["anysb TEXHIKW, 0O KOl HAaNeX1Tb BUHaXIg,
[aHni BMHaxig cTocyeTbCst Cnorykn 3aranbHoi doopmynu (1),
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1i TayTOMeEpHOI dhopmu, i cTepeoizomepy, il hapMaLeBTUYHO NPUNHATHOI coni, Ti nonimopdy, ii conbearty, il
KOMOiHaLjii 3 npuaaTHUM NikapCcbkUM NpenapaToM, hapmaueBTUYHOT KOMMO3WLIT Ha i OCHOBI, CNOCO0Y oaepPXKaHHS
Cnonykw, ii BUKOpUCTaHHSA SK iHribiTopa SOS1 Ta ii TepaneBTUYHOI 3aCTOCOBHOCTI 3a Pi3HNX NATOSIONYHNX CTaHIB.

MepexpecHe NocuNaHHsa Ha CNopiaHeHi 3asBKx

[aHa 3asBka 3asBnse npioputeT nonepeHix 3asBok Ha nateHT IHajii NeNe IN 201921054254, nogaHoi 27-ro
rpyaHs 2019 p., IN 201921049099, nogaHoi 29-ro rpygHs 2019 p., IN 202021022668, nogaHoi 29-ro TpaBHs
2020 p., IN 202021032769, nogaHoi 30-ro nunHa 2020 p., i IN 202021035200, nogaHoi 14-ro cepnHa 2020 p.,
PO3KPUTTS AKUX BKITKOYEHI B JAaHWIN JOKYMEHT 3a JOMOMOIO NMOCUIAHHS Y BCill CBOI MOBHOTI A1s1 BCIX Linen.

MepenymoBM 40 CTBOPEHHS BUHaxoQy

BaraTto wnsxiB nepegadi curHany perymniolTh iHILLiOBAHHS,, NPOrpecyBaHHs, MOLUMPEHHS,, METacTa3yBaHHS,
YXUIeHHS Big, iMyHHOI BignoBiai paky. Kntoyosi Wwnsxy nepegadi curHany sknoyatoTb wnax RTK/RAS, wnsax PI3K,
wnax Wnt, wnax Myc i wnsx knituHHoro umkny (Francisco Sanchez-Vega et al., Cell, 2018, 173(2):321-337.€10).
binku cimenictea RAS (KRAS, HRAS i NRA Ta ixHi BignoBigHi MyTaHTHi cbopmu) € HeBenukummn [ Tdazamu, ski
iCHYIOTb Y KniTHax abo B I'Td-38’A3aHOMY (HeakTMBHOMY), abo B AP-3B's13aHOMY (akTMBHOMY) cTaHax (Siqi Li et
al, Nat. Rev. Cancer, 2018, 18(12):767-777). AkTuBHiCTb binkiB RAS MoayntoeTbcst 3a JONOMOroto Ginkis, BigoMmx
AK Binkun, wo aktmeytoTb [TPa3n (GAP), abo daktopn obMiHy ryaHiHoBux HykneoTtuais (GEF). bBinkn GAP, ski
Hanexatb g0 cimencrea RAS, BknodatoTb unenu, Taki sk NF1, TSC2, IQGAP1 Touwo, ski aktuytoTe ['TdasHy
dyHKuito BinkiB RAS i Takum YHOM nepepuBaloTb nepegady curHany wnsxom katanisy rigponisy N'Me go rgd.
Hasnakn, GEF cimerictBa RAS Bkntovyatotb Taki 6inkn, gk SOS1, SOS2, RASGRP, RASGRF2 Toulo, ki
akTvBytoTb Binkn RAS winsxom 3aminy TP Ha AP (Johannes L. Bos et al, Cell, 2007, 129(5):865-77).

Ras-I'T® 38's3yeTbcA 3 edektopHumm Oinkamn, Takmmm sk Raf ta PI3K, wo, 3i cBoro 60Ky, 3ymoBnioe
aktueauito wnsxis nepegadi curHany RAF-MEK-ERK (MAPK) ta PIBK-mTOR-AKT (PI3K) (Suzanne Schubbert et
al., Nat. Rev. Cancer, 2007, 7(4):295-308). 3anyck ogHoro abo Ginblue 3 TakMx KMITMHHMX LWNSAXiB nepegadi
curHany 3yMmOBIHOE iHiLjaLito Ta NigTPMMKY OHKOreHHOro coeHoTuny, sikuii nepeabadae nocuneHy nponidepaldito
KMiTWH, NiABULLLEHY BWKMBAHICTb KIiTUH, 3MiIHEHUA MeTaboniaM, aHrioreHes, MoTeHLjian 4o MirpaLii Ta yXurneHHs Big,
iMyHHOI BIAMOBIAj, O 3peLuTo 3YMOBMOE OCTaTouHe (hopMyBaHHSA Ta MeTacTasyBaHHs BuAiB paky (Yousef
Ahmed Fouad et al., Am. J. Cancer Res., 2017, 1;7(5):1016-1036; Douglas Hanahan et al., Cell, 2011,
4;144(5):646-74). Binkm RAS niggaloTbCA TOYKOBMM MyTauissiM MPY OEKINbKOX aMiHOKUCIIOTHUX 3anuviikax —
KIMHOYOBMX rapsiumx Todkax, siki SBnsitoTb coboro nonoxeHHss G12, G13 ta Q61. Taki myTauii npMBogdATh 4O TOro,
wo 6inkn RAS cTatoTb KOHCTUTYTUBHO aKTUBHUMMW, OCKiMbKW Binku nepeBakHO nepebyBatoTb B akTuBHIA [ TO-
3B’s13aHin dpopmi (lan A. Prior et al., Cancer Res. 2012, 15; 72(10): 2457-2467; Adrienne D. Cox, et al., Nat. Rev.
Drug. Discov., 2014, 13(11):828-51). B3aemogis 6inkiB RAS i3 GEF, Takum sk Son of Sevenless 1 (SOS1), Bigirpae
BaXXIMBY pOJSib y NepeHanpaBrieHHi curHanis nogansumm edektopam. Y 6inky SOS1 MicTUTLCA Aekinbka JOMEHIB,
Takux sk Dbl-romonoriyHnin gomen (DH), nnekctpuH-romonoriyHin gomeH (PH), RAS-06MiHHWMI mMoTuB (REM),
CDC25-romonoriyHmin gomeH Ta C-kiHueBui 6aratuin Ha nponiH gomeH (PxxP) (Pradeep Bandaru et al., Cold
Spring Harb Perspect Med., 2019, 1;9(2). pii: a031534). Byno nokasaHo, wo SOS1 MiCTUTb KaTaniTUYHWIA canT, a
TakoX anoctepuyHuin camt. KaTtanituuHui canT nepeBaxHO 3B’a3yeTbcsl RAS-GDP, npu upomy RAS-GTP
3B'SI3YETbCA 3 aNOCTEPUYHUM CaNTOM i3 Ninwoto adpiHHiCTIo, Hxk RAS-GDP (S. Mariana Margarit et al., Cell, 2003,
7;112(5):685-95; Hao-Hsuan Jeng et al., Nat. Commun., 2012; 3:1168). Kpim Toro, 3B8’a3yBaHHsi OHKOr€HHOro
KRAS i3 SOS1 cnpuse aktueauii HRAS 1ta NRAS aukoro tuny (Hao-Hsuan Jeng et al., Nat. Commun.,
2012;3:1168). KatanityHa (OOMIH ryaHiHOBUX HykneoTugiB) dyHkuins SOS1 € KpUTUYHOK OS] OHKOreHHOI
aktmBHocTi KRAS y pakoBux knitTuHax (You X et al., Blood. 2018, 13;132(24):2575-2579; Erin Sheffels et al., Sci



Signal. 2018, 4;11(546). pii: eaar8371). SOS1 Bigjrpae Krn4oBY pPosib Y NepeaaYi curHarny nicnsi aktmeawii KnituHm
3a gornomoro peuentopHux TuposmHkiHa3 (RTK) (Frank McCormick et al.,, Nature, 1993, 6;363(6424):45-51;
Stephane Pierre et al., Biochem Pharmacol. 2011, 1;82(9):1049-56). Big3HauMmo TakoX peuenTopu Ha
nimcpoumTax (B-knituHHWA | T-kniTHHUIA peuenTtop) (Mateusz Poltorak et al., Eur J Immunol. 2014, 44(5):1535-40;
Stephen R. Brooks et al., J Immunol. 2000, 15;164(6):3123-31) Ta remonoeTnyHnx knitnHax (Mario N. Lioubin et
al., Mol Cell Biol., 1994, 14(9):5682-91).

Ponb SOS1 y RAS-onocepeakoBaHux LLnsxax nepegadi curHany pobuTb MOro NepCneKTMBHOK MILLIEHHIO ANns
Tepanii paky. byno nokasaHo, L0 hapmakonoriyHMn BnNnvB 3a gornomoroto iHribitopis SOS1 nocnabnioe abo
ycyBae noganbLui ecpekTopHi noaii RAS-onocepeakosaHux wnsxis (Roman C. Hillig et al., Proc. Natl. Acad. Sci. U
S A. 2019, 12;116(7):2551-2560; Chris R. Evelyn et al., J Biol Chem., 2015, 15; 290(20): 12879-98).

HopatkoBo 0o paky cnagkosi MyTauji B SOS1 6epyTb y4acTb y natoreHesi RAS-naTiin, Takmx sik, Hanpuknag,
cuHgpom HyHaH (NS), kapgio-daujo-wwkipHuii cuigpom (CFC) i cnagkosun chibpomatos siceH 1 Tuny (Pierre et al.,
Biochem. Pharmacol., 2011,82(9):1049-56).

Kpim Toro, 3a iHLLIMX 3aXBOpIOBaHb, NOB’A3aHMX 3 ekcrpecieto hSOS1, 3Ha4HO MIpOH MiABWLLEHA EKCMPECis B
KNITUHHUX eKCTpaKTax UifbHOI KPOBI MaLUEHTIB AMTAYOro BiKYy 3 TOCTPOK MO3anikapHSHOK iHAeKLUiero,
cnpuynHioBaHoto  Staphylococcus aureus, Ta y MauieHTIB i3 rocTpMM pecnipaTopHUM  OUCTPEC-CUHAPOMOM
(ARDS)/roctpum nowikomkeHHam nereHis (ALI) Ta cencucom (F.C. Baltanas, et al. BBA — Reviews on Cancer 1874
(2020) 188445).

Kpim TOro, onybnikoBaHO Oekinbka 3asBOK Ha maTteHTw, Wo crocytotbes SOS1, a came: W02004003152,
W02014144148, WO02016077793, WO02018115380, W02018172250, W02019122129, W02019201848,
W02020180768 tTa W02020180770.

BuweBkasaHe nokasye, WO icCHye He3agoBorieHa notpeba B cnomnykax, siki iHridytote SOS1, ans nikyBaHHS
3axBOpOBaHb abo MopyLUeHb, B siki 3anydveHun SOS1, 3okpema paky, skuin 3anexHui Big SOS1.

CyTb B1Haxogy

Y paHoMy BuHaxodi nepenbadeHi crionyka 3aranbHoi dopmynu (1), ii dbapmaueBTUYHO NPUAHATHI coni, i
TayToMepHi copmu, ii cTepeoizomepw, ii nonimopdw, ii conbBaTty, ii KOMOIHALT 3 NPUOATHAM iHLLUMM NiKAPCbKUM
npenapaTtoM abo nikapcbkuMu npenapatamu, dapMaueBTUYHI KOMMOo3uLji Ha il OCHOBI Ta ii BUKOPUCTaHHS B
nikyBaHHi Pi3HNX 3axXBOPIOBaHb abo NOpyLLEHb, Y TOMY YMCTIi BUAIB paky,
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Ae kinbue A, kinbue B, R-R* Ta n € Takumu, SIK ONUCaHO B JaHOMY AOKYMEHTI Hukye. Cnonyku 3a OaHum
BMHaxX040M € eheKTUBHMUMU iHribiTopammn SOS1.

3rigHo 3 0QHMM acneKToM JaHoro BUHaxody nepeadayeHi cnonyka, npeactaBneHa 3aransHoro hopmynoto (1),
Ti TaytomepHa chopma, i cTepeoisomep, ii nonimopd, ii conbear, ii hapmMaueBTUYHO NPUINHATHA Cinb, Ti KOMBiHaLT
3 MpMAATHUM MiKapCbKUM NpenapaToMm i hapMaLeBTUYHI KOMNO3WLi Ha il OCHOBI.

B iHwoMy acnekTi gaHoro BuHaxody nepegbayeHa hapmaueBTMHHA KOMMO3Wuis, sika MICTUTb CMOMyKy
3aranbHoi popmynu (1), BU3Ha4eHy B JaHOMY AOKYMEHTI, 1T TayTomepHy bopMy Ta ii cTepeoizomep, il nonimopd, ii
conbBat abo ii hapmMaUeBTUYHO MPUIHATHY Cinb Yy KOMOiHauii 3i  3BMYalHUMKM  hapmaleBTUHHO
BMKOPUCTOBYBaAHUMM HOCISIMW, pO3pigKyBadamm TOLLO, BUKOPUCTOBYBaHa Ans fiKyBaHHsI 3aXBOPOBaHHs abo
nopyLLeHHs, onocepeakosaHoro SOS1.

B iHwomy acnekti gaHoro BuHaxogy nepenbadeHa dapmaleBTUYHa KOMMO3WLUis, dKa MICTUTb CrOSyKy
3aranbHoi popmynu (1), BU3Ha4YeHy B JaHOMy OOKYMEHTI, 1i TayToMmepHy dhopmy, i cTepeoisomep, i nonimopd, ii
conbBaT abo i hapMaueBTMMHO MPUAHATHY Cinb Yy  KOMOiHauii  3i  3BMYanHMMK  bapMaueBTUYHO
BMKOPUCTOBYBaHUMM HOCISIMW, pO3pigKyBadamy TOLLO, BUKOPUCTOBYBaHa Anfs fiKyBaHHSI 3axBOpOBaHHs abo
MOPYLLEHHS, TAKOrO SIK pakK, iHEKLiiHE 3aXBOPIOBaHHS abo NopyLLEeHHS abo 3axBOPHOBaHHS abo MOPYLUEHHS, O
aBnsge coboro RAS-narito.



Y e ogHOMY acnekTi JaHoro BuMHaxody nepenbadeHa crnonyka dopmynu |, i TaytomepHa dopma, il
cTepeoizomep, ii hapMaULeBTMYHO MNPUIAHSTHA Cinb, il monimopd, 1i combear, ii KoMOiHaUia 3 npugaTHUM
nikapcbkUM npenapaTtoM abo chapmaueBTdHA KOMMO3WLIS Ha i OCHOBI Ans NiKyBaHHS 3aXBOPHOBAHHS, LLUO
XapaKTepu3yeTbCs HaanULLKOBOK abo aHoMarbHOW nponidepauieto KNiTuH, Takoro Ik pak.

B iHwomy acnekti gaHoro BuHaxogy nepepbadeHa cronyka copmynm |, i TaytomepHa dopwma, it
cTepeoizomep, 1i hapMaLeBTMUHO NPUMHSATHA Cinb, il nonimopd, ii combBat, ii KOMOiHaUIA 3 npuaaTHUM
nikapcbkum npenapatoM abo apmaleBTMYHa KOMMO3WLis Ha i OCHOBI Ans NiKyBaHHS 3axXBOPKOBaHb, $K,
Hanpuvknag, pak niawnyHKoBOI 3arno3un, pak fnereHi, KonopekTanbHUin pak, Buay paky 3 mytaHTHuM BRAF knacy 3,
reMaTornoriyHMn pak, XonaHriokapumHoma, MHOXMHHa Mienoma, MenaHoma, pak MaTtkv, pak eHOOMETpIlo, pak
LuMTONOAIGHOT 3an03u, rOCTPUIN MIENOIOHNIA NENKO3, paKk CeYOBOro Mixypa, ypoTenianbHui pak, pak LUyHKa, pak
LWMIAKA  MaTKKW, MNSIOCKOKNITMHHA KapuMHOMa rofnoBu Ta LWui, AaudpysHa B-BenukoknitTuHHa nimdoma, pak
CTPaBOX0AY, XPOHIYHUA NiMCOUMUTAPHUIA NENKO3, renaTouentonsapHUiA pak, pak MOSIOYHOI 3a5o3n, pak SevHUKa,
pak nepeamixypoBOi 3anosu, rniodrnacroMa, pak HUPKW, CUMHOPOM CrpaBXHbOI HEBPOMMW CIM30BOI OOOSOHKM,
ibpo3HMI enyrnic Ta BUAM CapKOMM.

B iHwomy acnekti gaHoro BuHaxogy nepepbadeHa crionyka cdopmynu |, ii TaytomepHa dhopma, i
cTepeoizomep, ii papMaUeBTMYHO NPUIAHSTHA Cinb, il noniMopd, i conbBart, ii KOMOiHauUia 3 npuaaTHUM
nikapcekum npenapatoMm abo apmaueBTMYHa KOMMO3MLIS Ha Ti OCHOBI AN MiKyBaHHS 3aXBOPHOBaHb, Takmx SK
Hempodpibpomatod 1 Tuny (NF1), cuHgpom HyHaH i3 MHOXWHHUMKM neHTuro (NSML), HyHaH-nogibHun
CMHOpPOM/CMHOPOM GaratoocepeaKoBOro rraHTOKMITUHHOIO YpaxkeHHs, cnagkosun dibpomartos sceH (HGF),
CMHAPOM KaninsapHoi Ta apTepioBeHo3Hoi Manbdopmadii (CM-AVM), cuHgpom Jleriyca, roctpa iHdekuis,
cnpuyvHioBaHa Staphylococcus aureus (nauieHT OWTAYOrO BiKy), CUHAPOM CNPaBXHLOI HEBPOMM CrN30BOI
000moHKKM, iBPO3HMIA enyric, FOCTPUIA PecnipaTOPHUA OUCTPEC-CUHOPOM/TOCTPE MOLUKOKEHHSI JereHiB Ta
cencuc, cuHgpom Koctenno (CS) Ta kapaio-gaujo-LkipHuii cungpom (CFC-cuHapom).

B iHwomy acnekti gaHoro BuHaxoagy nepegbadeHa crionyka dopmynu |, ii TayTomepHa dopma, i
cTepeoizomep, ii dpapMaUeBTMYHO NPUIAHSTHA Cinb, il nonimopdp, i combear, ii KOMOiHAUIA 3 npuaaTHUM
nikapcbkUM MnpenapatoM abo dapmaueBTUYHa KOMMO3WUList Ha il OCHOBI Ofsi BUKOPUCTaHHS B TepaneBTUYHUX
CXeMax B KOHTEKCTi BapiaHTIB NiKyBaHHSI NepLUOi NiHii, gpyroi NiHii abo 6yab-sIKMX HACTYMHUX FTiHI.

B iHwomy acnekti gaHoro BuHaxogy nepegbadeHa crnonyka dopmynm |, i TaytomepHa dopma, i
cTepeoizomep, 1i hapmMaueBTMYHO MPUMHATHA Cinb, Ti nonimopd, ii conbeat, 1i koMmbiHauis 3 npugaTHUM
nikapcbkMm npenapatoMm abo capmaueBTUYHa KOMMO3MUS Ha il OCHOBI ONS1 BUKOPUCTaHHA B NOMepe;KeHHi,
KOPOTKOCTPOKOBOMY abo JOBrOCTPOKOBOMY TiKyBaHHI BULLIEBKa3aHMX 3aXBOPHOBaHb HEODOB'A3KOBO B KOMOGIHALi 3
NMpoMeHEeBOI0 Tepanieto Ta/abo XipypriYHUM BTPYHaHHSAM.

Y We ogHoMy acrnekTi gaHoro BuHaxogy nepegbadeHa cnonyka copmynu |, ii TaytomepHa dopma, ii
cTepeoizomep, ii dapMauLeBTMYHO NPUIAHSTHA Cinb, il nonimopd, i combear, ii KOMOIHaUIA 3 npuaaTHUM
nikapcbkum npenapatoM abo dapmaueBTUYHa KOMMO3uLis Ha ii OCHOBI ONs NiKyBaHHSA Pi3HUX BWAIB paky,
BKa3aHMX BMLLE, SIKi XapaKTepu3ylTbCs rinepakTMBHMMKM abo abepaHTHO aKTMBOBaHUMM LUNAXamy nepepaui
curHany, B siki 3any4yeHi 6inkm RAS Ta/abo SOS1.

B iHLWOMY acnekTi fjaHoro BUHaxogy nepeadadeHe BUKOPUCTaHHS crionyku dhopmynu |, i TaytomepHoi hopmu,
ii cTepeoisomepy, ii hapMaLeBTUYHO NPUAHATHOI coni, il nonimopdy abo ii conbBaty B KOMGiHaUii 3 iHLWIMMK
3acobamu, Takumm sk 3acobu NpomeHeBoi Tepanii, XimioTepanii Ta/abo uinecnpsMoBaHi 3acobn, 3a AeKinbKoxX
BMOIB paKy Ta IxXHiX NiaTUNIB, ykaszaHux BuLle. 3acobu, aki MOXHa BUKOPUCTOBYBATU AN KOMGIHOBaHOI Tepanii,
BKIIOYaIOTb LjinecnpsiMoBaHi 3acobu, Taki gk iHribiTopy RTK, iHriGiTopy umkniH-3anexHoi kiHasu (CDK), iHribiTopu
Ser-Thr-kiHa3n, iHriGITOPU HepeuenTopHOI TUPO3WMHKIHA3W, IHMBITOPU enireHeTUYHOro MexaHiamy, Takoro SK
ricronmeTunTpaHcdepasn (HMT), OHK-metuntparcdepasn (DNMT), npoTteiHapriHiHmeTunTpaHcdepasu (PRMT),
iHriGiTopn RAS, iHridiTopu KRAS, iHribitopu MEK, iHridiTopn ERK1/2, iHribiTopu kiHaszn dokansHoi agresii (FAK),
iHriGiTopun PI3K, iHriGiTopn AKT Ta iHriditopn mTOR.

[OoknagHwii onuc BuHaxoay

[aHunin BrHaxig cTocyeTbest cnomyku 3aransbHoi dopmynu (1), i TaytomepHoi dopmu, Ti cTepeoisomepy, it
hapmaLEeBTUYHO NPUAHATHOI coni, il noniMopdy, ii conbeary, ii kombiHaLii 3 npuaaTHUMKM ogHUM abo fekinbkoma
iHWMMK NikapCbKUMK Npenapatamu, hapMaueBTUYHOI KOMMO3uLii Ha 1T OCHOBI, CNOCOBY ofepXKaHHsA Cronykw, i
BMKOPUCTaHHS SK iHribiTopa SOS1 Ta ii TepaneBTMYHOI 3aCTOCOBHOCTI B fikyBaHHi ab0 3MEHLUEHHI BUPaXKEHOCTi
Ppi3HMX NaTonoriyHmx ctaniB. Cnonyka dopmMynu (l) € Takoto, K NoKa3aHo HPKYe:
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Kinbue A BubGpaHe 3 apuny, retepoapuiy Ta reTepoumnKminy;

Kinbue B BubpaHe i3 3amilleHoro abo HesamilleHoro 5- abo 6-uneHHoro kapOOUMKMIYHOroO Kinbus Ta
3amillleHoro abo HesamiweHoro 5- abo 6-4neHHOro reTepouUMKIIYHOIO Kinbls, WO MICTUTL 1-3 reTepoartomu,
He3anexHo BMbpaHi i3 S, O Ta N;

AKWOo Kinbue B sBnsie coboto kapbouumknivHe KinbLle, TO BOHO 3aMmiwleHe 1-8 3amicHMKamu, He3anexHo
BUGpaHMmm 3 R¢ i RY;

SAKWO Kinbue B siBnsie coboto retepouukniyHe Kinble, TO BOHO 3amiweHe 1-7 3amiCHMKaMK; SKWO BOHO
3aMillleHe Mpv aToMi a3oTy KinblUs, TO BOHO 3aMmillleHe 3amiCHMKamu, BubpaHuMM 3 R2 Ta R i AKWO BOHO
3amiLLieHe NpuW aToMi BYITELO KiflbLisi, TO BOHO 3aMillieHe 3amicHMkamMu, BubpaHumu 3 R ta R¢;

R2 ta R° He3sanexHo BMGpaHi 3 BogHo, -C(=0)R9, -C(=O)NR"(R/), 3amileHoro abo HesamilLeHoro arnkiny,
3amilleHoro abo HesamilleHOro Uuuknoankiny, 3amiweHoro abo HesamiweHoro apuny, 3amiweHoro abo
He3aMiLLLEHOro reTepoapuiy Ta 3amillleHoro abo HesamilLleHOro reTepoLMKainy;

R¢ Ta RY He3anexHo BMOpaHi 3 BOAH!O, ranoreHy, okco, -C(=0)R9, -NR"(R/), -C(=O)NRN(R/), -ORJ, 3amiLLleHoro
abo HezaMmilLEeHOro arkiny, 3aamileHoro abo He3aMiLLeHOro LMKoarnkiny, 3amilleHoro abo He3aMmillleHoro apuny,
3aMileHoro abo HesaMmilLleHoro reTepoapuny Ta 3amillleHoro abo He3aMilLleHOro reTepouykniny; HeoboB'I3KOBO
rpynn R¢ i RY pasom 3 aToMOM BYrneLto, A0 SIKOro BOHW MPUELHAaHI, YTBOPIOIOTL 3aMmilleHe abo HesamilleHe
KapbouukniyHe KinbLe Ta 3aMileHuin abo HesaMilLleHWI reTePOLKIT;

R! BUOpaHWi i3 BOAHIO, 3amilwleHoro abo He3aMilleHoro arnkiny Ta 3amilleHoro abo HesaMmilleHoro
LMKroankiny;

R? ta R® HesanexHo BMOpaHi 3 BOAHIO, raroreHy, LjaHo, 3amilweHoro abo HesaMilleHoro ankiny Ta
3amiLLieHoro abo He3aMiLLEHOro LMKNoarnkiny;

R# BMOpaHuii i3 ranoreHy, uiaHo, -NReRf, -ORJ, -C(=O)RY, -C(=0)NRNR/), 3amilieHoro abo HesamilleHoro
ankiny, 3amilieHoro abo HesaMileHOro LMKIoankiny, uuKrnoankiny, 3aMilleHoro 3amilleHuMm abo HesaMilLeHM
arnkinom, 3amileHoro abo HesamileHoro apuny, 3amilieHoro abo HesaMmilLeHoro retepoapuny, 3amilleHoro abo
He3aMiLLeHOro reTepoLmKniny Ta reTepouuKniny, 3amilLleHoro 3aMileHM ankinom;

Re Ta Rf HezanexHo BWGpaHi 3 BodHto, -C(=0)R9, -C(=O)NR"(RY), 3amiieHoro abo HesamilLieHoro ankiny,
ankiny, 3aMilleHoro 3amiweHnMm abo He3aMilleHMM reTepoLMKNINoM, 3amilieHoro abo  HesamileHoro
uMKnoarnkiny, 3samiweHoro abo HesamilleHoro apwny, 3amiweHoro abo HesaMilleHoro retepoapwuny Ta
3amiLLieHoro abo He3aMmiLLeHOro reTepoLMKainy;

RY BubpaHun i3 3amiweHoro abo He3amileHOro arkiny, 3amilleHoro abo HesaMillleHOro LuKoarnkiny,
3amillleHoro abo HesamilleHoro apwry, 3amiweHoro abo HesamilleHOro retepoapurly Ta 3amiweHoro abo
He3aMiLLEeHOro reTepouuKniny;

RM 1a R’ HesanexHo BMOpaHi i3 BoOAHIO, 3aMmilleHoro abo HesamilleHoro arkiny, 3amileHoro ato
He3aMILLIEHOTO LIMKIToaskKiny Ta 3aMiLleHoro abo He3aMiLLeHOro reTepouukiny;

HeoboB’s13koBO rpynu RM Ta R pazom 3 aToMoM a3oTy, [0 SIKOro BOHW NPUELHaHI, YTBOPIOTL 3aMillieHuii abo
He3aMiLLEHWI reTEPOLIMKT;

R BMGpaHWii i3 BOAHIO, 3amilleHoro abo HesamilleHoro arkiny, ankiny, 3amilieHoro 3amilieHum abo
He3aMiLLIEHUM LMKII0asKinoMm, Ta 3aMileHoro abo HesamileHoro uykrnoarnkiny;

«n» aBnsie coboto uine umcno, Bubpane 30, 1, 2 3;

SKLWO arnkifnbHa rpyna 3amillleHa, TO BOHa 3aMillieHa 1-5 3aMicHukamuy, He3anexHo BudpaHumm 3 okco (=0),
ranoreHy, UiaHo, LMKnoankiny, apuny, retepoapuny, retepouykniny, -OR5, -C(=0)OH, -C(=0)O(ankin), -NRéR®a, -
NREC(=0)R” Ta —C(=O)NR°®R5;



SKLWO LMKoarkinbHa rpyna 3amilweHa, To BoHa 3amilieHa 1-4 3amiCHMKaMK, He3anexHo BUMOpaHMMK 3 OKCO
(=0), ranoreHy, arkiny, rigpokcvankiny, uiaHo, apwvny, retepoapuny, retepouukniny, -OR5 -C(=O)OH, -
C(=0)O(arnkin), -NR8R®2, -NR6C(=0)R7 Ta —C(=O)NR°R?®,;

AKWO apuibHa rpyna 3amilieHa, To BoHa 3aMmilleHa 1-4 3aMiCcHVMKamu, HesanexHo BMOpaHUMK 3 ranoreHy,
HITPO, LliaHO, ankiny, nepranoreHankiny, LMKnoarnkiny, retepoumkniny, retepoapuny, -ORS, -NR°®R62, -NRSC(=O)R?,
—C(=0O)R7,—C(=0O)NR®RS2, -SO2-ankiny, -C(=O)OH, -C(=0)O-ankiny Ta ranoreHankiny;

SKWO reTepoapunbHa rpyna 3amilleHa, TO BOHa 3amilleHa 1-4 3amicHMKamu, He3anexHOo BuOpaHuMn 3
ranoreHy, HiTpo, UiaHo, ankiny, ranoreHankiny, nepranoreHankiny, UuuKknoankiny, retepouukniny, apuny,
reTepoapuny, -OR5, -NR®R62, -NR5C(=O)R7, —C(=0O)R7, —C(=O)NR°®R®%2, -SO.-ankiny, -C(=O)OH T1a -C(=0)O-
ankiny;

AKLWO reTepouuKIiiyHa rpyna 3amilleHa, TO BOHa 3amiweHa abo nmpu atoMi Byrmeuro Kinbus, abo npu
retepoaToMmi Kinbls, NpU LUbOMY SKWO BOHA 3aMillleHa Mnpu aTtoMi BYrfeuto Kinbud, TO BOHa 3amiweHa 1-4
3aMiCHVMKaMK, HesanexHo BubpaHummu 3 okco (=0), ranoreHy, uiaHO, ankiny, ankokcuankiny, rigpokcuankiny,
umknoankiny, nepranoreHankiny, -OR®, —C(=O)NRSR6?, -C(=O)OH, -C(=0)0-arnkiny, -N(H)C(=0)(ankin), -N(H)R®
Ta -N(ankin)z; Ta SKWOo reTepouukiyHa rpyna 3amilieHa npu aToMi a3oTy KifbLs, TO BOHa 3aMmillileHa 3aMiCHUKaMMm,
HesanexHo BUOpaHUMK 3 ankiny, umknoarnkiny, apuny, retepoapuny, -SOz(ankin), —C(=0)R” Ta -C(=0)O(ankin);
AKLLIO reTepoLMKITiYHa rpyna 3aMilleHa npu atoMmi Cipku KinbLs, TO BoHa 3amileHa 1 abo 2 okcorpynamu (=0);

R5 B1GpaHuWi1 i3 BOAHHO, ankiny, nepranoreHankiny ta uuknoarkiny;

koXHWUI i3 R® Ta R% He3anexxHO BMOpaHWi i3 BOAHIO, ankiny Ta LuKnoankiny;

abo R Ta R pa3om 3 aTOMOM a30Ty, [0 SIKOro BOHW NPUEAHaHI, yTBOPHOKTb reTEPOLIMKIINBHE KiNbLE; i

R7 BUOpaHwWii i3 ankiny Ta umkroarnkiny.

3rigHo 3 BapiaHTOM 34iCHEHHS AAHOro BUHAxXoAYy KinbLe A siBnsie coboto apun Ta retepoapun.

Y NeBHWX BapiaHTax 34jiCHEHHS KinbLe A siBrsie coboto doeHin Ta
Y Oyap-AKkoMy 3 HaBeEHWX BULLIE BapiaHTiB 3aiiCHEHHS KinbLie B BubpaHe 3
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Y neBHWX BapiaHTax 3ajicHeHHs kinbLe B BubpaHe 3
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Y NeBHWX BapiaHTax 3ajicHeHHs KinbLe B BnbpaHe 3
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Y Oyab-skoMy 3 HaBeAeHUX BULLE BapiaHTiB 3fiicHeHHs R! BuOpaHuii i3 3amilleHoro abo HesaMilleHoro
arnkiny Ta saamileHoro abo He3aMiLEeHOro LMKIoarnkiny.

Y neBHUx BapiaHTax 3aiicHeHHs1 R BUOpaHuii i3 MeTuny, eTuny, isonponiny Ta umKionponiny.

Y Oyob-sikoMy 3 HaBeAeHMX BuLLe BapiaHTiB 3aiicHeHHs1 R? Ta R® HesanexHo BMOpaHi 3 BOAHIO, ranoreHy Ta
3amiweHoro abo HesamilweHoro ankiny.

Y neBHUX BapiaHTax 3aiicHeHHs1 R? Ta R® He3anexHo BUOpaHi 3 BOAHIO, (OTOpY Ta METUIY.

Z\



Y GyOb-9KOMY 3 HaBe[dEeHUX BULLE BapiaHTiB 3diicHeHHs R* BuOpaHuit i3 ranoreHy, -NReR', samilieHoro abo
He3aMiLLeHOro arkiny, LMKroarkiny, 3amilleHoro 3amillieHMM abo He3aMilleHUM arkinom, i 3amileHoro abo

He3aMiLLEHOro reTepoLmKIiny.
F F
O\)g/

Y neBHWX BapiaHTax 3gjiicHeHHs R* BubpaHui i3 dTopy, -NHz, -CHs, -CF3, -CHF,
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Y Oyab-koMy 3 HaBedeHUX BULLE BapiaHTIB 3ailicHeHHs R2 Ta RP HesanexHo BMOpaHi 3 BOAHIO, 3aMilLleHoro
abo HesaMmiLLeHOro ankiny Ta 3amiLleHoro abo He3aMiLLeHOro LMKIoarnkiny.
Y neBHUX BapiaHTax 3giicHeHHst R? Ta RP HesanexHo BWOpaHi 3 BOAHIO, MeTWny, eTuny, isonponiny,

o

AT AN

Y 6ygb-skomy 3 HaBedeHnxX Bl/ILLl,e BapiaHTiB 3,EI,II/ICHeHHF| R¢ ta RY He3anexHo BWGpaHi 3 BOAHLO, raroreHy,
3amilieHoro abo HesamileHoro arkiny, -C(=O)NRM(R/), -ORI Ta 3amilLieHoro abo HesaMilleHOro reTepouyKminy;
HeoboB’'A3koBO rpynn R Ta RY pasom 3 aToMOM BYreLto, 4O SIKOro BOHW MpUEAHAaHI, YTBOPHOOTL 3aMilLieHuii abo
He3aMiLLEHWI LIMKNoarkin i 3amilLieHni abo He3aMiLLLEHUIA reTEPOLIMKIT.

Y neBHWX BapiaHTax 3fjiicHeHHs R® Ta RY HezanexHo BUGpaHi 3 BOAHIO, MeTuUny, isonponiny, etuny, -CHzF,

\%kNQ \<N
, -CH2OMe, -OMe, -OH, dTopy, -OCH2CH3, -CFs Ta -CH2CH20Me;

HeoboB’s13KOBO prl'll/l R¢ Ta RY pasom 3 aToMOM BYrIMeLo, 40 SIKOro BOHM NPYEOHaHI, YTBOPIOKTL LIMKIOMNPOnNirbHe
Kinblle, LMKMNONEHTUNbHE Kinble, TeTparigponipaHoBe Kinble, TeTparigpodypaHoBe kinbue Ta N-
METUIOKCA30MNiAVHOHOBE KinbLie.

Re Ta R BuGpaHi 3 BoaHIo.

)



Y ByOb-SKoMY 3 HaBEAEHWX BULLE BapiaHTIB 3ajiicHeHHs1 HeoboB'A3koBo rpynu RN Ta Ri pasom 3 atoMoMm asorTy,
[0 SIKOTO BOHW NMPUEZHAHI, YyTBOPIOKOTb reTEPOLIMKIT.
Y neBHUX BapiaHTax 3filMcHeHHS HeoboB'sA3koBo rpynn R" Ta R pasoM 3 aToMOM asoTy, 4O AKOro BOHM

/< N Q
npueaHaHi, yTBOpoTb

Y Gyab-koMy 3 HaBeOEeHVX BULLIE BapiaHTiB 3aiicHeHHs Ri BubpaHuii i3 BogHo Ta arnkiny.

Y neBHWX BapiaHTax 3aiicHeHHA Ri BUOpaHWi i3 BOAHIO, METUNY 11 eTUMy.

B iHWMX acnekTax y gaHoOMy BMHaxogi nepeadaveHi cnonyka 3aranbHoi doopmynu (1), it TaytomepHa dopma, ii
cTepeoizomep, ii hapMaueBTUYHO NPUMHATHA Cinb, Ti nonimopd abo ii conbear, ae kinbue A BUOpaHe 3 apuny Ta
retTepoapuny; Kinsue B Bubpate 3

Ra
Ra |Ra Re N o
Rd o} Rd
N o) N N Re
N Re Re @i AN Rd
N
Re —Rd R R Re
(0] 0] - 0 |
Rd Re Re Rd Re Rb
Ra Ra Ra
| "
N 0 Re |
N 0 N © N 0]
T U N0 .
N Rb Re N o)
_ R®
(@] Rc N Re Rb Re Rd
Ra
a
R | (e} Rd
Re R | o
Re N \fo N \fo . _ Ra ~ Re
Rd d
o N N Re N -~ R
P Rd R
0] Rd | Re
Re , Re Rd , Re Rd , Rc Rd ’ Rb ’
Ra
C Ra
N Re \ R o) R o /
N Re
N Rd P N
N 0
Rd - Re 0
N N Re N
Re | Rd o) \ "
Rb 1 Rb L Rd 7 Rb L RC L
Ra Ra Ra
Ra
N/ N/ N/ Re /
R Re / N
>: 0] >< N o
R N N >: o
R¢ \ \ o
Re Rb Rb 0]



Rd /
N Re
N Ra N Ra N Re o
Rd N
Rd \ \
O RC O O Rb I
O
Re
N R¢
Rb

R? BubpaHwui i3 3amileHoro abo HesamilLeHOoro ankiny Ta samileHoro abo HesamilleHoro Lyknoankiny; R? ta
R3 HesanexHo BMOpaHi 3 BOAHIO, ranoreHy 1 3amiweHoro abo HesamileHoro ankiny; R* BubpaHwi i3 ranoreny, -
NReRf, 3amiLLieHoro abo HesamilLeHoro ankiny, LuyKroarkiny, 3aMilLeHoro 3amillleHnM abo HesaMilLEHM arKinoMm,
Ta 3amilleHoro abo HesamillleHoro reTepouukniny; R2 ta RP HesanexHo BMOpaHi 3 BOAHI, 3amilleHoro ato
He3aMilLleHoro arikiny Ta 3amillleHoro abo HesamillleHoro uuknoarkiny; RS Ta RY HesaneHo BUOpaHi 3 BOAHIO,
ranoreHy, 3amilleHoro abo HeszamilleHoro ankiny, -C(=O)NRN(R), -OR/ Ta 3amiweHoro abo He3aMilleHoro
reTepoLukniny; Heobos’siakoBo rpynn R¢ Ta RY pasom 3 aToMom BYrneLo, A0 SIKOro BOHM NpUeEOHaHi, YyTBOPHOTb
3amMilleHe abo HeszamillleHe KapOouuKniyHe KinblLe Ta 3aMilleHuit abo HesamilwleHuin retepouukn; Re Tta Rf
ABNAOTL COOOK0 BoAeHb; Heobor'si3koBo rpynv RN Ta R pazom 3 aToMoM asoTy, 4O SIKOrO BOHW MpUEOHaHI,
YTBOPIOOTb reTepoumkst; Ri BUGpaHuii i3 BOAHIO Ta arnkiny; Ta «n» siBnsie coboto Line yncro, BubpaHe 3 0, 1, 2 Ta
3.

B iHWKX acnekTax y gaHoMy BMHaxoAi nepeabadeHi cnomnyka 3aransHoi dopmynu (1), it TaytomepHa dopma, ii
cTepeoizomep, ii hapmaLeBTUYHO NPUNHATHA Cinb, ii noniMopd abo ii conbear, Ae kinbue A BubpaHe 3 deHiny Ta
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; R BubpaHui i3 metuny, etuny, isonponiny Ta uwvknonponiny; R? ta R®



He3anexxHo BMOpaHi 3 BoaHo, dTopy Ta metuny, R* Bubpanuin i3 dtopy, -NH2, -CHsz, -CFs, -CHF,
F F
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B iHWKX acnekTtax y gaHomy BuHaxodi nepeadaveHa hapMaueBTMYHA KOMMO3WULiS, O MICTUTb CMOSyKY
3aranbHoi opmynu (1), ii TayTomepHy dopMy, ii cTepeoisomep, ii hapmaLeBTUYHO NPUMHSTHY Cinb, 1i noniMopd
abo ii conbeaT i hapMaLeBTUYHO NPUAHATHUIA HOCI.

B iHwmx acnektax y pJaHomy BuHaxodi nepenbadeHun crnocib nikyBaHHA Ta/abo nonepemKeHHs
3aXBOPOBAHHS!, MOPYLUEHHs1 Ta/abo cTaHy wWnsxom iHridyBaHHS SOS1 y cyb’ekta, SKMA BKIMOYMAE BBEOEHHSI
Ccy0’ekTy TepaneBTUYHO edeKTMBHOI KiMbKOCTi cnonyku 3aransHoi dopmynu (1), i TayTomepHoi dopmu, i
cTepeoizomepy, ii hapMaLeBTUYHO NPUAHATHOI coni, i noniMopdy abo ii conbeary.

Y e ogHuX acnektax Yy QdaHOMy BuWHaxogi nepenbadeHwun crnocib nikyBaHHA Ta/abo nonepemKeHHs
3aXBOPIOBaHHS, MOPYLUEHHS Ta/abo CTaHy LWnAXoMm iHridyBaHHs B3aemopii SOS1 Ta Ginka civencrtea RAS y
cyD’ekTa, KV BKITKOYAE BBEAEHHS CYD’eKTy TepaneBTUYHO e(PEKTMBHOI KiNbKOCTi Crionyku 3aranbHoi chopmynu (1),
Ti TayTomMepHoi chopMu, i cTepeoizomepy, Ti hapmMaLeBTUHHO NPUNHATHOI coni, 1T nonimopdpy abo i conbeary.

B iHwmx acnektax y pJdaHomy BuHaxodi nepenbadeHun crnocib nikyBaHHA Ta/abo nonepemKeHHs
3axBOPIOBAHHS, MOPYLLUEHHS Ta/abo CTaHy, Ae BkasaHi 3aXBOPIOBAHHS, NMOpPYLLEHHS Ta/abo cTaH ABnsoTb coboto
pak.

Y neBHMX BapiaHTax 34iINCHEHHA CMOCiO NikyBaHHS Ta/abo nonepemKeHHs 3aXBOPIOBAHHS, NOPYLLEHHS Ta/abo
CTaHy nepenbadyae pak, e pak BUOpaHWiA i3 rpynu, L0 CKNagaeTbCs 3 paKy MiALITyHKOBOI 3aro3u, paky nereHi,
KONopeKTanbHOro paky, BuaiB paky 3 mytaHTHUM BRAF knacy 3, rematonoriyHoro paky, XoraHriokapLmMHOMM,
MHOXWHHOI MIEMOMMW, MENaHOMMW, paKy MaTKW, paKy eHOOMETPilo, paKy LuMTonogibHoi 3anosun, rocTporo
MIEMNOIOAHOMO NerKo3dy, paKky CeYOBOro Mixypa, YpoTenianbHOro paky, paky LUMyHKa, paky LWWAKKW MaTKu,
MMOCKOKMNITUHHOT KapLMHOMM TFOMOBM Ta LWMi, AndY3HOI B-BenuKoKMiTMHHOI niMcoMK, paky CTpaBoOXoAy,
XPOHIYHOrO NiMcOLIMTAPHOrO NEerKo3y, renaToLEentoNnsapHOro paky, paky MOMOYHOI 3arosun, paky siedHuKa, paky
nepeamMixypoBoi 3anosu, rniodrnactoMu, paky HUPKWA, CUHOPOMY CMpPaBXHbOI HEBPOMM CITM30BOI OBOOHKM,
ibpo3HOro enyricy Ta Capkom.

B iHwmx acnektax y pJdaHomy BuHaxodi nepegbadeHwn crocib nikyBaHHA Ta/abo nonepemKeHHS
3aXBOPHOBAHHS, MOPYLIEHHA Ta/abo CTaHy, Oe BkasaHe 3axBOPHBaHHA SBMse CODOK TrocTpy iHGEKLUito,
cnpuudmHioBaHy — Staphylococcus aureus (naujeHTM guTAYoro  BiKy), TOCTPUA  pecnipaTOpHUN  OUCTpeC-
CMHOPOM/TOCTPE MOLLKOLKEHHST NEreHiB i cencuc.

B iHWMx acnektax y [JdaHoMmy BuHaxodi nepenbadeHwn cnocibé nikyBaHHA Ta/abo nonepemKeHHs
3aXBOPIOBaHHS, MOPYLUEHHS Ta/abo cTaHy, e BkasaHi 3aXBOPIOBaHHSI, NMOPYLLEHHS Ta/abo CTaH SBNsitoTb coboto
RAS-narito.

Y neBHWX BapiaHTax 3A4iINCHEHHS cnocid nikyBaHHSA Ta/abo nonepempKeHHs 3aXBOPHOBAHHS, MOPYLLEHHST Ta/abo
cTaHy nepenbadae RAS-nartito, ge RAS-natia BuGpaHa 3 rpynu, WO cknagjaeTbcsa 3 HewpocdpibpomaTosy 1 Tuny
(NF1), cungpomy HyHaH (NS), cungpomy HyHaH i3 MHOXUHHUMKM neHTuro (NSML), cuHapomy kaninspHoi Ta
apTepioBeHo3HOI Manbgopmalii (CM-AVM), cuHgpomy Koctenno (CS), kapgio-caujo-wwkipHoro cuHagpomy (CFC),
cunapowmy Jleriyca, HyHaH-nogibHOro cnHapomy/cuHapomy 6aratoocepejKoBOro rMraHTOKMITUHHOTO YPaXXeHHS Ta
cnagkoBoro gibpomartosy siceH (HGF).

B iHWKX acnektax y gaHoMy BuHaxodi nepenbadenuii crocib, ge cnonyky 3aranbHoi dopmynm (1),
TayTOMepHYy cpopmy, ii cTepeoizomep, il hapmaLeBTUYHO NPUNHATHY Cinb, ii nonimopd abo ii conbBaTt BBOASTb



nepeqn BBEOEHHAM, MNicrisd BBeAEHHs abo OfgHO4YacHO 3 BBEAEHHAM LLOHaMMeHWe ogfHiei abo bGinblie
hbapMaKosoriYHO aKTMBHUX PEYOBUH.

B iHWMX acnektax y gaHOMy BMHaxogi nepenbadveHe BUKOPUCTaHHS Cronyku 3aranbHoi doopmynu (1), it
TayToMepHoi dhopmu, ii cTepeoisomepy, ii hapmaueBTUYHO NPUMHATHOI coni, i nonimopdy abo ii conbBaTy Ans
nikyBaHHA Ta/abo nonepemKeHHs1 3axBOPIOBAHHA, MOPYLUEHHs Ta/abo CTaHy LWnsaxom npurHideHHs SOS1 y
cy0’eKTa, Lo BKIIOYAE BBEAEHHS CYD’eKTY TepaneBTUHHO €PeKTUBHOI KiNbKOCTI BKa3aHO! CMOMyKW.

B iHWwux acnektax y gaHOMy BWHaxofi nepegbayveHe BMKOPUCTaHHS CMONykwu 3aranbHol dhopmynu (1), 1i
TayToMepHoi dhopmu, il cTepeoisomepy, ii hapmaueBTUYHO NPUMHATHOI coni, i nonimopdpy abo ii conbBaTy Ans
nikyBaHHA Ta/abo nonepemKeHHs 3axBOPHOBAHHS, MOPYLUEHHS Ta/abo CTaHy LWNSXOM MPUrHIYEHHs B3aemofii
SOS1 i 6inka cimerictea RAS y cyG’ekTa, LLO BKNOYaE BBEOEHHSI CyD'€KTy TepaneBTUYHO €PEKTUBHOI KifbKOCTi
BKa3aHOI CrosTyKu.

B iHWMX acnektax y JaHOMy BWHaxodi nepeabadveHe BUMKOPWCTaHHA CrONykU Ans nikyBaHHA Ta/abo
nonepepKeHHs 3axXBOPIOBaHHS, MOPYLLEHHsI Ta/abo CTaHy, Ae BKa3aHi 3aXBOPHOBaHHS, MOpyLUeHHS Ta/abo cTaH
ABNAIOTb COOOI0 paKk.

Y neBHWX BapiaHTax 30iNCHEHHS BWKOPUCTAHHA CMOMyKM [Ans  NiKyBaHHA Ta/abo nonepemKeHHs
3axBOPIOBaHHS, NOPYLLUEHHS Ta/abo cTaHy nepenbayae pak, 4e pak BUOpaHWiA i3 rpynu, WO CKafaeTbes 3 paKy
MiOWTYHKOBOI 3ano3n, paky JfereHi, KOnopekTanbHOro paky, BuaiB paky 3 myTaHTHUM BRAF «knacy 3,
remMaTonoriyHOro paky, XonaHriokapLMHOMWU, MHOXWUHHOI MIENIOMKW, MENaHOMW, paKy MaTku, paky eHOOMETPiIto, paKy
LUMTONOAIBHOI 3a5103u1, roCTPOro MIENOIQHOMO NENKO3y, paky Ce4OBOro Mixypa, ypoTerniarnbHOro paky, paky LUyHKa,
paKy LUMAKN MaTKW, NIIOCKOKITITUMHHOI KapuMHOMK rofoBu Ta wWwui, Andy3Hoi B-BenuKokniTMHHOI niMcomu, paky
CTpaBOX0ay, XPOHIYHOrO NiMEOLMTAPHOrO FEMKO3Yy, renaTouentonapHOro paky, paky MOIIOYHOI 3arosun, paky
SIEYHUKa, paKy NepeaMixypoBoi 3aroau, rniobrnactomu, paky HUPKK, CUHOPOMY CrpaBXHbOI HEBPOMW CrIM30BOI
006O0NOHKK, iBPO3HOro enyricy Ta CapkoM.

B iHWMX acnektax y JaHOMy BWHaxodi nepenbadveHe BUKOPWUCTaHHA CMONykU Ana nikyBaHHA Ta/abo
nonepeykeHHs 3axBOPIOBAHHSA, MOPYLUEHHs1 Ta/abo CTaHy, Oe Bka3aHe 3axBOPHOBaHHA SBMSiE COOOK rocTpy
iHdbeKuUito, cnpuunHioBaHy Staphylococcus aureus (MauieHTM OWTSYOrO BiKy), FOCTPUIA pecnipaTopHUA OUCTpec-
CUHAPOM/TOCTPE MOLLKODKEHHST NEreHiB i cencuc.

B iHWMX acnektax y JaHOMy BWHaxodi nepegbadveHe BUKOPWCTaHHA CrONykn Ans nikyBaHHA Ta/abo
nonepe;keHHs 3aXBOPIOBaHHS, NOPYLLEHHS Ta/abo cTaHy, e BKa3aHe 3axBoploBaHHs sBnse coboto RAS-narito.

Y neBHWX BapiaHTax 3AiNCHEHHS BWKOPUCTaAHHA CMOMyKM [And  nikyBaHHA Ta/abo nonepemKeHHs
3axBOPHOBaHHS, MOPYyLUEeHHA Ta/abo cTaHy nepepbavae RAS-natiio, ge RAS-natia BuMOpaHa 3 rpynu, LWo
cknagaeTbcs 3 Heupodibpomatosy 1 tuny (NF1), cuHgpomy HyHaHn (NS), cuHgpomy HyHaH i3 MHOXWUHHUMUK
neHturo (NSML), cuHapomMy kaninsipHoi Ta apTepioBeHo3Hol manbdopmadii (CM-AVM), cuHgpomy Koctenno
(CS), kappgio-dbauio-wwkipHoro cuHgpomy (CFC), cuHgpomy Jleriyca, HyHaH-nogibHoro cuHapomy/cvHapomMy
GaraTtoocepeKoBOro FraHTOKMITMHHOMO YpaXXeHHs1 Ta cnagkoBoro doibpomatosy siceH (HGF).

B iHWKX acnekTax y gaHoMy BMHaxoAi nepenbadeHi cnoryka 3aransHoi goopmynu (1), it TaytomepHa dopma, ii
cTepeoizomep, ii dapmaueBTUYHO MPUMHATHA cinb, ii nonimopdp abo ii conbBaT Ana niKyBaHHA Ta/abo
nonepepkeHHs paKy, e Bka3aHy CroryKy BBOAATb Yy KOMOiHALji 3 LLOHaNMeHLUe e ofHieto dhapMakonoriyHo
aKTUBHOKO PEYOBUHOIO.

B iHWKX acnekTax y gaHoMy BMHaxoAi nepeabayeHi cnomnyka 3aransHoi dopmynu (1), it TaytomepHa copma, it
cTepeoizomep, ii dapmaueBTU4HO MPUMHATHa Cinb, i nonimopd abo i conbBaT Ana nikyBaHHA Ta/abo
nonepepkeHHs paky, e Crnonyky BBOAATb neped BBEAEHHsIM, Nicns BBedeHHA abo OgHOYacHO 3 BBEAEHHSIM
LLIOHaVMEHLLE OOHIEl iHLLIOT chapMaKoNOriyHO akTUBHOI PEHOBUHM.

LLlopasy, konv BKa3aHo fjana3oH KiflbKOCTi aTOMIB y CTPYKTYpi (Hanpuknag, Ci-Cooankin ToLo), TO KOHKPETHO
nepenbaveHo, Lo TakoXK MOXEe 3acTOCOBYBaTUCH Oyab-Akvi nigdiana3oH abo okpema KinbKiCTb aTOMIB BYrMeLto,
SKi NOTPannsloTb Yy BKasaHui AianasoH. TakuMm YMHOM, Hanpuknag, 3a3HavyeHHsa AianasoHy 1-6 aTomis ByrneLto
(Hanpuknag, Ci1-Ce), 2-6 atomiB Byrneuto (Hanpuknag, Cz-Ce), 3-6 aTtomiB Byrneuto (Hanpuknag, Cs-Ce),
3aCTOCOBYBaHe OO0 Oyab-AKOi Has3BaHOi y [AaHOMY [OKYMEHTI XiMiYHOI rpynu (Hanpuknag, arnkiny ToLuo),
oxXonuoe i KoHKpeTHo onucye 1, 2, 3, 4, 5 i/abo 6 atomiB ByrmeuUo BIiAMOBIOHO, @ TakoX Oyab-sikKWMiA AOro
nigaianasoH (Hanpuknag, 1-2 atomu Byrnewo, 1-3 atomu Byrneuto, 1-4 atomu Byrneuto, 1-5 atomis Byrneuto, 1-6
aTomiB Byrneuto, 2-3 atoMmu ByrneLto, 2-4 atomu Byrneuto, 2-5 atomis Byrnewto, 2-6 atomis Byrnewto, 3-4 atomu
Byrreuto, 3-5 atomiB Byrneuto, 3-6 aTomiB Byrnewto, 4-5 atomis Byrnewto, 4-6 aTomis ByrneLo BignosigHo).

3aranbHi TepmiHn, 3acTOCOBYBaHi y hopMyni, MOXyTb OyTVM BU3Ha4YEHi, SK BKa3aHO HWX4Ye; OOHAK BKasaHe
3HaYeHHs1 He Crig iIHTepnpeTyBaTH SK Take, LWo obMexye obcsar TepMiHa per se.

TepMmiH «arnkiny», BMKOPUCTOBYBaHWA y JAHOMY JOKYMEHTI, O3Ha4aE BYrNEeBOAEHb i3 HeposranyXeHum abo
posrany>keHuM faHutorom, Lo Mictutb Big 1 Ao 20 aTtomis ByrneLto. [NepeBakHO ankKifbHWUI STaHLKr MOXe MICTUTK
Bin 1 no 10 atomiB Byrneuto. Binbll NEpeBaXHO arnkifbHWM NaHUor MoXe MICTUTU He Binblue Hik 6 aTtomis
BYIMeLto. InocTpaTnBHI NpyKNaam ankiny BknoyaoTe 6e3 obMexeHHS MeTun, eTur, H-Nponin, isonponin, H-6yTun,
BTOpP-6yTUN, i300yTUN, TPET-OYTUN, H-NEHTWI, I30NEHTUS, HEONEHTUM i H-reKCun.

TepMiH «ranoreHarnkin», BUKOPUCTOBYBaHUA Y AaHOMY OOKYMEHTI, O3Ha4ae ankinbHy rpyny, BU3HaYeHy B
JaHOMy [OKyMeHTi Bulle, [e LOHaWMeHLle OAWH 3 aToMiB BOAHIO BKa3aHOI ankinbHOI rpyny 3amileHui
ranoreHoM. [prknagamu ranoreHankinbHoI rpynu € XnopmeTun, 1-xnopeTun ToLLo.



TepMmiH «nepranoreHarnkin», BUKOPUCTOBYBAHMIW Y OAHOMY AOKYMEHTI, O3Ha4ae ankinoHy rpyny, BU3HAYeHy B
JaHOMy OOKYMEHTI BuLle, Ae BCi aTOMW BOAHIO BKa3aHOI ankKifbHOI rpyny 3amiweHi ranoreHom. [Npuknagamum
nepranoreHarnkinbHoI rpynn € TPUPTOPMETIUI, NEHTAaTOPETUN TOLLIO.

TepMiH «kapbouukn» abo «kapbOUMKiYHE KinbLey», BMKOPWCTOBYBAHWA Yy OAHOMY [OOKYMEHTI, O3Haydae
MOHOLUWMKNIYHY, BiunkniyHy abo TpUUMKNiYHY HacuyeHy abo HeHacuyeHy HeapoMaTUYHY KinbLEBY CUCTEMY, LLIO
MicTuTb Big 3 0o 14 aToMIiB ByrneLo, NepeBaKHO MOHOLMKIIYHE LMKoankineHe Kinbue, ake Mictutb Big 3 40 6
atomiB Byrneuto. [puknagM MOHOLMKNIYHMX KiMbLEBMX CUCTEM BKIHOYAKOTb  LMKNONPOMin, LMKNodyTun,
LMKINONEHTUM, LUMKNOreKCUI, LMKNOrenTus i LMKNOOKTUM. BilpKniYHi KinbLeBi CUCTEMM BKMOYAKOTE MOHOLIMKIIYHY
KinbLEBY CUCTEMY, KOHOEHCOBaHY 3a JOMNOMOro 3B’A3KY 3 HLLIOK LMKMIYHOK CUCTEMOIO, SIka MOXE SBMATU COBOoLo
aniumknivyHe kinbue abo apomMaTuyHe Kinbue. BiumKnivHI KinbUs TakoX BKIHOYAKTb CRIPOLMKIIYMHI cuctemn, ae
Apyre KinbLe aHenboBaHe NpV OOHOMY aToMmi Byrreuto. TakoX MpuKagoM OiLMKNIYHMX KiNbLEBMX CUCTEM €
MICTOYKOBa MOHOLMKMIYHA KinbLieBa cucTeMa, B SKi ABa HECYMDKHMX aTOMW BYrfeL0 MOHOUMKIIYHOMO KinbLs
3'e[HaHi 3a JOMNOMOrOH arnkKifleHOBOro MicTka. InioCcTpaTuBHI NpuKnagy GILMKMNIYHMX KiNbLEBUX CUCTEM BKIHOYAOTb
6e3 obmexeHHs Oiumkno[3.1.1JrentaH, 6Giumkno[2.2.1]renTaH, Giunkno[2.2.2]okTaH,  6iLmKkNo[3.2.2]HoHaH,
Oiunkno[3.3.1JHoHaH i OGiumkno[4.2.1JHoHaH, 6iumkno[3.3.2]aekaH, 6iumkno[3.1.0]rekcaH, Oiunkno[4.1.0JrenTaH,
Giunkno[3.2.0JrenTaHn, okTarigpo-1H-iHoeH, cnipo[2.5]okTaH, cnipo[4.5]aekaH, cnipo[biuyknol[4.1.0]rentan-2,1'-
umknoneHTaH], rekcarigpo-2'H-cnipo[uuknonponaH-1,1'-neHtaneH]. TpuumKniyHi KinbLesi cucTemMm siBNsit0OTb COO0H0
CMCTEMM, B SIKUX BULLIEONMCAHI OiLMKMiIYHI CUCTEMM OOOATKOBO aHENbOBaHi 3 TPETIM KinbLEM, sike MOXe SIBMATH
coboto aniuykniyHe Kinbue abo apomaTtuyHe Kinbue. TakoX NPUKIagoM TPULMKNIYHMX KiMbLEBUX CUCTEM €
OiLuKniYHa KinbLEeBa cUCTeEMa, B SKi Ba HECYMDKHMX aTOMM BYrfeLto BiLmKNiYHOro KinbLs 3'€qHaHi 3a A0NOMOror
3B'A3Ky abo ankineHoBoro MicTka. ImocTpaTvBHI MpuKNagn TPULMKITIYHUX KiMbLEBWX CUCTEM BKIOYaoTb 6e3
obmexeHHs Tpuumkno[3.3.1.037JHoHaH | Tpuumko[3.3.1.137]aekaH (agamaHTaH).

TepMiH «UMKoarnkiny», BUKOPUCTOBYBaHWM Yy OAHOMY AOKYMEHTI, O3Hayae oOHOBareHTHe KapOouumKmiivHe
Kinbue.

TepMmiH «apuny», BUKOPUCTOBYBAHWA Yy AaHOMY [OOKYMEHTI, CTOCYETbCS MOHOBafIeHTHOI MOHOLMKMIYHOI,
OiumKniYHOI abo TPULMKMIMHOI apoMaTU4HOI BYINEBOAHEBOI KinbLeBOi cucTtemu. [Mpuknagyn apunbHUX rpyn
BKIMOYatoTb heHin, HadTvn, aHTpaueHin, dnyopeHin, iHAeHIn, asyneHin Towo. ApunbHa rpyna Takox nepeabavae
YaCTKOBO Hacu4eHi OiuuKnivHi Ta TPULMKNIYHI BYIMEBOAHEBI KiMbLEBI CUCTEMU 3 LLIOHAMMEHLUE OOHUM
apoMaTUYHUM KifnbLeM, Hanpuknag TeTparigpoHadTaniH. ApunbHa rpyna Takox BKoYae BilmknivHi cuctemu, Taki
SK 2,3-aurigpoinaen-5-in i 2,3-gurigpo-1-iHaeHoH-5-in.

TepmiH «reTepoapwny, BUKOPUCTOBYBaHUA Yy AaHOMY OOKYMEHTI, CTOCYETbCA 5-14-4neHHOI MOHOLUMKIIYHOI,
BiLuKniYHOI ab0 TPULMKNIYHOI KiNbLIEBOT CUCTEMMU, LLIO MICTUTL 1-4 reTepoatomu kinbLgs, BubpaHi 3 O, N abdo S, npu
LibOMY peLlTa aTOMIB KinbLs SBMS0Tb COBOK aTOMU BYrMELO (3 BignoBiAHMMM aTOMaMu BOOHHO, SKLLO HE BKa3aHe
iHWe), Oe WoHaMeHWwe OJHe Kinble B KinbUEBiM cUCTEMi € apoMaTuyHuM. TepMiH «reTepoapuny,
BMKOPUCTOBYBaHUA Yy [AHOMy [OOKYMEHTi, TaKOX BKIOYAE YACTKOBO HACUYeHy OiUMKMiYHY i TPUUMKIIYHY
apomaTtu4Hy KinbLeBy cuctemy, Hanpuknag, 2,3-gurigpoizobeHsodypan-5-in, 2,3-aurigpo-1-i3o6eH3odypaHoH-5-
in, 2,3-gurigpo-1H-iHgon-4-in, 2,3-gurigpo-1H-iHaon-6-in i 2,3-aurigpo-1-i30iHAonIHOH-5-iN. "eTepoapuneHi rpynu
MOXYTb B6yT HEOOOB'sI3KOBO 3aMiLLieHi ogHMM abo BinbLue 3amicHKamn. B ogHoMy BapiaHTi 3aiicHenHs 0, 1, 2, 3
abo 4 aTtomMu KOXHOrO KinbLS reTepoapuribHOi rpynn MOXyTb OyTy  3amiwieHi 3amicHukom. [Mpuknagm
reTepoapunbHX rpyn BKMYawTb 6e3 obmexeHHs 1H-1,2 3-tpuasonin, 2H-1,2,3-Tpmasonin, nipygun, 1-
okconipuaun, dypaHin, TieHin, niponin, okcasonin, okcagiasonin, iMigasonin, Tiaszonin, i3okcasonin, XiHomMiHInN,
nipasonin, isoTiazonin, nipuaasvHin, MNIPUMIAMHIN, nipasviHin, TpuasuHin, Tpwuasonin, Tiadiasonin, i30XiHOMIHIM,
OeHsokcasonin, ©OeH3odypaHin, iHOoni3vHIN, iMigalonipyaun, imigalonin, TeTpasonin, 6eH3vMigasonin,
GeHsoTiasonin, 6eH3oTiagiaszonin, 6eH3okcadia3onin, iHAONIN, asaiHgonin, iMigasonipnann, XiHa3oniHin, nypuHin,
nipono[2,3]nipyMiguHin, nipasono[3,4]nipumiavHin i 6eH3o(b)TieHin, 2,3-Tiagiasonin, 1H-nipasono[5,1-c]-1,2,4-
Tpuasonin, nipono[3,4-d]-1,2,3-Tpuasonin, LMKIoneHTaTpmasonin, 3H-nipono[3,4-clizokcasonin, 2,3-
avrinpo6eHso[1,4]aiokcuH-6-in, 2,3-gurinpo6eHso[1,4]aiokcuH-5-in, 2,3-aurigpobeHsodypaH-5-in, 2,3-

avrigpobeH3odypaH-4-in, 2,3-pgurigpobeHsodypan-6-in, 2,3-gurigppobeH3odypaH-6-in, 2,3-
avrigpoisobeHsodypaH-5-in,  2,3-gurigpo-1-izobeH3odypaHon-5-in,  2,3-gurigpo-1H-ingon-5-in,  2,3-gurigpo-1H-
iHOoon-4-in, 2,3-aurigpo-1H-iHaon-6-in, 2,3-gurigpo-1H-iHaon-7-in, 2,3-gurigpo-1-i3oiHaoniHOH-5-in,

6eH30[1,3]giokcon-4-in, 6eH30[1,3]aiokcon-5-in, 1,2,3,4-TeTparigpoxiHoniHin, 1,2,3,4-TeTparigpoisoxiHoniHin, 2,3-
aurinpobeH30TieH-4-in, 2-0KCOiHAOMIH-5-in ToLwO.

TepMiH «reTepoLukny, abo «reTepoumKivHe KirbLey», abo «reTepoLuKminy, BUKOPUCTOBYBAHWUIA Y AAHOMY
OOKYMEHTi, O3Hayae «kapbouukn», abo «kapOouyknivyHe Kinbuey, abo «UMKNoankineHy» rpyny, Ae oavH abo
OinbLUe aTomiB BYITELD 3aMiHEHI Ha retepoatomu/rpynu, BubpaHi 3 N, S, SO2 ta O. lNetepoumkn moxe GyTu
npuegHaHWin 0O BUXIOHOTO MOSEKYNSIPHOrO doparMeHTa 3a AOMNoMOorol Oyab-skoro atoma Byrneuto abo Oyap-
SIKOr0 aTomMa asoTy, WO MICTATbCA B reTepouukni. InocTpatvBHi NpUKNagM MOHOLMKMIYHOTO reTepoLMKITy
BKMNoYaloTh 6e3 0bMexeHHs a3eTuavHin, asenatin, asvpuavHin, giasenadin, 1,3-giokcaxin, 1,3-giokconadin, 1,3-
autionanin,  1,3-guTiadin, iMigasonidHin,  iMigaloniamHing,  i3oTia3oninin,  i3oTiasoniguHin,  i3okcasloniHin,
i3okcasoniguHin, MopdoniHin, okcaaiasoniHin, okcaaiasoniauHin, OKcasoniHin, OoKcasoniguHin, ninepasuHin,
ninepyuauHin, nipadin, nipasoniHin, nipasoniguHin, NiponiHin, niponiauHin, TeTparigpodypaHin, TeTpariapoTieHin,
TiagiasoniHin,  TiagiasoniguHin,  Tia3oniHin,  TiasoniguHin,  Tiomopdoninin,  1,1-giokcnaoTtiomopdoniHin



(TiomopdponiHy cynbdhoH), TionipaHin i TpuTiaHin. IncTpaTnBHI Npyknagn GiLMKNIYHOTO reTepoLMKITY BKIOYaTh
6e3 obmexeHHs 1,2,3,4-TeTparigpoizoxiHoniH-2-in, 1,2,3,4-teTparigpoxiHonin-1-in, 1,3-6eHs3ogjokconin, 1,3-
6eHzoauTionin, 2,3-gurigpo-1,4-6eH3ogiokeuHin, 2,3-aurigpo-1-6eH3odypaHin, 2,3-gurigpo-1-6eHs3oTieHin, 2,3-
purigpo-1H-igonin i 1,2,3,4-TeTparigpoxiHoniHin. TepMiH «reTepouMKn» TakKoX BKIHOYAE MICTOYKOBI Ta
cniporeTepouUMKniyHi - cuctemn, Taki 9K a3abiuumkno[3.2.1]JoktaH,  a3abiunkno[3.3.1]JHoHaH,  8-okca-3-
a3abiuunkno[3.2.1]oktaH-3-in, 3-okca-8-a3abiumkno[3.2.1]JokTaH-8-in, 6-okca-3-a3abiuukno[3.1.1]rentan-3-in, 8-
a3abiuukno[3.2.1]okTaH-8-in, 3-a3abiumkno[3.2.1]okran-3-in, 3-a3abiumkno[3.1.0]rekcan-3-in, 6-azacnipo[2.5]okTaH-
6-in, 5-asacnipo[2.5]okTaH-5-in, 4-a3acnipo[2.4]renTaH-4-in, 2-okca-6-azacnipo[3.3]rentaH-6-in, TeTparigpodypan-
3-in, okcetaH-3-in, 1-okca-8-a3acnipo[4.5]nekaH-8-in, 8-okca-2-a3acnipo[4.5]aekaH-2-in, Tetparigpo-2H-nipaH-4-in,
2-a3acnipo[3.3]renTaH-6-on-2-in, MopdooniH-3-0H-4-in, 1-meTnnnipnanH-2(1H)-oH-5-in, 1-metnn-1,2,3,6-
TeTparigponipnanH-4-in, 3,6-aurigpo-2H-nipax-4-in, nippgnH-2(1H)-oH-5-in, nippanH-2(1H)-oH-4-in Towwo.

TepMiH «ranoreH» o3Ha4ae dTop, xrop, 6pom ado roa,.

TepMiH «OKCO» O3Ha4ae ABOBaNieHTHUM kuceHb (=0), npyegHaHun A0 BuxigHoi rpynn. Hampuknag, okco,
NpueEdHaHMA OO BYINELo, YTBOPIOE KapOOHIM, OKCO, 3aMilleHUi 3a LUMKIOreKCaHOM, YTBOPKE LIMKITOreKCaHOH
TOLLO.

TepMmiH «aHenbOBaHWN» O3HAYae, LUO KinbLEBa CUCTEMA, Ska PO3rMSAaETbCsl, € aHENbOBaHOK 3 iHLUIMM
KinbLiem abo 3a aTOMOM BYrfeLto LUKIYHOI cuctemu, abo 3a 4OMOMOro 3B’s3Ky LIMKMNIYHOT CUCTEMU, SIK Y BUNAAKY
3 KOHOEeHCOBaHMMM abo CripoKinbLEBUMU CUCTEMaMMU.

TepmiH «MICTOYKOBMINY O3HAYaE, LLO KinbLieBa CUCTEMA, sika pO3rMsAaETbCs, MICTUTb ankineHOBUA MICTOYOK i3
1-4 METUNEHOBMMU NaHKaMW, LLO 3'€AHYHOTb ABA HECYMiXKHI aTOMM KinbL4.

Cnonyka, ii TaytomepHa ¢opma, ii cTepeoisomep, ii hapmMaLeBTUYHO MPUMHATHA Cinb, 1I noniMopd, it
conbear, ii KoMOiHaUisi 3 NpuaaTHUM JiKapCbkUM NpenapaToM, dhapMaLeBTMYHA KOMMO3KMLS Ha Ti OCHOBI, OnMcaHi
B JaHOMYy JOKYMEHTI BuLLE, ie Ccnortyka 3aranbHoi cpopmynu (1) BubpaHa 3 rpynu, sika ckrnagaeTbes 3:

(R)-4-((1-(3-amiHO-5-(TprdpTOpMETUN)dEHIN)ETUM)amiHO)-2,6-anumeTnn-6H-[ 1,4]okcasnHo[3,2-g]xiHa3oriH-
7(8H)-oHy (cnonykwu 1);

(R)-4-((1-(3-(1,1-gndbTop-2-rigpokecueTun)-2-cptopdpeHin)etun)amiHo)-2,6-aumeTun-6H-[1,4]okcaanHo[3,2-
glxiHasoniH-7(8H)-oHy (cnonyku 2);

(R)-4-((1-(3-(1,1-gncbTop-2-rigpokcu-2-MeTunnponin)-2-pTopdeHin)eTun)amiHo)-2,6-aumeTmn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (crnionyku 3);

4-((1-(3-(1,1-anpTopeTnn)-2-cpTopdeHin)eTun)amiHo)-2,6-gumeTnn-6H-[ 1,4]okcaanHol3,2-g]xiHa3oniH-7(8H)-
OHy (cnonyku 4);

4-((1-(3-amiHo-5-(andTopmeTun)eHin)eTun)amiHo)-2,6-aumeTnn-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy
(cnonykm 5);

4-((1-(3-(1,1-gncbTop-2-rinpokcneTun)-2-MmeTundeHin)eTun)amido)-2,6-aumeTun-6H-[1,4]okcasnHo[3,2-
g]xiHa3soniH-7(8H)-oHy (cnonyku 6);

2,6-anmeTun-4-((1-(3-(tpndtopmeTnn)peHin)etun)amiHo)-6H-[1,4]JokcasnHo[3,2-g]xiHasoniH-7(8H)-oHy
(crnonyku 7);

4-((1-(2-dpTOp-3-(TpUdpTopMeTUN)dEeHIN)eTnn)amiHo)-2,6-aumeTnn-6H-[1,4JokcasnHol3,2-g]xiHasoniH-7(8H)-
OHy (crnonyku 8);

4-((1-(3,3-aundpTop-2,3-gurigpobeHsodypaH-7-in)eTun)amiHo)-2,6-gumeTnn-6H-[1,4]okca3nHol3,2-g]xiHa3oniH-
7(8H)-oHy (cnonykwu 9);

(R)-N-(1-(3-amiHo-5-(TpuddtopmeTtun)peHin)etnn)-2,6-gumetun-7,8-gurigpo-6H-[1,4]okcaanHol3,2-g]xiHa3oniH-
4-amiHy (cnonyku 10);

4-(((R)-1-(3-amiHo-5-(TpuddpTopmeTun)peHin)etmn)amiHo)-2-meTun-6-((TeTparigpodypaH-3-in)metun)-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 11);

(R)-4-((1-(3-amiHO-5-(TpndTOpMETUN)heHin)eTun)amiHo)-6-(umknonponinmeTun)-2-meTun-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 12);

(R)-4-((1-(3-(1,1-andTop-2-rinpokeueTnn)-2-dpTopdeHin)eTnn)amiHo)-6-eTun-2-meTtun-6H-[1,4JokcasnHo[ 3,2-
g]xiHa3soniH-7(8H)-oHy (cnonykn 13);

(R)-4-((1-(3-amiHO-5-(TpndTOpPMETUN)PEHIN)eTrn)amiHo)-2-eTun-6-meTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-
7(8H)-oHy (cnonyku 14);

(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcueTun)-2-cptopdpeHin)eTun)amiHo)-2-eTun-6-metnn-6H-[1,4]okcasmHo[3,2-
glxiHasoniH-7(8H)-oHy (cnonyku 15);

(R)-2-umkronponin-4-((1-(3-(1,1-audTop-2-rigpokcnmeTvn)-2-HTopdeHin)eTn)amiHo)-6-metnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnomnykm 16);

(4-(((R)-1-(3-amiHo-5-(TpudbTopmeTumn)dheHin)eTmn)amiHo)-2-meTun-8,9-aurigpo-7H-nipaHo[2,3-g]xiHa3oniH-7-
in)(niponianH-1-in)metaHoHy (cnonyku 17);

(R)-4-((1-(3-(1,1-gndbTop-2-rigpokeueTun)-2-ptopdeHin)etun)amiHo)-2,6,8,8-TeTpameTnn-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonykm 18);

2,6,8,8-tetpametunn-4-((1-(3-(tpucbTopmeTun)deHin)etun)amiHo)-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy
(cnonykm 19);



4-((1-(2-dpTOp-3-(TpHdpTopMeTUN)dEHIN)eTun)amiHo)-2,6,8,8-tetpametnn-6H-[ 1,4]JokcasnHo[ 3,2-g]xiHa3oniH-
7(8H)-oHy (cnonykm 20);
(R)-4-((1-(3-amiHO-5-(TpndpTopmeTUn)cpeHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-[1,4]okcasmnHo[3,2-
g]xiHasoniH-7(8H)-oHy (cnonyku 21);
4-((1-(2-pTOp-3-(1,1,1-TpUdpTOP-2,3-AMrigpoKCMNponaH-2-in)deHin)eTun)amiHo)-2,6,8,8-teTpameTvn-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonykm 22);
4-((1-(3-(1,1-andpTop-2,3-aurigpokeu-2-meTmunnponin)-2-TopdeHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonykm 23);
(R)-N-(1-(3-amiHo-5-(TpudbtopmeTtun)penin)etmn)-2,6,8,8-tetpametun-7,8-gurigpo-6H-[1,4]okcasnHo[3,2-
glxiHasoniH-4-amiHy (cnonyku 24);
(R)-4'-((1-(3-(1,1-audbTop-2-rigpokcneTnn)-2-cpTopdeHin)eTu)amiHo)-2',6'-gumeTtuncnipo[umknonponaH-1,8'-
[1,4]okcasnHo[3,2-g]xiHa3oniH]-7'(6'H)-oRy (crnonyku 25);
(R)-1,1-andptop-1-(2-dptop-3-(1-((2,8,8-TpumeTun-7-mopdoniHo-8H[ 1,4Jokca3nHo[ 3,2-g]xiHa3oniH-4-
inamiHo)eTun)deHin)-2-meTunnponax-2-ony (cronyku 26);
4-((R)-1-(3-(1,1-gndbTOp-2-rigpoKcun-2-MmeTnnnponin)-2-pTopdeHin)eTnn)amiHo)-2,6,8,9-teTpameTnrn-8,9-
avrigponipasvHo[2,3-g]xiHa3oniH-7(6H)-oRy (cnomnyku 27);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokecu-2-MeTunnponin)-2-pTopdeHin)etnn)amiHo)-2,6,8,8,9-neHtametnn-8,9-
avrigponipa3nHo[2,3-g]xiHasoniH-7(6H)-oHy (cnonyku 28);
(R)-9-((1-(3-(1,1-gndbTop-2-rigpoken-2-meTunnponin)-2-cptopdeHin)etun)amiHo)-1,3, 7-rpumetvnnipumigo[4,5-
glxiHasoniH-2,4(1H,3H)-gioHy (cnonykm 29);
4-(((R)-1-(3-(1,1-andpTop-2-rigpokcmeTnn)-2-pTopdeHin)etnn)amiHo)-2,6,8-tpumetun-6H-[1,4]okcaanHo[3,2-
glxiHazoniH-7(8H)-oHy (cnonyku 30);
4-(((R)-1-(3-(1,1-andbTop-2-rigpokcu-2-meTunnponin)-2-cptopdeHin)etun)amiHo)-2,6,8-Tpumetmn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnomnykm 31);
4-(((R)-1-(3-(1,1-andbTop-2-rigpokcu-2-meTunnponin)-2-cptopdpeHin)etun)amiHo)-8-izonponin-2,6-ammeTnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnomnykm 32);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcu-2-MeTunnponin)-2-gtopdeHin)eTun)amiHo)-2,6,8,8-teTpameTnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonykm 33);
(R)-1,1-gndptop-1-(2-dptop-3-(1-((2,6,8,8-TeTpametnn-7,8-aurigpo-6H-[1,4JokcasnHo[3,2-g]xiHa3oniH-4-
in)amiHo)eTun)deHin)-2-meTunnponaH-2-ony (cronyku 34);
(R)-2,2-gndptop-2-(2-dptop-3-(1-((2,6,8,8-TeTpametun-7,8-aurigpo-6H-[1,4JokcasnHo[3,2-g]xiHazoniH-4-
in)amiHo)eTtunn)deHin)etan-1-ony (cnonyku 35);
2,2-gndptop-2-(2-cbtop-3-((1R)-1-((2,6,8-TpumeTnn-7,8-gurigpo-6H-[1,4JokcasnHo[3,2-g]xiHasoniH-4-
in)amiHo)eTtunn)deHin)etaH-1-ony (cnonyku 36);
(R)-1,1-gudptop-1-(2-¢dptop-3-(1-((2,6,7,7-TeTpameTnn-7,8-gurigpo-6H-[1,4JokcasnHo[ 3,2-g]xiHazoniH-4-
in)amiHo)eTtunn)deHin)-2-meTunnponax-2-ony (cnonyku 37);
(R)-4-((1-(3-(1,1-amndTop-2-rigpokeu-2-metunnponin)-2-gTopdeHin)etun)amiHo)-2,6,8-TpumeTnnnipmao[2,3-
g]xiHasoniH-7(6H)-oHy (cnonyku 38);
(R)-4-((1-(3-(1,1-amndTop-2-rigpokeu-2-metTunnponin)-2-gpTopdeHin)etun)amiHo)-2,6,8-TpumeTunnipasnHo[2,3-
glxiHazoniH-7(6H)-oHy (cnonyku 39);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcu-2-meTunnponin)-2-pTopdeHin)eTnn)amiHo)-2,6,9-tpumeTunn-6,9-
avrigponipasvHo[2,3-g]xiHa3oniH-7,8-aioHy (cnonyku 40);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcu-2-MeTunnponin)-2-gpTopdeHin)eTun)amiHo)-6-etun-2,8,8-tpyumetun-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnomnykm 41);
(R)-4-((1-(3-(1,1-andTop-2-rigpokeu-2-meTunnponin)-2-gpTopdeHin)etTun)amiHo)-2,6,9,9-teTpametun-8,9-
avrrigponipuao[2,3-gJxiHasoniH-7(6H)-oHy (crnonyku 42);
N-((R)-1-(3-amiHo-5-(TpudpTopmeTun)deHin)etnn)-2-metun-6-(((R/S)-tetparigpodypaH-3-in)metnn)-7,8-
avrinpo-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4-amiHy (cnonyku 43);
N-((R)-1-(3-amiHo-5-(TpudpTopmeTun)deHin)etnn)-2-metun-6-(((S/R)-tetparigpodypaH-3-in)metunn)-7,8-
avrinpo-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4-amiHy (crionyku 44);
(R)-1-(3-(1-((2,6-onmeTun-7,8-gurigpo-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4-ir)amiHo )eTun)-2-dtopdeHin)-1,1-
avdpTop-2-meTnnnponaH-2-ony (cnonyku 45);
4-(((R)-1-(3-amiHo-5-(TpuchbTopMeTUn)deHin)eTnn)amiHo)-2,6,8-tpumetnn-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-
7(8H)-oHy (cnonyku 46);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcu-2-MeTunnponin)-2-pTopdeHin)etnn)amiHo)-10-dTop-2,6-aumeTun-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 47);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokemeTn)-2-ptopdeHin)eTun)amiHo)-6-(2-meTokeueTnn)-2-meTmun-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyku 48);
(R)-4-((1-(3-amiHO-5-(TpudpTOpMETU)hEHIN)eTU)amiHO)-6-eTun-2-meTun-6H-[ 1,4]okcasnHol3,2-g]xiHa3oniH-
7(8H)-oHy (cnonyku 49);
(R)-1-(3-(1-((6-eTn-2,8,8-TpmumeTun-7,8-aurinpo-6H-[1,4]okcas3mHo[3,2-g]xiHa3oniH-4-ir)amiHo)eTun)-2-
dTopdheHin)-1,1-andtop-2-meTunnponaH-2-ony (cnonyku 50);



(R)-4-((1-(3-(1,1-andpTop-2-MeToKeneTUn)-2-pTopdoeHin)etnn)amiHo)-2,6,8,8-teTpameTnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 51);
(R)-N-(1-(3-(1,1-gndbTop-2-meTokemeTun)-2-doTopdeHrin)etun)-2,6,8,8-teTpametnn-7,8-aurigpo-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-4-aMiHy (cnonyku 52);
4-(((1R)-1-(3-(1,1-gndbTOp-2-riapoKcn-3-MeTOKCU-2-MeTUNNponin)-2-pTopdeHin)etTnn)amiHo)-2,6,8,8-
TeTpameTnn-6H-[1,4JokcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyku 53);
4-(((1R)-1-(2-dpTOp-3-(1,1,3-TpUddTOP-2-riAPOKCU-2-MeTUNNponin)deHin)etun)amiHo)-2,6,8,8-teTpameTnn-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnomnykm 54);
4-(((1R)-1-(3-(1,1-gndbTop-2-rigpokeu-2-MeTun-3-(MeTunamiHo)nponin)-2-ptopdeHin)etun)amiHo)-2,6,8,8-
TeTpameTnn-6H-[1,4JokcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyku 55);
(R)-2,2-gndptop-2-(2-dptop-3-(1-((2-metnn-7,8-gurinpo-6H-nipaHo[3,2-g]xiHa3oniH-4-
inyamiHo)eTun)deHin)etaH-1-ony (cnonyku 56);
(R)-4-((1-(3-(1,1-AndTOpP-2-TiAPOKCU-2-METUNNPONIN)JEHIN)eTnn)aMiHo)-2,6,8,8-TeTpameTnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 57);
(R)-4'-((1-(3-(1,1-audbTop-2-rigpokcu-2-meTunnponin)-2-gTopdeHin)etun)amiHo)-2',8'-
avmeTuncnipo[uuknoneHTaH-1,6'-nipono[3,2-g]xiHazoniH]- 7'(8'H)-oHy (cnonykm 58);
4'-((1-(2-cbTop-3-(TpUdbTOopMeETUN)dheHIN)eTun)amiHo)-2',8'-aumeTuncnipo[umknoneHTaH-1,6'-nipono|[3,2-
glxiHasoniH]-7'(8'H)-oHy (cnonykn 59);
2',8"-gumetnn-4'-((1-(2-metun-3-(tpudpTtopmeTun)dpeHin)etun)amiHo)cnipo[umkroneHTaH-1,6'-nipono[3,2-
glxiHasoniH]-7'(8'H)-oHy (cnonyku 60);
4'-((1-(3-(aucpTopmeTunn)-2-meTnndeHin)eTunn)amiHo)-2',8'-aumetuncnipo[uuknoneHTaH-1,6'-nipono[3,2-
glxiHasoniH]-7'(8'H)-oHy (cnonykn 61);
(R)-4'-((1-(3-(1,1-pmdpTop-2-rippokcmeTun)-2-cpropdeHin)etun)amiHo)-2',8'-gumeTuncripo[umknoneHTaH-1,6'-
nipono[3,2-g]xiHa3oniH]-7'(8'H)-oHy (cnonyku 62);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpoKkcu-2-MeTunnponin)-2-TopdeHin)eTunn)amiHo)-6-(2-meTokcnetnn)-2,8,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-gJxiHa3oniH-7-oHy (cnomnyku 63);
(R)-4-((1-(3-(1,1-pndbTop-2-rigpokcu-2-MeTunnponin)-2-gTopdeHin)eTu)amiHo)-6-eTun-2,8,8-tpumetun-6,8-
avrigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (cnonyku 64);
(R)-6-umknonponin-4-((1-(3-(1,1-andTop-2-rigpokcun-2-meTunnponin)-2-gpropdeHin)etun)amido)-2,8,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0Hy (cnomnykun 65);
(R)-4'-((1-(3-(1,1-amndpTop-2-rippokcmeTnn)-2-cpropdeHin)etun)amiHo)-2',8'-gumetuncnipof[umknonponax-1,6'-
nipono[3,2-g]xiHasoniH]-7'(8'H)-oHy (cnonyku 66);
(R)-4'-((1-(3-(1,1-pmndpTop-2-rigpokcun-2-meTunnponin)-2-chtopdeHin)etun)amiHo)-2',8'-
avmeTuncnipo[umknonponan-1,6'-nipono[3,2-g]xiHasoniH]-7'(8'H)-oHy (cnonyku 67);
(R)-4-((1-(3-(1,1-andTop-2-rigpokeu-2-metTunnponin)-2-pTopdeHin)etTun)amiHo)-2,6,8,8-teTpametun-6,8-
avrigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (crnonyku 68);
4-((1-(3-amiHo-5-(gndpTopmeTun)eHrin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-aurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-0oHy (cronyku 69);
(R)-4-((1-(3-amiHO-5-(TpndTOpMeTUN)heHin)eTun)amiHo)-2,6,8,8-TeTpameTun-6H-nipono[2,3-g]xiHasoniH-
7(8H)-oHy (cnonyku 70);
(S)-4-((2-(3-(1,1-audpTOp-2-rigpokcu-2-meTunnponin)-2-propdeHin)etmn)amiHo)-2,6,8,8-TeTpameTnn-6H-
nipono[2,3-g]xiHasoniH-7(8H)-oHy (cnonyku 71);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokecneTun)-2-cptopdpeHin)etun)amiHo)-2,6,8,8-tetpameTnn-6,8-gurigpo-7H
nipono[2,3-g]xiHasoniH-7-oHy (cnonyku 72);
4-((1-(3~(1,1-gncbTop-2-rigpokcun-2-meTunnponin)deHin)etun)amiHo)-2,6,8,8-teTpameTnn-6,8-aurinpo- 7H-
nipono[2,3-g]xiHa3oniH-7-0Hy (cnonyku 73);
4-((1-(2-pTOp-3-(1,1,1-TpUdpTOP-2,3-AMrigpOKCUMNponaH-2-in)deHin)eTun)amiHo)-2,6,8,8-TeTpameTun-6,8-
avrrigpo-7H-nipono[2,3-g]xiHasoniH-7-0Hy (crnonyku 74);
(R)-1,1-andptop-1-(2-¢dprop-3-(1-((2,6,8,8-TeTpameTnn-7,8-gurigpo-6H-nipono[2,3-g]xiHasoniH-4-
in)amiHo)eTunn)dpeHin)-2-meTunnponaH-2-ony (crnonyku 75);
4-(((1R)-1-(3-(1,1-gndbTop-2, 3-Aurigpokcmn-2-meTunnponin)-2-cptopdpeHin)etun)amiHo)-2,6,8,8-TeTpameTnrn-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0Hy (cnonyku 76);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokcu-2-MeTMnnponin)-2-pTopdeHin)eTnn)amiHo)-2,8,8-tpumeTun-6H-
nipono[2,3-glxiHasoniH-7(8H)-oHy (cnonyku 77);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpoKkcu-2-MeTUnnponin)-2-pTopdeHin)eTun)amiHo)-6-isonponin-2,8,8-TpumeTnr-
6H-nipono[2,3-g]xiHa3oniH-7(8H)-oHy (cnonyku 78);
(R)-4'-((1-(3-(1,1-amndpTOp-2-rigpokcu-2-meTnnnponin)-2-cpTopdeHin)eTun)amiHo)-2',6'-
avmeTuncnipo[uuknonponaH-1,8'-nipono|[2,3-glxiHasoniH]-7'(6'H)-oHy (cnonyku 79);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokeueTun)-2-ptopdeHin)etun)amiHo)-2,6,6,8-TeTpameTnn-6,8-aurigpo-7H-
nipono[3,2-g]xiHasoniH-7-oHy (crnonyku 80);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokeu-2-meTunnponin)-2-otopdeHin)etnn)amiHo)-2,6,6,8-tetpametun-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (cnonyku 81);



4-((1-(2-dpTOp-3-(TpHdpTopMETUN)dEHIN)eTUM)amiHO)-2,6,6,8-TeTpameTnn-6,8-gurigpo-7H-nipono[3,2-
g]xiHa3oniH-7-0Hy (crionyku 82);
2,6,6,8-Tetpametun-4-((1-(2-metun-3-(tTpudtopmeTun)deHin)etmn)amiHo)-6,8-guriapo-7H-nipono[3,2-
g]xiHa3oniH-7-oHy (crionyku 83);
4-((1-(3-(1,1-andpTopeTnn)-2-cpTopdeHin)eTun)amiHo)-2,6,6,8-teTpameTnn-6,8-aurigpo-7H-nipono[3,2-
g]xiHa3oniH-7-0Hy (cronyku 84);
4-((1-(3-(andpTop(TeTparigpodypan-3-in)meTtun)-2-pTopdeHin)etun)amiHo)-2,6,6,8-tetpameTnn-6,8-aurigpo-
7H-nipono[3,2-g]xiHa3oniH-7-oHy (cnonyku 85);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpoken-2-MeTunnponin)-2-gpTopdeHin)eTun)amiHo)-2-etun-6,6,8-tprmeTnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHa3oniH-7-0Hy (crnonyku 86);
(R)-4-((1-(3-(1,1-andpTOp-2-rigpoKcu-2-meTunnponin)-2-doTopdeHin)etun)amiHo)-2-izonponin-6,6,8-TpumMeTunn-
6H-nipono[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 87);
(R)-4-((1-(3-(1,1-andpTOp-2-rigpokcneTnn)-2-pTopdoeHin)eTnn)amiHo)-8-eTun-2,6,6-TpumeTun-6,8-aurigpo-7H-
nipono[3,2-g]xiHa3oniH-7-0Hy (cnonyku 88);
(R)-4-((1-(3-(1,1-andTOp-2-riApoKcu-2-MeTunnponin)-2-TopdeHin)eTmn)amiHo)-8-etun-2,6,6-TpumeTnn-6H-
nipono[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyku 89);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokecu-2-MeTunnponin)-2-pTopdeHin)etnn)amiHo)-2,6,6,8,9-neHtametnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (cnonyku 90);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpokecu-2-MeTunnponin)-2-pTopdeHin)eTnn)amiHo)-6,6-aietun-2,8-gumetmn-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (cnonyku 91);
(R)-4-((1-(3-(1,1-gndbTop-2-rigpoken-2-MeTunnponin)-2-cpTopdeHin)eTun)amiHo)-6,6-6ic(dTopmeTnn)-2,8-
avmeTun-6,8-aumrigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (cnomnyku 92);
4-(((R)-1-(3-(1,1-andbTOp-2-rigpokcu-2-meTunnponin)-2-cptopdpeHin)etun)amiHo)-6-eTun-2,6,8-TpumeTnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (crnonyku 93);
4-(((R)-1-(3-(1,1-andbTOp-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)eTun)amiHo)-6-(metokcumeTun)-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[3,2-gJxiHa3oniH-7-oHy (cnomnyku 94);
4-(((R)-1-(3-(1,1-andbTOp-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)etTun)amiHo)-2,6,8-Tpumetnn-6,8-gurigpo-
7H-nipono[3,2-g]xiHa3oniH-7-0Hy (cnonyku 95);
4-(((R)-1-(3-(1,1-andpTOp-2-rigpokcun-2-meTunnponin)-2-propdeHin)eTmun)amiHo)-6-meTokemn-2,6,8-TpumeTnrn-
6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oHy (cnonyku 96);
4-(((R)-1-(3-(1,1-andpTop-2-rigpokcun-2-meTunnponin)-2-ptopdeHin)eTmn)amiHo)-6-rigpokcmn-2,6,8-TpumeTnn-
6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oHy (cnonyku 97);
4-(((R)-1-(3-(1,1-amndpTOp-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)etun)amiHo)-8-(metokcumeTun)-2,6,8-
TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-0Hy (cnonyku 98);
4-(((R)-1-(3-(1,1-gudpTOp-2-rigpokcu-2-meTnnnponin)-2-cptopdeHin)eTnn)amiHo)-2,6,8-TpumeTun-6,8-aurigpo-
7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 99);
4-(((R)-1-(3-(1,1-gudpTOp-2-rigpokcu-2-meTrnnponin)-2-dp TopdeHin)eTnn)amiHo)-8-rigpokecn-2,6,8-TpumeTur-
6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (crnonyku 100);
4-(((R)-1-(3-(1,1-gudpTOp-2-rigpokcu-2-meTrnnponin)-2-dp TopdeHin)eTnn)amiHo)-8-meToken-2,6,8-TpumMeTmn-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 101);
(S/R)-4-(((R/S)-1-(3-((S/R)-1,1-amndpTop-2,3-gurigpokeun-2-meTunnponin)-2-ptopdeHin)etun)amiHo)-8-meTokcu-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0Hy (cnonyku 102);
(S/R)-4-(((R/S)-1-(3-((R/S)-1,1-pmndpTop-2,3-gurigpokeu-2-meTunnponin)-2-cptopdeHin)etun)amiHo)-8-meTokcu-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0Hy (cnonyku 103);
(R)-8-((1-(3-(1,1-andTop-2-rigpokeu-2-metTunnponin)-2-gTopdeHin)etun)amiHo)-1-etnn-3,6-agumetunn-1,3-
avrrinpo-2H-imigaso[4,5-glxiHazoniH-2-oHy (cnonyku 104);
(R)-8-((1-(3-(1,1-andTop-2-rigpokeu-2-metTunnponin)-2-gTopdeHin)etun)amiHo)- 1-isonponin-3,6-gumeTnn-1,3-
avrigpo-2H-imigaso[4,5-glxiHazoniH-2-oHy (cnonyku 105);
(R)-8-((1-(3-(1,1-andTop-2-rigpoKkcu-2-MeTunnponin)-2-cptopdeHin)eTun)amido)-1-(2,2-andptopeTnn)-3,6-
anmeTun-1H-imigaso[4,5-g]xiHazoniH-2(3H)-oHy (cnonyku 106);
(R)-1,1-gndptop-1-(2-dptop-3-(1-((2,2,3,6-TeTpameTnn-2,3-aurigpo-1H-imigaso[4,5-g]xiHazoniH-8-
in)amiHo)eTunn)deHin)-2-meTunnponaH-2-ony (cnonyku 107);
(R)-1,1-gndbtop-1-(2-dptop-3-(1-((1,2,2,3,6-neHTameTun-2,3-aurigpo-1H-imiga3o[4,5-g]xiHa3oniH-8-
in)amiHo)eTunn)deHin)-2-meTunnponaH-2-ony (cnonyku 108);
(R)-8-((1-(3-(1,1-gndbTop-2-rigpokecu-2-MeTunnponin)-2-pTopdeHin)etnn)amiHo)-1,3,6-tpumeTun-1,3-gurigpo-
2H-imigaso[4,5-g]xiHa3oniH-2-0Hy (cnonyku 109);
(R)-2-umkrnonponin-4-((1-(3-(1,1-andTop-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)etun)amiHo)-6,6,8-
TpumeTun-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oHy (cnonyku 110);
(R)-8-((1-(3-(1,1-gndbTop-2-rigpokcu-2-MeTunnponin)-2-pTopdeHin)eTu)amiHo)-1,6-aumeTunokcasonol4,5-
glxiHasoniH-2(1H)-oHy (cnonyku 111);
(R)-4-((1-(3-(1,1-gmndbTop-2-rigpokeu-2-MeTunnponin)-2-pTopdeHin)eTnn)amiHo)-2,6-aumeTnn-6H-nipono[2,3-
glxiHasoniH-7,8-gioHy (cnonyku 112);



(R)-4-((1-(3-(1,1-andTOp-2-rigpoKeu-2-meTunnponin)-2-dTopdeHin)eTun)amiHo)-2,6-gumetnn-6,8-aurigpo-7H-
nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 113);
(R)-4-((1-(3-(1,1-andTop-2-rigpokeu-2-metTunnponin)-2-dTopdeHin)etTun)amiHo)-2,6,6, 7-teTpameTun-6, 7-
avrigpo-8H-nipono[3,4-g]xiHasoniH-8-0oHy (crnonyku 114);
4-((1-(2-dpTop-3-(1-(rippokcumeTun)umknonponin)deHin)etmun)amido)-2,6,8,8-TeTpameTnn-6,8-avrigpo-7H-
nipono[2,3-glxiHasoniH-7-oHy (crnonyku 115);
4-(((R)-1-(3-(1,1-amndpTOp-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)etun)amiHo)-8-ptop-2,6,8-TprmeTnn-6,8-
avrigpo-7H-nipono[2,3-g]xiHa3oniH-7-0Hy (cnonyku 116);
(R)-4-((1-(3-(1,1-gncbTop-2-rigpokecu-2-MeTunnponin)-2-pTopdeHin)eTnn)amiHo)-8,8-audtop-2,6-aumeTun-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 117);
(R)-4-((1-(3-(1,1-andpTOp-2-rigpokeu-2-metTunnponin)-2-dTopdeHin)etTun)amiHo)-2,7,8,8-teTpametun-7,8-
avrigpo-6H-nipono[3,4-g]xiHasoniH-6-oHy (crnonyku 118);
(R)-8-((1-(3-(1,1-andTOp-2-riapoKkcu-2-metTunnponin)-2-dTopdeHrin)etTmn)amiHo)-3,6-gumetun-1,3-aurigpo-2H-
iMigaso[4,5-g]xiHa3oniH-2-oHy (cnonyku 119);
(S)-4-(((S)-1-(3-(1,1-andbTop-2-rigpokeu-2-MeTmunnponin)-2-pTopdeHin)eTm)amiHo)-8-MeTokcK-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (crnonyku 120);
4-(((R)-1-(3-(1,1-andpTOp-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)etmn)amiHo)-8-eTokeun-2,6,8-TpumeTnn-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 121);
(R)-4'-((1-(3-(1,1-gmndpTop-2-rigpokcun-2-meTnnnponin)-2-cptopdeHin)etun)amiHo)-2',6'-aumetnn-2,3,5,6-
TeTparigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHa3oniH]-7'(6'H)-ony (cnonyku 122);
4-(((R)-1-(3-(1,1-amndpTOp-2-rigpoKcu-2-meTunnponin)-2-ptopdeHin)etun)amiHo)-8-(2-metokcueTnn)-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (crnonyku 123);
4'-(((R)-1-(3~(1,1-gmndpTop-2-rigpokcu-2-metunnponin)-2-ptopdeHin)etun)amiHo)-2',3,6'-
TpumeTuncnipo[okcasoniamH-5,8'-nipono[2,3-g]xiHa3oniH]-2,7'(6'H)-gioHy (cnonyku 124);
4-(((R)-1-(3-(1,1-andbTOp-2-rigpoKcun-2-meTnnnponin)-2-ptopdpeHin)eTmn)amiHo)-8-meToken-2,6-gumeTmn-8-
(TpndpTOopMETUN)-6,8-auriapo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (crnonyku 125);
4-(((R)-1-(3-(1,1-amndbTop-2-rigpokcu-2-meTunnponin)-2-cptopdeHin)eTun)amiHo)-8-eTun-8-meToken-2, 6-
avmeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (crnonykn 126);
4-(((1R)-1-(3-(1,1-gndbTOp-2-riapoKkcu-3-MeToKCU-2-MeTunnponin)-2-ptopdeHin)etnn)amiHo)-2,6,8,8-
TeTpameTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (crnonyku 127);
4'-(((R)-1-(3-(1,1-gudpTop-2-rigpokeu-2-metTunnponin)-2-ptopdeHin)etnn)amiHo)-2',6'-aumetun-4,5-gurigpo-
2H-cnipo[dbypaH-3,8'-nipono[2,3-g]xiHasoniH]-7'(6'H)-oHy (cnonyku 128);
4-(((1R)-1-(3-(3-(anmeTunamiHo)-1,1-andTop-2-rigpokcu-2-meTnnnponin)-2-cptopdeHin)etun)amiHo)-2,6,8,8-
TeTpameTunn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (cnonyku 129);
4-((1R)-1-(3-(1,1-gndbTop-2-rinpokeu-2-meTun-3-(MeTrnamiHo)nponin)-2-pTopdeHin)eTun)amiHo)-2,6,8,8-
TeTpameTunn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (cnonyku 130);
4-(((R)-1-(3-amiHo-5-(TpudpTopMeETUN)dEHIN)eTNM)aMiHO)-8-MeTokcu-2,6,8-TpumMeTun-6,8-auvrigpo-7H-
nipono[2,3-g]xiHa3oniH-7-oHy (cnonyku 131);
4-(((R)-1-(3-(1,1-gudbTOp-2-rigpokcu-2-meTrnnponin)-2-gp TopdeHin)eTnn)amiHo))-8-meTokcu-8-(2-
meTokcmeTun)-2,6-gumetun-6,8-gurigpo-7H-nipono[2,3-glxiHasoniH-7-oHy (cnonyku 132);
4-(((1R)-1-(2-dpTOp-3-(NinepuanH-3-in)deHin)etun)amiHo)-2,6,8,8-TeTpameTnn-6,8-aurigpo-7H-nipono[2,3-
g]xiHasoniH-7-oHy (crnonyku 133);
(R)-4-((1-(2-dpTop-3-(TpuchbTopMeTUI)heHIN)eTnn)amiHo)-2,6,8,8-TeTpameTun-6,8-aurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-0oHy (cronyku 134);
4-((1R)-1-(3-(3-(anmeTunamiHo)-1,1-andTop-2-rigpokcu-2-meTnnnponin)-2-cotopdeHin)etun)amiHo)-8-
MeTOKcK-2,6,8-TpumeTun-6,8-aurigpo-7H-nipono[2,3-glxiHa3oniH-7-oHy (cnonyku 135);
2,6,8,8-Tetpametun-4-((1-(3-(TpudpTopmeTun)eHin)etun)amiHo)-6,8-aurinpo-7H-nipono[2,3-g]xiHasoniH-7-
OHy (cnonyku 136);
4-(((R)-1-(3-amiHo-5-(TpudpTopMETUN)EHIN)eTNM)aMiHO)-6-MeTokcuK-2,6,8-TpumMeTun-6,8-aurigpo-7H-
nipono[3,2-g]xiHa3oniH-7-oHy (cnonyku 137);
(R)-4'-((1-(3-amiHO-5-(TpndbTOopMeTU)beHin)eTun)amiHo)-2',6'-aumeTun-2,3,5,6-TeTparigpocnipo[nipaH-4,8'-
nipono[2,3-g]xiHa3oniH]-7'(6'H)-oHy (cnonyku 138) Ta
4-(((R)-1-(3-amiHo-5-(TpudbtopmeTun)cpeHin)etmn)amiHo)-8-eTnn-8-meToken-2,6-aumeTnn-6,8-auvrigpo-7H-
nipono[2,3-glxiHasoniH-7-oHy (crnonyku 139).
3rigHO 3 OJHiEl0 03HAKOK OAHOro BMHaxody Cnoryku 3aranbHoi dopmynu (1), Ae BCi CUMBOMW BU3HAYeEHi
paHille, MOXHA OOEpPXyBaTW 3a [JOMOMOrOH CrocoOiB, MPOINMIOCTPOBAHMX Ha CxXxemax i B Npuknagax,
NpeacTaBneHux y AaHoMy AOKYMEHTI Hwkye. OgHak He crig po3rnsgaT aHe po3KpUTTA SK Take, Lo obmexye
obcar gaHoro BUHaxo4y M Yac odepaHHs crionyku copmynu (1), poskputoi B JaHOMY OOKYMeHTi Buile. Kpim
TOro, BApTO PO3YMITH, LLO HA HAacTYNMHUX CXeMax CUHTE3Y, e 3radyloTbCsl KOHKPETHI OCHOBM, KUCIOTW, peareHTy,
PO34YMHHUKK, 3B’A3yBaribHi 3acobu TOLIO, TakoX MOXHA 3aCTOCOBYBATW iHLUI OCHOBM, KWCIOTW, peareHTw,
PO3YMHHUKK, 3B’A3yBarnbHi 3acobM TOLLO, BiOMI B AaHil ranysi TexHikM, Ta, BiANOBIOHO, BOHW BKMOYEHi B obcar
OaHoro BuHaxofy. B obcsr AaHoro BUHaxoy TakoX BXOAATh BapiaLlii B yMOBax peakLini, Hanpuknag temneparypu



Ta/abo TpmBanocTi peakLii, Ski MOXKHa 3aCTOCOBYBaTU Tak, SIK BiJOMO 3 piBHsSI TEXHikn. OBCArom gaHoro BUHAxXOoAy,
SKLLO HE BM3HAYEHO iHLLIE, TaKOX OXOMMIOKTHLCS BCi i30Mepn Cronykn hopMysin, ONMCaHol Ha LIMX CXeMax.

BignoBiagHi a-meTunamiHHi noxigHi, NnpeactaeneHi sk oopmyna (AS), MOXHa OfepXKyBaTU LUMSIXOM HaCTYMHUX
MOCNiZOBHNX NEPETBOPEHb, SIK 300paXXEHO Ha cxeMi A B JaHOMY JOKYMEHTI HVDKYe.
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Cnonyka dopmynu (A1) niggaeTbca peakuii NepexpecHoro CronyyeHHs, Lo KaTanidyeTbcsa meTarnoM, 3
ankoKCMBIHINICTaHaHOM, Hanpuknag TpubyTun(1-eTOKCUBIHIN)OMOBOM, Y NPUCYTHOCTI ManafgieBmx KatanisaTtopis,
Takux sk Pd(PhsP)Clz, Pd2(dba)s Towwlo; HeobOB'I3kOBO 3 BUKOPUCTAHHSIM OCHOB, Takux sk TpuetunamiH, N,N-
giisonponineTnnamin ToLLo, Y BYrfeBOAHEBMX PO3YMHHUKAX, TAKUX SIK TOMYOr, abo eTEPHMX PO3YMHHUKAX, TaKUX SIK
1,4-njokcaH, 3 ogepKaHHAM ankoKCUBIHINOBOI MPOMIKHOI CMONyKW, sika, 3i CcBoro OOKy, 3abesnedye ofepkaHHs
cnonykn copmynu (A2) B KUCMOTHMX YMOBaX LUMASXOM 3aCTOCYBaHHA BOOHMX MiHEparnbHWX KUCIOT, Takux SK
XINOPUCTOBOAHEBA KUCIOTA, B ETEPHOMY PO34MHHMKY, Takomy sk THF, 1,4-giokcaH Towo. MogibHe nepeTBOpeHHS
MOXHa MpOBOAUTU LUNSAXOM 3AIMCHEHHSA peakuil cnonyky dopmynu (A1) 3 H-ankineiHiNoBuM eTepoMm i3
BMKOPWUCTaAHHAM  KaTanisaTopiB, Takux €K auetat nanagiio(ll) Towo, niraHgiB, Takmx gk 1,3-
Gic(andeHindocdiHo)nponaH ToLo, B NMPUCYTHOCTI OpraHiyHMX OcHOB, Takux sk DIPEA, TEA ToLlo, y CMpToBMX
PO3YMHHUKAX, TAKUX K €TUMEHIMIKOMb, Ta 3a NigBULLIEHNX TemnepaTyp, Y PO34MHHUKaX, Takux gk 1,4-giokcaH, THF
Ta iXHi Cymilli, 3 ogepXaHHAM ariKOKCUBIHINIOBOI MPOMDKHOI CMOMyKK, Ska, 3i cBoro 6oky, 3abesneyye ogepxaHHs
cnonykn copmynm (A2) B KACNOTHUX YMOBaX LUMSIXOM BUKOPUCTAHHSI BOOHWX MiHEparbHMX KWUCHOT, TakuX SK
XIIOPUCTOBOAHEBA KUCIOTa, B €eTEPHOMY PO34MHHIUKY, TakoMy sk THF, 1,4-giokcaH Towo

Motim cnonyky doopmynm (A2) BBOOUIM B peakLito 3 BignoBigHUM XipanbHO Ynctum TpeT-6yTaHcynbdiHamigom
Yy NPUCYTHOCTI KMcnoTu Jlbloica, Takoi SIK ankokCuan TUTaHy, Hanpuknag TeTpaeTokcup TUTaHy, i30nponokcug
TUTaHy TOLLO, B ETEPHMX PO3YMHHMKAX, TakuXx K 1,4-piokcaH, THF ToLo, 3 ogepxaHHAM cnonyku choopmynu (A3).

Cronyky copmynu (A3) BBOAUNW B peakuilo 3 BIiQHOBHUKOM, TakMM €K rigpuan MeTanis, Hanpuknag
Goporigpug Hatpito, L-cenekTpua TOWO, Y po3dMHHUKaX, Takmx sk THF, 1,4-piokcaH, meTaHomnm ToLlo,
HeOOOB'AA3KOBO B MPUCYTHOCTI BOAM 3 ofdepaHHsaM cyrnbdiHamigy dopmynu (A4). OcHOBHUI fjacTepeoizomep
cnonyku choopmynu (A4) nicns BiOHOBNEHHS BifOKpeMItoBanu abo NepeHoCHnNm Ha HaCTYMHI CTagii ik Takvi.

Cronyka coopmynu (A4) B KUCNOTHUX yMOBaXx NiAAaETbCA BiALLENneHHIo BiAHOBMNEHO! KETUMIHOBOI NOXIAHOT 3
YTBOPEHHSIM aMiHy cbopmynm (A5) y Burnmagi BinNbHOI ocHoBu abo comi. KncnoTu, BUKOPUCTOBYBaHI Onsi
NepeTBOPEHHSI, MOXYTb Nepeadavati MiHeparbHi KMCMOTHW, Taki Ik XITOPMCTOBOAHEBA KUCIIOTA, OpPraHiyHi KUCoTH,
TaKi K TpMTOPOLLTOBA KMUCIOTa Ta iH.

Cronykn copmynm (l) ogepxyBanu LIMASIXOM HACTYMHMX MOCIAOBHMX MNEPETBOPEHb, K 300paxeHo Ta
OnucaHo Ha cxeMi B y JaHOMy AOKYMEHTI HKYe.

Cxema B
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Crnonyky dopmynum (B2) moxHa cuHTesyBaTh 3i cnonyku cdopmynu (B1) 3rigHO 3 HacTymHVMM MPOTOKOMOM
peakuiit, ykasaHum B EP2243779 (R2 = RP = CHs) Ta W0O2015164480 (R? Ta RP pa3om yTBOPIOWOTbL KiflbLE).
Cnonyky dpopmynu (B2) nepeteoptoBany Ha BignoBigHUi LMKMiYHUA amig popmynu (B3) LINAXOM CEenekTMBHOIO
BiJHOBMEHHS HITPOrPYyNX 3 BUKOPUCTAHHAM Pi3HUX BiZHOBHMKIB. Be3 oOMexeHHs Taki BigHOBHWKM NepenbavatoTb
rigporeHisauito 3a JOMNOMOrol nanagito Ha Byrinni, npoueaypu BIAHOBMEHHSA 3a OOMOMOro MeTany, Takoro K
3ari3o, onoeo abo xnopua onoBa Towo. Take BigHOBIEHHs crnionyku dopmynu (B2) MoxkHa NpoBOAWTU B OAHOMY
abo Ginblue po34YMHHMKAX, Hanpuknag etepax, Takux sk THF, 1,4-giokcaH TOLWO; cnvpTi, TAakOMy SIK MeTaHo,
€TaHoN TOWO; Y KMCINOTHMX yMOBax, sIki nepenbavaloTb XIopuz amMoHilo, OLTOBY KWUCHOTY, XJIOPUCTOBOOHEBY
KMCMOTY Ta iX cymiwi. HitpyBaHHa cnonyku coopmynu (B3) 3a JONOMOroto HiTpyBasnbHMX peareHTiB, Takux sik 6e3
OBMeXeHHs OuMyda a3oTHa KUCMOTa, HITpaT Kamilo TOWO, Y KMCHOoTax, Taknx sk 6e3 obMexeHHs xropug
ornoea(lV), cipyaHa kucnoTa, TpPUPTOPOLITOBA KMCIOTa, OLTOBa KWCIOTa TOLO, aHrigpuaax, Takux sk OLTOBUM
aHrigpmg, TpudTopouToBMiA aHrigpug Towo abo ix cymiw(cymiwi), 3abe3neyye ogepkaHHa Cronyku copmMynm
(B4). Crnonyka dopmynn (B4) moxe OyTum [0OaTKOBO arkifioBaHa LUMSXOM BUKOPUCTaHHS  BIiAMOBIOHOIO
ankinranoreHigy B MPUCYTHOCTI OCHOB, Takmx fIK Na2COs, K2COs, Cs2COs TOWO, Y MOMAPHUX anpOTOHHWX
po3unHHUKax, Taknx sk DMF, DMSO Towwuo, 3a Temnepatypu 20 °C — 60 °C, Lo 3yMOBMIOE OfepKaHHS Cronyku
dopmynu (B5). AnbTepHaTUBHWIA LUNSIX CUHTE3Y cnonyku coopmynm (B5) sBnsie coboto nepeTBOPEHHsT MPOMIKHOT
cnonyku dopmynun (B4) 3a gonomoroto peakuii MiuyHoby 3 BigNOBiOHMM CMMPTOM i3 BUKOPUCTAHHAM Pi3HUX
peareHTiB, Takux sk 6e3 obmexeHHa DEAD, DIAD Towo. Taki peakuii MOXHa NpOBOAUTM B anpOTOHHUX
PO3YMHHUKAX, TaKMX SIK, HANpUKNag, etepwu, Taki sk THF, giokcaH Towo; ByrneBoaHi, Hanpuknag, Tonyon abo noro
cymiwi, 3a Temnepatypu 25 °C — 90 °C. Cnonyky cdopmynu (BS) nepetsopioBanv Ha BiAnNoOBiAHY aHiniHOBY
noxigHy, sika siBrsie coboto cnonyky cdopmynu (B6), 3a AOMOMOroH CENneKTMBHOMO BiAHOBIIEHHSA HITpOrpynu
LLISIXOM BUKOPUCTAHHS Pi3HMX BiOQHOBHUKIB. Be3 obMmexeHHs Taki BiOHOBHMKM NepeabavatoTh rigporeHisadio 3a
[JOMOMOroK Nanagito Ha BYyrinsi, NpoLeaypy BiQHOBINEHHST 3a AOMOMOrOK MeTasy, Takoro sk 3ariso, oroBo abo
XIopya OrioBa TOLLO. Take BiAHOBIEHHs1 crnonyku dopmynu (B5) moxHa npoBogut B ogHOMY abo Ginblue



PO34YMHHMKAX, HanpuKnag etepax, Takmx sk THF, 1,4-giokcaH Towo; cnupTi, TakoMy SiK METaHOJS, eTaHos TOLLO; Y
KMCITOTHUX YMOBAX, SiKi nepeabayaroTb XIiopua, amMOoHito, OLTOBY KMUCIOTY, XSTOPUCTOBOAHEBY KUCMOTY Ta MOAIGHI iX
cymiwi. Crnonyka dopmynu (B6) nigaaetbcst 00poOLi BiANOBIigHMMM ankinHiTpUnamm 3 BUKOPUCTaHHSIM KUCIIOT,
Takux sk 6e3 obMexeHHs1 MmeTaHcynbgoHoBa kncnota, HCI towo, npu 25 °C — 120 °C 3 ogep)XaHHsIM CronyKu
dopmynu (B7), sky MoxXHa [0OATKOBO BBOAMTY B PEaKLito CMOMyYeHHS 3 PisHUMU XipanbHUMK BeH3unaMmiHHuMm
noxigHMMu (AS) 3 BUMKOPUCTaHHAM Pi3HUX peareHTiB AN peakuii CnonyyeHHs, Takmx sk 6e3 obmexeHHs BOP,
PyBop ToLuo, 1 opraHiyHmMx ocHoB, Takunx sk DBU, DIPEA ToLL0, B NONSPHOMY anpOTOHHOMY PO3YMHHUKY, Takomy
sk DMF, DMSO Towo, npu 0 °C — 120 °C 3 ogepxxaHHaM crionyku coopmynu (1).

Ak anbTepHaTmBa cnonyky dopmynu (I) MoxHa ogepxysaTu 3i cnonykn opmynm (B7) LWnisxom 3gilcHEHHs
peakuii 3 choccopunranoreHigamu, Takumm sik POClz abo POBrs, He060B’a3k0BO B PO34MHHUKAX, TAKUX SIK TOMNyOrT,
kevrnon, xrop6eHson Towo abo iX cymili, HeODOB'I3KOBO 3 BMKOPUCTAHHSM OPraHiyHOi OCHOBW, TaKoi K
TpyYeTunamiH, gjisonponineTunamMiy ToLo, 3 oaepXXaHHaM crnonyku doopmynu (B8).

Crnonyka dopmynn (B8) nigoaetbecss  peakuii  HyKNeoqinbHOro 3aMilleHHst 3 PisHUMK  XipalnbHUMM
GeHsunamiHamm (A5), WO 3yMOBIMIOE OAepXXaHHsT KiHLEBOI crnonyku cpopmynu (1) 3 BMKOPUCTaAHHSIM OpraHiuHuX
OCHOBHMX peareHTiB, Takmx sik 6e3 obmexeHHa DIPEA, TEA ToLlo, HeoOOB'sI3kOBO B YMCTOMY BUrnsigi abo B
MONSIPHUX anNPOTOHHUX PO3YMHHUKAX, Takmx sik giokcaH, THF Ttowo, nmpu 0 °C — 130 °C. KapOoHinbHa
dyHKUioHanbHa rpyna B cnonyui dopmynu (1) nig Yac AOOATKOBOrO BIAHOBMEHHS 3 BUMKOPUCTAHHAM Pi3HUX
BiAHOBMIOBArbHUX peareHTiB, Takmx sk 6e3 obmexeHHs 6opaH-DMS, 6opaH-THF, LiAlH4, y nONsipHUX anpoTOHHMX
pO34nHHUKaX, Taknx sik THF, giokcaH Towo, 3a Temnepatypy 70-90 °C 3yMOBMIOE OAEpKaHHS KiHLIEBOI CrOMyKu
dopmynm (1).

3abesnevyBanu 3aiicHeHHs peakuii cnonyku copmynn (1) 3 dTopytodum peareHToM, Takum gk DAST,
cynbdypaH MapTiHa, B po3dMHHMKaX, Takux sk DCM, xnopodopm, THF, etep, 1,4-miokcaH, 3 oaepKaHHAM
cnonyku coopmynm (B9).

Cnonyka copmynu (B9) nigoaetecs peakuiji enokcuayBaHHA 3 opepkaHHAM cnonyku cdopmynu (B10). Lis
peakLisi IPOBOANTLCS 3a AOMOMOrO NEPOKCUAY BOAHIO B MPUCYTHOCTI KUCIIOTHOMO CEpeaoByLLa 3 BUKOPUCTAHHSM
OpraHi4HMX KUCMOT, TaKUX SIK MypaLluyHa KUCroTa TOoLLO.

Cnonyka copmynu (B10) nig yac po3kputTsi enokcuay 3a JONMOMOrok HyKreodinbHOro peareHTy 3abeaneyye
opepxaHHsa cnonyku gopmynu (1). Taki nepeTBopeHHA MOXXHa MPOBOAUTY LUMSXOM 34INCHEHHS peakLii €NMoKCUaHOI
CMOMYKW 3 PiBHUMMW HYKNEOMINbHUMIN peareHTamuy, TakuMn SIK arnkokCuay HaTpito, NepBrHHI ab0 BTOPUHHI aMiHwn, Yy
CNUPTOBUX PO3YMHHMKAX, TakMX K €TaHOSM, METaHOoM TOoWo, Ta 3a KiMHaTHOI TemnepaTtypyu abo niaBuLLeHOl
TemnepaTypu.

Crnonykn copmynu (l) ogepkyBanm LUASXOM HACTYMHUX MOCMIQOBHUX MepeTBOpeHb, sK 300pakeHo Ta
onmcaHo Ha cxemi C y JaHOMy OOKYMEHTI HuKYe.
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Cronyky cpopmynu (C2) ogepxytoTb 3rigHO 3 npouenypoto, ykasaHowo B Chemistry — A European Journal,
2015, vol. 21, # 4, p. 1482 — 1487. Cnonyka copmynu (C2) nigaaetbcsi NepeTBOPEHHIO Ha BianoBiaHy 4-
OKCOXpOMEHKapBOKCUIbHY eCcTepHy MoXigHy, sika aBnse coboto cnonyky dopmymm (C3), 3 BUKOPUCTaHHAM
BiAMOBIAHOMO anba-aAuKeToecTepy Ta OCHOBHWX peareHTiB, Takmx sk 6e3 obmexeHHs NaOMe, NaOEt, K'OBu
TOLLO, Y MONSAPHUX anpPOTOHHUX PO34YMHHMKaX, Takux sk DMF, DMA Towo, npu 0 °C — 75 °C. anoreHyBaHHs
cnonyku copmynu (C3) 3 BukopuctaHHaM N-ranoreHcykUMHamigHOro peareHTy, Takoro sik 6e3 obmexeHHss NBS,
NIS Ta NCS, 3abesnevye ogepxxaHHs BignoBigHOI guranoreHoBoi cnonyku copmynm (C4) wnsxom, Hanpuknag,
BEeH3MNOBOro ranoreHyBaHHsl B anpOTOHHWX rarioreHoOBaHUX pPo3ynHHMKax, Takux gk CCls, DCM Towo, npn 0-80
°C. AnbgerigHy noxigHy cnonyku gopmynu (C5) MoXHa CUHTE3yBaTU LUMSAXOM OKUCHEHHST crnionyku doopmynu (C4).
Cronyka dpopmynu (C5) nigoaetbcst KUCAOTHOMY rigponisy, WO 3yMOBIOE ofepxaHHsA crnonyku dopmynu (C6),
sAka Moxe OyTvM JoOaTKoBO (OyHKUiOHamni3oBaHa 40 BigMoBIOHOrO amigy, SKul siBnsie coboto cnomyky chopmynm
(C7), 3 BUKOPUCTaHHAM peareHTy Anfs peakwii CronyyeHHsi, Takoro sik 6e3 obmexeHHs PyBop, y nonspHux
anpoTOHHMX PO3YMHHKKAX, Takmx sk DMF, DMSO ToLwo, 3a Temnepatypu, sika 3HaxoauTbes B AgianasoHi Big 0 °C
0o 30 °C, npotsarom npubnuaHo 1-16 rog. OgepxkaHHsa cnonyku hopmynm (C8) moxe Byt AOCATHYTO LUMSXOM
OKUCHEHHs1 cnonykn chopmynu (C7) 3a JONMOMOrod NpuAATHOrO OKUCMOBArbHOrO peareHTy, Takoro sk 6es
obmexeHHs cynbdaMiHoBa KucroTa Ta xroput Hatpito. Crnonyka dopmynu (C8) nig yac KOHAEHCYBaHHS 3
BiANOBIOHMM aMiOMHOM LUNISIXOM 34IMCHEHHSA peakLii cnonydeHHs 3abesnedye opepXaHHsS XiHa30riHEHOHOBOI
noxigHoi cnonykn dgopmynu (C9). BigHoBneHHA eHoHoBOI crnionyku dopmynm (C9) 3 BUKOPUCTAHHAM peareHTiB,
Taknx Sk 6e3 obmexeHHs Hx-Pd/C, symoBnioe ogepxaHHs BignosigHoi crionyku cdopmynm (C10). Cnonyka
dopmynm (C10) moxxe Oyt neperBopeHa Ha BignosigHy crnonyky copmynu (C11) Wnsxom ranoreHyBaHHs 3
BUKOPUCTaHHSAM peareHTiB, Takux K OKkcuranoreHin docdopy, TIOHINXopua, Towo, B anpOTOHHKUX PO3YUHHUKAX,
Takux siK xnopbeHson, Tonyon Ta ix cymiwi. Cnonyka cdopmynu (C11) nigoaetsea peakuii CrnonyyYeHHs 3 pisHUMN
xipanbHUMK 6eHannamiHamm (A5), Lo 3yMOBIOE oAepaHHS KiHLeBOi cnonyku copmynu (1). Lo peakuito MoxHa
NpoBOAMTU 3a JOMOMOIOK OpraHiYyHOI OcHOBM, Takoi sik DIPEA, TEA, DBU Towo, abo 3 BUKOPUCTaAHHSIM peareHTiB
Ons peakuii cnonyyeHHst, Takux sik DCC, EDC, BOP, pyBOP, HBTU ToLL0; HE0OOB sI3KOBO B YNCTOMY BUrMIAi, abo
B €TepHUX PO34MHHMKaxX, Takux gk THF, 1,4-giokcaH Towo, abo MOMNSApHUX anpOTOHHWUX PO3YMHHMKAX, TaKMX SK
DMF, DMA, DMSO Ta iH., 3a TeMnepaTtypu, sika 3HaxoauTbesi B gianasoHi Big 20 go 130 °C.

Cronykn copmynn (l) ogepxyBanu LWMASIXOM HACTYMHMX MOCIAOBHMX MNEPETBOPEHb, K 300paxeHo Ta
onucaHo Ha cxeMi D y AaHOMy OOKYMEHTI HDKYeE.
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Cnonyka copmynu (D1) nigoaeTtbca NepeTBOPEHHIO Ha BIOMOBIAHY aUeTWUnbHY MOXigHy, sika siBrsie coboto
cnonyky dopmynu (D2), 3a ponomoroto peakuii N-aumnioBaHHA 3 BUKOPUCTaHHSM aueTunxmiopuygy Ta 3
BMKOPUCTaHHSIM OpraHiYHUX OCHOBHWX peareHTiB, Takmx sk 6e3 obmexeHHs nipuguH, DIPEA, TEA Ttowo, Yy
ranoreHoBaHNX PO3YMHHUKAX, TakUX SK 6e3 obmexeHHs XNopodopM, AMXNOPMETaH Ta MOoAibHi A0 HMX CyMiLui.
HitpyBaHHA cnonykn cpopmynn (D2) 3a ONOMOroto HiTpyBarnbHUX peareHTiB, Takux sik 6e3 oOMexeHHs anmMyda
a30THa KMCIoTa, HITpaT Kanito ToLWo, Yy KMCMOoTax, Takmx sik 6e3 obmexeHHst xnopug onosa(lV), cipyaHa kucnora,
TPUATOPOLTOBA KMCIOTa, OLTOBA KWCMOTa TOLLO, aHrigpuaax, TakMx sK OUTOBWA aHrigpua, TpuddTOpOLTOBUM
aHrigpmg Towo abo ix cymiw(cymili), 3abesnevye ogepkaHHs crnonyku cpopmynu (D3).

BupaneHHsa 3axucHoi rpynu 3 aueTuny cnonyku dopmynu (D3) 3 BUKOPUCTaHHAM HEOpraHiYHMX OCHOB, TaKuX
gk Na2COs, K2COsz, Cs2CO3 TOLLO, Y NOMASAPHUX NPOTOHHUX PO3YMHHMKAX, TaKMX SIK METaHOr, eTaHon TOoLlo, 3a
npuagaTHoi TemnepaTtypu, 3abesnevyBarno oaepxaHHsi crnonyku chopmynu (D4).

Cnonyka copmynu (D4) moxe Oyt [OOATKOBO arkinoBaHa LUMSXOM BUKOPWUCTaHHA asnkinranoreHigis ta
ocHoB, Takux gk NaH, Na2COsz, K2COs3, Cs2COs3 TOLLO, Y NOMSPHUX anpOTOHHUX PO3YMHHUKaX, Takux sk THF, DMF
Ta DMSO Touuo, 3a Temnepatypu 20 °C — 60 °C, Lo 3yMOBOE ogepkaHHA cnonyku opmynu (D5).

Cnonyka dopmynum (D5) moxe 6yTn nepeTBopeHa Ha BignoBigHy aHiniHoBYy noxigHy, cnonyky dopmynu (D6),
3a [OMOMOrol CEeNnekTMBHOMO BiAHOBMEHHS HITPOrpynu LUMSXOM BUKOPUCTaHHS PI3HWX BiAHOBHUKIB. bBe3
OOMeXeHHs1 Taki BigHOBHMKM nepenbadaloTb rigporeHisauito 3a AOMOMOrol nanagilo Ha Byrinni, npouenypuv
BiIHOBIEHHS1 3a JOMOMOIOK MeTasly, Takoro K 3anis3o, ornoBo abo xnopug orioBa TOWO. Take BiOHOBIEHHS
cnonyku dopmynu (D6) MoxxHa NpoBoaUTM B 0AHOMY abo BinbLue pO3YMHHUKAX, TakMX K METaHos, eTaHO TOLWO;
Y KACINOTHUX YMOBaX, siki nepeabayatloTb Xopua aMOHito, OLTOBY KUCMOTY, XIIOPUCTOBOAHEBY KUCMOTY Ta MOAIOHI
X cyMiLLi.

3abe3neyyBanu 3pjiicHEHHA peakuii cnonykn dopmynu (D6) 3 anKinHITPUIoOM y NPUCYTHOCTI KUCMOTHUX
peareHTiB, TakMX $K MeTaHCynbgOHOBa KWCMOTa, CipyaHa KWCrnoTa, XIOpUCTOBOAHEBA KWCHoTa TOwWo, 3
ofepxaHHAM cnonyku coopmynu (D7).

Cnonyky copmynu (D7) Beogunu B peakuijto 3 POCls abo POBr3 HeoG0OB'SA3KOBO B PO3YMHHMKAX, TaKMX K
TOMYOr, KCWUIoM ToLwo abo ix CyMiLli, HeOBOB'A3KOBO 3 BUKOPUCTAHHSIM OpPraHiyHOi OCHOBW, Takoi SK TPUETUNaMiH,
giisonponineTnnamin ToLLo, 3 ogepxaHHAM cronyku doopmyrnu (D8).

Crnonyky copmynum (D8) BBogMnm B peakuito 3i cnonykoto chopmynm (A5) y npucytHocti DIPEA, TEA, DBU
TOLLO ab0 3 BUKOPUCTAHHSIM peareHTiB onsa peakuii cnonyyveHHs, Takmx sk DCC, EDC, BOP, pyBOP, HBTU Touo;
HeOoDOOB'A3KOBO B YMCTOMY BUIMSAI, ab0 B eTepHMX PO3dMHHMKaX, Takmx sik THF, 1,4-giokcaH ToLo, abo nonsipHUX
anpOTOHHMX PO34MHHMKaX, Takmx sk DMF, DMA, DMSO Ta iH., 32 TeMnepaTtypu, sika 3HaxoauTbCs B AianasoHi Bif
20 po 130 °C, 3 ogepxxaHHaM cnonyku cdoopmynu (1).

Cnonykn chopmynun () ogepxyBanm LUMASXOM HACTYMHUX MOCMIAOBHUX MEPETBOPEHb, SK 300paKeHOo Ta
onmcaHo Ha cxeMi E y jaHoMy OKYMEHTI HVbKYe.
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Crnonyky dopmynu (E1) MOXHa CUHTE3yBaTW 3rigHO 3 MPOTOKONOM peakuiii, onvcaHum y W0200879759.
Cnonyky copmynun (E2) MoXHa CUHTE3yBaTW LUMAXOM 3[JINCHEHHS MPUAATHOI peakLii 3aMilLleHHs1 apOMaTUYHOTO
ranoreHy BignoBiAHWMM arKiflaMiHOM i3 BUKOPUCTaHHAM npuaaTtHuxX ocHoB, Takux sik TEA, NaH, Na:COs, K2COsg,
Cs2C03 TOLWO, Y NONSAPHMX anpoTOHHMX PO34MHHUKAX, Takux sk THF, DMF, DMSO Touwo, 3a Temneparypu 20 °C —
120 °C.

Crionyky dpopmynu (E2) moxHa nepeTBopuUTK Ha BignoBiaHWA LuknidHuiA amig dopmynu (E3) 3a gonomororo
CENeKTVBHOIroO BiAHOBMEHHSA HITPOTPYMNM LUMASIXOM BWKOPWUCTaHHS Pi3HWX BIigHOBHMKIB. Be3 obMexeHHs Taki
BiOHOBHMKM nepenbayaloTb rigporeHisauito 3a OOMOMOroW Nanagild Ha Byrinni, npouenypy BiOHOBMEHHS 3a
OO0MOMOrOH0 MeTarny, Takoro sk 3ani3o, 0n1oBo abo xropug onosa Towo. Take BigHOBNEHHS cnonyku dhopmynu (E2)
MOXHa NPOoBOAWTY B ogHOMY abo BinbLue po3yMHHUKAX, CNNPTI, TAKOMY SK METaHOM, €TaHOI TOLWO; Y KUCNOTHUX
yMOBax, SKi nepeadayaroTb XNopua, amOoHilo, OLTOBY KWUCIIOTY, XIIOPUCTOBOOHEBY KWUCIOTY Ta NOAIGHI IX CymiLli.
Cnonyka copmynu (E3) moxe 6yt [oOaTkoBO arkinoBaHa LUMSXOM BUMKOPWUCTaHHS OCHOB, Takmx sk NaH,
Na2COs, K2CO3, Cs2COs3 TOLLO, Y NOMSAPHUX anpoTOHHMX PO3YMHHMKaX, Taknx sk THF, DMF ta DMSO ToLuo, 3a
Temnepatypu 20 °C — 60 °C, wo 3yMoBmnoe ofepxaHHsa cnonykn dpopmynu (E4). Cnonyky cdopmynu (E5) moxHa
CUHTE3yBaTW LUMSAXOM Tigponisy ectepy, kM sBnsie coboto cronyky dopmynu (E4), 3 BUKOPUCTAHHSIM OCHOB,
Takux gk NaOH, LiOH ta KOH Towo. Cnonyka copmynu (E5) nig 4ac peakuii cnonyyeHHs 3 pisHUMmn amiguHamu,
TakUMM 9K aueTamiguH, hopmMamMimH ToLWo, Yy NONAPHUX anPOTOHHUX PO3YMHHMKAX, Takmx sk DMF, DMSO Touo,
3a Temnepatypu 80 °C — 100 °C 3ymoBntoe ogepxaHHs cnonyku copmynu (E6). Cnonyka dopmynu (E6) moxe
OyTn nepeTBOpeHa Ha BignoBigHy crnonyky dopmynu (E7) Wsxom 3AiMCHEHHS ranoreHyBaHHS 3 BUKOPUCTaHHAM
peareHTiB, Takunx sik POCls, POBrs, SOCI2 ToLuo.

Cronyka copmynn (E7) nigoaetbcst  peakuii  HyKNeoqinbHOro 3aMilleHHst 3 PisHUMU  XipanbHUMM
GeHavnamiHamn (A5), WO 3yMOBMIOE ofepxaHHs crnonykn dopmynm (l), i3 BUKOPUCTAHHAM anpPOTOHHUX
PO34YMHHUKIB, Takux sk giokcaH, THF Towo, 3a temnepatypu 0 °C — 130 °C Ta oCcHOB, Takux ik 6e3 OOMEXEHHS
DIPEA, TEA Ta iH.

Cnonykn copmynu (l) ogepkyBanu LUASAXOM HACTYMHUX MOCIOOBHUX MEPETBOPEHb, sk 300pakeHo Ta
OonucaHo Ha cxeMi F y faHoOMy JOKYMEHTI HUXKYe.
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Crnonyky cdopmynu (F2) mMoxHa CUHTE3yBaTW 3rigHO 3 HACTYMHMM NPOTOKOSIOM peakuji, yKa3aHuM B
EP2243779 (R® = RY = CHs) Ta W02015164480 (R° Ta RY pasom yTBOpIOIOTbL KinbLe). Cnonyky dopmynu (F2)
NnepeTBOPIOBaNM Ha BiANOBIAHWIA LMKMiIYHWMIA amig doopmynu (F3) LNSXOM CENEKTUBHOTO BiQHOBIEHHS HITPOrpynu 3
BMKOPWUCTAHHSAM pPi3HMX BiOHOBHWKIB. Be3 oOMeXeHHst Taki BiOHOBHWMKM MepenbadaloTb rigporeHisauiio 3a
AOMOMOrOK0 Managjiio Ha BYrinmi, Npoueaypy BiOHOBMEHHS 3a AOMOMOrOK MeTarny, Takoro sk 3aniso, orioBo abo
xropug ornosa Towo. Take BigHOBMNeHHA crnonyku chopmynu (F2) moxHa nposBoautn B ogHoMy abo Ginblue
PO3YMHHUKAX, TAKMX SIK METaHOr, €TaHOM TOLLO; Y KUCIIOTHUX YMOBaX, Ak nepeadavaroTb Xnopua aMmoHito, OLTOBY
KUCMOTY, XNOPWUCTOBOAHEBY KUCMOTY Ta MnogibHi ix cymiwi. HitpyBaHHa crnonyku dpopmynu (F3) 3a gonomoroto
HITPYBanbHWX peareHTiB, Taknx gk 6e3 obMexeHHs AMMyda a3oTHa KWUCRoTa, HITpaT Kanito TOLWO, y KWCroTax,
Takux sk 6e3 obmexeHHs xnopug onosa(lV), cipyaHa kucnoTa, TpudTopoLTOBa KMCOTa, OLTOBa KUCHOTa TOLLO,
aHrigpuaax, TakMx sIK OLUTOBWI aHrigpug, TpudpTopouToBMiA aHrigpug Towo abo ix cymiw(cymiwi), 3abesnedvye
opepxaHHa cnonyku coopmynu (F4).

Cnonyky coopmynm (F4) moxxHa 06pobnsTtu 3a gonomoroto SOCIz, POCIs, POBr3 Ta iH. 3 BukopuctaHHsim DMF
i3 ofepXaHHAM NPOMDKHOI Cnomnyku (peakuisi ranoreHyBaHHA MNPOMDKHOI CrOnyku), dka nNigaaeTbes peakuil
HyKNeodinbHOro 3amMillleHHa 3 NpuaaTHUMK amiHaMu, Lo 3YMOBIIOE ofepXaHHs crnonyku dopmynu (F5), i3
BMKOPUCTaHHSIM OpraHiYHUX OCHOBHWX peareHTiB, Takux sk 6e3 obmexeHHs DIPEA, TEA Towo, y nonspHomy
anpoTOHHOMY PO34YMHHKIKY, TakoMy Sk diokcaH, THF Towo, 3a npugaTHOT TemnepaTtypw.

Cnonyka copmynu (F5) moxe 6yt nepeTBopeHa Ha BignoBigHy aHiniHoBY noxigHy, cnonyky dopmynu (F6),
3a [OMOMOrol0 CEeNnekTMBHOrO BiAHOBMEHHS HITPOrpynu LUMAXOM BUKOPWUCTAHHA PIi3HWX BiOHOBHUWKIB. bes
OBbMexXeHHs Taki BiOHOBHWMKM nepeabayaloTb rigporeHisaliio 3a OOMOMOrol nanagilo Ha Byrinmi, npouegypwu
BiIHOBMEHHS 3a OOMOMOroK MeTasny, Takoro fK 3anis3o, ornoBo abo xnopug onosa TOWO. Take BiAHOBMEHHS
cnonyku cdoopmynu (F5) MoxkHa npoBoauTH B OQHOMY abo Oinblue po3yMHHKUKAX, TaKMX SIK METAHOS, ETAHOS TOLLO;
Yy KUCMOTHUX YMOBaXx, siki MepegdavaloTb XJIOpUA aMoHio, OLTOBY KWUCIOTY, XJIOPUCTOBOOHEBY KUCMOTY Ta iX
cymiwi. Cnonyka dopmynu (F6) nigoaetbcst o6pobLi BiaNoBIiOHUMK HITPUITBHUMKU PO3YUHHMKAMK, TakumMn sk 6e3
OOMEXEHHS aLLETOHITPWI, i3 BUKOPUCTAHHAM KUCHOT, Takux sk 6e3 obmexxeHHs MeTaHcynbgoHoBa kucrnota, HCI
Towo, npn 25 °C — 120 °C 3 ogepxaHHsaM crnonyku cdopmynu (F7), aka moxe OyTn nepeTBopeHa Ha MPOMDKHY
cnonyky (F8) wnsixom, Hanpuknag, BBeAeHHs Tpucraty abo ranoreHyBaHHs TOLLO CTOCOBHO BifMNOBIAHOI CMOMyKM
dopmynm (F7). Cnonyka copmynm (F8) migoaetsca peakuii HyKneodirnbHOro 3amilleHHs 3 PisHUMU XipanbHUMK
6eHavnamMiHamu (A5) 3 BUKOPMCTaHHSAM anpOTOHHUX PO3YUHHMKIB, TakuX siK giokcaH, THF Towo, 3a Temnepatypm 0
°C — 130 °C Ta ocHoB, Takux sik 6e3 oomexeHHs1 DIPEA, TEA Towo, Lo 3yMOBMOE OAEPXKaHHS KiIHLEBOI CMOMYKN
dopmynm (1).

Cronykm copmynu (l) ogepkyBanu LUASIXOM HACTYMHUX MOCMIQOBHUX MEpeTBOpeHb, siK 300paeHo Ta
onucaHo Ha cxemi G y JaHOMY JOKYMEHTI HUXKYe.
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3abesnevyBanu 3gincHeHHs peakuii cnonykn dopmynu (G1) 3 signosigHnm kapbamatoMm y MpPUCYTHOCTI
KaTanisaropa, Takoro AK Tpuc(anbeHannigeHavueToH)aunanagin(0), auerat nanagio(l),
Bic(anbeHannigeHaueToH)2Pd(0), pau-2,2'-6ic(audpeHindocdiHo)-1,1'-6iHacTun, 2,5-Bic(Tpun-TperT-
ByTundocdiH)nanagin(0) Towo; y npucyTHOCTI niraHAais, Takmx gk RuPhos, Xanthphos, Davephos, BINAP ToLuo; 3
BMKOPUCTaHHSIM MPUOATHOI OCHOBW, Takoi SIK kapboHaT HaTpito, kapboHaT uesito, TpeT-byTokeua, HaTpito, TpeT-
6ytokeug kanito, DIPEA, Tpudocdar kanito Ta iH.; B NpuaaTHOMy pO34uMHHKKY, BubpaHomMy 3 THF, 1,4-giokcany,
anmeTtokecneTany, DMF, DMA, Tonyony TOLLO, 3 oaepXaHHsM crnonyku doopmynu (G2).

Livknisauia cnonykn copmynu (G2) 3abesnevyBana ogepxaHHs crnionyku dopmynu (G3) y npucyTHOCTI
NpUOATHOI OCHOBM, NMEPEBAKHO HEOPraHiYHNX OCHOB, TakMX K KapOoHaTU MNyxHWUX MeTanie, Hanpuknag Na2COs,
K2COs, Cs2C03, NaO'Bu, docdaT kanito abo ix cymiw. Taki peakLuii MOXXHa NpoBOAUTY B PO3YMHHMKAX, TAKUX SIK,
Hanpwvknag, etepu, Taki sk THF, giokcaH ToLlo; ByrneBogHi, Hanpuknag tonyon; amigu, Taki ak DMF, DMA a6o ix
CYMiLLli.

HitpyBaHHA cnonyku dopmynm (G3) 3a OOMOMOrOH HIiTPyBanbHUX peareHTiB, Takmx Sk 6e3 obMexeHHs
OVMy4Ya a30THa KMCIoTa, HITpaT Kanito TOLWo, Y KUCMOoTax, Taknx sik 6e3 obmexeHHsa xnopug onosa(lV), cipuana
KMCMoTa, TpudTOpOUTOBa KWUCMOTa, OUTOBa KWUCMOTa TOLWO, aHrigpuaax, Takux $SK OuTOBWUMA  aHrigpua,
TpUTOPOLTOBMI aHrigpua ToLo abo ix cymiw(cymilli), 3abe3nevye ogepxaHHs cnonyku dopmynm (G4).

Crionyky coopmynu (G4) ankinysanu 3 ogepxaHHsm crnonyku doopmynu (G5). Lle nepeTBopeHHst npoBoaunu B
MPUCYTHOCTI TigpuaiB NyXHUX MeTarniB, Takvx SIK riapug HaTpito TOLOo; abo OCHOB, TakMX SIK kapboHaT Kanito ToLo;
Ta ankinyesanbHWX peareHTiB, ankinranoreHifis, Hanpuknag metTunvoauay TOLLO; B MPUCYTHOCTI PO3YMHHUKIB,
Takux sk THF, DMF a6o ix cymil(cymitui).

Cronyky copmynu (G6) opepxysanu 3i cnonykv copmynu (G5) WnaxoMm BUKOPUCTaHHSA npolenyp
BiJHOBMEHHS 3a AOMOMOrOH0 MeTariB i3 BUKOPUCTaHHSAM 3anisa, onoBa abo xropugy orioBa TOLWO B PO3YMHHUKAX,
BMbpaHux i3 THF, 1,4-giokcany, meTaHony, eTaHorny Towwo abo iX Cymillen, Y KUCIOTHNX YMOBAX i3 BUKOPUCTAHHSIM
XIOopyay aMOHit0, OLITOBOI KMCIOTU, XITOPUCTOBOAHEBOI KMCIOTU TOLLO abo ix cymiwi(cymiwen). Lle nepeTBOpeHHst
TAKOXX MOXHa MPOBOAUTU LUMISIXOM 34IMCHEHHS KaTaniTMyHOI rigporeHisadii 3 BukopuctaHHaMm Pd/C Tta iH. y
PO3YMHHUKAX, eTuUnaLeTari, MeTaHosi abo ix cymili(cymiax).

Cronyky copmynu (G6) BBOOMNM B peakuilo 3 ankinHiTpunamy B MNPUCYTHOCTI peareHTy, Takoro sk
MeTaHCynb(OHOBa KWCIOTa, CipyaHa KWUCMoTa, XMOPUCTOBOAHEBA KMCIOTa TOLWIO, 3 OOEPXaHHSAM CMOITyKu
dopmynm (G7).

Cronyky copmynu (G7) Beogvnu B peakuito 3 POClz abo POBrs Heo60B’13kOBO B PO3YMHHMKAX, TakUX SK
TONyon, KCunon ToLo abo iX cyMilli, HEOBOB’I3KOBO 3 BUKOPUCTaAHHAM OpraHiYHOi OCHOBW, TaKOl SK TPUETUNAMIH,
JiisonponineTnnamin ToLLo, 3 ogepxaHHAM cnonyku coopmynu (G8).



Cronyky dopmynu (G8) BBOAMIM B peakLito 3i cnonykoto dhopmynu (A5) y npucytHocTi TpuetunamiHy, N,N-
eTvngiisonponinaminy, nipnamMHy, DBU Towo B po3unHHuKax, Takux gk THF, 1,4-giokcan, Tonyon, DCM, DMSO
abo ix cymilw(cymiwli), 3 ogepxxaHHsaM crnonyku cpopmynu (1).

Crnonykn copmynu (I) ogepKyBanu LUASXOM HACTYMHUX MOCMOOBHUX MEPEeTBOpPEHb, siK 300pakeHo Ta
onmcaHo Ha cxeMi H y AaHOMy OOKYMEHTI HuKYe.
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Cronyky dopmynu (H1) MoxHa cuHTe3yBaTW LUMASXOM 3[INCHEHHS MPOTOKOMNY peakuin, ykasaHoro Yy
(W0O243823). Crionyky chopmynm (H2) moxkHa cuHTedyBatu 3i cnomnyku dopmynu (H1) Wnsxom BMKOPUCTaHHS
OKMCnoBaneHOro 3acoby, Takoro sk MnOz, H202, AgNO3z, DDQ Ta iH.

Cronyka dpopmynu (H2) nigoaetbest peakuii ankinyBaHHsi 3 BUKOPUCTaAHHAM arkinrasnoreHigiB y npucyTHOCTI
OCHOB, Takux sk K2COsz, Na2COs, Cs2CO3 TOLLO; ¥ NONAPHUX anpOTOHHMX PO3YMHHKKaX, Taknx sk DMF, DMSO T1a
iH.; 3a Temnepatypu 20 °C — 60 °C 3 ogepxaHHsM cnonyku coopmynm (H3).

AnbTepHaTMBHWUI WINAX CUHTE3Y cronyku cpopmynu (H3) sBnse coboto nepeTBOPEHHS NMPOMIKHOI CMOMyK/
dopmynu (H2) 3a gonomoroto peakuii MiuyHoOy 3 BignoBigHMM CMMPTOM i3 BMKOPUCTaHHSIM PIi3HWX peareHTiB,
Takux sik 6e3 obmexxeHHss DEAD, DIAD Towlo. Taki peakuii MOXXHa NpoBOAUTA B anpPOTOHHMX PO34YMHHMKAX, TaKUX
AK, Hanpuknag, etepu, Taki sk THF, pgiokcaH ToWwo; BYrneBOAHI, Hanpuknag Tonyon abo Moro cymiuwi, 3a
Temnepatypu 25 °C — 90 °C.

Cronyky dopmynu (H4) MoxHa cuHTe3yBaTh LUMAXOM rigponidy ectepy copmynu (H3) i3 BUKOpUCTaHHAM
ocHog, Takux sik NaOH, LiOH, KOH ToL0; y TONSpHMX NPOTOHHMX PO3YMHHUKAX, TakUX SIK METaHOI, eTaHOoM TOLLO.

Cronyka dpopmynu (H4) nig yac BBeQeHHS B peakLito 3 aueTamiguHom, hopmMamMigMHOM TOLLIO B MONSPHUX
anpoOTOHHMX PO34YMHHUKAX, Takux sk DMF, DMSO Ta iH., 3a TemnepaTtypu, WO sBnsie coOOH MiaBULLEHI
TemnepaTypu, 3abesnedvyBana oaepkaHHs crnonyku dopmynm (H5).

Crnonyky copmynu (H7) Beogunu B peakuijto 3 POCls abo POBrs Heo60B'SAI3KOBO B PO3YMHHMKAX, TAKUX AK
TONyor, KCUMos ToLwo abo iX cyMilli, HEOOOB’sI3KOBO 3 BUKOPUCTaHHAM OpraHiYHOi OCHOBW, TaKOi SIK TPUETUNAMIH,
JiisonponineTnnamid ToLLo, 3 ogepXXaHHAM crionyku gopmynu (H6).



Cronyky dopmynu (H6) BBogunu B peakuito 3i cnonykoto dopmynum (A5) y npucyTHocTi Tpuetunamidy, N,N-
eTvngiisonponinaminy, nipnamMHy, DBU Towo B po3unHHuKax, Takux gk THF, 1,4-giokcan, Tonyon, DCM, DMSO
abo ix cymilw(cymiwli), 3 ogepxaHHsaM crnionyku coopmynu (1).

Cnonykn chopmynun () ogepKyBanu LUMASIXOM HACTYMHMX MOCMIQOBHUX MEPETBOPEHb, K 300paKeHO Ta
OnmMcaHo Ha cxeMi | y JaHOMy JOKYMEHTI HUbKYe.
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Crnonyky dopmynu (12) opgepxyBanu wnsaxoMm obpodku cnonyku dopmynum (1) okvcnioBanbHMM 3acobom,
nepMaHraHaTtoMm Kanito, AUXpOMaToOM Kanito, AUXPOMaTOM HaTpilo, B MPWCYTHOCTI KWUCIOT, Takux sk cipvaHa
KMCMoTa, OLTOBa KMCIoTa TOLLO, Y CyMilli TpeT-OyTaHony Ta BOAW Y CMiBBIQHOLLEHHI 1:1 K PO3UYMHHUKY.

Crnonyky dpopmynu (I12) nigaaBanu peakuii ectepudikauii B CNMPTOBUX PO3YMHHMKAX, TakMX SIK MeTaHon
eTaHon Ta iH., Yy NPUCYTHOCTI XropyBarbHMX 3acobiB, TakuX SK TIOHINXNopwua, okcaninxmopug Ta iH., abo B
MPUCYTHOCTI KUCMOTHUX peareHTiB, Takux §K cipyaHa Ta MeTaHCynb@gOoHOBa KUCMOTa, 3 OAepXaHHsAM Chomyku
dopmynm (13).

Crnonyky cdopmynu (13) niggasanu peakuii cnonydeHHs 3 yTBOpeHHsMm 3B'a3ky C-N, Hanpuknag peakuii
ByxBanbga, 3 1-METUNCEYOBMHOIO 3 opepKaHHAM cnomnyku dopmynu  (14). LA peakuisa moxe Oytu
onocepeakoBaHa NpuaaTHUM KatanisaTopoMm, TakuMm siK, Hanpuknag, Pd(PPhs)2Clz, Pd2dbas, Pd(PPhs)s, Pd(OAC):
abo ix cymili; npuaatHum niraHgom, Takum sik Xantphos, BINAP, Ru-Phos, XPhos abo ix cymiLui; y npucyTHocTi
NpYOAaTHOI OCHOBM, NEpPeBaXKHO HEOpPraHiYHMX OCHOB, TakUX SIK KapOGoHaTW NyxHWX meTanis, Hanpuknag KoCOs,
Na2COz, Cs2C03, NaO'Bu, dhocdat Kkanito abo ix cymil. Taki peakuii MOXXHa NPOBOAUTU B PO3YMHHUKAX, TaKMX SiK,
Hanpuknag, eTepw, Taki sk THF, giokcaH ToLLO; ByrneBoaHi, Hanpuknag Tonyor; amigun, Taki sk DMF, DMA a6o ix
CYMiLLli.

HitpyBaHHs cnonykn cbopmyrnum (14) 3a SONOMOrOH0 HITPYBarbHUX peareHTiB, Takmx K 6e3 obMexeHHs aumyya
a30THa KUCNOTa, HITpaT Kanito TOLWo, y KNCMoTax, Takmx sik 6e3 obmexeHHst xnopug onoea(lV), cipyaHa kucnoTa,
TpucpTopoLTOBa KUCIOTA, OLTOBa KUCMOTa TOLLO, aHrigpuaax, TakMx 9K OLUTOBMIW aHrigpua, TpudiTopoLToBUiA
aHrigpmg Towo abo ix cymiw(cymili), 3abesnevye ogepkaHHsi crionyku cdoopmynu (15).

Crnonyky chopmynu (15) ankinysanu 3 ogepxaHHsam crnonyku copmynm (16). Lie nepeTBopeHHs npoBoamnu B
MPUCYTHOCTI TigpuaiB Ny>HUX MeTarniB, Takvx K rigpua HaTpito ToLwo; abo OCHOB, TakMX sk kapboHaT Kanito ToLo;
Ta ankinyesanbHWX peareHTiB, ankinranoreHifis, Hanpuknag metTunvoauay TOLLO; B MPUCYTHOCTI PO3YMHHWUKIB,
Takux 9k THF, DMF a6o ix cymitu(cymitwi).

Cronyky chopmynu (I7) ogepxxysanu 3i crionyku coopmynu (16) LWnsxom BUKOPUCTaHHSA NpoLeayp BigHOBMEHHS
3a JOMOMOro MeTarliB i3 BUKOPUCTaHHSM 3anisa, onosa abo xnopuay ofioBa TOLWO B PO3YMHHMKAX, BUOpaHUX i3
THF, 1,4-giokcaHy, MeTaHomMy, eTaHoMy TOWO abo iX CyMilLeR, Yy KUCIIOTHUX YMOBaX i3 BUKOPUCTaHHAM Xropuay
aMOHIt0, OLITOBOI KMCIOTK, XIIOPUCTOBOAHEBOI KUCIOTU TOLWO abo ix cymili(cymiwent). Lie nepeTBOpeHHsT Takox
MOXXHa MPOBOAUTU LLSISIXOM 3[IMCHEHHST KaTaniTUYHOI rigporeHisauii 3 BukopuctaHHam Pd/C Ta iH. y po34MHHUKAX,
eTunaueTarti, MeTaHoni abo ix cymilli(cymiluax).

Cronyky copmyru (I7) BBOAMIM B peakuitd 3 aueTOHITPUIIOM Y MNPUCYTHOCTI peareHTy, Takoro sk
MeTaHCynbOHOBa KWCIOTa, CipyaHa KWCroTa, XIOPUCTOBOAHEBA KWCMNOTa TOLWO, 3 OOEPXaHHAM CrOITyKu

dopmynu (18).



Crnonyky dopmyrnu (I18) Beogunm B peakuijto 3 POClz abo POBrs HeoOOB'A3KOBO B PO3YMHHMKAX, TakMX K
TONyor, KCUMos ToLwo abo iX cyMilli, HEOOOB’sI3KOBO 3 BUKOPUCTaHHAM OpraHi4HOi OCHOBW, TaKOI SIK TPUETUNAMIH,
giizonponineTnnamin ToLo, 3 ogepXxaHHAM cnonyku doopmynu (19).

Cronyky dopmyrnu (19) BBoamMnun B peakuito 3i cnonykoto dopmynu (A5) y npucytHocTi Tpuetunaminy, N,N-
eTungiisonponinaminy, nipuavHy, DBU Towwo B po3unHHuKkax, Takux gk THF, 1,4-giokcaH, Tonyon, DCM, DMSO
abo ix cymiLu(cymiLui), 3 ogepxaHHsaM crionykm cdoopmynu (1).

Crnonykn copmynu (l) ogepkyBanu LUASXOM HACTYNHUX MOCHIAOBHUX MNEpPeTBOpeHb, SK 300paxeHo Ta
OnmMcaHo Ha cxeMi J y JaHOMY JOKYMEHTI HUXYe.
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Cronyky copmynu (J2) MoxHa cuHTesyBaTtu 3i cnonyku copmynu (J1) 3rigHO 3 HACTYMHUM MPOTOKOIIOM
peakuin, ykasaHum B ACS Medicinal Chemistry Letters, 2018, vol. 9, # 8, p. 827 - 831 (R = R°¢ = CHz). MNicns
TEPMIYHOI UMKNi3auii 3a nigBuLeHoi(niaBuLLeHnX) TemnepaTtypu(temnepartyp) cnonyky copmynu (J2) MoxHa
nigaaBaTy 3aMMUKaHHIO KinbUs 3 ogepkaHHAM cnonyku copmynu (J3). Taky peakuito MOXXHa MPOBOAUTU LLMISAXOM
BMKOPUCTaHHS K1CroT Jlbtoica, Takunx sk 6e3 obmexeHHs AICls, BF3 Towo, abo B ynctomy Burmsdi, abo Lnsgxom
BMKOPUCTaHHS PO34MHHMKIB, Takmx sk DCM, DCE, xnop6eH3orn, Tonyon, Keunmon Towo abo iX cymil(cymiLwi).
HiTpyBaHHA crionyku dhopmynm (J3) 3a JOMOMOroO HITPyBarbHUX peareHTiB, Takux sik 6e3 obmexeHHs gvmyda
a30THa KUCNOTa, HITpaT Kanito ToLWo, y KMCMoTax, Takmx sik 6e3 obmexeHHst xnopug onoea(lV), cipyaHa kucnoTa,
TPUATOPOLITOBA KMCIOTa, OLITOBA KWUCMOTa TOLLO, aHrigpuaax, Takmx SK OUTOBMIA aHrigpua, TpudTOpOLITOBUIA
aHrigpug Towo abo ix cymiw(cymiwi), 3abe3nedye ogepxkaHHst cnonyku cdoopmynu (J4). Cnonyka cpopmynu (J4)
Moxe OyTn 00OaTKOBO arnkinoBaHa LUSSIXOM BUKOPUCTaHHS OCHOB, Takux sik NaH, K2COs, Na2COs, Cs2COs ToLLO,
Yy MOMSAPHUX anpPOTOHHWUX PO34MHHUKaX, Takux gk THF, DMF, DMSO Towlo, 3a npugaTHOI TemnepaTtypu, Lo
3YMOBIIOE ofepkaHHA crnonyku chopmynu (J5). Cnonyky cdopmynu (J5) nepeTsoproBanu Ha BiANOBIOHY aHiniHOBY
noxigHy, sika sensie coboto crnonyky dopmynu (J6), 3a [ONOMOroH CENEKTUBHOTO BiAHOBIIEHHS HITPOrpynu
LUMSAXOM BMKOPUCTaHHA Pi3HUX BIOHOBHWKIB. Taki BiAHOBHMKM nepeabavaroTb rigporeHisauito 3a [4OMOMOro
nanagito Ha Byrinmi, npoueaypy BiJHOBIEHHS 3a AOMOMOIOK MeTary, Takoro Sk 3aniso, of1oBo abo xrnopuva ornosa
Towo. Take BiAHOBMEHHSA MOXHa MPOBOAWTM B OQHOMY abo Binblue po3vMHHMKAX, HanpuKknag etepax, Takmx K
THF, 1,4-giokcaH TOLWLO; CMUPTI, TAKOMY SIK METaHOJf1, €TaHON TOLO; Y KMUCIOTHUX YMOBaX, Lo nepenbavarTb
XINOPWA aMOHI0, OLTOBY KUCIOTY, XIOPUCTOBOZHEBY KMCIOTY Ta MOAiOHI ix cymiwi. Crnonyka copmynu (J6)
nigoaetscs 06poOUi  BIONOBIOHUMW  ANKINMHITPUNAMM 3 BUMKOPWUCTAHHSAM KWUCIOT, TakMx K 0e3 obmexeHHs
MeTaHcynboHoBa kucnota, HCl Towo, 3a npugaTHOi Temnepatypu 3 ofepxaHHaM cnonyku chopmynu (J7).
"anoreHyBaHHa cnonyku dopmynu (J7) 3abesnevye ogepxaHHa crnonyku dpopmynu (J8). Taky peakuito MOXHa
NPOBOAMUTU LUMAXOM BUKOPWUCTAHHA B YACTOMY BWUIMSAi ranioreHyBanbHUX peareHTiB, Taknx K 6e3 0BMexeHHs
POCIz, POBrs, SOCI2 Towo, 3a npuaaTtHoi Temnepatypu. Lo peakuilo Takox MOXHa NPOBOAUTU LLMSIXOM
BMKOPUCTaHHA KOMBiHaLLii ranoreHyBanbHUX peareHTiB Ta opraHiyHnx ocHo., Takux gk POCIs, POBr3, SOCI: ToLwo;
a TakoX opraHiyHMx ocHoB, Takux sk DIPEA, TEA, N,N-gumeTunaHiniH TOWo; i3 BUKOPUCTAHHAM PO3YMHHUKIB,



Takmx sk DCE, DCM, xnop6eH3on, Tonyon Towo abo ix cymiw(cymiwi) 3a npugartHoi Temnepatypu. Crionyky
dopmynm (I) mMoxHa ofepXKyBaTh LUMSIXOM BUMKOPUCTAHHS HYKIEOMINBbHOrO 3aMileHHs1 OeHsunamiHiB  (A5)
cnonykoto cpopmynu (J8). Taky peakuilo MOXHa NPOBOAUTM 3a MpuAATHOI TemnepaTypu B MPUCYTHOCTI OCHOB,
Takmx sk DIPEA, TEA Towo; y po3unHHMKax, Takmx sik THF, 1,4-giokcaH, DCE, ACN, DMSO Towo abo ix
CYMILLI(CYMiLLI).

Crnonykn copmynu (l) ogepkyBanu LUMSAXOM HACTYMHUX MOCMIOOBHUX MNEPEeTBOpPEeHb, SK 300paxeHo Ta
onmcaHo Ha cxemi K 'y JaHOMy JOKYMEHTI HYbKYe.
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Crnonyky copmynu (K1) niggaBanu peakuii ectepudikauii B CMPTOBUX PO3YMHHMKAX, TakMX SIK METaHOM
eTaHon Ta iH., Yy NPUCYTHOCTI XropyBarbHMX 3acobiB, TakuX SK TIOHINXNopwua, okcaninxmopug Ta iH., abo B
NMPUCYTHOCTI KUCMOTHUX peareHTiB, Takux §K cipyaHa Ta MeTaHCyrnb(oHOBa KUCMOTa, 3 OAEpPXaHHSAM CMomyku
dopmynm (K2).

Crionyky dopmynn (K3) MOXHa CUHTE3yBaTW LUMAXOM 34IMCHEHHS NPUAATHOrO 3aMILLEHHs1 ranoreHy
apoMaTWYHOI CronyKky BiAMOBIAHUM ankinamiHOM Y CrIMPTOBUX PO3YMHHUKAX, TaKUX SIK METAHOS, eTaHOM Ta iH.

Crionyky coopmynu (K3) BBOAUNM B peakLLito 3 OKCaninxnopuaom Yy NpuUCYTHOCTI OCHOB, TakuMX SK TPUETUNaMIH,
N,N-etungiizonponinamin, nipuanH, DBU ToLwo, y po34nHHMKax, Takux sik THF, 1,4-giokcaH, Tonyon, DCM a6o ix
cyMiL(cymiLLi), 3 ogepxaHHaM crionyku dopmynu (K4).

Crnonyky chopmynu (K4) niggaBanu umknisauii 3 BUKOPUCTAHHAM AMTIOHATHUX COMERn Yy MPUCYTHOCTI CyMiLli
PO34MHHUKIB, Takmx gk THF, 1,4-giokcaH, y CNMPTOBMX PO3YMHHMKAX, TakMX AK METaHOM, €TaHom, Ta y BOAi, iX
CymiLi(cymiwax) 3 ogepkaHHsm cronykm doopmynu (K5).

Crnonyky cdopmynu (K5) ankinysanu 3 ogepxxaHHam crnonyku doopmynu (K6). Lile nepeTBopeHHs npoBoaunu B
MPUCYTHOCTI MapuaiB My>KHUX MeTarniB, Takux K rigpua HaTpito TOLo; abo OCHOB, TakMX SK kKapboHaT kanito TOLLO;
Ta ankinysanbHWX peareHTiB, ankinranoreHifis, Hanpuknag metunoauay TOoWo; B MPUCYTHOCTI PO3YUHHUKIB,
Takux 9k THF, DMF a6o ix cymitu(cymitwi).

Cronyky dpopmynu (K6) nigaaBanu peakuii crionydyeHHa 3 yTBOpeHHsM 3B’asky C-N, Hanpuknag peakui
ByxBanbpga, i3 TpeT-OyTunkapbamatom 3 ogepxaHHsaMm cnonyku dopmynm (K7). Lis peakuis moxe Oytu
onocepeakoBaHa NpuaaTHUM KaTtanisaTopoMm, TakuMm siK, Hanpuknag, Pd(PPhs)2Clz, Pd2dbas, Pd(PPhs)s, Pd(OAC):
abo ix cymili; npuaatHum niraHgom, Takum sik Xantphos, BINAP, Ru-Phos, XPhos a6o ix cymiLui; y npucyTHocTi
NpMOaTHOI OCHOBM, NEpPeBaXKHO HEeOpraHiYHMX OCHOB, TakWX SIK KapboHaTu NyxHWX meTanis, Hanpuknag KoCOs,
Na2COs, Cs2C03, NaOtBu, docdpat kanito abo ix cymill. Taki peakuji MoXHa NPOBOANTM B PO3YMHHUKAX, TaKMX SiK,
Hanpwvknag, etepu, Taki sk THF, giokcaH ToLwo; BYrnmeBoaHi, Hanpuknazg Tonyor; amigu, Taki sk DMF, DMA a6o ix
CYMiLLli.

Cronyka chopmynu (K7) nigoaetbCa BUOANEHHIO 3aXUCHOI IPYNY 3 BUKOPUCTAHHSM KUCTIOT, TakUX SK OpraHivHi
KUCMOTK, Taki 9K TpMATOPOLTOBa KMCMOTa, METaHCYNb(OHOBA KMCMOTa TOLWO, MiHepasibHi KUCIOTW, Taki §K
XIOPVCTOBOAHEBA KWCMOTa, OLUTOBA KWCnoTa (BogHa abo B eTepHMX PO3YMHHMKAX), CipyaHa KucroTta TOoLo; 3
BUMKOPUCTAHHAM PO3YMHHUKIB, TaKMX K OUXNOpMETaH, auxnopertaH, THF, 1,4-giokcaH Towo, 3 ofdepXaHHsM
cnonyku coopmynm (K8).



Cronyky chopmynn (K8) BBOOMIM B peakujto 3 arnkifHiTpurnamm B MNPUCYTHOCTI peareHTy, Takoro $K
MeTaHCynb(OHOBa KWCIOTa, CipyaHa KWCMoTa, XMOPUCTOBOAHEBA KWCIOTa TOLWO, 3 OJEepXaHHAM CrOSTyKu
dopmynm (K9).

Crnonyky cpopmynu (K9) Beogunm B peakuito 3 POClz abo POBr3 Heo60B'S13KOBO B PO34YMHHMKAX, TakUX SIK
TONyon, KCunon ToLo abo iX cyMilli, HEOBOB’I3KOBO 3 BUKOPUCTAHHSAM OpraHidHOl OCHOBW, TaKOI SK TpUeTUIamiH,
giisonponineTnnamin ToLLo, 3 ogepxaHHaM cnonyku coopmynu (K10).

Cnonyky copmynu (K10) BBoaunu B peakuito 3i crnionykoto gropmynu (AS) y npucytHocTi TpuetunamiHy, N,N-
eTungiisonponinamidy, nipuamHy, DBU Towwo B po3unHHukax, Takux sk THF, 1,4-giokcaH, Tonyon, DCM, DMSO
abo ix cymiLu(cymiLui), 3 ogepxaHHsaM crionykm cdoopmynu (1).

Crnonykn copmynu (l) ogepkyBanu LUMSXOM HACTYMHUX MOCMIOOBHUX MNEPETBOpPEHb, SK 300paxeHo Ta
OnNMcaHo Ha cxeMi L y JaHOMY JOKYMEHTI HUXKYe.
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R? Ta R3 = rpyna, W0 cKrnagaeTbcs 3 BOAHIO, ranorey, uiaHo, 3aMileHoro abo HesamilleHoro ankiny ta
3amiweHoro abo He3aMileHoro uuknoankiny

3abesnevyBanu 3aincHeHHs peakuii cnonyku dopmynum (L1) 3 N-rigpokcrauetamigom y NpUCyTHOCTI OCHOB,
Takux sk K2COz, Na2COs, Cs2COz TOLWO, Y NOMSPHUX anpOTOHHUX PO34MHHUKAX, Taknx gk DMF, DMSO ToLuo, 3a
Temnepatypn 20 °C — 80 °C, wo 3ymoBnoBano ogepxaHHsa cnonyku dopmynu (L2). HitpyBaHHs crnonyku
dopmynu (L2) 3a SONOMOrOI0 HITPyBaribHUX peareHTiB, Takvx sk 6e3 obMexeHHs AMmyya a3oTHa KUcnoTa, HiTpaTt
Kanito TOLLIO, Y K1CMOTax, Takux sik 6e3 oomexxeHHs xropug onosa(lV), cipyaHa kucnora, TpMdTopoLTOBa KUCOTA,
ouTOBa KUCMNOTa TOLWO, aHrigpugax, TakMx siK OUTOBWIA aHrigpug, TPpUdTOpOLTOBMI aHrigpuag Towo abdo ix
cymil(cymiwi), 3abesnedye opepxaHHa crnonyku copmynu (L3). Cnonyky dopmynu (L3) nepeTtsoptoBann Ha
BiAMOBIOHY aHINiHOBY MOXiOHY, fka siBNsie coboto crnonyky dopmynm (L4), 3a [ONOMOrol CenekTMBHOIO
BiJHOBMEHHSI HITPOrPynM LUMSIXOM BWKOPUCTAHHSI PIi3HMX BIiOHOBHWKIB. Be3 0OOMeEXeHHs Taki BigHOBHUKM
nepegbavaloTb rigporeHisauio 3a OOMOMOroK Managito Ha Byrinni, Npouefypy BiAHOBMEHHSA 3a LOMOMOrOH
MeTany, Takoro sk 3aniso, ornoBo abo xnopug onosa Towo. Take BigHOBMEHHsi cnonykn dopmynu (L3) moxHa
NpoBOANTU B OOHOMY abo Ginblue po3yMHHKKAX, Hanpuknag etepax, Takmx sik THF, 1,4-giokcaH ToLWwlo; cnnpTi,
TaKOMy SIK METaHOS, €TaHON TOLWLO; Y KUCNOTHUX YMOBaX, Aki nepedbavaloTb XNOpUa amOHito, OLTOBY KMCIOTY,
XIMOPUCTOBOAHEBY KUCMOTY Ta MoAibHi ix cymiwi. 3abe3nevyBanu 3aiicHeHHs peakuii cnonyku dopmynu (L4) 3
BiAMOBIOHMM auWnranoreHigoM y NPUCYTHOCTI OpraHiYHMX OCHOBHUX peareHTiB, Takux sk 6e3 obmexeHHst DIPEA,
TEA TOWWO, Y NONSPHMX anpOTOHHUX PO3YMHHUKaX, Takux sk DMF, DMSO Towo, 3a temnepatypu 20 °C — 80 °C,
LLIO 3YMOB/IHOBASO ofepaHHsi crionyku coopmynu (L5). Cnonyka dopmynm (L5) moxe 6yTv goaoaTkoBo ankinosaHa
LUMSAXOM BUKOPUCTaHHSA OCHOB, Takux gk K2COs, Na2COs, Cs2CO3 TOLLO, Y NOMASPHUX anpOTOHHUX PO3YMHHUKAX,
Takux sk DMF, DMSO ToLuo, 3a Temnepatypu 20 °C — 60 °C, Lo 3yMOBOe oaepXaHHs crionyku copmynu (L6).
Cnonyka copmynu (L6) nicna cnonydeHHs 3 pisHUMK amignHamm, TakuMun siK auetamignH, dopMamianH ToLlo, y
NONSAPHUX anpPOTOHHMX PO34MHHUKaX, Takux 9k DMF, DMSO Touo, 3a Temnepatypu 80 °C — 100 °C 3ymosntoe
opepxaHHa cnonyku coopmynu (L7).

Cronyky copmynm (L8) moxHa opepxyBatu 3i crionyku dopmynu (L7) WNsSxom 3OiIMCHEHHSA peakuii 3
doccopunranorerigamu, Takumm sik POClz abo POBrs, HEOGOB'A3KOBO B PO3YMHHMKAX, TAKUX SIK TOMYOIT, KCUION,
xrnopbeH3on Towwo abo iX Cymilli, HEOOOB'I3KOBO 3 BUKOPUCTAHHSM OpPraHiYHOI OCHOBW, Takol SIK TPMETUIIAMIH,
giizonponineTnnamid ToLLO, 3 OAePXXaHHAM crionyku doopmynm (L8).

Crnonyka dpopmynmn  (L8) nignaetbca peakuii  HyKNeominbHOro  3aMillleHHs 3 PisHMMM  XipalnbHUMM
GeH3unamiHamy (A5), WO 3yMOBMIOE OfepXaHHS KiHLEeBOI crnonyku cdopmynu (1), i3 3acTocyBaHHAM OpraHiyHuX
OCHOBHMX peareHTiB, Takmx gk 6e3 obmexeHHs DIPEA, TEA Towo, y NonspHUX anpoTOHHMX PO3YMHHUKAX, TaKMX
sk giokcaH, THF Towo, npn 0 °C — 130 °C.



Cronykn copmynm (l) ogepxyBanu LIMSIXOM HACTYMHMX MOCIAOBHMX MEPETBOPEHb, K 300paxeHo Ta
onucaHo Ha cxeMi M y JaHOMY JOKYMEHTI HKYe.

Cxema M
2 2
R o] R o R2 o R?
BigHoBneHHs AuunntoBaHHs OKWUCHEHHS! HO
—_— B — _—
X ° X o X o X o
3 3
R R R3 R
(M1) (M2) (M3) (M4)
Linknisauis
(R%),
(R,
R' = ankin
R2 = H, ankin
R3 = H, ankin NH, X Rz
R' = ankin (A5) oH R?

X, X' = ranoreH 2
- NZ [anoreHyBaHHs

- NZ
NT 4)\\
4)\ R N o NS
R N [¢]
NS RS
R

R (M6) (M5)
[0}

KapboHinbHa dyHKuioHanbHa rpyna B crnonyui copmynu (M1) nig 4Yac [oOaTKOBOro BiAHOBMEHHS 3
BUKOPMCTaHHAM Pi3HMX BiAHOBMIOBASIbHNX peareHTiB, Takux sk 6e3 obmexeHHs Tpuetuncunad, 6opaH-DMS,
6opan-THF, LiAIH4, y nonsipHMX anpoTOHHMX PO34MHHUKAX, Takux sk THF, giokcaH TOLLO, B KMCOTax, TakmMX sK
6e3 obmexeHHs1 TpMdTOpPOLITOBa KWUCMOTA, CipdaHa KMCIOTa, OUTOBa KWUCHoTa TOWo abo X cymil(cymilwi),
3abesne4vye oaepxaHHsi crnonyku cpopmynu (M2).

Crnonyky copmynu (M2) nipnasanu nepeTBOPeHHIO Ha cronyky dopmynu (M3) 3 BUKOPUCTaHHAM peakuii
aumnioBaHHa ®pigensa-KpadTca. Lie nepeTBOpeHHs NpoOBOANNM LUAAXOM 3A4INCHEHHSA peakuil cnonykm copmynu
(M2) 3 BignoOBIgHMM auMMAranoreHigoM y NMPUCYTHOCTI KUCMOT JIbloica, Takux siK Tpuxropug antoMiHito, xnopua
UMHKY, eTepaT TpudpTopuay Gopy TOLWO, Yy raroreHoBaHWX PO3YMHHUKAX, TakuX SiK OUXIOpMETaH, AMXIopeTaH
TOLLO

3abesneyyBanu 3givicHeHHs peakuii cnonyku dopmynm (M3) i3 cymiwwo 6pomy Ta BOOHUX riApOKCUAIB
meTanis, Takux sik NaOH, KOH ToLuo, abo ix cymillen, 3 ogepXaHHsaM cnonyku coopmynu (M4).

Cronyka copmynm (M4) nig yac peakuii CnonyyYeHHs 3 pisHUMW amiguHamu, TakMMKM K aueTamiguH,
chopMamiguH TOLLO, Y NOMSPHUX anpOTOHHUX PO34MHHUKaX, Takmx ak DMF, DMSO Touo, 3a Temnepatypm 80 °C —
100 °C 3ymoBrnitoe ofepxaHHs crionyku dopmynu (M5).

Crionyky dopmynu (M6) MoxHa ofepxysatu 3i crnonyku copmMynu (M5) wnsaxom 3AIMCHEHHS peakuil 3
docdopunranoreHigamu, Takumm gk POClz abo POBrs, He0G0B'I3KOBO B pO34YMHHUKAX, TaKMX SIK TOSYOr, KCUIon,
xrnop6eH3on Towo abo ix Cymilli, HEOBOB'A3KOBO 3 BUKOPWUCTAHHSAM OPraHiyHOi OCHOBW, TaKoi SIK TPUETUNamiH,
giisonponineTnnamin ToLLo, 3 ogepxaHHAM crionyku doopmynu (M6).

Crnonyka copmynm (M6) nigoaeTbca peakuii  HyKNMeoginbHOro  3aMmillleHHsT 3 PisHUMK  XipalnbHUMM
GeHavnamMiHamm (A5), WO 3yMOBIIOE OAepXKaHHs KiHLEBOI cnonyku dopmynu (1), i3 3acTocyBaHHSIM OpraHi4HmX
OCHOBHUX peareHTiB, Takux sk 6e3 obmexxeHHs DIPEA, TEA Towo, y NOnspHNX anpoTOHHNX PO3YMHHUKAX, TaKuX
sk giokcaH, THF Towo, npn 0 °C — 130 °C.

Crnonykn copmynu (I) ogepKyBanu LUASAXOM HACTYMHUX MOCOOBHUX MEPETBOPEHb, sk 300paxkeHo Ta
onucaHo Ha cxemi N y JaHOMy JOKYMEHTI HUXKYe.
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Cronyky dopmynu (N2) ogepkyBanm LLIAXOM OKUCHeHHS crnionyku doopmynu (N1). Lie nepeTBopeHHss MoXHa
NPOBOANTU 32 AOMOMOIOK OKUCIHOBAIIbHNX PEeareHTiB, TakMxX SK NepMaHraHaTt Kanito, AUXpomar Kanito, guxpomar
HaTPIto TOLLO; Y MPUCYTHOCTI KUCIOT, Takux sk H2SO4, ouToBa K1cnota ToLo.

Cronyky dpopmynu (N3) ogepxyBanm 3i cnonyku cpopmyrnm (N2) wnsxom 34iRCHEHHS peakuii ectepudikadii.
Lle nepeTBOpPEHHST MOXHa NPOBOAUTU LLINIAXOM 34INCHEHHS peakLii CinpTiB, TakUX 9K MEeTaHOI, eTaHoN TOLUO; Y
MPUCYTHOCTI MiHEparnbHUX KUCIOT, TakMX K CipyaHa KMCroTa, opraHidHUX KUCMOT, TakMX 9K MeTaHCynbhOoHOoBa
KMcroTa ToLLo, abo y NPUCYTHOCTI peareHTiB Y BUINsAi XNopuaiBX, TakMx 9K TIOHINXNopua, okcaninxnopua Ta iH.
Lle nepetBopeHHsa TakoxX Moxe OyTn npoBedeHO 3a gonomorok peakuil MinyHoby mik kucnotoro (N3) Ta
BiANOBIOHVMMM CMPTaMK Y MPUCYTHOCTI TpuapundociHiB Ta azokapbokeunaris, Takmx gk DEAD, DIAD Touuo.



Peakuis mix cnonykoto doopmynu (N3) Ta 3amiweHumun giankingmkapbokeunatamum (cnonykoto cpopmynu (N4))
y MPUCYTHOCTI OCHOBW 3abesnedyBana opepxaHHsa crnonyku dopmyrm (N5). Llen TMn nepeTBOpeHb MOXHa
npoBoautn abo 3a KiMHaTHOI TemnepaTtypu, abo 3a NiABWLLEHMX TeMNepPaTyp i3 BUKOPUCTAHHSAM OCHOB FTY>KHUX
meTanie, Taknx sk NaOH, KOH Ttoulo; kapboHaTiB, Takux sk kapOoHaT Kanito, kapboHaT uesilo Towo; abo
OpraHiYHMX OCHOB, TaKUX SIK TpMeTWUraMiH, diisonponineTunamMii Ta iH.; B aMigHMX po3dMHHMKax, Takux sk DMF,
DMA TOLLO; eTEPHMX PO3YMHHUKAX, TakuX sk 1,4-giokcaH, THF Ta iH.

Cronyka cpopmynu (N5) nigpaetsca BigHOBNOBanbHIA LUKNi3aLii 3 ogepxaHHaM crnonyku dopmynn (N6).
BigHoBNEeHHs HITpOrpynM npoBOAMNM 3 BMKOPUCTAHHAM pisHUX peareHTiB; 6e3 obMmexeHHs Taki BiAHOBHUKM
nepenbavaloTb rigporeHisadito 3a JOMOMOro nNanagilo Ha Byrinmi, npoueaypu BiAHOBIEHHA 3a OOMOMOIOH
MeTany, Takoro Ak 3amnizo, onoBo abo xnopua onosa TOWO. Taki peakuii npoBoadATb B ogHOMYy abo Ginblue
PO34YMHHUKAX, HaNpuKnag etepax, Takux sk THF, 1,4-giokcaH Towo; CnupTi, TakOMy SIK METaHOS, €TaHOos TOLLO; Y
KMCIMOTHUX YMOBaX, Lo nepeabadatoTb Xropva aMoHito, OLITOBY KMUCIOTY, XSTOPUCTOBOAHEBY KUCIIOTY Ta iX CyMiLLli.

Cnonyka cdopmynu (N6) nigaaetbes N-ankinyBaHHIO 3 BUKOPUCTAHHAM arlKinranoreHigiB Ta OCHOB, TaKMX SIK
K2COs, Na2COs, Cs2COs; opraHiyHMX OCHOB, Takux siK giizonponinetunamii, DBU, DABCO TOLLO; Y NOMsSpHUX
anpoOTOHHUX PO3YMHHUKaX, Takmx sk DMF, DMSO, aueToH TOWO, eTePHMX PO3YMHHMKaX, Takmx sk THF, 1,4-
OiOKCaH TOLLo, 3a KIMHaTHOI TemnepaTypu abo niaBULLEHNX TeMnepaTyp 3 oaepkaHHAM cnonyku dopmynm (N7).

3abesneyyBanu 3aincHeHHs peakuii cnonykm dopmynn (N7) i3 Tpet-6ytunkapbamatom y NpUCYTHOCTI
kaTanisatopa, Takoro AK Tpuc(anbeHaunigeHavueToH)annanagin(0), auerar nanagio(ll),
Bic(anbeHaunigeHaueToH):Pd(0), pauemiynnn  2,2'-6ic(gndpeHindocdiHo)-1,1'-6inacotun,  2,5-6ic(Tpr-TpeT-
ByTundocdiH)nanagin(0) Towo; y npucyTHOCTi niraHais, Takmx gk RuPhos, Xanthphos, Davephos, BINAP Too; i3
BMKOPUCTaHHSM MPMOATHOI OCHOBW, Takoi SIK kapboHaT HaTpito, kapboHaT uesito, TpeT-byTokema HaTpito, TpeT-
6yTokena kanito, DIPEA, Tpudocdat kanito Ta iH.; y npuaaTHOMY pPO34MHHKKY, BUOpaHomy 3 THF, 1,4-giokcaHy,
avmeTokenetaHy, DMF, DMA, Tonyony ToLLo, 3 oaepaHHAM crnionyku chopmyniu (N8).

Cnonyka cpopmynu (N8) nigaaeTeCsa BUOANEHHIO 3aXUCHOI YNy 3 BUKOPUCTaHHSAM KUCMOT, TaKUX SIK OpraHiyHi
KMCIOTK, Taki siK TpPUTOPOLTOBA KUCMOTa, METaHCYNb(OHOBa KUCMOTa TOLLO, MiHeparbHi KACMOTW, Taki SK
XIMOPUCTOBOAHEBA KMCIOTA, OLTOBa KUCMoTa (BogHa abo B €TepHMX PO3YMHHMKAX), CipyaHa KucroTa Towlo; 3
BMKOPUCTaHHSAM PO3YMHHUKIB, TakMx sIK OMXIIOpMETaH, auxnopetaH, THF, 1,4-giokcaH Towo, 3 oaep)XaHHAM
cnonyku coopmynm (N9).

3abesneyyBanu 3fjncHeHHs peakuii cnonykn dopmynu (N9) 3 ankinHITPUIOM y NPUCYTHOCTI KMCMAOTHUX
peareHTiB, TakMx $K MeTaHCyrb(pOHOBa KMCMOTa, CipyaHa KucrnoTta, XMOPUCTOBOAHEBA KUCMoTa TOLWO, 3
ogepxkaHHaMm cnonykn dopmynu  (N10). Take X NepeTBOPEHHA MOXHA MPOBOAUTU 3  BUKOPUCTaHHAM
TpvankinoproaueTaTy B NPUCYTHOCTI aLeTaTty amMOoHilo Y BiAMOBIAHNX MOMNSAPHMX MPOTOHHMX PO3YMHHUKAX, TakMX SK
eTaHor, MeTaHor1 Ta iH.

Ak anbTepHatuBa cnonyka dopmynu (N8) nmig yac BBeAeHHS B peakuito 3 ankinHiTpunoMm y MpUCYTHOCTI
KMCIOTHUX peareHTiB, TakuUX ik MeTaHCYrnb(OHOBA KMCIoTa, cipyaHa KUCnoTa, XSIopMCTOBOAHEBA KUCMOTa TOLLLO,
Moxe 3abesnevyBaTi 6e3nocepeaHe ogepxkaHHs cnomnyku doopmynu (N10).

Cnonyky dopmynu (N10) Takox MoxHa opepyBatu 6esnocepegHbo 3i cnomnyku cpopmynu (N8) wnsixom
30JNCHEHHA peakLuii ankinHITpuny B MPUCYTHOCTI KUCMOTHUX peareHTiB, Takux Sk MeTaHCynb(OHOBa KUCNOTa,
cipyaHa KucnoTa, XropuCTOBOAHEBA KUCMOTA Ta iH.

3abesneyvyBanu 3gjncHeHHs peakuii cnonyku dopmynu (N10) i3 doccpopunranoreHigamm, tTakumm sik POCls
abo POBrs, HeoDOB'A3KOBO B PO3YMHHUKAX, TaKUX SK TOMyon, kcunon, xnop6eHson Towo abo ix cymili,
HEeoDOB'A3KOBO 3 BUKOPUCTAHHAM OpPraHiyHOI OCHOBW, Takoi K TpueTunamiH, AdiisonponineTunamiH Towo, 3
ogepxaHHAM crnonyku dpopmyrv (N11).

3abesnevyBanu 3aiicHeHHsa peakuii cnonyku dopmynm (N11) 3i cnonykoto dopmynm (A5) y nNpuCyTHOCTI
npuaaTHOroO peareHTy AN peakuil CcrnonydyeHHs 3 ofepXaHHsam cronyku dopmynu (N12). Peakuito MoxHa
NMPOBOAMUTU B MPUCYTHOCTI OpraHiyHOi OCHOBW, Takoi siK gjisonponinetnnamid, Tpuetunamii, DBU Towo, abo 3
BMKOPUCTaHHAM peareHTiB Ans peakuii cnonyyeHHs, Takux sk DCC, EDC, BOP, pyBOP, HBTU ToLLo; B eTepHUx
po34MHHUKaX, Takux sk THF, 1,4-giokcaH ToLo, abo MONSpHMX anpOTOHHUX PO34YMHHMKAX, Taknx sik DMF, DMA,
DMSO Ta iH.

Cronyky copmynn (N12) nignaBanu nepeTBOPeHHIO Ha cnonyky copmynu () y npucyTHOCTI rigpokcuais
nyxHux metanis, Takmx gk NaOH, LiOH Ta iH., y pO34MHHMKaX, Tak1xX ik METaHor, eTaHor, abo 3 BUKOPUCTaHHAM
ranoreHigy TeTpabyTunamoHito B eTEPHMX PO3YMHHUKAX, Taknx sik THF, 1,4-agiokcaH Ta iH.

Crnonyka copmynu (N12) nigoaetscsa peakuii ekapOokcunoBaHHA 3 ogepkaHHam crnonyku dopmynm (N13).
Lle nepeTBOpeHHA MOXHa MPOBOAUTM 32 JOMOMOIOK KUCAOTHUX peareHTiB, Taknx K MiHeparbHi KUCMOTK, Taki K
cipyaHa KMCnoTa, OpraHidHi KUCroTu, Taki 9Kk TpudpTopoLToBa K1CnoTa Ta iH.; NoAibHe NepeTBOPEHHS Moxe ByTu
DOCArHyTe 3 BUKOPUCTaHHAM XJTOpUAY HaTpito, XIiopmay fiTito Ta iH. B PO3YMHHUKAX, TakMX K AMMETUNCynbgokena
TOLLO; 3a NiABULLEHNX TemnepaTyp.

Cnonyky dopmynu (N13) nipaasanu nepeTBOPEHHIO Ha cnonyky dopmynu (1) 3 BUKOPUCTaHHAM HITpaTy Liepito
aMOHIto, HITpaTy Tanito Ta iH. y NPUCYTHOCTI CMMPTOBUX PO3YMHHMKIB, TAKUX SIK METAHOIM, €TaHON Ta iH.

Motim cnonyka cpopmynu (N7) nigaaetbea peakuii JekapOOKCUNIOBaHHS 3 OfepXXaHHAM Cronyku chopmynm
(N14). Lle nepetBopeHHsa MoOxe OyTW OOCArHyTE 3 BMKOPUCTaHHAM XNopuay Hatpito, xnopuay niTito T1a iH. B
PO3YMHHUKAX, TaKUX SK AMMETUNCYNbdOKCMA TOLLO, 3a NiABULLEHWUX TeMnepaTyp. MoaibHe nepeTBOPEeHH MOXHa



NPOBOAMTU 32 JOMOMOIOK KUCMIOTHMX peareHTiB, TakuX SK MiHeparibHi KUCMOTW, TaKi SiK cipyaHa KMCnoTa, opraHiyHi
KUCMOTW, TaKi K TPMATOPOLTOBA KUCIOTa Ta iH.

Cnonyka cdopmynu (N14) nigoaetbesa peakuiji C-ankinyBaHHsi 3a OMOMOIOK arnkinranoreHigie y npucyTHOCTI
ocHoB, Takmx sk NaH, ankokcugm HaTtpito/kanito, KoCOs, NaxCOs, Cs2COs; OpraHiyHUX OCHOB, TaKuX $K
giisonponinetnnamid, DBU, DABCO ToLL0; Y NONSIPHMX anpoTOHHUX PO34MHHUKaX, Takmx sk DMF, DMSO, aueTtoH
TOLLO, €TEePHUX PO3YMHHUMKAX, Takmx sk THF, 1.4-giokcaH Towo, 3a KiMHaTHOI Temnepatypu abo niaBULLEHMX
TemnepaTyp 3 ogepxaHHsam crionyku oopmynu (N15).

Cnonyka dopmynn (N15) moxe 6ytn nepetBopeHa Ha crionyky dopmynu () 3a m'aTb cTagii LUMAXOM
BMKOPUCTaHHS NMPOTOKOIY, aHaroriYHoro ykasaHomy BuLle Ha cxemi N Ansi nepeTBopeHHs crnionyku dpopmynu (N7)
Ha cronyky dopmyrv (N12).

Crnonykn copmynu (I) ogepKyBanu LUASXOM HACTYMHUX MOCSOBHUX MEPEeTBOpPEHb, siK 300pakeHo Ta
onmcaHo Ha cxemi O y JaHOMy JOKYMEHTi HVDKYe.
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Cronyky copmynu (O1) nigaaBanu nepeTBOpeHHI0 Ha crnonyky dopmMynun (O2) 3 BUKOPUCTaAHHAM peakuii
auunoBaHHs ®pigena-Kpadtca. Lle nepeTBOpeHHs NpoBOaunM LUNSIXOM 3AIMCHEHHSA peakLii cnonykn dopmynm
(O1) 3 BignoBigHMM aumnranoreHigom y NpPUCYTHOCTI KMCAOT JIbloica, TakuxX K TPUXNOpWA antoMmiHito, xropua
UMHKY, eTepaT Tpudtopuay 60py TOLLO, Yy rarioreHOBaHUX PO3YMHHMKAX, TakMX SIK OUXINOPMETaH, OUXNopeTaH
TOLLO



3abesnedvyBanu 3gjilicHeHHs peakuii cnonykn dopmynu (O2) 3 nipuaMHom HeoBGOB'A3KOBO B PO3YMHHKMKAX,
Takux sk THF, Tonyon, kcunon towo abo ix cymilli, i3 HaCTynHOK OBPOOKOK BOAHUMM TigpoKCHaaMu MeTarnis,
Takumm sik NaOH, KOH ToLwuo abo ix cymilli, 3 ogepkaHHaM cnonyku doopmynu (O3).

KucnotHa noxigHa cnonyku dopmynu (O3) nigoaetbest peakuii ectepudpikadii 3 ogepkaHHAM BignoBigHoOT
cnonykn copmynu (O4) 3 BUKOPUCTAHHAM PO3YMHHKMKIB, TaKMX SIK METaHOM, eTaHoM, NponaHor, TpeT-6ytaHon, i3
BMKOPUCTAHHSM KUCIIOTHUX YMOB, Taknx K XIIOPMUCTOBOAHEBA KMCIOTA, CipYaHa K1CnoTa, TiOHInxnopma, Towwo abo
X CyMmiLL(CyMmiLLi).

Cnonyka copmynu (O4) nipaasanu peakLii cnonyyeHHs 3 ankinranoreHigom/-guranoreHigamm / 3amiteHnm(mn)
ankinranoreHigom/-guranoreHigamv Ao BignosigHoi dopmynn  (O5) 3 BMKOPUCTAHHAM OCHOB, TakuUX $K
giisonponinamig nitito, 6yTnnniTin, 6ic(TpumeTuncunin)amig nitito, Gic(TpumeTuncunin)amig HaTtpito, TpeT-0yTokena
HaTpito, TpeT-OyTOKCUA Kanilo, eToKcuA HaTpito, METOKCUA HaTpito, kapboHaT uesito, kapboHaT Kanilo ToLlo,
MOXIMBO, Y NpucyTHoCTi Aobasok, Takmx sik N,N,N',N'-TeTpameTunertan-1,2-giamiH, y po34nHHMKaX, BUOpaHUX i3
THF, 1,4-giokcany, DMF ToLLo.

Ak anbTtepHaTvBa cnonyka dopmynu (O1) nigoaetbest peakuii ankinyBaHHS/aUMMoBaHHSA 3 OAepKaHHAM
cnonyku cpopmynm (O11), npy LbLOMY peakL;ito NPOBOANIM 3 BUKOPUCTAHHAM arkKinraroreHigig/aumnranorenigy ta
OCHOB, Takux $K fiizonponinamig nitito, OyTunniTin, Gic(TpumeTuncunin)amig nitito, Gic(TpumeTmncunin)amig
HaTpilo, TpeT-OyToKCUa HaTpilo, TpeT-byTokcMAa Kamito, €TOKCWUA HaTpilo, METOKCUA, HaTpito, kapOoHaT uesito,
kapboHaT kanito ToLOo, MOXNMBO, Yy MpucyTHocTi gobasok, Takmx sk N,N,N’,N'-teTpametunetaH-1,2-giamiH, y
pO34MHHUKax, Bubpanux i3 THF, 1,4-giokcany, DMF Towo.

Crnonyky dopmynu (O11) nepetsoptoBany Ha cnonyky dopmynm (O13) WNsSxoM BUKOPUCTaHHS MPOTOKONY,
noaibHOro 4O BKa3aHOro BULLE A1 NepeTBOPEHHS cnonykm chopmynm (O1) Ha cnonyky doopmynu (O3).

Cnonyka dopmynun (O13) nigaaeTbcs peakuii ectepudikaLii 3 ogepxaHHsIM BignoBigHOI cnonyku chopmynum
(O5) 3 BMKOPUCTaHHSIM PO3YMHHUKIB, TAKUX SIK METaHOJ, €TaHOS, MponaHon, TPeT-0yTaHorn, i3 BUKOPUCTaHHAM
KUCTMIOTHUX YMOB, TaKkMX $K XITOPUCTOBOAHEBAa KUCMOTa, CipyaHa KucnoTa, TioHinxmopug Towo abo ix
CyMiLLI(CYyMiLLIi).

Cnonyka copmynu (O5) moxe Gyt JoOaTKoOBO BBEAEHA B peakLito 3 arkinranoreHigom, aumnxnopugamm 3
BMKOPUCTaHHAM OCHOB, Taknx sk K2COs, Na2COsz, Cs2COs3 TOLWO, Y NONAPHUX anpOTOHHMUX PO3YMHHUKAX, TaKUX SK
DMF, DMSO ToLwo, 3a nigsuLLeHnX TeMnepaTyp, LWo 3yMOBIOE ogepxaHHs cnonyku opmynu (O6).

3abesneyyBanu 3pincHeHHs peakuii cnonyku dopmynn (O6) i3 TpeT-6ytunkapbamatom y NPUCYTHOCTI
KaTanisaropa, Takoro AK Tpuc(anbeHannigeHavueToH)aunanagin(0), auerar nanagio(l),
Bic(anbeHannigeHaueToH)2Pd(0), pauemivHui  2,2'-Bic(amdpenHindgocdino)-1,1'-6iHadtvn,  2,5-6ic(Tpr-TpeT-
ByTundocdiH)nanagin(0) Towo; y npucyTHOCTI niraHais, Takmx Sk RuPhos, Xanthphos, Davephos, BINAP Touuo; i3
BMKOPUCTaHHAM MpUOATHOI OCHOBM, TaKOi SIK KapboHaT HaTpito, kapboHaT Lesito, TpeT-0yTokeua HaTpito, TpeT-
6ytokcug kanito, DIPEA, Tpudocdart kanito Ta iH.; y NpuaaTHOMy pOo34uMHHUKY, BUbpaHomy 3 THF, 1,4-giokcany,
anmeTtokecneTany, DMF, DMA, Tonyony ToLo, 3 oaepXaHHsaM cnonyku coopmynu (O7).

Cnonyka cpopmynu (O7) nigoaeTbCs BUOANEHHIO 3aXMCHOI MPYNi 3 BUKOPUCTAHHAM KUCHOT, TaKUX K OpraHiyHi
KUCMOTW, Taki SK TPUJTOPOLITOBA KMCMNOTa, MeTaHCyrnb(OHOBa KMCIOTa TOLWO, MiHeparbHi KMUCMOTW, Taki sk
XINOPUCTOBOZHEBA KMCIOTa, OLTOBa KUCMNOTa (BogHa abo B eTepHMX pPO3YMHHUKAX), cipyaHa Kucrnota ToLwo; 3
BMKOPUCTaHHSAM PO3YMHHUKIB, TakMx sIK OUXNIOpMETaH, auxnopetaH, THF, 1,4-giokcaH Towo, 3 oaepXaHHAM
cnonyku coopmynm (O8).

3abesneyyBanu 3gilcHeHHs peakuii cnonykn copmynu (O8) 3 ankinHITPUnomM y MAPUCYTHOCTI KUCIOTHUX
peareHTiB, TakMx $K MeTaHCyrb(pOHOBa KWCMOTa, CipyaHa KUCMoTa, XMOPUCTOBOAHEBA KUCMOTa TOLO, 3
opepxaHHam cnonykn dopmynm  (09). Take X NEpPeTBOPEHHST MOXHa MPOBOAMTA 3 BUKOPUCTAHHSM
TpuankinoptoaueTaTy B MPUCYTHOCTI aueTaTy aMOHito Y BiAnoBiAHMX NONAPHUX MPOTOHHUX PO3YMHHUKAX, TakUX SK
eTaHos, MeTaHon Ta iH.

Kpim Toro, cnonyka dopmynu (O7) nig Yac BBeAEHHS B peakLito 3 ankinHiTpunomM y NpuUCcyTHOCTI KUCNOTHUX
peareHTiB, TakMx K MeTaHCYrNb()OHOBA KWCIOTA, CipyaHa KUCMOoTa, XMOPUCTOBOAHEBA KUCMOTa TOLLO, MOXE
3abe3neyvyBaTy b6e3nocepenHe oaepxaHHsi cnonyku chopmynu (09).

3abesneyyBanu 3aiicHeHHs peakuii cnonyku dgopmynu (09) i3 docdopunranoreHigamm, Takmummn sk POCIs
abo POBrs, HeoOOB'AA3KOBO B PO3YMHHUKAX, TaAKUX SIK TOMyon, Kcumon, xnop6eHson Towo abo ix cymilli,
HeODOOB'A3KOBO 3 BMKOPWUCTAHHSM OPraHiyHOI OCHOBW, TaKoi SK TpUETUnamiH, AiisonponinerunamiH Towo, 3
opepxaHHamM cnonyku coopmynun (O10).

3abesnedyBanu 3gicHeHHs1 peakduii cnonyku dopmynu (O10) 3i cnonykoro dopmynm (A5) y NpuUCyTHOCTI
NpUOaTHOrO peareHTy ANs peakwii cronyyYeHHs 3 ogepxaHHaM cnonyku cpopmynu (1). Peakuito MoxHa npoBoauTu
B NMPUCYTHOCTi OpraHiyHOi OCHOBMW, TaKoi K gjisonponineTunamiy, Tpuetunamid, DBU Towwo, abo 3 BUKOPUCTaHHSIM
peareHTiB onsa peakuii cnonyyeHHs, Takux sk DCC, EDC, BOP, pyBOP, HBTU Tow0; B €TepHUX PO3YMHHUKAX,
Takmx sik THF, 1,4-giokcaH ToLwo, abo NonspHMX anpoTOHHUX PO3vMHHMKaX, Takmx sk DMF, DMA, DMSO Ta iH.

Kpim TOro, cnonyky coopmynu (O10) nigoasanu nepetBopeHHto Ha cnonyky dopmynu (O14) i3 BUKOPUCTaHHAM
ranoreHyBanbHuXx peareHTiB, Taknx sk NBS, NCS, 6pom ToLLO, Y nonspHUX po3dmHHMKax, Takmx sk DMF, AcOH,
DCM ToLuo.

Cnonyky cpopmynu (O15) ogepxkysanu 3i cnonyku cdopmynu (O14) i3 BUKOPUCTaHHAM peakLiii CronyyYeHHs 3
YyTBOPEHHSIM 3B’A3Ky C-C, Takux sk peakuis crnionyyeHHst Cysyki, i3 BUKOPUCTaHHSM BiAnoBigHOT 6OPOHOBOI KMCMOTH



B npucyTHocTi Pd-katanizaTopa, Takoro sk Tpuc(anbeHaunigeHaueToH)gunanagin(0), auetat nanagito(ll),
bic(anbeHannineHaueToH)2Pd(0), pau-2,2'-6ic(andeHindocdino)-1,1'-6iHadpTun, 2,5-6ic(Tpun-TpeT-
oytnndgocdin)nanagin(0), Pd(PPhs)s Towo, B ocHoBi, Takin sik K2COs, Na2COs, Cs2COs, cocdaT kanito Towwlo; B
PO34YMHHUKAX, Takux sk Tonyon, 1,4-giokcad, DMA, DMF Touo.

Cronyka dopmynu (0O14) moxe 6yt nepetsopeHa Ha crionyky copmynu (l) 3 BUKOPUCTAHHAM MPOTOKOIY,
nofibHoro 40 BUKOPUCTaHOrO paHille Ans nepeTBopeHHs crnonykv dopmynum (0O9) Ha cnonyky dopmynu (1) 3a aBi
cTapji.

Crnonykn copmynu (l) ogepkyBanu LUMSXOM HACTYMHUX MOCMIOOBHUX MNEPEeTBOpEeHb, SK 300paxeHo Ta
onmcaHo Ha cxeMi P y gaHOMy OKYMEHTI HYbKYe.
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HN R' = ankin, R" = ankin, uvknoankin
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R® = ankin, RY = H, ankin

Re = H, ankin, ankokew, R = ankin
(R2), X, X' = ranoreH

Crnonyky copmynu (P2) ogepxyBanu LLIISXOM OKUCHEHHS crnionyku chopmynu (P1). Lie nepeTBopeHHst MoXHa
NPOBOAUTU 32 AOMOMOIOK OKUCIHOBASbHNX PEeareHTiB, TaknxX SK NepMaHraHaT kanito, QUXpomar karnito, amxpomar
HaTpIilo TOLLO; Y NPUCYTHOCTI KUCNOT, Takux sk H2SO4, ouToBa K1cnoTa ToLO.

Cronyka dpopmynu (P2) nigoaetbca N-ankinyBaHHIO 3 BUKOPUCTAHHAM arnkinranoreHigis y npucyTHOCTi OCHOB,
Takmx sk NaH, ankokenagm kanito/Hatpito, K2COs, NaxCOsz, Cs2COs, OpraHiyHMX OCHOB, TaKkux $K
giisonponinetnnamid, DBU, DABCO TOLL0; Y NONSIPHUX anpoTOHHUX PO34MHHUKaX, Takux gk DMF, DMSO, aueTtoH
TOLLO, €TEPHMX PO3YMHHMKaX, Takux sk THF, 1,4-giokcaH Towo, 3a KiMHATHOI TemnepaTypu abo MigBULLEHUX
TemnepaTyp 3 ofepxaHHAM crionyku coopmynu (P3).

Cnonyka cpopmynu (P3) nigaaetses peakuii 3 MeTanoopraHidHUMm peareHTaMmu, TakuMmn gk peareHT [piHbspa,
JiankinuuHK, ankinnitiesi cnonyku Ta iH.; CUNaHOBUMW peareHTamu, TakuMu sk TPUAOTOPMETUNTPUMETUINCUNAH Ta
iH.; B eTepHUX PO34MHHMKaX, Takux sk THF, MTBE ToLuo, 3 ogepxaHHam crnonyk cpopmynu (P4).

Cronyka dpopmynu (P4) nignaetbesa O-ankinyBaHHIO 3 BUKOPUCTAHHAM arkinranoreHigiB y NpucyTHOCTi OCHOB,
Takvx K rigpug HaTpito, ankokeud kanito/Hatpito, K2COsz, Na2COs, Cs2COz, NaH Ta iH.; opraHiyHMx OCHOB, Takux siK
giisonponinetnnamin, DBU, DABCO ToLL0; Y NONSIPHMX anpoOTOHHUX PO3YMHHUKAX, Takux gk DMF, DMSO, aueTtoH
TOLLO, ETEPHUX PO3YMHHMKAX, Takmx sk THF, 1,4-giokcaH Towo, 3a KiMHaTHOI Temnepatypy abo niaBULLEHMX
TemMnepaTyp i3 ofepXaHHAM crnonyku doopmynm (P5).



Cronyky chopmynun (P5) nigoaBanu nepeTBopeHHIO Ha cnonyky copmynu (P6) y npuCYTHOCTI rigpoKcuaiB
nyxHux metanie, Takmx sk NaOH, LIOH Ta iH., y pO34MHHMKAaX, TakMX K METaHOJI, eTaHon Ta iH., abo 3
BMKOPUCTaHHAM PO34MHHNKIB, Takux sk THF, 1,4-giokcaH Ta iH.

Cronyka chopmynu (P6) nig Yac BBeOEHHSI B peakLito 3 aueTtamiguHoMm, popmMamignmHOM TOLLO Y MOMSIPHUX
anpoOTOHHMX PO34MHHUKAX, Takux 9k DMF, DMSO, Ta 3 meTtanamu, Takumu 9K Migb Ta iH., 3@ Temneparypu, Lo
ABnse coboto NigBuLLEHY TemnepaTtypy, 3abesnevyBana ogepkaHHs cnonykm dopmynm (P7).

Ak anbTepHaTvBa 3abe3nevyBanu 3aiNcHeHHs peakduii cnonyku cdopmynu (P5) i3 TpeT-6ytunkapbamartom y
MPUCYTHOCTI  KaTanisatopa, Takoro sk Tpuc(ambeHsunigeHaueToH)avnanagin(0), auetat nanagio(ll),
Oic(anbeHannineHaueToH)2Pd(0), pauemiyHn  2,2'-6ic(audeHindocdiHo)-1,1'-6iHadpTun,  2,5-6ic(Tpr-TpeT-
ByTundocdiH)nanagin(0) Towo; y npucyTHOCTi niraHais, Takux Sk RuPhos, Xanthphos, Davephos, BINAP Towo; i3
BMKOPWCTaHHSAM MPUOATHOI OCHOBM, TaKOi sIK kapboHaT HaTpito, kapOoHaT Lesito, TpeT-0yToKcua HaTpito, TpeT-
oyTokena kanito, DIPEA, Tpudocdat kanito Ta iH.; y npuaaTHOMY PO34MHHKKY, BUOpaHomy 3 THF, 1,4-giokcaHy,
anmveTokeneTany, DMF, DMA, Tonyony ToLLO, 3 oaepXXaHHsIM crnonyku doopmynu (P9).

Cnonyka copmynu (P9) nigoaeTbcsa BUAANEHHIO 3aXUCHOI IPYNy 3 BUKOPUCTAHHSIM KUCTIOT, TakUX SIK OpraHivHi
KUCMOTW, Taki 9K TPMATOPOLITOBa KMCMNOTa, MeTaHCyrnb(OHOBa KMCIOTa TOLWO, MiHeparbHi KUCMOTW, TaKi sk
XINOPUCTOBOZHEBA KWCIOTa, OLUTOBa KMcrnoTa (BogHa abo B eTepHMX pO3YMHHUKAX), cipyaHa KucroTta Towlo; 3
BMKOPUCTAHHAM PO3YMHHMKIB, TakMX K OUXNOpMeTaH, auxnopetaH, THF, 1,4-giokcaH TOWoO, 3 opepXaHHAM
cnonyku coopmynm (P10).

3abesnevyBanu 3aiicHeHHA peakuii cnonyku dopmynu (P10) 3 ankinHiTpMnoM y npUCYTHOCTI KUCIOTHUX
peareHTiB, TakMX $IK METaHCyNb()OHOBA KUCMOTa, CipdaHa KWCnoTa, XJIOPUCTOBOAHEBA KMCMOTa Towo, 3
ogepXaHHaAM crnonykn dopmynm  (P7). Take > nepeTBOPEHHS MOXHa MPOBOAUTU 3 BUKOPWUCTaHHSAM
TpuWarkinopToaueTaTy B MPUCYTHOCTI aueTaTy aMOHito Y BiAMOBIAHMX NONAPHUX MPOTOHHUX PO3YMHHUKAX, TaKUX SIK
eTaHos, MeTaHon Ta iH.

Ak anbTepHatuBa cronyka dopmynu (P9) nig yac BBeAEeHHS B peakuito 3 anKimHiTpunom y MpUCYTHOCTI
KUCIMOTHUX peareHTiB, TakMx siKk MeTaHCyrnb(OHOBAa KUCIOTa, Cip4aHa KUCMoTa, XITOPUCTOBOAHEBA KUCIIOTa TOLLO,
Moxe 3abesnevyBaTi be3nocepeaHe ogepxkaHHs cnomnyku dopmynm (P7).

3abesneyyBanu 3giicHeHHs peakuii cnonyku copmynu (P7) i3 docdopunranoreHigamu, tTakumm sik POCls
abo POBrs, HeoBOB'A3KOBO B PO3YMHHUKAX, TaKUX SK TOMyon, Kcumon, xnop6eHson Towo abo ix cymili,
HEODOB'A3KOBO 3 BMKOPUCTAHHAM OpPraHiyHOI OCHOBW, Takoi K TpueTunamiH, AdiisonponinetunamiH Towo, 3
ogepXaHHAM crnonyku dhopmynv (P8).

3abesneyyBanu 3gjilcHeHHs peakuii cnonyku dpopmynu (P8) 3i cnomnykoto dopmynm (A5) y mpUCYTHOCTI
NpMaaTHOrO peareHTy Ans peakLii cnonyyYeHHs 3 ogepxaHHaM cnonyku dpopmynu (I). Peakuito MoxxHa NnpoBoanTy
B MPUCYTHOCTI OpraHiyHOi OCHOBMW, TaKOI K Ajidonponinetunamid, Tpuetunamid, DBU ToLL0, ab0 3 BUKOPUCTAHHAM
peareHTiB AN peakuii cnonyyeHHsd, Takux sk DCC, EDC, BOP, pyBOP, HBTU ToLL0; B €TepHMX PO3YMHHUKAX,
Takux sik THF, 1,4-giokcaH ToLuo, abo NonspHUX anpoTOHHMX PO3YMHHUKaX, Taknx sk DMF, DMA, DMSO T1a iH.

Crnonykn copmynu (I) ogepyBanu LUASXOM HACTYMHUX MOCIOOBHUX MEPETBOPEHb, sIK 300paXkeHo Ta
onucaHo Ha cxeMi Q y JaHOMY JOKYMEHTI HUXKYe.
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Peakuisa mbk crnonykoto cpopmynmn (Q1) Ta 3amiweHnmn giankinankapbokcunatamu y npucyTHOCTI OCHOBW
3abe3nevyBana ogepXaHHs crnonyku copmynm (Q2). Llen TMn nepeTtBopeHb MOXHA NMPOBOAUTM 3a MpUOATHOI
TemnepaTypu 3 BMKOPUCTaAHHSAM OCHOB MyxHWX Metanis, Takux gk NaOH, KOH Towo; kapboHariB, Takmx siK
kapboHaT kanito, kapboHaT Lesito TowWo; abo OpraHiYHMX OCHOB, TaKUX SIK TPUETUNAaMiH, AiizonponineTnnamin
TOLLIO; B aMiiHMX pO34MHHUKaX, Taknx sk DMF, DMA Tow0; eTepHUX po34nHHUKaX, Takux sk 1,4-giokcaH, THF Ta ix
CYMIiLLli.

Cnonyka cpopmynu (Q2) nigpoaetscsa peakuii fekapOoKcuntoBaHHs 3 ogepXaHHsAM cnonyku cpopmynu (Q3). Lle
NepeTBOPEHHsT NPOBOAMUMNM B MONSAPHUX PO3YMHHMKaX, Taknx sk DMSO, DMF ToLuo, i3 BUKOpUCTaHHAM Xnopuay
HaTpito, xnopuay nitito Towo. MNMoaibHe NnepeTBOpPEHHST MOXe BYTN BUKOHAHE 3 BUKOPUCTAHHSIM KUCIIOT, TakMX SK
cipyaHa kucnota, TpMdTOPOLITOBA KMCIOTa TOLLO, 3a NpUAATHOI TeMnepaTtypu.



BigHoBnioBanbHa uUuknizauis cnonykun dopmyrm (Q3) 3abesnevye opepkaHHA crnonykn dopmynu (Q4).
BigHOBNEHHA HITpOrpynyM NpOBOAMIN 3 BMKOPUCTAHHSAM pPISHUX peareHTiB; 6e3 0OMEXeHHs1 Taki BiZHOBHUKM
nepeabavaroTb MigporeHisadito 3a OOMOMOro Nanafilo Ha Byrinmi, npoueaypu BiOHOBIEHHSA 3a OOMOMOIOH
MeTany, Takoro K 3aniso, onoBo abo xsiopug onoBa TOWO. Taki peakuii NpoBoasATb B 0gHOMY abo OinbLue
PO34MHHUKAX, Hanpuknag, etepax, Takmx sk THF, 1,4-giokcaH TOLWO; CNNPTI, TakOMy SIK METaHor, eTaHoN TOLO; y
KMCIOTHUX YMOBAX, LLO nepeadavatoTb XOpUA aMOHIl, OLITOBY KUCIOTY, XNIOPUCTOBOAHEBY KUCMOTY Ta NOAiIGHI ix
CyMIiLLIi.

Cronyka copmynun (Q4) nigoaetbca peakuii ankinyBaHHs LUMASAXOM 34IMCHEHHS peakuii 3 BignosBigHUM
ankinranoreHigom y nNpuUCyTHOCTi OCHOB, TaKUX SIK rigpua HaTpito, TpeT-6yTokeua kanito, K2COsz, Na2COs, Cs2COs;
OpraHiyHMX OCHOB, Takux Sk gjisonponinetunamiH, DBU, DABCO TOLWWO; Y NONSPHMX anpOTOHHMX PO3YMHHMKAX,
Takmx sk DMF, DMSO, aueToH ToLLOo, eTepHMX pO3YMHHUKaX, Takmx sik THF, 1,4-giokcaH Towo, 3a npuaaTHoi
TemnepaTypu 3 ogepXKaHHAM cnonyku gopmynm (Q5).

Ak anbTepHaTmBa cnonyka dopmynu (Q3) niggaetsca peakuii C-ankinyBaHHS LUMAXOM 34iMCHEHHS peakLii 3
BiANOBIOHVMM arKinranoreHiAoM y MPUCYTHOCTI OCHOB, TakuMX siK Figpug HaTpilo, TPeT-OyToKCUA Kanito TOLO; B
MONSAPHUX anPOTOHHMX PO3YMHHMKaX, Taknx sk DMF, DMSO, aueToH TOLLO, ETEPHUX PO3YMHHUKAX, Takux sk THF,
1,4-piokcaH TowWoO, 3 ogepkaHHaAM crnonyku dopmynu (Q11). Cnonyka dopmynmn (Q11) nigoaetbcs
BiHOBNIOBANbHIV LMKNi3aLii, NnogibHin oo nepetBopeHHs crnionyku dpopmynu (Q3) Ha cnonyky dopmynu (Q4), 3
ogepxaHHam cronykn dopmynu (Q12). Cnonyka copmynn (Q12) nigpaetbes peakuii N-ankinyBaHHA 3a
AOMOMOrOK0 ankifnranoreHigiB y NpUMCyTHOCTI ocHoB, Takux sk NaH, ankokcuam kanito/HaTtpito, K2COs, Naz2COs,
Cs2C0Os, opraHiYHMX OCHOB, Takux sk giisonponinetunamii, DBU, DABCO TOWO; y MOMASPHWUX anpOTOHHUX
pO34MHHUKaX, Takux sk DMF, DMSO, aueToH Towwo, eTepHMX po3vnHHMKax, Takmx sk THF, 1,4-giokcaH Towo, 3a
KiMHaTHOI TemnepaTypu abo MigBULLEHNX TeMMNepPaTyp 3 OAePKaHHAM crnornyku gopmynm (Q5).

Ak anbTepHatmBa cnonyka dopmynu (Q2) niggaetbes C-ankinyBaHHIO 3 BUKOPUCTaHHAM  BignoBigHOMo
ankinranoreHigy B NpUCYTHOCTI OCHOB, TakuX SK rigpva, HaTpito, TpeT-0yTokeua kanito, K2COs, Na2COsz, Cs2CO3
TOLLO; B NOMSPHMX anpPOTOHHUX PO34MHHMKAX, Takmx gk DMF, DMSO, aueToH ToLo, eTEPHMX PO3YMHHMKAX, TaKNX
sk THF, 1,4-giokcaH ToLLo, 3 ogepaHHsaM crionyku chopmynu (Q13).

Crnonyky dopmynn (Q13) nepetsoptoBanu Ha crionyky dopmynm (Q15) 3a aBi ctagii, a came 3aBasku
BigHOBNIOBanbHIM LMknidadii Ta N-ankinyBaHH 3rigHO 3 peakuisgMu, nogibHMMK BUKOPUCTOBYBaHMM A4S
nepeTBopeHHs cnonykn opmynm (Q3) Ha cnonyky coopmynm (Q5).

Cnonyka copmynum (Q15) nipnaetsca peakuii gekapbokeunioBaHHs 3 ogepaHHaM cronyku dopmynm (Q16).
Lle nepeTBOpeHHS MPOBOANIM B NOMSPHUX PO3YMHHUKAX, Takux sk DMSO, DMF ToLwo, i3 BUKOpUCTaHHSAM XIopuay
HaTpito, xnopuay nitito Towo. MNMogibHe nepeTBOpeHHs1 MOXe ByTM BUKOHaHE 3 BUKOPUCTAHHAM KUCMOT, TakuX SIK
cipyaHa kucnora, TpUdTOPOLTOBA KMUCIOoTa TOLLIO, 3a NiABULLIEHUX TeMnepaTyp.

Cnonyka copmynu (Q16) nippaetbca C-ankinyBaHHIO 3 BUKOPWUCTaHHAM BiANOBIAHOMO ankinranoreHigy B
MPUCYTHOCTI OCHOB, TaKUX SIK rigpua HaTpito, TpeT-0yTokeng kanito, K2COs, Na2COs, Cs2CO3 TOLWO; Y MOMASAPHUX
anNpPOTOHHUX PO34YUHHMKaX, Takmx 9k DMF, DMSO, aueToH Towo, eTepHUX PO3dMHHUKaX, Takux sk THF, 1,4-
JjoKcaH TOLLO, 3 oepXaHHAM crnonykn doopmynu (Q5).

3abesneyyBanu 34iNCHeHHA peakuii cnonykn dopmynu (Q5) i3 TpeT-OyTmnkap6amaTtoM y NPUCYTHOCTI
KaTanisatopa, Takoro K Tpuc(anbeHannigeHavueToH)amnanagin(0), auetar nanagito(ll),
Bic(anbeHannigeHaueToH)2Pd(0), pau-2,2'-6ic(andpeHindocdiHo)-1,1'-6iHacTun, 2,5-Bic(Tpun-Tpert-
ByTundocdiH)nanagin(0) Towo; y npucyTHOCTI niraHais, Takmx Sk RuPhos, Xanthphos, Davephos, BINAP Touuo; i3
BMKOPUCTaHHSM MPUOATHOI OCHOBW, Takoi SIK kapboHaT HaTpito, kapboHaT uesito, TpeT-byTokeua HaTpito, TpeT-
6ytokeug kanito, DIPEA, Tpudpocdart kanito Ta iH.; y npugatHOMy pO34vMHHUKY, BUbpaHomy 3 THF, 1,4-giokcaHy,
anmeTokeneTany, DMF, DMA, Tonyony ToLLO, 3 oaepXaHHsIM cnonyku coopmynm (Q6).

Cnonyka cpopmynu (Q6) nipaaeTbca BUAANEHHIO 3axXMCHOT MPYN 3 BUKOPUCTAHHSIM KUCTIOT, TaknX 1K OpraHivHi
KUCMOTW, Taki K TPMETOPOLITOBA KMCMNOTa, MeTaHCyrnb(OHOBa KMCIOTa TOLWO, MiHeparbHi KUCMOTW, Taki sk
XINOPUCTOBOZHEBA KMCIOTA, OLTOBa KMCMoTa (BogHa abo B eTepHMX PO3YMHHMKAX), cipyaHa KucrnoTta Towo; 3
BMKOPUCTaHHSAM PO3YMHHUKIB, TakMx sIK OUXIIOpMETaH, auxnopetaH, THF, 1,4-giokcaH Towo, 3 oaepXaHHAM
cnonyku coopmynm (Q7).

3abesnevyBanu 3diNcHeHHA peakuii cnonyku cpopmynm (Q7) 3 anKinHITPUIOM Yy MPUCYTHOCTI KUCIIOTHMX
peareHTiB, TakMx $K MeTaHCynb(gOHOBa KWCMOTa, CipyaHa KWCMoTa, XIOPMCTOBOOHEBAa KWCHOoTa TOwWo, 3
opepxaHHaMm cnonykn dopmynm  (Q8). Take X NEpPeTBOPEHHST MOXHa MPOBOAMTA 3 BUKOPUCTAHHSM
TpuankinoptoaueTaTy B NPUCYTHOCTI aueTaTy aMOHito Y BiAnoBiAHMX NONAPHUX NPOTOHHMX PO3YMHHMKAX, TaKMX SIK
eTaHor, MeTaHor1 Ta iH.

Ak anbTepHatvBa cnonyka copmynu (Q6) nig Yac BBeAEHHS B peakuilo 3 ankifHITPUoM y MpUCYTHOCTI
KUCIMOTHUX peareHTiB, Taknx Ik MeTaHCyrnb(OHOBa KMCMOTa, CipyaHa KMCroTa, XIOpUCTOBOAHEBA KUCOTa TOLLO,
Moxe 3abesneuvyBaTtu 6e3nocepeHe ogepxaHHsa cnonyku dpopmynu (Q8).

3abesnedyBanu 34iMCHEHHs1 peakuii cnonykn copmynu (Q8) i3 docdopunranoreHigamm, tTakmumm sk POCIz
abo POBrs, HeoBOB'A3KOBO B PO3YMHHUKAX, TakUX SK TOMyorn, Kcwunon, xnopbeHson Ttowo abo ix cymili,
HeOobOB’A3KOBO 3 BMKOPUCTaHHSAM OPraHiyHOI OCHOBW, Takoi AK TpueTunamiH, AdiisonponinetunamiH Towo, 3
ogepXaHHAM crnonykun dopmynu (Q9).



3abesneyyBanu 3gjinicHeHHs peakuii cnonyku chopmynu (Q9) 3i cnonykoto cdopmynm (A5) y npucyTHOCTI
NpuaaTHOrO peareHTy Ans peakuii crnonydeHHst 3 ogepXaHHsaM cnonyku opmynm (I). Peakuito MoxkHa npoBoanTtu
B MPUCYTHOCTI OpraHiyHOi OCHOBMW, TaKoI SK Ajisonponinetunamiy, Tpuetunamid, DBU ToLwo, abo 3 BUKOPUCTaAHHSM
peareHTiB onsa peakuii cnonyyeHHs, Takux sk DCC, EDC, BOP, pyBOP, HBTU Tow0; B €TepHMX PO3YMHHMKAX,
Takmx sik THF, 1,4-giokcaH ToLwo, abo NonspHMX anpoTOHHUX PO3vMHHMKaX, Takmx sk DMF, DMA, DMSO Ta iH.

3abesneyyBanu 3aiMcHeHHA peakuii cnonykn copmynu (Q9) 3 rigpoxnopuaom  1-(3-(1-amiHoeTun)-2-
dTopheHin)-1,1-andTop-2-MeTUNNPOnaH-2-o5y B NPUCYTHOCTI NPUAATHOrO peareHTy Ans peakLii CronyyYeHHs 3
opepxaHHaMm cnonyku cpopmynu (1). Peakuito MoXkHa NpoBOAUTM B MPUCYTHOCTI OPraHiyHOI OCHOBW, TaKoi $IK
giisonponinetnnamin, Tpuetunamid, DBU ToLL0, abo 3 BUKOPUCTaHHAM peareHTiB Ans peakuil CronyyeHHs!, Takmx
sk DCC, EDC, BOP, pyBOP, HBTU TowW0; B eTepHMX po3ymHHMKaxX, Takmx sk THF, 1,4-giokcaH Towo, abo
MONSAPHUX AaNPOTOHHUX PO3YMHHMKAX, Takux sk DMF, DMA, DMSO Ta iH.

3abesnedyBanu 34iMCHEHHs1 peakuii cnonyku dopmynu (1) 3 dTopyroumm peareHTom, Takum sk DAST,
cynbdypaH MapTiHa, B po3dMHHMKaX, Takux sk DCM, xnopodgopm, THF, etep, 1,4-miokcaH, 3 oaepaHHAM
cnonyku coopmynm (Q10).

3abesneyyBanu 3giicHeHHs peakuii cnonyku dopmynm (Q10) 3 TeTpaokcuaom OcCMito, AvrigpaTtoMm ocmarty
Kanito (MeTog acMMETPUMYHOrO AUriapoKcuNtoBaHHA 3a Llapnneccom) i3 BMKOpUCTaHHAM xropaTty  Karnito,
nepokcuay BogHto, depouianigy kanito, N-metunmopdoniHy N-okcuay, XipanbHOro XiHiHy TOLO B PO3YMHHUKAX,
TakyX SK aLeTOoH, cucteMa TpeT-byTaHomn-Boaa, 3 ogepxaHHaM crnonyku popmynu (1).

Cronyka copmynu (1) nigoaeTscs peakuiaMm Me3urioBaHHS, TO3WUMIOBAHHA Ta iH. Y MPUCYTHOCTI OpraHivHuX
OCHOB, Takux sik TEA, DIPEA, nipugmH Towo, y po3unHHuKax, Taknx sk THF, DCM Ta ix cymiwli, 3 ogepxaHHsM
cnonyku coopmynm (Q17).

Crnonyka dopmynu (Q17) nigoaetbcsl peakuii 3amilleHHs 3 NepBMHHMM abo BTOPUMHHUM amiHamu y
MPUCYTHOCTi CMMPTOBKX PO3YMHHUKIB, Takux Sk eTaHon, IPA Ta ix cymilli, 3 ogepxxaHHsiM crionyku cdoopmynu (1).

Cnonyka dopmynu (Q10) niggaetbcs peakuii enokcuayBaHHA 3 ogepXaHHAM cnonyku cdopmynm (Q18). Lis
peakLisi IPOBOANTLCS 332 AOMOMOrO NEPOKCUAY BOAHIO B MPUCYTHOCTI KUCIIOTHOMO CEPeaoByLLa 3 BUKOPUCTAHHSIM
OpraHi4HMX KUCMOT, TaKUX SIK MypaLluyHa KUCroTa TOoLLO.

Cnonyka dopmynu (Q18) nig yac po3KkpuTTa enokcuay 3a SOMOMOrol HyKneodirnibHOro peareHTy 3abesneyye
opepxaHHsa cnonyku gopmynu (1). Taki nepeTBopeHHs MOXXHa NPOBOAUTY LUMNSXOM 34iIMCHEHHS peaKLii eNoKCUaHOI
CMOMYKW 3 PiBHUMU HYKNEOMINbHUMIN peareHTamm, TakuMm SiK arnkoKCUAW HaTpito, NepBUHHI abo BTOPUHHI aMiHn, y
CNUPTOBUX PO3YMHHMKAX, TakMX AK €TaHOM, MEeTaHON TOoWo, Ta 3a KiMHaTHOI TemnepaTypyu abo niaBuLLeHOl
TemnepaTypu.

Crnonykn copmynu (l) ogepkyBanm LUASXOM HACTYMHUX MOCMIQOBHUX MepeTBOpeHb, sK 300pakeHo Ta
onucaHo Ha cxeMi R y JaHOMY JOKYMEHTI HUXKYe.
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Peakuis mixx cnonykoto popmynu (R1) Ta 3amiweHmmm giankingukapbokcmnatamm (cnonykow dopmynu
(R2)) y npucyTtHocTi ocHoBu 3abesnedyBana ogepxaHHs cnonyku copmynn (R3). Llen Tvn nepeTtBopeHb
MOXHa npoBoaMTM abo 3a KiMHATHOI TemnepaTypu, abo 3a nigBMLIEHMX TemnepaTtyp i3 BUKOPUCTaHHSAM
OCHOB NyxHux metanis, Takmx sk NaOH, KOH Towwo; kapboHartiB, Takmx sk kKapboHaT kanito, kapboHaT Lesito
TowWwo; abo opraHiYHMX OCHOB, TaKkMX K TPUETUNamiH, AiisonponineTnnamid Ta iH.; B aMigHUX PO34YMHHUKAX,
Takmx 9k DMF, DMA ToLw0; eTepHMX po34mMHHUKaX, Takmx sk giokcaH, THF Ta iH.

Cnonyka copmynu (R3) nigaaeTbcs ankinyBaHHIO 3 BMKOPWUCTAHHAM arnkinranoreHigis y npuCyTHOCTI
OCHOB, TaKmx $K rigpwug HaTpito, ankokcug Kanito/HaTpito, ocHoB, Takux Ak K2COsz, Na2C0s, Cs2CO0s;
OpraHiyHMX OCHOB, Takmx €K gdiisonponinetunamiH, DBU, DABCO Towo; y nNOnspHUX anpOTOHHUX
po34MHHUKaX, Takmx sk DMF, DMSO Towio, 3a kiMHaTHOI TemnepaTypu abo nigBuLeHUX TemnepaTyp 3
opepxaHHAM cnonykn popmynu (R4).

3abesnedyBanu 34iNCHEHHA peakuii cnonyku dopmynu (R4) i3 TpeT-byTunkapbamaTom y nNpuCyTHOCTI
Kartanizartopa, Takoro AK Tpuc(ambeHsunigeHaueToH)aunanagin(0), aueraTt nanagito(ll),
Gic(anbeHsunigeHaueToH)2Pd(0), pau-2,2'-6ic(gudeningocdiHo)-1,1'-6iHadTnn, 2,5-6ic(Tpu-TpeT-
6ytundocdin)nanagin(0) Towo; y npucyTHOCTI niraHais, Taknx sk RuPhos, Xanthphos, Davephos, BINAP
TOLLO; i3 BMKOPUCTaHHAM NpuMAaTHOI OCHOBM, Takoi sk kapboHaT HaTpito, kapboHaT uesito, TpeT-6yTokeuna
HaTpito, TpeT-6yTokcma kanito, DIPEA, Tpudocdat kanito Ta iH.; y NpuaaTHOMY PO34YMHHUKY, BUOpaHOMY 3
THF, 1,4-giokcaHy, aumeTtokcnetaHy, DMF, DMA, Tonyony ToLlo, 3 ogepxaHHaM cnonyku popmynu (R5).

Cnonyka cdopmynn (R5) nigoaetbca BigHOBMOBanNbHIN LMKMi3auil 3 ogepXaHHAM Cronyku opmynu
(R6). Lle BigHOBNEHHS HiTporpynu mMoxe OyTn OOCATHyTE 3a OOMOMOrOK BiLHOBHUKIB, siKi nepenbayartoTb
rigporeHisauito 3a 4ONOMOro nanagito Ha Byrinmi, npoueaypy BiQHOBNEHHS 3a AOMOMOrol MeTany, Takoro
sIK 3arni3o, onioBo abo xropug onosa TowWo. Taki peakuii NpoBoAsTb B 0gHOMY abo Ginblue po3vMHHMKAX,
Hanpuknag etepax, Takmx gk THF, 1,4-giokcaH TOLWO; CNUPTi, TakOMy $K METaHOf, eTaHosl Towpo; Yy
KMCMOTHUX YMOBax, WO nepenbayaloTb XIOpuAa amoHilo, OUTOBY KWUCIOTY, XJTIOPUCTOBOAHEBY KWUCMOTY Ta
noAdibHi ix cymiui.

Cnonyka dopmynu (R6) nmigoaeteca N-ankinyBaHHIO 3 BUKOPUCTaHHSAM arkifnranoreHigiB y npucyTHOCTI
OCHOB, TaKMX SK TigpuAa HaTpilo, arnkokcup Kanilo/HaTpito, OcHoB, Takmx sk K2COz, Na2COs, Cs2CO0s;
OpraHiyHMX OCHOB, Takmx €K giisonponinetnnamiH, DBU, DABCO ToOWO; y MOASPHMX anpoTOHHMUX
pO34MHHUKaX, Takmx sik DMF, DMSO Towio, 3a kiMHaTHOI TemnepaTypu abo nigBuLLeHUX TemnepaTyp 3
ofepxaHHAM cnonyku copmynu (R7).

Cnonyka cdopmynu (R7) Mmoxe 6yTn nepetsopeHa Ha cnonyky dopmMynu (R11) wnaxom BMKOpUCTaHHA 4-
CTafiNnHOro NPOTOKOMY, YKa3aHOro CTOCOBHO MepeTBopeHHs crnonyku dopmynu (N8) Ha crnonyky dopmynu
(N12)

Cnonyka dopmynu (R11) niggaetbca peakuii gekapboKCunioBaHHs 3 ogepXaHHsAM Crnonyku opmMynm
(R12). Lle nepeTBOpeHHS MOXHa MPOBOAMTU 3a OOMOMOrOK KUCITIOTHUX peareHTiB, Takux siKk MiHepanbHi
KACNOTU, TaKi sIK cipyaHa KMCMnoTa, OpraHivHi KMCroTu, Taki gk TpudTopouToBa KMCMoTa Ta iH.; noaidHe



NEepPeTBOPEHHS MOXe OyTu [OCArHyTe 3 BUKOPUCTAHHAM XMOpuAy HaTtpilo, Xnopuay niTiio Ta iH. B
PO34YMHHMKAX, TaKUX K AMMETUICYNbGOKCUI TOWO; 3a NiaBuweHnx Temnepartyp. Cnonyky dopmynm (R12)
niggaBanu NepeTBOPEHHI0 Ha cnonyky dopmynu (1) 3 BUKOPUCTaAHHAM HIiTpaTy Lepilo aMOoHito, HiTpaTy Tanito
Ta iH. Y MPUCYTHOCTI CNMPTOBUX PO3YMHHUKIB, TAKMX SIK METAHON, €TaHOM Ta iH.

Kpim Toro, cnonyka cpopmynu (R11) nig yac BBe4eHHS B peakuilo i3 NyXHUMKU MeTanamu, Takumun sk
NaOH, LiOH Towo, y cnMpToBMX PO3YMHHUKAX, TakMX SK METaHOM, eTaHon Ta iH., 3abe3nedye oaepaHHA
cnonyku opmynu (1), ae (RY = -OH).

Cnonyka dopmynu (R10) nigoaetbca HykneodinbHOMY 3aMilleHHIO Pa3oM 3 OKMCHEHHSIM Ha MOBITpi Y
MPUCYTHOCTI OCHOB, Takux sk LiOH Towo, y CAMPTOBOMY PO3YMHHWUKY, TaKOMYy SIK METaHO-, Yy NPUCYTHOCTI
NoBITPS 3 ogepxaHHaM crnonyku dopmynu (R13).

Cnonyka copmynn (R13) nicnsa O-ankinyBaHHsi 3 BMKOPWUCTAHHSIM BIiAMOBIAHOrO arkinranoreHigy B
MPUCYTHOCTI OCHOB, TakuxX siK rigpug Hatpito, TpeT-b6yTokcug kanito, K2COs, Na2COz, Cs2COz TOLWO; B
MONAPHMX anpOTOHHUX PO3YMHHUKKAX, Takmx sk DMF, DMSO, aueToH ToLWo, eTEPHUX PO3YMHHUKAX, TaKNX K
THF, 1,4-giokcaH Towlo, 3abe3nevye ogepxaHHa cnonyku cdopmynu (R14). Lia peakuis 3abesnedyBana
BVXiZ NPOOYKTY AekapboKCunioBaHHS, a came cronyku gopmynm (R15).

Cnonyka dopmynu (R14) nigaaetbca peakuii cnonyyeHHs 3i cnonykot dopmynu (A5) 3 ogepikaHHsIM
cnonyku copmynm (I). Peakuito MOXHa nNpoOBOAWTU B MNPUCYTHOCTI OpPraHiYHOi OCHOBM, TaKoi £K
giisonponinetunamin, Tpuetunamid, DBU Towo, abo 3 BUKOPUCTaHHAM peareHTiB AN peakuii CcronyyeHHs,
Takux 9k DCC, EDC, BOP, pyBOP, HBTU Towwo; abo 3 peakuiiHOK CyMILLLLIO Y YACTOMY BUrMNSAAI B OCHOBI,
abo B eTepHUX po3umHHMKax, Takux sk THF, 1,4-giokcaH Towo, abo nonspHMX anpoTOHHMX PO3YMHHMKAX,
Taknx sk DMF, DMA, DMSO Ta iH.

Cnonyka dopmynu (R15) nigoaetbcs peakuii oTopyBaHHA 3a JOMOMOro hTOPYHYMX peareHTiB, Takux
sk DAST, Selectfluor ta iH.,, abo peakuii C-ankinyBaHHs 3a [OMOMOrOK Pi3HUX arnkinranoreHigie y
NMPUCYTHOCTI OCHOB, TakuxX €K rigpug HaTpito, TpeT-Oytokeua kanito, K2COs, Na2COs, Cs2COs3 Towo; y
NONAPHMX anpOTOHHUX PO34YMHHMKAX, Takmx ik DMF, DMSO, aueToH TOLo, eTEPHUX PO3YMHHUKAX, TaKMX AK
THF, 1,4-giokcaH Towo, 3 ogepXaHHAM crnonyku popmynu (R16).

Cnonyka gopmynu (R16) moxxe OyTn nepetBopeHa Ha cnonyky gopmynu () 3a 4onomMorot NpoToKony,
aHanoriyHoro BkasaHomy BuLle ans nepetBopeHHs (R14) Ha cnonyky dopmynu (1).

Cnonyku popmynu (1) ogepxyBanu 3a 4ONOMOrOK HACTYMHMUX NOCMIAOBHUX NEPETBOPEHb, K 306paxeHo
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reTepoLuKniyHe KinbLe
X = ranoreH

Cnonyky cdopmynu (S2) ogepxxysanu 3i cnonyku coopmynu (S1) WnNsaxom 34iNCHEHHS peakLii OKUCHEHHS
3 HacTynHow peakuieto N-ankinyBaHHs. Lle OKMCHEHHs MpoBOAMNOCS 3a OOMOMOrOK peareHTiB, Takux siK
TPETUHHWUIA OyTuRrigponepokcua, AIOKCUA CEneHy, OioKCua MapraHuto TOLWO; Yy MPUCYTHOCTI KaTaniTU4HUX
peareHTiB Cul, Cu(l) Ta iH. NpoBognnn gogaTtkoBe N-ankinyBaHHA LUMSIXOM BUKOPUCTAHHS asnkinranoreHigis
y MPUCYTHOCTI OCHOB, TakMX K rigpug HaTpilo, ankokcug Kanito/Hatpito, ocHoB, Takux gk K2COz, Na2COsg,
Cs2C0s; opraHiyHUX OCHOB, Takux sk giisonponinetunamiH, DBU, DABCO ToLWo; y NonapHUX anpoTOHHUX
po34ynHHMKax, Taknx sk DMF, DMSO, aLeToH TOLLO, eTEPHUX PO3YMHHMKAX, Takux 9k THF, 1,4-giokcaH ToLwo,
3a KiMHaTHOI TemnepaTypu abo nigBuLLEeHNX TeMnepaTyp 3 OAepXXaHHAM crnonyku copmynu (S2).

Crnonyka dopmynu (S2) nigoaetbCs peakuii 3 MeTanoopraHiyHUMKU peareHTamu, TakMMu §K peareHT
piHbspa, AiankinuuHk, ankinnitin Ta iH.; CuUIaHOBUMN peareHTamu, Taknmu K
TPUPTOPMETUNTPUMETUIICUIAH Ta iH.; B €TEePHUX PO34YMHHMKaX, Takux Sk THF, MTBE Towo, 3 ogepxaHHSM
cnonyk cdopmynu (S3).

Cnonyka dopmynu (S3) niggaetbcs O-ankinyBaHHIO 3 ogepxaHHaM cronyku copmynm (S4). Le
NEepPeTBOPEHHS MOXHa MPOBOAUTU LUMSIXOM BUKOPUCTAHHSA arnkinranoreHigiB y NpuCcyTHOCTI OCHOB, TakuX SK
rigpng HaTpito, ankokcua kanito/HaTtpito, K2COz, Na2COs, Cs2COs, rigpua HaTpito; OpraHiyHMx OCHOB, TakuX
[k giisonponinetunamid, DBU, DABCO ToLW0; Y NOASAPHUX anpoTOHHMUX PO34YUHHMKaX, Takux sk DMF, DMSO,
aLeToH TOLLO, eTepHMX PO34YMHHMKaxX, Takux sk THF, 1,4-giokcaH Towo, 3a kiMHaTHOI TemnepaTypu abo
nigBuULLIEHUX TeMnepaTyp.

Cnonyky copmynu (S5) moxHa ogepxyBaTu 3i cnonyku copmynu (S4) WnsaxomM BUKOPUCTaHHA peakuil
ranoreHyBaHHs. Taki peakuii MOXXHa MPOBOAMTU B MPUCYTHOCTI rarioreHyBasnibHUX peareHTiB, Takmx sk N-
ranioreHcykumHamig, ranoreHoBoAHeBa KUCHoTa TOLWO; Y pO3yYMHHUKaX, Takmx sk DMF, ouTtoBa kucnota Ta
iH.; HEODOB'A3KOBO Yy MPUCYTHOCTI [OBABOK, TakMX SIK TPUAITOPOLITOBA KUCHOTA TOLWLO, Yy KaTaniTUudHMX abo
MONSPHUX NPOMNOPLIsX i 3a KIMHaTHOT TeMnepaTtypu abo 3a nigBuLLEHUX TeMnepaTyp.

Cnonyka copmynu (S5) niggaerbcs rigponisy ecTepHoi rpynu 3 ogepxaHHAM crnonyku cdopmynu (S6).
Lle nepeTBOpEHHSA MOXXHA NPOBOANTM Y MPUCYTHOCTI MigpoKcuaiB nyxHux metanis, Takmx gk NaOH, LiOH Ta
iH., Y PO34YMHHUKAX, TAKUX SIK METAHOS, €TaHOI Ta iH., ab0 3 BUKOPUCTaAHHAM PO34YMHHUKIB, Takux sk THF, 1,4-
JioKkcaH Ta iH.

Cnonyka copmynun (S6) nig yac BBedeHHs B peakuilo 3 aueTamiguHom, copmamiguHom TOLLO B
NONAPHUX anpPOTOHHUX PO34MHHUKaX, Takux sk DMF, DMSO, ta metanamm, Migar Towo; HeOOOB'A3KOBO Y
NpUCYTHOCTI A06aBOK, TakMX SK MPOJiH Ta iH., 3a KiMHATHOI TemnepaTypu abo NigBULLEHUX TemnepaTtyp
3abe3nevye ogepxxaHHsa cnonyku dopmynu (S7).

Ak anbTepHaTtuBa crnonyky dopmynu (S7) MoXHa ogepxyBaTu 3a Tpu cTagii. Cnonyka cdoopmynu (S4)
nigoaeTbCst peakuil HITpyBaHHA 3 ogepXaHHsaMm crnonykn dopmynm (S9). Lo peakuito npoBogunu B
NPUCYTHOCTI HITpyBarnbHWUX peareHTiB, TakMx K HiTpaT Kanito, HiTpaT HaTpilo, asoTHa KucroTa TOLO; B
KMCNOTHUX PO3YMHHMKAX, TAKUX SK CipYaHa KucroTa Ta iH.

Cnonyka gopmynu (S9) nigoaeTbeca peakuii BiqHOBNEHHST 3 oAepXaHHAM crnonyku dopmynu (S10). Taki
NepeTBOPEHHS MOXHa MPOBOAMTM 3 BUKOPUCTAHHAM BiOHOBHMKIB, WO MependayarTb rigporeHisauio 3a
JOMOMOrol0 nanagito Ha Byrinni, npoueaypuy BiAHOBMEHHSA 3a AOMNOMOro MeTarny, Takoro sk 3arnis3o, oroBo



abo xnopug onosa Towo. Taki peakuii npoBogATe B 04HOMY abo Ginblue po3vMHHUKAX, Hanpuknag etepax,
Takmx gk THF, 1,4-giokcaH Towo; CnNuUpTi, TaKOMy SK MeTaHOS, €TaHOM TOLWO; Y KMCAOTHMX yMOBaX, LO
nepeabavaroTb XNOpua amoHito, OLTOBY KUCINOTY, XITOPUCTOBOAHEBY KUCMNOTY Ta MNOAIOHI X CymilLui.

3abesnedvyBanu 3gificHeHHs peakuii cnonyku oopmynu (S10) 3 ankinHITPMIOM Y NPUCYTHOCTI KUCIOTHUX
peareHTiB, TakMx Sk MeTaHCynb(OHOBa KWUCIOTa, CipyaHa KUCNOTa, XIIOPUCTOBOAHEBA KucnoTa TOLWO, 3
ogepxaHHaAM cronyku copmynn (S7). Take X NepeTBOPEHHS MOXHA MNPOBOAMTM 3 BUKOPUCTAHHAM
Tpuankinoproauetaty B MPUCYTHOCTI aueTaTy aMOHil0 Yy BiAMOBIAHWX MOMSPHMX MPOTOHHWUX PO3YMHHUKAX,
Takux siKk €eTaHos, MeTaHonN Ta iH.

3abesnedvyBanu 34iNCHEHHA peakuii cnonykn copmynu (S7) i3 docdopunranoreHigamm, Takmmmn €K
POCI; abo POBrs, HeoboB'A3KOBO B PO3YMHHUKAX, Takmx K TONyor, kcunon, xrnopbeHson Towo abo ix
CyMili, HeODOB'sI3KOBO 3 BMKOPUCTAHHSAM OpraHivyHOi OCHOBM, TaKoi SIKk TpMeTuMnamiH, giisonponinetunamiH
TOLWO, 3 0AepKaHHAM crnonykn oopmynu (S8).

3abesneyvyBanu 34iNCHEHHA peakuii cnonyku dopmynn (S8) 3i cnonykoto dopmynum (AS) y NpUCYTHOCTI
nNpuaaTHOroO peareHTy AONs peakuii CrnonyyeHHss 3 ogdepxaHHsm cronyku dopmynu (1). Peakuito MoxHa
NPOBOAMTU B MPUCYTHOCTI OpraHiYHOi OCHOBMW, TaKOI K Aiisonponinetunamid, Tpuetunamid, DBU Towwo, abo 3
BMKOPUCTaHHSIM peareHTiB Ans peakuii cnony4veHHs, Takmx sik DCC, EDC, BOP, pyBOP, HBTU Ttowo; a6o y
yncTomy Burnagi, abo B eTepHNX po3umHHUKax, Takmx sik THF, 1,4-giokcaH Towo, abo NnonspHMX anpoTOHHUX
PO34uMHHMKaxX, Takux sk DMF, DMA, DMSO Ta iH.

Kpim TOro, cnonyka copmynu (S2) nigoaetbcs peakuii AMdpTOpyBaHHA 3a JOMNOMOrOK peareHTiB, Takux
sk DAST, Selectfluor Too, y XnNopoBaHOMY PO3YMHHUKY, TAKOMY SIK OUXMOPMETaH TOLO; 3 OAEPKaHHAM
cnonyku popmynm (S11) (RS, RI=F).

Takox cnonyka cpopmynu (S1) nigaaetbca C-ankinysaHHio Ta N-ankinyBaHHiO 04HOYACHO B MPUCYTHOCTI
arnkinranoreHigiB Ta y NpMCYTHOCTIi OCHOB, TakMX SIK FiApyAa HaTpito, ankokcma kanito/HaTtpito, K2COs, Na2COs,
Cs2COg3; opraHi4yHMX OCHOB, Takux Sk giisonponinetnnamii, DBU, DABCO TOLLO; B MNOMSAPHMX anpoOTOHHUX
PO34YMHHMKaX, Takux sk DMF, DMSO, aueToH ToLLO, ETEPHUX PO3YMHHUKAX, Takux sik THF, 1,4-giokcaH Towo,
3a KiMHaTHOT TemnepaTtypu abo nigBULLEHUX TeMMepaTyp 3 oAepXKaHHSAM crnonyku dopmynu (S11) (Re, RY =
ankin).

Cnonyka dopmynu (S11) moxe 6yTn nepetBopeHa Ha crnonyky dopmynu (l) WNAXOM BMKOPUCTaHHS
N'aTUCTaAiNHOrO NPOTOKOSY, aHamNoriYHOro BKasaHOMy BULLE ANS NepeTBOPEHHSA cnonykun dopmynu (S4) Ha
cnonyky cdopmynu (1).

Kpim Toro, cnonyka cdopmynu (S11) moxe Oyt nepetBopeHa Ha cnonyky dopmynm (S14) wnsaxom
BMKOPUCTAHHA TPUCTAAIMHOrO MNPOTOKONY, aHamnoriyHoOro BKa3aHOMY BULLE [AMsi NEPETBOPEHHSI CMOMyKM
dopmynu (S4) Ha cnonyky cpopmynum (S7) 3a 4ONOMOrol ofepXaHHA cnonyku gopmynu (S5) i3 HacTynHUM
oflepXaHHAM cnonyku copmynu (S6).

Cronyka copmynu (S14) moxe Oyt nepetBopeHa Ha cronyky dopmynu (I) WNAXOM BMKOPUCTaHHS
OBOCTaiNnHOro NpOTOKONY, aHanoriYHoro BkasaHOMy BULLle ANs NepeTBOPEHHS crnonyku dopmynu (S7) Ha
cnonyky dopmynu (1).

Cnonyka copmynn (1) gopaTkoBO nif 4ac BBEAEHHS B peakuild 3 PisHUMKM MeTanoopraHiyHumm
peareHTamu, Takumm sk LiAlH4, BH3-DMS Towwo, 3abe3neuye ogepxaHHsa cnonyku dopmynm (I). Taki peakuii
NpoBoaATb B 04HOMY abo BinbLue po3unmHHMKaX, Hanpuknag etepax, Takux sk THF, 1,4-giokcaH Towo.

Cnonyku cpopmynu () ogepxyBanu 3a 4ONOMOrOK HACTYMHMUX NOCMIAOBHUX NEPETBOPEHb, K 306paxeHo
Ta onuncaHo Ha cxemi T.
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HiTpyBaHHsa crnonyku dopmynu (T1) 3a 4ONOMOIOK HITpyBarbHUX peareHTiB, Takux sk 6e3 oOMeXeHHs
OVMy4Ya a30THa KWCIOoTa, HIiTpaT Kanito TOowo, Y KUcrnoTax, Takmx gk 6e3 obmexeHHsa xnopug onosa(lV),
cipyaHa kucrnoTa, TpUgTopoLTOBa KMCMNOTA, OLTOBA KUCIOTa TOLLO, aHrigpuaax, Takmx sk OUTOBUIN aHrigpua,
TpupTopoLTOBMI aHrigpma Towo abo ix cymiw(cymilli), 3abesneuye ogepxaHHsa cnonykn opmynu (T2).

Cnonyka copmynu (T2) nigoaetbca peakuii ectepudikauii 3 OgepXaHHAM BiAMOBIAHOI CMOMYKM
dopmynn (T3) 3 BUKOPUCTaAHHAM PO3YMHHWKIB, TaKMX SK MeETaHOf, eTaHon, nponaHon, TpeT-byrtaHon, i3
BMKOPUCTAHHSAM KUCMOTHMX YMOB, TakMX SIK XJIOPUCTOBOAHEBA KWUCIOTA, CipyaHa KUCMOTa, TiOHinxnopug
ToLo abo ix cymiw(cymiLli).

MoxigHa cnonykn popmynu (T3) nigaaeTbca peakuii N-ankinysaHHa 3 ogep)XaHHAM BignoBigHOT CNOMYKK
dopmynu (T4) 3 BUKOPUCTAHHAM arkinamiHy Ta PO34YMHHMKIB, TAKUX SIK METaHOJf, eTaHoM, NPonaHor, TpeT-
OyTaHorn.

Crnonyka dopmynu (T4) nicns BiGHOBNEHHS HiTporpynu 3abesnevye BiOMNOBIOHY aHiNiHOBY CMOMyKy
dopmynu (T5). BigHOBNEHHS HITPOrpynu NpoBOAWNW 3 BUKOPUCTAHHAM pi3HMX peareHTiB; 6e3 oOMexXeHHs
Taki BiAHOBHUKM NepeabavatoTb rigporeHisadito 3a AONOMOror nanagito Ha BYrinmi, npoueaypuy BiAHOBIEHHS
3a JOMOMOroK MeTarny, Takoro sik 3ani3o, ofioBo abo xfopua onoBa ToLlo. Taki peakuii NpoBoAATb B OgHOMY
abo GinbLue po3umMHHUKaX, Hanpuknag etepax, Takmx 9k THF, 1,4-giokcaH ToOLLO; CNMPTIi, TaKOMY ik METaHO,
€TaHOn TOLLO; Y KUCIOTHMX YMOBaXx, Lo nepegbayatoTb Xopua amoHito, OLTOBY KUCIOTY, XITOPUCTOBOAHEBY
KMCMOTY Ta NoAibHi ix cymiLui.

Linknisauis cnonyku dopmynu (T5) i3 BukopuctaHHsam CDI B NONSpHMX anpoOTOHHUX PO3YMHHMKAX, TaKUX
sk DMF, DMSO, ranoreHoBaHuXx po34nHHuKax, Takux sk DCM, xnopodopM, eTepHUX PO3UMHHMKAX, TaKNX K
THF, 1,4-piokcaH, 3a KiMHaTHOI TemnepaTtypu abo nigBuLLEHMX TemnepaTyp 3abe3neyye OAepXaHHS
crnonyku coopmynu (T6).

Cnonyka dopmynu (T6) niggaetbca N-ankinyBaHHIO 3 BUKOPUCTaHHAM ankinranoreHigis y npucyTHOCTI
OCHOB, Takux fK rigpug Hatpito, ankokcug kanito/HaTpito, K2COsz, Na2COs, Cs2CO3; opraHidyHUX OCHOB, Takux
[k giisonponinetunamid, DBU, DABCO ToL0; Y NOMASpHUX anpoTOHHMX PO3YUHHUKaX, Takux sk DMF, DMSO,
aLeToH TOLLO, eTEePHMX PO34MHHMKaX, Takux sk THF, 1,4-giokcaH Towo, 3a kiMHaATHOI TemnepaTypu abo
nigBuLLEHNX TemnepaTyp 3 ogepXaHHAM cnonykn opmynm (T7).

3abesnedyBanu 3aincHeHHsA peakuii cnonyku dopmynu (T7) i3 TpeT-6yTunkapbamaTom y npucyTHOCTI
Kartanisartopa, Takoro AK Tpuc(anbensunigeHaueToH)gunanagin(0), aueraTt nanagito(ll),
Gic(anbeHsunnigeHaueToH)2Pd(0), pau-2,2'-6ic(gudenindocdiHo)-1,1'-6iHadTmn, 2,5-6ic(Tpu-TpeT-
6ytundocdin)nanagin(0) Towo; y npucyTHOCTI niraHgis, Taknux sk RuPhos, Xanthphos, Davephos, BINAP
TOLLO; i3 BMKOPWUCTaHHSAM NpuaaTHOI OCHOBMW, Takoi Sk kapboHaT HaTpito, kapboHaT uesito, TpeT-6yTokena
HaTpito, TpeT-6yTokema kanito, DIPEA, Tpudocdat kanito Ta iH.; y NpugaTHOMY PO34YMHHUKY, BUOpaHOMY 3
THF, 1,4-giokcaHy, aumeTtokcuetaHy, DMF, DMA, Tonyony ToLlo, 3 ogep>aHHsM cnonyku copmynu (T8).

Cnonyka copmynu (T8) nigaaeTbCca BMAANEHHIO 3aXUCHOT rPynn 3 BUKOPUCTAHHAM KWUCIOT, TaKuUX $IK
OpraHiyHi KMCNoTW, Taki 9K TpuUTOpoUTOBa KUCMOTa, MeTaHCynbgOHOBa KMCNOTa TOLWO, MiHepanbHi
KMCMNOTK, TakKi Ik XITOPUCTOBOAHEBA KMUCMOTA, OLUTOBA KucnoTa (BogHa abo B eTepHMX PO3YMHHUKAX), cipdaHa
KMCNOTa TOLLO; 3 BMKOPUCTAHHAM PO3YMHHUKIB, TakUX sIK AuMxnopmeTaH, guxnopetaH, THF, 1,4-piokcaH
TOLLO, 3 oAepkaHHAM cnonyku coopmynu (T9).

3abesnedvyBanu 3gincHeHHs peakuii cnonykn dopmynu (T9) 3 ankinHITPMIOM Y NPUCYTHOCTI KUCAOTHUX
peareHTiB, Taknx sIK MeTaHCynb(OHOBA KWUCMOTa, CipyaHa KWCrnoTa, XIOPMCTOBOAHEBa KMCMOTa TOLWO, 3
opgepxaHHaM cnonyku copmynu (T10). Take X NepeTBOPEHHS MOXHa MNPOBOAMTM 3 BUKOPUCTAHHSIM
Tpuankinoproauetaty B MPUCYTHOCTI aueTtaTy aMOHil0 Yy BiAMNOBIAHUX MONAPHUX MPOTOHHUX PO3YUMHHUKAX,
TaKuX SK €TaHOM, MEeTaHOonM Ta iH.

3abesnedyBanu 3giicHeHHs peakuii cnonyku dopmynu (T10) i3 doccopunranoreHigamm, Takmmm sk
POCIz a6o POBrs, Heob0B'I3KOBO B PO3UYMHHMKAX, TakKMX K TOMyor, kcunon, xnopbeHson towo abo ix
CyMiLli, HeOBOB'AI3KOBO 3 BUKOPUCTAHHAM OpraHiyHOi OCHOBMW, Takoi SIK TpMeTUnamiH, AiisonponinetunamiH
TOLLO, 3 oAepxaHHAM cnonyku copmynu (T11).

3abesnedyBanu 34iicHeHHS peakuii cnonyku dopmynu (T11) 3i cnonykoto chopmynu (AS5) y NpUCYTHOCTI
NpuOaTHOIro peareHTy ONis peakuil CrnonyyYyeHHs 3 odepkaHHam cnonyku cdopmynu (I). Peakuito MoxHa
NpPOBOAMTU B MPUCYTHOCTI OpraHiYHOi OCHOBMW, TaKOI K Aiisonponinetunamiy, Tpuetunamid, DBU Towwo, abo 3



BMKOPUCTAHHSIM peareHTiB Ansi peakuii cnonyyenHs, Takux sik DCC, EDC, BOP, pyBOP, HBTU Towo; B
€TEepPHUX po3dMHHMKaX, Takux sk THF, 1,4-giokcaH Towo, abo NoNsipHMX anpPOTOHHUX PO3YMHHMKAX, TaKUX SK
DMF, DMA, DMSO Ta iH.

Cnonyku cpopmynu () ogepxyBanu 3a AONOMOrOK HACTYMHMX MOCiAOBHMX NEPETBOPEHb, K 300paeHo
Ta onucaHo Ha cxemi U.
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Cnonyka copmynun (T4) nig yac BBeOeHHA B peakuilo 3 auetamiguHom, dopmamignHoM TOWO B
NONAPHUX anpPOTOHHUX PO34YMHHMKaX, Takmx sk DMF, DMSO T1a iH., 3a TemnepaTypu, WO ABNsie coboto
nigBvLleHy TemnepaTypy, 3abe3nedyBana ogepxaHHs cnonyku opmynm (U2).

3abesnedyBanu 3diicHeHHs peakuii cnonyku dopmynu (U2) i3 doccopunranoreHigamm, Takumm sk
POCIs abo POBrs, HeobOOB'I3KOBO B PO3YMHHUKAX, TakMx K TONyori, kcunon, xrnopbeHson Towo abo ix
CyMiLlli, HeOoBOB'A3KOBO 3 BUKOPUCTAHHSAM OpPraHiYHOi OCHOBW, TaKOi sIK TpMeTunamiH, AiisonponineTunamiu
TOLLO, 3 ogepxaHHAM cnonyku coopmynu (U3).

3abesnedyBanu 3gincHeHHs peakuii cnonyku dopmynum (U3) 3i cnonykoto popmynum (A5) y NpUCYTHOCTI
nNpuMaaTHOro peareHTy AN peakuii cnonyyYeHHs 3 ogepxkaHHAM cnonyku cpopmynm (U4). Peakuito MoxHa
NPOBOAWTU B NPUCYTHOCTI OpraHiyHOT OCHOBW, TaKol AK giisonponinetunamid, Tpuetunamid, DBU Towo, abo 3
BMKOPUCTAHHSIM peareHTiB Ansi peakuii cnonyyeHHs, Takux sk DCC, EDC, BOP, pyBOP, HBTU Towo; B
€TEepPHUX po3dMHHMKaX, Takux sk THF, 1,4-giokcaH Towo, abo NONsipHMX anpPOTOHHUX PO3YMHHMKAX, TAKUX SK
DMF, DMA, DMSO Ta iH.

BigHoBneHHs1 cnonykmn cdopmynu (U4) 3abesnedye opepxaHHsa cnonyku cpopmynu (U5). BigHoBneHHs
HITPOrpyNu NPOBOAMIN 3 BUKOPUCTAHHAM Pi3HUX peareHTiB; 6e3 oOMexXeHHs Taki BioHOBHMKM nepegbavaloTb
rigporeHisauito 3a 4ONOMOro nNanagito Ha Byrinmi, npoueaypu BiQHOBMNEHHS 3a AOMNOMOrol0 MeTany, Takoro
AK 3ani3o, onoso abo xnopua onoBa Towpo. Taki peakuii NpoBoaATb B 0gHOMY abo Binblie po3yYMHHUKAX,
Hanpuknag eTepax, Takux sk THF, 1,4-giokcaH Towo; cCnupTi, TakoOMy $IK MeTaHOM, €TaHon TOoLo; Y
KMCMOTHUX YMOBax, WO nepenbayaloTb XIOpua amoHilo, OUTOBY KWUCMOTY, XJTIOPUCTOBOAHEBY KWUCMOTY Ta
noAdibHi ix cymiui.

Livknisauis cnonyku cdopmynu (U5) 3 BUKOpMCTaAHHAM BiMOBIHOIO KETOHY B KUCIOTHOMY KaTtarnisaTopi,
Takomy sik pTsOH, GeH3oncynbgoHOBa KUCIOTa, CipyaHa KucroTa Ta OuToBa KMACMNOTa, 3a KiMHAaTHOI
TemnepaTypu abo nigsuLLeHMX TemnepaTyp 3abesneyye ogepxaHHsa cnonyku copmynm (UB).

Cnonyka dopmynu (U6) nigaaetbca N-ankinyBaHHIO 3 BUKOPUCTAHHSAM ankinranoreHigis y npucyTHOCTI
OCHOB, Takux §K rigpua Hatpito, ankokcug kanito/Hatpito, K2CO3z, Na2COs, Cs2CO3; opraHidyHUX OCHOB, Takux
[k piisonponinetunamid, DBU, DABCO ToLW0; Y NONASAPHUX anpoTOHHUX PO3YUHHMKaX, Takux sk DMF, DMSO,
aLeToH TOLLO, eTepHUX PO3YMHHUMKaxX, Takmx gk THF, 1,4-piokcaH Towo, 3a KiMHaTHOI Temnepatypu abo
nigBuLLEHNX TemnepaTyp 3 ofaepXaHHAM crnonyku popmynm (1).

Cnonyku cpopmynu (1) ogepxysanu 3a 4ONOMOroOK HACTYMHUX NOCNIAOBHUX NEPETBOPEHD, K 306paxeHo
Ta onucaHo Ha cxemi V.
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Crnonyky dopmynun (V2) moxHa ogepxyBatu 3i crnonykum copmynm (V1) wnaxom  peakuii
BigHOBMOBaNbHOI uUMknidauii. Lli nepeTBOpeHHA MOXHa MNPOBOAMTU 3 BUKOPUCTAHHAM BiOHOBMOBaNbHUX
peareHTiB, Hanpuknag, 3a OOMNOMOro KOHTAKTHOI rigporeHisadii y npucytHocTi Hikento Penes, Pd/C, PY/C
TOLLO; B €TepPHUX PO3YMHHUKaX, Takux gk 1,4-giokcaH Towo; HeoboB'A3KOBO 3a KiMHATHOI TemnepaTtypu abo
3a nigBuLLEeHnX TemnepaTtyp.

Crnonyka copmynu (V2) nigaaetbca peakuii Adia3oTyBaHHA 3 BUKOPUCTAHHAM TPET-OyTUIHITPUTY,
i30aMinNHITPUTY, HITPUTY HaTpil0 TOLO; i3 HACTYMHOK peakuielo 3 ranoreHigamm Migi Towo, Lo MOoXe
3abe3neunTn ogepxxaHHsa cnonyku opmynu (V3)

Cnonyka copmynun (V3) nigoaetbca C-ankinyBaHHio Ta N-ankinyBaHHO OAHOYACHO B MNPUCYTHOCTI
ankinranoreHigis Ta y NpUCYTHOCTI OCHOB, TakuX SK rigpua HaTpito, ankokeug kanito/Hatpito, K2COsz, Na2COs,
Cs2C0s3; opraHiyHMX OCHOB, Takux sk giisonponinetunamiH, DBU, DABCO ToLWO; B NONAPHUX anpoTOHHMX
PO34YMHHMKaX, Takux sk DMF, DMSO, aLeToH ToLL0, eTEPHUX PO3YMHHUKAX, Takmx sk THF, 1,4-giokcaH Towo,
3a KiMHaTHOI TemnepaTypu abo nigBuLweHnx TemnepaTyp 3 ogepxaHHam cnonykm copmynu (V4).

Cnonyka dopmynu (V4) moxe Gyt nepeTBopeHa Ha crionyky dopmynu (l) WnsxoM BUKOPUCTAHHS 3-
CTafiHOro NpOTOKOJTY, aHarnoriYHoro Bka3zaHoMy Ha cxemi P ons nepeTtBopeHHs cnonykun copmynu (P6) Ha
cnonyky cdopmynu (1).

Cnonyku cpopmynu () ogepkyBanu 3a 4ONOMOrOK HaCTYMHMX NOCMIAOBHUX NEPETBOPEHb, K 306pakeHo
Ta onuncaHo Ha cxemi W.
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Cnonyka copmynu (W1) nigaaetsca peakuii ectepudpikadii 3 ogepxaHHsamM cnonyku cdopmynu (W2). Le
NepeTBOPEHHSA MOXHA NPOBOAUTU LLUNAXOM 34INCHEHHS peakLii CNMPTIB, TakMX SIK METAHOS, eTaHOos TOLLO; Y
NMPUCYTHOCTI MiHEparnbHUX KUCMNOT, TakUX $K cipYaHa KuCNoTa, OPraHiYHUX KUCMOT, Takux $K
MeTaHCyrnbgOHOBa KucMoTa Towo, abo y NPUCYTHOCTI peareHTiB Yy BWUIMA4I XMOpuaiBX, TakuMx K
TiOHINXxnopua, okcaninxnopug Ta iH. Lle nepeTBopeHHs Takox Moxe 6yTu NpoBeAeHO 3a JOMNOMOrol peakuii
MiuyHoOy Mix kucnotoro (W1) Ta BignoBigHUMKM cnvpTamMu y MNPUCYTHOCTI TpuapundocdiHie Ta
asokapbokcmnaris, Takux sk DEAD, DIAD Touo.

Crnonyka dopmynm (W2) nigoaetbca peakuii OEH3MIOBOro ranoreHyBaHHA 3 BMKOPUCTAHHAM
ranoreHyBanbHUX peareHTiB, Takmx Ak N-ranoreHcykUuHiMig Ta iH.; y MPUCYTHOCTI iHiuiaTopiB, Takux £iK
GeHsoinnepokeng, AIBN Towo; y po3vMHHMKaxX, TakMx sSIK TeTpaxnopMmeTaH Ta iH.; 3a MiaBULLEHOT
TemnepaTypu 3 ogepXaHHaM crnonyku popmynm (W3).

Cnonyka dpopmynum (W3) nig yac BBegeHHS B peakLUito 3 rigpokCcMaoM aMOHiIl0 3a KiMHaTHOI TemnepaTypu
abo 3a nigBuLIEHNX TemnepaTtyp Y CIMPTOBUX PO3YMHHUKAX, TAKMX sIK METAHOJI, €TaHON TOLLO; MiagaeTbCs
peakuii umknisauii 3 ogepxxaHHsaM cnonyku opmynu (W4).

Cnonyka dopmynu (W4) nigoaetbca C-ankinyBaHHtio Ta N-ankinyBaHHIO OLHOYACHO B MPUCYTHOCTI
ankinranoreHifis y NpUCyTHOCTI OCHOB, TakuX SK rigpva HaTpito, ankokcug kanito/HaTtpito, K2COs, Na2COs,
Cs2COs; opraHiyHMX OCHOB, Takux Sk giizonponinetunamid, DBU, DABCO ToWO; B NONSAPHMX anpoOTOHHMX
po34vnHHMKax, Taknx sk DMF, DMSO, aLeToH TOLLO, eTEPHNX PO3YMHHMKAX, Takmx 9k THF, 1,4-giokcaH ToLwo,
3a KiMHaTHOI TemnepaTypu abo nigBuLLEeHNX TeMnepaTyp 3 oaepXaHHAM cnonyku coopmynu (W5).

Cnonyka dopmynu (W5) nig yac BBegeHHSA B peakuilo 3 UiaHigamn meTtanis, Takumu sk dianig migi(l)
TOLWO, Y MOMSPHOMY arpoTOHHOMY pPO34YMHHUKY, Takomy sk DMF Towo, 3a nigBuwieHux TemnepaTyp
3abesnevye ogepxxaHHsa cnonyku copmynu (W6).

Cnonyka dopmynn (W6) nigoaetbcs peakuii rigponisy 3 ogepxaHHam cnonyku dopmynu (W7). Lle
NepeTBOPEHHS MOXHa NPOBOAUTU B NPUCYTHOCTI M4POKCUAIB Ny>XHMX MeTaniB, Takux gk NaOH, LiOH Ta iH.,
Yy PO34YMHHMKAX, TaKUX SIK METaHOJ, eTaHOos Ta iH., ab0 3 BMKOPUCTaHHAM PO34MHHUKIB, Taknx sik DMF, THF,
1,4-piokcaH.



Cnonyka dopmynu (W7) moxe OyTn nepeTBopeHa Ha cnonyky dopmynu (1) Wnaxom BUKOPUCTaHHSA 3-
CTafiHOro NpOTOKOJTY, aHanoriYHoro BkasaHoMy Ha cxemi P ansa nepetBopeHHs cnonykn gopmynum (P6) Ha
crnonyky dopmynu (1).

Cronyku dopmynu (1) ogepxxyBanu LUASXOM HACTYMHUX MOCHiIAOBHUX NEPETBOPEHb, SIK 300paxeHo Ta
onncaHo Ha cxemi Y y JaHOMy JOKYMEHTI HUXYe.
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Cnonyka dopmynu (Y1) nigoaetbcs peakuii 3 ocHoBamu, Takumm sk K2COs, Na2COs, Cs2COs TOLO; Y
po34YuHHMKax, Taknux ak DMF, DMSO Ta iH., 32 niaBuweHnx TemnepaTtyp 3 o4epXaHHAM CNonyku opmynu
(Y2).

Cnonyka copmynu (Y2) nigoaetbCs peakuii BiGHOBMEHHS 3 ofepXaHHAM cnonyku dopmynu (Y3). Taki
peakuii BiQHOBIEHHS HITPOrpynu MNpOBOAWMMAM 3 BUKOPWUCTaHHAM pi3HMX peareHTiB; 6e3 obMexeHHs Taki
BiJHOBHMKUN NepeabayaloTb rigporeHisadilo 3a 4ONOMOroK nanagito Ha Byrinni, npoueaypy BiQHOBMEHHS 3a
JOMOMOroK MeTarly, Takoro ik 3aniso, onoBo abo xnopug ofioBa Towo. Taki peakuii NPoBOASATb B OAHOMY
abo OinbLue po3vmMHHUKaX, Hanpuknag etepax, Takmx 9k THF, 1,4-giokcaH TOLLO; CNMPTI, TAKOMY Ik METaHOI,
€TaHOIN TOLLO; Y KUCIOTHMX YMOBaX, Lo nepeabayatoTb XIopua aMoHilo, OLTOBY KUCIOTY, XJTOPUCTOBOOHEBY
KMCNOTY Ta NoAibHi ix cymiLui.

Linknizauis cnonyku popmynu (Y3) i3 BukopuctaHHam CDI B nongpHUX anpoOTOHHUX PO3YMHHUKAX, Takux
sk DMF, DMSO, ranoreHoBaHux po3vnHHmnKax, Takux ak DCM, xnopodopm, eTEPHMUX PO3YMHHUKAX, TAKMX SK
THF, 1,4-piokcaH, 3a KiMHaTHOI TemnepaTypu abo nigBULLEHUX TemnepaTyp 3abesneyye oAepKaHHS
crnonyku copmynu (Y4).

Cnonyka dopmynu (Y4) nignaetbca N-ankinyBaHHIO 3 BUKOPUCTaAHHAM ankKinranoreHigais y npucyTHOCTI
ocHoB, Takux sk NaH, ankokcnanm kanito/HaTpito, K2COz, Na2COs, Cs2C0Oz, OpraHiyHUX OCHOB, TaKuUX $iK
giisonponinetnnamii, DBU, DABCO TOLL0; Y NOMSPHMX anpoOTOHHWX PO34YMHHUKaX, Taknx gk DMF, DMSO,
aueToH TOLLO, eTepHMX PO34YMHHMKax, Takux sk THF, 1,4-giokcaH Towo, 3a kiMHaTHOI TemnepaTypu abo
nigBULLIEHMX TEMMepaTyp 3 ogep>KaHHsaM cnonyku opmynm (Y5).

3abesnedyBanu 34iNCHEHHA peakuii cnonyku dopmynu (Y5) i3 TpeT-6yTunkapbamaToMm y nNpuCyTHOCTI
KaTanisatopa, Takoro AK Tpuc(anbeHsunigeHaueToH)aunanagin(0), aueraTt nanagito(ll),
Bic(anbeHsunigeHavueToH)2Pd(0), pauemivyHuin 2,2'-6ic(andeHindocdiHo)-1,1'-6iHadpTtnn, 2,5-6ic(Tpu-TpeT-
6ytundocdid)nanagin(0) Towo; y npucyTHocTI niranais, Takux sk RuPhos, Xanthphos, Davephos, BINAP
TOLLO; i3 BUKOPUCTaHHAM nNpuaaTHoi ocHoBM, Takoi sk K2COs, Na2COs, Cs2COs, TpeT-b6yToKkeua, HaTpito, TpeT-



oytokeupg kanito, DIPEA, TpudocdaT kanito Ta iH.; y npugaatHoMy PO34MHHUKKY, BMOpaHomy 3 THF, 1,4-
niokcany, gumeTtokcmeTaHy, DMF, DMA, Tonyony Tollo, 3 ogepxaHHsaM cnonyku coopmynu (Y6).

Cnonyka dopmynu (Y6) nigaaetbcs BUAANEHHIO 3aXMCHOI IPYNU B KUCIOTHUX YMOBAaX i3 3aCTOCYBaHHAM
OpraHiyHMX KWUCMOT, Takmx SIK TPUETOPOLTOBA KMCMOTa, MeTaHCynb(OHOBA KMCMOTa TOLWLO, MiHepanbHUX
KMCNOT, TaknX sIK XNOPMCTOBOAHEBA KUCMOTA, OLTOBA KMCnoTa (BogHa abo B eTepHUX PO3UMHHUKAX), cipyaHa
KMCNOTa TOLLO; 3 BMKOPUCTAHHAM PO3YMHHUKIB, TakUMX sIK AuMxnopmeTaH, guxnopetaH, THF, 1,4-piokcaH
TOLLIO, 3 oAepKaHHAM crionyku copmynu (Y7).

3abesnedyBanu 3giNcHeHHsA peakuil cnonykn dopmynu (Y7) 3 ankinHiTpunom y npuCyTHOCTI KMCNOTHUX
peareHTiB, TakMx SIK MeTaHCynb(OHOBA KWUCIOTA, CipyaHa KUCroTa, XJIOPUCTOBOAHEBA KMCMNOTa TOLLO, 3
ogepxaHHaM crnonyku dopmynn (Y8). Take X NepeTBOPEHHS MOXHa MNPOBOAMTM 3 BUKOPUCTAHHAM
TpuarnkinoptoaueTtaTty B NPUCYTHOCTI aueTaTty amOHil0 y BiAMOBIOHWX MOMSPHUX MPOTOHHUX PO3YUMHHUKAX,
TaKuX SIK €TaHOM, MEeTaHon Ta iH.

3abesnedvyBanu 3aiNcHeHHsa peakuii cnonykn dopmynm (Y8) i3 docdopunranoreHigammn, Takumm sik
POCIs abo POBrs, HeobOOB'I3KOBO B PO3YMHHUKAX, TakMx K TONyori, kcunon, xnopbeHson Towo abo ix
CyMiLi, HeODOB'sI3KOBO 3 BUKOPUCTAHHAM OpraHiYHOi OCHOBMW, Takoi SIK TPMETUNaMiH, giisonponineTunamiH
TOLLIO, 3a KiMHaTHOI TemnepaTypu abo nigBuLLeHX TemnepaTyp 3 ogepXXaHHAM cnonyku popmynu (Y9).

3abesnedyBanu 3gincHeHHs peakuii cnonykn dpopmynu (Y9) 3i cnonykoto popmynm (A5) y NpMCYTHOCTI
nNpuMaaTHOro peareHTy Ans peakuii cnonydeHHa 3 ogepXaHHAm crnonykum dopmynm (I). Peakuito mMoxHa
NPOBOAWTU B NPUCYTHOCTI OpraHiyHOi OCHOBW, TaKoi K diisonponinetunamid, Tpuetunamid, DBU Touwo, a6o 3
BMKOPUCTAHHSM peareHTiB Ansi peakuii cnonyyeHHs, Takux sk DCC, EDC, BOP, pyBOP, HBTU Towo; B
eTepHUX po3dnHHMKax, Takux sik THF, 1,4-giokcaH Towo, abo NONsApHUX anPoOTOHHUX PO3YUHHMKAX, TaKUX SK
DMF, DMA, DMSO ToLwo, 3a niaBuLeHnx Temneparyp.

Cronyku dopmynu (1) ogepxyBanu LUASXOM HACTYMHUX MOCHiIAOBHUX NEPETBOPEHb, sIK 300paxeHo Ta
OnuncaHo Ha cxeMi Z y 4aHOMYy AOKYMEHTI HKYe.
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Cnonyka cdopmynu (Z1) nigoaeTbCcsa peakuii OKUCHEHHSI 3 BUKOPUCTAHHSAM OKMCIOBaNbHUX peareHTiB,
Takux SK TPETUHHUI OyTUrigpPONEepOKCUA, LIOKCUMA CeneHy, AIOKCUO MapraHuto TOLWO; Y MNPUCYTHOCTI
kataniTnyHux peareHtiB Cul, Cu(l) Ta iH. 3 ogepxaHHAM cnonyku dopmynu (Z2).

Cnonyky dopmynu (Z3) MoxHa ogepXyBaTtu 3i crnioniyku oopmynn (Z2) WnisaxoM BUKOPUCTAHHS peakuii
BBELEHHA KapOOHINbHOI 3aXMCHOI rpynu 3 BMKOPUCTAHHAM JioniB, Takux ak 2,2-gumeTtunnponad-1,3-gion
TOLLO; Y NPUCYTHOCTI cnaboKNUCNOTHMX peareHTiB, Taknx 9k PTSA Ta iH.; 3 BUKOpUCTaHHAM BYrneBOOHEBUX
PO34YMHHWKIB, TAKNX SK LIMKITOreKcaH ToLo.

Cnonyka dopmynu (Z3) nicns N-ankinyBaHHS 3 BMKOPWUCTAHHSM ankinranoreHigiB 1a OCHOB, TakuX $IK
K2COs, Na2C0sz, Cs2COs; opraHiyHMX OCHOB, Takux €K giisonponinetunamiH, DBU, DABCO Towo; y
NONSAPHUX anPOTOHHUX PO34YNHHUKAX, Taknx sk DMF, DMSO, aueToH ToLWwo, eTEPHUX PO3YMHHMKAX, TaKUX SK
THF, 1,4-giokcaH TowLo, 3a KiMHaTHOI TemnepaTtypu abo nmigBuLleHMXx TemnepaTyp 3abesneyye ogepXKaHHs
crnonyku dopmynu (Z4).

Cnonyka dopmynun (Z4) nigaaeTbcsl rigponidy ecTepHoi rpynu B MNPUCYTHOCTI TOPOKCUAIB NY>KHUX
mMeTanis, Takux gk NaOH, LiOH Ta iH., i3 BUKOPUCTAHHAM PO34YMHHUKIB, TAKNX K METaHOJ, eTaHOn Ta iH., abo
3 BUKOPUCTaHHSAM PO34YMHHUKIB, Takux ik THF, 1,4-giokcaH Ta iH.; 3 ogepXaHHsaM crnonyku doopmynum (Z5).

Cnonyka dopmynu (Z5) moxxe Oyt nepeTBopeHa Ha cnonyky dopmynu (Z8) WnsaxoM BUKOPUCTaHHSA 3-
CTadinHOro NpOTOKONY, aHanoriYHoro BkasaHoMmy Ha cxemi P ansa nepetsopeHHsa cnonyku dhopmynu (P6) Ha
cnonyky cdopmynu (1).

Cnonyka copmynu (Z8) nig 4Yac BuOaneHHs 3axMCHOI rpynuv KeTam B KUCMOTHOMY CepenoBuLLi
3abesnevye ogepxaHHa cnonyku cdopmynu (I). Lile nepeTBOpeHHS BWKOHYyBamnu LUASIXOM BUKOPUCTaHHS
MiHepanbHux kucrot, Takmx fk HCI, H2SO4 TOwo; WNAXOM BUKOPUCTAHHS PO3YMHHUKIB, Takux sk 1,4-
piokcaH, THF, ouTtoBa kucnoTa ToLo.

Kpim Toro, cnonyka cdopmynu (I) moxe OyTn nepetBopeHa Ha cronyky dopmynu (1) 3a gonomoroto
BigHoBneHHs 3a KikHepom-Bonbdom i3 BMKOpPUCTAHHAM BIigHOBMEHHS 3a AOMOMOroH rigpoxnopuay
rigpokcunamiHy B Ny)KHOMYy cepefoBuLli. Take NepeTBOPEHHS TakoX Moxe OyTn npoBedeHe LUMSXOM
BUKOPUCTaHHSA peakLuii BigHOBEHHSA 3a KneMMeHCEHOM Y KUCNOTHOMY CEPEAOBULLI.

Cronyku dopmynu (1) ogepxyBanu LUASXOM HACTYMHUX MOCHiIAOBHUX NEPETBOPEHb, sIK 300paxeHo Ta
onuncaHo Ha cxemi AA y JaHOMy JOKYMEHTI HUXYe.
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Cnonyka dopmynu (AA1) nicna 3gifcHeHHs peakuii [eHpi 3 HiTpoarnkaHoM B OCHOBHOMY CepenoBMLLi
3abesnevyBana ogepxaHHsa cnonyku popmynu (AA2). Taki nepeTBOpeHHs1 MOXHa NPOBOAUTU B NPUCYTHOCTI
opraHiyHnx ocHos, Takux sk DIPEA, DABCO T1a DBU ToLL0, i3 BUKOPUCTAHHSM HITPOAskaHiB K pO34YMHHMKIB.

Cnonyka dpopmynu (AA2) nicns BiAHOBNEHHA HiTporpynu 3abesnedysana ogepXaHHs Cronykn opmynu
(AA3). BigHOBREHHs1 HIiTpOrpynu MNpOBOAMMAM 3 BUKOPUCTAHHSAM pIi3HUX peareHTiB; 6e3 obMeXXeHHs Taki
BiOHOBHMKU NepeabayaloTb rigporeHisadiio 3a 4ONOMOro nanagito Ha Byrinni, npoueaypu BiAHOBNEHHS 3a
JOMOMOro MeTtany, Takoro sk 3aniso, onoBo abo xnopua onosa TOLWO. Taki peakuii NpoBOAATbL B OAHOMY



abo OinbLue po3vMHHUKaX, Hanpuknag etepax, Takmx sk THF, 1,4-giokcaH Towwo; CnMpTi, TaKOMy ik METaHOI,
€TaHOI TOLLO; Y KUCIOTHMX YMOBaXx, Lo nepegbayaloTb XIopua amoHilo, OLTOBY KUCIIOTY, XITOPUCTOBOAHEBY
KMCIOTY Ta iX CyMiLuli.

Cnonyka dopmynu (AA3) nigaaeTbca peakLii yTBOpeHHs1 kapbamaTy, onocepeKoBaHiA peareHTamu, siK,
Hanpuknag, i3 BukopucTaHHaM CDI B nonspHUX anpOTOHHUX PO34YMHHUKaX, Takmx sk DMF, DMSO,
ranoreHoBaHWX pPo34YMHHUKaxX, Takmx gk DCM, xnopodopm, eTepHuMX PO3YMHHMKaX, Takux sk THF, 1,4-
JioKcaH, 3a KiMHaTHOI TemnepaTtypu abo nigsuLLeHUX TemnepaTyp 3 ogepXaHHsaM cnonyku popmynu (AA4).

Cnonyka dopmynn (AA4) nigoaetbca N-ankinyBaHHIO 3 BUKOPUCTaHHAM ankinranoreHigiB Ta OCHOB,
Takux sk K2COs, Na2COsz, Cs2COs3; opraHiyHMX OCHOB, Takux sk giisonponinetunamid, DBU, DABCO Towo; y
NONSAPHUX anPOTOHHUX PO34YNHHMKaAX, Taknx ak DMF, DMSO, auLeToH Towo, eTEPHUX PO3YMHHUKAX, TaKUX SIK
THF, 1,4-giokcaH Towo, 3a KiMHATHOI TemnepaTtypu abo nigBMLLEHMX TeMnepaTyp 3 oOepXKaHHSM CroMyKu
dopmynn (AA5).

Cnonyka cdopmynu (AA5) moxe 6yTn nepeTBopeHa Ha cnonyky dopmynu (I) 3a n'aTb cTagin, aHanorivyHo
NPOTOKOIY, YKa3aHOMY Ha CXeMi S Ansi nepeTBOpPeHHS cnonykn doopmynu (S4) Ha cnonyky dopmynu (1).

Cronyku dopmynu (1) ogepxxyBanu LIASXOM HACTYMHUX MOCHiIAOBHUX NEPETBOPEHb, SIK 300paxeHo Ta
onucaHo Ha cxemi AB y JaHOMy JOKYMEHTI HUXKYe.
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Cnonyka dopmynu (AB1) nigoaetbca peakuii anbgonbHOro Tuny 3 anbherigamm Ta KeTOoHamu,
Hanpuknag aueTanbgeriqoMm, y MPUCYTHOCTI BTOPMHHUX aMiHiB, Takux SK dieTunamid, niponiguH Towo, 3
OflepXXaHHAM anbAoNbHOI MPOMDKHOT CMOMNykW, ska [O4AaTKOBO MNid Yac BiAHOBIMEHHA KapOoHiny 3
BvkopuctaHHaM NaBHs4 Towo B cnupToBMX PO3YMHHMKAX, TaKMX $K MeTaHon, eTaHon Ta iX CymiLi,
3abesnevye ogepxxaHHs OionbHOI cnonyku copmynu (AB2).



Cnonyka dopmynn (AB2) nigoaetbcs peakuii O-ankinyBaHHA 3a [OMOMOroK arnkinranoreHigis vy
MPUCYTHOCTI OCHOB, Taknx sk NaH, ankokcmam HaTtpito/kanito, K2COs, Na2COs, Cs2COs; opraHiYHnx OCHOB,
Takux sk giisonponinetunamid, DBU, DABCO Tow0; Yy NONSApHMX anpoTOHHUX PO34YMHHMKAX, Takmx sik DMF,
DMSO, aueToH TOLLO, ETEPHNX PO3YMHHMKAX, Takux sk THF, 1,4-giokcaH Towo, 3a KiMHaTHOI Temnepartypwu
abo nigBuLLEeHnX TemnepaTyp 3 ogepXaHHSAM crnonyku popmynm (AB3).

Cnonyka cdopmynu (AB3) nigaaetbcs peakuii HiTpyBaHHS 3 ogepxkaHHaM cnonyku dopmynu (AB4). Lo
peakLito NpoBOAUNM B MPUCYTHOCTI HITPYBanNbHUX peareHTiB, TakuX SIK HITpaT Kanito, HiTpaT HaTpilo, a3oTHa
KncnoTa TOLWO; B KUCMOTHMUX PO3YMHHMKAX, TaKMX K cipyaHa KucnoTa Ta iH.

Cnonyka copmynu (AB4) nipaaetbca peakuii BiAHOBMNEHHSA 3 ogepXaHHsaM crnonyku cgopmynu (ABS).
Taki nepeTBOPEHHS MOXXHa NPOBOANUTY 3 BUKOPUCTaHHAM BiAHOBHUKIB, WO nepeabavatoTb rigporeHisavito 3a
OOMOMOroK nanagito Ha Byrinni, npoueaypu BiOHOBMNEHHS 3a JOMOMOIoK MeTarny, Takoro sk 3amni3o, 0floBO
abo xnopug onoea Towwo. Taki peakuii NpoBogATb B 04HOMY abo Ginblue po3uYMHHMKAX, Hanpukniag eTepax,
Takmx gk THF, 1,4-giokcaH Towo; CNUPTi, TAaKOMY SIK METaHOS1, €TaHON TOLWO; Y KUCMOTHMX yMOBaXx, Lo
nepeabavaroTb XNOpua amoHito, OLTOBY KUCINOTY, XITOPUCTOBOAHEBY KUCMNOTY Ta MNOAIOHI X CymiLui.

3abesneyvyBanu 3gincHeHHs peakii cnonyku dopmynu (AB5) 3 ankinHiTpunom y NpuCcyTHOCTI KUCIOTHMX
peareHTiB, Takmx sIK MeTaHCynb(OHOBA KWUCMOTA, CipyaHa KWCrnoTa, XNIOPMCTOBOAHEBa KMCMOTa TOLWWO, 3
ofepxaHHAM cnonyku dopmynn (AB6). Take X nepeTBOPEHHS MOXHa MPOBOAMTU 3 BUKOPUCTAHHSAM
TpuankinoptoaueTtaty B NPUCYTHOCTI aueTaTy amOHil0 y BiAMOBIOHUX MOMASPHMX MPOTOHHUX PO3YMHHUKAX,
Takux sIK €TaHOos, METaHON Ta iH.

3abesnedyBanu 3gincHeHHa peakuii cnonyku dopmynu (AB6) i3 cdocdopunranoreHigamm, Takmumm sk
POCI; abo POBrs, HeobOoB'A3KOBO B PO3YMHHUKaX, Takmx K TOMyoOr, KCUMor, xrnop6eHson towo abo ix
CyMili, HeODOB'sI3KOBO 3 BUKOPUCTAHHSAM OpraHiYHOi OCHOBMW, Takoi SIKk TPMETUNaMiH, AiisonponineTunamiH
TOLLO, 3 OAepPKaHHAM cronyku opmynu (AB7).

3abeanedvyBanu 3aiicHeHHs peakuii cnonykn gopmynu (AB7) 3i cnonykoto popmynu (A5) y npucyTHOCTI
NpuMaaTHOrO peareHTy Ans peakuii cnonydeHHa 3 ogepXaHHaMm cnonyku copmynm (I). Peakuito MoxHa
NpoOBOAMTU B MPUCYTHOCTI OpraHiYHOi OCHOBW, TaKol K Aiisonponinetunamid, Tpuetunamid, DBU Towwlo, abo 3
BMKOPUCTaAHHSIM peareHTiB Ansi peakuii cnonyyeHHs, Takmx sk DCC, EDC, BOP, pyBOP, HBTU Towo; B
eTepHUX po3dmHHMKax, Takux sk THF, 1,4-giokcaH Towo, abo NoNsipHMX anpOTOHHUX PO3YUHHMKAX, TaKUX SIK
DMF, DMA, DMSO Ta iH.

Cnonyku copmynu (1) ogepxxyBanu LIASXOM HACTYMHUX MOCHIAOBHUX NEPETBOPEHb, SIK 3006paxeHo Ta
onuncaHo Ha cxemi AC y gaHOMYy JOKYMEHTI HuKYe.
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Cnonyka cdopmynu (Q9) nigpaaetbca peakuii cnonyyeHHs 3i cnonykoto dopmynu (A5) 3 ogepkaHHAM
cnonykn copmynm (l). Peakuito MOXHa MpoBOAUTM B MNPUCYTHOCTI OpraHiyHOI OCHOBM, Takoi $iK
giisonponinetunamin, Tpuetunamid, DBU Towwo, abo 3 BUKOPUCTaHHAM peareHTiB NS peakuii cronydeHHs,
Takux 9k DCC, EDC, BOP, pyBOP, HBTU Towo; abo 3 peakuiiHOK CYMILLLLKD Y YACTOMY BUrMsiAi B OCHOBI,
abo B eTepHUX po3udnmHHMKax, Takmx sik THF, 1,4-giokcaH Towo, abo nonapHMX anpoTOHHUX PO3YMHHMKAX,
Taknx sk DMF, DMA, DMSO Ta iH.

Cnonyky copmynu (AC1) niggaBanu peakuii cnony4eHHs 3 yTBopeHHsM 3B'a3ky C-C, Hanpuknag peakuii
crnonyyeHHsa 3a Cysyki, i3 BignosigHMMM B6OPOHOBOK KMCMNOTOK abo BGOPOHOBUM e€CTEPOM 3 oAepXKaHHSM
crnonykn copmynu (AC2). Lia peakuia moxe 6yTu onocepenkoBaHa NpuaaTHMM KaTanizaToOpoM, TakuM S,
Hanpuknag, Pd(PPhz)2Cl2, Pd2dbas, Pd(PPhs)s, apaykt PdClz(dppf)DCM abo ix cymiwi; y npucyTHOCTI
npuaaTHOI OCHOBW, NEPEBaXXHO HeopraHiYHMX OCHOB, Takux sk K2COs, Na2COs, Cs2COs, NaO'Bu, docdar
Kanito abo ix cymiw. Taki peakuii MOXXHa NPOBOANTM B PO3YMHHMKAX, TAKUX SIK, HANpuKnag, eTepu, Taki sk
THF, 1,4-giokcaH ToOwWo; BYrNeBOAHI, Hanpuknag Tonyon; amign, Taki sk DMF, DMA a6o ix cymiui.

Cnonyka c¢opmynn (AC2) nigaaetbcst peakuii rigporeHizauii B NPUCYTHOCTI kaTanisaTopa, Takoro siK
Pd(OH)2 Ha Byrinni, nanagi Ha Byrinni Towo; B ogHOMY abo Oinblie po3dMHHMKAX, Hanpuknag CnupTi,
TakOMy §IK METaHOJfl, €TaHON TOLLO; B KUCIOTHMX YMOBax, WO nepenbadvaroTb XIopua amoHito, OLTOBY
KUCMOTY, XINOPUCTOBOAHEBY KUCMAOTY Ta iX CyMmiwi, HEOBOB'A3KOBO y MPMCYTHOCTI BOAW 3 OAEpPXaHHSAM
cnonyku coopmynu (AC3).

Cnonyka dopmynu (AC3) nigoaetbca peakuii BuaaneHHsa 3axmcHoi rpynu, onocepeakoBaHii KUCnoTamu,
TakMMW SK OpraHivHi KMCMOTW, Hanpuknag, TpudTopouToBa KUCHOTa, METaHCynb(OHOBA KMCMOTa TOLLUO,
MiHepanbHi KMCMOTW, Hanpuknag, XJOpuCTOBOAHEBA KUCMOTA, OuTOoBa kKucrota (BogHa abo B eTepHux
PO34YMHHUKAX), CipYaHa KMCNoTa TOLLO; 3 BUKOPUCTAHHSIM PO3YMHHKKIB, TaKUX SK OUXIIOPMETaH, ANXIopeTaH,
THF, 1,4-giokcaH Ta ix cyMilli, 3 ogepXaHHsaM cronyku cpopmynm (1).

Yci npoMixHi CNonykun, 3acTOCOBYBaHi ANS OAepXaHHSA Crnonyk 3a JaHWM BMHAXOOOM, odepXXysanu 3a
AOMoMOroto nigxodie, NPo siki MOBIAOMIIANOCA B NiTepaTypHUX mxepenax, abo cnocobis, BigoMunx daxiBusm
y ranysi opraHiyHoro cuHTesy. [letanbHi ekcnepuMeHTarnbHi npoueaypy Ons CUHTe3Yy MPOMDKHUX CrOonyk
HaBedEeHi HKYe.

MpoMixHiI cnonykn Ta COMyKM 3a AaHMM BMHaxXo4OM MOXHA OAepXKyBaTu B YUCTI chopMi Byab-Aakum
npmaaTHUM CnocoboM, Hanpuknag LWAsSXoM BiArOHKM pO34MHHMKA Y Bakyymi Ta/abo MOBTOPHOI KpucTanisauii
3arnvLKy, ogep)xaHoro 3 npuaaTHOro po3vrMHHMKA, Takoro SiK NeHTaH, AieTUNoBuin eTep, i3onponinosun eTep,
XnopodopM, AUXIIOpMETaH, eTunaueTar, aueToH abo ix kombiHauii, abo wnaxom niggasaHHA MOro O4HOMY
3i cnocobiB OYMLLEHHSA, TakOMy $IK KOMOHKOBa XxpomaTtorpadis (Hanpuknag, dnew-xpomartorpadis) Ha
npmaaTHOMY Marepiarni-oCHOBI, TaKOMY SIK OKCUA arntoMiHilo abo cunikarenb, i3 3aCTOCYBaHHSM EIlHOEHTY,
Takoro €K AOWXIOpMeTaH, eTunaueTaTt, rekcaH, MeTaHon, aueToH Ta/abo ix kombiHauii. Cnoci6
npenapatusHoi LC-MS TakoX MOXHa 3acTocoByBaTM [Nl OYULLEHHS MOMEKyn, OnucaHux Yy OaHoMmy
OOKYMEHTI.

AKWwo He BKasaHO iHWe, To 0bpobka BKMOYAE PO3MOAIN peakuiinHOi CyMilli MK OpraHiyHoK i BOOHO
hasamu, BKasaHUMM B AYXKKax, PO3AiNeHHsA wWapiB i BUCYLLYBaAHHSA OpraHiyHoOro wapy Hag cynbdatom
HaTpito, hinbTpauito i BUNapoBaHHS Po34MHHMKA. O4YULLEHHS, SKWO HE BKa3aHO iHLe, BKNIYae OYMLLEHHS
3a JOMNOMOroK XxpomartorpadiyHnuxX MeToAMK i3 3aCTOCYBaHHAM curlikaresnto, 3ararnom 3aCTOCOBYOUN PyXOMY
¢asy 3 NpuaaTHOK NOMSAPHICTHO, N OYMLLEHHS i3 3aCTOCYBAHHSM CENEKTUBHOI KpucTanisadii.

Coni cnonykn copmynu (1) MOXHa ofepXyBaTU LUMASAXOM PO3YMHEHHSA CMOMYyKM B MpuaaTHOMY
PO34YMHHMKY, Hanpuknag y XrOopOBaHOMY BYINEBOAHI, TakoMy €K MeTunxnopug abo xnopodopm, abo
HU3bKOMOJEKYIIAPHOMY — anidpaTUYHOMY CNMpPTi, Hanpuknag eTaHoni abo i3onponaHoni, SKUA  NoTiM
06pobnstoTe NOTPIbHOK KMcnoTo abo OcHOBOLO, sik onncaHo B Berge S. M. et al., "Pharmaceutical Salts, a
review article in Journal of Pharmaceutical sciences volume 66, page 1-19 (1977)» i B "Handbook of
Pharmaceutical Salts — Properties, Selection, and Use" nig pea. P. Heinrich Stahland Camille G. Wermuth,
Wiley-VCH (2002). Cnnckn npuaaTHUX conen Takox MoxHa 3HanTv B Remington's Pharmaceutical Sciences,
18th ed., Mack Publishing Company, Easton, PA, 1990, p. 1445, i Journal of Pharmaceutical Science, 66,
2-19 (1977). Hanpuknag, cinb Moxe siBNATM coboto Cinb Ny)XHOro MeTany (Hanpuknag, Hatpito abo kanito),
NY>KHO3EeMEIbHOro MeTany (Hanpuknag, kanbuito) abo amoHito.

Cnonyky 3a gaHuUM BUHAxXogoM abo KOMMO3WLiK Ha i OCHOBI MOTEHLINHO MOXHa BBOAWUTW Yy BUrMsAi
dapMaLeBTUYHO MNPUAHATHOI COJi MPUEAHAHHSA KWUCIOTW, COJi, HEeWTpani3oBaHoOi OCHOBOW, abo coni
NMPUEOHAHHST OCHOBW, LLO YTBOPKOKTBHCS 3a [[OMOMOrOKH peakuii 3 HeopraHiYHOK KMCMOTOK, TaKow sk
XINOpPOBOAHEBA kucrnota, OpoMOBOAHEBa KucrnoTta, nepxnopaTHa KUCRoTa, as3oTHa KMCMOoTa, TiouiaHaTHa
KMCRoTa, cipyaHa kucnoTa i pocdopHa KUCNOTa, Ta OPraHiYyHMMWU KUCROTamK, TakuMW 9K MypalluHa
KMcnoTa, ouToBa KMCMoTa, MponioHoBa KWUCIOTa, rMikoneBa KUCnoTa, MOMOYHa KUCroTa, NipoBMHOrpagHa
KucnoTa, LlaBneBa KUCMOTa, ManoHOBa KucrnoTa, BypluTMHOBaA KMcnoTa, ManeiHoBa kucnota i pymaposa
Kncnota, abo 3a 4ONOMOro peakuii 3 HeopraHiyHOK OCHOBO, TaKOK SIK rigpokcma HaTpito abo rigpokeug
Kanito. lNMepeTBOpeHHS Ha Cinb 3AiMCHIOTL 3a A0NOMOrold O6pobkM OCHOBHOI CMOMYKW LOHANMEHLUe
CTEXIOMETPUYHOIO KifbKICTIO BiAMOBIAHOI KUCNOTWU. FAK MpaBumo, BiflbHY OCHOBY PO3YMHSAIOTb B iHEPTHOMY
OpraHiyHOMY PO3YMHHUKKY, TAaKOMY SIK AieTUMNOBUN eTep, eTnnawueTtar, xnopodopm, eTaHomn, MeTaHon ToLLo, a



KACNOTY AoAatTb y NoAibHMA po3vmHHKUK. Cymill NigTpUMyoTb 3a NpuaaTHOI TeMnepaTypuy (Hanpuknag, Bif
0 °C po 50 °C). OpepxaHa B pes3ynbTaTi Cinb CaMOBINbHO Bunagae B ocag abo moxe OyTu BugineHa 3
PO34YMHY 3a JOMOMOrOK MEHLL NOMAPHOro PO34YMHHUKA.

Crepeoizomepn crnonyk ¢opmynu (I) 3a gaHMM BUHAxo4OM MOXHa OdepXyBaTu  LUMSIXOM
cTepeocneyundiyHoro cuHTedy abo po3dineHHsa pauemMidyHOl CyMilli Cnonyk i3 3acTOCYBaHHAM OMTUYHO
aKTUBHOTO aMiHy, Kucrotu abo 3acoby, WO YTBOPKE KOMMMNEKC, | BUAINEHHS AiacTepeoMepHoi
coni/koMnnekcy LMAsXoM hpakuiiHoT KpucTanisauii abo konoHKOBOIT xpoMaTtorpadii.

Mponikn cnonyk 3a AaHVM BUHAXO4OM MOXHa ogepKyBaTw in situ nig 4Yac BuAINeHHs Ta OYULLEHHS
crnonyk abo 3AiMCHEHHA OKpeMOoi peakuii O4MLLEeHOi Cronyku 3 npuaaTHUM OepuBaTU3YHYMM 3acoboM.
Hanpuknag, rigpokcurpynM MoOXHa NepeTBOPIOBATM Ha eCTepHi rpynu Lwnaxom o6pobku kapOGoHOBOKO
KMCROTO B MNPUCYTHOCTI KaTanizatopa. [lpuknagn parmMeHTiB poswensitoBaHUX A0 CAMPTY MpONikiB
BKIIOYAKOTE hparMeHT ecTepy 3amilleHoro abo HesaMilleHoro, posranyXeHoro abo Hepo3aranyXeHoro
HWXXYOro ankiny, Hanpuknag, eTUoBi ecTepu, eCTEPU HUXKYOIO ankeHiny, an-[Hmwk4mMn ankinamiHo][HK4Ynn
ankinjectepn, Hanpuknag, AUMETUNAMIHOETUIIOBUM  ecTep,  auunamiHO[HWXKYMA  ankinjectepu,
auMITOKCU[HWXKYMIA ankin]ecTepu (Hanpuknag, niBanoinoKCUMETUNOBUIA eCTep), apuioBi ecTepu, Hanpuknag,
deHinoBun ectep, apun-[HWK4MIA ankinlectepw, Hanpuknag, 6eH3nnoBu ectep, HEOOOB'A3KOBO 3aMiLLLEHUN,
Hanpuknag, 3 MeTun-, ranoreHo- abo MeToKCu3aMiCHMKaMK, apun- i apun-[HWK4Mn ankinjectepw, amigw,
[HWkumIM ankinjamigun, gu-[HYWK4YMM ankinjamign Ta amigm OKCUKUCIIOT.

Cnonyku copmynu (l) 3rigHO 3 4aHMM BMHAXOAOM MOXYTb iCHyBaTW B TayTOMEpHUX hopmax, Takux K
KETO-eHOMbHUI TayToMep. Taki TayToMepHi (hOpMU po3rnagaTbCa K OOMH 3 acnekTiB 4aHOro BUHaxoay, i
Taki TayToMepn MOXYTb 3HaXOOUTUCH Y PiBHOBa3i abo MOXYTb nepeBaxaTtu B O4HIN i3 hopm.

[aHnin BUHaxXig TakoX OXOMNSIKE MIYEHi i30ToMamMu Crosfyku 3a SaHMM BUHAXOAOM, SKi € iA€HTUYHUMMU
Takum, WO nepernivyeHi B JaHOMYy OOKYMEHTI, 3a BUHSATKOM TOro, WO oAnH abo bGinblue aToMiB 3aMiHeHi
aTOMOM, KU XapakTepU3yeTbCA aTOMHOK Macok abo MacoBUM YMUCIIOM, BIAMIHHUM Big aTOMHOI mMacu abo
MacoBOro 4ucrna, fki 3asBu4dain 3ycTpidaloTbCa B npupodi y Hagnuwky. lNMpuknagwu i3otoniB, SIKi MOXHa
BKIOMATW B CMOMYKM 3a JaHUM BMHaxXOAOM, BKMOYaKOTb i30TONW BOAHIO, BYrMeLo, a30oTy, KUCHI0, dhocdopy,
dTopy, i xnopy, i noay, Taki sk 2H, 3H, 11C, 13C, 14C, 15N, 180, 170, 31P, 32p, 355, 18F 36C] j 123] gignosigHo.

Takum 4mMHOM, y AaHOMY BUHaxoAdi AoAaTkoBo nepegbadveHa dpapMaueBTMYHa KOMMO3uUis, ska MiCTUTb
cnonyku saranbHoi dopmynu (I), BU3Ha4veHi Buwe, iXHIO TayToMepHy ¢OpMy, iXHi CTepeoisomep, iXHin
nonimopd, iXHiN conbBaTt, ixHi (papMaueBTUYHO MPUNHATHI coni B KombiHauii 3 apmaueBTUYHO
NPUAHATHUMW HOCIAMU, PO3PifXXyBavyamMmm, 4ONOMIKHUMWU pevyoBUHaMN TOLLO.

dPapmaueBTUYHO MPUNHATHI HOCIM abo OOMOMIKHA peyoBUHA MEPEBaKHO € XiMIYHO IHEPTHUMW LLOAO
CMONyKM 3a AaHMM BMHAxXOOOM i He MalTb LWKIAIMBUX MOBIYHMX edekTiB abo TOKCMYHOCTI 3a ymOB
3actocyBaHH4. Lli dhapMaueBTUYHO NPUIAHATHI HOCcii abo JOMOMIKHI PeYOBMHU BKIHOYAKOTh (i3i0NoriYHMI
po34unH (Hanpuknag, 0,9 % disionoriyHnic po3umnH), Cremophor EL® (skuit sBnsie coboto noxigHy puLMHOBOT
onii Ta eTuneHokeuay, wo goctynHa Big Sigma Chemical Co., CeHt-Jlyic, wtat Miccypi) (Hanpuknag, 5 %
Cremophor EL/5 % etaHony/90 % disionoriyHoro posunHy, 10 % Cremophor EL/90 % disionoriyHoro
po3unHy abo 50% Cremophor EL/50% etaHony), nponineHrnikonb (Hanpuknag, 40 %
nponinexrnikonto/10 % etanony/50 % Boawu), nonietuneHrnikons (Hanpuknag, 40 % PEG 400/60 %
cpisionoriyHoro posumHy) i cnupt (Hanpuknag, 40 % etaHony/60 % Boawn). NepeBaxHum apmaueBTUHHUM
HocieM € nonieTuneHrnikons, Takun sk PEG 400, i 3okpema komnoauuid, gka mictutb 40 % PEG 400 i 60 %
Boan abo isionoriyHoro po3umHy. Bubip Hocis Oyde 4acTKOBO BM3HAYaTUCH KOHKPETHOK BUBpPaHOIo
CMONYKOK, @ TaKOX KOHKPETHMM CMnocoboM, L0 3aCTOCOBYETbCSA AMsl BBEOEHHSA Komnosuuii. BignoeigHo,
iCHYE LUMPOKUI CNEKTP NpuaaTHMX cknagis hapmaueBTUYHOT KOMMNO3MLiT 38 AaHUM BUHAXOLOM.

Ona cnonykn copmynu (l), Ti TayTomepHoi dopmu, Ti cTepeoizomepy, i noniMopady, Ti conbBaty Ta ii
dapmaLeBTUYHO MNPUAHATHOT CoMi MOXYTb OyTu po3pobreHi cknagu Ana nepopanbHOro BBELEHHS,
BBELEHHSA y BUrNAAi aeposonto, napeHTepanbHoro, nigLwKipHoro, BHYTPILLIHLOBEHHOIO,
BHYTpILLHbOAPTEpPianbHOro, BHYTPILLIHEOM'AI30BOr0, iHTpaTeKkanbHOro, iHTpanepuToHeansHOro, PeKTanbHOro i
BariHanbHOro BBeAEHHS.

dapmMaLeBTUYHI  KOMMO3ULT MOXHa BBOAMTM NapeHTepanbHO, Hanpuknag, BHYTPILUHbOBEHHO,
BHYTPILUHbOApTepianbHO, MIAWKIPHO, BHYTPILWHLOLLKIPHO, iHTpaTeKkanbHO abo BHYTPILHLOM'A30BO. Takum
YMHOM, Y AaHOMYy BMHaxogi nepeabadeHi KoMNo3uuii Ans napeHTepanbHOro BBEAEHHS, AKi MICTATb pO34YMH
CMONyKX 3a AaHUM BMHaxX04oM, PO34nHeHoi abo cycneHaoBaHO! y MPUAHATHOMY HOCIT, WO € npuaaTtHum Ans
napeHTeparibHOro BBE4EHHS, B TOMY YMCSIi BOAHI Ta HEBOLHI i30TOHIYHI CTEPUIbHI iH'EKUINHI pO3YMHU.

3aranom, BumMorM Jo0 edekTMBHUX apMaueBTUYHUX HOCIIB AMs KOMMO3WUin ANnd napeHTepanbHOro
BBeLEHHA Oobpe Bigomi chaxiBusM 3BUYarHOI kBanidikauii y gaHin ranysi textiku. Aune. Pharmaceutics and
Pharmacy Practice, J.B. Lippincott Company, Philadelphia, PA, Banker and Chalmers, eds., pages 238-250
(1982) tTa ASHP Handbook on Injectable Drugs, Toissel, 4th ed., pages 622-630 (1986). Taki komno3suuii
BKIOYAOTh PO34MHU, SKi MICTATb aHTUOKCMAAHTK, Bydepu, bakTepiocTaTnyHi 3acobu Ta PO3UMHHI PEYOBUHM,
LLIO NPMBOAATL CKNaz B i30TOHIYHUNM CTaH i3 KpoB'lo NnepefbayyBaHOro peLmnieHTa, a TakoX BOAHi Ta HEBOAHI
CTepwrbHi cycneHsii, ki MOXyTb BKMYaTM cycneHayBanbHi 3acobu, conobinisatopun, 3arycHuKM,
cTabinisaTtopu Ta KoHcepBaHTU. CNonyky MOXHa BBOAUTU Yy (Di3iONOrYHO NPUAHATHOMY PO3pidxyBadi y



dapMaLeBTUYHOMY HOCIi, TakoMy $IK CTepuribHa pignHa abo Ccymill pigvH, WO BKHOYaTb BOAY,
pi3ioNoriYHNn  po34YMH, BOLHI PO3YMHM OEKCTPO3U Ta ChnopigHEHWX LYKPIB, CNUPT, TakMA $SK eTaHon,
isonponaHon (Hanpuknag, y pasi MicueBMX 3acTocyBaHb) abo rekcageuunoBuid CNMPT, AiKoni, Taki sk
nponineHrnikonb abo NonieTUneHrnikonb, AMMeTUCYNnbdoKeKna, Ketani rniuepuHy, Taki sk 2,2-auvetnn-1,3-
JiokconaH-4-meTaHon, eTtepu, Taki sk noni(etunedrnikone) 400, onito, XUPHY KUCIOTY, €CTep XUPHOI
Kkncnotu, abo rniuepua, abo aueTunboBaHUI rMilepua XNUPHOI KUCNOTKU, 3 AogaBaHHAM abo 6e3 gogaBaHHs
¢dapMaLeBTUYHO MNPUMAHATHOI MOBEPXHEBO-AKTMBHOI pPEYOBMHM, Takoi AK mMuno abo pgeTepreHT,
cycneHaysanbHUM 3acib, TakMm 9K NekTuH, kapbomepu, MeTunuentonosa, rigpokcunponinMeTunuentonosa
abo kapbokcumeTunuentonosa, abo emynbryBansHi 3acobu Ta iHLWi dhapMaLeBTUYHI 4OMNOMDKHI PEHYOBUHN.

Onii, 3acTocoByBaHi B Cknagax Ansi NapeHTepanbHOro BBEAEHHS, BKMYaloTb HadTOBi onueum, onil
TBAPMHHOIO MOXOMKEHHS, POCINHHI ONil Ta CMHTETUYHI Macna. KOHKpeTHi npuknagun onin, 3acCToCOBYBaHUX Y
TaKkMx CKragax, BKIHOYaKOTb apaxiCoBy, COEBY, KYHXYTHy, OaBOBHSHY, KyKypyA3siHY, ONWBKOBY Oflito,
BaseniHoBe Ta MiHepanbHe Macno. [llpugaTHi Ana 3acTocyBaHHA B cknagax Ans napeHTeparbHOro
BBEAEHHSA XMPHI KACMNOTW BKIMOYalOTb OMNETHOBY KUCMNOTY, CTEapUHOBY KUCIOTY Ta i30CTEapuUHOBY KUCIOTY.
ETunoneart Ta isonponinMipuctaTt € npukragamMmu npuaaTtHUX ecTepiB XXUPHUX KACIOT.

MpuaaTtHi Muna ons 3acTocyBaHHA B cKnajax And napeHTepanbHOro BBEAEHHS BKYAOTb COMi XXUPHUX
KUCMOT i NyXXHWX MeTaniB, aMOHI€EBI | TPMeTaHoNaMiHHi coni, i NpyaaTHI AeTepreHTn BKMYaloTb (@) KaTioHHI
JeTepreHTn, Taki K, Hanpuknag, ranoreHign aumeTungiankinamoHilo i ranoreHign ankinnipugudito, (b)
aHiOHHI fgeTepreHTW, Taki sk, Hanpuknag, ankin-, apun- i onediHcynbgoHaTK, ankin-, onedgiHcynodatuy,
cynbaTtn etepis, i MoHormiuepuacynbdaTtn, i cynbdOCyKUMHATK, (C) HEWNOHOTEHHI OeTepreHTn, Taki Sk,
Hanpuknag, OKCYAM amiHiB XXMPHOro psay, ankaHonamign XMPHUX KUCAOT i crniBnoniMepu noniokcueTuneHy
Ta noninponineHy, (d) amdoTepHi OeTepreHTW, Taki $K, Hanpwknag, arnkin-B-amiHonponioHatn Ta
YeTBEPTUHHI aMOHIeBi coni 2-ankinimigasoniHy, Ta (e) ixHi cymiLui.

Cknagn Ons napeHTepanbHOro BBEAEHHs, SIK npasuno, 6yoytb mictutu Big npubnusHo 0,5 % abo
MeHWwe Jo npubnusHo 25 % abo Ginblie 3a Barow CNOMykM 3a JaHWM BUHAxXOAOM Yy po3yuHi. MoxHa
BMKOPUCTOBYBATK KOHCepBaHTK i bydepu. [ns MiHiMizauii abo ycyHeHHs1 nogpasHeHHs1 B MicLj iH'eKLii Taki
KOMMO3uLii MOXYTb MICTUTM oOfaHy abo Oinblle HEWOHOrEHHUX MOBEPXHEBO-aKTUBHMUX PEYOBUH i3
rigpodinbHo-ninodineHUM 6anaHcom (HLB), wo ctaHoButh Big npubnusHo 12 go npmbnuaHo 17. KinbkicTb
NMOBEPXHEBO-aKTUBHOI PEYOBMHM B Takux cknagax Oyge, sK NpaBuno, 3HaAXoOUTUCb Yy QAianasoHi Big
npmbnuaHo 5 % go npubnusHo 15 % 3a Baroto. NpuaaTHi NOBEPXHEBO-aKTVBHI PEYOBMHW BKIOYaOTb eCTeEpPU
nonieTuneHcopbiTaHy i >XUPHOI KWCMOTWU, Taki sik copbiTaHMOHooOmneaT i BUCOKOMOMEKYNSApHi aggykTu
eTuneHokcuay i rigpoobHOT OCHOBM, YTBOPEHI LUMAXOM KOHAEHcaUii nponineHokeuay 3 nNponineHrnikonem.
Cknagn ona napeHTepanbHOro BBEOEHHSA MOXYTb OyTW npeactaBneHi B og4HO4030BUX abo Garatogo3oBumx
repMeTU30BaHMX KOHTEWHepax, Takux SK amnynu i dnakoHW, i MoXyTb 30epiratucb y cybnimoBaHoMy
(niocpinisoBaHoMy) cTaHi, WO noTpebye nuwe [oAaBaHHA CTEPUbHOI PigKoi JOMOMIKHOI PEYOBUHM,
Hanpuknag BoAuM [Ans iH'ekuin, Ge3nocepedHbO neped 3acTocyBaHHAM. [lpuroToBaHi ONs HeramHoro
BBEEHHS iH'EKLVHI PO34MHM i CycneHsii MOXXHa oaepXXyBaTy 3i CTEPUIIbHUX MOPOLLIKIB, rpaHyn i TabneTok.

Cknagn Oons MicLeBOro 3acToCyBaHHS, Y TOMY 4uCi Taki, WO 3aCTOCOBHI ANA TpaHcOepMarbHOro
BMBINbHEHHS1 Mikapcbkoro 3acoby, gobpe Bigomi daxiBusM y AaHi ranysi TeXHiku, i B KOHTEKCTi AaHoro
BMHAX0Ay € NPUOATHUMU OIS HAHECEHHST Ha LUKipY.

MpuagatHi gna nepopanbHOro BBEAEHHS CKMNagau MOXYTb CKNagaTuUCb i3 (a) PigKUX pPO3YMHIB, SK,
Hanpuknag, Takux, WO MICTATb e(EKTUBHY KiNbKiCTb CMOMyKM 3a AaHMM BMHAxXo4OM, PO3YMHEHOI Y
po3pimKyBayvax, Takux sk Boga, ¢isionoriyHmin po3dmH abo anenbcuHoBui cik; (b) kancyn, cawe, TabneTok,
NbOASHUKIB | TPOLLIE, NPU LbOMY B KOXHOMY MICTUTLCS NonepeaHbo BU3HAYEHa KiNbKiCTb CMONyKN 3a AaHUM
BMHAX040OM Y BUINSAi TBEpAUX pevoBuH abo rpaHyn; (c) nopoLkis; (d) cycneHsin y BignoBigHin piguHi 1a (e)
npuaaTtHUx emynbcin. Pigki cknagn MoXyTb BKMOYaTU pO3pifKyBadi, Taki K Boda i cnvpTw, Hanpuknag,
eTaHorn, GeH3MNoBMI CNUPT i NOMIETUNEHOBI CNUPTK, 3 AoAaBaHHAM 4u 6e3 goaaBaHHs dhapMaueBTUYHO
NPUNHATHOI MOBEPXHEBO-AaKTUBHOI PEYOBUHM, CycrneHayBanbHOro 3acoby abo emynbryBanbHoro 3acoby.
dopmun y BArMAAI Kancyn MOXYTb 3HAXOOUTUCL Y CTaHAAPTHIV KenaTMHOBIM 060MoHLi TBepaoro abo M'sikoro
TMNY i Npy LUbOMY MICTUTU, Hanpuknag, NnoBepXHeBO-aKTUBHI PeYOBUHU, 3MalLLlyBarnbHi PEYOBUHU Ta iHEPTHI
HanoBHIOBaui, TaKi SK NakTo3a, caxapo3sa, docdaT KanbLito i KyKypyassHUi Kpoxmarb. TabneTtoBaHi hopmu
MOXYTb BKMtoYaTu ofgHe abo Ginblue 3 NnakTo3un, caxapo3su, MaHiTy, KYKypya3saHOro KpoxmMario, KapTonsisiHOro
KpOXmarnto, arnbriHOBOI KUCIOTU, MIKPOKPUCTAmMYyHOI Lentonosn, ryMmiapabiky, xenatuHy, ryapoBoi kamegi,
KOMOIQHOrO AioKCuAy KPEeMHito, KpoCKapMerio3n HaTtpilo, TanbKy, cTeapaTy MarHilo, cteapaTty Kanblito,
cTeapaTy LUMHKY, CTEapuHOBOI KWCMOTM Ta IiHWMX [JOMOMIXKHMX pevyoBuMH, OGapBHMKIB, pO3pimKyBadyis,
OydepHux 3acobiB, po3nyLlyBadyiB, 3BOJIOXYBallbHUX 3acobiB, KOHCEPBaHTIB, apoMaTtu3ylumx 3acobiB i
¢hapMaKkonoriYHO CyMIiCHUX AOMNOMDKHUX peyoBuH. Popmu y BUMAAI NbOAAHUKIB MOXYTb MICTUTU IHIpEai€eHT,
AKNA 9Bnse cobolo Cnonyky, Lo Hajae cMaky, sik MpaBuro caxaposy i rymiapabik abo TparakaHT, a Takox
NacTUNKW, WO MICTATb CMONyKy 3a AaHMM BMHAXOAOM B iHEPTHIN OCHOBI, Taki 9K XenaTtuH i rniuepuH abo
caxaposa i rymiapabik, emynbcii, reni ToLO, AKi MICTATb OKPiM CMOMyKW 3a JaHUM BMHAxXo4OM OOMOMDKHI
pevYoBMHU, BiOOMi 3 PiBHS TEXHIKMN.



Cnonyka 3a gaHnm BMHAXo4oM OKpemo abo B KOMOiHaUii 3 iHWMMW NpuaaTHAMN KOMMOHEHTAMU MOXEe
OyTM cknageHa B aepo30sibHi CKMagu, Lo NianaralTb YBEAEHHIO LINAXOM iHransuii. Cnonyka 3a gaHum
BMHAxo4OM MEepeBaXXHO MOCTa4yaeTbCs Yy TOHKOAMCMEPCHIN ¢opMi pasom i3 MOBEPXHEBO-aKTUBHOM
PEYOBUHOI i MPONeneHToM. TUMNOBi 3HAYEHHS BiACOTKOBOrO BMICTY CMOMyK 3@ AaHMM BMHAXO4OM MOXYTb
ctaHoBuTK Big npmbnusHo 0,01 % po npubnusHo 20 % 3a Barow, nepeBaxHO Big npubnusHo 1 % 0o
npnbnusHo 10 % 3a Barot. O4eBMAHO, O NOBEPXHEBO-aKTMBHA PEYOBMHA MOBUHHA OYTW HETOKCUYHOMO i
nepeBaXKHO PO3YUHHOK Yy nponeneHTi. MNMpuknagamm LMX NOBEPXHEBO-aKTUBHUX PEYOBUH € ecTepu abo
HEMOBHI €CTePU XUPHUX KUCIOT, WO MICTATb Big 6 A0 22 aTOMIB BYrneLto, Taknx sk KanpoHOBa, OKTAHOBA,
naypuHoBa, nanbMIiTUHOBa, CTeapuHOBAa, NiHOMeBa, NiHOMEHOBa, OMNecTepuvHOBa i OneiHoBa KWCNOTW, 3
anipatMyHnm GaraToaTOMHUM CNUPTOM abo MOro LMKNIYHUM aHrigpuaom. MoxHa BUKOPUCTOBYBATU 3MiLLaHi
ectepu, Taki sk 3miwaHi abo npupogHi rniuepuan. NoBepxHEBO-aKTUBHA peYOBMHA MOXE CTaHOBUTU Bif
npnonusHo 0,1 % po npubnmsHo 20 % 3a Baro KomMno3wuuii, nepeBaxHo Big npubnusHo 0,25 % no
npnonusHo 5 %. PewTy Kkomno3uuii CcTaHOBUTb CTaHOAPTHWA nponeneHt. 3a HeobxigHocTi ans
iHTpaHasanbHOI OOCTaBKM MOXHA TaKOX BKMOYaATM HOCIA, Hanpuknag neumtuH. Lli aepo3onbHi cknagu
MOXHa MOMICTUTM Yy NPUNHATHI NPOMNENeHTH, WO 3HaxXogAaTbCsA Nig4 TUCKOM, Taki K AuXropandTopmeTaH,
nponad, as3oT Towo. BoHM Takox MOXyTb OyTW cknageHi y Burnsai dapMaueBTUYHMX NpenapariB, siki He
3HaxoOsaTbCA Mig TUCKOM, SIK, Hanpuknag, y Hebynansepi abo posnunioBadi. Taki cknagu onsa posnuntoBaHHS
MO>XHa BUKOPUCTOBYBATW ANSA PO3MNUIEHHS HA CNN30BY ODOMOHKY.

Kpim Toro, cnonyka 3a gaHum BMHaxo4oM MoOxe OyTu cknageHa B Cyno3vTopii LUMASXOM 3MillyBaHHS 3
PSOOM OCHOB, TakMX K eMyrbryBarnbHi OCHOBM abo BOAOPO3UYMHHI ocHOBW. Cknaau, siki € npugaTHUMK s
BariHanbHOroO BBEAEHHSA, MOXYyTb OYyTW npeacTaBneHi y BWrnsagi necapii, TaMnoHiB, Kpemis, renis, nacr,
niHOK abo cknagie Ans po3nureHHs!, WO MICTATb OKpiM iHrpedieHTa-Cnonyku BiANOBIAHI HOCIT, BiAOMi 3 piBHS
TEXHIKW.

KoHueHTpauisa cnonykn y dapMaueBTUYHMX CKIladax MOXe 3HaxoAMTUChb Y ianasoHi, Hanpuknag, Big
MeHLe Hik npubnunsHo 1 % po npubnusHo 10 %, Big He MeHLwe HixX NpubnuaHo 20 % go npubnusHo 50 %
abo bGinblue 3a Baroto i Moxe OyTM nepeBaxkHO BMOpaHa 3anexHo Big 06'eMiB piaMH Ta iXHiX 3Ha4YeHb
B'I3KOCTI BiANOBIAHO 4O BUOPAHOro KOHKPETHOrO LUNSAXY BBEOEHHS.

Hanpwvknag, TunoBa dapmMaueBTU4Ha KOMNO3UWLIS ANS BHYTPILWHLOBEHHOI iHY3ii moxe ByTn cknageHa
TakvM YMHOM, Wob micTuTn 250 Mn cTepunbHOro po3ynHy PiHrepa i 100 mr woHanmeHLWwe ogHiei cnonykum 3a
JaHnm BuHaxogoM. CydacHi cnocobu opepkaHHs Cnonyk Ans napeHTepanbHOro BBEAEHHSA 3a OaHUM
BMHaxogom 6yayTe Bigomi abo oueBmaHi ona daxiBuiB y AaHin ranysi Ta 4OKNAgHO ONMCaHi, Hanpuknag, y
Remington's Pharmaceutical Science (17t ed., Mack Publishing Company, Easton, PA, 1985).

daxiButo 3BMYaMHOI kBanidpikauii y pgaHin ranysi 6yge 3po3ymino, WO KpiM  BULLIEONUCAHUX
hapmMaLeBTMYHMX KOMMO3ULiA cronyka 3a JaHMM BMHAxXo4oM MoXe OyTu cknageHa y BUrnsagi KOMMMEKCiB
BKITFOYEHHS!, TAKMX SIK KOMMIIEKCW BKITHOYEHHSI Ha OCHOBI LIMKIOAEKCTPUHY, abo y BurnsAgi ninocom. Jlinocomu
MOXYTb NpuM3HavaTUCA ANs LinecnpsamMoBaHoi Aii CNonyky 3a JaHNM BMHAXO40M Ha KOHKPETHY TKaHMHY, TaKy
AK nimdoigHa TKaHuMHa abo pakoBi KMNiTMHM MNedYiHKW. TakoX ninoCOMM MOXHa BUKOPUCTOBYBATM ArA
30inbLUEHHs Nepiody HaniBBMBEAEHHS CMONYKM 3a AaHMM BUHaxogoM. JocTynHi 6arato cnocobiB ogepkaHHs
ninocomM, siKk onucaHo, Hanpuknag, y Szoka et al.,, Ann. Rev. Biophys. Bioeng., 9, 467 (1980) Ta nateHTax
CLUA NeNe 4235871, 4501728, 4837028 Tta 5019369.

Cnonykn 3a gaHMM BMHAxX04OM MOXHa BBOOUTU Yy 03I, L0 € AOCTATHLOK AN iKyBaHHA 3aXBOPHBAHHS,
cTaHy abo nopylweHHs. Taki Jo3n BigoMmi 3 piBHA TexHiku (aus., Hanpuknag, Physicians" Desk Reference
(2004)). Cnonykn MOXHa BBOAWTM i3 3aCTOCYBaHHAM METOAMK, TakMx K Ti, WO ONWCaHi Hanpuknag, y
Wasserman et al., Cancer, 36, pp. 1258-1268 (1975) i Physicians" Desk Reference, 58th ed., Thomson PDR
(2004).

MpupatHi 0o3M Ta CXeMu J03yBaHHA MOXHa BU3HAYMTU 3@ LOMOMOrOH 3arasnibHOMPUIAHATMX METOAMK
BM3HAYeHHS Jiana3oHy A03, BigoMux haxisuto 3BMYanHOI KBanidikauii y AaHin ranysi TexHiku. Ak npasuno,
nikyBaHHA MOYMHaKTbL i3 MeHWWX [03yBaHb, SAKi MEHLWi Big ONTUManbHOI 03K CNOMyKUM 3a AaHuM
BMHaxoAoM. lMoTiM [03yBaHHSA MiABMLLYIOTH LUMNSXOM HEBEJMKMX MPUPOLLYBaHb, NMOKU He Oyae OOCArHyTUin
onTUManbHWi edPeKT 3a faHux o6cTaBumH. Y cnocobi 3a JaHUM BMHAX040M MOXe nepenbayatucs BBEOAEHHS
Big NnpubnmaHo 0,1 Mkr 4o NpmubnnsHo 50 Mr LWOHaMMEHLLE OAHIET CNOMYKN 3a JaHUM BMHAX0O4OM Ha Kr Macwu
Tina iHgmeigyymy. [ns nauieHta Barowo 70 kr 3a3Budanm OyayTb BUKOPUCTOBYBATMCA AO3yBaHHA Big
npmbnuaHo 10 mkr go npnbnusHo 200 Mr cnonyku 3a AaHMM BMHAXO4OM 3anexHo Big disdionoriyHoi peakuii
nauieHra.

Ak npuknag i 6e3 obMeXeHHs [daHoro BMHaxody [fo3a (apMaueBTUYHO aKTUBHOMO(aKTMBHMX)
3aco0by(3acobiB), onmMcaHoro(onMcaH1x) y gaHOMY LOKYMEHTI Afsi crnocoOiB JikyBaHHS 3axBOptoBaHHS abo
CTaHy, sIKi onucaHi BuLLle, Moxe cTaHoBUTK Big npubnusHo 0,001 o npnbnusHo 1 mr/kr macu Tina cy6'ekta
Ha o6y, Hanpuknaa, npuénusHo 0,001 mr, 0,002 mr, 0,005 wmr, 0,010 mr, 0,015 mr, 0,020 wmr, 0,025 wr, 0,050
mr, 0,075 wmr, 0,1 mr, 0,15 mr, 0,2 mr, 0,25 wr, 0,5 mr, 0,75 mr abo 1 mr/kr macu Tina Ha goby. [osa
dhapmaLeBTUYHO aKTMBHOrO(akTMBHMX) 3acoby(3acobiB), onucaHoro(onucaHux) y AaHOMy AOKYMEHTI Ans
onucaHux cnocobis, MOXxe cTaHoBUTK Bif NpnbnusHo 1 go npubnusHo 1000 mr/kr macu Tina cy6'ekTa, sKuin



nignarae nikyBaHHo, Ha Joby, Hanpuknag npubnuaHo 1 mr, 2 mr, 5 mr, 10 mr, 15 mr, 20 wr, 25 mr, 50 wmr, 75
mr, 100 wmr, 150 mr, 200 mr, 250 mr, 500 mr, 750 mr abo 1000 mr/kr Mmacu Tina Ha goby.

TepMiHu "nikyBaTun", "3aMeHLIyBaTN IHTEHCMBHICTL" Ta "NpurHiyyBaTn”, a TakoXx CnopigHeHi 3 HUMK CroBa,
3aCTOCOBYBaHi B [JaHOMy [OKYMeHTi, HeoboB'a3koBo o3Ha4daiTb 100 % abo noBHe BWMIKOBYBaHHS,
3MEHLUEHHS IHTEHCUBHOCTI abo npurHideHHs. TouHiwe, iCHYIOTb Pi3Hi CTyNeHi NiKyBaHHsS, 3MEHLUEHHS
iHTEHCUBHOCTI Ta NPUrHIYEHHS, sKi € BiZoMUMKN Byab-akoMy daxiBLO 3BUYaANHOI kBanidikawii y gaHin ranysi
TEeXHIKM 9K TaKi, WO XapakTepusylTbCs NOTEHUIMHOK KOpUCTIO abo TepaneBTUYHUM edekToM. Y 3B'A3Ky 3
UMM po3KpUTi cnocobun MoxyTb 3abesnedyBaTn ByAb-AKuA CTyMNiHb ByAb-SKOro piBHA NiKyBaHHSA, 3MEHLIEHHS
iHTEHCUBHOCTI abo NpUrHiYeHHs NOpYLUEHHA Yy ccaBusa. Hanpuknag, iHTEHCUBHICTE NOPYLLEHHS, BKOYa4um
Mnoro cumnToMn abo CTaHu, MOXHa 3MeHLWKUTKU, Hanpuknag, Ha 100 %, 90 %, 80 %, 70 %, 60 %, 50 %, 40 %,
30%, 20% a6o 10 %. Kpim TOro, nikyBaHHsi, 3MEHLUEHHS iHTEHCMBHOCTI ab0 MPUrHIYEHHs, S
3abe3nevyoTbcsl CNocoboM 3a AaHUM BUHAxXOL4OM, MOXYTb BKIHOYATU MiKyBaHHS, 3MEHLUEHHS iHTEHCUBHOCTI
abo npurHiyeHHs ogHoro abo OinbLue cTaHiB abo CMMMNTOMIB NOPYLUEHHS, HAaNpUKaa paky. Takox ans uinen,
nepeabayeHnx y gaHoMy OOKYMEHTi, "nikyBaHHNA", "3MEHLLUEHHS1 iIHTEHCUBHOCTI" abo "MpUrHiYeHHs" MOXyTb
OXOMNJoBaTH 3aTPMMKY NPOSBY MOPYLLUEHHST abo 10oro cumnTomy abo cTaHy.

3rigHo 3 gaHuMM BMHAxXoO4oM TepMiH "cyO'ekT" Bkntovae "TBapuHy", Wo, 3i cBoro 6oKy, nepeabavae
ccaBud, Hanpuknag 6e3 obmexeHHs 3 pagy Rodentia, sik, Hanpuknag, muwi, i 3 pagy Lagomorpha, sk,
Hanpuknag, kponukn. B ogHomMy acnekTi ccaBui HanexaTb go psagy Carnivora, y Tomy umcni go Felines
(kiwkwn) i go Canines (cobaku). B iHwWomMy acnekTi ccaBui Hanexatb Ao pagy Artiodactyla, y Tomy umcni oo
Bovines (koposu) i go Swine (cBuHi), abo go psgy Perssodactyla, y Tomy umcni go Equines (koHi). Y
A0JaTKOBOMY acnekTi ccaBui HanexaTb o pagy Primates, Ceboids abo Simoids (maBnu) abo go psgy
Anthropoids (ntogm i niogMHonoaidHi maenu). Y LWe ogHOMY acnekTi ccaBeLb siBNS€ cobowo MoaguHy.

Y paHomy BuMHaxodi nepenbadeHa apmaueBTMYHA KOMMO3MUiA, sika MICTUTb CMOnyKy 3aranbHol
dopmynu (l), BU3Ha4YeHy B AaHOMy OOKYMEHTI, il TayTomepHy cdopmy Ta ii cTepeoizomep, ii nonimopd, i
conbBat abo 1 dpapmaueBTMYHO MNPURHATHY Cinb Yy kOMOGiHaUii 3i 3BMYaMHUMKM hapMauLeBTUYHO
BMKOPMCTOBYBAHNMMW HOCISIMW, PO3pig)KyBavyamm TOLLO, BUKOPUCTOBYBaHa AN NiKyBaHHsSI 3axBoptoBaHHSA abo
nopyLLEeHHs, onocepeakoBaHnx SOS1.

Y paHomy BuMHaxodi nepenbadeHa apmaueBTMYHA KOMMO3MUIA, SKa MICTUTb CMOMyKy 3ararnbHol
dopmynu (I), BU3Ha4YeHy B AaHOMy OOKYMEHTI, ii TayToMepHy dopmy, 1i cTepeoisomep, ii nonimopd, ii
conbBaT abo i apmMaueBTUYHO MNPUWHATHY Cinb Yy KoMOGiHauii 3i 3Bu4anHMUMKM dapMaueBTUYHO
BMKOPUCTOBYBaHMMUW HOCISIMUW, pPO3pigyBavyamMu TOLLO, BUKOPMUCTOBYBaHa A5 MiKyBaHHS 3aXBOpOBaHHS abo
MOpYLUEHHHA, Takoro sK pak, iHdekuinHe 3axeBoptoBaHHa abo nopyweHHsa abo 3axsopitoBaHHA abo
NopyLLEHHS, Lo aBnae coboto RAS-narito.

Y paHomy BuHaxogi nepepbadveHi crnonyka copmynum |, ii TaytomepHa copma, ii cTepeoizomep, ii
hapmaLeBTUYHO MNPURHATHA Cinb, ii noniMopd, ii conbeaT, ii KoMOiHaUiA 3 MNpuMAaTHUM NiKAPCbKUM
npenapatom abo dapmaueBTMYHa KOMMO3ULIA Ha ii OCHOBI AN niKyBaHHA 3aXBOPIOBAHHSA, LLO
XapaKTepusyeTbCa HaANMLIKOBOK abo aHoManbHO nponidepauieto KMiTUH, TAaKoro Sk pak.

Y paHomy BuHaxogi nepepbadveHi crnonyka cpopmynum |, ii TaytomepHa copma, ii cTepeoisomep, ii
dhapmauleBTUYHO MNPUAHATHA cinb, ii noniMopd, ii conbBat, ii KOoMmOGiHauis 3 MpuaaTHMM fiKapCbKNM
npenapatom abo dapmaueBTMYHA KOMMO3MLiA Ha ii OCHOBI ONs NiKyBaHHS 3axXBOPKBaHb, TakMX SK pak
NigWAYHKOBOI 3ano3n, pak NereHi, KOnopekTanbHUA pak, BuMAM paky 3 myTaHTHUM BRAF «knacy 3,
remaTonoriYyHuim pak, XornaHriokapumHoma, MHOXWHHa Mienoma, MenaHoma, pak MaTku, pak eHaoMeTpito, pak
LUMTOMNOAIOHOT 3ano3u, roCTpU MIiENOIAHMI NENKO3, pak Ce4YOoBOro Mixypa, ypotenianbHUi pak, pak LWIyHKa,
paK LUMIAKN MATKW, NIIOCKOKMITMHHA KapuuHOMa rofioBU Ta wWui, audpy3Ha B-BenukokniTMHHa nimdoma, pak
CTpaBoOXxofy, XPOHIYHMM niMOUUTApHUN NEenKos, renaTtouentonapHUi pak, pak MOSIOYHOI 3ano3u, pak
SlEYHMKa, pak NepeamixypoBoi 3anosu, rniobnactoma, pak HUPKW, CUHOPOM CrpaBXHbLOI HEBPOMMU CMM30BOI
060noHkK, hibpo3HMiA enynic Ta BUAM CapKOMMU.

Cnonyku 3rigHO 3 AaHMM BUHaxo40M MOXHa 3aCTOCOBYBATU ANA MiKyBaHHA Pi3HUX BMAIB paky, ykaszaHux
HUXYe, 3a SIKMX HasiBHI rinepakTuBHi abo abepaHTHO aKTMBOBaHI LUMNAXM Nepedadi curHany, B siki 3anydeHi
6inkn SOS1.

Cronyku 3rigHoO 3 AaHMM BUHax04OM MOXHa 3acTOCOBYBATK ANS MiKyBaHHSA Pi3HUX BUAIB paky, BKa3aHUX
HUXYe, 3a SKUX HasiBHI rinepakTMBHi abo abepaHTHO aKTMBOBaHI LUMAXM nepedadi curHany, B siki 3anydeHi
6inkn RAS Ta/abo SOS1.

Cnonyku, ixHa TayTomepHa dopma, iXHii cTepeoisomep, iXHA papmMaueBTUYHO MPUNHATHA CiNb, IXHIN
nonimopd abo ixHi conbBar, iXHA KOMOiHauis 3 MpugaTHUM NiKapCcbkMM npenapaTtoMm, dapMaueBTU4Ha
KOMMO3MLis1 Ha iXHii OCHOBI, ONMUCaHi B J@aHOMY LOKYMEHTI HKYE, MOXYTb OYyTWM NpuaaTHAMK O NiKyBaHHS
3axBOPIOBaHb, SIKi XapakTepusyloTbCs HaaNULIKOBOK abo aHoMarnbHOK nponidepauieto KniTUH, Takmx K
pak.

Pak, nyxnuHa Ta iHWIi nponicepaTuBHI 3axBOPIOBAHHA, SIKi MOXHa MikyBaTuM crnonykamu 3a [aHum
BMHaxodoMm, 6e3 obMexeHHS ABNsoTb COBO0I0 HacTynHe:

1) BMAOM paKy romnoBu Ta LIKUiI, HanNpuknag, BUAM pakKy HOCOBOI MOPOXHWUHW, HABKONMOHOCOBMX Masyx,
HOCOrNOTKW, POTOBOI MOPOXHWMHM (Y TOMY u4ucni rybu, siCeH, anbBeOoNnsApHOi AyrK, PeTPOMOSISIPHOro



TPUKYTHUKA, AHA POTOBOI MOPOXHWHU, A3MKa, TBEPAOro NigHeBiHHSA, CrM30BOi OOOMOHKM LLOKK), POTOITOTKM
(y TOMY umcni KopeHst a3uka, NigHeBIHHOT MUrganvHKn, NigHEOIHHOT OYXXKKN, M'AKOro NigHEBIHHA, MUrganMkoBoi
nasyxu, CTiHKW TMOTKK), cepeaHboro Byxa, ropTaHi (y TOMy 4Ymucri nepeanBep'ss ropTaHi, rofiocoBOi LiNMHM,
Ni4ronocoBoi MOPOXHWMHU, FONOCOBUX 3B'I30K, FOPTAHOMIOTKU, CIIMHHMX 3a503 (Y TOMY YUCIi Marnmx CIIMHHMX
3ano3);

2) BUAM paky nereHi, Hanpuknag, HeapibHokniTuHHMI pak nereHi (NSCLC) (MNOCKOKNITUHHY KapLMHOMY,
BEPETEHOKMITUHHY KapuMHOMY, ageHOKapLMHOMY, BEMUKOKTITUHHY KapuWHOMY, CBITNOKMITUHHY KapuuHOMY,
OpoHX0anbLBEONspHUN  pak), ApiOHOKNITUHHWA  pak  nereHi (SCLC)  (BIBCAHOKNITUHHUIA  pak,
NPOMDKHOKNITUHHWUIA paK, KOMGiIHOBaHW BIBCSHOKNITUHHWUIA pak), pak nerexi 3 mytaHTHUM BRAF knacy 3;

3) HOBOYTBOPEHHSI CEpefoCTiHHA, Hanpuknag, HEeWporeHHi nyxnmuHu (y ToMy uucni Hespodibpomy,
HEeBpPWUINEMOMY,  3MOSIKICHY  LUBAaHOMY, HEWpocapKOMy,  raHrfioHenpobrnacTomMy,  raHrfnioHeBpoOMy,
HerpobnacTomy, oeoXpoOMOLIMTOMY, NaparaHrinioMy), NyxanHu 3i ctateBux KIiTUH (y TOMY 4Ymnchi cemMiHoMy,
TepaTomy, NyXfAuWHY 3i CTaTeBUX KIITWUH, BIAMIHHY Big CEMIHOMM), NYXNUHU TUMyca (Y TOMY 4YMChi TUMOMY,
TMMOJINOMY, KapuMHOMY TMMYyCa, KapuWMHOIA4 TMMYyca), Me3eHXimarnbHi NyxnuMHu (y Tomy umcri gibpomy,
¢ibpocapkoMy, ninomy, ninocapkomy,  MiKCOMYy, Me30TeflioMy, JenomioMy,  Nenomiocapkomy,
pabagomiocapkomy, KCaHTOrpaHynbomy, Me3eHXiMoMYy, remMaHriomy, remaHrioeHgoTeniomy,
remaHrionepuuuTomy, nimdadriomy, nimdanrionepuuntTomy, nimdaHriomiomy);

4) BMOn paky LWnyHKoBO-kMwkoBoro (Gl) TpakTy, Hanpuknag, Bugu paky cTpaBoxogy, LWiyHka (pak
LUAYHKa), CTPaBOXiAHO-LUNYHKOBY adeHOKapLUMHOMY NiALUNYHKOBOI 3amnosun, MeYiHKM Ta XOBYHWUX MPOTOK (Y
ToMy 4ucni renatouenionsapHy kapuuHomy (HCC), Hanpuknag, HCC y pgiten, dibponamenspHy HCC,
kombiHoBaHy HCC, BepeteHoknituHHy HCC, ceitnoknituiHy HCC, rirantoknituHHy HCC, kapunHocapkomy
HCC, cknepo3neHy HCC; renatobnactomy; xonaHriokapLumHomy,

5) XonaHriokniTMHHY KapuuHOMY; LMCTafeHOKapLMHOMY MEYiHKW; aHriocapKoMy, reMaHrioeHgoTeniomy,
neriomiocapkoMmy, 3rosikicHy wWwBaHoMy, ibpocapkoMy, nyxnumHy KnaukiHa), >KOBYHOro  Mixypa,
Mo3aneyiHKOBMX >KOBYHMX MPOTOK, TOHKOrO KULeYHMKa (y TOMYy 4uchni OBaHaguATMNanoi KULIKW, TOHKOI
KWLLKKM, KNyOOBOI KULLKW), TOBCTOrO KULLEYHWUKA (Y TOMY YMUCIi CMiNOi KULIKWA, TOBCTOI KULLKW, NPSIMOT KWLLKM,
aHanbHOro OTBOPY; KOMOPEKTaNbHUIM pak, LUMYHKOBO-KULLKOBY CTpoMarnbHy nyxnuHy (GIST)), cevoctaTteBoi
cuctemn (y TOMY YMUCRI HWUPKW, HaMpWKNag HUPKOBOI MWUCKW, HUPKOBOKMITMHHY kapumHomy (RCC),
Hedpobnactomy (nyxnuHy Binbmca), rinepHedpomy, nyxnvHy [pasiTua; cedoBody; CE4O0BOro Mixypa,
Hanpuknag, pak Ce4vyoBOi MPOTOKW, YypoTenianbHWA  pak; ypeTpu, Hanpuknag, AgucTtanbHum,
B6ynbbomembpaHHuiA, NpoCTaTUYHNIA; NPOCTaTU (aHOPOreH-3anexHuin, aHaporeH-He3anexHn, KactpauinHo-
PE3NCTEHTHUIN, TOPMOH-HE3ANEXHUIN, FTOPMOH-PEePAKTOPHUI), CTaTEBOIO YNieHa);

6) Buan paky sieyka, Hanpuknag ceMiHoMy, pak, BiAMIHHUIA Big CeMiHOMU;

7) BMOW TIHEKONOTYHOrO paky, Hanpuknag, BuaW paky siedHuka, cannonieBoi Tpybu, 4depeBHOI
NMOPOXHWHU, LWNAKU MaTKW, BYNbBK, MiXBK, Tina MaTtku (y TOMY YACHi eHOOMETpIilo, AHa MaTKu);

8) BMaM paKky MOSMOYHOT 3ano3n, Hanpuknag MaMmapHy kapumHomy (iHginbTpaTUBHY NPOTOKOBY, KOMOIAHY,
OOMNbKOBY iHBa3uBHY, TYOYNspHY, afeHOKICTO3HY, NaninsapHy, MeaynspHy, MyLMHO3HY), MO3UTUBHWUIA LLOAO
rOpMOHanbHMUX peuenTopiB pak MOMOYHOI 3ano3n (MO3UTUBHUIM LWOAO €eCTPOreHOBUX peLenTopiB pak
MOJSIOYHOI 3aro3u, MO3UTUBHUMA LWOAO MPOrecCTEPOHOBUMX peLlenTopiB pak MOMoYHol 3anosu), Her2-
MO3UTVMBHWUIA pak MOJIOYHOI 3ano3un, TPWMYi HeraTMBHWUIA pak MOJOYHOI 3ano3un, xBopoby agkeTa MOMOYHOI
3anosu;

9) BMAM paKky eHAOKPUHHOI CUCTEMW, HaNpUKNnaz, BUau paky eHOOKPUHHMX 3ano3, WuTtonogibHol 3anosm
(kapuMHOMW/NYXNNHW  LUMTONOAIOHOT 3ano3n; naninapHui, ONIKYNAPHWIA, aHannacTUYHUA, MepynsapHUR),
napawmTonoaibHoi 3ano3n (kapuuHOMY/NyXnnHY napawuTonogibHoi 3anosm), Kopy HagHUPKOBOI 3anosmu
(kapuMHOMY/MYXNIUHW ~ KOPUM  HAOHWPKOBOI  3anos3u), rinogiza (y TOMY 4ucni  NPONakTUHOMY,
KpaHiocpapuHriomy), Tumyca, HagHUPKOBMX 3aro3, LWMLIKONOAIOHOI 3ano3n, KapoTUAHOI 3amnosun, NyxXniMHA 3
OCTpIBLEBUX KMITUH, NaparaHrnini, eHAOKPUHHI NyxNuHW nigwnyHkosoi 3anosn (PET; HedyHkuioHanbHy PET,
MMomy, racTpuHomy, iHcyniHoMy, BlMNomy, rnokaroHomy, comaTtoctatuHomy, CPlomy, AKTIomy),
KapUMHOIAHI NyXINHY;

10) capkoMuM M'SIKMX TKaHWH, Hanpuknag, didbpocapkomy, ¢ibpo3Hy rictiounTomy, ninocapkomy,
nenomiocapkomy, pabgomiocapkomy, adriocapkomy, nimdaHriocapkomy, capkomy Kanowsi, nyxnuHy
naparaHrnito, remMaHrionepuunuToMy, CUMHOBIanbHYy CapKOMY, FIF@HTOKMITUHHY MYXIMHY CYXOXWIbHOI MiXBW,
conitapHy pibpo3Hy MyxnNunHy NIeBpu Ta YEPEBHOI NMOPOXHUHW, ANY3HY Me30TenioMy, 3MOSKICHY MyXJTMHY
obonoHkn nepudepnyHoro Hepea (MPNST), 3epHUCTOKMITUHHY MyXMWHY, CBITNOKMITUHHY CapKoMmy,
MeraHouuTapHy LUBAHOMY, MNNIEKCOCApPKOMY, HelpobrnacTomy, raHrinioHenpobnactomy, HeBpoOeniTemniomy,
nosackenetHy capkomy HJiHra, naparaHriniomy, no3acKeneTtHy XOHOPOCApKOMY, MO3acKeneTHy
OCTEe0CapKoMy, Me3eHXiMOMY, anbBeONsApHY CapKOMYy M'SIKMX TKaHWH, eniTenioigHy capKomy, no3aHupKOBY
pabaoigHy NyxXrnHy, AeCMONNacTUYHY APiIOHOKNITUHHY NYXIMHY;

11) capkoMmn KiCTKW, Hanpuknag, Mienomy, peTUKYNOKIiTUHHY CapKoMy, XOHOPOCAapKoMy (y TOMY yuchi
LUeHTpanbHy, nepudepuydHy, CBITNOKNITUHHY, Me3eHXiMarnbHy XOHOPOCapKoMy), OCTeocapkomy (Y TOMY YMCHi
OCTeOCapkoMy M'SKUX TKaHWH, WO HanexaTb OO0 OKICTS, OKiCTH, BucokoamdepeHuiioBaHOT NOBEpPXHI,
APIBHOKNITUHHY, iIHOYKOBaHY BUNPOMIHEHHAM OcTeocapkomy, capkomy lNepxeta), nyxnuHy KOTHra, 3nosikicHy



MraHTOKMITMHHY  MYXJNIMHY, adamaHTUHOMY, (idpo3Hy) rictioumtomy, ibpocapkomy, Xopaomy,
OPIOHOKPYTIMOKNITUHHY CapKOMY, FreMaHrioeHAoTENioOMY, reMaHrionepuumMToMy, OCTEOXOHAPOMY, OCTEOIAHY
0ocTeomy, ocTeobracTomy, eo3MHOMINbHY rpaHynboMy, XOHAPOONacTomy;

12) me3oTeniomy, Hanpuknag, nneespanbHy Me3oTeNioMy, O4ePEBMHHY ME30TEMIOMY;

13) Buam paky LWKipM, Hanpuknag, 6a3anbHOKNITUHHY KapUWHOMY, MMOCKOKMITUHHY KapuuHOMY,
KapuuHoMmy i3 kniTuH Mepkens, menaHomy (y TOMY 4uCri LIKIpHY, NMOBEPXHEBOMOLUUPIOBAHY MENaHoMY,
3MOSAKICHY NEHTUro-mMenaHomy, nepudepuyHy NeHTUro-MmenaHomy, BY3FOBY, BHYTPILUHLOOYHY MeraHoMY),
aKTUHIYHWIA KepaTo3, pak NoBikK1, MmenaHomy 3 MyTaHTHUM BRAF knacy 3;

14) HOBOYTBOPEHHA LEeHTpanbHOI HEPBOBOI CUCTEMW Ta FOMOBHOrO MO3KY, Hanpuknag, acTpounTomy
(uepebpaneHy, uepebensapHy, Oudy3Hy, ibpunapHy, aHannacTuU4Hy, MNiNOLMTO3HY, MNpOTOoNNasmMaTuyHy,
remictoumMTapHy), rniobrnactomy, BMAM [MiOMKU, BUAM OMirogeHApPOrniomu, BUAW OMiroacTpoumnToMn, BUOM
eneHaMMoMu, BMAM eneHaumobnacToMu, NyxfMHW CyOWHHOIO ChMeTiHHA, Buan megynobnactomu, Buau
MEHIHrOMW, BUOM LUBAHOMMW, BUAM remaHriobnactomu, BUAM remaHriomy, BUaM reMaHrionepuunutoMm, Buan
HEeBpPOMW, BWOW TaHrMIOHEBPOMW, BUAW Henpobnactomu, BMAM peTMHobnacTtomu, BWAW HEBPUHOMM
(Hanpuknag, cnyxoBoro Hepea), NyxnunHK oci XpebTa;

15) BMau nimdomun Ta nenkoay, Hanpuknag, Buan B-kniTMHHOI HexomxkkiHcbkoi nimdomn (NHL) (y Tomy
yncni ApibHOKNITUHHY nimdounTapHy nimdomy (SLL), nimcbonnasmauutoigHy nimgomy (LPL), nimdpomy 3
KNiTMH MaHTinHOT 30Hu (MCL), donikynapHy nimcdomy (FL), andysHy senukoknitmHHy nimcomy (DLCL),
nimdomy bepkitta (BL)), BuAM T-KNITUHHOI HEXOOXKKIHCBbKOI niMcomMu (y TOMY YMCAi aHannacTU4Hy
BENUKOKNITUHHY nimcomy (ALCL), T-kniTuHHI nemnkos/nimcomy B gopocnux (ATLL), wkipHy T-kniTuHHY
nimdomy (CTCL), nepudbepuydHy T-knitHHy nimdomy (PTCL)), nimdobnactHy T-knituHHy nimdpomy (T-
LBL), T-kniTmHHYy nimcdomy B popocnux, nimdobnactHy B-knituHHy nimcpomy (B-LBL), imyHoumTOMY,
XPOHIYHMI B-KkniTHHUIA nimdpoumTapHun nerkosd (B-CLL), XpoHiYHUA T-kNiTUHHWIA NiMOUMTapHUIA NEKOo3
(T-CLL), B-pgpibHokniTMHHY nimcpoumTtapHy nimcomy (B-SLL), wkipHy T-knitunHy nimcpomy (CTLC),
nepBUHHY NiMdomy LeHTpanbHoi HepBoBoi cuctemu (PCNSL), imyHobnacTtomy, xBopoby XomxkkiHa (HD) (y
TOMY Ymncni HogynsipHy 3 nimdpoigHum nepesaxaHHsMm HD (NLPHD), HD 3 HogynapHum cknepo3om (NSHD),
3MiwaHo-kniTuHHy HD (MCHD), knacuuHy HD, 6araty Ha nimdountn, HD i3 BUCHaXeHHsIM 3a nimdountamm
(LDHD)), nemnkos i3 Benukmx 3epHuctux nimgoumTtis (LGL), xpoHiyHmi mienoreHHun newvikos (CML), roctpun
MienoreHHu/mienoigHmin nevikos (AML), roctpunm nimdatudHun/nimgpobnactHun nemkod (ALL), roctpun
npomienountapHui  nevikod  (APL),  XpoHiyHun  nimcouutapHun/nimdatudHun  nenkos  (CLL),
nponimcountTapHuii nenkos (PLL), BonocaTtokniTMHHUI NENKO3, XPOHIYHWUIA MIENOreHHUI/MIENOigHNI NEnKo3
(CML), mienomy, nnasmoumtoMy, MHOXWHHY Mienomy (MM), nnasmountomMy, mMienogucnnaTuyHi CUHAPOMM
(MDS), xpoHi4yHun mienoMoHounTapHui nenkos (CMML);

16) BMaM paky 3 HEBIJOMOIO NepBMHHO Nokanisauieto (CUP);

17) Buan enitenianbHOro paky, Hanpuknag, MMAOCKOKMITUHHY KapuuHomy (SCC) (kapuuHoMmy in situ,
NMOBEPXHEBO iHBA3MBHY, BEPYKO3HY KapuUWMHOMY, MCEBOOCAPKOMY, aHamnmacTU4Hy, NepexigHOKMITUHHY,
nimcoenitenianeHy), ageHokapuuHomy (AC) (BucokogudepeHuinoBaHy, MYUMHO3HY, NaninspHy,
NNeoMopHO-FiIraHTOKIITUHHY, MPOTOKOBY, APIOHOKNITUHHY, NEPCHENOAIOHOKNITUHHY, BEPETEHOKMITUHHY,
CBITMOKMITUHHY, BIBCAHOKMNITUHHY, KONOIAHY, 3ani3uCTO-NMOCKOKNITUHHY, MyKoenigepMoigHy, ageHoifo-
KICTO3HY), MYLUWHO3HY LMCTageHOKapLUMHOMY, auUHO3HOKITITUHHY KapuUHOMY, BEMWKOKITITUHHY KapuuHOMY,
OPIGHOKNITUHHY KapUMHOMY, HENPOEHOOKPUHHI NyXNWHWM (APIOHOKMITUHHY KapuvHOMY, MaparaHriiomMy,
KapuuHOif), OHKOLUMTapHY KapuMHOMY Ta

18) Buagu BIOMIHHOrO Big eniTenianbHOrO paky, Hanpuknag, BuauM capkomu (dibpocapkomy,
XOoHOpocapkoMy, pabgomiocapkoMy, JeMOMIOCapKOMY, TFeMaHriocapkomy, T[iFraHTOKMITUHHY CapkoMmy,
nimgocapkomy, hibpo3Hy rictiountTomy, ninocapkomy, aHriocapkomy, nimdaHriocapkomy,
HeBpodibpocapkomy), NiMGOMy, MenaHoMy, MyXfvMHKW 3i CTAaTEBUX KMiTWH, remMaTonoridyHi HOBOYTBOPEHHS,
3MilWaHi Ta HeandepeHLinoBaHi KapLuUHOMN.

MaeTbca Ha yBasi, WO BCi Bka3aHi BULLE BUOW paky, SKi XapaKTepu3ylTbCs IXHIM KOHKPETHUM Micuem
po3sTallyBaHHA ab0 MOXOMXEHHSIM B OpraHiami, BKMOYaKTb SIK MEPBWUHHI MyXNMHW, TaK i MeTacTaTW4Hi
NyXMWHK, SKi Big HUX NOXoaATb.

Yci BKasaHi Buwe BuAW paky MOXyTb OyTM [OAaTKOBO pO3Pi3HEHi 3a iXHbOK FiCTONATOMOMNYHO
Knacudikauieto.

Cnonyka copmynu |, ii TaytomepHa ¢popma, ii cTtepeoizomep, ii hbapMaleBTUYHO NPUAHSITHA Cinb, i
nonimopd, i combBaT, ii KOMOiHauia 3 npugaTtHUM nikapcbkum npenapatoM abo dapmaueBTUYHa
KOMNO3uuist Ha Ti OCHOBI, onucaHi B AaHOMYy OOKYMEHTI BuLle, MOXYTb OyTW npuaaTtHUMW Ans MiKyBaHHS
3axBOPIOBaHb, Takmx sk HempodibpomaTos 1 Tuny (NF1), cuHapom HyHaH i3 MHOXUHHUMK nieHTuro (NSML),
HyHaH-nofibHun  cnHapom/cungpom  BGaraToocepenKkoBOro  riraHTOKMITUHHOrO — ypaXKeHHs,  CrnajkoBui
¢ibpomatos gaceH (HGF), cnHapom kanindpHoi Ta apTepioBeHO3HOI Manbgopmadii (CM-AVM), cuHgpom
Jleriyca, roctpa iHdekuiqa, cnpuymnHioBaHa Staphylococcus aureus (nauieHTM AWMTAYOro BiKy), CUMHOPOM
CMpaBXHbOI HEBPOMMU Crn3oBOi 0BONOHKM, iBpo3HMIA enynic, roCTPUN pecnipaTopHUN AUCTpec-
CYHAOPOM/TOCTPE MOLUKOMXKEHHSI fereHiB Ta cencuc, cuHapom Koctenno (CS) Ta kapgio-dhauio-LukipHuia
cvHapom (CFC-cuHgpom).



Cnonyky dopmynu |, ii TaytomepHy cdopmy, ii cTepeoizomep, ii dapMaueBTUYHO NPURHATHY Cinb, i
nonimopd, ii conbBaT, ii kKOMOGiHauild 3 nNpuaaTHMM JfikapcbkuM npenapatom abo dapmaueBTUYHY
KOMMO3MLit0 Ha i OCHOBI, onucaHi B JaHOMY [AOKYMEHTi BULLE, MOXHA BUKOPUCTOBYBATU B TepaneBTUYHUX
CcXemax B KOHTEKCTi BapiaHTiB NiKyBaHHS NepLUoi MiHii, Apyroi NiHii adbo 0yab-aKnx HAaCTYNHUX TTiHIR.

Cnonyky dopmynu |, ii TaytomepHy ¢opmy, ii cTepeoizomep, ii bapMaLeBTUYHO MPUNHATHY Cinb, i
nonimopd, ii conbBaT, ii kOMGiHaUil0 3 nNpuaaTtHMM JikapcbkuMm npenapatoMm abo dapmaueBTUYHY
KOMMO3MLLito Ha ii OCHOBI, ON1CaHi B JaHOMY JOKYMEHTI BULLE, MOXHa BUKOPUCTOBYBATU AN NONEPESKEHHS,
KOPOTKOCTPOKOBOrO abo [AOBroCTPOKOBOrO MiKyBaHHS BULLEBKA3aHMX 3axXBOPHOBaHb, MPU LbOMY TaKOX
HeoboB'A3koBO B KOMBiHALIi 3 NpOMeHeBO Teparnieto Ta/abo XipypriyHMM BTPYYaHHSAM.

Cnonyky dopmynu |, ii TaytomepHy copmy, ii cTepeoizomep, ii dapMaLeBTUYHO NPURHATHY Cinb, i
nonimMopd, ii conbBaT 3riAHO 3 JAHUM BUHAXOO4OM MOXHa 00'egHyBaTW 3 iHWWMK 3acobamu, TakuMu siK
3acobu npomeHeBOi Tepanii, ximioTepanii Ta/abo UinecnpsimoBaHi 3acobu, 3a AeKiNbKOX BUAIB paKy Ta iXHix
nigTunie, ykasaHux Bulle. 3acobu, sKi MOXHa 3aCcTOCOBYBaTW S KOMOIHOBaHOI Tepanii, BKMO4YaloTb
LinecnpsiMoBaHi 3acobu, Taki sk iHriditopn RTK, iHribiTopn LmkniH-3anexHoi kiHasu (CDK), iHribitopn Ser-
Thr-kiHa3wn, iHribiTopn HepeuenTOpHOI TUPO3MHKIHA3W, IHMOITOPM enireHeTUYHOro MexaHi3My, TaKoro sk
meTunTpaHcdepasmn rictoHis (HMT), metuntpaHcdepasn OHK (DNMT), apriHiHmeTunTpaHcdepasmn Ginkis
(PRMT), inri6itopn RAS, iHribitopu KRAS, iHribitopu MEK, iHribiTopn ERK1/2, iHribiTopu kiHasn dokansHoi
apresii (FAK), iHribiTopu PI3K, iHribiTopm AKT Ta iHribitopn mTOR.

HacTtynHi npuknagu npusHayeHi Ana OOAATKOBOI iNOCTpauii gaHoro BuMHaxody W He  MOBUHHI
TAYMaYnUTUCS XXOAHMM YMHOM SIK TaKki, Lo obmexytoTb 0b6car 4aHOoro BuHaxoay.

Yci cnektpy H-AMP BM3Ha4anu y BkasaHUX pO34MHHUKAX, | XiMiYHi 3CyBW HaBeaeHi y & OAMHMLAX 3CyBY
B Oik crabkoro nons BiOHOCHO BHYTPIWHLOrO CcTaHAapTy TeTpameTtuncunaHy (TMS), i KoHcTaHTu
MDKNPOTOHHOI B3aemogii HaBeaeHi y repuax (I'u).

[eski 3 inocTpaTMBHUX NPUKNagiB gaHOro BMHaxody OAEepXKyBanu BiOgnoBiAHO Ao ofgHiei abo Ginblie
CXEM peakKLiin, onucaHnx suLLe.

Hani gaHnin BMHaxig iNOCTPYETLCS HACTYMHUMK NpuUKNagamu, ski NnpeactaBfeHi nuwe sk incTpauil
OaHOoro BUMHaxody Ta He obmexylTb obcar gaHoro BuHaxogy. MNMpuknaaw, HaBedeHi HUXKYe, JEMOHCTPYHIOTh
npouenypw CUHTE3y AN oAepXaHHs CropigHeHnx cnonyk. ®axisusM y gaHin ranysi 6ygyTe 3po3ymini neBHi
Moaudikauii Ta ekBiBaneHTW, SAKi NignsaraloTb BKIAYEHHIO B obcar gaHoro BuHaxody. YkasaHi B Onuci
naTeHTU Ta 3asiBKM Ha NAaTEHTUW BKIMIOYEHI B JAHUA JOKYMEHT 3a AOMOMOrOK NMOCUIaHHS.

3asHauyeHHsa "abo 1", "abo 2" Ta "abo 3" y CTPYKTypHUX dhopmyrnax nosHadvae, o Oyno BUSIBMEHO, O
xipanbHWi LeHTp € abo R, abo S, y ubomy BMnagky abcontoTHa KoHQirypauis He BU3HaYeHa.

AbpesiaTypu

Y paHoMy JOKYMEHTI MOXYTb 3aCTOCOBYBaTUCA HacTymnHi abpesiaTypw.

ACN = aueToHiTpun

AcOH = outoBa kucrnorta

AIBN = a306ici300yTupoHiTpun

BINAP=2,2"-6ic(gudpeHindocdiHo)-1,1'-6iHadTnn

BOP = rekcacptopdpocdart 6eHzoTpuason-1-inokeutpmc(gumeTmnamiHo )pocdoHito

CAN = HiTpaT uepito amoHito

CCls = TeTpaxnopmeTtaH

CDCls = gevitepoBaHuii xnopocopm

CDI=1,1"-kapboHingijimigason

DABCO=1,4-gia3abiynkno[2.2. 2]okTaH

DAST = TpudTopua aietnnamiHocipkm

dba = 6eH3unigeHaLeToH

DBU=1,8-gia3abiunkno[5.4.0]lyHaeu-7-eH

DCC = guumknorekcunkapbogiimin

DCE = gnxnopmetaH

DCM = guxnopmeTtaH

DCM = guxnopmeTtaH

DDQ=2,3-guxnop-5,6-gnuiaHo-1,4-6eH30XiHOH

DEA = gietunamin

DEAD = gietTunasogukapbokcunar

DIAD = giisonponinasogukapbokcunar

DIPEA = giisonponinetnnamin

DMA = apumetunauetamig

DMF=N, N-anmeTtundopmamig,

DMS = gumeTtuncynsdig

DMSO = gumetuncynbdokena

DMSO-ds = genitepoBaHuii AMMETUNCYNbdOKCUA

EDC=1-eTtun-3-(3-gumeTtunamiHonponin)kapbogiimig



HBTU=2-(1H-6eH3oTpmason-1-in)-1,1,3,3-TeTpameTuUNypoHito rekcadgpropdocgaTt
HEX = H-rekcaH

HOBt = rigpokcnbeHsoTprason

IPA=2-nponaHon

LCMS = piguHHa xpomaTtorpadisi 3 Mac-CnekTpoMeTpieto

LiOH = rigpokeuna niTito

Me = meTun

MTBE = metun-tpeT-6yTnnosui etep

NaH = rigpung HaTpito

NBS = N-GpomMcyKUMHIMIa

NCS = N-xnopcCyKLMHIMig,

NIS = N-noacyKkuuHimia

NMO = N-meTunmoponiH-H-okcug,

NMP = N-meTun-2-niponiganHoH

NMR = agepHuii MarHiTHUI pe3oHaHC

Pd/C = nanagin Ha Byrinni

POCIz = okcuxnopua cdoccopy

Pd/C = nnatuHa Ha Byrinni

PyBop = 6eH3oTpuason-1-in-okcutpuniponiguHodgocdoHito rekcadptopdocdar
pTsOH = n-TonyoncynboHoBa k1ucroTa

K. T. = KiMHaTHa Temneparypa

Rt = yac yTpumaHHs

TEA = TpueTtunamiv

THF = TeTparigpodypaH

TPP = TpudbeHingocdiH

TBAF = cbtopug TeTpabytunamoHito

Mpuknag 1. OpgepxanHga (R)-3-(1-amiHoeTun)-5-(TpudpTopmeTmn)aHininy

CF, NO, CF, NO,
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Cragis 1. (R)-2-MeTtun-N-(1-(3-HiTpo-5-(TpudTtopmeTnn)deHin)eTunigeH)nponaH-2-cynbdiHamig
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Y nepemiwyBaHuii po3dmH 1-(3-HiTpo-5-(TpudTopmeTun)deHin)etan-1-ovy (60 r, 257 mmonb) y THF
(600,0 mn) pogasanu (R)-2-metunnponaH-2-cynosdiHamig (46,8 r, 386 mmonb) i TeTpaeTokeutuTaH (135 mn,
643 MMOrb) 3a KiMHATHOI TemnepaTypu N ogepXaHy peakuiriHy cymiw Harpisanu go 80 °C npotdarom 5 rog.
PeakuinHy cymiwl oxonogxyBanu A0 KIMHATHOI TemnepaTtypu, racunm xonogHoto Bogot (100 mn) Ta
pos3basnanu eTunauetatom (600 mn). OgepxaHy cymilw Nponyckany Yepes Lwap LeniTy Ta Lwapu po3ginsanu.
OpraHiyHuni wap npomuBanu conboBuM po3ynHom (200 mn), BucywyBanu Hag 6e3sogHum Na:SOs Ta
BMNaptoBanu. HeouunweHnin NpoaykT ouvwanu 3a [onomorow  dnell-xpomaTtorpadii 3 ogep)KaHHAM
yka3aHol B 3aronoBky crnonyku (61 r, Buxig 70,5 %).

MS(ES+) maca/3apsag = 337,2 (M+1).

Cragis 2. (R)-2-MeTtun-N-((R/S)-1-(3-HiTpo-5-(TpudpTopmeTnn)deHin)etmn)nponaH-2-cynbgiHamig

Y nepewmiwyBaHui po3yunH (R, E)-2-metun-N-(1-(3-HiTpo-5-(TpudpTopmeTun)eHin)etmnigeH)nponaH-2-
cynbgiHamigy (60,0 r, 178 mmonb) y THF (300,0 mn) ta Bogi (6,0 mn) gogasann NaBH4 (13,50 r, 357
Mmonb) npu -78 °C. PeakuinHy cymiw nepemiwysanu 3a Tiel camoi TemnepaTtypu npoTarom 25 xB., racunm
XONOAHOI BOAOK Ta ekcTparyBanu etunauetatom (3x200,0 mn). O6'egHaHuin opraHivyHui Wwap npomMmuBanm
conboBum po34vmHom (100,0 mn), BucywyBanu Hag 6e3sogHuM Na:SOs Ta KOHUeHTpyBanu. HeounweHun
MaTepian (giacTepeoMepHy CyMill) oyvwanyM 3 BUKOPUCTaHHAM donell-xpomarorpadii 3 ogepXaHHsaM
yKa3aHoI B 3arofioBKy CrMonykn y BUrnsai ocHoBHoro npoaykty (40 r, suxig 66,3 %).

MS(ES+) maca/3apsag = 339,1 (M+1).

Cragis 3. lNgpoxnopug (R/S)-1-(3-HiTpo-5-(TpudpTopmeTnn)deHin)etaH-1-amiHy

CF NO

NH,HCI

Y nepewmiwyBaHun po3uuH (R/S)-2-metun-N-((R)-1-(3-HiTpo-5-(TpudpTopmeTun)deHin)etmn)nponaH-2-
cynbdiHamigy (30,0 r, 89 mmonk) y DCM (100,0 mn) gogasanun 4 M HCI B giokcani (222,0 mn, 887 mmorb) i
nepemiwysanu 3a kKiMHaTHOI TemnepaTtypu npotsarom 30 xB. PO3YMHHMK BUOANSNM 3a 3HWKEHOro TUCKY 3
oAepxaHHAM TBepaoi cnonyku. [lopgasanu gietunosui etep (200,0 mn) i nepemiwysanu npotdarom 15 xB.,
ocapKeHy TBepay peyoBuHy binbTpyBanu, BUCYLLYBanu nNig BakyyMoM 3 O4epXXaHHAM yKa3aHO! B 3arosioBKy
crnonyku (21,2 r, Buxig 88 %).



1H AMP (400 My, DMSO-ds) & 8,92 (s, 2H), 8,80 (t, J=1,9 Ty, 1H), 8,53-8,47 (m, 2H), 4,83-4,69 (m,
1H), 1,60 (d, J=6,7 'y, 3H).

Cragis 4. (R)-3-(1-AmiHoeTun)-5-(TpudpTopMeTIn)aHiniH

CF NH

lopoxnopua  (R/S)-1-(3-HiTpo-5-(TpudptopmeTun)deHrin)etaH-1-aminy (12 r, 44,3  MMOrb)
3aBaHTaxyBanu B 3miwysad lMappa, akun mictute MeOH (300,0 mn), 1 obepexHo gogasanu Pd-C (0,944 r,
8,87 mmonb). PeakuinHy cymiw nepemiwysanu npotarom 3 rog. B aTtmocdepi BogHw nig Tuckom (40
dyHTIB/KB. AlOMM). PeakuiiHy cymiw inbTpyBanu 4epes wap uenity. ®PinbrpaT KOHUeHTpyBanu nig
BakyyMOM i NigBuLLyBanun OCHOBHICTb 3aru1LLIKy Hacuy. po3vymHom BikapboHaTy HaTpito. bikapboHaTHun wap
ekcTparysanu 3a gonomoroto DCM (150,0 mn x 3). OpraHiyHun wap sucywysanu Hag 6e3sogHum Naz2S04
Ta KOHUEHTpYBanu 3a 3HWXEHOro TUCKY 3 OfEepXaHHAM yKa3aHoi B 3aronoBky cnonyku (8,5 r, Buxig 95 %).
XipanbHicTb cnonyku niaTeepokysanu sik "R" 3a gonomoroto ekcnepumeHTty VCD.

1H AMP (400 MI'u, DMSO-ds) 6 6,85-6,77 (m, 2H), 6,70-6,65 (m, 1H), 5,46 (s, 2H), 3,92-3,83 (m, 1H),
1,20 (d, J=6,6 'y, 3H).

Mpuknag 2. Opepxannga rigpoxnopugy (R/S)-1-(2-dptop-3-(TpndTopmeTun)deHin)etaH-1-amiHy
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Cragisa 1. (R)-N-(1-(2-dT1op-3-(TpudTopmeTun)deHin)etunigeH)-2-MeTunnponaH-2-cynbdiHamig
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YKasaHy B 3arofioBKy CMonyky cuHTesyBanu 3 1-(2-cptop-3-(TpudTopmeTun)deHin)etaH-1-oHy
(komepuinHOro), AOTPUMYIOYMCh aHANOorYHOIo NPOTOKONY peakuii, sk onucaHo B ctagii 1 npuknagy 1 (14,1,
Buxig 85 %).

1H AMP (400 Ml'u, xnopocopm-d) & 7,90-7,84 (m, 1H), 7,76-7,71 (m, 1H), 7,34-7,29 (m, 1H), 2,82 (d,
J=3,6 l'u, 3H), 1,34 (s, 9H).

Cragis 2. (R/S)-N-((R)-1-(2-®Top-3-(TprcdTopmeTnn)eHin)eTun)-2-MmeTunnponaH-2-

CynbiHamia



YkasaHy B 3arosioBKy CMosyKy CUHTE3yBanu 3 MPOMIKHOI cronyku cTagii 1, AOTPUMYKOUUCH aHAMOrYHOTO
NPOTOKONY peakLii, Ak onmcaHo B ctagii 2 npuknagy 1 (5,30 r, Buxig 70 %). Ii ogepxxyBanu Sk OCHOBHMI
isomep.

MS(ES+) maca/3apsag = 312,34 (M+1).

(Tret (xB.) = 1,88, entoroBanu K Apyrumn nik)

Crapis 3. lNgpoxnopug (R/S)-1-(2-pTop-3-(TpudTopmeTnn)deHin)etaH-1-amiHy

YKka3aHy B 3arofioBKy CrofyKy CMHTe3yBanu 3 npoMikHOI CNonyku ctagii 2, A0TPUMYHOUYMUChL aHarnoriyHoro
NpOTOKONY peakLii, sk onucaHo B ctagii 3 npuknaay 1 (3,40 r, Buxig 82 %).

1H AMP (400 MI'y, DMSO-ds) 6 8,84 (s, 2H), 8,17-8,08 (m, 1H), 7,87-7,78 (m, 1H), 7,58-7,48 (m, 1H),
4,76-4,61 (m, 1H), 1,58 (d, J=6,8 I'u, 3H).

Mpuknag 3. OgepxaHHsa (R/S)-1-(3-(1,1-gudtopeTtun)-2-cpTopdeHin)etaH-1-amiHy
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Cragisa 1. 1-bpom-3-(1,1-audTopeTnn)-2-pTopbeH3on
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Y nepewmilyBaHuii po3yunH 1-(3-6pom-2-propdpeHin)etan-1-ony (3,50 r, 16,13 mmonk) y DCM (35,0 mn)
popasanu DAST (17,0 mn, 129 mmonb) i HarpiBanu go 50 °C npotdarom 48 rog. PeakuiviHy cymill NoBinbHO
racunu B NbOASHIA BoAi i NOTiM MigBuWyBanu ii OCHOBHICTb Hacu4. po3unHom NaHCOs. BogHuii wap
ekcTparyBanu etunauetatom (100,0 mn x 2). O6'egHaHUn opraHiyHMI Wap NpoMUBaNn BOAOK, COMbOBUM
po34MHOM, BUCywyBanu Hag 6e3BogHuM Na:SOs Ta KOHUEHTpyBanu 3a 3HWXKEHOro Tucky. OpepxaHun
HEOUMLLIEHNA 3anULIOK ouyuwanu 3a gonomMorow dneww-xpomartorpadii B rpagieHTi rekcaH-eTunauerar 3
ofepXaHHSAM yKa3aHoi B 3aronosky crnonyku (3,0 r, Buxig 78 %) y surnsaai 6esbapeHoro macna.

1H AMP (400 Ml'y, xnopocopm-d) & 7,69—-7,60 (m, 1H), 7,55-7,47 (m, 1H), 7,15-7,07 (m, 1H), 2,03-
2,08 (m, 3H).

Crapis 2. 1-(3-(1,1-OundptopeTnn)-2-cpTopdeHin)etaH-1-oH
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YKkasaHy B 3arofloBKy CMosiyky ogepKyBanu 3 NpOMiDKHOI CNonyku ctagii 1, AOTPMMYOUYMCh aHanorivyHoro
npoTokony peakuii, sk onucaHo B Bulletin of the Chemical Society of Japan, 1987, vol. 60, # 2, p. 767-768
(2,0, Buxig 79 %).

MS(ES+) maca/3apsag = 202,14 (M+).

Cragisa 3. (R)-N-(1-(3-(1,1-OudTopeTnn)-2-dTopdheHin)etTunigeH)-2-metTunnponaH-2-cynediHamig
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YkasaHy B 3arofioBKy CrofyKy CUHTe3yBanu 3 NPOMIKHOI Conyku cTagil 2, AOTPUMYHOUUCH aHanoriyHoro
NpOTOKONY peakLii, sk onucaHo B ctagii 1 npuknaay 1 (2,10 r, Buxig 73 %).

MS(ES+) maca/3apsag = 306,2 (M+1).

Cragis 4. (R/S)-N-((R)-1-(3-(1,1-AndTopeTnn)-2-pTopdeHin)eTun)-2-MmeTunnponaH-2-cynbdiHamig



YKkasaHy B 3arofioBKy CMosiyKy CUHTe3yBanu 3 NPOMKHOI CNoSyKu ctagil 3, 4OTPMMYKOYMCh aHanoriYyHoro
NPOTOKOIY peakLuii, sk onucaHo B ctagii 2 npuknagy 1 (1,60 r, Buxig 79 %).

MS(ES+) maca/3apsg = 308,34 (M+1).

Crapgis 5. lNgpoxnopug (R/S)-1-(3-(1,1-gudtopetnn)-2-pTopdeHin)etaH-1-aMmiHy
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YKka3aHy B 3arofioBKy CrofyKy CMHTe3yBanu 3 npoMikHOI cnonyku ctagii 4, A0TPUMYHOUYMCh aHarnoriyHoro
NpOTOKONY peakuii, Ak onucaHo B ctagii 3 npuknagy 1 (1,2 r, Buxig 92 %).

H AMP (400 MI'u, DMSO-ds) & 8,80 (s, 2H), 7,92-7,80 (m, 1H), 7,68-7,58 (m, 1H), 7,42 (t, J=7,8 I'L,
1H), 4,74-4,62 (m, 1H), 2,03 (t, J=19,2 I'u, 3H), 1,56 (d, J=6,8 'y, 3H).

Crapis 6. (R/S)-1-(3-(1,1-OudptopeTtun)-2-pTopdeHin)etaH-1-amiH

Y nepemiwyBaHun posunH rigpoxnopuay (R/S)-1-(3-(1,1-andptopeTtun)-2-prtopdeHin)etaH-1-aminy
(0,150 r, 0,626 mmonb) y DCM (10,0 mn) popaBanu HacuyeHu po3umH NaHCOs Ta nepemiwysanu
npoTarom 5 xB. 3a KiMHaTHOI TemnepaTtypu. BogHui wap ekctparysanu 3a gonomoroto DCM (20,0 mn x 2),
OopraHiyHuy wap Bucywysann Hag 6e3sogHVM NaxSOs4 Ta KOHUEHTPYBanuM 3 OAEPXKaHHAM YKas3aHoi B
3aronoBKy crnonyku (HeouuweHa) (0,110 r, Buxig 86 %).

1H AMP (400 Ml'y, DMSO-ds) & 7,78-7,69 (m, 1H), 7,46—7,37 (m, 1H), 7,27 (t, J=7,7 'y, 1H), 4,31 (q,
J=6,6 'y, 1H), 2,05-1,98 (m, 4H), 1,26 (d, J=6,6 'y, 3H).

Mpuknag 4. OgpepxanHs  rigpoxmopugy  (R)-1-(3-(1-amiHoeTun)-2-dTopdeHin)-1,1-andTop-2-
mMeTunnponaH-2-ony Ta rigpoxnopuay (S)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-andTop-2-MeTunnponaH-2-
ony
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Cragisa 1. ETun-2-(3-6pom-2-cpTopcheHin)-2,2-gudpTopaverar
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Y nepewmiwyBaHuin po3umH eTunn-2-6pom-2,2-gudptopavetaty (69,1 r, 341 mmons) y DMSO (200,0 mn)
Aodasanu nopowok Migi (21,65 r, 341 mmonb) i peakuinHy cymiw nepemiwysanu npotarom 30 xB. i3
HacTynHUm pgogaBaHHsaM  1-6pom-2-dpTop-3-opbeH3ony (41,0 r, 136 wmmonb). PeakuiiHy cymiw
nepemiwysanu npu 70 °C npoTdrom 2 rof. PeakuinHy cymilwl oxonogxyesanu 0 KiMHaTHOI TemnepaTypu,
racunu sogoto (400,0 mn) i dinbTpyBanu Yepes wap uenity. lWap uenity npommsanu gieTUnoBuM eTepom
(400,0 mn). OpraHiyHui Wap BigokpemnioBanu, Bucyllyeann Hag 6e3sogHuM Na2SO4 Ta KOHUEHTpyBanu 3a
3HMXXEHOro TUCKY. HeouuwleHnid 3anuiok ouumanu 3a gonomorol dnew-xpomartorpadii B rpagieHTi
rekcaH-eTunaueTat 3 OOepXaHHAM yKas3aHoi B 3aronoBky cnonyku (24,1 r, suxig 59,5 %) y Burndagi
6e3bapBHOro macna.

MS(ES+) maca/3apsag = 297,90 (M+1).

1H AMP (400 My, xnopodopm-d) & 7,77-7,70 (m, 1H), 7,65-7,59 (m, 1H), 7,21-7,15 (m, 1H), 4,39 (q,
J=7,1Tu, 2H), 1,36 (t, J=7,1 'y, 3H).



Cragis 2. 1-(3-bpom-2-pTopdheHin)-1,1-andpTop-2-MeTUNNPONaH-2-os1
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Y nepemiwyBaHui po3dunH etun-2-(3-6pom-2-ptopdeHin)-2,2-gudpTopauertaty (10,0 r, 33,7 mmonb) y
THF (100,0 mn) pogasanu no kpannax 6pomia metunmarHito B gietunosomy etepi (3 M, 33,7 mn, 101,0
mmonb) npu 0 °C i peakuinHy cymiw nepemiwysanu 3a Tiei camoi TemnepaTypu npotarom 30 xB. PeakuiiHy
Cymilw racunu HacudeHum BogHuMm po3umHoM NH4Cl Ta ekctparyBanu gietunosum etepom (100,0 mn).
OpraHiyHnin Wwap BigokpemnioBanu, Bucywysanu Hag 6e3soaHMM NazSO4 Ta KOHUEHTPYBanuM 3a 3HUXKEHOTo
TUCKY. HeouunweHnn NnpoayKkT ounLlanu 3a 4onomoroto dnew-xpomartorpadii B rpagieHTi rekcaH-etunauerart
3 oepXKaHHSM yka3aHol B 3aronoBky crnonyku (9,2 r, Buxig 97 %) y surnaai 6esbapsHoro macna.

1H AMP (400 MI'u, DMSO-ds) 6 7,89-7,84 (m, 1H), 7,50-7,44 (m, 1H), 7,30-7,23 (m, 1H), 5,43 (s, 1H),
1,21 (s, 3H), 1,20 (s, 3H).

Crapgis 3. 1-(3-(1,1-OudpTop-2-rigpokcmn-2-metTunnponin)-2-cdtopdeHin)etaH-1-oH
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Y nepemiwyBaHun po3uuH 1-(3-6pom-2-cTopdeHin)-1,1-gudptop-2-metunnponax-2-ony (12,5 r, 44,2
mmonb) y Tonyoni (150,0 mn) gogasanu TpubyTun(1-etokeusidin)ctaHaH (19,14 r, 53,0 mmonb), TEA (15,39
M, 110 mmonb) i peakuinHy cymiw npogysanu 3a gonomoroto N2 npotarom 10 xB. Jogasanu PdClz2(PPhs)2
(1,24 r, 1,766 mmonb) i peakuinHy cymiw nepewmiwysanu npu 100 °C npotarom 16 rod. PeakuiviHy cymiw
oxonoaxysanu o KiMHaTHOI TemnepaTtypu Ta dinbTpyBanu 4yepes wap uenity. dinbTpaT BUNaptoBanu 3a
3HMXEHOro TUCKY 3 ogepxaHHaM 11,5 r HeouuweHoro NpoaykTy. HeounweHnin NpoayKT SK TakMin pO34MHANN
B THF (50,0 mn) tTa po Hboro gopasanu cymiw HCl:Boga (1:1) (3,0 mn) npu 0 °C. PeakuinHy cymiw
HarpiBanu o KiMHaTHOT TemnepaTtypu Ta nepemiwysanu npotarom 15 xB. PeakuinHy cymiw HenTpanisysanu
HacnyeHum NaHCOs (5,0 mn) Ta ekctparysanu etunaudetatom (100,0 mn x 3). OpraHiyHuin wap
BigokpemnioBanu, BucywyBanu Hag 6e3sogHum NaxSOs4 Ta KOHUEHTpyBanu 3a 3HWMXKEHOTO TMCKY.
OpepxaHuin HeOoYMLLIEHMIA MPOAYKT ouMlanu 3a JonoMorok dnew-xpomartorpadii B rpagieHTi rekcaH-
eTunaueTaT 3 OfepXXaHHSAM yka3aHoi B 3aronoBky crionyku (8,8 r, Buxig 81 %) y Burnsgi macnsHucTol
CMONYKMU.

1H AMP (400 MTl'u, CDCI3) 6 7,99-7,94 (m, 1H), 7,69-7,63 (m, 1H), 7,34-7,29 (m, 1H), 2,68 (d, J=5,3
Mu, 3H), 1,39 (s, 3H), 1,38 (s, 3H).

Cragis 4. (R)-N-(1-(3-(1,1-Oudptop-2-rigpokcu-2-metunnponin)-2-gtopeHin)etunigeH)-2-
MeTunnponaH-2-cynbdiHamis
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Y nepemiwyBaHun po3dumH 1-(3-(1,1-gudbtop-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)etaH-1-oHy (8,7
r, 35,3 mmonb) y THF (100,0 mn) gogasanu (R)-2-metunnponaH-2-cynediHamig (6,42 r, 53,0 mmonb) Ta
isonponokeug Tutany(lV) (25,9 mn, 88 mmonb) 3a kimHaTHOI Temnepatypu. OgepkaHy peakuinHy CyMill
HarpiBann npu 100 °C npotarom 16 rogd. PeakuivHy cymiw racunum nbogsaHowo Bogoto (100,0 mn) i
posbasnanu etunauetatom (100,0 mn). Cymiw dinbTpyBanu yepes wap uenity. OpraHiyHun wap
dinbTpaTy posainanu, Bucywysanu Hag 6e3BogHMM NazxSOs4 Ta KOHLEHTPYBanu 3a 3HWXKEHOro TUCKY.
HeounwweHnin npoaykT ounwanu 3a gonomoroto dnelu-xpomatorpadil 3 BAKOPUCTaAHHAM rpagieHTa rekcaH-
eTunaueTaT 3 ogepXXaHHSAM yKa3aHoi B 3arofioBky crnonyku (8,9 r, suxig 72,1 %).

MS(ES+) maca/3apsg = 350,28 (M+1).

H AMP (400 MI'y, DMSO-ds) 6 7,78-7,70 (m, 1H), 7,62—7,54 (m, 1H), 7,41-7,34 (m, 1H), 5,40 (s, 1H),
2,82-2,75 (m, 3H), 1,22 (s, 15H).

Crapis 5. (R&S)-(R)-N-(1-(3-(1,1-Aundptop-2-rigpokeun-2-metunnponin)-2-gpropdeHrin)etnn)-2-
mMeTunnponaH-2-cynbdiHamig

Y nepemiwysaHuii posunH (R)-N-(1-(3-(1,1-gudTop-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)etTunigeH)-
2-meTtnnnponax-2-cynsdiHamigy (8,7 r, 24,90 mmons) y THF (90,0 mn) pogasanu NaBHs (1,13 r, 29,9
mmonb) npu 0 °C. PeakuinHy cymilw nepemillyBanu 3a KiMHaTHOI TemnepaTtypu npotsarom 1 rog. PeakuinHy
cymiw posbaenanu Bogoto (100 mn) Ta ekctparyBanu etunauetatom (100,0 mn x 3). OpraniyHum wap
BiJokpemnioBanu, BucywyBanu Hag ©6e3sogHum NaxSO4 Ta KOHUEHTpyBanuM 3a 3HWXKEHOTO TMCKY.
HeouniieHnin NpoaykT ouuwany 3a gonomorow drew-xpomatorpadii B rpagieHTi rekcaH-etunauetaT 3
OofepXaHHAM YyKasaHoi B 3arofioBKy Crofyku y BUMNSdi cymiwi giactepeomepiB. [1Ba aiactepeomepu
po3ainanu 3a gonomoroto npenapatneHoi HPLC.

a. (R)-N-((R/S)-1-(3-(1,1-OundbTop-2-rigpokcu-2-meTunnponin)-2-ptopdeHin)eTnn)-2-MeTunnponaH-2-
cynbdiHamig (Buxig 42,3 %, OCHOBHUIA i30Mep).



H AMP (400 MI'y, DMSO-ds) 6 7,70-7,64 (m, 1H), 7,37-7,31 (m, 1H), 7,30-7,24 (m, 1H), 5,84 (d, J=7,7
Mu, 1H), 5,33 (s, 1H), 4,74-4,62 (m, 1H), 1,40 (d, J=6,8 'y, 3H), 1,20 (bs, 6H), 1,10 (s, 9H).

b. (R)-N-((S/R)-1-(3-(1,1-OncbTOp-2-riapoKkcu-2-MeTunnponin)-2-TopdeHin)etun)-2-MeTunnponaH-2-
cynbiHamig (Buxig 15 %, MiHopHMI i30Mmep).
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H AMP (400 MI'y, DMSO-ds) 6 7,63-7,57 (m, 1H), 7,38-7,31 (m, 1H), 7,30-7,23 (m, 1H), 5,50 (d, J=6,0
lu, 1H), 5,34 (s, 1H), 4,78-4,64 (m, 1H), 1,49 (d, J=6,8 'y, 3H), 1,20 (bs, 6H), 1,10 (s, 9H).
Crapis 6a. lNgpoxnopug (R)-1-(3-(1-amiHoeTnn)-2-dpropdeHrin)-1,1-audTop-2-meTnnnponaH-2-ony
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Y nepewmiwysanni po3unH (R)-N-((R)-1-(3-(1,1-gudptop-2-rigpokcu-2-metunnponin)-2-ptopdeHin)etun)-
2-meTnnnponax-2-cynsdiHamigy (ctagia 5a, 3,65 r, 10,39 mmonb) y DCM (30,0 mn) goaasanu 4 M HCl y
giokcaHi (12,98 mn, 51,9 mmonb) npu 0 °C. PeakuinHy cymill nepemiwlyBanu 3a KiMHaTHOI TemnepaTypu
npotarom 30 xB. PO34YMHHMK BMNapioBanu Ta 3anuwok KpucTanidyBanu 3 AieTUNoBOro eTepy 3 oAepXKaHHAM
yKasaHol B 3aronoBky crnonyku (2,7 r, suxig 92,0 %) y surnagi 6inoi Teepgoi pevoBuHU. XiparnbHiCTb CNOMYyKU
nigTBepaxysanu gk "R" 3a 4ONOMOroto peHTreHOCTPYKTYPHOT KpucTanorpadii.

H AMP (400 MI'y, DMSO-ds) 6 8,73-8,67 (m, 2H), 7,87-7,80 (m, 1H), 7,51-7,44 (m, 1H), 7,42—7,35 (m,
1H), 5,48-5,36 (m, 1H), 4,70—4,58 (m, 1H), 1,54 (d, J=6,8 'y, 3H), 1,22 (bs, 6H).

Cragis 6b. lNgpoxnopug (S)-1-(3-(1-amiHoeTun)-2-pTopdeHin)-1,1-audTop-2-meTunnponaH-2-omny
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YKkasaHy B 3arofioBKy CrMOMyKy oOAepXyBanu 3 MPOMIKHOI cnonyku ctagii 5 "b" 3 BUKOpUCTaHHAM
aHamnoriyHoro npoToKofy, ykasaHoro B cTagii 6a npuknagy 4 (Buxig 90 %). XipanbHiCTb cnonyku
nigTBepakyBanu gk "S" 3a gonomoroto ekcnepumeHTty VCD.

1H AMP (400 Ml'y, DMSO-ds) 6 8,78-8,71 (m, 2H), 7,88-7,81 (m, 1H), 7,51-7,44 (m, 1H), 7,41-7,35 (m,
1H), 4,72-4,57 (m, 1H), 1,54 (d, J=6,8 'y, 3H), 1,22 (bs, 6H).

Mpuknag 5. OpepxaHHs rigpoxnopuay (R)-2-(3-(1-amiHoeTun)-2-ptopdeHin)-2,2-gudtopetan-1-ony
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YKkaszaHy B 3arofioBky crnonyky ogepxysanu 3 1-(2-dptop-3-ioadeHin)etaH-1-oHy 3 BUKOPUCTaHHAM
aHarnoriyHoro NpoToKony, ykasaHoro B ctagii 1 npuknaay 4 (4,1 r, Buxig 69,3 %).

MS(ES+) maca/3apsag = 260,13.

1H AMP (400 MT'u, xnopocopm—d) & 8,09-8,00 (m, 1H), 7,91-7,79 (m, 1H), 7,38 (t, J=7,9 'y, 1H), 4,40
(q, J=7,0 Ty, 2H), 2,67 (d, J=5,1 T'u, 3H), 1,37 (t, I=7,1 'y, 3H).

Cragisa 2. ETun-(R)-2-(3-(1-((TpeT-6yTnncynbdiHin)imiHo)etnn)-2-cdTopdeHin)-2,2-ancdTopauerart
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YKkazaHy B 3arofioBky CMoOMyKy ofepXyBanu 3 MpPOMIKHOI cnonyks ctagii 1 3 BMKOPUCTaHHSM
aHarnoriyHoro NpoToKony, ykasaHoro B ctagii 4 npuknagy 4 (0,52 r, Buxig 74 %).

MS(ES+) maca/3apsag = 264,28.

Cragis 3. (R)-N-((R/S)-1-(3-(1,1-Oundptop-2-rinpokcuetnn)-2-dbTopdeHin)etun)-2-MeTunnponaH-2-
cynbdiHamig

YKkasaHy B 3arofiloBky CMOMyKy $K OCHOBHWI i30Mep oAepxKyBanu 3 MPOMDKHOI cCrnonyku crtagii 2 3
BMKOPUCTaHHSAM aHanoriyHoro NnpoTokony, ykasaHoro B ctagii 5 npuknagy 4 (0,41 r, suxig 92 %).

MS(ES+) maca/3apsag = 324,08 (M+1).

Cragis 4. lNgpoxnopua (R)-2-(3-(1-amiHoeTun)-2-cbTopheHin)-2,2-audTopetaH-1-ony
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YKaszaHy B 3arofioBky Cronyky ofepxyBanu 3 MnpoMiDKHOI crnonyku cTtagil 3 3 BUKOPUCTaAHHAM
aHanoriyHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 1 (0,055 r, Buxig 81 %).

XipanbHicTb cnonyku niareepmykyBanu sik "R" 3a gonomoroto ekcnepumeHTty VCD.

1H AMP (400 MI'y, DMSO-ds) & 8,60 (bs, 2H), 7,86-7,80 (m, 1H), 7,63-7,56 (m, 1H) 7,42 (t, J=7,8 I'u,
1H), 4,73-4,62 (m, 1H), 3,94 (t, J=14,3 I'u, 2H), 1,54 (d, J=6,8 'y, 3H).

Mpuknag 6. OpepxanHsa rigpoxnopugy (1R/S)-1-(3-(amdpTop(TeTparigpodypaH-2-in)meTtun)deHin)etan-
1-aminy
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Y nepemiwlyBaHun po3dnH TeTparigpodypaH-2-kapboHoBoi kucrotn (6,0 r, 51,7 mmons), rigpoxnopuay
N, O-gumetunrigpokcunaminy (10,08 r, 103 mmone) i HATU (23,5 r, 62,0 mmonb) y DMF (100,0 mn)
pogasanu DIPEA (22,5 mn, 129 Mmmonb) Ta peakuiinHy cyMmill nepemiysanu npotarom 16 roa. 3a KiMHaTHOI
TemnepaTypu. PeakuiiHy cymiw racunu Bogok W ekcTparyBanu etunauetatom (2x50,0 mn). O6'egHaHmn
OpraHiYyHWi Wap npommsanu BOAO, BUCyLwyBanu Hag 6e3sogHnM Na2SO4 Ta KOHUEHTPYBanu 3a 3HUXEHOro
TUCKY 3 OOEpXXaHHAM HEOYMLLEHOro NPOoAyKTy. HeouuweHy crnonyky ouuwanu 3a AOonomMorow dnetu-
XpomaTorpadii 3 ogepxaHHsIM yKa3aHOi B 3arofoBKy crnonyku y surnsgi 6esbapsHoro macna (6,0 r, Buxig
72,9 %).

H AMP (400 MI'y, DMSO-ds) 6 4,73-4,66 (m, 1H), 3,84-3,74 (m, 2H), 3,67 (s, 3H), 3,66-3,59 (m, 1H),
3,34 (s, 3H), 3,18-3,12 (m, 1H), 2,13-2,06 (m, 1H), 1,88-1,82 (m, 1H).

Crapgis 2. (3-bpomdeHin)(TeTparigpodypaH-2-in)MeTaHoH

(0]

Br

Y nepemiwyBaHui posuuH 1,3-gnbpombensony (6,4 mn, 53,4 mmonb) y THF (50,0 mn) nosinbHO
pogasanu nBuli (21,3 mn, 53,4 mmonb) npu -78 °C Ta nepemiwyBanu npotarom 30 xB. npu -78 °C.
MosinbHO gogasanu po3dnH N-meTokcu-N-meTunTeTparigpodypaH-2-kapbokcamigy (5,0 r, 31,4 mmonb) y
THF (30,0 mn) npu -78 °C. PeakuiiiHy cymill NOBINbHO HarpiBanu Ao KiMHaTHOI Temnepatypu npotsarom 1
rog. PeakuiiHy cymill racunu HacuMYeHUM PO3YMHOM XITOpWUAY aMOoHil0 Ta ekcTparyBanu eTunaueTaToM
(2%50,0 mn). O6'egHaHUn OpraHiYHUIA Wap NPOMUBANM CONMbOBUM PO3YMHOM, BUCYLLYBanu Hag 6e3BogHUM
Na>SO4 Ta KOHUEHTpYyBanu 3a 3HWXEHOro TUCKY 3 OfepXKaHHSAM HeouULLeHOoT Cnonykn. HeouuuleHy cnonyky
ouuLLiany 3a 4oNoMorow nelu-xpomartorpadii 3 oaepaHHAM ykasaHol B 3aronosky crnonyku (2,0 r, Buxia
24,96 %).

MS(ES+) maca/3apsag = 159,13 (M+).

Cragis 3. 2-((3-bpomdeHin)andropmeTun)retparigpodypaH

F.F

Br



MepemiwyBaHum po3umH (3-6pomdeHin)(teTparigpodypaH-2-in)metaHony (2,0 r, 7,84 mmonb) i DAST
(10,36 mn, 78 mmonb) HarpiBanu npu 50 °C npotsirom 18 rog. PeakuiiHy CyMmill MOBINbHO racunu B NboAsiHIN
BOAi Ta MOTIM NiABWLLYBanNu OCHOBHICTL 3a Aonomoroo NaHCO3. 1l ekctparysanu etunauetatom (2x30,0
mn). O6'egHaHMA OpraHivyHUIA Wap NPOMUBANMN CONbOBMM PO3YMHOM, BUCyWwyBanun Hag 6e3sogHuM Na2SOs
Ta KOHLEHTpYBanuM 3a 3HWXKEHOro TUCKY. HeouuwleHui npoaykT ouvwany 3a OOMNOMOrok KOMOHKOBOT
Xpomartorpadii B rpagieHTi eTunauertar-rekcaH 3 ogepXXaHHsaM ykasaHoi B 3aronoky cnonyku (1,50 r, Buxig
69,0 %)

1H AMP (400 My, xnopodopm-d) & 7,70 (s, 1H), 7,62-7,57 (m, 1H), 7,51-7,46 (m, 1H), 7,36-7,30 (m,
1H), 4,38-4,27 (m, 1H), 3,89-3,82 (m, 2H), 2,12-2,02 (m, 2H), 1,94-1,82 (m, 2H).

Crapis 4. 1-(3-(OudTop(TeTparinpodypaH-2-in)metTun)deHin)etaH-1-oH

F.F
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YKasaHy B 3arofioBKy CMOMyKy CUHTE3yBanM 3 BWKOPWUCTaHHSAM MPOMDKHOI cronyku cTagii 3,
AOTPUMYHOYMCh aHaroriYHOro NPOTOKONY peakuii, Sk onmcaHo B cTagii 3 npuknagy 4 (suxia 30 %)

1H AMP (400 Mlu, xnopodcopm-d) & 8,15-8,12 (m, 1H), 8,08-8,04 (m, 1H), 7,79-7,74 (m, 1H), 7,60—
7,54 (m, 1H), 4,42—-4,31 (m, 1H), 3,88-3,81 (m, 2H), 2,66 (s, 3H), 2,14-2,05 (m, 2H), 1,93-1,83 (m, 2H).

Cragis 5. (R)-N-(1-(3-(OudpTop(TeTparigpodypaH-2-in)meTun)deHin)eTunigeH)-2-meTunnponaHx-2-
cynbdiHamig

FF

Yka3aHy B 3arofioBKY CMOSlyKy CUHTE3yBanu 3 MPOMIKHOI CNonyku ctagii 4, AOTPMMYIOUYMCh aHAIoriyHoro
NMPOTOKOIY peakuii, Ak onucaHo B ctagii 4 npuknagy 4 (1,10 r, Buxig 64 %).

MS(ES+) maca/3apsag = 344,34 (M+1).

Cragia 6. (R)-N-((1R/S)-1-(3-(OQudptop(teTparigpodypaH-2-in)meTunn)deHin)eTnn)-2-meTnnnponaH-2-
cynbdiHamig




YKkasaHy B 3arofioBKy CMosiyKy CUHTe3yBanu 3 NPOMKHOI CNOSyKW cTagil 5, OTPMMYOUMMCh aHanoriYyHoro
NPOTOKONY peakLii, sk onucaHo B ctagii 5 npuknagy 4 (0,9 r, Buxig 89 %).

MS(ES+) maca/3apsag = 346,2 (M+1).

Cragis 7. lgpoxnopug (R/S)-1-(3-(audptop(teTparigpodypaH-2-in)metnn)deHin)etaH-1-aminy

F.F
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YKkasaHy B 3arofioBKy CrofyKy CMHTe3yBanu 3 NpoMiKHOI CNonyku ctagii 6, 4OTPUMYKOUYUCL aHaMNorivyHoro
NMPOTOKONY peakuii, Ak onucaHo B cTagii 6 npuknaay 4 (0,65 r, suxig 90 %).

1H AMP (400 MI'y, DMSO-ds) 6 8,55 (s, 2H), 7,73-7,63 (m, 2H), 7,58-7,51 (m, 2H), 4,53—-4,37 (m, 2H),
3,78-3,65 (m, 2H), 2,05-1,89 (m, 2H), 1,88-1,64 (m, 3H), 1,52 (d, J=6,8 'y, 3H).

Mpuknag 7. OpgepxanHga rigpoxnopugy (R/S)-1-(3-(andTopmeTun)-2-meTundeHin)etan-1-amiHy
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Cragis 1. (R)-N-(1-(3-(AndTopmeTun)-2-MmeTundeHin)etTunigeH)-2-metunnponaH- 2-cynbdiHamig
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YkazaHy B 3arofioBKy CMOfyky cuHTedyBann 3 1-(3-(andpTopmeTun)-2-meTundeHin)etaH-1-oHy,
OAEepXXaHoro 3 BMKOPUCTaAHHAM cnocoby, ykasaHoro B Journal of Medicinal Chemistry 2018, vol 61, #12,
p.5235-5244., nOTPUMYIOHMCb aHarnoriYHOro NPOTOKOMY peakuil, sk onucaHo B ctagil 4 npuknagy 4 (3,05 r,
Buxia 67,4 %).

MS(ES+) maca/3apsag = 288,2 (M+1).

Cragisa 2. (R)-N-((R/S)-1-(3-(AudpTopmeTnn)-2-MeTUNGEHIN)eTUN)-2-MeTUNNPonaH-2-cynbgiHamia



YKkasaHy B 3arofioBKy CMosiyKy CUHTe3yBanu 3 NPOMKHOI Cnonykn ctagii 1, LOTPMMYOYMCh aHanorivyHoro
NPOTOKOIY peakLuii, sk onucaHo B ctagii 5 npuknaay 4 (1,1 r, Buxig 36,4 %), HeobXx. i3omep tret XB. = 1,77.

1H AMP (400 Mlu, xnopodopwm-d) d 7,57 (dd, J=7,5, 1,5 'y, 1H), 7,49 (d, J=7,6 'y, 1H), 7,34 (t, J=7,8
lu, 1H), 6,82 (t, J=55,4 'y, 1H), 4,91-4,89 (m, 1H), 2,45 (s, 3H), 1,52 (d, J=6,5 'y, 3H), 1,26 (s, 9H).

Crapgis 3. lNgpoxnopug (R/S)-1-(3-(amdTopmeTnn)-2-meTnndeHin)etaH-1-amiHy

F
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YKka3aHy B 3arofioBKy CrofyKy CUHTe3yBanu 3 NpoMikHOI CNonyku ctagil 2, 4OTPUMYKOUYUCHL aHaNorivyHoro
NpoTOKONY peakLii, sk onucaHo B ctagii 3 npuknaay 1 (0,45 r, Buxig 67,0 %).

H AMP (400 Ml'uy, DMSO-ds) & 8,51 (s, 2H), 7,77 (d, J=7,8 I'u, 1H), 7,55 (d, J=7,6 'y, 1H), 7,45 (1,
J=7,8'u, 1H), 7,32 (J=54,7 T'u, 1H), 4,73-4,62 (m, 1H), 2,40 (s, 3H), 1,49 (d, J=6,7 ', 3H).

Mpuknag 8. OgepxaHHsa (R/S)-3-(1-amiHoeTun)-5-(amdTopmeTun)aHiniHy
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Ctapia 6

Cragis 1. 1-bpom-3-(andTopmeTun)-5-HitpobeH3on
F
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Y nepemiwyBaHmin po3yunH 3-6pom-5-HiTpobensanbaerigy (35,0 r, 152,0 mmonb), po3umHeHoro B DCM
(350,0 mn), pogasanu no kpannsx DAST (101,0 mn, 761,0 mmornb) npu 0 °C i 3abe3nedyBanu HarpiBaHHs
peakuiHOoi CyMilli A0 KIMHATHOI TeMnepaTypu i NpoaoBXyBanu nepeMillysaHHsa npotarom 18 rog. PeakuinHy
CyMill BUNMBanu Ha nig Ta ekctparyBanu 3a gonomoroto DCM (400,0 mn). O6'egHaHnii opraHiyHmi wap
npommeanu Bogoto (500,0 Mn x 2), CONbOBUM PO34YNHOM i BUCYLLYBanu Hag 6e3sogHum Na2S04. BuganeHHs
PO3YMHHMKA 3a0e3neynno ofepXKaHHA HeouMEeHOro npoaykTy. HeouuwieHy cnonyky ouvwanu 3a
gonomorow cnelu-xpomatorpadii 3 BUKOPUCTaAHHAM rpagieHTa rekcaH-etunageTaT 3 ogepXaHHaM yKas3aHoi
B 3aronoBky cnonyku (36,0 r, Buxig 94 %).

1H AMP (400 MI'y, DMSO-de) 6 8,59-8,57 (m, 1H), 8,42-8,39 (m, 1H), 8,31-8,28 (m, 1H), 7,20 (t, J=55,0
Mu, 1H).

Cragis 2. 1-(3-(OudTopmeTnn)-5-HiTpodeHin)etaH-1-oH
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YKkasaHy B 3arorfioBKy CHOMYKY CWHTE3yBanuM 3 BUKOPUCTAHHAM MPOMDKHOT crnonyku crtagii 1,
OOTPUMYIOUMCh aHarnoriyHOro NPOTOKOMY peakuii, sk onucaHo B ctafii 3 npuknagy 4 (kinbk.: 2,2 r, Buxig
55 %).



H AMP (400 My, DMSO-ds) & 8,78-8,76 (m, 1H), 8,66-8,63 (m, 1H), 8,55-8,53 (m, 1H), 7,27 (t, J=55
My, 1H), 2,74 (s, 3H).
Cragis 3. (R)-N-(1-(3-(OudpTopmeTnn)-5-HiTpodeHin)eTnnigeH)-2-metunnponaH-2-cynbdiHamig
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YKasaHy B 3aronoBKy CMONyKY CUHTE3yBanuM 3 BUKOPUCTaAHHAM MPOMDKHOI CMonyku cragii 2 Ta
AOTPUMYHOYMCh aHanoriYHOro NPOTOKONY peakLii, Sk onMcaHo B cTagii 4 npuknagy 4.

H AMP (400 MI'u, DMSO-ds) © 8,76-8,74 (m, 1H), 8,57-8,54 (m, 1H), 8,49-8,46 (m, 1H), 7,30 (t, J=55,1
Mu, 1H), 2,84 (s, 3H), 1,26 (s, 9H).

Cragpis 4. (R)-N-((R/S)-1-(3-(AndTopmeTnn)-5-HiTpodeHin)etnn)-2-meTnnnponaH-2-cynbdiHamig

F

YKazaHy B 3aronioBKy Crofyky CUHTe3yBanu 3 BUKOPUCTAHHAM MPOMDKHOI Crnonyku cragii 3,
OOTPUMYIOUMCh aHarnoriYHOro NPOTOKOMNY peakLil, Sk onncaHo B ctagii 5 npuknagy 4 (1,85 r, Buxig 55 %).

H AMP (400 MI'u, DMSO-ds) & 8,53-8,51 (m, 1H), 8,29-8,31 (m, 1H), 8,12-8,10 (m, 1H), 7,22 (t, J=55,3
My, 1H), 6,05 (d, J=8,3 'y, 1H), 4,70-4,58 (m, 1H), 1,45 (d, J=6,9 'y, 3H), 1,14 (s, 9H).

Crapgis 5. lNgpoxnopug (R/S)-1-(3-(amdTopmeTnn)-5-HiTpodeHin)etaH-1-amiHy
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YKazaHy B 3aronioBKy CrOMyky CUHTe3yBanu 3 BUKOPUCTAHHAM MPOMDKHOI Crnonyku cragii 4,
OOTPUMYIOUMCh aHanoriYHOro NPOTOKOMY peakLii, ik onucaHo B ctagii 6 npuknagy 4.

1H AMP (400 My, DMSO-ds) 5 8,89 (s, 2H), 8,69-8,66 (m, 1H), 8,45-8,41 (m, 1H), 8,30-8,28 (m, 1H),
7,26 (t, J=55,1 'y, 1H), 4,75-4,66 (m, 1H), 1,58 (d, J=6,8 'y, 3H).

Cragis 6. (R/S)-3-(1-AmiHoeTun)-5-(amdTopMeTUN )aHiniH



YKasaHy B 3arofioBKy CMOMyKy CUHTE3yBanM 3 BWKOPWUCTaHHSAM MPOMDKHOI chonyku cTagii 5,
OOTPMMYIOUMCh aHamnoriYHOro NPOTOKONY peakLii, sk onucaHo B ctagil 6 npuknagy 3 (0,5 r, suxia 98 %), y
BUrNA4I HEOYMLLIEHOT TBEPAOT PEHOBMHMN.

1H AMP (400 MI'y, DMSO-ds) 6 6,80 (t, J=55 'y, 1H), 6,71-6,67 (m, 2H), 6,57-6,54 (m, 1H), 5,28 (s, 2H),
3,91-3,83 (m, 1H), 1,92-1,71 (m, 2H), 1,20 (d, J=6,5 ', 3H).

Mpuknag 9. CwHte3 rigpoxnopugy (R&S)-3-(3-((R&S)-1-amiHoeTun)-2-dpTopdeHin)-3,3-audTop-2-
MeTunnponaH-1,2-giony
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Cragisa 1. 1-bpom-3-(1,1-gudTop-2-MmeTunanin)-2-gTopbeHson
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Y nepemiwyBaHun po3unH 1-(3-0pom-2-cdbTopdeHin)-1,1-anctop-2-metTunnponax-2-ony (12,5 r, 44,2
mmonb) y DCM (130,0 mn) gogasanu cynbdypaH MapTtiHa (29,7 1, 44,2 MMornb) 3a KIMHaTHOI TeMneparypu.
PeakuinHy cymiw nepemiwyBanu 3a Tiei camoi Temnepatypu npotarom 30 xB. PeakuiiHy cymiw
KOHLUEHTpYBanu 3a 3HWKEHOro TUCKY Ta OdepKaHWA HEOUYULLEHU NPOAYKT oyuanu 3a JOMoOMOrow et -



xpomaTorpadii 3 rpagieHTHUM entotoBaHHAM (0-2 %) eTunmaueTaT:H-rekcaH 3 OfepXaHHsM yKas3aHoi B
3aronoBky crnonyku (8,1 r, Buxig 69,2 %) y Burnagi 6e3bapsHoI piguHu.

MS(ES+) maca/3apsag = 264,10 (M+).

1H AMP (400 MI'y, xnopocopm-d) & 7,72-7,64 (m, 1H), 7,55-7,47 (m, 1H), 7,17-7,08 (m, 1H), 5,36-5,21
(m, 2H), 1,91-1,84 (m, 3H).

Cragisa 2. 3-(3-bpom-2-cpTopdheHin)-3,3-andTop-2-meTunnponaH-1,2-gion

F F
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Y nepemiwyBaHuii po3dmH 1-6pom-3-(1,1-gudptop-2-metunanin)-2-dpropbensony (7,0 r, 26,4 mmonb) B
aueToHi (60,0 mn) Ta Bogi (15,0 mn) pogasanu N-okcmua N-metunmopdoniHy (6,19 r, 52,8 mmonb) i gurigpat
ocmarty kanito (0,584 r, 1,584 mMorb) 3a kiMHaTHOI TeMnepaTtypu. PeakuinHy cymiw nepemiwysanu 3a Tiei
caMoi TemnepaTypu npoTsarom 24 rog. PeakuinHy cymiw posbaensnu xonogHotw Bogot (70,0 mn) Ta
cnonyky ekctparysanu etunauetatom (70,0 mn x 3). OpraHiyHui wap BigOKpeMnoBanu, BUCYLLYBanu Hag
6e3BogHNM Na2SO4 Ta KOHLIEHTPYBANK 3a 3HWXKEHOro TUCKY. OaepXXaHun HEOUNLLEHNIA NPOAYKT oYmLLany 3a
gonomoroto  dneww-xpomarorpadii 3 rpagieHTHUM entotoBaHHsaM (0-60 %) eTunauetaty B H-rekcaHi 3
OofepXaHHAM yKa3aHoi B 3aronosky crnonyku (6,7 r, suxig 85 %) y Burnsagi Kopu4HeBOI piguHu.

1H AMP (400 MIl'y, DMSO-ds) 6 7,90-7,79 (m, 1H), 7,54-7,42 (m, 1H), 7,31-7,20 (m, 1H), 4,07-3,98 (m,
1H), 3,57-3,55 (m, 1H), 3,46-3,40 (m, 1H), 3,38-3,30 (m, 1H), 1,18 (s, 3H).

Crapia 3. (S/R)-1-(3-(1,1-AndTop-2,3-anrigpokeun-2-metunnponin)-2-ptopdeHin)etaH-1-oH (nik 1) Ta
(R/S)-1-(3-(1,1-gudptop-2,3-anrigpokcn-2-metunnponin)-2-gpropdeHin)etaH-1-oH (nik 2)

YKkasaHi B 3arorfioBKy CMOMYKM CUHTEe3yBanu, OOTPUMYKOUUCL aHanoriyHoro npoTOKONy peakuil, Sk
onucaHo B cTagii 3 ogepxaHHsA npuknagy 4, 3 BUMKOpUCTaHHAM 3-(3-6pom-2-chTopdeHin)-3,3-audTop-2-
MeTunnponaH-1,2-giony Ta [Oo4aTKOBO — po3finanu  3a  JOMOMOrow  XipanbHOi  xpomatorpadil
(iHcTpymeHTanbHUn Metof adanizy: MEOH_0.1 %DEA_100_B 1.0 ML _8MIN, wswuakicte notoky: 1,00
MI/XB.) 3 odepxaHHsaM ABOX i3omepiB y Burnagi nika 1 (1,25 r, suxig 41 %) 1a nika 2 (1,35 r, Buxig 45 %)
BiAMNOBIAHO.

Mik 1: *H AMP (400 MI'y, DMSO-de) 6 7,98-7,83 (m, 1H), 7,73-7,62 (m, 1H), 7,45-7,34 (m, 1H), 5,35 (s,
1H), 4,74 (t, J=6,0 'y, 1H), 3,52-3,36 (m, 2H), 2,59 (d, J=4,3 T'u, 3H), 1,21 (s, 3H). XipanbHa 4ncToTa
99,93 % (RT 3,75). Nik 2: *H AMP (400 MI'y, DMSO-ds) 5 7,95-7,84 (m, 1H), 7,72-7,64 (m, 1H), 7,44-7,35
(m, 1H), 5,35 (s, 1H), 4,74 (t, J=6,1 Iy, 1H), 3,50-3,33 (m, 2H), 2,59 (d, J=4,3 Iy, 3H), 1,21 (s, 3H).
XipanbHa unctota 93,76 % (RT 4,28).

Cragia 4. (R)-N-(1-(3-((S/R)-1,1-OndpTop-2,3-auriopokcu-2-metunnponin)-2-cotopdeHin)eTunigeH)-2-
MeTunnponaH-2-cynbdiHamig (nik 1) ta (R)-N-(1-(3-((R/S)-1,1-gmudTop-2,3-Anrigpokcu-2-meTunnponin)-2-
dTopheHin)eTunigeH)-2-metTunnponax-2-cynbdiHamig, (nik 2)



YKasaHi B 3arofiloBKy CroslyKM CUHTE3yBanu 3 NPOMIDKHOI CNonykun ctagii 3, A0TPUMYOYNCb aHanorivyHoro
NPOTOKONY peakLii, Kk onucaHo B cTagii 4 npuknagy 4 (nik 1 Ta nik 2 BignosigHo). (Mik 1): (1,60 r, Buxig
63 %).

MS(ES+) maca/3apsag = 366,35 (M+1).

1H AMP (400 Ml'y, DMSO-de) 6 7,79-7,68 (m, 1H), 7,64-7,55 (m, 1H), 7,42-7,32 (m, 1H), 5,33 (s, 1H),
4,73 (t, J=6,0 'y, 1H), 3,48-3,36 (m, 2H), 2,68 (d, J=2,5 'y, 3H), 1,22 (s, 3H), 1,08 (s, 9H).

(Mix 2): (1,80 r, Buxig 71 %).

MS(ES+) maca/3apsag = 366,35 (M+1).

1H AMP (400 MI'u, DMSO-de)d 7,78-7,68 (m, 1H), 7,63-7,54 (m, 1H), 7,42-7,31 (m, 1H), 5,33 (s, 1H),
4,73 (t, J=6,0 'y, 1H), 3,50-3,38 (m, 2H), 2,68 (d, J=2,6 'y, 3H), 1,23 (s, 9H), 1,08 (s, 3H).

Cragis 5a. (R)-N-((R/S)-1-(3-((R/S)-1,1-OndTOp-2,3-guUrigpokcu-2-metnnnponin)-2-gprtopdeHin)etmn)-2-
MeTUNNponaH-2-cynbdiHamig,

YkasaHi B 3arofioBKy CrornykM CUHTE3yBanu 3 NpoMiXKHOI cronyku ctagii 4, JOTPUMYOUYUCH aHanorivyHOro
NPOTOKOIY peakuii, ykazaHoro B ctagii 5 npuknagy 4 (nik 1) (0,45 r, Buxig 37 %).

(OcHoBHuMI i3omep nika 1):

MS(ES+) maca/3apsag = 368,35 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 7,69-7,63 (m, 1H), 7,38-7,31 (m, 1H), 7,31-7,23 (m, 1H), 5,85 (d, J=7,7
lu, 1H), 5,23 (s, 1H), 4,71-4,65 (m, 2H), 3,48-3,35 (m, 2H), 1,40 (d, J=6,8 I'u, 3H), 1,19 (s, 3H), 1,11 (s, 9H).

Cragia 5b. (R)-N-((R/S)-1-(3-((S/R)-1,1-Oundptop-2,3-auriapokcu-2-metunnponin)-2-gpropdeHin)etun)-2-
MeTunnponaH-2-cynbdiHamis



YKkasaHi B 3arofiloBKy CrMoflykM CMHTE3yBanun 3 NPOMiDKHOI Cronykn ctagii 4, QOTPMMYHUUCE aHaNoriYyHoro
NPOTOKOINY peakuii, ykazaHoro B ctagii 5 npuknagy 4 (nik 2) (0,41 r, Buxig 34 %) (oOCHOBHWIA i3omep nika 2):

MS(ES+) maca/3apsg = 368,35 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 7,69-7,63 (m, 1H), 7,38-7,31 (m, 1H), 7,30-7,23 (m, 1H), 5,85 (d, J=7,6
lu, 1H), 5,24 (s, 1H), 4,76-4,61 (m, 2H), 3,44-3,38 (m, 2H), 1,40 (d, J=6,8 'y, 3H), 1,19 (s, 3H), 1,11 (s, 9H).

Crapia 6a. Tigpoxnopua (R/S)-3-(3-((R/S)-1-amiHoeTun)-2-cpTopdeHin)-3,3-andTop-2-MeTunnponaH-
1,2-giony

OH

‘ abo 2
NH,.HCI

YKa3aHi B 3arofioBKy CMonyku CUHTE3yBanu 3 NPOMIKHOT CNoMykn ctagii 5a, AOTPMMYUYUCh aHamNOorM4YHOro
NPOTOKONY, SK ONMCaHo B cTagii 6 npuknaay 4 (ocHosHuM isomep nika 1) (0,42 r, Buxig 94 %).

1H AMP (400 MIu, DMSO-ds) d 8,62 (s, 2H), 7,84-7,76 (m, 1H), 7,52-7,45 (m, 1H), 7,41-7,34 (m, 1H),
5,43-5,21 (m, 1H), 4,30-4,10 (m, 1H), 4,08-3,94 (m, 1H), 3,46-3,37 (m, 2H), 1,53 (d, J=6,8 ', 3H), 1,20 (s,
3H), MS(ES+) maca/3apsg = 264,15 (M+1).

Cragia 6b. Tigpoxnopug (S/R)-3-(3-((S/R)-1-amiHoeTnn)-2-dTopdeHin)-3,3-andTop-2-MeTmunnponaH-
1,2-giony

OH

‘ abo 2
NH, HCI

YkasaHi B 3arofioBKy CNofyKn CMHTE3yBanu 3 NPOMiPKHOI CRONYKW cTagii 5a, 4OTPUMYHYNCH aHanoriyHoro
NPOTOKONY, SIK ONMCcaHO B cTafii 6 npuknaay 4 (ocHoBHUM isomep nika 2) (0,52 r, Buxig 86 %).
MS(ES+) maca/3apsag = 364,15 (M+1).



1H AMP (400 My, DMSO-ds) 5 8,60 (s, 2H), 7,81-7,74 (m, 1H), 7,53-7,45 (m, 1H), 7,41-7,33 (m, 1H),
5,37-5,28 (m, 1H), 4,76 (t, J=6,1 'y, 1H), 4,73-4,61 (m, 1H), 3,49-3,35 (m, 2H), 1,53 (d, J=6,8 'y, 3H), 1,20
(s, 3H).

Mpuknag 10. Migpoxnopua (R/S)-1-(3-(1-amiHoeTnn)deHrin)-1,1-gudTop-2-MeTnnnponaH-2-ony
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Cragpis 1. 1-(3-bpomdenin)-1,1-gudtop-2-meTunnponaH-2-on
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YKasaHi B 3aronioBky CMOSYKM CUHTE3yBanM 3 KOMepUIiNHO AOCTynHoro eTun-2-(3-6pomdenin)-2,2-
andropaueTaTy (KOMepUinHWiA), AOTPUMYIOYMCb aHanoriYyHOro NMpPOTOKOMYy peakuii, sk onucaHo B cTagii 2
npuknagy 4 (suxig 65 %).

1H AMP (400 MI'y, DMSO-de) 6 7,73-7,69 (m, 1H), 7,64-7,61 (m, 1H), 7,52-7,41 (m, 2H), 5,41 (s, 1H),
1,18 (s, 3H), 1,15 (s, 3H).

Cragisa 2. 1-(3-(1,1-OndTOop-2-rigpokcu-2-metunnponin)deHin)etaH-1-oH

F F
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YKa3aHi B 3arofnoBKy CNofyku CUHTe3yBanu 3 NpOMDKHOI Cnonyku ctagii 1, 4OTPUMYOYMCb aHanoriyHoro
NPOTOKOINY peakuii, Ak onucaHo B ctagii 3 npuknagy 4 (3,80 r, Buxig 67 %)

H AMP (400 MI'u, DMSO-ds) & 8,13-8,07 (m, 1H), 8,04-7,99 (m, 1H), 7,76-7,72 (m, 1H), 7,67-7,60 (m,
1H), 5,41 (s, 1H), 2,62 (s, 3H), 1,21 (s, 3H), 1,14 (s, 3H).



Cragis 3. (R)-N-(1-(3-(1,1-OndTop-2-rigpoKcu-2-MeTunnponin)deHin)eTunigeH)-2-meTnnnponaH-2-
cynbdiHamig

F F
HO

YKasaHi B 3arofoBKy CNoOnyku CUHTE3yBanu 3 NPOMIKHOI CNOMYKW CTaAii 2, OTPMMYIOYNCH aHanoriyHoro
NPOTOKONY peakuii, Ak onucaHo B ctagii 4 npuknaay 4 (4,0 r, Buxig 72,5 %).

MS(ES+) maca/3apsg = 332,28 (M+1).

Crapgis 4. (R/S)-2-Metun-N-((R/S)-1-(3-(1,1,2,2-teTpadTOp-2-rigpokcneTun)deHin)etun)nponaH-2-
cynbdiHamig

F F

YKasaHi B 3arofioBKy CNofnykv CUHTE3yBanu 3 NMPOMDKHOI CNonyku ctagii 3, 4OTPUMYHOYMCb aHanoriyHoro
NPOTOKONY peakLii, sk onucaHo B ctagii 5 npuknaay 4 (1,6 r, Buxig 39,5 %)

MS(ES+) maca/3apsag = 334,11 (M+1).

Cragia 5. lNgpoxnopug (R/S)-1-(3-(1-amiHoeTun)deHin)-1,1-agudTop-2-meTunnponax-2-ony
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YkasaHi B 3arofioBKy CronykM CUHTE3yBanm 3 NpoMiXXHOI crnonyku ctagii 4, JOTPUMYOUYUCH aHanorivyHOro
NPOTOKONY peakLii, sk onucaHo B ctagil 6 npuknaay 4 (1,1 r, suxia 86 %)

1H AMP (400 MI'u, DMSO-ds) & 8,68-8,53 (m, 3H), 7,69-7,64 (m, 1H), 7,63-7,59 (m, 1H), 7,55-7,45 (m,
2H), 5,32 (s, 1H), 4,57-4,38 (m, 1H), 1,53 (d, J=6,8 'y, 3H), 1,22-1,13 (m, 6H).

Mpuknag 11. Figpoxnopua (R/S)-2-(3-(1-amiHoeTnn)-2-meTundeHin)-2,2-andTopetaH-1-ony
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Cragisa 1. ETun-2-(3-auetnn-2-metundeHin)-2,2-gudpropaverat
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YKasaHy B 3arofloBKy CroslyKy CMHTe3yBarnu 3a JOMOMOrol BUKOpUcTaHHs 1-(3-noa-2-metundeHin)etaH-
1-oHy (KOMepUIMHO OOCTYMHWIA) Ta 3rigHO 3 aHaroriYHMM MPOTOKONIOM peakuii, Sk onucaHo B cTagii 3
npuknagy 4 (11,5 r, suxia 90 %).

MS(ES+) maca/3apsag = 257,2 (M+1).

Crapgis 2. (R/S)-N-((R)-1-(3-(1,1-Oudptop-2-rigpokcnetun)-2-meTundeHin)etnn)-2-meTnnnponaH-2-
cynbiHamig

F F

Y nepemillyBaHuin po3umH eTun-2-(3-auetun-2-metundeHin)-2,2-audpTopauertarty (ctagia 1, npogykT
npuknagy 11) (10 r, 39,0 mmonb) gogasanu (R)-2-meTunnponaH-2-cynbgiHamig (5,20 r, 42,9 mmone) y THF
(100 mn) B aTmocdepi a3oTy Ta peakuinHy macy Harpianu go 80 °C npotarom 16 rog. [Micna noBHOI
BMTPaTK BUXIiOHOrO Matepiany 3abesneyvyBanu OXOMOMXEHHS peakuiiHoi cymiwi o -78 °C i3 HacTymHUM
AofdaBaHHAM Goporigpuay Hatpito (5,17 r, 137 MMorb), NOTiM TemnepaTypy CyMilli NOCTYNOBO MiABMLLYyBanm
00 KiMHaTHOI Temnepatypu. PeakuiiHy cymill 3HOBY BiacTexxyBanu 3a gonomoroto TLC, sika nokasana noBHy
BUTPaTy MPOMDKHOIO iMiHy, WO yTBOpMBCS. PeakuiiHy macy BunvBanu B NbOAsSHY BOAY, MOTIM B Hei
popasanu etunauetat (200 mn) i nepewmiwysanu npotdarom 30 mn. YTBOpeHy cycneHsito ginbTpyBanu,
3anuvuwok npoMmusanu etunauetaTom (50 mn x 3). BigokpemneHi ABa wapu ¢inbTpaTy Ta BOAHUN LLap 3HOBY
npomuBanu etunaudetatom (100 mn). O6'egHaHi opraHiyHi Wwapu Bucywysanu Hag 6e3sogHuM Na:2SO4 Ta
KOHLIEHTpYBanu 3a 3HWKEHOr0 TUCKY 3 OJepXaHHAM Heo4vuLeHOro MpOoAyKTy Ta MKOoro ouuvwanu 3a
JOMOMOroK  KONMOHKOBOT  (pnelu-xpomaTorpacdpii 3 BukopuctaHHam enoeHty 20 % EtOAc y rekcaHi 3
ofepxXaHHAM  ykazaHoi B 3aromoBky cnonykn  (R)-N-((R/S)-1-(3-(1,1-gudpTop-2-rigpokcueTnn)-2-
MeTundeHin)etTnn)-2-metTunnponax-2-cynbdiHamigy (2,5 r, Buxig 20,06 %).

MS(ES+) maca/3apsag = 320,03 (M+1).

Cragis 3. lNgpoxnopug (R/S)-2-(3-(1-amiHoeTnn)-2-MeTundeHin)-2,2-gugptopeTtaH-1-ony
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YKkasaHy B 3arofloBKy CMOSyKy CUHTE3yBasnn 3 BUKOPUCTAHHAM NMPOAYKTY NPOMIKHOT cnonykn 11 ctagii 2
Ta JOTPUMYKUMCH aHarorivyHoro NpOTOKOSY peakLii, sk onucaHo B ctagii 6 npuknaay 4 (1,2 r, Buxig 70 %).

1H AMP (400 MI'u, DMSO-ds) & 8,72-8,58 (m, 3H), 7,86-7,73 (m, 1H), 7,53-7,45 (m, 1H), 7,44-7,36 (m,
1H), 4,72-4,54 (m, 1H), 3,90 (t, J=14,5 'y, 2H), 2,43-2,39 (m, 3H), 1,49-1,46 (m, 3H).

Mpuknag 12. -(R/S)-1-(3,3-AndTop-2,3-aurinpobeHsodypaH-7-in)etaH-1-amin

Crapis 1. (R)-N-((R/S)-1-(3,3-OundbTop-2,3-aurigpobeHsodypaH-7-in)eTun)-2-meTunnponaH-2-
cynbdiHamig

Y nepemiwyBaHmn  po3unH  (R)-N-((R/S)-1-(3-(1,1-gncTop-2-rigpokcuetn)-2-pTopdeHin)etnn)-2-
MeTunnponaH-2-cynbdiHamigy (1,0 r, 3,09 mmonb) (npoaykT ctagii 3 npuknagy 5) y THF (5,0 mn) gogasanu
18-kpayH-6 (0,409 r, 1,546 mmonb) Ta kapboHaTt uesito (3,02 r, 9,28 mmMonb) B aTmocdepi asoTy Ta
peakuinHy macy Harpisanu npu 80 °C npotarom 16 rog. PeakuinHy cymill racunu Bogow W eKkcTparyBanm
etunauetatom (30,0 mn). OpraHiyHui Wwap BigokpemnoBanu, BucylwyBanu Hag 6e3sogHum Na:S0s Ta
KOHLUEHTPYBanu 3a 3HWXKEHOro TUCKY 3 OAEPXXaHHAM HEOYMLLEHOro 3anuwky. HeounweHuin 3anuwok
ouuLLiany 3a AonoMorok nell-xpomatorpadii 3 BUkopuctaHHsaM entoeHTy 40-50 % eTunaueTaT:H-rekcaH 3
oflepXaHHsAM ykasaHoi B 3aronosky crnionyku (0,69 r, 76 %).

MS(ES+) maca/3apsag = 304,34 (M+1).

Crapia 2. (R/S)-1-(3,3-OudTop-2,3-aurigpobeHsodypaH-7-in)etaH-1-amiH
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YkasaHy B 3arofioBKy CrofyKy CUMHTe3yBanu 3 NpoMiKHOI Cnonyku ctagii 1, A0TPMMYOUYMCb aHarnorivyHoro
NPOTOKONY peakuii, Ak onucaHo B ctagii 6 npuknaay 4 (0,35 r, suxig 90 %).

MS(ES+) maca/3apsag = 198,18 (M+).

1H AMP (400 MI'y, DMSO-ds) & 8,60 (s, 2H), 7,80-7,73 (m, 1H), 7,73-7,63 (m, 1H), 7,22 (t, J=7,6 Iy,
1H), 4,95-4,81 (m, 2H), 4,55-4,50 (m, 1H), 1,53 (d, J=6,9 'y, 3H).

Mpuknag 13. CuHres rigpoxnopuay (R/S)-2-(3-((S/R)-1-amiHoeTnn)-2-cpTOopdheHin)-3,3,3-
TpudTopnponaH-1,2-giony
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Crapis 1. 1-bpom-2-dpTop-3-(3,3,3-TpndTopnpon-1-eH-2-in)6eH3on

CF,

Br

Y nepemiwyBaHun po3uuH Bpomigy metun-tpudeHindgocdgorio (16,81 r, 47,0 mmonb) y THF (20,0 mn)
aogasanu H-6yTunnitivi (18,07 mn, 45,2 mmons) npu 0 °C. Cymiw nepemiwysanu npu 0 °C npotarom 10 xB.
B aTtmocdepi a3oTy. PeakuinHy cymiw oxonomxyBanu o -78 °C Ta gogaBanu Mo Kpanfisax po3yuH 1-(3-
6pom-2-cbTopdeHin)-2,2,2-tpudptopetan-1-oHy (10,2 r, 37,6 mmons) y THF (20,0 mn). PeakuiiHy cymil
HarpiBanu OO0 KiMHaTHOI TemnepaTypu Ta [0OAATKOBO nepemiwyBanu npotarom 1 rof. PeakuiiHy cymil
racunn Hacud. posdmHoMm NH4Cl (5,0 mn) Ta ekctparyBanm etunauetatom (10,0 mn x 3). O6'egHaHui
OpraHiyHuWi Wwap npomMuBany conboBMM po3dynHoM (5,0 mn), BucywyBanu Hag 6e3sogHum Na2SOs Ta
KOHLIEHTPYBanu 3 odepXXaHHAM HeOouMLLeHOro 3anuiky. HeouuweHuin maTepian ouvwianu 3a AONOMOro
dneww-xpomatorpadii 3 BukopuctaHHsaM entoeHTy 10-20 % eTunaueTaT:H-rekCcaH 3 ogep>KaHHsM yKa3aHoi B
3arorioBKy cnonykm (8,5 r, Buxig 84 %).

MS(ES+) maca/3apsag = 268,06, 270,06 (M, M+2).

Cragis 2. 2-(3-bpom-2-TopdheHin)-3,3,3-Tpudptopnponax-1,2-gion
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Y nepemiwyBaHun po3ymH 1-6pom-2-gpTop-3-(3,3,3-TpudpTopnpon-1-eH-2-in)beHsony (8,2 r, 30,5 Mmorb)
B aueToHi (80,0 mn) Ta Boai (20,0 mn) gogasanu 4-metunmopdoniH-N-okeng (7,14 r, 61,0 mmonb) Ta
avrigpat ocmary kanito (0,674 r, 1,82 mmonb) 3a kiMHaTHOI TeMnepatypu. OgepxxaHy CyMmill nepemiwysanm
3a KiMHaTHOI TemnepaTypu npoTsarom 24 rof. PeakuiHy cymiw posbasnsanu etunauetatom (100,0 mn) Ta
npommBanu Hacud. po3unHom NaHCOs. OpraHiyHun wap BigokpemnioBanu, BucyllyBanu Hag 6e3sogHUM
Na:SOs4 Ta KOHUEHTpyBanu 3 OdepXKaHHAM HEOYMLLEHOro NPoAyKTy. HeouulieHy cnonyky ouuwanu 3a
gonomoroto  cnew-xpomatorpadii 3 BuKkopuctaHHsaMm entoeHTty 0-60 % eTunaueTtaty B H-rekcaHi 3
ofepXaHHAM yKa3aHoi B 3aronosky cnonyku (9,1 r, suxig 99 %).

1H AMP (400 MI'y, DMSO-ds) & 7,82-7,70 (m, 2H), 7,28-7,18 (m, 1H), 6,87 (s, 1H), 5,25 (t, J=5,7 'y,
1H), 4,27-4,13 (m, 1H), 4,01-3,89 (m, 1H).

Cragis 3. (R&S)-1-(2-®T1op-3-(1,1,1-TpndpTOp-2,3-ANriapoKcunponaH-2-in)deHin)etan-1-oH

YKkasaHi B 3arofniloBKy CrMoflyKM CMHTE3yBanu 3 NPOMDKHOI CMOMyKn ctagii 2, 4OTPMMYHUUCE aHaNoriYyHoro
NPOTOKONY peakLii, 9K onncaHo B cTagii 3 npuknagy 4, Ta eHaHTiOMepW po3ainsanu 3a 4ONOMOro XipanbHoT
npenapaTtusHoi HPLC 3 BukopuctaHHam cnocoby HPLC - xipanbHa HPLC, pyxoma cdasa A Hex+0,1 % DEA,
pyxoma ¢asa B: IPA-MeOH (1:1) + 0,1 % DEA.

a. NMik 1: (R/S)-1-(2-pTop-3-(1,1,1-TpndTOp-2,3-gUrigpokcmnponaHx-2-in)peHin)etaH-1-oH

(Mik 1: 3,4 1, Buxig 41 %, Tret - 3,75 xB., XipanbHa unuctoTa 99,62 %).

H AMP (400 MI'y, DMSO-ds) & 8,05-7,94 (m, 1H), 7,86-7,78 (m, 1H), 7,38 (t, J=7,8 'y, 1H), 6,87 (s,
1H), 5,25 (s, 1H), 4,30-4,10 (m, 1H), 4,08-3,94 (m, 1H), 2,58 (d, J=4,2 I'u, 3H).

b. Nik 2: (S/R)-1-(2-dTop-3-(1,1,1-TpnudTOp-2,3-aNriapoKkcunponaH-2-in)deHin)etaH-1-oH

Mik 2: (3,4 r, Buxia 41 %, Tret - 4,73 xB., XipanbHa 4nctota: 99,85).

1H AMP (400 My, DMSO-ds) & 8,05-7,94 (m, 1H), 7,86-7,75 (m, 1H), 7,38 (t, J=7,8 'y, 1H), 6,88 (s,
1H), 5,26 (s, 1H), 4,30-4,10 (m, 1H), 4,08-3,94 (m, 1H), 2,58 (d, J=4,2 'y, 3H).

Crapis 4a. (R)-N-((R/S)-1-(3-((R/S)-1,1-OndTOp-2,3-guUrigpokcun-2-metnnnponin)-2-gpropdeHin)etmn)-2-
MeTunnponaH-2-cynsiHamis



YKasaHi B 3aronoBku Crofyku CUHTE3yBanu 3 MpOMDKHOI cnonyku ctagii 3 (nik 1), AoTpumyoumnch
aHanoriyHoro NpoTokony peakuii, sk onucaHo B cragii 2 npuknagy 11 (0,60 r, Buxig 15,36 %). OcHOBHWIA
i30Mep NepeHoCUIN Ha HaCTYMHY CTagito.

MS(ES+) maca/sapsag = 372,02 (M+1).

(OcHoBHuiA i3omep nika 1): *H AMP (400 My, DMSO-d6) & 7,68-7,61 (m, 1H), 7,59-7,52 (m, 1H), 7,24 (t,
J=7,8 'y, 1H), 6,61 (s, 1H), 5,84 (d, J=7,2 'y, 1H), 5,14 (t, J=5,9 'y, 1H), 4,71-4,62 (m, 1H), 4,20-4,11 (m,
1H), 4,06-3,92 (m, 1H), 1,40 (d, J=6,8 I'u, 3H), 1,09 (s, 9H).

HPLC aueTtoHiTpun-soga (9:1) + 0,1 % mypawmnHoi Kncnotun Tret: 1,47 xB.

Crapgis 4b. (R)-N-((R/S)-1-(3-((S/R)-1,1-OndTop-2,3-guUrigpokcun-2-metnnnponin)-2-gprtopdeHin)etvn)-2-
MeTUNNponaH-2-cynbdiHamig,

YKka3aHi B 3aronoBKy CMOMYKW CUHTE3yBanu 3 MNPOMDKHOI CMOMyku nika 2 cragil 3, OOTPUMYHUUCH
aHarnoriyHoro NpoTOKOoNy peakuii, Ak onucaHo B ctagii 2 npuknagy 11 (0,90 r, suxig 23,04 %). OcHOBHUI
i30Mep NepeHOCWN Ha HacTyMnHy cTagito.

MS(ES+) maca/3apsag = 372,04 (M+1).

(OcHoBHui i3omep nika 2): *H AMP (400 MI'y, DMSO-ds) & 7,67-7,61 (m, 1H), 7,59-7,53 (m, 1H), 7,24 (t,
J=7,8 I'u, 1H), 6,63 (s, 1H), 5,79 (d, J=7,8 'y, 1H), 5,15 (t, J=5,9 'y, 1H), 4,71-4,63 (m, 1H), 4,19-4,09 (m,
1H), 4,05-3,98 (m, 1H), 1,39 (d, J=6,8 ', 3H), 1,11 (s, 9H).

HPLC aueTtoHiTpun-soga (9:1) + 0,1 % mypawwmnHoi kncnotn Tret: 1,56 xB.

Cragia 5a. Tligpoxnopug (R/S)-3-(3-((R/S)-1-amiHoeTnn)-2-cdTopdeHin)-3,3-andTop-2-MeTmnnponaH-
1,2-giony
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YKkasaHi B 3aronoBKy CMNONYyKM CWUHTE3yBanu 3 BUKOPUCTaAHHAM MPOMIKHOT cnonyku ctagii 4a,
OOTPUMYHOUMChb aHanoriYHOro NPOTOKOMY peakLil, sik onncaHo B ctagii 6 npuknagy 4 (0,55 r, Buxig 96 %).



MS(ES+) maca/3apsag = 268,92 (M+1).

(OcHoBHuMI i3omep cTagii 5a): *H AMP (400 MI'u, DMSO-de) & 8,66 (bs, 3H), 7,81-7,75 (m, 1H), 7,74-
7,69 (m, 1H), 7,35 (t, J=7,8 'y, 1H), 4,69-4,55 (m, 1H), 4,25-4,16 (m, 1H), 4,05-3,95 (m, 1H), 3,57 (s, 2H),
1,52 (d, J=6,8 'u, 3H).

Crapia 5b. Tigpoxnopua (R/S)-3-(3-((S/R)-1-amiHoeTun)-2-cptopdeHin)-3,3-andTop-2-MeTunnponaH-
1,2-giony

NH,.HCI

YKasaHi B 3arofnoBKy CMOMykM CUHTe3yBamnu, AOTPMMYIOYMCb aHamnoriyHOro npOTOKOMY peakuii, §K
onuncaHo B OAepKaHHi cTaaii 6 npuknaay 4 3 BukopuctaHHam ctagii 4b (0,70 r, Buxig 95 %).

MS(ES+) maca/3apsg = 268,91 (M+1).

(OcHoBHuI i3omep cTagii 5b): *H AMP (400 MI'u, DMSO-ds) 6 7,82-7,73 (m, 1H), 7,68-7,62 (m, 1H),
7,38-7,31 (m, 1H), 4,68-4,57 (m, 1H), 4,21-4,15 (m, 1H), 4,04-3,98 (m, 1H), 3,57 (s, 2H), 1,51 (d, J=6,8 'L,
3H).

Mpuknag 14. OpepxanHa (R)-4-((1-(3-amiHo-5-(TpudpTopmeTnn)deHin)etun)amiHo)-2,6-aumeTun-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 1)

i \
N (e]
o T
C'rapuﬂ 1 C'ra/:uﬂ 2 CTaﬂ"‘ 3 HN o
l Cragia 4

" SNH, Hl )ﬁ j%

Cragis 5

Cragis 1. MeTun-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okcasunH-6-kapbokcmnar
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Y nepemilwyBaHuii po3ymH MeTun-3-okco-3,4-aurinpo-2H-6eH3o[b][1,4]okcasnH-6-kapbokcunaty (10,0 r,
48,3 mmonb) (Bioorganic and Medicinal Chemistry Letters, 2016, vol. 26, # 6, p. 1571 - 1575) B ouTOBIl
kucnoti (200,0 mn) nosinbHO AgofaBanu Avmydy asoTHy kucroty (88,0 mn, 1931,0 mmons) npu 0 °C B
iHepTHiN aTMocdepi. PeakuiHy cymilwl nepemiwyBanu npoTarom 2 rod. 3a Tiel camol Temnepatypu.
PeakuinHy cymiw sunusanu B neoasHy soay (500,0 mn) Ta nepemiwysanu npotsarom 30 xB. OgepxaHun
ocap BiogdinbTposyBanu, npomueanu neoasHow sogot (500,0 mn) Ta BUCYLWYBany 3a 3HWXKEHOMY TUCKY 3
ofepXaHHAM yKa3aHoi B 3aronosky cnonyku (12,0 r, 99,0 %) y surnagi 6inoi TBepaoi pe4oBuHN.

GCMS maca/zapsag = 252,14 (M+).

1H AMP (400 MI'u, DMSO-ds) d 11,32 (s, 1H), 7,68 (s, 1H), 7,23 (s, 1H), 4,79 (s, 2H), 3,82 (s, 3H).
Cragisa 2. Metun-4-meTnn-7-HiTpo-3-okco-3,4-aurinpo-2H-6eH30[b][1,4]okca3nH-6-kapbokcunaT
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Y nepemilyBaHUn po3vmMH MeTUn-7-HiTpo-3-okco-3,4-auringpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunaTty
(2,0 r, 7,93 mmonb) y DMF (20,0 mn) gogasanu K2COs (4,38 r, 31,7 mmonb), nogug kanito (0,26 r, 1,586
MMoOnb) i hoameTaH (2,48 mn, 39,7 mmonb) Ta peakuiiHy macy Harpisanu npu 50 °C npotarom 16 rog. MNicna
3aBepLUEHHs peakuii peakuiviHy cymiw racunu y Bogi (100,0 mn) Ta ekctparysanu etunaugetatom (150,0 mn),
opraHiyHui wap npommsanu Bogot (100,0 mn), conboBum posdmHom (100,0 mn) i Bucywysanu Hag
6e3sogHnM NaxS04, dinbTpyBanu Ta KOHUEHTPYBamnM in vacuo 3 ogepXaHHSAM HeouumLleHoi cnonyku. Len
HEeOUMLLIEHNA 3anMLLIOK OYMLLann 3a gOonoMorow dnel-xpomartorpadii 3 BukopuctaHHaM entoeHTy 0-30 %
eTunaueTaTy B H-TeKCaHi 3 ofepXXaHHsIM YKa3aHOoi B 3arofioBKy CrofyKn MeTun-4-mMmeTun-7-HiTpo-3-okco-3,4-
avriopo-2H-6eH3o[b][1,4]okcasnH-6-kapbokecunaty (1,6 r, Buxig 76,0 %) y Burnagi 6pygHo-6inoi TBepaoi
PEYOBUHMN.

GCMS wmaca/3apsag = 266,05 (M+).

1H AMP (400 MI'y, DMSO-ds) 6 7,74 (s, 1H), 7,52 (s, 1H), 4,87 (s, 2H), 3,85 (s, 3H), 3,34 (s, 3H).

Crapis 3. Metun-7-amiHo-4-meTtun-3-okco-3,4-gurigpo-2H-6eH30[b][1,4]okcasunH-6-kapbokcunat

i |
N 0o
\o)ﬁii :/|/
H,N o}
Y cycneHsito MeTun-4-meTun-7-HiTpo-3-okco-3,4-gurigpo-2H-6eH3o[b][1,4]okca3uH-6-kapbokcunaty (1,5
r, 5,63 mmonb) B ouTtosin kucnoTi (30,0 mn) gogasanu 3aniso (0,94 r, 16,90 mmons) nig Yac nepemillyBaHHS
npu 90 °C npotarom 30 xB. i noTiM cymiw inbTpyBanu. OagepxaHun @inbTpaT nNpoMuBann BOOHUM
posdnHom K2COs (100,0 mn), noTim BogHMM wap ekctparysanu etunavetatom (100,0 mn x 2), Bucywwysanu
Hag 6e3BogHMM NazSO4, binbTpyBanu Ta KOHUEHTPYBanu in vacuo 3 ogepXaHHsAM MeTur-7-aMiHO-4-meTun-
3-okco-3,4-gurigpo-2H-6eH30[b][1,4]okca3unH-6-kapbokcunaty (1,2 r, Buxig 90 %) y surnaai 6pyaHo-6inoi
TBEpPAO| PEYOBUHMN.
GCMS maca/3apsag = 236,14 (M+).
H AMP (400 MI'u, DMSO-ds) 8 7,33 (s, 1H), 6,63 (s, 2H), 6,40 (s, 1H), 4,64 (s, 2H), 3,79 (s, 3H), 3,22

(s, 3H).
Cragis 4. 2,6-OumeTtunn-3,6-aurinpo-4H-[1,4]okcasunHo[3,2-g]xiHasoniH-4,7(8H)-aioH
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Y nepemiwlyBaHUM pPO3YNH  METUN-7-aMiHO-4-MeTun-3-okco-3,4-aurigpo-2H-6eH3o[b][1,4]okcasnH-6-
kapbokcunaTty (1,2 r, 5,08 mMonb) B aueToHiTpuni (20,0 mn) gogaBany mMeTaHcynbgoHOBY kKucnoTy (2,31
M1, 35,6 mmonb) npu 25 °C i peakuinHy cymiw nepemiwysanu npu 115 °C npotarom 16 rog. y 3aneyartaHin
npobipui. MNicnsa 3aBepLUeHHs peakuii peakuinHy Macy BMnaploBanv Ta 3anuvwiok po3baenanu 3a ONOMOro
30,0 mn BoAu Ta HenTpanisysanu 3a OOMNOMOrOK HaCUMYEHOro BOAHOIO PO3YUHY TiAPOKCMAY HaTpito 3
opepxaHHsam 6Ginoro ocagy. Ocapg ginbTpyBanu, npommBanu Bogoto (15,0 mn) i 3anuwok Bucyllysanu 3
OAEepXaHHAM YyKa3aHOi B 3arofloBKy Cronyku 4-rigpokcu-2,6-gumeTtun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-
7(8H)-ony (0,780 r, Buxip 62,6 %) y Burnaai 6pyaHo-6inoi TBepaoi peyoBuHU.

MS (ES+) maca/sapsag = 246,33 (M+1).

H AMP (400 MI'y, DMSO-ds) & 12,17 (s, 1H), 7,63 (s, 1H), 7,10 (s, 1H), 4,80 (s, 2H), 3,36 (s, 3H), 2,32
(s, 3H).

Crapia 5. (R)-4-((1-(3-AmiHo-5-(TpudTOopMeTUN)eHin)etTun)amiHo)-2,6-aumeTnn-6H-[1,4JokcasmHo(3,2-
glxiHasoniH-7(8H)-oH



Y nepemiwyBaHui po3umH 2,6-anmetnn-3,6-gurinpo-4H-[1,4]okca3nHo[3,2-g]xiHa3oniH-4,7(8H)-aioHy
(0,40 r, 1,63 mmonb) y DMF (15,0 mn) gogasanu DBU (1,23 mn, 8,16 mmone), BOP (0,72 r, 1,63 mmonb) i3
HacTynHum popgasaHHaMm rigpoxnopugy (R)-3-(1-amiHoeTtwn)-5-(Tpudptopmetun)anininy (0,59 r, 2,447
MMOIb) Ta peakuinHy macy Harpisanu go 100 °C npotarom 16 roa. licna 3aBeplueHHs peakuii peakuinHy
Macy KOHLEHTpYBanu in vacuo 3 odep>XaHHAM HEeOYMLLEHOI CNONYKX. Llei HeoUmLWweHni 3anmioK ouunLanm
3a gonomorolo dnetu-xpomartorpadii 3 BukopuctaHHam entoeHty 0-4 % metaHony B DCM 3 ogepxaHHsM
yka3zaHoi B 3aronoBky crnonyku (R)-4-((1-(3-amiHo-5-(TpudTopmeTun)deHin)etnn)amido)-2,6-gumetnn-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,36 r, Buxig 51,2 %) y Burnsagi 6pyaHo-6inoi TBepaoi peyoBuHM.

MS (ES+) maca/3apsag = 432,17 (M+1).

H AMP (400 Mly, DMSO-ds) & 8,25 (d, J=8,0 'y, 1H), 7,95 (s, 1H), 7,09 (s, 1H), 6,91-6,83 (m, 2H),
6,71 (d, J=1,9 'y, 1H), 5,63-5,53 (M, 2H), 5,56 (s, 1H), 4,78 (s, 2H), 3,43 (s, 3H), 2,37 (s, 3H), 1,57 (d, J=7,0
M, 3H).

Mpuknagn 15-21 y Tabnuui 1 cuHTe3yBanu, AOTPMMYKOUUCb aHanor4yHOro MNPOTOKOMY peakuil,
BMKOPWCTOBYBAHOro Ans OAepXaHHA npuknagy 14 i3 BUKOPUCTaHHAM MPUAATHUX XipanbHUX amiHiB i
KOMEPLUiNHO AOCTYMHOrO XipanbHOro amiHy ans npuknagy 20.

Tabnuusa 1

Mpuknag XimiyHa CTpyKTypa Oani LCMS T1a 'H AMP

MS (ES+) maca/sapsag = 447,17
(M+1).

H AMP (400 Ml'u, DMSO-ds) &
| 8,34 (d, J=7,3 'y, 1H), 7,99 (s,

s 1H), 7,68-7,62 (m, 1H), 7,46-7,39

N o (m, 1H), 7,29-7,23 (m, 1H), 7,09
(s, 1H), 5,84-5,76 (m, 1H), 5,72 (t,
J=6,5 Ty, 1H), 4,79 (s, 2H), 3,98-
o 3,84 (m, 2H), 3,45 (s, 3H), 2,32

(s, 3H), 1,62 (d, J=7,1 Ty, 3H).

(R)-4-((1-(3-(1,1-OndTOp-2-rigpokcneTun)-2-
dTOopheHin)eTun)amiHo)-2,6-gumeTnn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 2)
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(R)-4-((1-(3-(1,1-AndTOp-2-rigpokcun-2-metunnponin)-2-

dTOopcheHin)eTun)amiHo)-2,6-gumeTnn-6H-
[1,4]okcasmHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 3)

MS (ES+) maca/sapsag = 475,20
(M+1).

1H AMP (400 MI'u, DMSO-ds) &
8,34 (d, J=7,3 T'u, 1H), 8,00 (s,
1H), 7,62-7,56 (m, 1H), 7,34-7,28
(m, 1H), 7,25-7,18 (m, 1H), 7,09
(s, 1H), 5,85-5,76 (m, 1H), 5,34
(s, 1H), 4,79 (s, 2H), 3,46 (s, 3H),
2,30 (s, 3H), 1,61 (d, J=7,0 Ty,
3H), 1,24 (s, 3H), 1,21 (s, 3H).

17

F F

(R/S)-4-((1-(3-(1,1-AncbTopeTnn)-2-
dTOopcheHin)eTun)amiHo)-2,6-gumeTnn-6H-
[1,4]okcasmHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 4)

MS (ES+) maca/zapsg = 431,10
(M+1).

1H AMP (400 MI'u, DMSO-ds) &
8,39 (d, J=7,1 Ty, 1H), 7,99 (s,
1H), 7,65-7,58 (m, 1H), 7,46-7,42
(m, 1H), 7,29-7,21 (m, 1H), 7,09
(s, 1H), 5,85-5,78 (m, 1H), 4,79
(s, 2H), 3,45 (s, 3H), 2,32 (s, 3H),
2,04 (t, J=19,1 Ty, 3H), 1,63 (d,
J=7,0 'y, 3H).

18
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(R/S)-4-((1-(3-AmiHO-5-
(andpTopmeTunn)deHin)etmn)amiHo)-2,6-gumeTn-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 5)

MS (ES+) maca/zapsag = 414,16
(M+1).

H AMP (400 Mlu, DMSO-ds) d
8,24 (d, J=8,0 'y, 1H), 7,97 (s,
1H), 7,09 (s, 1H), 6,83 (t, J=56 I'y,
1H), 6,79-6,75 (m, 2H), 6,59 (bs,
1H), 5,62-5,57 (m, 1H), 5,36 (s,
2H), 4,78 (s, 2H), 3,43 (s, 3H),
2,37 (s, 3H), 1,56 (d, J=7,1 Iy,
3H).




MS (ES+) maca/sapag = 443,17
(M+1).
1H AMP (400 My, DMSO-ds) &
8,39 (d, J=7,2 Ty, 1H), 7,98 (s,
| 1H), 7,62 (d, J=7,7 T'u, 1H), 7,37-
N 0 7,31 (m, 1H), 7,29-7,22 (m, 1H),
7,07 (s, 1H), 5,79-5,74 (m, 1H),
5,67 (t, J=6,4 T'u, 1H), 4,77 (s,
2H), 3,95-3,86 (m, 2H), 3,45 (s,
0 3H), 2,59 (s, 3H), 2,32 (s, 3H),
1,56 (d, J=7,0 'y, 3H).

19

(R/S)-4-((1-(3-(1,1-AndpTOp-2-rigpokcmeTun)-2-
MeTundeHin)etTun)amiHo)-2,6-aumeTnn-6H-
[1,4]okcasmHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 6)

MS (ES+) maca/sapsag = 417,2

(M+1).

| 1H AMP (400 MI'u, DMSO-ds) &

N o 8,34 (d, J=7,7 Ty, 1H), 7,95 (s,
1H), 7,81 (s, 1H), 7,78-7,73 (m,
1H), 7,63-7,53 (m, 2H), 7,10 (s,
1H), 5,73-5,63 (m, 1H), 4,78 (s,

o) 2H), 3,44 (s, 3H), 2,34 (s, 3H),

1,64 (d, J=7,1u, 3H).

20

(R/S)-2,6-OAumeTnn-4-((1-(3-
(TpuddTOPpMETUN)DEHIN)eTU)aMiHO)-6H-
[1,4]okcasmHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 7)

MS (ES+) maca/zapsag = 435,10

(M+1).

H AMP (400 Ml'u, DMSO-ds) d

| 8,39 (d, J=6,9 'y, 1H), 7,98 (s,

21 N o 1H), 7,82-7,77 (m, 1H), 7,69-7,61
(m, 1H), 7,40-7,33 (m, 1H), 7,09
(s, 1H), 5,81-5,72 (m, 1H), 4,79
(s, 2H), 3,46 (s, 3H), 2,29 (s, 3H),

1,65 (d, J=7,1 ', 3H).

(R/S)-4-((1-(2-dTOp-3-
(TpudTOPpMETUN)DEHIN)EeTUN)aMiHO)-2,6-anmeTnN-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (crnonyka 8)

Mpuknag 22. OpepxanHa (R/S)-4-((1-(3,3-gudptop-2,3-gurigpobeH3odypaH-7-in)eTun)amiHo)-2,6-
anmeTun-6H-[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 9)
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Y cycneHsito 2,6-gumeTun-3,6-aurigpo-4H-[1,4]Jokca3nHo[3,2-g]xiHa3oniH-4,7(8H)-giony (0,17 r, 0,69
MMonb) (MpoMixHa crnonyka npuknagy 14, ctagii 4), kapboHarty kanito (0,283 r, 2,08 Mmonb) B aueToHITpuni
(3,0 mn) popasanu Tpumep docdoHiTpunxnopugy (0,241 r, 0,69 Mmonb) i peakuiHy macy nepemillysanu
npu 25°C npotarom 1 rog., pgogasanu (R/S)-1-(3,3-andTop-2,3-gurigpobeHsodypaH-7-in)etaH-1-amiH
(0,097 r, 0,485 mmonb) Ta peakuiinHy Macy nepemiwysanu npotarom 1 roa., gogasany BogHui amiak (0,45
mn, 20,80 mmonb) i nepemiwysanu npotarom 1 rog. lMicna uboro gogasanu Hacwy. BogHUA po3unH K2COs
(5,0 mn) Ta peakuinHy macy nepemiwyBanu npotarom 16 rog. 3a KiMHaTHOI TeMnepaTypu, OpraHiyHuMn Wwap
BiJOKPEMSIOBANM Ta KOHUEHTpYBanuM 3 OAepXKaHHAM HEOYMLLEHOI Cnonyku. Llen HeouuweHun 3anuiiok
ouvwanu 3a gonomorol cnew-xpomatorpadii 3 BukopuctaHHaM enoeHTy 0-4 % metaHony B DCM 3
ofepxXaHHAM  yKasaHoi B 3aronoBky cnonyku (R/S)-4-((1-(3,3-andTop-2,3-gurigpobeH3odypan-7-
in)etun)amiHo)-2,6-aumeTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,012 r, Buxig 4,06 %) y Burnagi
OpyaHo-6inoi TBepaoi pe4oBUHN.

MS (ES+) maca/3apsag = 427,10 (M+1).

1H AMP (400 MI'u, DMSO-des) & 8,27 (d, J=7,6 'y, 1H), 8,00 (s, 1H), 7,61-7,47 (m, 2H), 7,16-7,03 (m,
2H), 5,84-5,76 (m, 1H), 4,88 (t, J=16,7 'y, 2H), 4,79 (s, 2H), 3,45 (s, 3H), 2,32 (s, 3H), 1,61 (d, J=7,0 Iy,
3H).

Mpuknagm 23. OgepxaHHsa (R)-N-(1-(3-amiHo-5-(TpudpTopmeTmn)deHrin)etun)-2,6-aumeTnn-7,8-aurigpo-
6H-[1,4]okca3nHo[3,2-g]xiHa3oniH-4-amiHy (cnonyka 10)
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Y nepemiwyBaHun po3umH (R)-4-((1-(3-amiHo-5-(TpudpTopmeTun)deHin)etun)amido)-2,6-gumeTtun-6H-
[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 1) y THF (5,0 mn) popaBanu komnnekc ©GopaH-
TeTparigpodypaH (3,0 mn, 3,01 mmonb) npu 0 °C i noTim peakuinHy macy Harpianu go 70 °C npotsrom 2
roa. MNicna 3aBeplueHHs peakuii peakuinHy macy oxonogxkysanu npu 0 °C, racunum gogasaHHsaM MeTaHOry Ta
dinbTpyBanu 4yepes uenit, dinbTpaTt ekcrtparysanu etunauetratom (50,0 mn x 2) Ta Bogow (25,0 wmn),
BucywyBanu Hag 6e3BogHuM NaxSO4, inbTpyBanM Ta KOHUEHTPYyBanmM in vacuo 3 OAepXaHHAM
HEOUMLLIEHOI Cnonyku. HeounwieHy cnonyky ouvwanu 3a [OMNOoMOrow npenapatuBHOi xpomatorpadii 3
obepHeHoo  pa3owd 3 ofepkaHHAM  ykazaHoi B 3aronoBky  cnonykum  (R)-N-(1-(3-amiHO-5-
(TpndTOopMeTUn)eHin)etun)-2,6-gumeTun-7,8-gurigpo-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-4-amiHy (0,07 T,
Buxig 27,8 %) y surnagi 6pyaHo-6inoi TBepaoi pevoBUHN.

MS (ES+) maca/sapsag = 417,10 (M+).

H AMP (400 Mly, DMSO-ds) & 7,85 (d, J=8,0 I'u, 1H), 7,33 (s, 1H), 6,89-6,83 (m, 2H), 6,80 (s, 1H),
6,69 (s, 1H), 5,60-5,54 (m, 3H), 4,38-4,30 (m, 2H), 3,32-3,27 (m, 2H), 3,00 (s, 3H), 2,31 (s, 3H), 1,54 (d,
J=7,1Tu, 3H).



Mpuknag 24. OpepxanHs (R&S)-4-(((R)-1-(3-amiHo-5-(TpudpTopmeTnn)deHin)eTnn)amiHo)-2-meTnn-6-
((reTparigpodypaH-3-in)meTtun)-6H-[1,4]okca3nHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyka 11)
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Cragis 1. (R&S)-MeTun-7-HiTpo-3-okco-4-((TeTparigpodypan-3-in)metun)-3,4-gurigpo-2H-
6eH30[b][1,4]okcasunH-6-kapbokcunaT
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YkaszaHy B 3arofioBKy CMOMyKy oOAepXyBanu 3 MNPOMiIXHOI cnonyku crtagii 1 npuknagy 14 ta 3-
(6poMmeTUn)TETParigpoypaHy LUNSXOM BUKOPUCTAHHA NOAIGHOro MpOTOKONy, YyKaszaHoro B cTagii 2
npuknagy 14 (1,1 r, Buxig 68,70 %).
MS (ES+) maca/3apsg = 337,1 (M+1).
1H AMP (400 MI'y, DMSO-ds) 8 7,77 (s, 1H), 7,66 (s, 1H), 4,87 (s, 2H), 4,12-3,94 (m, 2H), 3,85 (s, 3H),
3,82-3,74 (m, 1H), 3,73-3,55 (m, 2H), 3,49-3,41 (m, 1H), 2,63-2,55 (m, 1H), 1,98-1,86 (m, 1H), 1,65-1,52 (m,
1H).
Cragis 2. (R&S)-MeTunn-7-amiHo-3-okco-4-((TeTparigpodypaH-3-in)metnn)-3,4-aurigpo-2H-
6eH30[b][1,4]okcasunH-6-kapbokcunaT
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Crnonyku ctagil 1 LinsxoM BUKOPUCTaHHS
noaiGHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (0,85 r, Buxig 85,00 %).
MS (ES+) maca/3apsag = 307,2 (M+1).



1H AMP (400 MI'y, DMSO-ds) 8 7,43 (s, 1H), 6,63 (s, 2H), 6,42 (s, 1H), 4,64 (s, 2H), 3,92-3,83 (m, 2H),
3,81-3,75 (m, 4H), 3,66-3,53 (m, 2H), 3,49-3,44 (m, 1H), 2,60-2,53 (m, 1H), 1,98-1,86 (m, 1H), 1,65-1,52 (m,
1H).

Cragis 3. (R&S)-2-MeTun-6-((tetparigpodypaH-3-in)metnn)-3,6-aurigpo-4H-[1,4]JokcasnHo[ 3, 2-
glxiHasoniH-4,7(8H)-aioH
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykM CTagil 2 LMsXOM BUKOPUCTaHHS
nogiGHoro NnpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,6 r, suxia 72,90 %).

MS (ES+) maca/3apsag = 316,2 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 12,21 (s, 1H), 7,74 (s, 1H), 7,13 (s, 1H), 4,81 (s, 2H), 4,07-4,03 (m, 2H),
3,85-3,75 (m, 1H), 3,67-3,53 (m, 2H), 3,55-3,47 (m, 1H), 2,65-2,55 (m, 1H), 2,32 (s, 3H), 1,97-1,85 (m, 1H),
1,73-1,52 (m, 1H).

Cragis 4. (R&S)-4-(((R)-1-(3-AmiHO-5-(TpndTOopMeETUN)EHIN)ETUN)aMiHO)-2-MeTuII-6-
((reTparigpodypah-3-in)metun)-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 11)

CF

YKkaszaHy B 3arofioBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 3 LMAsSXOM BUKOPUCTAHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 5 npuknagy 14.

XipanbHe po3aineHHsa NnpecTaBneHoi BULLLE CMONyKK 3abesnevyBano ABa CTEPEOi30MeEpPW.

Mik 1: 4-(((R)-1-(3-amiHo-5-(TpudTopmeTun)deHin)etTunn)amiHo)-2-metun-6-(((R/S)-TetparigpodypaH-3-
in)meTtun)-6H-[1,4]Jokca3nHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 11a)

CF NH
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MS (ES+) maca/zapsag = 502,19 (M+1).
1H AMP (400 MI'y, DMSO-de) & 8,23 (d, J=8,1 I'u, 1H), 8,04 (bs, 1H), 7,11 (bs, 1H), 6,90-6,82 (m, 2H),

6,71 (bs, 1H), 5,69-5,53 (m, 3H), 4,78 (s, 2H), 4,30-4,08 (m, 2H), 3,85-3,75 (m, 1H), 3,72-3,55 (m, 2H), 3,53
3,40 (m, 1H), 2,67-2,57 (m, 1H), 2,37 (s, 3H), 1,96-1,81 (m, 1H), 1,68-1,54 (m, 4H).




XipanbHa HPLC: HEX 0,1 % DEA:IPA-DCM (1:1) 0,1 % DEA (10:90), tret: 3,68 xB.
Mik 2: 4-(((R)-1-(3-amiHo-5-(TpudpTopmeTnn)deHin)etTnn)amiHo)-2-metTun-6-(((S/R)-TeTparigpodypaH-3-
in)meTtun)-6H-[1,4]Jokca3nHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 11b)

CF NH
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MS (ES+) maca/3apsag = 502,19 (M+1).

1H AMP (400 MI'y, DMSO-ds) © 8,23 (d, J=8,0 'y, 1H), 8,04 (bs, 1H), 7,13 (s, 1H), 6,89-6,83 (m, 2H),
6,71 (bs, 1H), 5,69-5,54 (m, 3H), 4,78 (s, 2H), 4,31-4,08 (m, 2H), 3,85-3,75 (m, 1H), 3,72-3,55 (m, 2H), 3,53-
3,40 (m, 1H), 2,67-2,57 (m, 1H), 2,37 (s, 3H), 1,96-1,81 (m, 1H), 1,67-1,54 (m, 4H).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-DCM (1:1) 0,1 % DEA (10:90), tret: 4,59 xB.

Mpuknag 25. OpepxxaHHs (R)-4-((1-(3-amiHO-5-(TpndTOpMETUN)DEHIN)ETUN)aMiHO)-6-
(umknonponinmeTtun)-2-meTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 12)
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Crapia 1. MeTun-4-(umknonponinmeTun)-7-HiTpo-3-okco-3,4-aurinpo-2H-6eH30o[b][1,4]okca3nH-6-
kapbokcunar
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YKkasaHy B 3arofioBky CMOMyKy oOAepxyBanu 3 MpOMDKHOI cronyku ctagii 1 npuknagy 14 T1a
(6pommeTUN)UMKNONPONaHy LUNAXOM BUMKOPUCTaHHS NOAIGHOro nNpoToKOony, ykasaHoro B CTagil 2 npuknagy
14 (1,69 r, Buxig 93,0 %).



1H AMP (400 MI'y, xnopodpopm-d) & 7,58 (s, 1H), 7,42 (s, 1H), 4,77 (s, 2H), 3,95 (s, 3H), 3,92 (d, J=7,0
My, 2H), 1,31-1,25 (m, 1H), 0,64-0,57 (m, 2H), 0,52-0,46 (m, 2H).

Cragis 2. MeTtun-7-amiHo-4-(unknonponinmeTnn)-3-okco-3,4-aurigpo-2H-6eH3o[b][1,4]okca3unH-6-
Kapbokcunar
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YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LnsxoM BMKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (1,61 r, Buxig HeounwieHoi pevosuHn 100 %).

MS (ES+) maca/3apsag = 277,2 (M+1).

1H AMP (400 MI'y, DMSO-ds) 8 7,49 (s, 1H), 6,62 (s, 2H), 6,42 (s, 1H), 4,64 (s, 2H), 3,79 (s, 3H), 3,75
(d, J=6,8 I'u, 2H), 1,12-0,92 (m, 1H), 0,53-0,44 (m, 2H), 0,40-0,29 (m, 2H).

Crapgis 3. 6-(4uknonponinmeTtun)-2-metun-3,6-gurigpo-4H-[1,4]okca3nHo[3,2-g]xiHa3oniH-4,7(8H)-aioH

ﬁﬁif

YKaszaHy B 3arofioBKY CMOSMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM CTagil 2 LAsSXOM BUKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,89 r, Buxig 57,50 %).

MS (ES+) maca/3apsag = 286,27 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 12,18 (s, 1H), 7,78 (s, 1H), 7,13 (s, 1H), 4,81 (s, 2H), 3,92 (d, J=6,8 I'L,
2H), 2,33 (s, 3H), 1,18-1,07 (m, 1H), 0,55-0,47 (m, 2H), 0,42-0,34 (m, 2H).

Cragisa 4. (R)-4-((1-(3-AmiHO-5-(TpudbTopMeTUn)deHin)etun)amiHo)-6-(umknonponinMeTun)-2-meTun-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-0H (crnonyka 12)

CF NH

YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMonykuM ctagii 3 LIsSXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 14 (0,51 r, Buxig 78,0 %).

MS (ES+) maca/sapsag = 472,23 (M+1).

1H AMP (400 MI'y, DMSO-ds) & 8,30 (d, J=8,1 'y, 1H), 8,09 (s, 1H), 7,12 (s, 1H), 6,90-6,83 (m, 2H),
6,71 (bs, 1H), 5,69-5,49 (m, 3H), 4,77 (s, 2H), 4,09-4,00 (m, 2H), 2,37 (s, 3H), 1,58 (d, J=7,1 'y, 3H), 1,23-
1,20 (m, 1H), 0,60-0,19 (m, 4H).

Mpuknag 26. OpepxaHHa (R)-4-((1-(3-(1,1-andTop-2-rigpokcueTun)-2-pTopdeHin)eTun)amiHo)-6-eTun-
2-metnn-6H-[1,4]okca3nHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyka 13)
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Cragis 1. MeTun-4-eTun-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30o[b][1,4]okcasunH-6-kapbokcunaT
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Yka3zaHy B 3arorioBKy CMOMyKy ofepxyBanu 3 MpPOMiKHOI crnonyku ctagii 1 npuknagy 14 wwnsxom
BMKOPUWCTaHHA NodibHoro npoTokony, ykazaHoro B ctagii 2 npuknagy 14 (4,36 r, Buxig 78,0 %).
H AMP (400 MI'u, DMSO-ds) 6 7,75 (s, 1H), 7,56 (s, 1H), 4,85 (s, 2H), 4,01 (q, J=7,1 'y, 2H), 3,85 (s,

3H), 1,16 (t, J=7,1 'y, 3H).
Crapis 2. MeTtun-7-amiHo-4-eTun-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okcasunH-6-kapbokcunat

YKaszaHy B 3arofioBKY CMOSlyKy OAEpXXyBanu 3 MPOMDKHOI CronykuM ctagii 1 LnisxoM BUMKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (3,2 r, suxig 90,0 %).

MS (ES+) maca/zapsag = 251,1 (M+1).

1H AMP (400 MI'y, DMSO-de) © 7,37 (s, 1H), 6,62 (bs, 2H), 6,41 (s, 1H), 4,62 (s, 2H), 3,86 (q, J=6,8 I'L,
2H), 3,79 (s, 3H), 1,14 (t, J=7,1 I'u, 3H).

Cragisa 3. 6-Etun-2-metun-3,6-aurigpo-4H-[1,4]JokcasunHo[3,2-g]xiHa3oniH-4,7(8H)-aioH
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YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MPOMDKHOT CMOMYKM CTagdil 2 LWNAXOM BUKOPUCTaHHS

noaibHoro NpoToKony, ykasaHoro B ctagii 4 npuknagy 14 (2,71 r, suxig 84,0 %).
MS (ES+) maca/3apsg = 260,1 (M+1).



1H AMP (400 MI'y, DMSO-ds) & 12,20 (s, 1H), 7,66 (s, 1H), 7,11 (s, 1H), 4,79 (s, 2H), 4,17-3,88 (m, 2H),
2,32 (s, 3H), 1,28-1,01 (m, 3H).

Cragis 4. (R)-4-((1-(3-(1,1-OndTop-2-rigpokcneTnn)-2-doTopdeHin)etun)amiHo)-6-eTun-2-metun-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oH (cronyka 13)
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YKkasaHy B 3arosfioBKY CMoOSlyKy OAepKyBanu 3a AOMOMOror peakuil npoMiKHOT crnonyku crtagii 3 Ta
nNpuMaaTHOrO amiHy 3 BMKOPMCTaHHAM nodibHoro npoTokony, ykasaHoro B ctagii 5 mpuknagy 14 (0,028 r,
Buxig 8,0 %).

MS (ES+) maca/3apsag = 461,2 (M+1).

H AMP (400 My, DMSO-ds) 8 8,35 (d, J=7,3 'y, 1H), 8,00 (s, 1H), 7,64-7,61 (t, J=7,0 'y, 1H), 7,44-
7,40 (m, 1H), 7,28-7,24 (m, 1H), 7,10 (s, 1H), 5,87-5,78 (m, 1H), 5,77-5,68 (m, 1H), 4,76 (s, 2H), 4,24-4,09
(m, 2H), 3,99-3,90 (m, 2H), 2,31 (s, 3H), 1,63 (d, J=7,1 I, 3H), 1,28-1,22 (m, 3H).

Mpuknag 27. OgepxaHHs (R)-4-((1-(3-amiHo-5-(TpudTopmeTun)deHin)eTnn)amiHo)-2-eTnn-6-metun-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 14)
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Cragisa 1. 2-Etun-6-metun-3,6-aurigpo-4H-[1,4]JokcasunHo[3,2-g]xiHa3oniH-4,7(8H)-aioH
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YkasaHy B 3arosfioBKy CrosyKy ofgepXKyBanu 3 NpOMiKHOI crnonyku ctagii 3 npuknagy 14 ta nponioHiTpuny
LLMISAXOM BMKOPUCTaHHS NodibHoro npoTokony, ykazaHoro B ctagii 4 npuknagy 14 (1,4 r, Buxig 85,0 %).
1H AMP (400 MI'u, DMSO-ds) 8 12,14 (s, 1H), 7,63 (s, 1H), 7,12 (s, 1H), 4,80 (s, 2H), 3,36 (s, 3H), 2,6
(g, J=7,5Tu, 2H), 1,23 (t, I=7,5 u, 3H).

Crapis 2. (R)-4-((1-(3-amiHO-5-(TpndTOpMETUN)DEHIN)ETUN)aMiHO)-2-eTUn-6-meTnn-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 14)
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YKaszaHy B 3arofioBKY CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LnsxoM BUKOPUCTaHHS
noaibHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 14 (0,09 r, Buxig 18,5 %).

MS (ES+) maca/3apsag = 446,11 (M+1).

1H AMP (400 Ml'y, DMSO-ds) & 8,25 (d, J=7,6 'y, 1H), 7,95 (s, 1H), 7,11 (s, 1H), 6,92-6,83 (m, 2H),
6,70 (d, J=1,9 'y, 1H), 5,61-5,47 (m, 3H), 4,78 (s, 2H), 3,43 (s, 3H), 2,62 (q, J=7,5 'y, 2H), 1,58 (d, J=7,1
Mu, 3H), 1,17 (t, J=7,6 'u, 3H).

Mpuknag 28. OpepxanHa (R)-4-((1-(3-(1,1-gudbtop-2-rigpokcneTun)-2-dpTopdeHin)eTnn)amido)-2-eTun-
6-meTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 15)
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Y nepemillyBaHuin po3yuH 2-eTun-4-rigpokcu-6-metun-6H-[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (0,9
r, 3,47 mmonb) (cTagia 1 npuknagy 27) y xnopbexsoni (50,0 mn) nogasanu DIPEA (6,06 mn, 34,7 mMorb) i3
HacTynHum pgoaasaHHaM POCI: (1,94 wmn, 20,83 mmonb) npu 0 °C Ta nepemiwyBanu 3a KiMHaTHOT
TemnepaTtypu npotsrom 0,5 rog. MNicnga wboro peakuinHy cymiw Harpisanu npu 92 °C npotdarom 16 rog. Nicnsa
3aBEPLUEHHST peakUiiHy cymill po3baBnanu xonogHoto Bogot (50,0 mn) 1 ekcTparyBanu gUXIOpMeTaHoM
(30,0 mn x 2). O6'egHaHMIn OpraHiyHWiA LWap BUCYLIYBanNu Hag CynbdaTtoM HaTpilo Ta KOHLEHTpyBamnu in
vacuo 3 ofepXXaHHAM HeOoYULLLEHOro 3anuwiky. Lien HeoumLeHnn 3anuULOK oYuwany 3a 4OnoMorow el -
xpomaTorpadii 3 BukopuctaHHam emoeHTy 0-30 % eTunauetaTy B H-TE€KCaHi 3 OdepXaHHsM yKa3aHoi B
3arofioBKy crnomnyku 4-xnop-2-etun-6-metun-6H-[1,4]Jokca3unHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,68 r, Buxig
70,5 %).

GCMS wmaca/3apsag = 277,0 (M +).

1H AMP (400 MI'y, DMSO-ds) & 7,67 (s, 1H), 7,38 (s, 1H), 4,88 (s, 2H), 3,38 (s, 3H), 2,82 (q, J=7,6 'L,
2H), 1,33 (t, J=7,6 'y, 3H).

Crapis 2. (R)-4-((1-(3-(1,1-Oudptop-2-rigpokcuetun)-2-pTopdeHin)etun)amiHo)-2-etun-6-metun-6H-
[1,4]okcasnHo[3,2-g]xiHasoniH-7(8H)-oH (cnonyka 15)



Y nepemiwyBaHun po3yunH 4-xnop-2-etun-6-metun-6H-[1,4JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,06 T,
0,216 mmonb) B 1,4-giokcaHi (5,0 mn) gogasanu rigpoxnopua (R)-2-(3-(1-amiHoeTun)-2-dpropdeHin)-2,2-
andTopeTaH-1-ony Ta ocHoBy XyHira (0,19 mn, 1,08 Mmonb) y cbriakoHi Anst MiKpOXBUIIbOBOIO HarpiBaHHA Ta
peakuinHy Macy Harpieanu npu 120 °C npotarom 18 rog. [licna 3aBeplleHHs peakuiiHy CcyMmill
KOHLUEHTpYBanu in vacuo 3 OAepXaHHAM HEOYMLLEHOro 3anuvuKy. HeouuwleHun 3anuwok ouuwanu 3a
OOMOMOrOK BUKOPUCTaHHSA entoeHTy 60-70 % eTunaueTaTty B H-FeKCaHi 3 o4epXaHHSAM yKa3aHoi B 3arofioBKy
CMosyKu (R)-4-((1-(3-(1,1-gndpTOp-2-rigpokcmneTun)-2-cpTopdeHin)eTnn)amiHo)-2-eTnn-6-metun-6 H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,048 r, Buxia 48,0 %).

MS (ES+) maca/3apsg = 461,0 (M+1).

H AMP (400 MI'u, DMSO-des) & 8,38 (d, J=7,1 'y, 1H), 8,00 (s, 1H), 7,64-7,56 (m, 1H), 7,46-7,35 (m,
1H), 7,27-7,20 (m, 1H), 7,10 (s, 1H), 5,83-5,76 (m, 1H), 5,72 (t, J=6,5 'y, 1H), 4,79 (s, 2H), 3,98-3,92 (m,
2H), 3,46 (s, 3H), 2,59-2,52 (m, 2H), 1,63 (d, J=7,1 'y, 3H), 1,11-1,06 (m, 3H).

Mpuknag 29. OpepxaHHsA (R)-2-umknonponin-4-((1-(3-(1,1-andtop-2-rigpokcneTsn)-2-
dTopdeHin)eTnn)amiHo)-6-metun-6H-[1,4JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 16)
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Cragisa 1. 2-Uuknonponin-6-meTtun-3,6-gurinpo-4H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4,7(8H)-AioH
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YkazaHy B 3arofloBKy CrOJflyKy ofepXyBanu 3 MPOMiKHOI cnonyku ctagii 3 npuknagy 14 Ta
UMKonponaHkapOoHITPUNY LWNSAXOM BUKOPUCTaHHSA NoAgibHOro NpoToKoMy, ykasaHoro B cTagii 4 npuknagy 14
(1,02 r, Buxig 59,2 %).

MS (ES+) maca/zapsag = 272,2 (M+1).

1H AMP (400 MI'y, DMSO-ds) 8 12,39 (s, 1H), 7,60 (s, 1H), 6,99 (s, 1H), 4,78 (s, 2H), 3,33 (s, 3H), 1,97-

1,87 (m, 1H), 1,10-0,96 (m, 4H).
Cragis 2. 4-Xnop-2-umknonponin-6-metun-6H-[1,4]Jokca3nHo[3,2-g]xiHa3oniH-7(8H)-oH




YKaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI Cnomyku cTagii 1 WnsxoM BUKOPUCTaHHSA
noaibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,62 r, suxig 58,0 %).

MS (ES+) maca/sapsg = 290,1 (M+1).

1H AMP (400 MTI'u, DMSO-ds) 8 7,55 (s, 1H), 7,39 (s, 1H), 4,92 (s, 2H), 3,43 (s, 3H), 2,31-2,21 (m, 1H),
1,17-1,03 (m, 4H).

Cragis 3. (R)-2-Uwnknonponin-4-((1-(3-(1,1-gudtop-2-rigpokcnetnn)-2-pTopdeHin)etun)amiHo)-6-
mMeTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 16)

YkaszaHy B 3arofioBKy CMOMyKy ofepXyBanu 3a OOMOMOrow peakuii NpOMDKHOT cnonyku cragii 2 Ta
NpMaaTHOrO amiHy 3 BMKOPMCTaHHAM MnodibHOro nMpoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,021 r,
Buxig 13,0 %).

MS (ES+) maca/3apsag =473,1 (M+1).

H AMP (400 Ml'u, DMSO-ds) & 8,35 (d, J=6,5 'y, 1H), 7,97 (s, 1H), 7,57-7,50 (m, 1H), 7,43-7,37 (m,
1H), 7,25-7,20 (m, 1H), 7,06 (s, 1H), 5,76-5,71 (m, 1H), 5,63-5,60 (m, 1H), 4,78 (s, 2H), 3,95-3,90 (m, 2H),
3,45 (s, 3H), 1,86-1,82 (m, 1H), 1,60 (d, J=7,1 l'u, 3H), 1,04-0,94 (m, 1H), 0,86-0,82 (m, 1H), 0,73-0,62 (m,
1H), 0,51-0,40 (m, 1H).

Mpuknag 30. OgepxaHusa (R&S)-(4-(((R)-1-(3-amiHo-5-(TpudTOopMeTUn)deHin)eTnn)amido)-2-metun-8,9-
avrigpo-7H-nipaHo[2,3-g]xiHa3oniH-7-in)(niponiguH-1-in)metaHoHy (cnonyka 17a ta 17b)
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Cnonyka 17ai 17b
Cragisa 1. 1-(5-bpom-2-rigpokcu-4-meTundeHin)etaH-1-oH

OH

Br

O

Y nepemiwyBaHuii po3unH 1-(2-rigpokcn-4-metundeHin)etan-1-ony (30,0 r, 200,0 mmonb) y xnopodopmi

(300,0 mn) npwn -12 °C gopasanv 6pom (10,50 mn, 204,0 mmone) y xnopodopmi (80,0 mn) npotsirom 10 xB. B
aTtMmocdepi asoTy. PeakuivHy cymiw nepemiwysanu npu -12 °C npotarom 1 rof., NOTiM BUNuBanu y soay
(300,0 mn) i po3basnsanu 3a gonomoroto 300,0 mn DCM. OpraHiyHui wap npomuanu sogoto (200,0 mn),
10 % TiocynbdaTom Hatpito (2 x 200,0 mn) i consoBum po3dunHom (100,0 Mn), opraHiyHWi LWap BUCYLLIYBanu
Hag ©6e3BogHMM Na:SOs4, MOTIM KOHLEHTPYBamnuM in vacuo 3 OOEpPXXaHHAM HeouuweHoi crnonyku. Lo
HEeOouMLLIEHY CMOMyKy ouuliany 3a gonomMorok dnews-xpomartorpadii 3 BUKOpUCTaHHSAM entoeHTy 0-10 %
eTunaueTaTy B NETPONIEMHOMY eTepi 3 OAepXXaHHAM yka3aHOoi B 3arofioBky cnonyku 1-(5-6pom-2-rigpokcu-4-

mMeTundeHin)etaH-1-ony (39,0 r, Buxig 85,0 %) y Burnsai 6pygHo-6inoi TBepaoi peyoBuHM.

GCMS maca/3apsg = 230,10 (M+1).

1H SIMP (400 MI"y, DMSO-ds) 5 11,80 (s, 1H), 7,99 (s, 1H), 6,99 (d, J=0,9 'y, 1H), 2,62 (s, 3H), 2,33 (d,
J=0,7 'y, 3H).

Cragis 2. ETnn-6-6pom-7-meTtun-4-okco-4H-xpomeH-2-kapbokcunar
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Y nepewmiwyBaHui po3unH 1-(5-6pom-2-rigpokcu-4-metundeHin)etan-1-ony (1,1 r, 4,80 mmonb) i
pietunokcanaty (1,97 mn, 14,41 mmons) y DMF (5,0 mn) gogaBanu YactnHamm TpeT-6yTokeung kanito (39,2 .,
349,0 mmonb) npu 0-5 °C i peakuinHy cymiw nepemiwysanu npotsirom 3 rog. npu 0-5 °C B atmocdepi a3oTy.
MoTim gogaBanu koHU. po3ynH HCI (0,5 mn) y 10 mn Bogu npu 0 °C Ta cyMill ekcTparyBanu eTunaueTatomMm
(3 x 20,0 mn). O6'egHaHi opraHiyHi wapu Bucywysanu Hag 6e3sogHyM Na2SOs Ta KOHUEHTpyBanu 3a
3HMKEHOMO TUCKY 3 OOEPXKaHHAM 3anuLiKy. 3anuilok po3umHanu B etaHoni (5,0 mn) i nocnigoBHoO gogasanu
koHy. HCI (1,60 mn, 19,21 mmonb). PeakuinHy cymiw nepewmiwysanu npu 80 °C B aTtmocdepi asoTy
npotarom 16 rog. llicna 3aBeplleHHA peakuii peakuiiHy CyMill KOHLEHTpyBanu 3a 3HWXKEHOro TUCKY 3
OfepXaHHAM HeouumLleHOi cnonykn. HeounwieHy cnonyky ovuiany 3a 4ONoMorol dnelu-xpomarorpadii 3
BMKOpPUCTaHHAM entoeHTy 0-15 % eTunauetaTty B H-rekcaHi 3 ogepXaHHSAM yKasaHol B 3arofioBKY CrOMyKu
eTun-6-6pom-7-meTnn-4-okco-4H-xpomeH-2-kapbokcunaty (0,8 r, Buxig 53,5 %) y Burnsagi 6pyagHo-6inoi
TBEPAOT PEYOBUHM.

MS (ES+) maca/3apsag = 311,21 (M+1).

1H AMP (400 MI'y, xnopodopm-d) & 8,36 (s, 1H), 7,54 (d, J=1,0 'y, 1H), 7,12 (s, 1H), 4,48 (q, J=7,1 Ty,
2H), 2,56 (d, J=0,8 'y, 3H), 1,45 (t, J=7,1 'y, 3H).

Cragis 3. ETun-6-6pom-7-(6pommeTnn)-4-okco-4H-xpomeH-2-kapbokcunat
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Y nepemiwlyBaHMn poO34YnH €eTun-6-6pom-7-meTun-4-okco-4H-xpomen-2-kapbokcunaty (13,0 r, 41,8
MMonb) y TeTpaxnopmeTati (130,0 mn) nogasanu NBS (7,81 1, 43,9 mmonb) Ta AIBN (0,69 r, 4,18 mmonb) B
aTMocdepi asoTy. PeakuinHy cymiw Harpianu npu 85 °C npotsarom 16 rog. lNMicns 3aBeplueHHsA peakuii
peakuiHy Macy OXOMOMKyBanwm OO KIMHATHOI TemnepaTypu Ta KOHLUEHTPYBanu 3a 3HWKEHOro TUCKY 3
O[EPXaHHAM HeO4ULLEeHOro 3anuiiky. HeouuwieHMn 3anuwok ouuwann 3a [JOoroMorow  dnetu-
xpomaTorpadii 3 BukopuctaHHam enteHTy 0-5 % eTunauetaTy B H-TekCaHi 3 OdepXaHHsM YyKas3aHoi B
3arofioBKy Crnonyku etun-6-6pom-7-(6pommeTtn)-4-okco-4H-xpomeH-2-kapbokeunaty (12,0 r, Buxig 73,6 %)
y Burnsai 6inoi TBepaoi pevoBuHN.

1H AMP (400 MI'u, DMSO-ds) & 8,19 (s, 1H), 8,17 (s, 1H), 7,00 (s, 1H), 4,85 (s, 2H), 4,41 (q, J=7,1 'L,
2H), 1,36 (t, J=7,1 ', 3H).

Cragis 4. ETnn-6-6pom-7-dopmin-4-okco-4H-xpomeH-2-kapbokecunat
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Y cymiw etun-6-6pom-7-(6pommeTnn)-4-okco-4H-xpomeH-2-kapbokcunaty (10,0 r, 25,6 mmonb) Ta
mornekynsapHux cut Baroto 30,0 r B aueTtoHiTpuni (100,0 mn) 3a kKiMHaTHOT TemnepaTypu goaasanu 4-meTun-
4-okengomopdonin-4-in (10,51 r, 90 mmonb). OfepxaHy cymiwl nepemiwysanu B aTmocdepi asoTy
npotsarom 1 rof. 3a KiMHaTHOI TemnepaTtypu. licns 3aBepLUEHHS peakuil peakuinHy cymiw po3baBnsanu 3a
gonomoroto 150,0 mn eTunaueTtaTty Ta ginbTpyBanu yepes wap uenity. dinetpat npomusanu sogoto (50,0
mn), 1 H. HCI (15,0 mn) i conboBuM po3umHom (25,0 mn). OpraHiyHui wap Bucywysanu Hag 6e3BogHuMM
CynbaTom HaTpilo Ta KOHUEHTPYBanu 3a 3HWKEHOrO TUCKY 3 OAEepXaHHAM yKa3aHoi B 3arofioBKY CMOMyKU
eTun-6-o0pom-7-copmin-4-okco-4H-xpomen-2-kapbokcunaty (8,1 r, Buxig 97,0 %) y surnsgi opygHo-6inoi
TBEPAOT PEYOBUHM.

1H AMP (400 MI'u, DMSO-ds) 6 10,26 (s, 1H), 8,29 (s, 1H), 8,11 (s, 1H), 7,06 (s, 1H), 4,42 (q, J=7,1 Ty,
2H), 1,36 (t, J=7,1 Iu, 3H).

Cragis 5. 6-bpom-7-¢dopmin-4-okco-4H-xpomeH-2-kapboHoBa KucnoTta
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Y cymiw etun-6-6pom-7-opmin-4-okco-4H-xpomeH-2-kapbokecunaty (8,0 r, 24,61 Mmonb) B OUTOBIN
kncnoTi (70,0 mn) popasanu koHy. HCI (7,48 mn, 246,0 mmonb). OgepxxaHy CyMill nepeMillyBany npoTSarom
1 roa. npu 85 °C. Cymiw posbasnanu 3a gonomoroto 100,0 mn Boau. PeakuiiHy cymill ekcTparyBanu B
etunauetarTi (80,0 mn x 3), opraHivyHMiA Wwap npomuanu Bogoto (35,0 mn) i consoBnm posunHom (50,0 mn).
OpraHiyHni wap BucylwyBanu Hag 6e3BoOHNM CynbaToM HaTpilo Ta KOHLEHTPYBanu 3a 3HWKEHOIO TUCKY 3
OAepXXaHHSAM yKa3aHOi B 3arofloBKy CMosyku 6-0pom-7-copMin-4-okco-4H-xpomeH-2-KapOoHOBOI KUCIOTK
(7,21, 98,49 %) y Burnagi 6pynHo-6inoi TBepAoi pe4oBUHN.

1H AMP (400 MI'y, DMSO-ds) & 10,27 (s, 1H), 8,29 (s, 1H), 8,09 (s, 1H), 7,00 (s, 1H).

Crapis 6. 6-bpom-4-okco-2-(niponignH-1-kapboHin)-4H-xpomeH-7-kapbanbaeria
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Y nepemiwyBaHuin po3dnH 6-6pom-7-copmin-4-okco-4H-xpomeH-2-kapboHoBoi kucnotu (7,1 r, 23,90
mmonb) y DMF (60,0 mn) B atMocdepi a3oTy 3a KiMHaTHOI TemnepaTypu gogasanu rekcadropdocdar
6pom(TpuniponignH-1-in)docdary (13,37 r, 28,7 mmonb), niponianH (2,04 r, 28,7 MMOnb) i3 HaCTyMHUM
aodaBaHHAM ocHoBu XyHira (8,35 mn, 47,8 mmonb). PeakuiHy cymiw nepemiwyBanu 3a KiMHaTHOI
TemnepaTypu NpoTArom 4 roA., noTiMm Bunusanu y sogy (100,0 mn) Ta posbasnsnu 3a gonomoroto 100,0 mn
avxnopmetaHy. OpraHiyHun wap npomuBanu Bogot (50,0 mn) Tta conboBum posunHom (50,0 mn),
OpraHiyHMi wap BucywyBanu Hag ©6e3BogHuM NaxSOs4 Ta KOHUEHTpPYBanuM 3a 3HWKEHOro TUCKY 3
oflepXXaHHAM HeouumLleHOl cnonykn. HeounieHnn 3anuilok ouuwiany 3a 4onomMorow dnew-xpomatorpadii
3 BMKOpUCTaHHAM entoeHTy 0-50 % eTunaueTtaTy B H-rekcaHi 3 ofepXXaHHAM yKa3aHOi B 3arofioBKY CMOyKU
6-6pom-4-okco-2-(niponignH-1-kapboHin)-4H-xpomeH-7-kapbanegeriny (4,8 r, Buxig 57,4 %) y Burnagi
6pyaHo-6inoi TBEpaoi peyoBUHM.

MS (ES+) maca/zapsag = 350,22 (M+1).

H AMP (400 My, DMSO-ds) & 10,28 (s, 1H), 8,30 (s, 1H), 8,16 (s, 1H), 6,79 (s, 1H), 3,80-3,75 (m, 2H),
3,52-3,48 (m, 2H), 1,91-1,88 (m, 4H).

Cragis 7. 6-bpom-4-okco-2-(niponignH-1-kap6oHin)-4H-xpomeH-7-kapboHoBa KucnoTa
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Y nepemiwyBaHy cycneHsitlo 6-6pom-4-okco-2-(niponignH-1-kapboHin)-4H-xpomeH-7-kapbanbgerigy (4,7
r, 13,42 mmonb) i cynbdamiHoBoi kucnotu (1,69 r, 17,45 mmons) B aueToHi (40,0 mn) gogasanun po3ynH
xnoputy Hatpito (1,7 r, 18,79 mmonb) y Bogi (10,0 mn). PeakuiiHy cymiw nepemiwyBanu 3a KiMHaTHOI
Temnepatypu npotaroMm 5 rog. licns 3aBeplleHHA peakuil peakuiiHy CyMmill AUCTUMOBann 3a 3HWXKEHOro
TUCKY 3 OAEPKaHHSAM HEOYMLLEHOro 3anuiKy Ta Woro ekctparyBanu etunauetatom (50,0 mn x 3).
O6'egHaHui opraHiyHumn wap npomusanu sogoto (50,0 mn), conboBum posynHom (20,0 mn) i BuCywyBanu
Hag 6e3BogHMM NaxSOs Ta KOHUEHTpyBanuM 3a 3HWKEHOro TUCKY 3 OdepXaHHsIM yKasaHol B 3arofoBKy



crnonyku 6-6pom-4-okco-2-(niponignH-1-kapboHin)-4H-xpomeH-7-kapboHoBoi kucnotu (4,7 1, Buxig 95,72 %)
y BUrmaai 6pyaHo-6inoi TBepaoi peyoBuHM.

MS (ES+) maca/3apsag = 366,16 (M+).

1H AMP (400 MI'y, DMSO-de) 5 8,21 (s, 1H), 8,09 (s, 1H), 6,75 (s, 1H), 3,77-3,73 (m, 2H), 3,51-3,48 (m,
2H), 2,18-1,85 (m, 4H).

Cragia 8. 2-MeTun-7-(niponignH-1-kap6oHin)-3H-nipaHo[2,3-g]xiHa3oniH-4,9-aioH

Y nepewmilwyBaHy cycneHsito 6-6pom-4-okco-2-(niponiamH-1-kapboHin)-4H-xpomeH-7-kapboHOBOI KMCIOTH
(4,6 1, 12,56 mmonb) Ta rigpoxnopuay audetamiguHy (1,78 r, 18,84 mmone) y DMF (50,0 mn) gogasanu
kapboHaT uesito (8,19 r, 25,1 mmonb). Cymiw peTenbHO Oe30KCUMreHyBanu LUNSXOM NpodyBaHHS asoTy
npotsarom 15 xB. i noTim gogasanu nogmg migi(l) (0,48 r, 2,51 mmonb), ogepxxaHy CyMmill nepemillysanu npu
70 °C npotsarom 16 rog. [apsdy peakuinHy macy dineTpyBanm yepes wap ueniTy Ta npommsBanu 3a
gonomoroto DMF (20,0 mn x 2) i inbTpaT KOHUEHTpyBanu 3 OAepXaHHAM HEOYMLLEHOro 3aruLuky.
HeounwweHnin 3anuwok ouymwann 3a gonomoroto dnew-xpomartorpadii 3 BUKOpUCTaHHAM entoeHTy 0-6 %
meTtaHony B DCM 3 opepaHHAM ykas3aHOi B 3arofioBKy Cromnyku 2-metun-7-(niponignH-1-kap6oHin)-3H-
nipaHo[2,3-g]xiHa3oniH-4,9-gioHy (1,7 1, Buxig 41,6 %) y Burnsagi 6pygHo-6inoi TBepaoi peyoBUHN.

MS (ES+) maca/3apsag = 326,13 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 12,46 (s, 1H), 8,31 (s, 1H), 8,10 (s, 1H), 6,71 (s, 1H), 3,86-3,73 (m, 2H),
3,59-3,41 (m, 2H), 2,39 (s, 3H), 1,93-1,87 (m, 4H).

Crapis 9. (R&S)-(4-Tppoken-2-metun-8,9-gurigpo-7H-nipaHo[2,3-g]xiHa3oniH-7-in)(niponignH-1-
in)meTaHoH

Y nepemiwyBaHUn po3duH 4-rigpokcu-2-meTun-7-(niponignH-1-kap6oHin)-9H-nipaHo([2,3-g]xiHa3oniH-9-
oHy (1,0 r, 3,07 mmonb) y metaHoni (5,0 mn) gogasanu Pd/C (3,27 r, 30,7 mmonb) Ta noro niggasanmu
BIOHOBNEHHIO B aTMocdepi BogH B 3MiwyBadi Mappa npotsarom 3 gHiB. PeakuiiHy cymiw dinbTpyBanu
yepes LWap uUeniTy Ta PO3YMHHWK BUMaploBanu 3 ofepXaHHAM HeouulleHol cnonyku. Lo HeouuweHy
CMonyKy ouuLanu 3a gornomoroto dnell-xpomatorpadil 3 BUKopuctaHHam enteHTy 0-5 % metanony 8 DCM
3 ofepXXaHHAM yKasaHol B 3arorioBky cnonyku (4-rigpokcun-2-meTtun-8,9-aurigpo-7H-nipaHo[2,3-g]xiHa3oniH-
7-in)(niponignH-1-in)metaHoHry (0,4 r, Buxig 41,5 %) y Burnagi 6pyaHo-6inoi TBepAoi peHoBUHN.

MS (ES+) maca/zapsag = 314,40 (M+1).

1H AMP (400 My, DMSO-ds) © 12,00 (s, 1H), 7,33 (d, J=2,9 I'u, 2H), 5,03-4,98 (m, 1H), 3,70-3,60 (m,
1H), 3,58-3,49 (m, 1H), 3,38-3,30 (m, 2H), 3,00-2,86 (m, 2H), 2,30 (s, 3H), 2,14-1,97 (m, 2H), 1,93-1,86 (m,
2H), 1,83-1,76 (m, 2H).

Crapis 10. (R&S)-(4-Xnop-2-meTnn-8,9-aurigpo-7H-nipaHo[2,3-g]xiHa3oniH-7-in)(niponignH-1-
in)meTaHoH

YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONykM cTagdil 9 WNaXoM BUKOPUCTaHHS
noaiGHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,13 r, Buxig 79,0 %).



MS (ES+) maca/3apsag = 332,34 (M+1).

H AMP (400 MI'u, DMSO-ds) & 7,76 (s, 1H), 7,46-7,36 (m, 1H), 5,18 (dd, J=6,7, 3,9 'u, 1H), 3,70-3,62
(m, 1H), 3,53 (dt, J=10,3, 6,1 'y, 1H), 3,40-3,29 (m, 2H), 3,06 (dt, J=12,5, 6,8 I'u, 1H), 3,01-2,89 (m, 1H),
2,69 (s, 3H), 2,19-2,05 (m, 2H), 1,96-1,88 (m, 2H), 1,84-1,76 (m, 2H).

Crapis 11. OpepxaHHa (R&S)-(4-(((R)-1-(3-amiHo-5-(TpudTOopMeTUn)deHin)etun)amiHo)-2-metun-8,9-
avrigpo-7H-nipaHo[2,3-g]xiHa3oniH-7-in)(niponignH-1-in)MeTaHoHy

CF NH

YkasaHy B 3arosfioBKy CMONyKy OAEpXyBanv 3a AOMOMOro peakuii npomikHoi cnonyku ctagii 10 Ta
NpuaaTHOro XipanbHOro amMmiHy 3 BUKOPWUCTAHHAM aHanoriYHOro npoToKONy, yKasaHoro B cTagii 2 npuknagy
28 (0,15 r, Buxig 13,0 %).

HiacTepeomep, WO yTBOPKOETLCA B AHOMY NPOAYKTI, BiAOKPEMIOBaNM 3a AOMNOMOrow npenapaTuBHOT
HPLC 3 o6epHeHoto ¢hasoto.

Mik 1: ((R/S)-4-(((R)-1-(3-amiHo-5-(TpudTopmeTnn)deHin)eTnn)amiHo)-2-meTnn-8,9-gurigpo-7H-
nipaHo([2,3-g]xiHa3oniH-7-in)(niponignH-1-in)MeTaHoH

(cnonyka 17a)

CF NH

3

MS (ES+) maca/3apsag = 500,02 (M+1).

HPLC RT: 1,39 xB.

1H AMP (400 MI'u, DMSO-ds) d 8,03 (d, J=8,0 I'u, 1H), 7,80 (s, 1H), 7,33 (s, 1H), 6,89 (s, 1H), 6,84 (s,
1H), 6,69 (s, 1H), 5,61-5,45 (m, 3H), 5,07-4,97 (m, 1H), 3,74-3,63 (m, 1H), 3,62-3,52 (m, 1H), 3,40-3,35 (m,
2H), 3,03-2,89 (m, 2H), 2,35 (s, 3H), 2,15-1,99 (m, 2H), 1,97-1,88 (m, 2H), 1,87-1,75 (m, 2H), 1,52 (d, J=7,0
Mu, 3H).

MMik 2: (S/R)-(4-(((R)-1-(3-amiHO-5-(TpudTOpMeETUN )P EHIN)ETUN)aMiHO)-2-MeTUN-8,9-aurigpo-7H-
nipaHo[2,3-glxiHa3oniH-7-in)(niponignH-1-in)meTtaHoH (cnonyka 17b)



MS (ES+) maca/zapsag = 500,30 (M+1).

HPLC RT: 1,58 xB.

1H AMP (400 MI'y, DMSO-de) 6 8,04 (d, J=8,1 I'u, 1H), 7,81 (s, 1H), 7,34 (s, 1H), 6,88 (s, 1H), 6,83 (s,
1H), 6,68 (bs, 1H), 5,60-5,45 (m, 3H), 5,05-4,98 (m, 1H), 3,74-3,65 (m, 1H), 3,62-3,51 (m, 1H), 3,39-3,35 (m,
2H) 3,04-2,89 (m, 2H), 2,34 (s, 3H), 2,15-2,09 (m, 1H), 2,07-2,00 (m, 1H), 1,96-1,90 (m, 2H), 1,85-1,78 (m,
2H), 1,52 (d, J=7,1 'y, 3H).

Mpuknag 31. OpepxanHsa (R)-4-((1-(3-(1,1-gndTop-2-rigpokeneTun)-2-gpTopdeHin)eTnn)amiyo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 18)
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Cragisa 1. MeTun-2,2-aumeTnn-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okca3nH-6-kapbokecunat
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YkazaHy B  3aronoBKy CrOMyKy ofepxyeBanu 3  MeTun-2,2-gumeTun-3-okco-3,4-gurigpo-2H-
6eH30[b][1,4]okca3unH-6-kapbokcunaty (ogepxaHun 3a [ONoOMOrow crnocoby, onucaHoro B EP2243779)
LLMISAXOM BMKOPUCTaHHSA nodibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 14 (8,24 r, suxig 99,0 %).

MS (ES+) maca/3apsag = 281,27 (M+1).

Cragisa 2. Metun-2,2,4-TpuMeTun-7-Hitpo-3-okco-3,4-gurigpo-2H-6eH3o[b][1,4]okca3unH-6-kapbokcunar
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YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MpPOMDKHOT CMONykM cTtagdil 1 WnaxoM BUKOPUCTaHHS
noaibHoro NpoToKony, ykasaHoro B ctagii 2 npuknagy 14 (4,13 r, Buxig 98 %).

GCMS maca/zapsag = 294,07 (M+).

1H AMP (400 MTI'u, DMSO-ds) 8 7,72 (s, 1H), 7,52 (s, 1H), 3,85 (s, 3H), 3,36 (s, 3H), 1,48 (s, 6H).

Cragisa 3. Metun-7-amiHo-2,2,4-t1pumeTunn-3-okco-3,4-anrigpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunat
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YKaszaHy B 3arofioBKy CMOMyKy OAEpXXyBanu 3 MPOMDKHOI CMOMykuM CTagil 2 LWMsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (3,57 r, suxig 99,0 %).
H AMP (400 MI'u, DMSO-ds) & 7,33 (s, 1H), 6,62 (s, 2H), 6,38 (s, 1H), 3,79 (s, 3H), 3,23 (s, 3H), 1,40

(s, 6H).
Cragis 4. 2,6,8,8-TeTpameTun-3,6-gurigpo-4H-[1,4]okca3nHo[3,2-g]xiHa3oniH-4,7(8H)-aioH
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YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI Cronyku ctagil 3 LWsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 14 (3,1 r, Buxig 86 %).
MS (ES+) maca/zapsag = 274,27 (M+1).
H AMP (400 MI'u, DMSO-ds) & 12,17 (s, 1H), 7,64 (s, 1H), 7,09 (s, 1H), 3,38 (s, 3H), 2,33 (s, 3H), 1,46

(s, 6H).
Cragisa 5. 4-Xnop-2,6,8,8-tetpametnn-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oH
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YKaszaHy B 3arofioBKY CMOSlyKy OAEpXXyBanu 3 MPOMDKHOI CMOMykuM ctagii 4 LsxoM BUKOPUCTAHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,35 r, Buxig 65,6 %).

MS (ES+) maca/3apsg = 292,2 (M+1).
1H AMP (400 MI'y, DMSO-ds) & 7,63 (s, 1H), 7,47 (s, 1H), 3,47 (s, 3H), 2,70 (s, 3H), 1,52 (s, 6H).

Cragisa 6. (R)-4-((1-(3-(1,1-OundbTop-2-rigpokcnetnn)-2-cptopeHin)etun)amiHo)-2,6,8,8-teTpametmn-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oH (crnonyka 18)



YKasaHy B 3arofnioBky CMonyKy odepXyBanu 3 MPOMIXHOI CNOMNyku cTagii 5 Ta BignoBigHOro XipanbHOro
aMiHy LNSXOM BWKOPWUCTaHHSA MnoAibHoro mpoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,05 r, Buxig

21,96 %).
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MS (ES+) maca/3apsag = 475,17 (M+1).

1H SAMP (400 MI'y, DMSO-ds) & 8,35 (d, J=7,3 Ty, 1H), 8,00 (s, 1H), 7,74-7,60 (m, 1H), 7,52-7,37 (m,
1H), 7,32-7,20 (m, 1H), 7,07 (s, 1H), 5,92-5,77 (m, 1H), 5,77-5,64 (m, 1H), 4,12-3,81 (m, 2H), 3,47 (s, 3H),

2,32 (s, 3H), 1,62 (d, J=7,1 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H).

HactynHi npuknagn 32-34, po3kpuTi B Tabnuui 2, ogep)KyBanu 3 BUKOPUCTaHHAM NoaidHoi npouenypwu,
onucaHoi B npuknagi 31, i3 BUKOPUCTAHHAM NPUAATHOrO XiparbHOro amiHy Ta KOMEpPUMHOro XiparbHOro

aminy gns cnonyku 19.

Tabnuugsa 2

Mpuknag

XiMmiYHa CTpyKTypa

JaHi LCMS T1a *H AMP

32

(R)-2,6,8,8-Tetpametun-4-((1-(3-
(TpucbTOpMETUN)DEHIN)eTNN)amiHo)-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 19)

MS (ES+) maca/3apsag = 445,10 (M+1).

H AMP (400 MIy, DMSO-ds) & 8,35 (d,
J=7,6 Ty, 1H), 7,95 (s, 1H), 7,82 (s, 1H),
7,79-7,74 (m, 1H), 7,63-7,55 (m, 2H), 7,08
(s, 1H), 5,74-5,65 (m, 1H), 3,45 (s, 3H),
2,35 (s, 3H), 1,64 (d, J=7,1 'y, 3H), 1,47 (s,
3H), 1,45 (s, 3H).

33

MS (ES+) maca/3apsag = 463,17 (M+1).

‘H AMP (400 MIy, DMSO-ds) & 8,41 (d,
J=6,9 I'u, 1H), 7,99 (s, 1H), 7,85-7,78 (m,
1H), 7,69-7,61 (m, 1H), 7,40-7,33 (m, 1H),
7,07 (s, 1H), 5,82-5,77 (m, 1H), 3,47 (s,
3H), 2,30 (s, 3H), 1,65 (d, J=7,1 T'u, 3H),
1,47 (s, 3H), 1,45 (s, 3H).




(R/S)-4-((1-(2-®TOPpP-3-
(TpudbTOpMETUN)DEHIN)eTun)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa30siH-
7(8H)-oH (cnonyka 20)

CF, NH,

MS (ES+) maca/3apsg =460,10 (M+1).
'H AMP (400 MI'y, DMSO-ds) & 8,31-8,23
N o (m, 1H), 7,96 (s, 1H), 7,08 (s, 1H), 6,98-
6,85 (m, 2H), 6,73-6,69 (m, 1H), 5,70-5,46
(m, 3H), 3,44 (s, 3H), 2,38 (s, 3H), 1,57 (d,
o J=7,0 'y, 3H), 1,47 (s, 3H), 1,45 (s, 3H).

34

(R)-4-((1-(3-AmiHO-5-
(TpudpbTopmeTU)peHin)etumn)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasanHo[3,2-g]xiHa30miH-
7(8H)-oH (cnonyka 21)

Mpuknag 35. 4-(((R&S)-1-(2-PTOp-3-((R&S)-1,1,1-TpUdTOP-2,3-AUrIAPOKCUNPONAH-2-
in)deHin)etun)amiHo)-2,6,8,8-teTpametun-6H-[1,4]okca3nHo[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 22)
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YKkaszaHy B 3arofioBKy Cronyky y BUrNAAi AiacTepeoMepHOi CyMilli ogep)KyBanu 3 NPOMDKHOT CNosyku
cTagii 5 npuknagy 31 WnsaxoM BUKOPUCTaHHS NoAdibHOro NpoToKOIy, yka3aHoro B cTagii 2 npuknagy 28.

MS (ES+) maca/3apsag = 523,32 (M+1).

H AMP (400 MI'u, DMSO-de¢) & 8,31 (d, J=7,6 'y, 1H), 8,01 (s, 1H), 7,67-7,58 (m, 1H), 7,61-7,48 (m,
1H), 7,20 (t, J=7,7 l'u, 1H), 7,07 (s, 1H), 6,61 (s, 1H), 5,91-5,82 (m, 1H), 5,23 (s, 1H), 4,24-4,03 (m, 2H),
3,47 (s, 3H), 2,34 (s, 3H), 1,58 (d, J=7,0 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H).

XipanbHO 4uCTi JiacTepeomMepun ofepXyBannm OKPeMO 3 BUKOPUCTAHHAM XipanbHO YWUCTOro amiHy
HaCTYMHUM YMHOM.

Mk 1:  4-(((R/S)-1-(2-dTop-3-((S/R)-1,1,1-TpudpTop-2,3-AnriapoKkcunponaH-2-in)deHin)etun)amiHo)-
2,6,8,8-teTpameTnn-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 22a)
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YKasaHy B 3arofioBKy CrosiyKy ofepXXyBarnu 3 NpOMDKHOI Cnonyku ctagii 5 npuknagy 31 Ta npomMikHOT
cnonyku ctagii 5a npuknagy 13 WNAXOM BWKOPWUCTaHHA MNOAIGHOro MpoTOKONy, ykasaHoro B crTagil 2
npuknagy 28.

MS (ES+) maca/3apsag = 523,32 (M+1).

1H AMP (400 Ml'y, DMSO-ds) 6 8,34 (d, J=7,3 T'y, 1H), 8,00 (s, 1H),7,64-7,60 (m, 1H), 7,57-7,47 (m,
1H), 7,18 (t, J=7,8 'y, 1H), 7,06 (s, 1H), 6,60 (s, 1H), 5,85-5,78 (m, 1H), 5,19 (t, J=5,8 'y, 1H), 4,07-4,01 (m,
2H), 3,47 (s, 3H), 2,29 (s, 3H), 1,59 (d, J=7,0 I'u, 3H), 1,47 (s, 3H), 1,46 (s, 3H).

Mk 2:  4-(((R/S)-1-(2-dTop-3-((R/S)-1,1,1-TpudpTop-2,3-AnrigpoKkcunponan-2-in)deHin)etun)amiHo)-
2,6,8,8-teTpameTun-6H-[1,4]okcasnHo[3,2-glxiHa3oniH-7(8H)-oH (cnonyka 22b)
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YKka3aHy B 3arofioBky Croriyky ofepxyBanu 3 NpOMiKHOI cnonyku ctagii 5 npuknagy 31 ta cragii Sb
npvknagy 13 WnsxoM BUKOPUCTaHHA NogibHOro NpoToKoMy, yka3aHoro B cTagil 2 npuknagy 28.

MS (ES+) maca/3apsag = 523,19 (M+1).

H AMP (400 MI'y, DMSO-ds) 6 8,31 (d, J=7,6 I'u, 1H), 8,01 (s, 1H), 7,65-7,61 (m, 1H), 7,53 (t, J=6,9 I'u,
1H), 7,20 (t, J=7,8 'y, 1H), 7,07 (s, 1H), 6,62 (s, 1H), 5,89-5,82 (m, 1H), 5,24 (t, J=5,6 'y, 1H), 4,12 (d,
J=5,9"'u, 2H), 3,47 (s, 3H), 2,34 (s, 3H), 1,58 (d, J=7,0 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H).

Mpuknag 36. 4-(((R&S)-1-(3-((R&S)-1,1-OndTOp-2,3-gUriJPOoKCK-2-MeTnAnponin)-2-
dTopdheHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH

(cnonyka 23)



YKkasaHy B 3aronoBKy CMONyKy Yy BUMsAAi OiacTepeoMepHOoi CyMmilli ogepxkyBanu 3 NPOMIXKHOI CrOMyKu
cTagii 5 npuknagy 31 WnsaxoM BUKOPUCTaHHS NogdibHOro NpoToKony, yka3aHoro B cTagdii 2 npuknagy 28.

XipanbHO 4MCTi JiacTepeoMepu OAepXyBanu OKPEMO 3 BUKOPUCTAHHAM XipanbHO YMCTOrO amiHy
HacCTYyMHUM YUHOM.

Mk 1.  4-(((R/S)-1-(3-((S/R)-1,1-andTop-2,3-aMriapoKcu-2-meTmunnponin)-2-ptopdeHin)etun)amiHo)-
2,6,8,8-teTpameTun-6H-[1,4]JokcasnHo[3,2-glxiHa3oniH-7(8H)-oH (cnonyka 23a)
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YKkasaHy B 3arorfioBKy Crofyky ofepXyBanu 3 npomikHOI crnonyku ctagii 5 npuknagy 31 ta cragii 6a
npuknaay 9 WnsxoM BUKOPUCTaHHSA nNogibHOro MpoTokony, ykasaHoro B cTagii 2 npuknagy 28.

MS (ES+) maca/zapsag = 519,32 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,35 (d, J=7,4 I'u, 1H), 8,00 (s, 1H), 7,64-7,57 (m, 1H), 7,36-7,29 (m,
1H), 7,25-7,19 (m, 1H), 7,07 (s, 1H), 5,88-5,80 (m, 1H), 5,24 (s, 1H), 4,70 (t, J=6,1 'y, 1H), 3,52-3,41 (m,
5H), 2,31 (s, 3H), 1,60 (d, J=7,0 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H), 1,20 (s, 3H).

Mik 2:  4-((R/S)-1-(3-((R/S)-1,1-gudbTOp-2,3-ANriopoKkcn-2-meTunnponin)-2-ptopdeHin)etunn)amiHo)-
2,6,8,8-TeTpameTun-6H-[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 23b)
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YkasaHy B 3arofioBKy Crosiyky ogepxxyBanu 3 npoMiKHOI crnonyku ctagii 5 npuknagy 31 Ta crtagii 6b
npuknagy 9 WnisxoM BMKOPUCTaHHS NogidHOro NpoToKOoIy, ykasaHoro B cTagii 2 npuknagy 28.

MS (ES+) maca/3apsag = 519,32 (M+).

1H AMP (400 MI'y, DMSO-ds) & 8,34 (d, J=7,4 'y, 1H), 8,00 (s, 1H), 7,66-7,56 (m, 1H), 7,36-7,29 (m,
1H), 7,29-7,16 (m, 1H), 7,07 (s, 1H), 5,91-5,79 (m, 1H), 5,27 (s, 1H), 4,73-4,64 (m, 1H), 3,47 (s, 3H), 3,45-
3,34 (m, 2H), 2,32 (s, 3H), 1,60 (d, J=7,0 l'u, 3H), 1,47 (s, 3H), 1,46 (s, 3H), 1,23 (s, 3H).

Mpuknag 37. (R)-N-(1-(3-AmiHo-5-(TpudptopmeTtun)eHin)etun)-2,6,8,8-tetpametvn-7,8-gurigpo-6H-
[1,4]okcasnHo[3,2-g]xiHa3oniH-4-amiH (cnonyka 24)
NH
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YKka3aHy B 3arofioBKy CMOMyKY OAepXyBanu 3 npuknagy 34 LWNAXOM BWKOPUCTaHHA nodibHoro
npoTokony, ykasaHoro B npuknagi 23 (0,017 r, suxig 11,69 %).

MS (ES+) maca/3apsag = 446,3 (M+1).

H AMP (400 Ml'y, DMSO-ds) & 7,86 (d, J=8,1 'y, 1H), 7,35 (s, 1H), 6,96-6,79 (m, 2H), 6,76 (s, 1H),
6,69 (s, 1H), 5,74-5,42 (m, 3H), 3,11 (s, 2H), 3,04 (s, 3H), 2,31 (s, 3H), 1,55 (d, J=7,1 I'u, 3H), 1,33 (s, 6H).

Mpuknag 38. OpepxanHa (R)-4'-((1-(3-(1,1-amndTop-2-rigpokcmeTnn)-2-propdeHin)etun)amiHo)-2',6'-
anmetuncnipo[umknonponaH-1,8'-[1,4]okca3nHo[3,2-g]xiHa3onin]-7'(6'H)-oHy (cnonyka 25)

0
~ NO, ) 9 ‘
o H n ° AN N (o]
N o ~ o
. o ~o °
- - —_ ox %
- S
<t/§o Crapin 1 o Cragin 2 Oy ° Crapin 3 v o

I o
o

FOF
He F F Crapisn 4
HO
.
. )
" T | i | i | |
N o ~ N o
N. (o] W
N e NT " ° - ™ - o
N o N o N o HN [¢]

Cragis 1. Metun-3-okco-3,4-aurigpocnipo[6eH3o[b][1,4]okcasnH-2,1'-unknonponaH]-6-kapbokcunaT
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Y nepemiwyBaHuin po3unH metun-4-(1-(eTokcnkap©OoHin)uuknonponokcu)-3-HiTpobeHsoaty (2,8 r, 9,05
MMOJb) (OAepXaHui 3a AONOMOrok crnocoby, onucaHoro y W0O2009/106599) B outoBin kucnoti (15,0 mn)
popasanu 3aniso (1,52 r, 27,2 mmonb) i peakuiiHy cymiw Harpisanu npu 90 °C npotarom 30 xB. [lMicns
3aBepLUEHHA peakUil peakuiiHy cymill (pinbTpyBann Ta KOHUEHTPYBann 3a 3HWXKEHOro TUCKY 3 OfepXXaHHAM
3anuvLKy, 3anMwok postaenanu sogoto (20,0 mn) i migBuyBanyM MOro OCHOBHICTb HACMYEHUM PO3YMHOM
K2COs. BogHun wap ekctparyBanu etunauetatom (50,0 mn x 2), opraHiyHuii wap npommsanu sogoto (50,0
MI), conboBuM po3ymHoM (50,0 mn), BucywyBanu Hag 6e3BogHMM Na2SOs Ta KOHLEHTPYBanu 3a 3HUXKEHOro



TUCKY 3 OJEPXXaHHSM YKa3aHOi B 3arofioBKY CMONyKM MeTur-3-0kco-3,4-aurigpocnipo[6eH3o[b][1,4]okcasnH-
2,1'-uuknonponaH]-6-kapbokcunary (1,4 r, Buxig 66,3 %) y Burnsagi 6pygHo-6inoi TBepgoi peyoBuHM.
GCMS maca/3apsag = 233,05 (M+).

1H AMP (400 MI'y, DMSO-ds) 5 10,96 (s, 1H), 7,58-7,51 (m, 2H), 7,01-6,95 (m, 1H), 3,83 (s, 3H), 1,31-
1,09 (m, 4H).

Cragis 2. MeTtnn-7-HiTpo-3-okco-3,4-gurigpocnipo[6eH3o[b][1,4]okcasuH-2,1'-unknonponaH]-6-
kapbokcunar
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YkasaHy B 3arofioBKy CMOSyKy oepXXyBanu 3 MPOMDKHOT CMOoNyku ctagdii 1 WnaxoM BUKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 1 npuknagy 14 (1,1 r, Buxig 65,9 %).

GCMS maca/3apsag = 278,01 (M+).

1H AMP (400 MI'y, DMSO-ds) 6 11,41 (s, 1H), 7,61 (s, 1H), 7,26 (s, 1H), 3,83 (s, 3H), 1,45-1,27 (m, 4H).

Crapia 3. Metun-4-metun-7-HiTpo-3-okco-3,4-gurigpocnipo[6eH3o[b][1,4]okcasmnn-2,1'-umknonponaH]-6-
kapbokcunaT
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YKkasaHy B 3arofiloBky CMOMyKy ogepXyBanu 3 MPOMDKHOI CMONykW cTail 2 LWAsAXOM BUMKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 2 npuknagy 14 (0,91 r, Buxig 61,9 %).

MS (ES+) maca/3apsag = 293,09 (M+1).

1H AMP (400 MTI'u, DMSO-ds) & 7,67 (s, 1H), 7,53 (s, 1H), 3,86 (s, 3H), 3,37 (s, 3H), 1,39-1,30 (m, 4H).

Cragisa 4. Metun-7-amMiHo-4-meTnn-3-okco-3,4-gurigpocnipo[6eH3o[b][1,4]okcasunn-2,1'-uuknonponaH]-6-
kapbokcunar
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctafil 3 LUMsXOM BUKOPUCTaHHS

nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (0,8 r, Buxig 99,0 %).
GCMS maca/zapsag = 262,02 (M+).

1H AMP (400 Mry, 06MiH DMSO-ds, D20) & 7,34 (s, 1H), 6,33 (s, 1H), 3,79 (s, 3H), 3,24 (s, 3H), 1,25-
1,05 (m, 4H).

Crapgis 5. 2',6'-OAnmeTtun-3',6'-gurigpocnipo[unknonponaH-1,8'-[1,4]okca3nHo[ 3,2-g]xiHa3oniH]-4',7'-gioH



YKkasaHy B 3arofioBKy CroOfyKy ofepXXyBanu 3 MPOMDKHOT CMONyKM cTadil 4 WNAXOM BUKOPUCTaHHSA
nogibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,19 r, Buxig 22,96 %).

MS (ES+) maca/3apsg = 272,1 (M+1).

1H AMP (400 MI'y, DMSO-ds) 8 12,20 (s, 1H), 7,64 (s, 1H), 7,04 (s, 1H), 3,39 (s, 3H), 2,33 (s, 3H), 1,35-
1,27 (m, 4H).

Cragis 6. 4'-Xnop-2',6'-anmetuncnipo[unknonponax-1,8'-[1,4]okca3nHo[3,2-g]xiHa3oniH]-7'(6'H)-oH
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YKaszaHy B 3arofioBKY CMOMyKy OAEpXyBanu 3 MPOMDKHOI CMOMykM CTagil 5 LnisxoM BMKOPUCTAHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,12 r, Buxig 65,0 %).

MS (ES+) maca/3apsag = 289,21 (M+).

1H AMP (400 MI'y, DMSO-ds) 6 7,61 (s, 1H), 7,40 (s, 1H), 3,47 (s, 3H), 2,69 (s, 3H), 1,46-1,31 (m, 4H).

Cragis 7. (R)-4'-((2-(3-(1,1-OndpTOp-2-rigpokcneTun)-2-gptopdeHin)eTnn)amido)-2',6'-
anmeTuncnipo[unknonponaH-1,8'-[1,4]Jokca3nHo[3,2-g]xiHa3onin]-7'(6'H)-oH (cnonyka 25)

Yka3aHy B 3aronoBky CMOMyKy ofepyBanu 3 NpoMikHOT Cnonyku ctagii 6 Ta BignoBigHoro XxipanbHoro
aMiHy LUNSIXOM BWKOPWUCTaHHS MoAibHOro MpoTokony, ykasaHoro B cTagii 2 npuknagy 28 (0,05 r, Buxig
21,96 %).

MS (ES+) maca/3apsag = 472,96 (M+1).

1H AMP (400 MI'u, DMSO-ds) & 8,38 (d, J=7,3 'y, 1H), 8,01 (s, 1H), 7,69-7,60 (m, 1H), 7,47-7,38 (m,
1H), 7,30-7,22 (m, 1H), 7,03 (s, 1H), 5,89-5,79 (m, 1H), 5,74-5,71 (m, 1H), 4,11-3,90 (m, 2H), 3,48 (s, 3H),
2,32 (s, 3H), 1,62 (d, J=7,0 'y, 3H), 1,41-1,23 (m, 4H).

Mpuknag 39. OgaepxaHHs (R)-1,1-gndprop-1-(2-dpTop-3-(1-((2,8,8-TpumeTnN-7-mopgoniHo-8H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-4-in)amMiHo)eTun)deHin)-2-meTunnponaH-2-ony (cnonyka 26)
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Cragisa 1. Metun-2,2-aumeTnn-3-mMopdoniHo-7-HiTpo-2H-6eH30[b][1,4]okcasnH-6-kapbokecunat

Y nepemiwlyBaHui po3ynH MeTun-2,2-ouMeTun-7-HiTpo-3-okco-3,4-aurinpo-2H-6eH3o[b][1,4]okcasunH-6-
kapbokcunaTty (2,5 r, 8,92 mmonb) (npomixHa cnonyka ctagii 1 npuknagy 31) y SOCI2 (13,02 mn, 178,0
MMonb) gogasanu no kpannax DMF (0,14 mn, 1,784 mmonb) 3a KiMHaTHOI TemnepaTtypu. PeakuiiHy cymilu
HarpiBanu npu 70 °C npotsarom 2 rog. llicna 3aBeplUeHHS peakuil peakuiiHy Cymill OXOnofpKyBanu Ao
KiMHaTHOI Temnepatypu. OgepxaHuin 3anuwok po3umHsanu B 1,4-giokcani (10,0 mn) Ta TEA (1,24 mn, 8,92
MMOTIb) i3 HACTYNHUM AofaBaHHAM Mopdoniny (2,33 mn, 26,8 MMonb) | peakuiiHy macy nepemiwysanu 3a
KiMHaTHOI TemnepaTypu npotarom 1 roa. lNicns 3aBeplleHHsA peakuil peakuiiHy CyMmill racunu NbogsiHO
Bogoto (30,0 mn) Ta ekctparyBanu etunauetatom (30,0 mn x 2). OpraHiyHui wap BWCyLIyBanu Hag
6e3BogHMM Na:SOs Ta KOHLEHTPYBanu 3a 3HWKEHOrO TUCKY 3 OAEPXKaHHAM HEOYMLLEHOrO 3aruLuKy.
HeouuleHnn 3anuwok ounwanu 3a gonomorow dnetl-xpomartorpadii 3 BukopuctaHHam entoeHTy (0-30 %)
eTunaueTaTy B H-rekCaHi 3 ogepXXaHHAM yKa3aHOl B 3arofloBKy CMOSyku MeTun-2,2-gumeTun-3-mopdoniHo-
7-HiTpO-2H-6eH30[b][1,4]okcasunH-6-kapbokcunaty (2,5 r, Buxig 80 %) y Burnagi 6pyaHo-6inoi TBepaoi
PEYOBUHMN.

MS (ES+) maca/3apsag = 350,41 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 7,54 (s, 1H), 7,27 (s, 1H), 3,70-3,66 (m, 4H), 3,61-3,57 (m, 4H), 3,33 (s,
3H), 1,57 (s, 6H).

Cragisa 2. MeTun-7-amiHo-2,2-gumeTun-3-mopdgoniHo-2H-6eH3o[b][1,4]okca3nH-6-kapbokcunaT
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMyku ctagii 1 WnaxXomM BUKOPUCTaHHSA
noaibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (1,8 r, suxig 82,0 %).

MS (ES+) maca/3apsag = 320,22 (M+1).

1H AMP (400 MI'u, DMSO-ds) 6 7,41 (s, 1H), 6,56 (s, 2H), 6,21 (s, 1H), 3,75 (s, 3H), 3,67-3,62 (m, 4H),
3,26-3,20 (m, 4H), 1,46 (s, 6H).

Cragia 3. 2,8,8-TpumeTtun-7-mopdoniHo-3,8-aurigpo-4H-[1,4]Jokca3unHo[3,2-g]xiHa3oniH-4-0H
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YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM CcTagil 2 LIsSXOM BUKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,8 r, Buxig 51,9 %).
MS (ES+) maca/3apsag = 329,47 (M+1).
1H AMP (400 MI'y, DMSO-ds) 6 11,95 (s, 1H), 7,59 (s, 1H), 6,92 (s, 1H), 3,72-3,65 (m, 4H), 3,46-3,40

(m, 4H), 2,30 (s, 3H), 1,54 (s, 6H).
Cragis 4. 4-Xnop-2,8,8-TpumeTtun-7-mopgoniHo-8H-[1,4]okcasnHo[3,2-g]xiHa3oniH



YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Cromnyku ctagil 3 LnsxoM BUKOPUCTAHHS
noaibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,21 r, Buxig 39,8 %).

MS (ES+) maca/zapsag = 347,34 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 7,61 (s, 1H), 7,27 (s, 1H), 3,71-3,68 (m, 4H), 3,58-3,56 (m, 4H), 2,65 (s,
3H), 1,61 (s, 6H).

Cragis 5. (R)-1,1-Oundptop-1-(2-cpTop-3-(1-((2,8,8-TpumeTunn-7-mopdoniHo-8H-[1,4]okcasnHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHin)-2-meTunnponaH-2-on (cnonyka 26)

YKkasaHy B 3arorfioBKy Crofyky OAepXyBanu 3a AOMOMOrol peakuil NpoMibkHOI crnonyku ctagii 4 Ta
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-meTunnponaH-2-ony  (ctagia  6a
npuknagy 4) i3 BUKOpUCTaHHSAM nodibHoro npotokony, ykasaHoro B ctagii 2 npuknagy 28 (0,081 r, Buxig
33,6 %).

MS (ES+) maca/3apsag = 558,32 (M+1).

H AMP (400 Ml'y, DMSO-d6) 6 8,26 (d, J=7,6 I'u, 1H), 8,12 (s, 1H), 7,67-7,58 (m, 1H), 7,33-7,26 (m,
1H), 7,25-7,14 (m, 1H), 6,91 (s, 1H), 5,85-5,74 (m, 1H), 5,32 (s, 1H), 3,73-3,67 (m, 4H), 3,47-3,42 (m, 4H),
2,28 (s, 3H), 1,58-1,51 (m, 9H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 40. OpepxaHHsi (R&S)-4-(((R)-1-(3-(1,1-gudpTop-2-rigpokcu-2-meTnnnponin)-2-
dTopdeHin)eTnn)amiyo)-2,6,8,9-tetpameTnn-8,9-gurigponipasnHol2,3-g]xiHasoniH-7(6H)-oHy

(cnonyka 27)
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Cragis 1. Metnn-2-6pom-4-((1-meTokcu-1-oKkconponaH-2-in)amiHo)-5-HiTpobeHsoaT
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Y nepemillyBaHuUA  po3uMH  MeTun-2-6pom-4-ptop-5-HiTpobeHsoaty (10,0 r, 36,0 MMmonb)
(W0O200879759) Ta meTtnnanaHiHaty (5,56 r, 54,0 mmone) y DMF (100,0 mn) gogasanu TEA (12,53 mn, 90,0
MMorb). PeakuinHy cymiw Harpisanu npm 80 °C npoTtsarom 2 roa. [licnsa 3aBepLUeHHs1 peakuii 3abesnevyBanu
OXOJNOPKEHHST peakuifHoi cymiwi Ao KiMHaTHOI TemnepaTtypu, po3baensanu etunauetatom (100,0 mn) i
npommBanu 3a gonomorot H20 (50,0 mn x 3). OpraHiyHni wap Bucywysanu Hag 6e3sogHMM Na:SO4 Ta
KOHLUEHTPYBanu 3a 3HWXKEHOro TUCKY 3 OAEepXaHHAM HEOYMLLEHOro 3anuwky. HeouvileHun 3anuiok
ouMwanu 3a gonomorok drnell-xpomartorpadii 3 BuMKopucTaHHaM enteHTy (0-20 %) eTunauertaTty B H-
rekcaHi 3 OJepXaHHAM YKasaHOi B 3arorfioBKy CMonykn MeTun-2-6pom-4-((1-meTokcu-1-okconponaH-2-
in)amiHo)-5-HiTpobeH3oaty (10,0 r, Buxig 77,0 %) y BUrnsgi XKoBTOI TBEPAOI PEYOBMHM.

MS (ES+) maca/3apsag = 361,10 (M+1).

1H AMP (400 MI'y, DMSO-ds) & 8,57 (d, J=7,6 'y, 1H), 7,95 (s, 1H), 7,42 (s, 1H), 4,93-4,79 (m, 1H),
3,83 (s, 3H), 3,74 (s, 3H), 1,49 (d, J=6,9 'y, 3H).

Cragisa 2. Metun-7-6pom-2-meTun-3-okco-1,2,3,4-teTparigpoxiHokcaniH-6-kapbokcunat
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Y nepemiwyBaHuUin po3dnH MeTun-2-6pom-4-((1-meTokcu-1-okconponaH-2-in)amiHo)-5-HiTpobeHsoaTty
(10,0 r, 27,7 mmonb) y 6e3sogHomy eTaHoni (100,0 mn) gogasanu xnopug onosa(ll) (26,3 r, 138,0 mmonb).
PeakuinHy cymiw HarpiBanu npu 95 °C npotarom 5 rog. [Micna 3aBepleHHsA peakuii 3abesnedvysBanu
OXONOXKEHHS CyMiLli 40 KiMHaTHOT TemnepaTtypu. PeakuinHy cymiw notiMm HerTpanisysany sogHuMm NaHCOs
(10 % 100,0 mn) i popasanu etunauetat (100,0 mn), noTiM dinbTpyBanu Ha wapi uenity. MNicna posgineHHa
dinbTpaTy BOAHUIA Wwap ekcTparyBanu etunagetatom (200,0 mn x 2). O6'egHaHuin opraHiyHum wap
npomuBanu Bogot (100,0 mn x 2) i HacuyeHum conboBuM po3ynHom (100,0 mn), BucywyBanu Hag
6e3BoaHNM Na2SO4 i KOHLEHTpYBanM 3a 3HWKEHOrO TUCKY 3 OAepXKaHHAM MeTun-7-6poMm-2-meTus-3-0Kco-
1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunaty (6,5 r, Buxig 78,0 %) y Burnsgi 6nigo-xoBToi TBEpAol
PEYOBUHN.

MS (ES+) maca/3apsag = 299,21 (M+1).

1H AMP (400 My, DMSO-ds) & 10,47 (s, 1H), 7,32 (s, 1H), 6,97 (s, 1H), 6,92 (s, 1H), 4,07-3,93 (m, 1H),
3,76 (s, 3H), 1,29 (d, J=6,7 'y, 3H).

Cragisa 3. Metun-7-6pom-1,2,4-tpumeTnn-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunaT

Y nepemillyBaHUn po3ymH MeTun-7-6pom-2-meTtun-3-okco-1,2,3,4-teTparigpoxiHokcaniH-6-kapbokcunaty
(3,0 r, 10,03 mmone) y DMF (20,0 mn) pogasanu rigpua HaTtpito (60 %) (1,44 r, 30,1 mmonb) i meTunoana
(1,57 mn, 25,07 mmonb) i peakuinHy Macy nepemiwysanu npotarom 30 xB. npu 0 °C. [Micna 3aBepLueHHs
peakuil peakuinHy cymiw racunu sogoto (50,0 mn). BogHuin wap ekctparysanu etunauetatom (100,0 mn),



opraHiyHMi wap npomuBanu Bogot (100,0 mn) i conboBum posunHom (100,0 mn), BucywyBanu Hag
6e3BogHMM NaxSOs i KOHUEHTPYBanu 3a 3HWXEHOTO TUCKY 3 OAEpXXaHHAM yKa3aHOi B 3arorfioBKYy CrOMyKM
mMeTun-7-6pom-1,2,4-TpumeTun-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapookecunaty (1,9 r, Buxig 57,9 %) y
Burnsai 6pygHo-6inoi TBepaoi pevoBUHM.

MS (ES+) maca/3apsg = 327,22 (M+1), 329,22 (M+2).

1H AMP (400 MI'y, DMSO-de) & 7,44 (s, 1H), 6,92 (s, 1H), 4,15 (q, J=6,8 I'u, 1H), 3,81 (s, 3H), 3,29 (s,
3H), 2,91 (s, 3H), 1,08 (d, J=6,8 ', 3H).

Cragisa 4. 7-bpom-1,2,4-TpumeTun-3-okco-1,2,3,4-teTparigpoxiHokcaniH-6-kapboHoBa kucnoTa

0}
|
HO

Br N

Y nepemiwyBaHu/  po3umH  MeTun-7-6pom-1,2,4-TpumeTnn-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-
kapbokcunaty (4,1 r, 12,53 mmonb) y Metanoni (20,0 mn), THF (20,0 mn) i Bogi (20,0 mn) gogasanu
rigpokemg niTito (3,0 r, 125 mmonb). PeakuinHy cymiw notim nepemiwysanu npu 25 °C npotarom 16 rog.
Micna 3aBeplUeHHS peakuii peakuinHy Macy KOHLEHTpYyBanu 3a 3HMKEHOro TUCKY 3 O4epXaHHSM
HeouunLLeHOl crnonyku. lMigBMyBann OCHOBHICTb HEOUMLLEHOT cnonyku 3a gonomoroto 50 % NaHCO3z (50,0
mn) i il ekcTparyBanu 3a gonomoroto etunauetaty (100,0 mn x 2). O6'egHaHMin OpraHivyHUi Wwap npoMuBanu
Bogot (50,0 mn x 2) i HacMyeHum conboBMM po34vmHom (100,0 mn), BucywyBanu Hag 6e3sogHUM Na2SOs i
KOHLIEHTPYBanu 3a 3HWXXEHOrO TUCKY 3 OAePXXaHHSM yKa3aHoi B 3arofloBKy cnonyku 7-6pom-1,2,4-tpumeTun-
3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapboHoBoi kucnotn (3,2 r, Buxig 82,0 %) y Burnsagi KOpuYHeEBO!
TBEpPAOI PEYOBUHMN.

MS (ES+) maca/3apag = 313,21 (M+1), 315,15 (M+2).

1H AMP (400 MI'y, DMSO-de) 6 12,84 (s, 1H), 7,46 (s, 1H), 6,89 (s, 1H), 4,14 (q, J=6,8 I'u, 1H), 3,29 (s,
3H), 2,90 (s, 3H), 1,07 (d, J=6,8 I'u, 3H).

Cragia 5. 2,6,8,9-TetpameTun-3,6,8,9-teTparigponipasuHo[2,3-g]xiHa3oniH-4,7-aioH
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctafgil 4 LUnsXoOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 30 (2,3 r, Buxig 83,0 %).
MS (ES+) maca/3apsag = 273,15 (M+1).
1H AMP (400 MI'u, DMSO-de) 6 11,93 (s, 1H), 7,49 (s, 1H), 6,71 (s, 1H), 4,17 (q, J=6,8 'y, 1H), 3,36 (s,

3H), 2,94 (s, 3H), 2,30 (s, 3H), 1,09 (d, J=6,8 I'u, 3H).
Cragis 6. 4-Xnop-2,6,8,9-teTpameTnn-8,9-gurigponipasunHo[2,3-g]xiHasoniH-7(6H)-oH

YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MPOMDKHOT CMOMYKM cTadil 5 WNAaXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,38 r, Buxig 35,60 %).
MS (ES+) maca/sapsg = 291,21 (M+1), 293,27 (M+2).



1H AMP (400 MI'y, DMSO-ds) 8 7,43 (s, 1H), 6,96 (s, 1H), 4,38-4,27 (m, 1H), 3,45 (s, 3H), 3,04 (s, 3H),
2,63 (s, 3H), 1,18 (d, J=6,8 'y, 3H).

Cragis 7. (R&S)-4-(((R)-1-(3-(1,1-AndTOp-2-TigpoKkcn-2-metunnponin)-2-gpTopdeHin)eTnn)amiHo)-
2,6,8,9-TeTpameTnn-8,9-gurigponipasunHo|[2,3-g]xiHasoniH-7(6H)-oH

YKkasaHy B 3arosfioBKY CMoOSlyKy OAepKyBanu 3a AOMOMOror peakuil npoMiKHOT crnonyku crtagii 6 Ta
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagia  6a
npuknagy 4) i3 BUKOPUCTaHHAM MOAIOHOro MpPOTOKONy, ykasaHoro B ctagii 2 npuknagy 28 (0,35 r, Buxig
54,80 %). XipanbHe po3dineHHs npeacTaBreHoi Bule crnonyku 3abesnedvyBano ABa CTEPEOI3OMeEpU, siK
yKa3aHO HuXYe.

Mik 1. (S/R)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcn-2-metunnponin)-2-propdeHin)etnn)amiHo)-2,6,8,9-
TeTpameTun-8,9-auvrigponipasnHol2,3-g]xiHasoniH-7(6H)-oH (cnonyka 27a)

MS (ES+) maca/3apsag = 502,31 (M+1).

XipanbHa HPLC: ACN_0,1 % DEA-MEOH-0,1 % DEA (90:10), tret: 4,26 xB.

H AMP (400 My, DMSO-ds) & 8,52 (s, 1H), 7,90 (s, 1H), 7,67-7,60 (m, 1H), 7,36-7,31 (m, 1H), 7,26-
7,22 (m, 1H), 6,70 (s, 1H), 5,94-5,80 (m, 1H), 5,34 (s, 1H), 4,25-4,11 (m, 1H), 3,47 (s, 3H), 2,94 (s, 3H), 2,33
(s, 3H), 1,60 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,11 (d, J=6,9 I'u, 3H).

Mk 2: (R/S)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcu-2-meTunnponin)-2-pTopdeHin)etnn)amiqo)-2,6,8,9-
TeTpameTun-8,9-aurigponipasnHol2,3-g]xiHasoniH-7(6H)-oH (cnonyka 27b)



MS (ES+) maca/3apsag = 502,31 (M+1).

XipaneHa HPLC: ACN_0,1 % DEA-MEOH-0,1 % DEA (90:10), tret: 4,64 xB.

1H AMP (400 MI'y, DMSO-ds) & 8,33 (s, 1H), 7,92 (s, 1H), 7,65-7,61 (m, 1H), 7,35-7,31 (m, 1H), 7,25-
7,20 (m, 1H), 6,69 (s, 1H), 5,89-5,84 (m, 1H), 5,34 (s, 1H), 4,28-4,13 (m, 1H), 3,47 (s, 3H), 2,95 (s, 3H), 2,35
(s, 3H), 1,62 (d, J=7,1 Ty, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,13-1,09 (m, 3H).

Mpuknag 41. OpepxaHHs (R)-4-((1-(3-(1,1-gndpTOpP-2-rigpOoKCU-2-METUNNPONIIT)-2-
dTOpdeHin)eTnn)amiyo)-2,6,8,8,9-neHtameTnn-8,9-gurigponipa3nHo[2,3-glxiHa3oniH-7(6H)-oHy (cnonyka
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Cragisa 1. Metun-2-6pom-4-((1-meToKcu-2-MmeTun-1-okconponaH-2-in)amiHo)-5-HitpobeH3oaT
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YKkaszaHy B 3arorfioBKy CMOJIyKy OOepXXyBanu 3 MNPOMDKHOI cronykn 2-6pom-4-dtop-5-HiTpobeHsoaTy
(W0O200879759) wnaxom 3actocyBaHHSA nodibHoro mpotokony, ykadaHoro B ctagii 1 npuknagy 40 (2,1,
Buxig 78,0 %).

H AMP (400 MI'u, DMSO-ds) & 8,64 (s, 1H), 8,47 (s, 1H), 6,85 (s, 1H), 3,84 (s, 3H), 3,66 (d, J=4,3 Iy,
3H), 1,65 (s, 6H).

Cragisa 2. Metun-7-6pom-2,2-aumeTun-3-okco-1,2,3,4-teTparigpoxiHokcaniH-6-kapbokcunat
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YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LnsxoM BUKOPUCTaHHS
noaibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 40 (1,40, suxig 80,0 %).

MS (ES+) maca/3apsag = 313,28 (M+1).

1H AMP (400 My, xnopogopm-d) & 7,95 (s, 1H), 7,36 (s, 1H), 6,95 (s, 1H), 3,93 (s, 1H), 3,91 (s, 3H),
1,47 (s, 6H).

Cragisa 3. Metun-7-6pom-1,2,2,4-TteTpameTun-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunat
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YKkasaHy B 3arofioBKy CrMOSyKy oepXXyBanu 3 MPOMDKHOI CMONYKM CTadii 2 LWNAXOM BUKOPUCTAHHS
nogiGHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 40 (1,2 r, Buxig 79,0 %).
MS (ES+) maca/3apsag = 341,34 (M+1), 343,34 (M+2).
1H AMP (400 MI'y, DMSO-ds) & 7,44 (s, 1H), 7,02 (s, 1H), 3,82 (s, 3H), 3,31 (s, 3H), 2,87 (s, 3H), 1,31

(s, 6H).
Cragisa 4. 7-bpom-1,2,2,4-teTpameTnn-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapboHoBa kucnota
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YKkaszaHy B 3arofioBKy CMOMyKy oAepxXyBanu 3 MPOMDKHOI Cromnyku ctafii 3 LWNSXOM BUKOPUCTaHHSA

nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 40 (1,1 r, Buxig 96,0 %).

MS (ES+) maca/zapsg = 329,0 (M+2).
H AMP (400 MI'u, DMSO-ds) & 12,92 (s, 1H), 7,46 (s, 1H), 6,99 (s, 1H), 3,31 (s, 3H), 2,86 (s, 3H), 1,30

(s, 6H).
Cragis 5. 2,6,8,8,9-INeHTameTun-3,6,8,9-teTparigponipasuHo[2,3-g]xiHa3oniH-4,7-aioH
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YKkasaHy B 3arofioBKY CrMOSfyKy ofepXXyBanu 3 MPOMDKHOT CMONYKM cTadil 4 WNAXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 30 (0,70 r, Buxig 72,70 %).
MS (ES+) maca/3apsag = 287,34 (M+1).
1H AMP (400 MI'u, DMSO-ds) & 11,94 (s, 1H), 7,49 (s, 1H), 6,83 (s, 1H), 3,38 (s, 3H), 2,90 (s, 3H), 2,31

(s, 3H), 1,32 (s, 6H).
Cragis 6. 4-Xnop-2,6,8,8,9-neHtameTnn-8,9-aurigponipasnHo[2,3-g]xiHa3oniH-7(6H)-oH



YKkasaHy B 3arofioBKy CMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONYKM cTadil 5 WNAXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,15 r, Buxig 28,20 %).

MS (ES+) maca/3apsag = 305,28 (M+1).

1H AMP (400 MI'u, DMSO-ds) d 7,44 (s, 1H), 7,08 (s, 1H), 3,47 (s, 3H), 3,01 (s, 3H), 2,64 (s, 3H), 1,41
(s, 6H).

Crapisa 7. (R)-4-((1-(3-(1,1-OndTop-2-rigpokcu-2-meTunnponin)-2-gprtopderin)etnn)amiyo)-2,6,8,8,9-
neHTameTun-8,9-gurigponipasnHo[2,3-g]xiHa3oniH-7(6H)-oH

YKaszaHy B 3arofioBKy Crornyky ofepxysanu 3 MNpPOMDKHOI Crnonyku crtagii 6 i3 BUKOPUCTaAHHAM
BiAMOBIOHOrO XipanbHOrO amiHy LUNSXOM BWKOPUCTaHHS MoAiOHOro MNpOTOKOMy, yKasaHoro B cTagii 2
npuknagy 28 (0,065 r, Buxig 29,60 %).

MS (ES+) maca/3apsag = 516,28 (M+1).

H AMP (400 My, DMSO-ds) 8 9,96 (s, 1H), 8,15 (s, 1H), 7,75-7,71 (m, 1H), 7,45-7,34 (m, 1H), 7,32-
7,27 (m, 1H), 6,85 (s, 1H), 5,99-5,92 (m, 1H), 5,36 (s, 1H), 3,50 (s, 3H), 3,38 (s, 3H), 2,96 (s, 3H), 1,69 (d,
J=7,0 I'u, 3H), 1,43 (s, 3H), 1,40 (s, 3H), 1,23 (s, 3H), 1,21 (s, 3H).

Mpuknag 42. OpeprxaHHs (R)-9-((1-(3-(1,1-gndbTOp-2-rig poKCH-2-MeTUNNPONIn)-2-
dTopheHin)etun)amiqo)-1,3,7-Tpumetunnipnmignol4,5-glxinasonid-2,4(1H,3H)-gionHy (cnonyka 29)
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Crapia 8 Crapisa 9

Cragis 1. 2-bpomTepedTaneBa kucrnoTa
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Y po3uuH 3-6pom-4-meTunbeHsornHoi kucnotu (15,0 r, 69,8 mmons) y 200,0 mn 1:1 cymiwi TpeT-
OyTaHony i Bogun goAasanv nepmaHraHar kanito (62,8 r, 398 mmonb). PeakuinHy cymiw Harpisanu npu 90 °C
npotarom 16 rog. lMicna uboro peakuivHy Cymill OXOonomKyBanu 4o KiMHaTHOT TemnepaTypu i inbTpyBanu.
®inbTpaT KOHUEHTPYBanM i 3anuwoK [J04aTKOBO MiAKUCIIANN  KOHLEHTPOBAHOK  XMOPUCTOBOOHEBO)
kucnototo. OgepxaHuni y pesynbTaTi po3dvMH gopaTkoBo po3baensinu sogot (10,0 mn) i ogepxaHi B
pesynbTati ocagu 3bupanu wnsaxom oinbTpauii. Ocagn AO0AATKOBO BUCYLIYBanNM 3 OAEPXaHHAM 2-
BpomTepedTaneBoi KACNOTM Yy BUMMA4I HeouulleHoi 6inoi TBepAaoi peyvyoBMHU. HeouunwleHun 3anuiiok
oyMLwany 3a ONOMOrot KOMOHKOBOI Xxpomatorpadii i3 3actocyBaHHAM entoeHTy 60-70 % eTunauetaTty B H-
rekcaHi 3 ogep)kaHHsM yka3aHOl B 3arofioBkKy cnonyku 2-6pomtepedtanesoi kucnotu (15,1 r, Buxig 88,0 %)
y Burnsai 6inoi TBepaoi pevoBuHN.

H AMP (400 MI'y, DMSO-ds) & 13,60 (s, 2H), 8,15 (d, J=1,6 'y, 1H), 7,98 (dd, J=8,0, 1,6 'y, 1H), 7,83
(d, J=8,0 'y, 1H).

Cragis 2. AumeTun-2-6pomtepedtanar
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Y nepemiwyBaHuin po3dnH 2-6pomTtepedTaneBoi kucnotu (15,0 r, 61,2 mmonb) y metanoni (150,0 mn)
JojaBanu no Kpannsix TioHinxnmopug (4,91 mn, 67,3 mmonk) npu 0 °C. 3abesnevyBanu HarpiBaHHs
peakuinHoi cymilli Ao KiMHaTHOI TemnepaTypu Ta AOAATKOBO nepemiysanu npotsarom 16 roa. Peakuito
BiacTexxyBanu 3a gonomoroto TLC, peakuiiHy cymiw KOHUeHTpyBanu. HacuyeHuit po3unH GikapboHaty
HaTpilo JodaBanu B 3anvLWOK Ta ekcTparyBanu i3 3actocyBaHHsiM guxnopmeTtany (3x150,0 mn). O6'egHaHy
opraHiyHy pasy npomusanu Bogow (200,0 mn), conboBum po3unHom (100,0 mn) i Bucywysanu Hapg
6e3BogHuMM cynbdaTom HaTpito. Lo peakuinHy cymill KOHUEHTpyBanu 3 ogepXaHHAM 26,7 I HEOYMLLEHOTO
NPOAYKTY, SKAA OuULLanM 3a OOMOMOrOK KOMOHKOBOI xpomaTtorpadii i3 3actocyBaHHAM entoeHTy 0-30 %
eTunaueTaTy B H-TeKCaHi 3 ogepXXaHHAM yKa3aHoi B 3arofioBKy Cronyku aumetun-2-opomrtepedtanary (15,5
r, Buxig 93 %) y surnsai 6pyaHo-6inoi TBepaoi pevyoBmHM.

MS (ES+) maca/3apsag = 274,04 (M+1).

1H AMP (400 MIu, xnopodopm-d) & 8,33 (d, J=1,6 'y, 1H), 8,02 (dd, J=8,1, 1,6 I'u, 1H), 7,83 (d, J=8,2
lu, 1H), 3,98 (s, 3H), 3,97 (s, 3H).

Cragia 3. MeTtun-3-metun-2,4-giokco-1,2,3,4-TeTparigpoxiHasoniH-7-kapbokcunat



Y posunH gumetun-2-6pomtepedtanaty (3,00 r, 10,99 mmonb) i 1-metuncevosuHn (1,06 r, 14,28
MMorb) B 1,4-giokcaHi (10,0 mn) gogasanu kapboHaT uesito (7,16 r, 21,97 mmonsb), Xantphos (0,64 r, 1,099
MMorb) i Tpuc(anbensnnigeHaueToH)amnanagin(0) (1,00 r, 1,099 mmonb). PeakuinHy cymilw HarpiBanu o
120 °C npotsarom 16 road. PeakuiiHy cymill noOTiM OXonomkyBanu OO KiMHATHOI Temnepatypu Ta
KOHLUEHTPYBanu 3 ofep>XaHHAM HEeO4MLLIEHOT TBEPAOT PEHYOBUHM. Y HEOYMLLEHY TBEPAY PEYOBUHY Ao4aBanv
60,0 mn guxnopmeTaHy i nepemiwyBanu npotsarom 5 xBunuH. Lo peakuiiHy cymiw inbTpyBann 3
OJEep)KaHHAM HEOYMLLEHOI TBEPAOI PEYOBUHKN, AKY OuMLLann 3a JONOMOrOK KOMOHKOBOI XpomaTorpadii i3
3actocyBaHHAM erntoeHTy 0-10 % meTaHony B AMXIOPMETaHi 3 OAepXKaHHAM yKa3aHOl B 3arofioBKYy CrMOMyKM
mMeTun-3-metun-2,4-giokco-1,2,3,4-teTparigpoxiHasonin-7-kapbokcunaty (1,5 r, Buxig 58,3 %) y surnagi
CBITNO-XXOBTOI TBEPAOI PEYOBUHM.

MS (ES+) maca/3apsag = 235,27 (M+1).

H AMP (400 Mly, DMSO-ds) 6 11,63 (s, 1H), 8,06 (d, J=8,2 'y, 1H), 7,80-7,67 (m, 2H), 3,90 (s, 3H),
3,27 (s, 3H).

Cragisa 4. MeTnn-3-meTnn-6-Hitpo-2,4-giokco-1,2,3,4-TeTparigpoxiHa3oniH-7-kapbokcunat
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Y po3unH meTun-3-meTtun-2,4-giokco-1,2,3,4-teTparigpoxiHasoniH-7-kapbokecunaty (0,5 r, 2,135 mmonsb)
y cipyanin kucnoti (10,0 mn) npu 0 °C nosinbHO Aoaasanu HiTpart kanito (0,22 r, 2,13 mmonb). Lito peakuinHy
CyMiLll nepemillyBanu 3a KiMHaTHOT TemnepaTypu nNpoTaromM 2 roAd. i Bunueanu y neogsHy sogy (10,0 mn).
OpepxaHun po3ymnH ekcTparyBanu 3a gonomorowo 3x10,0 mn amxnopmeTaHy, npoMuBanu COMbOBUM
pO34YMHOM, BMUCyllyBanuM Hag 6Ge3BogHWM cynbdaTtoMm HaTtpito. Lo peakuiiHy cymill KOHUEHTpyBanu 3
OfEepXXaHHAM HEOUYULLEHOro 3anuilky, SKUM ouulanyu 3a [JOMOMOrol KOMOHKOBOI Xpomatorpadii i3
BMKOpUCTaHHAM entoeHTy 0-50 % eTunaueTtaTy B H-rekcaHi 3 ofepXaHHsIM yKa3aHOi B 3arofoBKy CrOMyKu
MeTun-3-MeTun-6-HiTpo-2,4-giokco-1,2,3,4-TeTparigpoxiHasoniH-7-kapbokcunaty (0,5 r, Buxia 84,0 %) y
BUIMAAi CBIiTNO-XOBTOI TBEPA0I PEHOBUHM.

MS (ES+) maca/sapsag = 278,21 (M+).

1H AMP (400 MTI'u, DMSO-ds) 5 12,18 (s, 1H), 8,53 (s, 1H), 7,39 (s, 1H), 3,90 (s, 3H), 3,27 (s, 3H).

Cragisa 5. Metun-1,3-gumeTnn-6-HiTpo-2,4-giokco-1,2,3,4-teTparigpoxiHa3oniH-7-kapbokecunat
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YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONYKM cTadil 4 WNAXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 40 (1,6 r, Buxig 95,0 %).

MS (ES+) maca/sapsag = 294,02 (M+1).

1H AMP (400 MI'y, DMSO-ds) & 8,64 (s, 1H), 7,83 (s, 1H), 3,93 (s, 3H), 3,58 (s, 3H), 3,33 (s, 3H).

Cragia 6. MeTtun-6-amiHo-1,3-gumetnn-2,4-giokco-1,2,3,4-teTparigpoxiHasoniH-7-kapbokcmnar



YKaszaHy B 3arofioBKy CMOMyKy OAEpXXyBanu 3 MPOMDKHOI CMomnyku ctagil 5 LnsgxoM BUKOPUCTaHHS
nogibHoro npotokony, ykasaHoro B ctagii 3 npuknagy 14 (1,35 r, Buxig 94,0 %), y surnagi 6pygHo-6inoi
TBEPAOT PEYOBUHM.

MS (ES+) maca/3apsag = 264,15 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 7,63 (d, J=2,5 'y, 1H), 7,54 (d, J=1,8 T'u, 1H), 6,60 (s, 2H), 3,88 (s, 3H),
3,46 (s, 3H), 3,29 (s, 3H).

Cragisa 7. 1,3,7-TpumeTtnn-1,8-aurigponipumiaol[4,5-g]xiHasoniH-2,4,9(3H)-TpnoH

YKkasaHy B 3arofioBKy CrMOSyKy oepXXyBanu 3 MNPOMDKHOT CMONykM cTagii 6 LWNaXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 14 (1,1 r, Buxig 82,0 %).

MS (ES+) maca/3apsag = 273,15 (M+1).

Cragisa 8. 9-Xnop-1,3,7-TpumeTunnipumigo[4,5-g]xiHasonin-2,4(1H, 3H)-gioH
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YKaszaHy B 3arofioBKY CMOSMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykuM CcTagil 7 LWMsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,35 r, Buxig 43,70 %).

MS (ES+) maca/3apsag = 291,21 (M+1).

1H AMP (400 MI'u, DMSO-ds) d 8,21 (s, 1H), 7,92 (s, 1H), 3,61 (s, 3H), 3,34 (s, 3H), 2,43 (s, 3H).

Crapis 9. (R)-9-((2-(3-(1,1-Oundptop-2-rigpokcu-2-metunnponin)-2-dtopdeHin)etun)amiHo)-1,3,7-
TpumMeTunnipumigo[4,5-g]xiHasonin-2,4(1H,3H)-gioH (6) (cnonyka 29)



YKkasaHy B 3arosfioBKy CMoSlyKy OAepKyBanu 3a AOMOMOror peakuil npoMiKHOT crnonyku crtagii 8 Ta
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagia  6a
npuknagy 4) i3 BUKOPUCTaHHAM MoAibHOro NpoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,04 r, Buxig
23,19 %).

MS (ES+) maca/3apsag = 502,43 (M+1).

H AMP (400 Ml'y, DMSO-ds) & 8,81 (s, 1H), 8,24-8,18 (m, 2H), 7,65-7,58 (m, 1H), 7,39-7,29 (m, 1H),
7,25-7,20 (m, 1H), 5,88-5,79 (m, 1H), 5,35 (s, 1H), 3,66 (s, 3H), 3,37 (s, 3H), 2,37 (s, 3H), 1,65 (d, J=7,0 'y,
3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 43. (R&S)-4-(((R)-1-(3-(1,1-OundbTop-2-rigpokcnetun)-2-dpTopdeHin)etun)amiHo)-2,6,8-
TpumeTun-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 30)
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Cragisa 1. MeTun-2-metnn-7-HiTpo-3-okco-3,4-agurigpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunaT
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YKasaHy B 3arofioBKy CMOSyKy ofepKyBanu LMASAXOM BUKOPUCTaHHS NOAIOHOro nNpoTOKOMy, yka3aHoro B
ctagii 1 npuknagy 14, i3 BMKOPUCTaHHSM MeETUN-2-MeTun-3-0kco-3,4-aurigpo-2H-6eH3o[b][1,4]okcasunH-6-
kapbokcunaty (nocunanHa: US5597820) (12,2 r, Buxig 91 %).

1H AMP (400 MI'u, DMSO-de) 6 11,30 (s, 1H), 7,69 (s, 1H), 7,24 (s, 1H), 4,93 (q, J=6,8 'y, 1H), 3,82 (s,
3H), 1,48 (d, J=6,8 'y, 3H).

Cragisa 2. Metun-2,4-aumeTnn-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okca3nH-6-kapbokecunat
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YKaszaHy B 3arofioBKY CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LnsxoM BUKOPUCTaHHS
noaibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 14 (11,0 r, suxia 87,0 %).
1H AMP (400 MI'u, DMSO-ds) & 7,75 (s, 1H), 7,53 (s, 1H), 4,98 (q, J=6,8 I'u, 1H), 3,85 (s, 3H), 3,35 (s,

3H), 1,50 (d, J=6,8 'y, 3H).
Cragisa 3. MeTun-7-amiHo-2,4-gumeTun-3-okco-3,4-gurigpo-2H-6eH30o[b][1,4]okca3unH-6-kapbokcunaT
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM CTagil 2 LWnsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (7,2 r, Buxig 73,3 %).
1H AMP (400 MI'y, DMSO-ds) & 7,33 (s, 1H), 6,63 (s, 2H), 6,41 (s, 1H), 4,73 (q, J=6,7 I'u, 1H), 3,79 (s,

3H), 3,22 (s, 3H), 1,41 (d, J=6,8 I'u, 3H).
Cragis 4. 2,6,8-TpumeTnn-3,6-aurigpo-4H-[1,4]Jokca3nHo[3,2-g]xiHasoniH-4,7(8H)-aioH

YKaszaHy B 3arofioBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 3 LWMASXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 14 (5,2 r, Buxig 71,7 %).

H AMP (400 MI'u, DMSO-de) 6 12,38 (s, 1H), 7,64 (s, 1H), 7,13 (s, 1H), 4,91 (q, J=6,8 'y, 1H), 3,37 (s,
3H), 2,36 (s, 3H), 1,49 (d, J=6,8 ', 3H).

Cragisa 5. 4-Xnop-2,6,8-tpumeTtun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH

YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMonykuM ctagii 4 LisxoM BMKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (1,3 r, Buxig 60,7 %).

H AMP (400 MI'u, DMSO-ds) 6 7,61 (s, 1H), 7,48 (s, 1H), 5,05 (q, J=6,8 I'u, 1H), 3,45 (s, 3H), 2,69 (s,
3H), 1,54 (d, J=6,8 'y, 3H).

Cragia 6. (R&S)-4-((R)-1-(3-(1,1-OudTop-2-rigpokcnetvn)-2-chTopdeHin)etun)amiHo)-2,6,8-tpumeTtun-
6H-[1,4]okca3nHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 30)



YKaszaHy B 3arofioBKy CroOmnykKy OAepXyBanu 3 MNPOMDKHOI Cnonyku crtagii 5 i3 BMKOPUCTaAHHSM
BiAMOBIQHOrO XipanbHOrO amiHy LIASXOM BWMKOPUCTaHHS ModibHOro MpOTOKONy, yka3aHoro B cragii 2
npuknagy 28 (0,22 r, sBuxig 53,10 %).

Lito cnonyky posginanu 3a gonomorow XxipanbHoi npenapatmBHoi HPLC 3 ogepxaHHsaM [OBOX
CTEPE0I30MEPIB, SK YKa3aHO HXKYe.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-gmdbTop-2-rigpokcmeTnn)-2-pTopdeHin)etmn)amiHo)-2,6,8-TpumeTun-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 30a)
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MS (ES+) maca/3apsag = 461,17 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,35 (d, J=7,3 'y, 1H), 8,00 (s, 1H), 7,65-7,60 (m, 1H), 7,45-7,40 (m,
1H), 7,29-7,23 (m, 1H), 7,10 (s, 1H), 5,87-5,78 (m, 1H), 5,73 (t, J=6,4 'y, 1H), 4,92-4,82 (m, 1H), 4,01-3,88
(m, 2H), 3,46 (s, 3H), 2,32 (s, 3H), 1,62 (d, J=7,1 I'u, 3H), 1,49 (d, J=6,7 'y, 3H).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 4,72 XB.

Mik 2: (R/S)-4-(((R)-1-(3-(1,1-andTop-2-rigpokcmeTun)-2-propdeHin)eTnn)amiHo)-2,6,8-TpumeTnn-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 30b)

MS (ES+) maca/3apsag = 461,17 (M+1).



itH AMP (400 MI'u, DMSO-ds) 6 8,35 (d, J=7,3 I'u, 1H), 8,00 (s, 1H), 7,70-7,61 (m, 1H), 7,47-7,38 (m,
1H), 7,26 (t, J=7,7 'y, 1H), 7,10 (s, 1H), 5,89-5,77 (m, 1H), 5,77-5,71 (m, 1H), 4,94-4,84 (m, 1H), 4,01-3,89
(m, 2H), 3,46 (s, 3H), 2,32 (s, 3H), 1,62 (d, J=7,0 'y, 3H), 1,48 (d, J=6,8 'y, 3H).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 5,41 xB.

Mpuknag 44. (R&S)-4-(((R)-1-(3-(1,1-Audptop-2-rigpokeun-2-metunnponin)-2-gpropdeHrin)etmn)amiHo)-
2,6,8-tpumeTnn-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 31)

(31a) i (31b)

YKasaHy B 3arofioBky CMosyky OAepXyBanu LUNSXOM peakuii MPOMiIKHOT cnonyku ctagii 5 npuknagy 43 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagis  6a
npuknagy 4) i3 BUKOpPUCTaHHAM MOAiOHOro MpoToKony, ykasaHoro B cTagii 2 npuknagy 28 (0,3 r, Buxig
54,80 %).

[lBa cTepeoizomepu po3ainsanu 3a A4onoMororo XipaneHoi npenapaTtueHoi HPLC.

Mk 1:  (S/R)-4-((R)-1-(3-(1,1-gudptop-2-rigpokcu-2-metnnnponin)-2-gpTopdeHin)etun)amiqo)-2,6,8-
TpumeTun-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 31a)
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MS (ES+) maca/3apsg = 489,1 (M+1).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 4,23 xB.

H AMP (400 Ml'y, DMSO-ds) 6 8,51 (s, 1H), 8,05 (s, 1H), 7,63-7,58 (m, 1H), 7,38-7,26 (m, 1H), 7,25-
7,18 (m, 1H), 7,11 (s, 1H), 5,91-5,78 (m, 1H), 5,34 (s, 1H), 4,95-4,79 (m, 1H), 3,46 (s, 3H), 2,32 (s, 3H), 1,62
(d, J=7,0 'y, 3H), 1,50 (d, J=6,8 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mk 2: (R/IS)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcm-2-meTnnnponin)-2-gropdeHin)eTmn)amiHo)-2,6,8-
TpumeTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 31b)
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MS (ES+) maca/3apsag = 489,2 (M+1).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 4,69 xB.

H AMP (400 My, DMSO-ds) & 8,57 (s, 1H), 8,06 (s, 1H), 7,65-7,60 (m, 1H), 7,41-7,27 (m, 1H), 7,25-
7,20 (m, 1H), 7,12 (s, 1H), 5,91-5,77 (m, 1H), 5,34 (s, 1H), 4,97-4,85 (m, 1H), 3,46 (s, 3H), 2,33 (s, 3H), 1,62
(d, J=7,0 'y, 3H), 1,49 (d, J=6,8 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 45. (R&S)-4-(((R)-1-(3-(1,1-OndTop-2-rigpokcn-2-MeTunnponin)-2-gTopdeHin)eTnn)amiHo)-8-
isonponin-2,6-anmeTun-6H-[1,4]okca3nHo[3,2-g]xiHa3zoniH-7(8H)-oH (cnonyka 32)
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Cragis 1. MeTun-2-izonponin-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okca3nH-6-kapbokecunat
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YkazaHy B  3arofnoBKy CMOMyKy ofepxyeBanu 3  MeTun-2-izonponin-3-okco-3,4-gurigpo-2H-
6eH30[b][1,4]okcasunH-6-kapbokcunaty (ogepxaHui 3a gonomorol crnocoby, onucaHoro y W02017/40963)
LUNIAXOM BMKOPUCTAHHSA NodibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 14 (5,10 r, Buxig 90,0 %).

1H AMP (400 MI'y, DMSO-de) 6 11,33 (s, 1H), 7,71 (s, 1H), 7,22 (s, 1H), 4,67 (d, J=4,9 'y, 1H), 3,82 (s,
3H), 2,31-2,19 (m, 1H), 1,04 (d, J=6,9 l'u, 3H), 0,94 (d, J=6,7 'y, 3H).

Cragis 2. MeTtun-2-izonponin-4-meTun-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okca3nH-6-
Kapbokcunar
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YKkasaHy B 3arofioBKY CrMOSfyKy ofepXXyBanu 3 MPOMDKHOT CMONyku cTtadii 1 WnaxoM BUKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 2 npuknagy 14 (4,10 r, Buxig 78,0 %).

1H AMP (400 MI'y, DMSO-ds) d 7,77 (s, 1H), 7,50 (s, 1H), 4,69 (d, J=5,3 'y, 1H), 3,85 (s, 3H), 3,36 (s,
3H), 2,27-2,19 (m, 1H), 1,14-0,99 (m, 3H), 0,94 (d, J=6,7 'y, 3H).

Cragis 3. MeTun-7-amiHo-2-i3onponin-4-meTun-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okcasnH-6-
kapbokcunar
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykM CTagil 2 LIsXOM BUKOPUCTaHHS
nogiGHoro NnpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (2,81 r, suxig 78,0 %).

1H AMP (400 MI'y, DMSO-ds) & 7,32 (s, 1H), 6,61 (s, 2H), 6,41 (s, 1H), 4,43 (d, J=5,7 'y, 1H), 3,78 (s,
3H), 3,23 (s, 3H), 2,23-2,17 (m, 1H), 0,98 (d, J=6,9 'y, 3H), 0,90 (d, J=6,7 'y, 3H).

Cragia 4. 8-13onponin-2,6-gumeTun-3,6-gurigpo-4H-[1,4]okcasnHo[3,2-glxiHa3oniH-4,7(8H)-gioH

YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI Crnonyku ctagil 3 LWIsXOM BUKOPUCTaHHS
noaibHoro NpoToKony, ykasaHoro B ctagii 4 npuknagy 14 (1,75 r, suxig 60,5 %).

MS (ES+) maca/3apsg = 288,0 (M+1).

Cragis 5. 4-Xnop-8-izonponin-2,6-anmetnn-6H-[1,4]Jokca3unHo[3,2-g]xiHa3oniH-7(8H)-oH

YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMonykuM ctagii 4 LsxoM BMKOPUCTaHHS
noaiGHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,95 r, Buxig 59,5 %).

MS (ES+) maca/sapsag = 306,34 (M+), 308,40 (M+2).

Cragia 6. (R&S)-4-((R)-1-(3-(1,1-OudTop-2-rigpokcu-2-meTnnnponin)-2-gpTopeHin)etun)amiHo)-8-
isonponin-2,6-aumeTun-6H-[1,4]okcasanHo[3,2-g]xiHa3zoniH-7(8H)-oH (cnonyka 32)



YKasaHy B 3arofioBKy CMOMyKy OAepKyBarnu LUASXOM peakuil MpoMiXHOI cnonyku ctagii 5 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTunnponaH-2-ony (Ctagis 6a npuknagy 4) Wnsxom
BMKOPUWCTaHHSA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,3 r, Buxig 50,76 %).

XipanbHe po3fineHHs npeacTaBneHol BuLle Crnonyku 3abesnedvyBano ABa CTepeoisoMepwu, SK yKasaHo
HIXYe.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-andTOpP-2-rigpoKcn-2-meTnnnponin)-2-dpropdeHin)etTmn)amiHo)-8-
isonponin-2,6-aumeTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 32a)

MS (ES+) maca/3apsag = 516,82 (M+).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 3,95 xB.

1H AMP (400 MI'u, DMSO-ds) & 8,48 (s, 1H), 8,02 (s, 1H), 7,66-7,57 (m, 1H), 7,38-7,27 (m, 1H), 7,23 (t,
J=7,7 T'u, 1H), 7,11 (s, 1H), 5,89-5,75 (m, 1H), 5,34 (s, 1H), 4,58 (d, J=5,7 'y, 1H), 3,47 (s, 3H), 2,32 (s, 3H),
2,22-2,07 (m, 1H), 1,61 (d, J=7,0 l'u, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,03 (d, J=6,8 'y, 3H), 0,94 (d, J=6,7
Mu, 3H).

MMik 2: (R/S)-4-(((R)-1-(3-(1,1-gudbTop-2-rigpokcu-2-meTunnponin)-2-dptopeHin)etun)amiHo)-8-
isonponin-2,6-gumeTtun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 32b)



MS (ES+) maca/3apag = 516,82 (M+).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) (60:40), tret: 4,49 xB.

1H AMP (400 MI'y, DMSO-d6) 6 8,53 (s, 1H), 8,03 (s, 1H), 7,72-7,57 (m, 1H), 7,41-7,28 (m, 1H), 7,22 (t,
J=7,7 T'u, 1H), 7,11 (s, 1H), 5,89-5,75 (m, 1H), 5,34 (s, 1H), 4,58 (d, J=6,1 'y, 1H), 3,47 (s, 3H), 2,32 (s, 3H),
2,22-2,07 (m, 1H), 1,62 (d, J=7,1 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,01 (d, J=6,8 'y, 3H), 0,93 (d, J=6,7
Mu, 3H).

Mpuknag 46. (R)-4-((1-(3-(1,1-OndTop-2-rigpokcu-2-meTunnponin)-2-dpTopdeHin)etnn)amiqo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 33)
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YKa3aHy B 3arofioBky Cronyky ofepXyBanu LUNsSXoM peakuii npoMikHoT cnonyku ctagil 5 npuknagy 31 i
rinpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-ptopdeHin)-1,1-gudtop-2-meTunnponanH-2-ony  (ctagia  6a
npuknagy 4) i3 BMKOpUCTaHHAM MnodibHoOro npotokony, ykasaHoro B ctagii 2 npuknagy 28 (0,070 r, Buxig
27,1 %) (cnonyka 33).

MS (ES+) maca/3apsg = 503,4 (M+1).

1H AMP (400 MI'u, DMSO-ds) & 8,38 (s, 1H), 8,01 (s, 1H), 7,64-7,59 (m, 1H), 7,39-7,27 (m, 1H), 7,23 (t,
J=7,7 T'u, 1H), 7,07 (s, 1H), 5,92-5,75 (m, 1H), 5,34 (s, 1H), 3,40 (s, 3H), 2,31 (s, 3H), 1,61 (d, J=7,1 'y, 3H),
1,47 (s, 3H), 1,46 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 47. (R)-1,1-OudTop-1-(2-¢pTop-3-(1-((2,6,8,8-TeTpameTun-7,8-gurigpo-6H-[1,4]JokcasnHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHin)-2-meTunnponaH-2-on (cnonyka 34)



YKkasaHy B 3arofioBKy CrOfyKy oepXyBanu 3 npuknagy 46 LWnsxoM BMKOPUCTaHHS MogibHoro
npoTokony, ykasaHoro B npuknagi 23 (0,037 r, Buxig 29,30 %).

MS (ES+) maca/3apsag = 489,24 (M+1).

H AMP (400 MI'u, DMSO-ds) & 7,96 (d, J=7,6 'y, 1H), 7,61-7,57 (m, 1H), 7,40 (s, 1H), 7,32-7,28 (m,
1H), 7,23-7,17 (m, 1H), 6,76 (s, 1H), 5,89-5,73 (m, 1H), 5,34 (s, 1H), 3,12 (s, 2H), 3,07 (s, 3H), 2,24 (s, 3H),
1,58 (d, J=7,0 'y, 3H), 1,34 (s, 3H), 1,33 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 48. (R)-2,2-OudTop-2-(2-dTop-3-(1-((2,6,8,8-teTpameTnn-7,8-gurigpo-6H-[1,4]Jokca3unHo[3,2-
g]xiHasoniH-4-in)amiHo)eTun)deHin)etax-1-on (cnonyka 35)
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YKasaHy B 3arofioBKy CrOMyKy ofepxyBanu 3 npuknagy 31 LWAsSXOM BMKOPUCTaAHHA nofdibHoro
npoTokony, ykasaHoro B npuknagi 23 (0,015 r, Buxig 17,17 %).
MS (ES+) maca/3apsag = 461,23 (M+1).
1H AMP (400 MI'y, DMSO-de) 6 8,09 (s, 1H), 7,67-7,63 (m, 1H), 7,45-7,36 (m, 2H), 7,27-7,23 (m, 1H),
6,77 (s, 1H), 5,88-5,78 (m, 1H), 5,72 (t, J=6,4 'y, 1H), 3,99-3,88 (m, 2H), 3,13 (s, 2H), 3,07 (s, 3H), 2,28 (s,
3H), 1,60 (d, J=7,1 'y, 3H), 1,34 (s, 3H), 1,33 (s, 3H).

Mpuknag 49, (R&S)-2,2-Oundtop-2-(2-dTop-3-((R)-1-((2,6,8-TpumeTnn-7,8-aurigpo-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-4-in)amiHo)eTun)deHin)etan-1-on (cnonyka 36)
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[lBa cTepeoizomepu CUHTE3yBanu OKPEMO, SK yKa3aHO HUXKYe.



Mik 1: 2,2-andtop-2-(2-pTop-3-((R)-1-(((S/R)-2,6,8-TpumeTnn-7,8-aurigpo-6H-[1,4]okcasunHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHrin)eTtaH-1-on (cnonyka 36a)

YKasaHy B 3arofioBky Cronyky ogepxyBanmu 3i cnonyku 30a wWASAXOM BUKOPUCTaHHA nofdibHoro
NPOTOKONY, yKkaszaHoro B ctagil 1 npuknagy 23.
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MS (ES+) maca/3apsag = 447,17 (M+1).

H AMP (400 MI'y, DMSO-de) & 7,93 (d, J=7,5 'y, 1H), 7,64-7,60 (m, 1H), 7,49-7,32 (m, 2H), 7,26-7,22
(m, 1H), 6,78 (s, 1H), 5,85-5,78 (m, 1H), 5,78-5,71 (m, 1H), 4,44-4,38 (m, 1H), 3,99-3,90 (m, 2H), 3,45-3,32
(m, 2H), 3,02 (s, 3H), 2,26 (s, 3H), 1,59 (d, J=7,1 'y, 3H), 1,34 (d, J=6,2 'y, 3H).

Mik 2: 2,2-pndpTop-2-(2-dbT1op-3-((R)-1-(((R/S)-2,6,8-TpumeTunn-7,8-gurigpo-6H-[1,4]JokcasnHo[3,2-
glxiHasoniH-4-in)amiHo)eTun)deHin)etaH-1-on

(cnonyka 36b)

YKkasaHy B 3aronoBKy crnonyky ogepxysanmu 3i cnonykm 30b wnsaxom BukopuctaHHA noAaibHoro
NpOTOKONY, yKasaHoro B ctagii 1 npuknagy 23.
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MS (ES+) maca/3apsag = 447,17 (M+1).

H AMP (400 MI'u, DMSO-d¢) & 8,16 (s, 1H), 8,03 (d, J=7,4 'y, 1H), 7,68-7,60 (m, 1H), 7,43-7,38 (m,
1H), 7,37 (s, 1H), 7,28-7,21 (m, 1H), 6,79 (s, 1H), 5,87-5,81 (m, 1H), 4,46-4,39 (m, 1H), 3,98-3,87 (m, 2H),
3,45-3,32 (m, 2H), 3,03 (s, 3H), 2,27 (s, 3H), 1,59 (d, J=7,1 'y, 3H), 1,34 (d, J=6,3 'y, 3H).

Mpuknag 50. (R)-1,1-OundTop-1-(2-dTop-3-(1-((2,6,7,7-TeTpameTnn-7,8-gurigpo-6H-[1,4]Jokca3unHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHin)-2-meTunnponax-2-on (cnonyka 37)
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Y po3uunH meTun-3,3-gumeTtun-3,4-gurigpo-2H-6eH3o[b][1,4]okca3nH-6-kapbokecnnary (8,1 r, 36,6 mmonb)
(nocunanHa: WO40963) i nipnanny (29,6 mn, 366 mmorns) y DCM (80,0 mn) pogaBanu auetunxnopug (3,90
M1, 54,9 mmone) npu 0 °C i peakuiHy cyMill nepemillyBanu 3a KiMHaTHOI TeMnepaTtypu B atmocdepi a3oTy
npotarom 16 rog. lMlicns 3aBeplUeHHs peakuil peakuinHy cymiw BuMAMBanun y BOOY W eKcTparyBanu 3a
ponomoroto DCM (50,0 mn x 3), opraHiyHmi wap npomuBanu 3a gonomoroto 30,0 mn Bogu, 20,0 mn
CONMbOBOr0 PO34MHy, BucywyBanu Hag 6e3BogHMM NaxSOs4 i KOHUEHTPYBanM 3a 3HWKEHOro TWUCKY Ta
HEOoUMLLIEHWI NPOAYKT ouuLLlanu 3a 4ONoOMOrow cnelu-xpomartorpadii 3 rpagieHToM eTunaueTaT-H-rekcaH 3
ofepXaHHAM yKa3aHoi B 3aronosky crnonykm (8,9 r, 92,0 %) y surnsai 6e36apsHoi HaniBTBEpAOT PEHOBUHN.

1H AMP (400 MI'y, DMSO-ds) & 7,70-7,61 (m, 2H), 7,05 (d, J=8,4 'y, 1H), 4,00 (s, 2H), 3,33 (s, 3H),
2,19 (s, 3H), 1,44 (s, 6H).

Cragisa 2. Metun-4-auetun-3,3-aumeTunn-7-Hitpo-3,4-gurigpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunaT
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YKkaszaHy B 3arofioBKy CrOMyKy OAepXyBanu 3 MPOMDKHOI Cronyku ctafil 1 LWNAXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 14 (5,1 r, Buxig 87,0 %).

GCMS maca/zapsg 308,18 (M+).

H AMP (400 MI'u, DMSO-ds) & 7,67 (s, 1H), 7,60 (s, 1H), 4,08 (s, 2H), 3,81 (s, 3H), 2,28 (s, 3H), 1,43
(s, 6H).

Cragisa 3. Metun-3,3-aumeTnn-7-HiTpo-3,4-aurigpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunaT
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Y po3unH metun-4-auetun-3,3-aumeTun-7-HiTpo-3,4-auringpo-2H-6eH30o[b][1,4]okcasnH-6-kapbokcunaTy
(5,11, 16,54 mmonb) y MeOH (50,0 mn) gogasanun K2COs (9,15 1, 66,2 Mmonb) 3a KiMHaTHOI TeMnepaTypu Ta
peakuiHy CyMill nepemillyBanu 3a KiMHaTHOI Temnepatypu npoTtdarom 1 ro. Po3uyuHHMK BunapioBanu Ta
3anuuwok posbasnsanu sogoto (200,0 mn) Ta ekctparyBanum 3a gonomoroto DCM (100,0 mn x 3), opraHiyHui
Lap npomMuBanu conboBum posyvmHoMm (50,0 mn), BucywyBanu Hag 6e3sogHuM Na2SOs, KOHLEHTpyBanu 3a



3HWXKEHOr0 TUCKY i HEeOYMLLEHMM MPOoAYKT ouuwanu 3a JonomMorow delwl-xpomaTorpadoii B rpagieHTi
eTunaueTaT:H-TekCaH 3 odepXaHHAM ykasdaHoi B 3aronosky cnonyks (4,1 r, 93,0 %) y Burnsgi KosToi
TBEPAOT PEYOBMHMU.

MS (ES+) maca/3apsag = 266,18 (M+).

Cragisa 4. Metun-3,3,4-TpuMeTun-7-Hitpo-3,4-gurigpo-2H-6eH3o[b][1,4]okca3unH-6-kapbokcmnar
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YKkasaHy B 3arofioBKY CMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONyKM cTagdil 3 LWNAXOM BUKOPUCTaHHS
noaibHoro NpoToKony, ykasaHoro B ctagii 2 npuknagy 14 (3,5 r, euxig 83,0 %).

MS (ES+) maca/3apsag = 280,09 (M+).

Cragisa 5. Metun-7-amiHo-3,3,4-TpumeTnn-3,4-gurigpo-2H-6eH30[b][1,4]okcasnH-6-kapbokcunat
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YkasaHy B 3arofioBKy CrOSyKy oepXXyBasnim 3 MPOMDKHOI CNOMyKW cTagil 4 WnsaxoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (2,95 r, suxig 97,0 %).

MS (ES+) maca/3apsag = 250,12 (M+).

Cragisa 6. 2,6,7,7-TeTtpameTun-3,6,7,8-tetparigpo-4H-[1,4]okcasnHo[3,2-g]xiHa30niH-4-0H
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YKaszaHy B 3arofioBKY CMOSMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykuM cTagil 5 LnisxoM BMKOPUCTaHHS
noaibHoro NpoToKONYy, ykasaHoro B ctagii 4 npuknagy 14 (2,7 r, suxig 90,0 %).

MS (ES+) maca/3apsg = 260,0 (M+1).

Cragisa 7. 4-Xnop-2,6,7,7-tetpametun-7,8-gurigpo-6H-[1,4]Jokca3unHo[3,2-g]xiHa3oniH

jeeen

YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctagil 6 LUnsXxoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,35 r, Buxig 40,8 %).

MS (ES+) maca/3apsag = 278,27 (M+1).

Cragia 8. (R)-1,1-OndpTop-1-(2-dbTop-3-(1-((2,6,7,7-TeTpameTnn-7,8-aurigpo-6H-[1,4]okcasnHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHin)-2-meTunnponaH-2-on (cnonyka 37)



YKkasaHy B 3aronoBKy CMoOnyKy OAepXXyBanu LsSXOM peakuii NpoMiKHOT cnonyku ctagil 7 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTnnnponaH-2-ony (Ctagis 6a npuknagy 4) LWnsxom
BMKOPUWCTaHHA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,094 r, suxig 21,38 %).

MS (ES+) maca/sapsg = 489,12 (M+1).

H AMP (400 My, DMSO-de) 6 8,00 (d, J=7,6 'y, 1H), 7,61-7,57 (m, 1H), 7,33-7,27 (m, 2H), 7,22-7,18
(m, 1H), 6,83 (s, 1H), 5,86-5,76 (m, 1H), 5,33 (s, 1H), 4,01 (s, 2H), 2,92 (s, 3H), 2,25 (s, 3H), 1,58 (d, J=7,1
lu, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,20 (s, 6H).

Mpuknag 51. (R)-4-((1-(3-(1,1-AndTop-2-rigpokcu-2-meTnnnponin)-2-gpTopdeHin)etun)amiHo)-2,6,8-
TpumeTunnipnao[2,3-g]xiHasoniH-7(6H)-oH (cnonyka 38)
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Cragis 1. Metun-4-copmin-3-nponioHamigobeHsoat
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Y nepemiwyBaHui po3dnH metun-3-6pom-4-chopminéeHsoaty (3,0 r, 12,34 mmonb) (Tetrahedron, 2008,
vol. 64, # 4, p. 688-695, European Journal of Medicinal Chemistry, 2015, vol. 92, p. 818-838) gogasanu
nponioHamig (1,35 r, 18,51 mmonb), Pdz(dba)s (1,13 r, 1,234 mmonb), Xantphos (1,43 r, 2,47 MMonb) i
Cs2C03 (10,05 r, 30,9 mmonb) B iHepTHI atmocdepi. PeakuinHy cymiw nepewmiwysanu npu 75 °C npotsirom
12 rog. PeakuiiHy cymill oxonomKyBanu 0o KiMHaTHOI TemnepaTypu. PeakuiiHy cymiwl po30aensnu BOAOK
(50,0 mn) Ta ekctparysanu etunauetratom (100,0 mn). OpraHiyHi Wwapu npomMmBann CONbOBUM PO3YMHOM
(30,0 mn) i koHueHTpyBanu. OfepXaHWW 3anuLLOK oOuvMLLanM 3a AonoMorow drell-xpomaTorpadii i3



BUKOpUCTaHHAM entoeHTy 0-50 % eTunaueTaTy B H-TeKCaHi 3 0gepXXaHHSM yKas3aHol B 3arofiloBKY CrOSyKu Y
Burnsgi 6inoi tBepaoi peyosuHm (1,8 r, Buxig 62,0 %).

MS (ES+) maca/3apsag = 235,14 (M+).

Cragisa 2. MeTun-3-meTnn-2-okco-1,2-aurigpoxiHoniH-7-kapookcunar
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Po3uuH meTun-4-copmin-3-nponioHamigobeHsoaty (2,9 r, 12,33 mmons) i K2CO3 (2,56 1, 18,49 mmonb) y
DMF (10,0 mn) nepemiwysanu npu 100 °C npotarom 2 rofd. B iHepTHiN aTmocdepi. Peakuiivy cymiw
po3basnanu Bogoto (30,0 mn) Ta ekctparyBanu etunauetatom (50,0 mn x 2). O6'egHaHuin opraHidHuiA Wwap
BiJokpemnioBanu, BucywyBanu Hag 6e3sogHnm NaxSOs, KOHUEHTpyBanuM 3a 3HWXKEHOro TUCKY Ta
HeOouMLLIEHNA NPOAYKT ouMLLann 3a 4onomorol dneLu-xpomartorpadil i3 BAKOPUCTaHHAM rpagieHTa entoeHTy
eTunaueTaT:H-TekcaH 3 odepXaHHaM 1,5 © ykasaHoi B 3aronoBky cnonyku, suxig 56,0 %, y Burnagi xoBToi
TBEPAOT PEYOBUHM.

1H AMP (400 MI'y, DMSO-de) & 11,96 (s, 1H), 7,92 (s, 1H), 7,86 (s, 1H), 7,69 (s, 2H), 3,88 (s, 3H), 2,12
(s, 3H).

Cragisa 3. MeTun-3-meTnn-6-HiTpo-2-okco-1,2-anrigpoxiHoniH-7-kapbokcunat
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YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI CMonyku cTafil 2 LWMsSXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 14 (1,0 r, Buxig 92 %).

MS (ES+) maca/3apsag = 260,96 (M-1).

Cragisa 4. Metun-1,3-aumeTnn-6-HiTpo-2-okco-1,2-anrigpoxiHoniH-7-kapbokcmnar

YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctagil 3 LUnsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 14 (0,90 r, Buxig 85 %).

MS (ES+) maca/3apsg = 277,08 (M+1).

Cragisa 5. MeTun-6-amiHo-1,3-gumeTun-2-okco-1,2-aurigpoxiHoniH-7-kapbokecunat

YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 4 LUnsxoM BUKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (0,65 r, suxig 81,0 %).

MS (ES+) maca/3apsag = 247,21 (M+1).

Cragis 6. 2,6,8-TpumeTnn-3,6-aurigponipnao[2,3-g]xiHazoniH-4,7-4ioH



YKkasaHy B 3arofioBKY CMOSfyKy ofepXXyBanu 3 MPOMDKHOT CMONYKM cTadil 5 WNAXoM BUKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,20 r, Buxig 38,6 %).

MS (ES+) maca/3apsag = 256,02 (M+1).

Cragis 7. 4-Xnop-2,6,8-TpumeTunnipnao[2,3-g]xiHa3oniH-7(6H)-oH

YKkasaHy B 3arofioBKy CrOSyKy ogepXXyBanu 3 MPOMDKHOI CMOMyKM CTagdii 6 LMsSXOM BMKOPUCTAHHSA
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,19 r, suxig 89,0 %).

MS (ES+) maca/3apsag = 274,08 (M+1).

Crapis 8. (R)-4-((1-(3-(1,1-OndbTOp-2-rigpokcu-2-MmeTunnponin)-2-cpTopdeHin)eTnn)amido)-2,6,8-
TpumeTunnipnao([2,3-g]xiHasoniH-7(6H)-oH (cnonyka 38)
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YKasaHy B 3arofioBKy CMonyKy OAepKyBanu LUNSAXOM peakuii NPOMDKHOI Cronyku cTagii 7 i rigpoxnopuagy
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTnnnponaH-2-ony (ctagis 6a npuknagy 4) Wnisxom
BMKOPUWCTaHHSA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,03 r, Buxig 8,92 %).

MS (ES+) maca/3apsag = 485,24 (M+1).

1H AMP (400 Ml'y, DMSO-ds) 8,64 (d, J=7,3 'y, 1H), 8,28 (s, 1H), 7,94-7,88 (m, 1H), 7,87 (s, 1H),
7,71-7,45 (m, 1H), 7,41-7,29 (m, 1H), 7,27-7,18 (m, 1H), 5,92-5,83 (m, 1H), 5,34 (s, 1H), 3,79 (s, 3H), 2,35
(s, 3H), 2,17 (s, 3H), 1,65 (d, J=7,0 'y, 3H), 1,25 (s, 3H), 1,22 (s, 3H).

Mpuknag 52. (R)-4-((1-(3-(1,1-OudpTop-2-rigpokcu-2-meTunnponin)-2-gpTopdeHin)etun)amiHo)-2,6,8-
TpumMeTunnipasuHo[2,3-g]xiHa3oniH-7(6H)-oH (cnonyka 39)
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Cragia 1. ETun-7-6pom-2-meTtunn-3-okco-3,4-aurigpoxiHokcaniH-6-kapbokcunar
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Y nepemiwyBaHUi po3ynH eTun-7-6pom-2-meTun-3-okco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunaty
(4,6 1, 14,69 mmonb) (W0O2019/243823) y THF (50,0 mn) gogasanu giokeung mapradut (12,77 r, 147,0
MMOJb) i peakuiHy cymilw nepemiwysanu npu 25°C npotsarom 16 roa. lMicns 3aBepLUeHHs peakLii peakuinHy
cyMmiw inbTpyBanu 4vepes wap uenity, npommeanu 3a gonomorot etunauetaty (100,0 mn) i dinbTpaT
BMMapIoBanu nig BakyymoMm 3 OfepXXaHHSAM yKa3aHOi B 3arofloBKYy CMOSykM Y BUrmnsgi 0pyaHo-6inoi teepaoi
peyoBuHu (3,51, 77,0 %).

MS (ES+) maca/3apsg =311,21 (M+1).

Cragisa 2. ETun-7-6pom-2,4-gumeTunn-3-okco-3,4-aAnrigpoxiHokcaniH-6-kapbokcunaTt
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YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI crnonyku ctagil 1 LWnAsXoM BUKOPUCTaHHS
nogibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 40 (2,8 r, Buxig 77,0 %).

1H AMP (400 MI'u, DMSO-ds) d 8,04 (s, 1H), 7,81 (s, 1H), 4,39 (q, J=7,1 'y, 2H), 3,61 (s, 3H), 2,47 (s,
3H), 1,36 (t, J=7,1 ', 3H).

Cragis 3. 7-bpom-2,4-aumeTnn-3-okco-3,4-anrigpoxiHokcaniH-6-kapboHoBa kucnoTta
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YKkaszaHy B 3arofioBKY CMOSflyKy OAEPXXyBanu 3 MPOMDKHOI CMOMyKW cTagii 2 LWsSXOM BUKOPUCTaHHSA
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 40 (1,8 r, Buxig 70,4 %).

1H AMP (400 MI'y, DMSO-ds) 6 13,78 (s, 1H), 8,02 (s, 1H), 7,81 (s, 1H), 3,62 (s, 3H), 2,47 (s, 3H).

Cragis 4. 2,6,8-TpumeTtun-3,6-gurigponipasunHo[2,3-g]xiHa3oniH-4,7-aioH
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YKkasaHy B 3arofioBKy CrMOfyKy ofepXyBanu 3 MPOMDKHOT CMONyKM cTagdil 3 LWNAXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 30 (1,49 r, Buxig 90,0 %).

MS (ES+) maca/3apsag = 257,14 (M+1).

Cragis 5. 4-Xnop-2,6,8-TpumeTunnipasnHo[2,3-g]xiHasoniH-7(6H)-oH
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YKaszaHy B 3arofioBKY CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 4 LnsxoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,05 r, suxia 11,66 %).

1H AMP (400 MT'u, CDCI3) 6 8,43 (s, 1H), 7,96 (s, 1H), 3,84 (s, 3H), 2,91 (s, 3H), 2,71 (s, 3H).

Crapis 6. (R)-4-((2-(3-(1,1-Ondptop-2-rigpokcu-2-metunnponin)-2-topdeHin)etun)amiHo)-2,6,8-
TpumeTunnipasunHo[2,3-glxiHazoniH-7(6H)-oH (cnonyka 39)
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YKasaHy B 3arofioBKy CMoOmnyKy OAep>KyBamnu LWNAXOM peakuii NPOMKHOI cnonyku ctagii 5 i rigpoxnopuagy
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTnnponaH-2-ony (ctagis 6a npuknagy 4) LWnisxom
BMKOPUWCTaHHSA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,023 r, suxig 15,31 %).

MS (ES+) maca/3apsag = 486,36 (M+1).

H AMP (400 Mly, DMSO-ds) & 8,67 (d, J=7,2 'y, 1H), 8,33 (s, 1H), 7,90 (s, 1H), 7,65-7,60 (m, 1H),
7,35-7,31 (m, 1H), 7,25-7,20 (m, 1H), 5,90-5,82 (m, 1H), 5,34 (s, 1H), 3,75 (s, 3H), 2,46 (s, 3H), 2,37 (s, 3H),
1,65 (d, J=7,0 I'u, 3H), 1,25 (s, 3H), 1,22 (s, 3H).

Mpuknag 53. (R)-4-((1-(3-(1,1-OudpTop-2-rigpokcu-2-meTnnnponin)-2-gpTopdeHin)etun)amiHo)-2,6,9-
TpumeTun-6,9-aurigponipasuHo[2,3-g]xiHa3oniH-7,8-gioH (cnonyka 40)
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Cragis 1. ETnn-2-6pom-4-dTop-5-HiTpobeH3oaT
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Y nepemillyBaHUN pPO3YNH 2-Opom-4-pTop-5-HiTpobeH3oMHOi kucnotu (40,5 r, 153,0 Mmonb)
(US2018/291002, 2018, Al) B etaHoni (300,0 mn) npu 0 °C gogasanu no kpannsax H2SO4 (16,35 mn, 307,0
mmonbe) npotarom 30 xB. PeakuinHy cymiw Harpisanu npu 100 °C npotarom 16 roa. Nepebir peakuii
BigcTexysanu 3a gonomoroio TLC. PeakuiiHy Ccymill KOHUEHTpyBanu i racunvM 3a [AOMOMOrol Hacwu.
po3dnHy NaHCOs (100,0 mn) Ta ekctparysanu etunauvetratom (2x200,0 mn). O6'eaHaHunin opraHiyHuiA wap
npommBanu coneoBuMM posdnHom (100,0 mn) i Bucywysanu Hag 6Ge3sogHWM cynbdartom HaTpilo Ta
PO3YMHHUK BUMAPOBArM 3a 3HWKEHOIrO TUCKY 3 OAEPXKaHHSM yKa3aHoi B 3arofioBKy CMonyku eTun-2-6pom-4-
dTop-5-HiTpobeH3oaTy (36,5 r, Buxig 81,0 %) y Burnagi 6pygHo-6inoi TBepaoi peyoBuHN.

1H AMP (400 MI'y, DMSO-de) & 8,53 (d, J=7,9 'y, 1H), 8,22 (d, J=10,8 'y, 1H), 4,38 (q, J=7,1 ', 2H),
1,35 (t, J=7,1 ', 3H).

Crapgis 2. ETun-2-6pom-4-(MeTnnamiHo)-5-HiTpobeHsoaT
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Y nepemiwlyBaHuin po3yvH eTun-2-6pom-4-ptop-5-HiTpobeHsoaty (6,0 r, 20,54 mmornb) B eTaHoni (60,0
mn) i 40 % meTeHaminy (7,97 mn, 41,1 mmonb) B eTaHoni gogasanu npu 0 °C. lMicna gogaBaHHA oepxaHy
cymiw nepemiwysanu npotdarom 1 rog. npu 0 °C. Mepebir peakuii BigcTexysanu 3a gornomorotwo TLC. Y
peakuinHy cymiw gopasanu gietunosun etep (100,0 mn) n ocag pos3ginanu wnaxom dinetpadii. Mpoaykr
BMCYLLYBanyM 3a 3HWKEHOTO0 TUCKYy 3 OOEepXKaHHsIM yKas3aHoi B 3arorfioBKy CMOSMyKW eTun-2-6pom-4-
(meTnnamiHo)-5-HiTpobeHsoaty (5,4 r, Buxig 87,0 %) y BUrnsAai )KOBTOrO NMOPOLLKY.

1H AMP (400 MI'y, DMSO-de) 6 8,70-8,46 (m, 2H), 7,27 (s, 1H), 4,28 (q, J=7,1 'y, 2H), 3,00 (d, J=4,5
lu, 3H), 1,32 (t, J=7,1 'y, 3H).

Crapis 3. ETun-2-6pom-4-(2-eTokcu-N-meTun-2-okcoaleTamigo)-5-HitpobeHsoat
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Y nepemiwyBaHui po3ynH eTun-2-6pom-4-(MeTunamino)-5-Hitpobensoaty (5,3 r, 17,49 mmonb) y THF
(50,0 mn) noeinbHO gopaeanu TEA (24,37 mn, 175 mmonb) Ta etunokcaninxnopug, (19,57 mn, 175 mmonb)
npu 0 °C. licna 3aBeplUueHHA OOAaBaHHSA peakuinHy cymiw nepemiwysanu npu 75 °C npotarom 30 xB.
Mepebir peakuii BigcTexysanu 3a gonomorot TLC. PeakuinHy cymill 4OBOAMMM A0 KiMHATHOI TemnepaTypu,
racunu 3a gonomoroto Hacud. po3umHy NaHCOs (100,0 mn) Ta ekctparyBanu 3a OMOMOrow etunauerary
(2%x200,0 mn). O6'egHaHU OpraHiyHWA Wap NpoMmBany conbosuM po3ddnHom (100,0 mn) i Bucywysanu Hag



6e3BOOHVNM Cynb(aToOM HaTPIlo i PO3YMHHMK BMNAPIOBANN 3a 3HWKEHOIO TUCKY 3 OOEPXKaHHSAM HEeOYMLLEHOTO
npoaykty (6,0 r) y Burnagi nunkoi TBEPAOI peHOBUHU, SIKy BUKOPUCTOBYBAsM sk Taky A4S HACTYMNHOI peakuii.
MS (ES+) maca/3apsg = 403,1 (M+1).
Cragis 4. ETun-7-6pom-1-meTtun-2,3-giokco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunar
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Y nepemiwyBaHumn posynH etun-2-6pom-4-(2-etokeun-N-metun-2-okcoavetamigo)-5-HirpobeHsoaty (6,0 r,
14,88 mmonb) y THF (30,0 mn), etadoni (30,0 mn) i Boai (30,0 mn) gogasanu gutioHaT HaTpito (9,20 r, 44,6
MMOIb) 3@ KiMHaTHOI TemnepaTypw i peakuinHy macy Harpisanu npu 100 °C npotarom 3 rog. lNepebir peaxuii
BigcTexysanu 3a gonomoroto TLC. lMicna 3aBeplueHHs peakuii it OXonomKyBanu Jo KiMHaTHOT TemnepaTypu
Ta racvnu Bogoto. PeakuiiHy macy ekctparyBanu etunauetaTtom (2x100,0 mn). OpraHiyHun wap npommusanm
Bogoto (100,0 mn), BucywyBanu Hag 6e3BoaHMM cynbdaTtoM HaTpilo i BUMaptoBanyM 3a 3HMKEHOrO TUCKY 3
OAEPXKaHHAM  HEOUULLLEHOrO  3aruLiKy, SKWR ouuwanu 3a gornomorok  dnew-xpomatorpadii - i3
BMKOPUCTaHHAM entoeHTy (1-5 %) meTtaHony B DCM 3 ofepaHHAM yKa3aHOi B 3arofioBKy CMOSyKn eTun-7-
6pom-1-meTun-2,3-giokco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunaty (1,9 r, suxig 39,0 %) y Burnsagi
6inoi TBepaoi pe4YoBUHN.

MS (ES+) maca/3apsag = 327,22 (M+1).

1H AMP (400 MI'u, DMSO-de) 6 12,15 (s, 1H), 7,65 (s, 1H), 7,63 (s, 1H), 4,33 (q, J=7,1 'y, 2H), 3,50 (s,
3H), 1,33 (t, J=7,1 ', 3H).

Cragisa 5. ETun-7-6powm-1,4-gumeTtun-2,3-giokco-1,2,3,4-TeTparigpoxiHokcaniH-6-kapbokcunar
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Yy nepemilysaHum pPO34nH eTnn-7-6pom-1-meTnn-2,3-giokco-1,2,3,4-teTparigpoxiHokcarniH-6-
kapbokcunarty (1,9 r, 5,81 mmone) y DMF (50,0 mn) gogasanu K2COz (2,41 r, 17,42 MMOnb) i3 HACTyNMHUM
JofasaHHAM Mo kpannax metunoauay (1,09 mn, 17,42 mmons) i peakuinHy macy nepemiwysanu npu 25 °C
BOIOI0, TBEPAY OCaPKEHY peyoBuHY inbTpyBanu. OaepxaHy TBepay pevyoBUHY BUCYLLYBANW 3a 3HUXKEHOro
TUCKY 3 OJEPXaHHAM yKa3aHOoi B 3arofioBky CMnonyku eTtun-7-6pom-1,4-gumetnn-2,3-giokco-1,2,3,4-
TeTparigpoxiHokcaniH-6-kapbokcunaty (1,7 r, Buxig 86,0 %) y Burnagi 6pygHo-6inoi TBepaoi peyHoBuHN.

MS (ES+) maca/zapsag = 341,22 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 7,71 (s, 1H), 7,70 (s, 1H), 4,36 (q, J=7,1 I'u, 2H), 3,55 (s, 3H), 3,54 (s,
3H), 1,36 (t, J=7,1 ', 3H).

Cragisa 6. ETun-7-((TpeT-6yTokcukapboHin)amiHo)-1,4-gumetnn-2,3-giokco-1,2,3,4-teTparigpoxiHokcaniH-
6-kapbokcunaT
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Y  nepemiwyBaHUA  pO34MH  eTun-7-6pom-1,4-gumeTvn-2,3-giokco-1,2,3,4-TeTparigpoxiHokcaniH-6-
kapbokcunarty (0,6 r, 1,76 mmonb) y 1,4-giokcaHi (15,0 mn) gogasanu Tpet-6yTunkapbamat (0,31 r, 2,64



mmornb), Cs2COs (0,688 1, 2,110 Mmonb) i cycneHsito gerasyBanu asotom npotarom 10 xB. B ogepxaHe
popasann Xantphos (0,122 r, 0,211 mmonb) i Tpuc(anbeHsunigeHauetoH)gunanagin(0) (0,081 r, 0,088
MMorb). PeakuiiHy cymiw HarpiBanu npu 110 °C npotsrom 3 roa. lNMepebir peakuii BigcTexyeanu 3a
ponomoroto TLC. PeakuiiHy cymill oxonomkyBanu A0 K. T. i PO34YMHHUK BUOANSANN 3@ 3HWKEHOIO TUCKY 3
OfepXaHHAM HeouuLleHOol cnonyku. HeouuwleHy cnonyky ouuviianu 3a 4onoMoror dnetu-xpomarorpadii i3
BMKOpUCTaHHAM entoeHTy (0-10 %) metaHony B DCM 3 ogepxaHHsM yka3aHOI B 3arofioBKy CNofnyku eTun-7-
((TpeT-6yTOKCUKapbOHIn)amiHo)-1,4-aumeTnn-2,3-giokco-1,2,3,4-tetparigpoxiHokcaniH-6-kapbokcunaty (0,6
r, Buxig 90,0 %) y Burnsai KOpMyHeBOI TBEPAOI PEYOBMHM.

MS (ES+) maca/3apsag = 378,35 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 10,22 (s, 1H), 8,23 (s, 1H), 7,78 (s, 1H), 4,37 (q, J=7,1 'y, 2H), 3,54 (s,
3H), 3,52 (s, 3H), 1,51 (s, 9H), 1,37 (s, 3H).

Cragis 7. lNapoxnopug eTun-7-amiHo-1,4-gumeTtnn-2,3-giokco-1,2,3,4-teTparigpoxiHokcaniH-6-
Kapbokcunarty
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Y nepemiwyBaHWn po34uH  eTun-7-((TpeT-byTokcmkapboHin)amiHo)-1,4-aumeTun-2,3-giokco-1,2,3,4-
TeTparigpoxiHokcaniH-6-kapbokcunaty (0,6 r, 1,59 mmone) B 1,4-giokcaHi (5,0 mn) gogasanu 4 M HCI B
aiokcaHi (9,94 mn, 39,7 mmonb) i peakuiiHy macy Harpisanu npu 60 °C npotsrom 1,5 rog. lNepebir peakuii
BigcTexyBanu 3a gonomoroto TLC, npu uboMy nicnsi 3aBepLUEHHS peakuii peakuiinHy Macy BunaptoBanu 3a
3HWXKEHOTO TUCKY 3 OEPXXaHHSM HEOYMLLIEHOTO rigpoxnopuay etun-7-amiHo-1,4-gumetnn-2,3-giokco-1,2,3,4-
TeTparigpoxiHokcaniH-6-kapbokcunaty (0,48 r, Buxig 96,0 %) y Burnsagi 6pygHo-6inoi TBepaoi peyoBuHN.

MS (ES+) maca/3apsag = 278,21 (M+1).

Cragis 8. 2,6,9-TpumeTnn-6,9-aurigponipasnHo[2,3-g]xiHasoniH-4,7,8(3H)-TpmnoH
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YKkaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI CMOMykKW cTtafii 7 WAsSXOM BUKOPUCTaHHSA
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,31 r, Buxig 74,4 %).
MS (ES+) maca/3apsag = 273,15 (M+1).
H AMP (400 MI'u, DMSO-ds) & 12,26 (s, 1H), 7,84 (s, 1H), 7,51 (s, 1H), 3,61 (s, 3H), 3,59 (s, 3H), 2,37

(s, 3H).
Cragisa 9. 4-Xnop-2,6,9-TpumeTun-6,9-gurigponipasmHo[2,3-g]xiHa3oniH-7,8-0ioH
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YKkasaHy B 3arofioBKy CrMOSfyKy ofepXXyBanu 3 MPOMDKHOT CMOMYKM cTadil 8 WNAXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,22 r, suxig 74,10 %).

MS (ES+) maca/3apsag = 291,21 (M+1).

1H AMP (400 MI'u, DMSO-ds) 8 7,87 (s, 1H), 7,82 (s, 1H), 3,68 (s, 3H), 3,65 (s, 3H), 2,75 (s, 3H).



Cragis 10. (R)-4-((1-(3-(1,1-OndbTop-2-rigpokcu-2-meTmnnponin)-2-gpTopdeHin)eTunn)amiHo)-2,6,9-
TpumeTun-6,9-aurigponipasnHo[2,3-g]xiHa3oniH-7,8-gioH (cnonyka 41)
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YKasaHy B 3arofioBKy CMoOmyKy OAep)KyBamnu LUNSAXOM peakuii NPoMiKHOI cnonyku ctagii 9 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropderin)-1,1-audpTop-2-meTnnnponaH-2-ony (ctagia 6a npuknagy 4) Wnisaxom
BMKOPUWCTaHHSA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,2 r, Buxig 55,2 %).

MS (ES+) maca/3apsg = 502,31 (M+1).

H AMP (400 Ml'y, DMSO-ds) 6 8,54 (d, J=7,3 'y, 1H), 8,18 (s, 1H), 7,63-7,58 (m, 1H), 7,51 (s, 1H),
7,37-7,28 (m, 1H), 7,27-7,19 (m, 1H), 5,92-5,78 (m, 1H), 5,35 (s, 1H), 3,69 (s, 3H), 3,59 (s, 3H), 2,35 (s, 3H),
1,63 (d, J=7,1Tu, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 54. OpepxaHHs (R)-4-((1-(3-(1,1-gndbTOpP-2-rigpoKCH-2-MeTUNNPONI)-2-
dTopdeHin)eTnn)amido)-6-etnn-2,8,8-tpumeTnn-6H-[1,4]JokcasmHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyka 41)
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Crapia 1. MeTtunn-4-etnn-2,2-gumMeTUn-7-HiTpo-3-okco-3,4-aurigpo-2H-6eH30[b][1,4]okcasnH-6-
kapbokcunaT
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YKkasaHy B 3arofioBKy CMOSfyKy ogepxyBanu 3 MNpOMDKHOI cnonyku ctagii 1 npuknagy 18 wnsxom
BMKOPUCTaHHS nofibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 14 (5,7 r, suxig 74,0 %).

MS (ES+) maca/zapsag = 309,34 (M+1).

1H AMP (400 MI'u, DMSO-ds) 6 7,72 (s, 1H), 7,57 (s, 1H), 4,09-3,94 (m, 2H), 3,85 (s, 3H), 1,47 (s, 6H),
1,20-1,05 (m, 3H).



Cragis 2. MeTun-7-amiHo-4-eTun-2,2-guMeTun-3-okco-3,4-gurigpo-2H-6eH3o[b][ 1,4]okca3unH-6-
Kapbokcunar
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YKkaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMOMNyku crtagii 1 WhnsxoMm BUKOPUCTaHHSA
noaibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (3,48 r, suxig 70,0 %).
1H AMP (400 MI'y, DMSO-ds) d 7,35 (s, 1H), 6,61 (s, 2H), 6,39 (s, 1H), 3,84 (q, J=7,1 'y, 2H), 3,79 (s,

3H), 1,39 (s, 6H), 1,12 (t, J=7,1 I'u, 3H).
Cragis 3. 6-ETun-2,8,8-tpumeTtnn-3,6-guriapo-4H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4,7(8H)-aioH

e

YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykM CTagil 2 LMsSXOM BUKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (3,2 r, suxia 89,0 %).

1H AMP (400 MI'y, DMSO-de) 6 12,20 (s, 1H), 7,66 (s, 1H), 7,10 (s, 1H), 4,01 (q, J=7,0 I'u, 2H), 2,33 (s,
3H), 1,46 (s, 6H), 1,19 (t, J=7,1 I'u, 3H).

Cragisa 4. 4-Xnop-6-etun-2,8,8-tpumeTun-6H-[1,4]okcasnHo[3,2-g]xiHa3zoniH-7(8H)-oH
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YKaszaHy B 3arofioBKY CMOSfyKy OAEPXXyBanu 3 MPOMDKHOI CMonyku ctagil 3 LsxoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (1,8 r, Buxig 53,7 %).

MS (ES+) maca/3apsg = 306,1 (M+1).

Cragis 5. (R)-4-((1-(3-(1,1-AndTop-2-rigpokcun-2-meTnnnponin)-2-cpTopdeHin)eTnn)amido)-6-etnn-2,8,8-
TpumeTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH




YkasaHy B 3arofioBKy CrofyKy ogepXyBanu LUAsSXOM peakuii MpoMiKHOT cnonyku ctagii 4 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cbtopdeHin)-1,1-androp-2-meTunnponaH-2-ony (ctagis 6a npuknagy 4) LNAsSXoM
BMKOPUCTaHHSA nofibHoro npoTokony, ykasaHoro B ctagii 2 npuknaagy 28 (0,52 r, suxig 77,0 %).

MS (ES+) maca/sapsg = 517,3 (M+1).

H AMP (400 Ml'y, DMSO-d6) 6 8,34 (d, J=7,3 I'u, 1H), 7,99 (s, 1H), 7,62-7,58 (m, 1H), 7,36-7,27 (m,
1H), 7,25-7,21 (m, 1H), 7,08 (s, 1H), 5,86-5,79 (m, 1H), 5,33 (s, 1H), 4,17-4,11 (m, 2H), 2,30 (s, 3H), 1,62 (d,
J=7,1Tu, 3H), 1,46 (s, 3H), 1,45 (s, 3H), 1,32-1,19 (m, 9H).

Mpuknag 55. OpepxaHHs (R)-4-((1-(3-(1,1-gndbTOp-2-rigpoKCH-2-MeTUNNPONIn)-2-
dTopdeHin)eTnn)amio)-2,6,9,9-tetpameTnn-8,9-aurigponipnaol2,3-glxiHasoniH-7(6H)-oHy (cnonyka 42)
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Cragis 1. Metun-3-(3-meTunbyT-2-eHamigo)beHsoat

-

O

ZT

Y nepemiwyBaHum po3dnH MeTun-3-amiHobeHnsoarty (10,0 r, 66,2 mmonb) y DCM (100,0 mn) gopasanu
N,N-giisonponinetunamix (57,8 mn, 331,0 mmonb), Aogasanu No kpannsx 3-metTunbyT-2-eHoinxnopug (8,63
r, 72,8 mmone) npotsarom 10 xB. i noTim 4-gumetunamiHonipyuguH (0,81 r, 6,62 mMMonb) 3a KiMHATHOI
TemnepaTypu. OgepxxaHy B pe3ynbTaTi peakuiiHy cymill nepemiwysanu npotarom 16 roa. Mepebir peakuii
BiacTexxyBanu 3a gonomoroto TLC. lNicna 3aBepLueHHsA peakuii peakuiiHy cymiw po30aBnsinv 3a JONOMOro
DCM (100,0 mn). OpraHiyHuin Wwap sBigokpemnosanu i npomusanu sogoto (100,0 mn) i conboBMM pPO34YMHOM
(100,0 mn). BigokpemneHui opraHiyHui wap Bucywysanu Hag 6e3sogHum Na:SOs, dinbTpyBanu Ta
KOHLEeHTpyBanu. HeouuweHy macy ouuwanu 3a [JOMNOMOro KOJOHKOBOI dhnelu-xpomaTtorpadii i3
BUYKOpUCTaHHAM entoeHTy 0-70 % eTunaueTaTy B H-rekcaHi 3 oepXXaHHAM yKa3aHOl B 3arofioBKy CrOMyKu
meTun-3-(3-meTnnbyTt-2-eHamigo)beHsoaty (14,0 r, Buxia 91,0 %) y Burnagi 6pyaHo-6inoi TBepaoi
PEYOBUHMN.

MS (ES+) maca/3apsag = 234,17 (M+1).

1H AMP (400 Ml'y, DMSO-ds) & 10,06 (s, 1H), 8,45-8,26 (m, 1H), 7,99-7,73 (m, 1H), 7,71-7,53 (m, 1H),
7,47-7,29 (m, 1H), 5,97-5,66 (m, 1H), 3,86 (s, 3H), 2,17-2,10 (m, 3H), 1,91-1,85 (m, 3H).

Cragisa 2. Metun-4,4-gumeTnn-2-okco-1,2,3,4-TeTparigpoxiHoniH-7-kapookcunar
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MepemiwyBaHy cymiw MeTun-3-(3-meTnnbyT-2-eHamigo)oeHsoaty (5,0 r, 21,43 mmonb) i xnopuagy
anominito (5,72 r, 42,9 mmonb) Harpieanu npu 150 °C npotdarom 1 roa. lNMepebir peakuii BigcTexyBanu 3a
ponomoroto TLC. PeakuinHy cymill oxonomKkyBanu Ao KiMHaTHOI TeMnepaTypu Ta po3vMHANN eTunaleTatomM
(100,0 mn). OpraHiyHui wap npomuanu sogoto (30,0 mn), consoBum po3ddnHom (30,0 mn). BigokpemneHuii
opraHiyHni wap sucywysanu Hag NazS0as, inbTpyBanu i KOHLEHTPYBANWU 3a 3HMXEHOIO TUCKY N ofepXaHy



TBEPAY PEYOBUMHY OuULLanM Big AieTUNOBOro eTepy 3 OAepXXaHHAM yKa3aHOol B 3arofiloBKY CMOYKM MEeTUM-3-
(3-meTunbyT-2-eHamigo)beHsoaty (1,33 r, 26,6 %) y Burnagi 6pygHo-6inoi TBepaoi peyoBUHM.

MS (ES+) maca/3apsag = 234,25 (M+1).

1H AMP (400 MI'y, DMSO-ds) 8 10,34 (s, 1H), 7,58 (dd, J=8,0, 1,8 'y, 1H), 7,50 (d, J=1,8 'y, 1H), 7,44
(d, J=8,1Tu, 1H), 3,84 (s, 3H), 1,25 (s, 6H).

Cragisa 3. Metun-4,4-aumeTnn-6-HiTpo-2-okco-1,2,3,4-TeTparigpoxiHoniH-7-kapbokcunar
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YKkasaHy B 3arofioBKy CrOSfyKy ogepXXyBanu 3 MNPOMDKHOI CMOSyKM CTagdil 2 LWNAXOM BUKOPUCTaHHSA
nogibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 42 (0,23 r, suxig 96,0 %).

MS (ES+) maca/3apsag = 278,91 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 10,84 (s, 1H), 8,00 (s, 1H), 7,16 (s, 1H), 3,84 (s, 3H), 3,39 (s, 2H), 1,29
(s, 6H).

Cragisa 4. Metun-1,4,4-TpuMeTuUn-6-HiTpo-2-0Kco-1,2,3,4-TeTparigpoxiHoniH-7-kapbokcunat
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YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI Crnonyku ctagil 3 LWIsXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 40 (0,21 r, Buxig 87,0 %).

MS (ES+) maca/3apsag = 292,94 (M+1).

H AMP (400 MI'u, DMSO-ds) 6 8,03 (s, 1H), 7,45 (s, 1H), 3,87 (s, 3H), 3,35 (s, 3H), 2,59 (s, 2H), 1,29
(s, 6H).

Cragisa 5. Metun-6-amiHo-1,4,4-TpumeTnn-2-okco-1,2,3,4-teTparigpoxiHoniH-7-kapbokcmnar
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctafil 4 LUnsxXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (0,17 r, Buxig 88,0 %).

MS (ES+) maca/3apsag = 263,33 (M+1).

H AMP (400 MI'u, DMSO-ds) 8 7,31 (s, 1H), 6,82 (s, 1H), 6,53 (s, 2H), 3,80 (s, 3H), 3,23 (s, 3H), 2,39
(s, 2H), 1,19 (s, 6H).

Cragis 6. 4-Xnop-2,6,9,9-tetpametnn-8,9-gurigponipnao[2,3-g]xiHazoniH-7(6H)-oH




YkasaHy B 3arofioBKy CrOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSlyKM cTagdil 5 LNAsSXOM BMKOPUCTaHHA
nogibHoro NpoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,13 r, Buxig 79,0 %).

MS (ES+) maca/3apsag = 272,25 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 12,20 (s, 1H), 7,59 (s, 1H), 7,52 (s, 1H), 3,37 (s, 3H), 2,52 (s, 2H), 2,34
(s, 3H), 1,29 (s, 6H).

Cragisa 7. 4-Xnop-2,6,9,9-tetpametnn-8,9-aurigponipnao[2,3-g]xiHazoniH-7(6H)-oH

YkasaHy B 3arofioBKy CrMOSyKy oepXXyBanu 3 MPOMDKHOI CMONyKM cTagdii 6 LWNaXoM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,07 r, Buxig 61,8 %).

MS (ES+) maca/3apsag = 289,21 (M+).

1H AMP (400 MI'y, DMSO-de) & 7,64 (s, 1H), 7,56 (s, 1H), 3,38 (s, 3H), 2,54 (s, 2H), 2,47 (s, 3H), 1,30
(s, 6H).

Crapgis 8. (R)-4-((2-(3-(1,1-Audptop-2-rigpokcu-2-metunnponin)-2-propdeHin)etun)amiHo)-2,6,9,9-
TeTpameTun-8,9-auvrigponipnaol2,3-g)xiHasoniH-7(6H)-oH.

YKasaHy B 3arofioBKy CMomnyKy OAep>KyBanu LWNSAXOM peakuii NPOMDKHOI Crnonyku cTagii 7 i rigpoxnopuagy
(R)-1-(3-(1-amiHoeTun)-2-dpT1opdeHin)-1,1-audpTop-2-MeTnnnponaH-2-ony (ctagis 6a npuknagy 4) Wnsgxom
BMKOPUWCTaHHA nodibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,025 r, suxig 24,12 %).

MS (ES+) maca/3apsag = 501,50 (M+1).

H AMP (400 Mlu, DMSO-ds) & 8,40 (d, J=7,4 'y, 1H), 7,92 (s, 1H), 7,63-7,56 (m, 1H), 7,53 (s, 1H),
7,35-7,27 (m, 1H), 7,24-7,17 (m, 1H), 5,89-5,77 (m, 1H), 5,35 (s, 1H), 3,48 (s, 3H), 2,53 (s, 2H), 2,32 (s, 3H),
1,61 (d, J=7,0 'y, 3H), 1,30 (s, 3H), 1,29 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 56. OpepxaHHa  N-((R)-1-(3-amiHo-5-(TpudTopmeTun)deHin)etun)-2-metun-6-(((R/S)-
TeTparigpodypan-3-in)meTtun)-7,8-gurigpo-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4-amiHy (crnonyka 43)
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YKasaHy B 3arofioBKy CMOMNyKy OAEepXyBanu 3 Mpuknagy 24a LWNAXoM BUKOPUCTAHHA mnogibHoro
npoTokony, ykasaHoro B ctaaii 1 npuknagy 23 (0,005 r, Buxig 17,14 %).

MS (ES+) maca/zapsag = 488,20 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,20 (s, 1H), 7,86 (d, J=8,1 'y, 1H), 7,35-7,32 (m, 1H), 6,91-6,74 (m,
2H), 6,69 (s, 1H), 5,69-5,46 (m, 3H), 4,41-4,22 (m, 2H), 3,90-3,77 (m, 1H), 3,77-3,69 (m, 1H), 3,54-3,37 (m,
3H), 3,35-3,26 (m, 2H), 3,00 (s, 2H), 2,31 (s, 3H), 2,08-1,96 (m, 1H), 1,72-1,66 (m, 1H), 1,60-1,52 (m, 3H).

Mpuknag  57. OpepxaHHa  N-((R)-1-(3-amiHo-5-(TpudTopmeTun)deHin)etun)-2-metnn-6-(((S/R)-
TeTparigpodypaH-3-in)metun)-7,8-aurigpo-6H-[1,4]okca3nHo[3,2-g]xiHa3oniH-4-amiHy (cnonyka 44)
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YKkasaHy B 3arofioBKy CMOMNyKy OAepXyBanu 3 npuknagy 24b wnaxom BUKOpPUCTaHHA nogibHoro
npoTokony, ykasaHoro B ctagil 1 npuknagy 23 (0,005 r, suxia 12,86 %) (cnonyka 44).
MS (ES+) maca/3apsag = 488,24 (M+1).
H AMP (400 Mly, DMSO-ds) & 8,22 (s, 1H), 7,82 (d, J=8,2 I'u, 1H), 7,34 (s, 1H), 6,94-6,79 (m, 2H),
6,69 (d, J=1,9 l'u, 1H), 5,75-5,35 (m, 3H), 4,37-4,19 (m, 2H), 3,88-3,78 (m, 2H), 3,70-3,67 (m, 2H), 3,54-3,45
(m, 3H), 2,80-2,62 (m, 2H), 2,30 (s, 3H), 2,10-1,94 (m, 1H), 1,71-1,61 (m, 1H), 1,56 (d, J=7,0 'y, 3H).

Mpuknag 58. OpepxaHHa (R)-1-(3-(1-((2,6-aumeTun-7,8-gurigpo-6H-[1,4]okcasunHo[3,2-g]xiHa3oniH-4-
in)amiHo)etun)-2-cpTopdeHin)-1,1-audTop-2-meTunnponaH-2-ony (cnonyka 45)
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YkaszaHy B 3arofioBKy CMOfyKy OAepXyBanu 3 npuknagy 16 wWnsaxom BUMKOPUCTAHHS MNOAiGHOro
npoTokony, ykasaHoro B npuknagi 23 (0,008 r, Buxig 27,4 %) (cnonyka 45)

MS (ES+) maca/3apsag = 461,20 (M+1).

1H AMP (400 MI'u, DMSO-de) & 7,96 (d, J=7,5 'y, 1H), 7,64-7,51 (m, 1H), 7,37 (s, 1H), 7,36-7,24 (m,
1H), 7,22-7,18 (m, 1H), 6,79 (s, 1H), 5,92-5,73 (m, 1H), 5,33 (s, 1H), 4,39-4,25 (m, 2H), 3,43-3,36 (m, 2H),
3,03 (s, 3H), 2,24 (s, 3H), 1,58 (d, J=7,1 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H).



Mpuknag  59. (R&S)-4-(((R)-1-(3-AmiHO-5-(TpudpTtopmeTnn)deHin)etnn)amiHo)-2,6,8-TpumeTnn-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-0H (cronyka 46)

NH

Cnonyka (46a) i (46b)

YKkasaHy B 3arornioBky CrofyKy ofgepXyBanu 3 NPOMiKHOI cnonyku ctagii 5 npuknagy 43 T1a 3
BMKOPUCTaHHAM MPUOATHOMO XiparbHOro amiHy LUNAXOM BUKOPUCTaHHS MOAIBHOro MpOTOKOIMY, yKa3aHoro B
ctagii 2 npuknagy 28 (0,2 r, Buxig 40,20 %).

[lBa cTepeoizomepu po3ainsanu 3a 4onoMororo XipaneHoi npenapaTtuneHoi HPLC.

Mik 1: (S/R)-4-(((R)-1-(3-amiHO-5-(TpndTOpMETUN )dEHIN)eTUN)aMiHO)-2,6,8-TpumeTnn-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 46a)
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MS (ES+) maca/3apsag = 446,17 (M+1).

XipanbHa HPLC: HEX 0,1 % DEA:IPA-DCM (1:1) (70:30), tret: 5,16 xB.

1H AMP (400 MI'u, DMSO-ds) d 8,26 (d, J=7,9 I'u, 1H), 7,97 (s, 1H), 7,10 (s, 1H), 6,88 (s, 1H), 6,86 (s,
1H), 6,71 (bs, 1H), 5,66-5,58 (m, 1H), 5,56 (s, 2H), 4,91-4,81 (m, 1H), 3,43 (s, 3H), 2,37 (s, 3H), 1,57 (d,
J=7,0 'y, 3H), 1,49 (d, J=6,8 'y, 3H).

MMik 2: (R/S)-4-(((R)-1-(3-amiHO-5-(TpudTopMeTUn)eHin)etun)amiHo)-2,6,8-tpumetnn-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 46b)

CF NH

3 2

MS (ES+) maca/3apsag = 446,11 (M+1).
XipanbHa HPLC: HEX 0,1 % DEA:IPA-MeOH (1:1) 0,1 % DEA (70:30), tret: 6,11 xB.



1H AMP (400 Mly, DMSO-ds) & 8,25 (d, J=8,0 'y, 1H), 7,96 (s, 1H), 7,10 (s, 1H), 6,91-6,86 (m, 2H),
6,72-6,70 (m, 1H), 5,64-5,58 (m, 1H), 5,58-5,54 (m, 2H), 4,93-4,83 (m, 1H), 3,43 (s, 3H), 2,37 (s, 3H), 1,57
(d, J=7,0 'y, 3H), 1,48 (d, J=6,8 'y, 3H).

Mpuknag 60. OpepxaHHs (R)-4-((1-(3-(1,1-andTOp-2-rigpoKcu-2-MeTunnponin)-2-
dTopdeHin)eTnn)amido)-10-dptop-2,6-aumeTun-6H-[1,4JokcasnHo[3,2-glxiHazoniH-7(8H)-oHy (cnonyka 47)
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Cragis 1. MeTun-2-6pom-3-dTop-4-rigpokcndeHsoat
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Y dnakoH i3 3arBuH4yyBaHol npobkoto gopaeanu N-rigpokcuauetamia (5,38 r, 71,7 mmonb), K2COs
(16,52 r, 120,0 mmonb), mMeTun-2-6pom-3,4-gudptopbenHsoar (6,0 r, 23,90 mmonb) i DMSO (20,0 mn).
MocyanHy 3anevatyBanu, Harpisanu npu 80 °C npotarom 2 rofd. i BigcTexyBanu NepeTBOPEHHS 3a
ponomoroto TLC. PeakuiiHy cymill OXOnompkyBanu o K. T. i racunu 3a JonoMorow npubnmsHo 9 eks. 2 M
HCI go kiHueBoro pH npubnuaHo 3-6. BogHy a3y ekctparyBanu etunauetatom (2x100,0 mn). O6'egHaHui
OpraHiyHMi Wwap npommeanu Bogoto (20,0 mn), conboBum po3ddnHom (20,0 M), BUCYLWyBanu Hag cyrnbdaTtom
HaTpilo | BMNapoBanu 3a 3HMWKEHOro TUCKY 3 OepPXXaHHAM HeO4ULeHOoro npoaykTy. HeounweHnn npogykr
ounLanu 3a gonomoroto drnew-xpomaTtorpadii i3 40 % eTunaueTaTy B H-TE€KCaHi SIK eJTI0EHTY 3 O4EPKAHHAM
yka3aHoi B 3aronoBky crnonyku (5,5 r, Buxig 92,0 %) y Burnsagi 6inoi 1sepgoi pe4oBuHM.

MS (ES+) maca/sapsag = 247,14 (M-2) (pexum -ve).

Cragisa 2. Metun-2-6pom-3-ptop-4-rigpokcu-5-HitpobeHzoaT



Br OH
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Y nepemilyBaHun po3uvH meTun-2-6pom-3-cpTop-4-rigpokcubersoaty (5,5 r, 22,09 mmone) B H2SO4
(10,0 mn) npu 0 °C gopgaBanu YacTMHaMK HITPONEPOKCUKUCNOTY Kanito (2,46 r, 24,29 mmonb) npotarom 10
XB., peakuinny cymiw nepemiwysanu npu 0 °C npotsirom 3 rog. PeakuinHy cymiwl BUnnBanu B NboasHy BoAy,
ocapkeHy TBepay peyvoBuHY binbTpyBanum i BUCYLLYBanu 3a 3HWXKEHOIO TUCKY 3 OAepXKaHHAM HeOouULEeHOoi
cnonyku. HeounweHy crnonyky ouuwianu 3a gonomorot drnewu-xpomartorpadii i3 40 % etunauetaTy B H-
rekcaHi ik erlloeHTy 3 0OepXKaHHSAM ykasaHoi B 3aronoBky cnonyku (6,0 r, euxig 92,0 %).

1H AMP (400 MI'u, DMSO-ds) 6 10,00 (s, 1H), 8,21-8,40 (m, 1H), 3,86 (s, 3H).

Cragisa 3. MeTun-5-amiHo-2-6pom-3-dpTop-4-rigpokcnbeHsoat
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YKkasaHy B 3arosfioBKy CMosiyKy oAepXyBasnnm 3 NPOMDKHOI CMONyKM cTagii 2 Ta LWAsSXOM BUKOPUCTaHHS
nogibHoro npoTokony, ykasaHoro B ctagii 3 npuknagy 14 (5,0 r, suxig 93,0 %).

MS (ES+) maca/3apsag = 264,02 (M+).

Cragisa 4. Metun-7-6pom-8-gptop-3-okco-3,4-aurigpo-2H-6eH30o[b][1,4]okcas3unH-6-kapbokcunaT
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Y cymiw meTtun-5-amiHo-2-6pom-3-pTop-4-rigpokcnbensoaty (3,5 r, 13,26 mmone) y DMF (40,0 mn)
nopasanu EtsN (5,54 mn, 39,8 mmonb), i gogaeanu no kpannax 2-6pomauetunopomig (3,21 r, 15,91 mmonb)
npotarom 10 xB. i HarpiBanu npu 80 °C npotdarom 2 roa. MNepebir peakuii Bigctexysanu 3a gonomoroto TLC.
3abesnedyBanu OXONOMKEHHS peakUiiHOi CyMilli 4O KIMHaTHOI TemnepaTypu, po3baBnsanu etunayeTraTtom
(100,0 mn) i npommBanu 3a gonomoroto H20 (20,0 mn). OpraHiyHun wap BucyllyBanu Hag cynbdaTtom
HaTpil0 | KOHUEHTpyBanuM 3 OAepXaHHAM HeOYMLLEHOro npoAaykTy. HeouuweHun npoaykT ouuwanu 3a
gonomoroto gnetu-xpomartorpadii i3 10 % eTunaueTaTty B H-rekCaHi SIK eMeHTy 3 oepXXaHHSM yKka3aHoi B
3aronosky cnonykw (3,7 r, Buxig 92,0 %).

MS (ES+) maca/zapsag = 302,21 (M-2) (pexum -ve).

Cragisa 5. MetTun-7-6pom-8-dptop-4-meTnn-3-okco-3,4-aurigpo-2H-6eH30o[b][1,4]okcasunH-6-kapbokcmnat
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YKkasaHy B 3arosfioBKy CMosiyky ofepXyBasnim 3 nNpOMDKHOI CMONykM ctagii 4 Ta LWAsSXOM BUKOPUCTaHHS
nogibHoro NpoToKoNy, ykasaHoro B ctagii 2 npuknagy 14 (1,9 r, suxig 79,0 %).

MS (ES+) maca/3apsag = 319,34 (M+1).

Cragis 6. 10-dT10p-2,6-aumeTun-3,6-gurigpo-4H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4,7(8H)-aioH
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CymiLw MeTun-7-6pom-8-ptop-4-meTun-3-okco-3,4-gurigpo-2H-6eH3o[b][1,4]okcasnH-6-kapbokcunary
(0,5 r, 1,57 mmonb), rigpoxnopuay auetuMmigamigy (0,223 r, 2,36 mmone), nogmay migi(l) (0,06 r, 0,314
MMornb) i kapboHaTy uesito (1,02 r, 3,14 mmonb) y DMF (10,0 mn) Harpianu npu 120 °C npotdrom 12 rog.
Mepebir peakuii BiactexyBanu 3a gornomoroto TLC. PeakuiHy macy BunuBanu y BOAY W eKcTparyBanu
etunauetatom (2x100,0 mn). O6'egHaHWiA OpraHiYyHWM Wap MNpoMuBanM BOAOK, COMbOBUM PO3YMHOM,
BUCYWYyBanu Hag 6e3BoAHVMM Cynb@daToM HaTpilo i KOHUEHTPYBanu 3a 3HWXKEHOrO TUCKY 3 OAepXaHHSM
ykasaHoi B 3aronosky crnonyku (0,35 r, Buxig 85,0 %) y BUrnsaai KoBToi TBEPAOT PEHOBUHW.

MS (ES+) maca/3apsag = 264,15 (M+1).

Cragisa 7. 4-Xnop-10-gpTop-2,6-anmeTnn-6H-[1,4]JokcasunHo[3,2-g]xiHa3oniH-7(8H)-oH

Cl
|

YKaszaHy B 3arofiloBKy CMoOfyKy OAepXXyBanu 3 NMPOMiIKHOI CMONyku cTagii 6 Ta LNAXOM BUKOPUCTAHHSA
nogibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,25 r, suxig 78,0 %).

MS (ES+) maca/3apsag = 282,15 (M+1).

Cragisa 8. (R)-4-((1-(3-(1,1-Ondptop-2-rigpokcu-2-metunnponin)-2-cpTopdeHin)etun)amido)-10-¢pTtop-2,6-
anmeTun-6H-[1,4]okca3sunHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 47)

Yka3aHy B 3aronoBKy CMoOnyky oepXyBanu LWAsSXoM peakuil npoMikHOT cnonyku crtagii 7 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cbtopdeHin)-1,1-androp-2-meTunnponaH-2-ony (ctagis 6a npuknagy 4) LWAsxom
BMKOPUCTaHHSA nofibHoro npoTokony, ykasaHoro B ctagii 2 npuknagy 28 (0,025 r, Buxig 5,72 %).

MS (ES+) maca/3apsag = 493,36 (M+1).

H AMP (400 My, DMSO-ds) 5 8,49 (d, J=7,3 'y, 1H), 7,84 (s, 1H), 7,52-7,65 (m, 1H), 7,35-7,31 (m,
1H), 7,25-7,20 (m, 1H), 5,89-5,73 (m, 1H), 5,35 (s, 1H), 4,88 (s, 2H), 3,45 (s, 3H), 2,34 (s, 3H), 1,61 (d,
J=7,1Tu, 3H), 1,24 (s, 3H), 1,21 (s, 3H).



Mpuknag 61. OpepxaHua (R)-4-((1-(3-(1,1-oudpTop-2-rigpokecnetnn)-2-cpTopdeHin)etun)amiHo)-6-(2-
MeTokcueTun)-2-metun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 48)
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Cragis 1. MeTun-4-(2-meTokcneTun)- 7-Hitpo-3-okco-3,4-avrigpo-2H-6eH30o[b][1,4]okcasnH-6-
kapbokcunaT
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YKkasaHy B 3arofnoBKy CMOMNyKy odepXyBanu 3 MPOMIXHOI cnonyku ctagii 1 npuknagy 14 i 1-6pom-2-
MEeTOKCMEeTaHy LUNSXOM BMKOPUCTaHHSA NoAibHOro NpoToKony, yka3aHoro B ctagii 2 npuknagy 14 (1,6 r, suxia
87,0 %).

MS (ES+) maca/3apsag = 311,34 (M+1).

H AMP (400 MIl'u, xnopodopm-d) & 7,61 (s, 1H), 7,55 (s, 1H), 4,76 (s, 2H), 4,17 (t, J=5,3 'y, 2H), 3,94
(s, 3H), 3,69 (t, J=5,3 'y, 2H), 3,36 (s, 3H).

Crapia 2. MeTun-7-amiHo-4-(2-meTokcmeTnn)-3-okco-3,4-aurinpo-2H-6eH3o[b][1,4]okcasnH-6-
kapbokcunar
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YKkasaHy B 3arofioBky Crornyky ofepxyBanu 3 NpOMiXKHOI crnonyku ctafii 1 Ta LWNaxoMm BMKOPUCTaHHS
noaibHoro NpoTokony, ykasaHoro B ctagii 3 npuknagy 14 (1,4 r, suxig 97,0 %).

MS (ES+) maca/3apsg = 281,1 (M+1).

Cragis 3. 4-Tigpokcu-6-(2-meTokcmeTun)-2-meTun-6H-[1,4]JokcasunHo[3,2-g]xiHasoniH-7(8H)-oH
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YKkasaHy B 3arofioBky Cromnyky ogepXyBanu 3 NpOMDKHOI CMOMyKWM CTagdil 2 Ta LNAXoM BUKOPUCTaHHSA
noaibHoro npoTokony, ykasaHoro B ctagii 4 npuknagy 14 (0,3 r, suxia 20,76 %).

1H AMP (400 MTI'u, DMSO-ds) 6 12,17 (s, 1H), 7,81 (s, 1H), 7,11 (s, 1H), 4,80 (s, 2H), 4,17 (t, J=5,6 'L,
2H), 3,59 (t, J=5,6 'y, 2H), 3,25 (s, 3H), 2,32 (s, 3H).

Crapis 4. (R)-4-((1-(3-(1,1-OndbTOp-2-rinpokcneTun)-2-cpTopdeHin)eTnn)amiio)-6-(2-meTokeneTnn)-2-
meTun-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 48)
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YKaszaHy B 3arofloBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI Crnonyku ctagii 3 Ta i3 BMKOPUCTaHHSM
NpMAATHOro XipanbHOro amiHy LUMASXOM BUKOPUCTaHHA NOAIBHOro MpoTOKONy, yka3aHoro B cTagii 5 npuknagy
14 (0,02 r, Buxig 4,01 %).

MS (ES+) maca/3apsag = 491,17 (M+1).

H AMP (400 Ml'u, DMSO-des) & 8,35 (d, J=7,3 I'u, 1H), 8,08 (s, 1H), 7,64-7,61 (m, 1H), 7,45-7,41 (m,
1H), 7,28-7,25 (m, 1H), 7,11 (s, 1H), 5,85-5,77 (m, 1H), 4,77 (s, 2H), 4,47-4,20 (m, 3H), 3,94 (t, J=14,4 U,
2H), 3,60 (s, 2H), 3,26 (s, 3H), 2,32 (s, 3H), 1,63 (d, J=7,1 'y, 3H).

Mpuknag 62. OgepxaHHsa (R)-4-((1-(3-amiHo-5-(TpudTopMmeTUn)deHin)etun)amiHo)-6-etun-2-metnn-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 49)
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YKkasaHy B 3arofioBKy CMOMyKy ofep)KyBanu 3 MPOMIKHOI crnonyku cragil 3 npuknagy 26 Ta LWhisxom
BMKOPUCTaHHS nofibHoro npoTtokony, ykasaHoro B ctagii 5 npuknagy 14 (0,089 r, Buxig 17,27 %)
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YKaszaHy B 3arofioBky CMOMyKy oAepXKyBarnu 3 MpOMDKHOI cnonyku ctagii 3 npuknagy 26 Ta wnsxom
BMKOPUCTaHHSA NodibHoro npoTokony, ykasaHoro B ctaaii 5 npuknagy 14 (0,089 r, Buxig 17,27 %) (cnonyka
49).

MS (ES+) maca/3apsag = 446,2 (M+1).

H AMP (400 Mly, DMSO-ds) & 8,27 (d, J=8,0 'y, 1H), 7,96 (s, 1H), 7,11 (s, 1H), 6,93-6,83 (m, 2H),
6,73-6,69 (m, 1H), 5,68-5,58 (m, 1H), 5,57 (s, 2H), 4,76 (s, 2H), 4,26-3,99 (m, 2H), 2,36 (s, 3H), 1,58 (d,
J=7,1Tu, 3H), 1,22 (t, J=7,0 'y, 3H).

Mpuknag 63. OpepxanHsa  (R)-1-(3-(1-((6-etun-2,8,8-TpumeTun-7,8-gurigpo-6H-[1,4]JokcasnHo[3,2-
g]xiHasoniH-4-in)amiHo)eTun)-2-dpTopdeHin)-1,1-andTop-2-MmeTunnponaH-2-ony (cnonyka 50)
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YKasaHy B 3arofioBKy CrOfyKy ofepXyBanu 3 npuknagy 41 LWNsXoM BMKOPUCTaHHS MogibHoro
npoTokony, ykasaHoro B ctagii 1 npuknagy 23 (0,165 r, Buxig 42,4 %).
MS (ES+) maca/3apsag = 503,2 (M+1).
1H AMP (400 Ml'y, DMSO-ds) & 7,92 (d, J=7,5 'y, 1H), 7,62-7,57 (m, 1H), 7,42 (s, 1H), 7,34-7,25 (m,
1H), 7,22-7,18 (m, 1H), 6,76 (s, 1H), 5,85-5,78 (m, 1H), 5,33 (s, 1H), 3,65-3,54 (m, 2H), 3,14 (s, 2H), 2,23 (s,
3H), 1,58 (d, J=7,1 'y, 3H), 1,32 (s, 3H), 1,31 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 1,18 (m, 3H).

Mpuknag 64. OpgepxanHa (R)-4-((1-(3-(1,1-gudptop-2-meTokeneTun)-2-pTopdeHin)etnn)amiyo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 51)
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MepemiwyBaHum po3umH (R)-4-((1-(3-(1,1-amdpTop-2-rigpokcnetnn)-2-dTopdeHin)etmn)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy, cnonyku 18 (0,25 r, 0,53 mmonb), y DMF (5,0 mn)



aerasyBanu 3a gonomorot N2, npogasanun NaH (0,023 r, 0,58 mmonb) npu 0 °C i nepemiwyBanu npoTsirom 5
XB., @ NOTiM gogaeanu no kpannsx rnogmetaH (0,036 mn, 0,58 mmone) npm 0 °C npotarom 30 xB. Nepebir
peakuii BigcTexxyBanu 3a gonomorot TLC. licns 3aBeplueHHs peakdii cymiw racunm B 10,0 mn nboasiHoi
BOOW, TBepAy OcapKeHy pedqdoBuMHY QinbTpyBanu i BUCYLWIYBaNM 3 OOEPXaHHSAM HeOYMLWEeHOol TBepaol
crnonyku. HeouvweHy TBepy peqoBMHY ouuLLianu 3a OONOMOrow dneLu-xpomartorpadii i3 BUKOPUCTaAHHSM
(5-6 % metaHony B DCM) gk entoeHTy 3 oaepxaHHAM ykazaHoi B 3aronosky cronykum (R)-4-((1-(3-(1,1-
androp-2-meTokcmeTun)-2-propdeHin)eTnn)amiHo)-2,6,8,8-tetpameTnn-6H-[1,4]Jokca3unHo[3,2-g]xiHa3oniH-
7(8H)-oHy (0,140 r, Buxig 54,4 %) y Burnagi 6pyaHo-6inoi TBepaoi peyHoBUHN.

MS (ES+) maca/3apsg = 489,2 (M+1).

H AMP (400 MI'u, DMSO-de) & 8,38 (d, J=7,1 I'u, 1H), 8,00 (s, 1H), 7,68-7,64 (m, 1H), 7,46-7,42 (m,
1H), 7,30-7,26 (m, 1H), 7,07 (s, 1H), 5,85-5,78 (m, 1H), 4,00 (t, J=14,0 'y, 2H), 3,47 (s, 3H), 3,34 (s, 3H),
2,31 (s, 3H), 1,62 (d, J=7,1 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H).

Mpuknag 65. OpepxaHHa  (R)-N-(1-(3-(1,1-andTop-2-meTokcneTnn)-2-dptopdeHin)etun)-2,6,8,8-
TeTpameTun-7,8-gurigpo-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-4-amiHy (cnonyka 52)

YKkazaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 npuknagy 51 wnaxom BMKOPUCTaHHS MoAiGHOro
npoTokony, ykasaHoro B ctagii 1 npuknagy 23 (0,036 r, suxig 37,1 %).

MS (ES+) maca/zapsag = 475,17 (M+1).

1H AMP (400 Ml'u, DMSO-d6) & 7,95 (d, J=7,4 T'u, 1H), 7,67-7,63 (m, 1H), 7,45-7,36 (m, 2H), 7,27-7,23
(m, 1H), 6,76 (s, 1H), 5,85-5,78 (m, 1H), 3,99 (t, J=14,0 'y, 2H), 3,34 (s, 3H), 3,12 (s, 2H), 3,07 (s, 3H), 2,25
(s, 3H), 1,59 (d, J=7,1 'y, 3H), 1,34 (s, 3H), 1,33 (s, 3H).

Mpuknag 66. OpepxaHHa (R&S)-4-(((1R)-1-(3-(1,1-amudTop-2-rigpoKcun-3-MeToKCu-2-MeTunnponin)-2-
dTopheHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-[1,4]okcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 53)
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Cragia 1. (R)-4-((1-(3-(1,1-OndTOp-2-MeTunanin)-2-cptopdeHin)etmn)amiHo)-2,6,8,8-tetpameTnn-6H-
[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oH



Yy nepemiwysaHunmn PO34MH (R)-4-((2-(3-(1,1-gndptop-2-rigpoKcu-2-mMeTunnponin)-2-
dTopheHin)etun)amiHo)-2,6,8,8-tetpameTtun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,4 1, 0,796
mmonb) y DCM (2,0 mn) gogasanu Tpudtopua gumeTtunamiHocipkun (0,315 mn, 2,388 mmonb) npu -78 °C i
noro nepemiwysanu npotarom 30 xB. Nepebir peakuii BigcTexxysanu 3a gonomoroto TLC. PeakuiiHy cymiw
po3basnanu 3a gonomoroto 20,0 mn guxnopmeTtaHy, npomusanu 3a gonomoroto 10,0 mn 10 % HCI, 5,0 mn
BOAM Ta CONbOBMM Po34nHOM. OpraHiyHuMin wap BigOKpeMmIloBanu, BUCYLIYBanu Hag cynbdaTom HaTpito i
BMMNapoBanu 3a 3HWXEHOTO TUCKY 3 OOEepPXXaHHSM HEeOuYMLLEHOT Cnonykn. HeounweHy cnonyky ouuwianum 3a
gonomorot  dnew-xpoMmatorpadii i3 BuMKopucTaHHAM entoeHTy (0-10 %) meTaHony B OuXIIOPMETaHi 3
ofepXKaHHAM yKasaHoi B 3arosnoBKy CMONyKK (R)-4-((2-(3-(1,1-pudptop-2-meTunanin)-2-
dTopdeHin)eTun)amiHo)-2,6,8,8-teTpameTnn-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,37 r, Buxig
96,0 %) y Burnagi 6pygHo-6inoi TBepaoi peyYoBUHM.

MS (ES+) maca/3apsag = 485,33 (M+1).

Crapgis 2. 4-((1R)-1-(3-(AndTop(2-meTnnokcupaH-2-in)metun)-2-ropdeHin)etun)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH

MepemiwyBanun  posumH  (R)-4-((1-(3-(1,1-andTop-2-meTunanin)-2-ptopdeHin)etun)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]Jokca3nHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,32 r, 0,660 MMOMb) PO34MHANM B MypaLlUHin
kucnoti (5,0 mn), gopasanu 50 % nepokcua BogHo (0,02 mn, 0,660 mMonb) i peakuinHy CyMmill
nepemiwyBanu 3a KiMHaTHOI TeMnepatypu npotsarom 16 rog. MNepebir peakuii BigcTexxyBanu 3a JONOMOrow
TLC. PeakuiiHy cymiw po3baBnsanvM AWXNOpMeTaHOM i NigBullyBanu ii OCHOBHICTb 3a [OMOMOrOH0
HacunyeHoro bikapboHaTty HaTpito. OpraHiyHui Wwap BiJOKpPEMIOBanNu, BUCYLLYBanu Hag cynbdaTtoM HaTpito i
BMMNapoBanv 3a 3HWXEHOTO TUCKY 3 OAEepXXaHHSIM HEeOYMLLEHOI CNonykn. HeounwweHy cnonyky ouuwianm 3a
gonomoroto  dnew-xpomatorpadii i3 BukopuctaHHaM entoeHTy (0-10 %) meTaHony B OuxnopmeTaHi 3
OfepXaHHAM ykasaHoi B 3aronoBky crnonykn 4-(((1R)-1-(3-(gudTop(2-meTnnokcmnpaH-2-in)metnn)-2-
dTopdeHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,33 r, BuXig
100,0 %) y Burnaai 6pyagHo-6inoi TBepAoi peyYoBMHU.

MS (ES+) maca/zapsag = 501,09 (M+1).

Crapis 3. (R&S)-4-(((1R)-1-(3-(1,1-AndTOp-2-rigpokcmn-3-MeToKCH-2-MeTUnnNponin)-2-
dTopheHin)etun)amiHo)-2,6,8,8-teTpameTtun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oH



Yy nepemiwyBaHuin PO34uH 4-(((1R)-1-(3-(amdTop(2-MmeTUnoKcUpaH-2-in)meTun)-2-
dTopheHin)etmn)amiHo)-2,6,8,8-tetpameTtun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,13 r, 0,26
mmonb) y metaHoni (2,0 mn) gopgasanu 30 % metokecwup Hatpito y metaHoni (0,234 r, 1,299 mmonb).
Peakuinny cymiw nepewmiwysanu npu 80 °C npoTtarom 24 roa. MNepebir peakuii BigcTexysanu 3a 4ONOMOro
TLC. PeakuiiHy cymill oxonomxysBanu A0 KiMHATHOI TemnepaTypyu Ta PO3YMHHMK BMAANSNM in vacuo.
HeounwieHy peakuinHy cymiw posbasnanu 3a gonomoro 20,0 Mn AMXNOpMETaHy Ta npomMuBanu 3a
ponomoroto 5,0 mn Boan i 5,0 mn conboBoro po3ynHy. OpraHiyHWiA Wap BiAOKpeMsIoBanu, BUCYLLYBanu Hag
cynbdaToM HaTpilo i BUNapoBann 3 ogepXXaHHSAM HEeOYULLIEHOT Cronykn. HeounweHy cnonyky ouuwianu 3a
gonomorot  dnew-xpomatorpadii i3 BukopuctaHHAM entoeHTy (0-10 %) meTaHony B OuXNIOpPMETaHi 3
ogepxaHHam 0,14 r ykasaHOi B 3arofioBKy CMOSfyKW, NMpu LbOMY TBepAy CNonyky nigga.sanu XipanbHOMY
npenapaTMBHOMY OYMLLEHHIO 3 odepXaHHsIM 000X i3omepiB y Burnagi 6pyaHo-6inoi TBepaoi pevyoBUHN.
XipanbHe po3aineHHs NnpeacTaBneHoi BULLIE CNONyKn 3abesneyvyBano ABa CTEPE0i3oMepH.

Mik 1: 4-(((R)-1-(3-((S/R)-1,1-gudptop-2-rigpokcun-3-meToKeu-2-MmeTmunnponin)-2-ptopdeHin)etun)amiHo)-
2,6,8,8-tetpameTnn-6H-[1,4]JokcasunHo[3,2-g]xiHa3oniH-7(8H)-oH

(cnonyka 53a)

abo 1
~

MS (ES+) maca/3apsag = 533,50 (M+1).

XipanbHa HPLC: HEX 0,1 % DEA: IPA-MeOH (1:1) (85:15), tret: 9,78 xB.

Mik 1: *H AMP (400 Ml'y, DMSO-d6) & 8,42 (bs, 1H), 8,02 (s, 1H), 7,64-7,60 (m, 1H), 7,34-7,27 (m, 1H),
7,25-7,20 (m, 1H), 7,08 (s, 1H), 5,87-5,81 (m, 1H), 5,48 (s, 1H), 3,47 (s, 3H), 3,33-3,28 (m, 2H), 3,25 (s, 3H),
2,32 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,48 (s, 3H), 1,46 (s, 3H), 1,22 (s, 3H).

Mik 2: 4-(((R)-1-(3-((R/S)-1,1-gudptop-2-rigpoKcun-3-meToKCU-2-MeTmunnponin)-2-ptopdeHin)etun)amiHo)-
2,6,8,8-TeTpameTun-6H-[1,4]okcasunHo[3,2-g]xiHa3oniH-7(8H)-oH (cnonyka 53b)



MS (ES+) maca/3apsag = 533,5 (M+1).

XipanbHa HPLC: HEX 0,1 % DEA: IPA-MeOH (1:1) (85:15), tret: 10,64 xB.

Mik 2: TH AMP (400 MI'u, DMSO-ds) 6 8,35 (d, J=7,4 'y, 1H), 8,01 (s, 1H), 7,63-7,59 (m, 1H), 7,34-7,28
(m, 1H), 7,25-7,20 (m, 1H), 7,07 (s, 1H), 5,87-5,81 (m, 1H), 5,50 (s, 1H), 3,47 (s, 3H), 3,33-3,25 (m, 2H),
3,24 (s, 3H), 2,32 (s, 3H), 1,60 (d, J=7,1 'y, 3H), 1,47 (s, 3H), 1,46 (s, 3H), 1,24 (s, 3H).

Mpuknag 67. OpepxaHHs (R&S)-4-(((1R)-1-(2-dp1op-3-(1,1,3-TpndTOP-2-riapPoKcn-2-
mMeTunnponin)deHin)eTnn)amiHo)-2,6,8,8-teTpameTnn-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka
54)

N (0]
(0]
Y nepemillysaHum PO34nH 4-(((1R)-1-(3-(audptop(2-meTrnokcupaH-2-in)MeTun)-2-

dTopheHin)etun)amiHo)-2,6,8,8-tetpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,20 r, 0,40
MMonb) (cTagia 2 npuknagy 66) y auxnopmeTtani (10,0 mn) gogasanu HF -nipuaun (0,28 r, 1,998 mmone) npu
0 °C. PeakuinHy cymiw nepemiwyBanu 3a KiMHaTHOi Temnepatypu npoTtarom 16 rog. MNepebir peakuii
BigcTexxyBanu 3a gonomoroto TLC. HeouuwieHy peakuiiHy cymiw posbaBnsnu 3a gonomoroto 20,0 mn
ONXITOpMETaHy Ta npomuBanu 3a gonomorot 10,0 Mn HacuMyeHoro po3unHy OikapOoHaTy HaTpito, 5,0 mn
Boam i 5,0 mn conboBoro po3unHy. OpraHiyHui Wwap BigOKpEeMIIoBanu, BUCYLLYBanu Hag CynbdaTtoM HaTpito,
BMNapoBanu 3a 3HWXEHOTO TUCKY 3 OAEepXXaHHSIM HEeOYMLLEHOI CNonykn. HeouneHy cnonyky ouuwianum 3a
gonomoroto  dnew-xpomatorpadii i3 BukopuctaHHAM entoeHTy (0-10 %) meTaHony B OuxnopmeTaHi 3
opgepxaHHaM 0,280 r HeouMLLEHOT CnonykK, Ky nigaaBanu OYULLEHHIO 3a LOMOMOrol npenapaTuBHoi RP-
xpomarorpadii 3 ogepxaHHsaM ykasaHol B 3aronosky cnonyku (R&S)-4-(((1R)-1-(2-pTop-3-(1,1,3-TpudTOp-
2-rigpokcu-2-meTunnponin)dgeHin)etun)amio)-2,6,8,8-tetpameTun-6H-[1,4JokcasnHo[3,2-g]xiHa3oniH-7(8H)-
oHy (0,099 r, Buxig 47,6 %) y Burnsagi 6pyaHo-6inoi TBepaoi peyHoBUHN.

MS (ES+) maca/3apsag = 521,42 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 8,39-8,34 (m, 1H), 8,00 (s, 1H), 7,65-7,61 (m, 1H), 7,38-7,29 (m, 1H),
7,27-7,23 (m, 1H), 7,07 (s, 1H), 5,91 (d, J=8,2 I'u, 1H), 5,88-5,78 (m, 1H), 4,58-4,22 (m, 2H), 3,47 (s, 3H),
2,31 (d, J=3,8 I'u, 3H), 1,61 (d, J=7,0 l'u, 3H), 1,47 (s, 3H), 1,46 (s, 3H), 1,27 (d, J=8,0 'y, 3H).

Mpuknag 68. OpepxaHHsa (R&S)-4-(((1R)-1-(3-(1,1-gudbTop-2-rigpoken-2-meTnn-3-(MeTnnamiHo)nponin)-
2-cbTopdeHin)etun)amiHo)-2,6,8,8-teTpameTnn-6H-[1,4]JokcasnHo[3,2-g]xiHasoniH-7(8H)-oHy (cnonyka 55)



Yy PO34MH 4-(((1R)-1-(3-(andTop(2-meTunokcupan-2-in)meTtun)-2-pTopdeHin)etnn)amiHo)-2,6,8,8-
TeTpameTun-6H-[1,4]JokcasnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,16 r, 0,320 mmonb) (cTagis 2 npuknagy 66) B
IPA (3,0 mn) gogasanu metaHamid B etaHoni (301,0 wr, 3,20 mmonb), notim Bogy (1,0 mn) i TEA (0,089 mn,
0,64 mmorb). PeakuinHy cymiw nepemiwysanu npu 80 °C npoTsirom 16 rog. MNepebir peakuii BigcTexysanu
3a gonomoroto TLC. PeakuiiHy cymiw oxonomkyBanu A0 KiMHATHOI TemnepaTtypyu Ta pO3yYMHHUK BUOANSANN
in vacuo. HeouunweHy peakuiiHy cymiw posbasnanu 3a gonomoroto 20,0 mn guxnopmeTtaHy Ta NnpoMuBanu
3a gonomoroto 5,0 mn Bogu, 5,0 Mn conboBoro po3dunHy. OpraHiyHWiA Wap BigOKpeMMBany, BUCYLLYBanm
Haa cynbdaTtoM HaTpIlo | BUNapoBanu 3a 3HWXXEHOro TUCKY 3 OJepKaHHAM HeouuLleHoi cnonykn. OgepxaHny
HEeOouUMLLIEHY CMOMyKy ouuiany 3a gonomMorok drnell-xpomatorpadii i3 BukopmuctaHHsam entoeHTy (0-10 %)
MeTaHony B AvxnopmeTaHi 3 ogepxaHHsam 0,3 r TBepaoi cnonyku, SKy niggaBany OYMLLEHHIO 3a 4OMOMOro0
npenapaTtusHoi RP-xpomaTorpadii 3 ogepxxaHHAM ykasaHoil B 3aronosky cnonykn (R&S)-4-(((1R)-1-(3-(1,1-
andTop-2-rigpokcn-2-meTun-3-(MeTunamiHo)nponin)-2-pTopdeHin)etun)amiHo)-2,6,8,8-teTpameTun-6H-
[1,4]okcasmnHo[3,2-g]xiHa3oniH-7(8H)-oHy (0,13 r, Buxig 77,0 %) y Burnsagi 6pyaHo-6inoi TBepaoi pe4oBuHM.

MS (ES+) maca/3apsag = 532,13 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 8,39-8,34 (m, 1H), 8,01 (s, 1H), 7,63-7,59 (m, 1H), 7,33-7,30 (m, 1H),
7,25-7,21 (m, 1H), 7,08-7,06 (m, 1H), 5,87-5,79 (m, 1H), 5,36 (s, 1H), 3,47 (s, 3H), 2,71-2,55 (m, 2H), 2,35-
2,27 (m, 6H), 1,64-1,56 (m, 3H), 1,47 (s, 3H), 1,46 (s, 3H), 1,26 (s, 3H).

Mpuknag 69. OgpgepxaHHs  (R)-2,2-andTop-2-(2-dptop-3-(1-((2-meTun-7,8-aurigpo-6H-nipaHo[3,2-
g]xiHa3oniH-4-in)amiHo)eTun)deHin)etaH-1-ony (cnonyka 56)
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Cragia 1. 7-bpomxpomaH

Br (0]

Y cymiw 7-6pomxpomaH-4-oHy (8,0 r, 35,2 mmonb) y TFA (70,0 mn) gogaeanu tpuetuncunax (28,1 mn,
176,0 MMoOrb) 3a KiMHATHOI TemnepaTypu i peakuiiHy cymilw nepemiwyBanu npotsarom 16 rog. 3a KiMHaTHOT
TemnepaTypu. PO3UMHHMK BUNapoBanu 3a 3HUXEHOro TUcky i po3baenanu 3a gonomoroto 90,0 mn Boau i B
cymiw gopgasanu 90,0 mMn BogHOro po3ynHy GikapboHaTy HaTpilo 3 HACTYNHOK EKCTpakuielo eTunaleTatom



(90,0 mn x 3). OpraHiyHMi Wap NpoMMBanu BOAHMM Po34nHoM BikapboHaTy HaTpilo, HACMYEHMM COSNTbOBUM
pPO34YMHOM | BUCyWyBann Hag CynbdaToOM HaTpilo Ta PO3YMHHMK BiAraHANM 3a 3HWKEHOro TUCKY 3
OfepXaHHAM HEOYMLLEHOro npoAyKTy. HeoumweHun npogykT ouuwanu 3a [OMNOMOroK  KOFTOHKOBOI
XpomaTorpadii i3 BuKopucTaHHaM entoeHTy 10 % eTunaueTaT:H-rekcaH 3 OAepXKaHHSM yKa3aHoi B 3arofoBKy
crnonyku 7-6pomxpomaHny (5,5 r, Buxig 73,3 %).

1H AMP (400 My, xnopodopm-d) & 7,02-6,95 (m, 2H), 6,92-6,87 (m, 1H), 4,29-4,10 (m, 2H), 2,75 (t,
J=6,5u, 2H), 2,11-1,91 (m, 2H).

Crapia 2. 1-(7-bpomxpomaH-6-in)etaH-1-oH

0]

Br (0]

Y nepemiwyBaHuii po3dmH auetunxnopuay (2,39 mn, 33,6 mmons) y cyxomy DCM (50,0 mn) y 6aHi 3
TemnepaTypoto -10 °C gopaBanv ManuMmMu YacTuHamy xnopuvg anomidio (3,79 r, 28,4 mmonb). Cymiw
nepemiwysanu Npotsarom 15 xB., MOKM PO34YMH HE CTaBaB OA4HOPIAHMM. Llei po3dunH gogasanu No kpannsax y
po34nH 7-6pomxpomaHy (5,5 r, 25,8 mmonb) y amxnopmeTtati (10,0 mn) npu -10 °C npotarom 10 xB. licna
3aBepLUEeHHs gofaBaHHsi po3ynH nepemiwysanu npu -10 °C npotsarom 30 xB. i 3a KiMHaATHOI TemnepaTypwu
npotarom 1 roa. Po3uuH BunuBanu B cymiw 50,0 r noapibHeHoro nbogy T1a 10,0 mn koHy. HCI. Cymiww
ekcTparyBanu guxnopmetaHom (50,0 mn x 3). O6'egHaHi opraHiyHi Wapy NpoMmMBanu CoNbOBMM PO34MHOM,
Bucywysanu Hag Na:SOs i KOHUEHTpyBanu 3a 3HWKEHOro TUCKY 3 OAEpPXaHHAM HEeOYULLEHOro 3arnuLuKy.
HeouuweHnn sanuwok ounwanu 3a gonomoroto drnew-xpomartorpadii i3 BukopuctaHHsaMm entoeHty 10-15 %
eTunaueTaTy B H-FekCaHi 3 ogepXxaHHsM yka3aHoi B 3aronosky crnonyku 1-(7-6pomxpomaH-6-in)etaH-1-oHy
(6,1 r, Buxig 93,0 %), TBEPAOI CNOMNYKN.

1H AMP (400 Mrl'y, xnopodopm-d) & 7,37 (s, 1H), 7,06 (s, 1H), 4,26-4,16 (m, 2H), 2,80-2,72 (m, 2H),
2,63 (s, 3H), 2,05-2,02 (m, 2H).

Cragis 3. 7-bpomxpomaH-6-kapboHoBa kucnoTta
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Y nepemiwyBaHuii po3unH rigpokeuay kanito (13,72 r, 245,0 mmons) y Bogi (50,0 mn) npu 0 °C gogasanu
no kpannsax 6pom (4,20 mn, 82,0 mmonb) npotarom 10 xB. B ogepkaHuin po3dvH gogasanu no kpannsx 1-(7-
6pomxpomaH-6-in)etaH-1-oH (5,2 r, 20,38 Mmonb) npu 0 °C npoTsirom 10 xB. PeakuiHy cymiw HarpiBanu
npu 55 °C i nigtpumyBanu npotarom 16 rog. MNepebir peakuii BiacTexxysanu 3a gonomoroto TLC. Peakuito
OX0nogpKyBanu Ao KiMHaTHOI TemnepaTtypu i racunu 3a gonomorot 40,0 mn Tiocynbdaty Hatpito. Cymil
nigknucnanu go pH 2-3 3a gonomoroto koHu. HCI (30,0 mn). OcamkeHy TBepAy pPeyoBMHY 30Mpanu LWNSXom
dinbTpauii, npoMnBanu BOAOK Ta BMCYLLYBanu 3a 3HWKEHOIO TUCKY 3 OAEpXKaHHAM yKas3aHOi B 3arofoBKy
crnonyku 7-6pomxpomMaH-6-kapboHoBoi kncnotu (5,21 r, Buxig 99 %).

1H AMP (400 MI'y, DMSO-ds) 6 7,62 (s, 1H), 7,05 (s, 1H), 4,19 (t, J=5,1 'y, 2H), 2,72 (t, J=6,4 'y, 2H),
1,96-1,86 (m, 2H).

Cragisa 4. 2-MeTtun-3,6,7,8-teTparigpo-4H-nipaHo[3,2-g]xiHa3oniH-4-0H
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YKaszaHy B 3arofioBKy CrOMyKy OAepXyBanu 3 MPOMDKHOI CMonyku ctafil 3 LMAsSXOM BUKOPUCTaHHS
noaibHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 30 (1,80 r, Buxig 41,2 %).
MS (ES+) maca/sapsag = 217,51 (M+1).



1H AMP (400 MI'u, DMSO-ds) 6 12,04-11,77 (m, 1H), 7,78 (d, J=1,2 'y, 1H), 6,81 (s, 1H), 4,45-4,09 (m,
2H), 2,87 (t, J=6,4 'y, 2H), 2,29 (s, 3H), 2,14-1,86 (m, 2H).
Cragis 5. 4-Xnop-2-metun-7,8-aurigpo-6H-nipaHo[3,2-g]xiHa3oniH

Cl
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YKkasaHy B 3arofioBKy CroOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM cTagil 4 WNSXOM BMKOPUCTaHHSA
noaibHoro npoTokony, ykasaHoro B ctagii 1 npuknagy 28 (0,35 r, Buxig 64,5 %).

MS (ES+) maca/zapsag = 235,33 (M+1).

1H AMP (400 Ml'u, DMSO-de) 6 7,95 (d, J=1,4 T'u, 1H), 7,17 (s, 1H), 4,51-4,26 (m, 2H), 3,05 (t, J=6,1 'Ly,
2H), 2,66 (s, 3H), 2,10-1,95 (m, 2H).

Crapis 6. (R)-2,2-Oudptop-2-(2-cpTop-3-(1-((2-meTnn-7,8-gurigpo-6H-nipaHo[3,2-g]xiHa3oniH-4-
in)amiHo)etun)deHin)etan-1-on (cnonyka 56)

o)

YKasaHy B 3arofioBKy CrofyKy ogepKyBarnu 3 NPOMiDKHOI CMonyku ctagii 5 i3 BAKOPUCTaHHAM NpuaaTHOro
XipanbHOro amiHy LUNSAXOM BUKOPUCTaHHA NoAibHOro MpoToKosy, ykasaHoro B cTagii 2 npuknagy 28 (0,03 r,
Buxig 10,87 %).

MS (ES+) maca/3apsag = 417,04 (M+).

1H AMP (400 Ml'u, DMSO-de) 6 8,23-8,12 (m, 2H), 7,64 (t, J=7,0 'y, 1H), 7,42-7,38 (m, 1H), 7,24 (t,
J=7,7 'y, 1H), 6,81 (s, 1H), 5,84-5,65 (m, 2H), 4,28-4,20 (m, 2H), 3,94 (t, J=14,4 'y, 2H), 2,95 (t, J=6,4 'y,
2H), 2,29 (s, 3H), 2,02-1,97 (m, 2H), 1,57 (d, J=7,0 T'u, 3H).

Mpuknag 70. OpepxaHHsa (R)-4-((1-(3-(1,1-andTop-2-rigpoKcu-2-MeTunnponin)deHin)etun)amiHo)-
2,6,8,8-teTpameTunn-6H-[1,4]okca3unHo[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 57)

F F




YkasaHy B 3arofioBky CHOMyKYy ogepXyBanu 3 MNPOMDKHOI cnonyku ctagii 5 npuknagy 31 i3
BMKOPWCTaHHAM MPUAATHOMO XipanbHOMO amiHy LUNSXOM BUKOPWCTaHHS MOAIOHOro MpOTOKOMY, yKa3aHoro B
ctagii 2 npuknagy 28 (0,072 r, Buxig 43,30 %).

MS (ES+) maca/3apsag = 485,42 (M+1).

H AMP (400 MI'u, DMSO-de) d 8,32 (d, J=7,9 I'u, 1H), 7,95 (s, 1H), 7,59-7,56 (m, 1H), 7,46-7,38 (m,
2H), 7,36-7,32 (m, 1H), 7,07 (s, 1H), 5,71-5,62 (m, 1H), 5,25 (s, 1H), 3,44 (s, 3H), 2,35 (s, 3H), 1,63 (d,
J=7,1Tu, 3H), 1,47 (s, 3H), 1,45 (s, 3H), 1,14 (s, 6H).

Mpuknag 71. OpepxaHHs (R)-4'-((1-(3-(1,1-gndbTOp-2-rigpoKCH-2-MeTUNNPONIn)-2-
dTopheHin)etun)amiHo)-2',8'-gumeTtuncnipo[umknoneHTaH-1,6'-nipono[3,2-g]xiHa3oniH]-7'(8'H)-onHy

(cnonyka 58)
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Cragis 1. 6'-bpomcnipo[umknoneHTaH-1,3'-iHaoniH]-2"-0oH

N
Br H

Y nepemiwyBaHy cycneHsito 6-6pomiHgonin-2-oHy (30,0 r, 141 mmonb) i TMEDA (42,4 mn, 283,0 mmonb)
y THF (500,0 mn) gogasanu no kpannsx n-BuLi (113,0 mn, 283 mmonb) npotarom 30 xBunuH npm -78 °C.
PeakuinHy cymiw nepemiwyBany npotarom 1 rog. i3 HaCTynmHUM gogaBaHHAaM no kpannsx 1,4-gubpombyTtany
(84,0 mn, 707 mmonb) npotarom 10 xB. PeakuinHy cymiw Harpisanu go -20 °C npotarom 1 rog., noTiM - Ao
KiIMHaTHOI TemnepaTtypu i nepemiwyBanu npotarom 3 rod. PeakuiiHy Cymill racunmM HaCM4eHUM PO3YUMHOM
Xnopuay aMoHilo 1 ekcTparysanu 3a gonomorot etunauetaty (2x500,0 mn). OpraHiyHuin Wwap npomMmsanu
BOOOI0, COMbOBMM PO34MHOM, BucywlyBanu Hag 6e3sogHuM NaxSOs i BunapoBanu. 3anqiiok ouvuanm 3a
gonomoroto  rew-xpomartorpadii B 10 % eTunauertaT-H-rekcaH 3 ofepXXaHHsM YyKa3aHoi B 3arofioBky
crnonyku (14,0 r, 37,2 %).

MS(ES+) maca/3apsag = 266,0 (M+1).

Cragis 2. 6'-bpom-5'-(2-xnopaueTtun)cnipo[umknoneHTaH-1,3'-iHgoniH]-2'-oH
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Y cycneHsito 6'-6pomcnipo[uunknoneHTan-1,3'-iHgoniH]-2'-oHy (4,4 r, 16,53 Mmonb) i xnopuagy antomiHito
(7,94 1, 59,5 mmonb) B 1,2-gnxnopetadi (50,0 mn) gogaeanu no kpannsx 2-xnopauveTtunxnopug (2,76 mn,
34,7 mmonb) npu 0 °C. OgepxaHy cyMiw nepemiwysanu npu 0 °C npotsarom 20 xB. i npu 50 °C npoTsarom 17
rog. PeakuinHy cymil oxonogxysanu OO KiMHATHOI TemnepaTtypu i BunuBanu B nig. TeBepay peyvoBUHY
BiAcbinbTpOBYBanu Ta mpomuBanu BoAOK. TBepay PeYOBUHY BUCYLLIYBAnWU Mig BaKyymMOM 3 OAEpXaHHSAM
HeouYMLLIEHOro MNpPoAYyKTY. HeounwwieHnn npogykT ouvwann 3a gonomorot dnew-xpomartorpadii 8 20 %
eTunaueTaT-H-rekcaHi Sk eneHTi 3 oAepXXaHHAM yKa3aHoi B 3aronosky cnonyku (5,0 r, suxig 88,0 %).

MS(ES+) maca/sapsag = 344,22 (M+1).

Crapis 3. 6'-bpom-2'-okcocnipo[umknoneHTtan-1,3'-iHgoniH]-5'-kapboHoBa kucnoTa

(0]
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Br ”

Cymiw  6'-6pom-5'-(2-xnopauetun)cnipo[umknoneHtan-1,3-iHgoniH]-2'-oHy (5,0 r, 14,59 wmmonb) i
nipyavny (34,2 mn, 423 mmonb) Harpisanu npu 90 °C npoTtarom 2,5 rog. YTBOpeHun ocaa BiadinsTpoByBanu
Ta npomuBanu etaHonom (25,0 mn). Y uto TBepay peyosuHy gogasanu BogHun NaOH (50,0 mn, 2,5 M) 1
ogepxaHy cymiw HarpiBanu npu 80 °C npotsdrom 2 rof. 3 OAEepXKaHHAM TEeMHO-YEPBOHOIO PO3YMHY.
PeakuinHy cymilwl nigkMcnanu is BUKOPUCTaHHAM  XropuctoBogHesoi kucrotn (5,0 M) po pH=2-3 3
oflepXaHHAM XOBTOI TBepAol pedoBuHU. OaepxaHy TBepAy PeYOBUHY inbTpyBanu, npoMmBany BOAOH
(30,0 mn) i BUCYLIYBanu nig BakyyMOM 3 oepXXaHHsM yKka3aHol B 3arofioBky cnonyku (1,5 r, suxig 33,1 %).

MS(ES+) maca/3apsag = 310,28 (M+1).

Cragisa 4. MeTnn-6'-6pom-2'-okcocnipo[unknoneHTan-1,3'-iHaoniH]-5'-kapbokcunar

O
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Y cycneHsito 6'-6pom-2'-okcocnipo[uumknoneHTaH-1,3-ingoniH]-5'-kapboHosoi kucnotu (1,5 r, 4,84 mmonsb)
y MeOH (20,0 mn) gogasanu H2SO4 (0,258 mn, 4,84 mmonb) npu 0 °C i peakuiiHy cymill nepeMiwysany npm
90 °C npotsarom 48 rog. Cymiw oxonogxyeanu o KimHaTHoi TemnepaTypu, MeOH BunaptoBanu i 3anuiiok
HeWTpanidyBanu i3 BMKOPUCTaAHHAM BOAH. po3uumHy OGikapboHaTy Hatpito. OcamkeHy TBepay pPeqOBUHY
GinbTpyBanu, NpoMMBany BOAOK i BUCYLIYBanu y BakyyMi 3 OAep)KaHHAM yKa3aHOi B 3aroryioBKy CMOMyKU
(Buxig 1,5, 96 %).

MS(ES+) maca/3apsag = 323,90 (M), 326,15 (M+2).

Cragisa 5. MeTnn-6'-6pom-1'-meTun-2'-okcocnipo[umknoneHtaH-1,3'-iHgoniH]-5'-kapbokcunat



Br N\

B  oxonomxeHwuin nboaoOM PO34nH MeTun-6'-6pom-2'-okcocnipo[unknoneHTan-1,3'-iHgoniH]-5'-
kapbokcunaty (1,5, 4,63 mmonb) y DMF (10,0 mn) gogasanu K2CO3 (0,799 r, 5,78 mmonb) i Mel (0,318 mn,
5,09 mmonb) npotarom 10 xB. PeakuiiHy cymilwl nepemillysanu 3a KiMHaTHOI TeMnepaTtypu NpoTarom 6 rog.
PeakuinHy cymiw Bunveanu y nboAsHy BoAy, TBEPAY PEYOBUHY (DinbTpyBanu i BUCYLLUYBanu 3 ogepxaHHAM
yka3aHol B 3aronoBky crnonyku (1,4 r, suxig 89 %).

MS(ES+) maca/3apsag = 338,40 (M), 340,22 (M+2).

Crapis 6. MeTtun-6'-((TpeT-6yToKcukapboHin)amiHo)-1'-meTun-2'-okcocnipo[umknoneHTtax-1,3"-iHgoniH]-5'-
kapbokcunaT
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Y nepemillyBaHuin PO34nH MeTun-6'-6pom-1'-meTnn-2'-okcocnipo[umknoneHTtan-1,3"-iHaoniH]-5'-
kapbokcunaty (0,90 r, 2,66 mmonb) y cyxomy 1,4-giokcaHi (15,0 mn) gogasanu TpeT-6yTunkapbamar (0,34 ,
2,93 mmonb). PeakuinHy cymiw geradyBanu asotom npotsarom 10 xB. i3 HacTynHum gogaBaHHAM Cs2COs
(1,56 r, 4,79 mmons), Xantphos (0,185 r, 0,319 mmons) i Pd2(dba)s (0,122 r, 0,133 mmonb). PeakuiiHy cymil
nepemiwysanu npu 120 °C npotarom 1 rod. PeakuinHy cymiw oxonogxysanu Ao KiMHaTHOI TemnepaTypw i
KOHUEHTpYBanu y BaKyyMi 3 OdepXaHHSM HEeOYULLEHOro NPOAYyKTY. HeouuweHun NpoaykT ouuwanu 3a
gonomoro  donewu-xpomartorpadii 3 BUKOPUCTAHHAM rpafieHTa eTunaueTaT-H-rekcaH 3 ofepXaHHAM
yka3aHoi B 3aronosky crnonyku (0,90 r, Buxig 90 %).

MS(ES+) maca/3apsag = 375,3 (M+1).

Cragisa 7. MeTun-6'-amiHo-1'-MeTun-2'-okcocnipo[umknoneHTaH-1,3'-iHgoniH]-5'-kapbokecunat

HN N\

Yy nepemilysaHuim PO34uH meTun-6'-((Tpet-6yTokcnkapOoHin)amiHo)-1'-meTnn-2'-
okcocnipo[umknoneHTaH-1,3'-iHgoniH]-5'-kapbokcunaty (1,8 r, 4,81 mmons) B 1,4-giokcani (10,0 mn)
pogasanu HCI y giokcaHi (4 M, 8,0 mn) npu 25 °C i peakuinHy cymiw nepemiwysanu npu 55 °C npotsarom 2
roga. PeakuivHy cymill KOHLUEHTpyBanu y BakyyMi 3 OAepXaHHSM JIMMKOro 3arnuiuKky. 3anuvwiok po3Tupanu B
MOPOLLIOK i3 AieTMIIOBMM eTepoM 3 OAepKaHHsSIM ykasaHoi B 3aronosky cnonyku (1,0 r, Buxig 66,9 %). Ti
BMKOPMCTOBYBAaNW SIK Taky Afs HACTYNHOI peakuii.

MS(ES+) maca/3apsag = 275,27 (M+1).

Cragia 8. 2',8"-OumeTtuncnipo[unknoneHTan-1,6'-nipono[3,2-g]xiHa3oninH]-4',7'(3'H, 8'H)-aioH



Y  nepemiwyBaHuin PO34MH MeTun-6'-amiHo-1'-meTnn-2'-okcocnipo[umknoneHtaH-1,3"-iHaoniH]-5'-
kapbokcunarty (0,6 r, 2,187 mmonb) B aueToHiTpuni (15,0 mn) gogaBsann MSA (1,420 mn, 21,87 MMorb) i
peakuinHy cymiw nepemiwysanm npu 100 °C npotarom 36 roa. PeakuinHy cymiwl oxonomxysanu [0
KIMHaATHOI TemnepaTypu, PO3YMHHUK BUMAPIOBaNM N O4EPXaHUN 3anuvLIOK pPo3uMHANU B eTunauetati (25,0
mn). OpraHiyHun wap npommBanu BoaH. NaHCOs (2x10,0 mn) i Bogoto (10,0 mn). OpraHiyHuii wap
BigokpemnioBanu, Bucywysanu Hag 6e3sogHuM NaxSOq i BUnaproBanu 3 ogep>KaHHsaM ykasaHoi B 3arofoBKy
crnonykm (0,25 r, Buxia 40,3 %).

MS(ES+) maca/3apsag = 284,40 (M+1).

Cragis 9. 4'-Xnop-2',8'-anmeTuncnipo[unknoneHTan-1,6'-nipono[3,2-g]xiHa3zoniH]-7'(8'H)-oH

Cl

\

Y cycneHsito 2',8'-gumeTtuncnipo[unknoneHTaH-1,6'-nipono[3,2-glxiHasoniH]-4',7'(3'H, 8'H)-giony (0,030 r,
0,106 mmonb) y xnopb6eHsoni (3,0 mn) gopmaeanu DIPEA (0,050 mn, 0,286 MMmonb) i3 HacTymnmHUM
pogasaHHAM no kpannax POCIs (0,025 mn, 0,265 mmonb) 3a KiMHaTHOI TemnepaTtypu. PeakuiiHy cymilu
nepemiwysanu npu 90 °C npotsarom 2,5 roa. PeakuiiHy cymill oXonomKysBanu Ao KiMHaTHOI TemnepaTypw i
PO3YMHHUK BMNapoBanu. 3anuwiok BUnvBanu B NbogsHy BoAy N ekcTparyBanu etunauertatom (2x10,0 mn).
OpraHiyHuii Wwap BigokpemnosBanu, NPoMmMBanyu ConboBMM po3dnHom (25,0 mn), Bucywysanu Hag Naz2S0q i
KOHUEHTpYBanw nig BakyyMoM 3 ogepXaHHAM yka3daHoi B 3aronosky cnonyku (0,030 r, suxig 94 %).

MS(ES+) maca/3apsag = 302,34 (M+1).

Crapia 10. (R)-4'-((1-(3-(1,1-Ondptop-2-rigpokcu-2-metTunnponin)-2-pTopdeHin)etun)amido)-2',8'-
anmeTuncnipo[umknoneHtaH-1,6'-nipono[3,2-g]xiHa3oniH]-7'(8'H)-oH (cnonyka 58)
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Y nepemillyBaHui po3umH 4'-xnop-2',8'-gumeTtuncnipo[umknoneHtaH-1,6'-nipono[3,2-g]xiHa3oniH]-7'(8'H)-
oHy (0,060 r, 0,199 mmonb) B 1,4-giokcani (3,0 mn) popasanu rigpoxnopug (R)-1-(3-(1-amiHoeTnn)-2-
dTopeHin)-1,1-ancTop-2-meTunnponaH-2-ony (0,068 r, 0,239 mmons) i DIPEA (0,174 mn, 0,994 mmons) 3a
KiMHaTHOI Temnepatypu. PeakuiviHy cymiw nepemiwysanu npu 120 °C npotarom 16 roa. PeakuiiHy cymiw
BMNapoBany i BUCyllyBanu Yy BUCOKOMY BakyyMi. HeouuiieHy crnomnyky ouuwianu i3 BUKOPUCTaHHSAM
npenapaTtusHoi HPLC 3 ogepxxaHHsAM yka3aHoi B 3aronoBky crnionyku (0,035 r, Buxig 34,3 %).



MS(ES+) maca/3apsag = 512,36 (M+1).

H AMP (400 My, DMSO-ds) 5 8,24 (s, 1H), 8,20 (d, J=7,4 Ty, 1H), 7,62-7,58 (m, 1H), 7,35-7,27 (m,
1H), 7,25-7,19 (m, 1H), 7,05 (s, 1H), 5,86-5,78 (m, 1H), 5,34 (s, 1H), 3,19 (s, 3H), 2,31 (s, 3H), 2,17-1,95 (m,
6H), 1,95-1,82 (m, 2H), 1,59 (d, J=7,1 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknagm 72-75 y Tabnuui 3 cuvHTesyBanu, OOTPUMYHOYMCb aHanoriyHoi npoueaypu, SK OMUMCaHoO B
npvknagi 71, i3 BUKOPUCTaHHAM BigNOBIOHOT MPOMIKHOI CMOMYKM Ta NPpMAATHOIO XipanbHOro amMiHy, a Takox
KOMEPLUiNHO AOCTYNHOrO XipanbHOro amiHy ans cnonyku 73.

Tabnvuysa 3
Mpuknag XimiyHa cTpyKTYypa Oani LCMS i NMR
abo 1 MS(ES+) maca/sapsg = 473,23 (M+1).
NH 1H AMP (400 MI'u, DMSO-de) 5 8,26 (d,

J=7,0 Ty, 1H), 8,23 (s, 1H), 7,82-7,79
(m, 1H), 7,66-7,62 (m, 1H), 7,38-7,34

72 NZ (m, 1H), 7,06 (s, 1H), 5,82-5,70 (m, 1H),
)\ | 0 3,19 (s, 3H), 2,30 (s, 3H), 2,19-1,98 (m,
\N N 6H), 1,98-1,83 (m, 2H), 1,64 (d, J=7,1

\ u, 3H).

(R/S)-4'-((1-(2-PTOP-3-
(TpudbTopmeTUn)heHin)eTun)amiHo)-2',8'-
anmeTtuncnipo[uuknoneHTaH-1,6'-nipono[3,2-
g]xiHasoniH]-7'(8'H)-oH

(cnonyka 59)

CF,

a6o 1 MS(ES+) maca/3zapsag = 469,23 (M+1).
1H AMP (400 MI'u, DMSO-ds) & 8,36-
NH 8,30 (m, 1H), 8,23 (s, 1H), 7,82-7,75
(m, 1H), 7,57-7,50 (m, 1H), 7,41-7,32
73 NE (m, 1H), 7,04 (s, 1H), 5,76-5,69 (m, 1H),
| 0 3,19 (s, 3H), 2,64 (s, 3H), 2,32 (s, 3H),
)\\ N 2,13-1,98 (m, 6H), 1,92-1,85 (m, 2H),

N \ 1,57 (d, J=7,0 'y, 3H).

(R/S)-2',8'-OnmeTtun-4'-((1-(2-metnn-3-
(TpudbTopmeTuUn)beHin)eTun)amiHo)cnipo[umknon
eHTaH-1,6'-nipono[3,2-g]xiHa3oniH]-7'(8'H)-oH
(cnonyka 60)




MS(ES+) maca/3zapsg = 449,93 (M+1).
1H AMP (400 Mlu, DMSO-ds) & 8,26-
8,21 (m, 2H), 7,67 (d, J=7,7 Iy, 1H),
7,41-7,34 (m, 1H), 7,34-7,26 (m, 1H),
4 7,22 (t, J=55 'u, 1H), (s, 1H), 7,04 (s,
1H), 5,82-5,73 (m, 1H), 3,19 (s, 3H),
(] 2,56 (s, 3H), 2,33 (s, 3H), 2,14-1,98 (m,
N 6H), 1,94-1,83 (m, 2H), 1,55 (d, J=7,0
\ Mu, 3H).
(RIS)-4'-((1-(3-(OudpTopmeTnn)-2-
meTundeHin)etun)amiHo)-2',8'-
anmeTtuncnipo[uuknoneHTaH-1,6'-nipono[3,2-
g]xiHasoniH]-7'(8'H)-oH
(cnonyka 61)
F F
MS(ES+) maca/3apsag = 485,06 (M+1).
1H AMP (400 MI'y, DMSO-ds) © 8,24 (s,
1H), 8,20 (d, J=7,3 l'u, 1H), 7,68-7,62
(m, 1H), 7,45-7,38 (m, 1H), 7,30-7,22
- (m, 1H), 7,06 (s, 1H), 5,86-5,79 (m, 1H),
573 (t, J=6,4 lu, 1H), 4,03-3,87 (m,
o 2H), 3,20 (s, 3H), 2,33 (s, 3H), 2,16-
N 1,96 (m, 6H), 1,94-1,82 (m, 2H), 1,61
\ (d, J=7,1 Ty, 3H).
(R)-4'-((1-(3-(1,1-AndpTOp-2-rigpokcmeTnn)-2-
dTopcheHin)eTun)amiHo)-2',8'-
aumeTtuncnipo[uuknoneHTaH-1,6'-nipono[3,2-
g]xiHa3oniH]-7'(8'H)-oH
(cnonyka 62)
Mpuknag 76. OpaepkaHHs (R)-4-((1-(3-(1,1-andpTOp-2-rigpokcu-2-metunnponin)-2-

dTopheHin)eTun)amiHo)-6-(2-metokcueTnn)-2,8,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy
(cnonyka 63)



(e} /OWO\ [¢]
o
NO o o NO, ~ NO,
~o 2 ~o 07" o Ny NO,
o
Crapgis 1 ——
Cl O  Crapia 2 Cl
a F Cragia 3 Cl
o o o} (¢}
(‘I) o
— - Crapis 4
o o— ° o ‘
o o
~ N N
o ~o N o Br ~ R
0O =~—— o = o o o
HN Crapia 7 BocHN Crapis 6 cl Crapis 5
Cl

J Crapis 8

AN
o— [}
Cl /J cl \O
K !
HNZ N _ . -
PN e © T ewn
\N Cragis 9 )\\N Cragis 10 NF N

Cragpis 1. OumeTtun-2-(5-xnop-4-(metokcukapboHin)-2-HitpodeHin)manoHat

(0]
NO,
(0] OMe
Cl (0]
MeO (0]

B oxonogxeHun (0 °C) posuvH gumetunmanonaty (12,17 mn, 106,0 mmonb) y DMF (165,0 mn)
aonasanun MeTun-2-xnop-4-gpTop-5-HitpobeHsoat (16,5 r, 70,6 mmonbk) i K2COsz (29,3 1, 212,0 mmonb).
PeakuinHy cymiw nepemillyBanu NpoTAromMm Hodi 3a KiMHaTHOI TemnepaTypu. PeakuiiHy cymiw Bunueanu B
neogaHun 2 M BogHuii po3unH HCI Ta ekctparyBanu etunagetatom (2x200,0 mn), 06'eaHaHNA opraHiyHmm
wap npomueanu sogoto (200,0 mn), conboBum po3dnHom (150,0 mn) i Bucywysanu Hag 6e3sogHuM Na2SOa.
PO34MHHMK BUOANANM 3a 3HWXEHOro TUCKY M odepXaHui HeouMLeHWn maTtepian ouvwany 3a SOnoMOoro
dnew-xpomartorpadii B 10 % eTunaueTtaT-H-rekcaH 3 ogepXXaHHsM ykasaHOoi B 3aronoskKy crnonyku (18,2 r,
Buxia 74,5 %).

MS(ES+) maca/3apsag = 346,14 (M+1).

Cragis 2. MeTtun-2-xnop-4-(2-meTokcu-2-okcoeTnn)-5-HirpobeHsoat

(0]
NO,
(|D OMe
Cl (0]

Po3unH anmetun-2-(5-xnop-4-(metokcukapboHin)-2-HitpodeHin)manonaty (10,0 r, 28,9 mmons), LiCl
(2,453 r, 57,9 mmonb) y DMSO (100,0 mn) i Bogi (1,042 mn, 57,9 mMonb) Harpieanu npyu 90°C npoTtarom 5
rogd. PeakuiiHy cymill oxonomkyBanu 4O KiMHATHOI TemnepaTtypu Ta BunmBanu B nboasHy sogy (200,0 mn).
BogHun wap ekctparysanu etunauetatom (3x100,0 mn). O6'eaHaHi opraHiyHi Wwapu npoMmBany cofnboOBUM
po3umHom (100,0 mn), Bucywysanu Hag 6e3sogHMM NaxSOs i KOHUEHTpyBanu y Bakyymi. HeouuiieHui
NPOAYKT ouuLlianu 3a AONOMOrol hnelu-xpomartorpadii B rpagieHTi eTunauerart-H-rekcaH 3 ofepXKaHHSM
yKa3aHol B 3aronoBky crnonyku (5,6 r, 67,3 %).

1H AMP (400 MI'y, CDCls) 6 8,68 (s, 1H), 7,51 (s, 1H), 4,07 (s, 2H), 4,01 (s, 3H), 3,75 (s, 3H).



Cragisa 3. MeTun-2-xnop-4-(1-MeToKcu-2-meTus-1-okconponaH-2-in)-5-HitpobeHsoar

(0]
NO,
(0]
Cl
MeO (0]

Y nepemiwlyBaHUA pPO3YUH METUI-2-XNOop-4-(2-MeTOKCU-2-0kcoeTunn)-5-HiTpobeHsoaty (1,0 r, 3,48
MMorb) i metunnogungy (0,543 mn, 8,69 mmons) y DMF (10,0 mn) gogaeanu rigpug Hatpito (0,417 r, 10,43
mmonb) npotarom 30 xB. npu 0°C. PeakuinHy cymiw nepemillyBanu 3a KiMHaTHOI TemnepaTypu npoTtsarom 16
roa. PeakuinHy cymilw racnnm BogH. po34nMHOM XJI0pMAY aMOHito, ekcTparyBanu etunauetatom (2x20,0 mn).
OpraHiynni wap BigokpemnioBanu, sucywysanu Hag 6e3sogHum NaxSO4 i KOHUEHTpyBanu 3 ogepXKaHHAM
MacnsiHOI Macu. HeouvweHnn npoaykT ovnwany 3a gonomoroto dnew-xpomatorpadii B 30 % etunauerar-
H-reKkcaH 3 oep)XaHHsM ykasaHoi B 3aronosky cnonyku (0,8 r, 72,9 %).

1H AMP (400 MT'u, CDCIs) 6 8,50 (s, 1H), 7,69 (s, 1H), 3,99 (s, 3H), 3,68 (s, 3H), 1,70 (s, 6H).

Cragisa 4. Metun-5-xnop-3,3-ouMeTun-2-okcoiHaoniH-6-kapbokcmnar

O
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Y nepemillyBaHUA pPO3YUH MeTun-2-xnop-4-(1-meTokcu-2-mMeTun-1-okconponaH-2-in)-5-HirpobeHsoaTty
(0,81, 2,53 mmonb) y cymiwi ouTtoBa kucnota:etaHon (1:1, 20,0 mn) gogasanu 3aniso (0,388 r, 6,95 mmornb)
" ogepxaHy cymiw nepemiwysanu npu 100 °C npotarom 1 roa. PeakuinHy cymiw posbasnsnu sogoto (20,0
M) 1 etunauetaTtom (50,0 mn). OpraHiyHni Wap BigokpemmnoBanu, BucywyBanu Hag 6e3sogHm NaxS0; i
KOHLIEHTPYBanu y BaKyyMi 3 OAepXaHHSM HEOYMLLEeHOro NpoAykTy. HeouuwieHwn npoaykT ouvwanu 3a
gonomoroto chnew-xpomatorpadii 8 MeOH-DCM 3 opepxaHHAM ykasaHoi B 3aronosky crnonyku (0,6 T,
93 %).

MS(ES+) maca/3apsag = 254,27 (M+1).

Crapgis 5. Metun-5-xnop-1-(2-metokcmetnn)-3,3-AMMETUN-2-0OKCOIHAO0NIH-6-KapbokcunaT

N
0

/

Y nepemillyBaHU po3ynH MeTun-5-xnop-3,3-4umMeTnn-2-oKkcoinaoniH-6-kapbokcunaty (ctagia 4, 2 T,
7,88 mmonb) B auetoHiTpuni (30,0 mn) gopnasanu no kpannsax K2COs (1,63 r, 11,83 mmonb) npu 0 °C i3
HacTynHUM pofaBaHHAM 1-O6pom-2-meTokcuetany (1,315 r, 9,46 mMmonb) 3a Tiei camoi Temnepatypu.
PeakuinHy cymiw HarpiBanu i nepemiwysanu npu 90 °C npotsarom 48 roa. PeakuinHy cymill racunun BOAH.
PO34YMHOM XIIOpMAY aMOHito 1 ekcTparyBanu etunavertaTom (2x20,0 mn). OpraHivyHWiA Wap BigoKpeMoBanu,
BUCywyBanu Hag 6e3sogHnm Na:SO4 i BunaptoBanu. OgepxxaHy HEOUYMLLIEHY Macy oyMLany 3a 4ONOMOrow
drew-xpomartorpadii B eNnoeHTi eTunaueTaTt-H-rekcaH 3 ogepXaHHsM yKasaHoi B 3arorfioBky cronyku (1,6 r,
Buxig 65,1 %).

MS(ES+) maca/3apsag = 311,97 (M+1).



Cragia 6. Metun-5-((TpeT-6yToKcukapboHin)amiHo)-1-(2-meTokcneTnn)-3,3-0UMeTUI-2-0KCOiHAOMIH-6-
Kapbokcunar

AN
0
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YKkasaHy B 3arofioBKy CrOSyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM cTagii 5 LNAsSXOM BMKOPUCTaHHSA
aHanoriyHoro NpoTOoKOny, yka3aHoro B ctagii 6 npuknagy 71 (0,3 r, Buxig 95 %).

MS(ES+) maca/3apsg = 393,22 (M+1).

Crapgis 7. Metun-5-amiHo-1-(2-metokcuetnn)-3,3-AMMeTUN-2-0KkcoiHaonNiH-6-kapbokcmnaT

AN
0

YKkaszaHy B 3arofioBKy CMONyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 6 LNAXoM BUKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykazaHoro B ctagii 7 npuknagy 71 (0,22 r, suxia 88 %).

MS(ES+) maca/3apsag = 293,15 (M+1).

Cragia 8. 6-(2-MeTokcunetun)-2,8,8-tpumeTnn-6,8-gurigpo-3H-nipono[2,3-g]xiHa3zoniH-4,7-aioH

AN
0

YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 7 LNAXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 71 (0,2 r, 87 %).

MS(ES+) maca/3apsag = 302,34 (M+1).

Cragisa 9. 4-Xnop-6-(2-meTokcmeTun)-2,8,8-tpumeTtun-6,8-aurigpo-7H-nipono[2,3-glxiHa3oniH-7-0H



YKkaszaHy B 3arofioBKy CMOMyKy OAEpXyBanu 3 MPOMDKHOI CMOMyku cTagil 8 LUNAXoM BUKOPUCTaHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctagii 9 npuknagy 71 (0,1 r, Buxig 47,1 %).

MS(ES+) maca/3apsag = 319,96 (M+1).

Cragis 10. (R)-4-((1-(3-(1,1-OndbTOp-2-rigpokcu-2-meTunnponin)-2-gTopdeHin)eTnn)amiHo)-6-(2-
meTokcueTun)-2,8,8-TpumeTtun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 63)

Yka3aHy B 3aronoBKy CMonyky ofepXyBanu LWAsSXoM peakuil npoMikHOT cnonyku ctagii 9 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTnnnponaH-2-ony (ctagis 6a npuknagy 4) LWnisxom
BMKOPUWCTaHHSA aHanoriyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,020 r, 17,22 %).

MS(ES+) maca/3apsag = 531,57 (M+1).

H AMP (400 MI'u, DMSO-de) & 8,19 (d, J=7,4 'y, 1H), 7,93 (s, 1H), 7,62-7,56 (m, 2H), 7,33-7,28 (m,
1H), 7,25-7,20 (m, 1H), 5,86-5,79 (m, 1H), 5,34 (s, 1H), 3,97 (t, J=6,2 'y, 2H), 3,69 (t, J=6,0 'y, 2H), 3,29 (s,
3H), 2,32 (s, 3H), 1,61 (d, J=7,1 'y, 3H), 1,34 (s, 3H), 1,33 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 77. OpepxaHHs (R)-4-((1-(3-(1,1-andpTOp-2-rigpokcu-2-metunnponin)-2-
dTopheHin)eTun)amiHo)-6-etnn-2,8,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-glxiHazoniH-7-oHy (cnonyka 64)
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Cragia 1. MeTtun-5-xnop-1-etun-3,3-4uMeTnN-2-0KCOiHOOMNIH-6-kapbokcmnaTt




YKkasaHy B 3arosfioBKy CrMOSfyKy ogepXyBanu 3 MNPOMDKHOI Cnomnyku ctagii 4 npuknagy 76 wWwnaxom
BMKOPUCTAHHS aHamnoridHoro mMpoTOKOMy, yKasaHoro B cTagii 5 npuknagy 76, wo o6pobnioerbes
eTmnodpoMigom, 3 ogepXkaHHAM ykasaHoi B 3aronoky crnonyku (0,40 r, Buxig 90 %).

MS(ES+) maca/sapsg = 282,34 (M+1).

Crapia 2. Metun-5-((tpet-6yTokcunkapboHin)amiHo)-1-etnn-3,3-aumeTnn-2-okcoiHaoNiH-6-kapbokecunat

Boc HN

C)/
i ;Z \/

YKkasaHy B 3arofioBky CMONyKy odepXyBanu 3 MPOMDKHOI Cnonyku ctagii 1 LWnsxoM BUKOPUCTaHHSA
aHanoriyHoro NpoToKOny, yka3aHoro B ctagii 6 npuknagy 71 (0,4 r, Buxig 78 %).

MS(ES+) maca/3apsg = 363,41 (M+1).

Cragisa 3. Metun-5-amiHo-1-eTun-3,3-4uMeTUN-2-oKkCoiHaoniH-6-kapbokeunaT

)

YKkaszaHy B 3arofioBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 2 LNAXOM BUKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,65 r, Buxia 99 %).

MS(ES+) maca/3apsag = 263,15 (M+1).

Cragis 4. 6-E1vn-2,8,8-tpumeTnn-6,8-gurigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-4ioH
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YKkaszaHy B 3arofioBKY CMOSfyKy OAEPXyBanu 3 MPOMDKHOI CMOMyKM cTagil 3 LNAXOM BUKOPUCTAHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctafii 8 npuknagy 71 (0,45 r, Buxia 83 %).

MS(ES+) 272,27 (M+).

Cragisa 5. 4-Xnop-6-etun-2,8,8-tpumeTnn-6,8-guriapo-7H-nipono[2,3-g]xiHa3oniH-7-oH



YkasaHy B 3aroroBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI Cronyku cTajii 4 LUISXOM BUKOPUCTaHHS
aHanoriyHoro npoTokony, ykasaHoro B ctagii 9 npuknagy 71. |i BukopuctoByBanm sk Taky Afis HAcCTYMnHOT
cTagii.

MS(ES+) maca/3apsag = 289,15 (M+).

Cragisa 6. (R)-4-((1-(3-(1,1-OndToOp-2-rigpokcu-2-metunnponin)-2-propdeHin)etnn)amiHo)-6-etun-2,8,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-glxiHa3oniH-7-oH (cnonyka 64)

Yka3aHy B 3arofoBKy CMonyky oepXyBanu LWAsSXOM peakuil npoMikHOI cnonyku ctagii 5 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cptopdeHin)-1,1-androp-2-meTunnponaH-2-ony (ctagis 6a npuknagy 4) Wnsxom
BMKOPUCTaHHS aHaroriyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,030 r, Buxig 17,37 %).

MS(ES+) maca/3apsag = 501,36 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,21 (d, J=7,4 Ty, 1H), 7,91 (s, 1H), 7,64-7,56 (m, 2H), 7,34-7,28 (m,
1H), 7,25-7,17 (m, 1H), 5,87-5,78 (m, 1H), 5,34 (s, 1H), 3,83 (q, J=7,1 'y, 2H), 2,31 (s, 3H), 1,62 (d, J=7,0
Mu, 3H), 1,34 (s, 3H), 1,33 (s, 3H), 1,29 (t, J=7,1 'y, 3H), 1,24 (s, 1H), 1,21 (s, 3H).

Mpuknag 78. OpepxaHHa  (R)-6-uuknonponin-4-((1-(3-(1,1-andTop-2-rigpokcu-2-MeTUnnponin)-2-
dTOopdeHin)eTnn)amiHo)-2,8,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy

(cnonyka 65)
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YKkaszaHy B 3arorfioBKy CMOSfyKy OAepXyBanu 3 MPOMDKHOI Cronyku cTagii 4 npuknagy 76 LwWnisixom
BMKOPUCTAHHS aHaroriYHoro mnpoTOKOMy, YyKka3aHoro B cTagii 5 npuknagy 76, wo obpobnioerbes
uuknonponindpomigom (0,15 r, Buxig 59 %).

MS(ES+) maca/3apsag = 294,15 (M+1).

Cragis 2. MeTun-5-((TpeT-6yToKkcukapOoHin)amiHo)-1-umknonponin-3,3-AMMeTU-2-0KCOIHO0iH-6-
kapbokcunaT
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YKkasaHy B 3arofioBKy CrOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSiyku cTagii 1 LWNAsXoM BMKOPUCTaHHSA
aHanoriyHoro NpoTokony, ykasaHoro B ctagii 6 npuknaay 71 (0,40 r, Buxig 44,8 %).

MS(ES+) maca/3apsag = 375,28 (M+1).

Cragisa 3. Metun-5-amiHo-1-yuknonponin-3,3-aumeTunn-2-okcoiHgoniH-6-kapbokcunaT
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YKkasaHy B 3arofioBKy CrMOSyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM cTagii 2 LNAsSXOM BUKOPUCTaHHSA
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,30 r, suxig 90 %).

MS(ES+) maca/3apsag = 275,08 (M+1).

Cragis 4. 6-Luknonponin-2,8,8-tpumeTtnn-6,8-anrigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-aioH

AL
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YKkaszaHy B 3arofioBky Cronyky oAepXyBanu 3 MPOMDKHOI CMOMyku cTtagil 3 LINAXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 71 (0,25 r, suxig 91 %).

MS(ES+) maca/3apsag = 284,27.

Cragisa 5. 4-Xnop-6-uuknonponin-2,8,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHazoniH-7-oH

YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMonyku cTtagil 4 LNAXoM BUKOPUCTaHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctagii 9 npuknagy 71 (0,24 r, suxig 90 %).

MS(ES+) maca/3apsag = 302,28.

Crapis 6. (R)-6-Uuknonponin-4-((1-(3-(1,1-andTop-2-rigpoKcu-2-MeTunnponin)-2
dTopdheHin)etun)amiHo)-2,8,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

(cnonyka 65)



YKkasaHy B 3arofioBKy CMosyKy ogepXXyBanu LUAsSXOM peakuii MpoMiXKHOT cnonyku ctagii 5 i rigpoxnopugy
(R)-1-(3-(1-amiHoeTun)-2-dpTopdheHin)-1,1-andpTop-2-MeTUnnponaH-2-ony (ctagis 6a npuknagy 4) Wnisxom
BMKOPUCTAHHSA aHanoriyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71.

MS(ES+) maca/3apsag = 512,43 (M+).

H AMP (400 Mly, DMSO-ds) d 8,33 (d, J=7,3 'y, 1H), 7,93 (s, 1H), 7,65-7,58 (m, 1H), 7,57 (s, 1H),
7,35-7,27 (m, 1H), 7,25-7,17 (m, 1H), 5,87-5,60 (m, 1H), 5,34 (s, 1H), 2,86-2,78 (m, 1H), 2,31 (s, 3H), 1,62
(d, J=7,1Tu, 3H), 1,31 (s, 3H), 1,30 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 1,17-1,09 (m, 2H), 0,98-0,84 (m, 2H).

Mpuknag 79. OpepxaHHa (R)-4'-((1-(3-(1,1-andTop-2-rigpokcmeTnn)-2-propdeHin)etmn)amiHo)-2',8'-
avmMetuncnipo[umknonponaH-1,6'-nipono[3,2-glxiHa3oniH]-7'(8'H)-oHy (cnonyka 66)
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Cragis 1. 6'-bpomcnipo[umknonponaH-1,3'-iHaoniH]-2'-oH



/@\&O
N
Br H

YKaszaHy B 3aronioBKy CMONyKy ofepXXyBann 3 KOMEPLINHO AOCTYMHOro 6-6pomiHAoniH-2-oHy i 1,2-
anbpomeTaHy LUNSXOM BMKOPUCTAHHS aHarnoriyHoro npoToKony, ykasaHoro B cTagii 1 npuknagy 71 (2,0 r,
35,6 %).

1H AMP (400 Mlu, DMSO-d6) 6 10,68 (s, 1H), 7,17-7,07 (m, 1H), 7,03 (d, J=1,8 'y, 1H), 6,94 (d, J=7,9
My, 1H), 1,61-1,57 (m, 2H), 1,54-1,44 (m, 2H).

Cragis 2. 6'-bpom-5'-(2-xnopauetun)cnipo[umknonponaH-1,3'-iHaoniH]-2'-oH
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YKkasaHy B 3arofioBKy CrMOJyKY O4epXXyBanu 3 MNPOMDKHOI CNOnyku ctagii 1 LWnAsXoM BMKOPUCTaHHSA
aHanoriyHoro NpoToKOny, ykasaHoro B ctagii 2 npuknagy 71 (11,2 r, Buxig 85 %).

1H AMP (400 MI'y, DMSO-d6) 6 10,99 (s, 1H), 7,54 (s, 1H), 7,19 (s, 1H), 5,01 (s, 2H), 1,73-1,66 (m,
2H), 1,67-1,48 (m, 2H).

Crapis 3. 6'-bpom-2'-okcocnipo[umknonponan-1,3'-iHaoniH]-5'-kapboHoBa kucnoTa
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YKkaszaHy B 3arofioBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 2 LNAXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagil 3 npuknagy 71 (7,5 r, suxig 76 %).

MS(ES+) maca/3apsag = 282,21, 284,09 (M, M+2).

Crapis 4. Metun-6'-6pom-2'-okcocnipo[uuknonpona-1,3'-iHgoniH]-5'-kapbokcunat
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YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMonyku cTtagil 3 LNAXOM BUKOPUCTAHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctafii 4 npuknagy 71 (7,4 r, 97 %).

MS(ES+) maca/3apsa = 296,21(M+), 298,21 (M+2).

Cragisa 5. Metun-6’-6pom-1’-meTnn-2’-okcocnipo[umknonponan-1,3’-inaoniH]-5’-kapbokcunat
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YkasaHy B 3arofioBKy CMOSfyKy oAepXXyBanu 3 MPOMDKHOI CMOSykM cTagii 4 LWNAsXoM BMKOPUCTaHHSA
aHanori4yHoro NpoToKony, ykasaHoro B ctagii 5 npuknagy 71 (1,9 r, 91 %).

MS(ES+) maca/3apsag = 310,1 (M).

Cragis 6. 6’-((TpeT-bByToKkcukapboHin)amiHo)-1’-meTun-2’-okcocnipo[umknonponax-1,3’-iHagoniH]-5'-
kapbokcunar
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YKkasaHy B 3arofnioBky CMONyKy odepXyBanu 3 MPOMDKHOI CNONyku ctagii 5 LnsxoM BUKOPUCTaHHSA
aHanoriyHoro NpoToKony, yka3aHoro B ctagii 6 npuknagy 71 (1,95 r, Buxig 83 %).

MS(ES+) maca/3apsag = 347,51 (M+1)/247,51 (M-100).
Crapis 7. Metun-6'-amiHo-1'-meTtunn-2'-okcocnipo[umknonponat-1,3'-ingoniH]-5'-kapbokcunat
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YKkaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMyKM cTagil 6 LINAXOM BUKOPUCTAHHS
aHanoriyHoro NpoToKOny, yka3aHoro B ctagii 7 npuknagy 71 (1,5 r, suxig 97 %).

MS(ES+) maca/3apsag = 247,2 (M+1).

Cragia 8. 2",8’-OumeTtuncnipo[unknonponax-1,6’-nipono[3,2-g]xiHa3zoniH]-4",7°(3’'H, 8’H)-aioH

ﬁ/@?

YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 7 LNAXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagil 8 npuknagy 71 (1,1 r, suxia 87 %).

MS(ES+) maca/3apsag = 256,27 (M+1).

Cragisa 9. 4’-Xnop-2",8’-gumeTtuncnipofumknonponaH-1,6’-nipono[3,2-g]xiHasoniH]-7’(8’H)-oH
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YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI Cronyku cTtafil 8 LINAXoM BUKOPUCTaHHS
aHarnoriyHoro NpoToKoy, ykasaHoro B ctagii 9 npuknagy 71 (0,065 r, Buxig 76 %).

MS(ES+) maca/3apsag = 274,21 (M+1).

Cragis 10. (R)-4'-((1-(3-(1,1-AndbTop-2-rigpokcueTun)-2-propdeHin)etun)amiHo)-2',8'-
anmeTuncnipo[umknonponaH-1,6'-nipono[3,2-g]xiHa3oninH]-7'(8'H)-oH (cnonyka 66)



\

YKkaszaHy B 3arofioBKy CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykuM cTagii 9 LINAXOM BUKOPUCTAHHS
aHanoriyHoro NnpoTokony, ykadaHoro B ctagii 10 npuknagy 71 (0,025 r, Buxig 25 %).

MS(ES+) maca/3apsg = 457,17 (M+1).

1H AMP (400 Ml'y, DMSO-ds) d 8,06 (d, J=7,4 'y, 1H), 8,00 (s, 1H), 7,68-7,61 (m, 1H), 7,45-7,37 (m,
1H), 7,28-7,21 (m, 1H), 7,16 (s, 1H), 5,84-5,76 (m, 1H), 5,73 (s, 1H), 3,94 (t, J=14,3 Ty, 2H), 3,28 (s, 3H),
2,34 (s, 3H), 1,73-1,64 (m, 4H), 1,58 (d, J=7,1 'y, 3H).

Mpuknag 80 y Tabnuui 4 cMHTe3yBanun, AOTPUMYOUYUCH aHanorivyHoI npouenypu, Sk onvcaHo B ctagii 10
npuknagy 71 i3 BUKOPUCTAHHSM BigMNoBiAHOT NPOMDKHOT CROMNYKKM | NpuaaTHMX XipanbHUX aMiHiB.

Tabnuusa 4

Mpuknag XimiyHa cTpyKTypa Oani LCMS i H AMP

MS(ES+) maca/3apsag = 485,1 (M+1).

IH AMP (400 My, DMSO-ds) & 8,06 (d,
J=7,4 Ty, 1H), 8,01 (s, 1H), 7,63-7,55 (m,
1H), 7,34-7,27 (m, 1H), 7,24-7,18 (m, 1H),

80 ol 7,16 (s, 1H), 5,83-5,75 (m, 1H), 5,33 (s, 1H),
3,28 (s, 3H), 2,32 (s, 3H), 1,72-1,66 (m, 4H),
N 1,57 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,21 (s,
\ o ah),
(R)-4'-((1-(3-(1,1-OndpTOp-2-rigpokcu-2-
mMeTunnponin)-2-gpTopdeHin)eTnn)amiHo)-
2',8'-gumeTunncnipo[unknonponax-1,6'-
nipono[3,2-g]xiHa3oniH]-7'(8'H)-oH
(cnonyka 67)
Mpuknag 81. OpepxaHHs (R)-4-((1-(3-(1,1-andpTOp-2-rigpokcu-2-metunnponin)-2-

dTopheHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyka 68)
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Cragisa 1. MeTun-5-xnop-2-okcoiHgoniH-6-kapbokcunar
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Y nepemiwlyBaHU poO34YMH  METWUM-2-Xxnop-4-(2-MeToKcu-2-okcoeTnn)-5-HiTpobeHsoaTy (ctagis 2
npuknagy 76, 5,6 r, 19,47 mmMonb) B cymiwi eTaHon-ouTtoBa kucnota (60,0 mn, cniBBigHOWweEHHA 1:1)
Jonasanu 3aniso (2,19 r, 38,9 mmonb) npu 25 °C i peakuinHy cymiw nepemiwysanu npu 100 °C npoTtsrom 2
rog. PeakuinHy cymill oxonomkysanu O KiMHATHOI Temnepatypu, PO3YMHHWK BUMAANSANM Mig BakyyMOM i
3anuuwok Heutpanisysanu BoaH. posunHom NaHCO3 (30,0 mn). Hdopasanu etunauetat (60,0 mn) n
ofepxaHy cymill dinbTpyBanu Yepes wap Lenity. BigokpemneHunin BogHui wap i3 ginbTpaTty ekcTparysanm
etunauetatom (50,0 mn). O6'egHaHi opraHiyHi Wwapu npoMuMBanvM ConboBUM po3dmHoMm (100,0 mn),
BUCywyBanu Hag 6e3sBogHuM NaxSOs i KOHUEHTPYBanu y BakyyMi 3 OAepXXaHHSM HEOYMLLEHOro MpoayKTy.
HeounwieHnin npogykT ounwanyM 3a AonomMorow  dorewl-xpomatorpadii i3 BukopucTtaHHsam  0-50 %
eTunaueTaT-H-rekcaH sk eNnoeHTy 3 odepXXaHHsM yKasaHoi B 3arornoBky cnonyku (1,2 r, suxig 27,3 %) y
BUrMAgi 6inoi TBepaoi peyoBUHM.

MS(ES+) maca/3apsag = 225,19 (M+), 227,14 (M+2).

Cragis 2. MeTun-5-xnop-1,3,3-TpuMeTun-2-0KCoiHAONIH-6-kapbokecunat
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Y nepemillyBaHu PO34MH MeETUN-5-Xnop-2-0KCoiHAoNiH-6-kapbokeunaty (1,2 r, 5,32 mmonb) y DMF
(20,0 mn) pogaeanu metunoang (0,998 mn, 15,96 mmonb). PeakuiiHy cymiw oxonomxkyBanu o -10 °C i
nopasanu YactuHamm NaH (0,64 r, 15,96 mmonb). PeakuinHy cymiw nepemiwysanu npu -10 °C npotarom 1
rog. PeakuinHy cymiw racmnu BogH. po3umHoM xropugy amodito (20,0 mn), ekctparyBanu eTunauetraTom
(3%x30,0 mn). O6'egHani opraHiyHi wapu npomuanu sogot (30,0 mn), conbosuMm posynHom (30,0 mn),
BucywyBanun Hag 6e3sogHnm NaxSOs i KOHLEHTpYBanu y BakyyMmi 3 ofepXXaHHsIM HEOUYULLEHOrO NMPOAYKTY.
HeouuwieHnn npogykT ouuwanu 3a gonomorow  drewl-xpomatorpadii i3 BukopuctaHHsam  0-20 %
eTunaueTaT-H-rekCaH K elfoeHTY 3 OepXXaHHSM yKka3aHol B 3aronoBky crnonyku (1,2 r, Buxig 84 %).

MS(ES+) maca/3apsag = 268,40 (M+1).

Crapgis 3. Metun-5-((Tpet-6yTokcukapboHin)amiHo)-1,3,3-TpumeTnn-2-oKCcoiHaoNiH-6-kapbokcunat
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Y po34nH meTun-5-xnop-1,3,3-TpumMeTunn-2-okcoiHaoniH-6-kapbokeunaty (1,2 r, 4,48 MMonb) y CyxoMy
1,4-piokcaHi (15,0 mn) gonasanu TpeT-6yTnnkapbamar (0,683 r, 5,83 mmonb) i Cs2COs3 (2,63 r, 8,07 Mmonb).
CycneHsito gerasysanu asotom npotarom 10 xB. Jogasanu Xantphos (0,311 r, 0,538 mmonb) i Pdz(dba)s
(0,205 r, 0,224 mmonb) 1 ogepxaHy B pe3ynbTaTi peakuinHy cymiw Harpisanu npu 120 °C npotarom 16 roga.
PeakuinHy cymiw oxonogxkysanu A0 KiIMHATHOI TemMnepaTypu i PO3YMHHMK BUOAMNSANN 33 3HWXKEHOro TUCKY.
HeouuwieHnin nNpoaykT ouvwanu 3a [onomorow  drewl-xpomatorpadii i3 BMKOPUCTaAHHSAM rpafieHTa
eTunaveTaT-rekcaH 3 ogep>KaHHsIM yka3aHoi B 3aronoBky cnonyku (1,1 r, suxig 70,4 %).

MS(ES+) maca/3apsag = 349,2 (M+1).

Crapis 4. lgpoxnopug metunn-5-amiHo-1,3,3-TpuMeTnn-2-0KCOiHAOMIH-6-kapbokcunaTty
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Y po34nH MeTun-5-((TpeT-byTokcukapboHin)amiHo)-1,3,3-TpuMeTun-2-okcoiHgoniH-6-kapbokcunaty (1,1
r, 3,16 mmonb) y 1,4-giokcaHni (10,0 mn) gopasanu HCI (4 M B 1,4-giokcani, 8,0 mn) npu 0 °C i peakuinHy
cymiw Harpisann go 70 °C npotsarom 2 roa. PeakuiiHy cymill KOHLEHTpyBanu y BakyyMi 3 ofep>KaHHSM
NWNKOro 3anuwKy. 3anuwoK po3Tupany B MOPOLLOK i3 AieTUNOBUM €TepoM 3 OAepXaHHSM YyKasaHol B
3aronosky cnonyku (0,85 r, Buxig 95 %). HeounweHnn matepian BUKOPUCTOBYBaNM SIK TaKM ANS HACTYMNHOI
peakuii.

MS(ES+) maca/3apsg = 249,27 (BinbHWI amiH).

Cragis 5. 2,6,8,8-TeTpameTun-6,8-gurigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-aioH



Y po3uuH rigpoxnopugy meTtun-5-amiHo-1,3,3-TpuMeTun-2-okcoiHaoniH-6-kapbokennary (0,45 r, 1,580
MMoOJb) B aueToHiTpuni (10,0 mn) gogaBanu meTaHcynbgoHoBy kucnoty (1,026 mn, 15,80 mmornb) Ta
ofepxaHy B pesynbTati peakuinHy cymiw nepemiwysanu npu 100 °C npotsrom 16 rog. PoO34nHHMK
BMMapioBanu nig BakyymMom Ta OAepXaHWN 3anullioK po3yumHanu B etunaveTtaTi (25,0 mn). OpraHiyHui wap
npomuBanu BogH. bikapboHaTom Hatpito (2x10,0 mn) i Bogoto (10,0 mn). BigokpemneHmn opraHidHui wap
BucywyBanu Hag 6e3sogHUM NaxSOs i KOHUEHTpyBanu 3a 3HWXKEHOro TUCKY 3 ofepXXaHHAM YyKasaHoi B
3aronosky cronyku (0,4 r, Buxig 198 %). HeouuweHnii maTtepian BUKOPUCTOBYBANM SK TakMM AN HACTYNHOI
cTagii.

MS(ES+) maca/3apsag = 258,1 (M+1).

Mpuknag 81, ctagis 5. NpomixxHa cnonyka TakoX Moxe OyTW CMHTe30BaHa HAaCTYMHUMM LNSXamu.
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Y nepemillyBaHUA PO34nH METUIN-2-0KCOoiHAO0NIH-6-kapbokecmnaTy (10,0 r, 52,3 mmone) y 100,0 mn DMF
aogasanu metunnogug (11,45 mn, 183 Mmonb) i3 HaCTynHUM JodaBaHHAM YacTuHamu rigpuagy Hatpito (7,99
r, 183 mmonb) npu -10 °C. PeakuinHy cymiw nepemiwysanu npu -10 °C npotsarom 1 rog. PeakuinHy cymiw
racunu Bogoto (250,0 mn), ogepxaHuii ocag inbTpyBanu i NPOMMBaNM BOOOK 3 OAEPXAHHAM YyKas3aHoi B
3aronoBky crnonyku (8,2 r, 69,7 %).

MS(ES+) maca/3apsag = 234,27 (M+1).

Cragisa 2a. MeTtun-5-6pom-1,3,3-TpMMeTunn-2-0KCoiHAoNIH-6-kapbokecmnar
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Y nepemiwyBaHnin po3ynH MeTtun-1,3,3-TpumeTunn-2-okcoiHgoniH-6-kapbokeunaty (1,0 r, 4,29 mmonsb) y
DMF (20,0 mn) gogaBanu H-6pomcykumHimig (0,76 r, 4,29 mmonb) npu -10 °C. CnovaTky peakuiiHy cymill
nepemiwysann npu -10 °C npotarom 30 xB., HarpiBanu A0 KiMHATHOI Temnepatypu npotarom 1 rog. i
aogaTtkoBo HarpiBanu i nepemiwysanu npu 100 °C npotarom 30 xB. PeakuiiHy cymiw oxonogxysanu Ao
KiMHaATHOI TemnepaTypu Ta racunm 3a gonomoroto xornogHoi sBoau (50,0 mn), ocamkeHy TBepay peqOBUHY
dinbTpyBanu, NpomMmBanyu BOAO i BUCYLLYBaNu 3a 3HWKEHOro TUCKY 3 OOepXXaHHAM yKa3aHOi B 3arofioBky
cnonyku (0,55 r, Buxig 60 %).

MS(ES+) maca/sapsg = 312,15 (M+1).

Cragis 3a. 2,6,8,8-TetpameTun-3H-nipono[2,3-g]xiHa3oniH-4,7(6H, 8H)-aioH

Y nepemiwyBaHuin po3vmH meTun-5-o6pom-1,3,3-TpumeTun-2-okcoiHgoniH-6-kapbokeunary (0,50 r, 1,602
mmonb) y DMF (30,0 mn), gogasanu rigpoxnopug auetumigamigy (0,182 r, 1,922 mmons), L-nponiH (0,037 ,
0,320 mmonb), Cs2C0Os3 (1,56 1, 4,81 mmonb), cymiw nepemiwysanu npotarom 30 xB. B aTMocepi a3oTy 3a
KimHaTHoOI Temnepatypu, gogasanu noamg Mmigi(l) (0,030 r, 0,160 mmonb) i HarpiBanu B atmocdepi N2 npu
80 °C npotdrom 18 rog. PeakuiiHy mMacy KOHLEHTpyBamnu 3a 3HMXEHOro TUCKY Ta HeOouMLIeHMn martepian
ounwann 3a gornomorot ¢new-xpomatorpadii B MeOH-DCM Ak entoeHTi 3 of4epXaHHAM yKa3aHoi B
3aronosky crnonyku (0,40 r, Buxig 80 %).

MS(ES+) maca/3apsag = 257,02 (M+).

Cragis 4a. 5-bpom-1,3,3-TpumeTun-2-oKcoiHaoniH-6-kapboHoBa kMucnoTta
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Y nepemiwyBaHuii po3dnH MeTun-5-6pom-1,3,3-TpumeTnn-2-okcoingoniH-6-kapbokcunaty (0,80 r, 2,56
mmonb) y THF (2,0 mn), MeOH (2,0 mn) i Bogi (2,0 mn) gogasanu LiOH (0,30 r, 12,81 mmonb). OgepxaHy B
pesynbTati peakuinHy cymiw HarpiBanu npu 80 °C npotarom 2 rog. PeakuinHy cymill KOHUEHTpyBanu y
BaKkyyMmi, Jodasanu nig i peakuiiHy CyMmill MigKUCRSIn HaCUYEHNM PO3YMHOM NIMMOHHOI Kncnotu. OcagxeHy
TBEpPAY PEYOBMHY (PiNbTPyBanu i BUCYLLYBanu 3a 3HWXKEHOIO TUCKY 3 OOEPXKaHHSM yKasaHoi B 3aronoBKy
crnonyku (0,74 r, Buxig 97 %).

MS(ES+) maca/3apsag = 300,15 (M+2).

Cragia 5a. 2,6,8,8-TetpameTun-3H-nipono[2,3-g]xiHasoniH-4,7(6H, 8H)-aioH




Cymiw  5-6powm-1,3,3-TpumeTnn-2-oKcoiHagoniH-6-kapboHoBoi  kucrnotn (0,740 r, 2,482 wmmonb),
rigpoxnopuay auetamigamigy (0,352 r, 3,72 mmoneb), kapboHaTy uesito (2,426 1, 7,45 mmons) i noamay migi(l)
(0,095 r, 0,496 mmonb) HarpiBanu B DMF (10,0 mn) B atmocdepi N2 npu 85 °C npotsarom 3 rog. PeakuinHy
CYMiLLl OXONOpKyBanu A0 KiMHaTHOI TeMnepaTypu i BunuBanu B nNboasHy soay. OcagkeHy TBepAy peYOBUHY
dinbTpyBanu i BUCYyLLYBanu 3 ogepxaHHaM ykasaHoi B 3aronosky crnonyku (0,49 r, Buxig 77 %).

MS(ES+) maca/sapsag = 257,02 (M*).

Cragisa 6a. Metun-1,3,3-TpumMeTun-5-HiTpo-2-okcoiHaoniH-6-kapbokecmnar

Y nepemiwyBaHun po3unH meTun-1,3,3-TpuMeTun-2-okcoiHgoniH-6-kapbokcunaty (0,5 1, 2,143 mmonb) B
H2S04 (10,0 mn) npu 0 °C popgasanu yactuHamm KNOs (2,14 1, 0,22 mmonb) npotarom 10 XxB., peakuinHy
cymiw nepemiwysanu npu 0 °C npotarom 3 roa. PeakuiHy cymiw BunuBanu B NboAsiHy BOAY, OCamXeHY
TBEPAY PEYOBUHY (hiNbTpyBanu i BUCYLLYBaNM 3a 3HWKEHOIO TUCKY 3 OOEpXXaHHAM yKa3aHoi B 3arosloBKy
cnonyku (0,45 r, Buxig 75 %).

1H AMP (400 MI'y, DMSO-ds) & 8,28 (s, 1H), 7,42 (s, 1H), 3,88 (s, 3H), 3,22 (s, 3H), 1,36 (s, 6H).
Cragisa 7a. Metun-5-amiHo-1,3,3-TpuMeTnn-2-0KCoiHA0NIH-6-kapbokecunat

Y nepemiwyBaHuin po3umH metun-1,3,3-TpumMeTun-5-HiTpo-2-okcoiHgoniH-6-kapbokecunarty (0,5 r, 1,797
MMonb) B ouToBin kucnoti (10,0 mn) gogasanu 3aniso (0,291 r, 5,21 mmonb) npu 25 °C i peakuiinHy cymil
nepemiwysanu npu 90 °C npotdarom 1 roa. PeakuinHy cymilwl oxonogyesanu 00 KiMHaTHOI TemnepaTypu,
PO3YMHHWK BUAANANM Nig BakyymMoOM i 3anuLIOK HenTpanidyBanu 3a gonomorot BoAaH. po3unHy NaHCO3
(30,0 mn), pogasanu etunauetat (100 mn) 1 ogepxaHy cymiw dinbTpyBanu Yepes wap uenity. dinbTpat
ekcTparysanu etunauetatom (3x50,0 mn). O6'egHaHi opraHiyHi Wapu NpoMMBany COMbOBUM PO3YMHOM
(100,0 mn), Bucywysanu Hag 6e3sogHMM Naz2SOa4 i KOHUEHTPYBanu y BakyyMi 3 ogepxaHHAM HEOYMLLEHOro
npoaykTy. HeounweHun npoaykT ouuwanu 3a [OonoMorol dnew-xpomatorpadii i3 BUKOPUCTaHHAM
rpagieHTa MeOH-DCM 3 ogepxaHHAM yka3aHoi B 3aronoBky cnonyku (0,250 r, Buxig 56,0 %).

1H AMP (400 MI'u, DMSO-ds) & 7,16 (s, 1H), 6,80 (s, 1H), 6,57 (s, 2H), 3,80 (s, 3H), 3,08 (s, 3H), 1,24
(s, 6H).

Cragia 8a. 2,6,8,8-TetpameTun-6,8-gurigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-aioH

YKaszaHy B 3arofioBky Crnosiyky ofepXKyBanu 3 MpPOMDKHOI CMOMyku cTafil 7a LNAXOM BUKOPUCTaHHS
aHarnori4yHoro NpPoToKOoIy, BUKOPUCTOBYBaHOro B npuknagi 81 cragii 5 (0,2 r, Buxig 77 %).

MS(ES+) maca/3apsag = 258,17 (M+1).

Cragis 6. 4-Xnop-2,6,8,8-teTpametnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H



Y cycneHsio 2,6,8,8-TeTpameTunn-6,8-gurigpo-3H-nipono[2,3-g]xiHa3onin-4,7-gioHy (0,380 r, 1,477
MMoJb) y xropbensoni (6,0 mn) aogasanu DIPEA (0,696 mn, 3,99 mmonb) i3 HAacTynHUM AodaBaHHAM MO
kpannsx POCIs (0,344 mn, 3,69 Mmonb) 3a kimHaTHOi Temnepatypu. OgepxaHy B pesynbTaTi peakuinHy
cymiw Harpisanu npu 90 °C npoTtarom 2,5 roa. PeakuinHy cymilw Bunusanu B XonogHy BoAy W ekcTparysanm
etunauetatom (2x20,0 mn). OBG'egHaHWiA OpraHiyHWn Wap NpoMMBanu COMbOBUM PO34MHOM (25,0 mn),
Bucywysanu Hag 6e3sogHuM NaxSOs4, KOHUEHTpyBanuM y BUCOKOMY BakyyMi 3 OAepXaHHAM YyKa3aHoi B
3aronosky cnonyku (0,4 r, Buxig 98 %).

MS(ES+) maca/3apsag = 276,2 (M+1).

Crapgis 7. (R)-4-((2-(3-(1,1-OudpTop-2-rigpokcu-2-metunnponin)-2-cptopdeHin)etun)amiHo)-2,6,8,8-
TeTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 68)

Y nepemiwyBaHun po3unH 4-xnop-2,6,8,8-teTpameTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy
(100 wmr, 0,363 mmonb) B 1,4-giokcaHi (3,0 mn) pogasanu rigpoxnopug (R)-1-(3-(1-amiHoeTun)-2-
dTopdeHin)-1,1-andTop-2-meTunnponaH-2-ony (86 mr, 0,302 mmons) i DIPEA (0,264 mn, 1,511 mmonb) 3a
KiMHaTHOT Temnepatypu. OgepxaHy cymiw nepemiwysanu npyu 120 °C npotarom 30 roa. PeakuiiHy cymill
KOHLIeHTPYBanu nig BakyyMOM 3 OOepXXaHHAM HeOuMLEeHOro npoaykTy. HeouueHnn npoaykT oyvwanm 3a
ponomoroto RP HPLC 3 ogepxaHHAM yka3aHOi B 3aronosky crnonyku (25 mr, suxig 17,00 %).

MS(ES+) maca/3apsag = 487,2 (M+1).

1H AMP (400 MI'u, DMSO-de) & 8,21 (d, J=7,4 'y, 1H), 7,89 (s, 1H), 7,62-7,58 (m, 2H), 7,34-7,28 (m,
1H), 7,25-7,17 (m, 1H), 5,85-5,79 (m, 1H), 5,34 (s, 1H), 3,28 (s, 3H), 2,32 (s, 3H), 1,60 (d, J=7,0 I, 3H),
1,35 (s, 3H), 1,34 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknagn 82-87b y Ttabnuui 5 cuHTe3dyBanu, JOTPMMYKOYMCH aHanorivyHoi npouenypu, Sk OnNMcaHo B
npuknagi 81 i3 BUKOPUCTaAHHSAM BiANOBIAHOI NPOMIKHOT CNONYKW | NpUAaTHUX XipanbHUX amiHiB.

Tabnuuysa 5

| Mpuknap | XimiuHa cTpyKTYypa [aHi LCMS Ta 'H AMP |




82

(R/S)-4-((1-(3-AMiHO-5-
(andbTopmeTun)deHin)etun)amiqo)-2,6,8,8-
TeTpameTun-6H-nipono[2,3-g]xiHasoniH-7(8H)-oH
(cnonyka 69)

MS(ES+) maca/3apsag = 426,33 (M+1).

'H AMP (400 MI'u, DMSO-ds) & 8,10 (d,
J=8,0 'y, 1H), 7,88 (s, 1H), 7,60 (s, 1H),
6,83 (t, J=56,3 I'u, 1H), 6,81-6,73 (m,
2H), 6,58 (s, 1H), 5,67-5,48 (m, 1H), 5,36
(s, 2H), 3,26 (s, 3H), 2,39 (s, 3H), 1,56
(d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,34 (s,
3H).

CF, NH

MS(ES+) maca/3apsag = 444,33 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 8,11 (d,
J=7,9 'y, 1H), 7,86 (s, 1H), 7,61 (s, 1H),
6,92-6,84 (m, 2H), 6,73-6,67 (m, 1H),

83 5,61-5,56 (m, 1H), 5,56-5,52 (m, 2H),
3,26 (s, 3H), 2,39 (s, 3H), 1,57 (d, J=7,0
My, 3H), 1,35 (s, 3H), 1,34 (s, 3H).
(R)-4-((1-(3-AmiHO-5-
(TpudbTOpMETUN)DEHIN)EeTUN)aMiHO)-2,6,8,8-
TeTpameTun-6H-nipono[2,3-g]xiHasoniH-7(8H)-oH
(cnonyka 70)
F F
HO
F MS(ES+) maca/3apsag = 487,42 (M+1).
H AMP (400 MI'u, DMSO-ds) & 8,22 (d,
J=7,4Tu, 1H), 7,89 (s, 1H), 7,70-7,56 (m,
2H), 7,35-7,27 (m, 1H), 7,25-7,19 (m,
84 1H), 5,88-5,77 (m, 1H), 5,35 (s, 1H), 3,29

(S)-4-((1-(3-(1,1-AndpTop-2-rigpoken-2-

mMeTunnponin)-2-gpropdeHin)etmn)amiHo)-2,6,8,8-

TeTpameTun-6H-nipono[2,3-g]xiHa3oniH-7(8H)-oH
(cnonyka 71)

(s, 3H), 2,32 (s, 3H), 1,61 (d, J=7,0 Iy,
3H), 1,35 (s, 3H), 1,34 (s, 3H),1,25 (s,
3H), 1,22 (s, 3H).




85

(R)-4-((1-(3-(1,1-OndpTOp-2-rigpokcmeTnn)-2-
dpTopcbeHin)eTun)amivo)-2,6,8,8-tetpameTunn-6,8-
avrigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H  (cnonyka
72)

MS(ES+) maca/3apsag = 459,36 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 8,22 (d,
J=7,4Tu, 1H), 7,88 (s, 1H), 7,69-7,62 (m,
1H), 7,61 (s, 1H), 7,44-7,40 (m, 1H),
7,32-7,21 (m, 1H), 5,87-5,79 (m, 1H),
5,76-5,68 (m, 1H), 4,00-3,90 (m, 2H),
3,28 (s, 3H), 2,34 (s, 3H), 1,62 (d, J=7,0
My, 3H), 1,35 (s, 3H), 1,34 (s, 3H).

F.F

HO

MS(ES+) maca/3apsag = 469,42 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,18 (d,
J=7,8 'y, 1H), 7,85 (s, 1H), 7,61-7,53 (m,
3H), 7,43-7,37 (m, 1H), 7,35-7,31 (m,

86 1H), 5,68-5,59 (m, 1H), 5,25 (s, 1H), 3,26
(s, 3H), 2,36 (s, 3H), 1,63 (d, J=7,0 I'u,
3H), 1,34 (s, 3H), 1,33 (s, 3H), 1,18-1,09
(m, 6H).

(R/S)-4-((1-(3-(1,1-AndbTop-2-rigpokcu-2-
MeTunnponin)gexin)etun)amido)-2,6,8,8-
TeTpameTun-6,8-aurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-oH (cnonyka 73)
HO CF,
HO .
260 2 MS(ES+) maca/3apsag = 507,42 (M+1).
H AMP (400 MI'u, DMSO-ds) & 8,17 (d,
NH J=7,7T'u, 1H), 7,90 (s, 1H), 7,69-7,58 (m,
87a / 2H), 7,56-7,47 (m, 1H), 7,23-7,16 (m,
N 1H), 6,59 (s, 1H), 5,89-5,79 (m, 1H), 5,22

4-(((S/R)-1-(2-®10p-3-((S/R)-1,1,1-TpNdpTOp-2,3-
aurigpokcunponax-2-in)geHin)etun)amido)-2,6,8,8-
TeTpameTun-6,8-gurigpo-7H-nipono[2,3-

g]xiHa3oniH-7-0H (cnonyka 74a)

(t, J=5,6 Ty, 1H), 4,20-4,01 (m, 2H), 3,28
(s, 3H), 2,35 (s, 3H), 1,58 (d, J=7,0 Iy,
3H), 1,35 (s, 3H), 1,34 (s, 3H).




MS(ES+) maca/3apsag = 507,42 (M+1).
1H AMP (400 MI'y, DMSO-ds) d 8,17 (d,
J=7,7 'y, 1H), 7,90 (s, 1H), 7,69-7,58 (m,

/ 2H), 7,56-7,47 (m, 1H), 7,23-7,17 (m,
87b N 1H), 6,59 (s, 1H), 5,89-5,79 (m, 1H), 5,22
(t, J=5,6 'y, 1H), 4,20-4,01 (m, 2H), 3,28
0 (s, 3H), 2,35 (s, 3H), 1,58 (d, J=7,0 Iy,
3H), 1,35 (s, 3H), 1,34 (s, 3H).
4-(((R/S)-1-(2-dT1OpP-3-((R/S)-1,1,1-TpPNdbTOP-2,3-
avrigpokeunponat-2-in)deHrin)etun)amiHo)-2,6,8,8-
TeTpameTun-6,8-aurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-0H (cnonyka 74b)
Mpuknag 88. -(R)-1,1-OndpTop-1-(2-dTop-3-(1-((2,6,8,8-TeTpameTnn-7,8-gurigpo-6H-nipono|[2,3-

g]xiHasoniH-4-in)amiHo)eTun)deHin)-2-meTunnponax-2-on (cnonyka 75)

Y nepemillysaHui pPO34nH (R)-4-((1-(3-(1,1-gndptop-2-riapoKcu-2-MeTunnponin)-2-
dTopheHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-glxiHasoniH-7-oHy (0,1 r, 0,206
Mmonb) (cnonyka 68 npuknagy 81) y THF (2,0 mn) anonasann BHs.DMS (0,154 mn, 0,308 mmorb) npn 0 °C i
noro Harpieanm go 70 °C npotsarom 1,5 rog. PeakuinHy macy oxonomkysanu A0 KiMHaTHOI TemnepaTypu,
PO3YMHHUK BuNaptoBanu i 3anuwok nepemiwysanm B8 1 M HCI (10,0 mn) 3a kiMHaTHOI TemnepaTypwu
npotarom 30 xBunuH. PeakuinHy macy ekcTparyBanu etunauertaToMm, BucywyBanm Hag 6e3sogHum NazSOq i
KOHUEHTpYBanu 3 OAEepKaHHAM HEOYMLLIEHOrO MpoAykKTy. HeouunweHun npoaykT ouuwiany 3a SOMOMOro
npenapaTtueHoi HPLC 3 o6epHeHoo ha3oio 3 ogepxkaHHAM ykasaHoi B 3aronoky crnonyku (0,020 r, Buxig
20,59 %).

MS(ES+) maca/3apag = 473,42, 474,33.

H AMP (400 MI'u, DMSO-des) & 8,15 (s, 1H), 7,92 (d, J=7,6 'y, 1H), 7,61-7,55 (m, 1H), 7,33-7,27 (m,
1H), 7,23-7,16 (m, 2H), 5,84-5,76 (m, 1H), 5,34 (s, 1H), 3,17 (d, J=1,5 'y, 2H), 2,89 (s, 3H), 2,26 (s, 3H),
1,58 (d, J=7,0 I'u, 3H), 1,32 (s, 3H), 1,30 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 89 4-((R)-1-(3-((R&S)-1,1-OndpTOp-2,3-ANrigpoKcKn-2-meTunnponin)-2-
dTopdeHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-0H (cnonyka 76)



HO

Cragis 2

Crapis 1. (R)-4-((2-(3-(1,1-Oudptop-2-meTunanin)-2-propdeHin)etun)amiHo)-2,6,8,8-tetpameTun-6,8-
aurigpo-7H-nipono([2,3-g]xiHa3oniH-7-0H

Y nepemilysaHui PO34nH (R)-4-((1-(3-(1,1-gndpTop-2-riapoKcn-2-MeTunnponin)-2-
dTopheHin)eTun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-glxiHa3oniH-7-oHy  (cnonyka 68
npuknagy 81) (0,25 r, 0,514 mmons) y DCM (5,0 mn) gogasanu DAST (1,82 r, 11,3 mmoneb, 1,49 mn) npwu -
70 °C. PeakuiviHy cymiw nepemiwysanu npu -70 °C npotarom 0,5 rog. i noctynoso Harpisanu go 0 °C
npotarom we 0,5 rog. B atmocdepi Na. PeakuinHy cymiw racunu HacuyeHum NaHCOs (30,0 mn),
ekcTparysanu 3a gonomoroto DCM (50,0 mnx2). OpraHiyHy pasdy Bucywysanu Hag 6e3sogHum NazSOq i
KOHUEHTpYyBanu 3 ogepXXaHHAM 3anuiiky. 3anuviiok odvwany 3a gornomorol dnew-xpomartorpadii B 5 %
MeOH B DCM 3 ogepxaHHAM yka3aHoi B 3aronosky crnonyku (0,2 r, Buxig 83 %).

MS(ES+) maca/3apsag = 469,53 (M+1).

Crapis 2. 4-(((R)-1-(3-((R&S)-1,1-OndTOp-2,3-gMrigpokcun-2-metTunnponin)-2-gtopdeHin)eTmn)amiHo)-
2,6,8,8-TeTpameTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

Y nepemiwyBanmn po3yunH (R)-4-((1-(3-(1,1-andTop-2-meTnnanin)-2-dpropdeHin)etTun)amido)-2,6,8,8-
TeTpameTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (0,20 r, 0,427 mmons) (cTagia 1) B aueToHi (2,0
mn), TpeT-6yTaHoni (0,800 mn) i Bogi (0,800 mn) gogasann NMO (0,125 r, 1,067 mMonb) | TeTpaoKkcuz OCMito
(6,70 mkn, 0,021 mmonb) npu 0 °C. PeakuilHy cymill nepemiwyBanu 3a KiMHaTHOI TemnepaTtypu MpoTArom



18 rog. PeakuiiHy cymiw racunm po3vmMHOM TiocynbdaTy HaTpito, ekcTparyBanm 3a gonomoroio DCM
(2%x25,0 Mn) i KOHUEHTpyBanu 3a 3HWKEHOro TUCKY 3 OAEpPXXaHHAM HEeO4MLLEHOi crnosnyku. HeounweHuin
NPOAYKT ouuLLIany 3a ONoMOoro dreLl-xpoMmartorpadii 3 ogep)xaHHAM ykasaHoi B 3aronioBky cnonyku (0,17
r). iactepeomepu po3ainanu 3a 4ONOMOror XipanbHOi Xpomartorpadii.

Cnoci6 xipanbHoro po3gineHHs: CHIRALPAK |IE CRL-005 HEX_IPA 50 50 A B 1.0 ML
_8MIN_241NM; 1,0 mn/xs.

MMik 1: 4-(((R)-1-(3-((R/S)-1,1-gudpTop-2,3-AMriapokcu-2-MeTunnponin)-2-TopdeHin)eTnn)amiHo)-
2,6,8,8-teTpameTun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 76a)

abo 1 FOOF

HO

tret(xB.) = 4,45.

MS(ES+) maca/3apsg = 503,42 (M+1).

H AMP (400 MI'u, DMSO-de) 6 8,23 (d, J=7,4 T'u, 1H), 7,90 (s, 1H), 7,64-7,56 (m, 2H), 7,32 (m, 1H),
7,24-7,18 (m, 1H), 5,84-5,80 (m, 1H), 5,24 (s, 1H), 4,70 (t, J=6,1 T'u, 1H), 3,54-3,39 (m, 2H), 3,28 (s, 3H),
2,33 (s, 3H), 1,60 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,21 (s, 3H).

MMik 2: 4-(((R)-1-(3-((S/R)-1,1-gudptop-2,3-AMriapoKcn-2-MeTunnponin)-2-pTopdeHin)eTnn)amiHo)-
2,6,8,8-teTpameTun-6,8-aurigpo-7H-nipono(2,3-g]xiHasoniH-7-oH (cnonyka 76b)

abo 1 FOOF

HO

tret(xB.) = 5,18.

MS(ES+) maca/3apsag = 503,42 (M+1).

H AMP (400 MI'u, DMSO-d¢) & 8,21 (d, J=7,5 'y, 1H), 7,89 (s, 1H), 7,64-7,56 (m, 2H), 7,33-7,30 (m,
1H), 7,22-7,20 (m, 1H), 5,84-5,81 (m, 1H), 5,27 (s, 1H), 4,71-4,69 (m, 1H), 3,50-3,36 (m, 2H), 3,28 (s, 3H),
2,34 (s, 3H), 1,60 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,23 (s, 3H).

Mpuknag 90. OpepxaHHs (R)-4-((1-(3-(1,1-gndpTOp-2-rigpoKCH-2-MeTUNNPONI)-2-
dTopdheHin)etun)amiHo)-2,8,8-TpumeTnn-6H-nipono[2,3-glxiHasoniH-7(8H)-oHy (cnonyka 77)
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Cragis 1. Metun-2-6pom-4-(2-eTokcu-2-okcoeTun)-5-HitpobeHsoat

o

NO

Br O/\

Y nepemiwlyBaHUn po3vmH TpeT-0yTokeuay kanito (16,18 r, 144 mmons) y DMF (20,0 mn) gogasanu no
Kpannax etun-2-xnopauetat (11,78 r, 96 mmone) npotsarom 10 xB. npu -78 °C i3 HaCTyNnHUM LOAaBaHHAM
MeTun-2-6pom-5-HiTpobeHsoaty B DMF (150,0 mn) npu -78 °C. PeakuinHy cymiw Harpisanu go -60 °C
npotarom 15 xB. PeakuinHy cymiw BunuBanu B Hacu4YeHWW Ppo3umH xropudy amodio (700,0 mn) Ta
ekcTparysanu 3a gonomoroto MTBE (3%x300,0 mn). O6'egHaHnii opraHiyHmi wap npomusanu sogoto (500,0
MI1), conboBuMM po3ymHom (300,0 mn), Bucywysanu Hag 6e3sogHnM Naz2SO04 i KOHUEHTpyBanu y Bakyymi 3
OfEepXaHHAM HEeOYMLLEHOro MpOoAYKTY. HeounweHnn npogykT ouvwanu 3a [onomorow  dnew-
XpomaTorpadii i3 BMKOPUCTaHHAM rpajieHTa eTunaueTtaT-rekcaH 3 ogepkaHHAM YyKasaHOi B 3aroroBKy
crnonyku (8,30 r, Buxig 24,94 %).

H AMP (400 MI'u, DMSO-ds) 8,49 (s, 1H), 8,11 (s, 1H), 4,15 (s, 2H), 4,10 (q, J=7,1 'y, 2H), 3,92 (s,
3H), 1,18 (t, J=7,1 'y, 3H).

Crapgis 2. MeTun-2-6pom-4-(1-eTokcu-2-meTun-1-okconponat-2-in)-5-HirpobeHsoat

\ 0]

0]

Br NO,

0]

/%

YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI Cronyku crtagil 1 LNAXoM BUKOPUCTaHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctagil 3 npuknagy 76 (1,0 r, Buxig 61,7 %).

H AMP (400 MI'u, DMSO-ds) 6 8,36 (s, 1H), 8,09 (s, 1H), 4,01 (q, J=7,1 'y, 2H), 3,91 (s, 3H), 1,63 (s,
6H), 1,10 (t, J=7,1 'y, 3H).

Cragis 3. ETun-2-meTtun-2-(2-meTtun-6-Hitpo-4-okco-3,4-aurigpoxiHa3oniH-7-in)nponaHoaT



YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMOMykuM CTagil 2 LUnsXOM BUKOPUCTaHHS
aHanoriyHoro npoTokony, 9K y ctagii 3a npuknagy 81 (0,334 r, Buxig 50,8 %).

MS(ES+) maca/sapsg = 320,22 (M+1).

Cragia 4. (R)-Etun-2-(4-((1-(3-(1,1-pudptop-2-rigpokcn-2-metunnponin)-2-gptopeHin)etun)amiHo)-2-
MeTUN-6-HiTpoXiHa3oniH-7-in)-2-meTunnponaHoaTt

Y cycneHsito eTun-2-metun-2-(2-MeTun-6-HiTpo-4-okco-3,4-gurigpoxiHasoniH-7-in)nponaxoaty (0,05 T,
0,157 mmornb) B aueTtoHiTpuni (2,0 mn) pgopasanu (R)-1-(3-(1-amiHoeTnn)-2-cbTopdpeHin)-1,1-andTop-2-
meTunnponan-2-on (0,04 r, 0,157 mmons) i 1,8-gia3abiumkno[5.4.0]yHaen-7-eH (0,12 mn, 0,783 mMMorb) npu
0 °C i3 HacTynHMM godasaHHAM YacTuHamu BOP (0,083 r, 0,188 mmonb) npotsarom 10 xB. PeakuinHy cymill
HarpiBanu Ao KiMHaTHOI TemnepaTtypu i nepewmiwysanu npoTtdarom 16 rog. PeakuiiHy cymiw Bunusanu B
neogaHy Bogy (30,0 mn) n ekctparyBanu etunauetatom (3x20,0 mn). O6'egHaHwi opraHivyHWA Lwap
npomMmBanu comnboBum posunHoMm (50,0 mn), Bucywysamu Hag 6e3sogHuM NaxSOs4 i KOHUEHTpyBanw.
HeouullieHnin 3anmwok ovnany 3a OoMnoMorow dnell-xpomartorpadii B rpagieHTi eTunaueTtaT-rekcaH 3
ofepxaHHAM ykasaHoi B 3aronosky cnonyku (0,030 r, Buxig 34,9 %).

MS(ES+) maca/3apsag = 549,33 (M+1).

Crapia 5. (R)-4-((1-(3-(1,1-AndpTOp-2-rigpokcu-2-metTunnponin)-2-propdeHin)etnn)amiHo)-2,8,8-
TpumeTun-6H-nipono[2,3-g]xiHa3oniH-7(8H)-oH, cnonyka 77

ZT

YkasaHy B 3arofioBKy CrMOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM cTagii 4 LWNAsXoM BUMKOPUCTaHHSA
aHarnoridyHoro NpoToKosy, ykasaHoro B ctagii 4 npuknagy 76 (0,045 r, Buxig 52,2 %).



MS(ES+) maca/3apsag = 473,33 (M+1).

H AMP (400 Ml'y, DMSO-ds) 6 11,06 (s, 1H), 8,98 (bs, 1H), 7,86 (s, 1H), 7,65-7,58 (m, 1H), 7,57 (s,
1H), 7,37-7,33 (m, 1H), 7,27-7,18 (m, 1H), 5,91-5,79 (m, 1H), 5,34 (s, 1H), 2,39 (s, 3H), 1,60 (d, J=7,0 I,
3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 91. OpepxaHHs (R)-4-((1-(3-(1,1-gndbTOp-2-riapoKCH-2-MeTUNNPONIn)-2-
dTopdeHin)eTnn)amiHo)-6-isonponin-2,8,8-tTpumeTnn-6H-nipono[2,3-glxiHaszoniH-7(8H)-oHy (cnonyka 78)

HO
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A °
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Yy nepemiwysaHmmn PO34MH (R)-4-((2-(3-(1,1-gndptop-2-rigpokcu-2-meTmnnponin)-2-

dTopdeHin)eTnn)amio)-2,8,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-ony (0,04 r, 0,085
mmonb) B NMP (100,0 mn) gogasanu 2-6pomnponaH (0,016 r, 0,127 mmonb) i kapboHaTt kanito (10,8 r, 78
mmonb). OgepxaHy B pesynbTaTi cycneHsito nepemiwysanu npu 50 °C npotarom 12 rog. PeakuinHy cymiw
oXxonogKyesanu o KiMHaTHOI Temnepatypu, posbasnsanu etunauetatom (100,0 mn) Ta opraHiyHwui wap
npommBanu Bogoto (50,0 mn), conboBum posdnHom (50,0 mn), Bucywysanu Hag Na2SO04, KOHUEHTPYBanu n
ouMwanu 3a gonomorot gnetu-xpomartorpadii i3 BuKopuctaHHam entoeHTy 50-70 % eTunaueTtaT-H-rekcaH 3
ofepxaHHAM ykasaHoi B 3aronosky crnionyku (0,015 r, Buxig 34,4 %).

MS(ES+) maca/3apsag = 515,42 (M+1).

H AMP (400 MI'u, DMSO-ds) & 8,26 (d, J=7,4 I'u, 1H), 7,90 (s, 1H), 7,62-7,56 (m, 2H), 7,34-7,29 (m,
1H), 7,24-7,19 (m, 1H), 5,86-5,79 (m, 1H), 5,34 (s, 1H), 4,62-4,55 (m, 1H), 2,31 (s, 3H), 1,62 (d, J=7,1 'y,
3H), 1,59-1,51 (m, 6H), 1,32 (s, 3H), 1,31 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 92. OpepxaHHs (R)-4'-((1-(3-(1,1-gndpTOp-2-rigpoKCH-2-MeTUNNPONIn)-2-
dTopdeHin)eTnn)amiHo)-2',6'-gumetuncnipo[unknonponax-1,8'-nipono[2,3-g]xiHasonin]-7'(6'H)-oHy (cnonyka
79)
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Cragis 1. 1-TpeT-byTnn-6-meTnn-5-xnop-2-okcoiHaoniH-1,6-gukapdbokcunar



Cl

Y nepemillyBaH1 pO34nH NPOMIKHOI crnonyku ctagii 4 npuknagy 76 (2,45 r, 10,86 mmone) y THF (25,0
M) gopgaeanu an-TpeTt-6ytungukapooHaTt (3,28 mn, 14,12 mmonb) i Na2COs (1,381 r, 13,03 mmonb) 3a
KiMHaTHOI Temnepatypu. PeakuiiHy macy Harpianu npu 70 °C npotarom 18 roa., oxonomxyBanu Ao
KiMHaTHOI TemnepaTtypu i posbaensanu Bogotw. BooHunm wap ekctparyBanu etunauetatom (2x100,0 mn).
O6'egHaHU OpraHiyHWi Wap MpoOMUBaNM COMbOBMM PO3YMHOM i BUMApPIOBaNM 3a 3HWKEHOro TUCKY 3
OfEepXaHHAM HeouuleHoi mMacu. HeouuuleHy macy ouvwanu 3a Jornomorow hnelu-xpomartorpadii i3
BuKopucTaHHaM 20-40 % eTunaueTtaT-H-reKkCaHy sk eoeHTYy 3 OJepKaHHAM yKasaHol B 3arofioBKy Crosyku
(1,82 r, Buxig 51,5 %).

H AMP (400 MTu, xnopodopm-d) & 8,33 (s, 1H), 7,37 (s, 1H), 3,97 (s, 3H), 3,70 (s, 2H), 1,67 (s, 9H).

Crapia 2. 1'-tpeT-byTun-6'-meTtnn-5'-xnop-2'-okcocnipo[unknonponax-1,3'-iHgoniH]-1',6'-ankapbokcunat

Boc

/
™~ N

Y nepemiwyBaHun po3yuuH 1-(TpeT-0yTnn)-6-meTun-5-xnop-2-okcoiHgonin-1,6-ankapbokeunaty (3,4 r,
10,44 mmone) y DMSO (5,0 mn) gogaeanu K2COs (5,77 1, 41,8 mmonb) i 1,2-gubpomeTtaH (2,160 mn, 14,72
Mmonb) npu -10 °C npoTarom 15 xB. PeakuiiHy macy nepemillyBanu 3a KiMHaTHOI TemnepaTypu NpoTarom
18 rog. PeakuiHy macy BunuBanu y BOAy W ekcTparyBanu etunauetatom (2x100,0 mn). O6'egHaHum
opraHiyHui wap npomusanu sogoto (100,0 M), cONbOBUM PO34MHOM, BUCyLLyBanu Hag 6e3sogHnM Naz2S04
i KOHUEHTpyBanmu 3a 3HWKEHOro TWCKy. HeounweHu nNpoaykT ouuwanu 3a [JOornomorow  dneLw-
Xpomarorpadii B rpagieHTi eTunaueTart-rekcaH 3 ofepxaHHAM ykasaHoi B 3aronioBky cnonyku (1,8 r, suxig
49 %).

1H AMP (400 MI'uy, xnopodopm-d) & 8,44 (s, 1H), 6,90 (s, 1H), 3,96 (s, 3H), 1,97-1,91 (m, 2H), 1,68 (s,
9H), 1,67-1,64 (m, 2H).

Crapis 3. MeTtun-5'-xnop-2'-okcocnipo[uunknonponax-1,3'-iHgoniH]-6'-kapbokcunat

O

Cl

Y nepemiwyBaHun po3umH ctagii 2 (1,8 r, 5,12 mmone) y DCM (20,0 mn) gogasanu HCI B 1,4-aiokcaHi
(8,53 mn, 25,6 mmonb) npu 0 °C. Cymiw nepemiwyBanu 3a KiMHaTHOI TemnepaTypu npotarom 18 rog.
PeakuinHy macy BunvBanu y Bogy N ekcTparyBanu etunauetatom (2x20,0 mn). O6'egHaHui opraHivyHWi
wap npommBanu Bogot (20,0 mn), conmbOBMM PO34YMHOM, BUCywWYyBanu Hag ©Oe3BogHuM Na2SO0s i
KOHLUEHTpYBanu 3a 3HWXEHOTO TUCKY 3 OAepKaHHAM HeouuLeHOoi macu. HeounweHnii npoaykT ovmwany 3a
gonomoroto dreww-xpomartorpadii B rpafieHTi etunaueraTt-rekcaH 3 ofepXXaHHAM yka3aHoi B 3arofioBky
crnonyku (1,2 r, Buxig 96 %).

MS(ES+) maca/3apsag = 252,17 (M+1).

Cragisa 4. Metun-5'-xnop-1'-meTtun-2'-okcocnipo[umknonponax-1,3'-iHaoniH]-6'-kapbokcmnat



Cl

YKkasaHy B 3arofiloBKy CrMoJSlyKy ofep)XyBanu 3i ctagii 3 LWNaXoM BUKOPUCTAHHS aHanori4YHoro npoToKony,
yKkasaHoro B ctagii 5 npuknagy 76 (0,75 r, Buxig 59,2 %).

MS(ES+) maca/3apsag = 265,92 (M+1).

Cragia 5. Metun-5'-((Tpet-0yTokcukapboHin)amiHo)-1'-meTun-2'-okcocnipo[umknonponaH-1,3'-iHaoniH]-6'-
kapbokcunar

)

BocHN

YkasaHy B 3arofiloBKy CroSlyKy odepXyBanu 3i ctagii 4 WnNaxoM BUKOPUCTaHHS aHanoriYHoro npoToKony,
ykasaHoro B ctagii 6 npuknagy 71 (0,60 r, Buxig 92 %).

MS(ES+) maca/sapsg = 247,11 (M-100).

Crapis 6. Metun-5'-amiHo-1'-meTunn-2'-okcocnipo[umknonponat-1,3'-iHgoniH]-6'-kapbokcunat

YKasaHy B 3arofioBKy CrofyKy ofepxyBanu 3i ctagii 5 Wisaxom BUKOPUCTaHHSA aHarnoriyHOro NpoToKony,
ykasaHoro B ctagii 7 npuknagy 71 (0,030 r, Buxig 56,3 %).

MS(ES+) maca/sapsag = 247,17 (M+1).

Crapia 7. 2',6'-OnmeTtuncnipo[umknonponaH-1,8'-nipono[2,3-g]xiHa3oniH]-4',7'(3'H, 6'H)-aioH

YkasaHy B 3arosfioBKy CronyKy ofepXXyBanu 3i cTagii 6 WnaxomMm BUKOPUCTAHHST aHanoriYyHoro npoToKony,
ykasaHoro B ctagii 8 npuknagy 71 (0,010 r, Buxia 32,2 %).

MS(ES+) maca/3apsag = 256,17 (M+1).

Cragis 8. 4'-Xnop-2',6'-anmeTuncnipo[yuknonponax-1,8'-nipono[2,3-g]xiHasoniH]-7'(6'H)-oH



YKkasaHy B 3arofioBKy CroOSlyKy ofep)XyBanu 3i ctagii 7 WNAaXoM BUKOPUCTaHHS aHanoriYHoro npoTokony,
ykasaHoro B ctagii 9 npuknagy 71 (0,055 r, Buxig 64,1 %).

MS(ES+) maca/3apsag = 273,94 (M+1).

Cragis 9. (R)-4'-((1-(3-(1,1-OndbTop-2-rigpokcu-2-metunnponin)-2-gTopdeHin)etun)amido)-2',6'-
anmeTuncnipo[umknonponaH-1,8'-nipono[2,3-g]xiHa3oniH]-7'(6'H)-oH (cnonyka 79)

YKkasaHy B 3arofioBKy CMOMyKy OAep>KyBarnu LUNAXOM peakuii NPOMiKHOI cnonykn cTtagii 8 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTnnnponaH-2-ony (ctagis 6a npuknagy 4) LWnisxom
BMKOPUCTaHHSA aHarnoriyHoro npoTtokony, ykasaHoro B ctagii 10 npuknagy 71 (0,025 r, suxig 31,6 %).

MS(ES+) maca/3apsag = 485,10 (M+1).

H AMP (400 MI'u, DMSO-ds) 6 8,25 (s, 1H), 7,95 (s, 1H), 7,66-7,57 (m, 1H), 7,34-7,29 (m, 1H), 7,29 (s,
1H), 7,26-7,17 (m, 1H), 5,86-5,79 (m, 1H), 5,34 (s, 1H), 3,36 (s, 3H), 2,31 (s, 3H), 1,80-1,71 (m, 2H), 1,66-
1,63 (m, 2H), 1,61 (d, J=7,2 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 93. OpepxaHHa (R)-4-((1-(3-(1,1-amdTop-2-rigpokcueTnn)-2-pTopdeHin)etumn)amiHo)-2,6,6,8-
TeTpameTun-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-oHy (cnonyka 80)
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Cragis 1. 6-bpom-3,3-4MMeTUNIHOO0NIH-2-0H

/@f/éo
N
Br H

Y nepemillyBaHU po34YnH 6-6pomiHaoniH-2-oHy (5,0 r, 23,58 mmonb) y THF (50,0 mn) noBinbHO
aofdasanu TpeT-6yTokema kanito (12,70 r, 113 mmone) i komnnekc 6pomiag Mmigi(l)-anmetuncyneadia (0,970 r,
4,72 mmonb) npu 0 °C. PeakuivHy cymiw nepemiwysanu npotsarom 15 xs. npu 0 °C i gogasanun metunnogug
(1,327 mn, 21,22 mmonb). PeakuinHy cymiw nepemiwyBany 3a KiMHaTHOI TemnepaTtypu npoTtaroMm 5 rog.
PeakuinHy cymiw racvnmn posdmHom xnopugy amodito (20,0 mn) 1 ekcTparyBanu etunauetaTtom (2x150,0
mi). OpraHivyHui wap sucywysanu Hag 6e3sogHnM NazSO4. PO34rMHHUK BUNapoBanv n ogepxaHy cnonyky
oyvwanu 3a gonoMoro drewl-xpoMmaTtorpadii B rpafieHTi eTunauetaT-rekcaH 3 ogepXaHHsAM yKasaHoi B
3aronoBky crnonyku (5,00 r, Buxig 88 %).

MS(ES+) maca/3apsag = 241,4 (M), 243,4 (M+2).

Crapgis 2. 6-bpom-5-(2-xnopaueTtun)-3,3-4MMeTUNiHA0NIH-2-0H

0]
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N
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YkasaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CronykM cTagii 1 LWisgxoM BUKOPUCTaHHS
aHanoriYHoro NPOTOKOIY, yKa3aHoro B cTagii 2 npvknagy 71 (2,5 r, Buxig 86 %).

1H AMP (400 MI'u, DMSO-ds) 6 10,78 (s, 1H), 7,86 (s, 1H), 7,15 (s, 1H), 5,05 (s, 2H), 1,29 (s, 6H).

Cragia 3. 6-bpom-3,3-aumeTnn-2-okcoiHaoniH-5-kapboHoBa kucnoTa

(0]
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N
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YkasaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMOMykM cTagii 2 LWAsAXOM BUKOPUCTaHHS
aHanoriyHoro NpoToKoMy, ykasaHoro B cTagii 3 npuknagy 71 (1,67 r, suxig 74,4 %), Ky BMKOPUCTOBYBanu B
HaCTYMHIN peakuii 6e3 OUNLLEHHS.

MS(ES+) maca/3apsg = 284,34 (M), 286,15 (M+2).

Cragisa 4. Metun-6-6pom-3,3-aumMeTu-2-oKcoiHaoniH-5-kapbokeunat

0
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o
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YKazaHy B 3arorioBKy CMOSyKY OOEPXKYBanu 3 MPOMDKHOI CMOMyku cTagii 3 LISXOM BUKOPUCTaHHS
aHanoriYHoro NPOTOKONy, ykazaHoro B cTagii 4 npvknagy 71 (1,0 r, Buxig 79 %).

H AMP (400 My, DMSO-de) 8 10,76 (s, 1H), 7,79 (s, 1H), 7,14 (s, 1H), 3,83 (s, 3H), 1,28 (s, 6H).

Cragia 5. Metun-6-6pom-1,3,3-TpuMeTUN-2-0KCoiHA0NIH-5-kapbokcunat
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YKasaHy B 3arofioBKy CMOMyKy ofepXyBanu 3i ctafii 4 LnIsXoM BUKOPUCTaHHA aHaroriYHoro MnpOTOKONY,
ykasaHoro B ctagii 5 npuknagy 71 (0,9 r, Buxig 86 %).

H AMP (400 My, DMSO-de) 8 7,82 (s, 1H), 7,44 (s, 1H), 3,84 (s, 3H), 3,17 (s, 3H), 1,29 (s, 6H).

Cragia 6. Metun-6-((TpeT-6yTOKCHKapOOHIn)amiHo)-1,3,3-TpUMeTUI-2-0KCoiHAONIH-5-kapbokecmnat

\O
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YKkasaHy B 3arofioBKy CroOSiyKy oepXKyBanu 3i cTagii 5 LWnsxoMm BMKOPWUCTaAHHA aHanoriyHoro npoTOKOfy,
ykasaHoro B ctagii 6 npuknagy 71 (0,8 r, Buxig 80 %).

1H AMP (400 MI'u, DMSO-ds) 6 10,65 (s, 1H), 7,93 (s, 1H), 7,90 (s, 1H), 3,85 (s, 3H), 3,15 (s, 3H), 1,50 (s,
6H), 1,37 (s, 9H).

Cragia 7. Metun-6-amiHo-1,3,3-TpuMeTUN-2-0KCOIHAONMNIH-5-Kapbokcunat
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YKasaHy B 3arofioBKy Cronyky ofepxyeBanu 3i ctafii 6 LWAsgXoM BUMKOPWUCTaAHHA aHanoriyHoro npoTOKoy,
ykasaHoro B ctagii 7 npuknagy 71 (0,6 r, Buxig 92 %).

MS(ES+) maca/zapsag = 217,5 (M+1).

Cragia 8. 2,6,6,8-TeTpameTun-6,8-aurigpo-3H-nipono[3,2-g]xiHa3oniH-4,7-aioH
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Yka3aHy B 3arofioBKy Crnonyky ogepxyBanu 3i ctagii 7 LNsxXoM BMKOPUCTaHHS aHanoriYHOro mnpoTOKOfy,
ykasaHoro B ctagii 8 npuknagy 71 (0,45 r, Buxig 83 %).

MS(ES+) maca/zapsag = 257,2 (M+1).

Cragia 9. 4-Xnop-2,6,6,8-teTpameTun-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-oH (10714-168)



\

YKasaHy B 3arofioBKy CMOMyKy ofepXyBanu 3i ctafii 8 Lnsxom BUKOPUCTaHHA aHaroriYHoOro MnpOTOKONY,
ykasaHoro B cragii 9 npuknagy 71 (0,4 r, Buxig 83 %).

MS(ES+) maca/3apsg = 276,08 (M+1).

Cragia  10. (R)-4-((1-(3-(1,1-OndpTop-2-rigppokcneTtunn)-2-cTopdeHin)eTnn)amiHo)-2,6,6,8-TeTpameTnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oH (crnonyka 80)

\

YKasaHy B 3arofioBky Croniyky ogepxyeBanu 3i ctagii 9 LWnsaxXoM BUMKOPUCTaAHHA aHanoridyHoro npoTOKoy,
ykasaHoro B ctagii 10 npuknagy 71 (0,020 r, suxig 17,18 %).

MS(ES+) maca/zapsag = 459,23 (M+1).

H AMP (400 MI'u, DMSO-ds) 6 8,35 (s, 1H), 8,21 (s, 1H), 7,69-7,62 (m, 1H), 7,46-7,37 (m, 1H), 7,31-7,21 (m,
1H), 7,09 (s, 1H), 5,85-5,78 (m, 1H), 5,75-5,70 (m, 1H), 4,02-3,89 (m, 2H), 3,21 (s, 3H), 2,34 (s, 3H), 1,60 (d,
J=7,0 'y, 3H), 1,39 (s, 3H), 1,38 (s, 3H)

Mpuknagm 94-98b y Tabnuui 6 cMHTe3yBanu, JOTPUMYKOYMCE aHaMNorvyHOl NPoLUeaypy, K ONMCaHOo B NpUKNagi
93, i3 BUKOPUCTaHHAM BiANOBIAHOI MPOMDKHOI CMONYKN Ta NPUAATHOrO XipanbHOro amiHy/KOMepLiiHO JOCTYMHOro
xipanbHOro amiHy Ans cnorykm 96.

Tabnvus 6

Mpuknag XiMiyHa CTpyKTYypa HaHi LCMS i tH AMP

MS(ES+) maca/3apsag = 487,18 (M+1).
‘H AMP (400 MI'u, DMSO-ds) 6 8,35 (s, 1H),
8,20-8,13 (m, 1H), 7,65-7,57 (m, 1H), 7,35-
7,27 (m, 1H), 7,27-7,18 (m, 1H), 7,09 (s, 1H),
5,82-5,77 (m, 1H), 5,36-5,31 (m, 1H), 3,21 (s,
3H), 2,32 (s, 3H), 1,59 (d, J=7,1 Ty, 3H), 1,39
o (s, 3H), 1,38 (s, 3H), 1,23 (s, 3H), (1,22 (s,
N 3H).

(R)-4-((1-(3-(1,1-AundpTop-2-rigpokcu-2-
MeTunnponin)-2-chtopdeHin)eTu)amiHo)-2,6,6,8-
TeTpameTun-6,8-gurigpo-7H-nipono[3,2-

94




g]xiHa30niH-7-0H
(cnonyka 81)

CF,

MS(ES+) maca/3apsg = 447,17 (M+1).

'H AMP (400 MI'y, DMSO-ds) d 8,34 (s, 1H),
8,27-8,20 (m, 1H), 7,86-7,77 (m, 1H), 7,68-
7,60 (m, 1H), 7,41-7,32 (m, 1H), 7,09 (s, 1H),

9 5,81-5,69 (m, 1H), 3,21 (s, 3H), 2,31 (s, 3H),
0 1,63 (d, J=7,0 'y, 3H), 1,39 (s, 3H), 1,38 (s,
N\ 3H).
(R/S)-4-((1-(2-PTOP-3-
(TPMdpTOpMETUN)CheHin)eTnn)amiHo)-2,6,6,8-
TeTpameTun-6H-nipono[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 82)
CF,
abo 1
MS(ES+) maca/3apsag = 443,23 (M+1).
NH 'H AMP (400 MI'y, DMSO-ds) 8,35 (s, 2H),
7,83-7,76 (m, 1H), 7,58-7,50 (m, 1H), 7,41-
96 N 7,33 (m, 1H), 7,07 (s, 1H), 5,79-5,67 (m, 1H),
| 0 3,20 (s, 3H), 2,64 (s, 3H), 2,33 (s, 3H), 1,57 (d,
)\\ N J=7,0 'y, 3H), 1,39 (s, 6H).
N
\
(R/S)-2,6,6,8-TetpameTtnn-4-((1-(2-meTun-3-
(TpudTopmeTUn)heHin)eTnn)amiHo)-6H-
niporno[3,2-g]xiHa3oniH-7(8H)-oH
(cnonyka 83)
MS(ES+) maca/3apsg = 443,23 (M+1).
‘H AMP (400 MI'u, DMSO-ds) 6 8,35 (s, 1H),
8,21-8,14 (m, 1H), 7,69-7,60 (m, 1H), 7,48-
97 7,39 (m, 1H), 7,30-7,21 (m, 1H), 7,09 (s, 1H),

\

(R/S)-4-((1-(3-(1,1-OucpTopeTun)-2-
dpTopcpeHin)eTun)amiHo)-2,6,6,8-teTpameTnn-6H-

nipono[3,2-g]xiHa3oniH-7(8H)-oH (crnonyka 84)

5,85-5,73 (m, 1H), 3,21 (s, 3H), 2,33 (s, 3H),
2,04 (t, J=19,1 'y, 3H), 1,61 (d, J=7,1 [y, 3H),
1,39 (s, 3H), 1,38 (s, 3H).




MS(ES+) maca/3apsg = 499,42 (M+1).
'H AMP (400 MI'y, DMSO-ds) d 8,35 (s, 1H),
8,22 (s, 1H), 7,69-7,63 (m, 1H), 7,43 (m, 1H),
7,31-7,25 (m, 1H), 7,09 (s, 1H), 5,82-5,73 (m,
1H), 3,82-3,61 (m, 4H), 3,33-3,25 (m, 1H),
3,21 (s, 3H), 2,32 (s, 3H), 2,03-1,94 (m, 1H),

O 11,93-1,83 (m, 1H), 1,61 (d, J=7,1Tu, 3H),
N 1,47-1,31 (m, 6H).
\ HPLC tret(xB.) = 6,99.

4

98a

-(((RIS)-1-(3-(Ondptop((R/S)-TeTparigpodypaH-3-
in)MeTun)-2-dTopdoeHin)etunn)amiHo)-2,6,6,8-
TeTpameTun-6,8-gurigpo-7H-nipono[3,2-
glxiHasoniH-7-oH (crnonyka 85a)

abo1 F

MS(ES+) maca/zapsag = 499,42 (M+1).
'H AMP (400 MI'y, DMSO-ds) d 8,35 (s, 1H),
8,23 (s, 1H), 7,69-7,63 (m, 1H), 7,46-7,41 (m,
1H), 7,30-7,25 (m, 1H), 7,09 (s, 1H), 5,82-5,73
98b (m, 1H), 3,76 (m, 3H), 3,66 (m, 1H), 3,33-3,25
N (m, 1H), 3,21 (s, 3H), 2,32 (s, 3H), 2,01-1,79
| O |(m, 2H), 1,61 (d, J=7,0 [y, 3H), 1,45-1,31 (m,

N N 6H).
N
\ HPLC tret(xB.) = 8,29.

4
-(((RIS)-1-(3-(Ondbtop((S/R)-TeTparigpodypaH-3-
in)meTnn)-2-cpropcheHin)eTun)amiHo)-2,6,6,8-
TeTpameTun-6,8-gurigpo-7H-nipono[3,2-
g]xiHa3oniH-7-oH (crnonyka 85b)

Mpuknag 99. OpepxaHHsa (R)-4-((1-(3-(1,1-andTop-2-rigpokeu-2-metunnponin)-2-gtopdeHin)etun)amiHo)-2-
eTtnn-6,6,8-TpumeTnn-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oHy (cronyka 86)
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Cragia 1. 2-Etun-6,6,8-1pumetun-6,8-aurigpo-3H-nipono[3,2-g]xiHa3oniH-4, 7-A4ioH




YKasaHy B 3arofioBKY CMOSfyKy ofepXyBann 3 NPOMPKHOI cnonyku cragii 7 npuknagy 93 i3 BUKOPUCTaHHAM
MPOMIOHITPUIY LLMSIXOM BMKOPUCTaHHA aHaroriYHoro npoToKony, ykasaHoro B cragii 8 npuknagy 71 (0,45 r, Buxig
74,9 %).

MS(ES+) maca/zapsg = 272,0 (M+1).

Cragia 2. 4-Xnop-2-e1un-6,6,8-tpumetnn-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0oH

Cl
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YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI Cnonyku cragii 1 LWnisxom BUKOPUCTaHHS
aHarnoriyHoro NpoToKoIy, yKadaHoro B ctagii 9 npuknagy 71 (0,40 r, Buxig 83 %).

MS(ES+) maca/zapsag = 290,27 (M+1).

Cragin 3. (R)-4-((1-(3-(1,1-Ondptop-2-rippokcn-2-meTunnponin)-2-gotopdeHin)eTun)amiHo)-2-etun-6,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H (cnonyka 86)

N

\

YkaszaHy B 3arofioBKy CroryKy oAepXyBani LUSXoM peakuii IpoMiKHOT cronyku ctagii 2 i rigppoxnopugy (R)-1-
(3-(1-amiHoeTun)-2-pTopcpeHin)-1,1-andTop-2-MmeTunnponaH-2-ony  (ctagia  6a npuknagy 4)  LIAAXOM
BMKOPUCTaHHS aHarori4Horo NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,11 r, Buxig 42,5 %).

MS(ES+) maca/zapsg = 501,3 (M+1).

H AMP (400 MI'u, DMSO-ds) 6 8,36 (s, 1H), 8,17 (d, J=7,1 'y, 1H), 7,60-7,56 (m, 1H), 7,35-7,26 (m, 1H),
7,24-7,16 (m, 1H), 7,11 (s, 1H), 5,82-5,77 (m, 1H), 5,32 (s, 1H, 3gaTHuiA go odbminy), 3,21 (s, 3H), 2,60-2,54 (m,
2H), 1,60 (d, J=7,0 'y, 3H), 1,47-1,36 (M, 6H), 1,24 (s, 3H), 1,20 (s, 3H) 1,10 (t, J=7,5 'u, 3H).

Mpuknag 100. OgepxaHHa (R)-4-((1-(3-(1,1-andTop-2-rigpokeu-2-metunnponin)-2-gtopdeHin)etun)amiHo)-2-
isonponin-6,6,8-TpumeTnn-6H-nipono[3,2-g]xiHa3oniH-7(8H)-oHy (cnonyka 87)
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Cragia 1. 2-13onponin-6,6,8-TpumeTun-3H-nipono[3,2-g]xiHasoniH-4,7(6H,8H)-gioH 10673-528



YKasaHy B 3arofioBKY CMoOSfyKy ogepXyBann 3 NPOMPKHOI cnonyku cragii 7 npuknagy 93 i3 BUKOPUCTaHHAM
i300YTUPOHITPWIY LLMSIXOM BMKOPWUCTAHHS aHaroriyHOro MpOTOKONYy, ykasaHoro B cragii 8 npuknaagy 71 (0,39,
Buxig 97 %).

MS(ES+) maca/3apsg = 286,34 (M+1).

Cragia 2. 4-Xnop-2-izonponin-6,6,8-Tpumetun-6H-nipono[3,2-g]xiHasoniH-7(8H)-oH 10673-530

Cl

YKkazaHy B 3arorfioBKy CMONyKYy OOEPXYBanmu 3 MPOMDKHOI CMonyku cTagii 1 wWhisgxoM BUKOPUCTaHHS
aHanoriyHoro NpPoToKony, ykadaHoro B ctagii 9 npuknagy 71 (0,40, Buxig 94 %).

MS(ES+) maca/zapsg = 304,40 (M+1).

Cragia 3. (R)-4-((1-(3-(1,1-Oudbtop-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)etnn)amiHo)-2-isonponin-6,6,8-
TpumeTun-6H-nipono[3,2-g]xiHasoniH-7(8H)-oH (cnonyka 87)

YkasaHy B 3arofioBKy CrofyKy O4epXyBani LUSAXOM peakuii IPOMiKHOT cnonyku ctagii 2 i rippoxnopugy (R)-1-
(3-(1-amiHoeTun)-2-pTopdpeHin)-1,1-andTop-2-meTunnponanH-2-ony  (ctagia  6a npuknagy 4)  LUASXOM
BMKOPUCTaHHS aHaroriYHoro NpoTokony, ykadaHoro B cragii 10 npuknagy 71 (0,012 r, Buxig 14,17 %).

MS(ES+) maca/zapsg = 515,2 (M+1).

H AMP (400 MI'y, DMSO-ds) & 8,36 (s, 1H), 8,17 (d, J=6,7 'y, 1H), 7,59-7,51 (m, 1H), 7,33-7,25 (m, 1H),
7,22-7,14 (m, 1H), 7,12 (s, 1H), 5,78-5,70 (m, 1H), 5,31 (s, 1H), 3,22 (s, 3H), 2,84-2,74 (m, 1H), 1,60 (d, J=7,1 I'u,
3H), 1,43-1,36 (m, 6H), 1,24, (s, 3H), 1,20 (s, 3H) 1,12 (d, J=6,9 I'u, 3H), 1,02 (d, J=6,8 'y, 3H).

Mpuknag 101. (R)-4-((1-(3-(1,1-OucpTop-2-rigpokeneTnn)-2-pTopdeHin)eTun)amido)-8-etun-2,6,6-tpumeTnn-
6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (crionyka 88)
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Cragia 1. Metun-6-6pom-1-eTun-3,3-MMeTun-2-0KCoiHAoNiIH-5-kapbokecunar
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Y nepemiwlyBaHUn po34nH MeTun-6-o6pom-3,3-aumeTun-2-okCoiHaoniH-5-kapbokeunarty ctagii 4 npuknagy 93
(0,5, 1,67 mmonb) y DMF (10,0 mn) gogasanu K2COs (0,291, 2,09 mmonk) Ta etuniogug, (0,15 mn, 1,84 mmornb)
npy 0 °C. PeakuiviHy cymiw nepemiwyBanu 3a KiMHaTHOI Temnepatypy npotarom 15 rog. PeakuiviHy cymi
po30aBnsanM NbOOSHOK BOAOK W ekcTparyBanm etvnaueratom (2x25,0 mn). OpraHiyHvii wap BigokpemsoBanu,
BuCywyBanu Hag 6e3sogHMM NazSO4 i KOHLEHTPYBanu y BakyyMi 3 04epKaHHAM HEOUNLLEHOT TBEPAOI PEYOBUHN,
SIKy ouMmLLanu 3a JonomMororo conetu-xpomatorpadii i3 BukopuctaHHam 50 % eTunaveTar-H-rekcaH 3 ogepKaHHAM
yKasaHoi B 3aronosky crnonyku (0,5 r, Buxig 91 %).

H AMP (400 MI'u, DMSO-ds) & 7,83 (s, 1H), 7,50 (s, 1H), 3,84 (s, 3H), 3,74 (g, J=7,1 'u, 2H), 1,29 (s, 6H),
1,13 (t, J=7,1 'y, 3H).

Cragia 2. MeTtun-6-((TpeT-6yToKcukapboHin)amiHo)-1-eTun-3,3-AMMeTun-2-oKcoiHaoMiH-5-kapbokeunar



BocHN N\\

YKasaHy B 3arofioBKy CMOSyKY OJepXyBanwm 3 MNPOMDKHOI Cronyku cragii 1 LWnisxom BUKOPUCTaHHS
aHanoriYHoro NPOTOKONYy, YkazaHoro B cTagii 6 npuknagy 71 (0,31 r, Buxig 55,8 %).

MS(ES+) maca/zapsag = 348,34 (M+1).

Cragis 3. Metnn-6-amiHo-1-eTun-3,3-AMMeTnn-2-oKkCoiHaoniH-5-kapbokeunar

YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI CMOMNykM cTagii 2 LWIsXoM BUKOPUCTaHHS
aHanoriYHoro NPOTOKONYy, yYkazaHoro B cTagii 7 npuknagy 71 (0,22 r, Buxig 86 %).

MS(ES+) maca/zapsag = 231,39 (M+1).

Cragia 4. 8-Etun-2,6,6-1pumetun-3H-nipono[3,2-g]xiHasoniH-4,7(6H,8H)-aioH
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YKkazaHy B 3arorfioBKy CMONYKYy OOEPXYyBanu 3 MPOMDKHOI CMonyku cTagii 3 LWAsgXoM BUKOPUCTaHHS
aHanoriYHoro NpoToKoIy, ykazaHoro B ctagii 8 npuknagy 71 (0,20 r, Buxig 73,4 %).

MS(ES+) maca/zapsag = 272,27 (M+1).

Cragia 5. 4-Xnop-8-etun-2,6,6-tpumetun-6H-nipono[3,2-glxiHasoniH-7(8H)-oH

Cl

YKasaHy B 3arorioBKy CMONyKy OAepXyBanu 3 MPOMDKHOI Cronyku crafii 4 LWhisgxoM BUKOPUCTaHHS
aHanoriYHoro NPOTOKOIy, ykazaHoro B cTagii 9 npvknagy 71 (0,14 r, Buxig 87 %).

MS(ES+) maca/zapsag = 289,21 (M+1).

Cragia 6. (R)-4-((1-(3-(1,1-Oudbtop-2-rigpokcueTnn)-2-cpTopdeHin)eTu)amiHo)-8-etun-2,6,6-tpumetnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H (crnonyka 88)



YKkazaHy B 3arorfioBKy CMONyKYy OAEepXyBanu 3 MPOMIKHOI CMOMNyku CcTagii 5 WnisxXoM BUKOPUCTaHHS
aHanoriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 10 (0,014 r, Buxig 13 %).

MS(ES+) maca/zapsag = 473,23 (M+1).

1H AMP (400 MI'u, DMSO-ds) & 8,37 (s, 1H), 8,30-8,18 (m, 1H), 7,69-7,61 (m, 1H), 7,46-7,41 (m, 1H), 7,29-
7,23 (m, 1H), 7,14 (s, 1H), 5,87-5,75 (m, 1H), 5,75-5,67 (m, 1H), 3,95 (t, J=14,3 'y, 2H), 3,78 (q, J=7,1 'y, 2H),
2,34 (s, 3H), 1,60 (d, J=7,1 'y, 3H), 1,40-1,37 (m, 6H ) 1,18 (t, J=7,1 'y, 3H).

Mpuknag 102. OgepxaHHs (R)-4-((1-(3-(1,1-andTop-2-rigpokcun-2-meTunnponin)-2-ptopdeHin)eTun)amiHo)-8-
eTtun-2,6,6-TpumeTnn-6H-nipono[3,2-g]xiHazoniH-7(8H)-oHy (cnonyka 89)

YKasaHy B 3aronoBKy CronyKy oaepxyBanu 3a JONOMOrot peakLii npomipkHOT crnionyku cragii 5 npuknaay 101 i
rigpoxnopuay (R)-1-(3-(1-amiHoeTnn)-2-pTropdeHin)-1,1-audTop-2-MeTunnponan-2-ony (ctagia 6a npuknagy 4)
LLIIXOM BMKOPWCTaHHSA aHanoriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,007 r, Buxig 5,79 %).

MS(ES+) maca/zapsg = 501,19 (M+1).

H AMP (400 MI'u, DMSO-ds) 6 8,40 (s, 1H), 7,68-7,57 (m, 1H), 7,36-7,27 (m, 1H), 7,28-7,20 (m, 1H), 7,13 (s,
1H), 5,89-5,74 (m, 1H), 5,34 (s, 1H), 3,83-3,72 (m, 2H), 2,34 (s, 3H), 1,60 (d, J=7,0 'y, 3H), 1,40-1,37 (m, 3H), 1,25
(s, 3H), 1,23 (s, 3H), 1,22-1,18 (m, 3H).

Mpuknag 103.  (R)-4-((1-(3-(1,1-OndpTop-2-rigpokcun-2-meTunnponin)-2-cotopdpeHin)etun)amiHo)-2,6,6,8,9-
neHTameTun-6,8-aurigpo-7H-nipono[3,2-glxiHa3oniH-7-oH (crnonyka 90)
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Cragia 1. 9-bpom-2,6,6,8-TeTpameTnn-6,8-gurigpo-3H-nipono[3,2-g]xiHasoniH-4, 7-aioH

Y nepemiwyBaHuin po3unH 2,6,6,8-TeTpameTun-6,8-aurigpo-3H-nipono[3,2-glxiHa3zoniH-4,7-gioHy (0,180,
0,700 mmonb) (cTagia 8 npuknagy 93) y xnopodopmi (10,0 mn) goaasanu NBS (0,149 r, 0,840 mmonb). PeakuiiHy
cymiw nepemiwysanu npu 50-55°C npotarom 4,5 rog. PeakuiHy cymiw posbaensinu 3a gonomoroto DCM
(20,0 mn) Ta npomusanu sogoto (20,0 mn), conboBum posdnHom (20,0 mn) i Bucywysanu Hag 6e3sogHnM NazSOa.
PO34nHHMK BUMaptoBanM 3a 3HWKEHOTO TUCKY i HEOYMLLEHW MNpOAyKT ouvwanu 3a OOrnoMorow dneLw-
xpomatorpadii B rpagieHTi DCM-MeOH 3 ogepaHHsaM ykasaHoi B 3aronosky cnonyku (0,165, 70,2 %).

MS(ES+) maca/3apsg = 336,1 (M+).

Cragia 2. 2,6,6,8,9-NeHTameTnn-6,8-gurigpo-3H-nipono[3,2-g]xiHa3oniH-4,7-aioH

MepewmiwyBaHuii po3unH 9-6pom-2,6,6,8-TeTpameTun-6,8-gurigpo-3H-nipono[3,2-glxiHasoniH-4,7-gioHy (cTagis
1, 0,165, 0,491 mmonb) i MeTunGopoHoBoi kucnotu (0,123 r, 2,061 mmonb) B 1,4-giokcani (10,0 mn) gerasysanu
rasom Nz npotarom 15 xB. fJogasanu komnnekc PdClz(dppf)-CHzClz (0,040 r, 0,049 mmoneb) i Na2COs (0,218,
2,061 Mmmonb) i peakuinHy cymiw nepemiwysanm npu 105 °C npotsrom 30 rog. PeakuiiHy Macy po36asnsnu 3a
aonomoroto DCM (10,0 mn) i dinbTpyBanu Yepes wap uenity. dinbtpat npommsanu sogoto (10,0 mn), conbosum
po3unHom (10,0 mn), BucywyBanm Hag 6e3BogHMM NaxSOs. PO34YMHHMK BMMaptoBanuv i 3anmwok ouvwany 3a
aonomoroto conetu-xpomarorpadii 3 ogepXaHHsIM ykasaHoi B 3aronoeky crionyku (0,082 r, 61,6 %).

MS(ES+) maca/zapsg = 272,2 (M+1).

Cragia 3. 4-Xnop-2,6,6,8,9-neHTametnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H



YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI CMOMNykM cTagii 2 LIsXoM BUKOPUCTAHHS
aHarnoriYyHoro NPOTOKOIy, yKadaHoro B ctagii 9 npuknagy 71 (0,060 r, Buxig 80 %).

MS(ES+) maca/3apsig = 289,65 (M) *.

Crapjsa 4. (R)-4-((1-(3-(1,1-OndpTop-2-rigpokcu-2-MeTunnponin)-2-pTopdeHin)eTtnn)amiHo)-2,6,6,8,9-
neHTameTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (crnonyka 90)

YKasaHy B 3arofioBKy Criornyky ofepxyBarnu 3a JOMOMOrot peakLii NpoMPKHOT crionyku ctagii 3 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTnn)-2-pTopdeHin)-1,1-aucTop-2-MeTunnponan-2-ony  (ctagis 6a npuknagy 4) LWNASXoM
BMKOPUCTaHHS aHaroriYHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,14 r, Buxig 47 %).

MS(ES+) maca/zapsg = 501,1 (M+1).

H AMP (400 My, DMSO-ds) 8 8,23 (s, 1H), 8,13-8,06 (m, 1H), 7,64-7,55 (m, 1H), 7,35-7,26 (m, 1H), 7,26-
7,17 (m, 1H), 5,84-5,77 (m, 1H), 5,33 (s, 1H), 3,33 (s, 3H), 2,78 (s, 3H), 2,35 (s, 3H), 1,59 (d, J=7,0 'y, 3H), 1,37 (s,
3H), 1,36 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 104. (R)-4-((1-(3-(1,1-AndpTop-2-rigpokcun-2-meTrnnponin)-2-gropdpeHin)eTun)amiHo)-6,6-gietnn-
2,8-gumeTtun-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (cnonyka 91)
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Cragis 10

Cragia 1. 6-bpom-5-(2-xnopaueTvn)iHAoNiH-2-0H
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YkasaHy B 3arofoBKy CMoOMyky odepxXyBanu 3 6-6poMiHOOMIH-2-OHY LUMSAXOM BUKOPWUCTaHHS aHaroriYHoro
npoTOKONy, yKadaHoro B ctagii 2 npuknagy 71 (38 r, Buxig 93 %).

H AMP (400 Mr"y, DMSO-de) 8 10,80 (s, 1H), 7,71 (d, J=1,4 'y, 1H), 7,10 (s, 1H), 5,00 (s, 2H), 3,53 (s, 2H).

Cragia 2. 6-bpom-2-okcoiHgoniH-5-kapboHoBa kucnoTa
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YKasaHy B 3arorioBKy CMONyKy oAepXyBanu 3 MPOMDKHOI Crlonyku cragii 1 LWhAsgXoM BUKOPUCTaHHS
aHanoriYHoOro NPOTOKONNY, ykazaHoro B cTagil 3 npuknagy 71 (27 r, suxiag 80 %).

IH AMP (400 Mr'y, DMSO-de) 8 12,93 (s, 1H), 10,74 (s, 1H), 7,68 (s, 1H), 7,07 (s, 1H), 3,51 (s, 2H).

Cragia 3. MeTtun-6-6pom-2-okcoiHgoniH-5-kapbokcunat (10716-209)
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YKasaHy B 3arorioBkKy CMONyKy OAepXyBanu 3 MPOMDKHOI CMOnyku cTafil 2 LWhAsXoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 4 npuknagy 71 (20 r, Buxig 72 %).

H AMP (400 MI"y, DMSO-de) 8 10,77 (s, 1H), 7,69 (d, J=1,2 'y, 1H), 7,09 (s, 1H), 3,81 (s, 3H), 3,52 (s, 2H).

Cragis 4. Metun-6-6pom-1-MeTun-2-oKcoiHaoniH-5-kapbokeunat

O
oo
O
Br N\



YKasaHy B 3arofioBKy CMOSyKY oOJepXyBanwu 3 MPOMDKHOI CRonyku cragii 3 LIsXoM BUKOPUCTaHHS
aHanoriYHoro NPOTOKONYy, ykazaHoro B cTagii 5 npvknagy 71 (2,0 r, Buxig, 76 %).

H AMP (400 My, DMSO-de) 8 7,71 (s, 1H), 7,39 (s, 1H), 3,83 (s, 3H), 3,58 (s, 2H), 3,15 (s, 3H).

Cragia 5. Metun-6-6pom-3,3-aieTun-1-meTun-2-okcoiHaoniH-5-kapbokemnat
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Y nepemillyBaHWin PO3dMH METUM-6-6pom-1-meTun-2-okcoiHgonin-5-kapbokeunaty (0,54 r, 1,901 mmonb) i
etvnogmay (0,338 mn, 4,18 mmonb) y DMF (15,0 mn) gogasanu yactmHamu rigpua Hatpito (0,19, 4,75 mmonb)
npu -10 °C. PeakuiHy cymill nepemilyBanu 3a Ti€ei camoi Temnepartypuy npotarom 1 rog. Ta po3basnsnu BoAOHO.
BogHuin wap ekctparysanu etunauetatom (2x20,0 mn) n ob’egHaHi OpraHiyHi Wapu npoMuBany COfbOBUM
pO34MHOM, BUCyLlyBanu Hag 6essogHum NazS04 i BnapioBanu y Bakyymi 3 ogepXXaHHAM HEOUNLLEHOro NpoaykKTy.
HeounweHnn npoaykT ouvwann 3a gonomoroto dnewl-xpomatorpadoii B rpagieHTi H-rekcaH-eTunauetaTr 3
opepXXaHHSAM ykasaHoi B 3aronosky crnonyku (0,55, 85 %).

H AMP (400 MI'y, DMSO-ds) 8 7,74 (s, 1H), 7,46 (s, 1H), 3,84 (s, 3H), 3,18 (s, 3H), 1,92-1,69 (m, 4H), 0,52-
0,37 (m, 6H).

Cragia 6. MeTun-6-((TpeT-6yToKCcHKapOoHin)amiHo)-3,3-gieTun-1-mMmeTun-2-oKkcoiHaonNiH-5-kapbokcunat
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YKasaHy B 3arorioBKy CMONyKy OAepXyBanu 3 MPOMDKHOI CMonyku cradili 5 WhnsgxoM BUKOPUCTaHHS
aHanoriyHoro NpoToKory, ykazaHoro B ctagil 6 npuknagy 71 (0,450 r, Buxig 58,1 %).

H AMP (400 MI'uy, DMSO-ds) © 10,67 (s, 1H), 7,95 (s, 1H), 7,81 (s, 1H), 3,86 (s, 3H), 3,16 (s, 3H), 1,86-1,69
(m, 4H), 1,51 (s, 9H), 0,51-0,42 (m, 6H).

Cragia 7. Metun-6-amiHo-3,3-aieTnn-1-meTnn-2-oKcoiHgoniH-5-kapbokeunar
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YKasaHy B 3arorioBKy CMONyKy oOAepXyBanu 3 MPOMDKHOI Cronyku crafii 6 LWhAsgXoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,300 r, suxia 91 %).

MS(ES+) maca/zapsag = 277,21 (M+1).

Cragia 8. 6,6-Hietnn-2,8-gnmeTtnn-6,8-gurigpo-3H-nipono[3,2-g]xiHasoniH-4,7-4ioH



YKasaHy B 3arofioBKy CrMOSyKY OOepXyBanwm 3 MPOMDKHOI CMOMNykM crTagii 7 LUnIsXOM BUKOPUCTAHHS
aHanoriYHoro NpoToKony, ykazaHoro B ctagii 8 npvknagy 71 (0,150 r, Buxig, 97 %).

MS(ES+) maca/3apsg = 286,0 (M+1).

Cragia 9. 4-Xnop-6,6-gietun-2,8-aumetun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H

Cl

\

YKkazaHy B 3arorfioBKy CMONyKYy OOEPXYBanu 3 MPOMDKHOI CMONyku cTafii 8 LWnisgxoM BUKOPUCTaHHS
aHanoriYyHoOro NPoTOKONy, ykazaHoro B cTagil 9 npvknagy 71 (Buxig 94 %).

MS(ES+) maca/zapsg = 304,2 (M+1).

Cragia 10. (R)-4-((1-(3-(1,1-OndbTop-2-rigpoken-2-meTunnponin)-2-gropdeHin)etvn)amiHo)-6,6-gietun-2,8-
avmeTnn-6,8-aumrigpo-7H-nipono[3,2-g]xiHasoniH-7-0H (cnoryka 91)

N

\

YKasaHy B 3arofioBKy CrionyKy ofiep>xyBarnu 3a JOMoMOro peakLii NpoMiKHOT cnonyku ctagii 9 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTnn)-2-pTopdeHin)-1,1-aucdTop-2-MmeTunnponan-2-ony  (ctagis 6a npuknagy 4) LWASXoM
BMKOPWCTaHHA aHAIori4yHoro NpoToKony, ykasaHoro B ctagii 10 npuknagy 71 (0,030 r, Buxig 11,81 %).

MS(ES+) maca/zapsg = 514,19 (M+1).

H AMP (400 MI'y, DMSO-ds) 6 8,25 (s, 1H), 8,18 (d, J=7,3 'y, 1H), 7,66-7,57 (m, 1H), 7,36-7,18 (m, 2H), 7,10
(s, 1H), 5,83-5,77 (m, 1H), 5,33 (s, 1H), 3,21 (s, 3H), 2,32 (s, 3H), 1,94-1,79 (m, 4H), 1,59 (d, J=7,0 'y, 3H), 1,24
(s, 3H), 1,21 (s, 3H), 0,58-0,48 (m, 6H).

Mpuknag 105. OpepxaHHa (R)-4-((1-(3-(1,1-audptop-2-rigpoken-2-metunnponin)-2-gropdeHin)etun)amiHo)-
6,6-6ic(dpTopmeTnn)-2,8-ammeTnn-6,8-aurigpo-7H-nipono[3,2-gJxiHa3oniH-7-0Hy (cnonyka 92)
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Cragia 1. MeTnn-6-6pom-3,3-6ic(rinppokcmmeTnn)- 1-MeTuin-2-oKCoiHaoNIH-5-kapOokcunat

HO
O OH

N

Br \

Y cycneHsilo MeTun-6-6pom-1-mMeTun-2-okcoiHgoniH-5-kapbokeunaty (ctagia 4 npuknagy 104, 0,30,
1,056 mMonb) i Na2COs (0,022 r, 0,211 mmonb) B 1,4-giokcaHi (5,0 mn) gogasany po3ymH doopmanbaerigy (BoaHuin
37 %, 0,5 mn), i peakujinHy cymill nepemillyBanu 3a KiMHaTHOI TemnepaTypu npoTarom 18 rog., i peakujnHy cymilu
dinbTpyBanu. PinbTpaT KOHUEHTPYBanu y BakyyMi Ta 3anuLoK ovumLLiany 3a gonomMoroto dnetu-xpomarorpadii B
rpagieHTi rekcaH-eTunaueTar 3 oepKaHHsAM yKkadaHoi B 3aronosky crnonyku (0,25 r, Buxig 68,8 %).

MS(ES+) maca/3apsag = 346,28 (M+2).
Cragia 2. MeTtnn-6-6pom-3,3-6ic(dpTopmeTnn)-1-mMeTun-2-okcoiHaoniH-5-kapbokennat

F
(0] F

N

Br \

Y nepemiwlyBaHUA po34nH  MeTun-6-6pom-3,3-6ic(rigpokcumeTn)-1-meTun-2-okcoiHgoniH-5-kapbokecunaty
(0,20, 0,581 mmonb) y DCM (5,0 mn) nosineHo goaasany DAST (0,384 mn, 2,91 mmonb) npu -78 °C i noTiMm 1noro
nepemillysann 3a KiMmHaTHOI TemnepaTypu npotarom 18 rog. PeakujiHy cymill racvnu nbOAsIHOK BOAOK Ta i
ekcTparysanm 3a gornomoroto DCM (50,0 mnx2). O6’egHaHuin opraHivyHuiA Lap NpoMMBanun CONbOBUM PO34YMHOM
(50,0 mn), BucywyBanu Hag 6e3sogHMM NaxSOs i KOHLEHTPYBanNM 3a 3HWXKEHOrO TUCKY. HeouumwieHuin npoaykTt
oumLLanu 3a gonomororo doneLl-xpomatorpadii 3 ofepaHHaAM ykasaHoi B 3aronosky crnonyku (0,1 r, Buxig 49,4
%).

MS(ES+) maca/3apsg = 348,28 (M+).

Crapja 3. MeTnn-6-((TpeT-6yToKCMKapOoHin)amiHo)-3,3-0ic(chTopmMeTn)-1-MeTnn-2-oKCoiHAOMIH-5-
kapbokcunat



BocHN N\

YKasaHy B 3arofioBKy CMOSyKY OJepXyBanwm 3 MPOMDKHOI CMOMNykM CcTagii 2 LUIsXoM BUKOPUCTAHHS
aHanoriYHoro NPOTOKONy, ykazaHoro B cTagii 6 npvknagy 71 (0,080 r, Buxig 72,5 %).

MS(ES+) maca/3apsg = 285,21 (M-100), 384,54 (M+).

Cragia 4. Metun-6-amiHo-3,3-6ic(cpTopmeTin)-1-meTnn-2-okcoiHaoniH-5-kapbokeunat

F

H,N N
\

YKkazaHy B 3arorfioBKy CMONYKYy OOEPXYBanu 3 MPOMDKHOI CMonyku cTagii 3 LWAsSXoM BUKOPUCTaHHS
aHanoriYHoOro NPoTOKOINy, ykazaHoro B cTagil 7 npvknagy 71 (0,060 r, Buxig 90 %).

MS(ES+) maca/zapsag = 285,21 (M+1).

Cragisa 5. 6,6-bic(pTopmeTnn)-2,8-aumeTnn-6,8-gurigpo-3H-nipono[3,2-g]xiHa3oniH-4, 7-aioH

YKasaHy B 3arorioBKy CMONyKy OOepXyBanu 3 MPOMDKHOI Cronyku cradii 4 LWhnsgxoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 8 npuknagy 71 (0,015 r, suxia 91 %).

MS(ES+) maca/zapsag = 294,21 (M+1).

Cragisa 6. 4-Xnop-6,6-6ic(dTopmeTnn)-2,8-gnumetnn-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-0H

YKkazaHy B 3arorioBKy CMOSyKY OOEPXYBanu 3 MPOMDKHOI CMONyku CcTafii 5 WhisgxoMm BUKOPUCTaHHS
aHanoriYyHoro NPOTOKOIy, ykazaHoro B ctagil 9 npvknagy 71 (0,015 r, Buxig 94 %).

MS(ES+) maca/zapsag = 312,15 (M+1).

Cragis 7. (R)-4-((1-(3-(1,1-OudbTop-2-rigpoKeu-2-meTunnponin)-2-pTopdeHin)eTun)amiHo)-6,6-
Bic(dbTopmeTnn)-2,8-aumeTnn-6,8-aumrigpo-7H-nipono[3,2-glxiHasoniH-7-oH (crnonyka 92)
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YkasaHy B 3arorioBKy CronyKy ogepxysarnum 3a AONOMOror peakuii MPOMDKHOI cnonykm ctagii 6 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-andtop-2-MeTunnponax-2-ony  (ctagia 6a npuknagy 4) LWAsSxoM
BMKOPUCTaHHS aHarori4Horo npoTokony, ykadaHoro B cragii 10 npvknagy 71 (0,010 r, Buxig 11,93 %).

MS(ES+) maca/zapsg = 523,32 (M+1).

H AMP (400 Ml'y, DMSO-ds) 6 8,51 (s, 1H), 8,32 (d, J=7,3 'y, 1H), 7,65-7,58 (m, 1H), 7,36-7,29 (m, 1H), 7,23
(m, 1H), 7,18 (s, 1H), 5,83-5,78 (m, 1H), 5,34 (s, 1H), 4,91 (s, 2H), 4,79 (s, 2H), 3,24 (s, 3H), 2,33 (s, 3H), 1,59 (d,
J=7,1Tu, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpwknaa 106. OpepxaHHs (R&S)-4-(((R)-1-(3-(1,1-mundpTOp-2-TiAPOKCU-2-METUNNPONIN)-2-
dpTopdeHin)eTnn)amiHo)-6-etun-2,6,8-tpumetun-6,8-gurigpo-7H-nipono[3,2-glxiHasoniH-7-oHy  (cnonyka 93a i
cnonyka 93b)
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Cnonyka 93a i 93b

Cragisa 1. Oietun-2-(4-6pom-5-(MeTokcnkapboHin)-2-HiTpodeHin)-2-meTunvanoHat
(0] (0]
o NN
\O Ov

@)

Br NO,

YkazaHy B 3arofioBKy CMOMyKy OJepXyBanM 3 KOMEpLUiAHO [OCTYnHoro metun-2-6pom-5-prop-4-
HiTpo?/SHsoaTy LUMSIXOM BUKOPUCTaHHSA aHanoriyHoro NpoToKony, ykazaHoro B ctagii 1 npuknagy 76 (3,7 r, Buxig
47,61H avP (400 MI'u, CDCIs) 6 8,31 (s, 1H), 7,82 (s, 1H), 4,31-4,21 (m, 4H), 4,00 (s, 3H), 2,03 (s, 3H), 1,30-1,20
m %HT;,qiﬂ 2. 3-ETvn-5-metun-6-6pom-3-meTun-2-oKcoiHaoniH-3,5-aukapbokennat

)

0]

N
Br H

YKkazaHy B 3aroroBKy CMONyKy OAepXyBanu 3 MPOMDKHOI Cronyku cragii 1 LWnAsXoM BUKOPUCTaHHS
aHanoriYHoro NPOTOKOINY, ykazaHoro B cTagii 4 npuknagy 76 (2,6 r, Buxig 85 %).

1H AMP (400 MI'u, DMSO-de) & 11,13 (s, 1H), 7,70 (s, 1H), 7,20 (s, 1H), 4,20-4,02 (m, 2H), 3,82 (s, 3H), 1,54
(s, 3H), 1,07 (t, J=7,1 'y, 3H).

Cragia 3. 3-Etun-5-meTtnn-6-6pom-1,3-aumeTun-2-okcoiHaonin-3,5-agukapookeunat



Br N\

YKkazaHy B 3arorfioBKy CMONYKYy OOEPXYBanmu 3 MPOMDKHOI CMONyku cTafii 2 LWhAsSXoM BUKOPUCTaHHS
aHanoriYHoOro NPoTOKONy, ykazaHoro B cTagii 5 npuknagy 71 (1,1 r, Buxig 81 %).

H AMP (400 My, DMSO-de) 6 7,73 (s, 1H), 7,54 (s, 1H), 4,18-3,98 (m, 2H), 3,83 (s, 3H), 3,22 (s, 3H), 1,56 (s,
3H), 1,07 (t, J=7,1 'y, 3H).

Cragia 4. Metun-6-6pom-1,3-aumMeTunn-2-0KCcoiHAoniH-5-kapbokeunat

0]

Br N\

Y nepemilyBaHuin po3dmH 3-eTun-5-meTnn-6-6pom-1,3-aumeTnn-2-oKkcoiHgoniy-3,5-aukapbokemnarty (ctagis
3) (3,0r, 8,10 mmonb) y TFA (6,24 mn, 81,0 mmonb) aogasarmm H2SO4 (30 % BoaH., 14,40 mn, 81 MMmonb) i
peakuinHy cymil nepemiwysanu npu 60 °C npoTtarom 6 rod. PeakuiiHy cymill BunuBanu B NboAsHy Bogy W
ekcTparyBanm etunauetatom (2x150,0 mn). OG’egHaHWn OpraHiyHWMI Wap MNpPOMMBANM COMbOBUM  PO34UMHOM
(60,0 mn), BucywyBanu Hag 6e3BogHMM NaxSOs i KOHUEHTpYBanM y BaKyyMi 3 OAEpPXaHHSAM HEOYULLEHOrO
npoaykTy. HeounleHui npoaykT ouvwianu 3a A0oNOMOrow dhrelu-xpomartorpadpii 3 BUKOPUCTAHHAM rpagieHTa
eTnnaueTaT-H-rekCaH 3 ofepXaHHsSIM ykasaHoi B 3arosioBky cnonyku (2,3 r, 95 %).

H AMP (400 MI'u, DMSO-de) 8 7,76 (d, J=1,2 'y, 1H), 7,40 (s, 1H), 3,83 (s, 3H), 3,60-3,48 (m, 1H), 3,15 (s,
3H), 1,36 (d, J=7,6 ', 3H).

Cragia 5. Metun-6-6pom-3-eTun-1,3-gumMeTnn-2-oKCcoiHaoNiH-5-kapbokeunar

O

Br N\

Y nepemillyBaHuin po34mMH MeTUI-6-6pom-1,3-aumeTun-2-okcoiHgonin-5-kapbokeunaty (0,40 r, 1,342 mmorb)
(ctagia 4) B8 DMF (5,0 mn) pogaBanu NaH (0,064 r, 1,610 mmorb) i3 HacTynHMM [odaBaHHAM eTunioguay
(0,230 mn, 1,610 mmonb) npm 0 °C. PeakuiiHy cymiw nepemiwysanu npu 0 °C npotarom 30 xB. PeakujiHy cymiLu
BUNMBaNM B nboAsiHy BOOy W ekcTparyBanu etunauetatoMm (2x150,0 mn). OGegHaHW  opraHiyHuMiA - wap
npomMmBanu conboBum po3svuHom (60,0 mn), BucywyBanu Hag 6e3sogHMM NaxSOs i KOHLEHTPYBaNM y BakyyMmi 3
ofepPXKaHHAM HeOouMLLIEHOro NpoAaykTy. HeouuieHnn NpoaykT ouuwlianu 3a gonomororo drelu-xpomartorpadii 3
BMKOPUCTaHHAM rpafieHTa eTunaueTaT-H-rekcaH 3 odepxaHHsaM ykasaHoi B 3aronosky crionyku (0,38 1, 87 %).

MS(ES+) maca/zapsag = 367,28 (M+41).

Cragia 6. MeTun-6-((TpeT-6yToKcukapboHin)amiHo)-3-eTun-1,3-aMmMeTunn-2-okcoiHaonMiH-5-kapbokeunar



BocHN N\

YKazaHy B 3arorfioBKy CMONyKYy OAEepXyBanu 3 MPOMDKHOI CMONyku cTafii 5 wWhisgxoMm BUKOPUCTaHHS
aHanoriYyHoro NPoToOKONy, ykazaHoro B cTagil 6 npuknagy 71 (0,35 r, Buxig 83 %).

MS(ES+) maca/3apsg = 363,2 (M+1).

Cragia 7. Metun-6-amiHo-3-eTun-1,3-aMMeTuIn-2-0KCoiHAoMiH-5-kapbokeunat

H,N N\

YKasaHy B 3arofioBKy CrMOSyKY OOepXyBanwm 3 MPOMDKHOI CMonyku cragii 6 Lnisxom BUKOPUCTaHHS
aHarnoriYHoro NPOTOKONy, ykazaHoro B cTagii 7 npuknagy 71 (0,28 r, Buxig 97 %).

H AMP (400 My, DMSO-de) 6 7,53 (s, 1H), 6,34 (s, 1H), 3,76 (s, 3H), 3,08 (s, 3H), 1,78-1,66 (m, 2H), 1,21 (s,
3H), 0,49 (t, J=7,3 'y, 3H).

Cragia 8. 6-E1un-2,6,8-1pumetun-6,8-aurigpo-3H-nipono[3,2-g]xiHa3oniH-4, 7-aioH

YKkazaHy B 3arorfioBKy CMONYKYy OOEPXYBanu 3 MPOMDKHOI CMONyku cTagii 7 LWAsSXoM BUKOPUCTaHHS
aHanoriyHoro NPoToKoINy, ykazaHoro B ctagii 8 npuknagy 71 (0,20 r, Buxig 79 %).

1H AMP (400 MI'y, DMSO-ds) 6 12,12 (s, 1H), 7,94 (s, 1H), 7,12 (s, 1H), 3,21 (s, 3H), 2,34 (s, 3H), 1,92-1,75
(m, 2H), 1,32 (s, 3H), 0,49 (t, J=7,4 'y, 3H).

Cragia 9. 4-Xnop-6-etun-2,6,8-tpumetnn-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0oH

Cl

Py :
N N\

YKazaHy B 3arorioBKy CMOSyKY OOEPXYBanu 3 MPOMDKHOI CMONnyku cTagii 8 LWisgxXoM BUKOPUCTaHHS
aHanoriyHoro NPoToKoIy, ykazaHoro B ctagii 9 npvknagy 71 (0,20 r, Buxig 94 %).

MS(ES+) maca/zapsag = 290,1 (M+1).

Cragia 10. (R&S)-4-(((R)-1-(3-(1,1-AndpTop-2-rigpokeu-2-metunnponin)-2-gropdeHin)etun)amiHo)-6-etun-
2,6,8-TpumeTtun-6,8-gurinpo-7H-nipono[3,2-g]xiHa3osiH-7-0H



YkasaHy B 3arorioBKy CronyKy ogepxysarnu 3a AONOMOror peakuii TPOMKHOI cnonykm ctagii 9 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-andtop-2-MeTunnponax-2-ony  (ctagia 6a npuknagy 4) LWAsSxoM
BMKOPUCTaHHS aHarori4Horo NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,11 r, Buxig 31 %).

MS(ES+) maca/zapsg = 501,31 (M+1).

Lito crnonyky pgogaTkoBO niggaBanu XxipanbHii npenapatvmeHin HPLC, gBa crtepeoizomepu posginanu i
XapaktepusyBanu HacTyNMHUM YUHOM.

Cnocib xipanbHoro po3gineHHs: CHIRALPAK OX-H CRL-081HEX 0.1 %DEA IPA-MEOH 80 20 B A 1.2
ML _10MIN_264NM, 1,20 mn/xs.

Mk 1: (S/IR)-4-(((R)-1-(3-(1,1-andTOp-2-rigpoKcun-2-meTunnponin)-2-gtopdeHin)eTun)amiHo)-6-etnn-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (crnonyka 93a)

MS(ES+) maca/zapsg = 501,31 (M+1).

tret(XB.) =6,53.

H AMP (400 MIr'u, DMSO-ds) 6 8,30 (s, 1H), 8,18 (d, J=7,3 'y, 1H), 7,65-7,55 (m, 1H), 7,37-7,27 (m, 1H),
7,25-7,19 (m, 1H), 7,09 (s, 1H), 5,86-5,74 (m, 1H), 5,33 (s, 1H), 3,21 (s, 3H), 2,32 (s, 3H), 1,94-1,79 (m, 2H), 1,59
(d, J=7,0Ty, 3H), 1,38 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 0,54 (t, J=7,3 'y, 3H).

Mk 2: (R/S)-4-(((R)-1-(3-(1,1-andTop-2-rigpokcu-2-meTunnponin)-2-propdeHin)eTun)amiHo)-6-etun-2,6,8-
TpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H (cnonyka 93b)



MS(ES+) maca/zapsg = 501,31 (M+1).

tret(XB.) =7,70.

H AMP (400 MI'u, DMSO-ds) 6 8,30 (s, 1H), 8,20 (s, 1H), 7,67-7,58 (m, 1H), 7,34-7,29 (m, 1H), 7,27-7,20 (m,
1H), 7,09 (s, 1H), 5,84-5,74 (m, 1H), 5,33 (s, 1H), 3,21 (s, 3H), 2,33 (s, 3H), 1,92-1,80 (m, 2H), 1,59 (d, J=7,0 'y,
3H), 1,37 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H), 0,56 (t, J=7,3 'y, 3H).

Mpvknag 107. OpepxaHHs (R&S)-4-(((R)-1-(3-(1,1-aundpTOp-2-rigpoKcu-2-meTnnnponin)-2-
dTopdEHiN)eT)amiHo)-6-(MeTokcumeTnnn)-2,6,8-TpumeTnn-6H-nipono[3,2-g]xiHasoniH-7(8H)-oHy (cnonyka 94)
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Cragia 1. Metun-6-6pom-3-(meTokcnumeTnn)-1,3-aMmMeTnn-2-oKCcoiHaorMiH-5-kapbokennat

Q /

YKasaHy B 3arofioBKy CroslyKy ofepKyBanu 3 npoMiKHOI crionyku cragii 4 npuknagy 106 i3 3actocyBaHHAM
Xnop(METOKCU)METaHY LUSISIXOM BUKOPUCTAHHSI aHarloriyHoro npoToKOMy, ykasaHoro B cTagii 7 npuknagy 106
(0,22 1, Buxig 63,9 %).

MS(ES+) maca/3apsg = 342,22 (M+), 344,22 (M+2).

Crapjsa 2. MeTun-6-((TpeT-6yToKCMKapOOoHin)amiHo)-3-(MeTokenmeTnn)-1,3-0uMeTUI-2-0KCOIHAOMIH-5-
Kapbokcunat
o /
~ (0]
o
(0]
N
BocHN \

YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI Cnonyku cragii 1 LWnisxom BUKOPUCTaHHS
aHanoriYyHoro NPOTOKONYy, yYKazaHoro B cTagii 6 npuknagy 71 (0,15 r, Buxig 61,7 %).

MS(ES+) maca/zapsg = 379,28 (M+1).

Cragia 3. Metun-6-amiHo-3-(MeTokcumeTnn)-1,3-aumeTun-2-okcoiHaoniH-5-kapookecunat

2 /

YKkazaHy B 3arorfioBKy CMONYKY OOEPXYBanu 3 MPOMDKHOI CMOMNyku cTafii 2 LWAsgXoM BUKOPUCTaHHS
aHanoriyHoOro NPOTOKOINY, yka3aHoro B cTagii 7 npvknagy 71 (0,12 r, Buxig 96 %).

MS(ES+) maca/zapsag = 279,21 (M+1).

Cragia 4. 6-(MeTtokcumeTunnn)-2,6,8-TpumeTnn-6,8-aurigpo-3H-nipono[3,2-g]xiHa3oniH-4, 7-A4ioH
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YKkazaHy B 3arorioBKy CMOSyKY OLEPXYBanu 3 MPOMDKHOI CMONyku cTagii 3 LWAsSXoM BUKOPUCTaHHSI
aHanoriyHoro NPOTOKOIy, ykazaHoro B cTagii 8 npuknagy 71 (0,10 r, Buxig 91 %).

MS(ES+) maca/3apsg = 287,96 (M+1).

Cragia 5. 4-Xnop-6-(meTokcumeTun)-2,6,8-tpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH



YKasaHy B 3arorfioBKy CMONyKYy OAEpXyBanu 3 MPOMDKHOI CMONyku cTagii 4 LWnisXoM BUKOPUCTaHHS
aHanoriYHoro NpoToKony, ykazaHoro B ctagil 9 npuknagy 71 (0,10 r, Buxig 94 %).

MS(ES+) maca/3apsg = 306,28 (M+1).

Cragia 6. 4-(((R)-1-(3-(1,1-OndTop-2-rigpokcu-2-MeTunnponin)-2- TopdoeHin)eTnn)amiHo )-6-(MeTokecumeTin)-
2,6,8-TpnmeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3osiH-7-0H

YKasaHy B 3arofioBKy Criornyky ofepxyBarnu 3a JOMoMOrot peakLii NpoMPKHOT cnonyku ctagii S i rigpoxnopuay
(R)-1-(3-(1-amiHoeTnn)-2-pTopdeHin)-1,1-aucdTop-2-MeTunnponan-2-ony  (ctagis 6a npuknagy 4) LWASXoM
BMKOPWUCTaHHA aHaroriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,055 r, Buxig 45 %).

MS(ES+) maca/zapsag = 517,24 (M+1).

OuuLeHy cnonyky nigaasanu posaineHHo 3a JONOMOror XipanbHOT KOMIOHKU Ta ABa CTepeoizoMepy BUAINSAnm
3a JonomMoroto XipansHoi npenapatmsHoi HPLC.

Cnocib xipanbHoro po3sgineHHs: CHIRALPAK OX-H CRL-081HEX_0.1 %DEA_IPA-MEOH_80 20 B A 1.2
ML _10MIN_264NM, 1,20 mn/xs.

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-audpTop-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)eTmn)amiHo)-6-
(meTokcumeTnn)-2,6,8-TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHasoniH-7-0H (crnonyka 94a)

MS(ES+) maca/zapsg = 517,07 (M+1).

Mik 1, tret(xB.) = 5,42.

H AMP (400 MIr'u, DMSO-ds) & 8,33 (s, 1H), 8,18 (d, J=7,4 'y, 1H), 7,65-7,56 (m, 1H), 7,35-7,26 (m, 1H),
7,26-7,17 (m, 1H), 7,06 (s, 1H), 5,84-5,74 (m, 1H), 5,33 (s, 1H), 3,68 (s, 2H), 3,19 (s, 3H), 3,12 (s, 3H), 2,31 (s, 3H),



1,60 (d, J=7,0 'y, 3H), 1,31 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).
Mik 2: (S/R)-4-(((R)-1-(3-(1,1-andTOp-2-riApOoKCU-2-MeTUNNponin)-2-pTopdeHin)eTm)amiHo)-6-
(meTokeumeTnn)-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-0H (cnonyka 94b)

MS(ES+) maca/zapsag = 517,24 (M+1).

Mik 2, trer(xB.) = 5,92.

H AMP (400 MI'u, DMSO-ds) & 8,32 (s, 1H), 8,16 (d, J=7,3 'y, 1H), 7,65-7,60 (m, 1H), 7,35-7,29 (m, 1H),
7,26-7,21 (m, 1H), 7,06 (s, 1H), 5,83-5,77 (m, 1H), 5,33 (s, 1H), 3,69 (s, 2H), 3,20 (s, 3H), 3,12 (s, 3H), 2,32 (s, 3H),
1,59 (d, J=7,0 "'y, 3H), 1,30 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 108. OpepxaHHs (R&S)-4-(((R)-1-(3-(1,1-aundpTOp-2-rigpoKcu-2-meTnnnponin)-2-
dropdeHin)eTnn)amiHo)-2,6,8-TpumeTnn-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0Hy (cnonyka 95)
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Cragis 1. 3-Etun-5-metun-6-((tpet-0yTokcmkapOoHin)amiHo)-1,3-aumeTun-2-oKcoiHaoniH-3,5-ankapbokeunar
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YKasaHy B 3arorioBKy CrosfyKy oOfepXyBanum 3 MpOMDKHOI crnonykn cragii 3 npuknagy 106 wnsxom
BMKOPUCTaHHSI aHarori4HOro NpoToKory, yka3aHoro B ctagii 6 npuknagy 71 (2,25 r, Buxig 91 %).

H AMP (400 MI'y, DMSO-ds) & 10,66 (s, 1H), 7,98 (s, 1H), 7,80 (s, 1H), 4,17-4,00 (m, 2H), 3,85 (s, 3H), 3,20
(s, 3H), 1,51 (s, 9H), 1,37 (s, 3H), 1,06 (t, J=7,1 "1, 3H).

Cragia 2. ETnn-2,6,8-1pumeTtun-4,7-giokco-4,6,7,8-tetparigpo-3H-nipono[3,2-g]xiHasoniH-6-kapbokcunat

YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI Cnonyku crtagili 1 LWisxoMm BMKOPUCTaHHS
aHarnoriyHoro nNpoToKorly, ykasaHoro B ctagii 8 npuknagy 71 (0,48, 30,9 %). Y gaHomy BUMagKy 3axuLleHy 3a
aonomoroto Boc cnonyKy nigaasanu upknisadii y KUCroTHOMY CepeaoBMyLL.

MS(ES+) maca/zapsg = 316,34 (M+1).

Cragisa 3. ETun-4-xnop-2,6,8-tpumetun-7-okco-7,8-gurigpo-6H-nipono[3,2-g]xiHa3zoniH-6-kapbokcunat

Cl

YKasaHy B 3arorioBKy CMOMNyKy oOAepXyBanu 3 MPOMDKHOI CMOMNykU cTafil 2 LWASAXOM BUKOPUCTaHHS
aHanoriYHoro NpoToKony, ykazaHoro B ctagii 9 npuknagy 71 (0,172 r, 96 %).

MS(ES+) maca/zapsg = 334,40 (M+1).

Cragis 4. Emun-4-(((R)-1-(3-(1,1-andpTop-2-rigpokcmn-2-metnnnponin)-2-gropdpeHin)etun)amiHo)-2,6,8-
TpUMeTUn-7-okco-7,8-aurigpo-6H-nipono[3,2-g]xiHasoniH-6-kapbokcunat

F

YKasaHy B 3arosfioBKy CMosnyKy OAep>KyBarnu 3a A0NOMOror peakLil IpoMPKHOI crnionyku ctagii 3 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-cbTopdbeHin)-1,1-andtop-2-MeTunnponax-2-ony  (ctagia 6a npuknagy 4) LWwnsaxom



BMKOPUCTaHHSI aHarori4Horo NpoTokony, ykadaHoro B cragii 10 npvknagy 71 (0,073 r, Buxig 26,0 %).

MS(ES+) maca/3apsg = 545,20 (M+1).

Cragia 5. (R&S)-4-(((R)-1-(3-(1,1-OundbTop-2-rigpokcu-2-meTnnnponin)-2-dptopdeHin)etunn)amiHo)-2,6,8-
TpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-0H (cnonyka 95)

YKasaHy B 3arofioBKy CrMOSyKY OJepXyBanwm 3 MPOMDKHOI CMOonyku cragil 4 LWisaxXoM BMKOPUCTaHHS
aHarnoriyHoro NpPOTOKOIy, yKa3aHoro B ctagii 4 npuknagy 106 (0,080 r, 92 %)

MS(ES+) maca/zapsag = 473,36 (M+1).

H AMP (400 My, DMSO-ds) 8 8,33 (s, 1H), 8,24-8,17 (m, 1H), 7,65-7,56 (m, 1H), 7,35-7,26 (m, 1H), 7,26-
7,16 (m, 1H), 7,05 (s, 1H), 5,87-5,77 (m, 1H), 5,36-5,31 (m, 1H), 3,70 (q, J=7,5 'u, 1H), 3,19 (s, 3H), 2,32 (s, 3H),
1,58 (d, J=7,0 'y 3H), 1,50-1,43 (m, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuvknag 109. (R&S)-4-(((R)-1-(3-(1,1-AundbTop-2-rigpokcun-2-meTtunnponin)-2-propdeHin)eTnn)amiHo)-6-
MeToKcu-2,6,8-TpumeTnn-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (crnonyka 96)

Y nepewmiwyBaHni po3unH 4-(((R)-1-(3-(1,1-oudtop-2-riapokcn-2-MeTunnponin)-2-gpTopdeHin)eTvnn)amiHo)-
2,6,8-TpumeTtunn-6,8-gurinpo-7H-nipono[3,2-gJxiHasoniH-7-oHy, cnonyku 95 (7,51, 15,87 mmonb), y MeOH
(150,0 mn) popmasanu CAN (9,141, 349mmonb) npu 25 °C B iHepTHin aTtmocdepi. PeakuiHy cymiw
nepemilwlysanu 3a Tiei camoi TemnepaTypu npotarom 12 rog. PeakuinHy Cymill KOHLIEHTpYBanu 3a 3HWXEHOro
TUCKYy 3 OOEepXaHHAM FMMKOI Cnonyku, Aky posduHsnn B DCM (200,0 mn) i npommanu sogoto (3x100,0 mn).
OpraHiyHniA Wap BigokpemnoBanu, BucywyBanuM Hag 6e3sogHMM Na:xSOs i KOHLEHTpYBanu 3 OfepKaHHAM
HEOUULLIEHOTO MPOAYKTY. HeounweHnn npoaykT ounwanu 3a gornomoroto npenapatveHoi HPLC 3 ogepkaHHAM
yKa3aHoi B 3arofioBKy CroSyku y BUMMSiAi CyMmilli Aiactepeomepis.

[Ba giactepeomepu po3ginsanv 3a 4ONOMOro xiparnbsHoi npenapatueHoi HPLC.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-andpTop-2-rigpoKcn-2-meTnnnponin)-2-chTopdeHin)eTur)amiHo)-6-meTokeun-2,6,8-
TpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-oH (0,60 r, Buxig 7,52 %) (crnonyka 96a)



MS(ES+) maca/zapsg = 503,43 (M+1).

RT: tret(XB.) = 9,96

H AMP (400 MI'u, DMSO-ds) © 8,46 (s, 1H), 8,38 (d, J=6,9 I'u, 1H), 7,65-7,56 (m, 1H), 7,34-7,28 (m, 1H),
7,27-7,19 (m, 1H), 7,13 (s, 1H), 5,82-5,77 (m, 1H), 5,33 (s, 1H), 3,22 (s, 3H), 2,92 (s, 3H), 2,32 (s, 3H), 1,58 (d,
J=7,0Tu, 3H), 1,54 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mik 2: (R/S)-4-(((R)-1-(3-(1,1-andpTOp-2-rigpoKkcn-2-meTnnnponin)-2-chTopdpeHin)eTu)amiHo)-6-meTokeun-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (0,45 r, Buxig 5,64 %)

(cnonyka 96b)

MS(ES+) maca/zapsag = 503,43 (M+1).

RT: tret(xB.) = 10,61.

1H AMP (400 MI'y, DMSO-de) 8,44 (s, 1H), 8,37 (s, 1H), 7,65-7,60 (m, 1H), 7,35-7,29 (m, 1H), 7,27-7,23 (m,
1H), 7,13 (s, 1H), 5,81-5,76 (m, 1H), 5,33 (s, 1H), 3,22 (s, 3H), 2,93 (s, 3H), 2,34 (s, 3H), 1,58 (d, J=7,0 'y, 3H),
1,53 (s, 3H), 1,24 (s, 3H), 1,23 (s, 3H).

Crnonyka 96a i 96b (npuknag 109) Takox Moxe 6yTv ogep)xaHa 3a LOMOMOIroH HACTYMHOrO Crocoby.
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Cragia 1. 6-bpom-1-meTuniHaoniH-2-0H
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MepewmiwyBaHy cycneHsito 6-6pom-1-meTuniHgoniH-2,3-gioHy (4,30r, 17,91 mmonb) i rigpaTy rigpasuHy
(11,54 mn, 233 mmonb) Harpisanu npu 125 °C npotarom 4 rod. Y peakuiHy cymill gofasanu Bogy Ta
ekcTparyBanm 3a gonomoroto DCM (2x50,0 mn). O6’eaHaHuMiA opraHiyHWi wap npoMyBany BOAOK, CONbOBUM
pO34MHOM, BuWCywyBanM Hag 6e3sogHMM NaxSOs i KOHUEHTpyBanM 3a 3HWKEHOTO TUCKY 3 OdepKaHHSM
HeouuLLieHOT cyMili. HeounwleHy cymill ouumwianu 3a gonomMoroto dnew-xpomatorpadii 3 10 % etunauertaT-H-
rekCaHoM 3 ofepXaHHsIM ykasaHoi B 3aronosky cnonyku (0,65 r, Buxig 69,0 %) y Burnsai 6pyaHo-6inoi TBepaoi
peyvoBuHn. MS(ES+) maca/zapsag = 227,89 (M+1).

Cragisa 2. 6-bpom-5-(2-xnopaueTnn)-1-MeTuniHgoMiH-2-0H

0]
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YKasaHy B 3arofioBKy CMoOMyKy ogepXyBanu 3i ctagil 1 Lnisxom BUKOPUCTaHHSA aHanoriyHoro MpOTOKony,



yKkasaHoro B cragii 2 npuknagy 71 (3,0 r, Buxig 64 %).
1H AMP (400 MI'u, DMSO-ds) 8 7,73 (s, 1H), 7,42 (s, 1H), 5,01 (s, 2H), 3,60 (s, 2H), 3,15 (s, 3H).
Cragia 3. 6-bpom-1-meTnn-2-oKcoiHaoniH-5-kapboHoBa K1cnoTa
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YKasaHy B 3arofioBKy CMOMyKy ofepXyBanu 3i cTagil 2 LnsXoM BUKOPWUCTAHHSA aHarnoriyHoro MpoTOKony,
ykasaHoro B cragii 3 npuknagy 71 (2,0 r, Buxig 74,7 %).

MS(ES+) maca/3apsg = 270,08 (M+1).

Cragisa 4. Metun-6-6pom-1-MeTuIn-2-0KcoiHaoMiH-5-kapbokeunat
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YKkasaHy B 3arofioBKy CMOMyKy odepyBanu 3i ctagii 3 LIsXom BUKOPUCTAHHSA aHanoriyHoro MpOTOKony,
yKkasaHoro B ctagii 4 npuknagy 71 (0,27 r, Buxig 36,7 %).

MS(ES+) maca/zapsag = 284,21 (M+2).

Cragia 5. Metun-6-6pom-1-meTun-2,3-aiokcoiHaoniH-5-kapbokecunar
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MepemiwaHy cycneHsito MeTun-6-6pom-1-meTun-2-okcoiHgoniH-5-kapbokecunaty (1,0r, 3,52 mmonb) i
aiokeuay ceneny (0,98 r, 8,80 mmonk) y DMSO (5,0 mn) Harpisanu npu 50 °C npotsrom 1 rog. Y peakuiriHy cymiLu
Jofdasanu Bogy Ta OocapKkeHy TBepady PeyvoBUHY (oinbTpyBanv, NpoMmMBanyi BOLOK i BUCYLLYBANWM 3a 3HWXKEHOrO
TUCKY 3 OOepPKaHHAM yKa3aHoi B 3aronosky crnionyku (0,90 r, Buxig 86 %) y Burnsigi 4epBoHOI TBEPAOT PEHOBUHM.

H AMP (400 Mr'y, DMSO-de) 8 7,88 (s, 1H), 7,64 (s, 1H), 3,85 (s, 3H), 3,18 (s, 3H).

Cragia 6. Metun-6-6pom-3-rigpokcu-1,3-gumMeTun-2-oKCoiHAoNiH-5-kapbokeunar
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Y nepemillyBaHUA po34nH MeTUN-6-6pom-1-meTnn-2,3-4iokcoiHaonin-5-kapbokeunaty (11, 3,35 mmonb) y
DCM (25 wmn) popmaBanu gumeTunumHk (15,21 mn, 22,81 mmonb, 1,5M posunH y Tonyoni) npu 0 °C i noro
nepemillyBanu 3a KiMHaTHOI TemnepaTypu NpoTarom 2 rof. KOHTponb peakLii BUKOHyBanu LUNSXOM AeMOHCTpaLi
3a gonomoroto TLC 3aBepLueHHs peakuii. PeakuiHy CyMmill racunmM HaCMYeHUM PO3YMHOM XIOpWAY amoHito i Ti
ekcTparyeanu etunauetatom. O6’egHaHUA OpraHivyHWi Wap NpoMmBanu CoNbOBMM PO3YMHOM, BUCYLLYBanW Hag
CynbaToM HaTPIto | KOHLIEHTPYBANM 3a 3HKEHOIO TUCKY 3 OAEPXaHHSIM HEOUMLLIEHOro NPoAyKTy. Moro oumwanm
3a JONOMOro0 KOMOHKOBOI XxpomaTtorpadii 3 ogepXaHHAM ykasaHoi B 3arorosky crionyku (0,9 r, Buxig, 85 %).



MS(ES+) maca/zapsg = 314,28 (M+1).
Cragia 7. Metun-6-6pom-3-meTokeun-1,3-auMeTn-2-o0KCoiHaoNH-5-kapbokeunar
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YKasaHy B 3arofioBky CroriyKy odepxyBanu 3i cTafii 6 LIsAXOM BUMKOPUCTAHHSA aHarnoriyHoro npoToKony,
ykasaHoro B ctagii 5 npuknagy 71 (0,13 r, Buxig 89 %).

1H AMP (400 MI'u, DMSO-ds) 6 7,77 (s, 1H), 7,53 (s, 1H), 3,85 (s, 3H), 3,18 (s, 3H), 2,88 (s, 3H), 1,44 (s, 3H).

Cragia 8. 6-bpom-3-meToken-1,3-gumeTnn-2-okcoiHAoNiH-5-kapboHoBa KucnoTa
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Y nepemiwlyBaHuii PO34MH METUM-6-Opom-3-meToken-1,3-aumeTnn-2-okcoiHgoniH-5-kapbokemnary (0,35,
1,067 mmonb) y THF (0,5 mn) i Bogi (0,5 mn) pogasanm LIOH (0,131, 5,33 mmonb) npu 0 °C. OgepxaHy B
pesynbTaTi peakuiiHy Cymill nepemillyBany 3a KiMHaTHOI Temnepatypu npotsrom 15 rog. PeakuiiHy cymilu
KOHLEHTPYBanM 3a 3HWDKEHOro TWUCKY | 3anuOoK MigKUCASNM HAaCUYEHUM PO3YMHOM FIMMOHHOI KucnoTtu. BogHun
wap ekctparyBanu etunauetatom (2x50,0 mn). OB'egHaHMn opraHiyHwin Wwap BucylwyBanu Hag 6e3BoaHVM
Naz2SO4 i BUNaptoBasnu 3a 3HWKEHOTo TUCKY 3 OAePXaHHSIM HEOUMLLIEHOIO NMPOAYKTY, SKUIA oYnLLani 3a 4ONOMOrow
dneL-xpomarorpadii 3 ofepxaHHsIM ykasaHoi B 3aronosky crnonyku (0,30 r, Buxig 90 %).
H AMP (400 My, DMSO-ds) 6 13,25 (s, 1H), 7,75 (s, 1H), 7,48 (s, 1H), 3,18 (s, 3H), 2,88 (s, 3H), 1,44 (s,
3H).
Cragia 9. 6-MeTtokcu-2,6,8-tpumeTtnn-3H-nipono[3,2-g]xiHasoniH-4,7(6H,8H)-aioH

YKazaHy B 3arorioBKy CMOSIyKY OAEpXKyBanu 3 MPOMDKHOI CMONyku cTagii 8 LWIsXOM BUKOPUCTaHHS
aHanoriYyHoOro NPOTOKOIY, ykazaHoro B cTagii 3a npuknagy 81a (0,02 r, Buxig 46,0 %).

MS(ES+) maca/zapsag = 274,21 (M+1).

Cragia 10. 4-Xnop-6-meTokcu-2,6,8-TpumeTun-6H-nipono[3,2-g]xiHasoniH-7(8H)-oH

YKasaHy B 3arofioBky Cronyky ogepxyeBanu 3i ctagii 9 LNsAXOM BUKOPUCTaHHSA aHanoriyHoro npoToKony,
ykasaHoro B ctagil 9 npuknagy 71 (0,030 r, Buxia 94 %). MS(ES+) maca/sapsg = 292,02 (M+1).



Cragia 11. (R&S)-4-(((R)-1-(3-(1,1-OudbTop-2-rigpoken-2-meTrnnponin)-2-TopdeHin)eTn)amiHo)-6-mMmeTokeu-
2,6,8-TpnmeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3osiH-7-0H

YkasaHy B 3arorfioBky Crofyky y BWImsgi diactepeoMepHoi cymiwi ogepxysBanu 3i cragili 10 wnsxom
BMKOPUCTaHHSI aHarori4Horo npoTtokony, ykadaHoro B cragii 10 npvknagy 71 (0,030 r, suxig 94 %).

AHaniTnyHi gani 3biranvcsa 3 gaHuvn, npeactasneHmMn B npyknagi 109 (cnonyka 96a i cnonyka 96b).

Mpuvknag 110. (R&S)-4-(((R)-1-(3-(1,1-AndbTop-2-rigpokcu-2-meTnnnponin)-2-ptopdeHin)eTmn)amiHo)-6-
rigppokcu-2,6,8-TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (cnonyka 97)

OH

Y nepemillyBaHui pPO34MH etnn-4-((R)-1-(3-(1,1-audpTop-2-rigpokcu-2-mMmeTnnnponin)-2-
dpTOopdeHin)eTnn)amiHo)-2,6,8-TpumeTun-7-okco- 7,8-gurigpo-6H-nipono[3,2-g]xiHaszoniH-6-kapbokcunaty (ctagis 4
npuknagy 108, 0,070, 0,129 mmonb) B EtOH (0,7 mn) gogasanu LiOH.H20 (0,006 r, 0,154 MMOfb) LUASIXOM
posumHeHHs y Bogi (0,3 mmn). OgepxaHy B pesynbTaTi peakuiiHy CyMil nepemilysanu npotdarom 1rod. 3a
KiMHaTHOI Temnepatypu. PeakuiliHy Cymill KOHLEHTPYBanm 3a 3HWKEHOTro TUCKY Ta po3Tnpanu 3 Bogoto (10,0 mn).
BooHuii wap gekaHTyBanu i BUCYLLYBanM 3a 3HWKEHOTO TUCKY Ta ofepXaHi AdiactepeoMepn ouuwann 3a
aonomorot  dnewl-xpomatorpadii 3 obepHeHo ha3o 3 ofepKaHHAM yKa3aHOoi B 3arofioBKy crionyku. [1a
giactepeomepu po3ainany 3a gornomoroto npenapatneHoi HPLC 3 o6epHeHoto dhaszoto.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-andpTop-2-rigpokcu-2-Metunnponin)-2-ptopdeHin)eTun)amiHo)-6-rigpokcu-2,6,8-
TpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHasoniH-7-0oH (0,012 r, Buxig 19,11 %) (cnonyka 97a)



MS(ES+) maca/zapsg = 489,31 (M+1).

Xpomatorpadis 3 06epHeHo0 ¢ha3oto tret(xB.) = 1,26.

H AMP (400 MI'u, DMSO-ds) d 8,46 (s, 1H), 8,36 (d, J=7,4 T'u, 1H), 7,66-7,56 (m, 1H), 7,35-7,25 (m, 1H),
7,22-7,16 (m, 1H), 7,05 (s, 1H), 6,16 (s, 1H), 5,86-5,74 (m, 1H), 5,33 (s, 1H), 3,18 (s, 3H), 2,32 (s, 3H), 1,58 (d,
J=7,1Tu, 3H), 1,51 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mik 2: (R/S)-4-(((R)-1-(3-(1,1-amndpTOp-2-rigpoKkcu-2-meTnnnponin)-2-chTopdpeHin)eTu)amiHo)-6-rigpokcun-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[3,2-g]xiHasoniH-7-oH (0,012 r, Buxia 19,11 %) (cnonyka 97b)

MS(ES+) maca/zapsag = 489,31 (M+1).

Xpomatorpadisi 3 06epHeHO0 ha3oto tret(xB.) = 1,28.

1H AMP (400 MI'u, DMSO-ds) © 8,45 (s, 1H), 8,34 (d, J=7,4 'y, 1H), 7,66-7,56 (m, 1H), 7,35-7,26 (m, 1H),
7,25-7,18 (m, 1H), 7,06 (s, 1H), 6,15 (s, 1H), 5,86-5,77 (m, 1H), 5,33 (s, 1H), 3,18 (s, 3H), 2,32 (s, 3H), 1,57 (d,
J=7,1Tu, 3H), 1,50 (s, 3H), 1,23 (s, 3H), 1,21 (s, 3H).

Mpuknag  111.  (R&S)-4-(((R)-1-(3-(1,1-AudpTop-2-rigpokeu-2-meTunnponin)-2-ptopdeHin)eTun)amiHo)-8-
(meTokeumeTnn)-2,6,8-tTpumeTnn-6,8-gurigpo-7H-nipono[2,3-gJxiHasoniH-7-oH (cnoryka 98)
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Cragisa 1. Qumetun-2-(5-xnop-4-(MeToKcMKapOOoHin)-2-HiTpodeHin)-2-meTunmanoHaTt

0]

Cl O

Y nepemiwlyBaHUn po3uuH  AuMeTun-2-(5-xnop-4-(MeTokcMkapBoHin)-2-HitpodeHin)vanoHarty cragii 1
npuknagy 76 (2,6 r, 7,52 mmone) y DMF (25,0 mn) pogasanu K2COs (1,455, 10,53 Mmonb), NoTiM MeTuninoama



(0,658 mn, 10,53 MMOnb) i peakuiHy cymill nepemillyBanuM 3a KiMHaTHOI TemnepaTypu npoTsarom 16 rog.
PeakuiriHy cymiw posbaensanu etunavetatom (100,0 mn), npommeanu ii Bogoto (30,0 Mnx2) i CONbOBUM PO34YMHOM
(30,0 mn). BigokpemneHun opraHiyHMIiA Wwap BucylwyBanu Hag 6e3BogHuM NaxSOs, | BUOANEHHs pO3YMHHMKA
3abe3ney4mno ogepaHHsa HeouuLLeHoro maTepiany. Liew Heounwennii matepian ouuniLany 3a 4ONoMoro goneLw-
xpomarorpadii 3 BukopmctaHHsaM 10 % eTunaueTaT-H-rekcaHy K entoeHTy 3 O4epXXaHHSM yKa3aHol B 3arorioBky
cnonyku (2,6 r, Buxig 96 %).

MS(ES+) maca/zapsag = 360,16 (M+1).

Cragia 2. QumeTtnn-5-xnop-3-mMeTun-2-okcoiHaoniH-3,6-aukapbokcmnat
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YkasaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CronykM cTagii 1 LWisgxoM BUKOPUCTaHHS
aHanoriYHoOro NPOTOKONNY, yka3aHoro B cTagil 4 npvknagy 76 (2,0 r, 97 %).

1H AMP (400 MI'u, DMSO-ds) 6 11,02 (s, 1H), 7,54 (s, 1H), 7,24 (s, 1H), 3,86 (s, 3H), 3,62 (s, 3H), 1,56 (s,
3H).

Cragia 3. OumeTtun-5-xnop-1,3-auMeTnn-2-okcoiHaoniH-3,6-gukapbokeunar

O

YKasaHy B 3arorfioBKy CMONyKy oOAepXyBanu 3 MPOMDKHOI CMOMNykU cTafil 2 LWAsAXOM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii S npuknagy 71 (8,0 r, uxia 76 %).

MS(ES+) maca/zapsag = 312,28.

Cragia 4. Metun-5-xnop-1,3-aumeTnn-2-0KCcoiHaonMiH-6-kapbokecunat

)

Cl

YKasaHy B 3arorioBkKy CMONyKy OAepXyBanu 3 MPOMDKHOI CMOMnyku crafili 3 LWAsXOM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 4 npuknagy 106 (0,82 r, suxia 84 %).

MS(ES+) maca/zapsag = 254,08 (M+1).

Cragia 5. MeTun-5-xnop-3-(MeTokcumeTun)-1,3-aMmMeTun-2-okcoiHaoniH-6-kapbokcunat



Cl

YkasaHy B 3arorioBKy Crorfyky o[epXyBanu 3a [ONOMOrot peakuii NpoMmikHOI cronyku ctagii 4 Ta
METOKCMMETUIXIIOpUAY 3 BUKOPUCTAHHAM aHanoriyHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 106 (0,55,
BuXxig, 78 %).

MS(ES+) maca/3apsg = 298,21 (M+1).

Crapjsa 6. MeTun-5-((TpeT-6yToKCMKapOOoHin)amiHo)-3-(MeTokenmeTnn)-1,3-0uMeTUI-2-0KCOIHAOIH-6-
kapbokcunat
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YKkazaHy B 3arorioBKy CMOSyKYy OAEpPXyBanu 3 MPOMDKHOI CMOMNyku cTagii 5 wWnsaxom BUKOPUCTaHHS
aHanoriYHoOro NPoTOKOINy, ykazaHoro B cTagii 6 npuknagy 71 (0,090 r, Buxig 79 %).

MS(ES+) maca/zapsg = 379,35 (M+1).

Cragia 7. Metun-5-amiHo-3-(MeTokcumeTnn)-1,3-4umeTun-2-okcoiHaoniH-6-kapookecunat

YKasaHy B 3arorfioBKy CMONyKy oOAepXyBanu 3 MPOMDKHOI CMONyku cTafili 6 LWAsAXOM BUKOPUCTaHHS
aHanoriyHoro NpPoToKoIy, yKasaHoro B ctagii 7 npuknagy 71 (0,45 r, Buxig 98 %).

MS(ES+) maca/zapsag = 279,27 (M+1).

Cragia 8. 8-(MeTtokcumeTun)-2,6,8-TpumeTnn-6,8-auvrigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-AioH

YKazaHy B 3arorioBKy CMOSyKY OOEPXKYBanu 3 MPOMDKHOI CMOMykU CTagii 7 LISXOM BUKOPUCTaHHS
aHanoriyHoro NPoToKoIy, ykazaHoro B ctagii 8 npuknagy 71 (0,30 r, Buxig 73,0 %).

MS(ES+) maca/3apsg = 287,96 (M+1).

Cragia 9. 4-Xnop-8-(meTtokcumeTtun)-2,6,8-tpumeTtunn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH



YKasaHy B 3arofioBKy CMOSyKY OJepXyBanwm 3 MPOMDKHOI CMOMykM cTagil 8 LWIsaXoM BMKOPUCTaHHS
aHanoriYHoro NpoToKonNy, ykazaHoro B ctagii 9 npuknagy 71 (0,28 r, Buxig 88 %).

MS(ES+) maca/3apsg = 306,28 (M+1).

Crapjsa 10. (R&S)-4-(((R)-1-(3-(1,1-OndbTop-2-rigpokcu-2-metmunnponin)-2-ptopdeHin)eTun)amiHo)-8-
(meTokeumeTnn)-2,6,8-tTpumeTin-6,8-guriapo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnoryka 98)

YKasaHy B 3arofioBKy Criornyky ofepxyBarnu 3a JOMoMOrot peakLii NpoMiKHOT cnonyku ctagii 9 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTnn)-2-pTopdeHin)-1,1-aucTop-2-MmeTunnponan-2-ony  (ctagis 6a npuknagy 4) LWNASXoM
BMKOPUCTaHHS aHarori4Horo NpoTokony, ykasaHoro B ctagji 10 npuknagy 71.

[Ba cTepeoizomepu po3ainsanm 3a 4ONOMOro XipansHoi npenapatvsHoi HPLC.

Cnocio HPLC: CHIRALPAK IC CRL-087 HEX_0.1 %DEA_IPA_DCM_80_20 A B 1.2 ML _15MIN_238NM,
1,20 mn/xB.

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-audpTop-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)eTmn)amiHo)-8-
(meTokcumeTun)-2,6,8-TpumeTnn-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (0,020 r, Buxig 18,18 %) (cnonyka
98a)

MS(ES+) maca/zapsg = 517,30 (M+1).
tret(xB.) = 7,16.



1H AMP (400 My, DMSO-ds) & 8,30 (s, 1H), 7,88 (s, 1H), 7,68-7,56 (m, 2H), 7,38-7,27 (m, 1H), 7,27-
7,16 (m, 1H), 5,88-5,79 (m, 1H), 5,35 (s, 1H), 3,74 (d, J=8,9 'y, 1H), 3,64 (d, J=8,9 'y, 1H), 3,27 (s, 3H),
3,08 (s, 3H), 2,33 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,30-1,16 (m, 9H).

MMik 2: (S/R)-4-(((R)-1-(3-(1,1-audbTop-2-rigpokcn-2-meTunnponin)-2-gTopdeHin)etun)amiHo)-8-
(meTokcnmeTnn)-2,6,8-TpumeTun-6,8-gurinpo-7H-nipono[2,3-g]xiHazoniH-7-oH (0,032 r, Buxig 29,1 %)
(cnonyka 98b)

MS(ES+) maca/3apsag = 517,30 (M+1).

tret(xB.) = 9,20.

H AMP (400 Ml'y, DMSO-ds) & 8,33 (s, 1H), 7,93 (s, 1H), 7,64 (d, J=8,9 'y, 2H), 7,38-7,27 (m, 1H),
7,28-7,16 (m, 1H), 5,92-5,79 (m, 1H), 5,35 (s, 1H), 3,74 (d, J=8,9 'y, 1H), 3,63 (d, J=9,0 I'u, 1H), 3,28 (s,
3H), 3,06 (s, 3H), 2,36 (s, 3H), 1,62 (d, J=7,0 'y, 3H), 1,32-1,20 (M, 9H).

Mpuknag 112. OpeprkaHHs (R&S)-4-(((R)-1-(3-(1,1-andTOp-2-riApOKCU-2-MeTUNNPONIn)-2-
dTOopdeHin)eTnn)amido)-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (cnonyka 99)
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Cragis 1. OumeTtunn-2-(5-xnop-4-(MeTokcukapboHin)-2-HiTpodeHin)-2-meTunmanoHar



Cl 0o

Y po3unH anmeTnn-2-(5-xnop-4-(MeTokcnkapboHin)-2-HiTpodeHin)manoHaTty (cTagis 1 npuknagy 76, 65
r, 188 mmone) y DMF (250 mn) gogasanu nocnigosHo K2COs (36,4 1, 263 mmonb) i meTtunnoama (16,46 mn,
263 mmornb) npu 0 °C. PeakuinHy cymiw nepemiwyBanu nNpoTAroM HOYi 3a KiMHaTHOI TemnepaTypu.
PeakuinHy cymiw BunuBanu B NbOAsIHY BoAY Ta ekcTparyBanu etunauetatom (2x500,0 mn). Ob6'egHaHui
opraHiyHui wap npommeanu Bogow (2x500,0 mn), conboBuMm po3ymHoM (500,0 mn) i BucywyBanu Hag
6e3sogHnM NazSO4. OpraHiyHMI Wap BMNApOBany Ha poTauinHOMY BMNApPHUKY 3 OAEpXaHHAM yKa3aHoi B
3aronosky cnonyku (60 r, Buxig 89 %).

MS(ES+) maca/3apsag = 360,22 (M+1).

Crapis 2. OvmeTtun-2-(5-((TpeT-6yTokcnkapboHin)amiHo)-4-(MmeTokcnkapboHin)-2-HiTpodeHin)-2-
MeTunMmanoHat
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Y po3uunH aumeTtun-2-(5-xnop-4-(metokcukapboHin)-2-HitpodeHin)-2-metunmanonary (10 r, 27,8 mmonsb)
y cyxomy 1,4-giokcaHi (150,0 mn) nogaBanu TpeT-Oytunkapbamat (4,89 r, 41,7 mmonb), Cs2COs (11,78 T,
36,1 mmone). OgepxaHy B pesynbTaTi cycneHsito gerasysanu azotom npotsarom 10 xB. logasanu Xantphos
(1,930 r, 3,34 mmonb) i Pdz2(dba)s (2,55 1, 2,78 mMonb) i peakuinHy cymiw Harpisanu npu 120 °C npoTdrom 2
rog. PeakuiHy cymill oxonomxyBanu O KiMHATHOI TemnepaTypy i PO3YMHHWUK BUAANANU 3@ 3HWXKEHOro
TUCKY. HeouuwleHnin NpoaykT ouvanu 3a gonomorot drnell-xpomaTorpadii B rpagieHTi eTunauerar-H-
rekcaH 3 ogepXXaHHsAM yKka3saHoi B 3aronosky crnonykm (10 r, Buxig 82 %).

MS(ES+) maca/sapsag = 441,23 (M+1).

Cragisa 3. OumeTtun-5-((TpeT-0yTOKCMKapOOHiI)amiHO)-3-MeTun-2-okcoiHaoniH-3,6-gukapbokcunar

0]
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Y nepemiwyBaHun  po3uuH  aumeTun-2-(5-((tpet-6yTokcmkapboHin)amiHo)-4-(meTokcnkapboHin)-2-
HiTpodheHin)-2-metunmanoHaty (10 r, 22,71 mmonb) B etaHoni (120,0 mn) i outoBin kucnoti (20,0 mn)
ponasanu 3anizo (2,54 r, 45,4 mmonb). OfepxaHy B pesynbTaTi peakuiinHy cymill nepemilysany npwu
100 °C npoTtdrom 2 roa. PeakuiiHy Cymill KOHLLEHTpYBanu i 3anuok po3ginanu Mk etunauetatom (200,0
mn) i Bogoto (100,0 mn). OpraHiyHun Wwap BigokpemnoBanu, Bucywysanu Hag 6e3sBogHuM NaxSOg i
KOHUEHTpYBanu nig BakyyMoOM 3 o4epXXaHHSAM yka3aHol B 3aronosky cronyku (8,51 r, suxig 99 %).

MS(ES+) maca/3apsag = 379,35 (M+1).



Cragis 4. OumeTtun-5-((TpeT-0yTOoKCMKapOOHin)amiHo)-1,3-ouMeTun-2-oKkCoiHaoniH-3,6-gukapbokcmnar
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Y nepemiwyBaHUn pPO34MH  AUMETUN-5-((TpeT-byToKCMKapBOoHin)amiHo)-3-MeTun-2-0KCoiHAoMIH-3,6-
ankapbokecunaty (8,5 r, 22,46 mmonb) y DMF (100,0 mn) gogasanu nocnigosHo K2COs (4,04 r, 29,2 mmornb)
i metunnogng (1,826 mn, 29,2 mmonb). OgepxaHy B pesynbTaTi peakuiiHy Ccymill nepemiwyBanun 3a
KiMHaTHOI TemnepaTypu npoTtarom 12 roa. PeakuiiHy cymiw posdaenanu eTtunauetatom (200,0 mn),
npommBanu Bogot (2x300,0 mn) i conboBuM po3dmHom (100,0 mn). OpraHiyHui Wwap BUCYyLIyBanu Hag
6e3BogHnM NazSO0a, hinbTpyBanu i KOHLEHTPYBaNM 3 OAepXXaHHAM HeOUMLLEHOro NpoaykTy. HeounweHnn
NPOAYKT ouuLLiany 3a JOMOMOrol KOMOHKOBOI XpoMaTorpadii (cunikarenb, 3actocoByBaHui entoeHT: 0-30 %
EtOAc y rekcaHi) 3 ogepxaHHAM AumeTun-5-((tpet-6yTokcnkapboHin)amiHo)-1,3-aumeTnn-2-oKCoiHAOMIH-
3,6-ankapbokcunaty (7 r, 17,84 mmone, Buxia 79 %).

MS(ES+) maca/3apsag = 393,2 (M+1).

Cragis 5. lNgpoxnopug aumeTun-5-amiHo-1,3-gumeTnn-2-okcoiHaonin-3,6-gukapbokecunaty
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Y posunH pumetun-5-((TpeT-b6yTokcmkapOoHin)amiHo)-1,3-aMMeTun-2-okcoiHgonii-3,6-ankapbokcunaty
(7,0 r, 17,84 mmonb) B 1,4-giokcari gogasanu HCI (4 M B 1,4-giokcaHi, 12,0 mn) npu 0 °C i peakuinHy cymiLu
nepemiwysanu npu 70 °C npoTsarom 2 roa. PeakuinHy cymiwl oxonogxysanu A0 KiMHaTHOI Temnepartypum i
PO3YMHHWK BUMNaptoBanu nif BakyymoM 3 OOep)KaHHAM HeouulleHoro maTtepiany. HeouuweHuin npoaykr
po3TUpanv B MOPOLLOK 3 AieTUNOBMM €TEpOM 3 OAepXKaHHAM yka3aHoi B 3aronosky crnonyku (5,6 r, Buxig
95 %). HeounweHn NPOAYKT 3aCTOCOBYBanM AK TakMi AN HacTynHOI cTagil.

MS(ES+) maca/3apsag = 293,34 (M+1, 6e3conboBuin amiH).

Crapia 6. MeTtnn-2,6,8-tpumeTtnn-4,7-giokco-4,6,7,8-tetparigpo-3H-nipono[2,3-g]xiHa3oniH-8-
kapbokcunar

Y po34uH rigpoxnopuay oumMeTun-5-amiHo-1,3-gumeTun-2-okcoiHgoniy-3,6-gukapbokecunaty (5,5, 16,73
MMOJb) B aueToHiTpuni (20,0 mn) gogaBanu meTaHcynbdoHoBY kucnoty (10,86 mn, 167 MMonb) i peakuinHy
cymiwn nepemiwysanu npu 100 °C npotarom 16 roa. PO3unHHWMK BunapioBanu i 3anuuok po3vMHANM,
pofdasanu etunauetat (50,0 mn), npomuanu BoaH. bikapboHaTtom HaTpito (2x15,0 mn) i Bogoto (15,0 mn).
BinokpemneHuin opraHiyHuin wap Bucywysanu Hag 6e3sogHuM Na:SO4, dinbTpyBanu i KOHUEHTpyBanu 3
ofepxaHHAM HEeOoYULLLEHOro meTun-2,6,8-tpumeTun-4,7-giokco-4,6,7,8-tetparigpo-3H-nipono[2,3-
g]xiHa3oniH-8-kapbokcunary (3,2 r, 10,62 mmonsb, Buxig 63,5 %).

MS(ES+) maca/3apsag = 302,2 (M+1).



Cragisa 7. Metun-4-xnop-2,6,8-tpumeTnn-7-okco-7,8-aurigpo-6H-nipono[2,3-g]xiHasoniH-8-kapbokcunat

Yy CYCNEH3ito mMeTun-2,6,8-tpumeTun-4,7-giokco-4,6,7,8-tetparigpo-3H-nipono[2,3-g]xiHa3oniH-8-
kapbokcunaty (1 r, 3,32 mmonb) y xnopbensoni (15,0 mn) gogasann DIPEA (1,739 mn, 9,96 mmonsb) i3
HacTynHum gogasaHHaM no kpannax POCIz (0,773 mn, 8,30 mmonb) 3a kiMHaTHOI Temnepatypu. OgepxaHy
B pesynbTaTi peakuinHy cymiw Harpisanu npu 90 °C npotsrom 2,5 rog. PeakuiHy cymiw Bunveanu B
XONnoAHy BoAy Ta ekctparyBanu eTtunauetatom (2x30,0 mn). O6'egHaHMi OpraHiyHMM Wap npomMuBanm
CONbOBUM PO34MHOM (25,0 Mn), Bucywyeanu Hag Na2SO4, KOHUEHTPYBanu A0 CyxXoro CTaHy nig BakyymoMm 3
ofilepXXaHHSAM yKa3aHoi B 3aronoBky crnonyku (1 r, Buxig 94 %).

MS(ES+) maca/3apsag = 319,96 (M+).

Crapis 8. Metun-4-(((R)-1-(3-(1,1-andTOp-2-rigpoKkcu-2-MeTunnponin)-2-cptopdeHin)etnn)amido)-2,6,8-
TpUmeTun-7-okco-7,8-gurigpo-6H-nipono[2,3-g]xiHa3oniH-8-kapbokcunat
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Yy CYyCneH3sito meTun-4-xnop-2,6,8-TpumeTnn-7-okco-7,8-gurigpo-6H-nipono[2,3-g]xiHa3oniH-8-
kapbokcunaty (1 r, 3,13 mmonb) y giokcani (15,0 mn) gogasanu rigpoxnopug (R)-1-(3-(1-amiHoeTnn)-2-
dTopdeHin)-1,1-ancdTop-2-meTunnponaH-2-ony (0,887 r, 3,13 mmons) i DIPEA (2,73 mn, 15,64 mmonb) 3a
KimHaTHOI TemnepaTtypu. OgepxaHy B pe3ynbTaTi peakuiiHy cymiw Harpisanu npu 120 °C npotsirom 16 rog.
PO34MHHUK BuNaptoBanu i HeouvMLLEHWA MaTepian ouuanu 3a Agornomorot new-xpomartorpadii B
rpagieHTi MeOH-DCM 3 ogepxaHHsIM yka3aHol B 3aronoBky cnonyku (1,2 r, suxig 72,3 %).

MS(ES+) maca/3apsag = 531,44 (M+1).

Cragia 9. (R&S)-4-(((R)-1-(3-(1,1-OndpToOp-2-rigpokcun-2-metunnponin)-2-ptopdeHin)etmun)amiHo)-2,6,8-
TpumeTun-6,8-aurigpo-7H-nipono[2,3-glxiHa3oniH-7-oH (cnonyka 99)



Y posunH metun-4-(((R)-1-(3-(1,1-gudptop-2-rigpokcu-2-metunnponin)-2-topdeHin)etun)amiHo)-2,6,8-
TpUMeTUn-7-okco-7,8-gurigpo-6H-nipono[2,3-g]xiHa3oniH-8-kapbokcunaty (1 r, 1,885 mmons) y TFA (1,452
mn, 18,85 mmonb) gogaBanu H2SO4 (3,35 mn, 18,85 mmonb) i peakuinHy cymiw nepemiwysanu npu 80 °C
npoTarom 6 rod. PeakuinHy Cymill oxonomKyBanu 40 KiMHaATHOI TeMnepaTtypu, HanumBanu y nig i ocamKeHy
TBEpPAY PevYoBMHY inbTpyBanu. Teepay pedqoBuHy po3umHanu B DCM, BucywyBanuM Hag 6e3BOgHUM
Na2SO4 i po34YMHHUK BUNaptoBanu 3 ogepXaHHAM ykasaHoi B 3aronosky cnonykm (0,8 r, suxig 90 %).

MS(ES+) maca/3apsag = 473,36 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 8,24-8,16 (m, 1H), 7,88-7,82 (m, 1H), 7,60 (s, 1H), 7,57-7,52 (m, 1H),
7,35-7,27 (m, 1H), 7,26-7,16 (m, 1H), 5,84-5,79 (m, 1H), 5,37-5,31 (m, 1H), 3,70-3,61 (m, 1H), 3,27 (s, 3H),
2,32 (d, J=1,6 'y, 3H), 1,60 (d, J=7,0 'y, 3H), 1,45-1,37 (m, 3H), 1,23 (s, 3H), 1,22 (s, 3H).

Mpuknag 113. (R&S)-4-(((R)-1-(3-(1,1-OndTop-2-rigpokcu-2-MeTunnponin)-2-gTopdeHin)eTnn)amiHo)-8-
rigpokcu-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-glxiHa3zoniH-7-oH (cnonyka 100)

YKkaszaHy B 3arorioBKy CMoniyky ofepxyBanu 3 MpOoMiKHOI cnonyku ctagii 8 npuknagy 112 wnsxom
BMKOPUCTaHHS aHarnoriyHoro npoTokony, ykasaHoro B npuknagi 110.

[Hiactepeoizomepu, O YTBOPIOKOTLCA B NPOAYKTi, po3dinanu 3a gonomoroto npenapatusHoi HPLC 3
obepHeHoto hasoto.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-gndpTop-2-riapokcu-2-metTunnponin)-2-dptopdeHin)etun)amiHo)-8-rigpokcu-
2,6,8-TpumeTunn-6H-nipono[2,3-g]xiHa3oniH-7(8H)-oH

(cnonyka 100a)



MS(ES+) maca/3apsg = 489,42 (M+1).

XpomaTtorpadis 3 06epHeHo da3oto tret(xB.) = 1,81.

H AMP (400 Ml'y, DMSO-ds) & 8,25-8,18 (m, 1H), 7,85 (s, 1H), 7,62-7,51 (m, 2H), 7,36-7,27 (m, 1H),
7,26-7,17 (m, 1H), 6,16 (s, 1H), 5,87-5,75 (m, 1H), 5,34 (s, 1H), 3,25 (s, 3H), 2,32 (s, 3H), 1,60 (d, J=7,0 'y,
3H), 1,46 (s, 3H), 1,23 (s, 3H), 1,21 (s, 3H).

Mik 2: (R/S)-4-(((R)-1-(3-(1,1-gndpTop-2-riapokcu-2-metunnponin)-2-topdeHin)etun)amiHo)-8-rigpokcu-
2,6,8-TpumeTunn-6H-nipono[2,3-g]xiHasoniH-7(8H)-oH (cnonyka 100b)

MS(ES+) maca/3apsag = 489,42 (M+1).

Xpomatorpadisi 3 o6epHeHoto asoto (tret(xB.) = 1,87.

H AMP (400 Ml'y, DMSO-ds) 6 8,36-8,25 (m, 1H), 7,88 (s, 1H), 7,64-7,52 (m, 2H), 7,36-7,27 (m, 1H),
7,25-7,16 (m, 1H), 6,20 (s, 1H), 5,85-5,79 (m, 1H), 5,34 (s, 1H), 3,26 (s, 3H), 2,33 (s, 3H), 1,61 (d, J=7,0 Iy,
3H), 1,45 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Xpomarorpadis 3 06epHeHow daszoto (tret(xB.) = 1,87.

Mpuknag 114. (R&S)-4-(((R)-1-(3-(1,1-OndTOop-2-rigpokcn-2-MeTunnponin)-2-gpropdeHin)eTnn)amiHo)-8-
mMeTokcu-2,6,8-TpumeTtun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 101)



Crapis 1

Y nepemillyBaHun pPO34nH 4-(((R)-1-(3-(1,1-gndTOp-2-rigpokcm-2-meTnnnponin)-2-
dTopdeHin)eTnn)amio)-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-ony (0,8 r, 1,693 mMmonb)
y metaHoni (15,0 mn) gogasanu HiTpaT uepito amoHito (2,042 r, 3,72 mmonb) npu 25 °C B iHepTHIiu
aTmocdepi Ta ogepxaHy B pesynbTaTi peakuiHy Cymiw nepemiwysBanu 3a Ti€ei camoi Temneparypu
npotsarom 20 roa. PeakuinHy Cymill KOHLEHTPYBanm 3a 3HWKEHOro TUCKY 3 OAep)KaHHAM JIUMKOT CNOMyKK, AKy
posdnHann B DCM (20,0 mn) i npomuBanu Bogoto (3x10,0 mn). OpraHiyHuMin wap BucywyBanu Hapg
6e3sogHnM NazSOs i KOHUEHTpyBanu 3 OAepXaHHAM HEOYULLEHOro nNpoAykKTy. HeouuweHui npoaykT
ounwann 3a gonomoroto RP HPLC 3 ogepXaHHsiM yka3aHOi B 3arosfioBKy CMOMyKW Yy BUrMsdi cymildi
piactepeomepis (0,17 r, Buxig 20 %).

H AMP (400 MI'y, DMSO-ds) 6 8,30 (d, J=7,3 'y, 1H), 7,95 (s, 1H), 7,65-7,58 (m, 1H), 7,56 (d, J=1,8
My, 1H), 7,35-7,28 (m, 1H), 7,26-7,18 (m, 1H), 5,87-5,78 (m, 1H), 5,35 (s, 1H), 3,30 (s, 3H), 2,90 (S, 3H),
2,33 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,49 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

(AMP cnekTpu giacTepeoMepHoi cymiLi).

MS(ES+) maca/3apsag = 503,43 (M+1).

Hiactepeomepw npuknagy 114 po3ginanv 3a 4ONOMOror npenapaTtusHoi xipansHoi HPLC.

Cnoci6 HPLC: CHIRALPAK IC CRL-087 HEX0.1% DEA_IPA-DCM_70_30_A B 1.2 ML
_10MIN_290nm, 1,2 mn/xB.

Mik 1: (S/R)-4-(((R)-1-(3-(1,1-audptop-2-rigpokcun-2-metunnponin)-2-propdeHin)etun)amiHo)-8-meTokeu-
2,6,8-TpumeTun-6H-nipono[2,3-g]xiHa3zoniH-7(8H)-oH (0,015 r, Buxig 1,763 %) (cnonyka 101a)

tret(xB.) = 4,58.

MS(ES+) maca/3apsag = 503,43 (M+1).

1H AMP (400 Mly, DMSO-ds) d 8,35 (d, J=7,3 'y, 1H), 7,96 (s, 1H), 7,64-7,58 (m, 1H), 7,57 (s, 1H),
7,35-7,29 (m, 1H), 7,25-7,19 (m, 1H), 5,87-5,78 (m, 1H), 5,35 (s, 1H), 3,30 (s, 3H), 2,91 (s, 3H), 2,34 (s, 3H),
1,61 (d, J=7,0 'y, 3H), 1,48 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mik 2: (R/S)-4-(((R)-1-(3-(1,1-gudbTop-2-rigpokcu-2-meTunnponin)-2-topdeHin)eTnn)amiHo)-8-MeToKcu-
2,6,8-TpumeTun-6H-nipono[2,3-g]xiHa3oniH-7(8H)-oH (0,020 r, Buxig 2,3 %)

(cnonyka 101b)



tret(xB.) = 5,39.

MS(ES+) maca/3apsg = 503,44 (M+1).

H AMP (400 Ml'y, DMSO-ds) d 8,31 (d, J=7,1 'y, 1H), 7,95 (s, 1H), 7,66-7,58 (m, 1H), 7,56 (s, 1H),
7,35-7,28 (m, 1H), 7,26-7,19 (m, 1H), 5,87-5,78 (m, 1H), 5,35 (s, 1H), 3,30 (s, 3H), 2,89 (s, 3H), 2,34 (s, 3H),
1,61 (d, J=7,0 'y, 3H), 1,49 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 115. (S/R)-4-(((R/S)-1-(3-((S/R)-1,1-Aundptop-2,3-Aurigpokcu-2-meTunnponin)- 2-
dTOopdeHin)eTnn)amiHo)-8-metokeu-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

(cnonyka 102)
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Po3unH  meTun-4-xnop-2,6,8-TpumeTun-7-okco-7,8-aurigpo-6H-nipono[2,3-g]xiHa3zoniH-8-kapbokcunary
(2,65 r, 8,29 mmonb) ctagii 7 npuknagy 112 y metanoni (30 mn) nepemiwysanu npu 50 °C npotdrom 15
XBWUMWH i oxonoaxysanu Ao K. T., gogasanu LIOH (0,595 r, 24,86 mmone) npu 0 °C. OgepxaHy B pesynbTari
peakuinHy cyMmill nepemillysanu 3a K. T. Npotarom 15 roa. PeakuinHy cyMill KOHUEHTpyBanu nig, BakyyMoM i
KOMOHKY ouulianu 3 BUKOPUCTaHHAM MeTaHony B auxnopmetaHi (0-5 %) 3 oagepxaHHam 8-rigpokcu-4-
MeToKcK-2,6,8-TpumeTnn-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (2,02 r, 7,39 mmonb, Buxig 89 %).

MS(ES+) maca/3apsag = 274,21 (M+1).

Cragis 2. 4,8-0umeTokcu-2,6,8-Tpumetnn-6H-nipono[2,3-g]xiHasoniH-7(8H)-oH



Y nepemillyBaHun PO34MH 8-rigpokcu-4-meTtokeu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-
gJxiHasonin-7-oHy (2,300 r, 8,42 mmonb) i Mel (1,052 mn, 16,83 mmonb) y DMF (30 mn) gopasanu
yactuHamu NaH (0,539 r, 13,47 mmonb) npu 0 °C. OgepkaHy B pe3ynbTaTi peakuiiHy CyMmill nepemilysanm
3a Tiei camoi Temnepatypu npotsarom 45 xB. PeakuiiHy cymiw racunu 3a gonomoroto BogH. NH4Cl i
ekcTparyBanu etunauetatom (50,0 mnx2). OpraHivyHuiA Wap BigoKpeMnioBanu, BucyLlyBanun Hag 6e3sogHnM
Na2SO04 i BunaptoBanu. OgepxaHunii HEOYMLLEHWI NPOAYKT o4MLwany 3a JonoMorow reLl-xpomarorpadii 3
OfepXaHHAM yKasaHol B 3arofioBKy CMofyku y BUrnagi pauemary. EHaHTiomepun posginanu 3a 4onomororo
xipanbHoi npenapatmeHoi HPLC.

Cnoci6 HPLC: CHIRALPAK IC CRL-087 Column ACN_0.1 %DEA 100 _B_1.0 ML _10MIN_254NM,
WwBuakicte Nnotoky: 1,0 mn/xs.

Mik 1: (R/S)-4,8-gumeTokcu-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3zoniH-7-oH (0,49 r, Buxia
20,2 %).

tret(XB.) = 5,22.

1H AMP (400 MI'y, DMSO-ds) 8 7,80 (s, 1H), 7,49 (s, 1H), 4,13 (s, 3H), 3,27 (s, 3H), 2,91 (s, 3H), 2,63
(s, 3H), 1,52 (s, 3H).

Mik 2: (S/R)-4,8-gumeTokcu-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3zoniH-7-oH (0,49 r, Buxia
20,2 %) (0,35, 14,47 %)

tret(xB.) = 5,98.

1H AMP (400 MI'u, DMSO-ds) & 7,80 (s, 1H), 7,48 (s, 1H), 4,13 (s, 3H), 3,27 (s, 3H), 2,91 (s, 3H), 2,63
(s, 3H), 1,52 (s, 3H).

CTtepeoximis isomepy nika 2 siensie coboto "S", WO NigTBEPAKEHO 3@ AOMOMOIrOK PEHTrEHOCTPYKTYPHOT
KpucTanorpadii.

MpomixxHa cnonyka cTagii 2 Takox Moxe 6yTn ogepxaHa HacTyMmHUM Cnocobom.
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Cragia 2a. MeTtun-3-rigpokcn-1,3-aumeTun-2-oKcoiHaoniH-6-kapbokcmnar
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Y nepemiwyBaHuMn po3yYnH KOMEPLINHO AOCTYNHOro MeTun-1-metun-2,3-[iokcoiHaoniH-6-kapbokecunaty
(11, 4,56 mmonb) y DCM (25 mn) gogasanu 1,5 M posunH gumeTtnnumHky (9,12 mn, 13,69 mMmonb) y Tonyoni
npu -20 °C. PeakuiiHy cyMill MOCTYynoBO HarpiBanu 0o K. T. i nepemillyBanu 3a K. T. NpoTarom 2 rop.
KoHTponb peakuii BUKOHYBanu WNSXoM AeMOHcTpalii 3a gonomoroto TLC 3aBeplueHHs1 peakuii. Peakuinny
CYMill racummM HacCU4YeHMM pPO34YMHOM JIMMOHHOI KUCIOTWM Ta ekcTparysanu etunauertatom (2*50 mn).
O6'egHaHnn OpraHiYHUIA Wap NpPoOMMBANKN CONbOBMM PO34YMHOM, BUCYLIYBanu Hag cynbdaToM HaTpito i
KOHLEHTPYBanu 3a 3HWKEHOro TUCKY 3 04epXXaHHSIM HEOUMLLLEHOT Cnonykn. HeouuieHy cnonyky ounwianu 3a
Jonomoro  kornoHkosoi xpomaTtorpacdil B 20-30 % eTunaueTtaTti B rekcaHi 3 ofgepXaHHsM YykasaHoi B
3aronosky crnonyku (0,8 r, Buxig 74,5 %) y Burnagi 6pyagHo-6inoi Tsepgoi peyoBUHN.

GCMS maca/3apsag;: 235,20 (M+).

Cragisa 2b. MeTun-3-meTokcu-1,3-anmeTnn-2-oKCcoiHaoNiH-6-kapbokecunat

YKka3aHy B 3arofioBKy CMoJSiyKy odep)KyBanu 3 MPOMDKHOI CMONyku cTagdii 2a 3a JONMOMOrol HaCTYMHOro
aHanoriyHoro NpoTOoKONy, SK yka3aHo B ctagii 2 npuknagy 115.

1H AMP (400 My, DMSO-ds) & 7,77 (dd, J=7,7, 1,5 'y, 1H), 7,57-7,48 (m, 2H), 3,89 (s, 3H), 3,21 (s,
3H), 2,87 (s, 3H), 1,44 (s, 3H).

Cragis 2c. MeTnn-5-6pom-3-meTokcu-1,3-aMuMeTunn-2-oKkcoiHaoniH-6-kapbokecmnnat

o)

o)

Br
o—

YKasaHy B 3arofioBky Crofyky OfepXKyBanu 3 NpOMiKHOI Cnonyku ctagii 2b 3a 4ONOMOrow HacTynHOro
aHanoriyHoro NPoOTOKOny, SK yka3aHo B cTafii 2a npuknagy 81.

MS(ES+) maca/3apsag = 330,28 (M+2).

Cragis 2d. 5-bpom-3-meToKcK-1,3-0MMeTuUI-2-0KCoiHAONIH-6-kapOoHOoBa KucnoTa
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YKkasaHy B 3arosioBKy CMosiyKy ofdepyBanu 3 nNPOMIKHOI CNOMyKW CTagil 2¢ 3a AOMNOMOroK HaCTYMHOro
aHanoridyHoro NpoToKony, SIK ykasaHo B cTagii 4a npuknagy 81.

MS(ES+) maca/3apsag = 314,25 (M+).

Cragis 2e. 8-MeTokeun-2,6,8-TpumeTunn-6,8-aurigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-aioH

YKkasaHy B 3arofioBKy Crofyky OAep)KyBarnu 3 NpOMiKHOI CMonyku ctagii 2d 3a 4ONMOMOro HacTynHOro
aHanoriyHoro NpoToKOnMy, SIK yka3aHo B cTagii 5a npuknagy 81.

MS(ES+) maca/sapsag = 274,40 (M+1).

Cragis 2f. 4-Xnop-8-meTtokcu-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

YKkasaHy B 3arofioBKy CrofyKy OAep)KyBanu 3 NpOMiKHOI CMONyKn cTadii 2e 3a 4ONMOMOrol HacTynHOro
aHarnoriyHoro nNpoToKony, SK ykasaHo B ctagii 9 npuknagy 71.

MS(ES+) maca/3apsag = 292,25 (M+1).

Cragisa 29g. 4,8-OumeTokcu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

Po3uuH 4-xnop-8-meTtokcu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3zoniH-7-oHy (cTagia 2f, 100
mr, 0,360 mmorb) i3 10 mn meTaHony nepemiwysanu npu 60 °C npotsrom 15 xB. [icnsa 3aBepLIeHHS peakuii
peakuiHy Cymill BunaptoBanu Ha poTauiiHOMYy BUNApHWKY i KOMOHKY ouvuwanu 3 sBukopuctaHHam 30 %
eTunaueTaTy B H-reKCcaHi sik eMoeHTy 3 ofepXXaHHAM yKasaHoi B 3aronoBky cnonyku (70 mr, Buxig 67,7 %).

MS(ES+) maca/3apsag = 288,17 (M+1).

Cragis 3. (S/R)-4-(((R/S)-1-(3-((S/R)-1,1-AndTOp-2,3-AUriopoKcu-2-MmeTunnponin)-2-
¢TopheHin)eTun)amiHo)-8-meTokeu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH  (cnonyka
102)



Y cycnensito rigpoxnopugy (R/S)-3-(3-((R/S)-1-amiHoeTun)-2-cdTopdeHin)-3,3-andtop-2-meTmnnponaH-
1,2-giony (0,051 r, 0,171 mmonb) (ctagia 6A npuknagy 9) y DIPEA (2 mn) gogasanu (S/R)-4,8-gnmeTokcu-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (nik 2 cragii 2) (0,041 r, 0,143 mMmonb) 3a
KiMHaTHOI TemMnepaTypu 1 oaepkaHy B pe3ynbTaTi peakuiiHy cymiw Harpieanu npu 130 °C npoTarom 12 roga.
y 3anevaTtaHoMy (oriakoHi. PeakuiHy cymill oxonopkyBanu OO KiMHATHOI TemnepaTypu, po3baBnsnu 3a
ponomoroto DCM-MeOH (5,0 mn) i KOHUEHTpyBanu y BaKyyMmi OO CyXOro CTaHy. 3anuwok ouuwianuv 3a
gonomoroto npenapatmeHoi HPLC i3 3abe3neyeHHsIM yka3aHOi B 3arofioBKy CMoJTyKu

(0,015, 20,21 %) (cnonyka 102).

MS(ES+) maca/sapsg = 519,42 (M+1).

1H AMP (400 Ml'y, DMSO-ds) 6 8,30 (d, J=7,4 'y, 1H), 7,95 (s, 1H), 7,64-7,59 (m, 1H), 7,56 (s, 1H),
7,35-7,30 (m, 1H), 7,24-7,19 (m, 1H), 5,86-5,79 (m, 1H), 5,24 (s, 1H), 4,73-4,67 (m, 1H), 3,49-3,42 (m, 2H),
3,30 (s, 3H), 2,89 (s, 3H), 2,35 (s, 3H), 1,61 (d, J=7,0 I'u, 3H), 1,49 (s, 3H), 1,21 (s, 3H).

Mpuknag 116. (S/R)-4-(((R/S)-1-(3-((R/S)-1,1-AundpTop-2,3-Aunrigpokcu-2-meTunnponin)- 2-
dTOopdeHin)eTnn)amiHo)-8-metokeu-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

(cnonyka 103)

abo 1

NH,,.HCI

MNik 2

YkaszaHy B 3arofioBKy Cronyky ofepxysarnu 3 MNpOMDKHOI cronyku ctagii 2 (nik 2) npuknagy 115 i
rigpoxnopuay (S/R)-3-(3-((S/R)-1-amiHoeTun)-2-cdTopdeHin)-3,3-audtop-2-metTunnponax-1,2-giony (cragis
6b npuknagy 9) WNAXoM BMKOPMUCTaHHS aHarnoriYHOro NpoToKony, ykasaHoro B npuknaai 115.

(0,025 r, Buxig 29 %).

MS(ES+) maca/3apsag = 519,42 (M+1).

1H AMP (400 MI'y, DMSO-ds) & 8,29 (d, J=7,4 Ty, 1H), 7,95 (s, 1H), 7,64-7,59 (m, 1H), 7,56 (s, 1H),
7,36-7,27 (m, 1H), 7,26-7,17 (m, 1H), 5,86-5,79 (m, 1H), 5,27 (s, 1H), 4,73-4,65 (m, 1H), 3,50-3,43 (m, 1H),
3,41-3,34 (m, 1H), 3,30 (s, 3H), 2,89 (s, 3H), 2,36 (s, 3H), 1,61 (d, J=7,1 I'u, 3H), 1,49 (s, 3H), 1,23 (s, 3H).

Crnonykn 101a i 101b (npuknag 114) Takox MOXyTb OYyTM CUHTE30BaHi 3a [OMOMOrOK EHaHTIOMepiB
[ykasaHux y niky 1 i niky 2 ctagii 2 (npuknag 115) signosigHo] i3 3actocyBaHHAM rigpoxnopuay (R)-1-(3-(1-
amiHoeTun)-2-pTopheHin)-1,1-andTop-2-MeTUNNPONaH-2-ony  LUNAXOM  BUKOPUCTaHHS  aHanori4yHoro
NpoTOKONY, ykasaHoro B npuknagi 115.

Mpuknag 117. OpepxaHHs (R)-8-((1-(3-(1,1-andpTOp-2-rigpoKcu-2-MeTUnnponin)-2-
dTopdeHin)etun)amiHo)-1-etnn-3,6-gumeTun-1,3-gurigpo-2H-imigaso[4,5-g]xiHazoniH-2-oHy (cnonyka 104)
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Cragis 1. 2-bpom-4-cpTop-5-HiTpOOEH30MHA KM1CIoTa
(@)
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Y nepemiwyBaHun po3vmH 2-6pom-4-cTopbeH3orHoi kucnotn (26,3 r, 120 mmonb) B H2SO4 (235,0 mn)
npm 0°C popaBanu 4YactmHamu KNOs (12,75 1, 126 mmonb) npotarom 10 XB., peakuiiHy cymiw
nepemiwysanu npu 0 °C npotsarom 3 rog. PeakuiviHy cymiw BunvBanu B NbogsHy BOAY, (binbTpyBanu i
BMCYLLYBamnu 3a 3HMKEHOro TUCKY 3 OdepXXaHHAM yka3aHoi B 3aronosky crnonyku (31,0 r, Buxig 98 %).

H AMP (400 My, DMSO-ds) 6 8,50 (d, J=8,0 'y, 1H), 8,17 (d, J=10,9 'y, 1H).

Cragisa 2. ETun-2-6pom-4-dtop-5-HiTpobeH3oaT
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Y nepemiwyBaHuii po3dnH 2-6pom-4-Top-5-HiTpobeH3omHOT kucrnotn (25,0 r, 95 mmons) B eTaHoni
(200,0 mn) gpogaBanu koHy. H2SO4 (10,0 Mn) i peakuinHy cymill HarpiBanu 3i 3BOPOTHUM XOJOAMMbHUKOM
npotarom 20 roa. PeakuiiHy cymill oxonompkyBanu A0 KiMHaATHOT TemMnepaTypu i pO3dYMHHUK BUAANANN nig
BakyymMoM. PeakuinHy cymiw racunu nbogsHum po3dmHom NaHCOs n ekcTparyBanu eTunauetaTtom.
O6'egHaHuUi opraHiyHMi Wwap BucywyBanu Hag 6e3BogHUM Na2SOas i KOHLEHTPYBanu 3a 3HWKEHOIO TUCKY 3
OofepXaHHAM yKa3aHOoi B 3arofioBky cnonykm (27 r, suxig 98 %).
1H AMP (400 Ml'u, DMSO-de) & 8,52 (d, J=8,0 'y, 1H), 8,21 (d, J=10,9 'y, 1H), 4,38 (q, 2H), 1,35 (t,

J=7,1Tu, 3H).
Cragis 3. ETun-2-6pom-4-(meTnnamiHo)-5-HiTpobeHsoaT
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Y nepemiwyBaHuin po34nH eTun-2-6pom-4-gptop-5-HitpobeHsoaty (5,0 r, 17,12 mmonb) y MeOH (25,0
MI) godaBanu no Kpanssix meteHamiH (2,66 r, 34,2 mmonb) npu 0 °C npotarom 10 xB. OgepxkaHy cymill
nepemiwyBanu npotsroM 1 rod. 3 OXONMoMKeHHAM nbogom. [dogaBanu gietunosun etep (50,0 mn) 1
ocapkeHy TBepAay PpevoBuHy inbTpyBanu. Teepdy pPeqYoBUHY NpoMuBanu Oi€TUIIOBMM €TEepOM |
BMCYLLYBanu nig BakyyMOM 3 O4epXXaHHSAM yka3aHoi B 3aronosky crnonyku (4,0 r, Buxig 77 %)

MS(ES+) maca/sapsa = 303,15 (M+1), 305,15 (M+2).

Cragisa 4. ETun 5-amiHo-2-6pom-4-(MeTnnamiHo)6eH3oaT
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMonykuM ctagil 3 LnIsxoOM BUMKOPUCTaHHS
aHanoriyHoro npoTokony, ykasaHoro B ctagil 3 npuknagy 14 (2,5 r, suxig 92 %), y Burnaai teepnoi
PEYOBUHN.

MS(ES+) maca/3apsag = 273,08 (M+), 275,08 (M+2).

Cragisa 5. ETun-6-6pom-1-metun-2-okco-2,3-gurigpo-1H-6eH3o[d]imigason-5-kapbokcmnar
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Y nepemillyBaHuii po3ynH eTun-5-amiHo-2-6pom-4-(meTunamino)beHsoaty (2,5 r, 9,15 mmonb) y DMF
(15,0 mn) gopgasanu CDI (2,23 r, 13,73 MMonb) i peakuinHy cymiw nepemiwysanu npyn 60 °C npotsarom 1
rog. y 3anedataHin npobipui. PeakuiiHy cymiw oxonomkyBanu OO KiMHATHOI TemnepaTypwu i gogaBanu
nogpibHeHW nig, ocagkeHy TBepAy PeYOBMHY QiNbTpyBanu i BUCYLLIYBanM Ha MOBITPI 3 OAEPKaHHAM
yKasaHoi B 3arofioBky crnonyku (2,5 r, suxig 91 %).

MS(ES+) maca/3apsag = 297,15 (M*), 299,21 (M+2).

Cragis 6. ETun-6-6pom-3-etun-1-metun-2-okco-2,3-auriapo-1H-6eH3o[d]imigazon-5-kapbokcmnar
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YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 5 LWnAXoM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 71 (0,45 r, suxig 82 %), y Burnagi teepnol

PEYOBUHN.
MS(ES+) maca/3apsag = 327,15 (M), 329,15 (M+2).
Crapis 7. ETun-6-((TpeT-6yTOKCMKapOOHin)amiHo)-3-eTun-1-meTnn-2-okco-2,3-gurigpo-1H-

6eH3o[d]imigason-5-kapbokcunar
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YKkasaHy B 3arofioBKy CMOfyKy ofepXXyBanu 3 MPOMDKHOT CMOMYKM cTadil 6 LWNAaXoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 6 npuknaay 71 (0,365 r, Buxig 72,7 %).

MS(ES+) maca/3apsag = 363,41 (M+1).

Cragia 8. ETun-6-amiHo-3-etun-1-meTtunn-2-okco-2,3-aurigpo-1H-6eH3o[d]imigason-5-kapbokcunar
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YKkasaHy B 3arofioBKY CMOSfyKy oepXXyBanu 3 MPOMDKHOT CMONYKM CTagdil 7 LWNAXOM BWKOPUCTAHHS
aHanoriyHoro NpoTOKONy, ykazaHoro B ctagii 7 npuknagy 71 (0,291 r, Buxig 99 %).

MS(ES+) maca/3apsag = 263,14.
Cragisa 9. 1-Etun-3,6-aumetnn-1H-imigaso[4,5-g]xiHa3oniH-2,8(3H, 7H)-aioH
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YKaszaHy B 3arofioBKY CMOSfyKy OAEPXXyBanu 3 MPOMDKHOI CMonykuM ctagii 8 LnsxoM BMKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctagii 8 npuknagy 71 (0,195 r, Buxig 74,4 %).

MS(ES+) maca/3apsag = 258,39 (M+).

Cragisa 10. 8-Xnop-1-etun-3,6-gumeTtun-1H-imigaso[4,5-g]xiHazoniH-2(3H)-oH
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MNPOMDKHOI CMOMNykKW cTtafii 9 WNASXOM BUKOPUCTaHHA
aHanoriyHoro NpoToKony, yka3aHoro B ctagii 9 npuknagy 71 (0,200 r, Buxig 98 %).

MS(ES+) maca/sapsag = 277,15 (M+1).

Cragis 11. (R)-8-((1-(3-(1,1-Oudptop-2-rigpokcu-2-metunnponin)-2-gropdeHin)etun)amiHo)-1-eTun-3,6-
anmeTun-1H-imigaso[4,5-g]xiHa3oniH-2(3H)-oH (cnonyka 104)



YkasaHy B 3arofioBKy CMOSYKYy OAEpXyBanu 3a OOMNOMOrow peakuii npomikHOiI crnonyku ctagii 10 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagis  6a
npuknagy 4) WnsaxomMm BUKOPUCTaHHSA aHarnoriYyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,065 ,
Buxig 36,9 %).

MS(ES+) maca/3apsg = 488,36 (M+1).

H AMP (400 My, DMSO-ds) 5 8,18 (s, 1H), 8,11 (s, 1H), 7,66-7,57 (m, 1H), 7,35-7,27 (m, 2H), 7,25-
7,17 (m, 1H), 5,88-5,79 (m, 1H), 5,34 (s, 1H), 4,01-3,93 (m, 2H), 3,39 (s, 3H), 2,33 (s, 3H), 1,69-1,56 (m,
3H), 1,39-1,31 (m, 3H), 1,24 (s, 3H), 1,23-1,19 (m, 3H).

Mpuknag 118. OpepxaHHs (R)-8-((1-(3-(1,1-andTOpP-2-rigpoKCU-2-MeTUNNPONIn)-2-
dTopdeHin)eTnn)amiHo)-1-izonponin-3,6-gumetun-1,3-gurigpo-2H-imigaso[4,5-g]xiHa3oriH-2-0Hy

(cnonyka 105)
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Cragis 1. ETnn-6-6pom-3-izonponin-1-metun-2-okco-2,3-aurigpo-1H-6eH3o[d]imigason-5-kapbokcmunat
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Yka3aHy B 3arofioBKy CMoIyKy odepXyBanu 3 MPOMKHOI crionyku ctagii 5 npuknagy 117 i npugaTHOro
arnkinranoreHigy WnNsXoM BUKOPUCTaAHHSA aHarnoriyHoro NpoToKony, ykasaHoro B ctagii 5 npuknagy 71 (0,25,
Buxig 54,8 %).

MS(ES+) maca/3apsag = 343,22 (M+2).

Crapis 2. ETun-6-((TpeT-6yToKcMkapboHin)amiHo)-3-izonponin-1-meTtun-2-okco-2,3-aurigpo-1H-
6eH30[d]imigason-5-kapbokcmnar
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YKkasaHy B 3arofioBKy CMOfyKy oepXXyBanu 3 MNPOMDKHOT CMONykM cTtagdii 1 WnaxoM BUKOPUCTaHHS
aHanori4yHoro NpoToKony, ykasaHoro B ctagii 6 npuknaay 71 (0,18 r, Buxig 86 %).

MS(ES+) maca/3apsag = 378,28 (M+1).

Cragisa 3. ETun-6-amiHo-3-i3onponin-1-metun-2-okco-2,3-aurigpo-1H-6eH3o[d]imigason-5-kapbokcmnnat
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMyKW cTagii 2 LWASXOM BWKOPUCTaHHSA
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,14 r, Buxig 94 %).

MS(ES+) maca/sapsg = 278,28 (M+1).

Cragis 4. 1-13onponin-3,6-gumeTun-1H-imigaso[4,5-g]xiHasoniH-2,8(3H, 7H)-aioH

Wi
A AL
" \

YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI Crnonyku ctagil 3 LWsXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 71 (0,10 r, Buxig 82 %).

MS(ES+) maca/3apsag = 273,15 (M+1).

Cragisa 5. 8-Xnop-1-izonponin-3,6-anmetnn-1H-imigaso[4,5-g]xiHasoniH-2(3H)-oH
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YKaszaHy B 3arofioBKY CMOSlyKy OAEpXXyBanu 3 MPOMDKHOI CMONykuM ctagii 4 LisxoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, yka3aHoro B ctagii 9 npuknagy 71 (0,080 r, Buxig 74,9 %).

MS(ES+) maca/3apsag = 290,40 (M+1).

Crapia 6. (R)-8-((1-(3-(1,1-OndTop-2-rigpokcu-2-meTunnponin)-2-cpTopdeHin)eTnn)amido)-1-isonponis-
3,6-aumeTnn-1H-iminaso[4,5-glxiHa3oniH-2(3H)-oH (cnonyka 105)



YKkasaHy B 3arofioBKy CrMOSflyKy OAepXyBanu 3a [ONOMOrol peakuii NpPoMiKHOI crnonykm ctagii 5 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagia  6a
npuknagy 4) WnsaxomMm BUKOPUCTaHHSA aHarnoriYyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,010,
Buxig 9,66 %).

MS(ES+) maca/3apsag = 502,43 (M+1).

H AMP (400 MI'u, DMSO-de¢) & 8,19 (d, J=7,3 'y, 1H), 8,10 (s, 1H), 7,66-7,56 (m, 1H), 7,36-7,26 (m,
2H), 7,26-7,18 (m, 1H), 5,93-5,81 (m, 1H), 5,34 (s, 1H), 4,74-4,62 (m, 1H), 3,36 (s, 3H), 2,32 (s, 3H), 1,68-
1,52 (m, 9H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 119. OpepxaHHs (R)-8-((1-(3-(1,1-andTOpP-2-rigpOoKCU-2-MeTUNNPONIn)-2-
dTopdeHin)eTnn)amiyo)-1-(2,2-guptopeTun)-3,6-gumetnn-1H-imigaso[4,5-g]xiHasoniH-2(3H)-oHy (cnonyka
106)
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Crapis 1. ETun-6-6pom-3-(2,2-gudptopetnn)-1-metun-2-okco-2,3-gurigpo- 1H-6en3o[d]imigason-5-
kapbokcunaT
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YkasaHy B 3arofioBKy CMONYKY ofepXyBasnu 3 NPOMiIKHOT cnonyku ctagii 5 npuknagy 117 i 1,1-androp-2-
nogetaHy 3 BUKOPUCTAHHAM aHamnoriYyHOro NpoTOKOMNy peakuii, ykazaHoro B cTagii 5 npuknaagy 71 (0,24 r,
Buxia 39,5 %).

MS(ES+) maca/3apsag = 363,22 (M+), 365,10 (M+2).



Cragisa 2. Etun-6-((Tpet-6yTokcmkapboHin)amiHo)-3-(2,2-gudptopeTtun)-1-meTun-2-okco-2,3-gurigpo-1H-
6eH3o[d]imigason-5-kapbokcunar
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YKkasaHy B 3arofioBKy CrMOSfyKy ogepXyBanu 3 MPOMDKHOI CMONyku ctadii 1 WnaxoM BUKOPUCTaHHS
aHanoridyHoro NpoTokony, ykasaHoro B ctagii 6 npuknaay 71 (0,140 r, Buxig 55,3 %).

MS(ES+) maca/3apsg = 400,10 (M+1).

Cragis 3. ETun-6-amiHo-3-(2,2-andTopetnn)-1-metun-2-okco-2,3-gurigpo-1H-6exso[d]imigason-5-
kapbokcunar
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YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI CMonyku cTagil 2 LWAsXOM BUKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,115 r, Buxig 98 %).
MS(ES+) maca/3apsa = 300,21 (M+1).

Cragis 4. 1-(2,2-OudpTopeTnn)-3,6-aumeTtun-1H-imigasol4,5-g]xiHa3zoniH-2,8(3H, 7H)-gioH 10716-297
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctafil 3 LUMsXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 8 npuknagy 71 (0,070 r, Buxig 69,4 %).

MS(ES+) maca/3apsag = 295,15 (M+1).

Cragisa 5. 8-Xnop-1-(2,2-audtopetnn)-3,6-aumetun-1H-imigasol4,5-g]xiHa3oniH-2(3H)-oH
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YKkasaHy B 3arofioBKy CrMOSfyKy oepXXyBanu 3 MPOMDKHOT CMOSykKM ctagii 4 LWnisxom BUKOPUCTAHHS
aHarnoriyHoro NpoToKoy, yka3aHoro B cTagii 9 npuknagy 71 (0,065 r, Buxig 87 %).

MS(ES+) maca/3apsag = 313,21 (M+1).

Cragis 6. (R)-8-((1-(3-(1,1-AndTop-2-rigpokcu-2-MeTunnponin)-2-pTopdeHin)etnn)amiHo)-1-(2,2-
andTopeTtun)-3,6-aumetun-1H-imigaso[4,5-g]xiHasoniH-2(3H)-oH (cnonyka 106)

YKkasaHy B 3arofioBKy CrMOSflyKy OAepXyBanu 3a OOMNOMOrow peakuii MPOMiIKHOIT cnonyku ctagii 5 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagia  6a
npuknagy 4) WnsaxomMm BUKOPUCTaHHSA aHarnoriyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,025,
Buxig 22,97 %).

MS(ES+) maca/3apsg = 524,32 (M+1).

1H AMP (400 MI'y, DMSO-de) 6 8,16 (s, 1H), 8,14-8,08 (m, 1H), 7,64-7,57 (m, 1H), 7,35-7,28 (m, 2H),
7,25-7,19 (m, 1H), 6,66-6,31 (m, 1H), 5,88-5,79 (m, 1H), 5,34 (s, 1H), 4,41-4,28 (m, 2H), 3,41 (s, 3H), 2,33
(s, 3H), 1,61 (d, J=7,0 I'u, 3H), 1,25 (s, 3H), 1,21 (s, 3H).

MS(ES+) maca/sapsg = 524,32 (M+1).

Mpuknag 120. ((R)-1,1-OudbTop-1-(2-dpTop-3-(1-((1,2,2,3,6-neHTameTun-2,3-aurigpo-1H-imigaso[4,5-
g]xiHa3oniH-8-in)amiHo)eTun)deHin)-2-meTunnponaH-2-on

(cnonyka 107) i (cnonyka 108)
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Crapgis 1. 2-bpom-4-(MeTunamiHo)-5-HiTpobeH3oMHa Kncnota
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YKkaszaHy B 3arofioBKYy CrOJflyKy OAEpXyBanu 3 eTun-2-6pom-4-(MeTunamiHo)-5-HitpobeHsoaty cragii 3
npuknagy 117 wnaxom BMKOPUCTAHHS aHanoriyHoro NpoToKony, ykazaHoro B ctafii 4a npuknagy 81 (1,51 r,
Buxig 83 %).



1H AMP (400 MI'y, DMSO-ds) 6 12,62 (s, 1H), 8,62 (s, 1H), 8,54-8,46 (m, 1H), 7,26 (s, 1H), 3,05-2,95
(m, 3H).
Cragis 2. 2-MeTun-7-(MmeTnnamiHo)-6-HitpoxiHasoniH-4(3H)-oH
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YKaszaHy B 3arofioBKy CMOMyKy OAEpXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LWnsxoM BUKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctagii 5a npuknagy 81a (0,100 r, Buxig 58,7 %).

MS(ES+) maca/3apsag = 235,08.

Cragis 3. 4-Xnop-N, 2-gumMeTun-6-HiTpoxiHa3oniH-7-amiH

Cl

YkasaHy B 3arofioBKy CrMOSyKy ogepXXyBanu 3 MNPOMDKHOI CMOSyKM CTagdil 2 LWNAXOM BUKOPUCTaHHSA
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 9 npuknagy 71 (0,10 r, Buxig 54,5 %).

MS(ES+) maca/3apsag = 253,08 (M+1).

Crapia 4. (R)-1,1-Oundprop-1-(2-dpTop-3-(1-((2-MeTnn-7-(MeTmnamiHo)-6-HiTpoxiHazoniH-4-
in)amiHo)eTnn)deHin)-2-MeTunnponaH-2-on
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YKkasaHy B 3arosfioBKy CMOJyKy ogepKyBanu 3a JOMOMOrow NpPoMiKHOI cnonyku ctagii 3 i rigpoxnopugy
(R)-1-(3-(1-amiHoeTun)-2-dpTopdeHin)-1,1-andTop-2-MeTnnnponaH-2-ony (ctagis 6a npuknagy 4) Wnisgxom
BMKOPMWCTaHHS aHanoriyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,110 r, Buxig 60,0 %).

MS(ES+) maca/3apsag = 464,30 (M+1).

Cragia 5. (R)-1-(3-(1-((6-AMiHO-2-MeTUN-7-(MeTMNaMiHO)XiHa30miH-4-in)amiHo)eTun)-2-dpTopdeHin)-1,1-
O TOp-2-MeTUNnNponaH-2-on



YKkasaHy B 3arofioBky CMonyky ogepXxysBanu 3 MpOMDKHOI CNonyku ctagii 4 LWngaxom BMKOPUCTaHHS
aHarnoriyHoro NPoToKoMy, ykasaHoro B ctagii 3 npuknagy 14 (0,58 r, Buxig 98,0 %).

MS(ES+) maca/3apsag = 434,23 (M+1).

Crapis 6. (R)-1,1-OndTop-1-(2-d1op-3-(1-((2,2,3,6-TeTpameTnn-2,3-gurigpo-1H-imigaso[4,5-g]xiHasoniH-
8-in)amiHo)eTun)deHin)-2-meTunnponaH-2-on

(cnonyka 107)
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Y nepemiwyBaHuin po3yuH (R)-1-(3-(1-((6-amiHO-2-MeTUn-7-(MeTnnamiHo)xiHasoniH-4-in)amiHo)etun)-2-
dTopheHin)-1,1-ancdTop-2-meTunnponaH-2-ony (0,20 r, 0,461 mmonb) B aueToHi (6,0 mn) gogasanu pTsOH
(0,088 r, 0,461 mmonb). PeakuivHy cymiw Harpieanm npu 100 °C npotarom 2 rog. PeakuiiHy cymiw
koHueHTpyBanu. ETunauetat (20,0 mn) gogasanu B 3anuvwok i 6,0 mn ogepxaHoi B pe3ynbTaTi Cymilli BOAH.
po3dunHy NaHCOs dinbTpyBanuM 4epes noAywky wapy uenity. ®PinbTpaT ekcTparysanu eTtunauetaTom
(3%10,0 mn) n ob'egHaHi opraHiyHi wapu Bucywysann Hag Na:SO04. OpraHiyHuWA Wwap KOHUEHTpyBanu y
BaKyyMi Ta HEOUYMLLEHUI NPOSYKT OuULLiany 3a AOMOMOrow dnetl-xpomarorpadii i3 BukopuctaHHam 0-40 %
eTunaveTaT-H-rekCaHy K ertoeHTy 3 ofep>KaHHSM ykasaHol B 3aronoBky cnonyku (0,218 r, suxig 92,0 %).

MS(ES+) maca/3apsag = 474,36 (M+1).

H AMP (400 My, DMSO-de) & 7,61-7,51 (m, 1H), 7,41 (d, J=7,8 T'u, 1H), 7,32-7,23 (m, 1H), 7,20-7,13
(m, 1H), 6,89 (s, 1H), 6,45 (s, 1H), 6,11 (s, 1H), 5,83-5,67 (m, 1H), 5,31 (s, 1H), 2,77 (s, 3H), 2,19 (s, 3H),
1,50 (d, J=7,1 'y, 3H), 1,40 (s, 3H), 1,39 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 121. (R)-1,1-OudTop-1-(2-dTop-3-(1-((1,2,2,3,6-neHTameTun-2,3-aurigpo-1H-imigaso[4,5-
g]xiHa3oniH-8-in)amiHo)eTun)deHrin)-2-meTunnponaH-2-on (cnonyka 108)




Y nepemiwyBaHun  po3uvH  (R)-1,1-gudptop-1-(2-dpTop-3-(1-((2,2,3,6-TeTpameTnn-2,3-gurigpo-1H-
iMigaso[4,5-g]xiHa3oniH-8-in)amiHo)eTun)deHin)-2-meTnnnponaH-2-ony (0,030 r, 0,063 mmonb) (cnonyka 107
npuknagy 120) B AcOH (1,0 mn) pogasanu napadopmanbgeria (0,019 r, 0,634 mmonb) i 1oro
nepemiwysanu npotsarom 1 rod. 3a kiMHaTHOI Temnepatypu. [logasanu nocnigoBHO wiaHoboprigpug HaTpito
(0,020 r, 0,317 MMoOrMb) i peakuiiHy Cymil nepemiwyBanu npoTarom 1 rod. 3a KiMHaTHOI Temneparypu.
PeakuinHy cymiw racunu 3a gonomororo MeOH (2,0 mn) i KOHUEHTpyBanu y BaKyymi 3 O4EepXaHHSM
HeouuweHoro npoaykty. HeounweHy cnonyky ouvwanu 3a gonomorot npenapaTtusHoi HPLC 3
ofepXaHHSAM yKasaHoi B 3aronosky crnonyku (0,007 r, Buxig 22,66 %).

H AMP (400 MI'u, DMSO-ds) & 8,20 (s, 1H), 7,65 (d, J=7,7 'y, 1H), 7,62-7,54 (m, 1H), 7,33-7,25 (m,
1H), 7,23-7,17 (m, 1H), 6,82 (s, 1H), 6,13 (s, 1H), 5,82-5,73 (m, 1H), 2,86 (s, 3H), 2,82 (s, 3H), 2,24 (s, 3H),
1,55 (d, J=7,0 'y, 3H), 1,38 (s, 3H), 1,36 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

MS(ES+) maca/3apsg = 488,36 (M+1).

Mpuknag Ne 122. (R)-8-((1-(3-(1,1-AndTop-2-rigpokcn-2-meTunnponin)-2-gpropdeHin)etmn)amiHo)-1,3,6-
TpumeTun-1,3-gurigpo-2H-imigaso[4,5-g]xiHasoniH-2-oH (cnonyka 109)
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Crapgis 1. 2-Xnop-4-(MeTunamiHo)-5-HiTpobeH3oMHa Kncnota
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MeTteHamiH (3,54 r, 45,5 MMoOnb) fgogaBanyM B OXOMOMKEHY IbOAOM CyMmiw  2-xnop-4-gTop-5-
HiTpo6eH3omHoI kncrotn (10,0 r, 45,5 mmonb) Ta Boam (150,0 mn) i ogepxaHy cymiwl nepemiwyBany 3a
KiMHaTHOI TemnepaTypu npoTtdroMm 5 rog. PeakuinHy cymiw nigkucnanu 3a gonomoroto 10 % HCI. Teepay
pevyoBVHY inbTpyBanu, nNpoMmBanu BOLOK i BUCYLIyBanu Nif BaKyyMOM 3 OAEpXXaHHAM yKasaHoi B
3aronosky cnonyku (10,0 r, Buxig 95 %).

H AMP (400 MI'u, DMSO-ds) & 8,65 (s, 1H), 8,53 (q, J=4,9 I'u, 1H), 7,06 (s, 1H), 2,99 (d, J=4,9 'y, 3H).

Cragisa 2. Metun-2-xnop-4-(mMeTnnamiHo)-5-HitpobeHsoat
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Y nepemiwyBaHMn po3ynH 2-xrop-4-(MeTnnamiHo)-5-HitpobeHsonHoi kucrnotn (10,5 r, 45,5 mmons) y
MeOH (150 mn) gogasanu TioHinxnopua (4,98 mn, 68,3 mmone) npu 0 °C. OagepxkaHy CyMmill nepemiluysanu
npu 80 °C npoTtarom 4 rog. PeakuiiHy cCymill OXONOmKyBanu A0 KIMHATHOI TemnepaTtypu i PO34YMHHUMK
BMNapoBanu. 3anuuwok cycneHgyBanu y xonogHivi Bogi (100,0 mn), inbTpyBanu nig BakyymoMm i
BMCYLLYBanu 3 oepXXaHHsIM yka3aHoi B 3aronosky cronyku (11,0 r, Buxig 99 %).

H AMP (400 Ml'u, DMSO-ds) & 8,62 (s, 1H), 8,58 (q, J=5,0 'y, 1H), 7,06 (s, 1H), 3,82 (s, 3H), 2,99 (d,
J=5,0 'y, 3H).

Crapgis 3. MeTtun-5-amiHo-2-xnop-4-(MeTunamiHo)6eHsoat

MeOOC NH,
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H

Y nepemiwyBaHUn pO34MH MeTwn-2-xnop-4-(MmetunamiHo)-5-HitpobeHsoaty (6,0 r, 24,53 mmonb) B
etaHoni (60,0 mn) gogasanu 3anizo (6,85 r, 123 mmonb), BogH. NH4Cl (35,0 mn, 245 mmons). OaepxaHy
cymiw nepemiwysann npu 80 °C npotarom 3 roa. PeakuinHy cymiw oxonogxkyBanum [0 KiMHATHOI
TemnepaTypu i dinbTpyBanu Hag wapom uenity. Wap uenity npommsanu cymiwwo 20 % eTtnnaueTar:
MeOH. O6'egHaHuin dinbTpaT BUNapoBanu, ogepXaHui TakuM YMHOM 3aruvLLIOK pO3YMHANM B eTunaueTari
(2%x100,0 mn). OB'egHaHun opraHiyHWKA Wwap npomuBanMu HacuveHum OGikapboHaToM HaTpilo, CONMbOBUM
po3unHoM i BucywyBanu Hag 6e3sogHvM NaxSOas. PO3uMHHWMK BunapioBanv i 3anvwok ouyuwanu 3a
gonomoroto drew-xpomartorpadii B rpafieHTi rekcaH-eTunauetar 3 ofepXaHHsAM yka3aHol B 3arofioBky
crnonyku (1,8 r, Buxig 34,2 %).

H AMP (400 MI'y, DMSO-ds) 6 7,14 (s, 1H), 6,35 (s, 1H), 5,64 (q, J=4,8 'y, 1H), 4,83 (s, 2H), 3,73 (s,
3H), 2,77 (d, J=4,8 'y, 3H).

Cragisa 4. Metun-6-xnop-1-meTtun-2-okco-2,3-gurigpo-1H-6eH3o[d]imigazon-5-kapbokcunar
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctagil 3 LUnsXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 117 (2,3 r, Buxig 93 %), y Burnagi teepnofl
PEYOBUHMN.

1H AMP (400 MI'y, DMSO-ds) & 11,23 (s, 1H), 7,41 (s, 1H), 7,36 (s, 1H), 3,83 (s, 3H), 3,31 (s, 3H).

Cragia 5. MeTtun-6-xnop-1,3-gumetun-2-okco-2,3-gurigpo-1H-6eH3o[d]imigaszon-5-kapbokcmnnaTt
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YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 4 LnsgxoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 5 npuknagy 71 (1,1 r, suxia 80 %).
H AMP (400 MI'u, DMSO-ds) 6 7,61 (s, 1H), 7,44 (s, 1H), 3,86 (s, 3H), 3,36 (s, 6H).

Cragis 6. MeTtun-6-((TpeT-6yToKcukapboHin)amiHo)-1,3-aumeTnn-2-okco-2,3-aurigpo-1H-
6eH3o[d]imigazon-5-kapbokcunar
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YKaszaHy B 3arofioBKY CMOMyKy OAEpXyBanu 3 MPOMDKHOI CMOMykM CTagil 5 LnsxoM BMKOPUCTaHHS
aHanoriyHoro NpoToKony, yka3aHoro B ctagii 6 npuknagy 71 (0,70 r, Buxig 76 %).
1H AMP (400 MI'y, DMSO-de) 6 10,47 (s, 1H), 8,01 (s, 1H), 7,63 (s, 1H), 3,87 (s, 3H), 3,33 (d, J=1,9 I'L,

6H), 1,50 (s, 9H).
Cragisa 7. Metun-6-amiHo-1,3-gumeTun-2-okco-2,3-gurigpo-1H-6eH3o[d]imigazon-5-kapbokcunar
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YKkasaHy B 3arofiloBky CMOMyKy odepXyBanu 3 MPOMIDKHOI CNOMNyku CTafii 6 LWNAXoM BMKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,49 r, suxig 99 %).

1H AMP (400 MI'y, DMSO-ds) & 7,37 (s, 1H), 6,51 (s, 1H), 3,79 (s, 3H), 3,26 (s, 3H), 3,24 (s, 3H).
Cragia 8. 1,3,6-TpumeTtun-1,7-aurigpo-2H-imigasol4,5-glxiHasoniH-2,8(3H)-gioH
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI CMonyku ctafil 7 LUMsXOM BUKOPUCTaHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctagii 8 npuknagy 71 (0,25 r, Buxig 60,2 %).

H AMP (400 MI'u, DMSO-ds) & 12,03 (s, 1H), 7,67 (s, 1H), 7,28 (s, 1H), 3,40 (s, 3H), 3,39 (s, 3H), 2,34

(s, 3H).
Cragisa 9. 8-Xnop-1,3,6-tpumeTun-1,3-gurigpo-2H-imignaso[4,5-g]xiHa3oniH-2-oH



YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Cromnyku ctagil 8 LnsxoM BUKOPUCTaHHS
aHanoriyHoro nNpoTokony, ykasaHoro B ctagii 9 npuknagy 71 (0,060 r, Buxig 46,5 %).

1H AMP (400 MI'u, DMSO-ds) 8 7,71 (s, 1H), 7,65 (s, 1H), 3,48 (s, 3H), 3,46 (s, 3H), 2,70 (s, 3H).

Cragis 10. (R)-8-((1-(3-(1,1-AndTOp-2-rigpokcu-2-metunnponin)-2-gptopdeHin)etunn)amiHo)-1,3,6-
TpumeTun-1,3-aurigpo-2H-imigaso[4,5-g]xiHa3oniH-2-oH (cnonyka 109)

YKkaszaHy B 3arofioBKy CMOSfyKy OAepXyBanu 3a [OOMOMOrow peakuii MpoMiKHOI crnonyku crtagii 9 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-meTunnponaH-2-ony  (ctagia  6a
npuknagy 4) WnsaxoM BMKOPUCTaHHA aHanoriYyHoro npoTokony, ykazaHoro B ctagii 10 npuknagy 71 (0,040 r,
Buxig 40 %).

MS(ES+) maca/3apsag = 474,42 (M+1).

H AMP (400 MI'u, DMSO-d¢) & 8,14 (d, J=7,4 T'u, 1H), 8,07 (s, 1H), 7,64-7,57 (m, 1H), 7,36-7,27 (m,
2H), 7,25-7,19 (m, 1H), 5,91-5,76 (m, 1H), 5,33 (s, 1H), 3,45 (s, 3H), 3,38 (s, 3H), 2,32 (s, 3H), 1,60 (d,
J=7,0 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 123. (R)-2-Unknonponin-4-((1-(3-(1,1-audtop-2-rigpokcu-2-meTnnnponin)-2-
dTOopdeHin)eTnn)amiHo)-6,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (cnonyka 110)
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Cragis 1. 2-Luknonponin-6,6,8-tpumeTtnn-6,8-anrigpo-3H-nipono[3,2-g]xiHa3oniH-4,7-aioH
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YkasaHy B 3arofioBky CrONyKy ofepXyBanu 3 MPOMiDKHOI cnonyks ctagii 7 npuknagy 93 i
LMKIONPONINHITPUIY 3 BUKOPUCTAHHAM aHasnoriYHoro NpoTokorny, ykasaHoro B ctagii 8 npuknaay 71 (0,450 r,
Buxig 90 %).

MS(ES+) maca/3apsg = 284,34 (M+1).

Cragis 2. 4-Xnop-2-umknonponin-6,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH

Cl

YKkasaHy B 3arofioBKy CroOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSykM cTagii 1 LWNAsXoM BMKOPUCTaHHSA
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 9 npuknagy 71 (0,100 r, Buxig 94 %).

MS(ES+) maca/3apsg = 302,34 (M+1).

Cragis 3. (R)-2-Uuknonponin-4-((1-(3-(1,1-andTop-2-rigpoKcu-2-MeTunnponin)-2-
dpTOpdEeHiNn)eTnn)amiHo)-6,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH (cnonyka 110)
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YKkaszaHy B 3arorfioBKy CMOMyKy OAepXyBanu 3a AOMOMOroK peakuii NpOMDKHOI cnonyku cragii 2 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-meTunnponaH-2-ony  (ctagia  6a
npuknaay 4) Wnsaxom BUKOPUCTaAHHSA aHarnoriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

MS(ES+) maca/sapsg = 512,32 (M+1).

1H AMP (400 My, DMSO-ds) & 8,33 (s, 1H), 8,14 (d, J=6,8 I'u, 1H), 7,55-7,49 (m, 1H), 7,34-7,27 (m,
1H), 7,23-7,16 (m, 1H), 7,06 (s, 1H), 5,69-5,58 (m, 1H), 5,32 (s, 1H), 3,21 (s, 3H), 1,90-1,81 (m, 1H), 1,58 (d,
J=7,0 'y, 3H), 1,39 (s, 3H), 1,38 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 1,00-0,93 (m, 1H), 0,84-0,77 (m, 1H),
0,73-0,66 (m, 1H), 0,59-0,51 (m, 1H).

Mpuknag 124. (R)-8-((1-(3-(1,1-Oundptop-2-rinpokcu-2-meTunnponin)-2-cpTopeHin)etun)amiHo)-1,6-
anmeTunokcasono[4,5-glxiHasoniH-2(1H)-oH (cnonyka 111)
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Cragia 1. ETun-2-6pom-4-rigpokcn-5-HitpobeHsoat
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Y nepemiwyBaHun po3dnH N-rigpokcuauetamigy (4,63 r, 61,6 mmonb) y DMSO (40,0 mn) gogasanu
kapboHaT kanito (14,20 r, 103 mmonb) i eTun-2-6pom-4-cpTop-5-HiTpobeHsoat (6,0 r, 20,54 mmonb) y
dnakoHi i3 3areBuH4YyBaHol npobkoto. MNMocyauHy 3anevatyBanu Ta Harpisanu go 80 °C npotdrom 2 rog.
PeakuinHy cymiw oxonomkyBanm A0 KiMHATHOI TemnepaTypu, nigkumcnsnm 3a  gonomororo 2 M
xnopucrtoBogHeBoi kucrnotn (pH=3-6) Ta ekcTparyBanu etunauetatom (100,0 mn). OpraHiyHun wap
BiJOKpemnioBanu, nNpoMuBanu conboBuMM po3uvmHom (50,0 mn) i Bucywysanu Hag 6e3sogHum NazSOa.
Po34nHHUK BMNapoBany i 3anuwwok ouynwany 3a 4OonoMoroto gnew-xpomartorpadii 3 ogepXaHHAM yka3aHoi
B 3aronoBky crnonyku (5,2 r, Buxig 87 %) y BUrnsai xoBToi TBEpaoi pe4OBUHM.
MS(ES+) maca/3apsag = 290,52 (M+).
Cragisa 2. ETun-5-amiHo-2-6pom-4-rigpokcnbeHsoar
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YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MPOMDKHOI Cronyku ctafii 1 LNAXomM BUKOPUCTaHHS
aHarnoriyHoro MpoToKosy, ykasaHoro B ctagii 3 npuknagy 14 (3,1 r, suxig 69,1 %), y surnsai 6pygHo-6inoi
TBEPAOT PEYOBUHMU.

MS(ES+) maca/3apsag = 261,96 (M+2).

Cragis 3. ETnn-6-6pom-2-okco-2,3-gurigpobeHso[d]okcason-5-kapbokcunaT
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Y nepemiwyBaHUn pPO34MH eTun-5-amiHo-2-6pom-4-rigpokcubeHsoaty (3,1 r, 11,92 mmonb) y
6essogHomy THF (20,0 mn) mpu 25°C pgopgasanm CDI (2,12 1, 13,11 mmonb) i peakuiiHy cymiw
nepemiwyBanu 3a KiMHaTHOI TemnepaTypu MpoTsrom 2 rod. PeakuiiHy Cymil racunm BOAHUM PO3YMHOM
xnopucTtoBogHeBoi kncnotu (50,0 mn) i BogHy dasy ekctparyBanu etunaueratom (100,0 mn). OpraHivHui
Lap BigoKpemoBanu, npomMmmsanu conboBmMM po3ynHom (50,0 mn), Bucywysanu Hag 6e3sogHm NazSOyq i
KOHLIEHTpYBanu 3 ogepXaHHsIM yka3aHoi B 3aronioBky cnonyku (1,3 r, Buxig 38,1 %).

H AMP (400 MI'y, DMSO-ds) 8 12,03 (s, 1H), 7,76 (s, 1H), 7,43 (s, 1H), 4,32 (q, J=7,1 'y, 2H), 1,34 (t,
J=7,0 I'u, 3H).

Cragisa 4. ETnn-6-6pom-3-meTtun-2-okco-2,3-gurinpobeHso[d]okcason-5-kapbokcunaT
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YKkasaHy B 3arofioBKy CroOSfyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM CTagdil 3 LWASXOM BMKOPUCTAHHSA
aHanoriyHoro NpoTOKOMy, yka3aHoro B ctagii 5 npuknagy 71 (1,25 r, Buxig 92 %), y Burnaai 6pygHo-6inoi
TBEPAOT PEHOBUHM.

1H AMP (400 My, DMSO-ds) 8 7,80 (s, 1H), 7,65 (s, 1H), 4,34 (q J=7,1 'y, 2H), 3,36 (s, 3H), 1,34 (t,
J=7,0 I'u, 3H).

Cragis 5. ETun-6-((TpeT-6yTokcmkapboHin)amiHo)-3-meTun-2-okco-2,3-gurinpobenso[d]okcason-5-
kapbokcunar
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YKkasaHy B 3arofioBky CMONyKy odepXyBanu 3 MPOMDKHOI CNonyku ctagii 4 LWnsxoM BUKOPUCTaHHSA
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 6 npuknagy 71 (0,41 r, Buxig 91 %).

MS(ES+) maca/3apsag = 337,40 (M+1).

Cragisa 6. ETun-6-amiHo-3-meTtun-2-okco-2,3-aurigpobexso[d]okcason-5-kapbokcmnar
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YKkaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMyKM cTagii 5 LNAXOM BUKOPUCTAHHS
aHanoriyHoro NpoToKony, ykasaHoro B ctagii 7 npuknagy 71 (0,33 r, Buxig 99 %).

MS(ES+) maca/3apsag = 237,20 (M).
Cragisa 7. 1,6-OumeTtun-1,7-gurigpookcasonol4,5-g]xiHasoniH-2,8-aioH

HN N:
)\ °
N
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YKkaszaHy B 3arofioBKY CMOSfyKy OAEPXXyBanu 3 MPOMDKHOI CMOMyKM cTagii 6 LNAXOM BUKOPUCTAHHS
aHarnoriyHoro nNpoTokony, ykasaHoro B ctagil 8 npuknagy 71 (0,017 r, suxia 60,8 %).

MS(ES+) maca/3apsag = 232,20 (M+1).
Cragia 8. 8-Xnop-1,6-aumeTnnokcasonol4,5-g]xiHasoniH-2(1H)-oH

Cl

/
Jiooss



YkasaHy B 3arofioBKy CrOfyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM CcTafii 7 LWNAsSXOM BUKOPUCTaHHSA

aHarnoriyHoro NpoToKoy, ykasaHoro B ctagii 9 npuknagy 71 (0,070 r, Buxig 38,1 %)
MS(ES+) maca/3apsag = 250,08 (M+1).
(R)-8-((1-(3-(1,1-AndTop-2-rigpoKcu-2-MeTmnnponin)-2-gptopdeHin)eTnn)amiHo)-1,6-

Crapis 9.
avmMeTunokcasono[4,5-g]xiHasoniH-2(1H)-oH (cnonyka 111)
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YKkasaHy B 3arofiloBKy CMoONyKy oZepXyBanu 3a [AOMOMOrow peakuii NMpoMikHOI crnonyku crtagii 8 i
(R)-1-(3-(1-amiHoeTun)-2-dpTopdeHin)-1,1-audTop-2-MmeTunnponaH-2-ony

npuknagy 4) WnsaxoM BMKOPUCTaHHSA aHanoriYyHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,035 r

rigpoxnopuay

Buxig 29,2 %)
MS(ES+) maca/3apsag = 461,30 (M+1)
1H), 7,26-7,19 (m, 1H), 5,86-5,78 (m. 1H), 5,34 (s, 1H), 3,45 (s, 3H), 2,34 (s, 3H), 1,61 (d, J=7,1 I'y, 3H)

1H AMP (400 MI'y, DMSO-de) 6 8,33 .(s 1H), 8,19 (s, 1H), 7,64-7,57 (m, 1H), 7,46 (s, 1H), 7,38-7,27 (m
(R)-4-((1-(3-(1,1-OndbTOp-2-rigpokcn-2-meTunnponin)-2-dpTopdeHin)eTnn)amiHo)-2,6-

1,24 (s, 3H), 1,22 (s, 3H).

, Mpuknag  125.
anmeTun-6H-nipono(2,3-g]xiHa3oniH-7,8-gioH (cnonyka 112)
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Cragisa 1. Metun-5-xnop-2,3-giokcoiHaoniH-6-kapbokecunat

z

ZT
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Y nepemillyBaH1in po34nH KOMEPLINHO OOCTYMHOrO0 MeTun-5-xnop-2-okcoiHaoniH-6-kapbokecunary (7,0 r
31,0 mmone) y DCE (100,0 mn) gogaeanu 2-rigponepokcu-2-metunnponan (8,59 mn, 62,0 mmonb) 3a
KiMHaATHOI TemnepaTtypu i peakuinHy cymiw nepemiwysanu npu 80 °C npotsrom 16 rog. PeakuiinHy cymill



OXOSIoXKyBanu Ao KiMHATHOT TemnepaTypu Ta goAaBanu LWwe ofgHy nopuito 2-rigponepoKcu-2-MeTunnponaHy
(8,59 mn, 62,0 mmonb) i 0,1 ekB. Cu(OAc): i nepemiwyBanu 3a Tiei camoi TemnepaTtypu npoTsarom 1 rog.
PeakuinHy cymiw po3basnanu 3a gonomoroto DCM (100,0 mn) i npomueanu Bogoto (3x50,0 mn). OpraHivyHun
Wwap BigoKpemIioBanu, Bucywysanu Hag 6e3sogHnm NaxSOs i KOHUEHTPYBanu 3 OAepXKaHHAM yKa3aHoi B
3aronosky cnonykw (5,0 r, Buxig 67,3 %).

MS(ES+) maca/sapsa = 241,02 (M+2).

Cragisa 2. Metun-5-xnop-5',5'-gumeTtun-2-okcocnipo[iHaoniH-3,2'-[1,3]aiokcaH]-6-kapbokcmnat

Cymiw meTun-5-xnop-2,3-giokcoiHgoniH-6-kapbokcunaty (0,90 r, 3,76 mmons), 2,2-gumeTunnponaH-1,3-
aiony (0,430 r, 4,13 mmonb) i pTsOH (0,072 r, 0,376 mmonb) y uuknorekcani (25,0 mn) Harpisanuv npu 100 °C
npoTtarom 16 rod. PO34mHHMK BUNaptoBanu i peakuinHy cymi po3basnanu xonogHow Boaoto. BogHui wap
ekcTparysanu B etunauetarTi (2x20,0 mn). OpraHiyHui Wwap BigoKpemnioBanu, BUCyLyBanu Hag 6e3BoaHNM
Na:SOs4 i BunaptoBanu 3 OAepKaHHAM HEOYMLLEHOI Crnonyku. HeounweHwunn maTepian ouuwanu 3a
gonomoroto drew-xpomartorpadii B rpagieHTi rekcaH-eTunauetat 3 OOep)KaHHAM yKa3aHoi B 3arofioBKy
crnonykm (0,85 r, Buxig 69,1 %).

MS(ES+) maca/3apsg = 326,05 (M+1).

Cragisa 3. Metun-5-xnop-1,5',5'-tpumetnn-2-okcocnipo[ingoniH-3,2'-[1,3]aiokcaH]-6-kapbokcunat
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YKkaszaHy B 3arofioBKy CMOMyKy OAepXyBanu 3 MNPOMDKHOI CMOMyKW cTafii 2 LINAXOM BUKOPUCTaHHS

aHarnoriyHoro npoTokony, ykasaHoro B ctagii 5 npuknagy 71 (0,760 r, Buxig 87 %).
MS(ES+) maca/3apsag = 338,58.

Cragis 4. 5-Xnop-1,5',5'-TpumeTun-2-okcocnipo[iHaoniH-3,2'-[1,3]aiokcaH]-6-kapboHoBa kucnota

O
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Y nepemiwyBaHun po3dnH MeTun-5-xnop-1,5',5'-TpumeTtun-2-okcocnipo[iHaonin-3,2'-[1,3]aiokcaH]-6-
kapbokcunaty (0,17 r, 0,494 mmonb) y MeOH-THF (4,0 mn) (1:1) i Boai (1,0 mn) gogasanu LiOH (0,024 r,

0,989 Mmonb) 3a KiMHaATHOI TemnepaTypu i peakuiiHy CyMmill nepemillyBanu 3a Tiel camoi Temnepartypu
npotarom 2 rof. Po3uuHHWMK BunaptoBanu i 3anuwok nigkucnsanu (pH: 4-5) i3 BMKOPUCTaAHHAM pPO34YMHY



NUMOHHOI  kucnotn. OcapkeHy TBepady peyvoBuHY inbTpyBanu, NpoMMBanyM BOAOK i BUCylyBanu nig
BaKyyMOM 3 O ep>KaHHAM yKa3aHoi B 3aronoky cnonyku (0,154 r, Buxig 96 %).

1H AMP (400 MI'u, DMSO-ds) 8 13,72 (s, 1H), 7,55 (s, 1H), 7,37 (s, 1H), 4,48 (d, J=10,8 'y, 2H), 3,55 (d,
J=11,2 'y, 2H), 3,11 (s, 3H), 1,32 (s, 3H), 0,85 (s, 3H).

Cragisa 5. 2,5',5',6-TetpameTun-3,6-gurigpocnipo[nipono[2,3-g]xiHa3oniH-8,2'-[1,3]aiokcaH]-4,7-aioH

YKkasaHy B 3arofioBKy CrMOSyKy ogepXXyBanu 3 MPOMDKHOI CMOSyKM CTagdil 4 LNsSXOM BMKOPUCTaHHSA
aHanoriyHoro NpoToKOIy, ykasaHoro B ctagii 5a npuknagy 81a (0,090 r, Buxiag 60,1 %).

MS(ES+) maca/3apsag = 330,25.

Cragis 6. 4-Xnop-2,5',5',6-teTpameTuncnipo[nipono[2,3-g]xiHa3zoniH-8,2'-[1,3]aiokcaH]-7(6H)-oH

YKaszaHy B 3arorfioBKy CMOJyKy OAEpXXyBanu 3 MPOMIKHOI CMonyku cragii 5 3rigHO 3 aHanoridyHmm
NMPOTOKONOM, 3acTocoByBaHUM y ctagii 9 npuknagy 71 (0,025 r, Buxig 23,67 %).

MS(ES+) maca/3apsag = 348,33 (M+1).

Crapis 7. (R)-4-((2-(3-(1,1-Oudptop-2-rigpokcun-2-metunnponin)-2-propdeHin)etun)amiHo)-2,5',5',6-
TeTpameTuncnipo[nipono[2,3-glxiHa3oniH-8,2'-[1,3]aiokcaH]-7(6H)-oH

YKasaHy B 3arofioBky CMONyKy ogepxXysBanu 3a AONOMOrol peakuil npoMikHOI crnomnyku ctagii 6 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-andTop-2-MmeTunnponaH-2-ony  (ctaagii  6a



npvknagy 4) 3rigHo 3 aHanoriYHMM NPOTOKOSIOM, 3acTocoByBaHuUM y cTagii 10 npuknagy 71 (0,015 r, Buxia
62,3 %).

MS(ES+) maca/3apsag = 559,50 (M+1).

Cragis 8. (R)-4-((1-(3-(1,1-OundbTop-2-rigpokcu-2-meTunnponin)-2-dTopdeHin)etun)amiHo)-2,6-oumeTnsn-
6H-nipono[2,3-g]xiHa3oniH-7,8-aioH (cnonyka 112)

Cymiw (R)-4-((1-(3-(1,1-gndpTOp-2-rigpokcu-2-metunnponin)-2-propdeHin)etnn)amiqo)-2,5',5',6-
TeTpameTuncnipo[nipono[2,3-glxiHa3oniH-8,2'-[1,3]aiokcaH]-7(6H)-oHy (0,024 r, 0,043 MMOJb),
koHueHTpoBaHoi HCI (0,559 wmn, 6,44 mmonb) Ta AcOH (0,492 mn, 8,59 mmonb) y giokcaHi (0,5 mn)
Harpisanu npu 90 °C npoTtsrom 16 rog. PeakuinHy cymiw po3basnsanu xonogHum Hacwd. pos3dnHom NaHCO3
Ta ekcTparyBanu B etunauetati (2x20,0 mn). OpraHiyHMi LWwap BiJOKPEMIOBaNW, BUCYLIYBanu Hag
6e3BogHnM NazSO4 i BUNaptoBanu 3 ogepXaHHsAIM HeOoUNLLEHOT CNonykn. HeouneHnin NpoayKT ounlany 3a
aonomoroto npenapatueHoi HPLC 3 ogepkaHHSAM ykasaHoi B 3aronoBky crnonyku (0,007 r, Buxig 34,5 %).

MS(ES+) maca/3apsag = 473,42 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 8,43 (d, J=7,2 'y, 1H), 7,92 (s, 1H), 7,71 (s, 1H), 7,63-7,59 (m, 1H),
7,35-7,28 (m, 1H), 7,26-7,20 (m, 1H), 5,85-5,74 (m, 1H), 5,35 (s, 1H), 3,29 (s, 3H), 2,34 (s, 3H), 1,62 (d,
J=7,0 Iy, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 126. (R)-4-((1-(3-(1,1-Oudptop-2-rigpokcu-2-metunnponin)-2-propdeHin)etun)amiHo)-2,6-
anmeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 113)

Cymiwm  (R)-4-((1-(3-(1,1-gndTop-2-rigpokcm-2-meTnnnponin)-2-cTopdeHin)eTnn)amiHo)-2,6-gumeTur-
6H-nipono[2,3-g]xiHa3oniH-7,8-gioHy (cnonyka 55, 0,100 r, 0,212 mmonb) i po34MHy rigpaTy rigpasvHy y BoAi
(98 %) (1329 mkn, 42,3 mmonb) HarpiBanu npu 95 °C npotarom 4 rog. PeakuinHy cymiw posbasnsnu
xonogHot Bogoto (10,0 mn) Ta ekctparyBanu B etunauetaTi (2x10,0 mn). OpraHiyHui wap BuAINANNK,
BucywyBanu Hag 6e3sogHum Naz:SOs Ta BunaptoBanu. HeouuweHun npoaykT ouuvwiany 3a AONOMOro
dnew-xpomarorpadii B rpagieHTi MeOH-DCM 3 ogepxxaHHAM ykasaHoi B 3aronosky cnonyku (0,044 r, suxig
45,3 %).

MS(ES+) maca/3apsag = 459,23 (M+1).



H AMP (400 Ml'y, DMSO-ds) d 8,20 (d, J=7,4 'y, 1H), 7,83 (s, 1H), 7,63-7,59 (m, 1H), 7,47 (s, 1H),
7,36-7,26 (m, 1H), 7,24-7,19 (m, 1H), 5,81-5,75 (m, 1H), 5,34 (s, 1H), 3,71 (s, 2H), 3,26 (s, 3H), 2,32 (s, 3H),
1,60 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 127. (R)-4-((1-(3-(1,1-OudbTop-2-rigpokcu-2-meTunnponin)-2-doTopdeHin)etun)amiHo)-2,6,6,7-
TeTpameTun-6,7-avrinpo-8H-nipono[3,4-g]xiHasoniH-8-oH (cnonyka 114)
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Cragpis 1. Metun-6-amiHo-1-okcoizoiHgoniH-5-kapbokcunat
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Y nepemiwyBaHui po3vvH OMMETUN-2-amiHo-5-uiaHoTepedTtanaty (2,2 r, 9,39 mmonb) y MeOH (45,0
mn), TEA (11,00 mn, 79 mmonb) i giokcadi (30,0 mn) gogasanu Hikenb PeHesa (0,551 r, 9,39 mMmonb) i
peakuinHy cymiw nepemiwysanu 3a 100 cyHTis/kB. gtonm H2 npu 70 °C npotarom 15 rog. PeakuiiHy cymiw
dinbTpyBanu i inbTpaT KOHUEHTpyBanu nig BakyyMoOM. HeouulleHuid MPOAYKT ouuliany 3a [ONOMOro
dneww-xpomatorpadii B rpagieHTi DCM-MeOH 3 ogepxxaHHaM yka3aHoi B 3aronosky crnonyku (0,35 r, Buxia
18,07 %).

MS(ES+) maca/3apsag = 207,17 (M+1).

Cragisa 2. MeTnn-6-6pom-1-okcoi3oiHgoniH-5-kapbokcunaT
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Y nepemiwyBaHUn pO34MH MeTWM-6-aMiHo-1-okcoi3oiHaoniH-5-kapbokennarty (1,5 r, 7,27 mMornb) B
aueToHiTpuni (30,0 mn) pogaBanu TpeT-oyTUnHiTPUT (1,92 MmN, 14,55 mmone) npu 0 °C npotsarom nepiogy 10
xB. lMicna nepemiwysanHa npu 0 °C npoTdarom 1 rog. y peakuiviHy cymiw gogasanu yactuHamu CuBr (1,56 T,
10,91 mmonb) npotarom 10 xB. i peakuinHy cymiw Harpisanu go 60 °C npotsarom 5 rog. PeakuiiHy cymiw
OXOnopKyBanu A0 KiMHATHOI Temnepartypu i po3dasnsanu 3a gonomoroo DCM (100,0 mn) i npomuBanm
Bogoto (50,0 mn) i BogH. HCI (1 H., 50,0 mMn) 3 ogepXaHHAM HEOYMLLEHOI CMOMyKW, siKy ouduliany 3a
gonomoroto drew-xpomartorpadii B rpafieHTi rekcaH-eTunauetat 3 ofepXaHHsM YyKa3aHoi B 3arorioBky
crnonyku (0,7 r, Buxig 35,6 %).

MS(ES+) maca/3apsag = 270,17 (M+), 272,17 (M+2).

Cragisa 3. Metun-6-6powm-2,3,3-TpumeTunn-1-okcoi3oiHaoniH-5-kapbokcunat
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YKkaszaHy B 3arofioBky CMONyKy OAepXXyBanu 3 MPOMDKHOI CMOMnyku ctagii 2 3rigHO 3 aHanoridyHum
NMPOTOKOSIOM, 3aCTOCOBYBaHUM Yy cTtagii 2a npuknagy 81 (0,8 r, 72,9 %).

MS(ES+) maca/sapsg = 314,17 (M+2).

Cragis 4. 6-bpom-2,3,3-TpumeTun-1-okcoisoiHaoniH-5-kapboHoBa kucnoTta
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM cTagii 3 LWNSXOM BUKOPUCTaHHSA
aHarnoriyHoro NpoToKoMy, ykasaHoro B ctagii 4a npuknagy 81a (0,025 r, Buxig 65,4 %).

MS(ES+) maca/sapsag = 297,17 (M+1).

Cragis 5. 2,6,6,7-TeTpameTun-6,7-gurinpo-3H-nipono[3,4-g]xiHa3oniH-4,8-aioH
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YKkaszaHy B 3arofioBky CMoOryky ofepxysBanu 3 MpPOMDKHOI crnonyku ctagii 4 3rigHo 3 aHanoriyHum
NPOTOKOSIOM, 3aCTOCOBYBaHMUM Y cTagii 5a npuknagy 81.

MS(ES+) maca/3apsag = 258,25 (M+1).

Cragis 6. 4-Xnop-2,6,6,7-teTpametnn-6, 7-gurigpo-8H-nipono[3,4-g]xiHa3oniH-8-0H
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YKkaszaHy B 3arofioBky CMoriyky ofepxysBanu 3 MpPOMDKHOI Crnonyku ctagii 5 3rigHoO 3 aHanoridyHum
NpOTOKONOM, 3acTocoByBaHuM Y ctagii 9 npuknagy 71 (0,050 r, Buxig 78 %).

MS(ES+) maca/3apsag = 276,25 (M+1).

Crapgis 7. (R)-4-((2-(3-(1,1-OudpTop-2-rigpokcu-2-metunnponin)-2-cpropdeHin)etun)amiHo)-2,6,6,7-
TeTpameTun-6,7-avrigpo-8H-nipono[3,4-g]xiHa3oniH-8-oH (cnonyka 114)



o)

YKkasaHy B 3arofioBKy CrMOSlyKy OAepXyBanu 3a OONOMOrow peakuii MPOMiIXKHOIT cnonyku ctagii 6 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cTopdeHin)-1,1-audTop-2-meTunnponaH-2-ony  (ctagii  6a
npuknagy 4) 3rigHo 3 aHanoriyHMM NPOTOKOSIOM, 3acTocoByBaHuM Yy cTagii 10 npuknagy 71 (0,010 r, Buxig
16,19 %).

1H AMP (400 MI'y, DMSO-ds) & 8,71 (s, 1H), 8,50 (d, J=7,2 T'u, 1H), 7,76 (s, 1H), 7,67-7,60 (m, 1H),
7,37-7,30 (m, 1H), 7,27-7,21 (m, 1H), 5,86-5,76 (m, 1H), 5,35 (s, 1H), 3,00 (s, 3H), 2,37 (s, 3H), 1,63 (d,
J=7,0 l'u, 3H), 1,57-1,52 (m, 6H), 1,24 (s, 3H), 1,21 (s, 3H).

MS(ES+) maca/sapsg = 487,42 (M+1).

Mpuknag 128. 4-((1-(2-®1op-3-(1-(rigpokcmmeTun)umknonponin)deHin)eTnn)amiHo)-2,6,8,8-tetpameTnn-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H (cnonyka 115a) i (cnonyka 115b)
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Cragis 1. 1-(3-bpom-2-dpTopdeHin)unknonponaH-1-kapboHitpun
NC

Br

Y nepemiwyBaHuin po3uunH 2-(3-6pom-2-cpTopdeHin)aueToHiTpuny (komepuiiHoro) (14,0 r, 65,4 mmonb) i
1,2-gnbpomeTany (7,36 mn, 85 mmone) y THF (150,0 mn) gogaBanu 4vactvHamu rigpmg Hatpito (60 %
aucnepcii y MiHepanbHomy Macni) (6,54 r, 164 mmone) npu 0 °C. OgepxaHy cymiwl nepemiwysanu 3a
TemrnepaTypu HaBKOMULLIHLOTO cepefoBulia npoTtarom 16 roa. B iHepTHIM aTMocdepi. PeakuinHy cymiw
racvnu 3a Jonomorow gogasaHHs isonponinosoro cnupTy (10,0 mn) i Bogn (200,0 mn) Ta ekcTparysBanmu
etunaueTtatom (2x200,0 mn). O6'egHaHuin opraHiyHWiA Wwap BucywyBanu Hag ©6e3sogHum NaxSOs i
KOHLIEHTpYyBanu y BakyyMmi. 3anuwiok ouulianu 3a [onomorot dnell-xpomartorpadii 3 BMKOPUCTaAHHSM
entoeHTy 0-5 % eTunaueTtaTy B rekcaHi 3 ogepxaHHsAM ykasaHoi B 3aronosky cnonyku (9,0 r, suxig 57,3 %).



1H AMP (400 Mrw, xropodopm-d) & 7,60-7,53 (m, 1H), 7,34-7,27 (m, 1H), 7,08-7,01 (m, 1H), 1,77-1,71
(m, 2H), 1,46-1,38 (m, 2H).

Cragis 2. ETnn-1-(3-6pom-2-pTopdeHin)umknonponaH-1-kapbokecunat

EtO
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Y nepemiwyBaHmii po3umH 1-(3-6pom-2-cpTopdeHin)umnknonponaH-1-kapbonitpuny (9 r, 37,5 mmonb) B
etaHoni (150 mn) gopasanu H2SO4 (15 mn) npm 25-30 °C i nepemiwysanu npu 80 °C npotarom 16 rog.
PeakuinHy cymill KOHLEHTpYBanu, BUNuBanu B NbOAsHY BOAY N ekcTparysanu etunauetaTom (2x200,0 mn).
O6'egHaHi opraHiyHi Wapu npomuBanu COMNbOBMM PO34YMHOM, BucywyBann Hag 6e3sogHuM Naz2SOa,
dinbTpyBanu i koHueHTpyBanu. OgepxaHui 3anulioK ouvuwanyi 3a JOonomorow dnew-xpomartorpadii 3
BMKOPWCTaHHAM rpagieHTa eTunaueTtaT-rekcaH 3 OAepXaHHAM yKas3aHoi B 3aronoBky crnonykv (4,5 r, Buxig
41,8 %) y Burnagi 6e3dapBHOI pignHu.

H AMP (400 MTu, xnopodopm-d) & 7,53-7,47 (m, 1H), 7,25-7,19 (m, 1H), 7,02-6,96 (m, 1H), 4,13 (q,
J=7,1Tu, 2H), 1,71-1,67 (m, 2H), 1,22-1,16 (m, 5H).

Crapgis 3. Etun-1-(3-auetun-2-gropdeHin)umknonponaH-1-kapbokcunat

EtO

@)

YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI CMonyku ctagil 2 LWMsXOM BUKOPUCTaHHS
aHarnoriyHoro npoTokony, Ak ykasaHo B ctagii 3 npuknagy 4 (3,8 r, suxig 99 %).

H AMP (400 MTu, xnopodopm-d) & 7,85-7,78 (m, 1H), 7,50-7,43 (m, 1H), 7,21-7,15 (m, 1H), 4,14 (q,
J=7,1Tu, 2H), 2,68 (s, 3H), 1,75-1,70 (m, 2H), 1,25-1,16 (m, 5H).

Crapis 4. Etun-1-(3-(1-)-TpeT-6yTuncynbdidin)amiHo)etun)-2-pTopdeHin)umknonponax-1-kapbokcunat

EtO

YKaszaHy B 3arofioBKy CMOMyky oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 3 LWMAsSXOM BUKOPUCTaHHS
aHanoriyHoro NpoTOKONy, SIK yka3aHo B cTagii 4 i ctagii 5 npuknagy 4 (4 r, Buxig 70,4 %).

H AMP (400 My, DMSO-ds) & 7,43-7,37 (m, 1H), 7,25-7,17 (m, 1H), 7,15-7,08 (m, 1H), 4,73-4,62 (m,
1H), 4,08-3,95 (m, 2H), 1,54-1,44 (m, 3H), 1,41-1,36 (m, 2H), 1,22-1,14 (m, 2H), 1,12-1,04 (m, 12H).

Cragis 5. lNgpoxnopug etun-1-(3-(1-amiHoeTnn)-2-gpTopdeHin)umknonponaH-1-kapbokcunaty



EtO

NH, HCI

YKkasaHy B 3arofioBKy CrMOSfyKy oepXXyBanu 3 MPOMDKHOI CNonykn ctagii 4 LWnisgxXxoM BUKOPUCTAHHS
aHanoriyHoro NpPoToKony, sik ykasaHo B ctagii 3 npuknagy 1 (2,5, uxig 77 %).

1H AMP (400 My, DMSO-ds) 5 8,69 (s, 3H), 7,67-7,49 (m, 1H), 7,40-7,33 (m, 1H), 7,26-7,20 (m, 1H),
4,69-4,52 (m, 1H), 4,11-3,93 (m, 2H), 1,51-1,49 (m, 5H), 1,28-1,17 (m, 2H), 1,13-1,02 (m, 3H).

Cragis 6. (R/S)-ETnn-1-(2-¢ptop-3-(1-((2,6,8,8-TeTpameTun-7-okco-7,8-gurigpo-6H-nipono[2, 3-
glxiHasoniH-4-in)amiHo)eTun)deHin)umknonponaH-1-kapbokeunar

EtO

YKka3zaHy B 3arorioBKy CMOMyKy ojepXyBanu 3a OOMOMOrow peakuii NpomMikHOI crnonyku cragii S i
NPOMDKHOI cnonyku xnopy (ctagia 6 npuknagy 81) LWMASXOM BWKOPWUCT@HHSA aHanoriYyHoro npoTOKOMy,
ykasaHoro B ctagii 10 npuknagy 71 (0,60 r, Buxig 84 %).

MS(ES+) maca/3apsag = 491,13 (M+).

Crapis 7. 1-(2-®1op-3-(1-((2,6,8,8-TteTpameTnn-7-okco-7,8-gurigpo-6H-nipono[2,3-g]xiHa3oniH-4-
in)amiHo)eTun)deHin)umknonponaH-1-kapboHoBa kucnoTa

HO

Y nepemiwyBaHuii po3dnH etun-1-(2-gpTtop-3-(1-((2,6,8,8-TeTpameTnn-7-okco-7,8-gurigpo-6H-nipono[2, 3-
g]xiHa3oniH-4-in)amiHo)eTun)deHrin)uymknonponaH-1-kapbokeunaty (0,300 r, 0,612 mmonb) B eTaHoni (4 mn)
popaBanu posunH NaOH (0,122 r, 3,06 mmonb) B 1 Mn Bogu i MOro nepemiwyBanu 3a KiMHaTHOI
TemnepaTypu npotsirom 16 roa. lNicnsa 3aBepLleHHs peakuiiHy CyMill KOHUEHTpyBanu, po30aBnanv Bogow
(10 mn) i nigkmensanu koHu. HCI (PH=6-7). OcagxeHy TBepdy pe4vyoBuHY MOTiM dinbTpyBanu i BUCyLwyBanu y
BaKyyMi 3 ofep>xaHHAM ykasaHoi B 3aronosky cronyku (0,100 r, 0,216 mmonb, Buxig 35,4 %).



MS(ES+) maca/3apsag = 463,10 (M+1).
Cragis 8. (R/S)-4-((1-(2-®TOp-3-(1-(rigpokcMmeTurn)uyuknonponin)deHin)etTunn)amiHo)-2,6,8,8-
TeTpameTun-6,8-guriapo-7H-nipono[2,3-g]xiHa3oniH-7-oH

HO

Y nepemiwyBaHui posumH 1-(2-cTtop-3-(1-((2,6,8,8-TeTpameTun-7-okco-7,8-aurigpo-6H-nipono[2,3-
g]xiHasoniH-4-in)amiHo)eTun)deHin)umknonponaH-1-kap6oHoBoi kucnotn (0,200 r, 0,432 mmonb) y THF (1
mn) pgogasanu Tpuetunamid (0,090 mn, 0,649 mmonb) npu 0 °C B iHepTHIN aTmocdepi 3 HaACTYMHUM
JodaBaHHAM no  kpannsax etunxnopdopmiaty (0,056 r, 0,519 wmmonb). PeakuiiHy cymiw noTim
nepemiwysann npu 0 °C npotarom 1 roa. PeakuiiHy cymiw oinbTpyBanu i npoMmBanu 3a OOMNOMOIO
6essogHoro THF (5 mn). ®inbtpat THF nepemiwysanu npm 0 °C B N2 i gogasann MeOH (2 mn) 3 HacTynHUM
AogasaHHAM YactuHamy NaBH4 (0,16 r, 0,432 mmonb). OgepxaHy cymiw nepemiwysanu npu 0 °C npoTsrom
35 xBunuH. [icna 3aBepweHHA peakuii noTim gogaBanu HacuyeHun NaxSO4. Cymiw ekcTparyBanu
etunauetaTtom (2x10 mn). OpraHiyHmn Wwap NpoMMBany CoNbOBUM PO3YMHOM i BUCYLLYBanu Hag 6e3BogHNM
Na2SOa, KOHLEHTpYBanu A0 Cyxoro CTaHy v ounwanu 3a gonomoroto npenapatusHoi HPLC i popaTtkoBo 3a
gornomorow  xipanbHoi  npenapatmBHoi HPLC  (HEX_0.1 %DEA_IPA_DCM_70 30_A D 1.0 ML
_12MIN_250nm) 3 ogep>XaHHSIM yKa3aHol B 3arofioBKy CMonyku.

Mik 1: (R/S)-4-((1-(2-dTOp-3-(1-(rigpokcnmeTnn)umknonponin)deHin)etun)amido)-2,6,8,8-teTpameTun-
6,8-aurigpo-7H-nipono[2,3-glxiHasoniH-7-oH (0,010 r, Buxia 5,16 %)

(cnonyka 115a)

MS(ES+) maca/3apsag = 449,42 (M+1).

XipanbHui RT - 5,89 xB.

1H AMP (400 MI'y, DMSO-de) 0 8,21-8,12 (m, 1H), 7,89 (s, 1H), 7,60 (s, 1H), 7,40-7,33 (m, 1H), 7,22-
7,16 (m, 1H), 7,07-7,01 (m, 1H), 5,89-5,80 (m, 1H), 4,69-4,64 (m, 1H), 3,53-3,42 (m, 2H), 3,28 (s, 3H), 2,36
(s, 3H), 1,59 (d, J=7,0 I'u, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 0,87-0,85 (m, 2H), 0,70-0,65 (m, 2H).

Mik 2: (S/R)-4-((1-(2-dTOp-3-(1-(rippokcmeTnn)umknonponin)deHin)eTun)amino)-2,6,8,8-teTpameTun-
6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (0,006 r, Buxig 3,09 %) (cnonyka 115b)



HO

MS(ES+) maca/sapsg = 449,42 (M+1).

XipanbHui RT - 6,63 xB.

1H AMP (400 MI'y, DMSO-ds) & 8,16-8,09 (m, 1H), 7,89 (s, 1H), 7,60 (s, 1H), 7,41-7,36 (m, 1H), 7,23-
7,15 (m, 1H), 7,07-7,01 (m, 1H), 5,91-5,80 (m, 1H), 4,72-4,61 (m, 1H), 3,52-3,44 (m, 2H), 3,28 (s, 3H), 2,35
(s, 3H), 1,59 (d, J=7,0 I'u, 3H), 1,35 (s, 3H), 1,33 (s, 3H), 0,90-0,81 (m, 2H), 0,73-0,63 (m, 2H).

Mpuknag 129. (R&S)-4-(((R)-1-(3-(1,1-OndTop-2-rigpokcu-2-MeTunnponin)-2-gTopdeHin)eTnn)amiHo)-8-
dpTOPpP-2,6,8-TpUMeETUN-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 116)
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Cragisa 1. 4-MeToken-2,6,8-TpumeTunn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

Po3unH  meTun-4-xnop-2,6,8-TpumeTun-7-okco-7,8-aurigpo-6H-nipono[2,3-g]xiHa3oniH-8-kapbokcunary
(cTagia 7 npuknagy 112) (1 r, 3,13 mmonb) y MeOH (10,0 mn) nepemiwysanu npu 50 °C npotarom 10
XBUIWMH Ta OXOMOMXyBanu A0 KiMHaTHOI Temnepatypu, gogasanu LiOH (0,187 r, 7,82 mmonb) npu 0 °C.
OpepxaHy B pes3ynbTaTi peakuiHy CyMmill nepemiwyBanu 3a KiMHaTHOI Temnepatypu npotsrom 15 rog.
PeakuinHy cymill KOHUEHTpPyBanM Yy BakyyMi Ta ouiwanu 3a JOonoMorow dnew-xpomarorpadii 3
BuKkopuctaHHam MeOH-DCM 3 ogepxaHHsIM yka3aHOoi B 3arofoBKy CMOSYKW Yy BUTNSAI MiIHOPHOIO MPOAYKTY.

MS(ES+) maca/sapsag = 257,17 (M+1).

Cragis 2. 8-dTop-4-meToKCcK-2,6,8-t1pumeTnn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H



B oxonomxeHuin nbogomM po3uyvH 4-meTokcu-2,6,8-tpumetnn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-
oHy (0,100 r, 0,389 mmonb) B aueTtoHiTpuni (1 mn) i Boai (1 mn) gogasann SELECTFLUOR (0,413 r, 1,166
MMonb). PeakuiviHy cymiw nepemiwysanu npu 60 °C npotarom 2 rog. PeakuinHy cymiw posbasnanm
NbOASIHOK BOAOK N ekcTparysanu etunavetratoMm. OpraHivyHui wap Bucywysanu Hag 6e3sogHMM NazSOq i
BvnaptoBanu. HeounieHnn matepian oduwianu 3a OONOMOrot dnewl-xpomartorpadii 3 BUKOPUCTAHHAM
rpagieHTa MeOH-DCM 3 ogep:xaHHAM yka3aHoi B 3aronoky cnonyku (0,075 r, suxig 70,1 %).

MS(ES+) maca/3apsg = 276,17 (M+1).

Cragis 3. (R&S)-4-(((R)-1-(3-(1,1-Oudptop-2-rigpokcu-2-metunnponin)-2-ptopdeHin)etun)amiHo)-8-
dpTOPpP-2,6,8-TpUMeETUN-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 116)

YkazaHy B 3arofnioBKy CMOMyKy oOJepXyBanu i3 3acTOCyBaHHAM MNPOMiIKHOI crnonyku ctagii 2 i
rigpoxnopmagy  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-meTunnponaH-2-ony  (ctagia  6a
npuknagy 4) WnsaxomMm BUKOPUCTaHHS aHaroriyHOro NpoTokony, ykazaHoro B npuknaai 115.

[Ba giactepeomMepu po3ginsanu 3a 40NOMOroto XipansHoi npenapaTtnsHoi HPLC.

Mk 1: (R/S)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcu-2-meTunnponin)-2-gpropdeHin)eTmn)amiHo)-8-gTop-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 116a)

MS(ES+) maca/sapsg = 491,42 (M+1).
XipanbHuii RT: 4,35 xB.



1H AMP (400 MI'u, DMSO-de) & 8,34 (d, J=7,3 I'u, 1H), 7,96 (s, 1H), 7,88-7,81 (m, 1H), 7,62-7,54 (m,
1H), 7,36-7,27 (m, 1H), 7,26-7,17 (m, 1H), 5,86-5,74 (m, 1H), 5,35 (s, 1H), 3,29 (s, 3H), 2,34 (s, 3H), 1,77 (d,
J=23,0 'y, 3H), 1,61 (d, J=7,0 'y, 3H), 1,25 (s, 3H), 1,21 (s, 3H).

Mik 2: (S/R)-4-(((R)-1-(3-(1,1-andTop-2-riapokcu-2-metmunnponin)-2-dpTopdeHin)eTun)amio)-8-grtop-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 116b)

MS(ES+) maca/3apsag = 491,39 (M+1).

XipanbHun RT: 4,98 xs.

1H AMP (400 MI'y, DMSO-ds) & 8,35 (d, J=7,3 'y, 1H), 7,96 (s, 1H), 7,86-7,80 (m, 1H), 7,65-7,56 (m,
1H), 7,37-7,27 (m, 1H), 7,27-7,18 (m, 1H), 5,86-5,74 (m, 1H), 5,35 (s, 1H), 3,29 (s, 3H), 2,34 (s, 3H), 1,79 (d,
J=23,0 'y, 3H), 1,61 (d, J=7,0 'y, 3H), 1,25 (s, 3H), 1,21 (s, 3H).

Mpuknag 130. (R)-4-((1-(3-(1,1-Oudptop-2-rigpokcu-2-meTtunnponin)-2-ptopdeHin)etumn)amiHo)-8,8-
andTop-2,6-gumeTnn-6,8-gurigpo-7H-nipono[2,3-glxiHa3oniH-7-oH (cnonyka 117)
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Cragisa 1. Metun-3,3-andTop-1-MeTun-2-oKkcoiHaoMiH-6-kapbokecmnar

Y nepemiwlyBaHUi po3ynH MeTun-1-metun-2,3-AiokcoingoniH-6-kapbokcunaty (0,200 r, 0,912 mmonb) y
DCM (10 mn) gomasanu DAST (0,603 mn, 4,56 mmonb) npu -78 °C. PeakuilHy cymiw HarpiBanu Ao
KiMHaATHOI TemMnepaTtypu i nepemiwyBanu npotarom 12 rog. PeakuinHy macy posbasnsnu Bogoto (20 mn) Ta
ekcTparyBanu 3a pgonomoroto DCM (3x20 mn). OOG'egHaHuii opraHiuHMIiA Wap MNpOMMBAnM COJSIbOBUM
po3yuHom (50 mn), BucywyBanu Hag 6e3BogH. NaxSOs i KOHUEHTpyBanu 3 OAEePXKaHHAM HeOo4MLLEHOro



sanmwky. Moro ouuwanu 3a pgonomorow drew-xpomaTtorpadii B rpagieHTi eTunmauetart-rekcaH 3
OAepXXaHHAM ykasaHoi B 3aronosky crnonyku (0,170 r, Buxig 77 %).

MS(ES+) maca/3apsag = 241,25 (M+).

Cragisa 2. Metnn-3,3-andTop-1-MeTun-5-HiTpo-2-oKkcoiHaoMiH-6-kapbokcmnaT

Po3umH meTtun-3,3-gudtop-1-meTnn-2-okcoiHaoniH-6-kapbokecunaty (0,050 r, 0,207 MMonb) y cipyaHin
kncnoTi (1,0 mn) oxonomkyBanm go -5 °C i gogaBanu 4actmHamu Hitpat kanito (0,023 r, 0,228 mmonb).
OpepxxaHy cymill nepemiwyBanu 3a KiMHaTHOI TeMmnepaTypu npotarom 10 xB. PeakuiiHy macy BMnMBanu B
neogsaHy Bogy (5 mn), ekctparyBanu etunauetatoMm (2x5 mn). O6'egHaHMin OpraHidyHMi Wwap npomMuBanu
conboBuM po3dnHom (10 mn), Bucywysanu Hag 6e3sogHum NaxSOq4 | BUnapoBanu 3 ogepXXaHHsaM ykasaHoi
B 3aronosky crnonyku (0,060 r, 0,210 mmonb, Buxig 101 %) y Burnsagi HeounieHol TBepAoi PeHOBUHN.

MS(ES+) maca/3apsag = 286,21 (M).

Cragisa 3. Metun-5-amiHo-3,3-gudtop-1-meTnn-2-okcoiHgoniH-6-kapbokecunat

Y nepemiwyBaHuin po3vmH meTun-3,3-gudtop-1-meTun-5-HiTpo-2-okcoiHgoniH-6-kapbokeunaty (0,500 r,
1,747 mmonb) y MeOH (30 mn) i THF (15,00 mn) gogasanu Pd-C (1,673 r, 1,572 mmonb) B atmocdepi asoty
i peakuinHy cymiw rigporeHidyBanu y amiwysadi Nappa 3a 70 dyHTiB/KB. AloM npoTtarom 5 rod. Peakuivivy
Macy inbTpyBanu i cinbTpaT BunaptoBanu. 3anulok ouyvlanu 3a AonomMorol drewl-xpomatorpadii B
rekcaH-eTunaueTari 3 ogepXaHHsM ykasaHoi B 3aronosky cnonyku (0,40 r, Buxig 89 %).

MS(ES+) maca/3apsag = 256,46 (M+).

Cragis 4. 8,8-OudpTop-2,6-aumeTnn-6,8-gurigpo-3H-nipono[2,3-g]xiHazoniH-4,7-AioH

YKkaszaHy B 3arorfioBKy Crornyky ofepXKyBarnu i3 3aCTOCYBaHHSIM MPOMIXKHOI CNONyku ctagii 3 LWsxom
BMKOPUCTAaHHS aHarnoriyHoro npoTokony, 9K ykasaHo B ctagii 8 npuknagy 71 (0,250 r, suxig 60 %).

MS(ES+) maca/3apsag = 266,17 (M+1).

Cragisa 5. 4-Xnop-8,8-audTop-2,6-aumeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

Cl



YkasaHy B 3arofiloBKy CroSiyKy ofepKyBanw i3 3aCTOCYyBaHHSIM MPOMDKHOI CMONyKW CTagil 4 Lwnisxom
BMKOPUCTAHHS aHaroriYyHoro NpoToKony, Sk ykasaHo B ctagii 9 npuknagy 71 (0,15 r, Buxig 70 %).

MS(ES+) maca/3apsag = 284,25 (M+1).

Cragia 6. (R)-4-((2-(3-(1,1-OudpTop-2-rigpokcn-2-meTunnponin)-2-doTopdeHin)etmn)amiHo)-8,8-gudTop-
2,6-anmeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHazoniH-7-oH (cnonyka 117)

YKkasaHy B 3arofioBKy CMofyKy ofepKyBanu 3a JOMOMOro NPOMIKHOI Cronyku ctagii 5 i rigpoxnopuay
(R)-1-(3-(1-amiHoeTun)-2-dpropdeHin)-1,1-audTop-2-MmeTunnponaH-2-ony (Ctagis 6a npuknagy 4) Wnisxom
BMKOPMWCTaHHS aHanoriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71 (0,045 r, Buxig 32,3 %).

MS(ES+) maca/3apsag = 495,42 (M+1).

1H AMP (400 MI'u, DMSO-ds) & 8,47 (d, J=7,2 I'u, 1H), 8,09 (s, 1H), 7,99-7,95 (m, 1H), 7,64-7,57 (m,
1H), 7,37-7,28 (m, 1H), 7,25-7,20 (m, 1H), 5,85-5,75 (m, 1H), 5,35 (s, 1H), 3,32 (s, 3H), 2,35 (s, 3H), 1,62 (d,
J=7,0 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 131. (R)-4-((1-(3-(1,1-OudTop-2-rigpokcu-2-meTunnponin)-2-cgptopdeHin)etun)amiHo)-2,7,8,8-
TeTpameTun-7,8-gurigpo-6H-nipono[3,4-g]xiHa3oniH-6-oH (cnonyka 118)
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Cragia 1. MeTtun-4-6pom-5-nog-2-metundeHsoar



2\

Br

Y nepemiwyBaHUn po34ynH 4-6pom-5-noa-2-metundeH3onHoi kucnotn (28,0 r, 82 mmonb) y MeOH (300,0
M) gogasanu no kpannsax H2SO4 (17,51 mn, 329 mmonb), peakuiinHy cymiw nepemiwysanu npu 70 °C
npotarom 16 rog. PeakuinHy cymill oxonomKyBanu 0 KiMHATHOI TemMnepaTypu i PO3YMHHUK BUNaproBanu,
HanuBanu peakuiiHy cymiw y Bogy (50,0 mn) Ta ekctparyBanu ii 3a gonomoroto DCM (2x500,0 mn),
opraHiyHmi wap npomuBanu Bogoto (100,0 mn), conboBuM po3umHom (100,0 mn), BucywyBanuM Hag
6e3BogHMM NazSO4 i KOHLEHTPYBanNK 3a 3HWXEHOro Tucky. OaepxaHui HeoUMLLIEHMIN MaTepian ovnwanu 3a
gonomoroto drneww-xpomartorpadii B rpagieHTi etunauerart-rekcaH 3 ofep)XaHHAM yKa3aHoi B 3arofioBKy
cnonyku (26,5 r, suxia 91 %).

GC/MS maca/3apsag = 354,08 (M+), 356,08 (M+2).

Cragpis 2. Metun-4-6pom-2-(6pommeTun)-5-nogbeHsoat

Br
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Br

Y nepemiwyBaHU poO34MH  MeTun-4-0pom-5-noa-2-metunbeHsoatry (8 r, 22,54 wmmonb) y
TeTpaxnopmeTaHi (80 mn) gogasanu AIBN (0,740 r, 4,51 mmone) Ta NBS (4,41 1, 24,79 MMorb) i peakuiniHy
cymiw nepemiwyBanu npu 85 °C npotsrom 16 rod. PeakuiiHy cymiwl oXonomkyBanuM [0 KiMHATHOI
TemnepaTypu i pO3dYMHHMK BunaptoBanu. 3anuwok posginanu mix sogoto (50,0 mn) i DCM (50,0 mn).
OpraHiyHnin wap npommBanu Bogow (50,0 mn), conboBuMm posdmHoMm (50,0 mn) i Bucywysanu Hapg
6e3BogHNM Na:2S04. Po34MHHMK BMNaproBany i 3anuwoK ouvwany 3a gonomoro drel-xpomaTorpadii B
rpagieHTi eTunaueTaT-rekcaH 3 ogepXXaHHaM ykasaHoi B 3aronosky crnonyku (3,8 r, suxig 38,9 %) y Burnsagi
6pyaHo-6inoi TBepaoi peyoBUHM.

1H AMP (400 MI'y, xnopocopm-d) & 8,44 (s, 1H), 7,74 (s, 1H), 4,86 (s, 2H), 3,97 (s, 3H).

Cragisa 3. 5-bpom-6-110Ai30iH0MIH-1-0H

0

3

Br

MeTtun-4-6pom-2-(6pommeTun)-5-nopgberHsoatr (3,6 r, 8,30 mmonb) po3unHanm B MeOH (30 wmn),
pogasann NHiOH (12,92 mn, 83 mmonb) i peakuiiHy Cywill nepemilyBanu 3a KiMHaTHOI TemnepaTypwu
npotarom 16 roa. Po3uMHHMK BunaptoBanu i 3anuuwok posginanu mik Bogoto i DCM. OpraHivyHui wap
BiJokpemntoBanu, Bucywysanu Hag 6e3sogHMM Na2S04 i pO34MHHKK MOBHICTIO BUNaptoBanu 3 ogepXXaHHAM
HEeOuNLLIEHOro MPOAYKTY. Moro oumwann 3a gonomorok drelu-xpomarorpadii B rpagieHti MeOH-DCM 3
oflepXaHHSAM ykasaHoil B 3aronosky crnonyku (1,5 r, suxig 53,5 %).

MS(ES+) maca/3apsag = 340,08 (M+2).

Cragia 4. 5-bpom-6-i10a-2,3,3-TpMeTUni3oiHAoNIH-1-0H

Br

7



YKkasaHy B 3arofioBKy CrOSiyKy oepXXyBanu 3 MNpPOMDKHOI Crnonyku cTtagii 3 3rigHO 3 aHanoriyHum
NPOTOKOJSIOM, 3aCTOCOBYBaHMUM Y cTagii 2 npuknagy 81 (1,6 r, Buxig 95 %).

MS(ES+) maca/3apsag = 380,20/382,17 (M+), (M+2).

Cragis 5. 6-bpom-1,1,2-TpumeTnn-3-0KCoi30iHAOMIH-5-KapOoHiTpmn

O
NC

Br

Y nepemiwyBaHuii po3ynH 5-0pom-6-iioa-2,3,3-TpuMeTuniaoingoniH-1-ony (1,6 r, 4,21 mmons) y DMF (20
mn) aogasanu Cu()CN (0,377 r, 4,21 mmMonb), TemnepaTtypy peakuiiHoi cymiwi nigsuwyBanu go 140 °C i i
nepemiwysanu npotarom 16 rog. PeakuiHy cyMill oxonomkyBanu Ao KiMHaTHOI Temnepartypu, po3basnsnm
NbOASAHOI0 BOAOK 1 ekcTparyBanu 3a gonomoroto DCM (25 mn x 3). OpraHivyHui wap npomMmBanm COMbOBUM
po3ymHOM i BucywyBanu Hag 6e3sogHuM NaxSOs. PO3UMHHWMK BunaptoBanu M OAepXaHWN HEeOYULLEHUIA
NPOAYKT ouuLLani 3a 4oNOMOrol drew-xpomaTorpadii B eTunaueTati B rekCaHi sk rpagieHTi 3 ogepXXaHHAM
yka3aHol B 3aronoBky crnonyku (1,1 r, Buxig 94 %).

MS(ES+) maca/3apsag = 280,85 (M+2).

Cragis 6. 6-bpom-1,1,2-TpumeTun-3-0KCoi3oiHAOoMiIH-5-kapboHOBa KMcnoTa

o 0
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Y nepemiwyBaHmmn posunH 6-6pom-1,1,2-TpumeTnin-3-okcoisoiHgoniH-5-kapboHitpuny (1,1 r, 3,94 mmonb)
y Bogi (5,0 mn) gogasanu cipyaHy kucnoty (4,20 mn, 79 MMOrb) i peakuinHy cymiw nepemiwysBanu npu
140 °C npotarom 36 rog. PeakuiHy cymill OXxOnomkyBanu A0 KiMHaTHOI TemnepaTypu i BunuBanu B
XonogHy Boay. BogHun wap ekctparyBanu etunauetatom (3%25,0 mn). O6'egHaHu OpraHivyHum Lwiap
BUCywyBanu Hag 6e3sogHnM Na2SO4 i KOHUEHTpyBanm 3a 3HWXKEHOTO TUCKY 3 OAEPXKaHHSIM YyKa3aHoi B
3aronosky cnonyku (1,0 r, Buxig 85 %).

MS(ES+) maca/3apsag = 300,09 (M+2).

Cragia 7. 2,7,8,8-TetpameTun-7,8-gurigpo-3H-nipono[3,4-g]xiHa3oniH-4,6-aioH
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YKaszaHy B 3arofioBKy CMonyky ofepXXyBanu i3 3acTOCyBaHHAM MPOMDKHOI CMOMyku cTtafii 6 wnsaxom
BMKOPUCTaHHS aHanoriyHoro nNpoTokony, sik ykasaHo B ctafil 5a npuknagy 81 (0,61 r, 2,371 mmonb, BuXig
70,7 %).

MS(ES+) maca/3apsag = 258,03 (M+2).

Cragia 8. 4-Xnop-2,7,8,8-tetpametun-7,8-aurigpo-6H-nipono[3,4-glxiHa3oniH-6-0H



YKaszaHy B 3arorfioBKy CMonyky OAepXyBanu i3 3aCTOCYBaHHAM MPOMDKHOI CMONyKW cTagii 7 Lnsxom
BMKOPUWCTaHHSA aHarnoriYHoro NpoTokony, Sk ykasaHo B ctagii 9 npuknagy 71 (0,32 r, Buxig 66 %).

MS(ES+) maca/3apsag = 276,25.

Cragis 9. (R)-4-((1-(3-(1,1-OndTOp-2-rigpokcn-2-meTunnponin)-2-dbropdeHin)etnn)amiHo)-2,7,8,8-
TeTpameTun-7,8-gurigpo-6H-nipono[3,4-g]xiHa3oniH-6-oH (cnonyka 118)

YKkaszaHy B 3arorioBKy CMOMyKy OAepXyBanu 3a [AOMOMOrok peakuil NpoMmixXHOI cnonyku cragii 8 i
rinpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-ptopdeHin)-1,1-gudtop-2-meTunnponan-2-ony  (ctagia  6a
npuknagy 4) WnsaxomMm BUKOPUCTaHHA aHanoriyHoro npotokony, ykasaHoro B ctagii 10 npuknagy 71 (0,077 r,
Buxig 295).

MS(ES+) maca/sapsag = 487,42 (M+1).

H AMP (400 Mly, DMSO-ds) & 8,91 (s, 1H), 8,84 (d, J=7,4 T'u, 1H), 7,85 (s, 1H), 7,65-7,57 (m, 1H),
7,33-7,27 (m, 1H), 7,24-7,18 (m, 1H), 5,86-5,78 (m, 1H), 5,34 (s, 1H), 2,98 (s, 3H), 2,36 (s, 3H), 1,59 (d,
J=7,0 I'u, 3H), 1,50 (s, 3H), 1,49 (s, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mpuknag 132.  (R)-8-((1-(3-(1,1-Ondptop-2-rigpokcu-2-meTunnponin)-2-cpTopdeHin)etun)amiHo)-3,6-
anmeTun-1,3-gurigpo-2H-imigaso[4,5-g]xiHazoniH-2-oH (cnonyka 119)

Y nepemiwyBaHun posdnH (R)-1-(3-(1-((6-aMiHO-2-MeTun-7-(MeTunamiHo)xiHa3orniH-4-in)amiHo)eTunn)-2-
dTopdeHin)-1,1-andTop-2-MmeTunnponaH-2-ony (ctagia 5 npuknagy 120) (0,077 r, 0,178 mmone) y DMF (2,0
mn) gopasanu CDI (0,043 r, 0,266 mmonb). OgepxaHy cymiw nepemiwysanu npu 60 °C npotarom 1 roga.
PeakuinHy cymil oxonomkyBanu A0 KiMHATHOI TemnepaTypu i po30aBnanu nboasHow Bogot. OcamkeHy



TBEpAY peyoBMHy inbTpyBanu, BUCYLWYyBanu n ounwanu 3a gonomoroto RP HPLC 3 ogep)xaHHAM yka3aHoi
B 3aronosky crnonyku (0,010 r, Buxig 12,25 %) y Burnsai 6inoi TBepaoi pe4oBuHN.

1H AMP (400 My, DMSO-ds) & 11,36 (s, 1H), 8,21 (d, J=7,5 T'u, 1H), 7,95 (s, 1H), 7,65-7,56 (m, 1H),
7,34-7,25 (m, 1H), 7,24-7,15 (m, 2H), 5,87-5,74 (m, 1H), 5,32 (s, 1H), 3,34 (s, 3H), 2,31 (s, 3H), 1,57 (d,
J=7,0Tu, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

MS(ES+) maca/3apsag = 460,30 (M+1).

Mpuknag 133. (S)-4-(((S)-1-(3-(1,1-OndpTop-2-rinpokcu-2-meTnnnponin)-2-cpTopdeHin)etTun)amiHo)-8-
mMeTokcu-2,6,8-TpumeTtun-6,8-aurigpo-7H-nipono([2,3-g]xiHasoniH-7-oH (cnonyka 120)

YKkasaHy B 3arofioBKy CMOSYKY OAepXKyBanW i3 3acTOCYBaHHAM MPOMDKHOI CNonyku nika 2 crtagii 2a
npuknagy 114 i rigpoxnopugy (S)-1-(3-(1-amiHoeTun)-2-dpTopdeHin)-1,1-andTop-2-MeTUnnponaH-2-ony
(cTapis 6b npuknagy 4)

LLMIAXOM BMKOPUCTaHHS aHarnoriyHoro npoTokony, ykasdaHoro B npuknaai 115 (0,015 r, Buxig 17 %).

MS(ES+) maca/3apsag = 503,42 (M+1).

H AMP (400 Mly, DMSO-ds) d 8,30 (d, J=7,5 'y, 1H), 7,95 (s, 1H), 7,64-7,57 (m, 1H), 7,56 (s, 1H),
7,34-7,29 (m, 1H), 7,24-7,18 (m, 1H), 5,87-5,77 (m, 1H), 5,35 (s, 1H), 3,30 (s, 3H), 2,91 (s, 3H), 2,33 (s, 3H),
1,61 (d, J=7,0 'y, 3H), 1,48 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 134. (R&S)-4-(((R)-1-(3-(1,1-AndTop-2-rinpokcu-2-meTunnponin)-2-dTopdeHin)eTnn)amiHo)-8-
eTokcu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 121a i cnonyka 121b)
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Cragisa 1. Metun-3-rigpokcu-1,3-aumeTnn-2-okcoiHgoniH-6-kapbokcunat

0]

OH

Y nepemilwyBaHUn po3ymH MeTun-1-metnn-2,3-giokcoiHaonin-6-kapookemnaty (7 r, 31,9 mmonb) y THF
(70 mn) pogaBanu 6pomig metunmardito (15,97 mn, 47,9 mmone) npu -60 °C i nepemiwyBanu npoTtsrom 1
rog. Peakuito Bigctexyeanu 3a gonomorotd TLC, sika nokasana NoBHY BUTpATy BUXIAHOro marepiany.

PeakuinHy cymiw BunuBanu B NboAsiHy Body W ekcTparyBanu eTtunauetatom (2 x 100 mn). O6'egHaHi
OpraHiyHi Wwapy npoMmBany conboBMM po3ymHoM (200 mn). BigoKpeMneHuin opraHiyHuIi wap BUCYLLYBanu



Hag ©6e3BogH. Na:SO4 i dinbTpyBanu. ®dinbTpaT BUNapOBanv LMASXOM pPOTAUiMHOrO BMNApOBaHHA W
OAepXXaHUI HEOUULLIEHMIA 3aMNULLIOK OYMLLIanK 3a JOMOMOrOK KOJTOHKOBOT XpomaTtorpadii (cunikarenbs, cymill
30-80 % eTvnaueTaT-rekcaH sk eftoeHT) 3 04epXKaHHSIM yKa3aHOoi B 3arofnoBky cnonyku (4,2 r, 17,85 mmone,
Buxig 55,9 %) y Burnsai 4epBoHoi TBEPAOT PEYOBUHMN.

Cragia 2. MeTtun-3-etokcu-1,3-anmeTun-2-oKcoiHaoniH-6-kapbokcmnat

O

Y nepemilyBaHUn po34mMH MeTun-3-rigpokcu-1,3-aMmeTnn-2-okcoiHaoniH-6-kapbokeunaty (4,2 r, 17,85
mmonb) y 15 mn DMF popmasanu etunviogmg (1,731 mn, 21,43 mMMornb) i3 HacTymHUMM [OAaBaHHSAM
yactnHamu NaH (1,285 r, 21,43 mmonb) npu -10 °C. PeakuiiHy cymiw nepemiwysanu npu -10 °C npoTtarom
1 rog. Peakuito BigcTexxyBanu 3a gonomoroto TLC, sika nokasana MoBHYy BUTpaTy BUXiAHOro martepiany.
PeakuinHy macy posbasnsnu sogoto (100 mn) Ta etunauetatom (100 mn), wapw posainanu i BOOHWW Lwap
ekcTparysanu etunaugetatom (2 x 50 mn). OB'eaHaHi opraHiyHi Wapv npomMmnBanu ConboBuUM po3ynHom (200
mn). BigokpemneHwy opraniyHun wap Bucywysanu Hag 6e3sogH. Na:SOs i dinbTpyBanu. ®inbtpar
BMNAapOBany LWIASXOM POTAUINHOrO BUMApPIOBaHHA W OAEpPXaHUW HeOoYULLEHWNA 3anuvlioK ouvuwanui 3a
JOMOMOroK  KOMNOHKOBOI xpomatorpadii (cunikarenb, cymiw 30-80 % eTunaueTtaT-rekcaH $K erntoeHT) 3
ofepXaHHAM yKasaHoi B 3aronosky cnonyku (3,1 r, 11,77 mmonb, Buxig 65,9 %).

1H AMP (400 MI'y, DMSO-de) & 7,79-7,72 (m, 1H), 7,55-7,49 (m, 2H), 3,88 (s, 3H), 3,20 (s, 3H), 3,08-
2,91 (m, 2H), 1,44 (s, 3H), 1,01 (t, J=7,0 'y, 3H).

Cragisa 3. MeTun-3-etokcu-1,3-aMmeTnn-5-HiTpo-2-okcoiHaoniH-6-kapbokecunat

YKaszaHy B 3arosfioBKy CMOMyKy OAEpXKyBanu i3 3acTOCyBaHHAM MPOMDKHOI CMOMyKM cTagii 2 wnsxom
BMKOPUWCTaHHS aHanoriYHoro NpoToKony, ykasaHoro B ctagii 6a npuknagy 81.

1H AMP (400 MI'u, DMSO-ds) 6 8,17 (s, 1H), 7,49 (s, 1H), 3,89 (s, 3H), 3,22 (s, 3H), 3,11-2,99 (m, 2H),
1,50 (s, 3H), 1,04 (t, J=7,0 I'u, 3H).

Cragis 4. MeTnn-5-amiHo-3-eTokcu-1,3-AnMeTUN-2-0KCOoiHAO0NIH-6-kapbokecunat

YKkaszaHy B 3arosfioBKy CMOSyKy OAEpXKyBarM i3 3aCTOCYBaHHSIM MPOMIXKHOI CMOMyKM cTagii 3 LWsiXoMm
BMKOPUCTAHHS aHaroriyHOro NpoToKoy, yka3aHoro B ctagii 3 npuknagy 14.

1H AMP (400 MI'u, DMSO-ds) 8 7,19 (s, 1H), 6,87 (s, 1H), 6,67 (s, 2H), 3,81 (s, 3H), 3,09 (s, 3H), 3,06-
2,92 (m, 2H), 1,38 (s, 3H), 1,02 (t, J=7,0 'y, 3H).

Cragisa 5. 8-Etokcu-2,6,8-tpumetnn-6,8-gurigpo-3H-nipono[2,3-g]xiHa3zoniH-4,7-4ioH



YKkasaHy B 3arofiloBKy CMoOSiyKy OAepKyBasnw i3 3aCTOCyBaHHSIM MPOMDKHOI CMONyKM cTagil 3 LIsxom
BMKOPUCTAHHS aHanoriYHoro NpoToKony, ykaszaHoro B ctagii 8 npuknagy 71.

MS(ES+) maca/3apsag = 288,09 (M+1).

Cragis 6. 4-Xnop-8-etokcu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

YKkasaHy B 3arofiloBKy CroSiyKy OAep’KyBasnw i3 3aCTOCyBaHHSIM MPOMIKHOI CMONyKM cTagil 5 wnsaxom
BMKOPUCTAHHSA aHanoriYHOro NpoToKosy, ykaszaHoro B ctagii 9 npuknagy 71.

MS(ES+) maca/3apsag = 306,4 (M+1).

Crapisa 7. (R&S)-4-(((R)-1-(3-(1,1-Audptop-2-rigpokcu-2-metunnponin)-2-ptopdeHin)etun)amiHo)-8-
eTokcu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

YKka3aHy B 3arofioBKYy CMOSyKy OAEPXKYBanu LUMSIXOM 34iMCHEHHS peakuii NPOMIKHOI cnonyku ctagii 6 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-pTopdeHin)-1,1-gudtop-2-meTunnponan-2-ony  (ctagis  6a
npuknagy 4) Wnaxom BUKOPUCTAHHA aHarnoriyHoro NpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[lBa cTepeoizomepun po3ainanu 3a 4oNoMoror XipanesHoi npenapatueHoi HPLC.

Cnoci6b xipaneHoi HPLC: HEX 0.1 %DEA _IPA DCM 70 30 B C 1.0 ML _10MIN, 1,0 mn/xB.

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcn-2-meTunnponin)-2-gTopdeHin)eTmn)amiHo)-8-eTokcu-
2,6,8-TpumeTunn-6,8-gurigpo-7H-nipono[2,3-glxiHasoniH-7-oH (80 mr, Buxig 23,68 %) (cnonyka 121a)



abo 1

MS(ES+) maca/3apsg = 517,24 (M+1).

RT - 4,53 xB.

H AMP (400 My, DMSO-ds) 5 8,36-8,22 (m, 1H), 7,94 (s, 1H), 7,63-7,57 (m, 1H), 7,55 (s, 1H), 7,35-
7,29 (m, 1H), 7,25-7,18 (m, 1H), 5,87-5,78 (m, 1H), 5,35 (s, 1H), 3,29 (s, 3H), 3,14-2,94 (m, 2H), 2,33 (s,
3H), 1,61 (d, J=7,1 'y, 3H), 1,48 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 1,05-0,99 (m, 3H).

Mik 2: (S/R)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcmn-2-meTunnponin)-2-gpropdeHin)eTmn)amiHo)-8-eTokeu-
2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (80 mr, Buxig 23,68 %) (cnonyka 121b)
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MS(ES+) maca/3apsag = 517,24 (M+1).

RT - 5,13 xB.

H AMP (400 My, DMSO-ds) 6 8,33-8,26 (m, 1H), 7,94 (s, 1H), 7,65-7,57 (m, 1H), 7,55 (s, 1H), 7,36-
7,27 (m, 1H), 7,26-7,14 (m, 1H), 5,86-5,78 (m, 1H), 5,35 (s, 1H), 3,29 (s, 3H), 3,12-2,91 (m, 2H), 2,33 (s,
3H), 1,61 (d, J=7,0 'y, 3H), 1,49 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 1,05-0,98 (m, 3H).

Mpuknag 135. (R)-4'-((1-(3-(1,1-Oudptop-2-rigpokcun-2-metunnponin)-2-propdeHin)etun)amiHo)-2',6'-
anmeTtun-2,3,5,6-teTparigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHa3oninH]-7'(6'H)-oH (cnonyka 122)
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Cragis 1. 1-(TpeT-ByTun)-6-meTnn-2-okco-2',3',5',6'-teTparigpocnipo[iHgoniH-3,4'-nipaH]-1,6-
ankapbokecunar
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YKasaHy B 3arofioBky Cronyky of4epXyBarnu i3 3aCTocyBaHHAM NPOMKHOI cnonyku ctagii 1 npuknagy 92 i
npuaaTHOI CNONykM AMBPOMY LUNAXOM BWUKOPUCTaHHSA aHarnoriYHoro npoTOKony, ykasaHoro B cragii 2
npuknagy 92.

MS(ES+) maca/3apsag = 261,96 (M-100), 303,21 (M-55).

Cragisa 2. Metun-2-okco-2',3',5',6'-TeTparigpocnipo[iHaoniH-3,4'-nipaH]-6-kapbokcmunar

/
@)
o
ZT
O
o

YKaszaHy B 3arofioBKY CMOSfyKy OAEPXXyBanu 3 MPOMDKHOI Cronyku ctagii 1 LWnisxoM BUMKOPUCTaHHS
aHanoriyHoro NpoTOoKOny, SIK yka3aHo B cTagii 7 npuknagy 71.

MS(ES+) maca/3apsag = 262,2 (M+1).

Cragisa 3. Metun-1-metnn-2-okco-2',3',5',6'-teTparigpocnipo[iHgoniH-3,4'-nipaH]-6-kapbokcmnar
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YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI CMonyku cTafil 2 LUMsXOM BUKOPUCTaHHS
aHarnoriyHoro NpoToKony, 9K yka3aHo B ctagii 5 npuknagy 71.

MS(ES+) maca/3apsag = 276,40 (M+1).

Cragisa 4. Metun-5-6pom-1-meTun-2-okco-2',3',5',6'-retparigpocnipo[iHgoniH-3,4'-nipaH]-6-kapbokcmnnat



YKkasaHy B 3arofioBKy CrMOfyKy ofepXyBanu 3 MPOMDKHOT CMONyKM cTagdil 3 LWNAXOM BUKOPUCTaHHS
aHanori4yHoro NpoToKonNy, SIK ykasaHo B cTagii 2a npuknagy 81.

MS(ES+) maca/3apsg = 354,33 (M+), 356,17 (M+2).

Cragis 5. 5-bpom-1-meTun-2-okco-2',3',5',6'-TeTparigpocnipo[iHaoniH-3,4'-nipaH]-6-kapboHoBa kucnoTa
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YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMykuM cTagil 4 LnisxoM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, sIK yka3aHo B ctagii 4a npuknagy 81.

MS(ES+) maca/3apsg = 342,25 (M+2).

Cragis 6. 2',6'-OumeTnn-2,3,3',5,6,6'-rekcarigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHa3oniH]-4',7'-gioH

0]

YKkasaHy B 3arofiloBky CMONyKy ofepXyBarnu 3 MPOMDKHOI CMONyku cTagii 5 LWAsXoM BUKOPUCTaHHS
aHanoriyHoro NpoTOoKONMy, SIK yka3aHo B cTagii 5a npuknagy 81.

MS(ES+) maca/3apsag = 300,25 (M+1).

Crapia 7. 4'-Xnop-2',6'-gumetnn-2,3,5,6-teTparigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHasoniH]- 7'(6'H)-oH

Cl

o)

YKaszaHy B 3arofioBKy CMOMyKy oOAepXXyBanu 3 MPOMDKHOI Cronyku ctafil 6 LUnisxoM BUKOPUCTaHHS
aHaroriyHoro NPoTOoKOMy, AK yka3aHo B ctagii 9 npuknagy 71.

MS(ES+) maca/3apsag = 318,46 (M+1).

Crapis 8. (R)-4'-((2-(3-(1,1-OndpTop-2-rigpokcu-2-metunnponin)-2-gptopdeHin)etun)amiHo)-2',6'-
anmeTtun-2,3,5,6-teTparigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHa3onin]-7'(6'H)-oH (cnonyka 122)



o)

YKkasaHy B 3arofioBKy CMosfyKy oAepXKyBanu LUNSXOM 34iMCHEHHSA peakuil NPOMKHOI Cnonyku ctagii 7 i
rigpoxnopugy  (R)-1-(3-(1-amiHoeTun)-2-cpTopdeHin)-1,1-gudptop-2-meTunnponax-2-ony  (ctagia  6a
npuknagy 4) Wnisaxom BUKOPUCTAHHS aHarnoriYHOro NnpoToKony, K ykazaHo B ctagii 10 npuknagy 71.

MS(ES+) maca/3apsg = 529,37 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 8,24 (d, J=7,4 T'y, 1H), 7,90 (s, 1H), 7,73 (s, 1H), 7,63-7,56 (m, 1H),
7,36-7,26 (m, 1H), 7,25-7,16 (m, 1H), 5,88-5,77 (m, 1H), 5,35 (s, 1H), 4,13-4,07 (m, 2H), 3,90-3,80 (m, 2H),
3,28 (s, 3H), 3,20-3,14 (m, 2H), 2,33 (s, 3H), 1,84-1,80 (m, 2H), 1,60 (d, J=7,0 I'u, 3H), 1,23 (s, 3H) 1,21 (s,
3H).

Mpuknag 136. (R&S)-4-(((R)-1-(3-(1,1-OndTOp-2-rigpokcn-2-MeTunnponin)-2-propdeHin)eTnn)amiHo)-8-
(2-meTtokcunetun)-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH  (cnonyka 123a i cnonyka
123b)
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Cragis 1. Metun-5-xnop-3-(2-metokcmeTnn)-1,3-anMeTun-2-okcoiHaoniH-6-kapbokecunat (107 16-456)
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Y posunH MeTun-5-xnop-1,3-gumeTnn-2-okcoiHgoniH-6-kap6okeunarty (0,500 r, 1,971 mmons) cragii 4
npuknagy 111 y DMF (10,0 mn) B atmocdepi asoty gogaBanu Cs2C0Os3 (1,284 1, 3,94 Mmonb) i3 HACTyMHUM



aonaBaHHAM 1-6pom-2-meTokeneTaHy (329 mr, 2,365 mMmorb). PeakuiiHy cymill nepemillyBanm 3a KiMHaTHOT
TemnepaTypu npotarom 12 rod. i racunu 3a gonomorotw gogaBaHHA Boau (10,0 mn) Ta ekcTparyBanm
etunauetatom (2 x 30,0 mn). OpraHiyHui Wwap BigokpemnoBanu, BucywyBanu Hag 6e3sogHuM NazS0g i
KOHUEHTpYBann Yy BakyyMi. HeouuweHuii 3anuok ouuwanm 3a LOMOMOrok  KOSOHKOBOI  hneww-
XpomaTorpadii 3 ogepXaHHAM ykasaHoi B 3aronosky cnonyku (0,55 r, Buxig 90 %).

MS(ES+) maca/3apsag = 312,40 (M+1).

Crapia 2. Metun-5-((TpeT-6yToKCHKapOOHin)amiHo)-3-(2-meTokeneTun)-1,3-AMmMeTnn-2-oKcoiHgoNiH-6-
kapbokcunar
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Yy nepemiwyBaHun PO34uH MeTun-5-xnop-3-(2-metokcmeTnn)-1,3-auMeTUn-2-oKCoiHAOMiH-6-

kapbokcunarty (0,45 r, 1,443 mmone) y giokcaHni (10,0 mn) gogasanu TpeT-OyTunkapbamar (254 wmr, 2,165
mmonb), Cs2COs (1,035 r, 3,18 mmonb) i cycneHsito gerasysanu asotom npotarom 10 xB. [ogasanu
Pd(OAc): (32,4 wmr, 0,144 mmonb) i xnop(2-anumknorekcundgocdgino-2',4',6'-tpuizonponin-1,1'-6iceHin)[2-(2'-
amiHo-1,1'-6icpenin)nanagin(ll) (103 mr, 0,217 mmonb) i peakuiiHy cymiw Harpisanu npu 120 °C npoTtarom 3
rog. PO34MHHMK BunapitoBanu i 3anuuok oyuwanyM 3a [ONOMOrok KOJNIOHKOBOI hnelu-xpomartorpadii 3
ofepXaHHSAM yKa3aHoi B 3aronosky cnonyku (0,50 r, Buxig 88 %).

MS(ES+) maca/3apsag = 393,29 (M+1).

Crapgis 3. MeTun-5-amiHo-3-(2-metokcuetnn)-1,3-aMmMeTunn-2-okcoiHgoniH-6-kapbokcmnaT
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YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM CcTagil 2 LIsSXOM BUKOPUCTaHHS
aHanoriyHoro NpoToKony, yka3aHoro B ctagii 7 npuknagy 71 (0,40 r, Buxig 95 %).

MS(ES+) maca/3apsag = 293,34 (M+1).
Cragis 4. 8-(2-MeTokcneTtnn)-2,6,8-tpumeTnn-6,8-gurigpo-3H-nipono[2,3-g]xiHa3zoniH-4,7-4ioH

YKkasaHy B 3arofioBKy CrMOSfyKy oepXXyBanu 3 MNPOMDKHOI CNonyku ctagili 3 LWASXOM BUKOPUCTaHHS
aHanori4yHoro NpoToKosny, ykasaHoro B ctagii 8 npuknagy 71 (0,250 r, Buxig 68,2 %).
MS(ES+) maca/3apsag = 302,46 (M+1).



Cragis 5. 4-Xnop-8-(2-meTokcmeTun)-2,6,8-tpumeTnn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

YKkasaHy B 3arofioBKy CMOSfyKy ofepXXyBanu 3 MPOMDKHOT CMONyKM cTadil 4 LWNAXOM BWKOPUCTaHHS
aHanoriyHoro NpoTokony, ykasaHoro B ctagii 9 npuknagy 71 (0,250 r, Buxig 94 %).

MS(ES+) maca/3apsag = 320,03 (M+1).

Cragia 6. (R&S)-4-((R)-1-(3-(1,1-OudpTop-2-rigpokcu-2-metnnnponin)-2-gpTopdeHin)etun)amiHo)-8-(2-
mMeTokcueTun)-2,6,8-tpumeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 123)

YKka3aHy B 3arofioBKy CMOMyKy OAepXyBamnu LUMSXOM 30iIMCHEHHS peakuil NPOMiIXKHOI crnonyku cragii 5 i
rinpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-prtopdeHin)-1,1-gudtop-2-meTunnponanH-2-ony  (ctagia  6a
npuknagy 4) WnsxoM BUKOPUCTaHHA aHanoriYHoro npoTokony, ykasaHoro B ctagii 10 npuknagy 71.
OunweHHs BMKOHYBanu i3 BUKOpUCTaHHAM npenapaTusHoi HPLC.

[Ba cTepeoizomepu po3ainsanm 3a 4ONOMOro xipanesHoi npenapatmeHoi HPLC.

MMik 1: (S/R)-4-(((R)-1-(3-(1,1-andTOpP-2-rigpoKcK-2-MmeTnnnponin)-2-cpropdeHin)eTnn)amiHo)-8-(2-
mMeTokcueTun)-2,6,8-TpumeTtun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 123a)

MS(ES+) maca/3apsag = 531,43 (M+1).

1H AMP (400 Ml'y, DMSO-ds) 5 8,32-8,24 (m, 1H), 7,89 (s, 1H), 7,62-7,58 (m, 2H), 7,34-7,30 (m, 1H),
7,24-7,19 (m, 1H), 5,84-5,79 (m, 1H), 5,35 (s, 1H), 3,26 (s, 3H), 3,04-2,93 (m, 5H), 2,33 (s, 3H), 2,19-2,10
(m, 2H), 1,61 (d, J=7,0 'y, 3H), 1,33 (s, 3H), 1,25 (s, 3H), 1,22 (s, 3H).



Mik 2: (R/S)-4-(((R)-1-(3-(1,1-andtop-2-rigpokcu-2-metunnponin)-2-gTopdeHin)etun)amiHo)-8-(2-
MeTokcueTun)-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3zoniH-7-oH (cnonyka 123b)

MS(ES+) maca/3apsag = 531,43 (M+1).

1H AMP (400 MI'y, DMSO-ds) 6 8,41-8,28 (m, 1H), 7,93-7,87 (m, 1H), 7,68-7,58 (m, 2H), 7,36-7,27 (m,
1H), 7,27-7,18 (m, 1H), 5,89-5,78 (m, 1H), 5,34 (s, 1H), 3,26 (s, 3H), 3,05-2,89 (m, 5H), 2,34 (s, 3H), 2,21-
2,07 (m, 2H), 1,61 (d, J=7,0 l'u, 3H), 1,34 (s, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 137. (R&S)-4'-(((R)-1-(3-(1,1-OudpTop-2-rigpokcu-2-metunnponin)-2-gptopdeHin)etmn)amiHo)-
2',3,6'-TpumeTnncnipo[okca3onignH-5,8'-nipono[2,3-g]xiHa3oniH]-2,7'(6'H)-aioH (cnonyka 124)
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Y po3uuH meTun-1-metun-2,3-giokcoiHaoniH-6-kapbokennarty (500 wr, 2,281 mMmornb) y HiTpoMeTaHi
(2785 wr, 45,6 mmonb) gogasanvu DABCO (25,6 wmr, 0,228 Mmonb) i peakuiiHy Cymill nepemiwyBanu 3a
KiMHaTHOI TemnepaTypu npoTdrom 15 xB. Cymiw po3basnsnu etunauetatom (20,0 mn) i Bogoto (20,0 mn).
OpraHiyHnn Wwap BigoOKpeMstoBanuM, nNpomMuMBanu conboBMM posdmHoMm (10,0 mn), BucywyBanu Hag
6e3BogHMM Na:xS04 i KOHUEHTpYBanu. HeouuweHni NpoayKT ovMLLany 3a JONOMOrot dnell-xpomartorpadii
B 50 % EA-rekcaH 3 ogepxaHHsaM ykasaHoi B 3aronosky cnonyku (0,520 r, suxig 81 %).

MS(ES+) maca/3apsag = 280,08 (M+).

Cragisa 2. Metun-3-(amiHomeTnn)-3-rigpokcu-1-meTun-2-okcoiHaoniH-6-kapbokecnnat
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Y nepemiwyBaHUiA poO3dMH  MeTUI-3-TigpoKcu-1-MeTun-3-(HiTpoMeTunn)-2-0KCoiHAOoMiH-6-kapbokcunaTty
(0,51, 1,784 mmonb) y nbogsHin ouTosin kucnoTi (15,0 mn) gogasanu YyacTMHamMu MU akTMBOBAHOMO LIMHKY
(2,33 1, 35,7 mmonb) npoTarom 45 xB. B iHepTHi aTMocdepi. PeakuiliHy cymill nepemillyBanu 3a KiMHaTHOI
TemnepaTypu 4 rog. i cdinbTpyBanu vepes wap uenity. Wap uenity npomuBanu 3a gonomorowo AcOH.
®inbTpaT KOHUEHTPYBanu nig BakyyMoM 3 o4epXXaHHSAM yKa3aHoi B 3aronoBky cnonyku (520 mr, HeouuLleHa,
Buxig 100).

MS(ES+) maca/sapsg = 251,17 (M+1).

Cragisa 3. Metun-1-metnn-2,2'-giokcocnipo[iHgoniH-3,5'-okcasonianH]-6-kapbokcunat
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Y nepemilwyBaHUA pPo34uH MeTun-3-(amiHomeTnn)-3-rigpokcu-1-meTnn-2-oKcoiHaoMiH-6-kapbokcunaTty
(500 mr, 1,998 mmonb) y THF (25,0 mn) gogasanu CDI (389 mr, 2,398 MMonb) 3a KiMHaTHOI TemnepaTtypw i
peakuinHy cymiw nepemiwysanu npu 50 °C npotarom 16 rog. PeakuinHy cymiw dinbTpyBanu yepes Lwap
uenity i wap uenity npommeanu 3a gonomoroo THF (30,0 mn). ®inbTpaT KOHUEHTpYBanu nig BakyymMoM i
3anuvLIoK ouuLanu 3a gonomoroto drnet-xpomatorpadii B rpagieHTi MeOH-DCM 3 ogepxaHHsM ykasaHoi B
3aronosky cnonyku (0,31 r, Buxig 56,2 %).

Cragisa 4. Metun-1,3'-gumeTnn-2,2'-giokcocnipo[iHgoniH-3,5'-okca3onignH]-6-kapbokecunat
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Y nepemiwyBaHui po3dnH MeTun-1-meTtun-2,2'-giokcocnipo[iHgoniH-3,5'-okcasonianH]-6-kapbokecunaty
(100 wmr, 0,362 mmonb) y THF (o6'em: 5 mn) B atmocepi N2 nopasanu metunnogug (77 wmr, 0,543 mmonb)
3a K. T. PeakuiiHy cymiw oxonomkysanu oo 0 °C i pogasanu rigpug HaTpito (17,37 mr, 0,724 mmons). lNicns



nepemiwyBaHHsa cymiwi npu 0 °C npoTdarom 1 rog. cymiw racunm 3a gornomoroto 20 mn BogH. NH4CI. BogHy
peakuifHy cymill ekcTparyBanu etunauetaTom (2 * 15 mn). O6'eaHaHWiA OpraHiyHuMiA Wap NpoMuBany BOAOK
i CONbOBUM PO34MHOM. OpraHiyHWi Wap BUCYLLYBany i KOHLEHTPYBanu 3 OAepKaHHAM HEOUULLEHOI CMOSTYKH,
Ky oumwanm y 80-90 % EA-rekcaH 3 ogepxaHHam y Burnsagi 0,06 r kopuyHioBaTOl TBEPAOI PEYOBUHM.
MS(ES+) maca/sapsag = 291,17 (M+1).
Cragia 5. MeTtun-1,3'-gumetnn-5-HiTpo-2,2'-giokcocnipo[iHgoniH-3,5'-okca3onianH]-6-kapbokcmnat

YKaszaHy B 3arofioBKY CMOMyKy OAEpXyBanu 3 MPOMDKHOI CMOMyku cTagil 4 LnisxoM BMKOPUCTaHHS
aHanoriyHoro NpoToKony, yka3aHoro B cTagii 6a npuknagy 81 (0,82 r, Buxig 89 %).

MS(ES+) maca/3apsg = 336,25 (M+1).

Cragis 6. Metun-5-amiHo-1,3'-gumeTun-2,2'-giokcocnipo[ingoniH-3,5'-okcasonignH]-6-kapbokcunar

YKaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMyKWM cTagii 7 WNaXoM BUKOPUCTaHHSA
aHanoriyHoro NPoTOKOy, yka3aHoro B cTagii 7a npuknagy 81.

MS(ES+) maca/3apsag = 306,25 (M+1).

Cragia 7. 2',3,6'-TpumeTnn-3',6'-gurigpocnipo[okcasonianH-5,8'-nipono[2,3-g]xiHasoniH]-2,4', 7'-TpUoH

YKaszaHy B 3arofioBKy CrOMyKy OAepXXyBanu 3 MPOMDKHOI Cronyku ctafil 6 LnsgxoM BUKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctagil 8 npuknagy 71.

MS(ES+) maca/3apsag = 315,25 (M+1).

Cragia 8. 4'-Xnop-2',3,6'-TpumeTuncnipo[okcasonignH-5,8'-nipono[2,3-glxiHasoniH]-2,7'(6'H)-aioH
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YKkasaHy B 3arofioBKy CMOfyKy ofepXXyBanu 3 MNPOMDKHOT CMONYKM CTafdil 7 LWNAXOM BUKOPUCTaHHS
aHanoridyHoro NpoToKony, ykasaHoro B ctagii 9 npuknaay 71.

MS(ES+) maca/3apsag = 333,40 (M+1).

Crapgia 9. (R&S)-4-(((R)-1-(3-(1,1-AndTOp-2-rigpokcn-2-meTnnnponin)-2-cTopdeHin)eTnn)amiHo)-
2',3,6'-TpumeTuncnipo[okcasonigunH-5,8'-nipono[2,3-g]xiHa3oniH]-2,7'(6'H)-aioH
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YKka3aHy B 3arofioBKy CMoOfyKy oAepXyBamnu LUMASXOM 30iIMCHEHHS peakuil NpoMiKHOT cnonyku ctagii 8 i
rigpoxnopuagy  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-meTunnponaH-2-ony  (ctagia  6a
npuknagy 4) Wnsxom BUKOPUCTaHHS aHarnoriyHoro NnpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[Ba cTepeoizomepn po3ginsanu 3a 4ONOMOrot xipaneHoi npenapatueHoi HPLC HacTynHMM YnHOM.

Cnoci6 xipaneHoi HPLC: CHIRALPAK IC CRL-087_MEOH_0.1 %DEA_A_1.0ML_8MIN

Mk 1. (S/R)-4-(((R)-1-(3-(1,1-andTOp-2-rigpokcu-2-meTnnnponin)-2-cpropdeHin)etnn)amiHo)-2',3,6'-
TpumeTuncnipo[okcasonianH-5,8'-nipono[2,3-g]xiHasoniH]-2,7'(6'H)-aioH (cnonyka 124a)



HPLC Rt: 4,02 xB.

MS(ES+) maca/3apsag = 543,87 (M+1).

1H AMP (400 MI'y, DMSO-ds) & 8,34 (d, J=7,3 'y, 1H), 7,95 (s, 1H), 7,88 (s, 1H), 7,61-7,53 (m, 1H),
7,35-7,28 (m, 1H), 7,25-7,18 (m, 1H), 5,85-5,77 (m, 1H), 5,35 (s, 1H), 3,85 (s, 2H), 3,28 (s, 3H), 2,90 (s, 3H),
2,34 (s, 3H), 1,62 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,21 (s, 3H).

Mk 2: (R/S)-4-(((R)-1-(3-(1,1-andTop-2-rigpokcu-2-meTunnponin)-2-ctopdeHin)etnn)amiHo)-2',3,6'-
TpumeTurcnipo[okcasonignH-5,8'-nipono[2,3-g]xiHasoniH]-2,7'(6'H)-gioH (cnonyka 124b)

HPLC RT: 4,45 xB.

MS(ES+) maca/3apsag = 543,87 (M+1).

H AMP (400 Mly, DMSO-ds) & 8,36 (d, J=7,3 'y, 1H), 7,95 (s, 1H), 7,88 (s, 1H), 7,63-7,56 (m, 1H),
7,36-7,28 (m, 1H), 7,26-7,19 (m, 1H), 5,85-5,77 (m, 1H), 5,35 (s, 1H), 3,87 (s, 2H), 3,28 (s, 3H), 2,91 (s, 3H),
2,34 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 138. (R&S)-4-(((R)-1-(3-(1,1-OndTOp-2-rigpokcn-2-MeTunnponin)-2-gpropdeHin)eTnn)amiHo)-8-
MeTOoKcu-2,6-gumeTun-8-(tpudptopmeTun)-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH  (cnonyka 125a i
crnonyka 125b)
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Y nepemiwyBaHun po3vmH MeTun-1-metun-2,3-giokcoiHgoniH-6-kapbokeunaty (0,5 r, 2,281 mmonb) y
cyxomy THF (10,0 mn) gogaBanu no kpannsax tpudptopmeTuntpuetuncunad (0,515 mn, 2,74 mmornb) 3a
KimHaTHoI Temnepatypu. [lo Hboro gogasanu 1,0 M TBAF y THF (0,456 mn, 0,456 Mmonb) i MOTIM peakuiiHy
CyMiLl nepemiwyBanu 3a KiMHaTHOT TemnepaTtypu npoTtarom 3 roA. i notim Harpisanu npu 60 °C npoTarom 16
roa. PeakuinHy cymiw obpobnsnu BogHnm NaHCOs Ta ekctparyBanu etunauetatom (100 mn). OpraHiyHi
Wwapw 36upanu i BMCyllyBanu 3a OOMNoMoroi 6e3BoaHOro cynbdarty HaTpilo 3 HACTYMHUM BUOANEHHAM
PO34YMHHMKA 3@ 3HWXEHOro TUCKY 3 oepXXaHHAM HeouuweHoro 3anuwky (0,6 r). Ller HeounweHnin sanuiiok
oyvwanu 3a pgonomorot drew-xpomartorpadii 3 BukopucTaHHam enoeHTy (20-30 % eTunauetaTy B
rekcaHi) 3 ofepXaHHAM  MeTwn-3-rigpoKcu-1-meTun-2-okco-3-(TpudTopmeTmn)iHgoNiH-6-kapbokcmnaTy
(0,251 r, 0,868 mmonb, Buxig 38,0 %) y Burnsagi 6nigo-XoBToi TBEPAOI PEYOBMHMU.

MS (ES+) maca/3apsag = 290,17 (M+1).

1H AMP (400 My, DMSO-ds) & 7,94 (s, 1H), 7,80 (dd, J=7,7, 1,5 'y, 1H), 7,65-7,60 (m, 2H), 3,90 (s,
3H), 3,24 (s, 3H).

Crapgis 2. MeTun-3-meToKcu-1-meTun-2-okco-3-(TpudTopmeTn)iHgoniH-6-kapbokcunat

i /
N
\O
(0]
0]
CFy /
Yy nepemillysaHum PO34nH MeTun-3-rigpokcu-1-meTun-2-okco-3-(TpudpTopmeTvn)iHgoNiH-6-

kapbokcunarty (2,2 r, 7,61 mmonb) (ctagis 1) y cyxomy DMF (o6'em: 5 mn) gogaesanu NaH (0,365 r, 9,13
mmonb) npu 0 °C, nepemiwyBanu npotarom 15 xB. i notim gogasanu Mel (0,713 mn, 11,41 mmons) npu 0 °C
Ta nepemiwyBanu 3a KiMHaTHOI TemnepaTypu npotarom 2 rog. [licns 3aBeplleHHs, Ske nepesipsanu 3a
ponomoroto TLC, peakuinHy cymiw racunu nbOAsiHOK BOAOK 1 ekcTparyBanu etunauetatom (200 mn x 2).
OpraHiyHi Wwapw 36upanu i BuCyLyBanu 3a SONOMOrolo 6e3BoAHOro cynbdarty HaTpilo, KOHUEHTpyBanu 3a
3HMKEHOro TUCKY 3 OAEpXaHHAM HeouuileHoro 3anuiiky (3,0 r). Llen HeounlleHMn 3anmilok ouuvianu 3a
gonomoroto  driell-xpomartorpadii, KONOHKOBOI xpomaTorpacpii 3 BuKkopucTaHHaAM enoeHTy (30 %
eTunaueTtaTy B TeKCaHi) 3 OdepXaHHAM MeTun-3-MeTOKCU-1-MeTun-2-okco-3-(TpudTopmeTn)iHgoniH-6-
kapbokcunarty (2,155 r, 7,11 mmonb, Buxia 93 %) y surnsaai 6pyaHo-6inoi TBepaoi pevyoBUHN.
MS (ES+) maca/zapsag = 304,42 (M+1).



Cragisa 3. MeTun-3-meTokcu-1-MeTnn-5-HiTpo-2-okco-3-(TpudTtopmeTn)iHgoniH-6-kapbokecmnar

Hitponepokcukncnoty kanito (KNO3z) (0,092 r, 0,907 mmons) gogasanu YyacTUHaAMU B PO3YUH MeTun-3-
MeTOKCU-1-MeTun-2-0kco-3-(TpudTopmeTnn)iHgoniH-6-kapbokeunnaty (0,25 r, 0,824 mmonb) (NpoaykT cTagii
2) B H2SO4 (5 mn) npu 0 °C npotsarom 10 xB. PeakuinHy cymiw nepemiwysanu npotarom 1 rog. npu 0 °C.
PeakuinHy cymiw BunuBanu B nbOAsAHY BOAY, OCafKyBanu TBepAYy PevOoBUMHY, SKy dinbTpyBanu i
KOHLeHTpYyBanum nig BaKyyMOM 3 oepXaHHaM MeTUN-3-MeTOKCU-1-MeTun-5-HiTpo-2-okco-3-
(TpudcpTopmeTun)ingoniH-6-kapbokcunaty (0,28 r, Buxig 96 %) y BUrnsiAi CBITNO-XOBTOI TBEPAOI PEHOBUHM.

1H AMP (400 MI'y, DMSO-ds) & 8,20 (s, 1H), 7,70 (s, 1H), 3,91 (s, 3H), 3,31 (s, 3H), 3,16 (s, 3H).

Crapgis 4. MeTun-5-amiHo-3-MeToKcuK-1-MeTnn-2-okco-3-(TpudTopMeTun)iHgoniH-6-kapbokeunat

Y nepemiwyBaHWA PO3YMH  METUN-3-METOKCU-1-MeTun-5-HiTpo-2-okco-3-(TpudTopmMeTvn)iHgoNiH-6-
kapbokcunaTty (2,0 r, 5,74 mmonb) (npogykTt ctagii 3) B MeOH (30 mn), TeTparigpodypati (10 mn) i Boai (4
Mn) gogaeanu xnopug amoHito (3,07 r, 57,4 mmMonb) 3a KiMHaTHOI TemnepaTypu. OgepxaHy B pesynbTaTi
peakuinHy cymiw Harpisanu go 90 °C, noTim o Hel gogaBanu yactuHamu 3aniso (0,962 r, 17,23 mmons) npu
90 °C i npogoBxyBanu HarpiBaHHA npoTsaroM 2 rofd. [licna 3aBeplleHHs peakuinHy cymiw inbTpyBanu
Yepes NoayLUKy Wwapy UenitTy i KOHUeHTpyBanu nig BakyymoM. 3anuilok posainanu mik etunavetatom (100
mn) i Bogoto (50 mn), noTim ekcTparyBanu etunauetatom (100 mn x 2). O6'egHaHi opraHivHi ekcTpakTu
NpoMMBanu COSIbOBUM PO3YMHOM, BUCYLLYBANW Hap cynbdatoM HaTpilo i KOHLEHTpyBanuM 3 ofepXaHHAM
HeouuweHoro 3anuuwky (3,0 r). Llen HeouMLeHU 3anuioK o4vuLianu 3a AOMOMOrok KOJOHKOBOI chneru-
xpomaTorpadii 3 rpagieHTHUM entotoBaHHAM (50 %) eTunaueTtaTy B rekcaHi 3 odepXaHHsM ykas3aHoi B
3aronosky cnonyku (955 mr, 3,00 mmonb, Buxig 52,2 %) y BUrnsaai cBiTno-KopuyHeBOi TBEPA0i PEHOBUHM.

MS (ES+) maca/3apsag = 319,08 (M+1).

Cragis 5. 8-MeTokeu-2,6-gumeTun-8-(tpudptopmeTnn)-6,8-aurigpo-3H-nipono[2,3-g]xiHasoniH-4,7-4ioH

YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMonykuM ctagii 4 LisxoM BMKOPUCTaHHS
aHanoridyHoro NpoToKony, ykasaHoro B ctagii 8 npuknaay 71.

MS (ES+) maca/3apsag = 328,17 (M+1).

Cragia 6. 4-Xnop-8-meTtokcu-2,6-gumeTtun-8-(tpncpropmeTtn)-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-
OH



YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 5 LnsgxoM BUMKOPUCTaHHS
aHanoriyHoro npoTokony, ykasaHoro B ctagii 9 npuknagy 71 (0,305 r, Buxia 64,2 %).

MS (ES+) maca/3apsag = 346,34 (M+1).

Cragisa 7. (R&S)-4-(((R)-1-(3-(1,1-OundTop-2-rigpokcn-2-metnnnponin)-2-gTopdeHin)etun)amiHo)-8-
MeTOKCcK-2,6-gumeTun-8-(TpudptopmeTunn)-6,8-aurigpo-7H-nipono[2,3-g]xiHa3orniH-7-0H

YKkasaHy B 3arofioBky CMoslyky ogepXyBamnu LUMASXOM 3AIMCHEHHS peakuii NpOMIKHOI cnonyku cTagii 6 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-metunnponax-2-ony  (ctagis  6a
npuknaay 4) Wnisxom BUKOPUCTaHHS aHarnoriyHoro NnpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[Ba cTepeoizomepu po3ainsanm 3a 4ONOMOro xipanesHoi npenapatmeHoi HPLC.

XipanbHui npenapaTtusHui cnocié (HEX_0.1 %DEA_IPA_DCM _70_30_B_C_1.0ML_10MIN_250nm)

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-aucbTop-2-rigpokcu-2-meTunnponin)-2-propdeHin)etmn)amiHo)-8-MeToKkcu-
2,6-anmeTnn-8-(TpucbTopmeTnn)-6,8-aurigpo-7H-nipono[2,3-glxiHasoniH-7-oH (cnonyka 125a)

MS (ES+) maca/3apsag = 557,32 (M+1).

Mik 1: yac yTpumyBaHHs (xB.) - 4,17.

1H AMP (400 Mlu, DMSO-ds) 6 8,48 (d, J=7,0 I'u, 1H), 8,13 (s, 1H), 7,67 (s, 1H), 7,65-7,58 (m, 1H),
7,35-7,30 (m, 1H), 7,25-7,19 (m, 1H), 5,87-5,76 (m, 1H), 5,35 (s, 1H), 3,37 (s, 3H), 3,13 (s, 3H), 2,36 (s, 3H),
1,62 (d, J=7,0 'y, 3H), 1,24 (s, 3H), 1,22 (s, 3H).



Mik 2: (S/R)-4-(((R)-1-(3-(1,1-gudpTop-2-rigpokcu-2-meTunnponin)-2-topdeHin)eTnn)amiHo)-8-MeToKcu-
2,6-anmeTnn-8-(TpudptopmeTnn)-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 125b)

MS (ES+) maca/3apsag = 557,32 (M+1).

MMik 2: yac ytpumyBaHHs (xB.) - 4,69.

1H AMP (400 MI'y, DMSO-ds) & 8,54-8,46 (m, 1H), 8,13 (s, 1H), 7,67 (s, 1H), 7,65-7,59 (m, 1H),

7,36-7,30 (m, 1H), 7,25-7,20 (m, 1H), 5,87-5,77 (m, 1H), 5,35 (s, 1H), 3,37 (s, 3H), 3,11 (s, 3H), 2,36 (s,
3H), 1,62 (d, J=7,1 Ty, 3H), 1,24 (s, 3H), 1,22 (s, 3H).

Mpuknag 139. (R&S)-4-(((R)-1-(3-(1,1-OndTop-2-rigpokcu-2-MeTunnponin)-2-gTopdeHin)eTnn)amiHo)-8-
eTun-8-meTtokcu-2,6-gumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 126a) i (cnonyka 126b)
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YKaszaHy B 3arofloBKy CMOMyKy OJepXyBanu 3 MeTun-1-meTun-2,3-0iokcoiHaoniH-6-kapbokemnary i
Gpomigy eTunmarHito LWNsiXoM BUKOPUCTaHHA aHanoriyHoro NpoTokony, ykasaHoro B ctagii 1 npuknagy 134.

MS (ES+) maca/3apsg = 273,40 (M+23).

Cragisa 2. MeTun-3-eTun-3-MeToKcu-1-MeTnn-2-0KCcoiHaoNiH-6-kapbokeunat



YKaszaHy B 3arofioBKY CMOMyKy OAEepXXyBanu 3 MPOMDKHOI Crnomnyku ctagii 1 LnsxoM BUKOPUCTaHHS
aHarnoriyHoro NPoTOKOMy, yKka3aHoro B ctafii 2 npuknagy 134.

1H AMP (400 Ml'y, DMSO-ds) 6 7,78 (dd, J=7,6, 1,5 'y, 1H), 7,55 (d, J=1,4 'y, 1H), 7,49 (d, J=7,6 Ty,
1H), 3,89 (s, 3H), 3,21 (s, 3H), 2,88 (s, 3H), 1,95-1,77 (m, 2H), 0,62 (t, J=7,5 'y, 3H).

Cragia 3. MeTun-3-etnn-3-meToKcu-1-meTun-5-HiTpo-2-okCcoiHAONIH-6-kapbokecunaT

YKkasaHy B 3arofioBKy CrMOSyKy oepXXyBann 3 MPOMDKHOT CMONYKM CTadii 2 LWNAXOM BUKOPUCTAHHS
aHanoriyHoro NPOTOKONY, yKasaHoro B ctagii 6a npuknaay 81.

1H AMP (400 MI'u, DMSO-ds) 6 8,12 (s, 1H), 7,52 (s, 1H), 3,89 (s, 3H), 3,24 (s, 3H), 2,94 (s, 3H), 1,98-
1,80 (m, 2H), 0,67 (t, J=7,5 'y, 3H).

Cragisa 4. MeTun-5-amiHo-3-eTnn-3-MeToKCU-1-meTun-2-oKkCoiHgoniH-6-kapbokcunar

YKaszaHy B 3arofioBKy CMOMyKy oAepXyBanu 3 MPOMDKHOI CMOMyku cTafil 3 LWMAsSXOM BUKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctafii 3 npuknagy 14.

MS(ES+) maca/3apsag = 279,46 (M+1).

Cragisa 5. 8-Etun-8-meTtokcu-2,6-aumeTnn-6,8-aurigpo-3H-nipono[2,3-glxiHa3oniH-4,7-AioH

YKaszaHy B 3arofioBKy CMOMyKy OAepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 4 LUnsxoM BUKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctagil 8 npuknagy 71.

MS(ES+) maca/3apsag = 288,09 (M+1).

Cragis 6. 4-Xnop-8-eTun-8-metokcu-2,6-gumeTtnn-6,8-anrigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H



YKaszaHy B 3arofioBKy CMOMyKy OAEepXXyBanu 3 MPOMDKHOI CMomnyku ctagil 5 LnsgxoM BUMKOPUCTaHHS
aHarnoriyHoro NpoToKony, ykasaHoro B ctagil 9 npuknagy 71.

MS(ES+) maca/3apsag = 306,46 (M+1).

Cragisa 7. (R&S)-4-(((R)-1-(3-(1,1-OundTop-2-rigpokcn-2-metnnnponin)-2-gTopdeHin)etun)amiHo)-8-
eTnn-8-meToken-2,6-aumeTn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

YKasaHy B 3arorfioBky CMosiyKy ofep)KyBamnu LUMSIXOM 3AiNCHEHHSA peakuii NPOMKHOI cnonyku cTtagii 6 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-cbTopdeHin)-1,1-gudptop-2-metunnponax-2-ony  (ctagis  6a
npuknagy 4) Wnsxom BUKOPUCTaHHS aHarnoriyHOro NnpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[lBa cTepeoizomepun po3ginanu 3a 4ONoMoro XipanbHoi npenapaTtueHoi HPLC.

XipaneHui cnocio HPLC HEX 0.1 % DEA__IPA_MEOH _90_10_A_C_1.5ML_16MIN_294nM

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-andTop-2-riapoKkcu-2-mMmeTunnponin)-2-cpTopdeHin)etun)amido)-8-eTunn-8-
MeToKcK-2,6-aumeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 126a)

MS(ES+) maca/3apsag = 517,50.
XipanbHa HPLC, RT: 7,38 xB.



1H AMP (400 Ml'y, DMSO-ds) 8,31 (d, J=7,3 'y, 1H), 7,96 (s, 1H), 7,70-7,60 (m, 1H), 7,52 (s, 1H),
7,38-7,27 (m, 1H), 7,25-7,16 (m, 1H), 5,86-5,75 (m, 1H), 5,35 (s, 1H), 3,31 (s, 3H), 2,90 (s, 3H), 2,34 (s, 3H),
1,98-1,88 (m, 2H), 1,61 (d, J=7,1 I'u, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 0,64 (t, J=7,4 'y, 3H).

Mik 2: (S/R)-4-(((R)-1-(3-(1,1-andTop-2-riapokcu-2-MmeTunnponin)-2-dTopdeHin)etun)amido)-8-eTnn-8-
MeToKcK-2,6-aumeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 126b)

MS(ES+) maca/3apsag = 517,50.

XipanbHa HPLC, Rt: 8,60 xB.

1H AMP (400 MI'y, DMSO-ds) & 8,31 (d, J=7,4 T'u, 1H), 7,96 (s, 1H), 7,66-7,60 (m, 1H), 7,52 (s, 1H),
7,36-7,28 (m, 1H), 7,26-7,17 (m, 1H), 5,91-5,73 (m, 1H), 5,34 (s, 1H), 3,30 (s, 3H), 2,91 (s, 3H), 2,34 (s, 3H),
1,97-1,87 (m, 2H), 1,61 (d, J=7,1 I'u, 3H), 1,24 (s, 3H), 1,22 (s, 3H), 0,64 (t, J=7,5 'y, 3H).

Mpuknag 140. 4-((R)-1-(3-((R&S)-1,1-AndTop-2-rigpokcu-3-MeTokeu-2-meTunnponin)-2-
dTopheHin)eTun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 127)

Crapis 1. 4-((1R)-1-(3-(AndTop(2-meTnnokcupaH-2-in)metun)-2-pTopdeHin)etun)amiHo)-2,6,8,8-
TeTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH




Y nepemiwyBanHun po3umH (R)-4-((1-(3-(1,1-gudptop-2-meTmnnanin)-2-gpTopdeHin)eTnn)amiHo)-2,6,8,8-
TeTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oHy (ctagis 1 npuknagy 89, 2,0 r, 4,27 mmonb) y
mypaLumHin kncnoti (10,0 mn) gogasanu 50 % H20:2 (5,23 mn, 85 Mmonb) i peakuiHy cymill nepemillysanu
npu 25 °C npotsrom 18 rog. PeakuiiHy cymill KOHUEHTPYBanu y BakyyMi, 3anuwok posbasnsnu sogoto (10,0
MI) Ta ekcTparysanu 3a gornomororo DCM (2 x 20 wmn), o6'egHaHuiA OpraHiyHuiA wap BUCyLlyBanu Hag
6e3sogHnM NaxSOq4 i BunaptoBanu 3 ofepxaHHsAM ykadaHoi B 3aronosky cnonyku (1,8 r, suxig 87 %).
HeouuLleHnin npoayKT 3aCTOCOBYBanu sik TakMm Ansl HACTYMHOI cTagil.

MS(ES+) maca/3apsag = 435,3 (M+1).

Crapis 2. 4-(((1R)-1-(3-(R&S)-(1,1-OndpTop-2-riapoKcu-3-mMeToKCU-2-MeTUnNnponin)-2-
dTopeHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

Yy nepemillyBaHuin PO34MH 4-(((1R)-1-(3-(amdTop(2-meTnnokcupaH-2-in)metun)-2-
dTopdeHin)eTnn)amiHo)-2,6,8,8-tetpameTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (ctagia 1, 0,50 r,
1,032 mmonb) y metaHoni (5,0 mn) gogasanu metokeug Hatpito (0,929 r, 5,16 mmonb) i peakuiinHy CymiLu
nepemiwysanu npu 80 °C npotsarom 16 rogd. PeakuiiHy cymiw BuMnaproBanM Ha POTOPHOMY BUMAPHUKY,
racvnu nbOAsiHOK BOAOK W ekcTparyBanu ABidi 3a gonomorol etunauetaty (2 x 20,0 mn). O6'egHaHui
OpraHiyHWi Wwap npoMmmsanu conbosum po3yvmHom (10,0 mn), Bucywysanu 1 ob'egHaHWMn OpraHivyHUA Wwap
npoMmBanM conboBuMM po3vmHoMm (15,0 mn), Bucywysanu Hag 6es3BogHum Na:SOs i BunaptoBanw.
HeouuwleHnn nNpoaykT ouuwanu 3a Jgonomorow new-xpomartorpadii B rpagieHti DCM-MeOH 3
ofepXaHHAM ykasaHoil B 3aronosky cnonyku (0,16 r, suxia 30 %) y surnaai giactepeomMepHoi cymiui. [iBa
Jiactepeomepun po3ginanu 3a gonomoroto XipanbHoi npenapatmBHoi HPLC 3 ogepxaHHsaM ykasaHoi B
3aronoBKy CMOMyKN.

Cnocio XipanbHoro pOo3aineHHs: CHIRALPAK IC CRL-087 HEX_0.1 %DEA_IPA
7525 B D_1.2ML_12MIN_250nm, 1,2 mn/xs.

Mik 2: 4-(((R)-1-(3-((R/S)-1,1-gudpTop-2-rigpokcun-3-meToKCUu-2-MmeTmunnponin)-2-ptopdeHin)etun)amiHo)-
2,6,8,8-teTpameTtun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 127a)

1H AMP (400 MI'y, DMSO-ds) & 8,21 (d, J=7,5 I'u, 1H), 7,90 (s, 1H), 7,64-7,58 (m, 2H), 7,35-7,27 (m,
1H), 7,25-7,14 (m, 1H), 5,88-5,72 (m, 1H), 5,50 (s, 1H), 3,47-3,40 (m, 1H), 3,32-3,27 (m, 4H), 3,25 (s, 3H),
2,34 (s, 3H), 1,60 (d, J=7,1 Ty, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,24 (s, 3H).



MS (ES+) maca/3apsag = 517,36 (M+1).

XipanbHa HPLC, Rt: 6,51 xB.

Mik 1: 4-((R)-1-(3-((S/R)-1,1-gudTop-2-rigpoKcn-3-MeToKCU-2-meTunnponin)-2-gTopdeHin)eTun)amiHo)-
2,6,8,8-TeTpameTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 127b)

1H AMP (400 MI'y, DMSO-ds) & 8,21 (d, J=7,5 'y, 1H), 7,90 (s, 1H), 7,64-7,58 (m, 2H), 7,35-7,27 (m,
1H), 7,25-7,14 (m, 1H), 5,88-5,72 (m, 1H), 5,48 (s, 1H), 3,49-3,43 (m, 1H), 3,32-3,30 (m, 1H), 3,28 (s, 3H),
3,25 (s, 3H), 2,32 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,22 (s, 3H).

MS (ES+) maca/3apsg = 517,3 (M+1).

XipanbHa HPLC, Rt: 5,46 xB.

Mpuknag 141. (R&S)-4'-(((R)-1-(3-(1,1-Oudptop-2-rigpokcu-2-metunnponin)-2-gptopdeHin)etmn)amiHo)-
2',6'-gumetnn-4,5-gurigpo-2H-cnipo[dypaH-3,8'-nipono[2,3-g]xiHasoniH]-7'(6'H)-oH (cnonyka 128)
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Cragis 1. Metun-2'-okco-4,5-aurigpo-2H-cnipo[dypaH-3,3'-iHaoniH]-6'-kapbokecnnat
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Y posuuH rigpuay Hatpito (2,301 r, 57,5 mmonb) gogaBanu cymiw 1-xrop-2-(xriopMeTokcun)etany (4,72 T,
36,6 mMmonb) i mMeTun-2-okcoiHgoniH-6-kapbokeunaty (5,0 r, 26,2 mmonb) y DMF (50,0 mn) npu -10 °C.
OpepxxaHy cymil NOBiNbHO HarpiBany 4o KiMHaTHOI TemnepaTypy NpoTarom 1 rod. i peakuito racunm Hacuy.
posdunHom NH4Cl. OpepxaHy B pe3ynbTaTi peakuiiHy macy ekcTparyBanu etunauetatom (2 x 50,0 mn).
O6'eaHaHi opraHiyHi Wwapy NpoMmnBanu conbosnM po3dmHom (30,0 M), BucyyBanu Hag 6e3sogHum Na2SO04
i KOHUEHTpyBanu y BaKyyMmi. HeouuweHuin 3anuwok ouuwianu 3a Jonomorot new-xpomatorpadii B
rpagieHTi eTunaueTaT-rekcaH 3 ogepxaHHsIM yka3aHoi B 3aronoBky crnonyku (5,0 r, Buxig 77 %)

MS (ES+) maca/3apsag = 248,33 (M+1).

Crapis 2. Metun-1'-metun-2'-okco-4,5-gurigpo-2H-cnipo[dypaH-3,3'-ingoniH]-6'-kapbokcunat
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YKaszaHy B 3arofioBKY CMOSfyKy OAEPXXyBanu 3 MPOMDKHOI CronykuM ctagii 1 LWnisxoM BUKOPUCTaHHS
aHanoriyHoro NpoTOKOMy, yka3aHoro B cTagil 2 npuknagy 81.

MS (ES+) maca/3apsg = 262,21 (M+1).

Crapis 3. Metun-5'-6pom-1'-meTtunn-2'-okco-4,5-gurigpo-2H-cnipo[dypaH-3,3'-iHaoniH]-6'-kapbokcunat
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YKaszaHy B 3arofioBKY CMOSlyKy OAEPXXyBanu 3 MPOMDKHOI CMOMykM CcTagil 2 LIsSXOM BUKOPUCTaHHS
aHarnoriyHoro NPOTOKOJy, YKa3aHoro B cTagii 2a npuknaay 81.

MS (ES+) maca/3apsag = 340,34 (M+), 342,34 (M+2).

Cragis 4. 5'-bpom-1'-meTnn-2'-okco-4,5-aurigpo-2H-cnipo[cdypaH-3,3'-iHaoniH]-6'-kapboHoBa kucnoTa
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YKkasaHy B 3arofioBKy CrMOSfyKy oepXXyBasniM 3 MPOMDPKHOI CMOMykW cTagil 3 WASAXOM BUKOPUCTaHHS
aHanoriYyHoro NPOTOKONY, yKasaHoro B ctagii 4a npuknagy 81.

MS (ES+) maca/3apsag = 326,28 (M+), 328,34 (M+2).

Cragis 5. 2',6'-OumeTnn-3',4,5,6'-TeTparigpo-2H-cnipo[dypaH-3,8'-nipono[2,3-g]xiHa3oniH]-4',7'-aioH

YKkasaHy B 3arofioBKy CMOfyKy ofepXXyBanu 3 MNPOMDKHOT CMONYKM cTadil 4 LWNAXOM BUKOPUCTaHHS
aHanoriYyHoro NPOTOKONY, yKasaHoro B cTagii 5a npuknagy 81.

MS (ES+) maca/3apsg = 286,46 (M+1).

Crapis 6. 4'-Xnop-2',6’-aumeTun-4,5-aurigpo-2H-cnipo[dypaH-3,8'-nipono[2,3-g]xiHasoniH]-7'(6'H)-oH

YKaszaHy B 3arofioBKy CMOMyKy oAepXXyBanu 3 MPOMDKHOI CMonyku ctagil 5 LWnsxoM BUKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykasaHoro B ctagii 9 npuknagy 71.

MS (ES+) maca/3apsg = 304,46 (M+1).

Crapia 7. (R&S)-4'-(((R)-1-(3-(1,1-AndTOp-2-rigpokcn-2-meTunnponin)-2-cpropdeHin)etnn)amiHo)-2',6'-
anmeTtun-4,5-gurigpo-2H-cnipo[dypaH-3,8'-nipono[2,3-g]xiHa3oniH]-7'(6'H)-oH (cnonyka 128)

YKkasaHy B 3arofioBKYy CMONyKy OAEPXKyBasnu LUMSIXOM 34IMCHEHHST peakuii MPOMiDKHOI cronyku cragii 6 i
rigpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-pTopdeHin)-1,1-gudtop-2-meTunnponan-2-ony  (ctagis  6a
npuknagy 4) WnaxomMm BUKOPUCTaHHA aHanoriyHoro NnpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[lBa cTepeoizomepu po3ainanu 3a gonomMoroo xipansHoi npenapatneHoi HPLC 3 ogepxaHHAM yka3aHoi
B 3arorfioBKY CMOJSTyKM.

Cnocid XipanbHoi HPLC: CHIRALPAK IC CRL-087 HEX-0.1 %DEA _IPA_DCM
65 35 A B 1.2ML_15MIN_243nm, 1,2 mn/xs.

Mk  1: (S/R)-4'-(((R)-1-(3-(1,1-pudptop-2-rigpokcn-2-metunnponin)-2-doTopdeHin)etmn)amiHo)-2',6'-
anveTun-4,5-gurigpo-2H-cnipo[dypaH-3,8'-nipono[2,3-g]xiHa3oniH]-7'(6'H)-oH (cnonyka 128a)



H AMP (400 MI'y, DMSO-des) 6 8,28 (s, 1H), 7,91 (s, 1H), 7,63-7,56 (m, 1H), 7,53 (s, 1H), 7,38-7,27 (m,
1H), 7,21 (t, J=7,7 Tu, 1H), 5,92-5,76 (m, 1H), 5,35 (s, 1H), 4,24-4,14 (m, 1H), 4,14-4,04 (m, 1H), 3,90 (q,
J=8,6 'y, 2H), 3,30 (s, 3H), 2,44-2,35 (m, 1H), 2,32 (s, 3H), 2,21-2,07 (m, 1H), 1,61 (d, J=7,0 'y, 3H), 1,24
(s, 3H), 1,22 (s, 3H).

MS (ES+) maca/3apsag = 514,93 (M+1).

XipanbHa HPLC, Rt: 6,28 xB.

Mk 2 (R/S)-4'-((R)-1-(3-(1,1-andTOpP-2-riAPOKCU-2-MeTUNNPONIn)-2-pTopdeHin)eTnn)amiHo)-2',6'-
anveTtun-4,5-gurinpo-2H-cnipo[dypaH-3,8'-nipono[2,3-glxiHazoniH]-7'(6'H)-oH (cnonyka 128b)

1H AMP (400 MI'y, DMSO-ds) & 8,24 (d, J=7,4 T'y, 1H), 7,91 (s, 1H), 7,64-7,55 (m, 1H), 7,52 (s, 1H),
7,35-7,26 (m, 1H), 7,21 (t, J=7,7 T'u, 1H), 5,87-5,75 (m, 1H), 5,34 (s, 1H), 4,25-4,15 (m, 1H), 4,15-4,07 (m,
1H), 3,94-3,81 (m, 2H), 3,30 (s, 3H), 2,44-2,34 (m, 1H), 2,32 (s, 3H), 2,22-2,14 (m, 1H), 1,61 (d, J=7,0 Iy,
3H), 1,24 (s, 3H), 1,22 (s, 3H).

MS (ES+) maca/3apsag = 514,93 (M+1).

XipanbHa HPLC, Rt: 7,07 xB.

Mpuknag 142a. 4-(((R)-1-(3-((R/S)-3-(OnmeTunamiHo)-1,1-agndTop-2-riapoKcu-2-mMmeTunnponin)-2-
dTopdheHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H (cnonyka 129a)



Yy nepemilyBaHuin PO34MH 4-(((R)-1-(3-((S/R)-1,1-andTOp-2,3-ANriAPOKCU-2-METMNPONIST)-2-
dpTOpdeHiINn)eTnn)amio)-2,6,8,8-tetpameTunn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oHy (cnonyka 76a,
0,100 r, 0,199 mmonsb) y nipuguHi (3,0 mn) npu 0 °C gopgasanu no kpannsax mesunxnopvg (0,019 mn, 0,239
mmonb) npu 0°C i peakuinHy cymiw nepemiwysanm npu 0 °C npotarom 1 roa. PeakuinHy cymiw
KOHUEHTpYyBann OO CyXOro CTaHy y BakyyMi 3 ogepxaHHaMm 0,21 r HeounweHoi Me3WrbHOI NPOMIKHOI
cnonyku. Lilo nmpomixHy cnonyky posuvHanu B 2-nponaHoni (3,0 mn) i gogasanu gumetunamid (8,97 wr,
0,199 mmonb). Peakuinny cymiw nepemiwysanu npy 100 °C npotarom 16 rog. PeakuinHy cymiw postasnsnm
xonogHoto Bogok (5,0 mn) n ekctparyBanu 3a pgonomororo DCM (3 x 10,0 mn). OpraHiyHui wap
BigokpemntoBanu, Bucywysanu Hag 6e3sogHnm Na2SO4 | KOHUEeHTpyBanu y Bakyymi. HeoumnLieHnin 3anmwiok
ouMwanm i3 BUkopuctaHHam npenapatmeHoi HPLC 3 ogepxaHHAM ykasaHoi B 3aronosky cnonyku (0,041 r,
Buxig 38,9 %).

H AMP (400 MI'u, DMSO-ds) & 8,22 (d, J=7,4 'y, 1H), 7,90 (s, 1H), 7,66-7,55 (m, 2H), 7,33-7,28 (m,
1H), 7,25-7,16 (m, 1H), 5,84-5,78 (m, 1H), 5,30 (s, 1H), 3,28 (s, 3H), 2,32 (s, 3H), 2,32-2,26 (m, 2H), 2,21 (s,
6H), 1,61 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,33 (s, 3H), 1,25 (s, 3H).

MS (ES+) maca/3apsag = 530,49 (M+1).

Mpuknag 142b. 4-(((R)-1-(3-((S/R)-3-(OnmeTunamiHo)-1,1-andTop-2-riapoKcn-2-MeTunnponin)-2-
dTopdeHin)eTnn)amiHo)-2,6,8,8-tetpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 129b)
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YKasaHy B 3arorfioBky CrosflyKy ofepKyBamnu 3i Crnofyks 76b LWnsixoM BUKOPUCTaHHSI aHanoridyHoro
NpOTOKONY, SIK ykasaHo B npuknagi 142.

1H AMP (400 MI'y, DMSO-ds) 6 8,21 (d, J=7,4 T'y, 1H), 7,90 (s, 1H), 7,61 (s, 1H), 7,60-7,55 (m, 1H),
7,34-7,28 (m, 1H), 7,21 (t, J=7,7 T'u, 1H), 5,86-5,78 (m, 1H), 3,28 (s, 3H), 2,34 (s, 3H), 2,29-2,22 (m, 2H),
2,21 (s, 6H), 1,60 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,27 (s, 3H).

MS (ES+) maca/3apsag = 530,42 (M+1).

Mpuknag 143a. 4-(((R)-1-(3-((R/S)-1,1-OndbTop-2-rigpokcu-2-metun-3-(MetunamiHo)nponin)-2-
dTopdheHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 130a)



YKkasaHy B 3arorfioBky CrosfiyKy ofepXyBamnu 3i Crnonyku 76a LnsixoM BMKOPUCTaHHS aHanoriyHoro
NpOTOKONY, SIK yka3aHo B npuknagi 142.

1H AMP (400 MI'y, DMSO-ds) & 8,22 (d, J=7,4 'y, 1H), 7,90 (s, 1H), 7,69-7,56 (m, 2H), 7,34-7,28 (m,
1H), 7,27-7,18 (m, 1H), 5,85-5,77 (m, 1H), 5,31 (s, 1H), 3,28 (s, 3H), 2,69- 2,62 (m, 1H), 2,55-2,53 (m, 1H),
2,32 (s, 3H), 2,29 (s, 3H), 1,61 (d, J=7,0 'y, 3H), 1,35 (s, 3H), 1,33 (s, 3H), 1,24 (s, 3H).

MS (ES+) maca/3apsag = 516,18 (M+1).

Mpuknag 143b. 4-(((R)-1-(3-((S/R)-1,1-OndbTop-2-rigpokcu-2-metun-3-(MetunamiHo)nponin)-2-
dTOopdeHin)eTnn)amiyo)-2,6,8,8-tetpameTun-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 130b)
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YKkasaHy B 3arorfioBky Crofyky ogepXyBamnu 3i Cnonyku 76b Lwnsgxom BUKOPUCTaHHS aHanoriyHoro
NPOTOKONY, SIK yKasaHo B npuknagi 142.

H AMP (400 MI'u, DMSO-de) & 8,21 (d, J=7,5 'u, 1H), 7,90 (s, 1H), 7,66-7,55 (m, 2H), 7,39-7,28 (m,
1H), 7,25-7,16 (m, 1H), 5,92-5,79 (m, 1H), 5,33 (s, 1H), 3,28 (s, 3H), 2,63-2,55 (m, 1H),

2,54-2,52 (m, 1H), 2,33 (s, 3H), 2,29 (s, 3H), 1,60 (d, J=7,0 I'u, 3H), 1,35 (s, 3H), 1,34 (s, 3H), 1,26 (s,
3H).

MS (ES+) maca/3apsag = 516,18 (M+1).

Mpuknag 144. (S)-4-(((R)-1-(3-AmiHO-5-(TpudTopmeTnn)deHin)eTnn)amiHo)-8-meTokcu-2,6,8-TpumeTun-
6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H (cnonyka 131)

YKkaszaHy B 3arorfioBKy Cnonyky ofepxyBanu 3 npomikHoi cnonyku cragii 2f npuknagy 115 i (R)-3-(1-
amiHoeTun)-5-(TpudtopmeTun)aniniHy (ctagis 4 npuknagy 1) WNASXOM BUKOPUCTAHHSA aHanori4yHoro
NpoTOKONY, SIK ykasaHo B npuknagi 71 craaii 10.



H AMP (400 MI'u, DMSO-ds) 8 8,19 (d, J=7,9 T'u, 1H), 7,91 (s, 1H), 7,56 (s, 1H), 6,91 (s, 1H), 6,89-6,85
(m, 1H), 6,84-6,62 (m, 1H), 5,72-5,47 (m, 3H), 3,27 (s, 3H), 2,90 (s, 3H), 2,40 (s, 3H), 1,57 (d, J=7,1 ', 3H),
1,49 (s, 3H).

MS (ES+) maca/3apsag = 460,43 (M+1).

Mpuknag 145. (R&S)-4-(((R)-1-(3-(1,1-AndTop-2-rinpokcn-2-metTunnponin)-2-ctopdeHin)eTnn)amiHo)-8-
MeToKcK-8-(2-meTokemneTun)-2,6-gumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H (cnonyka 132)
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Crapis 7

Cragis 1. MeTtun-3-rigpokcu-3-(2-rigpokcneTn)-1-meTun-2-okcoiHaorniH-6-kapbokennat
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Y po34nH metun-1-meTtun-2,3-giokcoiHgoniH-6-kapbokeunarty (3,0 r, 13,69 mmonb) B aueTanbaerigi (60,3
r, 1369 mmone) gogasanu gietunamix (0,715 mn, 6,84 Mmonk) 3a KiMHaTHOT TeMnepaTypu i peakuinHy cyMilu
nepemiwysanu npotdarom 10 xB. Hagnuwok aueTanbgeriny Bugansanu 3a OONOMOrow  POTOPHOro
BMMNapOBaHHA 3a 3HMKEHOro TUCKY i 3anuLLIOK ekcTparyBanu 3a gonomoroo DCM (2 x 20,0 mn). OpraHivyHui
Wwap BigokpemnoBanu, Bucywysanu Hag 6e3sogHnM Naz:SOas i KOHLEHTPYBanM y BakyyMi 3 OAepXKaHHSAM
HeouuLLLeHOI NPOMIXHOI crnonyku anbAerigy. Lo NpoMikHy crnonyky posumHsanu B metaHoni (50,0 mn) i
popasann NaBHs (0,570 r, 15,06 mmonb) npu 0 °C. PeakuiiHy cymiw nepemiwyBanu 3a Ti€i camol
TemnepaTypu npoTtsirom 10 xB. i racunu Bogoto. BogHui wap ekctparysanu etunaceratom. OpraHidHui wap
BiJokpemnioBanu, Bucywysanu Hag 6e3sogHuM Na:S04 i BunaptoBanu. HeouunLeHuin NpoaykT ounwanu 3a
aonomoroto dnet-xpomaTorpadii 3 0AepXKaHHAM yKasaHoi B 3aronosky cnonyku (2,3 r, suxig 63,4 %).

MS (ES+) maca/3apsag = 266,33 (M+1).

Cragisa 2. MeTun-3-meTokcu-3-(2-MeToKCUeTuI)-1-MeTun-2-okCoiHAoNiH-6-kapbokcunaT
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YKkasaHy B 3arofioBKy CMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONykM cTtagdii 1 WnaxoM BUKOPUCTaHHS
aHanoriYyHoro NpoToKony, ykasaHoro B ctagil 2 npuknagy 115.

MS (ES+) maca/zapsag = 294,40 (M+1).
Cragisa 3. MeTun-3-meTokcu-3-(2-MeToKeMeTun)-1-MeTun-5-Hitpo-2-oKcoiHaoniH-6-kapbokcunaT

YKkaszaHy B 3arofioBKY CMOMyKy OAEPXyBanu 3 MPOMDKHOI CMOMyKM CTagii 2 LMASXOM BUKOPUCTAHHS
aHanoriyHoro NpoTOKOIy, Yka3aHoro B cTagii 6a npuknagy 81.

MS (ES+) maca/3apsag = 309,53 (M+1).

Crapgis 4. MeTun-5-amiHo-3-MeTOKCU-3-(2-MeTOKCUETUI)-1-MeTuUN-2-0KCoiHAO0MiH-6-KapbokcnnaT

YKaszaHy B 3arofioBKY CMOMyKy OAEPXXyBanu 3 MPOMDKHOI CMOMyKW cTagii 3 LWASXOM BUKOPUCTaHHSA
aHanoriyHoro NpoTOKOIy, Yka3aHoro B cTagil 7a npuknagy 81.

MS (ES+) maca/3apsag = 309,53 (M+1).

Cragis 5. 8-MeTokcu-8-(2-meTokenetun)-2,6-gumeTtn-6,8-aurigpo-3H-nipono[2,3-g]xiHa3oniH-4,7-aioH

YkasaHy B 3arofloBKy Cromnyky OAepXyBanu 3 MpOMiKXHOI cnonyku cTapii 4 WnsxoMm BUKOPUCTaHHS
aHarnoriyHoro nNpoToKony, ykasaHoro B ctagii 8 npuknagy 71. Ii BUKopucToByBanu Sk Taky Ans HACTYNHOI
cTagii.

MS (ES+) maca/zapsag = 318,46 (M+1).

Cragia 6. 4-Xnop-8-meTokcu-8-(2-meTokcmeTun)-2,6-gumeTtnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-
OH



YKkasaHy B 3arofioBKy CrMOfyKy ofepXXyBanu 3 MPOMDKHOT CMONYKM cTadil 5 WNaXoM BUKOPUCTaHHS
aHanoridyHoro NpoToKony, ykasaHoro B ctagii 9 npuknagy 71.

MS (ES+) maca/zapsag = 336,47 (M+1).

Cragia 7. (R&S)-4-((R)-1-(3-(1,1-Oudbtop-2-rigpokcn-2-meTnnnponin)-2-gptopeHin)etun)amiHo)-8-
MeTOoKCK-8-(2-meTokecneTnn)-2,6-aumetnn-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H

YKka3aHy B 3arofioBKy Cronyky ofepXyBamnu LUMASXOM 34IMCHEHHS peakuil NpoMiKHOT cnonyku ctagii 6 i
rinpoxnopuay  (R)-1-(3-(1-amiHoeTun)-2-ptopdeHin)-1,1-gudtop-2-meTunnponanH-2-ony  (ctagia  6a
npuknagy 4) Wnisxom BUKOPUCTaHHS aHarnoriyHoro NnpoTokony, ykasaHoro B ctagii 10 npuknagy 71.

[Ba cTepeoizomepu po3ainsanm 3a 4ONOMOro xipanesHoi npenapatmeHoi HPLC.

XipanbHui cnocié HEX0.1 %DEA_IPA 60_40 _A_D_1.2ML_12MIN_290NM CHIRALPAK IC-087

Mik 1: (R/S)-4-(((R)-1-(3-(1,1-audptop-2-rigpokcun-2-metunnponin)-2-propdeHin)etun)amiHo)-8-meTokeu-
8-(2-meToKCMETUN)-2,6-anMeTuUN-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH
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1H AMP (400 Ml'y, DMSO-ds) 8,31 (d, J=7,3 'y, 1H), 7,93 (s, 1H), 7,68-7,59 (m, 1H), 7,56 (s, 1H),
7,40-7,28 (m, 1H), 7,28-7,14 (m, 1H), 5,88-5,74 (m, 1H), 5,35 (s, 1H), 3,28 (s, 3H), 3,26-3,18 (m, 1H), 3,16-
3,05 (m, 1H), 3,00 (s, 3H), 2,89 (s, 3H), 2,34 (s, 3H), 2,29-2,12 (m, 2H), 1,61 (d, J=7,0 'y, 3H), 1,24 (s, 3H),
1,22 (s, 3H).

MS (ES+) maca/3apsag = 546,93 (M+).



XipanbHa HPLC, Rt: 4,21 xB.
Mik 2: (S/R)-4-(((R)-1-(3-(1,1-gudpTop-2-rigpokcu-2-meTunnponin)-2-topdeHin)eTnn)amiHo)-8-MeToKcu-
8-(2-meTokcmneTnn)-2,6-gumeTun-6,8-aurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH

H AMP (400 Mly, DMSO-ds) & 8,31 (d, J=7,3 'y, 1H), 7,93 (s, 1H), 7,67-7,58 (m, 1H), 7,56 (s, 1H),
7,36-7,27 (m, 1H), 7,27-7,18 (m, 1H), 5,88-5,78 (m, 1H), 5,35 (s, 1H), 3,28 (s, 3H), 3,26-3,21 (m, 1H), 3,14-
3,03 (m, 1H), 2,99 (s, 3H), 2,88 (s, 3H), 2,34 (s, 3H), 2,29-2,08 (m, 2H), 1,61 (d, J=7,0 'y, 3H), 1,25 (s, 3H),
1,22 (s, 3H).

MS (ES+) maca/3apsag = 546,93 (M+).

XipanbHa HPLC, Rt: 5,64 xB.

Mpuknag 146. (R&S)-4-(((R)-1-(2-®T0p-3-((R&S)-ninepmnamnH-3-in)deHin)etun)amiHo)-2,6,8,8-
TeTpameTun-6,8-aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 133)
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Crapia 1. (R)-4-((1-(3-bpom-2-thTopdeHin)eTun)amiHo)-2,6,8,8-tetpametun-6,8-aurigpo-7H-nipono(2,3-
g]xiHa3oniH-7-0H



YKkasaHy B 3arofioBKy CMOSyKy ogepXyBanu 3 NPOMIKHOI cnonyku ctagii 6 npuknagy 81 i komepuinHo
poctynHoro  (R)-1-(3-6pom-2-pTopdheHin)eTan-1-amiHy  LINAXOM 3aCTOCYBaHHSl MNOAIOHOro MnpOTOKOMy,
ykasaHoro B ctagii 10 npuknagy 71.

MS (ES+) maca/3apag = 457,29 (M+).

Crapisa 2. T1pet-bytun-(R)-5-(2-¢pTtop-3-(1-((2,6,8,8-TeTpameTnn-7-okco-7,8-aurigpo-6H-nipono(2,3-
glxiHasoniH-4-in)amiHo)eTun)deHin)-3,4-gurigponipnanH-1(2H)-kapbokecunat

Y nepewmiwyBaHun  po3umH  (R)-4-((1-(3-6pom-2-dpTopheHin)eTun)amiHo)-2,6,8,8-TeTpameTnn-6,8-
aurigpo-7H-nipono([2,3-g]xiHasoniH-7-oHy (cTagia 1, 350 mr, 0,765 mmoneb), 1,4-giokcany (10,0 mn) i Boaum
(2,0 mn) popasanu  TpeT-6yTun-5-(4,4,5,5-teTpameTtun-1,3,2-giokcaboponaH-2-in)-3,4-gurigponipuamnH-
1(2H)-kap6okcunart (355 wmr, 1,148 mmonsb), kapboHaT kanito (317 wmr, 2,296 mmonb) i PdCl2(dppf).DCM (62,5
mr, 0,077 Mmonb) B iHEpTHIN aTmocdepi i peakuiiHy cymiw nepemiwysanu npu 120 °C npotarom 16 rog. y
3anevataHomy drakoHi. PeakuinHy cymiw posbasnsanu etunauetatom (30,0 mn) i Bogoto (20,0 mn).
OpraHiyHni wap BigOKpeMItoBanu, NPOMMUBAaNN CONMbOBUM PO34YMHOM, BUCyLWyBanu Hag 6e3sogHM Na2S04
i BuMaptoBanu. 3anuuok ouuwany 3a Jornomorol cnew-xpomaTorpadii i3 3acTocyBaHHAM rpagieHTa
eTunaueTaT-rekCaH 3 ogepXaHHsM yKa3aHoi B 3arofioBKY CMOYKW.

MS (ES+) maca/3apsag = 560,43 (M+1).

Cragis 3. (R&S)-TpeT-byTun-3-(2-ptop-3-((R)-1-((2,6,8,8-TeTpameTun-7-okco-7,8-gurigpo-6H-
nipono[2,3-glxiHa3oniH-4-in)amiHo)eTun)deHin)ninepuamH-1-kapbokcmnaT



CyMiL TpeT-6yTun-(R)-5-(2-cdbTop-3-(1-((2,6,8,8-TeTpameTnn-7-okco-7,8-aurigpo-6H-nipono[2, 3-
g]xiHasoniH-4-in)amino)eTun)deHin)-3,4-gurigponipnanH-1(2H)-kapbokennaty  (ctagia 2, 0,3 r, 0,536
Mmornb), chopmiaty amoHito (0,237 r, 3,75 mmons) i Pd(OH)2 Ha Byrinni (0,075 r, 0,536 mmonb) B EtOH (10,0
mn) i Bogi (2,0 mn) nepemiwysanu npu 80 °C npoTtarom 4 rog. PeakuinHy cymiw oxonogxysanu A0 KIMHaTHOI
TemnepaTypu i ineTpyBanM 4epes wap uenity. ®PinbTpar KOHUEHTpyBanmuM W OAepXaHWWA 3anuLlok
posainsanu mix etunauetaTtom (30,0 mn) i Bogoto (20,0 mn). OpraHiyHmi Wwap BigoOKpemnioBanu, BUCYyLLYBanm
Hag 6e3sogHuM NaxSO4 i BunaproBanu. 3anuWoK ouuwanu 3a Aonomorotw drew-xpomaTtorpadii i3
3actocyBaHHAM rpagieHta MeOH-DCM i gopgatkoBo ouuwanu 3a gonomoroto npenapatmeHoi HPLC 3
ofiepXXaHHSAM yKa3aHoi B 3aronosky crnonyku (280 wmr, Buxig 93 %).

MS (ES+) maca/3apsg = 562,58 (M+1).

Crapgis 4. (R&S)-4-(((1R)-1-(2-®T1Op-3-(ninepmamnH-3-in)deHin)etun)amiHo)-2,6,8,8-teTpameTun-6,8-
avrigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 133)

Y nepemiwyBaHun po3vnH TpeT-6yTnn-3-(2-cdbtop-3-((R)-1-((2,6,8,8-TeTpameTun-7-okco-7,8-gurigpo-6H-
nipono[2,3-g]xiHa3oniH-4-in)amiHo)eTun)deHin)ninepmamH-1-kapbokcmnaty (ctagia 3, 0,1 r, 0,178 mmonb) y
DCM (10,0 mn) popgasanu 4 M HCI B pgiokcaHni (0,890 mn, 3,56 mMMonb) 3a KiMHaTHOI Temnepatypw i
nepemiwysann npotarom 16 rod. PeakuinHy cymill KOHUEHTpyBanu i BuUCyllyBanu i3 3aCTOCyBaHHAM
a3e0TPOMNHOro CrMiNbHOIO BUMAapPIOBaHHS 3 TOMYONOM i 4OAATKOBO OuYMLlanv 3a OOMOMOrol npenapaTuBHOI
HPLC B oCHOBHOMY CepejoBULLI 3 OAEPKaHHAM yKa3aHOi B 3arofiloBKY CrOMYKU.

H AMP (400 Ml'y, DMSO-ds) 6 8,93 (s, 1H), 8,39 (s, 1H), 7,74-7,68 (m, 1H), 7,61-7,52 (m, 1H), 7,37-
7,28 (m, 1H), 7,28-7,18 (m, 1H), 6,08-5,94 (m, 1H), 3,31 (s, 3H), 3,16-2,99 (m, 1H), 2,99-2,83 (m, 1H), 2,62-
2,54 (m, 5H), 1,97-1,74 (m, 5H), 1,70 (d, J=7,0 'y, 3H), 1,39 (s, 3H), 1,38 (s, 3H).

MS (ES+) maca/3apsag = 462,48 (M+1).

Mpuknag 147. (R/S)-4-((1-(2-PTOp-3-(TPUdTOPMETUN)PEHIN)ETMN)amiHO)-2,6,8,8-TeTpameTurn-6,8-
aurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH (cnonyka 134)



YkasaHy B 3arofioBKy CMnosiyky ogepxyBanwu i3 4-xnop-2,6,8,8-tetpameTtnn-6,8-gurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-oHy  (MpoMixxHa cnonyka  cragii 6 npuknagy  81) [ (R/S)-1-(2-dpTOpP-3-
(TpndTopMeTUN)dbeHin)eTan-1-amiHy (cTagia 3 npuknagy 2) LWISXOM BUKOPUCTAHHS  aHarnorivyHoro
NpoToKony, ykasaHoro B ctagii 10 npuknagy 71.

1H AMP (400 Ml'y, DMSO-ds) d 8,28 (d, J=7,0 'y, 1H), 7,87 (s, 1H), 7,83-7,78 (m, 1H), 7,68-7,62 (m,
1H), 7,61 (s, 1H), 7,39-7,32 (m, 1H), 5,82-5,70 (m, 1H), 3,28 (s, 3H), 2,31 (s, 3H), 1,65 (d, J=7,1 'y, 3H),
1,35 (s, 3H), 1,33 (s, 3H).

MS (ES+) maca/3apsag = 447,36 (M+1).

Mpuknag 148. (8R/S)-4-(((1R)-1-(3-(3-(AumeTmnamiHo)-1,1-andTop-2-rigpokcn-2-meTmnnponin)-2-
dTOopdeHin)eTnn)amiHo)-8-metokcu-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H  (cnonyka

T R

LB x*/@f AN Am

3 o 0
/

Cragia 1. (R/S)-4-(((R)-1-(3-(1,1-Ondptop-2-meTunanin)-2-dpropdeHin)eTun)amiHo)-8-meTokcu-2,6,8-
TpumeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa30iH-7-0H

YKkaszaHy B 3arofoBky cronyky opepxysanu 3i cnonyku 101b wnaxom BMKOPUCTaAHHS aHarnoriyHoro
NpOTOKONY, Yka3aHoro B ctagii 1 npuknagy 89.

MS (ES+) maca/3apsag = 485,30 (M+1).

Cragis 2. (8R/S)-4-(((1R)-1-(3-(OudTop(2-meTnnokcnpaH-2-in)metun)-2-gpTopdeHin)etun)amiHo)-8-
MeTokcu-2,6,8-tpumeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H



YKkasaHy B 3arofioBKy CrMOSyKy oepXXyBann 3 MNPOMDKHOT CMONyku ctagdii 1 WnaxoM BUKOPUCTaHHS
aHanoriyHoro NPOTOKONY, ykasaHoro B ctagii 1 npuknaay 140.

MS (ES+) maca/3apsag = 501,44 (M+1).

Crapis 3. (8R/S)-4-(((1R)-1-(3-(3-(AumeTmnamiHo)-1,1-andTop-2-rigpokcn-2-meTmnnponin)-2-
dTOopdeHin)eTnn)amiHo)-8-metokcu-2,6,8-TpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H  (cnonyka
135)

Yy nepemillysaHum PO34uH (8R&S)-4-(((1R)-1-(3-(amdTop(2-MeTUnoKCUpaH-2-in)metun)-2-
dTopheHin)eTun)amiHo)-8-meTtokeu-2,6,8-tpumetun-6,8-gurigpo-7H-nipono[2,3-glxiHasoniH-7-oHy (0,8 T,
1,598 mmonb) y 2-nponaHoni (3,5 mn) i Bogi (0,5 mn) gogasanu anmetunamid (1,802 r, 15,98 mmons) i TEA
(0,446 mn, 3,20 mmonb) 3a KiMHaTHOT TemnepaTypu. PeakuinHy cymiw nepemiwysanu npu 80 °C npoTarom
16 rog. Po3unHHUK Buaananu nig Bakyymom i HeouuweHu matepian (0,360 r) ounwanu 3a SONOMOro
KOMNOHKOBOI (pneull-xpomaTtorpadii i3 3actocyBaHHsaM 0-10 % MeOH y DCM 3 ogepxkaHHAM ykasaHoi B
3aronosky cnonyku (0,2 r, Buxig 22,93 %).

MS (ES+) maca/3apsag = 546,42 (M+1).

1H AMP (400 Ml'y, DMSO-ds) 6 8,44-8,31 (m, 1H), 8,00 (s, 1H), 7,71-7,60 (m, 1H), 7,59-7,54 (m, 1H),
7,38-7,28 (m, 1H), 7,26-7,18 (m, 1H), 5,89-5,77 (m, 1H), 3,35-3,31 (m, 2H), 3,30 (s, 3H), 3,15-2,98 (m, 2H),
2,90-2,87 (m, 3H), 2,42-2,18 (m, 3H), 1,66-1,58 (m, 3H), 1,49 (s, 3H), 1,32-1,22 (m, 4H), 1,22-1,14 (m, 3H),
1,12-1,06 (m, 1H) (AMP giactepeomepHoi cymiLui).

[lBa cTepeoizomepun po3ginanu 3a 4ONomMoro XipanbHoi npenapaTtusHoi HPLC.

XipanbHuit cnoci6 HEX_0.1 %DEA_IPA_MEOH_90 10 _1.5ML _20Min_225NM CHIRALPAK OX-H
CRL-061

MMik 1: (S/R)-4-(((R)-1-(3-((S/R)-3-(anmeTnnamiHo)-1,1-andtop-2-rigpokcmn-2-meTnnnponin)-2-
dTopheHin)eTun)amiHo)-8-meTokeu-2,6,8-tpumetnn-6,8-gurigpo-7H-nipono[2,3-g]xiHasoniH-7-oH  (cnonyka
135a)



1H AMP (400 Ml'u, DMSO-d6) 6 8,31 (d, J=7,3 'y, 1H), 7,95 (s, 1H), 7,65-7,58 (m, 1H), 7,56 (s, 1H),
7,38-7,26 (m, 1H), 7,26-7,18 (m, 1H), 5,89-5,67 (m, 1H), 5,25 (bs, 1H), 3,30 (s, 3H), 2,89 (s, 3H), 2,34 (s,
3H), 1,96-1,85 (m, 1H), 1,84-1,74 (m, 1H), 2,21 (s, 6H), 1,61 (d, J=7,1 'y, 3H), 1,49 (s, 3H), 1,24 (s, 3H).

MS (ES+) maca/sapsag = 546,42 (M+1), xipansHa HPLC, RT: 9,14 xB.

Mik 2: (S/R)-4-(((R)-1-(3-((R/S)-3-(aumeTnnamiHo)-1,1-and Top-2-rigpokcmn-2-meTnnnponin)-2-
dTopdeHin)eTnn)amiHo)-8-metokcu-2,6,8-tpumeTnn-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-0H  (cnonyka
135b)

1H AMP (400 MI'y, DMSO-ds) & 8,31 (d, J=7,4 'y, 1H), 7,96 (s, 1H), 7,67-7,58 (m, 1H), 7,56 (s, 1H),
7,38-7,27 (m, 1H), 7,26-7,17 (m, 1H), 5,88-5,77 (m, 1H), 5,29 (bs, 1H), 3,30 (s, 3H), 2,89 (s, 3H), 2,36 (s,
3H), 2,21 (s, 6H), 1,98-1,85 (m, 1H), 1,85-1,71 (m, 1H), 1,61 (d, J=7,1 'y, 3H), 1,49 (s, 3H), 1,27 (s, 3H).

MS (ES+) maca/3apsag = 546,42 (M+1), xipansHa HPLC, RT: 10,07 xB.

Mpuknag 149. (R/S)-2,6,8,8-TetpameTtun-4-((1-(3-(TpudTopmeTun)deHrin)eTun)amino)-6,8-aurigpo-7H-
nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 136)




YKkasaHy B 3arofioBKy CMnosiyky ogepxysanu 3 4-xnop-2,6,8,8-tetpameTtun-6,8-gurigpo-7H-nipono[2,3-
g]xiHa3oniH-7-oHy (npomixHa cnonyka ctagii 6 npuknagy 81) i (R/S)-1-(3-(TpudpTopmeTun)deHin)etaH-1-
aMiHy LUMSIXOM BMKOPUCTAHHSA aHanoriYyHoro NpoTokosy, ykasaHoro B ctagii 10 npuknagy 71.

1H AMP (400 My, DMSO-de) 6 8,22 (d, J=7,7 'y, 1H), 7,85-7,81 (m, 2H), 7,80-7,74 (m, 1H), 7,62-7,55
(m, 3H), 5,73-5,63 (m, 1H), 3,27 (s, 3H), 2,36 (s, 3H), 1,64 (d, J=7,1 'y, 3H), 1,35 (s, 3H), 1,34 (s, 3H).

MS (ES+) maca/sapsag = 429,42 (M+1).

Mpuknag 150. 4-(((R)-1-(3-AmiHo-5-(TpndpTopMmeTmn)deHin)etTmun)amiHo)-6-meTokeu-2,6,8-tpumetnn-6,8-
avrigpo-7H-nipono[3,2-g]xiHasoniH-7-oH (cnonyka 137)
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Cragis 1. 4,6-0umeTokcu-2,6,8-TpnmeTnn-6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-oH

\

YkazaHy B 3arofioBky CMnonyky ogepxyesanu 3 4-xnop-6-meTtokcu-2,6,8-Tpumetnn-6H-nipono[3,2-
glxiHazoniH-7(8H)-oHy (ctagia 10 npuknagy 109) wWRAXOM BUKOPWUCTAHHS aHaroriyHOro mnpoTOKOony,
ykasaHoro B ctagii 10 npuknagy 71, WnAsSxoM BUKOPUCTaHHSA aHanoriyHoro NnpoTokony, ykasaHoro B ctagii 10
npuknagy 71.

MS (ES+) maca/3apsag = 288,27 (M+1).

Crapis 2. (R&S)-4-(((R)-1-(3-AmiHO-5-(TpudpTopmeTun)deHin)etun)amiHo)-6-meTokcmn-2,6,8-TpumeTtun-
6,8-gurigpo-7H-nipono[3,2-g]xiHa3oniH-7-0H (cnonyka 137)

CF NH

YKkaszaHy B 3arofoBKy CMonyky ogepxysanu 3 npomikHoi cronyku ctagii 1 i (R)-3-(1-amiHoeTun)-5-
(TpudTOopMeETUN)aHiNiHY (cTagia 4 npuknagdy 1) WASAXOM BUKOPUCTaHHSA aHarnoriYyHoro NpoToKony, ykasaHoro
B ctagii 10 npuknagy 71, i3 3acTocyBaHHsIM aHanoriYHoro NpoToKony, ykasaHoro B ctagii 10 npuknagy 71.

H AMP (400 Ml'y, DMSO-d6) & 8,45-8,37 (m, 1H), 8,30-8,22 (m, 1H), 7,13 (s, 1H), 6,94-6,84 (m, 2H),
6,75-6,68 (m, 1H), 5,59-5,50 (m, 3H), 3,22 (s, 3H), 2,96-2,88 (m, 3H), 2,42-2,38 (m, 3H), 1,59-1,53 (m, 3H),
1,52 (s, 3H).

MS (ES+) maca/3apsag = 460,36 (M+1).



Mpuknag 151. (R)-4'-((1-(3-AmiHO-5-(TpndTOpMETUN)beHiN)eTun)amiyo)-2',6'-gumeTun-2,3,5,6-
TeTparigpocnipo[nipaH-4,8'-nipono[2,3-g]xiHa3oniH]-7'(6'H)-oH (cnonyka 138)

NH,

(0]

YkasaHy B 3arofioBKy Cnosiyky ogepxysanu 3 4'-xnop-2',6'-gumetnn-2,3,5,6-tetparigpocnipo[nipaH-4,8'-
nipono[2,3-g]xiHa3oninH]-7'(6'H)-oHy (cTagis 7 npuknagy 135) i (R)-3-(1-amiHoeTun)-5-
(TpudpTopmeTmn)aHininy (ctagia 4 npuknagy 1) WASAXOM BUKOPUCTAHHSA aHaroriyHoro NpoToKOMy, yKazaHoro
B ctaaii 10 npuknaay 71.

1H AMP (400 Ml'y, DMSO-ds) & 8,14 (d, J=7,9 'y, 1H), 7,87 (s, 1H), 7,73 (s, 1H), 6,92-6,88 (m, 1H),
6,87-6,84 (m, 1H), 6,74-6,66 (m, 1H), 5,62-5,51 (m, 3H), 4,17-3,99 (m, 2H), 3,96-3,77 (m, 2H), 3,26 (s, 3H),
2,39 (s, 3H), 1,90-1,73 (m, 4H), 1,57 (d, J=7,0 'y, 3H).

MS (ES+) maca/3apsag = 486,42 (M+1).

Mpuknag 152. (R&S)-4-(((R)-1-(3-AMiHO-5-(TpndTOpMETUN)DEHIN)eTUn)amiHo)-8-eTun-8-metTokeu-2,6-
anmeTun-6,8-gurigpo-7H-nipono[2,3-g]xiHa3oniH-7-oH (cnonyka 139)
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YKkaszaHy B 3arofnoBKy CMonyky ogepxysanu 3 4-xnop-8-etnn-8-meTtokcu-2,6-anmeTnn-6,8-gurigpo-7H-
nipono[2,3-g]xiHa3oniH-7-oHy (cTagis 6 npuknagy 139) i (R)-3-(1-amiHoeTun)-5-(TpndTopMeTUn)aHiniHy
(cTagia 4 npuknagy 1) WNAXoM BUKOPUCTaHHSA aHanoriYHoro NpoTokony, ykasaHoro B ctagil 10 npuknagy 71.

H AMP (400 Ml'y, DMSO-d6) 6 8,21 (d, J=7,9 Ty, 1H), 7,92 (s, 1H), 7,52 (s, 1H), 6,93-6,86 (m, 2H),
6,76-6,65 (m, 1H), 5,61-5,52 (m, 3H), 3,28 (s, 3H), 2,91 (s, 3H), 2,41 (s, 3H), 1,97-1,79 (m, 2H), 1,57 (d,
J=7,0 l'u, 3H), 0,69-0,58 (m, 3H).

MS (ES+) maca/3apsag = 474,55 (M+1).

Mpuknag 153. Axanis B3aemogii KRAS-SOS1

AHania B3aemogii NnpoBoANNN AN OUIHKA 34aTHOCTI CMonyK nopywyBaTtu Binok-6inkosi B3aemopgii Mix
hSOS1 i hKRASG12C. IHribyBanbHuin edpekT cnonyk wono B3aemogii GST-hSOS1, 564-1049aa,
EeKCnpecoBaHOro W ouuweHoro pansi nabopatopHoro 3acTtocyBaHHs, i HIS-hKRASG12C (R06-32DH,
SignalChem) ouiHioBanu i3 3actocyBaHHAM TexHonorii HTRF-BusBneHHa B 6ioximiyHoMy aHanisi. Cnonyku



nonepenHbo iHkybyBanu 3 pobounm poddunHom hSOS1 3 koHueHTpauieto 10-50 HM Ha nyHKy 384-nyHKOBOrO
nnaHweTa (Perkin Elmer, Ne 3a kat. 6007290) npotsarom 10 xB. npu 20 °C y Oydpepi ana ananisy, Lo
mictute 5 MM HEPES, pH 7,4, 150 MM NaCl, 10 MM EDTA, 1 MM DTT, 0,05 % BSA dpakuii V Ta 0,0025 %
Igepal. Peakuito iHiuitoBanu wnsxoMm gogaBaHHs poboyvoro po3unHy hKRASG12C i3 koHueHTpauieto 100-300
HM y 6ycdep ana aHanidy. 3aranbHun ob'em Ana aHanisy craHosumB 15 Mkn. Peakuito npogosxysanwu
npotsarom 30-60 xB. npu 20°C. MNoTiMm gogaBanu po3ynH Ans BUSBMNEHHS, Wwo Mictutb MAb-d2 go GST (Ne
61GSTDLA, Cisbio BioAssays) i MAb-Tb go HIS (Ne 61HISTLA, Cisbio BioAssays), yci ogepxaHi B 6ydepi
ans HTRF-susienernHs (Ne 61DB10RDF, Cisbio BioAssays), i gogatkoso iHky6yBanu npotarom 30-60 xB.
npu 20°C. HTRF-curHan peecTpyBanu Ha MikponnaHweT-puaepi PHERAStar. CnieBigHoWweHHs curHanis,
ogepxaHux npu 665 HM i 620 HM, 3acTtocoByBanu Ansi OBYMCMEHHSA BIACOTKa iHriGyBaHHA CMOMyKu 3
BMKOPUCTAHHAM HacTynHOCiBpMyUEHHS ANs TECTOB aHOoi Cnony K-

CNiB BiAHOUEHHS Arsl HEraTUB HOMO KOHTPOSO)
(cniBBigHOUEHHSA AN NO3UTUB HOMO KOHTPOJO —

CNiB BiAHOUEHHS Orsi HEraTUB HOMO KOHTPOSO)

% iHriby BaHm =100 — x100

ae

no3nTneHU koHTponb = hSOS1+hKRASG12C+MAb-d2 no GST+Mab-Tb go HIS,

HeratuBHUM kOHTponb = hKRASG12C+MAb-d2 o GST+MAb-Tb go HIS.

3HauveHHs1 ICso wopo iHridyBaHHs B3aemogii KRAS-SOS1 cnonyk 3rigHO 3 BapiaHTaMu 34iNCHEHHS
OaHOro BUHaxody HaBedeHi B Tabnumui 7 Hwkye. Cnonykm 3 ICso Big 1 HM go 10 HM 3rpynoBaHi B rpyny A,
cnonyku 3 ICso Big 11 HM go 25 HM 3rpynoBsaHi B rpyny B.

Tabnvuysa 7

Mpyna NeNe cnonyk
1, 2, 10, 13, 18, 23a, 23b, 25, 27a, 27b, 28, 29, 30a, 30b, 31a, 31b, 32b, 34, 35, 36a, 36b,
37, 38, 39, 42, 45, 53a, 54, 55, 58, 62, 63, 64, 66, 68, 70, 72, 73, 76a, 80, 81, 86, 88, 90,

A 92, 93a, 93b, 94a, 96, 98a, 99, 101, 101a, 101b, 104, 105, 106, 109, 113, 121a, 121b, 122,
123a, 127b, 128a, 128b, 129a, 130a, 132b, 135, 135a, 135b
B 47, 53b, 75, 91, 95, 96a, 98, 98b, 110, 131, 138, 139

Mpuknag 154. AHanis obmiHy ryaHiHoBux HykneoTugis (GNEA)

AHania GNEA nposogunu ansa ouiHkm edekTiB cnonyk wono obmiHy Hykneotuais hKRASG12C,
onocepepkoBaHoro hSOS1. [HribyBanbHUA edekT cnonyk wono onocepegkoBaHoro HIS-hSOS1, 564-
1049aa, 3aBaHTaxeHHs TP y GST-hKRASG12C, 1-169aa, obuaBa 3 AKMxX ekcnpecyBanu n odvwanu ans
nabopaTopHOro 3acTocyBaHHS, OUiHIOBaNM i3 3actocyBaHHsAM TexHornorii HTRF-BusiBneHHs B GioxiMiyHOMY
aHanisi. Cnonyku nonepefHbo iHKybyBanu 3 pobounm poszunHom hSOS1, wo mictnts 10-50 HM hSOS1 i 200
HM EDA-GTP-DY-647P1 (BurotoBrneHun Ha 3amoBneHHsi, Jena Biosciences) Ha nyHky 384-nyHKOBOro
nnaHweTa (Perkin Elmer, Ne 3a kat. 6007290), npotarom 10 xB. npu 20°C y Gydepi ana aHanisy, sikui
mictute 10 MM HEPES, pH 7,4, 150 MM NaCl, 5 mM MgCI2, 1 mM DTT, 0,05 % BSA dpakuiji V ta 0,0025 %
Igepal. Peakuito iHiyitoBanu wnaxom gogaBaHHs poboyoro po3umHy hKRASG12C, wo mictute 25-125 HM
hKRASG12C i MAb-Tb go GST (Ne 61GSTTLA, Cisbio BioAssays), y 6ydep ansa aHanidy. 3aransHumn o6'em
ana aHanisy crtaHoumB 15 mkn. Peakuito npogosxyBanu npotsarom 30-60 xB. npu 20°C. HTRF-curHan
peecTpyBanu Ha MikponnaHweT-puaepi PHERAStar. CniBigHOWeHHA curHanis, ogepXxaHux npy 665 HMm i
620 HM, 3acTocoByBanu| A(BNBEIMPEHHA BIICOIRIOBAIESAQHN LHONYKN HACTYNMHUM YNHOM:

CniB BiOHOUEHHSA ANSi HEraT!B HOM KOHTPOIHO)
(cniBBigHOUEHHA AN NO3UTUB HOM KOHTPOIHO —

% iHriby BaHm =100 — x100

CNiB BiOHOUEHHS N1 HEraTUB HOMO KOHTPOJSTO)

ae

no3nTmBHUIA KOHTPONb = hSOS1+EDA-GTP-DY-647P1+hKRASG12C+MAb-Tb no GST,

HeraTuBHWUN KOHTponb = EDA-GTP-DY-647P1+hKRASG12C+MAb-Tb go GST.

3HaveHHs [Cso wopo iHribysaHHA OOMIHY ryaHIHOBMX HYKNeOTWAiB CMofyk 3a AaHUM BWHaXo4oM
HasefeHi B Tabnuui 8 Hmk4e. Crnonyku 3 ICso Bia 1 HM go 30 HM 3rpynosaHi B rpyny A, cnonyku 3 1Cso Big 31
HM go 130 HM srpynosati B rpyny B.



Tabnvuysa 8

Mpyna NeNe crionyk
2,13, 18, 23a, 23b, 25, 27a, 27b, 28, 29, 30a, 30b, 31a, 31b, 32b, 35, 36a, 36b, 37, 38,
39, 42, 53a, 53b, 54, 55, 58, 62, 63, 64, 66, 68, 72, 73, 76a, 80, 81, 88, 94a, 96, 98, 98a,

A 99, 101, 101b, 104, 105, 106, 109, 121b, 122, 123a, 127b, 128a, 129a, 130a, 132b, 135,
135a
B 1, 10, 34, 45, 47, 70, 75, 86, 90, 91, 92, 93a, 93b, 95, 96a, 98b, 101a, 110, 113, 121a,

128b, 131, 135b, 138, 139

Mpuknag 155. MpoTtokon aHanisy gocdopuniosaHHa ERK

Cnonykn TecTtyBanu LoAo iXHbOI 3gaTHocTi iHridyBatn pERK nicnga ctumynsuii 3a gonomoroto EGF y
knitnHax DLD1. KnitnHu BuciBanu 3a 0,2 MinbroHa KMiTUH Ha NyHKY B 96-NyHKOBMI NNaHLWeT AN KynbTyp
TKaHWH 3i 3B'a3yBaHHAM kniTuH y 100 Mkn NOBHOro cepenosuLla Ta 3abesnevyBanu BiACTOBAHHA NPOTArOM
Houi (16-20 roa.). HactynHoro gHs knitmHM o6pobntoBany TeCToOBaHMMK CNOJTyKaMM i3 PiI3HUMU 3HAYEHHSAMMU
KOHLEHTpaUii NpoTArom 2 rof. i3 HacTynHow cTumynsdieto 3a gonomoroto 200 Hr/mn hEGF (po3baeneHoro B
PBS) npotarom 5 xBunuH. NoTiM KNiTMHM oguH pa3 npomuBanu 3a gonomoroto PBS i niggaBanu nisucy y
cBixoogepxaHomy Oydepi gna nisucy (HagaHomy 3 Habopom ansa aHanisy ERK1/2 p-T202/Y204
alphascreen surefire, Ne 3a kat.: TGRESB10K, Perkin Elmer). Jlianc npoBogunu B wwenkepi 4N nnaHweTis
npotarom 10-15 xB. Jlisat nepeHocunn B 386-6inun nnaHwet opti-plate (Perkin Elmer) Ta anania
alphascreen wopgo pERK npoBognnu 3rigHo 3 iHCTpyKUisMy BUpoBHuKa. MnaHweT 34ntyBanu nicnsa 2 roa.
iHKyBauil B wenkepi aona nnaHwerTis npu h npmn 300 06./xB., 25-28 °C. BigMiHHICTb MK HECTUMYNBLOBaHUM i
CTUMYINbOBaHVM KOHTpoOrneMm i3 cepeposuwem-Hociem posrngganm gk 100 % doccopunioBaHHs ERK i
BiANOBIOHO po3paxEepearesie.siiGyraHas OMENYRLIT— cepenHe sHaueHHs 6e3 cTrmy nsui) -
(cepenHe 3Ha4YeHH:A AnA TeCTOB aHOI CMOMYy KN— CepeaHe 3Ha4YeHHs 6e3 cTumy nsuji)

(cepenHe 3HayYeHHS Nig Yac CTUMY NsLii — cepeaHe 3Ha4YeHHst 6e3 cTUMy nsiii)

%100

% iHriby BaHm =

3HaveHHs 1Cso wopno iHribyBaHHs doccopunioBaHHs ERK cnonyk 3a gaHum BMHaxogom HaBedeHi B
Tabnuui 9 Hwkye. Cnonykm 3 I1Cso Big 1 HM go 200 HM 3rpynosaHi B rpyny A, cnonyku 3 ICso Big 201 HM go
500 HM 3rpynoBaHi B rpyny B.

Tabnuuysa 9

pyna NeNe cnonyk

1, 2, 5, 13, 14, 18, 23a, 23b, 25, 27a, 27b, 28, 29, 30a, 30b, 31a, 31b, 32a, 32b, 33, 34,
35, 36a, 36b, 37, 38, 39, 42, 43, 45, 47, 53a, 53b, 54, 55, 57, 58, 62, 63, 64, 65, 66, 68,
69, 70, 73, 75, 76a, 78, 79, 80, 81, 86, 88, 90, 91, 93a, 93b, 94a, 95, 96, 96a, 96b, 98,

A 98a, 98b, 99, 101, 101a, 101b, 104, 105, 106, 109, 114, 116b, 121a, 121b, 122, 1234,
123b, 125b, 126a, 127b, 128a, 128b, 129a, 129b, 130a, 130b, 131, 132a, 132b,
135,1354a, 135b, 137, 138

B 3, 22, 22b, 26, 40, 41, 76b, 92, 103, 108, 110, 111, 116a, 117, 125a, 126b, 127a, 133,

134, 139

Mpuknag 156. NpoTokon aHanisy yTBOPEHHS KOMOHIN (aKTMBHICTb OKPEMOro 3acoby)

Knitunn DLD-1/MIA PaCa-2 Bucisanu 3a winbHocTi 300/500 kniTWUH Ha NyHKy BignoBigHO B 48-nyHKOBUIA
NNaHwWeT ANs KynbTyp TKaHWH i 3abe3nevyBanu BigCTOKBaHHS NpoTsirom Houvi (16-20 roa.). HactynHoro gHs
KNiTMHWM 0bpobnanu TecToBaHO abo eTaNoHHOK CMOMYKOK i3 Pi3HUMKU 3HAYEHHAMW KOHLUEeHTpauii n
NNaHweTn Ana aHanisy iHkybyBanu B CTaHOAPTHMX YMOBaX KynbTuBYBaHHA KNiTuH (37°C i3 5 % CO2). Micns
7 OHiB 0OpobKK nikapcbkum 3acoboM i3 KOXHOI NyHKU BUAANANU cepefoBULLE i NNaHWeTM NpomMmusBanu 3a
ponomoroto PBS. KonoHii 3abapentoBanu po34yvHOM KpucTaniyHoro dioneTtoBoro npotsarom 2-5 xB.
MnaHweT noTim obepexxHO NpoMMBanu BOZONPOBIAHOK BOOOK Ta BUCYLLIYBAnuM Ha NoBiTpi. [Anst KinbKicHOro
Bn3HadeHHs 200 MKN po3dMHy Ond BigMuBaHHA GapBHMKa, WO MiCTUTb 10 % NbOASIHOI OLTOBOI KUCNOTH,
JonaBanu 0o KOXHOI NyHKM | 3abesneuyBanu nepexig KpuctaniyHoro ¢ioneToBoro 3 KOJOHIN y po34dnH Mig
yac nepebyBaHHs npotarom 20-30 xB. Ha wWewnkepi Ana nnaHweTiB. [icna po3YMHEHHST ONTUYHY TYCTUHY
eKcTparoBaHoro 6apBHuMKa peecTpyBanu Ha nnaHweT-pugepi BioTek Synergy Neo Il npy 590 HM. 3HaueHHS
ONTUYHOI TYCTMHM BYNu NPsiMO NPOMNOPLiNHI POCTY KOJTOHIM.



A Wil i e b S e e Rl R e it NSRS EEE

cepefHs ONnTUYHA ry CTUHA ON1s1 XOJIOCTOro PO3YvuHy) —
(cepemHst onTUYHa ry cTMHa AN TeCTOB aHOI CMOJy KU —
cepefHst ONTUYHA Iy CTMHa ANS1 XONOCTOro PO34KHY)
(cepenHst onTMYHa Iy CTMHA AN KOHTPOJIO i3 cepefoBULLEM — HOCIEM —

x100

% iHriby BaHA =

cepenHa onTu4yHa ry CtTuHa anda XosnocToro pO3'-IVIHy)

MpuMiTKa: XONOCTUIM PO3UYNH MICTUTL TifTbKM PO3YNH ANS BigMMBaHHA GapBHMKA

Mpuknag 157. AHani3 npoTnpakoBoi akTMBHOCTI B 3D-cdpepoigax

Knitnim MIA PaCa-2 suciBanu 3a 2000 KniTWH Ha NyHKy B 96-NTyHKOBWUIA NNaHWeT ANst KyNbTyp TKaHWH i3
HagHM3bKM 3B'A3yBaHHAM kniTuH y 100 MKn MoBHOro cepefoBuula Ta 3abesnedvyBanu BigCTOHOBAHHS
npoTtarom Houi (16-20 roa.). HacTynHoro gHsa KniTMHM obpobnsanu TecToBaHO abo eTanoHHOK CMOSYKOHo i3
Pi3HMMM 3HAYEHHAMM KOHLUEHTpauii MW nnaHweT Ans aHanidy iHkybyBanM B CTaHOApTHUX YMOBax
KynbTUBYBAHHS KMiTWH, yka3aHux Buwe. Ha 5-i1 geHb 06pobkm nnaHweTt ueHTpudyrysanu npm 1000 06./xB.
npotarom 5 xB. i cepefoBulia AOMOBHIOBaNM CBikMMK 3acobamu o6pobku. [MnaHweT iHkybyBann B
CTaHOApPTHUX YMOBax KynbTWBYBaHHA KNiTWH npoTarom we 5 gHiB. Yepes 10 gHiB 06pobku nikapCbkum
3acobom 100 mMKn cepepoBua BMAANANM 3 KOXHOI JYHKM 3 HacTynHuMm pogasaHHam 100 mkn/nyHka

pearenTy Cell Titer (¢ b/ $e) sraJdiiy RUDBHHETRATTRM d& etainiedym PABer¥ra BUTpUMyBanm Ha

wenkepi (700 06./xB.) NpOTAroM 3 XBUIWH i3 HAGTYHOO BOOATKOBOK) iHK%ﬁ ieto npotamom 10 XBUAWH y
; CepedHe 3HAYEHHS 15 XQHOCION0 DO3YNHW = y
TempsBi. 100 MKN po3unHy 3 KOXKHOI TyHKM NepeHOCUurin B Ol HENPO30pMA 96-nyHKOBWIA NNaHWeT Ans

KyNbTyp TKaHWH | 34uTyBany (REPGAEHERHDIBHES EidTARSBTRETIEANeb ANORVHY (BinHOCHI GBITMOBI OANHWL)
6ynl{l%nm%c§@ rngoHnﬂoguiﬁHi KiNbKQeT A H&E HIEAFREQ RSN XDePYRTto pPo3UnHY)

(cepepnHe 3Ha4eHHsIRLU ons KOHTPOno i3 cepefoBULLEM — HOCIEM —
cepefHe 3Ha4YeHHs ALU onsi XOnocToro po3ymHy)

x100

MpumiTka: xonocTumn po3vmH mictuTb nuwe CTG i cepegosua (6e3 KniTuH)

EkcnepumeHTH in vivo

EdekTumsHicTb cnonyk 68, 101b in vivo y aosi 30 mr/kr aBa pasu Ha Joby nepopansHo i cnonykn 81 y aosi
50 mr/kr gBa pa3u Ha Joby nepopanbHO OUiHIOBaNM Ha Mogeni KceHoTpaHcnnaHvtaTta knitnd MIA PaCa-2
paKy MigLWnyHKOBOI 3ano3u NiognHn Ha 0e3TUMYCHUX MuLIaXx.

®parmentn nyxnmHm 3 MIA PaCa-2 6ynu nigwkipHO iMnnaHToBaHi B AinNsHKy 3 npaBoro 6oky
6e3TMMYCHUX MULEen. MuLlen, siKi HeCyTb NyXJIUHY, paHOOMI3yBarnu, WOWHO NYyXIMHU JOCArany cepeaHboro
06'emy ~141-142 mm3 (3a 06'eMy NyxnuH y fgianasoHi 72-242 mm3). Muwi 6ynuv nogineHi Ha HacTynHi rpynu
(n=10/rpyna): koHTponb i3 cepegoBuLem-Hociem, cnonykn 68 i 101b y posi 30 mr/kr gBa pasu Ha goby
nepopanbHo. Byno BCcTaHOBMNEHO, WO NPUrHiYeHHS poCTy NyxnuHu Ans cnonyk 68 i 101b npu 30 mr/kr aBa
pa3un Ha o6y nepopanbHo ctaHoBUTL 63,82 % i 65,71 % BignosigHo.

o6 ouiHnTh edekTUBHICTL cnonyku 81, MULLEN, SKi HECYTb MYXJIMHY, PaHAOMI3yBanu, LWONHO NMYyXIWUHA
pocsaranu cepegHboro ob'emy ~181-183 mm3 (3a o6'eMmy nyxnuH y dianasoHi 73-251 mm3). Muwi 6ynu
noAineHi Ha HacTynHi rpynu (n=8/rpyna): KOHTPOnb i3 cepegoBuemM-HocieM i cnonyka 81 (50 mr/kr goBa pasu
Ha poby nepoparnbHo). byno BCTAHOBMEHO, LIO NMPUrHIYEHHS POCTY MyXNMHK 3a Ao3v 50 Mr/kr cTaHOBUTL
67,68 %.



