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(54) NOXIAHI TETPA30J1Y AK IHI'BITOPU TRPA1

(57) Pedpepar:

BuHaxig cTocyeTbcs noxigHMX TeTpasony, Sk € iHribitopamu TpPaH3MTOPHOIO peLenToOpHOro
noteHuiany aHkipuHy 1 (TRPA1), wo € npugatHMMn Onsa nikyBaHHA 3axBOpOBaHb, SKi NigaaloTbes
nikyBaHHI0 iHribyBaHHAM TRPA1, a Takox cToCcyeTbCs hapMaLeBTUYHMX KOMMO3WLN Ha X OCHOBI.
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"anysb, 40 KOl BiAHOCUTLCS BUHaXig

HaHnii BrHaxig BiOHOCUTBCHA OO0 MEBHWUX MOXiOHUX TeTpasony, ki € iHribiTopamu TpaH3UTOPHOro
peuenTopHoro noteHuiany aHkipuHy 1 (TRPA1) i ToMy 3acTOCOBHI Ans MiKyBaHHSA 3aXBOPIOBaHb, SKi
nigaalTbCca  MiKyBaHHKO WnsaxoMm iHribyBaHHa TRPA1. Takox 3anponoHoBaHi apmaueBTUYHI
KOMMoawii, ski iX MICTATb | cnocobun oaepXaHHSA 3a3HaYeHnX Crosyk.

[MepeoymoBy CTBOPEHHS BUHaxXony

KaHann TpaH3uTOpHOro peuentopHoro noTeHuiany (kaHanun TRP) saensawTs cobowo rpyny
noTeHuUian3anexHnx IiOHHUX KaHarmiB, pOo3TalloBaHMX B OCHOBHOMY Ha Mna3mMaTWYHin MeMOpaHi
OaraTbox TUNIB KNiTUH ccaBLiB. IcHye 6nmn3bko 30 CTPYKTYpHO 3B'A3aHuX kaHaniB TRP, BigcopToBaHmx
3a rpynamu: TRPA, TRPC, TRPM, TRPML, TRPN, TRPP i TRPV. KaTioHHUI KaHan TpaH3UTOPHOro
peuenTopHoro noTeHuiany, nigpoamHa A, uneH 1 (TRPA1), Takox BigOMWUIA SK TPaH3UTOPHWIA
peuenTopHUI NoTeHuian aHkipuHy 1, € eguHMM YneHoMm nigpoanHu reHie TRPA. CTpyKTypHO KaHanm
TRPA xapakTepu3yloTbCsi MHOXUHHUMWU N-KiHUEBMMM aHKipuHOBUMM noBTopammn (~14 Ha N-KiHUi
TRPA1 ntoguHwn), wo gae novatok nitepi "A" gna nosHadyeHHs aHkipuHy (Montell, 2005).

TRPA1 y BUCOKOMY CTyMEHi eKCnpecyeTbCs B Mna3MaTU4Hin MeMBpaHi CeHCOPHMX HENPOHIB
3aHiX KOpPIHUIB i BY3MOBUX raHrniiB, ki 06CNyroBytoTb K LUKIPY, TaK i MereHi, a Takox B TOHKOMY
KULLKIBHWKY, TOBCTIM KWLULi, NiOWMYHKOBIA 3anosi, CKeneTHUX M'a3ax, cepui, rOnoBHOMY MO3KY,
cevoBomy Mixypi i nimcoumTtax (https://www.proteinatlas.org/), a Takox y ¢ibpobnacrax nereti
NOOUHN.

TRPA1 Hanmbinblw BiOMUI $SIK CeHcop AN noApasHMKIB HaBKOMMLIHBOIO CcepeoBMula, Lo
BUKMMKaOTb COMAaTOCEHCOPHI MoganbHOCTI, Taki sik 6inb, xonop i cBepbix. TRPA1 akTMByeTbCS
HU3KOK peakuUiiHo3aaTHUX enekTpodinbHUX CTMMYMIB (Hanpuknag, aninisoTiouiaHaToM, akTUBHOM
POPMOI0 KUCHIO), @ TaKOX HepeakuilnHO34aTHUMK crnonykamu (Hanpuvknag, iLumiHOM), BUKIMKaK4M
Kawernb, 3B'A3@HMA 3 acTMOI, XPOHIYHUM OBOCTPYKTMBHUM 3axBOptoBaHHAM nereHb (XO3JT),
igionaTnyHMm nereHesum ibposom (IJ1d) abo nocTeipycHU Kawenb, abo XPOHIYHMI igionaTu4Hun
Kalwenb, a TakoX Kawenb y 4yTnuBux nauieHtiB (Song and Chang, 2015; Grace and Belvisi, 2011).
IHribitopn TRPA1 € npugatHumun npum nikyBaHHi 13J1, npm akoMy Kallenb LWMPOKO PO3MOBCIOAXEHUN
yepes 3B'A30K MiX KaluneM i YLUKOKEHHSIM fiereHb, Ha OCHOBI JOCHIIKEHb, AKi MOKa3yTb BUKIMKAHE
kawnem nigsnweHHa TGF-B (Xie i cniaBT., 2009; Froese i cnieaBT., 2016; Tschumperlin i cnisaBT.,
2003; Yamamoto i cniBaBT., 2002; Ahamed i cnieaBT., 2008). AHTaroHicTu TRPA1 iHribytoTb nepenady
curHaniB KanbLilo, siKy 3anyckalTb TpUrepu Kalumw, Taki 9K OKUCHIOBANbHUN CTPEC Bif, eKCTPaKTy
curapetHoro aummy (ECLH), BMBINbHEHHS MepfiaTopa 3ananeHHs i 3HWKEHHS eKcnpecii reHis
aHTuokcunaaHTis (Lin i cniBaBT., 2015; Wang i cnisaBsT., 2019). AHuTaroHictTu TRPA1 € edekTuBHUMU Y
pocnigkeHHsax atoniyHoro aepmatuty (Oh i cniBasT., 2013; Wilson i cniBaBT., 2013), KOHTaKTHOro
aepmaTuty (Liu i cnieaBT., 2013), cBepbexy, 3B'A3aHoro 3 ncopia3om (Wilson i cnisasT., 2013) i IL-31-
3anexHoro ceepbexy (Cevikbas i cniBaBT., 2014). 36inbweHHA dyHkuii TRPA1 y moguHn 6yno
NnoB'A3aHO 3 POAMHHUM enizognyHum 6onbosum cuHgpomoM (Kremeyer i cniBaBT., 2010). AHTaroHicT
TRPA1 6yB edeKkTMBHUM Yy MOBEAIHKOBIN MoAeni anodwHii, 3s'd3aHoi 3 MmirpeHHio (Edelmayer i
cnigaBT., 2012). TRPA1 cenekTnBHO 30iMblUyeTbCA B raHrmisgx TPi4acToro Hepsy, WO iHHEPBYHOTb
YLIKOMKEHHS 3y6iB, y NopiBHAHHI 3 ekcnipecieto TRPA1 B raHmisx TpidacToro HepBy, WO iHHEPBYIOTb
3goposi 3you (Haas i cniaBT., 2011). Bigomo, WWo gekinbka aHecTeTukiB € aroHictamm TRPA1, B Tomy
uncni isocbnypaH (Matta i cnisaeT., 2008), wo 3ymMoBnte 3acTtocyBaHHsi iHribiTopis TRPA1 gns
nomnerweHHss nicngonepauiiHoro 6omno. Muwi 3 Hokaytom TRPA1 i muwi gukoro Tuny, wWwo
OTpMMyBanu nikyBaHHsi aHTaroHictom TRPA1, geMoHcTpyBanu oeHoTMNK, NogibHi A0 aHKCIONITUKIB i
aHTugenpecaHTiB (de Moura i cniBaBT., 2014). OuikytoTb, WO iHri6iTopn TRPA1 6yayTb npugatHumm
npu nikyBaHHi giabeTn4YHoi HeBponaTii Ha OCHOBI AOCHIAXEHb, AKi MOKa3ylTb MEXaHICTUYHUIA 3B'A30K
3BopoTHoI perynauii mbxk AMPK i TRPA1 (Hiyama i cnisaBT., 2018; Koivisto and Pertovaara, 2013;
Wang i cniBaBT., 2018). Muwi 3 HokayToMm TRPA1 geMOHCTPYOTb MeHLI po3Mmipu iHpapkTy mMiokapay
y nopiBHSAHHI 3 Muwamu gukoro Tuny (Conklin i cnieaeT., 2019). Hokayt TRPA1 i dapmakonoriyHe
BTpPydaHHs iHribyBanm TNBS-iHgykoBaHui koniT y muwen (Engel i cniBast., 2011). B mogeni iwewmii
ronoBHOro Mo3ky y muwernt Hokayt TRPA1 i anTaroHicty TRPA1 3MeHL YT YLWKOMKEHHS MiIEniHy
(Hamilton i cniBaBT., 2016). Kpuctanu ypaTtiB i 3ananeHHs CcyrnobiB 3MeHLWYTbCA Y MuUen 3
HokayToMm TRPA1 B MuwwuHin mogeni nogarpu 3 MoHoHaTpieBum ypatom (Moilanen i cniBaBsT., 2015).
Oeneuis TRPA1 y wypiB 3MeHLIyBana 3ananeHHs cyrnobiB i rinepanresito y Lypsadin Mogeni roctpux
Hanagie nopgarpu (Trevisan i cnisaBT., 2014). Aktuauia TRPA1 Buknukae 3ananbHy peakuilo y
ocTeoapTpuTHUX xoHgpountax (Nummenmaa i cniBaBT., 2016). IHribyBaHHs TRPA1 i reHeTudHa
Jenewis 3MEeHLLYIOTb MefiaTopu 3ananeHHs B XOHApoLuuTax MULIen 3 oCTeoapTPUTOM i MULLUHOMY
xpawi (Nummenmaa i cnisaBT., 2016). HacamkiHeub, muwi 3 HokayTom TRPA1 npogeMoHcTpyBanu
NoOKpaLLeHHs1 MEePEeHOCUMOCTIi Macu Ha KiHLiBKY 3 OCTe0apTpMTOM B Mogerni Habpsky KoniHa,
BUKNMKaHoro 3a gonomorotd MIA (Horvath i cniBaBT., 2016). TRPA1 no-pisHOMy ekcnpecyetbcsi B
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enitenii ceyoBoro mixypa wypis (Du i cniBaeT., 2007) i y nauieHTiB 3 iHpaBesikanbHOK 0O6CTPYKLiE0
(Du i cnieaBT., 2008). Moagynsuisa peuentopa TRPA1 nocnabnioe rinepakTMBHICTb CE4YOBOro Mixypa B
LLypSAYi Mogeni yLWKomkeHHsA cnuHHoro Mo3sky (Andrade i cnisaBT., 2011), a iHTpaTekanbHe BBEAEHHS
aHTaroHictis TRPA1 nocnabnioe BUknNMkaHun umknogocgamigom LucTuT y WypiB 3 rineppednekcieto
ceyosunyckaHHs (Chen i cnisasT., 2016).

Tomy 6axxaHo 3abe3neunTn cunbHogiesi iHribitopu TRPA1.

Ornag iHriGitopie TRPA1 pisHux CTpYKTYpHUX KnaciB npeactasneHun B S. Skerratt, Progress in
Medicinal Chemistry, 2017, Tom 56, 81-115 i B D. Preti, G. Saponaro, A. Szallasi, Pharm. Pat. Anal.
(2015) 4 (2), 75-94.

Y 3asBui WO 2017/060488 onucaHi cronyku, wWo € adtaroHicTamm TRPA1, saki matoTb
y3aranbHeHy CTPYKTYPHY chopmyny:

AxTuBHicTe TRPA1 Mpuknagis 28 i 29, wo HecyTb y cobi TeTpasoninbHe KinbLue He po3kputa.
Y L. Schenkel i cnigaBsT., J. Med. Chem. 2016, 59, 2794-2809 onucaHi aHTaroHictu TRPA1 Ha
OCHOBI XiHa30MiHOHIB, BKMOYa4M CNOMYKN y3aranbHEHOI CTPYKTYPHOI hopMynu:

W N

3 akmx cnonyka 31, ae R asnse coboto OH, poskpuTa K Taka, Lo Mae aHTaroHiCTUYHY akTUBHICTb
TRPA1 B ICso 58 HM B aHanisi FLIPR i o mae BnacHun knipeHc B Mikpocomax MediHku noavHm <14
MKN/XB/KT.

[oknagHuin onnc BuHaxoay

Y paHoMmy BMHaxodi PpO3KpWTI HOBI MOXiAHI TeTpasony, fKi € iHribiTopamMn TpPaH3UTOPHOrO
peuenTtopHoro noTeHuiany adkipuHy 1 (TRPA1), wo mawTb BignoBigHi apMakonoriyHi i
dhapMaKkoKiHETUYHI BRacTUBOCTI, WO A03BOMSTb BMKOPUCTOBYBATU iX SIK Jikapcbkux 3acobiB Ans
niKyBaHHA cTaHiB i/abo 3axBOptoBaHb, AKi NiAAAITECA NiKyBaHHIO LUMAXOM iHribyBaHHA TRPA1.

Cnonyku 3rigHO 3 daHMM BMHaxXOAOM MOXYTb MaTu [eKinbka nepesar, Takux §K NiaBuLLeHa
JieBicTb, BMCOka MeTaboniyHa i/abo xiMidHa cTabinbHICTb, BUCOKA CenekTUBHICTb, ©Oes3neka i
NepeHoOCUMICTb, MiABULLEHA PO3YMHHICTb, MNiOBULLEHA MPOHUKHICTb, FapHe 3B'A3yBaHHs 3 Oinkamm
nnasmu, nigeuwieHa 6iog4oCTynHICTb, NpuaaTHi hapMakoKiHETUYHI NPOMIni i MOXNUBICTb YTBOPEHHS
cTabinbHMX conen.

Cnonyku 3rigHo 3 BUHAxXo40M

Y paHomy BMHaxopfi 3anporoHOBaHi HOBI MOXiAHI TeTpasony, fiki HEOYiKyBaHO € CUNbHOAIEBUMU
iHriiTtopamn TRPA1 (aHani3 A), Ski 4OAATKOBO XapaKTepusyTbCs:

- MOKpaLLEeHOo cTabinbHICTIO y Mikpocomax nediHkn nioguHu (AHanis B)

- MOKpaLLleHo cTabinbHicTio B renatouuntax noguHn (Axanis C).

Cnonyku 3riiHO 3 JaHMM BUHAXo4OM CTPYKTYPHO BiApi3HAOTLCA Bid npuknagis 28 i 29 i3 3aaBku
WO02017/060488 cBoimu 3amiieHnmn GiuukniyHummn sapamu (nipumigol4,5-b][1,4]okcasnH-4,6-4ioH,
nipumigo[4,5-b][1,4]tiaznH-4,6-gioH abo nipnao[3,2-d][1,4]nipumigoH-4,6-4i0H), a TakoX 3aMiCHUKaMM,
CYMDKHUMW 3i BTOPUHHUM anipaTvyHum cnuptom. Cnonyku 3rigHo 3 AaHMM BUHAXoOoM [04aTKOBO
CTPYKTYpHO BigpisHAoTbea Big npuknagy 31 B L. Schenkel, i cniBasT., J. Med. Chem. 2016, 59,
2794-2809, TuM, WO BOHM HecyTb TeTpasorninbHe Kinbue. Lli CTpyKTypHi BiAMIHHOCTI Heou4ikyBaHO
NpvMBOASATbL OO CApPUATAMBOrO noegHaHHsa (i) iHribyBaHHa TRPA1, (ii) ctabinbHOCTi y mikpocomax
neviHkM noguHu i (i) cTabinbHOCTI B renaToumTax JIOOUHN.

TakvMM YMHOM, CMOJSTYKU 3riJHO 3 BUHAXO4OM MEPEBULLYIOTb CMOMYKWU, ONMUCaHi y nonepeaHboMy
PiBHI TEXHIKK, 3 TOYKWN 30pY MNOEAHAHHA HACTYNHUX NapamMeTpiB:

- pieBicTb K iHriGiTopiB TRPAT;
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- CcTabiNbHICTb Y MiKpOCOMaxX NeYiHKW NOANHM;

- cTabinbHiCTb B renartoyuTax noanHu.

CrtabinbHiCTb y MikpocOMax nediHkM MOAUHW BIiQHOCUTLCA OO CIPUAHATIMBOCTI CMONyK A0
bioTpaHccopMmaLii B KOHTEKCTi Bubopy i/abo po3pobku nikapcbkux 3acobiB 3i CApUATIMBUMMU
hapMakoKiHETUYHNUMW BNACTUBOCTAMU AK NepLuol ctadii CKpuHiHry. OCHOBHMM Micuem meTabonismy
DOaraTbOx nikapcbkux 3acobiB € neviHka. MikpocoMM MediHKM MnauHU MICTATb umMtoxpomn P450s
(CYP), i Takum 4nHOM, ABNSAIOTL COBOI0 MOAENbHY CUCTEMY ANS BMBYEHHS MeTaboniamy nikapCbkux
3acobiB y dasi | in vitro. MNigBuLeHa cTabinbHICTL Y MiKpOCOMax NeYiHKU NOANHU MOB'A3aHa 3 HU3KOH
nepesar, BKIOYao4m niaBuLLeHy 6iogoCTynHICTb | ageKkBaTHUIA Nepioa HaniBBUBEAEHHS, LLIO 403BOIISIE
3HM3UTW [O3YBaHHA | pidwe BBOAUTU nNauieHTaM. TakMM 4MHOM, nigBulleHa cTabinbHICTb Yy
MiKpOCOMax MeYiHKA MOMHU € CNPUSITIMBOK XapaKTEepUCTUMKOK CMoMyK, sk nepegbayarTb
BUKOPUCTOBYBATM SIK JikapCbki 3aco6u. TOMy OuiKyHOTb, LLO CMOMYKM 3rigHO 3 4aHUM BUHAX040M OKpiM
3gaTtHocTi iHrioyBatn TRPA1 GyayTb mMaTu CNpUSTAIMBUIA KIIiPEHC in VIVO i, TakKMM YMHOM, BaxkaHy
TpuBanicTb 4ii y nogen.

CrabinbHicTb B remarouuTax mnoOAWMHW  BiOHOCUTLCA [0  CAPUMHATAMBOCTI  CMOMyK A0
bioTpaHccopmaLii B KOHTEKCTi BuOOpy i/abo po3pobkm nikapCcbkux 3acobiB 3i CApUATAIUBUMMU
dapmakokiHeTu4HUMKN BnactmeocTamMu. OcCHOBHMM Micuem MeTaboniamy 6aratbox mikapCbKux
3acobie € nediHka. [enaTounTn nMOAMHU MicTATb umntoxpommn P450s (CYP) 1 iHWwi dpepmeHTy, ski
MeTaboni3yoTb Nikapcbki 3acobw, i, TaKMM YMHOM, ABMSIOTb COBO0 MOAENbHY CUCTEMY ANS BUBYEHHS
MeTaboniamy nikapcbkux 3acobis in vitro. (Baxnmeo, wWo Ha BigMiHy Bif aHanidy MiKpocoM MeYiHku,
aHani3 renaTounTiB OXOMOE Takox BioTpaHcdopmadito asm I, a Takox npouecu, onocepeakoBaHi
cneum@ivyHUMK TpaHcnopTepaMm nediHky, i, BiAnoBigHO, siBNsie coboto Binbll MOBHY cucTeMy Ans
pocnigpkeHb MeTaboniamy nikapcbkux 3acobis). NigsuieHa cTabinbHicTb B renatoumTax noguHN Mae
HW3Ky nepe.ar, y TOMY Ynchi niaBuLLeHy GiogoCTYNHICTbL | agekBaTHUI nepiog HaniBBUBEAEHHS, LLO
OO03BOISIE 3HN3UTM JO3YBaHHS i piglle BBOAUTM NauieHTam. TakuMm YnHOM, nigBulleHa cTabinbHIiCTb B
renatouMTax moauHW € CNpPUATIMBOK XapakTEpUCTUKOK ANsi  CMOnyK, ski nepegbavatoTb
BMKOPUCTOBYBATU 5K NiKapcbki 3acobu.

Y paHoMmy BUMHaxoAi 3anponoHOBaHi HOBI CNOMykX BignoBiaHO 4o dopmynm (1)

| (@)
(0] N N
| N/\(/ \N
/) N=y/ A
E N

R
2 HO

i

0]

y SKin

A BnbunpaloTb i3 rpynu, Wo MiCTUTb y cebe deHin, TiodeHin, 6eHsoTiodeHin abo 6eH3odypaHin,
HesaMilweHni abo 3amiweHuin ogHUM, OBoMa abo Tpboma 4dneHam rpynu R3, wo mictutb y cebe
ranoreH, CN, Cuis4-ankin, O-Cirs4-ankin, Cis4-cpropankin, O-Crs-propankin, Csa-umknoankin, O-Cszs-
umknoankin, Csa-umknodtopankin i O-Cs.s-UmknodToparnkin,

abo

A BubMpatoTh i3 rpynu, Wo Mictutb y cebe:
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B

F

E Bnbupatots i3 rpynu, wo mictute y cebe O, S, SO, SOz i CHy;

i

R! i R? He3anexHo BMOMpatoTb i3 rpynu, wo Mictute y cebe H, Cis-ankin, Cis-dTOpankin i
ranoreH,

abo R! i RZ pa3som 3 Byrneuem, A0 SKOTO BOHW MpPUEOHAaHI, YTBOPIOWTbL LMKMIonponinbHe abo
LUUKNOBYTUNbHE KinbLe.

IHWKWIM BapiaHT 3AiINCHEHHS AaHOro BUHAxXo4y BigHOCUTbCSA 0o crnonyku doopmynu (1), y sikin

A BUOGMpaloTb i3 rpynu, WO MIiCTUTL Y cebe deHin, TiodeHin, 6eH3oTiodeHin abo 6eH3odypaHin,
He3amilweHni abo 3amiweHnin ogHm abo aBomMa yneHam rpynu R3, wo Mictutb y cebe ranoreH, Cia-
ankin, CN i O-Ci4-ankin,

abo

A aBnsie coboto

0}

B

(0] .

E Bnbupatots i3 rpynu, wo mictute y cebe O, S i CHz;

i

R i R? He3anexHo BMOUpatoThb i3 rpynu, wo MictuTb y cebe H, Ci4-ankin i ranorex.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHAxXoA4y BigHOCUTbCA o cnonyku dopmynm (1), y sikin

A BUOMpaloTb i3 rpynu, WO MIiCTUTb Y cebe deHin, TiodeHrin, 6eH3oTiodeHin abo 6eH3odypaHin,
HesaMilleHnin abo 3amiweHunin ogHum abo gBoma udneHam rpynu R3, BuGpaHoi i3 rpynu, Wwo MicTutb y
cebe F, Cl, Br, Ci.4-ankin, CN i OCHzs,

abo

A aBnsie coboto

0}

B

(0] .

i 3amicHukn E, R'n R? MatloTb BU3HAYeHHs1, HaBefeHi y nonepeaHbOMY BapiaHTi 34iNCHEHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHaxo4y BigHOCUTbCA o cnonyku dpopmynm (1), y skin

A BnbunpaloTb i3 rpynu, Wo MIiCTUTb y cebe deHin, TiodeHin, 6eHsoTiodeHin abo 6eH3odypaHin,
HesamillleHnin abo 3amiweHunn ogHum abo aBoma yneHam rpynu R3, BubpaHoi i3 rpynu, Wwo MicTutb y
cebe F, Cl, Br, CHs, CN i OCHs,

abo

A aBnse coboto

)

g

O

i 3amicHukm E, R! i R2 matoTb BU3Ha4YeHHS AK y Byab-AKoMy i3 nonepeaHix BapiaHTiB 34iCHEHHS.
IHWIMIM BapiaHT 34iINCHEHHS AaHOro BUHaxoay BifHOCUTbLCS 0 cnonyku dopmynu (1), y akin
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A BMOMpatoTh i3 rpynu, WO MiCTUTL Y cebe
/
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5 HesaMileHni abo 3aMileHnii ogHUM abo ABoma uneHam rpynu R3,

abo
A siBnsie coboto

(0]
o) :
10
i 3amichukm E, R!, R? i R® malTb BM3Ha4eHHs fK y Oyab-sakomy i3 nonepeHix BapiaHTiB
3[iNCHEHHS.
IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHAxXoAy BiAHOCMTbLCS A0 cnonyku copmynu (1), y akin
R? BMGMpatoThb i3 rpynu, wo mictute y cebe F, Cl, Br, CHsz, CN i OCHs;
15 i 3amicHukn A, E, R! i R2 maloTb BM3HAYeHHS K Yy OyOb-IKOMY i3 MonepefHix BapiaHTiB
3[iNCHEHHS.
IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHAxXo4y BigHOCUTbCS 0 cnonyku dopmynu (1), y ki
A BMOMpatoTh i3 rpynu, Wo MIiCTUTL Y cebe
20 CI ,
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i 3amicHukm E, R! i R? MaloTb BU3HauYeHHs sk y 6yab-sKkoMmy i3 nonepeaHix BapiaHTiB 30iINCHEHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHaxo4y BigHOCUTbCA o cnonyku dpopmynm (1), y skin

E BubupatoTs i3 rpynu, wo mictutb y cebe O i S;

i 3amicHukm A, R!, R? i R® maioTb Bu3HauyeHHs $K y OyAb-skOMY i3 monepefHix BapiaHTiB
3[iNCHEHHS.

IHWWIM BapiaHT 34iNCHEHHS AaHOro BUHaxoay BiHOCUTbLCSA 0 cnonyku dopmynu (1), y akin

E Bubupatoth i3 rpynu, wo mictutb y cebe O i CHy;

i 3amicHukm A, R!, R? i R3® matoTb BM3Ha4eHHs AK Yy Oyab-sikomy i3 nonepefHix BapiaHTiB
3[iNCHEHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHaxo4y BigHOCUTbCA o cnonyku dpopmynm (1), y skin

E aBnse coboio O;

i 3amicHukm A, R, R? i R® mawTb Bu3HauyeHHs §K y OyAb-sIkOMY i3 monepefHix BapiaHTiB
30iNCHEHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHAaxo4y BigHOCUTbCA o cnonyku dpopmynm (1), y skin

E aBnse coboto S;

i 3amicHukm A, R, R? i R® mMalTb BM3HAYeHHs AK y Oyaob-AKOMy i3 nonepenHix BapiaHTIB
3[iNCHEeHHS.

IHLWIMM BapiaHT 34iINCHEHHS AaHOro BUHAaxXoay BiHOCUTbLCS A0 crnonyku dopmynu (1), y skin

E aBnse coboto CHy;

i 3amicHukm A, R, R? i R® mMalTb BM3HAYeHHs AK y Oyaob-AKOMy i3 nonepenHix BapiaHTIB
3[iNCHEeHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHaxo4y BigHOCUTbCA o cnonyku dopmynm (1), y skin

R i R? He3anexHo BMOMpatoThb i3 rpynu, wo mictute y cebe H, CHs i ranore;

i 3amicHukm A, E i R® MaloTb BU3Ha4YeHHS 5K Y Oyab-siIKOMY i3 nonepeHix BapiaHTiB 34iNCHEHHS.

IHWWIA BapiaHT 34iNCHEHHSA AaHOro BUHAxXoA4y BigHOCUTbCA o cnonyku dpopmynm (1), y skin
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R! i R? He3anexHo BMOUpatoTh i3 rpynu, wo mictutb y cebe H, CHz i F;
i 3amicHukm A, E i R® MaloTb BU3Ha4YeHHS K y 6yab-sKoMy i3 nonepeaHix BapiaHTiB 34ilNCHEHHS.
IHWWIA BapiaHT 34iCHEHHST AaHOrO BUHAxXoAy BigHocUTbes Ao cnonyku dopmynu (1), y skin R i R?
ABNSATb coboto H;

5 i 3amicHukM A, E i R® matoTb BU3HaY€eHHsI SIK y OyAb-siIKOMY i3 MOnepeHix BapiaHTiB 34ilCHEHHS.
IHWIMM BapiaHT 34iINCHEHHS AaHOro BUHAaxXoay BifHOCUTbLCSA 40 cnonyku dopmynu (1), y akin
oauH i3 Rt i R? siBnsie co6oto H, a iHwun 3 R i R2 BubupatoThb i3 rpynu, Wwo mictutb y cebe CHz i F;
i 3amicHuKM A, E i R® MmaloTb BU3HAYEHHs SIK y Oyab-sIKOMY i3 MOnepeHix BapiaHTiB 34ilCHEHHS.
MepeBaxHoto € cnonyka dpopmynu (1), BubpaHa 3 rpynu, Lo MiCTUTb y cebe
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15 i
i 3aMiCHUK A Ma€ Take caMe 3HaJeHHi, sk i y Oyab-akomy i3 nonepeaHix BapiaHTiB 34iACHEHHS.
Ocob6nunBo nepeBaxHo € cnonyka opmynu (1), BuGpaHa 3 rpynu, wo Mictutb y cebe
20
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BMKOPUCTOBYBAHI TEPMIHW | BUSBHAYEHHA

TepmiHaMm, SKi He BM3HAYEHi y AaHin 3aaBLi KOHKPETHO, chnif HagaBaTu 3HayYeHHs, ski 6 iMm Hapas
cneujanict y AaHiv ranysi y cBiTni po3KpuTTS i KOHTEKCTY. OAHaK Npy BUKOPUCTaHHI B OMWUCI, SKWO He
3a3Ha4yeHo iHLe, HaCTYMHi TEPMiHN MalOTb HaBeAEeHe 3HAYEHHS, | AOTPMMYIOTBCS HACTYMHUX YroA.

Y BU3HAYEHUX HWXYe rpynax, pagukanax abo cparmeHTax KinbkiCTb aTOMIB BYrfeL 4acTo
3a3HadvaloTb nepea rpynoto, Hanpuknag, Cie-ankin o3Havae ankineHy rpyny abo pagukan, Wwo mae Big
1 po 6 atomis Byrneuto. Ak npasuno, B Takux rpynax, sk HO, HzN, (O)S, (0)2S, NC (uiaHo), HOOC,
F3C abo T.n., cneuianict y gaHin ranysi TEXHIKM MOXe NobaynTn TOUKy (TOYKM) NpUEdHaHHS pagvkana
00 MOJIeKynn 3a BiflbHUMMW BaneHTHOCTAMM camoi rpynu. [na ob'eaHaHux rpyn, siki cknagatoTbes 3
ABOX i OinblOi KiNbKOCTI Migrpyn, OCTaHHA Ha3BaHa nigrpyna sBrsie COOOK TOYKY MNpUEOHAHHS
pagvkana, Hanpuvknag, 3amicHuk "apun-Cis-ankin" o3Hayae apurbHy rpyny, ska 3B'a3aHa 3 Cis-
arnkinbHOK rpyrno, OCTaHHS 3 AKMX 3B'A3aHa 3 94poM abdo 3 rpynoto, 40 AKOT NPUELHAHUA 3aMiCHUK.

Y BMnagky, sSKWo crnonyka 3rigHo 3 JaHMM BUHaxXo4oM npeacTaBreHa y BUrnagi XimiyHoi Haseu i y
BurnaAgi copmynu, y Bunaaky 6yab-akoi HEBIANOBIAHOCTI nepeBaxHy cuny mae dopmyna. 3ipodka
Moxe OyTu BuKOpuCTaHa y nigdopmynax Ans no3HayeHHs 3B'A3Ky, SKUA 3B'A3aHWA 3 OCHOBHOMO
MOMNEKYNOH0, SIK BUSHAYEHO.

Hymepauis aTomiB 3amicHMKa MOYMHAETLCA 3 aToMa, Hanbnwkyoro 0o agpa abo rpynu, Ao AKoi
NPUELHAHUN 3aMiCHUK.

Hanpwuknag, TepmiH "3-kapbokcunponineHa rpyna” ssnse cobo HacTynmHMIN 3aMiCHUK:

1 3

OH
w

o)

Ae kapOokcu-rpyna npuvegHaHa o TpeTboro atoma BYrneut nponinbHoi rpynu. TepMiHn "1-
MeTunnponinbHa", "2,2-gumeTunnponinbHa" abo "uuknonponinmeTunbHa" rpyna sBNSOTb Ccoboto
HaCTYMHi rpynu:

CH, 1 3
2 CH, *
CH, */X %
* 1 3
2 H,C CH,

3ipoyka mMoxe OyTu BukOpucTaHa B nigdopmynax Afs MO3HAYeHHs 3B'A3Ky, SKMA 3B'A3aHUN 3
OCHOBHOIO MOSEKYIIOH0, IK BU3HAYEHO.

Tepwmin "Ci-n-ankin", ge n sensie coboto uine uncno, Bubpaxe 3 2, 3, 4, 5 abo 6, nepeBaxHo 4 abo
6, abo okpemo, abo y noedHaHHI 3 HWWM pagukKanom O3Ha4yae auuKNiYHUA, Hacu4eHUn,
posranyxeHun abo niHinHUMM ByrnesoaHeBui pagukan 3 Big 1 go n atomis C. Hanpuknag tepmiH Ca.s-
ankin mictute y cebe pagukanu HszC-, HsC-CHa-, H3C-CH2-CH2-, H3C-CH(CHs)-, H3C-CH2-CH2-CH>-,
HsC-CH2-CH(CHs)-, H3C-CH(CH3)-CH2-, H3C-C(CHzs)2-, HszC-CH2-CH2-CH2-CH2-, H3C-CH2-CH:-
CH(CHpgs)-, H3C-CH2-CH(CHzs)-CH2-, H3C-CH(CHS3s)-CH2-CH2-, H3C-CH2-C(CHz3)2-, H3C-C(CHs)2-CH>-,
H3C-CH(CH3)-CH(CHs)- i H3C-CH2-CH(CH2CHs3)-.

TepmiH "dTop", momaHun go rpynm "ankin', "ankinen" abo "uuknoankin" (HacudeHoi abo
HeHacu4eHoi), 03Ha4yae Taky rpyny ankiny abo uuknoankiny, y sikin oguH abo gekinbka atomiB BOAHIO
3amiHeHi atomom dpTopy. Mpuknagm mictate y cebe, ane He obmexeHi: H2FC-, HF2C- i F3C-.

TepmiH deHin BigHOCUTLCA 00 pagukany HacTyNHOro Kinbus

TepmiH TiogeHin BiAHOCUTLCA OO0 pagukany HacTYNHOro KinbLs
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TepmiH BeH3oTiodeHIN BIAHOCUTLCS A0 paamKany HaCcTYMNHOro Kinbus

)

TepmiH 6eH30ypaHin BigHOCMTLCA OO paguKany HacCTYNHOrO KinbLs

0]

\

TepmiH TeTpasonin BigHOCUTLCA A0 pagukany HacTYMHOrO Kinbus

N

-

N=N

TepwmiH nipumigo[4,5-b][1,4]okcasnH-4,6-4i0H BiAHOCUTLCA OO paaukany HacTymnHoro GiLmkniYHOro

anpa

O

TepmiH nipumigo[4,5-b][1,4]tia3nH-4,6-0i0H BiAHOCUTBCA OO0 paguvkany HacTynHoro GiLMKNiYHOro

anpa

T

TepmiH nipugo[3,2-d][1,4]nipumigoH-4,6-4ioH BigHOCUTBLCA OO0 pagmKkany HacTynHoro BiuukniyHoro

anpa

TepMiH "3amilleHn

M b

BMKOPUCTOBYBAHUA y [aHi 3asiBUi, O3Hadae, wWo 6yab-skui ogmH abo

13
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OeKinbka aTtomiB BOAHKO Yy 3a3HAa4eHOMY aTOMi 3aMilleHi aToMOM, BUOpaHMM i3 3a3Ha4yeHoil rpynu, 3a
YMOBM, LWO HOpManbHa BamneHTHICTb 3a3HA4YeHOro aTomMa He MepeBulleHa, | WO 3aMilleHHs
NPUBOAUTbL A0 CTabinbHOI Cnonyku.

AKLWO KOHKPETHO He 3a3HayeHo, TO B ONuCi W y AoAdaHin dopMyni BUHaxody, HaBedeHa XiMivyHa
dopmyna abo Ha3Ba MOBUHHI OXONMOBaTN TayTOMEPU i BCi CTEpeOo-, ONTUYHI Ta reOMETPUYHI i3omepu
(Hanpuknapg, eHaHTiomepu, giactepeomepwu, E/Z-iz3omepu TOLLO) i iX pauemaTtn, a TakoX iX Cymilli B
Pi3HUX MPOMNOPLiAX OKPEMUX €eHaHTioMepiB, cyMmili Aiactepeomepis abo cymiwi Oyab-gkux i3
HaBefeHMX Bulle ¢hopMm, Oe Taki i3oMepu i eHaHTIOMEepPWU iCHYKTb, a TaKoX COSi, BKMOYa4M ix
dapmaueBTUYHO NPUNHATHI CONi i X conbBaTK, Taki SK, HaNpuWKnag, rigpaTn, BKKYal4dn ConbBaTh
BifIbHUX CMOMNyK abo conbBaTh COJi CMOMYKN.

Ak npaBuno, B OCHOBHOMY 4YMCTi CTEpeoi3oMepu MOXyTb OyTn ogepXaHi 3rigHO 3 MpuHUMNamMm
CUHTE3Y, BiAOMMMW cneuianicTy B AaHiin ranysi, Hanpuknag, po3gifieHHaAM BignoBigHMX CyMmillen, i3
3aCTOCYBa@HHSIM CTEPEOXIMIYHO YMUCTUX BUXIOHWX PEYOBMH i/abo LINAXOM CTepeoceneKkTMBHOro
CuHTe3y. Y [aHin ranysi TexHikum BiJOMO, siK OAepXyBaTu ONTUYHO akTMBHI ¢opMu, Hanpuknag,
LINAXOM pO3LLEenfieHHs paueMiyHuX opm abo LWNAXOM CUHTE3y, Hanpuknag, BMXOASYM 3 OMNTUYHO
aKTUBHUX BUXIOHNX PEYOBUH i/abo 3 BUKOPUCTAHHSIM XiparbHUX peareHTiB.

EHaHTiOMEpHO 4MCTi cnonyku BiAMOBIAHO A0 AAHOrO BMHAxody abo NPOMDKHI CMONYyKM MOXYTb
OyTM opepxaHi 3a [OOMOMOroH acCMMETPUYHOIO CUHTE3y, Hanpuknag, LWASXoM OOepXKaHHS i
NnoAanbLIOro PO34iNeHHs BignoBiAHMX AiacTepeoMepHUX Crnonyk abo NpoMiKHMX CMOMyK, AKi MOXYTb
OyTn posgineHi BigoMumu crnocobamm  (Hanpuknag, XxpomartorpadiyHMM  po3fgineHHaMm  abo
KpucTanisauieto) i/abo 3 BUKOPUCTaAHHAM XipanbHUX peareHTiB, TakMx siK XipamnbHi BUXiQHI pe4YoBUHM,
XipanbHi kaTanizatopu abo XxipanbHi AONOMKHI PEYOBUHM.

Kpim Toro, cneuianicty y gaHin ranysi TexHik1 BigoMo, sk ogepXaTh eHaHTIOMEPHO YUCTi CNOMNYKK
i3 BignoBigHWX paueMiYHUX CyMillen, Hanpuknag, XpomaTtorpadiyHum po3gifieHHAM BignoBigHUX
paueMiYHUX Cymilen Ha XxipanbHUX cTauioHapHux pasax; abo WMAaxXOM PO3AiNeHHs paueMivyHoi
CyMilli 3 BWKOPUCTAHHAM MpPUOATHOIO pPO34iMBanbHOrO areHTa, Hanpuknag, 3a [OrNoMOro
AiacTepeoMepHOro YTBOPEHHS COMi paueMivyHOl CMOoMykM 3 ONTUYHO aKTMBHMMMK KucrnoTamu abo
OCHOBaMM 3 noanbLUnMM pO3AiNeHHAM conewn i BugineHHam 6axaHoi cnonyku i3 coni; abo Lwnsixom
aepuBatusadil BigNOBIAHUX pauUeMiYHUX CMOMyK 3a [OMOMOro OMTUYHO aKTMBHMX  XipanbHUX
AOMOMDKHUX peareHTiB 3 noganbliuMm po3fineHHaM diacTepeomepiB i BUAANEHHAM  XiparnbHOI
JOMOMDKHOT rpynu; abo LWNSXOM KiHETUYHOrO PO3AiNieHHA pauemaTa  (Hanpuknag, LWAsXom
epMEeHTATMBHOIO  PO3MIMEHHS);  EHAHTIOCENEeKTMBHOK  KpucTarnisauieto i3 KoHrmomepara
€HaHTIOMOP(HMX KpUCTaniB y NpuaaTHUX ymoBax; abo (chpakuinHow) kpucTanisauietro i3 NPUAHATHOTO
PO3YMHHUKA B NPUCYTHOCTI ONTUYHO aKTUBHOT XipanbHOT JONMOMDKHOI PEYOBUHMN.

®pasa "hapmaueBTUYHO NPUAHATHUI" BUKOPUCTaHa y AaHiin 3aaBUi AN NO3HAYEHHs TUX CMOMYyK,
MaTepianis, Komno3uuin i/abo gosoBaHux ¢opm, Aki 3 MeOUYHOI TOYKM 30py, € NpuaaTtHUMKU [0
3aCTOCYBaHHS MNPV KOHTaKTi 3 TKaHUMHaMu niogen i TBapuH 6e3 HaaMipHOT TOKCUYHOCTI, NOgPa3HEHHS,
aneprinHoi Bignosigi abo iHWOro nopyweHHsl, abo YCKNagHeHHs, i € MOPIBHAHUMMW 3 PO3YMHUM
CMiBBIOHOLIEHHAM KOPUCTL/PU3SMK.

BukopuctoByBaHWin y AaHiin 3asBui TepMiH "dpapmaueBTUYHO MPUMHATHA Cink" BigHOCUTLCH A0
NOXigHWX OMMCaHMX CMOMYK, B SKUX BUXiQHA Crofyka yTBOPIOE Cinb abo Komnnekc 3 KucrnoTto abo
OCHOBOIO.

Mpuknagn KUCHOT, WO YTBOPIOOTL hapMaLeBTUYHO NPUAHATHY Ciflb 3 BUXIAHOK CMOMYKO, AKa
MICTUTb OCHOBHY Trpyny, MicTATb Yy cebe MiHepanbHi abo opraHiyHi KacnoTu, Taki $K
OeH3oncynbgoHoBa KucroTa, GeH3oMHa KucnoTa, FIMMOHHA KWCMoTa, eTaHCynbgOHOBa KWUCMOTA,
dymapoBa Kncnota, reHTU3MHOBa K1cnota, OpoMUCTOBOOHEBA KUCNOTa, COMsiHA KMCMoTa, MarneiHoBa
Kucnota, Asbny4Ha Kncnorta, ManoHoBa K1cnoTa, MUrganeBa Kucnorta, MeTaHcynbgoHOBa kKucnota, 4-
MeTunbeHsoncynboHoBa KucnoTa, docdopHa KucnoTa, caniuunoBa kKucnoTta, OypliTMHOBa
KMcnoTa, cipyaHa KucnoTa i BUHHa KucnoTa.

Mpuknagn KaTioOHIB i OCHOB, SKi YTBOPKOWTbL (papMaueBTU4HO MPUMHATHY Cifb 3 BUXIOHONO
CMONYKOI0, O MICTUTb KMCNOTHMI dparMeHT, MicTaTb y cebe Na*, K*, Ca2*, Mg?*, NH4*, L-apriHuH,
2,2’-imiHoGiceTaHon,  L-misavH,  N-meTtun-D-rntokamiH ~ abo  Tpuc(rigpocknmeTnn)-amiHOMeTaH.
dapMaLeBTUYHO NPUNHATHI Coni 3rigHO 3 JAaHUM BUHAXO4O0M MOXHa CMHTE3yBaTu 3 BMXIOHOI CMOSTyKM,
sika MiCTUTb OCHOBHWUI ab0 KUCINOTHWUIA cpparMeHT, 3BU4aHUMMK XiMiYHMMK cnocobamu. Ak npasuIio,
Taki coni MOXyTb OyTV oepKaHi B3aEMOLIEI0 BiflbHUX KMCNOTHUX ab0 OCHOBHMX (DOPM LMX CMOSyK 3
AOCTaTHBOI KiNbKICTIO MpuaaTHOI OCHOBM abo kucnotu y Bofi abo B opraHiYHOMY po3pigyKyBaui,
TakoMy siK MPOCTUN edip, eTunaueTarT, eTaHon, isonponaHon abo aueToHiTpun, abo ix cymil.

Coni iHWKX KMCNOT, KpiM HaBeOeHMX BULe, SKi, HaNpUKnag, € 3acTOCOBHUMWU AMs O4YUCTKU abo
BUAINEHHA CMOMyK 3rigHO 3 AaHWM BUHAxXo4oM (Hanpuknag, TpudTopaueTaTHUX COnen), Takox €
YaCTUHOK OaHOro BUHaxoay.
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BionoriyHi aHaniaun

AHani3 A: aHaniz TRPA1

AKTMBHICTb CMONyK 3rigHO 3 BMHAxXOAOM MOXHa MPOAEMOHCTPYBaTW 3a [OMOMOrO HaCTyMHOro
aHanisi knitnH TRPAL in vitro:

MeTtogn;

Jliito knitnH HEK293 nogunHn, aki HagekcnpecyoTb ioHHWI kaHan TRPA1 noguHn (Perkin Elmer,
Ne npoaykty AX-004-PCL), BMKOpMCTOBYBanu K TECT-CUCTEMU AONS BU3HAYEHHS e(EKTMBHOCTI i
AiEBOCTi  CMOMyKU. AKTMBHICTb CMOMYK BU3HaYanu LWASXOM BMMIPIOBaAHHS BMAMBY CMOMYK Ha
BHYTPILIHbOKMITUHHY KOHLIEHTpaUil0 Kanbuito, iHOykoBaHy aroHiamom AITC (aninisoTiouiaHaTt) B
cuctemi FLIPRtetra (Molecular Devices).

KniTnuHHa KynbTypa:

KniTMHn opepxyBanun y BUIMa4i 3aMOPOXEHWX KMiTMH B KpionpoOipkax i 36epirann po
BUKOPUCTaHHSA npu -150 °C.

KnituHn Bupollysanu B KynbTypanbHOMy cepefoBuuli (cepegosuwe MEM/EBSS 3 10 % FCS i
0,4 mr/mn reHeTuumHY). BaxHo, wob ryctuHa He nepesuwtysana 90 % 3nuTTa. [lna nepeciBy KNiTUHU
Bio'eaHyBanu Big konb Versene. 3a geHb 00 aHanisy KnNiTUHW BigoKpemnioBanu, Agidi npomuBanu
cepeposuwem (cepegosuwe MEM/EBSS 3 10 % FCS) i 20000 knitnH B 20 MKN/nyHKy BUCiBanu B
BionokpuTi noni-D-nisuHom 384-nyHKoBi MnaHweTn (YopHi, 3 nNpo3opum AHOM, kaT. 356697) Big
Corning. MNnaHweTn iHkybyBann npotarom 24 roguH npu 37 °C/5 % CO:2 nepen BUKOPUCTAHHAM B
aHanisi.

OpepxaHHSA cnomnyku

HocnigxysaHi cnonyku posunHsanu B 100 % OMCO B koHueHTpauii 10 MM i Ha nepwin cragii
po3soannn B OIMCO go koHueHTpauii 5 MM, nicns 4Yoro Wwnm cragii NocnigoBHOIO PO3BEAEHHS B
100 % OMCO. KoedilieHT po3BeAeHHS i KiNbKICTb CTagill po3BeAeHHS MOXYTb BapitoBaTUCS 3aNeXHO
Big notpeb. 3BMyanHO roTyBanu 8 pi3HMX KOHUEHTpauin npu possBedeHHi 1:5, noganblui NPOMiKHI
possefeHHs (1:20) pevosuH nposogunu 3 6ydepom HBSS/HEPES (1xHEPES, kat. 14065 Big Gibco,
20 MM HEPES, kat. 83264 Big SIGMA, 0,1 % BSA kat.11926 Big Invitrogen, pH 7,4.

AHanis FLIPR:

Y AeHb aHanisy KnitTuHn npoMmmeanu 3 pasun 3a gonomorot bydepa ana aHanisy, nicns NPOMUBKM
B NnyHKkax 3anuwanoce 20 mkn 6ydepa. o knitnH gogasann 10 mMkn 3aBaHTaxyBaHoro 6ydepa i3
Habopy Cab (kat. R8191 MolecularDevices) B HBSS/HEPES, i nnaHweTn iHKyOyBanu nig KpuLLKO
npotarom 120 xBunuH npu 37 °C/5 % CO2. B nyHkn obepexHo pogasanu 10 mkn crnonykn abo
KoHTponiB y ©Oydepi HBSS/HEPES/5 % [OMCO i3 nnaHweTy pAns MpPOMIKHOTO pPO3BeOEeHHS.
JTiomiHecLeHUito (Lo Bkadye Ha NpuUTik abo BUBINbHEHHS KanbLito) 3unTyBanu Ha npucTtpoi FLIPRtetra
npotsarom 10 XBUMWH ONs MOHITOPUHTY edekTiB, AKi BMKNUKAHI CMOMYKOK (Hanpuknag, aroHiamy).
HacamkiHeub, B nyHkm pogasanu 10 mkn aroHicta AITC 50 mkM, posuuHeHoro B 6ydepi
HBSS/HEPES/0,05 % [OMCO (kiHueBa koHueHTpauia 10 mkM), 3 noganbwum [OOATKOBUM
34yMTyBaHHAM Ha npucTpoi FLIPRtetra npotarom 10 xBunuH. MNnowa nig kpusoto curHany (AUC) nicns
popasaHHA AITC BukopucToByBanum Ans po3paxyHkis 1C50/% iHribyBaHHS.

OuiHka gaHux i po3paxyHok:

KoXXHWn MIKpOTUTPALIMHUIA NNaHWeT ANA aHanidy MIiCTUB NYHKN 3 KOHTPOSbHUMU NiKapCbKUMU
ocHoBamu (1 % OAMCO) samicTb cnonyku sik KOHTponsa ans ingykosaHoi AITC ntomiHecueHuii (100 %
CTL; BUCOKi KOHTPOMI) i NMyHKM 3 KOHTPOSIbHUMW MniKapCcbkMMu ocHoBamu 6e3 AITC sK KOHTpOnto
HecneuundivHmx 3miH nromMiHecueHuii (0 % CTL; HU3bKUI KOHTPOIb).

AHani3 gaHux OyB BUKOHAHMWI LUNSXOM PO3paxyHKy MMOLi Mig KPMBOK CUrHamy OKPEMMWX FTyHOK.
Ha ocHOBI UMX 3Ha4YeHb BUpaxoByBanu NPOLEHTHe 3HaYeHHs ANS BUMIPIOBaHHA KOHLLEHTpaLii KOXHOI
peyvoBuHn (AUC(3pasok) - AUC(Hu3bknin))*100/(AUC(BMcOokMIN) - AUC(HU3bKUI) 3 BUKOPUCTaHHAM
nporpamHoro 3abeaneyeHHss Megalab (BnacHoi po3pobku). 3HauveHHsa IC50 pospaxoByBanu i3 %
KOHTPOMbHNX 3Ha4YeHb 3 BMKOPUCTaHHAM nporpamHoro 3abesneveHHs Megalab. PospaxyHok: [y=(a-
d)/(1+(x/c)*b)+d], @ = HM3bKe 3Ha4eHHs,, d = BUCOKE 3HA4YeHHS; X = KOHY M; c=IC50 M; b =
nigBuLWeHHS; y = % KOHTPOrb.
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Tabnuuga 1

BionorivHi gaHHi AnNg cnonyk 3rigHo 3
BMHAXOAOM, odepXaHi B AHanisi A

Mpuknag hTRPAL ICso [HM]
1 53
2 15
3 23
4 32
5 39
6 45
7 60
8 62
9 73

10 80
11 81
12 115
13 145
14 191
15 227
16 237
17 248
18 153
19 214
20 140
21 155
22 74
23 52
24 100
Tabnuusa 2

BionoriyHi gaHHi Ang cnonyk nonepeaHLoro
piBHS TexHiku (Npuknagu 28 i 29 8 WO
2017/060488), ogepxaHi B AHanisi A

Mpuknag B
WO 2017/060488 hTRPAL ICso [HM]
28 366
29 1120
Tabnuusa 3

BionoriyHi AaHHi Anga cnonyk nonepeaHLoro
piBHS TexHikn (npuknag 31 B L. Schenkel, i
cnisaBT., J. Med. Chem. 2016, 59, 2794-2809),
ogepaHi B AHanisi A

Mpuknag B Med. Chem.
2016, 59, 2794-2809 | "1 RPALICs0 [HM]
31 57

OuiHka MiKpocoManbHOro KnipeHcy

AHani3 B: MikpocomanbHuWI KnipeHc:

MeTaboniyHy pgerpagadito  OocCnigpKyBaHOi Cnonyku ananidytotb npu 37 °C 3 noegHaHumu
Mikpocomamu nediHku. KiHuesun iHkyOauinHni o6'em 100 Mk Ha MOMEHT Yacy MicTuTb Oydep TRIS 3
pH 7,6 npn KT (0,1 M), xnopug marxito (5 mm), mikpocomanbHui 6inok (1 mr/mn) i gocnimkysBaHy
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CMONYKY B KiHLEBIN KOHUEHTpaLuii 1 MKM.

lMicna kopoTkoro nepiogy nonepeaHboi iHkyBaLii npu 37 °C peakuii iHiLilOIOTb WNSXOM OOAaBaHHS
BigHOBNeHoi ¢opmu GeTa-HikoTMHaMigageHiHamHykneotuadocdaty (NADPH, 1 mm) i 3akiHuyOTb
LUNSAXOM NepeHeceHHst anikBOTU Yy PO3YMHHUK Yepes pi3Hi momeHTn vacy (0, 5, 15, 30, 60 xB). Kpim
Toro, He3zanexHy Big NADPH perpapgauito BigcnigkoBytoTe B iHKybauiax 6e3 NADPH, 3aBeplueHux B
OCTaHHI MOMEHT yacy. [%] pewTun gocnigxXyBaHol cnonykn nicns iHkybauii HesanexHo siga NADPH
BigoBpaxyeTbCa napameTpoMm C(KOHTPONbHOI) (meTabonivyHoi crabinbHocTi). [MoraweHi iHKy6auit
ocagxyloTb LeHTpudyryeaHHsam (10000 g, 5 xB).

AnikBOTY cynepHaTaHTy aHani3ytoTb 3a gornomoroto XXX-MC/MC Ha KinbkicTb BMXIQHOT CMOMYKMW.
Mepiog HaniBBuBegeHHst (t1/2 INVITRO) Bu3HavyaioTb Haxunom HanienorapudpmiyHoro rpadiky
3anexHoCTi KOHLeHTpauii Big 4acy.

BHyTpiwHin knipeHc (CL_INTRINSIC) po3paxoByoTh 3 ypaxyBaHHAM KiNbKOCTi Bifika B iHKybaUil:

CL_INTRINSIC [mkn/xB/mr 6inka] = (Ln 2 / (nepiog HaniBBuBeAeHHs [xB] * BMICT Binka [mr/mn]))
1000

CL_INTRINSIC_INVIVO [mn/xs/kr] = (CL_INTRINSIC [mkn/xs/mMr 6inka] x MPPGL [mr 6inka/r
neviHku] X neviHkoBun paktop [r/kr macu Tina]) / 1000

Qh [%] = CL [mn/xB/Kkr] / nediHkoBMIN KPOBOTOK [Mn/xB/Kr])

"enaTouentonapHicTb, noguHa: 120 x 10e6 kniTUH/T NeYiHkun

dakTop neviHkn, noguHa: 25,7 r/kr macu Tina

KpoBoTok, noguHa: 21 mn/(xB X Kr)

*

Tabnuusa 4

BionoriyHi gaHHi Ansa cnonyk 3rigHo 3
BMHaxo4oM, ogepxaHi B aHanisi B

Mpuknag LM ntogunu [% Qh]
1 <23
2 <23
3 <23
4 <23
5 <23
6 <23
7 <23
8 <23
9 <23
10 <23
11 34
12 <23
13 <23
14 <23
15 26
16 <23
17 <23
18 <23
19 <23
20 <23
21 <23
22 35
23 25
24 <23
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Tabnuusa 5

BionorivHi gaHHi Ang cnonyk nonepeaHL0ro
piBHS TexHiku (Npuknagm 28 i 29 8 WO
2017/060488), oaepxaHi B aHanisi B

Mpuknag 8 WO o
2017/060488 LM nioaukm [% QN
28 62
29 <23

Tabnuusa 6

BionoriyHi gaHHi Ana cnonyk nonepegHboro
piBHs1 TexHikn (Npuknag 31 B L. Schenkel, i
cnigaBT., J. Med. Chem. 2016, 59, 2794-2809),
ofepxaHi B aHanisi B

Mpuknaa B Med. Chem. .
2016, 59, 2794-2809 | -M nroAvHu [% Qh]
31 <23

OuiHka knipeHcy renaToumTis

AHani3 C: KnipeHc renaTtouutis

MeTaboniuHy paerpagadito  OocnigKyBaHOI CMOMyKM aHanisytoTb B CYCMEH3ii renaTtouuTis.
lenatounTn (KpioKOHCEPBOBaHI) iHKYOylOTb B MopaudikoBaHoMy 3a [dynbbeko cepeposuwi Irna (3
pofaBaHHsAM 3,5 MKr rrtokaroHy/500 mn, 2,5 mr iHcyniHy/500 mn i 3,75 mr/500 mMn rigpoKopTU30HY),
o mictntb 5 % abo 50 % BMOOBOI CMpOBATKN.

Micna 30-xBMnMHHOI nonepedHboi iHKybauii B iHKybaTopi (37 °C, 10 % CO2) 5 MKN pO34ynHy
pocnigpkysaHoi cnonyku (80 mkm; i3 2 MM y BuxigHomy posuuHi OMCO, possegeHomy 1: 25 3
cepefgosuieM) gogatTb ¥y 395 MKN cycneHsii renatounTiB (rycTvHa KniTvH B gianasoni 0,25-5 mnH.
KNITUH/MA 3anexHo Big BuAay, 3BMYaWHO 1 MITH. KMiTUH/MI; KiHUEBa KOHLEHTpauis [ocnigKyBaHOi
crnonykn 1 MkM, kiHueBa koHueHTpauisa AMCO 0,05 %).

KniTuHu iHKyBylOTb NPOTAroM LecTu roauH (iHkybaTop, opbiTanbHWi werkep) i 3paskn (25 mkn)
Oepytb uepes 0, 0,5 1, 2, 4 i 6 roguH. 3pasku NEpPeHOCATb B aUETOHITPWUM | OCagXylTb
ueHTpudyrysaHHam (5 xB). CynepHaTaHT NepeHoCHATb ¥ HOBU 96-NyHKOBMWI NNaHLIET, BUNApOOTh B
aTMocdepi a3oTy i pecycneHayoTb.

SHWXKEeHHS BUXIAHOT CNomnyku aHanisyoTb 3a gonomoro BEXKX-MC/MC.

CLint pospaxoBytoTb HactynHuMm umHom: CL_INTRINSIC = pgosa / AUC = (CO/CD) / (AUD +
knact/k) x 1000/60. CO: noyaTkoBa KOHUeHTpauis npu iHkybauii [MkM], CD: ryctuHa XntTesgaTHuX
KniTnH [10e6 knituH/mn], AUD: nnowa nig gaHnmm [MKM X rog.], KnacT: KOHUEHTpauisi OCTaHHbOT
Toukun AaHmx [MKM], k: Haxun KpuBOI NiHii perpecii ans 6aTbKiBCbKOro 3HMxeHHs [h-1].

PospaxoBaHuin BHYTPILLUHI MEYiHKOBMI KIipeHC in vitro MoXHa macwTtabyBatun 40 BHYTPILLUHBOMO
NeyYiHKOBOro KNipeHcy in Vivo i BUKOPUCTOBYBATK ANS NPOrHO3yBaHHS NEYiHKOBOrO KIipEeHCY KPOoBi in
vivo (CL) 3 BukopucTtaHHaAM Mogeni neviHkv (Mogernb 3 rapHUM nepemillyBaHHAM).

CL_INTRINSIC_INVIVO [mn/xs/kr] = (CL_INTRINSIC [mkn/xB/10€6 kniTUH] X renaToLentonsapHiCTb
[10e6 kniTuH/r nediHkM] X NeviHkoBWK cakTop [r/kr macu Tina]) / 1000

CL [mn/xs/kr] = CL_INTRINSIC_INVIVO [mMn/xB/kr] X nediHKOBUA KPOBOTIK [mn/xB/kr] [/
(CL_INTRINSIC_INVIVO [Mn/xB/kr] + ne4iHKOBWUA KPOBOTIK [MN/XB/Kr])

Qh [%] = CL [mn/xB/kr] / neviHkoBWUiA KPOBOTIK [MN/XB/Kr])

enatouentonapHicTb, noguHa: 120 x 10e6 KNiTUH / I NeYiHkn

MeyiHkoBMIM dhakTop, NtoguHa: 25,7 r/ kr macu Tina

KposoTok, ntoguHa: 21 mn/(xs X Kr)
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Tabnuusa 7

Bionoriyni gaHHi Ans cnonyk 3rigHo 3
BMHaxo4oMm, oaepxaHi B aHanisi C

Mpuknag enatounTn nognHmn [% Qh]
1 7
2 16
3 18
4 31
5 29
6 13
7 21
8 11
9 5
10 <4
11 29
12 8
13 10
14 5
15 29
16 <4
17 13
18 8
19 19
20 <4
21 6
22 12
23 36
24 16

Tabnuusa 8

BionoriyHi gaHHi Ang cnonyk nonepeaHLoro
piBHS TexHiku (Npuknagm 28 i 29 8 WO
2017/060488), ogepxaHri B AHanisi C

Mpuknag y WO [enaTounTV NOANHN
2017/060488 [% Qh]
28 49
29 22
Tabnuusa 9

BionoriyHi AaHHi Anga cnonyk nonepeaHLoro
piBHS TexHikn (npuknag 31 B L. Schenkel, i
cnisaBT., J. Med. Chem. 2016, 59, 2794-2809),
ofepxaHi B AHanisi C

Mpuknag B8 Med. Chem. [enaTouunTtn
2016, 59, 2794-2809 nogunHn [% Qh]
31 73

OuiHKa NPOHUKHOCTI

Knituhn Caco-2 (1-2 x 105 «knituH/1 cm? nnowi) BuciBalOTb Ha inbTpyBanbHi BCTaBKM
(monikap6oHaTtHi abo MET-¢inbTpn Costar Transwell, po3mip nop 0,4 mkm) i KyneTuBytoTh (DMEM)
npotarom 10-25 gHi..

Cronykn po34YMHAOTE Yy BIigNOBIAHOMY PO34MHHMKY (Hanpuknag, OMCO, 1-20 mM matkoBi
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po34yMHK). MaTkoBi po3unHKM po3BoasaTb Oydepom HTP-4 (128,13 MM NaCl, 5,36 mM KCI, 1 mM
MgSOas, 1,8 MM CaClz, 4,17 mM NaHCOs3, 1,19 MM NazHPO4 x 7TH20, 0,41 MM NaH2PO4xH20, 15 mM
HEPES, 20 mM rntokosu, 0,25 % BSA, pH 7,2) ana npuroTyBaHHs TpaHCNopTHUX po3duHis (0,1-300
MKM cnonyku, kiHueBun OMCO <= 0,5 %). TpaHcnopTHui po3umH (TL) HaHOCATb Ha anikanbHy abo
©asonaTtepanbHy OOHOPCbKY CTOPOHY AMs BUMIPOBaAHHA MpoHUKHOCTI A-B abo B-A (3 noBTopeHHs
dinbTpa) BignoeigHo. 3pasku BiAOMpPalOTb Ha NOYaTKY i B KiHLi eKCNepuMMeHTY y AoHOopa i Yepes pisHi
NPOMIKKM Yacy A0 2 roAuH, a TakoXx y OoTpuMyBaya AN BMMIPIOBAHHA KOHUEHTpauii 3a A4ONOMOro
BEXXX-MC/MC abo cumHTuUnsauiiHoi nivou. BigibpaHi ansa 3paska 06'eMu oTpumyBayva 3aMiHIOTb Ha
CBI>XMI PO34YMH OTpMMYyBa4a.

OuiHka 3B'A3yBaHHSA 3 Binkamu nnasmm

HaHnin meToa piBHOBaHOro gianisy (P[) BUKOPUCTOBYHOTb AN BU3HAYEHHS NpUBNIN3HOro
dpakuinHOro 3B'A3yBaHHS N Vitro gocnimpkyBaHUX cnofyk 3 Ginkamu nnasmu. BUKOpUCTOBYOTb
pianisHi komipkn Dianorm Teflon (mikpo 0,2). KoxkHa kniTMHa cknagaeTbCsl 3 AOHOPCHKOI | akuenTOpHOI
Kamep, pO34ineHnx yrbTpaTOHKOK HaniBNpoOHWKHOK MeMOpaHo 3 MOPOroM MONEKynsipHoi macu 5
k[da. MaTkoBi po3umHU AN KOXHOI JocnigKyBaHOT cnonyku rotytotb Yy IMCO 3 koHueHTpauieto 1 MM i
po3BOAATb A0 KiHueBoi koHueHTpauii 1,0 mkM. MNMoganbwi AianisHi po3yunHyM roTyoTh i3 NOegHaHOT
nnasmu nioguHu abo wypa (3 NaEDTA) Big goHOpiB 40OMOoBIYOoi i XiHo4Yoi cTaTi. AnikBoTn no 200 mkn
AianisHoro 6ydepy (100 mM cocaty kanito, pH 7,4) posnoginsaoTts y 6ydepHy kamepy. AnikBoTu no
200 mkn gianisHOro po34mHy JOCHiAKyBaHOI CMOMyKN po3noainsAoTs B KaMepu Ans nnasmu. IHkybauito
NPOBOAATbL NPOTArom 2 roaunH npu obepTtaxHi npu 37 °C.

B kiHUi nepioagy Agianidy AgianisaT nepeHocsTb B peakuiiHi npobipku. MNpobipkn ana ©ydepHoi
dpakuii mictate 0,2 mn ACN/Boga (80/20). AnikBoTn no 25 Mkn fianisaTy nnasmy nepeHocATb B
nnaHweTn 3 rmMubokummn nyHkamu i amiwyoTb 3 25 mkn ACN/Boga (80/20), 25 mkn 6ydepa, 25 mkn
KaniopyBanbHOro po34YMHYy | 25 MKN poO34MHY BHYTPIWHLOrO craHaapTy. [lpeuwunitaudito 6Ginka
3gincHioTe Wwnaxom gogasaHHa 200 mkn ACN. AnikBotm no 50 mkn ©ydepHoro pianisaty
NepeHoCHaTb y NNaHWweTn 3 rMMBOKMMM NyHKaMK i 3MiLyroTb 3 25 MK NycToi nnasmu, 25 MKN po3ynHy
BHYTpiwHboro craHgapty i 200 mkn ACN. 3pasku BumiptoloTb B cuctemax BEXXX-MC/MC i ouiHiooTb
3a gonomoroto Analyst-Software. NpoueHT 3B'a3yBaHHA pO3paxoBylOTb 3a HOPMYIOL: % 3B'A3yBaHHS
= (kOHLeHTpaUis B nra3mi — KoHUeHTpauis 6ydepa/koHueHTpauia B nnasmi 30) X 100.

OuiHka poO34MHHOCTI

Hacu4yeHi po34vHU roTyloTb B JTYHKOBUX NnaHweTtax (dopmat 3anexuTb Big poboTa) LUNSxom
AofaBaHHs BignosiaHoro o6'emy BuMBpaHOro BOAHOrO cepefoBulla (3BMYyanHO B gianasoHi 0,25-1,5
M) Y KOXHY MNYHKY, WO MICTUTb BiOMY KiNbKiCTb TBepAOl NikapCbKoi peyoBMHM (3BMYANHO B AianasoHi
0,5-5,0 wmr). JlyHkn cTpywyoTb abo nepemiwyoTb NPOTArOM 3a4aHoro nepiogy 4acy (3BuMyariHO B
AianasoHi Big 2 Ao 24 roguwH), a NoTiM iNbTPYIOTb 3 BUKOPUCTAHHAM BiANOBIAHUX inbTpyBanbHMX
MembpaH (3BuyariHo inbTpiB PTFE 3 poamipom nop 0,45 mkm). AGcopbuii ginbTpom yHMKaoTb,
BMAanaouM nepwi gekineka kpanenb @inbtpaTy. KinbkiCTb PO34YMHEHOI MiKapCbKOl PEeYvYoBUHM
BM3HavalTb 3a Jgonomorow Y@ cnektpockonii. Kpim Toro, pH HacuyeHoro BOAHOMO po3yMHa
BUMIPIOIOTb 3a JonomMorow pH-meTpa 3i CKNAHUM eneKkTpoaoM.

OuiHka hapMakoKIHETUYHUX XapaKTEePUCTUK Y FPU3YHIB

HocnigxyBaHy cnonyky BBogsTb abo BHYTPILULHBOBEHHO HArogoBaHWM Lypam, NMnbo nepopansHo
ronogHum wypam. 3pasku KpoBi 6epyTb y Aekinbka MOMEHTIB Yacy Micnsi HAHECEHHS LOCHiAKyBaHOi
CMONYKN, aHTUKOArymnoTb | LEHTPUPYTYHOTb.

KoHueHTpauio aHaniTiB - BBeAEHOI cnonyku i/abo meTaboniTiB - KiNbKiCHO BU3Ha4aloTh y 3paskax
nnasmu. ®K napameTpu po3paxoByloTb 3 BUKOPUCTAHHAM HekoMnapTMeHTHUX metoais. AUC i Cmax
HOpMOBaHi Ha 403y 1 MKMOIb/KT.

OuiHka meTaboniamy B renatouutax fnoavHu in vitro

MeTaboniyHuin WNAx AOCAISKYBAHOI CMOMyKU AOCAISKYHTb 3 BUKOPUCTAHHAM MEPBUHHUX
renaTtouuTiB NIOOMHK Yy cycneHsii. icna BigHOBMEHHSA Micns KpiOKOHCepBauil renaTtounTy JNHOLMHU
iHKyOyl0Tb Y MoandikoBaHomy 3a [lynb6eko cepegosuui Irma, wo mictute 5 % MOACHKOI CUPOBATKY i
AonoBHeHoro 3,5 mkr rntokaroHy/500 mn, 2,5 mr iHcyniHy/500 mn i 3,75 mr/500 mn rigpoOKopTU30HY.

Micna 30-xBMnUMHHOI nonepeHboi iHKybauii B iHkybaTopi And knituHHMX KynbTyp (37 °C, 10 %
CO2) po34MH JoCnigKyBaHOI CNOMyKM LOAAKTb B CYCMEH3il0 renatouuTiB ONsi OOEPXKaHHS KiHLEeBOI
ryctuHu knitnH Big 1,010 go 4,0*108 kniTvH/mMN (3anexHo Big LWBWAKOCTI MeTaborniyHoro obopoTty
CMOMyKW, $Ky CROCTepiraloTb 3 MNEepBMHHUMMMK renatouuMTamMu MAWHK), KiHLEBOT KOHLUeHTpauil
pocnigxkysaHoi cnonykn 10 MkM i kiHueBoi koHueHTpauii AMCO 0,05 %.

KnitTuHn  iHkyOylOTb MpOTAromM LWIeCcTM TroguH B iHKyGaTopi ANnsd  KMITUHHWUX  KynbTyp Ha
rOpU3OHTaNbLHOMY LUENKepi, i 3pas3kM BuaansoTb 3 iHkybauii yepes 0, 0,5, 1, 2, 4 abo 6 roawH,
3anexHo Bif LWBMAKOCTI MeTaboniyHoro o6opoTy. 3pas3ky racsaTb aueTOHITPUIIOM i OCamXyloTb
ueHTpudyrysaHHaM. CynepHaTaHT nepeHocsaTb B 96-NMyHKOBUI NNaHLWeT, BUNAapoTb B atMocdepi
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a3oTy i pecycneHayoTb nepen 6GioaHanisom 3a  OOMOMOroK  pigMHHOI - XpomaTorpadii-mac-
CNEeKTPOMETpIl BUCOKOro po3fineHHs Ans igeHTudikauii nepegbadyBaHmx metaboniTis.

CTpyKTypy BM3HAYEHi OPIEHTOBHO Ha OCHOBI OaHUX nepeTBOpeHHs Pyp'e-MS". Metabonitu
npeacTaBneHi y BUrnsagi NnpoLeHTHOro BMiCTy BUXIQHOT pevyoBuMHM Npu iHKybaLii renaTouuTie NIOAMHN 3
NMOPOroBUM 3HAYEHHAM = 4 %.

Cnocib INikyBaHHA

HaHnnii BuHaxig BigHOCMTLCA A0 cnonyk 3aranbHoi dopmynn 1, dki € 3acTOCOBHUMUW Ans
npodinakTuku i/abo nikyBaHHA 3axBOPKOBaHHSA i/abo cTaHy, nos'd3aHoro 3 akTuBHicTIO TRPA1 abo
MOOYNbOBAHOIrO He, BKMIOYa4M, ane He obMexXyluucb uuMM, NiKyBaHHA i/abo npodinakTuky
(ibpO3HMX 3axBOpOBaHb, 3ananbHMX | IMYHOPErynATOpHUX MNOpyLEeHb, pecnipatopHnx abo
LUMYHKOBO-KULLIKOBMX 3axBOpHOBaHb abo pos3nagiB, odTanbMOSIONYHUX 3axBOPIOBaHb, 3anarnbHuX
3axBOplOBaHb CYrrobiB i 3ananbHMX 3axBOPIHOBaHb HOCOIMOTKM, O4Yel i LWKipWM, a TakoX 6ont i
HEBPONOriYHMX po3nagiB. 3asHaveHi NopyLlEeHHSs, 3aXBOPIOBaHHS i po3nagu MICTATb y cebe Kalenb,
igionatuyHnn nereHeBmn ibpo3, iHWI nereHeBi iHTepCTUUianbHi 3axBOPHOBAHHS | iHWI ¢PiGpO3Hi,
acTMaTuyHi abo aneprivyHi 3axBOpHOBaHHS, €03UHOMINbHI 3aXBOPIOBAHHA, XPOHiYHE OOCTPYKTUBHE
3aXBOPIOBAHHSA NereHb, a TakoX 3ananbHi Ta iMyHOPErynAaTopHi MOPYLUEHHSs, Taki ik peBMaToigHUN
apTpuT i aTepocknepos, a Takox Binb i HEBPONOriyHi po3nagw, Taki K roctpun B6inb, xipyprivHun Ginb,
XPOHiYHMI Binb i genpecia i po3naan ce4voBoro Mixypa.

Cnonyku 3aranbHoi oopmynu 1 € npugatHuMm 4nsa npodinakTukm i/fabo nikyBaHHS:

(1) Kawrmto, Takoro siKk XpOHiYHWUIA igionaTuyHMIi Kawenb abo XpOHIYHWIA pedpakTepHUN Kallernb,
Kawenb, noe'a3aHuin 3 actmoto, XO3J1 i pakom nereHb, NOCTBIPYCHOW iHGDEKUIED i igionaTuyHNM
nereHeBum hiGpPO30M i IHLLMMUK NIEreHEBUMMU iIHTEPCTULIaNbHUMM 3aXBOPIOBAHHAMMU.

(2) NereHeBux hibPO3HMX 3aXBOPHOBaHb, TaKUX SIK MHEBMOHIT abo iHTepcTUUianbHUA MHEBMOHIT,
noB'dA3aHi 3 KonareHo3oM, Hanpukrag, YepBOHWIN BOBYaK, CUCTEMHA CKrepoaepMisi, peBMaToigHuin
apTpuT, NOMIMIO3MT i AepMaTOMIo3nT, igionaTUYHi iHTepcTUUianbHi MHEBMOHII, Taki SK igionaTnyHun
nereHesun  pibpo3  (I311), HecneuudpiyHa iHTepcTMUianbHa MNHEBMOHIA, iHTepcTuuUianbHe
3aXBOPIOBaHHS nereHb, Noe'sa3aHe 3 pecnipaTopHum BGpoHxioniTom, AeckBaMaTuBHa iHTepcTUlianbHa
MHEBMOHISl, KPUMNTOreHHa oOpraHidytoda MHEBMOHIA, rocTpa iHTepcTuuianbHa MHEBMOHISA i
nimgoumnTapHa iHTepcTuUianbHa MNHEBMOHIS, NMMaHrionemomioMaTos, IereHeBu anbBeEONSPHUN
nNpoTeiHo3, MCTiounTo3 i3 KNiTuH JlaHrepraHca, nneBpanbHU napeHxiMaTos3Hun gibpoenacTtos,
iHTepCTULianbHi 3axBOPKOBaHHS fereHb BigoOMOI eTionorii, Taki SK iHTepcTuuianbHWiA MHEBMOHIT B
pe3ynbTaTti NpodecCinHMX BMMMBIB, Taknx Ak acOecTos3, CuNiKo3, fereHi waxrapis (BYrinbHWIA nun),
nereHi cpepmepiB (CiHo i nnicHABa), nereHi nobuTenie rony6is (nTaxie) abo iHWi NpodecinHi neTki
dakTopu, Taki Sk MeTaneBur nun abo mikobakTepii, abo B pe3ynbTaTi MiKyBaHHS, Takoro sk
ONPOMIHEHHS, MeToTpeKcaT, amiofapoH, HiTpodypaHTOiH abo xiMioTepaneBTWM4YHI 3acobu, abo npwu
rpaHyneMaTosHi xBopobi, Takii sk rpaHynemarto3 3 noniaHritom, cuHgpom Yapra-Crtpoca, capkoigos,
rinepyyTNMBUIN NHEBMOHIT abo iHTepcTUUianbHUA MHEBMOHIT PI3HOrO reHesy, Hanpwvknag, acnipadis,
BAMXaHHA TOKCUYHUX rasiB, BUNapoByBaHb, OPOHXIT abo NMHEBMOHIT abo iHTepcTUlianbHUn MHEBMOHIT,
BUKIMMKAHUA CEPLIEBOID HEOOCTATHICTIO, PEHTFEHOM, NMPOMEHEBOK Teparieto, XimioTepanieto, xsopoba
Beka abo capkoifos, rpaHynemaros, KicTo3Hun ibpo3 abo mykoBicumaos abo gediunt anbda-1-
AHTUTPUMCUHY.

(3) IHWMX iBpPO3HMX 3axBOPHOBaHb, TaKMX SK MOCTOBUAHMI (hiBpO3 MeyviHKM, LUpO3 MNevdiHKW,
HeankoronbHui cteatorenatut (HACI), ¢ibpo3 nepencepab, eHgomiokapgiansHum ¢ibpos,
nepeHeceHun iHdapKT Miokapay, rnianbHWA pybeub, apTepianbHa XOPCTKICTb, apTpodidpos,
KOHTpakTypa [ontiTpeHa, Kenoig, CKNepoAepMiss/CUCTEMHUIA CKepos, MediacTuHanbHun ¢ibpos,
Mienogidpos, xBopoba [MelipoHi, HedporeHHUn cucTeMHUin pibpos, peTponepuToHeanbHUin ibpos,
afire3anuBHUI Kancynit.

(4) 3ananbHuX, ayToiMyHHUX abo anepriyHMx 3axBOPIOBaHb i CTaHIB, TakMX K anepriyHni abo
HeanepriYHMn puUHIT abo CUHYCWUT, XPOHIYHWWA CUHYCUT abo pWHIT, MNOMINO3 HOCY, XPOHIYHWUN
PUHOCUHYCUT, TOCTPUA PUHOCUHYCWUT, acTMa, OuTava acTMa, anepriyHMi OpoHXIT, anbBeoniT,
rineppeakTUBHICTb AMXamnbHUX LWAAXIB, anepridHMn KOH'IOHKTMBIT, OpOHXOeKkTasu, pecnipaTopHuUi
ONCTPEC-CUHOPOM LOpPOCNUX, OpoHXianbHUM | nereHeBuin Habpsk, OpPOHXIT abo MHEBMOHIT,
€03VHOMINBHUIA UenoniT (Hanpuknag, CUMHAPOM Yenca), €o3vHoQinbHa MHEBMOHiS (Hanpwvknag,
cnHapom Jlednepa, XpoHidHa eo3uHopinbHa MHEBMOHIS), €03MHOMINbHUIA dacumiT (Hanpuknag,
cvHgpom LUynbmaHa), rinepyyTnuBiTb YMNOBINbHEHOro TWMy, HeanepridHa acTma; OpoHxocnasm,
BUKITMKAHUIA (Pi3UHHNM HaBaHTaXXEHHSIM; XpPOHiYHa obCcTpykTMBHa xBopoba nereHb (XO3J1), roctpui
OpOHXIT, XPOHIYHMI OpPOHXIT, Kawenb, emdizeMa nereHb, cUCTeMHa aHadinakcis abo peakuii
rinepyyTnMBOCTI, nNikapcbka anepris (Hanpuknag, Ha neHiuuniH, LedanocrnopuH), CUHAPOM
eo3vHodinii-mianrii BHacnigok npuiomMy BcepenuHy 3abpygHeHoro Tpuntod)aHy, aneprii Ha yKycu
KOMax; ayTOiMyHHMX 3axBOpIOBaHb, TaKMX SK peBMaTtoigHui apTpuT, xBopoba [pensBca, CMHOPOM
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LWerpeHa, ncopiaTU4HUI apTPUT, PO3CIAHNIN CKNEepo3, CUCTEMHNA YEPBOHUIN BOBYaK, BaXkka MiacTeHid,
iMmyHHa TpombouuToneHis (ITI gopocnux, HeoHaTaneHa TpomboLmMToNeHid, negiatpuyHa ITI1), iMyHHa
reMoniTMyHa aHemis (ayToiMyHHa | BMKNMKaHa nikapcbkumu 3acobamu), cuHgpoMm EBaHca
(TpombouunTapHa i epuTpouMTapHa iMyHHa LUTOMEHIN), pe3yC-KOHMIIKT HOBOHAPOMKEHNX, CUHOPOM
lN'yanacyepa (aHTn-FBM xBopoba), ueniakisa, ayToiMyHHa kapaiomionartis, toHaubkun Aiaber;
rnomepynoHedpuT, ayToiMyHHUA Tupeoigut, xBopoba bexyeTa; BIATOPrHEHHs TpaHcNNaHTaTy
(Hanpuknag, nNpv TpaHCNnaHTauil), BKNHOYaluM BiATOPrHEHHA anoTpaHcnnaHtaty abo xBopoba
"TpaHCcnnaHTaT NpoTK XxassdiHa"; 3ananbHUX 3axXBOPHOBaHb KULLKIBHMKA, TakMx sik xBopoba KpoHa i
BMPA3KoOBWUIA  KOMIT; CcnoHAufoapTponarii; Cckrnepoaepmis; ncopiady (BkMuvatouM  ncopias,
onocepenkoBaHun T-kniTMHaMK) | 3ananbHUX OepMaTto3iB, Taki K OepMaTUT, ek3ema, aToniYyHun
AepMaTuT, anepriyHUin KOHTaKTHUA AepMaTuT, KPOMWB'AHKA; BacCKymniT (Hanpuknag, HEKPOTU3YHOUMWHA,
LIKIPHWI | TiNepCEHCUTMBHUI BACKYniT); By3noBaTa eputeMa; e03MHOMINbHUA MiO3UT, €03NHOQINbHUIA
dacumiT, pak 3 fieikouuTapHOL iHINbTpaUieto WKipyM adbo opraHiB; o TanbMOSOriyYHi 3aXBOPIOBaHHS,
Taki sK BiKOBa [ereHepadis >XOBTOI nnsmu, giabeTnyHa peTvHonaTia i AiabeTu4yHMn MakynspHUn
HabpsK, KepaTuT, €O03MHOMINbHUA KepaTUT, KePaTOKOH'NOHKTMBIT, BECHSAHUA KepaTOKOH'IOHKTUBIT,
pyOLloBaHHs, pybutoBaHHA nepeaHbOro cermeHTta, 6nedaput, 6GnedapoKOH'tOHKTUBIT, OynbO3Hi
posnagu, pybuesuii nemcdiroin, MenaHoma KOH'IOHKTMBW, NaninspHUA KOH'MOHKTUBIT, CyXiCTb ouyen,
enicknepuT, rnaykoma, rnio3, KinbueBa rpaHynema, odranbmonaTia [peviBca, BHYTPILWHbLOOYHA
MenaHoma, niHreekyna, nposidepatuBHa BiTpeoOpeTuHonaTisa, NTepuriyM, CKNepuT, yBeiT, rocTpi
npucTynu nogarpw, nogarpa abo octeoapTpur.

(5) bonto, Takoro K XPOHIYHWIA igionaTvyHWM OONMbLOBUA CUHAPOM, HeBponaTUyHWIA Binb,
An3ecTesida, anoauHisa, MirpeHb, 3yoHuI Ginb i nicnsonepadinHuii Oinb.

(6) Oenpecii, TpuBoru, giabetTnyHoi HeBponarii i po3nagiB ce4voBoro Mixypa, Takmx sik ob6CTpyKuis
BUXiOQHOrO OTBOPY CEYOBOr0 Mixypa, rinepakTMBHUIA CEYOBUM MIXYp, UUCTUT, penepdy3inHoro
YLIKOKEHHSA MiokapAy abo iLueMiYHOro YLIKOMKEHHSI FTONIOBHOrO MO3KY.

BignosigHo, AaHMI BUHaXig BIGHOCMTBCA OO CMOMYKM 3aranbHoi hopMmynu 1 anga 3acTOCyBaHHS siK
nikapcbkoro 3acoby.

Kpim TOro, gaHui BuHaxig BiOHOCMTBCA OO 3aCTOCYBaHHSA CMOSyKM 3aranbHOi doopmynu 1 gns
nikyBaHHs i/abo NpodginakTukM 3axBopioBaHHSA i/abo cTaHy, nos'asaHoro 3 aktusHicTio TRPA1 abo
MOZYIbOBAHO0 Helo.

Kpim TOoro, gaHuin BMHaxig BiQHOCUTBCHA OO 3aCTOCYBaHHSA CMOMNyKW 3aranbHoi dpopmynu 1 gns
nikyBaHHs i/abo npodinakTukm ibpPO3HOro 3axBOPKOBaAHHS, 3ananbHUX | IMYHOPErynsTopHMX
nopyLleHb, pecnipaTopHux abo LUMYHKOBO-KULLIKOBMX 3aXBOPHOBaHb abo po3nagis, odhTanbMOMOrNYHNX
3aXBOpPIOBaHb, 3ananbHWX 3axBOpHOBaHb CYrnobiB i 3amanbHMX 3aXBOPHOBaHb HOCOMMOTKU, OYew i
LWKipn, oMt i HeBponoriYyHMX po3nafiB. 3asHayeHi NOpPYyLUEHHS, 3aXBOPIOBAHHSA i po3nagu MicTATb Y
cebe kallenb, igionaTMyHM nereHeBun ¢ibpos, iHWI NereHeBi iIHTepCcTULianbHi 3aXBOPIOBAHHSA | iHLLUI
ibpo3Hi, acTMaTu4Hi abo anepriyHi 3axBOPHOBaHHHA, €O03NHOMINbHI 3aXBOPIOBAHHSA, XPOHIYHY
OBCTPYKTMBHY XBOPOOY nereHb, a TakoX 3ananbHi Ta iMyHOPEerynaTopHi NOPYLEeHHs, Taki $K
peBMaTOiAHMI apTpUT i aTepocknepos, a Takox Bifnb i HEBPOMOriYHi po3nagu, Taki Sk roctpun Binb,
XipypriyHun 6inb, XpoHiyHMn Binb | genpecis i po3naam ce4oBoro Mixypa.

Kpim TOro, gaHui BuHaxig BiOHOCUTBCA OO 3aCTOCYBaHHA CMOMyKU 3aranbHoi chopmynu 1 ans
nikyBaHHs i/abo npoinakTuku:

(1) Kawrmto, Takoro siKk XpOHiYHWUIA igionaTuyHWi Kawenb abo XPOHIYHWIA pedpakTepHUN Kallernb,
Kawernb, nos'a3aHui 3 actmoro, XO3J1 i pakom nereHb, NOCTBIPYCHO iH(ekuieo Ta igionaTuiyHUm
nereHeBum hiGpPO30M i iHLLMMK NEreHeBUMU iHTEPCTULiaNbHUMM 3aXBOPIOBAHHAMM.

(2) NereHeBux hiOPO3HMX 3aXBOPIOBaHb, TaKUX SIK MHEBMOHIT abo iHTepcTUUianbHUA MHEBMOHIT,
noB'dA3aHi 3 KonareHo3oM, Hanpuknag, YepBOHWI BOBYaK, CUCTEMHA CKrepodepMid, peBMaToigHUN
apTpuT, MOMIMIO3WT | 4epmMaToMIO3uT, igionaTtudHi iHTepcTuUianbHi NMHEBMOHII, Taki SK igionaTtuyHun
nereHeBun  ibpo3  (I311), HecneuudpiyHa iHTepcTMUianbHa MNHEBMOHIA, iHTepcTuuianbHe
3aXBOPIOBaAHHSA NereHb, NoB's3aHe 3 pecrnipaTopHUM OpOHXIoNiTOM, AeckBamaTUBHA iHTepCTUUianbHa
NMHEBMOHISl, KPWUMNTOreHHa oOpraHisyloda MHEBMOHIS, [roCTpa iHTepcTuuianibHa MNHEBMOHIA i
nimgouunTapHa iHTepcTMUianbHa MHEBMOHIS, fMMaHrionenoMioMaTtos, fereHeBun anbBeONapHUiA
NpoTEiHO3, TUCTIOUUTO3 i3 KNiTUH JlaHrepraHca, nneBpasnbHUN MapeHximaTtosHuinm ibpoenacTos,
iHTepCTULianbHi 3axBOPKOBaAHHA NereHb BigOMOI eTionorii, Taki SK iHTepCTUulianbHUA MHEBMOHIT B
pe3ynbTaTti NpodeCiNHMX BNNMBIB, TakMx Ak acOecTos3, CUNIKo3, fereHi waxrapis (BYrinbHWA nun),
nereHi cpepmepiB (CiHo i nnicHsABa), nereHi nbuTenie ronybis (nTaxi) abo iHwWi npodecivHi neTki
dakTopu, Taki sk MeTaneBuh nun abo mikobakTepii, abo B pe3ynbTaTi MiKyBaHHS, Takoro sk
ONPOMIHEHHS, MeTOoTpeKcaT, amiofapoH, HiTpodypaHTOIH abo xiMioTepaneBTM4YHI 3acobu, abo npwu
rpaHynemMaTo3Hi xBopobi, Takii sk rpaHynemaTtos 3 noniaHritom, cuHapom Yapra-Crtpoca, capkoigos,
rinepyyTNMBUIN NHEBMOHIT abo iHTepcTuUianbHUA MHEBMOHIT Pi3HOrO reHesy, Hanpwvknag, acnipadis,
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BOMXAHHA TOKCUYHMX rasiB, BUNapoBYyBaHb, OPOHXIT ab0 NHEBMOHIT abo iHTepCTULianbHUI MHEBMOHIT,
BUKINUKAHWIA CepLIEBO0 HEAOCTATHICTIO, PEHTreHOM, MPOMEHEBOKD Teparieto, XiMioTepanieto, xBopoba
Beka abo capkoifos, rpaHynemaros, KicTo3Hun ibpo3 abo mykoBicumaos abo gediunt anbda-1-
aHTUTPUMCUHY.

(3) IHWMx pibpo3HMX 3axBOpHOBaHb, TaKUX SK MOCTOBMAHUN PiOPO3 MeYiHKU, LUPO3 MEYiHKW,
HeankoronbHun cteatorenatut (HACI), ¢ibpo3 nepencepab, eHaomiokapgianeHunm ibpos,
nepeHeceHun iHgapkT Miokapay, rnianeHUn pybelb, apTepianbHa >XOPCTKICTb, apTpodibpos,
KOHTpakTypa [lontiTpeHa, Kemnoia, CKNnepoaepMmis/CUCTEMHUIA CKINepo3, MediacTuHanbHui ¢ibpos,
Mienogidpos, xBopoba [MelipoHi, HedpporeHHNn cncTtemHnin ibpos, peTponepuToHeanbHUn ibpos,
aAresvBHUN KancyniT.

(4) 3ananbHux, ayToiMyHHMX abo anepriyHMX 3axBOPHOBaHbL i CTaHIB, TaKMX K anepriyHui abdo
HeanepriyHMi PUHIT abo CUMHYCUT, XPOHIYHMIA CUHYCUT abo pPWHIT, MNOJINO3 HOCY, XPOHIYHWI
PUHOCWMHYCUT, TOCTPUA PUMHOCUHYCUT, acTma, AuTa4ya acTma, anepriyHum OpoHXiT, anbBeoniT,
rineppeakTUBHICTb AMXanbHUX LUNSAXIB, anepriyHMi KOH'IOHKTUBIT, OpoHXxoekTasw, pecnipaTopHui
ANCTPEC-CUHOPOM AOpoCcnuX, OpoHXianbHW | nereHeBun HabpsAK, OpPOHXIT abo NHEeBMOHIT,
€03uHOMbINbHMIA UentoniT (Hanpuknag, cMHAPOM Yenca), €03uHoinbHa MHEeBMOHIS (Hanpuknag,
cvHgpom Jlednepa, XpoOHiYHa eo3uHoinbHa MHEBMOHISA), €03nHOMINbLHMI hacumiT (Hanpuknag,
cvHgpom UynbmaHa), rinepyyTnvBiTb YNOBINbHEHOro TWNY, HeamneprivHa acTtma; BpoHxocnasw,
BUKIMKAHUA Pi3UMHUM HaBaHTaXEHHsIM; XpPOHiYHa obcTpykTmBHa xBopoba nereHb (XO3J1), roctpuin
OpOHXIT, XPOHIYHMI OpOHXIT, Kawenb, emdizeMa nereHb;, CUCTEMHa aHadinakcis abo peakuii
rinepyyTnNMBOCTI, Nikapcbka anepria (Hanpwknag, Ha neHiuuniH, uedanocnopuH), CUHOPOM
eo3unHodinii-mianrii BHacnigok npunomy BcepeauHy 3abpygHeHoro TpuntodpaHy, aneprii Ha yKycu
KOMax; ayTOiMyHHWX 3axBOpPHOBaHb, TaKMX SIK PeBMaTOigHWMIA apTpuT, xBopoba [perBca, cMHAPOM
LWerpeHa, ncopiaTUYHU apTpUT, PO3CIAHNI CKINEpPO3, CUCTEMHUA YEPBOHMIA BOBYAK, BaXkka MiaCTeHis,
imyHHa TpomboumToneHis (ITI gopocnux, HeoHaTanbHa TpombouuToneHis, negiatpuyna ITI1), iMyHHa
remMoniTMyHa aHemis (ayToiMyHHa | BMKNMKaHa nikapcbkumu 3acobamu), cuHgpom EBaHca
(TpombouunTapHa i epuTpoLUMTapHaA IMYHHA LMUTOMEHIsT), pe3yC-KOHMNIKT HOBOHAPOMKEHNX, CUHOPOM
lN'yonacyepa (aHTn-FBM xBopoba), ueniakisa, ayToiMyHHa kapaiomionartis, toHaubkun Aiaber;
rnomepynoHedpuT, ayToiMyHHWA TupeoignT, xBopoba bex4yeTa; BIATOPrHEHHA TpaHcnnaHTaTy
(Hanpuknag, npw TpaHCMnaHTauil), BKMOYaluM BIATOPrHEHHs anoTpaHcnnaHTaty abo xBopoba
"TpaHcnnaHTaT NpoTK XxassiHa"; 3ananbHUX 3axXBOPHOBaHb KULLKIBHMKA, TakMx sik xBopoba KpoHa i
BMPA3KOBWIA  KOMIT;  CMNOHAMMOAPTpONaTii;  cknepogepmis; ncopiady (BkM4YawuM  ncopias,
onocepegkoBaHun T-kniTMHaMK) i 3ananbHUX AepMmaTtosiB, Taki AK AepMaTuT, ek3ema, aToniyHui
AepmaTtuT, anepriyHuin KOHTakTHUA AepMaTuT, KPOMWB'AHKA; BacKymniT (Hanpuknag, HEKpPOTU3YIOUUH,
LIKIPHWK | riNepCeHCUTUBHMIA BACKYNIT); By3noBaTta eputemMa; eo3vHOMIiNbHUA MiO3UT, €03MHOMINbHNIA
dacumiT, pak 3 fnerkouuTapHoOLO iHINbTpauieto Wkipyn abo opraHiB; opTanbMONOorivHi 3aXBOpOBaHHS,
Taki 9K BikOBa AereHepauis >KoBTol nnsmu, AdiabetvdyHa peTuHonaTia i AiabeTnyHui MakynsapHun
HabpsK, KepaTuT, €O03UHOMINbHUIA KepaTUT, KepaTOKOH'MOHKTUBIT, BECHSHWA KepaTOKOH'HOHKTMBIT,
pybutoBaHHs, pybuloBaHHSA nepegHbOro cermeHTta, Gnedaput, ©6nedapoKOH'OHKTMBIT, OynbO3Hi
posnagu, pybuesuyi nemdiroig, MenaHoma KOH'IOHKTUBW, NaninsipHUA KOH'MOHKTUBIT, CyXiCTb ouen,
enicknepuT, rnaykoma, rnios, Kinbuesa rpaHyrnema, odrtanbmonaria [pensBca, BHYTPILHLOOYHA
MenaHoMa, niHreekyna, nponidepaTuBHa BiTPeOpeTMHONATIA, NTepuriym, CKNepuT, yBeiT, rocTpi
npucTynu nogarpw, nogarpa abo octeoapTpur.

(5) bonto, Takoro K XPOHIYHWIA igionaTvyHWM OONMbLOBUA CUHOPOM, HeBponaTUyHWKA Oinb,
An3ecTesiq, anoguHisa, MirpeHb, 3ybHui Ginb i nicnaonepauinHuii Ginb.

(6) Oenpecii, TpuBoru, giabetTnyHoi HeBponarii i po3nagiB ce4oBoro Mixypa, Takmx sik ob6CTpyKuis
BUXiAHOrO OTBOPY CEYOBOro Mixypa, rinepakTUBHUA CeYoBUWA MIXyp, UUCTUT; penepdysinHoro
YLWKOMXKEHHSI Miokapay abo iluemMiyHOro yLIKOAXXEHHS royIoBHOIO MO3KY.

Y Wwe oAHOMYy acnekTi OaHWW BWMHaxig BiOHOCUTBCS OO0 Cronyku 3aranbHoi dopmynu 1 gns
3acToCyBaHHS Npw MikyBaHHi Ta/abo npodpinakTuui HaBegeHMX BULLE 3aXBOPIOBaHb i CTaHiIB.

Y we ogHOMY acnekTi AaHWi BUHaXi BIQHOCUTBLCS A0 3aCTOCYBaHHS CMOMYKM 3ararnbHoi hopmynu
1 ONnS NpuroTyBaHHsA nikapcbkoro 3acoby Ans nikyBaHHs i/abo nmpodinakTukM HaBedeHUX BULLe
3axBOpOBaHb i CTaHiB.

B iHWOMyY acnekTi gaHoro BUHaxody OaHWWA BUHaXxig BiAHOCMTbCA A0 CnocobiB nikyBaHHA abo
npodinakTMkM HaBe4eHUX BULLIE 3aXBOPHOBaHb i CTaHIB, sIKi MICTATb BBEOEHHSA NMOANHI €PeKTUBHOT
KiNbKOCTi cnonyku 3araneHoi popmynu 1.

KOMBIHOBAHA TEPANIA

Cronyku 3rigHO 3 BMHaxXo4OM MOXHa [OOAAaTKOBO KOoMOiHyBaTM 3 ogHMM abo [Jekinbkoma,
nepeBaXHo 3 OOHVMM AOAATKOBUM TepaneBTUYHUM 3acoOoM. 3rigHO 3 O4HUM BapiaHTOM 34iNCHEHHS
AOAaTKOBUW TepaneBTMYHMI 3acid BubupaloTb i3 rpynyM TepaneBTUYHUX 3acobiB, npuaaTtHUX npu
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nikyBaHHi 3axBoptoBaHb abo CTaHiB, OMNWCaHWX BULIE, 30Kpema, MoB'sA3aHuX 3 IiOPO3HUMMU
3aXBOPIOBAHHAMM, 3ananbHUMKU | iIMYHOPErynATOpHUMY MOPYLUEHHAMKW, pecnipatopHumu  abo
LLINYHKOBO-KMLLIKOBUMM 3aXBOPIOBaHHAMU abo Hegyramu, 3ananbH1UMKN 3aXBOPOBaHHAMM cyrnobis abo
HOCOrNOTKW, O4Yen i LWKipn abo CTaHiB, TakMx HK, Hanpuknag, Kawenb, igionaTU4HUMN fereHeBui
Gibpo3, iHWI nereHeBi iHTepCTUUianbHi 3axBOPIOBaHHA, acTMa abo anepriyHi 3axBOpPIOBaHHSA,
€03UHOINbHI 3aXBOPIOBAHHS, XpOHiYHA OBCTPYKTMBHA xBopoba nereHb, aToniyHWMKA AepmaTuT, a
TaKoX ayTOIMyHHWUX MaTOMOri, TakuxX sIKk peBMaToIgHUI apTpuUT i aTepocknepos, abo TepaneBTUYHNX
3aco0iB, 3aCTOCOBHUX A5 NMiKyBaHHSA 0pTanbMOJIOrYHUX 3aXBOPIOBaHb, 0050 i Aenpecii.

HopaTtkoBi TepaneBTWYHI 3acobu, NpuaaTtHi Ans TakMx KOMOIHaUil, MICTATb 30Kpema Ti, sKi,
HanpuKnag, NoCUMTbL TepaneBTUYHUA edekT oAHiei abo AEeKiNbKOX aKTMBHUX PEYOBUH BiAHOCHO
OOHOr0 i3 3ragaHux MnokasaHb i/abo [03BONATb 3MEHLWMWTU [03yBaHHS oAHoro abo AekinbKox
aKTMBHMX PEYOBUH.

Takum 4YMHOM, CMOMyKYy 3rigHO 3 BUHAaxO4OM MOXHa kombiHyBaTM 3 ogHMM abo Aekinbkoma
00OaTKOBUMU TepaneBTUYHUMKU 3acobamu, BUBpaHUMM 3 rpynu, WO CKagaeTbes i3 NpoTMdibpo3HnX
3acobiB, NpoTMKalwnNbOBUX 3acobiB, NpoTu3ananbHuX 3acobiB, 3acobiB NPOTN aToNiYHOro AepMaTuTy,
aHanbreTukiB, NPOTUCYAOMHUX 3acobiB, aHKCIONITKKIB, cedaTMBHMX 3acobiB, penakCaHTiB CKENeTHUX
M'si3iB abo aHTMaenpecaHTiB.

MpoTnBohiObpo3Hi 3acobu aBnsATbL cobOl0, Hanpwknag, HiHTegaHib, nipdeHigoH, iHribiTopu
docoamnectepasu-1V (PDE4), Taki 9k podnyminacTt, iHribiTopu aytotakcuny, Taki sk GLPG-1690 abo
BBT-877; anTutina, aki 6nokytoTe daktop pocty cnonyyHoi TkaHuHun (CTGF), Taki sk nampeBnymao;
aHTWTINa, AKi 6nokylTe peuentop dakTtopy aktusadii B-knituH (BAFF-R), Taki 9k naHanymab; sii
OnokytoTb iHribiTopn anbda-V/6eta-6, Taki sk BG-00011/STX-100, pekoMOiHAHTHMI MEHTPaKCUH-2
(PTX-2), Takmn 9k PRM-151; inribitopn N-kiHueBoi kiHa3u c-Jun (JNK), Taki ak CC-90001; iHribiTopu
ranektuHy-3, Taki sk TD-139; iHriGiTopu peuentopa 84, 3B'a3aHoro 3 G-6inkom (GPR84), Taki sk
GLPG-1205; nogginHi iHribiTopn peuentopa 84, nos'sisaHoro 3 G-6inkom/peuentopa 40, NnoB'si3aHoOro
3 G-6inkom, Taki sk PBI-4050; iHribitopy Rho-acouinosaHoi npoteiHkiHasm 2 (ROCK2), wo mictate
cynepcnipans, Taki sk KD-025; mana iHTepdepysansHa PHK 6inka tennosoro woky 47 (HSP47), Taka
aKk BMS-986263/ND-L02-s0201; iHribiTop wnsaxy Wnt, Takun sk SM-04646; iHriditopn LD4/PDE3/4,
Taki SIK TMNenykacT; pekoMbiHaHTHi imyHoMmoayntotodi gomenn rictugun-tPHK-cnHtetasn (HARS), Taki
Ak ATYR-1923; iHribiTopy npoctarmaHguMHcuHTasn, Taki sk ZL-2102/SAR-191801; 15-
rigpokcieriko3aneHtaeHoBa kucnota (15-HEPE, Hanpuknag, DS-102); iHribiTopn nisunokcmpasm-
nogibHoro 2 (LOXL2), Taki ak PAT-1251, PXS-5382/PXS-5338; noaginHi iHribiTopn dpocdoiHoznTng-3-
kiHasun (PI13K)/miweHi panamiunHy (mTOR) ccaBuis, Taki sk HEC-68498; iHriGiTopy Kanbnainy, Taki sk
BLD-2660; iHriGiTopn KiHa3uM MiToreH-akTmBoBaHoi npoteiHkiHa3n (MAP3K19), Taki sk MG-S-2525;
iHriGiTopn xiTuHa3n, Taki sk OATD-01; iHribiTopn MiTOreH-akTMBOBaHOI MpPOTEeiHKIHa3M-aKTUBOBAHOI
npoteiHkiHasan 2 (MAPKAPK2), Taki gk MMI-0100; wmana iHTepdepyBanbHa PHK
TpaHcdopmyBanbHoro cakrtopy pocty Geta 1 (TGF-betal), Ttaka gk TRK250/BNC-1021; abo
aHTaroHicTu peuenTtopa nisogocdaTngHoi KucnoTu, Taki ak BMS-986278.

MpoTukawnboBi 3acobu ABNAITL COOOKD, HANPUKIAA, aHTaroHICTK peLenTopa nypMHopeuenTopa
3 (P2 x 3), Taki gk redanikcaHT, S-600918, BAY-1817080 abo BLU-5937; aHTaroHicT peuenTtopa
HevpokiHiHy 1 (NK-1), Takum €k oOpBeniTaHT, anpenitaHt; CTMMynsatop cyboauHuui anbda 7
HIKOTMHOBOrO aueTUIXoMiHOBOro peuentopa, Takun sk ATA-101/6pagaHikniH; kogeiH, rabaneHTuH,
nperabniH abo a3auTpoMiLUH.

MpoTusananbHi 3acobu sBNSATbL cob00, Hanpuknag, KOPTUKOCTEPOIAM, TaKi ik NpeaHi3onoH abo
AeKkcameTasoH; iHribiTopu umknookcureHasm-2 (COX2), Taki sk uenekokcmd, podekokcuo,
napekokcmb, BanbOekoKcub, Oepakokcub, eTopukokcub abo  nymipakokcub;  aHTaroHicTu
npoctarnaHanHy E2; aHTaroHicTm neunkotpieHy B4; aHTaroHict nenkotpieHy D4, Taki Ak
MOHTeneykacT; iHribiTopn 5-ninokcureHaswu; abo iHWi HecTepoigHi NpoTo3ananeHi 3acobwu (HIM3IM), Taki
SK acnipuH, auknodeHak, andnyHican, etogonak, idynpodeH abo iHgoMeTauuH.

3acobamu npoTM  aTOMIYHOrO AepMatuTy €, Hanpuknag, UWMKIOCMOPUH, MeToTpekcar,
MuKodpeHonaty MocdpeTun, asationpuH, iHribitopu docdoaiectepasn (Hanpuknag, anpeminacr,
Kpu3abopon), iHribitopu AHyc-acouinosaHoi kiHa3n (JAK) (Hanpuknag, TodaunTurHIO), HerTpanisyroui
aHTuTina npotu IL-4/IL-13 (Hanpwknag, gyninamab), IL-13 (Hanpuknag, nebpukizymab, TpanokiHymab)
i IL-31 (Hemonisyma0).

AHanbreTmkn BIOHOCATLCSA, Hanpuknag, 40 ONioiAHMX TWMiB, TakMX SAK MOPMIiH, OKCUMMOPMIH,
neBOMaHosN, OKCUMKOAOH, npornokcudeH, HanmedeH, deHTaHin, rigpokoHOoH, rigpoMopdoH,
MepunianH, MeTadoH, HanopdiH, HANOKCOH, HanTpeKcoH, OynpeHopdiH, GyTopdaHon, HanbydiH,
neHTa3oumMH; abo HeomnioigHOro TUMY, TaKoro sk aueTodeHaMiH.

AHTMOENpecaHTM SBNSAOTb COOOK, Hanpuknag, TPULMKNIYHI  aHTMAenpecaHTn, Taki sk
aMmiTpuMnNTUAiH,  KAOMiNnpamiH, AesnpamiH, [[OKceniH, Ae3unpamiH, iMinpamiH, HOPTPUMTUAIH;
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aHTUOEenpecaHTN-CEeNeKTUBHI  iHMOITOPM 3BOPOTHOrO 3axOMIIEHHA CcepoToHiHy (SSRI), Taki sk
ryoKCeTUH, MapoKCeTWH, cepTpaniH, uuTanonpam, ecuuTanonpam; aHTuaenpecaHTU-iHribiTopu
3BOPOTHOrO 3axonneHHs HopagpeHaniHy (SNRI), Taki sk manpoTtuniH, nodenpamiH, MupTasaniH,
OKCanpoTuniH, ¢e3onamiH, TOMOKCETWH, MiaHCepuH, BynponioH, rigpokcubynponioH, HOMiEH3VH,
BifIOKCa3WH; aHTUAEenpecaHTU-NoABINHI  iHrGITOpU  3BOPOTHOrO  3aXOMMEHHS  CEePOTOHIHY i
HopagpeHaniHy (SNRI), Taki ak aynokceTwH, BeHnadakcuH, AecBeHnadakcuH, neBOMinHauunpaH;
aTuUnoBi aHTMAENpPecaHTu, Taki K TPa3o4oH, MMpTa3aniH, BOPTIOKCETVH, Bina3ogoH, GynponioH; abo
aHTugenpecaHTu-iHribitopm mMoHoamiHokcuagasm (MAOI), Taki sk TpaHUNUUNPOMIH, doeHen3nH abo
isokapbokcasua.

AHKkcioniTukamn €, Hanpuknag, ©OeHsopiaseniHn, Taki sk annpasonam, OGpomasenam,
xrnopgiasenokcug, KroHasenam, Kropasenar, fiaszenam, nypasenam, nopasenam, okcasenam,
Temasenam, Tpuasonam abo Tocdumsonam; abo BOHM ABNSATb cobo HebeH3oaia3eniHOBI CHOAINHI,
Taki SK ec30MiKrnoH, 3anennoH, 3onnigem abo 30niknoH; abo BoHM € kapbamaTtamu, Hanpuknag,
menpobamat, kapudonpogon, Tmbamat abo nopbamaT; BOHWM ABNSAKOTbL COOOK aHTUriICTaMiHHI
npenapaTu, Taki siK rigpoKCU3uH, xropdeHipamid abo gudeHrigpamiH.

CepatyBHi 3acobu aBndawTb coboto, Hanpuknag, 6apbiTypaToBi cepaTvBHiI 3acobu, Taki K
amobapbitan, anpobapbitan, 6ytabapbitan, 6yrabitan, medobapbitan, meTapbitan, meTorekcuTan,
neHtobapbitan, cekobapbitan, Tanbytan, Teaminan abo TioneHTan; abo BOHM € cefaTUBHMMU
3acobamun, WO He MicTaTb GapbiTypaTtn, Takmmu (K rnTeTuMmig, menpobamar, meTakBanoH abo
anxnoandgeHasoH.

PenakcaHTamu ckeneTHMX M's3iB €, Hanpuknag, ©OaknodeH, menpobamaT, Kapu3onpogor,
uuknobeHsanpuH, MeTakcarnoH, MeTokapbamon, TidaHianH, Xrop3okca3oH abo opdeHagpuH.

IHWKMM nNpugaTHUMK KOMMOHEHTamMu 3 KOMOiHauii € iHribiTopu aueTunxoniHecTepasu, Taki Sk
AOHeneaun; aHTtaroHictu 5-HT-3, Taki Ik OHOAHCETPOH; aHTaroHiCTM MeTabOoTpOMHWUX peuLenTopiB
rnytamary; aHTMapuTMiYHi 3acobu, Taki K MekcuneTuH abo OeHiTOiH; abo aHTaroHicTM peuenTtopa
NMDA.

IHWKMK NpraaTHUMKU KOMNOHEHTaMM 3 KOMBiHaUIT € nikapcbki 3acobu Big HETPUMaHHSA, HanpuKknazg
aHTUXONMIHEpPriyHi  3acobu, Taki $K OKCMOYTWMHIH, TONMTEepoauH, JAapudeHauuH, ¢e30TepoayH,
conicheHaumH abo Tpocniym; abo BOHM € penakcaHTamy M'si3iB CEYOBOro Mixypa, TakMMu siK
MipaberpoH; abo BOHM 4ABMATL cObOK anbda-b6nokatopu, Taki Ak TamcyrnosuH, anbgy303uH,
CUNOA03MH, [OKCa303nH abo Tepa3o3uH.

[o3yBaHHA AN KOMMOHEHTIB 3 KOMOiHauii, 3ragaHux BuWe, 3BMYAMHO CTaHoOBWUTL Big 1/5
HaWMEHLLIOI 403K, 3BU4aHO pekoMeHaoBaHoi Ao 1/1 3BU4aiHO peKkoMeHO0BaHOI 403N,

BignosigHo, B iHWOMY acnekTi JaHUW BuMHaxXig BIOHOCUTLCHA OO 3aCTOCYBaHHSA CMOMyKWU 3rigHoO 3
BMHaxoOoM Yy KomOGiHauii 3 ogHuM abo pgekinbkoma [oOAaTKOBMMMW TeparneBTUYHMMMK 3acobamuy,
onncaHMMK BuLLE | Aani, Ansa NikyBaHHSA 3axBoptoBaHb abo CTaHIB, siki MOXYTb OyTu 3adenneHi abo
onocepepkoBaHi TRPA1, 3okpema, 3axBoptoBaHHA abo CTaHu, onucaHi BuLLe i Hagani.

Y Wwe ogHOMY acnekTi JaHWW BMHaXig BiAHOCUTbLCA OO CnOocoOy niKkyBaHHA 3axBOpPHOBaHHS abo
CTaHy, Ha ki Mmoxe BnnueaTu iHribyBaHHa TRPA1 y nauieHTa, skun mictutb y cebe cTtaaito BBeAeHHS
nauieHTy, skui noTpebye Takoro nikyBaHHA, TepaneBTUYHO e(EeKTMBHOI KiNbKOCTi Cnonyku opmynm
(I) abo ii papmaueBTUYHO NMPUNHATHOI COMi y MOEAHAHHI 3 TepaneBTUYHO e(EKTUBHOK KiNbKIiCTHO
ofHoro abo Jekinbkox 4O4AaTKOBMX TepaneBTUYHMX 3acobiB.

B iHWoOMyY acnekTi gaHuMM BMHaxig BiAHOCMTbCA OO 3acTocyBaHHsl cronyku cpopmynm (1) abo it
dapMaLeBTUYHO MPURHATHOI CcOMi Yy MNOedHaHHI 3 oaHMM abo  JdekinbkoMa [o4aTKOBUMMM
TepaneBTUYHMMM 3acobamu Ond nikyBaHHA 3axBOplBaHb abo CTaHiB, Ha siki MOXHa BMNMBATU
wnaxom iHrioyBaHHa TRPA1 y nauieHTa, sikuid Lboro notpebye.

Y e ogHOMY acnekTi aHWWA BUHaxig BiOHOCUTbLCHA A0 crnocoby IikyBaHHSA 3axBOPHOBaHHs abo
CTaHy, onocepegkoBaHoro aktmsHicTio TRPA1, y nauieHta, npu ubomy cnocid mictutb y cebe ctagito
BBEOEHHS MauieHTy, NepeBaXHO IOAWHI, SKUA noTpebye Takoro nikyBaHHHA, TepaneBTUYHO
edEeKTNBHOI KiNbKOCTi CMOMYKW 3rigHO 3 AaHMM BUHAXOAOM Y MOEAHAHHI 3 TepaneBTUYHO e(heKTUBHOIO
KiNbKICTIO OQHOro abo Aekinbkox AOAATKOBMX TepaneBTUYHMX 3acobiB, onncaHux BuLe | Hagani.

3acTocyBaHHS CNOMYKM 3rifHO 3 BUHAXOA4OM Y NOEAHAHHI 3 4OOATKOBMM TepaneBTUYHUM 3acO00M
MOXe BigOyBaTucst ogHO4YacHoO abo y pi3HMi yac.

3anponoHoBaHa y BMHaxodi crnonyka i oguH abo fekinbka A04AaTKOBUX TepaneBTUYHMX 3acobiB
MOXYTb obuaBa Oyt NpUCyTHIMKM pa3oM B OQHOMY cKnagi, Hanpuknag, B Tabnetui abo kancyni, abo
OKPEMO B [ABOX ifE€HTUYHMX abo pi3HMX CKnagax, Hanpuknag, y BUrnsagi Tak 3BaHoro Habopy YacTuH.

BianosigHo, B iHLLIOMY acnekTi AaHWUM BUHAaXxig BiAHOCUTLCA 00 hapMaLeBTUYHOI KOMNO3WLT, Ska
MICTUTb CMONYKY 3rigHO 3 BMHAXO4OM i OoMH abo Aekinbka [0o4aTKOBMX TepaneBTUYHMX 3acobis,
onucaHux BuLle i Hagani, HeoboB'A3KOBO pa3oM 3 O0AHMM abo AekinbkoMa iHepTHUMMK HociMK i/abo
po3pigpKyBayamu.

25



10

15

20

25

30

35

UA 130952 C2

Y We ogHOMY acnekTi AaHnin BUHaxXig BiAHOCUTLCS A0 3aCTOCYBaHHSA CMOSYKM 3rigHO 3 BUHAXo4oM
y NPUCTPOI AN BUMIPIOBAHHS KaLLfio.

IHWi o3Haku i nepeBarn JaHOro BMHAXO4y CTaHYTb OYEBUOHWMMU i3 HACTYMHUX Ginbll JOKNagHUX
npuknagis, siki NPUMIPHO iINIOCTPYIOTb NPUHLUUMN BUHAXOAY.

OpeprkaHHs

Cnonyku 3rigHO 3 JaHMM BUHAxXogoM i X NPOMiIKHI CMONyKM MOXYTb OyTu ofepxaHi 3
BUKOPUCTaAHHAM cnocobiB CUHTE3Y, SKi BiAOMi cnewianictam y AaHin ranysi  onnucaxi B nitepaTypHux
pXepenax 3 OpraHiyHoro cuHTesy. [lepeBakHO CMOMyKM OAEPXYKTb aHarnoridHo Ao cnocobis
ofepXaHHs, Binbll AOKNagHO MOSICHEHHUM HWXKYe, 30Kpema, SK ONMUCaHO B eKCNepuMMEeHTanbHOMY
po3aaini. Y gesknx Bunagkax nopsiaok NpoBeAeHHs CTafin peakuil Moxe BapitoBaTUCA. TakoX MOXYTb
OyTM BMKOpUCTaHi BapiaHTW peakuinHMX cnocobiB, siki BiAOMI cheuianicty y AaHin ranysi, ane
AOKNagHO He onucaHi y AaHin 3asaBLi.

3aranbHi cnocobu odepXaHHs1 CMOMyK 3rigHO 3 BMHAXO4OM CTaHyTb OYEBMOHUMW crieuianicty y
OaHin ranysi NnpyM BMBYEHHI HaCcTyMHUX cxeM. BuxigHi peyoBuHM MOXyTb ByTn ogepxaHi cnocobamu,
onncaHMMK B niTepaTypHUX mxepenax abo y AaHin 3asasui, abo MoxyTb 6yTb ogepkaHi aHanoriyHnum
abo nopibHum cnocobom. Bbyab-aki (PyHKUiOHAMbHI rpynu y BUXIOHWX pevoBMHaxX abo MPOMDKHUX
crnonykax MOXyTb OyTW 3axulleHi 3 BMKOPUCTaAHHAM 3BUYaMHWX 3axucHux rpyn. Lli 3axucHi rpynu
MOXYTb OyTW 3HOBY BiALLENneHi Ha MNPUMHATHIN CTadil NOCNIOBHOCTI peakuii 3 BUKOPUCTaHHSAM
MeToAiB, BigOMUX cneuianicTy y AaHin ranysi.

Cronykun 3rigHO 3 BMHaxo4OM OOEPXKYKTb OMUCAHUMWU HKYEe Crnocobamu CUHTE3Y, B SKUX
3aMiCHUKM Yy 3aranbHux opmynax MakTb 3a3HauveHi Bulle 3Ha4veHHs. Lli cnocobu npusHadeHri ons
intocTpadii BuHaxoay 6e3 obmexeHHi 1noro ob'ekTy i 06'eMy 3asiBNEHUX CMOMYyK LUMU NpUKIagamu.
AKWOo oAepKaHHs BUXIOHWX CMOSYK HE OMUCaHO, BOHW € KOMEPLINHO AOCTYNHUMN abo MOXYTb OyTu
O[epXaHi aHanoriyHo o BigoMux cnonyk abo cnocobis, onncaHnx y AaHin 3asBui. Pe4oBUHK, onucaHi
B NiTepaTypHUX mxepenax, ogepXyTb BignoBigHO A0 onybnikoBaHnx MeToaiB cuHTEe3y. CKOPOYEHHS
HaBegeHi B po3aini "lMpuknagn".

Cnonykn dopmynu () 3 E=0O, nosHauyeHi (la), MOXyTb ByTK ogepkaHi, K nokazaHo Ha cxemi 1
HUXKYeE.

Cxema 1:
N 0 K,CO,, DMA, N
N '-lek —’RT /\(/ A A
cl \ / + A cl /
N—NH N=N J

(")

5HCO,H - 2NEt,,

o)
| [cat], ACN, RT
o N
| NH
. >
L, S0 N
R

| o
(0] N N
SO R
SIS LN T e
R? N=N

K,CO,, DMA, =
HO RT HO
(1) (8)
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H
K,CO,, DMA, o N
RT I jfu\NH
Lg—Me /)
RTINS0 @
K,CO,, DMA, R
RT O

ZT

N\ /
R/ o N N _>—A
R

(E)

Ha cxemi | xnopmeTtunteTtpason N-ankinyeTbcs npuaaTHO NOXiAHOK eTaHOHY, WO Hece BiaxigHy
rpyny "LG" (Hanpuknag, Cl abo Br) anbda 4o kapOOoHINbHOT rpynu B MPUCYTHOCTI OCHOBU (Hanpuknag,
K2COs3) 3 ogepXaHHsM CyMilli ABOX perioisomMepiB. HebGaxxaHun perioisomep (He nokasaHuin) MOXHa
BUAAnNMTN xpomartorpacdielo 3 BUKOPUCTaHHAM BignoBigHoro rpagieHta. OgepxaHuii KeToH (A) MOxHa
BiAHOBUTWU €HaHTIOCENEKTUBHMM YMHOM 3 BMKOPUCTAHHAM BIiAMOBIOHUX KaTaniTUYHUX CUCTEM 3
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BMKOPUCTAHHAM KOMIMIIEKCY nepexigHoro metany (Hanpuknag, Ru abo Ir) y noegHaHHi 3 xipanbHuMm
niraHgom (Hanpuknag, ([(1S,2S8)-2-amiHo-1,2-andeHineTun](4-tonyoncynsdoHin)amigo) i gxepenom
BOOHIO, TakMM $IK TPUETUNAMIHOBUA KOMMMEKC MypawuHOI Kucnotun. B npucyTHOCTI OCHOBWU
ogepxaHun cnupt (B) moxHa BukopuctoByBaTu abo anga ankinysaHHsa (C) 3 npaAMUM ofep>KaHHAM
cnonyk 3aranbHoi cdopmynu (la), abo ana ankinysaHHsa (D) 3 ogepxaHHAM npomikHoi crnonyku (E),
AKY NpyU MEeTUIyBaHHI MeTunyBarnbHUM peareHToMm (Hanpuknag, WOAUCTUM METUIIOM) B MPUCYTHOCTI
OCHOBM TaKOX Aae Cronyku 3aranbHoi dopmynu (1a).

Cnonykn cdoopmynu (1) m E=0O, nosHaueHi (la), MoXyTb ByTu TakoX ofepKaHi ik Moka3aHo Ha CXeMi
2 HuxKYe.

Cxema 2:
‘ (o]
o N
—Me N
LG ‘ NN
\ N ko, /)
Torea ? R o N
DMSO, KT ACN, 40°C R?
® ® ©) NaN,, Et,N
Et,N HCI
DMF, 60 °C
o | o
LG\A O N N
— N\
» " | JAV
N e -
=N A DIPEA, R o7 W N=N

/ THF, 70 °C

[cat.]

5HCO, - H2NE,
THF, 30 °C

DIPEA,
NMP, 80 °C

LGA(

O
(12)

Ha cxemi 2 cnonyka (G) moxe 6yTu ogepxaHa LWsixoM arnkinysaHHs (D) noxigHoto aueToHiTpuny,
Lo Hece BigxigHy rpyny "LG" (Hanpuknag, Cl abo Br), B npucyTHOCTI M'sikoi ocHoBM, Takoi sik DIPEA, 3
noganblUMM MeTUyBaHHSAM NPOMIKHOI cnonyku (F) meTunysanbHMM peareHToM (Hanpuknag, Mel) B
NPUCYTHOCTI OocHoBM (Hanpuknag, K2COs). YTBopeHHsa TeTpasony (H) moxe Gytm JOCArHyTo npwm
TMNOBUX YMOBAax peakuin Ans YTBOPEHHs TeTpasony (Hanmpuknag, 3 BukopucTaHHaM NaNs B
npucyTHocTi rigpoxnopuay TEA/TEA B DMF). AnkinyBaHHsa TeTpasony (H) npwuagaTtHOl noxigHotw
eTaHoHy, Wo Hece BigxigHy rpyny "LG" (Hanpuknag, Cl a6o Br) anbta oo kapBoHinbHOI rpynu,
nNpoBOAATbL B MPUCYTHOCTI ocHoBW, Takol sk KoCOs 3 ofepxaHHAM CyMilli OBOX perioisomepis.
HebGaxaHuin perioisomep (He nokas3aHui) MOXHa BuAanuTu XxpomaTtorpacdpieto 3 BUKOPUCTAHHAM
BignoBigHoro rpagieHTa. HacamkiHeupb, ketorpyna (J) Moxe ©OyTu BigHOBREHa €HaHTIOCENEeKTUBHUM
YNHOM 3 BUKOPUCTAHHAM BIAMNOBIAHMX KaTaniTUYHUX CUCTEM 3 BUKOPWUCTAHHAM  KOMIIEKCy
nepexigHoro Metany (Hanpuknag, Ru abo Ir) y noegHaHHi 3 XxipanbHuM niraHgoM (Hanpwvknag,
([(1S,2S)-2-amiHo-1,2-andpeHineTnn](4-TonyoncynboHin)amigo) i JKepenom BOOHKO, TakuM $K
TPUETUNaMiHOBUA KOMMMEKC MYypaLlIMHOi KUCNOTW, 3 OdepXaHHAM KiHueBux crnonyk (la). Ak
anbTepHaTuBy, KiHUeBi cnonyku (l1a) MoxyTb OyTK ogepXaHi LWNAXOM ankinyBaHHS NPOMIDKHOI CMOSyKu
(H) 3 signosigHoto noxigHoto eTtaHony (K), wo Hece BigxigHy rpyny "LG" (Hanpuknag, Cl abo Br)
anbda [o rigpoKcurpynu, B MPUCYTHOCTI OCHOBM, Takoi sk DIPEA i noganbLioro BuAineHHs LinboBoro
perioisomepa.

MpomixHi cnonykm (C) i (D) cxem 1 i 2 MoxyTb BYTU ogepaHi sk Noka3aHo Ha cxemi 3

Cxema 3
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(o]
o LG R1 o}
LG LG H
H,N R2 N DIPEA
| NH R1 R2 | NH 65 °C
/J DMF, 65 °C (6] /J
HO N HO N
(L) (D)
O
0 LG 0
LG 0 N
HN R2 NH
| NH R1 | )
/) umncTui, 100 °C R1 o N/
HO N R2
(D)
PMB-CI H i Ko | i
K,CO, o N N/PMB gzl\jl:ssRT 0 N P T&? °c
DMF RT ‘ > ‘ N
R1 o N/) R1 o N/)
R2 R2
™ N)

Ha cxemi 3 npomixHi cnonyku (C) i (D) MmoxyTb 6yTK crHTE30BaHi, BUXo4a4M 3 5-amiHonipumigmH-
4,6-giony. AwmigyBaHHs 5-amiHOMipuMmiguH-4,6-4iony akTMBOBaHOK KapOOHOBOK  KUCMOTOK 3
BigxigHoto rpynoto (LG) B anbda-nonoxeHHi (Hanpuknag, xnopauetunxnopua) gae (L), sakui moxHa
Jani nepetBopuTM Ha npoMikHy crnonyky (D) B npucyTHocTi ocHoBu (Hanmpuknag, DIPEA). Ak
anbTepHaTuBy npomixHa crnonyka (D) moxe OyTn cuHTe3oBaHa i3 5-amiHomipuMmigunH-4,6-giony 3a
AOMOMOroK0 peakuin 3 KapboHOBOK KMCIOTOK abo NoxigHOK KapOOHOBOI KMCMOTH, LLO Hece BiaXigHy
rpyny (LG) B anbda-nonoxeHHi, B 4nctux ymoBax. N-AnkinyesaHHA nipumigoHy (D) i3 3axucHoto
rpyrnoto, Takok sk napa-MeToKCcMbeH3un, Moxe ByTn gocsarHyTo 06pobkoto (D) npyaaTHUM peareHTom,
Lo Hece BigxigHy rpyny (Hanpuknag, napa-metokcmbeHaunxnopmngom, PMB-CI) B npncyTHOCTI OCHOBU
(Hanpuknag, K2COs). Lle ymoxnuBnoe nogansLue meTunyBaHHs (Hanpuknag, 3a gonomoroto Mel) (M)
B MPMCYTHOCTI ocHoBM (Hanpuknag, K2COs) 3 ogepxkaHHam (N). HacamkiHeub, BigLenneHHs 3axXmMcHoi
roynn (N) B npuagatHux ymoBax (Hanpwknag, ansa PMB: tpudTopoutoBa kucrnota, 100 °C) gae
npoMixHy crnonyky (C).

Cnonykn dopmynu (1) 3 E=CH2, nosHauveHoi (Ib), MmoxyTb ByTn ofepxaHi Sk nokasaHo Ha cxemi 4
HUKYe.

Cxema 4

9 Hei

| q
o HN\/lk
OEt NaOEt, EtOH

cl \/U\ ;:uchaH 80°C ° N OEt
Et0 TEA, DCM,

Bin 0 °C no KT

o o)
(XVI) (Xvin)
\
auetat /
bopmamiguHito, o
NaOMe, MeOH ‘
0 °C - kMN'ATiHHS 3i [¢] N /N
3BOPOTHUM XOJOANIBEHUKOM ‘ NH \N
_— >
7 K,CO,, DMF, NQN/ A
N KT
HO
(XVIIT) (Ib)

Ha «cxemi 4 amigHe cnonydeHHs rigpoxnopugy eTunoBoro  edipy  CapKo3uHy i
€TUNCYKUMHINXNOpMAY B MPUCYTHOCTI OCHOBW Jae npoMikHy cronyky (XVI), sky moxHa pgani
nepeTBoputM Ha npomikHy cronyky (XVII) B koHgeHcauii KnanseHa B nNpUCYTHOCTI OCHOBMU
(Hanpuknag, NaOEt). MNopanblwia koHAeHcauis 3 cinno dopmamiguHito (Hanpuknazg, auetaTtom
dopmamiguHito) 3abesnedye npomikHy cnonyky (XVIII), sky moxHa ankinysatm cnuptom (B) B
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NPUCYTHOCTI OCcHOBM (Hanpuknag, K2COs) 3 ogepxxaHHamM (Ib).
Cnonyku cpopmynu (1) 3 E=S, SO i SOz npointoctpoaHi (Ic), MOXyTb ByTn ogepxaHi, Sk NokasaHo
Ha cxeMi 5 Hnxkue.

Cxema 5:
cl | cl | OH
o i Mel,NaH, \ HCO,H o !
T | DMF KT Xy 8ia90°C Ao KT AV
—_— -
) P P
S S N S N
(XIX) (XX)

/\{/
/
N=N |
(B)

- N
K,CO,, DMF, ) N:N
KT s A

HO
(Ic)

Ha cxemi 5 npomikHa cnonyka (XIX) moxe OyTM CuMHTE30BaHa LWMASXOM MeTUIyBaHHS
4-xnop-5H,6H,7H-nipumigo[4,5-b][1,4]Tia3anH-6-0Hy MeTunoBanbHUM peareHToM (Hanpuknag, Mel) B
npucyTHocTi ocHoBu (Hanpuknag, NaH). lMoganbwwi rigponia (XIX) B NpUCYTHOCTI KUCROTH
(Hanpvknag, MmypalumHa KucnoTa) 3abeanedye npomikHy cnonyky (XX), sika moxe 6yt N-ankinosaHa
crnmptom (B) B npucyTtHocTi ocHoBwm (Hanpuknag, K2COz) 3 ogepxaHHaAMm (Ic).

Mpuknagu

OpepaxaHHs

Cronyku 3rigHO 3 BMHaxXo4oM i iX NPOMIKHI CMOMYKM MOXyTb OyTW ogepaHi 3 BUKOPUCTAHHAM
cnocobiB cuHTESi, AKi BigOMi cneuianictam B AaHivi ranysi # onucaHi B niTepaTypHUX Okepenax 3
OpraHiyHOro CUHTE3y, Hanpuknag, 3 BUKOpUcTaHHAM crnocobis, onucaHunx B "Comprehensive Organic
Transformations", 2-e BugaHHs, Richard C. Larock, John Wiley & Sons, 2010, i "March's Advanced
Organic Chemistry", 7-e BugaHHs, Michael B. Smith, John Wiley & Sons, 2013. NepeBaxHo cnonyku
OLEepXyloTb aHanoriyHo A0 cnocobiB odepxaHHs, Ginbl AOKNaAHO ONMCAHMX HKKYE, 30Kpema, SK
ONUCaHO B eKCrnepuMeHTanbHIN 4YacTuHi. B ageskux Bunagkax MNOCNIAOBHICTb NPOBEAEHHS CXEM
peakuin Moxe BapitoBaTUCHA. TakoX MOXHa BUKOPUCTOBYBaTU BapiaHTU UMX peakuin, SKi BigoMi
creujanicty B JaHin ranysi TexHiku, ane [OOKNagHO He onucaHi y AaHin 3asBui. 3aranbHi cnocobu
O[lepXXaHHA CMoMyK 3rigHO 3 BMHAaxXOAOM CTaHyTb OYEeBWAHWMW cneuianicty B JaHii ranysi npwu
BMBYEHHI HaBeOeHUX Hwxk4e cxem. BuxigHi cnonyku € HasiBHMMK Yy npogaxi abo MOXyTb OyTu
ofepxaHi cnocobamu, siki onucaHi B nitepaTypHux axepenax abo y gaHin 3assui, abo MoxyTb GyTu
ofepXaHi aHanoriyHum abo nogibHum cnocobom. MNepen npoBeAeHHsAM peakuin 6yab-ski BigNoOBIAHI
YHKLIOHanNbHI rpynu y BUXiOHWMX CNoOMykax MOXyTb OyTW 3axulleHi 3 BUKOPUCTaHHAM 3BUYANHUX
3axucHux rpyn. Lli 3axucHi rpyny moxyTb OyTy 3HOBY BiALLenneHi Ha npugaTHii cTagii nocnigoBHOCTI
peakuin 3 BUKOPUCTaHHAM MeTOZAIB, BiAOMMUX crieuianicty B AaHin ranysi i onucaHux B nitepaTypHUX
oxepenax, Hanpuknag, B "Protecting Groups", 3-e BugaHHs, Philip J. Kocienski, Thieme, 2005 i
"Protective Groups in Organic Synthesis", 4-e BngaHHs, Peter G. M. Wuts, Theodora W. Greene,
John Wiley & Sons, 2006. TepmiHn "TemnepaTypa HaBKOMULIHLOIO cepefoBuwia” i "kKiMHaTHa
TemnepaTtypa" BWKOPUCTOBYIOTb B3aeMO3aMiHHO i MNo3HadvalTb Temnepatypy 6nuseko 20 °C,
Hanpuknag Big 19 go 24 °C.

CKopoYeHHs:
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ACN aueToHITpUn

BOJH. BOOHMUN

°C rpagyc Llenbcis

CyH/CH LMKnorekcaH

KOHLL. KOHLIEHTpOBaHUM

DCM auxsopmertaH

DIPEA N,N-auizonponineTnnamin

DMA N,N-anmeTunnaugertamig,

DMF N,N-gnmeTundopmamig

OMCO anmeTuncynbdokeng

EPI-MC Mac-CNeKTPoOMETPIA 3 iOHI3aLiEl eNnekTPoOPO3NUIEHHAM
EtOAC eTunauerTar

EtOH eTaHon

Mp. npuknag

€KB. ekBiBaneHT

FA MypaLlnHa Kucnota

rog. roguHa

HCI CofisiHa Knucnota

BEXX BUCOKOEedEKTUBHA pignHHa xpomMaTtorpadis
K2COs3 kapboHarT Kanito

n niTp

LiOH*H20 MOHoOrigparT rigpokcuay nitito

M MOJISAPHWI

MeOH MeTaHon

MgSO4 cynbdar MarHito

XB. XBUIMHA

Mn MininiTp

MTBE TpeT-6yTunmeTnnosui edip

NH3 aMOHin

PMB napa-metokcubeHsun

Mpen. npenapaTtusHa

(0]0) obepHeHa ¢hasa

KT KiMHaTHa TemnepaTtypa (6nusbko 20 °C)
Hac. Hacn4eHumn

TBTU TeTpadTopbopat 6eH30TPMa3oNiNTETPaMETUYPOHIIO
TEA TpueTunamiH

TFA TpUdTOPOLITOBA KMCNoTa

TFAA aHrigpna TpMgTOpPOLITOBOI KMCNOTHU
THF TeTparigpodypaH

OpepXaHHA NPOMDKHUX CMOMYKK
MpomixHi cnonykm |

5 MpomixHa cnonyka |.1 (3aranbHun cnoci6)
2-[5-(XnopmeTun)-2H-1,2,3,4-tetpason-2-inj-1-(4-xnopdeHin)etaH-1-oH

cl
cl

N

X cl

N—NH Br /

N;N (o]
0

10 HOo 1,00 r (8,44 mmonb) 5-(xnopmetun)-2H-1,2,3,4-tetpasony i 2,17 r (9,28 mmonb) 4-

xnopdgeHaumnodpomigy B 15 mn DMA pogatotb 1,63 1 (11,8 mmonb) K2COs npu nepemillyBaHHi npu
KT. PeakuinHy cymiw nepemiwyote npu KT npotarom 30 xB., a noTiM inbTpytoTb. dinbTpat
po3BOAATbL 3 BoAO i Hac. BogH. po3unHoM NaCl i ekctparyoTe 3a gonomoroto EtOAc Tpu pasu.
OG'egHaHi opraHiyHi ha3n NpomMmuBaTb BOAO, cylwaTb Hag Na2S04, QinbTpyoTb Yepes akTUBOBaHE
15  Byrinns i PO3YMHHMK BMAANATb Mif 3HWKEHUM TUCKOM. 3anuvuoK O4YMlLyloTb 3a [OMOMOror
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KonoHkoBoi xpomaTtorpadii (cunikarens; CH/EtOAc, rpagieHT Big 80/20 go 50/50), wo6 ogepxatu

MPOAYKT.

C10HsCI2N4O (M=271,1 r/monb)

EPI-MC: 271 [M+H]*

Rt (BEXX): 1,01 xB (cnoci6 B)
HacTynHi cnonyku ofepxyloTb 3 BWKOPUCTaHHSIM METOAMK, aHarnoriYHux [0 OnucaHux ans

NPOMIKHOI

cnonyku

i3 3acTOCyBaHHAM BiAMOBIAHWX BUXIOHWX PEYOBUH.

Ak 3posymino

crneuianictam y gaHin ranysi TexHiKu, Ui aHanoriyHi npuknagm MoXyTb MICTUTW Bapiauii 3aranbHUX
YMOB peakuii.

1H AMP (300
(lj\g)rgil\élfga YMoBWM peakLin
Mpom. BuxigHi C EPI- ) (BioXuneHHs Big|
TPYKTYpa MIH. abo
cnon. pevyoBuHN MC 3aranbHoro
BEXX vac
cnocoby)
YTPUMaHHS
[x8] (cnocib)
—N
N=\ 5.03 (s, 2H), .
F MepemiwyoTb
1.2 V.1 \N/N 2 . |6:59(s, 2H), I'IpOpTFlFOMy1
‘ ’ o 8.08 (m, 2H), o
G ° F 8.18 (m, 1H), | %
_N 5.10 (s, 2H),
T F 6.59 (s, 2H), |MepemilyioTb
1.3 V.2 = W -- |8.04 (m, 1H), | npoTsirom 1
L o o a 8.17 (m, 1H) |roa.
8.25 (m, 1H)
|
o
B’ﬂ// C S 267 |0.75 *AUB. HWXKYe
.4 g C'\\</N\N [M+H]* (C) Tabnuuto
N;l\’l [e]
NéN\N s F
\_/ ~ / 311 |1.23 2,0 exB.
1.5 F/CQJL, (LN 7N\ [M+H]* (B) OCHOBM
Cl
16 N\, o S\\ o 311 |1.31
ey ey [M+H]'| B)
N 5.10 (s, 2H),
NN a 6.59 (s, 2H), |lMepeMiwyoTh
1.7 V.3 (gN/ p 4 -~ 8.09 (m, 1H), | npoTsarom 1
L o o F 8.15 (m, 1H), |roa.
8.27 (m, 2H)
2 eKB. OCHOBW,
NN BUXiOHI
o N 277 |1.26 peyoBuHU 1:1
J ~ / /
.8 m N m [M+H]* (B) MepemiwyoTb
c npotarom 15
XB.
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} 5.11 (s, 2H),
C.AFN\ o F 6.79 m, 2H), | MepemiLuyoTb
1.9 V.4 Ny l -~ 18.08 (m, 2H),| npoTsirom 2
K 8.27 (m, 1H),| rog.
8.54 (m, 1H)
110 7 7 293 1.12 BuixigHi
' & = /\</N\N = [M+H]* (B) peyoBuHM 1:1
Cl /’\’l o]
o N=
111 ? } 3 P ° 311 1.08 BuxiaHi
' B = N [M+H]* (H) peyoBuHM 1:1
7 ’ 295 1.02  |BuxigHi
.12 V.5 C‘\\</N\r,v = [M+H]* (B) peyoBuHN 1:1
Br Br .
: r 7 N +
] — T MHHF | ()|
251 0.95
1.14 WQ/ o Ne
Br a M-+H]* H
I — T [M+H] (H)
Cl Cl
1.15 [ o I 277 1.01
. ~ N +
Br /N [M+H] (H)
o \\<N;’\" (o]
o 295 1.02 BuxigHi
.16 V-6 C'\\</N\N S [M+H]* (B) peyoBuHN 1:1
N;I\’l [¢]
O"\ o
o o
.17 ﬂ/@ Y@ poer Y
' N~ [M+H]* (H)
r v N
B I \\<N:h,‘ I
\ ACN,
i nepeMilLyoTh
npotarom 1,5
1.18 V.7 PN\ 268 0.47 roa.,
N = [M+H] (G)
/\</ ~N OYMLLLYIOTb 3a
o N;h’, 5 [10MOMOrOt0
npen. BEXX
NN ACN,
=~ 2 295 0.56 nepemilyoTb
.19 V-8 o/ o [M+H]* (A) npotsarom 10

XB

*n-meTokcndeHaumndpomig (1,04 ekB.) NOBINbHO AOAAKOTb 4O NEPEMILLAHOTO PO3YUHY
xnopmetuntetpasony i K2COs (1,4 eks.) B DMA npwu 18 °C; cymiw nepemiwytoTb npu KT npotarom
1,5 roa.; ouncTka Yyepes obepHeHy casy BEXKX (ACN/H20 rpagieHT, 0,1 % TFA).

MpomixHi cnonyku Il
MpomixHa cnonyka Il.1 (3aransHuin cnoci6)
(1R)-2-[5-(XnopmeTun)-2H-1,2,3,4-TeTpason-2-inj-1-(4-xnopdeHin)etan-1-on
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Cl Cl

N — N
) )
cl =N o cl =N

1,30 r (4,80 mmonb) 1-(4-xnopdeHin)-2-[5-(xnopmeTtun)-2H-1,2,3,4-teTpason-2-injetaH-1-ony (1.1)
po3umHsitoTb B 20 mn ACN B iHepTHIn atmocdepi. Jogatote 12 mr (0,02 mmonb) xnop([(1S,2S)-2-
amiHo-1,2-gndeHineTnn](4-tonyoncynbdoHin)amigo)(mesuntunen)pyteHito (II) (CAS 174813-81-1) 3
noganblnM gogaBaHHAM Mo kpannsax 0,72 mn (1,73 MMonb) TPUETUNAMIHOBUI KOMMIIEKC MypaLLMHOT
kncnotu (5:2). Micna nepemiwyBaHHa npu KT npoTtarom 3 rof., pO34MHHMK BUOANAOTb Nif 3HWXKEHUM
TMckoM. [Jo pewwTn cupoi cymilli godatoTb BOAY i L0 Cymill ekcTparyioTb 3a gonomoroio EtOAc.
OpraHiyHi Wapn noegHyoTb, cywaTte Haa NaxSO4, inbTpyoTh, 06pPO6NATE aKTMBOBAHUM BYTiNNAMm,
DINbTPYOTh, | PO3YNHHUK BUOANSAIOTL NiJ 3HWKEHUM TUCKOM, W06 ogepxaTu MNMpomixxHy cnonyky I1.1.

C10H10CI2N4O (M=273,1 r/monb)

EPI-MC: 273 [M+H]*

Rt (BEXKX): 0,96 xB (cnoci6 B)

HacTtynHi cnonyku ogepxylTb 3 BUKOPUCTAHHAM METOAMK, aHamnoriyHMX [0 OnMcaHux Ans
npomikHoi cnonykn 1.1 i3 3acTocyBaHHsSM BigNOBIAHMX BUXIOHWX pPEYOBUH. HK  3pOo3yMmino
crneuianictam y gaHin ranysi TexHiKu, Ui aHanorivyHi npuknagm MoXyTb MICTUTW Bapiauii 3aranbHUX
YMOB peakLii.

p—

p—
p—

p—

OH

Mpom BuxigHi BEXX uac
' CtpykTypa EPI-MC yTpUMaHHs [xB]
cron. pPEeYoBUHM (cnoci6)
N =N \
~ / 359 3.05
-2 2 H\ m [M+HCO2] (N)
N =N \

1.3 1.3 H* / m 375 [M+HCO3]" 3281)7
Cl

» " \\(/N\N O 269 0.45
' ' / [M+H]* (G)
N=N

</ 313 1.17

-5 > H\ m [M+H]* (B)

[ N 313 1.26

Il.6 .6 C'\\(N\N [ [M+H]* (B)
N;I\Il OH
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N cl
-~ / 74 375 4.21
.7 .7 N m [M+HCO] (0)
HO o F
cl
NéN\
N
~ / 279 1.14
1.8 1.8 N \HD [M+H]+ (B)
HO o
cl
cl =N S //N
19 19 N | 348 2.56
' ' Ny [M+HCO2] (N)
HO
P 1.10
11.10 1.10 N =~ 295 [M+H]* :
] v
cl =N OH
313 1.03
.11 .11
A~V s ®
Cl NﬁN OH
ﬁF 297 0.97
.12 .12 :
~L M@
cl N=N OH
Br
317/319 1.14
N
.13 .13 /\</ \,I\IA(@/ [M+H]* (B)
cl N=N OH
0.48
11.14 .14 N A/©/ 253 [M+H]*
<] o »
cl N=N OH
[N\
11.15 .15 N ¢ 279 [M+H]* 0.97
cl N=N OH
F
o 297 0.97
11.16 .16
N ~ [M+H]* (B)
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A/(j[o>
0.43
.17 1.17 N 283 [M+H]*
/\_‘</ ’I\l l 0] [ ] (A)
cl N=N  OH
N
/N
s 270 0.41
11.18 .18 \ R
- - [M+H] (A
74 N
A~
cl =N OH
NN
/N
10 10 H*N / 297 0.52
' ' HO o [M+H]* (A)
Cl
F

MpowmixHa crnonyka lll
MpowmixHa cnonyka Ill.1 (3araneHun cnocid)
1-(5,6-AndTop-1-6eH30dypaH-2-in)eTaH-1-oH

_ F F
/t©i /
HO F 0 o F

5,00 r (31,6 mmonb) 4,5-gudTop-2-rigpokcubeHsansgeriny B 50 mn auetoHy obpobnsioTb 3a
gonomoroto 6,99 r (50,6 mmonb) kapboHaty kanito nig aproHom npu 0 °C. llicns pogaTkoBOro
nepemiwysaHHa npotsarom 10 xB. npu 0 °C no kpannax gogatoteb 3,78 mMn (47,4 MMOIb) XNOPaLIETOH, i
peakuinHy cymiw nepemiwyote npu 70 °C npoTtarom 3 rod. PeakuinHy cymiw oxonomxkyotb Ao KT i
KOHUeHTpyloTb. Cupuid npoaykT ekcTparytioTb 3a pgonomoroto EtOAc/Boga i opraHidyHy pasy
KOHLUEHTPYOTb Nif 3HWXKEHUM TUCKOM, LWoO ogepxatu MpomixkHy crnionyky 111.1.

Cio0HsF202 (M=196,2 r/monb)

'H AMP (300 MI'u, AMCO-ds) & 4acT. Ha MiH.: 2.56 (s, 3H), 7.89 (m, 1H), 7.92 (m, 1H), 8.01 (m,
1H)

HacTtynHi cnonykum ogepxylTb 3 BUKOPUCTAHHAM METOAMK, aHamnoriyHux A0 OnucaHux ans
npomikHoi cnonykn Ill.1 i3 3acTtocyBaHHAM BiAMOBIOHWX BUXIOHUX PeEYOBUH. HAK 3pO3yMmino
creujanictam y gaHin ranysi TexHikW, Ui aHanoriyHi npuknagyn MOXyTb MICTUTK Bapiauii 3aranbHux
YMOB peakuin.
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Mpom.
cnon.

BuxigHi pevoBuHn

CtpykTypa

EPI-MC

1H AMP (300
My, OMCO-ds)
O YacT. Ha MIH.
abo BEXXX vac
YTpUMaHHs [XB]

(cnocib)

YMOBU peakuin
(BioxuneHHs Big
3aranbHoro
cnocoby)

.2

2.57 (s, 3H),
7.90 (m, 2H),
8.16 (dd, J=6.0,
1.0 My, 1H

.3

2.56 (s, 3H),
7.88 (d, J=1.0
My, 1H, 8.01
(dd, J=9.4, 1.0
My, 1H, 8.12 (d,
J=7.6 'y, 1H

HarpiBatoTb 4o
90 °C npoTsarom
1 roa.

.4

1.34 (t, J=7.1
My, 3H), 4.37 (q,
J=7.1Tu, 2H),
7.55 (m, 1H),
7.77 (m, 2H),
8.10 (m, 1H)

DMF,

1,0 exs.
€TUII0BOro
edipy
©pomovToBoi
KNCNoTw,
nepemilyoTb
npm 90 °C
NPOTAroM Houi

.5

0]

7 N\

T

179
[M+H]*

0.95
(B)

1,1 eks.
XII0paLeToHY;

1.6

(0]

\

/
o
/
o

7/

/

-

179
[M+H]*

0.95
(B)

1,1 exs.
XIOPaLIETOHY;

.7

4
0 0]
F

179
[M+H]*

0.50
(A)

MepemiwyoTb
npu 90 °C
npotsirom 1
roga.

MpomixHa cnonyka IV
MpowmixHa cnonyka IV.1(3aranbHun cnocib)
5 2-bpom-1-(5,6-andTop-1-6eH30dypaH-2-in)eTaH-1-oH

o F Br 0 F
\ \
O F (0] F
500 wmr (2,55 wmmonb) 1-(5,6-aMdTop-1-6eH3odypaH-2-in)etan-1-ovy (Il.1) B 6 mn THF

10  06pobnstoTb no kpannax 3 1,23 r (2,55 mmonbk) Tpubpomigy TeTpabytunamoito B8 300 mkn MeOH i 3
mn THF. PeakuinHy cymiw nepemiwytots npu KT npoTtarom 2 roa. PeakuiiHy cyMill KOHUEHTPYTh Nig
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3anuoK ekcTparyloTb 3a pgonomoroto  EtOAc/Boga.

OpraHiyny chasy

KOHLIEHTPYIOTb NI 3HWKEHWUM TWUCKOM i CUPY PEYOBMHY O4UMLLYIOTb 3a [AOMNOMOrOH KOJTOHKOBOI
xpomatorpadii (cunikarens; rekcaHu/EtOAc, rpagieHT Big 9/1 go 7/3).
C1oHsBrF202 (M=275,0 r/monb)
IH AMP (300 MI'y, AMCO-ds) & YacT. Ha mrH.: 4.83 (s, 2H), 7.98-8.12 (m, 3H)
HactynHi crnonyks ogepxylTb 3 BUKOPUCTAHHAM METOAMK, aHanoridyHux A0 OonucaHux Ans

npomMixkHoi cnonykn V.1

i3 3aCTOCyBaHHAM BIiOMNOBIAHWX BUXIOHUX PEYOBUH.

Ak 3posymino

crneuianictam y gaHin ranysi TexHiKu, Ui aHanoriyHi npuknagm MoXyTb MICTUTW Bapiauii 3aranbHUX

YMOB peakLin

1H AMP (300 My, OMCO-
Mpom. BuxigHi CTOVKTVDA EPI-MC de) & yacT. Ha MnH. abo
cnon. pevoBMHU PYKTYP BEXX yac yTpmumaHHs [xB]
(cnociod)
o F 4.84 (s, 2H), 7.97 (d, J=8.9
2 2 % ~ My, 1H, 8.08 (d, J=1.0r,
: : 5 1H, 8.20 (dd, J=6.0, 0.9 'y,
Br cl 1H
fe) Cl
va s )_(/j@i ~ 4.83 (s, 2H), 8.03-8.21 (m,
Br (6] F 3H)
] 5.05 (s, 2H), 7.96-8.10 (m,
V.4 XV N -- 2H), 8.17-8.27 (m, 1H),
- 8.34-8.53 (m, 1H)
” ° 257/259 1.03
V.5 1.5 . ,
m [M+H] (B)
N o . 4.80 (s, 2H), 7.31 (ddd,
V.6 .6 _ J=9.7,88,2.3Tu, 1H,7.73
: : TN\ (m, 1H), 7.93 (m, 1H), 8.10
(d, J=0.9Tu, 1H
N
N //
V.7 s~ |Br s 228/230 0.75
Hoke y \ \ \ | [M-H]' (I)
o]
F
Br 0 257/259 0.58
V.8 1.7 (M+H]* )
o

**: Peakuito npoBoasaTb 3 6pomom (13,6 ekB.) npu KT npoTtarom 2 roa. B giokcaH/gietunosun edip i
racaTb po34vMHOM TioCcyrnb@ary HaTpito.

MpomixHa cnonyka V

3H,4H,5H,6H,7H-Mipnmigo[4,5-b][1,4]okca3nH-4,6-4ioH

OH

HO N

0
H
H,N o) N
~Z N @ — | NH
g T ﬁ
0 N

[o 10,0 r (127,10 mmonb) 5-amiHonipumiguH-4,6-giony 8 300 mn DMF nosinbHO gogatotb 7,5 mn
(94.41 mmonb) xnopaueTunxnopvay npu nepemiwysanHi npu 65 °C. lNicna nepemiwysaHHs npu 65 °C
npotdarom 1,5 roa., 36,1 mn (129,94 mmonb) DIPEA noBinbHO AopaloTb OO0 peakuiHoi Cymili i
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nepemiwyBaHHs npu 65 °C npogoBXytloTb nMpoTarom 45 xB. PeakuiHy CyMill KOHUEHTPYHTb nig
3HWKEHUM TUCKOM, 0OpobGnATs> BOAOK, | OCaMKEHUM nNpoaykT iNbTPYTb, NPOMUBAKOTb
HeBenukMmm kinokoctsamu EtOH i cywaTs.

CsHsN3Os (M=167,1 r/monb)

EPI-MC: 168 [M+H]*

Rt (BEXX): 0,20 xB (cnocié M)

MpomixHa cnonyka VI

3-[(4-MeTokcudeHin)meTun]-5-metun-3H,4H,5H,6H, 7H-nipumigo[4,5-b][1,4]okca3nH-4,6-aioH

0
H | |7
O\N NH o) o N
N
L O~ "L
o7 N o~

680 wr (4,07 mmone) 3H,4H,5H,6H,7H-nipumipo[4,5-b][1,4]okcasunn-4,6-gioHy (MpomikHa crnonyka
V) B 15 mn DMF o6pobnstoTe 3a gonomoroto 843 mr (6,10 mmonb) kapboHaTy Kanito i nepeMiwyoTb
npu KT npotarom 15 xB. Oopatotb 0,58 mn (4,27 mmonb) 1-(xnopmeTtun)-4-meTokcnbeH3ony i
peakuinHy cymiw nepemiwyoTb npotarom 20 roa. Jopatote 843 mr (6,10 mMornb) kapboHaTy Kanito i
0,30 mn (4,88 mmonb) meTunoauay, i peakuiviHy cymiw nepemiwyoTs npu KT npotarom 20 rog.
Hopatote 0,26 mn (4,07 mMonb) MeTunNnoamAay i peakuinHy cymiw nepemiwyotb npy KT npotsirom 20
rog., iNbTPyOTb, KOHUEHTPYOTb Mid 3HMWKEHWM TUCKOM, i OYULLYIOTb 3a [OMNOMOrold ObepHeHOo-
azoBoi BEXXX (rpagieHT ACN/H20, 0,1 % TFA).

Ci15H1sN304 (M=301,3 r/monb)

EPI-MC: 302 [M+H]*

Rt (BEXX): 0,95 xB (cnocib B)

MpomixHa cnonyka VII

5-MeTtun-3H,4H,5H,6H,7H-nipnmigo[4,5-b][1,4]okcasunH-4,6-gioH

T 0L — 00

5,30 r (14,07 mmonb)

3-[(4-meTokcundpeHin)metun]-5-metnn-3H,4H,5H,6H, 7H-nipumino[4,5-b][1,4]okcasun-4,6-gioHy
(MpomixkHa cnonyka V1) o6pobnsaoTs 3a gonomoroto 16 mn TFA i nepemiwytots npu 100 °C npoTsirom
1,5 roa. MNoTim peakuinHy cymiw nepemiwyloTb Yy Mikpoxsunbosiv nedi npu 120 °C npotarom 15 xs.,
BUMMBAIOTb y NboAsAHy Bogdy i inbTpyoTh. PinbTpaTt niodini3yoTb i 0ogpasy BUKOPUCTOBYIOTL Ge3
[00aTKOBOIT OYUCTKMN.

C7H7N303 (M=181,2 r/monb)

EPI-MC: 182 [M+H]*

Rt (BEXKX): 0,37 xB (cnoci6 B)

MpomixHa cnonyka VIII

7-Metun-3H,4H,5H,6H,7H-nipnmino[4,5-b][1,4]okca3unH-4,6-aioH

OH o)
H
H,N o) N
= |N — | NH
HO N o N

Cymiw 200 wmr (1,57 mmomnb) 5-amiHonipumignH-4,6-giony i 1,44 r (9,44 wmmonb) 2-
©pOoMNpPONIOHOBOI KUCMOTU NepemiwyloTb B Ynctux ymosax npu 100 °C npotsrom 22,5 rog. Peakuivivy
cymiw poseogAatb 3 DCM, ¢inbTpyloTb i KOHUEHTPOBaHWA inbTpaT OYULLYIOTb 3a AOMOMOrOH
KONoHkoBOI xpomaTtorpadii (cunikarens; DCM/MeOH, rpagienT Big 1/0 go 7/3).

C7H7N303 (M=181,2 r/monb)
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EPI-MC: 182 [M+H]*
Rt (BEXX): 0,23 xB (cnocib E)
MpomixHa cnonyka IX
MpomixHa cnonyka IX.1 (3aransHuin cnoci6)
5 3-({2-[(2R)-2-(4-XnopdeHrin)-2-rigpokcietun]-2H-1,2,3,4-teTpason-5-in}metun)-3H,4H,5H,6H, 7H-
nipumigo[4,5-b][1,4]okcasnH-4,6-gioH

Tﬁ A~ ﬁTIMW“ :

10 Ho 61 wmr (0,37 mmone) 3H,4H,5H,6H,7H-nipumigo[4,5-b][1,4]okcasunH-4,6-gioHy (V) B 3 mn DMF
popgaote 76 wmr (0,55 wmmonb)  kapboHaty kanito i 100 wmr (0,37  mmonb)
(1R)-2-[5-(xnopmeTun)-2H-1,2,3,4-teTpason-2-in]-1-(4-xnopdeHin)etaH-1-ony (11.1) i cymiL

nepemiwytote npu KT npotarom Houi. PeakuiiHy cymiw racate 3a gonomorotwo Boga/ACN/TFA,
PINbTPYIOTL | o4YMLLYOTL 3a Aonomorot obepHeHo-tasosoi BEXKX (rpagieHt ACN/H20, 0,1 % TFA),
15 wob ogepxaTu LiNbOBUIN NPOAYKT.
C16H14CIN704 (M=403,8 r/monb)
EPI-MC: 404 [M+H]*
Rt (BEXKX): 0,77 xB (cnocio H)
HacTynHi cnonyku ogepxXylTb 3 BWKOPUCTAHHSAM METOAMK, aHarnoriYyHux OO OnucaHux Ans
20 npomikHoi cnonykn 1X.1 i3 3acToCcyBaHHAM BIigNOBIOHMX BUXIOHWUX PEYOBUH. HFAK 3pO3yMmino
creujanictam y AaHin ranysi TexHiKW, Ui aHanoriyHi Npuknagm MOXyTb MICTUTW Bapiauil 3aranbHUX
YMOB peakLUin.

oo B BEXX vac
’ CrtpykTypa EPI-MC| yTpumaHHs [xB]
Cnon. | pe4oBuHN (cnocib)

o]
]
X2 Xl o~ NA(N\N 440 0.49
| P N I /}@ [M+H]* ®)
F HO

o]
N NAﬁN\ 418 0.46
IX.3 VI :
IO ‘N/) NQN/N’}@’C' [M+H]* (A)
HO

25 MpomixkHa cnonyka X
2-bpowm-2,2-andtop-N-(4-rigpokcn-6-okco-1,6-gurigponipumianH-5-in)auetamig

OH F 0}
Br H
H,N N
= |N —— > F | NH
N\ ) 0] /)
HO N HO N
30 200 wmr (1,57 mmonb) 5-amiHonipumiguH-4,6-giony obpobnsTs 3a gonomorot 456 wmr (2,36

MMoOrb) BpomandTopaueTunxnopumay i nepemiwyoTe B Yuctux ymoax npu 90 °C npotarom 3,5 rog.
PeakuinHy cymiw po3TupatoTe 3 gieTunoBuM edipom i inbTpytoTb, Wwob opepxatu [MpomixHy
crnonyky X.

CsH4BrF2NsO3 (M=284,0 r/monb)

35 EPI-MC: 284/286 [M+H]*

Rt (BEXXX): 0,10 xB (cnocib E)

MpomixHa cnonyka Xl

7,7-OndpTop-3H,4H,5H,6H, 7H-nipumigo[4,5-b][1,4]okcasnH-4,6-aioH

39



UA 130952 C2

Br

0
H
0 N
F | NH i ﬁNH
o M A
F

HO N

ZT

30 mr (0,11 Mmonb)
2-6pom-2,2-andptop-N-(4-rigpokcun-6-okco-1,6-gurigponipumigun-5-in)avetamigy (X) B 2,5 mn
5 DMF obpobnsitotb 3a gonomoroto 16 mr (0,37 mMonb) rigpuay HaTpito i nepemiwytoTb 18 rog. npu
50 °C. PeakuinHy cymilw oumwytoTb 3a gornomorow obepHeHo-dasoBoi BEXKX (rpagieHT ACN/H:20,
0,1 % TFA), wob ogepxaTtn LiNbOBUI NPOAYKT.
CeH3F2N3Os (M=203,1 r/monb)
EPI-MC: 204 [M+H]*
10 Rt (BEXX): 0,23 xB (cnoci6 A)
MpomixHa cnonyka XII
ETun- 6-auetnn-1-6eH3odypaH-2-kapbokecunat

o}
Br o 0 5 5
- .

Ho 1,00 r (3,72 mmonb) eTun- 6-6pom-1-6eH3odypan-2-kapbokcunaty (l1l.4) B 12,5 mn DMF
popatoTe 616 mr (4,46 mmonb) kapboHaTy kanito. Cymiw npogysatoTe aproHom i 92 mr (0,22 mmorb),
popatoTb 1,3-6uc(gudpenindgocdino)nponan, 250 mr (0,11 mmonb) auetaty nanagito(ll) i 670 mr (9,29
MMOrb) eTuneiHinosoro edipy. PeakuinHy cymiw nepemiwytots npu 80 °C npotarom 18 rog., notim

20 oxonogaxkytoTe o KT i pH ycraHosnowTe oo pH=1 wnsaxom gopasaHHs 1M BogH. HCI. Cupun
NPOAYKT eKkcTparytTb 3a gonomorod EtOAC, KOHUEHTPYOTb Mig 3HMKEHWM TUCKOM i OYMLLYOTH 3a
O0MOMOroK0 KONOHKOBOT XpoMaTorpadil (cunikarens; rekcaH/EtOAc 7/3).

C13H1204 (M=232,2 r/monb)

EPI-MC: 233 [M+H]*

25 Rt (BEXX): 1,38 xB (cnoci6 Q)

MpomixxHa cnonyka XllI

6-AueTun-1-6eH30dypaH-2-kapOoHOBa KMcnoTa

O
(0]
]
/ —_—
o /
\ OH
[o 6,60 r (28,4 mmonb) eTun-6-aueTtun-1-6eH3odypan-2-kapdokcunarty (XIl) B 66 mn THF i 33 mn
Boan popatote 3,3 mn etaHony i 1,43 r (34,1 mmonb) MmoHorigpaty LIOH. PeakuivHy cymiw
nepemiwytoTb Npu KT npotsarom 1 rod. i KOHUEHTPYOTh AOCyXa Mig 3HWKEHMM TUCKOM, Wob ogepxatm
IMpoMidKHY Cronyky.
35 C11HsO4 (M=204,2 r/monb)
'H AMP (300 My, AMCO-ds) ® 4acT. Ha MfH.: 2.67 (s, 3H), 7.73 (m, 1H), 7.99 — 7.85 (m, 2H),
8.32 (m, 1H), 13.30-14.50 (br s, 1H)

MpomixHa cnonyka XIV
6-AueTnn-1-6eH3odypaH-2-kapbokcamis

15
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0} O O O

Y Y
OH NH,

Ho 1,00 r (4.90 mmonb) 6-aueTtun-1-6eH3odypaH-2-kapboHoBoi kucnotn (XI) 8 10 mn DCM
popatote 932 wmr (7,34 mmonb) okcaninxnopugy i 1 kpanmo DMF npu 0 °C. PeakuitHy cyMmill
nepemiwytoTb NpotsaromM 2 roa. npy KT i KOHUEHTpyTh Aocyxa. 3anuwok po3dnHsaoTs B 10 mn THF,
oxonoaxytoTe Ao 0 °C i gogatote 15 mn 25 % BOAHUI PO34MH amiaky. PeakuinHy cymiw nepemillyoTb
npu KT npotarom 16 roA. i KOHLEHTPYIOTb AOCYXa Nif 3HWKEHUM TUCKOM, LLo6 ogepxaTtu MpomikHy
CMONyKYy.

C11HoNO3 (M=203,2 r/monb)

EPI-MC: 204 [M+H]*

Rt (BEXXX): 0,96 xB (cnocid Q)

MpowmixkHa cnonyka XV

6-AueTnn-1-6eH3odypaH-2-kapboHiTpun

(@)
O
. *@

Ho 0,90 r (4,43 mmonb) 6-aueTtun-1-6eH3odypaH-2-kapbokcamigy (XIV) i 1,4 mn (9,88 mmonb)
TEA B 12 mn THF pogatotb no kpannsx 1,1 mn (7,77 mmons) TFAA npu nepemiwysanHi npu 0 °C.
PeakuinHy cymiw nepeMiwyote npu 0 °C npotsarom 1 rod., racsaTb BOOOK | eKcTparyloTb 3a
ponomoroto EtOAc Tpu pasu. O6'eaHaHi opraHidHi Wwapu npoMmeatroTb 3a gornomoroto Hac. NaHCOs i
po3conoM, cywatb Hag Na2S04, hinbTpyloTh i KOHLUEHTPYIOTL MNif 3HWKEHUM TUCKOM, LWOO ogepxaTtu
IMpoMixkHY cronyky.

C11H7NO2 (M=185,2 r/monb)

IH AMP (300 MI'y, AMCO-ds) & yacT. Ha MnH.: 2.68 (s, 3H), 7.92-8.05 (m, 2H), 8.21 (m, 1H), 8.37
(m, 1H).

MpomixxHa cnonyka XVI

ETun-3-[(2-eTokcu-2-okcoeTun)(MeTun)kapbamoin]nponaHoat

0
| 0 0 0
/\OMCI + HN\/lko/\ = /\O)j\/ﬁ‘/’!lvlko/\
© HCl o

Ho 1,50 r rigpoxnopuay eTunoBoro edipy capkosuHy (9,77 mmonb, CAS: 52605-49-9) B 30 mn
DCM popatotb TEA (3,40 mn, 24,4 mMonb), noTiM eTuncykuuHinxnopug (1,53 mn, 10,74 mmons, CAS:
14794-31-3) npn 0 °C npwu nepemiwysaHHi. Cymiw nosinbHO HarpisatoTb 40 KT, nepemiwytots npu KT
npotsarom 3 rod., i NOTIM nNpomMuBalTb BOAOK Tpu pasu. OpraHiyHU Wap KOHUEHTPYyTb nia
3HWXKEHUM TUCKOM i OYMLLYIOTb 3a AONOMOroK KONOHKOBOI xpomatorpadii (cunikarens; CyH/EtOAc,
rpagieHT).

C11H19NOs (M=245,27 r/monb)

EPI-MC: 246 [M+H]*

Rt (BEXX): 1,05 xB (cnoci6 M)

MpomixxHa cnonyka XVII

Etun-1-meTtunn-3,6-giokconinepuguH-2-kapbokcunat
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(0] (0]
|
/\O)WN\)kO/\ 0 N o/\
0]
(0]

Ho 0,40 r (1,63 mmonb) eTun-3-[(2-eTokcu-2-okcoeTnn)(metun)kapbamoin] nponaHoaty (XVI) B
4,0 mn abc. giokcaHy NOBINbHO gopatoTb 56 Mr (2,45 MMonb) HaTpito Npu nepemiwysaHHi npu KT, 3
noganblUnMM MOBiNbHUM AogaBaHHAM 0,2 mn abc. EtOH. PeakuinHy cymiw nepemiwyots npu 80 °C
npotsrom 12 roa., oxonomxyoTb Ao KT, i pH BcTaHoBMOTL A0 pH=7 wnaxom gogaBaHHA BogH. HCI
(4N). PeakuinHy cymilwl po3BoaaTb 3 BOAOH i eKcTparytoTb 3a gonomoroto EtOAc Tpu pasu. O6'egHaHi
opraHivHi wapu cywartb Hag Na:S0s4, QINbTPYOTb | KOHUEHTPYIOTb Mig 3HWKEHUM TUCKOM, LWob
opepxatu MpomixHy Cnonyky.

CoH13NO4 (M=199.20 r/monb)

EPI-MC: 200 [M+H]*

Rt (BEXX): 0,75 xB (cnoci6 H)

MpowmixHa cnonyka XVIII

1-Metnn-1,2,3,4,7,8-rekcarigpo-1,7-HadpTmpnamH-2,8-aioH

| (0]
0] N
o
Ho nepemiwaHoi CyMiLLi 0,13 r (0,52 MMOIb) etun-

1-meTnn-3,6-guokconinepuamnn-2-kapbokeunaty (XVII) i 0,27 r auetaty popmamigumny (2,61 mmons) B
5,0 mn abc. MeOH nosinbHo gogatote 0,60 mn po3umHy metunaty Hatpito B MeOH (25 mac. %) npu
0°C. [lMoTim peakuinHy Ccymiw KuN'aTaTb 3i 3BOPOTHUM XOMNOAWUMLHWKOM MpoTarom 4 roA.,
oxonoakytoTe Ao 0 °C, HenTpani3yloTb OLTOBOK KUCIOTO i KOHLUEHTPYOTh Mig 3HWKEHUM TUCKOM.
Ouuctka 3a gonomorot o6epHeHo-daszoBoi BEXX (rpagieHt ACN/H20, 0,1 % TFA) 3abesneuye
Linb0BUA MPOAYKT.

CsHoN3O2 (M=179,18 r/monb)

EPI-MC: 180 [M+H]*

Rt (BEXKX): 0,08 xB (cnoci6 J)

MpomixxHa cnonyka XIX

4-Xnop-5-metunn-5H,6H,7H-nipumigo[4,5-b][1,4]Tia3nH-6-0H

Cl Cl
‘ |
0] N ] N
| SN —— | NN
J J
S N S N
Ho 0,50 r (2,48 mmonb) 4-xnop-5H,6H,7H-nipumigo[4,5-b][1,4]tiasnH-6-oHy (CAS:20015-70-7) B
3,0 mn DMF nig aproHom gogatotb 0,12 r (2.73 mmonb) rigpuay HaTpito i nepemiwyotb npyu KT
npotarom 20 xB. JogatoTe Metunnoama (0,17 mn, 2,73 MMOrb) i peakuiiHy CyMmill nepemilyoTb npu
KT npotsirom Houi. PeakuiiHy cymiw po3BOOATb PO3COSIOM i ekcTparytoTh 3a gonomoroi EtOAc.
OpraHiynni wap cywate Hag Na:S0s, DINbTPYOTb | KOHUEHTPYIOTb Mig 3HWKEHMM TUCKOM, o6
opepxatu NpomikHY Cronyky.
C7HsCIN3OS (M=215,66 r/morb)
EPI-MC: 215 [M+H]*
Rt (BEXKX): 0,80 xB (cnoci6 B)

MpomixxHa cnonyka XX
5-MeTun-3H,4H,5H,6H,7H-nipumigo[4,5-b][1,4]Tia3nH-4,6-gioH
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| Cl | (0]
o) N o) N
| NN — > \[ ﬁNH
> >
S N S N

0,34 r (1,58 wmmomnb) 4-xnop-5-metnn-5H,6H,7H-nipumigol[4,5-b][1,4]tiasnH-6-oHa  (XIX)
nepemiwytoTb B 4,0 mn mMypawuHoi kucnoty npu 90 °C npotarom 3 rog. i npy KT npoTsirom Houi.
PeakuiiHy cymiw NOTIM KOHUEHTPYIOTb Mif 3HWKEHUM TUCKOM | KUN'ATATb 3i 3BOPOTHUM
xonogunsHukom B EtOH npoTtsarom 30 xB. npu nepemiwysaHHi. [licna nosinbHOro oxonomxeHHs oo KT
NPOAYKT BiAdiNnbTPOBYOTL, NpOMMBaOTh 3a gonomoroto EtOH i cylwaTk nig 3HWKEHUM TUCKOM.

C7H7N302S (M=197,22 r/monb)

EPI-MC: 198 [M+H]*

Rt (BEXX): 0,53 xB (cnoci6 B)

OpepXaHHA KiHLEBMX CMOSyK

Mpuknag 1 (3aranebHuii cnocid A)

3-({2-[(2R)-2-(4-XnopdeHin)-2-rigpokcuetun]-2H-1,2,3,4-teTpason-5-injmetnn)-5-metnn-3H,4H,5
H,6H,7H-nipumigo[4,5-b][1,4]okca3nH-4,6-4ioH

Tﬁ A~ HTﬁ”/\ :

Ho 210 wr (0,77 mmonb) (1R)-2-[5-(xnopmeTnn)-2H-1,2,3,4-TeTpason-2-in]-1-(4-xnopgeHin)eTtaH-
l-ony (I.1) B8 7 mn DMF popatote 159 wmr (1,15 mmomnb) KoCOs i 185 wmr (0,77 mmonb)
5-meTtun-3H,4H,5H,6H,7H-nipumigo[4,5-b][1,4]okcasun-4,6-giony (VII) i cymiw nepemiwyiote npu KT
npoTsarom Hodi. Cymiw ouyunwyoTb 3a gonomorow obepHeHo-¢asoBoi BEXKX (rpagieHT ACN/H:0,
0,1 % TFA), wob ogepxaTu LiNbOBUIA NPOAYKT.

Ci17H16CIN7O4 (M=417,8 r/monb)

EPI-MC: 418 [M+H]*

Rt (BEXKX): 0,81 xB (cnocid H)

H AMP (400 My, AMCO-de) © yacT. Ha mrH.: 3.33 (s, 3H), 4.74-4.84 (m, 4H), 5.10-5.16 (m, 1H),
5.45 (s, 2H), 5.92 (d, J=4.8 T'u, 1H), 7.36-7.43 (m, 4H), 8.46 (s, 1H)

HacTtynHi cnonyku ogepxyloTb 3 BUKOPUCTAHHAM METOAMK, aHamnoriYHux OO OonucaHux Aans
npuknagy 1, s3aranbHui cnocib A, i3 3acToCyBaHHAM BiAMOBIOHUX BUXIAHUX PEYOBUMH. AK 3pO3ymino
cneujanictam y AaHin ranysi TEXHiKW, Ui aHanoriyHi Npuknagm MOXyTb MICTUTW Bapiauil 3aranbHUX
YMOB peakLint.
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Mp.

BuxigHi
pevyoBMHN

CtpykTypa

YMoBW peakuin

11.5+VII

rﬁﬁ/\

3 ekB. OCHOBU
Po3uynHHuMK:
DMA, 18 roga.
npu KT

[1.10+VII

Tfﬁ%

O

3,25 ekB.
OCHOBM
PO34YNHHUK:
DMF,

3 roa. npu
50 °C,

20 rog. npn KT

11.11+VI

OTLI&J RS54

Cl

3 eKkB. OCHOBU
PO3YNHHMUK:
DMA, 18 roa.
npu KT

11.6+VII

T IKJX N C'

HO S cl

3 eKB. OCHOBMU
PO34YNHHUK:
DMF, KT
NPOTAroM Houi

11.12+VII

(¢] N N F
N o]

3 ekB. OCHOBU
PO3YNHHUK:
DMA, 18 roa.
npu KT

1.2+VII

Tﬁﬁ/\ ~ X

3,25 ekB.
OCHOBM
PO3YUNHHUK:
DMF, 5 rog.
npu 50 °C

[1.13+VII

°T'ﬁﬁ/\ :

o
O

3 eKkB. oCcHOBU
PO34YNHHUK:
DMF, 20 rog.
npu KT

11.14+VII

OT*IW\

O
O

3 eKkB. OCHOBU
PO3YNHHUK:
DMF, 3 roa.

npu KT

10

[1.15+VII

|

0 N
T ) N:N
HO C'

3 eKkB. OCHOBU
PO3YUNHHUK:
DMA, 18 roa.
npu KT
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11

I.7+VII

Tfk)y .

3 eKB. OCHOBMU
PO3YNHHUK:
DMA,
NPOTAroM Houi
npu KT

12

11.8+VII

H“ﬁ”

O

3 eKkB. OCHOBU
PO34YNHHUK:
DMA, 18 roa.
npu KT

13

1.16+VII

CI Ty <L

1,5 eks.
OCHOBMU
PO3YUNHHUK:
DMF,
NPOTAromM Houi
npu KT

14

.17+VII

0o et

HO

1,5 exs.
OCHOBM
PO3YNHHUK:
DMF,
NPOTAroM Houi
npu KT

15

11.3+VII

e

CI
HO

3 eKB. OCHOBU
PO34YNHHUK:
DMA,
NPOTArOM HoMi
npu KT

16

11.18+VII

lIi

0N N
DReEW,

\I\:o N/) N ’H}/(j\

1,5 exs.
OCHOBM
PO3YNHHUK:
DMF,
NPOTArOM HOMi
npu KT

17

1.4+VII

OeRs Y

O

1,5 eks.
OCHOBM
PO3YNHHUK:
DMF,
NPOTAroM Houi
npu KT

18

[1.29+VII

°TZI:5“341©

3 eKB. OCHOBU
PO34YNHHUK:
DMA,
16,5 rog. npu
KT

19

11.9+VII

B 4
(6]
Qe RNy
| /J A
0" W NN
HO

1,5 eks.
OCHOBM
PO3YUHHUK:
DMF,
NPOTAromM Houi
npu KT
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20

.2+XVIII

1,5 eks.
OCHOBMU
PO34YNHHUK:
DMF,
NPOTAromM Houi
npu KT

Af\

N:N

et

21

11.1+XX

3,25 ekB.
OCHOBMU
PO3YNHHUK:
DMF
npn 50 °C
npotarom 3
rog.

HO

AHaniTU4YHI gaHHI 4ns cnonyk, onMcaHux B Tabnuui BuLe:

BEXXX vac
Mp. | EPI-MC YTPUMaHHS [XB] 1H AMP (400 My, OMCO-ds) & yacT. Ha MIH.
(cnocib)
3.31 (s, 3H), 4.78 (s, 2H), 4.88-5.02 (m, 2H), 5.43-5.49 (m,
2  |458 [M+H]* 0.62 (D) 3H), 6.33-6.63 (br s, 1H), 7.22 (m, 1H), 7.31 (s, 1H), 7.78 (dd,
J=8.7, 5.3 'y, 1H), 7.85 (dd, J=9.1, 2.5 'y, 1H), 8.46 (s, 1H)
440 0.64 3.32 (s, 3H), 4.78 (s, 2H), 4.87-5.04 (m, 2H), 5.45-5.51 (m,
3 IM+H]* (I) 3H), 7.30-7.37 (2H), 7.32 (s, 1H), 7.76 (m, 1H), 7.93 (m, 1H),
8.47 (s, 1H)
3.30 (s, 3H), 4.78 (s, 2H), 4.97-5.10 (m, 2H), 5.29 (m, 1H),
4 458 0.70 5.44 (s, 2H), 6.3 (br s, 1H), 6.84 (s, 1H) 7.32 (dd, J=8.8, 2.2
[M+H]* 0] lu, 1H), 7.60 (d, J=8.8 'y, 1H), 7.68 (d, J=2.2 'y, 1H), 8.43
(s, 1H)
458 114 3.32 (s, 3H), 4.79 (s, 2H), 4.81-4.99 (m, 2H), 5.32 (m, 1H),
5 [M+H]* (.B) 5.46 (s, 2H), 6.59 (d, J=5.3 'y, 1H, 7.10 (d, J=1.0 Ty, 1H),
8.46 (s, 1H)
3.30 (s, 3H), 4.78 (s, 2H), 4.96-5.10 (m, 2H), 5.28 (m, 1H),
6 442 0.81 5.44 (s, 2H), 6.85 (s, 1H), 7.13 (id, J=9.2, 2.7 T'y, 1H), 7.41
[M+H]* J) (dd, J=8.9, 2.7 I'u, 1H), 7.59 (dd, J=8.9, 4.2 I'u, 1H), 8.43 (s,
1H)
460 0.65 3.30 (s, 3H), 4.78 (s, 2H), 4.96-5.08 (m, 2H), 5.27 (m, 1H),
7 [M+H]* (') 5.43 (s, 2H), 6.85 (s, 1H), 7.65 (dd, J=10.5, 8.1 'y, 1H), 7.81
(m, 1H), 8.41 (s, 1H)
8 462 1.04 3.33 (s, 3H), 4.73-4.84 (m, 4H), 5.11 (m, 1H), 5.45 (s, 2H), 5.9
[M+H]* (B) (br s, 1H) 7.31-7.36 (m, 2H), 7.50-7.55 (m, 2H), 8.46 (s, 1H)
398 055 2.28 (s, 3H), 3.33 (s, 3H), 4.74 (d, J=6.6 'y, 2H), 4.79 (s, 2H),
9 [M+H]* (.D) 5.07 (t, J=6.5 'u, 1H), 5.45 (s, 2H), 7.14 (d, J=8.0 'y, 2H),
7.26 (d, J=8.0 I'u, 2H), 8.46 (s, 1H)
424 0.56 3.32 (s, 3H), 4.78 (s, 2H), 4.79-4.93 (m, 2H), 5.30 (m, 1H),
10 [M+H]* (.D) 5.46 (s, 2H), 6.87 (dd, J=3.8 'y, 0.8 I'u, 1H), 6.97 (d, J=3.8
'y, 1H), 8.46 (s, 1H)
476 0.65 3.30 (s, 3H), 4.78 (s, 2H), 4.97-5.09 (m, 2H), 5.28 (m, 1H),
11 [M+H]* (.D) 5.43 (s, 2H), 6.84 (m, 1H), 7.80 (dd, J=9.4 Ty, 0.7 T'u, 1H),
7.83 (d, J=7.5Tu, 1H), 8.41 (s, 1H)
424 0.56 3.33 (s, 3H), 4.78 (s, 2H), 4.97-5.09 (m, 2H), 5.28 (m, 1H),
12 IM+H]* ('D) 5.45 (s, 2H), 6.84 (m, 1H), 7.23 (m, 1H), 7.30 (m, 1H), 7.56
(m, 1H), 7.60 (m, 1H), 8.44 (s, 1H)
3.29-3.31 (br m, po3unHHuK), 4.78 (s, 2H), 4.95-5.09 (m, 2H),
13 442 0.79 5.26 (m, 1H), 5.44 (s, 2H), 6.26 (d, J=5.7 'y, 1H, 6.85 (s, 1H),
[M+H]* J) 7.12 (m, 1H), 7.52 (dd, J=9.4, 1.9 I'u, 1H), 7.61 (dd, J=8.6, 5.6
lu, 1H), 8.43 (s, 1H)
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3.32 (s, 3H), 4.68-4.78 (m, 2H), 4.79 (s, 2H), 5.03 (m, 1H),

14 [I\;‘fgr 0('5’)9 5.45 (s, 2H), 5.76 (d, J=5 'y, 1H, 5.99 (s, 2H), 6.75-6.90 (m,
2H), 6.98 (s, 1H), 8.46 (s, 1H)
. 069 3.30 (s, 3H), 4.78 (s, 2H), 4.94-5.10 (m, 2H), 5.28 (m, 1H),
15 | ('F) 5.43 (s, 2H), 6.35 (br s, 1H), 6.87 (m, 1H), 7.64 (d, J=9.3 ',
1H), 7.92 (dd, J=6.0, 0.7 T, 1H), 8.41 (s, 1H)
i1 066 3.32 (s, 3H), 4.79 (s, 2H), 4.84-5.05 (m, 2H), 5.44-5.50 (m,
16 | e ) 3H), 6.70 (d, J=5.3 [, 1H), 7.19 (dd, J=3.9, 0.6 I'y, 1H) 7.84
(d, J=3.9 [y, 1H), 8.46 (s, 1H)
s 070 3.33 (s, 3H), 3.74 (s, 3H), 4.68-4.78 (m, 2H), 4.79 (s, 2H),
17 | e ) 5.02-5.10 (m, 1H), 5.45 (s, 2H), 5.72 (d, J=4.8 M, 1H, 6.86-
6.92 (M, 2H), 7.27-7.33 (M. 2H), 8.46 (s, 1H)
” 043 3.30 (s, 3H), 4.78 (s, 2H), 4.99-5.12 (m, 2H), 5.32 (m, 1H),
18 | " 5.44 (s, 2H), 6.95 (m, 1H), 7.17-7.27 (m, 2H), 7.39-7.48 (m.
1H), 8.43 (s, 1H)
1 050 3.32 (s, 3H), 4.79 (s, 2H), 4.83-4.93 (m, 2H), 5.30 (m, 1H),
19 | e o 5.44 (s, 2H), 7.46 (dd. J=8.2, 1.1 T, 1H) 7.74 (s, 1H) 7.79 (d.
J=8.2 T, 1H), 8.10 (d, J=0.9 [, 1H), 8.4 (s, 1H)
16 076 2.94 (s, 3H), 3.18 (t, J=3.2 T, 2H), 442 (t, J=3.2 I, 2H),
20 | i ) 4.74-4.83 (m, 2H), 5.12 (M, 1H), 5.42 (s, 2H), 5.92 (d, J=4.9
My, 1H, 7.35-7.43 (m, 4H), 8.59 (s, 1H)
1aa 061 3.20 (s, 3H), 3.64 (s, 2H), 4.74-4.83 (m, 2H), 5.12 (m, 1H),
2L | e o) 5.45 (s, 2H), 5.92 (d. J=4.8 T, 1H, 7.36-7.36-7.43 (m, 4H).

8.48 (s, 1H)

Mpuknag 1 (3aranbHuin cnoci6 B)

3-({2-[(2R)-2-(4-XnopdpeHin)-2-rigpokcuetun]-2H-1,2,3,4-teTpason-5-injmetnn)-5-metnn-3H,4H,5
H,6H,7H-nipnmigo[4,5-b][1,4]okca3nH-4,6-4ioH

T O

[o 0,74 r (1,83 mmonb)

Hﬁﬁ%\ :

3-({2-[(2R)-2-(4-xnopdeHin)-2-rigpokcmeTnn]-2H-1,2,3,4-tetpason-5-inymetun)-3H,4H,5H,6H,7H-
nipumigo[4,5-b][1,4]okcasnH-4,6-gionHy (1X.1) B 15 mn DMF gogatotb 0,43 1 (3,12 mMmonb) kapboHaTty
kanito i 0,17 mn (2,75 mmonb) MmeTunnoamay. PeakuinHy cymiw nepemiwytoTe npu KT npoTarom Houi,

DINbTPYIOTh,

i pinbTpaT KOHUEHTPYTb Nif 3HWXEHUM TUCKOM. 3anuioK po3BOAATb 3 BOAOH |

ekcTparytioTb 3a gornomoroto EtOAc aBa pasu. O6'egHaHi opraHiyHi Wwapy npoMmBaloTb PO3COMOM,
cywatb Hag MgSOa i KOHLEHTPYHOTb Nif, 3HWKEHNM TUCKOM, LWOG ogepxaTu cnonyka npuknagy 1.
HacTynHi crnonyks ofepxyloTb 3 BUKOPUCTAHHAM METOAMK, aHanoriyHux Ao OonucaHux Ans
npuknagy 1, saransHuii cnocid B, i3 3acTocyBaHHSAM BiAMNOBIOHUX BUXIGHUX PEYOBUH. AK 3pO3yMino
cheuianictaMm y JaHin ranysi TexHiku, Ui aHanoriyHi npuknagm MoxyTb MICTUTK Bapiauii 3aranbHuUx
YMOB peakuin.
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BuxigHi

Mp. peyoBUHU

CTtpykTypa

YmoBu
peakuin

22 IX.2

CI

O

3 ekB.
OCHOBMU
3 ekB. Mel,
npun KT
NPOTArom
3,5ron.; °F
BEXX

23* IX.3

Tﬁﬂ

Cl

3 ekB.
OCHOBMU, 6
ekB. Mel,

npu KT

npotarom 3
roa.; °F
BEXX +
XipanbHa
CoX

24 IX.3

CI

3 ekB.
OoCHOBM, 6
ekB. Mel,

npu KT

npotsarom 3
roa.; °F
BEXX +
XipanbHa
CoX

*ABcontoTHa KOHirypauis ctepeo-ueHTpiB npuknagy 23 6yna HagaHa 3a 4ONOMOro0
PEHTrEeHIBCbKNX MPOMEHIB.

AHaniTU4YHI gaHHI 4nsa cnonyk, onMcaHux B Tabnuui BuLe:

BEXXX vac
Mp. EPI-MC YTPUMaHHS [XB] 1H AMP (400 MI'y, OMCO-ds) & 4acT. Ha MITH.
(cnocib)
. 3.52 (s, 3H), 4.73-4.85 (m, 2H), 5.12 (m, 1H), 5.49 (s,
22 | 454 [MHH] 053(A)  |oH), 5.9 (brs, 1H), 7.34-7.41 (m. 4H), 8.67 (s, 1H)
239 1.46 (d, J=6.8 'y, 3H), 3.32 (s, 3H), 4.72-4.84 (m, 2H),
23 432 [M+H]* (L) 4.88 (q, J=6.8 'y, 1H), 5.13 (m, 1H), 5.39-5.51 (m, 2H),
5.92 (d, J=4.9 'y, 1H), 7.35-7.42 (m, 4H), 8.46 (s, 1H)
1.46 (d, J=6.8 'y, 3H), 3.32 (s, 3H), 4.72-4.84 (m, 2H),
24 432 [M+H]* 2.53 (L) 4.88 (q, J=6.8 I'u, 1H), 5.13 (m, 1H), 5.39 — 5.51 (m, 2H),
5.92 (d, J=4.9 'y, 1H), 7.35-7.42 (m, 4H), 8.46 (s, 1H)

AHanitnyHi metoan BEXKX

Metog A
Yac (xB) 06. % Boam (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.00 99 1 1.6
0.02 99 1 1.6
1.00 0 100 1.6
1.10 0 100 1.6

AHanitTuyHa konoHka: XBridge BEH C18_2.1 x 30 mmM, 1.7 MkM; TemnepaTtypa konoHku: 60 °C
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Meton B
Yac (xB) 06. % Boau (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

AHnanituyHa konoHka: Stable Bond (Agilent) 1,8 mkm; 3.0 x 30 mm; TemnepaTtypa konoHku: 60 °C

Meton C
Yac (xB) 06. % Boau (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.00 95 5 15
1.30 0 100 15
1.50 0 100 15

AHaniTM4Ha KonoHka
60 °C

: Sunfire C18 (Waters) 2.5 mkm; 3.0 x 30 mm; TemnepaTtypa KOSOHKN:

MeTton D
Yac (xB) 06. % Boawn (Bkn. 0,1 % NH4OH) 06. % ACN MoTik [Mn/xB]
0.00 95 5 15
1.30 0 100 15
1.50 0 100 15
1.60 95 5 15

AHanituyHa konoHka: XBridge C18 3.0 x 30 mm_2.5 mkm (Waters); Temnepatypa konoHku: 60 °C

MeTtog E
Yac (xB) 06. % Boau (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.0 99.0 1.0 15
0.02 99.0 1.0 15
1.0 0.0 100.0 15
11 0.0 100.0 1.5
AHanituyHa konoHka: XSelect HSS PFP (Waters) _2.1 x 30 mm_1.8 MKkm; TemnepaTtypa KOMOHKMU:
60 °C
MeTon F
Yac (xB) 06. % Boau (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/x8]
0.00 95 5 15
1.30 0 100 15
1.50 0 100 15
1.60 95 5 15

AHaniTnuyHa konoHka: Sunfire (Waters) C18_3.0 x 30 mm_2.5 MkMm; Temnepatypa konoHku: 60 °C
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Meton G
Yac (xB) 06. % Boau (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/x8]
0.00 99 1 1.6
0.02 99 1 1.6
1.0 0 100 1.6
1.1 0 100 1.6
AHanituyHa konoHka: Zorbax StableBond C18 (Agilent) 1.8 mkm; 2.1 x 30 MM; TeMnepaTypa KOMOHKW:
60 °C
MeTton H
Yac (xB) 06. % Boam (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

AHaniTuyHa konoHka: Sunfire (Waters) 2.5 mkm; 3.0 x 30 Mm; TemnepaTypa KonoHku: 60 °C

MeTopa |
Yac (xB) 06. % Boam (Bkn. 0,1 % TFA) 006. % CAN 0,08 %TFA MoTik [Mn/xB]
0.00 95 5 15
1.30 0 100 15
1.50 0 100 15
1.60 95 5 15

AHaniTuyHa konoHka: Sunfire (Waters); C18_3.0 x 30 mm_2.5 mkm; TemnepaTtypa konoHku: 60 °C

MeTtog J
Yac (xB) 06. % Boau (Bkn. 0,1 % NH4OH) 06. % ACN MoTik [Mn/xB]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

AHanitnyHa konoHka: Xbridge (Waters); C18_3.0 x 30 mm_2.5 Mkm; TemnepaTypa konoHku: 60 °C

MeTton K
Yac (xB) 06. % Boam (Bkn. 0,1 % FA) 06. % ACN MorTik [Mn/x8]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

AHaniTuyHa konoHka: Sunfire (Waters); C18_3.0 x 30 mm_2,5 MkMm; TemnepaTtypa konoHku: 60 °C
AHaniTuyHa konoHka: Sunfire (Waters); C18_3.0 x 30 mm_2,5 MkmM; TemnepaTtypa kornoHku: 60 °C
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MeToa L
Yac (xB) 06. % scCO:2 06. % MeOH 20mM NHs MoTik [Mn/x8]
0.00 70 30 4.0
10.00 70 30 4.0

AHaniTnyHa konoxka: Chiral Art Cellulose (YMC); SJ_4.6 x 250 mm_5 MKM; TemnepaTypa KONOHKM:
40 °C; 3BopoTHUN TnCK: 2175.0 oyHTIB Ha KB. M

MeTtoa M
Yac (xB) 06. % Boam (Bkn. 0,1 % TFA) 06. % ACN MoTik [Mn/xB]
0.00 97 3 2.2
0.2 97 3 2.2
1.0 50 50 2.2
1.25 0 100 3.0
1.9 0 100 3.0
AHaniTuyHa KonoHka: Zorbax StableBond (Agilent) C18_3.0 x 30 mM_1.8 MKM; TemnepaTtypa KOMOHKW:
60 °C
Metog N
Yac (xB) 06. % Boam (Bkn. 0,1 % FA) 06. % CAN (Bkn. 0,1 % FA) MoTik [Mn/xB]
0.00 70 30 1.0
3.35 30 70 1.0
3.75 30 70 1.0
3.90 5 95 1.0
4.75 5 95 1.0
5 70 30 1.0
6 70 30 1.0

AHaniTuyHa konoHka: Kinetex XB; C18_4.6 x 50 mm_2.6 MKkm; Temnepartypa konoHku: 25 °C

MeTon O
Yac (xB) 06. % Boau (Bkn. 0,1 % FA) 06. % CAN (Bkn. 0,1 % FA) | MoTik [mn/xB]

0.00 60 40 0.5
6.00 40 60 0.5

6.8 40 60 0.5
7.00 10 90 0.5
8.10 10 90 0.5
8.50 60 40 0.5

10 60 40 0.5

AHaniTuyHa konoHka: Acquity UPLC BEH; C8 2.1 x 150 mm_1.7 MKM; TeMnepaTypa KonoHku: 55 °C

MeTtog P
Yac (xB) 006. % Boau (Bkn. 0,1 % NH40OH) 06. % ACN MoTik [Mn/xB]
0.0 95 5 1.5
1.3 0 100 1.5
1.5 0 100 1.5
1.6 95 5 1.5

AHaniTuyHa konoHka: Xbridge (Waters); C18_3.0 x 30 mm_2.5 MKkM; Temnepatypa kornoHku: 60 °C
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MeTog Q
Yac (xB) 06. % Boan 06. % ACN MoTik [Mn/x8]
0.0 80 20 0.5
0.1 80 20 0.5
1.1 0 100 0.5
25 80 20 0.5
3.0 80 20 0.5

AHaniTuyHa konoHka: Acquity UPLC BEH; C18 2.1 x 100 mm_1.7 Mkm; TemnepaTypa KonoHku: 40 °C
OOPMYIJIA BUHAXOLQY

1. Cnonyka dopmynu (), WO mae iHribGiTOpHY aKTUBHICTb LWOAO TPAH3UTOPHOIO PELLENTOPHOro
noTeHuiany aHKIpVIHy 1 (TRPA1):

PO R

HO

R

mll

(1)

y SKin

A BMGpaHuI 3 rpynu, WO MiCTUTb (beHin, TiodeHin, 6eHsoTiodeHin abo 6eHsodypaHin, HesamiweHuN
abo 3amiweHnit ogHMM, gBoMa abo Tpboma uneHamum rpynu R3, wo mictute ranoreH, CN, Ci4-ankin,
O-Cis-ankin, CiasdTopankin, O-Cis-pTopankin, Caa-umknoankin, O-Csas-unknoankin, Cs.u-
uuknodptopankin i O-Cz-4-umknodptopankin,

abo

A BMOpaHun 3 rpynu, Wo MiCTUTb:

E BubGpanun 3 rpynu, wo mictute O, S, SO, SO2 i CHz;

i

R i R?, He3anexHo, BubpaHi 3 rpynu, wo Mictutb H, Ci4-ankin, Cis-cpTOpankin i ranoren,

abo R! i R? pasom 3 Byrreuem, A0 SKOrO BOHW NpPUEOHaHi, YTBOPHIWOTL LMKonponineHe abo
LMKNOBYTUIbHE KinbLe.

2. Cnonyka copmynm () 3a n. 1, ge A BuOpaHui 3 rpynu, WO MICTUTb deHin, TiodeHin,
©eH3oTiodheHin abo 6eH3odypaHin, HesamilweHnn abo 3amilieHnn ogHMM abo ABOMA YNeHamu rpynu
R3, wo mictutk F, Cl, Br, CH3, CN i OCHgs,

abo
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A aBnsie coboto

0}

) .

5 3. Cnonyka dopmynu (1) 3a n. 1, ae A BMOpaHun 3 rpynu, LWo MiCTUT:

/
* * = = O
- o S
s/ .
L 7 7 i L
He3amilLeHnin abo 3amiweHunn ogHm abo ABoMa uneHamu rpynu R3,

10 abo
A saBnsie coboto

o

0}

) .

15 4. Cnonyka cpopmynu (I) 3a 6yab-skum i3 nn. 1-3, ge R® Bubpanwuii 3 rpynu, wo mictute F, Cl, Br, CHs,
CN i OCHas.
5. Cnonyka dopmynu (1) 3a n. 1, ge A BubpaHunm i3 rpynu, Wo MiCTUTb:

o

*

20 1

/

ole
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X © N O, AN nNu,
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0]

6. Cnonyka dopmynu (1) 3a 6ygb-akum i3 nn. 1-5, ge E sensie coboto O.

7. Cnonyka cpopmynu (1) 3a 6yab-skum i3 nn. 1-6, ge R i R?, He3anexHo, BMOpaHi i3 rpynu, Lo
10  mictutb H, CHsi F.

8. Cnonyka gopmynu (1) 3a 6ygb-skmum i3 nn. 1-6, ge R i R? saenstoTb coboto H.

9. Cnonyka dopmynu (1) 3a 6yab-akum i3 nn. 1-5, BubpaHa 3 rpynu, Wo MiCTUTb:

| (e}
(0] N N
| N/\(/ \N
AJ Ty
N

HO
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Iﬁ Ty

HO ’
(0]
ot
Tfk/\(/\
SN N) V= W/A
HO ,
(0]
oA
YU
I
F7: 07 DN N\N}
(0]
ot
L
A=
HO

/\(/ N
— A
=~
HO

10. Cnonyka dopmynu (1) 3a n. 1, BubpaHa 3 rpynu, Lo MiCTUTb:

T Pt

HO

| (0]
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N
%
0

cl

Cl

Cl

Cl

i

Cl

) N:N

HO

11. Cnonyka 3a n. 10, sika siBnsge coboto cnonyky opmynm

12. Cnonyka 3a n. 10, sika aBnsie coboto cnonyky opmynu
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| (0]
(0] N N
\I\: /) N:N/
(0] N S F
HO .

13. Cnonyka 3a n. 10, sika siBnsie coboto cnonyky opmynu

| (@]
0 N N
T | /) N/ m
0 N —N
HO S _

5
14. Cnonyka 3a n. 10, sika siBnsie coboto cnonyky opmynu
| 0]
0] N N Cl
N — '\
/
/) N=N
] N
HO ©
10

15. Cnonyka 3a n. 10, sika siBnsie coboto cnonyky opmynu

| (0]
o N \ /N\ Cl
N
T <X
O N hd s cl

15 16. Cnonyka 3a n. 10, ska siBnse coboto cnonyky dopmynu

| (0]
o N N F
\I\: ij\N/\(/ \NW
/) N:N/
(@] N hd 0 |

17. Cnonyka 3a n. 10, sika aBnsie coboto cnonyky opmynu

| (0]
o N N F
N/\(/\N
T N\/Wﬁf/@[
0 N —N F
HO © _

18. Cnonyka 3a n. 10, ska siBnsge coboro cnonyky opmynu

20
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| (0]
o N N
N ZAN
| /N Br
— NQN
(0] N
HO

19. Cnonyka 3a n. 10, sika siBnsie coboto cnonyky opmynu

5
| (0]
o N N
— '\
T N
= N=
o) N N
HO
20. Cnonyka 3a n. 10, ska ABnsie coboro cnonyky opmynm
| (0]
o N N
N — '\
= N=p
(0] N s
Cl
10 HO .

21. Cnonyka dpopmynu (1) 3a 6yab-sakum i3 nn. 1-20 ans 3acTocyBaHHS K NikapCbKoro 3acoby.
22. Cnonyka cpopmynmn () 3a 6yab-akmm i3 nn. 1-20 gna 3acTtocyBaHHA y cnocobi nikyBaHHS
3ananbHKX 3aXBOPIOBaHb AMXanbHUX WnsAxie abo dibposHnx 3axsopoBaHb, abo KaLunio.
15 23. Cnonyka copmynu (I) 3a 6ygb-akum i3 nn. 1-20 gnsa 3actocyBaHHs y cnocobi npodpinakTuku
3ananbHMX 3aXBOPHBaHb AUXanbHMX LWAXiB abo dibpo3HMx 3axBoptoBaHb, abo KaLumto.
24. Cnonyka copmynu (1) 3a Oyagb-akum i3 nn. 1-20 gns 3acTtocyBaHHA y cnocobi MikyBaHHSA
igionaTnyHoro 3axeoptoBaHHs neretb (13J1) abo kawnto.
25. Cnonyka copmynu (I) 3a 6ygb-akum i3 nn. 1-20 gnsa 3actocyBaHHs y cnocobi npodinakTuku
20 igionaTnyHOro 3axBoptoBaHHsi nereHb (13J1) abo kawnto.
26. dapmavueBTUYHA KOMMO3MLiS, SKa MICTUTb LLOHanMeHLwe ogHy cnonyky dopmynm (1) 3a 6ygb-akum
i3 nn. 1-20 i ogHy abo gekinbka apmaueBTUYHO NPUAHATHUX AONOMPKHUX PEYOBUH.

Komn'totepHa BepcTka C. Yynin

1O "YkpaiHcbkuil HaUioHanbHWUIA ogic iIHTENeKTyanbHoI BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601

61



