YKPAIHA o UA 11163210 a3U
(l (51) MK (2026.01)
> CO7D 247/00
A61K 31/4745 (2006.01)

Q

A0,
SRS

HALIOHANBHUA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXXABHA OPIAHI3ALIA
"YKPAIHCbKUA HALIOHATIbHUNA
O®IC IHTENEKTYANBHOI
BITACHOCTI TA IHHOBALIA"

(12) ONUC OO NATEHTY HA KOPUCHY MOJEIJb

(21) Homep 3asBKu: u 2025 05620 (72) BuHaxigHuK(1):

(22) [Lata nopanns 3asekn:  17.11.2025 KopoTkix Mukona IBaHoBu4 (UA),

. PaeHko NeHHagin ®epgopoBuy (UA),
(24) ﬁs;:é?}::g:,(:;:;:ro? 04.06.2026 ABkceHTbeB OnekcaHpgp CeprinoBuy (UA),

BHACHOCTI: Ca6epos Baris LWaminbitosuy (UA),
S _ JNly6eHeub Bipa InbkiBHa (UA),
(46) Eggﬂ;;?:;:gomme” 03.06.2026, Bion.Ne 22 KomapoBchka-MNopoxHsiBeub OneHa
peecTpaLiio: 3opsHisHa (UA)
(73) Bonoaineub (Bonoginbui):
IHCTUTYT DIBUKO-OPTAHIYHOI XIMIi |
BYFNEXIMIT IMEHI J1.M. TIMTBUHEHKA
HALIIOHANBLHOI AKAOEMII HAYK
YKPAIHU,
XapkiBcbke Lwoce, 50, m. Kuig, 02155 (UA),
IHCTUTYT OPIrAHIYHOT XIMIT
HALIOHANBbHOI AKAQEMII HAYK
YKPAIHU,
Byn. Akagemika Kyxaps, 5, m. Kuis, 02660
(UA),
HALUIOHANBbHWUA YHIBEPCUTET
"INbBIBCbKA MONITEXHIKA",
Byn. CtenaHa bangepu, 12, m. JlbBiB, 79013
(UA)
(74) TMpepncTaBHUK:
KopoTkix Jlina MuxanniBHa, peectp. Ne43

(54) CNOCIb OOAEPXXAHHA ®EHAHTPONIHOBOIO KOMIMJIEKCY COIJll CPIBNA

(57) Pedpepar:

Cnocib ogepxaHHa beHaHTPONIHOBOrO KOMMIEKCY coni cpibna 3araneHoi oopmynu:

=

ae X=NOg, ClO4, OCOCF3, 0-heHaHTpOoniH-caniunnaTHU aHioH, LMSXOM peakuii po34nHy NoXigHoro
heHaHTPOrMiHY 3 PO34YMHOM Cronyku cpibna. Ak po3dnH NoxiaHOro eHaHTPOMiHy BUKOPUCTOBYIOTb
pO34MH O-(beHaHTPOMiHY, SIK PO34MH CMOSYKM cpibria BMKOPUCTOBYIOTH PO34MH coni cpibna, a sk
PO34YMHHUK BUKOPUCTOBYIOTE aLlETOHITPUI.
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KopucHa Moaenb HanexuTb [0 OpraHiyHoi XiMmii, TO4Hille - [0 crnocoly oOep)KaHHs
deHaHTPOMIHOBOro KOMMNMEKCY coni cpibna, Wo Moxe 3acTocyBaTUCh sk BiONOriYHO akTMBHA cnosnyka
3 aHTUMiKpOBHOI (aHTUBaKTepianbHOK Ta NPOTUTPUBKOBOID) Ai€to.

Crnonykn cpibna paBHO BXe VYBIMWAM [0 apceHany aHTUMIKPOOHMX, B OCHOBHOMY,
aHTubakTepianeHux 3acobis [1].

Bioomnii, 3okpema, HavnpocTilwunm 3acid - HiTpaT cpibna (nanic), AKMM BUSABMSE 3HAYHWNA
aHTubakTepiansHun edekt (MIC 4 mkr/mn Ha kynbTypi E. coli, Ha kynbTypi S. aureus MIC 16 mkr/mn
[2]. TokenyHicte AgNO3 Bucoka (LDso 20 mr/kr ans cobak ta 130 mr/kr anst kponis) [1]. HiTpat cpibna
BUSIBMSIE 3HAYHY CBITNIOBY HECTABINBHICTb, TOMY 36€epiraeTbCs B TEMHUX CKMSIHKaX.

IHWi npocTi cnonyku cpidna (Hanpuknag, xnopug, 6pomia Ta noana cpibna HEPO3UYUHHI y BoAi Ta
OpraHiyHMx cnomnykax (Hanmpuknag, AuvMeTuncynbdokeugi), BUSBASIOTb  BWUCOKY  CBIiTNOBY
HecTabinbHICTb.

3acobu 3 conen HeopraHiyHOro cpibna nposiBNslOTb BWUCOKY TOKCUYHICTL | CBITNOBY
HecTabinbHICTb.

Binomi cnocobu ogepxaHHA reTepoLMKniYHMX CMNOSyK conen cpibna, Wo He MalTb LMX HeJoniKiB
[2-8]. MpoTe 3a gonomorot BigoMMX cnocobiB oaepXytoTb BIONOrYHO akTUBHI Cnonykn 3i crnabkoto
aHTUMiKpobHoo pgieto  [4-6]. Lle Heponikom BigOMMX CMOCOBGIB € 1XHA HEEKOHOMIYHICTb Ta
HETEeXHOIOrIYHICTb [4].

Bigomui cnocié ogepxaHHA heHaHTPOMiHOBOro komnnekcy HitpaTy cpibna [Ag(phen)NOs] [3],
KU Nonsrae y B3aemopii HitpaTy cpibna 3 o-peHaHTponiHoM B abCOMOTHOMY eTaHoni No aHanorii 3
peakuieto OinipuauHie [9]. Cnonyky OTpuMMaHO Ta 3anporoHOBaHO Ol BUKOPUCTAHHSA Yy
doTorpaditusadii (nepeTBopeHHs ofHOI hopmu Byrneuo — gdiamaHTy, y Apyry - rpadit), ane
OionoriyHa akTMBHICTb cnonyku HesigoMa. OfHak, Hi Buxig komnnekcy [Ag(phen)NOs], Hi komnnekcis
OinipnanHy 4M TexHomorist IXHbOro OAepXaHHS He HaBedeHi. BukopuctaHHs abConoTHOro eTaHony
BENbMW HEBUTAHO 4Yepe3 HeoOXigHICTb cneuianbHOro MPUroTyBaHHA Ta BUCOKOI FrPOCKOMIYHOCTI
PO34YMHHUKA.

[aHi npo ogepxaHun KOMMMEKC i CNocib Noro ogepxaHHS B HAYKOBUX MKepenax BigCyTHI.

Bigomnii Hanbnwxkumin aHanor cnocoby ogepxaHHs heHaHTPONIHOBOrO KOMMIEKCY coni cpibna,
O 3asaBMSETbCA, SKMM € cnocid ogepxaHHs 2,9-AMMeTuneHaHTPONIHOBOrO KOMMMEKCY HiTpaTty
cpibna Ag(Mezphen)NOsz [10]. Moro oTpumaHo aogaBaHHaM 2,9-aumeTwn-1,10-deHaHTponiHy B
aueToHi o BogHoro po3udnHy AgNOs y cTexioMeTpuyHMX Nponopuisx, WO NPYBENO A0 YTBOPEHHS
binoro ocagy uinboBoro npogykty (Buxig 89 %). BuBYanu enekTpuuyHy npOBIQHICTb PO34MHIB
komnnekcie [10]. OgepxaHuin 3a BigoMMM cnocobom 2,9-gumMeTundeHaHTponiHOBMI KOMMNNeKe cpibna
aBTOPU MPOMOHYIOTE AN BUKOPWUCTAHHA B €neKkTporniTax, ane 6ionoriyHa aKTUBHICTb CMOMyKK
HeBigoma.

Heponikamu BigomMoro Hanbnmk4oro aHarnora € HeJOCTaTHbO BUCOKWI BUXiZ KiHLLEBOro MpoayKTy,
NOro HeToBapHa $KiCTb, a came MOTEeMHIHHA 3 4acoM Yepe3 HasBHICTb BOAW B peakuiiHoMy
CepenoBULLi, IO CNPUYMHATUME 3HMKEHHSA MOro GionoriyHOi aKTMBHOCTI, Ta HETEXHOJOrYHICTb
meToauku. Llle HepomikoM € HegoCTaTHA E€KOHOMIYHICTb BiAOMOI TEXHOMOril Yepe3 BUKOPUCTAHHSA
pigkicHoro (HeToBapHoro) 2,9-aumeTun-1,10-cheHaHTponiHy.

B ocHOBY kOpucHOI MoAeni mnocTaBneHo 3ajady y cnocobi ogepxaHHA (eHaHTPOMiHOBOro
KOMMIeKcy comi cpibna wwnaxom 3amiHu BWXIQHOI CMOMyKW, peakTuBIB, PO3dYMHHUKA 3abe3neynTu
NigBULLEHHA BUXOQY UINbOBOrO MPOAYKTY, MOr0 TOBAPHOI SKOCTi, TEXHOSOMYHOCTI, €KOHOMIYHOCTI,
NnocuneHHs BioNoriYHOI aKTUBHOCTI OAepXXaHOT CMOMNYKK.

MoctaBneHa 3agjada  BUPIWYETbCS  TWM, WO  3aNpoOrNoOHOBAHO  CMNociO  ofepXaHHsA
deHaHTPOMIHOBOro KOMMNIIEKCy coni cpibna 3aranbHoi hopMynu:
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ae X=NOs (1a), ClO4 (1b), OCOCF3 (1c), phen-salicylate (o-deHaHTponiH-caniunnaTHNA aHioH)
(1d), wnsxom peakuii po3ynHy NoxigHOro heHaHTPOriHY 3 PO3YNMHOM CMONYKK cpidna.

3rigHO 3 KOPMCHOK MOAENIHO, LLO SIK PO3YMH NOXIAHOrO hEHAHTPOIIHY BUKOPUCTOBYIOTb PO3UUH O-
eHaHTPOoMiHy, SIK PO34YMH Cnonyku cpibna BMKOPUCTOBYIOTb PO3YMH comi cpibrna, sk pPO34YMHHUK
BUKOPUCTOBYHOTb aLleTOHITPuI.

LLle opHielo BigMIiHHICTIO cnocoby, Lo 3asaBRsETbCS, € Te, WO fK Cinb cpibna BMKOPUCTOBYIOTb
Cinb, BUOpaHy 3 paay: HiTpaT cpibna, nepxnopar cpibna, TpudTopaveTaT cpibna, caniumnar cpibna.

BiamiHHicTio cnocoby, Wo 3asBNSAETbCA, € TaKOX Te, WO B peakuilHii cyMili Ha HiTpaT cpibna
Ail0Tb PO34YMHOM COJTi MYXKHOro MeTany.

Heponikom BigoMoro Hambnmk4yoro aHanora € HegoCTaTHbO BMCOKUI BUXIA KIHLEBOTO MPOAYKTY.
3amiHa XX peareHTiB Ta peakuiiHOro cepefoBulla HEOYIKYBAHO CMpUANM MiOBULLIEHHIO BMXOAYy
uinsoBmx npoaykrie 3 89 % (Bimomuin cnoci6) go 90-100 %.

Lle ogHumM Hedonikom BiJOMOro HaMGNMXKYOro aHarora € HeToBapHa SKiCTb Ta 3HWXKEHHS
BionoriyHOI aKTMBHOCTI OEepPXKaHoro LifboBOro NPOAYKTY Yepe3 NOTEMHIHHA (YTBOPEHHS MeTaneBoro
cpibna), WO MOSICHIETLCA HAsIBHICTIO BOAW B peakuiiHoMy cepefoBuLli, dka Oyade crnpudmHATU
3HWKEHHS BIONOriYHOI aKTUBHOCTI.

HeTexHonoriyHiCTb BiAOMOI METOAMKM TakoXX OOyMOBrEeHa HasiBHICTIO BOAM B peakuiiHomy
cepepgoBuLli, 60 goBoauTbCA gogaBaTu CTadilo CyLIKM NPOAYKTY Big Boaw. Peakuii 3a 3asBneHum
cnocobom ofepXaHHA (EeHaHTPONIHOBMX KOMMIIEKCIB conen cpibna npoBOAATb B OpraHiyHOMY
PO34YMHHUKY aueToHiTpuni 6e3 gogaBaHHs BoaW. TOMY TEXHOSMOrYHICTL MPOMOHOBAHOT METOAMKU
NiaABULLYETLCS.

3asBneHun cnocid € Ginbl eKOHOMIYHUM MOPIBHSAHO 3 BiJOMMM, OCKiNbKM BUXigHa cnoryka o-
deHaHTpOoMiH i BCi peareHTU € [OCTYNHUMWU TOBAPHMMW XiMIMHMMKM peakTMBaMW Ha BiAMIHY Big
pigkicHoro (HeToBapHoro) 2,9-ammeTun-1,10-cbeHaHTporiHy, 3aCTOCOBYBAHOIO 3a BiJOMUM CMOCOOOM.

OpepxXyBaHU KOMMNIEKC NPOSABIISE BUCOKY BIOMNOriyHy akTUBHICTb, @ came aHTubakTepianbHy Ta
NPOTUTPMOKOBY, LLO MOBHICTIO BaXKKO MOACHWUTU 3 HAYKOBOI TOYKM 30py. MexaHiam aHTMMikpobHOI Aii
cnonyk 1a-d He BMBYaBcd, ane MoxHa nepeabaumty BaraTtokaHanbHy Lil0, CXOXY Ha Lit0 iHWKUX
cnonyk cpibna, sika nonsa rae y B3aemofii 3 UMCTEIHOM eH3UMIB MIKpOOpraHiamiB, BignosiganbHUX 3a
CUHTE3 KMITUHHMX MembpaH, fki B pes3ynbTati Aii npenapatiB cpibna BTpayaloTb UiMiCHICTb, WO
npu3BoauTb A0 nowkomkeHHa AHK, iHribyBaHHs cMHTE3y NpOTEIHIB, reHepauii peakTMBHUX KMCHEBMX
CMONnYyK.

Buwa aHTubakTepianbHa akTMBHICTb OAep)XyBaHOro ¢pbeHaHTPONIHOBOrO KOMMMEKCY cori cpibna
npeacTaBneHa gaHumun 1abn. 1, 3 AKMX BUOHO Ha MpUKNagax cnonyk, wo 1a-d akTuBHI Ha KynbTypax
E. coli, S. aureus (MIC 7,8 mkr/mn) i M. luteum (MIC 3,9-7,8 mkr/mMn). ixHsS aKTUBHICTb NepesuLLye
TaKoX aKTMBHICTb BiAOMOro aHTUcenTuyHoro npenapaty 1-uetunnipuanHin xnopugy (CtPyCl). Cnig
3a3Ha4MTK, WO NigBULLEHIN OioNorivyHiA akTMBHOCTI CMOMyku TyT i gani BignoBigalTb HaMMeEHLUi
3HayeHHa MIC (miHimManbHOI iHribytovoi KoHueHTpauii), MBC (miHiMmanbHOI GakTepuumngHoi
KoHueHTpauii) Ta MFC (MiHiManbHOI YHFILMOHOI KOHLEeHTpauii).

Tabnuuga 1

MokasHukM MiHiManeHoT 6akTepuunaHoi KoHueHTpauii (MBC) i MiHiManbHOI iHriGyr40i KOHLeHTpau,i
(MIC) cnonyk la-d meToQoOM CepiNHNX po3BeaeHb

KynbTypu 6aktepin
Koa crionyku Escherichia coli Staphylococcus aureus Mycobacterium luteum
MIC, MBC, MIC, MBC, MIC, MBC,
MKr/MI MKI/MIT MKF/MI MK/MI MKI/MIT MKF/MI
1a 7,8 15,6 7,8 15,6 3,9 7,8
1b 7,8 15,6 7,8 15,6 3,9 7,8
1c 15,6 31,2 7,8 15,6 7,8 15,6
1d 15,6 31,2 7,8 15,6 3,9 7,8
CtPyClI 31,2 125 3,9 7,8 7,8 15,6
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Tabnuuga 2

MokasHukM MiHiManeHOT dyHriunaHoi koHueHTpauii (MFC) i MiHimanbHoT iHribyto4oi koHueHTpadii (MIC)

cnonyk la-d meTogom cepiviHMx po3BeaeHb

KynbTypu rpubis
Koa criofyku Candida tenuis Aspergillus niger

MIC, MFC, MIC, MFC,
MKI/MI MKr/Mn MKr/Mn MKr/Mn

1a 19 3,9 0,9 1,9

1b <0,9 0,9 7.8 15,6

1c 0,9 1,9 15,6 31,2

1d 3,9 7,8 15,6 31,2

Flu 3,9 31,2 250,0

CtPyClI 3,9 7,8 7.8 62,5

* nsa donykoHasony 3rigHo 3 [57] MIC 3,12 mkr/mn (C. albicans), 3,12 mkr/mn (C. tropicalis)

3a gaHnmm Tabn. 2 npoTUrpMbkoBa akTUBHICTb 1a-d nepeBuMLLYE aKTUBHICTb BigOMMX OYHriLNOHNX
npenapatiB. Ha kynbTypi C. tenuis akTtmBHicTb cnonyks 1a-d cytteBo nepesuwiye (MIC < 0,9-
5 3,9 mkr/mn, MFC 0,9-7,8 MKr/mI) akTUBHICTb BiAOMOro NpoTUrpMbKoBoro npenapary dorykoHasony Flu
(MIC 3,9 mkr/mn, MFC 31,2 mkr/mn), aktmeHicTe cnonyk la-c (MIC < 0,9-1,9 mkr/mn, MFC 0,9-
3,9 MKr/mMn) nepeBuLLYE TakoX akTMBHICTb aHTMCENTUYHOro npenapaTy UeTUnnipuguHin xnopuay
CtPyCl (MIC 3,9 wmkr/mn, MFC 7,8 mkr/mn), a akTuBHICTb crnonyku 1d 3HaxoguTbCA Ha piBHI
uetunnipuguHin xnopugy CtPyCl. o Toro x dnykoHason Flu manoaktuBHui Ha KynbTypi A. niger
10 (MIC 250 mkr/mn), a ueTunnipuanHin XNopua Ha Ui KynbTypi Mae ripwy gyHriungHy aktusHicts (MFC
62,5 MKr/mn) 3a cnonyky, Ky OAepPXYTb 3a CNocobOoM, Lo 3asiBNSETLCS.
3anponoHoBaHU cnocib oaepXaHHS (PEeHAHTPOSIHOBOrO KOMMIIEKCY CONi cpibna 34iMCHIoTb
nerko 3 OCTYMHUX BUXIGHUX CMOMNYK 32 HaBEOEHOK CXEMOIO:

g g
> N N N\
+AgX —>= /4A9+
B D
/ /
15 1a-d ,
ae X=NOs (1a), ClO4 (1b), OCOCFs3 (1c), phen-salicylate (o-cpeHaHTponiH-caniunnaTHWUin aHioH)
(1d)
Cxema peakuii ogepxaHHs (oeHaHTPOMIHOBOro Kommnnekcy coni cpibna 1a-d
20 Mpuyomy 3rigHO 3i cxeMoK peakLii HasiBHICTb Y CKNafi ogep)XyBaHOro koMmnnekcy coni cpiona 1d
3aMiCHMKa  O-(peHaHTpoOniH-caniuMnaTHOro  aHioHa  Bignosigae CTPYKTypi 3 gBomMa  oO-

(eHaHTPONIHOBMMU sApamMu BiANoBIAHO A0 hOPMYIK:
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HaBooumo 3aranbHy MeToAuMKy ofepXaHHs eHaHTPONIHOBOro KOMMMekcy coni cpibna, 3a
cnocobom, Lo 3asaBNSETLCS.

B naGopaTopHOMy peakTopi 4O po34dmHy coni cpibna, BubpaHoi 3 psaay: HiTpaT cpibna, nepxnopat
cpibna, TpudTopaueTtaT cpibna, caniuMnaT cpibna, B aueToOHITpUNi AoAalnTb NpU NepeMillyBaHHI
PO34YMH O-PeHaHTPOrMiHY B aueToHiTpuni (Npuknagn 1-4). Ona nonepeaHbOro OTPUMaHHSA B PO3YMHI
nepxnoparty cpidna Ao po34vMHy HiTpaTy cpibna B peakuiiHin cymilli goaalTb pPO3yMH nepxropaTy
HaTpilo (Mpuknag 2), a Ang nonepegHbOoro OTPMMaHHA B pO34MHi TpudTopaueTaTty i caniuunaty
cpibna go po3uMHy HiTpaTy cpibna B peakuilHiin cymiwi gogawTb TBepaun kapboHaT kanito Ta
BiAMNOBIAHY KMCNoTy (TpudpTopouToBy UM caniumnosy) (npuknagu 3 i 4). Oani nepeMiwytoTe peakuiiHy
cymiw Big 0,5 o 2 rog. LinboBuii NpoayKT ocagKyoTb | BUGINATL 3arafibHO NPURHATUMM MeTo4aMu.

HaBogumo npuknaam opepXxaHHsa (OeHaHTPOMiHOBOro KOMMMeKcy coni cpibna BignoeigHO [0
KOpPUCHOI Moaeni.

Cnektpu 'H AMP (400 MI'y) Ta cnektpu BC AMP (100 MIu) 3Himanu Ha cnektpomeTpi Bruker
Avance Il 400 3 BukopuctaHHam cTtaHgapTy Me4Si (6 0,00). MosHaveHHs B cnektpax AMP: c -
CUHIMeET, 4 - oyoneT, M - MynbTUnmneT.

Mpuknag 1. OpepxaHHa (o-cbeHaHTponiH)cpibna HiTpaty (la). JJo po3uuHy HiTpaty cpibna
(0,170, 1,0 Mmonb) B 2 M aueTOHITpUNYy Ao4aloTb MPU NepemillyBaHHi po3ynH O-(heHaHTPOoniHy
(0,180 r, 1,0 MmMOnb) B 2 M auUeTOHITPUNY, NPOAOBXYIOTL NepeMillyBaHHA Bnpoaosx 2 roa. Ocag, wo
ytBopusca (0,32 r), BigdinbTPOBYOTb, NPOMUBAIOTL 2 MI aueTOHITpUNY Ta cywaTb. 3 MaTO4YHOro
PO34YMHY BMNapOBYBaHHAM BUAINAOTL oAaTKOBY nopuito uinbooi cnonyku (0,03 r). 3aranbHuii Buxig
komnnekcy 1a 0,35 r (100 %). PospaxosaHo ans Ci2HsAgNsOs, %: C 41,17; H 2,30; N 12,00.
3HaiigeHo, %: C 41,27; H 2,39; N 11,92. 1H AMP (DMSO-gs), 8, ppm: 8,01 (s, 2H, CH38, phen), 8,21
(s, 2H, CH55, phen), 8,78 (s, 2H, CH47, phen), 9,15 (s, 2H, CH??, phen). 13C AMP (DMSO-ds), 5, ppm:
125,00 (C398), 127,23 (C>6), 129,00 (ipso-CC), 138,53 (C*7), 141,85 (ipso-CN), 151,37 (C?9).

Mpuknag 2. OgepxaHHs (o-deHaHTponiH)cpibna nepxnopaty (1b). Jo po3uuHy HiTpaTy cpibna
(0,170 r, 1,0 MMOrb) B 2 MN aUETOHITPUIY JOAAl0Tb NPV NepemillyBaHHi pO34MH nepxnopaTy HaTpilo
(0,183 r (1,5 mmonb) B 2 mn auetoHiTpuny. Ocag HiTpaty Hatpito nicna 30 xB. nepemiwlyBaHHA
BiAiNbTPOBYIOTE Ta NPOMUBAIOTE 2 MM aueToHITpuNy. [Jo MaTtovyHOro po3dvHy A04alTb PO3YMH O-
deHaHTponiHy (0,180 r, 1,0 mmMonb) B 2 wmn auetoHitpuny. Ocapg 1b, wo yTBOpPMBCA,
BiAMINbTPOBYIOTb, NPOMMBAOTL 2 M auUeTOoHITpUnNy Ta cywaTb. Buxig komnnekcy 1b 0,38 r (98 %).
PoapaxoBaHo gns Ci2HoAgCIN204, %: C 37,19; H 2,08; Cl 9,15; N 7,23. 3HangeHo, %: C 37,29; H
2,01; Cl 9,11; N 7,34. *H AMP (DMSO-de), 8, ppm: 8,05 (s, 2H, CH?38, phen), 8,25 (s, 2H, CH®$,
phen), 8,81 (s, 2H, CH*7, phen), 9,20 (s, 2H, CH??, phen). 13C AMP (DMSO-ds), 5, ppm: 124,99 (C3%),
127,22 (C5%), 129,00 (ipso-CC), 138,50 (C*7), 141,90 (ipso-CN), 151,38 (C?9).

Mpuknag 3. OpepxaHHA (o-peHaHTponiH)cpibna TpudTopaueTaty (1c). o po3duHy HiTpaTy
cpibna (0,170 r, 1,0 mmonb) B 2 MN aueToOHITPUNY JodalwTb cyxui kapboHaT kanio (1,38 r,
10,0 mmonb), nepemiwytoTe Bnpogosx 0,5 rod, gani no kpanngx npu nepeMillyBaHHi 0oAaloTb
TpudptopoutoBy kucnoty (0,456 r, 4,0 Mmonb) i nepemiyBaHHS NPOAOBXYHOTb BNPoAoOBX 1 rod.
MoTiM 4O peakuinHoi cymili goaaloTe po3ynH o-cpeHaHTponiHy (0,180 r, 1,0 Mmonb) B aueToHITpuni
(3 mn) i nepemiwytoTb BnpogoBX 1 rog. PeakuiiHy cymiwl HarpiBaldTb OO KUMIHHA PO3YMHHMKA,
GinbTpytoTh. Ocag ekcTparytoTb ABiYi KAMASYUM aueTOHITPUIIOM | 06'€4HaHUI eKCTPaKT BUNApOBYHOTb
pocyxa. Buxig komnnekcy 1¢ 0,38 g (95 %). PospaxoBaHo ansa Ci14HsAgFzN202, %: C 41,92; H 2,01; N
6,98. 3HangeHo, %: C 41,83; H 2,04; N 6,95. 'H AMP (DMSO-de), 8, ppm: 7,98 (s, 2H, CH?38, phen),
8,18 (s, 2H, CH55, phen), 8,74 (s, 2H, CH*7, phen), 9,14 (s, 2H, CH29, phen). 13C AMP (DMSO-ds), 9,
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ppm: 124,17 (CFs), 124,80 (C328, phen), 127,08 (C%5, phen), 128,84 (ipso-CC, phen), 138,35 (C*7,
phen), 141,63 (ipso-CN, phen), 151,26 (C2°, phen), 157,65, 157,95 (COx>).

Mpuknag 4. OpgepxaHHa (0-chbeHaHTponiH)cpibna (o-cbeHaHTponiH)caniumnaty (1d). [lo po3udnHy
caniyunosoi kucnotn (0,2 r, 1,45 mmonb) B aueToHiTpuni (2 mn) gogalTb Po34vMH HiTpaTy cpibna
(0,247 r, 1,45 mmonb) Ta cyxui kapbonat kanito (0,8 r, 5,8 mmonb), nepemiwyoTb Bnpogosx 30 xB,
popatoTe o-cpeHaHTponiH (0,52 r, 2,9 mmonb) Ta nepemiwyoTbe BNPOAoBX 2 rod. PeakuinHy cymil
HarpiBaloTb 40 KUMiHHA pO34nHHMKA, iNbTpyoTh. Ocaa ekcTparytoTb ABiYi KMNASYUM aueTOHITPUNom
i 06'egHaHMI eKCcTpakT BUNapoByoTb Agocyxa. Buxig komnnekcy 1d 0,88 r (90 %). Po3paxoBaHo ans
Ca1H21AgN4O0s, %: C 61,50; H 3,50; N 9,25. 3HaingeHo, %: C 61,47; H 3,54; N 9,32. *H AMP (DMSO-
ds), 8, ppm: 6,59 (s, 2H, C*%H, sal), 7,10 (s, 1H, C®H, sal), 7,70 (s, 1H, C®H, sal), 7,95 (s, 4H, C38H,
phen), 8,14 (s, 4H, C3%%H, phen), 8,70 (s, 4H, C*’H, phen), 9,12 (s, 4H, C2°H, phen). 13C AMP
(DMSO-ds), 6, ppm: 115,74 (C3-sal), 120,50 (C%-sal), 124,76, 127,07, 128,84, 129,91 (phen), 131,22
(C¢, sal), 138,26 (phen), 141,86 (C*7, phen), 151,20 (C29, phen), 162,91 (C2-sal), 171,38 (CO2).
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®OPMYA KOPUCHOI MOJEN!I

Cnoci6 opgepxaHHs heHaHTPOMIHOBOro KOMMIIEKCY cori cpibna 3aransHoi doopmynu:

=

X N
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ae X=NOg, ClO4, OCOCFs3, 0-¢peHaHTpOMiH-caniuMnaTH1A aHioH, LWNAXOM peakuii po34MHy MOXigHOro
deHaHTPOoMiIHY 3 PO34YMHOM Cronyku cpibna,

KU BiAPIi3HAETBLCA TUM, LLO

AK PO34YMH NOXiAHOro (PeHaHTPONiHY BUKOPUCTOBYHOTb PO3YMH O-(PEHaHTPONiHY, K PO34YMH CMOSYKK
cpibna BUKOPUCTOBYIOTb PO34MH CONi cpibna, 9K PO34YMHHUK BUKOPUCTOBYIOTb aLleTOHITPUI.

2. Cnoci6 3a n. 1, 9k Bigpi3HAETbLCA TUM, LLO SK CiNb cpibna BMKOPUCTOBYIOTL Cifb, BUOpaHy 3
pagy: HiTpaT cpibna, nepxnopar cpibna, TpudTopaueTaT cpibna, caniumnar cpibna.

3. Cnocié 3a n. 1, 9kMi BIOPI3HAETLCA TUM, WO B peakuilHiin cymiwi Ha HiTpaT cpibna AdiloTb
PO34YMHOM COSli MY)KHOro MeTany.
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