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OIIMCAHUE U30BPETEHUA
2420-562212EA/045
I'ETEPOAPUJIBHBIE COEJUHEHHA B KAYECTBE IIO3UTUBHBIX
AJUIOCTEPHYECKHUX MOAYJATOPOB MYCKAPUHOBOI'O PEIIEIITOPA M1

OBJIACTb TEXHHKH, K KOTOPOU OTHOCHUTC A MU30EPETEHUE

Hacrosimee n3o0pereHne OTHOCUTCS K coenuHeHsiM ¢opmyisl (1), WiIn UX H30TOMHBIM
¢dopmam, crepeonsomepam UK hapMaeBTHUECKH TPUEMIIEMbIM COJISIM B Ka4€CTBE MO3UTHBHBIX
AJJIOCTEPUYECKUX MOAYJISITOPOB MyckapuHOBOro peuentopa M1 (M1 PAMs). B Hacrosiem
U300peTeHNH TaKXKe OMHCAH CHOCOO TOJYYEeHHS TaKUX COEAMHEHWH, (apMaleBTHUECKUE
KOMITO3ULINH, COZIePIKalie TaK1e COeNUHEHNs U UX IPUMEHEHHE.

YPOBEHb TEXHUKU

MyckapuHOBbIe aueTmixoianHoBble peuenTopsl (MAChRS), KOTOpble OTHOCATCS K
kjaccy A cemeiicTa cBsizaHHBIX ¢ OenkoM G peuenTopoB (GPCRS), mupoko s3kcnpeccupyroTes
BO BceM opraHusMe. K Hacrosimemy BpeMeHH HWASHTH(GHUUPOBAHBI MATh IOATUIIOB TIOX
HazBanueM M1 - MS5, kxOTOpble pearupyroT Ha 3HIOTEHHBbIM HEHPOMEIUaTOp AaueTUIXOJIUH
(ACh). OHEM urparOT KJIIOUEBYIO POJb B PEryJSILIUM aKTHMBHOCTH MHOTHX Ba)KHBIX (DYHKIHIA
LEHTPAJIbHONH M nepudepuuecKoll HEPBHOW CHCTEMBI, BKIIIOYasi KOTHUTUBHYKO (QyHKUuO. M1,
M3 u MS cessbiBatotes ¢ Gq, a M2 u M4 nocpencrsom Gi/0 CBSI3bIBAIOTCS € MyTSMHU MEpeNadn
CHTHAJIOB B MPSIMOM HAaNpPaBJIEHUU M aCCOLMHMPOBAaHHbIMU 3¢ dexropubivu cuctemamu (Critical
Reviews in Neurobiology, 1996, 10, 69-99; Pharmacology & Therapeutics, 2008, 117, 232-243).
M2 u M3 CcuipHO 3KCHPECCHPYIOTCS Ha mNepu(epuu W HM3BECTHO, YTO OHU YYACTBYIOT B
IABUTaTeNbHON (PYHKLIMHU KeTyAouHO-kuimedHoro tpakra (GI) u peakumsax napacummnatudeckoin
HepBHOW cucrembl, Takux kak cmoHootaenenne (Life Sciences, 1993, 52, 441-448).
MyckapuHoBbIii peuentop M1 B OCHOBHOM 3KCHPECCHUPYETCsl B OTAENaX TOJOBHOTO MO3Ta,
TaKMX KaK KOpa, TMIINOKAMI U MHUHAAJIEBUAHOE TEJNO, KOTOPbIE YYaCTBYIOT B IMO3HABATEJIbHOU
NEeSTeNbHOCTH, W TO3TOMY MOXKHO TIOJlaraTh, YTO CeJEeKTHUBHAs akTuBauus perentopa M1
YJIYYIIUT TIO3HABATENBbHYIO crIocoOHOCTh (Annals of Neurology, 2003, 54, 144-146).

KcanomenuH, aroHMCT MYyCKapUHOBOTO AalEeTHJIXOJMHOBOTO pPeLenTopa, OOJamaroIiuii
YMEPEHHOU CEJICKTUBHOCTBIO MO OTHOLIEHHIO K moaTtunaMm M1 u M4, oka3piBaeT 3HAUUTEIBHOE
BJIMSIHE HA MO3HABATENBHYIO CIMOCOOHOCTb MO JAHHBIM KIMHHYECKOTO UCCIEeNOBaHUS OOJIE3HU
Anbureiimepa (AD) (Alzheimer Disease and Associated Disorders, 1998, 12(4), 304-312), xots
NpU KIMHUYECKUX HMCCIEIOBAHUAX JKEJYJOYHO-KHIIEUHbIe MOoOO4YHbIE 3((EKThl MPUBOIAMIN K
UCKJIFOYEHHUIO  3HAUUTEJIbHOIO  KOJMYECTBA MNalUeHTOB. LIMeercss BbICOKas  CTeNeHb
KOHCEpBaTU3Ma MEXJy MOATHUIAMM MYyCKapHHOBOIO peLenTopa Ha caiTax CBsI3bIBAHMS
OPTOCTEPUUYECKOr0  ALETWIXOJMHOBOIO  JIMTaHAAa,  4YTO  JeNaeT  3aTpyAHUTEIbHBIM
UICHTU(DHUKALHIO CEJIEKTUBHOTO aroHucra M1.

ANbTEepHAaTUBHBIM MOAXOA [UIsl MPEONOJNIEHUs OTUX 3aTPyJHEHHUH, CBS3aHHBIX C
CENIEKTUBHOCTBIO U 0O€30MacHOCTBIO, 3akimouaercs B paspaborke M1 PAMs, kotopsle
IEeMCTBYIOT Ha MEHee KOHCEPBAaTHBHBIN ajutocTepuyeckuil caiit cBssbiBanusa. Pupma Merck

coobummna o paspaborke M1 PAM, PQCA (1-{[4-unano-4-(mupuanH-2-ui) MNUnepuanH-1-



wi|metun § -4-okco-4H-xuHoMn3uH-3-kapOboHOBasi KUCJIOTa). JTO COEOUHEHHE OoJjiee BBICOKO
CEJIEKTUBHO MO OTHOLIEHHI0 Kk M1, 4em B [pyruMm MOATHUNAM MYCKAapHHOBOI'O peLenTopa U
ABNsAeTcs dPQPEKTUBHBIM 0 JAHHBIM HEKOTOPBIX AOKIMHUYECKHX MOAENIeH NMO3HaBaTeNbHON
cnocooHoctn (Psychopharmacology, 2013, 225(1), 21-30) mpu OTCYTCTBHH KeNyJO4YHO-
KHUIIEYHBIX MTOOOYHBIX 3P (PEKTOB B Cllydae UCIONB30BAHUS B 103aX, PABHBIX MJIM MEHBIIUX, YeM
ISITUKPATHOE TIOPOTOBOE 3HAUYEHHE MHHUMAIBHON 3((EeKTHBHONW a03bI, HEOOXOAMMOW IS
YIYYIIeHHs] TTO3HABATENBHON CIIOCOOHOCTH. B HOKIMHMYECKHX HCCIENOBAHMAX MOKA3aHO, YTO
aktuBauus M1 mOBbIIAET KOHLEHTPALMIO HEHPOMEINATOPA ALlETUIIXOJNHA B FOJJOBHOM MO3TE.
Kpome Toro, aktuBauus M1 mepcrieKTHBHA B Ka4eCTBE M3MEHSIOLIETO TeueHue 3adOoJieBaHuUs
neueHuss AD nyrem cmemenus npoueccudra APP k myTu HeaMUIIOMJOTE€HHOM 0.-CeKpeTasbl U
nyTeM yMeHblieHus runepdocdopmimpoBanust Oenka tau. YCTaHOBJIEHO, YTO MO3HTHUBHBIE
aJJIOCTepUUECKHe MOAYJSTOPHI perentopa M1 yBenuuuBaroT BeipadoTky SAPPa in vitro (The
Journal of Neuroscience, 2009, 29, 14271-14286). ITostomy M1 PAMS npenocTasisifoT myTh
IUI TIPOBENEHUs] M CHUMIITOMATUYECKOTO, U HU3MEHSIOIEro TedeHHe 3a00JIeBaHUsS JICUCHUS
HapyILIEeHNs TO3HABATENbHON criocoOHocTH npu AD 1 mu3odpeHnu.

WO02016172547, WO02015028483, WO02011062853 u US2015094328 packpbIThl
HekoTopele M1 PAM coenunenus. XoOTs K HacTOsILEMY BPEMEHU B JIUTEPAType PacKpBITHI
pazubie M1 PAMSs, Ha ppIHKE OTCYTCTBYET JIEKAPCTBEHHOE CPENCTBO, AEHCTByoIIee, kak M1
PAM.

XOTsl B IPELIECTBYIOLIEM YPOBHE TEXHUKU PacKpbIThl coennHeHus M1 PAM, koropblie
NpUMEHUMBI s JteueHns csa3anHbIx ¢ [IHC 3a0oneBanmii, nMeeTcs 3aTpyAHEHUE, CBSI3aHHOE C
IUIOXUM MPOHUKHOBEHHEM B T'OJIOBHOH MO3I M XOJMHEPrHUeCKUMH NOOOYHbIMU 3¢ dekramu,
TAaKUMHM KaK THIepcamuBauysi, nuapest U psota. IloaTomy, coxpaHsercs HEOOXOOUMOCTb B
BBIIBJICHUH U pa3paboTke HOBbIX M1 PAMs, xapakTepH3yOIINUXCs XOPOIIUM IPOHUKHOBEHHEM
B TOJIOBHOW MO3T M HE NMPHUBOASLINM K XOJIMHEPTHYeCKUM MOOOYHBIM d(deKkTam mpH JieueHHH
HapyeHus, cesizanHoro ¢ [IHC.

CYIMHOCTD U30BPETEHUA

ITepBeiM 0OBEKTOM HacTosimero uszoOpereHus: siiusgercss M1 PAMs coennHeHue

bopmyaer (D),

Al
™~
R (D

WIN €ero wu30TomHas (Qopma, CTepeon3oMep, TayTomMep WiIH (apMaLeBTHUIECKU
npuemiiemasi Cojb

B KOTOPOM:



R' o3nauaer -(Ce-10)-apun, -(Cs.1p)-rerepoapuint win -(Cs.jo)-T€TEPOLUKINI;, KaXKABIA U3
KOTOPBIX HEOOS3aTENIbHO 3aMelleH OJHMM WIH OOJbIINM KOJHYECTBOM 3aMECTHUTEJNEH,
BbIOpaHHBIX W3 rpynnbl, Bmouatomeil ramoreH, -OH, -O-(Cig)-amkmn, -S-(Cig)-ankun, -
N(CH3),, -(C.6)-anxun, -(Cs.6)-unknoankui, ranorer(C .¢)-ankmi, -NHy, -CN u Rla;

R'®  o3mauaer -(Co.10)-apun - umun -(Cs.jo)-reTepoapui, KaKIbIi U3  KOTOPBIX
HEeOoOs13aTeNIbHO 3aMEIleH OJHUM WM OOJIbIIUM KOJWYECTBOM 3aMECTUTENIeH, BHIOPAHHBIX U3
rpynmsl, BKmouaromei ranored, -OH, -NH,, -CN, -O-(Cj¢)-ankun, -S-(Cj¢)-anxun, -(Cie)-
ankui U -(Cs.g)-LIUKIIOAJIKHUIL;

Al o3nauaer CH, unu CHF;

R? o3Hauaer Bopopoxn unu OH;

KOJIbLIO A MpeacTaBisieT coOou

ol wlns

~ ~ : Rb_k\\/N / nnu

\ \

" v ! 0003HAaYaeT MOJIOKEHNE TPUCOSTMHEHNS,

1 .

W' HezaBucuMo BbIOpaH u3 rpymmsl, Bkirovaromeii C-F nimm N;
2 .

W~ HezaBucHMO BbIOpaH u3 rpymnmsl, Bkirovaromeii C-F nimm N;
3 o

W~ HezaBucuMo BbIOpaH u3 rpynmsbl, Bkirovaromeii C-F nmm N;

R* osnauaer Bomopon, rajnores, -OH, -(Cy¢)-ankun, -O-(Ci_g)-ankun um ranored(Cq)-

AJTKWJT,
R o3nauaer Bonopon, ranoreH, -OH, -(Cy)-ankmn, -O-(Cj_g)-amkun wiu rajgoren(Cig)-
AJTKWJT,
R® osnauaer Bomopox, rajnores, -OH, -(Cy¢)-ankun, -O-(Cy_g)-ankun wm ranored(Cq)-
QKT

X osnauaer CH,, O unu NH; u Y o3Hauaetr CH,, O nmu NH.

JlpyruM  OOBEKTOM HACTOSALIETO W300pETEeHHs] SBISIFOTCS  CHOCOOBI  MOJYYEHUSs
coenunenus popmyJsl (I) umu ero crepeonsomepa, wiu GapMaleBTHUECKUA TPUEMIIEMOM COJTH.

Eme opHuM 0OBEKTOM HacTosmero u300peTeHus sBJseTCS (papMarieBTUYEeCKast
KOMITO3UIIMSI, COnepskamasl TepaneBTHYeCKH 3>((EKTHBHOE KOJMYECTBO 1O MEHbINEH Mepe
oxHoro coenuHenus popmysl (1) umm ero crepeonsomepa, M GpapMarieBTUIECKH TPHEMIIEMOI
coiu U papMareBTUIECKH MTPHEMJIIEMbIE SKCLIUTTHEHThI WJIA HOCUTEJIH.

Eme omHumM 0OBeKTOM HacTosIero m3oOpereHus spisiercs: coenuHeHune ¢opmyisl (1)
WIN €ro CTePEOn30Mep, MK (PapMaLeBTHUECKH MPUeMIIeMast COJIb B KOMOMHALIMN C OTHUM HJIH
OONBIINM  KOJWYECTBOM JAPYTUX TEPANEeBTUYECKHX CPEACTB, BBIOPAHHBIX M3 TPYIIIHL,
BKJIFOUAIO LI HHIUOUTOPHI alleTUIIXOJIMHACTEPA3bl M aHTaroHUCT pernentopa NMDA.

Eme omHum 0OBeKTOM HacTosIero u3oOpereHus spisiercs: coenuHeHue ¢opmyisl (1)
WIN €r0 CTePEON30Mep, MIH (papMaLleBTHUECKH MpUeMIIeMast COJIb AJIsl IPUMEHEHHUs B KaueCTBe

MO3UTUBHBIX AJUIOCTEPUUECKUX MOAYJIATOPOB MyCKapuHOBOro peuentopa M1.



Eme omHum oObeKkTOM HacTosero m3oOpereHus spisiercs: coenuHeHune ¢opmyisl (1)
WIN €ro crepeousoMep, Win (papMaleBTUYECKH NpUemiieMas COJb I NPUMEHEHUs UL
neueHus 3a00JeBaHUN WM HApPYLISHWH, BBIOPAHHBIX M3 TPYIIbL, BKIKOYANOLIEH HapylIeHHs
TO3HABATEJIbHOIN CIOCOOHOCTH, OOJIb MITH HAPYLIEHUS CHA.

Eme omHum oOBeKTOM HacTosiero m3oOpeTeHus sBisiercsi coenuHeHue ¢opmyssl (I)
WIN ero crepeonsoMmep, WM (apMaleBTUUECKH MNpHeMyieMas COJb Ui NPUMEHEHHs I
JgedeHust 3a00NeBaHMH WM HApPYLIEHWH, BBIOPAHHBIX M3 TPYNIbL BKJIIOYANOLIEH OONEe3Hb
AnbureiimMepa, IMU30PPEHUIO MJIH HHCOMHHUSI.

JpyruM OOBEKTOM HACTOSIIIEro M300peTeHHsl SBISETCS Crocod JeueHus 3a00JeBaHUN
WM HApyLIeHWH, CBS3aHHBIX C MYCKApPMHOBBIM penentopoM M1, BKIOHarOluil BBEACHHE
HY>KIAIOLIEMyCsl B HEM MAI[HEHTY TepaneBTHUeCKU 3(PQPEeKTHBHOrO KOJIUYECTBA COCIMHEHUS
dbopmysl (I) umu ero crepeousomepa, win papMaleBTHIECKH MPUEMIIEMON COJH.

Eme ogauM OOBEKTOM HACTOALIETO M300PETEHHs SBISACTCS MPHUMEHEHHE COCTUHEHUS
dopmynbr (I) wiu ero crepeomsomepa, WM (apMAIeBTHUECKH MPUEMJIEMOW COJH IS
NPUTOTOBJICHUSI JIEKAPCTBEHHOTO CPEACTBA [UIA JiedeHHs 3a00JNeBaHUN WM HapYLICHUH,
CBSI3aHHBIX C MyCKapUHOBBIMU peuentopamu M1.

Eme omHum oObeKkTOM HacTosero m3oOpereHus spisiercs: coenuHeHune ¢opmyisl (1)
WIA €ro crepeonsoMep, WM (papMaleBTUYECKH TNpUeMiieMas COJlb sl NPUMEHEHHs B
MO3UTHUBHON aJJIOCTEPUIECKON MOYJISILIUN MyCKapHUHOBOTO perienrropa M1.

Kpatkoe onucanue ueprexen

@ur. 1: BnusHue wuccremyemoro coemuHeHuss (mpumep 32) B KOMOMHALMU C
JOHENE3MIOM Ha TeTa-OCILMIUIALUH TUIITOKaMIIA.

ITOAPOBHOE OITMCAHME M30BPETEHMA

Ecnu He ykazaHo MHOe, IPUBEEHHbBIE HUXE TEPMHHBI, UCIIONb3YIOIIHNECS B ONMUCAHUU U
dopmyie nzodperenusi, 00JaAIOT YKa3aHHBIMU HIKE 3HAUECHHUSIMH:

Tepmunr "(Cjg)-ankun" mnpu HUCHOJIB30BAHUU B HACTOSILIEM H300PETEHHHM O3HAYaeT
o0yajmaroIui  pa3BETBICHHON WM JIMHEHHOW Lenblo  amudaTuy4eckuii  yrieBOAOPOM,
conepskamuii ot 1 1o 6 atomoB yruepona. [Ipumepsl (Cjg)-ajKuia BKIIOYAIOT METHII, STUJI, H-
PO, U3OMPOIWI, H-OyTHi, n300yTHiI, BTOp-OyTHi U TpeT-OyTmin. [IpennouTurensHo, eciu
(C.6)-aJIKHJI IPECTABISIET COOOM METHII, STHJI HJTH U30TPOITHIL.

TepmuH "rasoreH" mpu HCHOIB30BAHUU B HACTOSIIIEM H300peTeHUH O3Ha4daeT (rTop,
XJ10p, OpoM miu #on. IlpeanouTuTenbHo, ey rajloreH o3Hadaer (Top, XJIop wid OpoM.

Tepmun "ramoreH(Ci¢)-amkun" TpU HUCHOMB30BAHUU B HACTOSIMEM H300peTeHUU
o3HauyaeT (Cj.)-aJKWiI, ONMPENeJeHHbIH BbIIIE, B KOTOPOM OIMH WM OOJbIIee KOJHYECTBO
aTOMOB BOJIOPOJZIa Y OJIMHAKOBBIX WJIM PA3HBIX aTOMOB YIJIEPO/a 3aMeIeHbl OMHAKOBBIMHU HIIH
pasHbiMu TajoreHamu. [lpumepsr ranoreH(Ci.¢)-aNkuiaa BKIIOYAIOT (TOPMETHI, XJIOPMETHII,
¢dTopaTui, iudTOPMETHII, AUKIOPMETHII, TPHPTOPMETHI, TUPTOPITHI U T. II.

Tepmun "(Cs.6)-UUKIOANKHI" IPH UCTIONB30BAHUH B HACTOSIIEM M300PETEHUN O3HAYAET
HACBHIIEHHOE MOHOLMKIIMUECKOE YIJIEBOAOPOAHOE KOJBLO, copepkaiiee OoT 3 a0 6 aTOMOB

yraepona. Ilpumeps (Cs.6)-IMKIOATKUIBHON I'PYIBI BKJIOYAOT LUKJIOMPOIIII, LUKIOOYTHI,



LIUKJIOTIEHTUJ U LIUKJIOTEKCHUI.

Tepmur "(Ce.10)-apun"” Npu HCHOJB30BAHUM B HACTOSINEM M300PETEHHH O3HAYaeT
apOMaTH4YECKHE YIIIeBOJOPOAHbIE KOJbLA, coaepxaine oT 6 10 10 atromos yruepona. Ilpumepsr
(Cé-10)-apHIIBHOMN TPYIIIBI BKIOYAKOT (PeHUI UIH HApTHIIL.

Tepmun "(Cs.jp)-rerepoapui” mpu UCHOJIb30BAHUN B HACTOSIEM HU300pETEHHH O3HA4YaeT
apoMaTH4YeCKHe MOHOLIMKIMYECKHE WIH apoMaTHUeCKHe OWLMKJINYECKHE IeTepPOLMKIMIbHBIC
KOJIbLIEBbIE CHCTeMbI, conepxammue oT 5 no 10 aromos. Ilpumepsr (Cs.jp)-rerepoapuiibHOI
rpynnel  BkIoYaroT 1,2 4-oxcanuazonun, 1,3,4-oxcaguazonun, 1,2.4-tuagmazomun, 1,3,4-
TUAJUA30JIAJ, TPUA3OJIWI, TETPA30JII, TPUASUHWI, (ypUiI, WMHAA30JIUI, H3OKCA30JIHII,
W30THA30JIWJI, OKCA30JMJI, MUPPOJUJ, MHPA30IUJ, THA30JIWI, TUEHWI, MUPUAWI, MHUPA3UHUI,
MUPUMUIUHWI,  TUPHUOA3UHWI,  OeH3omuokconuy,  OeHzodypanwi,  OeH3odypasaHu,

OeH3UMUAA30JWI, OEH30MUPA30JIII, OEH30THA30JWI, OeH30TPHa30JII, OeH30THO(EHNUI,

OEH30KCaa3EeMMHIIL, OEH300KCaa3uHOHMUIL, OEH300KCaa3a30JI0HMUII, OEH30KCa30JIHIL,
MMUIA30NUPUIUHNAIL, TUEHOJIOTIUPUIUHUIL, byponupuIuHILI, MIUPPOJIOIUPUTUHUIL,
HI/IpaSOJ'IOHI/IpI/IZ[I/IHI/IJ'I, OKC&SOJ’IOHI/IPI/IHI/IHI/IH, TI/IaSOJ'IOHI/IpI/II[I/IHI/IJ'I, I/IMI[aSOHI/IpaSI/IHI/IJ'I,

UMHUIA30TUPUMUIUHIAI, TUEHOMUPUMUANHII, (QYpPONUPUMHUINHIII, THPPOJIOTUPUMUATUHNIL,
UPA30JIONMUPUMUAIUHNI, OKCA30JOMUPUMHUANHIIL, THA3OJIONMHPUMHIUHNI, MTUPA30IOTPHASHHUIL,
W30XUHOJMJI, XUHOJMI, (pranasuHui, HaQTUPUAMHWI, XHHOKCAJIWHWI, XMHA30JIMHWI U UX N-
OKCHUJBI.

Tepmun "(Cs.jp)-reTeponukamu” MPU HCIONB30BAHIUM B HACTOSIIEM H300pETeHUU
O3Ha4yaeT HEeapoOMaTHYECKWe MOHOLMKIMYECKHE WM HeapoMaTH4eCcKue OWLMKINYECcKue
reTepOLMKIINIbHBIE KOJBbIIEBbIE CHCTEMBI, copepakalie oT 5 1o 10 aromos. ITpumepst (Cs.io)-
reTePOLMKIINIBHON IPYNIbl BKJIIOYAIOT, HO HE OTPAaHUYUBAIOTCA TOJIBKO MMM, IMHUIEPUIUHHIIL,
MTUTIEPA3HHUI, ouruapodensodypa, auruapodeH3oTuodeH, TUTHIIPOUHAOI,
TeTPAruAPOXUHOJNH U TETPAruApOU30XUHOJIHH.

Beipaxxenue "tepaneBrudecku 3h(GekTHBHOE KOMMUECTBO" OMpeaesieHO, KaK KOJINYEeCTBO
COEAMHEHUs], TMPENIaraeMoro B HACTOSIIIEM H300peTeHuH, Kotopoe (i) JIeYUT KOHKPETHOEe
3a0oneBaHKe, MaTOJOIHYECKOe COCTOSIHME MM HapyuieHue (11) yCTpaHseT OIUH WM OoJibliee
KOJINYECTBO CHMIITTOMOB KOHKPETHOTO 3a00JIeBaHMS, MATOJOTHYECKOTO COCTOSIHHS —HJIH
Hapymenus (ill) 3amep’KUBaeT HAdajlo OXHOrO WWIM OOJIbLIEr0 KOJMYECTBA CHMIITOMOB
KOHKPETHOTO 3a00JIeBaHMs], MATOJIOTHYECKOTO COCTOSHUS WM HAPYLICHHs, OMHCAHHOTO B
HACTOSIIIEM H300pETEHNH.

Tepmun "u3oTonHas Gopma" MpU UCTIONB30BAHUH B HACTOSIIEM H300PETEHUN O3HAYAET
coenunenne Gopmyisl (I), rme onuH WM OoNblee KOJUYECTBO aTOMOB COSTUHEHUS] (POPMYJIBI
(I) 3aMeHeHbI Ha COOTBETCTBYIOLINE MX U30TOIBL. Hanmpumep, W30TOMBI BOAOPOAA BKIIIOYAIOT H
(neitrepumit) u °H (Tpuruit).

Tepmun "crepeonszomepsl!" NMPU UCIONB30BAHHUHM B HACTOSIIEM H300PETEHHH O3HAYAET
uzomepsbl coenuHeHust Gopmyibl (1), KOTOpbIE Pa3TUYAIOTCS MO PACIIONOKEHUI0 UX aTOMOB B
npoctparcTBe. COeAMHEHUs], PacKpBIThIe B HACTOSIIEM HM300PETEHHH, MOTYT CYLIECTBOBATH B

BUJIE ONHOIO CTEPEeOH30Mepa, paleMaToB W/WIM  CMecedl  SHAHTHOMEPOB  W/WIH



auacTepeon3oMepoB. Bee Takue OMHOYHBIE CTEPEOH30OMEPHI, palleMaTbl U UX CMECH BXOISAT B
00BEM HACTOSIIIETO M300pETEeHMUS.

Tepmun "¢apmaueBruuecku npuemseMas Coyp" MPU HCHOJb30BAHHH B HACTOSIIEM
n300peTeHNH O3HA4YaeT COJb AKTUBHOTO COENWHEHMs, T. €. coeanHeHus ¢opmynsl (I), u ee
HOJIYYarOT MO PeaKIHMU MOAXOASLIIeH KUCIOTONH MJIM MPOU3BOIHBIM KHCJIOTHI B 3aBUCHMOCTH OT
KOHKPETHBIX 3aMECTUTEJIeH, HaXOMIIIUXCS B COEIMHEHMSX, ONHMCAHHBIX B HACTOSLIEM
N300peTeHN .

TepmuH "HapylieHHe MO3HABATEIBHON CIIOCOOHOCTH" TIPH UCTIONB30BAHUH B HACTOSIILEM
n300peTeHNH O3HA4YaeT TPYIMIy HApPyIIEHUH TCUXUYECKOrO 3J0POBBS, KOTOPBIE BIHUSIOT
NPEUMYIIECTBEHHO Ha O0y4YeHHe, MaMsITh, BOCIIPUSATHE U PEIICHUE 33a4H BKIIOYAIOT aMHE3HIO,
cnaboymue u Open. Hapymienuss mo3HaBaTenbHOH CHOCOOHOCTH MOTYT OBbITh CIIEICTBUEM
3a0o0NeBaHMs, HAPYLICHUS, HEIOMOTAHMs WM TOKCHYECKOro Bo3aeicTBus. [IpenmnouTurensHo,
€CITM HapyLIEHHEeM IO3HABATEIbHON CIIOCOOHOCTH siBisieTcs ciaboymue. [Ipumeps! crnaboymus
BKJIFOYAIOT, HO HE OrPAaHMYMBAIOTCS TOJBKO MMM, ciaboymue mpu OonesHu Aublreiimepa,
cmaboymue mnpu Oosnesnu IlapkuHcoHa, cnaboymmue npu OonesHu ['eHTHHrTOHA, ciaboymue,
cBsi3aHHOe ¢ cuHApoMmoM JlayHa, cmaboymue, cBs3aHHOEe ¢ CHHApOMOM Typerra, cmadoymmue,
CBSI3aHHOE ¢ TocTMeHomnay3ol, JIoOHo-BuCOYHOe crnaboymue, ciadboymmue C Tenblamu Jlesy,
MyJbTHHH(apKTHOE caboymue, cnaboymue npu HIV, cnaboymue npu 6onesnu Kpefitudensna-
Sxo0a, BbI3BAHHOE XUMHUYECKUMH BEIECTBAMHU INEPCUCTHpYIOLIee ciaboymue, craboymue mpu
oonesnn Iluka, cmaboymume mnpu mu3odpeHun, crapuyeckoe ciaadboymme U ciaaboymue MpH
COMAaTHYECKUX 3a00JI€BAHUSX.

Tepmun "maumeHT" mNpPU HCMONB30BAHUM B HACTOALIEM H300pPETEHHUH O3HAYAET

»kuBOTHOE. lIpenmouturenbHO, ecnu TepMUH "MalMeHT" O3Ha4yaeT miekonuTarouiee. TepMuH
MJIEKOIIUTAIOIIEe BKIFOUAET JKMBOTHBIX, TAKUX KaK MBIIIH, KPbIChI, COOAKH, KPOJIUKH, CBUHbH,
00e3bsiHbI, JIOLIaay, rojyOu, Iiajgkas LIIopLeBas JATYIIKa, PbIObI JTaHHO-PEpPUO, MOPCKHE
CBUHKH M JTt01U. bojiee mpeanovYTUTeNbHO, €CITH MALUEHTOM SIBJISIETCS YEJIOBEK.

BAPUAHTBI OCYIIECTBJIEHUA

B oObeMm Hacrosimero u300peTeHus! BXOIAT BCE COSNUHEHMsI, OMHUChIBaeMbIe (HOPMYIIOH
(I), 6e3 kakoro-nMOO OrpaHUYEHHUS, ONHAKO MPEONOYTHTENbHbIE OOBEKTBI M HJIEMEHTBI
HACTOSIIEro M300pEeTEeHHs] PACCMOTPEHbI B HACTOSIIEM H300peTeHHH B (opMe CIEAYIOINX
BaPHUAHTOB OCYIIECTBIICHHUSI.

B omHOM BapuaHTe OCYLIECTBICHHS HACTOsIIEe N300PETEeHHE OTHOCUTCS K COCTMHEHUIO
dbopmysl (I), B KOTOPOM: KOJIBLIO A UMEET BUA

1 wulne wins
/WA = 7 N
=R_\/N / unu ) I\\WJ/N /
\ v .

1 2 w3 b
B kotopom: W', W7, W7, R* R’ u R® ABJIAIOTCS TaKuMH, KaK ONPENEJEHO B TEPBOM

o0beKTe, UIM ero H30TONHOI (opme, cTepeonsomepy win (papMaLeBTUYECKU NPUEMIIEMON



COJIH.
B onHoM BAPHUAHTEC OCYLICCTBIICHHUA HACTOSALICC I/1306peTeHI/Ie OTHOCHUTCA K COCAMHCHUIO

opmyJiel (I), B KOTOpOM: KOJIBIIO A TIpencTaBisieT COO0H
pMy p p

1 :
B koTopom: W' 1 R? SBIAIOTCS TakuMu, Kak ONpeNeseHO B MEPBOM OOBEKTE, UM €ro
U30TOMHOH (hopme, cTepeon3omepy Wi GpapMareBTUIECKH MPUEMIIEMOH COJTH.
B npyrom BapuaHTe OCYIIECTBIICHHUS HACTOSIIEe N300PETEHHE OTHOCHTCS K COSTMHEHUIO

opmyJiel (I), B KOTOPOM: KOJIBIIO A TIpencTaBisieT coOoi
pMy P p

b

B koropoM: W” 1 R SIBISEOTCS TAKHMH, KaK ONPENEeHO B NEPBOM OOBEKTE, HIIH ero
U30TOMHOH (hopme, cTepeon3oMepy Wil (papManeBTHIECKH TPUEMIIEMOH COJTH.

B npyrom BapuaHTe OCYIIECTBIICHHUS HACTOSIIEe N300PETEHNE OTHOCUTCS K COSTMHEHUIO

opmyJiel (I), B KOTOpOM: KOJIBIIO A TIpencTaBisieT coOOoi
pMy P p

B KOTOpPOM: W u R® sBsrores TAKUMH, KaK OINpPEIENIEHO B MEPBOM OOBEKTE, WM €ro
U30TOIHOM (hopme, cTepeon3omepy Wik (hapMaleBTUYECKU TPUEMIIEMOM COJIH.

B npyrom BapuaHTe OCYIIECTBJIEHHUS HACTOsLIEE N300PETEHHE OTHOCUTCS K COSIUHEHHIO
dbopmynbl (I), B KOTOpOM: R' osnauaer -(Ce-10)-apun unmu -(Cs.jp)-reTepoapui;, KaKIbld U3
KOTOPBIX HEOOs3aTeNIbHO 3aMelleH OJHMM WM OOJbIIUM KOJUYECTBOM 3aMECTHTENEH,
BbIOpaHHBIX W3 rpynmnbl, Bmodaromei ramoreH, -OH, -O-(Cig)-amkun, -S-(Cig)-ankun, -
N(CHs)a, -(Cig)-ankmn, -(Cse)-umknoankun, rajgoreH(Cie)-ankun, -NH, u -CN wmm ero
U30TOIHOM (hopme, cTepeon3omMepy Wik (hapMalleBTUYECKH IPUEMJIEMON COJIH.

B npyrom BapuaHTe OCYIIECTBIIEHUS HACTOsIIEE N300PETEHE OTHOCUTCS K COSTMHEHUIO
dopmynbr (I), B KOTOpOM: R' osnauaer -(Ces10)-apun unmu -(Cs.jp)-TeTepoapui;, KaKIbld U3

1
KOTOPBIX 3aMCIICH OAHUM HIINU OONBIIMM KOJIMYECTBOM R & U HEOOs3aTEILHO 3aMEIICH OJHUM

2
Wi OOJBIIUM KOJIMYECTBOM 3aMECTHUTENEH, BHIOPAHHBIX M3 TPYIIIbI, BKIFOYAOLIEH rajoreH, -
OH, -O-(Cy)-amkmn, -S-(Cy6)-amkun, -N(CH3), -(Cy¢)-ankui, -(Cs_g)-unkmnoanku, rajorer(C.
o)-ankmn, -NH, u -CN wmnu ero msoronHoit ¢opme, crepeonsomMepy HMian (papManeBTHUECKU
MIPUEMIIEMOU COJIH.

1 o
B KOTOpPOM R sIBJIsieTCSl TAKMM, KaK OTIPENENEHO B TIEPBOM OOBEKTE, MM €r0 U30TOIMHOM



dbopme, crepeonzomepy WiH papMaeBTUISCKH TPUEMIIEMON COJH.

B npyrom BapuaHTe OCYIIECTBIICHHS] HACTOsIIEE N300PETEeHNEe OTHOCUTCS K COSAMHEHHIO
dopmyast (I), B koropom: R' osmauaer -(Ce.0)-apuil HeOBA3aTENbHO 3aMELIEH OXHHM HIIH
OONBIINM KOJIMYECTBOM 3aMeCTUTeNIeH, BHIOPAaHHBIX M3 IPYIIIbI, BKIIOUaromei ramoreH, -OH, -
O-(Cy¢)-ankun, -S-(Cyg)-ankun, -N(CHs),, -(Cig)-ankun, -(Csg)-umknoankun, rajoreH(Cig)-
ankuit, -NH, m -CN wmnm ero um3otomHoii ¢opme, crepeonsoMepy Wi (apMaLeBTHIECKU
IPUEMJIEMOMN COJIN.

B npyrom BapuaHTe OCYIIECTBIICHHSI HACTOsAIIEE H300PETEHHE OTHOCHUTCS K COSTHHEHHIO
dopmyas (1), B kotopom: R' osnauaer -(Cs.10)-reTepoapuit HeoGsI3aTeNbHO 3aMeLIEH OHAM I
OOJBIINM KOJIMYECTBOM 3aMeCTUTENIe, BRIOPAaHHBIX M3 IPYIIIbI, BKJrOUaromei rajmore, -OH, -
O-(C)-anxmn, -S-(Cyg)-ankmn, -N(CHj),, -(Cig)-ankun, -(Csg)-umknoankwmi, rajored(Cg)-
ankmn, -NH, u -CN wnmm ero um3otomHoW ¢opme, crepeousoMepy Wi (HapMaleBTHYECKH
MIPUEMIIEMON CONH.

B npyrom BapuaHTe OCYIIECTBIICHHS] HACTOsIIIEE H300PETEHHEe OTHOCUTCS K COSAMHEHHIO
dbopmynsl (1), B KOTOpOM: R' osnauaer -(Cs.10)-TeTepOLUKIINI HeOOSI3aTeIbHO 3aMeIleH OIHUM
Wik OONIBIIUM KOJMYECTBOM 3aMeCTUTesIel, BBIOPAHHBIX M3 TIPYIIbI, BKIFOYAIOIIEH TajoreH, -
OH, -O-(Cy)-amkmn, -S-(Cyg)-amkun, -N(CH3), -(Cy¢)-ankui, -(Cs_g)-umknoanku, rajorer(C.
o)-ankmn, -NHy u -CN wmnu ero usoronHoit (opme, crepeon3omMepy WM (HapMaLEeBTHUECKH
MIPUEMIIEMOU COJH.

B npyrom BapuaHTe OCYIIECTBIICHHS HACTOsIIEE NU300PETEHNEe OTHOCUTCS K COSAMHEHHIO
dopmyasr (I), B koropom: R' osmauaer -(Cg.i0)-apuu, 3aMEIEHHBI OJHUM WIH OOJIBIINM
xomuuectBom R'%:;

roe R'® sBusercst TakmM, KaKk ONMpENENeHO B NEPBOM OOBEKTE, MIM €ro H30TOMHOM
dopme, crepeonsomepy win HapMaeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapuaHTe OCYIIECTBIICHHS HACTOsIIEE N300PETEHNE OTHOCUTCS K COCAMHEHHIO
dbopmysl (I), B KOTOpOM: R' o3nauaer -(Cs.19)-TeTepoapui, 3aMeLIeHHbIA OTHUM WA OOJIbIIUM
xommuectBom R'%;

rae R'® siusieTcst TakmM, Kak OMpPENeNeHO B MEPBOM OOBEKTE, MM €ro M3OTOMHOMN
dbopme, crepeonzomepy WK GpapMareBTHIECKH MPUEMIIEMON COJH.

B nmpyrom BapuaHTe OCYLIECTBJIEHHs MPEANOYTUTEIbHOE COEIMHEHHE, TpeqiaraeMoe B
HACTOSIIIEM H300pETeHNH, BBIOPAHO U3 TPYIIIbI, BKIIOYAFOIIEH:

N-(umc-1S,2S-2-T unpoKCUIUKIOTeKCH)-5-(4-6pombensun)-mupposo[ 1,2-b nupunasun-
7-kapOoKcCaMuT;

N-(uuc-185,25-2-I'napokcuuukiaorekcun)-5-(5-6pom-2-¢propdbensmn)-nuppool| 1,2-
b]mupunasus-7-kapOokcaMus;

N-(uuc-185,25-2-I'napoxcuuukiorekcun)-5-(4-6pom-3-¢propbensmn)-nuppool| 1,2-
b]mupunasus-7-kapOokcaMus;

N-(uuc-1S,2S5-2-T'napokcuuukiaorekcui)-5-(2,3- auruapodensodypan-S-unmernn)-
niuppoiio| 1,2-b|mupunaszun-7-kapookcamur,

N-(umc-1S,2S-2- uIpOoKCUITMKIOT€KCHT)-5-(2-OpoMIupuanH-S-miMeT )-tuppodiof 1,2-



bnupunasuH-7-kapObokcaMu;

N-(uc-185,25-2-I'napokcuuukiaorekcu)-5-(3-meTokcnbensmn)-nuppodiol 1,2-
b]nmupunasus-7-kapOokcaMuz;

N-(umc-185,2S5-2-I'napoxcunukiorekcun)-5-(2,4- nudpropoensun)-mupposno| 1,2-
b]nupunazus-7-kapOokcaMuz;,

N-(uuc-18S,2S-2-T'uapokcuuukinorekcun)-5-(4-propdbensun)-nupposo[ 1,2-b Jnupunazus-
7-xapOokcamun;

N-(uuc-18,2S5-2-T'uapokcuumkiorekcun)-5-(2,3- nudpropoensun)-nupposno| 1,2-
b]nupunasuH-7-kapOokcaMun;

N-(uuc-18,2S5-2-T'napokcuuukiorekcun)-5-(3-prop-4-merTokcudeH3mn)-muppoio| 1,2-
b]nupunasus-7-xkapOokcaMus;

N-(uuc-18S,2S5-2-I' napOKCHIHKIOTeKCHIT )-5-(2-X TOPpIUPUANH-4-HIIMETH )-Tuppodof 1,2-
b]mupunasus-7-kapOokcaMus;

N-(uuc-18S,2S5-2-I'napokcuuukiorekcuin)-5-(4-prop-3-merTokcuOeH3mn)-muppoio| 1,2-
bnupunasuH-7-kapOokcaMu;

N-(uuc-185,25-2-I'napoxcuuukiorekcun)-5-(2-propdbensun)-nuppoio| 1,2-b Jnupunazus-
7-kapOoOKcCaMuT;

N-(uuc-18S,25-2-I'napokcuuukaorekcuin)-5-(2-prop-4-merokcndeH3mn)-nmuppoio| 1,2-
b]mupunasus-7-kapOokcaMun;

N-(uuc-185,25-2-I'napokcunukiorekcun)-5-(3,4- nudpropoensmn)-upposno| 1,2-
b]mupunasun-7-kapOokcaMus;

N-(umc-1S,2S-2-I uIpOKCUITUKIOTeKCHIT)-5-(2-X JIOPITUPUIUH- S -UIMETHI )-upposiof 1,2-
b]nupunazus-7-kapOokcamMuz,

N-(Terparuaponupan-4-un)-5-(2-XI0pIUPUINH-S-UIMETHI - ppodo| 1,2-bmupunaszus-
7-xapOokcamun;

N-(uuc-18S,2S5-2-I'uapokcHIMKIOreKCH )-5-(2-pTop-3-mMeTokcrbdeH3m)-muppoiof 1,2-
b]nupunasuH-7-kapOokcaMun;

N-(uuc-18,2S5-2-T'napoxkcunukiorekcun)-5-(3-propdbensun)-nupposo[ 1,2-b Jnupunazus-
7-kapOOKCaMuT;

N-(uwmc-1S,2S-2-T unpoKCUITUKIIOTeKCHT)-5-(4-MeTokcuben3mn)-mupponol| 1,2-
b]nmupunasus-7-kapOokcaMus;

N-(uuc-18S,2S5-2-I'napokcHuukIorekcn)-S-(4-nmupazon- 1 -unbensmn)-nuppodo| 1,2-
b]mupunasus-7-kapOokcaMus;

N-(Terparuaponupan-4-un)-5-(4-nupazon- 1 -undensun)-mupposo| 1,2-bmupunazun-7-
kapOoKcaMu,

N-(uuc-185,2S5-2-T'napokcuuukaorekcuin)-S5-(4-truazon-4-undensnn)-mupposno| 1,2-
bnupunasuH-7-kapbokcaMun

N-(uc-185,2S5-2-T'napokcuuukiorekcui)-S-(2-6pom-4-propdensumn)-nupposno| 1,2-
bnupunasun-7-kapbokcaMun

N-(uuc-185,25-2-I'napoxcuuukiorekcuin)-5-(2,3- nudrop-4-6pombensun)-nuppoino| 1,2-
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bnupunasus-7-kapbokcaMun

N-(uc-185,2S5-2-T'uppoxcuuukiorekcun)-5-(3-6pom-4-propdensun)-nupposno| 1,2-
b |nupunasus-7-kapbokcaMun

N-(uc-185,2S5-2-I'napokcunukiorekcuin)-5-(3-6pomOensmn)-upposno| 1,2-b Jnmupunasus-
7-xapOokcamug

N-(1mc-15,2S-2-I ' iapOKCHIIMKIOTEKCHIT ) - 5-( 2-X TIOPIUPUANH- 3-HiaMeT)-upposto| 1,2-
b]nupunazus-7-kapOokcaMus

N-(uuc-18S,2S5-2-I' uapoKCHIHUKIOTeKCHI )-5-(2-OpoMnupuanH-4-unme i )-upposo| 1,2-
bnupunasuH-7-kapbokcaMun

N-(3-T'unpokcurerparuaponupan-4-mn)-5-(3-propdensmn)-mupposo| 1,2-b Jmupunazus-
7-kapOokcamMun

N-(3-T'unpokcurerparuaponupan-4-mn)-5-(4-6pombensun)-nupposo[ 1,2-b|nupunasus-
7-xapOokcamMun

N-(uwmc-1S,2S-2-T unpokcuruknorekcun)-5-[4-(1-merun- | H-mupazon-4-wn)-6ensun|-
nuppoio| 1,2-b|mupunaszun-7-kapOokcamu;

N-(uuc-18,25-2-I'napokcuuukiorekcun)-5-[ 3-¢prop-4-(1-merun- 1 H-nupazon-4-mn)-
Oenswn|-muppodio[ 1,2-b Jnupunaszun-7-kapObokcaMus;

N-(uuc-185,25-2-I'napoxcuuukiorekcun)-5-[ 2-¢prop-4-(1-mermn- 1 H-mupazon-4-mn)-
6enswi|-muppodo[ 1,2-b Jnupunaszun-7-kapdokcaMus;

N-(uuc-185,25-2-I'napokcunuknorekcun)-5-[6-(1-metnin- 1 H-nupazon-4-wn)-nupunus-3-
wiMetw|-niuppoiio[ 1,2-bmupunazun-7-kapOokcamun;

Hassanus IUPAC coenunenuii npumepos 36-40;

N-(uuc-18S,2S5-2-T'napoxcunuukiorekcuin)-5-[2,3-audrop-4-(1-merun- 1 H-nupazon-4-wmn)-
6enswn|-mupposo[ 1,2-b]nupunazun-7-kapOokcamusg

N-(1mc-185,2S-2-T'mppokcuuuknorexcun)- 5-[4-¢rop-3-(1-merun- 1 H-nupazon-4-mn)-
Oensun|-tmuppoiof 1,2-b Jnupunaszun-7-kapObokcamug

N-(uwmc-1S,2S-2-T unpokcurmknorekcun)-5- 3-(1-merun- | H-mupazon-4-wun)-6ensun|-
nuppoiio| 1,2-b|nupunasun-7-kapOokcamus

N-(3-T'unpokcurerparuaponupan-4-mn)-5-[4-(1-metun- 1 H-iupazon-4-wn)-6en3un|-
nupposio| 1,2-b|nmupunazun-7-kapOokcamus

N-(uuc-185,25-2-I'napoxcnnukiorekcun)-5-[ 2-(1-metni- 1 H-nmupazon-4-wn)-nmupunus-4-
wiMetw|-nupposiof 1,2-bmupunazun-7-kapOokcamun

N-(uuc-185,25-2-I'napoxcuuukiorekcun)-3-(4-6pomoensmn)-8-propunaonmus3us- 1 -
kapOoOKcaMu,

N-(uuc-185,2S5-2-I' napOKCHIUKIIOTeKCHIT )-3-0eH3MII- 8- P TOPHHAONMM3HH- | -KapOoKcamMHu T,

N-(uc-18S,2S5-2-I' naApOKCHIUKIIOTeKCHIT )-3-(2-X TOPITUPUANH-4 - HIIMETHIT )- 8-
¢dropurIONN3UH-1-KapOOKcaMuL

N-(uuc-18S,25-2-I' napokcHIUKIOreKCH)-3-(4-MeTOKCHOEH3 1) - 8- TOPUHIOIM3UH- 1 -
KapOoKcaMuz

N-(umc-1S,2S5-2-I unpoKCUIMKIOTeKCHI )-3-(4-Tra30i-4-undeH3mn )-8-P TopuHI 03 UH-
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1-kapOokcamun

N-(3-I'unpokcurerparuaponupan-4-mn)-3-(2-X1opnupuaAnH-4-HIMETHI)- 8-
¢dTopuHIONN3UH-1-KapOoKcaMu

N-(3-T'unpokcurerparuaponupas-4-mn)-3-(4-meTokcudeH3mn )-8-pTopuHI0M3UH- 1 -
kapOokcamuzg

N-(uuc-1S,2S-2-T'uapoxkcuuukiorekcun)-5-[4-(1-merun- | H-nupazon-4-un)-6en3un|-8-
dTopunnOoNM3MH- 1-KapOoKcaMuz;

N-(uwmc-1S,2S-2-T'unpokcuuknorekcin)-3-(4-(1-merun- 1 H-nupazon-4-wn)-6en3un)-8-
¢dropuHnONM3UH-1-KapOOKcaMuL

N-(3-I'unpokcurerparuaponupan-4-mn)-3-(4-(1-merun- 1 H-nupazon-4-wmn)-6ensmn)-8-
¢dTopurnONM3UH-1-KapOOKCcaMuL;

N-(Terparuaponupan-4-un)-3-(4-(1-meruin- 1 H-nupazon-4-wun)-6eH3min)-8-
¢dTopurnONM3MH-1-KapOoKcamMuL;, 1

N-(4-I'unpokcurerparuaponupan-3-mn)-3-(4-(1-merun- 1 H-nupazon-4-wn)-0ensmn)-8-
¢dropurnONN3UH-1-KapOoKcaMuL

WK ero (hapMaLeBTHUECKU TPUEMIIEMast COJTb.

B npyrom BapmaHTe OCYIIECTBICHUS HACTOALIEe M300pPETEHHE OTHOCUTCA K CIIOCOOY
nostyueHus: coequHerus Gopmyisl (1), omucaHHOMY B HACTOSIIIIEM H300PETEHUN.

DKCTIepUMEHTAIBbHBIE METOIUKH:

Ha cxeme 1 mpencrasnens! oOiine METOIUKU MONydeHHs coepuHeHust Gopmyisl (1), B
kotopoM: T o3Hauaer -(Cj.¢)-amKu, Al o3nauaer CH,; xonbuo A, Rl, Rla, X 1 Y aBISIOTCSA
TAKUMH, KaK ONPEAENICHO BBILIE.

Cxema 1
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Cranus 1: ITony4yenue coennneHust popmyiier 2

Coenunenve ¢opmMynbl | BOCCTaHABIMBAIOT C HCIOJIB30BAHHEM BOCCTAHOBHUTEIBHBIX
pEareHToB, TAaKUX Kak OOpPOTMIAPUI HATPHs B PACTBOPHUTENE, TAKOM KaK METAHOJ, 3TAHOJ, MpHU
temneparype B auanaszone ot 25°C no 30°C B teuenue oT 1 10 2 4 U MOJIy4arOT COEOUHEHUE
bopmyer 2.

Cranus 2: ITonyuenue coennHenus: popmyJisl 3

Coenunenue (GopMyJibl 2 BOCCTAHABIWBAIOT C HCIOJB30BAHHEM BOCCTAHOBHTEIBHBIX
pEeareHToB, TAaKMX KaK TPHATHICHJIAH, B MPHUCYTCTBUH TPHU(PTOPYKCYCHOH KHCIOTHI TPHU
temneparype B auamnaszoHe ot -5°C mo 5°C B TeueHue oT 1 10 2 4 U MONYYAOT COCOUHEHHE
bopmysl 3.

Cranus 3: ITony4yenue coennnenust popmyier 4

Coenunenne ¢opmysnbl 3 THUAPOIU3YIOT B coenuHeHHe ¢opmyiasl 4 B CMecH
pacTBOpUTENEH, TaKMX KaK BOJAa M METAHON, C HCIOJb30BAaHMEM THAPOKCHAA HATPHUA NPHU
KUIISTYEHUU ¢ OOPATHBIM X OJIONUIIBHUKOM B T€UE€HUE OT 2 110 4 4.

Cranus 4: [Tony4yenne coennnenus popmysl (1)

Coenunenne QGopmynbl 4 BBOIOSIT B PEAKIMIO COYETAHUS C AMHHOM, COCIUHEHHUEM

dopmyast 10,



13

NH, HCI

10

B npucytcreuu peareHta coueranusi, HATU, DCC unu EDC u ocuoBanusi, DIPEA B
pactBopuresie, BbIOpaHHOM w3 rpymbl, Bkiatovaromedn DMF, THF, nuxnopmeran wmu 1.4-
nuokcaH, npu KT B Teyenume Houm u monydaror coenuHeHue ¢opmyisl (I) (B xoropoit Rl
o3HauvaeT (Ce.10)-apmin).

Cranus 5: Ionyuenne coenunenus popmyast (I) (B kotopoii R' 3amemmen ¢ momomsio
Rla)

Coenunenune ¢popmysl (1), momyueHHOe HA cTaauu 4, BBOASIT B PEAKIHIO C R'“-B(OH), B
npucytcTBun  komruiekca 1, 1'-6uc(mudenundocduno)dpepponen-nammaauii(ll)quxmopuna ¢
IUXJIOPMETAHOM B PaCTBOPHUTENE, TAKOM Kak 1,4-IHOKCaH, M OCHOBAHUS - KapOOHAaTa KaJus MpU
temneparype B nuanazone oT 90°C go 110°C B TeyeHue ot 2 10 4 4 U MOJYyUaAOT COSIUHEHUE
dopmyasr (I) (8 koTopoii R' 3amermer ¢ momompio R').

Cranus 6: Tlonyuenne coemuuennst GopMynsl 3 (B koTopoii R' 3ameren ¢ momomsio
Rla)

Coenunaenne Gopmysiel 3, OJMydYeHHOE HAa CTAAWH 2, BBOAST B PEAKIHIO C Rla-B(OH)z B
npucytctBun  kKomruiekca 1, 1'-6uc(mudenundocduno)dpepponen-nammaguiti(ll)quxmopuna ¢
IUXJIOPMETAHOM B PacTBOPUTENE, TAKOM Kak 1,4-1MOKCaH, M OCHOBAHUS - KapOOHaTa KaJlus mpu
temnepatype B nuanasone oT 90°C go 110°C B TeyeHue ot 2 10 4 4 U NOJNYUYAIOT COSIUHEHUE
¢dopmyinel 3 (B KOTOpOI#A R' samemen ¢ momousio R').

Cranus 7: Ilonyuenue coenunerus: popmyisl 4

Coenunenne Gopmysibl 3, MOJTyYEeHHOE HA YKAa3aHHOW BBILIE CTaAMKM 6 THAPOJIM3YIOT B
coenuHeHue (¢GopMmysael 4 B CMECH pACTBOPHUTENIEH, TaKUX KaKk BOAa W METaHOJN, C
UCTIOIb30BAHUEM THIAPOKCUIA HATPHS MPU KUISTYEHUH ¢ OOPATHBIM XOJOAMIBHUKOM B TEUECHUE
oT2 104 u.

Cranus 8: [Tonyuenue coenraenus popmyus (1)

Coenunenue Gopmysibl 4, MONYYEHHOE HA CTQAMH 7, BBOISAT B PEAKIHIO COUETAHUS C
aMHUHOM, coenrHeHneM Gopmys 10,

Y.
<

NH, HCI

10

B npucytcteuu pearenta coderanusi, HATU, DCC unu EDC u ocnosanusi, DIPEA B

pactBoputene, BblOpaHHOM u3 rpymmbl, Bkirodaromeidr DMF, THF, nuxnopmeran umm 1,4-
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nuokcad, npu KT B Teyenme Houm u monydaroT coenuHeHue ¢opmyisl (I) (B xoropoit Rl
o3HauaeT (Ce.10)-apmin).

ITonyuenne papMaLeBTHUECKH TPUEMIIEMOI conn coenuneHus opmyisl (1)

Coenunenne ¢opmyinl (I) HeOOs13aTEIbHO MOXKHO MPEBPATHUTH B €ro (hapMaleBTHUECKU
NPUEMJIEMYIO COJIb TI0 PEAKIMHU C MOAXOASMEH KHCIOTOW MIIM INPOU3BOAHBIM KHCJIOTHI.
INonxonsmue (hapMaleBTUYECKH MPHEMIIEMbIE COJM OYEBHIHBI JUI CIIELUAIICTA B JaHHOMH
obmactu Texuku. ConM  MONYYarOT C  HEOPraHWYEeCKUMH  KHCJIOTAMH,  HampHMep,
XJIOPUCTOBOIOPOAHOM, OPOMUCTOBOAOPOIHOM, CEpHOMU, a30THOU U (HOCHOPHON KUCIOTOM, MU
OpPraHWYeCKUMM KHUCJIOTaMM, HalpUMep, IIABEJIEeBOM, SHTAPHOW, MAaJEMHOBOW, YKCYCHOW,
(GyMapoBO#,  JIMMOHHOW,  SIOJIOYHOM, BUHHOI, OeH30IHOIA, T-TOJTy LJIOBOH, -
TOJTy OJICYIb( OHOBOHA, OeH30CyTbHOHOBOM KHUCJIOTOH, METaHCYJIb(HOHOBOM WA
Ha(TaMTMHCYIB(OHOBON KUCIOTOH.

Ha cxeme 2 mpencraBiieHbl albTepPHATUBHBIE OOLIHE METOIUKH TOJYYEHUsS] COSTUHEHUS
dopmyast (I), B kotopoit: T o3nauaer -(Cy.q)-ankun, A' osnauaer CHy; W2, kombuo A, R', R1%,

2
R, X u Y ABASAIOTCS TAaKMMU, KaK ONMPEAETIEHO BbILIE.

Cxema 2
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Cranus 1: ITony4yenue coenuneHust Gopmyier 6
Coenunenne Qopmynel 6 TOMY4arOT TO peakuud CoeauHeHus QopMmyner S5 ¢

.
coennHeHNEM (GopmMyiiel A (B kOoTOpoii R siBisieTcst TakuM, Kak ONPENesIeHO BhIIIE),
0O

Br
Rl
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B PacTBOpUTENIE, BBIOPAHHOM W3 IPYIIIbI, BKJIOYAOIIEH STUIIALETaT, IPH TEMIIEPAType B
nuanasone ot 25°C no 30°C B Teuenue ot 14 1o 18 u.

Cranus 2: ITony4yenue coenuHenust popmysr 1

Coenunenue GpopMyJbl 6 BBOIAT B PEAKLIUIO C COSAMHEHNEM (POpPMYJIbl 7 B MIPUCYTCTBUU
OCHOBaHMs, BBIOPAaHHOTO W3 TPYMIBlL, BKJIKOYAKOIed KkapOOHAT Kajus, B PacTBOPHUTEINE,
BbIOpaHHOM wu3 rpynnbl, Bkmovaromeii THF, DCM wu sTunanerat, mpu Temmeparype B
aunamnaszoHe ot 25°C o 30°C B Teuenue ot 14 no 18 u n monyuarot coenuHerue Gopmysi 1.

Cranus 3: ITony4yenue coenunenust Gopmyiet 9

Coenunenue ¢opmynbl 1 ruaponusyoT B coenuHeHHe ¢Gopmydasl 9 B cMecu
pacTBopuUTeNell, TakuX Kak BOAA W METAHOJ, C HCIOJb30BAaHUEM THIPOKCHUIA HATPHUs IpH
KHIISTYEHUHU ¢ OOPaTHBIM XOJIONUIIBHUKOM B T€YEHUE OT 2 10 4 4.

Cranus 4: ITony4yenue coenunenust popmyier 11

Coenunenne Gopmysbl 9, MONY4EeHHOE HA CTAAMH 3, BBOISAT B PEAKIMIO COUETAHUS C
aMHHOM, MPENOYTUTENBbHOE coearnHeHue Gopmyiel 10,

Y.
<

NH, HCI

10

B npucytcreun peareHta couderanusi, HATU, DCC umn EDC u ocnosanus, DIPEA B
pactBopuresnie, BbIOpaHHOM w3 rpymmbl, Bkirovaromen DMF, THF, nuxmnopmeran wumu 1,4-
nuokcas, npu KT B TedeHne HOUM U mony4aroT coenuHenne popmyssl 11.

Cranus S: ITonyuenue coennHenus: popmyssl 12

Coenunenue ¢opmynbl 11 BOCCTAHABIMBAIOT C MCHOJIBb30BAHMEM BOCCTAHOBUTEIBHBIX
peareHToB, TaKUX Kak OOpOTHAPHI HATPUs, B PACTBOPUTEINE, TAKOM KaK METaHOJ, 3TAHOJ, TPHU
temneparype B auamnazone ot 25°C no 30°C B teyenue oT 1 10 2 4 ¥ MOJy4arOT COEAUHEHUE
bopmyasr 12.

Cranus 6: Ionyuenne coenunenus Gopmyasi (I) (B kotopoii A' osauaer CHy)

Coenunenne ¢opMyibl 12 BOCCTAHABIMBAIOT C HCIIOJB30BAHHEM BOCCTAHOBHTEIBHBIX
pEareHToB, TAKMX KaK TPHATHICHIIAH, B MPHUCYTCTBUH TPHU(PTOPYKCYCHOH KHCIOTHI TPHU
temneparype B auanaszoHe ot -5°C mo 5°C B TeueHue oT 1 10 2 4 U MONYYArOT COCOUHEHUE
dbopmyusl (I) (B kOTOpOI A' o3nauaer CH).

Cranus 7: Ionyuenne coenuuenus popmyasi (I) (B kotopoii R' 3amemen ¢ momomnsio
Rla)

Coenunenne ¢popmysl (1), momyueHHOE HA cTaauu O, BBOASIT B PEAKIHIO C R'“-B(OH), B
npucyTcTBul  koMmiuiekca  1,1'-6uc(nudpenundpocduno)pepponen-nammaaui(l)auxnopuna ¢
IUXJIOPMETAHOM B PaCTBOPHUTENE, TAKOM Kak 1,4-1HOKCaH, M OCHOBAHUS - KapOOHaTa KaJlus Mpu
temneparype B nuana3one oT 90°C go 110°C B TeyeHue ot 2 10 4 4 U MOJYUYaOT COSIUHEHUE

dbopmyusl (I), (B KOTOpOIH R' samemen ¢ momompio R').
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[Tonyuenne papMaleBTHUECKH TPUEMIIEMOI cou coenunHeHust popmyer (1)

Coenunenne ¢popmyiinl (I) HeOOsI3aTEILHO MOXKHO MPEBPATHTH B €ro (hapMaleBTHUECKU
NPUEMJIEMYIO COJIb IO PEAKIMHU C MOAXOASMEH KHCIOTOW WIIM IPOU3BOAHBIM KHCIIOTHI.
ITonxonsmue (apmManeBTUYECKH MpHEMJIEMbIE COJIM OYEBMIHBI AJI CIELUANNCTa B JAHHOM
obmactu TexHuku. CoaM TOJIYy4arOT C  HEOPraHMYEeCKUMH  KHUCJIOTaMH, Harpumep,
XJIOPUCTOBOIOPOIHOM, OPOMUCTOBOOPOIHOM, CepHOM, a30THON U (HOCHOPHON KUCIOTOM, MK
OPraHWYeCKUMM KHUCJIOTAMU, HAlpUMeEp, IIABEJECBOM, SHTAPHON, MAaJeUMHOBOW, YKCYCHOM,
(byMapoBO#,  JIMMOHHOW,  SOJIOYHOM, BUHHOI, OEH30IHOIM, TI-TOJTy UJIOBOM, -
TOJTy OJICYIb( OHOBOHA, OeH30JCyIbHOHOBOM KHCJIOTOH, METaHCYJIb(HOHOBOM WU
Ha(TaMMHCYIB(POHOBOW KUCIOTOH.

[Tonyuenne crepeonszomepos coequHerus popmyisl (1)

Crepeousomepsl coenuHeHnH HopmMyIibl (1) MOKHO MOMYYHUTh IO OHOMY HIIH OOJIbIIEMY
KOJINYECTBY OOBIYHBIX METOHK, MPUBEIEHHBIX HIDKE:

a. OpuH wm Oonblee KOJIWYECTBO PEAreHTOB MOXKHO HCIOJNB30BATh B MX ONTHYECKH
aKTUBHOH (opme.

b. OnTHYeCKN YUCTBIA KAaTAIN3aTOP MM XHPAIbHBIE JINTAHIBl BMECTE C KaTAJIN3aTOPOM
U3 MEeTaljla MOXXHO HCIOJIb30BaTh B PEAKLMU BOCCTAHOBIEHHs. Karammsatopom u3 meramia
MOJKET OBITh POAMH, PYTEHUH, HHAUH U T. 1. XUPAJIbHBIMH JINTAHAAMHU MPEAIOYTUTENBHO MOTYT
ObITh XHpasnbHbIe GOCHUHBL

c. CMmecp CcTepeon3oMepoB MOXKHO pPa3AeNUTh MO OOBIYHBIM METOIUKAM, TaKUM Kak
NOJIy4e€HHUE COJIeH IUacTePEOH30MEPOB C XUPAJIbHBIMU KHUCJIOTAMU WM XMPAJIbHBIMU aMHUHAMU
WIN XUPaJbHBIMH aMUHOCIIMPTAMH, WM XMPAJIbHBIMH aMUHOKHcHoTamMu. [loiaydeHHyro cmech
INAaCTEPEOM30MEPOB 3aTEM MOXKHO pasfeNuTb I0 TaKUM METOAMKaM, Kak (pakLHUOHHAs
KpUCTA/TH3alMsl, Xpomatorpaduss ¥ T. 1., C TMOCJIEAYIOLIeH AONMOJHUTEIbHON cTaauei
BBIZIECJICHNS] ONTUYECKU aKTUBHOT'O NPOIYKTA M3 Pa3IeIeHHOr0 MaTepuaa/Coiu.

d. Cmech cTepeoM3OMEPOB MOXKHO Pa3feNiuThb MO OOBIMHBIM METOIMKAM, TAKUM Kak
MUKPOOHMOJIOTHYECKOE pa3feNieHue, pasfesieHHe COojel TuacTepeor30MepoB, OOpa3OBaHHBIX C
XUPAJTbHBIMH KHCJIOTAMH HJIH XUPAJbHBIMH OCHOBAHUSIMH. XHUPAJbHBIMH KHCJIOTAMH, KOTOPBIE
MOJKHO HCIIOJIb30BaTh, MOTYT OBbITh BHHHASI KHCJIOTA, MUHIAIBHAS KHCIIOTA, MOJIOYHASI KUCJIOTA,
KaM(popcyabpOHOBAsT KHCIOTA, AMUHOKHCIOTHI U T. M. XUPAJbHBIMH OCHOBAHUSIMH, KOTOPBIE
MOJKHO HCIOJIb30BaTh, MOTYT OBITh AJKaJOWABl XHHHOTO JepeBa, OpPYLWH WJIM OCHOBHAs
AMHHOKHCJIOTA, TaKast KaK JIN3UH, ApTHHHH U T. TI.

B npyrom BapuaHTe OCyIIECTBIEHH NOAXOAALIas (HapMaleBTHUECKH pUeMIIeMast COJIb
BKJIFOYAET TUAPOXJIOPUA, THAPOOPOMUA, OKcanar, pymMapar, TapTpar, MajieaT U CyKLUHAT.

B npyrom oObekre Hacrosimero nzoOpereHus coenuHenus ¢opmynsl (I) sBisrorcs
MO3UTHUBHBIMHU AJUTOCTEPHUUECKUMH MOZYJIITOPAMH MYCKapHHOBOTO peuenTopa M1.

JpyruM OOBEKTOM HACTOSIIETO HU300PETEHUs SIBIAETCS] CIOCO0 JiedeHus: 3a00JeBaHus
WIM HapylIeHWs, BBIOPAHHOTO M3 TPYIIBL, BKIKOYAOIEH HapylIeHHe I103HaBaTEeIbHON

CHOCOOHOCTH, IU30(ppeHuro, OO0Nb WM HAapylleHHe CHA, BKIIOYAIOIIUN  BBEIEHUE

2

HY>KZAIOLIEMyCsl B HEM MAlMeHTy TepaneBTudecku 3(G(EeKTUBHOIO KOJIWYECTBA COEAMHEHHI
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dbopmysl (I) umm ux papMaeBTUYECKH IPUEMIIEMON COJTH.

JpyruM OOBEKTOM HACTOSINEro H300peTeHHs SBISETCS CHoco0 JedeHus Oone3HH
AnpureiiMepa BKIIIOYAIOIIUN BBEIEHHE HYKOAIOIIEMYCsS B HEM MALMEHTY TEePareBTHYECKU
s¢pexTuBHOrO KonuvecTna coenuHeHuit Gopmynsl (I) wim ux papmaneBTHUECKH TPUEMIIEMON
COJIH.

JpyruM OOBEKTOM HACTOSIILEro H300peTeHusl SBISIETCS] CHoco0 JiedeHUs OONe3HH
AnbureiimMepa, BKIIFOYAsi JIETKYIO Ooyie3Hb AJbLreiMepa, YMEpPEeHHYI0 Oonie3Hb AubLreiiMepa,
TSOKEy0 OoJie3Hb AJbIreliMepa, yMepeHHOU Ooe3Hb AJbIreliMepa OT MSITKOM 10 YMEPEHHOMH
win  Oojie3Hb AJblrefiMepa OT yYMEPEHHOW 1O TSKENOH, BKJIIOYAIOIIUNA  BBEICHHE
HY>KIAIOLIEMyCsl B HEM MAIMEeHTy TepamneBTHYeckd 3(P(EeKTUBHOTO KOJIUYECTBA COEAMHEHHIt
dbopmysl (1) umu ux papMaeBTUYECKU IPUEMJIEMON COJTH.

Eme onHum oObekTOM HacTosmero u3oOpereHus sisieTcs: coenuHeHune ¢opmydsl (1)
Ui TPUMEHEHHUs Uil JIedeHHst 3a0OJIeBaHUS WJIM HAPYIICHUs, BBIOPAHHOTO W3 TPYIIIHL,
BKJIFOUAIOLIEH HapyLICHHE IMO3HABATEIbHON CIIOCOOHOCTH, N30 PEHNI0, OOIbh WM HapyIIEHUE
CHa.

Eme ogauM 0OBEKTOM HACTOALIETO H300pETEHHs SBIACTCS NMPUMEHEHHE COSTUHEHMUS
dbopmynbl (I) nns mpUTrOTOBNIEHUS JIGKAPCTBEHHOTO CPEACTBA ISl JICUEHUs 3a00JIeBaHUN WM
HapYLIEHUH, BEIOPAHHBIX U3 IPYIIbI, BKIOYAOIIEH HapyIIeHHe ITO3HABATEIbHON CIIOCOOHOCTH,
mu30¢ppeHnto, OOJIb TN HAPYIIEHUE CHA.

Eme ogHuM 0OBEKTOM HACTOALIETO H300pETEHHs SBIAETCS NMPUMEHEHHE COETUHEHMUS
dbopmyinbl (I) mnms mMpUTrOTOBIIEHUS JIGKAPCTBEHHOTO CPEACTBA JJISl JIeUeHHUsT 3a00JIeBaHUN WU
HapYLIEHUH, BBIOPAHHBIX U3 IPYIIIBI, BKIIOYAIOIIEH HapyLIeHNEe TO3HABATEIbHOW CIIOCOOHOCTH.

Eme omHuM OOBEKTOM HACTOSINEr0 M300pETEeHHs SIBISETCS MPUMEHEHHE COCIMHEHHS
dopmyner  (I) Ans TPUTrOTOBNIEHMS JIEKAPCTBEHHOTO CPEACTBA Uil JIeYeHUs OOJe3HH
Anprreiimepa.

B eme onHOM BapuaHTe OCYLIECTBIEHHs HAcTosiee HW300peTeHHe OTHOCUTCS K
koMOuHatmu coenuHeruss (opmyner (I) ¢ ogHUM WM OOJBIIUM KOJUYECTBOM IPYTHX
TEPANEeBTHUECKUX CPEACTB - MHTHOMTOPOB AaleTHIIXOJMHICTEPa3bl M AHTArOHUCTA PELEenTopa
NMDA.

B npyrom Bapumante ocyiuectBieHus coenuHenuwe (opmynbl (I), mpennmaraemoe B
HACTOSIIEM HM300PETEHHH, MOJKHO HCIOJB30BaTh B KOMOHMHAIMM C OJHUM WJIH OOJNBIINM
KOJINYECTBOM JIPYTHX TEPAIEBTUUYECKUX CPEACTB IS JieueHUs! 3a00JIeBaHUI WM HAPYIICHUH,
IUTsI KOTOPBIX MPUMEHUMO coenuHeHue Gopmydsr (I), mpeniaraemoe B HACTOSIIIEM U300PETEHUH.
ITpumeprl KOMOMHAIIMI COENUHEHHH, MpPeIaraéMblX B HACTOSIIEM H300PETEHUH, BKIFOYAIOT
KOMOMHALIMIO C TEPaNeBTUYECKUMHU CPEINCTBAMH JUIsd JiedeHHs Oose3Hn AublLrenimepa,
HaNpuMep, C MHIHOUTOPAaMH aleTHIIXOJIMHICTEPa3bl, TAKUMHU KaK TajJaHTAMHUH, PUBACTUTMUH,
JOHENe3W U TAKPHH, U C aHTaroHUCToM perenropa NMDA, TakuM Kak MEMAHTHH.

B eme onHOM BapuaHTe OCYLIECTBIEHHs HAcToOsIee H300pETeHHEe OTHOCUTCS K
KoMOuHatmu coenuHeHus: ¢opmynsl (I) mo MeHblieli Mepe ¢ OAHMM TepPaNeBTUYECKUM

CpE€ACTBOM, BbI6paHHbIM W3 TPYIIIbI, BK.]'II-OLIaI-OH_Ieﬁ rajanTaMvH, PUBACTUIMHUH, AOHCIIC3UJI,
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TAKPUH U MEMAHTHH.

B eme onHOM BapuaHTe OCYLIECTBJIEHHs HAcTosIee H300pETeHHEe OTHOCUTCS K
koMOuHatmu coenuHeHuss (opmyner (I) ¢ ogHUM wiIM OOJBIIMM KOJHUYECTBOM JPYTHX
TEPANeBTHUECKUX CPEACTB - MHTHOUTOPOB AalleTHIIXOJMHICTEPa3bl M AHTArOHUCTA PeELENTopa
NMDA gnis  npuMeHEeHUs JJisl  JIeUYeHHs HapyLIIeHUs IO3HABaTEJIbHOH CIIOCOOHOCTH,
mn3odperny, 60U 1 HApyIIEHUs CHA.

B eme omHOM BapuaHTEe OCYINECTBIEHHS HAcTosllee W300pEeTeHHe OTHOCHTCS K
koMOuHatmu coenuHeruss (opmynbl (I) ¢ ogHUM WM OOJBIIUM KOJUYECTBOM JPYIUX
TEPANEeBTHYECKUX CPEACTB - MHTMOMTOPOB AalleTHIIXOJHMHICTEpPa3bl U AHTArOHUCTA PELEenTopa
NMDA nist npuMeHeHwust 1151 JIedeHus1 Oone3Hn AnbLrermMepa.

Eme onmHuM OOBEKTOM HACTOSIIEro U300peTeHusi sBIseTCs  (DapMalieBTHYECKast
kommo3uusi coenurenust gopmyiner (I). [ns npumenenust coenuaenust popmyiel (I) wim ero
CTEPEOn30MepOB U (apMaLEeBTHUECKH MPUEMIIEMBIX COJIEH B Tepamuyd WX OOBIYHO T'OTOBST B
BUae (hapMaleBTHUECKONH KOMITO3MIIMA B COOTBETCTBHUU CO CTaHAAPTHOW (hapMaleBTUYECKOM
MPAKTUKOM.

dapmaneBTHYECKHE KOMIO3HLINY, MpeniaraeMple B HACTOSIIEM HU300pPETeHUH, MOXKHO
NPUTOTOBUTh OOBIMHBIM O0pa3oM C HCHOJNB30BAHUEM OJHOIO WM OOJBLIETO KOJWYECTBA
dapManeBTHUECKH  TNPUEMIIEMBIX  SKCLUUMUEHTOB.  PapMaleBTHUECKH  IPHEMIIEMBIMH
SKCLUUMHIEHTAMH SIBJISIOTCS pa30aBUTENH, Pa3PhIXJIIUTENH, CBA3YIOIINE, CMa3bIBAIOIIUE BEIIECTBA,
areHThl, TPHUAAIOLINE CKOJNb3KOCTb, IIOJIUMEPBI, areHThl JUIi HAHECEHUS IOKPBITHUS,
PacTBOPUTENH, COPACTBOPUTENH, KOHCEPBAHTHI, CMAUNBAIOIINE areHThl, 3aryIlalollie areHThl,
NPOTHBOBCIIEHUBAIOLINE AreHThl, IOACIACTUTENH, BKYCOBBIE BELIECTBA, AHTHOKCHAAHTHI,
OKPAIIMBAIOLINE areHThI, COMFOOMIN3ATOPDI, MIIACTU(PHUKATOP, AUCTIEPTUPYIOLINE areHThl U T. II.
OKCUMMHUEHThl BBIOPAHBI M3 TPYMIbI, BKIIOYAOMEH MHUKPOKPUCTAJUIMYECKYIO LEJUIF0JIO3a,
MaHHMT, JIAKTO3y, IPEABAPUTEIBHO >KEJATUHU3HPOBAHHBIA Kpaxmajl, HAaTPUEBYIO COJIb
TJIUKOJISITA KpaxMaja, KYKYpy3HbIH KpaXMaj WM €ro MPOHM3BOAHBIC, MOBHIOH, KPOCIOBHIOH,
cTeapar KaJbLUsi, TIULEPUIMOHOCTEAPAT, TIIMLEPWINAIbMUTOCTEAPAT, TAJIbK, KOJUIOMIHBINA
TUOKCUJ KPEMHHUSI, CTeapaT MarHus, Jaypuicyibdar HaTpus, cteapuidymapar HaTpHsi, cTeapaT
IIUHKA, CTEAPUHOBYIO KHUCJIOTY HJIM THIPHPOBAHHOE PACTUTENILHOE MACJIO, T'yMMHapaOuK, OKCUJL
MarHusi, TJIIOKO3Y, JKHUPBI, BOCKa, HATypajbHble WJIA THIPUPOBAHHBIE Macia, BOAY,
(u3noNOrnuecKuil pacTBOpP XJOPHIA HATPHUS WM CIHUPTHI, HAPUMED, STAHOJ, MPOMAHOJ HIIH
TJIULEPHH, PACTBOPBI Caxapa, TAKUe KaK PacTBOPHI IIIFOKO3bI UJIM PACTBOPHI MAHHHUTA U T. T. WJIH
CMeCh PA3JINYHBIX KCIUITUEHTOB.

B eme omHOM O0ObekTe AaKTUBHBIE COCAMHEHUS, TMpenjaraeMble B HACTOALIEM
U300pETEHNH, MOJKHO MPUTOTOBUTH B BUIE MMUJIFOJIb, TAOJIETOK, TAOJIETOK C MOKPBITHEM, KaICyL,
NOPOIIKA, TPaHyJ, MEJUIET, IUIACTBIPEeH, HMILUIAHTATOB, IUIEHOK, SKHUAKOCTEH, MOIYKUIKUX
BEIIECTB, TeNiel, a’po30Jiel, SMyJIbCHH, 3JIUKCHUPOB W T. 1. Takue (QapmaneBTHIeCKue
KOMITO3UIIMHI U METOIMKU UX MPUTOTOBJIEHUS XOPOIIO U3BECTHBI B TAHHON OOJIACTH TEXHUKH.

B eme ongHOM 00BEkTe (hapmaleBTHUECKAss KOMITO3ULMS, MpelyiaraeMasl B HACTOSLIEM

uzobperennn, comepxkut ot 1 go 90%, or 5 go 75% u or 10 mo 60 mac.% coenuHeHUM,
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NpeasaraéMbelx B HACTOSIIEM H300peTeHnH, uX (apMaleBTHUECKH MPUEMIIEMON COJH.
KonnuecTBO aKTUBHBIX COENMHEHMH WM HX (PapMaleBTUYeCKU NPUEMIIEMON CONH B
bapmareBTHUECKONH KOMITO3ULINH (KOMITO3ULIHSIX ) MOJKET HAXOIUThCS B AMAINIA30HE OT IPUMEPHO
1 Mr go npumepHo 500 mMr unu OT NpUMEpHO S5 Mr A0 npumMepHO 400 Mr Wi OT IPUMEPHO S5 Mr
10 npuMepHo 250 Mr WM OT mpUMepHO 7 Mr 10 mpumepHo 150 Mr wim B m0O0OM AHanasoHe,
BXOZSIIEM B 00Jie LTMPOKHIT AUana3oH, cocTasitouuii ot 1 mr 1o 500 mr.

Jlo3a aKTUBHBIX COEIMHEHUII MOXKET MEHATHCS B 3aBHCHMOCTH OT TaKUX (PaKTOPOB, KaK
BO3PACT M Macca Teja MalHeHTa, XapakTep U TSHKeCTh MOABEPTaOLIerocs JEUeHHI0 3a001eBaHHsI
u npyrux Takux ¢akropos. [TosTomy mroboe ykasanue Ha (papmaxosoruuecku 3ddexTruBHOE
KOJIN4eCTBO coenuHeHuin obmel ¢opmynsl (I), ux crepeonzomMepoB U (apMaLeBTHUECKU
NPUEMJIEMBIX COJIEH OTHOCHUTCS K YKa3aHHBIM BbIIIE (PaKTOPaM.

B HacrosiimeM n300peTeHNH UCTIONB3YIOTCS Cenyolue a00peBUaTyphI:

AMP AnenosuamoHodocdar

AUC [1nomane mox KpuBoOi

Crnax MakcumainbHasi KOHLIEHTPaLHUs

CDCls JleiirepupoBaHHbIN XJI0pOhOpM

DCM Juxnopmeran

DCC N, N'-JIuuKIoreKCUaKapOoTHUMHUY

DIPEA N, N-lun3onponuisTuiaMus

DMF N, N-Tumerunpopmamun

DMSO Jumernncynbhokcun

ECs ITonymakcumanbHas 3ppexTHBHAS KOHLIEHTPALUS

EDC DTUNEHIUXJIOPUL

EtOAc OTtunauerar

HATU 2-(7-Aza-1H-6en3otpuazon-1-mn)-1,1,3,3-
Terpametrunyponuiirekcagropdocdar

HClI XOpUCTOBOAOPOIHASL KUCIIOTA

H,O Bona

q qac(bl)

H,SO4 Cepnas kucjora

K>CO; KapOonar kanus

LC-MS/MS  XunkoctHast XpoMaTorpagusi-Macc-CrieKTpOMETPHsi/MacC-CIIeKTPOMETPHS

NaBH4 boporunpua narpus

NaHCO3 buxapboHnart HaTpus

NaOH I'mppoxcun HaTpus

Na,SOy4 Cynbdart Hatpus
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NH,Cl Xnopua aMMOHUS

RT Kowmuarnas temmneparypa (25-30°C)

ROA Ilyts BBENEHUSA

I10 ITepopanbHo

T Temnepatypa

THF Terparunpodypan

Tin Ilepuon nmonyBbIBECHUS
IMTPUMEPHI

CoenuHeHnus, MpepjiaraeMble B HACTOSIIEM H300PETEHHHM, MOJyYald IO CIEAYIOLINM
SKCIMEPHUMEHTAJIbHBIM METOAUKAM C HCIIOJIB30BAHUEM IIOAXOOAIINX MAaTCPHUATIOB H YCJIOBI/II\/‘I.
HpeI[CTaBJ'IeHHbIe HUKE IPUMEPDI NPUBCIACHBI TOJIBKO AJIA UJUTFOCTPALIMU, a HE AJId OTPpaHUYCHUA
00BeMa HaCTOSALIETO U300PETEHHUSI.

ITonyueHne MpOMeKyTOUHBIX IPOAYKTOB:

ITpomesxytounslii mpoaykrt 1: 1-(4-bpombennn)-npon-2-un-1-ox (I-1)

V4

O

Cranus 1: Cunres 1-(4-Opomdennn)-npon-2-us-1-oma

/

OH

Br

ITpu nepememmBarnuu K pactBopy 4-Opombensanpaeruna (3,0 r, 16,2 MMounsi) B cyxom
THF (32,4 mn), oxnaxkaennomy ao 0°C, pacteop stuHmaMarHuiopomuna (0,5M, 34,0 mi) mo
KarsiM pobaeisui B Tedenne 10 muH. Yepe3 1 4 mpu 0°C peakuuro OCTaHABIMBAIN MyTeM
no0aBJieHHs] HACBIIEHHOro BogHOTro pactBopa NH4Cl. DTu aBa ciiost pa3fensiii U BOIHBIN CIIOH
skcTparupoBan ¢ nomomblo EtOAc. OObenuHEHHbI OpraHWYecKuid CJIOH OAMH pa3
NPOMBIBAIM PAcCcOIoOM, Cymmiud Hax Oe3BogHbIM Nap,SOs W pacTBOpHUTENb YAALSUIA TIPU
NOHMKEHHOM JaBJICHUH U MOJIyYaJId HCKOMOE COSTMHEHNE.

Brixon: 3,7 '"H-.NMR (400 MI'u, CDCls): 6 7,51 (nm, J-8,4 T'u, 2H), 7,42 (n, J=8.4 T'Ly,
2H), 5.41 (¢, 1H), 2,66 (c, 1H), 2,24 (ym.c, 1H); Macca (m/z): 211, 213 (M+H)".

Cranus 2: Cunres 1-(4-Opomdennn)-npon-2-uH-1-oHa

IIpn nepememmuBannu K pactBopy 1-(4-Opomdennn)-npon-2-un-l-oma (3,6 r, 17,3
mmossi) B anerore (10,0 mu), oxnaxneHHomy no 0°C, mo kammsaM JOOaBISIIM  PacTBOP
tpuokcuaa xpoma (1,15 r, 11,5 mmomnsa) B cmecu H,O (3,5 mum) u HpSO4 (1,0 mi). Tlocne
nepememBanusl B TedeHne 2 4 npu KT peaklMOHHYHO CMEChb NMEPEHOCUIN B AEIUTENbHYIO

BOPOHKY, COAEp)Kallyld BOAy M XJjopodopM. DTH 1Ba CJIOs pa3nesuld U BOIHBIA CJIOH
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skctparuposanu ¢ nomoieio CHCl3. O0bennHeHHbI OpraHnYecKuii CII0H OIMH pa3 MPOMBIBAIH
paccosoM, cymwiu Haa Oe3BomHbIM NapSOs M pacTBOPUTENb YAALSUIM NPU TOHIKEHHOM
JABJICHUU U TIOJy4ald HCKOMOE COeIUHEHHE.

Brixon: 3,1 r (86%); 'H-NMR (400 MTIw, CDCls): 6 8,01 (m, J=8,3 I'u, 2H), 7,66 (x,
J=8,3 ', 2H), 3,44 (¢, 1H); Macca (m/z): 209, 211 (M+H)".

Ilo gBycTaguiiHOM  METOAMKE,  YKA3aHHOH  BbIIE,  pa3Hble  3aMELIEHHBbIC
ApUIBTUHWIKETOHBl CUHTE3UPOBAIM U UCHOJB30BAIHU B MOCIEAYIOLUX PEAKLUSAX U MOJNy4asu
cooTBercTByrolue KoHeunoie M1 PAM coennnenus.

ITpomesxkyTouHbIi MpoayKT 2: 1-DrokcukapOoHumMeTnInupuaasul- 1-uitdpomun (1-2)

Q
/_

N
\ N// Br
=]

ITpu nepememnBanuy K pactopy nupuaasuna (1,0 r, 12,5 mmons) B EtOAc (25,0 mn),
oxnaxkaeHHomy 10 0°C, mo karusim nobasisimu stusidopomanerat (1,54 mi, 13,8 mmons). [Toce
nepememBanuss B TedeHne 16 4 npu KT nerydyme Bemecrsa ypansyiii Ipu NOHHUKEHHOM
nasneHnn. loaydeHHOE TBEpIOE BEINECTBO PACTHUPAIHN C PAaCTBOPHUTENEM >(PUPOM, CYLIHIN B
BaKyyMe M MOJIy4aJli HCKOMO€E COEAHEHHE.

Breixon: 2,6 T (86%); "H-NMR (400 MI'u, DMSO-dg): 6 10,04 (m, 5,7 T'u, 1H), 9,73 (x,
J=4,4Tn, 1H), 8,89 (an, J=5,7, 7.8 I'u, 1H), 8,76 (nn, J=5.0, 7,8 'y, 1H), 5,97 (¢, 2H), 4,28(xks,
2H), 1,25 (1, J=7,1 T'u, 3H); Macca (m/z): 167,1 (M+H)".

ITpumep 1:

N-(uuc-18S,2S-2-T'uapokcuuukiorekcun )-5-(4-6pombensun)-upposno| 1,2-b Jnupunasus-
7-xapOokcamun

Cragus 1: Cunres sTmn-5-(4-6pombensonn )-nuppono[ 1,2-b jnupunasun-7-kapOokcuiara
ITpu nepemermnBanuu K pactBopy 1-(4-6pomdpennn)-npon-2-un-1-ona (I-1) 3,1 r, 15,0
mmorisi) B cyxom THF (60,0 mi), oxnaxaenHomy ao 0°C, mobaensmm KoCOs (3,53 1, 25,6
MMOJISI), 3aTeM 1-3TokcukapOoHmnMermnupuaasus-1-uitdpomun (I-2) (3,71 r, 15,1 mmoms).
ITocne nepememmBanus B TeueHue 16 4 nmpu KT peakunonHyro cMech pa3OaBisyid BOAOW U
EtOAc. Dt naBa cios pasnmensiu U BOAHBIA CJOW 3KCTparupoBaiu ¢ nomombio EtOAc.

OObennHEeHHBIN OPraHUYeCKUN CJIOH OMH pa3 MPOMBIBAJIIM PACCOJIOM, CYLIMIN Haa O€3BOIHBIM



22

Na,SO4 u pacTBOpUTENh YAANSIM NPU TOHMIKEHHOM JaBJICHWH M MOJyYald HEOYHIIEHHBIN
NPOAYKT, KOTOPBIM OYHMINAIA C TOMOLIBK) KOJOHOYHOW Xpomarorpaduu Ha CHIIMKareie u
NOJIy4aJIi UCKOMOE COeIUHEHHE.

Brixon: 3,4 r (60%); 'H-NMR (400 MI', CDCl3): 6 8,87 (1, 9,0 T'y, 1H), 8,61 (u, J=4.4
I'u, 1H), 7,78 (c, 1H), 7,75 (n, J=8,3 I'u, 2H), 7,69 (n, J=8,3 I'u, 2H), 7,22 (ax, J=4.4, 9.0 I'y,
1H), 4,46 (xB, 2H), 1,43 (T, J=7,1 T'y, 3H); Macca (m/z): 373,0, 375,0 (M+H)".

Crangus 2: Cunre3 >tui-5-[(4-0pombennn)-ruapokcumer jnuppodo| 1,2-bnupunazus-
7-kapOokcunaTta

[Tpu mepeMemMBaHUU K PacTBOPY STHI-S-(4-Opombenzonn)-nuppono| 1,2-b Jmupunaszus-
7-kapOokcuiaTa, MOJy4YeHHOTO Ha YKa3aHHOH Bhie ctaauu (3,4 r, 9,1 mmons), B sTanone (45,0
mi1), ipu 0°C mobaemsim NaBHy (1,04 1, 27,5 mmosst). [locne nepeMernnBaHus B TeUeHUE 2 9
npu KT peakunonnyro cmech pazdasisuin Bonod 1 CHCl3. Otu aBa ciiost pa3aensyii U BOIHBIH
cioit skcrparupoBasin ¢ nomompelo CHCl3. OObennHEHHBI OpraHUYecKUd CJIOH MPOMBIBAIIN
paccosioM, cymmwin Haa Oe3BomHbIM NapSOs W pacTBOPUTENb YAALUIA TPH TOHIKEHHOM
TaBJIEHUH U TIOJY4aJIH HCKOMOE COeTMHEHHE.

Bexon: 3,4 r (100%), '"H.NMR (400 MI'u, CDCls): & 8,37 (n, J=4,4 T'u, 1H), 7,92 (7,
J=9,1 T, 1H), 7,52 (x, J=8,3 I'u, 2H), 7,35 (7, J=8,3 I'u, 2H), 7,31 (c, 1H), 6,79 (an, J=4.4, 9,0
I'm, 1H), 6,12 (m, J=3,0 T'u, 1H), 4,42 (xB, 2H), 2,29 (x, J=3,0 T'u, 1H), 1.4 (T, J=7,1 T'u, 3H);
Macca (m/z): 374,9, 376,9 (M+H)".

Cragus 3: Cunres >Tii-5-(4-6pombensn)-nuppodo| 1,2-b Jmupunaszun-7-kapbokcuiata

ITpu nepeMelBaHUN K pacTBopy oTHI-5-[(4-Opombenmn)-
rugpokcuMeTwui|nuppodol 1,2-b]nupunazun-7-kapOokcunaTa, MoJy4eHHOrO Ha YKA3aHHOW BbILIE
cranmu (3,4 r, 9,1 mmons), B TpudptopykcycHoit kucnore (7,1 mu), mpu -10°C nobasisiiu
tpudTwiacwiad (3,2 mn, 20,3 mmons). Ilocne mnepememmBanust B TedeHue | 1 mpu 0°C
peakimoHHy cMmech paszbasisin 10% BonubiM pactBopomM NaHCO; u EtOAc. Otu nBa ciost
pa3aesii U BOIHBIN clio skctparupoBanu ¢ nmomoisio CHCl;. O0bequHeHHbINH OpraHuYeCKuii
CJIOM TIPOMBIBAJIA PACCOJIOM, Cymmin Haj Oe3BoaHbIM NapSO4 M pacTBOpUTENH YAALSUIA TPU
MOHMKEHHOM JIaBJICHUH M TOJIy4YaJld HEOUYHIIEHHBIH MPOAYKT, KOTOPBIH OYMIIAIN C MOMOIIBIO
KOJIOHOYHOM XpoMaTorpaduu Ha CHITMKAresie U NMoJIy4ajl HCKOMOE COeTUHEHHE.

Beixom: 1,96 r (59%), '"H.NMR (400 MTI'u, CDCls): & 8,34 (0, J=4,4 T'u, 1H), 7,69 (x,
J=7,8 'y, 1H), 7,42 (n, J=8,1 I'u, 2H), 7,34 (c, 1H), 7,08 (a, J=8,1 I'u, 2H), 6,74 (ax, J=4,4 I'ny,
9,0 Tu, 1H), 4,43 (xB, 2H), 4,05 (¢, 2H), 1,41 (1, 3H); Macca (m/z): 358,8, 360,8 (M+H)".

Cramus 4. Cunres  5-(4-Opombensun)-nmpposno| 1,2-b Jnupunazus-7-kapOoHOBOH
KHCJIOTBI

ITpu mepememMBaHUU K pacTBOpPY 3TUI-5-(4-Opomben3ni)-nupposno| 1,2-bnupunaszun-7-
kapOOKCHiIaTa, MOYYeHHOro Ha ykasaHHoW Bbimne craguu (0,029 r, 0,08 mmonst), B 2:1 cmecu
H,O wu sranoma (1,0 mu) mpu 0°C pmobasmsim NaOH (0,0065 1, 0,16 mmons). Ilocne
nepeMeIInBaHNs B TE€UEHHE 2 Y MPU KUITYEHUH ¢ OOPATHBIM XOJOAWIBHUKOM, PEAKIIMOHHYIO
cmech oxnaxkaanu 10 RT, mopkucisinu ¢ momormpto 2 H. HCl u akcTparupoBanu ¢ moMorbo

DCM. OOvenuHeHHBIH OpraHUYECKUi CJIOW MPOMBIBAIHM PACCOJIOM, CYIIWIM Haja O€3BOAHBIM
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Na,SO4 um pacTBOpUTENb YAAISUIM TPU TOHIKEHHOM JABICHUH W TIOJNYyYadd HCKOMOE
COEIHEHHE.

Breixox: 0,034 r (100%), "H-NMR (400 MTI'u, CDCls): & 12,0 (yu.c, 1H), 8,26 (n, J=4.4
I'n, 1H), 7.81 (m, J=7.8 T'u, 1H), 7,53 (¢, 1H), 7,42 (n, J=8,1 T'y, 2H), 7,08 (x, J=8,1 I'u, 2H),
6,83 (anm, J=4,4 T, 9,0 T, 1H), 4,08 (¢, 2H); Macca (m/z): 331,2, 333,3 (M+H)".

Cramusa 5. Cunares  N-(mwmc-1S,2S-2-runpOoKCULIUKIOTeKCHI )-S-(4-OpoMOeH3 1T )-
nupposo[ 1,2-b|nupunasun-7-kapbokcamuna

IIpu mnepemewmmBanuU K pacTBopy S-(4-Opombensui)-nupposno| 1,2-bnupunazun-7-
KapOOHOBOW KHCJIOTBI, MOJYYEHHOH Ha ykazaHHOW BbIime ctamuu (34 wmr, 0,1 mmouns), 8 DCM
(1,1 wmm), mpu 0°C mnocnenoBarenpbHo nobaensmu DIPEA (0,05 wmm, 0,3 wmwmoms), 1-
amuHOIMKJIOorekcanoaruapoxyuopun (15,6 mr, 0,1 mmonst) u TBTU (36,0 mr, 0,11 mmous).
ITocne nepememmBanus B TeueHue 16 4 npu KT peakunoHHyro cMmech pa3OaBisuid BOIAOW U
DCM. 3Otu nBa cnost pa3mensuyii U BOAHBIM CIION 3KCTparupoBaiun ¢ nomouipsio DCM.
OObenMHEHHBIN OPraHNYECKUI CIIOW MPOMBIBAJIM PACCOJIOM, CYIIWIHN Haa O0e3BogHbM NaxSO4 u
pPacTBOPUTENDb YOI NPU TOHIKEHHOM MAABJICHHHM M TOJYyYald HEOYWIIEHHBIA IMPOAYKT,
KOTOPBII OYHMINANKM C TIOMOIIBIKO KOJIOHOYHOH Xpomarorpaguu Ha CHIIMKarejle M TOJydalu
HCKOMO€ COETUHEHHE.

Breixon: 37,0 mr (86%); '"H-.NMR (400 MTI'u, CDCls): 6 9,01 (m, J=6,3 'y, 1H), 8,18 (x,
J=4,1Tu, 1H), 7,24 (n, J=8,9 I'u, 1H), 7,53 (¢, 1H), 7,39 (n, J=8,3 I'u, 2H), 7,07 (x, J=8,3 ',
2H), 6,7 (an, 4,1, 8,9 I'y, 1H), 4,11 (x, J=3,1 I'u, 1H), 4,06 (c, 2H), 3,94-3,90 (m, 1H), 3,53-3,48
(M, 1H), 2,14-2,10 (m, 2H), 1,78-168 (m, 2H), 1,48-1,35 (M, 4H); Macca (m/z): 428,2, 430,4
(M+H)".

VKa3zaHHbBIE HHXKE COEAMHEHHUs NpuMepoB 2-31 mojydanu Ho SKCIEePUMEHTAJbHON
METOJMKE, ONMUCAHHOH B mpumepe 1, ¢ HeOONBIIMMH HEKPUTHUYECKUMH HW3MEHEHHSMH C

HCIIOJIb30BAHUEM 3aMEIEHHbIX apUI3THHWIKETOHOB U IPOMEXKYTOYHOrO mpoaykra [-2.
ITpumep Ne | Xumuueckasi CTpyKTypa XapakTepUCTUKHU MO JAHHBIM aHAJIU30B

TIpumep 2 OH TH-NMR (400 MI'w, CDCLy): & 9,02 (x,
J=6,3 T'u, 1H) 8,20 (n, J=3.,4 T'u, 1H), 7,88
(m, J=8,9 T'n, 1H), 7,54 (¢, 1H), 7,31-7,23
(m 2H), 6,94 (1, J=9,0 T, 1H), 6,76 (mn,
9,0 T, 4,4 T'u, 1H), 4,07 (c, 2H), 3,96-3,88
(M, 1H), 3,54-3.48 (v, 1H), 2,13-2,07 (m,
2H), 1,78-1,75 (m, 2H), 1,51-1,30 (m, 4H);
Macca (m/z): 446,1, 448 (M+H)".

N-(umc-1S,25-2-
I'mnpokcuukiIorekcun)-5-(5-
Opom-2-pTopbensmn)-

nuppono[ 1,2-b|nupunazun-7-
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kapObokcaMun

Ol

Tpumep 3 'H-NMR (400MI', CDCl3): & 8,99 (x,
J=6,3 T'u, 1H), 8,18 (x, J=4,2 'y, 1H), 7,73
(m, J=9,3 T'u, 1H), 7.5 (¢, 1H), 7,43 (1,
J=7,7 Ty, 1H), 6,9 (1, J=9,4 I'u, 1H), 6,86
(n, J=8,3 I'u, 1H), 6,71 (an, J=8,7 I'u, 4,4
I'u, 1H), 4,04 (m, 2H), 3,95-3,87 (M, 1H)
3,53-3,46 (m, 1H), 2,12-2,06 (M, 2H), 1,71-
N-(uuic-15,25-2- 174 (v, 2H), 1,46-123 (v, 4H); Macca
IMuppokcunukiIorekcun)-5-(4- (m/z): 446.0. 448.1 (M+H)".
O6pom-3-pTopbeH3un)-
nuppool[ 1,2-bnupunazun-7-
KapOokcaMu
Ipumep 4 o 'H-NMR (400 MTI'm, CDCL): § 9,04 (x,
J=6,3T1, 1H) 8,16 (1, J=3,2 I'u, 1H),
7,79 (n, J=9,2 T, 1H), 7,54 (¢, 1H), 7.0 (c,
1H), 6,96 (x, J=8,2 I'u, 1H) 6,69-6,65 (M,
2H), 4,55 (t, J=8,6Hz, 2H), 4,21 (n, J=3.3
I'u, 1H), 4,03 (c, 2H), 3,95-3,89 (M, 1H)
3,54-3,48 (m, 1H), 3,16 (T, J=8,6 I'u, 2H),
2,14-2,07 (m, 2H), 1,79-1,76 (m, 2H), 1,55-
N-(unc-18,25-2- 1,25 (m, 4H); Macca (m/z): 392,0 (M+H)".
IMunpokcunukiorekcun)-5-(2,3-
nuruapobensodypan-5-
WIMETHI )-upposiof 1,2-
b]nupunasun-7-kapObokcaMun
Tpumep 5 TH-NMR (400 MI'n, CDCL): & 8,99 (x,

N-(umc-1S,25-2-
IMappokcunukiIorekcmn)-5-(2-

OpoMIUpHUINH-5-UIMETHI)-

J=6.2 T, 1H), 8.28 (¢, 1H), 8,21 (1, J=3.4
T, 1H), 7.76 (1, J=9.0 T, 1H), 7,52 (c,
1H), 7,38 (n, J=8,1 I'u, 1H), 7,35 (m, J=8,1
T, 1H), 6,75 (1, J=9,0 T, 4.4 T, 1H),
4,08 (c,2H), 4,03 (1, J=3.4 T, 1H), 3,97-
3,89 (m, 1H), 3,53-3.48 (m, 1H), 2,13-2,08
(v, 2H), 1,79-1,76 (m, 2H), 1,51-1,27 (m,
4H); Macca (m/z): 429, 431,1 (M+H)".
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nuppool[ 1,2-bnupunazun-7-

KapObokcaMun

IIpumep 6

N-(umc-1S,25-2-
I'unpokcumkIorekcun)-5-(3-
MeTokcrOeH3m )-rupponof 1,2-

b]mupunasuns-7-kapookcaMun

'H-NMR (400 MTI', CDClL): & 9,03 (x,
J=6,3T'u, 1H), 8,17 (n, J=4,2 T'u, 1H), 7,78
(n, J=9,2 T'u, 1H), 7,56 (c, 1H), 7,21 (T,
J=7,6 T'u, 1H), 6,8 (n, J=7.5 I'n, 1H), 6,75-
6,72 (M, 2H), 6,68 (nn, J=9,0Hz, 4,4 T,
1H), 4,2 (n, J=3,5 T'u, 1H), 4,09 (c, 2H),
3,95-3,9 (m, 1H), 3,75 (¢, 3H), 3,54-3,49
(m, 1H), 2,14-2,07 (m, 2H), 1,79-1,76 (m,
2H), 1,45-1,25 (m, 4H); Macca (m/z): 380,1
(M+H)*,

IIpumep 7

OH

N-(1uc-18,25-2-
IMuppokcunukiorekcun)-5-(2,4-
nugropbeHsu)-muppoo| 1,2-

b]nupunazuH-7-kapOokcaMun

'H-NMR (400 MI'm, CDCL): § 9,01 (x,
J=4,7 T, 1H), 8,19 (t, J=1,2 T'y, 1H), 7.88
(n, J=8,9 ', 1H), 7,53 (c, 1H), 7,14-4,08
(v, 1H), 6,81-6,71 (m, 3H), 4,14 (z, J=2.8
I, 1H), 4,07 (c, 2H), 3,96-3.88 (v, 1H),
3,53-3,47 (m, 1H), 2,13-2,06 (m, 2H), 1,78-
1,75 (m, 2H), 1,51-1,25 (M, 4H);, Macca
(m/z): 386,1 (M+H)*.

ITpumep 8

011

N-(umc-1S,25-2-
IMappokcunukiIorekcmn)-5-(4-

¢dropbensmn)-nupposnol 1,2-

TH-NMR (400 MT'w, CDCL): & 9,02 (6.3
I'm, 1H), 8,18 (n, J=4,4 T'u, 1H), 7,76 (&,
J=9.0 T, 1H), 7,53 (¢, 1H), 7,16-7,12 (m,
2H), 6,97 (r, J=8,6 'y, 2H), 6,7 (1, J=4.4,
9.0 Tu, 1H), 4,14 (c, 1H), 4,08 (c, 2H),
3,96-3,89 (M, 1H), 3,53-3.,49 (M, 1H), 2,14-
2,07 (m, 2H), 1,79-1,76 (M, 2H), 1,48-1,25
(m, 4H); Macca (m/z): 368,3 (M+H)".
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b]mupunasus-7-kapboxkcaMun

ITpumep 9

N-(umc-1S,25-2-
IM'unpokcumkiorekcun)-5-(2,3-
nudropbeHsw)-uppoof 1,2-

b]mupunasuH-7-kapbokcaMun

'H-NMR (400 MI'm, CDCl): § 9,01 (x,
J=6,3 Tu, 1H), 8,19 (n, J=4.4 Tu, 1H),
(791 (7, J=9,0 ', 1H), 7,5 (¢, 1H), 7,03-
6,9 (M, 3H), 6,9 (mn, J=4.4, 9,0 I'y, 1H),
4,13 (c, 3H), 3,96-3,88 (m, 1H), 3,52-3,5
(v, 1H), 2,13-2,06 (v, 2H), 1,78-1,75 (m,
2H),1,50-1,27 (m, 4H); Macca (m/z): 386,1
(M+H)*.

ITpumep 10

OH

N-(1uc-18,25-2-
I'mapoxcuIKIoreKcui)-5-(3-
¢dTop-4-meTokcrOeH3MI)-
nupposo[ 1,2-b|nupunazun-7-

KapOoKcaMus

'H-NMR (400 MI'n, CDCl): & 9,0 (x,
J=6,08 T'u, 1H), 8,16 (x, J=3,1 'y, 1H),
7,74 (z, J=8.9 T, 1H), 7,51 (c, 1H), 6,88-
6,81 (v, 3H), 6,68 (un, J=4,4 T'u, 89 I'y,
1H), 4,02 (c, 2H), 3,94-3.89 (m, 1H), 3,83
(c, 3H), 3,52-3,46 (v, 1H), 2,15-2,05 (m,
2H), 1,76-1,74 (m, 2H), 1,49-1,23 (m,4H);
Macca (m/z): 398,1 (M+H)".

ITpumep 11

N-(1uc-18S,25-2-

IMuppokcunukiIorekcmn)-5-(2-

'H-NMR (400 MI'n, CDCl): & 9,0 (x,
J=6,4 T'u, 1H), 8,27-8,23 (m, 2H), 7,76 (x,
J=9,2 T'n, 1H), 7,56 (¢, 1H), 7,13 (c, 1H),
7,05 (n, J=4,9 T'u, 1H), 6,7(n, J=9,0 I'y,
1H), 4,11 (c, 2H), 3,98-3,93 (m, 2H), 3,52
(yur.c, 1H), 2,15-2,1 (m, 2H), 1,8-1,77 (m,
2H), 1,49-1,32 (m, 4H); Macca (m/z): 385,1
(M+H)".
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XJIOPTTUPUANH-4- UIIMETHI )-
nuppoo[ 1,2-b|nupunazun-7-

kKapObokcaMun

IIpumep 12

N-(umc-1S,25-2-
IManpokcunukiorekcn)-5-(4-
¢dTop-3-mMeTokcuOeH3 M )-
nuppoo[ 1,2-b|nupunazun-7-

kapbokcaMua

'H-NMR (400 MTI'u, CDCL): § 9,03 (x,
J=6,3 I'u, 1H), 8,19 (n, J=4,1 ', 1H), 7,52
(n, J=8,9 T, 1H), 7,55 (c, 1H), 6,99-6,94
(v, 1H), 6,78 (1, J=8,04 'y, 1H), 6,73-6,67
(v, 2H), 4,13 (n, J=3.6 I'u, 1H), 4,07 (c,
2H), 3,96-3,89 (m, 1H) 3,81 (¢, 3H), 3,55-
3,48 (M, 1H), 2,14-2,08 (M, 2H), 1,79-1,76
(M, 2H), 1,49-1,28 (m, 4H), Macca (m/z):
398,1 (M+H)*.

ITpumep 13

N-(tuc-18S,2S-2-
IMuapokCUIMKIIOreKer)-5-(2-
¢dropbensm)-nupponol 1,2-

b]nupunasun-7-kapdbokcaMun

'H-NMR (400 MI'u, CDCls): & 9,01 (c,
1H), 8,16 (c, 1H), 7.90 (x, J=8.9 I'y, 1H),
7,55 (¢, 1H), 7,16 (m, 2H), 7,03-7.0 (m,
2H), 6,72 (mn, J=7,3 I', 2,8 T'u, 1H), 4,17
(c, 1H), 4,11 (c, 2H), 3,91-3,90 (M, 1H),
3,50 (m, 1H), 2,13-2,06 (v, 2H), 1,78-1,75
(m, 2H), 1,50-1,27 (M, 4H); Macca (m/z):
368,2 (M+H)*

ITpumep 14

N-(1uc-18,25-2-

'H-NMR (400 MTI', CDCls): § 9,02 (x,
J=6,08 Tu, 1H), 8,17 (n, J=4,24 Tu, 1H),
7,88 (n, J=9,0 T, 1H), 7.53 (¢, 1H), 7,07
(t, J=84 Tu, 1H), 6,71 (an, J=9,0 I,
4,4Hz, 1H), 6,4 (1, J=9,5 ', 2H), 4,38 (c,
1H), 4,03 (c, 2H), 3,98-3,87 (m, 1H), 3,76
(c, 3H), 3,52-3,50 (v, 1H), 2,13-2,06 (m,
2H), 1,78-1,75 (m, 2H), 1,50-1,26 (m, 4H);
Macca (m/z): 398,1 (M+H)".
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IMaapokCUIMKIIOreKCI)-5-(2-
¢Top-4-meTokcnOeH3 M)

nuppool[ 1,2-b|nupunazun-7-

KapOoKcamuI.
Tpumep 15 'H-NMR (400 MI', CDCls): § 9,01 (g,
J=5,1Tn, 1H), 8,20 (», J=3,7 I'y, 1H), 7,75
(n, J=9,0 T, 1H), 7.53 (c, 1H), 7,14-7,04
(M, 1H), 7,02-6,91 (m, 2H), 6,72 (an, J=9,0
I'u, 4,4 Tu, 1H), 4,13-4,07 (m, 3H), 3,94-
3,89 (m, 1H), 3,54-3,49 (m, 1H), 2,36-2,28
(M, 2H), 1,79-1,76 (m, 2H), 1,51-1,25 (m,
4H); Macca (m/z): 386,1 (M+H)".
N-(umc-1S,25-2-
IMappokcunmkinorekcmn)-5-(3,4-
nugropbensw)-muppoof 1,2-
bnupunasun-7-kapdbokcaMun
TIpumep 16 TH-NMR (400 MTu, CDCL): 6 9,0 (x,
J=6,4 T'u, 1H), 8,29 (x, J=1,8 I'y, 1H), 8,22
(m, J=4,1 T'u, 1H), 7,77 (x, J=9,0 I'u, 1H),
7,53 (c, 1H), 7,43 (», J=8,1 I'u 1H), 7,23
(m, J=8.1 I'u, 1H), 6,75 (am, J=9.1 I'y, 4.5
I'm, 1H), 4,10 (c, 2H), 4,03 (ym.c, 1H),
3,97-3,89 (m, 1H), 3,54-3,51 (m, 1H), 2,14-
N-(twuc-15,25-2- 2,08 (v, 2H), 1,79-1,76 (m, 2H), 1,51-1,25
Tunpoxemmainorexenn)-3-2- | 4rp Macea (m/z): 385.0, 387.0
XJIOPTIUPUAH-5- IIMETHIT )- (M+H)"
nuppoo[ 1,2-b|nupunazun-7-
KapObokcaMu
TIpumep 17 TH-NMR (400 MI', CDCL): 6 8,91 (x,

N-(Terparunponupan-4-mn)-5-(2-

J=8,0 T, 1H), 8.29 (x, J=1,92 T'm, 1H),
8,21 (n, J=3,2 T'u, 1H), 7.76 (n, J=8.8 I'w,
1H), 7.52 (c, 1H), 7.44 (n, J=8.1 I'u, 1H),
7,22 (m, J=8.2 Tu, 1H), 6,73 (ma, J=9.0,
4,4Hz, 1H), 4,33-429 (v, 1H), 4,09 (c,
2H), 4,02-3,97 (m, 2H), 3.61-3,55 (v, 2H),
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XJIOPTTUPUAHH-S - UIIMETHII )-
nuppoo[ 1,2-b|nupunazun-7-

kKapObokcaMun

2,06-2,03 (M, 2H), 1,71-1,65 (m, 2H);
Macca (m/z): 371,1, 373,1 (M+H)".

ITpumep 18

N-(umc-1S,25-2-
IManpokcumKIoreKcn)-5-(2-
¢Top-3-mMeTokcuOeH3 M )-
nuppoo[ 1,2-b|nupunazun-7-

KapOokcaMun

'H-NMR (400 MTI'u, CDCL): § 9,02 (x,
J=7,6 T'y, 1H), 8,17 (n, J=4,0 'y, 1H), 7,93
(m, J=12,0 Ty, 1H), 7,55 (c, 1H), 6,98 (T,
J=10,8 T, 1H), 6,83-6,68 (m, 3H), 4,11 (c,
2H), 3,94-3,89 (M, 1H), 3,86 (c, 3H), 3,54-
3,46 (M, 1H), 2,14-2,06 (v, 2H), 1,78-1,75
(m, 2H), 1,52-1,25 (m, 4H), Macca (m/z):
398,2 (M+H)*.

ITpumep 19

N-(umc-18S,25-2-
IM'unpokcumkiorekcun)-5-(3-
¢dropbensmn)-nupponol 1,2-

b]mupunasun-7-kapbokcaMun

'H-NMR (400 MI'm, CDCL): § 9,03 (x,
J=8,0 T'u, 1H), 8,19 (x, J=5.6 T'u, 1H), 7,78
(n, J=12,4 T, 1H), 7,55 (¢, 1H), 7,2-7.1
(m, 1H), 6,99 (1, J=10,4 T', 1H), 6,91-6,83
(m, 2H), 6,72 (nn, J=12,0, 6,0 T, 1H), 4,11
(c, 2H), 3,98-3,88 (m, 1H), 3,54 -3,47 (m,
1H), 2,15-2,08 (m, 2H), 1,79-1,46 (v, 2H),
1,53-1,26 (m, 4H); Macca (m/z): 3682
(M+H)*.

ITpumep 20

'H-NMR (400 MI'm, CDCL): § 9,03 (x,
J=6,1 Ty, 1H), 8,16 (d. J=4,04, 'y, 1H),
7,76 (n, J=8,9 T'u, 1H), 7.53 (c, 1H), 7,11
(n, J=8,3 T, 2H), 6,82 (z, J=8,5 'y, 2H),
6,67 (o, J=9.,0 I'u, J=4.4 T'u, 1H), 4,2 (x,
J=3,2 Tu, 1H), 4,05 (c, 2H), 3,96-3.88 (M,
1H), 3,77 (c, 3H), 3,53-3.47 (v, 1H), 2,14
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N-(umc-1S,25-2-
IMuppokcunukiorekcn)-5-(4-
MeTOKCHOeH3m )-rupposof 1,2-

b]nupunazun-7-kapooxkcaMun

(v, 2H), 1,78-1,75 (m, 2H), 1,38-125 (m,
4H); Macca (m/z): 380,1 (M+H)".

ITpumep 21

N-(umc-1S,25-2-
IMappokcunukiorekcn)-5-(4-
nUpaszo- 1 -unbeH3m)-
nuppoo[ 1,2-bnupunazun-7-

KapObokcaMun

'H-NMR (400 MI'u, CDCls): § 9,03 (x,
J=6,3 I'u, 1H) 8,18 (n, J=4,3 T'u, 1H), 7,88
(n, J=2,2 T, 1H), 7,76 (n, J=9.2 'y, 1H),
7.7 (¢, 1H), 7,6-7,58 (v, 3H) 7,29-7,26 (m,
2H), 6,69 (mn, J=9,1, 4,5, 1H), 6,45 (x,
J=1,6 Ty, 1H), 4,15 (c, 2H), 3,97-3,89 (m,
1H), 3,55-3,48 (v, 1H), 2,14-2,10 (v, 2H),
1,79, 1,76 (v, 2H), 1,48-127 (v, 4H);
Macca (m/z): 415,9 (M+H)*.

IIpumep 22

N-(Terparunponupan-4-un)-5-(4-
HPa3o- 1 -unOeH3 I )-
nuppoo[ 1,2-b|nupunazun-7-

KapOoKkcaMu

'H-NMR (400 MTI', CDCL): & 9,96 (c,
1H), 8,19 (c, 1H), 7.80 (c, 1H), 7,76-7,71
(m, 2H), 7.61-7.59 (m, 3H), 7.29 (c, 2H),
6,68 (v, 1H), 6,46 (c, 1H), 4,31 (v, 1H),
4,16 (c, 2H), 4,02-4,0 (m, 2H), 3,63-3,57
(M, 2H), 2,08-2,05 (m, 2H), 1,73-1,69 (m,
2H); Macca (m/z): 402,1 (M+H)".

ITpumep 23

N-(umc-1S,25-2-
IMappokcunukiIorekcmn)-5-(4-

THA30J1-4-UIOEH3 U )-

'H-NMR (400 MI'm, CDCL): § 9,04 (x,
J=8,0 I'u, 1H), 8,87 (n, J=2,4 T'u, 1H), 8,17
(m, J=3,6 I'n, 1H), 7,85 (n, J=10,8 T'y, 2H),
7,77 (n, J=12,0 T'u, 1H), 7,59 (¢, 1H), 7,49
(m, J=2,4 T'n, 1H), 7,28 (un, J=10,8 T', 2H),
6,69 (on, J=6,0, 12,0 I'n, 1H), 4,16 (c, 2H),
4,02-3,85 (m, 1H), 3,60-3,45 (v, 1H), 2,20-
2,05 (m, 2H), 1,83-1,71 (m, 2H), 1,55-1,25
(m, 4H); Macca (m/z): 433,1 (M+H)".
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nuppool[ 1,2-bnupunazun-7-

KapObokcaMun

IIpumep 24

N-(uuc-185,25-2-
IMunpokcuuKIoreKcmn)-5-(2-
Opom-4-pTopbeH3mn)-
nuppool[ 1,2-bnupunazun-7-

kapOokcaMu

'H-NMR (400 MI'm, CDCL): § 9,01 (x,
J=8,4 T'n, 1H), 8,19 (n, J=4,8 'y, 1H), 7,87
(n, J=12,0 'y, 1H), 7,53 (¢, 1H), 7,19 (t,
J=14,0 Tu, 2H), 7.04 (1, J=10,8 T'u, 1H),
6,75 (nx, J=6,0, 12,0 T, 1H), 4,06 (c, 2H),
4,0-3,86 (m, 1H), 3,60-3,45 (M, 1H), 2,20-
2,04 (m, 2H), 1,82-1,72 (m, 2H), 1,54-1,23
(M, 4H); Macca (m/z): 446,0, 4480
(M+H)*.

ITpumep 25

N-(umc-1S,25-2-
IManpoxcunuknorekcmn)-5-(2,3-
nudrop-4-6pomOeH3mI)-
nupposo[ 1,2-b|nupunazun-7-

KapOoKcaMus

'H-NMR (400 MI'm, CDCl): § 9,00 (x,
J=8,4 T'n, 1H), 8,21 (x, J=3,6 'y, 1H), 7,89
(m, J=12,0 T, 1H), 7,53 (¢, 1H), 7.22 (,
J=10,8 Tu, 1H), 6,84 (t, J=9,2 I'u, 1H),
6,77 (az, J=6,0, 12,0 T, 1H), 4,10 (¢, 2H),
4,05 (ym.c, 1H), 4,0-3,86 (m, 1H), 3,60-
3,45 (m, 1H), 2,20-2,04 (v, 2H), 1,82-1,72
(m, 2H), 1,55-1,25 (m, 4H); Macca (m/z):
464,1, 466,1 (M+H)".

IIpumep 26

O H OH
N

‘e,
N.
T o

Br

N-(umc-1S,25-2-
I'mnpokcunukiorekcmn)-5-(3-
Opom-4-pTopbensun)-

nuppono[ 1,2-b|nupunazun-7-

'H-NMR (400 MTI', CDCl): & 9,02 (x,
J=7,2Tn, 1H), 8,20 (n, J=4,4 'y, 1H), 7,76
(m, J=12,0 T, 1H), 7,53 (c, 1H), 7,35 (x,
J=8,0 T, 1H), 7,15-7,05 (m, 1H), 7,01 (r,
J=10,8 Tu, 1H), 6,74 (mn, J=6,0, 12,0 I'y,
1H), 4,11 (yurc, 1H), 4,07 (c, 2H), 4,0-3,87
(v, 1H), 3,60-3,48 (v, 1H), 2,20-2,05 (m,
2H), 1,82-1,72 (m, 2H), 1,55-1,21 (m, 4H);
Macca (m/z): 446,0, 448,0 (M+H)".
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kapObokcaMun

IIpumep 27

N-(1mc-185,2S-2-
I'unpokcumkIorekcun)-5-(3-
Opombenswn)-iuppoo| 1,2-

b]nupunasuH-7-kapbokcaMun

'H-NMR (300 MI', CDCL): § 9,03 (x,
J=8,4 ', 1H), 8,19 (x, J=4,0 T'u, 1H), 7,78
(1, J=12,0 T, 1H), 7,54 (¢, 1H), 7,40-7,30
(m, 2H), 7,20-7,10 (m, 2H), 6,73 (mx, J=6.0,
12,0 Tu, 1H), 4,14 (ym.c, 1H), 4,08 (c,
2H), 4,0-3,87 (v, 1H), 3,59-3,46 (v, 1H),
2,20-2,05 (m, 2H), 1,82-1,72 (m, 2H), 1,55-
1,24 (m, 4H); Macca (m/z): 428,1, 430,1
(M+H)*.

ITpumep 28

N-(1uc-18,25-2-
IMappoxcunukiorekcn)-5-(2-
XJIOPTIUPUAHH-3- HIIMETHIT )-
nuppoio[ 1,2-bnupunazun-7-

KapOOKcaMus

'H-NMR (300 MI', CDCL): § 9,02 (x,
J=8,4 ', 1H), 8,27 (m, J=4,0 T'u, 1H), 8,22
(m, J=4,0 T'n, 1H), 7,91 (n, J=12,0 T'u, 1H),
7,53 (c, 1H), 7,47 (n, J=10,0 T'y, 1H), 7,17
(nn, J=6,4, 10,0 Ty, 1H), 6,78 (mx, J=6,0,
12,0 Tu, 1H), 4,21 (c, 2H), 4,06 (yurc,
1H), 4,0-3,88 (v, 1H), 3,59-3,47 (v, 1H),
2,20-2,05 (m, 2H), 1,82-1,72 (m, 2H), 1,55-
1,22 (m, 4H); Macca (m/z): 385,0, 387,0
(M+H)*.

IIpumep 29

N-(umc-1S,25-2-
IMappokcunuKIoreKcn)-5-(2-
OpoMnupuIUuH-4-UIMETHI)-
nuppoo[ 1,2-b|nupunazun-7-

kapbokcaMun

'H-.NMR (300 MI'y, CDCL): & 9,0 (xm,
J=8,8 T'n;, 1H), 8,25 (n, J=4,0 'y, 1H), 8,23
(c, 1H), 7,76 (», J=12,0 T'u, 1H), 7,56 (c,
1H), 7.28 (x, J=10,0 ', 1H), 7,07 (z, J=6,0
I'u, 1H), 6,77 (mn, J=6,0, 12,0 Ty, 1H),
4,09 (c, 2H), 4,05-3,85 (M, 2H), 3,60-3,48
(v, 1H), 2,20-2,06 (m, 2H), 1,83-1,72 (m,
2H), 1,55-1,22 (M, 4H), Macca (m/z):
429,0, 431,1 (M+H)*.
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TIpumep 30 o0 0 on 'TH.NMR (400 MTm, CDCL): 5 9,14 (g,
N J=5,6 T, 1H), 8,21 (n, J=3.6 'y, 1H), 7,79
/N‘N N\ (nnm, J=1,2, 8,8 T', 1H), 7,55 (c, 1H), 7.28-
= 0 7,21 (m, 1H), 6,99 (», J=7,6 T', 1H), 6,94-
6.83 (M, 2H), 6,74 (an, J=4.4, 9,2 I'n, 1H),
4,90 (n, J=2,8 T'u, 1H), 4,11 (c, 2H), 4,10-
F 3,98 (m, 3H), 3,70-3,60 (m, 1H), 3,51 (ar,
N-(3- J=2,8, 11,6 T'u, 1H), 3,23 (1, J=10,4 T,
IMuapokcurerparuaponupan-4- 1H), 2,08 (nn, J=2,4, 12,8 T'u, 1H), 1,89
un)-5-(3-propdensun)- (non, J=4,8, 12,0, 16,8 T'u, 1H); Macca
nuppono[ 1,2-b]nupunazun-7- (m/z): 370,2 (M+H)".
kapOokcaMu
TIpumep 31 oH "TH.NMR (400 MT, CDCL): 6 9,13 (,
R ll\—ll J=5,6 T'u, 1H), 8,21 (n, J=3.2 T'u, 1H), 7,77
ZANN N 5 (un, J=1.2, 9,2 T, 1H), 7.53 (c, 1H), 7,40
A= (n, J=8,4 T, 2H), 7,07 (1, J=8,0 'y, 2H),
6,74 (mn, J=4.4, 9.2 Ty, 1H), 4,89 (1, J=2.8
Br I'm, 1H), 4,13-3,98 (, 5H), 3,70-3,60 (m,
N-G3- 1H), 3,48 (ar, J=1,6, 11,6 I'u, 1H), 3,23 (T,
[ 'uapoKcUTeTparuaponupan-4- 1=10,8 T'u, 1H), 2,07 (an, J=4.4, 12,8 I'y,
411)-5-(4-GpoMBeH3M)- 1H), 1,89 (aan, J=4.8, 12,0, 16,8 T'u, 1H);
R S — Macca (m/z): 430,1, 432,1 (M+H)".
KapOoOKcaMus
ITpumep 32:

N-(uwmc-1S,2S-2-T unpokcuruknorekcun)-5-[4-(1-merun- | H-mupazon-4-wun)-6ensun|-

nuppodo [1,2-bnupunaszus-7-kapookcaMun

Cramusa 1: Cunres stun-5-[4-(1-merun- 1H-nupazon-4-mn)-6ensun|-muppono| 1,2-b]
NUpUIa3HH-7-KapOoKcHIaTa

ITpu nepemenMBaHUU K pacTBOpPY 3TUI-5-(4-0pomben3ui)-nupponol 1,2-b|nupunazun-7-
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kapOoKcHiaTa, mosy4eHHoro Ha craauu 3 npumepa 1 (1,0 r, 2,78 mmons), B 1,4-nuokcane (27,8
i), KoCOs3 (0,58 1, 4,2 mmons) mpu KT nocnenosarensHo noGasnsnu 1-meTunnupason-4-
6oponosyto kucnory (0,42 r, 3,3 mmonsi) u H,O (5,6 mn). Ilocne nerasuposanust B Teuenue 10
MUH pobasmsuin koMmmuieke 1,1'-Ouc(nudpenundocpuno)dpeppouen-namnaauii(Il)muxnopuna ¢
nuxjopmeradoM (0,22 r, 0,27 mmons). TemnepaTypy peakMOHHOHN cmecu nosbimanu g0 100°C
U TiepeMelINBali B TeUeHUe 3 4 MpH 3TOH TeMmeparype. PeaklimOHHYI0 CMeCh OXJIAXIalIU 110
RT, ¢unprpoBamm uepes cioil menuta u npombiBau ¢ nomomblo EtOAc. OOvpenuHeHHbIH
(GuIbTpaT NPOMBIBAIKM BOJAOH, 3aTeM paccojoM, Cyurmid Hax Oe3BogHbiM  NaSOs u
pPacTBOPUTENb YNASUIN MPU TOHMKEHHOM JaBJIEHHMH M TIOJy4Yajdd HEOUMIIEHHBIH TMPOAYKT,
KOTOPBIH OYHINAIK C TOMOLIBK) KOJIOHOYHOH Xpomarorpaguu Ha CHIMKarejie W MOJydaliu
HCKOMO€ COeTUHEHHE.

Breixom: 496,0 mr (50%); '"H-.NMR (400 MI'u, CDCls): 6 8,33 (n, J=3,0 I'u, 1H), 7,73 (c,
1H), 7,73 (n, J=6,0 I'u, 1H), 7,58 (c, 1H), 7,40 (n, J=7.9 T'u, 2H), 7,39 (c, 1H), 7,20 (7, J=7.9
I'm, 2H) 6,73 (g, J=9.0, 4,36 I'u, 1H), 4,43 (M, 2H), 4,1 (c, 2H), 3,93 (c, 3H), 1,41 (1, 3H);
Macca (m/z): 361,1 (M+H)".

Cranus 2: Cunres 5-[4-(1-metun-1H-nmupazon-4-un)-6ensmn|-nuppono[ 1,2-
b]mupunaszuH-7-kapOOHOBOH KHUCIOTHI

IIpn nepememuBaHMM K pacTBOpy OTUI-5-[4-(1-merun-1H-nupazon-4-mn)-Oen3un]-
nuppodo[ 1,2-bnupunazun-7-kapOokcunara, Moyy4yeHHOro Ha yka3zaHHOH Bbime cranuu (0,49 T,
1,37 mmonst), B 2:1 cmecu HyO u stanona (6,0 mur) mpu 0°C gobasmsuim NaOH (0,11 r, 2,75
mmoJst). [locne nepeMernBanus B TeUeHHE 2 4 NPU KUIMITYEHUN C OOPATHBIM XOJOJMUIBHUKOM
peaknoHHy0 cMech oxiaxnaanu 10 RT, nogkucnsanu ¢ nomomsto 2 H. HCl u axctparuposanu ¢
nomotbio DCM. OObenuHEHHbI OPraHUYeCKUil CJIOW MPOMBIBAIN PACCOJIOM, CYLIMJIH Hal
6e3BomHbIM NarSO4 M pacTBOpPHUTENb YHANSIM IPU TNOHM)KEHHOM JABICHMH W TOJIy4Yasd
HCKOMO€ COeTUHEHUE.

Beixox: 0,49 t (100%); 'H-NMR (400MI', CDCls): & 12,07 (c, 1H), 8,25 (n, J=3,5 I'y,
1H), 7,85 (n, J=9,2 T'u, 1H), 7,73 (¢, 1H), 7,58 (¢, 2H), 7,42 (n, J=7,7 I'u, 2H), 7,2 (n, J=7.9 I'Ly,
2H), 6,82 (nx, J=8.9, 4,4 T'u, 1H), 4,13 (¢, 2H), 3,39 (¢, 3H); Macca (m/z): 333,1 (M+H)".

Cranus 3: Cunre3 N-(uuc-1S,2S-2-rugpokcumkiorekcun)-5-[4-(1-metun- 1 H-nupazon-
4-wun)-6en3un|-mupposno| 1,2-b]nmupunazun-7-kapookcamuna

IIpu nepememmBanmu K  pactBopy  S-[4-(1-mernin-1H-nmupazon-4-wn)-Oen3un|-
nuppodo[ 1,2-b|nupunasun-7-kapOOHOBOW KUCIOTHI, TOJYYEHHONW HA YKAa3aHHOH BBILIE CTAIUH
(492 wr, 1,48 mmonst), B DCM (6,1 mu) mpu 0°C nocnenosatenbHo podasnsi DIPEA (0,7 mo,
3,9 mmogs), 1-amuHOIMKIOTeKcaHoaTHApoxaopun (225,0 mr, 1,48 mmos) u TBTU (533,0 wmr,
1,62 mmons). Tocne nepemermBanus B Tedenne 16 1 nmpu KT peakuoHHyro cmech pa3daBisuiu
Bogoi 1 DCM. DTu ABa Ciosi pa3nessiyii U BOAHBIA CIION 3KCTparupoBaiu ¢ nomombsio DCM.
OObennHEeHHBIN OPraHNYECKUI CIIOW MPOMBIBAJIM PACCOJIOM, CYIIWIHN Haa O0e3BoaHbIM NaxSO4 u
pPacTBOPUTENDb YAAIAIN NPU TOHWKEHHOM JAaBICHWHM W TOJNy4Yald HEOUUIIEHHBIH MPOIYKT,
KOTOPBIM OYMINANK C TMOMOLIBIO KOJIOHOYHOM Xpomarorpaguu Ha CHIIMKarejge M MOJydalu

HCKOMOE€ COCIUHECHUC.
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Breixon: 457,0 mr (72%); 'H-NMR (400MIw, CDCl3): & 9,03 (m, J=6,52Hz,1H), 8,17 (x,
J=4,32Hz, 1H), 7,79 (n, J=8,96Hz, 1H), 7,71 (c,1H),7,57 (n, j=2,96Hz, 2H), 7,38 (n, J=8Hz,
2H),7,19 (m, J=7,96Hz, 2H), 6,69 (an, J=8,96Hz, 4,4Hz, 1H), 4,19 (n, J=3,5Hz, 1H), 4,11 (c,
2H), 3,93 (c, 3H), 3,91-3,89 (m, 1H), 3,55-3,48 (m, 1H), 2,14-2,08 (m, 2H), 1,79-1,76 (m, 2H),
1,51-1,31 (m, 4H); Macca (m/z): 430,3 (M+H)".

VYka3aHHble HIKE COeAUHEHHs NpumMepoB 33-40 moaydanu MO 3KCIEPUMEHTAIBHOM

METOJIMKE, OITMCAHHOH B IpuMepe 32, ¢ HeOONbIIMMI HEKPUTHUECKIMU U3MEHEHUSIMHL.

IIpumep | Xumuueckas CTpyKTypa XapakTepUCTUKH MO JaHHBIM aHAJIU30B
Ne
[pumep 'H-NMR (400 MI';, CDCl3): § 9,03 (1, J=6,6
33 I'n, 1H), 8,19 (», J=4,3 T'y, 1H), 7,80 (c, 1H),
7,78 (nn, J=2,0, 8.9 T'u, 1H), 7,72 (n, J=2.0
I'n, 1H), 7,57 (¢, 1H), 7,45 (T, J=7.9 I'u, 1H),
6,99 (g, J=7,8 T'u, 1H), 6,92 (x, J=12,0 I'y,
1H), 6,71 (am, J=4.4, 9,0 I'u, 1H), 4,14 (7,
N-(1mc-18,28-2- J=2,7 T, 1H), 4,11 (c, 2H), 3,94 (c, 3H),
U APOKCULIMKIOTeKCHT)-5-[ 3- 3,94-3,89 (m, 1H), 3,54-3,49 (m, 1H), 2,14-
drop-4-(1-metun-1H-mupazon-4- | 2,08 (m, 2H), 1,79-1,76 (m, 2H), 1,49-1,27 (m,
wn)-6en3un]-mmappono[ 1,2- 4H), Macca (m/z): 448,2 (M+H)".
b |mupunazun-7-kapbokcamun
ITpumep "H-NMR (400 MI';, CDCls): 8 9,03 (z, J=6.4
34 I'm, 1H), 8,18 (@, J=3,2 I'u, 1H), 7,92 (7,

J=8,9 I'y, 1H), 7,62 (c, 1H), 7,58 (c, 1H), 7,50
(c, 1H), 7,26-7.21 (m, 2H), 7,04 (1, J=9,0 'Ly,
1H), 6,99 (mg, J=4.5, 9,1 T, 1H), 4,18 (x,
J=3.4 Tu, 1H), 4,12 (c, 2H), 3,95-3.87 (v,
N-(uc-18,2S-2- 4H), 3,53-3.48 (v, 1H), 2,13-2,06 (v, 2H),
I'napoxenumknorekcun)-5-[2- 1,78-1,75 (m, 2H), 1,48-1,30 (M, 4H), Macca
¢dTop-4-(1-metun-1H-nupazon-4- (m/z): 4482 (M+H)*,

w)-0en3wn|-iuppoo| 1,2-

b]mupunazun-7-kapbokcamun
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ITpumep
35

N-(umc-18,2S-2-
IMuppoxcunukiorekcun)-5-[6-(1-
metu- | H-upazon-4-un)-
NUPUIANH-3-UIMeTu |-

nupposto| 1,2-b Jnupunazun-7-

kapOokcaMuz

'H-NMR (400 MI';, CDCl3): & 9,01 (1, J=6.7
I'n, 1H), 8,45 (¢, 1H), 8,2 (n, J=4,3 T'u, 1H),
7,90 (c, 1H), 7.88 (c, 1H), 7.80 (x, J=8.8 I'n,
1H), 7,56 (c, 1H), 7,43 (n, J=2Hz, 1H), 7,36
(n, J=8,4 ', 1H), 6,72 (a1, J=8,9 'y, 4,4 T',
1H), 4,11 (c, 2H), 3,94-3,92 (v, 5H), 3,54
3,49 (m, 1H), 2,13-2,08 (m, 2H), 1,79-1,76 (m,
2H), 1,52-1,28 (M, 4H); Macca (m/z): 431,3
(M+H)*.

ITpumep
36

N-(umc-18S,25-2-
I'unpokcunukiorekcun)-5-[2,3-
mudrop-4-(1-merun- 1H-nupazon-
4-un)-Oenzmn|-nupponol 1,2-

b]mupunazuH-7-kapObokcamMun

"H-NMR (300 MI';, CDCl3): 8 9,02 (z, J=8.8
I'm, 1H), 8,20 (m, J=4.4 T'u, 1H), 7,92 (&,
J=11,2 T, 1H), 7,79 (¢, 1H), 7,73 (c, 1H),
7,56 (¢, 1H), 7,16 (T, J=9,6 T'n, 1H), 6,93 (T,
J=10,0 Tu, 1H), 6,76 (an, J=6,0, 12,0 T,
1H), 4,13 (c, 2H), 3,95 (c, 3H), 3,94-3,85 (m,
1H), 3,60-3,45 (v, 1H), 2,20-2,02 (M, 2H),
1,83-1,72 (m, 2H), 1,52-1,20 (M, 4H); Macca
(m/z): 466,1 (M+H)".

ITpumep
37

N-N
/

N-(umc-18S,25-2-

IMappokcunukiIorekcn)-5-[4-
¢rop-3-(1-merun-1H-nupazon-4-

w)-6enswmi|-imppodo| 1,2-

"H-NMR (300 MI'u, CDCls): & 9,04 (z, J=8.4
', 1H), 8,18 (1, J=4,4 T'y, 1H), 7,78 (c, 1H),
7,76 (n, J=11,2 T, 1H), 7,73 (¢, 1H), 7.55 (c,
1H), 7.35 (m, J=9,6 T'u, 1H), 7,05-6,95 (m,
2H), 6,71 (mn, J=64, 12,0 Tu, 1H), 4,17
(yic, 1H), 4,10 (¢, 2H), 3,94 (¢, 3H), 3,94-
3,85 (m, 1H), 3,60-3.45 (v, 1H), 2,20-2,02 (M,
2H), 1,83-1,72 (v, 2H), 1,52-1,20 (M, 4H);
Macca (m/z): 448,2 (M+H)".
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b]mupunasun-7-kapookcamMun

ITpumep
38

N-(umc-18S,2S-2-
TIMappoxcunmkiorekcn)-5-[3-(1-
metui- 1 H-mupazon-4-mn)-
6en3ui|-mupponol 1,2-

bmupunazun-7-kapbokcamun

"H-NMR (300 MI';, CDCl3): 8 9,05 (z, J=8.8
I'm, 1H), 8,17 (m, J=5,2 T'u, 1H), 7,79 (&,
J=12,0 T'u, 1H), 7,70 (¢, 1H), 7,58 (c, 1H),
7,56 (c, 1H), 7.35-7,0 (m, 3H), 7,06 (1, J=9.6
I'u, 1H), 6,69 (nn, J=6,4, 12,0 I'u, 1H), 4,21
(yurc, 1H), 4,12 (¢, 2H), 4,0-3,85 (v, 1H),
3,92 (c, 3H), 3,60-3.45 (m, 1H), 2,20-2,05 (m,
2H), 1,83-1,72 (m, 2H), 1,55-1,25 (m, 4H);
Macca (m/z): 430,2 (M+H)".

ITpumep
39

N

I
N

N

N-(3-
I'uppoxcurerparuaponupan-4-
wn)-5-[4-(1-metun- 1 H-nupazon-
4-n)-Oensun|-nupponol 1,2-

b]mupunazun-7-kapbokcamun

"H-NMR (400 MI';, CDCls): & 9,14 (z, J=5.6
Iy, 1H), 8,20 (m, J=1,20, 4,0 I'u, 1H), 7.81
(am, J=1,6, 9.2 T, 1H), 7,71 (¢, 1H), 7,57 (c,
1H), 7.56 (¢, 1H), 7,38 (m, J=8,0 T'u, 2H),
720 (n, J=8,0 Tu, 2H), 6,72 (ux, J=4.8, 9.2
', 1H), 4,92 (n, J=2,8 T'n, 1H), 4,11 (c, 2H),
4,11-3,98 (v, 3H), 3,93 (c, 3H), 3,68-3,60 (v,
1H), 3,51 (ar, J=1,6, 11,6 'y, 1H), 3,23 (t,
J=104 Tu, 1H), 2,07 (an, J=2.4, 12,8 T,
1H), 1,86 (mam, J=4.8, 12,0, 16,8 T'u, 1H);
Macca (m/z): 432,2 (M+H)".
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Tpumep "H-NMR (400 MI';, CDCl3): & 8,99 (1, J=8.,0
40 I'm, 1H), 8,45 (m, J=5,2 T'u, 1H), 8,25 (xm,
J=4,0 I'u, 1H), 7,92 (¢, 1H), 7,76 (n, J=8.4
I'm, 1H), 7.61 (¢, 1H), 7,45-7.38 (M, 1H),
7,30-7,25 (m, 2H), 7,13-7,05 (M, 1H), 6,78
(nm, J=4,4, 8,8 ', 1H), 4,22 (c, 2H), 3,96 (c,
3H), 3,96-3,88 (m, 2H), 3,60-3,48 (M, 1H),
2,18-2,08 (m, 2H), 1,83-1,75 (m, 2H), 1,55-
1,25 (m, 4H); Macca (m/z): 431,2 (M+H)".
N-(umc-18S,2S-2-
IMappoxkcunukiorekcmn)-5-[2-(1-
metui- | H-mupazon-4-wn)-
NUpUANH-4-UIMeTn]-
nupposo| 1,2-b Jnupunazun-7-
kapOokcaMun
IIpumep 41:

N-(uuc-185,25-2-I'napokcuuukiorekcun)-3-(4-6pomoeH3mn)-8-propuHaoan3uH- 1 -
kapOokcamuzg

F Br Ber Br
0. . o
| N . Cragwa | | v ~ ! Cragua 2
N —_— 0 // —_—
F

Br

CH

O, H OH o, H -
F OH OH F \I/’ ) F _\l/’,
Craguad 7 Cragua 2 CTamnA &
H,N
= e s, » B S » 3 e
N N N
§ 0 OH
Br Br

Cranus 1: Cunres 1-[2-(4-6pompennn)-2-okcortui]-3-¢propnupuanHuiitdpomuia

.}

ITpu mepemermmBanuu kK pactsopy 3-¢ropnupuansa (0,8 r, 8,2 mmons) B EtOAc (49,2
M), oxjakaeHHomy 1o 0°C, mobasnsiiu 4-Opomdenanmn Opomun (2,26 T, 8,2 mmoust). [locrne
nepememnBanus B TedeHne 16 1 npu KT ocagusiuunecst TBepabie BemecTBa OTGUIBTPOBBIBAIIH,
NPOMBIBAIM PACTBOpHUTENEM 3(HUPOM, CYIIMIM TPU TOHIKEHHOM JaBJIEHUH U TOJIYYad
HCKOMO€ COEeTUHEHHE.

Baixox: 0,85 r (35%); 'H - NMR (300 MI', DMSO): § 9,36 (¢, 1H), 8,96 (x, J=7.8 I',
1H), 8,80 (m, 1H), 8,43 (M, 1H), 8,02 (n, J=8,7 I'y, 2H), 7,93 (», J=8,7 I'u, 2H), 6,49 (c, 2H);
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Macca (m/z): 294,1, 395,9 (M+H)".

Cragus 2: Cunres stui-3-(4-6pombensornn)-8-propunaonmsun- 1 -kapdokcunara

ITpu nepemermmBanuu K pactopy 1-[2-(4-Opomdenni)-2-okcoatun]-3-pTopnupunuHuii
Opomuna, noiydenHoro Ha craguu 1 (0,85 r, 2,8 mmoms), B cyxom THF (11,5 mm) nmpu KT,
nobasmsumn Ko,COs (0,58 1, 4,2 mmonst) u stunnponuonar (0,31 mum, 3,1 mmomns). Ilocne
nepemerinBanus B Tedenue 16 1 npu KT peakipmonnyro cmecs pasbasisiiau Bogoi u EtOAc. Otu
ABa CIOS pas3feNsuld U BOIHBIN CiOH sKcTparupoBain ¢ nomoinsio EtOAc. OO0benuHeHHbIH
OpPTaHUYECKUN CJIOW ONUH pa3 MPOMBIBAIM PACCOJIOM, CylmMian Hajn Oe3BomHbiM NapSO4, u
pPacTBOPUTENb YOASIM TPU TOHMKEHHOM MAABJICHUHM M TIOJIyYald HEOUMIIEHHBIH TMPOAYKT,
KOTOPBIH OYHINAIK C TOMOLIBK) KOJIOHOYHOH Xpomarorpaguu Ha CHIMKarejie W MOJydaliu
HCKOMO€ COeTUHEHHE.

Beixom: 0,38 r (35%); 'H - NMR (300 MTI'uy, CDCl3):6 9,8 (m, J=6.9 I', 1H), 7,80 (c,
1H), 7,73-7,65 (m, 4H),7,20-7,11 (m, 1H); 7,08-7,0 (M, 1H), 4.4 (xB, 2H), 1,4 (1, J=6,9 ', 3H);
Macca (m/z): 390,0, 391,9 (M+H)".

Cranus 3: Cunres 3-(4-0pombenzonn)-8-propuHaonu3uH- 1 -kapOOHOBOH KUCIIOTHI

IIpn mnepeMemiMBaHUM K PacTBOpy 3TUI-3-(4-OpomOeH3omn)-8-hTOpUHIONIN3NH- 1-
kapbokcmiara, nmonydeHHoro Ha craanu 2 (0,2 r, 0,51 mmons), B 1:1 cmecu H>O u metanona (5,0
miT), oxyaxkneHHou 1o 0°C, nobasmsuin NaOH (0,041 r, 1,02 mmons). TTocne nepememmBaHus B
Te4YeHHUe 2 4 IPU KUTITIYCHUU C OOPATHBIM XOJIOAWIBHUKOM, PEAKLIMOHHYI CMECh OXJIAXKIAIH JI0
RT, nogxucmsimu ¢ momombto 2 H. HCI u skcrparuposanu ¢ nomomeio EtOAc. O6bennHeHHbIH
OpPraHUYECKUH CJIOH OAMH pa3 MPOMBIBAIM PAaccoJOM, Cymmiu Haja Oe3BoaHbM NaxSOs u
PacTBOPUTEND YAAISIIN PU NOHW)KEHHOM JaBJICHUU U MOJIyYaId HCKOMO€E COeTUHEHHE.

Beixon: 0,19 r (100%); 'H - NMR (300 MI', DMSO): § 12,5 (yur.c, 1H) 9,7 (1, J=6,9
I'u, 1H), 7,82 (x», J=8,1, 2H),7,76 (n, J=8,1, 2H) 7,65 (c, 1H), 7,55-7,45 (m,1H), 7,36-7,25 (m,
1H); Macca ( m/z): 360,0, 362,0 (M+H)".

Craguss 4: Cunres N-(uwmc-1S,2S-2-ruapokcuuakiorekci)-3-(4-6pomoer3 o )-8-
¢dTopunnoaM3UH-1-kapbokcamuna

[Tpu nepememBaHuK K pacTBOpy 3-(4-OpomOen3om)-8-PpTopruHIOIU3UH- 1 -KapOOHOBOI
KHCJIOTBI, oJiydeHHoU Ha ctaguu 3 (175 mr, 0,48 mmonnst), B DCM (4,8 mit), OXJIaxKI€HHOMY 10
0°C 0,72  mmogs), 1-

aMuHOIMKJIOrekcaHoaruapoxyopun (55,0 mr, 0,48 mmonst) u HATU (183,0 wmr, 0,48 mmons).

nocienosarenbHo  podasmsuim DIPEA (0,12 wmn

2 2

ITocne nepememmBanus B TeueHue 16 4 mpu KT peakunoHHyro cMmech pa3OaBisuii BOAOW U
DCM. DOtu gBa crnost pasfeisuidi W BOJAHBIM cJoN 3KcTparupoBaiu ¢ mnomoupo DCM.
OObennHEeHHBIN OPraHUYeCKUN CJIOH OMH pa3 MPOMBIBAJIIH PACCOJIOM, CYLIMIIA Haa O€3BOIHBIM
Na,SO4 u pactBOpuTeNnb yAamsii NPU MOHMKEHHOM JAaBICHUUM U MOJy4ald HEOYHILEHHBIH
NPOAYKT, KOTOPBIM OYHINAIA C TIOMOLIBID KOJOHOYHOH Xpomarorpaduu Ha CHIIHKArene H
NOJIy4aJI¥ HCKOMOE COEIUHEHHE.

Brixon: 180,0 mr (85%); 'H - NMR (300 MI'u, CDCls): 6 9,84 (n, J=6,9 'y, 1 H), 7,89
(c, 1H), 7,71 (m, J=8.,4 I'u, 2H), 7,67 (n, J=8,4 T'u, 2H), 7,18-7,10 (M, 1H), 7,05-6,95 (M, 1H),
6,58 (ym.c, 1H), 3,92-3,82 (m, 1H), 3,50-3,40 (M, 1H), 2,18-2,02 (m, 2H), 1,82-1,70 (M, 2 H),



40

1,52-1,25 (m, 4H); Macca (m/z): 459,0, 461,0 (M+H)".

Cranus 5: Cunres N-(uwmc-1S,2S-2-ruapokcuukiorekcn)-3-[(4
opomdpenmn)runpokcumeru|-8-propuHnonusus- 1 -kapOokcamuia

Ilpu mnepememuBanuu Kk pactBopy N-(umc-1S, 2S-2-ruppokcunukiorekcun)-3-(4-
Opomben3om)-8-pTOpUHIOIN3HH- 1 -kapOokcamua, nmonyueHHoro Ha craguu 4 (175,0 mr, 0,38
mMMoJisi), B MeraHotie (7,6 mu), oxnaxneHHomy no 0°C, mobasmsiiu NaBHy (21,0 mr, 0,57
mmouist). ITocne nepemernnBanus B Tedenne 2 4 npu KT peakunonHyo cMmechk pa3daBisuin BOAOH
u EtOAc. Otu nBa cjosi pasnmensyii U BOAHBIA CiIOW SKcTparupoBanu ¢ nomounsio EtOAc.
OObenMHEHHBIN OPraHUYeCKU CJIOH OMH pa3 MPOMBIBAIH PACCOJIOM, CYLIHIIA Haa Oe3BOIHBIM
Na,SO4 u pacTBOpUTENb YAASUIA TPU TOHMKEHHOM JABJICHWU W TIOJIYyYadd HCKOMOE
COEIHEHHE.

Beixox: 175,0 mr (100%); 'H - NMR (300 MI'y, CDCls): & 8,07 (n, J=6,9 I'ni, 1H), 7,47-
7,32 (m, SH), 7,06 (ym.c, 1H), 6,78-6,67 (M, 1H), 6,63-6,53 (M, 2H), 6,13 (c, 1H), 4,38 (ym.c,
1H), 3,88-3,75 (m, 1H), 3,47-3,35 (m, 1H), 2,15-2,0 (M, 2H), 1,70-1,60 (M, 2H), 1,45-1,18 (M,
4H); Macca (m/z): 461,1, 463,1 (M+H)".

Cramguss  6: Cunres  N-(uwmc-1S,2S5-2-rHapOKCHIMKIOTeKCH )-3-(4-0pombeH3m)-8-
¢dTopurnONM3MH-1-KapObokcamuna

IIpu mnepememmBanuu K pactBopy N-(uuc-1S,2S-2-ruppoxcuuukiorekcui)-3-[(4-
Opomdenmn)rungpokcumeru|-8-GTopuHIONMM3HH- | -KapOOKCaMuia, MOJYYSHHOTO Ha CTaauH S
(170,0 mr, 0,36 mmons), B TpudTOopyKcycHON kuciote (0,29 mu, 3,6 MMOJIS) , OXJTaXKIEHHOMY J10
-10°C, mobansiu TpusTricunad (0,12 mit, 0,79 mmons). [lociae nepemerniBanust B TeueHne 1 9
npu 0°C peakimoHHyro cMech pasdasisiu 10% BoxueiM pactBopom NaHCO3 u EtOAc. Otu nBa
CJOsI pasfessuid M BOAHBIN cjod skcrparupoBanu ¢ nomoinbio CHCl;. OObennHeHHbIH
OpPraHMYecKHUH CIIOW OJMH pa3 NMPOMBIBAIM PACCOJIOM, CyIIMiaM Haj Oe3BomHbiM NarSOs u
pPacTBOpPUTENb YAAIAIN IPU TOHIKEHHOM MAABJIEHUM M TOJIy4Yald HEOUUINEHHBIH IMPOAYKT,
KOTOPBIM OYHINATH C TOMOLIBK) KOJIOHOYHOH Xpomarorpaguul Ha CHUIMKareie W MOJydasiu
HCKOMO€ COeTUHEHHE.

Beixox: 0,9 T (54%); 'H - NMR (300 MI'u, CDCl3): & 7,51 (n, J=7.2 T, 1H), 7,43 (x,
J=8,1 I'u, 2H), 7,23 (c, 1H), 7,03 (», J=8,1 I'u, 2H), 6,74-6,52 (M, 3H), 4,16 (c, 2H), 3,91-3,80
(M, 1H), 3,50-3,40 (m, 1H), 2,18-2,02 (m, 2H), 1,82-1,72 (m, 2H), 1,45-1,25 (m, 4H); Macca
(m/z): 445,1, 447,1 (M+H)".

VYKka3aHHbIE HUXXE COEQUHEHUs NpuMepoB 42-47 mnoiydanu NO 3KCIEPUMEHTAIBHOU

METO/MKE, OMMCAHHOH B puMepe 41, ¢ HeOOMbIIUMU HEKPUTHUECKUMH U3MEHEHUSIMU.
ITpumep Xumuueckasi CTpykTypa XapaKkTepUCTUKU MO JAHHBIM aHAJIU30B

Ne
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ITpumep
42

N-(umnc-18S,25-2-
I'unpOoKCUIIMKIIOTeKCHIT)-3-OeH3 -

8-(bTopuHaOIM3UH- 1 -KapOOKcaMua

'H - NMR (300 MI'u, CDCls): 8 7,57 (x,
J=6,6 Tu, 1H), 7.50-7.10 (m, 6H), 6.80-
6,65 (M, 2H), 6,60-6,50 (M, 1H), 4.86
(yurc, 2H), 4,20 (c, 2H), 3.90-3.80 (m,
1H), 3,55-3,45 (m, 1H), 2,20-2,02 (m, 1H),
1,82-1,70 (m, 2H), 1,50-1,20 (v, 4H);
Macca (m/z): 367,3 (M+H)".

ITpumep
43

N-(umc-1S,25-2-
IMuppokcunukiorekcun)-3-(2-
XJIOPITUPUANH-4-UIIMETHI)- 8-

dropunnonu3uH- 1-kapOokcamun

'H - NMR (300 MI'u, DMSO): & 8,33 (x,
J=4,5 Ty, 1H), 7.98 (n, J=6,3 T'u, 1H),
7,62 (1, J=6,2 Tu, 1H), 7,40 (c,1H), 7,26
(1, J=3,3 'y, 1H), 7,03 (c, 1H), 6,75 -6,71
(m, 2H), 4,62 (1, J= 4,5 T, 1H), 4,37 (c,
2H), 3,60 (ym.c, 1H), 3,14 (m, 1H), 1,89
(m, 2H), 1,61 (M, 2H), 1,23 (m, 4H); Macca
(m/z): 402 (M+H)*.

ITpumep
44

0 “
F NH OH

N
N~

N-(umc-1S,25-2-
IMappokcunmkiorekcmn)-3-(4-
METOKCHOEH3M)-8-

¢dropurnONN3UH-1-KapObokcaMun

'H - NMR (300 MI', DMSO): § 7,91 (x,
J=6,6 Tu, 1H), 7,57 (1, J=6,6 Tu, 1H),
7,18 (n, J=8,4 ', 2H), 6,92 (¢, 1H), 6,88
(n, 1=8,7 T'ny, 2H), 6,77 (n, J=6,9 ', 1H),
6,7-6,66 (t, J=6,0 T, 1H), 4,63 (1, 1=4,8
I, 1H), 4,19 (c, 2H), 3,71 (¢, 3H), 3,57
(yirc, 1H), 3,16 (m, 1H), 2,68- 2,63 (m,
2H), 2,0-1,89 (m, 2H), 1,70-1,64 (v, 2H),
1,35-1,20 (M, 2H); Macca (m/z): 397,0
(M+H)*
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ITpumep
45

N-(1mc-185,25-2-
IMuppokcunukiorekcun)-3-(4-
THA30J1-4-UIOeH3 1T )-8-

¢dropurnoONN3UH-1-KapObokcaMuna

'H - NMR (300 MI'u, CDCLs): & 8.8 (c,
1H), 8.,43- 8,37 (m, 1H), 8,16 (c, 1H), 7,92
(m, J=8,1 I'n, 2H), 7,76 (n, J=8.1 I'u, 1H),
7,59 (c, 1H), 7.28 (1, J=8.1 T', 2H), 6,95-
6,91 (t, J=8,4 I'u, 1H), 6,69 (¢, 1H), 5,76
(m, J=5,4 T'u, 1H), 4,21 (¢, 2H), 3,51- 3,40
(m, 1H), 3,18 (ym.c, 1H), 2,1-2,03 (m, 2H),
1,77-1,71 (m, 2H), 1,43 125 (m, 4H);
Macca (m/z): 450 (M+H)".

ITpumep
46

N-(3-I'mapokcurerparuaponupas-4-
win)-3-(2-xnopnupuanH-4-
WIMETHI)-8-(QTOPUHAONU3NH- 1 -

kapOokcamus

'H - NMR (400 MTI', CDCls): & 8,34 (n,
J=4,8 1H), 7,98 (n, J=6,8 T'y, 1H), 7,80 (x,
J=72 T'u, 1H), 7,405 (c, 1H), 7.26 (x,
J=5,2Tu, 1H), 7,03 (¢, 1H), 6,81 (T, J=7.6
T'u, 1H), 6,68 (1, J=8.4 T, 1H), 4,96 (x,
J=5,2 'y, 1H), 4,37 (c, 2H), 3,85 (c, 2H),
3,81 (r, J=10,4 T, 2H), 3.45-3,40 (M,
1H), 3,06 (1, J=10,4 T'u, 2H); Macca
(m/z): 403,0(M+H)*.

ITpumep
47

F NH

o N
N

OCH;

N-(3-T'mapokcurerparuaponupas-4-
11)-3-(4-MeTOKCUOCH3 1T )-8-

¢dropurnoNM3UH-1-kapbokcamMun

'H - NMR (400 MTI', CDCl3): & 7,59 (x,
J=6,8Hz, 1H), 7,21 (¢, 1H), 7,08 (n, J=8.4
I'u, 2H), 6,84 (n, J=8,8 I'u, 2H), 6,72 (&,
J=4,0 Ty, 1H), 6,66 (n, J=8.4 I'u, 1H),
6,57-6,54 (m, 1H), 4,89 (n, J=4,2 T'u, 1H),
4,14 (c, 2H), 4,10-3,98 (m, 3H), 3.78 (c,
3H), 3,71-3,70 (m, 1H), 3,52-3,45 (M, 1H),
3,28-3,20 (m, 1H), 2,10-2,05 (m, 1H), 1,90-
1,78 (m, 1H); Macca (m/z): 399,0 (M+H)".

ITpumep 48:

N-(uwmc-1S,2S-2-T unpokcunukinorekcin)-S-[4-(1-merun- | H-nupazon-4-wn)-6en3mn|-8-

dTopurnONM3UH-1-KapOoKcaMu
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H H
PN, PH PN, P8
N HO‘B_QH S
a N / Craana 1 2 Nt

+ H/\S _—
NN
\
Br =
—~N. .
N

IIpu mnepememuBannu K pactBopy N-(uuc-1S, 2S-2-rHapoKCHUIMKIOreKCH)-3-(4-
Opomben3un)-8-pTopuHaoNN3uH- 1 -kapOokcaMua, MoTy4eHHOro Ha craguu 6 npumepa 41 (30,0
mr, 0,06 mmorst), B 1,4-nuokcane (3,0 M) npu KT, mocnenosarensro nodasisuin Na,COs (0,019
r, 0,18 mmous), 1-mermnmupason-4-6oponosyro kucyory (0,008 r, 0,06 mmons) u H,O (0,61
mi). Ilocme npmerasupoBanmsi B TeueHue 10 wmuH  pobaensimm  komrieke  1,1'-
ouc(nudpenunpocduno)peppouen-namutaauit( ) nuxnopuna ¢ muxaopmerasom (0,003 r, 0,003
mmoris). Temmepatypy peakimonHoi cmecu noBbimain 10 100°C u nepeMernnBaiy B Te4eHUE 3
9 npu 3Toi Temmeparype. [locne oxmaxneHus: peakuuonHon cmecu 10 RT ee ¢umbrposamm
yepe3 cioil uenura. st mpombiBku ciost ucnionb3oBad EtOAc. OOwvenuHeHHBIH QUIbTpaT
IPOMBIBAJIA BOJIOH, 3aTEM PaccoIOM, CYIIWIN Hajx Oe3BonHbIM NapSOy4 1 pacTBOPHUTEND VAN
IOpU TOHWKEHHOM JIaBJICHWH M TOJy4Yajdd HEOUWINEHHBIH MPOAYKT, KOTOPBIH OYMIIAIH C
MIOMOIIBIO KOJIOHOYHOM XpoMaTorpaduu Ha CHIIUKArese U NoJy4all HCKOMOE COeIMHEHHE.

Baixox: 8,2 mr (26%); 'H - NMR (300 MI't, CDCl3): 8 7,72 (c, 1H), 7,57 (n, J=7.2 ',
1H), 7,42 (¢, 1H), 7,40 (n, J=8.,1 I', 2H), 7,23 (¢, 1H), 7,15 (a, J=8,1 I'u, 2H), 6,74-6,52 (M,
3H), 4,20 (c, 2H), 3,93 (c, 3H), 3,80-3,70 (m, 1H), 3,50-3,40 (m, 1H), 2,18-2,02 (M, 2H), 1,82-
1,72 (m, 2H), 1,45-1,25 (m, 4H); Macca (m/z): 447,3 (M+H)".

VYka3aHHbIE HIKE COEAUHEHHs NpuMepoB 49-51 moaydanu MO 3KCIEPUMEHTAIBHOU

METOOHKE, OIMMCAHHOM B pumMepe 48, ¢ HEOOJIbIITUMHU HEKPUTHYCCKUMH U3MCHCHHUAMMU.

IIpumep Xumuueckasi CTpykTypa XapakTepUCTUKU MO JAHHBIM aHAJIU30B
Ne
[pumep 0 'H - NMR (400 MT', CDCl;):8 8,4 -8,37
49 5 o (m, 1H), 7.7 (c, 1H), 7.5 -7.64 (m, 1H), 7.6
K NH (c, 1H), 7.4 (n, J=8,2 T'n, 2H), 7.17 (x,
i J=11,6 T, 2H), 6,99-6,92 (m, 1H), 6.7 (c,
o Nt
1H), 5,80 (z, J=5,6 'u, 1H), 4,15 (c, 2H),
< 1\1]‘1 4,10-4,06 (M, 1H), 4,0-3,90 (M, 2H), 3,70-
N 3,60 (m, 1H), 3,52-3,45 (v, 1H), 3,28-3,19

N-(3-T'unpoxcuteTparuaponupan- | (. 1y) 210-2,02 (m, 1H), 1,90-1,78 (m,

4-nn)-3-(4-(1-merun-1H-impazon- 1H) ; Macca (m/z); 449,0 (M+H)".
4-n)-0eH3un)-8-PTopuHIONIN3HH-

1-xapbokcamuz
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Tpumep O 'H - NMR (400 MI'y, DMSO): & 8,29 (c,
50 o 2H), 8,08 (c, 1H), 7,82-7.78 (1, J=7,6 T'n,
i NH 2H), 7,52 (n, J=7.2 Ty, 2H), 7,25 (z, J=7.2
99 T, 2H), 7,06 (c, 1H), 7.06 (r, J=8,4 I'y,
1H), 4,20-4,12 (m, 1H), 4,19 (c, 2H), 4,05-
\\f\ff 3,98 (m, 2H), 3.85 (c, 3H), 3,60-3,50 (m,

AN

2H), 2,03-1,95 (m, 2H), 1,72-1,55 (m, 2H);

NA(T 4-ym)-3-(4-
(Terparmponupan-4-mm)-3-( Macca (m/z): 433,0 (M+H)".

(1-metun-1H-niupazon-4-wn)-

Oensu)-8-pTopuHIOoMU3HH- | -

KapObokcaMu
[pumep 0 'H - NMR (400 MI', DMSO-d¢): & 8,31-
51 0 8,25 (M, 2H), 8,08 (¢, 1H), 7,81 (c, 1H),
F N OH
7,51 (m, J=8.,0 I'n, 2H), 7,25 (n, J=8.,0 I'Ly,
N
s Nt 2H), 7,20 (¢, 1H), 7,06 (c, 1H), 5,12 (ym.c,
1H), 4,21 (c, 2H), 4,10-3,92 (m, 3H), 3,84
N
\ 1\‘1\ (c, 3H), 3,56-3,50 (v, 4H), 1,76-1,72 (m,
2H; Macca (m/z): 449,0 M+H)*.
N-(4-T'ugpokcureTparuaponupas-
3-mn)-3-(4-(1-merun-1H-nimpazon-
4-u)-0eH3u)-8-PTOPUHIOTU3UH-
1-kapOokcamun
IIpumep 52:
Onpenenenue 3naueHuii ECsy mist amiocTepuyeckoil aKTUBHOCTH JJIsi MyCKapHUHOBOTO
peuentopa M1:

Juauro kaerok CHO, cTabuiIbHO 3KCIPECCHPYIOLINX PEKOMOWHAHTHBIA MyCKAPHHOBBIN
peuentop M1 ugenoseka, u penoprepHyto cuctemy pCRE-Luc ucnonp3oBanu s aHanusza Ha
OCHOBE KJIETOK. OJTOT aHaJu3 TPEACTaBIsieT COOOH OCHOBAaHHBIH HAa HEPATUOAKTUBHBIX
COEMHEHMSIX MOAXOJ A u3ydyeHus cBsizbiBaHus coeauHeHust ¢ GPCRs. B atoMm cnenmansHOM
aHAJN3€ ONpPENEeNISIOT COAEp’KaHHE BHYTPUKJIETOYHOTrO wHukindeckoro AMP, xortopsiii
MOIYJHPYETCsl aKTUBALMEH WIM HMHCHOMpPOBaHHEM pelentopa. PekoMOMHAHTHbBIE KIETKH
YKPBIBAIOT PEMIOPTEPHBINA I'eH JronHdepaspl o7 KOHTPOJIEM 3JIeMeHTOM oTBeTa CAMP.

VKka3zaHHbIE BBIIE KIETKA BBIPAIMBAIN B 96-JIYHOUHBIX OeJbIX IUTAHIIETax C
npo3pauHeiM 1HOM B cpene Hams F12, conmepskameii 10% ¢eranpHON ObIubeil CHIBOPOTKH
(FBS). Ilepen nobaBneHneM COeIUHEHUH WM CTAHOAPTHOTO arOHUCTA KJIETKU BBIAEPKUBAJIH B
OeccpIBOPOTOYHOI cpene B TeueHne Houn. K kierkam no0aBisiiif UCCIeayeMble COSAUHEHHS B
yBEMYUBAIOIUXCS KOHLEeHTpauusax u ECyo aunerwixonuna B cpene OptiMEM. HakyOaruro

nponospkamu nipu 37°C B umakyOatope ¢ CO, B Teuenue 4 u. Cpeny yaaisad U KIETKH
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npoMbiBas 3abydeperasiM (ocharom ¢uznonorndecknMm pacteopoM. KiieTkm monsepraiu
JU3UCY W aKTUBHOCTH JIFOLM(epa3bl OMPEeAessyii ¢ MOMOLIbI0 JIoMHHOMETpa. NHTEHCHBHOCTH
JEOMHUHECHEHIIMH JUIsl KaKJOW KOHLEHTPALMKA HCCIEAyEeMOro BeIIeCTBAa HOPMHUPOBAIM Ha
BBI3BAHHBIN AIeTUIIXOJIMHOM MAaKCHUMAJbHBIM OTBET M JAaHHbIE AHAJIMU3HPOBAIA C TOMOIIBIO
nporpammuoro obecnieuenust Graphpad. 3nauenus ECsy anst coenuHeHM onpenessuy, Kak
KOHLIGHTPALIUIO, HEOOXOOUMYIO Ui CTUMYJHPOBAaHMs aKTMBHOCTU Jromudepassl Ha 50% B

npucytcteun ECyy anerunxomnuxa.

ITpumep Ne ECso (HM) ITpumep Ne ECso (HM)
1 1466 27 1701
2 419 28 10000
3 653 29 1014
4 836 30 1645
5 2132 31 1034
6 3027 32 66

7 779 33 259
8 863 34 989
9 2112 35 599
10 1224 36 94
11 1301 37 1003
12 1338 38 1528
13 1762 39 291
14 1083 40 1654
15 1509 41 236
16 2765 42 1129
17 10000 43 2064
18 3715 44 1595
19 2104 45 3193
20 1338 46 463
21 179 47 1106
22 1760 48 166
23 119 49 1211
24 1183 50 2528
25 2286 51 3652
26 643

ITpumep 53:
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DapMaKOKMHETHUECKUE UCCIENOBAHUS HA IPBI3yHAX

B kadecTBe HKCHEpPUMEHTAIBHBIX JKHBOTHBIX HCIMOJIb30BAIM caMLOB Kpbic Wistar (260 +
50 r). XKuBOTHBIX MO OJHOMY MOMEINAJIH B IOJMIIPONMIEHOBbIE KJIETKH. 3a 1Ba IHSA [0
NPOBEIECHUST HCCIEAOBaHMUS CaMLOB Kpbic Wistar aHeCcTe3upoBalu U30(IypaHOM st

OINEpallMOHHOTO BBEIEHHWs KareTepa B speMHyI0 BeHy. Kpbic ciy4aiiHeiM  oOpa3om
pacmipenensiii B Tpymnmnbl st nepopanbHoro (3 wmr/kr) u BHyTpuBeHHoro (BB) (1 wmr/kr)
BBeneHNs (n=3/rpynna) u 1o nepopaibroro (IT0) BBeneHUs KPBICH rOJIOAANIN B TEYEHHUE HOYH.
OnHako KpbiCaM, Ha3HA4YE€HHBIM il BHyTpuBeHHOro (BB) BBemeHus, B HeorpaHHYEHHOM
KOJINYECTBE MPENOCTABIISLIA KOPM U BOAY.

B 3anmaHHbBIN MOMEHT BpeMeHH Opaiii mpoObl KPOBU U3 SIPEMHOMN BEHBI M JJIs1 IOTIOJTHEHUS
BBOJAMJIM SKBUBAJICHTHBII 00beM OOBIMHOTO (HU3UOJOTHYECKOrO pPacTBOpa. B3sTyr0 KpOBb
NEePEeHOCIIIM B MapKHPOBAaHHYIO Mpobupky OmnmneHnopda, comepxkamyro 10 Mk remapuHa B
KadecTBe aHTUKoAryysiHTa. OObMHO TpoOBI KpoBU Opaniu B CIEOYIOLINE MOMEHTHI BPEMEHH:
gyepes 0,08, 0,25, 0,5, 1, 2, 4, 6, 8 u 24 4 nocne BBeaeHusi. Kposb nenrpudyruposanu mpu 4000
o0/mMuH B Teuenne 10 muH. Ilnasmy oTmemstmii M O TPOBEACHUS aHAIN3a XPAHWIN B
3amopokeHHOM Buae npu -80°C. KoHIeHTpaluu HCCleNyeMbIX COEIUHEHUN B IIa3Me
KOJINYECTBEHHO OIpeneNsyii Mo arrecroBaHHOM Meronuke LC-MS/MS ¢ wucnonp3oBaHueM
NOAXONALIEH MPOIenyphl 3KCTpakiuy. KOHLEHTpAlMi HCCIENyeMbIX COESAMHEHUH B IIa3Me
OTpeneNsI B KaTUOpOBOYHOM amamna3zone npumepHo 1-1000 wr/min. HMccnenyemele oOpasmbl
AHATM3UPOBAIM C UCHOJb30BaHUEM Habopa KaanmOpOBOYHBIX OOpa3loB U OOpasloB st
KOHTPOJIsI KaueCTBa pPaclpeeNleHHbIX 10 Habopy.

dapmakokunerndeckue mapamerpoel Cmax, AUC,, Tip, kimupeHC W OHOJOTHYECKYIO
noctynHocTh (F) paccuuThiBamu ¢ MOMOLIBI0 HEKOMIIAPTMEHTHON MOAENIH € MCHOJIb30BAHHUEM
CTaH/APTHOH HEKOMIIAPTMEHTHOIN MOJENN C MOMOMIBIO IporpaMmHoro odecrnedeHust Phoenix
WinNonlin Bepcuu 6.0.2 nmm 6.0.3.

ITpume | ROA Crnax AUCy Tip (9) Knupenc F%

p Ne (ar/mi) (Hr.9/m) (M1/MHH/KT)

3 ITepopanbho | 132 + 31 1390+ 780 |3,6+£0,2 - 49 £ 27
BB _ 951+£213 |35+1,1 17+3

4 Ilepopanbuo | 105+ 3 457+ 73 39+1,4 - 25+4
BB _ 599 + 58 24%09 27+3.4

20 [Tepopanbro | 402 + 98 1610+ 139 |3,4+0,7 - 390+3
BB _ 1380 £390 |2,7+0,8 122+3.1

21 ITepopanbro | 687 + 169 | 5470 £ 1366 | 3,4+ 1,01 - 49+ 12
BB _ 3703 £ 768 | 2,5+0,7 46+09

32 ITepopanbro | 650 +224 | 4900 £ 1640 | 3,2+ 0,4 - 50+ 17
BB 3257+802 |32+12 52+ 1.4

33 Ilepopanbro | 414 £ 21 2820 + 20 2,7+0,1 - 103
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BB - 908 + 164 1,3+0,2 19+3.8 0,7
34 Ilepopanbsuo | 793 £+ 86 6393 +£312 | 44+23 - 66+ 3
BB - 3227+625 |3,7+0,3 50+0,7
IIpumep 54:

Hccnenosanne NpOHUKHOBEHMsI B TOJIOBHONW MO3T IPBI3yHOB

B kadecTBe SKCNEpUMEHTAIBHBIX JKUBOTHBIX UCIOJIB30BAIHN caMLOB Kpbic Wistar (260 +
50 r). B TedeHue sKCIepUMEHTa JKUBOTHBIM B HEOTPAHUYEHHOM KOJHYECTBE MPEAOCTABJISIIH
BOJY M KOPM U MX Jep>Kalii B LIUKJIE 12 4 OCBelleHne/3aTeMHEHUE.

IIpoHUKHOBEHUE B TOJIOBHOI MO3T ONpEessUId AJisl KPBIC MO OTAENBbHOCTH. Xa JA€Hb 10
BBEJICHUSI CaMLIOB KpbIc Wistar aKKJIMMAaTU3UPOBAIN M CIy4alHBIM OOpa3OM pacrpenessuii B
TPYIIBI O UX Macce. B xaxzpiii MomeHT Bpemenu (0,5, 1 1 2 1) HCromp30BaI N=3 KUBOTHBIX.

Uccnenyemble COENUHEHHs, TNPUTOTOBJICHHBIE HAMJIEKAIMNM 00pa3oM, BBOIWJIH
nepopaybHO (B KOJMYECTBE, HKBHUBAJEHTHOM CBOOOIHOMY OCHOBaHMIO) TO 3 Mr/kr. ITpoOsl
KPOBU Opaiy myTeM MpPOKAIbIBAHHUS CEpALa C MCIIONb30BAaHUEM aHecTe3nu nsodiypanom. Jls
cOopa TKaHM TOJIOBHOTO MO3ra JKHUBOTHBIX yMepiusisud. Otaensnm 1uasMy u  oOpasibl
rOJIOBHOT'O MO3ra 'OMOI€HU3UPOBAJIM M A0 IMPOBEAEHHUS aHAIM3a XPAaHUJIH B 3aMOPOKEHHOM
Bune npu -80°C. KoHuUeHTpaluu HCCIeNyeMbIX COEAMHEHWH B IUIa3Me€ U TOJIOBHOM MO3re
onpexnensiiau no meroanke LC-MS/MS.

KonueHTpauuu uccienyeMplx COeIMHEHUHN B IJ1a3Me U TOJIOBHOM MO3Te KOJIMYECTBEHHO
ompenensyi 1Mo arrectoBaHHoil Meronuke LC-MS/MS ¢ HCHONB30BaHHEM MMOAXOISLIEH
NpoLEeAypbl SKCTpakui. KOHLeHTpaluy UCCleayeMbIX COCJUMHEHHH B MJIa3Me U TOMOTeHHU3aTe
TOJIOBHOT'O MO3ra ONpeAessuii B KaluOpoBouHOM amamazoHe 1-500 ur/mu. Hccnemyemble
00pasiibl AHAJTM3UPOBAITH C UCTIOJIB30BAHUEM HAOOpa KaInOPOBOYHBIX 00Opa3IOB U 0OPA3LIOB IS
KOHTPOJII Ka4decTBa pacIpeleNeHHbIX 10 Habopy. PaccunThiBaaM OTHOIIEHHE 3HAYEHUH

rosioBHoM mMosr/masma (Cb/Cp) u pe3ynbTaTsl IPUBENEHBI HIKE B TAOJIHULIE.

ITpumep Ne [IponukHOBeHne B rosoBHOH Mo3r kpeic (Cb/Cp) mocne BBemeHwHs
OIHOKpATHOH 03kl 10 3 Mr/kr, [T0 3a 1,0 4

3 1,90 £ 0,27

4 1,31+0,11

20 1,52+0,15

21 0,24 + 0,02

32 0,15+ 0,02

33 0,20 £ 0,001

34 0,13 +0,02

ITpumep 55:

Monenb TecTa Ha pacrio3HaBaHUe 0ObEKTa
C moMoIbI0 3TOW MOAENIHM MCCIIENOBATIM CIIOCOOHOCTh COENMHEHHH, INpeyiaraeéMblx B

HACTOsAIIEM U300pEeTeHNH, YIyqIIaTh O3HABATEIbHYIO CIIOCOOHOCTb.
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B kauecTBe 3KCIEPUMEHTAJBHBIX >KUBOTHBIX HCIOJB30BAIN CaMLOB Kpbic Wistar (B
Bo3pacre 8-10 Hemenp). B kaxayro kieTky mnomemand 1o 4 >KUBOTHBIX. 3a J€Hb [0
SKCIIEPUMEHTa KUBOTHbIe mosydanun 20% kopma. B TedyeHmne sKkCneprMeHTa >KHBOTHBIM B
HEOTPAaHMYEHHOM KOJIMYECTBE IMpPENOCTaBIsAIN Bony. JKMBOTHBIX nepkand B Iukie 12 4
OCBEIIIEHNE/3aTEMHEHHE B IIOMELIEHUH C PeryJHpOBaHHUEM TeMIepaTypbl M BJIAKHOCTH.
DKCNEepUMEHT MPOBOAUIIHN B KPYIJIBIX MM KBAAPATHBIX JIOTKAX, U3TOTOBJIEHHBIX M3 aKPUJIOBOM
cMmonbl. B neHp 1 KpbIC A1 IPUBBIKAHUS BBIAEPXKUBAIM B TeUeHHE N0 | 4 B MHAMBUAYAJIbHBIX
JIOTKAX MPU OTCYTCTBUH KaKUX-JTHOO OOBEKTOB.

Kpbicbl onHo# rpynmbl U3 12 ocobeli mosydanu pa30aBHTENb, a JKUBOTHBIC APYTOH
IPYIIIBI TOTy4ain coenuHenue ¢popmysl (I) 1o mpoBeneHUs: UCCIENOBAHUA IO O3HAKOMIICHHIO
(Ty) u BeIOOPY (T2). Bo Bpemsi ¢a3br o3Hakomuienus, (T;), KppIC MO OTAENBHOCTH HA 3 MHH
NOMEIIAJIH B JIOTOK, B KOTOPOM 2 OJJMHAKOBBIX 00BEKTA (2] U &) PacIoyiarajich Ha PaCCTOSHUU
10 cm ot crenku. Uepes 24 4 nocne T mpoBOAUIN UCCIIETOBAHUE AOJTOBPEMEHHON naMsTu. Tex
K€ KPBIC MMOMELIAM B TOT K€ JIOTOK, B KOTOPBIX X MOMEIIanH npu uccienosanuu 1. . Bo
Bpemsi (haswl BeIOOpa (T2) KphicaM MPEAOCTaBISUIH BO3MOKHOCTh 00CIIEIOBATh JIOTOK B TEUSHHE
3 MUH B IPUCYTCTBUH KOITUU 3HAKOMOT'O 00bekTa (a3) u omHOro HoBoro oowvekra (b). Bo Bpems
uccienosaanii T; u T, obcnenoBaHue kaxkaoro odObekTa (OmperesieHHOe, KaKk OOHIOXUBAHUE,
o0nM3bIBaHUE, JKEBAHWE WM JBWKEHHE BHOPHCC NPU NPUOIIDKEHUH HOCa K OOBEKTY Ha
paccTosiHue MeHee | CM) perucTpUpOBAIH CEKYHAOMEPOM.

T, moxHOE BpeMst 00CeIOBaHUSI 3HAKOMBIX OOBEKTOB (a1+a;).

T, monmHOe Bpems oOcnenoBaHust 3HAKOMOTo 00beKTa HOBOTro 0ObekTa (as +b).

HccnenoBanue pacrno3HaBaHHMsl OOBEKTAa NPOBOAMIN, KaK OINUCAHO B MyOJIMKAILUH
Ennaceur, A., Delacour, J., 1988, A new one-trial test for neurobiological studies of memory in
rats - Behavioural data, Behav. Brain Res., 31, 47-59.

ITpumep Ne | loza Cpennee BpeMsi obcnenoBanus | 3akio-
oowvekta£S EM (c¢) YeHHe
3HaKOMBIN OOBEKT Hogblit 00bekT

20 1 mr/kr, ITO 10,31+ 1,07 14,92+ 1,11 AXTHUBHBI

32 3 mr/kr, I10 11,64 £ 2,16 19,81 + 2,96 AXTHBHBI

34 0,3 mr/kr, I10 10,35+ 1,75 15,63 + 3,23 AXTHUBHBI

ITpumep 56:
HccrnenoBanne BIMAHUS TETAa-MOAYJSILMM B JOPCAJIbHOM OTAENE THIIOKaMIa

aHEeCTe3MPOBAHHBIX CAMLIOB KpbIc Wistar B KOMOMHAILIMK C HHTHOUTOPOM ALl€THIIXOJINHACTEPA3HI
JOHETIe3UJIOM

UccnenoBano BiusiHue coenuHernss M1 PAM  (nmpumep 32) B komMOuHammm c
JOHENE3MIOM Ha aKTUBHOCTh I'OJIOBHOTO MO3ra B KadecTBe (papMakoqMHAMHUYECKOH KOHEYHON
TOUKH

CammoB kpbeic Wistar (240-320 1) aHecTe3upoBajyd IyT€M BHYTPUOPIOIINHHOIO

BBeneHus yperana (ot 1,2 go 1,5 r/kr) nj1si UMITJIaHTalUK KaTeTepa B JIEBYIO OCIPEHHYIO BEHY.
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JKvBOTHOrO MOMEINANH B CTEPEOTAKCHUECKYI0 PAMKY Il UMILIAHTALMH 3JIEKTPoaa (IIPOBOJIOKA
u3 Hepxkaperomiei cramy, Plastics One) B mopcanbHblil otaen runmokamma (AP: -3,8 mm; ML:
+2,2 mm; DV: -2,5 mm; Paxinos and Watson, 2004). Bunonisipaslii CTUMYJTUPYIOIIHI 3JIEKTPOX
(HeCKpy4eHHbIe NPOBOJIOKH W3 HEPIKaBEIOIIEH CTalu C PacCTOSTHUEM MEXY KOHIIAMH, PaBHBIM
0,75-1,0 mm, Plastics One) umruianTupoBainu B opanbHoe saapo mocta (NPO; AP: -7,8 mm; MJIL:
1,8 mm; DV: -6,0 mm; Paxinos and Watson, 2004). Kpome TOro, OAuH 3JEKTPOI
UMIUTAHTHPOBAJI B MO3XKEUOK M OH CIYXXWJI Ui CpaBHEHMA. | WMnmokammnanbHbI 6 pUTM
UHAYLUPOBAJIN C MOMOIIBIO IMAKeTa 3JIEKTPOCTUMYJISILUHN MPOAOCLKUTENBHOCTEIO 6 ¢ (20-160
MKA, mnutenbHOCTh uMmnyibca 0,3 mc, 250 I'), meiictByromero Ha NPO co ckopocteio 0,01
NaKeToB/c ¢ momoInbio crumytisitopa Grass S88 u Oyoka Beigenenust crumysio PSIU6 (Grass
Medical Instruments, Quincy, MA). EEG perucrpuposamu npu 1000 I'y ¢ ucnonb3oBaHreM
nporpamMmmHoro obecrnedenus Ponemah (Version 5.2) U COXpaHsUT IJisl aHAJIM3a B aBTOHOMHOM
peskume ¢ momomibio NeuroScore (Version 3.0). UcxomHas aMruintyna ycTaHABIIMBAlach C
NpUMEHEHHEM TOKa, HeoOxoammoro s olecniedeHuss O-putma, paBHol 10 50% ot
MaKCHMaJIbHOH aMIUIUTYAbl TPU KOHTPOJBHBIX ycioBusX. llocnme mepwoma crabmin3anuu
NMPOAO/KUTENIPHOCTEIO B | 4 0a30BYIH0 perucTpanui NpOBOAWIN B TedeHne 30 MHH C
NOCJIEAYIOUINM JIedeHneM pa3baButeneM wuiam coeanHeHuneM npumepa 32 (1 mr/kr, BB).
Honenesun (0,3 mr/kr, BB) BBoammm uepe3 30 MUH mocie le4eHns: COeANHEHnEM npumepa 32 u
pPEruCTpaLtIo MPOAOCIDKAIN B TEYEHUE ee | 4.

CraTucTuueckuii aHaIu3:

PaccunTeiBanm moOKas3aTrenab MOLIHOCTH JJIsi AAHHOH 4YacTOThl O-puUTMa B TEPHOA
CTUMYJISILIUHU BO BpeMst 0a30BOro 30-MUHYTHOTO NMEPUOJA U PACCUNUTHIBATIM U3MEHEHHE B %0 3THX
XapaKTEePUCTUK Tocie jeueHus. M3meHeHne B % OTHOCHUTENBHOTO IMOKAa3aTelsl MOIMHOCTU O-
puTMa nocie oObeANHEHNsT COeTUHEHHsI TpuMepa 32 U JOHeNe3Usa CONOCTABIUIN C JaHHBIMU
AN OHeTe3Wa C HCHOJNb30BaHMEM ABYX()AKTOPHOTO ANCIEPCHOHHOrO aHanmu3a (Bpems H
JedeHne) 3areM noct-tecra boupepponu. CTaTUCTUYECKYIO 3HAYUMOCTh PaCCMATPUBANIU TPU P
Menee 0,05.

Jlureparypa:

1. Paxinos G. and Watson C. (2004) Rat brain in stereotaxic coordinates. Academic
Press, New York.

Pesynbrarst:

JleyeHne TOHENE3UJIOM MPUBOIMIO K YMEPEHHOMY YBEIHMUYEHHIO MOKA3aTelNsl MOIHOCTH
0 mna runnokamna. CoenwHeHue mpumepa 32 B KOMOMHALMHM C JTOHETE3MJIOM IPUBOAMIIO K
3HAYUTEIPHOMY YBEJIHUYEHHIO MOKa3aTeNell MOLIHOCTH 0. YCTaHOBJEHO, YTO MpH JICYCHUU
BO3CHCTBHE KOMOMHALMHN OBbUIO 3HAYUTEIBHO CUJIbHEE, Ye€M IIPH HCIIOJIb30BAHHH TOJBKO
nonernesmna (dur. 1).

3naueHus cpenHeil riomann non kpuBod (AUC), paccunTaHHbIE TOCIE JICYCHUS
COeNHEHHEM IpuMepa 32 BMecTe€ C JOHEeNe3WwIoM, ObUIM 3HAYUTENbHO OOJbIle, YeM

TIOJIyYEHHBIE B CJIy4ae JIEUEeHHUs TOJIbKO AoHene3uoM (¢ur. 1).



50

D®OPMYJIA U3OBPETEHUS
1. Coenunenune popmynsi (1),
Y.
0 x
N
1I
RZ

R! (N
D

WIM €ero wu3oTomHas (¢opma, CTEpeou3OMep, TayToMep Wi (apMaleBTHUECKU
npuemJiemMasi CoJib,

B KOTOPOM:

R' osnauaer -(Ce-10)-apun, -(Cs.jp)-rerepoapunt win -(Cs.jo)-T€TEPOLUKIAI, KaXKIbIA U3
KOTOPBIX HEOOS3aTeNIbHO 3aMeleH OHUM WM OOJBIIUM KOJUYECTBOM 3aMECTHTENEH,
BbIOpaHHBIX U3 rajoreHa, -OH, -O-(Cj)-ankuna, -S-(Ci¢)-ankuna, -N(CHj3)a, -(Ci6)-ankuna, -
(Cs.6)-umknoankmna, rajgorer(Ci.¢)-ankuna, -NHs, -CN u R'%:

R  osHauaer -(Co10)-apun unmun -(Cs.jp)-reTepoapui, KaKIObli W3 KOTOPBIX
HEeoOs3aTeIbHO 3aMEIleH OOHUM WIH OONBITUM KOJHMYECTBOM 3aMECTUTENIeH, BBHIOPAHHBIX W3
rpynmsl, cocroswmen u3 ranoreHa, -OH, -NHa, -CN, -O-(Cy¢)-ankuna, -S-(Ci.¢)-ankuna, -(Cis)-
ankuia u -(Cs.)-MUKJIOAJKHIIA,

A' osnauaer CH, wn CHF;

R? o3Hauaer Bopopoxn unu OH;

KOJIBLIO A mpenacTaBiisieT coOoi

" ' 0003HAYAeT MOJIOKEHHE TPUCOCTMHEHNS,

1

W' ne3zaBucumo o3HauaeT C-F mmm N;
2

W~ ne3zaBucumo o3HauaeT C-F unm N;
3

W~ ne3zaBucumo o3HauaeT C-F mnm N;

R? osnauaer Bomopon, ranoren, -OH, -(Cy¢)-anxun, -O-(Cy_g)-ankun um ranores(Cq)-

AJTKHT,
R" o3Hauaer Bozpopox, ranoreH, -OH, -(Cy¢)-ankui, -O-(Cy¢)-ankun wim ramoreH(C)-
AJTKWJT,
R® osnauaer Bomopon, rajnores, -OH, -(Cy¢)-anxun, -O-(Ci¢)-ankun um ranores(C.q)-
AJTKWJT,

X oznavaet CH», O wnu NH; u
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Y o3nauaer CH,, O unu NH.

2. CoenuHenue no 1. 1, rae coennHeHne BBIOPAHO U3 IPYIIIbI, COCTOSALIEH U3:

N-(uuc-185,25-2-I'napokcuuukiaorekcun)-5-(4-6pomoensun)-upposno| 1,2-b Jmupunasus-
7-xapOokcamuna;

N-(uc-18S,2S5-2-T'napoxcuuukiorekcui)-S-(5-6pom-2-propoensun)-nupposno| 1,2-
b]nupunasuH-7-kapOokcaMuaa;

N-(1mc-185,2S-2-T'uapokcuuuknorekcui)- S-(4-6pom-3-propdensuin)-nuppono| 1,2-
bnupunasuH-7-kapObokcaMuna;

N-(uuc-18S,2S-2-T'uapokcuuukiorekcun)-5-(2,3- nuruapodensodypas-S-unamern)-
nupposio| 1,2-b|nupunasun-7-kapOokcamuna;

N-(uuc-18S,2S5-2-I' napOoKCHIHUKIOTeKCHIT )-5-(2-OpoMIUPUINH-S-HaMe T )-tupposo| 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(uwmc-1S,2S-2-T unpoKCUITUKIOTeKCHT)-5-(3-MeTokcubden3mn)-muppono| 1,2-
bnupunasun-7-kapbokcaMuna;

N-(umc-1S,2S-2-T unpokcuuknorekcun)-5-(2,4- nupropobensmn)-nmuppoio| 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(uuc-18S,25-2-I'napokcuuukiorekcun)-5-(4-propdbensun)-nuppodio| 1,2-b Jnupunazus-
7-kapOokcamuna;

N-(umc-1S,2S5-2-T unpokcuukiorekcun)-5-(2,3- nupropobensmn)-nmuppoio| 1,2-
b |nupunasun-7-kapbokcaMuna;

N-(uwmc-1S,2S5-2-I unpokCUuKiIorekcmn)-5-(3-gprop-4-merokcudensmn)-nmuppoio[ 1,2-
b |nupunasun-7-kapbokcaMuna;

N-(uc-18S,25-2-I' napOoKCULUKIOTeKCHIT )-5-(2-X TOpIUPUANH-4-UIIMEeTH )-tuppodof 1,2-
b]nupunasuH-7-kapOokcaMuaa;

N-(1mc-185,2S-2-T'mppokcuuukiorekcn)- 5-(4-¢prop-3-mMerokcrude 3w )-nmuppoo| 1,2-
bnupunasuH-7-kapOokcaMuaa;

N-(uwc-1S,2S-2-T unpoKCUIUKIOreKCH )-5-(2-PpTopOer3wn)-muppoio| 1,2-b Jmupunaszus-
7-kapOokcamuna;

N-(uuc-18S,2S5-2-I'napokcuuukIorekcun)-5-(2-prop-4-merTokcudeH3mn)-muppoiiof 1,2-
b|nupunasun-7-kapbokcaMuna;

N-(uuc-18,2S5-2-I'napoxcunuuknorekcun)-5-(3,4- nudropoensmn)-mupposno| 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(uuc-18S,2S5-2-I' naApOKCHIMKIIOTeKCHIT )-5-(2-X TOPIUPUANH-S-UIIMeTHI )-Tuppodof 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(Terparuaponupan-4-mn)-5-(2-xnopnupuans-S-wimMetin)-nuppoio| 1,2-bnupunasun-
7-xapOokcamuna;

N-(umc-1S,2S-2-I unpoKCUIUKIOTeKCHIT)-5-(2-pTop-3-MeTokcubdeH3mn )-muppoio[ 1,2-
b |nupunasuH-7-kapbokcaMuna;

N-(uuc-185,25-2-I'napokcunukiorekcuin)-5-(3-propdbensun)-nuppoio[ 1,2-b Jnupunazus-

7-xapOokcamuna;



52

N-(uc-185,25-2-I'napokcHuukiaorekcun)-5-(4-meTokcnbeHsmn)-nuppodiol 1,2-
b]mupunazun-7-kapbokcamuna

N-(uc-18S,2S5-2-T'napokcuuukiorekcui)-S-(4-nupazon- 1 -undensun)-nuppodo| 1,2-
b |nupunasun-7-kapbokcaMuna;

N-(Terparuaponupan-4-un)-5-(4-nupazo- 1 -undensun)-nupposnol 1,2-bmupunazun-7-
kapOoKcamuma;

N-(1mc-15,2S-2-T'mapokcuuukinorekcun)- S-(4-rua3on-4-undensnn)-nmuppono| 1,2-
bnupunasuH-7-kapObokcaMuna;

N-(uuc-18S,2S-2-T'uapokcuuukiaorekcuin)-5-(2-6pom-4-propdensun)-mupposno| 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(uuc-18S,2S5-2-T'napokcuuukiorekcui)-5-(2,3- nudrop-4-6pomoensmn)-nuppoino| 1,2-
b]nupunasus-7-kapOokcaMuna;

N-(uuc-185,2S5-2-T'napoxcunukiorekcun)-5-(3-6pom-4-propdbensmn)-nuppool| 1,2-
bnupunasun-7-kapbokcaMuna;

N-(uuc-185,25-2-I'napokcuuukiorekcun)-5-(3-6pombensmn)-iupposno| 1,2-b jnupunasus-
7-xapOokcamuna;

N-(uuc-18S,2S5-2-I' naApOKCHIHUKIIOTeKCHIT )-5-(2-X TOPIUPUANH-3-HIIMETHI )-Tuppodof 1,2-
bnupunasuH-7-kapbokcaMuna;

N-(uc-185,2S5-2-I'napokcuuukiorekcun)-5-(2-6pomnupunnH-4-unmern)-upposo| 1,2-
b |nupunasun-7-kapbokcaMuna;

N-(3-T'ugpokcurerparuaponupa-4-mn)-5-(3-propdensun)-muppodo| 1,2-b |mupunazus-
7-xapOokcamuna;

N-(3-T'unpokcurerparuaponupan-4-mn)-5-(4-6pombensun)-nuppoio[ 1,2-b | nupuaasus-
7-xapOokcamuna;

N-(uuc-1S,2S-2-T'uppokcuuukiorekcun)-5-[4-(1-merun- | H-nupazon-4-wun)-6eH3un|-
nuppoio| 1,2-b]nupunasun-7-kapookcamuna;

N-(uuc-18S,2S5-2-T'uapoxcunukiorekcun)-5-[ 3-¢prop-4-(1-mermn- 1 H-nupazon-4-wun)-
Oenswun|-muppoiof 1,2-bmupunaszun-7-kapdokcamuna;

N-(uuc-18S,25-2-I'uapoxcuuukiorekcun)-5-[ 2-¢prop-4-(1-mermn- 1 H-nupazon-4-wn)-
Oenswmn|-muppoio| 1,2-bmupunaszun-7-kapdokcamuna;

N-(uuc-185,25-2-I'napokcunukiorekcun)-5-[6-(1-merni- 1 H-nupazon-4-wn)-nupunus-3-
wiMetw | -miupposiof 1,2-bmupunazun-7-kapOokcamuna;

N-(uuc-18S,2S5-2-T'uppoxcuuukiorekcuin)-5-[2,3-gudrop-4-(1-mernn- 1 H-nupazon-4-mn)-
Oenswn|-muppoo| 1,2-b]nmupunaszun-7-kapdokcamuna;

N-(uuc-185,25-2-I'napoxcuuukiorekcun)-5-[4-¢rop-3-(1-mermn- 1 H-mupazon-4-wun)-
Oenswi|-muppodio| 1,2-b|mupunaszun-7-kapdokcammna;

N-(umc-1S,2S-2-T unpokcuruknorekcun)-5-[ 3-(1-merun- | H-mupazon-4-wmn)-6ensmn|-
nuppoiio| 1,2-b|nupunasun-7-kapOokcamuna;

N-(3-T'unpokcurerparuaponupa-4-mn)-5-[4-(1-metmn- 1 H-iupazon-4-wn)-6ensun|-
nuppoiio| 1,2-b|nupunasun-7-kapOokcammuna;
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N-(uuc-185,25-2-I'napoxcunukiorekcun)-5-[ 2-(1-metnin- 1 H-nupazon-4-wn)-nupunus-4-
wiMmetw | -iupposiof 1,2-bmupunazun-7-kapOokcamuna;

N-(umc- 1S,2S5-2-T unpokcurukiorekcun)-3-(4-6pombdensmn)-8-pTopuHa0H3UH- 1 -
kapOoKcamuna;

N-(1mc-185,2S-2-T'mapokcuuuknorekcu)- 3-0en3un-8-Gropunnoansus- 1 -kapookcamuia

N-(1mc-15,2S-2-I' uapoKCHIMKIOTeKCHIT ) - 3-( 2-X TOPIUPUANH-4 - HIIMe TN )- 8-
dTopunnonM3NH-1-KapOokcamMuna;

N-(uuc-18S,2S5-2-I' uapoKCHIMKIOTeKCHII )-3-(4-MeTOKCUOEeH31IT)- 8- (D TOPUHIOIU3UH- 1 -
kapOoKcamuza;

N-(umc-1S,2S-2-T unpoKCUITUKIOTeKC T )-3-(4-Tra30i-4-unden3mn )-8-G TopuHI0MU3 U H-
1-kapbokcamuna;

N-(3-I'unpokcurerparuaponupan-4-mn)-3-(2-XIopnupUAHH-4 - HIIMETHI )- 8-
¢dropurnONM3NH-1-KapObokcamMua;

N-(3-T'unpokcurerparuaponupan-4-mn)-3-(4-merokcudeHsmn )-8-pTopuHI0H3uH- 1 -
kapbokcaMuma;

N-(uwmc-1S,2S-2-T unpokcunukiaorekcin)-S-[4-(1-merun- | H-nupazon-4-wn)-6en3mn|-8-
¢dTopuHnONM3MH-1-KapObokcamMua;

N-(3-I'unpokcurerparuaponupan-4-mn)-3-(4-(1-merun- 1 H-nupazon-4-wmn)-Oensmn)-8-
¢dTopuHnONM3MH-1-KapOokcamMua;

N-(Terparuaponupan-4-un)-3-(4-(1-merun- 1 H-nupazon-4-un)-6en3mun)-8-
¢dTopuHnONN3MH-1-kapOokcamuaa; u

N-(4-I'unpokcurerparuaponupas-3-mn)-3-(4-(1-merun- 1 H-nupazon-4-un)-Oensmn)-8-
dTopunnonu3uH- 1-kapObokcamMua;

W ero (papMareBTH4eCKH MPUEMIIEMOI COJTH.

3. @apmarneBTHYeCcKas KOMIIO3ULMS, comepskaias coenuHeHue (opmynbl (I) wiu ero
(dapMaleBTHYECKH MNPUEMJIEMYIO COJb Mo Jodomy w3 mm. 1-2 u  (dapManeBTHUECKH
NPUEMJIEMBbIE SKCLIUITUEHTBI.

4. @apManeBTHYECKast KOMITO3ULIHS 110 1. 3, JIsl IPUMEHEHUS IS JICUeHHs 3a00JIeBaHUs
WM HapYLIEHHs, OTIOCPEAYEMOro MyCKapHHOBBIM peLenTopoM M1, rae ykazaHHoe 3aboneBaHue
WIM HapylIeHHe BbIOPAHO W3 TPYMIbL, COCTOALICH W3 HAPYLIEHUH IO3HABATEIbHON
cniocoOHocTH, OoJIe3HN AnbLreliMepa, Iu30QppPeHnH, 00K WK HAPYLICHHS CHA.

5. Cnocob nedyenuss 3a00NeBaHUs] WM HAPYLICHHUS, OIMOCPEAYEMOIr0 MYCKapHHOBBIM
peuentopoM M1, raoe 3a0oneBaHMe WM HapylLIEHHWE BBHIOPAHO M3 TPYIIIBL, COCTOSALICH W3
HApYIICHUN TMO3HABATEIBHON CMOCOOHOCTH, 0OJe3HU AJblreliMepa, muzodpeHun, 00U Hiu
HApYIIEHHUs CHA, BKIIOYAIOIIMH BBEIEHHE HY)KJAIOIIEMYCs B 5TOM MAalUEHTY TEPANeBTHUECKU
s¢pexTuBHOrO KOoMuuecTBa coequHeHus Gpopmyinsl (1) nmm ero gpapmManeBTHIeCKN IPUEMIIEMON
comu 1o Jrodomy u3 .. 1 u 2.

6. Cnoco® mnedenuss 3a0oneBaHMsl WIM HApyWeHWss MO 1. S5, TA€ HapylLIeHue

2

MO3HABATENIbHON CIOCOOHOCTH BBIOPAHO W3 TPYIIBI, COCTOsALICH u3 craboymusi mpu OOJIe3HU

AnprretiMepa, cnaboymusi nipu 6omne3nu IlapkuacoHna, cinaboymus npu Oonesnu ['eHTHHITOHA,
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cnaboymusi, CBSI3aHHOTO ¢ cuHApoMoM JlayHa, c1aboymusi, CBSI3aHHOTO ¢ CUHAPOMOM Typerra,
cnaboyMmusi, CBSI3aHHOTO C IIOCTMEHOINAy30H, JIOOHO-BUCOYHOTrO ciaboymusi, ciaboymus ¢
tenbuaMu JleBu, MynpTUHH(apkTHOro ciaboymus, cnaboymus npu HIV, cnaboymus mnpu
6onesnn Kpeirugenbaa-Axoda, BbI3BAHHONO XMMHMYECKHMMM BEIIECTBAMH IE€PCHCTUPYIOIIETrO
cnaboymust, cinaboymusi mpu Oomesnu Iluka, cnabGoymust mpu mu3opeHuu, CTapyecKkoro
cnaboymus u ciaboyMusi MPU COMATUYECKUX 3a00JICBAHHSIX.

7. Coenunenne popmynsl (I) mo mobomy u3 mn. 1 u 2, 1 NpUMEHEHUS [T JIeYEeHUs]
3a00JIeBaHMsI WM HAPYIIEHHUs, BHIOPAHHOTO W3 HAPYIIEHHUW TMO3HABATEIbHOU CIOCOOHOCTH,
Oone3nu Anbureiimepa, mu3o@peHun, OOJIU WK HAPYIIEHHUS CHA.

8. ITpumenenue coenurenus popmysl (1) mo mobomy u3 m.m. 1 u 2 Ay MIPUTOTOBIIEHHS
JIEKApPCTBEHHOTO CPEACTBA Uil JieueHHst 3a00JIeBaHUS WJIM HApYyIIEHUWs, BBIOPAHHOTO U3
HApYIICHUN TO3HABATENILHOW CIOCOOHOCTH, OonesHu AunblreiiMepa muzodpeHun, OOMU WU
HApYIISHHS CHA.

9. KomOuHanusi, comepamasi COeIUHEHHe Mo JIoOoMy w3 mm. 1-2 ¢ OmHUM WiH
OONBIIMM  KOJMYECTBOM  TEPANEBTUYECKUX  CPENCTB, BbIOPAHHBIX W3  HHTHOHTOPOB
ALETUIX OJIMHACTEPa3hl U aHTaronucra peuentopa NMDA.

10. KomOunammst mo m. 9, B KOTOPOW HHTHOWTOP ALETUIXOJNMHACTEPA3bl BBHIOpaH W3
IPYIIBL, COCTOALIEH W3 JOHENe3Wja, PHUBACTUIMUHA, TAaKpUHA M TaJaHTAMHHA WM €ro
(bapmMareBTHUECKH TPHEMIIEMOH COJIH.

11. Kombunaimst mo m. 9, B koTopoii aHTaroHucroM penenrtopa NMDA sBisercs
MEMAaHTHUH WUJIH ero papMaleBTUIECKU MTpUeMiIeMasi CoJb.

12. KomOuHauus no m. 9, nyis npuMeHeHUs [Jisl JIeYeHUs] HapyLIeHUH Mo3HaBaTeIbHON
criocobHoCTH, Oone3Hn AnbLreiivepa, mu3odpeHun, 00N UM HAPYIIEHHsSI CHA Y ALUEHTA.

ITo noBepenHoCTH
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