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NMPOU3BOAHBLIE CMNPOONAMUHA
B KAYECTBE UHTMBUTOPOB AlTbJOCTEPOH-CUHTASbI

HacTosilee nsobpereHme OTHOCUTCSA K OPraHUYeCKUM COEANHEHUSIM, NMOMNE3HbIM
ANSA NeYeHus unu npoPUNakTUKM y MNEKONUTAKLWMX, N B YAaCTHOCTU K WUHrMbutopam
anbAOCTEPOH CUHTas3sbl ANS NeYeHus UNn NpoUnakTUKKA XpoHudeckoro 3abonesaHus
MoYyeK, 3acTOMHOM  CEpPAEYHOM  HEeAOCTaTOMHOCTWM,  TUNEPTOHUKW,  MNEPBUYHOO
rmnepanbAoCcTePOHM3Ma U CMHAPOoMa KyLumHra.

B HacTosilem n3obpeTeHun npeanoxeHbl HOBble coeguHeHns coopmynbl (1)

V)

rae

R', R? R® 1 R* HesaBUCUMO BbIBpaHbl U3 H, ankuna 1 uuknoankvna;

unn R" n R? Bmecte o6pasytot -CH,-CH,-;

R® 1 R® He3aBmcuMo BbIBpaHbl M3 H vnn ankuna;

A" npeactasnsieT coboit -CH- unn -N-;

A? npeactasnsieT coboit -C(O)- unm -S(0),-;

R'2 npeacTtaBnsieT coboii reTepoapun UMM 3aMeLLeHHbI reTepoapwr, rae
3aMeLLeHHbIN reTepoapun 3ameLleH OAHUM-TPEMS 3aMECTUTENSMM, HE3aBMCUMMO
BbIOPaHHLIMW 13 anKuna, LMKNoarnkuna, ranoankuna, rmapoKkcy, ankokeu, LuaHo 1
ranorexa;

R™ npeacraBnsieT coboii ranoreH, UMaHo, ankoKCy UMK ranoankokeu;

R'® npeacrtaBnsieT coboit H, ankvn, UMKnoankun unv ranore:;

m npeacTasnsaTb cobon HOMb N 1; n

R® n R™ Bmecte obpasyiotr -CH,-, R" u R" Bmecte obpasytor -CH,-, n
npeacrasnseT cobon 1 n p npeacrasnaet cobon HOMb; Unn

R® n R Bmecte oB6pasytor -CH,-CH,-, R'® n R"" BmecTe o6pasytoT -CH,-, n
npeacTasnseT cobo 1 U p npeactasnser coboit 1, a R’ n R® Hesasmcumo

BblOpaHbl U3 H unn ankuna; unm
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R’ u R Bmecre obpasyiotr -CH,-, R® n R" Bmecte o6pasytor -CH,-CH,-, n
npeacTasnseT cobon 1, p npeacrasnset coboit 1, a R® n R'® HezaBucumo BbiBpaHb! 13
H vnun ankmna;

N Nx hapmayeBTUYECKN NPpUeMEMbIE COnu.

B HacTosien 3asiBKe onucaHbl MHMMOWUTOPbI anbAOCTEPOH CUHTas3bl, KOTOPbIE
UMEIT noTeHuman Ans  3awutbl OT  MOBPEXAEHUA OpraHa/TkaHu, BbI3BaHHbIX
abCOMTHBIM UNN OTHOCUTENbHBIM N30bLITKOM anbAoCTEPOHA. [MNepToHUNA 3aTparnBaeT
okono 20% B3pOCnoro HaceneHus B pasBuUTbIX cTpaHax. Y nuy 60 net u craplie 3ToT
nokasartenb Bo3pacTtaeT fo bonee 60%. Crtpagalowpme OT rMNEPTOHUM MNOKa3biBaOT
MOBbILLEHHbBIA PUCK APYIMX PUINONOTMHECKNX OCMNOXHEHWIN, BKIIOYAS UHCYMbT, MHapKT
MUOKapaa, MepuaTenbHYyl aputMuilo, CepaevHyld HefoCTaTOvyHOCTb, 3abonesaHus
nepudepuyecknx cocyaos u nodvek. Cucrema peHUH-aHrMOTEH3NH-anba0CTEPOH
npeacraesnseT coboM MNyTb, KOTOPbIA CBSI3aH C FMNEPTOHMEN, OOBEMOM W COMNEBbLIM
6anaHcom n, NO NOCNEAHUM AaHHbIM, BHOCUT CBOW BKNaA HEMOCPEACTBEHHO B KOHEYHOE
NOBPEXAEHNE OpPraHoB Ha MO34HUX CTaAUsaX CEepAEeYHOW HEeAOoCTaTo4YHOCTUM Wnn
3abonesaHun noyek. MHrmbutopbl ACE 1 6nokaropbl peyentopos aHrmoteHsnHa (BPA)
YCMNELHO WUCMOMb3ylTCA ANA MNOBbILLIEHUA NPOAOIDKUTENBHOCTM U Ka4yecTBa KMU3HU
nauyneHToB. 3TW npenapartbl HEe JalT MakCUMmanbHOW 3awuTbl. Y OTHOCUTEMbHO
6onbLoro konuyectsa nayneHtos ACE n BPA npuBoAAT K Tak Ha3biIBAEMOMY MPOpPbIBY
anbAOCTepoHa, SABMEHWIO, TMpPU  KOTOPOM  YPOBEHb  anbjoCTepoHa  nocre
nepBoHaYyanbHOro cnajga BO3BpaLLaeTCa K NaTonornyeckomy YpoBHIO. Bbino nokasaHo,
4YTO BpeAHble MOCNEeACTBUS HeHaanexallero MOBbILWEHUS YPOBHA anbjocTepoHa (B
OTHOLLEHUN nOoTPebneHns Conu/ypoBHEN) MOXHO CBECTU K MUHUMYMY Onokagon
anbAoCTepoHa C  MOMOLUbID  MUHEPanOKOPTUMKOWAHbBIX  aHTaroHUcToB. [psimoe
WHrMOMpPOBaHNE CUHTE3a anbioCTEepPOHa, kak oxupgaetcd, obecneunt ewe 6Gonee
HaLEeXHYI0 3aluTy, MOCKOMbKY 3TO TakKe YMEHbLUUT He-TeHOMHbIE 3deKTbI
anbAOCTepOHa Kak TakoBble.

BrnivaHne anppoctepoHa Ha Na/K TpaHCnopT nMpuMBOAUT K  YBENUYEHUIO
peabcopbuum HaTpUa 1 BOAbI U BbiBEAEHUS Kanus B noykax. B yenom ato npusoaut K
yBenuyeHnio obbema KpoBm 1, CnejoBaTtenbHO, NOBLILLEHNIO apTepUanbHOro 4aBneHuns.
Momumo cBOEn ponun B perynsagumn peabcopbumm HaATpUs NOYKaAMKU anbAOCTEPOH MOXKET
oKasblBaTb BPeAHOE BO3ENCTBME HA MOYKU, CepaLe N COCYAUCTYIO CUCTEMY, OCOBEHHO
B YCNoBUAX "BbICOKOro Hatpusa". BbIfio NokasaHo, YTO MpU Takux YCNoBUAX arnbhoCTEPOH
NPUBOAUT K MOBbLILEHHOMY OKUCIIUTENbHOMY CTPecCy, KOTOPbIA B KOHEYHOM cueTe
MOXET CrnocobCTBOBaTbL MOBPEXAEHUIO OpraHoB. WHMy3ns anbaocTepoHa Kpbicam C

HapyLUeHHOW yHKkUnen noyek (nNnbo obpaboTaHHbIX BbICOKOW KOHUEHTpauuMen conwu,
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nmbo ¢ OQHOCTOPOHHEN HEMPIKTOMUEN) NHAYUMPYET LUMPOKUIA CNEKTP TPaBM MOYKM,
BKMIOYas  pacwmpeHue  knyboukoB, TpasMbl  NOAOUUTOB,  UHTEpCTULMAnbHbIE
BOCManeHus, nponudepaumio MesaHrnanbHbIX KneTtok n  ubpos, npoasnsemMbIn
npoTenHypuen. bonee KOHKPETHO ObINO MOKa3aHO, YTO anbAOCTEPOH YyBEnuuMBaeT
akcnpeccuo monekyn agresmm ICAM-1 B novkax. ICAM-1 aBNSETCS KPUTUHECKN BaXKHBIM
YYaCTHUKOM BocCnaneHus krnybo4ykoB. AHanornyHbivM 0Opasom, ObINo MoKasaHo, 4To
anbAOCTEPOH YBENUYMBAET 3IKCMNPECCUIO MPOBOCNANUTENbBHBIX LMTOKMHOB, TakuX Kak
nHtepnevknH IL-1b n IL-6, MCP-1 n ocTeonoHTUH. Ha kneTto4yHom yposBHe 6blino
nokasaHo, 4Yto B ¢pubpobnacrax CocynoB anbAOCTEPOH MoBbiwan akcnpeccnto MPHK
konnareHa | Tuna, megmnaropa umbposa. anbiOCTEPOH TakKke CTUMYNUPYET HaKoMMeHne
konnareHa Tuna |V B MesaHrnanbHbIX KneTtkax MTuY WM MHAYUMPYET 3KCMpPEeccuto
MHrMbuTopa aktmeartopa nnasmumHoreHa-1 (PAl-1) B kneTkax rmagkux mbiwy. B uenom
anbAOCTEePOH SABMSETCA KMHOYEBbIM FOPMOHOM, BOBMEYEHHBbIM B MOBPEXKAEHME MOYEK.
anbAOCTEePOH UrPAET CTOSb KE BaXKHYIKO PONnb B ONOCPEAOBAHMN CEPLEYHO-COCYANCTOrO
pucka.

CyuwjecTByeT [OCTATOMHO [JOKMMHUYECKMX Aokasarenbcts Toro, 4to MR-
aHTaroHUCTbl  (CMUPOHOMNAKTOH W 3MNMEPEHOH) YNy4yllalT KPOBSHOE [AaBrieHue,
CEPASYHYIO N MOYEYHYIO PYHKLUMW B PA3MNYHBIX JOKITMHUYECKUX MOLENSX.

Cawmble nocrnegHue AOKNUHUYECKUE UCCreA0oBaHNS NMOAYEPKMBAIOT BAXKHYIO POrb
CYP11B2 B cepaeyHO-COCYAUCTbIX W MOYEYHbIX 3aboneBaHuAX W CMEPTHOCTMU.
NWHrmbntop CYP11B2 FAD286 w© MR  aHTaroHUCT  CMMPOHONAKTOH  Obinu
NPOTECTMPOBAHbl Ha KPbICUHOW MOAENW XPOHWYECKoro 3aboneBaHusi novek (BbICOKUN
YPOBEHb aHMMOTEH3UHa |l; BbICOKMIA YPOBEHL COMU N YHU-HEPPOIKTOMMUS). AHIMOTEH3NH
I 1 oOpaboTka BbLICOKON KOHLEHTpauuMen COnu Bbi3Banu anbOYMUHYPUIO, as3oTemus,
PEHOBACKYNSPHYD  runeptpoduto, TpaBmbl knyboukos, yBenudeHne PAI-1, n
akcnpeccnio MPHK octeonoHTuHa, a Takke TybynouHTepctuymaneHein unbpos. Oba
npenapata npejoTBpallaT 3T noyedHble apdekTbl U ocnabnatTca CEepAEYHYO U
aopTanbHy MeaunanbHy runeptpoduto. lNocne 4 Hepenb nevYeHUs C MOMOLLBHO
FAD286, ypoBeHb anbj0oCTEpOHa B NniasmMe COKpaTWmcs, B TO BPEMS Kak CIMPOHONAKTOH
yBENMYMBan ypoBEHb anbAoCTEPOHA Yepes 4 n 8 Hefjenb NevyeHus. AHanorm4yHo, TONbKO
CMNPOHONAKTOH, HO He FAD286, ysBennumBaeT YpPOBEHb aHruoTeHsnHa Il un
CTUMYINMPOBaHHYIO cornblo akcnpeccuio MPHK PAI-1 B aopte mn cepaue. B apyrux
nccnepgosannax uHrmbutop CYP11B2 FAD286 ynydwan KpoOBSHOE AaBneHne wu
CEPASYHO-COCYAUCTYIO (PYHKLMIO N CTPYKTYPY Y KPbIC C 3KCMEPUMEHTaNbHON CepAEYHON
HeAOCTaTOYHOCTLIO. B Tex e uccneposaHusix 6bino nokasaHo, 4to FAD286 ynydwaer

PYHKLMIO 1 MOPGONOTUIO MOYEK.
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BeseaeHue nepopaneHo aktusHoro CYP11B2 nurmbutopa, LCI699, nayneHTam ¢
NEePBUYHbIM MMNEPanbLOCTEPOHU3IMOM, NPUBOAUT K 3aKNIOYEHUIO, YTO OH 3(PEKTUBHO
nHrnbmpyetr CYP11B2 y nauyueHToB C MEpBUMYHBIM rUMNEpanbioCTEPOHU3MOM, YTO
NO3BONMAET 3HAYUTENBbHO CHU3UTb YPOBHU LIMPKYNUPYIOLLEro anbjOoCTEepOHa, U YTO OH
KOPPEKTUPYET rMMnoKanmeMmio 1 MArko CHKaeT apTepuanbHoe aasneHue. Bosgencreme
Ha [MIOKOKOPTUKOMAHBIE HanpaBneHNss COOTBETCTBOBANO HU3KOW CENEeKTUBHOCTU
COEAVHEHUSS N CKPbITOMY WHIMOMPOBAHWIO CUMHTE3a KopTu3ona. B3aTble BmecTe 3Tu
AaHHbIE MOAAEPXKMBAOT KOHUenuuto, 4to uHrmbutop CYP11B2 MOXET NOHM3UTb
HEYMECTHO BbICOKME YPOBHM anbAoCTepoHa. [OCTMXEHME XOpOLUEN CENeKTUBHOCTU
npotme CYP11B1 pomkHO conpoBoXaaTbCs OTCYTCTBMEM HeXenartenbHbIX MOBOYHbIX
acpdpekroB Ha HPA HanpasneHun n 6yget otnmyatb pasnuyHble nHrimbutopsl CYP11B2.

CoeguHeHuna Hacrtoswero wusobpereHns B cooTBeTCcTBUM C  opmynon (I)
ABNAOTCA  CWMbHbIMW  MHMMBuTopamn CYPB11B2 w©n  obnagaoT  ynyyleHHOW
CEeNeKTUBHOCTbIO NO oTHowweHun Kk CYP11B2 no cpasHeHuo ¢ CYP11B1, coBmeLLeHHON
C YNy4LUEHHON MeTabonmnyeckon CTabunbHOCTLIO.

ObbekTamun HacTosLwero n3obpeteHna AaBnaTCs coeguHeHns dopmynbl (1) 1 nx
BblLUEYKa3aHHbIE CONMM W CrOXHble 3dupbl N KX NPUMEHEHME B KayecTse
TepaneBTUYECKN aKTUBHbIX BeELeCTB, Cnocod MnONMyyYeHUs YKasaHHbIX COEAUHEHUN,
NMPOMEXYTOUYHbIE COEAUHEHUs, apMaueBTUYECKME KOMMO3NLMK, NEKapPCTBEHHbIE
CPeACTBa, coaepXxallyne ykasaHHble COeAVMHEHUs, UX hapMaleBTUYEeCKN NpuemMnemMble
COMU UNW CrOXHbIE 3PUPbI, MPUMEHEHME YKa3aHHbIX COEAUHEHUI, Conen nnm acmpos
ANA  neyYyeHus wnm npodmnakTukm 3abonesaHW, OCOBEHHO AN NeYeHus unm
NPOUNaKTUKN  XPOHUYECKOro  3aboneBaHWs  MO4YeK,  3aCTOMHOW  CEepAeYHON
HEeLOCTaTOYHOCTWN, TUMNEPTOHUN, MNEPBUYHOrO rMNepanb4OCTEPOHU3MA U CUHAPOMA
KyLwmHra n npuMeHeHne ykasaHHbIX COe4NUHEHNI, CONen Nnn apnpoB ANs U3roTOBIEHUS
NEeKapCTBEHHbIX CPEACTB ANA NEeYESHNS Unu NpodunakTnku XpoHNYeCkoro 3abonesaHuns
NMoYeK, 3acTOMHOW  CEepPAEYHOM  HEeAOCTaTOYHOCTW,  TMNEPTOHUKM,  NEPBUYHOrO
rmnepanbgocTepoHm3mMa n cuHapoma KylvHra.

TepmuH "ankokcn" obosHauaet rpynny dopmynel -O-R ', rae R' npegcrasnser
cobon ankuneryto rpynny. [Npumepbl ankoKCUrpynnbl BKNIOYAKOT METOKCW, 3TOKCU, H-
NPOMOKCK, N30MPONOKCH, H-OYTOKCKM, M300YTOKCU N TPET-OyTOKCU. KOHKpETHAasi ankokcu
rpynna BKMOYaroT METOKCU.

TepmuH "ankun" o6o3Ha4YaeT OAHOBANEHTHYID NIMHEWHYIO UNU PAa3BETBIIEHHYHO
HaCbILLEHHYIO YrneBoAOPOAHYIO rpynny, cogepxawlyo ot 1 go 12 atomos yrnepoga. B
KOHKPETHbIX BapuaHTax OCYLLECTBMEHMA ankun umeet ot 1 A0 7 atoMoB yrnepoga, v B

Bonee KOHKPETHbIX BapuaHTax ocyuwlectsrneHus ot 1 4o 4 atomoB yrnepoga. MNpumepsi
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ankunoB BKMIOYAKT METUM, 3TUN, nponun Wn wusonponun, H-Bytun, nso-6ytun, BTOpP-
ByTun, 1 T.4. KOHKPETHbIE ankunbHble rpynnbl BKKOYAT METUIM, 3TUM 1 U30MNPONuI.

TepMmuH “apun’ obosHavaeT OAHOBareHTHyH apomaTU4eCKyto
KapBoLMKNNYECKYIO MOHO- U BULMKIMYECKYIO KOMbLEBYIO CUCTEMY, COAEpKaLLyto OT 6
A0 10 konbLUeBbIX aToMoB. [lpuMepbl apunbHOW rpynnbl BKNOYAOT heHnn n HadTun.
KOHKpeTHOM apunbHOM rpynnon siBnseTcs deHun.

TepmuH “ynano” obosHadqaet -C=N rpynny.

TepMmuH “urknoankun’ o6o3Havaer MOHOBAaIEHTHYO HaCbILLEHHYHO
MOHOLIMKITNYECKYIO YyrneBoAopOaHYO rpynny u3 3 - 10 konbUeBbIX aTOMOB yriepoga. B
KOHKPETHbIX BOMMOLWEHNS un3obpeTeHna uuknoankun o6o3HayaeT MOHOBANEHTHYIO
HaCbILLEHHYIO MOHOLMKINYECKYIO YrIeBOAOPOAHYO rpynny u3 3 - 8 KOnbLeBbIX aTOMOB
yrnepoaa. [lpumepamu UMKNOAnkunos ABMAIOTCA  UMKnonponun, UuknobyTtaHun,
LUUKMNONEHTUN, LMKMOrekcun unu yuknorentun. KOHKPETHOW LMKNOAnKunbHOW rpynnoun
ABNAETCH LMKNONPONun.

TepMuyH “ranoankokcn” o6o3HavaeT ankokCy rpynmny, rae no MeHbLUEN Mepe O4uH
aToM BOAOpPOAA arnkokCW Trpynnbl 3aMEHEeH Ha OAWHAKOBble WNW pasHble aroMbl
ranoreHa. TepMmuH “nepranoankokcn” obosHa4aeT ankoKCu rpynny, rae BCe aTtoMmbl
BOAOPOAA arnkoKCW rpynnbl 3aMeHeHbl Ha OAWHaKOBble WM pPasfnU4YHble aTtoMbl
ranoreHoB. [lpumepbl ranoarnkokCu BKMIOYaKT (PTOPMETOKCH, AUPTOPMETOKCH,
TPUPTOPMETOKCH, TPUPTOPITOKCU, TPUPTOPMETUNITOKCH, TPUPTOPAUMETUMNITOKCU U
NeHTapTOPITOKCH.

TepMmyH “ranorer” W “rano” MCNONb3YOTCA 34eCb B3aMMO3aMEHSEMO U
obo3HavalT dTop, xnop, 6pom Unn nog. KOHKPETHbIM ranoreHamu SiBRSIOTCA XMop U
dTOp. KOHKPETHLIM ranioreHoOM SIBNSETCS XNop.

TepMmuH "reTepoapun" o3Ha4aer OAHOBaNEHTHYO apomaTn4ecKyo
reTePOLUKIINYECKYIO MOHO-UNM  OULMKITMYECKYIO KOMbUEBYD cuctemy m3s 5 - 12
KONnbLEBbLIX aTOMOB, coaepxailyo 1, 2, 3 unm 4 retepoaroma, BbibpaHHbIX U3 N, O n S,
ocCTarbHbI€ KOMbLEBbIE aTOMbl ABASIOTCA yrnepoom. [pnumepbl retepoapunbHbIX rpynn
BKMIOYAOT nupponun, dypanHun, TUEeHUn, WMugasonwun, OKcasonwn, Tuasonwn,
Tpuasonun, okKcagmasonur, Tuaguasonun, TEeTpasonumn, nUPUAWHWA, NUPasuHW,
nMpasonun, nNUPUAAsVHWUA, MUPUMUAWHWUN, TPWUA3MHUM, as3enuHWn, AuasenuHun,
nsokcasonun, OGeH3odypaHun, u3otnasonurn, OEeH30TUEHWN, WHAOMWI, W3OWHAONW,
n3obeHsodypaHun, OeH3nmugasonun, OeH3okcasonun, OeH30M130KCa30onun,
OeH3oTnasonun, OeH3ousoTuasonun, OeHsookcagmasonun, ©OeH3oTuaamasonun,
B6eH3oTprasonun,  NYPUHWN,  XWUHOMWHWM,  U3OXWHOSMHWUIT,  XMHA3OMWUHWUN UK

XUHOKCannHun. KOHerTHbIMVI rerepoapunamMmm ABnAKTCA WUMUAA30NUN, OKCa3onun,
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MUPUAVHUI, MNUPA3VMHUA, NAPa3onum, NUPUAA3UHUI, NUPUMULUHWI, WU3OKCa3omnun.
KOHKpEeTHbIM reTepoapunom aBrsaeTca nMpasonun.

TepmuH “rugpoken” obosHavaet -OH rpynny.

TepMmyH "thapmMayeBTUYECKN NPUEMIIEMbIE COMU" OTHOCUTCS K COMSM, KOTOpPbIe
COXPaHAT BMONOrMYeckyto 3MPEKTUBHOCTL N CBONCTBA CBOOOAHBLIX OCHOBaHWMW UMK
cBOOOAHbBIX KUCMOT, KOTOpble He ABNATCS Ouonormdeckn wnn uHbiMm  obpasom
HexenaTtenbHbiMn. Conn obpasoBaHbl C HEOPraHMYECKUMW KUCMOTaMu, TakMMU Kak
consHasa kucrnota, 6pOMUCTOBOAOPOAHANA KUCIOTA, CEpHasa KMCNOoTa, a3oTHasa KUCMoTa,
docdopHas kucnota U T. N., NPEANOYTUTENBHO, COMNSIHAa KUCNOTa, U OpraHnYeCKUMn
KMCNOTaMn, TAKUMM KaK YKCYCHas KUCNoTa, NPONMOHOBAs KMCNOTa, rMMKonesast KUCnoTa,
NMMPOBUHOrpagHasa KWCNoTa, LyaBenesBas KUCNoTa, ManewHoBas KUCNOTa, MaroHoBas
KMCNOTa, SHTapHas K1CnoTta, ymapoBas KACMNoTa, BUHHAS KMCNOTa, NIMMOHHAs KMCIOoTa,
BeH3oMHaa KMCNoTa, KOPUYHas KUCNOTa, MUHAAnNbHas KUCnoTa, MeTaHCynbdOHOBas
KACNOTa, 3TaHCynb(OHOBAs KUCMOTa, N-TONyosncynbgoHOBAs KUCMOTa, canuyunoBas
kncnota, N-ayetunyuctenH un 1. n. Kpome Toro, 3tv conm MoryT ObITb NOMyYEHbl NyTEM
Ao6aBneHna HeOPraHNYeCcKoro OCHOBaHWUS UMW OPraHMYeCcKoro OCHOBaHUSA Kk cBo6OHOM
kncnote. Conu, nNOMyyYeHHbIE W3 HEOPraHWYeCcKMX OCHOBaHUW BkovawT, 6e3
OrpaHNYeHns, CONN HaTpUa, Kanug, NATUS, aMMOHUSA, Kanbuma u mardma u 1. n. Conu,
MOMyYeHHblE W3 OPraHUYecKkMX OCHOBaHWW, BKNOYalOT, 6e3 orpaHuyeHus, conu
NMEPBUYHbIX, BTOPUYHBLIX W TPETUYHbIX aMMHOB, 3aMELLEHHbIX aMWHOB, BKIOYas
NPVPOAHbIE 3aMELLEHHbIE aMWHbl, LUKINYECKME aMWHbl U OCHOBHblE MOHOOOMEHHbIE
CMOfbl, Takue Kak W30oNPOonuUNaMuH, TPUMETUMaMuH, AUITUNAMUH, TPUITUNAMUH,
TpUNPONWNaMuH, 3TaHONaMWH, TNWU3WH, apruHWH, N-3TUNNUNEPUAWH, NUNEPUAVH,
NONMaMMHOBbBIE CMOTbl U T. N. KOHKPETHbIMW hapmaleBTUYECKN NPUEMITEMbIMU CONAMM
coeguHeHun doopmynbl () ABASIOTCA CONU CONAHOW KACNOTbI, CONU METaHCYNbPOHOBOM
KMCNOTbI U CONW NIMMOHHOW KNCMNOTbI.

"dapmaueBTMHECKM NpUEeMMeEMble 3upbl”" O3HA4YaeT, UYTO CoeaMHEHUs obLlen
dopmynbl (1) moryt ObiTb AepuBaTU3MpPOBaHbl MO  (PYHKUMOHAmNbHBIM rpynnaMm ¢
MONy4YeHMEM MNPOU3BOAHBIX, KOTOpblE CNOCOOHbI NpeBpaTuTbCs 0B6paTtHO B UCXOAHbIE
COeAUHEHNA B ycnoBusix in  vivo. [lpumepbl TakMx COEAVHEHUW  BKOYaOT
dusnonormyeckn npuemnemole n metabonmyeckn nabuneHole 3PUpPHbIE NPOU3BOAHbIE,
Takme Kak  METOKCUMETUNOBblIE  3PUPbl,  METUNTUOMETUNOBbIE  3UPbl U
NMBaNoOUNOKCMMETUNOBLIE  3cpupbl.  JononHutenoHo, niobble  PUNONOTUYECKN
npuemMnemble 3KBMBAamNEHTbl coeguHeHun obuwen ddopmynel (1), aHanornyHble
meTabonuueckn nabunbHbIM 3dmpam, KOTopble CnocobHbI NpeBpawaTbCs B UCXOAHbIE

coeguHeHus oben popmynel (1) in vivo, BkNOYEHbI B 06beM HACTOSLLErNO N3obpeTeHus.
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TepmuH "sawmuTHaga rpynna" obosHavaeT rpynny, KoTopas cenekTuBHO 6rokupyeT
pPeaKkUMOHHOCMOCOBHBIN y4acToK B MHOrO(PYHKLUMOHANBHOM COEANHEHNM TakuM 0Bpasom,
YTO XMMMYECKas peakumss MoxeT OblTb npoBeAeHa CEeNeKTUBHO B APYrom
He3aLMLLEHHOM PEeaKUMOHHOCMOCOOHOM y4yacTke, B 3Ha4YeHMU OObIYHO CBS3AHHBLIM C
HAM B CUHTETMYECKOW XUMUW. 3awmuTHble rpynnbl MOryT ObiTb yAaneHbl Ha
COOTBETCTBYIOLLEN CTaaun. TUNMYHbIE 3aLUMTHbIE TPYNMbl NPeACTaBnaAloT cobon aMUHO-
3alMTHbIE TpynMbl, KapOOKCK-3aLUUTHbIE TPYMNbl UMW TMAPOKCU-3ALUUTHBIE TPYMMb.
KoHKkpeTHble 3awuTHbIE rpynnbl NpeacTaBnaT cobon TpeT-6yTokcukapboHun (BOC),
6enaunokcnkapbornn (CBZ), cdnyopeHunmeTtunokcukapboHun (Fmoc) n 6ensun (Bn).
[ONONHUTENBHO KOHKPETHBIMU 3aLUTHBIMK Fpynnamm siBRsIOTCA TpeT-0yTokcmkapboHmun
(BOC) wn dnyopeHmnmetmnokcmkapbonmn (Fmoc). bonee KOHKpPETHOW 3alMTHOW
rpynnon siensetcsa TpeT-6yTokcnkapbonun (BOC).

CokpaweHne MKM oO3Ha4aeT MUKPOMONb W SBMSIETCH  3KBUBANEHTHbLIM
obo3Ha4yeHuo UM.

CoeanHeHnss no HacTosileMy U30OpeTeHMIO MOryT TakkKe coaepxarb
HEECTECTBEHHbIE NPOMOPLMN aTOMHbIX M30TOMOB OAHOro Mnu 6onee atomoB, KOTOpbIE
COCTaBMAIOT TakMe CoeamHeHus. Hanpumep, HacTosilee n3obpeTeHne Takke BKOYaeT
MEYEHHbIE W30TOMamMu BapUaHTbl HACTOSALEro W30OPETEHUS), KOTOPbIE WAEHTUYHbI
NPVBEAEHHBIM B HacTOSILLEM AOKYMEHTE, 3a MCKIIOYEHNEM TOro, YTO OAMH unu Gonee
aTOMOB 3aMEHEH aTOMOM, UMEKLLMM aTOMHYIO Maccy MNn MaccoBOE€ YMCO, OTIINYHOE
OT npeobnagatoLern aTOMHON MacCbl UM MACCOBOro Yncna, obblMHO BCTPEYaOLNXCS B
npupoge atomoB. Bce nsotonbl No6Oro KOHKPETHOrO atoma Unu ANemMeHTa, Kak ykasaHo,
paccMaTpuBalOTCA B paMKkax COEAMHEHMSI MO U30DPETEHUD, U KX MNPUMEHEHUS.
MpumepamMmn M30TOMNOB, KOTOPbIE MOTYT ObITb BKIOYEHbI B COEAUHEHUS MO HACTOSLLEMY
N300peTEHNIO BKIIOYAIOT M30TOMbI BOAOPOAA, yrnepoaa, asoTa, kucrnopoga, docdopa,
cepbl, bTOpa, xnopa u ioaa, Hanpumep, *H (“‘D”), °H (“T”), "'C, *C, ™C, ™N, "N, "0,
70, "*0, *?p, **p, 3°s, ®F *C|, %] n '?°|. HekoTOpble MEUYEHHbIE U30TONAMU COSAUHEHNS
MO HacToAWeMy W30BpeTeHnto (Hanpumep, MeueHHble °H wunm 'C) ssnsiorcs
MOMe3HbIMM ANS aHanmM3a TKaHEBOro pacnpefeneHus COoeAuHEHMn wu/unu cybcTparta.
Tputun (°*H) un yrnepoa-14 (**C) nsotonbl nonesHsl Ans o6nerdyeHns ux nonyyeHus u
obHapyxeHunsi. Kpome ToOro, 3amelleHve Oonee TsKenbIMU M30TONamu, TakUMKU Kak
pevitepuin  (Hanpumep, °H), MOXeT [JaBaTb ONPeAerieHHble TepaneBTUYecKkue
npenmMyLlecTBa, 3aknwvawwuecs B Oonbwen mMeTabonnyeckon CTabunbHOCTU
(Hanpumep, yBenUuYeHWe B ECTECTBEHHbIX YCMOBMSAX Mepuojga nonypacnaga wnm
CHWKEHNE  HeoBXoaumMOoW  LO3UPOBKM) n, crneaoBarernbHo, MOXeT  ObITb

NpesnoYTUTENbHBIM B HEKOTOPbIX oBCTOoATEeNnbCTBaxX. [103UTPOHHO  M3ny4alome
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nsotonbl, Takme kak O, "N, ""C n "®F nonesHbl Ans mccnenoBaHWs MO3UTPOHHO-
aMUCcroHHon Tomorpadumen (M3T) ANS U3yyeHna 3aHATOCTU peulenTtopa cybcTpaTom.
MeyeHHble n3oTonamMmn CoeuHEHUs HACTOALLEro n3obpeTeHns MoryT ObiTb MOSyYeHbl B
COOTBETCTBUMN CO Cnocobamu, aHanornyHbIMM ONMUCAHHBIM B CXEeMax wu/unm B npumepax,
Aa@HHbIX HWXKE, WCMONb3ys MEYEHHbI W30TOMOM peareHT BMECTO HE MEYEHHOro
N30TONOM peareHTa. B yactHocTu, coeauHeHnsa dpopmynel (1), rae oanH unm 6onee atom
H 3ameHeH Ha aTom 2H, Takke SBAIOTCS BOMNMOLLEHNEM HAaCTOALLErO M30BPETEHMS.

CoeguHenune dopmynbl (I) mMoOXeT cogepxarb HECKONbKO aCUMMETPUYHbIX
LEHTPOB 1 MOXET NPUCYTCTBOBaTb B POPME OMTUYECKN YUCTbIX IHAHTUOMEPOB, CMECEN
3HaHTUOMEPOB, TaKMX Kak, Hanpumep, pauemartbl, CMeCel AnacTepeonsoMepos,
ANACTEPEON3OMEPHbIX paLemMaToB NN CMeCen AnacTepeonsoOMEpPHbIX paLemaTtos.

CornacHo npasunam KaHa — WHronbaa — [lpenora acMMMETPUYHBIA aToMm
yrnepoaa Moxet 6biTb "R" nnun "S" koHdurypaymw.

Tawke BONMOWEHNEM HacToAWEro WU300peTeHns SBNAIOTCA COSAMHEHUS B
COOTBETCTBMM C hopmynon (1) kak 34ecb ONUCaHO M NX hapMaleBTUHECKM NMPUEMITIEMbIE
conu nnun acpupsbl, B YaCTHOCTU COEAVHEHUS B COOTBETCTBUM ¢ dhopmyrnon (1), kak 3gechb
OMNMUCaHo, U NX apmauleBTUYECKM NpUEMEMbIe Conn, Bonee KOHKPETHO, COEANHEHNS B
cooTBeTCcTBMM € hopmynon () kak 3gecb onucaHo.

Tawke BONMOWEHNEM HacCTOALWEro u3obpeTeHna SABMAITCA COEAUHEHUA B
cooTBeTcTBMM ¢ dhopmynon (I) kak 3geck onucaHo, rae R' n R? npeacrasnsior cobon
ankun, unn R' n R? Bmecte o6pasytor -CH,-CH,-.

KOHKpEeTHbIM BONMNOLLEHNEM HACTOSLLEro N3oBpeTeHNs ABMAIOTCS COEAUHEHUS B
cooTBeTCcTBUM ¢ dhopmynon (I) kak 3geck onvcaHo, rae R' n R? npeacrasnsior coboi
ankun.

Apyrnm BONMOLEHMEM HAacCTOALWEro U30OpETEHUss SBNAOTCA COEAVHEHUS B
cooTBeTCcTBUM C hopmyrion (1) kak 3geck onncaHo, rae R® n R* npeacrasnsioT cobont H.

Tawkke BONMOWEHNEM HacCToAWEro u3obpeTeHna SBMATCA COEAUHEHUSA B
cootBeTcTBUMM € chopmynon (l) kak 3gecb onucaHo, rae R'™ npeactaBnser coboi
ranorex.

[ononHUTENbHbIM ~ BOMMOLWEHNMEM  HacTosWero  n3obpeTeHus  SBNSKOTCS
COefMHEHUs B COOTBETCTBUM C dhopmynoii (1) kak 3aech onucaHo, rae R'™ npegcrasnser
cobon H.

ApyrMMm  KOHKPETHbIM  BOMMOLEHNEM HacToAWero u3obpeTeHua SBNSTCS
COefMHEHUs B COOTBETCTBUM ¢ dhopmyron (1) kak 3geck onucaHo, rae A' npeacrasnser
cobon -CH-.
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Tawke KOHKPETHbIM BOMIIOWEHMEM HacTosWero u3obpeTeHus SABNSAITCS
COeMHEHUs B COOTBETCTBUM C dhopmyroii (1) kak 3aeck onucaHo, rae A% npeacrasnser
cobon -C(O)-.

Apyrum BONNOLUEHMEM HAaCTOALEro U30OpeTeHUss ABNAKOTCA COEAUVHEHUA B
cootBeTcTBUM ¢ hopmynoii (I) kak 3geck onucaHo, rae R® n R™ Bmecte obpasyior -CH,-,
R u R" BmecTe oBpasyioT -CH,-, n npeactaensiet coboiit 1 n p NpeacTaBnseT cobom
HOMb.

OpyrmMm  KOHKPETHbIM  BOMMOLEHNEM HaCToAWero u3obpeTeHus SBNSTCS
COe4UHEHUS B COOTBETCTBUM C chopmynon (I) kak 3aecb OnucaHo, rae retepoapunbHas
rpynna u3 R'? BbiBpaHa U3 MMWUAA30MMNa, M3OKCA3ONWUMa, OKCa3onuna, NupasuHuna,
nupasonuna, NupuaasMHuna, NMpMaNHUNa u NIMPMMMANHUNA.

Adpyrum BONMOLUEHMEM HAacTOAWEro U3oOpeTeHUss SBNAOTCA COEAVHEHUSA B
cootBeTcTBUMM € chopmynon (l) kak 3gecb onucaHo, rae R' npeactaBnser coboi
NMPasonun 3ameLleHHbIA ankunom Unn NMPUANHUN 3aMeELLEHHbIA ankuom.

KOHKpeTHbIM BOMMOLEHNEM HACTOSALLEro n3obpeTeHnsa ABnsioTCA COEAUHEHNS B
cootBeTcTBUMM € cbopmynon (l) kak 3gecb onucaHo, rae R' npeactaBnser coboi
NMPasonun 3ameLLeHHbIA ankurom.

KoHkpeTHbIE npuMepbl coeguHeHnn popmynbl (1), Kak 3g4ecb onMcaHo, BbibpaHbI
n3:

5-xnop-3,3-aumetnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,6-
Awnasacnumpo[3.3]renTtaH-6-unj-3-nMpnann]uaonHAoNNH-1-oH;
5-xnop-2-[5-[2-(1-aTunnnpason-4-kapboHun)-2,6-gnasacnupo[3.3]rentaH-6-
un]-3-nupngun]-3,3-4MMeTUN-N30NHA ONUH-1-0OH;
5-xnop-2-[5-[2-(1-u3onponunnupa3son-4-kapboHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(1-meTnnummgason-2-kapooHun)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(2-meTnnnupason-3-kapboHun)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]usaonHa0NNH-1-0H;
5-xnop-3,3-aumetnn-2-[5-[2-(3-meTnnummgason-4-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHa0NNH-1-0H;
5-xnop-3,3-gumeTnn-2-[5-[2-(4-meTnnnupunamnH-3-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
3,3-anmeTnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,6-

anasacnupo[3.3]rentaH-6-unj-3-nupunann]-1-oKCo-N30NHAONMNH-5-KapBOHUTPUI;
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2-[5-[2-(1-aTunnupason-4-kapboHun)-2,6-gnasacnupo[3. 3]rentaH-6-un]-3-
nnpnann]-3,3-aumMeTunn-1-okCo-n30MHA,0NUH-5-kKapBboHUTPUIT,
2-[5-[2-(1-N3onponunnupason-4-kapboxunn)-2,6-gunasacnmnpo[3.3]rentaH-6-
un]-3-nnpnann]-3,3-4MMeTUnN-1-0KCO-N30UHAONUH-5-KapBOHUTPWUIT;
3,3-anmetnn-2-[5-[2-(1-meTunummaason-2-kapooHmn)-2,6-
awnasacnupo[3.3]renTtan-6-unj-3-nupuann]-1-oKCo-n30NHAONMMH-5-KapOOHUTPUN;
3,3-anmeTnn-2-[5-[2-(2-meTnnnupason-3-kapboHun)-2,6-
anasacnupo[3.3]rentaH-6-unj-3-nupuann]-1-oKCo-n30NHAONMNH-5-KapOBOHUTPUN;
3,3-aumeTnn-2-[5-[2-(3-meTnnummgason-4-kapboHun)-2,6-
anasacnupol[3.3]rentan-6-unj-3-nupugnn]-1-oKCo-N30NHAONMNH-5-KapBOHUTPUIT;
3,3-aumeTnn-2-[5-[2-(4-meTnnnupunamH-3-kapboHmn)-2,6-
anasacnupo[3.3]rentan-6-unj-3-nupugnn]-1-oKCo-N30NHAONMH-5-kapBOHUTPUIT;
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-unl-3-nupnaun]nuppono[3,4-blnupmnanH-5-oH;
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(4-meTunnupunaunH-3-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-unl-3-nupungun]nuppono[3,4-blnupnanH-5-oH;
2-MeToKCU-7, 7-aumeTnn-6-[5-[2-(2-meTunnupason-3-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nupngun]nuppono[3,4-blnupnanH-5-oH;
5-xnop-3-metun-2-[5-[2-(1-meTnnnunpason-4-kapboHun)-2,6-
avasacnupo[3.3]lrentan-6-nnl-3-nnpnann]uaonHa0nnH-1-0oH;
5'-xnop-2'-[5-[2-(1-meTunnupason-4-kapboxun)-2,6-gnasacnnpo[3.3]rentan-
6-unJ-3-nupugunicnupol[umknonponan-1,3'-M3oMHA0NNH]-1'-0H;
5'-xnop-2'-[5-[2-(4-meTunnupuaunH-3-kapboHmn)-2,6-
awnasacnupo[3.3rentan-6-unj-3-nupngun]cnnpolymknonponax-1,3'-U3onHaonmH]-
1'-0H;
5'-xnop-2'-[5-[2-(2-meTunnupason-3-kapboHun)-2,6-gmnasacnnpo[3.3Jrentan-
6-un]-3-nupmnaunjcnupo[yuknonponax-1,3'-n3onHaonnH]-1'-oH;
(3R unu 38)-5-xnop-3-metnn-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
(3S nnn 3R)-5-xnop-3-metnn-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHa0NnH-1-0H;
5-xnop-2-[5-[2-(4-meTokennnpugnn-3-kapboHunn)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
5-xnop-2-[5-[2-(3,6-aumeTnnnupasunH-2-kapboHun)-2 ,6-

aunasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
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5-xnop-2-[5-[2-(1,5-gumeTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumetnn-2-[5-[2-(3-meTnnusokcason-4-kapboHmn)-2,6-
Awnasacnumpo[3.3]renTtan-6-unj-3-nMpnann]uaonHAoNnH-1-oH;
5-xnop-3,3-aumeTun-2-[5-[2-(6-metTnnnupasunH-2-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-unj-3-nnpnamnn]uaonHA0NnH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnnupumnanH-5-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTunnnpasunH-2-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-2-[5-[2-(2,5-gumeTnnnupason-3-kapboHumn)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnavn]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTnnokcason-4-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NnH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpnmnamH-2-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-3,3-aumetnn-2-[5-[2-(5-meTnnnupumngnH-2-kapboHnn)-2,6-

avasacnupo[3.3lrentan-6-nnl-3-nnpnamn]uaonHa0nnH-1-0H;

5-xnop-2-[5-[2-[3-(andTopmeTnn)-1-meTun-nupason-4-kapboHun]-2,6-

anasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;

5-[6-[5-(6-xnop-1, 1-anMeTNN-3-0KCO-U3OUHAONNH-2-11)-3-Nnpunaunn]-2,6-

Aanasacnupo[3.3]Jrentan-2-kapboHUN]NNpMAnH-3-kapb OHUTPUN;
5-xnop-2-[5-[2-(3-meTokennunpasmH-2-kapooHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpasunH-2-kapboHnn)-2,6-
avasacnupo[3.3Jrentan-6-unJ-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTnnuaokcason-4-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpnmnamH-5-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnokcason-5-kapboHumn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnamn]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(okcason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnamnn]uaonHA0NNH-1-0H;
5-xnop-3,3-aumetnn-2-[5-[2-(2-meTnnokcason-5-kapboHumn)-2,6-

avasacnupo[3.3lrentan-6-nnJ-3-nnpnamn]usonHa0nnH-1-0oH;
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5-xnop-2-[5-[2-(2,4-gnmeTnnokcason-5-kapboHnn)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumetnn-2-[5-[2-(2-meTnnokcason-4-kapboHun)-2,6-
Awnasacnumpo[3.3]renTtan-6-unj-3-nMpnann]uaonHAoNnH-1-oH;
2-[6-[5-(6-xnop-1,1-4UMeTUN-3-0KCO-N30UHA ONNH-2-1)-3-Nnpuaunn]-2,6-
awnasacnupo[3.3]renTtaH-2-kapOoHUNNUPUANH-3-kapBb OHUTPWI;
5-xnop-2-[5-[2-(5-xnop-2-meTnn-nupuMnanH-4-kapOoHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;
5-xnop-2-[5-[2-(4,6-gumeTnnnupumMmmngnH-5-kapOoHnn)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4UMMeTUN-N30NHAONNH-1-OH;
5-xnop-2-[5-[2-(2,4-gumeTnnnupunamnH-3-kapboHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnavn]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
3-[6-[5-(6-xnop-1,1-aumMeTnn-3-0KCO-N30UHAONUH-2-1I)-3-Nnpnaunn]-2,6-
anasacnupo[3.3]rentaH-2-kapOoHunNUpUanH-4-kapb OHUTP I,
(3S nnn 3R)-5-xnop-2-[5-[2-(1-aTMnnupa3son-4-kapbonunn)-2,6-
anasacnupo[3.3Jrentan-6-nnl-3-nnpnamn]-3-mMeTUn-n3onHL ONNH-1-0H;
(3R unu 3S)-5-xnop-2-[5-[2-(1-aTunnupa3son-4-kapboHunn)-2,6-
avasacnupo[3.3Jrentan-6-nnl-3-nnpnann]-3-mMeTUn-n3onHL ONNH-1-0H;
6-xnop-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-gnasacnupo[3.3]rentan-
6-un]-3-nupnauvn]-3,4-aUrnaponN3oxXmHONNH-1-0H;
(3R nnmn 3S)-5-xnop-3-meTtun-2-[4-metun-5-[2-(1-metTunnunpason-4-
kapboHun)-2,6-gnasacnumpo[3.3]rentaH-6-mn]-3-nupnann]u3onHaonmH-1-oH;
(3S nnn 3R)-5-xnop-3-metnn-2-[4-meTtun-5-[2-(1-meTunnupason-4-
kap6oHun)-2,6-aunasacnmpo[3.3]rentan-6-unj-3-nnpmnann]uonHaonmH-1-oH;
5-xnop-3,3-aumeTnn-2-[5-[7-(1-meTnnnupason-4-kapboHun)-2,7-
anasacnupo[3.5]HoHaH-2-unJ-3-nnpnann]uaonHaonmnH-1-oH;
5-xnop-3,3-gumeTnn-2-[5-[7-(4-meTnnnupunamnH-3-kapboHmn)-2,7-
anasacnupo[3.5]HoHaH-2-nnl-3-nnpnann]usaonHaonmnH-1-oH;
5-xnop-2-[5-[7-(1-atunnupason-4-kapboHun)-2, 7-anasacnmpo[3.5]HoHaH-2-
un]-3-nupnaun]-3,3-4MMeTUN-N30UHA ONUH-1-0OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,7-
avasacnupo[3.5]HoHaH-7-unl-3-nnpnann]uaonHaonmnH-1-oH;
5-xnop-2-[5-[2-(1-aTunnupason-4-kapboHun)-2, 7-gnasacnmnpo[3.5]HoHaH-7-
un]-3-nupnaunn]-3,3-4MMeTUN-N30NHA ONUH-1-0OH;
5-xnop-3,3-gumetnn-2-[5-[2-(4-meTnnnupunamnH-3-kapboHmn)-2,7-

avasacnupo[3.5]HoHaH-7-unl-3-nnpuann]usonHaonnH-1-oH; n
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N ux papmaueBTUYECKN NPUEMNEMbIE COMNM.
[ononHUTENbHbIE KOHKPETHBIE NPMMEPbLI coeanHeHun chopmynebl (1), kKak 3gecb
onucaHo, BblbpaHbl U3:
5-xnop-3,3-aumeTun-2-[5-[2-(1-metTnnnupason-4-kapboHunn)-2,6-
anasacnupo[3.3rentan-6-unJ-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-2-[5-[2-(1-aTunnupason-4-kapboHun)-2,6-amnasacnmpo[3.3]renTanH-6-
un]-3-nupngun]-3,3-4uMeTUN-N30NHA ONUH-1-0OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnnupunamnH-3-kapboHmn)-2,6-
anasacnupo[3.3Jrentan-6-unJ-3-nnpnann]uaonHA0NNH-1-0H;
2-[5-[2-(1-aTunnupason-4-kapboHnn)-2,6-gnasacnupo[3. 3]rentaH-6-un]-3-
nnpnaun]-3,3-aumeTnn-1-okCo-N30MHLONUH-5-KapBOHUTPUIT,
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-unl-3-nnpnaun]nuppono[3,4-blnupnanH-5-oH;
5'-xnop-2'-[5-[2-(1-meTunnupason-4-kapboxun)-2,6-gnasacnnpo[3.3]rentan-
6-un]-3-nupnaunjcnupofyuknonponad-1,3'-n3onHaonuH]-1'-oH;
5-xnop-3,3-gumeTnn-2-[5-[7-(1-meTnnnupason-4-kapboHun)-2,7-
avasacnupo[3.5]HoHaH-2-nnJ-3-nnpnann]usonHa0nmnH-1-oH;
5-xnop-2-[5-[7-(1-atunnupason-4-kapboHun)-2, 7-gnasacnmnpo[3.5]HoHaH-2-
un]-3-nupnaun]-3,3-4MMeTUN-N30UHA ONUH-1-0OH;
5-xnop-3,3-gumetnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,7-
Awnasacnupo[3.5]HoHaH-7-un]-3-npnann]usonHAOnmnH-1-oH;
N nx hapmaueBTUYECKM NPUEeMeEMbIE CONu.
Cnocobbl nonyyeHuns coeauHeHnn opmynebl (1), Kak 3gecb onMcaHo, SIBNAOTCH
obbeKkTamMmm HacTosLEero n3obpeTeHus.
MonyyeHne coeguHeHnn dopmynbl (1) MO HacToswemy MU30OPETEHUID MOXKET
ObITb NPOBEAEHO NOCNef0BaTENbHLIMW UMM KOHBEPrEHTHLIMU NYTAMU CUHTE3a. CUHTESDI
Nno n306peTEHNIO NoKa3saHbl Ha cneaywmx obLmx cxemax. Haeblkn, Heobxogumble Ans
NPOBEAEHNS peakuyMn N OYMUCTKU MOSTyYEHHbIX MPOAYKTOB M3BECTHbI Cneyunanuctam B
AaHHOM obnactm TexHuku. B cnyvae, ecnn BO BpeMSA peakyuMu MnonyyarT CMecCb
3HaHTUOMEPOB WNN ANACTEPEOM3OMEPOB, 3TU 3HAHTUOMEPLI UNN AMACTEPEON3OMEPDI
MoryT ObITb pasgeneHbl C MOMOLLBI CNocoBOB, OMUCaHHLIX 34eCb, unn crnocobamuy,
M3BECTHbIMW Cneynanucty B JaHHOW obnactv, TakMMu Kak, Hanpumep, XupanbHas
xpomarorpadpusa wnm kpuctannusaums. 3amectutenn U MHAEKCbl, UCMNOnb3yemble B
crnejyoLem onMcaHmm cnocoboB MMEIOT 3HAYEHUS, yKa3aHHbIe 34ECh.

CnegytoLyme cokpaLLeHMs UCMOMnb3YHOTCS B HACTOSILLEM TEKCTE:
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AcOH = ykcycHasg kucnota, BOC = t-6ytunokcukapbonun, BulLi = 6ytunnutun,

CDI= 1,1-kapboHnnguummgason, OXM = pauxnopmetaH, DBU = 2,3,4,6,7,8,9,10-

oktarngpo-nmpumungo[1,2-alasennd, DCE = 1,2-guxnopstaH, DIBALH = awu-i-
oytunaniomuumna rmgpug, DCC = N N-guguknorekcunkapbogummng, DMA = N,N-
avmeTunauetammng, DMAP = 4-ANMETUNAMUHONUPUANH, OMoO = N, N-
anvetundgpopmamng, EDCI = N-(3-gumetunamuHonponun)-N’-atunkapbognmmmnga

rmapoxnopug, EtOAc = atunauetar, EtOH = atanon, Et,O = gnatunosbin acup, EtsN =
TpuaTUnammH, 3kB = 3keBmBaneHol, HATU = O-(7-azabeHsoTtpuason-1-nn)-1,1,3,3-
TeTpameTuUnypoHnsa rekcadropgocdar, BOXKX = BbICOkO3I(PdEKTMBHAS KMAKOCTHASA
xpomarorpadpusa, HOBT = 1-rngpokcmnbenso-tpuason, OcHosaHme XyHura = iProNEt = N-
atungumsonponunammH, IPC= npou3BoACTBEHHbIN KOHTponb, LAH = anomorngpug
nntuna, LDA = gumnsonponunamug nutns, LiBH, = 6opornapug nutusa, MeOH = meTtaHon,
NaBHs:CN, umaHoboporngpug Hatpusa, NaBH, = 6Goporumgpug HaTtpusa, Nal = nogmng
HaTpusa, Red-Al = Hatpua Ouc(2-metokcuatokcu)anomorngpuga, KT = komHaTHas
Temnepatypa, TBDMSCI = t-6ytungumetrnncununa xnopua, TOY = TpudtopykcycHas
kncnota, TI® = TetparmapodypaH, KOnn4. = KONMYECTBEHHbIN.

FanoreH unu Tpudnar, nNpeanovYTUTENbHO WOAO3aMELLEHHbIE MNUPUAUHOBBIE
COeAUHEHNA 2 unn 8, B3aMMOAEWCTBYIOT C apunnaktamamu 1 B pacTBOpUTENSX, Takux
kak 1,4-puokcaH, B npucytctemm noguga mean (1), kapboHata kanms nnu uesms nnm
dochata kanusa, xenatuvpylwero 1,2-guammHocoeuHeHunsi, Takoro kak N,N*-
ANMETUNITUNEHANAMUH  UNU  TPaHC-1,2-AMaMUHOLUKIOreKCaH Wnn  XenaTupyroLlero
6eTa-keTo-3UPHOTO COEAMHEHUS Takoro Kak 2-u300yTUPUN-LMKNOreKCaHoH, npu
MOBbILLIEHHbIX TemMnepatypax, BO3MOXHO C HarpeBaHMEM B MWUKPOBOMHOBOW MeYn C
obpasoBaHMEM nakTam-3aMeLlEHHbIX eTEePOLUUKITMYECKNX CcoeauHeHmn 3 n 5, kak
onucaHo Ha Cxeme 1a m Cxeme 1b (ctagms a). AmuHocoeguHeHuss 4 wnn 6
(coefnHeHus, KOTOpble W3BECTHbl WNM MOryT ObiTb NErko nony4YeHbl cnocobamw,
N3BECTHbIMU B YPOBHE TEXHMKW) B3aMMOAEWCTBYIOT C 3aMELLUEHHBbIMA MUPUANHOBBIMN
COeAMHEHNAMN 3 B aHanorn4HblX YCroBUSAIX, UCMONb3yeMblX Ha cTaguu a (ctagma b),
Unn NPeAnoOYTUTENBHO C UCMOMNBb3OBaHMEM YCNOBUIN peakunn ‘byxeansda’, Hanpumep, ¢
NCNonb30BaHMEM kaTanusatopos Takux kak Pd(OAC), n xenaTtmpyroLwmx NUraigos, Taknx
kak KcaHTdoc, B NpuCyTCTBUM OCHOBaHWS, Takoro kak t-BuONa, B pactBopuTensx, Takmx
KaK AMOKCaH, Npu NOBbILLEHHOW TemMneparype, gasas coeguHeHusa 5 unu 7. CoeguHenmns
5 ¢ R B kauecTBe 3alWMTHON rpynnbl, HanNpUMep, rpynnbl Boc, MoxeT ObiTb 3aTem
KOHBEPTUPOBAHO B COEAMHEHMs 7 yjaneHuwem sauwmrHoi rpynmel R n
B3aMMOAENCTBMEM C  MOAXOAALMM  aKTUBUPOBAHHbIM  KapOOKCUMbHbIM UMK

Cynb®OHUNBHBbIM coeanHeHnem (ctagum ¢, d; Cxembl 1a n 1b).
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Cxema 1a
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X =ranoreH unn OSO,CF,
R'"" = nogxoaswas 3awmTHas rpynna
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Cxema 1b

13 1 R R | R\R
R A 4 101
AN mR X 2 N\K)/Mp\(\'ﬁ/ a
_ « | 5 1 _—
N

A

R R\R
2
N P N~ SR
? [
- | RRC RPR R

X =ranoreH nnum OSO,CF;

R'®' = nogxoaswas sawmthas rpynna unu AR '

Kapbamatbl 101 (Cxema 2a) B3aumogencTtBytoT C nonmdpocopHON KUCIOTOM
npy noBbILWEHHOW Temnepartype (Hanpumep, 100-180 °C) c obpasoBaHneM
naktamnpomsBogHbix 102 (ctagua a). TpudTtopadetamuabl 103  moryt ObiTh
LMKNM30BaHbl 40 2,2,2-TpudTop-3TaHOHOBLIX coeamHeHnid 104 nocpeacTsom obpaboTku
C nomMoLplo napadopmanbiernga B CMECU KOHLEHTPUPOBAHHOW CEPHOW KUCMOTbl U
YKCYCHOW KWUCMOTbI, NPEeANOYTUTENBHO NPU OKONOKOMHAaTHOW TemnepaType (ctagus b).
YaaneHne TpudTopaueTUnbHON rpymnnbl  nocpeactsom o6paboTkm € MOMOLLbIO
Hanpumep, TUAPOKCMAA Kanus, B pacTBopuTene, TakOM Kak 3TaHomn, npwu
OKOMNOKOMHAaTHbIX TemnepaTtypax AaeT BTOpuU4YHble amuHocoeaunHeHna 105 (ctagus c).
OkucneHne BTOpUYHbIX ammHocoeanHerHun 105, Hanpumep, ¢ NomoLLbo nogo3obeH3ona
n 6pomunaa kanusi, NPeanoYTUTENLHO B BOAE, AaeT naktam-coeanHennsa 102 (ctagus d).
B3aumogeiicTene coeauHeHwin 106 (Cxema 2b) ¢ peareHTom [puHbspa R'MgX B
pactsoputene, Takom kak TI®d, npegnouytutenbHo okono 0 °C paert aaayktel 107

(ctagus e). MNocneaytowas obpaboTka TPUITUICUNAHOM 1 3hnpaTom TPEXPTOPUCTOro
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6opa B pacTBopuTene, TakOM Kak AUXIIOPMETaH M B TemnepatypHOM AuanasoHe
npeanoytTutensHo mexgy -25 °C n KT paet coeauHenus 108 (ctagus f). BeeaeHue
METOKCUOEH3NNBHOW 3alUMTHOW Tpynnbl B coeguHeHua 109 (Hanpumep, nocpencTBoM
o6paboTkm C nomoLbld Hatpusa OGuc(tpumeTuncunun)amuga u 1-6pomomeTun-4-
meTokcun-6eH3ona B TId mexgy 0 °C u KT) gaer sawuuleHHble coeauHenuns 110
(cTagmsa g); aHanNOrnMyHoO, METOKCUOEH3UNbHas 3awmuTHas rpynna moxet ObiTb BBEAEHa B
coeauHeHua 108. AnbtepHatMBHO, coeauHeHus 110 moryT ObiTb NOMyYeHbl U3
ranoMeTunbHbIX coeguHeHun 115 nocpeaCcTtBOM B3aMMOAENCTBUS C  M-METOKCU-
B6eH3aunamuHom B pacteopuTensx, Takux kak TId okono KT (ctagua m). ObpaboTtka
coeavHeHun 108 Hecywmx AOMONHUTENbHYD METOKCUOEH3UNBbHYIO 3alyUTHYO rpynny
unm coeguHeHun 110 ocHoOBaHMEM, TakUM Kak rMapug HaTpus, B pacTBOpPUTENE, TaKOM
kak TIP, n 3atem ankunranngom, Me3unaTom Unu To3nnNaTtom, NPEANOYTUTENBHO MEXAY
KT n TemnepaTtypon KuneHns pacTBopuTens gaet coeguHeHns 111 ¢ ogHOM unu AByMS
R'" n R® rpynnamu, oTnnyalomMmmcs OT BoAopoaa (ctaavs h). AnbTepHaTuBHO,
obpabotka coegnHeHnn 108, Hecywmx AOMOMHWUTEMNBHYKD  METOKCUOEH3UINbHYHO
3aWMTHYO rpynny wunu coeauHeHun 110 ocHosaHnumem, Takum kak NaH, LDA wnn
LIHMDS, B pactsoputensx, Takux kak AM®, TetparngpodypaH mnm 1,2-AUMMeTOKCUITaH
W 3arem OJHMM WM MOCMneAoBaTeNnbHO ABYMS  PasnUYHbIMU - ankunranvaamu,
Mes3unaramm unu Tos3unaramu, npeanoyvTuTensHo mexay -78 °C u Ttemnepatypowu
KnneHus pacrteoputena pgaet coeguHeHuss 111 € CTPYKTYPHO pasnuyHbIMU UMK
CTPYKTYPHO uaeHTuuHbIMM R' 1 R? rpynnamm (ctaaus h). Yaanesue sawmTHoN rpynnsi,
Hanpumep, nocpeacTBoM 0OpaboTkM TPUADTOPYKCYCHOW KUCMNOTOM MNPU MOBbILLEHHOW
Temnepatype, paer coeguHeHua 112 (crtagua i). O6pabotka coeguHennn 110
OCHOBaHMEM, TaKUM Kak rmapug Hatpus B pacTBopuTene, Takom kak TId mn 3atem ¢
nomoLlblo  anbda, oMera  AuranosTaHoMm, Hanpumep, 1,2-4nBpoOM3TaHOM,
npeanoututenbHo mexagy KT n  TemnepaTypon KUNEHUs pacTeopuTend, aaet
cnnpocoeamnHerus 113 (ctagusa k) n nocne cneaylowero ganee yaaneHust 3awuTHOW
rpynnel cnupocoeanHeHna 114 (ctagus ).

AnbtepHaTusHo (Cxema 2c), coeguHenns 117 ¢ R' n R? npeactasnsiowmmu
cobon ankunbHble TpPynnbl, MOryT OblTb NOMy4YE€Hbl W3 UMaHocoeauHEeHMn 116 un
noaxoaawmx peareHtoB [puHbapa, Nnnbo nocpeacTBoM fobaBneHnsa ABYX PasfmyHbIX
peareHTOB MOCMNeAoBaTeNbHO UMM OAHOro peraHeta [puHbapa B uM3bbiTke (Ans
MONYYEHNSI COEAVHEHWIA C UAEHTUYHbIMM paaukanamu R' n R?), npeanoutuTensHo B
NPUCYTCTBUN TETPa-U3onNponokcuaa TuUTaHa B pPacTBOPUTENSAX, Taknmx Kak Tl O,
NpeanoYTUTENLHO B TemnepatypHom guanasoHe mexagy 0 °C wu KT (ctagms n).

CoeauHeruna 117 ¢ R' = H u R?, npeacrasnsaiowmm coboin ankumbHylo rpynny, MoryT
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ObiTb MOMy4YeHbl M3 UmaHocoeauHeHun 116 n noaxoaawmx peareHToB [puHbsipa B
pacTBopuTensx, Takmx kak TI®, npeanoyTUTensHO B TEMNEPaTYPHOM AManasoHe Mexay
0 °C wn KT (ctagms n) c nocneayrowum BOCCTaHOBNEHMEM WMWHA, 0OpPasOBAHHOroO C
MOMOLLIbIO C MOMOLLBIO0 Bopornapuaa HaTpusa B Hanpumep, metaHone okono KT (ctagus
n). CoegnHeHuna 119 nonyvaloT n3 coeguHeHun 117 nocpeacTBOM B3aMMOLENCTBUS
CHavana ¢ aTunmarHms 6poMmnaomM M TETPaM3oNpPONOKCULOM TUTaAHA B pacTBOpUTENSX,
Takux kak TId, npegnoyTUTenbHO B TeMNepaTtypHOM guanasoHe mexgy -78 °C n KT, ¢
nocneayrowen obpabotkon ¢ nomowbto BF;-Et,O (ctagua p). Coegmnennuna 117 n 119
NoABEPratoTCA 3aMblKaHUIO KOMbLa MOCPEACTBOM B3aUMOAEUCTBUS C Katanm3aTopom,
Takmm Kak avxnop[1,1'-6uc(andernncocturHo)-deppoueH]nannagunn(ll), B
pacTBoputensx, Takux kak [OM®, B npuUCYTCTBUM OCHOBaHUS, Takoro kak iProNet,
NPeANOYTUTENBHO B TEMNEPATYPHOM AnanasoHe mexay npubnusmntensHo 100 °C n 150
°C B aBTOKNaBe B NPUCYTCTBUM MOHOOKCMAA yriepoga c obpa3oBaHMeM COESAMHEHWUN
118 1 120 (cTagua o).

Cxema 2a

101 102

103 104 105
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Cxema 2b
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Cxema 2¢

R R2
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A x
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X =ranoreH nnn OSO,CF;

anoreH unu Tpudnar 3amelleHHble coeauHeHuss 8 moryT ObiTb MOMyYeEHbI
NOCPEeACTBOM B3aMMOAENCTBMS aMUHO COeAMHEHUNn 4 ¢ Aun-rano unu au-tpudnart
3aMeLLEHHbIN NUPUAUHOB 2 C UCMONb3OBAHMEM YCMOBWUW, kak onucaHo Ha Cxemax 1

(ctragus a), (Cxema 3).
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Cxema 3
15
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X =ranoreH unn OSO,CF;
R'"" = noaxoaswas sawmTHas rpynna unn A*-R'?
Taloke BONMOLLEHNEM HACTOALLEro N306peTeHns ABNAETCA Crnocod nonyyeHns

coeguHeHunsa cdopmynbl (1) kak onpegeneHo Bbille, CoaepXKaLlnn

a) B3anmoaencTeme coeguHenus chopmyneol (I) B NpUCYTCTBMM COEAUHEHUS

dopmynsl (l1);

nnn
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b) B3anmogencteune coeguHeHnsa popmynel (IV) B npucytcTeumn

coeaunHeHuna popmynbl (V);

O

™
rae R', R% R® R* R® R° R’ R® R® R"™ R" R™ R™ R"“ A", A°m, nup

ABNAKTCA TaKMMU, KaK 34E€Cb ONUCaHO, a X Ha cTaguu a) npeacrasnsaeT coboi ranoreH

unu Tpmudnart, U NpeacTaBnaeT cobon ranoreH Ha ctagum b).

B wacTtHocTW, Ha cTtagum a), B npucyTcTBMM noguga meam (1), kapboHata kanuvs
unn yesma unn cocara kanua, xenarmpywwee 1,2-auammHO COeAMHEHME, Takoe Kak
N, N-gnmeTmnatuneHgnamMmuH unu TtpaHc-1,2-4uaMmmHOLUKITIOrEeKCaH Unm xenartmpyoLlee
B6eTa-keTo-apMpHOE COeAUHEHWe, Takoe Kak 2-u300yTUPUN-LMKITOreKCaHoH, npwu
MOBbLILWEHHbIX  Temnepartypax, npeanoyTUTENbHO C  MNOMOLWbIO  HarpeBaHus
MUWKPOBOSTHOBbIM M3ITyYEHUEM N B PACTBOPUTENSAX, TaKMX Kak 1,4-4NOKCaH.

B vactHocTun, Ha cTagun b), B NpUCYTCTBUM OCHOBaHMWS, TaKOro Kak TPUITUNAMMH,
B pacTBopuTene, TakoM Kak guxropmMeTaH npu Temneparype mexay -10 °C un KT.

Tawke OOBLEKTOM HaCTOAWEro U300peTeHuss SBMSETCS COEAVMHEHME B
cooTBeTCcTBMM C chopmynon (I) kak 3pecb onmucaHo ANS NPUMEHEHMSI B KadecTBe
TepaneBTMYECKN aKTUBHOTO BeLLEeCTBa.

AHanorM4yHo, o6bEKTOM HaCTOALLEro N3obpeTeHns SBNAeTCS apmaleBTmyeckas
KOMMNO3uyus, cogepkallas coeguHeHne B cooTBeTcTBuM ¢ dopmynon (l) kak 3pechb
OMNUCaHO, N TEPaNEBTUYECKN UHEPTHBIN HOCUTENb.

HacTtosiee nsobpereHne Takke OTHOCUTCA K MPUMEHEHUIO COSAMHEHUS B
cootBeTcTBMM ¢ opmynon (), kak 3gecb onucaHo, ANS NedYeHns N NpodunakTukm
XPOHUYeckoro 3aboneBaHMsi NOYEK, 3aCTOMHOW CEpPAEYHOM  HEeAOCTaTO4YHOCTMU,
TMNEPTOHUN, NEPBUYHOIO rMnepanbioCTEPOHN3MA N cHApoma KyLlumHra.

HacTtosilwee un3obpeTeHne TakkKe OTHOCUTCA K MPUMEHEHUD COEAUHEHUS B
cootBeTcTBMM € opmynon (), kak 3gecb OnuUcaHo, ANS NEYEHUa Unu nNpounakTnkm
anabeTtnyeckon HehponaTum.

HacTtosilee un3obpeTeHne Takke OTHOCUTCA K MPUMEHEHUID COELUHEHUS B
cootBeTcTBMM € opmynon (I), kak 3gecb onucaHo, AN NedYeHns Unn NpoOUNakTMKK

hunbpo3a noyek nnn cepaua.
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HacTtosilee wu3obpeTeHne Takke OTHOCUTCA K MPUMEHEHWUID COEAUHEHUA B
cootBeTcTBMM C hopmyrnon (I), kak 3gecb onucaHo, AN NevYeHns Unn nNpoUnakTMKK
XPOHMYECcKoro 3abonesaHns Noyex.

Hacrosiee wusobpeTreHne Takke OTHOCUTCA K MPUMEHEHUIO COEAVHEHMS B
cooTBeTCTBMU C hopmynon (), kak 3g4eCb ONUCAHO, ANS NEYEHUs UnnM NPOPUNaKTUKK
3aCTONHOW CePAEYHON HEAOCTATOYHOCTH.

HacTtosiee un3obpeTeHne Takke OTHOCUTCA K MPUMEHEHUD COEAUHEHUSI B
cootBeTcTBMM € dopmyrnon (), kak 3gecb OnucaHo, ANS NevYeHns U NPodUNaKTMKK
TMNEPTOHUN.

HacTtosiwee wun3obpeTeHne Takke OTHOCUTCA K MNPUMEHEHUIO COEAUHEHUSA B
cootBeTcTBMM € dopmynon (), kak 3gecb OnNucaHo, ANS NeYeHUsa U NPoOMNaKTMKK
NEePBUYHOrO rmMnepanbLoCTEPOHM3MA.

KOHKpeTHbIM BOMMOLLYEHNEM HACTOALEro n3obpeTeHnsa ABNSETCS COSAMHEHUNE B
cootBeTcTBMM ¢ opmynon (), kak 3gecb OnucaHo, ANS NeYeHns N nNponnakTukm
XPOHU4Yeckoro 3aboneBaHMsi MNO4YEK, 3aCTOMHOW CEPAEYHOM  HEeAOCTaTO4YHOCTMU,
TMNEPTOHUN, NEPBUYHOIO rMnepanbioCTEPOHN3MA N cHApoma KyLlumHra.

Tawke KOHKPETHbIM BOMMIOLWEHMEM HacTosAWero u3obpeTteHns SABNSETCS
COeAUHEHNE B COOTBETCTBUM C chopmynon (1), kak 34eCb OMMCaHO, ANSI NEYEHUS Unu
npounakTnkmn gnabeTunyeckon Heponatumm.

ApyruM  KOHKPETHbIM  BOMMOLEHNEM HACTOALEro U300peTeHns SBnAeTCS
coeavHeHne B cooTBeTCcTBUM C cpopmynon (l), kak 3gecb onucaHo, ANS NevYeHus Unm
npodunakTnkn pnbposa noyek nnm cepaua.

Tawke KOHKPETHbIM BOMMOLWEHMEM HacCTOALWEro M3obpeTteHns sBnseTcs
coefuHeHne B cooTBeTCTBUM ¢ chopmynon (1), kak 3gecb onucaHo, AN NeYeHus unm
NPOPUNAKTUKN XPOHNUYECKOrO 3ab0NeBaHNs NoYexk.

Tawke KOHKPETHbIM BOMMOLLEHMEM HacTosero un3obpeTteHns SABnseTCS
coefuHeHne B cooTBeTCcTBUM C chopmynon (I), kak 3aecb onuMcaHo, AN NEYEHUs Unu
NPOUNaKTUKN 3aCTONHON CEPAEHHON HELOCTATOYHOCTM.

Tawke KOHKPETHbIM BOMMOLUEHMEM HacTosAwero u3obpeTteHns SABNSETCS
COefUHEHNEe B COOTBETCTBUM C chopmynon (1), kak 3gecb OnucaHo, AN NEYEHUs UNnu
NPOodPUNaKTUKN TMNEPTOHUN.

Tawke KOHKPETHbIM BOMSIOLWEHMEM HacTosAwero u3obpeTteHns SABNSETCS
COeAUHEHNE B COOTBETCTBUMM C chopmynon (I), kak 3gecb OnucaHo, AN NEYEHUs Unu
NPOodPUNaKTUKN NEPBUYHOIO rMNepanbioCTepPOHM3MA.

HacTtosilee wun3obpeTeHne Takke OTHOCUTCA K MNPUMEHEHUIO COEAUHEHUA B

cootBeTcTBMM C hopmynon (l), kKak 3gecb OnucaHo, ANS MONyYEeHUs NEeKapCTBEHHOMO
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CpeacTBa Ans neyeHus wunu npodPunakTukM XpoHUYeckoro 3aboneBaHusa MnouYek,
3acCTONHOM cepaeydHomn HEeA0CTaTOYHOCTN, rMNepToHUN, NepPBUYHOTO
rmnepanbAoCcTepoHM3Ma U cuHApomMa KyLuuvHra.

Hacrosiee wusobpeTreHne Takke OTHOCUTCA K MPUMEHEHUIO COEAVHEHMS B
cooTBeTCcTBMM C hopmynon (l), kak 3gecb onmucaHo, ANS NOMNyYeHMs1 NeKapCTBEHHOrO
CPeACTBa AN NeYeHns Nnn NpounakTkn gnabetTnyeckon HedponaTum.

HacTtosijee un3obpeTeHne Takke OTHOCUTCA K MNPUMEHEHUID COEAUHEHUS B
cootBeTcTBMM ¢ hopmynon (l), kak 3gecb OnNUCaHO, ANS MONyYeHUs NeKapCTBEHHOro
CPeACTBa ANA NevYeHus nnm npounakTmkmn pmnbposa noyek unm cepaua.

Tawke BONMOWEHNEM HacToAWEro Wu3obpeTeHns SBNAETCS NPUMEHEHMWE
coefuHeHua B cooTteeTcTBUM ¢ chopmynon (1), kKak 3g4ecb OnucaHo, ANS MNONy4YeHUs
NEKapCTBEHHOTO  CPeACTBa ANA  NEYEeHUA unum  NpodUNaKkTUKU  XPOHUYECKOro
3aboneBaHuns NoYex.

Tawke BONMOWEHNEM HacToAWero Wu3obpeTeHns SBNAETCS NPUMEHEHME
coefuHeHua B cooTteeTcTBUM ¢ chopmynon (I), kKak 34eCb ONUCaHO, ANS MONYYEHUS
NEeKapCTBEHHOIrO CpPeACTBa ANS NEYEHUS U NPOMUNAKTUKN 3aCTOMHOW CepaevHOn
HEeLOCTaTOYHOCTN.

Tawke BONMOWEHNEM HacToAwero Wu3obpeTeHns SABNAETCA NPUMEHEHUE
coefuHeHusa B cooTteeTcTBUM ¢ chopmynon (I), kak 34eCb ONUCaHO, AN MNOMy4YeHus
NeKkapCTBEHHOro CpefCcTBa ANA NeYeHns unm npoounakTukm rmnepToHUN.

Tawke BONMOWEHNEM HacToAWero Wu3obpeTeHns HABNAETCA NPUMEHEHUE
COeAVHEHUss B COOTBETCTBMM C cpopmynon (l), kak 3peCb OnNUCaHo, ANSA MNOnyYeHus
NEeKapCTBEHHOTO  CpeacTBa AnNs  feyYeHns  unn - nNpodUnakTMkn  NepBUYHOrO
rmnepanbgocTepoHMn3Ma.

Tawke OOBLEKTOM HACTOALLEro M300peTeHMs SBNSieTcs cnoco® neveHus unum
NpoUnNakTukn  XpPoHUYeckoro  3aboneBaHWs  MOYEK, 3aCTOMHOM  CepaeqHOn
HeLOCTaTOYHOCTWN, TUNEPTOHUW, MNEPBUYHOIO rUNepanbioOCTEPOHU3MA U CUHAPOMA
KywmHra, KOTOpbIA BKNOYaeT BBeLEHWE 3(PPEKTMBHOrO KONMUYECTBA COEAUHEHMS B
cooTBeTCcTBMM € hopmynon (1), kak 34eCb ONMUCaHO.

Takke OOBEKTOM HACTOALLEro M300peTeHMs SBNSieTCs Cnoco® neyvyeHus unm
npodpunaktnkm  guabetudeckon HedponaTuu, KOTOPLIM  BKIIOMAET  BBEAEHME
3(PPEKTUBHOrO KONMMYECTBa COeAUHEHUS B cooTBeTCcTBUM C chopmynon (), kak 3gech
OnNMncaHo.

Takke OOBEKTOM HaCTOALLEro M300peTeHMa ABNSieTCs cnoco® neveHus unm

npodunakTnkn ubposa noyek wunM cepaua, KoOTOpbIM  BKMOYaeT BBeAeHWEe
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3(PPEKTUBHOrO KONMMYEeCcTBa COEAUHEHUS B COOTBETCTBMM C chopmynon (I), kak 3gechb
OnMncaHo.

Tawke BONMOLEHNEM HACTOALLEro N3obpeTeHns aBnsaeTca cnocod neyeHus nnm
NPOPUNAKTUKN XPOHMYECKOro 3aborneBaHus MNOYEK, KOTOPbIA BKMOYAET BBEAEHME
3(PPEKTMBHOrO KONMMYECTBa COEAUHEHMS B COOTBETCTBUM C chopmynon (I), kak 3gecb
OMNUCaHo.

Takke BONMOLWEHNEM HACTOALLEro N3obpeTeHns aBnseTcs cnocod neyvyeHns unm
NPOUNaKTUKN 3aCTONHON CEPAEYHON HEeAOCTATOMHOCTM, KOTOPbIA BKMIOYAET BBELEHMNE
3(PPEKTUBHOrO KONMMYECcTBa COEAUHEHUS B COOTBETCTBUMM C chopmynon (I), kak 3gechb
OMNUCaHo.

Takke BONMOLWEHNEM HaCTOALLEro n3obpeTeHns aBnseTca cnocod nevyeHns unm
NPOPUNaKTUKN TMNEPTOHMM, KOTOPbIA BKMOYAET BBEAEHUE 3(PEKTUBHOrO KonmyecTsa
COEe4UHEHUNS B COOTBETCTBMM ¢ hopmynon (1), kak 34eCb ONMCaHo.

Takke BONMOLWEHNEM HACTOALLEro N3obpeTeHns aBnseTca cnocod neyeHns nnm
NPOPUNaKTUKN MNEPBUYHOIO TMNEpanbioCTEPOHM3Ma, KOTOPbIN BKNIOYAET BBEAEHUE
3(PPEKTUBHOrO KONMMYECTBA COEAUHEHUS B COOTBETCTBMM C chopmynon (I), kak 3gechb
OnuncaHo.

Tawke BOMMOWEHNEM HACToAWEro Wu300peTeHns $BNAETCH COeAUHEHMne
topmynsbl (1), Kak 34€Cb ONMCAHO, NOMyYEHHOE B COOTBETCTBUM C NMOObIM U3 ONUCAHHbIX
3/ecb cnocobos.

MeToauka aHanuaa

B HacToswem aHanuse ucnonb3oBanacb knetovHas nuHua G-402 B kadectsBe
KNEeTOK-X0358€B ANSA  3KTOMUYECKON 3KCNpeccunm (TPaH3UEHTHOM unu cTtabunbHON)
depmeHTtoB cemenctea CYP11. B wuvactHocTW, aBTopamym un300peTeHus Obinm
paspaboTaHbl ctabunbHble G-402 kneTku, akTonuvecku akcnpeccupyowme CYP11B1
yenoseka, CYP11B2 yenoseka, CYP11A1 yenoseka, CYP11B1 gBaHCKOro makaka namu
CYP11B2 gaBaHckoro makaka. BaxkHO OTMETUTb, YTO MAEHTMPULMPOBaHHAS KNeToYHas
nnHna G-402 skcnpeccupyeT Ko-hakTopbl (a4PEHOAOKCUMH N afpPEeHOOKCUHPEYKTa3Y),
BaXHble Ana aktmBHocTu cemenctea CYP11 u He Obino obHapyXeHO HUKakown
hepmMeHTaTMBHOW aKTMBHOCTW, penesBaHTHon cemenctey CYP11 (no cpaBHeEHMIO C
knetkamm H295R) B ykasaHHbIX knetkax. Takmm obpasom, knetouyHas nuHua G-402
ABNAETCA YHUMKanNbHO MOAXOAALUEN B KavyecCTBE KIETOK-XO3A€B AN  IKTOMUYECKOW
akcnpeccum pepmeHToB cemenctea CYP11.

G-402 «knetkm wmoryT ObiTe nonydeHbl u3 ATCC (CRL-1440) n oHu

nepsoHa4yanbHO NOMNy4YeHbl U3 NOYEYHOWN NENKOMNOBNACTOMbI.
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SkcnpeccnoHHble nnasmugbl, cogepxawine ORF (OTKPbITYIO pamMKy CYUTbIBAHUS)
kak gna CYP11B1 wvnn CYP11B2 uenoseka/makak Mnog KOHTPOMEM MOAXOASLLErO
npomotopa (CMV-npomoTop), Tak W AN MNOAXOASALLEro pPe3nCTEHTHOro Mapkepa
(HeomuymH). C  wncnonb3oBaHMeM OObIYHbIX METOAMK 3KCMPECCUOHHYIO Nnasmuay
TpaHchuymposanu B knetkm G-402m 3artem 3TWU KNETKM oTobpanu Ha 3KCNpeccuto
AAHHbIX PE3UCTEHTHbLIX MapkepoB. 3arem oTobpanu MHAMBUAYaAlbHbIE KNETKU-KNOHbI U
npoTecTMpoBanu ux Ha Hanuune Tpebyemon QepMeHTaTUBHON aKTUBHOCTM C
ncnonb3osaHmem 11-geokcukoptukoctepoHa (Cyp11B2) wnm  11-geokcukopTusona
(Cyp11B1) B kauecTBe cybcTpara.

G-402 knetku, 3akcnpeccupyrowme CYP11 KOHCTPYKTbI Obinn NOnyYeHbl Kak
OMNMUCaHO BbILE N XPaHUNMCb B MoauduymposaHHon cpege McCoy's 5a, katanoxHbin
Homep ATCC No. 30-2007, coaepxatlen 10% OBC 1 400 mkr/mn G418 (reHeTuyuH) npm
37 °C B atmocepe 5% CO2/95% sosayxa.

KneTouHbln depmeHTaTuBHbIN aHanua nposogunu B DMEM/F12 cpege,
coaepxawen 2.5 % yrna, obpaboraHHoro FCS n nogxogauen KoHUeHTpayum cyberpaTta
(0.3-10 MKM 11-4€0KCUKOPTUKOCTEPOHA, 11-4,E0KCUKOPTM3ONa UMM KOPTUKOCTEPOHA).
[Ons nccneposaHmst PEPMEHTATUBHOW aKTUBHOCTW KMNETKMA MOMECTMNM Ha 96-NyHOYHbIE
nnaHweTtbl U uHkybupoBannm B TedyeHMe 16 4. AnNUKBOTY CynepHaTaHTa 3aTem
nepemeLyany 1 aHanuavpoBanu KOHLEHTPaLUUIO OXMaaemoro npoaykra (anb4oCTepoH
ana CYP11B2; koptuson gna CYP11B1). KoHueHTpauum fgaHHbIX CTEPOMAOB MOXHO
onpeaenutb ¢ ncnonb3osaHnem HTRF aHanu3a ot komnaHum CisBio, aHanusumpysa kak
anbAOCTEepPOH, TaK U KOPTU3OT.

MHrmbnpoBaHue BbICBOOOXAEHUS MPOM3BOAUMBIX CTEPOMAOB MOXET ObITb
NCNONb30BaHO B KayeCTBE M3MEPEHUS MHIIMOMPOBaHUA COOTBETCTBYIOLLEro pepmMeHTa
TECTUPYEMbIMUA  COEAMHEHMAMK, A00aBneHHbIMM BO BpemMsi  (PEepPMEHTaTUBHOIO
KNeTo4yHoro ananusa. [1o3osaBucumoe MHrMbmpoBaHMe (PEepPMEHTaTUBHOM aKTMBHOCTM
COEAVHEHUSIMN PacCYNTbLIBANoCb C MOMOLLbIO CpeAHero oT Toyek Jo06aBreHHbIX
KOHUEHTpaumh unHrmbutopa (x-0Cb) MO OTHOLIEHUD K W3MEPEHHOMY YPOBHIO
cTepouna/npoaykt (y-ocb). 3aTtem noacunUTbIBanocb WHrMbMpoBaHMe C MOMOLLbIO
crnefyoLwero annpoKCUMUPOBaHUSA  4-napameTpuyeckor  CUrMouaanbHOW  OYHKLUK
(mogenb Morgan-Mercer-Flodin  (MMF)) Ha HeobpaboTaHHble TOYKM JaHHbIX C
ncnonb3oBaHMEM cnegytoLlero cnocoba kBagparos:

_AB+Cx”

u B+x?
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rae, A npeacraensaeT cobon MakcumanbHoe 3HadeHne y, B npeacrasnser cobon
EC50 oakTop, onpegensembin ¢ ucrnonb3oBaHunem XLFit, C npegcrasnser coboun
MUHMManbHOE 3HayeHne y n D npeacrasnset cobon HaKNoH KPUBOMW.

MakcumanbHoe  3HavyeHMe A COOTBETCTBYET  KONMUYECTBY  CTEpouia,
NPOV3BEAEHHOMY B OTCYTCTBUE MHrMOUTOpa, 3HadveHne C COOTBETCTBYET KONMUYECTBY
cTepouaa, onpeaenseMomy npu nonHOM UHrMbrpoBaHun epmeHTa.

3HaueHus EC50 pns 3asBneHHbIX COEAUHEHUA Onpeaensanucb C MOMOLLbLHO
G402.

TecTupoBanacb B nNpucytcTeun 1 MKM [E0KCUKOPTUKOCTEPOHA U PasfUYHbLIX KONUYECTB

ONUCaHHOM CUCTEMbI TECTUPOBAHUSA AktmBHOCTE pepmeHta Cyp11B2

NHrMBUTOPOB; akTMBHOCTL hepmeHTa Cyp11B1 Tectmposanack B npucytcteum 1 mkM

AEO0KCUKOPTU30NIa N pasninyHbIX KONU4YeCTB I/IHFI/I6I/ITOpOB.

EC50 EC50 EC50 EC50
yen. yern. yen. yen.
Mpumep Mpumep
CYP11B2 CYP11B1 CYP11B2 CYP11B1
HM nM HM nM
1 0.002 11.3428 20 0.0195 19.9885
2 0.003 11.0992 21 0.2935 > 30
3 0.0083 11.0867 22 0.0063 37.3628
4 0.0099 1.1022 23 0.0073 11.9583
5 0.145 15.6621 24 0.0449 17.1715
6 0.0117 7.9433 25 0.102 17.1715
7 0.0138 25.7471 26 0.0775 35.5314
8 0.1119 > 30 27 0.1044 13.9735
9 0.009 24.3739 28 0.0577 0.64
10 0.0155 25.5513 29 0.0748 > 30
11 0.0252 4.7581 30 0.0456 3.7501
12 0.1914 > 30 31 0.154 6.4332
13 0.0278 26.4325 32 0.0149 5.3659
14 0.0407 21.0354 33 0.0497 1.7462
15 0.0205 18.9125 34 0.097 9.5549
16 0.0827 29.2555 35 0.3329 29.458
17 0.901 33.1839 36 0.0457 30.9852
18 0.0078 16.6651 37 0.0754 16.102
19 0.0029 7.6917 38 0.0268 2.3171
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EC50 EC50 EC50 EC50
Mpumep yern. yern. Hpumep yen. yern.
CYP11B2 CYP11B1 CYP11B2 CYP11B1
HM nM HM nM
39 0.0282 9.6823 52 0.0082 22.0816
40 0.0542 12.0285 53 0.0459 14.5662
41 0.1094 28.4076 54 0.0084 22.0026
42 0.0102 1.0543 55 0.0071 20.6861
43 0.018 18.0311 56 0.0032 18.8349
44 0.0907 17.9629 57 0.049 9.724
45 0.068 2.0882 58 0.0038 9.6433
46 0.0383 3.8633 59 0.0014 0.8188
47 0.5045 8.3061 60 0.0024 0.8916
48 0.2395 > 30 61 0.0024 2.1104
49 0.1106 5.0718
50 0.0248 16.8103
51 0.0101 13.7852

CoepunHeHuna dopmynsl (1) 1 nx hapmayeBTUYECKM NpUemMnemMble Conu n aupsl,
Kak 3gecb onmcaHo, obnagatoT 3HadeHmsmn ECsy (CYP11B2) B gmanasoHe mexay
0.000001 mkM un 1000 mkM, HekoTopble coeauvHeHus obnagaroT 3HaveHusmu ECs
(CYP11B2) B gnanasoHe mexay 0.00005 mkM n 500 mkM, AONONHUTEMNBHO, HEKOTOPbIE
KOHKPETHbIE coeamnHeHusa obnagatot 3HadveHnsamm ECsq (CYP11B2) B gnanasoHe mexay
0.0005 mkM n 50 mkM, 6onee KOHKPETHO coeauHeHus obnapatoT 3HaveHusmmn ECsq
(CYP11B2) mexgy 0.0005 mkM n 5 mkM. 3tn pesynbrtatbl Obinv nonyyeHbl C
NCNONb30BaHMEM BbILLENPUBEAEHHOrO (PEPMEHTATUBHOrO aHanunsa.

CoeguHenuna cdopmynbl |, a Takke nx apmayeBTUYECKU NPUEMMEMbIE COMMU
MOTyT MPUMEHATBCA B KavyeCTBE FEKapCTBEHHbIX CpeAcTB (Hanpumep, B dopme
dhapmaueBTUYeCKMX npenapatos). dapmayeBTMYHECKMe npenaparbl MOryT BBOAUTCSH
BHYTPb, BKMOYas nepopanbHo (Hanpumep, B opme Tabnetok, NOKPbITbIX 060noYKon
TabneTok, Apaxe, TBEPAbIX U MArKUX >XeNaTUHOBbIX Kancyn, pacTBOpOB, 3MYNbCUMA UMK
CYCMEH3UKN), HasanbHO (Hanpumep, B (popme HasanbHbIX a3po30onen) M pekTanbHO
(Hanpumep, B hopme cynnosuTopmes). Kpome Toro, BBEAEHNE MOXET OCYLLECTBIATLCA
napeHTepaneHo,

BKINOYMAs BHYTPUMBILLEYHO W BHYTPMBEHHO (Hanpumep, B BUAe

pacTBOPOB AN UHBEKLMN).
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CoepuHeHuna dopmyrnbl | 1 Mx dapmayeBTUYECKU MpUeMnemMble CONn MOryT
nepepabaTbiBaTbCs BMECTE C (hapMauleBTUYECKM WUHEPTHbIMU, HEOPraHUYeCKUMU WUNnm
OpraHVyeckUMmn 3IKCUMNUEHTaMKU Ans npousBojcTBa TabneTok, TabneTok, MNOKPbITbIX
obonoukon, gpaxe n TBEPAbIX KENATMHOBbLIX Kancyn. JlakTosa, KyKypy3HbiA kpaxman
UNn ero npou3BOAHbIE, TanbK, CTeapuHOBasA KWCNoTa WNW ee conuv U T.4. MOryT
NMPUMEHATLCA B KavyeCTBE TakMX 3KCUUMMEHTOB, Hanpumep, ANna TabneTok, agpaxe u
TBEPAbIX XXENaTUHOBbIX Kancyr.

MNoaxoasawmumMmn agbioBaHTaMM ANA MAMKUX KENaTUHOBbLIX Kancyn SBNSHOTCS,
Hanpvmep, pacTUTENbHbIE Macna, BOCKa, >XMPbl, NONYTBEPAIE U XUAKNE MOMUONbI U T.4.

MNoaxoasawmummn agbloBaHTaMn AnNs  U3rOTOBMEHMS pPacTBOPOB WM CUMPOMOB
ABNAOTCA, HAaNpUMep, BoAa, NONMonbl, caxapo3a, MHBEPTHbIW caxap, rMioKko3a U T.4.

MNMoaxoasawumun  agbloBaHTaMn ANA  MHBEKLUMOHHBIX pPacTBOPOB  SABMSIOTCS,
Hanpumep, Boga, CMpPTbl, MONWONbI, MULUEPWH, PacTUTENbHbIE Macna u T.4.

MNMoaxoasawmumu agbioBaHTaMuM ANA  CYNnO3UTOPUEB  SBMAIOTCH, Hanpumep,
NPUPOAHbIE UM TMAPOrEHN3NPOBaHHbIE Macna, BOCKa, XWPbl, MOMNY>XUAKAE UIN KUaKne
NOnNuMornbl U T.4.

Kpome ToOro, dhapmayesTmdeckne npenapatbl MOryT COAEpaTb KOHCEPBaHTHI,
conobunmsaTopel, crabunumsaTopel, yBRaxHsoLwme areHTbl, 3MyInbraropsi,
nofcnactutenu, KpacuTenu, apomarus3atopbl, COMu AnS WU3MEHEHUS OCMOTUYECKOro
AasneHus, Oydepbl, MacKMpyloLmMe areHTbl UNn aHTUoKCcuaaHTbl. OHU MOryT Takke
coaepxarb gpyrne TepaneBTUYeCcKU LeHHbIE BELLECTBaA.

[lo3npoBka MOXET BapbMpOBAaTbCA B LUMPOKMX Mpejenax W, KOHe4yHo, Oyaer
nogobpaHa Kk MHAuBMAYyanbHbIM TPEOOBAHMAM B KaXKAOM KOHKPETHOM cny4vae. B obem,
B Criyyae nepoparnbHOro BBEAEHUS AOMKHA ObiTb NOAXOASALLEN CYyTOYHAs f03a OT OKOMo
0,1 mr go 20 Mr Ha Kr maccbl Tena, npPeanoYvTUTENBLHO OT okono 0,5 Mr 4o 4 Mr Ha kr
Maccbl Tena (Hanpumep, npubnuautensHo 300 mMr Ha 4yenoBeka), NPesnoYTUTENbHO
pasgenutb Ha 1-3 UHAMBMAYaNbHbIX A03, KOTOPble MOIYT COCTOATb, Hanpumep, u3
opamHakoBoro konudectsa. OpgHako, OyaeT MOHATHO, YTO YKa3aHHbIM 34eCb BEPXHUN
npeaen MoXeT ObITb NPEBbLILLIEH KOr4a 3TO HEOOX04MMO.

B COOTBETCTBMM C HACTOALWMM M30BpeTeHneM, coeguHeHnsa copmynbl (1) unm mx
dhapmayeBTMYECKM NPUEMMNEMbIE COMN U 3PUPbI MOTYT NPUMEHATLCA ANSA NEYEHUS NNn
NPOUNaKTUKM ONOCpPeEAYEMbIX anb4OCTEPOHOM 3abonesaHni.

CoepuHenuna copmynbl (1) unu ux dapmaueBTUYeCkn nNpuemMnembie Conu wu
acumpbl, packpbiTble B Hactoswem msobpeteHun asnsawotca uHrnburopamm CYP11B2.
CoeguHeHua dopmynbl () unu ux dapmayeBTUYECKM MpUemMnemMble conu u aupsl

TaKke MokasbiBalT 34ecCb pasnuyHoe wuHrubnposaHne CYP11B1, HO nposBnaoT
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YNYYLLEHHYIO CEeneKkTMBHOCTb no oTHoweHuio k CYP11B2 B cpasHeHun ¢ CYP11B1.
Takve coeauHeHnss MOryT ObiTb MCMONb3OBaHbl ANS NEYEHUS WU NPOOUNaKTUKK
COCTOSIHUW, XapaKTEepU3YILLUXCA Ype3MepPHbIMU MPOU3BOLCTBOM/YPOBHAMU KOPTU3ONa
NN Ype3MepHbIX YPOBHEW OBOMX KOPTM3ONa M anbjocTepoHa (Hanpumep, CUHAPOM
KywuHra, naumeHTbl C OXOroBOW TPaBMOW, JAenpeccus, MocTTpaBMarnyeckue
CTPECCOBbIE pPACCTPONCTBA, XPOHUYECKUN CTPEecC, KOPTUKOTpodmyeckas ageHoma,
6onesHb KywmHra).

B COOTBETCTBMM C HACTOSLWMM U30BpeTeHmeM, coeguHenuns dopmynbi (1) nnm mnx
dhapmayeBTMYECKM MPUEMIIEMbIE COMU M CNOXHbIE 3PMPbI MOTYT NPUMEHSATLCA ANS
NeYeHnss unu npoPUNaKTUKN CepaeYvYHO-COCYAMCTbIX 3aboneBaHMn (B TOM 4ducne
TMNEPTOHUN N CEPAEYHON HEAOCTaTOYHOCTUN), COCYAMCTbIX 3abonesaHun, AUCHYHKLUN
3HgoTenus, auchyHkumm SapopeuenTopos, 3aboneBaHui NoYek, 3aboneBaHn NeYeHn,
hnbpo3HbIX 3aboneBaHnKn, BoCNanuUTenbHbIX 3ab0neBaHnin, peTUHONaTMK, HEBpOMaTUn
(Hanpumep, nepudepudeckon HesponaTum), 60NN, MHCYNMHOMAaTWKX, OTEKa, AENPECCUN U
T.A.

CepaeyHo-cocyaucTtble 3aboneBaHWs  BKMOYAIOT  3aCTOVHYKO  CEPAEYHYIO
HEeLOCTaTOYHOCTb, uwemudeckyto 6onesHb cepaua, apuTMuUIo, apTepuarnbHY
Punbpunnauumio, NopadkeHNsa cepaua, CHWKeHne pakyumn Bbibpoca, AMacTonMYECcKyo n
CUCTONMYECKYD AUCHYHKUMM cepaua, hubpMHOMAHBLIA HEKPO3 KOPOHAaPHLIX apTepun,
dpunbpo3 muokapaa, runepTpodPUUECKY0 KapaMoOMUMONaTUIo, HapyLUeHWe MnoaaTnMBoOCTH
COCYAMUCTbIX  CTEHOK, HapyleHue  AUacTOMNMUYEeCKOro  HarorHEeHWd,  ULLEeMUIO,
rMNEPTPOUIO NEBOrO XENyAouKa, MHPAPKT U COCYAUCTbIN PUBPO3, NHPAPKT MUOKapAa,
WHMaPKTbIE  HEKPOTUYECKME MOPAKEHWs,, CEepAeuvHY0  apuTMuilo, nNPouNakTuKy
BHE3anHoW CEpAEYHON CMEPTM, NOBTOPHOrO CTEHO3a, NHCYIbT, MOBPEXAEHNS COCY0B.

BonesHn noyek BKMNOYAOT OCTPYIO N XPOHMYECKYIO MOYEYHYIO HELOCTAaTOYHOCTD,
HedhponaTuo, TEPMUHANbHYIO  CTaguio  MOYEeYHOW  BonesHn,  amnabeTnyeckyto
HeponaTMO, CHWKEHUE KIMPEHCA KpeaTWHWHA, CHWKEHWE CKOPOCTU KryOO4KOBOW
dunbTpayun, paclmpeHme CetyaToro MesaHrmanbHoro wmatpukca ¢ unm  6es
3HAUYUTENBHOW TMMNEPKIETOUYHOCTU, NOKanbHbIA TPOMBO3 kKanunnapoB knybo4ykos, obLwmi
dunbpuHONAHbLIN HEeKpos3, rMOMepYIOoCKepos, nwemmnyeckmne nopaxkeHus,
3M10Ka4Ye€CTBEHHbIN HedpoCKnepos (Hanpumep, nwemmyeckas peTpakyus,
MUKPOanbOyMMHYpUs, MPOTEUHYPUS,, CHWKEHWE MOYEYHOro KPOBOTOKE, MOYEYHON
aptepuonaTtusi, OTEK W BHyTpukanunnapHas nponudepauns (JHZoTennanbHas wu
Me3aHruanbHasl) Wunu akcTpakanunisapHble KNeTkn (CeprnoBuaHbIe).

BonesHn nouek Takke BkNOYAKT rnomepynoHedput (Hanpuvep, anddysHbIn

nponudepaTnBHbLIN, o4aroBbIN nponudepaTuBHLIN, Me3aHrmarnbHbIn
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nponudepaTusHbii, membpaHonponmdepaTMBHbIN, MEMOPaHHLIA rNoOMepyrnoHedpuT ¢
MUHUMArnbHbIMA  U3MEHEHUSIMW), BOMYAHOYHLIN HEeMPUT, HEUMMYHHblIE aHoManuu
G6asancHoM MmemOpaHbl (Hanpumep, cuHApoM  AnbnopTta), ¢uOpPo3 noyek u
rMOMEepynocknepos3 (HanpMmep Y3noBOW unu rnobanbHblii M O4aroBO-CErMEHTaPHbIN
rMOMEpPYIOCKNepos ).

3aboneBaHns nedeHn BknovawT, 0Oe3  OrpaHUYeHuUs, CTeaTo3 MNeYeHu
cTeaTtorenaTuT HearnkorofbHbIA, LMPPO3 MEYEHU, acuuT MedeHn, 3acCTON MNeyveHu
HearnkorosnbHbIA CTeaTorenaTuT, 3acCTor NevYeHn N T.4.

Cocyauctble 3abonesaHus BknwoyaloT, 6e3 orpaHumyeHus, TpomboTuyeckue
cocyaucTtble 3aboneBaHusa (Takme, Kak WHTpamypanbHbi (PUOPUHOUAHLIM HEKPO3,
KPOBOM3NUSIHME N parMeHTayus  3puTpouymtoB U MIOMUHanNbHbIA  U/unn
WHTpamypanbHbii TPomO03), nponudepaTuBHble apTepuonatum (Hanpumep, onyxiuve
MUOUHTUMArbHbIE KNETKW, OKPY)XEHHbIE MYLMHO3HBbIM BHEKIETOYHbIM MAaTPUKCOM W
Y3rOBbIMU  YTOMLWEHMUAMKW), aTEpPOCKNepos3, CHWXKEHME NOAaTNMBOCTU  COCYAO0B
(Hanpumep, KECTKOCTb, CHWKEHHas MnojaTnMBOCTb KEMyjovka W CHWKEHHas
noAaTnmMBOCTb COCYAOB), 3HAOTENManbHas AUCOYHKUUA, N T.4.

BocnanutenbHble COCTOAHUS BKNOYaoT, 6e3 orpaHuyeHns, apTpuT (Hanpumep,
OCTE0apTpuUT), BOCManuTenbHble 3aboneBaHNsa [AbiIXaTenbHbiX MyTen (Hanpumep,
XpoHuyeckas obcTpykTusHasa 6onesHb nerkmx (XOBJ)), n t.4.

Bonb BkntouaeT B cebs, 6e3 orpaHuyeHus, ocTpylo 6omnb, XpoHUYeckyto 6orb
(Hanpumep, 6onb B cycTaBax), U T.4.

Otek Bknovaet, 6e3 orpaHuveHusi, OTeK nepudPepuveckux TKaHeW, 3acTomn
nevyeHn, acUuT neYeHu, 3acTon CeneseHku, PeCnUpPaTopHbIA 3aCTON NN 3aCTON NErknx,
nT.Aa.

NHcynuHonatum BknoYaroT, 6e3 orpaHuveHus, pPesmCTEHTHOCTb K WMHCYIMHY
anabet | tTuna, gmabet Il Tuna, 4yBCTBUTENBLHOCTb K rMOKO3e, npepanabeTunyeckoe
COCTOsIHUE, nNpeamnabeT, CUHAPOM X, N T.4,.

OnbposHble 3aboneBaHus Bkw4YalwT B cebsi, 6e3 orpaHuyeHus, MHapKT u
BHYTPUNOYEYHbIN prnbpos, MHTepcTULUManbHbin prnbpos n pnbpos neveHu.

Kpome ToOro, coegunHenus copmynsl (1) nnu nx chapmayesTnyeckn npuemnemole
conm n 3dupbl, Kak 34eCb OMUCAHO, MOIYT TaKKe MPUMEHATBCA ANS NEYEHUs Unm
NPOPUNaKTUKN  CEPAEYHO-COCYAUCTLIX  3aboneBaHuKn, BblOpaHHbIX U3  TPynnbl,
COCTOSILLEN W3 TUMEPTOHUM, CEPAEYHOM HEAOCTATOYHOCTU (B YaCTHOCTU CEepheYHON
He[0CTaTOYHOCTU nocne UWHdapkTa Muokapga), runeptpodun neBoro Xenyaodka u

WHCYNbTa.
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B apyrom BonnowieHun, cepaedHo-cocyauctoe sabonesaHwe npeacraBnaeT
co60N rMNepTOHNIO.

B yactHom BonnowjeHuun, ceppedvHo-cocyauctoe 3abonesBaHue npeacraBnaeT
coB0M YCTOMUMBYIO K NEYEHMIO TMMEPTOHUIO.

B Aapyrom BonnoweHun, cepaedHo-cocyauctoe 3aboneBaHue npeacraBnseT
coboN cepaeyHyto He0CTaTOYHOCTb.

B apyrom BonnowieHun, cepaedHo-cocyauctoe sabonesaHwe npeacraBnsaeT
cobon rmnepTpodunto NEBOro Xenyaouka.

B apyrom BonnowieHunn, cepaedHo-cocyauctoe sabonesaHwe npeacraBnsaeT
cobON 3acCTOMHYK CEepAeYHYH0 HEAOCTaTOYHOCTb, B YacTHOCTM Yy MaAUMEHTOB C
COXpaHeHHON hpakumen BbIOpoca NEBOro Xenyao4ka

B apyrom BonnowieHun, cepaedHo-cocyauctoe sabonesaHwe npeacraBnsaeT
co60N UHCYNbT.

B apyrom sonnoweHun, coeguHenuns copmynel (1) nnn mnx gapmayesTuyeckm
npuemMnemble Conv 1 3PUpPbl MOrYT MPUMEHATLCA ANS NEYEHUS UNU NPOPUNAKTUKA
3aboneBaHni NoYek.

B apyrom sonnoweHmmn, 3abonesaHme noyek npeacrasnset cobon HedponaTuio.

B apyrom BonnoweHun, 3abonesaHMe nodek npeacrasnsier  coboun
ayTOUMMYHHbIW rIOMepynoHedpuT.

B apyrom sonnowjeHnun, XpoHnyeckoe 3abonesaHne nodek npeacrasnseT cobomn
AnabeTnyeckyto HecbponaTuio.

B apyrom BonnoweHun, ¢umnbpos npeacrasnsetr cobom ¢ubpo3 noyvek unu
cepaua.

B apyrom sonnowleHun, coeguHeHus copmynbl (1) nnn mnx gapmayestuyeckm
npuemMnemble Conv 1M 3PUpPbl MOrYT MPUMEHATLCS ANS NEeYeHUs UNn NPoUNaKTUKA
caxapHoro guabeta Il Tuna.

B apyrom sonnoweHun, coeguHeHus copmynel (1) nnu nx dapmayeBtTuyeckm
npueMnemble Conv 1 3PUPbl MOFYT MPUMEHATLCS ANS NEYEHUS UNn NPoUNaKTUKA
caxapHoro guabeta | Tvna

B apyrom sonnoweHun, coeguHenus copmynel (1) nnn mnx gapmayesTuyeckm
npueMnemble conmm un  3dupbl MOryT ObiTb WUCMOMBb30OBaHbl ANS  NEYEeHUs unm
npounakTnkmn gnabeTn4yeckon peTMHoONnaTmm.

HacTtosilwee wusobpereHne panee wnnoctpypyetcs [pymepamun, KOTopble He
UMEIOT OrpaHnYMBaloLLIEro xapakrepa.

B cnyyae, ecnu npenapatuBHble MpUMEpPblI MNOMNy4alwT B BUAE CMECU

SHaHTUOMEPOB, YNCTbI€ IHAHTUOMEPDLI MOTYT ObITb pasaeneHbl C NOMOLLUBKO ONMUCaHHbIX
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3pecb CnocoboB MM C MOMOLBK CnocoboB, W3BECTHbIX Cneunannucty B AaHHOWU
obnacTtu, Takux Kak, Hanpumep, xupanbHasa xpomatorpadua Unm Kkpuctannuaagyus.
Mpumepbl
Bce npyvmepbl 1 NpoMexXyTouHbIE COeAMHEHNS NONYYNNn B aTMocdepe aproHa,
€CIn1 He yKa3aHOo UHOrO.

MpomexyToyHoe coeanHeHune A-1

6-xnop-3,4-aurnapo-2H-n30XMHONNH-1-0OH

Cl

O

[A] [2-(3-xnop-hbeHunn)-3Tunl-kapbamMmuHOBOW KUCNOTblI METUNOBLIA 3dUp

Ox O
e

Cl

Mpu 0 °C, metunxnopcpopmmar (4.6 r, 48 mmonb) aobGaBunv No Kannsm B
pactBop 2-(3-xnop-penun)-atunamuna (5.0 r, 32 mmonb) n Etz:N (6.4 r, 64 mmonsb) B
OXM (100 wmn). [lNocne pobaBneHusi, CMeCcb nepemewwmsann npu  KOMHAaTHOW
Temnepatype B TedeHme 0.5 yacos. OpraHuyecknit cnow npombiny sogon (3 x 30 mn), 1
H HCI (20 mn) n conesbim pacteopom (30 mn), Bbicywmnu Hag 6e3BogHbiM Na,SOy,
OTOUNBLTPOBANM U CKOHLUEHTPMPOBanNu nog BakyymMoM. [locrne BakyyMHOW CYLUKM,
coefuHeHune, ykasaHHoe B3aronoske, nonyuunu (6.49 r, 95%) B Buae 6enoro ocagka.
MS: 214.1 (M+H)".

[B] 6-xnop-3,4-aurnapo-2H-n3oxmHoNmH-1-oH

Cl

0]

Mop 3awmtonm N, cmecbk [2-(3-xnop-heHnn)-atmn]-kapbamMnMHOBON  KUCTOTbI
meTunosoro acpupa (5.0 r, 23.4 mmonb) n PPA (nonudocdopHas kucnota) (20 r) B 250
MI KPYrroAOHHOW konbe MHTEHCUBHO nepemelunBanu npy 120 °C B TeyeHne 2 4acos.
lMocne oxnaaeHust 4O KOMHAaTHOW TemnepaTypbl, PeakuUOHHYK cmecb obpaboTtanu

BOAOW CO NbAOM M BOAHbIM PacTBOPOM aMMOHMA AN aoBegeHus fo pH 8. 3atem cmech



-34 -

akctparuposarm EtOAcC, n opraHM4eckun Cnon nPOMbINU COMEBbIM PaCcTBOPOM,

BbicyLuMnn Hag 6e3sogHbiM Na,SO, u otdunsTpoanu. lNocne yganeHns pactBoputens

NPV MOHWXKEHHOM [aBIEHUM, HEOYWLLEHHBIA MOMNYYEHHbIN MPOAYKT AOMNOMHUTENBHO

NPOMbISIN 3TUNOBLIM 3CPUPOM C NONYYEHUEM COEAMHEHMS, YKasaHHOro B 3aronoske (1.66
5 T, 39%), B Buae 6enoro ocagka. MS: 182.0 (M+H)*.

MpomexyToyHoe coeanHeHue A-2

5-xnop-3-metun-2,3-aurnapo-m3omHaon-1-oH

Cl
NH

O

[A] 1-(2-6pomo-5-xnop-heHnn)-sTunamuH

Cl

NH,

10 Br

K nepemewuaHHomy pacteopy 2-6pomo-5-xnopbeHsonmtpuna (80 r, 370 Mmmonb) B

Tr® (1000 mn) npu 0 °C pgobasunn MeMgBr (370 mn, 1110 MMonb) no Kanmsm.

PeakynoHHyo cmecb nepemewvBany npu 0-5 °C B TeuyeHne 5 4acoB nepeg Tem, kak

MeOH (500 mn) gobasunu no kannam. 3atem pacTBOp NepemMeluvBany B TEYeHue

15 pononHutenbHblx 15 muH, NaBH, (28 r, 740 mmonb) fo6aBunmM OCTOPOXHO W

MOMYYMUBLLYIOCS CMEChb NepemeluMBani npu KOMHaTHOW Temnepatype B TeuyeHune 16

4yacoB. PeakUnOHHbIN pacTBOp 3aTeM BN B BOAY, 3KCTparnposanu ¢ nomouypto EtOAC

(8 x). ObbeanHeHHble opraHu4yeckMe crnou Bbicylwmnu Hag ©6e3ogHbiM Na,SOy,

OTOUNbTPOBANN N CKOHLEHTPMPOBANMU Moj BakyyMOM C MONYYEHUMEM HEOYMLLEHHOrO

20  nNpoAyKTa, KOTOPbIA OYUCTMNM MOCpPeacTBOM cbnew xpomarorpadum Ha cunukarene

(netponenHbin adoup: EtOAC =3: 1) ¢ nony4YeHnem COeaMHEHUS, YKa3aHHOro B 3arofioBke
(30T, 35%), B BUAE xenToBaToro macna. MS: 235.5 (M+H)".

[B] 5-xnop-3-metun-2,3-aurnapo-m3onHaon-1-od

Cl

NH
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Cwmecb 1-(2-6pomo-5-xnopdenHnn)ataHammHa (30 r, 127.9 mmonb), Pd(dppf)Cl,
(3.2, 12.79 mmonb), u DIPEA (49.5 1, 383.7 mmonb) B IM® (1.2 L ) nepemelwumsanu B
aBToknaee nog gasneHnem 2 MMa CO npu 130 °C B TeueHue 24 vyacos. 3aTtem eé
oxnagunn A0 KOMHaTHOW TemnepaTypbl, peakuuoHHyo cmech pasbasunu EtOAc (500
mn). OpraHvyecknin Crnov nNpPOMbIIA - COMEBbIM  PacTBOPOM, OTUNbLTPOBANU, W
CKOHLEHTPMPOBanNM Mnoj BaKyyMOM C MONYYEHUMEM HEOUULLEHHOrO MPOAYKTa, KOTOPbIN
OUUCTUNN MOCPEACTBOM dhrew xpomaTorpadun Ha cunukarene (NeTponenHoin 3cup:
EtOAc = 3: 1) ¢ nonyyeHnem coeanHeHus, ykasaHHoro B 3aronoeke (5.2 r, 23%) B Buae
KopuyHeBoro ocagka. MS: 181.6 (M+H)".

NMpomexyTo4yHoe coeanHeHue A-3

5-xnop-3,3-aumeTunn-2,3-aurnapo-u3oMHaon-1-oH

Cl

0]

[A] 1-(2-6pomo-5-xnop-deHun)-1-MeTun-sTnnamuH

Cl

Br

K nepemeluanHHomy pacteopy 2-6pomo-5-xnop-6eH3oHutpmna (10 r, 46 mmonb) B
Tr® (200 mn) npu 0 °C, poBasunm MeMgBr (77 mn, 230 mMmonb) MO Kanmsm.
PeakuMOoHHOM CMeCK Jann HarpeTbCsl 4O KOMHATHOW TemnepaTypbl U nepemeluBani B
TeyeHne 2 vacos. Ti(Oi-Pr)s (13 r, 46 mmonb) gobasmnm n pactsop nepemelunsani B
TEYEeHNe JONOnHUTENbHbIX 16 4YacoB nepes Tem, kak €€ noracunm € MOMOLLbIO
HacblweHHoro BogHoro pactsopa HCI n npombinn ¢ nomowpio EtOAC. BogHyto dasy
gosenm ao pH ~ 10 ¢ nomowpo BogHoro pacteopa NaOH, wn akctparmposanu ¢
nomowbto EtOAc (3x). Ob6beauHEHHbIE OpraHnyeckue Criou CKOHLUEHTpupoBann ¢
Nory4YeHNeM HEOYMLLEHHOrO NPOAYKTa, ykasaHHoro B 3aronoeke (3.8 r, 33%) B Buage
Macna, KOTopoe cpasy UCMOonb3oBann Ha cregywowen crtagum 6e3 AOonoNHUTENBHON
ouncTkn. MS: 249.30 (M+H)".

[B] 5-xnop-3,3-aumetun-2,3-4urnapo-n3onHaorn-1-oH
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Cl

o

Cmecb 1-(2-6pomo-5-xnop-tennn)-1-metun-atunammHa (3.8 r, 15.3 mmonb),
Pd(dppf)Cl, (0.4 r, 0.55 mmonb) u DIPEA (6 r, 459 mmonb) B OM® (20 wmn)
nepemeluvBany B aBToknase nog aasneHuem 2 MMa CO npu 130 °C B TeueHue 16
yacoB. 3atem €€ oxnagunu O KOMHaTHOW TemnepaTtypbl, PEakUMOHHYI CMECb
pasbasunu ¢ nomowbto EtOAc (300 mrn). OpraHuyeckmn Crnov MNpOMbINM COMEBbIM
pacteopomMm (80 mMn x2), oTUNbTPOBaNM, W CKOHUEHTPMPOBanu noj BaKyymMoOM C
MONYYEHMEM HEOYMLLEHHOrO NPOAYKTA, KOTOPbIM OYUCTUIN MOCPEACTBOM doneLwl
xpomarorpaun Ha cunukarene C noryYeHMem COELUHEHUS, YKa3aHHOro B 3arosfioBke
(1.13 1, 38%) B BUAE KOpUUHEBOro ocaaka. MS: 195.70 (M+H™)

MpomexyToyHoe coeanHeHune A-4

3,3-oumeTun-1-okco-2,3-gurnapo-1H-n3onHaon-5-kapo6oHuTpun

NC
NH
o)
[A] 4-6pomO-2-MeTUN-6EH30NHON KNCNOThI METUNOBLIN 3UP
Br
O\

0]

K pacteopy 4-6pomo-2-meTtun-6eHsonHon kucnotbl (30.0 r, 0.14 monb) B 115 mn
mMeTaHona pgobasunu TmoHunxnopug (20.25 mn, 0.28 monb) MeaneHHO N peakUMOHHYIO
cmecb nepemewmsanu npu 70 °C B TeyeHMe 2 4acoB nepej TeM, Kak eé
CKOHLEHTPMpPOBanu C NOMy4YEHNEM HEOUYMULLEHHOMO MPOAYKTa, KOTOPbIA 3aTEM OYUCTUNN
NoCPeACTBOM pneLu-xpomatorpadoum Ha cunukarene C noryvYeHneM COeLUHEHUS,
ykasaHHoro B 3aronoske (30.03 r, 93.6%), B Buae ocagka.

[B] 4-umaHo-2-MeTUn-06E€H30MHON KNCNOTbl METUI0BbLIN 3dUP
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NC

0

Cwmecb 4-6pomo-2-meTnn-6€H30MHOM KUCNOThI MEeTUNoBOro acupa (26.0r, 113.5
mmonb) u CuCN (12.48 r, 140.7 mmonb) HarpeBanu npu 180 °C B TeyeHne 5 vacos
nepes Tem, kak eé Bnunu B Body €O nbaom. OcaxaeHHbl npeyunurtar cobpanm
BaKyyMHOMN unbTpauyuen ¢ nonyvYeHnEM HEOYMLLEHHOrO MPOAYKTA, KOTOPbLIA 3aTeMm
OYNCTUNN MOCPEACTBOM  donew-xpomaTtorpadmm Ha cunukarene ¢ nNonyYeHuem
coeanHeHus, ykasaHHoro B 3aronoske (12.53 r, 63%), B Buae ocagka.

[C] 2-EpomomeTunn-4-umaHo-6eH30MHOW KUCAOTbl METUNOBbLIN 3UP

NC

Br

o<

0]

Cwmecb 4-uyunaHo-2-meTun-6eH30MHON KMCcnoTel MeTunosoro acdupa (12.5r, 71.35
mmonb), NBS (12.7 r, 71.35 mmonb) n gnbensounnepokcuaa (BPO) (0.8 r, 3.28 mmonsb)
B CCl, (200 mn) Harpenu JoO TemnepaTtypbl KAMEHUS B TeyeHne 3 vacos. 3artem eé
oxnagunu 4O KOMHaTrHOW TemnepaTypbl, PEeakUUOHHYID CMeCb OTdunbLTpOBany.
dunbTpaT CKOHLUEHTPMPOBANU NOA BakyyMOM C MOSTyYEHWEM HEOUMLLEHHOrO MPOAYKTa
(18.2 1), KOTOpPbIN WCMNOMb3OBaNM Ha Cneaywwen peakymoHHon cragum 6es
AOMONHUTENBHOW OUYUCTKN.

[D] 2-(4-meToken-6eH3nn)-1-okco-2,3-a4nrnapo-1H-n3omHaon-5-kapb oHnTpun

NC 0

~

0]

K pacteopy 2-6pomomeTunn-4-umaHo-6€H30MHOW KUCNOTbl METUMNOBOro adhmpa
(18.1r, 71.24 mmone) B TI® (300 mn) gobasmnu PMBNH, (23.4 r, 178.1 mmonb) npu 0O
°C 1 peakyMOHHYIO CMEeCb NepemeLLnBan npy KOMHaTHOW TemnepaTtype B TedeHue 16
yacos. [locne BakyymMHOW punbTpauyum unbTpaTt CKOHLUEHTPUPOBANU Mnojg BakyyMOM.
MonyyeHHbIn ocTaTok nepepactsopunu B EtOAC 1M npombinn BOAOW U COMEBbIM
pactsopoM. OpraHnyeckun cnon ebicyunnu Hag 6essogHbiMm Na,SO,, oTdunbTposany,

N CKOHLEHTPUPOBanM MNoj BakyyMOM C MOMy4YeHUeM HEOUULLEHHOro MpoAyKTa, KOTOpbI
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OYMCTUNIN NOCPeACTBOM hrieww xpomarorpadpum Ha cunukarene (11.69 r, 56.0%) B suge
ocaaka.

[E] 2-(4-meTokcn-6eH3un)-3,3-aumeTun-1-okco-2,3-aurnapo-1H-n3onHgon-5-

kapOGoHUTPUN

NC 0]

O

K pactBopy 2-(4-meTokcn-6eH3mn)-1-okco-2, 3-aurnapo-1H-n3onHaon-5-
kapboHutpuna (11.6 r,41.7 mmone) B TI® (300 mn) gobasunu NaH (8.34 r, 208.4
Mmorb, 60% B MMHEpPanNbHOM Macrie) U peakUUMOHHYID CMEChb nepemelumsanu npu
KOMHaTHOW TemnepaTtype B TedeHne 1 4 nepeg Tem, kak gobasvnn nogometaH (35.5r,
250.1 mmonb). MNMocne gobaBneHns, peakUyMoHHYD cmecb nepemeiwumsanu npu 70 °C B
TeyeHne 2 4acoB A0 Tex Mop, NMoka BeCb WCXOAHbIN Matepuan He uspacxoposarnu.
3atem €€ oxnagunu 4O KOMHaTHOM Temnepatypbl, 400aBUNN HACbILWEHHbIA BOAHLIN
pactBop NH4Cl n cmecb akcTparuposanm ¢ nomowbio EtOAc (3 x 200 wmn).
Ob6beanHeHHbIE  OpraHu4eckne cnou  Bbicylwmnn  Hag  GessogHbim  MQgSQOy,
OTPUNBLTPOBANM, U CKOHLUEHTPMPOBANM NpU MNOHWXXEHHOM AaBMNEHUN C MNOMyYeHUeM
HEOUMLLEHHOrO NPOAYKTa, KOTOPbIA OYMCTUNW MOCPEACTBOM (hreL xpomarorpadum Ha
cunukarene € noryvYeHMeM COeAUHEHUs, ykasaHHoro B 3aronoske (7.22 r, 56.5%), B
BUAE ocajgka.

[F1 3,3-aumeTtnn-1-okco-2, 3-aurnapo-1H-mn3onHaon-5-kapboHnTpun

NC
NH

0O

K pacTteopy 2-(4-meToken-6eH3nn)-3,3-gumeTun-1-okco-2, 3-aurngpo-1H-
nsonHaon-5-kapbonntpuna (3.5, 11.42 mmone) B MeCN (70 mn) gobasmunn CAN (18.79
r, 34.27 mmvone) B 30 mn Boabl npu 0 °C. TMONy4MBLUYIOCS PEaKUMOHHYKO CMEChb
nepemeLumanu npm 0 °C B TeueHne 1 yaca 4o Tex Nop rnoka BECb UCXOAHbIN Marepuan
He wu3pacxogoBann. PeakUMOHHYIO Ccmecb 3kcTparuposanu Bogon u EtOAc u
O0beAVHEHHbIE  OpraHn4yeckne Ccrnouv  Bbicywmnn  Hag  6e3sogHbim  M@gSQOy,
OTPUNBLTPOBANN, N CKOHLEHTPMPOBANN MPU MNOHWKEHHOM AaBNEHMM C MOMyYEHVEM

HEOYMLLEHHOrO NPOAYKTa, KOTOPbIA OYUCTUMNM NOCPEACTBOM hrell xpomarorpadpumn Ha
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cunukarene ¢ nosiydyeHnem coeauHeHud, ykasaHHoro B 3aronoske (1.06 r, 49.8%), B
BUAE ocajgka.

MpomexyToyHoe coeanHeHue A-5

2-meTokcu-7,7-gumetunn-6,7-aurngpo-nupponol3,4-bjnupnamH-5-oH

o

N
AN
= NH

o

[A] 3-(MeToKkCcuKkapboHUN)-2-MeTunnupuanHa 1-okcua

K nepemeluaHHOMy pacTBOpPY METUN-2-MeTUNHUKOTUHaTa (95 r, 629 mmonb) B
OXM (1.5 n) pgobasmunun m-CPBA (119 r, 692 mmonb) npu 0 °C. 3atem peakLMoHHYI0
CMeCb nepemeLLnBany npyv KOMHaTHOM Temnepatype B TeyeHne 16 yacos, €é NpomMbInu
C NMOMOLLIbIO CMECU HacblIWweHHoro BogHoro pactesopa Na,SO; n NaHCO;. OpraHuyeckun
cnou 3atem Bbicyumnu Hag 6e3soaHbIM Na,SO4, oTUNBTPOBANU, N CKOHLEHTPUPOBAnM
nof BakyymoOM C MOMy4YeHMEeM HeouuweHHoro npoaykta (60 r, 57%), KoTopbIn
NCnonb30Banu Ha cneayroLwen peakyMoHHoW cTagumn 6e3 4ONONHUTENBHON OYUCTKN.

[B] MeTun 2-(X11opoMeTUN)HUKOTUHAT

O

AN O/
= Cl
N

HeouunweHHbin matepmnan 3-(metokcnkapboHmn)-2-metunnupuamnH-1-okeng (35,
210 wmmonb) pobasunu manbimm  nopuymamu k POCI; (300 r) npn  KOMHaTHOW
Temnepatype. [locne pobaBneHWsi, pPEeakUMOHHYIO CMeCb KUNATUAM C  oBpaTHbIM

XONoAWMbHUKOM B TeyeHWe 3 4acoB nepes TeM, Kak €& CKOHLEeHTpupoBanu nog

BakyymoM. OcCTatok BMWMM B BOAY CO NbAOM, HEUTpanusoBanu C MOMOLLbI BOLHOMO
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pactesopa NaHCO; u akctparnposanu ¢ nomowbio EtOAC (125 mn x 3). O6beauHeHHble
OopraHvyeckmne Crnou NpoMbINM CONEBbIM PAacTBOPOM, BbICYLUMNN Hag 6e3BoaHbIM Na,SO,,
OT(PUNBLTPOBANN, U CKOHLUEHTPUPOBANM Moj BakKyyMOM C MOMYyYEHWEM HEOYMLLEHHOro
NPOAYKTA, KOTOPbIA 3aTeM O4YUCTMNN MNOCPEACTBOM  donell-xpomatorpadpum Ha
cunukarene ¢ nonyvYeHmem coegmHeHus, ykasaHHoro B 3aronoske (12 r, 30%).

[C] 2-(XnopomeTun)-3-(MmeTokcukapboHun)nupuanHa 1-okcua

K nepemewaHHOMy pacTtBopy MeTun-2-(xnopometun)HukotnHata (20 r, 108
mmonb) B AXM (300 mn) go6asunm m-CPBA (20.5 r, 119 mmonb) npu 0 °C. 3atem ero
nepemeLunBany npu KOMHaTHOW Temneparype B TeyeHne 16 yacos, peakyMOHHYIO CMEeCh
NPOMbINIA C MOMOLLBID CMECU HacbIWweHHoro BoaHoro pacteopa Na,SO; u NaHCO,.
OpraHnyeckmi criov  Bbicywumnun  Hag 6es3sogHbim  Na,SO4, oTdumnbTpoBanu, u
CKOHLEHTPMpPOBanu noj BakyymMoM C NosiyYeHNEM HEOUMLLEHHOro NPOAYKTA, YKa3aHHOro
B 3aronoske (20 r, 92%), KOTOPbLIA UCMONbL30BaNU Ha CreayoLWen peakUuMoHHON CTagum
©e3 AOMNONHUTENBHOM OYNCTKM.

[D] MeTun 6-xnop-2-(xnopomMeTun)HUKOTUHAT

O

AN o~

= Cl
Cl N

HeouunweHHbin  matepman  2-(XnopomeTun)-3-(MeTokcukapOoHUM)IMpnanH-1-
okeung (20 r, 99.5 mmonb) gobasmnu maneimm nopymamu k POCI; (200 r) npu KOMHaTHON
Temnepatype. CMeCb KUNATUNKM C 06paTHbIM XONMOAMITbHUKOM B TEYEHUE 3 YacoB nepes
TEM, KaKk €€ CKOHUEeHTpupoBanu nog sakyymom. OCTatok BnvWnM B BOAY CO fbAOM,
HEeUTpanu3oBann HacbIWeHHbIM BoAHbIM pactBopoMm NaHCO;, u akctparnposanu €

nomobio EtOAC (125 mn x 3). O6beauHeHHbIE opraHnyeckne Crion CKOHLEHTpUpOBanm
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C MONMyYEHMEM HEOUULLIEHHOrO NPOAYKTA, YkasaHHOro B 3aronoske (17 1, 78%), KOTOPbIA
NCnonb30Banu Ha cneayroLwen peakyMoHHoW ctagum 6e3 4ONONHUTENBHON OUYNCTKN.

[E] 2-xnop-6-(4-meTokcmndeHsnn)-6,7-amrnapo-5H-nmpponol3,4-bjnvpunanH-5-ox

Cl N\ O\
_— N
o)

5 K nepemellaHHOMy pacTBOpYy HEOYULEHHOro martepuana metun 6-xnop-2-

(xnopomeTun)HukotuHaTta (10 r, 45.4 mmone) B TP (150 mn) gobasmnn PMBNH, (15.5
r, 113.5 mmonb) npu 0 °C. MonyymBLUYIOCS PeakUMOHHYD CMECb MepeMeLuMBani npu
KOMHaTHOW TemnepaType B TeueHue 16 4acoB nepepn Tem, Kak €€ CKOHLEHTpupoBanm
NPV NMOHWXKXEHHOM AaBIEHUN C NONYYEHUEM HEOUULLEHHOro npoaykTa. [locne oTMbIBKM C

10  nomouwko MTBE (100 mn x 3), coeguHeHuWe, yKkasaHHoe B 3aronoske, nonyuunu (8.8 r,
67%) B BUuae Genoro ocagka. MS: 288.8 (M+H", 1Cl).

[F] 2-xnop-6-(4-meTokcn-6eH3unn)-7,7-gumeTnn-6, 7-gurnapo-nupponol3,4-

blnnpnant-5-oH

Cl N

=

N
X
o
0O
/
15 K pactBopy 2-xnop-6-(4-metokcu-6eH3nn)-6,7-aurngpo-nnppono[3,4-blnupuauvH-

5-oHa (5.8 1, 20.0 mmonb) B TI® (50 mn) pobasunu mmgpug Hatpusa (60% B
MUHepansHoM mMacne, 1.7 r, 42.0 MmmMmonb) nNpu KOMHaTHOW Temnepatype. [NMonyunsLuyocs
pPeaKkLUMOHHY0 CMecCb nepemewmsann B TeyeHne 30 MWH nepep Tem, kak aobasunu
nogometaH (6.0 r, 42.0 mmons). NMocne nepemeLnBaHnsa Npy KOMHATHOM TEMMNEpPaType B
20 Te4yeHue HouW, CMEeCb noracunm BOAOW M 3KCTparuposanu ¢ nomouwbio EtOAC.
OpraHu4eckuin Cnown 3atem NPOMbINK CONEBLIM PacTBOPOM, BbICYLUMNM Haj 6e3BOAHbIM
Na,SO,;, oTdunbTpoBaNM U CKOHLUEHTPUPOBANU MOA4 BakyymoOM C MNOMNyYeHUEM
HEOUMLLEHHOrO  NPOAYKTA, KOTOPbIN  3aTeM  OYUCTUNM  MOCPEACTBOM  pnewu-

xpomarorpadpum Ha cunukarene (5% - 20% atunayetatr B [OXM). CoeauHeHune,
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ykasaHHoe B 3aronoske, nonyuunm (3.8 r, 57%) B Buge 6enoro ocagka. MS: 316.2

(M+H").
[G] 2-meTOKCK-6-(4-MeTOoKCH-6eH3un)-7,7-aMmeTun-6,7-amrnapo-nupponol3.4-

blnupuanH-5-oH

0
/

K pacTteopy 2-xnop-6-(4-meTokcn-6eH3nn)-7,7-aumeTun-6, 7-4urngpo-
nuppono[3,4-blnnpngunn-5-ona (3.15 r, 10 mmons) 8 AM® (30 mn) gobasunm MeTaHonsT
Hatpua (0.813 r, 15 mMmonb) MpW KOMHaTHOW TemnepaTtype. PeakuuoHHYK CMeCh
nepemMeLumBany npu KOMHATHOW TemnepaType B TeYEHWe 4 yacoB nepes TeM, kak eé
noracunu BOAOW M akcTparmposanu ¢ nomolybto EtOAc. OpraHnyeckun criom npombInm
COMeBbIM pacTBOPOM, Bbicywunu Haa 6GessogHeim Na,SO, oTdunsTpOoBaNn W
CKOHL|EHTPMPOBANN Noj BaKyyMOM C MOSNyYeHUEM COEANHEHUS], YKa3aHHOrO B 3aronoBke
(2.8, 90%), B BUge ocagka. MS: 313.1 (M+H").

[H] 2-meTokCu-7,7-aumMeTnn-6,7-aurngpo-nupponol3,.4-blnnpnaunH-5-ox

0]

N
N
P NH

0
K pactsopy 2-MeTOKCU-6-(4-meToKCK-6eH3un)-7, 7-gumeTnn-6, 7-gurnapo-
nuppono[3,4-blnupngnn-5-ona (0.31 r, 1.0 mmone) B CH3;CN (5 mn) gobasunu yepun
aMmmoHust HuTtpaTt (1.64 1, 3.0 MMOnb) NpU KOMHaTHOW TemnepaTtype. PeakyuoHHyHo
CMECb NepemMeLUMBany npyv KOMHaTHOW TeMnepaTtype B TeYeHne 3 4acoB nepes TeM, kak
Bogay u EtOAc poGasunu B cmecb. OpraHmyeckun Cron pasgenunu, BbICYLUMNN Hag
6e3ogHbiM  Na,SO,, oTPUNLTPOBaANU W CKOHUEHTPMPOBanNM MO4 BakyymMoOM C

Nony4YeHNeM HEOUYMLLEHHOro NPOoAYKTa, KOTOPbIA 3aTeM OYMCTUINN NOCPEACTBOM brieL-
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xpomarorpaum Ha cunukarene C noriyYeHMem COeLUHEHUS, YKasaHHOro B 3arosioBke
(0.12 1, 63%), B BAAE Ocagka. MS: 193.1 (M+H").

MpomexyToyHoe coeanHeHue A-6

§'-Xnopocnupo[umnknonponaH-1,3'-n3onHaonunH]-1'-oH

NH

O

[A] 1-(2-6pomo-5-xnop-heHnn)ymkionponaHamuH

cl
NH,

Br

K nepemelwuanHomy pacteopy 2-6pomo-5-xnopbeHsoHutpuna (10 r, 46 Mmonb) n
Ti(Oi-Pr)4 (16.64 mn, 55 mmonb) B TI® (200 mn) npu -78°C gobasunu EtMgBr (138 mn,
138 mmonb) no kannsMm. PeakyMOHHOW CMeCcW Jann HarpetbCa AO KOMHaTHOWU
TemnepaTypbl U nepemelumsann B TedeHme 2 vacos. BF;-Et,O (17.2 mn) gobasunu, n
pacTBOp MepemMeluMBany B TeYeHMEe JOMOonHUTENbHbIX 16 YacoB nepep Tem, kak eé
noracunu ¢ NOMOLLbIO HacbiweHHoro BogHoro pactsopa HCl n npombinu ¢ NOMOLLbIO
EtOAc. BogHyto a3y pgosenu go pH ~ 10 ¢ nomowbto BogHoro pactsopa NaOH, wu
akcTparmposanu ¢ nomoupto EtOAC Tpu pasa. O6beaAUHEHHbIE OpraHnyYeckue Ccrnou
CKOHL|EHTPMPOBaNM C MONMYyYEHUEM HEOUULLEHHOrO MPOAYKTa, KOTOPbIA OYUCTUMM
nocpeacTtsoM pnew xpomatorpadum Ha cunukarene ¢ noryvYeHUeM COeAUHEHWUS,
yKkasaHHoro B 3aronoske (2, 17.6%). MS: 246.7 (M+H", 1Cl), B Buge macna.

[B] 5'-Xnopocnupo[uuknonponaH-1,3'-u3onHaonuidl-1'-oH

Cl
NH
o

Cmecb 1-(2-6pomo-5-xnopdeHunn)ymknonponadammHa (2 r, 8.1  mMmonb),
Pd(dppf)Cl, (0.2 r), DIPEA (3.1 r, 24.3 mmonb) B AM® (20 mn) nepemewumsanu B
aBToknaee noa AgasneHunem 2 MMa CO () npu 130 °C B TeyeHue 16 uvacos.
PeakynoHHyto cmechb pasbasunu EtOAc (300 mrm), U NpPOMbINU CONEBbLIM PACTBOPOM.
OpraHuyeckun cron  Bbicywmnu  Hag 6e3soagHbiMm  Na,SO4, oTdunbTpoOBanu, wu
CKOHLUEHTpMpOBann npu MNOHWKEHHOM AaBNEHUM C MOMNYYEHWEM HEOYMLLEHHOrO

NPoAYKTa, KOTOPbIA OYMCTUNM MOCPEACTBOM (orell xpomarorpadum Ha cunukarene ¢
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nonyvYeHnem coeguHeHus, ykasaHHoro B 3aronoske (700 mr, 44.6%), B Buae Xenrtoro
ocaaka. MS: 193.8 (M+H", 1Cl).

MpomexyToyHoe coeanHeHune B-1

6-xnop-2-[5-(2,6-anasacnupo[3.3]rentaH-2-un)-3-nupnaun]-3,4-

OUTMAPON3OXUHONUH-1-0H

Cl NH
@ -
=
T
N

[A] 6-xnop-2-(5-noa-3-nupuamnn)-3,4-4UrnaponN3oxXMHOINH-1-0H

Cl
m I
=
O U
N

Cwmecb 6-xnop-3,4-aurnapo-2H-n30XMHONMH-1-oHa (NPOMEXYTOUYHOE COEANHEHNE

A-1, 380 wr, 2 mmonb), 3,5-aumagonmpugnnHa (1.192 r, 3.6 mmonb), Cul (152 wr, 0.8
Mmonb), (1S, 2S)-uuknorekcan-1,2-gnammHa (182.4 mr, 1.6 mmonb) n K,PO, (848 wr, 4
MMOJSIb) B AMokcaHe (5 mn) Harpesanu 4O TEMMepaTypbl KUNEHUS B TeYeHMe 3 4acos.
MNocne oxnaxgeHusa 40 KOMHATHOW TeMnepaTypbl, CMECb BMNUMW B HACBILLEHHbIA BOAHbIV
pactBop NaHCO,; (20 mn) u akctparmposann ¢ nomowpto EtOAc (3 x 30 wmn).
ObbeauHEHHbIE OpraHuyeckne Crnou nPOMbINM CONEBbIM PACTBOPOM, BbICYLLUMNM Haj
6e3ogHbiM  Na,SO,;, oTdUNbLTPOBaANM U CKOHUEHTPMPOBaNM MNO4 BakyymMOM C
MONy4YEHMEM HEOUMLLEHHOrO NPOAYKTa, KOTOPbIN 3aTEM OYMCTUIM NOCPEACTBOM (hneLu-
xpomarorpapum Ha cunukarene € noryYeHMeM COELUHEHUS, YKa3aHHOro B 3arosfioBke
(350 mr, 46%), B BMAe 6enoro ocagka. MS: 385.1 (M+H™).

[B] _Tpet-bytnn-6-[5-(6-xnop-1-0kco-3,4-4UrMApPOU3OXUHONNH-2-N)-3-Npuannl-

2.6-amnasacnunpol3.3rentaH-2-kapbokcmnar

Cl DC/N
N N
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K pacteopy 6-xnop-2-(5-nog-3-nnpunaunn)-3,4-4UrngponsoxmHoninH-1-oHa (480 wr,
1.25 mmoneb), TpeT-6yTvn 2,6-gunasacnupo[3.3]rentaH-2-kapbokcunarta okcanara (500
mr, 1.74 mmonb), Pd,dba, (100 mr, 0.11 mmons), BINAP (120 wr, 0.19 mmons) n tBuONa
(400 mr, 4.8 mmonb) B Tonyone (10 mn) pobGasunu 10 kanenb TPUITUNAMUHA.
MonyymBLLYIOCS peakuyMOHHYI CMecb 3atem Harpesanu Ao 85 °C B TeyeHune 2 4acos.
3arem e€ oxnagunu 4O KOMHATHOW Temneparypbl, CMECb BfMM B CONEBOW pPacTBOp U
akcTparuposanu ¢ nomowbto XM (3 x 10 mn). O6beauHeHHbIE OpraHMYecKkne Crnowu
MPOMbINA CONEBbLIM PACTBOPOM, BbiCyLUMNM Hag 6e3BoaHbIM Na,SO,4, oTdunbTpoBanu u
CKOHL|EHTPMPOBanNM Mnoj BaKyyMOM C MONYYEHMEM HEOUULLEHHOrO MPOAYKTA, KOTOPbIN
3aTeM OUYUCTUNN MOCPEACTBOM hneLl-xpomarorpadmm Ha cunukarene ¢ nonyvyeHnem
COeAUHEHUs, ykasaHHOro B 3aronoeke (283 mr, 50%), B Buae Kopn4HeBoro ocagka. MS:
455.1 (M+H™).

[C] 6-xnop-2-[5-(2,6-auasacnmnpol3. 3lrentan-2-un)-3-nupunaunnl-3.4-

AUMNAPOU3OXNHONNH-1-0OH

N N

O N |

Tpet-6ytun 6-[5-(6-xnop-1-okco-3,4-4Urnapon3oxXMHONMH-2-1n)-3-nnpnaun]-2,6-
anasacnupo[3.3]JrentaH-2-kapbokcunat (454 mr, 1.0 mmonb) obpaboTtann ¢ NOMOLLBIO
ToY (5 mn) B XM (5 mn) npu 0 °C. PeakyMoOHHON CMECU Aann HarpeTbCsa A0 KOMHATHOW
TemnepaTypbl U nepemMeluMBany npyM KOMHATHOW Temnepartype B TedeHue 1.5 yacos
nepes TeMm, Kak €€ CKOHLUEHTpUpOBanu Mpu MOHKEHHOM AaBMEHMM C MONyYEeHUEM
Tpebyemoro coeauHeHus, ykasaHHoro B 3aronoske (350 mr, 98%) B Buae macna. MS:
355.1 (M+H"). Ero ucrnonb3oBanu cpasy Ha cregyloLlein ctagum 6e3 A0ononHUTENbHON
OUMNCTKN.

MpomexyToyHoe coeanHeHune B-2

5-xnop-2-[5-(2,6-anasacnupo[3.3]rentaH-2-un)-3-nupuaun]-3-meTun-

M30UHAONMUH-1-OH

Cl DC/N H
N N
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[A] 2-(5-6pomo-3-nnpuaunn)-5-xnop-3-mMeTun-m3onHA0NnH-1-0H

Cl

B 75-mn 3akpbiton konbe, 3-6pomo-5-noa-nmpuanH (4.3 r, 15 mmonb), 2-(5-
6 pomo-3-nupuann)-5-xnop-3-mMeTun-m3onHAONNH-1-0H (NPOMEXYTOYHOE CoeauHeHue A-
2, 1.81 1, 10 mmonb), Cul (1.4 r, 6 mmonb), KsPO, (4.24 1, 20 mmonb) u (+)-(S,S)-1,2-
AvamuHoumknorekcad (0.7 mn, 6 wmmonb) pacrteopunn B AuokcaHe (20 wn).
MonyumBLLYIOCS peakUMOHHYK cMechk Harpesany npu 120 °C B TeyeHune 3 yacoB nepej
Tem, kak €€ snunm B Boay (50 mn) n akcTparnposanu ¢ nomowybio EtOAC (2 x 125 mn).
ObbeauHEHHbIE OpraHuyeckne Crnou NPOMbINIM CONEBbIM PACTBOPOM, BbICYLLUMMW Haj
6e3ogHbiM  Na,SO,, oTPUNLTPOBaANU U CKOHUEHTPMPOBaNM MO4 BakyymMOM C
MOMYYEHNEM HEOUULLEHHOTO MNPOAYKTA, KOTOPbIA OYUCTUNM MOCPEACTBOM  dhneL
xpomarorpadpum Ha cunukarene (0-60% EtOAc-rekcaH rpagumeHT) € nonyyYeHuem
CoeAVHEHNa, ykasaHHOro B 3aronoske (2.8 r, 83.1%) B BuAe CBETNO-XKENTOro ocajgka.
MS: 337.1 & 339.1 (M+H").

[B] TpeT-6yTnn 6-[5-(5-xnop-3-meTun-1-okco-m3onHaonmnH-2-un)-3-nmpuann]-2,6-

anasacnupol3.3]renTaH-2-kapbokcunnar

Cl )OLO)<

Cwmecb 2-(5-6pomo-3-nmpuamn)-5-xnop-3-MeTun-n3onHaonuH-1-ona (674 wmr, 2
MMOIb), TpeT-Oytun 2,6-gnasacnupo[3.3JrentaH-2-kapbokcunaTtokcanara (870 mr, 3
mMmonb), Pdy(dba)s (137 mr), BINAP (165 wr), t-BuONa (580 mr, 6 mmonb) n TEA (1 mn,
7.2 mmonb) B Tonyone (20 mn) nepemewmvsanu npu 110 °C B TeyeHne 12 yacos. Mocne
OXNaXKAEHMS 4,0 KOMHATHON TeMnepaTypbl, PeakLMOHHY CMeChb BNunu B Boay (20 mn) u
akcTparuposanu ¢ nomolbto EtOAC (2 x 100 mn). O6beanHEHHbIE OpraHnyeckne crnowu
MPOMbIfA CONEBbIM PaAcTBOPOM, BbiCyLLMnK Hag 6e3BoaHbiM Na,SO,, oTduneTpoBanu un
CKOHLEHTpMpOBann noj BakyyMOM C MONyYEHMEM HEOUYULLEHHOrO MPOAYKTa, KOTOPbIN

O4YNCTUNN NocpencTBOM e xpomarorpadpum Ha cunukarene (30-100% EtOAc-rekcaH
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rpaguneHT) C NonyYyeHnem coeauHenuns, ykasaHHoro B 3aronoske (800 mr, 88.9%), B Buae
CBETNO-XeNnTom neHbl. MS: 455.2 (M+H").

[C] 5-xnop-2-[5-(2,6-aunasacnmpo[3.3rentan-2-nm-3-nupunaunl-3-metTun-

M30UHAO0MNH-1-0H

Cl NH

O N |

Pacteop TpeT-0yTnn 6-[5-(5-xnop-3-meTnn-1-oKCo-U30UHAONNH-2-Un)-3-
npuannl-2,6-gnasacnupo[3.3]rentaH-2-kapbokcmnara (800 mr, 0.889 mmone) n TOY (2
mn) B OXM (5 mn) nepemelumBanu npy KOMHaTHOW TEMMNepaType B TEYEHME 2 4acoB

10 nepef TeM, Kak €ro CKOHLUEHTPUPOBanu noj BakyyMOM C MOfyYeHWEeM HEOYMLLEHHOro
coeAVHeHus, ykasaHHoro B 3aronoske (900 mr) B Buae ceeTno-xentoro macna. MS:
355.1 (M+H"). Ero ucrnonb3oBanu cpasy Ha crieaytoLlein ctagum 6e3 A0nonHUTENbHON
OYMNCTKN.

NMpomexyrouHoe coeauHeHue B-3

15 5-xnop-2-[5-(2,6-anasacnupol[3.3]rentaH-2-un)-3-nupnaun]-3,3-aumeTun-

M30MHAONMUH-1-OH

CI DQNH
N N

O ~ |

[A] 5-xnop-2-(5-noa-3-nupuaunn)-3,3-4MMETUN-U30UHAONNH-1-OH

Cl

20
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Cmecb  5-xnop-3,3-aumetunn-2,3-4Urngpo-n3onHaon-1-oHa  (NPoOMEXYTOYHOE
coeguHeHune A-3, 2.5 r, 12.8 mmons), 3,5-aumagonupugnHa (8.7 r, 26.8 mmons), Cul (2.0
r, 10.2 mmonb), (1S, 2S)-yumknorekcan-1,2-anamunHa (2.0 r, 20.9 mmonb) n K;PO, (6.3 T,
28.5 mmonb) B gnokcaHe (40 mn) Harpesanu nNpu KUNeHUn ¢ obpaTHbIM XONOAUNbHUKOM
B TeyeHne 3 vyacos. [locne oxnaxgeHus 4O KOMHAaTHOW TemnepaTypbl, CMECb BMWMN B
HacbIWeHHbIM BogHbIM pacTBop NaHCO,; (20 mn) u akcTparnposanu ¢ nomowpto EtOAC
(3 x 30 mn). O6beaMHEHHbIE OpraHMYecKne Crnowv MNPOMbINIM COMEBbIM PacTBOPOM,
Bbicylwumnu Hag 6essoagHbim Na,SO4, 0ThOMAbTPOBaNM U CKOHUEHTPUPOBanM Mnoj
BakyyMOM C MOSyYEHMEM HEOUMLLEHHOTO MPOAYKTA, KOTOPbIA 3aTeM OYUCTUMM
nocpeacTsoM dnewr-xpomartorpachmm Ha cunvkarene ¢ MonyyYeHUEM COELUHEHNS,
yKkasaHHoro B 3aronoske (2.5 r, 49%), B Buae 6enoro ocagka. MS: 399.0 (M+H").

[B] TpeT-6yTtun 6-[5-(6-xnop-1,1-4MMeTn-3-0KCO-U30MHAONUH-2-1n)-3-Nnupuaunnl-

2.6-amnasacnmpol3.3rentaH-2-kapbokcmnar
Cl 0] J<
N)J\O

o

K pactBopy 5-xnop-2-(5-noa-3-nupngun)-3,3-aumMeTun-n3omHaonund-1-oda (300
mr, 1.25 mmonb), TpeT-6ytnn 2,6-gunasacnmpo[3.3]rentan-2-kapbokcunat okcanarta (500
mr, 1.74 mmons), Pd,dbas (100 mr, 0.11 mmonb), BINAP (120 mr, 0.19 mmons) n tBuONa
(400 mr, 4.8 mmonb) B Tonyone (10 mn) pobGasunm 10 kanenb TPUSTUNAMUHA.
PeakunoHHy0 cmech Harpesanu go 85 °C B TeyeHue 2 yacos. lNocne oxnaxaeHus Ao
KOMHaTHOW TemnepaTtypbl, CMECb BNWMW B COMEBOW pacTBOP M 3KCTparmposanu C
nomowbto XM (3 x 10 mn). O6beanHEHHbBIE OpraHnYeckne Criom NPOMbINM COMEBbIM
pacTBOpPOM, BbiCyLMNKN Hag 6e3soaHbiM Na,SO,, oTdhunbTpoBann n CKOHLEHTpUpPOBaNu
Nnoj BakyyMOM C MOMYYEHMEM HEOYMLLEHHOrO MPOAYKTA, KOTOPbLIN 3aTeEM OYUCTUMM
nocpeacTsoM new-xpomartorpachmm Ha cunvkarene ¢ MonyyYeHUEM COELUHEHNS,
ykasaHHoro B 3aronoske (460 mr, 52%), B BMae kopuyHeBoro ocagka. MS: 469.1 (M+H").

[C] 5-xnop-2-[5-(2,6-anasacnupol3.3lrentan-2-mn)-3-nmpuann]-3,3-gumeTun-

M30MHAOMNH-1-0OH
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CI DQNH
N N

(@) ~ |

TpeT-0yTun-6-[5-(6-xnop-1, 1-aMmeTNN-3-0KCO-N30NHAONNH-2-1N)-3-Nnpnann]-
2 ,6-gnasacnumpo[3.3]rentaH-2-kapbokcunat (920 mr, 1.96 mmonb) obpabotann TPY (10
mn) B AXM (12 mn) npu 0 °C. PeakuynoHHOW CMecU Aanv HarpetbCa A0 KOMHATHOW
TemnepaTtypbl 1 NepemeLumBani npu KOMHaTHOM TemnepaTtype B TeuyeHune 1.5 yacos.
PeakUMOHHY0 CMECb CKOHLIEHTPUPOBANM MPU MOHWKEHHOM AaBIIEHUM C MONyYEHUEM
COEANHEHUs], yKa3aHHOro B 3aronoBske, B BUAE Macna, KoTopoe cpasy MCrnonb3oBanu Ha
cneayoLleit ctagum 6e3 4ononHUTensHoM ouncTki. MS: 369.1 (M+H").

MpomexyTouyHoe coeauHeHue B-4

2-[5-(2,6-Ounasacnupol[3.3]rentaH-2-un)-3-nupnaun]-3,3-aumeTunn-1-okco-

WU30UHAONUH-5-KapGoOHUTpUN

N

) DQNH
N N

O NS |

[A] 2-(5-noao-3-nupuann-3,3-4uMeTun-1-okCo-N3oUHAO0NUH-5-kapOoHUTPUN

N
X

o] ~ |

PactBop 3,3-gumeTunn-1-0kCO-U30MHAONNH-5-kapOoHuTpuna (MPOMEXYTOYHOE
coeguHeHune A-4, 650 wr, 3.5 mmonb), 3,5-aungonupuamHa (2.0 r, 6.0 mmonsk), Cul (200
mr, 1.05 mmonb), (1S, 2S)-ymknorekcan-1,2-guamunHa (240 mr, 2.1 mmone) n K;PO, (1.5
r, 7 MMOnb) B AUOKCaHe (8 mMn) Harpeeanu npu KUNeHMn ¢ obpaTHbIM XONO4UNBHUKOM B
TeyeHne 4 vacos. [locne oxnaxgeHus 4O KOMHaTHOW Temnepartypbl, CMECb BNWMAN B
HacblWweHHbI BogHbIM pactBop NaHCO,; (20 mn) u akcTparnposanu ¢ nomowypio EtOAC
(3 x 30 mn). OB6befMHEHHbIE OpraHMYeckne Crou MPOMbINIM COMEBLIM PacTBOPOM,

Bbicylumnn Hag 6essoagHbiMm  Na,SO,4, OTOMALTPOBaNM U CKOHUEHTPUPOBanu noj
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BakyyMOM C [MOSTlyYEHMEM HEOUMLLEHHOTO MPOAYKTA, KOTOPbIA 3aTeM OYUCTUMM
nocpeacTBOM hnew-xpomarorpacomm Ha cunukarene ¢ mnonyyYeHneEM COEAUHEHWS,
ykasaHHoro B 3aronoske (350 mr, 26%), B Buae 6enoro ocagka. MS: 389.6 (M+H™).

[B] TpeT-6yTun 6-[5-(6-unano-1,1-4MmMeTunI-3-0KCo-U30UHA,0NNH-2-UI1)-3-

nupuaunl-2,6-auasacnupol3.3]rentan-2-kapbokcunat
0]
N L
X o)

g7

O ~ |
N

K pacTteopy 2-(5-noa-3-nnpngun)-3, 3-aMMeTnn-1-0KCo-N30UHAONMNH-5-
kapboHutpuna (561 wmr, 1.44 wmmonb), TpeT-OyTMn 2,6-gnasacnupo[3.3]rentaH-2-
kapbokcunar okcanarta (500 mr, 1.74 mmonb), Pd,dba; (100 mr, 0.11 mmonb), BINAP
(120 wmr, 0.19 mmonb) u tBuONa (400 wr, 4.8 mmonb) B Tonyone (10 mn) gobasunu 10
kanenb TpUaTUNammHa. PeakuyMoHHyto cmeck Harpesanu 4o 100 °C B TeyeHne 3 4acos.
MNocne oxnaxaeHWa A0 KOMHaTHOW TemnepaTtypbl, CMECb BNWUMN B CONEBOWN pPacTBOp U
akcTparuposanu ¢ nomoupto EtOAc (3 x 10 mn). O6beanHEeHHbIE opraHu4eckme Crou
NPOMbINA COMNEBbIM PAcTBOPOM, BbiCYLLUNN Hag 6e3BoaHbIM Na,SO,, oTduneTpoBanu un
CKOHLEHTPMpPOBann noj BakyymMoOM C MOMNyYEHMEM HEOYULLEHHOrO MPOAYKTa, KOTOPbIU
3aTemM O4YUCTUNKU NOCPeacTBOM dnell-xpomarorpadum Ha cunukarene C nonyyeHvem
coefuHeHus, ykasaHHoro B 3aronoske (300 mr, 45%), B Buae KOpu4HeBoro ocagka. MS:
460.1 (M+H™).

[C] 2-[5-(2,6-Onasacnupol3.3]renTan-2-un)-3-nupnaunl-3,3-aumeTunn-1-okco-

N30UHAONMH-5-kapOoHUTPUN

N

) DQNH
N N

O ~ |

TpeT-6yTun-6-[5-(6-ymnaHo-1, 1- auMeTnn-3-0KCO-N30MHA,ONNH-2-Un)-3-Nupuann]-
2,6-gnasacnnpo[3.3Jrentan-2-kapbokcmnar (300 wmr, 0.65 wmmonb) obpabotanu ¢
nomowbio 30% TOY B XM (12 mn) npu KOMHaTHOW Temnepartype B TeyeHne 15 mMuH.

PeaKLMOHHbIN pacTBOP CKOHLEHTPUPOBANN Npu NOHMKEHHOM AaBMEHWMN C MOMyYeHNEeM
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COEANHEHUs], YKa3aHHOro B 3arofioBke B BUAE Macrna, KOTopoe cpasy MUCMnonb3oBanu Ha
cneaywLe ctagum 6e3 4ononHUTensHom ounctkn. MS: 360.1 (M+H")

MNMpomexyToyHoe coeanHeHune B-5

6-[5-(2,6-Ounasacnupo[3.3]rentaH-2-un)-3-nnpuann]-2-MmeTokcu-7,7-gumeTnn-
5 nmppono[3,4-b]JnupnamnH-5-oH

0] N NH
~
N | N NDC/

B 75-mn 3akpbiTon konbe, 3,5-gungonupuamnH (2.5 r, 7.5 mmonb), 2-MeTokeu-7,7-
10  aumeTtun-6H-nnppono[3,4-blnpuanH-5-oH (NpomekyTouHoe coeguHenne A-5, 576 wmr, 3
mmonb), Cul (345 wmr, 1.8 mmonb), K;PO4 (1.28 r, 6 mmonb) n (+)-(S,5)-1,2-
aAnamuHoymknorekcad (0.12 mn, 1 Mmonb) pacTteBopunn B AuokcaHe (20 wn).
MonyumBLLYHOCS peakUMOHHY cmeck Harpesanu npu 120 °C B TeueHune 3 yacos nepep
Tem, kak €€ Bnunm B Boay (50 mn) n akcTparnposanu ¢ nomowybto EtOAC (2 x 125 mn).
15  O6beanHEHHble OpraHMYeckme Criou NPOMbIM COMEBbIM PACTBOPOM, BbICYLUMMM Hag,
6e3ogHbiM  Na,SO,;, oTPUNLTPOBaANM U CKOHUEHTPUMPOBaNM MOA BakyymMOM C
MOMYYEHNEM HEOYULLEHHOTO NPOAYKTA, KOTOPbIA OYUCTURM MNOCPEeACTBOM  dhneLu
xpomarorpadpum Ha cunukarene (0-60% EtOAc-rekcaH rpagmeHT) € nonydYeHvem
coeanHeHUs, ykasaHHoro B 3aronoske (474 mr, 40.1%), B BUAEe CBETO-XKENTOrO ocazgka.

20 MS: 396.1 (M+H").

[B] TpeT-0yTun 6-[5-(2-meTokcu-7, 7-gumeTunn-5-okco-nmppono[3,4-blnupunamntH-6-

un)-3-nupuaunl-2,6-anasacnupo[3.3lrentaH-2-kapbokcunar

—o [
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Cwmecb 6-(5-1oa-3-nupngun)-2-metokeun-7,7-gumetun-nmppono(3,4-blnnpnamnn-5-
oHa (395 wmr, 1 wmmonb), TpeT-O6ytun 2,6-guasacnmpo[3.3]rentaH-2-kapbokcunar
okcanata (435 wr, 1.5 mmons), Pdy(dba); (70 mr), BINAP (85 wmr), t-BuONa (290 wmr, 3
mmonb) u TEA (1 mn, 7.2 mmonb) B Tonyone (20 mn) nepemewwwsany npu 110 °C B
TeyeHne 12 yvacos. [Mocne oxnaxaeHus A0 KOMHATHOW TemnepaTtypbl pPeakuMOHHYHO
cvmecb Bnunu B Bogy (20 mn) m akctparmposanu ¢ nomowbio EtOAc (2 x 100 mn).
O6begnHEHHbIE OpraHu4YeckMe Crnou MpPOMbINN CONEBbIM PacTBOPOM, BbICYLUMMN Haj
6e3ogHbiM  Na,SO,;, OoThUNLTPOBaANM U  CKOHUEHTPMPOBaNM MOA4 BakyymMoOM C
MOMYYEHNEM HEOYULLEHHOTO MNPOAYKTA, KOTOPbIA OYUCTURM MOCPEeACTBOM  dhneLw
xpomarorpadpum Ha cunukarene (30-100% EtOAc-rekcaH rpagueHT) C nonyyYeHvem
COefUHEeHUs, ykasaHHoro B 3aronoske (350 wmr, 75.2%) B BMAE CBETNO-KENTOW MEHbI.
MS: 466.1 (M+H").

[C] 6-[5-(2,6-Onasacnupol3.3]renTan-2-un)-3-nMpnann]-2-MeTokcu-7, 7-4UMeTUN-

nupponol[3.4-blnupunanH-5-oH

—O0
—N
NH
\ 7/
N N
X
o
N
PacTtsop TpeT-6yTun 6-[5-(2-meTOKCK-7,7-AMETUN-5-0kco-nNuppono[3,4-

b]nupuanH-6-nn)-3-nnpnann]-2,6-amnasacnmpo[3.3]rentan-2-kapbokcmnara (350 mr, 0.75
MMonb) U TOY (2 mn) B AXM (5 mn) nepemewumBanu npyu KOMHaTtHOW Temneparype B
TeyeHne 2 vacos. [lonyumBLUYHOCA CMECb CKOHLEHTpPMPOBanM Noh BakyymMoOM C
NONy4YEeHNEM HEOUULLIEHHOIO COEAWHEHMS, yKkasaHHOro B 3aronoske (450 wmr), B Buae
CBETNO-XKENTOro macria, KoTopoe cpasy MChnonb3oBanuM Ha cnegywouwen cragum 6e3
AOMOMHUTENbHOW ouncTkn. MS: 366.1 (M+H™).

MpomexyToyHoe coeanHeHune B-6

5'-xnop-2'-[5-(2,6-anasacnupo[3.3]rentaH-2-un)-3-

nupuaun]cnupo[umknonponaH-1,3'-u3oMHAO0NMUH]-1"-OH

N N
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[A] 5'-xnop-2'-(5-noa-3-nupuaunn)cnupolumknonponatd-1,3'-n3onHagonundl-1'-oH

Cl

B 75-mn 3akpbitom «konbe, 3,5-gumponupuauH (2.5 r, 7.5 wmmonb), 5'-
xnopocnupo[uyuknonponaH -1,3-U30nHAONUH]-1'-OH (NMPOMEXKYTOUYHOE coeauHeHne A-6,
579 wmr, 3 mmonb), Cul (345 wr, 1.8 mmonb), KsPO,4 (1.28 r, 6 mmonb) u (+)-(S,5)-1,2-
avamuHoumknorekcadH (0.12 mn, 1 mMmonb) pacteBopunu B auokcaHe (20 wn).
MonyymBLUYIOCS peakUMOHHYK cMechk Harpesany npu 120 °C B TeyeHune 3 yacoB nepej
Tem, kak €€ snvnm B Bogy (50 mn) n akcTparnposanu ¢ nomowybto EtOAC (2 x 125 mn).
ObbeauHEHHbIE OpraHuyeckne Cnou MPOMbININ COMNEBbIM PACTBOPOM, BbICYLLUMMW Haj
6e3ogHbiM  Na,SO,, oTPUNLTPOBaANU U CKOHUEHTPUMPOBaNM MO4 BakyymMOM C
MOMYYEHNEM HEOUULLEHHOTO MNPOAYKTA, KOTOPbIA OYUCTUNM MOCPEACTBOM  dhneL
xpomarorpadpum Ha cunukarene (0-60% EtOAc-rekcaH rpaguneHT) € nonyyYeHuem
CoeAMHEHNA, yKkasaHHoro B 3aronoske (436 mr, 36.7%), B BUAe CBETIO-XXENTOro ocagka.
MS: 397.1 (M+H").

[B] TpeT-6yTnn 6-[5-(6'-xnop-3'-okco-cnupo[umknonponax-1,1'-n3onHaonuH]-2'-

un)-3-nnpuann]-2.6-amnasacnupol3.3lrentan-2-kapbokcmunar

Cl )(J)\O)<

PacteBop 5'-xnop-2'-(5-noa-3-nupungun)cnmpo[umknonponan-1,3'-n3onHaonmH]-1'-
oHa (396 wmr, 1 wmmonb), TpeT-OyTun 2,6-guasacnupo[3.3]rentaH-2-kapbokcunar
okcanata (435 wr, 1.5 mmonb), Pdy(dba); (70 mr), BINAP (85 wmr), t-BuONa (290 mr, 3
mmonb) U TEA (1 mn, 7.2 mmonb) B Tonyone ( 20 mn) nepemewvsany npu 110 °C B
TeyeHne 12 vacos. lMocne oxnaaeHust 40 KOMHaTHOW TEMMEPAaTypbl, PEAKUMOHHYIO
cmecb Bnunu B Boay (20 mn) m akctparmposanu ¢ nomowbio EtOAc (2 x 100 mn).

Ob6beanHEHHbIE OpraHu4Yeckne Crov MPOMbINN COMNEBbIM PacTBOPOM, BbICYLUMNU Hag,
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6e3ogHbiM  Na,SO,, oTPUNLTPOBaANU W CKOHLUEHTPUMPOBaNM o4 BakyymMoOM C
MOMYYEHNEM HEOUULLEHHOTO NPOAYKTA, KOTOPbIA OYUCTUNM MOCPEACTBOM  dhneL
xpomarorpadpumn Ha cunukarene (30-100% EtOAc-rekcaH rpagueHT) C nonyyYeHvem
coeavHeHus, ykasaHHoro B 3aronoske (414 wr, 88.9%), B Buae CBETMNO-KENTOW MEHbI.
5 MS: 467.1 (M+H").
[C] 5'-xnop-2'-[5-(2,6-auasacnmpo[3.3lrentan-2-nn)-3-

nupuaunlcnupoluuknonponad-1,3'-usonHaonmidl-1'-ox
N N

Pacteop TpeT-0yTnn 6-[5-(6"-xnop-3'-okco-cnupolumknonponaH-1,1'-

10  usonHgonuH]-2'-un)-3-nnpuann]-2,6-gnasacnupo[3.3]rentaH-2-kapbokcunata (414  wr,
0.889 mmornb) 1 TOY (2 mn) B AXM (5 mn) nepemelumsany npu KOMHaTHOW Temnepartype
B TeuyeHMe 2 yvacoB. [ONy4MBLUYIOCS CMECb CKOHLEHTPUpOBaNWM Moj BakyymMOM C
NOSyYEeHNEM HEOUMLLEHHOrO COeAMHEHUS, ykasaHHoro B 3aronoske (550 m) B Buae
CBETNO-XENTOr0 Macrna, KOTopoe cpa3y WChonb3oBanu Ha crnegywowen cragum 6e3
15  AONOMHUTENbHOM ouncTkn. MS: 367.1 (M+H™).

MpomexyrouHoe coeauHeHue B-7

5-xnop-2-[5-(2,6-anasacnupo[3.3]rentaH-2-un)-4-metun-3-nupnaun]-3-

MEeTUN-U3ouHAONNH-1-0H

N N

a
O ~
N
20 [A] 3,5-Ounpo-4-meTnn-nupuavH

=
X
N
Pacteop 3,5-gubpom-4-metun-nupmnaunna (10.0 r, 39.8 mmonb), Kl (70.0 r, 422

Mmonb), N,N'-gumetunatad-1,2-gnamuHa (4.0 r, 45.4 mmonb), Cul (4.0 r, 21.0 mmonb) B

anokcane (150 mn) Harpesanu npu 130 °C B TeueHue 16 yacos. Mocne oxnaxaeHusa 40
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KOMHaTHOW Temneparypbl, CMeCb OTUNBLTPOBANN U PUNbLTPAT CKOHLEHTPUPOBANN Nnog

BakyymMOM C MOSlyYeHNEM COeAMHEHUs, ykasaHHoro B 3aronoske (8.9 r, 65%), B Buage

xenToro ocagka. MS: 346.1 (M+H").
[B]5-xnop-2-(5-nog-4-metnn-3-nupnamnn)-3-meTun-m3onHA0nuH-1-ox

Cl

N I
=

O x
N

Cwmecb 3,5-gunpo-4-metun-nupugunHa (3.45 r, 10.0 mmonb), 5-xnop-3-metun-
M30MHAOMMH-1-OHa (npomexyTodHoe coeguHeHue A-2, 1.0 r, 55 mmonb), TpaHc-
yuknorekcan-1,2-guammna (500mr, 4.3 mmonb) 1 KsPOy4 (2.7 1, 12.2 MMONb) B ANOKCaHe
(30 mn) Harpesanu npu 120 °C B TeyeHne 6 yacos. Nocne oxnaxaeHus 4O KOMHaTHOW
TemnepaTypsbl, pactsopuTens 3sanopuposanu. OCTaTtok OYNCTUNN NOCPEACTBOM dbreLl-
xpomarorpadpum Ha cunukarene (PE:EtOAc=3:1 ) c nony4yeHuem coeanHeHus,
ykasaHHoro B 3aronoske (600 mr, 15%), B Buae »entoro ocagka. MS: 399.3 (M+H").

[C] TpeT-OyTun 6-[5-(5-xnop-3-MeTun-1-oKkCo-n3onHA0NUH-2-Un)-4-MeTun-3-

npuannl-2.6-guasacnupol3.3]renTan-2-kapbokcunaTt

Cl N)(J)\O>‘\
N NDC/

=

O ~ |
N

Cmecb 5-xnop-2-(5-nog-4-metnn-3-nupunaun)-3-metun-m3onHgonuH-1-osa (300
mr, 0.75 mmonb), TpeT-6yTun 2,6-grnasacnmnpo[3.3]rentan-2-kapbokcmnart okcanara (300
mr, 1.04 mmonb), Pdy(dba); (80 mr), BINAP (80 wmr), tBuONa (240 mr, 2.5 mmonb) n
TpnatunammHa (0.5 mn) B Tonyone (5 mn) Harpesanu npu 100 °C B TeueHne 10 yacos.
MNocne oxnaxgeHuss A0 KOMHAaTHOW TemnepaTypbl, PeakuyuoHHY CMmecb pasbasunu
HacblIWweHHbIM BoagHbIM pacteopom NaCl (5 mn), akctparmposanu ¢ nomowypto EtOAC (4 x
10 mn), Bbicywmnu Hag 6e3sogHbiM Na,SO4, 0TMNbTPOBanu, U CKOHLEHTPUPOBanu noa
BaKyyMOM C MOMyYEHUEM HEOUULLEHHOrO MPOAYKTA, KOTOPbIN OYUCTUMN MOCPELCTBOM
dnew xpomarorpacdpum Ha cunukarene (PE:EtOAc=2:1) ¢ nonyyeHnem CcCoefuHEHWUs,

ykasaHHoro B 3aronoske (160 mr, 45% ), B Buge »xenToro ocagka. MS: 369.1 (M+H").
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N N

=

O ~ |
N

[D] 5-xnop-2-[5-(2,6-anasacnmpol3.3lrentad-2-un)-4-metun-3-nupunaunl-3-meTun-

M30UHAONNH-1-0OH

PacTteop TpeT-6yTnn 6-[5-(5-xnop-3-mMeTun-1-0KkCo-N30MHA,0NUH-2-1n)-4-meTnn-3-
nupnaun]-2,6-gnasacnupo[3.3]rentan-2-kapbokcunata (160 wmr, 0.34 wmmonb) B
OXM/TOY (4 mn/4 mn) nepemeLumsany npu KOMHaTHOW Temnepartype B TEYEHMe 2 4acos.
PactBopuTenb 3aTtem 3BanopupoBany AocCyxa M NOMyYMnu COefVHEHMEe, yKasaHHoe B
3aronoske (300 mr, 100%), B BMAEe kopuyHeBaToro macna. MS: 469.1 (M+H™).

MpomexyTouyHoe coeauHeHue B-8

5-xnop-2-[5-(2,7-anasacnupo[3.5]HoHaH-2-un)-3-nupugun]-3,3-aUMeTuUn-

M30MHAONMUH-1-OH

cl NH

O N |

[A] 2-(5-6pomo-3-nupunamnn)-5-xnop-3,3-4UMETNN-U3ONHA,O0SINH-1-0H

Cl

B 75-mn 3akpbiton konbe, 3-6pomo-5-nog-nupuaunH (4.3 r, 15 mmonb), 5-xnop-
3,3-ANMETUN-U30UHAONUH-1-0H (NPOMEXYTOUYHOE coeguHeHne A-3, 1.95 r, 10 mmonb),
Cul (1.4 r, 6 mmonb), K;PO,4 (4.24 1, 20 mmonb) u (+)-(S,S)-1,2-anammHoymnKnorekcan
(0.7 mn, 6 mmonb) pactesopunn B auokcaHe (20 mn). MNonyumBlUyOCA peakLMOHHYIO
cmecb Harpesanu npu 120 °C B TeyeHne 3 4acoB nepeg TeMm, kak eé Bnunu B Bogy (50
M) 1 aKkcTparnposanu ¢ nomowpto EtOAC (2 x 125 mn). O6beanHeHHble opraHnyeckmne
Cnon nNpPOMbINM  COMEeBbIM  PacTBOPOM, BbiCywMnu Hag 6e3BogHbiM  Na,SOy,

OTUNLTPOBANN U CKOHLEHTPUPOBAaNM Noj BakyyMOM C MOMYyYEHUEM HEOUMLLEHHOMO
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NPOoAYKTa, KOTOPbIN OYNCTUNM MOCPEACTBOM (hriew xpomarorpacdpum Ha cunukarene (0-
60% EtOAc-rekcaH rpaguneHT), ¢ NONy4YeHNEM COeAMHEHUSA, YKazaHHOro B 3aronoske (2.5
r, 71.2%), B BUAe CBETNO-)enToro ocagka. MS: 351.1 & 353.1 (M+H™").

[B] TpeT-6yTnn 2-[5-(6-xnop-1,1-gumeTunn-3-okCo-n30UHAONUH-2-111)-3-NMpuann]-

2.7-apnasacnupo[3.5]HoHaH-7-kapbokecunat

Ao
N N/D()

X

N

Cl

Pactsop 2-(5-6pomo-3-nupuamnn)-5-xnop-3,3-4uMeTun-n3onHaonmH-1-oHa (351
Mmr, 1 mMmonb), TpeT-6ytmn 2,7-anasacnupo[3.5]HoHan-7-kapbokcunata (400 mr, 1.7
mmonb), Pdx(dba)s (70 mr), BINAP (85 wr), t-BuONa (400 mr, 4 mmonb) n TEA(0.5 mn, 4
mmonb) B Tonyone ( 10 mn) nepemewwvsanu npu 110 °C B TeyeHne 12 yacos. Mocne
OXNaXKAEHMS 4,0 KOMHATHON TeMMEPaTypbl, PeakLMOHHYI CMeCb BNunu B Boay (20 mn) v
akcTparuposanu ¢ nomoupto EtOAc (2 x 100 mn). O6beanHEHHbIE opraHuyeckme dasbl
MPOMbINN CONEBbLIM PACTBOPOM, BbiCyLUMNM Hag 6e3BoaHbIM Na,SO,4, oTdunbTpoBanu u
CKOHL|EHTPMPOBaNN MNoj BaKkyyMOM C MONYYEHMEM HEOUULLEHHOrO MPOAYKTA, KOTOPbIN
Oo4YNCTUNN NocpencTBOM new xpomarorpadpum Ha cunukarene (30-100% EtOAc-rekcaH
rpaguneHT) C nonyYyeHnem cCoeauHeHuns, ykasaHHoro B 3aronoske (370 mr, 74.6%), B Buae
cBeTno-xenTtoro macna. MS: 497.1 (M+H").

[C] 5-xnop-2-[5-(2,7-auasacnupo[3.5]HoHaH-2-un)-3-nmpuaunnl-3,3-aumeTun-

M30UHAONUNH-1-0OH

Cl

Pactsop Tpet-Oytun  2-[5-(6-xnop-1,1-4uMeTun-3-okCo-N30UHAONNH-2-1n)-3-
npnannl-2,7-anasacnupo[3.5]HoHaH-7-kapbokcunara (370 mr, 0.746 mmonb) u TOY (1
mn) B OXM (3 mn) nepemewwmBani Npy KOMHaTHOW TemnepaTtype B TEYEHMe 2 4acos.
Mony4MBLUMINCS CMELLAHHBLIN PacTBOP CKOHLEHTPUPOBAM Noj BakyyMOM C MONy4YEHUEM
HeouuweHHoro npoaykta (400 mr) B Buae CBETNO-XKENTOr0O Macrna, KoTopoe cpasy
ncnonb3oBanu Ha criegywwen cragum 6e3 gononHuTenbHONM ounctkn. MS: 397.1
(M+H").



10

15

20

- 58 -

MpomexyToyHoe coeanHeHune B-9

5-xnop-2-[5-(2,7-anasacnupo[3.5]HoHaH-7-un)-3-nupuaun]-3,3-aUMeTuUn-

M30MHAONMUH-1-OH

cl NH

O ~ |

[A] TpeT-6yTun 7-[5-(6-xnop-1,1-4MMeTnNI-3-0KCO-M30MHAONUH-2-1n)-3-Nnupuaunnl-

2. 7-gnasacnupol3.5]HoHaH-2-kapbokcmnart

Qfm OQNiok

Pactesop 2-(5-6pomo-3-nupuamnn)-5-xnop-3,3-4UMeTUn-n3onHaonmH-1-oHa (351

mr, 1 wmmonb, [lpomexyTtouHoe  coeauvHeHne  B-8[A]), Tpet-6ytun 2,7-
anasacnumpo[3.5]HoHan-2-kapbokcunara (400 mr, 1.7 mmone), Pdx(dba); (70 wmr), BINAP
(85 wr), t-BuONa (400 wr, 4 mmonb) u TEA(0.5 mn, 4 mmonb) B Tonyone (10 mn)
nepemewmBanu npu 11°C B TeyeHne 12 vacos. [locne OXNaKAEHUS A0 KOMHATHOW
TeMnepaTypbl, PeakUMOHHYO CMecb BNunM B Bogy (20 mn) M akcTparMposanu C
nomowbto EtOAC (2 x 100 mn). O6begnHEHHbIE OpraHMYecKne Cnoun NPOMbINN CONEBbIM
pacTBOPOM, BbiCyLLMNKN Hag 6e3BoaHbiM Na,SO,, oThunbTpoBann u CKOHLEHTPUPOBaNu
noj BakyyMOM C MOMYyYEHMEM HEOYMLLEHHOrO MPOAYKTa, KOTOPbIA  OYMCTUNU
nocpeacTsom dnew xpomatorpadum Ha cunukarene (30-100% EtOAc-rekcaH rpaguenT)
C NOsyYeHneM COeAUHEHMS, yKasaHHoro B 3aronoske (330 mr, 66.6%), B BUAE CBETMO-
xenToro macna. MS: 497.1 (M+H").

[B] 5-xnop-2-[5-(2,7-anasacnmnpol3.5]HoHaH-7-un)-3-nupuaunl-3,3-ammeTun-

U30UHAOINH-1-0OH

Cl NH
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Pactsop Tpet-Oytun  7-[5-(6-xnop-1,1-aumMeTunn-3-okCo-n30nNHAONNH-2-1n)-3-
npuannl-2,7-anasacnupo[3.5]HoHaH-2-kapbokecunara (330 mr, 0.666 mmonb) u TOY (1
mn) B8 XM (3 mn) nepemewwmBani Npy KOMHaTHOW TemnepaTtype B TEYEeHue 2 4acos.
Mony4MBLLYIOCS CMECb CKOHLEHTPUPOBANW NoJ BakyyMOM C NOMyYeHNEM HEOUYULLEHHOTO
npoaykta (400 mr) B BMAE CBETNO-XKENTOr0O Macna, KOTOPOEe MWCMonb3oBanuM Ha
cneayoLlei ctagum 6e3 4ononHUTensHom ounctki. MS: 397.1 (M+H").

Mpumep 1

5-xnop-3,3-aumetun-2-[5-[2-(1-meTunnupason-4-kap6oHun)-2,6-

aunasacnupol[3.3]-heptan-6-un]-3-nupuann]u3oMHAONNUH-1-0H

cl 0
N AN N\
o I
N

K pactBopy  5-xnop-2-[5-(2,6-gnasacnnpo[3.3]rentaH-2-un)-3-nnpuannl-3,3-
AUMETUN-N30NHAONNH-1-0Ha (MPOMEXYTOYHOE coeauHeHne B-3, 1.6 r, 3.2 mmonb) 1 1-
meTunnupason-4-kapboHosown kucnotbl (1.1 r, 8.7 mmonb) B XM aobasunun BOP-CI (3.7
r. 84 mmonb) u DIEPA (2.0 r, 15.5 mmonb) npyu O °C. PeakyvMoHHOW cmecu pganu
HarpeTbCa 4O KOMHaTHOW Temneparypbl U nNepemelumBann B TevyeHne Houn. Conesown
pactBop Jo06aBvnn ANs raleHns peakuum u CMechb dKCTparmposanu ¢ nomolybio XM
ABaxabl. OpraHnyeckne cnov o6beanHUN, NPOMbINN CONEBbIM PAcTBOPOM, BbICYLLUMMAN
Hag ©6e3sogHbiM Na,SO4 OTHUNBLTPOBANM M CKOHUEHTPUPOBanuM Noh BakyymMoM C
MONYYEHNEM XKENTOr0 MACMAHUCTOrO OCTaTka, KOTOPbIM OYUCTUNN NOCPEACTBOM doneLu
xpomarorpapum Ha cunukarene € noryYeHMem COELUHEHUS, YKa3aHHOro B 3arosfioBke
(680 mr, 45%), B BMAE 6enoit neHbl. MS: 477.3 (M+H™).

Cnegytowme npymepsbl, nepeyncrieHHble B Tabnvye 1 nony4mnmn no aHanornm co
cnocobom, onucaHHbIM Ans nonydeHus npumepa 1. N B cnyyae HeobxogmmocTu
NCNoNb30OBanNn XupanbHOe pasgeneHne C NoydeHMeM COOTBETCTBYIOLUMX XMparbHbIX

CO€JMHEHUN.

Tabnuua 1
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HassaHue MS
Mpumep | CtpykTypa PeareHTbl (M+H")
Bupg
5-xnop-2-[5-[2-(1-aTunnunpason -
4-xapboHun)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]-heptan-6-unj-3- AMasacnupo[3.3]renTan-2-
nupuaunn]-3,3-AumeTurn- un)-3-nupuamn-3,3-
M30WMHAONMH-1-0H AUMETUM-N30MHAONNH-1-
2 o o 491.1
J\E\ OH (NPOMEXyTOoYHOE
N A\
DC/ L/ | coeanrere B-3) u 1-
N \_
) N\EN)/ aTUNNupason-4-
kapboHoBas kucrnoTa
Benas neHa
5-xnop-2-[5-[2-(1-
nsonponunnupason-4-kapboHun)- 5-xr10p-2-[5-(2,6-
2,6-gnasacnmpo[3.3]rentan-6-mnj- avasacnnpol[3.3jrenTan-2-
3-nupuaun]-3,3-aumeTun- un)-3-nupuann-3,3-
N30MHA0MNMUH-1-0H AUMETUN-N30MHAOMNH-1-
3 o 505.1

[o]
Ty
N N
ot -

Benas neHa

OH (NPOMEXYTOYHOE
coeagunHeHune B-3) u 1-
nsonponunnupason-4-

kapboHoBas kucrnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-3,3-gumeTtnn-2-[5-[2-(1-
MEeTUNNMUAa3on-2-kapooHun)- 5-xnop-2-[5-(2,6-
2,6-anasacnumpol[3.3Jrentan-6-unj- | Anasacnupo[3.3JrentaH-2-
3-nnpnaunn]us3onHAoNNH-1-oH un)-3-nupuauni-3,3-
cl o} ANMETUN-N3OUNHLONUH-1-
4 N 4771
/DC/N /\> OH (NPOMEXYTOUHOE
N’/
NN 4 coeguHexune B-3) n 1-
° \EN)/ MeTUnMMuaason-2-
kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(2-
meTunnupason-3-kapboHun)-2,6- | 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentaH-6-nn]-3- | gnasacnupo[3.3]renTtaH-2-
nUMpuannIM3oNHA0NNH-1-0H un)-3-nupunavnl-3,3-
cl ANMETUN-N3OUHLONUH-1-
5 477 1

Benas neHa

OH (NPOMEXYTOUHOE
coeagunHeHune B-3) u 2-
MeTUNNMpason-3-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
(M+H")
Bupg
5-xnop-3,3-gumeTtnn-2-[5-[2-(3-
MeTunuMuaason-4-kapooHun)- 5-xnop-2-[5-(2,6-
2,6-anasacnumpol[3.3Jrentan-6-unj- | Anasacnupo[3.3JrentaH-2-
3-nnpnaunn]us3onHAoNNH-1-oH un)-3-nnpugnn]-3,3-
cl o} ANMETUN-N3OUNHLONUH-1-
6 4771
N ZNy | OH (NpoMexyTo4HOoe
o
AN 4 coejuHeHue B-3) n 3-
° \EN)/ MEeTUNMMUAa3on-4-
kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(4-
MEeTUNNNPUANH-3-kapboHnn)-2,6- | 5-xnop-2-[5-(2,6-
avasacnupo[3.3]rentaH-6-un]-3- | Anasacnunpo[3.3]renTaH-2-
nMpMANNM3oUHAONNH-1-0H un)-3-nupunavnl-3,3-
cl o ANMETUN-N3OUHLONUH-1-
7 488.2
DC/N = | OH (NPOMEXYTOUHOE
NN SN coeaunHeHune B-3) n 4-
o

Benas neHa

MeTUNNMPNANH-3-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P BMI;V ypP (M+H")
3,3-ammeTtunn-2-[5-[2-(1-
mMeTunnupason-4-kap6oHun)-2,6- 2-[5-(2.6-
avnasacnupo[3.3]renTtaH-6-unl-3- Huasacnupo[3.3jrenTan-2-
nMpuamnnl-1-okco-n3onHAOMMNH-5- un)-3-nupuann]-3,3-
KapPGOHUTPHN AnMeTuUn-1-oKkco-
N W30UHAOMNWH-5-
8 N\ o 468.2
KapOoHUTPUN
DC/NJKQIN (MPOMEKYTOUHOE
| " \ | coeauHeHve B-4) n 1-
o P
N MeTUnnMpason-4-
kapboHoBas kncnoTa
Benas nenHa
2-[5-[2-(1-aTunnupa3son-4-
2-[5-(2,6-
kapboHun)-2,6-
nasacnupo[3.3]rentaH-2-
anasacnupo[3.3]rentaH-6-nn]-3- A po3.3]
un)-3-nnpuamnn]-3,3-
nupuaunl-3,3-aumeTur-1-okco- ) praun]
ANMeTUn-1-oKkco-
N30MHA0NNH-5-kapboHuTpUn
M30UHAO0NNH-5-
9 N 482.1
A 0 kapBOoHUTPUN
DC/NJKQ,N (MPOMEXKYTOUHOE
N ™ N \_ | coeguHeHne B-4) u 1-
o _

Benas neHa

aTunnupason-4-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P BMI;V yp (M+H")
2-[5-[2-(1-N3onponunnupason-4-
2-[5-(2,6-
kapboHun)-2,6-
Ouaszacnupo[3.3]rentan-2-
anasacnupo[3.3]rentanH-6-nnj-3-
un)-3-nnpugnnl-3,3-
nupuaunl-3,3-gumeTnn-1-okco-
ANMETUN-1-0KCO-
N30UNHAOMNNH-5-kapBOHUTPUN
M30UHAONNH-5-
10 N 496.2
A 9 kapBOoHUTPUN
/DC/N)T’N (MPOMEKYTOUHOE
N N N
= coefiuHeHue B-4) n 1-
1 >\ AUHEHM Y
usonponunnupason-4-
kapboHoBas kncnoTa
Benas neHa
3,3-pumetnn-2-[5-[2-(1-
MeTUNUMNAa30n-2-kapBoHunM)- 2[>-(2.6-
2,6-aunasacnupo[3.3]rentaH-6-un]- Hnasacnupo[3.3jrentak-2-
3-nupuann]-1-okCo-M30MHAONNH- un)-3-npuaur-3,3-
5-KapGOHUTPM AumeTunn-1-okco-
N W30UHAOMNNH-5-
11 N\ 468.2
KapOoOHUTPUN
(NpomMexXyTO4HOE

(o]
N)H//N
e
YOy

Benas neHa

coeagnHeHune B-4) n 1-
MEeTUIMMUAa30n-2-

kapboHoBas kucnoTa
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HasBaHue s
Mpumep | CTpykTypa PeareHTbl
= Buz;y " (M+H")
3,3-aumetnn-2-[5-[2-(2-
MeTunnupason-3-kapboHun)-2,6- 2-[5-(2,6-
Avasacnmpo[3.3]rentaH-6-urn]-3- Anasacnnpol3.3]renTaH-2-
NUPUANI]-1-OKCO-N3OUHAOMMH-5- vn)-3-nupuann-3,3-
kapBoHUTPUN AMMeTUn-1-okco-
N N30NHA0NNH-5-
12 N\ o 468.2
kapboHuUTpUn
DQN% (NpOMEXYTO4HOE
—~N
" | " 4 coeauHeHue B-4) n 2-
o ~
MeTunnupason-3-
kapboHoBas kncnoTa
benas neHa
3,3-anmetun-2-[5-[2-(3-
MeTunnmuaason-4-kapooHwun)- 2-[5-(2,6-
2,6-a1asacnupo[3.3]renTan-6-un]- | H133aCMPOL3.Sjrentan-2-
3-nNupuUaUn]-1-oKCo-N3ONHAONNH- nn)-3-nupnaun}-3,3-
5-kapBOHUTPUN AnMmeTunn-1-okco-
N30NHAO0NNH-5-
13 468.2
kapboHuTpuUn
(NpomMexXyTO4HOE

N
AN o
N)k(\N
N NDC/ ng
N /
g 1
N

Benas neHa

coeanHeHune B-4) n 3-
MeTUnMMuaason-4-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H?)
Bupg
3,3-ammeTtnn-2-[5-[2-(4-
METUNNMPUANH-3-kapboHun)-2,6- 2-[5-(2.6-
avnasacnupo[3.3]renTtaH-6-un]-3- Anasacnupol3.3Jrentak-2-
NMPUANN]-1-0KCO-U3OUHAOTNH-5- wn)-3-nupuansl-3,3-
ANMETUN-1-0KCO-
kapBoHuTpUn
M30UHAONNH-5-
14 \ o 479.1
KapOoHUTPUN
N 4
DC/ _ 1) | (npomexyTouHoe
N | ™ N coefiuHeHue B-4) n 4-
o]
N MeTUNNMPNANH-3-
kapboHoBas kncnoTa
Benas nenHa
2-MeToKeu-7, 7-pumeTnn-6-[5-[2-
(1-meTunnupason-4-kapbonun)- | 6-[5-(2,6-
2,6-anasacnupo[3.3]renTaH-6-unj- | Aasacnupo[3.3]rentan-2-
3-nupugun]nuppono[3,4- wn)-3-nupnamni-2-
b]MIMPUAMNH-5-0H METOKCWK-7,7-4NMETWUN-
15 nuppono[3,4-bjnnpnanH- | 474.1

—0 (o]
—N N
A\
\ / DC/ L
N Z N \
g
N

Benas neHa

5-0H (NPOMEXYTOUHOE
coeaunHeHune B-5) u 1-
MeTUnnMpason-4-

kapboHoBas kncnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
2-MeToKCu-7,7-pumeTnn-6-[5-[2-
(4-meTnnnnpnaunH-3-kapOoHu)- 6-[>-(2,6-
2,6-anasacrmpol3.3]renTan-6-un]- | Avasacnmpo[3.3jrenTan-2-
3-nmpuaunnuppono[3,4- vn)-3-nupnanni-2-
b]MMPUANH-5-0H MEeTOKCU-7,7-ANMETUNM-
16 —o o nuppono[3,4-bjnnpnanH- | 485.1
Cjz;s/ /DC/N)%E 5-0H (MPOMEXXyToYHOE
NN N coegnHeHune B-5) u 4-
© \CNE/ MEeTUNNUPUANH-3-
kapboHoBas kucnora
Benas neHa
2-MeToKeu-7, 7-pumeTnn-6-[5-[2-
(2-meTunnupason-3-kapbonurn)- | 6-[5-(2,6-
2,6-auasacnupo[3.3]renTtan-6-un]- | Anasacnunpo[3.3]rentaH-2-
3-nupuaun]nuppono[3,4- vun)-3-nnpuann]-2-
blnMpuANH-5-oH METOKCWK-7,7-4NMETWUN-
17 nuppono[3,4-bjnnpnanH- | 474.1

—0 [o]
—N
\ / @C/NM
C%;NP/ je
& U

Benas neHa

5-0H (NPOMEXYTOUHOE
coeaunHeHune B-5) u 2-
MeTUNNMpPason-3-

kapboHoBas kncnoTa




- 68 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H°)
Bupg
5-xnop-3-metnn-2-[5-[2-(1-
mMeTunnupason-4-kapboxun)-2,6- | 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnj-3- Awnasacnupo[3.3]renTaH-2-
nUPUaWNN3oNHAONMNH-1-0OH un)-3-nupunamn]-3-meTtun-
18 cl o) M30MHA0MNWH-1-OH 4631
DQN%’N (MpomexxyToyHoe
PN "\ | coeanrenve B-2) n 1-
° N\@ MeTunnupason-4-
kapboHoBas kncnoTa
Benas nenHa
5'-xnop-2'-[5-[2-(1-
mMeTunnupason-4-kapbonun)-2,6- | 5'-xnop-2'-[5-(2,6-
avnasacnupo[3.3]rentaH-6-un]-3- | Anasacnupo[3.3]renTaH-2-
nupuaunjcnnpo[yuknonponaH- nn)-3-
1,3-n30uHA0NNH]-1'-0H nupuamnjcnupo[uyuknonpo
19 cl naH-1,3-usonHgonuH]-1'- | 475.1

[o]
AN \
s I
N

Benas neHa

OH (NPOMEXYTOUHOE
coeaunHeHune B-6) u 1-
MeTUnnMpason-4-

kapboHoBas kncnoTa




- 69 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H°)
Bupg
5'-xnop-2'-[5-[2-(4-
MeTUNNNPUAMH-3-kap6oHun)-2,6- | 5'-xnop-2'-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnl-3- Awnasacnupo[3.3]renTaH-2-
nupuaunjcnupolumnknonponaH- un)-3-
1,3-n30uMHAONUH]-1'-0H nupuaunjcnupo[yuknonpo
20 cl o] naH-1,3'-usomHgonuH]-1'- | 486.1
@QN% OH (NPOMEXYTOUHOE
Z SN coeavHeHune B-6) n 4-
°© N\ENE/ METUNNUPUANH-3-
kapboHoBas kucnoTa
Benas nenHa
5'-xnop-2'-[5-[2-(2-
mMeTunnupason-3-kapbonun)-2,6- | 5'-xnop-2'-[5-(2,6-
avnasacnupo[3.3]rentaH-6-un]-3- | Anasacnupo[3.3]renTaH-2-
nupuaunjcnnpo[yuknonponaH- nn)-3-
1,3-n30uHA0NNH]-1'-0H nupuamnjcnupo[uyuknonpo
21 cl 0 naH-1,3-usonHgonuH]-1'- | 475.1
DQN% OH (NPOMEXYTOYHOE
N N —N . -
) f i s/ coeaunHeHune B-6) n 2

Benas neHa

MeTUNNMpPason-3-

kapboHoBas kncnoTa
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HasBaHue WS
Mpumep ;:I[;ymypa PeareHTbl (M+H7)
(3R nnun 38)-5-xnop-3-meTun-2-
[5-[2-(1-meTunnupason-4-
kap6oHun)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentan-6-nnj-3- Avasacnvpo[3.3]renTaH-2-
nMpPMANNIN3OUHAONNH-1-OH nn)-3-nupuamnn]-3-metun-
ol X”p?)”b"'bm M30MHA0MNWH-1-OH
22 N )K[\\N (NpoOMEXYTO4HOE 463.1
N @C/ N | coeanHenune B-2) n 1-
g | j A METUNNUPason-4-
N kapboHoBas kucnoTa
Eenasi nexa XupanbHoe pasgerneHne
(3S nnm 3R)-5-xnop-3-meTnn-2-
[5-[2-(1-meTunnupason-4-
kapboHwun)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentaH-6-nnl-3- Auasacnupo[3.3jrenTan-2-
nMpuannM3onHAoNnH-1-oH un)-3-puann]-3-metun-
o X"'p;‘”b”b'ﬁ M30UHAOMNMH-1-OH
23 \ )k@N (NpomMeEXyTO4YHOE 463.1
N N/JC/ N’\ coeguHeHve B-2) u 1-

Benas neHa

MeTunnmpason-4-
kapboHoBas kucnoTa

XupanbHoe pasgeneHne
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-2-[5-[2-(4-
METOKCUNMPUANH-3-kapOoHun)-
5- -2-[5-(2,6-
2,6-anasacnupo[3.3]rentan-6-un]- xnop-2-{5-(2,
3.3 -2-
3-rvpnannl-3, 3-aumeTin- anasacnupo[3.3]renTaH
un)-3-nnpugnn]-3,3-
M30MHAONMNH-1-0H
ANMETUN-N3OUNHLONUH-1-
24 a o o 504.1
OH (NPOMEXYTOUHOE
=
DC/ || | coepuretne B-3) n 4-
N N N
J | A METOKCUNUPUANH-3-
N kapOoHoBas kucrnoTa
Benas neHa
5-xnop-2-[5-[2-(3,6-
AVMETMNNMpPasnH-2-kapboHnn)- 5-xr10p-2-[5-(2,6-
2,6-gnasacnmpo[3.3]rentan-6-mnj- Anasacnnpo[3.3jrenTan-2-
3-nupuanni-3,3-aumMeTnn- w)-3-nnpnann-3,3-
M30MHAONNH-1-0H
ANMETUN-N3OUHLONUH-1-
25 cl 502.1

Benas neHa

OH (NPOMEXYTOUHOE
coeanHeHue B-3) u 3,6-
AUMEeTUNNNpasnH-2-

kapboHoBas kucnoTa




=72 -

HasBaHue MS
Mpumep | CTpykTypa PeareHThbl
Y Y PYKTYp (M+H")
Bupg
5-xnop-2-[5-[2-(1,5-
umeTunnupason-4-kapboHun)-
A P P ) 5-xnop-2-[5-(2,6-
2,6-aunasacnupo[3.3]rentaH-6-mnj-
anasacnupo[3.3]renTtan-2-
3-nupngun]-3,3-gumeTun-
un)-3-nnpugnn]-3,3-
M30MHAONMNH-1-0H
JUMETUN-N30NHAO0MNNH-1-
26 cl 0 491.1
OH (NPOMEXYTOUHOE
N A\
N/DC/ \ N/N coegnHeHue B-3) n 1,5-
N S \
J | AnmeTunnupason-4-
s
N kapboHoBas kncnoTa
benas nena
5-xnop-3,3-gumeTtun-2-[5-[2-(3-
METUNN30oKkcason-4-kapboHun)- 5-xnop-2-[5-(2,6-
2,6-anasacnupo[3.3]rentan-6-unj- | Anasacnupo[3.3]renTax-2-
3-NMpnannu3onHAONnH-1-oH un)-3-nupunavnl-3,3-
cl o) AUMETUIN-N30NHAOMNUH-1-
27 478.1

Benas neHa

OH (NPOMEXYTOUHOE
coeagnHeHune B-3) n 3-
MEeTMNn3okcason-4-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
5-xnop-3,3-gumeTtnn-2-[5-[2-(6-
METUNNMPasuH-2-kapGoHun)-2,6- | S-xnop-2-[5-(2,6-
Avasacnupo[3.3]renTtan-6-un}-3- | Anasacnupo[3.3]renTaH-2-
NMUPVANN]U3ONHAONMH-1-OH un)-3-nupnaunn]-3,3-
08 c o | ANMETUN-N3ONHAONMUH-1- 489 1
C%;P @C/N)k[: ]/ OH (NPOMEXYTOYHOE
N N coeguHeHune B-3) n 6-
© \ENJ/ MeTUNNMPasnH-2-
kapboHoBas kncnoTa
Benas neHa
5-xnop-3,3-gumeTtun-2-[5-[2-(4-
METUINMNPUMUANH-5-kapBOoHWN)- 5-xnop-2-[5-(2,6-
2,6-anasacnupo[3.3]rentan-6-unj- | Anasacnupo[3.3]renTax-2-
3-NMpnannu3onHAONnH-1-oH un)-3-nupunavnl-3,3-
29 AVMETUN-U3OUHAONMUH-1- 489 1

Benas neHa

OH (NPOMEXYTOUHOE
coeaunHeHune B-3) u 4-
METUNMUPUMUNLNH-5-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-3,3-aumetunn-2-[5-[2-(5-
METUNNMPa3VH-2-kapBoHmn)-2,6- | 9-X1op-2-[5-(2,6-
Avasacnupo[3.3]renTan-6-un]-3- | Ahasacnmpol[3.3jrentan-2-
NUPWANN]U3ONHAONWH-1-OH vn)-3-npuann-3,3-
ANMETUN-N3OUNHLONUH-1-
30 | ° 1. 489.1
/DC/NJKE/ ]\ OH (NPOMEXYTOUHOE
N\Ej/N SN coeanHeHune B-3) u 5-
© N MeTUNNMPasnH-2-
kapboHoBas kncnoTa
Benas neHa
5-xnop-2-[5-[2-(2,5-
anmetmnnmpason-3-kapboHun)- 5-xr10p-2-[5-(2,6-
2,6-gnasacnmpo[3.3]rentan-6-mnj- Anasacnnpo[3.3jrenTan-2-
3-nupuanni-3,3-aumMeTnn- w)-3-nnpnann-3,3-
M30MHAONNH-1-0H
ANMETUN-N3OUHLONUH-1-
31 cl 4911

o X

N—
Y N

Benas neHa

OH (NPOMEXYTOUHOE
coeagnHeHue B-3) n 2,5-
AnmeTunnmnpason-3-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
5-xnop-3,3-gumeTtnn-2-[5-[2-(5-
MeTunokcason-4-kapbonnn)-2,6- | 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnl-3- Awnasacnupo[3.3]renTaH-2-
nMpMANNIN3OUHAONNH-1-OH un)-3-nupuauni-3,3-
32 cl o) ) ANMETUI-N30NHA,ONWH-1- 4781
@ DC/NJI\> OH (MPOMEXYTOUHOE
NN ® | coeanHenmne B-3) n 5-
° \(Nj MeTunoKkcason-4-
kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTun-2-[5-[2-
(MMpMnanH-2-kapboHmn)-2,6- 5-xnop-2-[5-(2,6-
avasacnupo[3.3]rentan-6-un]-3- | anasacnupo[3.3]renTtaH-2-
nMpMANNM3oUHAONNH-1-0H un)-3-nupunavnl-3,3-
33 cl AVMETUN-U3OUHAONMUH-1- 475 1

O \(Nj@@

Benas neHa

OH (NPOMEXYTOUHOE
coeaunHenune B-3) n
NUPUMULNH-2-

kapboHoBas kucnoTa




-76 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H°)
Bupg
5-xnop-3,3-aumetunn-2-[5-[2-(5-
METUMNMPUMUANH-2-kapBorun)- | O-xnop-2-[5-(2,6-
2,6-auasacnupo[3.3]rentan-6-un]- | AMasacnmpo[3.3]renTaH-2-
3-NUpUaUN]M3OMHAONMH-1-OH vn)-3-nupuamnn}-3,3-
34 cl o ) ANMETUN-N30UHAO0NNH-1- 489 1
DC/N)H//J\ OH (NPOMEXYTOUHOE
N AN S coeavHeHve B-3) u 5-
° \EN)/ METUNNNPUMUANH-2-
kapboHoBas kncnoTa
Benas neHa
5-xnop-2-[5-[2-[3-
(andpTopmeTunn)-1-meTun-
nupason-4-kap6oHun]-2,6- S-XM0p-2-{>-(2,6-
Avasacnupo[3.3]renTtaH-6-un]-3- Anasacrupol3.3Jrentan-2-
npuannl-3,3-aumeTun- un)-3-npuann}-3,3-
V30MHAONMH-1-OH AVMETUN-U3OUHAONMUH-1-
35 OH (NPOMEXYTOUHOE 527 .1

[e] e} F

Benas neHa

coeagnHeHune B-3) n 3-
(andTopmeTmn)-1-meTun-
nupason-4-kapboHosas

Kncnota
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-[6-[5-(6-xnop-1,1-aumeTunn-3-
OKCO-U30UHAONUH-2-11)-3-
nmpMAMH]_2,6_ 5-Xﬂ0p-2-[5-(2,6-
Avasacnupol3.3]renTaH-2- Anasacnupol3.3]renTan-2-
kapBoHUN]MpKAUH-3- vn)-3-npuann-3,3-
ANMETUN-N3OUNHLONUH-1-
36 KapOoOHUTPUI 499 1
cl 0 INI OH (NPOMEXYTOUHOE
/DC/ = | coeanHeHune B-3) u 5-
N I\ N SN ymaHonupuanH-3-
° N kapboHoBas kncnoTa
Benas neHa
5-xnop-2-[5-[2-(3-
METOKCMNMPa3snH-2-kapboHun)-
5-xnop-2-[5-(2,6-
2,6-gnasacnnpo[3.3]rentan-6-mnj-
Awnasacnumpo[3.3]renTaH-2-
3-nupunaun]-3,3-gumeTunn-
un)-3-nupunavnl-3,3-
M30MHAO0NMNH-1-0H
ANMETUN-N3OUHLONUH-1-
37 cl 505.1

70

Benas neHa

OH (NPOMEXYTOUHOE
coeagnHeHune B-3) n 3-
METOKCUMMMpPasuH-2-

kapboHoBas kucnoTa




-78 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
5-xnop-3,3-gumeTun-2-[5-[2-
(nnpasnH-2-kapboHumn)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnj-3- Awnasacnupo[3.3]renTaH-2-
nUPUaWNN3oNHAONMNH-1-0OH un)-3-nnpugnn]-3,3-
38 cl o N ANMETUN-N3ONHAONMUH-1- 475 1
DC/N)KE ] OH (MPOMEXYTOUYHOE
N N coeaunHeHune B-3) n
o N\EN)/ nuMpasuH-2-kapboHoBsas
KucnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(5-
METUNN30oKkcason-4-kapboHun)- 5-xnop-2-[5-(2,6-
2,6-anasacnupo[3.3]rentan-6-unj- | Anasacnupo[3.3]renTax-2-
3-NMpnannu3onHAONnH-1-oH un)-3-nupunavnl-3,3-
39 cl AVMETUN-U3OUHAONMUH-1- 478 1

Benas neHa

OH (NPOMEXYTOUHOE
coeagunHeHune B-3) n 5-
MEeTMNn3okcason-4-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
5-xnop-3,3-gumeTun-2-[5-[2-
(MMpMnamnH-5-kapboHmn)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnj-3- Awnasacnupo[3.3]renTaH-2-
nUPUaWNN3oNHAONMNH-1-0OH un)-3-nnpugnn]-3,3-
40 cl o ANMETUN-N3ONHAONMUH-1- 475 1
@ DC/NJ\(JN OH (MPOMEXYTOUHOE
NN N coeaunHeHune B-3) n
° \Q/ MMPUMUANH-5-
kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(4-
MeTunokcason-5-kapbonnn)-2,6- | 5-xnop-2-[5-(2,6-
avasacnupo[3.3]rentan-6-un]-3- | anasacnupo[3.3]renTtaH-2-
nMpMANNM3oUHAONNH-1-0H un)-3-nupunavnl-3,3-
a1 cl )ok(( AVMETUN-U3OUHAONMUH-1- 478 1
N Ny | OH (NnpomesxyTo4Hoe
N 'DC/ o~/ coeaunHeHune B-3) n 4-
o MEeTWoKcason-5-

Benas neHa

kapboHoBas kucnoTa




- 80 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-3,3-gumeTun-2-[5-[2-
(okcaszon-4-kapboHun)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnj-3- Awnasacnupo[3.3]renTaH-2-
nUPUaWNN3oNHAONMNH-1-0OH un)-3-nnpugnn]-3,3-
cl o} ANMETUN-N3OUNHLONUH-1-
42 464 .1
N “Ng | OH (MPOMEXyTO4YHOE
N N N==/ B-3
\(j/ coefiuHeHue B-3) n
° N okcason-4-kapGoHosast
kucnota
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(2-
MeTunokcason-5-kapbonun)-2,6- | 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentaH-6-nn]-3- | gnasacnupo[3.3]renTtaH-2-
nUMpuannIM3oNHA0NNH-1-0H un)-3-nupunavnl-3,3-
cl 0 ANMETUN-N30UHA,0MNUH-1-
43 478.1

Benas neHa

OH (NPOMEXYTOUHOE
coeagunHeHune B-3) u 2-
MEeTMMoKcason-5-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-2-[5-[2-(2,4-
AVMETMNOKCA30MN-5-kapboHuI)-
5-xnop-2-[5-(2,6-
2,6-aunasacnupo[3.3]rentaH-6-mnj-
anasacnupo[3.3]renTtan-2-
3-nupngun]-3,3-gumeTun-
un)-3-nnpugnn]-3,3-
M30MHAONMNH-1-0H
ANMETUN-N3OUNHLONUH-1-
44 Cl o) 492 1
M OH (NPOMEXYTOYHOE
N = N
N/DC/ O/ coegnHeHue B-3) n 2,4-
(N =X
! | ANMETMNOKCa301-5-
N kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(2-
MeTunokcason-4-kapbonun)-2,6- | 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentaH-6-nn]-3- | gnasacnupo[3.3]renTtaH-2-
nUMpuannIM3oNHA0NNH-1-0H un)-3-nupunavnl-3,3-
cl o] ANMETUN-N30UHA,0MNUH-1-
45 478.1

Benas neHa

OH (NPOMEXYTOUHOE
coeagunHeHune B-3) u 2-
MeTUMoKkcason-4-

kapboHoBas kucnoTa




-82 -

HassaHue MS
Mpumep ;:I[;ymypa PeareHTbl (M+H)
2-[6-[5-(6-xnop-1,1-aumeTunn-3-
OKCO-U30UHAONUH-2-U1)-3-
nupuannl-2,6- 5-xnop-2-[5-(2,6-
Avasacnupo[3.3]rentaH-2- Anasacnupo[3.3]renTan-2-
kapboHUnNupuanH-3- un)-3-nupugun]-3,3-
46 KapOOHMTPMII ANMETUN-N30UHA0MNUH-1- 4991
- o 2N | oH (npomexyTouHoe
N V% coeaunHeHune B-3) n 3-
N ND/:/ N LIMaHOMMPVANH-2-
o | Nz kapboHoBas kncnoTa
Benas neHa
5-xnop-2-[5-[2-(5-xnop-2-meTun-
MMPUMUANH-4-KapOoHUM)-2,6- S-xnop-2-[>-(2,6-
Avasacnupo[3.3]renTan-6-un]-3- | AMasacnupo[3.3]rentan-2-
nupuaunl-3,3-aumeTun- un)-3-nupnaun]-3,3-
N30MH0NNH-1-0H AVMETUN-U3OUHAONMUH-1-
47 al OH (NPOMEXYTOUHOE 5231

0
|
N V\DC/CI\N
X
Oy
N

Benas neHa

coeaunHeHune B-3) n 5-
Xrop-2-MeTun-
NUPUMUANH-4-

kapboHoBas kncnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-2-[5-[2-(4,6-
ANMETUNNNPUMUNLNH-5-
kapboHun)-2,6- 5-xnop-2-[5-(2,6-
anasacnupo[3.3]rentanH-6-nnj-3- Awnasacnupo[3.3]renTaH-2-
nupuaunl-3,3-aumeTun- un)-3-nupuauni-3,3-
W30ONHAOMNNH-1-0OH ANMETUN-N3OUNHLONUH-1-
48 503.1
cl o] OH (NPOMEXYTOUHOE
DQN)‘:%\P coeauHeHue B-3) n 4,6-
N\KTN \N) ANMETUNNNPUMNLNH-5-
O Ny kapGoHoBast kucnoTa
Benas nenHa
5-xnop-2-[5-[2-(2,4-
UMETUNNNPUANH-3-KapOOoHWM)-
A PUA P ) 5-xnop-2-[5-(2,6-
2,6-gnasacnnpo[3.3]rentan-6-mnj-
Awnasacnumpo[3.3]renTaH-2-
3-nupunaun]-3,3-gumeTunn-
un)-3-nupunavnl-3,3-
M30MHAO0NMNH-1-0H
ANMETUN-N3OUHLONUH-1-
49 502.1

Cl 0
N N\
@C/ o
p N
g |
N

Benas neHa

OH (MPOMEXYTOYHOE
coeagnHeHue B-3) n 2,4-
AUMeTUNNNpUanH-3-

kapboHoBas kucnoTa




-84 -

HassaHue MS
Mpumep ;:I[;ymypa PeareHTbl (M+H")
3-[6-[5-(6-xnop-1,1-gumeTnn-3-
OKCO-U30UHAOMNUH-2-11)-3-
nupwuaun]-2,6- 5-xnop-2-[5-(2,6-
Anasacnupo[3.3]renTaH-2- Avasacnupo[3.3]renTaH-2-
kapboHunnupuamnH-4- un)-3-nupuaunn]-3,3-
kapBoHuTpun ANMETUN-N3ONHAONMUH-1-
50 499.1
ol o ZN | oH (npomexyToyHoe
N % coeaunHeHune B-3) u 4-
N~ @C/ XN | yMaHonmpuamnH-3-
o W | kapboHoBas kncnoTa
Benas neHa
(3S unun 3R)-5-xnop-2-[5-[2-(1-
3TUNNMpason-4-kap6oHun)-2,6- S-Xn0p-2-[5-(2,6-
Avasacnupo[3.3]renTtaH-6-un]-3- Anasacrmpol3. 3jrentan-2-
AMPUANN]-3-METUN-N30NHAONMH- wn)-3-nupuannt-3-metur-
1-om N30UHAONWNH-1-OH
51 chiral | (MPOMEXYTOUHOE 4779
cl o coeaunHeHue B-2) n 1-
DC/NJKC/N aTMNNMpason-4-
) N B N AN kapboHoBas kucnoTa

Benas neHa

XupanbHoe pasgerneHne
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
pumep BMl:y yp (M)
(3R unu 3S)-5-xr10p-2-[5-[2-(1-
3TUNNUPa3son-4-kap6oHun)-2,6- 5-xnop-2-[5-(2,6-
avasacnupol3.3]renTtaH-6-un]-3- Anazacnpol3.3jrentan-2-
nUPWANN]-3-MeTUM-N30MHL ONUH- wn)-3-npuann}-3-metur-
1-oH M30MHA0MNWH-1-0H
. MPOMEXYTOUYHOE
52 onra | (MPOMEXY 477.2
c 0 coeguHeHue B-2) n 1-
DC/NJKE\\,N aTUNnMpasor-4-
N
N B N \— | kapBoHoBas kucnoTa
o] N/
XupanbHoe pasgerneHne
Benas nenHa
6-xnop-2-[5-[2-(1-meTunnmpason-
4-kapboHrun)-2,6- 6-xnop-2-[5-(2,6-
Awasacnupo[3.3]rentaH-6-un]-3- Avasacnupo[3.3]renTaH-2-
npnaun)-3,4- un)-3-nupuaun]-3,4-
53 463.1

(o]

o
; e
N N N
7
Tr

Benas neHa

(NpomMexXyTO4HOE
coeagnHeHune B-1) u 1-
MeTUnnMpason-4-

kapboHoBas kucnoTa
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HasBaHue MS
Mpumep | CTpykTypa PeareHTbl (M+H)
Bupg
(3R nnun 38)-5-xnop-3-meTun-2-
[4-meTun-5-[2-(1-meTnnnnpason-
4-kap6oHun)-2,6- 5-xnop-2-[5-(2,6-
Avasacnupol[3.3]renTaH-6-un]-3- | nuasacnupo[3.3]renTaH-2-
nMPUANMIIM30NHAONMH-1-0H Wn)-4-MeTun-3-nnpuann-
o XMp?J”bem 3-MeTun-U30uHAOoMNNH-1-
54 N JKC\N OH (NPOMEXYTOUHOE 4771
N\é/NDC/ \ N( coeguHeHve B-7) u 1-
3 | P MeTunnupason-4-
N kapboHoBas kucnoTa
Eenas nena XupanbHoe pasgerneHne
(3S unwn 3R)-5-xnop-3-meTun-2-
[4-meTun-5 unun 3-[2-(1-
mMeTunnupason-4-kapboHun)-2,6- 5-xnop-2-[5-(2,6-
Avasacnupo[3.3]renTtan-6-nn}-3- | qpasacnupo[3.3]renTan-2-
MMPUANNIU30NHAONMNH-1-0H un)-4-mMeTun-3-nupuann]-
o XuparnkHoI 3-MeTnn-n30MHAONNH-1-
55 OH (NPOMEXYTOUHOE 477.3

(o]
/JC/NJKE%’N
o I
N

Benas neHa

coeagnHerune B-7) u 1-
MeTunnmpason-4-
kapboHoBas kucnoTa

XupanbHoe pasgeneHne
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-3,3-aumetTun-2-[5-[7-(1-
P Salf 5-xnop-2-[5-(2,7-
MeTunnmnpason-4-kap6oHun)-2,7-
anasacnupo[3.5]HoHaH-2-
anasacnupo[3.5]HoHaH-2-un]-3-
un)-3-nnpugnn]-3,3-
nMpPMANNIN30UHAONNH-1-0H
ANMETUN-N3OUHLONUH-1-
(o]
56 “ . J\EQ OH (MPOMEXYTOYHOE 505.1
DO \ N’N coeguHeHue B-8) n 1-
N \
J N\(E/ MeTUNNVpason-4-
N kapGoHOBas KUCnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[7-(4-
MeTMNNNPUANH-3-kapboHun)-2,7- | 5-xnop-2-[5-(2,7-
Awvasacnupo[3.5]HoHaH-2-un]-3- avnasacnmpo[3.5]HoHaH-2-
nUMpuannIM3oNHA0NNH-1-0H un)-3-nupunavnl-3,3-
0 ANMETUN-N3OUHLONUH-1-
57 “ 516.1
DO* 7 | oH (npomesxyTouHoe
N~ N SN coeaunHeHue B-8) u 4-
|
) S

Benas neHa

MeTUNNMPNANH-3-

kapboHoBas kucnoTa




- 88 -

HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-2-[5-[7-(1-aTunnnpason-4-
kapboHun)-2,7- 5-xrop-2-[5-(2,7-
anasacnupo[3.5]HoHaH-2-un]-3- ANasacnpo[3.5]HoHaH-2-
nupnaunl-3,3-gumeTun- n)-3-nupnann-3,3-
M30MHAO0NMNH-1-0H
ANMETUN-N3OUNHLONUH-1-
58 . o 519.1
)kE\ OH (NPOMEXYTOUHOE
N N
DO \ N’N coejuHeHue B-8) n 1-
N AN \__
! | aTunnupason-4-
N kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-aumetTnn-2-[5-[2-(1-
P el 5-xnop-2-[5-(2,7-
meTunnmpason-4-kapbonun)-2,7-
anasacnupo[3.5]HoHaH-7-
Awnasacnupo[3.5]HoHaH-7-un]-3-
un)-3-nupunavnl-3,3-
nUpUanNJM3oNHA0NNH-1-0H
ANMETUN-N3OUHLONUH-1-
59 OH (NPOMEXYTOUHOE 505.1

cl O
N
= N \
oY
N

Benas neHa

coegnHeHune B-9) u 1-
MeTunnmpason-4-

kapboHoBas kucnoTa
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HassaHue MS
Mpumep | CTpykTypa PeareHTbl
P P PYKTYp (M+H")
Bupg
5-xnop-2-[5-[2-(1-aTunnnpason-4-
kapboHun)-2,7- 5-xrop-2-[5-(2,7-
anasacnupo[3.5]HoHaH-7-un]-3- ANasacnpo[3.5]HoHaH-7-
nupnaunl-3,3-gumeTun- n)-3-nupnann-3,3-
M30MHAO0NMNH-1-0H
ANMETUN-N3OUNHLONUH-1-
60 . o 519.1
)kE\ OH (NPOMEXYTOUHOE
N N
OC/ L' | coeamrenme B-9) u 1-
N A~ N \__
! | aTunnupason-4-
N kapboHoBas kncnoTa
Benas nenHa
5-xnop-3,3-gumeTtun-2-[5-[2-(4-
METUNNNPUANH-3-kapboHnn)-2,7- | 5-xnop-2-[5-(2,7-
Awvasacnunpo[3.5]HoHaH-7-un]-3- avnasacnmpo[3.5]HoHaH-7-
nMpMANNM3oUHAONNH-1-0H un)-3-nupunavnl-3,3-
0 ANMETUN-N3OUHLONUH-1-
61 ° 516.1
N = ] |oH (NpomexyTo4HOE
N~ N SN coeaunHeHue B-9) u 4-
0 < METUNNUPUANH-3-
kapboHoBas kucnoTa
Benas nena

Mpumep A
CoepuHeHune cdopmynbl (I) MOXET NPUMEHATLCA M3BECTHBIMKU crnocobamn camo

no cebe B kayecTBe aKTUBHOIO WMHrpeAneHTa Ans MonyvyeHus TabneTok crneayloLero

5 cocTaBa:
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Ha Tabnetky
AKTUBHbBIN UHIPEANEHT 200 mr
MukpokpucTannuyeckas Lennonosa 155 mr
KyKypy3HbI kpaxmarn 25 mr
Tanbk 25 mr
MmapokcunponunMeTMnUennonosa 20 mr
425 mr
Mpumep B

CoepuHenune cdopmynbl (I) MOXET NPUMEHSATLCA M3BECTHBIMW crnocobamn camo

no cebe B KayeCTBE aKTUBHOIO UHrpegneHTa and nonyyvYeHua Kancyn cnejyrowlero

cocrasa:
Ha kancyny

AKTUBHbBIN UHTPEANEHT 100.0 mr
Kykypy3HbI kpaxmarn 20.0 mr
JlakTo3a 95.0 mr
Tanbk 4.5 mMr
Creapat marHus 0.5 mr

220.0 mr
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dopmyna nzodpereHus

1. CoeauHenunsa dopmynsl (1)

0]
rae

R', R? R*® 1 R* HesaBuncuMO BbiIBpaHbl U3 H, ankuna v uMknoankuna;

unn R" n R? Bmecte o6pasytoT -CH,-CH,-;

R® 1 R® He3aBMcuMO BbiBpaHbl M3 H vnn ankuna;

A" npeacraensiet cobom -CH- unm -N-;

A? npeacrasnsiet cobom -C(O)- unu -S(O)-;

R'? npeacTtaBnsieT coboii reTepoapun UMK 3aMeLLeHHbI reTepoapwn, rae
3aMeLLEeHHbIN reTepoapun 3ameLleH OfHUM-TPEMs 3aMeCTUTENsIMU, HEe3aBUCHMO
BbIGPAHHBLIMM U3 ankuna, LMKNoankuna, ranoankuna, rmapoKkcu, ankokeu, LUaHo v
ranoreHa;

R™ npepcrasnsieT cobon ranoreH, LMaHo, ankokCu Unm raroankokeu;

R'® npeacrtaBnsieT coboii H, ankvn, UMKNoankun Unv ranorex;

m npeacTaBnsaTb cobon HOMb N 1; n

R® n R™ Bmecte obpasyiotr -CH,-, R" u R" Bmecte obpasytor -CH,-, n
npeacrasnseT cobon 1, n p npeacrasnaer cobon HOMb; Unn

R® u R" Bmecte obpasytor -CH,-CH,-, R 1 R"! Bmecte o6pasytor -CH,-, n
npeacTasnseT cobon 1, a p npeacrasnser coboit 1, n R’ n R® Hesasucumo
BbIGpaHbl M3 H unu ankuna; unu

R’ n R™ Bmecte obpasytot -CH,-, R® n R"" Bmecte o6pasytor -CH,-CH.-, n
npeacTaBnseT coboit 1, p npepcrasnser cobont 1, n R® u R Hesasucumo
BbIGpaHbl M3 H unu ankuna;

1 1x hbapmaLeBTNYECKM NPMEMMEMbIE COMM.

2. CoeavnHenve no n. 1, rae R' n R? npeactasnsioT coboit ankun, unm R’ n
R? BmecTe 06pasytot -CH,-CH,-.

3. CoeguHenne no nmobomy u3 nn. 1 1 2, rae R' u R? npeacrasnsiot cobon

ankun.
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4. CoeanHeHune no nmobomy u3 nn. 1 - 3, rae R®* u R* npeacrasnsior cobon

5. CoeauHenvie no nwobomy us nn. 1 - 4, roe R'™ npeacrasnser cobon
rarnoreH.

6. CoepuHeHwue no nmobomy us nn. 1 - 5, rae R' npeacrasnset coboit H.

7. CoeauHenve no nobomy n3 nn. 1 - 6, rae A' npeacrasnset coboit -CH-.

8. CoeauHeHve no nmobomy u3 nn. 1 - 7, rae A? npegcrasnsieT cobon -C(O)-

9. CoepuHeHvne no nobomy m3 nn. 1 - 8, rae R® n R™ Bmecte obpasyior -
CH,-, R™ n R" Bmecte obpasyior -CH,-, n npeacrasnsier cobon 1, n p
npeacrasnseT cobom HoMb.

10. CoeaunHeHmne no nobomy M3 nn. 1 - 9, rae retepoapunbHas rpynna m3
R BbibpaHa M3 WMMAasonuna, M3OKCA3OMWMNa, OKCasonuna, nupasuHUna,
nvpasonuna, nMpuaasvHuna, NUPMAMHUNA 1 NIMPUMUANHUNAE.

11. CoeanHenve no nobomy m3 nn. 1 - 10, roe R' npeacrasnsieT coboi
NMPa3sonun 3aMmeLLEHHbIA anknnom Unv NUPUANHWI 3aMELLEHHbIN ankunom.

12. CoeanHenve no nwobomy m3 nn. 1 - 11, roe R'? npeacrasnsier cobon
NMpPasonun 3ameLLEHHbIA ankurom.

13. CoeguHenue no nwbomy u3 nn. 1 - 12, BeibpaHHoe n3:

5-xnop-3,3-aumetnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,6-
Awnasacnumpo[3.3]renTtaH-6-unj-3-nMpnann]uaonHAoNNH-1-oH;

5-xnop-2-[5-[2-(1-aTunnnpason-4-kapboHun)-2,6-gnasacnupo[3.3]rentaH-6-
un]-3-nupngun]-3,3-4MMeTUN-N30NHA ONUH-1-0OH;

5-xnop-2-[5-[2-(1-u3onponunnupa3son-4-kapboHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;

5-xnop-3,3-aumeTnn-2-[5-[2-(1-meTnnummgason-2-kapooHun)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;

5-xnop-3,3-aumeTnn-2-[5-[2-(2-meTnnnupason-3-kapboHun)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]usaonHa0NNH-1-0H;

5-xnop-3,3-aumetnn-2-[5-[2-(3-meTnnummgason-4-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHa0NNH-1-0H;

5-xnop-3,3-gumeTnn-2-[5-[2-(4-meTnnnupunamnH-3-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;

3,3-anmeTnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,6-

anasacnupo[3.3]rentaH-6-unj-3-nupunann]-1-oKCo-N30NHAONMNH-5-KapBOHUTPUI;
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2-[5-[2-(1-aTunnupason-4-kapboHun)-2,6-gnasacnupo[3. 3]rentaH-6-un]-3-
nnpnann]-3,3-aumMeTunn-1-okCo-n30MHA,0NUH-5-kKapBboHUTPUIT,
2-[5-[2-(1-N3onponunnupason-4-kapboxunn)-2,6-gunasacnmnpo[3.3]rentaH-6-
un]-3-nnpnann]-3,3-4MMeTUnN-1-0KCO-N30UHAONUH-5-KapBOHUTPWUIT;
3,3-anmetnn-2-[5-[2-(1-meTunummaason-2-kapooHmn)-2,6-
awnasacnupo[3.3]renTtan-6-unj-3-nupuann]-1-oKCo-n30NHAONMMH-5-KapOOHUTPUN;
3,3-anmeTnn-2-[5-[2-(2-meTnnnupason-3-kapboHun)-2,6-
anasacnupo[3.3]rentaH-6-unj-3-nupuann]-1-oKCo-n30NHAONMNH-5-KapOBOHUTPUN;
3,3-aumeTnn-2-[5-[2-(3-meTnnummgason-4-kapboHun)-2,6-
anasacnupol[3.3]rentan-6-unj-3-nupugnn]-1-oKCo-N30NHAONMNH-5-KapBOHUTPUIT;
3,3-aumeTnn-2-[5-[2-(4-meTnnnupunamH-3-kapboHmn)-2,6-
anasacnupo[3.3]rentan-6-unj-3-nupugnn]-1-oKCo-N30NHAONMH-5-kapBOHUTPUIT;
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-unl-3-nupnaun]nuppono[3,4-blnupmnanH-5-oH;
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(4-meTunnupunaunH-3-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-unl-3-nupungun]nuppono[3,4-blnupnanH-5-oH;
2-MeToKCU-7, 7-aumeTnn-6-[5-[2-(2-meTunnupason-3-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nupngun]nuppono[3,4-blnupnanH-5-oH;
5-xnop-3-metun-2-[5-[2-(1-meTnnnunpason-4-kapboHun)-2,6-
avasacnupo[3.3]lrentan-6-nnl-3-nnpnann]uaonHa0nnH-1-0oH;
5'-xnop-2'-[5-[2-(1-meTunnupason-4-kapboxun)-2,6-gnasacnnpo[3.3]rentan-
6-unJ-3-nupugunicnupol[umknonponan-1,3'-M3oMHA0NNH]-1'-0H;
5'-xnop-2'-[5-[2-(4-meTunnupuaunH-3-kapboHmn)-2,6-
awnasacnupo[3.3rentan-6-unj-3-nupngun]cnnpolymknonponax-1,3'-U3onHaonmH]-
1'-0H;
5'-xnop-2'-[5-[2-(2-meTunnupason-3-kapboHun)-2,6-gmnasacnnpo[3.3Jrentan-
6-un]-3-nupmnaunjcnupo[yuknonponax-1,3'-n3onHaonnH]-1'-oH;
(3R unu 38)-5-xnop-3-metnn-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
(3S nnn 3R)-5-xnop-3-metnn-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHa0NnH-1-0H;
5-xnop-2-[5-[2-(4-meTokennnpugnn-3-kapboHunn)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
5-xnop-2-[5-[2-(3,6-aumeTnnnupasunH-2-kapboHun)-2 ,6-

aunasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
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5-xnop-2-[5-[2-(1,5-gumeTunnupason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumetnn-2-[5-[2-(3-meTnnusokcason-4-kapboHmn)-2,6-
Awnasacnumpo[3.3]renTtan-6-unj-3-nMpnann]uaonHAoNnH-1-oH;
5-xnop-3,3-aumeTun-2-[5-[2-(6-metTnnnupasunH-2-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-unj-3-nnpnamnn]uaonHA0NnH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnnupumnanH-5-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTunnnpasunH-2-kapboHnn)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-2-[5-[2-(2,5-gumeTnnnupason-3-kapboHumn)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnavn]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTnnokcason-4-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NnH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpnmnamH-2-kapboHun)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
5-xnop-3,3-aumetnn-2-[5-[2-(5-meTnnnupumngnH-2-kapboHnn)-2,6-

avasacnupo[3.3lrentan-6-nnl-3-nnpnamn]uaonHa0nnH-1-0H;

5-xnop-2-[5-[2-[3-(audTopmeTnn)-1-meTun-nupason-4-kapboHun]-2,6-

anasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;

5-[6-[5-(6-xnop-1, 1-anMeTNN-3-0KCO-U3OUHAONNH-2-11)-3-Nnpunaunn]-2,6-

Aanasacnupo[3.3]Jrentan-2-kapboHUN]NNpMAnH-3-kapb OHUTPUN;
5-xnop-2-[5-[2-(3-meTokennunpasmH-2-kapooHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpasunH-2-kapboHnn)-2,6-
avasacnupo[3.3Jrentan-6-unJ-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(5-meTnnuaokcason-4-kapboHmn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(nnpnmnamH-5-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnann]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnokcason-5-kapboHumn)-2,6-
anasacnupo[3.3lrentan-6-nnl-3-nnpnamn]usaonHA0NNH-1-0H;
5-xnop-3,3-aumeTnn-2-[5-[2-(okcason-4-kapboHun)-2,6-
avasacnupo[3.3lrentan-6-nnl-3-nnpnamnn]uaonHA0NNH-1-0H;
5-xnop-3,3-aumetnn-2-[5-[2-(2-meTnnokcason-5-kapboHumn)-2,6-

avasacnupo[3.3lrentan-6-nnJ-3-nnpnamn]usonHa0nnH-1-0oH;
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5-xnop-2-[5-[2-(2,4-gnmeTnnokcason-5-kapboHnn)-2,6-
avasacnupo[3.3lrentan-6-unl-3-nnpnann]-3,3-4UMeTUN-U30NHAONNH-1-OH;
5-xnop-3,3-aumetnn-2-[5-[2-(2-meTnnokcason-4-kapboHun)-2,6-
Awnasacnumpo[3.3]renTtan-6-unj-3-nMpnann]uaonHAoNnH-1-oH;
2-[6-[5-(6-xnop-1,1-4UMeTUN-3-0KCO-N30UHA ONNH-2-1)-3-Nnpuaunn]-2,6-
awnasacnupo[3.3]renTtaH-2-kapOoHUNNUPUANH-3-kapBb OHUTPWI;
5-xnop-2-[5-[2-(5-xnop-2-meTnn-nupuMnanH-4-kapOoHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4MMeTUN-N30NHAONNH-1-OH;
5-xnop-2-[5-[2-(4,6-gumeTnnnupumMmmngnH-5-kapOoHnn)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnann]-3,3-4UMMeTUN-N30NHAONNH-1-OH;
5-xnop-2-[5-[2-(2,4-gumeTnnnupunamnH-3-kapboHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnavn]-3,3-4UMMeTUN-U30NHAONNH-1-OH;
3-[6-[5-(6-xnop-1,1-aumMeTnn-3-0KCO-N30UHAONUH-2-1I)-3-Nnpnaunn]-2,6-
anasacnupo[3.3]rentaH-2-kapOoHunNUpUanH-4-kapb OHUTP I,
(3S nnn 3R)-5-xnop-2-[5-[2-(1-aTMnnupa3son-4-kapbonunn)-2,6-
anasacnupo[3.3Jrentan-6-nnl-3-nnpnamn]-3-mMeTUn-n3onHL ONNH-1-0H;
(3R unu 3S)-5-xnop-2-[5-[2-(1-aTunnupa3son-4-kapboHunn)-2,6-
avasacnupo[3.3Jrentan-6-nnl-3-nnpnann]-3-mMeTUn-n3onHL ONNH-1-0H;
6-xnop-2-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-gnasacnupo[3.3]rentan-
6-un]-3-nupnauvn]-3,4-aUrnaponN3oxXmHONNH-1-0H;
(3R nnmn 3S)-5-xnop-3-meTtun-2-[4-metun-5-[2-(1-metTunnunpason-4-
kapboHun)-2,6-gnasacnumpo[3.3]rentaH-6-mn]-3-nupnann]u3onHaonmH-1-oH;
(3S nnn 3R)-5-xnop-3-metnn-2-[4-meTtun-5-[2-(1-meTunnupason-4-
kap6oHun)-2,6-aunasacnmpo[3.3]rentan-6-unj-3-nnpmnann]uonHaonmH-1-oH;
5-xnop-3,3-aumeTnn-2-[5-[7-(1-meTnnnupason-4-kapboHun)-2,7-
anasacnupo[3.5]HoHaH-2-unJ-3-nnpnann]uaonHaonmnH-1-oH;
5-xnop-3,3-gumeTnn-2-[5-[7-(4-meTnnnupunamnH-3-kapboHmn)-2,7-
anasacnupo[3.5]HoHaH-2-nnl-3-nnpnann]usaonHaonmnH-1-oH;
5-xnop-2-[5-[7-(1-atunnupason-4-kapboHun)-2, 7-anasacnmpo[3.5]HoHaH-2-
un]-3-nupnaun]-3,3-4MMeTUN-N30UHA ONUH-1-0OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,7-
avasacnupo[3.5]HoHaH-7-unl-3-nnpnann]uaonHaonmnH-1-oH;
5-xnop-2-[5-[2-(1-aTunnupason-4-kapboHun)-2, 7-gnasacnmnpo[3.5]HoHaH-7-
un]-3-nupnaunn]-3,3-4MMeTUN-N30NHA ONUH-1-0OH;
5-xnop-3,3-gumetnn-2-[5-[2-(4-meTnnnupunamnH-3-kapboHmn)-2,7-

avasacnupo[3.5]HoHaH-7-1nJ-3-nnpnann]usonHa0nmnH-1-oH;
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n ero papmaueBTUYECKN NPUEMMEMbIE COMMK.
14. CoeguHenue no nwobomy u3 nn. 1 - 13, BbiBpaHHoe n3:
5-xnop-3,3-gumetnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,6-
Awnasacnumpo[3.3]renTtan-6-unj-3-nMpnann]uaonHAoNnH-1-oH;
5 5-xnop-2-[5-[2-(1-aTunnnpason-4-kapboHun)-2,6-gmnasacnupo[3.3]rentaH-6-
un]-3-nupnaun]-3,3-4MMeTUN-N30NHA ONUH-1-0OH;
5-xnop-3,3-aumeTnn-2-[5-[2-(4-meTnnnupunamH-3-kapboHmn)-2,6-
anasacnupo[3.3rentan-6-nnl-3-nnpnann]uaonHA0NNH-1-0H;
2-[5-[2-(1-aTunnupason-4-kapboHmn)-2,6-gnasacnupo[3. 3]rentaH-6-un]-3-
10 nnpnaun]-3,3-aumeTnn-1-okCo-n30MHLONUH-5-KapBOHUTPUIT,
2-MeToKCU-7, 7-gumeTnn-6-[5-[2-(1-meTunnupason-4-kapboHun)-2,6-
anasacnupo[3.3rentan-6-unl-3-nnpnaun]nuppono[3,4-blnupnanH-5-oH;
5'-xnop-2'-[5-[2-(1-meTunnupason-4-kapboxun)-2,6-gnasacnnpo[3.3Jrentan-
6-un]-3-nupnaunjcnupolyunknonponax-1,3'-n3onHaonunH]-1'-oH;
15 5-xnop-3,3-aumeTun-2-[5-[7-(1-metTunnupason-4-kapbonunn)-2,7-
anasacnupo[3.5]HoHaH-2-unl-3-nnpnann]usonHaonmnH-1-oH;
5-xnop-2-[5-[7-(1-atunnupason-4-kapboHun)-2, 7-gnasacnnpo[3.5]HoHaH-2-
un]-3-nupnaunn]-3,3-4MMeTUN-N30UHA ONUH-1-0OH;
5-xnop-3,3-gumetnn-2-[5-[2-(1-meTnnnupason-4-kapboHun)-2,7-
20 awnasacnupo[3.5]HoHaH-7-un]-3-nMpuann]u3aonHAOnNnH-1-oH;
n ero hapmaueBTUYECKN NPUEMNEMbIE COMK.
15.Cnocob nony4yeHuns coeguHenus no nodomy us nn. 1 — 14, cogepxawyui

a) B3anmoaencTeme coeguHenuns chopmyneol (1) B NpUCYTCTBMM COEANHEHUS

dopmynsbl (I1);
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b) B3anmogencteue coeguHerHnsa popmynel (IV) B npucyTcTeumn

coeaunHeHuna popmynbl (V);
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SIBNSIIOTCA TAKMMU, Kak onmcaHo B nobom u3 nn. 1 — 14, a X Ha cTagmm a) npeacraBnsaeT

cobon ranoreH unu Tpudnar, u npeacrasnsaeT cobon ranoreH Ha ctagum b).

16. CoeguHenne no nwobomy m3 nn. 1 - 14 ANsS NPUMEHEHUs B KadecTBe
TepaneBTMYECKN aKTUBHOTO BeLeCcTBa.

17. ®apmaueBTnyeckas KOMMNo3MUuMs, cogepKallas coeguHeHne no nobomy ms
nn. 1- 14 n TepaneBTUYECKN MHEPTHLINA HOCUTENb.

18. lMpuvmeHeHne coegunHeHne no nwbomy m3 nn. 1 - 14 gna nedyeHus unm
NpoPuUNakTMkn  XpPoHU4Yeckoro  3aboneBaHWs  MO4YEK,  3aCTOMHOM  CepAeYHOn
HELOCTaTOYHOCTWN, TUMNEPTOHUN, MNEPBUYHOrO rUNepanbioCTEPOHU3MA U CUHAPOMA
KywimHra.

19. CoeguHeHne no nwbomy 13 nn. 1 - 14 ANg nNeYyeHns unu nNPoUNaKkTUKK
XpOHU4Yeckoro 3aboneBaHMsi MNO4YEK, 3aCTOMHOW CEPAEYHOM  HEeAOCTaTOYHOCTMU,
rMMNEPTOHUN, NEPBUYHOIO rMnepanbioCTepPoHn3Ma N cuHgpoma KylumHra.

20. lNpumeHeHne coeguHeHne no nwbomy M3 nn. 1 - 14 gna nonyveHus
NEeKapCTBEHHOrO  CpeacTBa ANA  NeYeHUs unu  NpoPUNaKkTUKM  XPOHUYECKOro
3aboneBaHns NoYeK, 3aCTOMHON CepaedHON HEAOCTATOMHOCTU, TMNEePTOHUN, NEPBUYHOTO
rmnepanbgocTepoHM3Ma U cMHapoma KyLuuvHra.

21. Cnocob neyeHns mnn NpoPUNAKTUKN XPOHUYECKOro 3aboneBaHust Nouek,
3acTonHOM cepaeyvHomn HEeA0CTaTOYHOCTN, rMNepToHUN, NepBUYHOIO
rmnepanbhocTepoHm3aMa  u  cuHgpoma KylivHra, KOTOpbIW  BKIMIOY@eT BBEAEHue
3P PEKTMBHOrO KONMYECTBA COELUHEHUS NO niobomy u3 nn. 1 - 14.

22.CoepunHeHue no nobomy 13 nn. 1 - 14, nonyyeHHoe cnocobom no n. 18.

23. N306peTeHune, kak 34eCb ONUCaHO.
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