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SAMEINEHHBIE HYRJVIEO3UABI, HYKJVIEOTH/IbI 1 UX AHAJIOI'H

YPOBEHb TEXHUKH

Q0J1aCTb TEXHUKHA

[0001] Hacrosiuas 3asBka OTHOCUTCS K OOJACTSIM XUMHUH, OUOXUMHUU U MEAUIUHLL. B
YaCTHOCTH, B HACTOsALIEH 3asBKe ONHCAaHbl HYKJIEO3WAbl, HYKJIEOTUIbl U HX AaHAJIOIH,
bapMarieBTHUECKHE KOMITO3ULINH, COEPIKAIlNe OUH WIH OoJiee HYKJIEO3UOB, HYKJIEOTHIOB
U WX aHAJOTOB, M CIOCOOBI MOJYyYEHUs] YKAa3aHHBIX COESAMHEHUH M Kommo3uuuii. Takxe B
HACTOSIIIEH 3asBKe OINMUCAHBI CIOCOOBI OOJIErYeHUs] W/WIIM JIEYeHUS] MapaMUKCOBHPYCHOU
W/ OPTOMHUKCOBHPYCHOW HWH(EKIUH IPH IOMOIIM OJHOrOo WM Ooiee HyKIEO3HIOB,

HYKJICOTUIOB U UX aHAJIOT'OB.

Onucanue u300peTeHust

[0002] PecimparopHble BUpPYCHBIE WH(pEKLUUH, B TOM YHUCJIE BHPYCHbIE WH(EKIUU
BEPXHHUX W HU)KHUX JIBIXaTEJbHBIX MyTeH, €KErOJHO MOPAKAT U MPHUBOAST K JETATBHOMY
UCXONy MIJUIMOHBI Jrofed. BupycHble WHGEKIUH BEPXHUX IbIXATEIbHBIX IMyTEH
3aTParuBarOT HOC, HOCOBBIE MAa3yXH, IIIOTKY W/HJIU ropTaHb. BupycHble mHpEKIMU HUKHHUX
IBIXaTeNbHbIX TyTEH 3aTParvBarOT JBIXATEJNbHYIO CHCTEMY HHXKE TOJIOCOBBIX CBSI30K,

BKJIFOYas Tpaxe€ro, 6pOHXI/I NEPBOro nopsiaka u JErKkue.

[0003] Anamorn HYKJICO3UAOB MPENCTABISIOT COOOW KJIACC COEAMHEHWM, KOTOpbIE,
Kak ObUIO YCTaHOBJIEHO, 00JIAJAar0T MPOTUBOBUPYCHOM aKTHMBHOCTBIO KaK in Vitro, Tak W in
Vivo, W, CJIEOBAaTEJbHO, SBJISIOTCS MPEAMETOM LIMPOKOMACINTAOHBIX HCCIEJOBAHUI B
OTHOINEHUH JICUEHHS BUPYCHbIX WHQEKIUHA. AHAJOrM HYKJIEO3UIOB, Kak MPaBUIIO,
NpPEACTaBJSIFOT  COOOM  TepameBTUYECKH  HEaKTHBHBIE COEIUHEHHUs, KOTOpblE IO
BO3MEUCTBHEM CpEIbl OpraHM3Ma MM BHPYCHBIX (DEPMEHTOB MPEBPAINAIOTCS B
COOTBETCTBYIOIIHE AaKTHBHbIE AHTHUMETAOOJNUTBI, KOTOPbIE, B CBOK O4Yepelb, CIOCOOHBI
WHTUOMPOBATH MOJMMEPA3bl, 3aJ€HCTBOBAHHBIE B BUPYCHOMN MJIM KJIETOUHOM Mponudepariim.
AKTHBAIUS IPOUCXOAUT MOCPEACTBOM PA3IHYHBIX MEXAHH3MOB, TAKUX KaK MPUCOETUHEHHE
omHoit wmm Oonee (QochaTHBIX Tpymdm, BO3MOXKHO B KOMOWHAIMU C JAPYTUMH

MeTa0OJIUYECKUMHU npoueccaMu.
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KPATKOE OITMCAHUME U30BPETEHMA

[0004] HexkoToprie 13 BapwaHTOB peajn3allly, OMHCAHHBIE B HACTOSALIEH 3asBKE,
oTtHOcATCS K coenamHeHnio (Gopmynsl (I), dopmyner (II) w/mmm gopmynsr (III) umm x

(apMarieBTHYECKH MTPUEMIIEMOU COJTH YKa3aHHBIX COSIMHEHUH.

[0005] HexkoToppie M3 BapMaHTOB peanu3allid, OMHCAHHBIX B HACTOSINEH 3asBKE,
OTHOCATCSL K cmoco0am oOJerdeHus: W/WM JICYeHUs TapaMUKCOBUPYCHOH WH(peKIuy,
KOTOpblE MOTYT BKJIIOYaTh BBENEHHE CYOBEKTY, CTpPAjaoLIeMy OT NapaMHUKCOBHPYCHOU
uHpexkH, 3p(EKTUBHOrO KOJUYECTBA OJHOrO uiH Oonee coenuHeHni (opmyner (I),
dbopmyinbl (II) w/umu Gopmyner (II1) wm papmareBTHUECKH MPUEMIIEMBIX COJIEH YKa3aHHBIX
CoeAMHEHUN wiu (papMareBTUIECKOH KOMITO3ULMH, KOTOpas COAEPKUT OAHO wWiu Oojee
coequnenuii ¢opmynst (I), dopmyner (II) w/mmun dopmyner (III) wim dapmaueBTHdecKH
MIpUEMIIEMBIE COJIM YKa3aHHBIX COEAWHEHUH. J[pyrue BapHaHThI peaiu3alny, ONUCAHHBIE B
HACTOsIIIEN 3asBKe, OTHOCITCS K MPUMEHEHHIO OJHOro miH Oonee coenuHeHnuii Gopmyaer (I),
dbopmyinbl (II) w/umu Gopmyner (II1) wm papmareBTHUECKH MPUEMIIEMBIX COJIEH YKa3aHHBIX
COEAMHEHUN IJIsI TOJIyuYeHHs JIEKApPCTBEHHBIX CPEACTB Ui OOJerdeHusT W/WIM JICYSHUs
NapaMHUKCOBUPYCHON MH(pekuuu. Jlpyrue BapUaHThl peau3allii, OMMCAHHbIC B HACTOSIIEH
3asiBKe, OTHOCATCS K coenrHeHusM opmyier (1), dopmyner (I1I) w/umm dpopmyast (I1I) nmm
(dapMaLeBTHYECKH TPUEMIIEMBIM COJIIM YKAa3aHHBIX COEJUHEHHUH, KOTOPBbIE MOTYT OBITh
NPUMEHEHbl Uil OONerdeHuss W/WMiu JIeYeHHsl NapaMHUKCOBUPYCHOH uHGekunu. Jlpyrue
BapUAHTBHI PeATM3aLUY, OIMCAHHBIE B HACTOALICH 3asiBKE, OTHOCSTCS K criocobam obnerdeHus
W/ JIeYeHHs] MapaMHUKCOBUPYCHOM HH(EKIHH, KOTOpbIE MOTYT BKJOYATh IMPHUBEICHHE
KJIETKH, MHQUIHUPOBAHHON MapaMHKCOBHPYCOM, B KOHTAKT C 3(pQEeKTHBHBIM KOJIUYECTBOM
omHoro wiu Oonee coenunenuit ¢opmyiel (1), dopmynsr (II) w/umn dopmyner (1) wnmm
(dapMaLeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEAMHEHUH WIN (papMaleBTHUECKON
KOMITO3UIIUH, KOTOpast COAEPKUT ONHO uin Oonee coepmaeHuit Gopmyinsl (1), popmynsr (II)
/v popmynsr (III) wim papmaneBTHYECKH TpHEMJIEMbIE COJM YKA3aHHBIX COSTHMHEHU.
Hexotopele M3 BapuaHTOB peaju3alliM, OMHCAHHBIX B HACTOsIIEN 3asBKE, OTHOCATCA K
croco0aM HMHrUOMPOBAHHUS PEIUIMKALMM TAapaMHUKCOBHPYCa, KOTOPBIE MOTYT BKJIKOYATh
NPUBEACHUE KJIETKH, WH(PHUIMPOBAHHOW MapaMUKCOBHPYCOM, B KOHTAKT C 3((EeKTUBHBIM
KOJINYECTBOM OIHOro M Oonee coenuHeHui ¢popmydsl (1), popmynsr (II) n/umm dpopmysasl
(II)  wmm  papmManeBTUYECKH MNPHUEMIIEMBbIX COJIEH YKa3aHHBIX  COENUHEHUH WU

(dapManieBTHUECKONH KOMITO3ULIMK, KOTOpasi COAEPKUT ONHO WiH Oojiee COeTUHEHUH
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dopmysl (1), dopmynsr (I1) w/unu popmyser (1) mm papmaneBTHUECKH TPUEMIIEMbIE COJIH
yKa3aHHBbIX coepanHeHui. Hampumep, nmapaMukcoBHpyCHas HH(PEKIUS MOXKET OBITh BbI3BAHA
TeHUTIABUPYCOM, MOPOMIUITMBHPYCOM, PECITUPOBUPYCOM, pyOyIaBUPYCOM, IMHEBMOBHUPYCOM
(BKJIFOUAsl PECTUPATOPHO-CHHIMTHAIBHYIO BUPYCHYIO HH(EKIHIO), METaITHEBMOBHPYCOM,
BUpycoM XeHnapa, Bupycom Humax, Bupycom kopu, BupycoMm CeHpaall, BUPYyCOM CBHHKH,
BUpycOM maparpumnmna uyenoseka (HPIV-1, HPIV-2, HPIV-3 u HPIV-4) w/umm

METAITHEBMOBUPYCOM.

[0006] HexkoToprie M3 BapMaHTOB peanu3allid, OMHCAHHBIX B HACTOSINEH 3asBKE,
OTHOCATCSL K cmoco0am oOJerdeHus: W/WM JIEYeHUS OPTOMHKCOBHUPYCHOH WH(pEKIuH,
KOTOpblE MOTYT BKJIIOYATh BBEIEHHE CYOBEKTY, CTpPaJarolleMy OT OPTOMHKCOBHPYCHOH
uHpexkH, 3p(EKTUBHOrO KOJUYECTBA OJHOrO uiH Oonee coenuHeHni (opmyner (I),
dbopmyinbl (II) w/umu Gopmyner (II1) wm papmareBTHUECKH MPUEMIIEMBIX COJIEH YKa3aHHBIX
CoeAMHEHUN wiu (papMareBTUIECKOH KOMITO3ULMH, KOTOpas COAEPKUT OAHO wWiu Oojee
coequnenuii ¢opmynst (I), dopmyner (II) w/mmun dopmyner (III) wim dapmaueBTHdecKH
MIpUEMIIEMBIE COJIM YKa3aHHBIX COEAWHEHUH. J[pyrue BapHaHThI peaiu3alny, ONUCAHHBIE B
HACTOsIIIEN 3asBKe, OTHOCITCS K MPUMEHEHHIO OJHOro miH Oonee coenuHeHnuii Gopmyaer (I),
dbopmyinbl (II) w/umu Gopmyner (II1) wm papmareBTHUECKH MPUEMIIEMBIX COJIEH YKa3aHHBIX
COEAMHEHUN IJIsI TOJIyuYeHHs JIEKApPCTBEHHBIX CPEACTB Ui OOJerdeHusT W/WIM JICYSHUs
OPTOMHUKCOBHPYCHOW HH(peKuuu. Jlpyriue BapUaHThI peau3allii, OMMCAHHbIE B HACTOSIIEH
3asiBKe, OTHOCATCS K coenrHeHusM opmyier (1), dopmyner (I1I) w/umm dpopmyast (I1I) nmm
(dapMaLeBTHYECKH TPUEMIIEMBIM COJIIM YKAa3aHHBIX COEJUHEHHUH, KOTOPBbIE MOTYT OBITh
NPUMEHEHbl Uil OOJIerdeHus] W/WMIHM JIEYeHHs OPTOMHKCOBHUPYCHOH uHGekuuu. Jpyrue
BapUAHTBHI PeATM3aLUY, OIMCAHHBIE B HACTOALICH 3asiBKE, OTHOCSTCS K criocobam obnerdeHus
W/ JIEYeHUsT OPTOMHKCOBUPYCHOH HWH(EKIHH, KOTOPbIE MOTYT BKJOYATh IPHUBEICHHE
KJIETKH, MHQUIMPOBAHHON OPTOMHKCOBHUPYCOM, B KOHTAKT C 3(p(EeKTHBHBIM KOJMUECTBOM
omHoro wiu Oonee coenunenuit ¢opmyiel (1), dopmynsr (II) w/umn dopmyner (1) wnmm
(dapMaLeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEAMHEHUH WIN (papMaleBTHUECKON
KOMITO3UIIUH, KOTOpast COAEPKUT ONHO uin Oonee coepmaeHuit Gopmyinsl (1), popmynsr (II)
/v popmynsr (III) wim papmaneBTHYECKH TpHEMJIEMbIE COJM YKA3aHHBIX COSTHMHEHU.
Hexotopele M3 BapuaHTOB peaju3alliM, OMHCAHHBIX B HACTOsIIEN 3asBKE, OTHOCATCA K
croco0aM HMHrUOMPOBAaHUS PEIUIMKAIMA OPTOMHUKCOBHPYCA, KOTOPBIE MOTYT BKJIKOYATh
NpUBEACHUE KJIETKH, WH(PUIMPOBAHHOW OPTOMHUKCOBHPYCOM, B KOHTAaKT C 3(()EeKTHBHBIM

KOJINYECTBOM OIHOro M Oonee coenuHeHui ¢popmydsl (1), popmynsr (II) n/umm dpopmysasl
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(IID) wnmm  QapManeBTHUECKH MNPHEMJIEMbIX COJEH YKa3aHHBIX COEAMHEHWUH WM
dapMareBTHUECKOW KOMITO3UIMM, KOTOpas COAEPKUT ONHO MKW Oojee COenuHeHHH
dopmysl (1), dopmynsr (I1) w/unu popmyser (1) mm papmaneBTHUECKH TPUEMIIEMbIE COJIH
yKa3aHHBbIX coequHeHUd. Hanmpumep, opTOMHKCOBHUpPYCHast WH(PEKIUS MOXKET MPENCTaBISATh

coboit nHdpekumo rpunma (Takyr kak rpunn tuna A, B w/umu C).

[0007] HexkoTopbeie M3 BapMaHTOB peanu3allid, OMHCAHHBIX B HACTOSINEH 3asBKE,
OTHOCATCSL K crioco0aM obOJerdeHus /Ml JICYeHHUs TapaMUKCOBUPYCHONH MH(EKUWH W/Win
OPTOMHUKCOBHPYCHOW HMH(EKLHH, KOTOpble MOIYT BKJIIOYATh BBEIEHHE CYOBEKTY,
CTpajaroLieMy BUPYCHOH HH(pEKIH, 3 (HEKTUBHOIO KOJIMYECTBA COCTUHEHHSI, OITMCAHHOTO B
HACTOsIIIEl 3asBKe, WM ero (apMaleBTUUECKH MPUEMIIEMOH CONU (HampuMmep, OJHOTO WIIH
oonee coenunenuti @opmyn (1), (II) w/wmm (II1) wiu papmareBTHUECKH MPUEMIIEMbIX COJIEH
YKa3aHHBbIX COCOMHEHUH) Wi (papManeBTUYeCKOH KOMIO3HMLUHM, KOTOpas COAEPIKUT OIHO
i Ooee CoeNMHEHHH, ONTMCAHHBIX B HACTOSIIEH 3asiBKe, B KOMOMHALIMK C OTHUM WK OoJjee
areHTaMH, ONUCAaHHBIMU B HACTOsIIEeH 3asBke. HekoTopele M3 BapHaHTOB pealu3aluy,
ONMHCAaHHBIX B HACTOSAIIEH 3asBKe, OTHOCATCA K crocodaM OOJerdeHus Wi JIeYeHUs
NApaMHUKCOBUPYCHONW HMH(MEKUUH W/WIH OPTOMHKCOBUPYCHOW HMH(EKLHH, KOTOPBIE MOTYT
BKJIFOYATh TNPUBEACHHUE KJIETKH, MHQHUIUPOBAHHOW BUPYCOM, B KOHTAaKT C 3((EeKTUBHBIM
KOJINYECTBOM COENUHEHHs, OMHCAHHOIO B HACTOALIEH 3asBKE, WIN ero (apMaleBTHYECKU
npueMJieMoi conu (Hampumep, ogHoro win donee coequnenuit @opmya (1), (II) w/vmm (110)
wii  ¢dapMalleBTHUECKH  NPHEMJIEMBbIX  COJIed  YKa3aHHBIX  COSNMHEHUN) WU
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONHCAHHBIX B HACTOSIIEH 3as1BKEe, B KOMOMHALIMH C OOHUM WM O0JIee areHTaMy, ONTMCAHHBIMU

B HacCTOSIIEHN 3asiBKE.

KPATKOE OITMCAHUE YEPTEXENU

[0008] Ha ®urype 1 npusenensl nmpumepsl PCB (pecnupaTopHO-CHHLUUTHAIBHBIX

BUPYCOB).

ITOJAPOBHOE OITMCAHUWE U30BPETEHUA

[0009] CemeiictBo Paramyxoviridae mpencraBnsier coOOH CEMeHCTBO BHPYCOB,
conepxkammx onHouenoueunyro PHK. Hekoropeie ponmel cemeiictBa paramyxoviridae

BKJIFOYAIOT TE€HUIABHPYC, MOPOMIUIMBUPYC, PECIUPOBUPYC, pyOynaBUpPYC, MTHEBMOBUPYC U
4
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METAITHEBMOBUPYC. YKa3aHHbIE BHPYCbl MOTYT II€PENaBaTbCsl OT 4YEJNOBEKA K YEJIOBEKY
BO3/YIIHO-KAINEIbHBIM TyTEM HJIU NMpPU MPsIMOM KOHTakTe ¢ pomuramu. K reHumaBupycy
oTHocATCsl BUpYC XeHapa u Bupyc Humax. K mopOwmnmusupycy otHocurcst Bupyc kopu. K
pecnupoBUpycam oTHocsTCs BUpyc CeHpail U BUPYChI TaparpuImna yejaoseka TUNos 1 u 3; u k
pyOynaBupycam OTHOCSITCSI BUPYC CBUHKH M BHUPYCHI Iaparpunma 4enoseka Tumos 2 u 4. K

MCTAITHCBMOBHUPYCY OTHOCUTCA METAITHEBMOBUPYC YCJIOBEKA.

[0010] PecnuparopHo-cunuutnanbheiii Bupyc (PCB) uenoBeka, OauH M3 BHUIOB
MTHEBMOBHPYCA, MOKET BBI3BIBATH PECIUPATOPHbIE WH(PEKIUU U MOKET OBITh CBSI3aH C
oponxuonuroM u nHeBMOHUeH. CumnTombl PCB mH(pEKIN BKIIOYAIOT Kallejib, YUXaHHE,
HACMOpK, Jkap, CHIKeHne anmnernta u xpunbl. PCB sBisiercs Haubosee 4acToil mpu4mHON
OpOHXMONUTA U MMHEBMOHUU Yy NeTell B BO3pacTe A0 OAHOrO roja, paclpoOCTPaHEHHOW IO
BCEMY MUY, U MOXKET SIBJISIThCSI IPUIMHON TPaxeoOPOHXUTA Y AETel CTapIiero Bo3pacra u
B3pocibix. B CHIA exeromHo rocnmranusupyioT oT 75000 mo 125000 nereit ¢ PCB. s
B3pOCHbIX crapme 65 gjer mnpubmusmrensHo 14000 cmepreit m 177000 cnyvaes

rocriraimnsan otauocat k¥ PCB.

[0011] B nHacrosimee Bpemsi BapuaHThI JjieueHus: joned, wHpuupoBaHHsix PCB,
OrpaHUYEHbl. AHTUOMOTHKH, KaK NPAaBUJIO, BBITUCBIBAEMBbIE UIS JICYEHUs OaKTEepHaJIbHBIX
UHQEKIA, ¥ JEKapCTBEHHbIE CPEACTBA, OTIyCKaeMble O€3 pelenrta, HE SBISTIOTCS
s¢ppexTuBHbIME Tipu JiedeHun PCB u crmocoOHBI TOMBKO OOJErduTh HEKOTOPBIE U3
CHUMIITOMOB. B TsDKeNBIX clydasx Ayl OOJNerdeHHs HEKOTOPBIX M3 CHMIITTOMOB, TAKHX Kak
XPHUIIbI, MOXKET OBbITh BBIHMCAH PACbUIIEMbIl OpOHXOAMJIATATOP, TAKOW KakK albOyTepoll.
RespiGram® (PBC-BBUI' (BHyTpuBeHHBIH nMMyHOrio0ymuH), Medlmmune, onoOpeHHbIi
IUIl IETeH TPYNIbI BBICOKOTO PUCKa B Bo3pacTe 10 24 Mmecsues), Synagis® (mamuBu3ymao,
MedImmune, ogoOpeHHbI# AJisi AeTel TPYIIbI BBICOKOTO PHCKa B BO3pacTe N0 24 MecseB) u
Virzole® (pubasupun B Qpopme asposons, ICN pharmaceuticals) omoOpensl ans JgeueHHs

PBC.

[0012] CuMnTOMBI KOpPM  BKJIIOYAIOT JKap, HACMOpPK, [OKpacHEHHWe Tja3 u
MHO>KECTBEHHbBIE BbICBINAHUA. Y HEKOTOPBIX JIIOJIeH ¢ KOPbIO MOTYT Pa3BUBATbCs THEBMOHUS,
yiHble MHpEeKImU 1 OpoHXUT. CBHHKA NMPHUBOAMT K OTEKY CIIOHHBIX >ene3. CHMITOMBI
CBUHKM BKJIIOYAIOT ap, NMOTEPI0 anmeTuTa M yCcTajocTb. YacTo noasM NPUBUBKY NPOTHB

KOpHU U CBUHKHU JACJIAaOT TIPHU MOMOIIKU TPUBAKLUMHBI TPOTUB KOPHU, CBUHKHU U KOpeBOfI
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KpacHyxH. Bupyc naparpumnmna 4enoBeka BKJIHOYAeT YeTbIpe CEPOTHUIA U MOXKET MPUBOIUTD K
UHQEKIISIM BEPXHUX W HIDKHUX ABIXaTeNbHBIX MyTeld. Bupyc maparpumnmna yenoseka tumna 1
(HPIV-1) moxer ObITh CBfI3aH C KPYINOM; BHPYC maparpummna venoseka tuma 3 (HPIV-3)
MOXeT OBITh CBSI3aH ¢ OPOHXHOJUTOM M MHEBMOHMEH. [10 MJaHHBIM LIEHTpa MO KOHTPOIIO U

npodunaktuke 3adonesanuii (CDC) nmpoTtus BUpyca maparpumnmna 4eJ0BeKa HET BaKLMHBI.

[0013] I'punm mpencrasnsier coboli BUPYC, coaepkammii ogHouenoueunyro PHK, u
BXOIWUT B ceMelcTBO Orthomyxoviridae. B HacTosIee BpeMsi pa3anvarOT TPU BUIA TPUIIINA;
rpunn tuna A, rpunn tuna B u rpunn tuna C. I'punn Tunma A JONOJNHUTENBHO
KJIacCU(PUIMPYIOT Ha OCHOBE MOBEPXHOCTHBIX OeikoB remarmmotuanHa (H win HA) u
Heifipamunuaasel (N). CymecrByer npumepHo 16 H anturenos (or H1 mo HI16) u 9 N
antureHoB (oT N1 go N9). I'punn Tunma A BKJIIOYa€T HECKOJBKO TMOATHUIIOB, B TOM YHCIIE
HINI1, HIN2, H2N2, H3N1, H3N2, H3NS§, H5N1, H5N2, H5N3, H5NS§, H5N9, H7NI1,
H7N2, H7N3, H7N4, H7N7, HON2, H10N7. Kak u B cinydae PCB, Bupychsl rpunmna MoryT
NepefaBaTbCsl OT YEJIOBEKAa K YEJIOBEKY INPU MNPSIMOM KOHTaKTe€ ¢ WHOUIMPOBAHHBIMU
BBIJIEJIEHUSIMH W/WJIH MTOBEPXHOCTAMU. OCIOXKHEHUS TIPU TPHUIIIO3HON MH()EKIMH BKIFOYAIOT
ITHEBMOHUIO, OPOHXUT U 00€3BOKMBaHHWE, a TAaK)Ke MH(PEKUNH MPUIATOYHBIX Ma3yX HOCa U
yimHble nHQeKunu. JlekapcTBeHHBIE CPENCTBa, B HacTosmee BpeMsi onodbpenHsle FDA (Food
and Drug Administration — YnpasieHue 1o KOHTPOJIIO HaJl KAYeCTBOM MUIIEBBIX MPOAYKTOB
U JIEKAPCTBEHHBIX CPEICTB) Ul NMPUMEHEHHUS MPOTHB TPUMIO3HOW HH(EKLUHH, BKIFOYAIOT
amMaHTaguH, pumadtanuH, Relenza® (3anamuBup, GlaxoSmithKline) wu Tamiflu®

(ozensramuBup, Genentech).

Onpenenenus

[0014] Ectu HEe omnpeneneHO HWHOE, BCE TEXHUYECKHE W HAy4YHbIE TEPMHHBI,
MPUMEHsIeMbIe B HACTOSIIIEH 3asBKe, UMEIOT 3HaYeHUs, OOBIYHO TIOHUMAEMOE CIEIUATHCTOM
B JaHHOM obnacTu. Eciiu He yka3aHO WHOE, BCE MATEHTHI, 3asiBKU, OMyOJIMKOBAHHBIEC 3asSBKH U
Apyrue myOJMKAINK, YIOMSHYThIC B HACTOSIIEH 3asiBKe, BKJIFOUEHBI B HACTOSIIIYIO 3asIBKY BO
BCEH TIOJHOTE MOCPEACTBOM CChUTKH. ECNM He yka3aHO WHOE, B Cllydae CYIIEeCTBOBAHUS
HECKOJIbKUX  ONpeAeNieHud il TepMUHA, TMPUMEHSEMOTrO B HACTOSINEH 3asiBKe,

NPEATIOYTUTEIIbHBIM ABJIICTCA ONIPCACICHUEC, OMTUCAHHOC B JTaAHHOM pPa3ciic.

[0015] CornacHo HacTosmedt 3asiBke Jrodass w3 «R» rpymm, Takux kKak, 0Oe3

. plA p2A D3A pAA pSA p6A p7A PSA PIA ploA pllA pI2A p13A pl4A p15A
orpannueHui, R, R™, R, R™, R, R™ R, R ,RQ,RO,R ,REL R, R, R
6
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16A

k4

A IBA pHA A DA $ITA 3BA DIB 2B 3B 4B RSB 6B 7B RSB RIB ploB
k4 ,R ,R ,R ,R ,R ’R,R,R,R,R,R,R,R,R9,Ro,

IB p12B pl13B 4B plC p2C p3C pAC H5C P6C HTC HEC HIC HloC PIIC HI2C [ I13C 140
’R k4 ’R ’R ’R ’R ’R ’R ’R ,R ’R ,R9’RO,R ’R ’R ’R k4

15 pl6C p17C pI18C p19C p20C p2IC 22C 23C .
SR, RV, R, R7Y, R, RTY, R™ u R, mpencrasnsier coGoll 3aMECTUTEND,

17A 18A 19A 20A 21A 22A 23A 24A 25A 26A 27A 28A 29A 30A 31A
R84 RIA R¥A RMA RPA RPA, RP RPA, R4 RYA, R, RPA, R4, R,

R
R

—_

R
R
R
R

KOTOPBI MOXKeT OBITh NPUCOEAWHEH K YKa3aHHOMy aroMy. R rpymnma Mmoxker ObITh
3aMenIeHHON uiau He3ameleHHoN. Eciam nBe «R» rpymnmbl omucaHbl, Kak «COBMECTHO
oOpasyrommue», R rpymnmel U aTroMm, K KOTOPOMY OHHU NMPHUCOEIMHEHBI, MOTYT OOPa30BbIBATH
LIUKJIOAJIKUJI, IUKJIOAJKEHII, LINKJIOAJIKIHIJI, apHJI, FeTepoapui miu rerepounk. Hampumep,
6e3 orpanuuennii, ecinu R* u R” NRR” rpymmbl onmcaHsl, kak «COBMECTHO 0OpasyioLues,

3TO O3HAYAET, YTO OHHM KOBAJIEHTHO CBSI3aHBI APYT C APYTOM ¢ 0Opa30BaHUEM KOJIbLIA:

Ra
—NZ\
Rb

Kpome Toro, ecnmu nBe «R» Tpynmbl OomucaHbl, KaK «COBMECTHO OOpa3yIOLIHe» C
aToMOM(aMH), K KOTOPOMY(bIM) OHH NMPHUCOENUHEHBI ¢ 00pa3oBaHMEM KoJiblia, R rpynmsl He

OrpaHUYUBarOTCA 3aMECCTUTECIIAAMHA, ONMMMCAHHBIMU paHEC.

[0016] Bo Bcex ciydasix mpu ONMUCAHUH «BO3MOKHO 3aMEIICHHON» IPYMIIbl YKa3aHHAsI
rpymmna MOKET ObITh He3aMEeIeHHON WM 3aMelIeHHON OJHUM WU 0ojiee yKa3aHHbIMU
3aMeCTUTEISIMU. AHAJIOTHYHO, €CJIM «HE3aMellleHHasl WM 3aMelleHHash» TPYIa sIBISETCs
3aMeIEeHHON, 3aMeCcTUTENh(H) MOKET(MOryT) OBITh BbIOpaH(BI) M3 OTHOTO WM OoJjee
yKa3aHHBIX 3aMecTuTeneil. Eciau He yka3aH HU OJWH 3aMECTHTENb, 3TO O3HAYAET, YTO
yKa3aHHAsl «BO3MOKHO 3aMellleHHAs» WIIH «3aMeIlleHHas» TPyIna MOXeT ObITh 3aMelneHa
OnHOW wiu Oojiee TpymaMu, WHAWBHIYAJIbHO UM HE3aBUCHMO BBIOPAHHBIMH U3 allKWJIA,
ANKeHWIA, AJKUHWIA, [TUKJIOAKUIIA, [IUKJIOANKEHIIIA, [IUKIOAIKUHIIA, apiiia, TeTepoapua,
reTepOAUIINKIINIIA, apajKuja, TeTepoapaikmwia, (reTepOaMIUKINII)aKIIA, TUIPOKCH,
3aIUIIEHHOTO THAPOKCHNIA, AaJIKOKCH, allijia, MEpPKAamNTo, AaJKWJITHO, apHITHO, LHUAHO,
rajoreHa, Tuokapoonmna, O-kapdamuna, N-kapbamuna, O-trnokapbammina, N-Tuokapbammna,
C-amugo, N-amuno, S-cynbdonamuno, N-cyiabponamuno, C-kapOokcu, 3amuieHHoro C-
kapbokcu, O-kapOOKCH, U3OIMAHATO, THOLNMAHATO, W3O0THOLMAHATO, HHUTPO, CHIIWIIA,
cynbdeHuna, cynb(puHUNA, cyab(poHMIA, raJloreHaKIIa, raJIoOreHaIKOKCH,

TPUTaJIOr€HMETAHCYIb(OHMIIA, TPUTAJIOTeHMETaHCYIb(HOHAMUIO, aMUHO, MOHO3aMEIEeHHON
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AMUHOIPYHIIbl U I[PISaMeLL[eHHOfI AMUHOIPYNIbl U 3alMUIICHHBIX NMPOU3BOAHBIX YKa3aHHbBIX

KUCJIOT.

[0017] [Tpumensiembiii B HacTosimen 3asaBke TepMuH «C,-Cp», B KOTOPpOM «a» u «b»
NPEACTABISIFOT COOOM LieNble YMCiia, OTHOCHTCS K KOJIMYECTBY aTOMOB YTJIEpOa B alIKUJIBHOM,
AJKEHUJIbHOH WIM AJIKWHWIBHOW TIPYIIEe WU K KOJIMYECTBY aTOMOB YIVIEPOAA B KOJbLE
LUKJIOAJIKUIIbHON, [IUKJIOAIKEHUIBHON, HIUKJIOAJIKUHUIBHON, apUJIBHOM, FeTepOoapuIbHON UITH
reTepOATMLMKINIBHON Tpynnel. T.e., ankui, aJKeHW1, aJKUHWI, KOJIBLIO LUKJIOAJIKHIA,
KOJIbLIO LMKJIOAJIKEHUJIA, KOJBbLO LUKJIOAIKUHUJA, KOJBbLO apuia, KOJNbLO rerepoapuia Uin
KOJIBLIO TeTepOoaULMKINIA MOXET CcojepkaTb OT «a» A0 «b» aroMoB yriepona,
BKJItOUNTENbHO. Tak, Hampumep, «C-Cy ankuibHas» rpynna OTHOCUTCS KO BCEM AJIKUJIbHBIM
rpynmnaMm, coxepxamum ot 1 go 4 aromoB yriepoza, T.e., CHs-, CH3CH,-, CH3;CH,CHo-,
(CH3)2,CH-, CH3;CH,CH,CH,-, CH3;CH,CH(CH3)- u (CH3)3C-. Ecnmu npu onmcanuu
AJKUJIBHOM, AJIKEHHUJIbHOM, AJKUHUJIBHOH, OUKJIOAJIKWIBHON,  ILIHUKJIOAJIKEHHUJIBbHOM,
LUKJIOAJIKUHUIBHON, ApUIbHOW, TeTepOApWJIBHON MM TeTePOANULIUKIMIBHON TPYIIbI HE
yKa3aHbl 3Ha4eHUs «a» U «b», NMOApPa3yMeBaeTCsl CaMbli LIIMPOKUNA Juana3oH, ONMUCAHHBIN B

YKa3aHHbIX ONPEACTICHUAX.

[0018] TepmuH «ankua», NPUMEHSIEMBbIM B HACTOSIIEH 3asBKE, OTHOCHUTCS K
JUHENMHBIM U Pa3BETBJIEHHBIM YIJIEBOAOPOAHBIM LEMSAM, COCTOSLIUM U3 TOJHOCTBIO
HACBHIIEHHBIX (0€3 ABOWHBIX WJIM TPOHHBIX CBsI3€H) YIJIEBOJOPOOHBIX TIPYMIL. AJKWJIbHAS
rpynna MoxeT conepkatb oT 1 g0 20 aToMOB yriepona (BO BCeX Cydasix MpHU ONHUCAHUU B
HACTOSIIIEH 3asBKE YMCJIOBOM UAIa30H, Takol Kak «OT 1 mo 20», OTHOCHUTCS K KaKIOMY
L[EJIOMY YHCJIy B Mpeeiax yKa3aHHOTO AUana3oHa; HarpuMep «oT 1 1o 20 aToMoB yriepoaa»
O3Ha4aeT, YTO aJKWJIbHAas IpyIMra MOXeT COCTOoATh M3 1 aToMma yriepopaa, u3 2 aTOMOB
yrieposa, u3 3 aToOMOB yIjepona U T.J. BIUIOTh A0 20 aTOMOB YIJIepo/ia, BKIOUUTENBHO, XOTS
HACTOsIIIEe ONpENENICHHE TaKKe OXBAThIBAET CIy4al NMPUMEHEHHs TEPMHHA <«aJKWI» Oe3
yKa3aHUsl YHCJIOBOTO AMAINAa30Ha). AJIKMIbHAs TPyMNa TAKKe MOXKET MPEACTaBIATH COOOH
aJNKWI cpeHel AnuHbI, coaepskamuii ot 1 o 10 aTomMoB yriepona. ANKUIbHAs IPyMa TakKe
MOJKET MPEACTABISATh COOOW HU3IIWH alKwWi, comep:kamuid ot 1 go 6 aToMOB yriepoja.
AJNKWIbHAS TPyNNa B COSNMHEHHSX MOXeT Obith obOo3HaueHa, kak «Ci-Cy amkunm» wim
aHAJIOTHYHBIMU OOo03HadeHusiMu. Kak npumep, odo3HaueHne «Ci-C4 anKumr» yKasbIBaeT, YTO
B QJKWJIbHOHN LU HaXOAMTCS OT OJHOIO 0 4YeThIpeX aTOMOB YyIjepona, T.€., aJIKMIIBbHYIO

LIeb BBIOMPAIOT M3 METWJIA, STWA, MPOIHJIA, U30MpONmia, H-OyTuna, n3o0yTuna, emop-
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OyTtuna u mpem-O6ytuna. TUNMUYHBIE ANKWJIBHBIE TPYIBI BKIOYAOT, HO HE OTPAaHUYHBAIOTCS
UMM, METWJI, 3TWJI, TMPOIMWJ, H3OMPONI, OyTWI, H300YTHJ, TPETUYHBIA OyTHI, MEHTHJI U

TeKCHII. AJIKWJIbHAS TPYTIIa MOKET OBbITh 3aMeIIEHHOU WJIH He3aMeleHHOM!.

[0019] TepmuH «ankeHWI», TPUMEHSEMbIM B HACTOSINEH 3asBKE, OTHOCUTCA K
ANKWJIBHOU TpyTIIe, KOTOpasi COAEPKUT JIMHEHHYIO U Pa3BETBJICHHYIO YIJIEBOAOPOIHYIO IEMb
¢ ogHOM win O0jiee ABOMHBIMU CBSI3SIMU. AJTKEHUJIbHAS TPYIINa MOXKeT ObITh He3aMEIeHHOH

WUJIU 3aMELEeHHOH.

[0020] TepmuH «adKUHWI», TPUMEHSIEMbI B HACTOSIIEH 3asBKE, OTHOCUTCA K
ANKWJIBHOU TpyTIIe, KOTOpasi COAEPKUT JIMHEHHYIO U Pa3BETBJICHHYIO YIJIEBOAOPOIHYIO IEMb
¢ ogHOM win Oojiee TPOHHBIMU CBSI3SIMH. AJIKHHHJIbHAS TPYIINA MOXKET ObITh He3aMEIeHHOH

WUJIU 3aMELEeHHOH.

[0021] TepMuH «UKIOANKWI», TPUMEHSIEMbIH B HACTOSLIEH 3asBKE, OTHOCHUTCS K
MOJTHOCTBIO HACHIIIEHHOM (03 IBOMHBIX WITH TPOMHBIX CBsI3€H) MOHO- WJTH TOJUIMKIHYECKON
YTJIEBOIOPOAHON KOJIBIEBOM cricTeMe. ECU LUKIIOANKUI COCTOUT U3 ABYX HJIA OoJiee KoJell,
KOJIbIIa MOTYT OBITh KOHACHCHPOBAHBI NPYr ¢ ApyroM. LIMKIOanKWiIbHBIE TPYIIBI MOTYT
comepxkatb oT 3 10 10 KOJBLUEBBIX aTOMOB WM OT 3 10 8 KOJBLEBBIX AaTOMOB.
[uknoankuibHas TPYMIa MOXKET ObITh HE3aMEIIeHHOW WK 3aMelleHHOH. TunuuHbie
LIUKJIOAJKUJIbHBIE TPYINbl BKJIIOYAIOT, HO HE OrPAaHUYMBAIOTCS UMH, LUKJIOMPOIIUI,

L[I/IK.]'IO6YTI/I.]'I, OUKJIONMEHTHJI, HUKJIOIN€KCHJI, HUKJIOIrenTHUJI U MUKJIOOKTHJI.

[0022] TepMuH «IUKIOATKEHW», TPUMEHSIEMbIN B HACTOSIIECH 3asBKE, OTHOCUTCS K
MOHO- WJIH MOJULUKJINYECKON YINIEBOJOPOAHON KOJBLEBON CUCTEME, COAEPKAILEH OJHY WU
OoJjiee NBOIHBIE CBS3HM B, MO MEHbBINEH Mepe, OJHOM KOJbIle; MpUYeM MPU Hamuuuu Ooee,
4eM OJHOW, JBOWHOW CBsI3M, OHU HE OOpPa3ylOT TMOJHOCTHIO JEJIOKAJIU30BAHHYIO T-
3JIEKTPOHHYIO KOJIBIIEBYIO CHCTeMy (B MPOTHBHOM Cliydae Trpymnma OyneT sIBJISThCS
«apWJIbHOW», KaK OMPEAENIEHO B HACTOsILIEN 3asBKe). ECIU LUKIOANKEHUT COCTOUT U3 JBYX
i OoJiee KoJiell, KOJiblla MOTYT ObITh KOHIIEHCUPOBAHBI IPYT ¢ ApyroM. L{uknoankeHuIpHas

rpymmna MOkKeT ObITh HE3aMEIIEHHOH WITH 3aMeleHHOM!.

[0023] TepMuH «IUKJIOATKUHUI», MPUMEHSIEMBbIN B HACTOAIIEH 3asBKE, OTHOCHUTCS K
MOHO- WJIH MOJULUKJINYECKON YINIEBOJOPOAHON KOJBLEBON CUCTEME, COAEPKAILEH OJHY WU

OoJiee TPOUHBIE CBSI3U B, IO MEHbINEH Mepe, OJTHOM Koublie. [Ipu Hagmuuu 6ojee, 4eM OqHOM,
9
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TPOHHOH CBS3M, OHH He OOpPa3yIOT IMOJHOCTBIO JENIOKAIN30BAHHYIO T-3JIEKTPOHHYIO
KOJIBLIEBYIO cUCTeMY. ECu IMKIIOaTKUHII COCTOUT U3 ABYX MJIH OOJiee KOJIell, KOJIbLa MOTYT
OBITh KOHACHCHUPOBAHBI JPYyr C Jpyrom. LIUKIOaNKWMHWUIIBHAS TPYIa MOXKET ObITh

He3aMelleHHO! MJIH 3aMeleHHOMI.

[0024] TepmuH «apun», TPUMEHSEMbIi B HACTOALIEH 3asBKE, OTHOCHUTCS K
KapOOLMKINYECKON (TONBKO aTOMBI yTJIEpOAa) MOHOLUKINYECKOW WM TOJUIMKIHYECKON
apoMaTH4ecKON KOJIbLIEBOI cUCTeMe (BKJIOYasi KOHAEHCUPOBAHHbIE KOJbIEBbIE CUCTEMBI, B
KOTOPBIX KapOOLMKIMYECKHE KOJIbLa MUMEIOT OOIIYI0 XHMHUYECKYIO CBSI3b) C ITOJHOCTBIO
JENOKANIN30BaHHON T-3JIEKTPOHHOM KOJbLEBOU cuctemon. Konnuectso aToMoOB yriepoaa B
apUJIbHOW IpyIIe MOXKET BapbupoBaThbcs. Hanpumep, apuiibHas rpynna MoKeT [peCTaBIsaTh
coboii Ce-C14 apunbnyro rpynmy, Ce-Cio apunpHyto rpynmy uinn Ce apUIbHYIO TPYIITY.
[IpuMep apuIIbHBIX TPYII BKJFOYAIOT, HO HE OTPAHUYMUBAIOTCS UMM, O€H30J, HapTaIuH U

a3yJieH. ApUJbHAs TPYIIa MOKET ObITh 3aMEIeHHOH WIIH He3aMeIleHHOH.

[0025] Tepmun «rerepoapuia», NPUMEHSIEMbI B HACTOSINEH 3asiBKE, OTHOCUTCS K
MOHOLIMKJINYECKON WJIH MOJULUKINYECKON apOMaTUYECKON KOJIBLEBOH CUCTEME (KONbLIEBON
CHUCTEME C TMOJHOCTBIO MAEJNOKAIN30BAHHOM CHUCTEMOHM T-3JIEKTPOHOB), KOTOpPAast CONEPHKUT
OnuH Wi Oojiee TeTepOaTOMBbI, T.€., SJIEMEHT, OTJIUYHBIA OT yrjepona, BKJOYasi, HO, HE
OTPaHMYUBASACh HWMH, a30T, KUCIOpPOA U cepy. KonmuecTBO KOJBIEBBIX AaTOMOB B
reTepoapIbHON TrpyIIe MOXKET BapbupOBaThCs. Hampumep, reTepoapribHast TPYIIa MOKET
conepxkatb OT 4 no 14 KoJbpLEBBIX aTOMOB, OT 5 10 10 KONBIEBBIX aTOMOB WJIH OT 5 10 6
KOJNIBIIEBBIX aTOMOB. Kpome TOro, TEpMUH «TeTepoapui» BKIIOYAET KOHIEHCHPOBAHHBIE
KOJIBIIEBBIE CHCTEMBI, B KOTOPBIX JIBa KOJbIIA, HATIPUMEP, TIO MEHBIIEH Mepe OIHO apHIIbHOE
KOJNIBIIO M TIO MEHBINEH Mepe ONHO TeTepOapUIbHOE KOJBIO WM IO MEHbIIeH Mepe aBa
reTepOaApIbHBIX KOJIbLIA, MMEIOT TO MEHbIIeH Mepe OAHY OOy XUMUYECKYIO CBS3b.
[Tpumepsl reTepoaprIbHBIX KOJIeI] BKJIFOYAIOT, HO HE OrpaHUYHBAIOTCS UMH, QypaH, GypasaH,
tuodeH, 6ensornoden, Gpranasun, muppos, okcazon, denzokcaszon, 1,2,3-okcanuasomn, 1,2,4-
okcanuason, Tthaszon, 1,2,3-tmaguazon, 1,2, 4-tuaguaszosn, O€H30THA30J, WMHUNA30,
OEH3UMUAA30JI, WHIOJN, WHIA30J, TNHUPa30J, OeH30mHpas3ojl, H30KCa30jl, OEH30M30KCA30l,
WU30THA30JI, TpHA30J, OEH30TPHA30J, THAIWA30J, TETPa30Jl, MHUPUIWH, MNUPHUIA3HH,
MUPUMHINH, TTUPA3HH, MyPHUH, NITEPUANH, XUHOJIUH, U30XUHOJWH, XMHA30JMH, XUHOKCAJIHH,
UHHOJIMH W TpHWa3uH. [erepoapwyibHasi rpynmna MOKeT ObITh 3aMEIIeHHOHW WU

He3aMelleHHOMH.

10
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[0026] TepmuHBl  «TE€TEPOLMKINI» U  «TETEPOANUILIUKINIT», TMPUMEHSIEMbIE B
HACTOSIIEH 3asBKE, OTHOCATCS K TPeX-, YeThIPEX-, MSITU-, IEeCTH-, CEMU-, BOCBMH-, JIEBSITH-,
JECSITH- U BIUIOTh A0 18-4JIEHHBIX MOHOIMKJIMYECKHUX, OUIMKINYECKUX W TPULIUKIHISCKIX
KOJIBLIEBBIX CHCTEM, OOpa3OBaHHBIX aTOMaMH yTiepoja COBMECTHO C 1-5 rerepoaroMamH.
IleTeporukil MOKET COAepKaTh ONHY WM 0OJjiee HEHACHIIIEHHBIC CBSI3H, PACIOJIOKEHHBIE
TakuM 00pa3oMm, 4YTO He oOpasyercs TMOJIHOCTBIO JeJIOKAJM30BaHHAS 7-3JICKTPOHHAS
KOJbIIeBasi cucreMa. [ eTepoatoM(bl) PeACTaBISIET(X0T) COOOM 3IeMEHT(bI), OTIIMYHBIN(E) OT
yrJiepoaa, BKJIKYasl, HO, HE OTPaHUYMBAsCh UMH, KHCIIOPOJ, CEPY U a30T. | eTepOLMKII MOXKET
JOTIOTHATESIFHO CONEep:KaTh ONHY WM Oojiee KapOOHWIbHbIE WM THOKAPOOHUIIbHBIC
(YHKIIMOHAJIbHBIE TPYIIIbI, TaKUM OOpPa3oM, ONpEIeJICHHe BKJOYAeT OKCOCHCTEMBI U
THOCUCTEMBI, TAKHE KaK JIAKTAMBI, JIAKTOHBI, IUKJINYECKIE UMUIbI, TUKTHYECKHE THONMHUIbI
U LUKJIN4eckue kapbamarel. ECTU reTepOouKInI COCTOUT U3 ABYX WJH OoJiee KOJell, KOJbla
MOTYT OBITb KOHACHCHPOBAaHBI APYr ¢ npyrom. Kpome Toro, nmo0oil U3 aTOMOB a3oTa B
reTepoaTUIINKIIE MOKET ObITh KBATEPHU30BAH. | €TEPOLUKITNIIBHBIE U TeTEPOATHIIHKIMYECKIE
rpynmbl  MOTYT OBITh HE3aMEIIEHHbIMH WM 3aMelIeHHbIMU. [IpuMephl yKa3aHHBIX
«TETePOLMKIIMIBHBIX» WM  «T€TePOAUIUKIWIBHBIX»  TPYOI  BKJIOYAKOT, HO  HE
orpaHu4uBaroTcsi uMH, 1,3-guokcuH, 1,3-muokcan, 1,4-nuokcan, 1,2-guokcoman, 1,3-
nuokconad, 1,4-muokconan, 1,3-oxcaruan, 1,4-oxcaruud, 1,3-okcaruonad, 1,3-gutuon, 1,3-
nutuonad, 1,4-okcaruas, Terparuapo-1,4-tuasun, 2H-1,2-0kca3uH, MaaeuMu, CYKIIUHUMHU]I,
0apOUTYPOBYIO KHUCIOTY, THOOApPOUTYPOBYIO KHUCIIOTY, IUOKCOMHUMNEpPA3sUH, THUIAHTOWH,
OUTHIPOYpAIlM, TPUOKCAH, Trekcarunapo-1,3,5-TpuasuH, WMHIA30JUH, WMUIA30JUINH,
WU30KCA30JIMH, HW30KCA30JIMINH, OKCA30JIMH, OKCAa30JUANH, OKCA30JUANHOH, THA3OJIHH,
THA30JUIUH, MOP(OJUH, OKCHpaH, NUNEPUAUH-N-OKCUI, THUIEPUIUH, MUIEPa3HH,
MUPPONIUANH, THUPPOJIUAOH, MUPPONUAUOH, 4-TIHMEPUIOH, MHPA3OJMH, MUPA3OJIUIAUH, 2-
OKCOMMUPPOJMINH, Terparuaponupan, 4H-mupaH, TeTparuApOTHONUpPaH, TUAMOP(OIHH,
cynabdokcua Tuamopdoinuna, cyibpoH TnamopdonrHa U OEH30KOHIEHCUPOBAHHBIE aHAJIOTH
YKa3aHHBIX COENMHEHUN (Hampumep, OEH3MMUIA30JUIUHOH, TETPArHAPOXUHONUH U 3.4-

METHJICHIUOKCU(ESHILT).

[0027] TepmuHbl «apalkuii» U «apuyi(ankui)», IpUMeHseMble B HACTOsLIEHN 3asBKe,
OTHOCATCSl K apWJIbHOW TpyMIe, B Ka4eCTBE 3aMECTUTENsl MPHCOSNUHEHHON uepe3 Tpymy
HU3LIErO ajKWwieHa. [ pynma HU3MIero ajkuieHa W apuiibHAs TPYIIa apajikujia MOTYT OBITh
3aMEIICHHbIMHA WM HE3aMeIIeHHbIMU. [IprMephl BKIIOYAIOT, HO HE OrPaHMYHBAIOTCS HUMH,

Oen3u, 2-heHunanku, 3-peHUTaTKuI 1 Ha) TUTATKHIT.

11
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[0028] TepmuHbl «reTepoapankui» W «reTepoapuiI(aikui)», MNpPUMEHsIeMble B
HaCTOﬂLLIefI 3asBKE, OTHOCATCA K reTepoapI/Ianof/'I rpyome, B Kade€CTBE 3aMCCTUTCIIA
MPUCOCIUHEHHON Yepe3 TIpyNIy HU3LIEro ankuiaeHa. ['pynma HHU3LIEro ajnkwieHa u
reTepoapuibHasl TPYIINA reTepoapasikKiia MOTYT ObITh 3aMEIeHHBIMH UJTH He3aMelEHHBIMU.
HpI/IMepr BKJIFOYAKOT, HO HE OI'PpaHUYHBAOTCA HWMH, 2-TI/IeHI/IJ'IaJ'IKI/IJ'I, 3-TI/IeHI/IJ'IaJ'IKI/IJ'I,
bypunankun, — TUEHWJIAJKWI, [HUPPOJIJIANKWN,  NUPUAWIAIKWIL,  H30KCA3OJIUJANKUIL,

UMUIa30JIMTATIKAIT U O€H30KOHICHCUPOBAHHBIE aHAJIOTH YKAa3aHHBIX COSTMHEHUN.

[0029] Tepmunbl «(TeTepoanuIIKITNI)aTKIID» 5 «(TeTepOLIUKIIHIT)aTKUID,
MPUMEHSIEMbIE B HACTOSIIEN  3asBKE, OTHOCATCA K  TETEPOLMKIUYECKON WU
reTePOANTMIINKINYECKON TPyIiNe, B Ka4eCTBE 3aMECTUTENIS MPUCOSAMHEHHOW dYepe3 Tpymmy
HU3IIEr0 ajKujeHa. [pynma HU3MEro ajkujieHa ¢ TeTePOLUKIWJIbHAs — Tpymma
(reTepOoaTMIMKIUIT)aJIKUIa MOTYT OBITh 3aMEIIeHHBIMH WJIM He3aMelleHHbIMU. [Ipumepbl
BKJTFOYAIOT, HO HE OTPAaHUYUBAIOTCS UMU, TETparuapo-2H-nupan-4-ua)MeT, (TunepuanH-4-
un)sTui, (nunepuauH-4-wm)nporui, (terparuapo-2H-tuonupan-4-ummernn  u - (1,3-

THA3UHAH-4-UJ1)METHI.

[0030] «[pynmbl HM3IWUX ANKHJIEHOB» MPENCTABISIOT COOOW CBS3YIOIIHUE TPYIIIBI C
TuHEHHOU 1enbio u3 gparmMeHToB -CH)-, CBs3BIBArOIINE MOJIEKYJISIPHBIE (PparMeHTH uepes
CBOM KOHLIEBblE aTOMbl yriepoaa. IIpumepsl BKJIOHAaIOT, HO HE OIrPaHUYMUBAIOTCS HUMH,
metmiieH (-CHy-), stunern (-CHyCH»-), mpomunen (-CH,CH,CH,-) w  Oytunen (-
CH,CH,CH>CH,-). I'pynma HHU3IIEro ajkujieHa MOXKeT ObITh 3aMelleHa MyTeM 3aMeHbI
omHOro miau Oojiee aTOMOB BOJOPOXA TPYIBI HHU3IIErO AJKHIIEHa Ha 3aMEeCTUTENb(H), U3

Hucjia YKa3aHHbIX B OMPECACIICHUN <<321M6H_I6HHI:;II\/'I».

[0031] TepmuH «anKOKCH», NPUMEHSEMbII B HACTOSIIEH 3asBKE, OTHOCUTCS K
dopmyne —OR, rme R mnpencrasmsier coOOl ankwi, alKeHWJ, AJKUHUJ, LIUKJIOAJKHII,
LUKJIOAJIKEHNUT, UMKJIOAJIKUHWI, apui, TIeTepoapuil, TeTepOoaluLUKINT,  apajkul,
(rerepoapumaikmil WIH (FeTepOaTuLUKINI)ANKNJ, ONPEAETICHHbIE B HACTOSIIEH 3asiBKe.
HeorpannuuBaromuuii CiuCOK aJKOKCUTPYIIT BKJIFOYAET METOKCH, 3TOKCH, H-TIPOMOKCH, 1-
METHUJIISTOKCH (M3OMPOIIOKCH), H-OYTOKCH, W300yTOKCH, 6mOp-OyTOKCH, mpem-0yTOKCH,

(heHoKcH 1 OEH30KCH. AJNIKOKCUTPYIITIA MOXKET ObITh 3aMEIIEHHON MITH He3aMEIeHHOM.

[0032] TepmuH «auua», TPUMEHSIEMbIN B HACTOSIIEH 3asBKE, OTHOCUTCSI K BOJOPOAY,

AJKUITY, aJIKCHUTY, aJIKUHWUITY WX apuily, B KQ4YCCTBEC 3aMECTUTEIIA MPUCOCAUHCHHOMY Y€PE3
12
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kapOOHWIbHYIO rpymmy. [Ipumepsl BKJIIOYAOT (GOPMUJ, alETUJI, NMPONAHOWJ, OCH30MI U

aAKpuUJI. ALII/I.]'I MOJKeT OBbITb 3aMEICHHBIM NI HE3aMEILIICHHBIM.

[0033] TepMuH «rHIPOKCHANKIII», TPUMEHSIEMbII B HACTOSIIIEH 3asBKE, OTHOCUTCS K
aNKWJIbHOW Tpymnmne, B KOTOpOH oawH wim Oojiee aToMbl BOAOPOAA 3aMEHEHbI Ha
TUAPOKCUTPYIITY. [ MAPOKCHANKUIBHBIE TPYMIbl, NPUBEACHHbIE B KA4eCTBE MPUMEpa,
BKJIIOYAIOT, HO HE OrPaHUYUBAIOTCA MMM, 2-TUAPOKCUATWI, 3-TUAPOKCUIIPONUT, 2-
THIPOKCUTIPOTHI U 2,2-TUTHAPOKCHATU. [ MAPOKCHANKUI MOXKET OBbITh 3aMEIIEHHBIM HITH

HE3aMCIICHHBIM.

[0034] TepmuH «rajaoreHaqKw», TPUMEHSIEMBbI B HACTOSINEH 3asBKE, OTHOCUTCS K
ANKUJIBHOW TpyIIe, B KOTOPOH OOWH WM OoJjiee aTOMBI BOIOPOJA 3aMEHEHbl Ha TaJIOTeH
(HarmpuMep, MOHOTAJIOTCHAJIKIII, TUTAJIOTEHAJKIII U TPUTAJIOTCHAJIKII). YKa3aHHbIE TPYIIIbI
BKJIFOYAIOT, HO HE OrPaHWYMBAIOTCS WMH, XJIOPMETHJN, (GTopMeTHi, AuTOPMETHI,
tpudropmermn, 1-xmop-2-propmernn u 2-propm3o0yTHI. ['amoreHa’Kui MOXeT OBITh

3aMEIICHHBIM HJIM HE3aMCIICHHBLIM.

[0035] TepmuH «ranoreHanIKOKCH», TPUMEHSIEMbIN B HACTOSIIIEH 3asBKE, OTHOCUTCS K
AJIKOKCUTPYIINIE, B KOTOPOW OAWH WM OOJiee aTOMbl BOJAOPONA 3aMEHEHbI Ha TajloreH
(HampuMep, MOHOTAJOTN€HANKOKCH, AWUTaJOr€HAIKOKCH M TPUTaJOT€HANIKOKCH). YKa3aHHbIE
TPyNmbl  BKIIOYAKOT, HO HE OrPAaHUYHMBAKOTCS HWMH, XJIOPMETOKCH, (DTOPMETOKCH,
mudropmerokcn,  TpudpTopMmMeTrokcH,  1-xyop-2-¢propmerokcn U 2-GTOpU300yTOKCH.

lanoreHaIKOKCUTPYTIIa MOKET OBITh 3aMEIIEHHON WJIH He3aMEeIEHHOM!.

[0036] TepmuH «apunTHo», MPUMEHSEMbIH B HACTOSIIEH 3asBKe, OTHOCUTCS K RS-,
rne R npencraBmser coOoit apwi, BKIHOYas, HO, HE OrPAHWYUBASCH UM, (EHHI.

ApunTHOrpyImna Mo>keT ObITh 3aMEIIEHHON WJIM HE3aMEeIeHHOM.

[0037] Tepmun «CynbheHUT», MPUMEHSEMBbI B HACTOSIIEH 3asBKE, OTHOCHUTCS K
«-SR» rpynme, B koropoii R Moxer mpencraBnsiTe COOOH BOIOPOX, ANKHJ, AJKEHUI,
AJKUHUIL, LUKJIOAJTKHUJI, LUKJIOATKECHUI, LUKJIOAJTKUHUI, apui, reTepoapul,
reTepOATUIINKIIII, apajKui, (TeTepoapin)aikit win (rerepoaauiaukiun)ankit. Cynbdenun

MOXKET OBITh 3aMCIICHHBIM UJIN HE3aMCIIICHHBIM.

13
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[0038] Tepmun «cynbpuHIIT», NTPUMEHSEMBbII B HACTOSIIEH 3asBKE, OTHOCHUTCS K
«-S(=0)-R» rpynmne, B koTopoii R MokeT ObITh TaKUM e, KaK ONMpeNeNIeHo sl Cyb(eHna.

Cy.]'[b(bI/IHI/IJ'I MOJKET OBITD 3aMCIICHHBIM UJIN HE3aMCIICHHBIM.

[0039] Tepmun «cynbpoHMI», MPUMEHSEMBIH B HACTOSINEH 3asiBKE, OTHOCHUTCS K
«SO,R» rpymme, B koTopoii R MokeT OBbITh TakuM ke, Kak ONMpeneieHo il Cyib(eHua.

Cynb}oHUT MOXKET ObITh 3aMEIEHHBIM HJTH He3aMEIEHHBIM.

[0040] «O-xapbokcurpynma» orHocures kK «RC(=0)O-» rpynne, B kotopoii R mosker
IPEACTABIATh COOOM BOAOPOA, AJKIJI, ANKEHWI, AJKWHWI, LHUKIOAJIKII, LUKJIOAIKEHUI,
LUUKJIOAJKUHUJ, apwl, TeTepoapuil, IeTepOATULUKINI, apajkui, (reTepoapui)aJkuil WU
(reTepoa MUK KW, KaK OMpPENesIeHO B HacTosmel 3asaBke. O-kapOOKCUTpyTIIa MOKET

OBITh 3aMELLEHHON WU HE3aMELLEHHOM.

[0041] Tepmunbl «cioxubiii 3pup» u «C-kapbokcu» oTHOCcsTCT K «-C(=0)OR»
rpyrre, B KOTopoi R Mosker ObITh TakuMm ke, kak onpeneneHo anst O-kapbokcu. CloKHbIA

s¢up u C-kapOOKCH MOTYT OBITh 3aMEIIIEHHBIMH HJIU HE3aMEIICHHBIMU.

[0042] «TuokapbonmnbHas» rpynmna otHocurcs K «-C(=S)R» rpymme, B kotopoit R
MOXeET OBbITb TAaKUM e, Kak ompeneieHo ansi O-kapOokcu. TuokapOOHHI MOXKeT ObITh

3aMEIICHHBIM HJIM HE3aMCIICHHBLIM.

[0043] «TpuranoreamerancyabGOHMIBHAS» TPyHHa OTHOCUTCS K «X3CSO;-» rpymre,

B KOTOPOH KaKABIH U3 X MPeACTaBiIsieT COOOH rajoreH.

[0044] «Tpuranorenmerancyibponamunorpynna» OTHOCHTCA K «X3CS(O)N(Ra)-»
TpyIIe, B KOTOPOH Kakablil m3 X mpencTasisieT coOol ranoreH, n R npeacrasisier coOoi
BOJOPOJ, AJKWJI, AJKEHWJ, AJKUHWJ, LUKJIOAJIKWI, LUKJIOAJKEHWI, LUKJIOAJKUHUI, apui,

reTepOapul, FETEPOANTULMKIIII, aPAJKIIIL, (FETEPOAPUIT)ATIKII WK (TeTepOaTuLIUKIINI)JIKUIL.

[0045] TepmuH «aMUHO», TIPUMEHSIEMbIN B HAcCTOsiIel 3asiBke, orHocutcs K —NH»

rpynmne.

[0046] TepmuH «TUOPOKCH», MPUMEHSIEMBII B HACTOsIIIEH 3asBKe, oTHocUTCs K —OH
rpyrmre.
14



K zasBre Ne201491493

[0047] Tepmun «uaHorpynna» oTHocuTcs K «-CN» rpynre.

[0048] TepmuH «a3ugo», NPUMEHSEMbIII B HACTOSIIEH 3asBKE, OTHOCHTCS K —Nj

rpynmne.

[0049] Tepmun «u3onuanarorpymnmna» orHocurcs k «-NCO» rpymre.

[0050] Tepmun «THoLMaHaTOrpymna» oTHocUTCs K «-CNS» rpynne.

[0051] Tepmun «u3oTHOLMAHATOrpyMna» oTHocUTCs K «-NCS» rpynre.

[0052] Tepmun «MepkanTorpymnmna» OTHOCUTCS K «-SH» rpymme.

[0053] Tepmun «kapboHuabHas» rpynmna otHocuTcst K C=0 rpynme.

[0054] Tepmun «S-cynbpoHamuporpynmna» otHocuTes K «-SO,N(RaRgp)» rpymme, B
koTopoil Ry m Rp He3aBUCMMO MOryT MpeacTaBisiTb BOAOPOA, AJKHJI, aJKEHHJ, aJKUHWI,
LUKJIOAJKUJI, HUKJIOATKEHWI, HIUKJIOAJKUHIII, apWJI, TeTepOapul, reTepOoaTuLUKIINIL, APATIKUIL,
(reTepoapuim)anKuil WK (TeTePOATUIMKIMI)AIKIIL. S-CyIb(QOHAMHUIOTPYIIa MOXET ObITh

3aMeIeHHON MJIM HE3aMEIeHHOM.

[0055] Tepmun «N-cynbdonamumorpymnma» otHocutcss kK «RSO,N(Ra)-» rpymme, B
KoTopoll R u Ra He3aBUCMMO MOIYyT MNPEACTaBJSTh BOAOPOI, AJIKWJI, AJKCHWJ, AJKUHWI,
LUKJIOAJKUJI, HUKJIOATKEHWI, HIUKJIOAJKUHIII, apWJI, TeTepOapul, reTepOoaTuLUKIINIL, APATIKUIL,
(reTepoapum)aaKuil UM (TeTepOoANTULUKIIT)anKI. N-cyib(hOHAMUAOTPYIINa MOXKET OBITh

3aMeIeHHON MJIM HE3aMEIeHHOM.

[0056] Tepmun «O-kapOamunbhas» rpynna otHocuTcs K - «-OC(=0)N(RsRp)»
rpynmne, B KOTopoii Ro 1 Rp He3aBHCHMO MOTyT NpEACTaBIATH BOAOPOA, AJKWI, AJKEHHI,
ANKUHUIL, LUKJIOAJIKUTI, LUKJIOAJIKEHU T, LUKJIOAJKUHUTI, apui, reTepoapul,
TeTePOANMLINKIINI,  apaliKiI, (rerepoapui)ainkun win  (rerepoanuuukmmnankuia.  O-

kapOaMUITbHAS TPYIINA MOKET OBITh 3aMEIIEHHOH HIJTM He3aMEeIIeHHOH.

[0057] Tepmun «N-kapOamunbHasi» rpynmna otHocuTcst K «KROC(=0O)N(Ra)-» rpynme,

B KOTOpoil R u R4 He3aBUCMMO MOryT NMpeAaCTaBisiTh BOAOPOI, AJKWI, aJKCHWJ, aJKUHWI,
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LUKJIOAIKUJ, LUKIOANKEHU, [UKIOANKHUHUIL, aPUJL, FeTePOapUl, reTepOauLUKIINIL, apaJIKUL,
(reTepoapum)anKuil WK (reTepoauuKII)ankmwl. N-kapOaMuibHas Ipynna MOXKeT ObITb

3aMeIeHHON MJIM HE3aMEIeHHOM.

[0058] Tepmun «O-trokapbamunibHas» rpynmna otHocutcss K «-OC(=S)-N(RsRgp)»
rpynmne, B KOTopoii Rao 1 Rp He3aBUCHMO MOryT NpEACTaBIATH BOAOPOA, AJKWI, AJKEHHI,
ANKUHUIL, LUKJIOAJIKUTI, LUKJIOAJIKEHU T, LUKJIOAJTKUHHUIL, apui, reTepoapui,
TeTePOANMLINKIINI,  apaliKiI, (rerepoapui)ainkun win  (rerepoanuuukmmnankuia.  O-

THOKapOaMUJIbHAS TPYIINA MOXKET ObITh 3aMEIeHHON HITH He3aMEIeHHOM.

[0059] Tepmun «N-TuokapbamunbHasi» rpymmna otHocHTC K «ROC(=S)N(Rp)-»
rpynmne, B KOTopoii R u Ry He3aBUCUMO MOryT NpeAcCTaBisATb BOAOPOA, ANKWJI, AJKEHHI,
ANKUHUIL, LUKJIOAJIKUTI, LUKJIOAJIKEHU T, LUKJIOAJKUHUTI, apui, reTepoapul,
FETEPOATULIMKINII, apaJKWI, (reTepoapui)aKuil WIH  (TeTepOATULUKIII)AnKia. N-

THOKapOaMUJIbHAS TPYIINA MOXKET ObITh 3aMEIeHHON HITH He3aMEIeHHOM.

[0060] Tepmun «C-amuporpynma» otHocuTcsi K «-C(=O)N(RaRp)» rpynme, B
koTopoll Ra m Rp He3aBUCMMO MOryT MpeacTaBisiTb BOAOPOA, AJKHJI, aJKEHWJ, aJKUHWI,
LUKJIOAIKU, UUKJIOATKEHWI, [UKJIOATKUHWII, apuJl, T€TEPOapUl, TeTEPOATULIUKIINII, aPaIKUI,
(reTepoapum)amkuyl WM (TeTepOATUUMKIWT)aIKui.  C-aMHUIOrpyrnna MoOxeT  ObITh

3aMeIeHHON MJIM HE3aMEIeHHOM.

[0061] Tepmun «N-amugorpymnmna» otHocutcs k «RC(=O)N(R)-» rpymnme, B KOTOpoi
R u R4 He3aBUCHMO MOIYT NMpPEACTaBIATh BOAOPO/, alKWUJI, aJIKEHWJ, aNKUHWI, LIUKJIOANKUII,
LUKJIOAJIKEHNUT, UMKJIOAJIKUHWI, apui, TIeTepoapuil, TeTepOoaluLUKINT,  apajkul,
(reTepoapum)ankuyl  WIM  (TETePOATMIUKIWI)ANKIWI.  N-aMUaorpynmna Moxer — ObITh

3aMeIeHHON MJIM HE3aMEIeHHOM.

[0062] TepmuH «aTOM rajoreHa» WIH «TaJOTeH», MNPUMEHSEMbI B HACTOSIIEH
3asiBK€, O3HA4aeT JIOOOW W3 CTa0MJIBHBIX aTOMOB 7 TPYMIbl MEPUOAMYECKOH TaOIULIBI

3JIEMEHTOB, TAKUX KaK (TOp, XJIOp, OpOM H HOI.

[0063] B ciyuae OTCYTCTBHSI yKa3aHHsl KOJUYECTBA 3aMECTHUTENEH (Hampumep, st
rajoreHajKuia) Tpynmna MOXKET COAepXkKaTb OAMH WM Oojee 3amecturenu. Hampumep,

«TaJIOTCHAJIKUII» MOXKET COACPKaThb OAUH HUIIN Oonee OAWHAKOBBIE UJIN PA3JIMYHBIC T'aJIOT'CHBI.
16



K zasBre Ne201491493

B xauectBe npyroro mpumepa, «C;-Cs aaxokcu(peHNI» MOXKET COAep:KaThb ONHY WM Ooee

OAWHAKOBBIC UJIN PA3JIMYHBIC AJIKOKCUTPYIIIILI C HETIIMU U3 OAHOTO, ABYX HUJINU TPEX aTOMOB.

[0064] Ecnu He yka3zaHO uWHOe, aOOpeBUATYphl IJIsi JIFOOBIX 3alIUTHBIX TPYIII,
AMHHOKHUCIJIOT M JPYTUX COENUHEHHH MPUMEHSIOTCS B HACTOSIIEH 3asBKE B COOTBETCTBHHU C
TPaIULMOHHBIM TPUMEHEHHEM, OOIIENPUHATHIME abOpeBHaTypaMy MM PEKOMEHAALUSIMHU
komuccun IUPAC-IUB no Ouoxummueckoit HomeHkiaatype (Cwm., Biochem. 11:942-944

(1972)).

[0065] TepmuH «HyKJI€O3UI» NMPUMEHSETCS B HACTOSIIEH 3asBKE B CBOEM OOBIMHOM
3HAYEHHUH, TIOHSATHOM CIIEHUAINCTaM B JAaHHOW OOJacTH, M OTHOCHTCS K COEAMHEHHUIO,
cocrosmieMy H3 (parMeHTa BO3MOXKHO 3aMELIEHHOW TMEHTO3bl WM  (pparmeHra
MOAU(PHUIMPOBAHHONW TMEHTO3bI, MPHUCOEIUHEHHOTO K I'€TePOLUKIMYECKOMY OCHOBAHMIO WIIH
ero TayroMepy mnpu nomomu N-TIIHKO3WAHOH CBsI3W, HANpUMep, NMPUCOCAMHEHHOro B 9
MOJIOXKEHUH TNYPHHOBOTO OCHOBAHHS MJIM B | TMOJIOKEHUHM MUPUMUIAMHOBOTO OCHOBAHHUSL.
[TprMepsl BKIIFOYAIOT, HO HE OTPAaHUYMBAIOTCS IMH, PUOOHYKIIEO3HI, COAEPKALITII parMeHT
puOO3bl, U ME30KCHPHOOHYKJICO3HU, COXEpKAllMK (parMeHT ne30KCHpUO03bl. DparMeHT
MOAU(PHUIMPOBAHHONW PHOO3BI MPEACTABISIET COOON ()parMeHT IMEHTO3bl, B KOTOPOH aTroM
KHCJIOPOZia 3aMEHEH Ha aTOM YIJIepoAa W/WIIM aTOM YIJIeposa 3aMEHEH Ha aTOM Cepbl WU
kucinopona. «Hykneosun» mpencrasnser coOOW MOHOMEpP, KOTOPBIH MOMKET HMETh
3aMeIIeHHOe OCHOBaHUE W/WiM caxapHblil ¢parMeHT. KpoMe TOro, HyKJI€O3Ua MOXKET OBITh
BKJIIOYEH B cocTaB Oosiee kpymHbIX mojumepoB u ojuromepoB JIHK w/wmm PHK. B
HEKOTOPBIX CJIyHasiX HYKJIEO3UI MOXKET NPENCTAaBJIATbH COOOH JIEKAPCTBEHHOE CPEICTBO U3

IpyIIbl HYKJIEO3UIHbIX AHAJIOIOB.

[0066] TepmuH «HYKJIEOTHI» MPUMEHSIETCS B HACTOSIIEH 3asiBKE€ B CBOEM OOBIYHOM
3HAYEHUHU, TMOHSITHOM CIELUATUCTaM B JaHHOW OOJNIACTH, W OTHOCUTCS K HYKJICO3HIY,
conepskameMy CIOXKHbIA 3hup (ochopHON KHCIOTHI, NPUCOCTUHEHHBIH K (parmMeHTy

MEHTO3bI, HAIPUMEP, B 5’ MOJOKEHUU.

[0067] TepMuH «reTepOLMKINYECKOE OCHOBAHHE», NPUMEHSIEMbII B HACTOSIIEH
3asiBKE€, OTHOCHUTCSI K BO3MOJKHO 3aMEIIEHHOMY TeTEepPOLUKINUIY, COAepKaIleMy asorT,
KOTOPBI MOXKET OBITh MPUCOSAUHEH K (PparMeHTy BO3MOKHO 3aMEIeHHOH MEHTO3bl WU
¢bparmMeHTy MOAU(UIMPOBAHHOW TEHTO3bl. B  HEKOTOPBIX BapUaHTaX peaju3aluu

FETCPOLUKIINICCKOEC OCHOBAHUE MOXKET OBITh BbI6paHO U3 BO3MOXHO 3aMCEIICHHOI'O
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MYPUHOBOI'O OCHOBAHMs, BO3MOXHO 3aMELIEHHOTO MUPUMHUANHOBOTO OCHOBAHUS U BO3MOXKHO
3aMEeIEHHOr0 TPUA30JbHOIO OCHOBaHMs (Hampumep, u3 1,2,4-tpuasona). TepmuH
«IYPUHOBOE OCHOBAaHME» NMPUMEHSIETCS B HACTOSIIEH 3asiBKE B CBOEM OOBIMHOM 3HAYECHMHHU,
MOHSATHOM CHELHAJINCTAaM B JAaHHOH OONacTH, W BKJIIOYAET TayTOMEPBL. AHAJIOTHYHO,
«ITUPUMHUIMHOBOE OCHOBaHHE» TPUMEHSIETCS B HACTOALIEH 3asBKE B CBOEM OOBIYHOM
3HAYEHUH, TIOHSTHOM CHElHajicTaM B JaHHOM 00jacTH, U BKJIIOYAET TayTOMEpHI.
HeorpannunBaromuil COMCOK BO3MOXKHO 3aMELIEHHBbIX MNYPHUHOBBIX OCHOBAHMUI BKJIHOUAET
MYPUH, aJleHUH, I'YaHUH, TUIIOKCAHTUH, KCAHTUH, aJUIOKCAHTHH, 7-aJKWUITyaHUH (Harpumep,
7-MeTHIITYaHWH), TeOOPOMHUH, KO(pEHH, MOYEBYI KHUCJIOTY M HU30ryaHWH. llpumepsr
MUPUMUIMHOBBIX OCHOBAHMM BKJIIOYAIOT, HO HE OrPaHMYUBAIOTCA WMH, LIMTO3UH, THUMMUH,
ypauwi, 5,6-AUruapoypauuia U S-alKuIMUTO3UH (Hampumep, S-MeTWIUUTO3UH). [Ipumepom
BO3MOYKHO 3aMELIEHHOTO TPHA30JIBHOTO OCHOBaHMS siBysieTcs 1,2,4-Tpuazon-3-kapOokcaMu.
Jlpyrue HeorpaHMYMBAIOIIME MPUMEPHI TETEPOLMKIMNYECKUX OCHOBAHHUH  BKJIIOYAIOT
IUaMUHOIYPHH, 8-0Kco-NC-ankunaneHus (Hanpumep, 8—0Kco—N6—MeTI/IJ1a):[eHI/IH), 7-
N€a3aKCaHTUH, 7-Aea3aryaHuH, 7-Aea3aaJeHuH, N4,N4-3TaHOLII/IT031/IH, N6,N6-3TaHO-2,6-
OUAMUHONYPUH, S-rajioreHypaumi (Hampumep, S-gpropypaumn u  S-Opomyparimi),
MICEBJON30LUUTO3HH, W30LUTO3UH, WM30TYaHWH W JAPYTHE TeTePOLUKINYECKHEe OCHOBAHMUS,
onucanHble B nateHTax CIIIA Ne 5,432,272 u 7,125,855, BKIIOYEHHBIX B HACTOSIIYIO 3asBKY
MOCPEACTBOM  CCBUIKM  WCKJIKOYUTEIBHO Uil MNPEACTaBI€HUS  JOMOJHUTENBbHBIX
reTepOLMKINYECKNX OCHOBAHMUN. B HEKOTOPBIX BapHAaHTax peaIu3aliyd IeTePOLUKINYECKOe
OCHOBaHHE MOXET OBITh BO3MOJKHO 3aMEIIEHHbIM aMHHOTPYIIONH(aM1) WM €HOJbHON(BIMH)

3aLIUTHOM(BIMH) IPYNIOH(aMH).

[0068] TepmuH «aMMHOKHUCIIOTA, TNPUCOCOUHEHHAst dYepe3 —N» OTHOCHUTCS K
AMHHOKHCIIOTE, KOTOpas TNPUCOEAMHEHAa K VYKa3aHHOMY (parMEeHTy TpH IOMOIIU
AMUHOTPYNIbl UM MOHO3AMEIIEHHOW aMUHOIPYNNbl [NIaBHOW Lenu. Ecnu aMHHOKHUCIOTA
MPUCOEINHEHA, KAK aMUHOKHUCJIOTA, MPUCOSAUHEHHAas yepe3 —N, OIUH M3 aTOMOB BOJOPOIA,
BXOOALIMX B COCTaB aMI/IHOl"pyrIHbI 501851 MOHOSaMeLHeHHOﬁ aMI/IHOprrIHbI FHaBHOfI e,
OTCYTCTByeT, U aMHUHOKHCIIOTA HpI/ICOeI[I/IHeHa qepes aToOM as3o0Ta. AMI/IHOKI/ICJ'IOTI:;I,

NMPUCOCAUHECHHBIC Y€PE3 —N, MOTYT OBITD 3aMCIICHHBIMH HUJIM HE3aMCIIICHHBIMU.

[0069] Tepmun «COXHO3(pUPHOE TPOU3BOAHOEC AMHHOKHUCIIOTHI, MPUCOSTUHEHHON
yepe3 —N» OTHOCHUTCSI K aMHHOKHCJIOTE, B KOTOPOH KapOOKCHIIbHAsI TPYMIa TJIaBHOH LienH

nmpeBpalieHa B CIOKHO3(pUpHYIO Tpymmy. B HEKOTOpPhIX BapHaHTax peaju3aluu
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CoxXHOd(UpHAs rpynmna uMeeT ¢opmyity, BeiOpanHyro u3 ankmi-O-C(=0)-, nuknoankui-O-
C(=0)-, apun-O-C(=0)- wu apuwn(ankun)-O-C(=0)-. HeorpannumBaromui  CIUCOK
CIIOKHOX(UPHBIX TPYII BKIOYAET 3aMEIICHHbIE W HE3aMEIICHHbIE BAPUAHTHI CIIEIYIOIIUX
rpynm: Metun-O-C(=0)-, >tun-O-C(=0)-, u-nponun-0O-C(=0)-, monponun-O-C(=0)-, u-
oytun-O-C(=0)-, wu300yTun-0O-C(=0)-, mpem-0ytun-O-C(=0)-, neonentmn-O-C(=0)-,
rukgionpormuii-O-C(=0)-, mukiaodytmin-O-C(=0)-, uuknonentun-O-C(=0)-, muknorexcui-O-
C(=0)-, ¢enun-O-C(=0)-, 06en3un-O-C(=0)- u HapTUI-O-C(=0)-. CnoxHo3upHBIE
MPOU3BOJAHBIC AMHUHOKHCIIOT, MPUCOEIUHEHHBIX Yepe3 —N, MOTYT OBbITh 3aMEIeHHBIMU HITU

HE3aMECIICHHBIMU.

[0070] TepmuH «aMMHOKHUCIIOTA, TIpUCOeAUWHEHHass dYepe3 —O» OTHOCUTCS K
AMUHOKUCJIOTE, KOTOpas TMpHUCOEAMHEHa K yKa3aHHOMY (parMeHTy TMpH [OMOIIU
TUAPOKCUTPYIIBI  KapOOKCHUJIBHON  Tpymmbl  TJaBHOH wend. Ecam  aMHHOKHCIOTa
HpI/ICOGI[I/IHeHa, KakKk aMUHOKHCJIOTA, HpI/ICOGI[I/IHeHHaﬂ qepes —O, aToOM BOI[OpOI[a, BXOI[;[H_[I/II\/'I B
COCTaB THAPOKCUIPYNIBI KapOOKCHUJIBHOM TpPYIIbl TJIABHOW LENH, OTCYTCTBYET, U
AMUHOKUCJIOTa TIPUCOEAMHEHA HYepe3 aTOM KHUCIOpoaa. AMHHOKHUCIIOTHI, MPUCOSANHEHHBIE

quepes O, MOTYT OBITh 3aMEIICHHBbIMU HMJIM HE3aMCIICHHBIMU.

[0071] TepMuH «aMUHOKHCJIOTa», MPUMEHSEMbIN B HACTOSIIEH 3asiBKE, OTHOCUTCS K
000N aMUHOKHUCIIOTE (KaK K CTaHAAPTHBIM, TaK U K HECTAHAAPTHBIM aMUHOKHUCIIOTaM),
BKJIIOYAsi, HO, HE OTPAHUYUBASICH UMU, 0-AMHUHOKHUCIIOTHI, [3-aMUHOKHUCJIOTBI, Y-aMIUHOKHUCIIOTHI
U 0-aMUHOKUCJIOTBHL.  [IpuMephl MOAXOASIIUX AMHHOKUCIOT — BKJIFOYAKOT, HO HE
OTPAaHUYUBAIOTCS WMH, aJlaHWH, aclaparuH, acmaprar, LWUCTEWH, TJyTamarT, TJyTaMuH,
TJIULUH, TPOJHH, CEPUH, TUPO3WH, APTUHWH, TUCTHIWH, W30JEWLWH, JEHIWH, JU3WH,
METHOHUH, (eHWIaJaHWH, TPEOHWH, TpuntopaH U BajdvH. JIOMONHUTENbHbIE MPUMEPHI
MOIXOISIINX aAMUHOKHUCIIOT BKJIIOYAIOT, HO HE OTPAHUYUBAIOTCS UMH, OPHUTHH, THITy3UH, 2-
AMUHOM3OMACJISTHYIO ~ KHUCJIOTY,  JETHAPOAJIaHWH, TaMMa-aMHHOMACIISIHYI0  KHCIIOTY,

LUTPYJUINH, OeTa-anaHuH, anb(ha-3TUIArIHLNH, aTb(a-MPONIITIULINH U HOPJISHIIHNH.
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[0072] Tepmunbr «pochoporroar» u «bhochoTHOAT» OTHOCATCS K COEAUHEHUEO

o OH
s—r—o—} s—r—o—}
o0rmmel hopMyJibl é , €r0 TIPOTOHUPOBAHHBIM (hopMam (Harpumep, é
OH SH
s—r—o—} o—t—o—}
u éH ) ¥ UX TayTOMepaM (HaIpumep, éH ).

[0073] Tepmun «pochar» mpuMeHsieTcss B HACTOSIIIEH 3asBKE B CBOEM OOBIYHOM

3HAQYCHUH, ITOHATHOM CIICHUaJIMCTaM B I[aHHOfI O6.]'IaCTI/I, " BKJIIOYHACT €0 NPOTOHUPOBAHHLIC

OH OH

(dopmblI (Harpumep, o u OH ). Tepmunbl «MoHOpOChaT», «audocdar»
1 «tpudocdar» NPUMEHSIOTCS B HACTOSILIEH 3asiBKE B CBOMX OOBIYHBIX 3HAYSHUSIX, TIOHATHBIX

CHeLHAINCTaM B JAHHOH 00J1aCTH, M BKIIOYAIOT MPOTOHUPOBAHHBIE (DOPMBL.

[0074] TepmuHbl «3alUTHAS TPYMIa» W «3aLIUTHBIE TPYMIbl», MPUMEHSEMbIE B
HACTOsIEH 3asBKe, OTHOCATCA K JIOOOMy aToMy WJIM TPYIIEe aTOMOB, KOTOpbIE
NPUCOEAUHSIIOT K MOJIeKyJe [ 3alluThl TPyMNI, MNPUCYTCTBYIOUIMX B MOJIEKyJe, OT
HEXENAaTeNbHbIX XUMHYeCKHX peakumil. IIpumeprl 3ammrHbIX rpynn omucansl B T. W.
Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, 3. Ed. John Wiley &
Sons, 1999, u B J.E.W. McOmie, Protective Groups in Organic Chemistry Plenum Press,
1973, BKIIOYEHHBIX B HACTOSILIYIO 3asBKY IIOCPEICTBOM CCBUIKHM HCKJIIOUUTEIbHO AJIs
NPEACTABICHUS MONXOMSINX 3AIMUTHBIX TPYMIL 3aluTHAsi TPpymra MOXeT ObITh BbIOpaHa
TAaKUM 00pa3oM, YTOOBI OHA SIBJISLIACH YCTOHYHMBOH B KOHKPETHBIX YCIOBUSAX PEAKLIUHU H JIETKO
yrajgsulach TPU  TMOMOIIM TMOOXOMSIUX CIIOCOOOB, HM3BECTHBIX B JAaHHOW 00jacTu.
HeorpannunBaromuii CUCOK 3alIUTHBIX TPYII BKJIOYAET OEH3WJIBHYIO; 3aMEIleHHYIO

OCH3WJIbHYIO;  ANKHJIKApOOHMJIBHBIE W AJKOKCUKApOOHWJIbHBIE (Hampumep, mpem-

Oy TOKCHKapOOHHMIIBHYIO (BOC), aleTUIIBHYIO 12001 300y TUPHIIBHYIO);
apHIIANKIIKapOOHUITbHbIE u apUNANTKOKCHKApOOHHUIIbHBIE (Hanpumep,
OeH3MJIOKCHKApOOHWMIIBHYIO);  3aMELICHHYd  METWIOBY0  3dupHyro  (Hampumep,

METOKCUMETUJIOBYIO  3(HPHYIO); 3aMELICHHYI O3TUJIOBYIO 3(QUPHYIO; 3aMEIEeHHYIO
OeH3WIOBYKD 3(UpPHYIO; TETParuApPONHUPAHUIOBYIO 3(PUPHYIO; CHJIMIIbHBIE (HAMpuMep,

TPUMETUJICUIIUIIBHYIO, TPUSTUIICUIHIIBHYIO, TPUHU3ONPONUICWINIIBHYIO, mpem-
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Oy THIIAMMETHIICHITHIIBHY IO, TPUU3ONPONHICHINIOKCUMETUIIBHYO, [2-
(TPUMETUIICHIINI )3 TOKCH]| METHIIBHYEO 15R1051 mpem-0yTUAN(EeHUICHIIIIBHYIO);
CIOXHOX(UPHBIE (HATTPUMEP, CIOKHO3(PHUPHYIO rpymnny OEH30MHONW KUCIOThI); KapOOHATHBIE
(HampuMep, METOKCHMETHJIKapOOHATHYIO); CyJIb(OHATHBIE (HANPUMEp, TO3WJIATHYIO WIH
ME3UJIATHYIO); alUKINYeckhe KeTalbHble (Hampumep, JUMETHIALETANbHYIO); LIUKJINYeCKue
KeTaJlibHble (Hampumep, 1,3-IHOKCaHOBYIO, 1,3-IMOKCOJNIAHOBBIE M KETaJbHbIE TPYIIIHL,
ONMCaHHbIE B HACTOsIIEH 3asBKe); allMKIMUYECKUEe alleTajbHble; LUKIMYECKHE alleTajlbHble
(HampuMep, aleTajbHble TPYIIbL, ONHUCAHHBIE B HACTOALIEH 3asBKe); aLUKINYeCKue
noJlyalleTajlbHble;  LMKJIMYECKHE  IOJyaleTalbHble;, LUKJINYEeCKHEe JAUTHOKETalbHbIE
(marmpumep, 1,3-muTHAaHOBYIO WM 1,3-IUTHONAHOBYIO); CIOXKHBIE OpTO3(pHpHBIE (HAITpUMED,
CJIOJKHBIE OPTO3(UPHBIC TPYIIIBI, ONMUCAHHBIE B HACTOSLICH 3asBKE) U TPUAPHUIMETHIIbHBIC
rpynnsl  (Hampumep,  TPUTUJIbHYIO;  MOHOMeTOKcuTpuTuibHyro  (MMTr);  4.4'-
JUMETOKCUTPUTHIIBHYIO (DMTr); 4.4' 4" -TpUMETOKCUTPUTHUIBHYIO (TMTr); u

TPUAPUIMETUIIBHBIE TPYIIbI, ONUCAHHBIE B HACTOSIIIEH 3as1BKE).

[0075] Tepmun «papManeBTHUECKH MpUEMJIeMasi COJIb» OTHOCUTCS K  COJIU
COEIIMHEHUsI, HE BBI3bIBAET 3HAUUTEIHLHOTO PA3paKeHUsI B OPraHU3Me, B KOTOPbIH €€ BBOISIT,
U HE TOAaBIsET OHMOJIOTHYECKYK) AKTUBHOCTH W CBOWCTBA COEOUHEHHS. B HEKOTOPBIX
BapUAHTAX peaJu3alMU COJIb TMPENCTaBisieT COOOH COMb MPHUCOCAMHEHHS KHUCJIOTBHL
dapmaileBTHYECKHE COJH MOTYT OBbITh TMOJYyYEHBbI MyTEM B3aUMOAEWCTBUSI COSIMHEHHS C
HEOPTraHWMYECKUMH KHCJIOTAMH, TaKUMH KakK TaJOreHBOMOPOMHAS KHCIIOTA (HarmpuMep,
COJISIHAsl KUCJOTa WM OPOMHCTOBOAOPOIHAS KUCJIOTA), CepHas KHUCJIOTa, a30THAs KUCIIOTa
wmu pochopHas kuciora. PapmarieBTUYECKHE COJNM TaKKe MOTYT ObITh MOJyYeHbI MyTeM
B3aUMOJICHCTBYSI COEIMHEHUST C HEOPTrAaHUYECKHUMU KHUCIOTaAMH, TAKUMH Kak ajudarudeckue
WA apoMaTHYeCKue KapOOHOBble I CyJb()OHOBbIE KHCJIOTHI, HANpPUMEP, MypaBbHHas,
YKCYCHasi, SHTapHasi, MOJIOYHasi, siOJI04HasI, BUHHAS, JINMOHHAs1, aCKOPOUHOBAs, HUKOTHHOBAS,
METaHCYIb(QOHOBAsI, 3TAHCYJNb(OHOBAS,  A-TONYOJCYJIb(OHOBAs,  CAJHIMIIOBAS WU
HaTaTMHCYIb(GOHOBasT KUCIOTh. DapMalleBTHUECKHE COJIM TaKK€ MOTYT OBITh MOJyUYEHbI
MyTEM B3aUMOIEHCTBUSI COEIMHEHUsT C OCHOBAHMEM C OOpa3OBaHHEM COJIM, TAKOW KakK COJb
AMMOHUS, COJb LIEJOYHOIO MeTajula, Takas Kak COJb HAaTpus WM Kajus, COJb
IIEJIOYHO3EMENIBHOrO MeTajljia, Takas KaKk COJib KajbLUS WM MarHus, COJIb OPraHUYeCKOro
OCHOBaHUS, TaKas KaK JUIUKIIOTEKCHITAMUH, N-merus-D-riokamuH,
tpuc(ruapokcumerwi)merrnamus, Ci-C; ajKuIamMuH, HKIOT€KCUIAMUH, TPUITAHOJAMUH,

STUJICHAWAMHWH, U COJIM aMHUHOKHUCJIOT, TAKUX KaK apriHUH U JIM3UH.
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[0076] Ecnu He yka3aHO HMHOE, TEPMUHBI M (pasbl, NPUMEHsSEMble B HACTOSIIEH
3asiBKe, M MX BapHaLlH, OCOOEHHO B MyHKTAX MpuiaraeMoii (opMyJIbl U300pETEeHUs, CIeayeT
CUMTaTh OTKPHITBIMH, a He orpaHuuyuBaroumumu. Hamnpumep, TepMUH «BKJIIOUas»
nofpasymeBaeT (pasbl «BKJIOUas, O€3 OrpaHHYEHUiIl», «BKJIIOYas, HO, HE OTPaHUYHBASICH
UMU» U T.I.; TEPMHUH «COAep»Kallluii», NPUMEHsSEeMbIl B HAacTOsIIed 3asBKe, SBIAETCS
CHHOHMMOM TEPMHHOB «BKJIIOYAIOIIUI», «COAEpIKALINA B cebe» WIN «XapaKTepU3yeTCs»,
SIBJIIETCSl OXBATBHIBAIOLIMM WMJIM OTKPBITHIM M HE HUCKIIIOYAET JONOJHUTENbHbIE, HEYKa3aHHbIE
3JIEMEHThl WM CTaQANH CIIOCOOOB; TEPMHUH «COAEpIKALIHMil» paBHO3HA4YeH (pasze
«CONeprKaIui 1O MEHBIIEH Mepe»; TEPMUH «BKJIIOUAeT» PAaBHO3HAYEH (pase «BKJFOYAET, HO
HE OTPaHUYUBAETCS HMI»; TEPMHUH «IPHUMEP» MPUMEHSIOT IJis MPEACTABICHUS BapHAHTOB
peanu3zallud BJEMEHTa MCCIEelOBaHUs, IMPHUBENEHHbIX B KadecTBe IpuUMepa, HO He
NPEACTABISIIOIUX COOOH HMCYEpPIBIBAIOLINA WM OrPAaHMYUBAIOIIMN CHHCOK YKa3aHHBIX
BAPMAHTOB pealu3aliy; U IPUMEHEHHEe TEPMUHOB, TaKUX KaK «IPeANOUYTUTENbHO»,
«TIPEeNNOUYTUTEIIbHBIN», «KeNaTeNbHbII» UIIH «KeNaTeJIbHO», U CJIOB, UMEIOLIUX aHAJOTHYHOe
3HaueHUe, He CleAyeT CUUTATh yKa3aHUEM Ha TO, YTO KOHKPETHbIE OTJIINYUTENbHbIE TPU3HAKU
SBJISTFOTCSl PEINAOIIMMU, HEOOXOAMMBIMH WJIM BaXKHBIMU ISl CTPYKTYPBI WM (PYHKLIUH
n300peTeHusi, a O3Ha4yaeT, 4YTO OHM TPHUBENEHBl WCKIIOYHTEIBHO MJISI  BBIICICHUS
aNbTEPHATUBHBIX WJIM JAOMOJHUTENbHBIX OTIMYUTENbHBIX PU3HAKOB, KOTOPbIE MOTYT WUJIU HE
MOTYT OBITh MpPHUMEHEHbl B KOHKPETHOM BapHWaHTe peanu3auud. Kpome Toro, TepMHH
«COIepXKaIUil» SBISETCS CHHOHUMOM (hpa3 «ComepikKallMii 1O MeEHbIIeH Mepe» WiIH
«BKJIFOHAKOLUNA MO MeHbIed Mepe». lIpu onmcanum mnpouecca TEPMHUH «BKJIFOYAKOLIUI»
03HA4aeT, YTO MPOLECC BKIIOYAET 10 MeHbIIEH Mepe YKa3aHHbIE CTaUU, HO NPH 3TOM MOKET
BKJIIOUaTb JAOMOJHUTENbHbIE CcTaniuu. Ilpu omucaHuum coequHEeHHUs, KOMIO3ULIMM WU
yCTpOICTBA TEPMHUH «COAEp’KallMi» O3Ha4yaeT, 4YTO COEAMHEHHEe, KOMIIO3ULUS WU
YCTPOICTBO CONEP>KUT MO MEHbIIEH Mepe YKa3aHHble OTJIIMYUTENbHble MPHU3HAKU WU
KOMITOHEHTBI, HO TaKXe MOKET COAEP>KaTh JAOMOJHUTEIbHbIE OTINYUTENbHbIE IPU3HAKN WU
KOMIIOHEHTbI. AHAJIOTMYHO, OIHCAHUE TPYIMIbl 3JEMEHTOB, CBSI3aHHBIX COIO30M «HU», HE
TpeOyeT Haiu4us B TPYIIE KaXIOr0 M3 YKa3aHHBIX 3JIEMEHTOB M CIENyeT YUTaTh Kak
«W/Unu», eClIM He yKa3aHO HWHOe. AHAJOrMYHO, OMHCAHUE TPYIIIbI 3JIEMEHTOB, CBSI3aHHBIX
COI030M «HWJIM», HE MOJPa3yMeBaeT B3aMMHOIO MCKJIIOUEHMsI 3JIEMEHTOB B IPYyIIIE U CIeNyeT

YuTaTh KakKk <<I/I/I/I.]'II/I>>, €CJIN HEC YKAa3aHO UHOC.

[0077] B cny4yae nmpuMeHEHHUs] B HACTOSIIEH 3asiBKE MO CYINECTBY JIFOOBIX TEPMHHOB

BO MHOKECTBEHHOM H/HJIN CAWHCTBECHHOM 4YHCJIC CIICHUAJIMCThI B I[aHHOfI obmactu MOTYT
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NePEBOIUTh MHOKECTBEHHOE YHCJIO B €AMHCTBEHHOE W/WIIN €IMHCTBEHHOE B MHOYKECTBEHHOE
B COOTBETCTBMM C KOHTEKCTOM W/WIK TpuMeHeHHeM. [l SICHOCTH  pas3iudHbIe
npeoOpa3oBaHusl €IUHCTBEHHOE YMCIIO/MHOKECTBEHHOE YHCJIO MOTYT OBITh SIBHO YKa3aHbI B
Hacrosimeil 3asBke. POPMBI €MMHCTBEHHOTO YHCIA BKJIIOYAIOT (POPMBI MHOMKECTBEHHOTO
yrcna. OTaenbHOe YCTPOMCTBO MIIM HHOM 3JIEMEHT MOXKET BBITIOJIHATD (PYHKIIUH HECKOJIBKUX
3JIEMEHTOB, YKa3aHHBIX B (popmyne m3o0pererns. ToT QakT, 4TO KOHKPETHBIE MMOKa3aTely,
NPUBEACHBl BO B3aMMHO pPAa3JIMYHBIX 3aBUCHUMBIX NYyHKTax (OpMysbl H300peTeHHs, HE
O3Ha4yaeT, 4YTO TNPUMEHEHHe KOMOMHAIIMM YKa3aHHBIX I[IOKa3aTeleli He MOXKeT ObITh
s¢¢pextuBHbIM. JII0OBIE ccbUTKHM B popMysie M300peTeHus] He CIEAYEeT pacCMaTpUBaTh, Kak

OrpaHUYMBAIOLINE 00BEM N300PETEHUSI.

[0078] Cnenyer moHuMMaTh, 4TO B JIIOOOM M3 ONHMCAHHBIX B HACTOSINEH 3asiBKE
COEIMHEHUH, CONepsKalINX ONUH WK OoJiee XHUpalibHbIE LIEHTPBI, B CIIy4ae SIBHOTO YKa3aHUs
abCOMIOTHON KOH(PUTYpallMK KaKABIA M3 I[EHTPOB HE3aBUCHMO MOXKET WMeTh R-
KOHPUTYPALMIO WA S-KOHPUTYPALHMIO WA CMECh YKa3aHHBIX KOHpurypauuid. Takum
o0pa3oM, COeOWHEHWs, TPEACTABICHHbIE B HACTOSIIEH 3asBKEe, MOTYT SBJISTHCS
SHAHTHOMEPHO YHUCTBIMH, JHAHTHOMEPHO OOOTAIIEHHBIMH, PALEMUYECKUMH CMECSMH,
OUACTEPEOMEPHO  YHCTBIMH,  JUACTEPEOMEpPHO  OOOTAIEHHbIMH  WJIH  CMECSIMHU
crepeon3omepoB. Kpome Toro, ciaenyer moHUMAaTh, YTO B JIFOOOM M3 OMUCAHHBIX B HACTOSIIEH
3asBK€ COEOUHEHHWH, COIepKalluX OIHYy WU OoJiee JIBOHHBIE CBsI3H, OOpa3yroIue
reOMETPUYECKHUE H30MEPhI, KOTOpPble MOTYT OBbITh oOmpenefieHbl, kak E wuimu Z, aToMbl
yriepoaa Opu KaKAOW M3 ABOMHBIX CBSI3€M HE3aBUCUMO MOryT uMmers E wnmn Z wnn

CMELIAHHYIO KOHQUTYpaLHIO.

[0079] Ananoru4yHo, clieAyeT MOHMMATh, YTO JIOOOE M3 OMUCAHHBIX B HACTOSIIEH
3asiBK€ COEMHEHHH, TaKKe BKJIIOYAET BCe TayToMepHble (opmbl. Hanpumep, BKIrO4aeT Bce
TayToMepsl pochatHbix U Gpochopornoarneix rpymnm. [Ipumepr! Tayromepos docdoporuoara

's—F|>—o\ S=P—0Q Hs—F|>—o s_—l—o\
BKJIFOYAIOT CJIEAYIOLINE: o & o OH &% u OH & :
Kpome TOro, BKJIIOYEHBI BCE€ TAayTOMEpPbl TI'ETEPOLIMKIMYECKHX OCHOBAHUH, HM3BECTHBIC B
NaHHOW OOJIaCTH, BKJIFOYAs TayTOMEpPbl MPHUPOIHBIX U WCKYCCTBEHHBIX IyPUHOBBIX U

MUPUMHUINHOBBIX OCHOBAHUIA.

23



K zasBre Ne201491493

[0080] Cnenyer moHMMAaTh, YTO €CITU COENMHEHUS, ONTMCAHHBbIE B HACTOSIICH 3asBKE,
UMEIOT HEYKa3aHHbIe BAaJEHTHOCTH, BAJIEHTHOCTH 3aHSAThI aTOMaMH BOJOPONA WM HX

W30TOMNOB, HANIPUMeEp, Bopopona-1 (mpoTus) U Bonopoaa-2 (aeirepusi).

[0081] Cnenyer moHUMATh, YTO COEIMHEHUS, ONTMCAHHBIE B HACTOALIEH 3asBKE, MOTYT
OBITh MOMEUEHBbI H30TOMAMH. 3aMECTUTENU C HM30TOMAMH, TAKHUMH Kak IEHTEpHid, MOTYT
obecrieunBaTh ONpEIEICHHbIE TepaneBTHYECKHE MPEUMYIIECTBA B pe3yjbTare Oolee
BBICOKOH MeTabOIu4eCKOol yCTOWYMBOCTH, HATIPUMED, YBEIUYEHHE BPEMEHH MOJyBbIBEICHUS
in vivo unu CHUXKeHUe TPeOyeMbIX TO3UPOBOK. KakIblii XUMUYECKUH 3JIEMEHT B CTPYKTYpe
COCIMHEHUs] MOKET BKJIFOYAaTh JIOObIe M30TOMBI YKAa3aHHOTO JJjieMeHTa. Hampumep,
COZIep’KaHUEe aToMa BOJOPONA B CTPYKTYpPE COSAMHEHHS] MOKET OBITh SIBHO YKA3aHO WITU
MoJpa3yMeBaThes. B m0O0M MOJIOKEHNN B COENMHEHUH, B KOTOPOM MOXKET HAXOAUTLCS aTOM
BOJIOPOZA, aTOM BOAOPOJA MOKET MPENCTaBNsATh cOOOW JIFOOOW W3 M30TOMOB BOAOPONA,
BKJIIOYasi, HO, HE OrPaHUYMBASICh MU, BOJOpoA-1 (mpotuit) u Bonopoa-2 (neirepuii). Takum
o0pa3oM, B HaCTOsIeH 3asBKE ONMHCAHUE COEIUHEHHUS OXBAaTbIBAET BCE BO3MOXKHbBIE

HU30TOITHBIC (I)OprI, €CJIM U3 KOHTCKCTA AIBHO HE CJICAYECT MHOC.

[0082] Cnenyer moHMMATh, YTO CIOCOOBI M KOMOWHAIIMU, OMHCAHHBIE B HACTOSIIEH
3asiBK€, BKJTIOYAIOT KPUCTAJUTMYECKUE (POPMBI (TaKKe M3BECTHBIC, KaK MOJUMOP(BI, KOTOpPbIE
BKJIIOYAIOT PA3JINYHBIC BHUIBI KPUCTAUTMYECKUX CTPYKTYP OTHOTO U TOTO K€ XUMHYECKOTO
cocTtaBa CoelWHEHUs1), amopdHbie ¢asbl, COJU, COJbBATBI M THUAPATHL. B HEKOTOPBIX
BapHAHTaX pealu3alii COENUHEHUs, OMHCAHHbIE B HACTOSIMIEH 3asBKEe, CYLIECTBYIOT B
COJIbBATUPOBAHHBIX (hopMax ¢ (papMaleBTUYECKU MPUEMIIEMBIMU PACTBOPUTENSIMU, TAKUMU
KaK BOJAA, STAHOJN W T.M. B Apyrux BapuaHTax peanu3aliil COCIUHEHHs, OMHUCAHHBIE B
HACTOSIIEH 3asBKe, CYIECTBYIOT B HeCOJNbBaTHUpOBaHHOU (popme. CoNbBaTHI CONMEPIKAT, KaK
CTEXUOMETPUYECKHUE, TAK U HECTEXHOMETPHUECKUE KOJIMYECTBA PACTBOPUTEIS,, U MOTYT OBITh
MOJNlydYeHbl B TPOLECCe  KPUCTAUTM3aUUU C  (papManeBTUYECKH  MPUEMIIEMBIMU
pacTBOpPUTENSIMUA, TAaKMMH KaK BOJIA, OTaHOJN ® T.M. [uapaTel 0OOpa3yloTcs, eciu
pPacTBOPUTENIEM SIBJIIETCS BOJA, U AJIKOTOJISITHI OOPA3YIOTCS, €CJIM PACTBOPUTENIEM SIBJISIETCS
criupt. Kpome TOro, coequHeHus, OMMCAHHbIE B HACTOSIIEH 3asBKE, MOTYT CYIIECTBOBAThH B
HECOJIbBATUPOBAHHBIX, a TAaKXKe COJIbBATHPOBAHHBIX (opmax. B menom, B OTHOIEHUU
COEIMHEHUI W CIOCOOOB, ONMUCAHHBIX B HACTOSIIEH 3asBKE, COJIbBATUPOBAHHBIE (HOPMBI

ABJIAIOTCA S3KBUBAJICHTHBIMH HECOJIbBATUPOBAHHBIM (I)OpMaM.
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[0083] [Ipu onmmcanmu nuama3oHa 3HAYEHHUH CIEAYET IMOHWMATh, YTO BEPXHUN H

HIDKHAH npeacyibl U KaXXA0€ MPOMEKYTOUYHOEC 3HAYCHHUE, HAXOAALICCCA MEXKAY BEPXHUM U

HUKHUM NpEaAciiaMiu, OXBATBIBAKOTCS BapUaHTAMU pEaInu3alviu.

CoenuHenust

[0084] HexkoToprie M3 BapwaHTOB peajn3ally, OMHCAHHBIE B HACTOSALIEH 3asBKE,

OTHOCATCS] K COEAMHEHUIO, BBIOpaHHOMY 13 hopmyel (1), popmyast (II) u popmymner (I111) wnnm

(bapMareBTHUECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COCTUHEHUN:

B1A

P R2A wnilH
R5A

20 [
w
b3

20 e
S
b3

A,
@

0y dn

I

. plA RIB 1C .
rne: B, B u B He3aBHCHMO MOTYT MPENCTaBIsATh COOOM BO3MOKHO 3aMeIeHHOe
reTepOLUMKINYECKOE OCHOBAHUE WJIM BO3MOXKHO 3aMEILIEHHOE MeTePOLIMKINYECKOe OCHOBAHUE
. . 1A
C 3alllMIIEHHOU AaMHWHOI'PYIIIOH; R MOKET 6bITb BbI6paH U3 BOAOpPOAA, BO3MOXKHO

3aMCIICHHOIo anujaa, BO3MOXHO 3aMeH.[eHHOI>i AMHWHOKUCJIOTHI, HpI/ICOGI[I/IHeHHOI\/'I quepes O,
Z3A

R1A ; €CJIM MyHKTHUpHas JUHUS (

OR7A, R 4
I) mpencrasiaser coOOH ONMHAPHVIO CBS3b, R** Mmosxer n encrasiats coboil CH,, u R34
y p

1A ﬁ2A

—————— ) dbopMyIbI

MOXET MPEACTaBIATh co0oi O (KHCIOPOA); €Cu MyHKTHPHAs JTUHHS (------ ) dopmyasr (1)
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OTCYTCTBYET, R** MoskeT ObITh BBIOpaH M3 BO3MOKHO 3aMeIeHHOro Cj ¢ aJKiiia, BO3MOKHO
3aMeleHHOro (o alKeHuaa, BO3MOXKHO 3aMelleHHOro (o aJKMHUIA, BO3MOXKHO
3ameleHHoro Csg LMKIJIOANKHIIA, BO3MOKHO 3aMelneHHoro —O-Ci¢ alKuia, BO3MOXKHO
saMmertrieHHOro O—Cs.¢ ankeHmIa, BO3MOXKHO 3amereHHOro O—Cs.¢ aJIKMHIIA U [UAHO, U R34

MoskeT ObITh BbIOpan u3 OH, —OC(:O)RA M BO3MOKHO 3aMEIIEHHOM aMHUHOKHCJIOTHI,
RSB 6B

gs\o R7B

. 1B -
npucoennHeHHol depe3 O; R~ moxker Obith BbiOpaH u3z O, OH, O ,
0O

RSB o O )J\
. O
§\0>{z2BLR1oB, ’\67_/ \/\S R11B

AMUHOKHCJIOTBI, NPUCOEANHEHHOH uepe3 N, U BO3MOXKHO 3aMELIEHHOTO CI0KHOI(UPHOTO

, BO3MOXHO 3aMeIleHHOHU

o 1C 2C
MPOU3BOAHOIO AMUHOKHUCJIOTHI, nNpucoennHeHHON udepe3 N; R u R™ He3aBUCMMO MOryT

R  R10C
11C
f'é ~o R
ObITh BBIOpaHbl U3 O, OH, Bo3MOkHO 3amerneHHOro C|¢ aIKOKCH, O ,
r12¢ Rt Q i
O
£\0><Z1CJJ\R14C, ii/ \/\S R15C, BO3MOKHO ~ 3aMeIEeHHOM

AMUHOKHCJIOTBI, NPUCOEANHEHHOH uepe3 N, U BO3MOXKHO 3aMELIEHHOTO CI0KHOI(UPHOTO

o 1C
MPOU3BOAHOIO aMHHOKHUCJIOTBI, MPUCOCIUHEHHOU YEPE3 N; win R MOXKET MNPECACTABJIATD

0O

L
R'¢¢0—pP—o0 P—Oz

OR17C éR18C
., n 2 o . 2B 53C
coboit u R™ moxer npencrasnsate cobort O i OH; R™ u R

HE3aBHUCHMO MOTYT OBITh BBIOpPAaHBI W3 BO3MOXHO 3aMelneHHoro Ci alkuiaa, BO3MOXHO
3amemmeHHoro (o alKeHWIa, BO3MOXKHO 3amelieHHOro Co alKUHHIA, BO3MOYKHO
samerrieHHOro —O—Cj¢ ankmia, BO3MOXKHO 3amelneHHOro —O—Cig ajIKeHWIA, BO3MOXKHO
Y Te

samerrieHHOro —0O—Cj3.¢ aJIKMHUIA, BO3MOXKHO 3aMelleHHOro Cs. [MUKIIOAJIKWIA U IUAHO, R
MoskeT ObiTh BbIOpaH u3 OH, —OC(:O)RC M BO3MOKHO 3aMEMIEHHOM aMHUHOKHCJIOTHI,

. 4A 3B 5C .

npucoennHeHHOH yepe3 O; R™, R™ u R™ He3aBUCHMO MOTYT MPEICTaBISITh COOOM TajioreH;
SA 4B 6C . 6A TA
R™, R™ u R”" He3aBHCHMO MOTYT MpEACTaBIsATh COOOH Bomopon wiu rajores; R™, R™ u

RSA HE3aBUCUMO MOT'YT OTCYyTCTBOBATH UJIM HE3ABUCUMO MOIYT OBITh BbI6paHbI H3 BOAOpOAA,
26
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BO3MOXKHO 3amelneHHOro Cio4 alIKuiia, BO3MOXKHO 3aMelieHHOro Cr.o4 aJIKEHMIIA, BO3MOKHO
3ameleHHoro C,o4 aNKMHMIA, BO3MOJKHO 3aMelleHHOro (i3 LMKIOANKUIA, BO3MOXKHO
3amemeHHOTO (3¢ IMKJIOAJIKEHWIA, BO3MOXHO 3aMEIIEHHOTO apuia, BO3MOXKHO
3aMEIEHHOTO TeTepoapuyia, BO3MOXKHO 3amelneHHOro apui(Cie aJKuia), BO3MOXHO

15A 16A 17Ap 18A
3amemennoro *—(CR "R ™) ,—0-Cy_»4 ankuna, Bo3M0xkHO 3amemeHHoro *—(CR" R ™)—0O-

R1 9A RZOA
R2IA  RZA  R2A o 0
KL ‘LLL><Z4AL R24A ;g\/\ )J\
C|4 aJKeHuna, O \ , S R%A,
@)
Q
R28A O
b @)
Nl A
r
R26A  'RZ7A u R® . i R® moxer npexcraBiste coGoit
@) @)

I I
R12AO—P—-O—P——§

OR13A OR14A
— -m nu R7A MOIKET OTCYTCTBOBaTb NI MOIKET HpeI[CTaBJ'IﬂTb

6A 7A
uR

coboit Bogopox; uinn R COBMECTHO MOTYT 00pa3oBbIBaTh (pparMeHT, BEIOPAHHBINA U3

*
*

BO3MOKHO 3aMCIICHHOTO U BO3MOKHO 3aMEHICHHOIO , 1€ aTOMBI

6A 7A
uR

KHCJIOPOAA, MPUCOSAUHEHHBIE K R , aToM ¢ocdopa 1 ykasaHHbIH (HparMeHT 00pa3yroT

KOJIbLIEBYIO CHUCTEMY, COJAEPKAIIYI0 OT LIECTH A0 AECSATH UJICHOB; R He3aBHCHMMO MOXKeT
OBITh BBIOpAH M3 BO3MOXKHO 3ameleHHOro Cjj4 aikuia, BO3MOXKHO 3aMmemeHHOro Cj o4
alIKeHMJIa, BO3MOXKHO 3aMmelneHHOro Cro4 alIKMHHUJA, BO3MOXKHO 3amemneHHoro Csg
OUKJIOAJIKMIA, BO3MOXKHO 3amerleHHOro s LHKIOAJIKEHMIA, NR*°AR3 IA, BO3MOKHO
3aMEIIEHHON aMHUHOKHUCJIOTHI, TMPUCOEAMHEHHON uepe3 N, W BO3MOXKHO 3aMEIIEHHOTO
CIIOKHO3(UPHOTO MPOU3BOIHOTO AMHUHOKHCIIOTHI, PUCOSTHHEHHON uepe3 N; R4y RMA
HE3aBUCUMO MOTYT TMPEACTABISATH COOOM BO3MOXKHO 3aMEIICHHYK) aMUHOKHUCIOTY,
MPUCOSANHEHHYID 4epe3 N, WM BO3MOXKHO 3aMElIEHHOe CIIOKHO3(UPHOE MPOU3BOIHOE

124 13A 14A
, R u R

AMUHOKHUCJIOTBI, TpucoeauHeHHon dyepe3 N; R HE3aBUCUMO MOTYT

OTCYTCTBOBAThb WJIM HE3aBUCUMO MOTYT IMPEACTaBIATb COOOH BONOPON; KayKIbIH R"A,

16A

. L pl7A L pl18A o
kaxapli R, kaxaeiii R U Kaxaelii R HE3aBHCHMO MOTYT TMPEACTaBIATh COOOH
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. 19A p20A P22A H23A pSB p6B
BOJOPOJ, BO3MOXKHO 3aMeIrneHHbId C) o4 aJIKUJI WA aJIKOKCH; R ? , R R, R™*, R, R,

RSB, RQB, RQC, RIOC, R'* u R"C nesasucumo MOTYT OBITh BBIOPAHBI U3 BOJOPONA, BOZMOMKHO
3amerieHHOro Ci.o4 aJKuiia ¥ BO3MOKHO 3aMEILIEHHOTO apuia; RZIA, R24A, R7B, RIOB, R'Cyu
R'*C HesaBHCHMO MOTYT GBITH BBIGPAHBI H3 BOZOPONA, BOSMOXKHO 3aMeleHHOro C).o4 aNKHIA,
BO3MOKHO 3aMEIICHHOTO apujia, BO3MOXKHO 3amerneHHoro —O-Cj,4 alKuiga U BO3MOXKHO

2354 [29A lIB 15C
, R®*, R"® i R"C nesasucumo moryr Gbith BbIGpaHbI U3

16C
BOAOPOAA, BOZMOXKHO 3aMCIICHHOTO C1_24 aJIKhJla 1 BO3MOKHO 3aMCLICHHOIO apuia; R ,

3ameteHHoro —O-apuna; R

17C 18C .

R'™ u R™™ He3aBHUCHUMO MOTYT OTCYTCTBOBATh MJIM HE3aBUCUMO MOTYT MPENCTABIATh COOOMH
. p26A 27A N

Bogopon; R u R HE3aBUCUMO MOTYT MpPencTaBisTh coboil -C=N wiu BO3MOKHO

3aMEIIEeHHbIH 3aMeCTUTENb, BbIOpaHHbIA 13 Co g opraHmikapbonmna, C, g ankokcukapOoHUIa

28A
MOKET OBITh BBIOPaH W3 BOAOPOIA, BO3MOXKHO

u C,g opraHunamuHokapOoHuia; R
3aMeleHHOro Cjs-ajkuiia, BO3MOXKHO 3amerneHHOro Cro4 alKeHWaa, BO3MOYKHO
3aMeleHHOro Croy4 AJKUHWIA, BO3MOXKHO 3aMeleHHOro Cig LUKIOAJKWIA U BO3MOXKHO

30A 31A
°* u R”'" He3aBUCUMO MOTYT OBITh BBIOpaHbBI M3

3ameleHHoro Csg LUKIOankeHuna; R
BOJIOPOZA, BO3MOXHO 3aMelleHHOro Cj.p4-alikuiia, BO3MOKHO 3amelleHHOro Cr.o4 ajkeHuna,
BO3MOXKHO 3ameleHHoro Cio4 alKUHMIIA, BO3MOXKHO 3amMelieHHOro (i LUKJIOANKWUIA U
BO3MOXHO 3amemeHHOro (s mukioankenwia; anst  ¢opmyner (1)  ------- MOJKET
NPEACTaBISATh COOONW OAMHAPHYIO WIIM JBOWHYIO CBS3b; €CIH ------- npeacTaBisier coOoi
ONMHAPHYIO CBSI3b, KaXKABIN R’C u xaxaeii R* Hesasucumo MOTYT TpPEACTABISATh COOOU
BOJIOPO WJIW TaJIOT€H; U €CIH ------- MPENCTaBIsieT COOOW MABOWHYIO CBSI3b, KasKIbIH R’
OTCYTCTBYET M KaXKbII R¥ nesaBucuMo Mosxer NPEACTaBISTh COOOH BOAOPOA MIIH TaJIOTeH;
R 1 R© nesasucumo MOTYT MPENCTABISATh COOOH BO3MOKHO 3aMeIleHHbIH C p4-aJIKUJI, M U

N HE3aBUCUMO MOTYT paBHAThHCs O vutH 1; p ¥  HE3aBUCUMO MOTYT ObITh BbIOpaHbl U3 1, 2 u 3;

1A 2A —53A 4A 1B 2B 1C
I MOXET paBHsATbC | wnmum 2; 27, 277, 277, 27, Z°, Z77 u Z =~ He3aBUCUMO MOTYT

npeactaBisTe codoit O mnm S; W, NPU YCJIOBUHM, YTO KOTAA INMyHKTHPHAs JUHHUA (------ )
ﬁZA
R8Ao—P—§

A
R® , rne R* MPEACTABIISIET

dopmysl (I) oTCyTCTBYET; R npencrasisier coboi
coboii HezamemmeHHbIH Cj_4 ankuia Wiu (peHm1, BO3MOXKHO HAPA-3aMEeIIeHHBIH raJIoreHOM W
mermiom, n R™ NPEACTaBIsieT COOOW CIIOKHBIA METHJIOBBIH 3(Hp, CIOXKHBIA STHIIOBBIN
3¢up, CIOXHBIA HW3ONPOMWIOBbIA 3QHp, CIOXKHBIA H-OyTHIOBBIA 3(Hp, CIOXKHBIN
O€H3HUIIOBBIH 3 U WK CIOXKHBIN (PEeHUITOBBIN 3PP AMHHOKHCIIOTHI, BEHIOPAHHON U3 MIIULIUHA,

. 3A
aJlaHWHA, BajHA, JielIWHa, (QeHwnanaHnuHa, TpunrtopaHa, METHOHWHA W TpoinHA; R

. 4A o S5A .
npexacrasisier cobort OH; R™ npencrasnsier codoit prop; R™ npencrasnser coboit ¢prop nimm
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BOAOPOI; H B MpenCTaBiIsieT COOOH He3aMeUIEHHBbIM Ypalir, TOoraa R* He Mmoser
npenctaBisite codoit —OCH3; npu yciaoBuu, 9TO KOTra MyHKTHPHAS JTHHUA (------ ) bopmyJIbl
(I) orcyrcrByer; R npencrasisier cobori H; R* npencrasisier cobdoii OH; R*
npexncrasisier coboii drop; R™ npencrasusier coboit drop; u B mpencraemser coGoii
He3aMeIeHHbIH IMTO3HH; Torna R™ He Moxer NPEACTABIATH COOOH aJUIEHIT; IPH YCIIOBUH,
YTO KOI'Jla NyHKTUPHAs JINHUS (------ ) dopmynel (I) orcyreTByeT; R4 npezacrasisier codoit H;
R** npencrasmser coGoit OH; R* mpencrasiser coboit drop; R™ mpexncrasusier coGoii
BOJIOPOI; U B npencrapisier coOOH He3aMelleHHBbIH TUMHH; TOTTIa R* He Moxer
NpencTaBisiTh coboit C; anKuWi, 3aMelIeHHbI BO3MOXHO 3aMeIleHHOH N-aMuaorpymmoi
(manpumep, -NC(=0O)CFs); u, 0pu yCJIOBUH, YTO KOIZa MYHKTHPHAS JUHUA (------ ) bopmyIIbI
(I) orcyrcrByer; R npencrasisier cobori H; R* npencrasisier cobdoii OH; R*
npexncrasisier coboii drop; R™ npencrasusier coboit drop; u B mpencraemser coGoii

o 2A o
HE3aMCIICHHbIM IMTO3HUH, TOr1a R*" He MmoxkeT NpEaACTaBJIATD co00i1 STHHUIL.

[0085] B HekoTOpbIX BapwaHTax pealu3alud COEAMHEHUE MOXKET MPEICTaBISATh

. 1A
coboit coenunenue Gopmyiel (I) unm ero apmManeBTHYECKH MPUEMIIEMYIO COJb, rae: B

MOYKET TPEACTaBJISATh COOOH BO3MOJKHO 3aMEIEHHOE TeTEPOLUKINYECKOe OCHOBAHUE WU

BO3MOJKHO 3aMEILEHHOE MeTePOLMKINYECKOE OCHOBAHUE € 3ALIUIIEHHON aMUHOIPYIIION; R4

MO’KeT OBITh BBIOpPAaH HM3 BOAOpPOAA, OR7A, RA R'A ; eciau
MyHKTUPHAsl JUHUA (------ ) dopmynsr (I) mpencraBmsier coOOH OIWHAPHYIO CBS3b, R*

npexncrasiuser coboit CH, u R* mpencrasmser coBoit O (KMCIOPOX); €CIM MyHKTHpHAs
auHus  (------ ) dopmymsr (I) orcyrctByer, R** Moxer ObiTh BHIOPaH M3 BO3MOXKHO
3amerneHHOro C_g ajkiiaa, BO3MOKHO 3aMeleHHOTO Cy g aJIKEHUIIA, BO3MOYKHO 3aMEIIIEHHOIO
Cy¢ ankuHMIA, BO3MOKHO 3ameleHHOro —O—C ¢ ajikuia, BO3MOKHO 3amelieHHOro —O—Cs
ANKEHMIIA, BO3MOXHO 3amerneHHoro —O—Csg ankMHWIA WM UMaHo, u RS MPEICTABIISIET
coboir OH; R* moxer MPENCTaBIsSITh COOOW TrajoreH; R3* moxer MPENCTaBJISITh COOOM
BOJIOPOZ WJIH TaJIOTEH; R6A, R’ u R® mesasucumo MOTYT OTCYTCTBOBATb WJIM HE3aBUCHMO
MOTyT OBITh BBIOPAaHBI M3 BOAOPOAA, BO3MOXKHO 3amemeHHOro (.4 aliKkuja, BO3MOXKHO
3amemeHHoro (o4 alKeHWnIa, BO3MOKHO 3amerneHHOro Cjpo4 aJKHHUIA, BO3MOXKHO
3aMeleHHOro Cs¢ LUKIOAIKHIA, BO3MOXKHO 3aMelieHHOro (3¢ LHUKJIOAJIKEHUIA, BO3MOYXKHO
3aMEIEHHOTO apujia, BO3MOXKHO 3aMELIEHHOrO TreTepoapuiia, BO3MOXKHO 3aMEMEHHOTO

15Ap 16A
apun(Ci¢ ankmma), Bo3MOxkHO 3amemeHHoro *—(CR™"R™),—0-Ci4 ankumna, BO3MOXKHO
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R1 9A RZOA
%’L R21 A
3aMEIEHHOT0 *—(CR17AR18A)q—O—C 124 aJIKEHHJIA, O ,
Q
R28A

RZA  R2A O

o 2
PV a
‘7??— 74K R24A | fj \/\S )k R25A , R26A "R27A

0
o% O
0 R'2A0— | O—I|3|'
fé \ |
OR13A OR14A

R%A .y R® MoskeT npencTaBisth cofoid - -m

O
r

O

—T
[VaVaV,V

6A 7A
u R

7A .
u R'™ moxer orcyrcTBOBaTh MM mpencTaBisATh coOoil Bomopox; wim R MOTYT

*

COBMECTHO 00pa3oBBIBaThH ()parMeHT, BHIOPAHHBI W3 BO3MOXKHO 3aMEIIEHHOTO u

*

BO3MO>KHO 3aMELIEHHOTO , TTIe aTOMBI KHUCJIOPOAA, TPUCOCTUHEHHBIE K R* u

7A .

R, arom ¢ocdopa u ykazaHHBIH PparMeHT OOpa3yrOT KOJBLEBYID CUCTEMY, COAEPIKAIIYIO
A

OT WWeCTH 1O HECSTH wiIeHOB; R°® He3aBUCHMO MOKET ObITh BbIOpaH M3 BO3MOKHO

3amemnieHHOro Cjps ankuia, BO3MOXKHO 3amelieHHOro Cpp4 aNKeHHJIA, BO3MOXKHO

3ameleHHOro Cpo4 alKMHMIIA, BO3MOXKHO 3amelleHHOro Csg LMKIOAIKUIIA, BO3MOYKHO

30AR3 1A

3amemeHHoro Cs¢ mukiaoaikeHusia, NR , BO3MOJKHO 3aMEIeHHON aMHUHOKHUCIIOTEHI,

npucoenuHeHHOW 4Yepe3 N, U BO3MOJKHO 3aMELIEHHOTO CJIOKHO3(HPHOrO MPOU3BOJHOIO

loA 11A
“*u R

AMHUHOKHUCJIOTBI, MPUCOeNUHEHHON depe3 N; R HE3aBUCUMO MOTYT IPEACTaBIATH

co0OH BO3MOKHO 3aMEIICHHYI0 aMUHOKHCIIOTY, IPUCOEANHEHHYIO depe3 N, HMIi BO3MOKHO
3aMEIIeHHOE CJIOKHO3(UPHOE MPOU3BOAHOE AMHHOKHCIIOTHI, NMPUCOENWHEHHOH dYepe3 N;

12A [ 13A 14A
R, R n R He3aBUCUMO MOTryT OTCYTCTBOBAaTh WJIH HE3aBUCHUMO MOIYT MPEACTABJIATH

16A 17A

. . 1 15A o . .
coboii Bogopon; kaknbri R ™%, kakmerii R, kaxapiii R U KaxKOblil R'®* uesaBucumo

MOT'YT TNPEACTaBIATh COO0I BOAXOPOX, BO3MOXKHO 3aMmemleHHBbIH (o4 aJKUI WIH aJIKOKCH;
19A p20A p[22A 23A
R'%A R™, R™ u R™* HesaBucumo MOryT GbITh BBIGPAHBI H3 BOXOPOAd, BO3MOMKHO
. p2lA 24A
3ameteHHOoro Cjps ajnkuiaa U BO3MOXHO 3amelieHHoro apuna; R™ um R

30
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MOTyT OBITh BBIOPAaHBI M3 BOAOPOAA, BO3MOXKHO 3amemeHHOro (.4 aliKkuja, BO3MOXKHO

3aMeIIeHHOTO apuiia, BO3MOKHO 3ameriieHHOro —O—Cy »4 ajKuia 1 BO3MOKHO 3aMEIIEHHOTO —

25A 29A
u R HE3aBHUCHMO MOTYT OBITh BBIOpaHBl M3 BOJAOPOAA, BO3MOXKHO

26A 27A
u R

O-apuna; R
3amerneHHOro Cjp4 ajkujga U BO3MOXKHO 3aMEIIeHHOTro apuia; R HE3aBUCUMO
MOTYT MpeAcTaBisaTh codol -C=N ujiu BO3MOKHO 3aMEIeHHbBIN 3aMeCTUTEb, BHIOPAHHBIHN 13
C,.s opranmnkapbonmna, C,g ankokcukapbonmwna u C,g OpraHUJIaMHHOKapOOHWIIA; R4
MOKET ObITb BbIOpaH W3 BOIOPOAA, BO3MOMKHO 3aMelleHHOro () p4-ajKujia, BO3MOYKHO
3amemeHHoro (o4 alKeHWnIa, BO3MOKHO 3amerneHHOro Cjpo4 aJKHHUIA, BO3MOXKHO

30A
3aMEICHHOI'O C3_6 MUKJIOAJIKHJIa U BO3MOXXHO 3aMCIICHHOI'O C3_6 MUKJIOAJIKCHUJIA, R™* u

R3!'* nesasucumo MOTYT OBbITh BBIOpPAaHBI U3 BOAOPOA, BO3MOXKHO 3aMeIeHHOTo C1 p4-aliKuia,
BO3MOXKHO 3ameleHHOro Cro4 alKeHWsa, BO3MOXKHO 3aMmelleHHOro Cho4 aNkuHWUIA,
BO3MOJKHO 3aMeleHHOTo C3.¢ LUKIIOAIKUIA U BO3MOXKHO 3aMelieHHOro Cs¢ LIMKJIOAIKEHUIA;
m MokeT paBHAThCS (0 win 1; p ¥  HE3aBUCUMO MOTYT OBITh BbIOpaHbl U3 1, 2 u 3; r MOXKeT

1A 24 53A _ 4A .
paBHATbCA 1 win 2; 777, 277, 777 u Z'" He3aBUCUMO MOTYT NpencTaBisaTh codoit O wm S. B

HEKOTOPBIX BapHUaHTax pealu3auuu coeauHeHue Qopmynsl (I) Moxer UMeTh CTPYKTYpY,

MIPEACTABJICHHYIO B HACTOsIIIEN 3asBKE, IIPU YCJIOBUH, YTO KOIAA MyHKTUPHAsl JIUHUSA (------ )
ﬁZA
R8Ao—P—§

A
R® , THe R34 MPEACTABIISIET

dopmysl (I) oTCyTCTBYET; R npencrasisier coboi
coboii HezamemmeHHbIH C;_4 ankuia Wiu (peHm1, BO3SMOXKHO HAPA-3aMEIIeHHBIH raJIoreHOM W
mermiom, n R™ NPEACTaBIsieT COOOW CIIOKHBIA METHJIOBBIH 3(Hp, CIOXKHBIA STHIIOBBIN
3¢up, CIOXHBIA HW3ONPOMWIOBbIA 3QHp, CIOXKHBIA H-OyTHIOBBIA 3(Hp, CIOXKHBIN
O€H3HUIIOBBIH 3 U WK CIOXKHBIN (PEeHUITOBBIN 3PP AMHHOKHCIIOTHI, BEHIOPAHHON U3 MIIULIUHA,
AllaHUHA, BaIMHA, NeilluHa, (eHWnIanaHuHa, TpunrodaHa, METHOHHHA W NpONHMHA; R
npencrasiser coboit OH; R** npencrasmsier coboit drop; R™ nmpencrasmser co6oii drop mm
BOAOPOI; H B MpenCTaBiIsieT COOOH He3aMeUIEHHBbIM Ypalir, TOoraa R* He Mmoser
npenctaBisite codoit —OCH3; npu yciaoBuu, 9TO KOTra MyHKTHPHAS JTHHUA (------ ) bopmyJIbl
(I) orcyrcrByer; R npencrasisier cobori H; R* npencrasisier cobdoii OH; R*
npexncrasisier coboii drop; R™ npencrasusier coboit drop; u B mpencraemser coGoii
He3aMeIeHHbIH IMTO3HH; Torna R™ He Moxer NPEACTABIATH COOOH aJUIEHIT; IPH YCIIOBUH,
YTO KOI'Jla NyHKTUPHAs JINHUS (------ ) dopmynel (I) orcyreTByeT; R4 npezacrasisier codoit H;
R** npencrasmser coGoit OH; R* mpencrasiser coboit drop; R™ mpexncrasusier coGoii
BOJIOPOI; U B npencrapisier coOOH He3aMelleHHBbIH TUMHH; TOTTIa R* He Moxer

npencTaBisiTh codoit C; ankui, 3aMerneHHbii N-aMUIOrpy o, U, MPH YCIOBUH, YTO KOITa
31
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1A . 3A
MYHKTUPHAsl JUHUA (------ ) dopmyner (I) orcyrcrByer; R mpencrasmser coboit H; R
. 4A . 5A .
npexncrasisier coboit OH; R™ npencrasnsier codoit ¢pTop; R™™ npencrasusier coboit ¢prop; u
1A . . 2A
B'" mpencraensier coboli He3aMeLIEHHbI LUTO3WMH; Toraa R™ He MOXeT mpencTaBisaTh

co0OM 3TUHUIL.

[0086] B HekoTOphIX BapHMaHTax peaju3alUU R mosxer MPEICTaBJISITh  COOOM
1A

RGAO—IT—g

7A
OR’" . B HekoTopsIx BapnaHTax peannsamun 06a m3 R* n R7*

MOTYT NPEACTaBIATh

6A 7A
uR

coboii Bomopon. B apyrux BapmanTax peanmsanmu oda u3 R MOTYT OTCYTCTBOBaTh. B

APYTUX BapHaHTaX peaju3aluy MO MEHbIIEH Mepe OAUH U3 R® 1 R™ moxer OTCYTCTBOBATbD.

B npyrux BapuaHTax peajusaluy IO MEHbLIEH Mepe ONUH U3 R uR™

MO>KET NIPEICTABIISATD
coboit Bomopoxa. CrnenuamucraM B AaHHOW OOJIACTH TIOHSTHO, YTO €CJIU R* wum R™
OTCYTCTBYIOT, COOTBETCTBYIOIIUIN(€) aTOM(bI) KUCIOPOAa UMEET(X0T) OTPULIATEIbHBIN 3apsif.
Hanpumep, ecaun R OTCYTCTBYET, COOTBETCTBYIOLIMI aTOM KHUCJIOPOAa R umeer
OTPHULIATENIbHBIN 3apsii. B HEKOTOpPBIX BapuaHTax peanusaluuu 7" moxer MIPEACTABIISATh
coGoit O (kuciopoxn). B npyrux BapuanTax peamusauun Z'* MO:KeT mpencTaBisiTh coboii S

(cepy). B npyrux Bapuanrax peammsaimn R'™ moxer npencraBmsatb coboit MoHodochar. B

1A .
APYTUX BapHaHTax peajm3auud R MoxkeT npeactasisiTe coOoit MoHOTHO(OCDAT.

[0087] B HekoTOpBIX BapuaHTax peann3alud, €cliu R npencrapisier coboi
Z1A
RBAO—P—g

OR’A , OIUH U3 R4y R™

MOSKET MPENCTaBISATh COOOH BOXOPOH, a APYroi u3 R* u
R BBIOMPAIOT U3 BO3MOXKHO 3aMemeHHOro (o4 ajKuia, BO3MOXKHO 3aMerieHHOro Cp o4
aJKEeHHIa, BO3MOXHO 3aMelleHHOro o4 aJKMHHIA, BO3MOXHO 3amelneHHoro Csg
LMUKJIOAJIKUIA, BO3MOXKHO 3aMelneHHOro Cig LHKIOAJKEHHIA, BO3MOXKHO 3aMEIIEHHOTO

apusia, BO3MOKHO 3aMEIEHHOr0 reTepoapuia U BO3MOKHO 3aMerieHHoro apui(Ci.¢ ankuna).

6A 7A
u R

B HexkoTOprIX BapuaHTax peanuzaluud onuH u3 R MOXET TPEACTaBIATh CODOi

6A 7A
uR

BOAOPOJ, a Apyroit u3z R MO3KET MPEACTABJIATh COOOW BO3MOKHO 3aMereHHbIH Cj oy

4 u R™ HesaBucnmo MOTYT OBITh

ankwi. B nmpyrux BapumaHTax peamusanuu oba u3z R
BbIOpAaHBI U3 BO3MOXKHO 3aMemeHHOro Cj.o4 alIKMjIa, BO3MOXKHO 3aMeleHHOTo Ca.o4 aJIKEHUIIA,

BO3MOXHO 3aMCHICHHOI'O C2_24 AJIKMHMJIa, BO3MOXKHO 3aMCIICHHOI'O C3_6 MUKJIOAJIKHJIA,
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BO3MOXXHO 3aMEHICHHOTO C3_6 LHUKJITOAJIKCHWJIA, BO3MOXKHO 3aMCIICHHOI'O apujia, BO3MOXKHO

3aMELIEHHOIO reTepoapuia U BO3MOXKHO 3aMmerieHHoro apun(Cie ankuna). B HeKoTOpbIX

6A 7A
u R

BapHaHTax peanm3aunu oba u3 R MOTYT TPENCTABISITb COOOH BO3MOXKHO

6A 7A
u R

3amemneHHblii Ci.o4 ankmin. B ppyrux BapmanTtax peanuzauun oba uz R MOLYT

MPENCTaBIsITh COOONW BO3MOXKHO 3amelneHHbI C,)4 ajdkeHuJ. B HEKOTOpPBIX BapuaHTax

6A 7A
peanuzauun R™ u R

HE3aBUCUMO MOTYT MpPENCTaBJIsTh COOON BO3MOXKHO 3aMEIleHHBIE
BUJbl CJENYIOLIUX TPYII: MHUPHUCTOJENIA, MHUPUCTHUIIA, TAJbMUTOJICHNIA, MAJbMUTHIIA,
camueHuna, oJiensia, JJaujuia, BakLEHWJA, JUHOJeWsa, O-JIMHOJEHWNIa, apaxuIOoHWIa,
SHKO3aleHTaeHuIa, dpyLuia, 10KO3arekcaeHuna, Kanpuinna, Kanpuia, Jlaypuia, creapuia,

apaxuauia, 6ereHI/ma, JIMrHOLEpUiia U HEPOTUJIA.

. 6A 7A
[0088] B HexoTOphIX BapuaHTax peann3alud 1Mo MeHbIIer mepe oauH u3 R™ u R

o 15A1, 16A
MoxxkeT npenctaBisaTh codoit *—~(CR™R™),—0-Cio4 anxkun. B npyrux BapuasTax

6A 7A . 15Ap 16A
u R™ moryTt npencrasnate coboit *~(CR ™R ™);—0-C; o4 ankun. B

15A

peanuzanuu 0b6a u3 R

HEKOTOPBIX BapUaHTaxX peanu3aluu Kaxapli R m kxaxnabii R'64 NPEACTABISIIOT COOOH

. 15A 16A
BOAOpOA. B npyrux BapuaHTtax peanu3alnd NO MeHbLIed Mmepe oauH u3 R u R

npeacTaBisieT co00i BO3MOXKHO 3aMelneHHbIN Ci.o4 aKiI. B 1pyrux BapuaHTax peanusaiu

15A 16A
uR

1o MeHbIeil Mepe onuH 3 R npeacTaBisieT COOOH aNKOKCH (HarpuMep, OEH30KCH).

B HexkoTOprIX BapuaHTax peanu3allid p MOXKeT paBHATbC 1. B npyrux BapuaHTax

peanu3aluy p MOKET PaBHATHCS 2. B mpyrux BapuaHTax peaanu3aluyd P MOXKET PaBHSATHCS 3.

[0089] B HekoTOpBIX BapuaHTax peajin3aldd MO MEHbIIEH Mepe OIUH W3 RS u R™

. 17A1, 18A
MokeT mnpeacTaBiaTh coboit *—(CRR™)—~0-Csos ankenun. B japyrux BapuaHTax

6A 7A . 17Ap 18A
u R moryTt npencrasnares coboii *~(CR™ R —0-Cs04 ankenun.

18A

peanuzannu oba u3 R

B npyrux BapmaHTax peanu3anuy KaxAbld R u kaxmeii R NPEICTABISIIOT COOOH

BOAOPOA. B npyrux BapuaHTax peaqu3allMd NO MEHbLIEH Mepe OAUH U3 R4 u R'™4
MpencTaBisieT coOOW BO3MOXKHO 3amerneHHbli Ci,4 ankwi. B HEkOTOphIX BapHaHTax
peanu3aluu  MOXKET PaBHATHCA 1. B Apyrux BapuaHTax peanu3aluy  MOXKET PABHATHCS 2.
B npyrux BapuaHTax peanuzaluu  MOeT paBHATbCS 3. Eciam mo meHbluedl Mepe OuH U3
R4 R™ MpeCTaBisieT CoOoi *—(CRISARI(’A)p—O—Cl_M AJIKUJI FJTA *—(CR17AR18A)q—O—C2_24
ankeHm, Cj o4 aNKWI MOXKET OBbITh BBIOpaH W3 KaNpIUIiIA, Kampuiia, Jaypuiia, MUPUCTHIIA,

NaJbMHUTHJIA, CTeapuia, apaxuauia, OereHwna, JurHouepwia u ueporuna, U Cp o4 aKEHUI

MOKET OBbITh BBIOpAH M3 MHPHUCTOJICWIA, MAJbMHUTOJIEUIA, CAlMEeHWIA, OJIeWsa, SJIAuNIa,
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BaKLCHUJIA, JIMHOJCWIA, O-JIMHOJICHUIA, apaxuJoHHIaA, BﬁKOSaHeHTaeHI/IJ'Ia, Spyauiia Hu

JOKO3arcKCacHuJIa.

[0090] B HekoTOpBIX BapuaHTax peanu3alud, €cliu R npencrapisier coboi
Z1A
RGAO—P—§

7A o TA
OR'™, mo MeHbmel Mepe OmUH U3 R u R™ wmoxer ObITh BbIOpaH U3

R1 9A RZOA

Q
R28A
RZA R2A R2A Q p) S

b e Jooos r

Z4A R24A . TA
5 , '??,_ " R26A  “R27A . ¥ ApyTOit M3 RA L R

MOJKET OTCYTCTBOBATh HJIM MOKET OBITh BHIOPAH M3 BOIOPOAA, BO3MOXKHO 3aMereHHOTo C1 g
ANIKAJIA, BO3MOXKHO 3aMeleHHOro Ch oy ajKeHusa, BO3MOKHO 3aMereHHOro Csrog alKUHUNA,
BO3MOXKHO 3ameleHHOrO Cig MUKIIOANKUAIA, BO3MOXKHO 3amelneHHOro Ci.g MUKIIOANKEHNIA,

BO3MOJXKHO 3aMCIICHHOI0 apujia, BO3MOKHO 3aMCUICHHOTO TI€TEpoapuia U BO3MOXKHO

3amernieHHoro apmi(C_¢ ankuna).

[0091] B HekoTOpBIX BapuaHTax pealn3alydd MO MEHbIIEH Mepe OIUH W3 R* u R™
R19A RZOA
R21A R2A R O

“&$~><Z4AJLR24A
MOYKET TIPENCTaBIATb COOOM O 12001

R1 9A RZOA

%

MOTYT MPEACTABISTH COOOH O . Ecnn

. B HekoTopbIX
R21A

6A pTA
BapuaHTax peanusauuu oba m3 R u R

R1 9A RZOA

%

. 19A 20A
MPENCTaBISIFOT COOO0H o) , R"* 4 R™* Hesasucumo

R21A

OIUH Uiy 0da u3 R u R7A

MOTYT OBITH BBIOPaHBI U3 BOAOPOAA, BO3MOXHO 3aMeIleHHOro Cjp4 alKkuia U BO3MOXKHO
21A

3aMeIeHHOro apuia; U R™ ' Moker ObITh BBIOpAH U3 BOIOPOAA, BO3MOXKHO 3aMeIeHHOro Ci.

24 AJIKWJA, BO3MOXKHO 3aMEIIEHHOTO apuia, BO3MOXHO 3amMemeHHOro —O-Cj oy ankmna u

19A  1520A
BO3MOJKHO 3aMelnieHHoro —O—apuna. B HekoTopbIx BapuaHTax peanusauuu R A R*

MOTYT
MPENCTaBIISITH COOOW BOAOPOA. B mpyrux BapuaHTax peaju3alliy MO MEHBIIEH Mepe ONWH U3

19A  1520A . o
R'%* 1 R** moxer npeacTaBisiTh coGO0H BO3MOXKHO 3aMeIeHHbIH C )y ATKIIT WA BO3MOKHO
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. 21A o
3aMeIIeHHbIH apuil. B HEKOTOPBIX BapuaHTax peanusanuu R™ mMoxer mpencraBisiTe coOoit

BO3MOXKHO 3aMelneHHbll Cip4 ajxuin. B apyrux BapuaHTax peanusaluu R moxer

NPEACTaBISTh COOOM BO3MOKHO 3aMEIICHHBIH apuil. B mpyrux BapuaHTax peanu3aluu R4
MOXET TPEACTaBIATh COOOH BO3MOXKHO 3amemeHHbIH —O—Cjio4 aJKWJI HIH BO3MOMKHO

3ameleHHbI —O—apui.

6A 7A
uR

[0092] B HekoTOphIX BapuaHTax peanusarnuu oda m3 R MOTYT OPENCTaBJATh

R2ZA  R2A O

><Z4AJJ\ R24A
coboit iéL oAy R™

. Ecmu omun unmm oba u3 R MPENCTaBISIOT COOOH

R2A R2A o)

“&LL><Z4AL R24A

24A
BO3MOKHO 3amerneHHOro Cio4 aNkuia U BO3MOKHO 3aMeIeHHOro apuia; R~ He3aBUCHMO

24 23A
, R n R™" HeszaBucumo moryt ObITh BBIOpaHBI W3 BOAOPOJA,

MOkeT ObITh BbIOpaH W3 BOAOPOJA, BO3MOXKHO 3amerneHHOro Ci,4 alKuia, BO3MOXKHO

3aMEIIEHHOTO apHiia, BO3MOKHO 3aMereHHOro —O—Cj_p4 aKuiIa 1 BO3MOXKHO 3aMEIIEHHOTO —
4A o

O-apuna; 1 Z™" HE3aBUCUMO MOXET NpeAcTaBisaTh codoit O (kucmopoxn) mimm S (cepy). B

2A 23A
u R

HEKOTOPBIX BAapHaHTax peanu3zauuu R MOTYT TpPencTaBysATh co0oit Bomopon. B

APYIUX BapUAHTax peajiu3alluu [0 MEHbIIE Mepe ONUH U3 R™* u R™*

MOXET MPEACTABIIATh
co0oi BO3MOKHO 3aMelneHHbIN Cj_p4 aJKWII WIM BO3MOKHO 3aMeIleHHbIN apui. B HEKOTOpBIX
BApPUAHTAX peaNU3aln R** moxer MPEICTaBJISITE COOOM BO3MOMKHO 3aMerneHHbIH o4
ankun. B papyrux BapuaHTax peanuzanun R*™ moxer NPEACTABISTh COOOH BO3MOXKHO
3aMEILIEeHHBIN apwi. B npyrux BapuaHTax peanu3aluu R** mosxer MPENCTaBIsITh COOOMH
BO3MOKHO 3ameleHHbili —O-Cij4 alkuin WM BO3MOXKHO 3aMeleHHbii —O-apui. B
HEKOTOPBIX BapUaHTaX pealu3aluu Z* mosxer npeacTasisiTk codoit O (xkucnopon). B npyrux
BapUaHTaxX peajlu3aluu Z* mosxer npeacTaBisTh codoit S (cepy). B HekoTOpBIX BapmaHTax
peanmsanu  oaMH wid  oba U3 R u R™ MOTYT TIPEACTaBISTH  COOOM

U30MPONMUIKAPOOHIIIOKCHMETHII. B HEKOTOPBIX BapHaHTaX peayn3aliil OMH WIH 00a 13 R

7A .
u R moryT npencraBnsate co00# MUBATOMIOKCHMETHIL.
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[0093] B HekoTOpBIX BapHaHTaxX peanu3anuu oda w3 R* u R™ MOTYT TIPENCTABIISITh

O
?;RZ%
°
3 \/{( ).
6AI/IR7A

coboit ~ R®A R¥TA . Ecnu omun unu o6a u3 R TMPENCTaBIsoT CoOOi
Q
. R28A
3 o)
Ir
RZA  RZA , R 1 R** nesasucumo MOTYT NPEACTaBIATh cob0it -C=N nnn

BO3MOJKHO 3aMEIIEHHBIA 3aMeCTUTeb, BbIOpaHHbIH u3 Chg opranwikapOonmna, Cog

R*¥* Moxer ObiTh BbIOpaH wu3

ankokcukapOonmna u C,g OpraHHWJIaMHUHOKapOOHMIIA;
BOJIOPOZA, BO3MOXHO 3aMelleHHOro Cj.p4-alikuiia, BO3MOKHO 3amelleHHOro Cr.o4 ajkeHuna,
BO3MOXKHO 3ameleHHoro Cio4 alKUHMIIA, BO3MOXKHO 3amMelieHHOro (i LUKJIOANKWUIA U
BO3MOJKHO 3aMelleHHOro C3.¢ LIUKJIOAIKEHNUIa; U I MOKET paBHATbCA 1 miu 2. B HEKOTOphIX
BAPHUAHTAX pPean3alui R** mosker npencTaBisiTh coboit -C=N, u R moxer NPENCTABJSTh
coboi BO3MOXKHO 3aMelneHHbI Cog anmkokcukapOonuy, takoit kak —C(=0)OCH;3. B apyrux
BAPHUAHTAX pPean3alui R** mosker npencTaBisiTh coboit -C=N, u R moxer NPENCTABJSTh
coboli  BO3MOXKHO  3ameuieHHbli  Cpg  OpPraHWIAMHHOKApOOHWJI,  Hampumep, —
C(=O)NHCH,CHj; u —C(=0)NHCH,CH,(henun. B HekoTOpbIX BapHaHTax peaju3aiuu oda u3
R4 y R4 MOTYT MPEACTABISTH COOOH BO3MOXHO 3aMelleHHbIH Cp.g OpraHuIKapOOHUI,

o 26A 27A
takoil kak —C(=0O)CH3. B HekoTopeIx Bapmantax peanusanuu oba m3 R™" u R

MOTYT
MPENCTaBISITH COOOH BO3MOXKHO 3amellneHHblii g alKOKCHUKAapOOHWII, Hampumep, —
C(=0)OCH,CHs u —-C(=0)OCH3;. B HekoTOpbIX BapuaHTax peajqu3alyd, BKJOYAs

28A .
MOXET TMPENCTaBIATE COOOH BO3MOXKHO

ONMHUCaHHbIE B HacTosmeM maparpade, R
. 28A

3aMCIICHHBIN C14—am<1/m. B OOHOM M3 BAPHUAHTOB pCanu3alnu R MOXKET MNPECACTABJIATD

coboi MeTni uiu mpem-0yTiin. B HEKOTOPBIX BapHaHTaX peayn3aldyl I MOXKET PaBHATHCA 1.

B npyrux BapuaHTax peanu3aliy r MOXeT PaBHSTBCS 2.
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Q
R28A
2
5 o)
I
[0094] IIpumeps! R4 RFA BKJIFOYAKOT, HO HE OIrPAaHUYUBAIOTCS
o Q Q
2
2 O
O OCH3 O CHs
H3C~< 4 N=C OCHj ch~< 4
CIIEAYOLIMMU: 0 . Y , o ,
i
o N=C 0 CH, o
Y e
3 © 0
o CHs
=C NHCH;CH d
O k4 k4 O k4
s 9 R
g OCHQCHg OCHQCH3
O OCH,CH; ! OCH,CHs
H3C~< d ﬂ o}
0] , 0 "
Q
OCH,CHj
o) OCH,CHj
Oo— o}
H3C‘<
O

6A 7A
uR

[0095] B HekoTOphIX BapuaHTax peanusamnuu oda m3 R MOTYT OPENCTaBJATh

co0OH BO3MOKHO 3aMEIICHHBIH apiil. B HEKOTOpPBIX BapHaHTax peajH3alud MO MEHbLICH

6A 7A
u R

Mepe oauH u3 R MOJKET TPEACTABNIATh COOOH BO3MOXKHO 3aMEIICHHBIH apuil.

Hanpumep, 06a u3 R** u R™

MOTYT TPEICTaBJSATh COOOW BO3MOKHO 3aMEUICHHBIA (heHT
WJIM BO3MOXKHO 3aMelleHHbI HadThin. B ciyuae Hamuuus 3amecturenell 3aMeleHHbIH api
MoskeT ObITh 3ameried 1, 2, 3 wiu Gonee, ueM 3, 3amecTutensiMu. B ciiydae Hanu4ust IByX U
Oomee 3amectuTenedl 3aMeCTUTENH MOTYT OBITh OAWHAKOBBIMH WJIM pPa3MYHbIMH. B
HEKOTOPBIX BApUAHTAX peaju3alyy, €CJIU MO MEHbUIEH Mepe OAWH U3 R u R™
npeacTasisieT coO0l 3aMeIneHHbId (peHnI, 3aMeIeHHbIH (PEHIIT MOJKET MPEACTABISATh COOOH

napa-, opmo- 1 Mema-3aMeleHHbIH (eHuUI.
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6A 7A
[0096] B HekoTOphIX BapmaHTax peanuzanuu oda m3 R™ u R'™ Moryt npencraBnsth
co0oi BO3MOKHO 3amMerneHHbId apui(Ci.¢ aakuin). B HEKOTOpPBHIX BapuaHTax peatu3alyd 1o

6A 7A
u R

MeHbILIEH Mepe oauH u3 R MOXET TMPENCTABIATh COOOH BO3MOXKHO 3aMEIleHHBIN

6A 7A .
u R moryr mpencraBnate coboii BO3MOXKHO

apun(Ci¢ ankmn). Hampumep, oba u3 R
3aMelneHHbli OeH3wi. B cimydae Hamuuusi 3aMecTUTENIel 3aMelleHHass OSH3UJIbHAs TPYyIia
MO3KeT OBITh 3aMerneHa 1, 2, 3 wiu Oonee, yeM 3, 3amecTuTeNsIMU. B ciiydae Hamu4ust IBYX U
Oojee 3amecTHTeNell 3aMECTHTEIN MOTYT OBITh OJWHAKOBBIMH WJIM Pa3jUYHbIMH. B

HEKOTOPBIX BapuaHTax peanuzauuu apuibHas rpynna apwi(Cie ankuia) MOXKET

NPEACTaBISITh COOOH napa-, Opmo- NI Mema-3aMeIeHHbIA (PEeHIT.

[0097] B HekoTOpBIX BapHaHTaxX peanu3anuu oda m3 R u R

o)

A~

MOTI'YT IIPENCTABIATh

R®". B HeKOTOpHIX BapHMAHTAX pPeanu3allid IO MEHbIIeH Mepe

s

25A .
BapuaHTax peanuzamu R™" Moker mpencraBisiTe coOoi Bomopoa. B apyrux BapmanTax

coboit

6A 7A
u R R***. B HeKOTOpBIX

omuH u3 R MOJKET TPEICTaBIATh COOOH
25A . .
peanuzaiu R MOKET TPEACTaBIsITh COOOWM BO3MOXKHO 3amernenHbiii Cjoq ankui. B
25A . .
APYTUX BapuUaHTax peanusandd R™" MoxkeT mpeacraBisitb cO0OW BO3MOXKHO 3aMeleHHbIH
25A .
apui. B HekoTOphIX BapHaHTax peaju3anuu R~ Moxer mpenctaBisth coboit Cie amkui,

HaTpUMep, METHJI, STHJI, H-TIPOIWII, M3OMPONII, H-OyTH, U300yTHII, mpem-OyTHIl, TIEHTHI

(pa3BETBAEHHBIN U JIMHEMHBIN) U T€KCUIT (Pa3BETBIICHHBIN U JIMHEHHBIN).

6A 7A
uR

[0098] B HekoTOphIX BapuaHTax peanusanuu oda m3 R MOTYT TIPENCTABIISITh

coboit R#®* . B HeKOTOPHIX BAPHAHTAX PEANH3ANM MO MEHbIIeH Mepe OIMH M3

6A 7A .
R u R’ wmoxer mnpencraBisTs coboit R® . B HEKOTOPBIX BapHUAHTax

29A o
peamusarun R** moxer mpencrapmath coGoil Bomopox. B Apyrux BapuaHTax peannsaiun
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29A o .
R MOJKET TIPEICTAaBJISTh COOOW BO3MOXKHO 3ameimeHHbId Cjo4 ankmi. B HEKoTOphIxX

29A . .

BapUaHTax peanusauuu R 9% Mosxer npeacTaBisiTh coboi Ci4 alKui, TaKOH Kak, METHII,

STHJI, H-TIPONIWJI, M3ONPONMI, H-OyTi, u300yTHa M mpem-Oytwin. B apyrux BapuaHTax
29A . . .

peanusauun R % Moxer NPEACTaBISITH COOONW BO3MOKHO 3aMELICHHBbIN apuil, TaKOW Kak

BO3MOYKHO 3aMeIeHHbIN (PeHNIT MIIH BO3MOYKHO 3aMeIeHHbIN HaTHIL.

1A o
[0099] B HekoTOpBhIX BapuaHTax peanm3alyii R™© MoOXeT NpencTaByisTh CcOOOU

0] 0]
1A | |
oA R12AO—P—'O—P——§
R O_P_g éR13A |OR14A
OR7A; R% moxer MPENCTaBISITh COOOMU - -m. R™A

. 12A  [I13A
MOYKET OTCYTCTBOBaTb WJIM MOXET TpencTaBisATh coboil Bomopoxm; R, R R4

HE3aBHUCHMO MOTYT OTCYTCTBOBATh MJIM HE3aBHCHMO MOTYT MPEACTABIAThL COOOH BOAOPOX; U

m MoskeT paBHTbCs O unu 1. B HEeKOTOpBIX BapuaHTax peanu3aliy m MoKeT paBHsThbCs 0, u
TA [ 12A 13A

R™, R u R He3zaBUCHUMO MOryT OTCYTCTBOBaTb WJIM HE3aBHUCHUMO MOTYT IPEICTaBISATh

co0oii Bogopon. B apyrux BapuaHTax peaju3aliu m MOXKET PaBHATHCS 1, U R R Ry

14A .
R HE3aBUCUMO MOTI'YT OTCYTCTBOBATH HJIM HE3aBUCHUMO MOTYT TMPEACTABIIATH CO6OI/I
. 6A
Bomopon. Crieruanuctam B JaHHOUM 00IaCTH MOHSATHO, 4YTO, eciii m paBHsiercs 0, R™™ moxker
. 1A .
npencTaBisiTh codoit mudocdar, ecnmu Z ° mpeacraensieT cobod KuCIopod, wiu anbda-
1A o .
tuonudocdar, ecnu Z° npeactasiseT codol cepy. AHAJIOTHYHO, CHEHHATUCTAM B JAHHOM

6A o
00JIaCTH TOHSTHO, 4TO, eciu m pasHsiercss 1, R™ mMoxer npencraBnsate codoit Tpudocdar,

1A o 1A
ecnu Z " mpencrassier coboi Kuciopon, uiu anbda-tuorpudocdar, eciau Z ipencTapisier

coboii cepy.
6A 7A
[00100] B Hekoropeix BapmanTax peanmsaund R™ um R’ coBmecTHO MOryT
*
*
00pa3oBbIBATh BO3MOKHO 3aMELICHHBIH . Hanpumep, R'* mosxer MIPEACTABIISATh
Z1A
0
co0Oi BO3MOXKHO 3aMeIeHHBII . B cnydae Hanuuus 3amMecTUTENICd KOJbLO

MoskeT ObITh 3amemeHo 1, 2, 3 wim Oonee 3amecturesiMu. B ciydae HamU4usi HECKOJIBKIX

3aMECTUTEJIEH 3aMeCTHTEIH MOTyT OBITh OAWHAKOBBIMU HJIK PA3JIMYHBIMH. B HEKOTOPbIX
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1A .
BapHaHTax peanusanuu, eciu R mpencrasnsier coboit , KOJIbLIO MOXKET OBITh
3aMell€eH0 BO3MOXKHO 3aMelleHHONW apuiIbHON Ipynmod W/MIM BO3MOXHO 3aMellEeHHBbIM

rerepoapwyioM. IIpumMepom noaxonsiero rerepoapuia sBiseTCsl NUPUANHWIL B HEKOTOpPBIX

6A 7A
uR

BapHaHTax peannzanuu R COBMECTHO MOTYT O0pPa30BbIBATh BO3MOYKHO 3aMEIIEHHBIN

*

*, R32A

. 32A o
, TaKOM Kak , Tme R MOSKET MPEACTABISATh COOOW BO3MOMKHO

3aMELIEHHBIM apuil, BO3MOXKHO 3aMELICHHBIM TeTepoapwsl WIM BO3MOXKHO 3aMELIeHHBIN

reTepOLIUKIINIL.
6A 7A
[00101] B nexoropeix BapuanTtax peanusaund R™ um R coBMecTHO MoOryr
00pa3oBbIBATh BO3MOXKHO  3aMeEIIEHHBIN , TAe aTroMbl KHCJIOPOAA,

6A _ 17A .
npucoenrHeHHble K R™ 1 R™, arom ¢ocdopa u ykazaHHBIH QparMeHT 00pa3yroT KOJbLEBYIO

CUCTEMY, COACPKAINYIO OT HIECTU OO0 ACCATU YJICHOB. HpI/IMepr BO3MOJKHO 3aMEIICHHOI'O

CO»CH;3

CHs \IS\
\D BKJTFOUAIOT \D, \j@, H
* YO
O
\’(O

O

6A 7A
u R

[00102] B Hekotopeix BapuaHTax peanuzanuu R MOTYT OBITH

6A 7A
uR

OIMHAKOBBIMHU. B HEKOTOpBIX BapuaHTax peanusanuud R MOTYT Pa3IN4aThCs.

[00103] B HexOTOpBIX BapHaHTax peajin3alii Z* mosxer n €JICTaBJATL CO00M
P p p p

1A .
KUCTIOPOI. B npyrux BapuaHTax peanusanuy Z = MOXKET NMPEACTaBIsATh COOOM cepy.
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1A .
[00104] B HekoTOphIX BapwaHTax peanu3zanu R MOXKET mpeacTaBisiTb COOOH
ﬁzA
R¥AO— IT—E
9A 8A
R . B HeKOTOpBIX BapuaHTax peanusanuu R™ MOXeT OTCYyTCTBOBATb WUJIM MOXKET

OBITH BBIOPAH M3 BOJOPOJA, BO3MOXKHO 3aMeIIeHHOTO C| o4 aJIKHIIA, BO3MOXKHO 3aMEIIEHHOTO
Cs4 ajkeHHIa, BO3MOXKHO 3amelneHHOro C,o4 aJdKWMHHUIIA, BO3MOXKHO 3aMelneHHOro Csg
LMKJIOATKIIA 1 BO3MOXKHO 3aMeIeHHOro Cs.¢ LUKIOATKEHMNA; 1 R* HE3aBUCHMO MOKET
OBITh BBIOpAH M3 BO3MOXKHO 3ameleHHOro Cjj4 aikuia, BO3MOXKHO 3aMmemeHHOro Cj o4
aJKEeHHIa, BO3MOXHO 3aMelleHHOro o4 aJKMHHIA, BO3MOXHO 3amelneHHoro Csg

MUKJIOAJKHJIa U BO3MOXKHO 3aMECIICHHOI'O C3_6 MUKJIOAJIKCHUJIA.

[00105] B HekoTOpBIX BapuaHTax peannu3anuu R* mosxer MPENCTaBIISITh COOOH
BOZOPOX, U R** mosxer NPEACTaBISITh COOOH BO3MOXKHO 3aMerneHHblil Ci.¢ ankui. [Ipumepsr
nogxomaumx Cj¢ aNKWIOB BKJIIOYAIOT METWI, 3THJ, H-TIPONIJI, H3OMPONMI, H-OyTHI,
U300y T, mpem-OyTHII, MEHTUN (Pa3BETBICHHBIN U JTUHEHHBINA) U TeKCUJ (Pa3BETBICHHBIA U
JMHENHBIN). B apyrux BapuaHTax peanu3aluuu R* moxer MPENCTaBJISITh COOOM BOAOPOI, U
R** mosxer npencrasmsts coboit NR™R*, rie R*® u R* nesaBucnmo MoryT GbITh BRIGpaHSI
U3 BOJIOpPOAA, BO3MOXHO 3amelieHHOro Cjj4 ankuia, BO3MOXKHO 3amMelieHHOro Cpog
alKeHuna, BO3MOXKHO 3aMelleHHOro Cro4 alKWMHUIA, BO3MOXHO 3aMelieHHoro (s

MUKJIOAJKHJIa U BO3MOXKHO 3aMECIICHHOI'O C3_6 MUKJIOAJIKCHUJIA.

[00106] B HEKOTOPHIX BapHaHTax peanusamun R** Moxer orcyrcrBOBaTh HiHM
MOXET TPEACTaBIATh COOOH BOAOPOX; U R’ mosxer NPEACTaBISIT COOOH BO3MOXKHO
3aMELIEHHYI0 aMHWHOKHUCIIOTY, MNPUCOENMHEHHYI0 d4epe3 N, WIM BO3MOXKHO 3aMELeHHOEe
CIOKHO3(MPHOE TPOM3BOAHOE AMHHOKHCIOTHI, NpUcCOoeAnHEeHHONW dYepe3 N. B ppyrux
BApHAHTAX pPeanvu3aluu R* mosxer MPEICTaBISITh COOOW BO3MOXKHO 3aMEIICHHBIH apui; W
R** mosxer NPEACTABISITh COOOH BO3MOXKHO 3aMEIIEHHYI) aMHUHOKHUCIIOTY, TPUCOCTUHEHHYIO
gepe3 N, WIM BO3MOXKHO 3aMEIIEHHOE CIOKHO3(UPHOE MPOU3BOJHOEC AMHHOKHCIIOTHI,
npucoenuHeHHon vepe3 N. B apyrux BapuaHTax peanu3aluuu R* Moxer NPEICTABISTD
co00I BO3MOKHO 3aMEIEeHHBI T'eTepoapit;, U R** mosker MPENCTaBISATh COOOH BO3MOXKHO
3aMELIEHHYI0 aMHWHOKHUCIIOTY, MNPUCOENMHEHHYI0 d4epe3 N, WIM BO3MOXKHO 3aMELeHHOEe
CIOKHO3(IMPHOE TMPOU3BOIHOE AMHHOKHCIOTHI, MpHUcoequHeHHOW depe3 N. B HekoTopbix
BAPUAHTAX peaJnu3aluu R** Moxer GbITh BbIOpaH W3 ajaHWHA, aclapariHa, acraprara,

HUCTCHUHA, TJiyTaMara, TJIyTaMWHA, TJIMOWHA, MOPOJIMHA, CCpUHA, THUPO3MHA, AapruHUHA,
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TUCTUNHA, W30JeHunHa, JelnHa, JH3MHA, METHOHHWHA, (EHWIATaHWHA, TPEOHUHA,
Tpuntodana, BaJMHA M CIOKHO(UPHBIX NPOU3BOAHBIX YKA3aHHBIX KHCIOT. IIpumepsl
BO3MOYKHO 3aMELIEHHBIX CJIOKHO3(HUPHBIX MPOU3BOAHBIX AMUHOKHCIOT, MPUCOEINHEHHBIX
yepe3 N, BKIIOYAIOT BO3MOKHO 3aMEILIECHHBIE BHUJbI CIEAYHOLIUX MPOU3BOAHBIX: CJIOKHOIO
U30MPOITHIOBOrO 3pupa ajaHUHA, CIOKHOTO LIUKIOTeKCHIIOBOTO 3(hHpa amaHuHa, CIOKHOTO
HEOINEHTHJIOBOTO 3(Hpa ajaHWHA, CIOXHOTO H3OMPOIMIOBOrO 3(Hupa BaJIMHA U CIOKHOTO

o A
M30MPONIIOBOTO 3dupa NeiiiHa. B HEKOTOpBIX BapHaHTax peanmsauun R™ MoeT nmers

R33AQ R34A R3%A

0 HN—§ 1A

CTPYKTYPY , tme R™" moxer ObITh BBIOpaH W3 BOIOPOAA, BO3MOYKHO

3amerieHHOro Cjg-allkuiia, BO3MOXHO 3aMmelieHHOro (s IUKJIOAJNKHUIIA, BO3MOXKHO

3aMEIIEHHOTO apuiia, BO3MOXKHO 3aMereHHoro apui(C¢ aJKuia) 1 BO3MOXKHO 3aMEIEHHOTO
. p34A

rajoreHankmia; R Moxker ObITh BBIOpaH W3 BOAOPOAA, BO3MOXKHO 3amerneHHoOro Cig

aNKuiia, BO3MOXHO 3aMmeleHHOro (i TaJOreHaJKmia, BO3MOXKHO 3ameuieHHOro Csg

LIUKJIOAJIKHAIIA, BO3MOXKHO 3amMelneHHoro Cg apuia, BO3MOXKHO 3amemeHHoro Cjp apwia u

35A .
BO3MOKHO 3amereHHoro apmi(Ci ¢ ankumna); u R MOJKET TIPEICTaBISATh cOOON BOIOPOA

34A 35A
uR

A BO3MOKHO 3aMelneHHbli C4-aiakmr, wid R COBMECTHO MOTYT 0Opa3OBBIBaTh

BO3MOHO 3aMeH_IeHHI:>II7I C3_6 IMUKJIOAJIKHIJI.

342 MosxkeT GbITh 3aMelleH OOHUM

[00107] Ecnu R** apnsercs 3aMelneHHbIM, R
win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO
3aMEIIEHHOTO apwia, THAPOKCH, BO3MOXKHO 3aMeEIleHHOro rerepoapmia, O-kapOokcu u
aMHUHO. B HEKOTOpBIX BapHaHTAX peaJnu3aluu R*** moxer NPEACTABIATE  COOOM
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHAHTaX peanu3anuu R*** mosxer npeAcTaBisITh co00i Bomopoxa. B apyrux
BAPHAHTAX pealu3aluu R*** mosxer MpencTaBysiTh COOOH MeTHI. B HEKOTOpBIX BapuaHTax
peanuzauuu R** mosxer NPEACTaBIATh COOOH BO3MOKHO 3aMerneHHbIN Ci.¢ ankmi. [Ipumepsr
BO3MOJKHO 3aMelleHHbIX Ci_¢-aJIKUJIOB BKJIKOYAIOT BO3MOXKHO 3aMELIEHHbIE BUABI CIEAYIOIINUX
AJKMJIOB: METWJIA, 3THJA, H-TIPOMWIIA, W3OMpOIWia, H-OyTmia, u3o0yTtwia, mpem-OyTuna,
MeHTWIa (Pa3BETBJICHHOIO W JIMHEMHOIrO) W rekcuia (pa3BETBJICHHOIO M JIMHEHHOro). B
HEKOTOPBIX BapUaHTaxX peaanu3aluu R*** mosker MPEICTABIISITH COOOM METHJT HJTH U30TIPOITHIL.
B HekoTOpBIX BapuaHTax peanu3aluu R*** moxer MPEICTABIISITH COOON STHIT UJIH HEOTICHTHII.
B npyrux BapuaHTax peainsaluu R** mosker MPENCTaBISITH COO0H BO3MOKHO 3aMeIeHHBIH

Cs¢ nukmoankwi. Ilpumepsl BO3MOXKHO 3amemieHHbIX (3¢ MHUKJIOANKWIOB BKJIHOYAKOT
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BO3MOXKHO 3aMCUICHHBIE BHUIAbI CJICAYIOMUX HUKJIIOAJKWUIIOB: LUKJIOMIPOIINIA, LII/IKJ'IO6YTI/IJ'Ia,
33A

LUKJIONEHTUIA W LUKJIOrekcuna. B omHOM wu3 BapuaHTtOoB peammzanuu R MOXET
NPEACTaBIsATH COOOH BO3MOXHO 3aMEINeHHBIH LUKJIOreKCHiI. B apyrux BapmaHTax
peanusanun R** mosxer MPENCTaBISITH COOOH BO3MOXKHO 3aMEIIEHHBbIM apwii, TAKOW Kak
¢bennn nmm HagTU. B Apyrux BapmaHTax peanu3zanuu R** moxer NPEACTaBIATh COOOH
BO3MO>KHO 3aMenieHHbIN apui(Ci.¢ ankui). B HekoTopbIX BapuaHTax peanu3aluu R** moxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMeIeHHbIH OeH3MI. B HEKOTOPBIX BapHaHTaxX pean3aluu
R** moxer MPEICTABIISITH COOOM BO3MOXKHO 3amerneHHbI Cj¢ TaJOreHaNKIWI, HanpuMep,
CF;. B HEeKOTOpBIX BapHaHTaxX peaju3aLuu R¥* moxer MpenCTaBysITh coOoi Bomopon. B
IPYyTUX BapUAaHTaxX peaavu3alny R** moxer MPENCTaBISITh COOOH BO3MOMKHO 3aMEIleHHBIH
Cj4-anKuy, TaKOM Kak METHJI, 3TWJ, H-TIPOIWII, U3OMPOIN, H-OyTHII, W300yTUI W mpem-
OyTwi. B oqHOM W3 BapWaHTOB peaau3alluu R** mosker npencTasisith cobor merun. B

34A 35A
u R

HEKOTOPBIX BapHUAHTAX pcain3allind R COBMCCTHO MOI'yT O6paSOBI:>IBaTb BO3MOKHO

3amenieHHbI Cs¢ mukmoankmwil. I[lpumepbl BO3MOXKHO 3aMemieHHbIX (3¢ UKIOANKUIIOB
BKJIIOYAIOT BO3MOXKHO 3aMELICHHbIE BHAbl CJICAYIOIIUX LUKJIOAJKWIOB: LUKJIONPOINIA,

UKJIO0YTHIA, IIUKJIOMEHTHIA U IIUKJIOTEKCHIa. B 3aBHCHMOCTH OT TPYIII, BHIOPAHHBIX JJIs

34A 35A 34A 35A
R u R u R

, aTOM yTIJjepoaa, K KOTOPOMY MNpPUCOEAWHEHBI R , MOXET SIBJISITHCA

XUpPaJbHBIM LIEHTPOM. B HEKOTOpBIX BapuaHTax peaju3aluyd aTOM yIiepoaa, K KOTOpoMy

4 1 R¥A, Moxer sBIsIThCS (R)-xupanbHbIM neHTpOM. B npyrux Bapuanrax

34A 35A
u R

npucoenruHeHsl R
peanusaluy aToM yriaepoaa, K KOTOpOMYy NPHUCOe€IUHEHbI R , MOXeT sBJIAThCA (S)-

XUPaIbHBIM LIEHTPOM.

[00108] B HexkoTOpBIX BapuaHTax peaju3aluH, eClu R MPEICTaBJIsIeT COOOM
Z2A
R8Ao—P—§
R% | Z* moxer mnpencrasmsath coboil O (kucmopox). B apyrux BapuaHTax
Z2A
R8Ao—P—§

R9A

1A . 24 .
peanusannu, eciii R npencrasnser coboi , 7" MOXeT MpencTaBysiTh OO0

S (cepy).
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1A .
[00109] B HekoTOphIX BapwaHTax peanu3zanu R MOXKET mpeacTaBisiTb COOOH
Z3A
R1OA_P_§
R1A B loA 11A
. B HexoTOphIX BapuaHTax peanmusauuu oda m3 R u R™ MoryT npeacraBisTh

co0OH BO3MOKHO 3aMEIICHHYI0 aMUHOKHCIIOTY, IPUCOEANHEHHYIO depe3 N, HMIi BO3MOKHO
3aMeIeHHOe CIOKHO(UPHOE MPOU3BOJHOE AMHUHOKHUCIIOTHI, TIpUcoenuHeHHon yepe3 N. B

loA 1A
°* u R"" He3aBMCMMO MOTYT ObITb BBIOpaHbBI M3

HEKOTOPBIX BapuaHTax peannsauuu R
ajJaHUHA, acraparvHa, acraprara, LUCTEeHHa, IJyTaMmara, [IyTaMuHa, TJIHULWHA, MPOJIUHA,
CEepUHA, TUPO3WHA, APTMHHMHA, TUCTUAWHA, W3OJEHLHMHA, JICWIMHA, JU3MHA, METHOHUHA,
(deHunaNaHWHA, TPEOHWHA, TpunTodaHa, BaJuHA U  CIOKHO3(HUPHBIX MPOU3BOIHBIX

YKa3aHHBIX KUCJIOT. B HEKOTOPBIX BapHaHTax peanu3aluu R'°% g R4

MOTI'YT MPEACTABIATh
cob0fl  BO3MOXKHO  3aMEIEHHblE  BHUABl  CIEAYIOIINX  MPOM3BOAHBIX:  CJIOXKHOTO
U30IPONUIIOBOTO 3(h1pa alaHWHA, CIOKHOTO MUKJIOreKCUIIOBOTO 3(upa allaHWHA, CIOKHOTO
HEOIEHTIJIOBOro 3(upa ajaHMHA, CIOXKHOTO H3OMPOMIUIOBOrO 3(Hpa BaJMHA M CIOKHOTO

U30MPONMIOBOro 3¢dupa nedinHa. B HEKOTOPBIX BapUaHTax peaTH3aluu R'* g R'"A

R36AO R37A R38A

@) HN—§ 36A
, tme R™" moxer ObITh BBIOpAH U3

HE3aBUCUMO MOTYT UMETh CTPYKTYPY
BOIOpOAa, BO3MOXKHO 3amemeHHOro Cje-amkuia, BO3MOXHO 3amerneHHoro Csg
[UKJIOAJTKMJIA, BO3MOXKHO 3aMEeIEHHOTO apuiia, BO3MOKHO 3aMereHHOro apuii(Ci ¢ anKuna) u

37A
BO3MOJKHO 3aMEIICHHOI'O rajJor¢HaJKuiia, R

MO3KET OBITh BBIOPAH M3 BOJIOPOAA, BO3MOXKHO
samerieHHoro Cig alkuia, BO3MOXKHO 3aMeleHHOrOo Ci TajJoreHajKiia, BO3MOYKHO
3amerneHHOTO (3¢ IMKJIOANKWIA, BO3MOXKHO 3amemeHHoro Cg apuia, BO3MOXKHO

38A
3amemieHHoro Cjp apmia u BO3MOXHO 3amemieHHoro apmi(Cie ankwmna); 1 R MOJKET

. . 37A 38A
MPEICTABIISITH COOOM BOJOPON WM BO3MOXKHO 3aMelneHHbId Ci4-ankui;, win R n R

COBMECTHO MOTYT 0Opa30BbIBATh BO3MOXKHO 3aMeIeHHbINH Cs ¢ IIUKIOATKHIL.

[00110] Ecnu R* apnsercs 3aMEIEHHbBIM, R** Mosker GbITh 3aMelleH OQHUM
win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO
3aMEIEeHHOTO apwiia, THIPOKCH, BO3MOMKHO 3aMEUIeHHOro rerepoapuia, O-xapOokcu wu
aMHUHO. B HEKOTOpBIX BapHaHTAX peaJnu3aluu R moxer NPEACTABIATE  COOOM
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHAHTaX peanu3anuu R mosxer npeAcTaBisITh co00i Bomopoxa. B apyrux

37A .
BapHWaHTax peanuzanuu R’ Moxer mpenctaBisTe coOOH MeTwi1. B HEKOTOpBIX BapuaHTax
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peanuzauuu R*** mosxer NPEACTaBIATh COOOH BO3MOKHO 3aMerneHHbIl Ci.¢ ankmi. [Ipumepsr
BO3MOJKHO 3aMelleHHbIX C| -aJIKUJIOB BKJIKOYAIOT BO3MOXKHO 3aMELIEHHbIE BUABI CIEAYIOIINUX
AJKMJIOB: METWJIA, 3THJA, H-TIPOMWIIA, W3OMpOIWia, H-OyTmia, u3o0yTtwia, mpem-OyTuna,
MeHTWIa (Pa3BETBJICHHOIO W JIMHEMHOIrO) W rekcuia (pa3BETBJICHHOIO M JIMHEHHOro). B
HEKOTOPBIX BAPUAHTaX pean3aluu R*** moxer NPEACTABISATh COOON METHIT MITH H30TIPOTIHIL.
B HEKOTOpBIX BapHaHTax pealn3anuu R*** mosxer NPEACTABISITh COOOM 3THII MJTH HEOTICHTHIL.
B npyrux BapuaHTax peainsaluu R*** mosker MPENCTaBISITH COO0H BO3MOKHO 3aMeIeHHBIH
Cs.s uuknoankun. Ilpumepsl BO3MOXHO 3aMmellleHHbIX (3.6 LUKIOAIKWUIOB BKJIOYAIOT
BO3MOYKHO 3aMEIEHHbIE BUABI CIEAYIOIINX UKJIOAJKHUIIOB: LUKJOMPOMWIA, MUKJIOOyTHIA,
LUKJIONEHTUIAa M UUKJIOrekcuna. B OZHOM M3 BapHaHTOB peaanu3aluu R***  mosxer
NPEACTaBIsATH COOOH BO3MOXHO 3aMEINeHHBIH LUKJIOreKCHiI. B apyrux BapmaHTax
peanusanun R*** mosxer MPENCTaBISITH COOOH BO3MOXKHO 3aMEIIEHHBbIM apwii, TAKOW Kak
¢bennn nmm HagTU. B Apyrux BapmaHTax peanu3zanuu R** moxer NPEACTaBIATh COOOH
BO3MO>KHO 3aMenieHHbIN apui(Ci.¢ ankui). B HekoTopbIX BapuaHTax peanu3aluu R*** mosxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMeIeHHbIH OeH3MI. B HEKOTOPBIX BapHaHTaxX pean3aluu
R*** moxer MPEICTABIISITH COOOM BO3MOXKHO 3amerneHHbI Cj¢ TaJOreHaNKIWI, HanpuMep,
CF;. B HEeKOTOpBIX BapHaHTaxX peaju3aLuu R¥* moxer MpenCTaBysITh coOoi Bomopon. B
IPYyTUX BapUAaHTaxX peaavu3alny R*® moxer MPENCTaBISITh COOOH BO3MOMKHO 3aMEIleHHBIH
Cj4-anKuy, TaKOM Kak METHJI, 3TWJ, H-TIPOIWII, U3OMPOIN, H-OyTHII, W300yTUI W mpem-
OyTwi. B oqHOM W3 BapWaHTOB peaau3alluu R** mosker npencTasisith cobor merun. B

37A 38A
u R

HEKOTOPBIX BapHUAHTAX pcain3allind R COBMCCTHO MOI'yT O6paSOBI:>IBaTb BO3MOKHO

3amenieHHbI Cs¢ mukmoankmwil. I[lpumepbl BO3MOXKHO 3aMemieHHbIX (3¢ UKIOANKUIIOB
BKJIIOYAIOT BO3MOXKHO 3aMELICHHbIE BHAbl CJICAYIOIIUX LUKJIOAJKWIOB: LUKJIONPOINIA,

UKJIO0YTHIA, IIUKJIOMEHTHIA U IIUKJIOTEKCHIa. B 3aBHCHMOCTH OT TPYIII, BHIOPAHHBIX JJIs

37A 38A 37A 38A
R u R u R

, aTOM yTIJjepoaa, K KOTOPOMY MNpPUCOEAWHEHBI R , MOXET SIBJISITHCA

XUpPaJbHBIM LIEHTPOM. B HEKOTOpBIX BapuaHTax peaju3aluyd aTOM yIiepoaa, K KOTOpoMy

37A 38A
uR

MpUCOeIUHEHBbI R , MOeT sABJAThCS (R)-xupanpHbIM HeHTpOM. B npyrux BapuaHTax

37A 38A
u R

peanusaluy aToM yriaepoaa, K KOTOpOMYy NPHUCOe€IUHEHbI R , MOXeT sBJIAThCA (S)-

XUPaIbHBIM LIEHTPOM.

45



K zasBre Ne201491493

R33AO R34A R35A R36AO R37A R38A
O HN—% 0] HN—%
[00111] IIpumepsl noaXOAsALINX "
R3%A0 R34A! R3%A R36AQ R37A! [R38A
O HN_E O HN_E
Ipynmna BKJIIOYAIOT CJACAYIOIIUE TPYIIMbL: , ,
RIAQ Rz R™A  R¥Ag R7Z RN oo , HaCO HeG H
0 HN—% o; HN—% & H—} o‘; HN—%
H;CQHG, H >—o / >—ng0 H
o; HN— & Hv— d  Hv—
>— HaG, H —0 ——QHsG H
O HN %
/—o HsG, H
O HN %
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[00112] B HekoTOpBIX BapHaHTAX peaau3anuu R u R!'™ wmoryr 6bITh
p p p Y

loA . pl11A
“*uR

ONMHAKOBBIMHU. B HEKOTOpBIX BapuaHTax peanusanuu R MOT'YT pPa3an4aThbCsl.

[00113] B HekoTOpBIX BapuaHTax peanusaluu Z** mosker MPENCTaBIISITh COOOH

3A .
KUCTIOpPOI. B npyrux BapuaHTax peanusanuy Z°°~ MOXKET MPEACTaBIsATh COOOM cepy.

[00114] B HekoTOpBIX BapuaHTax peannu3anuu R'* mosxer MPENCTaBIISITh COOOH
BOOpOA. B HEKOTOPBIX BapuaHTax peanu3alud R'* moxer MPEICTABISITH COOON BO3MOYKHO
3aMEILIEeHHBIN auwi. B apyrux BapuaHTax peanu3aluu R moxer MPENCTaBISITh COOON —
C(:O)R39A, rne R¥* moxer 6brth BbIOpaH W3 BO3MOXKHO 3amerneHHoro Cipp anikuia,
BO3MOKHO 3amerieHHOro Cp12 aJKeHujga, BO3MOXHO 3aMemieHHoro (.o aJKUHUIA,
BO3MOKHO 3aMemeHHOro Ciz.g IUKJIOAJNKHIIA, BO3MOXKHO 3amelieHHOro Cs.g MUKIIOAIKEeHUIA,
BO3MOKHO 3amerneHHoro Cg.j9 apwia, BO3MOXKHO 3aMEIIEHHOIO reTepoapuiia, BO3MOXKHO
3aMELIEHHOTO TeTePOLMKIINIIA, BO3MOXKHO 3amelieHHoro apui(Cie ankuia), BO3MOXKHO
3amenieHHOro rerepoapmn(Ci¢ ankuiga) W BO3MOXKHO 3aMelieHHOro rerepounkimii(Cig

39A .
%A Moxer mnpeacTaBIATH COGOI

ankuna). B HEKOTOpBIX BapuaHTax peanuzanuun R
. 39A
3ameiieHHbli Cyp ankun. B apyrux BapuanTtax peanusauuu R 9% mosker MIPEACTABIIATh

co0oii HezamerneHHbIH Cy.1o aJIKHI.

[00115] B npyrux BapuaHTax peanusanuu R'* moxer MPENCTaBJIsSITh COOOM
BO3MO>KHO 3aMEIIEHHYI) aMUHOKUCIIOTY, NpucoenuHeHHyro uepes O. IIpumeps mogxoasamumx
AMHUHOKHCJIOT, NPUCOEANHEHHbIX uepe3 (O, BKIOYAIOT aJlaHWH, aclaparvH, acraprar,
LUCTEUH, TJyTamar, TIyTaMHWH, [JIUIWH, TPOJWH, CEPUH, THUPO3WH, APTHUHUH, TUCTUIMWH,

W30JIEHIMH, JICHIUH, JHU3UH, METHOHWH, (pEeHWJIANaHWUH, TPEOHHH, TPUNTOhaH M BaJUH.
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JlonosHUTEIbHBIE PUMEPHI TTOAXOASIINX AMUHOKHUCIIOT BKJIFOUAIOT, HO HE OTPAaHUYHBAIOTCS
UMH, OpHHUTHH, THUINY3WH, 2-aMHHOW3OMACJISIHYK) KHCJIOTY, JeTHApPOAJlaHWuH, TraMMa-
AMUHOMACJISTHYIO ~ KHUCJIOTY, LHUTPYJ/UIMH, OeTa-ajmaHuH, anb(a-3THINULIKH, — albga-
MPONMWITIMIMH W HOpPJEHIMH. B HEKOTOpPhIX BapuUaHTax pealn3alud aMHHOKHCIOTA,

e O ROA  R4tA

S
npucoeauHeHHas uepe3 O, MOXET UMETb CTPYKTypy O NHz | rpe R** moxer
ObITh BBIOPaH M3 BOIOPOIA, BOZMOXKHO 3aMeIIeHHOro Ci.¢ aJKuia, BO3MOKHO 3aMEIEHHOTO
C|.¢ ramoreHajikuia, BO3MOXKXHO 3amelieHHOro C;¢ LIMKIIOANKUIA, BO3MOXHO 3aMELIEHHOIO
C¢ apuina, BO3MOXKHO 3amerneHHoro Cig apuia 1 BO3MOXKHO 3aMeeHHOTo apiin(C_¢ anKuma);
u R*'* moxer mpencransith coboil BOXOPOI MM BO3MOXKHO 3aMELICHHbIH C | 4-aNKHIT; N
R u R** cosmectHo MOryT 0Opa3oBBIBATH BO3MOKHO 3aMeleHHbIH C3.q HUKJIOAIKHUIL.
CrheranucraM B JaHHOHU OOJIACTU IIOHSITHO, YTO, €CIIU R4 npencTaBisier coOOW BO3MOXKHO
3aMEIEHHYI0 AMHHOKKCIOTY, MPHCOSAMHEeHHyI0 uepes O, atoM kucmopoma B R'“O-

dopmynbl (I) sBISIETCST YAaCTHIO BO3MOXKHO 3aMELIEHHOW aMHHOKHCIIOTHI, MPUCOSIMHEHHON

3 ’Ck)R40A RATA

@) NH,

1A .
gyepe3 O. Hampumep, ecniu R nmpencrasnser coboit , @TOM KHCJIOPOAa,

. . 1A
OTMEUEHHBIN «*»,Ipeacrasisier codol atoM kucnopona B R™“O- ¢popmynsr (I).

40A
R*A Mosker 6bITH 3aMelleH OOHUM

40A

[00116] Ecmu R* gpnsercs 3aMEIEHHbBIM,

win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO
3aMEIEeHHOTO apwiia, THIPOKCH, BO3MOMKHO 3aMEUIeHHOro rerepoapuia, O-xapOokcu wu

40A o
R moxer mnpencraBuaTe  coGoid

aMUHO. B HEKOTOphIX BapuaHTax peaau3aluu
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHAHTaX peanu3anuu RY* mosxer npeAcTaBisITh co00i Bomopoxa. B apyrux
BAPHAHTAX pealu3aluu R** mosxer MpencTaBysiTh COOOH MeTHI. B HEKOTOpBIX BapuaHTax
peanuzauuu R** moxer NpencTaBisiTh coO0H Bomopon. B apyrux BapuaHTax peaau3aliiu
R*A moxer MPENCTaBIsITE COO0N BO3MOXKHO 3aMelneHHbId C4-aJKiI, TaKOW KaKk METWJI,
STWJI, H-TIPOTIHJI, U3OTIPOMHI, H-OYTHII, U300yTHUI WU mpem-0yTui. B omHOM U3 BapHaHTOB
peanuzauuu R** mosker MPEICTaBIISITh COOOM MeTHI. B 3aBUCHMOCTH OT TPy, BEIOPAHHBIX
st R* u R*, arom yraepoaa, K KOTOPOMY NPUCOETUHEHBI R** u RM moxer siBisiTbest

XUpPaJbHBIM LIEHTPOM. B HEKOTOpBIX BapuaHTax peaju3aluyd aTOM yIiepoaa, K KOTOpoMy
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40A _ p41A
u R™, moxer aBnsatees (R)-xupanbHbIM HeHTpoM. B apyrux BapuanTax

npucoenruHeHsl R
40A 41A
peann3aluy aToM yrieposaa, K KoTopoMmy npucoeauHeHsl R u R™, moxer sBnsAThes (S)-

XUPaIbHBIM LIEHTPOM.

3 Q
[00117] IIpumepsl  moOAXOAALIMX O NH2 rpynn  BKJIKOYAKOT
z_ RA0A z_
CHENYIOUIME  TPYIIIBL O O NH;
2— o N X\/
o) NH, "
2
S
0] NH;
[00118] B HekoTOpBIX BapuaHTax peanu3alydd NyHKTHPHAs JUHUS (------ )

MOJKET MPEACTABISATh COOON OJUHAPHYIO CBSI3b, R** mosxer npencrasisite codoit CHa, u R**
MOXET TpencTaBiATh codoit O (kucnopoxn). Ecnu nmyHkTHpHast TUHUS (------ ) IIpencTaBisieT
coGoil omuHapHYI0 cBsisb, R** mpexcrasmsier coboii CHp, u R* mpencrasusier coGoit O
(xucnopon), obpasyercst 4-4eHHOE KOJIbIIO, COAEpIKaIee aTOMbI YIepoaa KOibLa MEHTO3bI,
Haxopsmuecs B nmonoxkeHusix 4° u 3°. B Apyrux BapuaHTax peanuzaliiy MyHKTUPHas JUHUS (-
————— ) MOXET OTCYTCTBOBAaTb, R** MoxkeT GbITH BbIOpaH M3 BO3MOXKHO 3amemeHHOro Ci.g
ajnKuia, BO3MOXKHO 3aMellleHHOro Cp g ajkeHuna, BO3MOXKHO 3amellneHHOro Cpg ajkuHuia,
BO3MOXKHO 3amereHHoro —O-Ci¢ ankmua, BO3MOKHO 3aMelneHHOro —0O—Csg ajikeHwWna,
BO3MOKHO 3aMeleHHOro —O—Cs.¢ aJIKMHUIIA U [IHAHO, U R* Mosker GbITh BbIOpan u3 OH, -

A . .
OC(=0O)R ™ 1 BO3MOKHO 3aMelL€HHON aMUHOKHUCJIOTHI, IPUCOeANHEHHOIT uepes O.

[00119] B nmnonoxenun 4’ Kojblla TEHTO3bI MOTYT OBITh MPUCOEIUHEHBI

2A o

pa3JIMuHbIe rPyNnbl. B HEKOTOPBIX BapHaHTAX peaju3aluud R™ MoxkeT mpencTaBisiTh coOo
BO3MOKHO 3aMmereHHbiil Ci¢ ankui. [lpumeps! noaxoasmmx Cj¢ aJKUIOB BKIIOYAIOT METHUII,

STHJI, H-TIPOTIWJI, M3OMPONII, H-OyTHII, U300yTHII, mpem-OyTHIl, IEHTH (Pa3BETBICHHBIN U
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JIMHEWHBIN) U TeKCUJ (Pa3BETBJICHHBIN U JUHEHHBIN). B HEKOTOPBIX BapHaHTax pean3aluu
R*  mosxer NpeACTaBsiTh coOol HezamemieHHbIH Ci¢ ankuia. B apyrux BapuaHTax
peanusanuu R* moxer npencTaBisiTh codoit 3amemteHHbli Cis ankwit Hampumep, R
MOJKET MPEACTABINSATb Co00# C|¢ aKUJI, 3aMeleHHbINH raoreHoM, Ci.¢ KW, 3aMEIeHHBIN
ruapokcurpynmou, C_¢ ATk, 3aMEIeHHbINA aTKOKCUrpynoH, win Cj_¢ aJKuJI, 3aMeLIeHHbII
cynbpeHuIpbHON Tpynmon (Hampumep, -Ci¢ ankun-S-Cig ankmn). B gpyrux Bapuantax
peanusanuu R*™ mosxer npenctaBisitk cobolt Ci¢ ramoreHamkui. B apyrux BapuaHTax
peanusanun R* Moxer MPEICTaBISITH COOOM BO3MOXKHO 3amemeHHbld Core ankeHw . B
HEKOTOPBIX BAapHAHTAaX pPeaju3aluu R* moxer MpenCTaBiIsITh coO0H 3amerneHHbIl Cog
ankeHwl. B apyrux BapuaHTax peaiu3aluu R** mosker MPENCTaBIISITH COOOU He3aMeIIeHHbIH
Co6 ankenmn. Hampumep, R** mosxer MPENCTaBISITE COOOH 3TEHWJI, IPONEHWT WIIH AJJICHHI.
B apyrux BapuaHTax peaiu3aluin R** mosxer MPENCTaBIsSITh COOON BO3MOKHO 3aMEIIeHHBIH
Cy¢ ankuHuI. B HEKOTOpBIX BapuaHTax pealnu3aluu R*™ moxer NPEACTaBIATh COOOM
3ameleHHbll Cy ¢ ankuHuiI. B Apyrux BapuaHTax peanu3aluu R*™ moxer MIPEACTABIIATh
coboit HesamemeHHbld Cr g anmkuami. [Tomxonsiue Cog aTKUHWIBI BKIFOYAIOT STUHWI U
nponuHWwI. B npyrux BapuaHTax peanusauuu R*™ mosxer NPEACTaBISTh COOOM BO3MOXKHO
3ameleHHbll  Cs¢ LUKIOANKUil. B HEKOTOpBIX BapuaHTax pealu3aluu R™  moxer
NPEACTaBISTh COOO0M 3aMerneHHbli Cs.¢ MUKIOANKUI. B npyrux BapuaHtax peamu3aliu R*
MOXET TPEACTaBIATh cOOOH HezaMelneHHbIN Cs.¢ mukIoankui. Heorpannansaromuii Ciucok
C3.6 IUKJIOATKUIIOB BKJIFOYAET LIUKJIOMPOIII, IUKJIOOYTHII, IUKJIONEHTIII U LUKJIorekc. B
HEKOTOPBIX BAPUAHTAX Peai3alun R** moxer MPENCTaBISITh COOOM BO3MOKHO 3aMeLEHHBIN
—0-Cy¢ ankun. B HEKOTOPBIX BapUAHTAX peaTU3aALUU R Mmoxer MPENCTaBISITh COOOM
3amenieHHbIl —O—C1 ankmwi. B apyrux BapuaHTax peaiuzalun R mosxer NPENCTABJSTh
coboii HezamemeHHbIT —O—C ¢ ankuin. [Ipumepsr momxomsimux O—Cj¢ aNKUIBHBIX TPYIIT
BKJIFOYAIOT METOKCH, 3TOKCH, H-TIPONOKCH, M3OMPONOKCH, H-OYTOKCH, M300YTOKCH, mpem-
OyTOKCH, TIEHTOKCH (pa3BETBJICHHBI W JIMHEHHBIM) W TEKCOKCH (Pa3BETBIIEHHBIH U
nuHeiHbI). B apyrux BapuanTax peanmsarmi R MOXET IpencTaBisTh cOGOH BO3MOMKHO
3ameleHHbli —O—Css ankeHws . B HEKOTOpPbIX BapuaHTax pealu3aluu R*  moxer
NPeACTaBIsTh coO0M 3amemmeHHbIil —O—Cs.¢ ankeHus. B Apyrux BapuaHTax peannu3aiun R*
MOXET TpeACTaBIsTh co00il HezamemneHHbIH —O-Cs¢ ankenmn. B apyrux BapmaHTax
peanuzauuu R** moxer MPEICTaBISITh COOON BO3MOXKHO 3amemeHHbi —0—Cs.¢ ankuami. B
HEKOTOPBIX BApUAHTAX pealu3aluu R*™ mosxer npeacTaBisTh coboit 3amemeHHbii —O—Cs.6
ankKuHUI. B 1pyrux BapuaHTax peanuzaluuu R** mosker MPENCTaBISITh COOON He3aMeIeHHBbIH

2A .
—0-C56 ankuaui. B npyrux BapuanTax peanusanuy R™ MoxkeT npeacrapisatb coO0l 1HaHo.
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[00120] ['pynmsl, mpucoeanHEHHbIE B MOJIOKEHUH 3’ KOJNbIA MEHTO3bI, MOTYT
BapbUPOBATHCS. B HEKOTOPBIX BapHaHTaX peau3alliy, BKIIOYAs BAPUAHTHI pPeaiu3alud U3
naparpada [0119], R** moxer npenctasisith cobori OH. B apyrux BapuaHTax peanu3aiivi,
BKJIFOUAsi BapHaHThI peanmsaimn w3 naparpada [0119], R** moxer npexcrasmsrs coBoit
BO3MOKHO 3aMEIIEHHYI) aMHHOKHCIIOTY, pUcoenuHeHHyto dyepe3 O. [Ipumepbl Noaxoasmmx
AMUHOKUCJIOT, TMPUCOSANHEHHbIX dYepe3 O, BKIIOYAIOT ajlaHWH, achaparuH, acmaprar,
[UCTENH, TJyTaMaT, TJIyTaMWH, TJIMIWH, TPOJHH, CEPUH, THPO3WH, APTUHUH, THUCTUIHH,
W30JICULIMH, JICWIWH, JM3WH, METHOHWH, (peHWJajJaHWH, TPEOHWH, TPUNTO(GAH U BAJIUH.
JloToTHUTETBHBIE TIPUMEPBI MOAXOASIIUX AMUHOKHCIIOT BKJIFOYAIOT, HO HE OTPAHUYHBAOTCS
UMH, OpHHUTHH, THUINY3WH, 2-aMHHOW3OMACJISIHYK) KHCJIOTY, JeTHApPOAJlaHWuH, TraMMa-
AMUHOMACJISTHYIO ~ KHUCJIOTY, LHUTPYJ/UIMH, OeTa-ajmaHuH, anb(a-3THINULIKH, — albga-

NPONWINIMIMH W HOpJEHUMH. B HEKOTOpPBIX BapHaHTax pealn3alud aMHHOKHUCIOTA,

? 0 R42A R43A
S
0 NH 42A
NMPUCOCAUHECHHAA Y€PE3 O, MOXKET UMETh CTPYKTYPY 2 ,rae R MOIKET 6bITb
Bbl6paH N3 BOAOpPOAA, BO3MOKHO 3aMCIICHHOIO C1_6 aJIKUJida, BO3MOXXHO 3aMCIICHHOI'O C1_6
rajJoreHajJkuiaa, BO3MOXHO 3aMCIICHHOTI'O C3_6 OUKJIIOAJIKHWIIA, BO3MOXXHO 3dMCEIICHHOI'O C6
apuia, BO3MOKHO 3aMCIICHHOIO C10 apujia 1 BO3MOKHO 3aMCIIEHHOTO apI/m(Cl_(, aJ'IKI/IJ'Ia); n
R43A

MOJKET TMPENCTaBIsATH COOOH BOAOPOI WM BO3MONKHO 3aMelneHHbIH Cj4-allKujl;, WJH

24 H43A o
R u R™" coBMecTHO MOTyT 00pa30BBIBaTh BO3MOKHO 3aMeIIeHHbINH C3.6 IMKJIOATKHUIL.

12A
R MOKET OBITh 3aMeElIeH OOHUM

2A

[00121] Ecan R sBnsieTcs 3aMellleHHBIM,

win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO
3aMEIEeHHOTO apwiia, THIPOKCH, BO3MOMKHO 3aMEUIeHHOro rerepoapuia, O-xapOokcu wu

424 o
R MOKET TMpPEICTaBISATh COOOM

aMUHO. B HEKOTOphIX BapuaHTax peaau3aluu
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHAHTaX peanu3anuu R*™* mosxer npeAcTaBisITh co00i Bomopoxa. B apyrux
BAPHAHTAX pealu3aluu R** mosxer MpencTaBysiTh COOOH MeTHI. B HEKOTOpBIX BapuaHTax
peanuzauuu R** moxer NpencTaBisiTh coO0H Bomopon. B apyrux BapuaHTax peaau3aliiu
R¥A moxer MPENCTaBIsITE COO0N BO3MOXKHO 3aMelneHHbId C4-aJKiI, TaKOW KaKk METWJI,
STWJI, H-TIPOTIHJI, U3OTIPOMHI, H-OYTHII, U300yTHUI WU mpem-0yTui. B omHOM U3 BapHaHTOB
peanuzauuu R** mosker MPEICTaBIISITh COOOM MeTHI. B 3aBUCHMOCTH OT TPy, BEIOPAHHBIX
st R u R®4, arom yraepoaa, K KOTOPOMY NPUCOETUHEHBI R** u R™*, Moxer siBusiTbest
XUPAJbHBIM LEHTPOM. B HEKOTOPBIX BapuUaHTax peajn3alru aToOM YIrJjepoaa, K KOTOPOMY
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NPUCOEAUHEHBI R*¥4 g RPA

, MOKeT sBJAThCA (R)-xupanpHbiM neHTpoM. B npyrux BapuanTax
42A 43A
peann3aluy aToM yrieposaa, K KoTopoMy npucoeanHeHsl R™ u R™, moxer sBnsAThes (S)-

XUPaIbHBIM LIEHTPOM.

2~ R®A pesA
S
[00122] IIpumepsl  moOAXOAALIMX O NH2 rpynn  BKJIKOYAKOT
z_ R42A ~\\\\\\\|:*43A z_o R42/;==:- R43A z_
Clefylomye TPy O NHz O NHz o NHz
\
+ T e {e
o) NH o] NH; i
2
S
O NHz
[00123] B npyrux BapuaHTax peaju3allid, BKJIOYas BAPUAHTHI pPeaU3alu U3

naparpada [0119], R** wmoxer mnpencrasmsite coboit -OC(=O0)R *, rme R™* moxer
NPEACTaBIATh COO0OM BO3MOXKHO 3amemeHHbIH Cjo4 anmkmil. B HEKOTOpBIX BapHWaHTax
peanusanuu R mosxer NPEACTaBISTh COOOH 3amenteHnblit C;g ankmi. B npyrux BapmanTax
peanusanuu R™* moxer npencTaBisTh codboit HeszamemeHHbIH Cig ankwi B nmpyrux
BapHAHTaX peaJl3alliy, BKJIIOYAs BapUAHThI peanusanuu u3 naparpada [0119], R** moxer
NPEACTaBISITh COOOH BO3MOXKHO 3amelneHHblll —O-anmui. B npyrux BapuaHTax peanu3alium,
BKJIIOUAsl BApUAHTHI peaju3anuu u3 maparpada [0119], R** moxer MPENCTaBISITh COOOM -
OC(:O)R44A, rme R moxer 6biTh BbIOpaH W3 BO3MOXKHO 3amemeHHoro Cj i, ajikuia,
BO3MOXKHO 3amelieHHoro C,.p alkeHusa, BO3MOXHO 3amelnieHHoro C,p ajkuHWUIA,
BO3MOXKHO 3aMelieHHOro (3.3 LUKJIOAIKUIIA, BO3MOXKHO 3aMelieHHOro Cs.g [UKIOAJIKEHNIa,
BO3MOXKHO 3amelieHHoro Ce 1o apujia, BO3MOXKHO 3aMELIEHHOrO rerepoapuiia, BO3MOXKHO
3aMEIEHHOr0 TeTepOLUKIINIa, BO3MOXKHO 3aMelieHHoro apui(Cie ankuna), BO3MOMKHO
3amenieHHoro rerepoapmn(Ci¢ ankuiaa) W BO3MOXKHO 3aMeleHHOro rerepouukmii(Ci g

4A o
ankuna). B  HEKOTOpBIX BapuaHTax peanuzanuun R MOKET TPENCTaBJATbh COOOU
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o 44A
3amerieHHbli Ci o ankwi. B npyrux Bapuantax peanuzauuud R MOXKET MPENCTABIATH

co0oii HezamerneHHbIH Cy.1o aJIKHI.

[00124] B monoxenun 2° KOJblla TMEHTO3bl MOTYT HAXOIUTHCS Pa3JIMYHbBIC
3aMeCcTUTEIN. B HEKOTOphIX BapHaHTaxX peajTu3aluu R>  moxer MPeACTaBIATh COOOH
Bojopon. B npyrux BapuaHTax peanuzaiuu R* mosxker MPENCTaBIsITh COOOW TaJioreH,
Hanpumep, ¢Top. B HEKOTOpBIX BapuaHTaxX peanr3aluu R* moxer MPENCTaByIsITh COOOH
rajjoreH, Hanpumep, GTop. B HEKOTOPBIX BapuaHTaX peaH3alH R moxer MPENCTABIISITh
coboil Bomoponm, R*™ moxer NpeAcTaBIsITh coOol rajoreH. B apyrux BapmaHTax

44 SA .
peanusannu 06a u3 R™ 1 R™ MoryT npencrapisiTb COOO# rajoreH.

[00125] B HEKOTOpPBIX BapuaHTAaX peau3allid ---- MOXKET MPENCTaBJIsTh COOOU
OJUHAPHYIO CBA3b, R* mosxer NPEACTaBISTh COOOH ¢Top, R mosxer NPEACTaBIATL COOOM
Bogopon u R* moxer npencraBists coboii Cig ranoreHankin. B HEKOTOPHIX BapHaHTax
peATH3ALNHI ---- MOXET TPEACTAaBIsTh COOOH OIMHAPHYIO CBsi3b, R*™ MOXeT mpeacTaBisiTh
coboii prop, R™ moxer npexcrasnsts coboii Bonopox, R* Moxer npexcrasisits co6oii Cig

1A o
rajloreHajJkwI u B Moxer NnpeaACTaBIATb coboii OUTO3HH.

[00126] B HekoTOpBIX BapuaHTax peaju3aluu R He Moxer MPEACTABJIATh
€000l MeTOKCH. B HEKOTOpBIX BapHUaHTaxX peain3aluu R** He Moxer MPEICTaBISITh COOOM
merokcn, ecmn B'# npencTaBisieT coOOH 3aMeINeHHBbIH MM He3aMelleHHbIH yparwmi. B
HEKOTOPBIX BApHUAHTax peaju3aluy B npencraBisier coOOH  3aMEIIeHHBIH  WIn
HE3aMeIleHHbI LUTO3MH. B 1pyrux BapuaHTax peanu3anuu B'# npeacTaBisier coOoi
3aMELIEHHbIM WIN He3aMELIEHHbI TUMUH. B npyrux BapuaHTax peanu3anuu B'# He moxer
NPEACTaBISITh COOOHM He3aMeIeHHbIH ypauui. B HEKOTOPBIX BapHaHTax peayn3aluu R He

Z2A
R8A0—|F||>—§
MOJKET MPENCTaBJISITh COOON METOKCH, €CITU 7" MpeCTaBisieT COOOH R% , rne R®™
npencTaBisier cobol HesameleHHbIH Ci g anKWI WM HApa-3aMelleHHbIn (QeHmT; | R
NpEeACTaBsieT COOOM 3aMELICHHYI0 AaMHHOKHCIIOTY, TPUCOEAMHEHHYI dYepe3 N, wim
BO3MOYKHO 3aMEIEeHHOEe CIIOKHO3(UPHOE MPOU3BOAHOE AMHUHOKHCIOTHI, MPUCOCTMHEHHON

2A .
yepe3 N. B HEKOTOpBIX BapraHTax peanusanuu R™ He MOXKeT mpeacTaBisiTh cCOOOH METOKCH,
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Z2A

I
R¥*0— F|>—§
R9A

1A .
ecnu Z' " mpeacTaBisier cobon . B HEeKOTOpBIX BapHaHTax peajn3aluu R™ He

. 1A .
MOXET TPENCTaBIsATh COOOW aJKOKCH (Hampumep, eciu Z =~ MpencTaBisieT CcoOon

22A

RSAO—IT—E
9A 1A .
R ). B HekoTOpbIX BapuaHTax peanusanuu B'" He MOXeT MpeacTaBisATb COOOH

OUTO3UH, €CJIH R MpeACTaBIsieT COOOM He3aMeUIeHHBbIM aJKEHWI WM He3aMelIeHHBIN
anKuHUJ. B HEKOTOpPBIX BapUaHTax peanu3aluu B'* He mMokeT MPENCTaBISITh COOON THMUH,
ecmn R* MPECTaBisieT COOOM BO3MOXKHO 3aMENIEHHBbIM aNKi. B HEKOTOpBIX BapuaHTax
peanuzauuu R™ me Moxer NPEACTaBIsITH COOOH HE3aMELIeHHbIH aJKOKCH (Hampumep,
METOKCH), BO3MOKHO 3aMELICHHbIN aJKeHWJ (HallpuMep, aJlJIEHWT), HE3aMEIeHHbINA aJIKWHUIT
(Hanpumep, 3TuHUN) UK Cp ankuil, 3aMelleHHbIH 3aMecTUTeNeM, OTJIIMYHBIM OT rajoresHa. B
HEKOTOPBIX BApPHUAHTAX peaNn3aluy R He Moxer MPEICTaBISITh COOON He3aMeleHHBIN
AJKOKCH (HampuMep, METOKCH), BO3MOXKHO 3aMEILUCHHBIN aJKeHWJ (Hampumep, ajuieHWNI),
BO3MOKHO 3aMELIEHHBbIM aNkuHWi (Hanpumep, >TuHWI) Wi C)4 amKWwi, 3aMeleHHbII
3aMECTUTENIEM, OTJIMYHBIM OT rajoreHa. B HEeKOTOpPBIX BapUaHTax pealnu3aluu R'* He moxer
npeacTasisiTe codoit H. B HeKOTOpBIX BapuaHTax peajn3aiiu R'* He moxer MIPEACTABIISATh
coboit H, ecnu B4 MPeNCTaBysieT COOOW BO3MOJKHO 3aMEIEHHBIN ITUTO3WH HJIM BO3MOKHO

3aMelleHHbII TUMUH.

[00127] K kombiy meHTO3b MOTYT OBITh MPUCOEIUHEHBI PA3JINIHBIE BO3MOKHO
3aMelleHHble INeTepOLMKINYECKre OCHOBaHMs. B HEKOTOpBIX BapuaHTax peanu3aliy OAUH
wii Oojiee aMHUHBI W/WJIM aMUHOTPYIIBI MOTYT OBITh 3aLUINEHbl MOIXOASIIEH 3aIUTHON
rpymnmnoi. Hampumep, amuHorpynma mMoxer ObITh 3alMIIEHA IMyTeM MPEBPALICHUs aMHHA
W/WJTM aMHHOTPYIIIIBEI B aMHJ WM KapOamMar. B HEKOTOPBIX BapHaHTax peai3alii BO3MOKHO
3aMELIeHHOe reTepOLUKINYECKOe OCHOBaHHE 10051 BO3MOXHO  3aMEIEeHHOe
reTePOLMKINIECKOE OCHOBAHHME C OJHOW MM QoJiee 3aIUIIEeHHBIMU AMUHOTPYIITAMH MOXKET

HMMETb OJIHY U3 CIEAYIOUIUX CTPYKTYP:
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0 0 NHR2
RD2
J. Oy 1
7 )\ /J\ W /J\
N R2? N N/ gez N H 0 SN o)
E NLV\ E M i E \A,lm E
(@] ORG2 o
RF2
NH N XN N
\ ° T N/ RH2 N—N
N i v

k4 2

rae: R*? mosxeT GbiTh BbIOpaH M3 BOAOPOIA, TaJIOTeHa U NHRJZ, rae R mosxer 6biTh
BbIGpaH 13 Bogopona, -C(=0)R*? u —C(=0)OR™:; R®* moxer npeacrasnsrs coboii ragoreH
1503051 NHRWZ, rae R™? moxeT GbITH BbIOpaH M3 BOAOPOJA, BO3MOXKHO 3amerneHHOro Cig
AJIKHJIa, BO3MOXKHO 3ameleHHOro Cy¢ aIKEHMIIA, BO3MOXKHO 3aMelneHHOro Cs g LIMKIOAIKHIIA,
—C(:O)RM2 u —C(:O)ORNZ; R®? mosxker MPENCTaBISITH COOOH BOIOPOA MU NHROZ, rae R%?
MO3KeT OBITh BBIOPaH U3 BOAOPOAA, -C(=0)R" u -C(=0)OR%; R”? moskeT GbITh BbIOpaH U3
BOZIOPOZA, TajioreHa, BO3MOKHO 3aMelieHHOro Cj¢ ajKuiia, BO3MOXKHO 3amemeHHoro Cog
AJIKEHIIIA 1 BO3MOYKHO 3aMerneHHoro Cog ankunmia; R™ mosker GbiTh BbIOpaH U3 BOIOPOAA,
THIPOKCH, BO3MOXKHO 3amemeHHoro Cis ankuiga, BO3MOXKHO 3amemmeHHoro (s
LIMKJIOAJIKUIIA, —C(:O)RRZ 51 —C(:O)ORSZ; R'™ mosxer 6bITh BbIOpaH M3 BOJOPOJIA, TAJIOTeHA,
BO3MOXKHO 3amelieHHOro Ci¢ ajaKuiia, BO3MOXKHO 3aMeleHHOro Cr ¢ alKEHUIa U BO3MOKHO
3amerneHHOro Co¢ ankuHma; Y- i Y HE3aBUCHMO MOTYT IpeAcTaBisiTh coboit N (a30T) mu
CRIZ, rae RZ moxkeT GbITh BBIOpaH U3 BOAOpPOZA, TaJioT€Ha, BO3MOXKHO 3amemeHHOro Ci.¢-
aJIKHMJIa, BO3MOKHO 3aMeIleHHOro C; ¢-ajIKkeHUIa U BO3MOKHO 3aMeleHHOro C, g-aJIKHHUIA;
R moxer MPENCTaBISITH COOOM BO3MOMKHO 3amelneHHbll Cig  aJKui, R™  moxer
MPEICTaBISITH COOOM BOAOPOI WIH NHR"™, rze R™ HesaBucumo mMokeT GbITh BbIOpaH U3
Bogopona, -C(=0)RY? u —-C(=0)OR"%; u R®%, R™, R™?, R™, R™, R®, R®, R, RV u RV?
HE3aBUCUMO MOryT ObITh BbiOpaHbl u3 C;¢ ankwmna, C,¢ ankenmna, Cog ankuamina, Csg
nuknoankuna, Cs¢ nuknoankenuia, Ce 19 apuia, rerepoapuia, rerepoanuuukimia, apui(Ci g
ankuna), rerepoapmn(Cie ankwina) u rerepoamuuukImi(Cie ankmia). B HexkoTopbIx
BapHAHTaX pEAM3alUK CTPYKTYPbI, MPENCTaBICHHBIC BBIIIE, MOTYT ObITh MOIU(UIIMPOBAHBI
MyTeM 3aMeHbI OTHOTO HJIK OOJiee aTOMOB BOAOPOJIa HA 3aMECTHUTEIH, BEIOPAHHBIC U3 CITUCKA

3aMeCTI/ITeJ'IeI\/'I, NpEeACTAaBJICHHOTO B OIIPCACIICHUN «3aMEIEHHBIN».
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[00128] B HekoTOpBIX BapuaHTax peannu3anuu B'* mosxer MPENCTaBIISITh COOOH
0
</N | NH
)\
T N NH,
nane . B apyrux BapuaHTax peanu3anuu B'#* mosxer NPEACTaBISTh COOOM
O
</N | NH
P
T N
wane . B nmpyrux BapuaHTax peanu3anuu B'* moxer NPEACTABISTh COOOM
o)
RR2
L Bt
L -
e , HampuMmep, wwane . B Apyrux BapuaHTax peanu3anuu B'* moxer
NHRE? NH, NH;
RD2
| NN XN | NN
W /K I /K N /K
\T o) N o \T 0
NPEACTaBIATh COOOM % , Harmpumep, Nlm U v . B

D2 .
HEKOTOPBIX BapHaHTax peanu3anuu R™° MoxkeT mpencraBisiTe cobol Bomopoa. B apyrux

RE2
N
(1)
| -
1A .
BapHaHTax peanuzanud B~ MokeT mpencraBisitb coboit vVV“° . B HexoTopbIx
B2 .
BapuaHTax peannzauuu R Moxer mpencrasnsite coboit NH,. B apyrux BapmanTax

B2 . w2 w2 .
peanusannu R™ mosxket mpencrasisite coboit NHR ™7, rme R™~ Moxer npeacraBisite cOOOM -

C(=0)R™ mwmm —C(=0)OR™. B APYruX BapUaHTax peajnu3aluu B'#* moxer MPEACTABIATD
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ORG2
(1)
N N)\RI—Q
coboii v . B HEKOTOpBIX BapHaHTax peaanu3aluu B'* mosxer MPEACTABIATD

CO0OH wnann

[00129] B HEekoTOpBIX BapuaHTax peanuzauuu coenrHeHue gopmyisl (I) Moxer

UMETb CTPYKTYPY, BEHIOPAHHYIO U3 OTHOH M3 CIENYIOIUX CTPYKTYP:

B1A

57



K zasBre Ne201491493

B'IA

R0

LL
.5/////

"y,
fo)

8
N
N

O O

B1A

R0

B1A

R0

Q8
5
N

L
:2///

-
o

S

B'IA

R%0

‘N‘
S
N

e

"
“
I

Br

B1A

R'A0

58



K zasBre Ne201491493

&

H3C7\\

F HO F, wm ¢papManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEIUHEHHH.

B HeKOTOpHIX BAPHAHTAX PEeaNW3aLlii, MPHBENCHHBIX B HAcTOsieM maparpade, B'* moxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMEIEHHOE MypHHOBOE OCHOBaHME. B npyrux BapmaHTax
peanusaLuy, NPHUBEIEHHBIX B HacrosmeM naparpade, B' moxer mpencrasnsts coGoii
BO3MO)KHO 3aMEIlleHHOE MUPHUMUANHOBOE OCHOBaHHE. B HEKOTOpBIX BapHaHTax peanusalui,
NPUBEACHHBIX B HACTOSIIEM maparpade, B'# mosxer NPEeACTaBIsTh COOOMH ryanuH. B apyrux
BAPUAHTAX PeaM3aLlii, MPHBEICHHBIX B HacTOseM maparpade, B Moxer mpencraBists
coboii TMMuH. B nmpyrux BapmaHTax peajHM3alMM, NPUBENCHHBIX B HACTOsIIEM maparpade,
B'# Mosxer mpencTaBiaTh coG0i HUTO3MH. B APYriX BAPHAHTAX PEANH3ALIH, IPHBEICHHEIX B
HacrosieM maparpade, B'* mMoxer npencrasusith coGoil ypauur. B HEKOTOpBIX BapHaHTax
peanusaLuy, NPHUBEIEHHBIX B HacrosmeM naparpade, B' moxer mpencrasnsts coGoii
a/leHHH. B HEKOTOPBIX BAPHAHTAX Peal3allui, MPHBEICHHBIX B HACTOsIIEM maparpade, R4
MOXET TMPEACTaBIsATh coOOl Bomopon. B nmpyrux BapuaHTax peanusanudl, NMPUBEIEHHBIX B
HacTosmeM mnaparpade, R'* moxer MPENCTaBIATh COOOH BO3MOXKHO 3aMelleHHbIH aiui. B
APYrUX BapUAaHTAaX pealN3alvd, NPUBEAEHHBIX B HacrosmeM maparpade, R'™ moxer
NPEACTaBIsITH COOOH MOHO-, nu- WM Tpudocdhar. B npyrux BapHaHTax peannsaluy,
IpUBEJIEHHBIX B HacTosiieM naparpade, R' mosker npencrasisits coboii pocdopoamunar. B
HEKOTOPbIX BAPHAHTAX DeAM3alid, NPUBEICHHBIX B HacTosimeMm maparpade, R'™ mosxer

MPEICTABIISITH COOOH aIMIOKCHANKUIIbHOE CIOskHO3(pupHOE PochaTHOe mposiekapCcTBo.

[00130] B  HekoTOphIX  BapuaHTax  peaqu3alUd  COEAMHEHHUE  MOXKET

npeacTaBisiTh co0oit coenuHenne ¢opmydsl (II) nam ero papManeBTHUECKH HPUEMIIEMYIO
1B .

conb, rae: B'W MokeT mpencraBisATh COOOH BO3MOXKHO 3aMELICHHOE TIeTepOLMKIMYECKOe

OCHOBAHUE HJIM BO3MOKHO 3aMCUHICHHOC T'€TCPOLUKINYCCKOE OCHOBAHUE C 3aIUIIEHHON
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RSB 6B

aMHUHOTPYTITION; R'®  moxer 6biTh BeiOpan w3 O, OH, O ,

O
8B 9B

R O
~ PPN
éj\o zZBLRmB, zl/ s R118

, BO3MOXKHO  3aMEIICHHOMN
AMUHOKUCJIOTBI, MPUCOSTUHEHHON depe3 N, MM BO3MOXKHO 3aMEIEHHOTO CIIOKHO3(pUpHOTO
MPOU3BOAHOIO AMUHOKUCJIOTHI, MPUCOEIUHEHHON vepe3 N; R™® moxer GbiTh BBIOpaH M3
BO3MOKHO 3amerrieHHOro Ci¢ ankujia, BO3MOXKHO 3amerneHHOro Cp¢ anKeHWsa, BO3MOKHO
3amemeHHoro (o ankuHWIA, BO3MOXKHO 3amemeHHoro —-O-Cj¢ ankuia, BO3MOKHO
saMmerrieHHOro —O—Cs_¢ allKkeHMIIa, BO3MOXKHO 3aMelneHHOro —O—Csg alKMHMIA U [[UAHO; R3B
MOJKET TIPEJCTABIISTh COOOH TrajioreH; R*® mosker MPENCTaBISITh COOOM BOAOPO MIIH TaJIOTeH;
R®, R®®, R® u R™ HesaBucumo Moryr GObiTh BBIOpaHBI M3 BOJOPONA, BO3MONKHO

7B loB
3ameneHHOro Cj.o4 aJIKUiIa ¥ BO3MOXKHO 3aMeleHHoro apuia; R™ u R

HC3aBUCUMO MOFYT
ObITh BBIOPaHBI M3 BOJIOPOAA, BO3MOXKHO 3amemeHHOro Cjj4 ajKuiIa, BO3MOXKHO
3aMeIEeHHOTO apuiia, BO3MOKHO 3aMereHHOro —O—Cy o4 aNKuia 1 BO3MOKHO 3aMEIIEHHOTO —

11B

O-apuna; R~ moker ObITh BBIOpAH M3 BOAOPOJA, BO3MOXKHO 3amerneHHOro Cj o4 allkuia u

1B __ 2B .
BO3MO’KHO 3aMEIIeHHOTO apuiia; 7.~ U 7~ HEe3aBUCHUMO MOTYT MpeAcTaByisaTh codol O wm S.

[00131] B HekoTOpBIX BapuaHTax peanusaluu R'® mosxer MPENCTaBISITh COOOH

O'. B npyrux BapuaHTax peaju3aiiun R'® moxer npencTasisite codoit OH.

[00132] B HekoTOpBIX BapHaHTaX peaid3alliu R'® mosxker n €/ICTaBJATL CO00I
p p p p
RSB 6B
f?j\ R7B
(@]
O 5B oB
, tme R™° u R HesaBucumo moryt ObITh BbIOpaHBI M3 BOAOPOIA,

BO3MOJKHO 3aMeIneHHOro C).o4 AlKMIA i BO3MOXKHO 3aMEIIEHHOTO apuna; 1 R’ Moxker GbITh
BBIOpaH M3 BOAOPOAA, BO3MOXKHO 3aMeleHHOro (4 ajKuia, BO3MOXKHO 3aMEIlEHHOTO
apuia, BO3MOKHO 3amMelieHHOro —O—Cj 4 ankuia U BO3MOXKHO 3amelenHoro —O—apuna. B
HEKOTOPBIX BapUaHTax pealu3aluu R® u R MOTYT TPEACTaBIATH coOoil Bomopon. B
HEKOTOPHIX BAPHAHTAX peanusalid 1o MeHbure Mmepe omuH u3 R™® u R® moxer
NPEACTaBISITh COOOH BO3MOXKHO 3aMeIeHHbIH C|.o4 QKU MM BO3MOKHO 3aMEIIeHHBIN apuiL.

7B o
B HekoTophlx BapmaHTax peanmuzaupd R'° MokeT mpencTraBisiTe COOOW BO3MOXKHO
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o 7B o
3amerneHHbIi Cy 4 ankuii. B npyrux Bapuanrax peanusanuu R'™ MokeT mpenctaBisiT COOOiM
o 7B
BO3MOXKHO 3aMELIeHHbIA apui. B npyrux BapuanTax peanu3auud R’ MOXeT NpeacTaBiisiTh

coboii Bo3MOKHO 3amerieHHbIH —O—Cj.o4 aITKWIJI WIIH O BO3MOXKHO 3aMeleHHbII —O—apui1.

[00133] B HexOTOpBIX BapHaHTax peajin3alii R'® mosxker n €/ICTaBJATL CO00I
P p p p

RSB o O
o zZBJL

1oB
BO3MOXXHO 3aMCIICHHOTI'O C1_24 aJIKuJla 1 BO3BMOXKHO 3aMCIICHHOI'O apuiia; R HE3aBUCHUMO

10B
R™" rne R%® u R”® nesasucumo MOTYT OBITh BBIOPAHBI U3 BOAOPOJA,

MOkeT ObITh BbIOpaH W3 BOAOPOJA, BO3MOXKHO 3amerneHHOro Ci,4 alKuia, BO3MOXKHO
3aMelEeHHOro apuia, BO3MOXKHO 3aMelieHHOro —O—Cj.4 ankuia 1 BO3MOXKHO 3aMEIEHHOTO —
O-apuna; n Z°° HE3aBHCHMO MOXET NpeCTaBIsTh coboit O (kucmopox) mim S (cepy). B
HEKOTOPBIX BapUaHTax pealu3aluu R*® u R MOTYT TPEACTaBIATH coOoil Bomopon. B
OPYTUX BapHaHTax peaju3alyu MO MEHbIIEeH Mepe OJUH U3 R™ u R*® moxer NPEICTABISTD
c000i BO3MOKHO 3aMeIneHHbIi C) 4 aTKUJT WJIH BO3MOKHO 3aMEIeHHBIN april. B HEKOTOPBIX
BApPUAHTAX peaNu3aLn R'°® mosxer MPENCTaBISITH COOOM BO3MOXKHO 3amMerneHHbIH Cj.o4

10B .
°° MOXET TPEACTaBIATH COOON BO3MOMKHO

ankun. B gpyrux BapuaHTax peanmmsanuu R
3aMEILIEeHHBIN apui. B npyrux BapuaHTax peanu3anuu R moxer MPENCTaBIsSITh COOOMH
BO3MOKHO 3ameleHHbili —O-Cij4 alkuin WM BO3MOXKHO 3aMeleHHbii —O-apui. B
HEKOTOPBIX BAPUAHTAX PEaA3aluU 78 mosxer npencTaisaTh cobort O (kucnopon). B npyrux
BapUaHTaxX peajnu3anuu Z*® moxer npeacTaBisTh codoit S (cepy). B HekoTOpBIX BapuaHTax
peanusanuu R'® moxer NPEACTaBISTh COOOH HM3OMPOMUIKAPOOHIIIOKCHMETHIIOKCH. B

1B o
HEKOTOPbIX BapHaHTax peanuzanuu R MOJKET NPEACTaBIIATh coboit

IMUBAJIONJIOKCHUMCTHUIIOKCH.

[00134] B HekoTOpBIX BapuaHTax peanusaluu R'® mosxer MPENCTaBISITh COOOH
O

O )k
Y \/\S R1 1B 11B
. B HexoropelIx BapmaHTax peanusauun R MOXKET

MpencTaBisiTh cOO0H Bomopoa. B Apyrux BapuaHTax peanu3anuu R'"® moxer NPENCTABJSTh
co0ol BO3MOKHO 3amelieHHbIH Cjo4 ankwil. B mpyrux BapuaHTax peaju3ariu R'"® mosxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMELICHHBbIN apuil. B HEKOTOpBIX BapHaHTaxX peajn3aluu
R'"® mosxer npeacTaBisTh co00i Ci.¢ AJKHIII, HAPUMEP, METHII, STUJI, H-TIPOTIHJI, H30MPOIHI,
n-OyTii, u300yTWI, mpem-0yTuia, TEHTUN (Pa3BETBICHHBIH M JIMHEHHBIH) W TEKCUI

(pa3BETBAEHHBIN U JIMHENHBIN).
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[00135] B HekoTOpBIX BapuaHTax peanusaluu R'® mosxer MPENCTaBISITh COOOH
BO3MOJKHO 3aMELIEHHYK) AMHHOKHUCIOTY, HNPUCOENUHEHHYIO uepe3 N, HIH BO3MOKHO
3aMEIIeHHOE CJIOKHO3()MPHOE NPOU3BOAHOE AMHUHOKHCIIOTHI, MPUCOeNMHEHHOH uepe3 N.
Hampuwmep, R'® mosxer MPENCTaBIISITh COOONW BO3MOXKHO 3aMEIUICHHBIC BUIBI CISTYFOIIIX
MPOU3BOAHBIX: AaJlaHWHA, AaclaparuHa, acrnaprara, LHCTEWHa, TIJlyTaMara, [JIyTaMuHa,
[VIMIWHA, TOPOJIMHA, CEPHUHA, TUPO3MHA, APTUHWHA, TUCTUIAWHA, HW30JEHULIMHA, JICUIMHA,
JU3WHA, METUOHWHA, (peHWITaJlaHWHA, TPEOHWHA, TpunrodaHa, BajJMHA U CIOKHO3(PUPHBIX
MPOU3BOAHBIX YKA3aHHBIX KUCJOT. B HEKOTOpBIX BapuaHTax peau3aiiuu R'® mosxer GbITh
BBIOpaH U3 CJIOJKHOTO U30MPOMIIIOBOTO 3(hHpa ajJaHuHA, CIOKHOTO LIHUKJIOTeKCHUIIOBOTO 3(upa
aJlaHWHA, CJIOXHOTO HEOINEHTHJIOBOTO 3(Hupa ajaHuHA, CJIOKHOTO H3OMPONMIIOBOro 3¢upa
BaJIHA U CJIOKHOTO M30IMPOMUJIOBOTO 3(upa jeinnaa. B HeKOTOphIX BapHaHTaxX peaau3aluu
R1280 R13®  R14B

O HN—%

12B
,rme R

R'® moxer nmeTs CTPYKTYPY MO3KeT OBITh BBIOpPAaH M3 BOIOPOAA,
BO3MOXHO 3ameleHHOro Cjg-alKmiia, BO3MOKHO 3aMeIleHHOro Cj¢ LMKJIOAJIKHIIA,
BO3MOKHO 3aMEIIEHHOTO apuiia, BO3MOXKHO 3aMelleHHOro api(Cig ajKuia) U BO3MOKHO
3amermensoro ranorenankmia; R'PP moxer GbiTh BIOpAaH W3 BOIOPOAA, BO3MOXKHO
3ameineHHoro Cj¢ ajnkuia, BO3MOKHO 3aMelneHHOro Cjg rajJoreHajJkujiaa, BO3MOXKHO
3amerneHHOTO (3¢ IMKJIOANKWIA, BO3MOXKHO 3amemeHHoro Cg apuia, BO3MOXKHO

14B
3amemieHHoro Cig apuyia U BO3MOXKHO 3ameuieHHoro apui(Cie ankum); u R MOYKET

. . 13B 14B
MPEICTaBISITH COOOW BONOPOA HIJIM BO3MOXKHO 3amerneHHbiit Ci4-ankwr, wim R n R

COBMECTHO MOTYT 0Opa30BbIBATh BO3MOXKHO 3aMeIeHHbINH C3.¢ IUKIOATKHIL.

13B
MOKET OBITh 3aMCIICH OAHUM

[00136] Ecnu R™® apnsercs 3aMeIleHHbIM, R
wii Oornee 3aMeCTUTENSIMH, BBIOPAaHHBIMH W3 N-aMHUAO, MEPKANTO, aJKUJITHO, BO3MOJKHO
3aMEIIEHHOTO apwia, THAPOKCH, BO3MOXKHO 3aMeEIleHHOro rerepoapmia, O-kapOokcu u
aMHUHO. B HEKOTOpBIX BapHAHTAX peATU3ALUU R"™®  moxer NPEACTABIATE  COOOM
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHaHTaX peanu3anuu R"® moxer npeacTaBisiTh codoit Bogopoa. B apyrux
BAPHAHTAX pealu3aluu R"® mosxer MPeNCTaBIsITh COO0H MeTua. B HEKOTOpBIX BapuaHTax
peanuzauuu R'*® mosxer NPEACTaBIATH COO0H BO3MOXKHO 3amerneHHbIl C.¢ ankni. [Ipumepst
BO3MOJKHO 3aMelleHHbIX Ci_¢-aJIKUJIOB BKJIKOYAIOT BO3MOXKHO 3aMELIEHHbIE BUABI CIEAYIOIINUX
AJKMJIOB: METWJIA, 3THJA, H-TIPOMWIIA, W3OMpOIWia, H-OyTmia, u3o0yTtwia, mpem-OyTuna,

MeHTWIa (Pa3BETBJICHHOIO W JIMHEMHOIrO) W rekcuia (pa3BETBJICHHOIO M JIMHEHHOro). B
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HEKOTOPBIX BAPUAHTaX pean3aluu R'*® moxer NPEACTaBISITh COOOM METHIT HITH U3OTIPOITHIL
B HexkoTOpBIX BapuaHTax peanu3alnuu R'*® mosxer NPEACTABISTh COOOM HTHII HJTH HEONIEHTHIL.
B npyrux BapuaHTax peanusanuun R"" moxer MPEICTABIISITH COO0H BO3MOKHO 3aMeIeHHBbIH
Cs.s uuknoankun. Ilpumepsl BO3MOXHO 3aMmellleHHbIX (3.6 LUKIOAIKWUIOB BKJIOYAIOT
BO3MOYKHO 3aMEIEHHbIE BUABI CIEAYIOIINX UKJIOAJKHUIIOB: LUKJOMPOMWIA, MUKJIOOyTHIA,
LUKJIONEHTUIA W LUKJIOreKcuiaa. B OgHOM HW3 BapHaHTOB pean3aluu R mosxer
NPEACTaBIsATH COOOH BO3MOXHO 3aMEINeHHBIH LUKJIOreKCHiI. B apyrux BapmaHTax
peanusanun R'*® mosker MPENCTaBISITh COOOH BO3MOMKHO 3aMEINEHHBIH apuil, TAKOW Kak
¢bennn nmm HadTHa. B mpyrux BapmaHTax peanuzanvu R'*® mosxer NPEACTaBIATh COOOH
BO3MO>KHO 3aMelnieHHbIN apui(Cy_¢ ankun). B HeKoTopbIX BapuaHTax peanu3aluu R'*® mosxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMeIeHHbIH OeH3MI. B HEKOTOPBIX BapHaHTaxX pean3aluu
R'*® moxer MPENCTaBISITh COOOM BO3MOXKHO 3amerneHHbli Cj¢ TaloreHalKuiI, Harpumep,
CF;. B HEKOTOpBIX BapHaHTax peaTU3aLUU R"® moxer npencTaBisith coboili Bogopon. B
IPYyTUX BapHaHTax peajvu3alui R"® mosxer MPEICTaBISITH COOOH BO3MOXKHO 3aMEIleHHBIH
Cj4-anKuy, TaKOM Kak METHJI, 3TWJ, H-TIPOIWII, U3OMPOIN, H-OyTHII, W300yTUI W mpem-
OyTwi. B ogHOM W3 BapHaHTOB peanu3aluu R mosxer npencTasisith cobor merun. B

13B 14B
uR

HEKOTOPBIX BapHUaHTAxX peainu3alniu R COBMCCTHO MOI'yT O6paSOBbIBaTb BO3MOKHO

3amenieHHbI Cs¢ mukmoankmwil. I[lpumepbl BO3MOXKHO 3aMemieHHbIX (3¢ UKIOANKUIIOB
BKJIIOYAIOT BO3MOXKHO 3aMELICHHbIE BHAbl CJICAYIOIIUX LUKJIOAJKWIOB: LUKJIONPOINIA,

UKJIO0YTHIA, IIUKJIOMEHTHIA U IIUKJIOTEKCHIa. B 3aBHCHMOCTH OT TPYIII, BHIOPAHHBIX JJIs

13B 14B
u R

R u R, arom yrjaepona, K KOTOpOMy MHpucoennHeHel R » MOXET SIBJISATLCS

XUPaTbHBIM LIEHTPOM. B HEKOTOPBIX BapHaHTax pealn3alydd aTOM YIJIEpOAa, K KOTOPOMY

13B 14B
uR

MPUCOEeTUHEHBI R , MOXKeT ABJIATBCS (R)-XupanbHbIM HeHTpOM. B apyrux Bapuanrax

13B 14B
uR

peanusaluy aToOM Yyriaepoaa, K KOTOPOMY IPUCOeNHHEHbI R , MOXeT sIBJIAThCA (S)-

XUPaIbHBIM LIEHTPOM.

R12|30 R13B R14B

0 HN—%
[00137] IIpumepbl  MOAXOOSIIHX IPyNI  BKJIKOYAOT
R1280 R'g Gl HsCQ
0 HN—% HN—% & Hn—%

CIENyIOLUe  TPYIIIbL . , ,
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H3CQ HsC! H HyCO HaG, H >icj /

O HN— o HN—% o HN—%
>_Cj HiG H >—cj HiG, H Vo /
s HN—% d HN—% J HN—%
o oG & /—o G, 7<—o /
o HN-% o; HN—§ S HN—%
QHG H QHG, <:>—o /
7<7OHN—§ 7<7o; HN—% J HN—%

o
X )~ N—%
— % \r H
k- o k-

@)
N
H
[00138] B monoxennn 4° KoJbIla TEHTO3bI MOTYT OBbITh NPHUCOEAHHEHBI

2B
pa3iuvHbIE 3aMeCTUTENH. B HEKOTOpBIX BapWaHTax peanu3almu R™ MOXKeT NmpencTaBisTh
co0oit Bo3MO:kHO 3ametneHHbIi Cy ¢ amkuit. [Tpumepsr nogxonsmx Cj ¢ aJKUIOB BKIFOYAIOT
METHJI, OTWI, H-TIPONHJ, W3OMpOmnmI, H-OyTun, u300yTwiI, mpem-OyTUi, TIEHTHI

(pa3BETBIAEHHBI WU JUHEWHBIM) U TEKCHJ (Pa3BETBJIEHHBIM M JIMHEWHBIN). B HEKOTOpPBIX
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BApPUAHTAX peaNu3aLn R™® moxer MpencTaBiIsiTh coOoil He3amerneHHbI Ci¢ amkun. B
APYIUX BapHaHTax pealn3aluu R™® moxer NPEACTABISTh coOON 3amereHHbIH Ci.¢ aNKUIL.
Hampuwmep, R*® Mmoxer npencTaBisith coboit Cie anmkmi, 3aMelieHHb rajoreHoMm, Cig
AJIKWJI, 3aMELIEHHBIN rTuaApOKCUrpynmoi, Cy_¢ aJKuiI, 3aMEeLIeHHbIN ankokcurpynmnoi, unu Cig
aNKWI, 3aMelleHHbIl cynbdenmipHol rpynmoi (Hampumep, -Ci¢ ankmi-S-Ci¢ ankwmn). B
APYIUX BAapUaHTax peanu3aluu R*™® mosxer npexacraBiaTh coboit Ci ramoreHankuia. B
APYTUX BapUaHTaxX pealn3anuu R*® mosxer NPEACTaBIATh COO0H BO3MOXKHO 3amerneHHbIH Co-
6 alKeHWUJ. B HEKOTOpBIX BapuaHTax peaJu3alnuu R™®  moxer NPEACTaBISITh COOOU
3amenieHHbll Cp ¢ ankeHua. B ppyrux BapuaHTax peanu3aluu R™® moxer NPENCTABJSTh
coboii HezamereHHbI C, ¢ ankenmsn. Hampumep, R mosxer MPENCTaBISIThH COOON STEHWI,
MIPONEHWIT WU aJUleHus. B npyrux BapuaHTax peanu3anuu R*® moxer NPEACTaBIATb COOON
BO3MOXKHO 3ameleHHblll Cor ajlkuHWI. B HEKOTOpBIX BapHaHTax peaiu3aluu R™® mosxer
NPEACTaBIATh COOON 3amemeHHbIl Co ankuHMI. B Apyrux BapuaHTax peann3anuu R
MOJKET MPEACTaBNSATh coOoi HesamerneHHbI C, ¢ ankuami. [lomxonmsmme C, g aTKUHUIIBI
BKJIFOYAIOT STHUHUJI U IPONUHUIL. B Apyrux BapuaHTax peanusanuu R™® moxer MIPEACTABIIATh
co0oi BO3MOXKHO 3aMelleHHbIH C3.¢ MUKIOATKIII. B HEKOTOPBIX BapHaHTax peatn3aluu R™®
MOXET TIPEenCTaBiATh co0oi 3amemeHHbl Ci¢ LUKIOANKWI. B 1mpyrux BapmaHTax
peanuzauuu R™®  moxer npencTaBisiTh cobol  HesamemeHHbIH (i  IUKIOATKHUIL.
Heorpannuuarouuii cnincok Cs.s LHUKIOATIKWIOB BKJFOYAET LUKJIOMPOINII, LUKIOOYTHIL,
LUKJIONEHTU] M LUKJIOIeKCUJI. B HEKOTOpBIX BapuaHTax peaanu3aluu R™®  wmoxer
NPEACTaBIATh cO00M BO3MOXKHO 3amemieHHblH —O—Ci¢ ankmi. B HeKoTOphIX BapwaHTax
peanusanuu R™® moxer npeAcTaBisITh coOoi 3amemeHHbli —O—C ¢ ankuin. B apyrux
BAPUAHTAX peaju3aluu R*® moxer npencTaBisith codoit HesamemeHHbI —O—Cjg aNKHII.
ITpumeps! noaxoaaumx O—Cj.¢ aNKUIBHBIX IPYII BKJIOUYAIOT METOKCH, ’TOKCH, H-IIPOMOKCH,
U30TPOIIOKCH, H-OyTOKCH, H300yTOKCH, mpem-0yTOKCH, TEHTOKCHU (Pa3BETBJICHHBIA U
JIMHENHBIN) U FeKCOKCH (Pa3BETBIEHHBIN U JIMHEHHBIN). B npyrux BapuaHnrtax peanusanuu R™®
MOXET TMPENCTaBJATh COOOW BO3MOXKHO 3amerneHHblH —O—Csze ankeHw1 . B HEKOTOpbIX
BAPHUAHTAX PeaTN3alun R*® moxer pencTaBiIsITh cobol 3amerneHHbiin —0O—-Cs.¢ ankeHmt. B
APYIUX BapUaHTaxX peanu3aluu R™® mosxer npeacTaBisiTh cobol HesamemeHHbI —O—Csg
ankeHua. B apyrux BapuaHTax peanu3anuu R™® moxer NPEACTaBISITh COOOH BO3MOYKHO
3ameleHHbli —O—-Css ankuHuiI. B HEKOTOpBIX BapuaHTax peanu3aluu R*®  moxer
NpeAcTaBisITh coOoi 3amemieHHbI —O—C3.¢ ankuHWI. B npyrux BapuaHTax peanuzauuu R
MOXET MpPEeACTaBIATh coOoi HesamemeHHbIT —O—Csg ankunwil. B ngpyrux BapmanTax

2B .
peanm3anu R™ MoXkeT npeacTaBisaTb cOOOH IIHAHO.
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[00139] B monoxenun 2° KOJblla TMEHTO3bl MOTYT HAXOIUTHCS Pa3JIMYHbBIC
3aMecTuTeN. B HEKOTOpBIX BapuaHTax peaju3aluu R*™® moxer MPeACTaBIATh COOOH
Bojopon. B npyrux BapuaHTax peanuzanuu R*® moxer MPeNCTaBIsITh COOOW TajioreH,
Hanpumep, GTop. B HEKOTOPBIX BapuaHTax peaTr3aluu R*® moxer MPENCTaBJISITh COOOH
rajjoreH, Hanpumep, GTop. B HEKOTOPBIX BapuUaHTaX peaH3aluu R*® moxer MPENCTABISITh
coboil Bomoponm, R*® moxer NpeAcCTaBIsITh coOOH rajoreH. B npyrux BapuanTax
peanuzanuu oda u3 R*® u R*® MOTYT HPEACTaBNIATh cOOOM ranored. Hampumep, oba u3 R*® u

4B o
R™ moryt npencrasnsate coboit ¢rop.

[00140] B HekoTOpBIX BapuaHTax peanu3aluu Z'® moxer MPENCTaBISITh COOOH

O (xucnopon). B npyrux papuaHTax peaan3anuu Z'® MoskeT pencTaBATh OG0 S (ce ).
P Py P Y Y Py

[00141] K kombiy meHTO3b MOTYT OBITh MPUCOEIUHEHBI PA3JINIHBIE BO3MOKHO
3aMelleHHble INeTepOLMKINYECKre OCHOBaHMs. B HEKOTOpBIX BapuaHTax peanu3aliy OAUH
wii Oojiee aMHUHBI W/WJIM aMUHOTPYIIBI MOTYT OBITh 3aLUINEHbl MOIXOASIIEH 3aIUTHON
rpymnmnoi. Hampumep, amuHorpynma mMoxer ObITh 3alMIIEHA IMyTeM MPEBPALICHUs aMHHA
W/WJTM aMHHOTPYIIIIBEI B aMHJ WM KapOamMar. B HEKOTOPBIX BapHaHTax peai3alii BO3MOKHO
3aMELIeHHOe reTepOLUKINYECKOe OCHOBaHHE 10051 BO3MOXHO  3aMEIEeHHOe
reTePOLMKINIECKOE OCHOBAHHME C OJHOW MM QoJiee 3aIUIIEeHHBIMU AMUHOTPYIITAMH MOXKET

HMMETb OJIHY U3 CIEAYIOUIUX CTPYKTYP:

RBB2 o o) NHREB2
i \ N RDB2 N
T N RAB2 T N RCB2 | H e T 0
e , e R had R wnans R
O RGB2 o
RFB2
NH N A N
| /K </ | )N\ </ / "
T @] T N/ RHB2 T/N
AN AN, 5 A"AAS 5

k4

B2

AB2
rne: R™° moxer ObiTh BoIOpaH U3 Bomopoxa, rajoreHa u NHR™, rme R mosxer

6bITh BbIOpaH 13 Bogopona, -C(=0)R*P* u —C(=0)OR"?*; R®P* moxer npencrasmsts cooii

WB2 WB2

rajored wim NHR ™, rne R™"" moxer ObITh BBIOpaH M3 BOAOPOAA, BO3MOXKHO 3aMEIEHHOTO
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Cis ankuiaa, BO3MOXHO 3amereHHOro Cog ajIkeHWIa, BO3MOXKHO 3amerneHHOro Cig
MB2 NB2, CB2 .
nukoankuia, -C(=0)R u —C(=0)OR™™; R~ MokeT npencTapiisiTb cOOON BOJOPOM MU
0B2 0B2 PB2 B2, 5 DB2
NHR®?, rne R%®* mosxer 6bitb BEIGpan u3 Bomopoxa, -C(=0)R"**u —C(=0)ORY?*; R

MOXeT ObITh BBIOPaH W3 BOIOPOHA, TaJIOTeHa, BO3MOXKHO 3amemeHHOro Cie ankuia,

EB2
BO3MOXKHO 3aMelleHHOro Cr ajJKeHWJIa M BO3MOXKHO 3aMelnneHHOro C,g alkuHuia; R

MOKET ObITb BbIOpaH W3 BOAOPOJA, THIPOKCH, BO3MOXKHO 3amerneHHoro (i anikuia,
RB2 SB2 FB2

BO3MOXKHO 3aMeleHHoro Cs.g muknoankuia, -C(=O)R™ " u —C(=0)OR>""; R~ MoxeT ObITb

BbIOpaH W3 BOAOPOJA, TaJIOT€HA, BO3MOXKHO 3aMmemeHHOro (e ajKuia, BO3MOXKHO

2B 3B
3amMeleHHOro Cr aJKeHWIa W BO3MOXKHO 3amerneHHoro C, ankuHuiaa, Y U Y

B2

. B2
HE3aBUCHUMO MOTYT MpeacTaBysath codoit N (a3or) i CR™7, rne R™~ Moxer ObiTh BIOpaH

H3 BOAOpPOAA, rajijorecHa, BO3MOXKHO 3aMCIICHHOT'O C1_6—am<1/ma, BO3MOXKHO 3aMCIICHHOI'O C2_6-

GB2

JKEHUIa U BO3MOXKHO 3aMelieHHoro Cje-ankunmna; R MOXKET MPENCTaBISITL COOOH

o HB2 o TB2
BO3MOJKHO 3aMerteHHbii C g ankmi; R™ - MoskeT nmpenctasisite codoit Bonopon uimu NHR ™7,

rne R™? nesaBucumo mosker GbITb BbIOpaH M3 BOAOPOIA, -C(=0)RV®* u —-C(=0)OR"®%; u

KB2 LB2 MB2 NB2 PB2 B2 RB2 SB2 UB2 VB2
R R"82 R RNB2 RPBZ RQB2 RRE2 RSB2 RUB2Z R

k4 k4 k4

HE3aBUCHMO MOTYT OBITh
BoiOpanbl u3 Ci¢ ankmna, Cre ankenwna, Cie ankunmwia, Cse nukmoankuna, Cse
nuknoankenuna, Ce9 apwia, rerepoapmna, rerepoamunuiimia, apwi(Cie ankuia),
rerepoapmi(Ci¢ ankuna) u rerepoanuuukami(Ci¢ ankuiga). B HEKOTOpBIX BapuaHTax
peanu3aluu CTPYKTYPhI, MPEACTABIIEHHBIE BBIIIE, MOTYT OBITh MOAU(PHUIIMPOBAHBI MyTEM
3aMeHbl OHHOTO WM Oojiee aTOMOB BOIOPOAAa HA 3aMECTHTENH, BbIOpaHHBIE W3 CIIHCKA

3aMeCTI/ITeJ'IeI\/'I, NpEeACTAaBJICHHOTO B OIIPCACIICHUN «3aMEIEHHBIN».

[00142] B HekoTOpBIX BapuaHTax peanusaluu B'® mosxer MPENCTaBISITh COOOH
0
</N | NH
)\
T N NH,
wane . B gpyrux BapuaHTax peanusanuu B'® moxer NPEACTaBISTh COOOM
O
</N | NH
P
T N
wane . B ppyrux BapuaHTax peanusauuu B'® mosxer NPEACTaBISTh COOOH
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o]
RFB2
| NH l NH
T/J\o N~ o
~nane , Hampumep, wLw . B mpyrux BapmaHTax peanusanuu B'® moxer
NHREE2 NH; NH,
RDB2
\T 0 NN \T 0
NPEACTaBISTh COOOH e , Harmpumep, Jle\ U v . B
HEKOTOPBIX BapUaHTaX peau3aLuu R"®* mosxer NpeAcTaBsTh co00it Bomopon. B mpyrux
REB2
(1)
P
'i‘ N

[VaAVAVAV Al

1B .
BapUAHTAX pealn3aluu B~ MOXeT MpencTaBisiTb COOOH . B HekoTopbIX

BB2 .
BapuaHTax peanusauuu R MoxeT mnpenctaBiATh codoir NH,. B nmpyrux BapuanTax

WB2 WB2

BB2 .
peanuzauun R MoskeT mpencraeiatb coboit NHR™ ™, rme R MOKET TPEICTABIATH

coboit -C(=0)RM** nmu —C(=0)OR™**. B npyrux Bapuanrtax peammsarmn B'® moxer

RGBZ

N
{ ]
|

NPEACTaBISTh COOOH  wAnr . B HeKkoTOpBIX BapWaHTax peanu3aLuu B'®

MOJKET MPEACTABIATh COO0H YWVV°

[00143] B HekoToppIx BapmaHTax peanuzanuu coenuHenue ¢opmynsl (II)

MO3KET UMETb CIENYIOLIYIO CTPYKTYPY:
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B']B

0
0] R
\\\\\\

II,/ I/,
'
.

7'B=p——o0

R'™® wii ero (apmaneBTudecku npuemieMod conu. B
HEKOTOPbIX BAPHAHTAX pealM3alliH, NPHBEICHHBIX B HacTosimem maparpade, B'® moxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMEIEHHOE MypHHOBOE OCHOBaHME. B npyrux BapmaHTax
peanusaLuy, NPHUBEIEHHbIX B HactosmeM mnaparpade, B'® moxer mpencrasmste coGoit
BO3MOJKHO 3aMELIEHHOE MUPUMHUANHOBOE OCHOBaHHE. B HEKOTOPBIX BapHAaHTAX pealn3aluy,
NPUBEACHHBIX B HACTOSIIEM maparpade, B'® moxer NPEACTaBIsTh COOON TyaHuH. B apyrux
BAPUAHTAX PeaM3allii, PUBENCHHBIX B HacToseM maparpade, B'® moxer mpencrasusts
coboii TMMuH. B nmpyrux BapmaHTax peajHM3alMM, NPUBENCHHBIX B HACTOsIIEM maparpade,
B'® mosxer npeacraBisTh coG0i UTO3MH. B APYrUX BApHAHTAX PEaNH3aLH, IPHBEICHHEIX B
HacrosieM maparpade, B'® moxer mpencranaTe coboit ypaumr. B HEKOTOPBIX BapHaHTax
peanusaLuy, NPHUBEIEHHbIX B HactosmeM mnaparpade, B'® moxer mpencrasmste coGoit
afleHnH. B HEKOTODBIX BAPHAHTAX PEeaNM3aLliH, NPUBEICHHBIX B HACTOAmEM maparpade, Z'°
MOYET TPEACTABIATh COO0HM KUCIOpOn. B HEKOTOPBIX BapHaHTaX peaiu3alyy, IPUBEISHHBIX
B HacTosimeM maparpade, Z'® moxer NPEACTaBIsTh coOON cepy. B npyrux BapuaHTax
peanusaLuy, NPHUBEIEHHbIX B HactosmeM mnaparpade, R'® moxer mpencrasmsts coGoit

aJ'IKI/IJ'IKap6OHI/IJ'IOKCI/IaJ'IKOKCI/I.

[00144] B  HexkoTOphIX  BapuaHTax  pealu3alld  COCIMHEHHE  MOXKET
npeacTaBisiTh cobolt coenuHerne (gopmynsl (III) mmu ero ¢papmaneBTHUECKU MPUEMIIEMYIO
comb, rae: B'C moxer NPEACTABIATh COOOM BO3MOMKHO 3aMEIIEHHOE TeTepOIMKINIECKOe
OCHOBAHME WJIM BO3MOXHO 3aMELICHHOE TeTEePOLMKINYECKOe OCHOBAHUE C 3aIIUILIEHHON

L. plC 2C ]
amuHorpynmnod; R u R™ nHesaBucumo moryt ObiTh BbeIOpanel u3 O, OH, BO3MOXHO
C R10C

R9
;é\o R™C r12¢  rtc 9

'SJJA\ J‘LR’MC,

1
3amemeHHoro Cig  aJKOKCH, O , @] Z1C
O

O )k
5,1/ \/\S R15C
, BO3MOXHO 3aMEIIE€HHOW aMUHOKHUCJIOTBI, MPUCOECAUHEHHOMN
yepe3 N, WM BO3MOMKHO 3aMEMIEHHOTO CJIOKHO()HPHOTO MPOU3BOIHOTO AMUHOKHUCIIOTHI,

. 3C
npucoennHeHHOH Yepe3 N; R” mokeT ObITh BBIOpaH M3 BO3MOKHO 3amerneHHOro Cig
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aJIKMJIa, BO3MOJKHO 3aMelleHHOTro C, ¢ alKeHUaa, BO3MOXKHO 3aMelneHHOro C,¢ aJKUHUIIA,
BO3MOXKHO 3amereHHoro —O-Ci¢ ankmua, BO3MOKHO 3aMelneHHOro —0O—Csg ajikeHwWna,
BO3MOKHO 3amelneHHOro —O—Cs¢ alKMHMIA, BO3MOXKHO 3aMellleHHOro Cig LIMKJIOAJIKHIIA U
LIUAHO; R* moxer ObITh BbiOpan w3 OH, —OC(:O)R”C A BO3MOKHO 3aMEIIEHHOU
AMHUHOKHCJIOTBI, TIpUcoeanHeHHon depes O; R mosxker MPEICTaBISITh COOOH rajoreH; RC

12C 13C
uR

. C ploC
MOJKET TIPEICTABIISITH COOON BOTOPO MIIH TaJIOTeH; R’ , R, R HE3aBUCUMO MOTYT

ObITh BBIOpaHBI W3 BOXOPONA, BO3MOXKHO 3amemeHHOro Cjps amkuia U BO3MOXHO

HC 1 RMC HesaBncimo MOryT GbITh BHIGPAHbI H3 BOAOPONA, BOIMOXKHO

3aMeLIeHHOro apuna; R
3ameteHHOro Cj.o4 ajKuia, BO3MOKHO 3aMELIEHHOrO apuiia, BO3MOXHO 3aMellneHHoro —O—
C24 ANKHIIA H BO3MOXKHO 3aMerneHHoro —O—apiia; RS Moxer GbiTh BBIGPaH 13 BOXOPO.A,
BO3MOXKHO 3aMeleHHOro Cjios4 ajkuia U BO3MOXKHO 3aMELIEHHOrO apuia; ------- MO>KET
NPEACTaBISATh COOONW OAMHAPHYIO WIIM JBOWHYIO CBS3b; €CIH ------- npeacTaBisier coOoi
ONMHAPHYIO CBSI3b, KaXKABIN R’C u xaxaeii R* Hesasucumo MOTYT TpPEACTABISATh COOOU
BOJIOPO WJIW TaJIOT€H; U €CIH ------- MPENCTaBIsieT COOOW MABOWHYIO CBSI3b, KasKIbIH R’
OTCYTCTBYET, 1 Kaxabiii R HesaBHCHMO MOYXeT mpeacTaBisiTh COGOH BOXOPON WIIH TajoreH;

1c . e
Z'~ MOXeTr mpeacTaBisTh cobor O (kucnopon) wiam S (cepy); 1 R~ MOXKeT mpencTaBisTh

00011 BO3MOKHO 3aMelneHHbINH Ci.o4-aJIKHII.

[00145] B HEKOTOpBIX BapHaHTax peaau3aluu ------- MOXET NPEICTaBIATH

co0ol OMHAPHYIO CBSI3b, TAKUM 00pa3oM, uTo coenuHenue Gopmyel (II1) umeer cTpykTypy

O
R1C P// R7C
ch/ 1C
7C
RSC R3C|||.. wiliH
H L REC
acs “R5C . 57C . 58C
R , rme xaxabpii R A kaxapii R HE3aBUCUMO MOTYT

MPeNCTaBIsITh COOOH BONOPON WJIM TajioreH. B HEKOTOpBhIX BapHaHTaX peau3aliud BCE
7C 8C o
rpynmel R™ n R™ moryT npeacrasisats coboit Bogopoa. B npyrux BapuaHTax peanusanuu
7C o 7C o
onuH w3 R mMosker npencrasnsTe codol rajoreH, oquH uz R™ Moxer mpencrasisite coOoi
8C o
Bonmopod, U oba w3 R™ moryr mpencraBisTe cobod Bomopon. B nmpyrux BapuaHTax
7C o 7C
peanuzannu OAMH W3 R™ MOkeT mpencraBisTh co0OH rajored, oguH w3 R’ moker
o 8C o
MPEICTAaBIISITH COOOW BOAOPOA, OMH M3 R™ MOXKET mpeacTaBisiTh COOOM TajioreH, U OAWH U3
8C . o
R™ moxer nmpencrasisite coboit Bogopoa. B HEKOTOPBIX BapuaHTaX peaqu3alliu KaskKIbli U3
aToMa yriepoaa, mpuieraroimero k atomy ¢ocdopa, u aroMa yriepona B MOJOKEHUH 5’
HE3aBUCUMO MOXKET MPEACTaBNIATh coO0H (S)-XupajapHbIA LEHTP. B HEKOTOpBIX BapuaHTax
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peanu3aluy KaKAbll W3 aToMa yriiepoja, Ipuieraromero k aromy ¢ocopa, u aroma

yriepoja B IMOJIOKEHUH 5™ HE3aBUCHMO MOXKET NPEACTaBIITh co00M (R)-XupanbHbIi HEHTP.

[00146] B HEKOTOpBIX BapHaHTax peaau3aluu ------- MOXET NPEICTaBIATH

co0ol BOWMHYIO CBSI3b, TAKMM 00pa3oM, uto coenmHeHue ¢opmydsl (III) umeer cTpykTypy

R8C R3C||n- winllllH
£ R6C

5C o p7C o
R4C R , Toe Kaxaplii R OTCYyTCTByeT, M KasKIbld R%¢ HesaBucumo

MOXKET MPEACTABIATE COO0H BOJOPOA MK TaJIOTeH. B HEKOTOPBIX BapHaHTax peaan3anui 00e
8C .

rpymmel R™ MoryT npencraenste codoli Bonopon. B apyrux BapuanTax peanu3aliiil OAWH U3
8C ., ., 8C .
R™ moxer mpezncrasiste coOol ramored, u aApyrod m3 R™ moxer mpencraBnsTh coOOi
8C .

BOZOPOI. B HEKOTOPBIX BapuaHTax peanm3anuu ode rpynmsl R™ MOryT mpencrasisiTe cOOOH
rajJjored. B HEKOTOpPBIX BapuUaHTaxX pealu3aluHd [BOMHAas CBA3b MOXKET WUMETb (Z)-
KOoH(urypauno. B HEKOTOPBIX BapuaHTaX peajlu3alUd ABOWHAS CBSI3b MOXKET uMmeTb (E)-

KOH(HTypanm:o.

[00147] B HekoTOpBIX BapuaHTax pealu3alun R'C wumm R* MOTYT
npeacTaBisTe coboir O. B apyrux BapmaHTax peanuzanuu R'C wum R MOT'YT
npencraBisite codoli OH. B HekoTophIx BapwaHTax peanu3anuu oda w3 R'C u R* MOTYT

npencTasisite codoit OH.

[00148] B HekoTOphIX BapuaHTax pearu3alu R' wum R* MOTYT
RQC R1OC
11C
fé ™~ R
O
NPEACTaBISATh COOOU o , rme R°® u R'C nesasucnmo MOTYT OBITb

BbIOpaHBI U3 BOAOPOJA, BO3MOXKHO 3aMemeHHOro Cjo4 ajKuia U BO3MOXKHO 3aMEIIEHHOTO

1c
apuna; u R

MO3KET OBITh BBIOPAHBI U3 BOJIOPONA, BO3MOXKHO 3amerneHHOro Cio4 ankKuia,
BO3MO)KHO 3aMELIEHHOI0 apujia, BO3MOXHO 3amelieHHoro —O—Cio4 ankuiaa U BO3MOXKHO
3amelieHHoro —O-apuna. B HeKOTOpBIX BapHaHTax peaju3aluu R u R™ MOT'YT
MPENCTaBIISITH COOOW BOAOPOA. B mpyrux BapuaHTax peaju3alliy MO MEHBIIEH Mepe ONWH U3

9C loC N .
R™ u R MOKeT mpeacTaBisaTh co00l BO3MOXKHO 3aMeIneHHbIi C1 o4 aNKUI UM BO3MOXKHO
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. 11C o
3aMeIIeHHbIH apui. B HEKOTOPBIX BapHaHTax peanuzauuud R MoxkeT mpencraBnsiTe coOOH

. 1
BO3MOXKHO 3amemneHHblll Cjp4 ankui. B gpyrux Bapuanrax peanusauuu R € Moxer

NPEACTaBISTh COOOM BO3MOXKHO 3aMELICHHBIH apmil. B npyrux BapuaHTax pealu3anuu R'C
MOXET TPEACTaBIATh COOOH BO3MOXKHO 3amemeHHbIH —O—Cjio4 aJKWJI HIH BO3MOMKHO

3aMerneHHblii —O—apuin. B HEKOTOpBIX BapHaHTax peajnu3aluu oda u3 R'C u R* MOLYT

R9C R1OC
11C
fj ™~ R
O
HPENCTABIATh COOOM o)
[00149] B HekoTOpBIX BapuaHTax pealu3alun R'C wumm R* MOTYT
R12C R13C O
. HJJ\ 1CJL 14C 12C 13¢C
TIPEACTABIIATh COOOM O Z R™, rme R"™" u R™" He3aBUCHMO MOTYT OBITh

BBIOpaHBI U3 BOJIOPOIA, BO3MOXKHO 3aMelneHHOro Cj o4 ajKuia ¥ BO3MOXKHO 3aMEIEHHOTO
apuia; R"C HesaBuciMo Moxer GbITh BHIOpaH U3 BOAOPONA, BOSMOKHO 3aMEIeHHOro Ciog
aJKMJIa, BO3MOXKHO 3aMEIEHHOrO apuia, BO3MOXHO 3amemeHHoro —O—Cjp4 anmkuia u
BOSMOXKHO 3amelieHHoro —O-apmia; 1 Z'C He3aBHCHMO MOKET MpencTasisith coGoil O

(xucnopon) uwnu S (cepy). B HekoTOphIX BapuaHTax peaiusaluu R"ZC u RPC

MOTYT
MPENCTaBIISITH COOOW BOAOPOA. B mpyrux BapuaHTax peaju3alliy MO MEHBIIEH Mepe ONWH U3
R'%€ u R mosxer MPEICTABIISITH COOOM BO3MOXKHO 3aMeIeHHbIN C1 p4 KT UITH BO3MOKHO
3aMELLECHHBIN apujl. B HEKOTOpPBIX BapHaHTax peanu3aluu R moxer MPENCTaBISITh COOOH
BO3MOXKHO 3amemieHHbll Cjio4 ankui. B apyrux BapuaHtax peanusaluu RYC mosxer
NPEACTaBISTh COOOM BO3MOXKHO 3aMELICHHBIH apmil. B npyrux BapuaHTax pealu3anuu RM€
MOJKET TMPEACTaBNSATh COOOW BO3MOKHO 3amerneHHbli —O-Cjo4 ANkl WIH BO3MOXKHO
3amenieHHbi —O—apuin. B HekoTOphIX BapuaHTax peanuzalun Z'C moxer NPENCTABJSTh
coGoit O (kucnopon). B apyrux BapuaHTax peanusanuu Z'C MOKET MPenCTaBisiTh oGOl S
(cepy). B HekoTOpbIX BapHaHTax peanu3aluu R'C wum R* MOTYT TPEACTABIATbL COOOMU

U30MPONUIKAPOOHIIIOKCHMETOKCH. B HEKOTOPBIX BapHaHTaX peasu3aliu R'C wumn R*

MOFyT HpeHCTaBHﬂTb CO6OI\/'I IINBAJIOUJIOKCHUMECTOKCH. B HeKOTOprX BapI/IaHTaX peaJ'II/I?)aL[I/II/I
R12C R13C o)

L

. 1C
o6a u3 R'C u R* MOTYT TPEICTABJIATH COOOM O Z . B HexoTopbIX

ile 2C .
BapUaHTax peammzaumu oba w3 R u R MOTYT  TIPEACTaBJIATH  COOOHU

72



K zasBre Ne201491493

U30MPONMIKapOOHIIIOKCHMETOKCH. B Ipyrux BapuaHTax peanuzauuu oba w3 R'C u R

MOTYT MPENCTaBISATh COOOU MUBATOUIIOKCUMETOKCH.

[00150] B HekoTopblX BapmaHTax peammsammu R'C mw/mm RS moryr
O

5,1/ O\/\S)k R15C
NPEACTaBISITh COOOM . B HEKOTOpBIX BapuaHTax peanu3anuu
R"C moxer NpPEeACTaBIsTh COOOH BoAopod. B apyrux BapuaHTax peann3anuu R"C moxer
NPEACTaBIATh COOOH BO3MOXKHO 3aMerneHHbIN Ci.4 alKWI. B 1pyrux BapuaHTax peannsaiiy
R mosxer MPENCTaBISITh COOOH BO3MOMKHO 3aMElIEeHHbINH apuil. B HEKOTOpPBIX BapuaHTax
peanusanuu R"C mosker npencTaBisTh co0oit Ci.¢ aNKIII, HATPUMED, METHJI, STHII, H-TIPOTIAI,

U30mponui, H-OyTwi, nu300yTui, mpem-OyTHN, TEHTUN (Pa3BETBJICHHBIA W JIMHEHHBIH) U

rekcui (pa3BeTBIICHHBIA W JIMHEHHBIN). B HEKOTOPBIX BapuaHTax peanusanuu oda 3 R'C u

O

§ ii/o\/\s)kac.

2C
R™ moryt npencrasnsaTe coboi

[00151] B HekoTOpBIX BapuaHTax pealu3alun R'C wumm R* MOTYT
IPEACTABIATh COOOH BO3MOXKHO 3aMELIEHHYK) aMUHOKHCIIOTY, NPUCOENUHEHHYI depe3 N,
WIN  BO3MOXHO  3aMEIIEHHOE  CIIOKHO3(pUpPHOE  NPOM3BOAHOE  AMUHOKHUCIOTHI,
npucoenuHennon uepes N. Hanpumep, R'C w/umm R*C MOTYT IPEACTABISITh COOOI BO3MOMKHO
3aMEIEHHbIE BUABI CIEAYIOIUX COSNMHEHUN: aJlaHWHA, aclaparuHa, acmaprara, LUCTEHHa,
rilyramara, IJyTaMUHA, [JIHLKWHA, [POJMHA, CEPUHA, TUPO3WHA, APrMHHMHA, TUCTUUHA,
u30NIefiNHA, JIeHIIMHA, TM3UHA, METHOHWHA, (PeHNTalaHNHA, TPEOHUHA, TPUNTO(paHa, BaIHA
U CIOXXHO3(MPHBIX TNPOU3BOAHBIX VKA3aHHBIX COEAMHEHUH. B HEKOTOphIX BapHWaHTax
peammsaun R'C w/mmun R*C MoryT GbiTh BHIGPaHBI M3 CIIOKHOTO H3OMPOITHIOBOTO 3(upa
aJllaHWHA, CJIOXKHOTO IUKJIOTeKCUIIOBOTrO 3(hupa ajaHWHA, CJIOXKHOTO HEONMEHTUJIOBOTO 3¢upa
allaHWHA, CJIOKHOTO HM30IPOMMIOBOrO 3¢upa BalMHA U CIOKHOTO H30MPONUIOBOrO 3¢upa

o 1C
JICULIMTHA. B HEKOTOPBIX BapUaHTaxX peaau3alnu R u/nnn RZC MOTYT UMETb CTPYKTYpPY
R1gc RZOC 21C

0] HN—%
19C
9C MoskeT 6bITh BbIOpaH U3 BOAOPOIA, BO3MOXKHO 3aMereHHoro C.

,rme R
6-JIKUJIa, BO3MOXKHO 3amernieHHOro (s MUKIOANKHIIA, BO3MOXKHO 3aMEIICHHOrO apua,

20C
BO3MOKHO 3amemteHHoro apui(Ci.g alKuia) U BO3MOKHO 3aMEINEHHOr0 rajoreHaakmia; R
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MOKET ObITb BbIOpaH W3 BOIOPOAA, BO3SMOXKHO 3aMelleHHOro (g amKuiia, BO3MOXKHO
3amelreHHOro Ci¢ raJIoreHaJKkuiIa, BO3MOKHO 3aMelieHHOrO Csg LUKIOAIKHIIIA, BO3MOKHO
3amerneHHOro Cg apuiia, BO3MOXKHO 3amereHHOro Cig apuia ¥ BO3MOXHO 3aMEIIEHHOTO

21C . .
apui(Ci.¢ ankmna); 1 R MokeT nmpencraisiTe COOON BOXOPO MIIM BO3MOKHO 3aMEIICHHBIN

. 20C 21C o
Ci4-ankm, wm R™ u R™ coBMeCcTHO MOTyT 00pa3oBbIBaTh BO3MOKHO 3amerieHHbIH Cs g
LUKJIOAIKIIL.

20C 20C
[00152] Ecimu R sBnsterca 3amMelneHHbIM, R™ MoxkeT OBITh 3aMelleH OTHUM

win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO
3aMEIEeHHOTO apwiia, THIPOKCH, BO3MOMKHO 3aMEUIeHHOro rerepoapuia, O-xapOokcu wu

20C .
“ MOMET NPENCTaBIsATh COOOMU

aMuHO. B HekoTOpeIX BapuaHTax peanusauuu R
HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
HEKOTOPBIX BAapHaHTaX peanu3anuu R* moxer npeacTaBisiTh codoit Bogopoa. B apyrux
BapUaHTaxX pealu3aluu R*C moxer NPEACTaBISITh COOOH MeTwil. B HEeKoTOpbhIX BapuaHTax
peanuzauuu R'C mosxer NPEACTaBIATH COO0H BO3MOXKHO 3amerneHHbIl C.¢ ankni. [Ipumepst
BO3MOJKHO 3aMelleHHbIX Ci_¢-aJIKUJIOB BKJIKOYAIOT BO3MOXKHO 3aMELIEHHbIE BUABI CIEAYIOIINUX
AJKMJIOB: METWJIA, 3THJA, H-TIPOMWIIA, W3OMpOIWia, H-OyTmia, u3o0yTtwia, mpem-OyTuna,
MeHTWIa (Pa3BETBJICHHOIO W JIMHEMHOIrO) W rekcuia (pa3BETBJICHHOIO M JIMHEHHOro). B
HEKOTOPBIX BAPUAHTaX pean3aluu R moxer NPEACTaBISITh COOOM METHIT HITH U3OTIPOITHIL
B HexkoTOpBIX BapuaHTax peanu3alnuu R mosxer NPEACTABISTh COOOM HTHII HJTH HEONIEHTHIL.
B npyrux BapuaHTax peanusanuun R"C moxer MPEICTABIISITH COO0H BO3MOKHO 3aMeIeHHBbIH
Cs¢ uuknoankun. Ilpumepsl BO3MOXHO 3aMellleHHbIX (34 LUKIOAIKWUIOB BKJIOYAIOT
BO3MOYKHO 3aMEIEHHbIE BUABI CIEAYIOIINX UKJIOAJKHUIIOB: LUKJOMPOMWIA, MUKJIOOyTHIA,
LUKJIONEHTUIA W LUKJIOreKcuiaa. B OgHOM HW3 BapHaHTOB pean3aluu RYC  mosxer
NPEACTaBIsATH COOOH BO3MOXHO 3aMEINeHHBIH LUKJIOreKCHiI. B apyrux BapmaHTax
peanusanun R mosxer MPENCTaBISITh COOOH BO3MOMKHO 3aMEINEHHBIH apuil, TAKOW Kak
¢bennn nmm HadTHa. B mpyrux BapmaHTax peanuzanvu R mosxer NPEACTaBIATh COOOH
BO3MO>KHO 3aMelnieHHbIH apui(Ci_g ankun). B HeKoTOpbIX BapuaHTax peanu3aluu R mosxer
NPEACTaBISTh COOOH BO3MOXKHO 3aMeIeHHbIH OeH3MI. B HEKOTOPBIX BapHaHTaxX pean3aluu
RYC mosxer MPENCTaBISITh COOOM BO3MOXKHO 3amerneHHbli Cj ¢ TaloreHalKulI, Harpumep,
CF;. B HEKOTOpBIX BapHaHTax peaTU3aLUU R*'C moxer npencTaBisith coboili Bogopon. B
IPYyTUX BapHaHTax peajvu3alui R*'C mosxer MPEICTaBISITH COOOH BO3MOXKHO 3aMEIleHHBIH

Cj4-anKuy, TaKOM Kak METHJI, 3TWJ, H-TIPOIWII, U3OMPOIN, H-OyTHII, W300yTUI W mpem-

21C .
Oytwi. B ogHOoM u3 BapuaHTOB peanu3anuu R™ MoxkeT mpenctaBnsiTe coboil metmi. B
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20C 210
“uR

HEKOTOPBIX BapHUaHTAxX peainu3alniu R COBMCCTHO MOI'yT O6paSOBbIBaTb BO3MOKHO

3amenieHHbI Cs¢ mukmoankmwil. I[lpumepbl BO3MOXKHO 3aMemieHHbIX (3¢ UKIOANKUIIOB
BKJIIOYAIOT BO3MOXKHO 3aMELICHHbIE BHAbl CJICAYIOIIUX LUKJIOAJKWIOB: LUKJIONPOINIA,

UKJIO0YTHIA, IIUKJIOMEHTHIA U IIUKJIOTEKCHIa. B 3aBHCHMOCTH OT TPYIII, BHIOPAHHBIX JJIs

20C 210
“u R

R* u R*€, arom yriaepona, K KOTOpOMy MHpucoenuHeHel R » MOXET SIBJISATLCS

XUpPaJbHBIM LIEHTPOM. B HEKOTOpBIX BapuaHTax peaju3aluyd aTOM yIiepoaa, K KOTOpoMy

20C  12IC
“uR

MPUCOEeTUHEHBbI R , MOXKeT ABJIATBCS (R)-XupanbHbIM HeHTpOM. B apyrux Bapuanrax

20C 210
“uR

peanu3alyy aToOM YIrjepona, K KOTOPOMY NPUCOEAUHEHbl R , MOXET SIBJIATHCS (S)-

XUPaIbHBIM LIEHTPOM.

@) HN-—%
[00153] IIpumepsr  moxxoAsLIUX TPYII  BKJIIOYAIOT
R190 RZOC R21C H.CO
& 3

0 HN—% O HN—%
Clenyrolue  TPYyIIbL: , ,

HsCO HaG H HsCO HsG, H >io ,
O HN—% 0] HN—% o) HN_%

>io HeG >io HeG, M /—o /
0 HN—% 0 HN—% @) H —%

/— HiG, H /—o HsG, H 7<—o /
O HN—g o; HN g O H —g

OHsG H 7<—o HsC, H <:>70 /
o; HN—% o; HN—% O H —g
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O O
N N
H H
o) , O ,
Ha
@
N
H
0O
[00154] B HeEKkOTOpBIX BapuaHTax peanu3anuu R'C u R* MOTYT OBITH

1
ONMHAKOBBIMU. B Apyrux BapuaHTtax peanusauuu R “uR* MOIYT Pa3In4aThbCs.

[00155] B HekoTOpBIX BapuaHTax peanusaluu R'C mosxer MPENCTaBISITh COOOH
R'¢¢0—P—o0 — Z

2C o - 16C 17C
N u R™ moxer npencrasisath coboit O mmu OH, rne R, R~ u

18C .
R™ MoryTt oTcyTCcTBOBaTH MM MOTYT MPEACTABIATE COOOH BOJOPO; M N MOXKET PaBHATHCS ()

16C  17C 18C
, R w/mimm R

wi 1. CrnenumanucraMm B JaHHOH 00JacTH MOHATHO, 4YTO, ecian R
OTCYTCTBYIOT, COOTBETCTBYIOIME aTOMbl KUCJIOpPOJa HUMEIOT OTpHlaTelbHbIH 3apsa. B
HEKOTOPBIX BapHaHTax peaju3auuu, eciu n pasHsiercs 0, coemmnenue ¢opmynsl (11I)
npencrasisier coboit audocdar. B apyrux BapuaHTax peajM3alu, €CiU n paBHseTcs 1,

coenunenue popmyiel (I1I) mpencrasnsier codoii Tpudocdar.

[00156] B monoxennn 4° KoJbIla TEHTO3bI MOTYT OBbITh NPHUCOEAHHEHBI
pPa3UYHbIC 3aMECTUTEN. B HEKOTOPBIX BapUaHTaX peann3aluu R*® moxer MPENCTABISITh
co0oit Bo3MO:kHO 3ametneHHbIi Cy ¢ amkuit. [Tpumepsr nogxonsmx Cj ¢ aJKUIOB BKIFOYAIOT
METHJI, OTWJI, H-TIPOMIJI, W3OMPONWI, H-OyTWi, w300yTuUn, mpem-OyTUI, TEHTUI
(pa3BETBIAEHHBI WU JUHEWHBIM) U TEKCHJ (Pa3BETBJIEHHBIM M JIMHEWHBIN). B HEKOTOpPBIX
BApPUAHTAX peaNu3aLn R*“ moxer MpencTaBiIsiTh coOoil He3amerneHHbI Ci amkun. B
OPYTUX BapUaHTaX pean3aliu R*® moxer NpencTaBisiTh OO0l 3amermeHHbIil Cy.¢ amKuIL.
Hampuwmep, R* moxer npencTaBisiTh coooit C.¢ aNKuI, 3aMeIeHHbIH rajjoreHoM. B npyrux

3C o .
BapWAHTaX peaju3alud R’ MOXeT mpeAcTaBiisAiTb COOOW BO3MOXKHO 3aMmerneHHbid Cog
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3C .
ankeHWw1. B HeKoTOpeIX BapuaHTax peajdm3auud R MOXET mNpencTaBisiTh COOOH
. 3C
3ameleHHbIl Co¢ ankeHwn. B apyrux BapuaHTax peanusauuu R™ MokeT NpencTaBisiTh
. . 3C o
coboii HesamemeHHblH Co¢ ankeHmsn. Hanpumep, R™ mMoxer npencraBiats coboii sTeHmI,
3C .
NPONEHWT WK aJUIeHW. B Ipyrux BapuaHTax peanusanuu R™ Moxker mpeactaBisaTb coOOH
BO3MOXKHO 3ameleHHblll Co ajlkuHWI. B HEKOTOpBIX BapHaHTax peaiu3aluu R*C mosxer
NPEACTaBIATh COOON 3amemeHHbIl Co ankuHMI. B Apyrux BapuaHTax peann3anuu R
MOXET TPEACTaBJIATh coOON HezamerneHHbH Coe ankuHmiI. llogxomsmme Co amKUHUIBI
3C
BKJIFOYAIOT STHUHUJI U IPONUHUI. B Apyrux BapuanTtax peanusauuu R™ MoxeT mpencTasisTh
co0ol BO3MOXKHO 3aMelneHHbIH Cs¢ IUKIOANKIII. B HEKOTOPBIX BapHaHTax peanu3aluu R*¢
MOXET TIPEenCTaBiATh co0oi 3amemeHHbl Ci¢ LUKIOANKWI. B 1mpyrux BapmaHTax
3C . .
peanuzauuu R MOXKET TPeACTaBiATb CcoOOH HesamemmeHHb (3¢ UKIOATKHIL
Heorpannuuarouuii cnincok Cs.s LHUKIOATIKWIOB BKJFOYAET LUKJIOMPOINII, LUKIOOYTHIL,
LUKJIONEHTU] M LUKJIOIeKCUJI. B HEKOTOpBIX BapuaHTax peaanu3aluu R moxer
NPEACTaBIATh cO00M BO3MOXKHO 3amemieHHblH —O—Ci¢ ankmi. B HeKoTOphIX BapwaHTax
3C . .
peammsanmu R™ Moxer mpencraBiste coboit 3amermeHHbld —O—Cj¢ ankui. B apyrux
3C . .
BapHaHTax peanm3anuu R MoxeT mpencraBisTh coboli HesamemeHHbI —O—-Cis aNKuL
ITpumeps! noaxoaaumx O—C.¢ aNKUIBHBIX IPYII BKJIOUYAIOT METOKCH, ’TOKCH, H-IIPOMOKCH,
U30TPOIIOKCH, H-OyTOKCH, H300yTOKCH, mpem-0yTOKCH, TEHTOKCHU (Pa3BETBJICHHBIA U
JIMHENHBIN) U FeKCOKCH (Pa3BETBIEHHBIN U JIMHEHHBIN). B npyrux BapuaHnrtax peanusanuu R*¢
MOXET TMPENCTaBJATh COOOW BO3MOXKHO 3amerneHHblH —O—Csze ankeHw1 . B HEKOTOpbIX
3C . .
BapUaHTax peajdm3anny R™ Moxer mpencrasnsate coboli 3amemeHHblii —O—Cs¢ ankeHmwn. B
3C . .
APYTrUX BapHaHTax peanuszanuu R™ moxer mpencrasisTe coboi HesamemeHHbI —O0—Csg
3C .
ankeHw1. B apyrux BapmaHTax peaim3anuu R MOXKeT NpeAcTaBisTb COOOH BO3MOXKHO
o 3C
3ameleHHbll —O—-Cs¢ ankuHui. B HEKOTOpeIX BapuaHTax peanuzanuu R™  Moxer
. . 3C
npeacTaBisITh coOoi 3amemeHHbIll —O—Cs. ¢ anmkuHmwI. B npyrux BapmanTtax peanuzaunu R
MOXET MpPEeACTaBIATh coOoi HesamemeHHbIT —O—Csg ankunwil. B ngpyrux BapmanTax

3C .
peanm3anyu R™ MOXKeT npeacTaBisaTh COOOH IIHAHO.

[00157] 3amecTuTenu, MPUCOSNUHEHHBbIE B TOJOXKEHUH 3’ KOJbLA IMEHTO3bI,
MOTYT BapbHUPOBAThCS. B HEKOTOPBIX BapuaHTaxX peaju3aiun R*C moxer MPENCTaBIISITh COOOH
OH. B ppyrux BapuaHTax peanus3aluu R moxer NPEACTaBIATh COOOH BO3MOKHO
3aMELIEHHYI0 aMUHOKUCIOTY, mnpucoeguHeHHyro depe3 O. I[lpumepsl moaxoasmx
AMHUHOKHCJIOT, NPUCOEANHEHHbIX uepe3 (O, BKIOYAIOT aJlaHWH, aclaparvH, acraprar,

HUCTCHUH, TJyTaMar, NyTaMuH, TJIWLOWH, NOPOJWUH, CCPUH, THPO3WH, APTUHUH, TUCTHUIHWH,
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W30NIEHIINH, JIEHIUH, JM3HH, METHOHWH, (EHWIANaHWH, TPEOHHH, TPpUNTOodaH U BaJIWH.
JIonoTHUTE IbHBIE TPUMEPDI OIXOASIIIHX AMHUHOKUCIIOT BKJIFOYAKOT, HO HE OTPaHUYMBAIOTCS
UMM, OpPHHUTHH, THUIY3HWH, 2-aMHUHOH30MACIISIHYIO KHCIOTY, JAEeTrHApPOajiaHuH, ramma-
AMUHOMACJISTHYIO ~ KHUCJIOTY, LHUTPYJ/UIMH, OeTa-ajmaHuH, anb(a-3THINULIKH, — albga-
NPONWITIHIIMH W HOpJEWIMH. B HEKOTOPbIX BapuaHTAaX peanu3allid aMUHOKHCIIOTA,

e o R2G  R23C

S

npucoeanHeHHas yepe3 O, MOXXeT UMETb CTPYKTYPY O NH2 | rpe R*C mosxer GbiTh
BBIOpaH M3 BOIOPOIA, BO3MOXKHO 3aMelieHHOro Ci.¢ alKuia, BO3MOKHO 3amemeHHOro Ci.g
rajloreHajkuia, BO3MOXHO 3aMelleHHOro (s LMKJIOANKWIA, BO3MOXKHO 3amelieHHoro Cg

apusa, BO3MOXKHO 3amereHHoro Cio apuia u BO3MOKHO 3aMerneHHOro apui(Ci.¢ ankuna); u

23C o o 22C
R™7 mokeT npeacrapnsaTh cOOOM BOAOPON MJIM BO3MOXKHO 3aMereHHbId C 4-ankr;, uin R

23C o
uR COBMECCTHO MOT'YyT O6pa30BbIBaTb BO3MOXKHO 3aMEIICHHBIN C3_6 IMUKJIOAJIKHIJI.

[00158] Ecnu R**C apasercs 3aMEIEHHBIM, R?%€ MmowxkeT 6bITh 3aMellleH OQHUM
win Ooyiee 3aMECTUTENISIMU, BbIOpaHHBIMU U3 N-aMHIO, MEPKANTO, AJKHUJITHO, BO3MOJKHO

3aMCIICHHOIr0 apuja, TUAPOKCH, BO3MOKHO 3aMCIICHHOTO rerepoapuiia, O—Kap601<c1/1 u

22C

aMuHO. B HekoTOpeIX BapuaHTax peanusauuu R MOKET TMpPEICTaBISATh COOOM

HezamewmeHHbIl Cig-alkuil, TakOH Kak AaJIKWIbl, OIMMCAHHBIE B HACTOSINEH 3asiBke. B
22C o

HEKOTOPBIX BapHaHTaxX peajm3anuu R™ MoxkeT mpencraBisath coboil Bomopon. B apyrux

BAPHAHTAX pealu3aluu R*C mosxer MPeNCTaBIsITh COO0H MeTua. B HEKOTOpBIX BapuaHTax

23C o
peanmsanuu R™ Moxer mpeacraBisaTe coOol Bomopon. B apyrux BapuaHTax peanu3aiiu

23C % < o
R MOKET NPCACTABIIATH co00i1 BO3MOIKHO 3aMEIICHHbIN C1_4—am<1/m, TaKOHU KaK MCTUJI,

STHII, H-TIPOTIUJ, U3ONPONUI, H-OyTHII, N300yTUI WU mpem-OyTii. B OMHOM M3 BapHaHTOB

peanu3anuu R*C mosxer NPEACTABIATh COOOH MeTHII. B 3aBUCMMOCTH OT TPYIII, BBIOPAHHBIX

22C 23C 22C 23C
uR uR

st R , aTOM YIJIepOoJa, K KOTOPOMY MPUCOEAUHEHBI R , MOXKET SIBJIATBCS

XUpPaJbHBIM LIEHTPOM. B HEKOTOpBIX BapuaHTax peaju3aluyd aTOM yIiepoaa, K KOTOpoMy

22C 23C
uR

MPUCOEeTUHEHBbI R , MOXKeT ABJIATBCS (R)-XupanbHbIM HeHTpOM. B apyrux Bapuanrax

20C 23C
uR

peanusaluy aToOM Yyriaepoaa, K KOTOPOMY IMPUCOeNHHEHbI R , MOXeT sIBJIAThCA (S)-

XUPaIbHBIM LIEHTPOM.
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S
[00159] IIpumepsl  moOAXOAALIMX O NH, rpynn  BKJIKOYAKOT
° 22C  R23C e
= oR R £
A\ 3
ClIeNyIoLIHe TPYIIIIbL: O NHy O NH;
0 \/
T T QA
o] NH; u
2
S
O NHz
[00160] B apyrux BapuaHTax peaiu3aliu R*C mosxer MPENCTaBISITH COO0H —

OC(=O)R”C, rmue RC moxer MPENCTaBIsSITh COOOH BO3MOXKHO 3aMerneHHbIil Cio4 anmkui. B
HEKOTOPBIX BAPHUAHTAX peaIvu3aluu RC moxer MPENCTaBIsSITh CoOOM 3amerieHHbl Ci.1n
ankwi. B npyrux BapuaHTax peanu3anuun R © moxer MPENCTaBISITh COOOH He3aMelleHHbIH
Ci.12 ankun. B gpyrux BapuaHTax peaiuzalun R© moxer MPENCTaBIISITh COOOM 3aMeIeHHBbIH
Cig amkmn. B gapyrux BapuaHTax peanu3aiuu RS moxer NPEACTaBISITh  COOOH
He3aMelleHHbIH Cjg ankuil. B HeKoTOpbIX BapuaHTax peanu3aluu R* moxer MIPEACTABIISATh
co0OH BO3MOXHO 3aMeIleHHBbIH anmi. B 1apyrux BapuaHTax pearu3aliu R*C moxer
npeznctasiaTh coboit —OC(=0)R €, rne R © Moxker GbiTh BHIGPAH U3 BOIMOXKHO 3aMELIEHHOTO
Ci.12 axkuia, BO3MOXKHO 3aMelneHHOro 1o aJKeHMIa, BO3MOXKHO 3ameleHHOro Co i
alKUHWMA, BO3MOXKHO 3amMelieHHoro Csg IMKJIOANKWIA, BO3MOXHO 3amelieHHoro Cssg
LUKJIOAJKEHNIa, BO3MOXHO 3aMemeHHoro Cegio apuia, BO3MOXKHO  3aMEIEHHOIO
reTepoapusia, BO3MOXHO 3aMEIIEHHOT0 IeTepoLMKINIA, BO3MOXKHO 3aMeleHHoro apui(Ci.¢
aJKWJIa), BO3MOXKHO 3aMelleHHOro rerepoapui(Cig¢ ajakuia) U BO3MOXKHO 3aMEILIEHHOTO
rerepouukimi(Ci¢ ankuia). B HEKOTOPBIX BapHaHTaxX peann3aluu R © moxer NPEICTABISTD
cobotii 3amerneHHbIN Ci.12 ankui. B npyrux BapuaHTax peanuzauniu R© moxer MPEACTABJIATh

co0oii HezamerneHHbIH Cy.1o aJIKHI.

[00161] B monoxenun 2° KOJblla TMEHTO3bl MOTYT HAXOIUTHCS Pa3JIMYHbBIC

6C o
3aMeCTHTENN. B HEKOTOpBIX BapHaHTaxX peanu3auuu R’ MOXeT mpencraBisiTe coOOH
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Bogopon. B apyrux Bapuantax peammsammn R°C Moxer mpencraBnaTe coBoif raiore,
Hanpumep, (rop. B HekoTOphIX BapmaHTax peanmsaimn R’C Moxer mpencTaBisTh coGoi
rajjoreH, Hanpumep, GTop. B HEKOTOPBIX BapuUaHTaX peaH3aluu R moxer MPEACTABIATh
coboil Bomoponm, R’C moxer NpeAcCTaBIsITh coOOH rajoreH. B npyrux BapuanTax

5C 6C
uR

peanusannu oba u3 R MOTYT HPEACTaBNIATh cOOOM ranored. Hampumep, oba u3 R u

6C .
R moryt npencrasnsate coboit ¢rop.

[00162] K kombiy meHTO3b MOTYT OBITh MPUCOEIUHEHBI PA3JINIHBIE BO3MOKHO
3aMelleHHble INeTepOLMKINYECKre OCHOBaHMs. B HEKOTOpBIX BapuaHTax peanu3aliy OAUH
wii Oojiee aMHUHBI W/WJIM aMUHOTPYIIBI MOTYT OBITh 3aLUINEHbl MOIXOASIIEH 3aIUTHON
rpymnmnoi. Hampumep, amuHorpynma mMoxer ObITh 3alMIIEHA IMyTeM MPEBPALICHUs aMHHA
W/WJTM aMHHOTPYIIIIBEI B aMHJ WM KapOamMar. B HEKOTOPBIX BapHaHTax peai3alii BO3MOKHO
3aMELIeHHOe reTepOLUKINYECKOe OCHOBaHHE 10051 BO3MOXHO  3aMEIEeHHOe
reTePOLMKINIECKOE OCHOBAHHME C OJHOW MM QoJiee 3aIUIIEeHHBIMU AMUHOTPYIITAMH MOXKET

HMMETb OJIHY U3 CIEAYIOUIUX CTPYKTYP:

RBC2 0 0
N N
RAC2 N N/ RCC2 N H @)
JWV‘ R JV|VV‘ R "V|"" s
NHREC2
0
RDC2 RFCZ
NH»>
Y3C
N O
J\ILV" . ;
rae: R*®? moxer 6bITh BbIOpaH W3 BOAOPOAA, TaJIOT€HA W NHRJCZ, rme R’ moxer
6bITh BhIOpaH 13 Bogopona, -C(=0)RX u —C(=0)OR"?; R®“ moxer npexncrasmsrs coGoii
ranorer wit NHRV, rne R™* moxker GbiTh BbIGpaH 13 BOLOPONA, BOSMOXKHO 3aMELIEHHOTO

Cis ankuiaa, BO3MOXHO 3amereHHOro Cog ajIkeHWIa, BO3MOXKHO 3amerneHHOro Cig
LUKJIOAJIKIIIA, —C(:O)RMC2 u —C(:O)ORNCZ; R? mosker MPENCTaBIsATh COOOH BOAOPO UITH
NHROCZ, rmue R9 mosker 6bITh BbIOpaH M3 BOJOPOIA, —C(=O)RPC2 u —C(=O)ORQC2; RPC?
MOKeT OBITh BBIOPaH W3 BOJOPONA, TrajoreHa, BO3MOXKHO 3amelneHHOro Cig ankuia,

EC2
BO3MOXKHO 3aMelleHHOro Cr ajJKeHWJIa M BO3MOXKHO 3aMelnneHHOro C,g alkuHuia; R
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MOKET ObITb BbIOpaH W3 BOAOPOJA, THIPOKCH, BO3MOXKHO 3amerneHHoro (i anikuia,
BO3MOXKHO 3aMeleHHOro Csg IMUKIIOAIKMIIA, —C(:O)RRC2 u —C(:O)ORSCZ; R moskeT 6bITh
BbIOpaH W3 BOAOPOJA, TaJIOT€HA, BO3MOXKHO 3aMmemeHHOro (e ajKuia, BO3MOXKHO
3ameleHHoro Crg alKeHWIa W BO3MOXHO 3amelneHHOro Cirg alKUHHIIA, Y€ u Y¥*
HE3aBUCHUMO MOTYT MPEACTaBNATh Co00i N (a30T) win CR™?, rne R'* moxer 6biTh BbIOpaH
U3 BOJOPOJIA, TaJIoOTe€Ha, BO3MOXKHO 3aMeleHHOro C | g-alIKIIa, BO3MOKHO 3amereHHoro Cy ¢-
ANKEHMIA U BO3MOJKHO 3amemeHHOro Cog-amkuamia; R moxer MPeACTaBNIATh COOOM

TC2

o HC2 .
BO3MOXKHO 3amereHHbIi Ci¢ ankmn; R™ Moxer npeacrasisite coboii Bonopon mu NHR ™7,

rae R™? HesaBHCHMO MOXKeET ObITH BbIOpaH M3 BOAOPOIA, —C(=O)RUC2 u —C(=O)ORVC2; u
RKC2 RLC2 RMC2 pNC2 pPC2 pQC2 pRC2 pSC2 QUC2 1 pVC2

k4 k4 k4

HE3aBUCHMO MOTYT OBITh
BoiOpanbl u3 Ci¢ ankmna, Cre ankenwna, Cie ankunmwia, Cse nukmoankuna, Cse
nuknoankenuna, Ce0o apuia, rerepoapmna, rerepoamunuimmia, apwi(Cie ankuia),
rerepoapmi(Ci¢ ankuna) u rerepoanuuukami(Ci¢ ankuiga). B HEKOTOpBIX BapuaHTax
peanu3aluu CTPYKTYPhI, MPEACTABIIEHHBIE BBIIIE, MOTYT OBITh MOAU(PHUIIMPOBAHBI MyTEM
3aMeHbl OHHOTO WM Oojiee aTOMOB BOIOPOAAa HA 3aMECTHTENH, BbIOpaHHBIE W3 CIIHCKA

3aMeCTI/ITeJ'IeI\/'I, NpEeACTAaBJICHHOTO B OIIPCACIICHUN «3aMEIEHHBIN».

[00163] B HEexoTOpBIX BapuaHTax peaju3aiiun B'C mosxer MPENCTaBISITh COOOH
O
</N | NH
)\
T N NH,
nane . B gpyrux BapuaHTax peanusanuu B'C moxer NPEACTaBISTh COOOM
O
</N | NH
P
T N
wane . B ppyrux BapuaHTax peanusauuu B'C mosxer NPEACTaBISTh COOOH
0
RFCZ
' /I\Q I NH
T 0 T o
S , HampuMmep, e . B mpyrux BapmaHTax peanuzanuun B'C moxer
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NHREC2 NH; NH,
RDC2
| \N \N | \N
< /J\ | /J\ N /g
\T 0 NN \T 0
NPEACTaBISTh COOOH anne , Hampumep, Jle\ 150105 QEETTTAY . B
HEKOTOPBIX BapUaHTaX peau3aLuu R mosxer NpeAcTaBsTh co00it Bomopon. B mpyrux
RBCZ
(1)
| -
1C [, Vo VoVl
BapHAHTaX peain3alud B~ MOKeT MpencTaBisTh coOoi . B HekoTopbIx

BC2 .
BapuaHTax peanusauuu R MoxeT mnpenctaBiATh codoit NH,. B mpyrux BapuanTax

wC2 wC2

BC2 .
peanuzauun R MoskeT mpencraeyiatb codoit NHR™, rme R MOKET TPEICTABIATH

coboit -C(=0)RM? mmu —C(=0)ORN. B npyrux Bapuanrtax peammsarmu B'C moxer

RGCZ
(T
T N/ RHC2
NPEACTABISITE COOOH  vwnr . B HEKOTOpBIX BapuWaHTax peanu3alnuu B¢

MOYET MPEACTABISTH COOOM

[00164] B HekoTophIXx BapuaHTax peanusanuu coenuHeHue ¢opmynsl (11I)
O
R'IC
a4 H
R2C B1C
H
|||II||H
RGC

MOXET HUMETb OAHY W3  CJIEAYIOILIUX  CTPYKTYp: .
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50)041

B HekOTOpBIX BapuaHTax peanusalud, [PUBEICHHBIX B
HacrosimeM naparpade, B'C moxer NPEACTaBISTh COOOH BO3MOKHO 3aMELIEHHOE IyPHHOBOE
OCHOBaHUE. B npyrux BapuaHTax peanusauuy, NMPUBEIEHHBIX B HACTOSAIIEM mnaparpade, B¢
MOXET TPEACTABISITh COOOHW BO3MOXKHO 3aMELIEHHOE NUPUMHUINHOBOE OCHOBaHHE. B
HEKOTOPBIX BAapUAHTaX peaiu3allii, NPUBEACHHBIX B HACTOALIEM maparpade, B'C moxer
NPEACTaBIATh COOOH ryaHnH. B npyrux BapuaHTax peajiu3aluy, NPUBEACHHBIX B HACTOSIIEM
naparpade, B'C moxer NpPeACTaBIsATh cO00M THUMUH. B npyrux BapuaHTax peanu3aunuy,
NPUBEACHHBIX B HACTOsIIIEM maparpade, B'C moxer NPEACTaBISATh COO0H UTO3UH. B nmpyrux
BApUAHTAX peali3aliy, NMPUBEIEeHHBIX B HACTOsIIEM maparpade, B! mosxer MPEACTABIATD
coboii ypaumsn. B HEKOTOpPBIX BapHaHTaX peaNn3aldyd, NPUBENEHHBIX B HACTOSLIEM
naparpade, B'C moxer NPEACTaBISITh COOON aneHuH. B HEKOTOPBIX BapHaHTaX peaji3aluy,
NPUBEACHHBIX B HACTOSIIEM mnaparpade, KaKabli 13 R'C u R* mosxer NPEACTaBIATb COOOH
BO3MOXKHO 3amemieHHbill C;4 ankui. B apyrux BapuaHTax peanu3allvd, NPUBEIEHHBIX B
HacTosmeM mnaparpade, R'* moxer MPENCTaBIATh COOOH BO3MOXKHO 3aMelleHHbIH aiui. B
APYTUX BapHUaHTaX peau3aliy, NMPUBEACHHBIX B HACTOSILIEM maparpade, R'C u R* MOTYT
NPEACTaBIsITH COOOH MOHO-, nu- WM Tpudocdhar. B npyrux BapHaHTax peannsaluy,
NPUBEACHHBIX B HACTOSIIEM mnaparpade, KaKabli 13 R'C u R* mosxer NPEACTaBIATb COOOH
ANKUIKapOOHUJIOKCHAIKOKCH. B HEKOTOpBbIX BapuaHTaX peaNn3aldd, IPHUBEIEHHBIX B
HacTosmeM mnaparpade, R moxer npencrapisTe coboit OH. B HekoTophIX BapuaHTax
peanun3anyy, NPUBEACHHBIX B HACTOsIIEM maparpade, R’ mosxer npencTasisTe codoit F, u

6C o
R moxer npencraBisiTe cOOOH BOIOPOI.

[00165] [Tpumepr! moaxonAmMx coenuHeHui ¢opmynel (I) BKIIOUAIOT, HO HE

OrpaHUYNBArOTCA CICAYHOINUMU COCAUHEHUAMMU:
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HO N/KO
XX
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U (papManeBTUYECKH MPUEMIIEMBIMH COJISIMU
YKa3aHHBIX COCUHEHUH.

[00166]

JlononHUTENbHBIE NPUMEPBl coenuHeHuH (opmyabl (1) BKIOUAOT
CIENYIOIIHE COCTUHEHUS:

\ 0O HO
3 Z QS z
HO F , HO F ,
NH,
SN
P 89 LA
HO—k—0—#—0—F—0 o °
HO MO HO w
HO  F ,
0
) N
0 0 0 < | )\
1 2
HO—F—0—P—0—F—0 o N”" “NH,
HO  HO  HO __ ¢
HO  F
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FHC 3
HO F U (dapMaleBTHUECKH MPUEMJIEMbIE COJIM  YKa3aHHBIX
COCTUHEHUH.
[00167] JlonomHUTENbHBIE TIPUMEPBI coenuHeHni Gopmyisl (I) BKIOUAOT, HO

HE OI'PaHUYUBAIOTCA CIICAYHOIIUMHU COCAUHCHUAMM!

H3C

HsC <
HsC s % HsC S %
)\ HO F )\ HO F
HsC O O i HsC o) 0 ,
0 o)
o) 0
| NH | NH
o) o 0
N\ N7 o N, N o
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NH,
X
N
(@]
|/J\ 0 B
N0 PN
o F cl

O OIO
u bapmarieBTHUECKH

MPUEMIICEMBIMU COJIAMHU YKA3aHHBIX COGHHHGHHﬁ.

[00168] IIpumeprr  coenunenuit  ¢opmyner  (II)  BkIrO4awOT, HO HE

OrpaHUYNBArOTCA CICAYHOINUMU COCAUHEHUAMMU:

o=F|>—o'° * o=F|>—o‘° %
0" S
0 , 0 u
(dapMareBTHIECKH MPUEMJIEMBIMH COJIIMH YKA3aHHBIX COEIUHEHHH.
[00169] IIpumeprr  coenmuaenuit  ¢opmynsr  (III)  BrmOwaroT, HO HE

OrpaHUYNBArOTCA CICAYHOINUMU COCAUHEHUAMMU:
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NHz NH;

|
H3CHZCO—F|’

H;CH,CO
Cl—

H3C.
H3CH

HaC o0—

(I)apMaL[eBTI/ILIeCKI/I MPUEMIIEMBIMU COJISIMHU YKA3aHHBIX COGHHHGHHﬁ.

[00170] JlonomHUTENbHBIE IPUMEPHI coenruHeHnH Gpopmynsl (I11) BkIrOUaroT, HO

HE OI'PaHUYUBAIOTCA CIICAYHOIIUMHU COCAUHCHUAMM!
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NH; NH,

(I)apMaL[eBTI/ILIeCKI/I MPUEMIIEMBIMU COJISIMHU YKA3aHHBIX COGHHHGHHﬁ.

Cunres

[00171] Coenunennst ¢opmyner (I), dopmyner (II) u dopmynsr (III) wu
COEAMHEHUs, OIUCAHHbIE B HACTOSLIEH 3asiBKE, MOTYT OBITh MOJYYEHBl PA3TUYHBIMU
cnocobamu. Hekotopsie u3 coenunenuii popmyan (1), (II) u (III) Moryt ObITh MOMy4YeHBI U3
KOMMEPUYECKUX HMCTOYHHUKOB W/MJIM C MPUMEHEHHEM H3BECTHBIX CIoco0oB cuHTe3a. OOmme
cniocoOb! cuHTe3a coenuaeHuit opmyn (1), (I u (III) 1 HeKoTOpbIe MPUMEPHI UCXOIHBIX
BELIECTB, MPUMEHsAEMBIX Uil onydeHus: coeaunenuit @opmya (1), (II) u (1II), npencrasaeHbl
U OMHUCaHbl B HacTosmel 3asBke. CriocoObl, MPeACTAaBICHHbIE W ONMCAHHBIE B HACTOSIIEH
3asiBKe, SIBJSIFOTCSI WJUTFOCTPATUBHBIMU M HE JOJDKHBI PacCMaTpPUBATBHCS B KA4ECTBE KaKHUM-
1100 00pa3oM OrpaHMUYMBAIOIINX O0BEM MYyHKTOB (opMyJibl n3o0perenus. Crienuanucram B
JaHHOW O0JNacTH CrIOCOOHBI MPOBOAUTH MOAHM(HKALNN ONMHMCAHHBIX CIIOCOOOB CHHTE3a H
pa3pabaThiBaTh ajJbTEPHATUBHBIE CIIOCOOBI HA OCHOBE CIIOCOOOB, OMUCAHHBIX B HACTOSIIEH
3asiBKe; BCE Takhe MOAU(UKALMK U aIbTePHATHBHBIE CIIOCOOBI BKIIOUYEHBI B OOBEM MYHKTOB

(dbopMyJIbI H300pETEeHMSI.
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Cxema 1
HO B'a 3r'0 wm HO
0] S
H e /
H 5 Z R5a HO
R3a\\ /’R4a
(A)

[00172] Kak mokazano Ha Cxeme 1, coemmnenusi gopmynsl (I) Moryt ObITh
MOJIy4EeHbI M3 HYKIIEO3H A, HApUMep, HykiIeosnaa dopmyibl (A). Ha Cxeme 1 R, R*, R™ u
B! MOTYT OBITb TAKUMH K€, KaK R3A, R4A, R u BIA, OMMCAHHbBIE B HACTOSIIEH 3asBKe JJIsI
dopmynsr (1), wu 3rt NpeAcTaBsieT COOOW  MOAXOMSALIYI — 3alUTHYIO — TPYIIY.
I'mnpokcuankuipHast Tpymnrna MOXeT OBITh IMOJydeHa B TOJOXKEHHH 4’ KOJbIa MEHTO3BI C
NPUMEHEHUEM TOAXOISIINX YCIOBUH, HW3BECTHBIX CIENMAINCTaM B JAaHHOW 0O0NacTH.
IIpumeps! ycnoBuil, NOAXOAAIMUX ISl MOJYYEHUsI THAPOKCHAIIKIIIA, BKIIIOYAIOT IPUMEHEHHE
2-uonokcuden3oiiHoi kucnotsl (IBX), BomHOro pactBopa (opmanbaernna u OGoporuapuaa
Hatpusi. Coenunenne popmyiner (B) MoxkeT OBITh OKHUCIIEHO A0 ajblIeruaa ¢ MpUMEHEHHEM
NOAXOALIero(ux) okuciuTens(ei) ¢ momydyeHuem coepuHeHus: Gopmyinel (C). IIpumepom
MOAXOSIIEr0 OKUCIUTEN siBJsieTcsa nepuoanHan Jlecca-MapTtuHa. BO3MOKHO 3aMeleHHbIN
Cy.6 QJKEHUIT HJTH BO3MOXKHO 3aMeleHHbIH Co ¢ ATKHHUII MOKET OBITh MOJYYEH B MOJIOKEHUH
4’ ¢ mpUMeHeHHeM CIoCOOOB, M3BECTHBIX CHENMATUCTaM B JaHHOW 00jacTH, Hampumep, ¢
npUMeHeHneM peareHta Butrtura u n-Buli, peakuuii peakunun Burtura n ee Monudukanui,
peakuuu onedpunupoBanus no Ilerepcony wumm peakumn Kopu-®@ykca. BosmokHO
3aMerneHHblii Cjg amKWI MOXKET OBITh TOJYyYeH IyTeM THIPUPOBAHUS HEHACHIIEHHON

rpyMnmnbl B NOJoKeHuu 4°, Harpumep, ¢ IPUMEHEHHEM BOA0OpO/ia C MaJIaiueM Ha yIiiepoe.

[00173] AJNbTepHATUBHO, coennHeHne Gopmyiiel (B) MokeT ObITh MpeBpaleHo
B TaJIOT€HAJKWJI C NPUMEHEHUEM MNOAXOMSALIEro(ux) areHTa(oB), HampuMmep, B HONAJIKUI C
NpUMEHEHHEM HMHAa3ojia, TpudenmnpochuHa u mona; Bo (PTOpajKmy C MPUMEHEHHEM

Tpudropuna audTHamuHOcepbl (DAST); wnmm B XJOpamkuia € IPUMEHEHHEM
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TpudennnadochuHa U YeTIPEXXIOPUCTOro yriepona B auxnopastaieHe ([X0D). Momankun
MOXeT OBbITb TIpeBpalleH B He3aMelleHHYyI C)¢ AJKUIBHYIO TPYyNIy ¢ NPUMEHEHHEM
CHOCO0OB, M3BECTHBIX CIELHATUCTAM B JAHHOW OOJNACTH, HAIIPUMEP, IPU MOMOIIN BOAOPOAA
¢ mammaaueM Ha yriepome. Coemunenue ¢opmynbel (C) MOXeT OBbITh MOIBEPTHYTO
B3aUMOJIEHICTBHIO C THAPOKCHJIAMHHOM C TMONydeHHeM OKcuMa. OKCHM MOXeT ObITh
NPEeBpaLIeH B UAHOTPYIIY C IPUMEHEHHEM CITOCOOOB, U3BECTHBIX CHEIHMATINCTaM B JaHHOU

objactu, HampuUMep, ¢ MPUMEHEHUEM METaHCYIb()OHIIIXIIOpUA.

Cxema 2

R5a

/,,'.

> %
R

Hom— 2 $ P
2 S z 4a HO\\ /R4A
HO wm 30 R
(E)
[00174] Kakx mnokazano Ha Cxeme 2, coemmnenmsi (Gopmynbl (I), roe R

npencTasisier codoil BO3MOKHO 3amerneHHbli —O—C.¢ alKujI, BO3MOXKHO 3aMeleHHbIH —O—
C3.6 amKkeHW MM BO3MOXKHO 3ameuieHHbli —O—C3¢ alKeHUJ, MOTYT OBITh MOJYYEHbI U3
HYKJICO3M/a, HampuMmep, Hykieosuna Gopmyusl (A). Ha Cxeme 2 R*, R* R* R™ u B®
MOTYT OBITh TAKUMH Ke, KaK Rza, R3A, R4A, R* u BIA, OMMCAHHbBIE B HACTOSIIEN 3asIBKe IJIsI
dopmynsr (1), u 37 mosker NPEACTaBISTh COOOH MOAXONALIYIO 3aIUTHYIO TPYIITY.
Hykneosun MoskeT pasziaratbes ¢ oOpazoBaHueM oneduHa, umeromero oomywo @opmyay (D).
Coenunenne Qopmynsl (D) Moxker ObITh 00paboTaHO HMOAMPYIOLINM pPEAreHTOM B
NPUCYTCTBUH KapOOHATa CBMHIIA M MCTOYHHKA AJKOKCHUTPYII C MOJYYEHHEM COCTUHEHUS
dopmynbl (E). 3atem coenunenue (opmyisl (E) MokeT OBITh MpeBpaIIeHO B COSNUHEHUE

¢dopmysl (I) myTem 3aMeHBI HOAA HA TPYHITY C HYKJICO(PIBHBIM aTOMOM KHCJIOPOJIA.
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Cxema 4

|
R8A0—P—Cl or OH
R70

8AN__ _pD___ —
+ R*"O—P—CI > ROA
R9A

POClI; —_—
€ AMHHOKHCIIOTA MITH CJIOKHBIH
3(up aMHHOKHCITOTHI

[00175] Coenunennst  popmynbel (1), comepskamue TPYMIBL, COAEPIKaIIHe
dochop, B mMONOKEHUH 5’ KOJNbLA MEHTO3bl, MOTYT OBITH MOJNY4YEHBI C MPHUMEHEHHEM
Pa3NIUYHBIX CIOCOOOB, M3BECTHBIX CIIELUANINCTaM B AaHHOH oOmactu. Ilpumeps! crocoboB
npuBeneHbl Ha Cxemax 3 u 4. CoenuHeHne-NIPEAIISCTBEHHUK, conepskaliee Gocdop, MOKET
OBITh IPHUCOEIMHEHO K HYKJIEO3UAY, HAIPUMEp, coennHeHo Gopmyisl (F) nimm coemuHeHnto
dopmynbr  (G). Kak mokazano Ha Cxeme 3, mocie TPHCOSAMHEHUS COEIMHEHUSI-
MpeaIeCTBeHHUKA, coaepxkamero ¢ocdop, modas H3 yXONAUUX TPYyHH MOKET ObITh
paciiernyieHa B TOAXOMALINX YCJIOBUSX, HAampuMep, MpH ruaposuse. JlomoJHUTETbHbIE
rpymmel, copepxkamue ¢ochop, MOryT ObITb NPUCOCOUHEHBI MPHUMEHEHHEM CIIOCOOOB,

U3BECTHBIX CIEIHAMCTaM B TAHHOUW 00JIACTH, HAIIpUMep, ¢ MpuMeHeHneM mupodocdara.

[00176] B HEKOTOpBIX BapHaHTAX peaH3alliu aIKOKCHUJ MOXKET OBbITh MOJy4eH
u3 coenuHerus popmyJiel (G) ¢ MPUMEHEHHEM METAIJIOOPTaHNYEeCKOTO PeareHTa, TaKoro Kak
peakTuB I puHbsipa. AJKOKCHI MOXKET OBITh MPUCOETUHEH K COSNUHEHUIO-TIPEIIIECTBEHHHKY,
conepxkamemy (ochop. Tloaxonsmme peakTwBbl ['puUHBSpa HM3BECTHBI CIELUATUCTAM B
NaHHOW 00JacTH M BKIIIOYAKOT, HO HE OrPaHUYUBAKOTCS WMH, ATKHJIMATHUWXJIOPHIBI U

ANKUIMarHuiOpoMusbl. B HEKOTOPBIX BapHaHTax peajH3allMd MOXET OBITh HCIIOJIb30BAHO
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COOTBETCTBYIOLIIeE OCHOBaHHE. lIpuMepbl MOAXOMSIIIMX OCHOBAHUH BKIFOYAKOT, HO HE
OTPaHUYMBAIOTCS UMH, AMUHHBIE OCHOBAHUS, TAKHE KAaK AJIKUJIAMUHBI (BKIIFOYasi MOHO-, TU- U
TPUATKWIAMUHBl  (HampuMep, TPHUSTWIAMHUH)), BO3MOXHO 3aMEINECHHbIE MUPUIMHBI
(Hampumep, KONJIMAWH) M BO3MOXKHO 3aMELIEHHble HMHUAA30Jbl  (Hampumep, N-
METHJIMMUIA301)). AJNIBTEPHATUBHO, COEIUHEHUE-TIPEAIISCTBEHHUK, coxepxkamee docdop,
MOXeT OBITh NOOaBJIEHO K HyKJeo3uay ¢ monydeHneM ¢ocdura. Pochut moxer ObITh
okucieH 1o ¢ocdara ¢ NPUMEHEHHEM YCJIOBHA, H3BECTHBIX CIEIUAINCTAM B JaHHOH
obmactu. Ilogxonsmue ycloBUsl BKIIOYAKOT, HO HE OrPAHUYHMBAIOTCS HWMH, MPUMEHEHHE
mema-xnoprepokcudensoiinoit kuciaorsl (MXIIBK) u nona B ka4ecTBe OKUCITUTENEH W BOMbI

B Ka4eCTBE JOHOpA KHCJIOpOa.

[00177] Ecmu 7', 7Z** wnu Z** coennnenmuii dbopmyinel (I) mpeacrasnser coboi
cepy, cepa MOXeT OBITb BBENEHA TMPU TMOMOIIM PA3JIMYHBIX CIMOCOOOB, W3BECTHBIX
CIeaJucTaM B JaHHOW 00nacTu. B HEKOTOphIX BapuaHTAX peau3aliy cepa MOMKET
SIBIATBCS.  YaCThEO COENMHEHUS-TIPEIIeCTBEHHUKA, conep:kamero ¢ocdop, Hampumep,

Cl umu OH
R6AO—I|—“|'—CI or OH RSAO—I||3|—CI
R0 WIH R% . AnbTepHATHBHO, CEpa MOXKET OBbITh BBEIEHA MPU
noMomu cynbpupyrommero peareHta. Ilogxonsmue cynbQUpyOIINe peareHThl WU3BECTHBI
CTIIeAJINCTaM B JAaHHOU OOJIACTH U BKITIOYAIOT, HO HE OrPAaHUYHBAIOTCS UMH, SJIEMEHTAPHYIO
cepy, pearent JlaBeccoHa, nukyiookracepy, 3H-1,2-6enzonuruon-3-ou-1,1-guokcun (peareHt
bokaska), 3-((N,N-muMerunamMuHoMeTuauaeH)amuno)-3H-1,2,4-nutnazon-5-tuon (DDTT) u

ouc(3-(TpusTokcucwmn)nponwn)terpacyiabdun (TEST).

[00178] IMoaxopsitmue coenuHEHUs-TPEAIeCTBEHHUKH, conepskamue (ocdop,
MOTyT 6bITb MOJIY4YCHBI M3 KOMMEPYCCKUX HCTOUYHUKOB WKW C MNPUMECHCHUEM CHOCO6OB
CHHTE3a, W3BECTHBIX CIELHATUCTaM B HaHHOH oOmactu. Ilpumeprr u oOiime CTPYKTYphI

COEAMHEHUH-TTPEIIeCTBEHHUKOB, coaepkamux (ocdop, npencrasneHs Ha Cxemax 3 u 4.
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Cxema 5

0O
1b 1 OCHOBAHUC 2D )18
. R\P/L R1b_PQn

OKHUCITHTC b (Z1B =0)

[00179] Ha Cxeme 5 mpusenen cnioco0 noiydeHus: coenunHeHust Gopmyaer (1I).
Ha Cxeme 5 Rlb, RZb, R3b, R* y B® MOTYT OBITh TAKUMHU K€, KaK RIB, RZB, R3B, R*® u BIB,
ONHUCaHHble B HacTosmed 3asBke st Gopmynsl (1), kaxnbii u3 L' moxer MIPEACTABIISATh
co0oii rajorex, 3¢up CyJb(HOKUCIOTH WA aMUH (MOHO- WJIM JTU3aMEINEHHBINH), 1 X MOXKET
NpPEACTaBIsITH cOoOOW Kucmopon miu cepy. Kak mokazaHo Ha Cxeme 5, coenuHeHHe,
cojiepskallee I'MIPOKCUTPYIIy, NMPUCOEAUHEHHYI0 K aToMy yriepoaa B 3’ MOJOXEHUH, U
TUJPOKCUTPYIIy, TPUCOENIWHEHHYI0O K aToMy yriepoga B 5° TMOJOXEHUH, MOKET
B3aUMOJIEIICTBOBaTh C COEAWHEHHEM (POPMYJIBI R™PLY, B NIPUCYTCTBUU OCHOBAHUS C
nojyueHueM Qocduta. [Tomxoasimue OCHOBaHUS N3BECTHBI CIIEUAINCTaM B JaHHOH obmactu
U OINHUCAHBbI B HacTosied 3asBke. 3ateM (ochop Moker ObITh okucieH a0 docdopa(V) ¢
NPUMEHEHHEM TMOAXOASIIEr0o OKMUCIUTENs C IOJyuYeHHEM COEAMHEHUs, B KOTOpoM X
npencrasisier codboit O (kucnopon). AJbTepHATUBHO, (HOCHUT MOKET B3aHMMOAEHCTBOBATD C
CYJIb(HUPYIOIINM PEareHTOM ¢ MOJYyYSHHEM COEANHEHUs], B KOTOPOM X MPEICTAaBIsieT COO0H S
(cepy). Ilomxonsinue OKHCITUTENN U CYJIb(PUPYIOMHNE areHTbl M3BECTHBI CIEIHAINCTAM B
naHHOHM oOnactu. Hampumep, okuciIeHHE MOXKET ObITh MPOBENEHO C MPUMEHEHHEM HOoIa B
Ka4eCTBE OKHUCIIMTENS, U BOJbBI, B KauecTBe AOHOpa kucnopona. [lonxonsmue cynbpupyromme

AI'€HTHhI ONMUCAaHbl B HaCTOﬂH_IefI 3asBKE.
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Cxema 6

[00180] Ha Cxeme 6 npuseneH crocod nonyueHust coenuHeHus popmyst (111).
Ha Cxeme 6 R'S, R*, R*, R*, R*, R* u B'® moryT 6bITb Takumu xe, kak R'C, R*S, R*, R*,
R, R® u B'C, onmcannbie B Hacrosumeil 3asBKke s dopmyner (I1I), a R u R* ne
MpeACTaBJIeHbl. ATOM KHCIOpPOJa, MPUCOEIUHEHHBbIM K aToMy yriepoja B 5’ MOJOXEHUU
coequHeHus: Gopmynsl (H), MoxkeT ObITb OKUCIIEH O KETOHA C MPUMEHEHHEeM CIOCOOO0B U
PEareHTOB, U3BECTHBIX CIIELUANCTAM B JaHHOH oOnacTH. [Tomxoasimue OCHOBaHUS H3BECTHBI
CHeLMaINCTaM B TaHHOH 00JIaCTH M OINMCAaHBI B HacTOsIIeH 3asBke. Hampumep, MoxeT ObITh
NPUMEHEH OKHUCIUTENb, TakoW Kak mnepuoauHaH Jlecca-MapTuHa. 3aTeM K COEIUHEHUIO
dbopmysbl (J) B MPUCYTCTBUM CHJIBHOTO OCHOBAHHS (HAMpHUMep, THAPWUAA HATPHS) MONKET
ObITh HO0aBJIeH peareHt, coaepsxkammii Gochop. JIBoitHasE CBsI3b MOKET OBITh THAPUPOBAHA,
HaTmpuMep, ¢ MpUMEeHeHneM razoodpasHoro Bonopoaa uiu Pd/C, no oguHapHoii cesizu. [Tytem
dochopunrpoBaHusi ¢ MPUMEHEHHEM MOAXOMASIIUX pPEareHTOB, Takux Kak mnupodocdar
(marmpumep, mupodochar TeTpaOyTUIAMMOHHMS), MOXKET OBITb BBEAEHA JONOJHHUTEIbHAS

docdarHas rpynmna ¢ nmonydeHueM au- win Tpudocdara.

[00181] AuuipHas rpymnmna MoXeT ObITh BBeAeHAa B 5’ ToOJokeHue w/wmu 3’

nonoskenue coenuHenus Gopmyael (1) wmm (III) ¢ nmpumeHeHueM CrMOCOOOB, M3BECTHBIX
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crenuaIucTaM B HaHHOH obmactu. B ogHOM M3 moAxomsmux CrnocoOOB NPUMEHSIOT

AHT'UAPUIA B TUPUIUHE.

[00182] B nponecce cunTe3a mr000ro U3 COEAMHEHHI, ONMCAHHBIX B HACTOSIIEH
3asiBKe, TMPH SKEJAHWUH, JI00as M3 TUAPOKCHIBHBIX TPYMI, MPHCOSIUHEHHBIX K KOJBIY
nentossl, u mobas us —~NH w/wnu NH, rpynm, conepxaruuxcst B B'%, B'® u B', Moxer GbIth
3alUIneHa OAHOW wim Oojee TMOAXONAIIMMH 3aIIUTHBIMH rpynmaMu. Ilomxoxsimune
3alIUTHBIE TPYNIbl ONHUCAaHBl B HacTosen 3assBke. Hanpumep, ecnu R*® wum R*
MPEICTABISIFOT  COOOW  TUAPOKCUTPYIIIIHI, R* wwm R* MOTYT OBITh 3aIIHIIEHBI
TPUAPWIMETHILHON TPYNION MM CUJIMJIBHOH TPynmnoi. AHajioru4so, mobdas uz —NH w/wm
NH, rpynm, copep:xamuxcsi B Bla, B u BIC, MOKET OBITh 3alIUINeHa, HarmpuMep,
TPUAPUIMETWIBHON W CHIMJIBHON rpynnon(amu). Ilpumepbl TpuapuUIMETHIBHBIX TPy
BKJIFOYAIOT, HO HE OrPAaHMYUBAIOTCS WMH, TPUTHI, MOHOMeTokcuTpurun (MMTr), 4.4'-
JUMETOKCUTPUTHIL (DMTr), 4,4' 4" -TpUMETOKCUTPUTHUI (TMTr),. 4,4 4"-
tpuc(oensomwnokcu)tputun  (TBTr), 4.4'4"-tpuc(4,5-nuxnopdramumuno)rputun  (CPTr),
4.4' 4" -tpuc(nesymuHmnokcn)Tputiin (TLTr), n-annsni-1-HadTundeHuIMeT, 1u-0-aHu3 -
l-HadTUIMETHIT, P-TOMMIAU(PEHIIMETII, 3-(MMHUAA30IIIMeTIN)-4,4'- THMETOKCUTPUTIIL, 9-
denmnkcanTen-9-un (Pixyl), 9-(n-merokcudennn)kcanteH-9-mn (Mox), 4-1elUIOKCUTPUTHIL,
4-rexcaaeIoKCUTpuTI, 4,4'-MTHOKTaAeIITPUTIHI, 9-(4-OKTaneIoKCHu(eH)KCAaHTeH-9-
wi, 1,1'-6uc(4-merokcudennn)-1'-nmupermnmvern, 4.4'.4"-rpuc(mpem-oyTrndeHun)MeTUi
(TTTr) u 4,4"-nu-3,5-rekcagueHoKCUTpUTUI. IIpuMeps! CUIUIBHBIX TPy BKJIIOYAIOT, HO HE
orpaHu4MBalOTC UMM, TpuMmetwicwmn (TMS), mpem-6yrunaumermncumun (TBDMS),
TPUU3OTIPOTTHUIICHIIAI (TIPS), mpem-0yTUIAN(EHUITICHITIT (TBDPS),
TPUU3ONPONIICUIIMIOKCUMETHI U [2-(TPUMETHIICHUIINII)3TOKCH |METHIT. AJIbTEepHATUBHO, R* u
R*™ w/mm R™ 1 R™ moryT 6bITh 3aMelieHbl OXHON aXHPaIbHOM MM XHPAIbHON 3aIUTHOMN
TPYIINON, HampuMep, MyTeM oOpa3oBaHHs OPTO3(QHUpa, MIUKIMYECKOH aleTand Wid
nuKndeckord  keranu. lloaxopsimpe oOpTo3(UPBl  BKIIOYAIOT METOKCHMETHJICHAIIETANb,

STOKCHMETHJIEHALIETaNb, 2-OKCAUKIONEHTUINASHOPTO3(PHpP, AMMETOKCHMETHIEHOPTO3(HP,

1-MeTOKCHA THITUACHOPTOI DU, 1-3TOKCHITOKCHOPTO DU, METUIUAEHOPTO3hUp,
dTamunoprosdpup, 1,2-TMMeTOKCH3 TUIMAEHOPTO3hUp u anbga-
METOKCUOCH3UINACHOPTO3(hHUp;  MomXonsdlnue  OUKIMYECKHe  aleTald  BKJIIOYAKOT
METUJIEHALIETAIb, STHJICHALIETAb, mpem-0y THUIMETUIINSHALIETAIb, 3-

(OeH3MIIOKCH ) TPOTIIIALIeTaNb, OEH3WITHACHALIETANb, 3,4- TMMETOKCHOCH3UTUICHALIETATb U H-

aL[eTOKCI/I6eHSI/IJ'II/II[eHaL[eTaJ'Ib; U NOoAXOAAIINE HHUKIMYCCKHE KCTaJW BKJIHOYAKT l—mpem—
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Oy THII3 TUITHIEHKETAb, 1-heHMI THIINACHKETAND, W30NPONWINJICHKETANb,
LUKJIONIEHTWINIEHKeTalb, LUKJIONeKCUINIEHKeTal b, LUKJIOreNTUInAeHKeTanp u  1-(4-
MeTOKCU(EHII)3THIHAeHKeTa b. ClieuanucTaM B JaHHOH OONACTH MOHSATHO, YTO TPYIIIIEL,
MPUCOEAMHEHHbBIE K KOJIbIy MeHTO3bl, U Jro0bie—NH w/unmu NH, rpynmbl, cogep:kammuecs B
B, B'" u B, MOTYT OBbITh 3alMIIEHBl PA3JIMYHBIMU 3AIMUTHBIMH TPYNIIAMH, U JIOObIE
NPUCYTCTBYIOLIHE 3aIUTHBIE TPYIIIBI MOTYT OBITH 3aMEHEHBI Ha APYTUe 3aLTUTHBIE TPYIIIIHL
Bribop u 3aMeHa 3aIUTHBIX TPYIIT HAXOMATCS B MpeAesiax KOMIIETEHIIMH CIIECLHAINCTOB B
naHHOM obnactu. Jlrobas(ple) 3amuTHas(pie) rpynmna(bl) MOKET(MOTYT) OBITh yAaneHa(bl) pH
MIOMOIIM CNOCOOOB, M3BECTHBIX B AAHHOW OOJNACTH, HANpUMEp, C NMPUMEHEHHUEM KHCJIOTHI

(HarpuMep, HEOPTaHMYECKOH MM OPTaHU4eCKO), OCHOBaHUS MK propuza.

dapmaneBTHUECKHE KOMITO3HUITUH

[00183] Hexoropble BapuaHTBI peau3aiii, ONMUCAHHBIE B HACTOALICH 3asBKE,
OTHOCATCSL K (papManeBTUYECKOH KOMITO3HIMU, KOTOpask MOXKET conxepkarh 3(¢eKTHBHOE
KOJINYECTBO OIHOIO WK 0oJiee COeNUHEHHI, ONMCAHHBIX B HACTOSIIEH 3asBKe, (HAIIpUMED,
coenuneHus popmydsl (1), coennaenus popmyier (1) n/unm coenunenns gopmyinsl (111) wm
dapMalieBTHUECKH TPHEMIIEMOH COJNHM YKa3aHHBIX COENWHEHHH) U (papMauneBTUYECKU
NpUEMJIEMBbII HOCHTENb, pa30aBUTENb, BCIOMOTaTENbHOE BELIECTBO WM KOMOWHALMIO

YKa3aHHBIX COCUHEHUH.

[00184] Tepmun «papmaneBTUdeckass KOMIIO3UIUSI» OTHOCUTCS K CMECH
OITHOTO WJTH DOJiee COeMUHEHNI, OMMCAHHBIX B HACTOSIIEH 3asBKE, C APYTUMH XUMUYECKHUMU
KOMIIOHEHTAMH, TAKMMH KakK pa30aBuTeNd Wid HocuTenu. dapmaiieBTHUECKAs KOMIIO3HIIUS
oOeryaer BBeneHHE cOenuHEHHsI B opranu3m. Kpome Toro, papmMareBTudecKine KOMITO3HITHU
MOTYT OBITh TOJyY€HbI MyT€M B3aMMOMAEHCTBHS COEIMHEHHH C HEOPraHWYEeCKHMH WU
OpPraHUYeCKUMH KUCJIOTaMHU, TAKUMH KaK COJISTHASI KHUCJIOTa, OPOMHCTOBOAOPOIAHAS KHCJIOTa,
CepHasi KHCJIOTa, a30THas KUCIoTa, (ochopHas KUCIOTA, METAHCYJIb(OHOBAs KUCJIOTA,
STaHCYJIb()OHOBAsT KHCJIOTA, A-TONYOJICYJIb(QOHOBAS KUCIOTA M canuiuioBas kuciora. Kak
npaBuiio, GapMarieBTUYECKHe KOMITO3HIIMU TOTOBST CIEIHATBHO Jisi KOHKPETHOTO Criocoda

BBCACHU.
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[00185] TepmuH  «(HU3UOIOTUYECKH MPUEMIIEMbIi» O3HA4YaeT HOCUTEJIb,
pa3baBUTENb UJIM BCIIOMOTATEIbHOE BEIECTBO, HE OKA3BIBAIOIIUI OTPUIATEIbHOTO BIUSHUS

Ha 6I/IOJ'IOFI/ILIGCKYI-O aKTHBHOCTb U CBOMCTBA COCIHHCHUA.

[00186] TepMuH «HOCUTEIb», TPUMEHSIEMBII B HACTOSLIEH 3asIBKE, OTHOCUTCS K
COEIMHEHUI0, KOTOpOoe o0JierdaeT BBEACHHE COSNMHEHUs B KJIETKH WM TKaHu. Hampumep,
0e3 orpanuuenudi, aumeruncyibpokcua (JIMCO) sBnseTcs HUPOKO MPUMEHSIEMbIM
HOCHTEJIEM, KOTOPBIN O0JIerdaeT MOromeHNe MHOTHX OPTaHUYECKUX COSOUHEHHUH KJIETKAaMU

niIn TKaHAMHU CY6’beKTa.

[00187] Tepmun «pazbaBuTenb», TMPUMEHSIEMbII B HACTOSIIEH 3asBKe,
OTHOCHUTCSI K WHTPEAUEHTY (papMaleBTUYECKON KOMIIO3UIINH, KOTOPBIM O0Nagaer HU3KOH
(bapMakoIOTHYeCKONl aKTHBHOCTBIO, HO MOJKET SIBIISITBCS (papMaleBTUYECKH HEOOXOAMMBIM
WM KenarenbHbIM. Hanpumep, pazbaBurens MOXKET ObITh IPUMEHEH [T YBEIHMYSHHUST MACChI
CHJIPHOZIEHCTBYIOINErO JIEKAPCTBEHHOTO CPENCTBAa, Macca KOTOPOrO HEAOCTaTOYHA IS
NPOM3BOJACTBA W/MJM BBEINEHHs. Tarkke pa30aBUTENb MOXKET SIBJIATHCS JKUIKOCTBIO IS
pacTBOpPEHHsI JIEKAPCTBEHHOI'O CPEACTBA JUII  BBENCHUS TPU IOMOIIM HHBEKLUH,
nporjarbiBanus win uHramauuud. OOprdHON (opmoit pasbasurenst B maHHOH obnactu
sBisieTcss 3a0y(epeHHbI BOAHBIA pacTBOp, Hampumep, Oe3 orpanmueHwid, 3abydepeHHbIH

dochaTom coneBoit pacTBOP, UMUTHPYIOIIUN COCTAB KPOBH UEJIOBEKA.

[00188] TepMuH «BCIOMOTaTEIbHOE BEILIECTBO», MPUMEHSIEMBI B HACTOSIIEH
3asiBKE, OTHOCUTCS K MHEPTHOMY COEIMHEHHIO, KOTOpOe MOOaBJSIFOT K (hapmarieBTU4ecKoi
KOMIIO3UIIMH ISl TPUAAHUS KOMIIO3HMIIMK, 0e3 OrpaHu4YeHHi, MacChl, KOHCHCTEHIHH,
YCTOWYMBOCTH, CBSI3BIBAIOIIEH CIIOCOOHOCTH, CMAa3bIBAIOIINE CIOCOOHOCTH, CIIOCOOHOCTH
pacragatbcsi U T.1. «Pa30aBuTeNib» SIBJISAETCS OMHON M3 Pa3HOBHIHOCTEH BCIIOMOIATENbHOTO

BELICCTBA.

[00189] @apMaLleBTUUECKUE KOMIIO3ULIMM, OINMCAHHBbIE B HACTOSALUCH 3asiBKe,
MOTYyT OBbITh BBEACHBI 4YEJIOBEKY WHAUBUAYAJIbHO WM B BHIE (HhapMaleBTHUCCKUX
KOMITO3UIINI, B KOTOPBIX OHM CMEIIAHbI C APYTUMH AKTUBHBIMHU WHIPEIUEHTAMH, KaK B
ciydae  KOMOWMHUpPOBAHHOH  Tepamuu, WM C  HOCUTENsIMH,  pa30aBUTEINsSIMHU,
BCIIOMOTATENIbHBIMA ~ BEIIECTBAMH  WJIA  KOMOWHAIIUSIMH ~ YKA3aHHBIX  COEIMHEHUI.

IMoaxopsiimuii COCTaB KOMIIO3UIIMH 3aBUCUT OT BBIOPAHHOTO crocoba BBeneHHs. CriocoOw
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MOJIYy4€HHUss W BBCACHUA KOMHOSI/ILII/II\/'I COGHHHGHHﬁ, OMMUCAaHHBIX B HaCTOﬂH_IefI 3a5BKE,

HU3BCCTHBI CIICHUAJIUCTaM B I[aHHOfI obOnacru.

[00190] @apMaLleBTUUECKUE KOMIIO3ULIMM, OINMCAHHBbIE B HACTOSALUCH 3asiBKe,
MOTYT OBITh TMOJYYEHBI MPU MOMOIIN HU3BECTHBIX CIOCOOOB, HAMpPUMEP, MyTeM OOBIYHOTO
CMELIUBAHMUS, pacTBOpeHwUs, rpaHyJINPOBAHUS, IpaKUPOBAHMUA, pacTupaHus,
SMYJIbTUPOBAHUSI, WHKANCYJUPOBaHUST W TaOneTupoBanus. Kpome TOro, axkTUBHBIC
UHTPEIUEHTBI CONEPIKATCS B KOJUYECTBE, JOCTATOYHOM IJIs1 JOCTIDKCHHS 3alaHHOW LIEJIH.
MHorue U3 COeIUHEHHH, MPUMEHSIEMbIe B (papMaLleBTUYECKUX KOMIIO3HIIHSIX, OMMCAHHBIX B
HACTOSAIIEH 3asBKe, MOryT OBITh TpPHMEHEHbI B BUAE CcOjJed ¢ (apManeBTHYeCKu

COBMCCTHUMbIMHU NNPOTUBONOHAMMU.

[00191] B nanHOl o0nacTH CyImeCTBYeT MHOKECTBO CIIOCOOOB BBEIEHUS
COeIMHEHUs!, BKIIKOYasl, HO, HE OTPaHUYHMBAsICh MMH, MMEPOPAIbHOE, PEKTaIbHOE, MECTHOE,
a’pO30JIbHOE,  MHBEKIMOHHOE, a TakKe [MapeHTepaibHYK  JOCTaBKYy,  BKJIKOYas,
BHYTPUMBILICYHBIC, IIOAKOKHBIC, BHYTPUBCHHBIC, BHYTPHUMO3TOBbBIC UHBCKIIUH,
BHYTPHOOOJIOUEUHBIE, TIPSIMbIE BHYTPHIKEIYAOYKOBBIE, BHYTPHOPIOIINHHBIE, BHYTPHHOCOBBIC

" BHYTPUIJIA3HBIC UHBCKIIUH.

[00192] Tax:ke coemuHeHMe MOKHO BBOOWTL MECTHO, a HE CHCTEMHO,
HaNpUMep, MyTeM WHBEKLUWUU COCOUHEHHsS] HEMOCPEACTBEHHO B MH(UIIMPOBAHHYIO 0O0JACTb,
OOBIMHO B BHUAE COCTaBa MPOJIOHTHMPOBAHHOIO JEWCTBUS WM C  3aMEIJICHHBIM
BbICBOOOXKAeHHeM. KpoMe TOro, coemuHEHHWE MOXKHO BBOIUTh B BHUJAE CHCTEMBI
HAIPaBJICHHON JOCTaBKH JIEKAPCTBEHHOTO CPEACTBA, HANpPHUMEP, B BHUAE JIUIIOCOMBI,
MOKPBITOW  TKAHECTIEMU(PUISCKUM  aHTUTEJIOM. I[IpM 3TOM  JIUIIOCOMBI  CEJIEKTUBHO

AOCTABJIAKOTCA U MOTJIOIIAKOTCA OPraHOM.

[00193] Ilpu >xemaHuM, KOMITO3UIMH MOTYT OBITh TPEICTABJICHBI B BHIE
YHOAKOBKH WJIH JO3UPYIOIIEr0 YCTPOWMCTBA, CONEpPKAINX OJHY WiIH OoJjiee CTaHAapTHBIC
no3upyembie GOPMBI, CoepsKalie aKTHBHBIA WHTPEIUEHT. Y MaKOBKA, Takas KaK OJUCTEpPHI,
MOJKET COJIEPKaTh, HATIPUMED, METAJUTUIECKYIO (POJTBIY WK MOJTMMEPHYIO TUICHKY. Y TaKOBKa
WJIN JO3UPYIOIIEE YCTPOHCTBO MOTYT COIMPOBOXKIAATHCA HHCTPYKUHSIMU IO MPUMEHEHHIO.
VYrnakoBKka WM JO3UPYIOIIEE YCTPOMCTBO TAKKE MOTYT COMPOBOXKAATHCS YBEAOMIICHHEM B
dbopMe, TIPEITUCAHHONW MPABUTENIbCTBEHHBIM areHTCTBOM, PETYJIUPYIOIUM MPOU3BOACTBO,

IPUMEHEHNe W PacnpocTpaHeHue (apMaLeBTHUECKUX CPEACTB, OTpakaroleil ogobpenue
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areHTCTBOM Ha MpPHMEHEHHE NaHHOW (POpPMBI JIEKAPCTBEHHOTO CpPEACTBA HA JIIOIIX H B
BeTepUHAapUH. Takoe yBeNOMIICHHE MOXKET IMPEINCTaBISATh COOOH, HAampUMep, MapKHPOBKY,
yKasplBaoIyw Ha onodpenne anmuuucrpaimed CIIA 1o mNUINEBBIM NPOAYKTAM H
JIEKapCTBEHHBIM CPEACTBaM HA MPHUMEHEHHE B KauecTBE PELENTYpPHOro JIEKapCTBEHHOIO
CpeacTBa, WM ONOOPEHHBIM JHCTOK-BKJIAAbII. Kpome TOro, KOMIO3UIMH, KOTOPbIE MOTYT
coiep:KaTh COeNUHEHNE, ONIMCAHHBIE B HACTOSIIEH 3asBKe, B COYETAHNU ¢ (papMaLeBTHUECKU
NPUEMJIEMBIM HOCUTENIEM, MOTYT OBITb IMOATOTOBJIEHBI, YIAKOBAHbI B COOTBETCTBYIOLIYIO

€MKOCTb U MapKHUPOBAHbBI AJIA JICUCHUA YKA3aHHOT'O COCTOAHUA.

Cnoco0bl NPUMEHEHUSL:

[00194] HexoTtopble BapuaHThI peanu3aliii, OMMCAHHbIC B HACTOALLEH 3asBKeE,
OTHOCATCSL K CHoco0y oOneryeHus, JeUeHUs] W/ MPenoTBpPaIleH!s] BUPYCHOH HH(EKInH,
BBIOPAHHOW M3 MapaMUKCOBUPYCHOW MH(PEKLHUN U OPTOMHKCOBUPYCHON MH(EKIINH, KOTOPBIH
MOXET BKJFOYaTh BBEIEHHE MNalueHTy >(dexTuBHOro kKonmuyecTsa OOHOrO WM Oojee
COEIMHEHUH, OMHCAHHBIX B HACTOSIIEH 3asiBKe, Win (HapMaleBTHUECKOH KOMIIO3HIIHH,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wnm papmaneBTHYECKH TPUEMIIEMYIO COJIb YKa3aHHBIX COENMHEHUi). B
HEKOTOPBIX BapUAHTAX PEaM3alMH MALUeHT CTPaaaeT OT BHUPYCHOW MH(pEKUNHU (Harpumep,

NapaMHUKCOBUPYCHON MH(EKIIMU UIIN OPTOMHUKCOBUPYCHON MH(EKIIMHN).

[00195] Jpyrue BapuaHThl peajau3aliy, OMUCAHHbIE B HACTOSLIEH 3asiBKe,
OTHOCATCS K CIOCOO0Y WHrHOMPOBAaHUS BUPYCHOH pPEIUTMKALMM BHpPYCa, BBIOPAHHOTO H3
MapaMUKCOBHPYCA WU OPTOMHKCOBUPYCA, KOTOPBIM MOXKET BKJIIOYATh NMPUBEAECHUE KIIETKHU,
UHQHUIUPOBAHHONW BUPYCOM, B KOHTAKT C 3()(EKTUBHBIM KOJIUIECTBOM COCTUHEHUS (POPMYJIbI
(I) mmm ero ¢apmaneBTudeckn mpuemieMon conu, coeauHeHus ¢opmyisl (II) wmm ero
dapmaneBTHUECKH  mpHeMieMoil  comu, coemuHenuss  Qopmyner  (III)  wim ero
dapMarieBTHUECKH TpUEMIIEMON CONMM WK (PapMaLeBTHUECKOW KOMITO3UIMU, KOTOpast
CONIEP’KUT OOHO wim Oojiee COeIUHEHHWH, OMHCAHHBIX B HACTOSIIEH 3asBKe (Hampumep,
coenunenue ¢popmynsl (1), coenuaenune dpopmyast (I11) w/wnmm coenunerne Gopmyier (1) wmm

(bapManeBTHYECKU TPUEMJIEMBIE COJIA YKa3aHHBIX COCUHEHUH).

[00196] Jpyrue BapuaHThl peajau3aliy, OMUCAHHbIE B HACTOSLIEH 3asiBKe,

OTHOCATCSL K TPUMEHEHHUIO 3(PQPEKTUBHOIO KOJIMYECTBA COENUHEHHs, BBIOPAHHOTO U3
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coequnenuii ¢opmyner (1), dopmyner (II) u dopmyner (III) wmu  dapmaueTHHECKH
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENUHEHMH Uil OOJIerdeHUsl WIM JICYEHHs BHUPYCHOU
WH(QEKLIUH, BBI3BAHHONW BHUPYCOM, BBIODAHHBIM U3 TEHUIABUPYCA, MOpPOWILTUBHPYCA,
pecriupoBupyca, pyOynaBupyca M MeTamHeBMOBHpyca. Jlpyrue BapHaHTBI pearnu3aluy,
ONHCaHHbBIE B HACTOSIIEH 3asBKe, OTHOCSATCS K CIIOCOOY OOJIerdeHHst WM JISYeHUs] BUPYCHON
UH(EKINH, BBI3BAHHOH BHPYCOM, KOTODPBI MOXKET BKJIOYaTh BBEACHHUE CYOBEKTY WIH
NPUBEACHUE KJETKH CYyOBEKTa B KOHTAKT C 3()(PEKTHBHBIM KONUYECTBOM COEIUHEHHS,
BeIOpaHHOro u3 coenuneHudl Gopmyner (I), ¢opmynsr (II) u dopmyner (III) wmm
(dapMaleBTHUECKH MPHEMJIEMbIX COJIEH YKa3aHHBIX COEIMHEHUWH, TJe BUPYC MOXKET ObITh
BBIOpaH W3 TEHUMNAaBHpPyca, MOPOWJUIMBUpPYCA, pPEeCHUpPOBHpyca, pyOyiaBupyca H
MeTarHeBMOBHpyca. Jlpyrue BapuaHTBl peaju3aliM, ONHCAHHBIE B HACTOSINEH 3asBKe,
OTHOCATCSL K TPUMEHEHHUIO 3(PQPEKTUBHOIO KOJIMYECTBA COENUHEHHs, BBIOPAHHOTO U3
coequnenuii ¢opmyner (1), dopmyner (II) u dopmyner (III) wmu  dapmaueTHHECKH
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENWHEHHWH Al MHTHOMPOBAHUS PEIUTUKALM BUpYCA,
BBIOPAaHHOIO W3 TE€HUINABUpPYyca, MOPOWLTMBUpPYCA, pECHUpPOBHpyca, pyOynaBupyca H

MeTaITHEBMOBHpPYCa (HanpuMep, MyTeM HHIHOUPOBaHUS KOMILIEKCA TIOJIMMEPa3bl BUPYCA).

[00197] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyerdeHusi pecnupaTopHO-CHHUUTHAIBHON BupycHoil (PCB) mapexkmmu. B HeKOTOpBIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE

(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
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dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh TMPUMEHEHO Ui MPENOTBPALICHHUS PECHUPATOPHO-CHHLUUTHAIBHON  BHPYCHOU
uHpekn. B HEKOTOpbIX BapuaHTax peanuzaund 3(PQPEeKTUBHOE KOJMYECTBO OIHOTO HWIIH
bonee coemunenuii gopmynsl (I) wim papmaneBTUYECKH TPUEMIIEMbBIX COJIeH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COEOUHEHUH) MOXeT OBITh MPUMEHEHO [JIs1 WHTHMOMPOBAaHUS PEIUIMKALUU
pecrupaToOpHO-CHHIUTHAIBHOTO BUpyca. B HEKOTOPBIX BapuaHTax peanuzaunu 3¢gdexruHoe
KOJINYEeCTBO OnxHOro win Oonee coenuHernid Qopmynsl (I) wmmm  dapmaueBTHHEeCKH
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOUHEHNH, OMHOro min Oonee coennHeHwi Gpopmysl (1)
wii papMaleBTUYECKH MPUEMJIEMbIX COJIeH yKa3aHHBIX COCOUHEHWH, OIHOro Wi Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKA3aHHBIX COCIMHEHUI) MOXKET ObITb MPUMEHEHO IJIsi WHIMOMPOBAHUS

KoMIuiekca noiaumepassl PCB.

[00198] B npyrux Bapuantax peanusannu 3H(PEKTHBHOE KOJUYECTBO OTHOTO
i bonee coequHeHuit popmysl (1) mm papMareBTHUECKH PUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COENUHEHHMH) MOXKET OBbITb MPUMEHEHO Uil JieYeHWs] W/WUiIM  OOJerdeHus
rpUNIO3HON nHGpeKnu. B apyrux BapuanTax peanuzaunu 3pQeKTHBHbIE KOJTMYECTBA OJHOTO
i Oonee coequueHuii popmyisl (1) mim GapManeBTHIECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX

coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
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NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COEJUHEHWH) MOXKET OBbITb MPUMEHEHO sl MPEeNOTBPAILEHUS TPHITO3HON
uHpekn. B HEKOTOpBIX BapuaHTax peanu3anuu 3(P(EKTUBHBIE KOJMYECTBA OFHOTO HWIIH
bonee coemunenuii gopmynsl (I) wim papmaneBTUYECKH TPUEMIIEMbBIX COJIeH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COCOMHEHUH) MOXET ObITh MPUMEHEHO IJIsl MHIMOMPOBAHUS PETUTMKALIUN BHPYCa
rpunmna. B HeKoTOpeIX BapraHTax peanu3anuu 3pQeKTHBHBIE KOJINYECTBA OJHOTO HIIH Oojee
coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COEOUHEHUH) MOXeT OBITh MPUMEHEHO [JIs1 WHTHMOMPOBAaHUS PEIUIMKALUU

KOMILIEKCa MoJIMMepas3bl BUpyca FPUIIIA.

[00199] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),

coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
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NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyierdeHus TeHUNMaBHPYCHOW WHGEeKIuH. B  HEKOTOpBIX BapHaHTax peajH3aliu
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO MJISl TMPEeNOTBpAIlEHHs] TeHUNAaBHPYCHOW HHpeKmu w/umu uH(peKId
Bupyca Humax. B HekoTOphIX BapuaHTax peaim3auud 3QQPeKTHBHOE KOINYECTBO OAHOTO WIIH
bonee coemunenuii gopmynsl (I) wim papmaneBTUYECKH TPUEMIIEMbBIX COJIeH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COEOUHEHUH) MOXeT OBITh MPUMEHEHO [JIs1 WHTHMOMPOBAaHUS PEIUIMKALUU
reHunaBupyca. B HEKOTOPBIX BapuaHTax peannsanuu 3Q(PeKTHBHOE KOJTUYECTBO OAHOTO WU
bonee coenuHenuit Gopmynsl (I) mwiu (papManeBTUUYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COCAMHEHWH) MOXKET ObIThb NPUMEHEHO /Ui WHTHOMPOBAHHMS KOMILIEKCA

TeHUIaBUPYCHOH MOJIMMepasbl U/WIN KOMILIeKca rnojumepasbl Bupyca Humnax.

[00200] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH

YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
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dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOnerueHust BUpycHoi uHdpexkmn XeHapa n/unm supycHor napexkunn Hunax. B HekoTopbIx
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO Ui TPENOTBPAINEHUs] BUPYCHOW HH(pEKUNH XeHApa W/HWIN BHPYCHOU
uHpexn Hunax. B HeKOTOpBIX BapmaHTax peanu3anuu 3PQPeKTHBHOE KOJMUECTBO OJHOTO
i bonee coequHeHuit popmysl (1) mm papMareBTHUECKH PUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COCOMHEHUH) MOXET ObITh MPUMEHEHO IJIsl MHIMOMPOBAHUS PETUTMKALIUN BHPYCa
Xennpa w/unmm Bupyca Humax. B HekoTopelx BapmaHTax peanuzauuu 3¢ddexruBHoe
KOJINYEeCTBO OnxHOro win Oonee coenuHernid Qopmynsl (I) wmmm  dapmaueBTHHEeCKH
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOUHEHNH, OMHOro min Oonee coennHeHwi Gpopmysl (1)
wii papMaleBTUYECKH MPUEMJIEMbIX COJIeH yKa3aHHBIX COCOUHEHWH, OIHOro Wi Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),

coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
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NPUEMJIEMBIE COJIM YKA3aHHBIX COCIMHEHUI) MOXKET ObITb MPUMEHEHO IJIsi WHIMOMPOBAHUS

KOMIUIEKCa MoJIMMepasbl BUpyca XeHapa W/l KOMILIeKca ojumepasel Bupyca Hunax.

[00201] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOmerueHusi MoOpOWUMBHPYCHOH wWH(pEKund. B HEKOTOphIX BapHaHTaxX peaH3aluu
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO ISl TPENOTBPAIlECHUS MOPOMIUTMBUPYCHOH HH(ekunu. B HEKOoTopbIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO [UII WHTUOMPOBAaHUS peIUTMKaluu MopOwutuBupyca. B HekoTopbIx
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee

coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
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coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITH IPUMEHEHO ISl HHTUOMPOBAHUS KOMILIEKCA TIOJTUMEPa3bl MOPOMILTUBUPYCA.

[00202] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOneruenusi kopu. B HeKOTOpBIX BapuaHTax peanusanui 3Q(PeKTHBHOE KOJMUYECTBO OJHOTO
i bonee coequHeHuit popmysl (1) mm papMareBTHUECKH PUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COEUHEHHI) MOXKET OBITh PUMEHEHO JIJIs IPENOTBPAIleHUs] KOpU. B HEKOTOPBIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITh MPUMEHEHO UIsI MHIUOWPOBAHMS PEIUIMKALIMN BHPYCa KOpU. B HEKOTOpPBIX BapHaHTax
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peanm3anyn >¢pGEeKTUBHOE KOJIUYECTBO ONHOro miu Oosee coexpuHeHuit Gopmynsl (I) numm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITH MPUMEHEHO JJIs1 HHTHOWPOBAHHSI PETUTUKALIH KOMILIEKCA ITOIMMEpasbl BUPYCa KOPH.

[00203] B HekoToprix BapuaHTax peanuzanud SHOEKTUBHOE KOJIUYECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
obneryenus: pyOymaBupycHoW uH(peKknuu. B  HEKOTOphIX BapwaHTaX peaau3aluu
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO [UI MpenoTBpamieHus pyOynaBupycHOil uH(peknmu. B  HEKOTOpbIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku

NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
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KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh IPUMEHEHO AJISI MHTUOMPOBAHUS peTUTUKaLiy pyOyiaBupyca. B HEeKOTOpbIX BapraHTax
peanm3anyn >¢pGEeKTUBHOE KOJIUYECTBO ONHOro miu Oosee coexpuHeHuit Gopmynsl (I) numm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITH MPUMEHEHO ISl HHTHOMPOBAHUS KOMILIEKCA TIOJTUMEPas3hl pyOyaBupyca.

[00204] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOmerdeHusi CBUHKUA. B HEKOTOpBIX BapuaHTax peanuszauudl 3(GEGEKTUBHOE KOIUYECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COEAWHEHHH) MOXKET ObITh MPUMEHEHO Ul NPEAOTBPALICHHUS
CBUHKHU. B HEKOTOpBIX BapuaHTax peanu3anny 3QPeKTHBHOE KOJIUYECTBO OJHOTO HIH Oojee

coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
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coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COCOMHEHUH) MOXET ObITh MPUMEHEHO IJIsl MHIMOMPOBAHUS PETUTMKALIUN BHPYCa
CBUHKHU. B HEKOTOpBIX BapuaHTax peanu3anny 3QPeKTHBHOE KOJIUYECTBO OJHOTO HIH Oojee
coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COCAMHEHWH) MOXKET ObIThb NPUMEHEHO /Ui WHTHOMPOBAHHMS KOMILIEKCA

MOJIMMEPasbl BUPyCa CBUHKHU.

[00205] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
obneruenust BupycHoi Cenpmali wuHpeknmu. B HEKOTOpBIX BapHaHTax peaIH3aLHuU
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,

KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
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(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh TpUMEHEHO s mnpenorepameHus BupycHo Cenpali mH(pekunu. B HekoTopbIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TNPUMEHEHO Ui WHruOmpoBaHus permmkauud Bupyca Cenmail. B HekoTopbIx
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITH MPUMEHEHO JJIs1 HHIHOWPOBAHHS KOMIUIEKCa oJuMepassl Bupyca CeHpaid.

[00206] B HekoToprix BapuaHTax peanuzanud SHOEKTUBHOE KOJIUYECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyierdeHusi pecMpOBHPYCHOW WH(pEeKIuH. B HEKOTOpBIX BapHaHTax peajH3aliu
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm

(dapMalleBTHUECKU TMPUEMIIEMBbIX COJIEH YKa3aHHBIX COEIUHEHHWH, OIHOro Wi Ooee
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coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO MJIi MPENOTBPALIEHHs] PECHUPOBHPYCHOW wHHpeKkunu. B  HEKOTOpbIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TNPUMEHEHO U1 MHIHOMPOBAHMS pPEIUIMKALMK PECHHpPOBHpyca. B  HEKOTOpPBIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET

OBITH MPUMEHEHO JJIsl HHTHOMPOBAHUS KOMILIEKCA TTOJIUMEPA3bl PECIIHPOBUPYCA.

[00207] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),

coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
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NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
ooneruenuss HPIV-1 wundpexumn w/wnmm HPIV-3 uadexumn. B HekoTropbIx BapHaHTax
peanm3anyn >¢pGEeKTUBHOE KOJIUYECTBO ONHOro miu Oosee coexpuHeHuit Gopmynsl (I) numm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh TpuMeHeHo s npenotepameHuss HPIV-1 uagekunn w/wnmm HPIV-3 undexkunn. B
HEKOTOPBhIX BapHaHTax peanuzaund >(P(PEeKTUBHOE KOJUYECTBO OHOrO WM Oojee
coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COEMHEHHI) MOKET ObITh MPUMEHEHO JJIsi HHruOupoBaHus perumkauud HPIV-1
w/wm HPIV-3. B HeKoTOphIX BapHaHTax peanu3anud 3pdekTuBHOE KOJTUYECTBO OMHOTO WU
bonee coemunenuii gopmynsl (I) wim papmaneBTUYECKH TPUEMIIEMbBIX COJIeH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COCAMHEHWH) MOXKET ObIThb NPUMEHEHO /Ui WHTHOMPOBAHHMS KOMILIEKCA

nonumepasel HPIV-1 w/unu xomnnekca nonumepasst HPIV-3.

[00208] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH

YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
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dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
ooneruenuss HPIV-2 wundpexumn w/wim HPIV-4 uadexumn. B HekoTropbIx BapHaHTax
peanm3anyn >¢pGEeKTUBHOE KOJIUYECTBO ONHOro miu Oosee coexpuHeHuit Gopmynsl (I) numm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh TpuMeHeHo s npenotepamenuss HPIV-2 wagekunn w/wnm HPIV-4 undexunn. B
HEKOTOPBhIX BapHaHTax peanuzaund >(P(PEeKTUBHOE KOJUYECTBO OHOrO WM Oojee
coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COEMHEHHI) MOKET ObITh IPUMEHEHO ISl HHrubupoBanus perumkannu HPIV-2
u/wm HPIV-4. B HeKoTOphIX BapHaHTax peanu3alud 3pdekTuBHOE KOJTUYECTBO OMHOTO WIIH
bonee coemunenuii gopmynsl (I) wim papmaneBTUYECKH TPUEMIIEMbBIX COJIeH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE

dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
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YKa3aHHbIX COGHHHGHHﬁ) MOeT OBbITb MNPUMEHEHO 1A I/IHFI/I6I/IpOBaHI/I$I KOMILJIEKCa

nonumepasel HPIV-2 w/unu xomnnekca nonumepassl HPIV-4.

[00209] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOmerueHnsi WH(EKIMM METAMHEBMOBHPYCa. B HEKOTOpPBIX BapHaHTax pealH3aluu
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coenuneHuii ¢opmyner (II) wmm  ¢dapmaueBTHYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh MPHUMEHEHO IUIsI NPEeNOTBpalleHUss HH)EKUUW MeTanmHeBMOBHpYyca. B HekoTOopbIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITh TPUMEHEHO U1 MHTUOMPOBAaHHUS PEIUIMKAIMA METAITHEeBMOBHpPYCa. B HEKOTOpBIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee

coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
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coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh ~ MPUMEHEHO sl  MHTCHOMPOBAaHWS ~ KOMIUIEKCA — MOJMMEpasbl  MH(EKIHU
METAITHEBMOBHUPYCa. B HEKOTOPBIX BapuaHTax peaJn3aliy, BKIKOYas BAPUAHTHI Pealn3aluy,
NPUBEACHHbIE B HACTOSINEM maparpade, METATHEBMOBHPYC MOXKET MPEICTaBISTh COOOH

METAITHEBMOBHUPYC Y€JIOBEKA.

[00210] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyerueHusi BUPYCHOW MH(PEKLUUH BEPXHHUX JbIXaTENbHBIX IyTeH, BBI3BAHHOH BHPYCOM,
BBIOpAaHHBIM M3 TIEHHUIIaBUpyCa, MOpPOWJUIMBHpYCA, pECIUpoBUpyca, pyOyraBupyca,
ITHEBMOBHPYCa, METAITHEBMOBUPYCA U BUPyCa IpUNna. B HEKOTOPBIX BApUAHTAX peaTU3aLun
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
ObITh TPUMEHEHO [UI JIeUeHUs W/WIM OOJNerdyeHus: BHPYCHOM WHQPEKUNH HIDKHUX
OBIXaTeNbHbIX  TNyTE€H, BBI3BAHHOW  BUPYCOM, BBIOPaHHbBIM M3  TI'E€HHUIIABHpPYCa,
MOpOUJUTMBUpYCA, PECIHPOBHpYca, pyOynaBHpyca, MHEBMOBHPYCA, METAITHEBMOBHpYCA HU

BUpYCa rpummna. B HEKOTOPBIX BapHaHTax peann3auud 3GpQPeKTHBHOE KOJUUECTBO OJHOTO HIIH
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bonee coenuHenuit Gopmynsl (I) mwiu (papManeBTUUYECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
(apmaneBTHUECKOIl KOMIIO3ULMM, KOTOpas COAEPKUT OAHO MIN 0Oonee COeqUHEHU,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyasl (II) n/unm coenunenne dopmyasl (111) wim papManeBTHUECKH TPUEMIIEMBIE COJIH
YKa3aHHBIX COEAMHEHUI) MOKET ObITh MPUMEHEHO IS JICUeHHUs W/MiH OOJIErdeHHst OTHOTO
wi Oonee CUMNTOMOB WH(EKIMH, BbI3BAHHOH BHPYCOM, BBIOPAHHBIM W3 T€HHIIABHUPYCA,
MOpOMILIUBUpYCA, PECHHPOBUpYyca, pyOynaBHpyca, IMHEBMOBHPYCA, METAITHEBMOBHpYCa U

BHUpYCa rpunma (TaKUX KaK CHMITOMBI, OITMCAHHBIE B HACTOSILIEN 3as1BKeE).

[00211] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOierueHusi BHUPYCHOW WH(PEKUNH BEPXHHUX JbIXaTeNbHBIX myTed, BbBaHHOH PCB
uHQEKIel, KOpbIo, CBUHKOW, WH(pEKIMeH maparpurna, MeTamHEeBMOBHPYCOM W/WIIH
IPUNIO3HON MH(peEKIHed. B HeKOTOphIX BapuaHTax peanu3auuyl 3(P(PEeKTHBHOE KOJIUYECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyerueHus BUPYCHOH WH(EKIMH HIWKHUX JAbIXaTeNbHbIX myTell, BbBBaHHOH PCB

uHQEKIel, KOpbIo, CBUHKOW, WH(pEKIMeH maparpurna, MeTamHEeBMOBHPYCOM W/WIIH
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IPUNIO3HON MH(peEKIHed. B HeKOTOphIX BapuaHTax peanu3auuyl 3(P(PEeKTHBHOE KOJIUYECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOJerdeHus1 OHOTro WM Oojee cuMnToMOB HH(peKUnH, Bei3BaHHOH PCB nH(pekme, Kopbto,
CBUHKOW, WH(EKIUeH Naparpurnna, MEeTanHEeBMOBHPYCOM H/MIIM TPUIIO3HONH WH(eEKInen

(TaKkmX KaK CUMIITOMBI, OITUCAHHBIE B HACTOSIIEH 3as1BKe).

[00212] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOmerueHust OpoHXHONWTAa wW/MaM TpaxeoOpoHxurta, Bb3BaHHOrO PCB  uHbekumei,
rpunIno3Hoi nHpexnuen n/unm nHpekune Bupyca naparpunmna yenaoseka tuna 3 (HPIV-3).
B HexkoTopeIx BapmaHTax peanuzauun 3(pQeKTHBHOE KOJMYECTBO OIHOrO WM Oosee
coequHeHuii ¢dopmynbl (I) wumm  ¢dapmarneBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeaMHeHuil, omHoro winu Oonee coemmHeHuit ¢opmynel (II) wmm  dapmauesTudecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COCOMHEHUH, OJHOro nin Oonee coennneHuit popmysl (111)
wii  (papManeBTHYECKH  NPUEMIIEMBIX  COJeH  YKa3aHHBIX  COCOWHEHWH  W/wuin
dapMareBTHUECKOW KOMIIO3ULIMH, KOTOpas CONEPKUT OAHO wiu Ooyee COeNMHEHUH,
ONMUCAaHHBIX B HACTOSLIEH 3asBKe (Hampumep, coenmHeHue Qopmynsl (1), coenuHeHHE
dopmyinbl (II) w/unu coemuuenue dopmyisl (II1) wim GapmaneBTHYECKH TpUEMJIEMbIE COJTU
YKa3aHHBIX COENUHEHHMH) MOXKET OBbITb MPUMEHEHO Uil JieYeHWs] W/WUiIM  OOJerdeHus

MHeBMOHUH, BbI3BaHHOW PCB wuHGexkuumedt, rpunmosHod wuHGpekuuedl w/mumm uHpeKIuen
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Bupyca maparpunma uejoseka Tuna 3 (HPIV-3). B HekoTOphIX BapuaHTax pearu3aiun
3¢ (eKTUBHOE KOJMYECTBO OAHOro wiu Oonee coenuHennin Qopmynsr  (I)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(mampumep, coeguHenue ¢opmynbl (I), coemunenue Gopmynsr (II) w/mumm coemuHeHue
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITH MPUMEHEHO Ul JIYeHUs W/uiam oOyerdeHust kKpymna, BbiBaHHOro PCB mHbekumei,

rpUNIO3HON HHQpeKIrel u/wm nHdexkunel Bupyca naparpunmna yeiaoseka tauna 1 (HPIV-1).

[00213] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
onHoro wiu Oonee coequHeHwit Gopmynel (I) umm papManeBTHYECKU MPUEMIIEMBIX COJIEH
YVKa3aHHBIX COCOWHEHMH, OnxHOoro wim Oomee coenuHeHnit ¢opmynsl (1)  wmm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequneHuii Qgopmynbl (III) wmm  ¢apManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH) MOKET OBITh MPUMEHEHO IUIA JICUSHHs W/Wn
oOyerueHust »xapa, Kallis, HACMOpPKA, TMOKPAaCHEHHUsS IJa3, MHOKECTBEHHBIX BBICHITAHUM,
ITHEBMOHUHM, VIIHbIX WH(GEeKUud wu/unu OpOHXWTA, BBI3BAHHBIX KOPBIO. B HEKOTOPBIX
BapuaHTax peanusanuu 3¢(GeKTHBHOE KOJIMYECTBO OMHOTO WU OoJiee COeUHEHUH (hOPMYITbI
(I) mmu papmMarieBTHYECKH MPUEMJIEMBIX COJIEH YKa3aHHBIX COEAMHEHHH, OJHOro Win Oojee
coequnenuii gopmyner (II) wmu  papmaneBTHYECKH TpPUEMIIEMBIX COJIEH YKa3aHHBIX
coenuHeHuil, omHoro wiu Oonee coenuHeHud ¢opmyasl (III) wmm dapmaueTHdecku
NPUEMJIEMBIX COJIEH YKa3aHHBIX COENMHEHHH W/ (apMaleBTHYeCKOH KOMIIO3ULINY,
KOTOpasi COHNEPKUT OHO WM OOJjiee COENUHEHHH, ONHMCAHHBIX B HACTOSINEH 3asBKE
(marmpumep, coenunenue ¢opmynsl (I), coemunenmne Qopmynsr (II) w/wnmm coenuHeHHe
dopmynbr (III) wau dapmaneBTHUECKH MPUEMIIEMbIE COJIU YKA3aHHBIX COEIUHEHUI) MOKET
OBITH IPUMEHEHO NIl JISYeHUs] W/Win OOJIerdeHUs OTeKa CIFOHHBIX JKele3, ’Kapa, MoTepu

anmneTuTa u/uiam YCTAIOCTH, BbI3BAHHBIX CBUHKOM.
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[00214] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COEAWHEHHH) MOXKET ObITh MPUMEHEHO Ul NPEAOTBPALICHHUS
IPUNIIO3HON HH(pEKIH. B HEKOTOPBIX BapHaHTaX peaiu3alliy IPUIIIO3HAS HHPEKLIUS MOXKET
NpeAcTaBIsITh coOOM rpunm Thma A. B japyrux BapwaHTax peanu3aldH TPUIIO3HAS
UHQEKIHIsT MOXKET MPeACTaBisTh coboil rpumm tuna B. B apyrux BapmaHTax peanu3aruu
TPHUIMIIO3HAs UH(PEKIUS MOXKET NMpencTaBisATh coboit rpunm tuna C. B HEKOTOpPhIX BapHaHTax
peanu3anyuu ogHO WK Obonee coenuHeHui ¢popmynsl (1) nnm papmaneBTHUECKN MTpHEMIIEMbIe
CONMM VKa3aHHBIX COENUHEHWH, OAHO wiu Oomee coeauHeHuil ¢opmynsl (1) wmm
dapMaeBTHUECKH TPUEMIIEMbIE COJNHM YKa3aHHBIX COEOUHEHHWH W/WIM OOHO WM Oojee
coequHenuii ¢popmyner (III) wiu ¢dapmaneBTUHYECKH NpPUEMIIEMbIE COJH  YKa3aHHBIX
COEAMHEHUI MOTYT OBITh MPUMEHEHBI ISl JICYCHUs W/WIN OOJIerdeHHsl OIHOro WiH Oojee
noarunoB rpunmna. Hanpumep, omHo wmm Oonee coenuHeHnit Qopmynsr (1) wm
bapMareBTHUECKH TPUEMIIEMbIE COJIM YKA3aHHBIX COSIMHEHHH, OTHO MJIH OoJiee COeNNHEHHH
dopmynbl (II) unm papmaneBTUYECKH TPUEMJIEMbIE COJIM YKAa3aHHBIX COCOUHEHHWH W/WN
onHO wiu Oonee coemmueHuil gopmynsl (III) mmm ¢dapmaneBTHUECKH TPUEMIIEMbIE COJU

YKa3aHHBIX COEUHEHUH MOTYT ObITh IpuMeHeHb! 115t Jeuernst HIN1 w/mmun H3N2.

[00215] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
oxmHoro wiu Oonee coenmHeHuit Gopmynsl (I) nmn papmaneBTHUYECKH MPHUEMIIEMBIX COJEH
YKa3aHHBIX COENMHEHWH, OaHOrO wWiu Oomee coenuHeHuidn  ¢opmynasr  (II)  wm
dapManeBTHUECKH TPUEMIIEMBIX COJIEH YKa3aHHBIX COEOWHEHUH, OJHOro win Oojee
coequuenuii ¢opmynsl (III) wumu  ¢papmaneBTHUECKH TPUEMJIEMBIX COJIEH YKa3aHHBIX
coeanHeHU n/mm (papMaLeBTUYECKON KOMIO3MIMH, KOTOpash COAEPIKUT OTHO WM Oojee
COEAMHEHUI, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep, coenuHerne Gopmyner (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIM YKAa3aHHBIX COEAWHEHHH) MOXKET ObITh MPUMEHEHO Ul NPEAOTBPALICHHUS

UHQEKINH BUPYyCa MaparpuIina 4ejoBeka. B HEKOTOPBIX BapHaHTax peau3aliy HH(EKuus
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BUpYCa MaparpuIina 4eJoBeka MOKeT PEACTaBIISITh COOOH BUPYC MaparpHIina 4ejJoBeKa THIIa
1 (HPIV-1). B gpyrux BapmaHTax peainm3auvy HH(EKUMs BUpyca Maparpumnmna 4ejoBeKa
MOXET TPEencTaBisATh co0Oi BUpyc maparpumma dvenoseka tuma 2 (HPIV-2). B ppyrux
BapUAHTAX peatn3alvy HHYEKIUs BUpyca MaparpuIna 4eJoBeka MOKET MPENCTaBIATh COOOH
BUpYC maparpumnmna denaoseka tumna 3 (HPIV-3). B npyrux sapuanrtax peanmnsanuu NHQeEKLns
BUpYCa MaparpuIina 4eJoBeka MOKeT PEACTaBIISITh COOOH BUPYC MaparpHIina 4ejJoBeKa THIIa
4 (HPIV-4). B HEKOTOpBIX BapHaHTAX peau3alluy OHO Uik Oosnee coenuHeHuid popmyosl (I)
wii  papMaleBTUYECKH TPHEMJIEMbIe COJM YKa3aHHBIX COCOUHEHHMH, ONHO WM Oojee
coemquHenuii ¢opmynsl  (II) wnmu  QpapmaneBTHYECKH NpPUEMJIEMbIE COJIM  YKa3aHHBIX
coenuHeHUl n/unm omHO wiu Oonee coenunenwnit dopmynsl (1) mmm dapmauesTudecku
NPUEMJIEMBIE COJIM YKa3aHHBIX COENUHEHHH MOTYT ObITb MPUMEHEHBI U JICYCHUS W/WiU
oOyerdeHus1 OMHOro WM OoJiee MOATUIIOB BUpYyCa Maparpummna yenoeka. Hampumep, omHO
win 6onee coenuHenuid popmyiel (I) mnm papmareBTHUIECKH IPUEMIIEMbIE COJTA YKa3aHHBIX
coenuHeHuil, onmHo wuiumu Oonee coepmHeHuit Gopmyner (II) wmm  dapmaueBTHUecKH
NPUEMJIEMBIE COJIM YKA3aHHBIX COCOMHEHWIH W/WIN OFHO Win Oojiee COeAMHEHUH (HOpMYJIbI
(II) wmu  papmManeBTUYECKH TpHEMIIEMbIE COJH YKa3aHHBIX COEIUHEHMH MOTYT OBITh

npumeHeHb! 1is gedennst HPIV-1 w/unu HPIV-3.

[00216] OnHo wmm Oonee coemuHeHuit gopmynsr (I) wim dapmaneBTHIeCKH
IPUEMJIEMBIE COJIM YKAa3aHHBIX COCOUHEHUH, OOHO min Oonee coenuHernid Gopmydel (I11) mmm
dapMaeBTHUECKH TPUEMIIEMbIE COJNHM YKa3aHHBIX COEOUHEHHWH W/WIM OOHO WM Oojee
coequHenuii ¢popmyner (III) wiu ¢dapmaneBTUHYECKH NpPUEMIIEMbIE COJH  YKa3aHHBIX
COEAMHEHUH, KOTOpblE MOIyT OBbITb MpPHUMEHEHBl MJIs1 JIEYeHHUs, OOJerdeHuss u/wim
NPEAOTBPALICHNs] TAPAaMUKCOBUPYCHOH W/WIM OPTOMHUKCOBHPYCHOH HH(EKIHH, MOTYyT
npeacTaBisT codoit coenuHerne Gopmyiel (I) niam ero papMaleBTHUECKH TPUEMIIEMYIO COJIb
w/wm coenuHenue ¢opmynsl (II) unm ero QapmaneBTHYeCKH NPUEMIIEMYIO COJIb W/WJH
coequnenue ¢opmyiel (I11) wim ero GpapManeBTUYECKN TPUEMIIEMYIO COJIb, TIPEIJIOKEHHBIE B

JF0OOM M3 BapUAHTOB pealTu3alluy, ONMMCaHHBIX B maparpadax [0084]-[0170].

[00217] TepMuHBI «IpenOTBpaIaTh» U «IPEIOTBPALICHUE», NMPUMEHSIEMBIE B
HACTOSIIIEH 3asiBKEe, O3HAYAIOT OTCYTCTBUE PAa3BUTHS WH(PEKUIUH y NAIHMEHTa MO NPUYHHE
HAJIMYMSA Yy TaldeHTa UMMYHHUTETa MPOTUB HMH(EKUWH, WIH, B Ciydae HUHQUIUPOBAHUS
MAIMEHTa, MEHBINYI0 TSDKECTh 3a00JIeBaHUSI MO CPABHEHHIO C TSDKECTBIO 3a00JIeBaHUS B

ciy4ae, eClM TMalWeHTy He BBOAST/IIALIMEHT HE mojiydaeT coenauHeHue. [Ipumepnr dopm
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MPEIOTBPAIICHHS] BKIIOYAIOT MPOQUIAKTHIECKOE BBEACHHE TAIUEHTY, KOTOpPBIH ObUT WITH
MOKET OBITb TOABEPXKEH  BO3AEHCTBHIO  BO3OymuTenst WHGPEKIUH, TaKoro Kak

napamukcoBupyc (Hanpumep, PCB) u/unu opToMUKCOBHpYC (HapuMep, BUPYC FPUIINA).

[00218] TepMHUHBI «IEUUTb», «U3JIEUEHUE», «ICUEHUE», «TE€PANEBTUUECKHI» U
«Tepanusi», TPHUMEHSEMblE B HACTOSINEH 3asBKe, HE OO0s3aTeNbHO O3HAYAIOT IIOJIHOE
U3JIeUeHNE WIN YCTpaHeHHe 3a0ofeBaHMus WM COCTOsHUSA. JlroGoe obneruenne modoro u3
HE’KEeJIATENbHBIX MPU3HAKOB WJIM CUMITTOMOB 3a00JIEBAHUS MIIH COCTOSTHHSI MOKET CUHUTAThCS
nedeHneM w/uian tepamnueii. Kpome Toro, yeueHue MOXKET BKIIOYATh ACHCTBUS, KOTOpPbBIE

MOT'YT IIPUBOAUTD K YXYALICHUIO O6H.[€FO CaMOYyBCTBHs UJIM BHEIIHETO BUa4 MAallUCHTA.

[00219] Tepmunbl  «repaneBTudeckn  3PQPEKTHBHOE  KOJHYECTBO» |
«3(pPEKTUBHOE KOJMUECTBO» MPUMEHSIOT ISl YKa3aHHs KOJIMYECTBA aKTHBHOTO COCUHEHUS
WIA TEPaneBTHUECKOrO0 areHTa, KOTOPOE BbBI3bIBACT YKAa3aHHBIH OWONOTHUECKUH WIH
MeIUIUHCKUI oTBeT. Hampumep, TepaneBruuecku >PQPeKTHBHOE KOIMYECTBO COCIUHEHUS
MOXET MPEICTAaBISATh COOOH KONIUYECTBO, TpeOyeMoe Ul MPEeNOTBPAINEHHs], CHUKESHUS WIIH
oOyierdyeHus CUMITOMOB 3a0OJIeBaHMS WM TPOIJICHUS JKU3HU MALUEHTa, IOJyYaroIiero
JeyeHne. Y Ka3aHHbIE OTBET MOXKET UMETb MECTO B TKaHH, B OPraHU3ME, V KHBOTHOTO WJIH
YeJIOBeKa U BKJIIOYAeT OOJierdeHne MPU3HAKOB WM CUMIITOMOB 3a00JIeBaHuUs, KOTOPOE Jieyar.
Onpenenenne 3pPeKTHBHOrO KOJUUECTBA C YUETOM ONMUCAHUS, MPEIJIOKEHHOTO B HACTOSIIIEH
3asiBK€, HAXONUTCS B TMpelenax KOMIIETEHIMH CIELUANCTOB B JaHHOW 00JjacTu.
Tepanerudyeckn 3hPeKTUBHOE KOJUUECTBO COSNUHEHHWH, OMMCAHHBIX B HACTOSINEE 3asBKE,
TpeOdyeMoe 1Is AO3bI 3aBUCUT OT Croco0a BBEAEHHUS, BHA JKUBOTHOT'O, BKIIFOYAs UEJIOBEKa,
MOJIYYAOIIEero JIeYeHHe, W (PU3MUYECKHX XapPaKTEPUCTHK KOHKPETHOTO pPacCMaTPHUBAEMOTO
xKuBOTHOro. Jloza MokeT OBITh amanTuUpoBaHa ISl AOCTIDKEHHs LeneBoro s¢ddexra B
3aBHCUMOCTH OT TakHX (PaKTOPOB, KaK Macca Teja, IUEeTa, ONHOBPEMEHHO NMPHHUMAaeMble
JEKapCTBEHHbIE CPEACTBA U JApyrue (HakTopbl, MOHATHbIE CHENHaJNcTaM B O0jIacTu

MENUIUHBL

[00220] CreumanmicraM B NaHHOH 00JaCTU M3BECTHBI Pa3jIMUHBbIC MOKA3aTeNN
s onpeneneHus: 3pEGEKTHBHOCTH Crocoda JieueHus: BUPYCHOH WH(MEKINH, TaKOW Kak
MapaMUKCOBUPYCHAsT W/WJIM OPTOMUKCOBUpYCHas uHpeknus. I[Ipumepsl NOIXOOSIINX
MOKa3aTeield BKJIIOYAIOT, HO HE OrPaHWYUBAIOTCS WMH, CHIDKEHHUE BUPYCHOW HArpy3KH,

CHUXKCHUEC PpEIUIMKAIUNU BHUPYyCA, CHHWXKCHUE BPEMCHU OO0 CCEPOKOHBEPCHUU (CHI/DKGHI/IG
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KOHLCHTpAlMU BHPYCa B CBIBOPOTKE MALMEHTA A0 HEOMPEACTIACMOro ypOBHﬂ), CHHIKCHUC
3a00JIEBAEMOCTH UJIH CMEPTHOCTU B KIIMHUYCCKUX UCXOOaxX W/ uau APYTrUe nmoka3arejin OTBETA

NP JIEYEHNH 3a00JIeBaHUSI.

[00221] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
coequnenust @opmyn (I), (II) w/wmm (III) umm QapmaneBTHYECKH NPUEMIIEMBIX COJIEH
YKa3aHHBIX COENMHEHHWH MpencTaBisieT coOol Konmu4decTBO, 3((EKTUBHOE Uil CHUKEHUS
TUTPOB BHpYCa O HEONpeeNseMbIX ypOoBHeH, HanpuMmep, oT npumepHo 1000 no mpumepHo
5000, or mpumepno 500 mo mpumepHo 1000 umu or mpumepHo 100 no mpumepno 500
T€HOMHBIX KOIUI/MJI CBIBOPOTKU. B HeEKoTOphIX BapuaHTax peanuzauuud 3(EGEeKTHBHOE
konndecTBo coenuHeHust @opmyn (I), (II) w/mmm (1) wim apmaneBTHYECKH MPUEMIIEMBIX
CoJiell YKa3aHHBIX COCAMHEHWH mpencraBisieT coboll konmuecTBo, 3(dexkTuBHOE IS
CHIDKEHHUs] BUPYCHOH HAarpy3Kd IO CPaBHEHHIO C BHPYCHOM HAarpy3kol 10 BBEACHUs
coequnenust @opmyn (I), (II) w/wmm (III) umm QapmaneBTHYECKH NPUEMIIEMBIX COJIEH
YKa3aHHBbIX coeanHeHul. Hanpumep, B ciay4yae n3MepeHHsi BUPYCHON HArpy3ku 10 BBEIEHUs
coequnenust @opmyn (I), (II) w/wmm (III) umm QapmaneBTHYECKH NPUEMIIEMBIX COJIEH
YKa3aHHBIX COCIMHEHUI U MOCJe 3aBEPIICHUs Kypca jedenus coenunenueM @opmya (I), (1)
w/wm (III) wimm ¢QapmaueBTHUECKH TNPUEMIIEMBIMH COJSIMH  YKa3aHHBIX COEIWHEHHH
(Hammpumep, yepes 1 mocne 3aBepieHust). B HEeKOTOpBIX BapuaHTax peanu3anuu 3¢p¢GHeKTUBHOE
konndecTBo coenuHeHust @opmyn (I), (II) w/mmm (1) wim apmaneBTHYECKH MPUEMIIEMBIX
CoJiell YKa3aHHBIX COCAMHEHWH mpencraBisieT coboll konmuecTBo, 3(dexkTuBHOE IS
CHU)KEHUsI BUPYCHOM Harpy3ku A0 YpPOBHsI HIbKe, ueM npumepHO 100 reHOMHBIX KOMUH/MI
CBIBOPOTKH. B HEKOTOpBIX BapuaHTax peanu3anuu 3PpQPeKTHBHOE KOJUYECTBO COCTUHEHUS
@opmyn (1), (II) w/wuma (III) wim ¢papManeBTHUECKH NPHEMIIEMbIX COJEH YKa3aHHBIX
COEAMHEHUI TpeAcTaBiIsieT cOOOH KOMMUYECTBO, 3(PPeKTUBHOE AN AOCTHXKEHHS] CHIKECHUS
TUTpa BUpPYyCa B CHIBOPOTKE MAallMEeHTa B AMaNa3oHe oT nmpumepHo 1,5 log no npumepHo 2,5 log
CHIDKEHHsI, OT mpuMepHO 3 log no mpumepHo 4 log cHukeHus: win Oosee, 4eM MPUMEPHO S5
log cHMKEHUs, IO CPABHEHUIO C BUPYCHON Harpy3koi 1o BBeneHust coenuHeHus @opmya (I),
() w/wmmm (III) wmm ¢papManeBTHYECKH NPUEMIIEMBIX COJIEH YKa3aHHBIX COEIMHEHHH.
Hanpumep, B citydae U3MepeHHsi BUPYCHON Harpy3ku A0 BBeneHMs coeauHeHus Popmyn (I),
() w/mmu (I11) nn papMareBTHUECKH MPUEMIIEMBIX COJIeH YKa3aHHBIX COSNUHEHHUH U TOCe
3aBepiieHust kypca JeueHus coeguHennemM Popmyn (), () wwmm AII) wnm
(dapMareBTHYECKH MPHEMJIEMbIMU COJSIMH YKa3aHHBIX COENMHEHHWH (Hampumep, uepes 1

MIOCJIE 3aBEPIICHHUS).
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[00222] B nexoropbix BapmanTax peanmusauuu coenunenue @opmyn (I), (1)
w/wm (III) wmu ¢papManeBTHUECKH MPHEMIIEMbIE CONHM YKa3aHHBIX COCOUHEHUH MOTYT
MPUBOIUTH TIO MeHbIIEH Mepe k 1, 2, 3, 4, 5, 10, 15, 20, 25, 50, 75, 100-xpatHOMY miiu Oonee
BBIPAKEHHOMY CHIJKEHHMIO peIUIMKallMM [apaMUKCOBHpyca W/WJIH  OpPTOMHKCOBHpPYCA
OTHOCHUTENIbHO YPOBHEH J0 Haydaja JiedeHUsl MallueHTa, YTO ONPEeNsIoT MOCie 3aBepLIeHs
Kypca JjedeHus (Hampumep, depe3 | mocne 3aBepiieHus)). B HeKOTOpbIX BapuaHTax
peammzanmu coenunenne @opmyn (1), (II) w/mmum (1) nnu papManeBTHUECKH MTpHEMIIEMbIe
COJIM  YKa3aHHBIX COEAUHEHMM MOIyT TPUBOAUTb K  CHUXKEHHIO  PerIMKaLuu
napaMHUKCOBHUpYyCa W/UIM OPTOMUKCOBHUPYCAa OTHOCUTENIBHO YPOBHEH 10 Hadana JiedeHHUs B
Auana3soHe OT MPUMEPHO 2- A0 MPUMEPHO S-KpaTHOro, oT mpumepHo 10- mo nmpumepno 20-
KpaTHOro, OT npuMepHo 15- 1o npumepHo 40-kpaTHOro wiu ot npumMepHo 50- 10 NpUMEPHO
100-xkpatHoro. B HekoTopbIx BapuaHtax peanusauuu coequHenre @opmyan (1), (II) n/umu (I1I)
wii ($apMaleBTHUECKH MPUEMJIEMbIE COJM YKa3aHHBIX COEJUHEHUH MOTYT NPUBOAUTH K
CHI)KEHHUIO PeTlIMKALMU NapaMHuKCcoBHpyca B AuanasoHe ot 1 go 1,5 log, ot 1,5 log no 2 log,
ot 2 log no 2.5 log, ot 2,5 no 3 log, ot 3 log no 3,5 log wim ot 3,5 no 4 log 6ospiieMy mo
CPaBHEHUIO CO CHI)KEHHEM peIUIMKallMKi MapaMUKCOBHUPYCA, JOCTUIAeMOIo C MPHUMEHEHUEM
pubaBupuna (Virazole®), Uiy MOTYT HOCTHraTh CHIJKEHHS], aHAJOTMYHOTO CHU)KEHUIO IPH
Tepanuu ¢ npuMeHeHneM pudasupuHa (Virazole®), 3a Oonee KOpOTKOE BpeMsl, HAIIPUMED, 3a
OJIHy HEJeNIo, JB€ Helelu, OAUH MecCsl, /1Ba Mecsla WIM TPU Mecsla, 0 CPAaBHEHUIO CO
CHIDKEHHEM, TOCTUTAEMBbIM IIOCHE ILIECTH MECSLEB TEparuu C MPUMEHEHHeM puOaBUpPHHA
(Virazole®). B HekoTopsix Bapuantax peanuzauuu coenunerne ®@opmyn (1), (II) w/mmum (111)
wii ($apMaleBTHUECKH MPUEMJIEMbIE COJM YKa3aHHBIX COEJUHEHUH MOTYT NPUBOAUTH K
CHIDKEHHUIO PETUIMKALMU OPTOMUKCOBUpPYca B Auamnazone ot 1 no 1,5 log, ot 1,5 log a0 2 log,
ot 2 log no 2.5 log, ot 2,5 no 3 log, ot 3 log no 3,5 log wim ot 3,5 no 4 log 6ospiieMy mo
CPaBHEHUIO CO CHIJKEHHEM pPeIUIMKallUd OPTOMUKCOBHUPYCA, JOCTUIAEMOIo C MPUMEHEHUEM
ocenpramusupa (Tamiflu®), uau MOryT AOCTUTATh CHUXKEHUS], aHAJIOTUYHOTO CHI)KEHUIO NTPU
Tepanuu ¢ npuMeHeHneM ocenbramuBupa (Tamiflu®), 3a Gonee KOpOTKOE BpeMsi, HAIIPUMED,
3a OJHY HeNeNto, Be HeJeNH, OJUH MECsL, 1Ba Mecsilia UK TPU Mecsla, [0 CPaBHEHHUIO CO
CHU)KEHHEM, TOCTUTaeMbIM IOCJIE IIEeCTH MECSLIeB Tepanuy ¢ MPUMEHEHHEM OCellbTaMHUBHpa

(Tamiflu®).

[00223] B Hekoropelx BapuaHTax peanuzauud 3(pdekTHBHOE KOJMUECTBO
coenuneHus popmydsl (1), coennaenus popmyier (1) n/unm coenunenns gopmyinsl (111) wm

(dapMaleBTHUECKU TMPUEMIIEMbIX COJIeH YKa3aHHBIX COEIUHEHUH TNpencTaBisier coOoi
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KOJIN4ECTBO, 3((EKTUBHOE U TOCTHKEHHUSI YCTOHUHMBOrO BHPYCHOTO OTBETA, HANIPUMED, B
BUJEC HEONpPEeNeNsseMOro WIM IO CyLlecTBY Heompenensemoro conepxkanus PHK
napaMHUKCOBUpyca W/WUIM OpPTOMHKCOBHpyca (Hampumep, MeHblie, 4dem mnpumepHo 500,
MeHble, yeM npuMepHo 400, MeHbiue, yem npuMmepHo 200, uian Mesbliue, yeMm npumepso 100
T€HOMHBIX KONUM Ha MWJUIMJIUTP ChIBOPOTKH) B CHIBOPOTKE MAallMeHTa HA MPOTSKEHUU I10
MeHbIIIeH Mepe NMPUMEPHO OJHOI HeNenu, ABYX Henelb, OAHOTO Mecsilia, [0 MEeHblIell Mepe
MPUMEPHO ABYX MeCsLIEB, IO MEHbLIeH Mepe NMPUMEPHO TpeX MecsLeB, 0 MeHbIIeH mepe
MIPUMEPHO YeThIPEX MECALIEB, IO MEHbILIEH Mepe MPUMEPHO MATH MECSLIeB WU 10 MeHbLIel

MEPE MPUMEPHO MIECTU MECALICB ITOCJIC 3aBCPLICHUSA TCPaIlnu.

[00224] Co BpemeHeM BO30ymuTenb WHQPEKIUH MOXKET BbIpadaThIBATh
YCTOMYMBOCTb K OJHOMY MWJIH 0OJjiee TEpPareBTUYECKHM areHTaM. TepMHH «yCTOHYMBBII»,
MIPUMEHSIEMBIN B HACTOALIEH 3asBKE, OTHOCUTCA K LITAMMY BHPYCa, AEMOHCTPUPYHOLIEMY
3aMe/lJIEHHbIH, TOHMKEHHbIH W/MIINM HyJEeBOH OTBET Ha JeHCTBHE TepaneBTHUYEeCKOro(uX)
arerra(os). Hanpumep, mnocne medeHust C NPUMEHEHHWEM NPOTUBOBHUPYCHBIM Ar€HTOM
BUpPYCHAsI Harpy3ka JJisl MalueHTa, MHQHUIUPOBAHHOTO YCTOWYHBBIM BUPYCOM, MOXET OBITh
CHIDKEHAa B MEHBIIEH CTENEHW IO CPAaBHEHMIO CO CHUXXEHHUEM BUPYCHOW HArpy3ku [Jist
NAalMeHTa, WHQUUIUPOBAHHOIO HEYCTOHYMBHIM IITaMMOM. B HEKOTOPBIX BapHaHTax
peanuzaunu coeauHenne (opmynsr (1), coemunenue dopmynsl (II) w/wnm coennHeHUe
dopmynbl (III) wnu papmManeBTHUECKU MPUEMIIEMbIE COJIM YKa3aHHBIX COSAUHEHHH MOYKHO
BBOIUTH TMalueHty, wuHpuuupoBaHHomy PCB, ycroliumBoMy K omHOMy uin Oojee
pasnmuyebM areHTam npotus PCB (mampumep, x pubaBupuny). B HexkoTOpbhIx BapuaHTax
peanu3aluyu pa3BUTHE YCTOHUMBBIX MMTaMMOB PCB Moxker ObITh 3aMENIeHHO B Cliydae
JeueHuss mnanueHta coexnuHeHueM ¢Gopmyael (I), coemmnHenwem ¢opmyaer (II) w/mmm
coenuneHueM ¢opmynsl (III) mnmm QapmaueBTHUECKH NPUEMIIEMBIMH COJISIMH YKa3aHHBIX
COEIMHEHUI1 MO CpaBHEHUIO C pa3BuTtueM mraMmoB PCB, ycTOMuYMBBIX K Jpyrum
JIeKapCTBEHHbIM cpencTBaMm ass JjedeHus PCB. B HekoTOpbIx BapuaHTax peaiu3aluu
coequnenue ¢popmyisl (1), coenunenne Gopmyssl (II) w/unu coenunenue Gopmyst (I11) umu
(apMareBTHYECKH MPHEMJIEMbIE COJIM YKA3aHHBIX COENWHEHHH MOYKHO BBOIUTH MALUEHTY,
UHQUIUPOBAHHOMY BHPYCOM TpPHIINA, YCTOWYMBOMY K OIHOMY WM Ooyiee pas3HuHbIM
MPOTUBOTPUMNNO3HBIM  JICKAPCTBEHHBIM  CPEACTBAM  (HAmpUMep, K AaMaHTaAuHYy W
pUMaHTaAuHy). B HEKOTOPBIX BapHUaHTax pealn3aluHd pPa3BUTHE YCTOWYMBBIX IMITAMMOB
IPHUIIA MOXKET OBITh 3aMEIUICHHO B Cllydae JIEYeHHUs MaienTa coenuHeHueM (opmyunsl (I),

coenuneHueM (opmyner (II) w/mmu coenunenuem Gopmyner (III) nmm dapmauesTuuecku
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NPUEMIIEMBIMU COJIAMH  YKa3aHHBIX COGI[I/IHGHI/Iﬁ no CpaBHCHUIO C PA3BUTUEM LITAMMOB

TPUIIA, YCTOWYUBBIX K APYTUM MNPOTUBOIPUIIIO3HBIM JIEKAPCTBEHHBIM CPEACTBAM.

[00225] B HekoToprIx BapuaHTax peanuzauuu coenuHeHue Qopmynsr (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
IpUeMJIEMbIE COJIM YKa3aHHBIX COEAUHEHWH MOIYT CHH)KaTh MPOLEHT [alUeHTOB C
ocnoxaeHussiMu npu  PCB  uHQpeKmuum Mo CpaBHEHHIO C TPOLEHTOM NAIMEHTOB C
OCJIOKHEHUSIMH TIpH  JIEYEHUU pPHOABUPUHOM. B HEKOTOpBIX BapuaHTaxX peaju3aluu
coequnenue ¢popmyisl (1), coenunenne Gopmyssl (II) w/unu coenunenue Gopmyst (I11) umu
(apMareBTHYECKH TpPUEMIIEMbIE COJM YKAa3aHHBIX COEJUHEHHH MOTYT CHHKATh MPOLEHT
NAlMEHTOB C OCJIOKHEHWSIMH TPH TPUIMIIO3HOW WH(EKIUH 1O CPABHEHUIO C MPOIEHTOM
NAlUEHTOB C OCJIOXXKHEHUSIMU TIpU JieueHHUu oceiabTamuBupoMm. Hanpumep, mnpoueHT
MAlMEHTOB C OCJIOKHEHMSIMH TIPH JIe4eHUu coenanHeHueM ¢opmynbl (1), coennHeHnem
dopmyasr (II) w/mnu coenuaenunem ¢dopmyast (III) wmu dapmaneBTHUECKH MPHEMIEMbIMU
COJISIMH YKa3aHHBIX COeTMHEeHUH MoskeT ObiTh Ha 10%, 25%, 40%, 50%, 60%, 70%, 80% wumu
90% ™meHblIe TO CPAaBHEHHIO C MPOLIEHTOM MALMEHTOB NPHU JIEYEHUH PHOABUPUHOM WU

OCEJIbTaMUBUPOM.

[00226] B HekoToprIx BapuaHTax peanuzauuu coenuHeHue Qopmynsr (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBIE COJIU YKA3aHHBIX COCOUHEHUH WM (apMarneBTHYecKast KOMIIO3ULUs, KOTOpast
COJIEPKUT COEMHEHME, OMMCAHHOE B HACTOSIIEH 3asBKe, MOKHO NPUMEHSTh B COYETAHUU C
ONHUM WM Ooyiee JOTMOJHUTEIbHBIMH areHTaMH. B HEKOTOphIX BapHaHTaX pean3aluu
coenunenue ¢popmynsl (1), coenuaenune dpopmyast (I11) w/wnmm coenunerne Gopmyier (1) wmm
dapMaleBTHYECKH TNpPHEMJIEMbIE COJM YKA3aHHBIX COENUHEHHH MOJKHO TPUMEHSTH B
COYETAaHUH C OIHUM MK OOJiee areHTaMu, B HACTOSIIIEE BPeMsl IIPUMEHSIEMbBIMH JUIsl JICYSHUS
PCB. Hanpumep, ZIONMONHUTENbHBI areHT MOXKET NPEACTaBIsATb CcoOOH pubOaBUpPHUH,
nanmuBuzymad wiu PCB-MI'BB  (uMMmyHOrnoOyJnuH s BHYTPUBEHHOTO BBEACHUS).
JononHuTenpHble areHTsl 11 Jedenns PCB Bkiro4aroT, HO He orpannuuBaroTcst umu, ALN-
RSVO1 (Alnylam Pharmaceuticals), BMS-433771 (1-umxnonpormn-3-[[ 1-(4-
THIPOKCHOYTHIT)OSH3UMUIA30.1-2-FJT | METHIT | UMU1a30J1[ 4, 5-c |mupuanH-2-0H), RFI-641
((4,4"-6uc-{4,6-0uc-[ 3-(buc-kapdamomnmeruicyabpamornn)penmnamuno]-(1,3,5)rpuazun-2-
wiaMuHO }oudenmn-2,2"-qucyasdpokuciora)), RSV604 ((S)-1-(2-¢propdhennn)-3-(2-okco-5-
denmn-2,3-nuruapo- 1H-6en3o[e][ 1,4 ] nnazenun-3-un)ModeBHHA), MDT-637 ((42)-2-
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metuicynbpanmi-4-[(E)-3-tnoden-2-unnpon-2-eannunex]- 1,3-tua3on-5-oH), BTA9881,
T™MC-353121 (Tibotec), MBX-300, YM-53403 (N-muknonporui-6-[4-[(2-
¢denundensonin)amuno|oenzomn]-4,5-murunporueHo| 3,2-d][ 1]6en3asenun-2-kapObokcamus),

motaBm3ymad (Medi-524, Medlmmune), Medi-559, Medi-534, Medi-557, RV568 u RSV-F
Particle Vaccine (Novavax). B HekoTOpBIX BapraHTax peanusanuu coequHenne popmyst (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
IpUEeMJIEMbIE COJIM YKa3aHHBIX COEAMHEHUNH MOXXHO MPUMEHATb B COUYETAHWU C OJHUM WU
Oonee areHTaMHu, B HACTOsIIEe BpeMsl NMPHMEHSEMBbIMU U JiedeHus rpunna. Hampumep,
JOTOTHUTEIBHBIN areHT MOXKET MPENCTABIATh COOOH aMaHTaIWH, PUMAHTAINH, 3aHAMUBUD U
ocenbTaMuBUp. JlOMONHUTENbHbIE areHThl M JIeYeHUs TpUINa BKJIOYAIOT, HO He
orpannuuBatoTcs umu, nepamuBup ((1S,25,3S,4R)-3-[(15)-1-aneramuno-2-3tundyTin]-4-
(IMaMUHOMETHITUACHAMITHO )-2-THAPOKCULIMKIIOTIEHTaH- | -kapOOHOBast KHUCJIOTA),
JJAHUHAMHUBUDP ((4S,5R,6R)-5-aneramuno-4-kapdbamumunamuno-6-[(1R,2R)-3-rugpokcu-2-

MeTokcunponui]-5,6-muruapo-4H-nupan-2-kapOboHoBast kucnota), ¢pasunupasup (T-705, 6-

¢rop-3-runpokcu-2-nupasunkapookcamun), ¢mrogasy (DAS181, NexBio), ADS-8902
(Adamas Pharmaceuticals), IFN-b (Synairgen), Oepampoct (4-[2-runpokcu-1-[(E)-3-
T'UJPOKCHU-4-MeTUNOKT- 1-eH-6-ununl-2,3,3a,8b-terparunpo-1H-

nukionenrtalb][1]6ersodypan-5-un]Oyranosas kucnora), Neugene® u VGX-3400X

(Inovio).

[00227] B HekoToprIx BapuaHTax peanuzauuu coenuHeHue Qopmynsr (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBbIE COJIM YKA3aHHBIX COSIUHEHUH MOXXHO BBOAHMTb COBMECTHO C OIHHUM HJIH OoJjee
JOTOJHUTENbHBIMA AreHTaMH B ONHOM (hapMaleBTUYECKON KOMIO3MIMH. B HEKOTOpBIX
BapuaHTax peanuszauuu coenunenue Gopmynsl (I), coenmnenue dopmynsr (II) w/umm
coequHenue ¢opmynbl (III) wumm  ¢papmameBTHUECKH NPUEMIIEMbIE COJH  YKa3aHHBIX
COEAMHEHUI MOKHO BBOAHTDH C OJHHUM HIIH OOJIee JOMOJHUTEIbHBIMU ar€HTaMH B BUAE JIBYX
i Oosee OTAENbHBIX (apMaleBTHUECKUX Komro3uuuil. Hanpumep, coennHenne GopmyJibl
(I), coenunenue ¢opmyiasl (II) w/unmu coenunenue ¢opmynsl (III) mmm dapmaneBTHUECKH
NPUEMJIEMbIE COJIU YKA3aHHBIX COCIUHEHWH MO)KHO BBOAWUTBH B MEPBOH (hapMaleBTHUECKON
KOMIIO3ULIMM U MO MEHblIeH Mepe OIWH U3 JOMOJHUTENbHbIX areHTOB MOXHO BBOAMTH BO
BTOpOH (papMalieBTUIECKOW KOMIIO3ULMH. B cilydae MpUMEHEHHUs! 1O MEHbLIeH Mepe BYX
JOTOJTHUTENBHBIX areHTOB OIWH WM OOJiee TOTOJHHUTENbHbBIE areHThl MOTYT HAaXOAHUTHCS B

nepBoil (papManeBTUYECKOH KOMIIO3ULUH, KOTOpas COXEPKUT coenuHeHue Qopmynbl (I),
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coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NPUEMJIEMBbIE COJIM YKA3aHHBIX COCAMHEHWH, M 1O MEHbIIeH Mepe OOMH M3 OCTaJbHBIX

JOIIOJHUTCJIBHBIX aIr€HTOB MOMKET HAXOAUTHCA BO BTOpOI\/'I (I)apMaL[eBTI/ILIeCKOI\/'I KOMITO3HUITHH.

[00228] Iopsinok BBemenust coenuuenus: Gopmyinsl (1), coenumHeHusT HOPMYIIBI
(II) w/mma coenunenus Qopmynel (III) wim  ¢dapManeBTHUECKH TPUEMIIEMBIX COJIEH
YKa3aHHBIX COCOMHEHWH M OJHOro WM 0ojee OMOJHUTENbHBIX areHTOB MOKET
BapbUPOBAThCS. B HEKOTOPBIX BapuaHTax peanusauun coeguHeHue Qopmynsl (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
NIpUEMJIEMBIE  COJIM  YKa3aHHBIX  COENMHEHUH  MOXKHO  BBOAUTb N€pel  BCEMH
JOTMOJHUTENBHBIME areHTaMu. B npyrux BapuaHTax peanuzauuu coenauHeHue gopmyusl (1),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
MIPUEMIIEMBIE COJIH YKA3aHHBIX COEAUHEHUN MOXXHO BBOAMTH NEPe O MEHbIIEH Mepe OAHUM
U3 JOMOJHHUTEIBHBIX areHTOB. B npyrux BapuaHtax peanuzauuu coepwHeHue Gopmyisl (I),
coenunenue Gopmynsl (II) w/mmm coemmnenue ¢opmyner (III) wmu  dapmaueBTHHeCKH
MIPUEMIIEMBIE COJIM YKA3aHHBIX COECAUHEHUNH MOXHO BBOAMTH OJHOBPEMEHHO C OJHUM WU
Oonee MONMOJNHHUTENBHBIMH areHTaMu. B IOpyrux BapuaHTax peaNnu3aliil COENUHEHHE
dopmynbr  (I), coemunenue ¢opmynsl (II) w/umm coenunenue ¢opmynasr (1)  wumm
dapMalieBTHUECKH TpHEMIIEMbIe COJH YKa3aHHBIX COENWHEHHH MOXHO BBOAHUTH IIOCIHE
BBEJICHHs [0 MEHBIIEH Mepe OJHOIO NOINOJHUTEIBHOrO areHTa. B HEeKOTOpBIX BapHUaHTax
peanuzaunu coeauHenne (opmynsr (1), coemunenue dopmynsl (II) w/wnm coennHeHUe
dopmynbl (III) wnu papmManeBTHUECKU MPUEMIIEMbIE COJIM YKa3aHHBIX COSAUHEHHH MOYKHO

BBOJAUTD ITOCJIEC BBEACHU BCEX AOIIOJIHUTEIBHBIX aIr€HTOB.

[00229] [ToreHumanbHOE MPEUMYIIECTBO NMPUMEHEHUs] COeNUHEHHs (HOPMYJIbI
(I), coenunenust ¢popmynsl (II) w/wnmm coemunenns Qopmyner (III) wim dapmaueTHdecKn
NPUEMJIEMBIX COJIEH YKa3aHHbIX COCOUHEHWH B COYETAHMM C OHUM WIH Oojee
IOTOJHUTENbHBIMA ~ areHTaMH,  ONUCaHHbIMM B maparpage  [0226],  Bxiroyas
(apMareBTHYECKH TMpHEMJIEMbIE COJIM M MPOJIEKAPCTBA YKA3aHHBIX COEIMHEHUH, MOXKET
NPEACTaBISTh COOON CHMKEHHE TPeOyeMbIX KOJHYECTB OJHOTO WM Oojiee COCAMHEHUH M3
naparpada [0226] (Bxmouass (apMaleBTUYECKH TpUEMJIEMbIE COJIM U MPOJIEKapCTBA
YKa3aHHBIX COCAUHEHHWH), SBILTOMUXCS S(P(EKTUBHBIMH TIPU  JIUEHUH OOJE3HEHHBIX
COCTOSIHUI, OINUCAHHBIX B HacTosiued 3asBke (Hanpumep, PCB w/unu rpumnma), no

CpaBHCHUIO C KOJIMYECTBAMU, Tpe6yeMbIMI/I JJIA JOCTHXKCHUA AHAJIOTUYHOTI'O
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TEPaIreBTHUECKOr0 pe3ysibTara MpH BBEISHHH OJHOTO MM Oojiee COeaMHEeHUH U3 maparpada
[0226], Bxumowast (hapMaleBTUYECKH MpPUEMJIEMbIE COJM M MPOJEKAPCTBA YKA3aHHBIX
coennHeHuil, 6e3 coenunenust Gopmyinsl (1), coennnenust popmynst (II) w/unu coenuHeHus
dopmynbr  (III) wnu ¢papmMaeBTHUECKU TPUEMIIEMbIX COJIeH YKa3aHHBIX COSTMHEHU.
Hampumep, konudecTBa COEAWHEHWI, OMUCaHHBIX B maparpade [0226], Brirodas
bapMareBTHYECKU PUEMIIEMbBIE COJIH U MTPOJIEKAPCTBA YKA3aHHBIX COEIUHEHHH, MOKET OBITh
MEHbBIIIE [0 CPABHEHHUIO C KOJMYECTBAMH COEAMHEHW, ONMHMCAaHHbIX B maparpade [0226],
BKJIFOYasl (papMaleBTUYECKH TPUEMIIEMbIE COJM U TMPOJIEKAPCTBA YKA3aHHBIX COCAMHEHUH,
TpeOyeMbIM [JIsl JOCTIDKEHHsI aHAJOTHYHOTO CHIDKEHUS BHPYCHOW HArpy3Kd B Cllydae
BBEJEHUS] B BHJE MOHOTepanuu. Jpyroe mNOTeHLMAIbHOE IPEUMYINECTBO MPUMEHEHUS
coenuneHus popmydsl (1), coennaenus popmyier (1) n/unm coenunenns gopmyinsl (111) wm
dapMaLeBTHUECKN NPUEMIIEMBIX COJIEH YKa3aHHBIX COENWHEHHH B COYETAHMM C OJHUM WU
Oomee OMONHUTENBPHBIMH areHTaMH, OINUCaHHbBIMH B maparpade [0226], BkmroUas
dapMarnieBTHYECKH TMpHEMJIEMble COJM M TPOJIEKAPCTBA  YKA3aHHBIX  COENMHEHHH,
3aKJIFOYAETCS B TOM, 4YTO MNPHUMEHEHHe ABYX WM Oojee COeAMHEHUH ¢ pa3IuYHbIMU
MEXaHU3MaMH JEeHCTBUS MOXKET CIY)KUTb OoJiee Cepbhe3HOH Tperpagod pasBUTHIO
YCTONYMBBIX LITAMMOB BHpYyCa IO CPaBHEHHUIO CO CIIy4aeM BBEJEHUs COEAMHEHUs B BUE

MOHOTEpAITUH.

[00230] Jpyrue mnpeumymecrBa mNpuMeHeHHs coeauHeHus ¢opmynsr (1),
coenuneHust Qopmyner (II) w/mmm coenmuenust ¢opmyner (III) wmm  dapmauesTuuecku
NPUEMJIEMBIX COJIEH YKa3aHHbIX COCOUHEHWH B COYETAHMM C OHUM WIH Oojee
IOTOJHUTENbHBIMA ~ areHTaMH,  ONUCaHHbIMM B maparpage  [0226],  Bxiroyas
dapMaieBTHUECKH TPUEMIIEMbIE COJM M MPOJEKAPCTBA YKA3aHHBIX COEAWHEHHWH, MOTYT
BKJIFOUATh IPAKTUYECKH OTCYTCTBYIOIIYIO IEPEKPECTHYK0 YCTOMYHMBOCTb K COEIUHEHUIO
dopmynbr (1), coemunenmto ¢opmynsl (II) w/mnm  coemuuenuro Gopmynsr (III)  wmu
dapMaleBTHYECKH NPUEMIIEMBIM COJISIM YKa3aHHBIX COEIUHEHMH W OZHOMY WM Ooljee
JOTOJTHUTENBbHBIM areHTaM, OMUCaHHbIM B maparpade [0226] (Bkmouas ¢papmareBTUIeCKH
IpUeMJIEMbIE COJIU U TPOJIEKAPCTBA YKA3aHHBIX COEAVHEHMI); pa3jinyuHble MYTU BbIBEIACHUS
coenuneHus popmydsl (1), coennaenus popmyier (1) n/unm coenunenns gopmyinsl (111) wm
dapMaeBTHYECKH TMPHEMJIEMbIX COJeH YKa3aHHBIX COCOUHEHMH M OOHOrO WIH Oojee
JOTOJTHUTENBHBIX areHTOB, ONMHMCAaHHBIX B maparpade [0226] (Bkmrodas ¢apmareBTUIECKH
IpUeMJIEMbIE COJIM U MPOJIEKAPCTBA YKa3aHHBIX COEUHEHUI); MPaKTUUECKU OTCYTCTBYIOLIEE

nepekpbiBaHie npoduield TOKCHYHOCTH coenuHeHust Gopmynbl (I), coenuHenus GopmyJibl
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(II) w/mma coenunenus Qopmynel (III) wim  ¢dapManeBTHUECKH TPUEMIIEMBIX COJIEH
YKa3aHHBIX COENMHEHHH W OIHOro MM OoJiee JOMOJHHUTENbHBIX areHTOB, ONMHMCAHHBIX B
naparpade [0226] (Bxmouass (apMaleBTUYECKH TpUEMJIEMbIE COJIM U MPOJIEKApPCTBA
yKa3aHHbBIX COEIMHEHUH); MPaKTUYECKH MOJIHOE OTCYTCTBHE 3HAUUTEIbHOIO BO3EICTBUS Ha
mutoxpoM  P450;  w/unm  mpakTHYeCKW — OTCYTCTByIOImUE  (DapMaKOKHMHETHYECKUE
B3aUMOJEHCTBUA Mexay coenuHerneM ¢opmynsl (1), nam (apmaneBTHUECKH NPUEMIIEMON
COJIBI0 YKAa3aHHOTO COCAMHEHUs, W ONHUM WM 0oJiee IOMNOJHUTENbHBIMUA areHTaMmH,
onucaHHbIMH B maparpade [0226] (Bkirouass QapManeBTHYECKH MpHEMJIEMble COIH U

MPOJIEKAPCTBA YKA3aHHBIX COCIUHEHUN).

[00231] HexoTtopble BapuaHThI peanu3aliii, OMMCAHHbIC B HACTOALLEH 3asBKeE,
OTHOCSITCST K  TpuUMeHeHW0 d(ddekTuBHOrO KONMMYECTBA COCOUHEHUS WM €ro
(dapManieBTHUECKH TPUEMJIEMON COJIH i OOJIETdeHUs] WU JICYeHUsT BUPYCHOW WH(EKIINH,
BbI3BAHHOUW BHPYCOM, BBIOPAaHHBIM W3 TE€HUIABUPYCA, MOPOWUIMBHPYCA, PECIHUPOBUPYCA,

pyOynaBupyca ¥ METalTHEBMOBUpPYCA, TI7l€ COCAMHEHHE MOXET OBITh BBIOPAHO U3:
NH,, NH,,

/ \N / \N = NH
s SVt e
N\ LF Na” HO™ T

HG F HO F HO  “oH©

NH, NH,

O o0 o0 (/_\<N O o0 o0 (/_\<N

11 11 11 11 11 11
HO-P-0-P-0-P-0—~_0 N HO-P-0-P-0-P-0—~_0 N
OH OH OH MF © OH OH OH m O

HO F , HO F u
NH,
o o o 7 N
11 11 11
HO-P-0-P-0-P-0—~_0 N
HO . Jlpyrue BapuaHTBl peanu3alvd, OIHUCAHHbIE B

HACTOSIIIEH 3asBKE, OTHOCATCS K CIOCOOy OOJIerdeHus! WM JICYeHHUsT BUPYCHOM WH(pEKIuH,
BBI3BAHHOM BUPYCOM, KOTOprfI MOKET BKJIOYATH BBeI[eHI/IeCY6"beKTy WK TIPUBECIACHUEC
KJIIETKH CY6”beKTa B KOHTAaKT C 3(1)(1)6KTI/IBHI:>IM KOJIMYECTBOM COCIUMHEHUA WM €ro
dapmManieBTHUECKH ~ TpPUEMJIEMOH  COJHM, TIJe BHPYC BbIOpaH U3  TI'eHHIIABUpPYCA,

MOpOUJUTUBUpYCA, PECTUPOBHpPYCa, pyOynaBHUpyca U METAITHEBMOBHPYCA, Ille COCIUHEHHE
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HO . Jlpyrue BapuaHTBl peanu3alvd, OIHUCAHHbIE B

HACTOSIIIEHN 3asBKE, OTHOCATCS K MPUMEHEHUIO 3(PQEeKTHBHOrO KOJUYECTBA COSTUHEHHS WU
ero (apmMaLeBTHUECKH NPUEMIIEMONM CONM ANl MHTUOWPOBAHUS PEIUTUKALMM BUpYCa,
BBIODAHHOTO U3 TEHHIABHPYCa, MOPOWUIMBHpYCA, pecnupoBupyca, pyOyiaBupyca u

MeTaITHEBMOBHpPYCa (HampuMmep, NMyTeM HWHTHOMPOBAHMS KOMIUIEKCA IMOJIMMEpas3bl BUPYCA),
NH2 NH2

gt e

rIe COeIMHEHHE MOXKeT ObITh BBIOPaHO U3: HO F ,

\

//\/NHZ O O < N

I HOPOPOPO—\&%\O
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HO F u HO . B
HEKOTOPBIX BApHAHTAX pPean3allii, MPUBEACHHBIX B HACTOSALIEM maparpade, BUPYC MOXKET
NpeACTaBIsATh CcOOOM reHumaBupyc (Hampumep, Bupyc Hunax). B ppyrux BapmanTax
peanu3anuy, NMPUBEAEHHBIX B HACTOsAIIEM maparpade, BUPYC MOXKET MIPeACTaBIATb COOOH
MOpOUJUTUBUPYC, TAKOH Kak BUPYC KOpH. B apyrux BapmaHTax peann3aliyl, IPUBEACHHBIX B
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HacrosimeM mnaparpade, BHPYC MOXKET MPEACTaBIATh COOOW pecnupoBUpyC. B HEkOTOpbIX
BapUAHTAX pPEATHM3ALHMHU PECIUPOBUPYC MOXKET MPEACTABISATh COOOH BHUpPYC Maparpuia
yenoBeka Tumna 1. B apyrux BapmaHTax peanu3aluil peCHHPOBHPYC MOXKET MPEACTABISTH
co0ol BUpYC MaparpuIina 4ejoBeka Tuna 3. B nqpyrux Bapuantax peanu3alid, MpUBEIESHHBIX
B HacTosmeM mnaparpade, BUPYC MOXKET NMPEACTaBIATh co0oi pyOymaBupyc. B HekoTopbIX
BapUAHTAX pealn3auuu pyOyJNaBUPYC MOXKET NPEACTaBISATH COOOH BHPYC Naparpumrna
yenoBeka Tuma 2. B apyrux BapmaHTax peanuzanuu pyOyJIaBUpPYC MOXKET MpPEACTaBISTH
co0oli BHpYyC maparpumrna dejoBeka tumna 4. B apyrux BapuaHTax peanusanuu pyOyJIaBHpYC
MOXET TMPENCTaBJsATh COOOW BHUPYC CBHHKH. B HEKOTOpBIX BapHaHTaX pealn3aluy,
NPUBEACHHBIX B  HacTrosmeMm maparpade, BHPYC MOXKET MPEACTaBISATb  COOOH

MCTAITHCBMOBHPYC, TaKOM KaK MCTAITHCBMOBHPYC YCJIOBCKA.

[00232] Cneumamicty B JaHHOW OOJNACTH TMOHSTHO, 4YTO JIO3UPOBKa,
MONXOASIIas Il TPUMEHEHUsS] in Vivo, W KOHKPETHBIH CMOCOO BBEACHHS U3MEHSIOTCS B
3aBUCHUMOCTH OT BO3pPacTa, MacChl Tella, TSKeCTH 3a00JIeBaHMsI M BUAA MJICKOITUTAIOIIETO,
MOJTYHAIOIIEero JIEYeHHe, KOHKPETHBIX MPUMEHSIEMbIX COSNUHEHWH W KOHKPETHOW WLeiH, C
KOTOPOW MPUMEHSIIOT YKa3aHHbIe coequHeHus. Onpenenenue 3QpQeKkTHBHBIX TO3UPOBOK, T.€.
NO3UPOBOK, HEOOXOMUMBIX JIJIi JOCTIDKEHUS] JKEIaeMOro pe3ysbTraTa, MOXKeT ObITh
OCYIIECTBJICHO CHEIHaIUCTOM B JaHHOH 00JacTH C MPUMEHEHHEeM OOBIMHBIX CHOCOOOB,

HalpuMep, KIMHUYECKUX UCIIBITAHUN Ha JIFOJAX U UCCIEOBAHUM in Vilro.

[00233] JIO3UpOBKM MOTYT BapbuUpOBaThbCs B IIMPOKOM JHANa3oHE B
3aBHCUMOCTH OT XejaeMbIX 3(pQekToB M mokasaHud K mnpuMeHeHuro. CrenuamucraMm B
JaHHOW 00JacTH AOJDKHO OBITh TOHSTHO, YTO JO3UPOBKU MOTYT OBITh aJbTEPHATHUBHO
paccuuTaHbl Ha OCHOBE IUIOIIAAU MOBEPXHOCTH Tejla MalueHTa. XOTs TOYHasl AO3UPOBKa
MOXET OBITh ONpeneNeHa B 3aBHCUMOCTH OT KOHKPETHOTO JIEKapCTBEHHOIO CPEACTBA, B
OOJIBIIMHCTBE CJIy4aeB MOTYT OBbITh MPUMEHEHBI HEKOTOpble OOIIue MpaBuja, KacaroIUecs
no3upoBok. CyTouHas JO3UPOBKA JJIsl B3pOCIOro MalUeHTa B Clydae MepopasbHON O3Bl
MOJKET COCTaBJIsATh, Harpumep, ot 0,01 mr go 3000 Mr KakIOro U3 aKTUBHBIX HHTPEIUEHTOB,
npeanouTuTensbHo ot 1 Mr o 700 mr, Hanmpumep, ot 5 a0 200 mr. /lo3upoBka B 3aBUCUMOCTH
OT MOTPEeOHOCTEH MaIieHTa MOXKET NMPEACTABISTh COOOH €OMHMYHYIO 03y WJIM CEePHUI0 U3
ABYX MJIH OoJiee 103, BBOAMMBIX B TEUEHHE OJTHOTO WM Oojiee AHEH. B HeKOTOpBIX BapuaHTaxX
peanu3alu COENMHEHUs] BBOAST Ha MPOTSDKEHHUH HETPEPbIBHON Teparvu, HampuMmep, B

TeUeHUE OJHOM HJIH Oounee HECJIb, B TCUCHHUC MECALIEB HUJIU JICT.
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[00234] B cnywasx, nis KOTOPBIX JO3UPOBKHM COENUHEHHUI, BBOAMMBIC
YeJIOBEKY, YCTAHOBJIGHbI MO KpaiiHel Mepe Ml HEKOTOPBIX COCTOSIHHH, MOTYT OBITh
MPUMEHEHbI aHAJOTHYHbBIE JO3UPOBKH WJIH JO3UPOBKH, cocTaBjsitomue oT 0,1% mo 500%,
Oonee mpeanouTuTeNbHO OT 25% no 250% OT yCTaHOBJIEHHBIX NO3UPOBOK. B ciyuasx, s
KOTOPBIX TO3UPOBKH JUIsl JIFOJEH HE YCTaHOBJICHBI, HamlpuMep, B CJIy4ae HOBBIX
(dapManeBTHUECKUX KOMITO3UIUH, TOIXOAIINE JO3MPOBKU [UJIsl JIFOAEH MOTryT OBITh
BbIBeZIeHbl U3 3HaueHuil EDsp, wmm IDsp, wnm w3 Apyrux COOTBETCTBYIOIIMX 3HAYEHUH,
ONpPEACNICHHBIX B UCCIECOBAHUSX N Vitro WU In Vivo, IOJy4aeMbIX Ha OCHOBE UCCIICIOBAHUHN

TOKCHYHOCTH M UCCJIEAOBAHUH 3((EKTUBHOCTH HA )KUBOTHBIX.

[00235] B cayuae BBenmeHus (papMalieBTHUECKH MPUEMJIEMON CONH JTO3UPOBKU
MOTYT OBITh PACCUUTAHBI, KAK JJIsl CBOAOOHOTO OcHOBaHUs. CrieruaiucTaM B TaHHOHM 00J1acTh
MOHSITHO, YTO B HEKOTOPBIX CIIydasx MOKET ObITb HEOOXOIUMO BBOIUTH COCIUHEHUS,
OMKCAHHbIE B HACTOSINEH 3asBKE, B KOJUYECTBAX, MPEBBIIAIIINX WIH JaKe 3HAYUTEIbHO
MPEBBIIAIOININX  YKA3aHHBIE BBIIIE TMPEANOYTHUTENIbHbIE JIHAMAa30HbI  JO3UPOBOK IS

npoBeaeHus 3P exkTUBHOTO IeueHnst OCOOEHHO aKTHBHBIX 3a00JIeBaHMIA MTH MH(EKIIHIA.

[00236] KonuvecTBo 103 1 UHTEpBaJbl JO3UPOBAHUS MOKHO PEryJHUpOBaTh JJIs
JOCTIDKEHUST COAEeP KaHUN aKTUBHBIX (PParMEeHTOB B IUIa3Me€ HAa YPOBHSX, JOCTATOYHBIX IS
MONAEPKaHUST ~ MOAYJMPYIOIIEr0  BO3NEHCTBHUS, WM  MHHUMAIbHOW  3((EeKTUBHON
koHueHTpauun (MOK). MOK BapbupyeTcst Il KaKIOTO COSIMHEHUS] U MOXKET OBITh OLICHEHA
Ha OCHOBE JaHHBIX in Vitro. Jlo3upoBku, HeoOXomumble st gocTmxkerus MOK, 3aBucsar ot
WHIMBUAYAIBHBIX XaPAaKTEPUCTUK U crocola BBeneHUs. TeM He MeHee, U ONpenesIeHHUs
KOHLIEHTpaLUUi B ImiasMe MOryT ObiTh mpumeHeHbl BOXKX wmnm uccnemoBanust OHorpo0.
HHTepBansl O3UPOBAHUS TAKXKE MOTYT OBbITh ONpenesieHbl ¢ MpUMeHeHneM 3Hadennss MOK.
Komnosunuu cnenyer BBOAUTh C NPUMEHEHUEM CXEMBbI, KOTOPasi MO3BOJISIET MOAAEPKUBATH
conepskaHus B miasme Boiie MOK B Teuenue 10-90% BpemMeHHU, IPEANOUTUTENBHO B TEUEHUE
30-90% u manbGoree mpennouTHTeabHO B TeueHue 50-90%. B ciydasix MECTHOrO BBEACHUS
WIA CEJIEKTUBHOTO YCBOEHHUS 3(Q(eKTHBHAs JIOKabHAasi KOHIEHTPALUS JIeKapCTBEHHOTO

CpeacTBa MOXKET OBITh HE CBsI3aHA C KOHHGHTpaHHeﬁ B IJ1Ia3M¢€.

[00237] Crnenyer oTMeTHTb, YTO JIEHALIEeMy Bpady MOHATHO, KAKMM 00pa3oM U
KOTJa ClienyeT MPeKpPaTHTh, MPUOCTAHOBHUTH WIJIM CKOPPEKTHPOBATH BBEACHHE IO NPUYHHE

TOKCUYHOCTH WM pas3BuThs ITUCHYHKIUU OpraHoB. C HPYyroi CTOPOHBI, JieHAIeMy Bpady
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TaK:Ke TIOHSITHO, KAKUM 00pa3oM CJIenyeT CKOPPEeKTHPOBATh JIEYEHHE ¢ MpUMEHEeHueM Oolee
BBICOKOTO YypPOBHSI JICKAPCTBEHHOI'O CPEACTBA, €CJIM KJIMHUYECKU OTBET SIBJISIETCSA
HEYIOBJIETBOPUTEIbHBIM (M30erasi TOKCUYeCKOro BO3ACHCTBUs). BennunHa BBOAUMOM O3B
MpY JICYSHUH KOHKPETHOTO 3a00JIEBAHUS H3MEHSIETCS] B 3aBUCUMOCTHU OT TSKECTH COCTOSIHUS,
MOJIBEPTAIOIETOCs JIEYSHHIO, U Criocoba BBeACHMs. B 4aCTHOCTH, TSKECTb COCTOSIHHSI MOKET
OBITh OLICHEHA MPU MOMOIIH CTAHAAPTHBIX MPOTHOCTUYECKUX CIIOCOOO0B oneHku. Kpome Toro,
71032 ¥, BO3MOXKHO, 4aCTOTa JO3UPOBAHUS TAKXKe BAPBUPYIOTCA B 3aBUCUMOCTH OT BO3pacTa,
MaccChbl TeJla M OTBETAa KOHKPETHOrO mnauveHTa. MeToauka, CpaBHUMAasi C PacCMOTPEHHOH

BBILIIE, MOKET OBITh IPUMEHEHA B BETEPHHAPHH.

[00238] O} pexkTUBHOCTP ¥  TOKCUYHOCTH COGNMHEHWH, OMNHCAHHBIX B
HACTOSIIEH 3asiBKE, MOJKET ObITh OIIEHEHA ¢ MPUMEHEHHUEM M3BECTHBIX criocoboB. Hampumep,
TOKCUYHOCTb KOHKPETHOT'O COSNMHEHUsS WM Psfa COSAUHEHHH, CONepKalquX KOHKPETHBIE
XUMUYECKHe (PparMeHThl, MOKET OBITh YCTAHOBJICHA MyTEM OMPEAENICHUsS TOKCUYHOCTH Iin
Vitro TIO OTHOLIEHWIO K KJETOYHOW JIMHUHM, Hampumep, K KICTOYHOH JIMHUU
MJIEKOMHUTAIONIETO, B YaCTHOCTH, YeJIOBEKA. Pe3yNbTaThl yYKa3aHHBIX HCCIIEAOBAHUN YacTO
MO3BOJIIIOT ~ CIPOTHO3UPOBATh ~ TOKCHUYHOCTH  JUII  JKUBOTHBIX,  HAampumep,  IJIs
MJIEKOMUTAOINX, 0OJiee KOHKPETHO, Ui 4YeJOBeKa. AJIbTEPHATHUBHO, C MPUMEHEHUEM
U3BECTHBIX CMOCOOOB MOXKET OBITh OMNpenesieHa TOKCUYHOCTh KOHKPETHBIX COSANHEHHN B
JKUBOTHBIX MOJEINSIX, TaKUX KaK MOJIENNU MbIeH, KpPbIC, KPOJUKOB WA OO€3bsH.
O} exTHBHOCTh KOHKPETHOTO COSNMHEHUSI MOKET OBITh YCTAHOBJICHA ¢ MPUMEHEHHEM psiza
OOIIENPUHATBIX CHOCOO0OB, TAaKUX KaK CHOCOOBI in  Vifro, SKABOTHBIC MOJEIH WU
KIIMHUYECKNE WCIbITAHWS Ha JoAsx. llpuw mombope Monmenaw Ijisi  ONpeneNeHUs
3¢ (PeKTUBHOCTH CHENHATUCT B JAHHOW OOJACTH MOXKET, HCXOAs W3 YPOBHS TEXHHKH,

BbIOpATh MOAXOMASIIYIO MOJENb, 103y, CIOCO0 W/UJIN CXEMY BBEIICHUSI.

TTPUMEPHI
[00239] JloTIONHUTEIPHBIE ~ BapUAHTBI  peaju3alnuud  Oojiee  moapoOHO

NpeaACTABJICHBI B CICAYHOIUX IMPUMEPAX, KOTOPBIEC HE OIPpaHUYNBANOT o0beM MMYHKTOB

(hopMyJIbI H300PETEHHSI B KAKOU-JTHOO CTETICHH.
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IHPUMEP 1

IIpumep noayviyenus coenunenus (1a)

NH, NHMMTr NHMMTr
7 N 7 {\1 N
HO/\@N{\O HO\@'N{\O H%O—w _ﬁo
e s F MMTIO
P1-1 P1-2 P1-3
NHMMTr NHMMTr NH,

(/_\<N (/—\<N (/—\<N

'V"V'TrOWN{\O MMTrO™\ O N‘<\O HO™\© N_ﬁo
HO— / w /\“

MMTIO - F MMTIO  F HO F
P1-4 P1-5 1a
[00240] Ilpumep nmonyuenus (P1-2): x oxnaxkaeHHOMY JbaoMm pacTtsopy P1-1

(10,0 r, 40,8 mmonb) B cyxom nupuaune (100 M) mo karmisiM nmpyu KOMHATHOH TeMIeparype
(KT) nobasnsm TBSCI B mupuaune (1 M, 53 mi1). PeakIMOHHYIO CMeCh IepeMEeLIBaIi PU
KT B Teuenme 16 uacoB. 3areM peakUUIO TacHIM BOAOW M CMeCh KOHLEHTPUPOBAIU C
nosydyeHueM octarka. OcTaTok pas3jessuld Ipu MOMOLIM dTuianerata (JA) U HaChILIEHHOTO
BonHOro pacrsopa NaHCO;. Opranndeckyro a3y cymmiun u KoHIeHTpupoBain. OcTaTok
OUHIIAIM Ha KOJOHKe c cunukareneM (5% pactesopoMm MeOH B JIXM) c noaydeHuem
HEOUYHUIIEHHOTO MPOMEXKYTOUYHOTO COeNuHeHwus, 3amuiieHHoro 5°-O-TBS, B Bume Oenmoro
tBepaoro BemecTa (13,4 r, 91%). TIpoMekyTOUHOE COeTUHEHHE PACTBOPSUTU B OE€3BOJHOM
JAXM (100 mn) 1 noGasysiiu cuMMeTpudHbIi koyutiauH (17,9 1, 149,2 mmonb), AgNOs (25 T,
149,2 mmonb) u MMTrCl (45 1, 149.2 mmonb). Cmecek nepememnBanu npu KT B reuenue 16
yacoB. Peakiuio racuiy BOOH, OpraHUYECKUM CJIOW OTAESUTH U KOHUEHTpupoBaau. OcTaTok
OUMINATN Ha KoJIoHKe ¢ cunukarenaem (30% pacrBopom IID B DA) ¢ monyueHnem
HEOUHIIeHHOro mnpoaykra. HeouuinenHsli mnpoaykr pactBopsau B 1 M TBA®
(rerpadytunammonus gropun) (50 M) B TT'®. Cmech nepememuBanu npu KT B Teuenue 2
yacoB. PacTBopuTenb yAajgsuiM M OCTAaTOK OYMINATIM Ha KOJOHKe ¢ cunukareneMm (50%
pactBopoMm 11D B DA) ¢ nonyuenuem P1-2 B Buzme Genoro TBepaoro emectsa (21,4 T, 66%

IO UTOTaM TPEX CTaauil).
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[00241] Ilpumep nonyuenus (P1-3): k pactBopy nupuauHa (521 wmr, 6,59

MMoib) B 6e3sogHoM IMCO (5 mn) no xamusm npu 10°C B atmocdepe azora mobasisiim
TOK (636 mr, 5,58 mmonb). PeakiimoHHYO0 CMeECh TIEpeMEInBaIA A0 MPOSICHEHUSI pacTBOpa.
3arem pactBop npu KT B armocdepe a3ora nobasmsuin k cmecu P1-2 (4.0 r, 5,07 mmons) u
JLK (gumuknorexcuinkapoonuumun) (3,86 r, 18,76 mmonb) B 6e3sogHom JIMCO (18 mi).
Peakumonnyio cmech nepememnmsanu npu 30°C B Teuenune nouu. K cmecu nobasisiiu Boay
(80 mu), pazbaBmsuin EtOAc (100 m1) u ¢unerpoBanmu. @uibtpar 3xcrparuposanu XM
(100 mn x 6). Opranuyeckuil cioi NPOMBIBAJIN HAChIIEHHBIM BOHBIM pacTBopoM NaHCOs,
cyumnu Haa Nap,SOs u koHUeHTpupoBaiu B BakyyMme. OCTaTOK OYMINAIM Ha KOJIOHKE C
cunukaresnem, saoupys 1% pactsopom MeOH B JIXM, ¢ monyueHueM MpOMEXKYTOUHOI'O
coenunenust (3.5 r, 87,7%) B BuUme XKenToro TBEepAOro BemecTtBa. I[IpomexxyTodHoe
coequHenue (3,5 r, 4,45 mmonb) pacteopsui B nuokcane (25 mu) u npu KT nobasnsmu
BonubIi pactBop HCHO (668 mr, 22,25 mmons). 3atem nobasnsiu 2 H. pactsop NaOH (4,5
mi, 8,9 Mmmonb). Peakmonnyro cmech nepemermmsany npu 30°C B Teuenue Houn. Ilopuusimu
npu 5°C no6assau NaBHy (593 mr, 15,6 Mmons) u cmech nepememusany npu KT B Tedenune
15 wmunH. Peakuuio racwnmu Bomod u cmech skcrparupoBanu EtOAc (100 mnm x  3).
Oprannueckuii cnovt cymunu Hag NapSO; u koHUeHTpupoBanmu B Bakyyme. OctaTtok
OUHIIAIM Ha KOJIOHKE C cuiukareieM, smoupys 1% pactsopom MeOH B JAXM, c
nonyueanem P1-3 B Buze sxentoro TBepaoro Bemectsa (2,5 r, 67%). '"H-amp (CDCls, 400
MI'n) §6,82-7,50 (m, 29H), 5,40 (d, J =23,2Tu, 1H), 4,99 (d, J =7,6 T'u, 1H), 4,46 (dd, J; =
6,0, Jo=54,4Tu, 1H),3,94 (dd, J; =4,4 11, J>=124Tu, 1H), 3,78 (s, 6H), 3,42-3,69 (m,
2H), 2,71-3,05 (m, 2H), 2,45 (m, 1H).

[00242] Ilpumep nonyuenust (P1-4): x oxjaxxaeHHOMy JbIoM pactsopy P1-3

(4,0 r, 4,9 mmonb) B cyxom nupunuHe (20 mn) no kamism godasisuin TBSCI B mupuaunne (1
M, 5,88 mu). Peakumnonnyio cmech nepememmBain npu KT B Teduenune 16 uacos. 3aTem
peakLuuI Tracuid BOJAOW M CMeCh KOHILIEHTPUPOBAJIM C MoJydeHueM ocratka. OcraTok
pasgensanu npu nomou DA u HacblmeHHOro BogHoro pactsopa NaHCOs;. Opranuueckuii
CJION OTHAeNsUIM U CYLIWJIH, a 3aTeM KOHLEeHTpupoBaiu. OCTaTOK OYHMINANU HA KOJOHKE C
cunukareneMm (1% pactsopom MeOH B JIXM) ¢ nonyueHueM NpOMeEKYTOYHOTO COEUHEHUS
B BHJIE KenToro TBepaoro semectsa (3,2 r, 70%). '"H-s1mP (CDCl3, 400 MI'n) ¢ 7,53-6,83
(m, 29H), 5,51 (d, J=21,2Tu, 1H), 4,98 (d, J=7,6 I'y, 1H), 4,67 (dd, J; =5,6 ', J, =224
I'y, 1H), 4,22 (dd, J; =5,6 I'u, J; = 53,2 'y, 1H), 4,07 (m, 1H), 3,89 (m, 1H), 3,80 (s, 6H),
3,70-3,67 (m, 1H), 3,03-2,98 (m, 1H), 2,26 (m, 1H), 0,93 (s, 9H), 0,10 (s, 6H).
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[00243] IMony4yeHHOE MPOMEKYTOYHOE COEIUHEHUE PACTBOPSUTH B OE3BOAHOM
JAXM (20 mn) u pobasmsuin koutuanH (360 mr, 3 mmone), AgNO; (500 mr, 3 Mmonb) u
MMTrCl (606 mr, 2 mmonb). Cmech nepemernBanu npu KT B Teuenue 16 vacos. Peaxiuro
racuiu BOJOM, OpraHMYecKHil CIOW OTAeNsAIM U KOHLeHTpuposaiu. OCTaTOK OUMIAIN Ha
kojouke ¢ cwmkarenem (0,5% pactsopom MeOH B JIXM) ¢ monydeHHEM MOJTHOCTHIO
3aIIUILIEHHOrO MPOMEKYTOUHOIO COEUHEHUs] B BUJE JKEJITOro TBepAaoro Bemectsa (3,3 T,
80%). IlpomexyrouHoe coenuHeHue pactsopsiu B 1 M TBA® B TI'® (5 mi) u cmech
nepemeninBany npu KT B TeueHne 2 yacoB. PacTBOp KOHIIEHTPUPOBAJIN U OCTaTOK OUYHUINAIU
Ha KosloHKe ¢ cunukareneM (1% pactsopom MeOH B J/IXM) ¢ nonyuenuem cmecu P1-3 u P1-
4, xotopyro pasnensian npu nomomu BIXKX (MeCN u 0,1% HCOOH B Bozae) ¢ nonydeHnem

P1-4 B Bune G6enoro Teepaoro BemecTsa (1,5 1, 25%).

[00244] Ipumep nonyuenus (P1-5): P1-4 (1,5 r, 1,22 MMonp) cycieHANPOBAIN

B 6essomHoM JIXM (50 mn) u npu 0°C nobasnsam nepuonunan Jlecca-Mapruna (1,2 1, 2,73
Mmoib). Peakunonnyto cMmech nepemernnBanu npu KT B Tedenue 3 yacos. 3aTeM peakLMio
racuil HAaCBIIIEHHbIM BOAHBIM pacTBopoM NaxS,03 u NayCOs;. Opranuueckuil cioit
OTJENSUIN U CYIIMJIH, & 3aT€M KOHLIEHTPUPOBAJIU C MOJy4YeHUEM POMEKYTOUHOTO albAeruia

B BUJC oesoro TBEPAOTO BECIICCTBA.

[00245] Pacreop CICH,PPh;Br (2,19 1, 5,6 mmonb) B Oe3BogHoMm TT'® (40 M)
oxnaxnanu 10 -78°C. Ilo xamsim nobasnsmm n-BuLi (2,5 M, 2,3 mn). Tlocne 3aBepuieHus
noGasnenusi cmech nepememusany npu 0°C B TedeHue 2 4acoB. 3aTeM m00aBIsAIM PACTBOP
anpaeruna B 6essogaom TI'® (10 mu). Cmech nepemermnBany npu KT B Teuenne 16 vacos.
Peaxkiuro racunu HacellleHHBIM BoAHbIM pacTBopoM NH4Cl u skcrtparmpoBamn DA.
Opranuydeckuil coi OTAENIAIN, CYIIUIN U KOHIIEHTpUpoBaiu. OCTaTOK OYHUINAIN Ha KOJIOHKE
¢ cunukareneM (1% pactBopom MeOH B JAXM) ¢ mnosnyueHueM MpPOMEXYTOUHOIO
COeIMHEHMs B BUJE »kenToro Teepaoro sewecrna (1,1 r, 73%). K pactBopy npomMexyTOUYHOTO
coenunenns (1,1 r, 0,98 mmon) B 6e3ogHoM TI'® (40 Mi1) mo xamsam npu -78°C nobassian
n-BuLi (2,5 M, 6 mi1). Cmech nepememnnBany npu -78°C B Te4eHHE 5 4aCOB, a 3aTEM PEAKIHIO
racuiau HacelleHHbIM BoaHbIM pactBopoM NHyCl. Cwmece askctparupoBamn  DA.
Opranuydeckuil coi OTAENIAIN, CYIIUIN U KOHIIEHTpUpoBaiu. OCTaTOK OYHUINAIN Ha KOJIOHKE
¢ cunukarenem (2% pactsopom MeOH B JIXM) ¢ momyuenunem P1-5 B Bume sxentoro

TBepaoro BemiecTsa (910 mr, 86%).
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[00246] Ipumep noayuenus (1a): P1-5 (910 wmr, 0,84 MMonp) cycneHANpOBAIN

B 80% pacteope CH3COOH (50 M) m peakumoHHyr cMech nepememmsanu npu 40°C B
TedeHue 15 dvacoB. PacTBopuTenu BbIMapuBajIM WU OCTATOK COBMECTHO BbIAPUBAIU C
TOJIyOJIOM JUIsl YOAJEHUsI CJAENOB KUCIOThI U BoAbl. OctaTtok ountinanu npu nomomu BIXX
(MeCN u 0,1% HCOOH B BOzAe) ¢ monyuyeHHEM YUCTOrO coenuHeHwst la B Buzme Oenoro
tBepaoro Bemectsa (101 mr, 45%). 'H-samP (MeOD, 400 MI'u) 67,90 (d, J = 7,2 Tu, 1H),
6,04 (d, J=19,6 T'u, 1H), 5,87 (d, J = 7,6 T'u, 1H), 5,00 (dd, J; = 5,2 'y, J, = 53,6 I'y, 1H),
447 (dd, J;=52Tnu, J,=22,8T1, 1H), 3,86 (d, J=12,4 'y, 1H), 3,73 (d, J=12,4 T'u, 1H),
3,08 (s, 1H); HDP-BII-MC (BpemsimpoJieTHasi MacC-CIIEKTPOMETPUS C HOHU3AIHUEH

snekTpopacnbuiendem): m/z 270,09 [M + H]¥, 539,17 [2M + H]".

IHPUMEP 2

IIpumep noayiyenus coenuHenus (2a)

NH%

HO F
1a 2a
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[00247] K pacrBopy coequnenus 1a (50 mr, 0,186 mmoib) B 6e3pogaom TT'® (3
MJI) TIpH TIEPEMEIIMBAHUY TI0 Karuisim nipu -78°C moGasnsm pactsop -BuMgCl (0,37 mi, 1
M pactBop B TI'®). 3arem cmech nepememmsany npu 0°C B Teuenure 30 MUH ¥ MOBTOPHO
oxnaxmanu no -78°C. Tlo kamsiMm  gobaBnsiiu - pacTtBOp  (eHWI(M30MPONOKCH-L-
amanunaui)pochopoxmopunara (104 mr, 0,4 mmons) B TI'® (0,5 mu). [Tocne 3aBeprieHus
noGapyenust cMech nepememnupany npu 25°C B Teuenue 16 vacos. Peaxuumto nmpu 0°C racunm
HCOOH (80% BonnbIM pacTBOpOM). PacTBOpPUTENH YAAJSAIN U OCTATOK OYUIIAJIA HA KOJIOHKE
¢ cunukareneM (pactsopamu IXM:MeOH ot 50:1 no 10:1) ¢ mony4yeHueM coequHeHus 2a B
BUze OEJIOTO TBEPIOrO BEIIeCTBa (CMech NBYX P-u3omepos, 8,0 mr, 7,.9%). 'H-simP (MeOD,
400 MI'n) 67,71, 7,68 (2d, J = 7,6 T'u, 1H), 7,17-7,37 (m, 5H), 6,02, 6,00 (2d, J = 20,4 I'w,
1H), 5,90, 5,86 (2d, J = 7,6 I', 1H), 5,03-5,18 (m, 1H), 4,91-4,99 (m, 1H), 4,45-4,55 (m,

1H), 4,34-4,43 (m, 1H), 4,26-4,33 (m, 1H), 3,87-3,95 (m, 1H), 3,25, 3,22 (2s, 1H), 1,29-1,34
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(m, 3H), 1,20-1,22 (m, 6H). *'P-SIMP (MeOD, 162 MI'n) & 3,44, 3,27. UDP-KXMC: m/z
539,0 [M + HJ".

IHPUMEP 3

IIpumep noayviyenus coenunenus (3a)

P3-1 P3-2 P3-3

¢ W ¢ NH N
B DPSO’\@,N TBDPSO\ O N_<\o TBDPSm o)
HO—" o= A

™BSO F 18SG  F TBSO F
P3-4 P3-5 P3-6

X
@]
O
B
LA

@]

NH, NH,

\
\N </ \N <{\|_<N
< N o
TBDPSO@ —ﬁo TBDPSO/\\\@ _ﬁo Ho/\\\g S

ZTX

-

SO F ™SO F HO F
P3-7 P3-8 3a
[00248] [pumep noayuenus (P3-2): k pacrsopy P3-1 (100,0 r, 406,5 mmonb) B

nupuguHe (750 mn) mobasmsuiu DMTrCl (1649 1, 487.8 mmonb). PacTBop mepememuBaiu
npu KT B Tedenue 15 yacos. [loGasisuiu MeOH (300 mi) 1 cMeCh KOHIIEHTPUPOBAJIH 1OCYXa
Ipu MNOHMKEHHOM pasieHud. Ocrtatok pactBopsiii B EtOAc u mnpombiBaiu BOAOH.
Opranundeckuii cinoit cymunu Hax Na,SO4 u koHuenTpuposanu. Ocratok pactsopsiiu B JIXM
(500 ma). Hobaensnmu umupazon (44,3 r, 650,4 mmons) u TBSCI (91,9 r, 609,8 mmonb).
Peaxnmonnyro cMech nepememuBanu npu KT B Teuenue 14 vacos. PeakIIMOHHBIN pacTBOp
npombiBanin NaHCO; u cosneseiM pacTtBopoM. Opranudeckuii cioil cymunu Haa NapxSOy u
KOHLEHTPUPOBAJIN C MOJy4YeHHEM HEOUYHINEHHOIO CBETJIO-XKENTOr0 TBEPAOIrO BELIECTBA.

Heouumennoe TtBepmoe BewectBo (2364 r, 356,6 mmonb) pactBopsiiu B 80% BOmHOM
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pactBope HOAc (500 mi). Cmecy nepememuBanu npu KT B Teuenue 15 uwacos. Cmech
pasbaBmsuin  EtOAc u mnpomseBanmu pactBopom NaHCO; wu  comeBbIM  pacTBOPOM.
Oprannueckuii cimoit cymuau Han NapSOs4 ¥ OYMIIANM TOpPpU TOMOIIH  KOJIOHOYHOM
xpomarorpaduu ¢ cunmukarenem (1-2% pacreopsl MeOH B JIXM) ¢ monydenuem P3-2 (131,2
r, 89,6%) B BUIE CBETJIO-KEITOTO TBEPIAOTO BELIECTBA. 'H-SIMP (JIMCO-d6. 400 MI'n) &
11,39 (s, 1H), 7,88 (d, J = 7,2 'y, 1H), 5,89 (dd, J;= 18,0 'y, J»,=2,0 'y, 1H), 5,64 (d, J =
8,0 I'u, 1H), 5,21 (dd, J; =J>=7,2T'u,1H), 5,18~5,03 (m, 1H), 4,37~4,29 (m, 1H), 3,86 (dd,
J1=J>=3,2Hz, 3H), 3,78~3,73 (m, 1H), 3,51~3,56 (m, 1H), 3,31 (s, 1H), 0,89 (s, 9H), 0,11
(s, 6H); UDP-MC: m/z 802 [M + H]".

[00249] Ipumep noayuenus (P3-3): k pacrsopy P3-2 (131,2 r, 364,0 mmonb) B

6esogaoM CH;CN (1200 mu) mpu KT nobasmsin IBX (0-HomoKkcHOEH30HHYIO KHCIOTY)
(121,2 1, 432,8 mMonb). PeakIMOHHYIO CMeCh KHITATHJIN C OOPaTHBIM XOJIOMUJIBHHKOM B
TeyeHue 3 4acoB, a 3areM oxjaxmaau 1o 0°C. Ocamok OTGUILTPOBLIBAIM U (DUIBTPAT
KOHLIEHTPUPOBAIU C MOJyueHHEeM HeouulleHHoro anpaeruna (121,3 r) B Bume Xentoro
TBEPIAOro BelecTBa. Anpnaerun pactsopsiiu B 1,4-muokcane (1000 mu). Hobasnsm 37%
CH,O (81,1 mu, 1,3536 monb) u 2 M Bomubiii pacteop NaOH (253.,8 mu, 507,6 mmonb).
Cwmech nepememnsanu npu KT B Teuenue 2 yacos, a 3ateM HeliTpanuzosbiBaiu AcOH no pH
= 7. K pacreopy nobaensmu EtOH (400 mm) m NaBHg (51,2 1, 1,354 momb). Cmech
nepememinBanu npu KT B Teuenune 30 MuHyT. Peakiuro racuiu HachbllleHHBIM BOJHBIM
pactBopoM NH4Cl u skcrparupoBanmu DA. Opranwdeckuid cimoit cymuiaun Hag Nap,SOs4 u
KOHIEeHTpupoBaimu. OCTAaTOK OYMIMATM TPH TMOMOIIM KOJOHOYHOH Xpomarorpaguu ¢
cunukaresiem (1-3% pacrsopel MeOH B IXM) ¢ nonyuennem P3-3 (51,4 1, 38,9%) B BUze

0eyoro TBepAOro BEMECTRA.

[00250] Ipumep nonyuenus (P3-4): x pactsopy P3-3 (51,4 r, 131,6 mmonb) B
oe3sBomaoM JIXM (400 m) npu 0°C nobGasisuiu mupuaud (80 mir) u DMTrCl (49,1 r, 144.7

mmonb). PeaknumonHyro cmech nepemewnBaiu npu KT B teuenue 14 uacos, a 3atem
obpabarsBanin MeOH (30 mu). PactBopuTens ynamsin U OCTaTOK OYHINAIN MPH MTOMOIIN
KOJIOHOUHOHM xpomarorpaduu ¢ cuimukareneMm (1-3% pactBoppr MeOH B JIXM) ¢
MOJYYEHHEM MNPOMEXKYTOUHOIO COEAWHEHMs, MOHo3awuiieHHoro DMTr, B Buzae >xenTom
niensl (57,4 1, 62,9%). K npomexxyrounomy coequnenuto (57,4 r, 82,8 mmonan) 8 CHoCl, (400
i) gobassiiu umugason (8.4 r, 124,2 mmons) u TBDPSCI (34,1 r, 124,2 mmouns). CMmech

nepememuBanin npu KT B Teuenme 14 uacoB. Ocamok oTQuUIBTPOBBIBAIN M (UIBTPAT
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NPOMBIBAJIM COJIEBBIM pacTBOpoM M cywmnud Hajg NapySOs. PacTBopurens yaansnm ¢
nojiyueHueM ocratka (72,45 r) B Buae Oejoro TBepAOro BeIIeCTBA. 1Bepmoe BEIIeCTBO
pactBopsuiu B 80% BomHOM pactBope HOAc (400 mu). Cmecy nmepememuBanu npu KT B
teueHue 15 gacos. Cmech pazdasnsim EtOAc u nmpombiBanu pacteopom NaHCO3 u coneBbim
pactBopoM. Opranudeckuii cyoit cymuan Haa Nap,SO4 v OUrInaiy npy oMoy KOJIOHOYHON
xpomarorpadun ¢ cunukareneM (1-2% pacrsopsl MeOH B JIXM) ¢ nonyuenuem P3-4 (37,6
r, 84,2%) B BUAe O6€I0r0 TBEPAOTO BEIIECTRA. 'H-s1mMP (CD30D_ 400 MTI'ny) 67,76 (d, J = 4,0
I'y, 1H), 7,70 (dd, J; = 1,6 I'y, J>= 8,0 I'y, 2H), 7,66~7,64 (m, 2H), 7,48~7,37 (m, 6H), 6,12
(dd, J;=2,8Tu, J,=16,8 ', 1H), 5,22 (d, J = 8,0 I', 1H),5,20~5,05 (m, 1H), 4,74 (dd, J; =
561, J,=17,6T1, 1H), 4,16 (d, J = 12,0 I'u, 1H), 3,87~3,80 (m, 2H), 3,56 (d, /= 12,0 'Ly,
1H), 1,16 (s, 9H), 0,92 (s, 9H), 0,14 (s, 6H).

[00251] Ipumep nonyuenus (P3-5): x pacrsopy P3-4 (11,8 r, 18,8 mMmob) B

6essomHoM XM (100 mn) mpu 0°C B atmochepe asora moGasisnu mepuomuHan Jlecca-
Maptuna (16,3 r, 37,6 mmonb). Peakunonnyio cmech nepememnsanu rnpu KT B teuenne 2,5
yacoB. obGasnmsim Bomy (100 mun), a 3atem cmech (uiabTpoBaiu. PUIBTPAT MPOMBIBAIH
HachlleHHbIM BOHBIM pacTBopoM NaHCOs u xonuentpuposaiu. HeouunleHHbll ocTaToOK
OYHINAIN MTPH MOMOIIH KOJOHOYHOH XpoMaTorpaduu ¢ cunmkarenem (20% pacteop EtOAc B

rekcane) ¢ nojgydernem P3-5 B Buzge Oenoro Tepnoro Bemectsa (10,1 1, 86,0%).

[00252] pumep HOJYYECHUS (P3-6): K cMecH Opomuna

metunrpudenundocdonus (15,7 r, 48,5 mmons) B Gespogaom TI'® (100 mn) mpu -78°C B
atMocdepe azora nodapnsmn n-Buli (19,4 wmn, 48,48 Mmoib). PeakiMOHHYIO CMecCh
nepememuBany npu 0°C B Teuenue 30 munyt. Mo kamsm mpu 0°C B armocdepe aszora
nobasysuiu pactsop P3-5 (10,1 r, 16,2 mmonb) B 6e3BogHoM TI'® (70 mun). PeakimonHnyro
cvech mnepememmBanu npu KT B teuenme 1,5 wuacoB. Peakuuro racumu NH4Cl u
skctparupoBanu EtOAc. HeouuieHHbli NPOAYKT OUMIIANK TMPH IMOMOILIM KOJOHOYHOM
xpomarorpadun ¢ cunmukarenem (20% pacteop EtOAc B rekcane) ¢ nonydenuem P3-6 B Bune
Oenoro TBepaoro Bemectsa (8,3 T, 82,2%). '"H-samP (CDCl3, 400 MI'n) 68,16 (s, 1H), 8,81
(d, J=8,0I'y, 1H), 7,58-7,67 (m, 4H), 7,37-7,46 (m, 6H), 6,17 (d, J = 16,0 'y, 1H), 5,91 (dd,
Jr=10,8Tu, J, =17,6 I'u, 1H), 5,42 (d, J = 17,6 T'u, 1H), 5,22-5,30 (m, 2H), 4,60-4,84 (m,
2H), 3,69 (dd, J; = 11,6 I'n, J, = 21,2 T'u, 2H), 1,10 (s, 9H), 0,91 (s, 1H), 0,12 (d, / = 8,0 I'y,
6H).
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[00253] Ipumep nonyuenus (P3-7): x pacrsopy P3-6 (6.3 r, 10,09 mmonb) B
oe3somaom CH;CN (50 mun) mpu KT nobasmsmu TPSCL (6,1 1, 20,2 mmons), AMAIIL

(numermnamuHommpuauH) (2,5 r, 20,2 mmonp) m NEt; (3 mu). PeakumoHHyr cMech
nepemermuBau npu KT B Teuenne 2 vacos. Jlodasmsmun NH4OH (25 M) U peakiMoOHHYO
cMech nepeMerinBainy B Tedenne 1 gaca. Cmeck pazdasmsum XM (150 mu1) U mpombIBaIU
Bonoi, 0,1 M pacrsopom HCI u Haceinensusim BogHeiM pactBsopoM NaHCOs. PactBopurens
yIAJSUTH M HEOUYHINEHHBIH MPOMYKT OYMINAIN MPU IMOMOIIN KOJOHOYHOH XpomaTtorpaduu ¢
cunukaresiem (2% pacrsop MeOH B JIXM) ¢ nonyuenuem P3-7 B Bune skenToro TBEpAOro

BemnecTBa (5,9 1, 93,6%).

[00254] Ipumep monyuenus (P3-8): x pacreopy P3-7 (5,9 r, 9.5 mmons) B

MeOH (10 mn) npu KT nobasmstmu Pd/C (1,5 1). PeakunoHHy0 cMeCh MepeMeInnBaIn MpH
KT B Teuenme 2 yacoB B atmochepe H, (bamnmon). Cmech QunbTpoBamu u QuabTpar

KOHIIEHTPUPOBAJIU B BakyyMme ¢ nmonyuenueM P3-8 B Bune Oenoro tBepmoro Bemectsa (5,4 T,

91.3%).

[00255] IIpumep nonyuenus (3a): k pacreopy P3-8 (5.4 r, 8,6 mmonb) B MeOH

(60 M) nobGasmsmn NH4F (10,0 1) m peakIMOHHYIO CMeCh KHUISITUIM C OOpaTHbIM
XOJIOAMIIBHUKOM B TedeHne Houu. llocme oxmaxnpenuss no KT cmecy QunbTpoBanu u
¢$unbTpaT KOHUEHTpHUpOBATIH. HeoUunIeHHBII MPOAYKT OYMINAIHN MPU MOMOIIH KOJOHOYHOH
xpomarorpaduu ¢ cunmukarenem (10% pacrsop MeOH B JIXM) ¢ nojy4eHHeM COEAMHEHHUS
3a B Buze Oenoro TBepaoro Bemectsa (1,6 T, 67,8%). '"H-amMmp (CD;0D, 400 MI'n) 68,08 (d,
J=76Tu, 1H), 6,07 (dd, J; =3,2T'y, J> =15,6 I'y, 1H), 5,88 (d, J =7,2 'y, 1H), 5,04 (ddd,
Jr=32T1,J,=52TI1,J;=54,0Ty, 1H), 4,45 (dd, J; =5,2Tu, J, =172 T, 1H), 3,76 (d, J
=12,0 I'y, 1H), 3,57 (d, J = 12,0 'y, 1H), 1,78-1,85 (m, 1H), 1,58-1,67 (m, 1H), 0,95 (t, J =
7,6 T, 3H); UDP-MC: m/z 274 [M + H], 547 [2M + H]".

IHPUMEP 4

IIpumep noayviyenus coenuHenus (4a)
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NH, NH,

4 \iN 4 \(N
TBDPSO’\_@/N«O HO\&N—%

TBSO F HO F
P3-7 da
[00256] K pacreopy P3-7 (280 wr, 0,45 mmons) B8 MeOH (10 mm) npu KT

nobasmsuiu NH4F (1,0 r). PeakioHHYI0 CMeCh KUTISITHUIA ¢ OOPAaTHBIM XOJIOAHJIBHUKOM B
teueHne S5 uyacoB. llocne oxmaxpenuss no KT cmecs ¢unbtpoBamu u  Qumbrpar
KOHLEHTpUpoBand. HeouuineHHbII MNPOAYKT OYMINAIM MNPU [OMOLIM  KOJOHOYHOHN
xpomarorpaduu ¢ cunmukarenem (10% pacrsop MeOH B JIXM) ¢ nojy4eHHeM COEAMHEHHUS
4a B BUge Oesoro TBepnoro Bemectsa (82 mr, 67,2%). 'H-simP (CD30D, 400 MI'n) 88,11
(d, J=7,6Tn, 1H), 5,99-6,08 (m, 2H), 5,88 (d, J =7,6 'y, 1H), 5,47 (dd, J; =12 T, J» =
17,2 T'u, 1H), 5,26 (dd, J; = 1,6 'y, J; =11,2 T'u, 1H), 4,97 (d, J =5,2 'y, 0,5H).4,82 (d, J =
7,6 I'u, 0,5H), 4,52 (dd, J; =5,2Ty, J>=23,2T1, 1H), 3,65 (d, J =124 T', 1H),3,54 (d, J =
12,4 Tu, 1H); UDP-MC: m/z 272 [M + H], 543 [2M + H]".

HHPUMEP 5

IIpumep noayviyenus coenuHenus (5a)

</ :
HO
o. N~ TBDPSO—\ g //\,4 ot}
TBDPSO’\\\U o R N\]]/NH W 7,/NH
' ' Ho F ©

SO F S0 F ©
P3-6 P5-1 5a
[00257] Ipumep monyuenus (P5-1): k pacreopy P3-6 (600 mr, 0,96 mmonb) B

MeOH (30 mn) npu KT nobasmsuiu 10% Pd/C (320 mr). Cmech nepeMernuBaiu B atmochepe
H, u3 6amnona npu KT B Teuenue 3 vacoB. Peakiinonnyo cmech GunbTpoBaiu u QUiIbTpar
KOHIEHTpUpoBanu ¢ noinydeHuem P5-1 (540 wmr, 89,8%) B Buzme OecLBETHOrO TBEPAOTO
BellecTsa. HeouMieHHbI MPONYKT MPUMEHSUIM HEMOCPEACTBEHHO Ha CleAyoluei craguu
0e3 OUHCTKH.
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[00258] Ilpumep moayuenus (5a): x pactsopy P5-1 (540 wmr, 0,86 mMmoib) B

MeOH (8 mn) mpu KT nobasmsuiu NH4F (1,2 1, 32,4 Mmoinb). CMech KUTSITHIIA ¢ OOpaTHBIM
XOJIONUIBPHUKOM B Teuenne 30 wyacoB. TBepmoe BemECTBO yHOalsuldi TPH  MOMOIIH
buapTpoBaHUs U GUIBTPAT KOHIEHTPUpPOBaIH. OCTATOK OUHUIIANIN MTPU TTOMOIIH KOJIOHOYHOH
xpomarorpadguu ¢ cumkarenem (2,5%-9% pacteopet MeOH B JIXM) ¢ mnonydeHnem
coequHenus 5a (190 mr, 80,6%) B Bune 6€CLIBETHOTO TBEPIOTO BEIIECTRA. 'H-samP (CDs0D,
400 MI'y) 0 8,05 (d, J = 8,0 I'u, 1H), 6,09 (dd, J; =4,0 T'u, J» =14,8 Hz, 1H), 5,04-5,20 (m
JAH), 442 (dd, J; =5,2T1, Jo=13,6 T'u, 1H), 3,71 (d, J=11,6 'y, 1H), 3,57 (d, J =12,0 ',
1H), 1,61-1,82 (m, 2H), 0,94 (t, J = 7,2 'y, 3H).

IHPUMEP 6

IIpumep noayiyenus coenuHenus (6a)

TBSO F BSO F HO F
P3-3 P6-1 6a
[00259] Ipumep monyuenus (P6-1): k pacreopy P3-3 (800 mr, 2,05 mmonb) B

6e3BomHoM JIXM (15 mun) npu KT noGasmsiiu umunazon (558 wmr, 8,2 mmois), TBSCI (1,2 T,
8,2 mmonb) 1 AgNO3 (700 mr, 4,1 mmonb). Peakunonnyio cmech nepememusanu npu KT B
teyeHne Houu. Cmech (GUIBTPOBAIM W (PUIBTPAT TPOMBIBAIN COJEBHIM PACTBOPOM U
KOHIIEHTPUPOBAJU B BakyyMme. OCTaTOK OYUINAIN MPH MOMOINY KOJIOHOYHOU XpomaTorpadpuu

¢ cuukareyeM ¢ nojydenuem P6-1 B Buge Oenoro TBepaoro Bemectsa (950 mr, 79,2%).

[00260] Ilpumep moayuenus (6a): x pactsopy P6-1 (600 mr, 0,97 mmonb) B
6e3BomaoM CH3CN (18 mut) mpu KT nobasnsmn JIMAIT (239 mr, 2,91 mmons), NEt; (294 wr,

2,91 mmone) u TPSCI (879 wmr, 2,91 mmoib). Peakiimonnyro cmech nepememusanu npu KT B
teueHne 1 uaca. JloGaBmsmn NH4OH (9 mi) M peakiMOHHYKO CMeCh MEepeMEIlHBaId B
teueHne 3 yacoB. Cmech paszdaenmsuim EtOAc (200 mi) u mpomseiBaim Bomout, 0,1 M

pactBopoMm HCl u nHaceimennsiM BoaHbiM pactBopoM NaHCO;. Opranuueckuii cioi
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OTHENsUIM, CYWIWIM W KOHLEHTPUPOBAIM C TOJYyYEHHEM HEOUHIIEHHOrO OCTaTKa.
HeounimeHHbIH OCTATOK OYUIIANIN TIPH TOMOIIN KOJIOHOYHOU XpoMaTorpaduu ¢ CHIIMKarejIem
C TONyYeHHEM MpOoAyKTa B BHIe Oemoro Teepaoro BemectBa (500 mr, 83,3%). Teepnoe
BemecTBo obpabareiBamn NH4F (1,0 ) B MeOH (20 mi) mpu temmepatype oOpaTHOH
KOHJIEHCaMK B TedeHne 5 dacoB. Cmech QuubTpoBamu M (UIBTPAT KOHLEHTPHUPOBAIU B
BakyyMme. OCTaToK OYMINAJIHM IMPH IMOMOIIM KOJIOHOYHOH Xpomarorpaduu ¢ CHUIHMKareieMm
(15% pactBop MeOH B JIXM) ¢ mony4eHHeM COequHEHUst 6a B Buae Oeoro TBEPIOro
semectsa (132 mr, 59,3%).'H-IMP (JIMCO-d6, 400 MI'n) 67,89 (d, J = 7,6 T, 1H), 7,22
(d,J=18,8I'y, 2H), 6,09 (dd, J; =4,4 'y, J> = 14,8 I'y, 1H), 5,73 (d, J = 5,2 'y, 1H), 5,52
(d,J=5,6Tu, 1H), 5,12 (t, J=4,8 I'u, 1H), 4,90-5,06 (m, 1H), 4,50 (t, J = 6,0 ', 1H), 4,27-
4,33 (m, 1H), 3,66 (dd, J; =5,2 Ty, J, = 12,0 I'y, 1H), 3,47-3,58 (m, 3H); UDP-MC: m/z 276
[M +HJ*, 551 [2M + H]*.

HHPUMEP 7

IIpumep noayviyenus coenunenus (7a)

O 0 NH,
\
,/\l _ﬁNH 7\ 7 N\
TBDPSO/\& Y TBDPSO o N TBDPSO/\‘@,N%O
HO—"\/ c—" © c—"\_/
TBSO  F TBSO F TBSO F
P34 P7-1 P7-2
NH,
7 N
NH,F HO/\&N—Q
. SE—— R O
c—""\_J
HO F
7a
[00261] Ipumep nonyuenus (P7-1): cmecs P3-4 (1,60 r, 2,5 mmons), PPhs (1,3

r, 5,0 mmons) u CCly (0,76 T, 5,0 mmonb) B X3 (20 M) B TeueHue 40 MUH TIpU MOMOLITH
MHKPOBOJHOBOr0O 0bnyuenust HarpeBamu 1o 130°C B atmocdepe No. Tocne oxmaxaeHus: 1o

KT pactBOpuTenp yAagsiii U OCTaTOK OYMINAIM HAa KOJOHKE C CHUJIMKareynem (pacTBOpaMu
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II93/3A or 50/1 mo 10/1) ¢ monyuenuem P7-1 (1,1 r, 68,8%) B Bume 0enoro TBepAOroO

BELICCTBA.

[00262] Ilpumep nonyuenus (P7-2): P7-1 (0,80 r, 1,3 mmons), JIMAII (0,3 1,
2,6 mmonne), TPSCI (0,8 1, 2,6 mmonb) u EtzN (0,3 1, 2,6 mmonb) pacteopsiin B MeCN (30

min). Cmech nepemermuBanu npu KT B Tedenne 14 ywacos. K cmecu nobdasmsmu NH; 8 TT'®
(nacbimennbiii npu 0°C, 100 mu1) u cmech nepememmusanu npu KT B TeueHue 2 4acos.
PactBopuTens ynajsiig U OCTaTOK OUYMINANU Ha KojoHke (pactBopamu JAXM/MeOH ot 100:1

1o 50:1) ¢ monyuenuem P7-2 (0,63 1, 78,8%) B BUe O€JIOr0 TBEPAOTO BEIIECTBA.

[00263] Ilpumep monyuenus (7a): k pacrsopy P7-2 (0,63 r, 0,98 mmonb) B

MeOH (10 mi) moGasmsuin NH4F (0,3 1) 1 peakMOHHYIO CMeCh KHUITHIM C OOpaTHBIM
XOJNOAWIBHUKOM B TedeHue 12 yacos. Peakmmonnyio cmech oxnaxkgamn g0 KT u ocamok
oT(uibTpOBbIBAN. DUIBTPAT KOHUEHTPUPOBATM B BakyyMme. OCTaTOK OYMINANN MpU
MOMOIIN KOJIOHOUHOH xpomatorpadum ¢ cumukarenem (10% pactsop MeOH B JIXM) ¢
MOJTlyYeHUEM COeqUHEeHHs 7a B Buae Oeyoro TBepaoro Bemectsa (153 mr, 53,5%). 'H-sIMP
(CD;0D, 400 MI'n) 68,05 (d, J =7,2Tu, 1H), 6,14 (dd, J; = 3,6 T'u, J, =152 T'u, 1H), 5,92
(d,J=72Tu, 1H), 5,15(ddd, J; =4,0T1, J; =521, J3=53,6 'y, 1H), 4,57 (dd, J; = 4.8
I'm, J;=15,2Tn, 1H), 3,93 (d, J = 11,6 ', 1H), 3,75-3,84 (m, 3H); UDP-MC: m/z 294 [M +
H]*, 587 [2M + H]*.

IHPUMEP 8

IIpumep noayviyenus coenuHenus (8a)

0 0O
7\ a8
TBDPSO\_O N — ~ HO/\@/N_<\O
C—"\/ s -
8BS0 F HO  F
P7-1 8a
[00264] K pacteopy P7-1 (630 wmr, 0,5 mmons) B MeOH (10 m) mobasisiiu

NH4F (0,1 r) 1 peakiMOHHYIO CMeCh KHITSITHJIA C OOPAaTHBIM XOJIOAMJIBHUKOM B TeueHue 12
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gacoB. Cmech ¢uipTpoBain M (UIBTPAT KOHLEHTPUPOBAIM B Bakyyme. HeouwireHHBbIH
MPOAYKT OYHINAIH MPU MOMOIIU KOJIOHOYHOH Xpomarorpaduu ¢ cunukarenem (10% pactsop
MeOH B JIXM) ¢ nonyueHueM coenauHenust 8a B Buge 0ejioro Teepaoro emectsa (153 wmr,
53,5%). 'H-SIMP (CDs0D, 400 MT'n) 67,99 (d, J = 8,0 T'w, 1H), 6,17 (dd, J; = 4,4 T, J;
=144 T'u, 1H), 5,70 (d, J = 8,0 'y, 1H), 5,22 (ddd, J; = J> =4,8 Ty, J3; = 53,2 T'u, 1H), 4,55
(dd, J;=52Tu, J, =124 I'u, 1H), 3,88 (d, J = 12,0 I'u, 1H), 3,76-3,79 (m, 3H); UOP-MC B

peKUME OTPEAEIeHHs] OTPULIATEIbHBIX HOHOB: M/z 293 [M - H].

IHPUMEP 9

IIpumep noayviyenus coenunenus (9a)

¢ N ¢ ¢ WH
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[00265] IIpumep monyuenwns (P9-1): cmeck P3-4 (3,2 1, 5,0 mmoun), PhsP (5.2 1,

20 mmos), noga (2,60 r, 10,2 mmounb) 1 umuaasoga (1,4 r, 20 mmons) B 6e3pogaom TT'® (40
mn) nepememmmBany npu 80°C B Teuenne 14 gacos. Peakuuonnyro cMech oxaxnanu 10 KT u
peaKLUI0 racuii HachILIEHHbIM BOJHBIM pacTBOpoM NaS,0s. PacTBOp akcTparuposain JA.
Oprannueckuil cnoit cymmnu Haa Na,SOs u xoHueHTpupoBanu. OCTaToOK OYMINAIM NPU
MOMOIIN KOJIOHOYHOW Xpomarorpaduu ¢ cummkarenaem (20-50% pactsopel DA B 119) ¢

nonyuenuem P9-1 (1,6 r, 68,2%) B Bume 6eoro TBEPAOTO BEIIECTBA.

[00266] Ipumep monyuenus (P9-2):. cmeck P9-1 (1.4 r, 0,2 mmons), Et;N (40

mr, 0,4 mmone) u Pd/C B EtOH (20 mu) nepemernnsanu npu KT B atmocdepe H, (Oannon) B
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tedeHne Houn. Ocamok oOTQUIBTPOBBIBANM U (QUIbTpaT KOHUEHTpupoBaiu. OcraTok
OYHINAIN TPU MOMOINU KOJOHOYHOH Xpomartorpaduu ¢ cummukarenem (20%-50% pacTBopsl
EtOAc B I13) ¢ monyuennem P9-2 B Bune Genoro teepaoro semectsa (1,1 r, 78%). 'H-samP
(CDCl3, 400 MI'u) 6 8,11 (ump, s, 1H), 7,76 (d, J = 8,0 T'y, 1H), 7,39-7,67 (m, 10H), 6,18
(dd, J; =3,2T1, J; = 14,4 T'u, 1H), 5,26-5,30 (m, 1H), 4,86 (m, 1H), 4,42 (dd, J; =5,2 T, J>
=152 T, 1H), 3,81 (d, J = 11,2 'y, 1H), 3,58 (d, J = 11,2 I'u, 1H), 1,16 (s, 3H), 1,11 (s,
9H), 0,91 (s, 9H), 0,13 (s, 3H), 0,08 (s, 3H).

[00267] IIpumep monyuenus (P9-3): P9-2 (650 mr, 1,1 mmons), IMAII (270
mr, 2,2 mmodb), TPSCI (664 wmr, 2,2 monb) 1 EGN (222 wmr, 2,2 mMonb) pactBopsuid B MeCN

(20 mn). Cwmecp nepemewmnBanu npu KT B Teuenue 14 uacos. K peaxiuoHHON cmecu
noGasnsn NH; B TT'® (nacenuenssiii npu 0°C) u cmech nepememnnsany npu KT B Teuenue
2 yacos. PacTBopuTenb yaanaau U OCTaTOK OYMIIANU Ha KOJOHKe ¢ cuiukareneM (1-10%
pactBopamu MeOH B JIXM) ¢ nonyuenuem P9-3 (430 mr, HEOUHUIIIEHHBII) B BUIIE CBETJIO-

KEJITOrO CHPOTIA.

[00268] Ipumep moayuenus (9a): cmech P9-3 (430 mr, 0,7 mmoins) u NHy4F (97

mr, 2,1 mmoib) B MeOH (10 mu) xumsituiin ¢ OOpaTHBIM XOJIOAWJIBHHKOM B TeueHue 14
yacoB. PacTBopuTenb yaansau UM OCTAaTOK OYMINAIM Ha KOJOHKe ¢ cuiukarenem (5%-10%
pactBopamn MeOH B JIXM) ¢ mosnyueHHeM coenvHeHHs 9a B BHue Oenoro TBEpAOro
BemecTsa (64,8 mr, 35,4%). 'H-SIMP (CDs;OD, 400 MI'y) 68,10 (d, J = 7,6 T'n, 1H), 6,03
(dd, J; =2,0I'u, J, =16,8 I'u, 1H), 5,87 (d , J=7,6 I'y, 1H), 4,98 (m, 1H), 4,37 (dd, J; = 5.2
I'm, J;=21,6T1, 1H), 3,59 (dd, J; =12,0T', J, =28,4 'y, 2H), 1,23 (d, J = 0,8 'y, 3H).

HPUMEP 10

IIpumep noavuenus coeaunenud (10a)
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[00269] K pacreopy P9-2 (400 wmr, 0,65 mmons) B MeOH (20 mu) mpu
nepemermuBanuu nodasmsuiu NHyF (52 wmr, 1,5 mmonb). Cmech kunsituim ¢ 0OpaTHBIM
XOJIOAWIBHUKOM B T€UEHHE HOUU. PacTBOpUTENDb yAAISIIM U OCTATOK OYUIIATIH HA KOJOHKE C
cunukaresiem (5~10% pacrsopamu MeOH B IXM) ¢ nonyuenuem coequnenus 10a (140 wmr,
82,4%) B BUIE OENOr0 TBEPAOrO BEUIECTBA. '"H-amp (CD3s0D, 400 MI'n) 68,05 (d, J =8.,4
I'm, 1H), 6,06 (dd, J;, =2,8 T, J, = 16,4 ', 1H), 5,67 (d , J = 8,0 T'u, 1H), 5,08 (m, 1H), 4,37
d, J; =52Tu, J, =188 I'u, 1H), 3,59 (dd, J; =12,0 T'u, J, = 26,4 T'n, 2H), 1,23 (s, 3H).
HDP-BII-MC: m/z 283 [M + Na]".

IHPUMEP 11

IIpumep noavuenus coeaunenud (11a)
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[00270] Ilpumep nmonydenust (P11-1): k pactsopy P3-5 (2,1 r, 3,5 mMmonb) B

6esogaom TI'® (25 ma) npu -78°C mobasnsnm Gpomupa STHHHAMArHus (5,1 MMOIB).
PeakiuonHyo cmech nepememuBaau npu 0°C B Tedenwe 3 uacoB. Peakumio racuam
HachleHHbIM BOAHBIM pacTBopoM NH4Cl (10 mi). Cmecy paszbasmsiu EtOAc (200 mn) u
MIPOMBIBAJTA BOAOU U COJIEBBIM pacTBOPOM. OpraHWYECKUM CJIOHN CYLIMIN U KOHIIEHTPUPOBATIH
¢ monydeHueM ocrtaTka. OCTaTOK OYWINANM MPHU MMOMOINU KOJIOHOYHOH Xpomartorpaduu ¢
cunukareiaem (amoupyst pactsopom JAXM : MeOH = 60:1) ¢ nonyuernnem P11-1 B Buze

6enoro TBepaoro BemecTna (870 mr, 83,3%).
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[00271] Ipumep nonyuenus (P11-2): P11-1 (870 mr, 1,34 mmonb) pacTBopsiiu

B 0e3BogHOM JIXM (12 mi) u npu KT nobasnsnm metmmxnopdopmuar (2,3 Mi1) 1 THPUAUH
(2,5 m). Peakimonnyro cmech nepemernnany rnpu KT B reuenne 1 gaca. Cmech pa3baBisim
JAXM u npombiBanu HacbileHHbIM BOAHBIM pacTBopoM NaHCOs3. Opranuudeckuil cioit
OTHENsUIN, CYIIMJIM M KOHLEHTPUPOBAIU C MosydyeHueM octarka. OCTaTOK O4HuINaiu NpU
MIOMOIIM KOJIOHOUHOM XpomMaTtorpaduu ¢ cuimkareneM (3mounpyst pactsopom I19 : EtOAc = 8
: 1) ¢ mojy4eHHeM HEOYHINEHHOro MPONyKTa B BHue Oejoro TBepmoro BemectBa (830 wmr,
88.4%). K cmecu Pda(dba); (55 wmr, 0,06 mmonb) B Oe3pogHom JIMD (12 mn) npu KT B
atMocdepe asora mobasmsuin P(n-Bu)s; (35 wr, 0,17 mmons) u HCOONH, (108 wmr, 1,7
MMoJb). Peakumonnyto cmech nepemeuruBanu npu KT B Teuenune 30 muH. JloGaBnsum
pacTBop HeouumieHHoro mponykra (830 wmr, 1,16 mmonb) B OespogHom JIM®P (16 mn) u
PEaKIMOHHYI0 cMech nepememuBanu npu 70°C B TeueHme 3 4acoB. PeakIMOHHYIO CMECH
pazbaBmsuin EtOAc W mpombIBaIM COJNIEBBIM PacTBOPOM. OpraHMYEcKHd CIIOH OTHENsUIH,
CYUIMJIM U KOHLIEHTPUPOBAJIU C TMOJy4deHHeM ocTaTtka. OCTaToK O4HUINAId TMpU [OMOLIU
KOJIOHOYHOU xpomarorpaduu ¢ cuimkareinem (3moupyst pactsopom 110 : EtOAc =9 : 1) ¢
nonyuenuem P11-2 B Bune Oenoro teepaoro Bemiecta (510 mr, 67,6%). 'H-simP (CDs0D,
400 MI'u) §7,61-7,75 (m, 5H), 7,36-7,47 (m, 6H), 6,04 (d, J = 18,8 T'y, 1H), 5,34 (t, J = 6,8
I'y, 1H), 5,21 (dd, J; =1,2T, J,=72Tu, 1H), 5,10 (q, J; =5,2 'y, J, =53,6 ', 1H), 4,80-
4,92 (m, 1H), 4,59-4,79 (m, 2H), 3,86 (d, /= 12,0 I'u, 1H), 3,75 (d, J=12,0 I'y, 1H), 1,09 (s,

9H), 0,92 (d,J=4,4Tu, 9H), 0,15 (t, J =4,0 ', 6H).

[00272] IIpumep nonyuenus (P11-3): x pactsopy P11-2 (490 wmr, 0,77 MMounb) B
6e3BomHoM MeCN (15 m) mpu KT nobasnsmu TPSCI (700 mr, 2,31 mmois), JIIMAIT (282 wr,

2,31 mmonb) u TOA (234 wr, 2,31 mmonb). PeakunoHHYI0 cMeCh NepeMelInBalu Mpu
KOMHATHOW TemmepaType B Tedenme | wyaca. 3arem pobGaBmsuim NH4OH (8 mi) u
PEaKLMOHHYIO CMECh OTIONHUTENbHO MepeMeInnBain B TeueHne 4 qaco. Cmech pa3basisim
EtOAc u npomeiBanu Bopoit, 1,0 M BonueiM pacTtBopoM HCl u HachIIeHHBIM BOAHBIM
pactBopoM NaHCOj3. Opranudeckuil ciaol OTHENsUIM, CYLIMJIH U KOHLIEHTPUPOBAIH C
MOJIyYeHUEM OCTaTKa, KOoTophlil ountnaiu npu nomomu BIXKX (MeCN u 0,1% HCOOH B
Bone) ¢ nonydenuem P11-3 B Bume Genoro teepaoro Bemectsa (190 mr, 38,8%). 'H-simP
(CD3;0D, 400 MI'y) 07,88 (d, J =72 Ty, 1H), 7,63-7,70 (m, 4H), 7,37-7.48 (m, 6H), 6,12 (d,
J=184Tu, 1H), 5,49 (d, J =7,6 T'y, 1H), 5,34 (t, J = 6,8 'y, 1H), 4,84-5,01 (m, 2H), 4,66-
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4,78 (m, 2H), 3,89 (d, J = 11,6 T'y, 1H), 3,75 (d, J = 11,6 T'u, 1H), 1,10 (s, 9H), 0,91 (d, J =

32T, 9H), 0,13 (t, J=5,2 'y, 6H).

[00273] Ilpumep nonyuenus (11a): x pactsopy P11-3 (130 mr, 0,21 mmonb) B

MeOH (8 min) moGamsmu NH4F (1 1) u peakunoHHYIO CMeCh KHUISITHIN € OOpaTHBIM
XOJIOAMJIBHUKOM B TedeHue 6 yacoB. Cmech (GUIbTPOBaIN B (PUIBTPAT KOHLEHTPHUPOBAIU B
BakyyMme. OCTaToK OYMINAJIHM IMPH IMOMOIIM KOJIOHOYHOH Xpomarorpaduu ¢ CHUIHMKareieMm
(amoupyst pactBopoMm JAXM:MeOH = 13:1) ¢ monyuenuem coenunenusi 11a B Bume Genoro
TBepaoro Bemectsa (47 mr, 79,1%). 'H-simP (CD3s0D, 400 MI'y) 68,07 (d, J=7,6 T, 1H),
6,05 (dd, J; = 12T, J,=16,8 T, 1H), 5,86 (d, J=7,6 'y, 1H), 5,40 (dd, J; =J,=6,8 'y,
1H), 4,87-4,99 (m, 3H), 4,46-4,80 (m, 1H), 3,75 (d, J = 12,4 I'n, 1H), 3,68 (d, J = 124 I',
1H); UDP-MC: m/z 284,02 [M + H]*, 567,08 [2M + H]".

HPUMEP 12

IIpumep noavuenus coeaunenud (12a)
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[00274] Ilpumep noayuenus (P12-1): k pactsopy P3-4 (500 mr, 0,8 mmonb) B
6essomHoM Tonyone (12 mi) npu -65°C B atmocdepe asora gobasmsimu DAST (0,3 mu, 2
Mmoib). Peakiionnyto cmech nepemernusaiu npu KT B Teuenue 2 yacos. Peakuuio racunu
HachllleHHbIM BogHBIM pacTBopoM NaHCO; u skcrparuposanu EtOAc. Opranuueckuii cioit

OTACIANIN, CYHIUIIUW W KOHLCHTPHUPOBAJIIM C MOJYyYCHUEM OCTAaTKa. OcTtaTok OoUHviaJIu Mpu
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MIOMOIIIYM KOJIOHOYHOW XpoMartorpaduu ¢ cruukareieM (3oupys pacrsopom 119 : EtOAc =9
: 1) ¢ monyuernnem P12-1 B Buge sxkentoro tBepaoro Bemiectsa (170 mr, 42,5%). 'H-samP
(CD30D, 400 MI'u) 67,66 (dd, J; = 1,6 T, J, = 18,0 ', 4H), 7,54 (d, J = 7,6 T'y, 1H), 7,35-
7,47 (m, 6H), 6,59 (dd, J; =5,6 Ty, J, = 14,0 T'u, 1H), 5,78 (d, J = 7.6 'y, 1H), 5,05-5,24 (m,
2H), 4,93 (d, J=7,6 T, 1H), 4,57 (d, J = 7,6 'y, 1H), 3,93-4,00 (m, 2H), 1,07 (d, J=2,4 T',
OH).

[00275] Ilpumep noayuenus (P12-2): x pacrsopy P12-1 (100 mr, 0,2 MMosnb) B

oe3somaoM MeCN (5 mu) npu KT B atmocdepe aszora mobaemsuim TPSCl (182 wmr, 0,6
mMmonb), IMAII (68 mr, 0,6 mmonp) u TOA (61 wmr, 0,6 mmonb). PeakiimoHHyKO CMeCh
nepemernuBaiu npu KT B Teuenne 1 vaca. Jlobasmsmu NH4OH (3 M) 1 peakuOHHYIO CMECh
nepememuBaiy B TeueHne 2 yacoB. Cmeck pasdasmsumm EtOAc u npomsiBanmu Bonoi, 1,0 M
pactBopoMm HCl u nHaceimennsiM BoaHbiM pactBopoM NaHCOs. Opranuueckuii cioi
OTHENsUIN, CYIIMJIM M KOHLEHTPUPOBAIU C MosydyeHueM octarka. OCTaTOK O4HuINaiu NpU
MIOMOIIM KOJIOHOYHOH Xpomarorpaduu ¢ cunukareneM (pactsopom JAXM:MeOH = 50:1) ¢

nonyueHuem P12-2 B Buze xentoro Teepaoro seuectsa (96 mr, 96%).

[00276] Ilpumep nmonydenus (12a): x pacrsopy P12-2 (96 wmr, 0,2 mmonb) B

MeOH (5 mn) npu KT nobapnmsiim NH4F (500 mr). PeakumoHHYHO CMeCh KUITATHIIU C
OOpaTHBIM XOJIONWJIBHUKOM B TeueHHe 3 vacoB. CMech (HIBTPOBAIN M OCTATOK OYHUINAIU
npu nomor obpameHHo-(pazosoit B2XKX (MeCN u 0,1% HCOOH B Bozme) ¢ monyueHHeM
coenuHenus: 12a B Bune Oenoro TBepnoro BemecTsa (25 mr, 48,7%). 'H-samP (CDs0D, 400
MI'n) 67,85 (d, J =7,6 T'u, 1H), 6,59 (dd, J; =52 T, J,=12,8 T, 1H), 6,04 (d, J=7,6 Ty,
1H), 5,10-5,26 (m, 2H), 4,79-4,90 (m, 1H), 4,57 (d, J = 7,6 ', 1H), 3,82 (d, J = 12,4 I'ny,
1H), 3,76 (dd, J; = 1,6 T, J> = 12,4 Tu, 1H); UOP-MC: m/z 257,9 [M + H]*, 514,8 [2M +
H]".

HPUMEP 13

IIpumep noavuenus coeaunenud (13a)
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[00277] Ipumep nmonyuenus (P13-1): x pactBopy coenunenus 3a (700 mr, 2,56

MMoJib) B Oe3BogHoM mupunune (5 i) npu KT B atmocdepe N, nobasisuiu TBDPSCI (2,8 T,
10,24 wmmonb), umumazon (522 wmr, 7,68 mmonp) u AgNOsz (870 wmr, 5,12 mmonb).
Peakunonnyro cmech nepemernnany npu KT B reuenne 3 yacoB. Cmeck pazbasmsuim MeOH
u ¢unsrpoBann. CMech KOHIEHTPUPOBAIM M OCTATOK OYHINAIHM TPHU MOMOIIHU KOJOHOYHOU
xpoMarorpaduu ¢ cuimkarejaeMm (3moupys pactsopamu JIXM : MeOH = 80:1 ~ 40:1) ¢
MOJIyYEHUEM HEOUHLIEHHOIO MPOMEXYTOYHOIO COEJUHEHHUs] B BHUAE JKEJITOro TBEPIOro
semectsa (1,05 t, 80,8%). 'H-SIMP (JIMCO-d6, 400 MI') 67,75 (d, J = 7,6 T'n, 1H), 7,61-
7,65 (m, 4H), 7,41-7,50 (m, 7TH), 6,02 (dd, J; =2,8I'u, J,=17,2T'y, 1H), 5,69 (d, J =6,0 'Ly,
1H), 5,56 (d, J = 7,6 I'y, 1H), 4,96-5,11 (m, 1H), 4,37-4,46 (m, 1H), 3,82 (d, J = 10,8 I'L,
1H), 3,62 (d, J = 10,8 I', 1H), 1,70-1,78 (m, 1H), 1,53-1,59 (m, 1H), 1,02 (s, 9H),0,79 (t, J =
7,6 ', 3H). K pacTBOpy HeouuieHHOro npoMexytouHoro coenurenus (1,0 r, 1,96 mmons) B
6essogaoM JIXM (15 mu) npu KT B atmochepe N, moOaBisuin CHMMETPUYHBIA KOJUTUIMH
(1,4 r, 11,76 mmons), AgNOs; (1,0 r, 5,88 mmonp) u MMTrCl (4,8 r, 15,6 mmonb).
Peakunonnyro cmech nepememmBanu npu KT B tedenune Houn. Cmech QuIbTpoBaNd U
KOHIEeHTpupoBaimu. OCTAaTOK OYMIMATM TPH TMOMOIIM KOJOHOYHOH Xpomarorpaguu ¢
cunukareiaem (amoupys pactsopoM IID:EtOAc=2:1) ¢ mnonydeHHEeM HEOUUIIEHHOTO
MIOJTHOCTBIO 3AIIUIIIEHHOTO MPOMEKYTOYHOTO COETMHEHHSI B BHIe O€JI0ro TBEPIOro BELIeCTBa
(1,1 r, 53,1%). K pacTBOpY HEOUMILEHHOIO MpPOMEXYTOUHOro coeauHeHus (600 wmr, 0,57
mmonib) B TT'® (5 mun) npu KT nobasnsmun TBA®D (446 wmr, 1,71 mmons). PeakiinoHHy0 cMeCh
nepememuBanu npu 40~50°C B TeueHne HOuM. HeOUMINEHHBIA MPOAYKT OUMIIANU TIPH
MIOMOIIM KOJIOHOYHOW XpomaTorpaduu ¢ CHIIMKarenem, 3moupys pactsopom I13:EtOAc =
3:2, ¢ mony4yenueM HeouuweHHoro P13-1 (350 wmr, 75,1%) B BuAe XKenTOro TBEPAOTO

BELICCTBA.

[00278] Ipumep nmonyuenus (13a): k pacrtsopy P13-1 (300 mr, 0,37 mmonb) B

CH;CN (2,5 mn) nmpu KT B armocdepe Np nobasmsmm NMI (2,5 mi1) m pacTBop
benmn(uzonponokcu-L-anannann)pochopoxnopunara (2,55 r, 7,4 mmons) B CH3CN (2,5

mi). Peakinuonnyro cmecy mnepememuBanu npu KT B Teuenme 3 wyacos. Cmech
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KOHLIEHTPUPOBAIH B BakyyMe. OCTaTOK OYMIAIN MPU MOMOIIN KOJIOHOUYHOH Xpomarorpadun
¢ cunukaresneMm (pactsopoM II9:EtOAc = 1:1) ¢ monydyeHueM HEOUUIIEHHOTO MPOAYKTa B
BUJIE JKeNTON MacasHUCTOM skuakocty (500 mr, 81%). 3aTemM HeouMIeHHbIH MpoaykT npu KT
B TeueHne Houu obpabareBamu 80% pactBopom HCOOH (70 mu). CMech KOHIEHTPUPOBAITU
B BaKyyM€ M HEOUHWIIEHHBIH MPOAYKT OYMINAIHN MpPU momoinu obparneHHo-(pazooii BOKX
(MeCN u 0,1% HCOOH B BOze) ¢ monydenueM coenunenus 13a B Bume 0enoro TBepIoro
BelecTBa (cMmech AByX P-mzomepos, 86 wmr, 40,3% mno uroram NByX CTagui). '"H-s1mP
(CD;0D, 400 MI'n) 607,75, 7,71 (2d, J = 7,6 T'u, 1H), 7,33-7,38 (m, 2H), 7,19-7,26 (m, 3H),
6,02-6,10 (m, 1H), 5,87, 5,82 (2d, J = 7,6 I'y, 1H), 4,99-5,02 (m, 0,5H), 4,72-4,82 (m, 1,5H),
4,14-4,43 (m, 3H), 3,89-3,94 (m, 1H), 1,68-1,81 (m, 6H), 1,51-1,56 (m, 1H), 1,30-1,43 (m,
8H), 0,96-1,01 (m, 3H); UDP-MC: m/z 582.93 [M + H]".

IHPUMEP 14

IIpumep noavuenus coeaunenud (14a)
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[00279] Ipumep nonyyenus (P14-1): k pacteopy P13-1 (451 wmr, 0,55 mmonb) u

NMI (1 mn) B Gessomnom aueronutpusie (2 mi) npu 0°C B armocdepe Na nmo Karmisim mpu

nepeMenuBaHu J00aBsu pacTBop 2-xjop-8-merun-4H-6en3o[d][1,3,2]nnokcadochunmna

(855 wr, 4,2 mmonb) B aueronutrpuie (0,2 mi). Cmecy nepemermmBain npu KT B Teuenue 2

yacoB. Jlobasnsiu pacteop I (3.2 1, 12,6 mmons), mupuauna (9 mun), H,O (3 mon) u AXM (3

mi1). PeakilMOHHYI0 cMech nepeMelnBaiu B TeueHue 30 MuH. Peakiuio racunu pacTBOpOM
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NaS,03 u cmech skctparupoBain DA. Opranmdeckuil cioii cymmau Han Na,SOs u
KOHLeHTpupoBaiu. OCTaToKk OYMINATIM Ha KOJIOHKE ¢ cuiukareneMm (pactsopamu I12:DA or

1:1 no 1:2) ¢ monyuenuem P14-1 (205 mr, 37%) B Bune 6€10ro TBEPAOTO BELIECTBRA.

[00280] Ipumep nmonyuenus (14a): P14-1 (205 mr, 0,21 mmoib) pacTBOpsIN B

80% BogHom pactBope HCOOH u cmech nepememmBanu npu KT B Teuenue 16 uacos.
PacTBopurents ymansiam W OCTaTOK OUMINAJIM TPU NOMOIIM oOpameHHO-(asoBoit BIXKX
(HCOOH cucrema) ¢ nonyueHuem coenuHeHusi 14a B sune cmecu 2 P-uzomepos (24 wr,
18%). "H-SIMP (CD;0D, 400 MI'w) d 7,60, 7,53 (2d, J = 8,0 T'n, 1H), 7,21-7,25 (m, 1H),
7,02-7,12 (m, 2H), 5,95, 5,87 (2dd, J; =2,4 'y, J, = 18,0 I'u, 1H), 5,71, 5,69 (2d, J = 8,0 I'y,
1H), 5,38-5,53 (m, 2H), 5,06, 5,04 (2ddd, J; = 2,4 'y, J, = 5,6 'y, J3 = 54,0 I', 1H), 4,32-
4,49 (m, 2H), 2,26 (d, J= 3,6 I'u, 3H), 1,83-1,92 (m, 1H), 1,64-1,72 (m, 1H), 0,96, 0,93 (2t, J
=76 T, 3H). *'P-AAMP (CD;0D, 162 MI'y) 5-8,22, -8,50; UIP-KXMC: m/z 456 [M + H]".

HPUMEP 15

IIpumep noavuenus coeaunenud (15a)
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[00281] Cramgua 1. Tlpumep monyuenus (P15-1): xk cmecu P3-8 (2.2 r, 2.5

mmoib), AgNOs3 (844 wmr, 5,0 mmonb) u kojutauHa (907 mr, 7,5 MmMonb) B 6e3BogHoM JIXM
(10 mn) B atmocepe N, mobasmsmu MMTrCl (1,54 1, 5,0 Mmonb). PeakiinoHHYIO CMeECh
nepemernuBau npu KT B TeueHne Houn. PeakimoHHYIO cMech (PHIIBTPOBANIU Yepe3 BOPOHKY
broxnepa. @unbTpar npombiBanu HaceleHHBIM pacTBopoM NaHCO3 u coneBriM pacTBOpOM.
Opranngeckuii ciol oTnemsuiy, cymnin Hag 6e3BogHbiM NaSOy4 u punprpoBanu. @unsrpar
KOHLIGHTpUpOBaM aocyxa. OCTaTOK OYMINAIM Ha KOJOHKE C CHJIMKarejeM (pacTBOpaMu
I12:2A ot 10:1 go 1:2) ¢ nonyyeHneM MpoMeKyTouHOro coequnenus (2,3 r, 84%), koropoe

B atMoc(epe Na pacteopsimu B pactBope TBAD B TI'® (1 M, 2,6 M), PeakinoHHyo cMech
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nepemeninBanu npu KT B Tedenue Houn. Ocratok pacteopsiau B DA (200 mu) u npombiBaiu
BOJIOW M COJEBBIM pacTBOpoM. OpraHWuYecKuil CIOW OTHENSIH, CYLIMIN Haj Oe3BOIHBIM
Na,SO4 u ¢unbrpoBamu. PuibTpaT KOHLUEHTPUPOBAIM JOCYXa M OCTAaTOK OUHWINAIH HA
KoJioHke ¢ cuukarenem (pactsopamu AXM/MeOH ot 100:1 no 30:1) ¢ nonyuernuem P15-1 B

Buje Oeoii nensl (1,3 1, 94%).

[00282] IIpumep nonyuenus (15a): x pactsopy P15-1 (300 mr, 0,55 mmons) u

npoToHHol ry6ku (235 wmr, 1,1 mmons) B 6e3somHoM MeCN (9 mn) mpu 0°C mpm
nepeMeIIMBaHiK TIPU MMOMOIIHK mmnpuna nodasmsuu pactsop POCI; (169 wmr, 1,1 mmons) B
MeCN (1 mn). Cmech nepememuBany npu KT B Teuenue 40 mun. [pu 0°C noGasnsiim cmech
ruapoxJiopuna (S)-uuKIorekcu-2-aMuaonponanoara (525 mr, 2,55 mmons) u TIA (0,1 mn).
Cmecy HarpeBamn 1o KT wu nepememmBanu B TedueHwe 3 wacoB. Peakumro racuim
HacelmleHHbIM pactBopoM NaHCOs; u cmech skctparuposamn DA (100 mm x  2).
OO0pennHeHHble OpraHnveckue ciaou cymmwini Hag NapSOy4, KOHIEHTPHPOBAIHM M OYHINAIH Ha
KoJioHKe ¢ cunukarenieM (1~4% pactsopamu MeOH B JIXM) ¢ monydeHrneM HEOUHUIIIEHHOTO
npoaykra (400 mr, 78,15%) B BUIE JKENTOTrO TBEPAOrO BellecTBa. HeOUMINEHHBIN MPOAYKT
npu KT B Teuenue 16 wacoB obpabdareiBanu 80% pactsopom HCOOH (50 mn). PacTBoputens
YA W OCTaTOK OUMINANK Tpu momomnu obpamnerHo-¢aszosoit BOXX ¢ monydennem
coequHenus: 15a B Bume Oenoro TBepmoro Bemectsa (40 wmr, 14%). 'H-sIMP (MeOD, 400
MI'n) 8 7,82 (d, J=7,6 Tu, 1H), 6,09 (dd, J; =28 T, J, = 14,0 T, 1H), 5,98 (d, J =7,6 Ty,
1H), 5,04 (ddd, J; =3,2Tu, J, =5,6T, J3=53,6I'u, 1H), 4,71-4,77 (m, 2H), 4,45 (dd, J; =
5,6 T, J=12,4T1, 1H), 4,14-4,18 (m, 1H), 3,97-4,01 (m, 1H), 3,84-3,92 (m, 2H), 1,31-1,87
(m, 28H), 0,99 (t, J = 7.2 Ty, 3H). *'P-AMP (CD;0D, 162 MI') & 13,94; UDP-XKXMC: m/z
660 [M + H]".

HPUMEP 16

IIpumep noavuenus coeaunenud (16a)
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[00283] K pactBopy coequnenus 4a (150 mr, 0,56 mmoib) B 6e3pogaom TT'® (3
mi1) ripu -78°C npu nepemMemmBaHuy 10 KarisiM godasnsui pacteop -BuMgCl (1,2 mn, 1 M
B TT'®). Cmech nepememmanu npu 0°C B Teuenue 30 MUH U MOBTOPHO oxnaxaanu 10 -78°C.
ITo xarusam nobasnsim pactBop (peHmn(nzonponokcu-L-anannaui)pocdopoxmopunara (312
mr, 1,2 mmoinb) B TT'® (1,0 mn). Iocne 3aBepiieHus: 1oOaBIeHUs] CMECh MEPEMEIIUBAITN TTPU
25°C B Teuenue 16 vacos. Peakimio racumu HCOOH (80% Bomubim pactsopom) mpu 0°C.
PacTBopurens ymamsiii M OCTaTOK OYHMINAIM HAa KOJOHKE C CHIIMKaresleM (pacTBOpamMu
JAXM:MeOH ot 50:1 go 10:1) ¢ nmonyuenuem coenunenuss 16a B Bume 0enoro TBEpIOro
BemnecTBa (24,0 mr, 15%). 'H-simP (MeOD, 400 MI'n) 67,76 (d, J =72 T'u, 1H), 7,17-7,38
(m, 5H), 6,01-6,08 (m, 2H), 5,81 (d, J = 7,6 I'u, 1H), 5,54-5,58 (m, 1H), 5,35-5,38 (m, 1H),
4,92-497 (m, 2H), 4,45-4,52 (m, 1H), 4,08-4,19 (m, 2H), 3,88-3,92 (m, 1H), 1,28-1,33 (m,
3H), 1,20-1,22 (m, 6H); *'P-SIMP (CD;0D, 162 MI'n) & 7,36; UDP-KXMC: m/z 541,0 [M +
H]".

HPUMEP 17

IIpumep noavuenus coeaunenud (17a)
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[00284] Ipumep moayuenus (P17-1): x pactsopy P3-7 (1.4 r, 2,3 mmonb) B

MeOH (50 mn) mpu KT npobasnmsmu NH4F (8,0 1). PeakimoHHyr0 CMeCh KHUISTHIH C
0OpaTHBIM XOJIOMUIBHUKOM B TeueHue Houu. [locne oxnaxkaenus 1o KT cmech punbTpoBamu
U QUIBTPAT KOHIEHTPUPOBAIU. HeOUHIeHHbIM MPOIYKT OYHUINAJH MPU TTOMOIIH KOJIOHOYHOH
xpomarorpaduu ¢ cunukarenem (10% pactsop MeOH B IXM) ¢ monyuenuem P17-1 B Bune

6enoro TBepaoro BemecTna (410 mr, 77,8%).

[00285] Ilpumep noayuenus (P17): k pactsopy P17-1 (60 wmr, 0,19 mmons) B

6espogaoM TI'® (3 mu) mpu -78°C 1mpu nepeMeInMBaHUU IO KATUIsIM N00aBJIsUI PACTBOP /-
BuMgClI (0,38 mn, 1 M B TI'®). Cmech nepememupanu npu 0°C B Teuenue 30 MMH H
noBTopHO oxnaxaand 1o -78°C. Tlo kamusm no6aBisiiv pacTBOp (eHUI(M30MPONOKCH-L-
amanunaui)pochopoxmopunara (104 mr, 0,4 mmons) B TI'® (0,5 mu). [Tocne 3aBeprieHus
noGapyienus cmech nepememnsany npu 25°C B Teuenne 16 gacos. Peaxumro racumu HCOOH
(80% BomubIM pactBopom) mpu 0°C. PacTBOPUTEND YAANSIM U OCTATOK OYMINAIH HA KOJOHKE
¢ cumukarenem (pactsopamu JAXM:MeOH ot 50:1 no 10:1) ¢ nonyuennem coenunenns 17a B
Buze 6enoro TBepAOro BelecTra (CMech AByx P-m3omepos, 11,0 mr, 11%). 'H-samP (MeOD,
400 MI') 67,71 (2d, J = 8,0 T'u, 1H), 7,17-7,37 (m, 5H), 5,98-6,07 (m, 2H), 5,61,5,68 (2d, J
= 8,0 I'u, 1H), 5,53-5,58 (m, 1H), 5,35-5,40 (m, 1H), 5,08-5,10 (m, 1H), 4,93-4,99 (m, 1H),
4,52-4,53 (m, 1H), 4,16-4,21 (m, 1H), 4,06-4,11 (m, 1H), 3,86-3,94 (m, 1H), 1,28-1,34 (m,
3H), 1,20-1,22 (m, 6H). *'P-IMP (MeOD, 162 MI'n) §3,72, 3,45. UDP-KXMC: m/z 542.,0
M +H]J".

IHPUMEP 18

IIpumep noavuenus coeaunenud (18a)
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[00286] IIpumep NOJYYCHUS (P18-1): K pacTBopy xJopuaa

(xnopmerun)rpudenundochonus (2,1 r, 6,0 mmons) B 6e3soanom TI'® (10 mn) npu -70°C B
arMocdepe azora no kamsm aodasmsuid rn-Buli (4,6 mut, 6,0 MMonb). PeakimoHHYIO CMeCh
nepemerusany npu -70°C B Teuenne 50 mun. Ipu -70°C nobasnsu pacteop P3-9 (950 wmr,
1,5 mmonb) B 6essognom TI'® (5 mi) u peakumoHHyr cMmech nepememmupanu npu 0°C B
TedeHue 3 yacoB. Peakuuro racunu HaceliieHHbIM BoAHbIM pactBopoM NH4Cl u pactsop
skcrparupoBanu EtOAc. Opranuueckuil cjaoW OTHENsUIM, CYLIMJIW U KOHLEHTPUPOBAIU C
nojiydeHueM octatka. OCTaToKk OYHMINAIM TPH TMOMOIIHM KOJIOHOYHOH XpomaTtorpaduu ¢
cunukarenem (3nmoupyst pacrsopoM I13:EtOAc = 6:1) ¢ nonyuenuem P18-1 B Buzae xenroro

Bs13KOro BemiecTra (900 mr, 91,2%).

[00287] Ilpumep noayuenus (P18-2): x pactBopy coenunenus P18-1 (600 wmr,

0,91 mmonb) B 6e3sonnom TI'D (18 mu) mpu -70°C B aTMocdepe a30Ta Mo KaruisiM JOOABISAIA
n-BuLi (4,7 mn, 10,9 mmons). PeakimonHyro cMech nepememusanu npu -70°C B TeueHue 3
qacoB. Peakumio racuiau HacbllleHHbIM BoAHbIM pactBopoM NH4Cl wu pactBop
skcrparupoBanu EtOAc. Opranuueckuil cjaoW OTHENsUIM, CYLIMJIW U KOHLEHTPUPOBAIU C
nojiydeHueM octatka. OCTaToKk OYHMINAIM TPH TMOMOIIHM KOJIOHOYHOH XpomaTtorpaduu ¢
cunukareiaem (amoupysi pacrsopamu [12:EtOAc = 8:1~5:1) ¢ nonyuennem P18-2 B BUAe

6enoro Teepaoro BemecTna (300 mr, 53,0%).

[00288] IIpumep nonyuenus (P18-3): x pacrsopy P18-2 (300 mr, 0,44 Mmmonb) B

MeOH (10 mn) mpu KT npobasmsmu NH4F (1,0 1). PeakimoHHYrO CMeCh KHUMSTHIH C
oOpaTHBIM XOJIOMWJIBPHUKOM B TeueHue 3 wuacoB. Ilocne oxnaxmenus no KT cmech

¢unbTpoBaTM U PUIBTPAT KOHIEHTPUPOBAIH B BakyyMme. OCTaTOK OYHMINAIN MPH TTOMOIIN
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KOJIOHOYHOH Xpomarorpadpuu ¢ cuiaukareiaeMm (Amooupyst pactsopamu JIXM:MeOH =
50:1~30:1) ¢ nonyuenuem P18-3 B Bune Genoro TBepaoro Bemectsa (135 mr, 78,1%). 'H-
SIMP (CD;0D, 400 MI'y) 67,84 (d, J = 8,0 T'u, 1H), 6,06 (dd, J; = 1,6 T, J; =19,6 T'y, 1H),
5,67 (d,J=8,4T11u, 1H), 5,18-5,03 (m, 1H), 4,50 (dd, J; =5,2 T, J> =21,6 T'u, 1H), 3,85 (d, J
=12,4Tn, 1H), 3,72 (d, J = 12,4 'y, 1H), 3,09 (s, 1H).

[00289] Ilpumep nonyuenus: (18a): x pacreopy P18-3 (130 mr, 0,5 mmons) B

6essomgoM TT'® (4 mi) mpu -70°C B armocdepe azora no xarsm nobasnsam -BuMgCl (1,0
M, 1,0 mmosib). Peakionnyro cmech nepememuanu npu KT B Teuenue 30 mun. Ilpu -70°C
nobasysiu  pacTBop  (heHun(uzonponokcu-L-agaranamn)pocopoxiopunata B Oe3BOAHOM
TT® (1 M, 0,8 ma, 0,78 mmounb) 1 peaknoHHYI0 cMech nepememnnsany npu KT B reuenue 5
yacoB. Peaxiuto racunn HCOOH u cMmech koHUeHTpUpoBaiu B BakyyMme. OCTaTOK ouuIanu
MIPY MOMOIIY KOJIOHOYHOM Xpomarorpaduu ¢ cunukareiem (pactsopom JJXM:MeOH = 60:1)
¢ monydeHueM coenuHerns 18a B Buzme 6enoro TBepaoro BemecTna (CMech AByX P-uzomepos,
25 wr, 7,7%). 'H-SIMP (CDs0D, 400 MI') 87,64, 7,60 (2d, J = 7,6 T, 1H), 7,32-7,36 (m,
2H), 7,16-7,25 (m, 3H), 5,95-6,01 (m, 1H), 5,67, 5,62 (2d, J = 8,0 I'y, 1H), 5,10-5,25 (m,
1H), 4,93-4,97 (m, 1H), 4,49-4,59 (m, 1H), 4,33-4,42 (m, 1H), 4,24-4,29 (m, 1H), 3,86-3,94
(m, 1H), 3,25, 3,22 (2s, 1H), 1,28-1,34 (m, 3H), 1,20-1,23 (m, 6H); UDP-MC: m/z 540,2 [M
+H]".

HPUMEP 19

IIpumep noavuenus coeaunenud (19a)
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[00290] Ipumep noayuenus: (P19-1): P15-2 (1,2 r, 2,2 MMOJb) pacTBOPSUIH B

cyxom aneronutpuie (20 mn) u godasmsum 0,45 M Tterpazon (24,0 mi, 11,0 mmons) u 3-
(buc(numzonponunamuHo)pocuHokcu)npomanuutpu (1,13 r, 3,74 mmons). Peakironnyro
cmech nepemernnbanu npu KT B atmocdepe No B Teuenne 1 ygaca. [lobGasnsiim TBDPH (2,7
M, 15 mMMonb) U cMech TepemelnnBaid B TedeHne | vaca. Peakiuio racuiu pacTBOpOM
Na,S,03 u pactBop skcrparupoBanu JA. Opranmueckuit cimoit cymmnn Hajgy NaSOy u
KOHIeHTpupoBaiu. (OCTaTOK OYHMINAJIM HA KOJIOHKE C CHJIUKarelieM (pacTBOpamMu
JAXM:MeOH ot 100:1 no 40:1) ¢ nonyuennem P19-1 B Bune 6emoro Teepaoro semecTsa (759
Mmr, 52%).

[00291] Ipumep nonyuenus (P19-2): P19-1 (750 mr, 1,14 mmonb) pacTBopsiiu

B HacbilieHHOM pacTBope NH3; B MeOH. Cmecy nepemermusanu npu KT B TeueHue 2 4acos.
PacTBOp KOHLIEHTPUpPOBAJIM JOCyXa C MosydeHueM HeouuuieHHoro P19-2 B Bune xenrtoro
TBepaoro Bemectsa (662 mr, 100%). '"H-s1mP (IMCO-d6, 400 MI'u) 6 8,60 (s,1H), 8,28 (s,
1H), 7,48 (d, J = 7,6 I'y, 1H), 7,12-7,29 (m, 12H), 6,83 (d, J = 8,8 I',, 2H), 6,29 (d, J = 7.6
I'y, 1H), 5,88 (d, J = 8,8 I'y, 1H), 5,10 (d, J =4.,8 I'u, 1H), 4,42-4,45 (m, 1H), 3,72 (s, 3H),
1,64-1,91 (m, 2H), 1,10-1,13 (m, 2H), 0,83-0,86 (m, 3H). *'P-SIMP (CD;0D, 400 MI'ny) & -
4.,48; NOP-)KXMC B pexxumMe onpenesieHust OTpUIaTeNbHbIX HOHOB: m/z 606 [M - H].

[00292] Ilpumep moayuenus (P19-3): P19-2 (292 wmr, 0,47 MMOIb) ABaKIBI

COBMECTHO BBINIAPUBAJIHM C NHPHUIAUHOM U pacTtBopsuii B Oe3BomHom JAMP (0,5 mu).
Hobasnmsmm AUIIDA (1,2 i), a 3areM HOAMETUIIOBBIA 3pup 2,2-TMMETHIIIPONaHOBOH

kucaothl (680 mr, 2,8 MMonb). Peakiimonnyro cmech nepememusain npu KT B armocdepe N,
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B TeueHue 16 gyacor. Peakumio racunu pactsopom NaS,0Os3 1 pacTBOp 3KCTparuposaiu JA.
Oprannueckuii cnoit cymmnu Haa Nap,SOs u koHueHTpupoBanu. OCTaTOK OYMINATIM HA
KoJioHke ¢ cuukarenem (pactsopamu AXM:MeOH ot 100:1 mo 30:1) ¢ nonyuernuem P19-3 B

Buze Oesoro TBepnoro Bemectsa (95 mr, 30%).

[00293] Ilpumep noayuenus (19a): P19-3 (95 wr, 0,13 mmonb) pactBopsiiu B

80% BomHoMm pactBope HCOOH u cmecy nepememusanu npu KT B Teuenue 16 uacos.
PacTBopurents ymansiam W OCTaTOK OUMINAJIM TPU NOMOIIM oOpameHHO-(asoBoit BIXKX
(MeCN u 0,1% HCOOH B Bozne) ¢ monyuernneM coenuHenus: 19a B Bume 6enoro TBepaoro
BemnectBa (10 mr, 17%). 'H-samP (CDs0D, 400 MI'y) 67,69 (d, J=7,2Tn, 1H), 591 (d, J =
7,6 I'n, 1H), 5,84 (d, J = 22,0 I'u, 1H), 5,73 (d, J = 14,0 'y, 2H), 5,52 (d, J = 5,2 'y, 1H),
5,13-5,22 (m, 1H), 4,53-4,61 (m, 1H), 4,31 (d, J = 9,6 I'u, 1H), 1,92-2,08 (m, 2H), 1,23 (s,
9H), 1,03-1,07 (m, 3H); *'P-IMP (CD;0D, 162 MI'n) §-7,93; UDP-XKXMC: m/z 450 [M +
H]".

HPUMEP 20

IIpumep noavuenus coeaunenud (20a)
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[00294] Ipumep nmonyuenus (P20-1): x cycnensuu P3-1 (20,0 r, 81,3 mmonb),

umugasona (15,9 r, 234,0 mmons), PPhy (53,5 r, 203,3 mMonb) u nupununa (90 mi) B
6essomgaom TI'® (360 M) npu 0°C npu MepeMENTMBAHUY TI0 KaIJIAM N00ABJIsIM pacTBop I
(41,3 1, 162,6 mmoib) B TT'® (350 mi). ITocne 3aBepiienwnst 1oOaBIeHUs CMECh HATPEBAJIH 10
KT u nmepememuBanu B TeueHue 14 yaco. Peakiuro racuiam BOOHBIM pacTBOpoM NaxS,03
(150 mn) u pactBop skcTparupoBanu DA. Opranuueckuit cioh cymmun Han NaxSOs u
KOHLIeHTpupoBasl. OCTAaTOK OYHIIAIN HA KOJIOHKE ¢ cuinkarenem (pacrsopamu IXM:MeOH
ot 100:1 no 10:1) ¢ monyuenuem P20-1 B Bune 6enoro TBepaoro Bemectsa (22,1 r, 76,4%).
'H-SIMP (CD;0D, 400 MI') 67,70 (d, J = 8,0 ', 1H), 5,88 (dd, J; = 1,6 Ty, J, = 20,8 T,
1H), 5,71 (d, J =8,4 T, 1H), 5,24 (dd, J; =2,0 T, J, =52 T, 1H), 5,10 (dd, J; =2,0 T, J;
=5,2Tu, 1H), 3,78-3,83 (m, 1H), 3,61-3,65 (m, 1H), 3,44 (dd, J; =J>=6,0 ', 1H).

[00295] Ilpumep noayuenus (P20-2): k pactsopy P20-1 (22,1 r, 62,1 mmonb) B

6esponaom TI'® (200 mn) mpu 0°C npu nepeMenuBaHUM MO KamjisaM B TedeHue 10 muH

nobasysuu JABY (1,8-nnazabunukio[5.4.0]lynaneu-7-en) (14,2 r, 93,1 mmonb) B TT'®@ (50 mi).
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Cwmech nepememmany npu 60°C B TeueHue 6 4acoB. Peakuuio racuiM BOIHBIM PACTBOPOM
NaHCO; (200 mum) m pactBop skcTparupoBaiu JA. OpraHuyueckwil CIOW MPOMBIBAIN
COJIEBBIM pacTBOpoM U cyuinwiu Hajx NarSOy4. PacTBopuTens ynaisiiv U OCTaTOK OYHUINATIH Ha
KoJIoHKe ¢ cuukarenem (pactsopamu MeOH:JIXM ot 1/100 mo 1/30) ¢ nonyuennem P20-2 B
Buze Oenoro Teepaoro eemecTna (8,7 T, 61,5%). 'H-simP (CD5;0D, 400 MI'u) 6 7,51 (d, J =
8,0y, 1H), 6,05 (dd, J; =1,2T'u, J, = 17,2 T'u, 1H), 5,73 (d, J = 8,0 ', 1H), 5,26 (dd, J; =
12Ty, J,=48T1, 1H), 5,13 (dd, J; =1,2Tu, J, =481, 1H), 4,63 (dd, J; =2,0T1, J> =
32Tu, 1H),4,41(dd, J; =J>,=2,0Tu, 1H).

[00296] Ilpumep nonyuenus (P20-3): x pacrsopy P20-2 (3,2 r, 14,0 mmonb) B

6esponHom mupuarne (10 M) u JAXM (100 mn) npu 0°C npu nepeMemmBaHuy MO KM
nobasysuiu pacteop TBSCI (4,2 1, 28,0 mmons). Tlepememusanue nponomkanu npu KT B
teueHne 18 uacoB. Cmech pazdbasmsumm JIXM. OpraHudeckuil CIOH NMPOMBIBATIH COJEBBIM
pactBopoM U cyummiu Haj NaxSOy4. PacTBopuTENb yAANAIN U OCTATOK OYMILIAIHN Ha KOJIOHKE C
cunukarenem (10% pacrBopom MeOH B JIXM) ¢ momyuenuem P20-3 B Buge Oenoro

TBepaoro Bemectsa (3.4 r, 70,8%).

[00297] Ilpumep noayyenus (P20-4): x pacrsopy NaHCOs; B H,O (250 mn) u

anerone (200 mn) npu 0°C mpu nmepememuBanun nobasasaan okcon (30,0 x 4 r). Cmech
narpesanu 10 KT u guctumst cobupanu npu -78°C (120 mut) npy NOHMKEHHOM IaBJIEHUH C
nonyueHrem pactsopa MO (mumerunguokcupan) B auerone. K pacrsopy P20-3 (250,0
mr, 0,7 mmob) B JIXM (20 M) npu -40°C npu nepememusannu nobasisiiu pactsop JMJI0
(120 mn) u MgSO,. Cmecy Harpesanu no KT, a 3arem nepemermnBany B TeueHUe 2 4acoB.

PactBop punbTpoBanu u GUIBTPAT HEMOCPEACTBEHHO MPUMEHSITH Ha CIIEAYIOIIeH CTaIuH.

[00298] Ilpumep nonyuenus (P20-5): k pactsopy P20-4 (500,0 mr, 1,4 mmounb)
B OessomHom JIXM (50 wmn) npu -40°C npu nepememmBaHMM  HOOABNSAIM
amuntpumetwicunad (760,0 mr, 6,7 mmons) u SnCly (1,2 1, 4,5 mmonb). CMech HarpeBainu U
nepememuBanu npu 0°C B Teuenme 1 yaca. Peakuurio racuiid HaCHIEHHBIM PACTBOPOM
NaHCO3 u pactBop skctparupoBanmu AXM. Opranmueckuii cimoit cymunu Han NaxSOs u
KOHLeHTpUpoBaiu. OCTaTOK OYMINAIN Ha KOJOHKe ¢ cunukareneM (20~50% pactsopamu DA
B [10) ¢ nonyuyenunem P20-5 B Bune Oenoii nenst (120 mr, 41%). 'H-simP (CDs0D, 400 MI')
08,01(d,J=8,4Tn, 1H), 6,12 (dd, J;=3,6 'y, J, =15,2 'y, 1H), 5,87-5,96 (m,1H), 5,71 (d,
J=38,4Tu, 1H), 5,06-5,22 (m, 3H), 4,60 (dd, J; =5,6 'y, /=144 T, 1H), 3,72 (d, J=11,6
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T, 1H), 3,48 (d, J = 11,6 T, 1H), 2,62-2,67 (m, 1H), 2,23-2,29 (m, 1H); UDP-KXXMC: m/z
=422 [M + Na]*.

[00299] Ipumep nonyuenus (P20-6): k pactsopy P20-5 (270,0 mr, 0,7 mmounb)

B cyxoM JIXM npu KT npu nepemernmuBanuu nodasisuim umuaaszon (400,0 mr, 5,9 MmMmoib) u
TBSCI (390,0 mr, 2,6 mmonb). Cmech nepementusanu npu KT B Teuenne 18 uacos. Pacteop
pasbaBmsuin DA. PacTBop mpoOMBIBANIM COJIEBBIM pPAacTBOPOM W cymmiau Hangy NapxSOa.
PactBoputens ypamsii M OCTAaTOK OYMINAIM HAa KOJOHKe ¢ cuinukareneMm (20~40%
pactBopamu DA B II3) ¢ monydyennem coenmHenus P20-6 B Bume Oenoii mens (280 wr,

80,7%). UDP-XKXXMC: m/z 537 [M + Na]".

[00300] Ipumep nonyuenus (P20-7): k pactsopy P20-6 (280,0 mr, 0,5 mmounb)

B cyxoM MeCN npu KT npu nepememusanuu nodasmsuia TPSCI (350,0 mr, 1,2 mmons), NEt3
(400,0 mr, 4,0 mmone) u JIAMAII (270,0 mr, 2,2 mmonb). Cmech nepememuBanu npu KT B
TedeHue 18 yacos. Peakuuo racunu pacTBopoM amMmmuaka. OpraHudeckuil clioil mMpoMbIBaIH
COJIEBBIM pacTBOpoM U cywmmiau Hag Na,SO4. PacTBopuTens ynansiv M OCTaTOK OYHUINAIU

npu nomoin TCX (¢ mpumeHerneM JA) ¢ nonyuenueM coenuHenus P20-7 B sune Oenoi

nens! (240,0 mr, 85,7%). UDP-KXMC: m/z 514 [M + HJ".

[00301] Ilpumep nonyuenus (P20-8): x pactsopy P20-7 (270,0 mr, 0,5 MMoub)

B cyxoM JIXM npu KT mpu nepememubanuu nodasisuiu AgNOs (1,5 r, 8,8 mmois), MMTrCl
(450,0 mr, 1,5 mmonp) u koumaud (500,0 mr, 4,1 mmonb). Cmecs nepememuBanu pu KT B
teueHue 18 uacos. Pacteop pasbasmsmn AXM. OpraHuueckuil Ciof MpOMBIBAIH COJEBBIM
pacTBopoM u cymmiu Hax Na,SO,4. PacTBopuTenb yaaasiid U OCTATOK OYHUINAINA Ha KOJIOHKE €
cunukareiem (20~40% pacteopamu DA B I19) ¢ nonmyuennem coeaunenuss P20-8 B Buze

6emnoii mens! (300 mr, 81,6%). UOP-KXMC: m/z 786 [M + HJ".

[00302] Ipumep nonyuenus (20a): k pactsopy P20-8 (170,0 mr, 0,3 mmonb) B

cyxom MeOH npu nepememmusannu nodasmsmu NH4F (300,0 mr, 8,1 mmonb) u cMmech
KUTATUII ¢ OOpAaTHBIM XOJIOAMJIBHUKOM B TedeHue 24 4acoB. PacTBopuTeIbh yHANSIN MPU
MOHMKEHHOM JaBJICHUU U OCTATOK OYHUIIAIHN HA KOJIOHKE C CHIMKareneM (2~5% pacTBopamu
MeOH B JIXM) ¢ nonyuyeHHEM HEOUYHIIEHHOIro MpoaykTa. Jlanee HEOUHIIEHHBIH NPOAYKT
OUMINAIU TIpH momomn odpameHHo-(pa3osoii BOXKX (Boma u 0,1% HCOOH B MeCN) ¢
nosyueHueM coenunenus: 20a B suae Oenoro TBepaoro Bemectsa (47,0 mr, 49,8%). 'H-samP

(CDs0D, 400 MI'n) 0 8,13 (d, J =8,4 I'u, 1H), 6,12 (dd, J;=3,2T1, J,=12,0 'y, 1H), 5,87-
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5,97 (m, 2H), 4,98-5,14 (m, 3H), 4,45 (dd, J;=5,2Tu, J,=17,6 Ty, 1H), 3,71 (d, /= 11,6 T'Ly,
1H), 3,54 (d, J = 11,6 T'u, 1H), 2,54-2,59 (m, 1H), 2,33-2,39 (m, 1H); UOP-KXMC: m/z 286
[M + HJ".

IHPUMEP 21

IIpumep noaviuenus coeaunenud (21a)

NHMMTr NHMMTr
7 N {/ \<N
TBSO 0 N_ﬁO —» TBSO 0o N—< E—
/ N 0
TBSO F TBSC F
P20-8 P21-1

NHMMTr NH,

Ho~ o N ___ . H oN—<
/\/\\\(_7'0 /\

- ~ P

HO HO F
P21-2 21a
[00303] Ilpumep nonayuenus (P21-1): x pactsopy P20-8 (250,0 mr, 0,3 MMoub)

B MeOH mnpu nepememmBannu noGasmsmn Pd/C (500,0 Mr) m cMech mepeMeluBaid B
armocepe H, (6amnon) mpu KT B Teyenue 18 yacos. PeakunonHyo cMech GUIbTpOBaIu U
pPacTBOPUTENb YAAJSUIN MPH MOHIKEHHOM AapieHHH. OCTaTOK OYUINAIN MPHU ITOMOIIHU TIpeT.
TCX (30% pactBopom EtOAc B I13) ¢ nonyuenunem P21-1 B Bunme Oenoti nenst (210,0 wr,
84,0%).

[00304] Ilpumep nonyuenus (P21-2): x pactsopy P21-1 (210,0 mr, 0,3 MMoub)

B cyxoM TI'® mnpu nepememmBanuu nodaemsmm TBA® (1 mi, 1 MMonb) U CMeCh
nepememinBanu npu KT B Teuenue 18 wacos. PacTBopurend yaansiiau Npu MOHUKEHHOM
JaBJIeHUHU U ocTaTok ouunuianu npu nomomu npern. TCX (30% pactsopom EtOAc B I19) ¢
noyyueHueM coennHenns 21a B Bune Oenoii nenst (111,2 mr, 74,6%). 'H-samP (JIMCO-d6,
400 MI'u) 08.49 (s, 1H), 7,75 (d, J = 6,8 T'y, 1H), 6,83-7,32 (m, 14H), 6,25 (d, J = 7,6 'y,
1H), 5,95 (dd, J; =48 I'y, J, = 14,8 I'y, 1H), 5,48 (d, J = 5,6 I'y, 1H), 4,86-5,15 (m, 2H),
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4,15-4,21 (m, 1H), 3,72 (s, 3H), 3,38-3,49 (m, 2H), 1,24-1,58 (m, 4H), 0,84 (t, /= 7.2 I'Ly,
3H); UDP-MC: m/z 560 [M + H]".

[00305] Ipumep nonyuenus: (P21): coenunenne P21-2 (81 mr) pacteopsiiu B

cmecu (5 M) mypaBbuHOM KuciaoTbl (80%) u Bombl (20%). IlomyudeHHbI pacTBOp
nepemeninBanu npu KT B Teuenue 3 yacos, a 3aTeM KOHLeHTpupoBanu. OCTaTok Tpu pasa
COBMECTHO BBIMIAPUBAIN CO CMECBI0 METaHOJ/TONyoJd. B pesynbrare xpomarorpaduu c
CUJIMKarejeM ¢ rnpuMeneHueMm 5-12% pactBopoB Meranoja B JAXM mnomydanu cMech IBYX
COEIMHEHU, KOTOPYIO PacTBOPsUIM B METaHOJIE C Kariell KOHLIEHTPUPOBAHHOIO BOJIHOIO
pacTBOpa aMMHaka U KOHLEHTpupoBaiu. OCTaTOK OYHINAIM Ha KOJOHKE C CHJIMKarejem ¢
npumMeHeHueM S5-12% pacteopos meraHona B JIXM ¢ nonyduennem coenunenus 21a (27 mr) B
Buze 0eJoro TBEPIOro BelIeCTBa; 'H-samP (CD;s0D, 400 MI'n) 68,05 (d, J =7,6 T'u, 1H),
6,06 (dd, J; =28 Ty, J; =16 T'u, 1H), 5,87 (d, J = 7,6 I'y, 1H), 5,10 (dd, J = 3,2, 5,2 I'ny,
0,5H), 4,96 (dd, 3.2, 5,2 I';, 0,5H), 4,42 (dd, J = 5,6, 17,2 T'y, 1H), 3,67 (dd, J = 11,6, 76 'Ly,
2H), 1,70-1,79 (m, 1H), 1,31-1,61 (m, m, 3H), 0,94 (t, /= 6,8 T'u, 3H). MC: m/z 417 [M + 2-

MeTHJIrenTIIaMuH] " .
IIPUMEP 22
Ilpumep noavuenus coexuHenus (22a)
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[00306] Ilpumep noayuenus (P22-1): k pactsopy P20-2 (5,23 r, 23,1 mmonb) B
6essonaoMm MeOH (50 mn) npu KT poGasmsanu PbCO; (12,7 r, 46,3 mmoas). 3atem npu 0°C

no karsiM goGasisuin pacteop L (11,7 r, 46,3 mmonb) B MeOH (10 mu). PeakiioHHy0O
cvech nepememuBanu npu KT B Teuenune HOun. Peaxkuumro racmmm NaxS,O3 u cmech
pactBopsuid B DA. Opranuueckuii cnoit cymunu Hag NaxSO4 u koHueHTpupoBanu. OcTtaTok
ouninain Ha KojoHke (pactBopamu AXM/MeOH ot 100/1 mo 20/1) ¢ nonyuernunem P22-1 B
Buze Oenoro TBepaoro Bemectna (5,6 T, 71,8%). 'H-samP (CD;0D, 400 MI'n) 67,67 (d, J =
8,0I'y, 1H), 5,88 (dd, J; =J>=7,6 T, 1H), 5,73 (d, /J=8,01'y, 1H), 5,24 (dd, J; =44 T, J>
=6,4Tu, 1H), 5,11 (dd, J; =6,4 'y, J> = 6,0 ', 1H); 4,65 (dd, J; =20,0 ', J> = 20,4 I'ny,
1H), 3,67 (d, J=11,6 T, 1H), 3,54 (d, J = 11,6 ', 1H), 3,43 (s, 3H).

[00307] Ipumep nmonyuenus (P22-2): xk pacrsopy P22-1 (5,6 r, 14,5 mmonb) B

6esponrom nupuaune (20 mu) npu 0°C npu nepememmBanuu 1o Karmsm nobasisin BzCl
(2,9 1, 20,9 mmonb). Cmech nepemernnBain npu KT B teuenne 10 gacos. Peakuro racumm
H,O u pactBop koHuentpupoBanu. OCTaTOK pacTBOPsUTH B DA U MPOMBIBAJIN HACBIIEHHBIM
pactBopoM NaHCO;. Opranmueckuii cioii cymmmn Hagy NaySOs M KOHUEHTPHUPOBAIIH.
Ocratok ouuanu Ha KojoHKe ¢ cunukareneM (20~40% pacteopamu DA B IID) ¢

nonyueHuem P22-2 B Bune 6enoit nensl (4,9 1, 74,2%).

[00308] Ilpumep nonyuenus (P22-3): P22-2 (4,9 r, 10,0 mmons), BzONa (14,4

r, 100 mmonp) u 15-kpays-5 (22,0 r, 100 mmons) cycnieanuposain B JIM®D (200 mi). Cmech
nepememuBanu npu 60-70°C B Teyenue 3 nueit. Ocanok ynausanu nyteM QUIBTPOBAHUS U
¢unbTpar pazdasisuiu DA. PacTBOp MPOMBIBAIIN COJIEBBIM PACTBOPOM U CyIIHIN Hag NaxSOjy.
PactBoputens ypamsii M OCTAaTOK O4YMINAIM HA KOJOHKEe ¢ cuinukareneMm (20~60%

pactBopamu DA B [13) ¢ monyuenuem P22-3 B Bune Genoii nensl (2,3 1, 47,9%).

[00309] Ilpumep nonyuenns (P22-4): P22-3 (2,3 r, 4,8 mmons), IMAII (1,2 T,
9,6 mmosb), TPSCI (2,9 1, 9,6 mmonb) u EtzN (0,97 r, 9,6 mMonb) cycnieraupoBainu B MeCN

(10 mu). Cmech nepememubanu npu KT B Teuenne 14 wacos. K cmecu nodasnsin NHz B TT'®
(nacbimennbiii npu 0°C, 100 mu1) u cmech nepememmusanu npu KT B TeueHue 2 4acos.
PacTBopuTens yaansiii 1 OCTaTOK OYUIIATIN Ha KoJioHKe (pacTBopamu JIXM/MeOH ot 100:1
no 50:1) ¢ nonydeHueMm HeouuineHHoro mnpoaykrta (1,2 r). HeoumineHHbI nOponykT
pactBopsutu B rupuannae u godassuii BzCl (0,42 1, 3,0 Mmoinb). CMech nepeMennBaiy npu

KT B Teuenne 16 yacoB u peakuuio racwid Bomou. PactBopurens ymansyii U OCTaTOK
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OUMILNATN Ha KOJIOHKe ¢ cuiukarejem (pactsopamu I19:9A or 2:1 no 1:1) ¢ momyuennem

P22-4 B Bune 6em0ii nensl (460 mr, 31%).

[00310] [lpumep monyyenus (22a): P22-4 (0,46 r, 0,8 MMoJb) pacTBOpsIA B

HaCBILIEHHOM MeTaHOJIbHOM pacTBope ammuaka (100 mi) u cmech nepememnaiu npu KT B
tedeHue 14 udacos. PactBoputens ypansnum u ocratok pactsopsiin B HoO u nmpomsiBanu
JAXM. Bopnyio ¢aszy nuoduausupoBaiv, a 3aTeM OYHINAIN mpu momMomu mper. BOXKX
(0,1% pacTBOPOM MYpPaBbUHON KHCJIOTBI B CMECH BOJA/alICTOHUTPHI) C TOJyHYCHHEM
coenuHeHus 22a B Buae Oenoro TBepaoro Bemectsa (145 mr, 78,9%). 'H-samP (CDs0D, 400
MI'n) 67,88 (d, J=7,6 Ty, 1H), 6,03 (d, J = 18,4 T'y, 1H), 5,87 (d, J = 7,6 Ty, 1H), 4,86-
5,00 (m, 1H), 4,49 (dd, J; =23,2Tu, J, =22,8 'y, 1H), 3,90 (d, J=12,0 'y, 1H), 3,66 (d, J =
12,0 T, 1H), 3,41 (s, 3H); UDP-MC: m/z 276 [M + H]".

HPUMEP 23

IIpumep noavuenus coeaunenud (23a)
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[00311] Ipumep nonyuenus (P23-2): k pactsopy P23-1 (3,1 r, 4,5 mmoib) B
JIM® (30 mn) gobasnsiiu 6e3Boanbiii KoCOs (1,24 1, 9,03 mmonb) 1 PMBCI (1,40 1, 9,03

Mmonb). CMech nepeMelIuBaiu NpU TeMIlepaType OKpy»Karoluel cpefbl B TeUeHHE HOYH.
Peakumto racunm BOmoOW W pacTBOp OKcTparupoBanin  DA. Opranudeckuidl  CIou
KOHLIEHTPHUPOBAJIU U OCTATOK OYMINAJIN Ha KOJOHKE ¢ cuiukareneM (pactsopamu 113:9A ot
10:1 pgo 4:1) ¢ mony4eHHEeM MPOMEKYTOYHOTO COEAWHEHHUs B BHUAE O€JOro TBEPIOTO
emectsa (2,36 r, 74,8%). 'H-SIMP (CDCls, 400 MI'w) §7,29-7,88 (m, 23H), 6,83-6,98 (m,
6H), 6,35-6,45 (m, 1H), 4,51-5,50 (m, 6H), 3,89-3,95 (m, 9H), 3,66-3,71 (m, 2H),3,03 (d, J
=11,2 I'n, 1H), 1,21 (s, 9H), 0,89 (m, 9H), 0,01-0,11 (m, 6H). ITpome:kyTOUHOE COEMMHEHME

MPUMEHSJIN Ha CAEAYIOLEeN CTaauHu.

[00312] K pacrBopy mpomeskytounoro coenunenus (11,0 r, 10,47 mmonb) B
oe3somaom TI'®@ (100 mu) nmpu KT mpu nepemermmBanuu godasisuiu TBA®D (8,20 r, 31,42
MMOJIb) U cMmech nepememmuBanu npu KT B Tedenuwe 5 vaco. PacTBopurens ypaasiiu u
OCTaTOK OYMINAJIIA HAa KOJIOHKE ¢ cuiukareneMm (pactsopamu I19:9A or 5:1 go 1:1) ¢
MOJIy4€HHEM BTOPOTO MPOMEXKYTOYHOTO COEIMHEHHs] B BHIE OEJNOro TBEPIOrO BELIeCTBA

(5.99r, 82%).

[00313] K pactBopy BTOpOro mpomexyrodHoro coeaunenust (500 mr, 0,716
mMmonb) B GessomroM TI'® (10 mu) mpu 0°C npu nmepeMeInMBaHUM MO KarusiM 100aBIsIH
NaH (51,5 wmr, 2,14 mmonb) u BnBr (365 wr, 2,14 mmonb). Cmech nepemermuanu npu KT B
TedeHue Houu. Peakuuro racund  BOJOM M pacTBOp  dKCTparupoBanu  JA.
KOHUEHTPUPOBaHHYIO OpraHUYeckyr a3y OuMINadl Ha KOJOHKE C CHJIMKareyiem
(pactBopamu I19:2A ot 10:1 no 4:1) ¢ monydyeHUeM TPETbEro MPOMEKYTOUHOTO COEAUHEHHS

B Bue Oejioro TBepaoro Bemectsa (496 mr, 79%).

[00314] Tperbe mpomexkyrounoe coenunenue (2,5 r, 2,84 mmonp) mpu KT
pactBopsuiu B 80% pactBope HOAc (25 mn) u cmech nepememmBain npu KT B TeueHue
Houu. Peakimto racunu MeOH u pactBopurens ynansnu. HeounineHHbIM TpOAYKT OYUINAIN
Ha KOJIOHKE ¢ cumkareneM (pactsopamu [12:9A ot 5:1 no 1:1) ¢ nonyuennem P23-2 B Buze

oenoro TBepaoro BemecTna (1,2 , 73%).

[00315] Ipumep nonyuenus (P23-3): k pacrsopy DAST (1,39 r, 8,68 Mmmoib) B

6e3BonHO Tosyose (15 mu) mpu -78°C mpu nmepemMenMBaHuU MO KaruisiM 100aBIsI PaCTBOD
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P23-2 (1,0 r, 1,73 mmoab). Cmech nepememmsany mnpu -78°C B Teuenne 30 muu. Pactsop
nocTeneHHo Harpesaau 1o 60°C, a 3aTeM nepeMeluBaiu B TeueHne Houu. CMeCh BIMBAIM B
HachimeHHbl pacTBop NayCOs. KOHIUEHTpHPOBAHHYIO OPTaHUYECKYHO (ha3y OYHUINAIU Ha
KoJIoHKe ¢ cumkareneMm (pactopamu [19:9A ot 10:1 mo 4:1) ¢ nonyuernnem P23-3 B Buze
Oenoro TBepaoro Bemectna (449 wmr, 45%). '"H-amMmp (CDs0D, 400 MI'n) 67,87 (d, J = 8,4
I'u, 1H), 7,27-7,37 (m, 12H), 6,82-6,84 (m, 2H), 6,14 (dd, J = 16,8, 2,0 I'u, 1H), 5,18-5,50
(m, 4H), 4,96 (s, 2H), 4,45-4,.88 (m, 7H), 3,67-3,89 (m, SH).

[00316] Ipumep monyuenwns (P23-4): cmech P23-3 (1,20 1, 2,07 mmounb) u CAN

(ammonmeBo-iepueBas cenutpa) (3,41 r, 6,23 mmonb) B pactBope MeCN:Boga (3:1, 10 mn)
nepemermuBau npu KT B Teuenue Houu. JloGasmsuin coneBoit pactBop (10 mu) u cMmech
skcTparapoBaiu JA. OObeIUHEHHbIE OPraHUYECKNE SKCTPAKTHI CYIIMIIN U BBITAPUBAIH TIPU
MOHIKEHHOM JnaBjieHnn. OCTaTOK OUMINANIK MPH MOMOIIN XpOMaTorpaguu ¢ CUIHMKareiem
(pactBopamu I19:2A ot 10:1 go 2:1) ¢ nmonyuenuem P23-4 B Buze >XeNTOro TBEPIOIO

BenectBa (475 mr, 49,8%).

[00317] IIpumep noaydyenus (P23-5): x pacrsopy P23-4 (550 mr, 210 mmonb) B

6e3sogaoM MeCN (10 mu) mpu KT npu nepemermmnsanuu nobdasnsiimm TPSCI (725 wmr, 2,40
mMmonb), JAMAIT (293 mr, 2,40 mmone) u TOA (242 wmr, 2,40 MMOJIb) U CMECh TIEPEMEIIHBAIH
npu KT B Teduenue Houn. [lobasmsim NH4OH (25 M) 1 cMech mepeMelnBaiyd B TeUeHUE 2
yacoB. PacTBopuTens yaansan U OCTaTOK OYMINAIN HAa KOJIOHKE C CHUJIMKaresieM (pacTBopaMu
I123:9A or 8:1 no 2:1) ¢ nonyuennem P23-5 B Bune Gemoro TBepmoro Bemmectsa (700 mr
HquHmeHHoro).lH—ﬂMP (CDs0D, 400 MI'u) 67,86 (d, J =8,4 T, 1H), 7,27-7,36 (m, 10H),
6,13 (dd, J; =172 Ty, J, =2,0 I'y, 1H), 5,48-5,53 (m, 1H), 5,11-5,26 (m, 1H), 4,44-4,74 (m,
7H), 3,89 (dd, J; =104 T, J, =2,0I'y, 1H), 3,69 (dd, J; = 10,8 I'y, J> =1,6 T'y, 1H).

[00318] Ilpumep nonyuenus (P23-6): x pacrsopy P23-5 (1,0 r, 2,18 mMMmonb) B

oe3BomHoM XM (15 mn) npu KT nmpu nepememmuanuu nodasmsuin MMTrCl (2,02 1, 6,56
mMmonb) U AgNO3 (1,11 1, 6,56 mmonb) u cMmech niepemernnBain npu KT B Teuenue Houm.
Teepnoe BemecTBO OTGUIBTPOBBIBATN U poMbIBa JIXM. @UIbTpaT NPOMBIBAIIN COJIEBBIM
pactBopoM u cymmiau Hax Nap,SOs. Opranudeckyro (pasy KOHLUEHTPHPOBAIHM W OCTATOK
OUMINATN Ha KOJIOHKE ¢ cuiukareiem (pactsopamu I19:9A or 8:1 no 2:1) ¢ monmyuennem

P23-6 B Buzne Oesoro TBepaoro Bemectsa (520 mr, 41%).
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[00319] Ilpumep noaydenus (P23-7): x pacrsopy P23-6 (520 wmr, 0,713 mmounb)

B aleToHe MNpu mnepememuBanuu nodasmsuin popmuar ammonus (2,0 r, 31,7 Mmoub,
nopuusima) U 10% mnamnanuii Ha yriaepoxe (1,0 r). CMech KuMATWIH C OOpaTHBIM
XOJIONUJIPHUKOM B TedeHue 12 yacoB. KaranusaTtop OTQUIBTPOBBIBAIM W MPOMBIBAJIH
pactBopurenem. K ¢unbrpary nodaBnsiim DA W NPOMBIBAIM  COJIEBBIM  PACTBOPOM.
KOHLIEHTpUpPOBaHHYIO  OpraHu4eckyro (a3y OdYMINaIM TP TMOMOIIU  KOJOHOYHOM
xpomarorpadun (pacreopamu JIXM:MeOH ot 100:1 no 15:1) u npen. TCX ¢ nony4yernem
P23-7 B Bune 6enoro tBepaoro eemectsa (270 mr, 69,0%). '"H-s1mP (CD;0D, 400 MI'ny) &
8,54 (s, 1H), 7,73 (d, J = 7,6 ', 1H), 7,13-7,32 (m, 12H), 6,83 (d, J = 8,4 'y, 2H), 6,29 (d, J
=7,6 I'y, 1H), 5,99-6,04 (m, 1H), 5,82 (d, J =5,6 I', 1H), 5,39 (t, J = 5,2 'y, 1H), 5,09 (t, J
=5,2Tn, 1H),4,32-4,58 (m, 3H), 3,54-3,72 (m, 5H). UDP-MC: m/z 549,6 [M + H] *.

[00320] llpumep monyuenus (23a): P23-7 (130 wr, 0,236 mmons) npu KT

pactsopsumu B 80% pacteope HCOOH (20 mn) u cmech nepememusanu npu 50°C B TeueHue
12 gacoB. PacTBopuTenb ynaasiii U OCTATOK JIBAKIbI COBMECTHO BBITIAPUBAIIN C TOJYOJIOM.
Octatox npu 60°C nosropHO pacteopsiin 8 MeOH (20 M) U NpomoKaay MepeMernBaHie
B TeueHue 48 yacoB. PacTBOpUTENb OIS W OCTATOK OYHINATH MPH MTOMOIIH KOJIOHOYHOH
xpomarorpaduu (pacreopamu IXM:MeOH ot 100:1 mo 10:1) ¢ monyuyeHueM COeTUHEHUS
23a B Buze Oenoro TBepIoro Bemiectra (45 mr, 69,0%). '"H-amMmp (CDs0D, 400 MTI'n) o 8,00
(d,J=7,6Tu, 1H), 6,13 (dd, J; = 16,0 ', J =4,0 'y, 1H), 5,89 (d, J = 7,6 T'u, 1H), 5,18-
5,21 (m, 1H), 5,05-5,07 (m, 1H), 4,60 (s, 1H), 4,51-4,57 (m, 2H), 3,84 (dd, J; =12,0 1, J, =
2,0 Tu, 1H), 3,75 (dd, J; = 12,0 T'w, J; = 2,0 T, 1H). UOP-MC: m/z 277.8 [M + H], 554.8
[2M + H]*.

HHPUMEP 24

IIpumep noaviuenus coeannenud (24a)
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[00321] Ilpumep nonyuenus (P24-2): k pacteopy P24-1 (30,0 r, 100,0 mmonb)

B mupuaune (300 mun) mpu 25°C noGasnsimu BzCl (56,0 r, 400 mmons). CMech nepeMennBaim

npu 25°C B Tedenue 15 wacoB. CMeCh KOHIEHTPUPOBANM M OYUINAJIM IIPH IOMOLIN

KOJIOHOUHOUM Xpomartorpadum (pactBopamu I[12:9A or 20:1 go 2:1) ¢ mnonyueHuem

HeouwnineHHoro P24-2 (55,0 r, 81%).

[00322] Ilpumep noayuenus (P24-3): P24-2 (55,0 r, 92 MMonb) pacTBOpsiau B

80% BomHOM pactBope HOAC 1 cMech KUTIATUIN ¢ OOPATHBIM XOJIOAMIBHUKOM B TedeHue 14

qaCoOB. PaCTBOpI/ITeJ'Ib YAAIdAJIn T1pPpU TNOHUXKCHHOM JHAaBJICHUHM W OCTATOK COBMECTHO
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BbITIApUBAJIX C TOJYOJIOM. OcTtaTok OUYHIIAJIKN Ha KOJIOHKE € CHUJIHMKarejicem (paCTBOpaMI/I

II3/3A ot 4:1 o 2:1) ¢c nony4uennem P24-3 B Bune 6enoro Teepaoro Bemectsa (39,2 r, 83%).

[00323] Ipumep monyuenus (P24-4): P24-3 (39,2 r, 83 MM0b) pacTBOPSIIN B

HACBIIEHHOM METaJbHOM PAacTBOPE aMMMAaKa U MOJIyYEHHBIH PacTBOP NMEpPEMELINUBAIU MPHU
KT B Teuenue 15 uacoB. PacTBopuTenb ypansad M OCTaTOK OYMINATIM Ha KOJOHKE C
cunukareiem (pacropamu AXM/MeOH ot 50:1 mo 20:1) ¢ nmonyuenunem P24-4 (21,0 r,
95.8%).

[00324] Ipumep nonyuenus (P24-5): x pacreopy P24-4 (21,0 r, 79,5 Mmmob) B

mupupune (250 mn) mpu 0°C mobasmamm DMTrCl (28,2 r, 83,5 mmonb). Pacteop
nepememinBanu npu KT B Teuenue 15 wacos. Peaxkuutro racunu MeOH u pactsop
KOHLIEHTPUPOBAJIU A0CyXa NMpU NOHMKeHHOM naBieHuu. Ocratok pactBopsuin B EtOAc u
npoMbiBani Bogon. Opranuyeckuii cioi cymunu Haa NapSO4 u koHIeHTpupoBaiu. OcTtaTok
pactBopsuiu B JIXM (300 mu). HobGasmsuin umuaaszon (13,6 r, 200 mmons) u TBSCI (30,0 1,
200 wmmonb). Peaknumonnyro cmech nepememuBanu npu KT B Tteuenue 12 4acos.
Peaximonnyro cmech npomeiBaiu NaHCOs u coneBeiM pactBopoM. OpraHudeckuil cioi
cymwnnu Hax Na,SO4 u koHueHtpuposanu. Ocratok (48,5 1, 79,5 MMOJb) B pacTBOPSIIN B
80% BoaHoM pactBope HOACc (400 mi). Cmech nepemernsanu npu KT B Teuenue 20 vacos.
Cwmecp pazbaBmsuin EtOAc u mpomsiBanmu pactBopomM NaHCO; M coneBbIM pacTBOPOM.
Oprannueckuii cimoit cymuau Han NapSOs4 ¥ OYMIIANM TOpPpU TOMOIIH  KOJIOHOYHOM
xpomartorpadun ¢ cunukarenem (1-2% pactsopamu MeOH B JIXM) ¢ nonyyenuem P24-5 B
Buze Oernoro Teepnoro Bemmectsa (21,0 v, 70%). 'H-samP (400 MI'u, MeOD) 67,83 (d, J =
8,0 I'u, 1H), 6,14 (dd, J;=6,0 'y, J>= 10,0 I'u, 1H), 5,73 (d, J = 8,4 T'u, 1H), 4,38-4,46 (m,
1H), 3,89-3,91 (m, 1H), 3,88 (dd, J;=2,8 'y, J»=5,2T1, 1H), 3,72 (dd, J;=2,8 T, J»,=5,2
I'u, 1H), 0,93 (s, 9H), 0,15 (m, 6H). UDP-MC: m/z 379,1 [M + H]".

[00325] Ipumep nonyuenus (P24-6): x pacreopy P24-5 (21,0 r, 55,6 mmob) B

6e3somaoM CH3CN (200 mun) mpu KT nobasmsmu IBX (17,1 1, 61,1 mmons). Peakipionnyro
CMeCh KMITSTUIIM ¢ OOPaTHBIM XOJOIUIBHIKOM B TedeHHe 1 4aca, a 3aTem oxnaxaanu n0 0°C.
Ocanok oTuIbTPOBBIBATIN U (PUIBTPAT KOHLIEHTPUPOBAIU ¢ TIOJYUYEHHUEM allbJeTUaa B BUIE
skenroro TBepaoro Bemiectsa (21,0 r, 55,6 mmonb). K pactBopy ampperunma (21,0 r, 55,6
MMOJIb) B nuokcane (200 min) mobasnsmu 37% pacteop CHL0 (22,2 mut, 222,4 mmonb) U 2 H.

BoaHbIi pactBop NaOH (55,6 mi, 111,2 mmons). Cmeceh nepemeruBanu rpu KT B Teuenue 2
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4yacoB, a 3aTeMm Hehrpanu3osbiBa AcOH no pH = 7. K peakmuonHo# cMmecu no0aBisuiu
EtOH (50 m) u NaBHy4 (12,7 r, 333,6 mmonb). Cmech nepemernnsanu pu KT B reuenue 30
MuH. Peakimro racwim HaceimmeHHbIM pacTBopom NH4Cl u  skcrparmpoBamm  DA.
Oprannueckuil cnoit cymmnu Hax Na,SOs u xoHueHTpupoBanu. OCTaToOK OYMINAIM NPU
NIOMOIIM KOJIOHOYHOH Xpomarorpaduu ¢ cuimukareneM (1-3% pacrsopamu MeOH B IXM) ¢

nonyuenuem P24-6 B Bune Genoro TBepaoro semectsa (13,5 r, 59,5%).

[00326] Ipumep nonyuenus (P24-7): x pacreopy P24-6 (13,5 r, 33,1 Mmmob) B
JAXM (100 m) mpu 0°C pgobasnsumm mupuanda (20 mon) u DMTrCl (11,2 r, 33,1 mMMonb).

PactBop mepememmuBanu mpu 25°C B TeueHue 3 4acoB, a 3ateM obOpabareiBamn MeOH (30
mi1). PacTBOpUTE TH YIASUIM M OCTATOK OUMIIAIU MPU MOMOIIH KOJIOHOYHOM XpoMaTorpapuu
¢ cunukarenem (pactBopamu AXM:MeOH ot 300:1 mo 100:1) ¢ monmyueHuem ocrtatka.
Ocrarok pactBopsuii B 0e3sogHom mupuauHe (150 mur) u TBDPSCI (16,5 1, 60 MMoib) u
nobasysin AgNO3 (10,2 r, 60 mmons). Cmech nepemernusanu pu 25°C B Teuenne 15 4acos,
a 3ateM (unbTpoBamu U KOHHEeHTpUpoBagu. CMmech pactBopsuin B EtOAc u mpombiBaiiu
coneBbiM pacTtBopoM. Opranmueckuii cioit cymmnu Han NapSOs. Ouuimanu npu mOMOLIH
KOJIOHOUHOU Xpomarorpaduu ¢ cunukarenem (pacrsopamu JIXM:MeOH ot 300:1 go 100:1)
C MOJy4YE€HUEeM NPOAYKTa B BHAE KeAToro TBepaoro Bemectsa (16,2 1, 85,3%). Teepmoe
BelecTBo pactBopsuin B 80% BognoMm pacteope HOAc (400 mn). Cmech nepemernnBaig mpu
KT B Teuenue 15 ugaco. Cmech pasbasisuim EtOAc u mpombiBaiiu pactBopoM NaHCO; u
coyieBbIM pacTBOpoM. Opranuueckuil cioit cymuian Hag NaxSO4 U ouuInanu mnpu moMOLTH
KOJIOHOYHOH xpomMatorpadun ¢ cunukarenem (pactsopamu IXM:MeOH ot 200:1 no 50:1) ¢
nonyueHuem P24-7 B Bune 6enoro Teepaoro BemecTna (9,5 r, 86,5%). '"H-amp (CDs0D, 400
MTI')) 67,39-7,70 (m, 11H), 6,34-6,38 (m, 1H), 5,12 (d, J = 8,0 T'u, 1H), 4,79 (dd, J; = 10,0
I'm, J, =16,0Tw, 1H), 4,14 (dd, J; = 1,6 T'u, J, = 11,6 ', 1H), 3,48-3,84 (m, 2H), 3,49 (dd,
Jir=16Tnu,J;=11,6Tu, 1H),1,12 (s, 9H), 0,92 (s, 9H), 0,16 (s, 6H).

[00327] Ipumep nonyuenus (P24-8): k pactsopy P24-7 (6,0 r, 9,3 mmoib) B

6essomom JIXM (80 mn) mpu 0°C B armochepe azora mobasisiiu nepuopmHan Jlecca-
Maptuna (7,9 r, 18,6 mmonb). Peaknmonnyto cmech nepememuBanu npu KT B Teuenue 1
yaca. PacTBopuTenb ymansin B BaKyyMe M OCTaTOK PAacTUPAU ¢ ITUITHWIOBBIM 3dupom (50
mut). Cmech ¢uibTpoBain depes3 cinoit MgSO4 u oprannyecKuil pacTBOPUTEIND MEPEMEIIHBAIN
¢ paBabiM oOObeMoM NaS;03.5H,O B HaceimenHom pacteope NaHCO; (50 mim) nmo

NPOSICHEHUs1 OpraHudeckoro cijos (mpubsn. 10 muH). OpraHudeckuil CJIOH OTHENSUIH,
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MPOMBIBAJIN COJIEBBIM pacTBopoM Hu cywmwin Han MgSO,. Tlocne KOHUEHTpUPOBaHUS B

BakyyMme nony4anu P24-8 B Bune kpacHoro Teepaoro Bemiectsa (5,8 , 98%).

[00328] TIpumep HOJIVUEHUS (P24-9): K cMecu Opommuna

metunrpudenundochonus (9,6 r, 27,0 mmons) B Gespogaom TI'D (60 mu) mpu -70°C B
atMocdepe azora npobasmsuin n-Buli (10,8 wmy, 27,0 mmonb). PeaklmoHHYIO CMech
nepememuBanu npu 0°C B Teuenne 30 mumn. Ilpu 0°C B armochepe a3ora 1Mo Karism
nobasysiu pacteop P24-8 (5.8 r, 9,0 mmonb) B 6e3pogaoM TI'®@ (20 mun). PeakinonHyrO
cmech nepemewnBaiu npu KT B teuenue 12 wacos. Peakuuto racuimu NH4Cl u pactBop
skcrparupoBanu EtOAc. Opranudeckuil clioil OTAENSIM, CYLWIWIM U KOHLEHTPUPOBAIU U
OCTaTOK OYMIIAIN MPU MOMOINU KOJIOHOYHOHM Xxpomarorpadpuu ¢ cujamkareneM (pacTBOpamu
JIAXM:MeOH ot 300:1 no 100:1) ¢ nmonyuenuem P24-9 B Bume Genoro TBepaoOro BemECTBa
(3,01, 51%).

[00329] Ipumep nonyuenus (P24-10): k pacreopy P24-9 (2.9 r, 4,5 mmonb) B

6essonaom MeOH (20 mi) mpu 25°C B armocdepe Bonopona nobasysimu Pd/C (1,4 r). Cmech
nepememuBanyu npu 25°C B Teuenue 1 4aca. PacTBop QuibTpoBanM, BbIMAPUBAIKM J0CYyXa U
OUMINATN Ha KOJOHKE ¢ cuiukarenem (pacrBopamu JXM:MeOH ot 300:1 mo 100:1) ¢

nonyuenuem P24-10 B Bune 6enoro tTeepaoro Bemectsa (2,3 1, 79,3%).

[00330] Ilpumep nonyuenus (P24-11): x pacreopy P24-10 (1,0 r, 1,55 mmounb)
B 6e3BogHoM CH3CN (20 mun) mpu KT nobasnsmm TPSCI (940 wmr, 3,1 mmons), JIMAIT (380

mr, 3,1 mmonb) u NEts (470 mr, 4,6 Mmob). Peakiimonnyto cMmech nepemernnBain rnpu KT B
teueHue 5 dacos. JloGasmsim NH4OH (8 M) M peakuMoHHYIO CMeCh TNepeMELIuBaId B
teuenue 1 gaca. Cmech pazbasisuu JIXM (150 mu) u mpombiBaiu Bonoi, 0,1 M pactBopom
HCl u naceimienHsiM BogHbIM pacTBopoM NaHCOs. PactBopurtens yaansnm U OCTaTOK
OUHIIAJIA MPU MMOMOIIY KOJIOHOYHOH xpomartorpaduu ¢ cumukarenem (pacrBopamu [12:0A
ot 10:1 mo 1:1) ¢ mony4eHneM HEOUHUIIEHHOTO MPOAYKTA B BUJE JKEITOTO TBEPIOTO BEIIECTBA
(900 wmr, 90%). K pacrBopy HeoumineHHoro npoaykra B JIXM (10 mn) npu KT nobasnsmu
MMTCl (930 wmr, 3,0 mmonb), AgNOs (510 mr, 3,0 mmonb) u komumaud (720 wmr, 6,0
MMoiIb). Peakunonnyro cmech nepemeruBaiu npu KT B Teuenue 12 yacos. PeakiMOHHYIO
cMech (UIBTPOBANM, KOHIEHTPHPOBAIM M OYMINANM TNPH TOMOLIM  KOJOHOYHOH
xpomarorpadun ¢ cunmmkarenem (pactopamu JIXM:MeOH ot 200:1 no 50:1) ¢ nony4ueHnem

P24-11 B Buge xxenroro TBepaoro semectra (1,1 r, 77,6%).
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[00331] Ipumep nonyuenus (P24-12): x pactsopy P24-11 (1,1 r, 1,2 Mmmonb) B

MeOH (40 mn) mpu 25°C nobasasau NH4F (1,0 r, 30 mmonb) u nepememmusanu npu 70°C B
TeyeHne 15 uacoB. PacTBop QuIbTpOBaNM M BBIMAPUBAIHM OCYXa M OCTATOK OYHINAIH Ha
KoJIoHKe ¢ crukarenieM (pactopamu JIXM:MeOH ot 200:1 no 20:1) ¢ nonyuenuem P24-12
B BUje Oenoro TBepaoro eemectna (450 mr, 66,6%). '"H-amMmp (400 MTI'u, MeOD) ¢ 8,58 (s,
1H), 7,62 (d, J = 7,6 I'u, 1H), 7,13-7,30 (m, 12H), 6,83-6,85 (m, 2H), 6,29 (d, J = 7.6 T'Ly,
1H), 6,18 (d, J =6,0 ', 1H), 5,94 (t, J =8.,0 ', 1H), 5,22 (t, J = 5,2 T'u, 1H), 4,28-4,37 (m,
1H), 3,72 (s, 3H), 3,57-3,62 (m, 1H), 1,39-1,60 (m, 2H), 0,79-0,84 (m, 3H). UOP-KXMC:
m/z 563.,6 [M + HJ".

[00332] [pumep monyuenus (24a): P24-12 (250 mr, 0,44 mmons) npu 25°C

pacteopsumn B 80% pacteope HCOOH B H,0 (6,0 r). Cmech nepememusanu npu 35°C B
TedeHue 15 wyacos. PactBop BeImapuBanmu nocyxa, pactsopsiii B MeOH (30 mm) u
nepemermusany npu 60°C B Teuenue 12 4acoB. PacTBOp BbIMAPUBAIN N0CYXa M OUULIANH MPH
MOMOIIN KOJIOHOYHOM xpomaTtorpaduu ¢ cunmkareneMm (pactsopamu JIXM:MeOH ot 100:1
no 100:1) ¢ monyueHueMm coenuHeHus 24a B Bume Oenoro TBepnoro Bermectsa (125,6 wr,
97%). 'H-SIMP (400 MI'u, MeOD) 67,91 (d, J = 7,6 'y, 1H), 6,19 (t, J = 7,6 T'ny, 1H), 5,90
(d,J=72Tu, 1H), 4,47 (t, J =13,6 I'y, 1H), 3,67 (d, J = 12,0 ', 1H), 3,52 (d, J = 12,0 I'y,
1H), 1,73-1,82 (m, 1H), 1,53-1,63 (m, 1H), 0,95 (t, J =7,6 I'y, 3H). UDP-2KXMC: m/z 291,9
M +H]J".

HPUMEP 25

IIpumep noavuenus coeanHenud (25a)
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[00333] Ilpumep nonyuenus (P25-2): k pacrsopy P25-1 (20,0 r, 70,16 Mmounb)

B O6e3ponnom nupuaune (200 mi) npu 25°C noGasnsanu umupaszon (19,08 r, 280,7 mmons) u
TBSCI (42,10 1, 280,7 mmonb). Pacteop nepemermusanu npu 25°C B Teyenue 15 4acos, a
3aTeM KOHLIEHTPUPOBAIU JOCyXa P MOHMXeHHOM AaBieHud. Octatok npomMsiain EtOAc ¢
MOJIyYeHUEM HEOYHINeHHOTO NpPOAyKTa B BHUae Oenoro TBepmoro BemectBa (36,4 ).
Heounmennsiii mpoaykt pacteopsiin B TI'® (150 mu) u H,O (100 mu), a 3atem nobasisuim
HOAc (300 mu). Pactop nepememusanu npu 80°C B Teuenne 13 uacos. PeakumoHHyO
cMmech oxjaxkaanu 10 KT u KOHLeHTpupoBanu 1ocyxa NpU MOHUKEHHOM AaBieHuu. OcTaTok
pactBopsuin nipombeiBasid EtOAc u cymunm ¢ nonyueHnem P25-2 B Bunme Oemoro TBepnoro

BemecTBa (31,2 r, 60,9%).
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[00334] Ilpumep noayuenus (P25-3): k pactsopy P25-2 (31,2 r, 78,2 mmornb) B

6e3BomHom mupumuHe (300 ) mpu nepemermmBannu nodaensm AcO (11,96 r, 117.,3
MmoJb). Cmech nepemernnBanu rpu 25°C B Teuenue 18 vacos. 3arem nobasnasmun MMTrCl
(72,3 1, 234,6 mmoab) 1 AgNO; (39,9 1, 234,6 mmoib). PactBop nepememmusanu npu 25°C B
teueHue 15 uacos. JloGaBmsmm HoO st ramenwmss peakumu. PacTBop KOHLETpUpOBaU
Jocyxa NpU NOHMKeHHOM aasiieHuu. Ocratok pactBopsuin B EtOAc u mpombiBanu BOJOM.
Oprannveckuii cnoii cymmian Hag NaxSO4 u punsrpoBann. @uiabTpaT KOHLUEHTPHPOBAIN B
BaKyyMe C MoslydeHueM octatka. OcTaTok O4YMINaiy Ha KOJIOHKE C CUJIMKareseM (pacTBopaMu
AXM:MeOH ot 200:1 no 50:1) ¢ monyyenuem npoaykrta. [IpoaykT pacTBOpsuid B CMecCH
NH3/MeOH (300 mn) u cmech nepememusanu npu 25°C B Teuenune 20 yacos. PacTBopurens
yAalsal U OCTAaTOK OYMINAIM HAa KOJIOHKEe ¢ cuiukareieMm (pactsopamu JAXM:MeOH ot
100:1 go 50:1) ¢ monyuenuem P25-3 B Buge xentoro TBepmoro BemecTsa (28,6 r, 86,5%).
'H-SIMP (400 MI't;, MeOD) 68,01 (s, 1H), 7,23-7,35 (m, 12H), 6,85-6,87 (m, 2H), 5,60 (dd,
Jr=112Tu, J; =5,6 I'u, 1H), 4,78-4,94 (m, 1H), 4,44 (dd, J; = 8,0 'y, J» = 4,8 'y, 1H),
3,78 (s, 3H), 3,60-3,63 (m, 1H), 3,50 (dd, J; = 32,0 I'uy, J>= 12,0 I'u, 2H), 3,32 (s, 3H), 0,94
(s, 9H), 0,12-0,14 (m, 6H).

[00335] Ilpumep nonyuenus (P25-4): k pacrsopy P25-3 (7,24 r, 10,79 mmonb)
B Gespomnom CH3;CN (100 mm) mpu 20°C mobasmsamm IBX (3,93 1, 14,03 mMmoub).

PeakiMOHHYI0 CMECh KMITHIM ¢ 0OpaTHBbIM XojonunbHukoM mpu 90°C B Teyenue 1 yaca.
Peakunonnyro cMech GUIBTPOBATN U PHIBTPAT KOHIEHTPUPOBAJIH C MTOJNYUYEHHEM aJIbJeruaa
B Buze xenroro Teepaoro Bemectsa (7,1 r). K pacteopy ampneruga (7,1 r, 10,6 mmons) B
nuokcane (80 mu) mobasnsn 37% pacteop CH2O (4,2 mn, 42,4 MMonb) U 2 H. BOJIHBIN
pacteop NaOH (8,0 mi, 15,9 mmonn). Cmech nepememnsanu npu 25°C B TeueHue 2 4acos, a
3areM HeirpanuzoBbiBan AcOH no pH = 7. K peakunonnoii cmecu noGasmsmn EtOH (30
1) u NaBHy (2,4 1, 63,6 MMoIib), a 3aTeM PEaKIIMOHHYIO CMECh NEpeMeInnBaiu B TeueHne 30
MuH. Peakiuio racunmu HacblimeHHbIM BOAHBIM pactBopoM NH4Cl. Cmech skcTparupoBain
DA u opranuueckuii cioii cymunu Haa NapSO4. PacTBopuTtens ynansiiu U OCTaTOK OUULIAIN
IpU MOMOINM KOJIOHOYHOH xpomarorpadun ¢ cuinukareiem (pactsopamu JIXM:MeOH ot

200:1 no 50:1) c nonyuennem P25-4 B Bune xenroro Teepaoro Bemectsa (4,86 r, 65,4%).

[00336] Ilpumep nonyuenus (P25-5): x pacrsopy P25-4 (3,8 r, 5,4 mmorb) B
JAXM (40 mon) mpu 0°C noGasmsumu mupunud (10 mor) 1 DMTrCl (1,8 1, 5,4 mmons). PacTeop

nepemewmuany rnpu 25°C B redenue 1 daca. PeakimonHyro cmech oOpabarsiBain MeOH (15
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MJI) U KOHLEHTpUpoBain. OCTaTOK OYMIIAIU MPH MOMOIIN KOJOHOYHOH Xpomartorpaduu ¢
cunukarenem (pactsopamu JAXM:MeOH ot 200:1 no 50:1) ¢ nonydeHreM npoMeKyTOUHOTO
coenuHeHus, MoHo3amumennoro DMTr, B Bune xenaroro TBepaoro semiectsa (3,6 T, 66,4%).
K pactBopy mpOMeXyTOYHOro coenuHeHusi B Oe3BomHoM mnupuaune (30 mi) noGasnsan
TBDPSCI (2,96 r, 10,8 mmonp) u AgNO3 (1,84 1, 10,8 mmonb). CMmech nepeMemnuBaiu npu
25°C B Teuenue 15 gacoB. Cmech (GUIBTPOBAIN U KOHIICHTPUPOBAJIH, a 3aTEM PAaCTBOPSUIUA B
EtOAc u npombIBaju cojieBbIM pacTBopoM. OpraHudeckuil cioi cymunu Haa NaxSOs, a
3aTeM KOHLEeHTpupoBasiu. OCTaTOK OYMINANN MPH MOMOIIU KOJOHOUHOW Xpomarorpadpuu ¢
cunukareigem (pacrBopamu JAXM:MeOH or 200:1 mo 50:1) ¢ monaydeHueM HYHCTOrO
MPOMEKYTOYHOTO COEAMHEHMSI B BUIe Oesoro Teepaoro semectsa (3,8 , 85,1%). K pacteopy
pOMeKyTOUHOTO coenuHenus (3,6 r, 2,9 mmonb) B 6e3pogHom JIXM (50 mun) npu -78°C
nobasmsiu  pacteop CLCHCOOH (1,8 mi) B OesogHom JAXM (18 wmy). Cwmech
nepemermnBanu npu -10°C B teuenne 30 muH. Peakumio racuiv HaChIIEHHBIM BOIHBIM
pactBopoM NaHCO; u pactBop skcrparupoBanu JIXM. Opranuueckuil CioW CyIIMJIA HaJ
Na,SO4, a 3areM ouMIIaANKd NMPU NMOMOINM KOJOHOYHOH Xpomarorpaduu ¢ CHIMKareiem
(pactBopamu JAXM:MeOH ot 200:1 no 50:1) ¢ nonyuennem P25-5 B Bune Oemnoro Tepaoro
BemiecTBa (2,2 1, 80,7%).

[00337] [pumep moayuenus (P25-6): P25-5 (2,2 r, 2,3 moap) npu 25°C

nobaBsi K cycrneHsunm nepuonuHaHa Jlecca-Maprtuna (2,5 1, 5.8 Monbp) B 0e3BONHOM
CH,Cl, (30 mi). Cmech nepemenmsaiu npu 25°C B Teuenue 4 yacos. PactBoputens ynansinu
B BaKyyMe U OCTATOK pacTHpaH ¢ IUATHIOBBIM 3pupom (30 mur). Cmech GuIbTpoBaIH UYepes3
cimoit  MgSO,. Opranuueckuil pacTBOpPHTENb IMEPEMELINBAIN C PaBHbBIM OO0BEMOM
NayS,03.5H,O B HaceimenHom NaHCOsz (30 mi) 0 mposicHEHHs OpraHU4ecKkoro ciosi
(mpubn. 10 mumu). OpraHUYecKwil CJIOH OTHENSIH, MPOMBIBAIM COJIEBBIM PACTBOPOM U
cymwunu Han MgSO,. PactBoputens ypansiu B Bakyyme c mnonydeHuem P25-6 B Buze

JKENTOro TBEpAOro BeecTsa (2,1 1, 95%).

[00338] [pumep MOJYYEHUS (P25-7): K pacTBopy Opomuna

metuntpudenundocdonus (2,3 r, 6,6 mmons) B Ge3sogHom TT'® (30 mn) mpu -78°C npu
NepeMeITMBaHUH TI0 KaruisiM B TedeHue 1 MuHyThl 1obassuim n-Buli (2,6 i, 6,6 MmMonb, 2,5
M pacteop B TI'®). TlepememnBanue nponomkanu npu 0°C B Teuenue 1 gaca. K cmecu
noGasysmu P25-6 (2,1 1, 2,2 MMonb), a 3aTeM nepememnsany npu 25°C B Tedenne 15 4acos.

Peakumnonnyro cmecp racuiu  HacelmeHHbIM pactBopom  NH4Cl (50 wmum). Cwmech
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skcrparupoBanin  EtOAc. OObenuHeHHYI0 opraHudeckyr ¢aszy cymmwm ¢ NapSOy,
(UIBTPOBAIH U BBINMAPUBAIH JOCYXA C IMOJYYEHHEM CBETIIO-KEJITONH MACISTHUCTOMN JKUAKOCTH.
MacnsHUCTYIO KUIKOCTh OYHINAIN MTPH IIOMOLIM KOJIOHOYHOH Xpomarorpaduu (pacTBopamu
JAXM:MeOH ot 200:1 no 50:1) ¢ monyuenuem P25-7 B Bune Genoro TBepnoro Bemectsa (1,6
r, 76%).

[00339] Ilpumep nonyuenus (P25-8): x pacrsopy P25-7 (1,6 r, 1,7 mmoib) B

MeOH (50 mn) po6asmsmn NH4F (1,5 1, 40 mmons) u cmech nepememusanu mpu 70°C B
TedeHue 15 uacoB. PacTBop ¢unbrpoBamu u BbmapuBaiu gocyxa. OCTaTOK OUYMINATIHM Ha
KoJioHke ¢ cuukarenem (pactsopamu AXM:MeOH ot 200:1 mo 20:1) ¢ nonyuenuem P25-8 B
Buze Oenoro Tepaoro Bemectra (450 mr, 49%). 'H-samP (400 MTI'y, MeOD) 67,95 (s, 1H),
7,21-7,33 (m, 12H), 6,82-6,84 (m, 2H), 5,92 (dd, J; =11,2 'y, J,= 17,6 I'u, 1H), 5,55-5,59
(m, 1H), 5,18-5,31 (m, 2H), 4,54-4,68 (m, 1H), 4,26-4,33 (m, 1H), 3,76 (s, 3H), 3,43 (dd, J; =
12,4 T, Jo= 36,4 T'u, 2H). UDP-XKXMC: m/z 584,1 [M + H]".

[00340] Ilpumep nonyuenus (25a): P25-8 (130 mr, 0,22 MMounb) pacTBOpsIN B

80% pacteope HCOOH u cmech nepememmusanu npu 25°C B Teyenue 1 gaca. 3aTem pacTBop
BbimapuBaiu nocyxa. Ocratok pactsopsuii B MeOH (30 mi) u nepememmsanu npu 60°C B
TeueHue 12 4acoB. 3aTeM pacTBOP BBIMAPUBAIUA JOCyxa U ocTaToKk mpombiBaidun EtOAc ¢
nonyuenuem P25 B Buge Genoro Teepmoro Bemectsa (52,3 mr, 76%). 'H-samP (400 MI'1,
MeOD)d 8,03 (s, 1H), 6,17 (dd, J; = 3,2 T, J> = 16,8 T'u, 1H), 6,03 (dd, J; = 11,2 T, J> =
17,2 T'n, 1H), 5,50 (dd, J; =1,6 T'u, J, = 17,2 Ty, 1H), 5,23-5,38 (m, 2H),4,76 (dd, J; =4,8 I'Ly,
J>=18,0Tn, 1H), 3,60 (dd, J; = 12,0 T'y, J, = 44,8 T, 2H). UDP-MC: m/z 334,1 [M + Na]".

HPUMEP 26

IIpumep noaviuenus coeauHenud (26a)
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[00341] Ilpumep nonyuenus (P26-1): x pacrsopy P25-6 (2,1 r, 2,2 mmorb) B

nupunuae npu 25°C npu nepememmsanun nodasisinn HONH, HCI (0.61 1, 8.8 mmonb).
Cmech nepemenuBanu npu 25°C B Teyenue 2 uacoB. CMeCh KOHUEHTPUPOBAIU M OCTATOK
OYHINAIN MTPH MOMOIIN KOJOHOYHOH XpoMaTorpaduu (pacrsopamu JJXM:MeOH ot 200:1 no

50:1) ¢ nonyuenuem P26-1 B Bune O6enoro TBepaoro semectsa (1,8 T, 83%).

[00342] Ilpumep nmonyuenus (P26-2): xk pacrsopy P26-1 (1.4 r, 1,47 mmonb) B
JAXM npu 0°C npu nepememmBanum pobasnsmm TOA (0,44 r, 4,4 wmmons) u
metancyabhonmmxaopun (0,34 1, 2,9 mmons). Cmech nepememmupany npu 25°C B Teuenue 1
yaca. Peaxkuuro racunu HacellleHHbIM BoAHbIM pactBopoM NaHCOs wu pactBop
skcrparupoBain  JIXM. Opranmueckyro ¢azy cymuan ¢ NaySO,,  dunbTpoBaAIn H
BeImapuBain. OCTaTOK OUWINAIM MPHU TOMOILIM KOJOHOYHOW Xpomartorpaduu (pacTBOpaMu
JAXM:MeOH ot 200:1 no 50:1) ¢ monyuenuem P26-2 B Bune Genoro TBepnoro Bemectsa (1,1
1,79%).

[00343] Ilpumep nonyuenus (P26-3): x pacrsopy P26-2 (1,1 r, 1,18 mMmonb) B

MeOH (50 mn) pobGasmsiu NH4F (1,5 1, 40 mmons) u cmech nepememusanu mpu 70°C B

TedeHue 15 uacoB. PacTBop ¢unbrpoBamu u BbmapuBaiu gocyxa. OCTaTOK OUYMINATIHM Ha

KoJioHke ¢ cuukarenem (pactsopamu AXM:MeOH ot 200:1 no 20:1) ¢ nonyuernuem P26-3 B

Buze Oenoro Tepaoro Bemectra (400 mr, 71%). 'H-samP (400 MTI'y, MeOD) 67,80 (s, 1H),

7,20-7,32 (m, 12H), 6,86-6,88 (m, 2H), 5,82 (dd, J;=2,0 I', J,=20,0 I'y, 1H), 4,51-4,66 (m,
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1H), 3,94 (dd, J,= 5,2 T, J>=20,8 T, 1H), 3,78 (s, 3H), 3,56 (dd, J; = 12,4 Ty, J,= 42,0 T'wy,
2H). UDP-KXXMC: m/z 583,1 [M + HJ*.

[00344] Ilpumep nonyuenus (26a): P26-3 (200 mr, 0.34 MMounb) pacTBOpsIN B

80% Bomnom pactBope HCOOH. Cmech nepememmpany npu 25°C B Teuenue 1 gaca. PactBop
BBINAPUBAJIN J10CyXa, pacTBopsimy B MeOH (30 min) u nepememnsanu npu 60°C B Teyenue 12
yacoB. PacTBopurenb yaansiu u octaTok npomeiBanu EtOAc ¢ nonydeHuem coequHeHus 26a
B BUAe Oenoro TBepaoro emectna (100,4 mr, 95%). '"H-amMmp (400 MTI'u, MeOD) 67,90 (s,
1H), 6,34 (dd, J; =2,0 'y, J> = 19,6 T'y, 1H), 5,49 (ddd, J; = 1,6 T, J =4,4 Ty, J3 =524
I'n, 1H), 5,01 (dd, J; = 4,8 'y, J> = 20,8 ', 1H), 3,93 (dd, J; = 12,4 T'y, J> = 44,8 'y, 2H).
HOP-MC: m/z 311,1 [M + H]".

HPUMEP 27

IIpumep noavuenus coeaunenud (27a)
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[00345] IIpumep NOJYYCHUS P27-1): K pacTBopy xJopuaa

xnopmerunrpudennndocdonus (1,9 r, 5,4 mmons) B 6e3sogrom TT'D (30 M) mpu -78°C mpu
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NepeMeITMBaHUH MO KaruisiM B TeueHue 10 mun nobasnsum n-Buli (2,16 mn, 5,4 mmons, 2,5
M pacteop B TT'®). ITepemernpanue nponomkanu npu -78°C B Tedenue 2 vacos. Jlobassnu
P25-6 (1,7 r, 1,8 MMosb) u cMmech nepememmBany npu 25°C B Teuenue 15 gacos. Peakiuro
racunu HaceleHHbIM pactBopoM NH4Cl (50 wmim). Cwmecp skcrparuposanun  EtOAc.
OObenuHeHHy0 opraHudeckyio (asy cymmmu ¢ Na,SO4, (GuiabTpoBaiM M BbIIAPUBAIU
J0CyXa C MOJy4eHHEeM CBETJIO-JKENTON MAaCIsIHUCTON XUAKOCTH. MaCHsHUCTYIO JKUIKOCTb
OYHINAIN MTPH MOMOIIN KOJOHOYHOH XpoMaTorpaduu (pacrsopamu JJXM:MeOH ot 200:1 no

50:1) ¢ nonyuenuem P27-1 B Bune 6enoro TBepaoro semectsa (1,2 r, 70%).

[00346] Ilpumep nonyuenus (P27-2): x pacrsopy P27-1 (1,2 r, 1,3 mmorb) B

6esponHoM TI'® (20 mu) mpu -78°C mpu nMepeMeInMBaHUK 1O KAIUsiM B TedeHue 10 MuHyT
nobasmsiu n-Buli (8,0 mu, 20 mmonb, 2,5 M pactBop B TI'®). IlepememuBanue
nponomkanu npu -78°C B Tedenue 4 yacos. Peakiuio racuiM HACHINIEHHBIM PACTBOPOM
NH4C1 (50 mi). Cmeck sxctparuposanu EtOAc (50 x 2 mun). OO0bennHEHHYI0 OpraHHYECKYHO
¢dasy cymwmm Hag Na,SO,, dunbTpoBamu u BbimapuBaiu nocyxa. OCTaTOK OYMINAIH MPU
NIOMOIIM KOJOHOYHOH Xpomarorpaduu (pactopamu JAXM:MeOH ot 200:1 mo 50:1) ¢

nonyuenuem P27-2 B Bune Genoro tBepaoro semectsa (1,0 T, 83%).

[00347] Ilpumep nonyuenus (P27-3): x pacrsopy P27-2 (1,0 r, 1,1 mmornb) B

MeOH (40 mn) pobGasmsmu NH4F (1,5 1, 40 mmons) u cmech nepememusanu mpu 70°C B
TedeHue 25 dacoB. PactBop ¢uubTpoBanu u (PUIBTpAT BhIMapuBaiu pocyxa. OcraTok
OUMINATH Ha KOJIOHKe ¢ cuiukarenem (pactBopamu JAXM:MeOH or 200:1 go 20:1) ¢
nonyuenuem P27-3 B Bune Genoro tBepaoro Bemectsa (240 mr, 38%). '"H-amMmp (400 MI',
MeOD) 67,85 (s, 1H), 7,21-7,31 (m, 12H), 6,84~6,87 (m, 2H), 5,67 (dd, J;=1,6 T, J> = 19,2
I'y, 1H), 4,47-4,62 (m, 1H), 3,94 (dd, J; =5,2T'n, J, = 22,4I'u, 1H), 3,77 (s, 3H), 3,56 (dd, J;
=12,4Tn, J; =47,2Tu, 2H), 3,04 (s, 1H). UDP-XKXMC: m/z 582,1 [M + H]".

[00348] Ilpumep nonyuenus (27a): P27-3 (130 mr, 0,22 MMonb) pacTBOpsIN B

80% Bomnom pactBope HCOOH. Cmech nepememmpany npu 25°C B Teuenue 1 gaca. PactBop
BbimapuBaiu nocyxa. Ocratok pactsopsuii B MeOH (30 mi) u nepememmsanu npu 60°C B
tedeHue 12 wacos. PactBopurens ypansanau u ocratok npombeiBanu EtOAc ¢ monydeHuem
coequHeHus: 27a B Buae Oenoro TBepaoro BemectBa (43,0 mr, 63%). 'H-s1mMP (400 MI'1,
MeOD) 67,95 (s, 1H), 6,22 (dd, J; =2,4 Ty, J, = 18,4T'u, 1H), 5,49 (ddd, J; =2,0 T, J, =
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481Tu, J3=53,2Tu, 1H), 4,77 (dd, J; =5,2T'1, J,=20,0I'y, 1H), 3,79 (dd, J; = 12,4 ', J;
= 46,8 T'u, 2H), 3,12 (s, 3H). UDP-MC: m/z 310,1 [M + H]".

IHPUMEP 28

IIpumep noaviuenus coeannenud (28a)
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[00349] Ipumep monyuenus (P28-1): k pactsopy P25-1 (5,7 r, 20 mmonb) B

6esponrom nupuaune (20 mu) npu 0°C mpu nepememmBanuu 1o KamsM ao0asmsumm AcaO
(5,8 mu, 60 mmonb). Cmech nepemermubanu mpu KT B Teuenne 10 gacos. Jlobasnsmu AgNO3
(8,5 r, 50 mmonp) u MMTTCI (15,5 1, 50 mmonb). Cmech nepemewuBanu nipu KT B Teuenue
10 4gacoB. Peakuuto racunm HaceimeHHbIM pacTBopoM NaHCO3; u pacTBop sKcTparupoBain
DA. Opranuveckuii cioit cymunu Hag NaxSOs u xoHueHTpupoaiu. OCTaTOK OUUIIAIU Ha
KojioHke ¢ cumkareneMm (pacropamu JIXM/MeOH ot 100:1 mo 50:1) ¢ monmyueHuem

MPOMEKYTOUHOTO COENMHEHUSI B BUJI€ CBETJIO-JKENTOro TBepnoro Bemectsa (12,1 1, 93,4%).
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Teepnoe BemectBo npu KT B Teuenne 14 yacoB oOpabaThiBaii HACBIEHHBIM PAaCTBOPOM
NH; B MeOH. PactBoputens yaansad M OCTaTOK OYMINATIM NPU MOMOIIU KOJOHOYHOMN
xpomarorpaduu ¢ cunmkarenem (pacrsopamu JIXM/MeOH ot 80:1 no 30:1) ¢ mony4yeHnem

P28-1 B Buzne 6esoro TBepaoro Bemectsa (9,2 r, 87,5%).

[00350] Ilpumep nonyuenus (P28-2): x pacrsopy P28-1 (9,2 r, 16,5 mmonsb) B

cyxoMm TI'® (300 mn) mpu nepemernuBanuu godassum umunaszon (9,0 r, 132 mmonb) u PPhs
(34,8 r, 132 mmoan). ITpu 0°C B armocdepe N, mo kamsam gobasnsmm pactsop I, (26,0 T, 103
mmonb) B TT'® (100 mi). Cmechy nepememusanu npu KT B Teuenue 18 yacos. Peakuuro
racuiu pactBopoM NaS,0O3 u cmech skctparupoBaniu EtOAc. Opranudeckuil ¢lioit CyLInan
Hag NaSO; wu koHnentpupoBaiau. OCTaTOK OUMINAIA TIPU I[OMOIIM  KOJIOHOYHOMN
xpomarorpaduu ¢ cunmkarenem (pacrsopamu JIXM/MeOH ot 80:1 no 30:1) ¢ mony4yeHnem

P28-2 B Buzne ceerno-xxenroro Teepaoro semectsa (10,3 r, 93,4%).

[00351] Ilpumep noayyenus (P28-3): k pacteopy P28-2 (10,2 r, 15,3 mmonb) B

cyxom TI'® (300 mu) mpu nepemermuBanuu nodasnsin JbY (4,7 r, 30,1 mmons). Cmech
nepememuBanu npu 60°C B Teuenue 8 wacos. Pacteop paszGasmsnu pacteopom NaHCOs3 n
skcrparupoBanu EtOAc. Oprannueckuii cnoit cymunu Hag Na,SOs U KOHLEHTPUPOBAJH.
OcTtaTok OYMIIaK MPU MTOMOIIH KOJIOHOYHOH XpomaTorpadguu ¢ CHIIMKareieM (pacTBOpaMu
IT2/EtOAc ot 3:1 go 1:3) ¢ nonyuenuem P28-3 B Bune csetno-kenroit nensl (6,2 T, 75,6 %).
'H-SIMP (CD;0D, 400 MI'n) & 7,71(s, 1H), 7,23-7,76 (m, 14H), 6,74 (d, J = 0,8 ', 2H),
5,83-5,88 (dd, J; =2,8 'y, J» = 16,0 I', 2H), 4,57-4,89 (m, 2H), 4,30-4,35(m, 1H), 4,79 (s,
3H). UDP-MC: m/z 540 [M + H]".

[00352] Ipumep monyuenus (P28-4): k pacrsopy P28-4 (5,42 r, 10 mmonb) B

6essomnom CH3;0H (100 mn) mpu 0°C mpu nepememmBanuu nobasnsumm PbCO; (13,7 ,
53,Immonb), a 3arem pacteop I (12,3 r, 48,9 mmonp) B CH;0H (300 mun). Cwmech
nepememinBanu npu KT B teuenme 10 wacos. Peakuuro racunm pactBopoM NaS:03 u
pactBop skcrparupoann JAXM. Opranuueckuii cimoit mpombiBaiau pactsopom NaHCOs,
cymwnnu Hag Na,SO,4 u koHuentpuposanu. OctaTok oudimanu mpu nomomu npern. BOXKX
(MeCN u 0,1% HCOOH B Boze) ¢ moday4eHneM 4HCTOro MpoayKTa B BUAe Oenoil nens! (2,4
r, 34%). IponyxT pactBopsimu B cyxoM mupuaune (20 M) u npu 0°C mo kamusm 106aBsim
BzCl (723 wr, 5.2 mmonb). Cmecy mepememubanu npu 0°C B Tedenme 1 waca. Peaximro

racunu pacrBopoM NaHCOs; u pactBop skcrparupoBanu EtOAc. Opranuueckuil cioit
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cyumnu Hax NapSO4 u xoHueHTpupoBanu. OCTaTOK OYMINANIM IPU MOMOLIY KOJOHOYHOMN
xpomarorpadun ¢ cunukarenem (pacrsopamu I13/EtOAc ot 5:1 no :1) ¢ nonyuenuem P28-4

B Buze Oejioro TBepaoro Bemectsa (2,1 r, 77,1%).

[00353] Ilpumep nonyuenus (P28-5): P28-4 (2,0 r, 2,5 mmons), BZONa (3,6 r,

25 mmonb) u 15-kpayn-5 (5,5 r, 25 mmonb) cycnengupoBanmn B JAM®D (50 mun). Cwmech
nepemermuBany npu 110-125°C B Teuenue 5 nueit. Ocanok ynansny nyreM QUIBTPOBAHUS U
¢unbTpar pazdasisuiu DA. PacTBOp MPOMBIBAIIN COJIEBBIM PACTBOPOM U CyIIHIN Hag NaxSOjy.
PactBopuTens yaansiii 1 OCTaTOK OYMINAJIN Ha KOJIOHKE ¢ cuiukaresneMm (pactsopamu [19/9A
ot 10/1 no 2/1) ¢ nonyuennem HeoumninenHoro P28-5 B Bume cerno-kenroi nensl (1,6 T,

80%).

[00354] Ipumep nonyuenus: (P28-6): P28-5 (1,6 r, 2,0 Mmomb) pacTBOpsuIA B

METaHOJbHOM pacTBope amMuaka (100 mi, HacellieHHOM) U cMech nepemerinsany npu KT B
tedeHue 20 yacos. PacTBopurens ynamsiii U OCTATOK OYHMINANN HA KOJIOHKE C CHJIMKareiem
(pactBopamu JIXM/MeOH ot 100:1 no 20:1) ¢ nony4yennem P28-6 B Bune 6enoro TBepaoro
emectsa (410 mr, 34,9%). 'H-SIMP (400 MI'n, MeOD) &7,84 (s, 1H), 7,20-7,33 (m, 12H),
6,83-6,86 (m, 2H), 5,64 (dd, J;=1,6 'y, J, = 18,4 T'u, 1H), 4,46-4,62 (m, 1H), 4,08 (dd, J; =
6,0 I'n, J,=22,0Tn, 1H), 3,76 (s, 3H), 3,58 (dd, J; =124 T'n, J,= 30,4 ', 2H), 3,31 (s, 3H).
HOP-KXMC: m/z 588,1 [M + H]".

[00355] Ilpumep nonyuenus (28a): P28-8 (200 mr, 0,34 MMounb) pacTBOpsIN B

80% pacteope HCOOH u cmecy nepememupanu npu 25°C B Teuenue 1 uaca. Pactsop
BBINAPMBAJIM 0CYXa U ocTaTok pacteopsuin B MeOH (30 mn) u nepememmsanu npu 60°C B
tedeHue 12 wacos. PactBopurens ypansanau u ocratok npombeiBanu EtOAc ¢ monydeHuem
coequHeHus: 28a B Buae Oenoro TBepaoro BemectBa (46,1 mr, 43%). 'H-s1mMP (400 MI'1,
MeOD) 67,92 (s, 1H), 6,22 (dd, J; = 1,6 Ty, J; = 18,8 T'u, 1H), 5,25 (ddd, J; = 1,6 T, J» =
6,0 I'u, J3=54,0I'y, 1H), 4,89-491 (m, 1H), 3,87 (d, J=11,6 I'y, 1H), 3,67 (d, J = 12,0 I'y,
1H), 3,44 (s, 3H). UDP-MC: m/z 316,1 [M + H]".
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HPUMEP 29

IIpumep noavaenus coeaunenud (29a)

o 0
> { ¢ \H
o— §
o—p

[00356] DEAD (austunaszoaukapookcunar) (40% pacteop B Toayone, 0,15 mu,
0,33 mmonb) npu 0°C B armocepe aproHa nmpu NMepeMENIMBAHUU IOOABISIM K PACTBOPY
tpudpenmndocpuna (78 wmr, 0,3 mmonb) B Oe3BogHoM 1.4-mguokcane (0,5 wmum). Cwmech
Harpesain a0 KT wu pgoGaBmsuim  coemunenme 10a (26 wmr, 0,1 wmmonp) wu
ouc(nusanounokcumeti)pocdar (98 mr, 0,3 mmounns). [lonyueHHYIO cMech MepeMeInnBaIn
npu 65°C B Teuenme 3 namel. JloGapmanm mumsonponmmdTHiaMuH (50 MKI) M CMECh
nepememuBanu npu 70°C B Tedenue 3 mHel. OTHENbHO MPOBOAMIM €IIE ONHY PEAKIHIO
aHaJoruyHoro odwvema. Jlpe peakIMOHHBbIE CMeCH OOBEAMHSINM M KOHIEHTpUpOBaiH. B
pe3ysbTaTe xpoMmarorpaduu ¢ CHIMKarejieM ¢ npuMmeHeHueMm S5-10% pacTBOPOB MeTaHOJA B
JAXM nonyuanu 1neneBoil nmpoaykT (20 Mr) ¢ He3HAYUTENbHBIMU MPUMECSIMHU. B pesyibpraTte
BTOpPOH Xpomartorpaguu ¢ CHIHMKareieMm ¢ mnocienyroineii obpameHHo-¢pasosoii BOXX ¢
NPUMEHEHHEM CMECH alleTOHUTPHJI/BOIA TOJIydaIn coenuHerne (2,8 Mr) B Buae OecLiBETHOTO
ocrarka; 'H-SIMP (CD;OD, 400 MI'ry) 67,65 (d, J = 8,0 T, 1H), 5,94 (dd, J; = 2,4 Ty, J;
18,8 I', 1H), 5,70 (d , J = 8,0 I'y, 1H), 5,69 (d, J = 0,8 'y, 1H), 5,,68 (s, 1H), 5,654 (d, J =
1,2 T'u, 1H), 5,650 (s, 1H), 5,21 (dd, J = 2,0, 5,2 'y, 0,5H), 5,07 (dd, 2,0, 5,2 ', 0,5H), 4,42
(dd, J = 5,6, 20,8 T, 1H), 4,14 (m, 2H), 1,223 (s, 9H), 1,220 (m, 9H); *'P-AMP (CD;0D)
4,92 (s); MC: m/z 698 [M + 2-metmnrentuiamus] .
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HPUMEP 30

IIpumep noavuenus coeaunenud (30a)
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[00357] Ilpumep nonyuenus (1-2): k pactsopy 1-1 (313 mr; 0,55 mmons) B TT'®

(8 M) B atmoctepe Ar mobasnsuin pactBop Ouc(POM)dochara tpustuiaammonus B TT' O
(monyuyernoro u3 ouc(POM)docdara (215 mr; 1,2 3kB.), TT'® (2 M) u EN (0,1 mur; 1,3
9kB.)). llomydenHyro  cMmech  OxJaxpmanun  Ha  JensHod — Oane.  JloGamnsm
munsonpormmnTiiamMul (0,38 mit; 4 3kB.). 3arem nodasnsin BOP-CI (280 mr; 2 3kB.) u 3-
Hutpo-1,2,4-tpuason (125 wmr; 2 3kB.). Peakumonnywo cmech nepememusaau npu 0°C B
teuerne 90 muH. Cmech pazdasnsmn CH,Cly (60 Mi1) U mpOMBIBaIM HACBHIIEHHBIM BOJHBIM
pactBopom NaHCOs3 (2 x 10 M) u conebsiM pacTBopoM. OObennHEHHBIE BOAHBIE CIIOH
noBropHo skcrparupoBasin CHCly (~20 m). OObemMHEHHBIM OpPraHUYeCKUH HKCTPAKT
cymunu (Nap,SO4) u BemapuBamu. OCTaTOK OYHIIANM Ha KOJIOHKE C CuiMKarenem (25 r
KOJIOHKA) ¢ mpuMmeHeHueM cucteMsl pacteopureneii CH,Cly/i-PrOH (¢ rpaguentom 2-10%).

Bexon: 140 mr (27%).

[00358] Ipumep noayuenus (30a): pacreop 1-2 (110 mr; 0,13 mmons) B 80%

BOIHOM DAacTBOPE MypPaBbUHOW KHMCNOTHI rpenu mpu 35-37°C B Teuenue 3 uacos. Cmech

198



K zasBre Ne201491493

BbITIAPUBAJIN C MMOJYUCHUEM MACIAHUCTOrO OCTAaTKaA. Ocratok 2 pa3a COBMECTHO BbIIIapUBaAJIHA
¢ tonyonoM. Ouumanu Ha KOJOHKe ¢ cuiukareneM (10 r) ¢ npUMEHEHHEM CHCTEMBI
pactBopureneii CH,Cl,/MeOH (¢ rpaguentom 4-10%) ¢ nonyuennem coeauHenus 30a (46

Mr, 59% Bbixog). > P-SIMP (IMCO-dg): 8 -4,45. MC: m/z 646 (M+46-1).

IHPUMEP 31

IIpumep noavuenus coeaunenud (31a)

L 9
>Hk0/\O—F|’—OH
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_\(_7' EBOP-CI, IUIIDA, HT O

S = T s =
HO F 0O or HO  F
TT'®; 0°C; 90 munH
2-1 I 2-2
NH,
80% Bomusii HCOOH %O/\O_%_o 0 N/&O
3537°C; 39 e _\g
O~__0O HO F
J\/\ 31a
[00359] IIpumep nonyuenus (2-2): k pactsopy 2-1 (370 mr; 0,64 mmons) B TT'®

(10 m1) B atmocdepe Ar gobasisuin 6uc(POM)docdar tpustunammonus (330 mr; 1,2 5kB.).
CMmech oxnaxxaainu Ha JiefsHou Oane u nobasisu quusonponwnTuiaamuH (0,42 mit; 4 3kB.).
3arem noGaemsiim BOP-Cl (305 wmr; 2 skB.) u 3-HutTpo-1,2.4-tpuazon (137 mr; 2 3kB.).
Peakuumonnyio cMech nepemernusany npu 0°C B reuenne 90 mun. Cmeck paszdasnsuin CH,Cl,
(50 M) u npombiBanu HacklleHHbIM BoAHbIM pacTBopoM NaHCO3 (2 x 10 mi) u coneBbiM
pactBopoM. OObenrHEHHBIE BOIHBIE CIOM TMOBTOpHO sKkcTparupoamn CHLCly (~20 ).

OOvenuHeHHbI opranmdeckuii sKkcTpakt cymmiad (NapSOs4) W BeIMapuUBajiIHM, OCTATOK
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OUMINATM Ha KOJIOHKE C CcujaukareiaeM (25 T KOJOHKAa) C TPUMEHEHUEM CHCTEMBbI

pactBopureneit CH,Cly/i-PrOH (c rpaguentom 2-10%). Bexoa: 154 mr (27%).

[00360] Ilpumep monyyenus (31a): pacteop 2-2 (68 mr; 0,08 mmons) B 80%

BOJIHOM PacTBOpe MypaBbHOI KucioTel nepememusanu npu KT B teuenue 3 usacos. Cmech
BBIMIAPUBAJIM A0 MAacisiHUCTOro ocrtatka. OcrtaTok 2 pa3a COBMECTHO BbIMApUBaiu C
tonyojoM. QOuuinand Ha KOJOHKe C cunukareneMm (10 r) ¢ npUMEHEHHEM CHCTEMBI
pactBopureneit CHoClo,/MeOH (¢ rpannenTom 4-10%; ueneBoe CoeqUHEHHE SITIIONPOBaATN 8%
pactBopoM MeOH) ¢ nonydenuem 31a (35 mr, 78% BbIXOR). SP_IMP (JIMCO-dg): & -4,19.
MC: m/z 580 (M-1), 646 (M+46-1), 550 (M-30-1).

HHPUMEP 32

IIpumep noavuenus coeaunenud (32a)

HO~ o N0 %)ko 0—h—0~\ o N O
— [ BOP-CI, JIUIIDA, HT ro __\g

HO F 1 OO
3.1 TT'®; 0°C; 90 munH J\/\ 39a

[00361] K pacropy 3-1 (71 mr; 0,26 mmoinb) B TT'® (4 mi) B atmMmocdepe Ar
nobassuiu Ouc(POM)dochar tpustunammonnst (144 mr; 1,2 5KkB.), MONYYEHHYK) CMECh
OXJIAKIANMU Ha JienstHol OaHe u poOasisuu aumzonpormatuiamud (0,18 mut; 4 5kB.). 3aTtem
nobasysuiu BOP-CI (132 mr; 2 3kB.) u 3-Hutpo-1,2.4-tpuazon (59 mr; 2 3kB.). Peakiinonayro
cmech nepememmBand npu 0°C B Teuenme 1 waca. Cmech pasbasmsim CHLCly (50 mn) u
MIPOMBIBAJIN HachIIleHHBIM BOAHbIM pacTBopoM NaHCO;3 (2 x 10 M) u cofieBbIM pacTBOPOM.
OObvennneHHble BoAHbIE ciion MOoBTOpHO 3KcTparuposain CHLCly (~20 mun). OObeaMHEHHBIN
OpraHMYecKui 3KCTpakT cymuiau (Na,SO4) U BbIIapUBalii, OCTATOK OYMILAIM HA KOJOHKE C

cunukareieMm (10 r xomoHka) ¢ mpumeHeHueM cucteMsl pactBopurenein CH,Cl,/MeOH (c
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rpanueHToM 4-10%). CoenuHenne 32a MOBTOPHO OYHINAIM TNPU IMOMOIIM OOpAIIEHHO-
dasosoit BIKX (35-90% pacreopamu B; A: Boma, B: MeOH). Boixox 75 mr (50%). *'P-
SIMP (IMCO-dg): 6 -4,14. MC: m/z 627 (M+46-1), 551 (M-30-1).

HPUMEP 33

IIpumep noavuenus coeaunenud (33a)
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3 33a
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[00362] IIpumep nonydenus (4-2): k pactsopy 4-1 (0,29 r; 0,5 mmons) B MeCN

(8 1) modasnsimu S-3tuntro- 1 H-rerpason 8 MeCN (0,25 M; 2.4 mit; 1,2 5kB.). B Teuenune 90
muH pobasmsuin  BisSATE-dpochopamumar (0,24 1, 1,05 »xB.) B MeCN (1,5 wmn).
Peaxinonnyo cmecoy nepememnsanu npu KT B Teuenue 4 yacos, a 3aTeM OXJakianu 1o -
40°C. obaensanu m-XIIBK (mema-xnopnepbensoiinas kucnora) (0,23 r; 2 sxB.) B CH.Cl, (3
). Cmech HarpeBamu a0 KT wu pasbasmsuim EtOAc (50 mm). Cmech mpombBamu 10%
BoHbIM pacTBopoM NaHSO; (2 x 10 mu), HacbineHHbM BogHbIM pactBopoM NaHCO3 (2 x
10 mi) u coseBbiM pacTBOpoM. 3atemM cmech cymmin (Na,SOy4). BhICyIIeHHBINH OCTaTOK
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OUMINATM Ha KOJOHKe ¢ cujukareiaemM (10 1 KOJOHKAa) ¢ TPUMEHEHUEM CHCTEMBI

pactBopureneii CH,Cl,/MeOH (¢ rpaguentom 4-10%) c¢ monyuenuem 4-2 (0,26 r, 55%

BBIXOJ).

[00363] Ipumep nonyuenus (33a): pacrsop 4-2 (0,21 r; 0,22 mmons) B 80%

BofHOM pactBope AcOH (15 mn) nepememnBanu npu KT B Teuenue 4 gacos. Cmech
BBIMIAPUBAJIM W OYMINATIM HA KOJOHKe ¢ cuiaukareneM (10 r kojloHKa) ¢ IpUMEHEHHEM
cuctemnl pacteoputeneit CH,Cl,/MeOH (¢ rpaguentom 4-10%). Bexon: 0,13 r (90%). 3lp.
SIMP (IMCO-dg): 6 -2,00. MC: m/z 686 (M+46-1).

HPUMEP 34

IIpumep noavuenus coeaunenud (34a)-(34e)
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[00364] 1,2,4-Tpuazon (42 mr, 0,6 mmonb) cycnerauposanu B cyxom CH3CN (1
min). oGassuiu Tpustunamud (0,088 mut, 0,63 MMOJTB) U CMECh SHEPTUYHO MEePEMEIITUBATIH C
nojiy4eHueM npo3pauHoro pacresopa. I[Tocne nobasnenust POCl; (0,01 mu, 0,1 Mmonb) cMech
SHEPrUYHO TepeMelIBaId U ocTaBisuin Ha 20 MHUH. 3aTeM CcMechb LEHTPU(YTHPOBAIIH.

Hapnocanounyro sKkHAKOCTb JOOABISIN K 3alIUIeHHOMY Hykieo3uay (0,05 MMonb) U cMech
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BBIICPKUBAIM TIPU TEMIIEpaType OKpyKaromed cpenel B Teuenme 1 dvaca. JloGasmsum
ruapormpodocdar tpuc(rerpadyrunammonnst) (180 mr, 0,2 MMONB) U CMeCh BBIIEPIKUBAIN
npu KT B Teuenue 2 vacos. Peakuuto racuim BOAOH, CMECh BhITAPUBAJIH, pacTBOpsiiu B 80%
pacTBOpe MypaBbUHOI kuchnoTbl U octaBysanu npu KT nHa 2 uvaca. MypaBbUHYIO KHUCIOTY
BBIMIAPUBAJIM, OCTATOK PacTBOPsUIU B Boze (5 Miu1) u skctparuposanu DA (2 x 2 mi). Bognyro
¢bpakuuio 3arpyxanu B konoHky Hiload 16/10 ¢ Q-cedapozoii mis BOXX (¢ nuneiHbIM
rpaaueraToM NaCl ot 0 no 1 H. B 50 MM Tpuc-6ydepe (pH = 7.5)). @pakuuu, conep:xamue
tpudochar, oObeaUHIN, KOHISHTPUPOBATH W O0ECCONMBAIU TIPH MOMOIIU OOpaIeHHO-
¢azosoii BOXX na xomonke Synergy 4 micron Hydro-RP (Phenominex) ¢ mpumeHeHnem
JUHEeNHOro rpaauenTa meraHosa ot 0 1o 20% B 50 MM TpusTHIaMMOHUIT-alieTaTHOM Oydepe
(pH 7,5) B nponecce smonposanus. Crenyromue COeANHEHUs, TPUBEACHHbIE B Ta0Omue 1,

MOJy4ajay B COOTBETCTBUM C TaHHOHN MPOLEAYPOH:

Tabmuua 1 — Tpudocdarsl, nonyuesusie no [pumepy 34

poamp | CTP-aMP | PTP-aAMP | MC
Coenunenue
Po PB Py (M)
0 0 0 _N
HO—II:I’—O—II:I’—O—II'-I’—O O l\ll:?\(o
| | | NH | -11,31 220,82 -5,48
OH OH OH / >— N¥ 550.0
HO F NH, q . 4 >
3da
0 0 0 _N
HO—II=I’—O—II=I’—O—II'-I’—O O l\iﬂo
I I I N NH -9,13 -18,18 -2.85
OH OH OH 4 X Ns 5482
o F NF, d t d ,
34b
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O O O —N
HO—II=I’—O—II=I’—O—II'-I>—O O I\II/WO
T m‘ NH | <1095 | 20,62 537
OH OH OH / X N5 55919
HO F NH ’
2 d bs bs
34c¢
0] 0 —=N
HO—b—0—b-0—P—0"} O ’\r\ﬂ g
R M NH | 11,24 | 2082 | -548
OH OH OH/ R N = 5542
HO F NH2 B
d t d
34d
0] O O
I 0 N0
HO—P—0—P—0—P—0-}_O NW
Lo m NH | <1206 | 2097 | -5.69
N/H 5 % N\I(QH 549,2
2 d t d
3de
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HPUMEP 35

IIpumep noavaenus coeaunenud (35a)
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[00365] 1,2,4-Tpuazon (42 mr, 0,6 mmonb) cycnerauposanu B cyxom CH3CN (1

min). oGassuiu Tpustunamud (0,088 mut, 0,63 MMOJTB) U CMECh SHEPTUYHO MEePEMEIITUBATIH C
noJiyueHueM rnpospadHoro pacreopa. [locie nobasnenus POCl; (0,01 mi, 0,1 mmonb) cmech
SHEPrUYHO TMepeMemnBaiu U octaBisim Ha 20 muH. Cmech meHTpudyruposanun u
HAIOCAIOYHYIO JKUAKOCTh NOOABISUTN K 3ammuieHHoMmy Hykieo3uay (0,05 mmons). Cmech
BBIICPKUBAIM TIPU TEMIIEpaType OKpyKaromed cpenel B Teuenme 1 dvaca. JloGasmsum
ruapormpodocdar tpuc(rerpadyrunammonnst) (180 mr, 0,2 MMONB) U CMeCh BBIIEPIKUBAIN
npu KT B Teuenue 2 uacoB. Peakuuro racuim BOIOW, CMECh BBbIIAPUBAIH, PACTBOPSIIN B
ruapokcune ammonus 1 octaBisuid ipu KT Ha 2 gaca. PacTBopuTens BhIMapuBaiu, OCTaTOK
pactBopsutu B Boze (10 mur). Cmech 3arpyskanu B konoHky Hiload 16/10 ¢ Q-cedapozoii mst
B3OXX. Paznenenue nmpoBoauiau ¢ npuMeHeHueM jJuHeliHoro rpagueHTa NaCl or 0 no 1 H. B
50 MM Tpuc-6ydepe (pH = 7.5)). Dpakumm, conmepikamyue MPOAYKT, OOBETUHSIIH,
KOHLIEHTPUPOBAIH M 00€CCONMBAIN NpU nmoMoInu odpamieHHo-(a3oBoit BOXXX Ha konoHke

Synergy 4 micron Hydro-RP (Phenominex). B mnpouecce siroupoBaHus NPUMEHSIIN
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JUHENHBIN rpagueHT MeraHona ot 0 no 20% B 50 MM TpUSTUIIAMMOHUI-aieTaTHOM Oydepe

(pH 7,5). MC (M-1): 532,1. *'P-SIMP (8 ppm): -5,12 (d), -11,31 (d) u -20,43 (1).

HPUMEP 36

IIpumep noaviyenus coenunenus (36a)-(36d)
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[00366] 2’-Jleokcu-2’-¢prop-4’-ankmwnuruaud (0,09 MMonbp) pacTBOpsUIH B
cvecu JIM®D (5 mim) u N,N’-numernnauerara 8 IM® (0,110 mn, 0,9 mmois). PeakunoHHyro
cmech octaBisuii pu KT B Teuenne Houn. PacTBOpUTENDb BBIMAPHBAIN U OCTATOK OYHUINAIN
npu nomoum ¢isu-xpomarorpadun ¢ rpagueHroM Metanona B JIXM or 3% no 20%. N-
3aIMUINEHHBIA HYKJICO3UI KOHLEHTPUPOBAIN B BaKyyMe, CYLIMJIM U PACTBOPSUIM B CYXOM
tpumetmigocdare (0,7 m). PactBop oxnaxnamm 1o 4°C u nodasmsuin POCl; (0,017 mu, 0,18
mmonb). Uepes 1 gwac mpu KT nobasnsmn tpuOyrmnamun (0,102 mn, 0,3 mmonb). 3atem
nobassuiu  mupodocdar TpuOyrunammonust (156 wmr, 0,34 mmons). Jns pacTBOpeHus
nupodocdara nodasmsmu cyxoit IM® (mpumepro 0,100 mu). Uepes 2 yaca peakifio racuim
Ooypepe TOAB (TpmdTHIaMMOHUH-OukapOoHaTHBI Oydep). I[Ipoaykr BbImeNsnn mpu
nomotny noHooOMeHHoH xpomatorpaduu Ha AKTA Explorer, kak onucano B [Ipumepe 35.
@pakuuu, CcoAepKallue MPOAYKT, KOHIEHTPpUpPOBadu u B TeueHue 2 yacoB mnpu KT
obpabarsanu NH4OH. ITpoaykTt obecconuBanyu mpu nmomorn obparnenHo-¢azosoit BOXKX,

kak onrcado B [Ipumepe 35.
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CoenuHeHue Slpegamip | Clp-amp | CP-siMP | MC
Pa PB Py (M)
NH,
Hoy’oy’oﬁo OQ 11,38 22.88 62
______ - s - s _7,
ST (l)Hm 0 5121
HO F bs bs bs
36a
NH,
O
Il Il Il m
OO O ONCY Y 1149 20,41 5.34
OH  OH OH//““:- o) Bl Y, B
S = 510,0
bs bs bs
36b
NH,
0O O 0O
Il Il Il m
HO—P—0—p—0—F—0 o N~( " -
OH OH OH ///\“‘: [ © -11.96 -22,07 -5,66
W = 508.3
bs t d
36c¢
NH,
0O 0O 0O
o000~ o {2
I /m { -11.90 12323 -10.66
d t d
36d
NH,
CI)H CI)H CI)H / \N ‘1 1,77 '23 ,05
HO—P—0—P—0—P-0 o N 9,70 s 529.9
Fadt % 36e
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NH,
g gn o »
Ho_ﬁ_o—ﬁ_o—ﬁ—o 0 N—« -11,74 -23,37 -10,85
O 0 0 ,— © 539,2
_/_HO ;F d ¢ d
36f
NH,
QH QH o ¢
Ho_ﬁ_o—ﬁ_o—ﬁ—o 0 N—« -11,87 -23,32 -10,83
O 0 0 © 523,9
_/_HO ;F d ¢ d
36g
NH,
o gn o »
HO—P—0—P—0—P-0 o, N -11,48 -23,26 -10,63
54 5;(_7' 0 526,1
HO F d t d
36h
NH,
OH OH OH 7 N
| | |
HO=P—0=P—0~F-0— 0 N-<O 11,67 2322 -10,77
o °c - [ 554,1
36i
NH,
g gn on e
Ho_ﬁ_o_ﬁ_o_ﬁ-oWN—«O -11,97 -23,34 -10,92
o] 0 o] 7\ \_/ 5239
HO F d t d
36j
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HPUMEP 37

IIpumep noavuenus coeaunenud (37a)

e+ o—b-
N\/NHJF Cl g Cl

[00367] Coenunenne 37a mony4anud npu momomu peakiuu  Gochop(Tpuc-
Tpuasonuaa) ¢ 4’-3Tun-2’-neokcu-2’-pTopypuauHoM, Kak onucaHo B [lpumepax 34 u 35. MC

(M-1): 513,1. *'P-SIMP (8 ppm): -9,43 (bs), -11,68 (d) 1 -23,09 (bs).

IHPUMEP 38

IIpumep noavuenus coeaunenud (38a)

NHz  pOCL./PO(OMe)y/Py NH;
{
HO-P~0—P~0—H—0 N~(
OH oH OH~\ [ _©
HO F
[00368] Ucxonubiii nykieosun (15 mr, 0,05 mMMonp) pacTBOpsIM B CyXOM

tpumetmigocdare (3 m). Pacteop oxnaxkgamu no 4°C. obasmsum POCI; (0,013 M, 0,125
mmonb), a 3arem mupuauH (0,01 mm, 0,125 mmons). Yepes 1 uwac mpu KT nobasnsmu
tpubyrmnamus (0,035 mi, 0,125 mMmons), a 3atem nupodocdar Tpudbytunammonus (156 wmr,
0,34 mmons). [nst pactBopenust mupodocdara modapnsmu cyxoit [IM® (mpumepno 0,100
min). YUepes 2 uvaca peakmuro racwin Oypepom TOAB. IIpoayKkT BhIAENSsIIA MPU MTOMOIIU

nonoobmenHoi xpomarorpadgun Ha AKTA Explorer, kak ornucano B Ilpumepe 35. @paxuumy,
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CoIlepIKalle MPONYKT, KOHIIEHTPUpOBadun U B TeueHue 2 vacoB mpu KT obpabarsiBamu
NH4OH. ITpoaykt obecconuBaju mpu moMolnu odparieHHo-¢pazoBoit BOXKX, kak onncaHo B

pumepe 35. MC (M-1): 529,9. *'P-SIMP (8 ppm): -9,42(d), -11,59(d) u -23,03(t).

HPUMEP 39

IIpumep noavuenus coeaunenud (40a)

O o) 0
ﬁ-«NH /«NPMB /«NPMB
HO 0O o N o. N
HO F Bnd F BnO F
40-1 40-2 40-3
O 0 O
(1 NPMB 7 \PMB ¢ Npms
B0\ O N % Bro—~_O_ N Bno—~_ON ¢
BZO\\‘ O—> 3 0O —— = ) O ——»
HO\\“ HO7\‘
BnO  F BnG F BnO F
40-4 40-5 40-6
0 0 NHMMTr
\
</_<NPMB </_<NH /_<
o. N o N BnO—\_ O\
Br;:o D O —>BI’|I:O D o r /\\\‘g O
—/ > [ 7 ~
BnO F BnO F BnO F
40-7 40-8 40-9
NHMMTr NH,
4 _%’N {/ \<N
0 N
7 P\
HO  F HO F
40-10 40a
[00369] Ilpumep moayuenus (40-2): x pactsopy 40-1 (50,0 r, 205 mmonb) B

nupuanse (250 mn) nodasmsin DMTrCl (75,0 T, 225,0 mmone). PacTBop nepemernmBany npu
KT B Teuenue 15 uacos. Hobasmsiimn MeOH (120 mi) 1 cMech KOHIEHTPUPOBAIN A0CYXa MPU
MOHM)KEHHOM JaBjieHud. OCTaToK pacTBOpsuid B DA U mpombiBaiu Bojaoi. OpraHudeckuit
cioi cymuian Hag NaySO4 U KOHUEHTPUPOBAIM C TIOJNyYeHHEM HeourineHHoro 5’-O-DMTr

npoMexxyTouHoro coenuHeHus (80,52 1) B BuAE CBETJIO-XKENTOrO TBEPAOTO BELIECTBA.
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ITpomexyToUHOE coennHeHue pacTBOpsuTH B 6e3BogHOM JIM® (300 mun) u nobasnsim K,COs
(80,52 1, 583,2 mmounb), a 3areM PMBCI (31,7 r, 109,2 mmonb). CMech nepeMenuBaiu npu
KT B Tteuenne HOuM. PeakIMOHHYI0 cMmech pa30aBsuii DA M TPOMBIBAINA COJEBBIM
pactBopoM. Opranudeckyro (asy cymmiu Hag NaxSOs u KOHIEHTPUPOBATIH C MOJydYEeHUEM
HeounteHHOro 5°-O-DMTr-N3-PMB FdU (98,8 1) B BuAe CBETJIO-XKENITOTO TBEPAOTO
BemlecTBa. TBepmoe BemecTBo pactBopsti B JM® (300 mu) u modasnsim NaH (10,42 T,
260,5 mmonb), a 3arem BnBr (73,8 r, 434,2 mmonb). PeakiinoHHYI0 CMeChb MepeMenInBaIn
npu KT B TeueHme HOuM, a 3aTeM peakLui0 racuiu Bomoi. PactBop pasbaBmsumm DA u
NPOMBIBAIM  COJIEBBIM  pacTBopoM. Opranudeckyro ¢a3zy cymumam Hag NaSOs u
KOHLIIGHTPUPOBAIM C  TOJYyYE€HHEM  HEOYMIIEHHOTO  TOJHOCTBIO  OJOKMUPOBAHHOTO
npomexxytouHoro FdU coenuHeHus, KoTopoe OUMIIANM HA KOJIOHKE C CHJIMKarejiem
(pactBopamu I12:2A ot 10:1 no 3:1) ¢ mogyYeHHUEM YHCTOTO MOJHOCTHIO OJIOKUPOBAHHOTO
npomexxytouHoro FdU coenunenus (101,1 r). Ilpomexyrounoe coenunenue npu KT B
teueHne Houm obpabareiBamm 80% pactBopoM HOAc (900 mur) u pacTBOpUTETH YAAISIIH.
OcraTok ouynIanyu Ha KOJIOHKE C CHIIHKarejeM ¢ nonydeHnem 40-2 B Bune Oenoii neHsr (42,1

r, 30,2% 1no uroram 4 craguii).

[00370] Ipumep monyuenus: (40-3): k pacteopy 40-2 (42,1 r, 92,6 mmonb) B

oe3somaoM CH;CN (300 mr) mpu KT nobasnsmu IBX (28,5 r, 121,7 mmonb). PeakirionHyro
CMeCh KMITSTUIIM ¢ OOPaTHBIM XOJOIUIBHIKOM B TedeHHe 1 4aca, a 3aTem oxnaxaanu n0 0°C.
Ocanok oruinbTpoBbIBAIH U (UIBTPAT KOHLEHTPUPOBAIU C MOJYYSHHEM HEOYHINIEHHOTO
anbreruna (39,22 r) B Buze xentoro Teepaoro semectsa. K pactsopy anbaeruna (39,22 r) B
1,4-nuokcane (250 mn) nobGasmsuiu 37% pacteop CH,O (28,1 mu, 345,6 mmoib) u 2 H.
BoaHbI pactBop NaOH (86,4 mi, 172,8 mmonb). Cmech nepemerusanu rpu KT B Teuenue 2
4acoB, a 3areMm HehTpanuszoBbiBau AcCOH no pH = 7. Jlo6asnsmu EtOH (200 M) u NaBH4
(19,7 r, 518,6 mmonb), cMech nepemernuBanu mpu KT B teuenune 30 muH. Peakiuto racuimm
HacelleHHbIM BoAHBIM pactBopoM NH4Cl u skcrparuposanu DA. Opranuueckuil cioi
cyumnu Hax NaxSO4 u xoHueHTpupoBanu. OCTaTOK OYMINAIM IPU MOMOLIY KOJOHOYHOMN
xpomarorpadpun ¢ cunukareneMm (pacrsopamu 119:9A or 4:1 mo 2:1) ¢ nonyuenuem 40-3

(25,5 1, 55,7%) B BUnE OenOro TBEPAOrO BEIIECTRA.

[00371] Ipumep monyuenus: (40-4): k pacteopy 40-3 (25,5 r, 52,5 mmonb) B

6esponHom mupuaune (150 my) wu  GespomHom CH3CN (150 mn) npu 0°C  npwm

nepeMeruBaHuy 1o KarsiM nodasisin BzCl (6,6 T, 52,47 mmonb). CMech mepemMernnBaiu
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npu KT B Teuenue 14 gacos. Peakumto racunu H,O u pactBop koHuertpuposaiu. OcTaTok
pacTBopsuid B DA U mpoMmbiBaiu HacblilleHHbIM pacTBopoM NaHCO;. Opranuueckuii cioit
cymwunu Hag NaxSOs u koHneHtpupoBain. OCTaTOK OYMINAIN HA KOJIOHKE C CHUJIHMKarejaem
(pactBopom  IID/2A = 5:4) ¢ m0OoaydyeHHMEM  TOPOMEXKYTOYHOTO  COENMHEHHUS,
monozamumennoro Bz, (18,1 r, 60,0%) B Bunme Oenoli menbl. K pacTBOpy yKa3aHHOTO
npoMekyTouHoro coegunenus (18,1 r, 30,68 mmons) B IM® (100 mun) npu nepeMeiinBaHum
mobasmsimun CsoCO3; (30,0 r, 92,03 mmons) u BnBr (104 r, 61,36 mmonb). Cwmech
nepemernnany npu KT B Teuenne Houn. Peakuno raciyiv HaChIIIEHHBIM BOJHBIM PACTBOPOM
NH4Cl, cmecp skcTparupoBain DA U TIpPOMBIBAIN COJEBbIM pacTBopoM. PacTtBopurens
yaamsiii ¢ nojgydenneMm HeouwineHHoro 40-4 (19,3 r, 95,1%) B Bume KeNTOro TBEPAOTO

BELICCTBA.

[00372] Ilpumep monyuenus: (40-5): k pacteopy 40-4 (19,3 r, 28,4 mmonb) B

6e3sogaoM MeOH (230 mu) mpu KT npu nepemernBanun nobasmsuiin NaOMe (24,9 1, 460
MMonb). CMech mepeMmemnBaniu B TeueHue 1 waca. Peakuuio racumu AcOH (10 m) wu
KOHLeHTpupoBaiu. OCTaTOK OUHIIAIN HA KOJIOHKE ¢ cuinkaresneM (pactsopoM I19/2A = 1/2)

¢ nony4yernem 40-5 (11,2 r, 54,0%) B Buzme 6eoro TBEPAOTO BEIIECTBA.

[00373] Ilpumep nonyuenus (40-6): x pactBopy coenuHeHus 40-5 (200 wmr,

0,347 mmonb) B 6e3BogHoM JAXM (5 M) mpu KT npu nepememmBannu nobasnsiiu DMP
(mumetmndenon) (168 mr, 0,674 mmonb). Cmech nepemeruanu npu KT B TeueHue 2 4acos.
PactBopuTens yaansiin 1 OCTaTOK OYMINAJIN Ha KOJIOHKE ¢ cuiukaresneMm (pactsopamu [12:0A
oT 5:1 no 1:1) ¢ monydyeHreM HEOUMILEHHOIO albJerujia B BHUJIE€ CBETJIO-XKEJITOr0 TBEPIOIO
semectia (200 mr). K pactBopy anbaeruga (200 mr) B 6e3sogsom TI'® (5 mn) npu -78°C mpu
nepememuBannn nob6asmsui MeMgBr (1,0 mut, 1,01 mmons). CMech nepeMeruBaii npu -
78°C B Teuenue 1 yaca. Peakuuio racuiid HaChIEHHBIM BOIHBIM pacTBopoM NH4CI u cmech
skcTparupoBaiu DA. KOHIEHTPUPOBAHHYIO OpPraHMYEcKy (a3ly OYHMINAIA TPH MOMOLIU
KOJIOHOYHOH Xxpomatorpadun (pacteopamu I13: DA ot 5:1 mo 1:1) ¢ nonyuenuem 40-6

(cMechb cTrepen3omepos, 135 mr, 65%) B Buae 6eIoro TBEPAOTO BEIIECTBA.

[00374] Ipumep nonyuenus (40-7): x pacteopy DAST (1,64 r, 10,17 mmons) B

6e3BonHOM Tonyosie (40 mu) npu -78°C mpu nepeMernMBaHUY TI0 KM J00aBIsIA PACTBOP
coenunenns 40-6 (1,2 r, 2,03 mmonb). Cmech nepememupany npu -78°C B Teyenne 30 MuH.

PactBop MemneHHO HarpeBaiau 10 60°C M mepeMeInMBaHHE MPONO/LKAIM B TEYEHHE HOYH.
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CwMmech BiHBa B HaChIEHHBINH pacTBOp Na,COs3. KoHIIEHTpHpOBaHYI0 OpraHu4eckyro ¢asy
KOHLIEHTPHUPOBAIU U OYMILNAIN HA KOJOHKe ¢ cuinukareneM (pactsopamu I19:9A ot 10:1 no
3:1) ¢ nonyuenuem 40-7 B Bume Oemoro TBepnmoro BemectBa (1,08 r, 83,88%). 'H-simP
(CD;0D, 400 MI'u) 67,87 (d, J = 8,4T'u, 1H), 7,27-7,37 (m, 12H), 6,82-6,84 (m, 2H), 6,14
(d, J =16,8, 2,0I'u, 1H), 5,18-5,50 (m, 4H), 4,96 (s, 2H), 4,45-4,88 (m, 7H), 3,67-3,89 (m,
5H).

[00375] Ilpumep nonyuenus (40-8): cmech coemunenus 40-7 (0,91 r, 1,54

mMmonb) 1 CAN (2,53 1, 4,61 mmonb) B pactBop 3:1 MeCN:Boaa (10 M) nepemermnBaig mpu
KT B Teuenue Houu. J{obGapnsiu comeBoii pactBop (10 mu1) u cMech 3KCTparupoBain DA.
OObenuHEHHBIE OpPTraHUYECKUE OKCTPAKTHI CYIIMIM W BBIMIAPUBAINA TMPU MOHUKEHHOM
napneHn. OuMIaTd TpPU TOMOIIM KOJIOHOYHOM Xpomarorpaguu ¢ CHIUKareieMm ¢
npuMmeHeHueM pactBopos 11D : DA or 10:1 go 2:1 ¢ nonydenuem 40-8 B BHUIE KENTOrO

TBepaoro BemiecTsa (305 mr, 41,96%).

[00376] Ilpumep nonydenus (40-9): k pactsopy 40-8 (350 mr, 0,74 mmonb) B

oe3BomHoM MeCN (8 mu) mpu KT npu nepemermmBannu nodasnsuin TPSCI (449 wr, 1,48
mMmonb), JAIMAII (180 mr, 1,48 mmonb) u TOA (374 wmr, 3,70 mMonb). CMech nepemMernBaIn
npu KT B Teduenue Houn. [lobasmsim NH4OH (15 M) 1 cMech mepeMelnBaiyd B TeUESHUE 2
yacoB. PacTBopuTenb yaamssidi M OCTaTOK OUMINAIM HA KOJIOHKE C CHJIMKarejieMm ¢
npuMeHeHueM pactBopos 11D : DA ot 8:1 no 1:1 ¢ monyueHneM HEOUUIEHHOIO MPOAYKTA
(380 Mr HEOYMINEHHOTO), KOTOPBIA pacTBopstin B Oe3BomHoM JIXM (10 mm). Ilpu KT
nobasysuiu cmecb MMTrCl (695 mr, 2,25 mmons) u AgNO;3 (380 mr, 2,25 MMOJIb) U CMECh
nepememuBanin npu KT B Teuennme Houn. TBepmoe BemecTBO OT(QUIBTPOBBIBAIN U
npoMbiBann JAXM. @uibTpaT NpOMBIBAIM COJIEBBIM pacTBOpoM M cymmind Hag NaxSOa.
KOHUEHTPUPOBaHHYIO OpraHUYeckyr a3y OuMINadl Ha KOJOHKE C CHJIMKareyiem
(pactBopamu I19:0A ot 8:1 g0 2:1) ¢ nonyuyeruem 40-9 B Buse KENTOrO TBEPIOTO BELIECTBA

(460 mr, 81,33%).

[00377] Ilpumep nonydenus (40-10): x pactBopy coenuneHus 40-9 (450 wmr,

0,61 MMoub) B aleTOHE MPHU NepeMeInnBaHuu nodasnsm Gopmuar ammonus (1,29 r, 20,6
MMOJIb, nopuusiMu) 1 10% namnaanii Ha yraepone (1,0 r). Cmech KuUDSTHIN ¢ OOpaTHBIM
XOJIOAMIIBHUKOM B TeueHue 12 4. Karammzarop oTUIBTPOBBIBAIN M IPOMBIBATH ALIETOHOM.

OunbTpar paszbaBisim DA U NPOMBIBAIH COJIEBBIM PacTBOpPOM. KOHIEHTPHUPOBAaHHYIO
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OpraHu4YecKyro asy OYHMINAIM TPH MOMOIIM KOJOHOYHOH Xpomartorpaduu (pacTBOpamu
JAXM:MeOH ot 100:1 no 15:1) ¢ monyuenuem 40-10 B Buge Oenoro TBepaoro Bemiectsa (250
wmr, 72,8%). "H-SIMP (IMCO-d6, 400 MI'n) 88,56 (s, 1H), 7,73 (d, J = 7,6 T, 1H), 7,14-
7,28 (m, 12H), 6,84 (d, J = 8,8 'y, 2H), 6,30 (d, J = 7,6 T'u, 1H), 6,03-6,08 (m, 1H), 5,84 (d, J
=52 T'u, 1H), 5,33-5,35 (m, 1H), 4,97-5,18 (m, 1H), 4,86-4,90 (m, 1H), 4,34 (d, /=44 T',
1H), 3,72 (s, 3H), 3,54-3,57 (m, 2H), 1,28 (dd, J; = 6,4 T'n1, J, = 25,6 ', 3H). UDP-MC: m/z
563,50 [M + H]J".

[00378] Ilpumep nonyuenus: (40a): 40-10 (101 wmr, 0,179 mmons) npu KT

pactsopsumu B 80% pacteope HOAc (20 mi). Cmech nepememmBanu npu 50°C B TeueHue 5
yacoB. PacTBopuTenb yAansad U OCTaTOK ABAXKIbI COBMECTHO BBINAPUBAIN C TOJYOJIOM.
OcraTok OYHUINANIH MPH MTOMOIIH KOJIOHOYHON XpomaTtorpaduu (pactsopamu JIXM:MeOH ot
100:1 mo 10:1) ¢ monydernem 40a B Bune Oenoro TBepaoro Bemectna (36,6 mr, 70,26%). 'H-
SIMP (CD50D, 400 MTI'n) 6 7,98 (d, J = 7,6 T'u, 1H), 6,20-6,24 (m, 1H), 5,92 (d, J=7,2 T,
1H), 5,17-5,30 (m, 1H), 4,99-5,14 (m, 1H), 4,51-4,86 (m, 1H), 3,78 (d, J = 1,6 I';, 2H), 1,35-
1,43 (m, 3H). UDP-MC: m/z 291,84 [M + H]", 582,81 [2M + H]".

HPUMEP 40

IIpumep noavuenus coeaunenud (41a)
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[00379] Ilpumep mnonyuenusi (41-2): xk pactsopy 41-1 (3 r, 4,8 mmonb) B

oe3BomaoM XM (50 mu) npu KT pobGasmsim BzCl (1,3 1, 9,6 mmons), IMAII (1,1 1, 9,6
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mmonb) U NEt; (4 mi). Peakunonnyro cmecs nepememnsanu npu KT B Teuenue 2 4dacos.
JlobaBnsiin BOIy M pPEaKLIMOHHYIO CMECh JOMOJIHUTENBPHO TIepeMeIInBaid B Te4eHue 1 Jaca.
Cmech pasbasmsuim XM (150 mu) w mpomsiBaiu Bomod, 0,1 M pactsopom HCI u
HacellleHHbIM BoAHBIM pacTBopoM NaHCOs. PactBopurens yaansanum M HEOUHUIIEHHbIN
NPOAYKT OYMIMAIKA TPU TOMOINM KOJIOHOYHOH xpomarorpadum ¢ cuukarenem (25%
pactBopoM EtOAc B I19) ¢ monyuennem 41-2 B Buae >KenTOro TBEpAOro Bemectsa (2,8 T,

80.0%).

[00380] Ipumep nonyuenus (41-3): cmech 41-2 (2,6 r, 3,6 mmonb) u PAd(OAc):

(100 mr) B XM (50 mm) mpu -78°C cycmemmmposanmu B pactBope CHoN, B Et,0O
(ToTy4eHHOM CTaHIapTHBIM criocobom, 350 mi). PeakunoHHYIO CMeCh MepeMelInBaiu Mpu
KT B Teuenne noum. Peakumro racumu HOAC ¥ peakUMOHHYHO CMECh IOMOJHUTEIBHO
nepememnBany B rederne 1 yaca. Cmech pasdasnsumm EtOAc (150 M) u mpombIBa BOIOH U
HacellleHHbIM BoAHBIM pacTBopoM NaHCOs;. PactBopurens yaansnum M HEOUHIIEHHbIN
nponykT pacteopsuin B NH3.MeOH (nac., 100 mu). PeakiinonHy0 cMeCh nepeMerrnBain mpu
KT B TeueHne HOun. HeodnmmeHHBI NPOAYKT OUYMINAIM MPH MOMOIIM KOJOHOYHOU
xpomarorpadun ¢ cunmkarenem (25% pactopom EtOAc B I19) ¢ monyuenuem 41-3 B Bune

JKenToro Teepaoro seuectsa (800 mr, 35,2%).

[00381] Ilpumep monyyenus (41-4): x pacrsopy 41-3 (800 mr, 1,3 mmonb) B
6e3BomaoM CH3CN (50 mun) mpu KT nobasnsmu TPSCI (755 mr, 2,5 mmons), AMAII (305 wr,
2,5 mmonb) u NEtz; (400 mr, 4 mmons). Peakuuonnyro cmech nepememusanu npu KT B
teueHne 2 yacos. JlobGaemsiim NH4OH (25 Mi) u peakMOHHYIO CMECh JOMOJHHUTENHLHO
nepemermuBaiu B Tedenne 1 gaca. Cmech paszdasmsum JIXM (150 mu1) u mpoMbIBaIN BOHOM,
0,1 M pacteopom HCl u HaceiienHbiM BonHbIM pacTBopoM NaHCOs. PacTBopurens ynansanu
U HEOYHIIEHHBI MPONYKT OYHMINAJIH TPH I[OMOINM KOJOHOYHOH Xpomarorpadpuu ¢
cunukaresnem (25% pactsopom EtOAc B I19) ¢ nonydyenuem 41-4 B Buie KENTOrO TBEPIOIO

BemnectBa (340 mr, 42,5%).

[00382] Ilpumep nonyuenus (41a): x pacrsopy 41-4 (200,0 mr) 8 MeOH (10

i) pobasmsiin NH4F (600 wmr). PeaknmoHHYHO CMeCh KHIITHUIM € OOpaTHBIM
XOJIOIUJIPHUKOM B TeueHue 24 yaco. PacTBopuTesnb yAansid U OCTATOK OYHIIANU MpPH
MIOMOIIM KOJIOHOYHOH Xxpomarorpaduu ¢ cunukarenem (pactsopoMm XM : MeOH=15:1) ¢

nonyuenuem 41a (50,0 mr, 55.9%) B Bume Oenoro TBEpAOro BEIIECTBA. '"H-amMmp (CDs0D,
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400 MI'y) 68,13 (d, J =7,6 T, 1H), 6,01 (dd, J; =2,4 T, J, = 15,6 T'u, 1H),5.85 (d, J = 7.6
I'u, 1H), 5,04-4,89 (m,1H), 4,52 (dd, J; =5,2 'y, J, = 19,6 ', 1H), 3,66 (s, 2H), 1,00-0,94
(m, 1H), 0,54-0,30 (m, 4H); UDP-MC: m/z 285,82 [M + H]*, 570,84 [2M + H]".

IHPUMEP 41

IIpumep noavuenus coeaunenud (42a)
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[00383] Ilpumep monyuenusi (42-2): k pacrsopy 42-1 (50 r, 203 mmoinb) B

oe3Bomnom mupuauHe (200 mu) modaemsim TBDPSCI (83,7 r, 304 mmonb, 1,5 3kB.).
Peakunonnyro cmecs nepememnsanu npu KT B Tedenune Houn. PacTBOp KOHLIEHTpHUPOBAIH
IPU TOHHUXEHHOM [AaBJIEHUM C IOJyUYE€HHEM BSI3KOH >KUAKOCTH, KOTOPYIO paclpeaensin
MEXJy O3THiaueratoM M Bopoil. OpraHudeckuil Ciod OTAENsIM, NPOMBIBATIM COJIEBBIM
PacTBOPOM, CYIIWJIH HAJ CYJIb(paTOM MarHus U KOHIEHTpUpoBaau ¢ noinyderrem 5'-OTBDPS

a¢upa B Bune Oenoli neHs (94 r). Heountnennsiii 3¢up pactsopsui B 6e3pogHom JIXM (300
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MIT) 1 100aBisT HUTpAT cepedpa (66,03 T, 388,4 Mmmonb, 2,0 3kB.) u koymmauH (235 M1, 1,94
MoJib, 10 3kB.). Cmech nepemermmbanu npu KT u nodasnsmun MMTrCl (239,3 r, 776,8 mmonb,
4 5kB.). Ilocne nepememuBanust npu KT B TeueHne HOUM cMech (UIBTPOBAIIH Uepe3 LETUT U
¢unbTpar pasdasnsiim MTBD. PactBop mpomeiBamm u30biTkoM 1 M pacTBopa JTUMOHHOU
KHCJIOTBI, pPa30aBisUIM COJEBBIM pPacTBOPOM U 5% pactBopoM OukapOoHaTa HATPHsL.
Opranuyeckuii pacTBOp CYIIWJIM Haj CyJib(aToM HATPHUsl M KOHLEHTPUPOBAIU B BaKyyMe C
MOJIyYE€HUEM TOJHOCTBIO 3aIIUILIEHHOIO IPOMEKYTOUHOIO COEIUHEHUS B BUAE JKEJITOMN NEHBI.
HeouninenHoe mpoMeXyTOUHOE coennHeHne pactBopstin B Oe3BogHoM TI'® (250 mum) u
obpabarsBanu TBA®D (60 r, 233 mmomns, 1,2 3xB.). CMmech nepemermnBanu npu KT B Teuenne
2 4YacoB M pacTBOpUTENb YyJAAJsUIM NPU MOHMWXKEHHOM naBieHuH. OCTaTOK BHOCHUIM B
STUJIALIETAT M MPOMBIBAJTIH COJIEBBIM pacTBopoM. Ilocne BhICYIIMBaHUS C CyJIb(paTOM MarHus
pacTBOpUTeNb yaagsid B Bakyyme. OCTaTOK OYMIIAIM MPU MOMOLIM KOJOHOYHOMN
xpomatorpadun (pacreopamu [13:3A ot 5:1 no 1:1 ) ¢ nmonyueHuem 42-2 B Buze OeJI0l MEHBI

(91, 86,4%).

[00384] Ilpumep noayueHus (42-3): x pactopy 42-2 (13,5 r, 26 mMmMonb) B
JAXM (100 mn) nobGasmisuiu mupuanH (6,17 M, 78 mmonb, 3 3kB.). PacTBOp oxnaxnmanu 10
0°C wu npobGammsin mnepuonmnan Jlecca-Maprtuna (33,8 r, 78 mmonb, 3 3kB.). Cmech
nepememuBand npu KT B TeueHne 4 4HacoB M peaknMIO racuid IOOABICHHEM BOIHOTO
pactBopa 4% NaxS»03/4% OGuxapbonar Hatpus (no pH 6, ~150 m1). CMech AOMOIHUTETHHO
nepeMenminBaid B TedeHue 15 MuH. OpraHuueckuil cjaod OTHENsUIM, IPOMBIBAIU
pa30aBIeHHBIM COJIEBBIM PAacTBOPOM W KOHLEHTPHPOBAJIHM IPH IOHIKEHHOM [aBJICHUH.
Ocrarok pactBopsim B nauokcane (100 M) u pactBop obOpabareiBamu 37% BOIHBIM
pactBopoM Qopmanbaeruna (21,2 r, 10 5kB.) 1 2 H. BOAHBIM PacTBOPOM T'HIPOKCHAA HATPHS
(10 2xB.). Peakunonnyro cmech nepemennsanu npu KT B Tedenue Houu. Peakiuro racunu
HaceimeHHbIM pacTBopoM NH4CI (~150 mi) u cMech KOHLEHTPUPOBAIN MPU MOHUKEHHOM
nasiennn. OCTaTOK paclpeneNisyii MeAy STHianeTatoM u 5% pactBopoM OukapOoHaTa
Hatpusi. OpraHudeckyro (asy OTHENsIN, MPOMBIBAJIH COJIEBBIM PAcTBOPOM, CYIIWJIA Hax
cynbdaroM MarHusi W KOHLEeHTpupoBaiu. OCTATOK OYMINANU NPU TOMOIIM KOJOHOYHOU
xpomarorpadun (pactsopamu MeOH:JIXM = 100:1~50:1) ¢ nonyuernem 42-3 B Bune Oeioit
nensl (9,2 1, 83,6%).

[00385] Ilpumep mnonyuenus (42-4): 42-3 (23 r, 42,0 MMoub) JBaKIBI

COBMECTHO BbIApUBAIIN ¢ TONyojoM. OctaTok pactBopsutk B Oe3pomHoM JIXM (250 mn) u
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nupuanse (20 mu). PactBop oxnaxkaanu no -35°C. o xarsam B Tedenue 10 MuH nobasnsm
TpudropmeTancynbpoHOBbIN anruapun (24,9 r, 88,1 mmorns, 2,1 3kB.). Peakunonnyo cmech
nepeMenInBaNty Mpu JaHHOHN TeMmiiepatype B TedeHue 40 MuH, a 3areMm peakuuto npu 0°C
racunu Bogoi (50 mu). Cmech nepememnBanu 30 MuH u sxctparuposanu DA (150 ma x 2).
Opranudeckyro (asy cymunn Hang Nap,SOs u GuiabTpoBanmm dYepes3 CJIOW CHIIMKArels.
@unbTpaT KOHLEHTPUPOBAIN IPU MOHUKEHHOM JaBjieHuH. OCTaTOK OYMIIANU MPU [TOMOLIU
KOJIOHOUHOM xpomarorpaduu (pacreopamu [13:9A = 100:1~1:1) ¢ nony4yernem 42-4 B BUne

kopuuHeBoil nensl (30,0 r, 88,3%).

[00386] Ilpumep mnonyuenus (42-5): 42-4 (30 r, 36,9 Mmoub) JBaKIBI

COBMECTHO BBIIAPUBAIIN C TOJYOJIOM U pacTtBopsutn B Oe3somHoM JIMD (150 mu). Pactsop
oxnaxpam 10 0°C u oOpabarbBanu ruapunom Hatpusi (60% pacTBOPOM B MHHEPATHLHOM
macie; 1,5 r, 40,6 mmonp). Peakunonnyto cmech nepememuBanu npu KT B Tedenne 1 u.
HobGassmu xmopun jutus (4,6 v, 110,7 mmonb, 3 3kB.). IlepememnnBanue mpoAoKaIud B
TedeHue 2 4YacoB 10 MoMeHTa, koraa naHHble JKXMC cBuAETEeNbCTBOBAIM O IOJHOM
npeBpalieHnn 0e3BOMHOrO TPHU(PIATHOrO NPOMEKYTOUHOIO COCAMHEHUS B OEe3BOJHOE
xJjopcoaepkaiiee coeauHeHue. Cmech BHocuid B 100 M HOJMYHACBINEHHBIH pacTBOP
XJopuAa amMMOHusi ® oTmianerata. OpraHuueckyro a3y OTAENsUIM, TMPOMBIBAIN
pa30aBIeHHBIM COJIEBBIM PAacTBOPOM W KOHLEHTPHPOBAJIHM IPH IOHIKEHHOM [aBJICHUH.
Ocrarok pacteopsiin B TI'® (150 M) u pactBop obpadareiBanmu 1 H. BOIXHBIM PacTBOPOM
runpokcuna Hatpusi (~41 mu, 40,1 mmonb, 1,1 3kB.). Cmech mepememuBanu npu KT B
TedeHue 1 4. PeakMOHHYI0 cMech pa30aBIIsiii MMOJIYHACBILIIEHHBIM PacTBOPOM OukapOOHaTa
Hatpus (~60 mi) u sxcrparuposanu DA. Opranudeckyro ¢asy cyuy (cyiab(haroM MarHus)
U KOHLIEHTPUPOBAJIM IMpPU TOHI)KEHHOM JaBieHuH. (OCTaToK OYMINAIM IpPU TOMOLIU
KOJIOHOUHOM XpomaTorpaduu (pacteopamu AXM:MeOH = 300:1~60:1) ¢ nmonyuenuem 42-5

B BUje >kenToli mensl (18,3 r, 87,6%).

[00387] Ilpumep monyuenus (42-6): x pacteopy 42-5 (18,3 r, 32,33 mmonb) B
6e3pogHomM JAXM (150 mi) mobGasasan TBSCI (17,7 r, 64,6 mMonb) u umuaason (6,6 r, 97

MMOIb). Peakunonnyro cmech nepemermnsany npu KT B Teuenue Houn. PeakinOHHYIO CMeCh
pa3basisiin Bogou u skctparupoBanmu JIXM. OpraHuueckuil CIOW OTAENSIIH, TPOMBIBAIN
COJIEBBIM pPAcTBOpPOM, cywuian Han Na,SO, u xoHueHTpupoBaiu. OCTaTOK OYHINANUA TIPHU
NOMOIIM KOJIOHOYHOH xpomarorpadum (pactBopamu JIXM:MeOH = 300:1~80:1) ¢

nonyueHuem 42-6 B Buzae Oenoii nensl (18,4 1, 83,7%).
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[00388] [lpumep nonyuenus (42-7): pacteop 42-6 (18,4 r, 27,1 mmons), IMAII
(6,6 T, 54,0 mmonb) u TOA (5.4 1, 54,0 mmonb) B MeCN (450 mi) obpabateiBanu 2.4,6-

Tpuu3onponmIdeH30Ccy b oHmTxIopuaoM (16,3 1, 54,0 Mmosb). CMech nmepeMernuBaiy mpu
KT B teuenue 3 uqacos. [oGasmsuiu NH4OH (70 M) u cMech nepeMeluBajin B TeYeHHe 2
4yacoB. PacTBOp BhIMapuBaiu MPU MOHMKEHHOM JAaBJICHUU M OCTATOK OYUILNAIH HA KOJOHKE C
cunukaresiem (pactsopamu JIXM/MeOH ot 100:1 mo 15:1) ¢ monyueHneM HEOUHILIEHHOTO
npoaykra (18,0 r). Heouumnennslii mpoaykT pactBopsuid B Oe3pogHoM JIXM (150 wmum).
JHobGasmsumu xommunuH (8,1 T, 66,3 MMoub, 2,5 3kB.), HUTpAT cepedpa (4,5 r, 26,5 mmons, 1,0
skB.) u DMTrClI (13,4 r, 39,7 mmons, 1,5 3kB.). Peakimnonnyto cmech nepemernusanu rnpu KT
B TeyeHne Houu. CMmech (uiabTpoBanmu uepe3 LETUT. DUIbTpaT MPOMBIBATH COJIEBBIM
pacTBopoM u skctparupoBanu JAXM. Oprannueckuii cyioit otaensum, cymuian Hag NaxSO4 u
KOHIeHTpUpoBamu. (OCTaTOK OYHWINAJIHM MpPU TIOMOIIM KOJOHOYHOW Xpomartorpadpuu
(pactBopamu I19:2A = 60:1~3:1) B Buzne xentoii nensl. Ileny pactsopsnu B TI'® (150 mn) u
nobassuiu TBA® (10,4 r, 39,7 mmonb, 1,5 3kB.). PeakinoHHYIO CMeCh MepeMeInuBaiu npu
KT. Ilocne KOHLUEHTPUPOBAHUSI CMECHh MPOMBIBAJIM COJIEBBIM PACTBOPOM U 3KCTPArupOBAIU
DA. Opranuueckuil cioil oraensiy, cymuiaun Haj Na,SO4 u xoHueHTpuposaiu. OcTaTok
OUHWIIAJIA TIPH TOMOIINK KOJIOHOYHOM Xpomatorpaduu (pactBopamu [12:0A = 60:1~DA) ¢

nonyueHuem 42-7 B Buze xentoit nensl (21,3 1, 92,4%).

[00389] llpumep monyuenusi (42-8): k pacrsopy 42-7 (2,0 r, 2,3 mmounb) B

6essomom JIXM (20 mn) npu 0°C B armochepe azora mobasisnu nepuopmHan Jlecca-
Maptuna (1,95 r, 4,6 mmonb). Peakinonnyro cmech nepemewmnsanu npu KT B Teuenue 5
gacoB. Cmech pazdasmsumn EtOAc (100 M) ¥ mpOMBIBAIM CMECHIO HACBHIIEHHOTO BOIHOTO
pactBopa NaxS>O3 u HaceimenHoro sogHoro pacrsopa NaHCOs. HeouuniieHHbsIlt npoaykT
OUHIIAJIA TIPU TOMOIIM KOJIOHOYHOW xpomarorpaduu ¢ cuiaukarenem (pacrtsopom I19D :

EtOAc =2 : 1) ¢ nonyuenuem 42-8 (1,8 r, 90%) B BUAE KENTOTO TBEPIOTO BELIECTBA.

[00390] [pumep MONYYEHUSI (42-9): K pacTBopy TETPAMETHUIT

metunenaupochonara (390 mr, 1,68 mmons) B 6Gessompom TI'® (10 mn) mpu 0°C B
atmocdepe azora nodasnsmn NaH (84 mr, 2,1 MMoub). PeakiIMOHHYIO CMECh MepeMeInuBaiu
npu 0°C B Teuenne 30 mun. ITpu 0°C no kamnsm noGassnu pacteop 42-8 (1,2 r, 1,4 MMonb)
B 0e3BopHOM TI'® (10 mun). Cmech nepememnnBanu npu KT B Teuenue 1 4. Peakuuro racumm
HACBIIIEHHBIM BOIHBIM pacTBOpoM NH4Cl v HeoUHINEeHHbIH MPOAYKT OYUINATH MMPU TOMOIIU

KOJIOHOYHOH xpomarorpadum ¢ cunmkarenem (pactBopoMm XM : MeOH = 150 : 1) ¢
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nonyueHuem 42-9 (1,2 r, 88,2%) B BuAE KENTOTO TBEPAOTO BEIIECTBA. 'H-simP (JIMCO-d6,
400 MI'n) 68,51 (s, 1H), 7,46-7,09 (m, 22H), 6,88-6,82 (m, 6H), 6,62 (q, J; = 17,2 T, J, =
224 T, 1H), 6,12 (d, J =7,2 T'u, 1H), 5,86-5,75 (m, 2H), 5,43 (d, J =25,2 ', 1H), 4,63 (dd,
Ji1=48Tn, J;=21,2Tn, 1H), 4,45 (d, J = 12,0 T'u, 1H), 3,94 (d, J = 12,0 T'u, 1H), 3,72 (s,
9H), 3,53 (q, J; = 11,2 T, J, = 16,0 'y, 6H); UDP-MC: m/z 971,59 [M + H]*.

[00391] Ilpumep monyuenus (42a): pactsop 42-9 (300 mr) B 80% pactBope

HOAc (26 mn) nepememmsanu npu 80-90°C B Teuenwe 2 u. PacTBOpuTens ynansmd u
HEOYHIICHHbI NPOAYKT OYWINAJIM TpPHU TOMOIIM KOJIOHOYHOH Xpomartorpaduu ¢
cunukaresiem (pactsopoM XM : MeOH 20 : 1) ¢ nmonyuenuem 42a (70 mr, 57%) B Buze
0eyoro TBEPOTO BEIIECTBRA. 'H-samP (IMCO-d6, 400 MI'u) 67,61 (d, J=7,6 T'u, 1H), 7,35
(d,J=15,2Tn, 2H), 6,72 (q, J; = 17,6 I'y, J» =24,4 T'u, 1H), 6,23 (d, J = 6,0 I', 1H), 5,99-
5,85 (m, 2H), 5,74 (q, J =7,2 'y, 1H), 5,37-5,21 (m, 1H), 4,69-4,61 (m, 1H), 3,96 (d,J =124
I'y, 1H), 3,82 (d, J = 12,0 I'u, 1H), 6,72 (q, J; = 5,2 I'y, J; = 10,8 T'u, 6H); UOP-MC: m/z
397,81 [M + HJ".

HHPUMEP 42

IIpumep noavaenus coeaunenud (43a)
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[00392] Ilpumep monyuenus (43-2): k pacrsopy 43-1 (3,8 r, 6,6 mmoinb) B

6essomgHomM JIM® (100 mn) npu 0°C npu nepememmnpanuu nodasasau NaH (2,2 r), a 3atem
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CH5I (9,3 r, 66 mmounb). TlepememmBanue nponosxanu npu KT B Teuenne Houn. Peakuuro
raciiid HachllleHHbIM BOOHBIM pactBopoM NH4Cl. Cmechp pazbaBmsuin DA U IpOMBIBAIH
coJieBbIM pacTBopoM. OpraHudeckuidl cioi cymunaud Hajg NaSO; M KOHLIEHTPUPOBAIIH.
OcraTok OuHMINa M NPU MMOMOIIH KOJOHOYHOHW XpoMarorpadpuu ¢ CHIMKarejieM (pacTBOPOM

I12:3A =2:1) ¢ nonyuennem 43-2 (3,0 r, 70%) B Buae Oenoro TBEPAOTO BEIIECTBA.

[00393] Ipumep noayuenus (43-3): cmech 43-2 (3,0 1, 5,1 mmoinbs) u CAN (5,56

r, 10,2 mmonb) B pactBope 3:1 MeCN:Bona (16 mn) nepememnsanu npu KT B TeueHne HOUU.
PactBop pazbasnsiiu coneBbiM pacTBOopoM (10 mut) u skcrparupoBaiu DA. OO0benUHEHHbIE
OpPraHMYECKUE HKCTPAKTHI CYIIWIM U BBIMAPUBAIN TIPU MOHMKEHHOM NaBjeHuH. Quuinaiu
IpU MOMOIIU XpoMaTorpaduu ¢ cuirkaresneM (pacrsopom I12:9A = 1:1) ¢ monyuennem 43-3

B BUJIE *KeNTOro Teepaoro Bewectsa (1,71 r, 72%).

[00394] llpumep mnonyuenus (43-4): x pacrsopy 43-3 (1,7 r, 3,6 mmonb) B

oe3BomHoM MeCN (50 mn) mpu KT npu nepemermmBanuu nodaemsuim TPSCI (2,2 1, 7.2
mMmonb), JIMAII (880 mr, 7,2 mmons) u TOA (1,1 r, 10,8 mMonb). Cmech nepeMernnBaiy npu
KT B reuenune voun. JJodasmsiiu NH4OH (25 mit) 1 cMech nmepemMennnBaii B TeUeHHe 2 4acoB.
PactBopuTens yaansiin 1 OCTaTOK OYMINAJIN Ha KOJIOHKE ¢ cuiukaresneMm (pactsopamu [12:0A
or 8:1 mo 2:1) ¢ monyueHuem mpomekyTouHoro coenunenusi (1,4 ). IIpomexyrodHoe
coequHeHue pactBopsuin B OespogHoM XM (30 mun) u mobaemsuim MMTrCl (1,6 T, 5,2
mMmonb), AgNOs (1,4 1, 7,8 mmonb) u koyumuaud (1,57 1, 13 mmons). CMech nepemenmnBain
npu KT B Teuenune nHouu. Tmepmoe BemiecTBO OTuibTpoBBIBAIM M TpombiBaiu JIXM.
DuibTpaT NpOMBIBAIU COJEBBIM pacTBOpoM U cywmiu Haa NaxSOs. KoHneHTpupoBaHHYHO
OpraHuvecKyro (a3zy OUHWINAIH Ha KOJOHKE C cuiukareieMm (pactsopoMm I12:0A = 3:2) ¢

nonyuenuem 43-4 (1,1 r, 57,9%) B Bune 6e10r0 TBEPAOTO BELIECTBRA.

[00395] Ilpumep nonyuenus (43-5): xk pactsopy 43-4 (550 mr, 0,74 mMmonb) B

alleTOHe MpH nepemMernuBannn n1oo0apisuin Gopmuar ammonus (1,0 T, 15,8 MMOIIb, MOPLUSMI)
u 10% mamnaguii Ha yraepoxe (1,0 r). Cmech KumsITHiM ¢ OOpPaTHBIM XOJIONUIBHUKOM B
teueHne 48 wuacoB. Karamu3aTtop OT(QUIBTPOBBIBAIM M MPOMBIBAIH aleTOHOM. DuibTpar
pa3baBisii DA, TPOMBIBAIA COJIEBBIM PACTBOPOM U Cymin. KOHIEHTPUPOBAHHYIO
OpraHuYecKyr (hasy OYMINAIM TPU IOMOIIU KOJOHOYHOH xpomarorpaduu (pacTBOpOM

JAXM:MeOH = 50:1) ¢ nonyuenuem 43-5 (330 mr, 72%).
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[00396] Ilpumep nonyuenus (43a): 43-5 (200 mr, 0,36 mmonwp) mpu KT

pactsopsumu B 80% pacteope CH;COOH (20 mu). Cmech nepememmsanu npu 60°C B TeueHue
12 wyacos. PactBoputens ypananu. OCTaToOk OYMINANM MPU IOMOIIM KOJOHOYHON
xpomarorpadpum (pacrsopom JAXM:MeOH = 10:1) u mnomyueHHOE TBEpPHOE BEIIECTBO
npomeiBasi JIXM ¢ monydeHuem urcroro 43a B Buae Oenoro TBepuoro pemectsa (44 wr,
42%). "H-SIMP (CDs0D, 400 MI'n) 88,02 (d, J = 7,2 T, 1H), 6,14 (dd, J, = 3,6 Ty, J, =
152 Ty, 1H), 5,88 (d, J=7,2T'u, 1H), 5,10 (ddd, J; =4,0 'y, Jo =52 T, J3 = 53,6 ', 1H),
4,47 (dd, J1 =521, Jo=14,8T'y, 1H), 3,84 (d, J = 12,0 I'y, 1H), 3,70 (d, J = 12,0 'y, 1H),
3,58-3,64 (m, 2H), 3,36 (s, 3H). UDP-MC: m/z 290 [M + H]".

HPUMEP 43

IIpumep noavuenus coeannenud (44a)

Qo o
1) POMO-P—0O Et;NH

POMO N
N NH E BOP-CI, JUIIDA, HT 0 ) NH
S oS A
HO—~ o N7 N” “NHMMT — 070-P-0—\ o N7 NH,
v 2) € 80% ponusiit HCOOH e R
—0 2 r —0 A
O

C ) 0 HO  F
HO F of.
o 35°C; 30 Mmm I "

[00397] K pacrBopy Ouc(POM)docdara tpustunammonust (0,3 MMOIb,
nojydeHHoro 3 100 mr 6uc(POM)docdpara u 50 mxn EtsN) B TI'® (3 mn) nobasnsum
nykieosun 44-1 (150 mr; 0,26 mmonb). CMech oxnaknaian Ha JensHod Oane. JloOamnsmu
nuusonpommTuiaamud (0,18 mut; 4 5kB.), a 3atem BOP-CI (132 wmr; 2 3kB.) u 3-aHutpo-1,2,4-
Tprazon (59 mr; 2 9kB.). Peakimonnyo cmech nepememmanu npu 0°C B Teuenue 90 muH, a
3ateMm paszdasisuin CH,Cl, (30 Mut) 1 mpoMBIBaIN HACKIIEHHBIM BOAHBIM pacTBopoM NaHCOj3
U CcoNeBbIM pacTBOpoM. OOBEOMHEHHBbIE BOIHBIE CJIOM MOBTOpHO 3kctparupoBaniu CHoCl,.
OOvenuHeHHbI opranmdeckuii skcTpakt cymmiad (NaxSOs4) W BeIMapuUBajiIHM, OCTATOK
OUHIIAIM Ha KOJOHKe ¢ cunukareneM (10 r KoJMOHKA) C MPUMEHEHHEM CHCTEMbI
pactBopureneit CH,Cly/i-PrOH (c rpaauentom 3-10%). IlonydeHHyr0 cMech NPOAYKTOB MpU

35°C B Teuenne 30 muH obpaGartbiBamu 80% BomubiM pactBopom HCOOH, a 3arem

222



K zasBre Ne201491493

BbIHapI/IBaJ'II/I U COBMECTHO BbIHapI/IBaJ'II/I C TO.]'Iyo.]'IOM. BbIHapeHHbeI OCTAaTOK O4YHIIaJInu Ha
KOJIOHKe ¢ cuiukareneM (10 r KoJOHKa) € TPUMEHEHUEM CHUCTEMBbl pacTBOpUTeNel
CH>Cl/MeOH (c rpaanentom 5-10%) ¢ monyuernem 44a (8 mr, 5%). > P-SIMP (JIMCO-dg):
8 -5,07. MS: m/z = 668 (M+46-1).

IHPUMEP 44

IIpumep noavuenus coeaunenud (45a)

OO
" ONH I 0 o [ NH
HO~\ o o EN >Hko/\o—ﬁ§—o o o
/ [BOP-CI, JIUIT9A, HT o=\
- 0

DMTG F 0 DMTO F
45-1 TIC®: 0°C; 90 MuH j/\ 45-2

0 o [ NH
80% somupnii HCOOH %OAO—B—O o N 0
I

KT; 30 Mun (OC|-—\“. \_/
00 HO F
J\/\ 45a
[00398] I[Mpumep monyuenus (45-2): k pactBopy Ouc(POM)docdara

tpusTHnammonust (0,7 Mmmonb, nonydeHHoro u3 233 mr 6uc(POM)docdara u 0,1 mn EtsN) B
TT® (8 w™mn) npobasnsm wHykjneosun 45-1 (253 wmr; 0,42 wmMonb), a  3arem
muusonpormmwnTuiaamMud (0,36 mut; 5 skB.), BOP-Cl (268 wmr; 2,5 3xB.) u 3-autpo-1,2,4-
tpuaszon (120 mr; 2,5 skB.). Peakunonnyro cmech nepemeninsanu npu KT B Teuenue 2 yacos.
Cwmecp pasbaBmsmn CHoCl, (40 Mi1) ¥ mpOMBIBaJM HACBILIEHHBIM BOIHBIM PacTBOPOM
NaHCO; u conepiM pactBopoM. OObennHEHHbIE BOJHBIE CJIOW MOBTOPHO 3KCTPArHPOBAIIH
CH,Cl,. O6bpenuHeHHbII opraHnuecKuii 3kcTpakT cyumi (Na,SO4) U BBIIApUBAIN, OCTATOK
OUHIIAIM Ha KOJOHKe ¢ cunukareneM (10 r KoJMOHKA) C MPUMEHEHHEM CHCTEMbI

pactBopureneit rekcad/EtOAc (¢ rpanuentom 40-100%) ¢ nonyuernuem 45a (180 mr, 47%).
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[00399] Ilpumep monvuenusi (45a): pactop coenuHenus 45-2 (0,12 r; 0,13

mmoib) B 80% BogHoMm pactsope HCOOH (8 mn) nepemewmnBanu npu KT B reuenue 30 muH.
CMmechp BBIMAapHBajIM, COBMECTHO BBIMAPUBAIH C TOJYOJIOM W OUHINAIH HAa KOJOHKE C
cunukareneMm (10 r xonoHka) ¢ npuMmeHeHueM cuctembl pactsoputeneii CH>Cl,/MeOH (c
rpamuenToM 4-10%) ¢ nonyuenuem 45a (55 mr, 70%). *'P-SIMP (JIMCO-d¢): & -4,36. MC:
m/z = 647 (M+46-1).

HPUMEP 45

IIpumep noavuenus coeaunenud (46a)

NHMMT NHMMT
SN

0 |
HO’\@N O [Me,CHC(O),0 >—“—O'\®,N/J§O

Py CI—"\

NH,
=N

I/go

@]
\
80% Boaubiii HCOOH ’—“_O’\@N
36°C; 3 u C—"\_

[00400] Ilpumep noayuenus (46-2): cmecb 46-1 (170 wmr; 0.3 MMolb) B

nupuauHe (3 M) u uzomacnsHoM anrunpuzae (0,1 mur; 2 3xB.) nepememmBanu npu KT B
TeueHne Houn. CMeCch KOHIEHTPUPOBAIU U OCTATOK pacnpenessum mexay EtOAc (30 mn) u
HacellleHHbIM BOAHBIM pacTBopoM NaHCOs. Opranuueckuii cioil mpoMbIBaiud BOAOH U
conieBbIM pacTBopoM H cymuiu (NaySO4). OcTaTok ounInanyu Ha KOJIOHKE ¢ cunkarenem (10
I KOJIOHKa) ¢ NpHUMEHeHHeM cucteMmbl pacTBoputesneil rexcan/EtOAc (¢ rpaguentom 30-

100%) ¢ nonyuerunem 46-2 (180 mr, 85%).
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[00401] Ilpumep monyuenus (46a): pactsop 46-2 (0,18 r; 0,25 mmonb) B 80%

sonHoM pacteope HCOOH (5 mu) rpemu mpu 36°C B TeueHue 3 4acoB. 3areM CMeCh
BBIIAPHBAJIM, COBMECTHO BBIMApUBAJIN C TOJYOJOM M OYHINAIN HA KOJOHKE C CHUJIMKarejiem
(10 r xononka) ¢ npumeHenueMm cucreMnl pactsoputeineit CH,Cl,/MeOH (c rpaguentom 4-

10%) ¢ nonyuenuem 46a (75 mr, 70%). MC: m/z = 434 (M+1).

HPUMEP 46

IIpumep noavaenus coeaunenud (47a)

NHDMT NHDMT NH,

SN N

Do LA % on LA

HO\@N O [MeCH,C(0)},0 /—LO\@N O  80% Boamsni HCOOH —“—o\@N o}
- _— R R
Cl—"\_J Py C="\J KT:3 4 CH=

N - = d

HO F o F o F

461 J:o 47-2 J:O 47a

[00402] Ipumep monyuenus (47-2): 47-2 nonyuanu u3 46-1 (274 wmr, 0,46

MMOJIb) U TporuoHoBoro anruapuna (0,12 mmi, 2 5kB.) B nupuauHe (5 MJI) OPHU MOMOLIH

criocoba, onucanHoro mst 46-2 (260 mr, 80%).

[00403] llpumep monyuenus (47a): 47-2 (120 wmr, 0,2 mmonb) mpu KT B

teueHne 3 yacoB obOpadarteBamn 80% BomHbIM pactBopoM HCOOH. Cwmecwr BbImapusainy,
COBMECTHO BBIIIAPUBAJIN C TOJYOJOM U OUHINANN HAa KOJIOHKE ¢ cunukareneM (10 r xonoHka)
¢ npumeHeHueM cucrtembl pactBoputeneii CH,LCl,/MeOH (¢ rpaguentom 4-10%) c

nonyueHuem 47a (62 mr, 75%). MC: m/z = 404 (M-1).
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HPUMEP 47

IIpumep noavuenus coeaunenud (48a)

NHDMT NH,
o) | P 0 | P
[MeCH,C(O),O I}o 0. N0 80% Boxmsiit HCOOH /_}—o 0. N0
Py C"}g KT; 3 C"M

’

o F o F

Ilpumep monyuenus (48-2): 48-2 nonyuanu u3 46-1 (150 wmr, 0,27

MMOJb) U BasnepuaHoBoro anruapuna (0,11 mu, 2 5xB.) B nupuauHe (3 Mi1) Opu MOMOIIH

criocoba, onucanHoro st 46-2 (150 mr, 73%).

[00405]

llpumep nonyuenus (48a): 48-2 (140 wmr, 0,18 mmonw) mpu KT B

TeyeHue 3 yaco oOpabarbiBanu 80% BogHbM pacTBopoM HCOOH. Cmech BImapuBanu u

OUMINATM Ha KOJOHKe ¢ cujukareiaemM (10 1 KOJOHKAa) ¢ TPUMEHEHUEM CHCTEMBI

pactBopureneit CH.Cl,/MeOH (¢ rpanuentom 4-10%) ¢ nonyuenuem 48a (70 mr, 84%). MC:

m/z = 462 (M+1).

IHPUMEP 48

IIpumep noaviyenus coenuaenud (49a), (50a) u (51a)
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NHDMT NHDMT NHDMT NHDMT
() | () B
0 o)
Ho\(i\/N’J*o CHa(CHy),COOH o N’go HO~\ o N’go o\ o N,&O
& + R + R
O ML VK, IMATT: Py C" oY oY
HO F o F HO F
461 o 51-2
50-2
80% Bomusriit HCOOH ‘ ‘
KT: 34 NH, NH; NH,

0]
0 N O HO 0 N/&O 0 0 N/&O

51a
50a

[00406] Ilpumep nonydenus (49-2). (50-2) u (51-2): x pactsopy 46-1 (1,26 1,

2,12 mmonb) B mupunune (15 mut) nodassimu #-okTaHoBYHO kKucioty (0,34 mu, 1,0 sks.), ALK
(60% pactBop B kcunone; 0,81 mu, 1 3xB.) u JAMAII (52 wmr; 0,2 3kB.). [lonyuennyio cmech
nepememuBany npu KT B Teuenne 6 yacoB. CMech BBIMAPUBAIA M OCTATOK PaCHpeAessuind
mexny CHoCl, (100 mn) u HacelleHHBIM BOAHBIM pactBopoM NaHCOs (25 wmn).
Opranudeckuil ciof NpoMbIBaIM BOAOH U coneBbIM pacTBopoM U cymuin (NaxSOy).
Ocrarok obOpabarbiBamu TOJIyOJOM. TBepaoe BEmecTBO OT(HHIBTPOBBIBAIM U (UIBTPAT
OUHIIAJIM Ha KOJIOHKE C cuiaukareneM (25 r© KOJNOHKA) C MPUMEHEHHEM CHCTEeMbI
pactBopurenei rekcan/EtOAc (¢ rpaguentom 30-100%) ¢ nonyuenunem 49-2 (0,57 r, 32%),
50-2 (0,18 1, 12%) u 51-2 (0,2 1, 13%).

[00407] Ilpumep monyuenus (49a): cmeck 49-2 (114 mr, 0,13 mmMoab) u 80%
BOJHOTO pacTBOpa MypaBbHHOUN KUCHOTHI nepemernnsand npu KT B reuenne 3 vacos. Cmech
BBIIAPHBAJIM, COBMECTHO BBIMApUBAJIN C TOJYOJOM M OYHINAIN HA KOJOHKE C CHUJIMKarejiem
(10 r xononka) ¢ npumeHenueMm cucreMnl pactsoputeineit CH,Cl,/MeOH (c rpaguentom 2-

8%) ¢ nonyuenuem 49a (53 mr, 75%). MC: m/z = 544 (M-1).
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[00408] [pumep monyuenus (S0a): 50a (44 mr, 75% Bbixoxa) nonydanu u3 50-2

(104 wr, 0,14 mMonp) mpu TOMOIIM crocoda, omucaHHOro st 49a, ¢ IpUMEHEHUEeM

rpaauenta 4-10% MeOH B CH,Cl, B npouecce ounctku. MC: m/z =418 (M-1).

[00409] IIpumep monyuenus (S1a): S1a (60 mr, 71% Beixox) nonydanu u3 50-2

(140 wmr, 0,2 MMOJTb) TIPU TOMOIIH CIIOCO0a, OMMUCAHHOTO 1715 494, ¢ MPUMEHEHUEM TPalueHTa

4-10% MeOH B CH,Cl, B npouecce ounctku. MC: m/z =418 (M-1).

HHPUMEP 49

IIpumep noaviuenus coeaunenud (52a)

HO~\ O 0 N-Boc-L-sanun HO—~ o o} HCl/auoxcan | ,&
Cl—m o Cl—w ) HO~ o N0
/ KJIH, IMAIL T3A, TT® \/ \(_7'

HO F o F Cl—
7a 0~ 52-2 HoN
7< 0 52a
[00410] Ipumep monyuenus (52-2): pactsop N-(mpem-OyTokcukapOonwmn)-L-

BamHa (0,41 1, 1,9 Mmonb) u kapbonunauumunazona (0,31 r, 1,9 mmons) B TT'® (9 mn)
nepememuBanu npu KT B Teuenue 1,5 uacos. 3arem cmech mepememuBanu npu 40°C B
teyerue 20 mun. Cmech npu 80°C nobasnsiiu k pacrsopy 7a (0,42 r, 1,43 mmonn) u JIMAIT
(25 wmr, 0,2 mmonb) B JIM® (8 mi) u TOA (4 mi). PeakiMOHHYIO CMeCh MepeMeIlnBaiu Npu
80°C B Teuenue 1 4, a 3aT€M OXJIAKIATIU U KOHIEHTPUPOBaH. OCTaTOK PACTIPENENSAIA MEKILY
mpem-OyTunmMeTnnosM 3¢gupom (100 mi) u Bogoii. OpraHudeckuii ciol MPOMBIBAIH BOAOH
U COJieBbIM pacTBOpoM U cywmuin (NaySOs). OcTaTok O4MINAIN Ha KOJOHKE C CHUJIMKAarejiem
(25 r xonoHka) ¢ npumeHeHueMm cucreMnl pactsoputeineit CH,Cl,/MeOH (c rpaguentom 2-
10%) ¢ nonyuenuem 52-2 (0,32 r, 90% B cmecu c 5'-U30MepoM), KOTOPBIII MOBTOPHO
OYHINAIN MPH MOMOIIU oOparueHHo-¢pazoBor BIXKX (10-100% pactBopamu B; A: Boxa, B:
MeOH). Beixon: 0,25 g (35%).
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[00411] IIpumep noayuenus (52a): pacteop 52-2 (0,12 r; 0,24 mmons) B EtOAc

(0,6 mim) B TeueHue 20 MUH TPU OSHEPrHMYHOM BCTPAXUBAaHMU 0OpabaThIBAIH CMECHIO
HCl/nuokcan (4 M; 0,6 mu). benblii ocanok oTQUIBTPOBBIBAIN, MPOMBIBAIN U3 THIOBBIM
3(¢UPOM U CYIIWIH ¢ TIOJTydeHueM 52a B Buge nuruapoxjopuna (95 mr; 85%). MC: m/z = 391
(M-1).

HPUMEP 50

IIpumep noavuenus coeaunenud (53a)

NHDMT > NHDMT 2xHCl  NH
| SN >/-—NH 0 | SN f\
A » N-Boc-L-samin-OH Et;N /J%

HO‘\@N 0O ’<4< ‘\LOVN*O 1) HCOOH ’{é(
C—"\ JUIIAA, BopCl, HT ="/ 2) F HCl/mmokcan C'_‘

DMTO  F DMTO  F HO F
53-1 53-2 53a

[00412] Ilpumep monyuenusi (53-2): k pactsopy N-Boc-Val-OH (0,16 r, 0,74

mmonb) U EtN (0,14 min, 1,0 mmonb) B TI'® npobaensmu 53-1. IlonydeHHyr cMech
BBIIAPHBAJIM, COBMECTHO BbIIapUBAJIN C MUPUIMHOM U TOJIYOJOM U pacTBopsau B TI'® (4
mi). Jobasasmu JAUIIDA (0,38 mi, 2,2 mmonb), a 3atem BOP-CI (0,28 r, 1,1 mmonb) u 3-
Hutpo-1,2,4-tpuason (0,13 r, 1,1 mmons). Peakunonnyro cmech nepememinsanu npu KT B
tedernne 1 4. Cmecwp paszdaBnsim CH,Cl, (40 Mi1) ¥ mpOMBIBAIM HACHIIIEHHBIM BOJHBIM
pactBopom NaHCOs; wu coneBbiM pacTBopoM. OObenMHEHHBIE BONHBIE CJIOW TIOBTOPHO
skcrparupoBanu CHoClo. OOpenuHeHHBbIH opraHudeckuil 3KCTpakT cymuin (NaxSOs) u
BBIMIAPUBAJIM, OCTATOK OYMILAJTIM Ha KOJIOHKe ¢ cunukareneM (10 r KoJoHKa) ¢ MpUMEHEHUEM
cucteMmnbl pacrBopurenieii rekcan/0,5 % Et;N/EtOAc (¢ rpaguentom 20-100%) ¢ nonydennem

53-2 (0,39, 81%).

[00413] Ilpumep moayuenus (53a): cmech 14-2 (0,37 1, 0,33 mmonnb) u 80%

BonHoro pacrsopa HCOOH (10 mn) nepememmusanu npu KT B Teuenue 3 uacos. Cmech
BBIMIAPUBAJIM U OCTAaTOK pacnpenensnun Mexnay Bogo u CH,Cl,. Bognelil cioii npombiBanu
CH>Cl, u BbmapuBanu. Tsepablil ocratok cycnengupoBanu B EtOAc (1,5 mn) u npu

SHEPrUYHOM BCTpaxuBaHUHM oOpalareiBasin 4 H. pactBopoMm HCl B amokcane (1,5 mu).
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Teepnoe BemecTBO (UIBTPOBAIM, NPOMBIBAIN AMSTIJIOBBIM 3(UPOM U OYHIIAIH MPU
nomou odpameHHo-¢pazosoit BOXKX (A: 0,5 1. pactsop HCOOH B BOze, B: 0,5 H. pacTBOp
HCOOH B auneronurpuse). Ilonydennyto comp 5'-O-BanuHOBOro 3¢Qgupa U MypaBbHHOM
KHCJIOTHI mpeBpamanu B 53a muruapoxsopun (63 wmr, 40%) myreMm CyCleHOAUPOBAHUSI B

EtOAc (2 mu) u 06pabotku 4 H. pactBopoMm HCl/auokcan (2 min). MC: m/z =391 (M-1).

IHPUMEP 51

IIpumep noavuenus coeaunenud (39a)

TBDPSO N\%\( TBDPSO \%\(
NH —_—

TBSO  F 8BS0 "F NHMMTr
o1 NHMMTr 59.2

\/)\\/”
M W

NHMMTr F NH2
39- 3

[00414] Ilpumep nonyuenus: (39-2): B pacrsop 39-1 (1,3 r, 1,4 mMmonb) B

6esponnom MeOH (20 mn) Baocunu Pd/C (1,3 1) u nepememusanu npu 25°C B atmMocdepe
Bomopona (1 arm.) B Teuenue 1 vaca. PactBop punbTpoBau, BeIMapUBaIN OCYXa U OYHIIATH
Ha KoJIoHKe ¢ cunukareniem (pacteopamu JIXM:MeOH ot 100:1 no 50:1) ¢ nonyuerunem 39-2

(1,21, 92,3%) B BUnE 6€IOT0 TBEPAOTO BEIIECTRA.

[00415] Ilpumep nonyuenus (39-3): x pactsopy 39-2 (1,2 r, 1,3 mMmonb) B

MeOH (40 mn) npu 25°C no6assau NH4F (370 mr, 10 mmonb) u nepememmusanu npu 60°C B
TedeHne 6 yacoB. PacTBop ¢uibTpoBaNiv, BBIMAPUBAIN JOCYXa W OUYUINAINA HA KOJIOHKE C
cunukareiem (pactsopamu JAXM:MeOH ot 200:1 go 20:1) ¢ nonyduenuem 39-3 B BuAE
Oenoro TBepnoro Bemectsa (249 mr, 30,7%). '"H-s1mMP (MeOD, 400 MI'n) 6 7,92 (s, 1H),
7,19-7,33 (m, 12H), 6,83-6,85 (m, 2H), 5,50 (dd, J;=4.,0 I'u, J» = 14,8 I'n, 1H), 4,19-4,88 (m,
1H), 4,22 (dd, J; = 5,2 Ty, J» = 16,0 I'u, 1H), 3,76 (s, 3H), 3,41 (dd, J; = 12,0 T'q, J» = 36,8
Iy, 2H), 1,52-1,74 (m, 2H), 0,87 (t, J = 7,6 ', 3H); UDP-XKXMC: m/z 586,1 [M + H]".
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[00416] Ilpumep nonyuenus (39a): pacteop 39-3 cmecu 80% mypaBbUHAs

kucnota/20% Boma (3 wmu) BeigepxkuBanu npu KT B Teuenue 2 wacoB, a 3arem
KOHLIEHTpUpOBaiu Jocyxa. OCTaTOKk COBMECTHO Bhlnapusaiu co cmecbto MeOH/ronyon (3
pasa), a 3areM nobasisiiu stunanerar. Cycnensuio B stunanerare rpeiu npu 70°C B TeueHue
5 muH. PactBopurens yaananu nunetku. IIpomeiBky nosTopsiiu 3 pasa. 3aTeM MOJNYy4YEeHHbIN
npoxaykT (44 Mr) ounIany mpu noMouu obpameHHo-¢a3osoit BOXX ¢ npumenennem cmecu
alleTOHUTPHJI/BOZIAa B KadyecTBE IOABIDKHOW (aspl ¢ momyderneM 39a (20 mr) B Buze
CepoBaTo-0eNIoro TBEPAOro BEIeCTBa. 'H-samP (JIMCO, 400 MI'u) ¢ 7,92 (s, 1H), 10,82
ump, 1H), 7,96 (s, 1H), 6,56 (s, 2H), 5,99 (dd, J = 6,0, 12,8 I'y, 1H), 5,65 (d, /= 4,8 T'y, 1H),
5,58, 5,45 (2t,J =5,2 I'y, 0,5H, 0,5H), 5,25 (wup, 1H), 4,19-4,88 (m, 1H), 4,22 (dd, J, = 5,2
I'y, J», =16,0 I'u, 1H), 3,76 (s, 3H), 3,41 (dd, J, = 12,0 ', J» = 36,8 ', 2H), 1,52-1,74 (m,
2H), 0,87 (t, J = 7,6 T'y, 3H); UDP-)KXMC: m/z 443,6 [M + 6-mertun-2-rentinaMun)] .

HPUMEP 52

IIpumep noavuenus coeagunenuda (55a) u (56a)

By g L L .2 9 L L
HO N0 HO-P-0—\ o N0 HO-P-0-P-0-P-0— o N O
\° ———— HO g—v ———= HO HO HO C|3(_\/'
cl—" A 3

o F
14 - -

OCH;

[00417] 1,2,4-Tpuazon (21 mr, 0,3 mmonb) pactBopsuiu B cMecu CH3CN (0,7
mia) u EN (44 mxn, 0,31 mmonb). Hobasnsanu POCl; (9 mxin, 0,1 MMOib) U CMeCh
BeigepxkuBanu npu KT B teuenne 20 muH. benbiii ocanok oT(UIBTPOBBIBAIN U (UIBTPAT
nobaBasiu kK cyxomy Hykieosuny (28 wmr, 0,05 wmmonb). Ilporekanue peakuuu
koHTponupoBanu npu nomomu TCX u oTcnexuBanu IO MCYE3HOBEHUIO MCXOAHOIO
Hykieoduga. llocme  3aBepmeHust peakuuud — n00aBisid  mUpodochaTHYD — COJb

terpabyrunammonust (150 wmr), a 3arem JIM® (0,5 M) ¢ moNydeHHEM TOMOTEHHOTO
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pactBopa. Yepe3 1,5 yaca peakLMOHHYIO CMeCb IPH TeMIlepaType OKpy:»Karolled cpeabl
paszbasisui Bonoit (4 mu) u skcrparupoaiu XM (2 x 5 mit). OObequHEHHBIE OPraHUYECKUe
SKCTPaKThI BbIMapuBajiu, pacTeopsiau B 5 mi 80% pactsopa HCOOH u BrigepsxkuBanu npu
KT B Teuenme 2 uacoB. PeaklMOHHYIO CMeCh KOHIIEHTPHPOBAIH U PACTIPEIACISUIM MEXKAY
Bozoi (5 M) u JIXM (5 mn). Bonnyro ¢pakuuro BHocunn B konoHKy Hiload 16/10 ¢ Q-
cedaposoii nnst BOXKX. Paznenenne npoBoawiy ¢ mpuMeHeHHeM JInHeHHoro rpaquenTa NaCl
or 0 mo 1 H. pacTtBopa B 50 MM Tpuc-Oydepa (pH 7.5). [Tonyuanu nee ¢pakumu. ITepsyro
dpakuuro, conep:xamyo MoHohocdat (55a), smrouposanu npu 70-75% B. Tpudocdar (56a)
simroupoBanu npu 75-80% B. O6e ¢pakumu obecconuBaiu TpH MOMOIIHA OOpaIleHHO-
¢azosori BOXKX Ha kononke Synergy Hydro-RP 4 mukpon (Phenominex). B mpormecce
SIIFOMPOBAHUS MPUMEHSJIN JTUHENHBINA rpaaueHT meraHona ot 0 no 30% pacreopa B 50 MM
TpusTHIAMMOHHIi-anietaTHoM Oydepe (pH 7.,5). CoorBercTByromue (ppakuuu oObeqUHSIIH,

KOHIEHTPUPOBAIU U 3 pasa JTuoduinsupoBaiu ais yaajaeHus n30sTka oydepa.

HPUMEP 53

IIpumep noayviyenusa coenunenud (56b-e)

OCH;

NH NH,
N ~N
LA D 0B ok LA
HO—~ o N0 HO-P-0-P-0-P-0— o N" 0
;><;Jf ———= HO HO HO ::K;;f
HO F HO  F
[00418] 1,2,4-Tpuazon (21 mr, 0,3 mmonb) pactBopsuiu B cMecu CH3CN (0,7

mia) u EN (44 mxn, 0,31 mmonb). Hobasnsanu POCl; (9 mxin, 0,1 MMOib) U CMeCh
BeigepxkuBanu npu KT B teuenne 20 muH. benbiii ocanok oT(UIBTPOBBIBAIN U (UIBTPAT
nobaBasiu kK cyxomy Hykieosuny (28 wmr, 0,05 wmmonb). Ilporekanue peakuuu

koHTponupoBanu npu nomomu TCX u oTcnexuBanu IO MCYE3HOBEHUIO MCXOAHOIO
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Hykjneosuna. llocme  3aBepmieHust peakuuu — pobasnsim  nupodocdaTHyro  conb
terpabyrunammonust (150 wmr), a 3arem JIM® (0,5 M) ¢ moNydeHHEM TOMOTEHHOTO
pactBopa. Yepe3 1,5 yaca peakLMOHHYIO CMeCb IPH TeMIlepaType OKpy:»Karolled cpeabl
paszbasisui Bonoit (4 mu) u skcrparupoaiu XM (2 x 5 mit). OObequHEHHBIE OPraHUYECKUe
SKCTPaKThI BbIMapuBajiu, pacTeopsiau B 5 mi 80% pactsopa HCOOH u BrigepsxkuBanu npu
38°C B TeueHue 4 yacoB. PeaklIMOHHYIO CMeCh KOHLIEHTPUPOBAIM U PACIPEAENIn MeXay
Bozoi (5 M) u JIXM (5 mn). Bonnyro ¢pakuuro BHocunn B konoHKy Hiload 16/10 ¢ Q-
cedaposoii nnst BOXKX. Paznenenne npoBoawiy ¢ mpuMeHeHHeM JInHeHHoro rpaquenTa NaCl
ot 0 no 1 H. pactBopa B 50 MM Tpuc-6ydepe (pH 7.5). [Tonyuanu nse ¢ppaxkuun. Tpudocdar
(56b-e) snmrouposanu npu 75-80% B. OOecconuBaHue MPOBOIWIM TP TIOMOIIU OOpaIEeHHO-
¢azosoii BOXX na xomonke Synergy Hydro RP 4 wmukpon (Phenominex). B mpomecce
SIIFOMPOBAHUS MPUMEHSJIN JTUHENHBINA rpaaueHT meraHona ot 0 no 30% pacreopa B 50 MM
TpusTHIAMMOHHIi-anietaTHoM Oydepe (pH 7.,5). CoorBercTByromue (ppakuuu oObeqUHSIIH,

KOHIEHTPUPOBAIU U 3 pasa JTuoduinsupoBaiu ais yaajaeHus n30sTka oydepa.

Tabauua 3 — Tpudocdarsl, nonyuenssie no [Ipumepy 53

MC Sp_gamp | Pp-samp | ClP-sIMP
Coenunenue
M-1) Po P Py
0
0 /\(
| NH
HO—P—O0O o) N~\(
(')H mm © 373,00 +3,64 (s) | H/TT H/JT
~ /,
HO F
55a
0]
0 0 0 74
Ho—g—o—g—o—g—o 0 QH 6,67 11,51
I I N ’ ) i
OH  OH Cl)H CI—‘\S_?: 0 532,95 -21,87(t)
HO  F -6,74(d) “11,63(d)
56a
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NH,
2 % (X
HO—P—0—P—0—P—0 O N~ -6,33 -11,53
| | \*
b WSS [ s0s 22,480)
HO F -6,47(d) -11,64(d)
56b
N,
4
3 9 @
HO—kF—0—#—0—F—0 O
v dn PO 516,00 | -63.2(bs) | 22,45 (1) | -11,64(d)
HO
56¢
NH,
I} 1} ﬁ 4 \N
Ho—B—0=B—o—P—o- 0. N~ -10,57 | -23,31(t) |-11.31
OH OH  dy VM © 5244
HO F -10,67(d) -11,94(d)
56d
NH,
[ [ o
HO—P—0=PF—0—P—0"4 0 N‘<\O
W - ) .
OH OH onF7NN] 529.8 6.17(68) | 1 96(bs) | 11.42(bs)
HO F
56e
HOPUMEP 54
IIpuMep nmoJavueHns coeauHenus (57a)
1) O
@] N
</Nf iy >£ < f A
HO N N//kNH2 OW N/ NH2
HO ¥
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[00419] 2’-leokcu-2’-¢prop-4’-C-(3renun)ryanosu (25a, 31 mr, 0,1 MMoub)
pactBopsuii B cyxoMm mupunune (3 mu). JloOaBnsmm usomacisabii anruapun (50 Mk, 0,3
MMOJIb). PeakIIMOHHYI0 cMeCh BbIAEPKUBAJIM NPU TeMIlepaType OKpyskaroluel cpeasl. Uepes
40 yvacos pobasnsn uzomacistabii anruapun (100 Mk, 0,6 MMOJIB) U PEAKIIUOHHYIO CMECh
OCTaB/sIM  Ha Houb. Ilupunun BbmapuBanu. OCTaTOK OUMILIANM TPU  [TOMOLIU
Xpomartorpaduu ¢ CHIIHKarejeM ¢ IpuMeHeHneM rpaguenta Meradona B JIXM ot 3% no 10%
¢ monyueHueM S7a (20 mr, 50%). 'H-samP (IMCO-d6) d: 10,72 (s, 1H), 7.88 (s, 1H), 6,47 (s,
2H), 6,18-6,13 (dd, 1H), 5,90-5,83 (dd, 1H), 5,79-5,62 (m, 2H), 5,49-5.,44 (d, 1H), 5,35-5,32
(d, 1H), 4,28-4,25 (d, 1H), 4,12-4,10 (d, 1H), 2,60-2,45 (m, 2H), 1,12-1,09 (m, 6H), 1,02-0,96
(m, 6H); m/z 452 (M+1).

HPUMEP 55

IIpumep noavuenus coeaunenud (58a)

¢ NH 7 NPmB 7 NPvB
Ho~_O N —— pumro~_o N oo N
o) o) o)
HO F HO F BnO F
58-1 58-2 58-3
0 0 0
7 NPvB 7 NPwvB 7 NPvB
Ho~_ON¢ Bro—~_O N Bro—~\_O N
BzO—u 0 HO— 0 HOss O
BnO F Bnd F BnO F
58-4 58-5 58-6
0 0 NH,
7 NPMB 7 NH 7 N
IanOO’\(i?,N_«O BnO’\G,N%O BnO’\&Nﬂo
. >\ )
BhG F BnG F BnG F
58-7 58-8 58-9
NH,
7 N
_— = HO o) N_<
F7\“. 0
HO F
58a
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[00420] Ilpumep monyuenus (58-2): k pacteopy 58-1 (50,0 r, 205 mmonp) B

nupuanse (250 mn) nodasmsin DMTrCl (75,0 T, 225,0 mmone). PacTBop nepemernmBany npu
KT B Teuenue 15 uacos. Hobasmsiimn MeOH (120 mi) 1 cMech KOHIEHTPUPOBAIN A0CYXa MPU
MOHM)KEHHOM JaBjieHud. OCTaToK pacTBOpsuid B DA U mpombiBaiu Bojaoi. OpraHudeckuit
cioit  cymunun Haa NapSOs U KOHLUEHTpUPOBaduM C TMOJY4YeHHEM HEOYHMILEHHOIo
npou3BoAHoro, 3amumeHHoro DMTr, (80,5 r, 89%) B Buae CBETJIO-KENTOrO TBEPAOTO
BemiecTa. K pacTBopy nmpousBoaHoro, 3amumenHoro DMTr, (80 r, 146 mmonb) B 6e3BOIHOM
JM® (300 mn) npu nepeMelMBaHMU 00aBisanu Beicymennbii K,CO; (80,52 r, 583,2
mMmonb), a 3atem PMBCl (31,7 r, 109,2 mmons). IlepememuBanue npomonkanu MpU
TeMIlepaType OKpy Karolel cpenbl B TedeHne Houu. [Iporekanue peakiuy OTCIeKUBaIU PU
nomomu TCX. Cmech paszOasisin DA u nmpombiBain Bogod. OpraHMYecKuil Coi Cymuim
Hag Na SO, u kKoHUeHTpupoBanu ¢ nosydeHueMm 58-2 (98,8 r, 90%) B BUIE CBETIIO-KEITOTO

TBEPAOTrO BELICCTBA.

[00421] Ilpumep monyuenus (58-3): k pactBopy 58-2 (98,8 r, 147.9 mmonb) B
oe3somaom JIM®@ (300 min) npu nepememuBanuu nodasnsi NaH (10,4 r, 260,5 Mmmonb) u
BnBr (73,8 1, 434,2 MMosib) U TepememnBaHue mponokaau npu 25°C B Te4eHHe HOYH.
IIporexkanue peaxkuuu orciexusanu npu nomomu TCX. Peakimio racunm BOAOH, CMeCh
SKCTparupoBaiu DA U MPOMBIBAIN COJIEBBIM pacTBOpoM. PacTBopuTens ynaisiiv U OCTaTOK
OUMILATH Ha KOJIOHKE ¢ cumkareneM (pactBopamu I19 : DA or 10:1 go 3:1) ¢ monydennem
npou3BoAHOro, 3amwuimenHoro Bn, (101,1 r, 90%) B BuAE CBETJIO-KENTOrO TBEPAOTO
Bemectsa. [Ipoussonnoe, samumennoe Bn, (101,1 r, 133,4 mmons) npu 25°C pacTsopsiniu B
80% pacteope HOAc (900 mn). Cmech nepememmsany npu 25°C B TedeHne HOUM. Peakipmro
racuuii MeOH u pacTBopuTens ynamsiiu ¢ nonydeHuem cnupta (42,1 r, 70%) B Bune Oenoi
nenbl. K pacteopy cnmpra (42,1 1, 92,6 mmoab) B 6e3ogaom CH3CN (300 mon) mpu 25°C
nobasmsuin IBX (28,5 1, 121,7 mmonb). PeakimoHHYr0 CMeCh KHUMISTHJIM C OOpPaTHBIM
XOJIONUJILHUKOM B TedeHue 1 vaca, a 3atem oxuaxaamu 10 0°C. Ocanok oThUIbTPOBbIBAY U
¢unbTpar KOHUEHTpHpoBaIH ¢ nonydeHneM 58-3 (39,2 r, 93%) B Buae KEITOTO TBEPAOTO

BELICCTBA.

[00422] Ilpumep monyuenus (58-4): k pactBopy 58-3 (39,2 r, 86,39 mmonb) B

1,4-nuokcane (250 mn) nobGasmsuiu 37% pacteop CH,O (28,1 mu, 345,6 mmoib) u 2 H.
BozHbIH pacTBop NaOH (86,4 mi1, 172,8 mmons). Cmech nepemernnpanu npu 25°C B TedeHHe

2 4, a 3areM HelTpanmmuzoBbiBam AcOH no pH = 7. K peakunonnoii cmecu nodasmsin EtOH

236



K zasBre Ne201491493

(200 mn) u NaBH, (19,7 r, 518,6 mmonb). Cmech nepememnupanu npu 25°C B Teuenue 30
MuH. Peakiuio racunmu HacbimeHHbIM BOAHBIM pactBopoM NH4Cl. Cmech skcTparupoBain
DA u opranuueckuit cio cyummn Hax NaxSO4 u koHIeHTprpoBaau. OCTaTOK OYUINAIN MPHU
MIOMOIIM KOJIOHOYHON XpoMaTorpaduu ¢ cumkarenem (pactsopamu [13 : DA ot 4:1 no 2:1) ¢
MOJIyYE€HUEM JTUOJIbHOTO MPOU3BOAHOTO (25,5 T, 55%) B BUne Oenoro TBepnoro BemecTsa. K
PacTBOPY AUOJBHOTO MPOU3BOAHOTO (25,5 T, 52,5 MMmonb) B 6e3BonHOM niupuauHe (150 M) u
6essognom CH3CN (150 m) npu 0°C npu nepeMemmBanum no kamsm go6asysiiu BzCl (6,6
r, 52,47 mMmonb). 3ateM cmech mepememuBanu npu 25°C B Tedenue 14 u. Peaxuumio racunu
H,O u pactBop koHueHtpuposaiu. Ocratok pacTBopsiiu B DA u npombiBanu NaHCOs.
Oprannueckuii cnoit cymmnu Haa Nap,SOs u koHueHTpupoBanu. OCTaTOK OYMINATIM HA
KOJIOHKE ¢ cuyiukaresieM (pactsopom [19/9A = 5:4) ¢ nonyuenuem 58-4 (18,1 r, 60%) B BUzE

OeJIOH IEeHBbL.

[00423] Ipumep nonyuenus (58-5): k pactBopy coenunenus 58-4 (18,1 r, 30,6

MMoJib) B Oe3BomHoM JIM® (300 mun) mpu nepememnBanuu nobdasysuiu Cs,COs (30,0 1, 92,0
MMosb) U BnBr (10,4 1, 61,3 MMosb) M nepeMemuBanue npoposukanu mpu 25°C B TedeHHne
Houu. Peaxumto racunu NH4Cl, pactBop skcTparupoBaiu DA U HPOMBIBAIN COJIEBBIM
pacTBOpoM. PacTBopuTEh YAAISUIN € MOJYyYE€HUEeM NMPOU3BOIHOTO, 3amuiieHHoro Bz, (19,3 r,
95%) B BHUIE CBETJO-KENTOrO TBepHOoro BewecrBa. K  pacTBopy HNpOM3BOAHOrO,
samumennoro Bz, (19,3 r, 28,4 mmonb) B GesBomHom MeOH (230 mn) npu 25°C npm
nepemermuBaHu B TedeHue 1 1 nodasnsim NaOMe (24,9 r, 460 mmonb). Peakmuio racuimu
AcOH (10 mn) u pacTBOp KOHLEHTpUpoBaiu. OCTaTOK OYMINAIN HA KOJOHKE C CUJIUKAresieM
(pactBopom IID/2A = 1/2) ¢ nmonyuenuem 58-5 (11,2 r, 54%) B BuUnme Oenoro TBEPIOTO

BELICCTBA.

[00424] IIpumep nonyuenus (58-6): k pacteopy 58-5 (200 wmr, 0,347 mmonb) B

6essomHoM JIXM (5 mn) mpu 25°C npu nepememuBanuu no6asnsuin DMP (168 mr, 0,674
mmonb). Cmech nepememusanu npu 25°C B TedeHue 2 4. PacTBOPUTEND yAAISIM U OCTATOK
OUMILNATN HAa KOJIOHKE ¢ cunukareseM (pactBopamu 119 : DA ot 5:1 no 1:1) ¢ nonyuennem
anpaerugHoro npousogHoro (161 mr, 81%). K pacteopy anbaeruasoro npoussogHoro (200
mr, 0,348 mmonb) B 6essognom TI'® (5 mu) npu -78°C npu mepemeInmnBaHuU 00ABIIAIN
MeMgBr (1,0 mn, 1,01 mmons). Cmech nepemernusanu npu -78°C B Teuenue 1 1. Peakiuro

racumn NH4Cl u pactBop skctparupoBanu DA. KOHIEHTPUPOBAHHYKD OpraHUYecKyro a3y
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OUHIIAJIN TP TTOMOIIH KOJIOHOYHOM XpomMaTorpaduu (pactsopamu 113 : DA ot 5:1 no 1:1) ¢

nonyueHrem 58-6 (135 mr, 65%).

[00425] Ilpumep monyyenus (58-7): x pacrBopy 58-6 (900 mr, 1,5 mmonb) B

JXM mpu 0°C nobasasaun DMP (2,5 1, 6,0 mmoan). Tlocne nepememmusanust npu 0°C B
TeueHne 1 u peakmuro racwnu NapS,0s;. PacTBopurtens ynmansiim v OCTaTOK OYHUINANH Ha
KOJIOHKe ¢ cumkareneMm (pacrsopamu 19 : DA ot 5:1 mo 1:1) ¢ mosydeHneM KETOHHOTO
npousBoaHoro (700 mr, 78%). K pactBopy keronnoro npoussogsaoro (700 mr, 1,52 mmonb) B
MeOH nopumsimu nobasisiu NaBHy. ITocne mepemernmBanusi pu TOH ke TeMIEparype B
TeueHne | 9 peakHuro0 Tacujid BOAOW. PacTBOpUTENb ynalsiidi M OCTATOK OYHIIANH Ha
KOJIOHKE ¢ cunukarenieM (pacteopamu 110 : DA ot 5:1 go 1:1) ¢ nonyuennem 58-7 (500 wmr,

71%).

[00426] Ipumep nmonyuenus (58-8): k pacreopy DAST (1,39 r, 8,68 mmoiib) B

6essonHOM Tonyose (15 min) mpu -78°C mpu mepeMeImMBaHuy MO KaIIaM N00ABIISIIA PACTBOD
58-6 (1,0 r, 1,73 mmonb). Cmech nepemenmBanu mpu -78°C B Teuenue 30 muH. PactBop
MEJJIEHHO HarpeBanu 10 25°C ¥ mepeMeInMBaHME MPOAOJKaId B TedeHue Houu. CMech
BJIMBaM B HachimeHHbIH pacTBop Na)COs. KOHUEHTPpHPOBAHHYHO OpraHUYecKyro ¢asy
OUMILATH Ha KOJIOHKE ¢ cumkareneM (pactBopamu I19 : DA or 10:1 go 4:1) ¢ nonydennem
¢dropuaHOro Mpou3BogHOro (449 Mr, 45%). Cmech ¢propuaHoro mpoussogHoro (1,20 r, 2,07
mMmonb) 1 CAN (3,41 r, 6,23 mmonb) B pactBope 3:1 MeCN u Bona (10 mur) nepememinBaiu
npu 25°C B Teyenne Houn. JloGapsnm coneBoii pactBop (10 M) U CMeCh SKCTParupoBajIn
DA. OObenuHEeHHbIE OPTaHUYECKHE HKCTPAKTHI CYIIUJIN W BbIMAPUBAIH TPH TMOHUKEHHOM
naBjieHnH. B pe3ysibTaTe OYHCTKH MpU OMOIIH B pe3ynbraTe KOJIOHOYHOM XpoMaTorpaduun ¢
cunukarejgeM ¢ npuMmeHeHueM pactsopoB I12 : DA or 10:1 mo 2:1 monyuanu 58-8 B Bune

JKenToro Teepaoro Beuectsa (475 mr, 50%).

[00427] Ilpumep nonyueHus (58-9): k pactsopy 58-8 (550 mr, 210 mmonn) B

6essogaoM MeCN (10 mu) npu 25°C npu nepememmnBanuu no6assiiu TPSCI (725 wmr, 2,40
mMmonb), JAMAII (293 wmr, 2,40 mmonb) u TOA (242 wmr, 2,40 mmonb). CMech nepeMernBaIn
npu 25°C B Teuenne Houn. J{oGasmsmn NH4OH (25 mi) m nepemeimnBanu B T€UYEHHE 2 .
PacTBOpuTENb yOaIsAIM U OCTATOK OYMINAIN HAa KOJIOHKE ¢ cuiMkarenem (pactsopom JAXM :
MeOH = 10:1) ¢ nonyuerunem 58-9 (300 mr). 'H-s1mMP (CD30D, 400 MI'y) 8 7,70 (d, J= 8.4
I'y, 1H), 7,25-7,36 (m, 10H), 6,13 (dd, J = 2.8, 16,8 I', 1H), 5,40 (d, J = 7,6 'y, 1H), 5,15
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(m, 1H), 4,81 (d, J = 11,6 I', 1H), 4,40-4,52 (m, 4H), 3,82 (d, J = 8,8 I'y, TH), 3,62 (d, J =
9,6 T'u, 7H), 1,35 (dd, J = 2,8, 14,4 ', 3H). UDP-MC: m/z 472,1 [M + H]".

[00428] IMpumep monyuenus (58a): 1 M pactBop Tpexxyopucroro Oopa B

CH,Cl, (3,2 mL; 3,2 mmonb) mpu -78°C no kamnsim 1o6asisiiu k pacteopy 58-9 (200 wmr, 0,42
MmMoJib) B 6e3sognom CH,Cl, (10 mur). Cmech MeaneHHo (B Tedenue 4 1) Harpesanu a0 -30°C
¥ nepeMemmBaniu npu temmeparype ot -30 mo -20°C B Teuenue 3 4. JoOaBnsim anerar
ammoHust (1 r) u MeOH (5 Mn) ¥ nojaydeHHYIO CMeChb HarpeBajd A0 TeMIepaTypbl
OKpY’KaroIiel cpepl. PacTBOpHUTENb YAAISUIM U OCTATOK OYMIIAIN TPU MOMOIIU O0PAaLIEeHHO-
dazosoit BOXKX (0-60% pactBopamu B; A: 50 MM Bomubii TOAA (TpUSTHUIAMMOHUS
aerart), B: 50 MM pactBop TOAA B MeOH) ¢ nonyuernem 58a (75 mr). 'H-samP (CDs0D)
0 7,97 (d, 1H), 6,20 (dd, 1 H), 5,92 (d, 1 H), 5,22 (dt, 1 H), 4,98 (dq, 1 H), 4,58 (dd, 1 H),
3,73 (m, 2 H), 1,40 (dd, 3 H). "F-AMP (CD;0D) & -205,80 (m, 1 F), -188,54 (m, 1 F). UDP-
MC: m/z 290,4 [M - H] .

HPUMEP 56

IIpumep noavuenus coeannenud (59a)

0 0 0
7 \H /7 NH / NH
HO o N o N~ o N
o— 0 HO:\\Q' 0
HO F TBSO F TBSO F
59-1 59-2 59-3

o)
(/_/( NH NH,
TBDPSO’\\@,N TBDPSO’\(—?‘ ?]/NH /\//’\(_7, 7]/

, -

TBSO TBSO F
59-4 59-5 59a
[00429] Ipumep nonyuenus (59-2): x pacrsopy 59-1 (100,0 r, 406,5 mmons) B

nupuguHe (750 mn) mobasmsuiu DMTrCl (1649 1, 487.8 mmonb). PacTBop mepememuBaiu

npu KT B Teuenue 15 4. Jlobasismu MeOH (300 mun) 1 cMech KOHIIEHTPHPOBAJIH IOCYXa NPHU
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NOHMKEeHHOM JaBieHuu. Ocratok pactopsiid B EtOAc u nmpomMbiBanu Bogoi. Opranndeckuit
cioit ey Hag Nap,SO4 u xoHueHTpupoBanu. OcraTtok pactopsuid B JAXM (500 mi). K
YKa3aHHOMY pacTBopy nodasisuin umunaszon (44,3 r, 650,4 mmons) u TBSCI (91,9 1, 609,8
mmoub). ITonyuennyto peakuuonHyro cmech nepeMeninsanu npu KT B Teuenue 14 4. Pactop
peakuuoHHol cmecu npombiBanu NaHCOs; u coneBbiM pactBopoM. OpraHudeckuil cioi
cyumnu Hax NaySO4 U KOHLEHTPUPOBAIU € MOJy4YeHHEM HEOYMILEHHOIO MPOAYKTa B BUIE
CBETJIO-JKEITOro TBepAoro BemiecTBa. HeouwmenHeni npoaykr (236,4 r, 356,6 Mmonb)
pactBopsuiu B 80% BomHOM pactBope HOAc (500 mu). Cmecy nmepememuBanu npu KT B
teueHne 15 4. Cmecp pasbasmsmn EtOAc, mpombmBaiu pactBopom NaHCO; u conebim
pactBopoM. Opranudeckuii cioil cymunu Hax NapSO4 ¥ ouMianu Ha KOJOHKE C
cunukarenem xpomarorpaduu (1-2% pacrsopamu MeOH B IXM) ¢ monydenuem 59-2 (131,2
r, 89,6%) B BUIE CBETJIO-KEITOTO TBEPIAOTO BELIECTBA. 'H-sMP (IMCO-d6, 400 MI'r) o
11,39 (s, 1H), 7,88 (d, J=7,2T', 1H), 5,89 (dd, J= 18,0 ', J= 2,0 I', 1H), 5,64 (d, J = 8,0
I'y, 1H), 5,21 (dd, J; = J; = 7,2 I'u,1H), 5,18-5,03 (m, 1H), 4,37~4,29 (m, 1H), 3,86 (dd, J =
32Tu, J=32TI1,3H), 3,78-3,73 (m, 1H), 3,51-3,56 (m, 1H), 3,31 (s, 1H), 0,89 (s, 9H), 0,11
(s, 6H); UDP-MC: m/z 802 [M + H]".

[00430] Ipumep nonyuenus (59-3): x pacrBopy 59-2 (131,2 r, 364,0 mmonb) B
oessomnom CH;CN (1200 mm) mpu KT gobaemsmm IBX (121,21, 432,8 mMmonb).

PeakunoHHYI0O CMeCh KUISITHIM C OOpaTHBIM XOJIOAMJIIBHUKOM B TEUEHHE 3 4, a 3aTeM
oxnaxmamu 1o 0°C. Ocamok OTGUILTPOBBIBAIM W (QUIBTPAT KOHIEHTPUPOBANH C
MOJIy4YeHUEM HEOYHIneHHOro ajipaeruga (121,3 r) B BHUAE KENTOro TBEPAOTO BEIIECTBA.
Anpnerun pacteopsuim B 1,4-nuokcane (1000 mu). Jobasmsmu 37% pactsop CH,O (81,1 mu,
1,3536 momp) u 2 M Bommseiii pactBop NaOH (253.8 mn, 507,6 mmonb). Cwmech
nepememinBanu npu KT B Teuenue 2 4, a 3arem HeiTpanuzosbiBaiu AcOH no pH = 7. K
pactBopy aobasmsuin EtOH (400 mim) u NaBH4 (51,2 , 1,354 monb). CMech mepemernuBaiu
npu KT B Teuenne 30 MuH M peakLui0 racujiM HachllleHHbIM BOAHBIM pacTBopoM NH;Cl
Cwmech sxctparuposanu JA. Opranndeckuil cioi cymmau Hag Na,SO4 U KOHLEHTPUPOBAIIH.
OcraTok ouMIIamM MpU TOMOLIM KOJOHOYHOH Xpomartorpadpuu c¢ cunukareiem (1-3%
pactBopamu MeOH B JIXM) ¢ nonyuenuem 59-3 (51,4 r, 38,9%) B Buzme Oenoro TBepaoro

BELICCTBA.

[00431] Ilpumep monyuenus (59-4): k pactBopy 59-3 (51,4 r, 131,6 mmonb) B
oe3sBomaoM JIXM (400 m) npu 0°C nobGasisuiu mupuaud (80 mir) u DMTrCl (49,1 r, 144.7
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mmonb). Peakuuonnyro cmech mnepememuBanu npu KT B Teuenue 14 4, a 3arem
obpabarsBanin MeOH (30 mu). PactBopuTens ynamsin U OCTaTOK OYHINAIN MPH MTOMOIIN
KOJIOHOUHOHM xpomarorpaduu ¢ cuimkarenem (1-3% pactsopamu MeOH B JIXM) ¢
MOJIy4eHUEM MPOMEXKYTOYHOrO COeAuHeHusl, MoHo3awmumenHoro DMTr, B Bume sxentoi
nieHsl (57,4 1, 62,9%). K npomMe:xyTO4HOMY COEIMHEHHIO, MOHO3amumennomy DMTr, (57,4
r, 82,8 mmoar) B CH,Cl, (400 ma) mobaemsimn umunazon (8.4 r, 124,2 mmoas) u TBDPSCI
(34,1 r, 1242 wmmonab). Cmecpr nepemewmuBaniu mnpu KT B Teuenue 14 4. Ocamok
OT(UIBTPOBBIBAIN U (PHIIBTPAT MPOMBIBAIN COJIEBBIM PAaCTBOPOM U Cymmid Hax NaSOs.
PacTBopurens ynansnu ¢ noiaydeHueMm ocratka (72,45 r) B Buge 0€Ioro TBEpIOro BEIeCTRa,
koTopoe pactBopsuid B 80% BogHOM pactBope HOAc (400 mi). CMech nepeMermuBaiy mpu
KT B reuenne 15 u. Cmech pazdasisuin EtOAc, npomeiBaim pactBopoM NaHCOs; u coneBbim
pactBopoM. Opranudeckuii ¢yoit cymuan Haa NapySO4 v OUUInaNy npy MoMOIU KOJIOHOYHON
xpomartorpaduu ¢ cummkareiaeMm (1-2% pacreopamu MeOH B JIXM) ¢ nonyuyenuem 59-4
(37,6 T, 84,2%) B BUnE OEOTO TBEPIOTO BEIIECTRA. '"H-amMmp (CD30D, 400 MI'u) 67,76 (d, J
=4,0 Ty, 1H), 7,70 (dd, J= 1,6 T'u, J = 8,0 I'u, 2H), 7,66-7,64 (m, 2H), 7,48-7,37 (m, 6H),
6,12 (dd, J=2,8T', J=16,8 'y, 1H), 5,22 (d, J = 8,0 I'y, 1H),5,20-5,05 (m, 1H), 4,74 (dd, J
=5,6Iu,J=17,6Twu, 1H), 4,16 (d, J=12,0 I'y, 1H), 3,87-3,80 (m, 2H), 3,56 (d, /= 12,0 'L,
1H), 1,16 (s, 9H), 0,92 (s, 9H), 0,14 (s, 6H).

[00432] Ilpumep monyuenus (59-5): k pacteopy 59-4 (3.0 r, 4,78 Mmoib) B

6essomHoM XM (100 mn) mpu 0°C B atmochepe asora moGasisnu mepuomuHan Jlecca-
Maptuna (10,4 r, 23,9 mmonb). Peakiinonnyro cmech nepemernnsand npu KT B Teuenue 5 u.
Cwmech BnuBanu B BogHbIM pacTBop NaHCO3 u NaxS>03 (1:1). Opranuueckuii cioi cymunu
Haja Oe3BoaHbIM NapSO4 U KOHLEHTPUPOBAIH € TOJyYeHHeM ocTtaTka. OCTaTOK OYMINAIHA Ha
KoyoHke ¢ cunukareneMm (20% pactsopom EtOAc B II9) ¢ monydeHueM MpoOMeXyTOUHOI'O

coequHenus (2,5 r, 83,1%) B Bune 6e10ro TBEPAOTO BEIIECTBRA.

[00433] K cmecu 6pomrpudenun(nponmn)pocdopana (6,45 r, 16,8 Mmmonb) B
6essogaom TI'® (3 mu) mpu 0°C B armocdepe azora moGasmsmu -BuOK (16,8 mi, 16,8
MMOIb). PeakunonHyto cmech nepememmsand npu 0°C B Teuenne 50 mun. Ilpu 0°C B
arMocepe a3ora MO KamsiM A00ABISUIM PAacTBOP YKAa3aHHOTO BBIMIE IMPOMEKYTOUYHOTO
coemuunenuss (1,5 r, 2.4 wmmomnb) B Oe3BomHomM TI'd (3 ™). PeakunmoHHyr cmech
nepememinBanu npu KT B teuenue 3 4. Peakumro racunu BoasbiM pactBopoM NH4Cl u

pactBop skctparupoBanu EtOAc. Opranudeckuii ciaol cymmmd Han 6e3BomHbM Na,SO4 u
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KOHLIEHTPUPOBAJIN C TONydeHHeM ocTarka. OCTaTOK OUMINANN HA KOJOHKE C CHIIMKAareieM
(20% pactBopoMm EtOAc B I13) ¢ nonyuenuem 59-5 (1,3 r, 83%) B Buae Oenoro TBEpAOro

BELICCTBA.

[00434] Ilpumep nonyueHus (59a): x pactsopy 59-5 (300 mr, 0,45 mMonb) B
6e3BomaoM CH3CN (2 mn) mpu KT gobGasmisuiu TPSCI (341 wmr, 1,13 mmons), JIMAIT (138 wmr,

1,13 mmonb) u NEt; (571 wmr, 5,65 mmons). Peakunonnyio cmech nepememusanu npu KT B
teyerue 2 4. JlobGasmsuiu NH4OH (1 M) v peaklIMOHHYIO CMeCh MepeMeITuBaIi B TeUeHue |
4. Cmech pazbaBmsuin DA u mnpombiBaiu Bomod. OpraHudyeckuil CiOH CyIIMiIn W
KOHLIEHTPUPOBAIHU C MoJydeHHeM ocTaTka. OCTaTok ouullanyd Ha KOJOHKE C CUJIMKarejiem
(2% pacteopom MeOH B JAXM) ¢ momydeHHEM LUTUIWHOBOTO MPOU3BOAHOrO (285 wr,

95.,0%) B BUAE Oe0ro TBEPAOro BEIIECTRA.

[00435] K pacrBopy mutuauHoBoro mpousBopHoro (280 mr, 0,43 mmonb) B
MeOH (10 mn) mpu KT npobasmsmu NH4F (1,0 1). PeakimoHHYrO CMeCh KHUMSTHIH C
OOpaTHBIM XOJIONWJIBHUKOM B TedeHue 12 4. Cwmech ¢uubTpoBamun #u  (QUIBTpAT
KOHLeHTpHpoBaiu. OcTaTok OuUIaIu Ha KOJoHKe ¢ cunukareneM (10% pactsopom MeOH B
JIAXM) ¢ nmonydennem 59a (81 mr, 61%) B Bume Oenoro TBEpIOTO BEIIECTBA. 'H-samP
(CD30D, 400 MI'r) 68,11 (d,J=8,0Tu, 1H), 591 (dd, J=1,2T, J= 17,6 T'u, 1H), 5,90 (d,
J=17,6Tu, 1H), 5,57-5,59 (m, 2H), 4,82-4,96 (m, 1H), 4,42 (dd, J=4,8 ', J=24,4 ', 1H),
372 (d,J=12,4Tu, 1H) 3,58 (d, J = 12,4 I'y, 1H), 2,31-2,41 (m, 2H), 0,99 (t, J=7,6 I'Ly,
3H). UOP-BII-MC: m/z 300,1 [M + H]".

HPUMEP 57

IIpumep noavuenus coeaunenud (60a)
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[00436] Ipumep moayuenus (60-1): x pactBopy 59-5 (450 mr, 0,69 mmonb) B

MeOH (10 mu1) mpu KT nobasnsmu PA/C (200 mr). PeakninoHHYI0 CMeCh NepeMelTuBaIn Ipu
KT B armochepe H, (bamnon) B Teuenume 1 u. Cwmech ¢unbTpoBamm u (QuibTpar
KOHIIGHTPUPOBAIHM € TOJy4eHHeM HeouutneHHoro 60-1 (440 wmr, 97,1%) B Bunme Oenoro

TBEPAOTrO BELICCTBA.

[00437] Ilpumep nonyuenusi (60a): k pacteopy 60-1 (440 mr, 0,67 mmonb) B
6e3BomHoM CH3CN (2 mn) mpu KT gobGasmisuiu TPSCI (510 mr, 1,68 mmons), JIMAIT (205 wmr,

1,68 mmonb) u NEt3 (338 mr, 3,35 mMonb). Peakunonnyro cmech nepememuanu npu KT B
teuenue 2 4. Jlobasmsiim NH4OH (1 mu) U peakuMOHHYIO CMeCh TepeMELINBaN B TeUeHue |
4. Cmecp pazbasmsuin DA u mpombiBanu Bopod. PactBopurens ynamsnn. HeouwieHHBIH
NPOAYKT O4YMINAIM Ha KOJOHKe c cunukareneM (2% pactsopom MeOH B JAXM) c
MOJlyYeHUEM IUTHIUHOBOrO mpousBoaHoro (205 wr, 46,5%) B BHme 0enoro TBEpIOTO

BELICCTBA.

[00438] K pacrBopy muruauHoBoro mpousBopHoro (205 mr, 0,31 mmonb) B
MeOH (6 min) mpu KT nobasnsiin NH4F (0,6 1). PeakioHHYI0 CMeCh KUISITUIIN ¢ OOpaTHBIM
XOJIOAMIIBHUKOM B TeueHue Hou. [locie oxnaxknenus no KT cmecs ¢punbrpoBanu. @unbrpar
KOHLIEHTPHUPOBAJIU U OCTATOK OYMILAJIM Ha KoJioHKe ¢ cunukareneM (10% pacrsopom MeOH
B JIXM) ¢ nonyuenuem 60a (59 mr, 62,8%) B BUAe 0OENOro TBEPAOTO BEILIECTBA. '"H-amMmp
(CD;0D, 400 MI'r) 68,09 (d,J=7,6Tu, 1H), 6,01 (dd, J=3,2T, J= 15,6 T'u, 1H), 5,89 (d,
J=172Tu, 1H), 4,95-5,12 (m, 1H), 4,41 (dd, J=5,2Tu, J= 17,2 Ty, 1H), 3,75 (d, J = 12,0
I'y, 1H) 3,56 (d, J = 11,6 I'y, 1H), 1,73-1,80 (m, 1H), 1,55-1,63 (m, 1H), 1,40-1,46 (m, 4H),
0,92 (t, J=7,6 ', 3H). UDP-MC: m/z 301,8 [M + H]".

HHPUMEP 58

IIpumep noavuenus coeaunenud (61a)
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[00439] Ilpumep monyuenus (61-1): x pacteopy 59-4 (1,5 r, 2,39 mMmoib) B

6essomHoM XM (100 mn) mpu 0°C B atmochepe asora moGasisnu mepuomuHan Jlecca-
Maptuna (5,2 1, 11,95 mmons). Peakiimonnyro cmecs nepemernnsany npu KT B Teuenue 5 u.
Cmecp BnuBanu B pactBop NaHCO3 u NaxS;03 u mpombiBanu COJEBBIM pPacTBOPOM.
Oprannvecknit cnoii cymmmu ¢ 0e3BonHbIM NaxSOs4 U KOHLEHTPUPOBAIU C TOJYYEHHEM

HEOUYHIIEHHOTO IPOMEKYTOUHOro coenuuenus (1,5 r) B Bume 6eJ1oro TBepAOro BemEeCTBa.

[00440] K pacTBOpy HEouMIIEHHOTO MPOMEKYTOUHOro coenqunenus (1,5 r, 2,39
MmMosib) B TI'® (12 mn) npu 0°C mo kamasm noGasisiin Metunmarauiopomun (2,4 mi, 7,2
MMoJib). [Tonydennyro cmech nepememupany npu 0°C B Teuenue 2 4. ITocie u3pacxomoBaHus
HCXOAHOIO BEIEeCTBA peakLHio racuinu HacelueHHbIM pactBopoM NH4Cl. PeakuuonHyro
cmech okcrparupoBanu JIXM. Opranuueckuil €Ol NPOMBIBAIU COJIEBBIM PacTBOPOM,

CYLIWJIM U KOHLEHTPUPOBAJIU € MOTy4eHueM HeountneHHoro 61-1 (1,5 r).

[00441] Ilpumep monyuenus (61-2): xk pacteopy 61-1 (1,5 r, 2,39 mmonb) B

6e3BomHoM JIXM (50 mn) mobGammsuin mepuonuuan [lecca-Maptuna (4,5 1, 10,6 MMoub).
Peakunonnyro cmech nepemermnBaiu npu KT B Teuenue Houn. CMech BIWBAJIA B BOAHBIN
pacteop NaHCOs; u NayS;0s3. Opranudeckuil CjioHW OTAEISUIN, TPOMBIBAIN COJIEBBIM
pPacTBOPOM, CYIUIMJIM W KOHIICHTPUPOBAJIH C TOJydeHHeM ocTarka. OCTaTOK OYHINAIu Ha
kosnoHke ¢ cunukareneMm (10% pactsopom EtOAc B I19) ¢ momydeHueM MpoOMeXyTOUHOI'O

coequnenus (907 mr, 58,6%) B BUae 0eJ0ro TBEPAOro BEIIECTRA.

[00442] Kk cmecu Opom(mermn)rpudenundochopana (5,0 r, 14 mmonb) B
6essognom TI'® (8 mm) mpu 0°C B armocdepe asora mobasmsmu -BuOK (12,6 mu, 12,6
MmoJib). Cmech nepememnupanu npu KT B Teuenne 50 mun. Ipu 0°C B atmocdepe azora no

KaIisiM J00aBJIsUTH PACTBOP YKA3aHHOTO BBIIE MPOMEKYyTOYHOro coenuHeHust (900 mr, 1,4
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MmoJib) B Oe3pogHoM TI'® (4 mut). Peakumonnyro cmech nepemernusanu npu KT B Teuenue 3
4. Peakumto racunu BoxHbiM pactBopoM NH4Cl u pactBop skcrparuposanu JIXM.
Opranuyeckuil cjaol  OTHENsUIM, [POMBIBAIM  COJEBbIM  PAacTBOPOM, CYLIMJIH U
KOHLIEHTPUPOBAIHU C MoJydeHHeM ocTaTka. OCTaTok ouullanyd Ha KOJOHKE C CUJIMKarejiem
(5% pacteopom EtOAc B I19) ¢ monyuenuem 61-2 (700 mr, 78,0%) B Buae O6enoro TBEpIOro

BELICCTBA.

[00443] Ilpumep nonyueHus (61a): x pactsopy 61-2 (298 wmr, 0,46 MMonb) B
oe3BomaoM CH3CN (5,5 mu) npu KT pgobasnsiim TPSCI (346,5 wr, 1,14 mmons), [IMAIIT

(139,6 mr, 1,14 mmonb) u NEt; (115,6 mr, 1,14 mmonb). PeakiimOHHYIO CMeCh TIepeMeIHBaIH
npu KT B reuenue 2 u. JloGasisuiu NH4OH (1 M) u cMech TONOTHUTENBHO MEPEMEIUBAIN B
teyeHue 1 4. Cmech pazdasimsuin XM u npombiBainy Bogoi. OpraHuyuecKuii ol OTAeIsuIH,
IIPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIMJIM M KOHLIEHTPUPOBAIM C IMOJy4Y€HHEM OCTaTKa.
Ocrarok ouMIaguM Ha KOJOHKe C cunukareneM (2% pactsopom MeOH B JAXM) c
MOJly4YeHUEM IUTHIUHOBOrO mpomsBogHoro (250 wr, 85,0%) B BHme 0enoro TBEpIOTO

BELICCTBA.

[00444] K pacrBopy mutuauHoBoro mpousBopHoro (250 mr, 0,39 mmonb) B
MeOH (10 mn) mpu KT npobasmsmu NH4F (1,0 1). PeakimoHHYrO CMeCh KHUMSTHIH C
OOpaTHBIM XOJIONWJIBHUKOM B TedeHue 12 4. Cwmech ¢uubTpoBamun #u  (QUIBTpAT
KOHLeHTpUpoBaiu. OcTaTok OuUIany Ha KoJoHKe ¢ cunukareneM (10% pactsopom MeOH B
IAXM) ¢ nmonyuennem 6la (55 mr, 49%) B Bume OeNoro TBEPIOTO BEIIECTBA. 'H-sMP
(CD30D, 400 MI'r) 68,11 (d,J=7,6Tu, 1H), 6,21 (dd, J=4,2T, J= 14,0 T'u, 1H), 5,91 (d,
J=7,6Tu, 1H), 5,10 (dt, J=4,8 T'u, J= 53,6 'y, 1H), 5,13 (brs, 1H), 5,00 (brs, 1H), 4,46 (dd,
J=48T1u,J=11,6T'n, 1H), 3,83 (d, J=11,6 'y, 1H), 3,54 (d, /= 11,6 ', 1H), 1,84 (s, 3H).
HOP-MC: m/z 285,9 [M + H]".

HPUMEP 59

IIpumep noavuenus coeanHenud (62a)
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[00445] Ilpumep moayuenus (62-1): x pactsopy 61-2 (400 mr, 0,63 mMmoib) B

MeOH (10 mu1) mpu KT nobasnsmu Pd/C (400 mr). PeakiioHHYI0 CMeCh TIEpeMeITuBaIH TPy
KT B armochepe H, (bamnon) B Teuenme 5 4. Cwmech ¢unbTpoBamum u (uibTpar
KOHLIIGHTPUPOBAIHM C TOJydYeHHeM HeouHmeHHoro 62-2 (350 wmr, 87%) B Buzme Oenoro

TBEPAOTrO BELICCTBA.

[00446] Ilpumep nonyuenus: (62a): k pactsopy 62-1 (350 mr, 0,55 mmons) B
6e3BomaoM CH3CN (6 mn) mpu KT nobasnsmu TPSCI (414 mr, 1,4 mmons), JIMAIT (166,8

mr, 1,4 mmonb) u NEt; (138,1 mr, 1,4 mmonb). Peakunonnyto cmech nepemernusanu mpu KT
B TeueHue 2 4. JloGasmsiu NH4OH (1 M) u peakIMOHHYK) CMeCh JOMOJHUTEIBHO
nepememnBaiy B TeueHue 1 4. Cmech pasdaBimsuin DA u npombiBany Bonoi. OpraHndeckuii
CJION OTAENAIH, CYLIMIN U KOHLIGHTPUPOBAIU C MOJydeHHeM octaTka. OCTaToK O4MINAIM Ha
KOJIOHKe ¢ cuumkarenem (2% pactsopom MeOH B JIXM) ¢ monydeHHEeM LUTHAMHOBOTO

npousBogHoro (300 mr, 85%) B Bune 6€10r0 TBEPAOTO BELIECTRA.

[00447] K pacrBopy nurmamHoBoro mnpousomHoro (300 mr, 0,47mmonb) B
MeOH (10 mn) mpu KT npobasmsmu NH4F (1,5 1). PeakimoHHYrO CMeCh KHUISTHIH C
00paTHBIM XOJIONUIBHUKOM B TeueHue Hou. [locne oxnaxnenus no KT cmech ¢punbsrpoBanm.
DunbTpaT KOHUEHTPUPOBAIU. HeounIeHHbINH NPOAYKT OYUINATIN HA KOJIOHKE C CUIIMKArejaem
(10% pactBopom MeOH B JIXM) ¢ nonyuenunem 62a (83 mr, 61%) B Bume 6e10ro TBEpIOro
semectsa. 'H-SIMP (CDs;OD, 400 MI') 68,12 (d, J = 7,6 T, 1H), 6,22 (dd, J= 6,4 Ty, J =
12,4 Ty, 1H), 5,94 (d, J =7,6 I'u, 1H), 5,25 (dt, J=5,6 T', J= 54,0 I'y, 1H), 4,38 (t, J = 4.8
I'y, 1H), 3,72 (d, J=11,6 'y, 1H), 3,67 (d, J= 11,6 'y, 1H), 2,31-2,42 (m, 1H), 0,99 (2d, J =
7,2 T, 6H). UDP-MC: m/z 287,8 [M + H]".
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HPUMEP 60

IIpumep noaviuenus coeannenud (63a)
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[00448] Ilpumep monyuenus: (63-2): k pacrsopy 63-1 (50 r, 203 mmosnb) B

oe3BonHom mupunuHe (200 mi) nobdasmsmu TBDPS-CI (83,7 r, 304 mmons). Peakimonnyro
cMmech BbiaepkuBanu mpu KT B Teuenne Houu. PacTBOp KOHLIEHTpHUPOBAIN NIPU MOHUKEHHOM
JaBJIEHUU C MoJydeHueM ocraTka. OCTaTok pachpenessii MexXay STHUIaleTaToM U BOJOM.
Opranudeckuii CIOoNW OTHEJSUTH, TPOMBIBAIA COJIEBBIM PACTBOPOM, CYLIMJIIHM Hax CyJbhaToM
MarHusi 1 KOHUEHTPUPOBAJIM MTPH NMOHM)KEHHOM JaBjieHnu ¢ nonydeHuem S-OTBDPS sdupa

B Buje Oeoi nensl (94 ).

[00449] K pacrBopy 5-OTBDPS »sdupa (94,0 r, 194,2 mMmonb) B Oe3BOAHOM
JAXM (300 mu) mobasysmu HuTpat cepedpa (66,03 1, 388,4 mMmonb) u koyutuauH (235 m,
1,94 monb). Cmech nepemermBanu ripu KT. Tlocie pactBopenust OGonbliuel 4acTH HUTparTa
cepebpa (~15 wmmH) cmech oxmaxmgaau go 0°C. Opmoli  mopuueidl  moGaBisian

MOHOMeTOoKcuTputTiixjopua (239,3 r, 776,8 mmonb) u cmech nepememnBain npu KT B
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teueHne Houn. Cmech QuibTpoBanu depe3 uenut U GuiabTpaTr paszdasmsmn MTBD. Pactop
npoMbIBaId H30bITKOM 1 M pacTBOpa TMMOHHON KHCJIOTHI, pa30aBIisuv COJNIEBBIM PACTBOPOM
u 5% pactBopoMm OukapOoHata Hartpusi. OpraHu4ecKuil pacTBOP CYIIMJIA HAll CYJIBTaTOM
HaTpUsi W KOHLEHTPHPOBAJIM B BAaKyyM€ C TOJYYEHHEM [OJHOCTBIO 3aIIUINEHHOTO

MPOMENKYTOUHOI'O COCAUHEHUA B BUAEC JKEJITOM MeHbL.

[00450] ITonHOCTRIO 3allUIIEHHOE TPOMEXYTOUHOE COEAMHEHNE PacTBOPSUIM B
toayone (100 M) M pacTBOp KOHUEHTPUPOBAIU MPU MOHIKEHHOM aaBjieHUH. (OCTaTok
pactBopsuiu B 6e3BomHoM TT'® (250 mi) u obpadareiBaiu TBA®D (60 r, 233 mmonb). CMech
nepememuBand npu KT B TeyeHne 2 4acoB M PacTBOPUTENDb YAAISUIA NMPH MOHHKEHHOM
nasyieHn. OCTaTOK BHOCWIN B 3TUJIALIETAT M PACTBOP MPOMBIBAIH HACHIIEHHBIM PACTBOPOM
OukapOoHaTa HaTPHUsl M CONEBBIM pacTBOpoM. Ilocie BbIcyIIMBaHUS Han CyiIb()aTOM MarHus
pacTBopuTeNnb yaamsuin B Bakyyme. OCTaToOK OYHMINAIM TMPH I[OMOIIM KOJIOHOYHOM
xpomarorpaduu (pactsopamu I1D : DA = 5:1, 1:1) ¢ nonyuenuem 63-2 (91 r, 86,4%) B BUAC

OeJIOH IEeHBbL.

[00451] Ilpumep monyuenus (63-3): x pacrBopy 63-2 (13,5 r, 26 mmonb) B

JIXM (100 mn) gobasnsinu mupuaud (6,17 mu, 78 mmonb). Pacteop oxnaxnanu no 0°C u
onHOM mopuueit nodassun nepuonunan Jecca-Maptuna (33,8 r, 78 Mmonb). Peakiimonnyro
cmech nepemernuBand npu KT B Teuenne 4 4. Peakuro racunu pactsopoM NaxS,03 (4%) u
BOJIHBIM pacTBOpoM OmkapOonara Hatpus (4%) (pH pactBopa mosomunu a0 6, ~150 mo).
Cmech nepememuBanu B TedeHue 15 muH. OpraHudeckuil cjoi OTAENSUIM, MPOMBIBAIU
pa30aBIeHHBIM COJIEBBIM PAacTBOPOM W KOHLEHTPHPOBAJIHM IPH IOHIKEHHOM [aBJICHUH.
Ocrarok pactBopsim B nauokcane (100 M) u pactBop obOpabareiBamu 37% BOIHBIM
pactBopoM Qopmanbaeruna (21,2 r, 10 5kB.) 1 2 H. BOAHBIM PacTBOPOM T'HIPOKCHAA HATPHS
(10 »oxB.). Peaxkuuonnyro cmech nepemewmnBanu npu KT B TeueHue Houu. Ilocne
nepememuBanus npu KT B Teuenume 0,5 49 u30BITOK BOOHOIO TUAPOKCHIA HATPUS
HeWTpann3oBbIBaN HacbieHHbIM pacTBopoM NH4Cl (~150 mi). CMmech KOHIEHTPHUPOBAIN
IIPU MOHMKEHHOM JAaByieHnd. OCTaTOK pachpenensyiu Mexay dTUJaleTaToM U 5% pacTBOpoM
OoukapOonara Hatpusi. OpraHudeckyro ¢Gasy OTHAEISUIH, MPOMBIBAIU COJIEBBIM PaCTBOPOM,
CYIIMJI Haj Cynb()aroM MarHus W KOHLEHTpHpoBajw. OCTaTOK OYHUINAIH TMPH ITOMOIIU
KOJIOHOYHOH xpomarorpadun (pactsopamu MeOH : IXM = 100:1-50:1) ¢ nonyuernnem 63-3

(9,2 T, 83,6%) B Buze O€j0ii NEHBIL.
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[00452] Ilpumep mnonyuenus (63-4): 63-3 (23 r, 42,0 Mmoub) JBaKIBI

COBMECTHO BBIMapHUBaJK ¢ TodyosoM. OcraTtok pactBopsiin B O6e3BogHoM AXM (250 mn) u
rupunune (20 mn). Pactsop oxnaxnanu g0 -35°C. Io karusM B Tedenune 10 Mun noGasnsimm
TpudropmerancynbpoHoBeli ampuerun (24,9 r, 88,1 wmmonb). PeakunoHHYIO CMecCh
nepememupani npu -35°C B Teuenne 40 mun. Ilocne 3aBepLUIEHNs] PEAKLIUM, ONPENEIIEMOTO
npu nomomu TCX (pacteopel I1D : DA = 2:1 u IXM : MeOH = 15:1), peakuuto nipu 0°C
racunu Bogoil (50 mu). Cmecy nepemMerminBanu B TedeHue 30 MUH U 3KCTparuposaiu DA.
Opranndeckyro (asy cymunn Hang NapxSOs u ¢GuiabTpoBanmm dYepes CIOW CHIIMKAreds.
DunbTpaT KOHLUEHTPUPOBAJIH MPH MOHWKEHHOM AaByieHuH. OCTaTOK OYMINAIU MPHU TOMOIIN
KOJIOHOYHOH Xxpomarorpaduu (pactsopamu 113 : DA = 100:1-1:1) ¢ monyuennem 63-4 (30,0

r, 88,3%) B BU/Ie KOPUUHEBOH TMEHBI.

[00453] Ilpumep mnonyuenus (63-5): 63-4 (30 r, 36,9 Mmoub) JBaKIBI

COBMECTHO BBINAPUBAIH C TONYOJioM. [lonmydeHHblid Ouctpudiar pacTBopsuii B O€3BOIHOM
JIM® (150 mi), oxnaxnama 1o 0°C u obpabareiBanu ruapunom Hatpusi (60% pacTsop B
MUHepanbHOM Macie; 1,5 r, 40,6 mmonb, 1,1 3kB.). PeakinoHHy0 cMeCch NepeMeInBat mpu
KT B Teuenne 1 4 mo ucuesHoBeHus: OucTpudiata U 0Opa3oBaHUS MPOMEKYTOUHOTO 2,5'-
aHruapocoenuHenus, onpenenseMbix npu nomomu TCX (pactop AXM : MeOH = 15:1).
HobGassmu xjopua autus (4,6 v, 110,7 MMounb, 3 5KB.) U MepeMelIMBaHUE TPONOJLKATIN B
tedeHue 2 4. Cmech BHOcUIU B 100 M1 MOJyHACBHIILIEHHOTO PacTBOpPa XJOPUAA aMMOHUS U
stuianerata. OpraHudeckyro ¢asy OTHesUIH, NPOMBIBATH pPa3OaBIEHHBIM COJIEBBIM

PacTBOPOM M KOHLICHTPUPOBAJIH MPHU MOHMKEHHOM JIABJIEHUU C TTOTy4eHHeM 63-5.

[00454] Ilpumep nonyuenus (63-6): 63-5 pactBopsau B TI'® (150 mu) u

pactBop oOpabareiBaiiu 1 H. BOJHBIM pacTBOpPOM ruppokcuaa Hatpus (~41 mur, 40,1 MMoub,
1,1 skB.). Cmech nepememnBanu npu KT B Teduenue 1 4. IlpoTexanue peakuuu oTciaexuBaiu
npu nomor JKXMC. PeakuMOHHYIO CMeCh pa3OaBisulH TMOJYHACHIIIEHHBIM PAaCTBOPOM
oukapbonara HaTpus (~60 M) U SKcTparupoBanm 3THianeratoM. OpraHuueckyr ¢asy
cymmiH (Cyab(ar MarHusl) 1 KOHLEHTPUPOBAJIM MPH MOHWKEHHOM JaBieHuH. B pesynprare
OYHCTKH OCTaTKa MPH MOMOIIU KOJOHOYHOW XpomaTorpaduu (pactsopamu XM : MeOH =

300:1-60:1) nonyuanu 63-6 (18,3 r, 87,6%) B BUIE KEJNTOH MEHBI.

[00455] IIpumep monyuenus (63-7): x pactBopy 63-6 (18,3 r, 32,33 mmonb) B
6e3pogHoM JIXM (150 mn) mobasasiiu TBS-CI (17,7 1, 64,6 MMosab) 1 umuaason (6,6 r, 97
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MMOJIb). Peakiinonnyro cmech Boiaep:xkuBainu npu KT B Teuenune Houn. PeakIMOHHYIO CMeECh
pa3basisiin Bogou u skctparupoBanmu JIXM. OpraHuueckuil CIOW OTAENSIIH, TPOMBIBAIN
COJIEBBIM pacTBOpoM, cywinmiau Haj NarSOs U KOHIEHTpupoBaju. B pesynpraTe O4MCTKHU
OoCTaTKa NPU IOMOIIM KOJOHOYHOH Xpomartorpaduu (pacrBopamu JIXM : MeOH =

300:1~80:1) mony4anu 63-7 (18,4 1, 83,7%) B BUIE O€NO MEHBI.

[00456] Ipumep nonyuenus (63-8): pacreop 63-7 (18,4 r, 27,1 mmons), IMAII
(6,6 T, 54,0 mmonb) u TOA (5.4 1, 54,0 mmonb) B MeCN (450 mi) obpabateiBanu 2.4,6-

tpumsonponmidensoncynbponmwxiopunom  (TPSCl, 16,3 1, 54,0 wmmomp). Cwmech
nepemernuBaiu pu KT B Teuenue 3 4. Jlobasnsmun NH; H,O (70 min) u cMech nepemernuBaiu
B TeueHHe 2 4. PacTBOp BhIMapwWBaJid MPU MOHWKEHHOM JAaBJICHUHM U OCTATOK OYHINATIH Ha
KoJIoHKe ¢ cunukareneM (pacrsopamu JIXM : MeOH or 100:1 no 15:1) ¢ nonyuenuem 63-8

(18,0 r) B BuzE CBETIIO-KENTOIO TBEPAOTO BELECTBA.

[00457] Ilpumep monyuenus (63-9): k pacteopy 63-8 (18,0 r, 26,5 mmonb) B

oe3BomHoM JIXM (150 mu) mobamnsmu kojummuH (8,1 r, 66,3 MMonb, 2,5 3KB.), HUTpPAT
cepebpa (4,5 1, 26,5 mmonb, 1,0 skB.) mw DMTrCl (13,4 r, 39,7 mmonb, 1,5 3kB.).
Peakunonnyro cmecy BoiepkuBann npu KT B teuenme Houm. Cmech QuubTpoBaiu.
DunbTpaT NpOMBIBAIN COJIEBBIM PAacTBOPOM U 3kctparuposanu JIXM. Opranudeckuil cioit
otaensiy, cymnian Haa Na,SO4 U KOHLeHTpupoBanu. B pesyiapraTe OUMCTKU MPHU MTOMOLIU
KOJIOHOUHOU Xxpomatorpadun (pacteopamu [13 : DA = 60:1~3:1) monydaan OCTaTOK B BUIE
xentoit ieHbl. [leny pacteopsuin B TT'®@ (150 mu) u nobasnsmu TBA® (10,4 r, 39,7 mMonb,
1,5 okB.). PeakumonHyro cmech Bolaepxkusanu npu KT B Tteuenne Houn. Cmech
KOHLIEHTPHUPOBAJIH, MPOMBIBAJIM COJIEBBIM PacTBOPOM U 3KcTparuposaiu JDA. Opranudeckuit
ciolt otaensiny, cymwnian Hax Na,SO4 v KOHLEHTpUpoBalu. B pe3ynbraTe OUMCTKH OCTaTKa
IPY TIOMOIIU KOJIOHOYHOH XpomaTorpacduu (pactsopamu I19 : DA = 60:1~DA) nonyqanu 63-

9 (21,3 1, 92,4%) B BUAE KENTOU MEHHI.

[00458] Ilpumep monyuenus (63-10): x pacteopy 63-9 (2,0 1, 2,3 Mmoib) B

6essomom JIXM (20 mn) npu 0°C B armochepe azora mobasisnu nepuopmHan Jlecca-
Maptuna (1,95 r, 4,6 mmonb). Peakunonnyio cmech nepememuBany npu KT B Teuenne 5 u.
Cwmecs pazdasmsin EtOAc (100 mMi1) 1 mpOMBIBAJIM CMECHIO HACBHIIEHHOTO BOIHOTO PacTBOpa
Na,S,03 u HaceimenHoro BogHoro pactsopa NaHCO;. HeounineHHbIH MPOOYKT OYHINATA

IpU TIOMOIOM KOJOHOYHOW B pesynbrare KOJOHOYHOH xXpomarorpaduu ¢ cHUIHKareieMm

250



K zasBre Ne201491493

(pactBopom 11D : EtOAc =2 : 1) ¢ monyuenuem 63-10 (1,8 r, 90%) B BuAE XKENTOrO TBEPAOTO

BELICCTBA.

[00459] IIpumep nonyueHus  (63-11): K  pacTBOpy  TeTpPaMeTHII

metunenaupochonara (390 mr, 1,68 mmons) B 6Gessompom TI'® (10 mn) mpu 0°C B
atmocdepe azora nodasnsmn NaH (84 mr, 2,1 MMoub). PeakiIMOHHYIO CMECh MepeMeInuBaiu
npu 0°C B Teuenne 30 mun. ITpu 0°C no kannsm gobasnsim pacteop 63-10 (1,2 1, 1,4 Mmonb)
B Oe3BomHOM TIT'® (10 mu). Peakunonnyro cmecw nepemermmanyu npu KT B Teuenne 1 u.
Peaxiuro racunu HacbllleHHbIM BOIHBIM pacTBopoM NH4Cl M HeouuineHHbI NPOAYKT
OUWINAJIN TPU TOMOINM KOJIOHOYHOH B pesynbrare KOJIOHOUHOHN xpomarorpaduu ¢
cunukaresiem (pactsopom IXM : MeOH = 150 : 1) ¢ monyuenuem 63-11 (1,2 1, 88,2%) B
BHJIE JKEJITOTO TBEPAOIO BEIIECTBA. 'H-samP (IMCO-d6, 400 M T') 68,51 (s, 1H), 7,46-7,09
(m, 22H), 6,88-6,82 (m, 6H), 6,62 (q, J; = 17,2 Ty, J; =224 T, 1H), 6,12 (d, J =72 'Ly,
1H), 5,86-5,75 (m, 2H), 5,43 (d, J=25,2T'1, 1H), 4,63 (dd, J=4,8 ', J = 21,2 T'y, 1H), 4,45
(d,J=12,0Tu, 1H), 3,94 (d, J=12,0I'y, 1H), 3,72 (s, 9H), 3,53 (q, J=11,2T1, J = 16,0 I'wy,
6H). UDP-MC: m/z 971,59 [M + H]".

[00460] Ilpumep moayuenus (63a): pacteop 63-11 (1,0 r, 1,03 mmonb) B 80%

pacteope HOAc (46 mn) nepememmBanu npu 80-90°C B Teuenue 2 4. PacTBopurens ynaisiim
Y HEOYHUUIEHHBIM MPOAYKT OYUINANIM MPHU MOMOIIM KOJOHOYHOM B pesyinpraTe KOJIOHOYHON
xpomarorpadguu ¢ cumukarenem (pactsopom XM : MeOH = 20 : 1) ¢ nony4yeHunem
npoMexyTouHoro coeaunenust (337 wr, 82,3%) B BHme Oenoro TBEpAOrO BEMIECTBA.
IIpomexyTouHoe coenuuenue pacteopsuiu B MeOH u nobasnsmu Biaxkubii Pd/C (300 mr).
Peakunonnyro cmech nepememuBanu B atmochepe Ho (1 atm.) B Teuenue 1 4, a 3arem
¢unbTpoBan. PacTBOpHTENh YAAISUIM M OCTATOK OYHMINAIM HA KOJIOHKE C CHUJIMKAreieM
(pactBopom XM : MeOH = 20:1) ¢ noayyenuem 63a (192 wmr, 63,9%) B BUne Oenoro
TBEPAOrO BELIECTBA. '"H-amMmp (CD;s0D, 400 MI'y) 67,60 (d,J=7,6Tu, 1H), 5,87 (d, J=7,2
I'y, 1H), 5,70(dd, J = 2,0 I'y, J = 21,6 I'n,1H), 5,31(m, 1H), 4,67 (dd, J =5,6 ', J = 19,6
', 1H), 3,80(m, 2H), 3,75 (2d, J = 2.4 Tu, 6H), 1,92-2,20 (m, 4H). *'P-SIMP (CD;0D, 162
MTI 1) § 35,77. UDP-MC: m/z 400,0 [M + H]".
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IHPUMEP 61

IIpumep noaviuenus coeanHenud (64a)
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[00461] IIpumep nonyuenus (64-2): x pacteopy 64-1 (1,0 r, 4,3 mmone) B TT'®

(20 mu) mobasnsu NaH (120 mr, 3,0 MMOJb) B PEAKIMOHHYIO CMECh MEPEMELINBAIN NPU
0°C B Teuenme 1 u. B peakumonHyro cmech pobasmsmm Selectfluor (1,2 r, 3,4 Mmonb).
HeouneHHbIH MPOAYKT OYUIIATIN Ha KOJIOHKE C CHIIMKAreeM, SIIONpys DA, ¢ TOJIyYeHneM
64-2 (500 mr, 57%) B Bune 0enoro TBEpAOro BEIIeCTRA. 'H-samP (CD3s0D, 400 MTI'n) 65,65
(dt,J=14,0T, J=44,8 Ty, 1H), 3,90 (d, J =9,6 'y, 12H).

[00462] IIpumep nonyuenus (64-3): x pactsopy coeauHeHus: 64-2 (390 mr, 1,68

MMoJib) B 6e3ognom TI'® (10 mu) mpu 0°C B atmocdepe asoramobasisnu NaH (84 mr, 2.1
MMoOIb). Peakimonnyio cmech nepememmBanu npu 0°C B Tedenwe 30 mun. Ilpu 0°C mo
karmsim  odaensin pacteop 63-10 (1,2 1, 1,4 mmonb) B OespogHom TI'® (10 wm).
Peakunonnyro cmech nepemernnBain nmpu KT B Teuenue 1 4. Peakiuio racuiiu HaChIIEHHBIM
BoaHbIM pacTtBopoM NH4Cl 1 kOHUEHTpUpOBaNH ¢ monydeHueM octarka. OCTaTOK OYUIIATIH
Ha KOJOHKe ¢ cuimkarenem (pactBopom JAXM : MeOH = 150 : 1) ¢ nonyueHuem

HeounteHHoro 64-3 (1,2 r, 88,2%) B BUAE KENTOTO TBEPAOTO BEIIECTBA.

[00463] IIpumep nonyuenus (64a): pactsop HeounimenHoro 64-3 (230 mr, 0,23

mmMosb) B 80% pacteope HOAc (3 mn) mepememmBamu mpu 80-90°C B Tedenme 2 u.

HeouniieHHbiii OpoayKT OYMLIANIN HA KOJIOHKE C CHIIMKarejaeM (3yroupys pactsopom XM :

MeOH = 20:1) ¢ nonyuenuem 64a (54 wmr, 53,7%) B Bunme 06eNOro TBEPAOIO BEIIECTBA. 'H-
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SIMP (IMCO, 400 MI'n) 67,69 (d, J = 7,2 Ty, 1H), 7,37 (d, J = 1,6 T'u, 2H), 6,62-6,78 (m,
1H), 6,40 (d, J = 5,6 T'u, 1H), 6,03-6,07 (m, 1H), 5,77 (d, J = 7,6 T'u, 1H), 5,61-5,64 (m, 1H),
5,48-5,51 (m, 1H), 4,60-4,64 (m, 1H), 4,38 (d, J = 11,6 I', 1H), 3,98 (d, J = 11,6 'y, 1H),
3,75 (2d, J=11,6 T'u, 6H). UDP-MC: m/z 416,3 [M + H]".

HPUMEP 62

IIpumep noavuenus coeanHenud (65a)
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[00464] PactBop Heounmennoro 64-3 (230 mr, 0,23 mmonb) B 80% pactBOpe

HOACc (3 mn) nepememmbaiu rnipu 80-90°C B Teyenue 2 4. HeounImeHHbIN NPOAYKT OUULIAIHA
Ha KOJIOHKe ¢ cuiukareneM (3moupys pactsopoMm JIXM : MeOH = 20:1) ¢ nonyuenuem 64a
(52 wmr, 33,7%) B Buzme 6enoro TBEpAOrO BEIIECTRA. '"H-amMmp (JIMCO, 400 MI'u) 67,59 (d, J
=72Tu, 1H), 7,32 (s, 2H), 6,25-6,28 (m, 1H), 5,86-6,02 (m, 2H), 5,73 (s, 1H), 5,31 (d, J =
14,0 I'u, 1H), 4,72 (d, J = 16,4 ', 1H), 3,90 (d, J = 10,0 'y, 1H), 3,73 (2d, J = 11,6 ', 6H).

HPUMEP 63

IIpumep noavuenus coeanHenud (66a)
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[00465] PactBop 64a (130 wr, 0,3 mmonbs) B cmecu DA:MeOH (5:1, 20 mm)
nepememuBann npu KT B armocdepe H, (15 ¢yHTOB Ha KB. mroiiM) B TeueHue 2 d.
Peakunonnyro cMmech (pUIBTPOBAIM W KOHLEHTPUPOBAIM C MOJydeHHeM octatka. OcraTok
OUMIIATIH Ha KOJOHKE ¢ cuukareneM (pactsopom XM : MeOH = 20 : 1) ¢ nonydyerunem 66a
(70 mr, 54%) B BUnE OEOr0 TBEPIOTO BEUIECTBRA. '"H-amMmp (IMCO, 400 MI'n) 67,61 (d, J =
7,2 T'u, 1H), 5,87 (d, J = 7,2 T'n, 1H), 5,58-5,80 (m, 1H), 5,26-5,47 (m, 2H), 4,97-5,03 (m,
1H), 5,58-5,80 (m, 1H), 3,73-3,94 (m, 6H), 2,33-2,59 (m, 2H). UOP-MC: m/z 418,3 [M +
H]".

HHPUMEP 64

IIpumep noaviuenus coeanHenud (67a)
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[00466] Ilpumep nonyyenus (67-2): k pactsopy 67-1 (2,0 r, 6,9 mmons) B TT'®

(20 mu) mobapmsu NaH (110 mr, 2,8 MMOJb) B PEAKIMOHHYIO CMECh MEePEMELINBAIN NPU
0°C B Tewenne 1 4. B peakumonnywo cmech nobasnsmm Selectfluor (5,0 r, 13,6 mMmonb).
Peaxiuro racunu HacbieHHbIM pactBopoM NH4Cl u pactBop skcTparupoBamu JA.
Opranuydeckuil cjaol OTAENANIN, CYLININ U KOHLIEHTPUPOBAJIU C MOJTyYeHUEM HEOUHILEHHOIO
npoaykTa. HeouniieHHbINH NPOAYKT OUMIANN Ha KOJIOHKE C CUiMKaresem (3noupys JA) ¢
nonyueHueMm 67-2 (600 mr, 28,3%) B Bume 0enoro TBEPIOTO BELIECTBA. '"H-s1mP (CDs0D,
400 MI'y) 65,65 (dt, J = 14,0 T, J = 44,8 T'u, 1H), 4,24-4,46 (m, 8H), 1,35-1,39 (m, 12H).
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[00467] Ilpumep monyuenus (67-3): x pacrteopy 67-2 (2,14 r, 7,0 MMoib) B

6essomaom TI'® (10 mur) mpu 0°C B armocdepe azora nobasnsmu NaH (84 mr, 2,1 Mmonb).
Peakumonnyo cmech nepememusanu npu 0°C B Tedenue 30 mun. ITpu 0°C mo kamsm
nobasysuu pacteop 63-10 (3,0 r, 3,5 mmonb) B 6e3BonHoM TI'® (10 mu). PeakimonHyro
cvech mepememmBanu npu KT B Teuenwe 1 4. Peakiuro racuiy HaCBHIIEHHBIM BOIHBIM
pactBopom NH4Cl u xoHUEHTpupoBamu C mojyueHueMm ocrtaTka. OCTaToK OYHUINANIU Ha
KOJIOHKE ¢ cumukaresem (pactesopom JXM : MeOH = 150 : 1) ¢ nonyueHneM HEOUUIIIEHHOTO

67-3 (2,91, 79,5%) B BUIE KEJNTOrO TBEPAOTO BEIIECTRA.

[00468] Ilpumep monyuenusi (67a): pactBop HeouuinenHoro 67-3 (1,0 r, 0,98

mMosb) B 80% pacteope HOAc (25 mn) nepememuBanu npu 80-90°C B Teuenme 2 u.
HeouniieHHbiii OpoayKT OYMLIANIN HA KOJIOHKE C CHIIMKarejaeM (3yroupys pactsopom XM :
MeOH = 20:1) ¢ nonydennem 67a (133 mr, 32,5%) B Bune O0eIoro TBEpIOro BEIIECTBA. 'H-
SAMP (JIMCO, 400 MI') 67,67 (d, J =7,2Tu, 1H), 7,34 (d, J = 12,8 T'y, 2H), 6,33-6,69 (m,
1H), 6,05 (d, J = 6,8 T'y, 1H), 6,00-6,05 (m, 1H), 5,76 (d, J = 7,6 T'u, 1H), 5,45-5,61 (m, 1H),
4,60-4,63 (m, 1H), 4,08-4,14 (m, 5H), 1,23-1,29 (m, 6H). *'P-SIMP (JIMCO, 162 MI'n) &
1,93, 1,30. UDP-MC: m/z 466,1 [M + Na]".

HPUMEP 65

IIpumep noavuenus coeauHenud (68a)
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[00469] PactBop 67a (130 wmr, 0,29 mmonb) B MeOH (20 mn) nepemernvBanu

npu KT B armocdepe H, (15 pyHTOB Ha KB. mr0iiM) B TeueHue 2 4. PeakIIMOHHYIO CMeCh
($UIbTPOBAIHM M KOHLEHTPUPOBAIU C TOJy4eHHEM ocTaTka. OCTaTOK OYMINAIN HA KOJOHKE C

cunukarenem (amoupyst pactsopom JXM : MeOH = 20:1) ¢ nonydyeHuem cmecu
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nuacrepeomepor 68a (90 mr, 69,2%) B Bume 06€JI0ro TBEPAOTO BEIIECTBA. '"H-amMmp (AIMCO,
400 MI'u) 6 7,61-7,68 (m, 1H), 7,28-7,38 (m, 2H), 5,89-5,95 (m, 1H), 5,58-5,79 (m, 2H),
5,18-5,39 (m, 2H), 4,53-4,85 (m, 1H), 4,04-4,39 (m, 4H), 3,71-3,83 (m, 2H), 2,21-2,35 (m,
2H), 1,21-1,27 (m, 6H). *'P-SIMP (IMCO, 162 MI'ny) & 18,2, 18,02, 17,73, 17,56. UDP-MC:
m/z 446,1 [M + H]".

HPUMEP 66

IIpumep noavuenus coeannenud (69a)
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69-3 694 69a
[00470] Ilpumep moayuenus (69-1): 63-4 (3,0 r, 3,69 MMOJb) ABAKILII

COBMECTHO BBINAPUBAIH C TONYOJioM. [lonmydeHHblid Ouctpudiar pacTBopsuii B O€3BOIHOM
JIM® (20 mn). Pacteop oxmaxmamu po 0°C u obpabareiBamu ruapupoM Hatpust (60%
pacTBOp B MUHepajabHOM Macie; 177 mr, 0,43 Mmmounb). PeakiIMOHHYIO CMeCh MepeMETnBaIN
npu KT B Teuenme 1 9 (mo wucuesHOBeHUs Ouctpudyata U 3aMETHOro 0Opa3oBaHUS
IPOMEXYTOUHOro 2’,5'-aHruapocoequHeHus, onpenenseMbix npu nomomu TCX (pactsBop
I3 : B3A = 2:1)). PeakuwoHHYO CMeChb NPUMEHSJIH Ha CleAyromeld craguu 0e3

JOTMOJHUTEIBHON 00padoTKH.

[00471] Ilpumep monyuenus (69-2): k yka3aHHOH Bblllle PEAKLIMOHHOW CMeCH

npu 0°C B atmocepe azora npu nepememmBanuu g1odasnsm NaSMe (9,0 r, 0,13 Mmoins) n
15-kpayn-5 (4,87 r, 22,14 mmonb). PactBop mnepememmBanu npu KT B Teuenue 2 u
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(3aBepieHue peakuuu onpenersum rnpu nomouru TCX (pacteop I19 : DA = 1:1)). Peakuuro
racunu Bogoil. Cmech skcrparuposanu EtOAc, npombiBaiu COJEBbIM PacTBOPOM U CYLIUIU
Han MgSO4. Cmech QuiubTpoBamu M KOHLEHTPHPOBAIHU C MONy4eHHEM octatka. OcTaTok
OUMILATH Ha KOJOHKE ¢ cunkareneM (pactsopom I13 : DA = 5:2) ¢ nonyuenuem 69-2 (1,23

T, 59,0%) B Bume OeJION IEHHI.

[00472] Ilpumep monyuenus: (69-3): k pacteopy 69-2 (1,34 r, 2,32 mmonb) B

6essogaoM JIXM (10 mu) nmpu KT B armocdepe azora mpu nepeMeInnBaHUU A0OABISIN
MMTCl (1,32 r, 4,64 mmonb), AgNO3 (1,17 r, 6,96 mmons) u komummnusa (1,41 r, 11,6
Mmoib). Peakunonnyro cMmech nepeMeninsanu npu KT B Teuenue 1 4 (3aBeplieHne peakLuu
onpenenstn npu nomomu TCX (pactBop IID : DA = 1:1)). Cmech QunbTpoBamn U
KOHLeHTpupoBaiu. OCTaTOK OYMINANN Ha KOJOHKE C cuiukareneMm (pactsopom 11D : DA =

8:1) ¢ monyuenuem 69-3 (1,31 1, 66,5%) B BuIe O€O MEHBI.

[00473] Ilpumep monyuenus (69-4): x pactsopy 69-3 (900 mr, 1,06 Mmmonb) B
6e3BomHoM MeCN (9 mn) nmpu KT B atmochepe azora mobasmsmu JAMAIT (259 wmr, 2,12

MMoib), TOA (214 wr, 2,12 mmons) u TPSCI (640 mr, 2,12 mmonb). PeakiinoHHy0 cMech
nepemeninany rnpu KT B Teuenue 2 4 (3aBepliueHue peakuuu onpenensiu npu nomouu TCX
(pactBop AXM : MeOH = 10:1)). Jobasnsiim NH4OH (10 mi) U peakuuoHHYI CMECh
JIOTIOIHUTENIPHO TepeMellBail B TedeHHe 1 4 (3aBepluieHue peakluu OINpeaessau MNpu
nomoru JKXMC). PactBop pasbammsimn Bomoi, skctparupoBain EtOAc. Opranundeckuii
cioii mpomeiBain 1 M pacteopom HCI, naceimenabim pactBopoM NaHCOs u coneBbim
pactBopoM u cymuian Hax MgSO,4. CMech QubTpoBaal U KOHIEHTPUPOBAIU C MOJy4YeHUEM
octaTka. OCcTaTOK OUHUIIANN HA KOJIOHKe ¢ cunukareneM (pactsopoM JIXM : MeOH = 70:1) ¢

nonyueHuem 69-4 (870 mr, 68,5%) B Bune 6€10ro TBEPAOrO BEIIECTRA.

[00474] Ilpumep nonyuenus (69a): 69-4 (800 mr, 0,95 mMMomb) pacTBOpsUIN B

80% Bomuom pacteope HOAc (50 mi). Peakimonnyto cmech rpesu npu 75°C B TedeHne HOuM
(3aBepuieHue peaknquu ompenensii  npu  nomoiu  JKXMC). PeakuuoHHYHO cMech
KOHLICHTPHUPOBAJIM M OYUILIAIN HA KOJIOHKE ¢ cuimkareneMm (pactsopoMm XM : MeOH =
15:1) ¢ monyuenuem 69a (180 mr, 62,5%) B Bume OenOro TBEPIOTO BELIECTBA. '"H-amMmp
(CDs0D, 400 MI') 6 8,05 (d, J=7,2T, 1H), 6,11 (dd, J =3,2TuJ = 15,6 I'u, 1H), 5,87 (d,
J=7,6Tn, 1H), 5,05 (dt, J = 4,8 ', J = 53,6 I'y, 1H), 4,47 (dd, J =5,2TuJ = 17,6 I'u, 1H),
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3,83 (d, J = 12,0 T, 2H), 2,84 (d, J = 14,4 T, 2H), 2,15 (s, 3H). UDP-MC: m/z 305,8 [M +
H".

HPUMEP 67

IIpumep noavuenus coeaunenud (70a)

@5 BERASVESs

/ o
MMTIO  F Agzo

63-5 70a

[00475] K pactopy 63-5 (100 r, 182,5 mmonb) B MeCN (2 L) nobasnsiu 6 H.
sonubiii pactBop HCI (15 1). Cmech nepememuBanu npu 40°C B Teuenne 7 4, a 3aTeM
HenTpamm3oBbBaid 10 pH = 5~6 npu nomouu 25% BOAHOTO pacTBOpa ammuaka (~8 r).
Cwmech GuibTpoBaNIH € MOJYYEHUEM TBEPAOrO BELIECTBA, KOTOpOE 3aTeM mpombiBaiu 13 ¢
NOJIy4eHHEM TIPOMEXYyTOUHOro coenuHeHuss (32,2 r, 60%) B Bume Oenoro TBEpAOTO
BemecTsa. K cmecu mpomexkyrouHoro coenunenus (32,2 r, 109,5 mmons), TOA (22,1 r, 219
mmonb) 1 JIMAIT (1,34 1, 11 mmonb) B MeCN (1 1) nobaBisiii aHTUAPHUI U30MACISTHON
kucyoTel (69,2 1, 438 mmonb). Cmech nepememmnBanu npu KT B Teuenue 3 u. Peakuwuro
racwy nyreMm pobasnenust Boxabl (200 mi) 1 pactBop skcrparupoBanu 2-Me-TI'®@ (800 mu).
Opranunueckuil cioil npoMbiBau HachllleHHbIM pacTBopoM NaHCO3 u conieBbIM pacTBOpOM.
Opranuyeckuil cioil CymMJIM M KOHLEHTPUPOBAJIU C IMOJyYEHHEM OCTaTKa, KOTOPbIN
OUHIIAN HA KOJIOHKe ¢ cunukareneMm (10% pacTBopoM Toslyosia B renTaHe) C MOJydeHUeM
70a (42,3 r, 89%) B Buae OeNOro TBEPIOTO BEIIECTBA. 'H-simP (CD;s0D, 400 MI'u) 67,65
(d, J=8,0I1, 1H), 5,95 (dd, J = 2,8, 20,4 I', 1H), 5,55-5,74 (m, 3H), 4,33-4,41 (m, 2H),
3,88 (s, 2H), 2,57-2,72 (m, 2H), 1,14-1,22 (m, 12H).
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IHPUMEP 68

IIpumep noavuenus coeaunenud (71a)
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[00476] Ilpumep monyuenus (71-1): x pacteopy 63-4 (4,2 r, 5,17 mMmmonb) B

JIM® (50 mn) npu 0°C mobasmsmn NaH (227 mr 60% nucnepeus, 5,7 mmonb). Cmech
nepememupanu npu 0°C B Teuenue 2 4, a 3arem gobasnsmm LiBr (1,34 r, 15,5 mmons). Cmech
nepememuBany npu KT B Tedenne Houw, pazoasimsuin DA (150 mu) u mpoMbiBain H30BITKOM
BOJZIbI U COJIEBOro pactBopa. Opranndeckuil ciaoi cymmnn Hag NaxSO4 1 KOHLIEHTpUPOBAJIH.
Ocratok ouulanu Ha KOJIOHKE C cujukarenem, smoupys 10% pactsopom DA B 113, ¢

nonyueHuem 71-1 B Buze xentoro TBepAoro seuectsa (2 r, 66%).

[00477] Ilpumep monyuenus (71-2): x pactsopy 71-1 (1,74 1, 2,9 mMmonb) B

Tr'® (20 mn) npu 0°C mobasmasam 1 H. pacteop NaOH (3,2 mu, 3,2 MMONb) M CMECH
nepememupanyu npu 0°C B Teuenne 2 u. Cmech pacrpenensnu Mexay DA (100 M) u Bomoi
(20 mn), oprannueckuii cioi ey Hax Nap,SO4 u Beimapusaiu gocyxa. OCTaTok ourInain
Ha KOJIOHKE C cujukarenem, smoupys 20% pactsopom DA B I3, ¢ nmonyuennem 5’-OH

MPOU3BOAHOTO B BUE JKEJITOTO TBepAoro Bemectra (1,6 r, 90%).

[00478] K pacrBopy 5’-OH mnpowussonsoro (2,3 r, 3,76 Mmoib) B 6€3BOJHOM
JAXM (20 mi) mobasmsinu komnuaud (0,8 r, 6,7 monb) u MMTrCl (2,7 r, 8,7 mMMoub).
Peakunonnyro cmech mnepemermmBanu npu KT B Teuenne Houu. Cmech QuiubTpoBay,

MPOMBIBAJIA M30BITKOM HAChIEHHOTO BogHOro pactBopa NaHCOs u conmeBoro pactsopa,
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cymmi Han Nap,SO4 1 koHueHTpupoBain. OCTaTOK OYMINAIN HA KOJIOHKE C CHITUKAreseM,
smonpysi 10% pacteopom DA B [13, ¢ monyuennem 71-2 B BuzE KEJNTOrO TBEPAOTO BELIECTBA

(2,41, 73%).

[00479] Ilpumep monyuenus (71a): x pacrBopy 71-2 (2,4 r, 2,72 mMmonb) B
oe3somaoM CH;CN (30 mun) mpu KT gobasnsm TPSCI (1,65 r, 5,44 mmons), JIMAII (0,663

r, 5,44 mmone) u NEt; (1,5 mun). Cmech nepemermuanu npu KT B Teyenne 3 4 u nobassiiu
28% Bopnbili pacTBop ammuaka (30 mu). Cmech nepememinBainu B TedeHue 1 4. Cmech
pazbaBmsum DA (150 M) u mpombIBaiIM M30BITKOM BOZBI, HACHIIIEHHOTO BOJHOTO PacTBOpa
NaHCO; u coneBoro pactsopa. PacTBopuTenpb yaansiyd U OCTATOK OUUIIANN Ha KOJIOHKE C
cunukarenem, amoupys 2% pactsopom MeOH B JAXM, ¢ nosnydeHHeM LIUTUANMHOBOIO

MPOU3BOAHOTO B BUE JKEJITOrO TBepAoro Bemectra (1,5 r, 62%).

[00480] Hurunanaosoe npoussonuoe (1,35 r, 1,5 mmonb) pactBopsiin B 80%
pacteope AcOH (40 mn) u cmech nepememmBaau mpu 60°C B Teuenme 2 u. Cmech
KOHIIEHTPUPOBAJIM U OCTATOK OYHINAIN HA KOJIOHKE C CHIIMKAreJIeM, JIIOUpysl S% pacTBOPOM
MeOH B IXM, ¢ nonyuennem 71a B Bune Oenoro tBepaoro Bemectsa (180 mr, 35%). 'H-
SMP (MeOD, 400 MI'n) 68,00 (d, J =7,2Tu, 1H), 6,12 (dd, J=3,6 Ty, J = 15,6 Ty, 1H),
5,88(d,J=7,6Tn, 1H),5,10(dd, J=4,8T, J =53,2T1, 1H), 4,59 (dd, J=52T1, /=164
I'm, 1H), 3,95 (d, J=11,6 T'u, 1H), 3,76 (d, J = 11,6 T'u, 1H), 3,70 (d, J = 11,6 'y, 1H), 3,63
(d, J=11,2Tu, 1H); UDP-BII-MC: m/z 337.9 [M + H]".

HPUMEP 69

IIpumep noavuenus coeaunenud (72a)
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[00481] IIpumep monyuenus (72-1): k pacteopy 63-6 (1,0 r, 1,8 mmons ) B 1, 4-

nuokcane (2 mu) nobasysu TOA (3 mun) u 37% pacteop HCHO (3 mun). PeakumonHyro cMech
nepemernuBany npu 60°C B Teuenue 10 4. PeakIMOHHYIO CMECh KOHLIEHTPUPOBAJIM J0CYXa B
BaKyyMe€ M OCTaTOK OYHMINAJIH Ha KOJIOHKE ¢ cuyukareneMm (pactBopamu JIXM : MeOH =
100:1-30:1) ¢ monyuenuem 72-1 (470 mr, 45%) B Bune OOl MEHBI. 'H-sIMP (AMCO-d6,
400 MI'n) 8 11,4 (s, 1H), 7,27-7,49 (m, 13H), 6,89 (d, J = 8,8 T'u, 2H), 4,90-4,95 (m, 1H),
4,58 (dd, J =5,2 Ty, J = 23,6 T'u, 1H), 3,96-4,07 (m, 4H), 3,73 (s, 3H), 3,50-3,62 (m, 1H),
3,37-3,39 (m, 1H), UDP-BII-MC: m/z 596,9 [M + H]".

[00482] Ilpumep noaydenus (72-2): k pacteopy 72-1 (430 mr, 0,72 mmoib) B
nuokcane (2 wmu) npobaemsmu 30% pacreop CHisCOOH (0,7 mm) u PtO, (290 wr).

Peakunonnyro cmech nepemermnBanu npu KT B armocdepe H, (1 atm.) B Teuenne 2 4. Cmech
¢unbTpoBaTM U (QUIBTPAT KOHLEHTPUPOBAIM aocyxa. OCTaTOK OUMINAIM HAa KOJIOHKE C
cunukaresem (pactsopamu IXM : MeOH = 100:1-30:1) ¢ monyueruem 72-2 (268 mr, 64%) B
BUJEe OeNOol MeHbL "H-samPp (IMCO-d6, 400 MI'n) 6 11,3 (s, 1H), 7,27-7,46 (m, 13H), 6,88
(d,J=28,8Twu, 2H), 5,78 (d, J =20,8 I'y, 1H), 5,06-5,08 (t, J = 20,8 I', 1H), 4,49 (dd, /=42
I'm,J=24,4Tu, 1H), 3,94-4,04 (m, 2H), 3,70 (s, 3H), 3,59-3,63 (m, 1H), 3,52-3,53 (m, 1H),
3,34-3,40 (m, 1H), 1,66 (s, 3H). UDP-BII-MC: m/z 580,9 [M + H]".

[00483] Ilpumep noaydenus (72-3): k pacteopy 72-2 (260 mr, 0,45 mmonb) B

oe3BomHoM XM (3 mu) mobasmsiu AgNO3 (228 wmr, 1,35 mmons), koumuaud (223 mr, 1,8
mMmontb) 1 MMTrCl (456 mr, 1,35 mmonb). Cmech nepemernuBanu nipu KT B Teuenune 10 u.

Peakunonnyro cmech (uiabTpoBamu W (PHIBTpAT KOHLEHTpHpOBanM paocyxa. OcraTok
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OUMILATH HA KOJIOHKE C cuiiukareneMm (pactopamu [19 : DA = 50:1-3:1) ¢ nonyuenunem 72-3

(303 mr, 80%) B Buze OeJOl MEHBI.

[00484] Ilpumep monyuenus (72-4): x pactsopy 72-3 (300 mr, 0,35 mMmonb) B
6e3somaoM CH3CN (3 mun) npu KT nobasnsm JIMAIT (107 wmr, 0,88 mmonb), TOA (141 wr,

1,4 mmonse) u TPSCI (106 mr, 0,35 mmons). Peakunonnyro cmech nepememusanu mpu KT B
teuenue 4 4. Jlobasmsmu NH4OH (1 mi1) m cmech mononauTensHO nepememuBanu npu KT B
TedeHue 1 4. PacTBopuTens ynansiau M OCTaTOK pachpelnesuii Mexay DA u BoJoil.
Opranuydeckuil cyioi ABaXbl IPOMbBIBAJIN COJIEBBIM PACTBOPOM, CYLININ U KOHLEHTPHUPOBAIU
¢ noiydeHueM ocrtaTka. OcTaTok OYMINANIM HAa KOJOHKe ¢ cuiukarenem (pacrsopamu 11D :

DA =50:1-3:1) ¢ monyuenuem 72-4 (270 mr, 90%) B BUne OeJIol MEHBI.

[00485] Ilpumep monyuenus (72a): 72-4 (260 mr, 0,31 mmons) B 10 Ma 60%

pactBopa HCOOH nepememusanu npu KT B Teuenue 2 4. PacTBopuTeNb yaaasijin U OCTATOK
npombiBad DA ¢ nonyueHnneM 72a (31 mr, 32%) B Bune 6€J0ro mopouixa. 'H-sIMP (MeOD,
400 MI'u) 67,85 (d, J = 0,8 T'u, 1H), 6,12 (dd, J = 4,0 T, J = 15,2 T', 1H), 5,08-5,22 (m,
1H), 4,58 (dd, J=4,8T'u, J=14,8 I'y, 1H), 3,92 (d, J = 15,6 I'y, 1H), 3,74-3,84 (m, 3H), 1,94
(d, J=0,8 T, 1H). UDP-BII-MC: m/z 307,9 [M + H]".

HPUMEP 70

IIpumep noavuenus coeaunenud (73a)
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[00486] Ipumep nonyuenus (73-1): 63-6 (600 mr, 1,06 MMoNb) B MypaBbUHOMN

kucnote (5 mi, 80% pacteop B Bone) nepemewusanu ipu KT B Teuenne Houu. 3aBepiueHue
peakunn omnpenessuid npu nomowmu TCX (pactsop AXM : MeOH = 10:1). PacrBopurens

yAQJISUU ¢ TToydeHueM HeountneHnoro 73-1 (290 wmr, 93,2%).

[00487] Ilpumep noaydenus (73-2): k pacteopy 73-1 (290 mr, 0,98 mmornb) B

nupuauHe (5 wn) u aueronutpwie (5 wi) npodaemsmu BzCl (371 wr, 2,65 mMonb).
Peakumonnyo cmech nepememmsand npu 0°C B Tedenue 0,5 4. PeakMOHHYIO CMeEChH
HarpeBanu 10 KT u nepememuBanu B TeueHue 2 4. 3aBeplleHHE PeaKkLUU ONpenessiiv Npu
nomomu XKXMC. Peakuuro racunu Bonoil U pacTBop skcrparupoBanu JA. OpraHudeckuit
CJIOM TNPOMBIBAJIM COJIEBBIM pacTBOpoM, cymwi Hax MgSOs, dunsrpoBamn u
KOHLeHTpupoBaiu. OCTaToK oOuMlIaNId Ha KOJOHKE C cuiukarenem (pacrsopoMm XM :

MeOH = 200:1) ¢ monydenuem 73-2 (245 mr, 49,8%) B Bue O€IOro TBEPOTO BEIECTBA.

[00488] Ipumep nonyuenus (73-3): x pactsopy 73-2 (245 wmr, 0,49 mmonb) B
6e3BonHOM aneroHutpuie (2,5 mn) nobasisuiu TPSCI (394 mr, 0,98 mmons), AMAIT (119,5

mr, 0,98 mmonb) u TOA (98 mr, 0,98 mmons). Cmech nepemewmupanu npu KT B Teuenue 3 u.
Ho6asasiiu NH,OH-HCI (68 mr, 0,98 mmons) u IBY (368 mr, 1,47 MMOJIb) U pEaKLIUOHHYIO
cmech nepememuBany npu KT B Teuenue 2 4. PeakunoHHy0 cMech pa3daBiisiim BOXOH U
skcrparuposanu EtOAc. OObenuHeHHbIH opraHuyueckuil cinoii mpomseiBaiu 1 M pactBopom
HCl, mnaceiuenssiMm pactBopoM NaHCOs wu  coneBelM  pacTBOpOM, CYIIMIH U
KOHLeHTpupoBaiu. OCTaToK oOuMlIaNId Ha KOJOHKE C cuiukarenem (pacrsopoMm XM :

MeOH = 20:1) ¢ nony4denuem 73-3 (49 mr, 32,9%) B Buae 6eIOr0 TBEPAOTO BEIIECTBA.
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[00489] Ilpumep mnoayuenus (73a): 73-3 (49 wmr, 0,1 mmoab) B cMecu

NH3/MeOH (30 mn) nepemewmnBanu npu KT B Teuenue 2 aneil. PacTBopurtens ynassuiu.
OcraTok ouMIaTM HAa KOJOHKE C cuimkareneM (pactsopom JXM : MeOH = 30:1) ¢
nonyueHuem 73a (12,9 mr, 44,0%) B Bune 6e10ro TBEPAOrO BEIIECTBA. 'H-amP (JIMCO-dg,
400 MI'y) 610,07 (brs, 1H), 9,68 (brs, 1H), 7,02 (d, /= 8,0 'y, 1H), 6,06 (dd, J=6,4 T, J =
13,6 I'u, 1H), 5,94 (d, J = 5,6 I', 1H), 5,60 (d, J =8,4 I'y, 1H), 5,36 (t, J = 5,2 'y, 1H), 5,16
(dt, J =5,2Tn, J =53,6I'u, 1H), 4,31-4,35 (m, 1H), 3,58-3,76 (m, 2H), 3,57-3,58 (m, 2H).
HOP-BII-MC: m/z 308,1 [M - H]".

IHPUMEP 71

IIpumep noavuenus coeaunenud (74a)
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[00490] Ilpumep monyuenus (74-1): x pacteopy 63-6 (1,2 r, 2,12 mMmomb) B
6e3BogHoM JIXM (20 min) mobasnsiau kommuauH (750 mr, 6,51 mons) u MMTrCl (2,6 1, 8,5

MMOIb). Peakunonnyro cmech nepemermnsany npu KT B Teuenue Houn. PeakinOHHYIO CMeCh
¢unbTpOBAIM W TPOMBIBAIM HM30BITKOM HachIIleHHOro BomHoro pactsopa NaHCO; u
COJIEBOrO pacTBopa, cymunau Hax NaSOs4 u xoHueHTpupoBainu. OCTaTOK OuHIIANNd Ha
KOJIOHKE ¢ cumkarenem, smoupys 10% pacreopom DA B 19, ¢ monyuenuem 74-1 B BUIe

JkenToro Teepaoro Bemectsa (1,4 1, 72%).
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[00491] Ilpumep nonyuenus (74-2): k pacteopy 74-1 (600 wmr, 0,715 mmonb) B

Oe3BomHOM aneroHuTpmiie (6 M) mpu nepememusanuu nodasnsn TPSCl (432 wmr, 1,43
mMmonb), JAIMAII (174 mr, 1,43 mmonb) u TOA (144 wmr, 1,43 mmonb). CMech nepemMennBain
npu KT B Teuenue 2 4. 3aBepiuenue peakiuu onpenessuiu npu nomowmu TCX (pactsop XM
: MeOH = 10:1). IIpu 0°C mo xammsm pnobaemsmun CH3NH; (310 mr, 10 mmonb).
Peakunonnyro cmech nepememuBanu npu KT B teuenne 2 4. Cmech pasbaBisian BOIOH U
skcrparuposanu EtOAc. OObenuHeHHbIH opraHuyueckuil cinoii mpomseiBaiu 1 M pactBopom
HCl, naceimennbim pactsopom NaHCO;3; u coneBbsiM pacTBopoM. PacTBopuTens yaamsum u
octaTok ouummanu npu nomomu npen. TCX (pactBopom JAXM : MeOH = 10:1) c

nonyuenuem 74-2 (307 mr, 50,45%) B BuAe Oenoro TBEPIOro BEIIECTRA.

[00492] IIpumep noayuenus (74a): 74-2 (300 mr, 0,352 MMonb) B MypaBbUHOMN

kuciuore (10 mi, 80% pactsop B Boae) nepemernsanu npu KT B Tedenue Houu. 3aBepiueHue
peakunn omnpenessuid npu nomowmu TCX (pactsop AXM : MeOH = 10:1). PacrBopurens
ynansimn nocyxa. Ocrarok pacteopsiin B 20 M MeTaHoma. Jlobasnsau pactBop ammuaka (0,5
M) U cMmech nepememnBaiy npu KT B Teuenue 5 mMuH. PacTBOpUTENb YAASUIM U OCTATOK
npomeiBanu 119 (5X) ¢ nonyuenuem 74a (103 mr, 95,3%) B Bune 6e10ro TBEpAOTO BEMIECTBA.
'H-SIMP (IMCO-ds, 400 MI'ny) 67,79 (d, J = 4,8 T, 1H), 7,72 (d, J = 5,2 T'n, 1H), 6,10 (dd,
J=44Tn,J=14,8T1, 1H), 5,97 (brs, 1H), 5,73 (d, J =7,6 I'u, 1H), 5,39 (brs, 1H), 5,08 (dt,
J=42Tu, J=532Tu, 1H), 4,37-4,40 (m, 1H), 3,73 (s, 2H), 3,54-3,70 (m, 2H), 2,73 (d, J =
4,4 T, 3H). UDP-BII-MC: m/z 308,1 [M + H]".

HPUMEP 72

IIpumep noavuenus coeaunenud (75a)
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[00493] Ilpumep nmonyuenus (75-3): k pactsopy 75-1 (20,0 r, 151 mmonp) B

6essomHoM TI'® (200 M) npu 0°C npu nepeMemuBanuu nopuusmu nodasnsnu NaH (7,8 T,
196 mmob). Cmech nepememmBany B Tedenue 1 4 u npu 0°C mo kamism poGasnsm 75-2
(65,0 r, 196 mmoib). Cmech nepememusanu npu KT B Teuenue 10 4. Peakuuro racunm Boaoit
U pacTBOp 3KcTparupoBanu DA. PeakIIMOHHYIO CMECh MPOMBIBAIN COJIEBBIM PAaCTBOPOM U

OPTraHUYECKUM CJION KOHIIEHTPHUPOBAJHU C MOJyUYeHUEeM HeouuineHHoro 75-3 (72 ).

[00494] Ilpumep monyuenust (75-4): HeouwmineHHbld 75-3 (72 r, 151 Mmomb)

pactBopsuiu 80% pactBopom CH3COOH (300 mu) u nepemermuBanu B TedueHue 10 u.
PacTBoputens ymansiu TNpU MOHIKEHHOM naejieHud. (OCTaTOK pacTtBopsiii B DA H
npoMbIBAIM  HachlmeHHBIM pacTBopoM NaHCO; u  u30BITKOM COJEBOTO  pacTBOpa.
Oprannueckuii cnoit cymunu Haa NapxSOs4 U KOHLIEHTpupoBaiu aocyxa. OCTaTok OuyuIlaiu
Ha KOJIOHKE C CHJIMKarejeM C IOJIyYeHHEeM HEOUYHIIEHHOIO NMPOMEXYTOUYHOIO COeIUHEHUs,
KOTOPOE pacTBOpsiiM B Oe3poanoM mupuauHe (80 mu) u JIXM (400 mu). IIpu 0°C no kamasam
nobasysuiu pactBop DMTrCl (56,0 1, 166 mmons) B IXM (150 mi). Cmech nepemernuBaiu
npu KT B reuenne 10 4. PeakuunoHHyI0 cCMeCh KOHLIEHTPUPOBAIU TOCYXa U OCTATOK OUMINAIH

Ha KOJIOHKE ¢ crnkarenem (pactsopom 110 : DA = 2:1) ¢ nonyuerunem 75-4 (58,5 r, 61%).
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[00495] Ilpumep monyuenusi (75-5): k pacteopy 75-4 (10,0 r, 15,5 mmonb) B

6essomHoM IM® (80 mun) mpu 0°C npu nepememupanuu nodasmsimu NaH (0,8 r, 20 Mmons).
Cwmech nepemernmuBanmu npu KT B Teuenue 1 u u mobaemsuim BnBr (33,8 r, 20 mMMmons).
Peakunonnyio cmech nepememuBanu npu KT B teuenne 10 4. Peakumro racumu Bogoul u
pacTBOp 3KCTparupoBaiu JA. PeakuMOHHYIO CMeCh NPOMBIBAJIN COJIEBBIM PAaCTBOPOM U
OPraHUYEeCKUM CJIOM KOHLEHTPUPOBAIM C TOJYUYCHHEM HEOYHIIEHHOTO MPOMEKYTOYHOTO
coequnenus (10,5 r, 92%) B Bune Oenoli meHbl. HeouuineHHOE MPOMEKYTOYHOE COSTMHEHUE
(10,2 r, 13,8 mmonp) B 80% pacteope CH3;COOH (100 mn) nepememmBanu npu KT B
tedeHue 12 4. PactBopureny yaamsiu. OcTaTok pacTBOpsad B DA, MpOMbIBAIU
HaceimeHHbM  pactBopoM NaHCO; u  u30BITKOM COJIEBOTO  pacTBOpa, CYIIMIN U
KOHLICHTPUPOBAJIM C TMOJy4deHueM ocrtartka. OCTaTOK ABaXKAbl OYHIIAIM HA KOJIOHKE C
cunukareneMm (pactsopom 113 : DA = 3:1) ¢ monydenuem 75-5 (4,2 r, 70%) B BUne Oenoit

IICHBbI.

[00496] Ilpumep monyuenusi (75-6): x pacrBopy 75-5 (4,0 r, 9,2 mmoinb) B
6e3pogHom CH3CN (30 mn) nobapmsnu JIUIIDA (6,1 1, 47,6 MMoib) U 2-1iuaHodTHI-N,N-

nunsonpommtxiopdochopamunur (2,8 r, 11,9 mmons). Cmech nepemermmBanu npu KT B
TedeHue 2 4. PacTBOpUTENDb yOAIAIN B OCTaTOK PACHPEAENSIN MEeXIy DA U HACHILEHHBIM
pactBopoM NaHCOs;. Oprannueckuit cioii cymunu Haa MgSOs4 M KOHLUEHTpUpPOBaIU C
nosyueHueM ocratka. OCTaToK OUHMINANN Ha KOJIOHKE C cuiukareneMm (pactsopom I19: DA=

3:1) ¢ monyuenuem 75-6 (5,1 r, 88%) B Bume 6eIOTO TBEPAOTO BEIIECTBA.

[00497] Ipumep noayuenus (75-7): x pacrBopy 75-6 (1,0 r, 1,6 mmoib) u 63-9

(925 wr, 1,1 mmoib) B 6e3BogaoM MeCN (1 M) npu KT no karusim nodasmsiiun terpaszon (12
mit, 0,45 M pacteop B MeCN, 5,5 mmonn). [locie nepeMernnBanvsi B Te4eHHe 3 4 1OOABIISITN
TBDPH (0,96 mi, 5 M pactsop, 4,8 MMounb). Peakiinonnyto cmech nepememnsanu npu KT B
tedeHne 1 4. Cmech pazdapnsiim DA, MPOMBIBAIHM HACBIIIEHHBIM pacTBOpoM Na,SO; u
COJIEBBIM PAacTBOpOM, cCymwin Hax Oe3BomHbiM NaySO, w koHHeHTpupoBain. OCTaToK
OUHIIAJIA MPU MMOMOIIY KOJIOHOYHOH xpomartorpaduu ¢ cumukarenem (pacrBopamu [13/9A

ot 50:1 no 1:1) ¢ monyuenuem 75-7 (1,1 r, 73,3%) B Buae O€IOro TBEPAOTO BEIECTBA.

[00498] Ilpumep monyuenus (75a): 75-7 (1,0 r, 0,7 mmonp) B 60% pactBOpe
HCOOH (3 mn) nepememnsanu npu KT B Teuenue 12 4. PactBopurens yaansanu. OcraTtok

pacTBOpsuM B DA U NpOMBIBAIM HAChIEHHBIM pacTBopoM NaHCOs 1 u30BITKOM COJNEBOTO
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pacTBOpa, CYLIMJIM U KOHLEHTPUPOBAIH C MoJydyeHHueM ocTarka. OCTaTOK JBaKAbl OUUINAIN
Ha kosioHke ¢ crmkarenem (JIXM : MeOH = 30:1) ¢ nonydenuem HeouunieHHoro 75a (510
mr, 86%) B Buae Oenoii menbl. K pactBopy HeoummmeHHoro 75a (275 wmr, 0,33 mmonb) B
C,HsOH nobGasisimu  Heckonbko kamenb 1 H. pactBopa NaOH po pH~7.,0. Cwmech
nepeMeninBanu B TedeHue 0,5 4. Cmech KOHLIEHTPUPOBAJIU C MONyuyeHHeM ocTatka. OcraTok
ountanu npu nomomu BIXKX (MeCN u Bona, HeliTpanbHas cucTeMa) ¢ MoJiydeHueM 75a
(matpueBasi coib, 170 mr, 64%) B BUAE O€JOro TBEPIOrO BEIIECTBA. 'H-stMP (CDs0D, 400
MI'n) 68,01 (d, J=7,6 T'u, 1H), 7,23-7,37 (m, 5H), 6,22 (dd, J = 3,6 Ty, J = 14,4 T'u, 1H),
6,01 (d, J=7,6 T'u, 1H), 5,01-5,16 (m, 1H), 4,63-4,72 (m, 2H), 4,52-4,11 (m, 1H), 4,23-4,29
(m, 1H), 3,91-4,09 (m, 3H), 3,69-3,81 (m, 3H), 3,51-3,60 (m, 2H), 3,41-3,45 (m, 2H), 1,48-
1,55 (m, 2H), 1,21-1,35 (m, 32H), 0,87-0,91 (m, 3H). *'P-sIMP (CD;0D, 162 MI'ny) § -0,223.
HOP-BII-MC: m/z 788,3 [M - H]".

HPUMEP 73

IIpumep noavuenus coeaunenud (76a)
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[00499] Ilpumep monyuenusi (76-1): k pacteopy 73-1 (4,1 r, 13,95 mmons) B

nupuguHe (40 mi) npu KT goGasmsuiu Ac,O (3,13 1, 30,68 MMOITB) U CMeCh MepeMeInnBalii B
TeueHne Hour. CMeCh KOHLEHTPUPOBAIM U OCTATOK OYHUINAIHM Ha KOJIOHKE C CHJIMKAaresieMm

(pactBopom I1D : DA =3:1) ¢ nonyuernem 76-1 (4,0 , 75,9%).
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[00500] Ilpumep monyuenus (76-2): k¥ pactsopy 76-1 (1,3 r, 3,44 mMmomb) B

nupuguHe (20 mun) mpu KT gobasnsiim BCU (N-6pomeykumuaumun) (1,22 1, 6,88 mmonb) u
CMECh TepeMelInBaiu B TedeHue Hour. CMech KOHLEHTPUPOBAIM M OCTATOK OYMINAIH Ha

KOJIOHKE ¢ cunkareseM (pactsopoM 19 : DA =4:1) ¢ monyuenuem 76-2 (1,43 r, 72,2%).

[00501] Ilpumep noaydenus (76-3): k pactsopy 76-2 (770 mr, 1,68 Mmoib) B

nuokcane (10 mi) B atmocepe N, mobasnsmu MegSn; (1,1 1, 3,36 mmons) u (PPh;),PdCl,
(100 wmr). Cmech tpenu mpu 80°C B Teyenue 4 4. CMeCh KOHLEHTPMPOBAIM M OCTaTOK
OUMILATH HA KOJIOHKE C CUJTUKATeJIeM ¢ MOJyYeHHEM MPOMEXKYTOUHOTro coenunenus (400 mr,
43,96%). K pactBopy mpomexyrouHoro coemuHeHust (330 mr, 0,61 mmonb) B O€3BOTHOM
MeCN (3 min) nipu KT nobasmsimu Selectflour® (462 mr, 1,34 mMonb). CMech mepemMernuBaiu
npu KT B teuenue 2 nueil. CMech KOHLEHTPUPOBAJIM M OCTATOK OYHINAIM HAa KOJIOHKE C

cunukaresem (pactsopom I13 : DA =4:1) ¢ monyuenuem 76-3 (100 mr, 41,5%).

[00502] Ilpumep nonyuenus (76a): k pacteopy 76-3 (100 mr, 0,25 mmonb) B
MeCN (2 mn) gobasmsiiu JIMAII (62 mr, 0,51mmons), TOA (51 mr, 0,51 mmonas) u TPSCI

(153 wmr, 0,51 mmonb). Cmech nepemeruBanu npu KT B teuenue 0,5 u. lobasnsaun NH;.H,O
(0,75 mm). Cmece nepememnBanu npu KT B Teuenue 0,5 4. Cmecs sxctparuposanu EtOAc u
npombiBanu 1 H. pactBopoM HCI u coznesbiM pactBopoM. OpraHudeckuil clioil cymmiaun u
KOHLeHTpupoBaiu. OCTaTOK OYMINANN Ha KOJOHKE C cuiukareneMm (pactsopom 11D : DA =
1:1) ¢ nonydenueMm mpomexkyTouHoro coeaunenus (60 wmr, 60,1%). IlpomexxyTouHoe
coenunenne (50 mr, 0,13 mmonp) B cmecu NH3/MeOH (5 mn) nepemernuanu npu KT B
TedeHre 3 4. Cmecb KOHLIEHTPUPOBAJIM M OCTATOK OUMIIAIM Ha KOJIOHKE C CHJIMKareiem
(pactBopom MeOH : IXM = 1:10) ¢ nonyuenuem 76a (30 mr, 76,2%). 'H-samP (CDs0D,
400 MTI') 68,25 (d, J = 6,8 T', 1H), 6,09 (d, J = 16,0 T'u, 1H), 5,00 (dt, J =4,0 T, J = 53,2
I'u, 1H), 4,48-4,54 (m, 1H), 3,73-3,95 (m, 4H). UDP-BII-MC: m/z 312,1 [M + H]".

HHPUMEP 74

IIpumep noavaenus coeaunenud (77a)
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[00503] 77-1 (680 mr, 0,8 mmonb) u Tpudpenmnpochun (312 mr, 1,2 MMob)

pactBopsuiu B cMecu 5 M auokcana m 0,25 mn cyxoro staHojya. JloGaBisuin pacTBOp
auusonpon azabukapOokcunara (40 macc.% pactBop B Tonyoje, 1,28 MMonb) B 3 Mo
nuokcad u cMech nepememusanu npu KT B Teuenue 2 4. Cmech BbINApUBAIU JOCYXa.
Octatok pactBopstin B 10 ma TI'®, oxnaxnanu 10 4°C u 2 nobasnsuu sxBuBanenra TBAD B
TT'®. Cmecy Harpesanu no KT u pactsoputens Bbinapusanu. IlonydeHHbIl HykJI€o3ua Npu
KT B Teuenne 3 u obpabareiBanu 80% pactBopom HCOOH, a 3ateM KUCIIOTY BbITIApUBAJIH.
ITpu momorm N30KpaTUIeCcKoi XpoMaTorpadpuu ¢ CHIMKAresIeM ¢ mpuMeHeHneM cmecu JIXM
(950 mm), MeOH (50 ma) u NH4OH (2,5 M) B kadectBe sroeHTa nonydanu 77a (80 wmr,
30%). H'-SIMP (JIMCO-Dg) &: 8,06 (s, 1H), 6,41 (s, 2H), 6,11-6,06 (dd, 1H), 5,98-5,89 (dd,
1H), 5,65-5,64 (d, 1H), 5,34-5,26 (m, 2H), 5,18-5,11 (m, 1H), 4,58-4,50 (dt, 1H), 4,42-4,36
(q, 2H), 3,50-3,28 (m, 2H), 1,30 (t, 3H). MC: 384 (M-1+HCOOH).

HPUMEP 75

IIpumep noavuenus coeaunenud (78a)
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[00504] Ilpumep nonydenus (78-2): x pacrsopy 78-1 (10,0 r, 37,17 mmonnp) B

6essomgnom mupumune (100 mon) npu 25°C nobasasam mmmpaszon (9,54 r, 140,4 mmons) u
TBSCI (21,1 1, 140,4 mmons). Pacteop nepememmsamu npu 25°C B Teuenue 15 4. Pactsop
KOHLICHTPHUPOBAJIM AOCyXa MPU NMOHMKEHHOM AaBieHuu. Ocratok pacteopsuin B EtOAc (200
MJI) U MPOMBIBAIM BOAOH M COJNEBBIM pacTBopoM. OpraHudeckuil cioi OTAENsUH, CyLIUIN
Han Oe3BomgHbIM Na,SOs u QunbrpoBamu. PuUIbTpaT KOHLEHTPHUPOBAIH B BaKyyMe C
nosyueHueM octarka. OCTaToK oYMl Ha KOJIOHKE C cujnkarenem (pacrsopamu [19/9A ot
10:1 go 2:1) ¢ momydenwem mnpomexxkyrouHoro coeamHeHus: (11,8 r, 64%). K nensaomy
pacTBopy mnpomexyrouHoro coenuHeHus (11,8 r, 23,7 mmons) B CHCl, (150 mu) B
armMocpepe N, HeOompIIMMH  TOPUMAMH  OOOABJSIM  PAaCTBOP  MOHOTHMApara -
ToyoncyabhoHoBoi kucaotel (8,2 r, 47,5 mmoab). Cmech mepememmBamu npu 25°C B
tedeHue 30 MuH, a 3aTeM IPOMBIBAJIM HAChILEHHbIM BOAHBIM pactBopoM NaHCOs.
Opranngeckuii ciol oTnemsuiy, cymnin Hag 6e3BogHbiM NapSO4 u punbrpoBamu. @unsrpar
KOHLIEHTPUPOBAJIU B BaKyyMe C IOJyY€HHEM OCTaTKa, KOTOPbIH OYHUINAIN Ha KOJIOHKE C
cunukaresiem (pactsopamu [19/9A ot 10:1 no 1:1) ¢ nonyuenuem 78-2 (6,7 r, 74%) B BUAC

TBEPAOTrO BELICCTBA.

[00505] Ilpumep nonyuenus (78-3): k pacteopy 78-2 (6,7 r, 17,5 mmonb) B

6esponrom nupuaure (50 mu) pu 0°C B armocdepe Ny HEGOIbIIMMY NOPUUSME TOOABISAIH
TMSCI (2,8 1, 26,2 MMoJb). Peakumonnyro cMech nepememubany npu 25°C B TeUeHUE HOUM.
B armocdepe N, Hebonbmmnmu noprusimu nodassiin AgNOs (77,8 r, 510 mmonb) 1 MMTrCl
(156,8 r, 510 mmounb) B 6e3BonHOM nupuauHe (50 Mit). PeakiMOHHYI0 CMECh MepeMeInnBaiu
npu 25°C B Teuenue HOuM. J[0GaBsam pactBop ammuaka (30 MJI) M PEAKIMOHHYIO CMECH
nepememuBaid B TeueHne 30 muH. Cmech QuubTpoBasn depe3 BOPOHKY broxHepa u
(GuIBTpAaT NPOMBIBANIM HACHINEHHbIM pactBopoM NaHCOs wu ColeBbIM  pacTBOPOM.
Opranudeckuii cjod otnmensuiw, cymmiun Haj Oe3BogHbiM  NapySOs, GuUIbTpOBATH U
KOHLIEHTPUPOBAIH. B pe3ynbraTe KOJIOHOYHOH Xpomarorpaduu ¢ CHIIMKareiaeMm (pacTBOPBI
I12:9A ot 10:1 go 2:1) monywyanu mpOU3BOAHOE, 3allMINeHHOE amuHOM, (6,1 T, 53%). K
pacteopy nupuauna (142 mr, 1,8 mmons) B 6essognom IMCO (2 mn) npu 0°C no kamnsm
noGasmsmn TOK (1,3 mr, 0,9 mmons). Cmech nepememmBanu mnpu 25°C no obpasoBanus
npo3padHoro pacteopa. 3atem pacteop npu 0°C mo kammam goGaBisid K PacTBOPY
MPOU3BOAHOrO, 3amuineHnoro amuaoMm, (1,0 r, 1,5 mmons) u ALK (0,95 r, 4,6 mmonb) B
6essomgnom JIMCO. Tlepememusanne npopomkanu npu 25°C B teuenune 10 u. JloGapsau

Boxy (10 mn) u cmech mepememuBanu rmpu 25°C B Teuenue 1 4. Ocamox ynaiasaim myTem
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¢unbTpoBanust M ¢unbTpar sKcTparuposann EtOAc (20 mu). OpraHudeckwii  cioi
IIPOMBIBANIN COJIEBBIM pacTBopoM (20 mu), a 3arem cymuiaun Haa NapSO,. PactBopurens
YAQISUIA U OCTaTOK OYMINAJM Ha KOJOHKE ¢ cuiukarenem (pactopamu DA:11D ot 10:1 go
2:1) ¢ nonyueHueM anpaeruHoro npoussogHoro (850 mr, 85%). K pactBopy ajbaerugHoro
npousBogHoro (2,6 r, 4,0 mmons) B 1,4-muokcane (30 mi) mobasnsmu 37% pacteop CH,O
(1,3 r, 16,0 mmonb) u 2 H. Bomdbii pactBop NaOH (3,0 mn, 6,0 mmonb). Cwmech
nepememuBany npu 25°C B Tedenue 2 4, a 3areM HeltpanuzosbiBamu AcOH mo pH=7. K
peakimonHolt cmecu poGaBmsuin EtOH (10 mo) w NaBHs (912 wmr, 24,0 wmmonsb).
PeakionHnyo cmech nepeMeninBanu B TedeHue 30 MUH, a 3aTeéM pEAKLUIO TacUIH
HaceimeHHbIM BoAHbl NH4Cl. Cmech skcTparupoBain DA U OpraHUYecKUil CJION CyLIUIu
Han NaxSOs. B pesynbraTe OYMCTKHM TpPH IMOMOIIM KOJIOHOYHOW Xpomartorpaduu ¢
cunukaresiem (pacropamu DA : I3 or 10:1 mo 2:1) monyuamu 78-3 (1,1 r, 40%) B BUAE

FKEITOro TBEPAOTO BEIICCTBA.

[00506] Ilpumep nonyuenusi (78-4): pacrsop 78-3 (685 wmr, 1,0 mmonb) B

6e3sogaoM CH3CN (5 M) u 6e3BogHOM nMupHUANHE (5 M) MPH NEPEMEIINBAHIH OXJIAXKIATH
no 0°C. Jlo6asusnu BzCl (126 mr, 0,9 MMOIIb) U PEAKLIMOHHYIO CMECHh MEPEMELIUBAIN MTPH
25°C. Yepes 1,5 u nobasnsinmui Boay (5 mun). IlonyueHnyro cmech sxctparuposamn XM (2x30
mut). OObeIUHEHHBIE SKCTPAKTHI POMBIBAIN HACHIIEHHBIM BOAHBIM pacTBopoM NaHCO; (20
M), cymunnd Haa MgSOy4 u BeImapuBaiu NpU NOHMKEHHOM AaBiieHHd. OCTaTOK O4HINAIu
MpY MIOMOINM KOJIOHOYHOH Xpomartorpaduu ¢ cuiaukarenem (pactsopamu JIXM : MeOH ot
200:1 no 50:1) ¢ nony4yeHueM MPOU3BOIHOIO, 3aluineHHoro Bz (679 mr, 86%). K pacteopy
MPOU3BOAHOTO, 3amuineHHoro Bz, (432 wmr, 0,55 mmonb) B 6e3BomHoM JM®P (5 mi) mpu
nepemermmuBaHuN nod0apns umugaszon (258 wmr, 3,85 mmons) u TBSCI (240,0 wmr, 1,65
mmonb). CMech mepememuBanu B TedeHwe 15 4. JloGasmsuiu Boxmy (10 mu) u cmech
skcTparupoau JA. OObennHEeHHBIE SKCTPAKThI IPOMBIBATH BOAHBIM pacTBopoM NaHCO;
(60 mn) u coneBbIM pacTBopoM (60 ™), cymmnu Haa MgSOs u BbImapuBaau INpu
MOHM)KEHHOM JIaBJIEHHMH C MojydeHueM nuzamuuieHHoro TBS npoussomnoro (680 wr,
137%). Auzammmennoe TBS mpoussogHoe (680 mr, 0,75 MMOJb) pacTBOPsUTH B OE3BOAHOM
CH;0H (5 wmn) um pobaensmu NaOCH; (162 wmr, 3,0 mMonb). PeaklmoHHYHO CcMech
nepemermuBany npu 35°C B Teuenue 2 u. Peakimio racunu 80% pacrsopom AcOH (3 mn) u
pactBop skctparupoanu JAXM (2x50 mi). OO6benuHeHHbIE SKCTPAKTHI MPOMBIBATH BOAHBIM
pactBopoMm NaHCOs3 (20 mm), cymunu Han MgSO; u BeImapuBaiu NpU NOHUKEHHOM

nasieHnn. OCTATOK OUYMINAM TMPU MOMOIIU KOJOHOYHOU Xpomarorpaduu ¢ CHIIUKAresieM
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(pactBopamu DA : 1D ot 20:1 no 3:1) ¢ monydyenuem 78-4 (239 wmr, 40%) B BUne Oenoit

IICHBbI.

[00507] lpumep nonyuenus: (78-5): 78-4 (239 wmr, 0,30 mmonp) Tpu pasa

COBMECTHO BbIMapuBaiu ¢ tojyojiom ais ynanenus H,O. K pacteopy 78-4 B IXM (5 mun)
npu 0°C B armocepe N, pobasnsmu JIMAII (182 wmr, 1,50 mmons) u TfCl (69 wmr, 0,45
mmonb). Cmech mnepememmBanu npu 0°C B Teuenne 40 MuH. 3aBepuIeHHME peaKIUM
onpeaensnau npu nomouy XKXMC. CMech KOHLIEHTPUPOBAJH C MOJIyYeHUEM HEOUHILEHHOTO
Tf-npoussomnoro (353 wmr). K pacreopy Tf-npoussogroro B JIM® (5 mn) mpu 0°C B
armochepe Ny nobasnsm LiCl (31 mr, 0,76 mmons). Cmech nepememusamu npu 25°C B
teueHne 40 muH. Cmecy npomseiBain NaHCO; u skctparupoBamn DA. OObennHeHHBIN
opranuueckuii cioit cyummnu Hag NaxSO4 1 KOHIIEHTPUPOBAJIH € MOJTyUYeHHEM HEOUHILEHHOTO

78-5 (268 Mr) B BUE CBETIIO-KEITON MACISHUCTOH JKHUIKOCTH.

[00508] Ilpumep monyuenus (78a): x pacreopy 78-5 (268 wmr, 0,328 mmonb) B

MeOH (5 mn) npu 25°C B Teuenne 4 u pobasasinu NH4F (37 mr, 0,984 mmons). Pacteop
¢unsrpoBanu u Bhmapusanau nocyxa. Ocrarok npu 25°C pacrsopsimu 8 HCOOH (20 mn) u
H,O (4 mn). Cmech nepememusanu npu 25°C B Teuenune 1 4 u koHueHTpuposamu. CMech
pactBopsuid B MeCN u ouninanu npu nomoutu npern. BOXKX ¢ nonyuenuem 78a (32 mr) B
Buze 0eJ0ro TBEPIOro BEIIeCTBa. 'H-samP (MeOD, 400 MTI'ny) 88,33 (s, 1H), 8,20 (s, 1H),
6,32 (dd, J = 5,6, 12,4 T'u, 1H), 5,77 (m, 1H), 4,69 (m, 1H), 3,85 (m, 1H). UDP-MC: m/z
317,9 [M + HJ".

HPUMEP 76

IIpumep noavuenus coeaunenud (79a)
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[00509] Ilpumep nonyuenus (79-1): k pacteopy 78-4 (1,1 r, 1,33 mmonnp) B

6essomHoM JIXM (6,6 ma) npu 0°C B atmochepe asora nobasnsum nepuoguHaH Jlecca-
Mapruna (1,45 r, 3,33 mons). Cmech nepememuBanu npu 25°C B Teuenue 4 4. PacTBopuTens
YOS B BaKyyMe M OCTaTOK PAacTHPAIN ¢ METWI-mpem-0yTuiioBbiM 3¢upom (30 mi).
Cwmecp ¢unbrpoBann uepes cinoit MgSO4 U OpraHUYecKHil pacTBOPHUTEIHh NMEPEMEIINBAIN C
paBHbBIM 00BeMOM NayS,03 B 30 M nHaceinmenHoro pactsopa NaHCOs3; no mposicHeHus
oprannueckoro ¢jios (mpuds. 10 mun). OpraHudeckuii CJIOW OTHENSITH, IPOMBIBAIIU COJIEBBIM
pacTBopoM u cyuuian Hag MgSO,. Jlo yaaneHus: pacTBOPUTENISE B BAKYYME OCTATOK OYHIIAIN
Ha KOJIOHKe ¢ cuiukarenem (pacrsopom I[19 : DA = 7:1) ¢ monyuenuem 79-1 (750 mr, 75%) B

BHUIEC oesoro TBEPAOTO BECIICCTBA.

[00510] IIpumep NOJAYYCHUS (79-2): K pacTBopy Opomuna

metunrpudenundochonus (1,74 r, 4,89 mmons) B 6e3pomgaom TI'® (8 miu) mpu -78°C mpu
nepeMeruBaHul 1o KarsiM nodaensmn #-Buli (1,91 min, 4,89 mMmons, 2,5 M pactBop B
TI'®). Cmech nepememubanu npu 0°C B Teuenue 1 4. JloGasmsnu 79-1 (750 mr, 0,81 MMonb)
u cMmech nepememmBanu npu 25°C B TeueHHMEe HOYM. PeakiMIO TacuiM HACBIIEHHBIM
pactBopom NH4Cl (30 mu) u pactsop skctparupoBaiu EtOAc (2x30 mi). OObenuHeHHYIO
OpPraHUYECKYI0 (Pa3y MpOMBIBAIU COJIEBBIM pacTBOpOM, cymuian ¢ MgSO,, dunbTpoBanu u
BBITIAPUBAJIM JTOCYXa C MOJYYSHHEM CBETJIO-OEJIOro TBEPIOTO BEIleCTBa. 1Bepaoe BeIecTBO
OUWIIAJIA TIPH TOMOINU KOJIOHOYHOM xpomartorpaduu (pacteopom I1D : DA = 5:1) ¢

nonyueHuem 79-2 (440 mr, 60%).

[00511] Ilpumep moayuenus (79-3): x pactsopy 79-2 (440 wmr, 0,48 Mmoib) B

MeOH (8 mm) mpu KT B armocdepe Bomoponma nobGasmsmun Pd/C (500 mr, 10%). Cmechb

nepememuBany npu KT B Teduenue 1,5 4. Cmech GunbTpoBanu U GuIbTpaT KOHIEHTPUPOBAIH
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nocyxa. Heoummennsiii 79-3 (365 wmr, 83%) npuMeHsiH Ha Cienyroomieid craguu 0e3

NONOJHUTEJIBHON OYUCTKU.

[00512] Ipumep nmoayuenus (79a): k 79-3 (365 mr, 0,40 mmons) B MeOH (50

wut) nobasisim NH4F (5,6 1, 0,15 MMOJIb) 1 pacTBOP KUITATHJIN C OOPATHBIM XOJOAMIBHUKOM
B TeueHuWe HOYM. 3aBeplueHue peakuuu omnpepensiim npu nomomu KXMC. Cwmech
¢unbTpoBaTM U (QUIBTPAT KOHLEHTPUPOBAIM aocyxa. OCTaTOK OUMINAIM HAa KOJIOHKE C
cunukareigem (pacteopoMm IID : DA = 3:1) ¢ noaydeHweMm 3alIUIIEHHOTO aMHHHOTO
npounsBogHoro (173 mr, 77%) B Buxe Oenoro TBEPAOro BEINECTBA. 3ALIUINEHHOE aMUHHOE
npoussogHoe (100 mr, 0,18 MMonb) nepemernnBanu B MypaBbUHOH kucnore (4,4 mu) npu
25°C B TeueHue HOUM. PaCTBOP KOHIEHTPUPOBAJIM JOCYXa M OCTATOK OYUINAJIM HA KOJNIOHKE C
cunukareneMm (pacrsopamu 119 : DA = 1:3) ¢ nonyuenuem 79a (40 mr, 90%) B Bune 6enoro
TBEPAOrO BELIECTBA. 'H-samP (400 MTI'y, CD;0D) 68,25 (s, 1H), 8,09 (s, 1H), 6,14 (dd, J =
6,0, 12,8 I'u, 1H), 5,58 (m, 1H), 4,45-4,48 (m, 1H), 3,60 (q, 2H), 1,66-1,74 (m, 2H), 0,88 (t,
3H); UDP-MC: m/z 297,9 [M + H]".

HPUMEP 77

IIpumep noavuenus coeaunenud (80a)
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[00513] Ipumep nonyuenus (80-1): x pacrBopy 78-3 (4.4 r, 6,4 mmonb) B

6esponHoM mupuaube (5 M) u JIXM (25 mn) npu 0°C B armocdepe N, mo kamism
nobasysuiu pacteop DMTrCl (2,37 1, 7,04 mmonb) B JIXM (5 mun). Uepes 2 4 peakiuro
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racuni CH3OH u pactBop koHUeHTpupoBaiu focyxa. OCTaTok OYMIIAIM Ha KOJOHKE C
cunukarenem (pactsopamu IID : DA or 100:1 go 2:1) ¢ momydeHueM NPOU3BOAHOrO,
samuimenHoro DMTr (4,3 1, 68%). [Ipoussonnoe, 3amumenHoe DMTr, (2,2 r, 2,5 MMonb) B
1 M pactsope TBA® (2,5 mu) u TI'® (2,5 mn) nepememmsanu npu 25°C B TedeHue 3 u.
PactBoputens ypananu B BakyyMe€ M OCTAaTOK OUHILIAIM IMPU TOMOIIM KOJOHOUYHOM
xpomarorpadpum (pactBopamu II9/2A or 50:1 ngo 1:2) ¢ mnonydeHWeM TUOJIBHOTO
npousBoaHoro (1,86 r, 96%). K pacreopy muonpHOro mpoussogsoro (1,3 r, 1,5 Mmonb) B
6essomaom TI'® (5 mm) mpu 0°C pgobasmsymm NaH (132 wmr, 3,3 mmons). Cwmech
nepemermuBaiu B TeueHue 1 1 u gqodasnsm TBI (276 wmr, 0,75 mmonb) u BnBr (558 wmr, 3,3
mmonb). Cmech mepememmBanu npu 25°C B Tedenwe 10 4. Peakuuro racuiu BONOW u
pacTBopuTenb BblmapuBanu. (CMech BKCTparupoBald DA U COJEBBIM  PAacCTBOPOM.
Opranunueckuil cnoit cymmnu Hag NarSO4 U BbIMapuBajiIv € MOJYYEHHEM HEOUYHMILEHHOTO
npoaykTa. [IponykT ouninany Ha KOJOHKE ¢ cunukaresieM (pactsopamu I19/9A ot 100:1 no

3:1) ¢ monyuenuem 80-1 (1,4 r, 90%) B Bune OGenoii meHsI.

[00514] Ilpumep monyuenus (80-2): x pacreopy 80-1 (1,3 r, 1,23 mmomb) B
6essomnoM JAXM (17 mn) mpu -78°C moGasnsanmu CLCHCOOH (1,57 r, 12,3 mmonb). Cmech
nepemernuBany npu -20-10°C B Teuenue 40 MuH. Peakiuio racuiid HaCBIIIEHHBIM PACTBOPOM
NaHCO;3; u cmech pazbasmsmun JIXM (50 mi). CMech MpOMBIBaIN COJIEBBIM PAacTBOPOM U
opraHuyeckuil pactBop cymunu Haa NarSOs U KOHUEHTpupoBajiu B Bakyyme. OcTaTok
OUMILATN Ha KOJIOHKE ¢ cuinkareneM (pacteopamu [19/2A ot 100:1 mo 1:1) ¢ nonydennem

80-2 (652 mr, 70%) B Buz€e O€NOM MEHBI.

[00515] Ipumep nonyuenus (80-3): x pactsopy 80-2 (630 mr, 0,84 mMmonb) B
6esomaom XM (5 mn) mpu -78°C mobasmsmu DAST (1,35 1, 8.4 mmomb). Cmech

nocrenenHo Harpesaau 10 0°C. Peakuuro racuiam HachimeHHbIM pactBopom NaHCO3. Cmech
pazbaBmsuin AXM (50 M) U mpoOMBIBAIM COJIEBBIM pacTBOpoM. OpraHuyeckuil pacTBop
cyumnu Haa Nap,SOs u koHUeHTpupoBaiu B BakyyMme. OCTaTOK OYMINAIM Ha KOJIOHKE C
cunukareneMm (pactsopamu I19/3A ot 100:1 mo 2:1) ¢ monyyernnem 80-3 B Bume Oenoro

TBepaoro BemiecTsa (302 mr, 48%).

[00516] Ilpumep nonyuenust (80a): cmecy 80-3 (210 mr, 0,28 mMmonb) u

Pd(OH), (200 mr) B metanone (3 mn) nepememusanu npu 0°C npu 40 dyHTax Ha KB. JHOHM

H, B Teuenne 20 4. PA(OH), ordunbTpoBbBaiM U (QUIBTPAT KOHIEHTPUPOBAIH IOCYXa.

276



K zasBre Ne201491493

Ocrarok ouninanu Ha kosoHke (pactBopoM JAXM/MeOH = 10:1) ¢ monyuernuem 80a (12 mr).
'H-SIMP (400 MI', CDsOD) & 8,33 (s, 1H), 8,20 (s, 1H), 6,33 (dd, J = 6,0, 13,2 'y, 1H),
5,79 (t, J=5,6T'u, 1H), 5,66 (t, J= 5,2 I'u, 1H), 4,52-4,80 (m, 3H), 3,80-3,82 (m, 2H). UDP-
MC: m/z 302,0 [M + H]".

HPUMEP 78

IIpumep noavuenus coeaunenud (81a)
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[00517] Ilpumep monyuenus: (81-2): k pacreopy 81-1 (20,0 r, 70,2 mmonb) B

6essomnom mupuauHe (200 mun) npu 25°C nobasnasam umupason (19,1 r, 280 mMmonb) u
TBSCI (42,1 1, 281 mmons). PactBop mepememusanu npu 25°C B Teuenue 15 4, a 3aTem
KOHLIEHTPUPOBAJIM A0CYXa NMPHU MOHIKeHHOM naeieHuu. Ocratok pacteopsiin B EtOAc, a
3areM (unbTpoBamu. PHUIBTPAT KOHLUEHTPHPOBAIH AOCYXa C IMOJNYYEHHEM MPOU3BOIHOTO,
sammuimenHoro TBS (36,4 r, 99%). IlpousBoanoe, 3amumennoe TBS, (36,5 r, 71,1 mmonb)
pactBopsuiu B TT'®@ (150 mun). Hobasmsmu H,O (100 mi), a 3arem AcOH (300 mi). Pactsop
nepemermusany npu 80°C B Teuenue 13 4. PeaknmonHyro cmech oxnaxkaanu a0 KT, a sarem
KOHLICHTPHUPOBAJIU JIOCYXa MPH MOHWKEHHOM naBjiennu ¢ nonydenuem 81-2 (31,2 r, 61%) B

BHUIEC oesoro TBEPAOTO BECIICCTBA.
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[00518] Ilpumep nonyuenus (81-3): x pactsopy 81-2 (31,2 r, 78,2 MMonb) B

oe3Bomom mmpunubne (300 mm) gobaBmsm AcO (11,9 1, 117,3 wmmons). Cwmech
nepememuBany npu 25°C B Teuenne 18 u. JloGasmsmu MMTrCl (72,3 r, 234,6 MMonb) u
AgNOs3 (39,9 1, 234,6 Mmmob) u pacTBop nepememmsany npu 25°C B Tedenue 15 4. Peakiuro
raci  pobasneHneM H>O W pacTBOp KOHLEHTPUPOBAIM JOCYyXa NPHU MOHUKEHHOM
nasieHun. Octatok pactBopsiau B EtOAc u npomsiBanu Bogoi. OpraHudeckuii cioi cyuim
Han NaSO4 u ¢unprpoBanu. PUIBTPAT KOHUEHTPUPOBAIM B BAaKyyMe C IOJYYEHHEM
OCTaTKa, KOTOPbII OuUMINANN Ha KOJOHKe ¢ cuiukarenem (pactsopamu [IXM : MeOH or
200:1 go 50:1) ¢ mony4eHneM aMUHHOTO MPOU3BOAHOIO, 3amuineHHoro MMTr (35,2 r, 63%).
AMHMHHOE Tpou3BOnNHOE, 3amuieHHoe MMTr, (35,2 r, 49,3 MMonbp) pacTBOpsUIL B CMECH
NH3/MeOH (300 mu). Cmech nepememusanu npu 25°C B Teyenme 20 4. Pactsop
BBITIAPUBAJIM JOCYXa U OYMINAJIN HAa KOJIOHKE ¢ cuiiukarenem (pactsopamu XM : MeOH ot

100:1 no 50:1) ¢ nonyuennem 81-3 B BuUIe KenTOro TBEpAOro BemecTna (28,6 r, 87%).

[00519] Ilpumep nonyuenus (81-4): x pactsopy 81-3 (12,0 r, 17,9 mmMonb) B

6essomHoM JIXM (200 mi) mpu 0°C moGasnsanu nepuogunan Jlecca-Mapruna (11,3 r, 26,8
mmMob). Cmech nepemernusanu npu 0°C B Teuenue 2 4, a 3ateM npu KT B Teuenue 2 u.
Peakumto racunm HaceimenHbsiM pacTBopoM NaHCOs; u NapS,0;. Opranuueckuit cioi
NPOMBIBAJIA COJIEBBIM pacTBopoM (2X) u cymmau Han Oe3somHbiM NapSO4. PactBopuTens
BBIMIAPUBAJIM C MOJdydeHueM anpaeruna (12,6 r), KoTopelil NPUMEHSIIN HEMOCPEACTBEHHO Ha
cnenyrowmei craguu. K pactsopy anpaeruna (12,6 r, 18,0 mmons) B 1,4-nuokcane (120 mu)
nobasnsm 37% pacreop HCHO (11,6 r, 144 mmonb) 1 2 H. BoaHbIid pactBop NaOH (13,5
M1, 27 mmons). Cmech nepememmbanu npu 25°C B Teuenue Houu. JloGasmsimn EtOH (60 mu)
u NaBH4 (10,9 r, 288 MMOib) U pEakLMOHHYIO CMECh MEPEMEIUBaIn B TeueHue 30 MuH.
Peaxiuro racuiu HaceleHHBIM BOoIHBIM pactBopoM NH4Cl, a 3atem skctparuposaiu DA.
Oprannueckuii cimoit cymunu Han NapSO, ¥ OYMIIANM 0OpU TOMOIIM  KOJIOHOYHOM
xpomarorpadpum ¢ cummkarenem (pactBopamu JAXM : MeOH or 200:1 mo 50:1) ¢

nonyuerauem 81-4 (7.5 r, 59%) B Bume xKentoro TBEPAOTO BELIECTBA.

[00520] IIpumep nonyuenus (81-5): x pacreopy 81-4 (3.8 r, 5,4 mmonp) B IXM

(40 m) mpu 0°C poGaBnstmu mupuaud (10 mn) u DMTrCl (1,8 r, 5,4 mmons). Pactop
nepememuBan npu 25°C B Teuenume 1 u. Jlobaemsmm MeOH (15 mum) um pactBop
KOHIeHTpupoBamu. OCTaTOK OUMINANKA TPH TOMOINM KOJOHOYHOH Xpomarorpaduu ¢

cunukaresiem (pactsopamu XM : MeOH ot 200:1 go 50:1) ¢ mony4yeHueM NnpoU3BOIHOTO,
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3amumenHoro MMTr, (3,6 r, 66%) B Bume skenToro TBepaoro BemectBa. K pactsopy
pou3BoAHOrO, 3amuimenHoro MMTr, (3,6 r, 3,6 mmosb) B Oe3BogHoM mupunuHe (30 M)
nobasmsiiu TBDPSCI (2,96 r, 10,8 mmons) m AgNOs (1,84 r, 10,8 mmomnb). Cmech
nepemewmuBany npu 25°C B Teuenue 15 4. Cmech pumbTpoBanu U KoHIEHTpuposain. Cmech
pactBopsuiu B EtOAc 1 npombiBanu cosieBbiM pacTBOpoM. OpraHMyecKuil Cloi CyIInuau Haj
Na,SO4, a 3areM ouMIIANKd NMPU NMOMOINM KOJOHOYHOH Xpomarorpaduu ¢ CHIIMKareiem
(pactBopamu JIXM : MeOH ot 200:1 no 50:1) ¢ nmoay4eHueM nporu3BOIHOIO, 3ALIUIIIEHHOTO
TBDPS, (3.8 1, 85,1%) B BUAe TBepaoro BemecTBa. K pacTBOpPY MPOU3BOIHOIO,
samuinerHoro TBDPS, (3,6 r, 2,9 mmonbs) B Oe3BomHom JAXM (50 mi) nobapnisiim
CI,CHCOOH (1,8 mn) B 6e3sogHom JIXM (18 mu). Cmech nepemermmBanu npu -78°C B
teuenue 1 4. Ilpu -78°C nobasmsum CL,CHCOOH (3,6 mu). CMech nepeMennBaiy mnpH -
10°C B Teuenue 30 muH. Peakiuro racuian HacblleHHbIM BoAHbIM pacTBopoM NaHCOs3 u
pacTtBop skctparuposanu JIXM. Oprannueckuii cinoii cymmiu Hag Nap,SOy, a 3aTeM ounimanu
MpY MIOMOINM KOJIOHOYHOH Xpomartorpaduu ¢ cuiaukarenem (pactsopamu JIXM : MeOH ot

200:1 no 50:1) c nonyuennem 81-5 (2,2 r, 80%).

[00521] Ilpumep nonyuenus (81-6): k oxjaxaeHHOMY JbAoM pactBopy 81-5
(800 wmr, 0,85 mmonb) B 6e3BogHOM JIXM (20 Mut) mo kamisim no6aBisiiu nupunuH (336 wr,
4,25 mmonb) u TH,0 (360 mr, 1,28 mmons). Peakuimonnyro cMmech nepemewmusanu mpu 0°C B
TeueHue 15 mMuH. Peakiuio racuid JIeAsHON BOION U pacTBOp MepeMemuBaiu B TeueHue 30
MuH. Cmech skcTparuposanu EtOAc, mpomMbiBanu cojieBbIM pacTBopoM (50 M) U cyluiau
Han MgSO,. PacTBopuTens BhIMApUBAIM C MOJYYEHHEM HEOUHINEHHOTro Ouc(TpuduaTHOro)
npousBogHoro. K ouc(tpudnaraomy) npoussogHomy (790 wmr, 0,73 mMmoip) B 6€3BOIHOM
JIM® (35 mn) pobGasmsumm LiCl (302 wmr, 7,19 mmons). Cmech HarpeBasu no 40°C u
nepeMelInBald B TeUeHHe HOYM. 3aBeplleHue peakuuu omnpenessuu npu nomomu XXKXMC.
PactBop mnpombiBamu coneBbIM pacTBOpoM u 3KcTparupoBann EtOAc. OObennHeHHBIE
opraHuyeckue ciou cymunau Hag MgSO4 1 ocTaTok OuuINaNy Ha KOJIOHKE C CHJIMKarejiem

(pactBopom AXM/MeOH = 100:1) ¢ nonyuenuem 81-6 (430 mr, 61%).

[00522] Ipumep nmonyuenus (81a): x 81-6 (470 mr, 0,49 mmons) B MeOH (85

wut) nobasisuim NHYF (8,1 r, 5,92 MMoub) 1 pacTBOP KUITATHIN C OOPATHBIM XOJOAMIBHUKOM
B TeueHne Houu. Cmech (QuIbTpoBaNM M (PHIBTPAT KOHLEHTPUpPOBAIM Aocyxa. OcTaTtok
OUMILNATN Ha KOJIOHKE ¢ cuukareneM (pactsop AXM/MeOH = 20:1) ¢ monyueHuem nuosia

(250 mr, 84%) B BUnE Oenoro TBepaoro Bemectsa. duon (130 mr, 0,21 MMOIb) B MypaBbUHOMN
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kuciore (5 mi) nepemewmnBanu npu 25°C B TedyeHue HO4UU. PacTBOp KOHLEHTpUpPOBAIU
nocyxa u octatok B MeOH (30 mn) nepemewusanu npu 70°C B TeueHue HOUM. 3aBeplleHUe
peakunn ompenensiiu  npu nomomm  JKXMC u BO2XX. PacteBopurens ypamsuiu U
HEOUHIIeHHbIH npoaykT npomeiBain EtOAc ¢ nonydyennem 81a (58 mr, 81%) B Bune 6enoro
TBEPAOrO BEILECTBA. 'H-s1mP (AMCO-ds, 400 MI'n) ¢ 10,73 (mmp, 1H), 7.98 (s, 1H), 6,58
(wup, 2H), 6,08 (q, J = 4.8, 9,2 I'y, 2H), 5,64 (dt, J = 5.6, 52,8 I'y, 1H), 5,40 (m, 1H), 4,52
(m, 1H), 3,80-3,82 (m, 2H), 3,64 (q, 2H). UDP-MC: m/z 333,8 [M +H]*, 666,6 [2M +H]".

HPUMEP 79

IIpumep noavaenus coeannenud (82a)

N N N 0
TBDPSO N\H TBDPSO \/8\/( N\%\(
NH
o . N:(
TBSO  F NHMMTr TBSG F NHMMTr NHMMTr
81-4 82-1 82-2

NHMMTr
82-3 82a

2

[00523] Ilpumep noaydenus (82-1): k pactsopy 81-4 (310 mr, 0,33 mmob) B

6e3BomaoM JIXM (10 mi) mpu 0°C mo karuissm nobassui mupuand (130 mr, 1,65 MMmob) u
T£,0, (139 wmr, 0,49 mMmonb) paszbasnenssii B JJXM. Cwmecy nepemermmBanu npu 0°C B
teueHue 15 mmH. Peakumro racunm neasiHod Bomoi. OpraHuydeckuil CJIOW OTACISUIA |
MIPOMBIBAJT COJIEBBIM pacTBOpoM. Opranudeckuii ciioit cymuau Hag NaxSO4 u BeImapuBaiu ¢
MOJIy4€HHEM C MOJy4eHHEM TPUQIATHOrO MPOU3BOAHOIO (420 MI HEOUHILIEHHOTO), KOTOPOE
MPUMEHSJTH  HEMOCPEeNCTBeHHO Ha cleayromeidn cramuu. K pactBopy  TpudiaTHOro
MPOU3BOAHOTO (420 MI HEOYUIINIEHHOTO) B 0€3BOAHOM MeHTaH-2-0He nobasisu Nal (396 wr,
2,64 mmonb). Cmech nepemernnBanu npu 40°C B Teyenue 3 4, a 3ateM pacteopsiau B EtOAc.
Oprannueckuii cimoil aBaxkabl mpombiBadu NaxS>O3; U MpoOMBIBaNIKM COJNIEBBIM PAaCTBOPOM.

Opranunudeckuil cnoil cymmnu Hax Nap,SO4 U BbIMapuBajiu ¢ NojgydeHueM ocratka. OcraTok
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ouninain Ha kojioHke (pactBopamu XM : MeOH ot 300:1 no 100:1) ¢ nonyuernnem 82-1

(195 mr, 56% no uTora AByX CTanuii).

[00524] Ilpumep nonydenus (82-2): k pacteopy 82-1 (650 mr, 0,62 mmoib) B

MeOH (10 mn) nmobasmsmu NH4F (45,8 1, 12,4 mmonb). CMech KHMSATUIN ¢ OOpPaTHBIM
XOJIONUJIBHUKOM B TedeHne Houu. Cmech (DUIIBTpOBaM M BbImapuBaiu nocyxa. OcraTtok
OUMINATN Ha KOJIOHKe ¢ cuiukarenem (pactBopamu JAXM/MeOH or 200:1 go 20:1) ¢

nonyueHrem 82-2 (250 mr, 58%).

[00525] Ilpumep monyuenus (82-3): k pactsopy 82-2 (300 mr, 0,43 mmounb),

Et;N (217 wmr, 2,15 mmons) B 6e3sogHom MeOH (10 mi) mpu nepeMeriBaHuu 100aBIISLIN
10% Pd/C (50 wmr). Cmech nepememmBanu npu KT B TedeHue HOUM B YCTPOMNCTBE
ruapupoBanust (30 ¢yHTOB Ha KB. mroiiM Bomopoxa). Karammsarop orduibTpoBBIBAIH U
¢unbTpar BBIMAPUBAIM C TOJy4deHMEeM octaTka. OCTaTOK OYHMINAJM Ha KOJOHKE C
cunukareiem (pactsopamu JIAXM/MeOH ot 200:1 go 20:1) ¢ nonyuenuem 82-3 B Buze

Oenoro TBepaoro Bemectna (180 mr, 73%).

[00526] [pumep nonyuenus: (82a):. 82-3 (110 mr, 0,19 mmonp) mpu 25°C

pactBopsiiu B HCOOH (18 r) u H,O (6 r) u nepememuBanu B TedeHue 1 4. PactBop
BBITIAPUBAIN Ao0cyxa, octatok pactBopsuii B MeOH (30 mu). Cmech mepememinBain mpu
60°C B Teuenue 12 u. PacTBOp BhIMapuBaNy 10CyXa M OCTATOK pacTBopsiid B EtOAc (50 mu).
Cwmech nepememmsany npu 60°C B Teuenne 1 u. Cmech GpunbTpoBany u npombisaiu EtOAc ¢
nonyueHueM 82a B Bume Oenoro TBepaoro Bemectsa (45,3 mr, 80%). '"H-amMmp (400 MI'1,
MeOD) 48,00 (s, 1H), 6,11-6,15 (m, 1H), 5,35-5,50 (m, 1H), 4,53-4,59 (m, 1H), 3,54-3,64
(m, 2H), 1,26 (s, 3H). UDP-MC: m/z 299,76 [M + 1]*, 598,66 [2M + 1]*.

HPUMEP 80

IIpumep noavuenus coeaunenud (83a)
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[00527] Ipumep nonyyenus (83-1): 81-1 (5,7 r, 20 MMoJIb) TpH pa3a COBMECTHO

BBIMIAPUBAJIM C MUPUANHOM, & 3aTeM pacTBOpsud B nupuauxe (20 mu). CMmech oxjiaxkaanu 10
0°C u no kamnsm pobasnsu AcO (5,8 mit, 60 mmons). Cmech nepememupany npu 25°C B
teuenne 10 4, a 3arem oxnaxaamu o 0°C. ITopuusamu pobasnsmu AgNOs (8,5 T, 50 MMob),
a 3arem MMTICl (15,5 1, 50 mmons). Cmech nepememmBanu npu 25°C B Teyenue 10 u.
Peaxiuro racunm HaceimeHHbIM pactBopoM NaHCOs; u pactBop skcTparupoBanu JA.
Oprannueckuil cnoit cymmnu Hax Na,SOs u xoHueHTpupoBanu. OCTaToOK OYMINAIM NPU
MIOMOIIM KOJIOHOYHOH xpomarorpaduu ¢ cunmkarenem (pactsopamu JIXM/MeOH ot 100:1
1o 50:1) ¢ monyueHueM MPOM3BOAHOTO, 3amuiieHHoro Ac, (12,1 r, 93%) B Buae cBeTIio-
JKENTOro TBepaoro BemiecTsa. lIpomsBogHoe, 3amumenHoe Ac, (12,1 r) pacTBopsiu B
meTaHobHOM pactBope NHj (Haceimennom). Cmech nepememnmsany npu 25°C B Teyenue 14
4. PacTBOopuTeNnb yAamssii U OCTATOK OYMINAIM HAa KOJIOHKE C CHJIMKaresneM (pacTBopaMu

JAXM/MeOH ot 80:1 no 30:1) ¢ nonyuennem 83-1 (9.2 r, 87%).

[00528] Ilpumep monyuenus (83-2): k pacteopy 83-1 (9.2 r, 16,5 mmonb) B

cyxoMm TI'® (300 mn) mpu nepemernuBanuu godassum umunaszon (9,0 r, 132 mmonb) u PPhs
(34,8 r, 132 mmoan). ITpu 0°C B armocdepe N, mo kamsam gobasnsmm pactsop I, (26,0 T, 103
MMOJib) B TT'® (100 mi). Cmech nepememmsanu npu 25°C B Teuenne 18 4, a 3aTeM peaximio
racuiu pactBopoM NaS,03. Cmech skcrparuposanu EtOAc. Opranudeckuil CIo CYLIHIN
Han NaSOs wu koHueHtpuposaiu. OCTaTOK OYHMINANM Ha KOJOHKE C CHJIMKareieM
(pactBopamu IAXM/MeOH ot 80:1 no 30:1) ¢ monyyenuem nonunHoro npouszsoasoro (10,3
r, 93%) B BUAE CBETJIO-XKENTOr0 TBEPAOro BelecTBa. K pacTBOpy MOAUIHOIO MPOU3BOIHOIO
(10,2 1, 15,3 mmoib) B cyxom TI'® (300 M) mpu nepememnBannu nodasisum IBY (4,7 r,
30,1 mmomb). Cmech mnepememmBanuy npu 60°C B Teuenue 8 u. Pacteop pasGabnsiiu

pactBopoM NaHCO; u sxcrparuposanu EtOAc. Opraandeckuii cioit cymuian Hag NaxSOs u
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KOHLeHTpupoBaiu. OCTaToK OUMIANM Ha KOJIOHKe ¢ cuiukareneM (pactsopamu I19/EtOAc

ot 3:1 no 1:3) ¢ nonyuerunem 83-2 (6,2 r, 76% BbIXON).

[00529] Ilpumep monyuenus (83-3): x pacrBopy 83-2 (5,42 r, 10 mmonb) B

6e3somaom CH30H (100 m) npu nepememmBannu nodasisuin PbCOs3 (13,7 r, 53,1 mMonb).
Ipu 0°C o xamnsm nobaensam pacteop I (12,3 1, 48,9 mmons) B CH;0H (300 mi). Cmech
nepememupany npu 25°C B Teuenue 10 4. Peaxuumro racuim pactBopoM NaS,O3; u pacTsop
skctparupoBanu JAXM. Opranudeckuii cioi npombiBanu pactsopoM NaHCOs, cymmnu Han
Na;SO4 M KOHUEHTpUpOBalu C MosydyeHueM ocrtaTka. OCTaToK OYHMINalu MpPU TMOMOILU
BOXX (0,1% pactBopom HCOOH B Boge u MeCN) c mnonydyeHueM LeJI€BOrO
METOKCHJIBHOTO Mpou3BoAHOro (2.4 r, 34%). K pacTBOopy METOKCUIBHOTO MPOU3BOAHOrO (2,4
r, 3,4 mMmonb) B cyxom nmmpumuHe (20 mu) mpu 0°C npu mepeMenMBaHMU MO KaIlsM
nobasmsmu BzCl (723 wr, 5,2 mmonb). Cmech mepememmBanu npu 0°C B Teuenme 1 u.
Peaxiuro racunu pactsopoM NaHCOs u pacteop skcrparuposanu EtOAc. Opranudeckuii
cioii cymm Hax Nap,SOs4 u koHHeHTpupoBaiu. OuHInanid Ha KOJOHKE C CHUJIHKarejaem
(pactBopamu I193/EtOAc ot 5:1 mo 1:1) ¢ monyuyenuem 83-3 (2,1 r, 77%) B BUnme Oenoro

TBEPAOTrO BELICCTBA.

[00530] Ilpumep nmonyuenus (83a): 83-3 (2.0 r, 2,5 mmounb), BzZONa (3.6 r, 25

MMoOb) U 15-kpayH-5 (5,5 1, 25 mmonb) cycnenguposaiu B JAM® (50 mm). Cwmech
nepemermuBany npu 110-125°C B Teuenue 5 nueit. Ocanok ynansny nyreM QUIBTPOBAHUS U
bupTpat pazdapnsin DA. PacTBOp MPOMBIBAJIH COJEBBIM PacTBOPOM U cyriu Haa NaSOa.
PactBopuTens yaansiii 1 OCTaTOK OYMINAJIN Ha KOJIOHKE ¢ cuiukaresneMm (pactsopamu [19/9A
or 10/1 mo 2/1) ¢ monydeHHeM HEOYHMINEHHOTO MPOM3BOAHOTrO, 3amwuieHHoro Bz (1,6 r,
80%). IlpousBogHoe, 3amumenHoe Bz, (1,6 r, 2,0 MMonb) pacTBOPsUIM B METAHOJIbHOM
pactBope ammmuaka (100 mu) u cmech nepememmBamu npu 25°C B Tedenwe 20 u.
PacTtBoputens ynamsii M OCTATOK OUMIIAIM Ha KOJIOHKE C CHJIMKareieMm (pacTBOpaMu
JIAXM/MeOH ot 100:1 go 20:1) ¢ monay4eHHeM IHUOJBHOTO MPOU3BOAHOTO B BHUJAE OEJIOro
TBepaoro Bemectsa (410 mr, 35%). duonbHoe npoussoanoe (200 mr, 0,34 mmob) mpu 25°C
pactsopsmn B HCOOH (24 r) u H,O (6 1) u cmech nepemernnpanu npu 25°C B Teyenue 1 u.
PactBop BbImapuBanau gocyxa u pacteopsuii B MeOH (30 mu). Cmech mepemMernuBaiy npu
60°C B Teuenue 12 4. PacTBop BhIMapuBanu nocyxa u pacteopsiiu B EtOAc (50 mi). Cmech
nepemernuBany npu 60°C B Teuenue 1 4. 3arem cMech GunbTposanu u npombiBanu EtOAc ¢

nonyueHueMm 83a B Buzae Oenoro TBepaoro eemectsa (46,1 mr, 43%). '"H-amMmp (CDs0D, 400
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MI'n) 67,92 (s, IH), 6,22 (dd, J = 1,6, 18,8 T'u, 1H), 5,17-5,32 (m, 1H), 4,89-4.91 (m, 1H),
3,77 (m, 2H), 3,44 (s, 3H). ©DP-MC: m/z 316,1 [M + H]".

IHPUMEP 81

IIpumep noavuenus coeaunenud (84a)
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[00531] IIpumep nonyuenus (84-2): x pacrsopy 84-1 (100,0 r, 265,9 mmons) B

cyxom TT'® (1000 mu) mipu -78°C B armocdepe N, npu nepememmBanuu nodasisian Li(O-1-
Bu);AIH (318,9 mi1, 318,9 mmonb). Cmech nepememmupany rpu -78°C B Teuenue 1 4, a 3atem
npu KT B Teyenne 1 4. PeakuonHyto cmech oxnaxaany 10 -50°C 1 peakiuo raCuiIu JIbIoM
u HacelmeHHBIM pactBopoM NH4Cl. Cmech skctparuposanu EtOAc. Opranudeckuil cioit
cymwniu Hag NaxSO4 u KoHUeHTpupoBanu ¢ nojyueHuem 1’-OH npoussonHoro (100,5 1) B
Buze Oesoro TBepnoro Bemectsa. K pacrsopy 1°-OH npoussonuoro (100,5 r, 265.9 MMonb) B
cyxom JIXM (600 mn) nmpu 0°C npu nepememmBanny 1o kamsm goGasmsiu NEt (110 min) u

MsCl (45,5 1, 298.,0 mmonb). Cmech nepemernuanu npu KT B Teuenue 2 4. Peaknuro npu
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0°C racumy nenstHOM BOIOM U pacTBOp 3kcTparupoBanu J[XM. OpraHuveckuii ¢Iok CyInuam
Hag Na,SO4, KOHLEHTPUPOBAIM M OYMINAJIN HA KOJIOHKE ¢ criukaresneM (pactBopamu I10 :
DA or 50:1 no 5:1) ¢ monyuenuem 84-2 (113.4 r, Bexon: 93,9%) B BUme OGENOro TBEPIOro

BELICCTBA.

[00532] Ilpumep monyuenus (84-3): k cycnensuu 6-xynop-9H-nupyH-2-aMuHA
(70,1 1, 414,77 mmons), IMJIC (rekcamermnnucunazan) (480 mm) m (NH4),.SO4 (0,8 1)

nobasnmsmm cyxoit JIXD (400 mum). Cmech KUMATHIM C OOpaTHBIM XOJOAMJIBHHKOM B
armocepe N, B Teuenne 18 4, a 3atem oxnaxknganu 1o KT. K pactBopy cunmianpoBaHHOro 2-
aMuHO-6-xj10pypuHa nobasmsuin 84-2 (78,0 r, 171,1 mmonb) u TMSOTE (60 ma, 3319
MMOJIb). CMeCh KUIISITHIIN ¢ OOPaTHBIM XOJOAUIBHUKOM B T€UEHHE HOYH, KOHLIEHTPUPOBAIU
u HeWrpamuzosbiBau pactBopoM NaHCOs. IlonmydeHHbIH oOcanok OT(GHUIBTPOBBIBANIN U
¢unasTpar skcrparmpoBanmu  EtOAc. Opranumdeckuii cnmoit cymmnaun  Hag NaxSOs u
KOHLIEHTPUPOBAIH. B pe3ynbraTe KOJIOHOYHOH Xpomarorpaduu ¢ CHIIMKareiaeMm (pacTBOPBI
I12 : DA or 5:1 go 2:1) monyuanu 84-3 (10,.8 1, Beixom: 11,9%) B BUAE CBETIO-KENTOTO

TBEPAOTrO BELICCTBA.

[00533] Ipumep monyuenus (84-4): k cycnensuu 84-3 (30,0 r, 56,6 mmonb) B
JAXM (300 mn) nobasnsiim MMTrCl (34,9 r, 113,2 mmonb) u AgNO; (19,3 1, 113,2 MMonb).

Peakuuonnyo cMech oxnaxkaamu a0 0°C u moGasmsum koammaud (18,0 1, 150 MMomb).
ITonyuennyro cycnensuro mnepememmBanu npu KT B Teuenune 12 u. CycneHsuro
¢unbTpoBan. @uubtpar skcTparupoBanu XM wu npomsBanu pactBopoM NaHCOs.
Opranunueckuii cioii cymunu Hag Na,SOs U KOHLEHTpUpoBaiu. B pesynbraTre O4MCTKH Ha
KOJIOHKe ¢ cunukareneM (pactsopamu I1D : DA or 20:1 mo 3:1) monyuanu 84-4 (35,0 r,
BbIXOA: 77.9%) B BUAE CBETJIO-KEITOrO TBEPIOrO BEIIECTBA. 'H-sMP (CDCl3, 400 MI'n) &
7.94-7,96 (m, 4H), 7,05-7,58 (m, 18H), 6,62-6,67 (m, 2H), 6,55 (dd, J =6,0 I'u, J =9,6 ',
1H), 5,60-5,66 (m, 1H), 4,69-4,76 (m, 2H), 4,55-4,58 (m, 1H), 3,64 (s, 1H). UOP-MC: m/z
802 [M + H]".

[00534] IIpumep nonyuenus (84-5): K pacreopy 84-4 (35,0 r, 43,6 mmoinb) B

cyxom MeOH (400 mn) npu nepemermnBannu nodasisuiu NaOMe (23,5 r, 436 mMonb) u 2-
MepkanTodTaHoa (30,6 r, 392.4 mmonp). CMech KUOSTHIN C OOpaTHBIM XOJOAMIBHUKOM B
teyeHue Houu. pH mnosoxnmm o 9-10 npu momomu CO,. Ocanok ¢punsrpoBanu u GumpTpar

KOHLEHTpUpoBaiu. B pe3ysibrare OUMCTKY Ha KOJIOHKE C cuinkareneM (pactsopamu 110 : DA
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or 10:1 mo 1:1) momyuanu uucteiii 84-5 (24,0 r, 95,7% BBIXON) B BHIE CBETJO-XKEITOTO

TBEPAOTrO BELICCTBA.

[00535] Ilpumep monyuenusi (84-6): k pacteopy 84-5 (24,0 r, 41,7 mmonb) B

mupupune (250 mn) mpu 0°C mobasmamm DMTrCl (28,2 r, 83,5 mmonb). Pacteop
nepememuBanin npu KT B tewenme 15 u. [lobaBmsumu MeOH (50 mu) u cmech
KOHLIEHTPUPOBAJIU A0CyXa NMpU NOHMKeHHOM naBieHuu. Ocratok pactBopsuin B EtOAc u
npoMbiBaiid  BogoW. OpraHumdeckuidd cjaod cymwim  Han  NapSO4,  GuibTpoBaH,
KOHLICHTPHUPOBAJIM M OYHINAJIN HAa KOJIOHKE ¢ cumkarenem (pacreopamu JXM : MeOH ot
200:1 go 50:1) ¢ mony4deHueM MEpPBOro MPOMEKYTOUHOro coeauHenus (27,6 r) B BUme
JKENTOro TBEpAOro BemecTBa. K pacTBOpy mepBOro mpoMeKyTOYHOro coenuHeHust (27,6 T,
31,5 mmonb) B JIXM (200 M) mobasisnu umugazon (4,3 r, 63 mvons) u TBSCI (9,5 1, 63
mmonb). Cmech nepemewnBaiu npu KT B teuenune 12 4. PactBop mpomsiBaiun NaHCO3 u
coyieBbIM pacTBOpoM. Opranmyeckuii ciod cym  Hang Na,SO4, — dunsTpoBa,
KOHLICHTPHUPOBAJIM M OYHINAJIN HAa KOJIOHKE ¢ cumkarenem (pacreopamu JXM : MeOH ot
200:1 mo 100:1) ¢ momy4yeHHEM BTOPOro MpoMekyTodHoro coeauHeHus: (30,2 r) B Buae
Jkentoro TBepaoro BemectBa. K pactBopy BTOporo mpomexytouHoro coenunenus (30,2 r,
30,4 mmonb) B 6e3BomHoM JIXM (50 mn) nobGasnsan CLCHCOOH (20 mn) B 6e3BOgHOM
AXM (500 mn). Cmech nepememnBanu npu -78°C B Teuenue 1 u. Ilpu -78°C nobGasnsian
CLCHCOOH (30 mi). Cmecy nepememnanu npu -20°C B TeueHue 2 4. Peakiuro racunu
HacellleHHbIM  BoAHbIM  pactBopoM NaHCOs u  pactBop axcrparuposBanu JAXM.
Oprannueckuii cnor cymmnu Han Nap,SOy4, a 3aTeM OYMINAUd HAa KOJIOHKE C CHIIMKArejaem
(pactBopamu XM : MeOH ot 200:1 no 30:1) ¢ nonyuenuem 84-6 (18,0 r, 62,5%) B BUAE
0enoro TBEPIOTO BEIIECTBRA. 'H-simP (400 MTI'y, MeOD) 838,27 (s, 1H), 7,16-7,38 (m, 12H),
6,79-6,83 (m, 2H), 6,42 (dd, J =4,4 'y, J = 10,0 ', 1H), 4,54-4,62 (m, 1H), 3,92 (d, J = 8,8
I'u, 2H), 3,74 (s, 3H), 3,70-3,72 (m, 1H), 0,92 (s, 9H), 0,11-0,13 (m, 6H). UOP-2KXMC: m/z
690,0 [M + H]J".

[00536] Ipumep nonyuenus: (84-7): 84-6 (7.0 r, 10,0 mmoms) mpu 0°C

nobassuiu k cycrnensuun DMP (10,6 r, 25 mmonb) B 6e3sogHom CH,Cly (100 mun). Cmech
nepememuBanu npu 25°C B Teuenne 2 4. PacTBOpuUTENb ymansiM B BaKyyMe€ M OCTaTOK
pactupanu ¢ audTHIOBBIM 3¢pupom (100 mu). Cmecy ¢unbTpoBamu uepe3 cioii MgSOs.
OpraHudeckuil pacTBOPUTENH MepEMEIINBAIN ¢ paBHbIM 00beMoM Na,S,03.5H,O B 100 mn

HaceimeHHoro NaHCO; no nposicnenust opranuyeckero ciost (10 mun). Opranndeckuii cioit
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OTJEJSUTH, TIPOMBIBAJT COJIEBBIM PACTBOPOM H cyIuiu Han MgSQO,. PacTBopuress yaansmu B
BAaKyyMe€ C TOJYYEHHEM TPEThEro MPOMEKYTOYHOIO COSIUHEHUS] B BHI€ KPACHOTO TBEPIOTO
BemectBa (6,5 r, 95%). K pacTBOpy TpeTbero mpomMexyTo4Horo coeguHenus (6,5 r, 9.5
mmonb) B 1,4-nuokcane (80 mur) nobasisuiu 37% pacreop CH,O (6.0 M1, 60 MMoub) u 2 H.
BozHbI pactBop NaOH (9,5 mn, 19 mmons). Cmech nepememmusany mpu 25°C B TeueHue 2 4,
a 3arem HeurpanmsossiBaan AcOH no pH 7. Hobasmsmu EtOH (30 mr) m NaBH4 (3,8 , 100
MMOJIb) U CMECh MepeMeInnBaiu B TedueHre 30 MUH. Peakinio racuii HaChIIEHHBIM BOAHBIM
pactBopoM NH4Cl, a 3aTem peakumio skcrparupoaiu JA. OpraHudeckuil CJIol CyIInUIn Haj
Na,SO,4. B pesyabpraTe oUHMCTKH Ha KOJIOHKE ¢ cuimkareneM (pactsopamu JXM : MeOH or

200:1 no 30:1) nonyuanu 84-7 (4,2 r, 58,3%) B BuAE KEJNITOrO TBEPAOTO BEILIECTBA.

[00537] IIpumep nonyuenus (84-8): x pacreopy 84-7 (4,2 r, 5,8 mmonb) B IXM

(50 mm) mpu -20°C nmobapnstmu mupugud (5 mi) u DMTrCl (1.9 r, 5,8 mmons). Pactop
nepemermuBany npu 0°C B Teyenue 2 4. PeaknnoHHyro cmech obpabareiBann MeOH (15 m),
a 3areM KoHLeHTpupoBaiu. OCTAaTOK OYMINAJIM HA KOJIOHKE C CUJIMKareineM (pacTBopamu
JAXM : MeOH ot 200:1 go 50:1) ¢ monydyeHrneM 4eTBepTOro NPOMEKYTOYHOIO COEIUHEHUs
(1,3 1) B BHAE KENTOrO TBEPAOro BemiecTBa. K pacTBOpPy 4HETBEPTOro MPOMEKYTOUHOTO
coequnenus (1,3 r, 1,3 mmonb) B Oe3BogHoM nupunune (15 mun) godasnsiim TBDPSCI (1,1 T,
3.9 mmonp) 1 AgNO; (0,68 1, 4,0 mmonb). Cmech nepemernuBanu npu 25°C B TedeHue 15 4.
Cwmecp unbTpoBad M, KOHLEHTPUPOBAIH, pacTBopsuin B EtOAC M mpOMBIBAIN COJIEBBIM
pactBopoM. Oprannyeckuil cioit cymunu Hax NaySOs. B pesynabraTe OUMCTKH HA KOJIOHKE C
cunukareigem (pactsopamu JXM : MeOH or 200:1 go 100:1) nomyudamu msitoe
nmpoMexkyTouHoe coenunenne (1,4 r) B Buzme Teepmoro Bemectsa. K pacTtBopy msiToro
npomexyTouHoro coenwHenus (1,4 r, 1,1 mmonb) B Oe3oguoMm XM (50 mu) mobasinsiu
CILCHCOOH (0,7 mn) B 6e3sogaom JIXM (18 mun). Cmech nepememmBanu npu -78°C B
teuenue 1 4. Ilpu -78°C nobasmsmu CLCHCOOH (1,5 M) u cMech nepeMeInnBajIn Mpu -
20°C B TeueHue 1,5 u. Peaxkuuto racunu HacbllleHHbIM BOAHBIM pactBopoM NaHCO; u
skctparuposanu JIXM. Opranuueckuii ciaoi cymunu Haa Na,SO4. B pesynbraTe ounCTKH Ha
KOJIOHKe ¢ cunukareneMm (pactsopamu JIXM : MeOH ot 200:1 no 50:1) nonyqanu 84-8 (650

mr, 11,6%) B Bune 6e10ro TBepAOro BEUIECTRA.

[00538] lpumep monyuenus (84-9): k pacrBopy nupuamHa (521 wmr, 6,59

mmonb) B 6e3sogaom JIMCO (5 min) mpu 10°C B atmochepe N no kamsim goGasnsimn TOK

(636 mr, 5,58 mmounb). Cmech mepememnBaiu 10 00Opa3oBaHUsl Mpo3padHoro pacreopa. K
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ykazaHnHoMy pactsop (0,8 mi) mpu KT B atmocdepe N, nobasnsiim cmecy 84-8 (650 mr, 0,68
mmonb) u JILK (410 mr, 2,0 mmons) B 6e3sogaom JIMCO (5 mut). CMech nepeMeniuBaiu npu
20°C B Teuenue Houm. Jobapmsaam Bomy (30 mu). Cmecwh pasbasmsmm XM (30 mi) u
¢unpTpoBan. @uubrpar skcTparupoBan  JXM. OpraHudeckue CIIOM  TPOMbBIBAITN
HachleHHbIM BOAHBIM pacTBopoM NaHCO;, cymunu Hag Na,SO4 M KOHLUEHTPUPOBAIHU B
BakyyMme. HeounlieHHbll MpOAYKT OYMILNANIN Ha KOJOHKE ¢ cuiukarenem (pactsopamu I1D :
DA or 10:1 mo 1:1) ¢ moayyeHueM MIECTOro MPOMEKYTOYHOrO coeauHenus (600 mr) B Bume
KenToro Teepaoro seuectsa. K pactsopy Opommna meruntpudenundocdonns (714 mr, 2,0
MMmoib) B Ge3soaHoM TI'® (5 min) mpu -78°C nmpu nepeMenuBaHUK 110 KaIuisiM B TedeHue |
muH nobaemsn n-Buli (0,8 s, 2,0 mmonb, 2,5 M pactop B TI'®). IlepememuBanue
nponomkamu mpu 0°C B Teuenne 1 4. K cmecu n00aBisiu mecToe MPOMEXNKYTOUHOE
coenunenne (600 mr, 0,63 mmonb) U cMech nepememmBanu npu 25°C B Teuenue 15 u.
Peaxiuro racunu HacblineHHbIM pactBopoM NH4Cl (20 M) u pacTBOp 3KCTparupoBaju
EtOAc. OObenuHeHHYI0 oOpranuueckyr ¢asy cymmm ¢ NaSO4, ¢unpTpoBamn u
BBIMIAPUBAJIM JOCYXa C MOJYYEHUEM CBETJIO-JKEITON MACISHUCTON KMIKOCTH. MaclssHUCTYIO
JKUIKOCTb OYHINAJIH TIPU MOMOINU KOJIOHOYHOH Xpomartorpadun (pacrsopamu IXM : MeOH

ot 200:1 no 50:1) ¢ nonyueraunem 84-9 (250 mr, 38,5%) B BUAE KEATOrO TBEPIOTO BEIIECTBA.

[00539] Ilpumep nonayuenus (84-10): 84-9 (250 mr, 0,26 MMOJIb) pacTBOpPSUIU B
Tr® (5.0 mn). Ipu 20°C nobasasmu TBA® (131 mr, 0,5 MMOAb) M NepeMeNIMBaHHE

npoAoJokanu B TedeHue 2 4. PactBop Bbimapusanu gocyxa. Ocratok pactopsuid B DA (50
MJI) U npoMbiBaiu BoaoM (2X). PacTBop BrImapuBanu oCyXa M OYMINATIM HA KOJOHKE C
cunukaresem (pactsopamu I13 : DA ot 10:1 go 1:2) ¢ monyuenuem 84-10 (57,6 mr, 36,9%) B
BUze OeJIoro TBepAOro BEUIeCTBA. '"H-amMmp (400 MTI'u, MeOD) 6 8,34 (s, 1H), 7,15-7,38 (m,
12H), 6,79-6,82 (m, 2H), 6,44 (dd, J=2,0 I'u, /= 10,0 I'u, 1H), 6,01 (dd, /=112 T, J=
17,6 I'u, 1H), 5,51 (dd, J=1,6 'y, J=17,2 Ty, 1H), 5,35 (dd, J=1,6 'y, J= 17,2 'y, 1H),
4,68-4,76 (m, 1H), 3,74 (s, 3H), 3,63 (dd, J=2,0 T, /=128 'y, 1H), 3,52 (dd, J=2,0T'1y, J
=12,8 T, 1H). UDP-XKXMC: m/z 602,0 [M + H]".

[00540] Ilpumep nmonyuenus (84a): pacrsop 84-10 (27 mr) B 1,5 man 80%

pacTBopa MypaBbuHON KHCIOTHI BbiaepkuBaiu npu KT B Teuenue 4,5 4, a 3arem
KOHLIEHTpUpOBaIH nocyxa. OCcTaTok cMemmBaiu ¢ BoAod W juodminsuposantu. Jobasmsim
MeOH (1,.5 mn) u TOA (0,1 mn) u cMmech koHueHTpupoBaiu. Ocanok B pactBope MeOH u

EtOAc orpunsrpoBsBaiu u npomeisain EtOAc ¢ monyuenuem 84 (9,3 mr) B Bune GnenHo-
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JKEJITOrO TBEPAOIO BEIIECTBA. '"H-amMmp (CD30D, 400 MI'n) ¢ 8,44 (s, 1H), 6,57 (d, J= 10,8
I'u, 1H), 6,05 (dd, J=17,6 ', 10,8 I'y, 1H), 5,45 (dd, J= 17,6 'y, J= 1,6 'y, 1H), 5,37 (dd,
J=10,8T1, 1,6 I'u, 1H), 4,78 (dd, J = 18,4 T'u, 17,2 I'u, 1H), 3,67 (d, J = 12,4 I'u, 1H), 3,56
(dd,J=12,4T1, 2,0 I'u, 1H); UDP-MC: m/z 328.,4 [M -H] .

HHPUMEP 82

IIpumep noavuenus coeaunenud (85a)

NHDMT NHDMT NH,
Y ! Y
’g /g HO NAO

DMTO o. N 6] DMTO 0 N @] 0
A —_— R S R
CI_/\‘\\U cl- CI:“\Q,

HO F o F o F
by F
85-2 85a
[00541] Ilpumep moayuenus (85-2): cmech 85-1 (200 mr; 0,22 Mmoiab) B

nupuauHe (2,5 M) u uomaciasiHoM aHruapune (44 mxi; 1,2 sxB.) nepemewmnanu npu KT B
TeueHne Houn. CMeCch KOHIEHTPUPOBAIU U OCTATOK pacnpenessum mexay EtOAc (50 mn) u
Bozol. OpraHuueckuil cjaod MpoMbiBaid | H. pacTBOPOM JMMOHHON KHCIOTBI, BOJOM,
HachllleHHbIM BOAHBIM pacTBopoM NaHCOs; u coneBbiM pactBopoM. CMech CyHIMIH C
Na,SO,. PacTBoputens BhIMapuBalid U OCTATOK OYHINAIM Ha KOJIOHKE ¢ cuimukarenem (10 r
KOJIOHKa) ¢ npuMeHeHueM pactBopoB rekcaH/EtOAc (¢ rpanuentom or 30 go 100%) c

nonyueranem 85-2 (0,16 r, 75%).

[00542] Ilpumep monyuenus (85a): pacteop 85-2 (0,16 r; 0,16 mmonb) B 80%

BogHoM pactBope HCOOH (5 mn) mepemewmnBanu npu KT B teuenue 3 4. PactBopurenn
BBIIIAPUBAJIH, & 3aT€M CMECh COBMECTHO BbIMIAPUBAJIH C TOJNYOJOM. B pe3ynbrare o4uCcTKH Ha
KojoHke ¢ cuiukareneMm (10 r xononka) ¢ mpumeHeHuem pactBopoB CH>ClL,/MeOH (c
rpagueHToM 4-10%) nonyqanu 85a (43 wmr, 74%). 'H-simP (IMCO-dg): 7,75 (d, 1 H), 7,33
(d, 2 H), 6,07 (dd, 1 H), 5,75 (d, 1 H), 5,55 (dd, 1 H), 5,43 (dt, 1 H), 5,43 (t, 1 H), 3,79 (dd, 2
H), 3,63 (ddd, 2 H), 2,64 (sept, 1 H), 1,12 (d, 6 H). MC: m/z = 362,1 [M+1].
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IHPUMEP 83

IIpumep noavuenus coeaunenud (86a)

NHDMT NHDMT NH,
Y ﬁ” ﬁ
O
HO~\ o o >lo o o Ao
) B ——— R

MMTG  F MMTO F HO¢ "F
86-1 86-2 86a
[00543] [pumep nonyyenus (86-2): §6-2 nonayyanu ¢ IpUMEHEHUEM CIocoda,

AQHAJIOTMYHOTO crocoly monydenus 85-2, ¢ mpumenenuem: 86-1 (220 mr; 0,22 mmons), (2,5
M), uzomacisiHoro anruapuza (0,13 mm; 3,6 skB.), EtOAc (30 mi) u pacTBOpOB

rekcad/EtOAc (¢ rpanuenTom ot 30 no 100%) ¢ nonyuenuem 86-2 (175 mr, 85%).

[00544] IIpumep monyuenusi (86a): 86a mosiydanu ¢ nmpuMeHEeHHEM criocoda,

aHAJOrM4YHOro crocoly mnonydernus 85a, ¢ mpumenenuem: 86-2 (117 mr; 0,13 mmons), 80%
BogHoro pactBopa HCOOH (4 mu) u pacteopos CHLCl, /MeOH (¢ rpaguentom 4-10%) ¢
nonyueHuem 86a (36 mr, 77%). 'H-stMP (JIMCO-dg): 67,58 (d, 1 H), 7,29 (d, 2 H), 6,00 (s, 1
H), 5,73 (d, 1 H), 5,24 (ddd, 1 H), 4,55 (dd, 1 H), 4,22 (dd, 2 H), 3,80 (dd, 2 H), 2,58 (sept, 1
H), 1,08, 1,07 (2d, 6 H). MC: m/z = 364 [M+1].

IHPUMEP 84

IIpumep noavuenus coeaunenud (87a)

NHDMT NHDMT
ﬁ . NA
87-1
87-2 87a
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[00545] Ipumep nonyyenus (87-2): 8§7-2 nonyyanu ¢ mpuUMEHEHUEM CIocoda,

aHAJOTMYHOro crocody mnonyueHus: 46-2, ¢ npumenenuem: 87-1 (178 wr, 0,3 mMmounb),
rekcaHoBoro anrunpuzaa (0,14 mn, 2 skB.), nupuauna (3 m) ¢ noiaydenuem 87-2 (120 wr,

50%).

[00546] Ipumep monyuenusi (87a): 87a mosydanu ¢ nmpuMeHEeHHEM criocoda,

aHAJOrMYHOro crocoly mnonydeHus 85a, ¢ mpumenernem: 87-2 (120 wmr, 0,15 mmons), 80%
BogHoro pacteopa HCOOH wu pacreopoB CH.Cly/MeOH (¢ rpaguentom 4-10%) ¢
nonyueHruem 87a (62 mr, 85%). '"H-amMmp (CDCl3): & 8,2 (mump, 1 H), 7,42 (d, 1 H), 6,8 (tump,
1 H), 6,03 (d, 1 H), 5,77 (dd, 1 H), 5,64 (dd, 1 H), 5,51 (ddd, 1 H), 4,43 (dd, 2 H), 3,82 (dd, 2
H), 2,41 (m, 2 H), 2,33 (m, 2 H), 1,64 (m, 4 H), 1,31 (m, 8 H), 0,82 (m, 6 H). MC: m/z = 488
[M-1].

HPUMEP 85

IIpumep noavuenus coeaunenud (88a)

NHDMT NHDMT NH,
~N | SN =N

C |
DMTO 0 N/&O DMTO o N HO 0 N/&O
A - - _— = R

-

HO F F o F
85-1 \%o \Hjogo
88-2 88a
[00547] Ipumep nonyyenus (88-2): 88-2 monyyanu ¢ mpuMeHEHHEM Crocoda,

aHaJoOru4Horo crmocoly mnonydeHus 85-2, ¢ npumenenuem: 85-1 (220 wmr; 0,24 mMmonb),
nupuanaa (3 mu), nogexkanosoro anruapuna (0,12 r; 1,3 skB.), EtOAc (50 mn) u pacTBOpoB

rekcad/EtOAc (¢ rpanuenTom ot 25 1o 80%) ¢ nony4uenuem 88-2 (0,22 r, 85%).

[00548] IIpumep monyuenusi (88a): 88a mosydanu ¢ npumMeHeHHeM crocoda,

aHaJoru4Horo cnocody monydenus 85a, ¢ npumenenuem: 88-2 (0,19 r; 0,17 mmons), 80%
BogHoro pacteopa HCOOH (5 mn) u pacrsopos CH,Cl,/MeOH (¢ rpaguentom 4-10%) ¢
nonyueHuem 88a (66 mr, 82%). '"H-amMmp (IMCO-dg): 0 7,77 (d, 1 H), 7,35 (d, 2 H), 6,07
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(dd, 1 H), 5,77 (d, 1 H), 5,60 (dd, 1 H), 5,55 (ddd, 1 H), 5,43 (t, 1 H), 3,78 (dd, 2 H), 3,65
(ddd, 2 H), 2,41 (m, 2 H), 1,56 (m, 2 H), 1,24 (m, 16 H), 0,85 (m, 3 H). MC: m/z = 474 [M-
1].

HPUMEP 86

IIpumep noavuenus coeaunenuda (89a) u (90a)

0
I HO F
90a

[00549] Ilpumep nonydenus (89-2): k pactsopy 89-1 (175 mr; 0,18 mmonb) B

MeCN (2,5 mn) npu 0°C gobasmsimn TMSBr (0,28 mur; 10 5kB.). CMech nepeMemuBany npu
KT B teyenne 1 u, BbImapuBamu u oOpaOareiBanin Bomoil. IlomydeHHoe Oenoe TBepnoe
BEIECTBO OTQmIbTpoBbIBaIH, cymmin U mnpomeiBamn CHoCly. 3arem Oenoe TBepnoe
BemecTBo pacteopsuii B HMIT (H-meTnn-2-impponunon) (2 min) u obpabareiBamu JJUTTOA
(94 wmxu; 3 5kB.) W nuBajowsokcuMmeruwnoauaoMm (84 mki; 3 3kB.). CMech mepemMennBain
npu KT B Teuenue 1 nHs, a 3arem pachpeneisuid Mexay Boaod (20 mm) u mpem-
oytunmerunossM 3¢upom (TBM3I; 60 mir). OpraHudeckuii CJIol MPOMBIBAIA HACHIIIIEHHBIM
BOonHBIM pactBopoM NaHCOj3, Bonoit u conebiM pacTBopoM. OObeTUHEHHBIE BOIHBIE CMBIBBI
noBTOpHO 3kcTparupoBau TBMD (2 x 20 mu). OObenUHEHHBIH OPraHUYECKUH DKCTPAKT
CYLIWJIM U OYHINAJIN Ha KOJIOHKe ¢ cuiukareneM (10 r konoHKa) ¢ IpUMEHEHHUEM pacTBOPOB

CH,Cly/i-PrOH (¢ rpaguentom 2-10%) ¢ nonyuennem 89-2 (42 mr, 26%).
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[00550] Ilpumep monyuenust (89a): pacteop 89-2 B 80% BOgHOM pactBOpe

HCOOH nepemewuanu nipu KT B Teuenue 3 4. PacTBopurenb BblnapuBalii, a 3aT€M CMeCh
COBMECTHO BbINAPUBAJIU C TOJMYOIOM. B pesyibraTre OUMCTKH HAa KOJOHKE C cuiukarenaem (10
r KosoHKa) ¢ npuMmeHeHueM pactsopos CH>Cl,/MeOH (c rpaauentom 4-15%) nonyqanu 89a
(17 mr, 74%). '"H-SIMP (CD;0D): § 7,47 (d, 1 H), 6, 28 (dd, 1 H), 6,04 (dd, 1 H), 5,77-5,71
(m, 2 H), 5,53 (m, 4 H), 5,18 (ddd, 1 H), 5,60 (dd, 1 H), 3, 77 (dd, 2 H), 1,08 (m, 18 H). *'P-
SIMP (CD30D): 6 17,64. MC: m/z = 598 [M+1].

[00551] IIpumep nonyuenns (90a): cmech 89a (12 mr; 0,02 mmons) B EtOH (1

min) u Pd/C (10%; 2,5 mr) mepememmuBaiu npu atMocepHOM maBieHuHn B atmochepe
Bomopona B TeueHne Houn. Cmech (uubTpoBamm uepe3 cioil nenura. PacTtBoputenb
BBIMIAPUBAJIM M MPOAYKT O4YMINAJIM Ha KOJOHKe ¢ cuiukareieM (10 r KojloHka)
npumeneHueM pactsopoB CH,Cl,/MeOH (c rpaguentom 4-17%) ¢ nonyuenuem 90a (6 wr,
50%). 'H-SIMP (CD;0D): & 7,51 (d, 1 H), 5,79 (d, 1 H), 5,65-5,54 (m, 5 H), 5,20 (ddd, 1 H),
5,60 (dd, 1 H), 3, 70 (dd, 2 H), 2,17-2,06 (m, 1 H), 2,02-1,87 (m, 3 H), 1,13 (m, 18 H). *'P-
SIMP (CD;0D): 6 33,16. MC: m/z = 600 [M+1].

HPUMEP 87

IIpumep noavuenus coeaunenud (91a)
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[00552] IIpumep HNOJYYEHUs (91-2): K pacTBopy

ouc(uzonponuiaokcukapoormnokcumermn)pochara  tpudTnmammonnst (0,33 mmoub,
nonyueHHoro u3 110 mr 6uc(POC)docdara u 0,1 ma EtzN) B TT'® (2 mi) nodasnsiu 86-1
(100 mr; 0,11 mmonp), a 3aTem auusonpormmiTuiamud (0,19 mut; 10 3x8.), BOP-C1 (140 mr; 5
5kB.) U 3-auTpo-1,2.4-tpuazon (63 mr; S skB.). Cmech nepemernuBanu npu KT B Teuenne 90
MUH, a 3aTeM pasdasisuin ¢ npumenenueM CH>Cla (30 mur). CMech MpOMBIBAJIN HACHIIIEHHBIM
BogHbIM pacTtBopoM NaHCOs; wu comeBeim pactBopoM. Cwmech cymmiu ¢ NapSOs.
PactBopuTens BbIMapuBail U OCTATOK OYMILNAJIN Ha KOJOHKe ¢ cunukareneM (10 r kojioHKa) ¢
npuMeHeHneM pactBopoB rekcad/EtOAc (¢ rpaguentom 40-100%) ¢ nonydenuem 91-2 (117

mr, 90%).

[00553] IMpumep monyuenus (91a): 91a mojydanu ¢ nmpUMEHEHHEM criocoda,

AQHAJIOTMYHOTO crocoly monyueHus: 85a ¢ mpumenenuem: 91-2 (87 wmr; 0,07 mmons), 80%
BogHoro pacteopa HCOOH (5 mn) u pacrsopos CH,Cl,/MeOH (¢ rpaguentom 4-15%) ¢
nonyuerauem 9la (36 mr, 85%). '"H-amMmp (CDsCN): & 7,67 (dd, 1 H), 6,35 (dd, 1 H), 6,1
(mup, 2 H), 5,82 (d, 1 H), 5,62 (m, 4 H), 5,22 (dm, 1 H), 4,98 (muup, 1H), 4,89 (m, 2 H), 4,49
(d, 1 H), 4,34 (m, 2 H), 3,88 (dd, 2H), 1,29 (d, 6 H), 1,28 (d, 6 H); *'P-SIMP (CDsCN): & -
4,49. MC: m/z = 606 [M+1].
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IIpumep noavaenus coeaunenud (92a)
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[00554]
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ST

W N™ "NHMMT

Ipumep monyyenus (92-2) u (92-3): k pactBopy Ouc(POM)docdara

tpusTrnammonus (0,48 mmob, onydeHHoro u3 176 mr 6uc(POM)docdara u 0,15 M EtzN)

B TI'® (2 mm) nobasnsimu 92-1 (150 mr; 0,18 Mmonsb), a 3atem nuuszonpormwnTuiamuH (0,31

mi; 10 sxs.), BOP-CI (229 wmr; 5 skB.) u 3-aurpo-1,2.4-tpuazon (103 mr; 5 skB.). Cmech

nepemewmuBany npu KT B Teuenne 90 muH, a 3arem pasbasmsum ¢ npumenennem CH,Cl, (30

mi1). Cmech MpOMBIBaIM HachlleHHbIM BoAHBIM pacTBopoM NaHCOs u coneBeIM pacTBOpOM.

Cwmech cymnnu ¢ Nap,SO4. PacTBoputens BbIMapuBajil M OCTaTOK OYUIIANN HA KOJIOHKE C

cunukareneMm (10 r kononka) ¢ npumenenueM pactsopoB CH,ClL/i-PrOH (c rpanuenTom 2-

10%) ¢ nonyuenuem 92-2 (44 mr, 21%) u 92-3 (73 mr, 28%).
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[00555] Ipumep moayuenus (92a): cmech 92-2 u 92-3 (73 mMr u 44 mr) u 80%

BogHoro pacteopa HCOOH (3 mn) rpemu npu 35°C B Tewenme 30 mumH. PactBOpuTENs
BBIMIAPUBAJIM, a 3aTeéM CMeChb COBMECTHO BBIMAPUBAIA C TONYOJOM. PacTBOpHTENH
BBITTAPUBAJIA U OCTATOK OUHUIAJIN HAa KOJIOHKE C CUJIUKArejicem (10 r KOJ'IOHKa) C MIPUMEHCHUEM
pactBopoB CH,Cl,/MeOH (¢ rpagnenTrom 4-10%) ¢ nony4uenuem 92a (40 mr, 75%). 'H-sMP
(IMCO-dg): 0 10,6 (tump, 1 H), 7,76 (s, 1 H), 6,44 (tuup, 2 H), 5,99 (dd, 1 H), 5,83 (d, 1 H),
5,53-5,27 (2 m, 6 H), 4,39 (dt, 1 H), 4,04 (m, 2 H), 1,17 (s, 3 H), 1,06, 1,08 (2 s, 18 H). *'P-
SIMP (IMCO-dg): 8 -4,09. MC: m/z = 608 [M+1].

HPUMEP 89

IIpumep noavuenus coeaunenud (93a)

0
N 0 © e
A POMO—P-0% Et;NH
¢ A GPOM

HO‘\(ojN N NHMMT
— / >kfo

MMTO  F
0
\/,O
o >l/[(o/\o,P\o
N NH N—"SN
TR NI
0"N0-P—0~\ 0 o No- o
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[00556] Ilpumep monyuenus (93-2) u (93-3): 93-2 u 93-3 (68 mr u 80 wmr,
COOTBeTCTBeHHO) nojy4anu u3 93-1 (200 mr; 0,23 mmonb) u ouc(POM)docdara (230 mr) ¢

JUIIDA (0,4 mi), BopCl (290 mr) u 3-vutpo-1,2.4-tpuazonom (130 mr) B TI'® (3 M) ¢

NPUMEHEHHEM CIIoco0a, aHAJIOTHYHOTO crocoly nonyueHust 92-2 u 92-3 u3 92-1.

[00557] Ilpumep noayuenus (93a): 93-2 u 93-3 (68 mMr m 80 wmr,

COOTBETCTBEHHO) mpeBpawaid B 93 (42 Mr) ¢ nmpuMeHeHHEM MypaBbHHOM KUCJIOTBHI NpHU
noMoIIH crnocoda, aHAIOTUYHOTO Croco0y noiydeHus 92 u3 92-2 u 92-3. 'H-sIMP (JIMCO-
de): 87,73 (s, 1 H), 6,46 (wup, 2 H), 6,04 (dd, 1 H), 5,91 (dd, 1 H), 5,87 (d, 1 H), 5,48 (d, 4
H), 5,33 (m, 1 H), 5,24 (ddd, 1 H), 4,60 (dt, 1 H), 4,07 (m, 2 H), 1,07, 1,06, 1,05 (4 s, 18 H).
3P SIMP (JIMCO-de): & -4,37. MC: m/z = 620 [M+1].

HPUMEP 90

IIpumep noavaenus coeaunenud (94a)

[00558] K pacteopy 93a (53 wmr; 0,09 mmons) B EtOH (2 mn) nobasmsuin 10%
Pd/C (10 mr). Cmecp nepemMernnBain B aTMocdepe BOAOPOAa Npu aTMOC(HEPHOM ABICHUU B
teuenne 1 1. Cmech ¢QumpTpoBamu dyepe3 ciaod wenuta W (QuiabTpar BeIMapusain. B
pe3yJibTaTe OUUCTKU Ha KOJIOHKE ¢ cuiukareneM (10 r konoHka) ¢ IpUMeHEeHHeM pacTBOPOB
CH,Cl,/MeOH (c rpagueaTrom 4-11%) nonyuanu 94a (45 mr, 81%). 'H-samP (JIMCO-dg):
10,6 (mup, 1 H), 7,81 (s, 1 H), 6,4 (uup, 2 H), 5,97 (dd, 1 H), 5,85 (d, 1 H), 5,60-5,44 (m, 5
H), 4,37 (m, 1 H), 4,11 (ddd, 2 H), 1,66 (m, 2 H), 1,09, 1,06 (2 s, 18 H), 0,81 (7, 3 H); *'P-
SIMP (IMCO-de): 8 -4,10. MC: m/z = 622 [M+1].
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IHPUMEP 91

IIpumep noavuenus coeaunenuda (95a) u (96a)

Cl—""\
o F o F o F
Az:o 4€:O 4{:0
70a 95-1 95-2
NH
v 2 NH,
o Nl/ N N// \<N
0 N |
. _\(37/ _ﬁo . HO— o N—
C—""\ CI\M O
o F sz

[00559] Ilpumep monyuenus (95-1): x pactBopy S-amuno-2H-[1,2,4]tpuasun-3-
oHa (180 wmr, 1,5 mmonr) B I'MJIC nmobamnsinu kaTanutuueckoe KoaudecTBO (NH4)4SOj.
Cmech kumsaTwm ¢ OOpaTHBIM XOJONWJIBHUKOM B TeueHue 5 4. ITMJIC BeimapuBaium ¢
MOJlyYeHUEM HEOUHINEHHOTo mponykra. K pacTBOpy HEOUHINEHHOTO MPONyKTa B O€3BOITHOM
CH;CN pobapastin 70a (220 mr, 0,5 mmons) u TMSOTS (0,45 mun, 2,5 mmons). Cmech
KUTATUII ¢ OOPaTHBIM XOJOAWJIBHUKOM B TeYeHHe 24 4 B repMeTU3MPOBAHHON MpoOUpKe.
Peaknuro racunmn NaHCO; u cmech paszbasisuim DA. OpraHu4eckuil pacTBOPUTENDb YIAJSUIN
U OCTAaTOK ouuianu crepsa npu nomomu mpern. TCX, a 3aTeM mpu momomu oOparieHHo-
dazosoit BOXKX (0,5% pacresopom HCOOH B BOone u MeCN) ¢ nony4yeHuem uucrtoro 95-1
(100 mr, 46%).

[00560] Ilpumep nonyuenus (95-2): x pactsopy 95-1 (80 mr, 0,18 mMmonb) B
oe3BonnoM CH;CN nobGasisuu 1,2.4-tpuazon (911 mr, 11,7 mmons) u TOA (1,45 1, 144

mMosb). Cmech oxmaxmamum 1o 0°C wm  poGasmsumm POCl;.  PeakumoHHYH —CMech

nepememuBany npu 25°C B Teuenue 24 4u. PacTBOpHUTENb BBHINAPMBAIM M OCTATOK
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pacnpenensiin Mexxay DA u Bomoil. OpraHuyuecKkuil CJION KOHLEHTPUPOBAIU C MONYYEHUEM

HeouuieHHoro 95-2 (80 mr, 90%).

[00561] Ilpumep noayuenus (95a): 95-2 (90 wmr, 0,18 mmonb) pacTBopsiau B 20

MJI HACBILEHHOro pactsopa ammuaka B TI'®. IlonydeHHBIN pacTBOp MEPEMEIIUBANIN IMPHU
25°C B Teuenue 2 4. PacTBOpUTENb yAAISIN M OCTATOK OYUINAJIN HA KOJOHKE C CHITMKATEIEM
(pactBOpoM DA : IID = 6:1) ¢ nmonydyenuem 95a B Bune OGenoro TBepaoro BemecTtsa (70 wr,

70%).

[00562] IIpumep nonyuenus (96a): 95a (70 mr, 0,16 MmMonb) pactBOpsiiu B 20

MJI HacbllleHHOTro pactBopa ammuaka B MeOH. IlonyueHHBI pacTBOp mepemernnBaiu Mnpu
25°C B Teuenue 2 4. PacTBOPUTEND YAAISIM U OCTATOK OYMINATIM MPH MOMOLIU OOPAIEHHO-
¢azosoit BOXKX (0,5% pacrsopom HCOOH B Boge 1 MeCN) ¢ monydenuem 96a (5 mr, 11%)
B BUJIe O€JIoro TBepAOro BEUIeCTRa. 'H-simP (CD30D, 400 MI'n) 67,57 (s, 1H), 6,35 (dd, J =
3,61y, J=15,611, 1H), 5,45-5.47 (m, 1H), 4,70 (dd, /=4,8 'y, J = 16,2 I'y, 1H), 3,83 (s,
2H), 3,71 (d, J = 1,6 T'u, 2H). UDP-BII-MC: m/z 295,1 [M + H]".

HPUMEP 92

IIpumep noayviyenusa coenunenud (97a-g)

X

N—
NH, (T N—
\
\/ \< 7 N |
N
Ho~_Oo N ' How % '
k %

§ %
HO R,

=z

/j
s
z

—\— /—<
A\

9 | o o o0 a8

HO—Fl’—O—Fl’— —p— ’\@,N_ﬁo — Ho—F|>—o—F|>—o—F|’—O’\<i7,N_<O
O oM oH RY OH OH OH R A/

§ §
o R, HO R,

[00563] Cyxoit nykaeozun (0,05 mmons) pactBopsiiu B cmecu [IM® (3 min) u
JIMA-IM® (0,04 ma, 0,1 mmonb). PeakiIMOHHYIO CMECh BBIIEPKUBAIN MPU TEMIIEpPaType
OKpYJKaroIeh cpenbl B TeueHue 4 4, a 3aTeM BbIMapuBaiu gocyxa. OCTaTOK pacTBOPSIIN B
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cmecu PO(OMe); (0,7 min) u nupununa (0,3 mu). Cmech Bbimapusanu B Bakyyme npu 42°C B
TeueHue 15 muH, a 3aTtem oxnaxkaanu 10 KT. Jlobasnsnu N-metunumugazon (0,009 mi, 0,11
MMoIb), a 3aTeM POCI; (9 mxi, 0,11 mmons). Cmech Beinep:kuainu rnpu KT B Teuenue 20-40
MmuH. IIporexkanue peakuuu koHTpoiupoBanu npu nomou XKXMC u orciexusanu 1o
MOSIBJICHUIO COOTBETCTBYIOIIETO HYKJIE03ua-S -MoHopocdara. Tlocne 3aBepuieHns peakuuu
nobasmsuiu  upodocdar Terpabyrmmammonuss (150 wmr), a sarem JM® (0,5 mm) ¢
NOJIy4eHHEM TOMOreHHoro pactsopa. Ilocie 1,5 4 mpu TemmepaTtype OKpyKaroLIied cpenbl
peakuMoHHYI0 cMech pazdaBisuin Bonoi (10 mur). Cmech 3arpyskanu B kojoHKy Hiload 16/10
¢ Q-cedapozoii st BOXXX u pasnenenne npopoariu ¢ tnHedHbIM rpagueaTom NaCl ot 0 mo
1 1. pactBopa B 50 MM tpuc-6ydepe (pH 7.5). Tpudochar (97a-f) smouposanu npu 75-80%
B. CootsercrByromue ¢pakunn KoHUeHTpHpoBaimu. OcTaTok pacTBOpsuid B 5% pactBope
TUAPOKCHAa aMMOHUs, Bbimep:kuBanu npu KT B TeueHwme 15 MHH M KOHLIEHTPHUPOBAIH.
ObecconmrBanne MPOBOIUIN NP oMoy odpameHHo-(a3oBoit BOXKX Ha konoHke Synergy
4 micron Hydro-RP (Phenominex). Jlns smoupoBaHus MPUMEHsUIM JUHEMHBIH TI'pagUeHT
metanojga or 0 nmo 30% B 50 MM TpudTHIaMMOHUI-anleTaTHOM Oydepe (pH 7.5).
CootsercTByromue $ppakunu OOBEIUHSIIN, KOHLIEHTPUPOBAIN U 3 pasa JHOPHIN3UPOBAIH

1S yaaneHust n3ObiTka Oydepa.

Tabauua 4 — Tpudocdarsl, nonyuyesssie no [Ipumepy 92

MC Sp_gamp | CTp-aMp | CTP-sIMP
Coenunenue
M-1) Po P Py
NH,
0 O J
I 1 Il N
HO—FI’—O—FI’—O—FI’—O N—<\O -6,71 -11,35
OH OH  oHo W ) 528.0 -21.,43(1)
HO -6,82(d) -11,47(d)
97a
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N,
o} 0 VA
Ho—b—o—b—0—8—o N—-«N 11,44
L I XY Y o
OH  OH OH/S—‘\S—Z: 544.,0 -6,25(bs) | -21,45(bs)
HO -11,56(d)
97b
NH,
P8 9 /N
HO=P—0—P—0-P—0O~4 0. .N—§ -8,86 -11,81
| | | o) ’ '
ba bn Sn AT 575.7 22.95(1)
HO °F -9,00(d) -11,94(d)
97c
NH,
o o1 on g
HO-P~0—P~0—P~0—% o N— 9,41 -12,00
TR R R o ’ '
T oa\?‘(_z’ 545.9 23,04 (1
HO F -9, 44(d) -12,13(d)
97d
NH,
OH OH OH 7Y
HO=P=0~P=0~P-0_o_,N— -10,32 -11,84
0 O, 0
_<_H(§ . 552,1 -23,26(t)
-10,44(d) -11,96(d)
97e
NH,
P09 /_\<\N 11,51
HO—P—~0—P—0~P-0-4 O\ o
OH  OH 6H%_7: ? 5084 -8,30 (bs) | -22,72(bs)
HO  F -11,63(d)
97f
L NH
o
HO-P-O-P-O-P-O %\K i
OH OH OH\Q‘NTN -9,17 -11,97
a7 50,1 23,04 (1)
not % 29.29 (d) -12,09(d)
97g
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HPUMEP 93

Ipumep noavuenus coeannenud (98a-e) u (99a)

[00564] Cyxoit nykiaeozun (0,05 mmons) pacteopsiiu B cmecu PO(OMe); (0,7
min) u mupuauna (0,3 mi). Cmech BoimapuBanu B Bakyyme npu 42°C B Teuenue 15 muH, a
3ateM oxnaxaaiaud g0 KT. JJobasnsnu N-metuaumunazon (0,009 mu, 0,11 mMmonb), a 3aTeM
POCl; (9 wmkn, 0,11 mmons). Cmecy BbimepxkuBamu npu KT B teuenue 20-40 muH.
IIporexanue peakuuu KoHTponuposanu npu nomouy JKXMC u oTciekuBajiu Mo NosiBIEHUI0
COOTBETCTBYIOIIErO HyKJIeo3ua-5 -moHodocdara. [Tocne 3aBepiieHust peakuuu m0OABIISIN
nupodochar Terpabyrunammonus (150 wmr), a 3arem JIM® (0,5 M) ¢ mnonydyeHuem
roMoreHHoro pacreopa. Ilocie 1,5 4 mpu Temmneparype OKpy>KaroLIed Cpelbl PeakIHOHHYIO
cmech pasbaBmsuin Bomod (10 mu). Cmech 3arpykamu B konoHky Hiload 16/10 ¢ Q-
cedaposoit mis BOXKX. Paznenenue nposoauinu ¢ jguHeiHbM rpagueaTom NaCl ot 0 no 1 H.
pactBopa B 50 MM Tpuc-0ydepe (pH 7.5). Tpudocdar (98a-e) >irouposanu mpu 75-80% B.
CootsercrByromue ppakunu KoHUeHTpupoBainu. OOecconnBaHnue MPOBOIUIN NPU TTOMOIIN
oOpamnenHo-¢pazoBoit BOXX Ha xomonke Synergy 4 micron Hydro-RP (Phenominex). s
SIFOMPOBAHUS TPUMEHSIN JIMHEHHBbINH rpanueHt MertaHona ot O mo 30% B 50 MM
TpusTHIAMMOHHIi-anietaTHoM Oydepe (pH 7.,5). CoorBercTByromue (ppakuuu oObeqUHSIIH,

KOHIEHTPUPOBAIU U 3 pasa JTuoduinsupoBaiu ais yaajaeHus n30sTka oydepa.

Tabauua 5 — Coenubgenus, noaydedusle no [pumepy 93
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MC Tp-aMP | Pp-sAMP | PTP-sIMP
Coenqunenue
(M-1) P Pp Py
0 N o
HO-P-0-P-0-P-04 0N/ 521 -11,09
OH OH On Se— N h ,
NH, 538,0 -20,56(t)
-5,33(d) -11,20(0)
98a
OH H O N
i i = NH>
Ho—ﬁ—o—g—o—gao-\@’,\l\%\\g 1176
CI_H} . N=/ 556,2 -10,85(bs) | -23,11(bs)
-11,88(d)
98b
NH,
o 9 o (/iz/’\(N
HO-p-0-B-0-B-0—~ o N~ ] -11,68
o N=
OH OH O”F}SJ: 5404 | -8,86(bs) | -23.84(t)
HO F -11,80(d)
98¢
v N
0 9 9 oY
HO-B-0-B-0-B-0~ o N ] 9,35 -11,60
o N=
OH OH OH_M 536.0 -23,05(0)
HO F -9,47(d) -11,72(d)
98d
OH OH OH g/ N
Ho—P—o—IF"—o—P—o o N—§N -10.54 -11.80
583X o 545.9 23,26
oG -10,66 -11,93(d)
98e
O
o /_<NH
HO-P-0—~ o N 3572 1,42(s) H/J H/J,
Rod
TG 99a
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HHPUMEP 94

IIpumep noavuenusa coenunenus (100a)

NH, NH, o NH,
0 < r 9o
P’(’) / \N P” 4 N HSC’),P\O’P\ ||:|, 4 \N
MeO~ N HO~ N ! No- N
e VS QI SRR Sy
cl—"\__/ cI—"\ c—"_
HO F HO F WO F
100-1 100-2 100a
[00565] Ilpumep noaydenus: (100-2): x neasHomy pactsopy 100-1 (22 wr;

0,055 mmons) B aneronurpuie (0,5 mi) mobasmsumu TMSBr (80 mkit; 10 skB.). [Tonydennyro
cvech mnepememuBanu npu KT B Tedenme 1 4. CMech KOHLIGHTPHPOBAM M OCTATOK
pacripenensiin MeXny BOXOH M AudTHiIOBBIM 3¢upom. BoxHeii cnoii mpomeiBamu Et,O,
HEHTPaTU30BBIBAIN TPUATUIIAMMOHUN-OMKapOOHATHEIM OydepoM u JTHOPUITHIUPOBAIU C

MOJIy4eHUEM TPUSTHIIAMMOHUMHON conu 100-2.

[00566] Hpumep monyuenus (100a): 100-2 nepesonunu B 0€3BOIHYIO (HopMy

IIpU TMOMOLIM COBMECTHOIO BBbINAPUBAHUSA C NUPUAMHOM U TodyosioM. besoaubiii 100-2
pactBopsiim B I'M®A (rekcamerundochoprpuamun) (1 wmm) wu  gobasmwsumm  1,1-
kapOoHmnuumugason (32 mr; 0,2 mmons). Cmech nepememuBanu npu KT B Teduenue 6 u.
JobGassiu pactBop nupodocdara Terpadbytunammonus (0,22 t; ~0,2 mmoinb) B JIM® (2 mu).
Cwmecr mepememuBanu npu KT B Tedenne Houm. Cmech pa30aBisuid TPUSTHIAMMOHUH-
aneTaTHpM OydepoM M ouuiany npu nomomu odpamenHo-pazosori BOXX ¢ rpagnentom
0-60% B (A: 50 MM Boaneiii TOAA, B: 50 MM pacteop TOAA B MeOH) u nosropHO
OUUIIAJIK TPU moMoInu obpateHHo-pazosoit BOXX ¢ rpaguentom 0-30% B ¢ nonyuenuem
100a. *'P-SIMP (D,0): § 3,22 (d, 1P), -8,21 (wmp, 1 P), -22,91 (ump, 1 P). MC: m/z = 528
(M-1).

HPUMEP 95

IIpumep noavuenusa coenunenus (100b)
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NH, NH,
I 4 \N ICI) </ \N B n O \/ <NH2
- \
MeO-P HO-P N HO7, -P. 1] / N
MNP TH —— TRONY T —— RTeR o
Cl— C—="\ c\|:\(_7' °
HO F R
HO  F HO F
100-3 100-4 100b
[00567] Ipumep nonyuenus (100-4): 100-4 nonyuanu u3z 100-3 (54 wmr; 0,13

mmonb) B aneronutpwie (1,3 mm) ¢ TMSBr (0,18 wmi) ¢ npumeHeHuem cmocoOa,

aHAJIOTMYHOTO ONMCAHHOMY B npumepe nonyudenus 100-2.

[00568] Ipumep noayuenus (100b): 100b nmonyuamu u3z 100-4 8 IM®PA (2 mn)
¢ KJIU (84 mr) u mupodocdarom terpadbyrunammonus (0,5 r) B JIM® (2 mit) ¢ npuMeHEeHUEM
criocoba, aHaJIOTHYHOTO OMUCAHHOMY B mpumMepe monydenus: 100a. 3p_gMP (D,0): & 17,90

(d, 1P), -9,00 (d, 1 P), 22,91 (t, 1 P). MC: m/z = 530 (M-1).

HPUMEP 96

Ipumep noavuenus coeauaenus (100c¢)

NH2 NH2 o NH2
O / I\ / \ I O
i ¢ 'N i ¢ N HO-P\. P / N
P F -P. 7 NP, I} N
MeO HO N HO O N\~.P_F
NS —— A e TR o
c—" c= c— °
HO F HO  F HO
100-5 100-6 100¢
[00569] Ipumep monyuenus (100-6): 100-6 nmonyuyamu uz 100-5 (40 mr; 0,09

mmonib) B aerorurpuie (1 mm) ¢ TMSBr (0,1 M) ¢ npuMeHeHueM crnocoda, aHaJIOTHYHOTO

OMMCaHHOMY B npumepe nonyyeHus 100-2.

[00570] Ipumep noayyenus (100¢): 100¢ nmonyuanu u3 100-6 8 IM®PA (1,5

mi) ¢ KJIA (50 mr) u nupodocharom terpabytunammonus (0,3 1) ¢ mpuMeHeHHeM crocoda,

AQHAJIOTUYHOTO OMHMCAHHOMY B mpuMepe nojyuenus 100a. Sp_qmMPp (D;0): & -7,13 (1ump, 1P),
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-10,14 (d, 1 P), -22,84 (wup, 1 P). F-SIMP (D,0): § -117.,53 (dd, 1 F), -197,8 (m, 1 F). MC:
m/z = 545,5 (M-1).

HPUMEP 97

IIpumep noavuenus coeaunenud (100d) u (100e)

NH, NH, NH,
o § 52 o
F’? E 7 N g F 7 N HOC’),P\O,p\ I g AN
EtO- N HO-F N No-R N
et et P
Cl— C—""\__/ Cl—+
HO F HO F HO F
100-7 100-8 100d
* NH
II:I’ 9 9] N i
HOO, \O’,P\ ’B F 4 N
HO OO,\L\&N{\
CI—"\_/ °
HO F
100e
[00571] Ilpumep nmonyuenus (100-8): x JjensHOMY pacTBOpPY AUACTEPEOMEPOB

100-7 (35 wmr; 0,08 mmonb) B aneronutpuiie (1 mn) mobasmsuin TMSBr (0,1 mut; 10 3xB.).
[Tonyuennyto cmech nepememnBaiu npu KT B TedeHue HOUM, a 3aT€M KOHLIEHTPHUPOBAJIH.
Ocrarok pacnpenemsin mexay Boaod u CHoCl,. Bognbii cmoit mpombiBaniu CHoCly,
HEHTPaTU30BBIBAIN TPUATUIIAMMOHUN-OMKapOOHATHEIM OydepoM u JTHOPUITHIUPOBAIU C

MOJIly4eHUEM TPUITHIaMMOHUITHOH conu 100-8.

[00572] Hpumep nonyuenus (100d) u (100e): 100-8 nepeBoamiu B 6€3BOAHYIO

¢opMy MpH HOMOIIM COBMECTHOTO BBINMAPHBAHMUS C MHUPHIUHOM MU TONYOJIOM. be3BomHbIH
100-8 pactBopsuit B JIMD (1.5 mn) u mobasmsmn KW (54 wmr; 0,3 mmonb). Cwmech
nepememmBain  npu KT B Tewenme 7 4. JlobaBnmsmum pactBop mmpodocdara
terpadyrunammonus (0,3r; ~0,3 mmoib) B JIM® (4 min). Cmecw nepemernubanu npu KT B 3
aael. Cmech pasz0aBisuil TpPHATHIIAMMOHUI-anieTaTHBIM Oydepom. B pesymprate nByx
MOCJIEIOBATENbHBIX OOpateHHo-¢pazoBbix BOXX ¢ rpagmentom 0-60% B (A: 50 mM
BonHbI TOAA, B: 50 MM pactBop TOAA B MeOH) u 0-40% B noayuanu 100d u 100e B

BUJIC MHIUBUAYAJIbHBIX nuacrepeomepos. 100d: Sp_gaMP (D,0): & 4,28 (dd, 1P), -6,37 (d, 1
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P), 22,36 (t, 1 P). MC: m/z = 548,1 (M-1). 100e: >'P-SIMP (D,0): § 4,13 (dd, 1P), -6,38 (d, 1
P), 22,46 (t, 1 P). MC: m/z = 548,1 (M-1).

IHPUMEP 98

IIpumep noavuenusa coennnenus (101a)
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[00573] Ipumep monyuenus: (101-1): x pactBopy 59-4 (1,5 1, 2,39 mmonb) B

6essomHoM XM (100 mn) mpu 0°C B atmochepe asora moGasisnu mepuomuHan Jlecca-
Maptuna (5,2 v, 11,95 mmons). Cmecy nepememmBanu npu KT B Teduenme 5 4. Cmech
BiuBaiu B BOAHBIN pacTBop NaHCO;3 u Na,S,05. Opranuyeckuil ¢j10i MpOMBIBAJIH COJEBBIM
pactBopoM, cyimmd ¢ 0e3BomHbIM NapSOs M KOHUEHTPUPOBAM JOCYXa C MOJydYeHUEM
HeounmenHoro 101-1 (1,5 r) B Buzxe 0enoro TBEpAOro BELIECTBA, KOTOPOE MPUMEHSUIN Ha

CeAYIOIIEH CTaguu 0e3 TONMOJHUTENbHON OUUCTKH.

[00574] TIpumep HOJIYYEHUSI (101-2): K cMecu

opom(uzodyTunm)rpudenmindochopana (4,8 r, 12,03 mmons) B 6e3pogHom TI'® (8 mu) mpu
0°C B armocdepe asora nobasasaau -BuOK (11,2 mn, 11,2 mmons). Cmech nepeMenuBanm
npu KT B Teuenne 1 4. IIpu 0°C no kammam nobassiu pactsop 101-1 (1,0 r, 1,6 mmonb) B
6essogaoM TI'® (4 mu). Cmech nepemenmmBanu npu KT B Teuenne 3 4. Peakumro racuimm

BozHbIM pactBopoM NH4Cl u pactsop skctparuposanu JAXM. Opranuueckuii cioi cymuiau
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U KOHLOCHTPUPOBAJIU C MOJTYYCHHUEM OCTATKa, KOTOpI:;IfI OUHIAJIN MPU [MOMOIIHU KOJIOHOYHOH
xpomarorpaduu ¢ cunukareneM (5% pacrsopoM EtOAc B I13) ¢ monyyenunem 101-2 (793 wmr,

74,4%) B BUIE 6€IOTO TBEPAOTO BELIECTBRA.

[00575] Ilpumep nonayuenus (101-3): x pacrsopy 101-2 (364 wmr, 0,547 mmonb)
B 6e3BogHoM CH3CN (6 M) mpu KT nobasnsmu TPSCI (414 wr, 1,37 mmons), JIMAIT (167

mr, 1,37 mmone) u NEt; (138 mr, 1,37 mmoib). Cmech nepemernupanu rpu KT B Teuenne 2 4.
Hobasnsmn NH4OH (6 mMi1) 1 cMech HOMOSHHUTENBHO nepeMennBany B Tedenne 1 4. Cmech
pasbaBmsuin AXM u mnpomeiBann BomHbIM pactBopoM NaHCOj3. Opranudeckwii Ciioi
OTHENSUIN U KOHLEHTPUPOBAIU C MOJy4YEHHUEM OCTaTKa, KOTOPBbIH OYHUINAIN MPU [OMOLIU
KOJIOHOUHOM xpomatorpaduu ¢ cunukarenem (2% pacrsopom MeOH B JIXM) ¢ nonyueHuem

101-3 (347 wr, 95,0%) B BUAE 0€JI0T0 TBEPIOro BEIIECTRA.

[00576] Ilpumep noayuenus (101a): x pactBopy 27-3 (347 wmr, 0,52 mmonb) B

MeOH (10 mn) mpu KT pobasmsmu NH4F (1,5 1). PeakimoHHYrO CMeCh KHUMSTHIH C
OOpaTHBIM XOJIONWJIBHUKOM B TedeHue 12 4, a 3areMm ¢uubTpoBanmu. Punsrpar
KOHIIGHTPUPOBAJIM B BakyyMé H OCTaTOK OYHINAIM TPU TIOMOLIM KOJOHOYHOH
xpomarorpadpun ¢ cunukarenem (10% pacrsopom MeOH B JIXM) ¢ monyuernnem 101a (87
mr, 53%) B Buae 0€JI0ro TBEpAOrO BEIeCTBa. '"H-s1mP (CD3s0D, 400 MI'y) 68,11 (d, J=7.,6
I'n, 1H), 6,03 (dd, J = 1,2, 17,6 I'u, 1H), 5,88 (d, J = 7,2 I'u, 1H), 6,03 (dd, J = 1,6, 11,6 I'Ly,
1H), 5,39 (d, J = 10,8 I'u, 1H), 4,88 (dd, J = 3,2, 60,0 I'u, 1H), 4,41 (dd, J = 4.8, 24,4 'y,
1H), 3,70 (d, J = 12,4 ', 1H), 3,57 (d, J = 12,0 I'u, 1H), 3,08-3,14 (m, 1H), 0,94-0,98 (m,
6H). UDP-MC: m/z 626,9 [2M + H]".

HPUMEP 99

IIpumep noavuenusa coenunenud (102a)
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[00577] Ipumep monyuenus: (102-1): x pacrsopy 101-2 (1,0 r, 1,5 mmonb) B

MeOH (20 mm) mpu KT npobGasmsmiu NH4F (6 1) m cmech kumstid ¢ OOpaTHBIM
XOJIOAMIIBHUKOM B TedeHne Houu. llocme oxmaxnpenuss no KT cmecy QunbTpoBanu u
¢uapTpaT KOHLIEHTpHpOoBaIU. OCTATOK OYHINAIH MPU TOMOIIU KOJIOHOYHON XpomaTorpadpuu
¢ cunukareneM (8% pactsopom MeOH B IXM) ¢ nonyuenuem 102-1 (400 mr, 85%) B Buze

0eyoro TBepAOro BEMECTRA.

[00578] Ilpumep noaydenus (102-2): k pactsopy 102-1 (400 mr, 1,27 mmonb) B

MeOH (10 mm) mpu KT noGasmsmu Pd/C (400 mr). Cmecy mepememuBanu npu KT B
armocpepe H, u3 Oammona B Teuenme 1,5 u. Cmech ¢QunbTpoBamum u  ¢GuiIbTpaT
KOHLIEHTPUPOBAIH B BakyyMme ¢ nonydeHuem 102-2 (400 mr, 99%) B Buae O6enoro TBEpAOro

BELICCTBA.

[00579] IIpumep noaydenus (102-3): k pactsopy 102-2 (400 mr, 1,26 mmornb) B
oe3omaoM JAM® (5 mun) mpu KT nobasnsmn umunazon (968 mr, 14,2 mmons) u TBSCI (1,5 1,

10,0 mmons). Cmech nepememmanyu npu 50°C B Teuenue Houn. Cmech pasbasnsm JIXM u
npoMbiBanid  BoAHbIM  pactBopoM NaHCOs;.  Opranuueckuit  cjaoll  cyliuiad U
KOHIEeHTpupoBaimu. OCTAaTOK OYMIMATM TPH TMOMOIIM KOJOHOYHOH Xpomarorpaguu ¢
cunukareneMm (10% pactsopom DA B I19) ¢ nonyuenuem 102-3 (676 mr, 98%) B BUze OGenoro

TBEPAOTrO BELICCTBA.

[00580] IIpumep noaydenus (102-4): k pactsopy 102-3 (676 mr, 1,24 mmonb) B
oe3somHoM CH3CN (6 M) mpu KT mobaensim TPSCI (941 wmr, 13,11 mmons), JIMAII (379
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mr, 3,11 mmonb) u NEt; (314 mr, 3,11 mmons). Peakunonnyro cmech nepemernmain mpu KT
B TeueHue 3 4. Jlobasmsun NH4OH (1 mu) 1 peakIMOHHYIO CMeCh TepEeMEIINBAIN B TCUCHHE
4 4. Cmecp pazbasnsmun AXM u npomeiBaiu pactBopom NaHCOs3. Opranudeckuii cioit
CYILIMJIM M KOHIEHTpUpoBain. OCTaTOK OYHUINAIH MPH TOMOLIH KOJIOHOYHON Xpomarorpadun
¢ cunukareneM (2% pactsopom MeOH B IXM) ¢ nonyuenuem 102-4 (450 mr, 67%) B Buze

0eyoro TBepAOro BEMECTRA.

[00581] Ipumep nonyuenus (102a): k pacteopy 102-4 (450 mr, 0,83 mmonb) B

MeOH (10 mi) mpu KT noGasmsimin NH4F (2 1). PeakinoHHy0 cMech KHITATIIIA ¢ OOpaTHBIM
XOJIOAMIIBHUKOM B TedeHne Houu. llocme oxmaxnpenuss no KT cmecy QunbTpoBanu u
¢unbTpar KoHUEHTpUpoBaau. OCTATOK OYMINAIH MPHU MOMOIIN KOJIOHOYHOH Xpomarorpadun
¢ cunukarenem (8% pactsopom MeOH B IXM) ¢ nonyuerunem 102a (166,6 mr, 64%) B BuAe
0eyoro TBEpIOro BEIeCTRa. 'H-samP (CD30D, 400 MI') 68,09 (d, J=7,6 T, 1H), 6,07 (d,
J=3,6Tu, 1H), 6,05, J=2,8Tu, 1H), 5,89 (d,/=7.6Tu, 1H), 5,03 (dd, J=5,2, 57,2 ',
1H), 4,41 (dd, J = 4,2, 17,2 T'u, 1H), 3,74 (d, J = 12,0 I', 1H), 3,54 (d, J = 12,0 T'u, 1H),
1,23-1,78 (m, 5H), 0,90 (d, J = 6,4 T'u, 6H). UDP-MC: m/z 631,1 [2M + H]J".

HPUMEP 100

IIpumep noavuenusa coenunenud (103a)
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[00582] Ipumep nmoayuenus (103-2): 103-1 (3.8 r, 6,9 mmoinb) B 80% BOmHOM

pactBope AcOH mnepememuBanu npu 50°C B Teuenuwe 4 4. CMech KOHLEHTPUPOBAIU C
MOJIyYEHUEM OCTaTKa, KOTOPBIA OYHUINANM MPH IOMOIIU KOJOHOYHOH Xpomarorpadum ¢
cunukareiem (5% pactsopom MeOH B JIXM) ¢ monydeHueM ypUAMHOBOTO MPOU3BOAHOTO
(1,5 1, 78,2%) B Bune OGenoro TBepaoro BemecTsa. K pacTBOpy ypUIMHOBOTO MPOU3BOIHOTO
(1,5 r, 5,4 mmonb) B Py (10 mim) mpu KT nobGasmsiun Ac,O (1,38 r, 13,5 mmons). Cmech
nepemermuBand npu KT B Tedenne 12 4. CMech KOHLEHTPUPOBAIH C TOJYYEHHEM OCTaTKa,
KOTOPBIM OUYUINAIA TPH TMOMOIIMA KOJOHOYHOW xpomartorpaduu ¢ cunukarenem (20%

pactBopoM DA B I13) ¢ monyuenuem 103-2 (1,3 r, 68%) B Bume 6e10Oro TBEPAOTO BEIIECTBA.

[00583] Ipumep monyuenus (103-3): x pactBopy N-(5-¢prop-2-ruapokcu-1,2-

ouruaponupuMunuH-4-un)doernsamuga (0,5 r, 2,1 mmons) B 6e3BomHom PhCl (5 ™)
nobasysuiu cynbdar ammonust (6 mr, 0,043 mmonb), a 3arem I'MJIC (0,7 1, 4,3 MMOJB).
Cwmech rpemu nmpu 130°C B Teyenue 8 4. CMeCh KOHLEHTPUPOBAJIM B BaKyyMe 10 2 M, a
3areM oxnaxpaiu go 0°C. 3arem pobGasmsmun TMSOTE (310 mr, 1,4 mmonb). Ilocne
nepemernBanus B Tedenue 10 mun mpu 0°C nodasnsmu 103-2 (150 mr, 0,4 mmons) B PhCl (5
mi). Cmecs nepementusaiu npu 130°C B Teuenue 10 4. CMech KOHLIEHTPUPOBAIU U OCTATOK
noBTOpHO pacteopsin B JAXM (10 wmu), mpombiBaau BOmol (5 MJI) M HAaCHIIIEHHBIM
pactBopoM NaHCO;. Opranmueckuii cioit cymunu Han Na,SO4 v BbITapuBaid J0CyXa,
HEOYHIICHHbI NPOAYKT OYWINAJIM TpPHU TOMOIIM KOJIOHOYHOH Xpomartorpaduu ¢
cunukarenem (60% pactsopom I19 B DA) ¢ monyuenuem 103-3 (30 mr, 16%) B Bune 6enoro

TBEPAOTrO BELICCTBA.

[00584] Ipumep monyuenus (103a): pacteop 103-3 (150 wmr, 0,34 mmonb) B

pactBope NH3:/MeOH (10 wmn) nepememnBanu npu KT B Tteuenue 3 4. Cwmech
KOHLEHTPUPOBaIu U ocTaTok ouuinanu npu nomouu BIXKX (0,1% HCOOH B Bome u
MeCN) ¢ nmonyuennem 103a (60 mr, 60%) B BUme Oenoro TBEPAOrO BEINECTBA. 'H-simP
(CD3;0D, 400 MI'n) 68,28 (d, J = 6,8 T', 1H), 6,10 (dd, J = 2,0, 15,2 T, 1H), 4,99-5,15 (m,
1H), 4,62-4,65 (m, 1H), 4,49-4,55 (m, 2H), 3,89 (dd, J = 1,6, 12,0 ', 1H), 3,75 (dd, J = 1,2,
12,0 Tu, 1H). UDP-MC: m/z 613,1 [2M + Na]™.

HHPUMEP 101
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IIpumep noavuenusa coenunenus (104a)

R NHBz N R0
4 \N ;/ NH / NH
AcO— o N— A0\ O N —————= HO—~ o N~
Fe— O Fe— Fe O
A0 F A0 F HO F
103-3 104-1 104a
[00585] IIpumep nonyuenus (104-1): 103-3 (150 mr, 0,31 MMoIb) pacTBOpAIU B

80% BOIHOM pacTBOpE YKCYCHOH KHCIOTHI (3 wmur). PactBop KumsTWiM ¢ OOpaTHBIM
XOJIOIUJIBHUKOM B TedueHue 2 4. CMech OXJIaKaalu 10 TeMIlepaTypbl OKpy Karolel cpeabl U
paszbaBisun BogoH (5 mu), HelitpanuzoBeiBanu 10 pH>7 HackimeHasM pactBopoM NaHCO;
skcTtparupoBanu DA. OprasHuueckuii ciofl cymmnM M Belmapusanu jaocyxa. Ocratok
OUHUIIAIY MPU MOMOIIY KOJIOHOUHOH Xpomarorpaduu ¢ cummkarenem (50% pactsopom JA B

I12) ¢ nonyuenuem 104-1 (80 mr, 70%) B Buae 0eI0ro TBEPAOTO BEIIECTRA.

[00586] Ipumep monyuenwns (104a): 104-1 (80 mr, 0,22 MMOJIB) B HACHIIIEHHOM

pactBope NH3:/MeOH (10 wmn) nepememnBanu npu KT B Tteuenue 3 4. Cwmech
KOHIIGHTPUPOBAJIM W OCTATOK OYMINAIM IPH IMOMOIIM KOJOHOYHOW XpomaTtorpaduu ¢
cunukarenem (5% pacrtsopom MeOH 8 JIXM) ¢ nonyuennem 104a (40 mr, 60%) B BuAe
0enoro TBEpAOro BEIECTBA. '"H-amMmp (CDs0D, 400 MI'u) 68,30 (d, J = 6,8 T'y, 1H), 6,18
(dd, J =4,0, 14,0 I'u, 1H), 5,13-5,65 (m, 1H), 4,52-4,56 (m, 1H), 3,980-3,95 (m, 2H), 3,76 (s,
3H). UDP-MC: m/z 319,1 [M + Na]".

HPUMEP 102

IIpumep noavuenusa coenunenud (105a)
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[00587] IIpumep NOJYYCHUS (105-2): K pacTBopy

ouc(uzonponuiaokcukapoormnokcumermn)pochara  tpudtmnammonus (0,065  mmorb,
nonyueHHoro u3 22 mr 6uc(POC)docdara u EtsN) B TT' D nobasmsuu 105-1 (31 mr; 0,05
MMoJib). [TonydeHHYI0 CMeCh BBIAPUBAIA U OCTATOK MEPEBOAWIN B OE3BOAHYIO GopMy Mpu
MOMOIA COBMECTHOT'O BBbIMIAPUBAHUSI C MHUPUIWHOM, a 3aTeM C TONyosoM. be3BomHbIi
BBINAPEHHBIA OcTaTOK pactopsiin B TI'® (1 mu) u oxnaknanu Ha jensHon 6ane. K pactsopy
no0aBysUM TUU3ONpormIdTUIaMUH (35 MKJ; 4 3kB.), a 3atem BOP-CI (25 mr; 2 3kB.) u 3-
auTpo-1,2,4-tpuazon (11 mr; 2 skB.). Cmech nepememusamu npu 0°C B Teuenue 90 MuH.
Cwmech paszbasysmu CHoClp, mpombIBaiiv HachIeHHBIM BOIHBIM pactBopoM NaHCOs3 u
coyieBbIM pacTBOpoM U cymuiu ¢ NaxSO4. BreimapeHHsiii OCTaTOK OYHINAIA HAa KOJOHKE C
cunukareieMm (10 r kononka) ¢ mpumeHeHueM cucteMbl pactsoputeneit CH,Cly/i-PrOH (¢

rpagueHToM 3-10%) ¢ nonyuenuem 105-2 (13 mr, 28%).

[00588] Ilpumep nonydenus (105a): pactsop 105-2 (13 mr; 0,014 mmons) B

80% Bognom pactBope HCOOH (2 mn) nepememnBanu npu KT B Teuenue 3 u. Cmech

BBIIAPUBAJIH, a 32TEM COBMECTHO BBINMAapUBaJIU C TodyosoM. [IponyKT ouniany Ha KOJIOHKE C

cunukareieMm (10 r xomoHka) ¢ mpumeHeHueM cucteMsl pactBopurenein CH,Cl,/MeOH (c

rpagueHToM 4-15%) ¢ nonyuennem 105a (7 mr, 78%). 'H-simP (IMCO-dg): 67,52 (d, 1 H),

7,28,7,24 (2brs, 2 H) 5,92 (dd, 1 H), 5,74 (d, 1 H), 5,69 (d, 1 H), 5,62 (d, 4 H), 4,97 (ddd, 1
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H)., 4,82 (m, 2 H), 4,38 (dt, 1 H), 4,07 (m, 2 H), 1,23 (m, 12 H), 1,04 (m, 1H), 0,37 (m, 4 H).
P_AMP (IMCO-dg): & -4.51. F-SIMP (IMCO-dg): & -199,23 (dt). MC: m/z = 598.4
(M+1).

HHPUMEP 103

IIpumep noavuenusa coenunenud (106a)
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[00589] Ipumep nmonyuenus (106-1): 106-1 (15 mr; 30% BbIXOA) MOAyYaIu U3
43-5 (32 wmr; 0,057 mmone) u 6uc(POC)docdara (24 mr) ¢ AUITDA (40 mki), BopCl (29 mr)

u 3-Hutpo-1,2,4-tpuazonom (13 wMr) mpu mnomou cnocoda, AHAJOTHYHOTO CIOCO0Y

nonyaerus: 105-2 uz 105-1.

[00590] Ilpumep nonyuenus (106a): 106-1 (15 Mr) B MypaBbHHON KHUCIIOTE

npespamany B 106a (8 mr; 78% BBIXOA) MPU MOMOIIM Crocoda, aHAJIOTUYHOTO CIOCO0Y
npepamenns 105-2 8 105a. 'H-simP (JIMCO-dg): 8 7,55 (d, 1 H), 7,32, 7,27 (2 br s, 2 H)
6,06 (dd, 1 H), 5,84 (d, 1 H), 5,73 (d, 1 H), 5,61 (d, 4 H), 5,08 (ddd, 1 H), 4,83 (m, 2 H), 4,36
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(m, 1 H), 4,21 (dd, H), 4,16 (dd, 1 H), 3,56 (d, 1 H), 3,49 (d, 1 H), 3.28 (s, 3 H), 1,25, 1,24 (2
d, 12 H). *'P-AAMP (IMCO-dg): & -4.45. MC: m/z = 602.4 (M+1).

HHPUMEP 104

IIpumep noavuenusa coenunenud (107a)
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[00591] Ipumep nmonyuenus (107-1): 107-1 (30 mr; 30% BbIXOA) MOAyYaIu U3

40-10 (65 wmr; 0,115 mmons) u 6uc(POC)docdara (49 mr) ¢ JUTIDA (80mxkit), BopCl (58 mr)
u 3-Hutpo-1,2,4-Tpuazonom (26 Mr) mpM NOMOLIM CHoco0a, AHAIOTHYHOTO CHOCO0Y

nonyaerus: 105-2 uz 105-1.

[00592] Ilpumep nonyuenus (106a): 107-1 (30 Mr) B MypaBbHMHONH KHUCIIOTE

npespamanyd B 107a (15 mr; 73% BBIXOA) NPU MOMOLIH CIOcoda, aHAJOTMYHOTO CIOCO0Y
npepamenns 105-2 8 105a. 'H-simP (IMCO-dg): 8 7,60 (d, 1 H), 7,36, 7,32 (2 br s, 2 H)
6,02 (m, 2 H), 5,74 (d, 1 H), 5,62 (m, 4 H), 5,17 (ddd, 1 H), 4,99 (dq, 1 H), 4,83 (m, 2 H),
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4,61 (m, 1 H), 4,19 (m, 2 H), 1,40 (dd, 3 H), 1,24, 1,23 (2 d, 12 H). >'P-IMP (JIMCO-de): & -
4,52. "PF-SIMP (JIMCO-de): & -185.92 (m, 1 F), 200,48 (d, 1 F). MC: m/z = 604,3 (M+1).

HPUMEP 105

IIpumep noavuenusa coenunenus (108a)
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[00593] K pacteopy 4’-3tun-2'-propuutuanaa (50 mr, 0,183 mmons) B IM® (1

-

wut) gobassuin JALK (113 mr, 0,55 MMonb), n3oMacisinyro kuciaoty (48,5 Mk, 0,55 MMonb) u
JIMAII (22 wmr, 0,183 mmonb). Cmecy nepememmusanu npu KT B teuenue Houn. Cmech
¢unbTpoBaM M (PUIBTPAT KOHLEHTPHPOBAIM HAa POTOPHOM HCIMAPUTENE JO MOJOBHUHBI
ucxoanoro oovema. K cmecu nobasmsin DA. CMech MPOMBIBAIM BOIOM, a 3aTEM COJIEBBIM
pactBopoM. Cmecp cyurmin Han Oe3BogHbiM NapSOs4 M KOHIEHTPUPOBAIM B BaKyyMe C
MOJIy4eHHEM OCTaTKa, KOTOPBIH OUWINAJM Ha KOJOHKE C CHUJIMKAreJieM pacTBOPOM
JAXM/MeOH = 95:5 ¢ nonyuennem 108a (40,8 mr, 54%) B Buzme 0ei0ro TBepAOro BEIIECTRA.
'H-SIMP (JIMCO-d6, 400 MT'w) 6 7,67 (d, J = 7,2 T, 1H), 7,34 (br s, 2H), 5,85, 5,8 (2d, J =
21,2,22 T'u, 1H), 5,72 (d, J = 7,6 T'u, 1H), 5,55-5.41 (m, 2H), 4,1 (q, 2H), 2,68-2,52 (m, 2H),
1,77-1,64 (m, 2H), 1,13, 1,14 (2s, 2 x3H), 1,09-1,07 (m, 6H), 0,96 (t, J = 7,6 ', 3H); MC:
m/z 414 (M-H"), 829 2M+H™).

HPUMEP 106

IIpumep noavuenusa coenunenud (109a)

316



K zasBre Ne201491493

o </ NH /
o} _§
RO O
FH,C s

O
O

o ", O
Os ”/F N
HO F
%Q 109a
[00594] 3’.5’-Anauerunnykieo3un (36 mr, 1 MMONb) pacTBOPSIIN B METAHOJIE,

HaceieHHoM NH4OH, 1 BeinepsxuBanu npu KT B Teuenue Houn. PacTBopurens BblnmapuBaiu
U MPOAYKT BBIACISUIN TP MMOMOIIH KOJIOHOYHON XpoMaTorpadpuu ¢ rpaieHTOM METaHOJa B
JAXM ot 0 no 15% npu nomouu 10 r kapTpumka Biotage. Ilonyuanu npoaykr 109a (20 mr,
73%). "H-SIMP (JIMCO-dg): & 11,4 (s, 1H), 11,84-11,82 (d, 1H); 6,10-6,05 (m, 1H), 5,95-
5,83 (d, 1H), 5,71 (s, 1H), 5,65-5,63 (d, 1H), 5,37-3,36 (t, 1H), 5,26-5,20 (t, 1H), 5,11-5,07 (t,
1H), 4,56-4,55 (m, 1H), 4,46-4,33 (m, 2H), 3,58-3,56 (m, 2H). MC: 277,2 (M-H).

HPUMEP 107

IIpumep noavuenusa coenunenus (110a)
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[00595] Ilpumep nmonydenus (110-1): x pacrBopy 70a (6,55 r, 2,1 mMmonb) u

OCHOBAHUSI, 3aIMUIICHHOrO OeH3owibHOH rpymnmnoi, (2,3 r, 5,3 mmonb) B PhCl (50 wmn)
noGasmsmn TMSOTT (3,6 1, 16,1 mmons). Ilocne moGasnenust cmech rpeau mpu 140°C B
teueHne § 4. Cmech oxnaxpganu a0 KT u BeimapuBamu ¢ mojydeHneMm octatka. OcTaTok
noBTOPHO pacTBopsuIk B JIXM u npombiBain HackimeHHbIM pacTBopoM NaHCO3 u coneBbim

pacTBopoM. OpraHuueckuil CJIOH CYLIWJINM W KOHIEHTPUPOBAJIH C TMOJIYYEHHUEM OCTaTKa,
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KOTOPBIN OYMINAN Ha KOJIOHKE ¢ cuiukareneMm (40% pactsopom DA B I19) ¢ momyuenuem

110-1 (300 mr, 10%) B Buzae Oeioro TBEPAOTO BEIIECTBA.

[00596] Ilpumep moayuenus (110a): 110-1 (300 mr, 0,55 mmons) B 80%

BOJIHOM PAacTBOpPE YKCYCHOH KHCJOTBHI (5 MJI) KUISTHJIH C OOPAaTHBIM XOJIOAMJIBHUKOM B
tedeHue 2 4. CMech OXJIaXKaaau O TEMIEePATYPhbl OKPYKAIOIIEH Cpeabl U pa30aBsid BOJIOM
(5 ™M), a 3areM skcTparupoBaiu JA. OpraHudeckuil cioil NPOMBIBATN HACHIIEHHBIM
pacteopom NaHCOs; wu coneBbiMm pactBOopoM. (CMech CYIIMANM ¥ KOHLEHTPHUPOBATH C
MOJIy4EHHEM OCTaTKa, KOTOPBII OHMIIANN HA KOJOHKe ¢ cuiukareneM (10% pactsopom DA B
I12) ¢ monyueHueM 3alUINEHHOTO ypuauHOBOro npoussoaHoro (180 wmr, 70%) B Bune
0eoro TBepAOro BEINeCTBa. 3AlHIIEHHOe YpuaHHOBOe npoussonHoe (180 mr, 0,4 MMoIb) B
HaceimeHHOM pactBope NH3/MeOH (10 mn) nepememinBanu npu KT B Teuenue 3 4. Cmech
KOHLIEHTPHUPOBAJH C MOJy4YeHHEM OCTaTKa, KOTOPbIN OYMILANN IPU MOMOIIU MpenapaTuBHON
B2XX (0,1% HCOOH B Bone u MeCN) ¢ nonyuenuem 110a (80 mr, 60%) B Buae Oejoro
TBEPAOrO BELIECTBA. 'H-samP (CDs0D, 400 MI'n) 68,31 (d, J = 6,8 'y, 1H), 6,17 (dd, J =
4,0, 14,0 I'u, 1H), 5,13-5,27 (m, 1H), 4,52-4,56 (m, 1H), 3,92 (dd, J = 12,0, 58,8 I'u, 2H).
HDOP-BII-MC: m/z 334,7 [M + Na]".

IHPUMEP 108

IIpumep noavuenusa coenunenus (111a)
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[00597] Ilpumep moayuenus (111-2): coegunenwe 111-1 (30,0 r, 0,1 momb)

cycrieHaupoBain B OespogHoM mupuaube (300 M) U mepeMelIuBaid MPU KOMHATHOH
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temnepatype (KT) B Teuenme 1 wuaca. Cycnensmro oxnaxpamu no 0°C m mo kamism
nobassuiu TMSCI (27,3 1, 0,25 mmons). Tlocne 3aBepiieHus: 1oO6aBieHUs CMeCh HarpeBaliu
1o KT u nepememmBaiu B TeueHue 30 MuH. 3ateM cMech MOBTOpHO oxjaxnanu 1o 0°C u mo
karsim godasism BzCl (15,5 1, 0,11 mmois). Cmech HarpeBanu 1o KT u nepemerniBanu B
TedeHne HouH. Peakimonnyro cmech oxiakaanmu 1o 0°C u peakuro racumu H,O. Jlobapnsim
BOJIHBIII pacTBOp aMMMaka U peakLHOHHYI0 cMmech nepememusanu npu KT B teuenue 2
yacoB. PacTBOp KOHIIEHTPHUPOBAIM M OCTATOK pacTBopstin B sTwiamnerare (DA) um H,O.
Boanyo ¢asy HECKOJbKO pa3 3KCTparupoBain DA U OObeIUHEHHBIC OPTAaHHUYECKHE CIIOW
cymwniu Hag NapSO4 u koHUeHTpupoBaiu. OCTaTOK OYHUIIANN Ha KOJIOHKE C CHJIMKAreJieM C
nonyueHuem coenuHenus 111-2 B Buge Oenmoro TtBepmoro Bemectsa (28,2 r, 76%). UDP-

KXMC: m/z =368 [M+Na]™.

[00598] Ilpumep moayuenus (111-3): k cycnensuu coeauHenus 111-2 (18,4 r,

50 mmons), PPhs (22,3 1, 85 mmonb) u nupunnHa (25 mu) B 6e3ogaom TI'®D (300 mu) mpu
0°C mpu nepeMemmrBaHUH MO KarisiM nodasisuiu pactsop I (19,05 r, 75 mmons) B TT'® (80
mi). TTocne moGasnenuss cmech HarpeBaiu no KT u mepememmBanu B TeueHue 60 4acos.
Ocanmok ortpensimm  nyteM  (QuuibTpoBaHuss W QuibTpaT KoHOEeHTpuposain. (OcraTok
pactBopstin B auxjiopmerade (JAXM) U mpoMbIBaJIM HACBHILIEHHBIM BOJIHBIM PacTBOPOM
Na,S,03 wu coneBeiM pactBopoM. Opranuueckuit cijoi cymunan Haa NaxSOs u
KOHLeHTpupoBainu. (OCTaTOK OYHMINAIM Ha KOJOHKE C CHJIMKareieM ¢ IOJy4YeHUEM

coequnenus 111-3 (16,4 r, 69%). UDP-KXMC: m/z = 478 [M+H]".

[00599] Ilpumep nmonyuenust (111-4): x pactBopy coenunenus 111-3 (17,0 r,

35,6 mmomb) B Oe3pomHoM numetwidhopmamune (JIMD) (300 mim) mpu 0°C  mpu
nepeMenuBaHuM 1Mo KarusiM B TeueHue 20 muH nobasysuu pactsop -BuOK (10,0 r, 89,1
mmonb) B JAM® (120 mi). IlepemermnBanue npogomxkanu npu 0°C B Teuenue 45 MuH, a 3aTeM
N00aBJISUTM KOHIEHTPUPOBAHHYIO CONSIHYIO Kuchoty (4,5 mu). pH noBogwnmm no 8-9 myrem
nobasnenust HacbimeHHoro pacteopa NaHCO;. Ocanok ymansnu myreM (QHIBTPOBAHHS H
¢$unbTpaT pacTBOPSUIM B 3THJALETaTe. PaCTBOP MPOMBIBAIN COJIEBBIM PACTBOPOM H CYLIMIIU
Haa Na,SOs. PacTBopuTenb ynansiiM M OCTaTOK OUHMIIANIM HA KOJOHKE C CHJIMKarejieMm C
nonyueHuem coenunenus 111-4 B Bume Oejoro TBepmoro BemectBa (8,6 T, 69%). UDP-

XKXMC: m/z = 350 [M+H]*.
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[00600] Ipumep monyuenus (111-5): k pacrsopy BnEt;sNCl (37,4 r, 0,16 monb)

B MeCN (600 mn) mpu nmepememmBanuu nodasisuin NaNs (10,8 r, 0,16 momp). Cmech
oOparaObIBasii yIbTPa3ByKoM B TeueHue 20 MuH, a 3ateM nepememnuBanu npu KT B TeueHue
16 gacoB. PactBop ¢unbTpoBanu B pactBop coenuHenus: 111-4 (11,5 r, 32,9 mmons) u N-
metunmopdommna (3,5 r) B 6e3sonHoM TI'® (200 mum). Cmech oxnaxganmu no 0°C u mo
karsiM gobasmsuin pacteop I (33,6 r, 0,14 monb) B TI'® (100 mu). IlepememuBanue
nponomkanu npu 0-10°C B Teuenme 20 wuacoB. [loGammsnmm N-aueTwimucTenH 1o
MpeKpalieHus: BbineNeHus: ra3a. JloOaBisin HachIEeHHBIH BOXm. pactBop NaxS»03; mo
MIOJIy4EHHUST CBETIIO-JKENITOTO pacTBOpa. PacTBOp KOHLIEHTPUPOBAIH, a 3aTeM pa30aBisuin DA.
Opranudeckyro a3y MpOMBIBAIH COJIEBBIM pacTBOpOM U cyirin Hax Na,SO4. PactBopurens
YAQISUIA U OCTATOK OYHWIIANIHM Ha KOJIOHKE C CHUJIMKAresieM ¢ rnojy4deHueM coenuHenus 111-5

(14,7 1, 84%). UDP-KXMC: m/z = 519 [M+H]".

[00601] Ilpumep nmonyuenust (111-6): x pactBopy coenunenus 111-5 (12,5 r,

24,8 mmonb) B Oe3BogHoM mupuanne (200 mu) npu 0°C mpu mepeMeIrnnBaHUU MO KaIlIsiM
nobasmsiu BzCl (4,3 1, 30 mmonb). 3atem cmech nepemermmBanu npu KT B teuenue 10
yacoB. Peakuuro racunmu HoO u pactBop koHueHtpuposaiu. OcTaTok pacTBOpsuiM B DA u
npoMbIBasii HackleHHBIM pacTBopoM NaHCOs. Opranudeckuii cnoit cymunu Hag Na,SOy u
KOHLeHTpupoBainu. (OCTaTOK OYHMINAIM Ha KOJOHKE C CHJIMKareieM ¢ IOJy4YeHUEM

coequnenus 111-6 B Bune Gemnoii nenst (11,2 r). UDP-KXMC: m/z = 623 [M+H]".

[00602] Ipumep nmoayuenns (111-7): coequnenne 111-6 (9,43 r, 15,2 MMOIB),

BzONa (21,9 r, 152 mmonb) u 15-kpayHn-5 (33,4 r, 152 mmonb) cycniernupoBaiu B 200 mu
JIM®. Cmech nepemerunBanu npu 60-70°C B Teuenue 3 queit. Ocagok yaaisid Mpy MOMOIIU
¢buapTpoBaHus U GuiabTpaT pasdasisuin DA. PacTBOpeHHBIE BElIECTa MPOMBIBATH COJIEBBIM
pacTBopoM u cymmiu Hax NaySO4. PacTBOopuTenb yOAISIN U OCTATOK OYHUINAINA HAa KOJIOHKE €
cumKarejaeM ¢ mnojydeHuem coenuHeHust 111-7 B Bunme Oenoit menwr (4,4 1, 46%). UDOP-

KXMC: m/z = 617 [M+H]".

[00603] Ilpumep monyuenust (111a): coegunenue 111-7 (4.4 r, 7,13 Mmomb)

pactBopsuin B 100 MJ HachILIEHHOIO METAHOJBHOI'O pacTBOpa aMMHaka M IOJy4deHHbIN
pactBop nepememuBanu npu KT B Teuenue 14 wacos. PacTBopuTenb ymaisyii U OCTATOK
OUMINATN Ha KOJOHKe ¢ cuiukareneM (pactBopamu JIXM/MeOH ot 30:1 mo 10:1) ¢

nonyueHuem 111a B Bune Oenmoro tBepaoro emectsa (1,9 r, 88%). '"H-amMmp (CDs0D, 400
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MI'n) 67,70 (d, J=7,6 T, 1H), 6,40 (t, J=72Tu, 1H), 5,93 (d, J=7,6 Ty, 1H), 4,50 (t, J =

13,2 T, 1H), 3,88 (dd, J; = 12,0 T, J; = 26,8 T, 2H); UOP-MC: m/z = 305 [M+H]*, 609
[2M+H]".

HPUMEP 109

IIpumep noavuenusa coenunenus (112a)

BzO F HO F
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[00604] Ilpumep nmonyuenust (112-2): x pactBopy coenunenus 112-1 (21,0 r,

85,7 mmonb) B JIM® (100 M) mpu mepeMeLlIMBAHUM TOPUUSMH HOOABISIM aHTUAPU
OeH30iHON KUCIOThI (9,66 T, 87 Mmonb). Cmech mepememuBann npu KT B TeyeHune HOUH.
PactBoputens ypansnu npu MOHMXKEHHOM JnaBieHuM U octatok pactupanu ¢ CH.Cl c

nojyueHueM coenuHenus 112-2 B Bune Oenoro TBepaoro Bemectsa (29.90 r, 100%).

[00605] Ilpumep moayuenus (112-3): k cycnensuu coeguHenus 112-2 (10,0 r,

28,65 mmonb), PPh; (15,01 1, 57,30 mmosb) u nupuanaa (20 mit) B 6esogaom TI'® (100 min)
npu 0°C mpu mepemMermrBaHuy 1Mo Karisim aodasisuia pacteop b (14,55 r, 57,30 mmons) B

TT'® (50 mn). Tlocne nobaenenus cmeck HarpeBanu a0 KT u mepememuBanu B TeueHue 14
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yacoB. Peakumio racuiM HaCBIIIEHHBIM BOOHBIM pacTBopoM NapS$,03 (150 M) wu
skctparupoBanu DA (100 mn, 3 pasa). Opranudeckuil cnoit cymmnu Haa NaxSOs u
KOHIeHTpupoBaiu. (OCTaTOK OYHMINAJIM HA KOJIOHKE C CHJIUKarelieM (pacTBOpamMu
JAXM/MeOH ot 100:1 no 50:1) ¢ nonyuenuem coenuHenusi 112-3 (4,61 r, 35,1%) B BUne

0eyoro TBepAOro BEMECTRA.

[00606] Ilpumep nonyuenus (112-4): x pactBopy coeauHenus: 112-3 (4,6 r,

10,02 mmonp) B Oe3BomrOM M@ (100 mun) mpu 0°C mpu mepeMeurBaHUM MO KaIljisIM B
teuenne 10 muH pobGammsuin cycnensmo -BuOK (3,36 1, 30,06 mmone) B JIM® (20 mi).
Cwmech nepememnBanu npu KT B TeueHue 2 yacoB. 3aTeM peakIMIO raCHJIM HACHIIEHHBIM
BonHbIM pacTBopoM NH4Cl (50 mui) u skcrparupoBanu TI'® u DA. Opranudeckuil cioit
IIPOMBIBAJIN COJIEBBIM pacTBOpoM U cymuin Hax NaySOs. PacTBoputesnb yaaisiig U OCTaTOK
OUMINATH Ha KOJIOHKe C cuiukarenem (pactsopamu MeOH/AXM or 1/100 go 1/30) ¢

nonyuenuem coeaunenus 112-4 B Bune 6esoro Teepaoro Bemectsa (3,30 1, 99,6%).

[00607] Ipumep nmoayuenmst (112-5): k pactBopy BnEt:NCI (11,69 r, 50,2

mmoiib) B MeCN (50 mr) nmpu nepemermmBanuu qodasisum NaNs (3,26 T, 50,2 mmoinb). CMech
obpabaTbiBasiu yibTpa3BykoM B TeueHue 20 mMuH, a 3aTteM nepememnuBanu npu KT B TeueHue
16 gacos. PactBop ¢unbTpoBanu B pactBop coenmuenus 112-4 (3,31 r, 10,02 mmonb) u
NMM (5,02 r, 50,2 mmonb) B O0e3pogHom TT'® (80 mui). Cmech oxnaxkganu go 0°C u mo
karmsimM pobasisuin pacteop I (12,5 1, 50,2 mmone) B TI'® (40 mun). TlepememmBanue
nponomkanu npu 0-10°C B Teuenme 20 wuacoB. [loGammsnmm N-aueTwimucTenH 1o
MpeKpalieHus: BbinejaeHus: ra3a. J{oOaBnsym HachIeHHBIH BOAHBIA pacTBop NaxS,03; mo
MIOJIy4EHHUST CBETIIO-JKENITOTO pacTBOpa. PacTBOp KOHLIEHTPUPOBAIH, a 3aTeM pa30aBisuin DA.
Opranudeckyro a3y MpOMBIBAIH COJIEBBIM pacTBOpOM U cyrin Hax NaSO4. PactBopurens
VAU U OCTaTOK OYMINAJN Ha KOJOHKE ¢ cunukareneM (pactsopom [19:2A:IXM = 1:1:1)
¢ nmonyuenueMm coennaennst 112-5 (14,7 r, 84%) B Bune Oenoli meHsbI. '"H-amMmp (CD;s0D, 400
MTI') & 11,41 (s, 1H), 8,19 (d, J = 7,2 T'y, 1H), 8,00 (d, J = 7,2 T'u, 1H), 7,62-7,66 (m, 1H),
7,50-7,54 (m, 2H), 7,39 (d, J = 7,2 T'u, 1H), 6,44 (d, J = 6,8 T'u, 1H), 6,13 (d, J = 20,4 T',
1H), 5,36-5,41 (m, 1H), 4,70-4,76 (m, 1H), 3,72 (dd, J; = 17,6 ', J> = 11,6 I'u, 2H).

[00608] Ipumep monyyenus (112-6): k pactsopy coenuHenusi 112-5 (3,6 r, 7,20

MMOJb) B OespogHoM mwpuambHe (80 mu) mpu 0°C mpu mepeMemnBaHHM 10 KaruisiM

nobassuiu BzCl (1,31 r, 9,36 mmons). Cmech nepememuaiu npu KT B Teuenne 10 1acos.
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Peaxiuro racunmu H,O u pactBop koHueHTpupoBanu. OcrtaTok pacTBopsiii B DA H
MIPOMBIBAJIN HACBILEHHBIM BOAHBIM pacTBopoM NaHCO; Opranudeckuil cioil CyLiuiu Haj
Na;SO4 u xoHueHtpuposaiu. OCTaTOK OUMIIANU HAa KOJOHKE C CHJIMKareneM (pacTBOpaMu
II3/3A or 10/1 mo 1/1) ¢ nonydenuem coegunenus: 112-6 (3,2 r, 73,7%) B Bune OnemHO-

JKEJITOU EHBDI.

[00609] Ilpumep nonyuenus (112-7): coemqunenne 112-6 (2,0 r, 3,31 MMOIB),
BzONa (4,76 t, 33,1 mmonb) u 15-kpays-5 (7,28 r, 33,1 mmonb) cycnienguposanu B M@

(100 mm). Cmecp nepememinBanu npu 60-70°C B teuenue 3 nHeil. Ocafok ynausid Nnpu
nomomy (uapTpoBaHus W (uibTpar pasdaBmsuin DA. PacTBOp NpOMBIBATIH COJIEBBIM
pactBopoM u cymmiad Hag Na,SO,. PacTBopHUTENh yAAISIN H OCTATOK OYHIIAIN Ha KOJOHKE C
cunukaresem (pactsopamu I13/3A ot 4/1 no 2/1) ¢ nonyuenunem coenunenus 112-7 B Buzge

cBeTI0->kenTol nenkl (1,0 r, 50,7%).

[00610] Ilpumep monyuenus (112a): coenunenne 112-7 (0.5 g, 0,84 mmounb)

pacTBOpsUIM B HACBHIIIEHHOM METAaHOJbHOM pactBope ammuaka (30 M) U cMech
nepemeninBanu npu KT B reuenune 14 vacos. PacTBoputens yaansan U OCTaTOK OYHUINATIH HA
KoJioHke ¢ cumkarenem (pacrsopamu JJXM/MeOH ot 30:1 go 10:1) ¢ nonyuyernunem 112a B
Buze Oesoro Teepaoro Bemectra (0,11 r, 41,8%). 'H-samP (CD30D, 400 MI') 67,83 (d, J =
7,6 I'u, 1H), 6,10 (dd, J; =19,6 I'y, J, =1,6 'y, 1H), 5,94 (d, J =7,6 'y, 1H), 5,10 (ddd, J; =
53,6Tu, J,=52Tu, J;3=12Tq, 1H), 4,57 (t, J =52Tu, 1H), 3,82 (dd, J; =380, J, =
12,4 Tu, 2H); UDP-MC: m/z = 287 [M + H]", 573 [2M+H]".

HPUMEP 110

IIpumep noavuenusa coenunenus (113a)
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[00611] Ilpumep nonyuenus (113-2): k pacteopy coenuenus 113-1 (4,6 r, 16,2

MMoJib) B Oe3pogHoM rupuanne (40 mi) npu 0°C no kamsm godasnsmm BzCl (7,3 1, 51,8
mmonb). Cmech nepememnBanu npu KT B Teuenue 14 uvacos. Peakuuio racunmu H,O u
pacTBOp KOHIEHTpupoBadu. OCTaTOK pacTBOpsUIM B DA W MPOMBIBAJIM HACHIIEHHBIM
pactBopoM NaHCOs;. Opranudeckuii cioii cymunun Hajg Na,SOs U KOHIEHTPUPOBAJH.
OcraTok ouMinanu Ha KOJOHKE ¢ cunmkarenem (pacrsopamu I12/2A or 10/1 mo 1/1) ¢

nonyueHuem coenunenns 113-2 (7.4 r, 84,1%).

[00612] Ilpumep nonyuenus (113-3): coemqunenne 113-2 (7.4 r, 12,4 MMOIB),
JIMAIT (3,1 r, 24,8 mmons), TPSCl (7,5 1, 24,8 momb) u EtsN (2,5 r, 24,8 mMmomb)

cycrienauposain B MeCN (50 mi). Cmech nepememmBanu npu KT B Teuenue 14 uvacos.
PactBoputens ynamsiiu U octatok pactBopsuin B pactBope NHsz (200 mn) B TT'®@. Cmech
nepemeninBany npu KT B Teuenue 2 yacos. PacTBopuTens yaansan U OCTaTOK Ha KOJIOHKE C
cunukareiem (pactsopamu JIXM/MeOH ot 100:1 mo 50:1) ¢ monyueHHeM HEOUHILIEHHOTO
npoxnykTa. HeounieHHbIi mpoayKT pactBopsin B 6e3BogHoM nupuande (50 mu) u npu 0°C
no karisim pobasisui BzCl (1,7 1, 12,2 mMmons). Cmech nepememuanu npu KT B TeueHue
14 gacos. Peakuro racunmu H,O u pacTtBop koHueHtpupoBaiu. OCTaTOK pacTBOPSUIH B DA U
npoMbIBasii HackleHHBIM pacTBopoM NaHCOs. Opranudeckuii cnoit cymunu Hag Na,SOy u
KOHLeHTpUpoBaiu. OCTaToK OYMINAIM Ha KOJIOHKE ¢ cuiukareneMm (pactsopamu I13/3A or

10/1 no 1/1) ¢ monyuenuem coenunenusi 113-3 B Bune Oenoii nensl (4,2 r, 48,4%).

[00613] Ilpumep monyuenus (113a): coegunenwe 113-3 (4,2 r, 6,0 MMOJb)

pactBopsiin B 200 MI HAchIUIEHHOIO METAHOJBHOIO pacTBOpa aMMHUaka M CMeChb

nepememuBanu npu KT B Teuenue 14 wacos. PacTBopurens ynamsuiu, a 3aTeM n00aBIsuU
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Boay. BomHyto cMech Heckonbko pa3 nmpoMbiBasid JIXM U mHOGUIM3UPOBAIH C MOJYyYEHHEM
113a B Buze Oenoro TBepaoro Bemectsa (1,5 r, 88%). 'H-simP (CD50D, 400 MI'u) 0 7,74 (d,
J=72Tu, 1H), 6,43 (d,J=5,6T'u, 1H), 5,87 (d, J=7,6 'y, 1H), 4,39 (dd, J; =2,4T'1, J> =
5,6 T, 1H), 4,15 (d, J = 5,6 T'u, 1H), 3,80 (s, 1H). UDP-MC: m/z = 285 [M+H]".

IHPUMEP 111

IIporuBoBupvcHbIe Hecaenosanuss PCB

[00614] UccnenoBannss  cHwxkenuss LD  (uuromaroreHHoro  sddexra)
MIPOBOJUJIA B COOTBETCTBUU C omucaHueM, npuseneHHbM B Sidwell and Huffman et al., Appl
Microbiol. (1971) 22(5):797-801 ¢ wHe3sHauutenbHbiMu wu3MeHeHussMu. Knerku HEp-2
(ATCC) B xonnenrparuu 6000 knerok/nynka napumuposanu PCB mrammom Long (ATCC)
MPU MHOXXECTBEHHOCTH 3apakeHus (m.o.i.) 0,01 u kaxnoe u3 UCCIEAYEeMbIX COSTUHEHUN B
IBYX TOBTOPHOCTSIX BBOOWJIM B JIYHKM B KOHEUHbIX KoOHHeHTpammsx 100 mMxM ¢
MPUMEHEHUEM MOCTamuiHOro pasbasnenust 1/3. Jns kakgoro w3 COENMHEHUN JBE JIYHKU
NPUMEHSUTH B Ka4eCTBE HEMH(PUIIMPOBAHHOTO, HEOOPaOOTAaHHOTO KJeTouHOro KoHTpos (CC)
U B JIB€ JIYHKH Ul KaKJOTO HUCCIIEyeMOro COeIMHEHUs] BBOAMIN TOJIbKO BUPYC B KauecTBE
koHTpoJis pertnkaunn supyca (VC). UccnenoBanue npekparnanu yepe3 6 gHEH, 10 TOTo, Kak
BCE KJIETKU B MH(PHUUHUPOBAHHBIX HEOOPaOOTAHHBIX KOHTPOJBHBIX JYHKAX JEMOHCTPHUPOBAIU
NPU3HAKH BUPYCHOM LMTONAaTONOruu (0Opa3oBaHME TMIAHTCKUX KIETOK, cuHumTHsA). Ilo
3aBEpUICHUN MHKYOAIllMu B KOKAYIO JYHKY noOasisuiu 20 Mk peareHta kit-8 mns monmcuera
kiaerok (CCK-8, Dojindo Molecular Technologies, Inc.). Ilocne 4-gacoBoli mHKyOauuu B
Ka)X70H KJIeTKEe B COOTBETCTBUM C MHCTPYKLMEH MO UCIMOJNIb30BAHUIO H3MEPSUIM MOTJIOLIEHHE,
50% s¢dexruBnyro konuentpauno (ECsp) paccuuThiBamu ¢ IPUMEHEHHEM PErpecCUBHOTO

aHanu3a Ha OCHOBe cpenHero 3HadeHust O.D. nns kax ol KOHIeHTpalui COeIMHEHNI.

[00615] Hccnenosanusa Ha ocHose [P (monumepasHo#l LenHONW peakuuu) c
obOparHoli TpaHckpuruuedi nposogmmm Ha kierkax HEp-2 (ATCC: CCL-23), kotopsie
BbICeMBaJM B KoHUeHTpauuu 20000 kjeTrok/nmyHka B 96-TyHOUHblE IUIAHLIETHI U
UHKYOUpOBalu B TeueHHe HOouu. Kakpoe M3 MCCIenyeMbIX COEAMHEHHUH MOCIEAOBATENbHO
pasbaBmsun 1/3 m npobasmsin k knerkam HEp-2 B nByx mostopHOCTsIX. HaumbGonbmas

KOHEYHAs KOHLEHTpaUus sl KaKaoro u3 coenuHeHuit cocravmsuia 100 MxM. Ilocne 24-
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4acOBOH mpeaBapuTeNbHON WHKyOaumu K coenuHeHusiMm nodasisuiu PCB A2 (ATCC: VR-
1540) mpu 3Hauennn MOI, cocrapmsromem 0,1. s kaxmoro w3 COENMHEHUI ABE JYHKH
NPUMEHSUTH B Ka4eCTBE HEMH(PUIIMPOBAHHOTO, HEOOPaOOTAaHHOTO KJeTouHOro KoHTpos (CC)
U B YETbIpe JIYHKHU JJIsI KaXXAOrO HCCIENYEeMOro COEAWHEHHUs] BBOAWINM TOJBKO BHUPYC B
KauecTBe KOHTposst perummkauuu Bupyca (VC). HccnenoBanme npekpamanu depes 4 nHA
nocjae MHPUUUPOBAHUS BUPYCOM U KOHAMLIMOHUPOBAHHYIO CPENy YIOAJSIN AJISl BBIIEICHUS
PHK Bupyca. KonuuecrBa PCB wusmepsiiu npu nomouu I[P B peanbHOM BpeMeHU C
npuMeHeHneM Habopa crienuduuHbix npaiMepos 1 pod PCB. JlanHble aHATH3UPOBAIN TIPU
NOMOIM TporpamMMHOro obecneueHust Prism, ompenenss ECS50, kak KOHLEHTpaLHIO
JIEKAPCTBEHHOTO CPEICTBA, KOTOpasi CHIDKAET BUPYCHYIO Harpy3ky Ha 50% OTHOCHTENBHO

BUpycHOro koHtpos (VC).

[00616] CranpaptHble uccinepoBaHus nonumepassl PCB  nposogunun B
NPUCYTCTBUHM 3 MKJ 3KCTPaKkTa KJeTOK, uHpuuupoaHHeix PCB, B peakunonHom Oydepe,
conepskamem 50 MM tpuc-arierataoro Oydepa ¢ pH 8, 120 MM arerara K, 4,5 mM MgCl,,
5% rmuuepuna, 2 MM DATA, 50 mxr/mn BCA (Opramii ceIBOpOTOUHBIH anpOymuH) u 3 MM
ATT (autuorpeuron). s uHuuuupoBanus cuntesa PHK npu 30°C B Teuenue 120 mMuH
UCIIOJIB30BAJIM  MCCIEyeMble COEIUHEHUS B pa3JIMYHBIX KOHLEHTpaLUsX, B KauecTBe
H30TOMHOTIO Mapkepa mnpuMeHsin panuoaktuBHbli 33P I'T® (ryanosmntpudocdar) (15
MkKu). Peakmmio ocranaBnmmBanmu nytem poOasieHuss S0 MM DJITA u obpasust PHK
ounmani npu nomomu G-50 3KCKIIIO3HMOHHBIX LEHTPU(YKHBIX KOJOHOK M SKCTPAKIMU C
npuMeHeHneM ¢enona u xjopodopma. Papmomeuensie PHK mpomykTel pasgensnu mpu
noMoIiu 3yekTpodopesa ¢ mpuMeHeHneM 6% monuakpuaaMuIHOro rens ¢ ThD (Tpuc-0opar-
O/JTA), BU3yanusupoBajlu U IMPOBOAWIM KOJMYECTBEHHYIO OLIEHKY I1OCJIE€ BbIBEAEHMs Ha
skpaH phosphorlmager. xciepuMeHTsl IO UHrHOMpoBaHuio nonumepassl (ICsy) mposoawIN
AHAJIOTHYHBIM CIIOCOOOM B MPHUCYTCTBHH HCCIIEAYEMBIX COSIUHEHHH C YBEINYHUBAIOLIMMHCS

KOHUCHTPALUAMH.

[00617] Kax nokazano B Tabnuuax 6 u 7, coenunenust Gopmyael (1), popmysasl
(II) u popmyast (I11) SBISIFOTCS AKTUBHBIMU B UCCIenOBaHUU. B Tabnnue 6 «A» yka3bIBaeT Ha
3HaueHue ECsg < 2 MkM, «B» ykaspiBaer Ha 3Hauenne ECso > 2 MM u < 10 MM, u «C»
ykasbiBaeT Ha 3HadeHne ECsy > 10 MkM u < 50 MxM. B Tabmune 7 «A» yka3biBaer Ha
3HaueHue ECsy < 1 MkM, «B» ykassiBaer Ha 3HaueHue ECsp > 1 MkM u < 10 MM, u «C»

ykasbiBaeT Ha 3HadeHne ECsp > 10 MkM u < 100 MxM.
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Tabauua 6 — AKTUBHOCTb COSIUHEHUN, OINMPEAEJEHHAs] NPU HOMOIIU HUCCIIEIOBAHUNA

nonumepassl PCB

Ne ECso Ne ECso Ne ECso Ne ECso Ne ECso

352 | A |36i |B |56c | A |96 | A | 97g | A

36a A |36 |B S6da | A 97c A 98b A

36¢ A |[56a |B S56e A 97d A 98c A

36e A 56a | B 97a A

Tabmuua 7 — AKTUBHOCTb COSIUHEHUN, OINMPEAEJEHHAs] NPU HOMOIIU HUCCIIEIOBAHUN

TIIIP ¢ oGpaTHO TPaHCKPUIILIUEH

Ne ECso Ne ECso Ne ECso Ne ECso Ne ECso Ne ECso

la C 14a A 28a B 48a B 81la B 106a C

2a C 20a B 30a A 50a A 82a A 108a B

3a A 21a A 31a B 52a A 83a B - -

4a C 22a C 33a A 58a C 85a A - -

Ta A 23a A 39a B 69a A 86a A - -

9a C 25a C 41a B 71a A 87a A - -

11a B 26a B 46a B 73a C 92a C - -

13a C 27a B 45a C 76a A [105a| C - -
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HHPUMEP 112

IIpoTHBOBHPYCHBIE HCCJETOBAHHUS TPHIINA

[00618] Knerku kapumnomsl jnerkux yenoseka AS49 (ATCC, Manassas, VA)
BbICeHMBaIM ¢ MIoTHOCThIO 5 x 10* kmerox/mn (5 x 10° KJICTOK/JlyHKa) B Cpene IJisi
uccaenosanus (F12 cpena Xoma ¢ 0,3% DBC, 1% cMmechro NEHULUIUTUH/CTPENTOMULIUH (BCE
npousBeneHsl Mediatech, Manassas, VA) u 1% JACMO (Sigma-Aldrich, St Louis, MO)) B 96-
JyHOYHBblE TutaHIIeTol. Yepes 24 waca K KieTkaM A00aBISUIM CEPUIHO pa3OaBJIECHHBIC
UCCIielyeMble COCIMHEHUS] M JOMOJHUTENbHO WHKYyOHupoBain B TeueHue 24 uacos. Kierku
uHpummpoBamn mrammoM rpumma A/WSN/33 (HINI) (Virapur, San Diego CA) B
kommuectBe 250 ME/nynka u unkyouposanu nipu 37°C B armocdepe 5% CO, B Teuenue 20
yacoB. HanocamouHyro >KHAKOCTb KJIETOYHOH KyJNbTYpbl ACHUPUPOBAIM M K KIETKaM
nobasnmsm 50 mxn 25 MM 2’-(4-merunymbemnmudepmin)-a-D-N-aneTuinHe paMuHOBOM
KHCJIOTBI (Sigma-Aldrich), PacTBOPEHHOU B 33 MM MES (2-(N-
MopdonuHo)3TaHCyIbGoHOBast kuciora), pH 6,5 (Emerald Biosystems, Bainbridge Island,
WA). Tlocne makyGaumnu npu 30°C B TedeHune 45 MUH PEAaKIHMIO OCTAHABJIMBAIH IyTEM
nobasiennst 150 wmxn crom-pearenta (100 MM rmumwH, pH 10,5, 25% ostaHon, Bce
npousBeneHbl Sigma-Aldrich). ®ayopecueHuno H3Mepsuid ¢ TpPUMEHEHHEeM (UIBTPOB
BO30Y KAeHHs 1 UCTycKaHus ipu 355 u 460 HM, COOTBETCTBEHHO, HA MHOTO()YHKIIHOHATBHOM
minaHmerHoM a"anmuzarope Victor X3 (Perkin Elmer, Waltham, MA). LluroTokcudHOCTH
HEeMH()ULIMPOBAHHBIX AHAJOTHYHBIX KYJbTYp Ompenensian myrteM pnoOammeHust 100 Mxin
pearenta CellTiter-Glo® (Promega, Madison, WI) u unky6auun npu KT B Teuenue 10 mMuH.

JIFOMUHECHIEHIIMIO M3MEPsTH Ha MHOTO(YHKIIMOHAJIHPHOM TUTAHIIIETHOM aHaiu3arope Victor

X3.

[00619] Kak nmokazano B tabnuue 8, coenuaenus popmysl (I), popmyner (ID) u
dbopmyibl (I1I) SBASIFOTCST AKTUBHBIMHU B MCCJIEIOBAHUY, TIPHYEM «A» YKa3bIBAET HA 3HAUEHUE
ECsp < 20 mMxM, «B» yxaszeiBaer Ha 3HaueHue ECsyp > 20 MmxM u < 100 MM, u «C»

ykasbiBaeT Ha 3HadeHne ECsp > 100 MM u < 250 MxM.
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Tabauua 8§ — AKTUBHOCTb COESIMHEHUN

Ne I/IHFI/lﬁl/I(i:)OBaHI/IH Ne I/IHFI/lﬁl/I(i:)OBaHI/IH
la C 20a C
2a C 2la C
3a C 22a C
4a C 23a C
6a C 25a A
Ta C 26a C
9a C 27a B
12a C 28a C
16a C 30a C
17a C 3la C
18a C 39a B
IHPUMEP 113

HccaenoBanye noJuMepasbl FPUIIHA

[00620] Tpumep mnomumepasbl PEeKOMOMHAHTHOI'O BHUpPyCa TPHIIIA TOJIYYaH
cornacHo orucannio (Aggarwal S. et al., PLoS ONE 2010). CranmapTHble UCCIEIOBaHUS
nonumepusanrn PHK nposogmnu B mpucyrersuu 0,15 MM ¢epmenta, 1,5 MM 50-mepHo#
onuronykieotuaHoi marpuubl, 400 MxkM Al mpaliMepa U HcclenyeMbIX COEIUHEHUN B
Pa3NIUYHBIX KOHIEHTPALMSIX, KOTOpble COBMECTHO MHKyOmposanu mpu 30°C B TeueHue 40
MUHYT. B kauecTBe H30TOMHOrO Mapkepa MNpUMEHSNIN paauoakTuBHbli 33P I'T®,

pamuomeuenbie PHK mponyktsl pasmernsiiu mpu momoinu 3jekrpodopesa ¢ MprUMEHEHHEM
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15% nonuakpunamunHoro renst ¢ ThD, Bu3yanusupoBaiu U NMPOBOJWIM KOJHYECTBEHHYIO
OLIEHKY IIOCJIe BBIBEAECHUsI Ha dKpaH phosphorlmager. DkCnepuMeHThI 10 MHTHOUPOBAHHIO
nosumepasel (ICsp) MPOBOAMIN aHAJOTMYHBIM CIOCOOOM B MPHCYTCTBUU HCCIIENYEMbIX

COeI[I/IHeHI/Iﬁ C YBCIIMYUBAOIUMUCA KOHLUCHTPALUAMH.

IHPUMEP 114

Hcecenenosanue supyca naparpunna tuna 3 (PIV-3) npu nomomu P ¢ o0paTHoOi

TPAHCKPHUIILIHEH

[00621] UccnenoBannss Ha ocHoBe IILIP ¢ oOparHO# TpaHCKpUMIHEH
npoBoauiu Ha kierkax A549 (ATCC: CCL-185). Knerku A549 BbicenBaiy B KOHLEHTPALIUN
20000 knerok/nyHka B 96-TyHOUYHBIE TUIAHIIETHI M UHKYOHpOBaiU B TeueHne Houl. Kaxmoe
U3 UCCIIENYyEeMBbIX COCIUHEHHH MOCIeNOoBaTeIbHO pazOaBisiu 1/3 m molaBisin K KIETKam
A549 B nByx mnOBTOpHOCTsIX. Haubojbinas KOHeYHAas KOHLEHTpPAUUs JUIsl KaKAOTo U3
coenuneHuil cocraBmsa 100 mMxkM. Ilocne 24-yacoBoil mpenBapUTENbHOW WHKYOALMH K
COeMHEHUsM N00aBsLTH BUpyC maparpumnma denoseka tumna 3 (hPIV3, ATCC: VR-93) npu
MHOkeCTBeHHOCTH 3apaxkeHus (MOI), cocrapnsromeit 0,1. [{1s1 kakaoro u3 COeIUHEHUN IBE
JYHKA TIPUMEHSJIM B Ka4yecTBe HEMH(PHUIMPOBAHHOTO, HEOOPaOOTAHHOrO KJIETOYHOTO
koHTpouist (CC) U B ueTkIpe JYHKHU JJIs1 KaXKA0r0 UCCIIeyeMOro COeAMHEHNsl BBOJUIIN TOJbKO
BUPYC B KauecTBe KoHTpouss perunkauuu Bupyca (VC). MccnenoBanne mpexpamanu yepes 7
OHEeW mociae WH(PUIMPOBAHUS BUPYCOM M KOHAMIMOHMPOBAHHYIO CpeNy YIOAJBLIH IS
Boiienienust PHK Bupyca. KomuuectBa Bupyca hPIV3 wusmepsiiu nmpu nomomu IILP B
peaJpbHOM BpPEMEHH C NMpUMEHeHHeM Habopa cneunpuyHbXx mpaiiMmepoB m mpod hPIV3.
JlaHHbIe aHAIM3UPOBAJIH MPH IIOMOLIH PorpaMMHOro odecrnieuenus Prism, onpenensiss EC50,
KaK KOHLIEHTPALMIO JIEKAPCTBEHHOI'O CPENCTBA, KOTOpas CHUXKAET BUPYCHYIO Harpy3Ky Ha
50% otHocurenpHO BupycHoro koHtpouss (VC). Kak BUIHO U3 pe3ynbTaToB, MPUBEACHHBIX B
tabmune 9, coenunenus gopmyisl (1), popmyast (II) u popmyser (I11) ABAAFOTCS AKTUBHBIMU
B otHoweHuu hPIV3, npuuem «A» ykasbiBaeT Ha 3HaueHue ECsy < 20 MmxM, «B» ykasbiBaer

Ha 3HaueHne ECsy > 20 MxM u < 100 MxM, u «C» ykasbiBaer Ha 3HaueHune ECso > 100 MmxM.
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Tabnuma 9
Ne ECs5y (MxM) Ne ECs5y (MxM) Ne ECs5y (MxM)
3a A 22a C 71a C
6a C 23a C 111a A
Ta A 40a C 112a A
9a C 43a C 113a C
20a C 69a A

IHPUMEP 115

Hcecenenosanue supyca naparpumna tuna 3 (PIV-3) npu nomMomm yCHjaeHHoro

duayopecuentHoro 6enka (eGFP)

[00622] Hccnenosanust Ha ocHoBe HPIV3-eGFP nposonmnm Ha knetkax AS549
(ATCC: CCL-185). Knerku A549 BriceuBanu B koHueHTpauuu 20000 knerok/nmyHka B 96-
JYHOYHBIE TUIAHIIETBI M MHKYOMpPOBaIM B TeueHHe HOUM. Kaxmoe U3 HCCIeayeMbIX
COeAMHEHUI mocnenoBarenbHo pasdaeysimn 1/3 u pobaBmsuim k kietkam AS549 B nByx
noBTOpHOCTSIX. Hanbonbinas KOHEYHAast KOHLEHTPALUS IJIsl KAKAOrO M3 COeIUHEHHH
cocraisiia 100 mMxM. Ilocne 24-yacoBoil mpenBapUTENbHOM HHKYOALMHM K COEIUHEHHSIM
nobassiu hPIV3-eGFP, (Roth et. al., Antiviral Res. (2009) 82(1):12-21.) npu 3Ha4YeHUU
MOI, cocrasmsiromem 0,1. st kakaoro U3 COEAMHEHUN ABE JIYHKU MPUMEHSIA B KA4€CTBE
HenH(pUIupoBaHHOTO, HeoOpaboTaHHOTo KieTodHOro KOHTPOJst (CC) U B YETHIpe JIYHKHU AJIs
KaQXXJ0r0 HCCIeNyeMOro COEAMHEHMsI BBOIWJIM TOJBKO BHPYC B KauecTBE€ KOHTPOJS
peruukannu Bupyca (VC). Mccnenopanne npekpamany 4epe3 3 AHsS Mocie WHPUITUPOBAHUS
BUPYCOM IyT€M VIAJCHHs KOHAMNIMOHMPOBAHHOW cpenbl M J00aBIEHHS JIN3UPYIOIIETO
Oydepa RIPA B xommuectse 40 mki/nmynka. @nyopecuentHsiii curHan eGFP B nmsucHoM
Oydepe ompenensnn Ha TulaHeT-puaepe Victor 3. JlaHHBIE aHATM3MPOBAIHN MPH MTOMOIIN
nporpaMMmHoro obecrieueHust Prism, onpenernsist EC50, kak KOHLIEHTPALHMIO JIEKAPCTBEHHOTO

CpeICTBa, KOTOpas CHWKaeT BUPYCHYIO Harpy3ky Ha 50% OTHOCUTENbHO BHUPYCHOI'O
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koHTposst (VC). Kak BUOHO U3 pe3ysibTaToB, NMpPHUBENEHHbIX B Tabmuie 10, coemuHeHUs
dopmyast (1), popmynsr (II) u popmyner (III) sBsFOTCS akTUBHBIMH B OTHOImEHUH PIV-3,
npuueM «A» ykasbiBaeT Ha 3HaueHue ECsy < 20 mxM, «B» ykasbiBaet Ha 3HaueHue ECsp > 20

MKM 1 < 100 MxM, u «C» yka3zbiBaeT Ha 3HaueHue ECsg > 100 MmxM.

Tabmuma 10
Ne ECs¢ (MxM) Ne ECs5y (MxM)
3a A 40a C
4a C 43a C
6a C 69a B
7a A 71a C
9a C 111a A
20a C 112a A
22a C 113a C
23a C
HPUMEP 116

Hcecenegosanue 0JAIIK000PA3ZOBAHKS Ad BUpyca naparpunna tuna 3 (PIV-3)

[00623] Knetku MA-104 BelpamuBanmu B 24-JyYHOYHBIX IUIAHILIETaX [0
koH(uroeHTHOCTH 90% B TNPHUCYTCTBUHM MUHHUMAJbHON mnHTaTenbHOW cpensl (MEM),
nononHeHHOH 10% ¢eranbHoil Obrubeil chiBOpoTkH M anTHOMOTHKaMU (C-EMEM). 3arem
KJIETKH JIBOKIbl MPOMBIBAJIN HEMOJHONH MUHUMAaJbHON muTatenbHou cpenori (NC-EMEM).

Hccnenyembie oopasibl pactBopsiin B JIMCO 1o koHueHTpauuu Maccsl 10 MM.
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[00624] 3arem 0,5 M aJMKBOTHI HCCenyeMoro obpasla B Pa3IMYHBIX
KOHLIEHTPALUSAX MHOKYJHUPOBAIN B JIYHKH B TPEX MOBTOPHOCTSX M HHKYOMPOBAJIU B TEUCHHE
60 munyt npu 37°C B armocdepe ¢ 5% CO, mnna nuddysun ucciaenyemoro odpasua B
kiaetkax MA-104. Tlocne nHKyOaLMOHHOTO TepuoAa MaTouHbI pactBop PIV-3 uenoseka
pasmopaxkuBanu U pazdasmsuin NC-EMEM ¢ nonydeHueMm KoHUeHTpanuu Bupyca 104
BOE/mn. 3arem 0,1 M3 anukBOTy MHOKYJIMPOBAJIM BO BCE JYHKHM 32 HCKJIOYEHHEM JIYHOK
OTPHLIATENIbHOTO KOHTPOJII M KOHTPOJS TOKCHYHOCTH Hccieayemoro obpasua. Ilocrie
UHQUIMPOBAHUS IUIAHIIETH HHKYOHpOBay B TeueHne 72 yacos npu 37°C B atmocdepe ¢ 5%
CO,. Ilocne wnHKyOalMU MJIAHIIETHl HUCCIEAOBAIM MMOJ MHKPOCKOIIOM JJISI PETHCTPALlUH
LIUTOTOKCUYHOCTH. HajmocamouHble KUIKOCTH COOMpaly Al KOJWYECTBEHHOH OIIEHKU
BUpPYCa MpPHU TMOMOIIM CTaHIAPTHOTO HCCIIEAOBAHUS OyAIKooOpa3oBaHUsl C MPHUMEHEHHEM

kjeTok MA-104 B kauecTBe HHAUKATOPHBIX KJIETOK.

[00625] Jlnst mpoBeneHust uccieqoBanust OJsiikoodpa3oBanus kieTku MA-104
BBIPAIIUBAIA 1O KOH(IIOEHTHOCTH B 24-IyHOYHBIX IUIAaHIIETax. KIETKH MNpoMbIBAIN
0ecChIBOPOTOUHON Cpenoi nepes WHOKYISILMEH B IYHKU B JBYX IMOBTOPHOCTSIX C CEPUHHBIM
10-xpatHbIM pa3daBjieHHEM Hamocaao4HOro odOpasma. Uepes 1 uwac makyOamuu npu 37°C
oOpasubl OTCachlBAJIM M B KWKAYK JyHKY gobasmmn 1,0 M aByxdasHoU
METUJILEIUTIONIO3HON cpenpl. Uepe3 6 nHEH KyJlIbTUBMPOBAHUS KIETKH (UKCUPOBAIN U
okpamuBaiu npu nomomu 0,06% pacTBOpa KpPUCTALIMYECKOro ¢uonetoBoro B 1%
rIyTapajbleruae 1 NOACUNUTHIBAIN KOJUYECTBO BUPYCHBIX Ousitnek. JlaHHbIE aHATN3UPOBAIN
IpU TIOMOILIM TNporpamMMmHoro obecrieuenusi Prism, ompenensss EC50, kak KOHLEHTpaumuio
JIEKapCTBEHHOI'O CPEACTBA, KOTOpas CHUXAET BUPYCHYIO Harpy3ky Ha 50% OTHOCHUTENBHO
BupycHoro kontpossi (VC). Kak BHOHO W3 pe3yJibTaToB, NpPUBEACHHBIX B Tadmume 11,
coenunenust popmynbsr (I), dopmynsr (II) u ¢opmynsr (III) ABIAOTCS aKTHBHBIMH B

otHoweHuu PIV-3, npuyuem «A» ykaszpiBaet Ha 3HaueHHe ECso < 20 MkM.
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Tabauua 11
Ne ECsy (MxM)
3a A
7a A
111a A
INPUMEP 117

Hceceneposanue TCIDs, metanueBmoBupvcea yeaosexa (hMPV)

[00626] Knerku LLC-MK2 BeipamuBanun B 24-TyHOYHBIX IUIAHIIETax [0
koH(uroeHTHOCTH 90% B TNPHUCYTCTBUHM MUHHUMAJbHON mnHTaTenbHOW cpensl (MEM),
nononHeHHOH 10% ¢eranbHoil Obrubeil chiBOpoTkH M anTHOMOTHKaMU (C-EMEM). 3arem
KJIETKH JIBOKIbl MPOMBIBAJIN HEMOJHONH MUHUMAaJbHON muTatenbHou cpenori (NC-EMEM).

Hccnenyembie oopasibl pactBopsiin B JIMCO 1o koHueHTpauuu Maccsl 10 MM.

[00627] 3arem 0,5 M aJMKBOTHI HCCenyeMoro obpasla B Pa3IMYHBIX
KOHLIEHTPALUSAX MHOKYJHUPOBAIN B JIYHKH B TPEX MOBTOPHOCTSX M HHKYOMPOBAJIU B TEUCHHE
60 munyt npu 37°C B armocdepe ¢ 5% CO, mna muddysun ucciaenyemoro odpasua B
knetkax  LLC-MK2. Tlocne  wHKYyOaMOHHOrO  MepUOJa  MATOYHBIA  PacTBOP
METAaITHEeBMOBHPYCa HejoBeka pasMopakupaiu u pasbasmsuiu NC-EMEM ¢ nonyueHuem
koHUeHTpauuu Bupyca 104 BOE/mi. 3atem 0,1 mi anukBOTY MHOKYJIMPOBAIM BO BCE JYHKHU
3a UCKJIFOYEHHEM JIYHOK OTPHULATEIbHOTO KOHTPOJIS U KOHTPOJII TOKCUYHOCTH UCCIIEyeMOro
oOpasua. Ilocne nHGUIIMPOBaHUS TUIAHIIETH HHKYOUpoBany B Tedenune 7 nHeil npu 37°C B
atmocdepe ¢ 5% CO,. Ilocne nHKyOaMK TUTAHIIETHl UCCASTOBAIH O] MUKPOCKOIIOM JIJIs
perucTpanuy HUTOTOKCHYHOCTH. HagocamouHble KUIKOCTH COOMPATH ISl KOJMYECTBEHHOM
OLIEHKU BHUPYycCa MpHU nomoimu cranaaptHoro uccienosanust TCIDsy ¢ nmpuMeHeHneM KJIETOK
LLC-MK2 B kayecTBe WHAMKATOPHBIX KJIETOK. JlaHHBIE aHATU3UPOBAIU MPU TOMOIIU

nporpaMMmHoro obecrieueHust Prism, onpenernsist EC50, kak KOHLIEHTPALHMIO JIEKAPCTBEHHOTO
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CpeICTBa, KOTOpas CHWKaeT BUPYCHYIO Harpy3ky Ha 50% OTHOCUTENbHO BHUPYCHOI'O
koHTposst (VC). Kak BUOHO U3 pe3ysbTaToOB, NMPUBENEHHBIX B Tabmuie 12, coequHEeHUs
dopmynbr (1), dopmyner (II) u dopmynsr (III) SBISAIOTCS aKTUBHBIMA B OTHOIIEHUU

METAITHEBMOBHPYCa YeJIOBEKa, puueM «A» ykasbiBaeT Ha 3HaueHne ECsy < 20 MxM.

Tabauua 12
Ne | ECs (MeM)
3a A
7a A
111a A
[00628] Hecmotpss Ha TO, YTO [l $ICHOCTH W MPOCTOTHI TOHUMAHUS

NPUBEACHHOE BBIIIE M300PETEHHE AOCTATOYHO MOAPOOHO OBLIO OMUCAHO C MCIOJb30BAHHEM
WUTIOCTPAM U MPUMEPOB, CIEHHATNUCTaM B JAHHOW O0JIACTH JOJIKHO OBbITh TOHSATHO, YTO
MO’KHO TMPOBOJIUTh MHOTOYHCIIEHHBIE W PA3JIUYHbIe MOAU(DHUKAINN, HE BBIXONIS 32 PAMKHU
CYLTHOCTH HACTOSIIIEro u3o0pereHus. Takum oOpa3oM, ClieyeT siCHO MOHUMAThb, 94TO (OpMBI,
MPUBEAEHHBIE B HACTOALIEM OMUCAHUU, SIBJITIOTCS UCKIFOUUTENbHO WIUTFOCTPATUBHBIMU U HE
OTPaHUYUBAIOT OOBEM HACTOSIEro W300peTeHHs, HO, HANpPOTUB, OXBATHIBAIOT BCE
Monu(pUKAIMA U aJIbTEPHATUBHBIE BAPHUAHTBHI PEaM3alliH, ONMpenessisi UCTUHHBIA 00BeM U

CYLTHOCTb HACTOALECTO I/1306peTeHI/I$I.
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®OPMYVYJIA H30BPETEHUA

1. [Ipumenenne 5¢G¢EKTUBHOrO KOJHYECTBA COEOUHEHMs, BBIOPAHHOIO U3

dopmyasl (I), dopmynst (II) u popmyner (III) wnmu papmaneBTHUECKH NMPUEMIIEMbIX COJEH
YKa3aHHBIX COENUHEHHH, JJs1 OOJIErdeHMs! WJIM JIEYeHUs] BUPYCHOH HMH(EKUMU, BBI3BAHHOM
BUPYCOM, BBIOpAHHBIM U3 T'€HUIABUpPYyCa, MOPOUJUIMBUpPYCA, PpECIMpOBUpYyCa, pyOyIaBupyca

U METAITHEBMOBHPYCA, I'lle COeUHEHNE, BbIOpaHHOe U3 coenuHeHnid Gpopmyinsl (1), popmyasl

(IT) u hopmysr (III), uMeeT OgHY U3 CIEAYIOMIHUX CTPYKTYP:

R1A0

, RZAllllu- wnlH
’ R5A

A i
w
>

20 1
S
>

@ y

rae:

1B 1c .
B4, B u B HezaBHUCHMO TIpeACTaBISIOT COOOW BO3MOXKHO 3aMEIEHHOE

FrETCPOLUKINICCKOC OCHOBAHUE MW BO3MOXKHO 3aMECIICHHOE TCTECPOHUKIINICCKOC OCHOBAHUEC

C 3aIMILIEHHON aMHUHOTPYIIOH;
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1A o
R BbIOpaH m3 rpynmel, cocTosiield u3 BOAOPOAA, BO3MOXKHO 3aMELIEHHOTO alliia,

1A
ot
. o A
BO3MOJKHO 3aMEILEHHOW aMHHOKHUCIOTHI, MpucoequHeHHOH uepe3 O, OR™*,
2A Z3A
R8AO_ P_% R1 OA_T_E
RA 4 RIA .
€CJIM MyHKTUPHAs JIUHUS (------ ) opmyusl (I) mpencrasnsier coboit OTMHAPHYIO CBSI3b,
R** npencrasisier coboit CH,, 1 R* npencrasmser coboit O (kucnopon);
€CJIM NMyHKTUPHAs JUHUS (------ ) dopmynel (I) orcyrcTByer, R* BbIOpPaH W3 IPYIIIEL,

COCTOSIIIEN U3 BO3MOXKHO 3aMeIeHHOT0 C|_g aJIK1IIa, BO3MOXKHO 3amelieHHOro C.¢ aJIKEHUIIA,
BO3MOXKHO 3ameieHHOro Chg alKMHHMIIA, BO3MOXKHO 3amelneHHOro (i LHMKIOANKUIIA,
BO3MOXHO 3amereHHoro —O-Ci¢ ankmia, BO3MOXHO 3aMerneHHOro —0O—Cse ajikeHWa,
BO3MOYHO 3aMeleHHOro —O—Cs alKHHIIA U LHAHO, i R* BRIGpaH U3 IpyImbl, COCTOSIIEN

A . .
u3 OH, -OC(=0O)R ™ 1 BO3MO>KHO 3aMELIEHHON aMUHOKUCIIOTHI, IPUCOeANHEHHON Yepe3 O;

RSB 6B

R'®  Buibpan w3 rpymmsl, cocrosumeli w3 O, OH, O ,

)
8B 9B

R O
\ o~
e’é\o z2BJ\R1oB, ’\s?./ \/\S R11B

, BO3MOXHO 3aMelleHHOHN
AMUHOKHCIIOTHI, MPUCOEANHEHHON 4epe3 N, M BO3MOXKHO 3aMEIIEHHOTO CIIOKHO3(pHpHOTO

MPOU3BOAHOIO aMUHOKHUCJIOTBI, MPUCOCAUHEHHOH yepe3 N;

R'C u R* HesaBucuMo BBIGpaHBI M3 rpymmsl, cocrosimeil 3 O, OH, BO3MOXHO
C R10C

O

R9
fj R11C
~o R12C R13cJL
'SJJA\ R14C

1C
3amemeHHoro Cig  aJKOKCH, O , @] Z
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O
O )k
'771/ \/\S R15C
, BO3MOXKHO 3aMEIIE€HHON aMHUHOKHUCJOTHI, MPUCOECAUHEHHOMN
yepes N, W BO3MOKHO 3aMEIIEHHOTO CJIOKHO3(UPHOTO MPOM3BOAHOTO AMHUHOKHUCIIOTHI,

MPUCOEAUHEHHOM Yyepe3 N; uin

T
R'*¢0—P—01+—P—0 z
OR17C OR18C
RIC MPeACTaBJISIET COOOM " u R* npencrasisier codoit O

mwm OH;

R*® u R* Hesasucumo BBIOpAHBI M3 IPYIIIbI, COCTOSIIEH M3 BO3MOXKHO 3aMELIIEHHOTO
Ci ankuia, BO3MOXKHO 3amereHHOro Cog ajIkeHWIa, BO3MOXKHO 3ameleHHOro Cig
AJKUHWIIA, BO3MOKHO 3aMmeleHHOro (i LMKIOAJIKWIIA, BO3MOXHO 3amerneHHOro —O—Cj ¢
ankuia, BO3MOXKHO 3aMelrreHHOro —0O—-Cse ankeHmia, BO3MOKHO 3aMerneHHOro —O—Csg

AJIKMHUJIA 1 ITHaHO,

. e .
R*¢ BBIOpaH u3 rpynnsl, cocrosmend u3 OH, —-OC(=0O)R ~ 1 BO3MOXXHO 3aMeIeHHON

aMUHOKHCIIOTBI, IPUCOENHEHHON yepes O;
4A 3B _ 55C .
R™, R’ u R™ He3aBUCUMO MPenCTaByIsIFOT COOOM rajloreH;
5A 4B 6C . .
R™, R™ u R He3aBUCUMO NpeACTaBISIIOT COOOH BOIOPOI WM TAJIOTEH;

R, R™ u R* Hesasucumo OTCYTCTBYIOT WJIM HE3aBHCHUMO BBIOpAHBI W3 TPYIIIIHI,
cocTosiel M3 BOAOPOAA, BO3MOXKHO 3aMeleHHOro Cjos4 ajkuia, BO3MOXKHO 3aMELIEHHOIO
Chos alKeHWIIa, BO3MOXKHO 3amelleHHOro (o4 aJKMHMIIA, BO3MOXHO 3aMelneHHoro Csg
LUKJOAJKNIIA, BO3MOXHO 3aMelleHHOro (s LUKIOAJKEHHJa, BO3MOXKHO 3aMELIEHHOIO
apuia, BO3MOXKHO 3aMeLEHHOro rerepoapuiia, BO3MOXKHO 3amelieHHoro apui(Cie ankuia),

15Ap 16A
BO3MOKHO 3amemenHoro *—(CR™'R™),—0-C,4 ankuma, BO3MOXKHO 3aMELIEHHOrO *—
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R19A RZOA
ii R21A R22A R23AL
E-><Z4A R24A
(CR17AR18A)q—O—C1_24 aJIKeHWUJIa, @) , ,
O
fé \/\S)k R25A R26A “R27A
i ||
R12AO—P—-O—P——§
éR13A OR14A
R NPEeACTaBIsieT coOOH - -m_ oy R™ OTCYTCTBYET WIH

npencrasisier co0oit BOOOPOA; WiK

R 1 R™ coBmecTHO 06pasyroT (parMeHT, BIOPAHHBINA M3 TPYIIIBL, COCTOSAMEH U3

*
*

BO3MOKHO 3aMCIICHHOI'O U BO3MOKHO 3aMEHICHHOI'O , 1€ aTOMBI

6A 7A
uR

KHCJIOPOAA, MPUCOSAUHEHHBIE K R , aToM ¢ocdopa 1 ykasaHHBIH (HparMeHT 00pa3yroT

KOJIBLIEBYIO CUCTEMY, COJEPIKALIYIO OT LIECTH 10 EeCATHU UJIEHOB;

R’* HesaBHCHMO BHIGDAH M3 IYIIIbI, COCTOSIIEH M3 BO3MOXHO 3aMemeHHOro Cig
aJIK1jia, BO3MOXKHO 3aMelleHHOro Cr.o4 ajJKeHUIIa, BO3MOKHO 3aMeleHHOro Crpy aJKUHHIIA,
BO3MOKHO 3aMeleHHOro Cs3¢ HUKIIOAJNKUIIA, BO3MOKHO 3aMelleHHOro Cs ¢ LHMKIIOAJKEHHIA,
NR30AR31A, BO3MOXKHO 3aMELIEHHON aMUHOKHUCIIOTHI, MPUCOCAUHEHHOMN uepe3 N, 1 BO3MOXKHO

3aMEIEHHOTO CIOKHO3()MPHOTO MPOU3BOAHOIO AMHHOKHCIIOTHI, MPUCOENNHEHHOH uepes3 N;

10A 11A .
R u R HE3aBHCHMO TMpPENCTaBISIFOT COOOH BO3MOXKHO — 3aMEIICHHYIO
AMHHOKHCJIOTY, TIPUCOENNHEHHYI0 4epe3 N, WM BO3MOXKHO 3aMELICHHOE CIIOXKHO3(pHUPHOE

MIPOU3BOAHOE AMUHOKHCIIOTBI, TPUCOEANHEHHON uepes N;
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12A p13A 14A .
R, R u R He3aBHCHMO OTCYTCTBYIOT WJIM HE3aBHCHUMO TPEICTABIISIOT COOOM

BOJIOPOZ;

15A 16A

o . o 17A
kaxxoeli R, xaxgeii R, kaxaeii R

o A
A KaKObIA R gesasucumo

NPEACTABISIFOT COOOM BOIOPOI, BOSMOKHO 3aMeleHHbIH Cj.o4 aJTKWJT WM AJIKOKCH;

23A 5B 6B 8B B C 10C 12C 13C
RUA R¥MA R RPA R RSB RSB R, R, R, R 4 RPC hesasucumo
BbIOpaHbl M3 TPYMIbI, COCTOSAIIEH M3 BONOPOAA, BO3SMOXKHO 3amelneHHOro Ci,y ajkuiaa u

BO3MOKHO 3aMEIICHHOIO apujia;

11C 14C o
RZIA, R24A, R7B, RIOB, R u R™ He3aBUCHUMO BBIOpAHBI U3 TPYMIIbI, COCTOSIICH W3
BOZIOPONA, BO3MOXHO 3amemieHHoro Cjp4 alikuia, BO3MOXKHO 3aMEIICHHOrO apuia,

BO3MOKHO 3amerieHHOro —O—C p4 aNKuiIa ¥ BO3MOXKHO 3aMeleHHoro —O—apua;

A 1B 15C .
R¥4, R®*, R'"'™® u R™C Hesasucumo BbIOpAaHbI U3 TPYIIBI, COCTOSIIEH W3 BOIOPOAA,

BO3MOKHO 3aMCIICHHOT'O C1_24 AJIKWUJIa 1 BO3MOXKHO 3aMCIUICHHOI'O apuiia;

16C [ 17C 18C .
R™, R u R He3aBUCHMO OTCYTCTBYIOT WJIM HE3aBUCHUMO IPEICTABIISIOT COOOM

BOJIOPOZ;

26A 27A o o
R u R HE3aBUCUMO MPeACTaBIsIOT coOol -C=N win BO3MOKHO 3aMeIleHHBIH
3aMeCTUTEe]Ib, BBIOPAHHBIM U3 Trpynmbl, cocrosimed w3 Cag opraHunkapOonmna, Crg

ankokcukapOonmna u Cpg OpraHuIaMIUHOKapOOHWMITA;

28A .
R™" BBIOpaH M3 rpymnmbl, COCTOSAMIEH M3 BOXOPONA, BO3MOMKHO 3aMeIleHHOro Ci -

aJIKAJIa, BO3MOKHO 3aMelneHHOro C,.o4 ajJKeHusa, BO3MOKHO 3aMelieHHOro C,.o4 allKMHUIIA,

BO3MOKHO 3aMCIICHHOT'O C3_6 MUKJIOAJKHJIa U BO3MOXKHO 3aMCIICHHOI'O C3_6 IMUKJIOAJIKCHUJIA,

30A 31A .

R* 1 R*' nesasucumo BBIOPAHBI U3 TPYIIBI, COCTOSALIEH M3 BOAOPOAA, BO3ZMOXKHO
3aMmelieHHOro  Cios4-ankuia, BO3MOXKHO 3aMelieHHoro Coo4  ajkeHWsIa, BO3MOXKHO
3aMeleHHOro Cooy4 aJKUHWUIIA, BO3MOXKHO 3aMelieHHOTo (3 LUKIOANKUIA M BO3MOXKHO

3amelneHHOro Cs.g UKIIOAJIKEHNIIA;

st popmyast (I11) ------- npencrasisier coO0H OMUHAPHYIO WIIH JTBOHHYIO CBS3b;
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o « 5 7C o
eClIH ------- MPENCTaBJIsieT COOON OAMHAPHYIO CBSI3b, KAKIBIA R 1 Ka bl R3¢

HE3aBUCUMO MPECACTABJIAOT coboii BOOOPOA WUJIN T'AJIOTCH; U

. . . 7C
€CJIA ------- npexacTasisier coboil ABOHHYIO CBsA3b, KakIblii R oTcyTcTBYeT M

kasxbiii R¥ Hesasuciumo npeacTaBsieT COOOH BOIOPO UJIH TaJiOTeH;

R 1 R He3aBHCHMO TpencTaBIsioT coGOH BOIMOKHO 3aMemmeHHbIH C.4-aJIKiT;
m 1 n He3aBUCUMO paBHstoTcs O unn 1;

P ¥  HE3aBUCUMO BBIOpaHBI U3 TPYIIEL, cOcTosAeH u3 1, 2 u 3;

1 paBHsieTcs 1 wnm 2;

1A 52A 53A —54A 1B 2B 1C .
2077000, 777,77, 277 uZ T He3aBUCHMO TIPeACTaBisiioT coboii O wiu S; u,

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R
ZZA
R8Ao—P—§

9A 8A . .
R , tme R™ mpencrasnsier coboii HezamemeHHbIH Cjy

npeACTaBisieT coOon
ANKWI WA (DEHIN, BOSMOJKHO /IGpd-3aMELIeHHbI TallOreHOM WIH MeTHioM, u RO
npeacTaBisieT coOOM CIOKHBIA METHIIOBBIH 3(Hp, CIOXKHBIA STHIOBBIA 3(HpP, CIOKHBIA
U3OTMPOITHJIOBBIA 3HpP, CIOXKHBIA H-OyTHIOBBIA 3(Up, CIOXKHBIA OEH3WIOBBIA >PHUpP WU
CJIOJKHBIN (pEeHIIIOBBIN 3(HUP aMUHOKHUCIIOTHI, BBIOPAHHON M3 IPYIMIIBI, COCTOSIIEH 13 TIIHLMHA,
ANlaHMHA, BAJWHA, JeiluHa, (eHmIamaHnHa, TpunrodaHa, METHOHHHA W NpONMHA; R
npencrasiser coboit OH; R** npencrasmsier coboit drop; R™ npexncrasmser co6oii drop mm

1A . . 2A
Bogopon; u B'" mpencraBmser coboif HesaMmelleHHbIH ypaml; torma R™™ He Moxer

npencTasisite codoii —OCH3;

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R
. 3A ., 4A .
npencrasiser coboit H; R* mpencrasusier coboit OH; R** mpencrasmnser coboii drrop; R™
o 1A . .
npexcrasiser coboit ¢rop; 1 B'* npencrasuster coboii HesameweH bl uTO3KH; Torna R*

HE MOXET MPeCTABISITh COOO0I aIeHNT;
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IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R
. 3A ., 4A .
npencrasiser coboit H; R* mpencrasusier coboit OH; R** mpencrasmnser coboii drrop; R™
o 1A . .
npescTaBiser coboii Bogopox; 1 B'* mpexcrasisier coGoil HesameleH bl THMIH; Torma R*

HE MOXKeT mpeactaBysaTh coboii C; amkui, 3aMEIleHHbI BO3MOXHO 3aMeleHHOW N-
aMUAOTPYIIION; H,

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R

. 3A o 4A .
npencrasiser coboit H; R* mpencrasusier coboit OH; R** mpencrasmnser coboii drrop; R™
v 1A . .
npexcrasiser coboit ¢rop; 1 B'* npencrasuster coboii HesameweH bl uTO3KH; Torna R*

HE MOKET MPENCTaBISATh COOOM STHHIIL

2. Crioco6 obneryennss win JeueHUs1 BAPYCHOH MH(EKINH, BEI3BAHHOH BUPYCOM,
BKJIFOYAIOLITNI BBEACHHWE CYOBEKTY WM TMPUBEACHHE KJIETKH CyOBEKTa B KOHTAKT C
3¢ EeKTUBHBIM KOJWYECTBOM COEOUHEHHUS, BBIOPAaHHOrO U3 coenuHeHus ¢opmyrsl (1),
dopmynbr (II) u dopmyast (1), win QapmaneBTUYECKH MPUEMIIEMON COJIU YKA3aHHOTO
COEAMHEHUs, TAe BUPYC BbIOpaH W3 TeHUIIABUPYCa, MOPOWLIMBHPYCA, PECIUPOBUpYCA,
pyOynaBupyca W METAlTHEBMOBUpPYCA, W TA€ COCAMHEHHE, BBIOPAaHHOE M3 COENWHEHHH

dopmyasl (I), popmynst (II) u popmyasl (1), uMeeT onHY U3 CIEAYIOLIHUX CTPYKTYP:

B1A

CR%A aninH
R5A

A
w
>
Al
S
>

@ y

rae:
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1A 1B 1C .
B, B u B HE3aBUCHUMO TMPEACTABISIOT COOOH BO3MOXHO 3aMeleHHOe
reTepOLMKINYECKOE OCHOBAHUE WIH BO3MOXKHO 3aMELIEHHOE MeTePOLUKINYECKOEe OCHOBAHNE

C 3aIMILIEHHON aMHUHOTPYIIOH;

1A o
R BbIOpaH m3 rpynmel, cocTosiield u3 BOAOPOAA, BO3MOXKHO 3aMELIEHHOTO alliia,

1A
o
BO3MOKHO 3aMEIIEHHOW aMHHOKHUCJIOTHI, mNpucoenuHeHHon uepe3 O, OR7A,
ZZA 3A
R9A - R11A .
€CJIM MyHKTUPHAs JIUHUS (------ ) opmyusl (I) mpencrasnsier coboit OTMHAPHYIO CBSI3b,
R** npencrasisier coboit CH,, 1 R* npencrasmser coboit O (kucnopon);
€CJIM NMyHKTUPHAs JUHUS (------ ) dopmynel (I) orcyrcTByer, R* BbIOpPaH W3 IPYIIIEL,

COCTOSIIIEN U3 BO3MOXKHO 3aMeIeHHOT0 C|_g aJIK1IIa, BO3MOXKHO 3amelieHHOro C.¢ aJIKEHUIIA,
BO3MOXKHO 3ameieHHOro C, alKMHHMIIA, BO3MOXKHO 3aMmelneHHOro (i LHMKJIOANKUIIA,
BO3MOXHO 3amereHHoro —O-Ci¢ ankmia, BO3MOXHO 3aMerneHHOro —0O—Cse ajikeHWa,
BO3MOYHO 3aMeleHHOro —O—Ca alKHHIIA U LHAHO, i R* BRIGpaH U3 IpyImbl, cocTosIIe

A . .
u3 OH, -OC(=0O)R ™ 1 BO3MO>KHO 3aMELIEHHON aMUHOKUCIIOTHI, IPUCOeANHEHHON Yepe3 O;

RSB 6B

R'®  BeGpan w3 rpymmel, cocrosmmeii w3 O, OH, o
O

RSB o O )J\
. O
§\0>{z2BLR1oB, ’\67_/ \/\S R11B

AMUHOKHUCJIOTBI, NPUCOEAUHEHHOH uepe3 N, M BO3MOXKHO 3aMELIEHHOTO CIOXKHOA(HPHOTrO

, BO3MOXHO 3aMelleHHOHN

MPOU3BOAHOIO aMUHOKHUCJIOTBI, MPUCOCAUHEHHOH yepe3 N;
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R'C u R* HesaBucuMo BBIGpaHBI M3 rpymmsl, cocrosimeil 3 O, OH, BO3MOXHO
C R1OC

R9
fs\o R™C ri2c  rtc 9

AN

1C
samemeHHoro Cig  aJIKOKCH, O O y4
O

o) )k
, BO3MOXKHO 3aMEIIE€HHON aMHUHOKHUCJOTHI, MPUCOECAUHEHHOMN

gepe3 N, W BO3MOXKHO 3aMEIIEHHOrO CJIOXHO3(HUPHOTO NPOU3BOAHOIO AMHHOKHCIIOTHI,

MPUCOEAUHEHHOM Yyepe3 N; uin

T
R'*¢0—P—01+—P—0 z
OR17C OR18C
RIC MPeACTaBJISIET COOOM " u R* npencrasisier codoit O

mwm OH;

R*® u R* Hesasucumo BBIOpAHBI M3 IPYIIIbI, COCTOSIIEH M3 BO3MOXKHO 3aMELIIEHHOTO
Ci ankuia, BO3MOXKHO 3amereHHOro Cog ajIkeHWIa, BO3MOXKHO 3ameleHHOro Cig
AJKUHWIIA, BO3MOKHO 3aMmeleHHOro (i LMKIOAJIKWIIA, BO3MOXHO 3amerneHHOro —O—Cj ¢
ankuia, BO3MOXKHO 3aMelrreHHOro —0O—-Cse ankeHmia, BO3MOKHO 3aMerneHHOro —O—Csg

AJIKMHUJIA 1 ITHaHO,

. e .
R*¢ BBIOpaH u3 rpynnsl, cocrosmend u3 OH, —-OC(=0O)R ~ 1 BO3MOXXHO 3aMeIeHHON

aMUHOKHCIIOTBI, IPUCOENHEHHON yepes O;
4A 3B _ 55C .
R™, R’ u R™ He3aBUCUMO MPenCTaByIsIFOT COOOM rajloreH;
5A 4B 6C . .
R™, R™ u R He3aBUCUMO NpeACTaBISIIOT COOOH BOIOPOI WM TAJIOTEH;

R, R™ u R* Hesasucumo OTCYTCTBYIOT WJIM HE3aBHCHUMO BBIOpAHBI W3 TPYIIIIHI,
cocTosiel M3 BOAOPOAA, BO3MOXKHO 3aMeleHHOro Cjos4 ajkuia, BO3MOXKHO 3aMELIEHHOIO
Cs.04 ankeHWna, BO3MOXKHO 3amellleHHOro Cr.o4 aJKMHWIA, BO3MOXKHO 3aMmeleHHOro Csg
LUKJOAJKNIIA, BO3MOXHO 3aMelleHHOro (s LUKIOAJKEHHJa, BO3MOXKHO 3aMELIEHHOIO

apuiia, BO3MOXKHO 3aMEILEHHOTO reTepoapuia, BO3SMOXKHO 3amerneHHoro apmn(Ci¢ ajakuna),
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15Ap 16A
BO3MOKHO 3amemenHoro *—(CR™'R™),—0-C,4 ankuma, BO3MOXKHO 3aMELIEHHOrO *—

R19A RZOA
R21A R2A  R2A o
%7‘ E-><Z4ALR24A
(CR17AR18A)q—O—C1_24 aJIKeHWUJIa, @) , ,
O
fé \/\S)k R25A R26A “R27A
i i
R12AO—P—'O—P——§
éR13A OR14A
R NPEeACTaBIsieT coOOH - -m_ oy R™ OTCYTCTBYET WIH

npencrasisier co0oit BOOOPOA; WiK

R 1 R™ coBmecTHO 06pasyroT (parMeHT, BIOPAHHBINA M3 TPYIIIBL, COCTOSAMEH U3

*
*

BO3MOKHO 3aMCIICHHOI'O U BO3MOKHO 3aMEHICHHOI'O , 1€ aTOMBI

6A 7A
uR

KHCJIOPOAA, MPUCOSAUHEHHBIE K R , aToM ¢ocdopa 1 ykasaHHBIH (HparMeHT 00pa3yroT

KOJIBLIEBYIO CUCTEMY, COJEPIKALIYIO OT LIECTH 10 EeCATHU UJIEHOB;

R’* HesaBHCHMO BHIGDAH M3 IYIIIbI, COCTOSIIEH M3 BO3MOXHO 3aMemeHHOro Cig
aJIKujia, BO3MOXKHO 3aMelieHHOro Csoq ajJKeHUIIa, BO3MOXKHO 3aMeleHHOro Cr o4 aJKUHHIIA,
BO3MOKHO 3aMeleHHOro Cs3¢ HUKIIOAJNKUIIA, BO3MOKHO 3aMelleHHOro Cs ¢ LHMKIIOAJKEHHIA,
NR30AR31A, BO3MOXKHO 3aMELIEHHON aMUHOKHUCIIOTHI, MPUCOCAUHEHHOMN uepe3 N, 1 BO3MOXKHO

3aMEIEHHOTO CIOKHO3()MPHOTO MPOU3BOAHOIO AMHHOKHCIIOTHI, MPUCOENNHEHHOH uepes3 N;

10A 11A .
R u R HE3aBHCHMO TMpPENCTaBISIFOT COOOH BO3MOXKHO — 3aMEIICHHYIO
AMHHOKHCJIOTY, TIPUCOENNHEHHYI0 4epe3 N, WM BO3MOXKHO 3aMELICHHOE CIIOXKHO3(pHUPHOE

MIPOU3BOAHOE AMUHOKHCIIOTBI, TPUCOEANHEHHON uepes N;
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12A p13A 14A .
R, R u R He3aBHCHMO OTCYTCTBYIOT WJIM HE3aBHCHUMO TPEICTABIISIOT COOOM

BOJIOPOZ;

15A 16A

o . o 17A
kaxxoeli R, xaxgeii R, kaxaeii R

o A
A KaKObIA R gesasucumo

NPEACTABISIFOT COOOM BOIOPOI, BOSMOKHO 3aMeleHHbIH Cj.o4 aJTKWJT WM AJIKOKCH;

23A 5B 6B 8B B C 10C 12C 13C
RUA R¥MA R RPA R RSB RSB R, R, R, R 4 RPC hesasucumo
BbIOpaHbl M3 TPYMIbI, COCTOSAIIEH M3 BONOPOAA, BO3SMOXKHO 3amelneHHOro Ci,y ajkuiaa u

BO3MOKHO 3aMEIICHHOIO apujia;

11C 14C o
RZIA, R24A, R7B, RIOB, R u R™ He3aBUCHUMO BBIOpAHBI U3 TPYMIIbI, COCTOSIICH W3
BOZIOPONA, BO3MOXHO 3amemieHHoro Cjp4 alikuia, BO3MOXKHO 3aMEIICHHOrO apuia,

BO3MOKHO 3amerieHHOro —O—C p4 aNKuiIa ¥ BO3MOXKHO 3aMeleHHoro —O—apua;

A 1B 15C .
R¥4, R®*, R'"'™® u R™C Hesasucumo BbIOpAaHbI U3 TPYIIBI, COCTOSIIEH W3 BOIOPOAA,

BO3MOKHO 3aMCIICHHOT'O C1_24 AJIKWUJIa 1 BO3MOXKHO 3aMCIUICHHOI'O apuiia;

16C [ 17C 18C .
R™, R u R He3aBUCHMO OTCYTCTBYIOT WJIM HE3aBUCHUMO IPEICTABIISIOT COOOM

BOJIOPOZ;

26A 27A o o
R u R HE3aBUCUMO MPeACTaBIsIOT coOol -C=N win BO3MOKHO 3aMeIleHHBIH
3aMeCTUTEe]Ib, BBIOPAHHBIM U3 Trpynmbl, cocrosimed w3 Cag opraHunkapOonmna, Crg

ankokcukapOonmna u Cpg OpraHuIaMIUHOKapOOHWMITA;

28A .
R™" BBIOpaH M3 rpymnmbl, COCTOSAMIEH M3 BOXOPONA, BO3MOMKHO 3aMeIleHHOro Ci -

aJIKAJIa, BO3MOKHO 3aMelneHHOro C,.o4 ajJKeHusa, BO3MOKHO 3aMelieHHOro C,.o4 allKMHUIIA,

BO3MOKHO 3aMCIICHHOT'O C3_6 MUKJIOAJKHJIa U BO3MOXKHO 3aMCIICHHOI'O C3_6 IMUKJIOAJIKCHUJIA,

30A 31A .

R* 1 R*' nesasucumo BBIOPAHBI U3 TPYIIBI, COCTOSALIEH M3 BOAOPOAA, BO3ZMOXKHO
3aMmelieHHOro  Cios4-ankuia, BO3MOXKHO 3aMelieHHoro Coo4  ajkeHWsIa, BO3MOXKHO
3aMeleHHOro Cooy4 aJKUHWUIIA, BO3MOXKHO 3aMelieHHOTo (3 LUKIOANKUIA M BO3MOXKHO

3amelneHHOro Cs.g UKIIOAJIKEHNIIA;

st popmyast (I11) ------- npencrasisier coO0H OMUHAPHYIO WIIH JTBOHHYIO CBS3b;
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o « 5 7C o
eClIH ------- MPENCTaBJIsieT COOON OAMHAPHYIO CBSI3b, KAKIBIA R 1 Ka bl R3¢

HE3aBUCUMO MPECACTABJIAOT coboii BOOOPOA WUJIN T'AJIOTCH; U

. . . 7C
€CJIA ------- npexacTasisier coboil ABOHHYIO CBsA3b, KakIblii R oTcyTcTBYeT M

kasxbiii R¥ Hesasuciumo npeacTaBsieT COOOH BOIOPO UJIH TaJiOTeH;

R 1 R He3aBHCHMO TpencTaBIsioT coGOH BOIMOKHO 3aMemmeHHbIH C.4-aJIKiT;
m 1 n He3aBUCUMO paBHstoTcs O unn 1;

P ¥  HE3aBUCUMO BBIOpaHBI U3 TPYIIEL, cOcTosAeH u3 1, 2 u 3;

1 paBHsieTcs 1 wnm 2;

1A 52A 53A —54A 1B 2B 1C .
2077000, 777,77, 277 uZ T He3aBUCHMO TIPeACTaBisiioT coboii O wiu S; u,

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R
ZZA
R8Ao—P—§

9A 8A . .
R , tme R™ mpencrasnsier coboii HezamemeHHbIH Cjy

npeACTaBisieT coOon
ANKWI WA (DEHIN, BOSMOJKHO /IGpd-3aMELIeHHbI TallOreHOM WIH MeTHioM, u RO
npeacTaBisieT coOOM CIOKHBIA METHIIOBBIH 3(Hp, CIOXKHBIA STHIOBBIA 3(HpP, CIOKHBIA
U3OTMPOITHJIOBBIA 3HpP, CIOXKHBIA H-OyTHIOBBIA 3(Up, CIOXKHBIA OEH3WIOBBIA >PHUpP WU
CJIOJKHBIN (pEeHIIIOBBIN 3(HUP aMUHOKHUCIIOTHI, BBIOPAHHON M3 IPYIMIIBI, COCTOSIIEH 13 TIIHLMHA,
ANlaHMHA, BAJWHA, JeiluHa, (eHmIamaHnHa, TpunrodaHa, METHOHHHA W NpONMHA; R
npencrasiser coboit OH; R** npencrasmsier coboit drop; R™ npexncrasmser co6oii drop mm

1A . . 2A
Bogopon; u B'" mpencraBmser coboif HesaMmelleHHbIH ypaml; torma R™™ He Moxer

npencTasisite codoii —OCH3;

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyist (I) orcyTcTBYET; R
. 3A ., 4A .
npencrasiser coboit H; R* mpencrasusier coboit OH; R** mpencrasmnser coboii drrop; R™
o 1A . .
npexcrasiser coboit ¢rop; 1 B'* npencrasuster coboii HesameweH bl uTO3KH; Torna R*

HE MOXET MPeCTABISITh COOO0I aIeHNT;
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1A
IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyst (I) orcyreTByetr; R
. 3A . 4A ., 5A
npexacrasisier codoir H; R™ mpencrasnsier codoit OH; R™ npexncrasnsier codoit ¢grop; R
. i 1A . . ) 2A
npeacTasisieT co0oit Bonopon; u B mpencrasnser codoil He3aMeIeHHbIH THMUH; Toraa R
HE MOXKeT mpeactaBysaTh coboii C; amkui, 3aMEIleHHbI BO3MOXHO 3aMeleHHOW N-

aMUAOTPYIIION; H,

1A

IIPU YCJIOBUH, YTO KOTAAa NMyHKTUPHAs JUHUS (------ ) dopmyst (I) orcyreTByetr; R
. 3A . 4A ., 5A

npexacrasisier codoir H; R™ mpencrasnsier codoit OH; R™ npexncrasnsier codoit ¢grop; R
. 1A . ., 2A

npexacrasisier coboit grop; u B nmpencrasnsier coboi He3aMeIeHHbIH IUTO3WH; Toraa R

HE MOKET MPENCTaBISATh COOOM STHHIIL

3. IMpumenenne mo m. 1 wiu cnocod Mo m. 2, OTIMYAIOIIHUECS TEM, YTO BHPYC

NpeACTaBIsieT COOOH TeHUNaBUPYC.

4. [MpumeHenne win crnocod MO M. 3, OTIMYAKOIIHMECS TEM, YTO TeHHITABHPYC

npexacrasisier cobor Bupyc Humnax.

5. IMpumenenne mo m. 1 wiu cnocod Mo m. 2, OTIMYAIOIIHUECS TEM, YTO BHPYC

npencTassier coO0H MOPOMIITUBHUPYC.

6. [Ipumenenne win cnocod Mo M. 5, OTIMYAIOUIUECS TEM, YTO MOPOWILITUBUPYC

NpeACTaBIsieT COOOH BUPYC KOPH.

7. IMpumenenne mo m. 1 wiu cnocod Mo m. 2, OTIMYAIOIIHUECS TEM, YTO BHPYC

NpeACTaBIIsIeT COOOH peCTUpPOBUPYC.

8. IMpumenenne wiu crnocod Mo M. 7, OTIMYAIOIIHECS TEM, YTO PECIUPOBHPYC

npeacTaBsieT COOOH BUPYyC maparpurmna 4yejioBeka tuma 1.

9. IMpumenenne wiu crnocod Mo M. 7, OTIMYAIOIIHECS TEM, YTO PECIUPOBHPYC

npeacTaBsieT COOOH BUPYC Maparpurmna 4yejoBeka Tuma 3.

10. IMpumenenne mo m. 1 wiu cnocod Mo m. 2, OTIMYAIOIIHUECS TEM, YTO BHPYC

npencTassier codolt pyOymaBupyc.
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11. IMpumenenne wiu crnocod mo m. 10, oTnuyaromuecs: TeM, 4to pyOyiaBupyc

npeaCTaBysieT COOOH BUPYC CBUHKH.

12. IMpumenenne wiu crnocod mo m. 10, oTnuyaromuecs: TeM, 4to pyOyiaBupyc

npeacTaBsieT COOOH BUPYC Maparpurmna 4yejoBeka Tuma 2.

13. IMpumenenne wiu crnocod mo m. 10, oTnuyaromuecs: TeM, 4to pyOyiaBupyc

npeacTaBsieT COOOH BUPYC maparpurmna uyejioBeka tumna 4.

14. IMpumenenne mo m. 1 wiu cnocod Mo m. 2, OTIMYAIOIIHUECS TEM, YTO BHPYC

npeACTaBisieT COOOH METAITHEBMOBUPYC.

15. IMpumenenne win crnocod mno 1n. 14, oTIMYarOUIMecs TeM, YTO

METAITHEBMOBHPYC MPEACTABISIET COOOH METAITHEBMOBHPYC YEJIOBEKA.

16.  Ilpumenenue no modomy u3 I.m. 1 win 3-15 wim cnocod mo JodoMy U3 I.I.

2-15, oTnu4aroImuecs TeM, 4TO COeMHEHUE TPEACTABIISIET Co00M coennuenue Gopmysl (I).

1A
17. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R
1A
ot
o 7A
npeacTaBsier coOok OR"™".
6A 7A
18. [Mpumenenwue mwmm crnocod o . 17, otmuvarotmuecs: TeM, 4ro oda u3 R™ u R

NPEACTABISIFOT COOOM BOXOPOI.

6A 7A
19. [Mpumenenwue mwmm crnocod o . 17, otmuvarotmuecs: TeM, 4ro oda u3 R™ u R
OTCYTCTBYIOT.
6A
20. IMpumenenne wu crnocod mo m. 17, oTiMYaromuecs TeM, 4To OauH 3 R™° u

R™ npeacTaBsier coO0H BONOPOA, a APyrou u3 R uR™ BbIOpAH M3 TPYMIbI, COCTOSIIIEH U3
BO3MOKHO 3aMelieHHOro Ci.o4 ankuia, BO3MOXKHO 3aMelleHHOro Co.oy ajJKeHuna, BO3MOXKHO
3amelieHHOro Cpo4 aNKUMHMIA, BO3MOXKHO 3aMelleHHOro (s LMKIOANKWIA, BO3MOXKHO
3amelieHHoro (s  [MKJIOAJIKEHWNA, BO3MOXHO 3aMELIeHHOIO  apuia, BO3MOXKHO

3aMeIEHHOTO reTepoapuia, BO3MOKHO 3amerieHHOro apui(Ci.¢ akuia).
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o 6A
21. [Mpumenenue wim cnocod o m. 20, OTAMYArOIIUecs TeM, 4To apyroi m R™ u

7A N o
R"* nmpencrapnsier cobol BO3MOKHO 3aMereHHbIH Ci o4 aJTKHIT.

6A 7A
22. [Mpumenenwue mwmm crnocod o . 17, otmuvarotmuecs: TeM, 4ro oda u3 R™ u R

HE3aBUCHUMO BBIOPAHBI W3 TPYIIIbI, COCTOSINEH M3 BO3MOXKHO 3amerneHHoro Cjo4 ankuia,
BO3MOKHO 3amerneHHoro C,»y4 alKeHWI a, BO3MOXKHO 3amelneHHOro Cros aJKUHHIA,
BO3MOJKHO 3aMelleHHOro Cs.¢ LUKIIOAJNKUIIA, BO3MOKHO 3aMelleHHOro Cs.¢ LHUKJIOAJKEHHIA,
BO3MOKHO 3aMEILIEHHOTO apuia, BO3MOXKHO 3aMEIIEHHOrO TeTepoapmiia, BO3MOXKHO

3amenieHHoro apmi(C.¢ ankuna).

6A 7A
23. [Mpumenenue i crnocod 1o m. 22, oTiu4aroImuecs TeM, 4ro oda u3 R™ u R

MPEICTABJISIFOT COOON BO3MOKHO 3aMereHHbIH Ci o4 aJIKHII.

24. [Mpumenenue win crnocod mo m. 17, oTiHyaromuecs TeM, YTO MO MEHbIneH
R19A RZOA

%

7A .
Mepe OAUH U3 R u R BBIOpAaH M3 TPYIIIbL, COCTOSINEH U3 ) .

Q

R21 A

R28A
R22A R23A

O
‘LLL><Z4AL R24A 3 ° '

u R¥PA RZTA ; a Jpyro wus R u R

OTCYTCTBYE€T WJIN BBIOPAH U3 IPYIIIBI, COCTOSIIEH 13 BOAOPOAA, BO3MOXKHO 3aMeIneHHOro Ci.
24 AJKWIA, BO3MOXHO 3aMelleHHOro (o4 aJKeHWJIa, BO3MOXKHO 3aMelleHHOro Crog
JKMHUIA, BO3MOXKHO 3aMelleHHOro Cizg LUKJIOAIKWIA, BO3MOXKHO 3aMeleHHoro Csg
LUKJIOAJKEHUIA, BO3MOXHO 3aMELIEHHOIO apuia, BO3MOXKHO 3aMEIEHHOrO reTepoapuia,

BO3MOXKHO 3aMeleHHOTo apii(C ¢ anKuia).
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25. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

R1 9A RZOA

%

HE3aBUCUMO BBIOPAHBI u3 TpyMIBbI, COCTOSIIIIEN u3 O ,

Q

R21A

R28A
R2A  R2A O S

3 °)
'1%_><Z4AJ\ R24A

R2 BA R27A

26. [Mpumenenue win ciocod mo JOOoOMy 3 ILI. 24-25, OTIUYAIOIIUECS TEM, YTO

26A 27A
uR

oba m3 R NPEACTABISIFOT COOO0M BO3MOXKHO 3aMeleHHbIN Cog OpraHriIKapOOHHMII.

27. [Mpumenenune win crocod mo m. 26, OTIMYAOLINECS TEM, YTO BO3MOKHO

3amerneHHbiin Cy g opranmikapOoorun npeacrasisier codoit —C(=0)CHs.

28. [Mpumenenue win ciocod mo JOOoOMy 3 ILI. 24-25, OTIUYAIOIIUECS TEM, YTO

26A 27A
uR

oba m3 R NPEACTABISIFOT COOOHM BO3MOXKHO 3aMeIeHHbIN C).g ATKOKCHKApOOHHIL.

29. [Mpumenenune wim crocod mo m. 28, OTIMYAOLINECS TEM, YTO BO3MOKHO

3amerneHHbii Cgg ankokcukapbonun npencrasisier coboii —C(=0)OCH,CHs.

30. [Mpumenenune wim crocod mo m. 28, OTIMYAOLINECS TEM, YTO BO3MOKHO

3amerneHHbii C).g ankokcukapbonun npencrasisier coboi —C(=0)OCH;.

31. IMpumenenue wim ciocod no modomy u3 .. 24-30, OTIMYAIOIIHUECS TEM, YTO

28A o .
R™™" mpencrasisier codoii BO3MOXKHO 3aMeleHHbIH C 4 alKuJI.
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32. [Mpumenenue win ciocod mo JOOoOMy 3 ILI. 24-25, OTIUYAIOIIUECS TEM, YTO
Q
R28A
e
5 0]
r
R%A  RZ7A BBIOpaH U3 IPYIIIbI, COCTOSIIEN U3:
Q Q . Q
¢ OCH; >~CH3 3 CHs
3 )
g O
0 OCH; 0O CHg
O s O N O B
)(L
o N=C, o) CHs 0
’ s
5 >\; Cfts N : 3 ore
O
3 © O CHs
O . s O ?
s A R
3 OCH,CH, OCH,CHj
O OCH,CH; ! OCH,CHs
H3C~< 4 ﬂ d
O , O it
Q
OCH,CHs
o) OCH,CH;
o— o
H30‘<
@]
33. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™
MPEICTABJISIFOT COOON BO3MOKHO 3aMereHHbIN Cp4 aJIKHIT.
34. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

MPEACTABIISIFOT COOON BO3MOKHO 3aMeIlleHHbIN C) o4 aTKEHWUIT.
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35. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

. 15Ap 16A
npeacTaisatoT codoit *~(CR ™R ™);—0-C o4 ankun.

36. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

. 17Ap 18A
npezncrassitoT codoi *—(CR™ R ™)—0—Cs24 ankeHu.

37. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

NPENCTABISIIOT COOOI BO3MOXKHO 3aMEIeHHbIH apuil.

38. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

NPEACTABISIIOT COOO0M BO3MOXKHO 3aMerneHHbIH apuin(Ci.g aKui).

39. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™
R1 9A RZOA
%’L R21A
MPEACTABIISIFOT COOOMH O
40. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™
R2A Rz O

><Z4AL R24A

MPEACTABIISIFOT COOOMH ‘LLL

41. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

0O
A~

MPEACTABIISIFOT COOOMH

42. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™
O
0
O
\
NPENCTABISIOT COOOM RZA
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43. IMpumenenue mwm crocod 1o m. 17, oTIuYaromuecs TeM, 4to 0da 3 R4y R™

Q

R28A
5 0]
r
MPEACTABIISIFOT COOOMH R26A  'R27A
6A 7A
44, IMpumenenne wiu crnocod mo m. 17, ornuuaromuecss tem, 4to R™™ u R

COBMECTHO MOTYT OOpa3oBbIBaTh (pparMeHT, BBIOPAHHBIA M3 TPYIIBI, COCTOSIIEH U3

*
*

BO3MOKHO 3aMCIICHHOI'O U BO3MOKHO 3aMEHICHHOI'O , 1€ aTOMBI

6A 7A
uR

KHCJIOPOAA, MPUCOSAUHEHHBIE K R , aToM ¢ocdopa 1 ykasaHHBIH (HparMeHT 00pa3yroT

KOJIBLIEBYIO CUCTEMY, COJEP KALIYIO OT LIECTH JI0 1eCATH UJIEHOB.

45. IMpumenenune wiu crnocod mo m. 44, OTIUYAIOIUECS TEM, YTO RO u R™

COBMECTHO MOTYT OOpa3oBbIBaTh (pparMeHT, BBIOPAHHBIA M3 TPYIIBI, COCTOSIIEH U3

CHs CO,CH4
* R32A . * .
* YO
o)
\H/O

32A . o
O ., tae R™" mpencrasisier coOoli BO3MOXHO 3aMEINEHHBIH apwil,

BO3MOKHO 3aMemeHan‘/'1 rerepoapul Ujnu BO3MOXKHO 3aMeLHeHHbIﬁ rETCPOLUKIIAIIL.

46. IMpumenenue wim ciocod no odomy u3 I.I. 17-45, oTnu4aroImuecs TeM, 4To

1A .
Z " npencrasinsier coboii O.

47. IMpumenenue wim ciocod no odomy u3 I.I. 17-45, oTnu4aroImuecs TeM, 4To

1A .
Z " npencrasser coboii S.
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48. IMpumenenne wimu cnocod mo mn. 16, OTIUYAIOIIUECS TEM, YTO R!A
Z|2A
R8AO—I|3—%
o 9A
npencrasisier coOoit R

49. IMpumenenue win cnocoO o 1. 48, OTINYAOIIHECS TEM, YTO R OTCYTCTBYET
WM BBIOPAH M3 TPYIIIBL, COCTOALIEH M3 BOAOPOAA, BO3MOXKHO 3amerneHHoro Cjos4 alkwia,
BO3MOKHO 3ameleHHoro Cr.o4 alKkeHuja, BO3MOXKHO 3aMmelleHHOro Cro4 ankuHUIA,
BO3MOJKHO 3aMeleHHOro C3.¢ LUKIOAIKNIIA U BO3MOXKHO 3aMelieHHOro Cs¢ LIMKIJIOAIKEeHNIA;
1 R™ HesaBrCHMO BBIGPAH M3 IPYIIIBI, COCTOSIIEN W3 BOIMOXKHO 3aMemeHHoro Cy.oy aNKuia,
BO3MOKHO 3amelieHHoro Cro4 alKeHuja, BO3MOXKHO 3aMmelleHHOro Cho4 ankuHUIA,

BO3MOKHO 3aMCIICHHOT'O C3_6 MUKJIOAJKHJIa U BO3MOXKHO 3aMCIICHHOI'O C3_6 MHUKJIOAJIKCHUJIA.

8A
50. IMpumenenne wimu cnocod mo mn. 49, ornuuaromuecss TeMm, 4T0 R

o A o o
npencrasiser coboit Bogopon, n R’ mpexcrasiser coGoii BO3MOXHO 3amemeHHbI Cig

AJIKWJIL.

A
51. [Ipumenenne wimu cnocod mo mn. 48, orhouuaromuecss TeM, 4To R

. A o 30Ap31A 30 31
npencrasisier coboil Bomopon, u R’ npencTasisier codoi NR*R** rne R* u R

HE3aBUCHMO BBIOPAHBI M3 TPYIMIBI, COCTOSAIEH U3 BOAOPOAA, BO3MOXKHO 3aMelieHHOro Cj.o4
ajKuia, BO3MOXKHO 3aMelieHHOro Cs.o4 ajJKeHuNIa, BO3MOXKHO 3aMelleHHOro Co.og aJKUHUIA,

BO3MOKHO 3aMCIICHHOT'O C3_6 MUKJIOAJKHJIa U BO3MOXKHO 3aMCIICHHOI'O C3_6 MHUKJIOAJIKCHUJIA.

8A
52. [Mpumenenue win cnocoO o 1. 48, oTuJarmuecs TeM, 4to R™ oTcyTcTBYeT
o A o
WIN TIpencTaBisieT coOoil Bomopon; | R’ NPEACTaBIsET COOOH BO3MOKHO 3aMELICHHYIO
AMHHOKHCJIOTY, TIPUCOENNHEHHYI0 4epe3 N, WM BO3MOXKHO 3aMELICHHOE CIIOXKHO3(pHUPHOE

MMPOU3BOAHOE AMUHOKUCIIOTBI, IPUCOEANHEHHOM Yepes N.

8A
53. [Ipumenenne wimu cnocod mo mn. 48, orhouuaromuecss TeM, 4To R

o o A o
NnpeaCTaBIACT co00i BO3MOXKHO 3aMCIICHHBIN apuil; U R9 npeaAcCTaBIACT co00i BO3MOXKHO
3aMCIICHHYIO aMHWHOKHUCIOTY, IMNPUCOCAUHCHHYIO YEPE3 N, WM BO3MOXHO 3aMCIICHHOC

CJIO’KHO3(UPHOE TPOU3BOAHOE AMUHOKHCIIOTHI, IPUCOeIMHEHHOH uepe3 N.
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54. IMpumenenne wmm crocod mo m. 52 wiu 53, OTIMYAIOINUECS TEM, YTO R
BbIOpAaH W3 TPYIIBI, COCTOSINEH U3 ajlaHWHA, aclaparrHa, acraprara, [UCTeWHa, TiyTaMarta,
rJlyTaMUHA, TJWLWHA, TMPOJUHA, CEpUHA, THPO3WHA, APTMHWHA, TUCTUAWHA, W30JCHINHA,
JefiinHa, JH3WHA, METHOHWHA, (eHWIajiaHuHa, TPEOHWHA, TpunTodana, BajIWHA U

CJ'IO}KHOB(l)I/IprIX NMPOU3BOAHBIX YKA3aHHBIX KUCJIOT.

A

55. [Mpumenenne wn crocod mo m. 54, OTAMYAOIINECS TEM, YTO R’ BbIOpaH U3
TPYIIbI, COCTOSIENH W3 CJIOXKHOTO HW3OMPOMMJIOBOrO 3(upa ajaHWHA, CIOKHOTO
[IUKJIOTEKCUJIOBOTO 3(Upa ajlaHWHA, CJIOKHOTO HEOMEHTUJIOBOTO 3(Hpa ajlaHWHA, CJIIOKHOTO

H30MPONUIIOBOrO 3 Hpa BAIIMHA U CI0XKHOTO H30IPONMIOBOro dupa JeinnHa.

56. IMpumenenne wmm crocod mo m. 52 wiu 53, OTIMYAIOINUECS TEM, YTO R

R33AQ R34A R35%A

O HN—% 33A .
, rie R™" BeIOpaH u3 rpymnmsl, cocTosiiuel u3 BOAOPOAa,

UMEET CTPYKTYPY
BO3MOXKHO 3aMmeleHHOTO Cj.g-aJKmia, BO3MOXKHO 3aMemeHHOro (s IHMKIJIOANKUIA,
BO3MOXKHO 3aMEIEHHOTO apuia, BO3MOXHO 3amMemeHHoro apwi(Cie ajkuia) U BO3MOKHO

34A
3aMECIICHHOI'O raJIOr€HaJIKnja, R

BbIOpAH U3 TPYIIIBI, COCTOSIIEH U3 BOIOPOAA, BO3MOXKHO
3amemeHHoro Cig ajKWia, BO3MOXKHO 3amelieHHOro (i TajloreHaJKhiia, BO3MOXKHO
3amerieHHOro (i LHUKIOAJNKWIA, BO3MOXHO 3amelieHHOro Cg apuia, BO3MOXKHO

35A
3amenieHHoro Cip apuia U BO3MOXKHO 3ametneHHoro apuin(Ci.¢ ankuna); 1 R™" npencrasnser

. . 34A 35A
co0Oil BOIOPOA WM BO3MOXKHO 3amerneHHbIll Cj4-anmkuin;, win R n R COBMECTHO
00pa3yroT BO3MOXKHO 3aMemeHHbINH C3.¢ IUKITOATKHIT.
34A

57. IMpumenenne wmm crocod mo m. 56, oTimyarmuecs TeM, 4YTo R
npeacTaBsieT COO0H BO3MOKHO 3aMerneHHbIH C.¢-aaKuIL.

58. [Mpumenenune win crocod mo m. 57, OTIMYAOLINECS TEM, YTO BO3MOKHO
3amerneHHbIi C ¢-aJKUJI MPEeNCTaBisieT coOONH METHIL.

59. IMpumenenue wim ciocod no JodoMy U3 ILI. 56-58, OTIMYAIOIIUecs: TeM, YTO

35A .
R mpencrasmnsier coboii Bogopox.
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60. [Mpumenenue win ciocod no JodoMy U3 ILI. 56-59, OTIUYAIOIIUECs TEM, YTO
33A . N .
R npexncrapnsier cob0i BO3MOKHO 3aMemeHHbI C ¢ aTKuil, BO3MOKHO 3aMerneHHbI Cs g

IMUKJIOAJIKHJI NI BO3MOXKHO SaMeLLIeHHbeI OeH3UII.

61. IMpumenenue win ciocod no modomy u3 ILI. 48-60, OTIUYAIOIIHUECS TEM, YTO

2A .
Z”" npencrasnser coboii O.

62. IMpumenenue win ciocod no modomy u3 ILI. 48-60, OTIUYAIOIIHUECS TEM, YTO

2A .
Z7" npencrasnser coboii S.

1A
63. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R
Z3A
R1OA_||:|)_§
o R11A
NpeACTaBIsieT cCoOOH
10A
64. IMpumenenne wim crocod no m. 63, oTiuyaromuecs: TeM, 4to oda m3 R 0A 4

11A .
R nmpeacraBnsroT co00H BO3MOXKHO 3aMELICHHYI0 aMHHOKHUCIIOTY, IPUCOEANHEHHYIO Yepes
N, wIn BO3MOXHO 3aMEUICHHOE CIOXXHO3(HUPHOE TPOU3BOAHOE AMHHOKHCIIOTHI,

MPUCOEAUHEHHON Yepe3 N.

10A 11A
65. IMpumenenne wim cnocod mo m. 64, ornuyaromuecs: TeM, 4To R Ay R

HE3aBUCUMO BBIOpAaHbI W3 TPYMIbI, COCTOSINENH W3 aJlaHWHA, acraparuHa, achaprara,
LMCTEeNHA, [IJlyTaMara, TIJyTaMUHA, TIJWLWHA, [POJIMHA, CEpPUHA, TUPO3UHA, ApTUHUHA,
THCTUIWHA, W3OJeHIMHA, JIeWlMHA, JIU3WHA, METHOHWHA, (eHWIanaHuHa, TPEOHUHA,

TpunTodaHa, BaTMHA U CIIOKHOI(PUPHBIX POU3BOAHBIX YKA3aHHBIX KHUCIIOT.

10A 11A
66. IMpumenenne wim cocod mo m. 65, orTnuyaromuecss TeM, 4to R Ay R

HE3aBHUCHMO BbIOpaHBI M3 TPYIIBI, COCTOSINEH M3 CIOXKHOTO H3OMPONUIOBOrO 3dupa
aJNlaHMHA, CJIOXKHOTO IUKJIOTEKCUIIOBOTO 3(hUpa ajJaHUHA, CJIOXKHOTO HEONMEHTUJIOBOTO ddupa
allaHWHA, CJIO’KHOTO HM3OMPOIMJIOBOTO 3(Hpa BajlMHA U CIOKHOTO H30MPONUIOBOrO 3dupa

JNeruHa.
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10A 11A
67. IMpumenenne wim cnocod mo m. 64, ornuyaromuecs: TeM, 4To R Ay R

R36AO R37A R38A

@) HN—% 36A

HE3aBUCUMO UMEKT CTPYKTYPY , tme R™ BpiOpaH U3 rpynmbl, coCTosIEH

U3 BOJOpPONA, BO3MOXHO 3amelieHHoro Cjg-ankuina, BO3MOXKHO 3amMelieHHoro Csg

LIUKJIOAJIKHIIA, BO3MOXHO 3aMEeLIEHHOr0 apuiia, BO3MOXKHO 3aMerieHHoro apui(Ci.g ankuna) u
37A .

BO3MOXKHO 3aMEIICHHOr0 rajioreHankmia; R*™ BpIOpaH U3 rpynmsl, COCTOALIEH U3 BOJOPOA,

BO3MOKHO 3amerneHHoro (¢ ankuia, BO3MOXHO 3amelieHHoro (i rajoreHankunia,

BO3MOJKHO 3aMelieHHOro Cs LUKJIOAIKNIIA, BO3MOXHO 3amelneHHoro Cg apunia, BO3MOXKHO
i 38A

3amenieHHoro Cip apuia 1 BO3MOXHO 3ametneHHoro apuin(Ci. ankuna); 1 R™" npencrasnser

37A 38A
u R

co0Oil BOIOPOA WM BO3MOXKHO 3amerneHHbl Cjs-amkuia;, win R COBMECTHO

00pa3yroT BO3MOXKHO 3aMeleHHbIH Cs3.¢ IMKIOATKUIL.

1A
68. [Mpumenenne wmm cnocod mo m. 67, oTimyarmuecs TeM, 4YT0 R

npeacTaBsieT COO0H BO3MOKHO 3aMerneHHbIH C.¢-aaKuIL.

69. [Mpumenenune win crocod mo m. 68, OTIMYAOLINECS TEM, YTO BO3MOKHO

3amerneHHbIi C ¢-aJKUJI MPEeNCTaBisieT coOONH METHIL.

70. IMpumenenue wim ciocod no JodoMy U3 ILI. 67-69, OTIMYAIOIIHUECS TEM, YTO

43A v
R™* npencrasmnsier coboii Bogopox.

71. [Mpumenenue wim ciocod no odomy u3 I.I. 67-70, OTIUYAIOIIHUECS TEM, YTO
41A . N .
R™" npexncrapnsier coboii BO3MOKHO 3aMemeHHbIH Ci ¢ alKuil, BO3MOKHO 3aMerneHHbIi Cs g

IMUKJIOAJIKHJI NI BO3MOXKHO SaMeLLIeHHbeI OeH3UII.

72. IMpumenenue wim ciocod no odomy u3 ILI. 63-71, OTIMYAIOIIHUECS TEM, YTO

3A .
7" npencrasinser coboii O.

73. IMpumenenue wim ciocod no odomy u3 ILI. 63-71, OTIMYAIOIIHUECS TEM, YTO

3A .
7" npencrasnser coboii S.
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74. IMpumenenne wimu cnocod mo mn. 16, OTIUYAIOIIUECS TEM, YTO R!A
I i
R12AO—I|3 o—P %
OR1 3A OR1 4A
npeacTaBysieT Co0oi - -m,
75. [Mpumenenue wiu crocod 1o m. 74, oTauyaronuecs: TeMm, 4To m pasasercs 0, u

12A 1 13A .
R u R™™" He3aBHCHMO OTCYTCTBYIOT WJIH MPEACTABISIOT COOOH BOZOPOA.

76. [Mpumenenue wiu crnocod Mo M. 74, OTAMYAIOIIUECS TEM, YTO M paBHsIeTcs 1, u

12A 1, 13A 14A .
R, R uR™ He3aBUCUMO OTCYTCTBYIOT HJIH MPEACTABIISIOT COOOH BOIOPO.

1A
77. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R

npencrassier codoit H.

1A
78. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R

npeACTaBisieT COOOH BO3MOKHO 3aMEIEHHBIH alliI.

79. [Mpumenenune win crocod mo m. 78, OTIMYAOLINECS TEM, YTO BO3MOKHO
3aMeIleHHbIl awun mpexacrasiser coboit —C(=0)R™™, rne R BwmiGpan us rpymmsl,
cocrosimel M3 BO3MOXKHO 3amerneHHoro Ci.p ankuia, BO3MOXKHO 3amerneHHoro Co.p»
alKeHuna, BO3MOXKHO 3amMelieHHoro Cr» ajJKWHWJA, BO3MOXHO 3amelneHHoro Csg
LKJIOAJIKNJIA, BO3MOXKHO 3ameleHHOro Cs.g LIUKJIOANIKeHUIa, BO3MOXKHO 3aMelieHHoro Ce o
apuia, BO3MOXKHO 3aMEIIEHHOTO TreTepoapuiia, BO3MOXKHO 3aMEIIEHHOIO IeTepOLMKIINIIA,
BO3MOKHO 3amelneHHoro apun(Cie ankuia), BO3MOXKHO 3ameleHHoro rerepoapui(Cie

aJKuia) ¥ BO3MOXKHO 3aMellieHHOro reTepolukini(Ci_¢ ankuna).

39A

80. IMpumenenne wnmm crocod mo 1. 79, oTIMYAKOIIMECS TEM, 4YTO R¥
npencTassier coOOH 3aMeIeHHbIH T He3aMeleHHbIH Cy 1> aaKuil.

1A

81. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R

npeacTaBisieT COOOH aMHMHOKHUCIIOTY, TPUCOETUHEHHYIO uepes O.
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1A
82. [Mpumenenne wmu cnocod mo mn. 16, orhouuaromuecs TeMm, 410 R
0
0 RWOA  R41A
3
. 40A .
npencTasisier codoi O NH; , e R BbIOpaH W3 TPYMIbI, COCTOSMIEH U3

BOAOpPONA, BO3MOXKHO 3amemmeHHoro ¢ ankuiga, BO3MOXKHO 3amerieHHoro Cig
rajoreHajKujia, BO3MOXKHO 3amelleHHOro (3¢ IUKIOAIKHIA, BO3MOXKHO 3aMerneHHoro Cg
apuia, BO3MOXKHO 3amerneHHoro Cjo apuia U BO3MOXKHO 3amMerieHHOro apuii(Ci.¢ ankuna); u
R41A o o . 40A 41A
npencrasisier coO0l BOIOPOA WITH BO3MOKHO 3amerneHHbIi C 4-ankmt; wim R u R

COBMECTHO 00pa3yIoT BO3MOXKHO 3aMerieHHbli Cs ¢ HUKIOATKHUII.

83. IMpumenenne wnmm crocod mo 1. 82, OTIMYAKOIIMECS TEM, YTO R*0A
npeaCTaBisieT COOON BO3MOXKHO 3aMeleHHbIH C .6 aJIKHII.
84. [Mpumenenune win crocod mo m. 83, OTIMYAOLIMECS TEM, YTO BO3MOKHO
3amerneHHbIi C| ¢ aKUI MPEACTABIISIET COOOM METHII.
85. [Mpumenenue wim ciocod no JoOoMy 3 ILI. 82-84, OTIIMYAIOIIUECS TEM, YTO
R*' npencrasusier co6oit BOXOPOL.
86. [Mpumenenue wim ciocod no modomy u3 IL.I. 16-85, oTiu4aroImuecs TeM, 4To
B'# BBIGpaH 13 rPyIIbL, COCTOAIIEH H3:
RB2 0 0 NHRE?
RDZ
Y2 N x
72 A W Y
L L P Y
JVLV‘ R NlVV‘ R "V"V‘ R JVL\.I‘ R
(0] ORG2
RE2
SEa®
N O T N)\RHZ
JVLV‘ H ;
rue:
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. ki) 2
R™ BbIOpaH W3 TPyMIbL, COCTOsIIEH U3 Bomopona, rajoreHa u NHR™, rme R

BbIOpAH W3 TPYIIIbI, COCTOSIIESH 13 BOIOPOAA, -C(=0)R** u —-C(=0)OR";

. w2 w2
R™? npexacrasisier coboli rajored wim NHR"“, rne R"” BriOpan u3 rpymnmsl,
COCTOSIIIE W3 BOAOPOIA, BO3MOXKHO 3amelieHHOro (¢ ajKuia, BO3MOXKHO
M2

3amelneHHOro Cr ¢ aJIKeHIWIa, BO3MOKHO 3aMelneHHoro Csg nukiaoankmia, -C(=0)R

1 —-C(=0)OR™;

R NpeACTaBisieT co0OH BONOPON WU NHR?, rze R% BBIOpaH M3 TPYIIIHL,

COCTOSALIEH U3 BOIOPOAA, —C(:O)RP2 u —C(:O)ORQZ;

D2 .
R”" BBIOpaH W3 TPyMNIbI, COCTOSIIEH W3 BONOPOAA, TajJOreHa, BO3MOXKHO
3amelieHHOro Cig allkhia, BO3MOXKHO 3amMelneHHOro C, ajJKeHWIa M BO3MOXKHO

samerneHHOro Cr ¢ aJIKUHUIIA,

R™ BBIOpaH W3 TPYMIbI, COCTOSILIEH W3 BOXOPOAA, THAPOKCH, BO3MOKHO
R2
3amelneHHoro Cig aJIkuiia, BO3MOXKHO 3aMeleHHoro Csg nukinoaikuia, -C(=0)R™ u

~C(=0)OR™?;

2 o
R"" BbIOpaH W3 rpymmbl, cOCTOSIIEH M3 BOAOPOXA, TaJlor€Ha, BO3MOXKHO
3aMmelieHHOro Cjg ankuia, BO3MOXHO 3amelleHHOro Cre ajKeHWJIa U BO3MOXKHO

samMerneHHOro Co ¢ aJIKUHUIIA,

. ) o)
Y? u Y? HesaBucumo npenctasisiioT codoit N miu CR™, roe R BoiOpan u3
TPYMIbI, COCTOSINEH W3 BOJOPOMA, TajoreHa, BO3MOXKHO 3aMemeHHOro C.¢-ajKuia,

BO3MOKHO 3aMelleHHOro Co_g-aJIKEHHJIA B BO3MOXKHO 3aMelieHHOTro (o ¢-aJIKMHIIIA,
G2 N . .
R™ mpencrapnsier cobol BO3MOKHO 3aMereHHbIH C1 g aKIT;

. T2 T2
R npexacrasisier codoit Bogopon i NHR ', rne R™” HezaBucumo BbiOpaH 13

TPYIIIIbI, COCTOSIIIEH 13 BOAOPOA, —C(:O)RU2 u —C(:O)ORVZ; u

R2 pS2 pU2 V2
RKZ, RLZ, RMZ, RNZ, RPZ, RQZ, R™, R*", R™" u R"" He3aBUCHUMO BBIOpaHBbI U3

rpynmbl, cocrositent u3 C¢ ankuna, C, ¢ ankenmna, C, ¢ ankunuia, Cs ¢ HUKIJIOANKUIIA,
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Cs¢ umknoankenuna, Ceg o apwia, rerepoapuia, reTepPOATULIUKINIA,

ankuna), rerepoapui(Ci¢ ankuna) u rerepoanuuukiii(C ¢ alKuna).

87. Ipumenenne wimu cnocod mo m. 86, OTIUYAIOIIUECS TeM,
0]

N
/ NH
<T PL

NpenCcTaBysieT COO0H v

NH;

88. Ipumenenne wimu cnocod mo m. 86, OTIUYAIOIIUECS TeM,
0

/N NH
<T P

MPEACTABIISIET COO0H vwnn

89. Ipumenenne wimu cnocod mo m. 86, OTIUYAIOIIUECS TeM,
O
l NH
N O

MPEACTABIISIET COO0H  vwine

90. Ipumenenne wimu cnocod mo m. 86, OTIUYAIOIIUECS TeM,

NH

XN

N

0]

MPEACTABISIET COO0H  wane

N
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1A
91. [Mpumenenne wimu cnocod mo mn. 86, oTauUaromuecs TeM, 4YTO B
NH,

oo
N\N/go

MPEACTABISIET COO0H  wane

1A
92. [Mpumenenne wimu cnocod mo mn. 86, oTauUaromuecs TeM, 4YTO B

ORG2

N X
N
AL
G
T N RH2
NpenCTaBysieT COO0H e )

93. IMpumenenue wim ciocod no modomy u3 .I. 16-92, oTnuvaromuecs: TeM, 4To
. 2A .
MYHKTUPHAs JIUHUSA (------ ) peacTaBisier co00i OMUHAPHYIO CBsA3b, R™ mpexncrasisier coboit

CH,, u R** npencrasisier co6oii O.

94. IMpumenenue wim ciocod no modomy u3 .I. 16-92, oTnuvaromuecs: TeM, 4To
MYHKTUPHAsl JUHUA (------ ) OTCYTCTBYET, R* BBIOpPAaH M3 TPYMIBI, COCTOSINEH M3 BO3MOXHO
3amelreHHOro C ¢ ajJKuja, BO3MOXKHO 3aMelneHHOro Cs ¢ alKeHusIa, BO3MOXKHO 3aMEIIEHHOTO
Ch¢ ankuHMIA, BO3SMOXKHO 3ameleHHOro —O—Ci¢ ajkuia, BO3MOXKHO 3amelieHHOro —O—Cjq
AJIKEHUJIA, BO3MOKHO 3aMelneHHOoro —O—Cs ¢ alkuHuiIa U [UaHO, U R34 BbIOpaH W3 TPYIIIILI,
cocrosieii w3 OH, —OC(:O)R”A MU BO3MOJKHO 3aMELIEHHOH aMHHOKMCIIOTHI,

npucoeuHeHHo uepes O.

2A
95. [Mpumenenne wmu cnocod mo mn. 94, ornuuaromuecss TeMm, 4To R

npeacTaBsieT COO0H BO3MOXKHO 3aMerneHHbIi C| ¢ amKuII.

2A
96. [Mpumenenne wmu cnocod mo m. 95, ornuuaromuecss TeMm, 410 R

npencTassier coOol He3amerneHHbIH C_¢ aJTKHJI.

2A
97. [Mpumenenne wmu cnocod mo mn. 94, ornuuaromuecss TeMm, 4To R

npeacTaBsieT COO0H BO3MOKHO 3aMelneHHbIH Co ¢ alTKeHUI.
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98. IIpumenenne wimu cnocod mo m. 97, OTIUYAIOIIUECs

npencTaBsier co0oi HesamereHHbIH Cy ¢ ATKeHMUIT.

99. IIpumenenne wimu cnocod mo m. 94, oOTIUYAIOIIUECS

npeACcTaBsieT COO0H BO3MOXKHO 3aMerneHHbIi Ca.¢ aTKUHUIT.

100. TIlpumenenue wnm cmocod mno 1M 99, oTIHYarOLIHeCs

npencTassier coOol HesamereHHbIH Co ¢ ATKUHIIL.

101. TIlpumeneHue wnm cmocod mo M. 94, oTIMYArOLIHeECs

npeAcTaBisieT cOOOH BO3MOXKHO 3aMeleHHbIH C3.6 LIMKIOANIKHII.

102. TIlpumeneHue wnm cmocod mo M. 94, oTIHYArOLIHECs

npencTansier coO0l BO3MOKHO 3amerneHHbIi —O—C_g aKuJI.

103. TIlpumenenue wnu crnocod mno m. 102, oTiuyaromIHecs

npencTassier codolt HesamemmeHHbi —0—C ¢ aKuJI.

104. TlpumeneHue wnm cmocod mo M. 94, oTIHYArOLIHeECs

npeacTaBsieT COO0H BO3MOXKHO 3aMerneHHbIi —O—C3 ¢ alTKeHUI.

105. TIlpumenenue wnu crnocod mno mn. 104, oTnuyaromuecs

npencrassier codolt HezamerneHHbIH —O—C3_g aIKSHHIT.

106. Tlpumenenue wnm cmocod mo M. 94, oTIHYArOLIHECS

npencTanisier coO0H BO3MOKHO 3amerneHHbIi —0—C5 ¢ aTKHHUI.

107. TIlpumenenue wnu crnocod mno mn. 106, oTiUyaromIHecs

npencTasisier codoit HesamermeHHbIi —0—C3.¢ ATKHHII.

108. Ilpumenenue wnmm cmocod mo M. 94, oTIHYArOIIHeCs

npeacTaBsier cOOOH UaHo.

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

TEM,

yto R*

yto R*

yto R*

yto R*

yto R*

yto R*A

yto R*

yto R*A

yto R*

yto R*A

yto R*

109. TlpumeneHue wiu crnocod mo JrdoMy u3 .. 16-108, oTau4aromuecs TeM, 4To

R** npencrasisier coboii OH.
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110. TlpumeneHue wiu crnocod mo JrdoMy u3 .. 16-108, oTaudaromuecs TeM, 4To

R** npexncrasisier coboii —~OC(=0)R .

ny
111. TIlpumenenue wumu crnocod mo m. 110, ommmuarommecss Tem, 4ro R

npeacTaBisieT COOOH BO3MOXKHO 3aMeleHHbIH C-g ATk

112. TlpumeHeHue wiu crnocod mo JrdoMy u3 .. 16-108, oTnudaromuecs TeM, 4To

3A .
R’ nmpexncraisier coboli aMHHOKHUCIIOTY, IPUCOETUHEHHYIO uepes O.

113. Tlpumenenue uiu crnocod mo m. 112, oTaudaromuecs: TeM, 4TO aMUHOKHCIIOTA,
npucoennHeHHass 4epes O, BbIOpaHa W3 TPYIIBI, COCTOSAIEH W3 ajJaHWHA, acHaparvHa,
acriaprata, LUCTEWHA, TJyTaMmara, TJyTaMHHA, T[JUILUHA, T[POJIMHA, CEPUHA, TUPO3MHA,
apruHUHA, TUCTUAWHA, W30JeHIMHA, JIeWlMHA, JIU3WHA, METHOHHMHA, (eHuIanaHuHa,
TpeoHnHa, TpunrodaHa W BajUHA, TIN€ JOMOJHUTENbHbIE TMPUMEPhl MOIXOMSIINX
AMHUHOKUCJIOT ~BKJIFOYAKOT, HO HE OrpPaHUYUBAIOTCS WMH, OPHUTHH, TUIY3UH, 2-
AMHUHOU3OMACJISTHYI0 ~ KUCJIOTY,  JAETUAPOAJNIAHUH, TraMMa-aMUHOMACJSHYK)  KHCJIOTY,

LUTPYJUTUH, OeTa-anaHuH, anb(ha-3TUIArTHLNH, aTb(a-MPONITIUIHH U HOPISHLINH.

114. TlpumeneHue wiu crnocod mo JrdoMy u3 m.i. 16-108, oTau4aromuecs TeM, 4To

2

2o R2A R

S

R34 npencrasisier codoi O NH; , TIe R*A

BBIOPAH W3 TPYIIIbI, COCTOSAIIEH M3
BOJIOpPOAA, BO3MOXHO 3amelieHHoro Cie ankuna, BO3MOXHO 3aMelieHHoro Cig
rajjoreHajJkuia, BO3MOXHO 3aMelleHHOro (s LMKIJIOANKWIA, BO3MOXKHO 3amerieHHoro Cg
apujia, BO3MOXHO 3aMelieHHoro Cjg apuia 1 BO3MOXKHO 3amereHHoro apui(Ci.¢ ankumia); u
R¥4 npencTasisier coO0H BOIXOPOM WITH BO3MOKHO 3aMeIleHHbIH C | 4-alTKUiT; Win R*4 g RPA

COBMECTHO 00pa3yIOT BO3MOXKHO 3aMerieHHbli C3 ¢ HUKIOATKHUII.

40A
115. TIlpumenenue wmu crnocod mno m. 114, oTnuUaromuecss TeM, 4YTO R%

npeacTaBsieT COO0H BO3MOXKHO 3aMerneHHbIi C| ¢ amKuII.

116. Ilpumenenue mnm crmocod mo m. 115, oTiMYarOmMecs TeM, YTO BO3MOXKHO

3amereHHbIH Ci.¢ AKHI IPENCTaBIIAET COOOH METHIL.
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117. Tlpumenenue wiu crnocod mo modomy u3 m.a. 114-116, ornuyarommecs Tem,

41A

yro R™ " nmpexncrasnsier coOoit Bonopox.

118. IlpumeneHue wiu crnocod mo JrdoMy u3 m.i. 16-117, oTnmudaromuecs: TeM, 4To

S5A .
R nmpencrasnsier coboii Bomopo.

119. TlpumeneHue wiu crnocod mo JrdoMy u3 m.i. 16-117, oTnudaromuecs TeM, 4To

S5A .
R nmpencrasisier coOol rajorex.

5A
120. TIlpumenenue wnu cnocod mno m. 119, ornumyarommecs Ttem, 4to R

npeacTaBisieT codor GTop.

121. TlpumeneHue wiu crnocod mo JrdoMy u3 .. 16-120, oTau4aomuecs TeM, 4To

4A o
R™ mpencrasnsier coboii Grop.

122.  TIpumenenue no modOomy u3 1.m. 1 wim 3-15 wnm cnocod no oMy U3 LI

2-15, oTnUYaOIKecs TEM, YTO COeNMHEHNE TpeACTaBIsieT co0oit coennaenne Gopmysl (II).

1B
123. Tlpumenenue wumu crnocod mo 1. 122, oTmyaromyecs TeM, 4YTO0 R

npencrassier codoit O wim OH.

1B
124. Tlpumenenue wuimu crnocod mo 1. 122, oTmyarommecs TeM, 4YTO R
RSB 6B

. R7B
é; ~o

HPEACTABJIAET COOOM )

1B
125. TIlpumenenue wumu crnocod mo m. 122, oTmuarommecs TeM, 4YTO0 R
o8 O

RSB
‘3’55 \O><225J\ R10B

1B
126. Ilpumenenue wmu crnocod mo 1. 122, oTmyaromMecss TeM, 4YTO0 R
O

E/O\/\S)kw 1B |

NpeACTaBIsieT cCoOOH

NpeACTaBIsieT cCoOOH
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1B

127. Tlpumenenue wuimu crnocod mo 1. 122, oTmuaromyecs TeM, 4YTO0 R
npeacTaBisier co00H BO3MOXKHO 3aMELIEHHYK) aMHHOKHCIIOTY, TPUCOEIUHEHHYIO uepe3 N,
58071 BO3MOKHO  3aMeEIlEHHOe CIIOXKHO3(UPHOE MPOU3BOAHOE AMHUHOKHCJIOTHI,

MPUCOEAUHEHHON Yepe3 N.

128. TlpumeneHue wim crocod mo m. 127, OTIMYAIONMIUECs] TeM, YTO R'B BbIOpaH 13
IPYNIbI, COCTOSINIEH U3 ajJaHWHA, aclapariHa, acrnaprara, [UCTerHa, riiyTaMara, TJyTaMuHa,
[NIMLWHA, TPOJNHA, CEepUHA, TUPO3WHA, APTMHUHA, THCTHIWHA, HW30JICUINHA, JEeHINHA,
JU3WHA, METUOHMHA, (peHHJIAJaHWHA, TPEOHWHA, TpUnTo(aHa, BaJIMHA U CIOKHOI(DHUPHBIX

NMPOU3BOAHBIX YKA3aHHBIX KHUCJIOT.

1B

129. Tlpumenenue wmm crocod no m. 128, ornuyaromuecs: Tem, 4to R BeIOpaH u3
TPYIIbI, COCTOSIENH W3 CJIOXKHOTO HW3OMPOMMJIOBOrO 3(upa ajaHWHA, CIOKHOTO
[IUKJIOTEKCUJIOBOTO 3(Upa ajlaHWHA, CJIOKHOTO HEOMEHTUJIOBOTO 3(Hpa ajlaHWHA, CJIIOKHOTO

H30MPONUIIOBOrO 3 Hpa BAIIMHA U CI0XKHOTO H30IPONMIOBOro dupa JeinnHa.

1B
130. TIlpumenenue wiu cnocod mo m. 127, ormnuyaromwecs TeM, 4yTo R umeer

R1ZBO R13B R14B

O HN—§ 128 .
, rme R'™" BeIOpaH W3 rpymmbl, COCTOALIEH W3 BOAOPOAA,

CTPYKTYpPY
BO3MOXKHO 3aMerneHHOro Cjg-alikuia, BO3MOXKHO 3amemeHHOro (3¢ [UKJIOANKHIA,
BO3MOKHO 3aMEIIEHHOTO apuiia, BO3MOXKHO 3aMelneHHOro apwi(Cie ajKuia) U BO3MOKHO
3aMeLeHHOro rajorenankmia; R'>® BbIGPaH U3 rPYIIIBL, COCTOSIIEH U3 BOLOPONA, BO3MOXKHO
3amerneHHOro Cj;¢ amKkuiaa, BO3MOXKHO 3amemeHHOro (g TaJOreHaTKUIa, BO3MOXKHO
3amerneHHOro (s IMKJIOAJKWIA, BO3MOXKHO 3amemeHHoro (g apuiia, BO3MOXKHO

14B
3amenieHHoro Cio apuina 1 BO3MOXKHO 3aMereHHoro apui(Ci ankuna); u R™ npencrasnser

13B 14B
u R

co0Oil BOIOPOA WM BO3MOXKHO 3amerneHHbId Cj4-amkui; win R COBMECTHO

00pa3yroT BO3MOXKHO 3aMeleHHbIH Cs3.¢ IMKIOATKUIL.

138
131. TIlpumenenue wim crnocod mno 1. 130, ommmyaromuecs Tem, 4to R

npeacTaBsieT COO0H BO3MOKHO 3aMerneHHbIH C.¢-aaKuIL.

132. Tlpumenenue wnm crmocod mo m. 131, oTiMYarOmMecs TeM, YTO BO3MOXKHO

3amerneHHbIi C ¢-aJKUJI MPEeNCTaBisieT coOONH METHIL.
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133. Tlpumenenue wiu crocod mo modomy u3 m.im. 130-132, oTnuyaromuecs

14B

yro R™" npencrasisier coboit Bogopox.

134. Tlpumenenue wiu crocod mo modomy u3 m.im. 130-133, oTnuuaromuecs
yro R

C3.¢ LIUKJIOAJIKIIT WUIH BO3MOKHO 3aMeEIeHHbIH OeH3MII.

135. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B . .
gyro R™ nmpencrasisier coOol BO3MOXKHO 3aMereHHbIH C.¢ aIKII.

136. Ilpumenenue wmu crnocod mo m. 135, oTauuaromuecss TeM, 4YTO

npencTassier coOol He3amerneHHbIH C_¢ aJTKHJI.

137. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B . .
yro R™ mpexncrasnsier co0oi BO3SMOXKHO 3aMeIeHHbIH Co ¢ aITKEHIT.

138. Ilpumenenue wmu crnocod mno m. 137, oTiauuaromuecss TeM, 4YTO

npencTaBsier co0oi HesamereHHbIH Cy ¢ ATKeHMUIT.

139. Tlpumenenue wiu criocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B . .
yro R™ mpexncrasnsier co0oi BO3SMOXKHO 3aMeIeHHbIN Co.¢ aTKUHUIT.

140. TIlpumenenue wmu crnocod mo m. 139, ornauuaromuecss TeM, 4YTO

npencTassier coOol HesamereHHbIH Co ¢ ATKUHIIL.

141. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B o o
gyro R™" nmpexncrasnsier co0oii BO3MOXKHO 3aMemeHHbIH —O—C.¢ QK.

142. Tlpumenenue wmu crnocod mno m. 141, oTauuaromuecss TeM, 4YTO

npencTassier codolt HesamemmeHHbi —0—C_ aKuII.

143. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B o o
gyro R™ nmpencrasnsier coOoii BO3MOXKHO 3aMereHHbIH —O—C3.¢ anKeHuI.

368
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TEM,
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RZB

TEM,

RZB

TEM,

TEM,

TEM,
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144. Tlpumenenue wiu crnocod mno m. 143, oTauuaromuecss TeM, 4YTO

npencrassier codolt HezamerneHHbIH —0—C3 g aIKSHHIT.

145. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaronuecs

2B . .
yto R™ npencrasnsier codoit BO3MOxKHO 3amemeHHbIid —O—C3.¢ aTKUHUIT.

146. TIlpumenenue wiu crnocod mno m. 145, oTauyaromuecss TeM, 4YTO

npencTassier codoit HesamermeHHbIi —0—C5 ¢ ATKHHII.

147. TlpumeneHue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaromuecs

2B o
4yro R™ npencrasnser coboit C3.¢ IUKIOATKHIL.

148. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-134, oTnuyaronuecs

2B .
yro R™" mpexncrasisier coOol 1ipaHo.

149. Tlpumenenue wiu crnocod mo modomy u3 m.im. 122-148, oTnuyaromuecs

4B o
yro R™" nmpexncrasnsier codoii Bomopo.

150. TIlpumenenue wiu crocod mo modomy u3 m.im. 122-148, oTnuyaromuecs

4B o
gyro R™" nmpexncrasmnsier coOol rajorex.

151. TIlpumenenue wmu crnocod mo m. 150, oTiauuaromuecss TeM, 4YTO

npeacTaBisieT codor GTop.

152. Tlpumenenue wiu crocod mo modomy u3 m.om. 122-151, oTnuyaromuecs

3B .
yto R”” npexncrasnsier codoit grop.

153. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-152, oTnuyaromuecs

1B .
yro Z - mpencrasisieT coboit O.

154. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-152, oTnuyaromuecs

1B .
4yro 7~ mpencrasisieT coboi S.

155. Tlpumenenue wiu crocod mo modomy u3 m.im. 122-154, oTnuyaronvecs

aro B'® BuIBpan u3 rpymmsl, cocTosAmEH 13!
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RBB2 0 0O

2B N
20U eOTEeS
T N/ RAB2 T N)\Rcsz N H o)
w“wnane R NNAS R wiw R
NHREB2 0 RGB2

RDB2 RFB2
N NH N X
N

< /K | /K </ ‘ )\
Y.
\N 0] N @] N A RHB2

N
| | |

rae:

AB2 B2 B2
R

BBIOpAH U3 TPYIMIIBI, COCTOsIIEH 13 Bogopoaa, rajorena 1 NHR™-, rne R

BbIOpAH W3 TPYIIIbI, COCTOSIIESH 13 BOIOPOAA, -C(=0)R*®? 4 —-C(=0)OR"®?;

BB2 WB2
R

o WB2

npezacrasisier coboi ranorer wm NHR ™™, rne R" ™ BriOpan u3 rpymnsl,
cocTosAlled M3 BOAOPOAA, BO3MOXKHO 3ameleHHOro Cig ajnkuia, BO3MOXKHO
3amemieHHOro (s ajkeHWNa, BO3MOXKHO 3aMmelleHHoro Cig LUKJIOAJIKUIA,

C(=0)RMP? 4 _C(=0)OR™?;

R npeacTaBisier coO00i BOIOPOI WUIIH NHR®?, rpe RO%* BBIOpaH M3 TPYIIIHL,

COCTOSALIEH U3 BOIOPOAA, —C(:O)RPBZ u —C(:O)ORQBZ;

DB2 o
R BBIOpPAaH W3 TPYMIbBI, COCTOSIIEH W3 BOAOPOAA, TajOreHa, BO3MOXKHO

3amelieHHOro Cig allkhia, BO3MOXKHO 3amMelneHHOro C, ajJKeHWIa M BO3MOXKHO

samMerneHHOro Co ¢ aJIKUHUIIA,

EB2 o
R BBIOpPAaH W3 TPYIIbL, COCTOSIIEH M3 BOAOPOAA, THAPOKCH, BO3MOXKHO

RB2
3amelneHHoro C ¢ aJkuia, BO3MOKHO 3aMmelneHHoro Cs g nukioainkuia, -C(=0O)R™ " u

~C(=0)OR®*%,

FB2 o
R™™ BbiOpan W3 rpymmbl, COCTOSINEH M3 BOAOPONA, TAJOr€Ha, BO3MOXKHO

3amelieHHOro Cig allkhia, BO3MOXKHO 3amMelneHHOro C, ajJKeHWIa M BO3MOXKHO

samerneHHOro Cr ¢ aJIKUHUIIA,
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. B2 B2
Y8 u Y nesaBucumo npenctaisiroT codoit N wmn CR™7, rne R~ BeiOpan u3
TPYMIbI, COCTOSINEH W3 BOJOPOMA, TajoreHa, BO3MOXKHO 3aMemeHHoro i ¢-ajKuia,

BO3MOXKHO 3aMECIICHHOI'O C2_6-aJ'IKeHI/IJ'Ia U BO3MOXKHO 3aMEIICHHOI'O C2_6-aJ'IKI/IHI/IJ'Ia;

GB2 . o
R”"” mpencrasiser coboli BO3MOXKHO 3aMerneHHbIi Ci.¢ alKu;

o TB2 TB2
RP2 npexacrasisier codoit Bogopox wiu NHR ™7, rne R™™” He3aBucumo BeIOpaH

U3 TPYIIIBI, COCTOSIIEH U3 BOAOPOAa, —C(:O)RUBZ u —C(:O)ORVBZ; u

KB2 LB2 MB2 NB2 PB2 B2 RB2 SB2 UB2 VB2
R R'2 R RNB2 RPBZ RB2 RRBZ RSB2 RUBZ ; R

k4 k4 k4

HE3aBUCUMO
BbIOpaHbI U3 rpymmbl, cocrosimeit u3 Ciq ankmna, Cog ankenmna, Co¢ anmkuamia, Csg
nuknoankuna, Csg muknoankenmna, Ce o apwia, rerepoapuiia, reTepoaniuKInIa,

apmn(C ¢ ankuna), rerepoapmn(C¢ ankmna) u rerepoamnuukini(Ci ¢ aaKuia).

1B
156. Ilpumenenue wmu crnocod mo m. 155, ornomuaromuecss TeM, 4to B
0]

N
/ NH
<T PL

NH,

NPeNCTaBsIeT COO0H v

1B
157. TIlpumenenue wmu crnocod mo m. 155, orTiomuaromuecss TeM, 4To B
O

N
Y NH
<T »

MPEACTABIISIET COO0H wwann

1B
158. Ilpumenenue wmu crnocod mo m. 155, orTiomuaromuecss TeM, 4to B
O

l NH

N O

MPEACTABIISIET COO0H  vvine
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159. TIlpumenenue wmu crnocod mo m. 155, oTiawuaromuecss TeM, 4YTO B!B

NH,
)
A

MPEACTABISIET COO0H  vwnr

160. TIlpumenenue wmu crnocod mo m. 155, oTiauuaromuecss TeM, 4YTO B!B
NH,

oo
N\N/go

MPEACTABISIET COO0H  wane

161. TIlpumenenue wmu crnocod mo m. 155, oTiauuaromuecss TeM, 4YTO B!B

RGBZ
(1)
T N/ RHB2

NPeNCTaBysieT COO0H wwane

162. Tlpumenenue o modomy u3 . 1 win 3-15 win cnocod mo modoMy U3 m.i. 2-

15, oTmyaroiecs: TeM, 4TO COEIUHEHNE TIPEACTaBisieT co0ol coenunenune Gopmyaer (111).

163. Ilpumenenue wiu crnocod mo m. 162, oTauyaromuecss TeM, 4YTO R!C

npencrassier codoit O wim OH.

164. Tlpumenenue wiu crnocod mo m. 162, oTauyaromuecss TeM, YTO R!C

npencTaBsieT COO0H BO3MOKHO 3aMeIeHHbIH C| ¢ aTKOKCH.

165. TIlpumenenue wmu crnocod mo m. 162, oTauyaromuecss TeM, 4YTO R!C
R9C R']OC

f_f‘\o R11C

HPEACTABJIAET COOOM )
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1C
166. Ilpumenenue wumu crnocod mo 1. 162, oTimuaromMecs TeM, 4YTO0 R

N

y 1C
IpefCTaBIAeT COOOMH O Z

r12¢  rtc 9

JLR14C

1c
167. TIlpumenenue wumu crnocod mo 1. 162, oTmuaromMecs TeM, 4YTO0 R
O

ii/o\/\s)kac.

NpeACTaBIsieT cCoOOH

1C
168. Ilpumenenue wumu crnocod mo 1. 162, oTmuaromwecs TeM, 4YTO0 R

NpeACTaBIsieT COOOH BO3MOXKHO 3aMEIEHHYI0 aMHHOKHUCIIOTY, IPUCOEUHEHHYIO uepes N.

1C
169. Ilpumenenue wumu crnocod mo m. 162, oTimuarommecs TeM, 4YTO0 R

IpeCTaBIsieT CO00H BO3MOXKHO 3aMEIEHHOE CIOKHO3(UPHOE MPON3BOJHOE AMUHOKUCIIOTHI,

MPUCOEAUHEHHON Yepe3 N.

170. Ilpumenenue wiu crnocod mo modomy 3 m.m. 162-169, ornuyarommecs Tem,

2C .
yto R™" npexncrasnser codoit O™ i OH.

171. Tlpumenenue wiu crnocod mo modomy 3 m.o. 162-169, oTnuyarommecs Tem,

2C . .
gyro R™ mpexncrasmnsier co0ol BO3MOXKHO 3aMeleHHbIH C|.¢ aJTKOKCH.

172. Tlpumenenue wiu crnocod mo modomy 3 m.m. 162-169, ornuyarommecs Tem,
R9C R1OC

ff\o R11C

2 y
uto R” mpencrasnster coboit O

173. Tlpumenenue wiu crnocod mo modomy 3 m.m. 162-169, ornuyarommecs Tem,

N

y 1C
uro R* npencrasnser coboit O Z

r12¢  rtc 9

JLR14C
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174. TlpumeneHue wiu crnocod mo modomy 3 m.u. 162-169, oTnuyarommecs Tem,
@)

E/o\/\s)kac.

2C .
yro R™ mpexncrasmnsier codoi

175. Tlpumenenue wiu crnocod mo modomy 3 m.m. 162-169, ornuyarommecs Tem,
uro R* MPEACTaBIsIeT COOOM BO3MOXKHO 3aMEIICHHYK) aMHHOKHCIIOTY, MPUCOSIMHEHHYIO

yepes N.

176. Tlpumenenue wiu crnocod mo modomy 3 m.m. 162-169, oTnuyarommecs Tem,
yro R* MpeNCTaBsieT COOOW BO3MOXKHO 3aMELICHHOE CIIOKHOI(HPHOE TMPOU3BOAHOE

AMUHOKHCJIOTBI, IPUCOEAUHEHHOM Yepe3 N.

1c
177. Tlpumenenue wumu crnocod mo m. 176, oTimyaromwecs TeM, 4YTO0 R

I
R'*¢0—P—01+—P—0

OR17C OR18C
o 2C - -
MpeACTaBsieT COOOM N u R™ mpencrasusier coboit O uiu OH;

16C 17C 18C
, R uR

rae R OTCYTCTBYIOT WJIH MPENCTaBJISIFOT cOOO0H BOmOpoa; U n paBHsieTcs: ) win

1.

178. Tlpumenenue wiu crnocod mo modomy u3 m.m. 162-177, oTnuyarommecs Tem,

3C . .
gyro R™ mpencrasisier coOol BO3MOXKHO 3aMereHHbIH C.¢ aIKHI.

3C
179. TIlpumenenue wumu crnocod mo m. 178, oTimuarommecs TeM, 4YTO0 R

npencTassier coOol He3amerneHHbIH C_¢ aJTKHJI.

180. Ilpumenenue wiu crnocod mo modomy u3 m.m. 162-177, oTnuyarommecs Tem,

3C . .
yro R™ mpexncrasinsier co0oi BO3SMOXKHO 3aMeIeHHbIH Co ¢ alTKEHIT.

3C
181. Ilpumenenue wumu crnocod mo 1. 180, orTmmuarommecss Tem, 4to R

npencTaBsier co0oi HesamereHHbIH Cy ¢ ATKeHMUIT.

182. Tlpumenenue wiu crnocod mo modomy u3 m.m. 162-177, oTnuyarommecs Tem,

3C . .
yro R™ mpencrasinsier co0oi BO3SMOXKHO 3aMeIeHHbIH Co.¢ aTKUHUIT.
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183. Ilpumenenue wmu crnocod mo m. 182, oTiauuaromuecss TeM, 4YTO

npencTassier coOol HesamereHHbIH Co ¢ ATKUHIIL.

R3C

184. Tlpumenenue wiu crnocod mo modomy u3 m.a. 162-177, oTnuyarommecs Tem,

3C o o
gyro R™ mpexncrasnsier co0oii BO3MOXKHO 3aMemmeHHbIH —O—C ¢ QK.

185. Ilpumenenue wmu crnocod mo m. 184, oriauuaromuecss TeM, 4YTO

npencTassier codolt HesamemmeHHbi —0—C_ aKuII.

R3C

186. Ilpumenenue wiu crnocod mo modomy 3 m.m. 162-177, oTnuvarommecs Tem,

3C o o
gyro R™ mpencrasmnsier coOoii BO3MOXKHO 3aMereHHbIH —O—C3.¢ aIKeHUII.

187. Ilpumenenue wmu crnocod mo m. 186, oTiauuaromuecss TeM, 4YTO

npencrassier codolt HezamerneHHbIH —0—C3 g aIKSHHIT.

R3C

188. Ilpumenenue wiu crnocod mo modomy u3 m.o. 162-177, oTnuyarommecs Tem,

3C . .
yto R npencrasnsier codoit BO3MOxKHO 3amereHHbiid —O—C3.¢ aTKUHUIT.

189. Ilpumenenue wmu crnocod mno m. 188, oTiauuaromuecss TeM, 4YTO

npencTassier codoit HesamermeHHbIi —0—C5 ¢ ATKHHII.

R3C

190. Tlpumenenue wiu crnocod mo modomy w3 m.a. 162-177, oTnuyarommecs Tem,

3C . .
yro R™ mpexncrasmnsier coOol BO3MOXKHO 3aMeIeHHbIH C3.¢ LIUKIOAIKILI.

191. Tlpumenenue wiu crnocod mo modomy u3 m.m. 162-177, oTnuyarommecs Tem,

3C .
yro R™ mpexncrasisier coOoi 1ipaHo.

192. Tlpumenenue wiu crnocod mo modomy u3 m.a. 162-191, ornuyarommecs tem,

4C o
yro R™ npencrasmnsier codoit OH.

193. Tlpumenenue wiu crnocod mo modomy 3 m.u. 162-191, ornuyarommecs tem,

uro R* mpencrasnser coboit —~OC(=0)R .

194. Tlpumenenue wmu crnocod mo 1. 193, oTnouuaromuecss TeM, 4YTO

npeacTaBisieT COOOH BO3MOXKHO 3aMeleHHbIH C-g ATk
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195. Tlpumenenue wiu crnocod mo modomy u3 m.m. 162-191, ornuyarommecs tem,

4c o
yto R™ npencrasnsier coboit aMHHOKUCIIOTY, MTPUCOEANHEHHYO Yepes O.

196. Tlpumenenue uiu crnocod mo m. 195, oTnuyaromuecs: TeM, 4TO aMUHOKHCIIOTA,
npucoennHeHHass 4epes O, BbIOpaHa W3 TPYIIBI, COCTOSAIEH W3 ajJaHWHA, acHaparvHa,
acriaprata, LUCTEWHA, TJyTaMmara, TJyTaMHHA, T[JUILUHA, T[POJIMHA, CEPUHA, TUPO3MHA,
apruHUHA, TUCTUAWHA, W30JeHIMHA, JIeWlMHA, JIU3WHA, METHOHHMHA, (eHuIanaHuHa,
TpeoHnHa, TpunrodaHa W BajUHA, TIN€ JOMOJHUTENbHbIE TMPUMEPhl MOIXOMSIINX
AMHUHOKUCJIOT ~BKJIFOYAKOT, HO HE OrpPaHUYUBAIOTCS WMH, OPHUTHH, TUIY3UH, 2-
AMHUHOU3OMACJISTHYI0 ~ KUCJIOTY,  JAETUAPOAJNIAHUH, TraMMa-aMUHOMACJSHYK)  KHCJIOTY,

LUTPYJUTUH, OeTa-anaHuH, anb(ha-3TUIArTHLNH, aTb(a-MPONITIUIHH U HOPISHLINH.

197. Tlpumenenue wiu crnocod mo modomy m3 m.a. 162-191, ornuyarommecs tem,
?_O R22C  R23C
S
aro R* npencrasnser coboii O NHz | rne R™C BeiGpan u3 rpymmel, cocrosimeii u3
BOJOPOZA, BO3MOXKHO 3amemeHHoro Cj¢ amkuiaa, BO3MOXKHO 3amemieHHoro Cig
rajJOreHaKmIa, BO3MOXHO 3aMeleHHOTO (3 LUKIJIOAJKWIA, BO3MOXKHO 3amereHHOro Cg
apwia, BO3MOXKHO 3amMerneHHoro Cjg apuia U BO3MOXKHO 3amerneHHoro apn(Ci.g ankuna); u
R3¢ nC | RAC

npencTasisier coOol BOAOPO WIIM BO3MOXKHO 3aMeleHHbIN C4-ajakut;, wind R

COBMECTHO 00pa3yIOT BO3MOXKHO 3aMerieHHbli C3 ¢ HUKIOATKHUII.

22C
198. Ilpumenenue wim crnocod mno 1. 197, ommmvaromuecs TeMm, 4Tto R

npeacTaBsieT COO0H BO3MOXKHO 3aMerneHHbIi C| ¢ amKuII.

199. TIlpumeneHue wnm crmocod Mo M. 198, OTIMYAOIIHECS TEM, YTO BO3MOXKHO

3amereHHbIH Ci.¢ AKHI IPENCTaBIIAET COOOH METHIL.

200. TIlpumenenue wiu crmocod mo modomy u3 m.im. 197-199, ornuuaromuecs: Tem,

23C

gyro R™ npencrasisier coboit Bogopox.

201. TIlpumenenue wiu crmocod mo modomy u3 .. 162-200, oTiHyaromuecs: Tem,

6C o
gyro R npezncrasnser co0oit ranorex.
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202. IIpumenenue wiu crnoco0 mo modomy u3 1.m. 162-200, oTauyaromuecs: TeMm,

6C .
yro R™ mpexncrasmnsier coOoii BOmopo.

203. Ilpumenenue wiu crmocod mo modomMy u3 .. 162-202, oTiHYaroIuecs: Tem,

5C .
yto R npencrasnsier codoit grop.

204. Tlpumenenue wiu crnocod mo modomy u3 .. 162-203, oTiHyaromuecs: Tem,

L 7C . H8C
CTPYKTYPY , e kaxaeli R m xaxaeni R™ HesaBucumo

NPEACTABISIFOT COOOM BOXOPON WU TaJIOTeH.

7C
205. IIpumenenue wian crocod mo 1. 204, OTIMYAIOLINECS TEM, YTO BCe IPymmbel R

8C .
u R™ npencrasnsiror coboit Bomopon.

7C
206. Ilpumenenue win cnocod mo m. 204, oTiUYarOIIMECs TeM, YTO OAuH u3 R

. 7C . 8C
npencTasisier cobol ranoreH, onuH U3 R™ npeacrasisier coboli Bomopon, u obe rpymmbl R

NPEACTABISIFOT COOOM BOXOPOI.

7C
207. Ilpumenenue win cnocod mo m. 204, oTiUYarOIIKMecs TeM, YTO OAuH u3 R

. 7C . 8C
npencTaBisier coOoi rajmoreH, oguH w3 R™ mpencrasisier coboii Bomopon, oawH u3 R

. 8C .
npeacTaBisieT coOO rajoreH, U onuH U3 R mpencrasisier co0oi BOIOPOI.

208. Ilpumenenue wiu crnocod mo modomy u3 .. 162-203, oTiHyaromuecs: Tem,

YTQ ------- npencTasisier coOON TBOWHYIO CBs3b, TakuM oOpazom, uto @opmyna (III) nmeer

CTPYKTYPY , rae Kaxaeii R’C OTCYTCTBYET, W KaXAbIH R¥¢

HE3aBUCUMO MPEACTABIIACT coboii BOOOPOA WUJIH T'aJIOTCH.
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8C
209. IIpumenenue wian crnocod o m. 208, oTauyaromuecs TeM, 9to ode rpymmel R

NPEACTABISIFOT COOOM BOXOPOI.

8C
210. TIlpumenenue win cnocod mo m. 208, oTiHMYarOImKecs TeM, YTO OAuH u3 R

. . 8C o
npexacTasisieT coOol rajoreH, a aApyroi u3 R™ npencrasnser coboit Bogopox.

8C
211. IIpumenenue wian crnocod 1o m. 208, oTauyaromuecs TeM, 9o ode rpymmel R

MPEICTABIISIFOT COOOM TrajioreH.

212. TIlpumenenue wiu crmocod mo modomy u3 m.om. 162-211, oTiuyaromuecs: Tem,

uro B'C BIBpan u3 rpymmsl, cocTosmed 13:

RBC2 0o 0O
v2C N
N N N 0
L A
[VaVaVaVol i B
NHREC2
RDCZ RFCZ
o
Y3C /K
SN N0
Nll\l‘
rue:
R BbIOpAH W3 TPYIIBI, COCTOSIIEH U3 BOJOPOA, TajoreHa u NHR', rze R™

BbIOpAH W3 TPYIIIbI, COCTOSIIESH 13 BOIOPOAA, -C(=0)R*“ 1 —-C(=0)OR*;

BC2 wC2 wC2
R

npezacrasisier coboit ranorer wm NHR™, rne R™" BeiOpan u3 rpymnsl,

COCTOSIIIE W3 BOAOPOIA, BO3MOXKHO 3amelieHHOro (g ajKuia, BO3MOXKHO
samerneHHOro Cog aNKeHHa, BOSMOXKHO 3aMeleHHOro Cig LUKIOAJIKHIIA,

C(=0)RM? 1 —C(=0)ORN;

cc2 oc2 oc2
R

npexacrasisier coboit Bonopon uiau NHR™, rne R™~ BbiOpan u3 rpymrsl,

COCTOSALIEH U3 BOIOPOAA, —C(:O)RPC2 u —C(:O)ORQCZ;
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DC2 o
R BBIOpPAaH W3 TPYMIbBI, COCTOSIIEH W3 BOAOPOAA, TajOreHa, BO3MOXKHO

3amelieHHOro Cig allkhia, BO3MOXKHO 3amMelneHHOro C, ajJKeHWIa M BO3MOXKHO

samerneHHOro Cr ¢ aJIKUHUIIA,

REC BBIOpPAaH W3 TPYIIbL, COCTOSIIEH M3 BOAOPOAA, THAPOKCH, BO3MOXKHO

RC2

3amelneHHoro Ci_g aJKuia, BO3MOKHO 3aMmelneHHoro Cs_g nukioaikuia, -C(=O)R™ " u
SC2
~-C(=0O)OR™>";

FC2 .

R BbIOpaH W3 TPyNNbl, COCTOSAIIEH W3 BOAOPOJA, TajioT€Ha, BO3MOXKHO

s3amerneHHoro Cig alkmia, BO3MOXKHO 3aMereHHOrO Corg aJKEeHWIa W BO3MOYKHO

samMerneHHOro Co ¢ aJIKUHUIIA,

1c2 1c2

Y% u Y€ nesasucumo npencTasisiioT codoit N wu CR™, rne R™ BoiOpan u3
TPYMIbI, COCTOSINEH W3 BOJOPOMA, TajoreHa, BO3MOXKHO 3aMemeHHOro C.¢-ajKuia,

BO3MOXKHO 3aMECIICHHOI'O C2_6-aJ'IKeHI/IJ'Ia U BO3MOXKHO 3aMEIICHHOI'O C2_6-aJ'IKI/IHI/IJ'Ia;

GC2 N .
R™ mpencrasnsier cobol BO3MOKHO 3aMelieHHbIH C|_ aJTKIIT;

HC2 TC2 TC2
R

npenctasisier codoii Bogopon i NHR ™, rne R™™" He3aBucHMO BBIOpaH

U3 TPYIIIBI, COCTOSIIEH U3 BOAOPOAa, —C(:O)RUC2 u —C(:O)ORVCZ; u

KC2 LC2 MC2 NC2 PC2 C2 RC2 SC2 uc2 vC2
RKC2 RIC2 RMC2 RNCZ RPC2 RQAC2 RRE2 - RSC2RUCZ 4 RYC? yesaucumo

BbIOpaHbI U3 Tpymmbl, cocrosiment u3 Ci¢ ankmna, Co¢ ankenmna, C, ¢ ankunmia, Csg
nuknoankuna, Csg muknoankenmna, Ce o apwia, rerepoapuiia, reTepoaniuKInIa,

apmn(C ¢ ankuna), rerepoapmn(Ci.¢ ankmna) u rerepoamnuukini(Ci ¢ aaKuia).

1c
213. TIlpumenenue wiu crmocod mo m. 212, orTauyaromuecss TeM, 4To B
O

</N | NH
)\
N N NH,
NpenCcTaBysieT COO0H wann
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214.

Ilpumenenue umm

0]

MPEACTABIISIET COO0H vwnn

215. TIlpumeHeHue wiu
O
l NH
N O

MPEACTABISIET COO0H  wwane

216.

Ilpumenenue umm

NH,
XN

LA

MPEACTABISIET COO0H  vwnr

217. IlpumeHneHue wuiu
NH,
o
P
SN 0
MPEACTABISIET COO0H v

218.

Ilpumenenue umm

cocod mo m. 212,

/N NH
<T P

cocod mo m. 212,

cocod mo m. 212,

cocod mo m. 212,

cocod mo m. 212,

R GC2

N S
N N/ RHC2

NPeNCTaBysieT COO0H wanr
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1C
OTNWYArOINuecss TeM, 4YTo B

1C
OTNWYArOINuecss TeM, 4YTo B
1C
OTNWYArOINuecss TeM, 4YTo B
1C
OTNWYArOINuecss TeM, 4YTo B
1C
OTNWYArOINuecss TeM, 4YTo B
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219. TIlpumenenue wiu crocod mo m. 16, OTIMYAINUECS TEM, YTO COCOUHEHHE

opmyisl (I) BEIOpaHO M3 HIIBI, COCTOSINEN U3:
pMy p py

U1 (I)apMaLIeBTI/ILIeCKI/I NMPUEMIIEMbIX conen YKa3aHHbIX

COeIUHEHHH.

220. Ilpumenenue wiu crocod mo m. 16, OTIMYAOINUECS TEM, YTO COCOUHEHHE

opmyisl (I) BEIOpaHO M3 HIIBI, COCTOSINEN U3:
pMy p py
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R0 B1A R1AO B1A
Cl “\\\\\ $ % S ¥ E
HO o /
RIAG B1A R1A0 B'A
s} O
c— y— co—
0 o * 0 o F
NH,
R1AO B1A
0
c—

Br— ¢ - HaC

I

w

O
N
—

()

//,,',

2
%
F

O,

H " F H

50)041

k4

(dapManeBTHYECKU TPUEMJIEMBIX COJIEH YKa3aHHBIX COSTHMHEHUH.

221. Tlpumenenue wiu crocod mo m. 16, OTIMYAOIIUECS TEM, YTO COCOUHEHHE

¢dopmysl (I) BEIOpaHO U3 TPYMIIBI, COCTOSIIEH H3:
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1A
R1AO B'IA R'IAO B
'e) O
\\\\\‘ \\\\\\\
HsCO ¢ 2 HO— «
$ % § 2
HO G HO F u
R1AO B1A
0]
/ N 2 5 5
HO F wmu ¢papManeBTHYECKU TPUEMJIEMBIX COJIEH YKa3aHHBIX COSTMHEHUH.
222. Tlpumenenue wiu crocod mo m. 16, OTIMYAIIUECS TEM, YTO COCOUHEHHE
R’IAO B1A
O
\\\\\
N=C 3
. N z
dopmynsr  (I) mpencraBisier  coOoi HO F win  papMaLeBTHUECKH

MPUEMJIEMYIO COJIb YKA3aHHOTO COETUHEHMUS.

223. Tlpumenenue wiu crocod mo m. 16, OTIMYAOIIUECS TEM, YTO COCOUHEHHE
R1AO B1A

F wii  papMaLeBTHUECKH

(D mpencraensier  coOoif

bopmy bl
HPHEMIIEMYIO COJIb YKa3aHHOTO COCANHEHHS.

224. TlpumeneHue wiu crocod mo m. 16, OTIMYAIIUECS TEM, YTO COCOUHEHHE

opmyisl (I) BEIOpaHO M3 HIIBI, COCTOSINEN U3:
pMy p py
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o NH,
AN
N
N
P ] PN
PR _
HO N NH HO N N NH, HO N o
o) 0 0
HacO™ N=c" — e —/
HO F , HO F i / HO F ,
NH,
| )
NH, HO N/go
o
| o c—
/J\ o) o F
NH o N o
0
X o
| /L CI—‘\\\ 3 B
§ %
HO N © ° °
o
q““ NH,
Ho /F k- k- k-
NH, NH, NH,

NH, NH, NH,
$ L ]
HO N/KO HO N0 HO N)\O
0 o o
Hies—S &—% Br— — co— —
HO % HO F HO F
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NH NH2

NH, NH,

NH, 0

F R 4 c— ¢ . oS
HO F , HO G , HO * ,
NH,
NN
o : L
N N HO ) °
aBi ani X/
N )\ N )\ c ) $ %
HO N NH, HO N NH;, oL & 3
o o
cho\\\\\ s > \\\\\\‘ $ % F
HO F i HO * . HiC CHa ,
NH,
NH,
NN

Cl S N £ N ©
oS % How SN
H,C™Y /10 HO % CH,
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HO |
0
HO N~ 0 HO N~ o

§ P cl 5 %
CHy , HO F , HO F ,
NH, 0
F F
| k 1L
N 0 N 0

Wi GpapMareBTUIECKH MPUEMIIEMBIX COJIEH

YVKa3aHHBIX COCIUHEHUH.

225. Tlpumenenue wiu crocod mo m. 16, OTIMYAOIIUECS TEM, YTO COCOUHEHHE

¢dopmysl (I) BEIOpaHO U3 TPYMIIBI, COCTOSIIEH H3:

0 0
NH NH
| 0 |
N o} N 0
HO—P— HO—P—O
XY b X/
OH OH o
c— Y FH.C ¢ "
o) ® " HO F MM

(dapManeBTHYECKU TPUEMJIEMBIX COJIEH YKa3aHHBIX COSTHMHEHUH.

226. Ilpumenenue wiu crocod mo m. 16, OTIMYAOIIUECS TEM, YTO COCOUHEHHE

¢dopmysl (I) BEIOpaHO U3 TPYMIIBI, COCTOSIIEH H3:
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u wii  papMareBTUIECKH

MPUEMJIEMBIX COJIEH YKA3aHHBIX COETUHEHUM.

228. TlpumeneHue win croco0 mo m. 122, OTIMYAIOIIUECS TEM, YTO COCHUHEHUE

NH,
Y
PN
N 0
Q7 \ ©
Z1B=P—O§ %’F
dopmyasl (II) npencraBnsier codboit R'E Wi (papMaLeBTHIECKU

MPUEMJIEMYIO COJIb YKA3aHHOTO COETUHEHMUS.
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229. TlpumeneHue win croco0 mo m. 122, OTIMYAIOIIUECS TEM, YTO COCHMHEHUE

¢dopmysl (II) BEIOpaHO U3 TPYMIIBI, COCTOSIILEH H3:

(0] " 0]

i (hapMareBTUYECKH MPUEMIIEMBIX COJIEH YKa3aHHBIX COCIUHEHHIA.

230. TIlpumenenue win croco0 mo m. 162, OTIMYAIOIIUECS TEM, YTO COCHUHEHUE

¢dopmyasl (I11) BEIOpaHO W3 TPYIIIBI, COCTOSIIECH U3:
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NH
HsC. HsC. 0 2
H3C H3C%_<
HsC HsC
H,C CHs H,C CHs
CH; H CHs 1581051

(dapManeBTHYECKU TPUEMJIEMBIX COJIEH YKa3aHHBIX COSTHMHEHUH.

231. TIlpumeneHue wiu croco0 mo m. 162, OTIMYAIOIUECS TEM, YTO COCHMHEHUE

¢dopmyasl (I11) BEIOpaHO W3 TPYIIIBI, COCTOSIIECH U3:

‘.
W
R

%
F

(dapManeBTHYECKU TPUEMJIEMBIX COJIEH YKa3aHHBIX COSTHMHEHUH.

50)041

232. Ilpumenenne  5((PEKTHBHOrO  KOJMYECTBA  COCOMHEHUS  WIH  €ro
dapMaLeBTHYECKH MPUEMIIEMON COJH AJisi OOJIeTYeHUs] WU JICUSHHsI BUPYCHON WH(pEKIUH,
BBI3BAHHOI BHPYCOM, BBIOPaHHBIM M3 T€HUIIABUPYCa, MOPOWIIMBHPYCA, PECIUPOBUPYCA,

pyOyraBupyca 1 METaITHEBMOBHPYCA, U T7I€ COEIMHEHHE BEIOPAHO H3:
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233. Cnocob oOnerdeHus Wiy JICYeHUs] BUPYCHON MH(EKIINH, BI3BAHHONW BUPYCOM,
BKJIFOYAIOLITNI BBEACHHWE CYOBEKTY WM TMPUBEACHHE KJIETKH CyOBEKTa B KOHTAKT C
3¢ EKTUBHBIM KOJIMYECTBOM COEIUHEHHSI HIIH ero (papMaleBTHUECKU MIPUEMIIEMOH COJH, TAE
BUPYC BbIOpaH W3 TEHHUIABHpyCa, MOPOMJUIMBUpYCA, pecrupoBupyca, pyOynaBupyca Hu

METAITHCBMOBHPYCA, U rI€ COCAUHEHUEC Bbl6paHO ns3:
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234. Tlpumenenue o m. 232 win ¢noco0 1o m. 233, OTIHYAOIIHECs TEM, YTO BUPYC

NpeACTaBIsieT COOOH TeHUNaBUPYC.

235. IlpumeneHue win crocod mo m. 234, OTIMYAIOUINecs] TeM, YTO T€HUTIABUPYC

npexacrasisier cobor Bupyc Humnax.

236. Ilpumenenue mo m. 232 win ¢cnoco0 Mo m. 233, OTIIHYAOIIHECS TEM, YTO BUPYC

npencTassier coO0H MOPOMIITUBHUPYC.

237. TlpumeHneHue wim cmocod Mo M. 236, OTIUYAIOINUECS TEM, YTO MOPOUJLTUBUPYC

NpeACTaBIsieT COOOH BUPYC KOPH.

238. Ilpumenenue mo m. 232 wiu ¢noco0 Mo m. 233, OTIIHYAOIIHECs] TEM, YTO BUPYC

NpeACTaBIIsIeT COOOH peCTUpPOBUPYC.

239. Tlpumenenue win crocod mo m. 238, OTIIMYAIOIINECS TeM, YTO PECIUPOBUPYC

npeacTaBsieT COOOH BUPYyC maparpurmna 4yejioBeka tuma 1.

240. TIlpumenenue win crocod mo m. 238, OTIMYAOIINECS TeM, YTO PECIUPOBUPYC

npeacTaBsieT COOOH BUPYC Maparpurmna 4yejoBeka Tuma 3.

241. Tlpumenenue mo mo 1. 232 wim cnocod mo m. 233, OTINYAIIHECS TeM, YTO

BUPYC TpeacTanJsier codoli pyOynaBupyc.

242. TlpumeneHue wim crocod mo m. 241, oTiMYarImuecs TeM, 4To pyOyJiaBupyc

npeaCTaBysieT COOOH BUPYC CBUHKH.

243. TlpumeneHue wimm crocod mo m. 241, oTIMYarImuecs TeM, 4To pyOyJiaBupyc

npeacTaBsieT COOOH BUPYC Maparpurmna 4yejoBeka Tuma 2.

244. TlpumeneHue wim crocod mo m. 241, oTiMYarImuecs TeM, 4To pyOyJiaBupyc

npeacTaBsieT COOOH BUPYC maparpurmna uyejioBeka tumna 4.

245. Tlpumenenue 1o 1. 232 win ¢noco0 Mo . 233, OTIIHYAOIIHECS TEM, YTO BUPYC

npeACTaBisieT COOOH METAITHEBMOBUPYC.
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246. Ilpumenenuwe win cnocod0 mo 1M 245, oOTIWYAKOUIUMecss TeM, 4YTO

METAITHEBMOBHPYC MPEACTABISIET COOOH METAITHEBMOBHPYC YEJIOBEKA.
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