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B 3TOM CyOBeKTy coenuHeHni dpopmyast (1)

R13 R1%4

R3

@)

WK UX (apMaIleBTHUCCKU MPUEMIIEMON COJIM, TJI¢ 3HAYCHUS MCPEMCHHBIX OMPENENICHBI B HACTOSIICM
JIOKyMeHTe. M300peTeHne Takke OTHOCUTCS K IPUMEHEHUAM coenuHeHni hopmyier (1), onpeneneHHbIX
B HACTOSIIEM JOKYMEHTE, JJIs WHrHOMPOBaHMs aKTHMBHOCTH IUIa3MercMHa X, IuiasMencuHa [X wim
mwrasmencuaa X u IX, ¢ nenpto neueHns wHGEKIUH, BhI3BaHHON Plasmodium, u ¢ 1ensio jaeycHus
Maysipud. Takke MpeTyCMOTPEHBI CIIOCOOBI JICUCHUS, JOMOTHUTEIFHO BKITIOYAIOIINE B ce0sl BBEIICHHE
OJTHOTO WJIH 00Jiee NOMOTHUTENBHBIX MTPOTUBOMAISIPUHHBIX COSTUHEHHH.
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MPOTUBOMAJISIPUMHBIE CPEJICTBA

Onucanue

00J1acTHL TEXHHKH, K KOTOPO¥ OTHOCHTCS HACTOSIIEE H300peTeHne

Hacrosimmee u3oOperenne ortHocurcs k coenuHeHussiM (opmynsl (') u (I) mwmm x ux
(dapMaLleBTHYECKU TPUEMJIEMBIM COJISIM, TIPUMEHUMBIM ISl JIeYeHUs] WH(EKIHH, BbI3BAHHBIX
Plasmodium. Bonee KOHKpeTHO, HaCTosIIee N300PETEHNE OTHOCUTCSI K COSTMHEHUSIM (POPMYJIBI
(') u (I) wm x ux QapmManeBTUUECKH NPUEMIIEMbIM COJISIM, MPUMEHHMBIM IS JICUEHUS

uH(pexmi, BeI3BaHHbIX Plasmodium, KOHKpeTHee NIl IeUeHHs] MaISPUHL.

IpexmecTBYOIMNMI YPOBEHb TEXHHKH HACTOSAIIET0 H300peTeH s

Masisipusi mpefcTaBisieT COOOH COLMaIbHO 3HAYMMOE 3a00JIeBaHUE JIFOAEH ¢ HECKOJIbKUMU
COTHSIMM MHWJUTHOHOB ciyuaeB uHpekuuu u Oonee yem ¢ 450000 neTampHbIMH HMCXOAAMH
exxeroqHo. Hanbonee neranpuas ¢popma manspuu obycnosnena Plasmodium falciparum. Dtor
NPOTO30WHBIM MAapa3suT SIBJASETCS NPUYMHON IOYTH BCEX CIIy4aeB JIETAJbHOTO HCXOAa IpH
MaJIipuU ¢ HauOoJbIel BcTpeuaeMocThio B Adpuke. P. falciparum vMeer CloKHbIH KU3HEHHBIN
LMK, HAYMHAIOLIUICS B KOMape-niepeHocuuke pona Anopheles, xorna cnopo3ouTHbie GOpMbI
BBOIATCA B OpPraHU3M YE€JIOBCKA-XO3sdHMHA B IIPOLHECCEC IMUTAHUSA KPOBBIO. Ot CITOPO30UTbI
MUTPUPYIOT B IMECYCHb U TIIPOHUKAKOT B TI€HATOLUTBI, B KOTOPbIX OHH PA3BUBAIOTCA C
q)OpMI/IpOBaHI/IeM ThICAY TMEYCHOYHBIX MEPO3OHUTOB, KOTOPBIC BbIXOAAT B KPOBb, A€ OHHU
NPOHHUKAIOT B SPUTPOLMTHI ¢ HMHUIHMALKEH OeCrojoro IWKJa Mapa3uTa, OTBETCTBEHHOIO 3a
cUMOTOMbI Majisipud. [lapa3uT pasBUBaeTCsl B 3aLIMTHON HUIIE 3pUTpoLUTa C POpMUpPOBAHUEM
16-32 Mep0o30UTOB, KOTOPBIE OCIIE CO3PEBAHUU BBIXOAAT U3 KJIETKH XO35IMHA AJIs IPOHUKHOBEHUS
B HOBBbIE 3pUTpOLUTHL. Hekoropble n3 3THX mapa3suToB auddepeHuupyoTcs ¢ oOpa3oBaHuEM
raMeTOLIUTOB, MOJIOBOH (POpMBI Mapa3uTa. Y Ka3aHHbIe (OPMBI MOTYT OBITh IOTJIOLIEHBI KOMAapOM,
B KOTOPOM MY’KCKHE€ M JKEHCKHE ramMeThl (OpPMHPYIOTCS, CIUBAKOTCS U AU EpEeHIHPYIOTCS B
OOLIMCTBI HA BHEKJIETOYHOM MaTpPHUKCE KUIIeYHHKa KoMapa. Criopo30uTsl GOPMHUPYIOTCS BHYTPH
OOLIMCTBI U MOCJIE BBIXOZa MUTPHPYIOT B CIFOHHYIO JKEJIe3y JJIsl TOCTABKU B CIEAYIOIIETO XO35IMHA
B IMPOLECCE MUTAHUA KPOBbIO IJIA COXPAHCHHMS W BbKMBAHUA ITapa3uTa.

Jpyrue ¢opmbl Manspudl BKJIHOYAOT B ce0sl peUUAMBHPYIOLIYIO (opMy Manspud,
BBI3BAHHYHO P. vivax, KOTOpasa OTBETCTBEHHA 34 3HAYUMYIO MOp6I/II[HOCTb, MOJKET BBI3bIBATH
BUPYJICHTHBIC (1)OpMI:>I 3TOro 3a00JeBaHUs C HEKOTOPBIM KOJUYCCTBOM JICTAJbHBIX UCXOAOB U

SIBJISIETCS BAJKHOM npobsieMoli 3a mpenenamu Adpuku. P. knowlesi o6Hapyxen B FOro-Bocrounoi



Asuu 1 ipeacTasisieT coO0H 300HO3HOTO Mapa3nuTa, KOTOPbIH OOBIMHO 3apakaeT JIIMHHOXBOCTBIX
Makak, HO, Kak ObLIO TIOKa3aHO, CIIOCOOEH MopakaTh JIFOJEH B Mallai3uiickoi 4acTu bopHeo.
ApTeMHU3sMHUH B KOMOMHAIlMM C  JIEKapCTBAMHU-TIAPTHEPAMH CTaJll OCHOBHBIM
HalpaBJeHUEM Tepanuu U KOHTpouis Masipun. OIHaKo, O NMPUYKUHE YBEJIUYUBAIOLIECS yITPO3BI
HeKapCTBeHHOfI PE3UCTEHTHOCTU K KOM6I/IHI/IpOBaHHOMy JICHCHHUIO Ha OCHOBE apTCMHU3MHHUHA
(ACT), paspaboTka HOBBIX NPOTHBOMAJISIPUIHBIX CPEACTB C HOBBIMH MUIICHSIMH, KOTOPBIE
UHTUOMPYIOT MHOXKECTBO JTAalOB B JKU3HEHHOM IHKJIE TIapa3suTa, NPEACTaBisieT CcoOoH
BHEOYEPEIHON MPUOPHUTET B OOJNACTH KOHTPOJIA Malsipuu. Takue HOBblE IMPOTUBOMAJISIPUNHBIE
CPEeACTBa, B KAYECTBE MOHOTEPANUU WJIH B KadecTse JekapcTB-napTHepoB npu ACT, mormu Obl
MPUBECTH K IIPOrPECCY B HCKOPEHEHUU MAJIIPUH, ITIOCKOJIBKY CHUKEHA BEPOSITHOCTD IIPUCYTCTBUS
B IMONYJISILIMM APA3UTOB C YK€ CYLIECTBYIOIIEeH MyTaluel, o0y CiIaBIuBaroIeil pe3uCTEHTHOCTb.
B HacTosilee Bpemsi, acriaparnHOBbIE NPOTEA3bl SIBJIAIOTCS IEPBUYHBIMU MULIEHIMU IJIs1
pa3paboTKu JiekapcTBa: acmaparuHoBas mpoteasa HIV Obuia ycnemHo enoib30BaHa B Ka4eCTBE
MHILICHU AJIs1 JIEKAPCTBA B KIIMHUYECKOH MPAKTHKE; MHTMOUTOPBI, KOTOPBIE HALIEIEHbI HA PEHUH,
BACE] u ramma-cexpera3sy uenoBeka OblIH pa3paOO0TaHbl HII HAXOAATCS B CTAAUH KIMHIHYECKOH
paspabotke. B o0nacTu npoTuBOMANIpUIHBIX JIEKAPCTB, acCllaparuHOBbIE TpoTeassl P. falciparum
mwazmencul X u [X (PMX u PMIX) Obutn onpenesnieHbl Kak MOTeHIUATbHbIE MUIIEHH, TOCKOJIBKY
UHTHOUTOPHI OJIOKMPYIOT BBIXOA MAapasuTa M €ro NPOHUKHOBEHHE B KIETKY-XO3iMHA H
NPEAOTBPALIAIOT CO3PEBAHIE HEKOTOPBIX OEJIKOB PONTPUN M MHUKPOHEM, TPeOyeMbIX Ui 3TOrO
nporecca (Pino P, Caldelari R, Mukherjee B, Vahokoski J, Klages N, Maco B, et al. A multistage
antimalarial targets the plasmepsins IX and X essential for invasion and egress. Science.

2017;358(6362):522-8).

CyIHOCTH H300peTeHus!

Hacrosimmee nzobpetenre oTHOCUTCS K coenuHeHusM Gopmyiis (I'):

R? )
)
rae 3HageHns X, V, Y, Z, RY, R2, R3 R* R RS, R!? u R'? onmcans! Huxe.

Hacrosimmee nzobperenne oTHOCUTCS K coenuHeHusM Gopmyisr (I):
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roe 3Hagenns X, V, Y, Z, RY, R2 R3 R* R®, R® u R'? onucans! Hixe.

B Hacrosimiem ROKyMEHTE TakKe ONMHCAHbI CIOCOOBI JieueHHs HMH(EKIHH, BbI3BAHHBIX
Plasmodium, Bxmouaroniie B ceOs BBEIEHHE HYXAAIOLIEMYCsl B 3TOM CYOBEKTY COEAMHEHUS
dopmyibl (I') u (I) wnu ero papmaneBTuyeckyn nmpuemieMoin conu. B HacTosimeMm TOKyMeHTe
TaK)Ke OMHCaHbl CIIOCOOBI JieueHus: UHEKLUH, BbI3BAaHHBIX Plasmodium, Bxiovaomue B ceds
BBEJIEHHE HYKHAIOIIEMyCsi B 3TOM CyObekty coenunenust ¢opmyael (I') u (I) wim ero
(apmareBTHYECKH IPUEMIIEMON COU 1 (hapMalleBTUYECKH IPUEMIIEMOTO HOCUTEJISL.

B HacrosimeM OKyMeHTE Tak»Ke OMHCAaHbl CIIOCOOBI JICYEHUs] MASIPUN BKJIIOYAIOLINE, B
ce0s1 BBeZIlEHME HY)KAAIOIEMYCsi B 3TOM cyObekTy coenuHenusi Gopmyinsl (I') u (I) wiu ero
(bapMarieBTHYECKH MPUEMJIEMOI COJIH.

Hacrosimee wn3oOpereHne AOMONHUTENIBHO OTHOCUTCS K TNPHMEHEHHIO KOMITO3UIHH,
BKJIIOUast (hapManeBTHYECKHe KOMITO3HULINH, COZIEPIKALINe OAHO WK 00Jiee COeUHEHUH COrIacHO
HacTosIeMy H300peTeHuto (Hampumep, OIHOTO COEOUHEHHUS COMJIACHO  HACTOSIIEMY
U300pETEeHNI0) WIM €ro TayToMepa, Wi (papMaleBTUYEeCKU MPUEMIIEMOW COJIM HJIU COJIbBATa
yIOMSIHYTOrO(bIX) COeNUHEHHs(MH) W/MIM YIOMSHYTOro(bIx) TayToMepa(oB), HEOOs3aTEbHO
BMECTE C OTHHUM WK 00Jiee JONOJHUTEIbHBIMU TEPANIEBTHYECKUMH CPEICTBAMHU, HEOOSI3aTeIbHO
B MPHEMJIEMOM (HampuMmep, papMaLeBTHUECKH MPUEMIIEMOM) HOCUTENE WK pa3daBuTene, A
JICYCHHST MAJTIPHHL.

Bbonee Toro, Hacrosimee u300peT€HHE IOMOJHUTENBHO OTHOCHTCS K crocobam
npuMeHeHUs1 (HapMaleBTHUECKUX KOMIIO3HLIUH, CONEpIKaIlUX OIHO HJIM OoJiee M3 YIOMSHYTBIX
coeanHeHui B (hopMe CBOOOHOTO OCHOBAHMSI HUTH B (hopMe (hapMalieBTHUECKH IPUEMIIEMOH COJTN
BMECTE€ C ONHMM MiH Oojee craHmapTHbIM(M) (apMareBTUYeCKHUM(H) BCIOMOTATEIbHBIM(H)
BelIecTBOM(BaMu), JJisi JiedeHus: WH(QEKIWH, BbI3BAHHBIX Plasmodium, nedeHus wmanspuw,
UHTUOMPOBAHUS TUTA3METICHHA X, FJTH ABOHHOTO HHIMONPOBAHMS IIA3METICHHA X U IJIa3METICHHA
IX. Takxke mnpeayCMOTPEHbI CIIOCOOBI MPUMEHEHWs] KOMOWHALUMN COCOUHEHWH WM Ccoyed
COTJIACHO HACTOSIIIEMY H300PETEeHUI0 BMECTE C OJHMM WM OoJjiee JIOTOJIHUTENbHBIMU
(apMareBTHIECKH AKTUBHBIMU CPEACTBAMHU.

Hacrosimmee wu3oOpereHHe MOMONHUTENBHO OTHOCHUTCS K CHOCO0aM WHTHOMPOBAHHUS

TUIa3MeNCcHHa X, I JBOMHOTO HHIMOMPOBAHUS aKTUBHOCTH IIA3MENICHHA X U Tula3Mencuna IX,



U JICUSHMs], TIPEAyNPEXIEHIs], YMEHbIIEHNs] NHTEHCUBHOCTU W/WJIH 3aA€P>KKH BO3HHKHOBEHUS
3a00NeBaHN WM HApYLUIEHWH, NPH KOTOPbIX HMHIMOMpPOBaHME IUIa3MeNCHHA X W/HIH
mwiasmencuaa  IX  xapakrepusyercs  TepaneBTUYeCKUM 3(G(EeKToM WIH  MOXET UM
XapaKkTepU30BaThCs, HATIPIMEP, MAJISIPHHL.

Hacrosimmee wu3oOpereHne MOMONHUTENBHO OTHOCHUTCS K CHOco0aM WHTHOMPOBAaHMUS
acTmaparmHOBbIX TipoTeas P. falciparum. Hacrosiinee n3o0peTeHne MOMOTHUTEIBHO OTHOCUTCS K
crioco0am GokupoBKHU pocta P. falciparum nyrem nHrnOuposanus miasMencuaa X. Hacrosimee
n300peTeHre OMOJHUTENbHO OTHOCHUTCS K crioco0aM OJOKMpOBKH pocta P. falciparum nytem
urrnouposanus u PMX, n nnazmencuna IX.

Hacrosiiee nzo0pereHne JOMOJHUTEIBHO OTHOCUTCS CIIOCO0aM JISUEHHs] MAJISIPUH [Ty TeM
uHrnbuposaHus rasMencuna X. Hacrosimee n3o0pereHune JOMONHUTENBHO OTHOCUTCS CrIoco0am
JeYeHHs MaJIApUH IyTeM HHruouposanus u PMX, u mnazmencuna IX.

Vka3aHHbIE U APYrHe BAPHAHTHI OCYIIECTBJICHHS HACTOSLIEr0 M300peTeHHs, KOTOpbIe
Gonee moxpoOHO ONHCAHBI HIDKE WJIM CTAHYT MOHATHBI CPEHUM CIIELHAINCTaM B JAHHOH 00J1acTH

TCXHHKH, BKIIFOYCHBI B 00BeM HACTOALIECIO 1/1306peTeH1/1;1.

IHoapoOHOE ONMHCAHHE HACTOSIIEr0 H300peTEHHS

B nHacrosiemM NOKyMEHTE ONMUCaHbl COEAMHEHHUs, XapaKTePU3YIOLUECs CTPYKTYpHOU

bopmynoit (I'):

R
WK uxX (papMareBTUYECKU MpuemMyieMast CoJib, TTe:
X npencrasnset coboii cessb, C(R*),, O, S, SO, SO2 umu NH;
Y npencrasnsier coboit CR® umu N, rie eciu Y npeacrasnser co6oii N, To Z npefcTaBiser
coboit CR!!, u V npencrasnser coboit CR';

V npencrasnser coboit CRY wumm N, rme ecim V mpexncrasnsier coboit N, To Z

2

npencrasnser coboit CRM, u Y npencrasnser coboii CR?;

Z npencrasnser coboit CR'" wunm N, rne ecnmu Z mpencrasiser coboii N, To V

2
npencrasnser coboit CRY, u Y npencrasnser coboii CR?;
R! npencrasnsier coboii rerepormknoankui, Cs-Crauuknoankun, apun, C1-Ceankunapun,

Ui BMecTe ¢ R? 1 aToMoM a30Ta, C KOTOPbIM OHM CBSI3aHbI, (POPMHUPYIOT a30TCOzEpIKallee



konblo, rae rerepouukyoankuwn, Cs-Cpuuknoanxun, apua, Ci-Ceanxunapun — unm
a30TCO/epIKallee KOJNbLO SIBISAETCS HE3aMELICHHbIM HWIIM 3aMeLIeHHbIM 1-5 3amecTHTessiMu,
HE3aBUCHUMO BBIOPAaHHBIMH U3 Tpymmbl, coctosimeit u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-
CoankunOC;-Ceankuna, C1-CeankunCOOH, COOH, okco, COOC:-Ceankuma, Ci-
CoanxunCOOC -Csankmna, Cs-Ceuuknoankmna, Ci-CeankmnCs-Ceuuknoankuna, apuina, Ci-
Ceankuna, C1-CeanxkunOranorenCi-Ceankuna, ranoreHC1-Ceankuia, C1-CoanxmnOH,
CONR(R?), NR)(R?®) u C1-CoanxunN(R")(R?);

R? mpencrasnsier coboit Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceanxun, ranorenCi-Coankun umu C1-CeanxkunOH, unu BmMecte ¢ R' u aromom a3ota, ¢ koTopbim
OHHU CBsI3aHbl, (POPMHUPYIOT A30TCOAEPIKAIlee KOJBLO, IJIe a30TCOAEpIKAIEe KOJBIO SIBISETCS
HE3aMCIICHHBIM WJIHN 3aMCIIICHHBIM 1-5 3aMECTUTEIIAAMH, HE3aBUCUMO BbI6paHHbIMI/I U3 TPYIIIbI,
cocrosmeii u3 rajgoreHa, CN, OH, Ci-Csankokcn, C1-CesankunOCi-Ceankuna, C1-CeankunCOOH,
COOH, okco, COOC-Csankmna, C3-Ceuuxnoankuna, Ci-Ceankumna, ragoreHCi-Ceankuna, Ci-
CoanxunOH, CON(R")(R?), N(R")R?) u C1-CoanxunN(R)(R?);

R? npencrasnser coboit Bomopon, ranores, CN, OH, Ci-Csankokcu, Ci-CoankunOC-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruxnoankui, Ci-Csankun, ranorenCi-Ceankmi, Ci-
CoanxunOH, CONR")(R?), NR)R?), C1-CoanxunN(R)(R?), Ci-
Coanxkun(OCH,CH2)oaN(RYR?) umu  Ci1-CeankunOranorenCi-Ceankun, umu Bmecre ¢ RY
bopmupyroT C3-Cermkoankuit min C3-CereTepOLuKIOanKul,

R* mpencrasnser coboii Bomopon, ramores, CN, OH, Ci-Csanxokcu, Ci-CoanxkunOC;-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankmr, Ci-
CsankunOH, CON(R)(R?), NRHR?), Ci-CoanxunN(R")(R?), Ci-
Coankun(OCH,CH,)uN(RH(R?) wumu  C1-CsankunOranorenCi-Coankun, una Bmecte ¢ R®
bopmupyroT C3-Cermknoankui min C3-CereTepOLUKIOaKI,

R’ mpencrasnser coboii somopon, ramores, CN, OH, Ci-Csanxokcu, Ci-CsanxkunOC;-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankmr, Ci-
CoanxunOH, CON(R")(R?), N(R")(R?) unu C1-CoanxunN(R")(R®), umu smecte ¢ R® popmupyror
C3-Commxnoankun uinu C3-CereTepOoLnKIOaTKu,

R® mpencrasnser coboii somopon, ramores, CN, OH, Ci-Csanxokcu, Ci-CoanxkunOC;-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankm, Ci-
CoanxunOH, CON(R")(R?), N(R")(R®) unu C1-CoanxunN(R")(R®), umu Bmecte ¢ R’ Gpopmupyror
C3-Commxnoankmn unn C3-CereTepOoLnKIOaIKul,

R’ npencrasnsier coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-

Ceankun, ranorenCi-Ceankmi, C1-CeankunOH, COC1-Ceankuit unu COOC1-Ceankui,



R® npencrasnsier coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceanxun, ranoreHC1-Ceankui, C1-CsankunOH, COC1-Csankun unu COOC1-Cesanku,

R’ mpencrasnser coboii somopon, ramored, CN, OH, Ci-Csankokcu, Ci-CoankunOC;-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceruxnoankun, Ci-Csankun, ranoreHCi-Ceankm, Ci-
CoanxunOH, CON(R)(R?), N(R")(R®) unu C1-CoankunN(R")(R®);

R!° npencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceuxnoankun, Ci-Cesankun, ranoreHCi-Ceankun, Ci-
CoanxunOH, CON(R)(R?), N(R")(R®) unu Ci-CoankunN(R")(R®);

R!!' npencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunQC-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceuuxnoankun, Ci-Cesankun, ranoreHCi-Ceankun, Ci-
CoanxkunOH, CON(R")(R?®), N(R")(R?®) unu C1-CoankunN(R")(R®);

R!? npencrasaser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC-
Csanxun, Ci1-CsankunCOOH, COOH, Cs-Ceuuknoankun, Ci-Ceankun, ragoreHCi-Ceankmr, Ci-
CoanxunOH, CONR)(R?), N(R")(R?) unu C1-CoanxunN(R")(R?);

RY npencrasnser coboii Bonopoxn, ramores, CN, OH, Ci-Csankokcu, Ci1-CoankunOCi-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruxnoankui, Ci-Csankun, ranorenCi-Ceankmi, Ci-
CoanxunOH, CON(R)(R®), N(R")(R?) unu C1-CoankunN(R")(R?);

B Kaxk10M ciydae R'* HezaBucumMo BrIGpaH U3 rpy bl cOCTOsAIIEH U3 BOAOPONa, rajJoreHa,
CN, OH, Ci-Csankoken, Ci1-CeankunOCi-Ceankuna, Ci-CsankunCOOH, COOH, Cs-
Ceumxnoankuna, Ci1-Ceankuna, ragorenCi-Ceankuna, C1-CoankunOH, CONR)(R?®), NR)R®) u
C1-CoanxunN(R ) (R?);

npaseH 1,2, 3 unmu 4, u

m paseH O, 1 wn 2.

B HACTOAILIEM OOKYMCHTE TAKKEC OINHNCAHbI COCAWHEHMS, XapaKTCPU3YHOIUECH

cTpykTypHO#i popmydoii (I):

4
R12 R R3
NH 0T X
HNTSNTSY
R® Z Y
RS 0 I
o) N/R1

WK uX (papMareBTUIECKU puemMyieMast CoJib, Te:
X mpencrasisier codoii CH, O, S, SO, SO, um NH;
Y npencrasnsier coboit CR® unmu N, rie eciu Y npeacrasinser coboii N, To Z npecTasiser

coboit CR'!, u V npencrasnser coboit CR',



V npencraenser coboit CRY wumm N, rme ecim V mpexncrasnsier coboit N, To Z

3

npencrasnser coboit CRM, u Y npencrasnser coboii CR?;

2

Z npencrasnser coboii CR'" wunm N, rne ecnmu Z mpencrasiser coboii N, To V
npencrasnser coboit CRY, u Y npencrasnser coboii CR?;

R! npencrasnsiet coboii rerepormknoankui, Cs-Crauuknoankun, apun, C1-Ceankunapun,
i BMecTe ¢ R’ u aToMoM a30Ta, ¢ KOTOPBIM OHH CBSI3aHbIL, (POPMHUPYIOT a30TCOAepIKallee
kojpo, rae rerepounkyoankwi, — Cs-Cpuuknoankun, apuh, Ci-Ceankunmapun — uiam
a30TCoepIKallee KONbIO SIBISIETCS HE3aMEIIEHHBIM WM 3aMELIEeHHbIM 1-5 3aMecTUTeNs My,
HE3aBUCHUMO BBIOpAaHHBIMH U3 rpymmbl, coctosimei u3 ranoreda, CN, OH, Ci-Ceankokcu, Ci-
CoankunOC;-Ceankuna, Ci1-CeankunCOOH, COOH, okco, COOC;-Csankuma, Ci-
CeankunCOOC-Coankuna, Cs-Ceruknoankuna, Ci-Ceankmma, ranoreHCi-Ceankuma, Ci-
CoanxkunOH, CON(R")(R?®), N(R")(R®) u C;-CeanxunN(R")(R?);

R? npencrasnsier coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Coanxun, ranorenC -Ceanxun umu Ci-CeankunOH, unu Bmecte ¢ R! u atomom asora, ¢ kKoTopeiM
OHHU CBsI3aHbI, (POPMHUPYIOT A30TCOAEpIKAIee KOJbIO, TIe a30TCOMAEepIKAIIee KOJbIO SBJISIETCS
HE3aMEeLICHHbIM WM 3aMEIIeHHBbIM 1-5 3aMeCcTUTeNsIMU, HE3aBHCUMO BBHIOPAHHBIMH U3 TPYIIIIbI,
cocroswei u3 ranoreda, CN, OH, C;-Csankxoxcu, C1-CsankunOC;-Ceankuna, C1-CsanknnCOOH,
COOH, okco, COOC-Csankuna, Cs3-Ceruknoankuna, Ci1-Ceankumna, rajorenCi-Ceanxumna, Ci-
CoanxunOH, CON(R)(R?), N(R")(R?) u C1-CsanxunN(R)(R?);

R® mpencrasnser coboii Bomopon, ramores, CN, OH, Ci-Csanxokcu, Ci-CoanxkunOC;-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankmr, Ci-
CoanxunOH, CON(R")(R?), N(R")(R?®) unu C1-CoanxunN(R")(R®), umu smecte ¢ R* popmupyror
C3-Csmmxnoankun uinu C3-CereTepOoLnKIOaTKu,

R* mpencrasnser coboii Bomopon, ramores, CN, OH, C;-Csanxokcu, Ci-CoanxkunOC;-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankmr, Ci-
CoanxunOH, CON(R")(R?), N(R")(R?) unu C1-CoanxunN(R")(R®), umu smecte ¢ R* popmupyror
C3-Csmmxnoankun unn C3-CereTepOoLnKIOaTKu,

R’ mpencrasnser coboii somopon, ramored, CN, OH, Ci-Csanxokcu, Ci-CsanxkunOC;-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankm, Ci-
CoanxunOH, CON(R")(R?), N(R")(R®) unu C1-CoanxunN(R")(R®), umu Bmecte ¢ R® Gpopmupyror
C3-Commxnoankmn uinu C3-CereTepOoLnKIOaIKu,

R® mpencrasnser coboii somopon, ramored, CN, OH, C;-Csankokcu, Ci-CsanxkunOC;-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceruknoankun, Ci1-Csankun, ranoreHCi-Ceankm, Ci-
CoanxunOH, CON(R")(R?), N(R")(R®) unu C1-CoanxunN(R")(R®), umu Bmecte ¢ R’ Gpopmupyror

C3-Commxnoankmn uinu C3-CereTepOoLnKIOaIKu,



R’ npencrasnsier coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Csanxun, ranoreHCi-Ceankmn unu Ci-CeankunOH;

R® npencrasnsier coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Csanxun, ranoreHCi-Ceankmn unu Ci-CeankunOH;

R’ mpencrasnser coboii somopon, ramored, CN, OH, Ci-Csankokcu, Ci-CoankunOC;-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceruxmnoankun, Ci-Csankun, ranoreHCi-Ceanku, Ci-
CoanxunOH, CON(R)(R?), N(R")(R®) unu Ci-CoankunN(R")(R®);

R!° npencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC)-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceuuxnoankun, Ci-Cesankun, ranorenCi-Ceankuin, Ci-
CoanxkunOH, CON(R")(R?), N(R")(R?®) unu C1-CosanxkunN(R")(R®);

R!!' npencrasnser coboit Bonopon, ranored, CN, OH, Ci-Csankokcu, Ci-CoanxkunOC-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs3-Ceuuxnoankun, Ci-Cesankun, ranoreHCi-Ceankui, Ci-
CoanxunOH, CON(R)(R?), N(R")(R?) unu C1-CoanxunN(R")(R?);

R!? npencrasnser coboii Bonopoxn, ramores, CN, OH, Ci-Csankokcu, Ci-CosankunOCi-
Csankun, Ci1-CeankunCOOH, COOH, Cs-Ceruxnoankui, Ci-Csankun, ranorenCi-Ceankmi, Ci-
CoanxunOH, CON(R)(R®), N(R")(R?) unu C1-CoanxkunN(R")(R?); u

m paseH 0, 1 unu 2.

CornacHo BapuaHTaM OCYLIECTBJICHHs, OMUCAHHBIM B HACTOSIIEM JOKyMeHTe, X
npencrasiser coboii ceasb, C(R*),, O, S, SO, SO, unu NH. CornacHo onpeneneHHbIM BApHAHTaM
OCYIIECTBIIEHHS, OTTMCAHHBIM B HACTOSIIIEM JOKyMEHTe, X MPencTaBsieT co0oi ¢Bsi3b. COriacHo
omnpesieNleHHbIM BapUaHTaM ocyIecTsaeHus, X npeacrasnser coboit C(R'*),, rne R paccmorpen
HIke Oonee moapoOHo. CorjacHo OmnpeeieHHbIM BapUaHTaM OCYIIECTBIICHUS, X MPENCTaBIIsSET
coboit cBsizp, CH>, CH(CH3), C(CH3),, O, CH(OCHs), SO» wmu CF, CornacHo apyrum
BapHaHTaM ocyinecTBiaeHus, X npexacrapisier codboit CHy, O, S, SO, SO, umun NH. CornacHo
ompenesieHHbIM BapUaHTaM OcyliecTBIeHus, X npencrasisier codoit CH,. CornacHo BapuaHTam
OCYIIECTBIIEHHSI, OIMMCAHHBIM B HACTOSIIEM JOKyMeHTe, X mpencrasiser coboii O. CormacHo
BapUaHTaM OCYIIECTBJIEHHS, OTIMCAHHBIM B HACTOSIIEM JOKyMEHTe, X IMPeNCTaBisieT co0oi S.
CoriacHO BapMiaHTaM OCYINECTBJIEHHUS, OMMCAHHBIM B HACTOSIIIEM NOKyMeEHTe, X MPEICTaBISET
coboit SO. CornacHo BapuaHTaM OCYINECTBJICHUS, OMHCAHHBIM B HACTOSIIEM JOKyMeHTe, X
npenctasisier coboii SO,. CornmacHO BapuaHTaM OCYIIECTBJICHUSI, OMHCAHHBIM B HACTOSIIEM
nokymente, X npexactasisier codoit NH. CornacHO BapraHTaM OCYIIECTBJICHUS, OMFCAHHBIM B
HaCTOsIIIEM OKyMeHTe, X npencrasisieT codoit O nimm SOs.

CormacHo BapuaHTaM OCYIIECTBJIEHHUS, OMHCAHHBIM B HACTOALIEM JOKyMEHTE, Y
npencrasisier coboit CR? unu N. CornacHo onpeneneHHbIM BapHaHTaM OCYINECTBJEHHS, Y

npencrasnser coboit CR’, rme R’ paccmorpen moapobHo Hike. COrNacHo OmpeeeHHbIM



BapHaHTaM OCYyIIeCTBIeHUs, Y mpeactasisier codoilt N. CoracHO OmpeneieHHbIM BapuaHTaM
ocymecteinerns, Y mpencrasimsier codoit CH. CormacHO omnpeneiseHHbIM BapHaHTaM

OCYILECTBNEHHUs], Tae ecnu Y IpencTapiseT coboil N, To Z mpeacrasnser coboit CR! u V

,
npencrassier coboit CR'.

CornacHo BapuaHTaM OCYIIECTBJIEHHs, ONHCAHHBIM B HACTOSIIEM JOKYMEHTe, V
npencrasisier coboii CR'® unn N. CornacHo onpeneneHHbIM BapHMaHTaM OCYIIECTBIEHUs, V
npencrasnser coboit CRY, R paccmorpen mompobuo nmke. CormacHo ompefeneHHbIM
BapHaHTaM OCyIlecTBiIeHus, V mpencrasisier coboit N. CoriacHO onpeneeHHbIM BapuaHTaM
ocymecteinenus, V mpencrasimsier codoit CH. CornacHO omnpenejseHHbIM BapHaHTaM

OCYIIECTBNEHHUs], rae ecnu V mpencTapiser coboit N, To Z mpencrasnser coboit CR' u Y

>
npencrassier coboii CR?.

CornacHo BapMaHTaM OCYIIECTBJIEHUS, OINMCAHHBIM B HACTOSILIEM JOKYMEHTe, Z
npencrapaser coboit CRM unmu N. CornacHo ompeneneHHbIM BapuaHTaM OCYINECTBIEHUs, Z
npencrasnsier coboit CR!, R! paccmorpen mnonpo6mo Hmxe. COrmacHo ompesneaeHHbIM
BapuaHTaM ocyuecTienus, Z npenctasisier coboii CH. CornacHo onpeneneHHbIM BapHaHTaM
ocymectsienus, Z mpencrasisier coboit N.  CornacHO OmpefesIeHHbIM BapHaHTaM
ocyllecTBJIeHUs], rae ecau Z mpexcrasiser coboit N, To V mpencrasmser coboii CR!Y u'Y
npencrasnser coboit CR’.

CornacHo ompeneneHHbIM BapUaHTAM OCYLIECTBICHMs, X mpexacrasiser coboit O,
kaxapii w3 Y u V mpencraBmsser coboit CH, m Z mpencrasnsier coboii N. CornmacHo
OMpenesieHHbIM BapHaHTaM OcCyllecTBlieHus, X mnpencrapiser codoi O, xaxmpii u3 Y u Z
npenacrasisier coboii CH, u V npexacrasusier coboii N. CorynacHO OmnpenesneHHbIM BapHaHTaM
ocyiecTBieHus:, X npeacrasisier cobori O, u V, Y u Z omHOBpeMeHHO MpencTasisitoT codor CH.

VYka3zaHHbIE BAPUAHTBI OCYIIECTBICHUS IPeACTaBIeHHbIMU (opmynamu [A-IC:

4 4 4

R12 |R® rR12 |R® Rz LR
Jr\JLH e} NH T O Jlel "0
HNT NSNS HN” N | SN HN” N
R® N RS R®
MO Z MO 4 Mo
R R! R R? R R!
07N 07N 07N
|2 |2 |2
R 1A R 1B R IC

CornacHO BapUAHTaM OCYIIECTBIEHHS, ONHCAHHBIM B HACTOSIIEM HOKyMmeHTe, R!
npexacrasisier coboit rereporuknoankmn, Cs-Cpumknoankmn, apui, Ci-Ceankwmapwi, win
BMecTe ¢ R 1 aTOMOM a30Ta, C KOTOPLIM OHM CBSI3aHBI, (POPMHUPYIOT a30TCOMEpIKALIEe KOMBLIO,
rae rerepouukioankmi, Cs-Cpumknoankmn, apwi, Ci-Ceankuimapun WM a30TCOAEpIKariee
KOJIBLIO SABJIACTCA HE3aMCUICHHBIM WJIN 3aMCIHICHHBIM 1-5 3aMECTUTEIILIMH, HE3aBHCUMO

BbIOpaHHBIMU W3 rpynmbl, coctosimeit u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsamkunOC;-
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Csankuna, C1-CeanxkunCOOH, COOH, okco, COOC:-Csankuna, Ci1-CeankunCOOC;-Csankuna,
C3-CeLKII0ANKUIIA, C1-CoanxkunCs-CsLIMKIIOATKHIIA, apuia, C1-Coankuna, Ci-
CoankunOranorenCi-Coankuna, ranorenCi-Csankuna, C1-CeanxkunOH, CON(R")(R®), N(R")(R®)
u C1-CoanxunN(R")(R®).

CornacHO BapUAaHTaM OCYIIECTBIEHHsS, ONHCAHHBIM B HACTOSLIEM HOKymeHTe, R!
npexacrasisier coboit rereporuknoankmi, Cs-Cpumknoankwmn, apui, Ci-Ceankumapui, wim
BMecTe ¢ R? 1 aTOMOM a30Ta, ¢ KOTOPBIM OHM CBSI3aHbI, (POPMHUPYIOT a30TCOAEPIKAIIEE KOMNbLIO,
rae rerepouuknoankuwi, Cs-Croumkioankun, apwi, Ci-Ceankumapun WM a30TCOAEpIKalee
KOJIBIIO SIBJISIETCSI HE3aMELICHHBIM WJIM 3aMELIeHHbIM 1-5 3aMecTUTessIMH, HE3aBUCHMO
BbIOpaHHBIMU U3 Tpynnbl, cocrosmeil u3 ranoreHa, CN, OH, Ci-Csankokcu, Ci-CeankunOCi-
Ceankuna, Ci-CeankunCOOH, COOH, oxkco, COOC;-Csankuna, Cs3-Csuukmoankmi, Ci-
Coankuna, ranoreHCi-Ceankuna, Ci1-CeankunOH, CONRR?®, NRHR® u Ci-
CoanxunN(R7)(R?).

CornacHo ONpefeNeHHbIM BapuaHTaM ocyliecTsieHus, R! npencrasaser coboii
OMIMKINYeCKOe Komblo. COINAacHO ONpeNeNeHHbIM BapMaHTaM  ocyllecTBieHus, R!
npeacTaBysieT co00l OMUMKINYECKUH reTepourKIoankm, ourukmmdeckuii C3-Ci2lUKIOaTKILI,
OMIMKIMYECKUi apu, Uiax BMecTe ¢ R? 1 aTOMOM a30Ta, ¢ KOTOPLIM OHH CBSI3aHbIL, (POPMUPYIOT
Ouumkianueckoe  aszorconmeprkamee  kojbo.  CoriacHoO — OmpeneNeHHbIM — BapHaHTaM
ocymectsnenns, R! npencrasnser co6oi OGUIMKINYECKUH IreTepONUKIOANKIN, OUIMKIHYeCKHit
C3-C12IMKI0AIKIN, OUIMKIMYECKHi apyJjl, WM BMecTe ¢ R? 1 aTOMOM a30Ta, ¢ KOTOPBIM OHH
CBsi3aHbl, (HOPMHUPYIOT OWMIIMKJIMYECKOE a30TCOAEpIKaIlee KOJbIO, TIJA€ OIHO U3 KOJIEI]
npeacrasJsier co0oi OeH30bHOE KOJIb110. COrIacHO OnpeneieHHBIM BAPUAHTAM OCYIECTBIIEHUS,
R! nmnpencraBnser coGoif  OMLMKIMYECKHH TeTepOLMKNOANKWI, Oumukiaudeckuii  Cs-
Ciammknoankui, Ci-Ceankundennn, umm sMecte ¢ R? 1 aTOMOM a30Ta, ¢ KOTOPLIM OHH CBSI3aHEL,
(hOPMUPYIOT OUIUKINYECKOE a30TCOAEpIKallee KOJbIO, A€ OAHO U3 KOJEl OMIMKJINYECKOTO
reTepOLHKIOANKIIIA, OUIHKInYecKoro C3-C12IIMKII0AIKUIIA, UITH KOJIbLA, 00Pa30BAaHHOTO BMECTE
¢ R? 1 aToMOM a30Ta, ¢ KOTOPLIM OHHU CBSI3aHbI, MPEICTABNISAET COOO0I OEH30IBbHOE KOMBLIO.

CornacHo OINpefiefleHHBLIM BapHaHTaM OCyllecTBleHus, R! mpencrtasnser coboii
reTepoMKIoankut. HeorpaHuuuBaroIye mpuMepbl MOHOLIUKIMYECKUX T€TEPOIUKIOATKUTIBHBIX
IPYIN BKJIIOYAOT B CeOsl MHUMEPUANI, OKCETaHWJ, TMHUPPOJUI, MHUIEPA3UHUI, MOPQOIUHUIL,
THOMOP(DONUHII, THABOMUIAUHII, 1,4-THOKCAaHW, TeTparuapodypaHuii, TETParuapoOTHOPEHMI,

B-nmakrtam, y-jakTam, O-JaKTam, J-JIAKTOH, Y-JTaKTOH, O-JIAKTOH U MHUPPOJUIUHOH, U UX OKCHUJIBL.
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HeOFpaHI/ILII/IBaI-OH_II/Ie MMPUMEPHBI 6I/ILII/IK.]'II/ILIGCKI/IX FETCPOLUKITIOATIKUIIBHBIX TPYIII BKJIIKOYAKOT B

“ny,
O] 0]
Q@ i
cebst Oe3 orpaHmUeHUs " . u

HeOFpaHI/ILII/IBaI-OH_II/Ie MMPUMEPDI 6I/II_II/IKJ'II/ILIeCKI/IX reTCPOLUUKIIOAIKUIIbHBIX rpyImIn

T
o)
O
"
BKJIFOYAIOT B ce0s1 0e3 orpaHndeHus u .

CornacHo ONpeNeNeHHbIM BapuaHTaM ocyliecTBieHus, R' npencrtasnser coboii

0

wf

CorjiacHO OmNpeneNeHHBIM BapUaHTaMm ocylnecTsieHus, R!' mpencrasnser coboit Cs-
Crouuxnoankun. COryIaCHO ONpeneNeHHbIM BapHaHTaM OCYLIECTBJICHUs, MPEACTaBisieT coOOH
MOHOLMKJINYECKUH UKok [loaxonsiue npumMepsl MUKIOANKWIOB BKIIFOYAIOT B cels Oe3
OrPAaHMYEHUS] I[MKJIONPONMWI, IMKJIOOYTHJ, LHUKIONEHTHS U wnukiorekcwi. CorimacHo
OMpeeNIEHHbIM BaPHAHTAM OCYIIECTBIICHUS, IUKIOAJIKHUII MPEACTABIsIeT COO0H OMLIMKINYEeCKUH

HUKJIOAJIKHII. HOHXOHSIH_II/IG MNPUMEPBI HHUKJIOAJIKUIIOB BKJIKOYAKOT B cebst Oe3 OrpaHUYCHUA

u

%

[Monxoxnsmue npuMeps! HUKJIOAIKHUIIOB BKIIFOYAKOT B ce0s1 0e3 OrpaHn4eHUs

CornacHo onpejieleHHBIM BapuaHnTam ocylnectsienus, R! npencrasnser coboii apuibHoe
koub110. [Tomxoasiiue npuMepsl apHiIOB BKJIIOYAKOT B ce0st Oe3 OrpaHu4eHUsi MOHOLIMKJINYECKHE
apWIIbHBIE TPYIIIBL, TaKUe Kak (GeHusI, 1 OUIKINYECKHe apUIIbHbIE TPYIIbI, TAKHE KaK HaTHIL

CornacHo oOnpeneNeHHbIM BapuaHTaM ocyllecTsienusi, R! mpencrasnser coboii Ci-

Csankunapunbaoe konblo. ITonxonsue npumepbl Ci-CsaIKMIapUIIOB BKITIOUAKOT B celst Oe3

OrpaHUYCHUs Y\Q .

CornacHo onpeneneHHbIM BapuaHTaMm ocyiecTsienus, R!' Bmecte R? dopmupyror
azorconepkaee konbLo. [logxonsimue npuMeps! a30TCOAEPIKALIIX KOJIEL BKIIIOYAIOT B ce0s1 Oe3
OTpaHUYEHUs] a3UPUIUHII, a3UPUHUI, a3€TUAUHWI, a3€T, UHAOIUH, NUPPOJUANHUII, THPPOIHII,

MUNEPUAUHNUIT U TUPUAUHHAIL. CornacHo OMNMPEACJICHHBIM BapHUaHTaM OCYIICCTBIICHUA, 1{1 BMECTE C
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R? GopMHUpYIOT a30TconepIKallee KOJbIO, [Je a30TCOAEPIKAIIEe KOJbIO MPEACTABISET COOOM

unnomud. CornacHo ompesiefleHHBIM BapuaHTam ocyinectsieHus, R! Bvecte R? dopmupyror

N

N

a30TCcozepIKalee KOJbLIO, I/Ie a30TCO/epIKAaLIee KOJIbIIO MPEACTaBIseT COO0H

CornacHo omnpesieJleHHbIM BapHaHTaM OCyllecTBieHus, R' sBisercss He3aMeIeHHBIM.
CornacHo ApyruM BapHaHTaM ocyinecTsienus, R! 3amermen 1-5 3aMecTUTENsMH, HE3aBHCHMO
BbIOpaHHBIMU U3 Tpynnbl, cocrosmeil u3 ranoreHa, CN, OH, Ci-Csankokcu, Ci-CeankunOCi-
Csankuna, C1-CeanxkunCOOH, COOH, okco, COOC:-Csankuna, Ci1-CsankunCOOC-Csankuna,
C3-CeLuKI0ANKUIIA, C1-CoanknnCs-CeLIUKIIOANKIIIA, apwuia, C1-Ceankmuna, Ci-
CeankunOranorenC-Ceankuna, ranorenC-Csankuna, C1-CeankunOH, CON(R")(R?), N(R")(R?)
u Ci-CeankunN(R")R?®). CornmacHo mpyruM BapuaHTam ocymiecTsienus, R!' samemen 1-5
3aMEeCTUTEJSIMU, HE3aBUCHMO BBIOPAHHBIMH U3 TpyMHIbl, cocrosimeil u3 rajgoreHa, CN, OH, C;-
Csankokcn, C1-CsankunOCi-Csankuna, C1-CsanxkunCOOH, COOH, okco, COOC;-Csankui, Cs-
Ceumknoankuna, C1-Csankuna, ranorenCi-Ceankuna, C1-CsankunOH, CON(R")(R?), N(R)(R¥) u
C1-CoanxunN(R")(R?).

CornacHo ompeneNeHHbIM BapuaHTaM ocymiecTsienus, R' 3amemen 1 3amecturesem.
CoryacHo onpejieleHHbIM BapuaHTam ocyiiectsienus, R! samemmen 2 samecturessmu. CornacHo
OnpesieNleHHbIM BapuaHTaM ocymiectsieHus, R! samemen 3 3amecturensmu. CornacHo
OnpenieNeHHbIM BapuaHTaM ocymectsienus, R! samemen 4 3amecturensmu. CornacHo
OMNpPEACIICHHBIM BapHaHTaM OCYIICCTBJICHHS, ]K1 3aMCLICH 5 3aMECTUTEIISIMU.

CornacHo omnpeneNeHHbIM BapUaHTaM ocyliecTsieHus, R! 3amelneH rajoreHom.
IIpumepbl MOAXOASIIIUX TaJOreHOB BKIIIOYAKOT B cebst xjop, Opom, ¢rop u #ox. CormacHo
onpesieNleHHbIM BapuaHTaM ocyinectsienus, R! samemen CN. CormacHo omnpeseaeHHbIM
BapuanTaM ocyiectsienus, R! 3amemen OH. CornacHo omnpejeNeHHBIM BapUaHTAM
ocymectsienusi, R! 3amemen okcorpymmoii. CornacHo —ONpefeNeHHbIM — BapUaHTAM
ocymectsienus, R' zamemen Ci-Csankokcu. Ilomxonsiiue ankoKCH BKJIHOYAOT B cebs Oes
OrpaHMYEHHUs] METOKCH, JTOKCH, H-TIPONOKCH, H30Mponokcu u  H-Oytokcu. CornacHo
onpesieNeHHbIM BapuanTaM ocyinectsienus, R! samemen Ci1-CoankunOC-Csankunom. CornacHo
ompeneNeHHbIM BapuaHTaMm ocymectsienus, R!' samemen Ci1-CeankunCOOH. Cornacho
ompeneneHHbIM BapuantaMm ocyiectsnenus, R! samemen COOH. CornmacHo ompeieseHHbIM
BapuanTam ocymectsienus, R' samermen Ci-CsankunCOOC 1-Coakuiom.

CornacHo onpefeneHHbIM BapuanTam ocyiectsaenus, R! samermen C3-ColLIUKI0aTKHIOM.
HOI[XOI[ﬂLHHe NPpUMEPBI MUKJIOAJKHIIOB BKJIFOYAKOT B ce6s[ 663 OTpaHUYCHUA LUKJIOMPOIINIL,

LII/IKJ'IO6YTI/I.]'I, IMUKJIOIICHTHJI u MUKJIOTCKCHII. CornacHo ONPECACICHHbIM BapuaHTaM
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ocymectsienus, R! samemen Ci-CeankunCs-CouuknoankunoM. IIoaxonsiiue MpUMepb

O

LUKJIOAJIKAJIOB BKJIOYAIOT B ce0si 0e3 orpaHuueHus . CornacHo ompeneneHHbIM
BapuaHTaM ocyinectsieHus, R' samemen apunoM. Ilomxoasinue NpUMEpPhl LUKIOATKUIOB
BKJIIOUAIOT B ceOst Oe3 orpanmueHus (heHuI.

CornacHo ompefiefleHHBIM BapuaHTaMm ocyiiectsiaenus, R! szamemen C;-Ceankumaom.
ITpumepsr Ci1-CeanKmibHBIX TPYIIT MOTYT BKJIFOUYATh B ce0si O€3 OrpaHUYEeHUs] METHJI, STHII, H-
NPONUJI, U3ONPONUI, H-OyTHIJ, H300YTHI, 6mOp-OyTHI, mpem-OyTWi, H-TIEHTWI, WU3OTEHTUI,
HEOTeHTWI, mpem-nieHTu1, 1-mMeTunOytun, 2-mMeTunOyTui, 1,2-1uMeTuanponil, 1-3TUImponm,
H-TEKCHWJI, U30TE€KCHJI, | -MeTHIMEeHTIWI, 2-MeTHIIMEeHTW, 3-MeTineHT, 1,1-numerundyru, 1,2-
OUMETHIIOYTHII, 2,2-nuMeTUnOyTHIL, l->TunOyrun, 1,1,2-Tpumerunmnponu, 1,2,2-
TPUMETUIIIPONWII, 1-3THn-2-MeTuinnponui u 1-3tun-1-merunnponu.

CornacHo  ompefiefieHHbIM  BapuaHTaM  ocymiectsieHus, R!  samemen  Ci-
CesankunOranoreHC1-Csankunom. [Togxoasiuue mpuMepbl rajoreHalKuIOB BKIFOYAKOT B ce0s1 Oe3

F
F
E/\OX F
OTpaHUYEHUS :

CornacHo oOmpeneNeHHbIM BapuaHTaM ocymecTsienus, R! 3amemen ranorenCi-
Csanxunom. Iloaxonsinue npuMepbl TaJOreHATKUIOB BKJIIOYAOT B cedst 0e3 orpaHuyYeHus
dTopmernn, audropmerwn, TpudpTopmerwi, 2-¢propatwi, 1,2-mudropsTun u 2,2-mupTOPITHIL
CornacHo ompesieNeHHbIM BapuaHTam ocyinectsienus, R samemen C1-CeankunOH. ITpumeps:
MOIXOASIIMX CITUPTOB BKITOYAIOT B ce0s1 0€3 OrpaHryYeHuUs METAHOJI, 3TAHOJI, MPOMAHOJ, Oy TaHOJ
1 n306yTanon. CornacHo onpeieJleHHbIM BapuanTam ocymectsaenus, R! samemen CON(R7)(R®).
CornacHo ompeseNeHHbIM BapuaHTaM ocymecTsienus, R' samemen N(R')(R®). Cornacho
onpenieNneHHbIM BapuanTaM ocymectsienus, R! samemen Ci-CoankunN(R')(R?), rne R” u R®
OyayT HIKe MONPOOHO OMUCAHBL

CornacHo onpeeneHHbIM BapHaHTaM ocyliecTsiaeHus, R! samermen 1-4 3amecturensmu,
HE3aBUCHUMO BBIOPAHHBIMU W3 TPYIIIBL, COCTOsIIel u3 Opoma, ¢rTopa, xyopa, mermna, OH,
rajoreHa, CN okco, merokcumeruia, COOCH>CH; u tpudTopmeTina.

CornacHO omnpefeNeHHbIM BapHaHTAM OCYIIECTBJICHUS, OMUCAHHBIM B HACTOSIIEM
nokymente, R? mpencrasnser coboit sogopon, Ci-CeankunCOOH, COOH, C3-Coluknoankul,
C1-Csankmn, ranoreHCi-Ceanxun mmu Ci-CeankunOH, wm Bmecte ¢ R! u atomom asora, ¢
KOTOPBIM OHH CBsI3aHBI, (POPMHPYIOT a30TCONEpIKAIIee KOJbLO, T a30TCOAepIKallee KOJbLO
SIBJISIETCS] HE3aMEIIEHHbIM WJIH 3aMEIeHHBIM 1-5 3aMecTUTeNs MU, He3aBUCUMO BHIOPAHHBIMH U3

rpymmbl, cocrosimei w3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsankunOC;-Ceankuna, Ci-
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CoankunCOOH, COOH, Cs-Ceuuknoankmia, Ci-Ceankuna, rangoreHCi-Ceankuma, Ci-
CsanxkunOH, CON(R")(R?), N(R")R?) u C;-CsanxkunNR)(R?).

CornacHo onpeseeHHbIM BAPUAHTAM OCyLlecTBIeHus, R? mpencTapiser coboii BOTOPO.
CornacHo OmpefeNeHHbLIM BapMaHTaM oOcCyllecTBieHusi, R’ mpencrasiaser coboit  Ci-
CsankunCOOH. CornacHo onpeneneHHbIM BapHaHTaM ocyInecTsieHus, R? nmpencrasiser coboii
COOH. CornacHo ompeneieHHbIM BapuaHTaM ocyllecTsiaeHus, R? mpencrasnser coboii Cs-
Ceumknoankun. Ilogxonsinue mpuMepbl HUKIOANKHIOB BKJIIOYAIOT B ceOst Oe3 orpaHHYeHHs
LUKJIOTIPOTIUJI, TUKJIOOYTHJI, IUKJIOMEHTHIT ¥ HUKJIOTeKCrT. COrIacHO ONpeIesieHHbIM BapUaHTaM
ocymectsienus, R* npencrapiser coboit Ci1-Ceankun. Ipumepsl C1-CoaNKMIbHBIX TPy MOTYT
BKJIFOUaTh B ce0si 0e3 OrpaHMYeHHsT METWII, 3THJI, H-TIPOTIIJI, M3OMPOMWI, H-OyTHII, U300yTHI,
6mop-Oy T, mpem-0yTUil, H-TIEHTII, U30NIEHTIII, HEOTICHTWJI, Mpem-TieHTH1, 1-MeTunoyTu, 2-
MeTIIIOYTH, 1,2-AMMeTHINPONi, |-3TUINPONHI, H-TeKCWJI, WU30TeKCHII, |-MeTwimeHTunu, 2-
METUINEeHTWI, 3-MeTuineHTu, 1,1-mumerunOyrun, 1,2-gumetunOytun, 2,2-numerunoytun, 1-
stunOytuin, 1,1,2-rpumernnnponun, 1,2,2-rpuMernanponui, 1-3THi-2-MeTuinponwi U 1-3Tu-
I-meTunnponu.

CornacHo ONpeJeNeHHbIM BapUAHTAM OCYILIECTBIeHHs, R’ mpejcTapiser coboi
rajoreHCi-Ceankun. ITlogxonsiume mnpuMepsl TajOreHAJKHIOB BKIHOYAalOT B ceds  Oe3
orpanuueHusi propmerwn, audropmern, tpupropmerwin, 2-propatun, 1,2-nudropatun u 2,2-
nudTopsTIL. COrNacHo onpesieeHHBIM BapHaHTaM ocyinecTsaeHns, R? mpencrasuser coboii C-
CsanxunOH. TlpuMmepbl MOAXOOAIINX CIUPTOB BKIIIOYAKOT B ceOsi 0e3 orpaHUYeHUsi METaHOJ,
ATaHOJI, MPOMAHOJ, OYTaHOJ U K300y TAHOII.

CornacHo OMNpeneNeHHBIM BapHaHTaM ocyiiecTsienus, R? Bmecte R! dopmupyror
azorconepkaiee konbLo. [logxonsimue npuMeps! a30TCOAEPIKALIIX KOJIeL BKIIIOYArOT B ce0s1 Oe3
OTpaHUYEHUS] A3UPUIUHII, a3UPUHUI, a3€THIUHWII, a3eT, UHAOJMH, TUPPOTUANHIII, TUPPOJIHII,
nunepuguHUI 1 nupuauHmI. COracHO ompesiefleHHbIM BapHaHTaM ocyliecTsieHus, R? Bmecte
R! popmupyroT uHAOMMH.

CornacHo ormpeneneHHbIM BapUaHTaM OCYILIECTBICHHsS, a30TCOAEpIKaIee KOJbLO
SIBJIIeTCS He3aMmelleHHbIM. COrJlacCHO JPYruM BapUaHTaM OCYINECTBICHUS, a30TCOJIEpIKaliee
KOJIBIIO 3aMeINeHO 1-5 3aMeCTHTeNsiMU, He3aBHCHUMO BBIOPAHHBIMU W3 T'PYIIIbL, COCTOSINEH W3
ranorena, CN, OH, Ci-Csankokcu, Ci1-CsankunOCi-Ceankuna, Ci1-CsankunCOOH, COOH, Cs-
Couuxnoankuna, Ci1-Ceankuna, ragorenCi-Ceankuna, C1-CoankunOH, CON(R")(R?), N(R)R¥) u
C1-CoanxunN(R")(R®). CornacHo onpeneneHHbIM BAPHAHTAM OCYILECTBICHHUS, a30TCOepIKallee
KoNbIO 3amerieHo 1 3amectutenem. COracHO OMNMpenesieHHbIM BapUaHTaM OCYIIECTBIICHUS,
a3oTcozeprKalee KOJbIo 3amerneHo 2 3amecTutesiMi. COrlacHO OnpeAeNeHHbIM BapHaHTaM

OCYLIECCTBJICHHUA, Aa30TCOACPIKAIICE  KOJbLHO  3aMCHICHO 3  3amecturensMu. CorjacHo
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OTpeNeNieHHbIM BapUaHTaM OCYILIECTBJICHUs, Aa30TCOAEpIKallee KOJbIO 3amemeHo 4
3amecturesivi. COrIacHO OMNpeNesieHHbIM BapHaHTaM OCYIIECTBIICHUS, a30TCOIEpIKaIee
KOJIBLIO 3aMELLIEHO 5 3aMECTUTENSIMH.

CornmacHO omnpeneneHHbIM BapUAHTAM OCYIIECTBIICHHUS, a30TCONEpPIKaIlee KOJBLIO
3aMelneHo rajioreHoM. [IpuMepbl MOAXOASIINX TaJJOTeHOB BKIIIOYAIOT B ¢edst XJ10p, Opom, grop u
tion. CoriacHo OmpeneIeHHbBIM BapUaHTaM OCYLIECTBIICHHS, a30TCOAEpIKAIIee KOJIbLIO 3aMEIIEeHO
CN. CornacHO ompeeieHHbIM BapUaHTaM OCYIIECTBJICHHs, a30TCOAEPIKaIIee KOJbLIO 3aMEI[EHO
OH. CoracHo omnpeneeHHbIM BaApHaHTaM OCYIIECTBIIEHUS, a30TCOAEPIKALIee KOJIBLIO 3aMEIIEeHO
ankokcu. Iloaxopsimue ankoOKCH BKJFOYAIOT B ceOst O0e3 OrpaHu4YeHus: METOKCU, ITOKCH, H-
MPOMNOKCH, M30MPONoKcH U H-OyTokcu. COrinacHO ONpeNeeHHbIM BapHUaHTaM OCYINECTBIICHMS,
azorconepxainee koapLo 3aMmeieHo Ci-Ceankunankokcu. CorjaacHO OnpeneeHHbIM BapuaHTaM
ocyuiecTBieHus, asorcopepskamee koablo 3amemeHo  C1-CeanxkunCOOH.  CornacHo
OTIpeIeIEHHBIM BapUaHTaM OCYILIECTBIIEHHs], a30Tconepskainee Konbio 3amemeHo COOH.

CornmacHO ormpeneneHHbIM BapUaHTaM OCYIIECTBIIEHHUS, a30TCONEpIKaIlee KOJIbLIO
3amerneHo Cs-Csuuknoankuiom. [loaxonsimue npumMepbl HUKJIOAIKHIOB BKJIIOYAIOT B ce0s Oe3
OTPAaHUYEHUS] LUKJIONPOMMJI, [MKJIOOYTHJ, UHMKIONEHTHS W ukiorekcwit  CornacHo
omnpeneseHHbIM BapUaHTaM OCYLIECTBIICHHUs, a30Tcozepkariee Konblo 3amerneHo Ci-Ceaakunom.
ITpumepst C1-CealKUIBHBIX TPYII MOTYT BKJIIOUaTh B ceOs O€3 OrpaHMYEeHUs METHII, STUJI, H-
MPOIWJI, WU3OMPONWI, H-OyTUJ, W300yTUI, 6MOp-OyTui, mpem-OyTHI, H-TIEHTWI, WU3OMEHTHII,
HEOTEeHTWI, mpem-nieHTu1, 1-MeTunOytun, 2-MeTunOyTui, 1,2-TUMeTUINPOnI, 1-3TUIIIPOTII,
H-TEKCHWJI, U30TE€KCHJI, | -METHIMEeHTWI, 2-METHINEHTW, 3-MeTrneHT, 1,1-numerundyrun, 1,2-
TUMETHIIOY T, 2,2-nuMeTUIIOYTHI, 1->TunOyrun, 1,1,2-TpUMeTUITIPOTIH, 1,2,2-
TpuMeTUITIponw, 1-3tun-2-merunmnponui U 1-31un-1-merunnporui. CorinacHoO OnpeneeHHbIM
Bapuantam ocymectsienus, R! samemen ranorenCi-Ceankunom. Iloaxonsiue MpUMepbl
raJOreHAIKIIIOB BKIIFOYAOT B ceOst 6€3 orpaHryueHus GTOPMETHII, TU(PTOPMETHIL, TPUPTOPMETHIL,
2-propatun, 1,2-mudropstun u 2.2-mudpropaTini.  CornmacHO ompenesieHHbIM BapUaHTaAM
ocymectsnenus, R' samemen Ci-CeankunOH. IIpumepsl MOAXOASIIMX CIHPTOB BKIIOYAIOT B
cebss Oe3 OrpaHMYeHHs METaHOJ, 3TaHOJ, mpomaHon, OyraHonm u wu3odyraHoj. CoriacHo
Onpe/eNeHHbIM BAPUAHTaM OCYIIECTBIEHHUs, a30Tcofepxkaniee konblo 3amemeno CON(R)(R?).
CornacHo ompeneeHHbIM BapUAHTAM OCYIIECTBJICHUS, a30TCOIEpIKallee KOJIbIO 3aMEl[EeHO
N(R")R®). CornacHo ompeneneHHbIM BapMaHTaM OCYIIECTBJEHHS, a30TCOAEpIKallee KOJbLO

samerneno C1-CeankunN(R")(R?), rne R7 u R® 6yayT Huske mogpoOHO ONUCAHbL.
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CornacHo onpeaeneHHbIM BApUaHTaM ocylecTsaeHus, R! BbIOpaH U3 rpymibl, cocTosIel
g,

(@) O
Ly vy S5 Th

rae 1{1 ABJISICTCS HE3aMCIICHHBIM HNJIN 3aMCIICHHBIM 1-5 3aMECTUTECIIAMUA, HE3aBHUCHMO
BbIOpaHHBIMU W3 rpynmbl, cocrosimeit u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsanmkunOC;-
Ceankuna, Ci1-CeankmnnCOOH, COOH, okxco, COOC:-Csankuna, Cs-Ceumknoankuna, Ci-
CoankunCs-CeIIUKIIOATKIIIA, apua, C1-Ceankmuna, ranoreHC-Ceakuna, Ci-
CoankunOranorenCi-Ceankuna,  Ci-CeankunOH, CONR)R?), NRHR¥ wu Ci-
CoanxunN(R7)(R?);

R’ npencrasnsier coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Csanxun, ranoreHCi-Ceankun unu Ci-CeankunOH; u

R® mpencrasnser coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Csuuknoankun, Ci-
Csanmxun, ranoreHC1-Ceankun mm C1-CsankuiaOH.

CornacHo OIpEACJICHHBIM BapruaHTaM OCYIIECTBIICHUA, R2 NpeaAcCTaBJACT coboii BOOOPOL,
M,

u R! BBIGpan U3 rpynmbl, cocrosiei u3 , , , ,

0 @]

= m

"
rne R! sBnsercst He3aMeIeHHBIM WM 3aMEIEHHbIM 1-5 3aMeCTHTENsMHU, HEe3aBUCHUMO
BbIOpaHHBIMU M3 IpyIIbl, cocTosmeit uz metwia, OH, NH,, CH,OH, metokcu, ¢propa, penra,
uKJorekcuia, xuopa, tpudpropmeruna, CHruuknorexkcuna, CH OCHF, u COOCH,CH3s.
[IpuMeHHUTEILHO K COeIMHEHUSIM, ONIMCAHHBIM B HACTOAIIEM JOKyMeHTe, R npezncrasiser
coboii Bonopon, ranored, CN, OH, Ci-Csankokcu, C1-CsankunOCi-Ceankmn, C1-CsankunCOOH,
COOH, Cs-Ceuuknoankun, Ci-Ceankun, ranoreHCi-Ceankun, Ci-CeankunOH, CON(R")(R?),
NRHR?), C1-CoanxunN(R")(R?), C1-Csanxun(OCH,>CH,)uN(R")(R?) WK Ci-
CsankunOranorenCi-Ceankun, umu smecte ¢ R* dopmupyror Csi-Ceumxnoankun umn Cs-
Cerereporuknoankuit. CorinacHO OmpeneseHHbIM BapUaHTaM OCYIIECTBIEHUS COEIUHEHUN,
OMHCAHHBIM B HAacTosIeM nokymenTe, R® mpencrasnser coboit Bogopon, ranored, CN, OH, C;-
Csankokcn, Ci1-CeankunOC-Ceankmn, Ci-CeankunCOOH, COOH, Cs-Csuuknoankun, Ci-
Coankun, ranoreHCi-Ceankun, Ci-CeankunOH, CONR')(R?), NRHR?) wum Ci-

CoankunN(R)R®), wumu Bmecte ¢ R*  ¢opmupyror C3-Cetmxnmoankun wmn  Cs-
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Cesrereponyknoaskun. COrnacHo onpeneNeHHbIM BapuaHTaM ocyliecTsnenus, R® npencrasiser
coboii Bonopon. CornacHo onpesieseHHbIM BapMaHTaM ocyllecTeieHus, R npencrasnser coboii
rajioreH. llomxonsimue rajoreHbl BKIOUYarOT B cedsi rop, xmop, Opom m Hon CormacHo
OmpesieNeHHbIM  BapMaHTaM ocylnecTienusi, R’ npencraiaser coGoii CN. CornacHo
onpeneneHHbIM BapHaHTaM ocyinecTsnenus, R> npexncrasnsier coboit OH.

CornacHo ONpeneNeHHbIM BapuaHTaM ocyllecTsienusi, R’ mpencrasnser coboii Ci-
Ceankokcu. Ilonxonsmue aqKkOKCH BKJIIOYAIOT B ceOst 0€3 OrpaHHYeHus] METOKCH, 3TOKCH, H-
TPONOKCH, U30MPONOKCH U #-6yTokcu. COracHO ONpeeNeHHbIM BApUaHTaM OCyLIECTBIeHH s, R
npeacrasiasier  coboit  Ci-CeankmnOCi-Ceankun.  CorjacHO — ONpeneneHHbIM — BapHaHTaM
ocymectsienusi, R’ mpencrasnser coboii COOH. CornacHo oOmNpeneneHHbIM BapUaHTaM
ocymectsnenusi, R’ mnpencrasnsier coGoit C1-CeankunCOOH. CornacHo —oOnpeneneHHbIM
BapHaHTaM ocyiuecTsnenusi, R® npencrasmser coboii C3-Couxoanku. [loaxoasinue npuMephbl
LMKJIOAJIKUJIOB BKJTFOYAIOT B ceOst O3 OrpaHrUYeHHsl LIUKJIOMPOIII, IUKJIOOYTHII, IUKJIONEHTUI U
mukorexcus. CoracHO ompeneNeHHbIM BapuaHTaM ocyluiecTBieHus, R® mpencrasnser coboit
C1-Csanxun. ITpumepnr Ci-CealbHBIX TPy MOTYT BKJIIOUYaTh B ce0si O3 OrpaHUYEeHHsT METHII,
STHJ, H-TIPONIIJI, H30HPOMWI, H-OyTwi, wu300yTWi, 6mop-Oytuin, mpem-OyTWi, H-TIEHTUI,
W3OMEHTHJI, HEOTIGHTI1, mpem-neHTu, 1-metunoytun, 2-metunOytui, 1,2-mumernnnponui, 1-
STUJIIPONNJI, H-T€KCUJ, W30TeKCUJ, |-METHINEHTWJ, 2-MEeTWINeHTW!I, 3-merwineHtuwn, 1,1-
aumeTrnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTun, 1-3Tunoyrun, 1,1,2-TpuMeTHIpOni,
1,2,2-tpumerunnponuy,  l-3Tun-2-meruwnnporun U l-3Trn-1-merunnpormn.  CorjacHo
OnpesieNleHHbIM BapHaHTaM ocyliecTsieHus, R’ mnpencrapiser coboii ramoreHCi-Ceanku.
IMonxopsiiue MpPUMEpPbI TaJIOTeHAJIKUJIOB BKIIIOUAIOT B cebsi Oe3 orpaHudveHwusi (HTOPMETHII,
madropmermn, Tpudropmermn, 2-¢propatrn, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneNeHHbIM BapHaHTaM ocyiiecTsienus, R? npexncrasnser coboii Ci1-CeanxkunOH. ITpumepsr
MOAXONISALINX CITIUPTOB BKIIFOYAIOT B ce0s1 €3 OrpaHMYSHHsI METAHOJI, STAHOJI, IPOIAHOI, OyTaHOJ
1 u306yTanos1. CornacHo onpeneleHHbIM BapuaHTaM ocyllnecTsienus, R’ npencrasnser coboii
CON(R")(R?). Mogxonsmue npumepsl N(R")(R?) BrmouaroT B ceds 6e3 orpanuuenus CONH; u
CON(CHj3),. CornacHo ompefiefleHHBIM BapuaHTaM ocylnecTsieHus, R® mpencrasnser coboii
NR)R?). Honxonamue npumepsl N(R)(R?) BxmouaroT B cebs 6e3 orpanmuenus NHr u
N(CH3),. CornacHo ompefeneHHbIM BapHaHTaM ocyliecTsieHus, R® mpencrasmsier coboit Ci-
CoanxkunN(R7)(R®). Tlopxomsmme npumepsl Ci1-CoankunN(R')(R?) sxmouator B cebs 6e3

@] O
3 P
3(_/\/\/\ N ‘7,1/\/\/\ N/“\O
H u

H R’uR®

'15_/\/\/\NH2

OrpaHUYCHUS

paccMOTpeHbI Hinke 0oj1ee monpoOHO.
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CornacHo onpefeneHHbIM BapuaHTaM ocyliecTsieHus, R’ mpencrasnser coboit Ci-
CsankunOranorenC-Csankmi. [logxoasimue mpuMepsl rajJoreHaIKIIOB BKIIIOUAIOT B ceds Oe3

)F<F
OrpaHUYEHUs %0 F.

CornacHo oInpefeNeHHbLIM BapuaHTaM ocyllecTsieHus, R’ mpencranser coboit Ci-
Coanxkun(OCH,CH,).N(R)(R?). R, R® u n paccmoTpensl Huxke noapobno. Ilomxonsimue

npumepbl  C1-Coankun(OCH,CH,)uN(R")(R®)  Bkmouator B cebs Ge3  orpaHuueHus
(6] 0
O\/\NJ\ 0 O\/\N/U\ O)<

Wwannan ’vavv- ’I/Imw

ro\/\o/\/O\/\NHZ ro\/\o/\/

IIpuMeHUTENBHO K COEMHEHUSIM, OMTMCAHHBIM B HACTOSLLEM JOKYMEHTE, n paseH 1, 2, 3
win 4. CornacHoO ONpeAeNeHHbIM BapuaHTaM oOcyllecTBieHus, n paseH 1. CormacHo
OTpEIeIEHHbIM BapHaHTaM OCYINECTBJIEHHUs, n paBeH 2. COrjacHoO onpeneleHHbIM BapHaHTaM
ocyuiecTBieHus], n paBeH 3. CorjgacHo omnpeneseHHbIM BapUaHTaM OCYILECTBJICHHUS, N PAaBEH 4.

CoryiacHO ompefieNleHHbIM BapuaHTaM ocyiecTsienus, R® smecre R* popmupyror Cs-
Cetmxnoankun umun  Cs-Cerereponmxoankun.  CorjgacHO — ONpefeNeHHbIM — BapHaHTaM
ocymectenenusi, R’ Bmecre R* ¢opmupyror Cs-Ceumknoankun. Ilonxoasinue MpUMepb
LIMKJIOAJIKUJIOB BKJTFOYAIOT B ce0st O3 OrpaHHYeHHsT UKJIONPOIIII, UKJIOOYTHII, IUKJIONEHTUI U
mukyorekcun. CornacHo onpesieseHHbIM BapuaHTaM ocyinecTsienus, R® smecte R* popmupyror
Cs-Cererepouukioankmi. [logxonsiue npuMepbl reTepOLHKIOATKUIOB BKIIOYAIOT B cels Oe3
OrpaHUYEHUs MTUTEPUANI, OKCETAHUJI, TUPPOIIUJI, TTHITEPASHHUI, MOP()OITMHIII, THOMOP() OTUHUIL,
THA30MUAUHWI, 1,4-THOKCaHWN, TeTparuapodypaHmwi, TeTparuapoTHodeHwI, [-makram, v-
JaKTaM, 0-JIaKTaM, 3-JTaKTOH, Y-JIAKTOH, 0-JJAKTOH U MUPPOJIUANHOH, U UX OKCHUJIBL.

CornacHo onpesie/leHHbIM BapuaHTaM ocylecTsienus, R® npencrasnser coboii Bogopon,

'771/\0H 1&/\/\/\ NH,
¢Top, wmerwn, stwi, OH, wertokcy, ,  CON(CHz3), ,
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CornacHo onpesiefeHHbIM BapuaHTaM ocylecTsienus, R® npencrasnser coboii Bogopon,

MCTHJI, 3THUJI UJIN .
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CornacHO OMNpeneNeHHbIM BapHaHTaM ocyliecTsienus, R’ Bmecte R* dopmupyror
OKCETaHWI.

IIpuMeHHUTEILHO K COeIMHEHUSIM, OMMCAHHBIM B HACTOAIIEM AokyMeHTe, R* npencrasmser
coboii Bonopon, ranored, CN, OH, Ci-Cesankokcu, C1-CsankunOCi-Ceankmi, C1-CsankunCOOH,
COOH, Cs-Ceuuknoankun, Ci-Ceankun, ranoreHCi-Ceankun, Ci-CeankunOH, CON(R")(R?),
N(RH(R?), C1-CoanxunN(R")(R?), C1-Coanxun(OCH,CH,)uN(R")(R?) WK Ci-
CeankunOranorenCi-Ceankun, umu smecte ¢ R® dopmupyror Csi-Coumknoankun uma Cs-
Cererepormknoankmit. CoOrnacHO ONpeneNeHHbIM BapUaHTaM OCYIIECTBJIEHUS COEIUHEHUH,
ONHCAHHBIM B HacTosIeM fAokymeHnTe, R mpencrasnser coboit Bonopon, ranored, CN, OH, C;-
Csankokcn, Ci-CeankunOCi-Ceankmn, Ci-CeankunCOOH, COOH, Cs-Csuuknoankun, Ci-
Coanxun, ranoreHCi-Ceankun, Ci-CeankunOH, CONR')(R®), NRHR®) wm Ci-
CoankunN(R)(R®), wumu Bmecte ¢ R’  ¢opmupyror C3-Cetmxnoankun wma  Cs-
Csrerepouuknoankun. CornacHo onpeiesieHHbIM BapHaHTaM ocyinecTsienus, R* npescrasiser
coboii Bomopon. CornacHo onpeneneHHbIM BapuaHTaM ocyinecTsienus, R* npescrasnser coboit
rajoreH. [lomxopsimue rajoreHbl BKIIIOYaOT B cebst ¢pTop, xjop, Opom mnm #ox. CormnacHo
ompenieNieHHbIM  BapuaHTam ocymiecTsnenusi, R* mpencrasnser coGoit CN. CornacHo
onpejieieHHbIM BapuaHTaM ocyinecTsienus, R* npencrasnser coboit OH.

CornacHo onpeneNeHHbIM BaphHaHTaM ocymiecTsienusi, R* mpencrasnser coboii Ci-
Csanxokcu. IMoaxonsiue alKkOKCH BKJIIOYAOT B ceOsi O€3 OrpaHUuYeHUs] METOKCH, 3TOKCH, H-
TIPOTIOKCH, H30MPONOKCH 1 H-OyTokcH. COTNacHO ONpeneNeHHbIM BAPHAHTAaM OCyIIecTBneHus, R*
npeacrasisier  coboit  Ci-CsankmnOCi-Csankmn.  CorjacHO ONpeneNeHHbIM —BapHaHTaM
ocymectsienusi, R* mpencrasnser coboii COOH. CormacHo oOmpefeneHHbIM BapUaHTaM
ocymectenenusi, R* mnpencrasnsier coboit Ci1-CeankunCOOH. CornacHo oOnpeneneHHbIM
BapHaHTaM ocyinecTsnenus, R* npencrasnser coboii C3-Cormxmoankui. [Toaxoasinie npuMepsl
IIUKJIOAJIKUJIOB BKJTFOYAIOT B ce0s1 0e3 OrpaHuYeHHsT LIUKJIOMPOITIIL, IIUKJIO0YTHJI, IUKJIONMEHTHIT 1
nukorekcun. CornacHo ompefeneHHbIM BAPUAHTAM ocyinecTsieHus, R* mpencrasnser coboii
C1-Csanxun. ITpumepsl C1-CsalIKUITBHBIX TPYIIIT MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHIL,
STHJI, H-TIPONWJI, M3ONPONHJ, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHN, H-TIEHTHI,
W30TNICHTHJI, HEONIEHTHJI, mpem-neHT, 1-MeTunoy T, 2-metundytun, 1,2-numeruinpon, 1-
STUJINPOIUJ, H-T€KCUJI, WU30TE€KCUJI, |-METWINEHTWJ, 2-METWINEeHTWN, 3-meTuianeHtwi, 1,1-
aumetrmnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTn, 1-3Tundyrun, 1,1,2-TpruMeTHIponi,
1,2,2-tpumetunnponus,  l-3Tun-2-metuwnnpornun U l-3Tun-1-merunnporun.  CorjacHo
OnpeneNeHHbIM BapuaHTaMm ocyllecTieHus, R* mpencrasnser coboit ramorenCi-Ceaaku.
IMonxopsiimue mpUMeEpbl TaJIOTeHAJKUJIOB BKIIIOUAIOT B cels 0e3 orpaHudeHwsi (HTOPMETHII,

madropmern, Tpudropmermn, 2-¢propatun, 1,2-mgudropstun u 2,2-mudropstun. CornacHo
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onpeneneHHbIM BapHaHTaM ocyiiecTeienus, R* npexncrasnser coboii Ci1-CeanxkunOH. Ipumeps
MOAXOSILIMX CIIUPTOB BKIIFOUAIOT B ce0st 6€3 OrpaHMYeHHUs] METAHOJ, STAHOJI, MPOMaHOJ, OyTaHO
1 u306yTanos1. CornacHo onpeneneHHbIM BapuaHTaM ocylnecTsienus, R* npencrasnser coboii
CON(R")(R?®). Moaxonsamue npumepbl N(R")(R®) BrmouatoT B ceds 6e3 orpanuuenus CONH; u
CON(CHj3),. CornacHo ompefiefleHHBIM BapuaHTaMm ocyinecTsieHus, R mpencrasnser coboii
NR)R?®). Tonxonsmue npumepbl N(R')(R®) Brmouaror B cebsi 6e3 orpanudenus NHz u
N(CH3),. CornacHo ompefeneHHbIM BapHaHTaM ocyliecTsienus, R* mpencrasnsier coboit Ci-
CoanxkunN(R")(R®). Tlogxonsmme npumepsl Ci1-CoankunN(R')(R®) srmouaror B cebs 6e3
I £ <
AT ~N~TNT O
% ) % .

NH
'15./\/\/\ 2 u . R u R®

2

OTpaHUYEHUS
paccMOTpeHbI Hinke 0osiee monpoOHO.

CornacHo oOnpeneNeHHbIM BapHaHTaM ocymlecTsienusi, R* mpencrasnser coboii Ci-
CeankunOranoreHC1-Csankun. [Togxonsinue npuMepbl rajJoreHaJKHUIOB BKIKOYAOT B cels Oe3

)F<F

OTpaHUYEHUS % 0 F.

CornacHo onpeneNeHHbIM BapHaHTaM ocymiecTsienusi, R* mpencrasnser coboii Ci-
Coanxkun(OCH2CH,).N(R")(R?). R7, R® paccMoTpeHs! HIke TOAPOOHO, M N PACCMOTPEH BHILIE.
IMonxonsamue npumepsl Ci1-Coankun(OCH2CH,).N(R)(R?) Brmouaror B cebst 6e3 orpanudenus

0O 0O )<
rO\/\O A~ O~ NH, rov\o /\/O\/\:J\ O~ /\/O\/\N/“\o
H

wanne , U wnnann

CornacHo ompesiefieHHBIM BapHaHTaM ocymnectsienus, R* Bmecre R ¢opmupyror Cs-
Csuuknoankun wnu  C3-Cererepouuknoankui.  CorjiacHO  ONpeAeNneHHbIM — BapHaHTaM
ocymectsnenusi, R* Bmecre R® ¢opmupyror Cs-Ceuuknoankun. Ilomxonsime IpuMepsI
[IUKJIOAJTKUAJIOB BKJTFOYAIOT B ce0s1 0€3 OrpaHnYeHHsT LIUKJIOMPOIII, IIUKJIO0YTHJI, IUKJIONEHTHIT 1
nukorekcun. CornacHo onpeielleHHbIM BapuaHTam ocyecTsienus, R* smecre R popmupyror
Cs-Cererepoumkioankmn. [logxopsimue npuMepsl reTePOLMKIOATKUIIOB BKIIOYAOT B cels 0e3
OTPaHUYEHUS MUTIEPUINI, OKCETAHUJI, TUPPOIIUJI, TUTIEPA3HHUII, MOP( OJIMHUIT, THOMOP( OJTIHIL,
THA3OMUIUHW, 1, 4-muokcanwi, Tterparunpodypanmun, TterparuapoTHodeHwt, [-nakram, v-
JaKTaMm, O0-JlaKTaMm, J-JTaKTOH, Y-JIAKTOH, O-JTAKTOH U MUPPOJTUANHOH, U UX OKCHUJIBL.

CornacHo on CJCJIICHHBIM BapHaHTaM OCYILICCTBJIICHUA R4 npeacTaBJIACT coboii BOOOPOA
>

uni metun. CornacHo ompeneNeHHbIM BapuaHTaM ocyllecTsieHus, R* mpexacrapnser coboii

/
&)
BOOOPOA, METUIL, STUIT UJTN i{\ . Cornacuo OMNPEACIICHHBIM BapHUaHTaM OCYILICCTBIICHUSA, R4



21

BMmecTe R popmupyroT okcetanun. CornacHo onpeneeHHbIM BAPUAHTaM OCyINecTBieHus, R u
R* 06a npencTapasroT coboii BONOPOA, METUI MU STHUIL.

CornacHo onpesieJeHHbIM BapuaHTaM ocylecTsienus, R® npencrasnser coboii Bogopon,

u R* npencrasnsier coboii BOAOPON, METUI, STUJ MITH j{\o/.

TIpUMEHHTENHHO K COEMHEHHUSIM, OTMCAHHBIM B HACTOSILIEM JOKyMeHTe, R npencTapiser
coboii Bonopon, ranored, CN, OH, Ci-Cesankokcu, C1-CsankunOCi-Ceankmi, C1-CsankunCOOH,
COOH, Cs-Ceuuknoankun, Ci-Ceanxun, ranoreHCi-Ceankun, Ci-CeankunOH, CON(R7)(R?),
NRHR?) unu C1-CoanxunN(R)(R?), unu smecte ¢ R® popmupyror Cs-Ceuuxnaoankun uau Cs-
Cesrereponyknoaskun. COrlacHo ONpeneNeHHbIM BapUaHTaM OCyLIeCTBIeHus, R° mpencrasiser
coboii Bonopon. CoracHo onpeieJleHHbIM BapMaHTaM OCYIeCTBIeHus, R npencTasiser coboi
rajioreH. [loxxonsiue ramoreHsl BKJIIOYAKOT B cedst ¢rop, xjop, Opom umm #on. CormacHo
OTpeNeNeHHbIM  BapMaHTaM ocCyllecTBieHusi, R°> mpencraiaser coboit CN. CornacHo
OnpesieNleHHbIM BapuaHTaM ocylnecTsienus, R’ npencrasnser coboi OH.

CoryiacHO OmNpeneNeHHbIM BapUaHTaM OCyllnecTBieHus, R’ mpencrasuser coboit Ci-
Ceankxokcu. Ilogxonsmue ajikoKCH BKIIOYAOT B cedst 0e3 OrpaHuueHHss METOKCH, STOKCH, H-
MPOMOKCH, H30MPOTIOKCH U #-OyTokcu. COrNIaCHO OTpesieNleHHBIM BapUaHTaM OCylleCTBIeHus, R’
npencrasisier  coboit  C1-CeankunOC-Ceankmn.  CornacHO — ONpeAeseHHbIM —BapHaHTaM
ocymectsienusi, R’ mpencrasnser coboii COOH. CormacHo OmNpefeneHHbIM BapHaHTaAM
ocymectsienusi, R°> mpexncrapnsier coboit Ci1-CeankunCOOH. CornacHo onpeneneHHbIM
BapHaHTaM ocyinecTsienus, R> npencrasuser coboii Cs-Cormxinoankui. [Toaxoasiie npuMepsl
LIMKJIOAJIKUJIOB BKJTFOYAIOT B ce0st O3 OrpaHrYeHHsT IUKJIONPOIIIIL, IUKJIOOYTHII, IUKJIONEHTUI U
mukyorekcun. CornacHo onpefeneHHbIM BapUaHTaM OCyIIeCTBIeHHs, R’ mpencTapiser coboii
C1-Csanxun. ITpumepsl C1-CsalTKUITBHBIX TPYIIIT MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHJI,
STHJI, H-TIPONWJI, M3ONPONHJ, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHI, H-TIEHTHI,
W30TNCHTHJI, HEONIEHTHJI, mpem-neHT, 1-MeTunoy T, 2-metundytu, 1,2-numeruanpon, 1-
STUINPOIUJ, H-T€KCUJI, WU30TE€KCUJI, |-METWINEHTWs, 2-METWINEeHTW, 3-meTuianentwi, 1,1-
aumetmnnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTwn, 1-3Tundyrun, 1,1,2-TpruMeTHImponu,
1,2,2-tpumetunnponus,  l-3Tun-2-metwnnpornun U l-3tun-1-merunnpormn.  CorjacHo
OnpesieNleHHbIM BapHaHTaM ocyllecTBieHus, R> mnpencrapiser coGoii ramoreHCi-Ceanku.
[Nomxonsimue nmpuMepsl TaJOTEHATKWIOB BKIOYAIOT B ceOsi 0e3 orpaHuueHus: (pTopMeTwH,
mudropmern, Tpudropmermn, 2-¢propatun, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneNeHHbIM BapHaHTaM ocyiiecTeaenHus, R npexncrasnser coboii Ci1-CeankunOH. ITpumepst
NOAXONIALINX CITUPTOB BKIIFOYAIOT B ce0s1 €3 OrpaHMYEeHHsI METAHOJI, STAHOJI, TPOIAHOI, OyTaHOI
1 u306yTanos1. CornacHo onpeneleHHbIM BapMaHTaM OcyllecTBieHus, R> mpencrasnser coboii

CON(R")(R®). CornacHo ompeneneHHbIM BapHaHTaM OCylLiecTBIeHus, R> mpencrasiser coboii
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N(R)(R®). CornacHo onpeneneHHbIM BapMaHTaM ocyllnecTsienus, R> npencrasnsier coboii Ci-
CoanxunN(R7)(R®). R” u R® paccmoTpenb! Huske moapoOHo.

CornacHo omnpejieleHHBIM BapMaHTaMm ocyinecTsienus, R’ Bmecte R® dopmupyror Cs-
Cotnknoankun wnn  Cs-Cererepouuknoankui.  CoriacHO  ONpefeNeHHbIM  BapuUaHTaM
ocymectsnenus, R’> Bmecre R® ¢opmupyror Cs-Ceuuknoankun. Ilomxonsimyue OpUMephI
LIMKJIOAJIKUJIOB BKIIFOYAIOT B ce0st O€3 OrpaHrUeHHsl IUKIIONIPONIIL, UKJIOOYTHII, IUKJIONEHTUI U
mukjorekcun. CornacHo onpesiesieHHbIM BapuaHTaM ocyinecTsienus, R> Bmecte R® popmupyror
Cs-Cerereponmkioanku. [logxonsimue npuMepsl reTepOLMKIOATKUIIOB BKIIIOYAOT B ceOs 0e3
OrpaHUYEHUs MTUIEPUANI, OKCETAHUJI, TUPPOJIUJL, TTUIEPA3SHHUI, MOP()OIMHIII, THOMOP(OIUHUII,
THazoNuAuHWI, 1,4-nuokcaHun, TerparuapodypaHmwi, TeTparuapotHodeHun, [B-makram, -
JaKTaM, 0-JIaKTaM, [3-JaKTOH, Y-JIAKTOH, §-JJAKTOH U MMUPPOJIUANHOH, U UX OKCHJIBL.

CornacHo ONpeneneHHbIM BapMaHTaM OCyLIeCcTBJeHHs, R> mpeacTapiser coboit MeTun,
STHI UK mpem-O0yTHIL.

TTp1MeHUTENLHO K COEIMHEHMSIM, ONMCAHHBIM B HACTOsAIIEM JokymenTe, R® nmpencrasnser
coboii Bomopon, ranored, CN, OH, Ci-Csankokcu, C1-CeankunOC;-Csankuin, C1-CsankunCOOH,
COOH, Cs-Ceuukmnoankun, Ci-Ceankun, ranoreHCi-Ceankun, Ci-CeankunOH, CON(R)(R®),
NRYR?) unu C1-CoanxunN(R")(R?), umu smecre ¢ R> popmupyror Cs-Cotuknoankun umu Cs-
Cesrereponuknoankun. COrnacHo onpeneNeHHbIM BapuaHTaM ocyliecTsnenus, R nmpencrasmser
coboii Bogopon. CornacHo onpeeNeHHbIM BapuaHTaM ocylnecTsienus, R® npencrasnser coboii
rajoreH. [Toxxomsiue rajoreHsl BKIIIOYArOT B ceds ¢rop, xjop, Opom maum ion. CoriacHo
ompesieNeHHbIM  BapMaHTaM ocyinectienusi, R® mpencraiaser coGoit CN. CornacHo
onpeneNeHHbIM BapuaHTaM ocymecTsnenus, R® npexcrasmnser coboit OH.

CornacHo ornpeneNeHHbIM BapuaHTaM ocyimlecTsienusi, R® mpencrasnser coboii Ci-
Ceankokcu. IMomxonsimue aaKOKCH BKJIIOYAOT B ceOst 0€3 OrpaHWYeHUs] METOKCH, 3TOKCH, H-
TIPOTMOKCH, U30MPONOKCH U #-6yTokcH. COrlacHO Onpe/ieeHHbIM BapUaHTaM ocylecTsieHus, R®
npexacrasisier  codoit  Ci-CeankmnOCi-Csankmn.  CorjacHO — ONpeneeHHbIM — BapHaHTaM
ocymectsienusi, R® mpencrasnser coboii COOH. CormacHo oOmpefeneHHbIM BapUaHTaM
ocymectsnenusi, R® mnpencrasnsier coboit C1-CeankunCOOH. CornacHo oOnpeneneHHbIM
BapHaHTaM ocyinecTsnenus, R® npencrasnser coboii Cs3-Couxioankui. [Toaxoasinie npuMephl
LIKJIOAJIKUJIOB BKITFOYAIOT B ce0st 6€3 OrpaHryeHHsl IUKIIONPOIIL, UKJIOOYTHII, IUKJIONEHTUI U
mukjorekcun. CornacHo onpeneneHHbIM BapuaHTaM ocyluecTsienus, R® npencrapiser coboii
C1-Csanxun. ITpumepsl C1-CsalTKUITBHBIX TPYIIIT MOTYT BKJIFOUATh B ce0s1 Oe3 OrpaHUYeHUsT METHJL,
STHJ, H-TIPONWJI, M3ONPONHJ, H-OyTHN, W300yTWI, 6mop-Oytun, mpem-OyTHI, H-TIEHTHI,
W30TNCHTHJI, HEONIEHTHJI, mpem-neHT, 1-mMeTunoy T, 2-metundytuw, 1,2-muMeruinponm, 1-

STUJINPOINUJ, H-T€KCUJI, W30TEeKCUJI, |-METWINEHTWJ, 2-METWINEeHTWN, 3-mMeTuianeHtwi, 1,1-
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aumeTmoyTwt, 1,2-numerunOytun, 2,2-gumerunoyTmn, 1-3Tendyrun, 1,1,2-TpruMeTHInponu,
1,2,2-tpumetunnponus,  l-3Tun-2-metwnnpornun U l-3tun-1-merunnporun.  CorjacHo
onpesieNieHHbIM BapHaHTaMm ocyuiecTsnenus, R® mnpencrapnser coGoii ramorenCi-Ceankumn.
IMonxopsiimue mpuUMepbl TaJIOTeHAJKUJIOB BKIIIOUAIOT B ce0si 0e3 orpaHudeHwsi (HTOPMETHI,
madropmerin, Tpudropmermn, 2-¢propatun, 1,2-mgudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuaHTaM ocyiiecTeaenus, R® npencrasnser coboii Ci1-CoankunOH. Ipumeps
NOAXONALINX CIIUPTOB BKIIKOYAIOT B ce0s1 O€3 OrpaHMYeHHsI METAHOJI, 3TAHOJI, TPOIAHOI, OyTaHOI
1 u306yTanos1. CornacHo onpeneneHHbIM BapuaHTaMm ocyinecTsienus, R® npencrasnser coboii
CON(R")(R®). CornacHo ompeneneHHbIM BapuaHTaM ocyliecTsaenus, R® mpencrasiser coboii
N(R)(R®). CornacHo ompeneneHHbIM BapMaHTaMm ocyinectsienus, R® npencrasnsier coboii Ci-
CoanxunN(R")(R®). R” u R® paccmoTpenb! Huske moapoOHo.

CornacHo ompefielieHHbIM BapHaHTam ocyinectsienus, R® Bmecre R’ ¢opmupyror Cs-
Cetmxnoankun umn  Cs-Cererepormxioankmn.  CorjaacHO — ONpefeNeHHbIM — BapHaHTaM
ocymectsnenus, R® Bmecre R’ dopmupyror Cs3-Ceuukmnoankui. Iloaxonsime IpUMephI
LMKJIOAJIKUJIOB BKJTFOYAIOT B ce0st O3 OrpaHrUYeHHsT LIUKJIOTPOIII, IUKJIOOYTHII, IUKJIONEHTUI U
mukorexkcun. CornacHo onpeieseHHbIM BapuaHTaM ocyinecTsienus, R® mecte R® Gpopmupyror
Cs-Csrerepouukioankmn. [logxonsinue npuMepbl reTePOLMKIOATKHUIOB BKIIOYAOT B cels Oe3
OrpaHUYEHUS MTUTIEPUANI, OKCETAHWUJI, TUPPOIIUJI, TTHIEPA3SHHUI, MOP()OITMHUII, THOMOP() OTMHUIL,
THA3OJIUOUHW, 1, 4-muokcaHwi, Terparuapodypanun, TterparuapoTHodeHua, [B-nakram, v-
JaKTam, O-JlaKTaMm, B-IaKTOH, Y-JJAKTOH, O-JTaKTOH U MUPPOJUAMHOH, U UX OKCHUJIBL.

CornacHo onpeneneHHbIM BapuaHTaM ocyliecTsienus, R® mpencrapnser coboit meTun,
STHIT WITH Mpem-0y THIL.

IIpuMeHHUTEIHLHO K COeIMHEHUSIM, ONIMCAHHBIM B HACTOAIIEM JoKyMeHTe, R’ npezncrasser
coboit Bomopoxn, Ci-CeankunCOOH, COOH, Cs-Csumknoankwmn, Ci-Csankui, ramoreHCi-
Csanxun, Ci1-CeankunOH, COCi-Ceankun mmn COOC-Csankun. CoryiacHo OmnpeeieHHbIM
BapHaHTaM ocylnectsiaenus, R’ mpencrasuser coboii Bogopoxn, Ci-CeankunCOOH, COOH, Cs-
Corukitoankm, C1-Ceankun, ranoreHCi-Ceankui unu C1-CeankunOH.

CornacHo onpesiefeHHbIM BapuaHTaM ocyliecTsienusi, R’ npencrasnser coboii BOIOPOS.
CornacHO OmpefeNeHHbLIM BapMAHTaM oOCyllecTBieHusi, R’ mpencrasaser coboit  Ci-
CsankunCOOH. CornacHo onpeneneHHbIM BapHaHTaM ocyinecTsnenus, R’ npeacrasnser coboii
COOH. CornacHo ompeneieHHbIM BapUaHTaM ocyliecTsiaeHus, R’ mpencrasnser coboii Cs-
Ceumknoankun. [Togxonsinue mpuMepbl MUKIOANKHIOB BKJIIOYAIOT B cebst Oe3 orpaHUYeHHs
LUKJIOTPOTIHJI, TUKJIO0YTHJI, UKJIONEHTHIT ¥ HUKJIOTeKCHT. COrIaCHO ONpenesieHHbIM BApUAHTAM
ocymectsienus, R’ npencrapiser coboit Ci1-Csankun. Ipumepbt C1-CoalKMIbHbIX TPy MOTYT

BKJIFOUaTh B ce0si 0e3 OrpaHWYeHHss METWII, 3THJI, H-TIPOTIHII, H3OMPOMMWI, H-OyTHII, H300yTHII,
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emop-0y T, mpem-0yTUl, H-TIEHTHI, U30MEHTIII, HEOTICHTWI, mpem-neHTH, 1-MeTunoyTu, 2-
MeTHIIOYTH, 1,2-AMMeTHIINPONiI, |-3TUINPONII, H-TEKCWJI, W30TeKCHII, |-MeTwimeHTwun, 2-
METIUINEHTWI, 3-MeTrneHTwt, 1, 1-mumetunOyrun, 1,2-numetunOytun, 2,2-numerunodyti, 1-
stunoytun, 1,1,2-tpumernnnponun, 1,2,2-tpumernnmnponud, 1-3Tun-2-metuinponut u 1-3Tum-
1-merunnporui. CornacHo onpesieleHHbIM BapHaHTaM ocyliecTsienus, R’ npencrasnser coboit
ranioreHC1-Ceankmn.  Ilogxoasimue mnpuMephl TalOT€HAJKWIOB BKIOYAOT B ceds  Oe3
orpanuueHust propmerwn, audropmern, Tpupropmerun, 2-propatuin, 1,2-nudropatun u 2,2-
nupTopsTit. CornacHo onpesieeHHbIM BapHaHTaM ocylnecTsaenus, R’ npencrasiser coboii Ci-
CsanxunOH. TIpuMepsl MOAXOOAIINX CIUPTOB BKIIOYAIOT B ceOsi 0e3 OrpaHUYeHUsi METaHOJ,
STaHOJI, MPOMAHOJ, OYTaHOJ U H300yTAHOL.

CornacHo OmpeneNeHHbIM BapuaHTaM ocyinectsienusi, R’ mpencrasnusier coboit COCi-
Ceankun. Ilogxonsinue npuMepbl BKIOUYarOT B cebst O6e3 orpanuvenuss COCH3. CornmacHo
onpeneNeHHbIM BapuaHTaM ocywiecTienus, R’ mpencrasuser coboii COOC-Ceanku.
IMoxxonsimue npumeps! BKIIOUAOT B ceds 0e3 orpanndenuss COOCH;3,

TIpUMEHNTENHLHO K COETMHEHHUSIM, OTICAHHBIM B HACTOsIEM AokyMmenTe, R® npencrapmser
coboii Bomopon, Ci1-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-Csankwn, ramoreHCi-
Ceankun, Ci-CsankunOH, COC-Ceankun umn COOC-Csankun. CornacHo onpeneneHHbIM
BapuaHTam ocyiiectsienus, R® npencrasnser coboii Bonopoxn, Ci-CeanxkunCOOH, COOH, Cs-
Cerukioankm, C1-Ceankun, ranoreHCi-Ceankun unu Ci1-CeankuinOH.

CornacHo onpezeNeHHbBIM BAPUAHTAM OcyliecTBIeHus, R® npencrapiser coboii Bomopox.
CornacHO ONpefeneHHbLIM BapHaHTaM ocylecTsienusi, R® mpencrasnser coboit Ci-
CoankunCOOH. CornacHo onpeneneHHsIM BapHaHTaM ocyinecTsneHus, R® npencrasnser coboii
COOH. CornacHo ompeneNeHHBIM BapHaHTaM ocyliecTsiaeHus, R® mpencrasnser coboii Cs-
Ceumknoankun. ITogxonsinue mpuMepbl MUKJIOATKHUIOB BKJIIOYAOT B cebst Oe3 OrpaHUYeHHs
LUKJIOTPOTUJI, TUKJIOO0YTHJI, UKJIONEHTHIT ¥ HUKJIOTeKCr1. COrIacHO OnpeieSieHHbIM BApUAHTAM
ocymectsienus, R® npencrapnser coboit Ci1-Csankun. Ipumepbt C1-CoalKUIbHBIX TPy MOTYT
BKJIFOUaTh B ce0si 0e3 OrpaHWYeHHss METWI, 3THJ, H-TIPOTMHJI, H3OMPOMMWI, H-OyTHII, U300yTHII,
emop-0y T, mpem-0yTUll, H-TIEHTII, U30NIEHTIII, HEOTIEHTWJI, mpem-neHTu, 1-MeTunOyTu, 2-
MeTHNIOYTH, 1,2-AMMeTHInponuI, |-3TUINPONKI, H-TEKCHJ, U30TeKCHII, |-MeTwimeHTwn, 2-
METIJINEHTWI, 3-MeTrneHTwt, 1, 1-mumetunOyrun, 1,2-numetunOytun, 2,2-numerunoytu, 1-
stundytuin, 1,1,2-tpumermnnponun, 1,2,2-tpumernnmnponud, 1-3Tun-2-meruinponut u 1-3Tum-
1-merunnporui. CornacHo onpesieleHHbIM BapHaHTaM ocyiiecTsienus, R® npencrasmnser coboit
ranoreHC1-Ceankmn. Ilogxoxsimue mnpuMephl TaNOTEHANKWIOB BKIHOYAOT B cebs  Oe3
orpaHuueHust propmerwn, audropmern, Tpupropmernn, 2-propatn, 1,2-nudropatun u 2,2-

mudTopatun. CornacHo onpeseeHHbIM BapuaHTaM ocyiuecTsnenus, R® npencrasnser coboii Ci-
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CeankunOH. Ilpumepbl MOOXOASIIIUX CHHPTOB BKIOYAOT B ceOs 0€3 OrpaHMYeHHs] METAHOI,
ATaHOJI, MPOMAHOJ, OYTAaHOJ U K300y TaHOI.

CornacHo ompeneNeHHbIM BapuaHTaM ocyinectsienusi, R® mpencrasusier coboit COCi-
Coanxun. Tlogxopsiimue mnpumepsl BmodaroT B cedsi 0e3 orpammuenuss COCHs. CornacHo
ompeneNeHHbIM BapuaHTaM ocywecTsiaenus, R® mnpencrasmser coboii COOC-Coanku.
IMonxopsiimue npumeps! BKIIOYArOT B cedst 0e3 orpanmuenuss COOCH;s.

TIpUMEHHTENHHO K COEMHEHHUSIM, OTMCAHHBIM B HACTOsILIEM fokyMeHTe, R’ npencrapser
coboii Bonopon, ranored, CN, OH, Ci-Cesankokcu, C1-CsankunOCi-Ceankmi, C1-CsankunCOOH,
COOH, C3-Coumknoankun, Ci-Ceanxun, ragorenCi-Ceankxun, Ci-CeankunOH, CON(R")(R®) u
N(R)R®). CormacHo onpeneneHHbIM BapMaHTaMm oOCyliecTBIeHHs, R’ mpencrapisier coGoi
Bonopoa. CornacHo OnpeneNeHHbIM BapMaHTaM OCyLlecTBieHus, R’ mpencraBnser coboi
raniored. ITomxonsmme rajgoreHsl BKIOYArOT B cebs ¢rop, xiop, Opom mmm Hox. CormacHo
ompenieNieHHbIM  BapuaHTam ocymiecTsnenusi, R’ mpencrasnser coboit CN. CornacHo
onpesieNleHHbIM BapuaHTaM ocyinecTsienus, R’ npencrasnser coboi OH.

CoryiacHO OmNpeneNeHHbIM BapuaHTaMm ocyinecTsienus, R® mpencrasnser coboit Ci-
Ceankokcu. Ilogxonsimue ajkoKCH BKIIOYAOT B ceds 0e3 OrpaHuueHHss METOKCH, STOKCH, H-
MPOMOKCH, H30MPOTIOKCH U #-6yTokcu. COracHO ONpeieleHHbIM BApUaHTaM oCyllecTBeH s, R’
npencrasisier  coboit  Ci-CsankmnOCi-Csankmn.  CorjacHo  ONpeneeHHbIM —BapHaHTaM
ocymectsienusi, R’ mpencrasnser coboii COOH. CormacHo OmNpefeneHHbIM BapUaHTaM
ocymectsnenusi, R’ mnpencrasnsier coboit Ci1-CeanxkunCOOH. CormacHo onpeneneHHbIM
BapHaHTaM ocyinecTsnenus, R’ npencrasuser coboii Cs3-Cormxmnoankui. [Toaxoasiie mpuMepsl
LIMKJIOAJIKUJIOB BKITFOYAIOT B ce0st 63 OrpaHryYeHHsT IUKJIONPOIII, IUKJIOOYTHII, IUKJIONEHTUI U
nukyorekcun. CornacHo onpefeneHHbIM BapuaHTaM ocyiecTsienus, R’ npencrapiser coboii
C1-Csanxun. ITpumepsl C1-CsalTKUITBHBIX TPYIIIT MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHJL,
STHJI, H-TIPONWJI, M3ONPONHJ, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHi, H-TIEHTHI,
W30TICHTHJI, HEONIEHTHJI, mpem-neHT, 1-MeTunoy T, 2-metundytu, 1,2-mumeruinpon, 1-
STUINPOMUJ, H-T€KCUJI, WU30TEeKCUJI, |-METHINEHTWJ, 2-METWINEeHTW, 3-meTuianentwn, 1,1-
aumetrmnnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTwn, 1-3Tundyrun, 1,1,2-TpruMeTHImponu,
1,2,2-tpumetunnponus,  l-3Tun-2-metuwnnpornun U l-3Tun-1-merunnpormn.  CorjacHo
OnpesieNieHHbIM BapHaHTaMm ocyliecTsnenus, R’ npencrapiser coGoii ramorenCi-Ceankun.
[Nomxonsimue mpuMepsl TaJOTEHATKWIOB BKIIOYAIOT B ceOsi 0e3 orpaHuueHus: (TopMerwHi,
mudropmern, Tpudropmermn, 2-¢propatun, 1,2-mgudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuaHTaM ocyiiecTsienus, R’ npencrasnser coboii Ci-CeanxkunOH. Ipumepst
NOAXONALINX CITUPTOB BKIIFOYAIOT B ce0s1 €3 OrpaHMYEeHHsI METAHOJI, 3TAHOJI, TPOMAHOI, OyTaHOI

1 u306yTanos1. CornacHo onpeneleHHbIM BapuaHTaMm ocylnecTsienus, R® npencrasnser coboii
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CON(R")(R®). CornacHo ompeneNeHHbIM BapHaHTaM ocyliecTseHus, R’ mpencrasiser coboii
N(R")(R®). CornacHo onpeneneHHbIM BapHaHTaMm ocyinectsienus, R® npencrasusier coboii Ci-
CoanxunN(R7)(R®).

IIpUMEHHTENLHO K COEAMHEHHSIM, ONHCAHHBIM B HacTosieM jaokymenrte, R
npenctasisier coboii Bogopon, rajored, CN, OH, C-Csankokcu, Ci-CsankunOC-Csanmkmn, Ci-
CoankunCOOH, COOH, Cs-Ceruknoankun, Ci1-Ceankmi, rajoreHCi-Ceankmin, Ci-CeankunOH,
CONRN(R®) u N(R')R®). CormacHo ompeneneHHbIM BapuaHTaM ocyliecTsaeHus, R
npencrasisier coboil Bomopoa. COrNacHO OMpeneNeHHbIM BapuaHTaM ocyliecTeieHus, R
npexacrasisier coOoii ranoreH. IToxxonsmue ragoreHs! BKIFOYAOT B ceds prop, xmop, Opom mnu
iion. CormacHo ompeneneHHbIM BapuaHTaMm ocyinectsienusi, R'® mpencrasnser coboii CN.
CornacHo onpesieleHHbIM BapuanTaMm ocymectsienus, R'” npencrasnser coboit OH.

CornacHo omnpesiesieHHbIM BapuaHTaM ocymecTsnenus, R npencrasnser coGoit Ci-
Ceankokcu. Ilogxonsimue ajakoKCH BKIOYAOT B ceds 0e3 OrpaHuueHHss METOKCH, STOKCH, H-
IIPOTIOKCH, M3OIPONOKCH U H-OyTokcu. COrnacHO OnpeneNeHHbIM BapHaHTaM OCYLIECTBIICHHS,
R' npencrasnser co6oit Ci1-CeankunOCi-Ceankui. COrnacHo ONpesieseHHbIM BapUaHTaM
ocymectsnenus, R mpencrasnser coboii COOH. CornacHo ompeneneHHbIM BapHaHTaM
ocymectenenusi, R!° mpencrapnser coboii C1-CeankunCOOH. CornacHo omnpeneneHHbIM
BapuanTam ocymectanenns, R'” npencrapnser coboii Cs-Comxmnoankun. Ioaxopsiye npumepb
LIMKJIOAJIKUJIOB BKJTFOYAIOT B ce0st O3 OrpaHruYeHHsT UKJIONPOIII, IUKJIOOYTHII, IUKJIONEHTUI U
mukyorekcun. COrjacHo onpejielieHHbIM BapuaHTaM ocymiecTsnenus, R'° npencrasnser coboii
C1-Csanxun. ITpumepsl C1-CsalTKUITBHBIX TPYIINT MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHJL,
STHJI, H-TIPONWJI, M3ONPONHJI, H-OyTHN, W300yTWI, 6mop-Oytun, mpem-OyTHI, H-TIEHTHI,
W3OTICHTHJI, HEOTIEHTHJI, mpem-neHT, 1-MeTunoytwn, 2-metundytu, 1,2-numeruanponm, 1-
STUINPOIUJ, H-T€KCUJI, WU30TE€KCUJI, |-METWINEHTWs, 2-METWINEeHTWI, 3-meTuianentwn, 1,1-
aumetrmnnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTwn, 1-3Tundyrun, 1,1,2-TpruMeTHIponu,
1,2,2-tpumetunnponun,  l-3Tun-2-metuwnnpornun U l-3Tun-1-merunnpormn.  CorjacHo
ompesieNeHHbIM BapuaHTaM ocymecTsnenus, R npencrasnser coGoit ramorenCi-Csankun.
INomxonsimue mpuMepsl TaJOTEHATKWIOB BKIOYAIOT B ceOsi 0e3 orpaHuueHus: (TopMerw,
madropmern, Tpudropmermn, 2-¢propatun, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuanTam ocymectsienus, R npencrasnser co6oit C1-CeankunOH. ITpumeps
NOAXOMISALINX CITUPTOB BKIIFOYAIOT B ce0s1 €3 OrpaHMYEHHsI METAHOJI, 3TAHOJI, TPOIMAHOI, OyTaHOI
1 u300yTanon. CoracHo onpeseaeHHbIM BapuanTaM ocymectsienus, R'” npencrapnser coboii
CON(R")(R®). CornacHo onpeneneHHbIM BapuaHTaM ocyiiectsienus, R'® mpexncrasnser coboii
N(R)(R®). CornacHo onpeneneHHbIM Bapuantam ocymiectsnenus, R'* npencrasnser coboit Ci-

CoanxkunN(R7)(R®).
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[IpUMEeHUTENLHO K COEAMHEHUsM, OIHCAHHBIM B HACTosimeM fokymenTe, R!!
npenctasisier coboii Bogopon, rajored, CN, OH, C-Csankokcu, Ci-CsankunOC;-Csanmkun, Ci-
CoeankunCOOH, COOH, Cs-Ceruknoankun, Ci1-Ceankmi, ragoreHCi-Ceankmn, Ci-CeankunOH,
CONRN(R®) u N(R')R®). CormacHo ompeneneHHbIM BapuaHTaM ocyliecTiaeHus, R!!
npencrasisier coboil Bomopoa. COracHO ONpeneNeHHbIM BapuUaHTaM ocyliecTBieHus, R
npexacrasisier co0oii ranoreH. [Toxxonsmue ragoreHsl BKIFOYAOT B ceds prop, xmop, Opom mm
iion. CormacHo ompeneneHHbIM BapuaHTaM ocyinectsienusi, R'' mpencrasnser coboii CN.
CornacHo onpesieleHHbIM BapuaHTaMm ocyliectsienus, R!! npencrasnser coboit OH.

CornacHo omnpesieJleHHbIM BapuaHTaM ocymiecTsienus, R'' npencrasnser coGoit Ci-
Ceankokcu. Ilomxonsmue aqkOKCH BKJIIOYAIOT B ceOst 0€3 OrpaHuYeHusi METOKCH, 3TOKCH, H-
NPOTIOKCH, M3O0TMPOIOKCH U H-OyTokcH. COryIacHO ONpeAeNeHHbIM BapuaHTaM OCYIIECTBJIEHUS,
R npencranser coboit Ci1-CeankunOCi-Ceankun. CornacHo OmNpesieeHHbIM BapHaHTaM
ocymecteienusi, R'' npencranser coboii COOH. CornacHO ONpeneneHHbIM BapUaHTaM
ocymectenenusi, R'' npencrasnser co6Goii C1-CeankunCOOH. CornacHo OnpeneneHHbIM
BapuanTam ocymecTsnenus, R'! npencrasnser coboii C3-Comxmnoankun. Ioaxoasiye npumeph
LIMKJIOAJIKMJIOB BKJIIOYAOT B ce0s1 Oe3 OrpaHnueH s IUKJIONPOIIII, UKJIOOYTHII, HUKIONEHTHII 1
mukorexcus. COracHo onpejieNieHHbIM BapuaHTam ocymiectsnenus, R!! npencrasnser coboit
C1-Csanxun. I[Tpumepsl C1-CsalTKUIBHBIX TPYIIN MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHII,
STHJI, H-TIPONWJI, M3ONPONMJ, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHI, H-TIEHTHI,
U30TEHTHJI, HEOTIEHTHJI, mpem-neHT, 1-MeTunoy T, 2-metundytu, 1,2-numeruanponu, 1-
STUJINPOIUJ, H-T€KCUJI, WU30TeKCUJI, |-METHINEHTWs, 2-METWINEeHTWI, 3-meTuianentuwn, 1,1-
aumetrunoyTwi, 1,2-numerunOytun, 2,2-gumerunoyTwn, 1-3Tunoyrun, 1,1,2-TpruMeTHIponu,
1,2,2-tpumetunnponus,  l-3Tun-2-metuwnnpornun U l-3Tun-1-merunnpormn.  CorjacHo
onpesieNeHHbIM BapuaHTaM ocyiecTsienus, R!'! mpencrasnser coGoit ramorenCi-Csankun.
[Nomxonsimue npuMepbl TaJOTEHATKWIOB BKIIOYAIOT B ceOsi 0e3 orpaHuueHus: (TopMerwi,
madropmermn, Tpudropmermn, 2-¢propatra, 1,2-mudropstun u 2,2-mudropstn. CornacHo
onpeneneHHbIM BapuanTaM ocymectsienus, R npencrasnser co6oit C1-CeankunOH. ITpumepst
MOAXOISALINX CITIUPTOB BKIIFOYAIOT B ce0s1 O€3 OrpaHMYSHHsI METAHOJI, 3TAHOJI, TPOIAHOI, OyTaHOI
1 u300yTanon. CornacHo onpeseeHHbIM BapuanTaM ocymiectsienus, R'! npencrapnser coboii
CON(R")(R®). CornacHo onpeneneHHbIM BapuaHTaM ocyiiecTsienus, R!! mpencrasnser coboi
N(R")(R®). CornacHo onpeneneHHbIM BapuanTam ocyiiectsinenus, R npencrasnser coboit Ci-
CoanxkunN(R7)(R®).

[IpUMEeHUTENLHO K COEAMHEHHSM, OIHCAHHBIM B HACTOSIEM JOKymeHTe, R!’
npexnctasisier coboii Bogopon, rajored, CN, OH, C-Csankokcu, Ci-CsankunOC-Csanmkun, Ci-

CeanxunCOOH, COOH, Cs-Csuuxknoankun, Ci-Cesankmi, ranorenCi-Csankmi, Ci1-CsankunOH,
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CONRN(R?), NR)R?¥ umu Ci1-CeanxkunN(R)R?). CornacHo ompeneneHHbIM BapHaHTaM
ocymectsienusi, R'? mpencrapnser cobGoif Bomopon. CornacHo onpeneneHHbIM BapUaHTaM
ocymectsnenus, R'? npencrasnser coboii ragored. IToaxoasiiue rajJoreHsl BKIKOYAIOT B ceds
¢rop, xnop, 6pom umu ion. CormacHo ONpeseNeHHBIM BapuUaHTaM OCyINecTBJeHus, R!2
npencrasnsier coboit CN. CornacHo ONpejeNeHHbIM BapMaHTaM ocyliecTBieHus, R'2
npexcrasisier coboii OH.

CornacHo omnpefieNleHHbIM BapuaHTaM ocyiiecTsieHus, R'? mpencraeaser coboit Ci-
Csanxoxcu. [Tonxomsiue afKOKCUTPYIIITBI BKIIOYAIOT B ce0st 0e3 OrpaHnYeHus METOKCH, STOKCH,
H-TIPOIIOKCH, U30TPOIIOKCH U H-OyToKCcH. COIJIaCHO ONpeeNeHHbIM BapUaHTaM OCYIIECTBIIEHUS,
R'? npencranser coboii Ci1-CeankunOCi-Ceankun. CornacHo ONpesieeHHbIM BapHaHTaM
ocymectsienusi, R'? npencrasnser coboii COOH. CornacHO ONpeneneHHbIM BapUaHTaM
ocymectsienusi, R'? mpencrasnsier coboii C1-CeankunCOOH. CornacHo OmnpeneneHHbIM
BapHaHTaM ocyuiecTteaeHus, R'? npencrasnser coboit C3-Cotuknoanku. Iloaxonsiiue npumMephl
LIMKJIOAJIKMJIOB BKJIIOYAOT B ce0s1 Oe3 OrpaHnueHHs IUKJIONPOIIII, HUKJIOOYTHII, HIUKIONEHTHII 1
nukorexcu. COracHo onmpejieNleHHbIM BapuaHTaMm ocymiecTsinenus, R'? npencrasnser coboit
C1-Coanknn. ITpumeps! C1-CsalKHIBHBIX TPYIIT MOTYT BKJIOYATh B ce0st 0€3 OrpaHuueH st MeTHIL,
STHJI, H-TIPONWJI, M3ONPONHJI, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHI, H-TIEHTHII,
W3OMEHTWII, HEOTIGHTII, mpem-neHT, 1-metunOytun, 2-metunOytui, 1,2-mumernmnponu, 1-
STUINPOIUJ, H-T€KCUJI, WU30TEeKCUJI, |-METWINEHTWI, 2-MeTWINEeHTWI, 3-meTunanentun, 1,1-
aumernnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTn, 1-3Tunoyrun, 1,1,2-TpuMeTHIponu,
1,2,2-tpumetunnponun,  l-3Tun-2-metuwnnpornun U l-3Trn-1-merunnpormn.  CorjacHo
onpesieNleHHbIM BapuaHTaM ocyiiecTsienus, R'? mpencrasnser coboit ramorenCi-Ceankun.
[Nomxonsimue npuMepbl TAJOTEHATKWIOB BKIIOYAIOT B ceOsi 0e3 orpaHuueHus: (GropMerwi,
mudropmermn, Tpudropmermn, 2-¢propatrn, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuanTaM ocymecTsienus, R'? npencrasnser co6oit C1-CeankunOH. ITpumeps
MOAXONISALIMX CITIUPTOB BKIIFOYAIOT B ce0s1 O€3 OrpaHMYeHHsI METAHOJI, STAHOJI, TPOTAHOI, OyTaHOJ
1 u300yTanon. CornacHo onpeseeHHbIM BapuanTaM ocyliectsienus, R'? npencrapnser coboii
CON(R")(R®). CornacHo onpeneneHHbIM BApUAHTaM ocyliecTsieHus, R'? mpencrasnser coboii
N(R")(R?®). CornacHo onpeneneHHbIM BapuaHTaM ocyiiectsienus, R!'? npencrasnsier coboit Ci-
CoanxkunN(R7)(R®).

CornacHo onpeaeneHHbIM BapuaHTaM ocyinectsiaenus, R'? npencrasnser coboii Bogopon,

?(\o/
MeTw, 3Tui, Metokcu, OH umu .

[IpUMeHHTENILHO K COEAMHEHHAM, OIHCAHHBIM B HACTOsmeM JAoKymeHTe, R
npenctasisier coboii Bogopon, rajored, CN, OH, C-Csankokcu, Ci-CsankunOC-Csanmkun, Ci-

CeanxunCOOH, COOH, Cs-Csuuxnoankun, Ci-Ceankmi, ranorenCi-Csankmi, Ci1-CsankunOH,
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CONRN(R?), NR)R?¥ umu Ci1-CeanxkunN(R)R?). CornacHo ompeneneHHbIM BapHaHTaM
ocymectsienusi, R mnpencrapnser cobGoif Bomopon. CornacHo onpeneneHHbIM BapUaHTaM
ocymectsnenus, R mpencrasnser coboii rangoren. Iogxoasiiue rajJoreHsl BKIKOYAIOT B ceds
¢rop, xnop, 6pom umu ion. CormacHo OmpejeeHHbIM BapuUaHTaM ocyllecTBjieHus, R
npencrasnsier coboit CN. CornacHo OmpejeNeHHbIM BapMaHTaM oCyllecTBieHus, R
npexcrasisier coboii OH.

CornacHo ompesieNleHHbIM BapuaHTaM ocyiiecTsieHus, R mpencrasaser coboit Ci-
Csanxoxcu. [Tonxomsiue afKOKCUTPYIIITBI BKIIOYAIOT B ce0st 0e3 OrpaHnYeHus METOKCH, STOKCH,
H-TIPOIIOKCH, U30TPOIIOKCH U H-OyToKCcH. COIJIaCHO ONpeeNeHHbIM BapUaHTaM OCYIIECTBIIEHUS,
RY npencranser coboii Ci1-CeankunOCi-Ceankun. CornacHo OmnpesieeHHbIM BapHaHTaM
ocymectsienusi, R npencrasnser coboii COOH. CornacHo ONpeneneHHbIM BapUaHTaM
ocymectsienusi, R mpencransier coboii C1-CeankunCOOH. CornacHo OmnpeneneHHbIM
BapuaHTaM ocymecTsnenus, R npencrasnser coboii Cs-Cormxmnoanku. IToaxoasiye npumeph
LIMKJIOAJIKMJIOB BKJIIOYAOT B ce0s1 Oe3 OrpaHnueHHs IUKJIONPOIIII, HUKJIOOYTHII, HIUKIONEHTHII 1
nukorexcus. COracHo onmpejieNleHHbIM BapuaHTaMm ocymiecTsinenus, R'? npencrasnser coboit
C1-Coanknn. ITpumeps! C1-CsalKHIBHBIX TPYIIT MOTYT BKJIOYATh B ce0st 0€3 OrpaHuueH st MeTHIL,
STHJI, H-TIPONWJI, M3ONPONHJI, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHI, H-TIEHTHII,
W3OMEHTWII, HEOTIGHTII, mpem-neHT, 1-metunOytun, 2-metunOytui, 1,2-mumernmnponu, 1-
STUINPOIUJ, H-T€KCUJI, WU30TEeKCUJI, |-METWINEHTWI, 2-MeTWINEeHTWI, 3-meTunanentun, 1,1-
aumernnoyTwn, 1,2-numerunOytun, 2,2-gumerunoyTn, 1-3Tunoyrun, 1,1,2-TpuMeTHIponu,
1,2,2-tpumetunnponun,  l-3Tun-2-metuwnnpornun U l-3Trn-1-merunnpormn.  CorjacHo
onpesieNleHHbIM BapuaHTaM ocyiiecTsienus, R mpencrasnser coGoit ramorenCi-Ceankun.
[Nomxonsimue npuMepbl TAJOTEHATKWIOB BKIIOYAIOT B ceOsi 0e3 orpaHuueHus: (GropMerwi,
mudropmermn, Tpudropmermn, 2-¢propatrn, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuanTaM ocymectsieHus, R npencrasnser co6oit C1-CeankunOH. ITpumeps
MOAXONISALIMX CITIUPTOB BKIIFOYAIOT B ce0s1 O€3 OrpaHMYeHHsI METAHOJI, STAHOJI, TPOTAHOI, OyTaHOJ
1 u300yTanon. CoracHo onpeseeHHbIM BapuanTaM ocyliectsienus, R npencrapnser coboii
CON(R")(R®). CornacHo onpeneneHHbIM BApUAHTaM ocyliecTsaeHus, R'? mpencrasnser coboii
N(R")R?®). CornacHo onpeneneHHbIM BapuaHTaM ocyiiectsinenus, R npencrasnser coboit Ci-
CoanxkunN(R7)(R®).

CornacHo onpeaeneHHbIM BapuaHTaM ocyinectsiaenus, R'? npencrasnser coboii Bogopon,

?(\o/
MeTw, 3Tui, Metokcu, OH umu .

CornacHo ompesie/IeHHbIM BapUaHTaM OCYIecTBIeHus, rae m pased 1 umu 2, R? u RY
HE3aBUCHUMO BBIOpaHBI U3 TPYIIILI, cOCTosAmel u3 Bogopona, ramoreHa, OH, Ci-CsankunOH, C;-

Ceanxunankokcu u C1-CeankunOC-Ceankuna, Ci-Csankuna.
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[IpumMeHUTENIBHO K COENMHEHHsSIM, ONMUCAHHBIM B HACTOSIIIEM JOKYMEHTE, B KaKIOM
cnydae R peibpan u3 rpynmel, cocrosimeit u3 sBogopona, ranorena, CN, OH, C;-Csankokcu, Ci-
CeanxunOCi-Csankuna, Ci1-CeankunCOOH, COOH, Cs-Csuuknoankmna, Ci-Ceankuina,
ranorenCi-Ceankuna, Ci1-CeankunOH, CON(R")(R®), NR")(R®) umu Ci-CeankunN(R)R?).
CornacHo ONpejeNleHHbIM BapuMaHTaM ocylnecTeienusi, R'* mpencrasnser coboii Bomopon.
CornacHo omnpeneseHHbIM BapuaHTaM ocymiecTsienusi, R'* mpencrasnser coboii rajoren.
IMonxopsiiue rajJoreHsl BKIIOYAOT B cedst prop, xyop, 6pom uin tiox. CoraacHo onpeneaeHHbIM
BapuaHTaM ocyiectsnenus, R'* npencrasnser coboit CN. CornacHo onpeieleHHbIM BapUaHTaM
ocymectsnenus, R npencrasnser coboii OH.

CornacHo omnpesieJeHHbIM BapuaHTaM ocymecTBnenus, R npencrasnser coGoit Ci-
Ceankokcu. ITomxopsinue ankOKCUTPYIIIBI BKIIOYAKOT B ce0st Oe3 orpaHUYeHHsI METOKCH, STOKCH,
H-TIPOIIOKCH, U30TIPOTIOKCH U H-OyTokcH. COIJIaCHO ONpeeNeHHbIM BapUaHTaM OCYIIECTBJIEHUS,
R"™ npencranser coboit Ci1-CeanxkunOCi-Ceankun. CornacHo OmNpesieeHHbIM BapHaHTaM
ocymectenenusi, R!'* mpencrasnser coboii COOH. CornacHo oOmnpeneneHHbIM BapHaHTaM
ocymectenenusi, R npencranser co6oii C1-CeankunCOOH. CornacHo OnpeneneHHbIM
BapuaHTam ocymecTanenus, R npencrasnser coboii Cs-Cormxmnoankun. Iogxoasiye npumeph
LIMKJIOAJIKUJIOB BKJTFOYAIOT B ce0st O3 OrpaHrUYeHHsT LIUKJIONPOIII, IUKJIOOYTHII, IUKJIONEHTUI U
mukyorekcun. CoryacHo ompejielieHHbIM BapuaHTaM ocyiecTsienus, R'* npencrasnser coboii
C1-Csanxun. [Tpumepsl C1-CsalTKUITBHBIX TPYIINT MOTYT BKJIFOUATh B ce0s1 €3 OrpaHUYeHUsT METHII,
STHJI, H-TIPONWJI, M3ONPONHJI, H-OyTHN, W300yTWI, 6mop-OyTun, mpem-OyTHN, H-TIEHTHI,
W30TICHTHJI, HEOTIEHTHJI, mpem-neHT, 1-MeTunoy T, 2-metundytu, 1,2-mumeruanponu, 1-
STUJINPOIUJ, H-T€KCUJI, WU30TeKCUJI, |-METHINEHTWs, 2-METWINEeHTWI, 3-meTuianentuwn, 1,1-
aumerrnnoyTwt, 1,2-numerunOytun, 2,2-gumerunoyTwn, 1-3Tunoyrun, 1,1,2-TpuMeTHImponu,
1,2,2-tpumetunnponus,  l-3Tun-2-metuwnnporun U l-3Tun-1-merunnpormn.  CorjacHo
onpesieNleHHbIM BapuaHTaM ocyliecTsnenus, R mpencrasnser coGoit ramorenCi-Csankmn.
[Nomxonsimue mpuMepbl TaJOTEHATKWIOB BKIIOYAIOT B ceOsi 0e3 orpaHuueHus: (GTopMerw,
mudropmern, Tpudropmermn, 2-¢propatun, 1,2-mudropstun u 2,2-mudropstun. CornacHo
onpeneneHHbIM BapuanTaM ocymecTeieHus, R npencrasnser co6oit C1-CeankunOH. ITpumepst
NOAXONSALINX CITUPTOB BKIIFOYAIOT B ce0s1 €3 OrpaHMYEeHHsI METAHOJI, STAHOJI, TPOIMAHOI, OyTaHOI
1 u300yTanon. CoracHo onpeseeHHbIM BapuanTaM ocyliectsienus, R'* npencrasnser coboii
CON(R")(R®). CornacHo onpeneneHHbIM BApUAHTaM ocyliecTsaeHus, R'* nmpencrasnser coboii
N(R)(R®). CornacHo onpeneneHHbIM BapuaHTam ocyiiectsnenus, R'* npencrasnser coboit Ci-

CoanxkunN(R7)(R®).
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CoriacHO ONpeneieHHBIM BapHaHTaM OCYINECTBIEHMs, rae X MpPEACTaBisieT CcoOoit
C(R'"),, R HesaBucumo BBIOpaH U3 TpyMIbL, cocTosinel u3 Bomopon, ramored, OH, Ci-
CesanxunOH, Ci-Ceankunankokcu, Ci1-CeankunOCi1-Ceankun u C1-Csankm.

CornacHo onpeaeneHHbIM BapuaHTaM ocyinectsiaenus, R npencrasnser coboii Bogopon,

;r,l/\o/
MeTu, 3Tui, Metokcu, OH umu .

IIpumeHUTENBHO K COEANHEHUSIM, OTTUCAHHBIM B HACTOSIIIEM JOKYMeHTe, m paseH 0, 1 unmn
2. CornacHo ornpeneneHHbIM BapuaHTaM ocyuiecTsieHus, m paseH 0. CoriiacHO onpeneneHHbIM
BapUaHTaM OCYIIeCTBIeHus, m paBeH 1. CoriacHo onpeneseHHbIM BapUaHTaM OCYIIECTBJICHMUS,
m paseH 2.

CornacHo ompeneseHHbIM BapUaHTaM OCYIIECTBJIEHHUs, m paBeH 1, u X MpeacTaBisieT
coboit O.

CornacHO ompeneneHHbIM BapHaHTaM OCYLIECTBJICHHs, M paBeH |

coboii CHa.

u X HpencraBisieT

CoriacHO ompene/ieHHbIM BapHaHTaM OCYIIECTBJIeHHs, m paBeH 0, u X MpeacTaBsieT
coboii O.
CoryacHO ompee/ieHHbIM BapHaHTaM OCYIIECTBJIEHHs, m paBeH 1, u X mpencraBisieT

coboit SO».

CornacHO ompezeneHHbIM BapHaHTaM OcCylIecTBiieHUs, m paBeH 0, u X mpeacrasiser

>
coboit C(R),, rne B kakmom crmydae R'* HesaBucumo BLIOpaH M3 TpYMIBI, COCTOSIIEH M3
Bopopona, ranorera, OH, Ci-Ceankokcu u Ci1-Csankuna.

CornacHo ompeneneHHbIM BapUaHTaM OCYINECTBJIEHHs, m paBeH 1, m X mpencraBiisieT
coboit C(R),, rne B kakmom cmydae R'* HesaBucumo BbIOpaH M3 TpYMIBI, COCTOSIIEH M3
Bopopona, ranorera, OH, Ci-Ceankokcu u Ci-Csankmna.

Hanpuwmep, cornacHo onpeneneHHbIM BapuanTam ocytectsienus opmysl (I7), (1), (IA),

(IB), u (IC), m pasen 1. B cnenyromeii popmyne (ID), m pasen O:

R3 R*

(ID).
Hanpumep, coriacHo onpeneneHHbIM BapHaHTaM OCYLIECTBICHHS, X MPEICTaBIsET COOOH

cBsi3b, 1 M paBeH 0, kak npencrasneHo B popmye (IE)
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R

I
R2

(IE).

CornacHO pasnuYHBIM BapHAaHTaM OCYLIECTBJIEHHs HACTOSALIETO H300peTeH s, ClenyeT
NIOHUMATh, YTO B COEMHEHUSX, IPUMEHSIEMbIX B OITMCAHHBIX B HACTOSIIEM JOKYMEHTE CIIoco0ax,
KQXIYI0 NIepeMeHHast (BKIIro4ast nepeMeHHsle B kakaon us gopmyi (I'), (1), (IA), (IB), (IC), (ID)
u (IE) n ux pasnuuHble BapHAaHTbI OCYIIECTBJIEHNUS) CIEAYET BBIOMPATh HE3aBUCHUMO OT JAPYIHX
NIEPEMEHHBIX, €CJIM HE YKa3aHO UHOE.

CornacHO KaXX0My U3 Pa3IMYHBIX BAPUAHTOB OCYILECTBJICHUS] HACTOSILIETO U300PETeHMS,
COEIMHEHUs], ONMCAHHbIE B HACTOALIEM JOKYMEHTE, BKIIIOUAs COENUHEHHs KaKIoW u3 Gopmyn
), (I), (1A), (IB), (IC), (ID) u (IE) m ux pa3nuuHbIE BAPUAHTHI OCYLIECTBJICHHS, MOTYT
CYILECTBOBATh B PA3JIMUHBIX (POpPMaxX YKa3aHHBIX COEIUHEHHH, TAKUX Kak, HampuMmep, JIroOble
COJIbBATBI, TUAAPATHI, CTEPEOM3OMEPBI U TAYTOMEPbI YIIOMSIHYTBIX COCAMHEHUH M JIOOOW M3 MX
(apmareBTHYECKH IPUEMIIEMBIX COJIEH.

CornacHO oOmnpeneneHHbIM BAapUAHTAM OCYLIECTBJICHHs, OIHCAHHBIE B HACTOSIIEM

AOKYMCHTE COCAMHCHUW BKIIIOYAKOT B ceost:

NH 270
: NH

HN™ N

114,
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CornacHo onpeneneHHbIM BapUaHTaM OCYIIECTBIICHHs], COSANHEHNE BBIOPAHO U3 TPYIIIIbI,

COCTOSIIEN U3



CornmacHO ApyruM BapuaHTaM OCYIIECTBIICHUS, COSAMHEHHE BBIOPAHO W3 TPYIIIIHL,

COCTOSIIIEN U3
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_OMe \(I)
NH 0 NH
HNJ\N‘" HN” N7
/j\/&o /j\/&
6] NH

: )\ WOH
O 2>

WY ero (papManeBTUYECKU MPUEMIIEMON COJIH.
CornacHO omnpeneneHHbIM BapUaHTAM OCYINECTBJEHHUS, OMHCAHHBIM B HACTOSIIEM

JIOKYMEHTE, COeIMHEHNEe XapaKkTepu3yercst popmyioit:

WIH ero (apMaleBTHUECKU PUEMIIEMON COJIBIO.
CornacHO OIlpeneNeHHbIM BapUaHTAM OCYILIECTBICHUs, ONHCAHHBIM B HACTOSINEM

JIOKYMEHTE, COeTMHEHHEe XapakTepusyercs: popmyIioit:

WOH
0

WU ero (papMareBTUIECKU IPUEMIIEMON COJIBIO.
CornacHo omnpefeneHHbIM BapHaHTaM OCYINECTBJEHHUS, OMHCAHHBIM B HACTOSILIEM

JIOKYMEHTE, COeIMHEHHNEe XapaKkTepu3yercst popmyIioit:

WU ero (papMaleBTUIECKU IPUEMIIEMON COJIBIO.
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OmnpeneyieHust U COKpPALIEHHS

TepMuHBI, UCTIOIB30BAHHBIE B HACTOSIIIEM JIOKYMEHTE, XapaKTEPH3YIOTCS X OOBIYHBIM
3HAYEHUEM, U 3HAUCHHUE TAKNX TEPMHHOB HE3aBUCUMO B KQXKIOM CiTy4ae ux nosisyieHus. [lpu stom
Y IIPU OTCYTCTBUU MHOTO YKA3aHUsI, MOCIEAYIOLINE ONPEAETIEHUs] IPUMEHSIOTCS IO BCEMY TEKCTY
omucanusi U (Gopmynbl u3oOpeTeHHUs. XHUMHUYECKUE HA3BaHUS, TPHUBHAJIbHbIC HA3BAHUS W
XUMUYECKUE CTPYKTYPbl MOTYT HCIOJIb30BATHCS B3aUMO3aMEHSIEMO ISl OMHUCAHUS OTHOU U TOU
ke CTpyKTypbl. Eciu He yka3aHO HMHOE, TO YKa3aHHbIE OINPENEJICHHs NPUMEHSIOTCS BHE
3aBUCUMOCTU OT TOTO, WCIOJB3YETCs JU TEPMHUH KaK TaKOBOM WJIM B COYETAHUHU C APYTUMU
TepMuHaMu. CleaoBaTeNbHO, OMpPENENIEHUE «aJKWIa» MPUMEHUMO KaK K «aJKWIy», TaK U K
ANKWJIBHON» YaCTH «TUAPOKCHAIIKUIIAY, «TAJIONC€HATKWIA», ApUIIAIIKWII-, ATKUJIAPUII-, KAJTKOKCHY
UT. A.

Cnenyer moOHMMATh, YTO COIJIACHO PA3JIMYHBIM BAPUAHTAM OCYINECTBJICHHUS] HACTOSILETO
u300peTeH s, ONMCAHHBIM B HACTOSIIIEM JOKYMEHTe, JF00ast mepeMeHHasl, He UMEIOIasi YeTKOro
ONpenesieHus] B KOHTEKCTE BapUaHTa OCYLIECTBJICHUs, UMEET 3HA4YE€HHUE, OINpPENEJCHHOE IS
bopmyasr (I).

Ecnu He yka3aHo MHOE, TO COTJIACHO Pa3IMYHbIM BapUAHTaM OCYIIECTBJICHHS, ONMCAHHBIM
B HACTOSLIEM JOKYMEHTE, KaXkaasi mepeMeHHasi BBIOMPAaeTCsl HE3aBUCUMO OT APYTHUX.

[IpuMeHuTeNbHO K IITaMMy mapasutupytoumero Plasmodium, TepMuH «yCTOWYHMBBIN K
JIEKapCTBEHHBIM CPENCTBaM» O3HadaeT BuAbl Plasmodium, xotopeie Oojiee He SBISIOTCS
BOCIIPUHUMYHMBBIMU K IEWCTBHUIO TIO MEHbIIEH Mepe OTHOTo paHee 3(H(HEeKTHBHOTO JIeKapCTBEHHOTO
CPEICTBa, KOTOPBIE PA3BWJIM CIIOCOOHOCTb MPOTHUBOCTOSITh BO3IAEHCTBHIO IO MEHBIIEH Mepe
omHOro panee 3(P(eKTUBHOrO JEKAPCTBEHHOIO CPENCTBA. YCTOMYMBBIA K JIEKapPCTBEHHBIM
CpeICTBaM IITAaMM MOKET MepeaaBaTh 3Ty CIIOCOOHOCTb K MPOTUBOCTOSIHUIO CBOUM TIOTOMKAM.
YnomsiHyTasi yCTOWYUBOCTD MOKET SIBJIAITHCS CJIEACTBUEM CIYyYAHBIX T€HETUYECKUX MyTallUil B
OakTepua bHON KJIETKE, YTO U3MEHSIET UX BOCIIPUUMYUBOCTD K €TUHCTBEHHOMY JIEKAPCTBEHHOMY
CPEACTBY WJIU K Pa3JIMYHBIM JICKAPCTBEHHBIM CPEACTBAM.

«[TarrieHT» BKIIIOYAET B Ce0sl KaK K YEJIOBEKY, TaK U K OTJIMYHBIM OT YEJIOBEKA YKUBOTHBIM.
OTnu4HBbIE OT YeJIOBEKA KUBOTHBIE BKIIFOYAIOT B Ce0sl TAKUX 3KCMEPUMEHTATbHBIX KHBOTHBIX U
JOMAITHUX »KUBOTHBIX, KaK MBIIIH, KPBICHI, TPUMAThI, 00€3bsIHbI, INUMITAH3€e, YeJIOBEKOOOpa3HbIE
MPUMATBI, COOAKH U JOMAITHHE KOLIKU.

«DapmaneBTU4YECKast ~ KOMITO3HULIASD) (mmu  «papManeBTHYECKH ~ TpHEeMIieMas
KOMIMO3UIMS») O3HA4aeT KOMITO3UIUIO, NPUMEHUMYIO JJIsi BBEISHHUS MalUeHTy. Takue
KOMIO3UIIMA MOTYT COJEep:kKaTh OeClpuUMecHOe CcoeNnHeHue (WM COENUHEHUs]) COTJIACHO
HACTOSIIIEMy U300PETEHHIO WIJIM UX CMECH, WJIM UX COJIH, COJIbBATHI, IPOJIEKapCTBA, H30MEPhI WITH

TAyTOMEPBI, U OAUH Wi Oonee papmManeBTHIECKH MPUEMIIEMBIX HOCUTENEH Wi pa30aBUTEIeH.
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IIpennonaraercs, 4To TepMHUH «(papMaLEeBTHUECKash KOMITO3ULHS» TAaKKe OIXHOBPEMEHHO
OXBATHIBAET Hepac(hacOBAaHHYIO KOMITO3HMLIMIO U OT/IEIbHbIE CTAHAAPTHBIE T03UPOBAHHBIE (POPMBI,
coeprKalre OHO miu Oonee (Harpumep, 1Ba) papManeBTUIECKH aKTUBHBIX CPEICTB, TAKUX KaK
HaIpuMep COEAMHEHHE COTJIACHO HACTOSINEMY H300PETEeHHIO M JIOTOJHUTENbHOE CPENCTBO,
BBIOpAaHHOE W3 TepedHel NOMOJHUTENbHBIX CPENCTB, OMHCAHHBIX B HACTOSLIEM IOKYMEHTE,
BMeCTe C JHOOBIMH (DapMaLeBTUUECKH HEAKTHBHBIMH BCIIOMOTATENIbHBIMU  BEIECTBAMH.
HepacdacoBanHas KOMIO3ULMS U KaKAast CTAaHAAPTHAsS A03UpOBaHHAas (hOopMa MOTYT COAEpKaTh
(uKCUpOBaHHBIE KOJWYECTBA YIOMSHYTHIX BBILIIE «OAHOrO HIM Oojee (apMaLeBTHUECKU
aKTUBHBIX cpencTs». HepacdacoBaHHast KOMITO3UIMS MPEACTABISET COOON BEIIECTBO, KOTOPOE
ere He ObIIo pacdacoBaHO B OT/ENbHBIE CTAHAAPTHBIE JO3UpOoBaHHbIE (popmbl. MumtocTpaTuBHas
CTaHAapTHas JO3MpOBaHHAas (opMa NpPEACTaBIsieT CO0ONW NEepOpPaNbHYI0 CTaHIAPTHYIO
J03UPOBAHHYIO (POPMY, TAKyIO Kak TaOJEeTKH, MII0H, U T. 1. [To aHanoruu npeanosuaraercs, 4ro
ONMCAHHBII B HACTOAINEM JOKYMEHTEe CIOCOO JIeYeHUs] TMalMeHTa IyTeM BBEIeHHs
(papmareBTHYECKOIl KOMIIO3UIIMU COTJIACHO HACTOSIEMY HM300pETEeHHIO OXBATHIBAET BBEICHHE
YIIOMSIHYTBIX BBIIIE HEpac(hacOBAaHHONH KOMITO3ULIUU M OTAEJIbHBIX CTAHIAPTHBIX JO3MPOBAHHBIX
bopm.

«["aymoren» WM «rajoreHo» o3HaudaeT GTop, XJop, Opom uim #ox. IlpennodyruTenbHbIMU
SABISIFOTCS PTOP, XJI0p U OpoM.

«ANKWI» O3HadaeT anu(aTUYeCKyH YIIIEBOAOPOAHYIO TPYIIYy, KOTOpas MOXET OBbITb
HEPA3BETBJICHHOW WM pAa3BETBJIEHHOW W CONEPKUT B LENU NpUOIM3UTENbHO OT |
npubm3uTeNbHO 10 20 atoMoB yruiepoaa. [IpennoyrurenbHble alKUIbHBIE TPYIIIBI COAEPIKAT B
Henu npudIU3uTeNbHO OT 1 mpubnusuTesbHO 10 12 aTtoMoB yriepoaa. bonee npeanodruTenbHbIe
ATKWJIbHBIE TPYIIBI COAEPXKAT B LEMU MPUOTU3UTENIbHO OT | mpuUOSU3UTENBHO 10 6 aTOMOB
yriepona. TepMUH «pa3BETBICHHBII» O3HAYAET, YTO Means OHa WK 00Jiee HU3LINX AJIKHIbHBIX
IPYIII, TAKUX KaK METHUJI, TWJI WJIN MPOTIUJI, IPUCOEIUHEHBI K HEPa3BETBICHHOMN aJKUIbHON LIETH.
«Hu3muii  ankmwny oO3Ha4aeT Tpymmy, CONEpXKAllyid B Lend NpuOiIu3uTenbHo oT 1
npuOIU3UTENILHO 1O 6 aroMOB yIJiepona, KOTOpas MOXKET ObITh HEPa3BETBICHHOH WIN
pasBeTBieHHON. Heorpanuuusaromue mpuMepbl NOIXOASAMIMX AJKWIBHBIX TPYIIT BKIJIIOUYAIOT B
ceOst MeTHJI, 3THJI, H-TIPOTTHIL, H3OTIPOITHIT U 1mpen -0y THIL.

«["amoreHamkui» O3Ha4YaeT OMpPEAENICHHBIN BBILIE AJKWI, B KOTOPOM OOWH WM Oojee
aTOMOB BOJIOPO/a, 3aMEHEHbI OIPE/IEIEHHOH BBILIE rajloreHOrpymnok.

«Apunm» O3HauaeT AapOMAaTHYECKYH0 MOHOLMKIMYECKYI) WM MOJULHUKINYECKYIO
KOJIBIIEBYIO CHUCTEMY, COAEPIKAIIYI0 MPHONM3UTENHO OT 6 mpuUONU3HTENHbHO 10 14 aToMoB
yriepoa, MpeanoYTHTENbHO NPUOIM3UTENbHO OT 6 npudiamsurensHo 10 10 aTomMoB yriepona.

ApusbHast Tpymna MoKeT ObITh HEOOS3aTEIbHO 3aMelleHa OTHUM WM OoJiee «3aMECTUTENSIMU
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KOJIbLIEBOM CHUCTEMbI», KOTOPbIE MOTYT ObITh OIMHAKOBBIMH HJIH Pa3HBIMH, 1 3HAYEHHUS] KOTOPBIX
OTIpeieNIeHbl B HACTOSIIIEM JOKyMeHTe. HeorpannumBaromue npuMepsl MOAXOASIINX apUITbHBIX
IPyIN BKIIOYAIOT B ce0s1 pennn u HagTmin. « MOHOLMKIMYECKUH apriDy O3Ha4aeT (heHIIT.
«ukoankmn» 03HaA4YaeT HEAPOMATHYECKYI0 MOHO- WJIM TOJHIHMKINYECKYIO KOJBIEBYIO
CHCTEMY, COIEpKAIIYI0 NPUOIU3UTENBHO OT 3 NPUOMM3UTENBHO 10 12 aTroMoB yriepona,
NPEANOYTUTENIbHO TNPHONMM3UTENIbHO OT 3 mpuOmmsutenbHo 10 10 aromMoB  yriepona.
IIpennoyrurenbHbIE HUKIOATKUIIBHBIE KOJIbLA CONEPIKAT MPUOIU3UTENBHO OT S MPUOIHU3UTEIBHO
1o 10 xonbLeBbIX aTOMOB. L{UKJI0aTKIIT MOXKET OBITH HEOOS3aTEIbHO 3aMEeIIeH OTHUM UJTH OoJiee
3aMECTUTEJSIMU, KOTOPbIE MOTYT ObITh ONMHAKOBBIMH WJIM PA3HBIMHU, ONTMCAHHBIMU B HACTOSILIIEM
IOKyMeHTe. MOHOIMKINYECKUNH LMKIOAJIKMUI OTHOCUTCS K MOHOLMKIMYECKHM BEPCUSM
LIMKJIOANKUIIBHBIX (DpParMeHTOB, ONMMCAHHBIX B HACTOsIIEM AOKyMeHTe. Heorpanuuusaroimue
NPUMEpPbl MOAXOMAIINX MOHOLMKINYECKUX LUKIOAIKUIOB BKIIFOYAIOT B Ce0sl LUKJIOMPOIHII,
LIMKJIONEHTWI, LUKJIOTeKCHI, LIMKJIOTenTHI, U T. 1. [lomuuukinyeckue MUKJIOATKUIIbl OTHOCATCS
K MOJHUMKIMYECKUM, BKJIIOYas OWIMKINYECKHe, KOJIbLAM, KOTOpble BKJIOYAOT B cebs
HeapoMaTHueckue Kousbla. HeorpaHuduparoliue NpuUMepbl MOIXOASINUX TOJULUKINYECKUX
LIMKJIOAJIKMJIOB BKJIIOYAlOT B ceOsi 1-mexamuuui, HopOopHMA, amamanTwi, U T. 1. CoriacHo
OTpEIeIEHHbIM BapUaHTaM OCYLIECTBJIEHUs, HEAPOMAaTHYECKOE KOJBIO KOHAEHCHUPOBAHO C

APpOMAaTHYCCKHUM KOJIBLIOM. ,HOI'IO.HHI/ITC.HI:HI:IC HEOTPAHUYIMBAOMIUE TIPUMEPBI LHUKIIOAJTIKUIIA

%

BKJIOYAIOT B ce0sl CIenyromee:

«[erepounknoankmwny (WM «TETEPOLMKIAI»)  O3HAYAeT  HEAPOMATUYECKYIO,
HACBIIIEHHYK0 WM YacTHYHO HACBIIIEHHYIO, MOHOLMKIMYECKYI0 WM TOJULUKINYECKYIO
KOJIBLIEBYIO CHUCTEMY, COAEP ALY MPHUOJU3UTENBHO OT 3 mpHUOIM3UTENbHO 10 10 KOJIbLEeBBIX
aTOMOB, MPEANOYTUTENBHO MPUOTU3UTENBHO OT S mpUOIM3UTENbHO 0 10 KOJIBLEBBIX ATOMOB, B
KOTOpOW ONMH WM Oojiee aTOMOB B KOJIBLEBOH CHCTEME TMPEACTABISIOT COOOH 3JIEMEHT,
OTJIMYHBIA OT YIJiepoja, Hampumep, a30oT, KHCIOpPOA WIU Cepy, MO OTAENbHOCTU WU B
KOMOMHAIMU. B KONbLEBOH CHCTEME OTCYTCTBYIOT CMEKHBIE aTOMBI KHUCIOPOJA /WA CEPBI.
[IpennoyrHTenbHbIE TETEPOLUKIIMIIBI COAEPKAT MPHOIU3UTENBHO OT 5 MPUOTU3UTENBHO A0 6
KOJIBLIEBBIX aTOMOB. IIpepukc «asa-», «OKCa-» WIH «THA-» TMepel KOPHEBbIM HMEHEM
reTepoLMKIIAa O3HAYAET, UTO B Ka4eCTBE KOJIbLIEBOIO aTOMa IIPUCYTCTBYET IO MEHbIIIEH Mepe aTOM
a30Ta, KUCJIOpoAa W cepbl, COOTBeTCTBeHHO. JIroO0l —NH B reTepOoruKINIbHOM KOJIbIE MOKET
CYIIECTBOBATh B 3aLIUINEHHOM BHUE, HarpumMep, B Buae rpymmsl -N(Boc), -N(CBz), -N(Tos) u
T.IL.; TAKUE BUIBI 3AIMUTHI TAK)KE CUUTAIOTCS YACThIO HACTOALIETO M300pereHus. I eTeponukimn
MOXeT ObITh HEOOs3aTeNbHO 3aMeIleH OTHUM WM OoJiee 3aMECTUTENSIMU, KOTOPBIE MOTYT OBITh

OIWHAKOBbIMU HWJIM PA3HBIMU, OMHNCAHHBIMU B HACTOALIEM HJOKYMEHTC. AtoM azora miu CEPhI
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TeTEePOLMKIINIA MOXKET OBITh HeoOsI3aTeNbHO OKHCJIEH A0 COOTBETCTBYHOLIEro N-okcHuia, S-
okcuna win S,S-auokcuna. Takum oOpazoM, B cllydae MPUCYTCTBHSI B ONPEISIICHIH MTePEMEHHOM
B OOwEel CTPyKType, ONMHCAHHOW B HACTOSIIEM JOKYMEHTE, TePMHUH «OKCHUI» OTHOCHTCS K
COOTBETCTBYIOIIEMY N-OKCUay, S-okcuay uiu S,S-auokcuay. «[ eTepOoLMKIIID TaKKe BKIOYAET
B ce0s1 Kosbla, B KOTOpeIX =0 3aMeHseT Ba JOCTYNHBIX aTOMa BOJOPOJA HA OJHOM aToMe
yriepopa (T €., TeTepOLUKIINII BKJIIOYAeT B ce0s1 KOJIbIia, cozepskamue KapOOHMIbHYIO TPy B
cocrase KoJiblla). B Hacrosimmem nokymeHre Takue =0 TpyMIbl HA3BIBAIOT «OKCO». [Ipumepom

HN
0]

TaKOro (pparMeHTa SIBJISETCS MUPPOIUINHOH (MU ITUPPOIIUIOH): . Ucnonp3yemplii B
HACTOSINEM JIOKYMEHTE TEPMHH «MOHOLMKIMYECKUI TIeTEepOLMKIOAIKUI» OTHOCUTCS K
MOHOLIMKJIMYECKUM BEPCHUSIM Te€TePOLUKIOATKIIBHBIX (DparMeHTOB, ONMHUCAHHBIX B HACTOSIIEM
IOKYMEHTe, M BKJIIOYaeT B ce0si 4-7-4ieHHble MOHOLMKIMYECKHE TI'e€TepPOLUKIOATKUIbHBIE
IPyIIbL, comepxkaiiiue oT 1 10 4 KONbLEBBIX I'eTepOaTOMOB, MPUYEM KOJIbIEBbIE T€TEPOATOMbI
HE3aBUCHMO BbIOpaHbl U3 rpymmbl, coctosimeid u3 N N-okcuna, O, S, S-okcuna, S(O), u S(O)».
Toukoit npucoennHeHns: K OCHOBHOMY (pparMeHTy SIBJISI€TCs JIF0OOH JOCTYITHBIH KOJBIIEBOH aTOM
yriepojga WM KOJbLEBOW rerepoaroM. HeorpaHnuumsaromue npuMepbl MOHOLMKIMYECKUX
TeTepPOLMKJIOATKIIIBHBIX TPYMIT BKJIIOYAOT B ce0s NHNEPUANMI, OKCETAHMJI, IHPPOJIHII,
NUTEePa3HHII, MOP(OSTHHMI, THOMOP( OTMHWIL, TUA30JIUANHU, 1,4-nrokcaHu,
teTparuapodypaHuwi, TerparuapoTuoderu, B-nakram, y-jJakram, O-1akTam, 3-T1aKTOH, Y-JTaKTOH,

O-JIAKTOH M THPPOJIUAMHOH, U MX OKCHIbl. HeorpaHW4MBarOLUIuil mpuMep MOHOLMKIMYECKON

TeTePOLMKIIOAIKWIBHON TPYNIbl BKIIOYAET B ceOsi (pparMeHt: I:c|>. Heorpannuusaromue
NPUMEPBI TOJTHLIUKINYECKUX MeTePOLUKIIOATKIIBHBIX TPYII BKIFOYAIOT B Ce0s1 OMIMKINYECKHe

r€TCPOLUKIIOATIKUIIBHBIC TPYIIIbIL. KOHerTHbIe IMPUMEPDBI BKIIKOYAIOT B cebs1 6e3 OTrpaHUYCHUA

N,
(0]

0]

151

«Ankokcu» oO3HadaeT rpynmny ankuia-O-, B KOTOpPOW 3Hau€HUe AalKWJIbHOW TpYIIbI
onpeneneHo paHee. HeorpaHudupsaromye npuMepbl NOAXOASIINX AJKOKCUIPYNI BKJIKOYAKOT B
ce0s1 METOKCH, 3TOKCH, H-TIPONIOKCH, U30MPOTIOKCH H H-OyTOKCH. CBsI3b C OCHOBHBIM (PparMeHTOM
OCYILIECTBIISIETCS Yepe3 3(PUPHBIN aTOM KHCIOPOa.

TepMHH «3aMeleHHbII» 03HAYAET, YTO OAMH WK O0Jiee aTOMOB BOJOPO/IA Ha YKa3aHHOM
aroMe 3aMEHEH C BBIOOPOM M3 YKa3aHHOW IPYMITBI IPU YCIOBUH, YTO HOPMAaJIbHAsI BAJIGHTHOCTD
YKa3aHHOTO aTOMa B CYLIECTBYIOLIMX OOCTOSATENbCTBAX HE MPEBBINICHA, W YTO 3aMeleHHe

NPUBOAUT K CTAaOWIBHOMY coenanHeHno. KoMOWHanmm 3aMecTuTeNiel W/WIN TepeMEHHBIX
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JOMYCKAKOTCS TOJBKO B TOM CIlydae, €CJIM Takhue KOMOWHALMU TPUBOISAT K CTaOMIIbHBIM
coenuHeHusIM.  Ilog  «cTaOWiIbHBIM  COEOMHEHHWEM» WIIM  «CTaOMJIBHOM  CTPYKTYpOM»
NOAPA3yMEBAIOT COETUHEHHE, KOTOPOE TOCTATOYHO YCTOWYHBO, UTOOBI BBIIEPIKATh BBIACICHHE C
NPUTOAHON CTENEeHbI0 YHCTOTHI U3 PEAKIMOHHONH CMECH U BKJIIOYEHHE B COCTaB 3(PPeKTUBHOrO
TEpPaNeBTUYECKOrO CPEACTBA.

Tepmur «HeoOs3aTeNbHO 3aMEINEHHBIN» O3HA4YaeT HeoOs3aTeNbHOE 3aMelleHUe
yKa3aHHBIMU IPYMIAMH, PaAUKaJIaMH WIH (parMeHTaMu.

Ecnu nepeMeHHas BCTpeuaeTcs B rpyfme 6onee omHoro pasa, Hampumep, R® B —-N(R®),,
WIN TIEpEMEHHAsl BCTPEYAETCsl B CTPYKTYpPE, MPENCTaBIEHHON B HACTOSINEM JOKyMeHTe, Oonee
OJTHOT'O pasa, TO MEePEMEHHBIE MOTYT ObITh OJJMHAKOBBIMU WJIU PA3HBIMH.

CnnowHas JUHUS ——— B Ka4eCTBE CBSI3U, KaK MPAaBWJIO, YKA3bIBAE€T HA CMECh WJIM HA

OJIMH U3 IBYX BO3MOJKHBIX H30MEPOB, HanpuMmep, xapakrepusyromuxcs (R)- u (S)-crepeoxumueii.

e,

P T o -~0
9 Ly L
g SO RG

Hanpuwmep, " O3HAYAET CONEpIKAHME MOGOTO K3 =7 U =
oboux.

Ucnonb3yemasi B HACTOSIIEM HOKYMEHTE BOJHUCTAs JHHUS ~YYVYV | nokasaHHas
NEPECEKAOINEN JIMHMIO, MPEACTABJISIONIYI0 XUMHYECKYIO CBsI3b, YKA3bIBAE€T HA TOYKY
NMPpUCOCAUHECHHSA K OCTaBILIEHCS 4YacTu COCOAUHCHUS. .HI/IHI/II/I, HapUCOBAHHBIC B KOJIbHCBBIX

| X
CUCTEMax, HAIIPUMED KaK B 7 , YKa3bIBAIOT HA TO, YTO YKA3aHHAs! JINHUSA (CBSI3b) MOXKET OBITh
MPpUCOCAUHEHDI ITO .]'II'O6OMy U3 BO3MOXKXHBIX K 3aMCLHICHUK KOJBIEBBIX ATOMOB.

«OKCO» OMNpenessiOT Kak aToOM KHUCJIOpOna, KOTOPbIA (OPMUPYET IBOMHYIO CBSI3b C

[MKJIMYECKMM aTOMOM YIJIEpOJa B IMKJIOAIKWIE, LUKJIOAIKEHHUIE, TeTEPOLMKIIOATKHUIIE,

FETCPOLUKIIOATIKEHUIIE WX APYIOM KOJIbLE, ONMMCAHHOM B HACTOAINEM AOKYMCHTE, HAIIpUMED,

=z

B naHHOM oOmuMCaHWM, €CIM B KOJBLEBOH CHCTEME CONEpPIKATCS HECKOIbKO aTOMOB
KHUCJIOPOJIa W/VITH CEePBI, TO B YIIOMSIHYTOH KOJIbLIEBOH CUCTEME HEe MOKET ObITh CMEXKHBIX aTOMOB
KHCJIOPOZa W/HITH CEPBL.

Kak xopol1110 H3BECTHO U3 YPOBHS TEXHUKH, HAPUCOBAHHASI OT OMpPEIEIeHHOr0 aTOMa CBSI3b

0e3 m300pa’keHHOr0 Ha KOHLE CBsI3U (PparMeHTa O3HA4YaeT METWIBHYIO TPYMIY, CBS3aHHYIO
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MOCPEACTBOM 3TOM CBsI3M C aTOMOM, €CIU He ompeaeneHo uHoe. Hanpuwmep, =
Hyo CHs
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npeACTaBysieT coOon

CornacHo ApyromMy BapHaHTy OCYLIECTBIICHMs, COEIUHEHHs ,IPUMEHHMbIE B Crocodax
COTJIACHO HACTOALIEMY H300PETEeHHIO, W/WIIH COIep’Kallue MX KOMITO3UIMH, NMPUMEHHUMbIE B
YIIOMSIHYTBIX CHOCO0ax, MPHUCYTCTBYIOT B BBIIEJIEHHOW W/MiM o4HINeHHOH ¢opme. TepMmuHbI
OUHUIICHHBIH», «B OYHUINEHHONW (opMe» WIN «B BBIIEJICHHOH M OYHUINEHHOH (dopme»
NPUMEHUTEJIBHO K COEIUHEHHMIO OTHOCATCA K (PU3NYECKOMY COCTOSIHUIO YIIOMSHYTOIO
COEIMHEHUs T10CJIE BbIIEIEHHUs B IIPOLiecce CUHTe3a (HalpuMep, U3 peakHOHHONW CMeCH) WU U3
NPUPOJHOTO UCTOYHHKA, MM MX KoMOuHaumu. Takum oOpa3oM, TEpMHUHBI «OUUINEHHBIN», «B
OYMIIEHHOH (hOpMe» MIIH «B BBIIEIEHHOH U OUUINEHHOH (OpME» MPUMEHHUTEIBHO K COSIHHEHHIO
OTHOCSITCS K (PU3MUYECKOMY COCTOSTHHIO YIOMSIHYTOrO CO€AMHEHMsl (WJIM ero TayToMepa WM
crepeonzomepa, WiIM (HapMaleBTUUECKH MPUEMIIEMOH CONM WM COJbBATY YIOMSIHYTOTO
COeIMHEHUs], YIIOMSHYTOrO CTePeor3oMepa MM YIIOMSIHYTOTO TayToMepa) MOCje MONyYeHHs B
npoLecce OYHCTKHU WM B XOZA€ MPOLIECCOB, OMUCAHHBIX B HACTOSIILIEM JOKYMEHTE MJIH XOPOLIO
U3BECTHBIX CIHELUANINCTY (Hampumep, xpomarorpadusi, NEepeKpUCTAU3ALMs, U T.1.), C
JIOCTaTOYHOW YMCTOTOM, MPUTOAHOHN ISl MPUMEHEHHUS i1 ViVO WM MEIULUHCKOTO MPUMEHEHUS
WWIN Ui OXapaKTepU3alliu CTaHNAPTHBIMU AHAJHTUYECKMMU METOJUKAMH, ONHCAHHBIMH B
HACTOSIIEM JJOKYMEHTE WJIH XOPOIIO M3BECTHBIMU CIIELIUAIUCTY.

Crnenyer moHMMAaTh, 4TO B TPUBENEHHBIX B HACTOSIIEM JOKYMEHTE TEKCTe, CXeMax,
npuMmepax M Tabmunax, Jr0O0H aToM yriepona, a TakKe TeTepoaTOM C HEHACHIIIEHHBIMU
BAJICHTHOCTSIMH CUMTAETCS] COAECPIKALIMM YHCIIO aTOMOB YIJIEPO/Ia, TOCTATOYHOE JUISI HACHIIIEHUS
BaJICHTHOCTEM.

Ecnu ¢pyHK1IMOHANBHAS TPyNNa B COENMHEHNN Ha3BaHA «3aMEIEHHOWY, TO 3TO O3HAYAET,
YTO TIpyNmna TNPUCYTCTBYET B MOAU(PULIUPOBAHHON (opMe C LENbl0 NPEedOTBPALICHUS
HEKEJIATENIbHBIX MOOOYHBIX PEAKLUUi B 3alIUINAEMOM CalTe, €CJIM COEAMHEHHE IOJIBEPTaroT
peakuuu. [Toxxonsimue 3amUTHBIE TPYIITBI OYAYT U3BECTHBI CPEAHUM CIIELUATMCTAM B TaHHON
00JIACTH TEXHUKH, a TAKXKe U3 CCbUIOK Ha CTAHAAPTHbIC YYEOHUKH, Hanmpumep, Takue kak T. W.
Greene et al, Protective Groups in Organic Synthesis (1991), Wiley, New York.

Jlpyroli BapHaHT OCYINECTBJIEHHs] OTHOCHUTCS K MIPOJIEKAPCTBAM W/WJIHM COJIbBATOM

COeIMHEHNIl COTIACHO HACTOsAIIEMY H300peTeHur0. PaccMoOTpeHne mposieKkapcTB MPHUBOAUTCS B
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nokymente T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S.
Symposium Series, u B nokymenrte Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press. TepmuH «mponexapcTBo»
O3HaYaeT CoefMHeHNe (HanprMep, MpeIleCTBEHHUK JIEKapCTBa), KOTOpoe TpaHCHOpMUpyeTcs in
VivO ¢ TIOJy4E€HUEeM COEJUHEHHs COIJIaCHO HACTOSIIEMY H300peTeHHI0 win (apMaleBTHUECKH
NpUEeMJIeMON COJIM, THJpaTa WM COJIbBaTa YKAa3aHHOTO COequHeHHs. TpaHcpopMmanusi MOKET
OCYILIECTBJISATHCS MOCPEIACTBOM PA3IUUHBIX MEXaHU3MOB (HAIIPUMEp, B X0Je META0OIMYECKUX HITH
XMMHYECKUX MPOLIECCOB), HATIPUMep, TaKUe KaK TMAPOJIN3 B KPOBH. PaccMOTpeHHe nmprMeHEeHUs
nposiekapcTs npuBoautcs B nokymente T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery
Systems,” Vol. 14 of the A.C.S. Symposium Series, u B nokymente Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987.

Hampumep, ecnu coenuHeHHe, NPHMEHHUMOE B CHOCO0AaX COIJIACHO HACTOSIIEMY
M300peTeHnio, Win ero (GapMaleBTHYeCKHU MpHeMieMasi COJb COAEPKUT KapOOKCHKHCIOTHYIO
(YHKIMOHATBHYIO ~TPYINy, TO MPOJEKAPCTBO MOXKET COAEpKaTb  CIOXKHBIA  3dup,
chopMUpPOBAHHBIN IyTEM 3aMEHbI ATOMA BOAOPO/1a KAPOOKCHUKUCIOTHOM IPYIIIbIL, TAKOH IPYIIIOH,
kak, Hanpumep, (C1—Cglankun, (Cz-Ciz2)ankanounokcumeTs,  1-(aJKaHOMJIOKCH )ITHII,
copepakalyii ot 4 10 9 aToMOB yrieposa, 1-meTui-1-(ankaHOMIOKCH )3T, COAep KAl OT 5 10
10 aToMOB yriieposa, alKOKCHKapOOHMIOKCHMETHII, COepsKaIiuii OT 3 10 6 aTOMOB yriiepona, 1-
(aKOKCUKapOOHUIIOKCH)ATHII, coiepskamuii or 4 no 7 aTtoMoB yruepoda, 1-merui-1-
(aTKOKCUKApOOHMIIOKCH)ATHII,  CoAepskammii oT S5 mo 8 artomoB  yruepoma, N-
(amKOKCUKapOOHMIT)AMUHOMETIIT, comepkammii ot 3 mo 9 aromoB yriaeponma, 1-(N-
(anmkokCHKapOOHMIT)aMHIHO)3THII, copepskamuii oT 4 no 10 atomoB yriepona, 3-pramunni, 4-
KPOTOHOJIAaKTOHMJI, Y-OyTrponakToH-4-mi, 1u-N,N-(C1-C»)ankunamunro(C2-Cs)ankun (Takoi Kak
B-TUMeTHIIAMUHOSTHI), kapoamomn-(C1-Cz)amku, N,N-1au(C-C»)ankunkapdamouns-(Ci-
Cz)ankui u TMNepUINHO-, TUPPOTHIUHO- Wi MOPGonHO(C2-C3)askui, u T. 0.

[lo aHanoruu, eciu COEOUHEHHE, MPUMEHHMOE B CIOCO0axX COIJIACHO HACTOSLIEMY
M300pETeHHIO, CONEPIKUT CIUPTOBYIO (PYHKIHOHATIBHYIO TPYIIY, TO MPOJIEKAPCTBO MOXKET ObITh
copMupPOBaHO MMyTEeM 3aMEHbl aTOMa BOJAOPOJA CIUPTOBOH TPYNIBI TAKOH TPYMIOH, Kak
Hanpumep  (Ci1-Ce)ankanounokcumerusi,  1-((Ci1-Ce)ankanounokcu)atm,  1-metmi-1-((Ci-
Co)ankanomnokcu)dtini, (C1-Ces)ankokcukapOonmiokcumet, N-(C1-Ce)ankokcukapOoHHII-
amuHOMeTHI, cyKuuHOW, (C1-Cs)ankanou, a-aMuHO(C1-Cy)aKaHWI, apUIALKI U (-aMHAHOALIHIT
WIH 0-aMHHOALIIII-0U-aMUHOALIJI, TA€ KaKIasi d-aMHHOALMIIbHAS TPYIINAa HE3aBUCHMO BhIOpaHa U3
BcTpevaromuxcs B npupozae L-amunokucnor, P(O)(OH),, -P(O)(O(C1-Ce)ankwi), Uiy riiuko3muia
(panukana, SBJISFOLIErOCs PE3YJIbTATOM yOaIeHHs THAPOKCUTPYIIBI C TONyaLeTals yriieBoaa), 1

T. II.
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Ecnu coenmueHue, mpuMeHMMOe B Croco0ax COTJIACHO HACTOSIIEMY H300pPETeHHIO,
COmEepPKUT (YHKIHMOHAIBHYIO aMUHOTPYIITY, TO MPOJEKAPCTBO MOXKET ObITh C(HOPMHUPOBAHO
IyTEM 3aMEHbI aTOMa BOAOPOAA aMHUHOTPYIIIIBI TAKOW TPyNIoi, kak HarpuMep R-kapOonmi, RO-
kapOonun, NRR’-kapOonmn, roe kaxaeiii R m R’ HesaBucumo mnpeacrasisier coboit (Ci-
Cro)amkmn, (C3-Cr)uuxnoankwn, 6er3mt, win R-kapOoHW npencrasisier coO0H BCTPEYArOIIHIACS
B NIPUPOJE U-aMUHOALMJ MM BCTpeyarolnuiicss B mpupoae d-amunoaimi, -C(OH)C(0)OY!, rae
Y! npencrapnser coboit H, (C1-Ce)ankun umu 6ensui, -C(OY?)Y?, rne Y? npencrasisier coboit
(C1-Cs)ankun, u Y> mpencrapnser coboit (C1-Ce)ankun, kapbokcu(Ci-Ce)ankun, amuno(Ci-
Cs)ankun uin MoHo-N- unu 1u-N,N-(C1-Ce)ankunamunoankui, -C(Y*)Y>, rne Y* npencrasnser
coboii H mnu metun, u Y° mpencrasnsier coGoit MOHO-N- umu au-N,N-(C1-Ce)ankunaMuao
MOP(}ONUHO, MUNEePUAHH- 1 -1 UM TUPPOIUINH- -1, U T. IL.

OnmHo wimm Gojee COEOMHEHWH, NPUMEHHMBIX B CIIOCO0aX COTJIACHO HACTOSILIEMY
M300pETEeHNI0, MOTYT CYIIECTBOBAaTh KaK B HECOJbBATUPOBAHHOMW, TaK U B COJbBATUPOBAHHOMN
dopmax ¢ papmaLeBTHIECKH TPUEMIIEMBbIX PACTBOPHUTEINSAX, TAKMX KaK BOJAA, STAHOJN, U T. I, U
NOZIPa3yMeBaeTCsl, YTO HACTOslLlee HM300peTeHHe OXBAaThbIBAE€T COJbBATUPOBAHHBIE WU
HecosbBaTUpOBaHHbIe (GOpMbL. «ConbBaT» O3HA4YaeT (U3HMUECKYIO ACCOLMALMIO COETMHEHUS
COTJIACHO HACTOSIIEMY M300pETeHHIO C OHOW MM OoJiee MOJIEKYJIaMu pacTBopuTens. B Takyro
(pU3UYECKYI0O AaCCOLMALMI0 BOBJICYEHbI PA3JIMYHBIE CTENEHH HWOHHOTO M KOBAJEHTHOTO
CBSI3bIBAHUSI, BKIIFOYAsi BOIOPOAHOE CBsI3bIBAHUE. B OmpeneneHHbIX Ciyyasix, CObBAT BO3MOXKHO
BBIJICJINTh, HANpHUMEpP, €CIM OAHA MM Oojiee MOJIEKYJ PacTBOPHUTENsS BKIKOYEHBI B COCTAaB
KPHUCTAJTHYECKOH PEeIIeTKH KPUCTAJUIMYECKOTO TBEpOTO BelecTBa. «CONbBAT» OXBATHIBAET KaK
CONIbBAThl B KUAKOW (hase, Tak W HM30JUPyeMble COJbBAaThl. HeorpaHWYMBArOIIHE MPUMEPHI
MOAXOMSIIIUX COJIbBATOB BKJIIOYAIOT B Ce0sl STAHOJNSTHI, METAHOJTBI, M T. 1. «[ umpar»
npeacTaBJsieT COOOH CONbBaT, B KOTOPOM MOJIEKYJIa paCTBOPUTENS npeacTapisieT coboi H,O.

OnHo wnm Oonee COEOUHEHMH, NMPUMEHHUMBIX B CHOCO0AX COTJIACHO HACTOSIIEMY
U300pETEeHNI0, MOTYT OBITh HEOOs3aTeNIbHO MPeoOpa3oBaHbl B CONbBAT. [loyueHue CONbBATOB,
KaK MPaBUJIO, SIBJISIETCS XOPOILIO M3BECTHBIM. Tak, Hampumep, B nokymente M. Caira ef al, J.
Pharmaceutical Sci., 1993, 3, 601-611, onucaHo moyiiyueHHUE COJIbBATOB MPOTHBOIPUOKOBOTO
cpeacTsa (IyKOHA30Ja B STHUIIALIETATE, & TAK)KE U3 BOJBL. AHAJOTUYHBIEC TIOJYYEHUs] COJIbBATOB,
MOJTYCOJTBBATOB, THAPATOB, W T. M., onucaHbl B nokymentax E. C. van Tonder er al, AAPS
PharmSciTech., 5(1), article 12 (2004); u A. L. Bingham et al, Chem. Commun., 603-604 (2001).
TunuuHbI HEOTPAaHUYMBAIOIIUN CITOCOO BKJIFOYAET B ceOsl paCTBOPEHUE COEIUHEHUS] COTJIACHO
HACTOSIIEMY M300PETEHHIO B TPEOYEMbIX KOJHUYECTBAX LIEJIEBOTO PACTBOPUTENS (OPTaHUIECKUI
pacTBOpUTENb WJIM BOAA WM HMX CMECH) NpPU TEMIepaType, MPEeBbIIAIIIEH TeMIepaTrypy

OKpY’KaroIlel Cpesbl, U OXJAKIASHUE PACTBOPA CO CKOPOCTBIO, TOCTATOYHOH u1s popMHupOBaHUs
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KPHUCTAJIOB, KOTOPBIE 3aT€M BBIACNSIOT CTAaHAAPTHBIMH CHocoOaMH. AHAJIMTHYECKUMHU
METOIMKaMH, TakuMH Kak Hanpumep MK-cnekTpockonus, B KpucTajuiax coibBaTa (HIn ruapara)
OOHapYKUBAIOT MPUCYTCTBUE PACTBOPUTENS (MIJIU BOJBI).

«O(pPexkTHBHOE KOJIMYECTBO» WM «TepaneBTUYeCKH 3S(P(PEKTUBHOE KOIUIECTBOY
NpeAHa3HAYeHO Ul OMMCAHUS KOJMYECTBA COENMHEHHs WJIM KOMIIO3MLUH, MPUMEHSIEMOro B
crioco0ax COrJIaCHO HaCTOsIIIEMY H300peTeHuI0, 3((EeKTUBHOrO P MHIMOUPOBAHUH YKA3aHHBIX
BbILIEe 3a00eBaHUI WK (PEPMEHTATUBHON aKTHUBHOCTH, & MOTOMY OKa3bIBAIOIIEro Tpedyemblit
TepaneBTHUECKUH, ONaronpuaTHBIA, HTHIMOUPYIOMUN HIIH NPOPUIAKTUIECKUH 3PP EeKT.

Jlpyroii BapHaHT OCYIIECTBJIEHUS OTHOCHTCS K (papMalleBTUYECKH NMPUEMIIEMBIM COJISIM
COEMHEHUH, MOJUIeXKAIUX MPUMEHEHHI0O B CHoco0ax COrJIACHO HACTOSIIEMY HM300pETEeHHIO.
Takum oOpa3oMm, ecnu He yKa3aHO HMHOE, TO IMOJPa3yMeBAeTCs, YTO CChUIKA HAa COEIUHEHUE,
NPUMEHSIEMOe B CIIOco0ax COTJIACHO M300PETEHUIO B HACTOSIIEM JOKYMEHTE, BKIIOUaTh B ceOst
CCBUIKY Ha ero cojii. Mcrnonb3yemblii B HACTOSIIEM TOKYMEHTE TEPMUH «COJIb(1)» 03HAYAET COJIU
KHCIIOT, 00pa30BaHHbIE C HEOPraHMUECKUMH H/WJIM OPTaHUYECKUMU KHUCIIOTAMH, a TAKXKe Ha COJIH
OCHOBaHMH, 0Opa30OBaHHBIE C HEOPraHMYECKUMH /M OpPraHMYeCKUMH OCHOBaHHsMH. Kpowme
TOTO, €CIM COEAMHEHHE COIVIACHO HACTOSIIEMy H300pETeHUI0 COAEPKUT Kak (parMeHT
OCHOBaHMsI, TAKOTO Kak Oe3 OrpaHMYeHMs MUPHIVH WIM UMHIA30J, TaK M (ParMeHT KHCIIOTHI,
TaKOM Kak Oe3 orpaHuueHus KapOOHOBAasi KHCJIOTA, TO MOTYT (JOPMHPOBATHCS LIBUTTEPUOHBI
(«<BHYTpPEHHHE COJIU»), U OHHM BKJIKOYEHbI B OObEM TEPMHHA «COJIbB(HM)», HUCIOIb3yEeMbId B
HACTOSIILEM TOKYMeHTe. PapMalieBTHYECKH NPUEeMIIEMbIe (T. €., HETOKCUYHBIE, (PU3UOJIOTHUECKU
NPUEMJIEMbIE) COJIM SIBJISIFOTCS MPENNOYTHTEIbHBIME, XOTS OPYTrUe COJU TaKXKe MPUMEHUMBL
Conu coenuHeHNH, MPUMEHSIEMbIE B CIIOCO0AX COTJIACHO HACTOSIIEMY H300PETEHHIO, MOTYT OBITh
o0Opa3oBaHbl, HANpUMEp, MyTEM OCYLIECTBJICHUS B3aUMOJEHCTBHUS COCIUHEHHUS COTJIACHO
HACTOSIIEMY H300PETEHHIO ¢ HEKOTOPHIM KOJIMYECTBOM KHCJIOTHI MJIM OCHOBAHUS, TAKUM Kak
SKBHMBAJICHTHOE KOJMYECTBO, B HEKOTOPOH Cpezie, TAaKOH Kak cpena, B KOTOPOH COJIb BBINAAAET B
0CaJIOK, WJTK B BOJHOH cpee ¢ MOCIenyronei Tuodmin3anmen.

HNnmocTpaTUBHBIE KUCJIOTHO-aAIUTHBHBIE COJIM BKJIFOYAIOT B ceOs ameraTsl, ackopOaThl,
Oenzoarbl, OenHzoncynbhoHATHL, Oucynbdarbl, OopaTbl, OyTHpaThl, LUTPaThl, KaM(pOpaThl,
kaMmpopcynbpoHaTel, GyMaparsl, THIPOXJIOPHUIBL, TUAPOOPOMUIBI, TUAPOHOMUIBI, JIAKTATHI,
MasieaTbl, MeTaHCYJNb(pOHAThl, Ha(TaTMHCYIb(GOHATBI, HUTPATBHL, OKcajaThl, QocdaTsl,
NPOTMOHATBI, CANLIFIIATBL, CYKIIUHATBI, CYJIb(aTh, TAPTPATHI, THOLHAHATHL, TOJYOJICYIb(POHATHI
(Tak’ke U3BECTHBIC KaK TO3HMJIATHI) U T. 1.

Kpome Toro, KUCIOThI, KOTOPbIe OOBIMHO CUUTAOTCS MOAXOAALINMHU ISt (POPMHUPOBAHUS
(dapMaLleBTHYECKU TPUEMIIEMbIX coJied u3 0a30BbIX (papMaleBTUYECKUX COEIUHEHUI

paccMOTpeHbl, Hampumep, B gokymeHtax P. Stahl er al, Camille G. (eds.) Handbook of
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Pharmaceutical Salts. Properties, Selection and Use. (2002) Zurich: Wiley-VCH; S. Berge ef al,
Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J. of
Pharmaceutics (1986) 33 201-217; Anderson ef al, The Practice of Medicinal Chemistry (1996),
Academic Press, New York; u 7he Orange Book (Food & Drug Administration, Washington, D.C.
Ha ux BeOcaiiTe). DTH paCKpPbITHS BKIIIOYEHBI B HACTOSIIUN TOKYMEHT ITOCPEICTBOM CCBIIKH.

HnmocTpaTuBHBIE OCHOBHBIE COJIM BKIIFOYAIOT B Ce0sl COJNIM aMMOHHS, COJIM IIEJOYHBIX
METAJUIOB, TAKUE KaK COJIM HATPUS, JINTHUS M KaJIUs, COJM LIEIOYHO-3€MENIbHBIX METAJUIOB, TAKHUE
KaK COJHM KaJblMsl W MAarHus, COJHM OPraHWYEeCKHX OCHOBaHUH (Hampumep, OPraHUYECKHX
AMMHOB), TaKue KaK AMLUKIOTEKCHIAMHUHBI, mpem-OyTHUIaMHHBI U COJIM C aMHHOKHCIIOTAMH,
TAaKUMH KaK apruHuH, JU3uH W T. . OCHOBHBbIE a30TCOAEpIKAll[ie TPYMIbI MOTYT OBITh
KBaTEPHU30BaHbl TAKMMHU areHTaMH, KaK HU3IINE aJKUIraIOreHU bl (HapuMep, MEeTUlI-, 3THII- U
OyTUIIXJIOpHABL, OpOMUABI U HOAWIBI), NHUAIKHICYJIb(ATH (HarpuMep, AUMETHI-, AUITHI- U
auOyTuiacynbgaTel), IMHHOLETIOYEUHble TaJlOTeHUAbl (HAampumep, MAeLWI-, Jaypuil- |
CTEAPWIIXJIOPHIBI, OpOMHIBI W HOAMIBI), apajKIJITaJoreHuanpl (Hampumep, OeH3WI- H
berdyTINOpOMHIBI) U TIP.

Ilpennonaraercs, 4YTO BCE TaKue COJNM KUCIOT U COJIM OCHOBAHUH SIBJIAIOTCS
(dapmaleBTHYECKH TNPHEMJIEMBIMH COJIIMH, IOANAJAIOIUMH IOX OOBEM  HACTOSILIErO
M300peTeHNs, U BCE COJIM KUCIIOT U OCHOBAHMH CUUTAIOTCS SKBUBAJEHTHBIMU CBOOOAHBIM (hopMamM
COOTBETCTBYIOLIMX COSAMHEHUH IS LieNiell HACTOSILIEero N300pETeHusI.

Jlpyrodi BapuUaHT OCYINECTBJIEHHs] OTHOCHTCS K (DapMaleBTHUECKU MPUEMIIEMBIM
CJIO’KHBIM 3(pUpaM COSTMHEHUH, IPUMEHSIEMbIX B CITOCO0aX COTJIACHO HACTOSIIEMY M300PETEHHUIO.
Takue cnoxkHble >PUPHI BKIIOYAIOT B cebs cienyromue rpynmbsl (1) ciaoxHble 3PUpPHI
KapOOHOBBIX KHCJIOT, TOJYYEHHbIE IyTeM 3CTePU(PHKAIMU THIPOKCUTPYI, B KOTOPBIX
HEKapOOHWJIbHBIA (PparMeHT 4yacTH KapOOHOBOH KHCJIOTBI CIOXKHOH 3(QHUPHON TPYNIUPOBKU
BBIOMPAIOT U3 HEPA3BETBJICHHOTO MJIM PA3BETBJICHHOTO AJIKIIIA (HAIpUMep, alleTHIa, H-TIPOIIIIA,
mpem-0yTuna Wi H-OyTWia), aJKOKCHAJKWiIa (HampuMep, METOKCHMETWIA), apasiKuiia
(mampumep, OeH3mya), apwioKcHajgkuja (Hampumep, (EHOKCHMETWA), apwia (Hampumep,
(benmnna, HEOOA3aTENPHO 3aMEIEHHOTro, HarpuMep, rajoreHom, Ci.4 ankmwiom win Ci.4 alKOKCH
WIN aMUHO); (2) cloXHbIe 3UPBI CYIbPOKHUCIOT, TaKUe KaK AJIKHI- WA apaJIKUICYJIb(HOHHIT
(Harmpumep, MeTaHcyIbGoHMN); (3) CoKHBIE 3PUPbI AMHHOKUCIOT (Hanpumep, L-amwn nmm L-
msoneiinmn); (4) crnoxHble 3¢upbl (HOcHOHOBBIX KHCIOT;, U (5) CIOKHBIE MOHO-, IH- WA
tpudocharasie >¢upsl.  CnoxHble (ocdarHpie 3Gupbl MOryT OBITH  TOTOJHUTENBHO
screpudunrpoBansl, Harpumep, Ci20 CIUPTOM HIIH €r0 PEaKIMOHHOCTIOCOOHBIM TTPOU3BOIHBIM,

i 2,3-1u(Ce.24 )aIMITIALIEPHHOM.
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Kax ynoMsiHyTO B HACTOSIIIIEM JJOKYMEHTE, IPYTol BAPUAHT OCYIIECTBICHUSI OTHOCHTCS K
TAyTOMEPaM COEAMHEHHUH COTJIACHO HACTOSIIIEMY M300PETEHHIO, MOAJIEKAIINM MPUMEHEHUIO B
croco0ax COTJIAaCHO HACTOSIEMY JOKYMEHTY, U K COJISIM, COJbBaTaM, CJIOXHBIM 3(Qupam u
NPOJIEKAPCTBAM YIIOMSIHYTBHIX TayToMepoB. Clienyer MOHMMAaTh, YTO BCE TayTOMEpPHbIE (OPMBI
TaKUX COENMHEHUH MOANAAAIT MOA O0bEeM COSNUHEHMH, MPUMEHSIEMbIX B CIIOCO0AaxX COTJIACHO
HacTosimeMy u3oOpereHuto. Hampumep, BCe KeTO-€HONIbHBIE W HMHH-€HAMUHOBBIE (DOPMBI
COEMHEHUH, MPU UX HAJIMYHH, BKJIIOUEHBI B 00b€M HACTOSLIETO H300pETEHUS.

CoenuHenusi, mpUMeHsieMble B CIIOCO0aX COTJIACHO HACTOSILEMY H300pPETEHHI0, MOTYT
cofepKaTh aCUMMETPUYECKHE WIIM XHpaJbHbIE LIEHTPBI, & TOTOMY CYIIECTBOBATH B PA3JINYHBIX
crepeon3omepHbIx (popmax. Ilpennonaraercs, 4To Bce cTepeon3oMepHble (OPMbI COETUHEHUT,
NPUMEHSIEMBIX B CIOCO0aX COTJIACHO HACTOALIEMY M300PETEHHIO, a TaKXKe UX CMECH, BKJIOuast
pauemudeckue cmec, GOpPMHUPYIOT YacTh Hacrosimero usodperenus. Kpome Toro, Hacrosimee
n300peTeHre OXBAaThIBAET IPHUMEHEHHE BCEX TI€OMETPUYECKMX U MO3MLMOHHBIX H30MEPOB.
Hanpumep, ecnu coenuHeHne, MpUMEHsieMoe B CIIoco0ax COTIACHO HACTOSIIEMY M300pETeHHIO,
BKJIIOYAET B CeOs1 TBOWHYIO CBSI3b WJIM KOHIEHCUPOBAHHOE KOJIBLIO, TO LIUC- U TPAHC- (POPMBI, a
TaKOKe UX CMECH, MOATANAIOT MO 00BEM HACTOSIIEro H300peTEeHUs.

Jlpyroii BapuaHT OCYIUECTBJIEHUS OTHOCHUTCS K JUACTEPEOU3OMEPHBIM CMECAM U
OTZEJbHBIM HAHTHOMEPAM COEOMHEHUH, NPHUMEHSEMbIX B CIIOCO0aX COrJaCHO HACTOSIIEMY
u3o0perennio. JluacrepeomsoMepHble CMeCH MOTYT OBbITh pasfeNneHbl Ha OTAENbHbIE
IMaCTePEeOn30OMepbl Ha OCHOBAHUH HMX (PM3MKO-XMMHUYECKUX pa3IHUUil CHOCOOaMH, XOPOLIO
U3BECTHBIMH CIELHAJINCTAM B JaHHOW OOJIACTH TEXHUKH, TAKUMH KakK, HApUMeEp, METOAOM
xpoMarorpaduu u/mau GpakLMOHHONW KPUCTAJUTM3AMH. JHAHTHOMEPHI MOTYT OBITh pa3aeeHbI
nyTeM mpeoOpa3oBaHUS SHAHTHOMEPHOW CMECH B JHACTEPEOU3OMEPHYIO CMeCh MyTeM
OCYLIECTBJICHHS] B3aUMOAEHCTBUS C MOAXOISIIUM ONTHYECKH AKTUBHBIM COCOUHEHUEM
(HampuMep, ¢ XHPaJIbHbIM BCIOMOTATENIbHBIM CPEICTBOM, TAKHUM KaK XHMPAJIbHBIA CHOHPT WK
XJopaHruapua Moiuepa), pasfeneHusl JUacTepeou30MepoB U mpeobOpa3oBaHusi (Harpumep,
MyTEM THAPOIIN3a) OTACIBHBIX THACTEPEOHN30MEPOB B COOTBETCTBYIOIINE YHCThIE SHAHTHOMEPHL
Kpome Toro, HEKOTOpble UX COENMHEHHH, MPUMEHSIEMbIX B CIIOCOOAX COTJIACHO HACTOSLIEMY
H300pETEHHIO, MOTYT MPENCTABIISATE COOOH aTPOIION30MEpHI (HAIPUMEp, 3aMeIleHHbIe OHapIIbI)
U PaCcCCMAaTPHUBAIOTCS B KAYECTBE YACTH HACTOSIIErO M300peTeHUs. DHAHTHOMEPHI TAKKE MOTYT
OBITH pa3/esIeHbI MyTeM UCTIONb30BaHus XxupanbHoil HPLC xonoHKH.

Bce crepeomsomeprl (HampuMmep, reOMETPUYECKHE H30MEPBl, ONTUYECKHE H30MEphl U
T. I1.) COEAMHEHUH, MPUMEHSEMBIX B CIIOCOOAX COTNIACHO HACTOSIIEMY M300pETeHHIO (BKIIFOUAsS
CTEPEON30MEPHI COJIEH, COTBbBATOB, CJIOXKHBIX 3(UPOB M MPOJIEKAPCTB COENMHEHHH, a TAK)KE COJIH,

COJIBBATHI U CJIOKHBIC B(I)I/Ipbl HpOJ’IeKapCTB), TAKHUE KaK U30OMEPDBI, KOTOPbIE MOT'YT CYLIECTBOBATDH
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MO MPUYHHE NPUCYTCTBUS ACHMMETPHYECKHX aTOMOB YIJIEPOAA HA PA3JIMYHBIX 3aMECTUTENSIX,
BKJIIOYasi HHAHTHOMEpHble (OpMbI (KOTOpble MOIYT CYIIECTBOBaTh AK€ B OTCYTCTBHUE
aCUMMETPUYECKHX  aTOMOB  yIJIepozia), poTaMepHbie  (QOpPMbI,  aTpPOMOU3OMEpPbI U
IMACTepPeOr30MepHbIe (POPMBI, PACCMATPHUBAIOTCS KAK BAPHAHTBI OCYLECTBJICHUSI, TIOANAIA0IINE
nox oObeM HACTOSIIEro M300peTeHus, PaBHO KaK M MMO3MLMOHHBbIE H30Mepbl (Takue Kak,
Hanpumep, 4-nupunun u 3-mmpuawin). (Hampumep, ecnm coequHeHUE COTJIIACHO HACTOSIIIEMY
U300pETeHHIO CONEPKHUT ABOMHYIO CBS3b WM KOHISHCHUPOBAHHOE KOJbBLIO, TO L[UC- M TPAHC-
dopMBI, a Takke CMeCH, NOAMAmaloT moj o0beM Hacrosimero uzodperenus. Kpome Toro,
HaIrpuMep, BCe KETO-EHOJIbHbIE H MMUH-CHAMHHOBbIE ()OPMbI COSAMHEHHH BKJIIOYESHBI B CIIOCOOBI
COTJIACHO HACTOSIIIEMY H300PETEHHIO).

OtnenpHblE CTEPEOU30OMEPbl COSOUHEHUI COITACHO HACTOSINEMY H300PETEHHI0 MOTYT
ObITh, HATIPHMED, 110 CYLIECTBY CBOOOIHBI OT APYTUX H30MEPOB, I MOTYT HAXOAUTHCS B CMECH,
HalpyMep, B BHIE pPALEMaToB, MM CO BCEMH APYTHMH WM C APYTMMH BbIOpAaHHBIMH
crepeonzoMepaMu. XHUpalbHblE LEHTPbl COIJIACHO HACTOSINEMY HM300pPETEHHIO MOTyT
xapakrepusoBaThcs S i R koHurypauueii, kak onpeneneHo B Pekomennauusx HFIOIIAK 1974
r. Cumuraercs, 4YTO UCIONB30BAHNE TEPMUHOB «COJbY», «COJBBATY, «CIOXKHBIA 3(upy,
«TPOJIEKAPCTBOY» U T. II. B PABHOM CTENEHH NPUMEHUMO K COJIH, COJIbBATY, CIOXKHOMY 3QUpy H
NPOJIEKAPCTBY HHAHTHOMEPOB, CTEPEOH30OMEPOB, POTAMEPOB, TAyTOMEPOB, MO3HLIMOHHBIX
H30MEPOB, PALleMaTOB WJIH MPOJIEKAPCTB COEAMHEHHIA COTJIACHO HACTOSIIEMY H300PETEHHIO.

JIpyroit BapHaHT OCYLIECTBJIEHHS] OTHOCUTCSI K HM30TOIMHO-MEYEHbIM COEAMHEHHUSIM ISt
NPUMEHEHHsI B CIIOCO0aX COrIaCHO HACTOsIeMy u300peTeHnto. Takie COeMUHEHUsS] AEHTHYHBI
COeIMHEHUSIM, TIEPEYHCIEHHBIM B HACTOSIIIIEM JOKYMEHTE, HO 33 MCKIIOUEHHUEM TOTO, YTO OJHH
wiu 0ojiee aTOMOB 3aMEHEHbI aTOMOM C ATOMHOM MacCOM MJIH MacCOBBIM YHCJIOM, OTJIHYHBIM OT
aTOMHOWM MAacChl HJIM MAacCOBOIO 4YHCJa, OOBIYHO BCTPEUANOIUXCs B mpupone. [Ipumepsr
W30TOIOB, KOTOpble MOTYT OBbITh BKJIFOYEHBI B COCTAB COEAMHEHHN COTIVIACHO HACTOSIIEMY
U300pETEeHNIO0, BKIIFOYAIOT B ce0sl M30TOMBI BOJOPONA, yriepoaa, a3ora, kucjaopona, docdopa,
dropa u xnopa, Takue xax 2H, *H, C, *C, I°N, ¥0, 170, 'P, 3P, *°S, 8F u *Cl, cooreTcTBEHHO.

OmnpeneneHHble U30TOMHO-MEYEHbIE COEAMHEHHs COTJIACHO HACTOSIIEMY H300pETeHHIO
(sanpumep, coenunenus, Medensie *H u *C) nmpumeHuMel B MeTOax aHamu3a pacrpeneaeHus
coenuHeHMs u/unu cybcrpaTa B TkaHsx. Mzoronsl Tputus (T. e., H) u yraepona-14 (1. e. *C)
OCOOEHHO TMPEANOYTHTENIbHBl 10 TPUYHHE JIETKOCTH WX TOJyYeHHUs] M OIMpeAeseHHs..
JIOMONHUTENBHO, 3aMelleHne Oolee TSKENbIME M30TONAMH, TAKMMHU Kak jeitepuii (T. e., “H),
MOKeT 00eCTeunTh ONpee/ICHHbIE TEPANeBTUYECKUE TPEUMYILECTBA, SBJISIOLIHECs Pe3yJIbTaTOM
Oonbiiell MeTabomuuecKkoi cTabUIPHOCTH (HANpUMep, YBEJIMYEHHOE BPeMs MOy KU3HU i1 VIVO

WIN CHIDKEHHbIE TPeOOBaHMS K JO3MPOBKE), a MOTOMY MOXKET OBbITh MPEANOYTHUTENBbHBIM B
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HEKOTOPBIX  OOCTOSATENBCTBAX. FI30TOMHO-MEUYEeHblE COENMHEHUS COIJIACHO HACTOSIIEMY
U300pETEHHIO, KaK MPABIJIO, MOTYT OBITh MOJYYEHbI CIEAYIONMHI METOANKAMH, AHAJIOTHYHBIMU
METOMKaM, PacKpbeIThiM Ha Cxemax n/win B [Ipumepax najee B HACTOSIIEM AOKYMEHTE, MyTEM
3aMEHbI HEMEUEHOT'O H30TOIIOM PeareHTa MOAXOASIINM U30TOITHO-MEUEHBIM PEareHTOM.

B coenuHeHMsIX, MPUMEHsIEMBIX B CIIOCO0AX COTJIACHO HACTOALIEMY H300PETEHHIO, aTOMBI
MOT'YT XapaKTepU30BaThCsl MX MPUPOIHBIM H30TOMHBIM COCTABOM, HJIM OIMH UJTH O0Jiee U3 aTOMOB
MOTYT OBITh HUCKYCCTBEHHO OOOTaleHbl KOHKPETHBIM H30TOIOM, HMEIOLITNM TaKO! K€ aTOMHBIN
HOMEp, HO aTOMHYIO MacCy WJIM MacCOBOE YUCJIO, OTIMYHBIE OT AaTOMHOM MacChl UM MacCOBOTO
YHcia, NMPEeUMYIIECTBEHHO BCTpevaroIuxcs B rnpupone. llogpasymeBaercsi, 4To HacTosiee
nu300peTeHre BKIIOYaeT B ceOsl BCe MOAXOASINNX M30TOMHBIX BapUALMU COSIMHEHUIH COTJIACHO
HacTosmeMy u3obperenmo. Hanpumep, pasuble nzoronssie popmel Bogopoaa (H) Bkirouaror B
ce6s mporuii (‘H) u nmeiirepuii (*H). IlpucyTcTBue neiiTepusi B COEIMHEHMSIX COIJIACHO
HacTosIIEMY M300peTeHnto 0003Ha4ar0T Kak «Dy». [TpoTuii npencrasnsieT coOoi mpeodianaro mmi
W30TOI BOAOPOAA, BCTpedaromuiicss B mpupozpe. Oboramenue nedtepueM MOXET 00eCreuuTh
OTpe/ieNIeHHbIE TepaNeBTHUECKUE IPEUMYIIECTBA, TAKUE KaK YBEJIHMUEHNE BPEMEHHU IOy KU3HH i71
Vivo WIM CHIKEHHEe TpeOOBaHMH K IO3MPOBKE, WM MOXKET MpPENOCTaBUTh COEIUHEHUE,
NPUMEHUMOE B Ka4eCTBE CTAHAAPTA ISl ONPENIEICHHsI XapaKTePUCTUK OMOJIOTHYeCKIX 00pasLoB.
H30TONHO-MeueHbIe COSAMHEHHsI COTJIACHO HACTOSIIEMY HM300PETEHHIO MOTYT OBITh IOJy4YeHBI
0e3 TpoBeneHHs JOMOJHHUTEIBHBIX 3KCIEPUMEHTOB OOIICNPHHSATHIMU METOAMKAMH, XOPOLIO
U3BECTHBIMH CIELMAINCTAM B JAHHOM OONACTH TEXHUKH, WM CIOCOOAMH, aHAJOTHYHBIX
TaKOBBIM, OTMIMCAHHBIM B HAcCTOsIIIEeM OKyMeHTe Ha Cxemax u B [Ipumepax, ¢ UCIOIb30BAHUEM
MOAX OJISALIMX H30TOMHO-000TAIIEHHBIX PEAreHTOB W/HJIH MPOMEKYTOYHBIX COSIMHEHUI.

IIpennonaraercs, 4ro nmoimuMopdHbie GOPMBI COEAUHEHUH, MPUMEHSIEMbIX B Crocodax
COTJIACHO HACTOALIEMY H300PETEHHIO, U COJIEH, COJIbBATOB, CIOXHBIX 3(DHPOB U MPOJEKAPCTB
COEIMHEHUH COTJIACHO HACTOSIIEMY U300PETEHUIO BKIIFOYEHBI B 00BEM HACTOSIIIETO U300 PETeHHUSI.

Cnoco0bl JieueHHs

Hacrosimmee wu3oOpereHne OTHOCUTCS K cmocoOam JiedeHHss HH(EKIMHA, BbI3BAHHBIX
Plasmodium, BxmoyaromuM B ce0sl BBEACHHE HYKIAOIEMYCS B 3TOM CYOBEKTY COCAMHEHUS,
OMHCAHHOTO B HACTOSIIEM JOKYMEHTE, HJIM ero (apMaleBTHYECKH MpHeMyeMoi conu. bonee
KOHKPETHO, CIIOCOOBI COIJIACHO HACTOSIIEMY H300PETEeHHI0 BKIIKOYAOT B ceOs BBEACHHE
coequnenus: gopmyiel (I') wiu (I) wim ero gapmanesTudecku npuemiemoi coju. CoriacHo
OTpeNeNIeHHbIM BapHaHTaM ocyluecTBieHus, coenuHerus ¢opmynsl (I') wm (I) wm nx
(dapMareBTHYECKH TPUEMIIEMYIO COJIb BBOIAT B (opMe (PapMaleBTHUECKOH KOMITO3HIIUH,
JOTOJHATEIBPHO CoeprKaliel (hapMaleBTHUECKH PUEMIIEMBbI HOCUTEINb WJIM BCIIOMOTaTeNIbHOE

BCIICCTBO.
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Hacrosimmee wn300pereHne OTHOCUTCS K crocoOy JedeHus: WHQEKIUH, BBbI3BAHHOU
Plasmodium, nnm nevenns Masipuy, WK HTHTHOMPOBAHUS IJIa3MeTICHHA X, KOTOPBII BKIIFOYAET B
ceOs1 BBEIEHNE HYXXIAIOLIEMYCsl B TAKOM JIEYEHUU CYOBEKTY TepamneBTUYeCKH 3(PPeKTHBHOrO
KOJINYECTBA COCAUHEHUS WM ero (papMaleBTHUECKH MPHEMJIEMOI COJIM, MPUYEM yKa3aHHOe
COeIMHEHUe Xapakrepmsyercs cTpykrypHou ¢opmynoi (I') mmm (I), omucanHO#i B pasgene
«Kpatkoe wusnoxkeHne CymHOCTH u300pereHus». COracHO HEKOTOPBIM — BapUaHTaM
ocyuectsieHus, coenuHeHust popmysl (1) nmu (1) nnm ux papManeBTHUECKH TPUEMIIEMBIE COJTU
BBOJIAT B BHUJE (apMalleBTHUECKONH KOMIIO3HLNH C (papMalleBTHYECKH PUEMIIEMBbIM HOCHUTENEM.
HacTosimuM 1OKYMEHTOM Takke IpeayCMOTPEHbl pa3IMdHbIE BAapPHAHTBI OCYLIECTBICHUS
yKa3aHHBIX CIIOCOOOB, ONMCAHHBIE 1ajee.

Hacrosimnee nzobpereHne Takke OTHOCUTCS K IPUMEHEHUIO coequHeHus Gpopmydsl (I7),
(D), (IA), (IB), (IC), (ID) umn (IE) umm ero ¢QapmaneBTUYECKU NPUEMJIEMON COJIH JJIs
MHTHOMPOBAHUS AKTUBHOCTH TUIA3METICHHA X, ISl JIeYeHus1 MH(EKLUH, BbI3BAHHOH Plasmodium,
WIH A1 TedeHnst Mansipun. Hacrosimee n3o0peTeHne JONOTHUTEIbHO OTHOCHTCS K IPUMEHEHHIO
coenunenust popmyaer (I), (I), (IA), (IB), (IC), (ID) unu (IE) unu ero ¢apmaneBTHUECKH
NpUEeMJIEMON CONM TIPU IPOM3BOACTBE JIEKAPCTBEHHOTO CPENCTBA JJIsI HHTHOMPOBAHUS
AKTHBHOCTH TIA3METICUHA X, ISl JIeueHUst MH(EKIUH, BbISBAHHOU Plasmodium, vy aist nedeHust
mvansipun. Coemunenuss ¢opmyasr (I'), (I), (IA), (IB), (IC), (ID) wmu (IE) wumm wux
(apMarieBTHYECKH MpHUEMJIEMbIe COJIHM, OMUCAHHbIE B HACTOSIIEM JOKYMEHTEe B JIFOOOM W3
BAPUAHTOB OCYLIECTBJIEHHUs] HACTOSIIErO U300pPETEeHUs], MPUMEHUMBI JIJIsl JIIOOOTO M3 BapUAHTOB
NPUMEHEHUs1, ONTUCAHHBIX BBILIE.

Hacrosimmee wu300pereHne OTHOCUTCS K CrnocoOy JeueHus: WHQEKIUH, BbI3BAHHOU
Plasmodium, vnu neyennst MaNspuy, WIK UHIUOMPOBaHUS Tuta3MencuHa X, KOTopsli BKIFOUAET
B ceOsi BBEIEHHE HYKIAIOIIEMYCs B TAKOM JICUEHUH CYOBEKTY TeparneBTUYeCKH 3((PEeKTHBHOTO
KOJINYECTBA COCAMHEHUs WIH ero (hapMaleBTHUECKU MPHEMJIEMOH COJIM, MPUYEeM yKa3aHHOe
COeIMHEHUE Xapakrepmsyercs cTpykrypHou ¢opmyinoi (I') wim (I), omucanHoi B pasmene
«Kpatkoe wusnoxkeHne CymHOCTH u3o0pereHus». COrnacHO HEKOTOPBIM — BapUaHTaM
ocymectBieHus, coenuHeHust popmysl (1) mmu (1) mm ux papManeBTHUECKH TPUEMIIEMBIE COJTU
BBOJSIT B BHJE (papMalleBTHUECKONW KOMITO3HLNH C (hapMalleBTHYECKH PUEMIIEMBbIM HOCUTEIIEM.
HacTosimuM 1OKYMEHTOM TakKe MPeIyCMOTPEHBl pa3InYHbIE BAaPHAHTBHI OCYIIECTBICHHUS
yKa3aHHBIX CIIOCOOOB, ONMMCAHHBIE 1ajIee.

Hacrosimee nzobpereHne Tak:ke OTHOCUTCSI K IPUMEHEHHIO coenuHeHus: ¢popmydsl (I7),
(D, (1A), (IB), (IC), (ID) umun (IE) mmm ero ¢QapmamneBTUYECKH NPHUEMIIEMON COJIH st
WHTHOWUPOBAHUS AKTUBHOCTH I1a3Mericuna X, mis nedenust nundekunu, Bbi3BaHHOU Plasmodium,

WJIW OJId JICYCHUA MaJIApUHN. HaCTOHH_Iee 1/1306peTeH1/1e AOMOJIHUTECIIBHO OTHOCUTCS K IPUMCHCHUIO
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coequnenust popmyner (I), (I), (IA), (IB), (IC), (ID) mwmm (IE) wnmm ero ¢apmaneBTHUECKH
NpUEeMJIEMON COJNM TIPU TPOU3BOACTBA JIEKAPCTBEHHOI'O CPENCTBA JUII HHTHOMPOBAHUS
aKTUBHOCTH TuiasMencuHa X, nns nedenuss wHeKkuuu, Bb3BaHHON Plasmodium, vmm nns
nedennss mamsipun. Coemunenus ¢opmyast (I'), (D), (IA), (IB), (IC), (ID) wmu (IE) nmm ux
dapmManeBTHYECKH MpPUEMJIEMbIE COJH, ONMHCAHHbIE B HACTOSIIEM JOKYMEHTE B JIOOOM W3
BapUAHTOB OCYLIECTBJIEHHUs] HACTOSIIEr0 N300pEeTEeHNs], TPUMEHUMBI JIJIs1 JIIOOOTO M3 BapUAHTOB
NPUMEHEHHUs], ONUCAHHBIX BBILIE.

Hacrosimmee wu3o0pereHne OTHOCUTCS K crocoOy JedeHus: WHQEKIUH, BbI3BAHHOU
Plasmodium, nnn nedeHus: MaJsipuy, WM UHTUOUPOBAHUS IJIa3MencruHa X U Mia3MencuHa X,
KOTOPBbII BKJIIOYaeT B ce0s BBeNEHHE HYXKIAIOIEMYCs B TakOM JIEUEHHH CyOBEKTY
TepaneBTHUECKH 3(PPEKTUBHOIO KOJIMYECTBA COEOUHEHUs WIM ero (papmaneBTHYECKU
IpueMIIEMON COJIH, NIPUYEM YKa3aHHOE COEAMHEHUE XapaKTepH3yeTcst CTPYKTYPHOH (GopmyIoi
(') nmu (1), onucanuoit B pa3nene «Kparkoe usnoxkeHue CymHoCTH n3o0pereHus». CoriacHo
HEKOTOpPbIM BapuaHTaM ocyiuectBieHusi, coemuHenusi Gopmynsl (I') wmm (I) wm wux
(apmarieBTHYECKH IPUEMIIEMbIE COJIM BBOZST B BUAE (hapMalleBTHUECKOH KOMIIO3UIIH BMECTE C
(apmarieBTHYECKH TIPHEMIIEMBIM HOocuTeneM. HacTosiuM TOKyMEHTOM TakKe IpexyCMOTPEHBI
pa3IMYHBIE BAPUAHTBI OCYLIECTBICHHS YKa3aHHBIX CIIOCOOOB, OMMCAHHBIE AJIee.

Hacrosiiuee nzobpereHue Tak:ke OTHOCUTCS K IPUMEHEHHIO coequHeHust popmyisl (I7),
(D, (IA), (IB), (IC), (ID) wmu (IE) wiu ero ¢apmaleBTHUYECKH TMPUEMIIEMON CONU st
UHrUOMPOBAHUSI aKTHBHOCTH IUIA3MENCMHA X W muasMmencuHa IX, st yedeHus: wHQeKuw,
BbI3BaHHON Plasmodium, v nnst nevennst mansipun. Hacrositnee n3o0peTeHne qonoJTHUTETbHO
OTHOCHTCS K mpuMeHeHHto coenuHenus popmysl (1), (I), (IA), (IB), (IC), (ID) umu (IE) unu ero
(apMarieBTHYECKH TPUEMIIEMON COJM TNPU TNPOU3BOACTBA JICKAPCTBEHHOTO CPEACTBA IS
UHrUOMPOBAHUSl aKTHBHOCTH IUIA3MENCMHA X W TuasmencuHa IX, nist yedeHus wHQeEKuuw,
BbI3BaHHOU Plasmodium, nvim nns nevenns manspun. Coenunenus opmysl (1), (1), (IA), (IB),
(IC), (ID) mm (IE) wim ux ¢apmManeBTUYECKH MPHEMIIEMbIE COJIM, ONHCAHHBIE B HACTOSILIEM
IOKYMEHTE B JIF0OOM M3 BAPHAHTOB OCYLIECTBICHHS HACTOSIIETO N300pETEeHUs], MPUMEHUMBI TSI
1r000T0 U3 BAPUAHTOB MPUMEHEHHS, OTTMCAHHBIX BBILIE.

Criocobbl COrNTacHO HACTOSIIEMY HM300PETEHUIO MPUMEHUMBI Ui JICUSHHs] MaJLsIpuH,
NIOCKOJIbKY OHH HWHTUOHMPYIOT HAuyajo, Pa3BUTHE WM MPOTPECCHIO COCTOSIHUS, OOJErdaroT
CHMIITOMBI COCTOSIHUSI, BBI3BIBAIOT PETPECCHI0 COCTOSIHUS, JIEYaT COCTOSTHUE MITH UHBIM 00pa3om
YIAYYIIA0T 00IIee COCTOSIHUE 3I0POBbsI CYOBEKTa, CTPAAOLIETO OT COCTOSIHUS, HMEIOLIEr0 PUCK
ero pasBuTHs wWin WHPUUUpoBaHHOTrO. Takum 00pa3oM, B COOTBETCTBUU C DPACKPBITHIM B
HACTOSIIIEM JOKYMEHTE CYLTHOCTBIO HACTOSIIEr0o H300PETEHHsI TIOAPA3yMEBAETCsI, UTO TEPMHUHBI

«JICYUTBb», «MPOBCACHUEC JICHCHHA» U HUX TPAaMMAaTHYCCKUC BapPUAHTBI, 4 TAKXKE BbIPAKCHUC
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«crmocod  JIeYeHMs», OXBaTHIBAIOT J000E IIEJIEBOE  TEPANEBTHUECKOE BMEIIATENbCTBO,
BKJIFOUarOIee B ce0si 0e3 OrpaHW4eHusi Croco0 JieueHHsl CYINECTBYIOIEH WHPEeKIH y
UH(PULIPOBAHHOTO CYOBbEKTa, TAKOTO KaK CYOBEKT, KOTOPBIH MOBEPrCcsl BO3AEHCTBHIO MApas3ura,
PacKpBITOrO B HACTOSIIIEM TOKYMEHTE.

BapuaHTbI OCyIIEeCTBIEHHS COTTIACHO HACTOSIIEMY H300PETEHHIO TAK)KE BKIIIOYAIOT B ce0sl
ogHo umm Oomee coemuueHuit gopmynsl (I), (I), (IA), (IB), (IC), (ID) numu (IE) nmm ux
bapmMarieBTHYECKH IPHUEMIIEMYIO COJb (1) 11 MpUMeHeHUs TpH, (11) U IPUMEHEHHsI B Ka4eCTBe
JIEKapCTBEHHOT'O CPECTBA UM KOMIO3ULIUY JUIsA, MU (111) 7151 TPUMEHEHHsI TPU PUTOTOBICHUN
JEKapCTBEHHOTro cpeacrBa misi: (a) JsedeHus (Hampumep, opraHu3ma uesnoseka), (b)
JIEKapCTBEHHOTO CpencTBa; (¢) mHrubupoBaHus pocra napasuta/Plasmodium, (d) nedenus umu
npounakTUKN UHPEKMH, BbI3BAaHHON BUAamu Plasmodium; (€) CHUXeHUsl IPorpecCUpOBaHus,
HavaJia WM TSHKECTH MAaTOJOTNYeCKUX CHMITOMOB, aCCOLIMUPOBAHHBIX C MH(EKLNeH, BHI3BAHHOU
Plasmodium, v/unn cHUXKEHUs] BEPOSITHOCTH TsDKeNOH nH(pekuuy, BeI3BaHHOH Plasmodium, nnn
(f) neuvenms, npoduIAKTHKM WM OTCPOYKM Ha4aja, TSDKECTH WIM IPOTrPECCHPOBAHMS
3aboneBaHusI(1ii), aCCOUMUPOBAHHOTO(BIX) C Plasmodium, Bxo4asi 6€3 OrpaHuueHUsT MATISIPUIO.

COOTBETCTBEHHO, JAPYrOil BapHaHT OCYINECTBIECHMS OTHOCUTCS K CHOCOOAaM JIeYeHUs
MaJIIpUU WK JiedyeHuss MHGEKUUH, BbI3BaHHOU Plasmodium, BkioYaromuM B ce0si BBEICHUE
KOMOMHAIMH, COMAEepKALIMX HEKOTOPOe KOJIWYECTBO IO MEHbINEH Mepe OIHOIO COEeTMHEHUS
dopmysl (I'), (1), (IA), (IB), (IC), (ID) unu (IE), nnu ero ¢papManieBTUYECKH MPUEMIIEMOHN COJH,
COJIbBATA, CIOKHOTO d3(hupa WK MPoJieKapcTBa, U 3P(PEKTUBHOE KOJUYECTBO OJHOIO UK OoJiee
IOTIOJIHUTENbHBIX ~ CPEACTB, OMUCAaHHbIX Hike. COrlacHO OmpeneNeHHbIM BapHaHTaM
OCYILIECTBJIEHHsI, B HACTOSIIEM JOKYMEHTE OMUCAHBI CIIOCOOBI JICUEHHsI MAJISIPUU WIJIU JIEYSHUSI
uH(pEKLUN, BbI3BBAaHHOU Plasmodium, Bkoyaromue B ce0si BBeeHHe KOMOWHAIUH, COep Kanux
HEKOTOPOE KOJMUYECTBO MO MEeHbLIeH Mepe ogHoro coenuHerns Gopmysl (I7), (1), (IA), (IB), (IC),
(ID) nmm (IE), nnm ero ¢apmauneBTUYECKH MPUEMIIEMOH COJIH, COJIbBATA, CJIOKHOTO 3(Hupa HIN
nponekapcTea, W 3(P(HEKTUBHOE KOJUYECTBO OJHOTO WM Oojiee  JOMOJHHUTEIbHBIX
NPOTUBOMAJISIPUNHBIX cpeacTB. COryacHO OMpEeNeSeHHbIM BapHAHTaM OCYINECTBICHHS, B
HACTOSILIIEM JOKYMEHTE OIMUCAHBbI CIIOCOOBI JIUEHUs] MAJSIPUU MOCPEICTBOM HHIMOUPOBAHUSI
wiazmencuaa X, IX U mo MeHblnell Mepe OJHOrO OPYroro MeXaHW3Ma, BKIIOYANOIIUM B ceOst
BBeIEHHE KOMOMWHALMI, COIep)KaIlUX HEKOTOPOe KOJHYECTBO MO MEHbLIeH Mepe OIHOro
coequnenust ¢popmyael (I'), (D), (IA), (IB), (IC), (ID) umu (IE), umu ero ¢apmaneBTHUECKH
NPUEMIIEMON COJTH, COJIbBATA, CIOXKHOTO 3(prpa Win nmposekapcTsa, U 3pekTHBHOE KOTMIECTBO
OHOrO WK OoJjiee MOMOJHUTEIbHBIX MPOTUBOMANSIPUNHBIX CPEICTB, IN€ IOMOJHUTENIbHbIE
NPOTUBOMAJISIPUIHBIE CPEACTBAa JAEHCTBYIOT MOCPEACTBOM MEXaHU3MOB, OTJIHYHBIX OT

uHruOupoBaHusi miazMencuHa IX wimm 1urasMencuHa X. PapMakoNOTHYEeCKUe CBOWCTBA
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coequnenuii popmynsl (I'), (I), (IA), (IB), (IC), (ID) wmm (IE), mmu ux ¢apmaueBTHUECKH
NPUEMIIEMON COJIH, MOTYT OBITh IOATBEPIKIEHBI MOCPEICTBOM HECKOJIBKUX (HapMaKOJOrHIECKHX
MeTon0oB aHanu3a. OmnpeneneHHble METONbl aHalu3a IPUBENEHbI B KauecTBe IpUMepa B
HACTOSILIIEM TOKYMEHTE.

J03upoBKa U BBeAeHUE

Jlpyroii BapuaHT OCYILIECTBJIEHMs] OTHOCUTCSI K TMOAXOASIIUM JO3UPOBKaAM U
JIEKapCTBEHHbIM (OpMaM COEIUHEHMH, NMPUMEHSEMBIX B CIOCO0AaxX COIJIACHO HACTOALIEMY
usoOperennto. Ilomxonsiue m03bl Ui BBEACHUS NAllMEHTaM COEAMHEHUH, NMPUMEHSEMBIX B
crocobax COrJIaCHO HACTOSLIEMY U300PETEHUI0, MOTYT OBITh JIETKO ONpeNeIeHbI CIIeIHATUCTaAMU
B JaHHOW OOJAacTH TEXHHUKH, HAmpuUMep, JIeYalluM BpadoM, (apMaueBTOM WM APYTUM
CHELUATUCTOM, U OHM MOTYT BapbUPOBAaTh B COOTBETCTBUU C COCTOSIHUEM 3A0POBbsI MALIUEHTA,
BO3PACTOM, BECOM, YaCTOTOM BBEJEHMsI, IPUMEHEHHUEM JIPYTUX AKTUBHBIX MHIPEIUEHTOB W/WIN
MOKAa3aHUSIMU, B CBSI3U C KOTOPbIMH BBOAWIM coeAuHeHHs. Jl03bl COENMHEHHUs COIJIACHO
HACTOSIIIEMY M300pETEeHHI0 MOTYT BapbUpoBaTh npuonusutensHo ot 0,001 1o 500 Mr/kr mMaccel
Tena B cyTku. COrjacHO OTHOMY BapUaHTy OCYILECTBIEHHs], JO3UPOBKA COEIUHEHUs COTJIACHO
HACTOSILIIEMY M300peTeHHI0 Win papMaleBTHYeCKH TPUEMIIEMOI COJIM MJIH COJIbBATA YKA3aHHOTO
COeMHEHUs cocTaBisieT npudbamsuTenbHo oT 0,01 mpubnusurensHO 10 25 MI/KT Macchl Tena B
cytku. CornacHO ApyromMy BapUaHTy OCYILECTBJIEHUS, KOJUYECTBO AKTUBHOIO COEIUHEHUs B
CTaHAAPTHOM J103€ IpernapaTa MOKET BapbUPOBATh UJTH ObITh CKOPPEKTUPOBAHO MPUOIHU3UTENBHO
or 1 mr mpubmmsurensHo n0 100 Mr, COrJacCHO KOHKPETHBIM BapUaHTAM OCYIIECTBJICHUS,
npubiu3uTensHo or 1 Mr mpuOnusurenbHo A0 50 Mr, COMTACHO KOHKPETHBIM BapHaHTaM
OCYINECTBJICHUS, MPUOIU3UTENHO OT | Mr mpuONU3UTENHHO MO 25 MI, B COOTBETCTBHH C
KOHKpETHbIM mnpuMeHeHHeM. CorjiacHO JApyroMy BapHUaHTy OCYLIECTBIIEHHs, OOBIYHO
pekoMeHayeMasl CyTOYHasl cxema IpHeMa Al NepOopajibHOrO BBENEHHUS MOXET BapbUpPOBaTh
npUOJU3UTENBHO OT 1 MI' B CyTKH MPHOIM3UTENBHO A0 S00 MI B CYTKH, COTJIACHO KOHKPETHBIM
BApUAHTaM OCYINECTBJEHMs, OT 1 mr B cyTku 10 200 Mr B CyTKH, B BUAE ABYX — YETBHIPEX
OTIENbHBIX J103.

Kax oOcyxnmanoch BbIle, KOJIWYECTBO M YACTOTa BBEINEHHS COEIUHEHHH COTJIACHO
HACTOSIIIEMY HM300peTeHrt0 u/wiu ux (apMaleBTHUeCKH MPUEMIIEMbIX coyield  OynmyT
PEryJIHpOBaTHCS B COOTBETCTBHHU C CYXKACHHEM JIEHAIEro Bpaya C Y4ETOM TaKuX (PakTOpOB, Kak
BO3PACT, COCTOSIHME 3J0POBbsl U Macca MalMeHTa, & TaKXKe TsDKECTb MOJBEPraeMbIX JIEYEHHIO
CUMIITOMOB.

Kunxue GopMel mpenapaToB BKIOYAIOT B Ce0sl paCTBOPBI, CYCIEH3UH U SMYJIbCHH. B
Ka4eCTBE MPUMeEPA MOTYT OBITh YIIOMSIHYThI BOJIa WJIH BOJHBIE PACTBOPBI MPOMMICHTIIMKOIS ISt

MAPEHTEPAIbHON WHBEKIUM WK JOOAaBJieHHE TONACIACTUTEIe ¥ 3aMyTHUTENCH st
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NEePOPaNIbHBIX PACTBOPOB, CYCHIEH3MH M 3MyJbcuil. JKumkue (GopMbl MpemnapaToB TaKKe MOTYT
BKJIFOYATh B C€0s1 paCTBOPBI ISl HHTPAHA3AJbHOTO BBEICHMS.

AdpO30NbHBIE  TIPETapaThl, MOAXOASIINE JJIsl HHTAISALWH, MOTYT BKIKOYAaTh B ceOs
PacTBOPHI U TBEP/bIE BELIECTBA B MOPOLIKOOOPA3HOM PopMe, KOTOPBIE MOTYT ObITh B KOMOMHALINN
¢ ¢apMaLeBTHUECKH MPUEMIIEMbIM HOCHTEJIEM, TAKUM KaK C)KaTbli MHEPTHBIA ra3, Hampumep,
a3oT.

Taxke BKIIOUEHBI TBEpAble (OPMBI MpenapaToB, KOTOPbIE IPEAHA3HAYEHBI IS
npeo0pa3oBaHUs HETIOCPENCTBEHHO Nepe/l MPUMEHEHHEM B XKHIKHE (POPMBI ITPENapaToB Kak AJis
NePOPANIbHOTO, TaK M JIJIs IAPEHTEPAIbHOTO BBeleHUs. Takue sxuakue popMbl BKITIOUAIOT B ceOst
pPacTBOPBI, CYCIIEH3UU U 3MYJIbCHH.

Jpyroi BapuaHT OCYILLECTBIEHUs] OTHOCUTCS K MPUMEHEHUI0 KOMIO3ULIUKI, COAEPKALINX
coequHenune ¢opmynsl (I'), (I), (IA), (IB), (IC), (ID) wmu (IE), wmu ero ¢apmaneBTHYECKH
NPUEMJIEMYIO COJIb, COCTABJIEHHBIX JIJIs1 YPECKONKHON JOCTABKU. UpeCcKOKHbIE KOMIIO3ULUU MOTYT
ObITh B (hOpME KPEMOB, JIOCHOHOB, a’pO30JIeH H/MIM 3MYJIbCUH M MOTYT ObITb BKIFOUYEHBI B
YPECKOXKHBIN TUIACTBIPh MATPUKCHOTO HITH PE3EPBYapHOIO THIIA, YTO SIBJISIETCS OOINEIPUHSTHIM B
IOaHHON 00JIACTH TEXHUKH IJIS1 STOH IIETIH.

Jpyroii BapuaHT OCYILECTBJICHUs] OTHOCUTCSI K IPUMEHEHUIO KOMITO3ULIUM, COAEPKALNUX
coenunenue ¢opmyast (I'), (1), (IA), (IB), (IC), (ID) wm (IE), umu ero ¢apmaneBTHUECKU
MIPUEMIIEMYIO COJIb, COCTABJIEHHBIX ISl MOJKOKHOM AOCTAaBKU. JIpyroii BapuaHT OCYyIEeCTBICHUS
OTHOCHUTCS K NMPUMEHEHHIO KOMIO3ULIMH, MOAXOAALINX AJIs MepopasbHON noctaBku. CormnacHo
HEKOTOpPBbIM BapUaHTaM OCYILIECTBICHHs, JJs1 (apMaleBTHUECKOro Mpernapara, COAepIKalero
onHo wim Oonee coemunenuit dopmynsl (1), (), (IA), (IB), (IC), (ID) umu (IE), wmn ux
(apMareBTHYECKH MPUEMIIEMYIO COJIb, MOJKET HMETh MPEUMYLIECTBA €r0 MPUTOTOBJICHUE B BUJIE
CTaHAApPTHOH JiekapcTBeHHOH (opmbl. B Takux (opmax mpenapat OeiiT Ha CTAaHAAPTHBIE O3B
MOAXOSIIEr0 pasMepa, CoAepiKallue MOAXOASINE KOJHUYeCTBa AKTUBHOIO KOMIIOHEHTA,
Harpumep, 3¢ (PEeKTUBHOE KOJMUECTBO JUISI AOCTHKEHUS JkeslaeMoi e, CUuTaercs, 4To Kakaas
U3 U3JIOXKEHHBIX BbIIIE AJbTEPHATHB BKIIOUYEHA B 00BEM PA3JIMYHBbIX BAPUAHTOB OCYIIECTBIICHUS
COTJIACHO HACTOSIILEMY H300PETEHUIO.

IIpn wucmonp30BaHMM B KOMOMHAIIMM C OHUM WM Oojiee JONOJHHUTEIbHBIMU
TEPANEeBTHUECKUMH CPEACTBAMHU (KKOMOMHHMPOBAHHAS TEPAIUs), COSAMHEHUS], TPUMEHSIEMbIE B
crioco0ax COTJIaCHO HACTOsIIEMY M300peTeHHo, T. €. coeauneHus popmyel (I'), (1), (IA), (IB),
(IC), (ID) wnu (IE), MOXHO BBOAWTH BMECTE HJIM TOCHenoBaTeNbHO. [Ipu mocienoBaTelbHOM
BBEJICHUN COCIUHEHMSI COTJACHO HACTOSIIEMY H300pPETeHHI0 MOXKHO BBOIUTH A0 WM TIOCIHE
OOHOrO WM OoJiee IOTOJHUTENBHBIX TEPANEeBTUYECKHX CPEACTB, YTO OIpPENeNseTcs

crienuaJIuCTaMu B I[aHHOfI 00JIaCTH TEXHUKHU WA NPpEANOYTCHUAMU MAaLlUCHTA.
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ITpu cocraBnenny B Buae GUKCHPOBAHHOW J03bI, B TAKUX KOMOMHHUPOBAHHBIX MPOAYKTAX
coequnenust gopmynsl (I'), (I), (IA), (IB), (IC), (ID) nmu (IE) wnmm ux ¢apmaneBTHUECKH
NPUEMIIEMYIO COJIb TPUMEHSIOT B IUANA30HE /103, ONIMCAHHOM B HACTOSIIIEM JOKYMEHTE, a Ipyroe
(apMareBTHYECKH aKTUBHOE CPEICTBO MIIH CIIOCO0 JICUEHUs — B MIX TUATIA30HE J103.

Kom0unupoBanHasi Tepanus

Jlpyroli BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K CIoco0aM JIeUeHHsl C NpPUMEHEHHEM
bapMareBTHYECKH MPHUEMIIEMbIX KOMITO3ULINH, COAEPIKAINX COeIMHEHNE COTJIACHO HACTOSALIEMY
U300peTEeHNI0 Kak B BHAE XHUMHYECKH YHUCTOrO COEOUHEHHUs, TaKk M HeoOs3aTeIbHO
JOTIOJHUTENIBHO ~ CONEPIKAINEro  JOMOJIHUTENbHbIE  HMHIPEAMEHThL. Takue  KOMITO3UIIMU
NPEAYCMOTPEHBl Ul TNPUTOTOBJIEHUS W TPUMEHEHHUS OTHENbHO WM B KOMOMHMPOBAHHOMN
tepanuu. [{nsa npuroroBneHus (apMaLeBTHUECKUX KOMIO3MLIMN M3 COEIWHEHHH COTrJIacHO
HACTOSIIIEMY M300pETeHUI0, HHEPTHbIE (hapMalleBTUUECKH MPHEMIIEMbIE HOCHTENH MOTYT ObITh
KaK TBEPIBbIMHU, TaK M KUAKUMHU. TBepable (HOpMBI MpenapaToB BKIIOYAIOT B Ce0sl MOPOLIKH,
TaOJIeTKH, IUCTIEPTHPY EMbIE TPAHYIIbI, KaICyJbl, 00JaTku U cynnosuropun. [Topormku u TabneTku
MOTYT COAEepkKaThb MNPUOIM3UTENBHO OT 5 mNpUOIM3HTENbHO 10 95 NpPOLIEHTOB AKTHBHOTO
uHrpeauenrta. l[loxxopsimue TBepAble HOCUTENM W3BECTHBI B JAHHOM OOJACTH TEXHUKH,
HarpuMep, KapOOHAT MarHus, CTeapaT MarHus, TaJbK, Caxap WM JlakTo3a. TabjaeTku, mopouKy,
o0NaTKM ¥ KarcCyJbl MOXKHO HCIIOJIB30BaTh B KAueCTBE TBEPABIX JIEKAPCTBEHHBIX (OpM,
NOAXOMALINX ISl TMEepOopajbHOro BBeneHUs. Ilpumepsl (apManeBTUYECKH MPHEMJIEMbIX
HOCHUTeNeH 1 CrIocoOOB MPOU3BOACTBA ISl PA3JIMYHBIX KOMITO3UIIMHA MOJKHO HAWTH B JOKYMEHTE
A. Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing
Co., Easton, Pennsylvania.

Heorpannuuparomye npuMepsl JOMOJHUTENBHBIX JIEKAPCTBEHHBIX CPEICTB U aKTHBHBIX
CPEACTB, MPUMEHHUMBIX B KOMOMHHMPOBAHHOW TEpANuU JJIsl JICYEHUS MAJSIPUH, BKJIIOYAIOT
cnenyromue: Coartem® (Novartis International AG, Basel, Switzerland; apremerep +

nmomedantpun),  Eurartesim®  (Sigma-Tau  Pharmaceuticals, Inc. Rome, Ttaly;

IUTUAPOAPTEeMU3NHUH-TTUNepakBuH), Pyramax® (Shin Poong Pharmaceutical Co., Ltd., Seoul,
Korea, mmuponapummn-aprecyHar), ASAQ Winthrop® (Sanofi SA (Gentilly, France)/DNDi
(Geneva, Switzerland); aprecynar + amonuaxus), ASMQ (Cipla Limited (Mumbai, India)/DNDi1,
aprecynat + meduoxun), SPAQ-CO™ (Guilin Pharmaceutical Co., Ltd. (Shanghai), amonuaxun
+ cynedanokcun, nupuMmeramuH), Artesun® (Guilin Pharmaceutical, aprecynar), apremerep,
apTeCyHaT, AUTHAPOAPTEMHI3HHUH, JTIOME(paHTPUH, aMOAUAXUH, Me(JIOXHH, MUNIePaKBHH, X UHUH,
XJIODOXHMH, AaTOBAaKBOH M MPOTYaHWI U  CyJb(paJOKCUH-MUpUMETaMuH, TageHOKBUH
(Glaxosmithkline), OZ439/PQP (Sanofi), OZ439/FQ (Sanofi), KAE609 (Novartis), KAF156

(Novartis), DSM265 (NIH/Takeda) umu MK-4815 (Merck & Co., Inc, Powles er al,

2
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Antimicrobial Agents and Chemotherapy 56(5): 2414-2419(2012)). Bribop Ttakmx
JOTIOJTHATEIIbHBIX AKTHBHBIX HHIPEANEHTOB OYAET MPOBOAUTHCS B COOTBETCTBUU C MMEIO LITUMHCS
3a00NI€BAaHMSIMA WJIM HAPYIICHUSIMH, TPU KOTOPBIX JKEJaTelbHA TEpamus, Kak OIpPEneseHO
JIeYaIuM BpauoM HJIH IPYTUM MOCTABIIUKOM MEAHIIMHCKUX YCIYT.

Taxum oOpa3oMm, HacTosilee M300peTEeHHe TakKe OTHOCUTCS K Crnoco0aM NMPUMEHEHUs
coequnenuii popmyner (I'), (I), (IA), (IB), (IC), (ID) wm (IE) mnm ux ¢apmaueBTHUECKH
NpUeMIIEMON COJM JJIsl UHIMOMPOBAaHUS TUTa3MernciHa X, ruasmernicusa IX ninm nnasmencuna X u
IX, nns neyenus nHGpEKUUN, BbI3BAaHHON Plasmodium, uny nist nedeHus: MaJsipuy, e crocod
JOTIOJTHUTEIPHO BKJIIOYAET BBEACHHE HYXKIAIOIIEMYCsl B 3TOM CYOBEKTy OIHOro miu Oolsee
JOTOJHUTENBHBIX ~ MPOTHBOMAISPUMHBIX  cpeacTB. COrinacHO  HEKOTOPBIM  BapUaHTaM
OCYLIECTBIIEHHsI, OMHO UJIH OOJIee TOMOJHUTENBHBIX TPOTHBOMANIIPUHHBIX CPEJCTB BHIOUPAIOT U3
IPYIIBI, COCTOSLIEH M3: apTeMerepa, JoMe(daHTpUHA, TUTHAPOAPTEMU3MHUHA, MMUIIEPAKBUHA,
NMPOHAPUIINHA, apTeCyHaTa, aMOAWaxuHa, Me(dIoXuHa, Cyiab(pagoKCuHa, NTUPUMETAMHHA,
momMe(haHTpHUHA, XMHIHA, XJIOPOXHHA, AaTOBAKBOHA U MPOTYaHHJIA.

IIpumepsl

ACN = aueToHUTpUI

AcOEt = stunauerar

BusP = duc(tpu-mpem-6yrundocdun)namnaauii (0)

DCM = guxnopmeTtan

DIAD = guusonpomnuna3onukapOoKCuiaT

DIEA = N,N-1un30nponisTUIaMUH WIH OCHOBaHUE XYHHUTa

DMF = N,N-numetuidopmamua

DMP = nepitonunan Jlecc-Maptuna

DMSO = gumeTuncynbhokcun

EDC = EDCI = 1-3tun-3-(3-auMeTHIaMUHOIP O )KapOOTUIMH T

EtOAc = sTunauerar

9 = Yachl

HOBt = rugpokcubdenzorpuaszon

LCMS = xxuakocTtHasi xpoMatorpadusi/Macc-CrieKTpOMETPHs

LHMDS = LiHMDS = 6uc(TpuMeTHIICHITII )aMUL JINTHS

LiAlH4 = ayroMorunpua JuTHs

MHH = MUHYTBI

Me = metun

MeOH = CH30H = metanon

NaBH4 = 6oprunpun HaTpus



92

Na»SO4 = cynbdar HaTpust

NH4Cl = xnopun aMMOHHS

Pd(dppf)Clz = nuxmnopun [ 1,1'-6uc(nudenundochuno)dpeppouet|namnaus (I11)

SFC = cBepxkpuTHUYECKas! JKUAKOCTHAsI Xpomartorpadus

TBAF = rerpa-u-Oyrunammonus gpropun

TEA = Tpustunamus

TFA = TpudropykcycHas KUCIOTa

THF = Terparuapodypan

TMS = Tpumernncunun

CDCls = mspxenbiii xnopodopm

CD30D = Tsxenblil METaHOI

1 crangaptHas armocdepa [atM] = 101325 ITackans [[1a] = 14,6959488 ¢yHT./KB. 110IIM

3Ha4ueHUs COKpAIlEHUIl B CHEKTpax sAEpHOrO0 MArHUTHOTO PE30HAHCA IPENCTABIIEHbI
HIDKE: ¢ = CHUHIJIET, 1 = nyOJer, Ax = NBOWHON AyOJeT, AT = ABOMHON TPUIUIET, AMA = ABOWHOMN
nybaer ny0ieToB, CENT = CEeNT, T = TPUIUIET, M = MYJIbTHILIET, YIIUD. = YIIMPEHHbIH, YIIUP. C =
YIIUPEHHBIN CUHIJIET, KB = KBAapTeT, J = KOHCTaHTa CBs3bIBaHusA U I'n = ['epw.

Heckonbko €rnoco0OB MONy4eHUs] COENMHEHUIH COIJIACHO HACTOSIIEMY H300pETeHHIO
onucanbl B nocienyroumunx Cxemax u Ilpumepax. McxonHble BelecTBa U IPOMEKYTOUHbIE
COEMHEHUs] PUOOpeTaATd U3 KOMMEPYECKUX HUCTOUYHUKOB MO OOIIEM3BECTHBIM KaTajoraM Wiu
NOJIy4adl C UCIOJIb30BAHUEM H3BECTHBIX METOMUK, WM KaK MPOMJUTIOCTPUPOBAHO HWHBIM
oOpaszom. HekoTopble 4acTO MCHOb3yeMble MyTH MoJyueHus coenuHeHui Gopmyiet (I') wu (I)
onucaHbl B nocnenyroumx Cxemax. B HEKOTOPBIX Cilydasix, MOPSIIOK MPOBEACHUS PEAKLIMOHHBIX
CTaIHil HA CXeMaX MOXKET ObITh M3MEHEH C LIEJIbI0 O0JIErYUTh MPOTEKAHUE PEAKIH TN N30eKaTh
HEJKEJATENIbHBIX ~ MPOAYKTOB peakuuu. B ueprekax XHUMHYECKHX CTPYKTYpP MOXKET

UCTIOJIb30BATHCS 3Be3104Ka (), KOTOpasi yKa3bIBAET HA PACIIONOKEHUE XUPATBHOTO LIEHTPA.
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ITpomesxyTounble coemuHeHus: (gopmynsl S-2, B koropeix hal mpencrasisier coboii
ranore, takoi kak Cl, Br u I, monyuaroT u3 coenunenuit S-1 mocne kapOOHHIMPOBAHUS B
NPUCYTCTBUHM CIHUPTAa. BOCCTaHOBIEHHE KETOHA B COENUHEHMSX S-2 MOXET IPOBOAUTHCS
paLeMHUYecKu ¢ HCTOJNIb30BAHHEM MCTOYHHMKA Tuapuna, Takoro kak NaBHy mmm LiAlH4, wmm
CTEPEOCENIEKTUBHO C UCIIOJIb30BAHUEM KAaTAJIUTUYECKOTO aCHMMETPUUECKOr0 F'UAPUPOBAHUS UIIN
Ounokaranausza (KeTopeaykrassl) ¢ nojaydenueM cnuptoB S-3. [Tytem oOpaboTku coenrHeHmin S-3
N-zamumeHHbIM  UMHHONHpUMHIOHOM  S-4 (WO 2017142825) B ycnoBusix MutiyHoOy
MOJy4arOT MPOMEXYTOUHble coeAuHeHust S-5. B kauecTBe ajbTepHATUBBL, CIUPT B
MPOMEKYTOYHBIX COSAMHEHUSIX S-3 MOJKET OBITh TPAHC(HOPMHUPOBAH B YXOISLIYIO TPYIIIY, TAKYIO
KaK ME3MJIaT, TO3WJIAT HJIM TaJIOreH, KOTOpast MOXKET ObITh 3aMelleHa HIMUHOMTMPUMUIOHAMU S-4
C MOJy4eHHEM MPOMEXYTOUHBIX coequHeHui S-5. IlyreM kaTanusupyemMoro KHUCJIOTOM WM
OCHOBaHHEM THIPOJIN3A WM TUAPUPOBAHMS CIOKHOTO 3upa S-5 ¢ mocnenyrommumM CoueTaHneM
C aMMHaMHM S-7 MOJIy4aroT IPOMEXYyTOUHbIE COeIUHEHUs S-8, roce yiaaeHus! 3alUTHBIX [Py
C KOTOPBIX MOJIYHYarOT MPOAYKTHI (OpMyJIbl S-9.

B3anmopelcTBus, YYBCTBUTENbHbIE K BIAare WIH BO3AYXY, IPOBOAMIN BHYTPHU
NepYaTOYHOH KaMepbl WM B aTMocdepe a30oTa WIM aproHa C HCIOJIb30BAHHEM O€3BOIHBIX
pacTBopuTeniell U peareHTOB. PasBUTHe peakiuii Ompeaesui JIMOO METOIOM aHAJUTHYECKOH
toHkocynoitHol xpomarorpadpuu (TLC), oOpraHO mpoBommmoii Ha mnactuHax s TLC ¢
NPEABAPUTENEHO HAHECEHHBIM MOKPBITHEM, JTHOO METOIOM KHIKOCTHOH Xpomarorpadun/macc-
cnextpomeTpuu (LC/MS).

OO6bruHO ncnone3yemast mist ananutudeckoii LC-MS cocrosina u3 mnargopmer Waters

ZQ"™ ¢ uoHu3aLMeEH 5NEeKTPOPACbIEHHEM U NETEKTUPOBAHHEM MONOKUTENLHO 3apsKEHHBIX
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nonoB 1 HPLC-cuctemsr Agilent 1100 ¢ aBrocammiepom. Kosiorka 0OBIYHO MpeacTaBisijia CoOO0i
Waters Xterra MS C18, 3.0 x 50 mm, 5 Mxm, unu Waters Acquity UPLC® BEH C18 1.0 x 50 mm,
1,7 mxm. CkopocTh MOTOKA cocTaBsia | MJI/MUH, U BBOOUMBIH 00beM cocTaBiisut 10 Miin. Y®-
oOHapy»xeHue npoBonuin B fuana3one 210—400 um. [logsrmkHas ¢asa cocTosiia U3 paCTBOPUTENS
A (Bogma ¢ 0,05% TFA) u pactBopurens B (MeCN c¢ 0,05% TFA) ¢ ucnonb3oBaHueM rpaguenra;
100% pactBopurens A B teuenue 0,7 muH, usmeHenue 10 100% pacrtsopurens B B reuenue 3,75
MUH, yaepkusaHue B TeueHue 1,1 muH, a 3arem Bo3spat 1o 100% pactsopurens A B TeueHue 0,2
MUH.

IIpouenypsr npenaparuBHoii HPLC-ouncTku OOBIMHO TPOBOAMIIN C HCIIOIB30BAHHEM
a100 CHCTEMBbl HAIPABICHHON MacC-CIEKTPOMETPHUM, WM CHCTEMBbl O€3 HaIpaBJIEHHOCTH IIO
Macce. OOBIYHO UX MPOBOAMIIN Ha XpoMarorpadpudeckoii padoueit cranuun Waters, OCHaIEHHOM
LC-MS-cucTembl, coCTosILIEH U3: OHOKBaAPYHoabHOM MS-cuctembl Waters ZQ'" ¢ noHu3aiueit
3JIEKTPOpACIIbUIEHHEM, MpaAneHTHOro Hacoca Waters 2525, nrskekTopa/kosuiektopa Waters 2767,
AMOAHOMATpUUHOro aerekropa Waters 996; ycnoBus mnposeneHuss MS: 150-750 a.e.m,
HJIEKTPOPACIIBIICHNE TOJIOXKUTENIBHO 3apsDKEHHBIX HMOHOB, MS-ympasisiemblii cOOp JaHHBIX,
xosonka Waters SUNFIRE® C-18 5 mxm, 30 MM (BHyTp. auam.) x 100 mm. ITomsuskabie basbi
cocrosiin u3 cMmecedl aneronutpmwia (10-100%) B Bome ¢ 0,1% TFA. Ckopoctu moroka
noanepskuBaiu npu SO0 MI/MUH, BBOAMMBIA 00beM coctaBysii 1800 Mk, u auanazoH Y@-
nerekTupoBaHus coctasisul 210—400 HM. AnbTepHATUBHO Hcnonb3yemasi npenapatubHas HPLC-
cucTeMa  TpencTaBisuia  coboit  pabouyro  cranmmroo  Gilson,  cocrosimyr  u3:
unkekTopa/komekropa Gilson GX-281, nerekropa Gilson UV/VIS-155, nacocos Gilson 333 u
334, u nubo konoHku Phenomenex Gemini-NX C-18 5 mkm, 50 MM (BHYTp. auam.) X 250 mm,
mbo xonmonkn Waters XBridge™ C-18 5 mxkm OBD™, 30 mm (BHyTp. amam.) x 250 mm.
IMonewxubIe (haszwl cocTosiu U3 cMeceit aneronutpuia (0-75%) B Boxe ¢ 5 mmoss (NH4)HCO:s.
Ckopoctu notoka nogaep:kuBayiv npu SO my/muH aist kojjonkn Waters Xbridge™ u 90 mur/muH
1t KojoHkH Phenomenex Gemini. /luana3oH BBOAMMBIX 00beMOB cocTaiisii 1000-8000 Mk, u
nuanazoH Y ®-nerekrupoBanusi coctaBysil 210-400 nm. I'pagueHTsl MOABHXKHON —(as3bl
ONTHUMHU3HUPOBANIN [JIs1 KOHKPETHBIX COEJUHEHHH. B3aumMonmelcTBusi OCYIIECTBISUIM  C
UCIIOJIB30BAHUEM MHKPOBOJHOBOTO HM3JIYYEHHs, W OOBMHO NPOBOIWJIM C HCIOJIb30BAHUEM
peaktopa Emrys Optimizer npomsBonctBa Personal Chemistry wmu peaktopa Initiator
npon3BoacTBa Biotage. KoHIeHTpupoBaHue pacTBOPOB MPOBOAWINA Ha POTOPHOM HCIIAPHUTENIE B
YCIOBHSX  TOHIKEHHOTO JAaBieHus. @idm-xpomarorpadguio  OOBIMHO HPOBOOWIH €
HCTIONBb30BaHMeM JmOo anmapata ans duam-xpomarorpaduu Biotage® (Dyax Corp.), mubo
anmapara ISCO CombiFlash® Rf, mu6o Ha cucreme ISCO CombiFlash® Companion XL Ha

cumukarene (32-63 mxm, pasmep mop 60 A) B mpenBapHTENbHO 3aTONHEHHBIX KapTPHIKAX
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yKa3aHHOro pasmepa. Eciu He yka3aHo uHoe, To crniekTpbl 'H-SIMP peructpuposanu Ha 500 MI'ix
cnektpomeTtpax B pactBopax B CDCls. Xumudeckue CABUTH MPUBOIMIN B MIJUTMOHHBIX JOJISIX
(M. 1.). Terpamerrmncunan (TMS) ncnonp3oBaiy B Ka4eCTBE BHYTPEHHETO CTAHIAPTA B PACTBOPAX
B CDCIs;, n ocrarounsrii nmuk CH3OH wim TMS wncnonp3oBany B KauecTBe BHYTPEHHETO
cranpapta B pactBopax B CDs;OD. Koncrantel ces3biBanus (J) mpusommnu B Iepuax (I'm).
XHpaJbHYI0 aHAJTUTHYECKYIO XpoMaTorpado Hauboiee 4acTo MPOBOIMIIN Ha OJHOMN U3 KOJIOHOK
CHIRALPAK® AS, CHIRALPAK® AD, CHIRALCEL® OD, CHIRALCEL® IA wmm
CHIRALCEL® OJ (250 x 4,6 mm) (Daicel Chemical Industries, Ltd.) ¢ yka3aHHBIM MPOIEHTHBIM
conepskanueM ubo staHona B rekcane (%o Et/Hex), nubo u3onponanona B rentane (%o IPA/Hep),
B KAauecTBE M30KPATHUECKUX CHCTEM pacTBOpuTeneil. XUpajlbHYIHO IpernapaTUBHYIO
XpoMarorpaduio MpoBOAMIN Ha onHol u3 konoHok CHIRALPAK® AS, CHIRALPAK® AD,
CHIRALCEL® OD, CHIRALCEL® IA, CHIRALCEL® OJ (20 x 250 mm) (Daicel Chemical
Industries, Ltd.) ¢ TpeOyeMbIMH M30KpAaTHYECKUMU CHCTEMaMH PAaCTBOPHUTENEH, YKa3aHHBIMU B
YCIOBUSIX MPOBENCHHS XUPAJbHOW AHAIUTUYECKOH XpOMaTorpaduu HIM CBEPXKPHUTHYECKOM
»xuakoctHoit xpomarorpaduu (SFC).

Cnenyer moOHMMATh, YTO XUPAJbHBIA LIEHTP B COEANHEHUH MOXKET CYLIECTBOBATDH B «S»
Wi «R» crepeokoHpUrypanuy, Wi B Buae cMecu obomx. B Monekyne, kaxpas CBsi3b,
u300pakeHHass B BUZE MPSIMOM JIMHUKM OT XUPAJIbHOTO LIEHTpa, BKIrO4aeT B cedst oba (R) u (S)

CTEPCONU3OMEPA, a TAKIKE UX CMECH.
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ITpumep 1A
4-(4,4-n3TIN-2-UMIHO-0-0KcoTeTparuaponupuMuant- 1 (2H)-ni)-N-(($)-2,2-

IMMETHIIX POMaH-4-1I1)XpOoMaH-6-kapOokcaMu

MBac
HN*’M“MH
0 Pd{dppfiCl, Yoy, .
o7y aﬁ EigN, €O NaBH. ' 1.4
- e -
o 2 MeOH, 80 °C. 484 MeOH, 0°C 1y PPh, DIAD
iIir THF, 0°C, 24
11 12 1-34 8 1-3B
0 NBoc =0
- N TMSOK NS
e |
) f THF, k1., 24 ,r?wwl‘@{g ~
070" K 07 0H
1.5A & 1-5B 1.5 1.6A

NH,

i NBoc <0 N
1 IJ NN HN "N’\ﬂ R
o L1 A Ls

S0 N TFA T Iﬁ
", = b &

EDC, HOBY, k., 16 4 \ OFNH DCM, 1. 2 4 ~ N
5 L0
1-8A 7L-{3f]\@$ Mpumep 1A o

Cranus A: merui-4-okcoxpoman-6-kapOokcunar 1-2

K pactBopy 6-Opomxpoman-4-ona 1-1 (35 r, 154 mmons) B MeOH (120 mu) mpu 25°C
nobasnsn Pd(dppf)Clz (11,28 r, 15,41 mmonb) u TpusTiiiamuH (64,5 mu, 462 mmons). PactBop
nepemewmBaiu pu 80°C B Teuenue 48 4 B atmochepe CO (50 ¢yHT./kB.m101IM). PeakunonHyro
CMECh OXJIAKAAJTH A0 KOMHATHOW TEMIEpaTyphl, a 3aTeM KOHLEHTPHUPOBAJIU B YCIOBHSX
NOHW)KEHHOTO JIABJIGHUS C TOoJy4deHHeM octatka. OCTaToK OYHINAIN MeTOonoM  (uidii-
xpomarorpadun Ha cunmkarene (ISCO®; ¢usm-kononka Agela® ¢ cunukarenem CS (120 r),
smoeHT = rpaaueHT 10% stunanerar/merposeinslii 3¢up @55 Mi/MUH) € TOTyYeHHEM MeTHII-4-
OKcoxpoMaH-6-kapOokcuiara 1-2.

MS (ESI) m/z: 248,1 (M+41+H")

"H-AMP (400 MI'u, CD30D) & 8,49 (n,./=2,0 T, 1 H), 8,12 (nn, J = 8,8, 2,0 I'ny, 1 H),
7,08 (o, /=28,81Tw, 1 H), 4,60 -4,65 (m, 2 H), 3,89 (¢, 3 H), 2,85 (1,/=6,4T1g, 2 H).

Cranus B: metun-4-runpokcuxpoman-6-kapookcunar 1-3A u 1-3B.
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K pactBopy metuin-4-okcoxpoman-6-kapbokcunara 1-2 (15 r, 72,7 mmons) 8 MeOH (100
i) npu 0°C mopumsimu nobasisuin Ooprugpun Hatpust (3,03 r, 80 mmons). 3arem, cMech
nepememmBany npu 0°C B reuenue 1 4. 3arem, cmech racuim nqodasineHneM HacbimeHHOoro NH;Cl
(50 M), 3aT€M KOHLEHTPUPOBAIU B YCIOBUSX MOHWKEHHOTO IABJIEHHS C MOJYYCHHEM OCTaTKa,
nobasysu Boxy (100 mun), sxkctparuposanu EtOAc (50 M % 2). OObenuHeHHbIE OPraHUYECKUe
SKCTPAKTBhI MPOMBIBATIN CONEBBIM pacTBopoM (50 mun), cymman Han NaxSOs, ¢unsrpoBanu u
KOHLIGHTPUPOBAIM B VCIOBHUSIX TIIOHM)KEHHOTO JABIEHWS, OUHINAIH METONOM  (pdI-
xpoMmarorpadun Ha cuimkarene (ISCO®; ¢mm-kononka Agela® ¢ cunmukarenem CS (40 1),
3MIOEHT = rpagueHTt 0~22% sTunanerar/neTponeinsiii 3¢gup @50 Mi/MHUH) ¢ TOTy4YeHHEM METUJI-
4-runpokcuxpomaH-6-kapOokcunara 1-3A u 1-3B.

MS (ESI) m/z: 209,0 (M+H").

'H-SIMP (400 MI', xnopopopm-d) & 8,03 (1, J = 2,0 I'u, 1H), 7,86 (ux, J = 2,0, 8,8 I'ny,
1H), 6,85 (n, /=8,8 'y, 1H), 4,82 (c, 1H), 4,41 - 4,24 (m, 2H), 3,87 (¢, 3H), 2,20 - 2,05 (m, 3H)

Cragus C: (F)-metun-4-(2-((mpem-0yTOKCUKapOOHUIT)UMHUHO )-4,4-TU3 TUIT-6-
okcoreTparuaponupuMuani- 1 (2H)-mm)xpoman-6-kapookcunar 1-5A u 1-5B.

K pacTBopy (Z2)-mpem-6ytun-(4,4-nu3THn-6-okcorerparuaponupumuauH-2( 1 H)-
wnneH)kapOamara 1-4 (12,94 r, 48,0 mmonb), MeTHI-4-rHApOKCUXpOMaH-6-kapOokcmnaTa 1-3A
u 1-3B (10 r, 48,0 mmounb) u Tpudenundocduna (25,2 r, 96 mmons) B8 THF (50 mur) mpu 0°C B
armocepe N2 no karusim nobasisin DIAD (18,86 mut, 96 mmoib). CMech nepeMenmBaiy mpu
0°C B TeueHue 2 4. PeaklIMOHHYIO cMeCh racwiu nqodaBieHrneM Boabl (60 MIT) U SKCTparupoBaju
stunaneratoM (50 mu x 2). OObeaMHEHHbIE OPTaHUYECKHE HKCTPAKTHI MPOMBIBAIH COJIEBBIM
pactBopoM (50 mut), cymmmu Hax NaxSQs, GUIBTPOBAM M KOHLIEHTPUPOBAIU B YCIIOBUSX
NOHW)KEHHOTO JaBJIEHUsI C TMIOJIyY€HHEM OCTaTKa, KOTOPBI OYHMINAIA METOAOM  (JIdIi-
xpomarorpadpun Ha cumkarene (ISCO®; ¢mm-kononka Agela® ¢ cunukarenem CS (40 1),
smoeHT = rpaguent 0~25% stunanerat/merponerinsiii 3gup @S0 ma/muH) ¢ nonydenuem (F)-
mMeTui-4-(2-((mpem-6yTokcukapOOHIT ) MIMUHO)-4,4- TU3 THII-0-OKCOTETParuAp O PUMHUTHH-
1(2H)-un)xpoman-6-kapbokcunara 1-5A u 1-5B.

MS (ESI) m/z: 460,2 (M+H").

TH-SIMP (500 MI i, xnopodopm-d) & 7,75 (nn, J = 2,0, 8,5 T, 1H), 7,60 (c, 1H), 6,82 (x,
J=85Tn, 1H), 6,37 (nn, J = 7,0, 10,1 I'u, 1H), 4,43 (M, 1H), 4,22 (M, 1H), 3,85 - 3,78 (M, 3H),
2,84-2,70 (m, 1H), 2,62 - 2,44 (m, 2H), 2,11 - 2,03 (m, 1H), 1,79 - 1,59 (m, 5H), 1,50 (¢, 9H), 1,02
- 0,89 (m, 6H)

Cranus D: meTHi-4-(2-((mpem-6yTokcrkapOOHUIT)UMHHO )-4,4- U3 THIT-0-

OKCOTeTparuaponupuMuani- 1 (2H)-umn)xpoman-6-kapbokcunar 1-SA
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Metun-4-(2-((mpem-0yTokcuKapOOHMIT) UMHIHO )-4,4- T3 TUII-6-
okcoTerparuaponupuMuan- 1 (2H)-un)xpoman-6-kapbokcmnar 1-SA (6,5 1, 14,14 mmonb)
ountanu meronoM SFC Ha (Anmapar SFC 5; Cnioco6: xononka DAICEL CHIRALCEL OD (250
MM X 50 mm, 10 mxm); yenosust: 0,1% Bomga. NHz MeOH, crapt B 40%, ¢dunum B 40%, ckopocts

notoka  (mi/mmu) 200 BBenenne  150) ¢ momyuenmem  metun-4-(2-((mpem-

OyTOKCHKapOOHMIT)UMUHO)-4,4-THATHII-0-0KCOTETparuAponmupuMuanH- 1 (2H)-nn)xpoman-6-
kapOokcunara 1-SA (Rt = 6,460 muH).

MS (ESI) m/z: 460,2 (M+H").

1-5A: 'H-IMP (500 MT'11, xnopodopm-d) & 10,10 (¢, 1H), 7,75 (an, J = 2,0, 8,5 ', 1H),
7,61 (c, 1H), 6,83 (1, J=8,5 ', 1H), 6,45 - 6,31 (m, 1H), 4,51 - 4,39 (m, 1H), 4,25 - 4,20 (m, 1H),
3,82 (c, 3H), 2,82 -2,70 (m, 1H), 2,61 - 2,48 (m, 2H), 2,11 - 2,03 (m, 1H), 1,79 - 1,61 (m, 4H), 1,51
(c, 9H), 1,03 - 0,90 (m, 6H)

Cragus E: 4-(2-((mpem-0yToKCcUKapOOHII ) UIMUHO)-4,4-TUI THII-O-
okcoTeTparuaponupuMuant- 1 (2H)-un)xpoman-6-kapOoHoBas kuciora 1-6A

K pacTBopy metm-4-(2-((mpem-0yTokcuKapOOHMIT ) MIMUHO )-4,4-TUI THIT-6-
okcoTerparuaponupuMuant- 1 (2H)-un)xpoman-6-kapbokcunara 1-5A (2,2 r, 4,79 mmons) 8 THF
(35 M) nobasmsun Tpumermncrianonar kanus (1,842 r, 14,36 Mmonb). PeakinmoHHy0 cMech
nepemewmnBasiu npu 22°C B Teuenue 1 4. Pacteop 4-(2-((mpem-OyTokcuxkapOOHIT)MUMUHO)-4,4-
IVATUI-60-0KCOTETParuApONnupUMHANH- 1 (2H)-11)x pomaH-6-kapOOHOBOI KHCJIOTBI 1-6A
UCIIOJIB30BAJIM HETTOCPEICTBEHHO Ha CIEAYIOIIeH cTainu Oe3 JOMOJHUTEIbHBIX MAHUTYJISIIUN U
OYHCTKH.

MS (ESI) m/z: 446,1 (M+H")

Cranus F: mpem-0ytun-(1-(6-(((S)-2,2-numernnx poman-4-ui)kapOaMoui )X poMaH-4-1i)-
4 4-nusTUn-6-okcorerparuaponupumunui-2( 1 H)-mwnmmnen)kapbamar 1-8A

K pacTBopy 4-(2-((mpem-0yTOKCUKapOOHMIT)UMHUHO)-4,4- U3 THII-6-
OKcoTeTparuaponupuMuani- 1 (2H)-um)xpoman-6-kapoboHoBoit  kuciorel 1-6A (2,0 1, 4,49
mmogis), EDC (1,721 r, 8,98 mmons), 1H-6en30[d][1,2,3]tpuazon-1-ona 7 (1,213 r, 8,98 mmounb)
u (5)-2,2-numernmxpoman-4-amuna (1,591 r, 8,98 mmons) B THF (35 M) nobasnsiu DIEA (3,14
w1, 17,96 Mmmonb). PeakiimonHyto cmech nepeMernnsain npu 22°C B reuenne 5 4. CMech racuim
nobasnenriem Boxbl (10 mu) m skcrparmpoBanu EtOAc (30 mi x 3). OpraHuueckue ciiou
NPOMBIBAIM  COJNEBBIM pactBopoM (30 wur), cymwmmm Han NaxSQOs, ¢unsrpoBamn u
KOHLIEHTPHUPOBAIM B YCJIOBHUSX BaKyyMmMa C IOJYyYE€HHEM HEOYHINEHHOTO MPOAYKTA, KOTOPBIA
ountnanu mMeroaoMm (udii-xpomarorpaduu Ha cuukareie (ISCO®; ¢msm-kononka Agela® c

cunmukareneMm CS (40 1), smroent = rpanueHT 0~26% AcOEt/nerponeiinsiii s3¢pup @50 mi/MuH) ¢
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noiydenuem mpem-0ytun-(1-(6-(((S)-2,2-mumernnxpoman-4-un)kapdamonn)x pomaH-4-ui)-4,4-
aaTHI-6-0kcoTeTparuaponupumunii-2( 1 H)-nnunen)kapbamara 1-8A.

MS (ESI) m/z: 605,4 (M+H")

TH-SIMP (400 MT 1, xtopodpopm-d) 6 10,10 (¢, 1H), 7,51 (¢, 1H), 7,39 (n, J= 8,4 T'y, 1H),
7,25 -17,22 (m, 1H), 7,16 (1, J = 7,6 'y, 1H), 6,92 - 6,75 (M, 3H), 6,48 - 6,34 (M, 1H), 6,07 (1, J =
8,8 I'u, 1H), 5,53 - 5,39 (m, 1H), 4,44 (o, /= 11,2 'y, 1H), 4,20 (1, /= 11,2 'y, 1H), 2,83 - 2,67
(M, 1H), 2,58 - 2,46 (m, 2H), 2,27 (m, 1H), 2,07 (M, 1H), 1,84 - 1,56 (m, 7H), 1,50 (c, 9H), 1,43 (c,
3H), 1,35 (c, 3H), 0,92 (m, 6H)

Cranus G: 4-(4,4-nu3TUn-2-UMHUHO-6-0KCOTETparuaAponupuMuans- 1 (2H)-um)-N-((5)-2,2-
IMMETUIX poMaH-4-min)xpoMaH-6-kapookcamun (Ilpumep 1A)

Pacteop mpem-Oytun-(1-(6-(((S)-2,2-aumeTnnxpoman-4-mi)kapOamMont)XpoMaH-4-ui)-
4 4-nuyTHn-6-okcorerparuaponupumunus-2( 1 H)-ununex)kapdamara 1-8A (2,4 r, 3,97 MmoIb) B
DCM (15 min) u TFA (3 mn) nepemeruBanu npu 20°C B Tedenne 2 4. CMeCh KOHLIEHTPHPOBAIIH
B YCJIOBUSIX BaKyyMma C IOJIydeHHEM HEOYHIIEHHOrO NMPOAYKTA, KOTOPBIH OYHINAIA METOAOM
npenaparusHoii HPLC (0,1% TFA) (Anmapar EG; Crioco6: xononka Waters XSELECT C18 150
x 30 MM x 5 mkMm; Ycnosusi: Boga (0,1%TFA)-ACN crapt B 22 ¢unum B 55, Bpemst rpaguenra
(Mun) 11, Bpems ynepxusanust 100% B (mun) 2, ckopocTts nmotoka (Mi/muH) 25, BBenenue 10) ¢
MOJIyYEeHUEM 4-(4,4-mn3TNN-2-UMUHO-0-0KcoTeTparuaponupuMuant- 1 (2H)-um)-N-((5)-2,2-
IUMETHIIX poMaH-4-1i1)xpomaH-0-kapookcamuna (Ipumep 1A).

MS (ESI) m/z: 505,3 (M+H")

'H-AAMP (400 MTI'u, metanon-ds) § 8,54 (n, J = 8,8 'y, 1H), 7,70 (1, J = 8,0 ', 1H), 7,64
(c, IH), 7,18 - 7,08 (m, 2H), 6,90 (n, /=8,4 ', 1H), 6,83 (1, J=7,2T'1, 1H), 6,74 (n, /= 8,0 I'y,
1H), 5,54 - 5,38 (m, 1H), 4,57 - 4,44 (m, 1H), 4,22 (1, J= 10,8 'y, 1H), 2,93 - 2,67 (M, 3H), 2,27 -
2,17 (m, 1H), 2,12 - 2,10 (m, 1H), 2,10 - 2,00 (m, 1H), 1,83 - 1,63 (M, 4H), 1,44 (c, 3H), 1,34 (c,
3H), 0,98 - 0,93 (M, 6H)
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IIpumep 2A
4-(4,4-n3TIN-2-UMIHO-6-0KcoTeTparuaponupuMuani- 1 (2H)-ni)-N-((35,4R)-3-

TUAPOKCH-2,2-TUMETHIIX pOMaH-4-1iT)XpOMaH-6-kapOOKCaMu g
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Cranus A: (S)-meTun-4-ruipokcuxpoman-6-kapOokcunar 2-2A

PactBop mypasbpuHO# kKucnotsl (30 r, 652 Mmonb) u TpusTHiiamMuHa (120 T, 1186 MMonb)
B DMF (320 mu1) mepemernuBaiu B TedeHHe 15 MHH, 3aTeM HO0aBIISIIH METUI-4-OKCOXPOMAaH-0-
kapOokcmmar 2-1 (40 r, 194 wmmomb) u (S,5)-N-(napa-tonyoncynsdonnn)-1,2-nudennn-
starguamMuH(xyop )(napa-uumon)pytenui (II) (1,234 r, 1,940 Mmoub), ¥ IepeMeLTHBaIA CMECh B
teuenue 10 4 mpu 25°C. Cmech pazbasisim Bonoit (300 Mt u sxcrparuposanu EtOAc (250 mu x
3). Opraauyeckue CJIIOM MPOMBIBAJIN COJIEBbIM pacTBopoM (300 mur), cyummau Haa Oe3BOIHBIM
NazSO4, punbTpoBanu 1 KOHIEHTpUpOBaIH. OCTaTOK OUUIIAIN METOAOM (P II-XxpoMaTorpadpun
Ha cuiukarene (ISCO®; ¢pmmi-kononka Agela® ¢ cunmukarenem CS (150 r), 3110€HT = rpaaueHT
0~30% sTunanerar/merponeiitHslii  3pup @65 wmi/mMuH) ¢ noaydeHueMm  (S)-mermi-4-
THAPOKCUX pOMaH-6-kapOokcuata 2-2A.

MS (ESI) m/z: 209,0 (M+H")

"H-AMP (500 MT'1i, xnopodopm-d) & 8,02 (c, 1H), 7,84 (n, J = 8,50 'y, 1H), 6,83 (n, J =
8,0 I'm, 1H), 4,81 (xB, J=4,0 I', 1H), 4,26-4,39 (m, 2H), 3,85 (c, 3H), 2,59 (n, /= 4,0 I'y, 1H),
2,02-2,15 (m, 2H).
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Cranus B: meTui-4-(2-((mpem-6yTokcukapOOHII)UMUHO)-4,4- T3 THIT-6-
OKCOTeTparuaponupuMuani- 1 (2H)-um)xpoman-6-kapookcunar 2-4A

K pacTBopy (£)-mpem-0ytun-(4,4-nusTHn-6-okcorerparuaponupumuana-2( 1 H)-
winaeH)kapoamara 2-3 (40 r, 149 mmornb), MeTuin-4-ruipokcuxpoman-6-kapookcunara 2-2A (30
r, 144 mmonb) u tpudenmnndocpuna (48 r, 183 mmons) B THF (500 mur) mpu 0°C B atmocdepe N2
no kamsiM nodasisun (£)-muusonponuinuases-1,2-mukapookcunar (34,0 miu, 173 mmods).
3areM, cMech nepemewnBaiy npu 25°C B TeueHue 3 4. CMech KOHLIEHTPUPOBAIU B YCIOBHUSIX
BaKyyMa, 3areM ouumanu meroaom (am-xpomarorpaduu Ha cuimkarene (ISCO®; ¢m-
kononka Agela® ¢ cummkarenem CS (150 r), smoent = rpaguent 0~5% AcOEt/DCM @65
MJI/MHUH) €  monyueHueM  MeTui-4-(2-((mpem-0yTokcukapOOHMIT)UMHUHO)-4,4- T3 THIT-0-
OKCOTeTparuaponupuMuani- 1 (2H)-um)xpoman-6-kapookcunara 2-4A.

MS (ESI) m/z: 460,2 (M+H").

"H-AMP (400 MI'1i, xnopodopm-d) & 10,48-10,83 (m, 1H), 7,78 (1, J = 8,8 T'n, 1H), 7,60
(c, 1H), 6,85 (n, J = 8,8 I'y, 1H), 5,93-6,04 (m, 1H), 4,43 (n, /= 11,2 'y, 1H), 4,18 (1, J=11,2
I'u, 1H), 3,82 (¢, 3H), 2,72-2,77 (m, 1H), 2,51-2,56 (m, 2H), 2,04-2,08 (M, 1H), 1,60-1,70 (m, 4H),
1,49 (c, 9H), 0,90-0,99 (M, 6H).

Cragus C: (R)-4-(2-((mpem-6yToKcHKapOOHUIT ) UMHHO )-4,4-TUTUIT-0-
OKcoTeTparuaponupuMuant- 1 (2H)-um)xpoman-6-kapOoHOBasi KUCioTa 2-SA

K pacTBoOpy (R)-meTun-4-(2-((mpem-0yTOKCUKapOOHUIT)UMHUHO )-4,4- T3 TUIT-6-
okcoTerparuaponupuMuani- 1 (2H)-un)xpoman-6-kapbokcunara 2-4A (9,0 r, 19,59 mmons) B
THF (300 mu1) nobapnsuin TpuMeTHiicuianoiat kanus (7,54 r, 58,8 Mmonb). PeakiimoHHy 0 cMech
nepememnBasin npu 22°C B Teuenue 2,5 4. PactBop (R)-4-(2-((mpem-OyToxcukapOOHM)-
UMHHO )-4,4- T3 TUIT-6-0KCOTETparuAponupuMuauH- 1 (2H)-mn)x poMaH-6-kapOOHOBOH  KUCJIOTHI
2-5A WCHONB30BAIM  HEMOCPEACTBEHHO Ha ClEAyroleld craguud  0e3  TOMOJHHUTENbHbIX
MaHMITYJISIUA 1 OYHCTKH.

MS (ESI) m/z: 446,0 (M+H")

Cragus D: mpem-0yTun-(4,4-muatin-1-((R)-6-(((35,4R)-3-runpokcu-2,2-
IVMETHIIX POMaH-4-11)KapOaMoniI )X poMaH-4-11)-6-okcoTeTparugponupumMunud-2( 1 H)-
wiuaeH)kapoamar 2-7A

K pacTBopy (R)-4-(2-((mpem-6yToKCHKapOOHMIT)UMHHO )-4,4-TU3THIT-6-
OKcOTeTparuaponupuMuani- 1 (2H)-um)xpoman-6-kapOboHoBoit kucinotel 2-5A (8,73 1, 19,60
mmogis), EDC (9,39 1, 49,0 mmonb), 1H-6en30[d][1,2,3]rpuazon-1-omna (5,30 r, 39,2 Mmmoib) u
(35,4R)-4-amuHo0-2,2-nuMeTnixpoman-3-ona 2-6 (4,54 r, 23,51 mmons) B THF (300 wmu)
nobasnsimn DIEA (13,69 mi, 78 mmonb). PeakimonHyro cmeck nepemernuBann npu 22°C B

teuerne 16 4. Cmech racumm nodasneHuem Bonbl (80 mut) u sxcTparuposamu EtOAc (80 mut x 3).
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Opranudeckue cjiou NpOMbIBaIH coieBbiM pactBopoM (100 wmu), cymmm Hax NaxSQOs,
(UIbTPOBAIH M KOHLEHTPUPOBAJIU B YCJIOBHUSIX BAKYyMa C TOJYYEHUEM HEOUHIIEHHOTO MPOAYKTA
B BUJIe OECIBETHOTO Macja, KOTOPOe OYHIIAN MeToaoM (umii-xpoMarorpadun Ha CHUJIHKarese
(ISCO®; ¢mm-kononka Agela® c¢ cunukarenem CS (150 r), smroent = rpaameHt 0~30%
STUNALETAT/IIETPONeHHbIN 3dup @65 Mn/MuH) ¢ nonydenuem mpem-0ytuin-(4,4-gpustun-1-((R)-
6-(((35,4R)-3-runpokcu-2,2-TMMETUIIX pOMaH-4-1i1)kapOaMOomT )X poMaH-4-1 )-6-
okcoterparuaponupuMuans-2(1H)-ununeH)kapbamara 2-7A.

MS (ESI) m/z: 621,3 (M+H")

"H-AMP (500 MTI'n, xnopopopm-d) § 10,12 (ymmp., 1H), 7,55 (c, 1H), 7,36-7,43 (m, 1H),
7,25-7,27 (m, 1H), 7,18-7,23 (m, 1H), 6,94 (ar, J= 1,0, 7,5 I'y, 1H), 6,80-6,87 (M, 2H), 6,34-6,43
(M, 2H), 5,11-5,12 (m, 1H), 4,84 (c, 1H), 4,39-4,49 (M, 1H), 4,23 (a1, J=2,0, 11,5 ', 1H), 3,73
(o, J=28,0I'u, 1H), 2,68-2,83 (M, 1H), 2,45-2,56 (M, 2H), 2,05-2,09 (M, 1H), 1,60-1,74 (m, 4H),
1,49-1,50 (m, 12H), 1,28 (c, 3H), 0,90-0,98 (m, 6H).

Cranus E: 4-(4,4-nn3TNN-2-UMUHO-0-0KcoTeTparugponupumMuani- 1 (2H)-nn)-N-
((38,4R)-3-runpoxcu-2,2-nuMeTHIXpoMaH-4-ui)xpoman-6-kapookcamun (Ilpumep 2A)

Pacteop  mpem-Oyrun-(4,4-nustun-1-(6-(((35,4R)-3-ruapokcu-2,2-TuMeTUIX pOMaH-4-
wi)kapOamonin)x pomMan-4-mi)-6-okcorerparuaponupumMuant-2( 1 H)-ununen)kapbamata  2-7A
(14 r, 22,55 mmonb) B 4M HCI B nuokcane (200 mut) nepemernBaiu npu 25°C B Teuenue 10 u.
CMmech KOHLIEHTPHPOBAIHM B YCJIOBUSIX Bakyyma. HeouwuineHHOe BEIeCTBO OYHUINAIA METOAOM
npenapatruBHoi HPLC (Anmapatr ACSSH-PrepL-K2; Cnoco6: xomonka YMC-Triart Prep
C18 250 x 50 mm x 10 mxm™m; Yenosust: Boaa (0,1% TFA)-ACN, crapt B 20 ¢punnm B 50, Bpemst
rpanuenTa (MuH) 25, Bpems yaepxkusanus 100% B (muH) 3, ckopocts notoka (Mi/muH) 120) ¢
nojayueHueM  4-(4,4-nusTnin-2-uMuHO-6-0okcoTeTparuaponupuMuani- 1 (2H)-um)-N-((35,4R)-3-
TUAPOKCH-2,2-TUMETHIX poMaH-4-ui)xpoman-6-kapookcamuna (Ilpumep 2A).

MS (ESI) m/z 521,3 (M+H")

"H-AAMP (400 MI'u, metanon-ds) 8 8,56 (n,J = 8,8 'y, 1H), 7,72 (n, J = 8,4 ', 1H), 7,66
(c, 1H), 7,06-7,14 (m, 2H), 6,89 (1, J = 8,4 'y, 1H), 6,80-6,85 (m, 1H), 6,74 (n, J=8,0 I'u, 1H),
5,30-5,88 (m, 1H), 5,22 (1, /= 8,8 ', 1H), 4,49 (tn, J= 3,6, 11,6 T'y, 1H), 4,21 (1, J= 10,8 I'yy,
1H), 3,75 (g, J = 9,6 T'y, 1H), 2,65-2,87 (m, 3H), 2,16-2,24 (M, 1H), 1,62-1,81 (M, 4H), 1,46 (c,
3H), 1,24 (c, 3H), 0,91-0,98 (m, 6H).

Coenunenus, npencraeieHHble B TaOnumax 1-4, monmydanu crnocoOOM, aHAJTOTUYHBIM
ornmcaHHoMy Ha Cxeme 1 U B OMMCAHHON B HACTOSIIEM AOKYMEHTE SKCIIEPHUMEHTAIbHONW YaCTH.

Hzomeps paznensin merogoMm npenapatusHoi HPLC n/unn npenapatusHoi xupansHoi SFC.
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Taoaunna 1

IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

3A

NH 20

4775

(R)-N-((S)-xpoman-4-um)-4-(4,4-
JUDTHI-2-UMHHO-6-
okcoterparuaponupumuus-1(2H)-

HUIT)XpOMaH-6-kapOoKcaMu

4A

4492

(R)-4-(4,4-nu>Trn-2 -UMUHO-6-
okcoteTparuaponupumMuaus-1(2H)-nn)-
N-((S)-1-bermmTrn)xpoman-6-

KapOOKCaMHU

S5A

4773

(R)-4-(4,4-mu>THN-2 -UMUHO-6-
okcorteTparuapornupumuara-1(2H)-wmm)-
N-((1R,2R)-2-ruapokcu-2, 3-quruapo-

IH-unaeH-1-mm)xpoman-6-kapOokcaMu g

6A

5452

(R)-4-(4,4-nu>THrn-2 -UMHHO-6-
okcoTteTparuaponupumuara-1(2H)-mn)-
N-((2R.4S)-2-(tpudropmeTHIT) XpOMAH-

4-nm)xpoMaH-6-kapOOKCaMuU

6B

5452

(R)-4-(4,4-nu>Trn-2 -uMuHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
N-((2S,4R)-2-(Tpud ropMeTHIT) XpOMAH-

4-nnm)XxpoMaH-6-kapOOKCaMHU
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

7A

5232

(R)-4-(4,4-nu>THn-2 -uMUHO-6-
oxcoteTparuaponupumuars-1(2H)-mn)-
N-((S)-6-¢prop-2,2-aumMeTHIXPOMAH-4 -

HI)XpOMaH-6-kapOokcaMua

7B

5232

(R)-4-(4 ,4-nu>Trn-2 -UMUHO-6-
oxcoteTparuaponupumuars-1(2H)-mn)-
N-((R)-6-¢pTop-2,2-aumeTraxpoman-4-

WIT)XpOMaH-6-KkapOOKcamMu g

8A

4933

(4R)-4-(4,4-qu>THIT-2-UMHHO -6~
okcoreTparuapornupumuara-1(2H)-wmm)-
N-(3-rugpoxcuxpomMan-4-mi)XpomMaH-6-

KapOOKCaAMU

8B

4933

(4R)-4-(4,4-au>THN-2-UMUHO-6-
oxcoTteTparuaponupumuara-1(2H)-mn)-
N-(3-rugpoxcuxpomMan-4-ui)XpoMaH-6-

KapOoKcaMug

8C

493.1

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
N-(3-ruzpokcuxpomas-4-ui)XpomMan-6-

KapOoKcaMug
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

8D

NH 20

4933

(4R)-4-(4,4-ar>THN-2-UMUHO-6-
okcoteTparuaponupumuaua-1(2H)-mn)-
N-(3-rugpoxcuxpoman-4-ui)XpoMaH-6-

KapOOKcaMug

9A

5053

(4R)-4-(4,4-ar>THN-2-UMUHO-6-
oxcoteTparuaponupumuans-1(2H)-mn)-
2-5tun-N-((1R,2R)-2-ruapokcu-2,3-
auruapo-1H-uaaes- 1-nmm)xpoman-6-

KapOOKCaMHU

9B

505,3

(4R)-4-(4,4-qu>THIT-2-UMHHO -6~
okcoreTparuapornupumuara-1(2H)-wmm)-
2-3tun-N-((1R,2R)-2-ruapokcu-2,3-
quruapo-1H-uaaeH-1-mm)xpoman-6-

KapOoOKcaMug

10A

5053

(R)-N-((S)-2,2-aumeTunxpomas-4-ui)-
4-((S)-2-umuHO-4-U30TIPOITHIT-4 -ME THIT-
6-okcoreTparuaporupumuus-1(2H)-

HJI)XpOMaH-6-kapOoKkcaMua

11A

5214

(4R)-N-(3-ruapokcu-2,2-
aumeTunxpomad-4-un)-4-((S)-2-umMuHo-
4-mzonponun-4-MeTHIT-6-
okcoretparuaponupumuus-1(2H)-

WJI)XpOMaH-6-kapOoKkcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

11B

NH o

5213

(4R)-N-(3-rumpokcu-2,2-
auMmeTunxpomad-4-un)-4-((S)-2-uMuHo-
4-m3onponuin-4-MeTHIT-6-
okcoterparuaponupumuus-1(2H)-

HI)XpOMaH-6-kapOoKkcaMua

12A

4773

(R)-N-((S)-2,2-anmeTunxpoman-4-mui)-
4-(2-umuHO-4,4-1UME THIT-6-
okcoterparuaponupumuauH-1(2H)-

WIT)XpOMaH-6-KkapOoKcamug

13A

5493

(4R)-4-(4,4-qu>THIT-2-UMHHO -6~
okcoreTparuapornupumuara-1(2H)-wmm)-
2-5tn-N-(3-ruapokcu-2,2-
JUAMETHIIXPOMAaH-4-1T)XpOMaH-6-

KapOOKCcaAMU

13B

5493

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoTteTparuaponupumuara-1(2H)-mn)-
2-51rn-N-(3-ruapokcu-2,2-
JUMETUIXPOMAaH-4-11)XpOMaH-6-

KapOOKcaMu/g

14A

583,1

>+

5852

(R)-N-((S)-6-6pom-2,2-
JUAMETHIIXpOMaH-4-ui1)-4-(4,4-1usThin-2-
HWMUHO-6-OKCOTETPAr UAPOTTUPUMU THH-

1(2H)-un)xpoman-6-kapbokcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

15A

NH 20

599.2.601,3

(R)-N-((3S,4R)-6-6pom-3-ruapokcu-2,2-
JUAMETHIIXpOMaH-4-ui1)-4-(4,4-1usThin-2-
HUMHHO-6-0KCOTCTPAr UAPOTTUPUMU THH-

1(2H)-un)xpoman-6-kapOoKcamMu

16A

5493

(4R)-4-(4,4-qu>THIT-2-UMHHO -6~
oxcoteTparuaponupumuaus-1(2H)-nn)-
N-((S)-2,2-gumeTrnxpoman-4-m)-2-

(METOKCHMETHIT) XpOMaH-6-kapOoKcaMu

16B

5493

(4R)-4-(4,4-qu>THIT-2-UMHHO -6~
okcoteTparuapornupumuara-1(2H)-mn)-
N-((S)-2,2-qumeTrnxpoman-4-um)-2-

(METOKCHMETHT)XPOMaH-6-KapOoKCaMu g

17A

5213

(4R)-4-(4,4-au>THn-2-UMUHO-6-
okcorteTparuaponupumuars-1(2H)-mn)-
N-((1R,2R)-2-ruapoxcu-2,3-1uruapo-
1H-unaen-1-umn)-2-

(METOKCHUMETHT)XPOMaH-6-KapOOKCaMHu g




108

IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

18A

5653

(4R)-4-(4,4-au>THN-2-UMUHO-6-

oxcoteTparuaponupumuars-1(2H)-mn)-

N-((3S,4R)-3-ruapokcu-2,2-
JAMETUIXPOMaH-4-1)-2-

(METOKCHMETHT)XPOMaH-6-KapOOKCaMH ]

19A

5552,
5573

(R)-N-((3S,4R)-6-xnop-3-ruapokcu-2,2-
JAMETHIXpOMaH-4-ui)-4-(4,4-1usTrn-2-
HUMHHO-6-0KCOTE TPar U APOTTUPUMU THH-

1(2H)-un)xpomaH-6-kapOoKcaMux

20A

5463

(R)-N-((3S,4R)-6-unano-3-ruapokcu-
2,2-numeTrnxpomad-4-mn)-4-(4,4-
JUDTUI-2-UMHHO-6-
okcoretparuaponupumuut-1(2H)-

HIT)XpOMaH-6-KapOoKcaMu I

21A

5303

(R)-N-((S)-6-1mano-2,2-
JUAMCTHIIXpOMaH-4-ui1)-4-(4,4-1usTHin-2-
HUMHUHO-6-0KCOTETPAr UAPOTTUPUMU THH-

1(2H)-un)xpoman-6-kapdbokcamua

22A

547.4

(R)-4-(4,4-nu>Trn-2 -uMUHO-6-

okcoteTparuaponupumuars-1(2H)-mn)-
N-((S)-2,2-mumeTrnxpoman-4-

wi)crnupo| xpoman-2,3'-okceraH |-6-

KapOOKCcaMuU/g
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

23A

HN

N

T

N

5192

(R)-4-(4,4-nu>THn-2 -uMUHO-6-
okcoteTparuaponupumuans-1(2H)-mn)-
N-((1R,2R)-2-ruapokcu-2,3-1uruapo-
IH-uaaen-1-un)cnmpo| xpoman-2,3'-

OKceTaH|-6-kapOoKcaMH T

24A

563,3

(R)-4-(4,4-nu>Trn-2 -UMUHO-6-
okcoTeTparuaponupumuaus-1(2H)-nn)-
N-((3S,4R)-3-ruapoxcu-2,2-
JUMETHIXPOMaH-4-1T)CIupo| XpoMaH-

2,3'-okceTaH|-6-kapOokcaMu

25A

5393

(R)-4-(4,4-mu>THN-2 -UMUHO-6-
okcoreTparuaponupumuara-1(2H)-mm)-
N-((3S,4R)-6-prop-3-ruapoxcu-2,2-
JUMETHIIXPOMAaH-4-11)XpOMaH-6-

KapOoKcaMu g

25B

5393

(R)-4-(4,4-nu>TEn-2 -uMUHO-6-
okcorteTparuaponupumuars-1(2H)-mn)-
N-((3R,4S)-6-¢pTop-3-rugpokcu-2,2-
JUAMETUIIXPOMAaH-4-11)XpOMaH-6-

KapOoOKcaMu/g
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LC/MS
IIpumep CrpykTrypa (M+1)* Haseanue
(R)-8-xn0p-4-(4,4-nuaTHN-2-UMHHO-6-
A 539.3, okcoteTparuaponupumuuH-1(2H)-wi)-
26
541,3 N-((S)-2,2-mumeTraxpoman-4-
HI)XpOMaH-6-kapOokcaMua
(R)-8-xmop-4-(4,4-1u>T11-2 -UMHUHO-6-
539.2, okcoteTparuaponupuMu -1 (2H)-mi)-
26B
541,3 N-((R)-2,2-mumeTunxpoman-4-
HIT)XPOMaH-6-KapOOKCaMHU T
(R)-8-tmano-4-(4,4-a1u3THi1-2 -UMHHO-6 -
okcoreTparuapornupumuaui-1(2H)-ur)-
27A 530,3 P PoTHP
N-((S)-2,2-qumeTrnxpoMan-4-
HIT)XpOMaH-6-KapOoKcaMuU
(R)-8-umano-4-(4,4-1u3tui-2 -uMuHO-6 -
okcorteTparuaponupumuara-1(2H)-mn)-
28A 5463 N-((3S,4R)-3-ruapoxcu-2,2-
JUMETHIIXPOMAaH-4-11)XpOMaH-6-
KapOoOKcaMug
(R)-8-xn0p-4-(4,4-nu>THN-2-UMHHO-6-
5553 okcotetparuaponupumu -1 (2H)-m)-
29A o N-((3S,4R)-3-runpokcu-2,2-
5573

JAMETHIIXPOMaH-4-UT)XpOMaH-6-

KapOOKCcaMuUg




111

IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

29B

5553,
557.3

(R)-8-xn0p-4-(4,4-nuaTHN-2-UMHHO-6-
okcoteTparuaponupumuara-1(2H)-mn)-
N-((3R,4S)-3-ruapoxcu-2,2-
JUAMETUIXPOMaH-4-11)XpoMaH-6-

KapOoKcaMug

30A

5223

(R)-4-(4,4-nu>TH-2 -UMUHO-6-
oxcoTeTparuaponupumuaus-1(2H)-mn)-
N-((3S.4R)-3-rugpokcu-2,2-
JUAMETHIXPOMAaH-4-11)-3 ,4-AUruapo-
2H-nupasno|3,2-b|nupuaun-6-

KapOOKCaMHU

31A

506,3

(R)-4-(4.,4-mu>TINn-2 -UMUHO-6-
okcoreTparuapornupumuara-1(2H)-wmm)-
N-((R)-2,2-mumetunxpoman-4-mi)-3,4-
npuruapo-2H-nupasno|3,2-b [mupuans-6-

KapOOKCcaAMU

31B

506,3

(R)-4-(4,4-nu>THn-2 -UMHHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-
N-((S)-2,2-gumetrnxpoman-4-un)-3,4-
nmuruapo-2H-nupano|3,2-b [mupuans-6-

KapOoOKcaMug

32A

5613

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoTteTparuaponupumuars-1(2H)-mn)-
N-((4R)-3-ruapokcu-2-
(TpudropMeTHI)XpOMaH-4-HIT)XPOMaH-

6-xapOoKcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

32B

5613

(4R)-4-(4,4-ar>THN-2-UMUHO-6-
okcoteTparuaponupumuaus-1(2H)-mn)-
N-((4R)-3-rugpokcu-2-
(TpudropmeTHI)XpOMaH-4-HIT)XPOMaH-

6-xapOokcaMua

33A

5053

(R)-N-((S)-xpoman-4-um)-4-(4,4-
JTUDTUI-2-UMHHO-6-
oxcoTeTparuaponupumuans-1(2H)-nn)-

2,2-TUMETHIXPOMaH-6-KapOOKcaMu L

34A

5493

(R)-4-(4,4-nu>TH1-2 -UMHUHO-6-
okcoteTparuapornupumuara-1(2H)-mm)-
N-((3S,4R)-3-rugpokcu-2,2-
JUMETHIXpOMaH-4-m)-2,2 -

JAMCTHIXPOMAH-6-KapOOKCAMU/

35A

5053

(R)-4-(4,4-nu>THn-2 -UMUHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-
N-((1R,2R)-2-ruapoxcu-2,3-1uruapo-
1H-unaen-1-un)-2,2-1uMe TUIXPOMAH-6 -

KapOoKcaMu/g
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

36A

NH =
HNJ\N

5213

(R)-4-(4,4-nu>THn-2 -uMUHO-6-
okcoteTparuaponupumuara-1(2H)-mn)-
N-((3R,4R)-3-ruapoxcuxpoman-4-un)-

2.2-AuMEeTHIXPOMaH-0-KapOOKCaMHU

36B

521,6

(R)-4-(4,4-nu>Trn-2 -UMUHO-6-
oxcoteTparuaponupumuaus-1(2H)-nn)-
N-((3S,4R)-3-ruapoxcuxpoMan-4-m)-

2,2-TIMETHIXPOMaH-6-KapOOKcCaMu

37A

5212

(R)-N-((S)-xpoman-4-mm)-4-((S)-2-
UMUHO-4-130npOoniiI-4-MeTHI-6-
okcorteTparuaponupumuara-1(2H)-mn)-

2,2-TAMETHIXPOMaH-6-KapOOKCAMUT

38A

5493

(R)-N-((3S,4R)-3-ruapoxcu-2,2-
aumeTunxpomad-4-mn)-4-((S)-2-uMuHo-
4-mzonporun-4-MeTHIT-6-
okcotetparuaponupumu -1 (2H)-wmm)-

2,2-TUMETHITXPOMaH-6-kapOoKcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

39A

5053

(R)-N-((1R,2R)-2-ruapokcu-2,3-
auruapo-1H-uaaes-1-mm)-4-((S)-2-
HUMHHO-4-H301poniI-4-MeTHII-0-
okcoteTparuaponupumuans-1(2H)-mn)-

2.2-AuMeTHIXPOMaH-0-KapOOKcaMu

40A

5213

(R)-N-((3S,4R)-3-ruapoxcuxpoman-4-
wi)-4-((S)-2-umunHOo-4 -r30nponui-4-
METHI-6-0KCOTE TPAru IPOITHPUMHUAUH-
1(2H)-mn)-2,2-nume TrHIxpoMan-6-

KapOOKCaMHU

41A

5673

(R)-N-((3S,4R)-6-prop-3-runpokcu-2,2-
aumeTanxpomMad-4-un)-4-((S)-2-uMuHO-
4-uzonpornui-4-Me THIT-6-
okcoterparuaponupumu -1 (2H)-m)-

2,2-TAMETHIXPOMaH-6-KapOOKCAMUT

42A

5193

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-
N-((1IR)-2-ruapokcu-2-meTun-2,3-
puruapo-1H-unaen-1-um)-2,2-

JUMETHIIXPOMaH-6-KapOOKCaMH
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LC/MS
IIpumep CrpykTrypa Haseanue
(M+1)*

(4R)-4-(4,4-ar>THN-2-UMUHO-6-
okcoteTparuaponupumuara-1(2H)-mn)-
42B 519,2 N-((1IR)-2-rugpokcu-2-meTun-2,3-
aurnapo- 1 H-uraen-1-mn)-2,2-

JUMETUIIXPOMaH-6-kapOoKcaMua

Z

I
.|II><

O

(4R)-N-((1R)-2-rugpokcu-2-meTuin-2,3-
auruapo-1H-uaaen-1-um)-4-((S)-2-

43A 519,2 UMHHO-4-n30mponui-4-MeTuin-6-

okcoTteTparuaponupumMuaus-1(2H)-nn)-

2,2-TUMETHIXPOMaH-6-KapOOKcaMu

(4R)-N-((1R)-2-rugpokcu-2-meTin-2,3-
nuruapo-1H-unaeH-1-mm)-4-((S)-2-

43B 519,2 UMUHO-4-U30nponii-4-MeTHI-6-

okcorteTparuaponupumuara-1(2H)-mn)-

2,2-TAMETHIXPOMAaH-6-KapOOKCAMU

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoTteTparuaponupumuara-1(2H)-mn)-
44A 491,2 N-((1IR)-2-ruapokcu-2-meTun-2,3-
quruapo-1H-uaaeH-1-mm)xpoman-6-

KapOoKcaMug

(4R)-4-(4,4-au>THn-2-UMUHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
44B 491,2 N-((1IR)-2-ruapokcu-2-meTun-2,3-
auruapo-1H-unaeH-1-mn)xpoman-6-

KapOOKCcaMu/g
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

45A

HN

tig,)

N

H
N

5212

(R)-N-((3S,4R)-3-ruapoxcuxpoman-4-
wi)-4-((S)-2-umuHO-4-u30mponuiI-4 -
METH/I-6-0KCOTEC TPAru IPOITHPUMHUAUH-
1(2H)-mn)-2,2-nume THIXpoMan-6-

KapOoKcaMug

46A

5673

(R)-4-(4,4-nu>TH-2 -UMUHO-6-
okcoTteTparuaponupumuaus-1(2H)-nn)-
N-((3S,4R)-6-¢prop-3-ruapoxcu-2,2-
JAMETHUIIXPOMaH-4-ui1)-2,2-

JUMETHIXPOMAH-6-KapOOKcaMug

47A

5213

(R)-N-((3S,4R)-3-rugpokcu-2,2-
JAMCTHIIXpOoMaH-4-u)-4-(2-umunH0-4,4 -
JTUMETHII-6-
okcorteTparuaponupumuara-1(2H)-mn)-

2,2-TAMETHIXPOMaH-6-KapOOKCAMU

48A

4773

(R)-N-((1R,2R)-2-ruapokcu-2,3-
nuruapo-1H-unnen-1-mm)-4-(2-umuso-
4 4-nuveTrn-6-
okcoteTparuaponupumuara-1(2H)-mn)-

2,2-TUMETHITXPOMaH-6-kapOoKcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

49A

4933

(R)-N-((3S,4R)-3-ruapoxcuxpoman-4-
wi)-4-(2-umuHO-4,4-IUME THT-6-
oxcoteTparuaponupumuana-1(2H)-mn)-

2.2-AuMETHIXPOMaH-0-KapOOKCaMHU

50A

5493

(R)-2,2-muatin-N-((3S,4R)-3-runpokcu-
2,2-mumeTiuixpoman-4-m)-4-(2 -uMHHO -
4 4-numeTun-6-
okcoterparuaponupumuauH-1(2H)-

WIT)XpOMaH-6-kapOoKcamug

51A

5053

(R)-2,2-muotun-N-((1R,2R)-2-
ruapokcu-2,3-quruapo- 1 H-unaen-1-
wn)-4-(2-umuHO-4,4-TUMETHI-6 -
okcorerparuaponupumuaut-1(2H)-

HJI)XpOMaH-6-kapOoKcaMu,g

52A

5213

(R)-2,2-muotin-N-((3S,4R)-3-
THAPOKCUXPOMaH-4-11)-4-(2-UMHHO -
4 4-nuveTrn-6-
okcorerparuaponupumuua-1(2H)-

HJI)XpOMaH-6-kapOoKkcaMua




118

IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

53A

HN

NH ><O

N

567.4

(R)-4-(4,4-nu>THn-2 -uMUHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
N-((3S,4R)-6-pTop-3-ruapoxcu-2,2-
JAMETUIXpOMaH-4-nm)-2,2 -

JUMETUIIXPOMaH-6-kapOoKcaMua

54A

4913

(4R)-N-((1R)-2-rugpokcu-2-meTin-2,3-
nuruapo- 1 H-unnen-1-mm)-4-(2-umuHo-
4 4-numeTun-6-
okcoTteTparuaponupumuaus-1(2H)-nn)-

2,2-TUMETHIXPOMaH-6-KapOOKcaMu L

54B

491.6

(4R)-N-((1R)-2-rugpokcu-2-meTin-2,3-
nuruapo-1H-unaeH-1-um)-4-(2-umusHo-
4 4-nuveTun-6-
okcorteTparuapornupumuara-1(2H)-mn)-

2,2-TAMETHIXPOMaH-6-KapOOKCAMU

55A

5193

(4R)-2 2-qu3tun-N-((1R)-2-ruapoxcu-2-
metua-2,3-quruapo-1H-unaen-1-mn)-4-
(2-umun0-4,4-1UME THIT-6-
okcorerparuaponupumuua-1(2H)-

HJI)XpOMaH-6-kapOoKkcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

55B

5194

(4R)-2,2-muatrn-N-((1R)-2-ruapoxcu-2-
meTun-2,3-guruapo-1 H-unaen-1-mr)-4-
(2-umun0-4,4-1MME THT-6-
okcoterparuaponupumuus-1(2H)-

UIT)XpOMaH-6-kapOoKcaMu

56A

4932

(R)-N-((3S,4R)-3-ruapoxcuxpoman-4-
wn)-4-(2-umuHO-4,4-1UMETHI-6-
okcoTteTparuaponupumuans-1(2H)-nn)-

2,2-TIMETHIXPOMaH-6-KapOOKcCaMu

57A

5213

(R)-2,2-muotun-N-((3S,4R)-3-
rHapOKCcUXpoMaH-4-u)-4-(2-UMHHO -
4 4-nuveTun-6-
okcorerparuaponupumuaut-1(2H)-

HIT)XpOMaH-6-kapOoKcaMu,g

58A

5393

(R)-N-((3R.45)-6-brop-3-ruaporcu-2,2-
JUMETHIIXpoMaH-4-u)-4-(2-umunro-4,4 -
JUMETHII-6-
okcoteTparuaponupumuara-1(2H)-mn)-

2,2-TUMETHITXPOMaH-6-kapOoKcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

58B

5393

(R)-N-((3S,4R)-6-hrop-3-ruaporcu-2,2-
JAMETUIIXpoMaH-4-u)-4-(2-umunr0-4,4 -
JTUMETHII-6-
okcoteTparuaponupumuans-1(2H)-nn)-

2.2-AuMeTHIXPOMaH-0-KapOOKCaMHU

59A

5673

(R)-2,2-nm>Tin-N-((3R,45)-6-¢prop-3-
THAPOKCH-2,2-TUMETHIXPOMaH-4-1)-4-
(2-umuHO0-4,4-1UMC TUIT-6-
okcoterparuaponupumuauH-1(2H)-

HIT)XPOMaH-6-KapOOKCaMHU

59B

5673

(R)-2,2-arotn-N-((3S,4R)-6-drop-3-
TUAPOKCH-2, 2 -TUME THIXPOMaH-4 -1T)-4-
(2-umuHO-4,4-TUME THIT-6-
okcorerparuaponupumuaut-1(2H)-

HI)XpOMaH-6-kapOoKcaMu,g

60A

507.2

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-
N-((4S)-3-ruapoxcu-3-MeTraXpoMan-4-

WJI)XpOMaH-6-kapOoKkcaMua

60B

5073

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
N-((4S)-3-ruapokcu-3-MeTraxpoman-4-

WJI)XpOMaH-6-kapOoKkcaMua
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

61A

NH O

HNJ\N

A

_/\

4493

(R)-N-((1R,2R)-2-ruapokcu-2,3-
nuruapo- 1 H-unnes-1-um)-4-(2-umuHo-
4 4-muveTun-6-
okcoterparuaponupumuus-1(2H)-

HI)XpOMaH-6-kapOoKkcaMua

62A

4933

(R)-N-((3S,4R)-3-ruapoxcu-2,2-
JAMETUITXpOoMaH-4-u)-4-(2-umunr0-4,4 -
JAMETHI-6-

okcoterparuaponupumuauH-1(2H)-

WIT)XpOMaH-6-KkapOoKcamu g

63A

4913

(4R)-4-(4,4-mu>THIT-2-UMUHO-6-
okcoreTparuapornupumuara-1(2H)-wmm)-
N-(2-okcoxpomaH-4-min)XpoMaH-6-

KapOOKCaAMU

64A

5213

(4R)-4-(4,4-au>THN-2-UMHUHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-

N-(2-(MeToKCHMETHIT)-2-METHIT-2, 3 -
guruapodeH3odypan-3 -um)xpoman-6-

KapOoOKcaMug

64B

5213

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoteTparuaponupumuars-1(2H)-mn)-
N-(2-(MeToxcuMeTHIT)-2 -MeTHII-2, 3 -
guruapoden3odypan-3 -um)xpoman-6-

KapOOKCcaMuUg
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

64C

5213

(4R)-4-(4,4-au>THN-2-UMUHO-6-
okcoteTparuaponupumuara-1(2H)-mn)-
N-(2-(meTokcumeTi)-2-MeTHI-2, 3 -
guruapoden3odypan-3-um)xpoman-6-

KapOoKcaMug

64D

5213

(4R)-4-(4,4-au>THN-2-UMUHO-6-
oxcoteTparuaponupumuaus-1(2H)-nn)-
N-(2-(MeToKCHMETHIT)-2-METHIT-2, 3 -
JUruapooeH30dypaH-3 -1i)XpoMaH-6-

KapOOKCaMHU

65A

5493

atun-3-((R)-4-(4,4-nuaTrm-2-uMuHO -6 -
okcoreTparuapornupumuara-1(2H)-
HIT)XpOMaH-6-KapOOKCaMUA0)-2-METHII-
2,3-murnapobenzodypan-2-

KkapOoKcHIaT

65B

5493

stun-3-((R)-4-(4,4-qustin-2 -uMuHO-6 -
okcoterparuaponupumuut-1(2H)-
W) XpOMaH-6-kapOOKCaMUA0)-2-METHIT-
2,3-puruapobenzodypan-2-

kapOoKkcumar

65C

5493

stun-3-((R)-4-(4,4-qustin-2 -uMuHO-6 -
okcoterparuaponupumuus-1(2H)-
W) XpOMaH-6-KapOOKCaMUA0)-2 -METHIT-
2,3-auruapooeuzodypan-2-

kapOokcunar
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

66A

NH 20

4473

(R)-6,6-nuaTEn-2-umuHO-3-(6-
(m30uHI0MMH-2 -KapOOHUT)XpOMaH-4-

un)rerparuaponupumuans-4( 1H)-on

67A

5513

(3R .4S)-4-(4,4-nu3THI-2-UMUHO-6-
oxcoteTparuaponupumuaus-1(2H)-nn)-
N-((3S.4R)-3-rugpokcu-2,2-
JHAMETHIIXPOMaH-4-11)-3 -

METOKCHXPOMAaH-6-KapOOKCaMu g

67B

5513

(3R,45)-4-(4,4-nu>TH-2-UIMHHO-6-
okcoreTparuapornupumuara-1(2H)-wmm)-
N-((3S,4R)-3-rugpokcu-2,2-
JUAMCTHIIXPOMaH-4-11)-3 -

METOKCHXPOMAaH-6-KapOoKcaMu g

68A

5353

(3R.45)-4-(4,4-qu>TH-2-UIMHHO-6-
okcoTteTparuaponupumuara-1(2H)-mn)-
N-((S)-2,2-qumeTunxpoman-4-um)-3-

METOKCHXPOMAaH-6-KapOOKcaMu
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

69A

HN

o)
NH Y N0

N

5073

(3R.45)-4-(4,4-qu>TH-2-UMHHO-6-
oxcoteTparuaponupumuara-1(2H)-mn)-
N-((1R,2R)-2-ruapokcu-2,3-1uruapo-
1H-uaaeH-1-1n)-3-MeTokcuxpomMan-6-

KapOoOKcaMug

70A

5533

(R)-4-(4,4-nu>Trn-2 -UMUHO-6-
oxcoteTparuaponupumuans-1(2H)-nn)-
N-((S)-2,2-qumeTrnxpoman-4 -

W) THOXPOMaH-6-kapOokcamua-1,1-

JAHUOKCHI

71A

569.3

(R)-4-(4,4-nu>TH1-2 -UMHUHO-6-
okcorteTparuapornupumuara-1(2H)-mm)-
N-((3S,4R)-3-rugpokcu-2,2-
JUAMETHIIXPOMAaH-4-1JT) THOXPOMaH-6-

kapbokcamua-1,1-quokcun

72A

5073

(3R.45)-4-(4,4-qu>TH-2-UMHHO-6-
okcorteTparuaponupumuara-1(2H)-mn)-
N-((1R,2R)-2-ruapoxcu-2,3-1uruapo-
1H-unpen-1-mm)-3-MeTokCUXpoMaH-6-

KapOoKcaMug
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IIpumep

CrpykTrypa

LC/MS
(M+1)*

Hassanue

73A

I
O

NH \._E—O
HNJ\ .

5653

(2S,3S)-3-(4,4-au>TH1-2 -UMHUHO-6-
okcoteTparuaponupumuana-1(2H)-mn)-
N-((3S,4R)-3-ruapoxcu-2,2-
JAMETUIXPOMaH-4-1)-2-
(MeToKCHMETHIT)-2-METHIT-2, 3~

auruapodeH3odypan-5-kapOokcaMun

73B

565,2

(2S,35)-3-(4,4-qu>THA-2 -UMHHO-6-
oxcoTeTparuaponupumuaus-1(2H)-nn)-
N-((3S,4R)-3-ruapoxcu-2,2-
JHAMETHIIXPOMAaH-4-11)-2 -
(MeTOKCUMETHIT)-2-METHI-2, 3~

quruapodeHzodypa-3-kapOokcaMun

74A

5492

(2S,35)-3-(4,4-nu>TH1-2 -UMHUHO-6 -
okcoreTparuapornupumuara-1(2H)-mn)-
N-((S)-2,2-qumeTrnxpoman-4-um)-2-
(MeToKCUMETHIT)-2-METHIT-2, 3~

quruapodeH3odypan-5-kapOokcamMus

74B

5492

(2S,35)-3-(4,4-nu>TH01-2 -UMUHO-6 -

okcoTteTparuaponupumuars-1(2H)-mn)-

N-((S)-2,2-qumeTunxpoman-4-mum)-2-
(MeToxcUMETHIT)-2-METHIT-2, 3~

auruapodeHsodypan-S-kapOokcamMu
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HCl cone

Cragusa A: >THn-5-0pom-3-ruppokcu-2-metui-2,3-nuruapodenzodpypan-2-kapOoKCuiaT
75-2

K pactBopy 5-6pom-2-ruapokcudensanbaeruna 75-1 (300 r, 1492 mmons) B DMF (3 1)
nobasnsim 3TUi-2-6pommponanoar (270 r, 1492 mmons) u K2COs (413 1, 2985 mmons). Cmech
nepemermBay npu 125°C B reuenne 5 4. Cmech pazdasisiiu Bonoit (S000 MiT) ¥ 3KCTparupoBajH
EtOAc (2000 mit x 3) OpraHudeckrie CJIOU MPOMBIBAJIH COJIEBBIM pacTBOpoM (2000 mut), cyuriim

Hag Oe3BomHbIM NaxSQOs, ¢unbTpoBamu u KoHUeHTpupoBanu. OCTaTOK OUYUINAIH METOAOM
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kosioHOouHOU Xpomatorpadun (Si0», merponeitasiii 3¢up:EtOAc = 20:1-5:1) ¢ nonyueHuem
NPONYKTA, 3TUI-5-0pOoM-3-ruipokcu-2-meTui-2,3-nuruapodenzodypan-2-kapookcunara 75-2.

'H-AMP (400 MI', xnopodpopm-d) & 7,45 (n, J = 1,6 T'n, 1H), 7,34 (un, J = 2,0, 8,4 I'yy,
1H), 6,79 (n, J = 8,4 I'u, 1H), 5,27 (c, 1H), 4,12-4,20 (m, 2H), 2,42-2,44 (m, 1H), 1,64 (c, 3H),
1,22 (1, J=7,2T1, 3H).

Cranus B: 3THI-5-0poM-3-((mpem-Oy TUINUMETHIICHITIIT JOKCH )-2-MeTHII-2,3 -
nuruapobensodypan-2-kapookcunar 75-3

O1un-5-6pom-3-runpokcu-2-metun-2,3-quruapodensodypan-2-kapookcunar 75-2 (300 T,
996 mmonp) B DCM (3000 mi) nobasnsimu k xjoprpumeruicuiany (70 r, 644 mmons) u 1H-
umugazony (60 r, 881 mmorns). Cmech nepemernany npu 25°C B Teuenne 10 4 B atmocdepe No.
K cmecu nobasnsnu Boay (3000 mi), u skcrparuposanu cmecb DCM (500 mut x 2). Opranudeckue
CIIOM TPOMBIBAIU coseBbIM pactBopoM (1000 mu), cymmmm Han NaxSO4, unbprpoBanu u
KOHLEHTPUPOBAJIM B YCJOBUSIX BAaKyyMa, 3aTeM OYHINAIN METOAOM (JdII-Xpomarorpapuu
(merponeiinpii 3¢pup/EtOAc = 50:1) ¢ nomyyeHueM mnpoaykTa, 3THI S-Opom-3-((mpem-
Oy T IMMETHIICHITHIT )OKCH )-2-MeTUI-2, 3-nuruapoden3odypan-2-kapookcunara 75-3.

'H-SIMP (400 MTI'n, xtopoopm-d) & 7,26-7,35 (m, 2H), 6,78 (1, J = 8,4 T'ny, 1H), 5,35 (c,
1H), 4,14-4,23 (m, 2H), 1,60 (c, 3H), 1,22-1,27 (m, 3H), 0,93 (c, 9H), 0,18 (c, 6H)

Cragus C: (5-6pom-3-((mpem-0y TUATUMETHIICHITIIT )OKCH )-2-MeTHII-2,3 -
auruapoden3odypan-2-un)meraHon 75-4

K pacTBopy 3TUI-5-0poM-3 -((mpem-Oy TUIIUMETHUIICUITIIT )OKCH )-2-MeTUI-2,3 -
auruapodensodypan-2-kapookcmnara 75-3 (350 r, 843 mmons) B THF (3000 M) mpu 0°C B
teuenne 30 wmuH mnopuusmu npodasmsum LiAlH4 (64,0 1, 1685 wmmonb). 3areMm, cmechb
nepemermBay npu 27°C nononHuTeNbHO B TedeHue 30 MuH. CMech racuiu 100aBJIeHUEM BOIbI
(100 ™), pazbaemsimm EtOAc (5000 mur), cymwmmm Hang Oe3BomHbiM NaxSOs u MgSOq,
¢unbTpOBa M W KOHLEHTPUPOBIM C  TMOJydyeHHeM mpoaykra, (5-Opom-3-((mpem-
Oy THIIIUMETHIICHITIIT )OKCH )-2-MeTrI-2, 3-nuruapodenzodypan-2-un)meranona 75-4. Ilpogykt
UCIIOJIB30BAJIM Ha CIENYIOIEel cTanny 0e3 OYHCTKH.

"H-AAMP (400 MI'u, xnopodopm-d) § 7,27-7,32 (m, 2H), 6,60-6,70 (m, 1H), 5,23 (c, 1H),
3,55-3,66 (m, 2H), 1,77-1,86 (m, 1H), 1,35 (c, 3H), 0,93 (¢, 9H), 0,21 (¢, 3H), 0,16 (c, 3H).

Cragus D: ((5-6pom-2-(meTokcumeTn)-2-MeTui-2,3-muruapodenzod ypan-3-
WIT)OKCH )(mpem-0yTHIT)AUMETHIICHIIaH 75-5

K pacTBopy (5-6pom-3-((mpem-0y TUITUMETUIICHITIIT )OKCH )-2-MeTUJI-2,3 -
auruapodensodypan-2-un)meranona 75-4 (270 r, 723 mmons) u okcuaa cepedpa (I, III) (335 T,
1446 mmonb) B MeCN (2,0 1) mpu 27°C nobasnsinu Hogmeras ( 968,150 r, 6821 mmonb) u TBAI

(20 1, 54,1 mmonb). Cmech nepememnBanu rpu S0°C B TeueHue 15 u B atmocdepe Na. Cmech
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buapTpoBaNK U KOHUIEHTpHpoBaU. OcTaTok ounmmanu meronoM (umi-xpomartorpadun (Si0s,
nerponeiinbiii 3¢pup/EtOAc = 100:1) ¢ monyuennem npoxaykra, ((5-Opom-2-(MeTokcuMeTH)-2-
MeTUI-2,3-nuruapodeH3odypan-3-min)okcH )(mpem-0y T ) auMeTuiIcuiIasa 75-5.

"H-AMP (500 MI', xnopodpopm-d) & 7,20-7,29 (m, 2H), 6,63 (1, J = 8,5 ', 1H), 5,14 (c,
1H), 3,14-3,46 (M, SH), 1,34 (c, 3H), 0,89 (c, 9H), 0,07-0,19 (M, 6H).

Cramusa E: wmerun-3-((mpem-0yTUAIUMETHIICHIIII)OKCH)-2-(METOKCUMETHIT)-2-METHII-
2,3-npuruapoden3odypan-S-kapOokcunat 75-6.

K pacTBopy ((5-6pom-2-(meTokcumeT)-2-MeTui-2, 3 -quruapodeHzod ypan-3-
un)okcu J(mpem-oyrun)numermncunasa 75-5 (100 r, 258 mmons) 8 MeOH (1000 mi) 1 DM SO
(500 mn) nobGasmsanu Pd(dppf)Clz (18,9 r, 25,8 Mmmonb) u Tpustrnamus (131 r, 1291 mmonb).
Cwmecp mnepememuBanu npu 80°C B Teuenue 12 u B armochepe CO mnox nasneHuem 50
¢yHT./kB.AroiiM. Cmech ¢pubTpoBainy U KoHIeHTpuposain. K ocratky nobasinsiu Boay (500 mur)
u skcrparuposanu EtOAc (300 mn x 2). OpraHuueckue CIOH MPOMBIBAIN COJIEBBIM PACTBOPOM
(300 mu), cymmnu Hag NazSOs, GUIBTPOBAIN M KOHLIEHTPUPOBAJIU B YCIOBUSIX BAKyyMa, a 3aTeM
ounmanu wmeronoMm Qunu-xpomatorpaduu (nerponeitnbiii 3¢up/EtOAc = 100:0-10:1) ¢
NOJIyYeHUEM  MPOAYKTa, MeTHI-3-((mpem-0y TUIANME THIICUIINIT JOKCH )-2~(METOKCUMETHII )-2-
meTmi-2,3-nuruapodensodypan-S-kapookcunara 75-6.

'H-SIMP (500 MTI'u, xtopoopm-d) & 7,91-7,99 (m, 2H), 6,79 (n, J = 9,5 T'ny, 1H), 5,21 (c,
1H), 3,87 (c, 3H), 3,41-3,46 (M, 1H), 3,36 (c, 3H), 3,32-3,35 (m, 1H), 1,41 (c, 3H), 0,92 (c, 9H),
0,22 (¢, 3H), 0,17 (c, 3H).

Cragusa F: merun-3-ruppokcu-2-(MEeTOKCHMETHI)-2-MeTwII-2,3-auruapodensodypan-5-
kapOokcunar 75-7.

K pacrBopy wmetun-3-((mpem-0yTHIIAMETHICUIIII)OKCH )-2-(METOKCUMETHT )-2-METHJI-
2, 3-npuruapoden3odypan-5-kapookcunara 75-6 (65 r, 177 mmonn) B THF (100 mu) noGasisiiu
TBAF (355 mu, 355 mmonb). Cmech nepememnBanu npu 27°C B Teuenue 0,5 uaca. Cmech
pazbasisutn Bomoit (200 mur) m skcrparupoBanu EtOAc (100 mi x 3). OpraHudeckue CJiIou
MPOMBIBAJIA COJIEBBIM pactBopoM (100 mu), cyummm Han O6e3BomHbiM NaxSQs, hunbTpoBaiy u
KOHIeHTpupoBaiu. (OCTaTOK OUHWINAIA METOAOM KOJIOHOYHOM xpomartorpaduu  (SiOa,
nerponeiinbiii 3¢gup:EtOAc = 10:1-3:1) ¢ nonydeHHeM MpPOAYKTA, METHI-3-THAPOKCH-2-
(MeTokcumeTm)-2-MeTri-2,3-quruapooen3odypan-S-kapookcunara 75-7.

'H-AMP (400 MI'y, xnopodpopm-d) & 8,04 (1, J = 2,0 'y, 1H), 7,90 (mx, J = 2,0, 8,5 I'yy,
1H), 6,78 (1, J= 8,5 T'y, 1H), 5,08 (¢, 1H), 3,85 (¢, 3H), 3,30-3,47 (m, SH), 2,61 (ymmup., 1H), 1,49
(c, 3H).
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Cranus G: metui-(2S,3R)-3-runpokcu-2-(MeTokCuMeTHI )-2-MeTHII-2, 3 -
auruapoden3odypaH-S-kapOokcuat 75-8 (P1) u metuin-(2R,3S)-3-runpokcu-2-
(MeTokcumeTmn)-2-MeTri-2,3-quruapodensodypan-5-xkapookcumnar 75-8 (P2)

MeTun-3-ruapoKkcH-2-(MeTOKCUMETII)-2-MeTIII-2, 3-nuruapoden3odypan-5-
kapookcunar 75-7 (40 r, 159 mmons) ounmnanu merogom SFC (SFC-7 Crioco6: konmorka DAICEL
CHIRALPAK AD (250 mm x 50 MM, 10 mxm); Yenosusi: 0,1% NH3H>O IPA crapt B 25% ¢unnm
B 25%; Bpems rpaguenta (MuH) Bpems yaepxxusaaus 100% B (MuH); ckopocTh moToka (M1/MUH)
200) c MOJIyYE€HUEM metui-(2S,3R)-3-runpokcu-2-(MeTOKCUMETHI)-2-MeTHII-2, 3 -
muruapodensopypan-S-kapookcunara 75-8 (P1) (Rt = 3,450) u merun-(2R,3S5)-3-runpokcu-2-
(MeToxkcumeTun)-2-metuin-2,3-quruapooensodypan-5-kapookcunara 75-8 (P2) (Rt = 3,951).

75-8 (P1): MS (ESI) m/z 253,1 (M+H")

'H-SIMP (400 MTI', xnopodopm-d) § 8,04 (¢, 1H), 7,91 (nn, J= 2,0, 8,5 ', 1H), 6,78 (xn,
J=18,5Tw, 1H), 5,07 (n, /J=4,5Ty, 1H), 3,84 (c, 3H), 3,27-3,46 (m, SH), 2,47 (ymup., J=7,5TL,
1H), 1,47 (c, 3H).

75-8 (P2): MS (ESI) m/z 253,1 (M+H")

'H-AAMP (400 MI', xnopopopm-d) § 8,01 (1, J= 1,2 T, 1H), 7,87 (am, J = 1,6, 8,4 I'ny,
1H), 6,76 (n, J = 8,4 I', 1H), 5,05 (c, 1H), 3,82 (c, 3H), 3,39-3,46 (M, 1H), 3,28-3,33 (m, 4H),
2,74 (ymmp., 1H), 1,46 (c, 3H).

Cragus H: mMeTHI-3-(2-((mpem-0yTokcKapOOHUIT)UMHHO )-4,4-TU3THIT-0-
okcoTerparuaponupuMuani- 1 (2H)-un)-2-(Mmerokcumernn)-2-metui-2,3-quruapodensod ypan-
5-xapbokcunar 75-9

K pacTBopy mpem-0yTun-(4,4-nuaTun-6-okcorerparuaponupumunuH-2( 1H)-
winnen)kapoamara (11 r, 40,8 mmoub), Merun-(2S,3R)-3-runpokcu-2-(MeTOKCUMETHIT)-2-METHII-
2,3-nquruapoden3odypan-5-kapookcunara 75-8 (10 r, 39,6 mmons) u Tpupenunpocduna (14 r,
53,4 mmons) B THF (150 mur) mpu 25°C B atmocdepe N mo karusim godasinsin DIAD (10,58 o,
54,4 mmonb). 3atem, cMech nepemernnBaiy npu 27°C B Teuenue 2 4. CMech KOHLIEHTPUPOBAIIH,
nobasysuiu EtOAc (100 mut) nist pacTBOpEHUs, M MEIJIEHHO NOOABISUIH METPOJIeHHBIN 3¢up 10
nosiBJieHust Oesoro TBepAoro BemecTsa. Cmech GUIBTPOBAIN U KOHIIEHTPUPOBAIH B YCIOBHSIX
BakyymMa. OCTaTOK OYHIIANM METOAOM KOJIOHOUHOW xpomarorpadum (SiO, merponenHbIi
s3¢up:EtOAc: DCM = 100:10:1-100:10:10) ¢ monmy4yeHneM NpOAyKTa, MeETHI-3-(2-((mpem-
OyTOKCHKapOOHMIT)UMUHO)-4,4-THATHI-0-0KCcoTeTparuaponmupuMuans- 1 (2H)-n)-2-
(MeTokcumeTun)-2-MeTri-2,3-quruapoden3odypan-S-kapookcunara 75-9.

MS (ESI) m/z: 504,2 (M+H")
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"H-AMP (400 MI'11, xnopopopm-d) & 9,78-10,08 (m, 1H), 7,87-7,99 (m, 1H), 7,68-7,79 (m,
1H), 6,79-6,89 (m, 1H), 6,44-6,47 (M, 1H), 3,83-3,84 (m, 3H), 3,52-3,58 (M, 2H), 3,40 (c, 3H),
2,45-2,49 (m, 2H), 1,57-1,68 (m, 4H), 1,35-1,54 (m, 11H), 0,89-0,98 (m, 6H).

Cragus I: (2R,3S)-metun-3-(2-((mpem-0yTokcukapOOHUIT)MIMUHO)-4,4- N3 THII-6-
okcoterparuaponupuMuani- 1 (2H)-um)-2-(Merokcnmernn)-2-metni-2,3-quruapodensodypan-
5-xapbokcumar  75-10A u  metun-3-(2-((mpem-0yTokcukapOOHUIT)UMUHO)-4,4- U3 THII-0-
okcoterparuaponupuMuani- 1 (2H)-um)-2-(merokcumernn)-2-metui-2,3-quruapodensodypan-
5-xap6okcunar 75-10B

Metun-3-(2-((mpem-0yTokcnkapOOHMIT)UMHHO )-4,4- T3 TUII-6-
okcoTerparuaponupuMuani- 1 (2H)-um)-2-(merokcumernn)-2-metui-2,3-quruapodensodypan-
5-xapbokcunar 75-9 (25,5 r, 50,6 mmonb) ounmmanu merogoM SFC (ammapar SFC-17, Crnocob:
kononka DAICEL CHIRALPAK AD-H (250 mm x 30 mm, 5 mkm); Ycnosus: 0,1%NH3H,0 IPA
crapt B 30% ¢unum B 30%; Bpems rpaauenta (MuH) Bpems yaepxuBanus 100% B (mun);
ckopocth motoka (Mi/muH) 60, BBemeHue 100) ¢ monmyuenuem (2R,3S)-mermn-3-(2-((mpem-
OyToKcHKapOOHNIT)UMHHO)-4,4- T3 THI-6-0KcoTeTparuaponupumuans- 1 (2H)-mn)-2-
(MeTokcumeTm)-2-mMeTri-2,3-quruapodensodypan-5-kapookcunara 75-10A (P1) (9,0 r, 17,87
mMMoub, BbIxon 35,3%) (Rt = 1,869) B Bume OecuserHoro macia u Metwi-3-(2-((mpem-
OyTOKCHUKapOOHIIT)UMUHO)-4,4-TUATHII-0-0KcoTeTparuaponupuMuans- 1 (2H)-n)-2-
(MeTokcumeTm)-2-MeTri-2,3-nuruapodensodypan-5-kapookcunara 75-10B (P2).

75-10A (P1): MS (ESI) m/z 504,3 (M+H")

'H-AAMP (500 MI'11, xopodopm-d) & 10,00 (c, 1H), 7,93 (nn, /= 1,5, 8,5 ', 1H), 7,76 (c,
1H), 6,84 (1, /= 8,5 I'u, 1H), 6,44 (c, 1H), 3,84 (c, 3H), 3,54 (c, 2H), 3,39 (c, 3H), 2,45 (¢, 2H),
1,58-1,64 (m, 4H), 1,50-1,54 (m, 12H), 0,91-0,94 (M, 6H).

75-10B (P2): MS (ESI) m/z 504,3 (M+H")

"H-AAMP (500 MTI'1y, xnopodopm-d) & 9,91 (¢, 1H), 7.91 (an, J = 1,5, 8,5 Ty, 1H), 7,71 (c,
1H), 6,83 (n, J = 8,5 I'y, 1H), 6,47 (¢, 1H), 3,83 (c, 3H), 3,53-3,59 (m, 2H), 3,40 (¢, 3H), 2,50 (c,
2H), 1,60-1,66 (m, 4H), 1,51 (c, 9H), 1,37 (¢, 3H), 0,90-0,97 (m, 6H).

Cragus J: (2R,3S5)-3-(2-((mpem-0yTokcukapOOHUIT)UMUHO)-4,4- T3 THIT-6-
okcoTerparuaponupuMuani- 1 (2H)-um)-2-(Merokcumetnn)-2-metni-2,3-quruapodensod ypan-
5-xapOonoBas kucnora 75-11A

K  pacrBopy  (2R,3S)-metun-3-(2-((mpem-0yTokcukapOOHNI)UMHUHO)-4,4- T3 THIT-6-
okcoTerparuaponupuMuani- 1 (2H)-um)-2-(MerokcumeTnin)-2-Mmetui-2,3-quruapodensod ypan-
5-xap6okcunara 75-10A (5,5 r, 10,92 mmons) B THF (100 mi) nobaBnsiii TpUMETHUIICUIIAHONAT
kamus (5,60 r, 43,7 mmonb). Peakunonnyro cmech nepemermnsain npu 27°C B Teuenue 1 4 B

armocpepe  Nz.  PactBop  (2R,3S5)-3-(2-((mpem-OyTokcnkapOOHMUIT)UMHHO)-4,4-TU3THIT-0-
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okcoterparuaponupuMuani- 1 (2H)-um)-2-(Merokcnmernn)-2-metni-2,3-quruapodersod ypan-
5-xapOoHOBOM KUCTOTHI 75-11A HCMOIB30BAIM HEMOCPENCTBEHHO HAa ClieAyromed craguu 0e3
JOTOJTHATEIBHBIX MAHUITYJISILIHA U OYUCTKH.

MS (ESI) m/z: 490,1 (M+H")

Cragusa K: mpem-6ytun-(4,4-mustun-1-((2R,3S)-5-(((1R,2R)-2-runpokcu-2,3-auruipo-
1H-unpnen- 1-mn)kapbamornn)-2-(MeTOKCUMETHI )-2-MeTHII-2, 3-nuruapodenzod ypan-3 -mi)-6-
okcorerparuaponupumuans-2(1H)-ununen)kapbamar 75-12A

K pacTBopy (2R,3S)-3-(2-((mpem-0yToKkcuKapOOHUIT)UMHUHO)-4,4-TU3TUIT-6-
okcoterparuaponupuMuani- 1 (2H)-um)-2-(merokcumernn)-2-metni-2,3-quruapodensodypan-
5-xapbonoBoii kucnorel 75-11A (5,35 r, 10,93 mmons), N1-((3tmnmumuno)mermneH)-N3,N3-
auMerunnponas-1,3-muamuna ruapoxnopuna (4,19 r, 21,86 mmons), (1R,2R)-1-amuno-2,3-
auruapo- | H-unnen-2-ona (1,956 r, 13,11 mmonb) u 1H-6en3o[d][1,2,3]rpuazon-1-omna (2,95 r,
21,86 mmonb) B THF (100 mi) nobasmsuin N-3tuin-N-uzonponunnponas-2-amus (7,06 T, 54,6
MMoItb). Peakinonnyro cmech nepemernuany npu 27°C B Teuenue 3 1 B atmocdepe Nz. Cmech
racuiy nodasserneM Bozsl (100 mu) u sxcrparuposanu EtOAc (100 mut x 2). Opranugeckue ciou
npoMbIBaid  cojieBbiM pactBopoM (100 wut), cymwmam Hag NaxSQs, ¢unbTpoBain U
KOHLIEHTPUPOBAIM B yCJIOBUsX Bakyyma. OCTaTOK OUMINAIM METOAOM  KOJOHOYHOM
xpomarorpaduu (Si02, nerponeiinbiii 3¢up:EtOAc:DCM = 100:10:10-20:10:10) ¢ monyueHrem
mpem-0ytun-(4,4-nuatun-1-((2R,3S)-5-(((1R,2R)-2-runpokcu-2,3-auruapo- | H-unnen-1-
win)kapOamonn)-2-(MeTOKCUMET I )-2-MeTHII-2, 3 - InruaApoOe 30 ypaH-3 -1 )-6-
okcoterparuaponupumunns-2(1H)-unmunen)kapbamara 75-12A.

MS (ESI) m/z: 621,5 (M+H")

'H-AAMP (500 MT'11, xopodopm-d) & 10,00 (c, 1H), 7,68 (c, 1H), 7,61 (an,J= 1,5, 8,5 ',
1H), 7,26-7,32 (m, 3H), 6,85 (1, J=8,5 'y, 1H), 6,51 (c, 1H), 6,44 (n, J= 6,0 'y, 1H), 5,28-5,29
(M, 1H), 4,82 (c, 1H), 4,47 (x8, J = 7,5 T'y, 1H), 3,55 (», /= 1,5 'y, 2H), 3,39 (¢, 3H), 3,30-3,37
(M, 1H), 2,98 (anx, J=38,0, 15,5 'y, 1H), 2,45 (n, J=2,5 T, 2H), 1,58-1,66 (m, 4H), 1,49-1,56 (M,
12H), 0,94 (x8, J = 7,5 ', 6H).

Cramus L: (2R,3S)-3-(4,4-nusTrn-2-uMuHO-0-0KkcoTeTparuaponupuMuaus- 1 (2H)-mm)-N-
((1R,2R)-2-runpokcu-2,3-guruapo- 1 H-unnen- 1-ui)-2-(MeTokcume T )-2-Metui-2,3-
muruapoden3odypan-S-kapobokcamun (Ilpumep 75A)

Pacteop  mpem-Oytun-(4,4-nustin-1-((2R,35)-5-(((1R,2R)-2-ruapokcu-2,3-nuruapo-
1H-unnen- 1-mn)kapdamornn)-2-(MeTOKCUMeTHT )-2-MeTHII-2, 3-nuruapodenzod ypaH-3 -mi)-6-
okcoterparuaponupumunns-2(1H)-unmunen)kapbamara 75-12A (5,5 r, 8,86 mmons) B 41 HCI B
mnokcane (100 mu) mepememmBamu nipu 27°C B Teuenne | 4. CMech KOHLEHTPUPOBAIH U

ounmmamu meronom HPLC (ammapat ACSSH-prepL-K3; Cnoco®: komonka YMC-Triart Prep
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C18 250 x 50 mm x 10 mxMm; Ycnosust: Boma (0,05% runpokcuna ammonust 00./00.)-ACN, crapt
B 35 ¢unum B 55; Bpems rpaauenta (MuH) 15, Bpems yaepskusanust 100% B (mun) 5; ckopocTs
noroka (mi/mun) 110), a 3areM JIHOPMIM3HPOBAIA C TMOJYYCHHEM CBOOOTHOTO OCHOBAHHSI
uenesoro npoaykra. IIpoaykr B Bune cBobomHoro ocHoanusi pacteopsuin B MeCN (50 mi) u
xoHu. HCI (2 mi) B Bozge (150 mun) u mnodpunusnpoBany ¢ nojaydeHueM nponykra, (2R,3S)-3-(4,4-
IVSTUI-2-UMHHO-6-0kcoTeTparuaponupumMuani-1(2H)-ni)-N-((1R,2R)-2-rugpokcu-2,3-
auruapo- | H-uanen- 1-um)-2-(Merokcumernn)-2-metui-2, 3-nuruapoden3zodypan-5-
kapookcamuza (Ilpumep 75A).

MS (EST) m/z: 521,2 (M+H")

"H-AMP (500 MI'u, metanon-ds) § 7,81-8,05 (m, 2H), 7,15-7,30 (m, 4H), 7,06 (n, J = 8,5
I'u, 0,38H), 6,89 (1, J = 9,0 I'y, 0,6H), 6,38 (c, 0,4H), 5,40-5,47 (m, 1,6H), 4,47-4,53 (m, 1H),
3,66-3,79 (m, 1,4H), 3,53 (n, J = 9,5 I'y, 0,6H), 3,40-3,46 (M, 3H), 3,27-3,31 (m, 1H), 2,84-3,09
(M, 2H), 2,56-2,81 (m, 1H), 1,64-1,94 (m, 4H), 1,55 (1, J = 14,5 I', 3H), 0,93-1,04 (m, 6H).

Tabauna 2
- c LC/MS H
HMe TPYKTypa a3BaHHe
pHMep PYKTYp (M+1)*
OMe
NH 7., 0
(2S,3S)-3-(4,4-qu3THn-2-UMUHO-6 -
HN™ “NY
okcoterparuapormupumuaua-1(2H)-mm)-N-
75B O 521,2 ((1R,2R)-2-rugpokcu-2,3-quruapo-1H-

UHACH- 1 -11)-2 -(METOKCUME THIT)-2 -METHI -

2,3-muruapoden3odypan-5-kapOokcaMua

(2S,3S)-3-(4,4-qu3Tr1-2-uMUHO-6 -
okcoretparuaporupumu -1 (2H)-mr)-N-(2-
T6A 5353 THAPOKCH-2-MeTHA-2,3-quruapo- 1 H-unaeH-
1-um)-2-(MeToxcumMeTHIT)-2-MeTHIT-2, 3 -

auruapooeH3odypan-5-kapOokcaMus
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

76B

I
O

NH \_J;O
HNJ\

535.4

(2S,3S)-3-(4,4-au3TI1-2-UMUHO-6 -

okcoretparuaporupumuguH- 1 (2H)-mm)-N-(2-

THAPOKCH-2-MeTHA-2,3-auruapo- 1 H-unaen-
1-um)-2-(MeTokcUMETHT)-2-MEe THIT-2, 3 -

auruapooeH30dypan-5-kapOokcaMu

T7A

5353

(28,3S)-3-(4,4-nu>THA-2-UMHHO-6-

okcorerparuapormupumuguH- 1 (2H)-mm)-N-(2-

rHAPOKCH-2-MeTun-2,3-nuruapo-1 H-unnen-
1-11)-2-(MeTOKCHMETHIT)-2-ME THIT-2, 3 -

quruapooeHzodypan-3-kapOoKcamMun

77B

535.3

(2S,3S)-3-(4,4-qu3Trn-2-uMUHO-6 -

okcorerparuaporupuMugaH- 1 (2H)-m)-N-(2-

THAPOKCH-2-MeTHA-2,3-quruapo-1 H-unaeH-
1-um)-2-(MeToKCUMETHIT)-2-METHIT-2, 3 -

auruapooeH3odypan-5-kapOokcaMu

78

433,0

(3R)-N-[(1R,2R)-2-ruapoxcuunaan-1-wmi|-3-
(2-umunO-4,4-1UMETHIT-6-
OKCOTEKCArUAPOUPUMUIUH- | -u1)uH 1aH-5 -

KapOOKCcaMuU

79

4473

(BR)-N-[(1R,2S)-2-ruapokcu-2-Me TUINH A H-
1-mn]-3-(2-umuno-4,4-1uMe THIT-6-

OKCOTEKCArUAPOUPUMUIUH- | -u)uHaH-5 -

KapOOKCaMuU
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LC/MS
IIpumep CrpykTtypa (M+1)* Ha3sanue
NH (BR)-N-[(1R,2R)-2-ruapoKcH-2-METHIHHIAH-
%0 M@ HQ 4470 1-un]-3-(2-umunO0-4,4-1MMETHI-6-
0 OKCOTEKCAr UAPOMUPUMUIUH- | -r1)uHaH-5 -
0 Ht% KapOoKcaMua
NH (3R)-3-[(4R)-4->TH1-2-MHUHO-4-METHT-6-
a1 HN/U\N“‘@Q" 1473 OKCOTeKCcaruaponupumMuauH-1-u|-N-
s o] ):@ ’ [(IR,2R)-2-ruapoxcuunnan- 1 -un|unaas-5-
" N KapOOKCcaMHL
NH (IR,3R)-N-[(1R,2R)-2-ruapokcunHgan-1-
% HN/U\N‘\' HO, 1473 wn|-3-(2-umuHO-4,4 - TUME THI-6-
MO % | OKCOTEKCArHAPOIMPUMHUANH- 1 -11)-1-
o) H METWIHHIAH-5-KapOOoKcaMua
NH (8R)-8-(4,4-qu>THIT-2 -UMHUHO-6 -
HN N\"@”/H OH OKCOTCKCArHAPOTTUPUMUANH- | -111)-N-
83 /j\/go 4 & 447.1 [(1R,2R)-2-ruapokcuuHaaH-1-
wi|6urukino|4.2.0]okra-1(6),2,4-TpucH-3-
KapOOKCaAMHUT
NH (3R)-N-[(4S)-2,2-numeTrnxpoman-4-un|-3-
84 ;'N\JEN&“@ io 4611 (2-umuHO-4,4-1UMETHIT-6-
0 OKCOTEKCAruIAPOUPUMHU U H- | -u1)uHaH-5 -
0 ” KapOOKCaMuU
nH (3R)-3-(4,4-au3TH1-2 -UMUHO-6 -
HN™ SN HQ OKCOTEKCAruIPONUPHMUIHH- 1 -1171)-N-
53 /_z\AO N M [(IR,2R)-2-ruapoxcuunnan- 1 -un|ungas-5-
o H KapOOKCcaMuU
NH N-[(1R,2R)-2-ruapokcuunan-1 -ui]-3-(2-
86 4613 UMUHO-4,4-TAMETHI-6-

OKCOTEeKCaruaApOMUpUMUAnH-1-m)-1,1-

JUMETHITMHAAH- -KapOoKCaMua




135

- c LC/MS H
pumep TPYKTypa a3BaHHe
(M+1)*
N H N-[(1R,2R)-2-ruapoxcunngan-1-ua]-3-(2-
’ HO, uMuHO-4,4-1umeTuin-6-
87 461,3
M OKCOTEKCArHAPOIMHPUMUANH- 1 -11)-2,2 -
H JUAMETHIIMHAAH-S -KapOoKCaMua
NH (IR,3R)-3-[(4R)-4-5Tun-2-uMuHO -4 -METHI-6-
J\ W OKCOTEKCaruAPOMUPUMHUINH- | -11]-N-
88 HN” N HO, 4613 poTHp
Mo [(IR,2R)-2-ruapoxcuunaas- 1 -umn]-1-
H METHIIMHAAH-S -KapOOKCaMU
NH (IR,3R)-N-[(1R,2R)-2-ruapokcu-2-
HN J\ N MeTHIHHAAH- | -ui]-3-(2-umun0-4,4-1ume -
89 HO. 461,3
MO 6-0KCcOoreKcarugponupuMuAnH-1-nm)-1-
N METHIHHIAH-5-KapOOoKcaMua
NH (1IR,3R)-N-[(1R,2S)-2-ruapokcu-2-
J\ - H MeTHIHHAAH- 1 -11]-3-(2-uMuHO-4,4 - TUME THIT-
90 HN™ N o 461.3
MO 6-0KCOreKCaruAponupuMuAnH-1-m)-1-
N METHITHHIAH-3-KapOOKCAMI
NH N-[(1R,2R)-2-ruapoxcunsgan-1-mi]-3-(2-
HN J\ N ~ UMHHO-4,4-1uMe TUI-6-
91 HO,, 463,1
o | OKCOTCKCArHAPOIUPUMUANH- 1 -11)-2,2 -
H numeTuin-3H-0en3od ypan-S-kapOokcamu
(4R)-4-(4 4-au3TH-2 -UMUHO-6 -
okcorekcaraponupumuana-1-ua)-N-[(1R)-
92 4653 porip

2-ruapokcu- 1 -peHnn->Tri | xpomaH-6-

KapOOKCaMuU
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

93

NH

4753

N-[(1R,2R)-2-ruapokcu-2-mMeTunuuaan-1-
wi |-3-(2-umuH0-4,4-1uMe THIT-6-
OKCOTEeKCaruApOMUpUMUAnH-1-1)-1,1-

JUAMETHIIMHAAH-S -KapOoKCaMua

94

4753

(4R)-4-(4,4-au>THN-2 -UMUHO-6-
OKCOTEKCarupONUPHUMUAHH- 1 -11)-N-
[(IR,2R)-2-ruapoxcuunaan- 1 -u|reTpanus-

6-kapOokcaMug

95

I=

M Hon
0
0

4753

(IR,3R)-3-[(4R)-4-3Trn-2 -UMHUHO -4 -METHIT-6-
OKCOTEKCarupONUPUMUAHH- 1 -11]-N-
[(IR,2R)-2-ruapoxcu-2-MeTranHAaH- 1 -w |-

1-meTHaMHAAH-5 -KapOoKcaMu g

96

4753

(IR,3R)-3-[(4R)-4-3Trn-2 -uMUHO -4 -METHIT-6-
OKCOTEKCAruapOnmupuMuauH-1-mm]-N-
[(1R,2S)-2-ruapokcu-2-metunuaaan- 1 -ui|-1-

MCTHITMHAAH- -KapOOKCAMHT

97

476,2

(4R)-N-[(1R,2R)-2-amunouHgaH- 1 -1 -4 -
(4,4-nudTH01-2 -UMUHO -6 -
OKCOTCKCArHAPONUPHUMUANH- | -HT)XpOMaH-6-

KapOOKCaMuU

98

4771

(3R)-N-[(3S.,4R)-3-ruapokcu-2,2-
numeTunxpoman-4-un|-3-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCAruAPOTTUPUMHUANH- | -

WI)UHIAH-5-KapOOKcaMug
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

99

NH

HN)J\N“‘@ :
ﬂ\/&o HO
¢ N

477.4

(3R)-3-[(4R)-4->TH1-2-MHUHO-4-METHIT-6-
OKCOTCKCAaruAPOMUPUMHINH- | -11]-N-
[(3R,4R)-3-ruapokcu-3-meTraxpoman-4-

Wi|uHIaH-5-KapOoKcaMug

100

NH
HN/U\N“‘@
/A
o)

4773

(3R)-3-[(4R)-4-3TH1-2-MHUHO-4-METHT-6-
OKCOTCKCaruAPOIMHUPUMUINH- | -11]-N-
[(3S,4R)-3-ruapokcu-3-mMeTUIXpOMaH-4-

Wi|uHAAH-5-KapOoKcaMua

101

4773

N-[(3S,4R)-3-ruapoxcuxpoman-4-mm|-3-(2-
UMUHO-4,4-TUMC THIT-6-
OKCOTreKCarugponupuMuanH-1-ni)-1,1-

JUMETHIMHAAH-3 -KapOOoKcamu g

102

4773

(2R 4R)-4-[(4R)-4->Trn-2 -uMUHO -4 -METHIT-6-
OKCOTEKCAruaponmupuMuauH-1-mm]-N-
[(1R,2R)-2-ruapoxcuunaan- 1 -mm]-2-

METHIIXPOMaH-6-KkapOokcamMu g

103

4773

(IR,3R)-N-[(3R,4R)-3-ruapokcu-3-
METHIXpOMaH-4-m|-3~(2-umuHo-4,4-
JAMCTHII-6-OKCOTCKCAru IPOTTUPUMHUANH- | -

wn)- 1 -MeTrmHAaH-5 -KapOoKCaMuU

104

4772

(IR,3R)-N-[(3S,4R)-3-ruapokcu-3-
MeTHIXpoMaH-4-ui|-3-(2-umuHO-4,4 -
JAMCTHII-6-OKCOTCKCAruAPOTUPUMHUANH- | -

wi)- 1 -MeTrmmHAaH-5 -kapOoKcaMua
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LC/MS
IIpumep CrpykTtypa Ha3sanue
(M+1)*
8-(4,4-au3THn-2-uMUHO-6-
OKCOTEKCAarHAPONHPUMUAHH- | -11)-N-
105 477.1 [(3S.4R)-3-ruapokcu-3-MeTHIXpOMaH-4-
wi|6urukno[4.2.0]okra-1(6),2,4-tpucH-3-
KapOoKcaMua
NH o]
)]\ . (4R)-N-[(45)-2,2-numeTunxpoman-4-mui|-4-
HN™ SNY
(2-umuno0-4,4-1uMeTHII-6-
106 0 4773
OKCOTEKCaruAPONHPUMHUANH- | -1T)XpoMaH-6-
N kapOoKcamMu
NH N-[(1R,2R)-2-ruapokcu-2-mMeTunuHaaH-1 -
107 HNJ\N HQ 1773 wi|-3-(2-umuHO-4,4 - TUME THI-6-
MO T | OKCOTEKCAruAPONUPUMUANH-1 -111)-2,2-
N numetut-3H-6er3o¢ ypan-3-kapOokcaMua
NH N-[(1R,2S)-2-ruapokcu-2-meTrnuHaan-1-
108 HN/U\N HO 4773 wi|-3-(2-umuHo-4 4 -1UMeTHI-6-
11s, >
MO ' OKCOTEKCATHAPONUPUMHUANH- | -111)-2,2 -
N auvetin-3H-6enzodypan-5-kapbokcamu
NH (@]
J]\ . y (4R)-4-(2-umuno0-4 ,4-1ume THIT-6-
HN N
Q OKCOTCKCArHAPOTHPHUMHUIUH- | -11)-N-
109 0 E 4792
[(3S,4R)-3-meToKcHuxpoMaH-4-ut | XpoMaH-6-
H KapOOKCaMU
3
NH (@] N-[(1R,2R)-2-ruapoxcuunan-1 -ui|-4-(2-
UMUHO-4,4-TAMETHI-6-
110 HN® N 4792

OKCOTEKCArHAPOHPUMUANH- | -11)-3-

METOKCHXPOMaH-6-KapOOKcaMu
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

111

0]

479.3

(4R)-4-(4 A-au>TH1-2 -UMHUHO-6 -
OoKcorekcaruaponupuMuanH- 1 -um)-N-[(1S)-
1-(2-meToKCcHbCHUI)ITHI | XpOMaH-6-

KapOoKcaMua

112

4833

(4R)-N-[(3S,4R)-6-dTop-3-ruapokcuxpoMaH-
4-uin|-4-(2-umun0-4,4-1UMETHI-6-
OKCOTeKCaruAPONHPUMHUANH- | -HT)XpoMaH-6-

KapOOKCaMu

113

4893

(3R)-N-[(45)-2,2-gumeTunxpoman-4-mn|-3-
(2-umunO0-4,4-1UMETHIT-6-
OKCOreKkcaruaponupuMuans-1-mwi)-1,1-

JHAMCTHITUHIAH- -KapOOKCaAMU/

114

489.3

(4R)-4-(4,4-nu>TH1-2 -UMUHO-6 -
OKCOTCKCArHAPOTUPUMUIHH- 1 -11)-N-
[(1R,2R)-2-ruapokcu-2-Me THIHHAAH- 1 -

W | TCTPATHH-6-KapOOKCaAMUT

115

4913

(1R,3R)-3-(4,4-nusTr1-2 -UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(IR,2R)-2-ruapoxcuunaan- 1 -mm|-1-

METOKCHHHIAH--KapOOKCaMug

116

4913

(1IR,35)-3-(4,4-quyTin-2-uMHHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(IR,2R)-2-ruapoxcuunaan-1-mm|-1-

METOKCHHHIAH--KapOOKCaMHu
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

117

4913

(1S,3R)-3-(4,4-nu>Tin-2 -UMHHO-6 -
OKCOTEKCAarHAPONHPUMUAHH- | -11)-N-
[(IR,2R)-2-ruapoxcuunaas- 1 -um]-1-

METOKCHHUHIAH-3-KapOoKcaMua

118

4913

(3S,4R)-4-(4,4-nu>TH-2 -UMHHO-6 -
OKCOTEKCarupONUPUMUAHH- 1 -11)-N-
[(IR,2R)-2-ruapoxcuunaas- 1 -um|-3-

METHIXpOMaH-6-kapbokcamu

119

4913

(4R)-4-(4,4-qu>THN-2 -UMUHO-6 -
OKCOTCKCAruAPOMUPUMUINH- | -11)-N-
(2,3.4,5-retparuapo-1-6eH30KCeTHH-5 -

WIT)XPOMaH-6-KapOOKCaMuU I

120

4913

(3R,4R)-4-(4,4-nu>THIT-2-UMHHO-6-
OKCOTCKCArHAPOTUPUMUANH- | -11)-N-
[(1R,2R)-2-ruapoxcunnaan- 1 -mm|-3-

METHIIXPOMaH-6-kapOokcamu g

121

4913

(3R)-3-[(4R)-4-3TH1-2-MUHO-4-METHIT-6 -
OKCOTCKCAruAPOMHUPUMUINH- | -11]-N-
[(3S,4R)-3-ruapoxcu-2,2 -auMe TUIXPOMaH-4-

wi|uHIaH-5-KapOoKcaMug

122

4913

(3R)-3-(4,4-au>THA-2-UMUHO-6-
OKCOTCKCArHIPOTUpuMuanH-1-mt)-N-
[(3R,4R)-3-ruapokcu-3-meTraxpoman-4-

wi|uHIaH-5-KapOoKCcaMug
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

123

NH
HN/U\N“' HO
o
d

4913

(3R)-3-(4,4-av>THA-2 -UMHUHO-6-
OKCOTCKCArHAPOTUPUMUANH- 1 -11)-N-
[(3S.4R)-3-ruapokcu-3-MeTHIXpOMaH-4-

Wi|uHIaH-5-KapOoKcCaMug

124

4913

(3R)-N-[(3S,4R)-3-ruapokcu-3-
MeTHNXpoMaH-4-un|-3-(2-umuno-4,4-
JHUMETHIT-0-0KCOT €KCaruApOIMPUMHU TUH- ] -

wn)-1, | -aume T gas-5-kapOokcamug

125

Iz

4913

(4R)-4-(4,4-qu>THT-2 -UMHUHO-6 -
OKCOTEKCarupONUPUMUANH- 1 -11)-N-
[(3S,4R)-3-ruapoxcuxpoman-4-ui|reTpanun-

6-xapOoKCcaMua

126

4913

(4R)-4-[(4R)-4->TH1-2-MUHO-4-METHIT-6 -
OKCOTCKCArHAPOMHPUMUINH- | -1]-N-
[(1R,2R)-2-ruapoxcuunaan-1-mn|-3,3-

JAMETHIIXPOMaH-6-KapOOKCaMU/

127A

4913

3-(4,4-qu3TH-2-UMUHO-6 -
OKCOTCKCArHAPOTUpPUMUIHH- 1 -11)-N-
[(1R,2R)-2-ruapoxcuunaan-1-mn|-2,2-

numeTuin-3H-0en3od ypan-S-kapOokcamu

127B

4913

3-(4,4-qudTH-2-UMUHO-6-
OKCOTCKCArHIpOnupuMuana-1-m)-N-
[(1R,2R)-2-ruapoxcuunaan-1-mn|-2,2-

numeTun-3H-0en3od ypan-S-kapOokcamu g
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

128

NH (@)

4913

(2R,4R)-4-(4,4-nu>THIT-2-UMHHO-6-
OKCOTCKCArHIPOMUpPUMUANH- 1 -11)-N-
[(IR,2R)-2-ruapoxcuunaan- 1 -um|-2-

METHIXPOMaH-6-kapOokcamMu

129

NH O

4913

(2R,4R)-4-[(4R)-4-5TIn-2-uMUHO -4 -METHI-6-
OKCOTeKCaruIponupuMuans-1-mm]-N-
[(IR,2R)-2-ruapokcu-2-meTrauHaaH- 1 -] -

2-MeTHIXPOMaH-6-KapOOKCaMU

130

HNT N HO

4913

(IR,3R)-3-[(4R)-4-3Trn-2 -uMHUHO -4 -METHIT-6-
OKCOTEKCarupONUPUMUANH- 1 -11]-N-
[(3R,4R)-3-ruapoxcu-3-meTrxpoman-4-wui |-

1-meTunuaaaH-5-kapOoKcaMua

131

4912

(1IR,3R)-3-[(4R)-4-3THn-2-UMUHO -4 -MCTHI-6-
OKCOTCKCAruAPOMHPUMUINH- | -11]-N-
[(3S,4R)-3-ruapokcu-3-mMeTUnXpomMaH-4-ui| -

I-meTrmuHAaH-5 -KapOOKCaAM U

132

491,1

(5R)-5-(4,4-av>TH-2 -UMUHO-6-
OKCOTCKCArHAPOTUpuMuInH-1-m1)-N-
[(IR,2R)-2-ruapoxcuunnan-1-un]-2,.3.4,5-

TeTparuapo-1-6eH30KkcenuH-7-kapOoKCaMHU T
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

133A

NH 0
HNJ\N“‘
e

4913

(4R)-4-(4 4-au>TH1-2 -UMHUHO-6-
OKCOTCKCArHAPOIHPUMUANH- | -11)-N~(2,2 -
numetun-3H-6enzodypan-3-um)xpoman-6-

KapOoKcaMua

133B

NH o)
HNJ\N“‘
/?\/go

4913

(4R)-4-(4,4-au>THN-2 -UMUHO-6-
OKCOTEKCArMAPOIUPUMHUANH- | -11)-N~(2,2 -
numerun-3H-6enzodypan-3-um)xpoman-6-

KapOOKCaMu/

134

4913

N-[(4S)-2,2-mumetunxpoman-4-wui|-3-(2-
UMUHO-4,4-TUME THIT-6-
OKCOTEKCArHAPOTUPUMUANH-1 -11)-2,2 -

numetun-3H-6er3od ypan-S-kapOokcaMua

135

4913

(2R,3R)-N-[(3S.4R)-3-rugpokcu-2,2-
aumeTrixpomMan-4-un|-3-(2-umuno-4 ,4 -
JHAMETHII-6-OKCOTCKCAaru APOTTUPUMHUANH- | -

WJ1)-2-ME THIHHAAH-5 -KapOOKCaAMHUT

136

491,3

(2S,3R)-N-[(3S,4R)-3-ruapokcu-2,2-
aumeTunxpoman-4-un|-3-(2-umuno-4 ,4-
JAMCTHII-6-OKCOTCKCAru APOTUPUMHUANH- | -

W1)-2-MC THITHHAAH- -KapOOKCaMuU/T

137

4913

(2S,35)-N-[(3S,4R)-3-ruaporcu-2,2-
aumeTunxpoman-4-un|-3-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCAru APOTTHPUMHUANH- | -

W1)-2-ME THITHHAAH- -KapOOKCaMuU
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

138

Z
T

HO, o)

4913

(1R,3R)-N-[(3S.4R)-3-rugpokcu-2,2-
auMmeTanxpoman-4-un|-3-(2-umuno-4,4-
JAMETHII-6-OKCOTCKCAaru APOMUPUMHUANH- | -

wi)-1-meTruHAaH-5 -KapOoKCaMuU I

139

‘1,

4913

(1S,35)-N-[(3S,4R)-3-ruapokcu-2,2-
auMeTHixpomMan-4-un|-3-(2-umuno-4,4-
JHUMETHII-0-0KCOT €KCaruApOIMPUMHU TUH- 1 -

wi)- 1 -meTruHAaH-5 -kKapOoKCcaMu I

140A

4913

(3S)-3-(4,4-nu>THI-2 -UMUHO-6-
OKCOTEKCarupONUPUMUANH- 1 -11)-N-
[(IR,2R)-2-ruapoxcuunaan- 1 -um|-2-

METOKCHHHIAH-3-KapOOKCaMu

140B

4913

(3S)-3-(4,4-nu>THIT-2-UMHHO-6 -
OKCOTCKCArHAPOITUPUMUIHH- 1 -11)-N-
[(1IR,2R)-2-ruapoxcuunaan-1-wm]|-2-

MCTOKCHUHIaH-3-KapOOKCaAMU/

141

4932

(4R)-4-|(4R)-4->THrI1-2-UMHHO-4-METHI-6-
OKCOTEKCAruaponmupuMuaH- 1 -mm]-N-
[(3S,4R)-3-meToKcuxpoMan-4-u|xpoMaH-6-

KapOOKCaMuU

142

4932

N-[(1R,2S)-2-ruapokcu-2-meTrnusaan-1-
wi |-4-(2-umun0-4,4-1uMe THIT-6-
OKCOTCKCArHAPOTUPUMUIANH- | -11)-3-

METOKCHXPOMaH-6-KkapOoKcaMuz
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- c LC/MS H
pumep TPyKTYpa a3BaHue
(M+1)*
5
NH . O N-[(1R,2R)-2-ruapoxcu-2-MeTunnHAaH- 1 -
HN JJ\ N < wi |-4-(2-umuHo0-4,4-1uMe THIT-6-
143 HO 4932
MO : OKCOTEKCaruapOMUpUMHUINH- | -u1)-3-
o N METOKCHXPOMaH-6-KapOOKCcCaMug
H
HO
j\]l\H . Q N-[(45)-2,2-numeTunxpoman-4-mi|-3-
HN N TUAPOKCH-4~(2-umuHO-4,4- IUME THIT-6-
144 M 4933
O o OKCOTEKCaruJpONHPUMHUANH- | -HT)XpoMaH-6-
o) H KapOOKCaMu
|
NHO ~ 0 4-[(4R)-4->Trn-2-UMHHO-4-ME THIT-6-
\ OKCOTEKCAruapOmupuMuIuH-1-mm]-N-
145 HN™ N 0 4932 POTHP ]
o F [(IR,2R)-2-ruapoxcuuHaan- 1 -mn]-3-
o N/E@ METOKCHXPOMaH-6-KapOoKcaMug
H
—0
NH 70 N-[(1R 2R)-2-runpoxcumman-1-ui]-3-(2-
HN N UMHUHO-4,4-TUMETHIT-6-
146 ) 493,1 OKCOTCKCArHAPOTUPUMUANH- | -11)-2-
O NH oH (meToxcumeTmn)-2-metun-3H-6enzodypan-5-
) KapOOKCaMuU
(4R)-4-(4,4-qu>THIT-2 -UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
147 4953

[(1S,2S)-6-dprop-2-ruapoxcunnaan-1-

W |XpOMaH-6-kapOOKCaMH
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IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

148

NH 20

4953

(4R)-4-(4 4-au3TH1-2 -UMHUHO-6-
OKCOTCKCArHIPOUpUMUANH- 1 -11)-N-
[(1IR,2R)-6-drop-2-runpokcunsgan-1-

W |XpOMaH-6-KapOOKCaMHU

149

495,1

(3R)-N-[(3S,4R)-6-prop-3-ruapoxcu-2,2-
auMeTHiIxpomMan-4-un|-3-(2-umun0-4,4 -
JHUMETHIT-0-0KCOT €KCaruApOMMPUMH TUH- 1 -

HT) HHIAH- -KapOOKCaMu

150

(@)

4953

(4R)-4-(4,4-qu>THNT-2 -UMUHO-6 -
OKCOTeKCaruApONUpUMHANH- 1 -11)-N-[2-
TUAPOKCH-1-(2-MeTOKCH(BESHUIT)ITHI | XpOMAH-

6-xapOoKcaMua

151

4972

(4R)-4-|(4R)-4->Tr1-2-MMHHO-4-METHI-6-
OKCOTEeKCAruAPOUPUMHUANH- | -1t |-N-(6-
(drop-3-ruapoxcuxpoMan-4-ui)XpoMaH-6-

KapOOKCaMuU

152

4972

(4R)-4-(4,4-qu>THIT-2 -UMHHO-6-
OKCOTCKCArHAPOIUPUMUANH- | -11)-N~(2,2 -

mudTopuHAaH- | -nn)XpoMaH-6-kapOoKcaMua




147

IIpumep

CrpykTtypa

LC/MS
(M+1)*

Hassanue

153

NH

o

Cl

499,1

(4R)-N-[(3S,4R)-6-x710p-3-THAPOKCUXPOMAH-
4-nn]-4-(2-umuHo-4,4-1UMETHI-6-
OKCOTEKCAarHAPONUPUMUAHH- | -HT)XpoMaH-6-

KapOoKcaMua

154

503,2

(4R)-4-(4,4-qu>THT-2 -UMUHO-6 -
OKCOTEKCarupONUPUMUAHH- 1 -11)-N-
[(I'R,2'R)-2'-ruapokcucupo| HUKIOMpPOTIaH-

1,3"-unan|-1'-nn|xpoman-6-kapdoxcamus

155

5033

(4R)-4-(4,4-mroTHIT-2 -UIMUHO-6-
OKCOTCKCArHAPOHUPUMUINH- | -11)-N-
[(1'S,2'S)-2'-ruapoKkcrcIUpO| LUKIOTIPOIIaH-

1,3'-unnan]-1"-un|xpoman-6-kapOoxcamMua

156

503,3

(4R)-4-(4,4-nu>TH1-2 -UMUHO-6 -
OKCOTCKCArHAPOTHpuMuauH- 1 -um)-N-[ (4S)-
2,2-muMe THIXpOoMaH-4-11| TeTpaIuH-6-

KapOOKCaMU

157

505,3

(1R,3R)-3-(4,4-nusTri1-2 -UMHUHO-6-
OKCOTCKCArHAPOmupuMuauH-1-mt)-N-
[(IR,2R)-2-ruapoxkcu-2-meTuauHaaH- 1 -] -

1-meTokCcHUHAAH-S -KapOOKCAMU

158

505,3

(1S,3R)-3-(4,4-quyTin-2 -uMHHO-6 -
OKCOTCKCArHAPOTUpUuMuanH-1-m1)-N-
[(IR,2R)-2-ruapoxkcu-2-meTrauHaaH- 1 -] -

1-meTokCcHHUHAaH-S -KapOOKCAMU
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LC/MS
IIpumep CrpykTtypa Ha3sanue
(M+1)*

/'l\‘j\H (3R)-3-(4,4-nu>TH1-2 -UMHHO-6-
HN” SN HO/" OKCOTCKCArHAPOMUPUMUIUH- 1 -11)-N-
159 505.4
0 N [(3S,4R)-3-ruapoxcu-2,2 -auMe TUIXPOMaH-4-
o) H

Wi|uHIaH-5-KapOoKcaMug

NH (3R)-N-[(3S,4R)-3-runpoxcu-2,2-
HN NY auMeTHixpomMan-4-un|-3-(2-umuno-4,4 -
160 505,2
0 JHUMETHIT-0-0KCOT €KCaruApOIMPUMHU TUH- 1 -
o H wn)-1, | -aume T gas-5-kapOokcamug
ITpumep 161
O _— 0 0 (S,5) Hoilopu,
Br. ..l Pd{dppfiCly, TEA HCOOH, EtsN
- Ty i
O‘ DMSO, MeOH ﬁj DMF, 35°C
161.1 161-2
B ?k
i ’i" e
/4“\./@‘4{;. o
: (‘k ’ TMSOK < S
X S —— e
5Ty o THE, kT, EDCI, HOBL,
TD;I;&FF;PM DIEA, THF
jiam ;’“’"“1
HN r\i/\é/“‘“t] ZnBrs HN™ N
M/}%,Q " 2 - /";\/
( DCM, 1T, 184 ' <
kN
161-6

Cranus A: merun-8-okco-5,6,7,8-rerparngponadrannn-2-kapookcmnat 161-2

K pactBopy 7-6pom-1-tetpanona 161-1 (35 r, 155 mmons) B MeOH (200 mi) u DMSO
(100 mi) nobasmsmu PACla(dppf) (11 1, 15,03 mmons) u TpusTunamus (108 m, 777 Mmodb).
Cwmecp mepememuBamu npu 80°C B TeueHue 48 u B armochepe CO mox nasneHuem 50
¢bynuT./xB. mroiiM. [Tocne oxnaneHusi, cMeCh KOHLIEHTPUPOBAIN B YCJIOBUSX Bakyyma. OcTaTok
pazbasysmn Bogoit (200 mu) um skcrparupoBanun EtOAc (200 mn % 3). OObenuHeHHBIE

OpTaHWYECKHE CJION TpoMbIBaii Boaoi (400 mut) u coseBbiM pacTBopoM (400 mit), CyIIUITH HAX
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NazSO4, ¢unbTpoBaNM M KOHLEHTPUPOBAIHM B YCJIOBHSX Bakyyma. HeouMieHHOE BeIIeCTBO
OYMINAIA METOAOM KOJIOHOUHOH Xxpomarorpaduu (Si0», merponeiineii 3¢pup:EtOAc = 3:1) ¢
NOJIy4eHHEM MeTHII-8-0kco-5,6,7,8-TeTparuaponadrania-2-kapbokcunara 161-2.

'H-AMP (400 MI', xnopodpopm-d) & 8,63 (1, J = 1,2 ', 1H), 8,08 (mx, J = 2,0, 6,0 I'ny,
1H), 7,31 (n, /= 8,0 I'y, 1H), 3,90 (¢, 3H), 2,99 (1, J = 6,0 'y, 2H), 2,66 (T, J = 6,4 'y, 2H), 2,10-
2,17 (m, 2H)

Cranus B: metun-(S)-8-runpokcu-5,6,7,8-rerparugponadranus-2-kapookcunar 161-3

PactBop mypasbunO#l kKucnotsl (27,7 mn, 734 mmonb) u TEA (205 min, 1469 mmorns) B
DMF (400 mi) nepememnBanu B TedeHHe 15 MuH, 3areM no0aBisiiM MeTui-8-okco-5,6,7,8-
teTparuaponadramus-2-kapookcunar 161-2 (50 r, 245 wmmonb) u (S,S)-N-(napa-tonyon-
cynbponmn)-1,2-nupennnyranguamus(xaop )(napa-uumon)pyrenui (II) (6,23 r, 9,79 mmons), u
nepememnBanu cMech npu 35°C B Teuenue 16 u. Cwmech paszbasmsimu Bomoit (800 mu) u
skctparuposanu EtOAc (500 mn X 3). OObenvHEHHbIE OPraHHMYECKUE CJIOU MPOMBIBAINA BOJOU
(500 mi) u conesbiM pactBopoM (500 mur), cymmm Han 6e3BogHbiM NaxSOs, ¢punbTpoBamn u
KOoHLeHTpupoBain. OCcTaToK ouuInaan MeToaoM ¢udiu-xpomartorpaduu Ha cunukaresne (ISCO®;
¢mm-kononka Agela® ¢ cunukarenem CS (330 1), smoent = rpaguent 0~30%
STHJIALeTaT/IeTpoNeiHbIi 3hup @8S Mi/mMuH) ¢ nonydenuem merun-(S)-8-ruapoxcu-5,6,7,8-
teTparuaponadraann-2-kapookcunar 161-3.

'H-SAMP (400 MTI', xnopopopm-d) & 8,13 (c, 1H), 7,84 (1, J = 7,6 T'u, 1H), 7,16 (n, J =
8,4 I'u, 1H), 4,82-4,83 (m, 1H), 3,90 (c, 3H), 2,85-2,92 (m, 1H), 2,73-2,80 (M, 1H), 2,00-2,05 (M,
2H), 1,89-1,91 (m, 1H), 1,76-1,84 (m, 1H)

Cranus C: metui-(R,E)-8-(2-((mpem-0yTokcukapOOHMIT)UMUHO )-4,4- T3 TUIT-6-
okcoterparuaponupumuan- 1 (2H)-un)-5,6,7,8-rerparunponadranun-2-kapookcrnar 161-4

K pacTBopy mpem-0ytun-(E)-(4,4-nustnin-6-okcorerparunponupumuann-2( 1 H)-
winaeH)kapoamara (43,1 r, 160 mmoue), Mmetun-(S)-8-runpokcu-5,6,7,8-rerparuaponadraina-2-
kapOokcunara 161-3 (30 r, 145 mmone) u Tpudenmndocpana (49,6 r, 189 mmons) B THF (500
i) npu 0°C B armocdepe N2 no kammsim nobasmsuin DIAD (36,8 mi, 189 mmonb). Cmech
nepememnBasid nipu 27°C B Teuenne 2 4. Ilpomykrt pazdasmsuim EtOAc (100 mun), u mpu
nepeMeNnBaHNN MEIJIEHHO no0aBisuiu nerponeiinbii 3¢gup (500 mu). Cmech ¢unbTpoBanu.
DunbTpaT KOHUEHTPHUPOBAIU B YCJIOBUIX BAKyyMa U OUHIIAIN METOAOM (uHI-xpoMaTtorpadun
Ha cuukarene (ISCO®; ¢pmm-kononka Agela® ¢ cunmukarenem CS (330 r), 31F0€HT = rpaIueHT
10% stunauerar/merponeiineii 3gup @85S mu/mun ¢ nonayueHuem metui-(R,E)-8-(2-((mpem-
OyTOKCHKapOOHMIT)UMUHO)-4,4- T3 THII-0-0KcoTeTparuaponupumMuans- 1 (2H)-nn)-5,6,7,8-
TeTparuaponadraanH-2-kapookcunara 161-4.

MS (ESI) m/z: 458,3 (M+H")
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"H-AMP (400 MT'ui, xnopodopm-d) § 10,11 (ymwup. ¢, 1H), 7,72 (1, J = 8,0 T'u, 1H), 7,62
(c, 1H), 7,13 (n, J = 8,4 I', 1H), 6,17-6,33 (M, 1H), 3,85 (¢, 3H), 2,90-3,08 (m, 1H), 2,75-2,78 (m,
1H), 2,47-2,59 (m, 2H), 2,23-2,35 (m, 1H), 2,01-2,10 (M, 2H), 1,77-1,88 (M, 1H), 1,62-1,76 (m,
4H), 1,51 (yump. ¢, 9H), 0,92-1,01 (m, 6H).

Cragus D: (E)-8-(2-((mpem-6yToxcukapboHMI)MIMUHO)-4,4- A3 THII-0-
okcoterparuaponupuMuani- 1 (2H)-um)-5,6,7,8-rerparunponadranus-2-kapOOHOBast ~ KHCJIOTa
161-5

K pacTBopy metui-(E)-8-(2-((mpem-0yTokcnkapOOHNUIT)UMUHO)-4,4- T3 THIT-6-
okcoterparuaponupuMuani- 1 (2H)-un)-5,6,7,8-rerparunponadranus-2-kapookcunara  161-4
(191, 41,5 mmonp) B THF (450 M) nobasnsinu Tpumeruncunanonar kanus (21,31 r, 166 mmons).
Peakunonnyro cmech nepememnsanu npu 25°C B teuenue 0,5 u. PactBop (E)-8-(2-((mpem-
OyTOKCHKapOOHWUIT)UMUHO)-4,4- U3 THII-0-0KcoTeTparuaponupumMuans- 1 (2H)-nn)-5,6,7,8-
TeTparunpoHadTanuH-2-kapOOHOBOH KHCIOTEI 161-S HCHONB30BaNIM HEMOCPEACTBEHHO HA
crenyrouiel craauy 0e3 TOMONHUTEIbHBIX MAHUITYJISILUN U OYHCTKH.

MS (ESI) m/z 444,7 (M+H")

Crangusa E: mpem-6ytun-((E)-4,4-nustin-1-(7-(((3S,4R)-3-ruapokcu-3-MeTHix poMaH-4-
win)kapbamonin)-1,2,3 4-rerparunponadranus-1-mn)-6-okcorerparuaponupumuaus-2( 1H)-
wnuaeH)kapoamar 161-6

K pacTBopy (E)-8-(2-((mpem-6yTokcukapOOHUIT ) UMHHO )-4,4-TU3THIT-0-
okcoterparuaponupumuant- 1 (2H)-un)-5,6,7,8-rerparunponadgranus-2-kapOOHOBOH ~ KUCJIOTHI
161-5 (18,5 r, 41,7 mmounb), EDCI (40,0 r, 209 mmons), HOBt (16,91 r, 125 mmounb) u (3S,4R)-4-
aMHHO-3-MeTWIXpoMaH-3-ona (8,22 r, 45,9 mmons) B THF (450 mir) nobasisiiu DIEA (36,4 mu,
209 mmonb). Peakimonnyo cmech nepemermBaini npu 25°C B teyenue 2,5 4. Cmech racuim
nobasienrieM Boabl (400 mi) um skcrparupoBaniu EtOAc (500 mnm X 3). OObenuHeHHbBIE
OpPTraHWYECKHEe CJIOM TPOMBIBAIH COJIeBbIM pactBopoM (350 wmut), cymwmmm Ham NaxSOs,
(UIbTPOBAIM U KOHIEHTPUPOBAIM B YCIOBHAX BakyyMa. HeouwIneHHOe BELIeCTBO OYHINAIN
mMetonoM ¢uiii-xpomarorpadun Ha cuukarese (ISCO®; gipm-kononka Agela® ¢ cunukareaem
CS (120 1), smoent = rpaameHt 0~30% sTunaunerar/merpoieitabii >¢up @85 Mi/MHUH) C
MOJyYEeHUEM mpem-0ytun-((E)-4,4-nustnn-1-(7-(((3S,4R)-3-runpokcu-3-merTunxpoman-4-
un)kapbamonin)-1,2,3,4-rerparuaponad ranus- 1 -un)-6-okcorerparugponupumuaui-2( 1H)-
winaeH)kapbamara 161-6.

MS (ESI) m/z 605,3 (M+H")

"H-AMP (400 MTI'ni, xnopodopm-d) & 10,15 (ymmp. ¢, 1H), 7,56 (ymwup. ¢, 1H), 7,42 (1, J
=8,0I'y, 1H), 7,27-7,31 (M, 1H), 7,23 (n, J=7,6 I'u, 1H), 7,15 (g, J= 8,0 I'y, 1H), 6,99 (T, J =
7,6 I'u, 1H), 6,91 (n, J=8,0 'y, 1H), 6,36 (n, /= 7,2 'y, 1H), 6,25-6,28 (M, 1H), 5,31 (&, /=72
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I'u, 1H), 4,96 (c, 1H), 3,96-4,04 (m, 2H), 2,91-3,09 (M, 1H), 2,76-2,80 (M, 1H), 2,53 (yumwp. c,
2H),2,28-2,32 (M, 1H), 2,00-2,11 (m, 2H), 1,73-1,88 (m, 1H), 1,62-1,67 (M, 4H), 1,50 (c, 9H), 1,24
(c, 3H), 0,88-0,97 (m, 6H).

Cragus F: 8-(4,4-nusTHN-2-UMHHO-6-0KcoTeTparuaponupumuaut- 1 (2H)-wmn)-N-
((3S,4R)-3-runpokcu-3-meTunx pomas-4-un)-5,6,7,8-rerparugporHadranun-2-kapOoKcaMu g
(ITpumep 161)

Pacteop  mpem-Oytun-((E)-4,4-nuatun-1-(7-(((3S,4R)-3-runpokcu-3-meTunx pomas-4-
un)kap6amonin)-1,2,3,4-rerparuaponadranus- 1-mn)-6-okcorerparugponupumuaus-2( 1H)-
mnuneH)kapoamara 161-6 (25 r, 41,3 mmonb) u Opomuna uunka (II) (37,17 r, 165,2 Mmmons) B
DCM (300 mi) nepememmuBanu B atmocepe N2 mpu 25°C B Teuenune 16 u. Cmech
KOHLIEHTPUPOBAJIM B YCIOBUAX BaKyyMa Ipu KOMHaTHOW Temnepatype. lobasmsmun MeCN (300
MJI), CMECh INEPEeMEIINBAIN, a 3aTeM (QuIbTpoBaIU. PUIBTPAT KOHLEHTPUPOBAIM U OYHUINAIN
meronom mpemnapatuBHoii HPLC (ammapar PREPL-X; Cnoco6: xomonka YMC-Triart Prep
C18 250 x 50 mm x 10 mxm; Yenosus: Bona (0,05% HCI)-ACN crapt B 10 ¢pununmn B 40, Bpems
rpanuenta (mMuH) 20, Bpemst yaep:kusanusi 100% B (mun) 3; ckopocts motoka (mi/mun) 120;
BBeieHHe 6) ¢ monydeHueM 8-(4,4-nusTui-2-uMHHO-0-0KcoTeTparuaponupumuant- 1 (2H)-umn)-
N-((3S,4R)-3-runpokcu-3-merminxpoman-4-mn)-5,6,7,8-rerparuaponad ranuH-2-kapOokcamuia
(ITpumep 161).

MS (ESI) m/z 505,2 (M+H")

'H-AAMP (400 MTI'u, meranon-ds) & 7,63 (ymwup. ¢, 1H), 7,59 (c, 1H), 720-7,24 (m, 1H),
7,17 (n, J = 8,0 I'y, 2H), 6,88-6,94 (M, 1H), 6,86 (n, J = 8,00 I'y, 1H), 5,19-5,64 (M, 2H), 3,94-
4,05 (m, 2H), 2,67-2,97 (m, 4H), 2,08-2,45 (m, 3H), 1,64-1,89 (m, 5H), 1,28 (¢, 3H), 0,98 (1, J =
7,2 Ty, 6H).

Coenunenus, npencrabieHHble B TaOnumax 1-4, monmy4anu crnocoOOM, aHAJOTHYHBIM
ornucaHHoMy Ha Cxeme | W ONMMCaHHON B HACTOSIIEM JOKYMEHTE SKCIIEPHUMEHTAIbHOW YacTH.

Hzomeps paznensin meronoMm npenapatusHoi HPLC w/unmn npenapatusHoi xupansHoi SFC.

Taommna 3
LC/MS
IIpumep Crpykrypa (M+1)* Hassanmne
(3R)-N-[(3S,4R)-3-ruaporcu-2,2-
JUMETHIXpoMaH-4-ui|-3-(2-umuno-4,4-
162 Q 505,3
JAMCTHII-6-OKCOTCKCATHAPOTUPUMUINH- | -
wi)-2,2-TUMECTHIHHIAH-5 -KapOOKCaMu
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

163

505,3

(35)-3-(4,4- nu>THA-2-UMHHO-6 -
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(1R,2R)-2-ruapokcu-2-meTHIHHaH- 1 -
nn|-2,2-numerun-3H-6en3opypan-5-

KapOoKcaMua

164

Iz

505,3

(2R,4R)-4-(4,4-mu>TH-2 -UMHHO-6-
OKCOTeKCarHAPONUPUMHUANH- 1 -1m)-N-
[(IR,2R)-2-ruapokcu-2-Me THIMHaH- 1 -

Wi |-2-Me THIXpOMaH-6-kapOoKkcaMu

165

505,1

(3S,4S)-4-(4,4-nu>THIT-2 -UMHHO-6 -
OKCOT€KCAruApONUPUMHUANH- 1 -1m)-N-
[(1R,2R)-2-ruapoxcuunaan-1-mi|-3-

MCTOKCH-TCTPATHH-6-KapOOKCaMHU

166

5053

(2S,3S)-3-|(4R)-4-311171-2 -UMUHO-4 -ME THIT-
6-oxcorexcaruaponupumMuanH-1-mm]-N-
[(3S,4R)-3-ruapokcu-2,2-TuME THIXPOMAaH-

4-un]-2-MeTUIHHAAH-3-KapOOKCAMU

167

505,3

(2R,3S)-3-[(4R)-4-3T11-2 -MUHO-4 -METHIT-
6-oxcorexcarugponupumuang-1-mm]-N-
[(3S,4R)-3-ruapokcu-2,2-1uME THIXPOMAaH-

4-n1]-2-MeTUIUHAAH-S-KapOOKCAMU

168

505,3

(2R,3R)-3-[(4R)-4-3T1171-2 -MUHO-4 -
MCTHIT-6-OKCOTCKCAT U APOTIMPUMHUINH- | -
wui|-N-[(3S,4R)-3-ruapokcu-2,2-
JAMCTHIXPOMAH-4 -1 |-2-MeTHITUHAAH-5 -

KapOOKcaMuU

169

505,3

(2S,3R)-3-[(4R)-4-3T11-2 - iMUHO-4 -METHT-
6-oxcorexcarugponupumMuanH-1 -mm]-N-
[(3S,4R)-3-ruapokcu-2,2 - IuME THIXPOMAH-

4-n1]-2-MeTUNUHAAH-S-KapOOKCaAMU
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

170

HN

NH
N

N HO, )~o
/o "
N

505,3

(1S,3S)-3-[(4R)-4-3T11-2 -uMUHO-4 -ME THIT-
6-oxcorexcarugponupumMuanH-1-mm]-N-
[(3S,4R)-3-ruapokcu-2,2-1uMEe THIXPOMAH-

4-un]-1-meTunuaaan-S-kapobokcamua

171

505,3

(IR,3R)-3-[(4R)-4-3TH71-2-UMUHO-4 -
METHII-0-OKCOT€KCarugpOrMpUMHUANH-] -
wi|-N-[(3S,4R)-3-ruapokcu-2,2-
JUMETHIXpoMaH-4-mi |- 1 -meTumuagan-5-

KapOoKcaMuI

172

5073

(4R)-N-[(3S,4R)-3-ruapokcu-2,2,3-
TpuMeTHIXpoMaH-4-ui |-4-(2-umun0-4,4 -
JUMETHIT-6-0KCOTEKCArHAPOITUPUMHTUH- ] -

WIT)XpOMaH-6-KkapOoKcaMug

173

507.3

(4R)-4-(4,4-mu>THIT-2-UMUHO-6-
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(3S,4R)-3-mMeTOKCHXpOMAH-4-HIT|XPOMAH-

6-kapOoOKCcaMuU

174

507.1

(3S,4R)-4-[(4R)-4->T11-2-MUHO-4 -METHIT-
6-oxcorexcarugponupumMuanH-1-mm]-N-
[(1R,2R)-2-ruapokcuunan- 1 -wmi|-3-

(METOKCHMETHIT)XPOMaH-6-KapOOKCaMHKT

175

Iz

507.3

N-[(1R,2R)-2-ruapoxcuunnan- 1 -um|-4-(2-
UMUHO-4,4-1UMEeTHI-6-
OKCOTCKCAHAPOIHPUMUIMH- | -11)-2 -
(METOKCHMETHIT)-2-METUIIXPOMAaH-6-

KapOoOKcaMua
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

176A

507.2

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTCKCArHAPOIHPUMUANH- | -1m)-N-[ 2-
(rugpoxcumeta)-2-meTun-3H-

OcH3odypan-3-un|xpoman-6-kapOookcamua

176B

507.3

(4R)-4-(4,4-ar>TH1-2-UMUHO-6-
OKCOTeKCArMAPOIMPUMUANH- | -11)-N-[ 2-
(rugpoxcumetw)-2-meTrn-3H-

Oen3odypan-3-un|xpoman-6-kapdoxcamuz

176C

5073

(4R)-4-(4,4-mn>TR1-2-UMUHO-6 -
OKCOT€KCAruAPOIMPUMUANH- | -11)-N-[2-
(rumpoxcumernn)-2-metria-3H-

6enzodypan-3 -] xpomaH-6-kapOoKCaMH g

176D

507.3

(4R)-4-(4,4-au>THIT-2 -UMUHO-6 -
OKCOTCKCArHAPOTUPUMUANH- | -11)-N-[ 2-
(ruapoxcumeTnn)-2-meTria-3H-

6enzodypan-3-un|xpomMaH-6-kapOOKCaAMUI

177

507.3

N-[(4S)-2,2-numeTunxpoman-4-ui|-4-
[(4S)-4-3THrn-2-UMHUHO-4-METHIT-6-
OKCOTEKCArHuAPOIMPUMHAIHH- | -11] -3 -

THAPOKCUXPOMaH-6-kapOOKcaMu,g

178A

507.3

3-(4,4-au>TH-2-UMUHO-6 -
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapokcuunaan-1-um|-2-
(ruapoxcumetin)-2-meTuin-3H-

OcH3ohypaH-S-kapOokcaMug




155

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

178B

507.3

3-(4,4-au>TH-2-UMUHO-6-
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(1R,2R)-2-ruapoxcuunaas-1-umm|-2-
(rugpoxcumeta)-2-meTun-3H-

OcH30dypaH-S-kapOokcaMug

179

507.3

4-[(4R)-4->THn-2-uMuHO-4-METHI-6-
OKCOTeKCaruIponupuMuanH- 1 -mm]-N-
[(IR,2R)-2-ruapokcu-2-MeTHINHAH- | -

Wi |-3-METOKCUXpOMaH-6-kapOOKcaMu g

180

5073

4-[(4R)-4->THr-2 -UMHHO -4-METHI-6-
OKCOT€KCAruApONUPUMHUANH- 1 -1m|-N-
[(1R,2R)-2-ruapoxcuunaan-1-mi)-3-

METOKCH-3-METHUIIXPOMAH-6-KapOOKcaMU

181A

507.3

4-[(4R)-4->TH-2-UMHHO-4-METHI-6-
OKCOTEKCArHIPONHpUMUAH- | -mt]-N-
[(3S,4R)-3-ruapokcu-3-Me THIXPOMaH-4-

W |-2-ME THIXPOMaH-6-KapOOKCaMU

181B

507.3

4-[(4R)-4-3TH-2-UMHHO-4-METHII-6-
OKCOTEKCArHAPONTUPUMUAHH- | -1t]-N-
[(3S,4R)-3-ruapokcu-3-MeTHIAXPOMAH-4-

W |-2-METHIIXPOMaH-6-KapOOKcaMua

182

507.3

(3S)-N-[(3S,4R)-3-rugpokcu-2,2-
JUMETHIXpoMaH-4-ui|-3-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCATHAPOTUPUMUINH- | -
nn)-2,2-numerun-3H-6enzopypan-5-

KapOoOKcaMua
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

183

507.3

N-[(IR,2S)-2-ruapokcu-2-meTuanHaH-1 -
wi|-3-(2-umua0-4,4-1UME THI-6-
OKCOTEKCArHAPOIHPUMUANH- | -11)-2 -
(meTokcumeTn)-2-metun-3H-

OcH3odypaH-S-kapOokcaMug

184

507.3

(4R)-N-[(3R.4S)-3-ruapokcu-2,2,3-
TpuMeTHIXpoMaH-4-ui |-4-(2-umun0-4,4 -
JUMETHIT-6-0KCOTEKCATUAPOTUPUMH TUH- 1 -

WIT)XpOMaH-6-kapOoKcaMug

185

509,2

N-[(3R,4R)-3-ruapokcu-3-Me THIXpOMAaH-
4-ui|-4-(2-umuH0-4,4-TUME THIT-6-
OKCOTCKCAHAPOIMPUMUANH- | -11)-3 -

MCTOKCHXPOMAaH-6-KapOOKCaMH g

186

509.2

N-[(3S,4R)-3-ruapokcu-3-MeTHIXPOMAaH-
4-un]-4-(2-umunHO-4,4-1UME THII-6-
OKCOTCKCArHAPOIUPUMUANH- | -11)-3 -

METOKCHXPOMaH-6-KapOoKcaMua

187

5113

N-[(1R,2S)-2-ruapokcu-2-meTuanHaH-1 -
wi|-4-(2-umuno-4,4-1UME THI-6-
OKCOTCKCArHAPOTUpUMUANH-1 -um)-1,1-
IHOKCO-3,4-muruapo-2H-truoxpomen-6-

KapOOKcaMuU




157

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

188

5112

N-[(1R,2R)-2-ruapokcu-2-metunuaia-1-
wi|-4-(2-umuH0-4,4-1UME THIT-6-
OKCOTEKCArHAPONHPUMUANH- 1 -1)-1,1-
IHOKCO-3,4-muruapo-2H-truoxpomen-6-

KapOoKcaMua

189

5113

(4R)-N-[(3S,4R)-6-prop-3-ruapokcu-2,2-
JAMETHIXpoMaH-4-ui |-4-(2-umuno0-4,4-
JHAMETHIT-6-OKCOTCKCAruAPOTTHPUMHU IHUH- | -

WIT)XpOMaH-6-KkapOoKcaMug

190A

5112

(4R)-4-[(4R)-4->THr1-2 -UMHHO-4-ME THT-6-
OKCOTeKCAruAPONUpUMUANH-1 -1 |-N-(6-
¢drop-3-ruapoxcu-3-MeTUIXpoMaH-4 -

HIT)XPOMaH-6-KapOOKCaMHU

190B

5112

(4R)-4-[(4R)-4->Tr1-2 -UMHUHO-4-ME THI-6-
OKCOTCKCArHAPOIUPUMUANH- | -1 | -N~(6-
(brop-3-ruapokcu-3-MeTUIXpoMaH-4 -

WJT)XPOMaH-6-kapOoOKcaMu

190C

5112

(4R)-4-[(4R)-4->THr1-2 -UMHUHO-4-ME THI-6-
OKCOTCKCArHAPOIUPUMUANH- | -1 |-N-(6-
(dTop-3-rHapoKCH-3-METUIXpOMaH-4-

WJT)XPOMaH-6-kapOOKcaMu
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

191

NH 20

5112

(4R)-4-(4,4-au>TH1-2-UMHUHO-6 -
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(3S,4R)-6-¢pTop-3-ruapoxcuxpoman-4-

WJI|XpOMaH-6-kapOoKcaMu

192

5113

(4R)-4-(4,4-ar>TH -2 -UMUHO-6-
OKCOT€KCArHAPONUPUMUANH- 1 -1m)-N-
[(3R.4S)-6-¢pTop-3-ruapoxcuxpoman-4-

W1 |XpoMaH-6-kapOoKcaMug

193A

5113

(4R)-4-[(4R)-4->THr1-2 -UMHHO-4-ME THT-6-
OKcorekcaruaponupuMuant-1-mi|-N-(5-
(drop-3-ruapoxcu-3-MeTUIXpoMaH-4 -

HIT)XPOMaH-6-KapOOKCaMUL

193B

5113

(4R)-4-[(4R)-4->Tr1-2 -UMHUHO-4-ME THI-6-
OKCOTEKCArHAPOIUpUMUAnH- 1 - |-N-(5-
¢drop-3-ruapokcH-3-MeTUIXpOMaH-4 -

HJT)XPOMaH-6-kapOoKcaMu

193C

511,3

(4R)-4-[(4R)-4->Tri1-2 -UMHUHO-4-ME THI-6-
OKCOTECKCArHAPOIUPUMUANH- 1 -1 |-N-(5-
¢bTop-3-ruapoKCH-3-METUIXpOMaH-4 -

WJT)XpOMaH-6-kapOOKcaMuz
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

194

5113

(4R)-N-6enaruapun-4-(4,4-nusTun-2-
UMHHO-0-OKCOTeKCar iApONMPUMHUANH- ] -

WJI)XpOMaH-6-kapOOKcaMu

195

513,1

(4R)-N-[(3S,4R)-6-x510p-3-rHAPOKCH-3-
meTunxpoma-4-un|-4-(2-umuno-4,4-
JHAMETHIT-6-OKCOTCKCAruAPOTTHPUMH IHH- | -

WIT)XpOMaH-6-kapOoKcaMug

196

5132

(4R)-N-[(3S,4R)-6-x10p-3-
rugpoxcuxpoman-4-mn|-4-[ (4R)-4-3tun-2-
UMHHO-4-METHI-6-
OKCOTeKCaruaApOMUPUMUINH- | -uia|xpoman-

6-kapOOKCcaMuU

197

5132

(4R)-4-(4,4-qu>TI1-2-UMUHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -1m)-N-
[(1S,2R)-3,3-mqudTop-2-ruapokcunHaas-1 -

WJI|XpOMaH-6-kapOoKcaMu

198

5132

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2S)-3,3-mudTop-2-ruapokcuuHaas-1 -

WJI|XpOMaH-6-kapOoKcaMu

199

513,3

(3R)-1,1-gudrop-N-[(3S,4R)-3-ruapokcu-
2,2-pumetunxpoman-4-un| -3 -(2-uMuHO-
4 4-mameTHn-6-

OKCOTCKCArH IPOIMTUPUMUINH- | -1T) MHAAH-

5-kapOokcamug




160

LC/MS
IIpumep Crpykrypa Hassanmne
(M+1)*

NH >0

200 \j\/go

(4R)-N-[ukiorexcun(henmn)me T | -4-
(4,4-muoTHA-2-UMHHO-6-

5173

NH OKCOTEKCAr HAPOMUPUMUINH- | -HT)XpoMaH-

6-kapOoKcaMug

(4R)-4-(4,4-qu>THIT-2 -UMUHO-6 -

OKCOTeKCarHApONUPUMHUANH- 1 -1m)-N-
201 519,3

[(3S,4R)-3-runpokcu-2,2-IMME TUIXPOMAH-

4-un|TeTpanuH-6-KapOOKCaMHU T

(3S,4R)-4-[(4R)-4->T11-2-IMUHO-4 -METHII-
6-okcorexcaruaponupumMuuH-1-mm]-N-
202 521,2 [(IR,2R)-2-ruapokcu-2-MeTHINHAH- 1 -

W |-3-(METOKCHME THIT) XPOMaH-6-

KapOOKCaMHUL

(1R,3R)-3-(4,4-mud>Trn-2 -UMHHO-6 -

OKCOTCKCArHAPONUPUMUANH- | -11)-N-

203 5213

[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-

ui|-1-MeToKCHUHAAaH-5 -KapOOKCAMU

(1R,3S)-3-(4,4-musTrn-2 -uMHUHO-6-

OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-

204 5213

[(3S,4R)-3-ruapokcu-3-MeTHIXPOMAH-4-

wi|-1-meTokcunHaaH-S-KapOoKcaMu,g

(1S,3R)-3-(4,4-musTnn-2-uMHUHO-6-

OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
205 5213

[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-

wi|-1-meTokcunHaaH-S-KapOOKcaMu, g




161

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

206

5213

N-[(IR,2S)-2-ruapokcu-2-meTuanHaH-1 -
wi|-4-(2-umuaO-4,4-1UME THI-6-
OKCOTCKCArHAPOIHPUMUANH- | -11)-2 -
(METOKCUMETHIT)-2-ME TUIIXPOMAH-6-

KapOoKcaMua

207

5212

4-(4,4-mndTHA-2-UMHAHO-6-
OKCOT€KCarHApONUPUMHUAHH- 1 -1m)-N-
[(4S)-2,2-gumeTnnxpoman-4-u|-3-

THAPOKCUXPOMAH-6-KapOOKCaMu g

208

5213

4-(4,4-nu>TR0-2 -UMUAHO-6 -
OKCOTCKCAruAPONMPUMHUINH- | -11)-N-
[(1R,2R)-2-ruapoxcuunaan-1-mi|-3-

METOKCH-3-METHIXPOMAH-6-KapOOKcaMu

209

521.3

4-(4,4-nu>TI0-2 -UMUAHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(3S,4R)-3-ruapokcu-3-Me THIXPOMaH-4-

W |-2-ME THIIXPOMaH-6-KapOOKCaMU

210

5213

4-[(4R)-4-3THn-2-UMHHO-4-METHII-6-
OKCOTEKCArHIPONHUPUMUAHH- | -1t]-N-
[(3S,4R)-3-ruapokcu-2,2-IuME THIXPOMAH-

4-nn|-2-MeTHIIXpOMaH-6-kapOoKcaMu

211

5212

(5R)-5-(4,4-an>THN-2-UMHUHO-6-
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-
wi|-2,3.4,5-retparuapo-1-0eH3okcenun-7-

KapOoOKcaMua




162

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

212

Iz

.\\O

521.3

4-(4,4- > THA-2-UMUHO-6-
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(IR,2R)-2-ruapokcu-2-meTHINHaH- 1 -

W |-3-METOKCUXPOMaH-6-KapOOKCaMHU

213

521.3

4-(4,4-nndTHA-2-UMHAHO-6-
OKCOTeKCarHApONUPUMHUANH- 1 -1m)-N-
[(IR,2S)-2-ruapokcu-2-mMeTUNHUHAAH- 1 -

W1 |-3-METOKCUXPOMAaH-6-KapOOKCcaMHU

214A

5213

N-[(4S)-2,2-mumeTrnxpoman-4-ui|-3-(2-
UMUHO-4,4-TUMETHIT-6-
OKCOTEKCArHAPOITHPUMUANH- ] -111)-2 -
(MeToxcumeTmn)-2-metia-3H-

6enszodypan-5-kapOokcamun

214B

521.3

N-[(45)-2,2-numeTunxpoman-4-ui|-3-(2-
UMHHO-4 4 - TUMETHIT-6-
OKCOTCKCArHAPOIMPUMUANH- | -11)-2 -
(MeTokcumeTm)-2-MeTrn-3H-

Oen3odypaH-S-kapObokcaMu g

215

NH ™ @]

521.3

(3R,4R)-4-(4 ,4-mu>THI-2 -UMHUHO-6 -
OKCOTCKCarHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapoxcuunan-1-umi|-3-

(METOKCHMETHIT)XPOMaH-6-KapOOKCaMHUT

216

5213

(3S,4R)-4-(4,4-muaTH1-2 -UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapokcuunaan-1-umm|-3-

(METOKCHMETHIT)XPOMaH-6-KapOOKCaMHKT




163

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

217

523.3

N-[(3S,4R)-3-ruapokcu-2,2-
JUMETHIXpoMaH-4-ui |-4-(2-umuno0-4,4-
JAMETHII-6-OKCOTCKCArHAPOITUPUMUINH- | -

WIT)-3-METOKCUXPOMAaH-6-KapOOKCaMHU

218

5232

4-[(4R)-4-5THn-2-umuHO-4-METHI-6-
OKCOTeKCaruIponupuMuanH-1-mm|-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXpOMaH-4-

Wi |-3-METOKCUXpOMaH-6-kapOoOKcaMu g

219

523.3

N-[(3S,4R)-3-ruapokcu-3-MeTHIXPOMAH-
4-un|-3-(2-umun0-4,4-TUME THII-6-
OKCOTCKCArHAPOITHPUMUANH- ] -111)-2 -
(MeTokcumeTnn)-2-metua-3H-

6enszodypan-5-kapOokcamun

220

5252

(4R)-N-[(45)-2,2-aumeTrnxpoman-4-wu |-
4-(2-umuHO-4,4-1ME THIT-6-
OKCOTeKcaruaponupuMuans-1-mi)-1,1-
JIHOKCO-3,4-muruapo-2H-Ttruoxpomen-6-

KapOOKcaMu

221

525.3

(4S)-N-[(45)-2,2-numeTunxpoman-4-m|-4-
(2-umunO-4,4-1UIME THIT-6-
OKCOTCKCArHAPOTUpUMUANH-1-um)-1,1-
JIHOKCO-3,4-muruapo-2H-truoxpomen-6-

KapOOKCcaMuU

222

5252

(4R)-4-(4,4-au>TH -2 -UMUHO-6 -
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapoxcuunaan-1-unl-1,1-

IHOKCO-3,4-muruapo-2H-truoxpomeH-6-

KapOOKcaMu




164

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

223

525.3

(45)-4-(4,4- nr>THN-2 -UMHHO-6 -
OKCOTEKCArHAPONUPUMUAHH- 1 -1m)-N-
[(IR,2R)-2-ruapoxcuunaan-1-unl-1,1-

IHOKCO-3,4-muruapo-2H-trnoxpomen-6-

KapOoKcaMua

224

525.3

(4R)-4-[(4R)-4->THr1-2 -UMHHO-4-ME THIT-6-
OKCOTeKCaruIponupuMuanH-1-mm]-N-
[(3S,4R)-6-drop-3-ruapokcu-2,2-
JUMETHIXpOMaH-4-u|XxpomaH-6-

KapOOKCcaMu

225

5252

(4R)-4-| (4S)-4-5Tr1-2-UMHHO-4-METHIT-6 -
OKCOT€KCAruApONUPUMHUANH- 1 -1m]-N-
[(3S,4R)-6-prop-3-ruapokcu-2,2-
JUAMETHIXPOMaH-4-1IT| XpOMaH-6-

KapOOKCaMHUJT

226A

525.3

(4R)-4-(4,4-qu>TI1-2-UMUHO-6 -
OKCOTCKCArHAPOIUPUMUANH- | -11)-N~(6-
(drTop-3-ruapoKcH-3-METUIXpOMaH-4 -

HJT)XPOMaH-6-kapOoKcaMux

226B

525.3

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTCKCArHAPOIUPUMUANH- | -11)-N~(6-
¢dTop-3-ruapoKCcH-3-METUIXpOMaH-4-

WJI)XPOMaH-6-kapOOKcaMu




165

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

226C

525.3

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTeKCArHAPOTHPUMUANH- | -11)-N~(6-
¢$Top-3-ruapoxcH-3-MeTUIXpoMaH-4-

WJT)XpOMaH-6-kapOoOKcaMu

226D

525.1

(4R)-4-(4,4-ar>THN-2-UMUHO-6-
OKCOTeKCAruAPOIMPUMUANH- | -11)-N~(6-
¢$Top-3-ruapoxcu-3-MeTUIXpoMaH-4-

WIT)XpOMaH-6-kapOoKcaMug

227

5253

(4R)-4-(4,4-au>THIT-2 -UMUHO-6 -
okcorekcarsapormupuMuant- 1-um)-N-(3,3-
qudTop-2,2-IMMETHITNHAAH- | -1T)XpoMaH-

6-kapOOKCcaMuU

228

Iz

527.2

N-[(3S,4R)-3-ruapokcu-3-MeTHIXPOMAaH-
4-un]-4-(2-umuno-4,4-1UME THII-6-
OKCOTeKcarnaponupuMuans-1-mi)-1,1-
JIHOKCO-3,4-muruapo-2H-Ttruoxpomen-6-

KapOOKCcaMuU

229

527.2

N-[(3R,4R)-3-ruapokcH-3-ME THIXPOMAaH-
4-nn)-4-(2-nmuno-4,4-1uMe THI-6-
OKCOTCKCATHAPOTUpUMUANH-1 -um)-1,1-
IHOKCO-3,4-muruapo-2H-truoxpomen-6-

KapOoOKcaMua




166

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

230

NH 70

Cl

527.1

(4R)-N-[(3S,4R)-6-x510p-3-THAPOKCH-3-
meTunxpomas-4-wi|-4-[(4R)-4-31mn-2-
AMHHO-4-MCTHIT-6-
OKCOTeKCaruIpONupUMUINH- 1 -nia|xpoman-

6-kapOoKcaMug

231

527.3

(4R)-N-[(3S.4R)-6-xmop-3-
rugpoxcuxpoman-4-ni|-4-(4,4-quaTin-2-
HUMHHO-6-OKCOTE€KCAr iAPOTTMPUMHUANH- | -

WIT)XpOMaH-6-kapOoKcaMug

232

5293

(3R,4S)-N-[(1R,2S)-3,3-mudrop-2-
rugpokcunHaan- 1 -wi|-4-[ (4R)-4-53Tun-2-
UMHHO-4-METHI-6-
OKCOTEKCArHAPOMPUMUIUH- | -11]-3-

METOKCHXPOMAaH-6-KapOOKcaMH g

233

531.3

(4R)-N-(2-tuxorexcui- 1 -peHua-oemn)-4-
(4,4-nu3TI-2-UMUHO-6 -
OKCOTEKCArHAPOTUPUMUIHH- | -1T)XpoMaH-

6-kapOoKcaMuUg

234A

533,3

(4R)-N-[3-ruzpoxcu-3-
(Tpudropmerrn)xpoman-4-wm|-4-(2-
UMUHO-4,4-TUMETHI-6-
OKCOTeKCAr HAPOITUPUMUANH- | -IT)XpoMaH-

6-kapOoKcaMug

234B

5332

(4R)-N-[3-ruapokcu-3-
(tpudropmerrn)xpoman-4-w|-4-(2-
UMUHO-4,4-1UMeTHI-0-
OKCOT€KCAr HAPOITUPUMUANH- | -IT)XpoMaH-

6-kapOoKcaMug
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

234C

5332

(4R)-N-[3-ruapokcu-3-
(rpudropmermn)xpoman-4-w|-4-(2-
UMUHO-4,4-TuMeTHI-6-
OKCOT€KCArHAPOITUPUMUANH- | -IT)Xpoman-

6-kapOoKcaMug

235

535,1

(3R,4R)-4-(4,4-mu>TH-2 -UMUHO-6-
OKCOT€KCarunApONUPUMHUAHH- 1 -1m)-N-
[(IR,2R)-2-ruapokcu-2-Me THIMHAH- 1 -
w1 -3 -(METOKCUMETHIT)XPOMaH-6-

KapOOKCcaMu

236

HN

N\

5353

(1R,3R)-3-(4,4-nu>TH1-2 -UMUHO-6-
OKCOTCKCAaruAPONMPUMHUINH- | -11)-N-
[(3S,4R)-3-runpokcu-2,2 - THME THIIXPOMAH-

4-un]-1-merokcuuHAAH-5-KapOOKCaAMUL

237

Iz

5353

(1S,3S)-3-(4,4-audTHN-2 -UMUHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(3S,4R)-3-ruapokcu-2,2-TuME THIXPOMAaH-

4-uj1]-1-MeTOKCHHUHIAH-5 -KapOOKCaMHUT

238

I=

535.4

(1R,35)-3-(4,4-musTm1-2-uMHUHO-6-
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-1uMe THIXPOMAH-

4-uj)-1-MeTOKCHUHAAH-5 -KapOOKCaMKT

239

Iz

535.3

(1S,3R)-3-(4,4-musTnn-2-uMHUHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-1uMe THIXPOMAH-

4-uj)-1-MeTOKCHUHAAH-5-KapOOKCaMHUT
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

240

535.4

(3R,4R)-4-(4,4-mu>TH-2 -UMUHO-6-
OKCOTCKCArHAPONUPUMUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-IuME TUIXPOMAH-

4-nn|-3-MeTHIXpOMaH-6-kapOoKcaMua

241

535.3

(3S,4R)-4-(4,4-mu>THA-2-UMHHO-6-
OKCOTeKCarHApONUPUMUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-1MME TUIXPOMAaH-

4-nn|-3-mMeTHIXpOMaH-6-kapOoKcaMua

242A

5353

(4R)-4-(4,4-mu>THI1-2-UMUHO-6 -
OKCOTeKcaruapomupuMuanH-1 -mr)-N-(3-
TUIPOKCH-2,2,3-TPUME THIXPOMaH-4 -

WIT)XpOMaH-6-kapOoKcaMug

242B

Iz

535.3

(4R)-4-(4,4-am>THIT-2 -UMUHO-6 -
OKCOTeKcaruapomupuMuanH-1 -mr)-N-(3-
THAPOKCH-2,2, 3-TPUMETHIXPOMAH-4 -

HIT)XPOMaH-6-KapOOKCaMHU

243

535.3

4-[(4R)-4-3THn-2-UMHHO-4-METHII-6-
OKCOTEKCArHIPONHPUMUAHH- | -1t]-N-
[(3S,4R)-3-ruapokcu-2,2-1uME THIXPOMAaH-

4-un]-3,3-quMe THIXpOMaH-6-KapOOKCaAMU

244

5353

4-(4,4-qn>TUA-2-UMUHO-6 -
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapokcuunaan-1-wmi|-3-
(METOKCHMETHIT)-3-ME TUIIXPOMAH-6-

KapOOKcaMuU
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

245

535.4

(3S)-3-(4,4-nr>THI-2 -UMUHO-6-
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-1uMe THIXPOMAaH-
4-un|-2,2-mamernn-3H-6enzodypan-5-

KapOoKcaMua

246

535.3

(2R,4R)-4-(4,4-mu>TH-2 -UMHHO-6 -
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2 - IMME TUIXPOMAH-

4-nn|-2-meTHIXpOMaH-6-kapOoKcaMua

247

I=

5351

(3S,4S)-4-(4,4-nu>THIT-2 -UMUAHO-6 -
OKCOTCKCAruAPONMPUMHUINH- | -11)-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXpOMaH-4 -

W |-3-METOKCH-TCTPAITUH-6-KapOOKCaMHU

248

5352

(5R)-5-(4,4-au>TI1-2-UMUHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -11)-N-
[(3S,4R)-3-ruapokcu-2,2-TuME THIXPOMAaH-
4-un|-2,3,4,5-terparuapo-1-0eH30KCeITHH-

7-xapOokcaMuz

249

535.3

(2R,35)-3-(4,4-musrTHn-2 -uMHUHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(IR,2R)-2-ruapokcuterpanus-1-um|-2-
(meTokcumeT)-2-metun-3H-

OceH3odypaH-S-kapOoKcaMu,g
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

250

5353

(2R,35)-3-(4,4-musTHn-2-UMHHO-6-
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(1S,2S)-2-runpokcurerpanun-1-mui)-2-
(meTokcumeTn)-2-metun-3H-

OcH30dypaH-S-kapOokcaMug

251A

5353

3-(4,4-au>THN-2-UMUHO-6-
OKCOTeKCArHApONUPUMHUANH- 1 -1m)-N-
[(3S,4R)-3-runpokcu-2,2-IMME TUIXPOMAH-

4-m1]-2-METOKCHHMHAAH-5-KapOOKCaMU

251B

5353

3-(4,4-mu3THI-2-UMUHO-6-
OKCOTEKCArnAPONMPUMHUINH- | -11)-N-
[(3S,4R)-3-runpokcu-2,2 - THME THIIXPOMAH-

4-n71]-2-METOKCHHMHAAH-5-KapOOKCaMH

251C

535.4

3-(4,4-audTIT-2-UMUHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(3S,4R)-3-runpokcu-2,2-1uME THIXPOMAaH-

4-uj1]-2-METOKCHHUHIAH-5 -KapOOKCaMHuT

252

537.2

(3S,4R)-4-[(4R)-4->T11-2 -MUHO-4 -METHT-
6-oxcorexcarugponupumMuanH-1 -mm]-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-

wi1|-3-(METOKCUME THIT)XPOMAH-6-

KapOoKcaMua
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

253

537.3

(3R.45)-4-(4,4-murTI1-2-UMHHO-6-
OKCOTEKCArHAPONUPUMUAHH- 1 -1m)-N-
[(3R,4R)-3-ruapokcu-3-MeTHIXPOMaH-4 -

W |-3-METOKCUXPOMAaH-6-KapOOKCaMHU

254

537.3

(3R,4S)-4-(4,4-nr3TH1-2 -UMUHO-6-
OKCOT€KCarHApONUPUMHUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-mMeTHIXpOMaH-4-

Wi |-3-METOKCUXpOMaH-6-kapOOKcaMu g

255

5372

(3R,4S)-4-[(4R)-4-3T11-2-MUHO-4 -METHII-
6-oxcorexcaruaponupumuuH-1-mm]-N-
[(3S,4R)-3-runpokcu-2,2 - THME THIIXPOMAH-

4-u1]-3-METOKCUXPOMAH-6-KapOOKCaMHU

256

537.2

N-[(3S,4R)-3-ruapokcu-2,2-
JUAMETHIXpOMaH-4-uit|-3-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCATHPOMUPUMUINH- | -
wi)-2-(MeTokcume T )-2-MeTrn-3H-

OeH3ohypaH-S-kapOokcaMug

257

537.3

N-[(3S,4R)-3-ruapokcu-2,2-
JUMETHIXpoMaH-4-ui|-3-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCATHAPOTUPUMUINH- | -
wi)-2-(MeTokcume T )-2-meTrn-3H-

OceH3ohypaH-S-kapOoKcaMug
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

258A

537.3

(4R)-4-(4,4-qu>THIT-2 -UMHHO-6 -
OKCOTEeKCArHAPOIHpUMUANH- 1 -rn)-N-(3-
THAPOKCH-7-METOKCH-3-METHIIXPOMAaH-4-

HJI)XPOMaH-6-kapOOoKcaMu

258B

537.3

(4R)-4-(4,4-qu>THIT-2 -UMUHO-6 -
OKCOTeKCaruapomupuMuanH- 1 -m)-N-(3-
THIPOKCH-7-METOKCH-3-METHIIXpOMaH-4 -

WIT)XpOMaH-6-kapOOKcaMu

258C

537.3

(4R)-4-(4,4-mn>TRI1-2-UMUHO-6-
OKCOTeKCAruapormpuMuanH- 1 -mr)-N-(3-
T'HAPOKCH-7-METOKCH-3-METUIXPOMaH-4-

WIT)XpOMaH-6-kapOoKcaMug

258D

537.3

(4R)-4-(4,4-au>THIT-2 -UMUHO-6 -
OKCOreKcaruapomupuMuans-1 -mr)-N-(3-
THAPOKCH-7-METOKCH-3-METHIXPOMAaH-4-

HIT)XPOMaH-6-KapOOKCaMHUL

259A

537.3

(4R)-4-(4,4-qu>THIT-2-UMHHO-6-
OKCOTECKCArHAPOIUpUMUANH- 1 -11)-N-(3-
THAPOKCH-3-METOKCH-3-METHIIXPOMAaH-4 -

HJT)XPOMaH-6-kapOoKcaMu

259B

537.3

(4R)-4-(4,4-qu>THIT-2-UMHUHO-6-
OKCOTCKCArHAPOIUPUMUANH- 1 -1m)-N-(3-
THAPOKCH-S-MCTOKCH-3-MCTHIIXPOMAH-4 -

WJT)XPOMaH-6-kapOOKcaMu
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

259C

NH 20

537.3

(4R)-4-(4,4-qu>THIT-2 -UMHHO-6 -
OKCOTEeKCAruAPOIMpUMUANH- 1 -rm)-N-(3-
THAPOKCH-3-METOKCH-3-METHIIXPOMaH-4-

WJT)XpOMaH-6-kapOOKcaMuz

259D

537.3

(4R)-4-(4,4-qu>THIT-2 -UMUHO-6 -
OKCOTeKcaruapomupuMuanH- 1 -mr)-N-(3-
THIPOKCH-3-METOKCH-3-METHIIXpOMAaH-4 -

WIT)XpOMaH-6-KkapOoKcaMug

260

5393

(4R)-4-(4,4-mu>TRIT-2-UMUHO-6 -
OKCOTCKCAaruAPONMPUMHUINH- | -11)-N-
[(IR,2R)-2-ruapokcu-2-Me THINHAH- 1 -
nia|-1,1-auokco-3,4-auruapo-2H-

THOXPOMEH-6-KapOOKCaMu

261

539.3

(4S)-4-(4,4-mu>THIT-2 -UMHHO-6 -
OKCOTCKCaArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2R)-2-ruapokcu-2-Me THIHHIaH- 1 -
win|-1,1-guoxco-3,4-guruapo-2H-

THOXPOMEH-6-KapOoKcaMu

262

539.3

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2S)-2-ruapokcu-2-mMeTunuHaH- 1 -
wil-1, 1-quoxco-3,4-quruapo-2H-

THOXPOMEH-6-KapOoKcaMu

263

539.3

(45)-4-(4,4-nu>THN-2 -UMHHO-6 -
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2S)-2-ruapokcu-2-mMeTunuHIaH- 1 -
wil-1, 1-quoxco-3,4-qurunapo-2H-

THOXPOMEH-6-KapOoKcamMu
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

264

NH 0

»

539.3

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKcorekcaruaponupuMuant-1-nm)-N-(1,3-

U ESHUIIPOITIIT ) XPOMaH-0-KapOokcaMu g

265

Iz

5413

(4R)-N-[(3S,4R)-3-ruapokcu-2,2-
JUMETHIXpoMaH-4-ui |-4-(2-umuno0-4,4-
JUAMETHIT-0-0KCOTeKCaruApOIMMPUMHIHUH- ] -
wi)-1,1-auokco-3,4-auruapo-2H-

THOXPOMEH-6-KapOOKcaMu

266

5412

(4R)-N-[(3S,4R)-6-x510p-3-rHApOKCH-3-
meTuixpomad-4-mn|-4-(4,4-ausTHn-2-
HUMHHO-6-OKCOTE€KCAr iAPOIIUPUMHUANH- | -

HIT)XPOMaH-6-KapOOKCaMHU

267

5433

(4R)-N-[(2S,4R)-2-
(zudTopmeTokcumMeTHI)XpoMaH-4-u |-4-
[(4R)-4-3111-2 -UMHHO-4-ME THIT-6 -
OKCOTeKCaruapOMUPUMUINH- | -nia|xpoman-

6-kapOoKcaMu g

268

5433

(4R)-N-[(2R,4R)-2-
(zudTopmeTokcumeTHI)XpoMaH-4-un |-4-
[(4R)-4-311n-2-uMuHO-4-ME THI-6 -
OKCOTEKCaruApOMMPUMUINH- | -ni|xpoman-

6-kapOoKcaMug

269

5433

(4R)-N-[(2R,4S)-2-
(zudTopMeTokcumeTHI)XpoMaH-4-un |-4-
[(4R)-4-311n-2-uMHHO-4-ME THI-6 -
OKCOTEKCaruApOUpUMUIANH- | -ni|xpoman-

6-kapOoKcaMug
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

270

NH 270

5433

(4R)-N-[(25,4S)-2-
(zudTopmeTokcumeTHI)XpoMaH-4-un |-4-
[(4R)-4-3THrn-2-uMHHO-4-ME THI-6 -
OKCOTeKCaruApONupUMUINH- 1 -nia|xpoman-

6-kapOoKcaMug

271

5443

(4R)-N-|2-amuH0-5-
(rpudropmermn)unnan-1-mn|-4-(4,4-
JUDTUI-2-UMUHO-6-

OKCOTEKCAr uAPOMUPUMUINH- | -1T)XpoMaH-

6-kapOokcaMu g

272A

5453

(4R)-4-(4,4-qu>THIT-2 -UMUHO-6 -
OKCOTE€KCAruAPOIMPUMUANH- | -11)-N-[2-
TUAPOKCH-2-(TpUPTOPMETHI )UHIAH- ] -

W1 |XpoMaH-6-kapOoKcaMug

272B

5453

(4R)-4-(4,4-mu>TIIT-2-UMUHO-6-
OKCOTCKCArHAPOTUPUMUANH- | -11)-N-[ 2~
ruapoxcu-2-(tpudropmermn)ungan-1-

W |XpOMaH-6-kapOOKCaMHU

272C

5453

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTCKCArHAPOIUPUMUANH- | -11)-N-[ 2-
ruapokcu-2-(tpudropmermn)ungan-1-

WJI|XpOMaH-6-kapOoKcaMu

272D

5453

(4R)-4-(4,4-au>TH1-2-UMUHO-6 -
OKCOTCKCArHAPOIUPUMUANH- | -1m)-N-[ 2-
THOPOKCH-2~(TpUTOPMETH )UHAAH- | -

WJI|XpOMaH-6-kapOOKcaMu
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

273

NH 20

Cl

Cl

547.1

(4R)-N-[(3S,4R)-6,8-muchloro-3-
THAPOKCH-3-MeTHIXpoMaH-4-wui | -4-(2-
AMUHO-4.4-1uMeTHI-0-
OKCOTCKCaruAPOIUPUMUANH- | -HiT)XpoMaH-

6-kapOoKcaMug

274

548.3

4-(4,4-nu>TR0-2 -UMHAHO-6 -
OKCOTeKCaruAPONHPUMHANH- 1 -11)-N6-
[(IR,2R)-2-ruapoxcuunnan-1-mm]-N2,N2-

JUMETHIXPOMaH-2,6-1uKkapOOKcaMu g

275

549.4

stwi-3-[[(4R)-4-(4,4-qusTHA-2 -UMUHO -6 -
OKCOTCKCArHAPOITHPHUMUANH- | -HT)XpOoMaH-
6-kapoouu|amuHo|-2-meTmn-3H-

6en3odypan-2-kapOokcHIaT

276

5492

(3S.,4S)-4-(4,4-nu>THN-2 -UMUHO-6 -
OKCOTCKCArHAPONUPUMUANH- | -1m)-N-
[(3S,4R)-3-ruapokcu-2,2 - 1uMEe THIIXPOMAaH-
4-nn]-3-meToKCH-TE TpANTHH-0-

KapOOKcaMuU

277

5511

(3S,4R)-4-[(4R)-4-3T11-2 -MUHO-4 -METHT-
6-oxcorexcarugponupumMuanH-1 -mm]-N-
[(3S,4R)-3-ruapokcu-2,2 - 1uME THIXPOMAH-
4-n11]-3-(ME TOKCUMETHIT) XPOMaH-6-

KapOOKCcaMuU
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

278

5513

(2S,3S)-3-(4,4-ausTHN-2-UMUHO-6-
OKCOTeKCArHAPONUPUMUAHH- 1 -1m)-N-
[(3R,4R)-3-ruapokcu-3-MeTHIXpOMaH-4 -
un|-2-(MeTokcuMe T )-2 -MeTHT-3H-

OceH3odypaH-S-kapOokcaMug

279

551.3

(2S,3S)-3-(4,4-au>THN-2-UMUHO-6 -
OKCOT€KCArHApONUPUMHUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-mMeTHIXpOMaH-4-
nn|-2-(MeTokcuMeTH)-2 -MeTr-3H-

6enszodypan-5-kapOokcamMun

280

551.3

(2R,35)-3-(4,4-murTHn-2-UMHHO-6-
OKCOTCKCArHAPOTUPUMUANH- | -11)-N-
[(3R,4R)-3-ruapoxcu-3-MeTHIXpOMaH-4 -
wi|-2-(MeTOKCHMETHIT ) -2 -MeTHIT-3H-

6en3odypaH-S-kapOokcaMug

281

5513

(2R,35)-3-(4,4-mu>THn-2-uMHUHO-6-
OKCOTCKCArHAPONUPUMUANH- | -1m)-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-
wi|-2-(meTokcume T )-2-MeTrn-3H-

Oen3odypaH-S-kapOokcaMug

282A

551.3

N-[(3S,4R)-3-ruapokcu-2,2-
JuMeTHIXpoMaH-4-ui|-4-(2-umuno-4,4-
JAMCTHII-6-OKCOTCKCATHAPOTUPUMUINH- | -
wi1)-2-(METOKCUME THIT)-2 -ME THIIXPOMAH-6-

KapOOKCcaMuU
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

282B

5511

N-[(3S,4R)-3-ruapokcu-2,2-
JUMETHIXpoMaH-4-ui |-4-(2-umuno0-4,4-
JAMETHII-6-OKCOTCKCArHAPOITUPUMUINH- | -
11)-2~(METOKCUME THIT)-2 ~-ME THIXPOMAH-6-

KapOoKcaMua

283

5512

(2S,4R)-4-(4,4- mu>THA-2-UMHHO-6-
OKCOTeKCaArHApONUPUMHUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXpOMaH-4-
w1 |-2-(METOKCUMETHIT)XPOMaH-6-

KapOOKCcaMu

284

5511

4-[(4R)-4->Tun-2-umuHO-4-METHI-6-
OKCOTEKCArHIpOHpUMUIHH- 1 -m]-N-
[(3S,4R)-3-ruapokcu-2,2 - TuME THIIXPOMAaH-
4-n71]-3-MeTOKCH-3-METHITXPOMaH-6-

KapOOKCcaMuU

285

551.3

3-(4,4-au>TIN-2-UMUHO-6 -

OKCOTCKCArHAPONUPUMUANH- | -11)-N-
[(1R,2R)-2-ruapoxcuunaan-1-un|-2,2-
ouc(meroxcumertun)-3H-0enzodypan-5-

KapOOKcaMu

286

OH

Iz

5513

[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-

(3S,4S)-4-(4,4-nu>THn-2 -uMuHO-6 -

OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-

wi|-3-(METOKCUME THIT)XPOMaH-6-

KapOoOKcaMua
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

287

5513

(3R,4R)-4-(4,4-mu>TH-2 -UMHHO-6 -
OKCOTeKCarHAPONUPUMUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-MeTHIXPOMaH-4-
wi|-3-(METOKCUMETHIT)XPOMaH-6-

KapOoKcaMua

288

551.4

(3S,4R)-4-(4,4-mu>THA-2-UMHHO-6-
OKCOTeKCArHAPONUPUMHUAHH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-3-mMeTHIXpOMaH-4-
w1 -3 -(METOKCUMETHIT)XPOMaH-6-

KapOOKCcaMu

289

5533

(4R)-4-(4,4-au>THIT-2 -UMUHO-6 -
OKCOTeKCAaruAPONMPUMHUINH- | -11)-N-
[(4S)-2,2-gumerunxpoman-4-ui|-1,1-
JIHOKCO-3,4-muruapo-2H-tuoxpomeH-6-

KapOOKCaMHU

290

557.3

(2R,35)-3-(4,4-murTHn-2 -UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(1R,2S)-3,3-mudTop-2-ruapokcunHaas-1 -
wi|-2-(meTokcume T )-2-MeTrn-3H-

OeH3odypaH-S-kapOokcaMug

291

557.2

(2R,35)-3-(4,4-murTrn-2-uMHUHO-6-
OKCOTeKCArHAPONUPUMUANH- 1 -1m)-N-
[(1S,2R)-3,3-nudTop-2-ruapokcunHaaH-1 -
wi|-2-(meTokcume T )-2-MmeTrn-3H-

OceH3odypaH-S-kapOokcaMug
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

292

562.4

4-(4,4- > THA-2-UMUHO-6-
OKCOTeKCaruAPOIHPUMHIHH- 1 -11)-N6-
[(IR,2R)-2-ruapokcu-2-MeTHINHaH- 1 -

wi]-N2,N2-mumetmixpoman-2,6-

IUKapOOKCaMuUA

293

565,2

(4R)-4-(2-umun0-4,4 -1riME THT-6-
OKCOTEKCArHAPONUpUMUANH-1-n)-1,1-
anokco-N-[(2R,45)-2-
(TpudTopmernm)xpoman-4-ui|-3,4-

auruapo-2H-troxpoMeH-6-kapOokcaMug

294

HN

NH S=0

5652

(4S)-4-(2-uvmun0-4 ,4-1rME THIT-6-
OKCOTCKCAaruAPOMHPUMUANH- 1 -1)-1,1-
Jnuokco-N-[(2R,4S)-2-
(Tpudropmerma)xpoman-4-mn|-3,4-

nuruapo-2H-ruoxpoMeH-6-kapOokcamug

295

565.3

(3S,4R)-4-(4,4-mu>TH1-2 -UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2 - TuME THIXPOMAaH-
4-n71]-3-MeTOKCH-3-METHITXPOMaH-6-

KapOOKcaMuU

296

565.3

(3R,45)-4-(4,4-murTHn-2-UMHHO-6-
OKCOTCKCArHAPONUPUMUANH- 1 -1m)-N-
[(3S,4R)-3-ruapokcu-2,2-1uMe THIXPOMAH-
4-n71]-3-MeTOKCH-3-METHITXPOMAaH-6-

KapOOKcaMuU




181

- c LC/MS H
pumep TPYKTYypa a3BaHHe
(M+1)*
\o 3-(4,4-au>TH-2-UMUHO-6-
-0
NH 0 OKCOTCKCArHAPONUPUMUAHH- 1 -1m)-N-
297 HN /U\ N X HO 565.3 [(1R,2R)-2-ruapokcu-2-MeTHIHHIaH- 1 -
/j\/g o ] wi|-2,2-0uc(metokcumetr)-3H-
o N OcH30dypaH-S-kapOokcaMug
IIpumep 298

(3R,4R)-4-(4,4-nuaTIn-2-UMHHO-6-0KcoTeTparuaporupumuaus- 1 (2H)-mn)-N-((3S,4R )-

3-ruapokcu-2, 2-TMMeTHIX pOMaH-4-11)- 3 -(METOKCMETHIT )X POMaH-6-KapOOKCaMH |
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Cranusa A: meTni-3-(MeTOKCUMETHIT)-4-0KCOXpOMaH-6-kapbokcunat 298-2
K pactBopy Metun-4-runipokcu-3-(METOKCHMETHIT)XpOMaH-6-kapOokcmnata 298-1 (60 r.

238 mmodb) B CH2Clz (1500 mim) B atmocepe azora nodasmsiiu DMP (121 r, 285 mmons). Cmech
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nepememnBasi pu 25°C B Tedenne 2 4. Cmech (QUIBTPOBaJM, 3aT€M KOHLEHTPUPOBAIH U
OYMINAIA METOAOM KOJIOHOYHOH xpomatorpadun (netponeiinbiii 3¢up/EtOAc = 100:0-10:1) ¢
NOJTIY4E€HHUEM MPOAYKTA, METHII-3-(METOKCUMETHIT)-4-0KCOXpoMaH-6-kapOokcuiara 298-2.

MS (ESI) m/z 251,3 (M+H")

"H-AMP (400 MT"u, xnopodopm-d) § 8,57 (n,.J=2,0 T'ny, 1H), 8,13 (1, /= 2,4, 8,4 'y, 1H),
7,02 (m, J=8,4 Ty, 1H), 4,70 (an, J = 5,2, 11,2 'y, 1H), 4,47 (an, J = 5,6, 11,6 I'y, 1H), 3,90 (c,
3H), 3,76-3,84 (m, 1H), 3,65-3,75 (M, 1H), 3,37 (¢, 3H), 3,06-3,07 (m, 1H)

Cranus B: metnn-(3R,4R)-4-runpokcu-3-(MeTOKCUMETHIT)XpOMaH-6-kapOokcunar 298-3

PactBop MypaBpuHOlN kuciaote! (26,7 ma, 707 mmonb) u TpusTWiamMuHa (197 mim, 1415
mmojip) B DMF (200 mu) mepememivBaiu B TedeHne 15 MuH, 3areM AOOaBIsUIA METHI-3-
(MeToxkcumeT)-4-0kcoxpomaH-6-kapookcunat 298-2 (59 r, 236 mmons) B8 DMF (200 M) u
RuCl(napa-uumon)[(R,R)-Ts-DPEN]  (C31H3sCIN2O2RuS) (4,50 r, 7,07 wmmonb), u
nepemewuBany B Tedenne 12 4 mpu 25°C B armocdepe N2. Cmech pazbasisiin Bomoit (600 mi),
skcrparupoBasin EtOAc (600 ma x 3). Opranudeckue ciaou npombiBaiu Bogoit (1200 m) u
coneBbiM pactBopoM (800 wut), cyumimu Han Oe3BomHbiM  NaSOs, dunbTpoBanu u
KOoHLEeHTpupoBaiu. OcTaTok ounInamn MeToaoM ¢udiu-xpomarorpaduu Ha cuukaresne (ISCO®;
¢mm-kononka Agela® ¢ cunukarenem CS (330 1), osmoent = rpagueHt 20%
sTunauerat/nerponeitabiit 3gup @100 mn/mun) ¢ nonydenuem metmi-(3R,4R)-4-runpokcu-3-
(MeTokcUMETHIT )X poMaH-0-kapOokcuara 298-3.

MS (ESI) m/z 235,2 (M-18+H")

'H-AMP (500 MI'y, xnopodopm-d) & 8,05 (1, J = 2,0 'y, 1H), 7,89 (mn, J = 2,0, 8,5 I'yy,
1H), 6,87 (n, J= 8,5 ', 1H), 4,86 (1, J = 3,5 ', 1H), 4,20-4,29 (M, 2H), 3,88 (¢, 3H), 3,66-3,73
(M, 1H), 3,56-3,65 (M, 1H), 3,39 (c, 3H), 2,80 (1, /=4,0 'y, 1H), 2,32-2,47 (M, 1H)

Cragus C: (3R,4S)-3-(meTokcumeTn)-4-((4-HUTPOOEHIOUIT )OKCH )XPOMAH-0-
kapOokcunar 298-4

K pacrBopy metun-(3R,4R )-4-runpokcu-3-(METOKCUMETHIT ) XpOMaH-6-kapOokcuiata 298-
3 (56 1, 222 mmonb) B THF (600 mi) mpu 0°C B atmocdepe N2 nobaBisuin 4-HUTpOOESH30MHYIO
kucinory (37,1 r, 222 mmonb), tpudenundochan (116 r, 444 mmonb) u nu-mpem-OyTHII-
azonukapOokcmat (102 r, 444 mmone). Cmech nepememmBanu npu 25°C B Tedenue 1,5 4.
PacTBopuTEnh BRIMAPHBAIHN B YCIOBUSAX MOHWKEHHOTO JIABJICHHUS C MTOJyY€HHEM HEOUUIIIEHHOTO
nponykTa. HeounIneHHbl NPOAYKT OYMINAIN METOAOM (uuI-XxpoMarorpaduu Ha CHIIMKarene
(ISCO®; ¢dmm-komonka ¢ cunmukareneMm SepaFlash® (330 1), smoent = rpammenT 24%
EtOAc/nerponetineiii 3¢up @100 mu/muH) ¢ nonyderneM MeTri-(3R,4S5)-3-(MeTokcumeTmn )-4-
((4-HUTPOOEH30MIT)OKCH )X pOMaH-6-kapOoKkcuaTa 298-4.

Cranusa D: merun-(3R,4S)-4-runpokcu-3-(MeTokCUMETHIT)XpoMaH-6-kapOokcunat 298-5
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K pacrBopy wmerun-(3R,4S)-3-(meroxcumerni)-4-((4-HUTPpOOEH30MIT)OKCH )X pOMaH-6-
kapOokcunara 298-4 (86,5 r, 216 mmonb) B MeOH (500 mir) u CH2Clz (300 mi) mpu 25°C B
armocepe N nobasmsum KaCOs (59,6 1, 431 mmone). Cmech nepememmBanu npu 25°C B
teyenue 12 4. Cmeck pazdasisiu Bogoi (600 mu), skctparuposany DCM (800 mut x 3), cymmmm
Hax Na;SOs u ¢unbTpoBanu. PacTBopuTens BBIMAPUBAIN B YCJIOBHIX MOHM)KEHHOTO JABIICHHSL
Ocrarox ounmamy MeronoM ¢msm-xpomatorpadun Ha cunukarene (ISCO®; ¢mam-kononka ¢
cunukarenem SepaFlash® (330 r), smoent = rpaauent 30% EtOAc/merponeiinbii s¢up @100
MiI/MUH) ¢ ionydyeHueM metui-(3R,4S)-4-runpokcu-3-(MeTokcuMeT )X poMaH-6-kapOokcuiaTa
298-S.

MS (ESI) m/z 253,1(M+H")

'H-AMP (500 MI', xnopopopm-d) & 8,12 (n, J = 2,0 I'u, 1H), 7,87 (an, J = 2,5, 8,5 I'ny,
1H), 6,83-6,89 (m, 1H), 4,69-4,75 (m, 1H), 4,33 (nn, J=3,0, 11,0 'y, 1H), 4,09-4,13 (m, 1H), 3,88
(c, 3H), 3,44-3,50 (M, 1H), 3,39-3,43 (m, 1H), 3,37 (¢, 3H), 2,68 (1, /=5,0 'y, 1H), 2,31-2,33 (m,
1H).

Cragus E: wetun-(3R,4R)-4-((E)-2-((mpem-OyTokcukapOOHII)MMUHO)-4,4-TUI THII-0-
okcoTerparuaponupuMuant- 1 (2H)-un)-3-(MeTokcumeTnin)xpoman-6-kapookcunar 298-6.

K pacrBopy metuin-(3R,4S)-4-runpokcu-3-(MeTokcuMeTHi1 )XxpoMaH-6-kapOokcunarta 298-
5 35 r, 139 wmwmonb), mpem-0ytun-(E)-(4,4-nustun-6-okcorerparuaponupumunus-2( 1H)-
wiunen)kapoamara (37,4 r, 139 mmonb) u BusP (56,1 r, 277 mmons) B THF (500 mi) npu 0°C B
armocdepe N2 nobassiiu qu-mpem-0ytuin-azonukapookcunar (63,9 r, 277 mmonb). 3aTem, cMech
nepemeryBanu npu 25°C B Teuenne 30 MuH. CMeCh KOHLIGHTPUPOBAJIU B YCIOBUSAX BaKyyMa U
OYMINAJIA METONOM KOJIOHOYHOM xpomarorpaduu (merponeiinbiii 3¢pup/EtOAc = 50:1-5:1) ¢
MOJTyYE€HUEM HEOUMIIEHHOTO MPOAYKTA, KOTOPBINA PAaCTBOPSIN B neTpojeitHoM 3¢upe (800 mu),
nepeMemnBad U GUIbTpoBaIH. QUIBTPAT KOHIEHTPUPOBAIH C MOJYYEHHEM MPOAYKTA, METHII-
(3R,4R)-4-((E)-2-((mpem-6yToxkcukapOOHMIT)MMHHO)-4,4- T3 THIT-6-
okcoterparuaponupuMuani- 1 (2H)-ui)-3-(MeTokcumeTnin) xpoMaH-6-kapOokcunara 298-6.

MS (ESI) m/z 504,5 (M+H")

1H-AMP (500 MTI'1i, xnopodopm-d) & 7,76-7,85 (m, 1H), 7,68 (n, J=2,0 'y, 1H), 6,87 (x,
J=8,5Tu, 1H), 6,48 (1, /= 7,5 'y, 1H), 4,44-4,57 (m, 1H), 4,31-4,32 (m, 1H), 3,83 (c, 3H), 3,57-
3,58 (m, 1H), 3,47-3,48 (m, 1H), 3,27 (¢, 3H), 2,66-2,78 (m, 1H), 2,41-2,53 (m, 2H), 1,63-1,71 (m,
4H), 1,47 (c, 9H), 0,93-0,96 (M, 6H)

Cramua  F:  (3R,4R)-4-((E)-2-((mpem-0yTokcnkapOOHUIT)UMHUHO )-4,4- U3 THII-6-0KCO-
teTparugpornupuMunui-1(2H)-mn)-3-(meTokcumerrin)xpomaH-6-kapOoHoBas kuciora 298-7

K pacrBopy metun-(3R,4R)-4-((E)-2-((mpem-0yTokcukapOOoHNIT)UMHUHO)-4,4- 13 THIT-6-

okcoterparuaponupuMuani- 1 (2H)-um)-3-(Merokcnmernin)xpoman-6-kapOokcunara 298-6 (23 r,
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36,5 mmonp) B THF (400 M) mpu 0°C B atmochepe N2 no0aBisiiim TpUMETHICHIAHONAT KaJlUs
(28,1 1, 219 mmoinp). Cmech nepemenBany npu 25°C B teuenue 1 4. (3R,4R)-4-((E)-2-((mpem-
OyTOKCHKapOOHMIT)UMUHO)-4,4- T3 THII-0-0KcoTeTparuaponupuMuans- 1 (2H)-ni)-3-
(MeTokcuMeTHI)XpoMaH-6-kapOboHoByr0 kucioty 298-7 B THF ncnonp3oBanu HermocpencTBEHHO
Ha cJenyroLel ctanuu 6e3 JOMOTHUTEIbHON OUUCTKH.

MS (ESI) m/z: 490,3 (M+H")

Cramua G mpem-0ytun-((E)-4,4-npmstun-1-((3R,4R)-6-(((3S,4R)-3-rugpokcu-2,2-
IVMETHIIX pOMaH-4-11)kapOamMmoni)-3-(METOKCUMETHIT )X pOMaH-4-11)-6-
okcorerparuaponupumuans-2(1H)-ununen)kapbamar 298-8

K pacTBopy (3R,4R)-4-((E)-2-((mpem-6yTokcukapOOHUIT)UMHUHO)-4,4- T3 TUII-6-
okcorerparuaponupuMuani- 1(2H)-mui)-3-(MeTokcuMeTII ) XpoMaH-6-KapOOHOBOH KUCTIOTHI 298-
7 (17,5 1, 35,7 mmons), EDCI (20,56 r, 107 mmouns), HOBt (7,25 1, 53,6 mmonb) u (3S,4R)-4-
aMHHO-2,2-numeruinxpoman-3-ona (7 r, 36,2 mmoas) B THF (600 min) nobasnsiiu DIEA (31,2 mu,
179 mmonsb). Peakumonnyro cmech nepememmBanu npu 25°C B tedenne 2 4. Cmech racuiu
nobasnenrem Boabl (400 mu) u skcrparupoBanu EtOAc (500 mn X 3). OpraHuueckue ciiou
NPOMBIBANIM COJIEBBIM pacTBopoM (600 wut), cymwmau Hag NaxSQs, ¢unbTpoBain U
KOHLIEHTPUPOBAJIN B YCJIOBHAX Bakyyma. HeoumineHHOe BeIecTBO OYMINATM METOAOM (hidmi-
xpomarorpadun Ha cumukarene (ISCO®; ¢mom-xononka ¢ cunukarenem SepaFlash® (330 r),
smoeHT = rpaaueHt 40% EtOAc/nerponeiinsiii 3¢up @ 100 Ma/MuH) ¢ noy4eHUEM mpem-0yThil-
((E)-4,4-mmatun-1-((3R,4R)-6-(((3S,4R)-3-runpokcu-2,2-nuMeTHIIX pOMaH-4- 11 )kapOamorn )-3 -
(MeTOKCHMETHIT )X pOMaH-4-1i1)-6-okcoterparuaponupumuan-2( 1 H)-ununen)kapbamara 298-8.

MS (ESI) m/z 665,4 (M+H")

"H-AAMP (400 MI"1i, xnopodopm-d) & 10,17 (c, 1H), 7,61 (n, J= 1,2 T'u, 1H), 7,45-7,47 (m,
1H), 7,27-7,30 (m, 1H), 7,15-7,25 (m, 1H), 6,96 (1, J = 7,34 I'u, 1H), 6,52 (yuwup. 1, J = 6,8 'Ly,
1H), 6,34 (yump. x, J = 7,2 I'n, 1H), 5,17 (ymup. 1, J = 8,0 ', 1H), 4,76 (yuup. 1, J = 1,6 'Ly,
1H), 4,50 (1, /= 10,4 Ty, 1H), 4,32 (ywup. o, J = 4,0, 10,6 I'u, 1H), 3,69-3,78 (M, 1H), 3,58 (ax,
J=438,9,6Tu, 1H), 3,44-3,53 (M, 1H), 3,27 (¢, 3H), 2,69-2,78 (m, 1H), 2,43-2,55 (m, 2H), 1,63-
1,69 (m, 4H), 1,53 (¢, 9H), 1,29 (n, J = 5,2 I'u, 6H), 0,89-1,00 (m, 6H)

Npumep 248
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Cramus H: (3R,4R)-4-(4,4-nusTin-2-uMuHO-6-0KcoTeTparuaponupumunnt- 1 (2H)-mn)-
N-((3S,4R)-3-runpoxcu-2,2-1uMeTHIX poMaH-4-1i)-3-(METOKCHMETHIT )X pOMaH-6-kapOokcaMu
(ITpumep 298)

PactBop mpem-oytun-((E)-4,4-nmstin-1-((3R,4R)-6-(((3S,4R)-3-rugpokcu-2,2-
IVMETHIIX pOMaH-4-11)kapOamMoni)-3-(METOKCHMETHIT )X pOMaH-4-11)-6-0KCOo-
teTparuaporpumunud-2(1H)-ununen)kapbamara 298-8 (16,8 r, 25,3 mmons) B 4 H HCI B
mnokcane (500 mu) mepememuBaiu npu 25°C B TeueHue 12 4. CMech KOHLEHTPHPOBAIU B
YCJIOBHSX TOHW)KEHHOTO MAaBJIEHHs, M OYMINAIM OCTaToKk MeromoMm mnpenapatuBHoii HPLC
(armmapat L-Y; Cnoco6: xomonka YMC Exphere C18 250 x 50 mm x 10 mMkM; YcnoBust: Boma
(0,05% HCI1)-ACN crapt B 10 ¢unum B 50; Bpems rpanuenta (MuH) 20; BpeMs yAep:KUBaHUS
100% B (mun) 3; ckopoctb noroka (Ma/mus) 120; BBenenue 9) ¢ nonyuenneM npoaykra, (3R,4R)-
4-(4,4-nudTIN-2-UMUHO-6-0KcoTeTparuaponupumuaus- 1 (2H)-nn)-N-((3S,4R)-3-runpokcu-2,2-
IUMETHIIX poMaH-4-111)-3-(MeToKkcuMeTHI )X poMaH-6-kapookcamuna (Ilpumep 298).

MS (ESI) m/z 565,2 (M+H")

'H-AAMP (500 MTI'u, meranon-ds) 8 8,55 (n, J=8,5 ', 1H), 7,77 (an, J = 2,0, 9,0 'y, 1H),
7,74 (n, J= 2,0 I'y, 1H), 7,10-7,16 (m, 2H), 6,91 (1, J = 8,5 'y, 1H), 6,83-6,88 (M, 1H), 6,76 (n, J
=8,5Ty, 1H), 5,39 (», /= 6,0 I'y, 1H), 5,20-5,28 (M, 1H), 4,29-4,38 (m, 1H), 4,24-4,25 (m, 1H),
3,78 (n, J = 10,0 I'u, 1H), 3,58-3,60 (M, 1H), 3,47-3,53 (m, 1H), 3,40 (c, 3H), 2,88-2,96 (M, 1H),
2,83 (n, /=16,0 'y, 1H), 2,63 (x, /= 16,0 I'u, 1H), 1,56-1,77 (m, 4H), 1,48 (c, 3H), 1,27 (¢, 3H),
0,97 (1, J=8,0I'y, 3H), 0,92 (1, J=7,5Tn, 3H)

Tabauua 4
LC/MS
Ipumep Crpykrypa (M+1)* Ha3sanue
(3S,4R)-4-(4,4-1u>TH-2 -UMHHO-6 -
okcorekcaruaponupumuaut-1-uma)-N-[(3S,4R)-
299 5653 porip
3-rugpoxcu-2,2-uMe TIIIXpoMan-4 -] -3-
(METOKCHUMETHIT)XPOMAaH-6-KapOOKCaAMHU T
(2S,4R)-2-(qudropmerorcumet)-4-[(4R)-4-
STHI-2-UMUHO-4-MCTHIT-6-
NH (0}
300 HNT SN 573,3 | okcorekcaruaponupumuut-1-ui]-N-[(3S,4R)-
OH
5 0 =0 3-ruApOKCH-3-METIIIXpPOMaH-4-11| XxpoMaH-6-
07> N KkapOokcamMu
H




186

IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

301

\
0]
///

NH ™

(0]

576.2

(3R,4R)-N-[(3S.4R)-6-1tuano-3 -ruapokcu-3-
meTunxpomad-4-ui|-4-(4,4-1u3TH-2-UMUHO-6-
OKCOTEKCArHAPOIHPUMUANH- | -11)-3-

(METOKCHMETHIT)XPOMaH-6-KapOOKCaAMHU T

302

576.4

4-(4,4-qu>THIT-2 -UMHHO -6 -
oKkcorekcaruaponupuMuans-1-um)-N6-[(4S)-
2,2-mumetriaxpoman-4-mm|-N2,N2-

JUMETHIXPOMAH-2,6-1uKapOOKcaMu

303

5783

4-(4,4-qu>THN-2 -UMHUHO -6 -
OKCOreKcarnaponupuMuaut- 1 -mm)-N6-
[(3S,4R)-3-ruapokcu-3-MeTUIXPOMaH-4 11| -

N2,N2-aumveTrunxpoMas-2,6-aukapOooKkcamMus

304

Iz

579.3

(3S)-3-(4,4-nu>THI-2-UMHHO -6~
okcorekcaruapornupumuana-1-um)-N-[(4S)-2,2-
JAMCTHIXpOMaH-4-un|-2,2-
ouc(meroxcumerun)-3H-0enzodypan-5-

KapOoOKcaMu g

305

581.3

3-(4,4-qu3THA-2 -UMUHO-6 -
okcorekcaruaponupumuut-1-ua)-N-[(3S,4R)-
3-ruapokcu-3-MeTrIxpomMan-4-nn|-2,2-
ouc(meroxcumerun)-3H-0enzodypan-5-

KapOoOKcaMug
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IIpumep

Crpykrypa

LC/MS
(M+1)*

Hassanue

306

592.4

4-(4,4-qu>THIT-2 -UMHHO -6 -
OKCOTEKCArHApONMUpUMUAnH- | -n)-N6-
[(3S,4R)-3-ruapoxcu-2,2 -iuMe TUIXPOMaH-4-
wi|-N2,N2-gumetunxpoman-2,6-

JUAKAPOOKCAMHULT

307

595.3

(35)-3-(4,4-nu>THN-2 -UMHHO -6~
okcorekcaruaponupuMuaut-1-mi)-N-[(3S,4R)-
3-ruapokcu-2,2 -nuMeTrixpoman-4-mi|-2,2-
ouc(metoxcumernn)-3H-0en3odypan-5-

KapOOKCaMHU

308

604.4

(2R 4R)-2-(6-amunorekcun)-4-(4,4-mustun-2-
HUMMHO-6-0KCOTeKCar APOMUPUMHUANH- | -111)-N-
[(4S)-2,2-pumeTunxpoman-4-mn | xpomaH-6-

KapOoOKCcaMuU

309

0]

6463

(2R, 4R)-2-(6-aueTamugorexkcun)-4-(4,4-
JUDTHII-2-UMHHO-6-
okcorekcaruapornupumuant-1-um)-N-[(4S)-2,2-

JUMETHIXPOMAaH-4-11 | XpOMaH-6-kapOoKcaMua

310

O o}
NN TN \/\NHz

HNJ\'—'N“'
=

666.5

(2S,4R)-2-[2-]2-(2-
AMHUHO3TOKCH)3TOKCH |3TOKCUMETHIT |-4-(4,4-
JUSTHII-2-UMHHO-6-
okcorekcaruapornupumuant-1-um)-N-[(4S)-2,2-

JUMETHIXPOMaH-4-1 | XpOMaH-6-kapOoKCaMu

311

NH
HN” N

(@)

O
%
0" N
H
o}

Ik

N
H

/?\/&o 0
0" N
H

704.5

mpem-0ytun-N-[6-[ (2R ,4R)-4-(4,4-avoTEn-2-
HMHHO-6-0KCOTeKCar HAPONUPUMUANH- 1 -11)-6-
[[(4S)-2,2-aumeTunxpoman-4-

wi|kapOaMou | XxpomaH-2 -1t | reKCHT | kapOamaT
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LC/MS
IIpumep Crpykrypa (M+1)* Hassanne
O 2-[2-[2-(2-
o\/\o/\/o\/\N A (2S,4R)-2-[2-[2-(2
H aIeTaMMI03TOKCH)ITOKCH [3TOKCHMETHI | -4 -
312 708.5 (4,4-nm>THA-2 -UMHHO-6-

/2\/& ? okcorekcaruaponupuMuana-1-um)-N-[(4S)-2,2-

JHAMETHIXPOMaH-4-1 |XpoMaH-6-kapOoKcaMua

mpem-Gytun-N-[2-[2-[2-[[ (2R 4S)-4-(4.4-

H JUSTHII-2-UMHHO-6-

NH ) [0}
313 HNJ\N 766,5 |okcorekcaruaponupumuguf-1-w)-6-[[(4S)-2,2-
/2%0 o
P ] l JHAMETHIXPOMaH-4-mi1|kapOaMomi | XpoMaH-2 -
H

WJI| METOKCH | STOKCH | STOKCH | 3THII |[KapOamat

o mpem-0ytun-N-[2-[2-[2-[[(2S,4R)-4-(4,4-
O\/\O/\/O\/\Nkok
H JTUITHI-2-UMHHO-6-
314 766,5 |okcorekcaruapomupuMuIun-1-mn)-6-[[(4S)-2,2-
J l JUMETHIXpOMaH-4-11|kapOaMomI | XpomaH-2 -
HJT|MCTOKCH | STOKCH | STOKCH | 3THUI |[KapOamar

IIpumep 315

OneHka aHTUNIAPA3UTAPHON AKTUBHOCTH METOAOM aHajm3a pocta LDH mapasutos (Tect
Ha MapasuToB)

Marounyro Ouomaccy mapasurta ¢ 4% rematokputoMm xpanuiu B cpene RPMI-Hepes,
3a0ydepenHoli OukapOOHATOM HATPUS U JOMOJHEHHOW 5% TepMOMHAKTHUBUPOBAHHOMU
CBIBOPOTKOH uesioBeka u 0,5% ampOymakcom.

IMpubnusurensHo 3a 42 wWaca [0 3amyCka aHaIW3a aKTHBHOCTH, Iapa3vUTOB
CHHXPOHH3UPOBAIH 5% copOUTOM 7151 BBIOOpA Mapa3uTOB HA KOJIBLEBOW cTaanu. B neHb 3amycka
aHaJau3a, Ma30K KpPOBU MapasUTApHOM KyJbTypbl OKpalluBaaud KpacureneM lumsa wu
noncuntsiBaiu. [lapazuremuro koppektupoanu 10 0,7% Kkojel u CHUXaJU reMaToKpUT 110 2%
cpenoii RPMI-Hepes, 3a0ydepennoii OukapOoHaTOM HAaTpusi W JIOMOJHEHHOH 5%
TEPMOMHAKTHBUPOBAHHON CHIBOPOTKOH dyenmoBeka u 0,5% ampOymakcoMm. 3areM, B 3apaHee
MOJITOTOBJICHHBIX aHAJUTHYeCKuX Iuianmerax Greiner B 10 mxi cpensr + coemuHenue TC
nobasnsin 30 MKJ pa30aBIeHU MAPa3UTOB. AHATUTHYECKHUE TUIAHIIETHI C TTAPA3UTOM ITOMEIANTN
B OJIUH CJIOH B HACBILICHHYIO ra3aMH BJIAXKHYIO KAMEPY, U OCTaBJISLIN HHKyOupoBaThcs npu 37°C
B TeueHue 72 yacoB. Ilocne 72 4acoB pocTa, aHAIUTHYECKUE IUIAHIIETHI MEPMETU3UPOBAIU
napapuIbMOM 1 3aMOPAKHBAIIN IO OHOMY Ha TUIOCKOH nmoBepxHOCTH pH -80°C B TeUueHUE HOYH.

Ha cnenyromuii eHb, aHAIUTHYECKUE MIJIAHIIEThI OCTABIISIIN PA3MOPAKUBATHCS MPU KOMHATHON
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TeMIiepaType B TedeHue 4 4acos, mociie 4ero nposoauau ananns LDH ana msmepenust pocra
napasura.

Pesynbrate! ananmsa ECso npencrasnens! B Tabmnure S.

Tabmuua S
Ipumep ECso (1M) IIpumep ECso (1M)
1A 0,5 153 11,5
1B 163 154 0,7
2A 0,5 155 82.5
2B 73 156 1,1
3A 22 157 19.9
4A 87 158 0,9
SA 5,9 159 0,5
6A 1,1 160 8,3
6B 8,8 161 0,8
7A 0,4 162 7,5
7B 19 163 8.4
8A 10 164 2,4
8B 22 165 3.4
8C 120 166 154
8D 86 167 250
9A 0,9 168 0,4
9B 170 169 03
10A 0,5 170 184
11A 0.9 171 0.7
11B 84 172 0,9
12A 1.1 173 2.8
13A 0.8 174 1.9
13B 54 175 31,0
14A 1 176A 29,2
15A 0,3 176B 7,8
16A 0,6 176C 2,4
16B 95 176D 114
17A 2.7 177 66.9
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Hpumep ECso (1M) IIpumep ECso (1M)
18A 0,8 178A 108
19A 0,3 178B 2,2
20A 0,8 179 65.4
21A 0,8 180 65.4
22A 0,7 181A 189
23A 5 181B 7,9
24A 93 182 6,1
25A 0,5 183 71,4
25B 59.8 184 105
26A 13 185 50,3
26B 180 186 70,0
27A 1,3 187 66,7
28A 1,8 188 203
29A 1 189 1,0
29B 39,7 190A 261
30A 0,8 190B 2,6
31A 22 190C 4,9
31B 1 191 2,6
32A 7.9 192 232
32B 290 193A 96,4
33A 283 193B 0.8
34A 1,2 193C 19,5
35A 2.4 194 0.9
36A 8.9 195 35
36B 22 196 8.6
37A 74.4 197 125
38A 2.8 198 11,3
39A 29,9 199 1,1
40A 69,5 200 29
41A 2.8 201 14
42A 1.0 202 0.8
42B 32 203 59
43A 8,1 204 247
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Hpumep ECso (1M) IIpumep ECso (1M)
43B 21 205 2.1
44A 1.5 206 66.0
44B 2.8 207 22.0
45A 2,6 208 3.7
46A 130 209 7.9
47A 4,7 210 195
48A 37,5 211 8,9
49A 49 212 6,5
50A 3.7 213 9.0
S1A 22,5 214A 8,2
52A 14,4 214B 260
53A 0,3 215 42
54A 190 216 2,7
54B 160 217 49
55A 24,5 218 64
55B 83,1 219 208
56A 26,9 220 2,9
57A 183 221 190
58A 250 222 15.6
58B 3.8 223 300
59A 210 224 0,3
59B 1.6 225 0.8
60A 1,3 226A 2,6
60B 1,7 226B 69,0
61A 8,4 226C 273
62A 1,2 226D 1,0
63A 220 227 1,3
64A 12 228 282
64B 0.9 229 59.3
64C 64 230 2.7
64D 42 231 74
65A 68 232 21.8
65B 2,6 233 7,9
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Hpumep ECso (1M) IIpumep ECso (1M)
65C 26 234A 22,5
66A 76 234B 3,9
67A 170 234C 43,2
67B 0,8 235 0,7
68A 1,0 236 0.9
69A 2.6 237 240
70A 93 238 47.8
71A 35 239 0,9
72A 0,5 240 0,6
73A 0,3 241 0,4
73B 17 242A 0,6
74A 0,3 242B 10,5
74B 0,5 243 6,1
75A 0,4 244 7,8
75B 9,5 245 0,8
76A 8,5 246 2,0
76B 1.1 247 45
77A 57,1 248 0,8
77B 21.4 249 1.1

78 8.9 250 219
79 9,6 251A 0,4
80 18,0 251B 1.5
81 6,0 251C 84,4
82 15.5 252 2.1
83 20.0 253 43
84 0,9 254 3.4
85 10,7 255 33
86 87.8 256 8.9
87 105 257 189
88 3,4 258A 85,9
89 43.5 258B 2.4
90 26,8 258C 226
91 452 258D 6,7
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Hpumep ECso (1M) IIpumep ECso (1M)
92 97.2 259A 55
93 190 259B 242
94 1,9 259C 3,6
95 8,8 259D 10,6
96 6,5 260 8.2
97 19,0 261 133
98 1.5 262 7.4
99 42 263 74.8
100 5.3 264 33
101 46,7 265 311
102 14,0 266 2,6
103 6,1 267 24,0
104 5,0 268 25,0
105 8,8 269 29
106 6,6 270 1,8
107 222 271 182
108 743 272A 62.5
109 14.0 272B 14.3
110 60,0 272C 0,9
111 90,0 272D 2,3
112 11,4 273 78
113 16,4 274 98.5
114 1.8 275 25.7
115 3.6 276 0.6
116 210 277 0,4
117 25 278 12,2
118 0.9 279 31.4
119 2.8 28 0.4
120 0.8 281 1.1
121 0,6 282A 7,8
122 3,9 282B 40,5
123 2.8 283 2.6
124 57.5 284 8.5
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Hpumep ECso (1M) IIpumep ECso (1M)
125 2.1 285 35.5
126 14.3 286 240

127A 202 287 1,9

127B 222 288 1,8
128 2.8 289 0,6
129 35 290 03
130 2.1 291 240
131 2.0 292 49.7
132 1,6 293 2.8

133A 1.4 294 259
133B 17,0 295 100
134 8,8 296 0,3
135 0,9 297 241
136 1,3 298 0,5
137 239 299 0,8
138 0,9 300 3,8
139 180 301 18

140A 1.4 302 1,7

140B 1,7 303 50,8
141 8.4 304 56
142 98.5 305 75.8
143 178 306 27.4
144 194 307 32
145 40,8 308 40,5
146 35.5 309 32
147 160 310 211
148 2.7 311 2.4
149 1.1 312 53.9
150 49.0 313 260
151 5.4 314 73
152 7,7

ITpumep 1 xak narudburop Gpynkuun PMX u PMIX, Torna kak C4 cnienuduyaen k PMX
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Jns noarsepskaeHust Toro, uro IIpumep 1 Onokupyer pynkumto PMX B mapasure P.
Jalciparum, tecTpoBaiu CIIOCOOHOCTh WHTHOMPOBATH PACINEIUIEHHE W3BECTHOTO MJISI 3TOU
npoteasnl cyocTpara. SERAS npencrapnsier coboii 6enok maccoit 120 k/la, HeoOxomumbIii s
BBIXOZ]a MEpO30MTa M TPOLECCUPYEMBI CYOTHIIM3UH-TIONOOHON mMpoTea3oi CyOTHUTIN3uH-1
(SUBI) ¢ BricBOOOKIEHUEM PACTBOPUMOTO NoJIuTienTHaa Maccoi mpudmusutesbHo S0 k/la (Pino,
P, Caldelari, R., Mukherjee, B., Vahokoski, J., Klages, N., Maco, B, et al. (2017). A multistage
antimalarial targets the plasmepsins IX and X essential for invasion and egress. Science 358, 522-
528). Maruburop nporeasbl E64, KOTOPBII NpenoTBpamaeT pa3pbiB LIM30HTA, HO HE BIUSET HA
npoueccuar SERAS, wucronb3oBanu B KadecTBe oTpumareabHoro koHtposss (Salmon, B.L.,
Oksman, A. and Goldberg, D.E. (2001). Malaria parasite exit from the host erythrocyte: A two-
step process requiring extraerythrocytic proteolysis. Proc Natl Acad Sci U S A 98, 271-276).
Onnako, mnocne wuHkyOaumn c [lpumepom 1 HaOmomanum HakOIUIEHHE HE IOABEPTIIEroCs
npoueccudry SERAS waccoii 120 k/la, moarepxknasi, uro aktuBaiusi SUBI TpeGyer
npeaBapurenpHoro npoueccuara. SERAS Bkiroganu B kauecTBe KOHTPOJISL BO BCE MOCIENYIOIINE
skcriepuMeHThl BMecTo PMX-onocpenosanHoii akrusaiu SUB1.

Jlnst moaTeepskneHust Toro, uro [Ipumep 1 sBisieTcs TBOWHBIM MHTHOUTOPOM (PyHKIMH
PMX u PMIX, TecTupoBajgu CIOCOOHOCTb 3TOrO COEAMHEHHUs] MHTHOUpPOBATH paCLICTUICHHE
u3BecTHOro cyocrpara PMIX, pontpuii-acconmupoBanHoro Oenka 1 (RAP1), B mapasurapHbIx
skctpakrax (Pino ef al., 2017). RAP1 npencrasisiet coboii Oeok ponTpuii MEpO30UTa, KOTOPbIH
JIOKAJIM3YeTCsl B Mapa3suTOPOPHOH BAKYOJH MOCIE WHBA3WU U TMOJIBEPraercs MPOLECCHHTY Kak
PMIX, Ttax u SUB1 (Pino et al., 2017). IlpoueccupoBanubie ¢opmbl RAP1 (p82 u p69)
OoOHapyXuBarOTCst B HeoOpaboTaHHbIX 1 E64-00paboTaHHBIX MEPO30UTAX, TEMOHCTPUPYS, UYTO B
yKa3aHHBIX YCJIOBUSX STOT OeJIOK ObLT MOABEPTHYT HOpMaibHOMY npoueccuary PMIX u SUBI.
RAP1 He BbIcBOOOXKIAICS B MApa3sUTAPHBIA CYNEPHATAHT, MOCKOJbKY OH ObLI JICTIOHHPOBAH B
napa3utoopHOil Bakyosu B npouecce unBasuu (Baldi, D., Andrews, K., Waller, R., Roos, D,
Howard, R., Crabb, B. and Cowman, A. (2000)). RAP1 perymupyer HauenuBanue RAP2 Ha
pornrrpuu B MansipuiiHoM mapasute Plasmodium falciparum (Embo Journal 19, 2435-2443). B
napasurax, obpaboTaHHbIX Tonbko IIpumepom 1, mpuUCYTCTBOBaja HempoleccCupoBaHHas p87-
dopma RAPI, ykaseBaromass Ha TO, uto pacueruienne kak SUBI1, tak u PMIX, Obuio
OJIOKMPOBAHO. AHAJIOTHYHBIE PE3yJIbTAThI OBLIH MOy YeHbI IJIs alMKaIbHOTo Oejka Apical Sushi
Protein (ASP), koTopsiii, kak ObUIO MpOoAEMOHCTpHPOBaHO, pacierusiercss PMIX (Pino ef al.,
2017). B HeoOpabortanusix u E64-o0pabotanHbix mnapasurtax ASP mponeccupoBancs a0
nojiunentuna mMaccoit 47 x/la (p47). OmHako, 3TOT pe3yjbTaT pacIIeIyICHUs] WHTUOUPOBAJICS
ITpumepom 1, n HaGmrogancst mosHOpa3MepHbIii Oenok Maccoit 87 k/la (p87), ykasbiBas Ha TO, UTO

npoueccuHr 3toro 6enxxa PMIX 6nokuposancs [Ipumepom 1. 3Tu nccnenoBaHus MOATBEPKAAIOT,
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yro [Ipumep 1 neiicTByeT B KadecTBe ABOHHOrO MHruOWTOopa W OJIOKMpPYeT B mapasute F.
Jalciparum nporeasHyro akTuBHOCTb kak PM X, Tak u PMIX.

Pazpaborka IIpumepa 1 B kauectBe nBoitHOro mHrudouropa PMIX/PMX B mapasute P.
Jalciparum mno3BOJsIET aHANM3UPOBATh (YHKIMIO 3THX aclapardHOBBIX mpoteas3. s 3toro,
PMIX nonBepranu mpoueccuHry 1o nonydeHus 0enka B 55 x/la, 1 370 He uHrnoOuposanocs E64.
ITpumep 1 ucnonp3oBanu AT HHTUOMPOBAHHUS 3TOTO MPOLECCHUHTA, YTO YKA3bIBAET HA TO, YTO
ayTokaranutudyeckoe pacmeruienne PMIX Obuto BaXXHO [JIs1 AaKTHUBALMM 3TOH IPOTEA3bL
Pazpaborka PMX-cneunpuueckoro wuHruburopa u aBoiHOro wuHruoOutopa PMX/PMIX
noareepxkaaer PMIX-cneruduueckuit nponeccunr ASP u RAP1, a Taxke neMOHCTpUpYeT, 4To

PMIX noasepraercs ayTOKaTaJIUTUYECKOMY MPOLIECCUHTY U AKTUBUPYETCSI.
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POPMYJIA U3OBPETEHUA

1. CoennHeHne, xapakTepr3yrouieecs: CTpykTypHoi popmyioi (I7):

R1%,4
R13 R R3
NH T X

HN™ N

@)

wiu ero (hapMaleBTHYECKH TIPUEMIIEMAst COJIb, TIE:

X npezcrasnser coboii caasb, C(R),, O, S, SO, SO, um NH;

Y npencrasnsier coboit CR? umu N, rae ecnu Y npencrasnser co6oit N, To Z npencTasiser
coboit CR!, u V npencrasnser coboii CR;

V npencrasaser coboit CRY mmum N, rme ecnmu V npexncrasiser coboit N, 1o Z
npencrasnser coboit CR'!, u Y npencrasnser coboit CR?;

Z npencrasnser coboit CR!! unm N, rme ecniu Z mpencrasaser coboit N, 1o V
npencrasnser coboit CRY, u Y npencrasnser coboii CR?;

R! npencrasnser coboii rerepormknoankun, Cs-Cramuknoankun, apun, Ci1-Ceankunapun,
unu BMecTe ¢ R? m aToMOM a30Ta, ¢ KOTOPBIM OHHM CBSA3aHBL, (DOPMHPYIOT a30TCOZAEpIKAIIee
konblo, rae rerepouukinoankwi, Cs-Cpumknoankun, apwi, Ci-Ceankwmapun v
a30TCONmEpIKaIlee KOJbLIO SIBIISIETCS HE3aMEIIEHHbIM WK 3aMEIeHHbIM 1-5 3aMecThTessiMu,
HE3aBHCHMO BBIOPaHHBIMH U3 rpymmbl, coctosimeid u3 rajgorena, CN, OH, Ci-Csankokcu, Ci-
CoankunOCi-Ceankuna, Ci-CeankunCOOH, COOH, oxkco, COOC;-Csankuma, Ci-
CsanxunCOOC 1-Ceankuna, Cs-Csuuknoankuna, Ci-CeankunCs-Csuuknoankuna, apuia, Ci-
Ceankuina, -C1-CsanxmunOranorenCi-Ceankmna, rajgoreHC1-Cesanxuna, C1-CsanxunOH,
CONR")R?), NR)(R®) u C1-CanxunN(R")(R?);

R? mpencrasnsier coboii Bopopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceanxun, ranorenC-Ceanxun umu C1-CeankunOH, unu smMecte ¢ R! u aromom a3ota, ¢ KOTOpbIM
OHU CBSI3aHbI, (POPMHUPYIOT a30TCOAEPIKAIEee KOJbIO, IMI€ a30TCOAEPIKAINee KOJBIO SIBJISIETCS
HE3aMCIICHHBIM WJIN 3aMCIICHHBIM 1-5 3aMECTUTECIIAMU, HE3aBUCUMO BbI6paHHbIMI/I "3 rpynnbl,
cocrosieit uz rajorena, CN, OH, C1-Csankokcu, C1-CsanknnOC:-Csankuna, C1-CeankunCOOH,
COOH, okco, COOC;-Csankuna, Cs-Ceruxnoankuna, Ci-Ceankuna, ranorenCi-Ceankumna, Ci-

CsanxunOH, CON(R")(R?), N(R")(R®) u C;1-CsanxunN(R)R?);
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R’ mpencrasnser coboii somopon, ramored, CN, OH, Ci-Csankokcu, Ci-CoankunOC;-
Csanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceruknoankun, Ci-Csankun, ranoreHCi-Ceankm, Ci-
CsankunOH, CON(R)(R?), NRHR?), C1-CoankunN(R")(R?), Ci-
Coanxun(OCH,CH,)uN(RHYR?®) umu Ci-CeankunOranorenCi-Coankun, unu Bmecte ¢ R*
dopmupyrot C3-Csunknoanki win C3-CereTeponuKIIOanKi,

R* mpencrasnser coboii Bomopon, ramored, CN, OH, Ci-Csankokcu, Ci-CoanxkunOC;-
Ceankxun, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-Csankun, ragoreHCi-Ceankun, Ci-
CeanxunOH, CON(R)(R?Y), NR)R?), C1-CoanxunN(R ) (RP), Ci-
Coanxkun(OCH,CH,)uN(R)(R?) umu  Ci-CeankunOranorenCi-Coankun, uau Bmecte ¢ R’
dopmupyrot C3-Csunkmnoanki mwin C3-CereTeponuKIoanKi;,

R’ mpencrasaser coboii Bomopon, ramored, CN, OH, Ci-Csankokcu, Ci-CoankunOC;-
Ceanxun, Ci1-CeankunCOOH, COOH, Cs-Ceunxnoankun, Ci-Csankun, ranoreHCi-Cesankun, Ci-
CoanxkunOH, CON(R)(R?), N(R")(R?®) unu C1-CoankunN(R")(R®), unu mecte ¢ R® popmupyror
C3-Couuxnoankun uimm C3-CereTepoLuKIOanKu,

R® npencrasnser coboit Bomopon, ranores, CN, OH, Ci-Csankokcu, Ci-CoankunOCi-
Ceankun, Ci1-CeankunCOOH, COOH, Cs-Ceuuknoankui, Ci1-Csankun, ranoreHCi-Ceankun, Ci-
CoankunOH, CON(R)(R?), N(R")(R?®) unu C1-CoankunN(R)(R®), unu mecte ¢ R’ popmupyror
C3-Couxnoankun uimm C3-CereTepoLnKIOaTKu,

R’ mpencrasnsier coboii Bomopon, Ci-CeamkunCOOH, COOH, Cs-Ceunknoankun, Ci-
Ceanxun, ranorenCi-Csankmi, Ci1-CsankunOH, COC1-Ceanxuin unu COOC1-Cesanku,

R® mpencrasnser coboii Bomopon, Ci-CeankunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceanxun, ranorenCi-Csankmi, Ci1-CsankunOH, COC1-Cesanxun unu COOC:1-Cesanku,

R’ mpencrasnser coboii Bomopon, ramores, CN, OH, Ci-Csanxokcu, Ci-CoanxkunOC;-
Ceankun, Ci1-CeanxkunCOOH, COOH, Cs-Ceumknoankun, Ci-Csankun, ranoreHCi-Csankun, Ci-
CsanxkunOH, CON(R7)(R?), N(R")(R?) umu C1-CoanxunN(R")(R?);

R!° npencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC;-
Ceanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceumknoankun, Ci-Csankun, ranoreHCi-Csankun, Ci-
CsanxunOH, CON(R")(R?), N(R")(R®) umu C1-CsanxkunN(R")(R®);

R mpencrasnser coboit Bonopon, ranoren, CN, OH, C;-Csankokcu, Ci-CoanxunOC;-
Ceanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceumknoankun, Ci-Csankun, ranoreHCi-Csankun, Ci-
CsanxunOH, CON(R7)(R?), N(R")(R?) umu C1-CoanxunN(R")(R®);

R!? mpencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC;-
Ceanxun, Ci1-CeanxkunCOOH, COOH, Cs-Ceumknoankun, Ci-Csankun, ranoreHCi-Csankun, Ci-

CsanxkunOH, CON(R")(R?), N(R")(R®) umu C1-CsanxunN(R")(R®);
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RY mpencrasnser coboit Bonopon, ranored, CN, OH, C;-Csankokcu, Ci-CoanxunOC-
Ceanxun, Ci-CeanxkunCOOH, COOH, Cs-Csumknoankun, Ci-Ceankun, ragoreHCi-Csankwmn, Ci-
CeanxunOH, CON(R7)(R?), N(R")(R?) umu C1-CoankunN(R")(R®);

B Kak1oM ciydae R'* HesaBucuMo BrIGpaH U3 rpymmbl, cocTosIIel 13 BONOpONa, rajJoreHa,
CN, OH, Ci-Csankokcn, Ci1-CeankunOCi-Ceankmna, Ci1-CsankmunCOOH, COOH, Cs-
Cetmuxnoankuna, C1-Ceankuna, ranorenCi-Csankuna, Ci-CsankunOH, CON(R")(R?), N(R")(R®) u
C1-CoanxunN(R")(R®);

npaseH 1,2, 3 unmu 4, u

m paseH O, 1 wn 2.

2. Coenunenue no n. 1 wnm ero papmaueBTudecku npuemieMas cojb, IIe m paBeH

1, u X mpencrasnser codoii O.

3. Coenunenue 1o 1. 1 mm ero papmManeBTHYECKH PHEMIIEMast COJIb, Te M PaBeH

1, u X npencrasiser codoit CHa.

4. Coenunenue 1o 1. 1 wm ero papmManeBTHYECKH NPHEMIIEMast COJIb, T M PaBeH

0, u X mpexacrasysier codoit O.

5. Coenunenue no n. 1 wim ero apmaueBTUUEeCKH NMpUEeMIIeMast COJlb, TA€ M PaBeH

1, u X mpencrasinsier codoit SO;.

6. Coenuuenue mo 1. 1 umm ero papMaleBTHIECKH TIpUeMIeMast CoJb, e M paBeH
0, u X npencrasnsier coboit C(R'),, rue B kaxnom cnydae R'* nesaBucumo BrIGpaH U3 rpymnsl,

cocTosielt u3 Bonopona, ramorena, OH, Ci-Csankokcu u Ci-Ceankuna.

7. Coenuuenue 1o 1. 1 umm ero (papMalieBTHIECKH TIpUeMIeMast CoJb, e M paBeH
1, u X npencrapaser coboit C(R'*),, rne B kaxnom cnydae R' HesaBucumo BrIGpaH U3 rpymnsl,

cocTosiel u3 Bonopona, ramorena, OH, C1-Csankokcu u Ci-Ceankuna.

8. Coenunenue mo 1. 1 wim ero gapmaneBTHUECKH pUEMIIEMast COJlb, TAE€ M PaBeH

0, u X mpexncrasisieT cOOOH CBS3b.

9. Coenunenue mo mmn. 1-8 uau ero gpapMaleBTHYECKH Tpuemnemas conb, riae R

BBIOpaH U3 TPYIIIBL, COCTOSIIEH 3!



200

N,

0o G G

rne R! sBisercs He3aMeIEeHHBIM MM 3aMELIEHHBIM 1-5 3aMEeCTHTENIAMH, HE3aBUCHUMO
BbIOpaHHBIMU W3 Tpynmbl, cocrosimeit u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsamkunOC;-
Ceankuna, Ci1-CeanxkunCOOH, COOH, okco, COOC:-Csankuna, Csz-Ceuukmoankuna, Ci-
CeankunCs-CsLIUKIOANKNIIA, apuina, C1-Ceankmuna, rajoreHC1-Cesankunia, Ci-
CoankunOranoreHCi-Ceankuna,  Ci-CeanxkunOH, CONRHR®), NRHR*» u Ci-
CoanxunN(R")(R®);

R’ mpencrasnsier coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceankun, ranorenCi-Csankun mim Ci1-CeankunOH; u

R® mpencrasnsier coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Ceuuknoankun, Ci-

Csankmn, ranoreHC1-Csankun win C1-CeankunOH.

10. Coenunenne mo mn. 1-8 unum ero dapmanesTHUeckd nmpuemnemas coib, riae R

npencTaBisieT coOoil:

g

rne R! siBisercst HesaMeleHHBbIM MM 3aMELIEHHBIM 1-5 3aMeCTHTENsIMH, HE3aBUCHUMO
BbIOpaHHBIMU K3 Tpymmbl, coctosei u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsankunOCi-
Ceankuna, Ci-CeankunOranorenCi-Csankuna, okxco, COOCi-Csankuna, Ci-Csankuma,

raoreHC1-Ceanxuna u C1-CeankunOH.

11. Coenunenne mo mm. 1-8 unam ero dapmaieBTHYeCKH MpHemuemasi coib, rae Rl

npencTaBisier CoOOM:

%

rne R! sBisercss He3aMeIEHHBIM MM 3aMELIEHHBIM 1-5 3aMeCTHTEIAMH, HE3aBUCHUMO
BbIOpaHHBIMU W3 Tpynmbl, coctosmeit u3 ramoreHa, CN, OH, Ci-Csankokcu, Ci-CsamkunOC;-
Ceankuna, Ci-CeankunOranorenCi-Ceankuna, okco, COOCi-Csankuna, Ci-Csankuna,

rajoreHC1-Csankuna, NHz n Ci-CsankunOH.
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12. Coemunenue no mm. 1-11 unu ero gpapmaieBTHUECKH MpHeMIeMas collb, rae R?

npeacTaBisieT coOOH BOAOPO.

13. Coemunenne no mm. 1-11 uau ero gapMareBTHUECKH MpHemIeMas colb, rae R!

BMecTe ¢ R? M aTOMOM a30Ta, ¢ KOTOPbIM OHM CBsA3aHbl, (JOPMUPYIOT a30TCONEPIKALIEE KOJIBLIO.

14. Coenunenne mo m. 13 wimm ero (QapmManeBTUYECKH NpUEMIIEMasl COJb, T

A30TCOACPKALIEC KOJIBLO MPEACTABIIACT coboii:

X

N

15. Coenunenue no mn. 1-14 unu ero dgapmaneBTHYeCKH NpuemiaeMas cojib, rae R’
npencrasnsier coboit Bomopon, Ci-CeamkunOC-Ceankun umi Ci-Ceankun, unu Bmecte ¢ R*

dopmupyroT C3-CereTeponnKIoaTKI.

16. Coemuuenue no 1. 1-15 uu ero gapmarieBTHUECKH MpHemIeMas cofb, rae R’
npencrasusier coboii Bomopon umu  Ci-Ceankuy, umm Bmecte ¢ R*Y  ¢popmupyror Cs-

CsreTepOLMKIIOAIKIIL.

17. Coemunenne no mm. 1-15 uu ero gapmarieBTHUECKH MpHUemMIeMas Collb, rae R’

npexacrasisier coboi Bogopox wiu Ci-Ceankui.

18. Coenunenne no mm. 1-15 unu ero dpapmaneBTHIecKH npuemaemas cojb, rae R®

npezacrasisier codoit Bogopon miu C1-Ceankmi.

19. Coemunenue no nm. 1-14 unu ero GpapMalieBTHIECKH TIpUeMIeMas coib, rae R u
R* He3aBuCHUMO BBIOPAHBI U3 TPYIILL, COCTOselH u3 Bonopona, ranorena, OH, Ci-CsankunOH,
Ci-Ceanxkunankokcn, Ci-CeankunOC-Ceankuna, Ci-Ceankmna, Ci-CeankunOranorenCi-
Csanxuna, CON(C1-Csankun),, C1-CeanxkunN(R")(R?) u Ci-Csanxun(OCH>CH2)aN(R7)(R?);

R’ mpencrasnsier coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Ceuuknoankun, Ci-
Ceanku, ranoreHCi-Ceankun, C1-CeankunOH, COC1-Ceankun nin COOC1-Ceankui,

R® mpencrasnsier coboii Bomopon, Ci-CeanxkunCOOH, COOH, Cs-Ceuuxnoankun, Ci-
Ceanxun, ranorenCi-Csankmi, Ci1-CsankunOH, COC1-Csankxun unn COOC1-Ceankumi, u

n paseH 3.
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20. Coenunenue o . 1 mm ero gpapMareBTUIECKH IpUeMiIeMasi CoJlb, IIe m paBeH |
win 2, R u R nezapucumo BeIOpaHbI U3 IPyMIbL cocTosIel U3 Bogopona, ranoresa, OH, Ci-

CeanxkunOH, Ci-Csankunankokcu u Ci1-CsanxkunOCi-Csankuna, C1-Ceankuna.

21. Coennnaenne mo m. 1 win ero ¢apmaleBTHUECKH HpuUeMiemasi Cojib, rae X
npencrasnsier coboit C(R'),, R!* HesaBucumo BeIOpaH U3 IPYMIbI, COCTOsMLIEH U3 BOAOPO.A,

rajorena, OH, Ci1-CsanxkunOH, Ci-Csankunankokcu, C1-CsankunOCi-Csankuna u C1-Ceankuina.

22. Coenunenue no nm. 1-21 wnu ero apmauneBTUYecku nmpuemiiemMas cojib, rae Y

npexacrasisier codoit CH.

23. Coenunenue mo nm. 1-21 uimm ero dapmarneBTHUECKH NpUemiieMasi Cojib, rae Z

npencrasisier coboit CH.

24. Coenunenue mo nm. 1-21 wnu ero apmaueBTU4YeCKu mpuemiiemas Cojib, rae V

npencrasisier coboit CH.

25. Coenunenne no mm. 1-21 win ero (apmaneBTHUECKU MpUEMJIeMasi COJib, Tae Z

2

npezacraisier codoit N, u Y u V oba npencrasinsitot codoii CH.

26. Coenunenue no mm. 1-21 wam ero GapmaneBTHYeCKH MpUemiieMasi coib, rae V

npezacrasisier codoit N, u Y u Z oba npeacrasisiror codoit CH.

27. CoenvnHeHue, BBIOpPAHHOE M3 TPYIIIbI, COCTOSIIEH H3:
NH 0
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28. CoennHeHne, BBIOpAaHHOE U3 TPYIIIBI, COCTOSIEH 13

, L,
NH N0 j\ﬂﬂ 0 NH ¢ 0
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29. CoennHeHue, BBIOpAaHHOE U3 TPYIIIBI, COCTOSIIEH 13

~o
|,'
Iy g
HNZ N HNZ SN
/j\/go /j\/g
0% “NH

N

: )\ WOH
O 2>

WY ero (papMaLeBTUYECKU pUeMIeMasi CoJlb.

30. Coenunenue, xapakrepusyrouieecs: GopmyJioi

WU ero (hapMaLeBTUYECKH IpUeMiIeMasi CoJib.

31. CoenuHeHue, xapakTepusyromeecs: GopmMyJioi

WK ero (papMaLleBTUYECKH IPUeMIIEMasi COJIb.
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32. Coenunnenue, xapakrepusyromeecs: GopMyioi

WM ero (papMaleBTUYECKH pUeMIIeMasi CoJlb.

33. Crnoco0 neuenuss nH(pEKUU, BbI3BAHHOU Plasmodium, wnu jgedeHus: Malisipuu,
KOTOPBIN BKJIFOYAET BBEACHHE HYXKJAIOIIEMYCS B TaKOM JIEYEHUH CYOBEKTY TEpareBTUUYECKH
3¢ (PEKTUBHOrO KOJMYECTBA COeNUHEHHs Mo Jrodomy u3 mm. 1-32 uam ero (apmaneBTU4eCKU

NPUEMJIEMON COJIN.

34. Cnoco6 wuHrnOupoBaHusi IUIA3MeNCHMHA X, KOTOPBIH BKJIIOYAET BBEICHHE
HY)KIAIOIEMyCsi B TaKOM JIEYeHUH CyOBEKTy TepaneBTH4ecKH 3(P(EeKTHBHOrO KOJINYeCTBa

COeMHEHNs 1o MmoOoMy u3 mi. 1-32 wn ero papManeBTHIeCKy MpUEeMIIEMO COJTH.

35. Croco6 wuHrubupoBaHus MmiuasMerncuHa [X, KOTOpBIH BKJIIOYAET BBEACHUE
HYKIAIOIIEMYCsSl B TaKOM JIEYEHHH CYOBEKTY TepaneBTUYeCKH 3(P(PEKTUBHOIO KOJHMUYECTBA

COEIMHEHUs 10 JoOoMy u3 . 1-32 mnu ero papmManeBTHUeCKU PUEMIIEMON COJIH.

36.  Cnocob nBOMHOrO MHrMOMPOBAHUS TUIA3MENCHHA X U IUIa3MeNcHHa X, KOTOPBIH
BKJIFOYAET BBENEHUE HYKAAOMEMYCS B TaKOM JICYEHHH CYOBEKTYy TepaneBTHUYECKH
3¢} (EeKTUBHOrO KONIWYECTBA COEAMHEHHs 1o Jrobomy u3 mm. 1-32 wiu ero ¢apmMareBTUIeCcKH

MIPUEMIIEMON COJH.

37. [IpuMmeHeHne coeaMHEHUs WM ero (papMaleBTHUYECKH MPUEMIIEMOH COJH TIO
mobomy w3 mm. 1-32 pnsa nedeHus: uHGEKUWH, BbI3BAHHOW Plasmodium, vnm manspuu y

HYXOAOMETOCAd B 5TOM MAITUCHTA.

38. [IpuMmeHeHNe coeaMHEHUs WM ero (apMaleBTUYECKH MPUEMIIEMOH COJH TIO

mrobomy u3 . 1-32 st ~HTHOMPOBAHMS TUTA3METNICHHA X Y HY KJAIOIIEroCsl B 3TOM MAI[HEeHTa.
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39. [IpumeHeHne coeaMHEHUs WM ero (apMaleBTUYECKH MPUEMIIEMOH COJH TIO

aro0omy u3 mm. 1-32 nyst uHruOuposanus 1asMencuaa [X y Hy>Kaaromerocsi B 3TOM NalueHTa.

40. IIpMeHeHne COeMHEHNUs WK ero (papMaleBTUYECKH MTPUEMIIEMOH cou 1o 1. 1

1U1st MHrUOMpOBaHUs ria3MencuHa [X u masmerncunaa X y HYy>KIAOMIErocsi B 5TOM MMaLUeHTa.

41. @apMaLieBTUYECKAss KOMIIO3ULIMS, COAEprKalllasi COEAWHEHHE MO M. 1 win ero

(hapManeBTHUECKH MTPUEMIIEMYIO COJIb U (PapMaIleBTUYECKH MPUEMIIEMbIIl HOCUTEb.

42. dapmaneBTUYECKAasi KOMIIO3ULIMsA, COAeprKalas CoeluHeHue mno m. 1 wu

(bapmaneBTHUECKH TPHUEMIIEMbII HOCUTEITb.

43, Cnocob nedeHust MH(pEKIUMH, BbI3BAHHON Plasmodium, nnyu nedeHus: Majsipud,
BKJIIOUAIOINUIT BBEJICHHE COCOMHEHHs 1Mo M. 1 uin ero ¢apmaneBTHYeCKu NpUEeMIIEMON COJH U

3¢ PEKTHBHOrO KOJIMUECTBA OHOTO WK 0OJIee TOMOIHUTEIbHBIX TPOTUBOMANIIPUHHBIX CPENICTB.

44. Cnocob nedeHust MaJsIpuy IOCPEICTBOM HHIHOMpoBaHus miazmerncuHa X, IX u mo
MEHbIIEH Mepe OJHOTO JPYroro MeXaHH3Ma, BKIIIOYAIOIIHNI BBEICHHUE COSUHEHHs 1o 1. | win
ero (QapmameBTUYECKH TMpueMjieMod coid W 3PPEKTUBHOIO KOJUYECTBA  OIHOIO
JOTIOJIHUTEPHOTO POTUBOMAISIPUHHOTO CPEACTBA, TAE JOMOJHUTENbHOE MPOTHBOMAJIPHITHOE
CPEICTBO JNEWUCTBYET MO MEXaHWU3MY, OTJIUYHOMY OT WHTMOMPOBaHUs IutasMmericuHa IX wim

IJIa3MerncuHa X.
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