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[Ipennaraercst crmoco®  KOHBIOTUPOBAaHHMS  LUTOTOKCHYECKMX  COCAMHEHWH C  MOJIEKYJIaMH,
CBSI3BIBAIOLIMMUCS C KJIETKOHM, MOCPEACTBOM OMC-IMHKEpa (IBOWHOTrO JMHKEpa), Kak IIOKa3aHO B
¢dopmyne (I). IIpemocraBnensl crocoObl OMC-CBSI3BIBAHUS IIPU HM3TOTOBJICHHUHM KOHBIOTaTa MOJIEKYIIBI
IIUTOTOKCHYECKOTO Ipenapara M CBS3BIBAIOLIETOCS C KJIETKOW areHTa crneuuuyeckuM oOpazoM. OTo
TaK)ke€ OTHOCUTCA K IIPUMEHEHHMIO KOHBIOTATOB IS JICUCHHS OHKOJIOTHYECKHX 3a00NeBaHUi, HIIH
ayTOMMMYHHBIX 3200JIeBaHUH, WM HHOEKINOHHBIX 3a00IeBaHUI.
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KOHBIOI'MPOBAHUE ITUTOTOKCHUYECKUX JIEKAPCTBEHHBIX CPE/ICTB
ITOCPEJICTBOM BUC-CBA3BIBAHM A

OBJIACTh TEXHUKHU

Hacrosiiiee n3o0pereHne OTHOCUTCS K KOHBIOTUPOBAHHIO [IMTOTOKCHYECKUX COETMHEHU I
C MOJIEKYJIaMH, CBSI3BIBAIOLIUMHUCS C KJIETKOM, IOCPEICTBOM OUC-THHKepa (IBOHHOTO JIWHKEPA).
OHO OTHOCHUTCH K CHOCO6y KOHBOTHPOBAHUA TOCPEACTBOM 6I/IC-CB$ISI:;IBaHI/I$I OUTOTOKCUYCCKUX
JIEKapPCTBEHHBIX CPEICTB/MOJIEKYJI, B HACTHOCTH, KOT/Ia JIEKAPCTBEHHOE CPEICTBO COAEPIKUT
I[BOfIHbIe AMHWHO, TUAPOKCHUII, TUAMHUHO, aAMUHOTUAPOKCHUII, AUTUIPOKCHUII, Kap6OKCI/IJ'I, ruapasvt,
ajJgpaerua U THOJI q)YHKHHOHaHbeIe I'PYIIIbI. HaCToleuee I/1306peTeHI/Ie TAKKE OTHOCUTCA K
crioco0aM MOJTyYeHHsI KOHBIOTaTOB “areHT, CBS3BIBAIOIIMICS C KJIETKON-JIEKapCTBEHHOE

CpencTBO (LIUTOTOKCUYECKUHN areHT)” ¢ MOMOIIbIO OUC-THHKepa 0COOBIM 00pa3oMm.

YPOBEHbL TEXHUKU

Konsbtoratel anTuteno-nexkapcreeHHoe cpenctso (ADC) cranu onHOM U3
MHOTOO0EIMIAOIINX LENIEBbIX TePANUN IS paka, YTO MOATBEPIKIAETCS KIMHIYECKIM yCIIEXOM
opentykcumada Benoruna (Adcetris) ans perunuBupyromei/pedpakrepHoit mumMEpombl
Xomxkuna (Okeley, N, et al, Hematol Oncol. Clin. North. Am, 2014, 28, 13-25; Gopal, A, et al,
Blood 2015, 125, 1236-43) u agoTpacty3ymada sMTaH3uHa U1 penuausupyromero HER2+
paxa mosiounoit xkenessl (Peddi, P. and Hurvitz, S., Ther. Adv. Med. Oncol. 2014, 6(5), 202-9;
Lambert, J. and Chari, R., J. Med. Chem. 2014, 57, 6949-64). Tpu Ba)KHBIX KOMIIOHEHTA,
MOHOKJIOHAJIbHOE aHTUTEJNO, IUTOTOKCUYECKasl ITOJIE3HAs Harpy3ka u ycioBHbIN uHkep ADC, a
TAK)Ke MECTa MPUCOEANHEHHs] KOMIIOHEHTOB JIMHKEP-TOJIe3Has! HArpy3Ka BCE OHH SIBIISTFOTCS
BakHBIMH (pakropamu i ycnexa ADC. Tlpomio Tpu necsituineTus ¢ MOMEHTa Havdana
u3y4ueHHst Kaxaoro ¢gaxropa komnoHeHToB ADC. OpHako JTMHKEPHBIE TEXHOJOTHH OCTAIOTCS
OTPaHUYEHHBIMHU IO O0BEMY, TOCKOJIBKY KOHBIOTHUPOBAHHBIE JIEKAPCTBEHHBIE CPENCTBA OJKHBI
COZIEpKATh ONpPeNeIeHHbIe PEAKIIMOHHOCTIOCOOHBIE (PYHKIIMOHATIBHBIE TPYIIIIbI, JTUKEPbI JOJKHBI
obecrnieunBaTh CTAOUIBHOCTD MTPU LUPKYJIUPOBAHUH U 00JI€r4aTh BHICBOOOKICHHE
JIEKapCTBEHHOT'O CPENICTBA MPH CBSI3bIBAHUN AHTUTEHA M BHYTPUKIETOYHOM 3aXBaTe M, YTO
BaKHO, HE HAHOCHUTD Bpea HOPMAJIbHBIM TKaHSIM ITOCJIE TOTO, KaK KOMITOHEHTBI JINHKEP-
TIOJIE3HAsI HATPY3Ka CBSI3BIBAIOTCS C HELIEIEBBIMH MUIICHSIMU BO BpeMs nupKyJisiun (Ponte, J. et
al., Bioconj. Chem., 2016, 27(7), 1588-98; Dovgan, L, et al. Sci. Rep. 2016, 6, 30835; Ross, P.
L. and Wolfe, J. L. J. Pharm. Sci. 105(2), 391-7; Chen, T. et al. J. Pharm. Biomed. Anal., 2016,
117, 304-10).
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B pananx ADC nuHKEphI, KOTOPBIE B HACTHOCTH UCTIOJBb30BAIUCh i1 ADC, HareneHHbIX
HA JKUAKYIO OIyXOJib, ObUTH CITUIIKOM JJAOMIBHBIME U IPUBOAUIIN K BBICBOOOKIEHHIO
cBOOOJTHOTO JIEKAPCTBEHHOTO CPENICTBA B KPOBOTOK M, KaK CJIEACTBHE, K HELIEIEBOH
tokcuuHocTh (Bander, N .H. et al., Clin. Adv. Hematol. Oncol., 2012, 10, 1-16). B nacrosiem
nokoneann ADC nuHkeps! OoJiee CTaOMIIbHBI M IUTOTOKCUYECKHE ar€HThI SBJISTIOTCS
3HauuTepHO Oonee dddexruBHbiME (Behrens, C. R. and Liu, B., mAbs, 2014. 6, 46-53). Tem He
MeHee, 10 CHX IOp HeleJeBast TOKCUYHOCTD MO-TIPEKHEMY SIBJISIETCSI OCHOBHOM MpobieMoi pu
pazpadotke ADC nekapctennbix cpencts (Roberts, S.A. et al., Regul. Toxicol. Pharmacol.
2013, 67, 382-91). Hanpumep, B KIMHIMYECKOH MPAKTHUKE anoTpacTy3ymad smran3uH (T-DM1,
Kadcyla®), B koTOopoM Hconib3yeTcs: cTadMIbHbIH (Hepacueruisiemblil) muakep MCC, nmokasan
OOJBIIYIO TI0JIB3Y Y TalueHToB ¢ HER2-M0JI0KUTETbHBIM METACTATHYECKUM PAKOM MOJIOYHON
xene3bl (mBC - MeTacTaTHuecKuil pak MOJIOYHOH KeJie3bl) WIIH Y TTALIUEHTOB, KOTOPBIE yiKe
aeumnrck oT mBC nim y KOTopeIX pa3Buiics peuuans onyxoian HER2 B Teuenne mectu
MecsiieB nociie anproBanTHol Tepanuu (Peddi, P. and Hurvitz, S., Ther. Adv. Med. Oncol. 2014,
6(5), 202 —209; Piwko C, et al, Clin Drug Investig. 2015, 35(8), 487-93; Lambert, J. and Chari,
R., J. Med. Chem. 2014, 57, 6949—64). Ho T-DM1 norepnen Heynady B KINHUYECKUX
UCTIBITAHUAX B Ka4eCTBE JICUSHHsI epBoi JIMHUM 1151 narueHToB ¢ HER2-monoxkurensHpiM
HeornepadebHbIM MECTHO-PACIIPOCTPAHEHHBIM MJIM METACTATHYECKUM PAKOM MOJIOUHOM JKeJIe3bl
U Kak JiedeHue BTopoi tuHuu HER2-n010KUTEeIbHOrO pacpOCTPaHEHHOTO PaKa KeayIKa U3-3a
HeOOJIBLION MOJIb3bI TSl MALMEHTOB MPU CPABHEHUH TTOOOYHAst TOKCHYHOCTh-3(PPEKTHBHOCTD
(Ellis, PA, et al., J. Clin. Oncol. 2015, 33, (suppl; abstr 507 of 2015 ASCO Annual Meeting);
Shen, K. et al, Sci Rep. 2016; 6: 23262; de Goeij, B. E. and Lambert, J. M. Curr Opin Immunol
2016, 40, 14-23; Barrios, C. H. et al, J Clin Oncol 2016, 34, (suppl; abstr 593 of 2016 ASCO
Annual Meeting).

s pernenus npoOieM HelleseBOH TOKCHYHOCTH UCCIIEIOBAHUS U pa3paboTKu B obmactu
xuMuH 1 au3aiiHa ADC B HacTosiiee BpeMs pacIIupsFOT 00IaCTH KOMIIOHOBKH JIMHKEP-
NIOJIE3HAsI HATPY3Ka U XMMUU KOHBIOTHPOBAHHUS 32 TPEAEIIbI TOJIBKO BHICOKOAKTHBHBIX MOJIE3HBIX
HArpy30K, ¥ OCOOCHHO UIs peleHus: mpoOeMbl aKTHBHOCTH JIMHKEP-TIoJie3Hast Harpy3ka ADC
OTHOCHUTENIbHO MUIIeHel/1ieneBbix 3adosesanuii (Lambert, JM Ther Deliv 2016, 7, 279-82;
Zhao, RY et al, 2011, J. Med. Chem. 54, 3606-23). B Hacros1nee BpeMsi MHOTHE pPa3pabOTINKU
JIEKapCTB M aKaAEeMUYECKIE HHCTUTYThI YACISIIOT OOJIBIIOE BHUMAHUE CO3IaHUIO HOBBIX
HAJIe)KHBIX CIeUN(UIECKUX JIMHKEPOB KOHBIOTHPOBAHUS U CalTCIeU(UIECKUX METOOB
koHbtorupoBanust ADC, KOTopbIe, MO-BHIUMOMY, UMEIOT 0oJiee IUINTENbHBINA TePHOT

TIOJTY’KH3HHU B KPOBOTOKE, O0JIee BBICOKYIO 3(p(PEKTUBHOCTD, MOTEHIIUAIBHO CHIDKEHHYIO
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HELEeJIeBYI0 TOKCHYHOCTD M Y3KHI nuanas3oH in vivo ¢papmakokuHerndeckux (PK) csoticts ADC,
a TaKkKe JIYIIIyI0 OJHOPOAHOCTh XapaKTEPUCTUK OT CepPUHU K cepuu npu npoussoactse ADC
(Hamblett, KJ et al., Clin. Cancer Res. 2004, 10, 7063—70; Adem, Y. T. et al, Bioconjugate
Chem. 2014, 25, 656—664; Boylan, N. J. Bioconjugate Chem. 2013, 24, 1008-1016; Strop, P., et
al 2013 Chem. Biol. 20, 161-67; Wakankar, A. mAbs, 2011, 3, 161-172). [lanHsbie
cneunruIeckue CrocoObl KOHBIOTHPOBAHHMSL, O KOTOPBIX COOOIIANOCH 0 CHX TOP, BKIIOYAIOT
BBelleHHe pekoMOMHaHTHBIX ucTenHOB (Junutula, J.R. et al. Nat. Biotechnol. 2008, 26, 925-32;
Junutula, J. R., et al 2010 Clin. Cancer Res. 16, 4769; US Patents 8,309,300, 7,855,275,
7,521,541, 7,723,485, W0O2008/141044), cenenormcrentos (Hofer, T., et al. Biochemistry 2009,
48, 12047-57; Li, X_, et al. Methods 2014, 65, 133-8; narent CIIIA 8916159 HannoHanbsHOTO
uHcTUTyTa paka CIIA ), CTenHOB Conep Kalux T3T ¢ nepTopapoMaTHIECKIMH PeareHTaMu
(Zhang, C. et al. Nat. Chem. 2015, 8, 1-9), Tnondykoss (Okeley, N.M_, et al., 2013,
Bioconjugate Chem. 24, 1650), menpupoanbix amuHOKUCIOT (Axup, J. Y., et al, Proc. Nat. Acad.
Sci. USA. 2012, 109, 16101-6; Zimmerman, E.S., et al., 2014, Bioconjug. Chem. 25, 351-361,
Wu, P. u np., 2009 Proc. Natl. Acad. Sci. 106, 3000-5; Rabuka, D, et al, Nat. Protoc. 2012, 7,
1052—67; marent CIITA 8778631 u natenTHble 3as8ku 20100184135, W0O2010/081110 Sutro
Biopharma; WO 2006/069246, 2007/059312, nareutst CIIIA 7,332,571, 7,696,312 u 7,638,299
st Ambrx; WO 2007/130453, natentst CIITA 7632492 u 7829659 Allozyne),
KOHBIOTHPOBAHUE ¢ BOCCTAHOBJICHHBIMU MEXKMOJIEKYJISIPHBIMU AUCYIb(QUIaMu myTeM
MOBTOPHOTO MOCTHKOBOTO coenuHeHus: auopomanemunon (Jones, M. W. et al. J. Am. Chem.
Soc. 2012, 134, 1847-52) 6ucynsdonossie pearentsl (Badescu, G. et al. Bioconjug. Chem.
2014, 25, 1124-36; W0O2013/190272, W0O2014/064424 PolyTherics Ltd),
nubpomnupunasuaanonsl (Maruani, A. et al. Nat. Commun. 2015, 6, 6645), ranakro3ui- u
cuamuntpancdepassl (Zhou, Q. et al. Bioconjug. Chem. 2014, 25, 510-520; naTeHTHast 3asiBKa
CIIIA 20140294867 Sanofi-Genzyme), renepupyroimuii popmurnuimH pepment (FGE)
(Drake, P. M. et al. Bioconj. Chem. 2014, 25, 1331-41; Carrico, L. S. et al matenTtsr CIIIA
7985783; 8097701; 8349910 u marenrunie 3assBku CIITA 20140141025, 20100210543 Redwood
Bioscience), pochonanrernnuntpanchepasnl (PPTases) (Griinewald, J. et al. Bioconjug. Chem.
2015, 26, 2554-62), coptaza A (Beerli, R. R, et al. PLoS One 2015, 10, e0131177),
TeHeTUYECKH BBEJICHHBIN TIIIOTAMUHOBBIN TAT ¢ Streptoverticillium mobaraense
tpancriyramunaszoi (mTG) (Strop, P., Bioconj. Chem., 2014, 25, 855-62; Strop, P, et al.,
Chem. Biol. 2013, 20, 161-7; natent CIIIA 8871908 Rinat-Pfizer) wim ¢ MukpoOHOA
tpancrinyramuHazoi (MTGase) (Dennler, P, et al, 2014, Bioconjug. Chem. 25, 569-78;
Siegmund, V. et al. Angew. Chemie - Int. Ed. 2015, 54, 13420—4; narentHas 3asska CIIIA
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20130189287 Innate Pharma; matent CIIIA 7893019 Bio-Ker S.r.1. (IT)), obpa3yemsie
(bepmenTOM/OaKTEpUEH H30TIENTUAHBIE-TIENTUIHBIE CBSI3H, KOTOPBIE 00Pa3yIOTCs BHE IJIaBHOM
uernu Oenka (Kang, H. J., et al. Science 2007, 318, 1625-8; Zakeri, B. et al. Proc. Natl. Acad.
Sci. USA 2012, 109, E690-7; Zakeri, B. & Howarth, M. J. Am. Chem. Soc. 2010, 132, 4526-7).
MBI pacKpbLTH HECKOJIBKO CIIOCOOOB KOHBIOTHPOBAHHS IOBTOPHO COENUHSIEMBIX Iap
THOJIOB BOCCTAHOBJIEHHBIX MEXKIIETIOYEYHBIX AUCYIb(PHUIHBIX CBSA3eH HATUBHOIO aHTUTENA, TAKHe
KaK UCTOJIb30BaHNE OPOMMAIEUMHUIHBIX 1 AHOpOMalleNMHUIHBIX JTUHKepoB (W02014/009774),
2,3-1u3aMeIeHHbIX THTAPHBIX/2-MOHO3aMeIeHHbIX/2, 3 -TN3aMeIeHHbIX (PyMapOBBIX WIH
MasilenHOBBIX JTMHKepoB (WO2015/155753, W0O20160596228), anernneHankapOOHOBBIX
muaKepoB (WO02015/151080, W0O20160596228) mnu ruapasnHOBBIX JIHHKEPOB
(W02015/151081). ADC, nosy4eHHBbI€ C HCIIOJIb30BAHIEM JaHHBIX JINHKEPOB U CIIOCOOOB,
NPOAEMOHCTPHPOBAIIH JYYILIHE OKHA TEPATIEBTHYECKOTO MHEKCA, YeM TPATULIMOHHO
HECEJIEKTHBHOE KOHBIOTMPOBAHUE Uepe3 OCTATKU LIMCTENHA WM JIM3MHA Ha aHTHUTENe. B manHOM
JOKYMEHTE MBI PaCKpbIBaeM M300peTeHne ONC-TMHKEPOB U CIIOCOO0B KOHBIOTHPOBAHUS
LIUTOTOKCUYECKOH MOJIEKYJIbI, B HACTHOCTH, KOT/Ia [IATOTOKCHYECKUH areHT CONEPKUT IBOMHBIE
TPYIIBL AHAMUHO, aMHUHOTUAPOKCHII, TUTUAPOKCHIL, KAapOOKCHJI, aIbIeTH ] ¥ THOJIBI.
HNMMYHOKOHBIOTATHI, MOJYYEHHbIE C IOMOIIBIO OUC-CBSI3BIBAHUS, HMEIOT O0JIee ITUTEIBHBIHI
NEPUOJ TIOJTYBBIBEACHUS BO BPEMS LIeJIEBON JOCTABKHU M CBOJAT K MUHUMYMY BO3JIEHICTBHE HA
HelleJIeBbIe KJIETKH, TKAHHU WJIM OPTaHbI BO BPEMS KPOBOOOPAIEHHSI, YTO MPUBOIHUT K CHIKEHHIO

HeLleJIEBOIT TOKCUYHOCTH.

CYIIHOCTDb U3OBPETEHUA
Hacrosmee nzobperenue npenaraer OMc-CBA3bIBAHUE AHTUTENA C IUTOTOKCHUECKUM
dI'CHTOM, B 4aCTHOCTH, KOT'1a LII/ITOTOKCI/ILIGCKI/II\/'I Ar€HT COACPIKUT ABE (I)YHKLII/IOHaJ'IbeIe rpynIbI
U3 aMUHO, THAPOKCUIJI, AMAMUHO, aMUHOTHAPOKCUII, JUTUAPOKCHUII, Kap601<c1/m, THMAPa3svH U
troj. OHO Takke mpejyiaraeT OUC-JTMHKEP IJIT KOHBIOTHPOBAHUS MOJIEKYJIBI, CBSI3bIBAIOIIEICS C
KJIETKOH, ¢ IUTOTOKCUYECKOUN MOJIEKYJION OTpeAesIeHHBIM 00pa3oM.

B onHOM acmiekre HacTosiero n3odperenHusi, Ouc-cesi3b npencrasiera @opmyioii (I):

X—LyZy ]
/ 1 : \

IzroToRcHMe
CEAd MOIJEEY 1A

ModexyiIa/aTeHr,
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«=——> TIPENCTABJISIET COOON OMHAPHYIO CBSI3b;

E— » MPEeACTaBIIsET CO00H HeoOs3aTeNIbHO TNOO ONMHAPHYIO CBS3b, JINOO ABOWHYIO CBSI3b
WJIA MOKET HEOOS3aTENbHO OTCYTCTBOBATS;

n ¥ m; HE3aBUCUMO paBHbI OT 1 110 20;

ATeHT/MOoJIeKyJia, CBSI3bIBAIOLIUICS C KJIIETKOM, B KapKace, KOTOPBIH CBSI3bIBACTCS ¢ Z1 U Z2,
MOJKET OBITh JIFOOOTO BHA, H3BECTHOTO B HACTOALIEE BPEMsI WIIM KOTOPBIH CTAHET U3BECTHBIM,
MOJIEKYJIbI, KOTOPas CBSI3bIBAETCSI, 00pa3yeT KOMIUIEKCHI I KOHTAKTUPYET C HEKOTOPOH
YaCThIO KJIETOYHOH MOMYJISLIUH, KOTOPYIO TpeOyeTCs TepareBTUIeCKH WM HHBIM 00pa3oM
ouonornyeckn MorupuIPoBaTh. [IpennoUTUTENBPHO areHT/MOJIEKYJIa, CBSI3bIBAIOIIUICS C
KJIETKOH, MpencTaBisieT co00ii IMMYHOTEpaNeBTHYECKHI OEJIOK, aHTUTENO, (PparMeHT aHTUTeNa
WIN NIENTUABL, cozepskaine 6oee 4eThIpex aMHHOKHUCIIOT;

LIUTOTOKCUYECKAs MOJIEKYJIa/areHT B KapKace MPeiCTaBiIsieT COO0H TepaneBTHIecKoe
JIEKapCTBEHHOE CPENICTBO, WJIM HMMYHOTEPANIEBTHUECKHI OSIOK/MOJIEKYITy, HITH
(YHKLNOHAIBHYIO MOJIEKYJTY JJIsl YCHUJICHUS CBSI3bIBAHMS WJIM CTAOMIIN3aLUH areHTa,
CBSI3BIBAIOIIETOCS C KJIETKOMH, FITH CBSI3BIBAIOIIETOCS C IOBEPXHOCTHBIM PELENTOPOM KIIETKH
JMTaHAa, WU TSI ”THTUOMPOBaHUA Nposndepanus KIETOK,

X u Y npeactaBiisitoT coO0H OMUHAKOBYIO HIIH PA3IMYHYIO, U HE3aBHUCHMO
(YHKLHNOHAIBHYIO TPYIITY, KOTOPAast CBSA3BIBAET [IUTOTOKCHUYECKOE JIEKAPCTBEHHOE CPEICTBO
qyepe3 AUCYIb(H, TPOCTON THOADUD, CIOKHBIA THOADUP, TENTHA, TUAPA3OH, IPOCTOH P,
CJIOJKHBIN 3Qup, kKapbamaT, KapOOHAT, aMUH (BTOPHYHBIN, TPETUYHBIN UM YETBEPTHYHBIN),
UMUH, [UKJIOT€TEPOATKHUAH, FeTePOapOMATHYECKYIO, ATKOKCHUMOBYIO HJIH AMHIHYIO CBSI3b;
npexnoutuTesibHo X 1 Y HesaBucumo BeiOpanbl u3 NH; NHNH; N(R1); N(R1)N(R»); O; S; S-S,
O-NH. O-N(R1), CH2-NH. CHz-N(R1), CH=NH. CH=N(R1), S(O), S(0O2), P(O)(OH), S(O)NH,
S(02)NH, P(O)(OH)NH, NHS(O)NH, NHS(O2)NH, NHP(O)(OH)NH, N(R1)S(O)N(R»),
N(R1)S(02)N(R2), N(R1)P(O)(OH)N(Rz), OS(O)NH, OS(02)NH, OP(O)(OH)NH, C(0O), C(NH),
C(NR1), C(O)NH, C(NH)NH, C(NR1)NH, OC(O)NH, OC(NH)NH; OC(NR1)NH, NHC(O)NH;
NHC(NH)NH; NHC(NR1)NH, C(O)NH, C(NH)NH, C(NR1)NH, OC(O)N(R1), OC(NH)N(R1),
OC(NR1)N(R1), NHC(O)N(R1), NHC(NH)N(R1), NHC(NR1)N(R1), N(R1)C(O)N(R1),
N(R1)C(NH)N(R1), N(R1)C(NR1)N(R1); mu C1-Cs ankuna; Cr-Cg ankeHmna, rerepoagkuia,
ANKWJILUKJIOANKHIIA WK rerepouuknoankmia; Cs-Cg apuna, Ar-ajaxunia, reTepoLrKIIIIa,
KapOOLMKITMIIA, UKJIOATKMIIA, TeTEPOATKUIIIMKIIOATKIIIA, ATKWIKapOOHWIIA HITH TeTepoapuIa,

Z1 v Z ABASIOTCS] OAMHAKOBBIMHU HJTH PA3HBIMH, M HE3aBUCHMO MPEACTABIIOT COOOH
(YHKLMOHAIBHYIO TPYIITY, KOTOPAst CBA3BIBAETCS C MOJIEKYJIOH, CBSI3BIBAIOLIEHCS C KIETKOMH, €

obpa3oBaHuEM IUCYIb(PUIA, MPOCTOrO 3PUpPa, CIOKHOTO 3pupa, MPOCTOro THOI(PHpa, CIOKHOTO
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THo3(upa, nmenTuaa, THapa3oHa, kapdamara, kapOoHaTa, aMUHa (BTOPUYHOTO, TPETHYHOTO HITH
YEeTBEPTHYHOIO), UMUHA, LIUKJIOT€TEPOANKHAHA, TE€TEPOAPOMATHYECKOH, alIKUIIOKCUMOBOH HITH
aAMHTHOM CBS3U; MPEATIOYTUTENBHO Z1 U Z7 HE3aBHCUMO UMEIOT CIIEAYIOLINE CTPYKTYPHI:
C(O)CH, C(0)C, C(O)CHz, ArCH;, C(O), NH; NHNH; N(R1); N(R1)N(R2); O; S; S-S, O-NH.
O-N(R1), CHz-NH. CH2-N(R1), CH=NH. CH=N(R1), S(O), S(O2), P(O)(OH), S(O)NH,
S(02)NH, P(O)(OH)NH, NHS(O)NH, NHS(O2)NH, NHP(O)(OH)NH, N(R1)S(O)N(R»),
NR1)S(02)N(R2), N(R1)P(O)(OH)N(R2), OS(O)NH, OS(0O2)NH, OP(O)(OH)NH, C(0O), C(NH),
C(NR1), C(O)NH, C(NH)NH, C(NR1)NH, OC(O)NH, OC(NH)NH; OC(NR1)NH, NHC(O)NH,;
NHC(NH)NH; NHC(NR1)NH, C(O)NH, C(NR1)NH, OC(O)N(R1), OC(NH)N(R1),
OC(NR1)N(R1), NHC(O)N(R1), NHC(NH)N(R1), NHC(NR1)N(R1), N(R1)C(O)N(R1),
N(R1)C(NH)N(R1), N(R1)C(NR)N(R1); mimu C1-Cg ankuna; C»-Cg rerepoankuna,
ATKWILUKIIOATIKWNA, rerepormkioankmna; Cs-Cg apuna, Ar-ajakuia, TeTepOLUKIINIA,
KapOOLMKITMIIA, UKJIOATKUIIA, T€TEPOATKUIIMKIIOATKIIIA, ATKWIKapOOHMIIA, FeTepoapua,

[IpennouturensHO Z1 M Z2 CBA3aHbI C TAPAMH THOJIOB areHTa/MOJIEKYJIbI, CBSI3bIBAIOLIETOCS
¢ KJIETKOH. THOJBI SIBJISFOTCS IPEAMOYTUTEIBHBIMH NTAPAMU aTOMOB CEPbl BOCCTAHOBJIEHHBIX U3
IuCyNb(UIHBIX CBSI3eH BHYTPEHHEH LIEMH areHTa, CBSI3bIBAIOIIEr0Cs ¢ KIETKOH MOCPECTBOM
BOCCTaHaBJIMBAIOLIETO arenTa BeiopanHoro u3 autnorpentona (DTT), autnospurpurona (DTE),
L-rmroratnona (GSH), tpuc(2-kapbokxcmstun)pochuna (TCEP), 2-mepkantostunamuna (-
MEA) unu/u 6era mepkantostanona (B-ME, 2-ME).

L1 u L, npencrasnsitor coboli ienoyky aromoB, BeiOpaHHbIX 13 C, N, O, S, Siu P,
MPEeANnOUYTUTENBHO coaepskamyo 0~500 aTOMOB, KOTOpast KOBAaJIEHTHO coeauHsAeTcsa ¢ X UZ), U ¢
Y u Z;. Atomsl, ucnonb3yemble pu obpazoBaHuu L1 1 Lo, MOryT ObITh 00BETUHEHBI BCEMU
XUMHYECKH BaKHBIMU CIIOCOOaMH, TAKUMH Kak 00pa3oBaHME aJKUIICHA, AIKEHUJICHA U
ANKMHUJIEHA, TIPOCTHIX 3(UPOB, TOJIUOKCHAIKUIICHOB, CIIOXKHBIX 3(HUPOB, AMUHOB, IMHHOB,
MOJIMAMHUHOB, THIPA3MHOB, THIPA30HOB, aMU/IOB, MOUYEBHH, CEMUKapOa3naoB, KapOa3uios,
AJIKOKCUAMHHOB, aJIKOKCUJIAMUHOB, YPETAHOB, aMUHOKHUCIIOTOT, NMENTHAOB, allUJIOKCUIIAMUHOB,
TUIPOKCAMOBBIX KHCIIOT uin nx komOuHauuei. [Ipeanoururensro Ly u Ly, onnHakoBbIe win
pasHbie, He3aBrcumo BoiOpanbl u3 O, NH, S, NHNH, N(R3), N(R3)N(R3*), monusTrieHOKCH-
enuanbl popmyiiel (OCH2CH»)pOR3, umu (OCH2CH-(CH3)),OR3, mmu NH(CH2CH0)pR 3 wm
NH(CH2CH(CH3)O)pR3, mimn N[(CH2CH20)pR3]-[(CH2CH20)pR53-], nmn (OCH2CH2)pCOORs3,
i CH,CH2(OCH2CH2),COOR3, e p 1 p° HE3aBUCUMO NPEACTABISIIOT COOOM LENoe YICIIO,
BbIOpaHHOe OoT 0 10 okojio 1000, wnu ux komOuHanmi; Ci-Cs anmkuna; C;-Cs reTepoalikuia wim
ATKWILUKIIOATIKUNA, rerepormkioankmna; Cs-Cg apuna, Ar-ajqkuia, TeTepOLUKIINIA,

Kap6ou1/11<m/ma, LHUKJIOAJIKWIA, TETECPOAIKUIIIUKIIOATKUIIA, aJ'IKI/IJ'IKap6OHI/IJ'Ia HJIU reTepoapuia,

6
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rne Ri, R, R3 R4 u Ry HesaBucumo nipencrasisitor coboit H; C1-Cs anku;, Co-Cs
reTePOANIKIJI, AJKMIILUKIOANKII WK rerepounkioankur;, Cs-Cs apui, Ar-anku,
TeTEePOLIMKIINI, KapOOIMKINII, TeTEPOANKHUIIINKIOATKIII, AIKHIKAPOOHUI UITH TeTePOAPUIT, UITH
CJIOJKHBIX 3()UPOB, MPOCTHIX 3(PUPOB Wi aMHU0B, BKIroHaronmux C1-Cg aTOMOB yriiepona; uiu
1~8 aMUHOKUCIIOT, Wi NoJu3THIIeHOKCH, uMeromux Gopmyny (OCH,CH»)p miu
(OCH,CH(CHj3))p, rne p pasHo uejomy uuciy ot 0 1o okojio 5000, win ux KOMOUHAINHY,

L1 nym Ly MOryT HEoOs13aTeTbHO COCTOSTh U3 OJJHOTO WK O0JIee JINHKEPHBIX KOMIIOHEHTOB
6-manenmupokanpousa («MCy»), manenmunonponanouia («MPy), BanmuHa-uuTpysunHa («val-
City wm «vey), anannHa-pennnanannta («ala-phe» wm «aty), n-amuaOOEH3MIOKCHKAPOOHMIIA
(«PABY), 4-Tnonenranoara («SPPy), 4-(N-mManenMuIOMETHI ) LIUKJIOTeKCaH- 1 -kapOokcuiara
(«MCC»), (4-auermn)amunodensoara («SIAB»), 4-tnodyrupara (SPDB), 4-Trno-2-
runpokcucynbonun-oyrupara (2-cynbdo-SPDB) wiu npupoaHbIX MM HEMPUPOTHBIX
NEeNTHUIOB, COAepPKAMNX 1~8 MPUPOIHBIX WM HEMPUPOAHBIX aMHUHOKHUCIOT. [Ipuponnas
AMHHOKHCIIOTA MPEANOYTHTENBHO BEIOpaHa U3 aClaparnHOBON KUCIOTHI, TIIyTAMHHOBOM
KHCJIOTBI, apTMHUHA, THCTU/INHA, JIM3HUHA, CEpUHA, TPEOHHHA, aCTIAParnHa, III0TAMHIHA,
LIUCTEHHA, CEJIEHOLMCTENHA, THPO3UHA, (DeHUIIaIaHNHA, TINLHHA, IPOJIMHA, TpUNnTodaHa u
aNaHUHA;

Kpowme Toro, L1 1 L, MOTYT HE3aBUCHUMO COAep:KaTh OHY U3 CIEAYIOIIUX TUAPO(PUIBHBIX
CTPYKTYD:

é—N /‘?" R3 N /'?? JS Q

¥ 5l g N\,f S 5—X2'S‘Xz~é

O O o
O R el S ML e e
X4 XS\ n 3 XS\‘SS XG\JS

0-2 $~o H 50 N=N
o~ O s S N S~ N,
‘??9(;&04\:50 S K N \ ﬂ/o\j X \I\(‘;’N \ QO\/PSS\)\J:
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X3, X4, X5, u X6 HezaBucuMo BoiOpanbl 13 NH; NHNH; N(R3); N(R3)N(R3+); O; S; C1-Cs ankuna;

npencTaBsier coO0H MECTO CBSI3BIBAHUS, X2,

C1-Cs rerepoankmia, alKAILIUKIOANKHIA WK rerepounkinoankmna; C3-Cs apuna, Ar-anakuna,
reTepPOLNKIINIIA, KapOOLMKIIUIIA, LIMKJIOAKIIIA, TeTEPOATKUIIHKIOANKIIIA, AIKHIIKapOOHUIIa,
rerepoapuia; wim 1~8 ammuHokucnoT; rae Rs u Ry Hesasucumo npencrasinstot codboit H; Ci-Cs
ankui, Cy-Cg reTepoakul, anKUIMUKIOATKII Wik reTepouuknoankui, C3-Cg apuin, Ar-amku,
reTePOLMKIIUII, KaPOOIMKIIHJIL, TeTePOAKITLIUKIOATKUI, AIKHITKAPOOHUI UJTH FeTEPOAPUIT, HITH
CIIOHBIX 3(UPOB, MPOCTHIX 3PUPOB WK aMUI0B, BKtouaroiux Ci1-Cg aTOMOB yriiepona; win
noymaTHiieHoKeH, nMmeroimux Gopmyny (OCH2CH,)p unmu (OCH2CH(CH3))p, Tae p paBHO LETOMY
guciy ot 0 1o okosio 5000, win X KOMOWHALINH,

X1 u Y1, He3aBucumo npeacrassitor codoit O, NH, CH,, N(CH3), NHNH, S, C(0O)0,
C(O)NH; m1=1-20;

Kpowme toro, L1, Lo, X Y, Z1, u Z> MOTYT HE3aBUCUMO OTCYTCTBOBaTh, HO L1 1 Z1 unu Lo u
Z) HE MOTYT OTCYTCTBOBATh OJTHOBPEMEHHO.

B npyrom acriexte naHHoe U300peTEHHE MpearaeT JerkopeakImOHHOCTIOCOOHBIH Orc-
nuakep @opmyisl (1), mpuBeneHHON HUKE, B KOTOPOM JIBa MK O0JIee OCTaTKa MOJIEKYIIbI,
CBSI3BIBAIOIIENCS C KJIETKOM, MOTYT OTHOBPEMEHHO WJIH MOCIEAOBATENILHO MPUBOIUTCS B

KOHTaKT ¢ HUM ¢ obpazoBanueM @opmyusl (1).
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rae:

«==3 TIPENCTABJSIET COOOI OUHAPHYIO CBSI3b;«=====% MPEACTABISET COOOH
Heo0s13aTeNbHO MO0 OTMHAPHYIO CBSI3b, JIMOO ABOHHYIO CBS3b, TMOO TPOMHYIO CBSI3b HIIH MOXKET
HeoO0s13aTeNIbHO OTCYTCTBOBATH;

IIpu ycnoBuH, 4TO KOTza ===== MPEncTaBsieT coO0H TPOHHYIO CBs3b, 00a Lvi u Lvy
OTCYTCTBYIOT;

LluToToKCHUeCKast MoJieKyna B kapkace, mi, X, Y, L1, Lo, Z1, u Z; onpenenensl Tak ke, Kak
B @opmyne (1),

Lvi u Lv, npeactasisitor co00H OMMHAKOBYO WIIH PA3IHYHYIO YXOISIIYIO TPYIIIY,
KOTOPYIO MOTYT MPUBOIUTb B KOHTAKT C THOJBHOM, aMUHO, KapOOKCHUIIBHOM, CEJICHOJIBHOM,
(beHONbHOH WJIM TUIPOKCHIIBHOM IPYIIION B MOJIEKYJIe, CBS3BIBAIOIIEHCS ¢ KieTkoi. Takue
YXOZSILIHE MPYIIIbI MPEACTABISIIOT COOOH, HO HE OrPAaHUYHMBAIOTCS UMM, TaJOreHH | (HapHMep,
bropun, xnopun, OpoMun U Hoaua), METAHCYIbMOHUI (ME3HIT), TOJNYOJICYIb(MOHII (TO3MII),
Tpudropmermcynbponni (Tpudnar), TpudpropmernicynbpoHar, HUTpodeHokcw, N-
cykuumanMmunuaruapokcus (NHS) denokenn, nuantpodenokcut, neHtahTopheHOKCHT,
terpadropdpenokcun, Tpupropdenokcun, nupropdheHokcus, MOHOPTOPHEHOKCHI,
neHTaxiopdenokcwn, | H-umunaszon-1-un, xnopdenokcun, nuxnopGeHoKCH,
TpuxsopdeHokcu, rerpaxaoppeHokcui, N-(OeH30TpHa30I-1)OKCHI, 2-3THII-5-
benmnm3okcazonuii-3'-cynbhoHmI, heHmIokcanna3oncynbGonui (-cynbpor-ODA), 2-3Tun-5-
benmmmzokcazonmui-wi, penunokcanuazonmi (ODA), okcaana3oui, HEHACBIIIEHHBIH aTOM
yriepoaa (IBOWHAs WM TPOHHAS CBSI3b MEXKIY aTOMaMH YIJIepOA-YIJepo, YIIepoa-as3orT,
yriepoa-cepa, yriepoa-pocdop, cepa-azort, pochop-a3oT, KHCIOPOA-a30T WIH YIIIePOI-
KHCJIOPO) WITH UHTEPMEIHNAT, MOJYUEHHbII ¢ TOMOIIBIO peareHTa KOHASHCALIMN PeaKkuit

MunyHoOy, Wi OAHa U3 CIEAYIOIINX CTPYKTYP:



O
O 1 ;—’k
R S\ /'?2 le\),\X v% X ,SS :
3 S OUCYIbOU, 2 raJioreHareTmI, aruATaIoreHUI
(rajoreHaHruapun);
0O 0 O
0
N-O és l N—g Lv;
| N—g
0 CIIOKHBIN 3PUp N-rUAPOKCUCYKIIMHIUMHUIA, o MaJIEUMULT; o
0O O
LV3 LV3
| N—(é N—é“
LV3
MOHO3aMeIleHHBIA MaJIEUMUT; 0 JU3aMeIeHHBIA MaJIEUMU/T; O
O
LV3
N—s
LV3
MOHO3aMEILIEeHHbIN CYKLIIUHUMUL, o nusaMmerneHHbiii cykuuaumug, -CHO
allbJIETH]I,
O
——S—X, i
O
I Xy'—
o STEHCYJIb(OHWIT, aKpwI (aKpUIIOWI);

0 0
-0 Ay ms-0~ ANy o

2-(TO3MIIOKCH)aLe T, 2-(ME3UIIOKCH )aLleTHI,

0
(0) O,N~==
O,NUIN 2 (13’0\/!]\ ,
e ON"E X,

2-(HUTPO(PEHOKCH )aLIeTHIT,

O

O e

(muHUTPOEHOKCH )aTIe T, 2-(¢propdeHokcu)aneTu,

O O
F—<
" 75 g N Y -

2-(auropdheHokcn)aneTn,

R;
(((rpudTopmer)CynbHOHUIT)OKCH )aLIeTHIT, s KETOH WJIU aJIbJIeT U/,
F__F 0
@/o 53 N-N
F % me0;s-L S3—)—s
F F 2-(nenradropheHOKCH)aETHT, o ,
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0

O
NS

R3

meTuicynbhonpenunokcamuason (ODA);, 0 AHTHIIPU]T

HzN N
07’ AJKUIOKCHAMUHO, N asuno,

KHUCJIOTHI, AJIKMHHWJI UJIN

HZNHN’&T‘ runpasun. ['ne X1’ npencrasisier coboii F, Cl, Br, I wiu Lvs; X5’ npencrasisier
coboit O, NH, N(R1), mnmu CH»; R3 He3aBucumo npencraisieT codoit H, apomaTudeckyio,
reTepoapoMaTHUECKYIO HITH apOMAaTHYECKYIO IPYIIY, [ie OAUH Mk Gosee atomos H
HE3aBUCHMO 3aMeHeHBI Ha -Rj, -ranoren, -ORy, -SR1, -NR1R», - NO2, -S(O)R1,-S(0):R1, mmm -
COORy; Lvs mpencrasisier coboii yxonsunyto rpymmy, BeiOpannyto u3 F, Cl, Br, I,
Hutpodenona; N-ruapokcucykiuaumuna (NHS); denona; nuaurpodenona; menrapropdenona,;
terpadropdenona; nudpropdenona, MmonopTopdeHona; neHTaxiaopdpeHona, Tpudnara;
uMuga3ona, nuxuopdenona; rerpaxjaopderona; 1-ruapokcubeH30TpHa30Ia; TO3MNIIATA,
Me3niIaTa; 2-3Ti-S-QeHUIM30Kca30uii-3'-cyap(poHaTa, MPOCTHIX U CMEIIAHHBIX AHTUAPUIOB,
HaTpUMep, YKCYCHOTO aHruapuaa, GOPMIIT aHTUAPUAA; HIIK HHTEPMeIUaTa, oJy4eHHOTO C
MOMOIIBIO PeareHTa KOHIEHCAIIUH [Tl PEaKIIMii ENTUAHOTO COYETAHMS UJIH IS PEAKIIUi
MunyHoOy;

R1 u R, HeszaBucumo BeiOpansl u3 H, C1-Cs ankuna, C,-Cg ankeHusa, reTepoaikuia,
ANKWJILUKJIOANKHIIA WK rerepouuknoankmia; Cs-Cg apuna, Ar-ajaxunia, reTepoLrKIIIIa,
KapOOLMKIIMIIA, [TUKJIOAJTKHIIA, T€TEPOANTKUIIIMKIIOATKIIIA, ATKUIKApOOHUIIA WK TeTepoapuia
i C;-Cs C10KHBIX 3(UPOB, MPOCTOro 3(ripa win aMuaa; WK MENTHIOB, coaepxkammux 1-8
AMHUHOKUCIIOT;, WJIH MOJU3TUIICHOKCUTpy b, nMeroinei popmyrny (OCH2CHa)p nu
(OCH,CH(CHj3))p, rne p paBHo uejomy yuciy ot 0 o okojio 1000, win koMOUHAIMY U3
BBIIIEYKA3aHHBIX TPYIIIL.

B npyrom acniekre nanHoe u300peTeHre OTHOCUTCS K PEaKIIMOHHOCTIOCOOHOMY OHC-
nuHKepy creayromei @opmyie (I11), B koTopoMm ase wiu 6ojee GyHKIIMOHAIBHBIX TPYIIIT
LUTOTOKCUYECKOH MOJIEKYJIbI MOTYT MPUBOJUTHCS B KOHTAKT C HUM OJJHOBPEMEHHO WJIU

nocienoBaTebHo ¢ oOpasoBanneM @opmysl (1).

t
X'—Ly Z_l Moaexyaa/areHT,
1
! .: CBA3BIBANIALCH( -INHHACT) ¢
]i 7 KIeTKOH
t Ly 2
Y m; |n

(111
11
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mi, n, areHT/MOJIEKYJia, CBSI3bIBAIOLIUICS ¢ KiIeTKOH, L1, Lo, Z1, u Z) SIBISIFOTCS] TAKHUMH, KaK
onpeneneHo B @opmyie (1);

X'n Y' npeacraBisitor co0oit GYHKIMOHANBHYIO FPYIIITY, KOTOPask MOJKET HE3aBHCHMO UJIH
MOCJIEZIOBATEIbHO MPUBOJUTCS B KOHTAKT C MPYNIIaMH OCTaTKOB LINTOTOKCUYECKOTO
JIEKapPCTBEHHOT'O CPENCTBa C oOpasoBaHueM X U Y COOTBETCTBEHHO, Mpu4eM X U Y SIBJISIOTCS
TaKUMH, Kak onpeneneHo B @opmyne (1),

X'#u Y' npeAnouTUTENbHO MPEACTABISIIOT COO0H N-THIPOKCUCYKIIMHUMHUIHBIC 3(PHPHL, TI-
HUTpOo(eHMIBbHBIE S3PUPBI, AMHUTPOPEHIITbHBIE 3(UpbI, MeHTaPTOp(EeHMUITbHBIE F(PUPBI,
MUPUAMIAACYIBPHUIBI, HUTPOTHPHIMIIUCYIb(UABI, MATEHMHbI, THAPA3HH, FaJOT€HAIETAThI,
aleTUICHONKApOOHOBBIE KUCIIOTHI, XJIOPUABI KApOOHOBBIX KUCIOT. [Ipennoururensuo X u'Y

UMEIOT OJIHY U3 CIEOYIOUIUX CTPYKTYD:

0 o 0
N—OJJ\;‘ | N—é‘
o cnoxHeli 5gup N-runpokcucykuuanmuna;, O MaJICUMUL,

O
Q)
N N Y xy s

aUCyIbhU; raJloreHaleTH;

...-»_é'-xz -

auIrajoreHu (TaJoreHaHT AP, STEHCYJIb(OHIIT,

0
MS’O\)‘\XZV/'?Z 5

0
ﬂ—u—xz'—g

K
aKpwI (AaKpUIIOWI); XZ':L‘ 2-(TO3UJIOKCH )aLIeTHIT,

O,N 2
NER-0
(ME3UJIOKCH )aLleTHIT, 27 & 2-(HUTPO(HEHOKCH )alle T,

0
Osz \/U\XZ')"- \'QIO\/U\ sz:"z 2

2-(AMHUTPOPEHOKCH )aLIeTHIT,

‘D’O\/u\xz':"z

(dropdpenoxcu)anerun; F 2-(auropdheHokcH)aneTu,

Ry

2 2-(((rpucropmeTHT)CYyTIBGOHIIT)OKCH )alleTHI, KETOH
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O
oM 5,

F
unu anpgerun, FOF 2-(nenTadTOpPEHOKCH )alIeTHT,
N-N 0
Me0,5-{ »—O—,Ss 0¥ X 2. 2
(0 , MetrncynbpoHpeHmmokcaanason (ODA); 2 ,

0

0
R /u\o’u\xz'jl

{ HZN\O’\.JS

N,
, AHTUAPUA KUCJIOTHI, AJIKUJIOKCHUaMHUHO, 3/\55 azuao,

/
Rf/\ s H NHN’&;‘
3 AJNKUHU WA T 2

wm Lvs; Xy’ npencrasisier coboii O, NH, N(R1), uimu CHz; R3 u Rs npencrasnsitor codoit H, Ry

runpasun, rae X1’ npeacrasisier codoii F, Cl, Br, 1

ApPOMAaTHYECKYIO, FeTePOAPOMATHYECKYIO WIIM apOMATHYECKYIO IPYIINY, I OIHH WK Oojiee
atomoB H He3aBrcuMO 3amMeHeHbl Ha -R1, -rajoren, -ORy, -SR1, -NRR,, - NO, -S(O)Ry, -
S(0):R 1, mnu -COORy; Lvs npencrasisier cobol yXOASIIYIO TPy, BEBIOPAHHYIO U3
MeTaHCYIb(POHMIIA (ME3HIIa), TOIYOJICYIb(pOHMIA (TO3MIA), TPUPTOPMETHICYITH(OHMITA
(Tpudnara), rpudTopmernicyapponara, HUTpopeHokcuia, N-ruApOKCUCYKIIMHUMUAHIIA
(NHS); denokcuna, nuaurpodenokcuna; nearadgropdpenokcuna, rerpagroppeHokcua,
tpudTopheHokcuia, nudpTopdpeHokcmna, MoHopTopdheHokcua, neHTaxjaoppenokcmna, 1H-
umMuaa3on-1-mia; xnopdenokcuna, nuxnopderokcuna, TerpaxaopdheHokcuna, N-
(6eHzoTpuazoNMI)OKCUa, 2-3TUi-S-permmmsokcazonmit-una, Gpermnokcanuasommia (ODA),
OKCaMAa30JIIa K HHTEPMEINATa, TIOJTy4eHHOTO C MOMOIIbIO peareHTa KOHASHCALIH TSI
peakiuit MunyHoOy, rae Ri 1 Ry sSIBISFOTCS TAKUME, KaK OTMPEAESICHO BBIIIIE,

B npyrom acriekte naHHOe U300pETEHHE MpeIaraeT PeakHOHHOCIIOCOOHBIH OHC-THHKED
@opmynel (IV), npuBeneHHON HIDKE, B KOTOPOH IIUTOTOKCHYECKAs: MOJIEKYJIa U MOJIEKYJIa,
CBSI3BIBAIOIIASCS C KJIETKOW, MOTYT HE3aBUCHMO, OJJHOBPEMEHHO MJIH TOC/IENOBATENbHO

KOHTaKTHUPOBAThb C HUM ¢ oOpasoBanuem @opmyisl (I).

X'_Ll ZI_LVI
]

1 2 avy,
rae my, L1, Lo, Z1 1 Z; sBnstoTCs TakuMu, Kak onpenenero B @opmyie (I); Lvi u Lv,
SBJIIIOTCS] TAKMMH, Kak orpeneneHo B @opmyne (II), u X °, u Y’ ABISAIOTCS TAaKUMH, KaKk
onpeneneHo B @opmyne (110),

n npexacrapisier codoit 1 ~ 20; u T SBJISIOTCS TakuM, Kak onmucaHo panee B @opmyie (I).
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Hacrosmee nzodpereHue Takke OTHOCUTCS K CrIOco0y MOJIydeHHs KOHBIOTATa MOJIEKYJIA,

CBSI3BIBAIOINASCS C KIIETKOM-TIeKapcTBeHHOE cpeacTBo, Popmyisr ().

KPATKOE OITMCAHUE ' PAGUYECKNX MATEPHUAJIOB

Ha @wur. 1 npencrasnen o0muii cuHTe3 OHC-CBSI3aHHBIX KOHBIOIATOB COTJIACHO TAHHON
MATEeHTHOM 3asBKU MOCPEICTBOM JIBOMHOTO CBSI3bIBAHUS (DEHUITUAMUHOBOMU, (DEHUITTUOIBHOM
WA aMUHO(EHOJIBHOM IPYIIIbI JIEKAPCTBEHHOTO CPEACTBA HA OHOM KOHIIE U ITAPbI THOJIOB
MOJIEKYJIBI, CBSI3BIBAKOLIEHCS ¢ KJIETKOW Ha IPYrOM KOHIIE, IPUYEM BOJHUCTAsl JINHUS
npeacTaBisieT COOOH OCTATIBHYIO YacTh JIEKAPCTBEHHOTO CPEACTBA HITH CBSI3AHHBIN KOMIIOHEHT
JIEKAPCTBEHHOT'O CPENICTBA, KOTOPBIN OTCYTCTBYET (HE IMOKA3aHO).

Ha ®ur. 2 npeacrasnen cuate3 ananoros TuposuHa (Tyr) u tydytuposuna (Tut), koTopbie
coZiepKaT aMHUHO FJTK HUTPOTPYIY B OEH30JBHOM KOJIbLIE JUISI ABOWHOTO CBSI3BIBAHMS C
MOJIEKYJIOH, CBSI3bIBAIOLIENCS C KJIETKOM.

Ha ®ur. 3 npeacraBiieH CHHTE3 KOMIIOHEHTOB aHAJIOTOB TyOyJIM3HHA.

Ha ®ur. 4 npeacraBiieH CHHTE3 KOMIIOHEHTOB aHAJIOTOB TyOyJIM3UHA.

Ha ®ur. 5 npeacraBieH CUHTE3 aHaora TyOyJIH3UHA, COAEPIKAIIero OUC-TMHKEP, U €ro
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 6 npencrasieH CHHTE3 aHAJIOTOB TYOYJIM3MHA, CONEPIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM MOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 7 npencrasiieH CHHTE3 aHAJIOTOB TYOYJIM3WHA, CONEpIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 8 npencrasieH CHHTE3 aHAJIOTOB TYOYJIM3MHA, CONEPIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM MOCPEACTBOM Mapbl THOJOB AHTUTENA.

Ha @ur. 9 npencrasieH CHHTE3 aHAJIOTOB TYOYJIM3MHA, CONEPIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @wur. 10 npencraBieH CHHTE3 aHAJIOTOB TyOyJIM3HHA, COAEPIKAIINX OUC-TIMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @wur. 11 npencrasieH cHHTE3 aHAJOTrOB TyOYJIM3HHA, COAEPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 12 npencrasieH CHHTE3 KOMIIOHEHTOB OHC-TMHKEPOB U OMC-CBS3BIBAHHUE C
aHanoroM TyoyTupo3uHa (Tup), koMrnoHeHTa TyOyJIn3HHA.

Ha ®ur. 13 mpencrasiieH cMHTE3 aHAJIOTOB TyOyJIM3WHA, COAEPIKAIUX OUC-TUHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB B AHTUTEE.

Ha ®ur. 14 mpencrasieH cuHTe3 aHajiora TyOyJIM3uHA, COAepKaIero OUC-JIHUHKEp, U ero

KOHBHOTMPOBAHUEC C AaHTUTCIIOM NIOCPEACTBOM IMaphbl TUOJIOB B AaHTUTECIIC.
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Ha ®ur. 15 mpencrasien cunTe3 aHajora TyOyJM3uHA, COAepKaIero OUc-JIuHKep, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Hapbl THOJOB AHTUTENA.

Ha ®ur. 16 mpencrasiieH cuHTe3 aHajora TyOyJM3uHA, COAepKaIero OUc-JIHHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Napbl THOJIOB aHTUTENA.

Ha ®ur. 17 npencrajieHO KOHBIOTUPOBAHHUE aHAJOra TyOyJIM3UHA, cCoaepKaiero ouc-
JMHKEP, C aHTUTEJIOM ITOCPEACTBOM Mapbl THOJIOB AHTHUTENA, U CHHTE3 aHAJIora TyOyeHHIaInHA
(Tup), conepkarero Ouc-THHKEP C TBOWHBIM aMUIHBIM CBSI3bIBAHHEM.

Ha ®ur. 18 mpencrasien cuHTe3 aHajora TyOyJIM3UHA, COAepKAIero OUC-JTHHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Hapbl THOJIOB B AaHTUTEJIE.

Ha ®ur. 19 mpencraBieHO KOHBIOTUPOBAHHUE aHAJIOTa TyOyJIM3UHA, COAepKaIero Ouc-
JMHKEP, C aHTUTEJIOM ITOCPEACTBOM Mapbl THOJIOB AHTHUTENA, U CHHTE3 aHAJIora TyOyeHHIaInHA
(Tup), conepkarero OUc-THHKEP C TBOWHBIM AMUIHBIM CBSI3bIBAHHEM.

Ha ®ur. 20 mpencrasiieH cuHTe3 aHajora TyOyJIM3uHA, COAepKaIero OUc-JIuHKep, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Napbl TUOJIOB B AHTUTEJIE.

Ha ®ur. 21 mpencrasiien cuHTe3 aHajora TyOyJIM3uHA, COAepKaIero OUc-JIMHKep, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Hapbl THOJOB aHTUTENA.

Ha ®wur. 22 npeacraBieH CUHTE3 KOMIOHEHTOB aHAJIOra AUMETHIAypPUCTATUHA.

Ha ®ur. 23 mpencrasjieH CHHTE3 aHAJIOTOB quMeTHaypuctatiaa F, comepskamux Ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 24 npencrasjieH CHHTE3 aHAJIOrOB quMeTHaypuctatiuaa F, comepskamux Ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 25 mpencrasjieH cMHTE3 aHAJIOTOB quMeTHaypuctatiaa F, comepskamux ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEACTBOM NAapbl THOJIOB aHTUTENA.

Ha ®ur. 26 mpencrasjieH CHHTE3 aHAJIOTOB quMeTHaypuctatiuaa F, conepskamux ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 27 npencrasjieH CHHTE3 aHAJIOTOB quMeTHaypuctatiuaa F, comepskarmx ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 28 mpencrasiieH cMHTE3 aHAJIOTOB quMeTHaypuctatiaa F, comepskamux Ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 29 npeacrasiieH CUHTE3 aHAJIOra aMaTOKCHUHA, COAEPIKALIEro AUaMUHOTPYIIY B
€ro apoMaTU4YECKOM KOJIbLIE.

Ha ®wur. 30 npencrasiieH CHHTE3 aHAJIOTa aMaTOKCHHA, COAEPIKAIero OUC-JTMHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Napbl THOJIOB aHTUTENA.

Ha @wur. 31 npencrasnen cuHTe3 OUC-TMHKEPA U €0 CBSI3bIBAHUE C AHAJIOTOM aMaTOKCHHA.
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Ha @wur. 32 npencraBieH CHHTE3 aHAJOrOB AMaTOKCHHA, COACPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @wur. 33 npencrasieH CHHTE3 aHAJIOIOB AMAaTOKCHHA, COACPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 34 npencrasieH CHHTE3 aHAJIOIOB AMaTOKCHHA, COACPIKAIINX OUC-TIMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 35 npeacrasiieH CUHTE3 aHAJIOTOB AaMAaTOKCHUHA U AHAJIOTOB AUMETUIIAYPUCTATHHA
F, conepxamux Ouc-MUHKEp, U HX KOHBIOTHPOBAHUE C AHTHTEJIOM TIOCPEACTBOM Iaphl THOJIOB
aHTUTENA.

Ha ®ur. 36 mpencrasiieH cuHTe3 aHAJOroB TyOynn3uHa u aHajoros numepa CBI,
cozepKaIux ONC-TMHKEP, U UX KOHBIOTMPOBAHUE C aHTHTEJIOM ITOCPEACTBOM Iaphbl THOJIOB
aHTUTENA.

Ha @wur. 37 npencrasnen cunte3 aHajoros aumepa CBI, comepskammx Ouc-auHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 38 mpencrasnen cunre3 anajoros aumepa CBI, comepskammx Ouc-auHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 39 npencrasnen cunre3 anajoros aumepa CBI, conepskammx Ouc-auHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 40 npencrasnen cuHte3 aHajoros aumepa CBI, comepkamux Ouc-IuHKEp, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 41 npencrasien cunTe3 aHajoros numepa PBD, conepskamux Ouc-muHKep.

Ha @ur. 42 npencrasnen cuHTe3 aHajoros numepa PBD, copepskammx Ouc-IuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJOB AaHTUTENA.

Ha @ur. 43 npencrasnen cuHTe3 aHajoros numepa PBD, copepskammx Ouc-IuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 44 npencrasnen cuHTe3 aHajoros numepa PBD, copepskammx Ouc-IuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 45 npencrasnen cuHTe3 aHajoros numepa PBD, copepskammx Ouc-IuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 46 npencrasnen cuHre3 aHajoros numepa PBD, conepskamux Ouc-TuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @wur. 47 npencraBieHo cpaBHEHHE MPOTHBOOIYX0JIEBOr0 3 deKTa KOHBIOTaToB A-34a,
B-6a, B-12a, B-15a, B-18a, B-20a, B-21a, B-24a, B-28a, C-3a, D-2a smecte ¢ T-DM1 u PBS

(KOHTPOJIb) C MCTOIB30BAHMEM KJIETOUHOHN MOJeNN paka skenyaka N87, B.B., OHa UHBEKIINS,
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J03a 3 MI/KT Uit KOHbIOraToB A-3a, B-6a, B-12a, B-15a, B-18a, B-20a, B-21a, B-24a, B-28a,
T-DM1 u no3za 1 mr/kr mist konbtoratoB C-3a u D-1a. Bee 12 KOHBIOTaTOB, TPOTECTHPOBAHHBIX
B JAHHOM JIOKYMEHTE, IPOJAEMOHCTPUPOBAIN NPOTUBOOMYXOJEBY aKTUBHOCTD. JKHUBOTHBIE B
rpynnax konstoratos B-24a, C-3a, B-20a, B-21a u D-20a npoaeMOHCTPHUPOBAIH JTYUIIYIO
MPOTUBOOITYXOJIEBYIO aKTUBHOCTD, ueM T-DM1. OnHako KMBOTHBIE B FPyNIaX KOHBOraToB B-
18a, B-15a, A-3a, B-6a, B-28a u B-12a npoaeMOHCTpUPOBAIN XYALIYIO MPOTHBOOIYXOJIEBYIO
aKTUBHOCTB, yeM T-DM1. T-DM1 B no3e 3 Mr/kr HHruOUpOBaJ POCT OMYyXOJH B TeYeHHE 28
IHEH, HO He MOT YCTPaHUTh OTYXOJIU B JIF00OE BpeMsl BO BpeMs UctibiTanus. HampoTus,
KOHBIOTaThl B-20a, B-21a 1 D-20a NOJHOCTBIO YHUYTOXKAIHU OMYyXOJIU HEKOTOPBIX KMBOTHBIX C
15 nus go 43 gus.

Ha @ur. 48 npencrasnens! poTorpaduu JKUBOTHBIX, MOABEPTHYTHIX HCIIBITAHUIO 1N VIVO, C
UX OYMINEHHBIMU omyXxoJsimMu u3 rpymnm PBS, konstoratos A-3a, B-15a, B-21a u T-DM1 nocne
YMEPILUBJICHUS KUBOTHBIX. Y MSTH U3 BOCBMHM JKUBOTHBIX U3 IPYIIbI KOHBIOTATOB B-21a He
ObL110 0OHApY:KEHO OMyx0/H (0603Ha4eHO Kak JT). [19Th U3 BOCHMH KMBOTHBIX U3 PYIIIILI
koHbtorata B-15a noru6nu (o603Ha4ens! kak JLT.) Ha 43 1eHb M3-3a CIMIIKOM GONBINON
OIYXOJIH.

Ha @wur. 49 npencrasneno ucciaenoBaHne CTabOMIBHOCTH KOHBIOraTa B-21a B chIBOpOTKE
MBILIH 110 CPABHEHUIO C OOBIYHBIM, MOHOCBSI3aHHBIM KOHBIOTaToM T-1a 1 T-DM1. D10
YKa3bIBa€T HA TO, YTO KOHBIOTAT, COAEPIKALINIA ONC-CBSI3b, SIBJIETCS OoJiee CTaOUIIBHBIM, YeM

PETYIAPHBIC KOHBIOT'AThI, COACPKAITUEC MOHOCBA3b B CbIBOPOTKE MbILIHN.

IMOAPOBHOE OIMMCAHUWE CYIIIHOCTHU M30BPETEHUA

OITPEJEJIEHWA

TepMuH «amKu» OTHOCHUTCS K aU(aTUIECKON YIiIeBOJIOPOIHON TPYIIE UITH
OJHOBAJICHTHBIM IpynnaM, NOJy4YeHHBIM W3 AJIKaHa MYTEeM YJaJIeHHUs] OJHOTO WIH JBYX aTOMOB
BOZOPOJA OT aTOMOB yriiepoaa. OH MOKeT ObITh MPSIMBIM WJIA Pa3BETBJICHHBIM, HMeromuM Ci-
Cs (ot 1 no 8 aromoB yriiepoza) B uenu. TepMUH «pa3BeTBIEHHbBIN» O3HAYAET, YTO OJTHA WJIH
OoJiee HU3IIKUX AJIKAJIbHBIX TPYII, TAKAX KaK METHWII, STHJI WIH MPOIUJI, MPUCOESANHEHBI K
JIMHEMHON aNKWJIbHON Henu. TUNnuYHbIe aJIKUIbHbIE TPYIIbI BKJIOYAKOT METHIL, 3TUJI, H-ITPOIUJI,
U30MPONUJI, H-OyTHII, TpeT-OyTHII, H-MIeHTWJI, 3-TIEHTUJI, OKTHJI, HOHHJI, NELWJI, IUKJIOTIEHTHI,
LUKJIOTEKCUI, 2,2-auMeTunoy T, 2,3-nuMeTuiOyTu, 2,2-TuMeTHIITIEHTH, 2,3-
OUMETUINEHTU, 3,3 -TUMETUINEHTH, 2,3,4-TpUMETWINECHTU, 3-METUITeKCuJ, 2,2-

JTUMETUITEKCU, 2,4-TUMETUATEKCU, 2,5-TUMeTUITeKCHI, 3,5-numMeTuiarexkcui, 2,4-

JUMETHIITICHTHII, 2-MeTI/IJ'IFeHTI/I.]'I, 3-MeTI/IJ'IFeHTI/I.]'I, H-I'¢nTUJI, U30Ir¢nTuji, H-OKTHJI 1 U300KTHJI.

17



10

15

20

25

30

C1-Csg anxuibHas rpymnmna MOKeT ObITh HE3aMEILIeHHOH MM 3aMEeIIeHHOM OTHON min OoJee
IPYIIaMHy, BKJIFOUAsi, HO He orpannuuBasich umu, -C1-Cg ankun,-O-(C1-Cg ankwn), -apw, -
C(O)R!, -OC(O)R', -C(O)OR', -C(O)NH, -C(O)NHR', -C(O)N(R")2, -NHC(O)R', -SR', -S(O)2R,
-S(O)R!, -OH, -ranoren, -N3, -NH», -NH(R"), -N(R') 2 u -CN ; npudem kaxxasiii R' He3aBruCHUMO
BbIOpaH u3 -C1-Cg ankuna u apuna.

TepMuH «rajgoreH» OTHOCUTCS K aToMy (Topa, Xjiopa, Opoma Wil foaa; MPeAnoYTHTETEHO
aToMmy (Topa u xJyopa.

Tepmun «rerepoankmm otHOCUTCA K C2-Cg ankuiy, B KOTOPOM OT OJTHOTO JI0 Y€ThIPEX
aTOMOB YIJIepOJa HE3aBUCUMO 3aMELIEHbI reTepoaToMoM U3 rpynibl, cocrosmieit u3 O, S u N.

TepmuH «kapOOIMKIT» OTHOCUTCS K HACBIIIIEHHOMY WJIH HEHACBIIEHHOMY KOJIBITY,
coaep:xauemMy ot 3 10 8 aTOMOB YIrjepoa B KaueCTBE MOHOLIMKJIA Wi OT 7 1o 13 atomoB
yrjiepoaa B KauecTe Ouimkia. MOHOUMKINYECKHe KapOOMKIIBI COAepKaT OT 3 10 6
KOJIBIIEBBIX aTOMOB, 0OJiee TUITMYHO 5 MK 6 KOJIBIIEBBIX aTOMOB. BUITMK IHUecKre KapOOLMKIIBI
conepskat ot 7 10 12 KOJBIEBBIX aTOMOB, PACIIONIOKEHHBIX B BHIE Ouniukindeckoi [4,5], [5,5],
[5,6] unu [6,6] cuctemsl, win 9 uian 10 KONBIEBBIX aTOMOB, PACTIOJOKEHHBIX B BUIE
onnmkmueckoit [5,6] wm [6,6] cucremsbl. Turmmunbie C3-Cg kKapOOIMKITBI BKITFOYAIOT, HO HE
OTPAHUYUBAIOTCS MU, ~LIUKJIOTIPOTIII, ~IIUKJIOOYTHII, ~ITUKJIONEHTHI, ~-[IMKJIONEHTATUEHWT, -
LIUKJIOTEKCHIL, ~-IIUKJIOT€KCEHMI, - 1,3 -IMKIOTeKCaaueHmI, - 1, 4-1IMKJIOreKCaaueHmI, -
HUKjIorentu, -1,3-uuknorentagueHun, -1,3,5-uuknorentaTpueHusI, ~-LUKJIOOKTHII U -
LUKJIOOKTAIACHUII.

Tepmun «C3-Cg kKapOOLMKIT» OTHOCHTCSA K 3-, 4-, 5-, 6-, 7- v 8-4JIeHHOMY HACBIIIIEHHOMY
WJIM HEHACBIIEHHOMY HeapoMaTHYeCKOMy KapOouukindeckomy kobiy. Cz-Csg -
KapOOLMKIINYECKasi TPyIa MOXKeT ObITh He3aMEIIeHHON MIIN 3aMelleHHOH OHOM nitn OoJee
IpyIIaMH, BKIIIOYast, HO He orpaHnuuBasick uMu, -C1-Cs ankmn,-O-(C1-Cg ankun), -apui, -
C(O)R!, -OC(O)R/, -C(O)OR', -C(O)NHg,, -C(O)NHR', -C(O)N(R")2, -NHC(O)R', -SR', -S(O)R',-
S(0O):R', -OH, -ranoreH, -N3, -NH,, -NH(R'), -N(R") 2 u -CN ; rne xaxnbiii R' He3aBucumMo
BbIOpaH u3 -C1-Cg ankuna u apuna.

TepMHH «aTKeHU» OTHOCUTCS K anu(aTudeckoi yriieBOAOPOIHON Ipymre, conepskameit
IBOMHYIO yIJIepOA-yIIEPOAHYIO CBS3b, KOTOPAst MOXKET OBbITh MPSIMON WUJIH Pa3BETBIIEHHOM,
coaep:xaue ot 2 10 8 aTOMOB yriepojaa B Luenu. TunuyHble aJKeHWIbHbIE TPyl BKIKOYAIOT
STEHWJI, IPONIEHWJI, H-OyTeHWI, U300yTeHI, 3-MeTUI0yT-2-eHUJI, H-TICHTEHUJI, TEKCEHWUJI,
TeNTEHUJI, OKTCHIL

TepMHH «aTKUHUDY OTHOCUTCS K anudaTudeckol yriieBOAOPOIHOM rpymie, conepskameit

TPOUMHYIO YIJIEPOI-YTIIEPOIHYIO CBSI3b, KOTOPAs MOKET OBITh MPSIMOU T Pa3BETBIICHHOM,
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coaep:kaue ot 2 10 8 aTOMOB yriepoaa B Lenu. TUnu4YHbIe aJKUHUIbHBIE TPYIIIbI BKIOYAOT
STUHWI, TPOTUHWI, H-OyTUHW, 2-OyTUHUJ, 3-METHJIOYTUHWI, S-TICHTUHWJI, H-TIEHTUHUI,
TEKCUJIUHUJI, TeITUHWI U OKTHHUJL.

TepMuH «ankuieH» OTHOCUTCS K HACBHILIEHHOMY, PA3BETBJIECHHOMY WJIH JIMHEITHOMY WJIH
LUKJINYECKOMY YIJIEBOAOPOAHOMY paaukainy ¢ 1-18 aromamu yriaepona u COIEp>KUT 1Ba
OJHOBAJICHTHBIX PAAUKAJIbHBIX LICHTPA, MOJYYSHHBIX TyTeM YAAJICHUS ABYX aTOMOB BOAOPOA
OT OJJHOTO M TOTO K€ WJIM ABYX Pa3HbIX aTOMOB yTJIEpPOJia UCXOIHOTO ankaHa. TunudHbie
ANIKWJICHOBBIE PaJIMKAJIbI BKJIFOYAIOT, HO He orpannunBatotcs umu: MetuieH (-CHs-), 1,2-aun (-
CH,CH3-), 1,3-niporun (-CH,CH,CH>-), 1,4-6ytun (-CH,CH,CH,CH»-), u Tomy nonobHoe.

TepMuH «ankeHUJIEH» OTHOCUTCS K HEHACBHIIIIEHHOMY, Pa3BETBJICHHOMY WJIA JJUHEHHOMY
WY LUKJIUYECKOMY YIJIEBOAOPOAHOMY paaukaly ¢ 2-18 aroMamu yriepoaa u COAECPKUT 1Ba
OJHOBAJICHTHBIX PAAUKAJIbHBIX LICHTPA, MOJYYSHHBIX TyTeM YAAJICHUS ABYX aTOMOB BOAOPOA
OT OJJHOTO M TOTO K€ WJIU ABYX Pa3HbIX aTOMOB yTJIEPOJia UCXOIHOTO ajKkeHa. TunuyHbie
ANIKEHWUJICHOBBIE PAIMKAIbl BKIFOYAIOT, HO HE orpannyuBaroTcs umu: 1,2-stunen (-CH=CH-).

TepMuH «anKMHUICH» OTHOCHUTCS K HEHACBIIIEHHOMY, Pa3BETBJICHHOMY HJIU JINHEHHOMY
WY LUKJIUYECKOMY YIJIEBOAOPOAHOMY paaukaly ¢ 2-18 aroMamu yriepoaa u COAECPKUT 1Ba
OJHOBAJICHTHBIX PAJUKAJIbHBIX LIEHTPA, TIOJYYCHHBIX MYyTEM YAAJICHUS ABYX aTOMOB BOAOPOA
OT OJJHOTO M TOTO K€ WJIM ABYX Pa3HbIX aTOMOB yTIJIEPOa UCXOIHOTO aJKUHA. TUTTHYHBIE
AJKWHUJIEHOBBIE PAUKAJIbI BKJIFOUAIOT, HO HE OTPAHUYMBAIOTCS] UMU. ALIETUJIEH, TPONaprui u 4-
MEHTUHUIL.

TepmuH «apum» uinu « Ar» OTHOCUTCS K apPOMAaTUYECKOHU WITH T€TEPOAPOMATHIECKOU TPyIIIe,
COCTOSIIIEH U3 OAHOTO WK OOJiee KOJIell, BKITFOYAIOIIHUX OT TPEX 10 YeThIPHAAATA aTOMOB
yIJiepoaa, MPEANOUTUTENIbHO OT IECTH A0 AECSITH aTOMOB yriiepoaa. TepMuH
«reTepoapoMaTudeckasi TPyIinay OTHOCUTCS K OOHOMY I OoJiee aTOMaM yriiepona B
apOMaTHYECKOU IpyIIre, MPEAnOYTUTEIbHO OJIMH, IBA, TPU UITH YE€THIPE aTOMa yriepoa
3amenensl Ha O, N, Si, Se, P unu S, npeanoururensHo Ha O, S u N. Tepmun apun umu Ar Takke
OTHOCHUTCS K apOMaTHUYECKOU TPyIIe, B KOTOPOU onuH win OoJiee atomoB H HezaBrcHMO
3amernensl Ha -R', -rajoren, -OR’, wiu -SR’, -NR’R”’, -N=NR’, -N=R’, -NR’R”’,-NO,, -S(O)R’,
-S(0):R’, -S(0),0R’, -OS(0),0R’, -PR’R’’, -P(O)R’R”’, -P(OR’)(OR"*), -P(O)(OR’)(OR’’)
w -OP(O)(OR’)(OR”’), mpuuem R’, R’ HezaBucuMo npenctasistoT coboit H, ankui, ankeHu,
ANKUHWI, TETePOATIKIJI, AP, ApUJIANIKIUL, KapOOHIIT Ui (papMalieBTUIECKIe COJTH.

TepMHH «reTepOLHKD» OTHOCUTCS K KOJIBLIEBOM CUCTEME, B KOTOPOU OT OAHOIO A0 YEThIpEX
aTOMOB YTJIepOJa B KOJIbIIe HE3aBUCHMO 3aMeHeHbI retepoaroMoM u3 rpymmel O, N, S, Se, B, Si

u P. [IpeanoururenpupiMu rerepoaroMamu sBisitorest O, N u S. ['eTeponukiibl Tak:ke ONUCAHBI B
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The Handbook of Chemistry and Physics, 78th Edition, CRC Press, Inc., 1997-1998, p. 225-226,
OTNHCAaHUE KOTOPBIX BKIFOYEHO B HACTOSIIIEE OMUCAHUE TIOCPEICTBOM CCBIUIKH.
[IpennoyTuTeNnbHbIN HEAPOMATHIECKHI TeTEPOILUKIIHIT BKITIOYAET STIOKCU, a3UPHUIMHII,
TUUPAHWI, TUPPOJTUAHHII, TUPAZOTUIUHIIT, UMUIA30JUIHHII, OKCHPAHUT,
TeTparuapodypaHil, TUOKCOJAHII, TETPArHIPONUPAHIIL, THOKCAHUJ, TUOKCAIAHWUI,
MUTIEPUTAIT, TTATIEPASHHILL, MOPGOIUHWIL, MTUPAHUI, UIMUIA30JIUHUI, TAPPOJTUHII,
MUPA3OJUHII, THA3OJIUAUHIII, TETPATHIPOTHONUPAHIIT, JTUTHAHUI, THOMOP(OIUHU,
OUTHIPONUPAHII, TETPATUAPOUPAHUII, TUTHIPOITUPAHII, TETPATHIPOTTUPHUINIL,
TUTHIPOTUPUINI, TETPArUAPOTUPUMUIUHILIL, TUTHAPOTHOMUPAHIII, a3€TIaHII, a TAKIKE
KOHICHCHPOBAHHBIE CUCTEMBI, 00pa3yIOIINECs B pe3yJIbTaTe KOHASHCAUU ¢ (PeHIIbHON
rpynmnou.

TepMHH «reTepoapui» WIH apOMAaTHYECKUE TE€TEPOLIMKIIBI OTHOCUTCS K 3-14,
NPEANOYTUTENBHO 5-10-4JIeHHBIM apOMaTHYECKIM I'eTepPO, MOHO-, OH- Win
MYJIBTULUKITNIECKUM KoJibliaM. [IpuMepsl BKITFOYAIOT TUPPOITHIL, TTUPUIWIT, TTUPA3OJIIIL, THSHIL,
MUPUMUIUHI, TAPA3UHII, TETPA3OJIHII, HHIOJWJI, XHHOJTHUHII, TIYPUHIJI, UMHIA30JII, THSHILI,
TtHazoamt, 6enzoruason, Gypanun, 6enzodypanmn, 1,2,4-THagna3onui, U30THAZOIUIL,
TPHUA3OJIUJI, TETPA3OJIUII, U30OXUHOJIII, OEH30THEHIT, U300eH30(yprI, MUPa3oIwI, KapOa3oJImI,
OEH3UMUAA30JIHIT, U30KCA30JIIIL, TUPUIMIT-N-OKCHJI, & TAKKe KOHIEHCUPOBAHHBIE CHCTEMBI,
obpasyromuecs B pe3ysibTaTe KOHISHCAUU ¢ PeHMITBHON rpyImo.

CATTKHAITY, «ITUKIOATKUI, €AJTKEHID», KATKUHUIDY, KapUD», «TeTepoapui,
«TETEPOLUKIIAI» U TOMY MOJAOOHOE OTHOCSTCS TAKKE K COOTBETCTBYIOIIUM «AJKUJICHYY,
KUUKJIOAJKUICHYY, KAKEHUJICHYY, «ATKUHUICHY», KaPUICHYY», KTETEPOapUIICHY»,
«TETEPOLUKIIEHY» W TOMY MOAOOHOE, KOTOPhIe 00Pa3yIOTCs MPH YAAJTEHUU ABYX aTOMOB
BOJIOPOJIA.

TepMuH «apUTaTKU» OTHOCUTCS K AlUKJIMUECKOMY aJKHUIBHOMY PaJHKay, B KOTOPOM
OJIMH U3 aTOMOB BOJIOPOAA, CBA3AHHBIX C ATOMOM YTJIEpO/a, OOBIYHO KOHIIEBLIM UIIU SP>-aTOMOM
yIJIepoaa, 3aMeHeH apIIbHBIM PaauKaioM. TUIHYHbIE apUIaJKUIbHBIE TPYIITBI BKIFOYAIOT
oenswuin, 2-penunstan- 1-un, 2-permnTan- 1-wi, HagTunmerwn, 2-HadTuasTas- 1 -wr, 2-
HadTraTaH-1-1, HagroOeH3m, 2-HadrodeHnnsTal-1-1m1 1 Tomy nmogpooHoe.

TepMuH «reTepoapuyiaIKun OTHOCUTCS K alIUKJIMIECKOMY aJIKHJIBHOMY PaauKaly, B
KOTOPOM OJIMH U3 aTOMOB BOZOPOJIA, CBSI3AHHBIX C ATOMOM YTJiepoa, OOBIYHO KOHIIEBBIM HJTH
sp-aToMOM yrieposa, 3aMeHeH reTepoapuabHLIM paaukanom. [Ipumepamu
reTepoapUIAIKIIIbHBIX TPYII SIBJISTFOTCS 2-0€H3UMUIA30IUIMETHII, 2-(YyPUIIITHIL.

ITpuMeps! «rTUAPOKCUIZAIUTHON IPYNITbDY BKIFOYAI0T METOKCHMETHIIOBBIN 3¢dup, 2-
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METOKCUITOKCUMETHIIOBBIH (U, TETParuIpoupaHIOBbIi 3¢up, GeH3MIIOBbIH 3hup, N-
METOKCUOEH3MIIOBBIH 3(Up, TPUMETHIICHIIIIIOBBIN 3(Up, TPUITUICHIIUIIOBBIA 3QHp,
TPUH3OIIPOIIIICHIINIIOBBIN 3up, mpem-OyTHIAUMETUICHIHIIOBBIN 3up,
TpU(EHUIMETUIICUITIIIOBBIH 3up, arieraTHble 3(QUpPBI, MUBAJIOAT, OEH30aT, METAHCYIb(POHAT U
N-TOJyOJICYIb(OHAT.

TepMuH «yxoasiasi rpymma» OTHOCUTCS K (PYHKIIMOHAJIBHOM rpymie, KOTopast MOXKET ObITh
3aMelneHa Apyroi GyHKUUOHAIBHON Tpynnoii. Takue yxoasimue rpymibl XOpOIIO U3BECTHHI B
IDaHHOH 00J1aCTH TEXHHUKH, U IPUMEPHI BKJIIOYAIOT raJIOTeHU 1 (HapuMep, XJIopu, OpoMua u
Honun), MeTaHCYIbPOHII (Me3WT), H-ToNyoCcyIb(onm (To3w), TpudropmeTuncynbGoHm
(Tpudnar) u TpudpTopmermicyabponar. [IpennoururenpHas yxoaaimas rpymmna BeiOpaHa u3
Hutpodenona; N-ruapokcucykiuaumuna (NHS); denona; nuaurpodenona; menrapropdenona,;
terpadropdenona; nudpropdenona, MonopropdeHona, neHraxnopdeHona, Tpudnara;
umMugasona, nuxyiopdenona; rerpaxjaopderona; 1-ruspokcubOEH30TPHA30IA; TOZUIIATA,
Me3niIaTa; 2-3Ti-5-(QeHUIM30Kca30uii-3'-cyap(poHaTa, MPOCTHIX U CMEIIAHHBIX AHTUAPUIOB,
HaIpUMep, aleTWIAHTUAPUAA, (POPMIT aHTHAPHUIA, ITH HHTEPMEIHNATA, TOJYIEHHOTO C
MIOMOIIBIO KOHIEHCAIIMOHHOTO PeareHTa Uil peakUuil MeNTHAHOTO COUETAHUS WK IS PEaKLi
MunyHoOy.

B nanHOM OKYMEHTE MOTYT OBITh HCIIOJIb30BAHBI CIENYIOIHE a00peBUATYPbL, IMEIOLITHE
yKa3aHHble onpeneneHus: Boc, TpeT-OyrokcukapOonmw, BroP,
opomTpucmmppouauHodochonuiirekcadpropdochar; CDI, 1,1'-kapdbonunauumunazon;, DCC,
nunukiorekcwikapoonuumun, DCE, nuxnopatan; XM, auxnopmeran; DIAD,
nunsonponmiazoaukapdokcunar, DIBAL-H, nuuszoOyrunamomunuiiruapun;, DIPEA,
nunsonponwnTwiamul;, DEPC, mumstundocdopounanunar; DMA, N, N-guMeTunaneTamu,
DMAP, 4-(N,N-numerunamuso ynupunnt, MDA, N,N-numerundopmamun;, [IMCO,
mumerwicynbpokenn, DTT, nutuorpeuron; EDC, 1-(3-mumernnamuHonponu)-3-
stuikapoonunmun ruapoxiopun, MC-2U, snextpocmnpaii Mmacc-ciekrpomerpust; HATU,
rekcadropdocdar O-(7-azabenzorpuazon-1-mwn)-N,N,N',N'-rerpamerunyponus;, HOBt, 1-
rugpokcudenszoTpuazos; BOXX, BeicokoaddexruBnas xumkoctHas xpomarorpadus, NHS, N-
rugpokcucykuuHuMug, MMP, 4-metunmopdonun; PAB, n-amuno6ensui;, PBS,
¢dusnonornueckuii pacteop ¢ pocharaeim Oydpepom (pH 7,0~7,5); II3I', mOTUITUICHT TUKOIIB;
SEC, skckmo3uonnas xpomatorpadusi, TCEP, Tpuc(2-kapbokcuatun)pochun; TOK,
tpudropykcycHas kuciora, TI'®, rerparuapodypan; Val, Banun.

TepMuH «aMMHOKHCIOTA (B1)» MOXKET OTHOCHTBHCS K MPUPOIHBIM H/HIIA HETTPUPOTHBIM

AMUHOKHCJIOTaM, MPECATIOYTUTEIIBHO aJ'Ib(I)a-aMI/IHOKI/ICJ'IOTaM. HpI/IpOI[HbIe AMHWHOKHCJIOTBI

21



10

15

20

25

30

SIBJIIEOTCS] KUCJIOTAMH, KOTOPBIE KOJUPYIOTCS TeHETUUYECKUM KOJIOM: aJJaHWH, apTUHUH,
acriaparvH, acrapariHOBasi KUCJIOTa, IUCTEHH, IIIyTAMHHOBAS KHCIIOTA, TIFOTAMUH, TIIULHH,
THCTUANH, U30JIEHLINH, JIEHLINH, JIM3UH, METHOHHH, (peHUJIAIAHIH, TIPOJIMH, CEPHUH, TPEOHHUH,
THUPO3UH, TpUNTo(aH 1 BaIuH. HenprupoaHble aMUHOKHCIIOTHI SIBJISIFOTCS TPOU3BOIHBIMU (OPM
MPOTEOT€HHBIX AMUHOKHCIIOT. [IprMeps! BKIFOUAIOT THAPOKCUIIPOJIUH, JTJAHTHOHUH, 2-
AMHHON30MACIISIHYIO KHCIIOTY, AETHAPOAJIAHIH, TaMMa-aMUHOMACIISTHYIO KUCJIOTY
(HEHpOTPaHCMUTTED), OPHUTHUH, LUTPYIUINH, OeTa-anaHuH (3-aMUHOIPOTIAHOBYIO KHUCIIOTY),
raMMa-KapOOKCHIJIyTaMarT, CEIEHOMCTENH (PUCYTCTBYET TAKXKE BO MHOTHX HEIYKAPHOTaX, a
TaK)K€ BO MHOTHX 3yYKapHOTax, HO He Koxupyercs HenocpenctsenHo JIHK), nmupponnsun
(oOHapy:KeH TOJIbKO Y HEKOTOPBIX apxei u oHoM OakTepun), N-(OpMIIMETHOHUH (KOTOPBIH
YacTo SIBJIIETCS. HAYaJIbHOH aMUHOKHUCIIOTOH O€NKOB B OAKTEPUSX, MUTOXOHAPHUSIX U
XJIOpOIUIAcTax), S-ruapokcutpunrodan, L-auruapokcudeHuaananuy, TpuioaTuponus, L-3,4-
muruapoxcudennnanaand (DOPA) u O-docdocepun. TepMuH aMHHOKHCIIOTA TaKXKe BKIIFOYAET
aHAJIOTH AMUHOKHCIJIOT 1 MUMETHKH. AHAJIOTY TPEICTABIISIOT COOOH COSIMHEHUS, MMEIOIIHE
Takyto ke ooy cTpykrypy HaN(R)CHCO:H npupoaHoit aMUHOKHCIIOTHI, 338 UCKITFOYSHHEM
TOrO, 4TO rpymmna R He oOHapy)keHa cpean MPUPOIHBIX AMHHOKUCIOT. IIpuMepbl aHanoros
BKJIFOYAIOT TOMOCEPHH, HOPJIEHIINH, METHOHUH-CYJIbQOKCU 1 METHOHUHMETHIICYJIb(HOHH.
[IpennoyTHTEeNbHO, MUMETHK aMUHOKHCIIOTHI MPEICTABIISIET COOOH COSMHEHNE, KOTOPOE NMEET
CTPYKTYPY, OTJINYHYIO OT OOIIell XUMHYECKOH CTPYKTYPHhI aib(a-aMIHOKHUCIOTBI, HO
(YHKLMOHHUPYET aHAJOTHYHO TaKOBOH. TepMUH « HEMPUPOAHAS AMHHOKHCIIOTaY MPeIHa3HAUYEH
111 0003HAUEHHSI CTEPEOXUMHUUECKOH GopMbl «Dy, mpruemM nprupoIHbIe aMHHOKHUCIOTH HMEIOT
dopmy «L». B cnydae, eciiu B HaCTOSIIEH MATEHTHOW 3asiBKE UCTIONB3yeTCsl 1~8 aMUHOKHUCIIOT,
AMHUHOKHUCJIOTHAS MOCIIENOBATEIBHOCTD MPENNOYTHTENBHO MPENCTABIAET COO0H
NOCIIeIOBATEIBHOCTh PACTIO3HABAHUS JJISl PACIlEIUIEHHsI MpoTea3oin. MHorue
MOCIIEIOBATEIBHOCTH PACTIO3HABAHUS ISl PACIIETUICHHSI TPOTEa301 N3BECTHBI B TAHHOH
obnactu texanku. Cm., HarmpuMep, Matayoshi et al. Science 247: 954 (1990); Dunn et al. Meth.
Enzymol. 241: 254 (1994), Seidah et al. Meth. Enzymol. 244: 175 (1994); Thornberry, Meth.
Enzymol. 244: 615 (1994); Weber et al. Meth. Enzymol. 244: 595 (1994); Smith et al. Meth.
Enzymol. 244: 412 (1994); u Bouvier et al. Meth. Enzymol. 248: 614 (1995); packpeiTue
KOTOPBIX BKIIFOYEHO B HACTOSIIIMH JOKYMEHT MOCPEACTBOM CChUTKU. B wactHOCTH,
MOCJIEZIOBATEIbHOCTD BbIOpaHa u3 rpymimsl, cocrosment m3 Val-Cit, Ala-Val, Ala-Ala, Val-Val,
Val-Ala-Val, Lys-Lys, Ala-Asn-Val, Val-Leu-Lys, Cit-Cit, Val-Lys, Ala-Ala-Asn, Lys, Cit, Ser
u Glu.

TepMuH «rJIMKO3UT» OMHUCHIBAET MOJIEKYITY, B KOTOPOU caxapHas rpymra Yepe3 CBOU
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AHOMEPHBIN YIJIEPO CBsI3aHa C APYroil IPynIon 4yepes3 NIUKO3UIHYIO CBS3b. | TMKO3uABl MOTYT
ObITh cBsi3anbl uepes O-(O-rauko3un), N-(rmmkosunamus), S-(tuornukosun) miu C-(C-
TJIUKO3U/T) TIMKO3UIHYIO CBsi3b. OHHU UMEIOT CTPYKTYpHYIO aMruprueckyro Gopmyny Cn(H20),
(roe m MOXKET OTJIMYATBCA OT N, @ M U n <36), IIMKO3HU] B TAHHOM KOHTEKCTE BKJIOYAET
TIIIOKO3Y (IeKCTPo3y), GpyKTO3y (JIEBYIIO3Y), AIO3Y, aIbTPO3y, MAHHO3Y, T'YJI03Y, HOI03Y,
rajlakTo3y, Tal03y, TaJlaKTO3aMUH, MIIOKO3aMHH, CHAJIOBYIO KHCIOTY, N-aleTHITIIIOKO3aMHH,
CyIb(OXUHOBO3Y (6-1e30KCU-0-Cynb(ho-D-riarokonupanosy), pudo3y, apadbuHO3y, KCHIIO3Y,
JIMKCO3Y, COPOUT, MAaHHUT, MaJIbTO3y, Caxapo3y, JaKTO3y, MaJIbTO3y, TPErajiosy,
MaJIbTOJIEKCTPUHBL, papuHO3Y, MIFOKYPOHOBYIO KUCIIOTY (TIIOKYPOHUA) U cTaxuo3y. OH MOKeT
ob1Th B hopme D nnm popme L, 5 aromHo# nukndeckoit popme GypaHo3bl, 6 aTOMHOM
UKITNYEeCKUX (hopMe MUPAHO3bI HITH allUKINYecKoi dopme, a-uzomepa (-OH anomepHbIit aToMm
yrJiepoaa HaXOIUTCSl HUKE TIOCKOCTH aTOMOB YIiepoia MpoeKuu XayopTa) wid B-usomepa (-
OH aHoMepHBI aTOM yriiepoja HaXOIUTCS Ha/l TUIOCKOCTBIO aTOMOB yIJIepOa MPOEKLUU
Xayoprta). YTieBos, Kak UCIOJIb3YeTCs] B JAHHOM JIOKYMEHTE, MOJKET ObITh KAK MOHOCAXapUAOM,
IFCAXapUIOM, MTOJIUOJIOM HIIA OJIUTOCAXapHIoM, COepsKaIiuM 3-6 eUHUL] caxapa.

TepmuH «papMaLeBTHUECKUY WIH «(papMaLleBTHUECKH MPUEMIIEMBbII» OTHOCHTCS K
MOJIEKYJISIPHBIM BEIIECTBAM M KOMIIO3HULIUSIM, KOTOPBIE HE BBI3BIBAIOT MOOOUYHYIO,
AJIEPTHYECKYIO WIIH APYTYIO HEOJArONpUsATHYIO PEAKIUIO IPH BBEIEHUH KUBOTHOMY WJIH
YeJIOBEKY, B 3aBUCHMOCTH OT CHUTYaIlHH.

TepmuHbI «papMareBTHUECKH TPUEMIIEMBIH COJIBBATY UJIH «COJBBAT» OTHOCSTCS K
acCcOLMAINK OJHON MK 00Jiee MOJIEKYJ PACTBOPUTENSI M PACKPBITOTO coenuHeHus. [Ipumepsr
pacTBopuTENEl, KOTOpbIe 00pa3yroT papMaleBTHUECKH PHUEMIIEMbIE COJIBBATHI, BKJIIOYAIOT, HO
HE OrPaHUYUBAIOTCS UMH, BOAY, U30MPONAHOII, 3TaHo, MetaHot, AMCO, stunauerar,
YKCYCHYIO KHCJIOTY U 3TaHOJIAMHUH.

TepmuH «papmManeBTUIECKH TPHEMIIEMOE BCTIOMOTaTEIbHOE BELIECTBOY» BKIIFOYAET JIFOObIE
HOCHUTEJH, pa30aBUTENH, abIOBAHTHI HJIM HOCHTENH, TAKHE KaK KOHCEPBAHTBI HITH
AHTHOKCHUAAHTBI, HAMTOJHUTENH, Ie3UHTETPUPYIOIIHE areHThl, CMauHBaIOIIIE areHThI,
SMYJIBTUPYIOIIHE areHThl, CYCIIEHANPYIOLINE areHThl, PACTBOPUTENH, TUCTIEPCHOHHBIE CPEIbI,
MOKPBITHS, aHTUOAKTEPHAIBHBIE U TIPOTHBOTPHUOKOBBIE aAr€HThI, H30TOHUYECKHUE areHThI 1
areHThI, 3aMeJISTIoIIe adCopOIHIo, U ToMy TIotoOHOe. Mcnoib30BaHe TAKUX CPE U ar€HTOB
s papMaLieBTHUECKH aKTHBHBIX BEIIECTB XOPOIIO U3BECTHO B IAHHOW OOJIACTH TEXHUKH. 3a
UCKJTFOUEHHEM CITy4aeB, KOTJa KaKOH-TH00 OOBIYHBIH HOCUTEINb WJIM areHT HECOBMECTHM C

AKTUBHBIM UHI'PCAUCHTOM, NMPCATIONAracTCsa €ro UCrnoJb30BaHUEC B TCPANICBTUYCCKUX
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KOMMO3UIUsX. JIONOTHUTENbHBIE AKTHBHBIE HHIPEAUEHThI TAKKE MOTYT ObITh BKJIFOYEHBI B
KOMIIO3UIIMH B BUIE MOJXOASIINX TEPANeBTHUECKUX KOMOUHAIIHIA.

Kak ucronb3yercsi B JaHHOM JOKyMEHTE, TEpPMUH «(apMalieBTUIeCKUE COJI» OTHOCUTCS K
MPOU3BOIHBIM PACKPBITHIX COEMUHEHHI, B KOTOPBIX HCXOAHOE COENUHEHHE MOIUDUIIMPYETCSI
MyTEM TMOJTyYEHHsI €r0 KUCJIOTHBIX WJIM OCHOBHBIX coJieil. DapmarieBTHYeCKy preMyIieMble COJTH
BKJTFOYAIOT B Ce0s1 OObIUHBIE HETOKCHYHBIE COJIM MJIM Y€TBEPTUYHbIE AMMOHUEBBIE COJIH
HCXOJHOTO COETUHEHMUs, 00pa30BaHHbIE, HATIPUMED, M3 HETOKCHYHBIX HEOPTaHHYECKUX WU
opraHu4eckux kucjaot. Hampumep, Takue 0ObIYHbIE HETOKCHYHBIE COJTH BKJIFOYAIOT COJIH,
MOJIy4E€HHbIE U3 HEOPTaHHYECKUX KUCJIOT, TAKUX KaK XJIOPUCTOBOMAOPOIHAS,
OpOMUCTOBOAOPOIHAS, cepHasi, cynbdamuHoBasi, (HochopHasi, a30THAS KUCIOTa U TOMY
no00HOE; U COJH, TOJTyYEHHbIE U3 OPraHUYECKUX KUCJIOT, TAKMX KaK YKCYCHasl, TPOMHOHOBAS,
SIHTapHasi, BAHHAS, IMMOHHAsI, METaHCYJIb()OHOBAs, OEH30JICYIH(POHOBASI, TJIFOKYPOHOBAS,
rJIyTaMUHOBAsi, OEH30MHAs, CATULIUIIOBAS, TOJYOJICYIb(DOHOBAS, aBeneBas, (ymMmapoBasi,
MaJICMHOBAsI, MOJIOYHASI KACJIOTa U TOMY MOA00HOe. JlOMOTHUTENbHBIE COTH MPUCOSANHEHHUS
BKJIFOYAIOT COJIH AMMOHHSI, TAKHE KaK TPOMETAMHUH, METJIFOMUH, STIOJIAMUH U T.J1., COJIU
METAJJIOB, TAKUX KaK HATPUU, KaJuM, KaJIbLUN, HUHK UM MAarHUM.

dapmarieBTUYECKIE COJH MO HACTOSIIIEMY U300PETEHUIO MOTYT ObITh CHHTE3UPOBAHBI U3
HCXOIHOTO COEUHEHHUS, KOTOPOE COMEPKUT OCHOBHOM HITH KUCJIOTHBIN ()parMeHT, OOBIYHBIMU
XUMHYECKUMHE criocobamu. Kak mpaBuiio, Takue COJId MOTYT ObITh TOJyY€EHbI peaKiueit
CBOOOHBIX KUCIOTHBIX MJIH OCHOBHBIX (DOPM JaHHBIX COEAMHEHUH CO CTEXHOMETPHUYECKIM
KOJIMYECTBOM IMOIXOMISIIErO OCHOBAHUS HITH KUCJIOTHI B BOJIE WITH B OPraHUYECKOM
pacTBOpUTeNe WK B UX cMecu. Kak mpaBUiio, HEBOHBIE CPENbl, TaKhe Kak 3(up, STHIAIETAT,
STAHOJI, U3OTPOTNAHOJ WJTH allETOHUTPUJL, SIBJISIFOTCS TPEANOYTUTENbHBIMU. CITUCKH
TIOAXOAAMUX coneii MOKHO Haiith B Remington's Pharmaceutical Sciences, 171 ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, packpsITHe KOTOPOH HACTOSIIIUM BKJIFOUEHO B
Ka4eCTBE CCBUIKH.

TepmuH «BBeIEHHE» OTHOCUTCS K JIFOOOMY CriocoOy mepeHoca, JOCTaBKH, BBEICHHSI UJTH
TPAHCTIOPTUPOBKH (HapMaIleBTHUECKOTO JIEKAPCTBEHHOT'O CPEACTBA HITH APYTOro areHTa
cyopekTy. Takue ciocoObl BKITIOUAOT NIEPOPATbHOE BBEICHUE, MECTHBIN KOHTAKT,
BHYTPUBEHHOE, BHYTPUOPIOIITHHHOE, BHYTPUMBIIIIEYHOE, HHTPaJIe3HaIbHOE, HHTPaHA3aIbHOE,
MOJIKOKHOE WJIM MHTpaTeKaIbHOE BBeAeHe. HacTosiee n3odpeTeHne Tak:ke npeaycMaTpHBaeT
HCTIOJIb30BAaHHE YCTPOUCTBA WIJTH MHCTPYMEHTA JIJIsl BBEIEHHS areHTa. Takoe yCTPOHCTBO MOKET
HCTIOJIb30BATh AKTHBHYIO MJTH MTACCUBHYIO TPAHCTIOPTUPOBKY M MOJKET ObITh YCTPOHCTBOM

JOCTaBKHU C MEAJICHHBIM WMJIN 6bICprIM BbICBO60}KI[eHI/IeM.

24



10

15

20

25

Hosrie KOHBIOTaThl, ONMMUCAHHBIC B JAHHOM JOKYMCHTE, UCIIOJIb3YHOT MOCTUKOBBIC JIMHKCPHI.

IIpumepbl HEKOTOPBIX NOAXOASALINX JIUHKEPOB U UX CUHTE3 MpeAcTaBiieHbl HA Pur. 1-34.

KOHBIOIAT “ATEHT, CBA3BIBAIOIIUICS C KJIETKOM —
LIUTOTOKCUYECKAS MOJIEKVJIA”, CBSI3AHHBIN I[TOCPEJICTBOM BUC-
CBS3BIBAHUSA

buc-cesi3piBanue koHbIOTaTa npeacrapieHo @opmynoii (1):

X—L7,]
- RANS R

IzroToRcHMe
CEAd MOIJEEY 1A

' Moaexyaa/aTeHT,

1

1

' ! CBA3EIBANOINALCH(-ITHACH) ©
"'\.‘_‘.‘. 1 .
Y—-L, Zz"""—' KIeTEOH
n

| m; -
@
rae
«——» MPENCTaBISET COOO OMMHAPHYIO CBSI3b;
E— » MPeACTaBIIsIET CO00H HeoOsI3aTeNBHO MO0 OAMHAPHYIO CBSI3b, JIMOO JBOMHYIO CBSI3b

WJIA MOKET HEOOS3aTENbHO OTCYTCTBOBATS;

n ¥ m; HE3aBUCUMO paBHbI OT 1 110 20;

ATeHT/MOoJIeKyJia, CBSI3bIBAIOLIUICS C KJIIETKOM, B KapKace, KOTOPBIH CBSI3bIBACTCS ¢ Z1 U Z2,
MOJKET OBITh JIFOOOTO B4, M3BECTHOTO B HACTOSIIEE BPEMsI, WJIM KOTOPBIA CTAHET U3BECTHBIM,
MOJIEKYJIbI, KOTOPas CBSI3bIBAETCS, 00pa3yeT KOMILIEKCHI WIN Pearupyer ¢ HEKOTOPOH YacThIO
KJIETOYHOH MOMYJISILIUH, KOTOPYIO TpeOyeTcs TepaneBTHUECKH HIIH HHBIM 00pa3oM
ouonornyeckn MorupuIPoBaTh. [IpennoUTUTENBPHO areHT/MOJIEKYJIa, CBSI3bIBAIOIIUICS C
KJIETKOH, MPencTaBsieT coO0H IMMYHOTEpAIeBTHIECKUN OEJIOK, aHTUTENO, OAHOLIETIOYEYHOe
aHTHUTENO; (PPArMEHT aHTUTENA, KOTOPBIN CBSI3bIBAETCS C KIETKOW-MHILIEHBIO, MOHOKJIOHAIBHOE
AHTHTEJNO; OJHOLETIOYEYHOE MOHOKJIOHAJIbHOE aHTUTENO; WK (PParMeHT MOHOKJIOHAJIBHOTO
aHTHTENA, KOTOPBIH CBSA3BIBAECTCS C KIETKON-MHUIIEHBIO, XAMEPHOE aHTHUTENIO; PparMeHT
XHUMEPHOTO aHTHUTENA, KOTOPBIN CBSA3BIBAECTCS C KJIETKON-MHUIIEHBIO, TOMEH aHTHUTENa; (parMeHT
JOMEHA aHTHUTENA, KOTOPBIH CBSI3bIBAETCS C KJIETKOH-MUIIECHBIO; aIHEKTHHBI, KOTOPBIE
umMuTHpyIoT antutena, DARPins (mapnuubl); m1uM(pOKHH, TOPMOH; BUTAMHH; (PaKTOp poOCTa,
KOJIOHHECTUMYJIUPYIOIIHH (PAKTOP; MIIH MOJIEKYIY, IEPEHOCSIIYIO MUTATEIbHbIE BEIECTBA B
KJIETKY (TpaHc(heppHH); CBA3bIBAIOIINE NENTHABI, COEprKaIine 0oee YeThIpeX aMUHOKHCIIOT,

U1 66.]'[01(, HJIK aHTUTEJIO, UJIKN MAJIYHO MOJICKYJTY, CBA3BIBAIOIIYIOCA C KJIETKOM WJIN JIUTaHM,
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NPUCOETUHEHHBIH K aTbOYMUHY, TIOJIMMEpaM, ACHAPUMEpaM, JTIUIIOCOMaM, HAHOYACTHLAM,
BE3MKYJIaM WIIH (BUPYCHBIM) KarlCHIaM;

LuToTOKCHYECKast MOJIEKYJIa/areHT B KapKace MPeAcTaBisieT COO0H TepaneBTHUECKOe
JIEKapCTBEHHOE CPENICTBO/MOJIEKYIy/areHT Ui UMMYHOTEPAIeBTUYECKUN OETOK/MOJIEKYITy, HITH
(YHKLNOHAIBHYIO MOJIEKYJTY JJIsl YCHUJICHUS CBSI3bIBAHMS WJIM CTAOMIIN3aLUH areHTa,
CBSI3BIBAIOIIETOCS C KJIETKOH, MK JIMTAHAA, CBSA3bIBAIOLIETOCS C MOBEPXHOCTHBIM KIIETOYHBIM
peuenTopoM, WU I MHTUOMPOBAaHUS NPOU(Eepaiiy KJIETOK, WIH JJIsT HAOMOIeHHS,
oOHapyKEHHsI UM UCCIIEAOBAHUS IEHCTBHUS MOJIEKYJIbI, CBS3bIBAIOIIEHCS ¢ KIeTKOH. Takxke 3T0
MOJKET OBITh aHAJIOT, WJIA TPOJIEKAPCTBO, WK (HapMaLleBTHUECKH MPUEMIIeMast COJIb, THIPAT WIIH
THIPATUPOBAHHAS COJIb, MM KPUCTAJUTNYECKAsl CTPYKTYPA, HIIM ONTHYECKUH H30Mep, paleMar,
aracTepeoMep MM SHAHTHOMEP, UMMYHOTEPANeBTUYECKOTO COSAMHEHUS,
XUMHOTEPANIEBTHYECKOE COEANHEHNE, AaHTUTENIO (MPOAHTHUTENO) WK (PParMeHT aHTUTENA
(npoanTtutena), unu MEPHK, nim monexyna IHK, wmu nmurana, CBA3bIBAIOIIUICS C KIETOYHOM
MIOBEPXHOCTHIO;

[IpennoyTHUTENHHO IUTOTOKCHYECKAs MOJIEKYJIa MPeACTaBIsieT coboil Ioboe 13 MHOKECTBA
HU3KOMOJIEKYJISIPHBIX JIEKAPCTBEHHBIX CPEACTB, BKIIIOYAst, HO HE OrPAaHIYUBASICh UMHU,
TyOYJIM3UHBI, KATUXEAMHULIMHBI, aypUCTATHHBI, MaTaH3uHOUARL, aHajgoru CC-1065, mopdonuHo
IOKCOPYOHUIIMHBI, TAKCAHBI, KPUNITO(PHULIMHBI, AMaTOKCHHBI (HapuMep, aMaHUTHHBI),
SMIOTUJIOHBI, €pUOYIIMHBI, TeIJaHAMHULIUHBI, TYOKAPMHULNHBL, 1ayHOMHULIMHBI, METOTPEKCATHI,
BUH/I€3WHBIL, BUHKPUCTHUHBI U O€H30IMa3eTMHOBBIC TUMEPHI (HATPUMED, AUMEPHI
nupposiodenszonuasenuna (PBD), TomaliMuIine, THIOTHHOOSH30IUA3ETIHHBI,
UMHU1a300€H30THAINA3ETIMHBI UITH OKCA30JUANHOOEH30IUa3eTUHBI);

X u Y npeactaBiisitoT coO0H OMUHAKOBYIO HIIH PA3IMYHYIO, U HE3aBHUCHMO
(YHKLMOHAIBHYIO TPYIITY, KOTOPAast CBA3BIBAET LIMTOTOKCHYECKOE JIEKAPCTBEHHOE CPEICTBO
qyepe3 AUCYIb(HI, TPOCTO THOADUD, CIOKHBIA THOADUP, TENTUA, TUAPA30H, TPOCTOH up,
CJIOJKHBIN 3Qup, kKapbamaT, KapOOHAT, aMUH (BTOPHYHBIN, TPETUYHBIN UM YETBEPTHYHBIN),
UMUH, [UKJIOT€TEPOATKHAAH, FeTePOapOMATHIECKYIO, AIKOKCHMOBYIO HIJTH AMHIHYIO CBSI3b;
npexnoutuTesibHo X 1 Y HesaBucumo BeiOpanbl u3 NH; NHNH; N(R1); N(R1)N(R»); O; S; S-S,
O-NH. O-N(R1), CH2-NH. CHz-N(R1), CH=NH. CH=N(R1), S(O), S(0O2), P(O)(OH), S(O)NH,
S(02)NH, P(O)(OH)NH, NHS(O)NH, NHS(O2)NH, NHP(O)(OH)NH, N(R1)S(O)N(R»),
NR1)S(02)N(R2), N(R1)P(O)(OH)N(R2), OS(O)NH, OS(0O2)NH, OP(O)(OH)NH, C(O), C(NH),
C(NR1), C(O)NH, C(NH)NH, C(NR1)NH, OC(O)NH, OC(NH)NH; OC(NR1)NH, NHC(O)NH,;
NHC(NH)NH; NHC(NR1)NH, C(O)NH, C(NH)NH, C(NR1)NH, OC(O)N(R1), OC(NH)N(R1),
OC(NR1)N(R1), NHC(O)N(R1), NHC(NH)N(R1), NHC(NR1)N(R1), N(R1)C(O)N(R1),
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N(R1)C(NH)N(R1), N(R1)C(NR1)N(R1); mu C1-Cs ankuna; Cr-Cg ankeHmna, rerepoagkuia,
aNKWILHKIOANKUIa uin rerepounknoankuia; Cs-Cg apuna, Ar-ankuia, reTepoLuKInIa,
KapOOLMKITMIIA, UKJIOATKMIIA, TeTEPOATKUIIIMKIIOATKIIIA, ATKWIKapOOHWIIA HITH TeTepoapuIa,

Z1 1 Z ABISFOTCS. OMHAKOBBIMU MJTH PA3HBIMHU M HE3aBUCUMO NPEACTABIISIIOT COOOM
(YHKLMOHAIBHYIO TPYIITY, KOTOPAast CBSA3aHA C MOJIEKYJIOH, CBA3BIBAIOIIEHCS C KIETKOH, ¢
obpa3oBaHuEM ITUCYIBPUIHON, MPOCTOIPUPHOMN, CIOKHOIPUPHON, TPOCTON THOIPUPHOH,
CJIO’KHOM THOX(UPHON, NENTUAHOH, TUIPa30HHON, KapOaMaTHOH, KapOOHATHON, AMUHHON
(BTOpHYHOH, TPETUYHOHN MITM YETBEPTHYHOHN ), UMUHHOMH, LIUKJIOT€TEPOATKHAHOBOH,
reTepoapoMaTHIECKON, aIKUJIOKCUMOBOM WJIM aMUIHOU CBS3H; MPEANOUYTUTENBHO Z1 U Z)
He3aBrcuMO uMeroT creayromue ctpykTypsr: C(O)CH, C(O)C, C(O)CH,, ArCH,, C(O), NH;
NHNH; N(R1); N(R1)N(R2); O; S; S-S, O-NH. O-N(R1), CH2-NH. CH2-N(R1), CH=NH.
CH=N(R1), S(O), S(02), P(O)(OH), S(O)NH, S(O2)NH, P(O)(OH)NH, NHS(O)NH,
NHS(0O2)NH, NHP(O)(OH)NH, N(R1)S(O)N(R2), N(R1)S(02)N(Rz2), N(R1)P(O)(OH)N(R2),
OS(O)NH, OS(02)NH, OP(O)(OH)NH, C(0), C(NH), C(NR1), C(O)NH, C(NH)NH,
C(NR1)NH, OC(O)NH, OC(NH)NH; OC(NR1)NH, NHC(O)NH; NHC(NH)NH; NHC(NR1)NH,
C(O)NH, C(NH)NH, C(NR1)NH, OC(O)N(R1), OC(NH)N(R1), OC(NR1)N(R1), NHC(O)N(R1),
NHC(NH)N(R1), NHC(NR1)N(R1), N(R1)C(O)N(R1), N(R1))C(NH)N(R1), N(R1)C(NR1)N(R1);
unn C1-Cg anxun;, C,-Cg rerepoankui, alKIIHMUKIOAKII Uin reteporukioankui, Cs-Cg apui,
Ar-ajKu, TeTepOLMKINIL, KapOOLMKIIIII, IUKIJIOATKUIIA, TeTEPOATKIIIUKIOATKIII,
ANKUIKApPOOHUIT MITH T€TEPOAPHIT,

[IpennouturensHO Z1 M Z2 CBA3aHbI C TAPAMH THOJIOB areHTa/MOJIEKYJIbI, CBSI3bIBAIOLIETOCS
¢ KJIeTKOH. THOJBI MPENNMOYTHTENBHO MPEACTABIISIIOT COOOM Mapbl aTOMOB CEPbI
BOCCTAHOBJICHHBIX U3 AUCYJIb(HUIHBIX CBS3€i BHYTPEHHEH LIEMU areHTa, CBSI3bIBAOIIETOCs C
KJIETKOH TIOCPEICTBOM BOCCTaHABJIMBAIOIIETO areHTa, BBIOPAHHOTO U3 AUTHOTPEUTONA
(DTT), nutuospurpurona (DTE), L-rmoratnona (GSH), Tpuc(2-kapdokcustin)dochuna
(TCEP), 2-mepkantostunamusa (B-MEA), nnn/u 6era mepkanrostanona (B-ME, 2-ME).

L1 u L, npencrasnsiror coboti riens atomoB, BeiOpanHbix u3 C, N, O, S, Si u P, conep:xainyro
0~500 aToMOB, KOTOpasi KOBAJEHTHO coenuusieTcst ¢ X u Z1, u ¢ Y U Zz. ATOMBI, HCTIOJIb3yEMBbIE
npu oopazoBanun L1 u Ly, MOryT ObITE OOBEIUHEHBI BCEMH XUMHYECKH 3HAYMMBIMU CIIOCO0aMH,
NPEANOYTUTENBHO OHM TpencTaBisito coboi C1 —Coo ankuiieH, alKeHUIeH U aTKUHIIIEH,
nPOCThIe 3PUPHI, MOJUOKCHATKHIIEHBI, CIOKHBIE 3()UPBI, AMUHBI, IMHUHBI, TOJUAMUHBI,
THIPA3HHBL, THAPA30HBI, aMUIbl, MOYEBHHBI, CEMHUKapOa3nabl, KapOa3uabl, aTKOKCHAMHUHBI,
AJIKOKCUJIAMUHBI, YPETaHbl, AMHHOKHUCIIOTHI, MTENTHIBI, AlIMJIOKCUIIAMUHBL, THAPOKCAMOBBIE

KHCJIOTBI UJIN UX BBIHICYKA3aHHYIO KOM6I/IHaLII/II-O. Bosee NPpEATIOUTUTEIIBHO, Linu Lz, ABJIAKOTCA
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OJIMHAKOBBIMU WJTH pa3InIHbIMU, He3aBucuMO BbiOpansl u3 O, NH, S, NHNH, N(R3),
N(R3)N(R3*), C1-Cg ankuna, aMmuga, aMMHOB, IMHHOB, THIIPa3WHOB, TUAPa3oHOB; Cr-Cy
reTepOANIKIIIA, AKIIILUKIOANKHIIA, TPOCTHIX 3(PUPOB, CIOKHBIX 3(PHPOB, THAPA30OHOB, MOYEBHH,
ceMukap06a3uaoB, KapOa3uIOB, ATKOKCHAMUHOB, ATKOKCHJIAMUHOB, YPETAHOB, aMHHOKHUCIIOT,
NEeNTHUIOB, AIIMJIOKCUIIAMHHOB, THAPOKCAMOBBIX KUCIIOT HIIH rerepouunkioankmios; Cs-Cg apuna,
Ar-ankuiia, reTepoLUKINIa, KapOOUKIMIIA, HUKIOANKHIIA, TeTEPOANTKIIILINKIOATKNIIA,
aNKuIKapOOHUIIA UK reTepoapuia; nonudtTuieHokcurpymnmns! popmynsl (OCH2CH2),OR3 nn
(OCH,.CH(CH3))pOR3, unmu NH(CH2CH»0),R3, mmn NH(CH>CH(CH3)O)pR3, unmu
N[(CH2CH20)pR3]-[(CH2CH20)p R3], mmu (OCH2CH;),COOR3, unmu
CH,CH2(OCH,CH;),COOR3, rre p 1 p’ HE3aBUCUMO MPEACTABIISIIOT COOOH 11eJ10e YUCIo,
BbIOpanHOe oT 0 10 okoJo 5000, nnu ux komOuHawo; rae Rs u R3: He3aBUCUMO NpeACTaBIsIOT
coboit H; C1-Cs ankui, C;-Cs rerepoalikull, alKUIIUKIOATKIT Wik reTepouukioankui, C3-Cs
apuiI, Ar-ajKui, reTepOLUKIIIIIL, KapOOUKIIHII, IUKIOATIKHIII, TeTePOATKIIILINKIIOAKILIL,
ankuikapOooHm wim rerepoaput, wik Cr-Cg CIOXKHBIX 3QHUPOB, MPOCTOro 3¢upa UiIu aMUza,
Wi 1~8 aMUHOKHUCIIOT, WK oA TIIIeHOKcuTpymbl popmyiiel (OCH,CH2)p unmu
(OCH,CH(CHj3))p, Tre p paBHo nejomy guciy ot 0 1o okojio S000 miu uX BhIIIEYKA3aHHYIO
KOMOHHALIMIO,

Heobs3arensro, L1 1 Ly MOTYT HE3aBHCHMO COCTOSATH U3 OJHOTO WK O0JIee JIMHKEPHBIX
KOMIIOHEHTOB O-Manenmuokanponia («MCy), manenmunonponanouna («MP»), Bamun-
nurpysuuHa («val-city uimm «vey), ananus-¢peHmnanannaa («ala-phey nmm «afy) | -
amuHOoOeH3nnokcukapoonmna («KPABY), 4-tnonenranoara («SPP»), 4-(N-

MaJICMMHIOMETH )IIUKJIoTeKcaH- 1 -kapdokcunara («MCC»), (4-anerwn)aMuHOOeH30aTa
(«SIABY), 4 -tnodytupara (SPDB), 4-tno-2-ruapokcucynsdonnidyrupara (2-cynsdpo-SPDB)
WJIA TIPUPOAHBIX HIIM HETIPUPOIHBIX MENTHIIOB, COAepKauX 1~8 mMpupoaHbIX WK
HETPUPOAHBIX AMHUHOKHUCIIOT. [IpupoaHas aMMHOKHICIIOTA PEANIOYTUTENBHO BEIOpaHa U3
acriaparuHOBOM KHCIJIOTHI, TyTAMHUHOBOM KHCJIOTBI, ApTHHUHA, THCTUANHA, IU3UHA, CEPUHA,
TPEOHHUHA, aclaparuHa, TIIIOTAMHUHA, [IUCTENHA, CEJICHOLMCTENHA, THPO3NHA, (PeHUITAIAaHIHA,
TJIMIMHA, POJIMHA, TpUNTodaHa, ataHuHa;

L1 u L, MOryT Takke HE3aBUCUMO COAEPKATh CAMOPACILIETUISIOIIUINCS UITU
HECaMOPACIIETUISIFOIUICS KOMIIOHEHT, MENTUAHBIE 3BEHbsI, THAPAa30HOBYIO CBSI3b,
TUCYIBPUAHYIO, CIONKHOI(UPHYIO, OKCUMHYIO, AMHUTHYIO FJTH TPOCTOTHOI(PUPHYIO CBSI3b.
Camopacmerurromuiics (parMeHT BKIIOYAET, HO HE OTPAaHUYMBAETCS] UIMH, apOMATHIECKHE

COCAUHEHUA, KOTOPBIC B SJICKTPOHHOM BUIEC CXOOHBI C Hapa-aMI/IHO66H31/IJ'IKap6aMOI/IJ'IbeIMI/I
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(PAB) rpynmnamu, TaKUMH Kak MPOU3BOIHBIE 2-aMUHOMMHIA30JI-5-METaHOA,
rerepouukiIndeckue aHanoru PAB, Gera-rimokypoHua U OpTo- WM Napa-aMIHOOSH3 AT,
IIpennouturenbHO, CaMOPACLICIUSIFOIIMICS JIMHKEPHBIA KOMIIOHEHT HMeEeT OJHYy U3

CIEYIOIUX CTPYKTYD:

Ay 0
A 1 O
Z1 YIJLZZ* * _ N v Yl | Zz*
#x! / s Yl* I
Z * *Xl ’\
xx1 ) Ul )

Ul\\ vix
O )

2 1
S*\/\Xlﬂ\Yl* : *X! % av

7001

rae (*) atoM npeacrasisier COO0N TOUKY MPUCOSTUHEHHS TOTIOJHUTENbHBIX CIIEHCEPHBIX
WA BBICBOOOKIAEMBIX JIMHKEPHBIX ()PArMEHTOB WU IIUTOTOKCUYECKOTO areHTa U/ UiTh
cessbiBaromneiics mosiekynsl (CBA); X', Y!, Z? u Z* nesapucumo npencrasnstor coboii NH, O
unu S; Z' Hesasucumo npencrasiser coboit H, NHR;, OR;, SR; COX R, rae Xi u R, sBnsorcs
TAaKUMH, KaK olpeaeneHo Beime; v pasHo 0 umu 1; U! nesasucumo npencrasiser coboit H, OH,
C1~Cs anxwun, (OCH,CHy)o F, Cl, Br, I, ORs, SRs, NRsRs’, N=NRs, N=Rs5 NRsRs’ NO,,
SOR5sR5’, SO2Rs, SO3Rs, OSOs3Rs, PRsRs’, PORsRs’ PO2RsRs”, OPO(ORs)(ORs’) wnu
OCH,PO(OR5(OR5’), rme Rs u Rs” HezaBucumo BeiOpansl u3 H, C~Cg ankuna, C,~Cg ankenmnna,
ANKUHWIIA, TeTepPOATKUIA, W aMUHOKUCOTHI, C3~Cg apuiia, reTepouKInia, KapOOIUKIIIIa,
[UKJIOAJTKHJIA, TETEPOLMKIIOATKIIIA, TeTepoapaIKmia, alKIIKapOOHHIIA WITH TIIUKO3UAA;, UITH
(bapManeBTHUECKUX KATHOHHBIX COJIEH;

Hecamopacmerisiromuiicst JTUHKEPHBIH KOMIIOHEHT HMEET OJIHY U3 CIEAYIOUIUX CTPYKTYP:

(CH,),CO(OCH,CH,),OCH; (CH;),CON(CH,CH,0),COCH3;

2 2 2

*(CH,CH,0),*

c

(CH3)n(OCH,CH,),OCOCH; (CHz)nCO(OCHZCHZ)rOCOCH3 WN—NJ
* * H*

G B B D "
) m m Z\

SO
O . OH. o. O . 0 . 0 . b . 0
2 O * COOH COOHgQ COOHO Ry
Cotha Ly N e
m = * % * i
O . m . m N..N m = S* 0O

2 2 ! 2 2 2
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HO_OH OH A~SOsH

OH HO HO OH No

COOH \"/‘Y/ﬁ/\l |
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SO;H
)9 O',S' ,O l,,OH
(§) O

rae (*) atoM npeacrasisier cOO0H TOUKY MPUCOSTUHEHHS TOTIOJHUTENbHBIX CIIEHCEPHBIX
WIH BBICBOOOKIAEMBIX JJMHKEPOB, IUTOTOKCHYECKUX ar€HTOB H/MUJIH CBSI3bIBAOIIMUXCS] MOJIEKYT ;
X!, Y!, Ul, Rs, Rs’ aBnsioTCS TAKMMU, KaK OMpeseNieHo Bbie; r pasHo 0~100; m u n
HE3aBUCUMO paBHbI 0-6;

Kpowme Toro, npeamourutensHo, L1 11 Ly MOTYT HE3aBUCHMO MPENCTaBIATh COOOH
BbICBOOOKIaeMblii THHKep. TepMUH «BBICBOOOKAAEMbIH JIMHKEP» OTHOCHTCS K JIHHKEDY,
KOTOPBIN BKJIIOYAET MO MEHbLIEH Mepe OJIHY CBsI3b, KOTOPasi MOKET ObITh pa3opBaHa B
(PM3UOJIOTUYECKUX YCIOBHSAX, TAKUX Kak pH-nabusbHasi, KUCIOTHO-Ta0MIIbHAS, LIEIOYHO-
Ja0UIbHAS, OKUCIUTEIBHO-IA0UIbHAS, META00IMYECKH JTAOUIIbHAS, OUOXUMUYECKH Ja0UIbHAS
win pepMeHT-1a0mIbHas CBsI3b. [IOHSTHO, 4TO Takue (PU3HOJOTUIECKHE YCIOBUS, MPUBOISIIHE
K Pa3pbIBY CBSI3H, HEOOSA3aTENIbHO BKIIOYAIOT OUOJOTMYECKUH M MeTaOOJHUECKH POLIece U
BMECTO 3TOTO MOT'YT BKJIFOUATh CTAHAAPTHYIO XMMUYECKYIO PEAKLHIO, TAKYIO KaK peaKius
THIPOJIH3a WK 3aMeLIeHUs], HAIpUMep, SHA0COMa, UMeroLas 6osiee HU3Kuil pH, yem
LUTO30JbHBIN pH 1/nnu peakiuo oOMeHa TUCYIb(UIHON CBSI3H C BHYTPUKIETOUHBIM THOJIOM,
TAKUM KaK MUJTUMOJISIPHBIH THana3oH H30bITKA TIyTaTHOHA BHYTPH 3JI0KAY€CTBEHHBIX KJIETOK;

ITpumepr! BbIcBOOOKIaeMbIX JHHKEepoB L1 nmm Ly BkitowaroT B ceds1, HO He
OTPaHUYHBAIOTCS] MU

-(CRsRs)m(Aa)r(CR7Rg)y(OCH2CH2)e-, -(CR5R6)m(CR7R8)n(A2)(OCH2CH2)¢-, -(Aa):-
(CR5R6)m(CR7R8)u(OCH2CH2)i-, -(CR5R6)m(CR7R8)u(OCH2CH2)(Aa)e-, -(CR5R6)m-
(CR7=CR3)(CRoR10)u(Aa) (OCH2CH2):-, -(CR5R6)m(NR11CO)(Aa)(CRoR10)n(OCH2CH2):-, -
(CRsR¢)m(Aa)(NR11CO)(CR9R10)o( OCH2CH2)1-,-(CR5R6)m(OCO)(Aa)( CRoR10)0(OCH2CH2):-,
-(CR5R6)m(OCNR7)(Aa)(CRoR10)n(OCH2CH2)r-, -(CR5R6)m(CO)(Aa)-(CRoR10)o( OCH2CH2)r-, -
(CR5R6)m(NR11CO)(Aa)(CRoR10)n( OCH2CH2)r-, -(CR5R6)m(OCO)(Aa)(CRoR10)n(OCH2CHa)r-,
-(CR5R¢)m(OCNR7)(Aa)(CRoR10)n(OCH2CH2)r-, -(CR5R6)m(CO)(Aa)(CRoR10)n.(OCH,CHa)r-, -
(CR5R6)m-pernn-CO(Aa)(CR7Rg)u-, -(CR5R6)m-pyprn-CO(Aa)(CR7Rg)n-, -(CR5R6)m-
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okcazonmui-CO(Aa)(CR7Rg)u-, -(CRs5Rs)m-tHazommn-CO(Aa) CCR7Rsg)u-, -(CR5Re)-
tueHuI-CO(CR7Rg)n-, -(CRsR¢)-umunazonun-CO-(CR7Rg)u-, -(CR5R¢)-Mopdonnro-CO(Aa).
(CR7R3)n-, -(CRsRg)amunepaznao-CO(Aa).(CR7Rg)n-, -(CRsRe)-N-merunnunepasna-CO(Aa).
(CR7R3)n-, -(CRsR)m-(Aa)penmn-, -(CRsRe)m-(Aa)pypun-, -(CRsRs)m-oxcazonun(Aa)-, -
(CRsRs)m-trazommin(Aa)-, -(CRsRe)m-tuenmn-(Aa)-, -(CRsRe)m-umunazonuin(Aa)e-, -(C RsRe)m-
mopdorao-(Aa)-, -(CRsRs)m-mumepaszuno-(Aa)-, -(CRsRs)m-N-MeTunmunepasus-(Aa)-,
-K(CR5R6)m( Aa)r(CR7R8)n(OCH2CH2)-, -K(CR5R6)m(CR7R8)n(A2)(OCH2CHy)¢-, -K(Aa).-
(CRsR6)m(CR7R3)u(OCH2CH2 )i, -K(CR5R6)m(CR7R38)o( OCH2CH2)(Aa)i-, -K(CR5R6)m-
(CR7=CR3)(CRoR10)u(Aa)(OCH2CH2):-, -K(CR5R6)m(NR11CO)(Aa)((CRoR10)u(OCH,CH2):-

, -K(CR5R¢)m(Aa){NR11CO)(CRoR10)s(OCH2CH2):-, -K(CR5R6)m(OCO)(Aa)(CR9R10)u-
(OCH2CH2):-, -K(CR5R6)m(OCNR7)(Aa)d( CR9R10)o(OCH2CH2)r-, -K(CR5R6)m(CO)(Aa):-
(CRoR10)o(OCH2CH2)-, -K(CR5R6)m(NR11CO)(Aa)(CR9oR10)os( OCH2CH)r-, -K(CR5R6)m-
(OCO)(Aa)(CR9R10)n(OCH2CH2 -, -K(CR5R6)m(OCNR7)(Aa)(CRoR10)n(OCH2CH2 -, -K-
(CRsR6)m(CO)(Aa)((CRoR10)n(OCH2CH2 ), -K(CR5R6)m-pernn-CO(Aa)(CR7Rg)n-, -K-
(CR5R6)m-pypuin-CO(Aa)(CR7Rg)u-, -K(CR5R6)m-0kcazommn-CO(Aa)(CR7Rg)n-, -K(CR5R6)m-
trazoami-CO(Aa)(CR7Rs) -, -K(CR5R¢)-trernn-CO(CR7Rg)n-, -K(CRsRg)mmunazonuin-CO-
(CR7R3)n-, -K(CRsRg)moppomuo-CO(Aa)( CR7Rg)u-, -K(CRsRe)munepaznao-CO(Aa).
(CR7R3)n-, -K(CR5sRg)-N-metumunepasun CO(Aa)( CR7Rg)u-, -K(CRs5R)m(Aa)penmn, -K-
(CRsRé)m(Aa)dypui-, -K(CRsRe)m-oxcazomn(Aa)e-, -K(CRsRe)m-Trazommn(Aa)-

, -K(CRsR¢)m-trenun-(Aa)e-, -K(CRsRe¢)m-umunazomun(Aa)-, -K(CRsRes)m-MopdonuHo(Aa)-

, -K(CRsR¢)m-munepazunao-(AayG, -K(CRsR¢)mN-Merunmunepasnn(Aa)-; rae m, Aa, m u n
SIBJIAFOTCS KaK OMHUCAHO BbIlIE, t U r He3aBucuMO paBHbI 0 — 100; R3, R4, R5 Rg, R7, n Rg
He3aBrcuMO BbiOpanbl U3 H; ranorenuna; C1~Cg ankuna; C,~Cg apuiia, alKeHHIa, aTKUHUTIA,
npocToro 3dupa, CIOKHOTO 3(hupa, aMIUHA WJIH aMHJIa, KOTOPbIEe HEO0s3aTeIbHO 3aMEeIIeHbI
omauMm uyn Oonee ranoreHunom, CN, NR Ry, CF3, ORy, apunowm, rerepouunkiiom, S(O)Ry,
SO:R1,-COzH, -SOsH, -ORy, -CO2R1, -CONRy, -POzR 1Ry, -POsH unu P(O)R1R;R3; K
npexncrasisier codoit NRy, -SS-, -C(=0)-, -C(=O)NH-, -C(=0)0-, -C=NH-O-, -C=N-NH-, -
C(=0O)NH-NH-, O, S, Se, B, Het (rerepounkinieckoe Win rerepoapoMaTHIECKOE KOJIbLO
umerornee Cs-Csg), mm nenTunoB coaepskamux 1- 20 aMUHOKHCIIOT,

Kpowme Toro, L1 1 L, MOTYT HE3aBUCHUMO COAep:KaTh OHY U3 CIEAYIOIIUX TUAPO(PUIBHBIX
CTPYKTYD:

é N/‘?—t Rs3, /'?7 .ss 0

¥ 5l g N\,f S 5—X2'S‘Xz~é
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X3, X4, X5, unmu X HezaBucumo Buidpansl 13 NH; NHNH; N(R3); N(R3)N(R3); O; S; C1-Cs

npencTaBsier coO0H MECTO CBSI3BIBAHUS, X2,

ankuna, C,-Ce rerepoankuia, alKuIMUKIOANKIIA WK retepounknoankuia;, C3-Cg apuna, Ar-
AJIKMJIA, TETEPOLIMKIIIIIA, KapOOHMKIINIIA, IUKIOANKIIIA, TE€TEPOANTKMIILINKIOAKIIIA,
anKuikapOoHmia, rerepoapuia; wim 1~ 8 amuHokucnor; rae Rs u Ry HezaBrucumo
npenctasisiioT codoit H; C1-Cg ankmn; C,-Cg reTepoankul, aKUIHIAKIOATKIT WIH
rereporuknoankui, Cs3-Cg apui, Ar-aJkuil, reTepOLKINI, KapOOMKINI, LIUKIIOAIKHLIL,
reTePOANKIILMKJIOANKUI, ANKIIIKapOOHII 1tk rerepoapmt, wiu Cz-Cg cloxKHbIX 3(pHUpoB,
NPOCTHIX 3(UPOB UM AMUZIOB; HITH MOJUATHICHOKCUTpyI, nMeromux Gopmyny (OCH2CHz)p
w (OCH2CH(CH3))p, e p paBHO nesiomy uuciy ot 0 1o okojio S000, mim ux KOMOHHAIUHY,
Bonee npeanouturensHo Ry, L unmu Ly, He3aBUCHUMO MPenCTaBIISIFOT COOON JTMHEHHBIH

aJKWI, coaep kauuii ot 1 10 6 aTOMOB yriiepoa, Wik MOJIU3TUICHOKCUTPYNY, UMEIOIIYIO
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dopmyny (OCH2CHz)p, p = 1~5000, mu nentua, copepskatmuii 1~4 equann aMuHOKUCTOT (L
wi D ¢opma) min BeIlIeyKa3aHHYI0 KOMOWHALHIO.
Kpowme Toro, X, Y, L1, Lo, Z1 wiu Z; MOTYT HE3aBUCUMO COCTOSITh M3 OOHOTO UJu OoJiee

CICAYHOIIHUX KOMIIOHCHTOB, KaK MOKAa3aHO HUXKE:

o (0)
0 0
5 \N)W\/QS/ %, 5 \N)J\/\QS/R
H o 6-manenmunokanpousa (MC), H 0

AN g

NH
HO
Majenmunonponanouna (MP), THOMAJIEUTO, o
(0) S ‘é
~
\
>
—NH
N HO Yy N

TI/IoaMI/IHOOKCO6YTaHOBOI/I KI/IC.]'IOTI:;I, TI/IoaMI/IHOOKCO6YTeHOBOI/I KI/IC.]'IOTI:;I,

0]
H 0
H
’SS\N N N EN N =y
H H N H
° TR b0
o BaMH-IUTPyJUTHHA (val-cit),
NH,

SN
N NG NP e
N H
H
0
anmanuH-QeHntananuHa (ala-phe), nu3uH-penmnanannnaa (lys-phe) ,
0
g ‘5 _HN
. Tt
H Y
mmuH-anaanHa (lys-ala), o napa-

és \Sk/\n/%&
O 4-ruonenranoara (SPP),
sss (0)
MI\Q\S%
0O

amuHOOeH3unokcukapoonmna (PAB),

5\5/\/\(,)(3

4-tnoOyrupara (SPDB), 4-(N-

5 _g\/\op\s;sﬂ

MaJICMMHIOMETH )IIUKIoreKcan- 1 -kapbokcunara (MCC),
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AMUHOSTUJIAMHHA, ‘11- *‘J AMHUHO3THJIaMUHOATUIaMUHA U L- unu D-,
MPUPOAHBIX WJIH HEOPUPOIHBIX NENTUIIOB, coaepkauux 1-20 aMHMHOKHUCIIOT, T CBA3YOLIas
CBSI3b MEXKIYy aTOMaMH O3HAYAET, YTO OHA MOKET COEIUHSTD JII0ObIE COCETHUE YIIIePOIHbIC
CBSI3H;, BOJHUCTASI JIMHUS - MECTO, C KOTOPBIM MOKET OBITh CBSI3aHA ApPYrasi CBSI3b,

AnbrepHaTtuBHO, X, Y, L1, Lo, Z1, unu Z; MOTYT HE3aBUCUMO OTCYTCTBOBaTh, HO L1 1 Z1, unmn
L2 u Z; He MOTYT OTCYTCTBOBATb OJJHOBPEMEHHO.

[IpenmoyturensHO, OHC-CBSI3bIBAHKE KOHBIOTATa JOTIOJHUTEIBHO MPENCTaBICHO
@opmynamu (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g), (I-h), (I-1), (1)), (I-k), (I-m), (I-n), (I-0), (I-
p), (I-q), (I-r), (I-s), (I-t), (I-u), (I-v) u (I-w) HIKE:

X 0 Monekyna,
. ) 8
UMWTOTOKCHYECKHIA L CBA3bIBAICLLAACA C
areHT I, KNeTKOM
\-&r." - S
o
(I-a),
o Monekyna,
X 3
T SJ | cBA3bIBAKCIWAACA C
LluToToOKCHYeCKMiA I,'lfu\‘/ N "
; KAeTKOWM
areHt L2 "
n
(I-b),
x o Monekyna,
= ~ 5
LlMToTOKCUYECKKiA ‘ Ly ‘ CBA3bIBAIOLAACA C
: KAeTKOWM
areHt oL <
n
(I-0)
Monekyna,

0 o
= X s
LluTOTOKCHUECKMiA ‘ ~LA xS | CBA3BIBAIOWAACA C

AreHT L J KAeTKOWN
R s
n

(I-d)

36



x 0 0 ¢q{ Monekyna,

L -
LI,MTOTDKCMHECHMI-W ,1’4\/\1\ CBA3bIBAIOLWANCA C
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s
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N — X )
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areHT L-,__,;,Tﬂo 0 KNEeTKOW
v -\';'s
| v (1-9)
Monekyna,
X CBA3bIBAICLWANACH C
LUuToTOKCHYECKMiA _K/\ . -
ATGHT KNETKOMW
"Y"L “7;(’\4%
(I-g)
Moanekyna,
.
‘LLMTDTOHCW—IECKMH ‘ CBA3bIBAIOWAACA C
areHT . KNEeTKOW
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Monekyna,
LI,MTOTchw-lecrmﬁ‘ L.*——LH\/" CBﬂab'Bf””"'aﬂmc
areHT ' KNETKOMW
&._L'l
-1)
% o Monekyna,
LLMToTOKCHYECKMit ‘ “L-X~l\~s | ceAabIBaowanca
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! S
Y-—I” - .
-1
< 0 Monekyna,
P i
LLMTDTOHCW—IECKMM‘ ~Ly S | | CBASbIBAIOWAACA C
1 0 u
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‘:r- '.‘-—5"'_—\/3
(I-k)
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O Monekyna,

. 8] .
"\""Ll___x m A-5| CBA3bLIBAIOWAACA C
LluToTOKCHUYRCKMIA oA 1:}“ KACTKOM

areHT (TN AN

HO
© (I-s)
o 0 Monekyna,
,X\] x/‘“—.\' 5] | ceasbiBatowWwanca ¢
I L 10 w
LLMTOTOKCHMUECK Mt . '0 KNeTKO M
areHT P TN
YT 0 s | o
HO
(1-t)
0 O Monekyna,
- *‘\‘*LI—XfA“X"’J‘__B--*S CBA3bIBAIOLLLAACS C
LLMToTOKCHUEeCK Mt , HO. Y °
ArenT e o KAETKOM
(Rl ae Tt
YU o :éhs a
HO
o (I-u)
o 0 Monekyna,
_ ’X‘*L,-Iﬁ m‘l{';_i}rs CBA3bIBAICLLAACA C
MTOTOKCHMYECKHIA : N
4 . 0 E) KNETKOM
areHT AL NS
\Y" * 0 H h%“"‘s o
HO,
(I-v)
o 0 Monekyna,
X HN~——

L S -5 CBA3bIBAOLWAACAH C
Ll uToToKcHueckuit 51 f?f‘>< _ IE:OB) K ETKOM
dreHT II-E/ 7 IIT.I
h'sd 0 87| u
ll()’<) (I-w)
rne X7 u Y7 HezaBucumo npencrasisitoT codoit CH, CHz, NH, O, S, NHNH, N(R;) u N;
XUMUYECKast CBSI3b MEXKY IBYMSI aTOMOB O3HAYaeT, YTO OHA MOKET COEUHSITh JIFOObIE CMEKHBIC
ATOMBI,, ( ===== », X, Y, R, n, L1 u Ly sBASITOTCSA TaKMMHU, KaK OMHUCAHO BBIIIE; [IMTOTOKCUYSCKU M
areHT MPeNCTaBJIsieT COOOM Ty JKe CaAMYIO ITMTOTOKCUYECKYIO MOJIEKYJTy, ONTUCAHHYIO BBIIIE.
B Oonee npennouturensHOM acriekte X 1Y HE3aBUCHUMO MPEACTABISIIOT cOO0H aMUHO,
TUJIPOKCH, TUAMUHO, aMUHOTHAPOKCH, TUTHIPOKCH, KapOOKCH, aibIeTHI0, THAPAZHHO,

THOJIBHYIO, ochaTHYIO WK CyIbHOHIIBHYIO IPYIIY B apOMAaTHYECKOM KOJIbLIE.
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ITOJIVUHEHUE KOHBIOI'ATOB JIEKAPCTBEHHbLIX CPEJCTB C MOJIEKYJIAMU,
CBA3BIBAIOIIMMMUCS C KJIETKOU, C ITOMOIIBIO BUC-CBA3BIBAHUA

ITonydyeHne KOHBIOTaTOB JIEKAPCTBEHHBIX CPEJICTB C MOJIEKYJIAMH, CBA3bIBAIOIIUMUCS C
KJIETKaMH, COTJIACHO HACTOSIIEMY H300PETEHHIO, U IyTH CUHTE3a IS MOJYYEeHUSI KOHBIOTAaTOB C
MIOMOIIBIO OHC-CBSI3bIBAHMUS, TIPEACTaBIeHbl HAa Pur. 1-46.

B omHOM acrniekTe naHHOE M300peTeHHe OTHOCUTCS K PEaKIIHOHHOCTIOCOOHOMY Owic-
JUHKEPY, COAep KaleMy UTOTOKCHIECKYI0 MoJiekyry @opmyiel (I1) HIke, B KOTOPOM J1Ba WK
0oJiee ocTaTKa MOJIEKYJIbI, CBA3BIBAIOLIEHCS C KJIETKOH, MOTYT OHOBPEMEHHO WIIH

MOCJIEIOBATEIBHO MPUBOIUTCS B KOHTAKT C HUM ¢ oOpasoBaHueM Popmyier ().

IuroToRcIMUe:
RAA MOIEKY 1A

ey

rIe:

«===% TIPENCTABJIIET COOON OAMHAPHYIO CBSI3b;

(=====3% TpeACTaBIIeT COOOH HEOOsI3aTEIHPHO OO OAMHAPHYIO CBSI3b, JTHOO JBOIHYIO
CB$I3b, JINOO TPOMHYIO CBSI3b HIIH MOXKET HEOOS3aTeIbHO OTCYTCTBOBATH;

IIpu ycnoBuy, uto Korpa ----- npeacTasisieT coOol TpoitHyIO CBs3b, Kak Lvi, Tak u Lv,
OTCYTCTBYIOT;

LluToTOKCHUECKass MOJIeKyna B Kapkace, mi, X, Y, L1, Lo, Z1, u Z; ABIAIOTCS TAKUMHU K€,
kak ornpenesnero B @opmyie (1),

Lvi u Lv, npeactaBisiroT co00 OMMHAKOBYEO WIIH PA3IMYHYIO0 YXOISIIYIO TPV, KOTOpas
MOJKET pearupoBaTh ¢ THOJIbHOM, aMHHO, KapOOKCHIIBHOM, CENICHONBHOM, (DEHOIBHON Mt
TUAPOKCUIIBHOM I'PYNIION B MOJIEKYJIE, CBS3BIBAOLIENCS ¢ KiIeTKONH. Lvi u Lv, He3aBucumo
BbIOpanbl u3 OH; F; CI; Br; I; autpodenona; N-runpoxcucykiumanmuna (NHS); ¢penona;
nuHuTpodeHona, neHradgropdenona; rerpapropdhenona; qudropdenona, MoHopTopdheHoNa,;
neHTaxjopdenona; Tpudnarta;, nmunaszona;, nuxuopdenosa; rerpaxiopdenona; 1-
TUIPOKCUOEH30TPHA30J1a;, TO3WIATa, Me3njaTa; 2-3Ti-S-peHnmu3okca3oumii-3'-cynboHara,
MPOCTHIX ¥ CMEIIAHHBIX AaHTUAPUIOB, HATPUMEDP, YKCYCHOTO aHTuApuAa, GOPMIIT aHTUAPUIA,
WA UHTEPMEINATA, TIOJyUYEHHOTO C TIOMOIIBIO peareHTa KOHACHCALNH [T PeaKLui
MENTUIHOTO COYETaHUs WITH JJIs1 peakimii MuityHoOy. [IpuMepamu peareHTOB KOHACHCALIUN
seisirotTesi: EDC (N-(3-aumernnamunonpornn)-N'-3rankapboauumun), DCC

(muuumknorekcunkapbonuumun), N, N'-gumsonpormunkapboauumun (DIC), N-mmknorekcun-N'-
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(2-mopdonmHO-3THN )KapOoauuMua Me30 ni-toayoscyibdonat (CMC wu CME-CDI), 1,1'-
kapoormnaunmuaason (CDI), TBTU (O-(6enzorpuazon-1-mm)-N,N,N',N'-TerpameTuiaypoHus
terpadropbopar), NN, N',N'-rerpamerin-O-( 1 H-Oenzorpuazon-1-wn)yponus rekcadpropdocdar
(HBTU), (6enzorpuaszon- 1 -unokcu)rpuc(qumermnamuHo )pochonuiirekcadgropdpochar(BOP),
(6enzorpuazou-1-unokcu)rpunuppoununodochonutirekcapropdpocdar (PyBOP),
nmatunimanodocdonar (DEPC), xiaop-N,N,N',N'-
teTpamermipopmamunuHuiirekcadgropdocdar, 1-[Ouc(numernnamuno)mermieH|-1H-1,2,3-
Tpuazono[4,5-b]nupuannus-3-okcun rexcapropdocdar (HATU), 1-

[(mumeTunamuno )(MopdonuHo )MeTuneH|- 1H-[1,2,3 Jrpuaszono[4,5-b]nupununs- 1 -uit 3-okcun
rekcagroppochar (HDMA), 2-xnop-1,3-gumernnumunazonuannus rekcagpropdocdar (CIP),
xyoprpunupposuauHodochonus rekcagpropdocdar (PyCloP), drop-N,N,N',N'-
ouc(rerpamermien)popmamunnaus rekcagroppochar (BTFFH), N,N,N' N'-rerpamernn-S-(1-
okcuno-2-nupunmn)rayporns rekcagropgocdar, O-(2-okco-1(2H)mupummn)-N,N,N',N'-
terpametnyponuii rerpagropdopar (TPTU), S-(1-okcuno-2-mupuamn)-N,N,N',N'-
TeTpaMeTHITHYpOoHHH TeTpadTopdopart, O-[(3TOKCHKapOOHNIT)-IIMAHOMETHIIEHAMIHO |-
N,N,N',N'-rerpamermnyponutirekcapropdpochar (HOTU), (1-unano-2-3Tokcu-2-
OKCO3TUJIMIEHAMUHOKCH ) TuMeTHIaMuHoMopdommHokapdenuii rekcadropdocdar (COMU), O-
(6enzorpuazon-1-wn)-N,N,N' N'-6uc(rerpameruier)yponuii rekcadpropdocdar (HBPyU), N-
6eH3n-N'-IIIKIIOreKCHIKapOOAMMMUS (CBS3aHHBIN HITH HET C MOJIUMEPOM), TUMTHPPOTHINHO
(N-cykunanmuannokcu)kapoennii rekcadropdocdar (HSPyU), xnopaunupponunuHokapOeHus
rekcadropdocdar (PyClU), 2-xnop-1,3-numernnumunazonuaus terpadpropdbupart (CIB),
(6enzoTtpuazon-1-wiokcu)gununepuauaokapdenuii rexcapropdocdar (HBPipU), O-(6-
xnopbenszorpuazon-1-um)-N,N,N',N'-rerpamermnyponuii Terpadropoopar (TCTU),
opomrpuc(aumerunamuto ))pochonnii rekcapropdocdar (BroP) mponmndpocdoHoBbIit
aaruapun PPACA, T3P®) | 2-mopdomunostumusomuanua (MEI), N,N,N' N'-rerpamerun-O-(N-
cykunHUMHIW)yporuii rekcapropdocdar (HSTU), 2-6pom- 1 -3rrunmmpunnHuii
terpadropbopar (BEP) , O-[(sTokcukapbonmn)nanomeruaeHaMuHO |-N, N, N’ N'-
terpamermnyponuii rerpagropbopar (TOTU), 4-(4,6-numerokcu-1,3,5-Tpuazus-2-mn)-4-
metunmopdonananiixaopur (MMTM, DMTMM), N,N,N' N'-rerpamernn-O-(N-
cykunHuMHuan)ypornii terpadropoopar (TSTU), O-(3,4-nurnapo-4-okco-1,2,3-0eH30TpHa3nH-
3-n1)-N,N,N',N'-rerpamermnyponnii terpadropdopar (TDBTU), 1,1'-

(azonukapOonun) nurmuniepunud (ADD), nu-(4-xnopbensmn)azoaukapookcuiatr (DCAD), nu-

Tper-Oyrunazoaukapookcmnat (DBAD), nunsonponuiasonukapbokcunar (DIAD),
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mTunazoankapbokcunar (DEAD). Kpome Toro, Lvi u Lva MOryT GBITE IPOCTBIM WITH
CMeIIaHHbIM aHruapuaoM, kuciot C1~Cs;

IMpennouturensHo, Lvi u Lv, He3aBUCHUMO BBIOpaHbI U3 rajiorenna (Hanpumep, Gropuaa,
xjopuna, Opomuna u ioguna), Metancyib(oHua (Me3una), ToNyoaCyIbpOHIIA (TO3UA),
Tpudropmermicynbdonnia (Tpudnara), TpudTopMeTUICYIbhOoHATA, HUTPOPEHOKCHIIA, N-
cykunHuMunmruapokcuina (NHS) ¢penokcuna, nuaurpodenokcuna, nenrapropdenokcuna,
teTpadTopdeHokcuna, Tpupropdpenokcuia, audroppeHokcuna, MoHopropdheHoKcHa,
neHTaxiopdenHokcmna, 1H-umunazon-1-una, xnopheHokcuna, muxiopheHoKcua,
TpuxjopdeHokcuia, Terpaxiopdenokcuna, N-(OeH30TpHA30JI-IT)OKCHIIA, 2-3THII-S-
benmm3okcazonuii-3'-cynbponmna, peHunokcanuasoncyabdonuna (-cynbpor-ODA), 2-3Tun-
5-pennnmmzokcazonmii-una, penunokcanuasonmia (ODA), okcanuasosmia, HEHACHIIIIEHHOTO
aroma yriepona (ABOHHAs WK TPOIHAS CBSI3b MEXKAY aTOMaMH YIIIEPOI-YIJIepO, YIIIepoa-a3oT,
yriepoa-cepa, yriepoa-pocdop, cepa-azort, pochop-a3oT, KHCIOPOA-a30T WIH YIIIePOI-

KHCJIOPOJ) WK OJHOH M3 CIEOYIOLIUX CTPYKTYD:

Q
0 AL
R/S\ /‘s X'l\)‘\X '% X]i ,SS
3 S OUCYIbOU, 2 raJioreHareTmI, aruATaIoreHUI
(rajoreHaHruapun);
0O 0 O
N-01s | N—$
0 CIIOKHBIN 3PUp N-rUAPOKCUCYKIIMHIUMHUIA, 0] MaJIEUMH,
0]
LV3
I N—g
0]
0] 0
LV3 LV3
| N—és N—g
LV3
MOHO3aMeIlleHHbINA MaJICUMHI, 0) IH3aMEIeHHbBIN MaJIEUMUT, 0)
0]
LV3
NS
LV3
MOHO3aMEILIEeHHbIN CYKLIIUHUMUL, 0) nusaMmerneHHbiii cykuuaumug, -CHO

allbJIETH]I,
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ﬁ—ﬁ—Xz'—‘é O” o és
o STEHCYJIb(OHWIT, - 2 aKpwI (AaKpUIIOWI);

0] 0O
TS/O\/U\XZ'/E MSIO\/U\XZ,/%

2-(TO3MIIOKCH)aLe T, 2-(ME3UIIOKCH )aLleTHI,

0
0 0N~ -0
O N2 ID’ \/u\ '
2 \O’O\/”\XZJZL 0,N = X2 :5‘2_

2-(HUTPO(PEHOKCH )aLIeTHIT,

F O
\,O/O\/U\X vz%.
— 2

(muHUTPOEHOKCH )aTIe T, 2-(¢propdenokcu)aer,

0
F~=\0 0
FQ \/I’\Xz')?- Tf’O\/u\Xz"?Zz_

2-(auropdheHokcn)aneTn,

R;
(((TpudTopmeTnT)CyIBPOHNIT)OKCH )ALIETHIT, s KETOH WJIH albJeru],
F__F 0
O N-N
1~
PO weoss LI
F F 2-(nentadTopHEHOKCH)aLETI; o ,

0 o o)
OLU\XZ'RL)Z’ R /u\o’u\xz'%-

meTuicynbhonpenunokcamuason (ODA);, 2

a—
HyNe™\ VN
SY “ss ANKUIIOKCHAMUHO; N3/\s$ a3ujo, R3

AHTUIPULI

KHUCJIOTHI, AJIKUHHNJI UJIN

HZNHN)?\é runpasun, rae X1’ npexacrasisier codoii F, Cl, Br, I wim Lvs; X5’ npencrasisier
coboit O, NH, N(R1), mnmu CH»; R3 He3aBucumo npencraisieT codoit H, apomaTudeckyio,
reTepoapoMaTHUECKYIO HITH apOMAaTHYECKYIO IPYIIY, Iie OAuH win Oosiee aTomoB H
HE3aBUCHMO 3aMeHeHBI Ha -Rj, -ranoren, -ORy, -SR1, -NR1R», - NO2, -S(O)R1,-S(0):R1, mmm -
COORy; Lvs npencrasusier codoit yxomsmyro rpymnmny, Beiopannyto u3 F, Cl, Br, 1,
Hutpodenona; N-ruapokcucykiumaumuna (NHS); ¢enona;, nuanrpodenona; nenragropdhenona,
terpadropdenona, nudpropdenona, moHodpropdenona, nenraxiopdpeHona, Tpudara;
umMugasona;, nuxyuopdenona, rerpaxiopdenona, 1-ruagpokcuOEeH30TpUA30Ia; TOZUIIATA,
Me3nIaTa; 2-3TiI-5-(QeHUITN30KCa30Iuii-3'-Cynb(oHaTa, MPOCTHIX H CMEIIAHHBIX AHTHPHIOB,

HaTpuMep, YKCYCHOTO aHruapuaa, GOpMIIT aHTUAPHUIA, FITH HHTEPMEIUAaTa, IOJTy4eHHOTO C
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MIOMOIIBIO peareHTa KOHASHCALIMH [T PEaKHi NeNTUAHOTO COYETaHMs WK IJIS1 PeaKLni
MunyaoOy;

R1 u R, HeszaBucumo BeiOpansl u3 H, C1-Cs ankuna, C,-Cg ankeHusa, reTepoaikuia,
ANKWJILUKJIOANKHIIA WK rerepouuknoankmia; Cs-Cg apuna, Ar-ajaxunia, reTepoLrKIIIIa,
KapOOLMKIIMIIA, [TUKJIOAJTKHIIA, T€TEPOANTKUIIIMKIIOATKIIIA, ATKUIKApOOHUIIA WK TeTepoapuia
i C;-Cs C10KHBIX 3(UPOB, MPOCTOTo 3(ripa Wi aMua, WK MENTHIOB, coaepxkamux 1-8
AMHUHOKUCIIOT;, WJIH MOJU3TUIICHOKCUTpy b, nMeroinei popmyrny (OCH2CHa)p nu
(OCH,CH(CHj3))p, rne p paBHO uejomy uuciy ot 0 1o okojio 5000, win koMOMHAINY U3
BBIIIEYKA3aHHBIX TPYIIIL.

Kpowme Toro, GpyHKIIHOHATIBHBIE MPYMITbl X Wi Y, KOTOPbIe 00ECIEYUBAIOT CBSA3bIBAHKE
JIEKapCTBEHHOT'O CPENICTBA MIIM IUTOTOKCHYECKOTO areHTa, MPENNOYTHTEIbHO BKIIOYAIOT
IPYIIIBL, KOTOPble 00ECTIEYNBAIOT CBS3bIBAHUE Uepe3 TUCYIb(QUAHYIO, TPOCTOTHOIYUPHYIO,
CIIOKHOTHO3(PMPHYIO, MENTUAHYIO, THAPA3OHHYIO, CIOKHOA(UPHYIO, KapOdaMaTHYIO,
KapOOHATHYIO, AJIKOKCHUMHYIO WJIM aMHUIHYIO CBsI3b. Takue (PyHKUHMOHAJIbHBIE TPYIIIIBI
BKJIFOYAIOT, HO HE OTPAHMYHMBAIOTCS UMH, THOJI, JUCYJIb(PUA, aMUHO, KAPOOKCUJI, albJeTUAbI,
KETOH, MAJIEUMHJIO, TaJIOT€HALIETHII, THAPA3UHBI, ATKOKCHAMUHO W/WJIN THAPOKCH,

IIpennouturenbHO OMC-CBSI3bIBAHNE KOHBIOTATA JIOTIOJIHUTENBHO TPEACTABIICHO
®dopmynamu (I1-a), (11-b), (I11-¢), (II-d), (Il-e), (II-), (1I-g), (1I-h), (1I-i), (I1-)), (II-k), (IT-m), (II-
n), (Il-0), (II-q), (II-r), (II-s), (II-t), (II-u), (II-v), (II-w), (II-x), (II-y), (II-z), (II-al), (II-a2), (II-
a3) u (1I-a4):

. 0 ) 0
Ny X Ly
[[WTOTOKCHIECKNMi i | LluToTOKCHYECKMiA ‘ |
areHt -l arent ~y-t
(I1-a),
« O
=L ! -
LluToTOKCHUYRCKMIA ‘ :fj\’ LLMTOTOKCHYECKMIA
areHr —y I, —'!]]/\L"'"‘ areHT
T (o),
d),
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0 0
X .

UMWUTOTOKCHYECKHH I
areHt ey -2 Er\Y? fha
(I1-e),
LuToToKCHYeCKMiA | —l\/\ ::l
areHt
n\;
e
(II_Da
O )
RN : : 0

A I. -'—Ji-r)'\/\-\I I = *k'-.
LI,MTOTDHCM'-IECHMM‘ 1 s L[ MTOTOKCHUECKMHA LI-JK:;’;_
areHr _ Li=Ys oj areHT L

N -\-x:.' = e
R A I
(II-g),
(I1-h),
X [ 8] . -X""I_. 0
LluToToKCcHyecKuni ‘ “Lr“(@ LlMTOoTOKCHYEeCKHMiA ‘ EI‘K"’—}NL‘]
areHt P areHt ’
-\-.}_/ gf"‘x‘\.‘ \&’/LET.\\__—LI'E
(L), 0 (1),
X 0 N T
LuroTokcuuecknit |y _x-\= LI,MTOTchw-lecrmﬁ‘ 15N Ly
areHt ) areHt I ST
-Y__L:,—-4T _ ‘-\-._Y-P‘-L: Ng/-\/
(I-k)
(11-1);
X 0

= “‘L]._q__s/f X
HuroTokcudeckui g %L\-l LlMToTOKCHYeCKHUIA I;l'“‘:,sv
qrent Ii ; areHt : ©

\.# “‘-.. . L T ff
'—_'_\"L\ Y 2 t}__-\\
(II-m), ©
(IT-0),

Prant. L2 — X T tt
LLMTOTOKCHUYECKHiA ‘ ITI“‘*SQ;? LuToTOKCHMYECKHIA ‘ “11./’ ;,S%L‘__l
areHT ] O g areHT Pl 2

v 1-*5__\ Y14 f;s-_\\/Lv:
o’ (II-p), ©
(I-q),
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Ll MToToKCHUEeCKHit ‘ “L’l/! S LluToToKCHYeCKuiA ‘ L(/ d-_;sv]—"l
. Q
areHr \ O areHr PO
\Y—L{ ﬁ:,s/ \ Y —L-s O,’,S/\_/
0 (II-r),
(II-s)
O O
=N ‘
LlMTOoTOKCHMYECKHIA Lj—X7 N
areHT LY 0,0
\Y,/ = }'Q
¥
o (11-t),
‘LI,MTOTDKCMLleCHMﬁ \Ll'-:\'!
areHt ,..-‘1?
(Il-u),
X 0 0
- PN
UMTOTOKCHYECKHH ‘ o [HO \.>
areHT Y 0
UMTOTOKCHYECKHH ‘
areHr e
“J’
s HN-"5
LlMToTOKCHYeCKMI ‘ L —X5 HO\ITE‘B"
areHt LA 'EL?
N 0 H B
HO
¢ 1),
Q 0
o 'x\ )L*N" L.'-—‘ Br
LI,MTOTOKCM'-IECHHM‘ L-X; [H[}“)
areHr L,~Y7
v ‘H—-V—_‘Lﬁ
Q '
HO—g
(IL-y),
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0
'X\Ll—x}b' o)

LlMToTOKCHUYECKKiA ‘ 7 , HO
r 0
areHt o LYo X 0
Y ) l
HO
o (II-z2),
0
LN x 0 HN |
LlMToTOKCHYeCKHMIA ‘ LR HO
areHT LYy 2.9
Y o H
HO
O (-,
")
_ AN _xpmf IN—am
UutoToKcKdecknin | L HO\nﬂ
0
areHT L; 0
~ ““'\-&’ h
Yf 7 D H —-Br
HO
0 (I1-a2)
0
X 0 ..

- _X,—=4 TIN .I
LLlMTOTOKCHYECKKiA ‘ i HO
areHt Ly 20

N £ A
Y o H |
HO
o
(I-a3),
X o 9 A
LuToTOKCHMYECKWiA ‘ X N'%
(8
areHt Ly N
Y Y
)
(I-a4),

rae X7 u Y7 He3aBucumo npenacrasisitor codoit CH, CH,, NH, O, S, NHNH, N(R1))u N; X, Y,

Ri, n, m==== », L1 u L, sBasroTcs TAKNMH, KaK OIMMCAHO BBILIC, XUMHWYECCKAas CBA3b MCXKIAY ABYMHA

, I,
aTOMaMH O3HAYaeT, YTO OHA MOJKET CBSI3BIBATH JIIOOOH U3 CMEKHBIX IBYX aTOMOB; Ri, X, Y, n,
L1 L, Lviu Lv; sBastorcs Takumu kak onucaHo Bbiuie. IIpennouturensno Lvl u Lv2
He3aBrcuMO BbiOpanbl u3 Cl, Br, I, metancyibsdonmna (Me3una), ToayoscyabhoHma (To3mna),
Tpudropmermicynbdonuia (tpudnara), TpupTopMeTUICYIbGOHATA U HUTPOPEHOKCHIIA.

B npyrom acniekre naHHoe U300pETEHHE OTHOCHTCS K PEaKIIMOHHOCTIOCOOHOMY OHC-
JUHKEPY, KOHBIOTUPOBAHHOMY C ar€HTOM/MOJIEKYJION, CBSI3BIBAIOIIUMCS C KJIETKOU POopMyJIb

(III) HIKe, B KOTOPOM /iBE WM OoJiee (PYHKIMOHAIBHBIX MPYIIITbl HUTOTOKCHYECKOH MOJIEKYJIBI

MOTYT KOHTAKTHPOBATh C HUM OJTHOBPEMEHHO HJTH MOCJIEAOBATENBLHO ¢ 0Opa3zoBaHreM PopMyJibl

@:
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X'—Ly Z.l Moaexyaa/arenr,

1

' '} CBA3LIBAICINAACA| -IHACT) C

Ii 7 K1eTEOH
2
Y ¥ e LY m 1 n
(III)

rIe:

mi, N, K=====%, areHT/MOJIEKYJIa, CBS3bIBAOIUICS C KJeTkol, L1, Ly, Z1, u Z» saBastoTcs
TaKUMH, Kak onpeneneHo B @opmyne (1),

X 'm Y' npeacraBisitor co0oit PYHKIMOHANBHYIO FPYIIITY, KOTOPas MOXKET HE3aBHCHMO HJIH
MOCIIEIOBATEIbHO KOHTAKTHPOBATD C TPYIIIAMU OCTATKOB LINTOTOKCHYECKOTO JIEKAPCTBEHHOTO
cpenctna ¢ oOpazoBarueM X U Y COOTBETCTBEHHO, MpudeM X U Y SIBJISIFOTCS] TAKUMHU, KaK
onpeneneHo B @opmyie (1);

X'u Y' npeAnouTUTENbHO MPEACTABISIOT COOOH HE3aBHCUMO TUCYIb(UAHBIN 3aMECTUTEND,
MaJIEMMUJIO, TAJIOTEHALIETIII, ATKOKCHAMHH, a3U10, KETOH, allbIerH]l, THAPA3UH, AMHIHO,
THIPOKCHIL, KapOOKCHIIAT, UMHA30J1, THOJI WM aJIKUH, WK CIIOKHBIN 3¢up N-
THIPOKCUCYKLIMHIMHIA, Tapa-HUTPO(PEHUIIOBBIHA CIIOKHBINA 3(up, TUHATPOGEHUITOBBIN
CIIOXHBIN 3¢ up, neHTaPTOPPEHUITOBBIHN CIOKHBIHN 3(Up, MEeHTaXJIOP(HEHUTOBBIN CIOKHBIN
s¢up; TerpadropdeHnIOBLIH CI0XKHBIN 3hup; TUPTOPGHEHNITOBBIN CIOKHBIN 3(up;
MOHO(TOP(PEHUIIOBBIH CIIOKHBIA 3(PHP; HIIN MEHTaxXJIOP(EHUIOBBIH CIOXKHBIN 3hup,
IUXJIOP(EHUITOBBIH CIOXKHBIA 3PHP, TETPAXJIOPHEHUITOBBIN CIOKHBINA 3¢up mmu 1-
THIPOKCUOEH30TPHA30JIbHBIN CIIOKHBIN 3up; TpudIaT, Me3UIaT WM TO3UJIAT, 2-3THI-5-
beHnT30Kca30auyM-3'-cynb(hoHAT; MTUPUAMIAUCYIBGUI WIA HUTPOTTUPHIMIANCYIbO UL,
MaJIEMMUJI, TAJIOT€HALIETAT, aAleTHIEHANKAPOOKCHIIbHYIO TPYIIITY MJIH rajoreHaT KapOOHOBOM
kuciotsl (propun, xnopua, Opomun unm woaun). [pennoururensHo X v 'Y UMEIOT OIHY U3

CIEYIOIUX CTPYKTYD:

0 0 O
v-ols [ N—3$
o cnoxkHblil 5gup N-runpokcucykiuaumuna;, O MaJICMULI;
2 I L
S '
PN X 1 - '
Rs S * ucynsdun; \)‘\Xz' ‘Eraﬂoreﬂauemn; X1 55 aLuIrajsoreHus
0 0
;—ﬁ—Xz'—? ;—ﬁ—Xz'—?
(ramoreHaHTUOPHN), o STEHCYJIb(OHIIT, o aKpwI (aKpUIIOWI);
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RS L 0N"E X2 :5.2

2-(HUTPO(PEHOKCH )aLIeTHIT,

ll/g’ Xz':s-

O,N

(muHUTPOEHOKCH )aTIe T, 2-(¢propdeHokcu)aneTu,

0
F=y-0 0
FQ \/I’\Xz')?- Tf’O\/u\Xz"?Zz_

2-(auropdheHokcn)aneTn,

R;
(((rpudTopmer)CynbHOHUIT)OKCH )aLIeTHIT, JS KETOH WJIU aJIbJIeT U/,
F__F 0
O N-N
1~
PO weoss LI
F F 2-(neHTadTOpHEHOKCH)aLIETHIT; o ,

(2. R

0 XZ'RL)Z RS0 f’fz‘;i
—

N3/\SS - RSK/\_sS

meTuicynbhonpenunokcamuason (ODA);,

H,Nw<"\
2 \O ‘JS AJIKUHUII

AHTUAPUI KUCJIOThI, AJIIKUJIIOKCHAMHHO,

WIH HzNHN)?\é runpasun, rae X1’ npeacrasisier coboii F, Cl, Br, I wim Lvs; X5’
npenctasisier coboii O, NH, N(R1), wiu CHz; R3 1 Rs npencrassitor coboii H, Ry,
ApPOMAaTHYECKYIO, FeTePOAPOMATHYECKYIO WIIM apOMATHYECKYIO IPYIINY, I OIHH WK Oojiee
atomoB H He3aBrcuMO 3amMeHeHbl Ha -R1, -rajoren, -ORy, -SR1, -NRR,, - NO, -S(O)Ry, -
S(0):R 1, mnmu -COOR; Lvs npencrasisier cobol yXOASIIYIO TPYIIy, BEIOPAHHYIO U3
MeTaHCYIb(POHMIIA (ME3HIIa), TOIYOJICYIb(pOHMIA (TO3MIA), TPUPTOPMETHICYITH(OHMITA
(Tpudnara), rpudpTopmMerancynbhoHaTa, HUITpOoheHOKCHIa, N-THIPOKCUCY KIITHIMH NI
(NHS); denokcuna, nuaurpodenokcuna;, nearagropdenokcuna, rerpadpToppheHOKCHIIa,
tpudTopheHokcuia, nudpTopdpeHokcmna, MoHopTopdheHokcua, neHTaxjaoppenokcmna, 1H-
umMuaa3on-1-mia; xnopdenokcuna, nuxnopdeHokcuna, TpuxiophHeHoKCHa,
TeTpaxiiopdperokcnia, N-(OeH30TpHa30IIT)OKCHIIA, 2-3THII-5-(peHUITN30KCA30IHi-1IIa,

denmnokcanuazomia (ODA), okcanuasofmia Wik UHTEPMEIUaTa, MOJy4eHHOTO C IOMOIIBIO
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peareHTa KOHIEHCaUWHu aJis peakiuii MunyHoOy, rae Ri u Ry sBisiroTcst Takumu, Kak
ONPENENIEHO BBILIE,

[IpennouturenbHO OUC-TUHKEP AJIS TTIOTYyYEHHUs] KOHBIOTATa TOTIOJHUTENBHO MPEICTaBIEH
®opmynamu (111-a), (I1I-b), (11I-c), (I1I-d), (I1I-e), (I11-f), (I1I-g), (I1I-h), (I1I-1), (I11-}), (111-k),
(IIL-1), (IIT-m), (I1I-n), (IIT-0), (III-p), (I1I-r), (I1I-s), (I1I-t), (I1II-u), (I1I-v) u (11I-w) HIKE:

p— O —
X'--...L sd. Monekyna, X'-.L1_u\/s Monekyna,
1 CBA3bIBAIOWAACA C | CBA3bIBAIOWLANACA C
L KNeTKoi ! KABTKOWA

g2 st Y“‘LZ‘[]/‘\S
- o Jn (I11-a), o n (I0-b),
-XT S- Monekyna XT\ q 9 S| ( Monekyna

Ly | T CBA3bIBAICLLANACA C LI)K/XT’J!\/ CBA3bIBACLLAACA C

KNeTKoi , KAETKOMN

v —h sT vy Y

(UI-d),

- o Jn (Ill-c), o o n
Moaekyna,

; CBA3bIBACLWAACA C

KNEeTKOH
\ e szN;L_
n

(Ill-e),
< o QA_s
Monekyna,
/ CBA3bIBAIOLLANACA C
' ) KAeTKoMH
--Y-:
- A W’\,N;,
(III-D),
X'~L % Monekyna X'—1, % Moaekyna
11 S ! 1 '
! ‘K/\ CBAZbIBAIGLLANACA C ' \(/\s CBA3bIBAIOLLAACA C
o n (I-g), o n (I0-k)
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CBA3bIBAKWAACA C
KAeTKO#M

- O
X*\ X)k/\sj: Monexyna,
il

(L1,

CBA2bIBAaCLWAACA C

- O
X'\Ll"X’—Jv\Sj: Monekyna,
n

KAETKOWM
] O (I11-)
L [O
X “‘%1‘*-;}51\/\ Monekyna,
v O S CBA3bIBAKCLWANACA C
L f,p KAETKOWM
Y"..- 2*—-—;} \ S
O n (I11-K),
X by
) HI;JI""':;/S\\/\ Monekyna,
e o S CBA3bIBAKCLWANACA C
L 7 KAETKOM
I
Y f/S——\/S n
O (III-1)
O
X' Xo 4
\L‘{/ ~';S':\/\_\ Monekyna,
Of o S CBA3bIBACLWAACA C
. ,:’YT"';{S//——'\\/ g KACTKOH
o n (I11-m)
¥ X- O
X\L/ I‘.:Sll\,/\ Monekyna,
1, 4 S CBA3bIBAKCLWANACA C
Y- O KAeTKOH
Y'—L{ I\;;S”—‘\/S
Y n (III-n)
O
X' X
\L,l/ ; :,S”\__,...—S Monekyna,

CBA3bIBAKCOLWAACA C
KNeTKoH

n (I1I-0)



[ Monekyna,
CBA3bIBAKCLWANACA C

KAETKOW
P
n
(HI'p)s
| Monekyna,
CBA3bIBAKCWAACA C
KACTKOWN
n
(I]Z[—q),

| [ Monekyna,
CBA3bIBAIOILAACA C
|| KneTkon

n
(111-1),

Monekyna,
L.
CBfA3bIBAKIWAACA C
KAeTKoH

ot

n

O (I1T-s),
_ o) O -
X\L__ AN SJMonekyna,
I , IéO“) CBA3bIBAICLLAACA C
L*MY?T‘N"HO P KAeTKOM
-YM O o8 Jn
HO
o (I11-t),
_ O O -
X'\ )kN/‘L_?_____S\ Monekyna,
L—X~ HO._ ™} N
1 .- , \I'I) CBA3bIBAICLAACA C
O .
Y, O KAETKOM
Yr/LZ#’ ' ]] N I /f
I O v~s"|n
HO O

(1l-u),

roe X7 1 Y7



He3aBrcuMo npeacrasisitot cobort CH, CH,, NH, O, S, NHNH, N(R1), u N; xumudeckasi CBsi3b
MEXKIy IBYMSI aTOMaMH O3HAYAET, YTO OHA MOKET CBSI3BIBATH JIFOOOH U3 CMEKHBIX ABYX aTOMOB,
Ri, X°, Y7, n, L1 u L, aBAsitOTCSl TAKMMU, KaK OMUCAHO BBIIIIE.
B npyrom acriekte nanHoe u3oOpeTeHne npeajiaraeT peakiuOHHOCTIOCOOHBIH OUC-THHKEP
5 @opmynel (IV), npuBeneHHON HIDKE, B KOTOPOH LIUTOTOKCHYECKAs: MOJIEKYJIa U MOJIEKYJIa,

CBA3BIBAKOIIAsACA C K.]'IGTKOfI, MOTYT HE3aBUCHUMO, OTHOBPEMEHHO HUJIU MOCJICAOBATCIIBHO

KOHTaKTHUPOBATh ¢ HUM ¢ oOpaszoBanueM Dopmysi (1):

X'_Ll ZI_LVI

2
1 (IV).
[JIe (m==== », my, L1, Ly, Z1 u Z, ssBasiroTcst Takumy, kak onpenenieHo B @opmyne (1); Lvi
10 Lv; sBastrorest Takumuy, kak onpeaneneHo B @opmyie (1), u X', u Y’ SBIAIOTCSA TAKUMH, KaK

onpeneneHo B @opmyne (110),

HpeI[HOLITI/ITeJ'IbHO 6I/IC-.]'II/IHKep AJIg TOJIYYE€HUA KOHBIOTAaTa JOMOJHUTCIBHO NMPEACTABICH
®opmynamu (IV-a), (IV-b), (IV-c), (IV-d), (IV-e), (IV-1), (IV-g), IV-h), (IV-1), (IV+)), (IV-k),
(IV-m), (IV-n), (IV-0), IV-p), (IV-q), (IV-r) m (IV-s):

XV O ' O XV O
Y AL % ~La Y'/Lz\n/\LVz
15 O (V- O (IV-b), o (IV-c),
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1) ' X'
X X
\Ll = \Ll/).(7)v \L /§7MLV1
i LVl E i
I '— Y - /Y7 \ LV2
Y'/ 277/\/LV2 Y L — 7\‘(\ Y,/Lz ‘n/\/
(IV-), o (IV-k); o (IV-
0O , 0 , o
X' X X
N / N / N,
AN N L = L—$F
II:J //O ! /Il:z\ /9 '/Ill:z\ /,O
YV/ 2\, /\/LVZ Y' I;’\\ Y l;__\
by 0 (IV-m), O (IV-0), o IV-p),
0] o) X
X )'(7\ /Y X'\ X7\ / Xv\ : I )
\Ll/l: /IS\/\LVI Ll/ i O//S\/ Ll/'l //S\/ LVl
1 O | O ! O
Yo Y7 # Y, % L
v—ig Ly, v—1f N\ y—15 SN
IV-q), o (IV-1),
O
, o 0 « 0 iy
N N —x |
Li—~X7 N | Li—X7 HO
0)
L,~Y 2 N
vy N_ | v o H |
Y HO
(IV-s), 0 (IV-1), 0 (V-
: 0 0 o
XN N \ X'\ 0
0] 0 o
' L2 Y7W-N \ /LZ‘Y7 Q
Y O Ho Y' NI Br
0) (IV-v), (§) AV-w),
Q 0 0
) 0] '
LI—X7 HO LI_X7 , HO Br
Yv/ 0 ﬁi Y,/ OW-— l
Br Br
HO HO:\GL
0 v, 0 (v,
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\LI/X7 X' O 0
N\, X,
. 0 6 | ) NO
2~Y. N o
Yv / 7 O H | /L2 ~ Y7 N /
HO Y' 0
0 (v-a3), o (IV-a4),

rae X7 u Y7 HezaBucumo npencrasisitoT codoit CH, CHy, NH, O, S, NHNH, N(R;) u N;

\

XIUMHYECKast CBA3b MEKAY JBYMsI aTOMAMU O3HAYAET, YTO OHA MOKET CBS3BIBATH JIFOOOH M3
CMEXKHBIE IBYX ATOMOB;, « ————- », R1, X°, Y, n, L1 u LosiBsitoTCst TAKMM, KaK OMHUCAHO BBIIIIE.

ITpumepamu GyHKIMOHANBHBIX rpynn X' Wik Y', KOTOpble 00ECIeunBarT B3aUMOIEHCTBHE
C KOHIIEBOW aMUHO WJTU TUAPOKCUIBHOMN TPYIOH JIEKAPCTBEHHOTO CPEACTBA/ IIUTOTOKCHYECKOTO
areHTa, MOTyT ObITh, HO HE OTPAHMYUBAIOTCS UMH, CIIOXKHbIE 3(UpPbl N-THAPOKCHCYKITHHUMU/A,
napa-HATPOGEHMIOBBIE CIOXKHBIE 3PUPBI, TUHUTPOGEHUITIOBBIE CIIOKHBIE 3(PHPHI,
neHTadTOpPEHIIOBBIE CIOXKHBIE 3(PUPBL, XIOPUABI KAPOOHOBBIX KHCIIOT HIJIH aHTHIPHUIIbI
KapOOHOBBIX KHCIIOT; C KOHLIEBBIM THOJIOM LIUTOTOKCHYECKOTO areHTa MOTYT OBITh, HO He
OTPaHUYHMBAICh UMH, TUPUAMIAUCYIb(UIBI, HUTPOTTHPHIMIAUCYIbGUABI, MATCHMHIBL,
rajoresaneTarsl, MeTricynbhoHpernnokcanuazon (ODA), xmopuabl kapOOHOBBIX KUCIOT U
aHruApUA KapOOHOBOM KHCIIOTHI, C KOHLIEBBIM KETOHOM MJIH aJIbIETHIOM MOTYT OBITh, HO HE
OTPaHUYHMBASICh UMH, AMHHBI, JJKOKCHAMHUHBI, THAPA3UHbI, ALUJIOKCHIIAMUHBI ITA THIPA3HI, C
KOHIIEBBIM a3HJIOM MOJKET OBITh, HO HE OTPAHUYHBASICh STUM, AJKHH.

I[NTOJYYEHHME KOHBIOI'ATOB

Konrbrorater @opmyiiet (I) MOryT OBITH MOJy4EHBI Yepe3 MPOMEKYTOUHbIE COSTUHEHUS
@opmyn (1), (III) umm (IV) coorBercTBenHo. Hexoropeie mpumepst @opmysl (1) ctpykrypHO

npencrasiensl Ha @ur. 1-40. [{nst cunTe3a konbrorara @opmysiel (1), kak mpaBuio, ABe
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(YHKLMOHAJIBHBIE TPYIIIBI B JIEKAPCTBEHHOM CPEACTBE MIIM LIATOTOKCUYHON MOJIEKYJle CHaYaa
MPUBOASAT B KOHTAKT MMOCJIEIOBATEIbHO WIH OJHOBPEMEHHO ¢ X’ rpynmoi u Y' rpynmnoit
nuHKepa @opmyiel (IV) B XUMUYECKOM pacTBOPUTENE WK B BOAHOU cpene, coaep:xaieti 0, 1-
99,5% opranudeckux pacrsoputenei, win B 100% BogHOM cpene ¢ 00pa3oBaHUEM COSTHHEHUS
@opmyne (I1). 3arem coennnenue @opmynsl (1) MokeT ObITE HEOOSI3aTEIBPHO CHAYAIA
H30JINPOBAHO WJIM MOXKET HEMEIUIEHHO WJIM OJJHOBPEMEHHO, WJIH MOCIIEOBATEIBHO IPHUBEIEHO B
KOHTAKT C IByMsI WJIH 0OJiee OCTATKAMHU MOJIEKYJIbI, CBS3BIBAIOIIEHCS C KJIETKOH,
NPEANOYTUTENBHO € TTAPOH CBOOOIHBIX THOJIOB, OOPA3YIOIIUXCS B PE3YJIbTATE BOCCTAHOBJICHUS
IUCYIb(MUIHBIX CBSI3€H MOJIEKYIIbI, CBsi3bIBarOIeiics ¢ kietkol, mpu 0-60°C, pH 5~9, B BogHOM
cpene ¢ nobasnerneM i 6e3 nodasnenus 0~30% cMelmnBaeMbIX ¢ BOIOH (CMELTHBAOIINXCS)
OpraHUYecKHx pactBopurenei, Takux kak DMA, JIM®A, sTaHOJ1, METaHOJI, alleTOH,
aueronutpwi, TI'®, n3onponanos, AMOKCAH, TPONMUICHTJIMKOIb WIH 3TUIEHANOI C
obpaszoBanueM koHbroraTa @opmysl (I).

AnbTepHaTUBHO, KOHBIOraThl @opmysl (1) Takke MOTYT OBITH MOTy4EHBI TOCPEICTBOM
nepBoii peakiuu TuHkepoB @opmysiet (IV) ¢ nBymst mim 6oJiee ocTaTKaMU MOJIEKYJIBI,
CBSI3BIBAIOIIEHCS C KJIETKOMN, MPENMOYTUTENBHO C Mapoii CBOOOIHBIX THOJIOB, O0Pa3yOIMUXCs B
pe3yJibTaTe BOCCTAHOBJICHUS TUCYJIb(PUIHBIX CBsI3€H MOJICKYJIbI, CBSI3BIBAIOLIEHCS ¢ KIIETKOM,
npu 0-60 °C, pH 5-9, B BogHO# cpene ¢ nodasienneM i 6e3 nodasnenus: 0~30%
CMEIINBAEMBIX C BOJON (CMEIIMBAIOIINXCS) OPraHMYECKUX PACTBOPUTENEH ¢ 00pa3oBaHUEM
Moau(PUIIMPOBAHHON MOJIEKYJIBI, CBsI3bIBarOIIEHCs ¢ kieTkol, @opmyier (I11). [Taper THONOB
SIBJIIFOTCS] TIPEATIOUTUTEIbHBIMU MApaMU AUCYIb(PUIHBIX CBsI3€H, BOCCTAHOBJICHHBIX U3
IUCyNb(OUIHBIX CBSA3eH BHYTPEHHEH LIETTH MOJIEKYJIbI, CBSI3BIBAIOLIECHCS C KIIETKOM, TTOCPEICTBOM
BOCCTAHABJIMBAIOLIETO areHTa, KOTOPBIA MOXKET ObITh BBIOPAH U3 JUTHOTPEUTOJIA
(DTT), nutuospurpurona (DTE), L-rmoratnona (GSH), Tpuc(2-kapdokcustin)dochuna
(TCEP), 2-mepkanrostunamuna (B-MEA), nnu/u 6era mepkantostanona (B-ME, 2-ME) npu pH
4~9 B BogHOH cpene ¢ nodaBiaeHneM i 0e3 nodasnerns 0~30% cMemnBaeMbIX ¢ BOJOH
(CMeIUBarOIUXCsT) OPraHU4eCKuX pactBopureneli. Peakimonnocnocobublie rpymnmsl X' 1 Y'
@opmyisi (I1T), kOTOpBIE MOTYT OBITH HE3ABHCUMO TUCYIB(MUIOM, THOJIOM, CJIOKHBIM
THO3(UPOM, MAJIEMMUIO, TAIOTEHAIIETHIIOM, a3UI0M, |-MHOM, KETOHOM, aJbIEeTHIOM,
ANKOKCHAMHUHO, TpU(IaTOM, KapOOHWINMHUAA30JI0M, TO3HIIATOM, ME3HJIATOM, 2-3THII-5-
bennmu3oKkcazonuii-3'-cyap(pOHATOM WIIN CIOKHBIMU 3(pHupamMu KapOOHOBBIX KUCJIOT U
Hutpodenosom, N-runpokcucykiuaumuaom (NHS), denosom; auaurpoderosnom,
ne"rapTopdeHosom, terpadropdpeHonom, nudpropdhenonom, MoHopTopdeHooM,

MEHTAxXI0PPEHOIOM, TUXIOpheHoNIoM, TeTpaxiaopheHooM, 1-THAPOKCHOEH30TPHAZ0IOM,
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AHTUAPUAAMH WM TUAPA3ZUAAMH, HITH JPYTUMHU IPOU3BOIHBIMH CIIOKHBIX 3(PHPOB KHUCIOTHI,
KOTOpbIE MOTYT 3aT€M MPUBOAUTDH B KOHTAKT C ABYMs I'PyNIaMH JIEKAPCTBEHHOTO
CPeACTBA/IUTOTOKCHYECKOTO areHTa, OMHOBPEMEHHO MK rocyenoBaTensHo npu 0-60°C, pH
4~9,5 B BOHOM cpene ¢ nobasnerueM uin 0e3 nodasiennst 0~30% cMermmBaeMbIX ¢ BOAOH
(CMeLITMBArOIINXCS ) OPraHMYECKUX PacTBOpUTENEl ¢ mojyueHueM kKonbtorata @opmyist (1)
MIOCJI€ OUUCTKHU Ha KOJIOHKE WM AMalin3a. PeakTHBHbIE IPyIIIbI JIEKAPCTBEHHOTO
CPeACTBA/IUTOTOKCHYECKOTO areHTa MPUBOIST B KOHTAKT ¢ MOAN(DULIMPOBAHHON MOJIEKYJIOH,
cBsi3bIBaroIelcs ¢ kineTkod, @opmydsl (I1I) COOTBETCTBEHHO pa3TMUHBIMU CIIOCOOAMH.
Hanpumep, cBsi3b, comeprkariast TUCyIb(UIHBIE CBSI3U B KOHBIOTaTaxX “‘areHT, CBS3bIBAIOIIUICS C
KJIETKOH-JIeKapcTBeHHOE cpeactBo’ Popmynel (1), nocturaercs aucynbpuIHbIM 0OMEHOM
MEXIY AUCYIbGUIAHON CBI3bI0 B MOAH(DHULIMPOBAHHOM areHTe, CBS3bIBAIOIIUMCS C KIIETKOH,
@opmynel (111) 1 1eKapCTBEHHBIM CPEACTBOM, COACPIKAIIMM CBOOOIHYIO THOJIBHYIO TPYIILY;
CBSI3b, COZIEpIKALIasi MPOCTOTHOI(UPHBIE CBSA3H B KOHBIOTaTaX “‘areHT, CBA3BIBAIOIIUINCS C
KJIETKOH-JIekapcTBeHHOEe cpenctBo” @opmyisl (1), monydaeTcs: B3anMoaeicTBHEM
MOU(UIIMPOBAHHOTO MAJIEUMHUIO WJIH TaJIOTE€HACTHII, MIIH 3TUJICYJIb(OHNUI areHTa,
CBs3bIBaroIErocs ¢ kietkoit, @opmysisl (I11) u nekapcTBEHHOTO CpeNCTBA, COAEPIKAIIETO
cBOOOITHYIO THOJIOBYIO TPYIITY; CBsI3b, COAEPIKAINasi KUCIOTHO JIAOMIbHYIO THIPAa30HOBYIO CBSI3b
B KOHBIOraTax, MOKET OBbITh MOJIyU€Ha B3aUMOJIEHCTBHEM KapOOHUIIBHOM IPYIIITBI
JIEKapCTBEHHOTO cpencTBa miu coenunerust @opmynsl (I11) ¢ runpasunHeiM pparMeHTOM
coenunenuss @opmysl (I11) umu nekapcTBEHHOTO CPENCTBA, COOTBETCTBEHHO, CIocOOaMuU
WU3BECTHBIMU B TaHHOU oOnacTu TexHuku (cM., Harpumep, P. Hamann et al., Cancer Res. 53,
3336-34, 1993; B. Laguzza et al., J. Med. Chem., 32; 548-55, 1959; P. Trail et al., Cancer Res.,
57; 100-5, 1997); cBsi3b, comepkainas CBsi3b TPUA30Jia B KOHBIOTaTaxX, MOXKET ObITh MOJTy4eHa
B3aUMOJAEUCTBUEM |-MHOBOW IPYIIBI JIEKAPCTBEHHOIO CPEACTBA WIH CoeANHEHUsT POPMYJIbI
(III) ¢ a3unHBIM (PparMeHTOM JPYrOro aHAJIOTa, COOTBETCTBEHHO, TOCPEICTBOM KIIMK XUMHH
(muksonpucoenunenue o Xetocreny) (Lutz, J-F. et al, 2008, Adv. Drug Del. Rev.60, 958-70;
Sletten, E. M. et al 2011, AccChem. Research 44, 666—76). Csi3b, coaepKkariasi CBsi3b OKCUMa B
KOHBIOTaTax “areHT, CBSI3bIBAIOIIMICA C KJIETKOM-JIeKapCTBEHHOE CPEACTBO , CBSA3aHHBIX Yepes
OKCHM, TIOJIy4aeTCsl B3aNMOJEHCTBUEM KETO- WIIH aJIbACTUAOTPYIIIBI B MOAU(PHIIMPOBAHHOM
areHTe, CBA3BIBAIOIIUMCS C KieTkoi @opmyiel (I11) nmm nexapcTBEHHOM CPENCTBE ¢ OKCHAMHH
IPYIIOH B JJEKAPCTBEHHOM CPEACTBE MM MOAN(HUIIMPOBAHHOM AreHTE, CBA3BIBAIOIIIMMCS C
knetkoit, @opmyiel (I11) cooTBeTcTBeHHO. THONCOAEPKAIIEE JTEKAPCTBEHHOE CPENICTBO MOXKET
B3aUMOJIEHICTBOBATh C MOJU(ULIMPOBAHHBIM JIMHKEPOM MOJIEKYJIbI, CBSI3BIBAIOLIEHCS C KIIETKOH,

@opmyasi (I11), cogepxamyuM MaTeMMUIO0, WU FAIOT€HALCTHII, WU STUICYTIb()OHUIBHBIN
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3amectutens npu pH 5,5-9,0 B BonHOM Oydepe, ¢ 0OpazoBaHneM NPOCTOTHOIPUPHON CBS3U B
KOHBIOTaTe “areHT, CBS3BIBAIOIIMICS C KIETKON-JIeKapCcTBEHHOE cpenctBo” @opmysl (I).
Tuosnconepkaluee JeKapCTBEHHOE CPEICTBO MOXKET MOABEPraThCs AUCYIbPUIHOMY OOMEHY C
MoupuIMPOBaHHBIM JTMHKepoM Popmyier (11I), conepramum nupuauIauTHO-QparMeHT, ¢
0o0pa3oBaHNEM KOHBIOTATA, COMEPKAIUM TUCYIbPHUIHYIO CBsA3b. JIeKapCTBEHHOE CPENCTBO,
cozieprKalee ruIPOKCUITbHY IO TPYIIY WM THOJIOBYIO IPYIITY, MOYKET B3aUMOIEHCTBOBATD C
MOIU(ULIMPOBAHHBIM MOCTUKOBBIM JIWHKEpOoM Popmyiel (11I), cogeprkainim rajores, B
YaCTHOCTH alib(ha-rajoreHkapOOKCHIIATOM, B MIPUCYTCTBUH MATKOTO OCHOBaHMsI, Hanpumep, pH
8,0-9,5, ¢ monyueHneM MOAN(ULIMPOBAHHOTO JIEKAPCTBEHHOTO CPEICTBA, COAEPIKALIETO
NPOCTO3(HUPHYIO HIIH POCTYIO THO3(QUPHYIO CBsI3b. | MIPOKCHIIBHYIO IPYIIY B JIEKAPCTBEHHOM
CPEACTBE MOKHO KOHIEHCHPOBATH CO CIIMBAIOLINM JHHKepoM Dopmyisl (IV), Hecymmm
KapOOKCHIIBHYIO TPYIITY, B MPUCYTCTBUH JETUAPATUPYIOLIETo areHTa, Takoro kak EDC mmu
DCC, nns nonydeHus ClnokHO3(QUPHOH CBsI3H, U 3aTeM LIEIeBOH MOANDULINPOBAHHBIH
JIEKapCTBEHHBIM CPEICTBOM MOCTUKOBBIN JiuHKep Popmynsl (I11) moasepraercs
KOHBIOTHPOBAHHUIO C MOJIEKYJIOH, CB3BIBAOLIENCS C KIETKOU. JIekapCTBEHHOE CPEACTBO,
coieprKalee aMUHOTPYIITY, MOKET KOHIEHCUPOBATHCS C IPYIION KapOOKCHIIOBOTO CJIOKHOTO
s¢upa NHS, nmunazona, autpodenona; N-rugpokcucykuunanmuna (NHS); denona;
nuHuTpodeHona, nearadpropdenona; rerpadpropdenona;, nudpropdeHona, MonopTopdeHoa;
neHTaxjopdenona; Tpudnarta, nMmunazoa;, nuxuopdenosa; rerpaxiopdenona; 1-
TUIPOKCUOEH30TPHA30J1a, TO3UIATA, Me3njaTa; 2-3TH-S-heHnTu30Kkca3omii-3'-cyapoHaTa
MOJIEKYJIbI, CBsi3bIBaroLIeiics ¢ kiaeTkoh-muHkepa @opmyrsl (II1) ¢ obpazoBanneM KoHBIOTATA
yepe3 aMHUIHYIO CBSI3b.

CuHTeTHYeCKHI KOHBIOTAT MOKET ObITh OUHUINEH CTAHAAPTHBIMH OHOXUMUYECKUMHU
crioco0amu, TAaKUMH Kak reb-puibTpanus Ha KooHKe ¢ cedanexkcom G25 mwnu cedakpunom
S300, ancopbunonHas xpomarorpadpusi U HOHHBIH OOMEH WM ANajin3. B HEKOTOPBIX CIydasx
MaJiasi MOJIEKyJla B Ka4eCTBE areHTa, CBA3BIBAIOIIErOCs C KJIETKON (Harpumep, Gosuenast
KHCJIOTA, MEJTAHOLUTOCTUMYJIMpYIotuii ropMoH, EGF u T. 11.), KoHBIOrHpOBaHHAs C
HU3KOMOJIEKYJISIPHBIMU JIEKAPCTBEHHBIMU CPEACTBAMH, MOKET ObITh OUHIIEHA C TOMOIIBIO
xpomarorpadun, Takor kak BOXKX, konoHouHas xpomarorpadust CpeqHero JaBiIeHUS T
HOHOOOMEHHas1 XpoMaTorpadus.

Jlns nocTikeHust 6oJiee BBICOKOTO BBIXOAA PEAKLIUN KOHBIOTHPOBAHUS KOMITJIEKCA
LIUTOTOKCUYECKast MoJeKya-onc-muakep @opmyaer (II) ¢ mapoit cBOOOIHBIX THOJIOB MOJIEKYJIBI,
CBSI3BIBAIOIIEHCS C KJIETKOH, MPENIIOUTUTEIbHO aHTUTENA, MOKET OTpedoBaThCs JOOaBIEHUE K

PEaKIMOHHON CMECH HeOOJBIIOrO MPOLIEHTA CMEIITUBAIOLINXCS ¢ BOJOH OPraHUYECKUX
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pacTBopuTENell Wi areHToB MexdazHoro nepeHoca. CiunBaromuii peareHT (JnHkep) PopmyIisl
(IT) moskeT OBITH CHauasa PaCTBOPEH B MOJSIPHOM OPTraHMYECKOM PACTBOPHUTENE, KOTOPBIH
CMEIIMBAETCsl C BOAOH, HallpUMep, B Pa3IMUHBIX CIIUPTAX, TAKUX KaK METAHOJL, STAaHOJ U
MPOMAHOJI, alleTOH, aleToHuTpwI, Terparunpodypan (TT'®), 1,4-nuokcan, numeTuapopmamMun
(AM®@A), mumernnaueramun (DMA) nim qumernncynbdoxenn (JIMCO) B BbicOKOH
KOHILIeHTpauuy, Harpumep, 1-500 MM. B To ke Bpemsi, MOJIeKyJly, CBA3BIBAIOLIYIOCS C KJIETKOM,
TaKyI0 KaK aHTUTENIO, PACTBOPEHHYIO B BOIHOM Oydepe ¢ pH 4-9,5, npeanoururensHo pH 6-8,5,
npu koHueHTparuu 1-50 mr/mn obpabdareiBarot 0,5-20 skeuBanentamu TCEP wiu DTT B
teueHue 20 munyT 10 48 vacos. Ilocne Boccranosnenus DTT mMoxHO yaanuTth
xpomarorpaduueckoit ounctkorr SEC. TCEP moxet ObITh Takke He0OsA3aTENbHO yIaEH C
nomo1bo Xpomatorpadpun SEC uiam MOKeT 0CTaBaThCs B PEAKIIHOHHOM CMECH 0 CIEAYIOI e
CTauH peakyuu Oe3 IOTIOHUTENbHOW OUYUCTKH. KpoMe TOro, BOCCTAHOBJIEHUE AHTUTEN UITH
IOPYTUX areHTOB, CBSI3bIBAKOIINXCS C KJIETKOU ¢ ToMOIbi0 TCEP MoeT ObITh BBITIOJTHEHO
BMECTE C CYIIECTBYIOLIEH MOJIEKYJION “ekapcTBeHHOE cpencTBo-muHkep” @opmyinsl (1), most
KOTOPOH MEePEKPECTHOE KOHBIOTHPOBAHNE MOJIEKYJI, CBSA3BIBAIOIINXCS C KJIETKOH MOKET OBITh
JOCTHUTHYTO OJTHOBPEMEHHO ¢ BoccTaHoBieHneM TCEP.

Bonnsle pacTBOpPBI 17151 MOAN(UKALIUK MOJIEKYJIbI, CBSA3BIBAIOIIMNXCS C KIETKOH 3a0ydepeHsl
mexay pH 4 u 9, npeanourutensHo Mexxay 6,0 1 7,5, ¥ MOTYT COEPIKaTh JIIOObIE
HeHyKJIeopmibHbIe Oy(epHbIe COJIN, MPUTOHBIE s 3TUX Anana3zoHoB pH. Tunuuneie Oydepsr
BKJIFOUAKOT (pochaTHeii, auneraTHsli, TpudyTanonamud HCl, HEPES u MOPS Gydepsl, koTopsie
MOTYT COAEP>KaTh JOMOJHUTENbHbIE KOMIIOHEHTHI, TAKUE KaK [IUKJIOJEKCTPUHBI,
THIPOKCUTIPOTTHII-P-IIUKJIONEKCTPHH, MOJUATUIICHIJIUKOIIHN, caxapo3y U conu, Hanpumep, NaCl u
KCl. ITocne nobasnenus “nexapcrBeHHOE cpencTBo-muHKkepa” Popmynsl (II) B pacTsop,
coJlep>Kalluii BOCCTAHOBJIEHHbIE MOJIEKYJIbI, CBA3BIBAIOLNECS C KJIETKOH, pEaKLINOHHYIO CMECh
UHKYOHpYIOT npu Temneparype ot 4 no 45 °C, npennouturensHo nipu 15 °C - Temneparype
OKpy>Karollel cpeapl. 3a XO0M peakLiMU MOXKHO CII€AUTDb, U3Mepsis YMEHbILIEHUE TIOTJIOIIEeHUs
HA OTPENETIeHHON AIMHE BOIHBI Y ®-u3iTyueHus1, HapuMep, npu 254 HM, WU YBEJTUYeHUE
MOTJIOLIEHNs HAa ONIPEAENICHHON JUIMHE BOJIHBL Y D-n3nydenus, Hanpumep, 280 HM, uinu 1pyroi
NOIXOAALIEH [uTHHE BOJHBL. [locie 3aBepIueHus peakiuy BbACTIeHHE MOAH(DULIPOBAHHOTO
areHTa, CBS3BIBAIOIIErOCS C KJIETKOW MOYKHO MPOBOIUTH OOBIYHBIM CIIOCOOOM, HCIIOJNB3YH,
HaTpuMep, reib-GUIbTPALMOHHYIO0 XpOMaTOrpadguo, HOHOOOMEHHYIO XpOoMaTorpaguo,
aICcOpOLIMOHHYIO XpOMATOrpa(HIo WIIM KOJOHOYHYKO XpOMAaTorpaduio Ha CUIIUKArese Uit
AFOMUHUH OKCUZE, KPUCTAIH3ALIMIO, IIPENapaTHBHYIO TOHKOCIONHYIO XpoMaTorpaduro,

HOHOOOMeHHYI0 Xpomarorpaduro nian BOXKX.
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Crenenp MOIU(pUKALIII MOKET OBITh OLIEHEHA ITyTeM H3MEPEHHSI MTOTJIOIEHUS
BBICBOOOKIA€MBIX HUTPOTIMPUINHTHOHOBOH, IHHUTPOIMHPUANHIANTHOHOBOH,
NUPUANHTHOHOBOH, KapOOKCUIAMUIOTTUPUANHINTHOHOBOM 1
INKapOOKCUIAMUIOTINPUINHIUTHOHOBOH rpymil ¢ moMoueto Y @-criektpos. Jis
KOHBIOTUPOBAaHHS 0€3 XpOMO(OPHOH IPYIITBI PEAKIHI0 MOTU(UKALIUN U KOHBIOTHPOBAHHS
MO>KHO OTCJIeKHUBaTh ¢ moMoIbio JKXMC, npeAnoyYTUTENBHO ¢ OMOIIbIO MacC-CIIEKTPOMETPUU
CB2XX-QTOF (QTOF - BpeMsnponéTHblii KBaapyIOIbHBIIT MUKPOMACC-CIIEKTPOMETP) WU
KauUIIPHOTO 3JieKkTpodopesa - macc-criekrpomerpun (K3-MC). MocTUKOBBIE IEpEeKPECTHBIS
JIMHKEPBI, OITMCAHHbIE B JAHHOM JOKYMEHTE, IMEIOT pa3HOOOpa3Hble (yHKIMOHAIBHBIC TPYIIIIHI,
KOTOPBIE MOTYT PEarupoBaTh C JIIOOBIMHU JIEKAPCTBEHHBIMU CPEACTBAMH, MTPEANIOYTHTEIBHO
LIUTOTOKCUYECKHMHU areHTaMH, KOTOpbIe 00JIamar0T MOAXOIAINUM 3amMmecTuTeneM. Hanpumep,
MOJIU(ULIMPOBAHHBIC MOJIEKYJIBI, CBSI3BIBAIOLINECS C KIETKOH, HECYIIHE aMUHO- WJIH
TUAPOKCHUIIBHBIN 3aMECTUTENb, MOTYT IPUBOAUTCS B KOHTAKT C JIEKAPCTBEHHBIMH CPEACTBAMY,
cozepKamuMe cloxHbIi 3¢pup N-ruapokcucykunanmuna (NHS), monudunmpoBanHeie
MOJIEKYJIBI, CBSI3BIBAKOLINECS C KJIETKOW, HECYLIUE THOJbHBIN 3aMECTUTENb, MOTYT IPUBOJUTCS B
KOHTAKT C JIEKAPCTBEHHBIMH CPEJCTBAMMU, COAECPKALIUMU MAJICUMUIHYIO WIH
rajloreHaleTHIIbHYIO Tpymy. Kpome Toro, MogugpuIpOBaHHbIE MOJIEKYIII, CBSI3BIBAIOLIHECS C
KJIETKOH, cozieprKaline KapOOHMIIbHBIHN (KETOHOBBIN HITH aJIbI€THHBINH) 3aMECTUTEIb, MOTYT
pearupoBath C JIEKAPCTBEHHBIMU CPEACTBAMM, COACPKALIUMU MMAPA3UI WU ATKOKCUAMUH.
Crenpanuct B JaHHOM 00JaCTH TEXHUKH MOJKET JIETKO OIPEeNIUTh, KAKOH JINHKEP
UCTIOJIb30BaTh, OCHOBBIBAsSICh HA M3BECTHOHN PEAKIIMOHHON CIIOCOOHOCTH TOCTYITHOMN

(YHKUNOHABHON TPYIIIBI JINHKEPA.

ATEHTBI, CBA3BIBAIOIIUECS C KJIETKOU

Monekyia, cBsi3biBaromasicsi ¢ kiietkoi, Cb, koTopasi COIepKUT KOHBIOTATHI U
MOAU(PUIIMPOBAHHBIE AT€HTHI, CBSA3BIBAIOINHUECS C KIETKOMH, 0 HACTOSIIIEMY H300pETEHHIO,
MO3KET OBITh JTFOOOTO THIA, U3BECTHOTO B HACTOSIIIIEE BPEMSI, WIIM KOTOPBI CTAHET U3BECTHBIM,
MOJIEKYJIa, KOTOpasi CBS3BIBAETCS, 00pa3yeT KOMILIEKCHI WM PEarupyeT ¢ HEKOTOPOU YaCThIO
MOTYJISIIFSI KJIETOK, KOTOPYIO TpeOyeTcs TeparneBTHUECKU UITH HHBIM 00pa30oM OHOJIOTHYECKU
MOIU(ULIMPOBATE.

ATeHTBI, CBSI3BIBAIOLINECS C KJIETKOH, BKJIFOYAIOT B ¢€0s1, HO HE OrPaHUYHBAIOTCS UMM,
Oenku ¢ OOJNBIION MOJIEKYJIIPHOM MacCOH, Takue Kak, HapuMep, aHTUTEJIO, aHTUTEJIO-
nonoOHbIH OeJIOK, MOTHOpa3MepHbIe aHTUTE A (TIOTUKJIOHAIBHBIC AHTUTEJA, MOHOKJIOHAIbHBIE
aQHTHUTEJa, TUMEPbI, MYJIBTHMEPBI, MyJIbTUCTICIIU(UIHBIC aHTHTENA (HarpuMep, OucrnennaHble

dHTUTECIIA, TpI/ICHeLII/I(l)I/ILIHbIe dHTUTECIIa NI TeTpaCHeLII/I(I)I/ILIHbIe aHTI/ITeJ'Ia); OJHOLCTIOYECYHBIC
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aHTUTeNa, pparMeHTh aHTUTeN, Takue kak Fab, Fab', F(ab"),, Fy [Parham, J. Immunol. 131,
2895-902 (1983)], dparmenTsl, nosydeHHbIe U3 OnOMMoTEeKH SKcnpeccun Fab,
antunpuotunudeckue (anru-1d) anturena, CDR, nuateno, Tpuarteso, TeTpareno,
MUHHAHTHUTEJIO, IPOAHTUTENO, (PPArMEHT MPOAHTUTENA, Majible MMMYHHBIE Oenku (SIP) u
SMUTOI-CBSI3bIBAIOLTNE (PPArMEHTHI JIFOOOTO U3 BBIIENIEPEUNCIEHHOTO, KOTOPbIE MMMYHO-
crenn(UIECKH CBSA3BIBAIOTCS C AaHTHUI'€HAMH PAKOBBIX KJIETOK, BUPYCHBIMH aHTUT€HAMH],
MUKPOOHBIMH aHTUM€HAMHU W O€JIKOM, TeHEPUPYEMBIM HIMMYHHOH CUCTEMOH, KOTOPBIH
crocoOeH pacro3HaBaTh, CBA3BIBATHCS ¢ KOHKPETHBIM aHTUT€HOM WJIH MPOSIBIIATD JKEIAEMYHO
ouonornyeckyro akruBHOCTH (Miller et al (2003) J. of Immunology 170: 4854-61);
untepdeponsl (takue kak tumn I, 11, 1I); mentuner;, numdoxunsl, Takue kak 1L-2, IL-3, IL-4, IL-
5, IL-6, IL-10, GM-CSF, unrepdepon-ramma (IFN-y); ropmonsl, Takue kak uacyanH, TRH
(THPEOTPONHMH-PUIN3HHT-TOPMOHBI), MSH (MenaHOLUT-CTUMYIHPYIOIUH TOPMOH), CTEPOHIHBIC
TOPMOHBI, TAKHE KaK aHIPOT€HbI M 3CTPOTeHbI, MENIaHOUUT-CTUMYIUpYIomui ropmoH (MSH);
(akTOpBI POCTa U KOJOHUECTUMYJUPYIOIINE (PaKTOPBL, TAKHE KaK SHAEPMabHbIE (PaKTOPHI
pocta (EGF), rpanynounurapao-mMakpodaraibHblii KOJOHHECTUMYIHpYoLuil pakrop (GM-
CSF), tparchopmupyromue dpaxrops! pocra (TGF), takue xax TGFa, TGFp, uncynun u
uHcynuHononobuslie pakropel pocta (IGF-I, IGF-IT) G-CSF, M-CSF u GM-CSF [Burgess,
Immunology Today, 5, 155-8 (1984)]; dbakropsr pocta koposeeii ocnibl (VGF); dakropsr pocta
¢udbpodnactos (FGF); 6enku ¢ MeHbIIei MOJIEKYISIPHON MACCOM, TIOJUNEITH IbI, IENTHIBI 1
NEeNTHIHBIE TOPMOHBI, TAKHE Kak OOMOE3WH, raCTPHH, TaCTPUH-PIIIM3UHT NMENTU, TOJTyYeHHbIE
U3 TPOMOOIIUTOB (DAKTOPBI POCTA;, UHTEPISHKIH U IUTOKUHBI, TAKUE Kak nHTEpseikuH-2 (IL-2),
uHTepseHknH-6 (IL-6), paxTopsl, HHrHOUpPYOIINE JEHKEMUIO, KOJOHUECTUMYIHPYIOIUH
¢dakrop rpanynonutoB-makpodaros (GM-CSF); ButamuHbl, Takue Kak (oJjar; anonpoOTeHHbI 1
TJIMKOMPOTENHBI, Takue kKak Tpancdeppun [O'Keefe et al., 260 J. Biol. Chem. 932-7 (1985)];
CBSI3BIBAIOIIME caxap OENKH UJIH JUTIOMPOTEUHBI, TAKHE KaK JIEKTHHBI, MOJIEKYJIbI IEPEHOCSIINE
NUTaTENNbHbIE BELIECTBA B KJIETKY, M HU3KOMOJIEKYJSIPHbIE HHTUOUTOPBI, TAKHE KAK HHTHOUTOPBI
npocrar-crnenupuaeckoro MmeMopanHoro anruresa (PSMA) u HU3KOMOJNIEKyIApHbIE
uHruourops! Tupo3uHkuHa3e! (TKI), HemenTune! vnm ar00bIe APYryue MOJIEKYJIbI,
CBSI3BIBAIOIHECS C KJIETKOU, WJIH BELIECTBA, Take Kak OnoaktuBHble nmoinmMepsl (Dhar, et al,
Proc. Natl. Acad. Sci. 2008, 105, 17356-61); 6buoaktusnbie nenapumepsi (Lee, et al., Nat.
Biotechnol. 2005, 23, 1517-26; Almutairi, et al; Proc. Natl. Acad. Sci. 2009, 106, 685-90);
HaHouactuisl (Liong, et al, ACS Nano, 2008, 2, 1309-12; Medarova, et al, Nat. Med. 2007, 13,
372-7, Javier, et al, Bioconjugate Chem. 2008, 19, 1309-12); nunocomsi (Medinai, et al., Curr.
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Phar. Des. 2004, 10, 2981-9); supycusie karcunsi (Flenniken, et al., Viruses Nanotechnol. 2009,
327, 71-93).

OObIMHO, MOHOKJIOHAJIBHOE aHTUTEJIO SIBJISIETCS MPEANIOYTHTEIBHBIM B KAYECTBE areHTa
CBSI3BIBAIOIIETOCS C MOBEPXHOCTHBIM KJIETOYHBIM PELIETITOPOM, €CITH ITOAXOASIIEe
MOHOKJIOHAJIbHOE aHTUTEJNIO OCTYIMHO. M aHTUTENO MOKET ObITh MBIIIMHBIM, Y€JIOBEYECKHM,
I'YMaHU3UPOBAHHBIM, XUMEPHBIM WUJIH MOJYYEHHBIM U3 APYTUX BUIOB.

ITpou3BOACTBO AHTUTEN, UCMIOJIB3YEMbIX B HACTOSIIIEM M300PETEHNH, BKIIIOYAET MPOLIEIYPbI
in vivo wiu in vitro, wiu ux komOouHammu. CrnocoObl MOTyYeHHUs TOJUKIOHAIBHBIX
AHTHPELIETITOPHBIX ENTHIHBIX AHTHTEJ XOPOLIO U3BECTHBI B TAHHOHN 00J1aCTH TEXHUKH,
Harpumep, B mateHTe CLIIA Ne 4493795 (Nestor et al.). MOHOKJIOHaTIBHOE aHTUTENIO OOBIYHO
MOJIYHAOT MYTEM CITUSHUS KJIETOK MUEJIOMBI C KJIETKAMH CEJIe3€HKU MBILIH, KOTOpast ObLia
UMMyHH3UpOBaHa xenaembiM anturenoM (Kohler, G.; Milstein, C. (1975). Nature 256: 495-7).
ITonpoOHble mpouenypsl onucansl B «Antibodies--A Laboratory Manual», Harlow and Lane,
eds., Cold Spring Harbor Laboratory Press, New York (1988), koTopast BKiIto4€Ha B HACTOSILIHIA
IOKYMEHT MOCPENCTBOM CCBhUIKH. B HaCTHOCTH, MOHOKJIOHAJIBHBIE AHTHUTENA MOJYYAIOT
UMMYHH3AIHENH MBILIEH, KPBIC, XOMSKOB HIIH JIFOOOTO APYroro MIEKOMHUTAIOLIETO aHTHTEHOM,
NPEACTABISIFOIIUM HHTEPEC, TAKIM KaK MHTaKTHAsI KJIETKa-MHUIIE€Hb, aHTUT€HbI, BBIACICHHbIE U3
KJIETKH-MUIICHH, LEIbHBIA BUPYC, aTTEHYUPOBAHHBIN LIEIbHBIA BUPYC U BUPYCHBIE OSNKHU.
CruteHOIMTBHI OOBIYHO CIIMBAIOT C KJIETKAMH MHEJIOMBI € HCIIOJIb30BAHHEM OIS THIICHTJTUKOJIS
(IT2T") 6000. Cauteie ruOpUABI OTOMPAIOTCA MO UX YyBCTBUTENBbHOCTH K HAT (rumokcaHTHH-
aMUHONTEPUH-TUMHH). [ HOpHIOMBI, MPOAYLHPYIOLINE MOHOKJIOHAIBHOE aHTUTEJIO, IIPUTOTHOE
111 IPUMEHEHHS B TIPAKTUKE TAHHOTO N300pETeHNs], HACHTU(PULHPYIOTCS IO UX CIIOCOOHOCTH
UMMYHOPEAKTHBHO PearnupoBaTh C YKa3aHHBIMH PELeNTOPAaMH U HHTHOMPOBATh AKTUBHOCTh
peuenTopa Ha KJIEeTKaX-MULICHSX.

MOHOKJIOHAJIBHOE aHTHTEJIO, UCTIOIB3YEMOe B HACTOSIIEM H300pETEHUH, MOXKET OBITh
MOJIY4E€HO MyTeM WHULMUPOBAHUS KYJIbTYPhl MOHOKJIOHAIBHOW THOPHUIOMBI, coneprKateit
MUTATENBHYIO CPENy, COAePKAIIYI0 THOPHIOMY, KOTOpasi CEKPETHPYET MOJIEKYJIbI aHTUTEN
COOTBETCTBYIOLIEH aHTUTeHHON crietnpuaHOoCTU. KynbTypy MOoAnep KUBalOT B YCIOBHAX U B
TEYEHHE MePHOAa BPEMEHH, TOCTATOYHOT0, YTOOBI THOPUIOMA CEKPETHPOBAIA MOJIEKYJIBI
anturena B cpeny. Cpeny, comeprkalyio aHTUTENO, 3aTeM COOUParoT. MOJIEKYJIbl aHTUTEN MOTYT
OBITh 3aTE€M BBIZENIEHBI XOPOIIO U3BECTHBIMU METOJIAMH, TAKUMH Kak adduHHas XpoMaTorpadust
¢ OenkoM-A; aHMOHHAs, KAaTHOHHAs, TUAPO(OOHAsT MITH SKCKIIIO3HOHHAs XxpoMmartorpadust (B

YaCTHOCTH, TI0 CPOZACTBY K Crieln(pUIeCKOMY aHTUTeHy rocie Oenka A u xpomarorpadpun Ha
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KOJIOHKE, pa3AeNsiioleii MOJIEKYJIbI 1T pa3Mepy); LeHTpudyruposanue, nuddepeHnnaabHas
PacTBOPUMOCTD HITH JIF00Ast Apyrasi CTAHAAPTHAS METOUKA OYHCTKU OEJIKOB.

Cpenpl, npUroaHble I MPUTOTOBIICHHS JAHHBIX KOMITO3ULINH, XOPOIIO U3BECTHBI B TAHHON
00J1aCTH TEXHUKH U KOMMEPUYECKH JOCTYIIHBI, U BKIFOUAIOT CHHTETHYECKUE MMUTATEIIbHbIE CPEIIbL.
Tunu4HON CHHTETUYECKOU Cpeoil sIBJIsIeTCsl MUHUMAJIbHasi HeoOxonumas cpena JlynbOekko
(DMEM; Dulbecco et al., Virol. 8, 396 (1959)) ¢ nobasnenuem 4,5 r/n rimoko3sl, 0-20 MM
rimotamuHa, 0-20% QeranbHOM CHIBOPOTKH TENIEHKA, HECKOJIBKUX M.U. TSDKEJBIX METAJUIOB,
takux kak Cu, Mn, Fe wnu Zn, u T. 1., WiIn/v APYrUx TSOKENBIX METAJUIOB, NOOABIEHHBIX B
(dbopmMe UX CoJeil U C aHTUITEHOOOpa3oBaTeNieM, TAKIM KakK OJIOK-COMOJIUMED MOJTHOKCHUITHIICHA-
MOJTMOKCHUTTPOTIHIIEHA.

Kpowme Toro, nponyuupyroiine aHTUTeNa KJIETOUHbIE JJMHAN TaK)Ke MOTYT OBITh CO3JIaHbI C
MIOMOIIBIO METOAOB, OTJINYHBIX OT CJIUSHUS, TAKUX Kak mpsiMast Tpanchopmanust B-nmumbpounrtos
onkorenHoi JIHK unm Tpancdekius OHKOBUPYCOM, TAaKUM Kak BUpyc dmmteiHa-bappa (EBV,
TaK)Ke Ha3bIBaeMbIi reprecupycoM uenoseka 4 ( HHV-4)) wnu repniecBupyc, CBA3aHHBIH €
capkomoii Kanommn (KSHV). Cwm., marentsr CIITA Ne 4341761; 4399121, 4427783, 4444887,
4451570, 4466917, 4472500; 4491632, 4493890. MOHOKJIOHAILHOE AHTUTEJIO TAKKE MOXKET
OBITh MMOJIyYEHO Yepe3 aHTUPELIENITOPHBIH MENTH] TN TEeNTH/BI, CoAepKaiue KapOOKCHUIIBHBIHN
KOHEI[, YTO XOPOIIO U3BECTHO B AaHHOU oOnactu TexHuku. Cwm., Niman et al., Proc. Natl. Acad.
Sci. USA, 80: 4949-53 (1983), Geysen et al., Proc. Natl. Acad. Sci. USA, 82: 178-82 (1985); Lei
et al. Biochemistry 34(20): 6675-88, (1995). Kak npaBuio, aHTHPELIeNTOPHBIA NENTHI UITH
NEeNTUAHBIN aHAJIOT UCTIOJIB3YIOT JINOO OTAENBHO, THOO B BU/I€ KOHBIOTaTa C MMMYHOTE€HHBIM
HOCHTEJIEM, B KA4€CTBE HMMYHOT€HA [T TIOJYUYEHUS aHTUPELEeTITOPHBIX NENTHIHBIX
MOHOKJIOHAJIbHBIX aHTUTEIL.

CymecTByeTr TakxKe psii APYTrUX XOPOLIO U3BECTHBIX CIIOCOOOB MOJMYYESHUS
MOHOKJIOHAJIbHBIX aHTUTEJ B KAUECTBE CBSA3BIBAIOIIUX MOJIEKYJ B JAHHOM H300pETeHUH.
Oco0eHHO TONE3HBIMH SIBIISIFOTCS. METOIbI TIOJYUEHHUS TIOJHOCTBIO YEJIOBEUECKUX aHTUTEL.
OnHUM U3 METONIOB SIBJISIETCSI TEXHOJIOTHS (PAaroBOro AUCIUIES, KOTOPask MOXKET ObITh
UCTIOJIb30BaHA JUIsI BEIOOPA Psiia AHTUTEN YEJIOBEKa, CIIEL(PHUECKH CBS3BIBAIOIIIXCS C
AHTHI€HOM, C UCTIOJIB30BaHUEM METONIOB adpuHHOro odoramenus. Paroseiii aucIuIei ObLT
noAPOOHO OMHCAH B JIUTEPATYpe, U CO3JaHUE M CKPUHUHT OUOIHOTEK (ParoBOro mucruiest
XOPOLIO U3BECTHBI B JTAHHOH 0OJIaCTH TEXHUKH, CM., Harpumep, Dente et al, Gene. 148(1):7-13
(1994); Little et al, Biotechnol Adv. 12(3): 539-55 (1994); Clackson et al., Nature 352: 264-8
(1991); Huse et al., Science 246: 1275-81 (1989).
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MOHOKJIOHAIbHBIE aHTHTEJNA, TIOJTYYEHHBIE METOIOM THOPHIOMBI OT IPYroro BHA, KPOME
YeJIOBEeKA, TAKOTO KaK MbIIIb, MOTYT OBITh TYMaHHU3UPOBAHbL, YTOOBI H30€KaTh BBIPAOOTKH aHTH-
MBILIIHBIX YEJIOBEYECKUX aHTUTEN IPU BBEACHUH B OpraHu3M denoseka. Cpenu Hanbosee
pacrpoCTpaHEHHBIX METOAOB T'YMaHNU3ALMU aHTUTEN - TPAHCIUIAHTALUS 00JacTeH,
OTIPENEISIIOINX KOMIUIEMEHTAPHOCTh U TIOBTOPHAS Mepekianka. JlaHHbie criocoObl ObLIH
noaApoOHO omucaHbl, M., Hanpumep, mareHT CIITA Ne 5859205 u 6797492, Liu et al., Immunol
Rev. 222: 9-27 (2008); Almagro et al, Front Biosci. 13: 1619-33 (2008); Lazar et al, Mol
Immunol. 44(8): 1986-98 (2007); Li et al, Proc. Natl. Acad. Sci. U S A. 103(10): 3557-62
(2006), KaxapIi 13 KOTOPBIX BKJIIOYEH B TAHHBIH TOKYMEHT ITOCPEACTBOM CChUIKHU. [10THOCTBIO
YeJIOBEUECKUE aHTUTENA TAK)KE MOTYT OBITh MOJyUEHbI MyTEM IMMYHH3alIMA UMMYHOT€HA
TPAHCTEHHBIX MBIIIEH, KPOJUKOB, 00€3bsTH WM APYTHUX MIIEKOTIMTAIOLINX, HECYIIUX OOJIbIINE
YaCTH TSDKEJBIX U JIETKHUX LIeTell 4eIoBe4eckoro MMyHorao0ynrHa. [Ipamepamu Takux MbILIei
apsitoTes: Xenomouse. (Abgenix/Amgen), HuMAb-Mouse (Medarex/BMS), VelociMouse
(Regeneron), cm. Takxke nateHTbl CIIIA Ne 6596541, 6207418, 6150584, 6111166, 6075181,
5922545, 5661016, 5545806, 5436149 u 5569825. B Tepanuu yenoBeka BapuadeabHbie 00IacTh
MBILIN U KOHCTAHTHbIE 00JIACTH YEJIOBEKA TAKXKe MOKHO OOBEIUHHUTD JJISl CO3AHHMS TaK
HA3bIBAEMBIX «XUMEPHBIX aHTUTEN», KOTOPBIE SIBJISIFOTCS 3HAUUTENBHO MEHEE MIMMYHOTE€HHBIMU
115 yenoseka, ueM mbimmHbie mAb (Kipriyanov et al, Mol Biotechnol. 26: 39-60 (2004);,
Houdebine, Curr Opin Biotechnol. 13: 625-9 (2002), kaxxnast u3 KOTOPBIX BKJIFOYEHA B JAHHBIH
IOKYMEHT MOCPENCTBOM CChUIKH). KpoMme Toro, caiiT-HanpaBiieHHbIH MyTareHe3 B BapuaOeIbHOMI
o0JacTu aHTUTENAa MOXKET TIPUBOIUTH K aHTUTENY C OoJiee BBICOKOH ahpPUHHOCTBIO U
cnennUIHOCTBIO K ero antureny (Brannigan et al, Nat Rev Mol Cell Biol. 3: 964-70, (2002));
Adams et al, J Immunol Methods. 231: 249-60 (1999)) u 0OMeH KOHCTaHTHBIMHU OOJIACTSIMH
mAb MOXeT yAy4IIUTh €ro CocOOHOCTh ONMOCpenoBaTh 3G GeKTOpHbIE (PYHKIIUHN CBSI3BIBAHUS
LIUTOTOKCUYHOCTb.

AHTHTENa, UMMYHOCTIEIU(PHYHBIE OTHOCUTENIPHO aHTHI€HA 3JI0KAYECTBEHHOM KIIETKH,
TAKXKE€ MOTYT OBITh MOJy4eHbl KOMMEPUYECKHM MyTEM HJIH MTOJIYYEHBI JIFOOBIM CIIOCO00M,
W3BECTHBIM CIIELMAIUCTY B TAHHON OOJIACTH TEXHUKH, TAKIM KaK, HallpUMeEpP, METOIbI
XUMHYECKOTO CHHTE3a WM PEKOMOMHAHTHOH 3Kkcnpeccun. HykieoTHiHas mocneaoBaTelbHOCTb,
KOAUPYIOIIAst aHTUTENa, UMMYHOCTIEII(PHYHBIE K aHTUT€HY 3JI0KAYE€CTBEHHBIX KJIETOK, MOXKET
OBITH MOJTy4eHa KOMMEPYECKH, HanpuMmep, u3 0a3el faHHbIX GenBank nimn momgo6HO# Oa3bl
JAaHHBIX, IUTEPATYPHBIX MYyOIUKALMHI UITH ITyTeM OOBIYHOTO KJIOHHUPOBAHUS U CEKBEHUPOBAHUSL.

IMTomMuMo aHTHTENA, IENTUA WK OEJIOK, KOTOPBIE CBS3BIBAIOT/OIOKUPYOT/HAIIEIEHBI HIIH

KaKUM-JIHOO ApPpyrum o6pa30M BSaHMOHeﬁCTBYIOT C SMUTOIMaMU HUJIN COOTBETCTBYHOLIUMU
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peLenTopamMH Ha KJIETKe-MHIIEHH, MOTYT OBITh HCIIOJIb30BAHbI B KAUECTBE CBSI3bIBAIOIIEHCS
MOJIEKYJIbI. JlaHHBIE MeNTHABI WK OEITKH MOTYT MPENCTABIIATh COOOH 000 CirydaitHbIH
NEeNTHI WU OeJIKH, KOTOPbIE UMEIOT CPOACTBO K 3MUTOINAM HIIH COOTBETCTBYIOIIUM
peuenTopam, U OHH He 00s13aTeNIbHO JOJDKHBI MPUHAJIEKATh K CEMEHCTBY MMMYHOTJIOOYIJIMHOB.
JlaHHBIE TENTHBI MOTYT OBITh BBIIEJIEHBI C TIOMOLIBIO TOH YK€ METOIUKH, YTO HUCTIONB3YIOTCS
s antuten B (harosorom aucruiee (Szardenings, J Recept Signal Transduct Res. 2003, 23(4):
307-49). Mcnonp30BaHUE MENTHIOB U3 TAKUX CITyYalHBIX MENTHAHBIX ONOIHOTEK MOXKET OBITh
AHAJIOTUYHBIM aHTHUTENAM U (pparmMeHTaM aHTUTeN. CBS3BIBAIOILINE MOJIEKYIIbI IETITHAOB WITH
0eKOB MOTYT OBITh KOHBIOTHPOBAHBI WIIH CBSI3aHbI C OOJIBIINMH MOJIEKYJIAMU WA
MaTepHajaMH, TAKUMH KaK, HO He OTrpaHUYMBAsICh MU, ATbOYMHH, TIOJMMED, JTUIIOCOMA,
HAHOYACTHULIA, ACHAPUMED, TIPH YCIOBHUH, YTO TAKOE MPUCOEANHEHHE MTO3BOJISIET MENTHY HITH
OeNKy COXPaHUTb €r0 aHTHIE€HCBS3bIBAIOIIYIO CIEU(DUIHOCT.

ITprMepr! aHTUTEIN, UCTIONB3YEMBIX JJIs1 KOHBIOTHPOBAHHS JIEKAPCTBEHHBIX CPENICTB Yepes3
JMHKEPBI JAHHOTO U300PETEeHNUs sl ISUCHUS paKa, ayTOUMMYHHOTO 3a00JIeBaHNs W/ TN
WH(PEKIMOHHOTO 3a00JIeBaHMsI, BKIIIOYAIOT, HO He orpanmduBaroTcs umy, 3F8 (antu-GD2),
abarosomad (anTu-CA-125), abuukcnmad (antu-CD41 (uaterpun ansda-Ilb), anamnmymad
(aaTu-TNF-0), anekatymymab (antu-EpCAM, CD326), adpennmomad (antu-TNF-0);
adpyty3ymad (antu-CD20), anazuzymad merou (autu-VEGFR2 ), ALD518 (antu-IL-6),
anemty3ymad (kanmac, mabkammac, antu-CD52), antymomad (antu-CEA), anatymomal (aHTH-
TAG-72), anpykunazymad (IMA-638, antu-1L-13), anonuzymab (antu-HLA-DR), apriurymomad
(aatu-CEA), acemnzymad (antu-L-cenextun (CD62L), arnmuzymab (Tounnmusymad, akrempa,
poakrempa, anTu-IL-6 penenrop), atopoanmymad (aHTH pe3yc-akrop), bannHey3ymad (aHTH-
6era-amunounn), 6azumkcumad (cumysiekt, antTu-CD25 (a-uemns penenropa I1L-2)),
6aButykcumab (antu-pocharnannceput), bekrymomad (mumbockan, antu-CD22), 6ennmymad
(6ennucra, mumdocrar-B, antu-BAFF), 6enpanmsymad (autu-CD125), Geprunmmymad (aHTH-
CCL11 (porakcun-1)), becunecomad (cuuaTumMyH, aHTU-CEA-CBS3aHHBIN aHTUT€H),
6eBaunzymad (aBactus, anTH- VEGF-A), bunmpomad (udpucunt, antu-¢pudpuH Il Oera-iens),
ousary3ymab (antu-CD44 v6), bnmunarymomad (BiTe antu-CD19), 6pentykcumad (cAC10,
antn-CD30 TNFRSF8), Opsxunymad (antu-1L-12, IL-23) xanakuaymad (unapuc, antu-1L-1),
kaHTy3ymao (C242 , antu-CanAg), kanpomad, katymakcomad (pemosad, antu-EpCAM, aHTu-
CD3), CC49 (antu-TAG-72), uenenuszymad (antu-CD4), nepronuszymad reroj (IMM3H1a aHTH-
TNF-a), uerykcumab ( spoutykc, IMC-C225, antu-EGFR), nurary3symad 6oratokc (aHTH-
EpCAM), uukcyry3ymad (antu-IGF-1), knenonukcumad (antu-CD4), knuBaty3ymad (aHTH-
MUCT), xonatrymymad (antu-TRAIL-R2), CR6261 (arTH-rpunm A reMarritoTHHHUH),
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narery3ymab (antu-CD40), naknmusymad (3enanakc, antu-CD25 (o-uens penentopa 1L-2)),
napatymymab (antu-CD38 (tuknndeckas AJ1d-pubdoza ruaponasa), neHo3ymad (poJjma , aHTH-
RANKL), nerymomad (antu-B-nmumdoma kinerkn), nopaumomad, TOPIUKCH3YMa0,
skpomekcumad (antu-GD3 ranrnmosun), skynuzymad (commpuc, antu-C3S), snodakomad (aHTu-
SHIOTOKCHUH), sapekosioMad (panopekc, MAb17-1A, autu-EpCAM), apanm3ymadb (panTusa,
antu-LFA-1 (CD11a)), a¢pyarymad (mukorpad, antu-Hsp90), snory3symabd (antu-SLAMF7),
sncumumomad (antu-1L-6), sanmumomab neron (antu-ICAM-1 (CD54)), snurymomab (anTu-
SMUCHANNH), 311paty3yMad (antu-CD22), spnusymab (antu-ITGB2 (CD18)), sprymakcomad
(pexcomys, antn-HER2/neu, CD3), sTapanusymab (aberpuH, aHTUMHTETPUH 0x33),
skcOnBHPYMal (MMOBEPXHOCTHBIN aHTHIeH renatuta B), ¢panonecomald (HeiTpocmek, aHTH-
CD15), dpapanmumomab (anTunHTEpPEepOHOBBIH peuenTop), Gpapneryszymad (anTudonaTHbIi
peuentop 1), penBuzymad (aHTU-peCTUPATOPHBIN CHHIIUTHAJIBHBIN BUPYC), he3aknHyMald (aHTH-
IL-22), pururymymad (antu-IGF-1 peuenrop), pornomzymad (antu-IFN-v), popaBupymad
(TIMKOMIPOTENH MPOTHB BHpyca OemmeHcTsa), ppesoanmymad (aHTH-TGF-P), ramikcnmald (aHTH-
CD80), ranrenymab (antu-6era-amusnonn), rapummomad (antu-CD147 (6azurun)),
remty3ymad (aatu-CD33), rupertykcumad (aHTHKapOOHOBaAs aHrHapasa 9), rimembatyMmymad
(CR 011, antu-GPNMB), romumymad (cummnonw, antu-TNF-a), romunmukcumad (antu-CD23
(IgE-peuenTop)), nbanuzymabd (ant-CD4), ubpurymomab (antu-CD20), uroBomad
(mamumanmc-125, antu -CA-125), umupomad (MalioCyLIMHT, aHTUKAPAHATbHBIA MHO3HH ),
uHpukcumad (pemukan, antu-TNF-a), uarerymymad (antu-CDS5S1), nnonumomad (antu-CD25
(a-uens penentopa IL-2)), mroty3ymMad (antu-CD22), nnunmumymadb (aatu-CD152),
upatymymad (antu-CD30 (TNFRSFB)), kenukcumab (ant-CD4), naberysymabd (CEA-cup,
antu-CEA), nebpuknuzymad (antu-I1L-13) , nemanecomad (antu-NCA-90 (rpanyaouuTapHbIi
antureH)), nepaenumymad (antu-TGF Gera 2), nekcarymymad (antu-TRAIL-R2), ntnOuBupymad
(oBepxHOCTHBIN aHTUTEH renaruta B), muaTy3ymab (antu-CD33), nykarymymab (antu-CD40),
momukcnmad (antu-CD23 (IgE-peuenTop), manatymymab (anTu-TRAIL-R1), Mmacnmumomad
(aatu-T-kjerounslil perentop), Matysymad (antu-EGFR), menonmsymab (Oocatpusi, antu-11L-
5), merenumymab (antu-TGF Gera 1), munarysymab (antu-CD74), munperymomad (antu-TAG-
72), murymomad (BEC-2, antu-GD3 ranrnmmosun), MmoponumyMad (aHTH-pe3yc-pakTop),
MOTaBU3yMald (HyMaKc, aHTH-PECITUPATOPHBIN CHHIUTHAIBHBIN BUPYC), MypoMoHat-CD3
(oprokion OKT3, antn-CD3), Hakonomab (anTu-C242), Hantymomad (antu-5T4), Haranmsymad
(Trcabpu, aHTH-UHTETPHH 04), HebakyMad (aHTUIHIOTOKCHH), HeruTyMyMab (aHTH-EGFR),
Hepenmumomad (antu-TNF-a), HumoTty3ymad (tepaumm, tepanok, antu-EGFR), Hoderymomad,

okpenuszymad (antu-CD20), onynumomab (adonmumomad, antu-LFA-1 (CD11a)), oparymymad
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(apsepa, antu-CD20), onaparymad (antu-PDGF-Ra), omanuzymad (kconaup, antu-IgE Fc
obnacte), onopty3ymad (antu-EpCAM), operosomad (oBapekc, antu-CA-125), orenukcnuzymad
(arTu-CD3), marnbakcnmad (aHTHIMNOTEHRX0eBAast KHCIIOTA), MAIMBU3YMa0 (CHHAITKIC,
ab00CHHAIKIC, AaHTH-PECTTUPATOPHBIN CUHIUTHAJIBHBIN BUPYC), TAHUTYMyMad (BEKTHOHUKC,
ABX-EGF, antu-EGFR) , manobakymad (antu-Pseudomonas aeruginosa), mackonuzymad (aHTH-
IL-4), nemtymomad (teparus, antui-MUC1), nepry3ymad (omuautapr, 2C4, antu-HER2 / neu),
nekcenu3zymad (aHTu-CS), muHTyMOMab (aHTH-aI€HOKAPIIUHOMBI AHTUT'€H), IPHITUKCUMA0
(arTu-CDA4), npurymymad (antu-sumentuHa), PRO 140 (antu- CCRS), pakorymomad (1E10,
anTu-(N-rnukonmHeiipamunoBas kuciota (NeuGe, NGNA)-raurimosunst GM3)),
padusupymab (rmukonpoTenH npoTus OemeHcTBa), pamykupymad (antu-VEGFR2),
panuduszymad (mouenTtuc, antu- VEGF-A), pakcubakymad (aHTH-cUOMpCKast si3Ba TOKCHH,
3aIUTHBIN aHTUTEH), peraBupyMad (aHTH-LUTOMETANIOBUPYCHBIH MIMKONpoTenH B), pecin3ymad
(arTH-IL-5), punotymymad (antu-HGF), purykcumad (madtepa, purykcaamad, antu-CD20),
pobarymymad (antu-1GF-1 penentop), pontanuzymad (antu-IFN-a), posenusymad (eykapecr,
antu-CD11, CD18), pymmsymab (anrosa, antu-CD154 ( CD40L)), catymomab (ant-TAG-72),
ceBUpyMald (aHTH-LUTOMeETaJoBUpYC), cnOpoTy3ymad (antu-FAP), cudanmmymad (antu-IFN-a),
cuntykenmab (antu-IL-6), curmzymad (antu-CD2) ), (emapt) MI9S (antu-CD33),
conanesymad (aHtu-0Oeta-amusionn), coHenm3yMad (antu-chunrosus-1-gocdar), conryzymad
(aHTH-3MIU3KANINH), cTaMysTyMad (aHTU-MHOCTATHH), cyjecoMald (netikockaH, (aHTU-NCA-90
(rpaHyOLMTAPHBINA AHTUTEH), TakaTy3ymad (aHtu-anbda-peronporenH), Tanonusymad (aHTH-
UHTETpUH amnfPs), Tanmuzymad (antu-IgE), Tanesymad (antu-NGF), tammurymomad (antu-CD19),
tepudazymad (aypekcuc, (aHTH-arTIIOTHHUPYIOIUHN (akTop A), TeTuMoMad, TeHATyMOMao
(arTu-renacuuH C), reHenmukcumad (antu-CD40), rerumzymad (antu-CD3), TGN1412 (anTtu-
CD28), Tummnumymad (tpemenumymad, (antu-CTLA-4)), turatysyma0 (antu-TRAIL-R2),
TNX-650 (antu-IL-13), Tomunmusymab (aTnmuzymad, akrempa, poakrempa, (aHTu-I1L-6
peuenTop)), Topammzymad (antu-CD154 (CD40L)), Tosurymomad (antu-CD20), Tpacty3ymad
(repuentus, (anT-HER2/neu), Tpemenumymad (antu-CTLA-4), TykoTy3ymMal HeTMOIeHKIuH
(artu-EpCAM), TyBupymMab (Bupyc anturenarura B), yprokcasymab (antu-Escherichia coli),
ycreknnymal (crenapa, antu-I1L-12, [L-23), Bananukcumad (antu-AOC3 (VAP-1)),
Bepoam3ymad ((aHTUHHTErpuH 047), BenTy3ymad (antu-CD20), Benannmomad (antu-AOC3
(VAP-1)), Bmzmnuzymad (HysuoH, anTu-CD3), BUTaKCHH (aHTUCOCYAUCTHIN UHTErpHH avb3),
BOJIOIMKCUMAO (AHTUHMHTETPUH 05031), BOTyMyMad (XIOMacCIeKT, TPOTUBOOIYXOJIEBbIA AaHTUT'€H
CTAA16.88), 3anyrymymad (xtomakc-EGFr, (antu-EGFR), 3anonmumymad (xromakc-CD4, anTu-
CD4), 3upamymab (antu-CD147 (6a3urun)), 3omumomad (antu-CDS), stanepcent (3H0pen®),
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anedacent (ameBuB®), abaracent (opeHcua®), punonacent (apkanuct), 14F7 [anTu-IRP-2
(cxene3o-perynupyromuii 6enok 2)], 14G2a (antu-GD2 ranrmuosun , ot Har. Pak MHCT. muist
MEJIAHOMBI U COJTUIIHBIX onyxodei), J591 (antu-PSMA, Betin Koprenickas MmenuiuHcKas
IIKOJIa JUIsl paka mpoctathl), 225.28S [anTi-HMW-MAA (BBICOKOMOJNIEKYJIIPHBIH MeJlaHOMa
accounnpoBaHHbIl anTHreH), Sorin Radiofarmaci S_ R L. (Munan, Utanus) st MexaHOMBI|,
COL-1 (antn-CEACAM3, CGM1, ot Hau. Pak HUuct. CIIIA aist KOJOPEKTaNIbHOTO U
xenynouHoro paka), CYT-356 (Onkonran®, nist paka mpocratsl), HNK20 (Opa Bakc Uuk. nns
pecrupaToOpHO-CHHIIUTHAIBHOTO BUpyca), nMMypaut (ot Mmmyromennkce ms HXJI), Lym-1
(aatu-HLA-DR10, ITeperpun @apm. anist oHKoJorH4eckux 3adonesannii), MAK-195F [anTu-
TNF (daxrop Hekposa onyxonu, TNFA, TNF-ansda; TNFSF2), or A66o1/KHomn nns
cencrrueckoro Tokcudeckoro moka], MEDI-500 [T10B9, antu-CD3, TRof (T knerounsiii
penentop anbga/bera), kKoMIUIeKCHbIH, OT MenliMmbion MHK. 1T peakiiuu « TpaHCIIIAHTAT
npotus xo3stHay, RING SCAN [anTu-TAG 72 (cBA3aHHBIN C ONMyXOJIbIO MIMKONMPOTEHUH 72), OT
Heomnpo6 Kopm. myst paka MOJOYHOM JKeJie3bl, TOJICTON KUIIKU | MPSIMOU KHUINKH |, aBUIIUAHH (
antu-EPCAM (Monexyia aare3nu SMuTeNnaibHbIX KIeTok), aHTu-TACSTD1 (kanbuneBbii
CHUTHAJIbHBIN npeobpa3oBarens 1, CBA3aHHBIN ¢ OMyXoubio), aHTU-GA733-2 (Genok,
ACCOLMHPOBAHHBIN € OMYyXOJIbIO JKEIYIOYHO-KHIIEYHOrO TpakTa 2), anTH-EGP-2
(anurenunanbhbiil rukonporeut 2); KSA; KS1/4-anturen; M4S; onyxonebiii antures 17-1A,
CD326 ot HeoPuxc Kopm. m1st paka TOJICTON KULIKH, SMYHUKOB, MPEACTATEIHbHOM JKeJe3bl U
HXJI]; mumdpormn (Mmmynomenuke, Heto [Ixepen), cmapt ID10 (ITporeun du3aiin JIa0c),
onkonnM (Texknuknon Unk., Kanudopuus), ammomron (buoTpancrnant, Kanudopnust), antu-
VEGF (I'enentek, Kamudopnus), CEAcide (Mmmynomenuke, Heto JIxxepcn), IMC-1C11
(MmKnosn, Hero [xxepen) u nerykcumad (MmKion, Heto [Lxepcn).

Jlpyrue aHTUTENa B KAYECTBE MOJIEKYJI/JIMTAH/IOB, CBA3BIBAIOIINXCS C KJIETKOH BKIIIOYALOT,
HO HE OrPaHUYHUBAIOTCA UMH, aHTHTENA K CIeNYIOIUM aHTureHam: amuHonentuaasa N (CD13),
anHexkcuH Al, B7-H3 (CD276, paznuunsie Buabl paka), CA125 (suunukn), CA15-3
(xapumHOMBI), CA19-9 (kapumnnomsl), L6 (kapuunomsl), Lewis Y (kapunnomsr), Lewis X
(kapumHOMBI), anbda-heronporenH (kapuuHOMBI), CA242 (KOJOPEKTATBHBIN), TUIALlEHTapHAS
menovnas gocdaraza (KapLUHHOMBI), TPOCTAT-CrieNH(pIUecKUii aHTUTEH (pakK MPOCTaTHhI),
npocratuieckas KucioTHas ¢ocdarasa (pak mpocTaTsl), STUAEPMaIbHBIN (pakTop pocra
(xapumaOMBI), CD2 (Oone3np Xomkkuna, HXJI mumdoma, MHOKecTBeHHAs1 Muesioma), CD3-
sncunoH (T-knerounas mumdoma, pak JErkuX, pak MOJIOYHOM Kele3bl, pak SUYHUKOB,
ayTOMMMYHHbIE 3a00JIeBaHs, 3JI0KauecTBeHHBIH acuuT), CD19 (3nokauecTBeHHbIe OMyX0H B-

kierok), CD20 (Hexomxkkuackas nuMmdoma), CD22 (neiikos, mumpoma, MHOKECTBEHHAS
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muenoma, CKB), CD30 (mumdpoma XomxkuHa), CD33 (n1etiko3, ayrTouMMyHHbIE 3a00J1€BaHuUs),
CD38 (MuokecTBeHHast muenoma), CD40 (mumdoma, MHOKeCTBeHHAsT Muesioma, Jieliko3 (CLL)),
CD51 (meracratuueckast MenaHoMa, capkoma), CD52 (nefiko3), CDS56 (MenKoKIETOUHBIH pak
JIETKUX, PaK SMYHUKOB, KJIETOUHAs KapUUHOMa MepKes 1 JKUKask OMyXO0Jb, MHOKECTBEHHAS
muesioma), CD66e (pak), CD70 (MeTacTaTU4eCKHil MOYEYHO-KJIETOYHBIA PaK U HEXOIKKUHCKAST
mmpoma), CD74 (MHO)kecTBeHHast muenoMa), CD80 (mumdoma), CDO8 (pak), MyuuH
(xapumHOoMa), CD221 (comunubie onyxonn), CD227 (pak MOJIOUHOH JKeJIe3bl, paK sSIMUHUKOB),
CD262 (HMPJI n npyrue Bunel paka), CD309 (pak ssuaankoB), CD326 (conunHbIe OMyXoJn),
CEACAM3 (xonopekTalbHbIN pak, pak xenyaka), CEACAMS (kapuuHo3MOpHOHANIBHBINA
antures; CEA, CD66¢) (pak MOJIOYHOH JkeJe3bl, KOJOPEKTAJIbHBIN paKk U pak Jerkux), DLL3
(delta-momo6nwIii-3), DLL4 (delta-mono6ueiii-4), EGFR (penenTtop anunepmanbHoro akropa
pocra, pasnuunbie Buabl paka), CTLA4 (menanoma), CXCR4 (CD184 , reMoOHKOJIOTHS,
cosuaHble onyxoun), 3anoriauH (CD105, comupabie onyxonu), EPCAM (Monekyina aare3nu
SMUTETHANBHBIX KJIETOK, PAK MOYEBOTO ITy3bIPs, TOJIOBBI, IIEH, TOJICTOH KHIIKH,
npexncratenbHoi xene3bl, HXJI u suaankos), ERBB2 (penenrtop snunepmanbHoro ¢akropa
pocTa 2; pak Jerkux, MoJo49HOH skenessl, mpocratel), FCGR1 (ayronmmyHHBIE 3a0071€BaHMs),
FOLR (peuenrop ¢onara, pak sudaukoB), ranrino3nn GD2 (pak), G-28 (aHTUreH MIMKONIUITHIA
KJIETOYHOH MOBEPXHOCTH, MeNaHoMa), uanoturt GD3 (pak), 6enku TemnoBoro moka (pak),
HERI (pak nerkux, pax sxenynka), HER2 (pak Moio4HO# xenesbl, Jerkux u ssmuHukos), HLA-
DR10 (HXJI), HLA-DRB (HXJI, B-xieTouHblii 1€fiK03), XOPUOHHYECKHI TOHAIOTPOIIUH
yenoseka (kapuuaoma), IGF1R (penentop nHcymHOTION00HOTO (hakTopa pocta 1, conumaHbie
OTyXOJIH, pak KpoeH), peuentop IL-2 (penenrop untepneiikuna 2, T-KIeTOYHBIN JIEHKO3 U
mumpomer), IL-6R (penentop nHTEpIEHKIHA 6, MHOXKECTBEHHAs1 Muenoma, RA, Oone3Hb
Kacrenmana, IL6-3aBucumMble onyxonn), uHTerpussl (avB3, aSP1, a6p4, allp3, aSPS, avPs, nns
pa3nuuHbIX BUAOB paka), MAGE-1 (kapunnomsr), MAGE-2 (kapuunomsr), MAGE-3
(xapumHOMBI), MAGE 4 (kapuiHOMBI), penenTop aHTU-TpancheppuHa (KapuuHOMBI), p97
(mMenanoma), MS4A1 (memOpanHOTrO oxBaTa 4-X TOMEHHBIN 4jieH | moacemeicTa A,
MEJIKOKJIETOUHBIN pak jerkux, HXJI), HykJ1eonuH, OHKOTeHHbIH MPoAyKT Neu (KapLHOMBI),
P21 (xapunHomsl), maparon aHTH-(N-TIIHKOJIMIHEHPAMUHOBON KUCIIOTBI, PaK MOJIOYHOM
xene3bl, MenaHoMma), PLAP-nmono6Has menounas ¢ocdarasza simuka (pak SUIHUKOB, paK STUUKA),
PSMA (onyxomu poctatsl), PSA (pak npoctarsr), ROBO4, TAG 72 (accounnpoBaHHBIH ¢
OTIYXOJIBIO TTUKOTIPOTeNH 72, AML, pak keiynKa, KOJOPEKTaJIbHbIN pak, pak ssMuHUKOB), T-
KJIETOYHBIN TpaHcMeMOpaHHbIi 6emnok (pak), Tie (CD202b), TNFRSF10B (unen

cymepceMeiicTBa perentopos (akxropa Hekposa onyxoseit 10B, pak), TNFRSF13B (unen
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cyrmepceMeiicTBa perenTopos pakropa HeKpo3a onyxojeit 13B, MHOkeCcTBEHHAsI MUeNIoMa,
HXJI, npyrue sunet paka, RA u SLE), TPBG (rnmukonporeun tpodobiacra,
noyedHo-kiero4Has kapunHoma), TRAIL-R1 (peuentop 1 nmuranaa HHAyLHUPYIOLIETO HEKPO3
anonto3 onyxounu, tumboma, HXJL, konopekranbHblil pak, pak jserkux), VCAM-1 (CD106,
menanoma), VEGF, VEGF-A, VEGF-2 (CD309) (pa3nuunble BUab! paka). e paccMoTpeHbl
HEKOTOpbIE APYTHe OMyXOJIb ACCOLIMUPOBAHHbBIE AHTHI'€HBI, PACTIO3HABAEMbIEC AHTUTEIIAMH
(Gerber, et al, mAbs 1:3, 247-53 (2009); Novellino et al, Cancer Immunol Immunother. 54(3),
187-207 (2005). Franke, et al, Cancer Biother Radiopharm. 2000, 15, 459-76).

ATEHTBI, CBA3BIBAIOINUECS C KIETKOMH, OoJiee MPennouTHTEIbHBIE AaHTUTENA, MOTYT
NPEACTABIATH COOO0H FOObIE areHThI, KOTOPBIE CITIOCOOHBI CBA3BIBATHCS C OMYXOJEBBIMU
KJIETKaMHU, HTHPUIUPOBAHHBIMU BHPYCOM KJIETKAMH, HH(PHUIIMPOBAHHBIE MUKPOOPTaHU3MaMHU
KJIETKaMHU, HTHQHUIUPOBAHHBIE MTAPA3UTOM KJIETKAMH, ayTONMMYHHBIMH KJIETKaMH,
AKTUBUPOBAHHBIMH KJIETKAMH, MUEJIOMHBIMHU KJIETKAMH, aKTUBHPOBAaHHBIMH T-KyieTKamu, B-
KJIETKaMU WJIA MeJIJaHOLMTaMU. boJjiee KOHKPETHO, areHThI, CBSI3bIBAIOLIUECS C KIIETKOH MOTYT
OBITh JTFOOBIMU areHTaMH/MOJIEKYJIAMH, CTIOCOOHBIMHU CBS3BIBATHCS C JIFOOBIM U3 CIETYFOIIHX
anTureHos wim peuentopos: CD2, CD2R, CD3, CD3gd, CD3e, CD4, CDS5, CD6, CD7, CD8,
CD8a, CD8b, CD9, CD10, CD11a, CD11b, CD1l1¢c, CD12, CD12w, CD13, CD14, CD15,
CD15s, CD15u, CD16, CD16a, CD16b, CD17, CDw17, CD18, CD19, CD20, CD21, CD22,
CD23, CD24, CD25, CD26, CD27, CD28, CD29, CD30, CD31, CD32, CD33, CD34, CD35,
CD36, CD37, CD38, CD39, CD40, CD41, CD42, CD42a, CD42b, CD42c, CD42d, CDA43,
CD44, CD44R, CD45, CD45RA, CD45RB, CD45RO, CD46, CD47, CD47R, CD48, CD49a,
CD49b, CD49c, CD49%¢, CD49%, CD50, CDS1, CD52, CDS3, CD54, CD55,CD56, CD57, CDSS,
CD59, CD60, CD60a, CD60b, CD60c, CD61, CD62E, CD62L, CD62P, CD63, CD64, CD6S,
CD65s, CD66, CD66a, CD66b, CD66¢c, CD66d, CD66e, CD66f, CD67, CD68, CD69, CD70,
CD71, CD72, CD73, CD74, CD74, CD75, CD75s, CD76, CD77, CD78, CD79, CD79a, CD7%
CD80, CD81, CD82, CD83, CD84, CDw84, CD8S5, CD86, CD87, CD88, CD89, CD90, CD91,
CD92, CDw92, CD93, CD9%4, CD95, CD9%6, CD97, CD98, CD99, CD99R, CD100, CD101,
CD102, CD103, CD104, CD105, CD106, CD107, CD107a, CD107b, CD108, CD109, CD110,
CDI111, CD112, CD113, CDw113, CD114, CD115, CD116, CD117, CD118, CD119, CDw119,
CD120a, CD120b, CD121a, CD121b, CDwI121b, CD122, CD123, CDw123, CD124, CD125,
CDw125, CD126, CD127, CD128, CDw128, CD129, CD130, CD131, CDw131, CD132,
CD133, CD134, CD135, CD136, CDw136, CD137, CDw137, CD138, CD139, CD140a,
CD140b, CD141, CD142, CD143, CD144, CD145, CDw145, CD146, CD147, CD148, CD149,
CD150, CD151, CD152, CD153, CD154, CD155, CD156a, CD156b, CDw156¢, CD157,

2
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CD158a, CD158b, CD159a, CD159, CD159¢c, CD160, CD161, CD162, CD162R, CD163,
CD164, CD165, CD166, CD167, CD167a, CD168, CD169, CD170, CD171, CD172a, CD172b,
CD172¢g, CD173, CD174, CD175, CD175s, CD176, CD177, CD178, CD179, CD180, CD181,
CD182, CD183, CD184, CD185, CD186, CDw186, CD187, CD188, CD189, CD190, Cd191,
CD192, CD193, CD19%4, CD195, CD196, CD197, CD198, CDw198, CD199, CDw199, CD200,
CD200a, CD200b, CD201, CD202, CD202b, CD203, CD203¢c, CD204, CD205, CD206, CD207,
CD208, CD209, CD210, CDw210, CD212, CD213al, CD213a2, CDw217, CDw218a,
CDw218b, CD220, CD221, CD222, CD223, CD224, CD225, CD226, CD227, CD228, CD229,
CD230, CD231, CD232, CD233, CD234, CD235a, CD235ab, CD235b, CD236, CD236R,
CD238, CD239, CD240, CD240CE, CD240D, CD241, CD242, CD243, CD244, CD245,
CD246, CD247, CD248, CD249, CD252, CD253, CD254, CD256, CD257, CD258, CD261,
CD262, CD263, CD265, CD266, CD267, CD268, CD269, CD271, CD273, CD274, CD275,
CD276 (B7-H3), CD277, CD278, CD279, CD280, CD281, CD282, CD283, CD284, CD289,
CD292, CDw293, CD29%4, CD295, CD296, CD297, CD298, CD299, CD300a, CD300c,
CD300e, CD301, CD302, CD303, CD304, CD305, CD306, CD309, CD312, CD314, CD315,
CD316, CD317, CD318, CD319, CD320, CD321, CD322, CD324, CDw325, CD326, CDw327,
CDw328, CDw329, CD331, CD332, CD333, CD334, CD335, CD336, CD337, CDw338,
CD339, 4-1BB, 5AC, 5T4 (rnmukonpoteun Tpododnacra, TPBG, 5T4, Wnt-akruBupyemsiit
uHruouropHeri pakrop 1 mmu WAIF1), anenokaprumHomanantures, AGS-5, AGS-22M6,
AxrtuBuH-penientop-nogooHas kuHasza 1, AFP, AKAP-4, ALK, anea-unreprpun, ansda- v
Oerad, amuHO-nIenTHRa3a N, amutony 6eTa, perenTop aHApOreHa, aHTUOMO3THH 2, aHTHOMIOS THH
3, aHHeKCHH A, TOKCUH-3AIIUTHBIN aHTUTeH CUOMPCKOH S3BBI, PEeLIENITOp aHTH-TpaHCheppHHa,
AOC3 (VAP-1), B7-H3, Bacillus anthracisanthrax, BAFF (¢akrop akTuBauuu B-knetok) ),
kietka B-mumdomsl, ber-abl, 6ombesnn, BORIS, C5, anturen C242, CA125 (yrieBoaHbIit
anturen 125, MUC16), CA-IX (umun CAIX, kapboanrunpasa 9), CALLA, CanAg, Canis lupus
familiaris IL31, xkapboanrunpasa IX, cepaeunsiii muozun, CCL11 (CC-motuB, xemokuHa 11),
CCR4 (peuentop C-C xemokuna tuna 4, CD194), CCRS, CD3E (sncunon), CEA
(xapumHOosMOproHanbHbl anTUreH), CEACAM3, CEACAMS (kapuuHO3IMOPHOHAIBHBIN
anrures), CFD (¢akrop D), Ch4DS5, xonenucrokunns 2 (CCK2R), CLDN18 (knayaunn-18),
arrmotuHupyomuid gakrop A, CRIPTO, FCSFIR (peuentop KOJOHUECTUMYTHPYIOIIETO
¢axropa 1, CD115), CSF2 (xononuecTuMynupyomuii pakrop 2, rpaHyI0LUTapHO-
MakpodaranpHbiil Kononuectumymupyomuii gpakrop (GM-CSF)), CTLA4 (LUTOTOKCHYECKHI
6enok 4, accounuposanHsblil ¢ T-mumpormramu), onyxonespiid antureH CTAA16.88, CXCR4

(CD184), C-X-C xeMOKHHOBBIH perentop tuna 4, nukinndeckas AJ®-pubosa runpoasa,
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nukiuH B1, CYP1B1, nutoMeranoBupyc, HUTOMErajJOBUPYCHBIN TITUKONIpoTenH B, naburaTpaH,
DLL3 (menvra-nonobusriit murann 3), DLL4 (nenbra-nonoOusiii murann 4), DPP4 (nunentummn-
nentunasza 4) DRS (peuentop cmeptu 5), TokcuH tuna | kumewynol nanouku E.coli, TokcuH
tumna 2 kumeyHoi nanodku E.coli, ED-B, EGFL7 (EGF-nono0Hbili 6ok, coaep Kalinii JOMeH
7), EGFR, EGFRII, EGFRVIII, sanoraun (CD105), peuenTtop sunoTenuHa B, SHIOTOKCHH,
EpCAM (Monekyna aare3nu SIUTENHANbHBIX Ki1eToK), EphA2, snmsuanuy, ERBB2 (peuentop
snuaepMaibHoro akropa pocra 2), ERBB3, ERG (ren ciusitnust TMPRSS2 ETS), Escherichia
coli, ETV6-AML, FAP (Genok anbda axruaiuu ¢udpodnacros), FCGR1, anbda-
deronportenn, ¢pudpuH 11, Gera-1ienb, TONOTHUTENBHBIN JoMeH (pudbpoHekTnHa-B, FOLR
(ponatHbIii perienitop), anbha-penentop donara, ponarrunpoiasa, Fos-accounnpoBaHHbIT
anTureH 1, 6enok F pecnmupaTtopHO-CHHIIUTHAIILHOTO BUPYCA, CBS3aHHBIN C 03KOTOM PELENTOp,
¢dyxozun GM1, GD2 ranrnmuo3un, G-28 (aHTUreH rIMKOJIMINAA KIETOYHOH noBepxHocTr), GD3
unanoturn, GloboH, rnmunukan 3, N-rmukonunHeipamuHoBas kuciota, GM3, a-1iens perentopa
GMCSF, dakrop nuddepenuposku pocra 8, GP100, GPNMB (TpaHncMeMOpaHHBIH
rimkonporenH NMB), GUCY2C (ryanunaruuknasa 2C, ryaamnuiiukiaza C (GC-C),
KUIIeYHas T'YaHMJIATIHKIIA3a, PEeLenTop ryanuiaruukiasa C, penentop TepMoCTaOHIbHOTO
suTepoTokcuHa (hSTAR), Genku TemoBOro moka, reMarrjl0THHIH, TOBEPXHOCTHBIN aHTUTeH
renatuta B, Bupyc renatuta B, HER1 (peuentop 1 smugepmaipbHOro (hakTopa pocTa 4eJioBeKa),
HER2, HER2/neu, HER3 (ERBB-3), IgG4, HGF/SF (¢akTop pocra renaronutos/pakTop
paccessansi), HHGFR, BUU-1, kommiekc rucronos, HLA-DR (aHTUreH IEHKOIMTOB YeIOBEKa),
HLA-DR10, HLA-DRB, HMWMAA, xopuonuueckuii roHanotponux denoseka, HNGF,
pa3bpoc kuHaza penenropa paccesaust, HPV E6/E7, Hsp90, hTERT, ICAM-1 (monexy:a
mexkierouHon aaresuu 1), mauotun, IGF1R (IGF-1, penenrrop uncynuHOMog00HOTO (hakTopa
pocta 1), IGHE, IFN- v , remarmotunus Bupyca rpunmna, IgE, IgE obnacts Fc, IGHE,
uHTepneiikunbl (Hanpumep, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-6R, IL-7, IL-8, IL-9, IL-10, IL-
11, IL-12, IL-13, IL-15, IL-17, IL-17A, 1L-18, IL-19, IL-20, 1L-21, 1L-22, TL.-23, IL-27 uu IL-
28 ), IL31RA, ILGF2 (uncynurononoOHbIi (akTop pocta 2), uHTerprHbI (04, ampB3, avp3, asP7,
aSB1, a6p4, a7B7,allB3, aSPS, avpS), uatepdepon ramma-uHIyHUpPOBaHHBIH Oenok, ITGA2,
ITGB2, KIR2D , LCK,Le, Legumain, auturen Lewis-Y, LFA-1 (anTuren 1, accounnpoBaHHbBIN
¢ ¢pyukuueir mumdormros, CD11a), LHRH, LINGO-1, nunoreiixoepas kuciota, LIV1A, LMP2,
LTA, MAD-CT-1, MAD-CT-2, MAGE-1, MAGE-2, MAGE-3, MAGE A1, MAGE A3, MAGE
4, MART1, MCP-1, MIF (¢akTop, HHI'HOHPYIOIUI MUTPALIUI0 Makpodaros, uin GakTop,
uHruoupyromwuii rimukos3uiuposanue) (GIF)), MS4A1 (memOpanHOro oxBara 4-xX TOMEHHBIN

uyieH 1 noacemeiictea A), MSLN (me3orennn), MUC1 (Mucin 1, accOMMPOBaHHBIN €
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kJ1eTouHo# nosepxHocThio (MUC1) mmu monmumopdaslil snuTenuanbHeiii My (PEM)),
MUCI1-KLH, MUC16 (CA125 ), MCP1 (xemoTakcuueckuii 6eiok 1 moHoumroB), Melan-
A/MART1, ML-IAP, MPG, MS4A1 (6enokx MmemOpaHHOTO 0XBaTa 4-X TOMEHHBIN MOICEMENCTBA
A), MYCN, MHeTHH-acCOMUPOBAHHBIN MIUKONIPOTenH, MuocTaTtuH, NA17, NARP-1, NCA-90
(rpanynounTtapHblil anTHreH), HekTHH-4 (ASG-22ME), NGF, HelipoHanbHas anontos-
perynupyemas nporennasa 1, NOGO-A, Notch-penentop, HyKJI€OJIUH, OHKOT€HHBIH TPOAYKT
Neu, NY-BR-1, NY-ESO-1, OX- 40, OXLDL (0KHCIEHHBIH JUIIOTPOTEUH HU3KON TUNIOTHOCTH),
OY-TESI, P21, ue myrautHbiii pS3, P97, Page4, PAP, naparon antu-(IN-

TIIMKOJTIHITHEeH paMuHOBOH kucioTsl), PAX3, PAXS, PCSK9, PDCD1 (PD-1, 6enok
3anporpammupoBanHoii kietku 1, CD279), PDGF-Ra (peuentop dakropa pocra TpoMOOIUTOB
anbga-tuna), PDGFR-B, PDL-1, PLAC1, PLAP-nono0Has menounas ¢gocdarasza sudka,
TpoMOOLIMTapHBIN perienTop pakTopa pocrta Oera, pochaT-HaTpueBbIii koTpaHcnoprep, PMEL
17, monmucuanosas kuciota d, mporenHasa 3 (PR1), pak mpencrarenbHoii sxejessl, PS
(pocharumuncepun), KIETKHA KapLUHOMBI TIPEACTATEILHOM Kene3bl, Pseudomonas aeruginosa,
PSMA, PSA, PSCA, rnukonporens Bupyca 6emencrsa, RHD (Rh nomunentuzn 1 (RhPI),
CD240), pesyc-haktop, RANKL, penenropst RANTES (CCR1, CCR3, CCRS5), RhoC, mytanT
Ras, RGSS5, ROBO4, pecniupatopHo-cuHIuTHANBHBIA BUPYC, RON, Touky HHULMATNT
Tpancnokauuu capkoMbl, SART3, ckinepoctun, SLAMF7 (unen cemeiicta SLAM 7), cenekTuH
P, SDCI1 (cunpekan 1), sLe(a), comatomenun C, SIP (chunrosun-1-docdar), comarocraTus,
6enok 17 cnepmatozonnos, SSX2, STOAP1 (tuectu TpaHCcMEeMOpaHHBII SMTUTETHATBHBIN
aHTHUTeH npozacTareabHol xkenesbl 1), STOAP2, STn, TAG-72 (accomUupOBaHHBIN C OMYXOJIBIO
TJIUKOTIPOTENH 72) , CypBUBUH, T-KJI€TOUHBIH perenTop, T-KIeTouHbIH TpaHCMEeMOpaHHBIH
6enox, TEM1 (onyxonessrii san0Tennanbabiii Mapkep 1), TENB2, renacuun C (TN-C), TGF-q,
TGF-B (Tpanchopmupyromuii paxrop pocra 6era), TGF-B1, TGF -B2 (Tpanchopmupyromuii
¢axTop pocra-6eta 2), Tie (CD202b), Tie2, TIM-1 (CDX-014), Tn, TNF, TNF-a, TNFRSF8,
TNFRSF10B (unen cynepcemeiicTsa penentopos pakTopa Hekpo3a onyxonu 10B),
TNFRSF13B (unen cynepcemeiicTa penentopos ¢pakTopa Hekposa onyxonu 13B), TPBG
(rmukonportend Tpodobnacta), TRAIL-R1 (peuenrop 1 nuranma MHAyHUPYIOIIErO HEKPO3
anonito3 onyxonn), TRAILR2 (penentop cmeptu 5 (DRS)), acconnnpoBaHHBIH ¢ OMyXOJIBIO
KaJbLIUEBbII CUTHAJIBHBIN ITpeobpa3oBarens 2, crnenu(puuHoe sl ONMyXOJIH NIHKO3WIHNPOBAHUE
MUCI, peuentop TWEAK, TYRPI (rnmukonporens 75), TROP-2, TRP-2, Tuposunaza, VCAM-
1 (CD106), VEGF, VEGF-A, VEGF-2 (CD309), VEGFR- 1, VEGFR2 unu Bumentun, WT1,
XAGE 1 unu kJ1eTKH, S5KCIpecCUPYOIUe JIObIE pelienTOPbl HHCYJTUHOBOTO (hakTOopa pocTa

WK JTIOOBIE PELIENTOPHI SMTUAEPMAITBHOTO (hakTopa pocTa.

73



10

15

20

25

30

B npyrom KOHKpeTHOM BapHaHTe OCYLIECTBJIEHUsI KOHBIOTAThI “JIUTaH/, CBSA3bIBAIOLIUNCS C
KJIETKOM-JIEKapCTBEHHOE CPEJCTBO CBSI3aHHBbIE UePE3 MOCTUKOBbIE JIMHKEPHI 10 HACTOSLIEMY
n300pETEHHIO MCIIONIBb3YIOTCS AJISl HALIGTICHHOTO JieueHus paka. LleneBbie pakoBble 3a001€BaHIS
BKJIFOYAIOT, HO HE OrPaHUYUBAIOTCS UMH, a[pEHOKOPTUKAIBbHYIO KaPLIMHOMY, PaK aHaJIbHOTO
KaHaJla, paKk MOYEBOTO My3bIPsi, OMYXOJIb TOJIOBHOTO MO3ra (Y B3POCIBIX, TIIHOMY CTBOJIA
TOJIOBHOTO MO3T3, V JeTeH, MO3KEYKOBYIO aCTPOLUTOMY, LIepeOpabHYIO aCTPOLIUTOMY,
SMEHIUMOMY, MEAYJIIIO0NIACTOMY, CYIPATEHTOPHAIBHYIO IPUMHUTHBHYIO HEHPOSKTOIEPMATIBHYIO
U IIUIIKOBUIAHYIO OIMYXOJIH, 3pUTEIbHYIO M TUTIOTAIAMHYIO TJIHOMY), PaK MOJIOUHOH JKeJIe3bl,
KapLIMHOUJHYIO OIMYXOJIb, PaK JKEeJIYAOYHO-KUIIEYHOTIO TPAKTA, KAPLIUHOMY HEU3BECTHOTO
IIPOUCXOXKACHUS, PaK MEeHKH MaTKU, PaKk TOJCTON KUILIKH, paK SHAOMETPUs, paK MHUILEBOAA, paK
BHETIEYCHOYHBIX JKETUHBIX TPOTOKOB, onyxoiu cemeiictea FOunra (PNET), skcrpa-uepernHyro
SMOPHOHAIBHO-KJIETOYHYIO OIMyXOJIb, PaK Ijia3, BHYTPUIIIA3HYIO MEJIAHOMY, PaK >KeITYHOTO
My3BbIPS, PAK JKENYIKA, SMOPHOHAIBHO-KJIETOUHYIO OIyXOJIb, SKCTPArOHAAAIBHYIO,
reCTalOHHYI0 TPOPOOIACTHUECKYIO ONYyXO0JIb, PAK FOJIOBBI H II€H, KAPLUHOMY
runogapuHreatbHON 00J1acTH, KAPLUUHOMY OCTPOBKOBBIX KJIETOK, paK MOYeK (pak MOuYeYHbBIX
KJIETOK), paK TOPTaHU, JIEHKO3 (OCTPhIit TUM(POOTACTHBIHN, OCTPBIA MUEJIOUIHBIN, XPOHUIECKUI
JTUM(POLUTAPHBINA, XPOHHUYECKUN MUEJIOTEHHBIH, BOJIOCATOKJIETOYHBIHN), pak Ty0 U MOJIOCTH PTa,
paK MeYeHH, paK JIErKuX (HEMENKOKJIETOUYHbIH, MEeJTKOKIeTOYHbIH), mumbomy (CIT]]
ACCOLIMMPOBAHHAS, IEHTPALHOM HEPBHOM cucTeMa, T-KieTo4yHast udoma Koxu, O0JIe3Hb
XOIKKHUHA, HEXOJKKUHCKAs OOJIE3Hb), 3JI0KAYECTBEHHYIO ME30TEIOMY, MEJIAHOMY, KapLINHOMY
KJIETOK Mepkensi, MeTaCTaTUYECKUH MIOCKOKJIETOUYHBINH paK LIeU C OKKYJIBTHOW MEPBUYHOM,
MHO>KECTBEHHOH MUEJIOMOH M APYTUMH IJIa3MaTHIECKUMU HOBOOOPA30BaHUSIMH, TPHOOBUIHBIN
MUKO3, MUEJIOAUCIUTACTHYECKUH CHHAPOM, MUENIONpondepaTHBHbBIE HAPYLISHHS, paKk
HOCOTJIOTKH, HeHpobiacToma, pak MOJIOCTH PTa, PaK POTOTIIOTKH, OCTEOCAPKOMA, PaK IMUHUKA
(sTIMTENMaNbHBINA, SMOPUOHATIBHO-KJIETOYHAS OMyXOJb,

NOTPaHUYHAS OIMYXOJb SMYHHUKA), PAK MOKENYA0YHON jKeJe3bl (3K30KPUHHBIHN, KapLIHOMA
OCTPOBKOBBIX KJIETOK), PaK OKOJIOHOCOBBIX Ia3yX U MOJIOCTH HOCA, PaK MapaIiuTOBHIHON
JKEJIe3bl, PaK MOJIOBOTO UJieHa, (PeOXPOMOLIMTOMHBIN pak, pak rurnodusa, HOBOOOpa3oBaHUE
KJIETOK TUIA3MBbI, PaK MPENCTaTeIbHOH JKee3bl, padOMHOCAPKOMA, paK MPSIMOH KUIIKH, PaKk
MOYEYHBIX KJIETOK (paK MoveK), pak MOYeYHOH JIOXaHKH 1 MOYETOYHHKA
(TIepexOIHOKJIETOUYHBIH ), paK CIFOHHBIX KeJie3, CHHAPOM Ce3apbl, pak KOXKH, pakK KO (KOXKHas
T-xnerounas mumdoma, capkoma Kanommm, MmenaHoMa), pak TOHKOH KHIIKH,

CapKOMY MSITKHX TKaHEH, pak JKeJlyJKa, paK sHuka, TAMOMY (3JI0KaAUeCTBEHHYIO), PaK
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IIUTOBHUIHOMN JKEJIe3bl, PaK YPETPHI, paK MaTKH (CapkoMa), HEOOBIYHBIN NETCKUN PaK, paKk
BJIATQJIMIIA, PAK BYJIbBBI, OMyX0Jb BunbMmca.

B npyrom KOHKpPETHOM BapHaHTE OCYIIECTBICHHUS KOHBIOTATHI “‘areHT, CBSI3bIBAIOLITUIICS C
KJIETKOH-JIEKAPCTBEHHOE CPEACTBO” IO JTAHHOMY M300PETEHHUIO HCIIOJIB3YIOTCS B COTIIACHH C
KOMIO3ULIUSAMH U CIIOCOOAMH 151 JICYSHHST WITH IPOPHIIAKTUKH ayTOUMMYHHOTO 3a00JI€BaHMUSI.
AyTOMMMYHHBIE 3a00JIEBAaHUS BKIIIOYAIOT B Ce€0sl, HO HE OIPAaHUYUBAIOTCS UMH, aXJIOPTUAPHIO
NPYU ayTOUMMYHHOM aKTHUBHOM XPOHHYECKOM T'€NaTHTE, OCTPBIA PACCESTHHBIN SHIe(aTOMUEHT,
OCTpBII reMopparnyecKuii JenkosHedanur, 601e3Hb AIANCOHA, araMMarjo0yJIMHEMHIO,
THE3[IHYIO aJIONENHo, OOKOBON aMHOTPOPHUECKUI CKIIEPO3, AHKIJIO3UPYIOIIHHA CIIOHIWIIUT,
antu-GBM/TBM nedpuT, antudochomuniaHeiii CHHAPOM, aHTHCHUHTETa3HbIN CHHIIPOM,
ApTPHT, ATOMHYECKYIO AJJIEPTHIO, aTOMMNYECKUN AEPMATUT, ayTONMMYHHYIO arIaACTHYECKYIO
aHEMHIO, ayTOUMMYHHYIO KapAHOMHOIIATHIO, ayTONMMYHHYEO T€MOJIMTHYECKYIO aHEMHIO,
AyTOMMMYHHBIH I'eaTUT, ayTONMMYHHOE 3a00JIeBaHIE BHYTPEHHETO yXa, ayTOMMMYHHBIH
muMponponnepaTUBHBIA CHHAPOM, ayTONMMYHHYIO Mepr(pepruecKyro HEBPOTATHIO,
ayTOUMMYHHBIE TAHKPEATUTBI, AayTOUMMYHHBIE TOJU3HAOKPUHHBIE CUHTAOMBI TUNOB I, I 1 111,
AyTOMMMYHHBIH ITPOreCTEPOHOBBIA AEPMATUT, Ay TOUMMYHHYIO TPOMOOILIUTOIIEHUIECKYIO
Nyprypy, ayTOMMMYHHBIH yBeuT, Oone3Hb bano/koHuenTpuueckuii ckiepo3 bano, cuaapom
Bederca, 6ose3up bepxkepa, sHuedanur bukepcradda, cunapom bray, OyiesHbiil mempurons,
6one3np Kacimana, 6one3np Hara, CHHAPOM XpOHUYECKON YCTAIOCTH U UMMYHHOM
IUCHYHKINH, XPOHUYECKYIO BOCTIAJUTEIBHYIO IEMUEINHU3UPYIOIIYIO MTOJIMHEBPOMATHIO,
XPOHHYECKUH PEUIUBUPYIOMUI MyJIbTH(POKAIBHBIA OCTOMHUEIHT, XPOHIHUECKYIO OOJIE3Hb
JlaiiMa, XpOHHUECKYIO OOCTPYKTHUBHYIO OoJe3Hb Jierkux, cuaapoM lypra-IlTpayca, pyOoLoByro
neMuronHyro 60J1€3Hb, TIFOTEHOBYIO 00JNIe3Hb, cuHAPOM KoraHa, X0JI0aHy0
arrIIOTUHUHOBYIO 0OJIe3Hb, NEePUIUT KOMIIOHEHTA KOMITJIEMEHTA 2, BUCOYHBINA apTEPUUT,
CREST-cunnpowm, 6one3ap KpoHa (THI HAMONMATHYECKIX BOCTIAJIMTENBHBIX 3200 1€BaHNH
KUIIEYHUKA), CHHAPOM KyInHra, KOKHbIH JeHKOLUTOKIACTHYeCKUN aHruuT, 6ose3ns Jlero,
Oonesnb Jlepkyma, repretuOpMHBIN IepMaTUT, IEPMATOMHO3HT, CaXapHbIH auadet 1-ro Tuma,
(G y3HBIN KOKHBIM CUCTEMHBIN CKIepo3, cuHApoM [peccepa,

IVICKOUIHYIO KPACHYIO BOJTYAHKY, 3K3E€MY, SJHIOMETPHUO3, APTPHUT, CBA3AHHBINA C SHTE3UTOM,
503UHOMUIIBHBIN (HacUHT,

npuoOpeTEéHHBIN OyJUIE3HBIN SMTUAESPMOJIN3 , Y3JIOBATYIO SPUTEMY, 3CCEHIIHAIBHYIO CMELIAHHYIO
KPUOTJIOOYJTMHEMHIO, CHHIPOM DBaHa, MPOrPEeCCUPYIOLTYIO OCCUPULIUPYIOLTYIO
¢dubpoaucmnazuto, GudpoMuairuio, GudpoMuo3uT, GruOpPO3UpyOIUI aTHBEOJUT, TACTPHUT,

racTPOMHTECTHHAIBHBIN MeM(UTON/I, THTAHTOKJIETOUHBIA apTEPUUT, TIIOMEPYJIOHEPPUT,
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cunapom ['yanactropa, 6onesns [ 'petisca, cuanpom I nitena-bappe, sHuedanut Xamumoro,
TUPEOUAUT XalUMOTO, TEMOJIUTHYECKYI0 aHeMHUIO, ypnypk I'enom-Illonnelina, recTaliuOHHBIN
repriec, THOMHBIN TUIPAJeHUT, CHHAPOM Xbio3a (CM. aHTH()OCHOTUNIUIHBIA CHHAPOM),
THITOTaMMArjo0yIMHEMHIO, HANOMATHYECKUE BOCTAIUTEIbHBIE IEMUESITHHI3UPYIOLTHE OONE3HH,
UIMOTIATUYECKUHN JIETOYHbIN (PrOpPO3, HANOMATHYECKYIO TPOMOOLIUTONEHHYECKYIO TYPITypy (CM.
ayTOMMMYHHAasi TpoMOOIMTONIEHHIecKas myprypa), IgA Hedponaruro (takxke Oonesnsb beprepa),
MHO3UT BKJIFOYAIOILEro Tejla, BOCHAJIUTEIbHYIO JEMUETNHU3UPYIOLIYIO MTOJUHEONATHIO,
MHTEPCTULHABHBIN [IUCTUT, CHHIPOM Pa3Apa’K€HHOTO KUIIEYHUKA, FOBEHUJIbHbIN
UINOTIATUYECKUN apTPUT, FOBEHIJIbHBIN pEBMATOUIHBIN apTpHT, Oose3nb KaBacaky,
MuacteHudeckuii cuaapom JlamOepra-UtoHa, TeHKOIUTOKIACTHUECKUH BACKYJIUT, KPACHBIN
TUTOCKHUH JTUIIAH, CKIepoTHdeckuii tuinai, 6onesnp muHeiHoro IgA (LAD), 6onesns Jly I'epura
(Taxxe OOKOBOH aMHOTPOPUUIECKHI CKIIEPO3), JIOTIOUAHBINA T'eNIaTHT, KPACHYIO BOTYAHKY,
cuHIpoM Maxuna, 6one3Hp MeHb3, MUKPOCKONTMUYECKUH MOJIMAaHTUUT, CHHAPOM Mujuiepa-
Quiepa, cMeaHHYO 0OJIE3Hb COSTMHUTENBHON TKaHu, Mopdeto, Oonesnp Myxa-Xabepmana,
cuHApoM Makia-Yauica, MHOKECTBEHHYIO MUEJIOMY, PaCcCesHHBIIN CKJIepOo3, MUACTEHUs IPaBuC,
MHO3HT, HAPKOJIETICHIO, HEBPOMHEIHUT 3pUTENbHBIN (00Je3Hb [leBrKa), HeHPOMHUOTOHHIO,
rJIa3HOM pyOuyromuiics meM(pUrona, ornco-MHUOKIOHATIBHBIN CHHAPOM, aTpodudeckyro Gopmy
AyTOMMMYHHOTO THUPEOUNTA, MATUHAPOMHBIH peBMaTu3M, PANDAS (nenuarpuueckue
aAyTOMMMYHHBIE TICUXOHEBPOJIOTHUECKUE PACCTPOMCTBA, CBSI3AHHBIE CO CTPEMTOKOKKOM),
MapaHeoIIaCTUYECKYI0 MO3KEUKOBYIO JIEr€HepaLiio, NapOKCU3MaIbHYI0 HOUHYIO
remMoryiobunyputo, cuaapom Ilappu PomOepra, cunnpom Iapconnaska-TepHepa, mapcrjiaHurT,
neMQpuryc, OObIYHBIN MeM(UTyc, 3TI0KAaYeCTBEHHYI) aHEMHUIO, OKOJIOBEHO3HBIH
sHuedanomuenut, cuHapoM POEMS, y3enkoBbIi NOMHAPTEPUHT, pEBMATHUECKAS TIOJTUMHUATHS],
MOJIMMHO3UT, TIEPBUYHBIN OMITMAPHBIA LUPPO3 MEUYECHH, MEPBUYHBINA CKICPO3HPYIOLIHH
XOJIAHTUT, MIPOrPECCUPYIOLIYIO BOCMAIUTENBHYIO HEBPONATHIO, IICOPHa3, ICOPUATUIECKUI
apTPUT, TAHTPEHO3HYIO MUOJEPMHUIO, HCTUHHYIO SPUTPOLIUTAPHYIO AIUIa3HI0, SHIe(aauT
PacmyHcena, heHomen PaitHana, peuIuBUpYIOIINI TOJUMXOHAPUT, CUHAPOM Peiitepa, cuaapom
0eCrOKOMHBIX HOT, (PMOPO3HBIN MEPUYPETEPUT, PEBMATOUIHBIA APTPUT, PEBMATOUIHYIO
JUXOpaJIKa, capkounos, musodpenuro, cuaapom [lImuara, cunapom [Iaummnepa, ckiuepur,
ckiepoaepMmuto, cunapom Illerpena, cnoHAUIOAPTPONATHIO, CHHAPOM JIMIIKONH KPOBU, CHHAPOM
Crunna, CHHAPOM CKOBAHHOTO Y€JIOBEKA, MOJOCTPbII OaKkTepHabHbIH HHPEKIIMOHHBIN
sHpoKapaut, cuaapoMm Cycaka, cuanpom Csura, 6oe3ubp CuaeHrama, CHMITATHIECKYHO
odrampmuro, aprepunT Takascy, BUCOYHBIN apTepUUT (TUTAHTOKJIETOYHBIN apTEPUHT), CHHAPOM

Tonoza-XaHT, MOMEepPeUHbIN MUETUT, SI3BEHHBIH KOJIHUT (THI HIUOMATUYECKUX BOCTATUTEbHBIX
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3a0oneBaHuil KuIIeUHNKa), HennhepeHInpOBaHHY IO O0JIE3Hb COSIMHNUTENBHON TKAHH,
HenudhepeHINPOBAHHYIO CIIOHANIOAPTPOIATHIO, BACKYJIUT, BUTHIIUTO, TPAHYJIEMAaTO3
Berenepa, cunapom Bunbcona, cunnpom Buckorra-Onapuya.

B npyrom KOHKpeTHOM BapHaHTe OCYLIECTBJIEHUsI CBSI3bIBAIOLIAS MOJIEKYJa, UCTIONIb3yeMast
11 KOHBIOTATa CBSA3aHHOTO Yepe3 OUC-IMHKEPHI 10 HACTOSIIEMY H300PETEHHIO TS JICUSHHSI
WIN PO UIIAKTUKH ayTOUMMYHHOTO 3a00JI€BaHHs1, MOXKET OBbITh, HO HE OTPaHHUYHBASICh STHM,
AHTHAJIACTUHOBBIM aHTHUTEJIOM, aHTUTENIOM AbyS MPOTHB SNUTEINATBHBIX KJIETOK; aHTUTEJIOM
npoTUB Oeika 6a3aIbHOr0 MEMOPAaHHOTO KoJiiareHa Tumna [V | aHTHsinepHBIM aHTHTEJIOM;
AHTUTENIOM K ABycrniupaibHoil HaTuBHOU JIHK; anTuTenom k oqnocnupansHoii HatuHou JIHK,
aHTHU-KapAuOJUNUHOBBIM aHTuTeNnoM IgM, IgG; aHTH-1IeTnaKHOBBIM AHTUTENIOM; aHTH-
bochomumunnabiv anTurenom IgK, IgG; antu-SM aHTHTENIOM, AaHTH-MHTOXOHPHUATBHBIM
AHTHUTENIOM; aHTU-TUPOUAHBIM aHTUTEJIOM; MUKPOCOMAJIbHBIM AHTUTEJIOM, AHTUTENOM T-KJIETOK;
aHTU-THpeoroOynuH antutenoM; aHTH-SCL-70; antu-Jo; antu-U.sub. IRNP; antu-La/SSB;
aHTU-SSA; anTu-SSB; aHTUTENOM K MePUTATIBHBIM KJIETKAM;, aHTH-TUCTOHOBBIM aHTUTEJIOM,;
anTu-RNP; C-ANCA; P-ANCA; aHTU-LIeHTPOMEPHBIM aHTHTEJIOM;, aHTU-(PHOPUILIAPUH U aHTH-
GBM aHTHUTENOM, aHTU-TAHTJIMO3UIHBIM AaHTUTEJIOM, AHTU-AECMOTEHH 3 aHTUTEJIOM; aHTU-PO2
aHTHUTENOM, aHTU-Sp 100 aHTUTEIOM; aHTH-MHTOXOHAPUAIBLHBIM (M2) aHTUTENOM; aHTH-
peBMaTOUIHBIN (pakTop aHTUTENOM; aHTH-MCV aHTUTENIOM; aHTUTEJIOM IIPOTHB
TONIOM30Mepasbl; aHTH-HeHTpodun uuTorutazmarnaeckuM (CANCA) aHTUTENIOM.

B HexoTOpBIX MPenNnOUYTUTENbHBIX BAPUAHTAX OCYLIECTBIICHUs CBA3BIBAIOIAs MOJIEKYJIa ISl
KOHBIOTaTa B HACTOSIIEM H300PETEHNH MOKET CBSI3BIBATHCS KaK C PELIENITOPOM, TaK U C
pPeLeNTOPHBIM KOMILIEKCOM, 3KCIIPECCHPYEMBIM Ha MOBEPXHOCTU aKTHBUPOBAHHOTO
TuMQoIUTa, KOTOPBIH aCCOLMUPYETCs ¢ ayTOMMMYHHBIM 3a0ojeBanueM. Penenrrop
peLenTOpPHBIN KOMILIEKC MOKET COIEPIKATh WICH CyNepceMelcTBa TeHOB MIMMYHOTJIOOYJIHHOB
(mampumep, CD2, CD3, CD4, CD8, CD19, CD20, CD22, CD28, CD30, CD33, CD37, CD38,
CDs6, CD70, CD79, CD79, CD90, CD125, CD137, CD138, CD147, CD152/CTLA-4, PD-1
w ICOS), unen cynepcemeiicrsa peuentopos TNF (@HO) (manpumep, CD27, CDA40,
CD95/Fas, CD134/0X40, CD137/4-1BB, INF-R1, TNFR-2, RANK, TACI, BCMA,
ocreomnporereput, Apo2/TRAIL-R1, TRAIL-R2, TRAIL-R3, TRAIL-R4 u APO-3), unrerpus,
peuenTop MUTOKHHOB, PELENTOP XEMOKHHOB, TJIaBHBIN O€JIOK THCTOCOBMECTUMOCTH, JIEKTUH (C-
TUM, S-TUN WK [-TUI) WM KOHTPOJIBHBIN OEOK KOMITJIEMEHTA.

B npyrom KOHKpeTHOM BapHUaHTe OCYLIECTBJIEHMs TOJE3HbIEe IUTaH b, CBSA3bIBAIOLIUECS C
KJIETKOH, KOTOPBIE SIBJISIFOTCS HMMYHOCTIELIU(PUUHBIMU JJIs1 BUPYCHOTO MIIM MUKPOOHOTO

AHTUI'CHA, IPCACTABJIAOT coboii T'YMaHHU3HUPOBAHHBIC NI YEJIOBCUCCKUE MOHOKJIOHAJIbHBIC
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aHTuTena. Mcrnonb3yeMblil B TaHHOM TOKYMEHTE TEPMHUH «BHPYCHBIH aHTUT€H» BKJIIOYAET B
ceOs1, HO He OTPaHUYMBAETCS IMH, JIFOOOH BUPYCHBIN MENTH, TOJTHITENTHIHBINA OEI0K
(marmpumep, BUY gp120, BUY-nef, rmukonporens RSV F, Heiipamumuasa Bupyca rpumnra,
reMarJtoTUHUH Bupyca rpunmna, HTLV tax, rmukonpoTenH BUpyca npocToro repreca
(manpumep, gB, gC, gD u gF) 1 NOBepXHOCTHBINM aHTUTeH renatuta B)), cnocoOHbBIN BBI3BIBATH
UMMYHHBIH O0TBeT. CroMb3yeMblii B JAHHOM JOKYMEHTE TEPMUH «MUKPOOHBIH aHTHIeH
BKJIIOUAET B ceOsl, HO HEe OTPAHUYUBAETCS] UMM, JIFOOOH MUKPOOHBIN MEeNTH]I, MOJHUITENTH, OEJOK,
caxapui, MoJIMCaxapua UM MOJIEKYIy JTUNHAA (HampuMep, OJUIEeNTHIbI OakTepuii, rpubos,
MaTOre€HHBIX MPOCTEHUILINX UIIN APOACKEH, BKiItouas, HanpuMmep, LPS 1 kancynpHbIi
nosicaxapun 5/8), KOTOpbIi cmocoOEH BhI3BIBATE MMMYHHBIH OTBET. [IpuMepbl aHTHTEN,
JNOCTYIHBIX JUIsl BAPYCHOW WMJIM MUKPOOHOH MH(EKIINY, BKITFOYAIOT B ceOsi, HO HE
OTPaHUYHMBAIOTCS UMH, TATMBU3YMa0, KOTOPBIN MPEACTaBIsIET COOOH I'yMaHU3UPOBAHHOE
MOHOKJIOHAJIbHOE aHTUTEJIO MPOTUB PECIIMPATOPHOTO CHHIIUTHAIBHOTO BUPYCA IS JICUSHHSI
unpexuuu RSV; PRO542, kotopslii npeacrasnser codoit cnutoe antureno CD4 s nedenus
BUY-ungexuuu, OcraBup, KOTOPBIA MpeACTaBIsSeT cOO0I aHTUTEIIO YEIOBEKa sl JISUSHUS
Bupyca renatuta B; [IPOTBUP, xoTopslii mpeacTasisieT cOO0H r'yMaHU3UPOBAHHOE AHTUTEJO
IgG 1 nns neuenus uuromeranosupyca; u antu-LPS anturena.

Konsblorate! “monekyna, CBA3bIBAIOIIAACA C KIETKOM-JIeKapCTBEHHOE CPEACTBO CBA3AHHbIE
yepe3 OUC-IMHKEPHI TI0 HACTOSALIEMY U300PETEHHIO MOTYT OBbITh MCIIOJBb30BAHBI IS JICUSHHS
UH(EKINOHHBIX 3a00yeBaHni. JlaHHbIe HH(PEKINOHHbIE 3a00J€BaHMSI BKIIIOYAIOT, HO HE
OTpaHUYMBAIOTCS UMH, HH(pekunu Acinetobacter, aKTHHOMHKO3, apPUKAHCKYIO COHHYIO OOJIe3Hb
(appukanckuit Tpunanocomos), CITHU]L (cuaapom mpruoOpeTeHHOro UMMYHOIEPUINTA),
amebnas, aHarmia3Mo3, CHOUPCKYO si3BY, nH(pekuo Arcano-bacterium haemolyticum,
APTEHTUHCKYIO0 FeMOPParndecKyro JINXOPaaKy, Ascariasis, acrepruuies, aCTpoOBUPYCHas
uHpekuus, 6ade3nos, napekunto Bacillus cereus, 6akTepuanibHYO MHEBMOHUIO, OaKTepUATHHBIN
BarmHo3, OakTepouaHyro ek, daganruauas, napekunto datinncackapuc, BK-supychyio
UH(EKIHIO, YePHYIO Muenpa, OJaCTOLUCTHYIO T'YMAaHUCTHYECKYIO HH(PEKIIHIO, OJIaCTOMUKO3,
OOJIMBUAHCKYIO FeMOPAarun4ecKyro JIMXOpaaKy, HHpekuo doppenuei, 00Tyau3M (1 JeTCKUi
00Tynmu3M), Opa3HIIbCKYIO TeMOPArndecKyro Tuxopanky, opyuunes, ungekuuto Burkholderia,
s3BY Bypyiy, KamuIuBUPYCHYIO HHPEKINIO (HOPOBUPYC U CAMOBUPYC), KAMIIIIOOAKTEPHO3,
KaHAUI03 (MOHMUIINA3, MOJIOYHUIA), O0JIE3Hb KOIIAUbUX LAPAIUH, HEeJUToNINT, Oone3Hb [llaraca
(aMepHKaHCKHI TPUMTAHOCOMO3), IIAHKPOHI, BETPSIHYIO OCITY, XJIaMHUIHIO, HHPEKLIHIO
Chlamydophila pneumoniae, xonepy, XpoMo0OJIaCTOMUKO3, KJIOHOPX03, HHPpeknuto Clostridium

difficile, KOKCHINOIOMHKO3, AaMEPUKAHCKYIO TOPHYIO KJICHIEBYIO JIMXOPAIKY MPOCTYAY (OCTPBIHA
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BUPYCHBIN pUHO(APHHTHUT; OCTpBIH HACMOPK), Oone3Hp Kpefindenpara-Axoda, koHro-
KPBIMCKYIO FeMOPPArHueCKy0 JIMXOPAIKY, KPUMTOKOKKO3, KPUIITOCTIOPUANO3, KOJKHBIE
MUTPUPYIOLIHE JUYMHKY, LUKJIOCTIOPHA3, IUCTUKEPKO3, LIMTOMETAIOBUPYCHYIO HH(EKLIHUIO,
nuxopanky Jenre, nuenrameduas, nudreputo, muduinodocpuas, IpaKyHKyJIHas3,
reMOParu4ecKyro JJUXOpaaky I00a, 3JKHHOKOKCO3, SPJIUXHO3, SHTepoOH03 (OCTpUIHAS
UH(EKIHST), SHTEPOKOKOBYIO HH(EKLINIO, SHTEPOBUPYCHYIO HH(PEKIIHIO, STTHIeMUIeCKUi TH(,
spurpemuyro napekuuto (Ilsras 601e3Hb), BHE3AMHYIO SK3aHTEMY, (acluooncuas, Gaciruonos,
(daTanbHYIO CeMeitHyo OeccoHHUIly, ¢prnapuas, numesoe orpasienue Clostridium perfringens,
cBOOOIHO KUBYIIYIO aMeOHYI0 nHpekiuro, nHpekunto Fusobacterium, ra3oByro raHrpeHy
(Clostridial myonecrosis), reotpuxo3, cuaapom I epcrmanna-IlItproccnepa-llletinkepa,
ruapzauas, car, THAaTOCTOMHA3, TOHOPEIO, MaXxoByIO rpanyiemy (Donovanosis),
CTPENTOKOKKOBYIO HH(PEKLHIO MPYIIIbl A, CTPENTOKOKKOBYIO MH(PEKIIHIO IPYIIbI B,
reMopHINIeCKyI0 HHPEKLNIO, SHTEPOBUPYCHBIN Be3UKYJIsIpHBIH cToMaTut (HFMD),
XaHTaBUPYCHBIN JIero4HbIi cuHApoM, nHpekuus Helicobacter pylori, reMonuTuko-ypeMudeckui
CHHJPOM, reMOpparuyueckast JUXopazaKka ¢ MOYe4YHbIM CHHAPOMOM, remnaTut A, renatur B,
renatut C, renatut D, renarut E, npocToli reprnec, rucTomiasMos, aHKIJIOCTOMHYO0 HHPEKIHO,
OOKaBUPYCHYIO MH(PEKIIHIO YEJIOBEKA, SPJINXHNO03 UYEIOBEKa, TPAHYJOLUTHBINA aHAIIa3MOC
4eJI0BEKa, METAMTHEBMOBUPYCHYIO HH(EKLIHIO, MOHOLIMTAPHBIN 3PJIUXHO3 YeJIOBEKa,
NanuUIOMaBUPYCHYIO MH(PEKIIHIO YeJIOBEKa, BUPYCHYIO MaparpyIlno3Hy0 HHPEKLHIO Yel0BeKa,
TUMEHoJIena3, HHPEKIMOHHBIH MOHOHYKJIE03 (MOHO) BUpyca DniuTeiiHa-bapp, rpumm,
usocnopuas, 6onesns Kasacaku, keparut, nnpekuuro Kingella kingae, kypy, nmuxopazaxy Jlacca,
neruoHees (6one3ns Jlernonepos), neruonemnes (uxopanka [loHTrak), TedIIMaHmos,
MPOKa3y, JIENTOCIHPO3, JTUCTEPHO3, Oone3nb Jlaitma (6oppennos Jlalima), numdarmueckuii
¢busapros (cnoHoBast 60J1e3Hb), TUM(POLUTAPHBIN XOPHOMEHHHTHT, MAJISIPHIO, MapOYypPreKyro
reMOPParu4ecKyro JUXOPaaKy, KOpb, MenroA03 (0oae3Hp YUTMOpPA), MEHUHTUT,
MEHUHTOKOKOBYIO 00JIe3Hb, METATOHUMO3, MUKPOCTIOPHIMO3, KOHTArHO3HBIH MOJUTIOCK,
MApOTHT, MBIIIUHBIA TH( (FHAEMHIUYECKUH TH(), MUKOTUIA3MEHHYIO ITHEBMOHHIO, MULIETOMY,
MHa3, HEOHATAJIbHBIH KOHBIOHKTUBUT (O TAIbMHSI HOBOPOXKAEHHOTO), (HOBBIH) BApUAHT
oonesnu Kpeitrudenbaa-Axoda (vCID, nvCID), Hokapano3, OHXOLEPKO3 (pedHast CIEnoTa),
NapaKOKIUANONIO03 (F0’KHOAMEPUKAHCKUN OJIACTOMHKO3), TAParOHUMO3, MacTepeIies,
Pediculosis capitis (ronosubie Bmn), Pediculosis corporis (Bmu Tena), Pediculosis pubis
(;1oOkOBBIE BIIM, KpaOOBBIE BIIN), BOCMAJICHNE TA30BbIX OPTaHOB, MEPTYCHUT (KOKJIIOI), YyMY,
THEBMOOKOKKOBYI0 WH(EKLHIO, MHEBMOLMCTHYIO ITHEBMOHHIO, THEBMOHUIO, MTOJTHOMHEJIHT,

uHpekuuto Prevotella, mepBudHbIi aMeOHBIN MEHUHTOAHIE(DATHUT, TPOTPECCUPYIOIIYIO
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MHOT'00YaroByIO JieHiKosHIIe(aNToNaTHIO, ICUTTAKO3, TUXopaaky Q, OelieHCTBO, TMXOPaIKy OT
KPBICHHOTO YKYyCa, PECIUPaTOPHO-CHHLUTHAIBHYIO BUPYCHYIO HH(EKLHIO, PUHOCTIOPHINO3,
PUHOBUPYCHYIO HHEKLNIO, PUKKETCHO3HYIO HH(PEKINO, pUKLIUTO3HYIO OCPY, JTUXOPAIKY
noaunbl Pudt, narHuctyro auxopanky CKagucThIX rop, pOTaBUPYCHYIO HHPEKLHIO, KPACHYXY,
canbMmoHesuies, OPBU (ocTpblii pecipaTOPHBIN CUHAPOM), YECOTKY, IMUCTOCOMO3, CETICHUC,
miresuies (OanmuIsipHas AM3eHTepus), onosickiBaromuii iumaii (Herpes zoster), HaTypaJibHYIO
ocny(Variola), cmopoTpuxo3, cTaQUIOKOKKOBOE MUIIEBOE OTPaBIIeHUE, CTA(QUIOKOKKOBYIO
UH(EKLHUIO, CTPOHIHIIONI03, CU(PHIIKC, TEHHA3, CTONOHSK, IEPMATOMHKO3 OOPOJIBI H YCOB
(nceBnoOILTUKYTUT BOJIOC OOPOABI), TPHOKOBOE MOPAKEHNE BOJIOCUCTON YacTH (IEpPMAaTOMHUKO3
BOJIOCHCTOH YaCTH TOJIOBHI), AEPMATOMHKO3 IIAAKOH KOXKH (CTPUTYIIHMH JHIIAHN Tena), MaXOBbId
JAepMaTOMHUKO3 (TTaXOBBIH 3y[), ONOSCHIBAIOLINH JHIIAl (CTPUTYIIUH JUIIAl PyK), YEPHBIT
numai, rpubkoBoe 3a001eBaHIE HOT (CTOMA CIOPTCMEHA), AePMAaTOPHUTHBIH OHUXOMHKO3
(oHMXOMUKO3), oTpyOeBuanbIil numaii (Pityriasor versicolor) , Tokcokapos (riia3Hble
MUTPUPYIOLIHE JUYMHKHN ), TOKCOKapO3 (BUCLEPAbHbIE MUTPUPYIOLIHE JTHYHHKH),
TOKCOILTa3MO3, TPUXHHEIIE3, TPUXOMOHHA3, TPUXYPO3 (BJIACOraB), TYOepKyIie3, TyJIsIpeMus,
uHpekuuto Ureaplasma urealyticum, BeHECY3IbCKUHN JIOMIATUHBIN SHIE(PATHUT, BEHECYIITBCKYIO
reMOopparu4ecKkyro JIMXOPaaKy, BUPYCHYIO MHEBMOHHMIO, TuXxopanky 3ananHoro Huma, Genyro
neenpa (Tinea blanca), nceBnoTybepkyne3Hyro nHpEKIuo Yersinia, HepCUHUO3, KENTYIO
JHUXOPaaKa, 3MTOMUKO3.

MouJiekyibl, CBSI3bIBAIOIINECS C KJIETKAMHU, KOTOpPbIE, Kak 0oJiee MPeanoYTUTENbHO,
SIBJISIFOTCSL AHTUTEJIAMH, OTMCAHHBIMU B TAHHOM MATEHTE, MPOTUB MATOMCHHBIX [ITAMMOB
KOTOpBIE BKJIIOYAIOT B ce0sl, HO HE OrPaHUYMBAIOTCS UMM, AHTUTEJA TIPOTHB MMATOT€HOB
Acinetobacter baumannii, Actinomyces israelii, Actinomyces gerencseriae u Propionibacterium
propionicus, Trypanosoma brucei, BUY (Bupyc nmmyHoneduuuta yenoseka), Entamoeba
histolytica, pox Anaplasma, Bacillus anthracis, Arcanobacterium haemolyticum, Bupyc Junin,
Ascaris lumbricoides, pox Aspergillus, cembst Astroviridae, pon Babesia, Bacillus cereus,
pasHoobpasHble OakTepun, pon Bacteroides, Balantidium coli, pox Baylisascaris, BK Bupyc,
Piedraia hortae, Blastocystis hominis, Blastomyces dermatitides, Machupo Bupyc, pon Borrelia,
Clostridium botulinum, Sabia, pox Brucella, o6srano Burkholderia cepacia u npyrue Buast
Burkholderia, Mycobacterium ulcerans, cemetictso Caliciviridae, pon Campylobacter, 00br4HO
Candida albicans u npyrue Buasl Candida, Bartonella henselae, rpynma A Streptococcus u
Staphylococcus, Trypanosoma cruzi, Haemophilus ducreyi, Varicella zoster Bupyc (VZV),
Chlamydia trachomatis, Chlamydophila pneumoniae, Vibrio cholerae, Fonsecaea pedrosoi,

Clonorchis sinensis, Clostridium difficile, Coccidioides immitis u Coccidioides posadasii, Bupyc
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KOJIOPAJCKON KJICLIEBON JIMXOPAAKH, PUHOBUPYCHI, KopoHOBUPYCHI, CJD npuoH,

BUPYC KOHIO-KPBIMCKO# reMopparuueckoii tuxopaaku, Cryptococcus neoformans, pon
Cryptosporidium, Ancylostoma braziliense; pasaoobpa3subie mapa3utsl, Cyclospora cayetanensis,
Taenia solium, Cytomegalovirus, Dengue viruses (DEN-1, DEN-2, DEN-3 u DEN-4) —
¢naBuBupycel, Dientamoeba fragilis, Corynebacterium diphtheriae, Diphyllobothrium,
Dracunculus medinensis, 36oasupyc, pon Echinococcus, Ehrlichia genus, Enterobius
vermicularis, poxn Enterococcus, pox Enterovirus, Rickettsia prowazekii, mapsosupyc B19,
repreBHpyc uenoBeka 6 u represupyc uenoseka 7, Fasciolopsis buski, Fasciola hepatica u
Fasciola gigantica, FFI npuos, Filarioidea cynepcemeiicto, Clostridium perfringens, pox
Fusobacterium, Clostridium perfringens; npyrue suast Clostridium, Geotrichum candidum, GSS
npuioH, Giardia intestinalis, Burkholderia mallei, Gnathostoma spinigerum u Gnathostoma
hispidum, Neisseria gonorrhoeae, Klebsiella granulomatis, Streptococcus pyogenes,
Streptococcus agalactiae, Haemophilus influenzae, sHTepoBHpYCHI, B OCHOBHOM BHPYC KOKCAKH
A u suTepoupyc 71, Bupyc Sin Nombre, Helicobacter pylori, Escherichia coli O157:H7,
cemelictBo Bunyaviridae, Bupyc renatura A, Bupyc renatura B, Bupyc renatura C, Bupyc
renaruta D, Bupyc renaruta E, Bupyc mpocroro repreca 1, Bupyc npocroro repreca 2,
Histoplasma capsulatum, Ancylostoma duodenale u Necator americanus, Hemophilus
influenzae, 6bokaBupyc denoseka, Ehrlichia ewingii, Anaplasma phagocytophilum,
MeTarHeBMOoBHpYC uenoBeka, Ehrlichia chaffeensis, Bupyc manmnomsl uenoBeka, BUPYC
napauHQroeHb! yenoseka, Hymenolepis nana u Hymenolepis diminuta, Bupyc Smurelina-
Bapp, cemeiictBo Orthomy-xoviridae, Isospora belli, Kingella kingae, Klebsiella pneumoniae,
Klebsiella ozaenas, Klebsiella rhinoscleromotis, mpuon Kuru, Bupyc Lassa, Legionella
pneumophila, Legionella pneumophila, pox Leishmania, Mycobacterium leprae u
Mycobacterium lepromatosis, pox Leptospira, Listeria monocytogenes, Borrelia burgdorferi u
npyrue Bunsl Borrelia, Wuchereria bancrofti u Brugia malayi, Bupyc numgorurapHoro
xopuomenuaruta (LCMV), pon Plasmodium, mapOyprckuii Bupyc, supyc kopu, Burkholderia
pseudomallei, Neisseria meningitides, Metagonimus yokagawai, Microsporidia phylum, Bupyc
koHTaruno3noro mojrocka (MCV), Bupyc maporura, Rickettsia typhi, Mycoplasma pneumoniae,
pa3HooOpa3Hble mpencTaBuTenu dakTepuii (Actinomycetoma) u rpudkos (Eumycetoma),
napasuTapHbIe JMIMHKH IBYXKPbUIbIX HacekoMbIx, Chlamydia trachomatis u Neisseria
gonorrhoeae, npuon vCJD, Nocardia asteroides u gpyrue Buast Nocardia, Onchocerca volvulus,
Paracoccidioides brasiliensis, Paragonimus westermani u npyrue Buabl Paragonimus, poj
Pasteurella, Pediculus humanus capitis, Pediculus humanus corporis, Phthirus pubis, Bordetella

pertussis, Yersinia pestis, Streptococcus pneumoniae, Pneumocystis jirovecii, MOJTHOBHPYC, POI
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Prevotella, Naegleria fowleri, Bupyc JC, Chlamydophila psittaci, Coxiella burnetii, Bupyc
Oemencrna, Streptobacillus moniliformis u Spirillum minus, peciupaTopHO-CHHINTHAIBHBIN
Bupyc, Rhinosporidium seeberi, punosupyc, poxa Rickettsia, Rickettsia akari, Bupyc muxopaaku
nonunel Pudr, Rickettsia rickettsii, potaBupyc, Bupyc kopeBoii kpacHyxu, Salmonella genus,
kopoHaBupyc SARS, Sarcoptes scabiei, pox Schistosoma, pox Shigella, Bupyc BeTpsiHO#t OCTIBI,
Variola major wnm Variola minor, Sporothrix schenckii, Staphylococcus genus, poxn
Staphylococcus, Staphylococcus aureus, Streptococcus pyogenes, Strongyloides stercoralis,
Treponema pallidum, pon Taenia, Clostridium tetani, pox Trichophyton, Trichophyton
tonsurans, poxa Trichophyton, Epidermophyton floccosum, Trichophyton rubrum, u
Trichophyton mentagrophytes, Trichophyton rubrum, Hortaea werneckii, poxn Trichophyton, pon
Malassezia, Toxocara canis miu Toxocara cati, Toxoplasma gondii, Trichinella spiralis,
Trichomonas vaginalis, Trichuris trichiura, Mycobacterium tuberculosis, Francisella tularensis,
Ureaplasma urealyticum, Bupyc BeHecyaibcKOTO 3HLe(hanuTa jomazaei, Vibrio colerae, Bupyc
Guanarito, Bupyc 3anagaoro Huna, Trichosporon beigelii, Yersinia pseudotuberculosis, Yersinia
enterocolitica, Bupyc >kenroii nuxopanku, Mucorales order (Mucormycosis) u Entomophthorales
order (Entomophthora-mycosis), Pseudomonas aeruginosa, Campylobacter (Vibrio) fetus,
Aeromonas hydrophila, Edwardsiella tarda, Yersinia pestis, Shigella dysenteriae, Shigella
flexneri, Shigella sonnei, Salmonella typhimurium, Treponema pertenue, Treponema
carateneum, Borrelia vincentii, Borrelia burgdorferi, Leptospira icterohemorrhagiae,
Pneumocystis carinii, Brucella abortus, Brucella suis, Brucella melitensis, Mycoplasma spp.,
Rickettsia prowazeki, Rickettsia tsutsugumushi, Clamydia spp.; marorerHabie rpuOKu
(Aspergillus fumigatus, Candida albicans, Histoplasma capsulatum); mpocrefimmue (Entomoeba
histolytica, Trichomonas tenas, Trichomonas hominis, Tryoanosoma gambiense, Trypanosoma
rhodesiense, Leishmania donovani, Leishmania tropica, Leishmania braziliensis, Pneumocystis
pneumonia, Plasmodium vivax, Plasmodium falciparum, Plasmodium malaria); viu reasMUHTBI
(Schistosoma japonicum, Schistosoma mansoni, Schistosoma haematobium, ¥ aHKUJIOCTOMBI).
I[pyrI/Ie AHTUTECJIA B KAYCCTBEC JIMTAHAOB, CBA3BIBAOIIUXCA C KJIICTKAMU, UCIIOJIb3YEMBIC B
JaHHOM I/1306peTeHI/II/I AJI JICUCHUA BUPYCHBIX 32160J'IeBaHPIfI, BKJIFOYAKOT, HO HE OIrPaHUYNBArOTCA
HMH, aHTUTEJIA TPOTUB aHTUTCHOB MATOINCHHBIX BUPYCOB, B TOM YUCJIC B KAYCCTBEC
HeorpaHnunBaromux npumepos: Poxyiridae, Herpesviridae, Adenoviridae, Papovaviridae,
Enteroviridae, Picornaviridae, Parvoviridae, Reoviridae, Retroviridae, Bupychl rpurmra, BUPYyChI
MaparpuIina, NapoTUT, KOpb, PECIMPATOPHO-CUHLIUTHUAIIBHBIN BUPYC, KOPbEBast KPACHYXa,
Arboviridae, Rhabdoviridae, Arenaviridae, He-A/ae-B Bupyc renarura, Rhinoviridae,

Coronaviridae, Rotoviridae, onkoBupyc [Takoii kak, HBV (remarouemmonspaasi KapLinHOMA),
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HPV (pak meiiku MaTKH, pak aHaJIbHOTO KaHaja), aCCOLMMPOBAHHBIN ¢ capkoMoit Kamomu
repnesupyc (capkoma Kanomrm), Bupyc dmureiina-bapp (HazodapuHreanbHas KapLuHOMA,
muMpoma bepkutra, nepsudHas aMMdoma LHEeHTpaNIbHOH HepBHOI cuctembl), MCPyV (pak
kieTok Mepkennb), SV40 (Bupyc obesbsia 40), HCV (renatouesmmonsipHas kapuuaoma), HTL V-1
(T-xknerounblii Jeiko3/mMdoma B3pOCIbIX)]|, UMMyHHbIE PACCTPONCTBA BBI3BAHHBIE BUPYCOM:
[TakuM Kak BuUpyc nummyHonedunura denoseka (CITM/I)]; Bupyc neHTpaibHOH HEPBHON
cuctemsl: [Takoii kak, JCV (mporpeccupyrorasi MyibTrdoKanbHas jgeiikosHuedanonarus), MeV
(momocTpeIii ckIepo3upyromuii neiikosHnedanut), LCV (mumbounTtapHslii XOPUOMEHUHTHT),
Arbovirus encephalitis, Orthomyxoviridae (Bo3moxHo) (Encephalitis lethargica), RV
(6emencrro), Bupyc Chandipura, reprieBUpyCHBIN MEHHHTUT, cUHApOoM Pamces-XanTa Tum 11,
NOJIMBUPYC (TIOTHOMHENHUT, TOCT-1osino cuHapoM), HTLV-I (Tpornueckuii ciacTuaeckuii
napamnapes)]; uuromerangosupyc (Cytomegalovirus retinitis, HSV (repnerudeckuii kepatur)),
KapIuOBacKyJSIpHBIN BUpyC [Takol kak CBV (nmepukapaut, MuokapanT)]; pecrupaTopHast
CHCTEMHas1/0CTpast BUpyCHasl Ha30(apuHraibHas/BUPYCHAst THEBMOHMS: [BUpYC DmiuTeiiHa-bapp
(nadexuns EBV/undexunoHHbIii MOHOHYKIIE03), IuTOMerajoBupyc; SARS kopoHaBupyc
(TspKenbIit ocTpBIN pecnpaTopHblil cuHapoM) Orthomyxoviridae: Bupyc rpurnmna A/B/C
(TpunI/NTHYMI TPUII), MAPAMUKCOBUPYC: BUPYCHI Maparpuna yejaoseka (maparpum), RSV
(pecnmpaTOpHBII CHHIMTHAIBHBIA BUpYC YenoBeka), hMPV]; Bupyc numeBapuTeIbHOMN
cuctembl [MuV (mapoTHT), HUTOMETAJIOBUPYC (IIUTOMETraIOBUPYCHBIN 330(Darut); aA€HOBUPYC
(ameHOBHpYCHAst HH(EKIHS ), POTABUPYC, HOPOBUPYC, aCTPOBUPYC, KopoHaBupyc; HBV (Bupyc
renatura B), CBV, HAV (Bupyc renatura A), HCV (Bupyc renarura C), HDV (Bupyc renarura
D), HEV (Bupyc renarura E), HGV (Bupyc renarura G)]; yporeHuTanbHeli BUpyC [Hanmpumep,
Bupyc BK, MuV (maportur)].

B cooTBeTcTBHH C ele OAHOM LebI0 HACTOsIIee H300pETEHHE TAKXKe OTHOCHUTCS K
(bapMareBTHUECKUM KOMITO3ULHSM, COAEPKAIINM KOHBIOTAT 10 U300PETEHUIO BMECTE C
(apMareBTHUECKH TPUEMIIEMBIM HOCUTEIIEM, pa30aBUTENEM UM BCIIOMOTATENIbHBIM BEIIECTBOM
IS JIEYeHUsT PaKoOBbIX 3a00seBaHuil, NHPEKUNH WIN ayTOMMMYHHBIX paccTpoiicTB. Criocod
JIeUSHHsI PAKOBBIX 3a00JeBaHNH, MHQEKIUH 1 ayTOUMMYHHBIX PACCTPOICTB MOKET
NPUMEHSTBCS Ha TPAKTHKE 1N VItro, in vivo Wix ex vivo. IlpumMepsl nmpuMeHeHus in vitro
BKJIFOYAIOT 00pa0OTKy KJIETOYHBIX KYJIBTYP AJIsl YHUUTOKEHUS BCEX KIIETOK, 32 UCKITIOUEHHEM
JKEJIAEMbIX BAPHAHTOB, KOTOPbIE HE SKCIPECCHPYIOT LENIEBON aHTUIeH; MM YHUUITOXEHUS
BApPHAHTOB, KOTOPbIE SKCIPECCUPYIOT HEXKeNAaTebHbIH aHTUTEH. [IpuMephl NCTIONBb30BAHUS €X
VIVO BKITIOHAIOT 00paboTKy reMOnosTHUeCKuX cTBoJIOBbIX KieTok (HSC) nepen BbinmoHeHnEM

tpancmiantaiuu (HSCT) onHOMY 1 TOMY ke MALUEHTY AJIT YHHUYTOKEHUST OOJIbHBIX MU
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3JIOKA4eCTBEHHBIX KJIeTOK. Hanpumep, KITMHIUECKOE JIEUeHHE €X VIVO ISl YAAJICHUs
OTIYXOJIEBBIX KJIETOK MJIH JIMM(POUAHBIX KJIETOK U3 KOCTHOTO MO3Ta Mepe ayTOJOTHIHOM
TPaHCIUIAHTALMEH NPU JICYCHUH PaKa WM PH JIEYEHUH ayTOUMMYHHOTO 3a00JI€BaHUS, WITH JJIs
ynaneHus: T-KJIeTok u Apyrux JUM(pOHUIHBIX KJIETOK U3 AJJIOT€HHOTO KOCTHOTO MO3Ta WJIM TKAHH
10 TPAHCIUIAHTALIUH JUIS TOTO, YTOOBI IPENOTBPATUTh 3a00JI€BaHUE TPAHCILIIAHTAT ITPOTHUB
XO35IMHA, MOYKHO OCYIIECTBIISITH CIAEAYIOINM 00pa3oM. Y MauueHTa Wi APYroro 4ejJoBeKa
OTOMPAIOT KOCTHBINA MO3T, a 3aTeM HHKYOUPYIOT B Cpene, CoAeprKaliei CbIBOPOTKY, K KOTOPOH
N00aBIISIOT KOHBIOTAT MO M300pETEeHHUI0, B UaNa30He KOHIeHTpaluii ot okoyio 1 mM go 0,1 MM,
B T€YeHHEe OT 0KoJo 30 MUHYT 110 okoJio 48 yaco npu Temneparype okoso 37 °C. TouHble
YCJIOBUSI KOHLIEHTPALIUU U BpeMsi MHKyOaluu (= 103a) JIETKO ONPEAesIOTCS
KBaTH(pUUIUPOBaHHBIMU BpadaMu. [lociie HHKyOaunu KJIETKH KOCTHOTO MO3Ta MPOMBIBAIOT
CpenoH, copepsKallei CbIBOPOTKY, M BO3BPAIIAIOT MALUEHTY BHYTPUBEHHON HH(]Y3HeEH COTIIacHO
U3BECTHBIM MeToAMKaM. B Tex ciyuasx, Kkorja nauyueHT NoJydaeT Apyroe JeueHue, Takoe Kak
KypC aONATUBHON XMMHOTEPANU WK O0JydeHHE BCETO Tella MEXKAy BpeMeHeM cOopa KOCTHOTO
Mo3ra u perHpysueli 00paboTaHHBIX KJIETOK, 00paboTaHHBIEC KJIETKH KOCTHOTO MO3Ta XPaHST
3aMOPOKEHHBIMU B JKUIKOM a30T€ C UCMOJIb30BaHUEM CTAHAAPTHOIO MEIULIMHCKOTO

000pyIOBaHHSI.

JIJEKAPCTBEHHBIE CPEJICTBA/LHIMTOTOKCHUYECKHUE AI'EHTBI JIA
KOHBIOI'MPOBAHUA

JlekapcTBEHHBIE CPENCTBA, KOTOPBIE MOTYT OBITh KOHBIOTHPOBAHBI C MOJIEKYJIOH,
CBSI3BIBAIOIIEHCS C KJIETKOH, HACTOSIIETO H300PETEeHNUS, IPENCTABIISIIOT COOOH
HU3KOMOJIEKYJISIPHBIE JIEKAPCTBEHHBIEC CPEICTBA, BKIIOUAIOIINE B Ce0sl IUTOTOKCUYECKHE
areHThI, KOTOPbIE MOTYT OBITh CBSI3aHBI C HIIH TOCIIE UX MOIU(UKALINU JIsT CBSI3bIBAHUS C
areHTOM, CBSI3bIBAIOIUMCS C KJIETKONH. TepMHH «HU3KOMOJIEKYJISIPHOE JIEKAPCTBEHHOE
CPEACTBOY» MIMPOKO UCTIONB3YETCS B HACTOSIIEM JOKYMEHTE Uit 0003HAUEHUS] OPraHMYECKOro,
HEOPraHUYECKOro WM METAJUIOOPraHUYECKOrO COEANHEHUS, KOTOPOE MOKET UMETh
MOJIEKYJSIPHYIO Maccy, Harpumep, oT 100 no 2500, Sonee moaxozmsmyto ot 200 mo 2000.
HuskomonekyssipHble IeKapCTBEHHBIE CPEICTBA XOPOLIO OXapaKTEPU30BAHBI B JAHHOM 00IacTH
TexHHukH, HanpuMmep, B WO05058367A2 u B natente CIIIA Ne 4956303, cpenu npouero, u
BKJIFOUYEHBI BO BCEH CBOEH MOJHOTE MOCPEACTBOM CCBUIKU. JIEKapCTBEHHBIE CPECTBA BKIOYAOT
B ce0sl U3BECTHBIE JIEKAPCTBEHHBIE CPEZICTBA U T, KOTOPBIE MOTYT CTaTh U3BECTHBIMU
JIEKaPCTBEHHBIMU CPEACTBAMHU.

JlekapcTBeHHbIE CPENCTBA, KOTOPBIE M3BECTHBI, BKIFOYAIOT B ce0sl, HO HE OTPaHUYHBAIOTCS

MU

2
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1). XuMHOTEpaneBTHYECKUE areHTh: a). ANKIJIUPYIOIIHE areHThl: TAKUE, KaK a30THUCThIE
UTIPUTHL: XJI0pamOyIwI, xjopHadasuH, nukiodochamun, nakapdbasuH, 3CTPaMyCTHH,
udochamua, MEXIOpPETAMUH, MEXJIOPITAMUH OKCUJI THAPOXJIOPHI, MAHHOMYCTHH,
MUTOOPOHUTOJI, MeNb(asiaH, MUTONAKTOJ, MUMOOPOMaH, HOBeMOUXHH, ()eHECTEPUH,
NPEeAHUMYCTHH, THOTeNa, Tpodochamun, yparmnbHeri unput, CC-1065 (Bimouas ero
CHHTETUYECKHE aHAJIOTH aJ103€JIE31H, Kap3eJIe3UH 1 OU3eNe3HH);, IyOKapMULIUH (BKJIFOUAsT
cunTternueckue ananorn, gumepbl KW-2189, CBI-TMI u CBI); numeps! 6eH3011a3enuHa
(manmpumep, numepsl nupponodenzoanaszenvHa (PBD) wmu TomaiiMuiiHa,
WHIOJIMHOOEH30IHAa3ENTMHOB, UMUIa300€H30 THATNA3ETIHHOB HITH
OKCa30JMINHOOCH30JMa3e TMHOB); HUTPO3OMOUYEBHHBIL: (KApPMYCTHH, JIOMYCTHH, XJIOPO30TOLIHH,
($boTeMyCTHH, HUMYCTHH, PpAHUMYCTHH); alKuiICyiIb(oHaTsl: (Oycynbdan, TpeocynbdaH,
uMnpocysbpaH U MUNOCyIb(an); TpuaszeHsbl: (nakapOba3nH); MIIATHHOCOAEPIKAIINE COSIMHEHUS:
(kapOoTuTaTHH, UCIUIATHH, OKCAJIHUILIATHH ), a3UPUIANHBI, TAKUE KaKk OeH3010T1a, KapOOKBOH,
METypeaoIa 1 ypeaona;, STHICHUMHUHbBI 1 METHJIAMEJIAMIHBI, BKITFOYast aITPETAMUH,
TPUSTHWIIEHMENAMUH, TpusTHIeHpochopamu, TpusTHIeHTHODOChOpaMu 1
TPUMETHIIONIOMENAaMHH |; ) pacTHTENbHbIE AJIKAJIOU/BI TAKHUE KaK aJlKaJouabl OapBHHKA:
(BUHKPUCTHUH, BUHOJIACTUH, BUHAE3WH, BHHOPEJIOWH, HABEJIOUH); TAKCOUBI: (MTAKITUTAKCE,
JOLETaKCON) U uX aHayiory, Mmadtansunonnsl (DM1, DM2, DM3, DM4, maiiTaH3uH U
AHCAMUTOLIMHBI) M UX AHAJIOTH, KpUNTOQHUIIUHBI (B YACTHOCTH, KpUNToUIUH | 1 KpuntopuunH
8); SMOTHJIOHBI, 3JIeyTepOOHH, TUCKOAEPMONINA, OPUOCTATHHBI, AOJOCTATHHBI, AYPUCTATHHBI,
TyOyJIM3UHBL, 11e(aTOCTaTHHBL, MTAHKPATUCTATHH, CAPKOJUKTHH, CIIOHTUCTATHH, C). HHTHOUTOPBI
JHK-Tonon3omepassl: Takue Kak [3munoao¢uuiasl: (9-aMUHOKAMITOTEIMH, KAMIITOTELNH,
KPHUCHATOJI, TAYHOMHMLIMH, 3TOMO3H 1, 3Torno3us pocdar, pUHOTEKAaH, MUTOKCAHTPOH,
HOBAHTPOH, PETUHOEBbIE KUCIIOTHI (PETHHOJIBI), TEHUTIO3H]I, TOTIOTEKAaH, 9-HUTPOKAMIITOTELIH
(RFS 2000)); muromuuuner: (Mutomuriud C) u ero ananoru]; d). aHTU-MeTabONIHUTBL: TAKHE KaK
{[anTH-onaTer: mHrHONTOPEI DHFR: (METOTpEKCAT, TpUMETpPEKCaT, JEHONTEPHH, ITEPONITEPHH,
aMHUHONTEPUH (4-aMHUHONTEPOEBAsk KUCJIOTA) HITH IPYTrHe aHaJIoTH (POTMEBOH KHCIIOTHI),
uHruouropel IMP-nernaporenassr: (MUKO(pEHOIOBas KUCIOTA, THa30(ypPHH, pHOABUPHH,
EICAR); nHrubutops! pubOHYKIEOTHAPENYKTA3bl: (THAPOKCUMOYEBHHA, Ne(epoKcaMuH)];
[aHAJOTH MUPUMUANHA: aHAJIOTH ypauuia: (aHUUTaOWH, a3allUTUINH, 6-a3aypHIIvH,
karenutabun (kcenona), kapmodyp, nurapabuH, TUIE30KCYPUINH, TOKCH(ITYypUIUH,
sHOIMTAOUH, S-pTopyparii, GIOKCYPHINH, paTUTPEKCe ] (TOMYIEKC)); aHAIOTH [IUTO3HHA!
(uurapabun, nuTO3MHApAOHHO3U N, (iiynapabuH); aHaJIoTH nypuHa: (a3atuonpuH, guynapadu,

MEpPKaNTOMypPHH, THAMHUIIPHH, THOTYaHWH)|; TIOTIOJTHUTEh 3anaca (OoJueBOi KUCIOTHI, TAKOU
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KaK (PpOJMHOBAS KUCIIOTA}; €). TOPMOHAJIbHBIE TEPAIMU: TAKUE KaK {aHTarOHUCTBI PELIETITOPOB:
[aHTHACTPOTEHBI: (MerecTpol, pajokcuden, Tamokcuden), aronuctsl LHRH: (rockpkiuH,
JEUNPOJIH] alleTaT); aHTHAHAPOTeHbI: (OMKanmyTaMua, GIyTaMun, KaryCTepoH, JPOMOCTAHOJIOH
MPOMHOHAT, 3ITUTHOCTAHOJ, TO3EPEINH, JEHIIPOINI, MEMTUTHOCTAH, HUJIYTAMU, TECTOJAKTOH,
TPWJIOCTAH U APYTHe HHIMOUTOPHI aHAPOTEHOB)|; PETHHOMbI/ IEIbTOU/IBL: [aHAJIOTH BUTAMHHA
D3: (CB 1093, EB 1089 KH 1060, xonekansuudepo, sprokaisuudepo); GoroauHaMuaecKas
tepanusi: (BeprenopduH, ¢pranonuanud, GoToceHcndbmmmn3arop Pc4, neMeTOKCUTUITOKPEIITHH
A); uutokussl: (uHTEpdepoH-anbda, uarepdepon-ramma, paxkrop Hekposa omyxoseit (TNF),
Oenku uenoBeka, copepkauie noMeH TNF)]}; f). maruburope! kunasel, Takue kak BIBW 2992
(artu-EGFR/Erb2), umatunud, redputnand, neranranud, copadeHnod, na3aTuHNO, CyHUTHHHO,
3pJIOTUHUO, HUJIOTHHHO, TanmaTuHuO, akCUTUHUO, nazonanus. BanneTannd, E7080 (anTu-
VEGFR2), mymOputunud, nonatuautd (AP24534), apernnud (INNO-406), 603ytunud (SKI-
606), kabo3anTHHKUO, BUcMoerud, naumapud, pykcomutuand, CYT387, akcutuHuO, THBO3aHUO,
copadenud, OeBannszymad, netykcumad, Tpactysymad, paHuOuzymad, maHUTyMymao,
ucnmHecuot; g). marudutops! noau( AJlP-pudozo)nomumepassl (ITAPII), Takue kak onanapuo,
HUpanapud, nHUIapuod, Tanasonapud, senunapuod, senunapud, CEP 9722 (uedanon), E7016
(Ouzan), BGB-290 (beul en), 3-amuHoOeH3aMu T,

h) anHTHOMOTHKY, TakKe KaK YHEJUIMHOBbIE AaHTHOMOTHKH (HApUMep, KaJINXeaMHULIIHBI,
ocobenHo kammxeamuuuH v1, 61, ol u B1, cm., Hanpumep, J. Med. Chem,, 39 (11), 2103-2117
(1996), Angew Chem Intl. Ed. Engl. 33:183-186 (1994); nuHeMHIMH, BKJIIOYasi TMHEMHUIUH A U
NE30KCUANHEMULIUH; 3CTIepaMULIH, kKenapuuant, C-1027, ManypomnenTrH, a TakKe
HEOKap3WHOCTATHHOBBIHA XpOMO(DOp U POICTBEHHBIE XPOMOIPOTEHHOBBIE XPOMODOPHI
SHEMUHOBBIX aHTHOOWOTHKOB), aKJIAIIMHOMH3HHBI, aKTHHOMULIUH, ayTPAMULIUH, a3aCEPUH,
OMEeOMULIMHBI, KAKTHHOMHILIMH, KapaOWINH, KAPMUHOMULIUH, Kap3UNHOQHINH; XPOMOMHLIUHBI,
JAKTUHOMUIIMH, JayHOPYOUIINH, 1eTopyOuLinH, 6-11a30-5-0kco-L-HopielnnH, JOKCOpYOULIHH,
MOP}OTHMHO-TOKCOPYOULINH, ITHAaHOMOP(OTUHO-TOKCOPYOULIMH, 2-MTUPPOTHHOAOKCOPYOULIMH U
Ne30KCUAOKCOPYOUIINH, STTUPYOULIUH, 330pyOULIMH, UIapyOUIINH, MapLEIIOMHIIVH,
HUTOMULIMHBIL, MUKO(EHOJIOKUCIIOTA , HOTAJJAMULIUH, OJIMBOMULIMHBI, TETIIOMHIIHH,
NOTGUPOMULIMH, TyPOMHLIHH, KEJIAMHULIMH, POJOPYOHIINH, CTPENTOHUT PHH, CTPENTO30LHH,
TyOepuuanH, yOeHUMEKC, 3MHOCTATHH, 30pyOHIINH; 1) APYTHe: TaKue KaK MOJTUKETH b
(areroreHuHbl), 0COOEHHO OyNaTallvH U OyIaTallMHOH, reMUIUTAOWH, STIOKCOMULIUHBI
(Hanpumep, kappunzomud), 6opTe30MUO, TATUAOMUN, JEHATUAOMUA, TOMATUIOMHU]I,
To3enocrar, 3ubpecrar, PLX4032, STA-9090, ctuMyBakc, alJIOBEKTHH-7, KCEreBa, MPOBEHK,

HiepBOil, ”HTHOUTOPBI U30IPEHIIINPOBAHUS (TaKHE KaK JIOBACTATHH), TOTIAMUHEPT HUHbIE
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HEMPOTOKCUHBI (Takue Kak 1-MeTni-4-peHnmupuanHneBbIi HOH), HHTHOUTOPBI KIETOYHOTO
IUKJTA (TaKue KaKk CTaypOCTIOPHH), AKTHHOMHLIMHBI (TaKHe KaK aKTHHOMHIMH D,
JAKTUHOMUIIWH), OJICOMHULIMHBI (Takue Kak OjgeomurinH A2, dneomurna B2, nemioMuiung),
AHTPALMKJINHBI (TaKHE KaK JayHOPYOHIIMH, JOKCOPYOULIMH (aapuaMULIIH), HAapyOHIIHH,
SMUPYOULINH, SpUOYNINH, THpapyOULNH, 30pyOUIIIH, METOKCAaHTPOH, HHrnoutopsl MDR (Takne
Kak Bepanamun), MHruouTopsl Ca’ * -AT®as3bl (Takue Kak TarCUrapriH), HHTUOUTOPbI
T'HCTOHJ€aLeTIIA3bl (BOPUHOCTAT, POMUACTICHH, TAHOOMHOCTAT, BAJBIIPYyeBask KUCIIOTA,
morerunaoctat (MGCDO0103), 6enunocrat, PCI-24781, sutunoctar, SB939, pecMuHocrar,
rusuHOCcTaT, AR-42, CUDC-101, cynsdopadan, TpuxocratuH A); TariCUrapru, HEJIEKOKCHO,
TJIUTa30HBI, SMUTAIUIOKATEXUH rajiaTt, AUCYIb(pupam, CATHHOCTIOPAMHUA A ., aHTHAIPEHAIOBbIC
CPEACTBa, TAKHE KaK aMUHOTJIYTETUMH], MUTOTaH, TPHJIOCTAH, alleTJIaTOH; aibaohochaMuIHbIH
TJTIUKO3U/T; aMUHOJIEBYJIMHOBAsI KHCIIOTA, aMCAKPHH; apabnHO3UA, OecTpalyLit; OH3aHTpeH;
sparpakcart; aeodamun; nemexous, nuasuksoH; s¢uopauTiH (DFMO), sinpdpomuTtuH;
SJUTUITHHUS alleTaT, STOTIFOLUA; HUTPAT FAJUIHS, TAUTO3UH, THAPOKCUMOYEBHHA, HOAHAPOHAT,
JIEHTUHAH, JOHUAAMUH, MHUTOTYa30H, MUTOKCAHTPOH; MOITUIAMOJT, HUTPAKPHH, IIEHTOCTATHH;
denamer; nupapyburue, noaodUIITHHOBAs KICIOTA, 2-3THITHAPA3U, Tpokapbasun;, PSK®;
pa30KCaH; PU3OKCHH, CU30(pHUPaH; CIUPOTrepMaHHIl; TEHYa30HOBAsK KUCIIOTa, TPHA3UKBOH; 2,2',2"-
TPUXJIOPTPHUSTHIIAMUH, TPUXOTELEHBI (0COOEHHO TOKCHH T-2, BeppyKapuH A, popuauH A u
aHryunuH); yperad, MUPHK, aHTHCMBICIIOBBIE JIEKapCTBEHHBIE CPEACTBA M HYKJICOJUTHYECKHIH
bepmeHT.

2). AreHT NPOTUB ayTOMMMYHBIX 3a00JIEBaHHUH BKIIFOYAET B ce0sl, HO HE OrPaHUINBAETCS
UMH, UUKIOCTIOPHH, [UKJIOCTIOPUH A, aMHHOKAIIPOHOBYIO KHCIIOTY, a3aTHOTIPHH,
OPOMOKPHITHH, XJIOPaMOYLIUJI, XJIOPOXUH, HUKIOhOCchaMu, KOPTUKOCTEPOUIbI (HAITpUMED,
aAMIIUHOHHIIBI, OeTaMeTas3oH, OyIe30HUIbI, THAPOKOPTH30H, GIyHU30auA, QIyTHKA30H
NPONHOHAT, (IIyOKOPTOJIOH JAHA30J, AEKCAMETa30H, TPUAMIIMHOJIOHA ALlETOHH],
6exknomeraszona gunponuonat), DHEA (JII'2A), sHaHepuent, ruApOKCHXJIOPOXHUH,
uHpIMKCUMa0, MEJIOKCHKaM, METOTpeKcaT, MO(peTHs, MUKO(EeHIIAT, MPETHU30H, CUPOIUMYC,
TAKPOJIUMYC.

3). AreHTt mpoTHB HHPEKITUOHHOTO 3a00JI€BaHNS BKIIIOUAET B Ce€0s1, HO HE OrPaHUYNBAETCS
UMM, a). AMUHOTJIUKO3H/Ibl: aAMUKALIMH, ACTPOMHLIUH, FTeHTAMULMH (HETUJIMULIUH, CH30MULIUH,
W3EMaMULIVH ), THTPOMUIVH B, kaHaMULIMH (aMHUKaIiH, apOeKalnH, OeKaHAMHUINH, TUOSKaLIHH,
TOOpPaMULIH), HEOMUIIVH ((ppaMHUIIETUH, TAPOMOMHULIMH, pUOOCTAMUIINH ), HETHUJIMHLIVH,
CHEKTHHOMHIIMH, CTPENTOMHLIMH, TOOPaMHULIMH, BEpAAMHULIMH, b). aM(pEHUKOIIBI:

asunambpenukon, xaopampenuko, Gropdernkon, TnaMHEeHUKO, C). AHCAMULIUHBI
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refgaHaMunvH, repoumuivg, d). kapbaneHeMbl: OUareHeM, TOPUIIEHEM, SPTanieHeM,
UMUTIEHEM/IIUTACTATHH, MEepPOIIeHeM, TaHumeHeM; €). nedemsl: kapdauedem (topakapded),
uedanerpun, nedaxnop, uedppanus, nehaapokcui, uehaioHuyMm, nedaiopuanH, neharoTHH
wi tedanocut, nedpanekcus, nedanormunuy, nepamanaon, uepanuput, uepaTpusut,
uedaszadnyp, nedasenon, uedasonus, nepoOynepasoH, nedkaneH, nedaibIoKcuM, Hedenrm,
nepmMuHOKC, edokcutuH, rednposwi, negpokcaaus, nedTe3on, uehypokcum, HePUuKCHM,
uepananp, nepautopeH, uedpenum, nederamer, nepmerokcnm, nedhoauzuM, HeHOHUIHI,
uedonepason, nedopanun, negorakcum, nedortuam, edo3onpat, nedanekCuH, ePMUMU3O0N,
uedpnupamun, uepnupom, nehrnogokcum, uednpo3mwi, uehxuHoM, nedcynoand, nedrasuamum,
uedrepam, ueptudyreH, nedrroneH, uepTuzokcuM, eGToOunpos, uehTPUAKCOH, EPYPOKCHM,
nedysonam, nepamunut (neokcurun, nedoreran, nedgmerason), okcanedem (haomokcud,
natamokcu); f). raukonenTHabpl OJIEOMULINH, BAHKOMHULIMH (OPUTABAHIIMH, TEJIABAHLINH),
TEeHKOTUIaHWH (a0aBaHIMH), PAMOIUIAHUH, ). MIULIIIUKINHbL, HAPUMED, TUTEIUKIIUH, g).
UHTUOUTOPHI B-TaKkTaMasbl: IeHaM (CyipOakTaM, Ta300aKTaM), KiaBaM (KJIaBYJIaHOBAsI KUCIIOTA),
1). IMHKO3aMHUIbI: KIIMHIAMUIH, TUHKOMHWIINH, |). JIUTIOTIENTUIBL TanTOMULIUH, AS54145,
Kanbuui-3aBucuMble anTubnotuku (CDA); k). Makponuasl: a3UTPOMULIMH, LETPOMHLIMH,
KJIAPUTPOMHLIMH, AUPUTPOMHULIMH, SPUTPOMHULIUH, PJIYPUTPOMULIMH, HKO3AMHULIMH, KETOJIH
(TETUTPOMMULIMH, [IETPOMULIMH), MUIEKAMHULIUH, MHOKAMHLIMH, OJICAHAOMULIUH, pU(PAMULIH
(pudpamnuuus pupamnus, pudadbyTuH, pudaneHTHH), POKUTAMHULMH, POKCUTPOMHLIHH,
CHEKTHHOMHIIMH, criipaMuLiug, Takpoiumyc (FKS506), TponeannoMunuH, TeIUTPOMULIIH; 1).
MOHOOAKTaMbl: a3TPEOHAM, TUTE€MOHAM; M). OKCA30JMIMHOHBL. JTUHE3OJH T, N). TeHULMJUTHHBL
AMOKCHIMJUTHH, aMITULMJUTHH ((TUBAMITMLIINH, TeTALUKINH, OaKaMITULHIUTHH,
METaMIULWUIMH, TATAMIULWUINH), a3UJOLUNUINH, a3J0LHUTNH, OeH3UINEHULMIUTNH, OeH3aTHH
OeH3MIMEeHULIMIIINH, OeH3aTHH (PeHOKCUMETUII-MIEHULIMJLIHH, KIIOMETOLMIUINH, IPOKAUH
OeH3MIMEeHULMIIINH, KapOSHULIMILIUH (KaPUHAALWUINH), KIOKCALMIIINH, TUKIOKCALUIUIHH,
SMULMUIHH, (JIYKIOKCALMUTHH, MELWITMHAM (TTMBMELMUTHHAM ), ME3JIOLMJUTMH, METHLIMJLIHH,
Ha(UMILTHH, OKCALMJUIHH, TeHAMELMJUINH, TeHULMJUTHH, (PeHeTHUIILIUINH,
(PeHOKCMETHIINIEHULIMJUTHH, TTHNEPALMIUTHH, TPOMULMIUTHH, CYIbOSHULIMIUTHH, TEMOLIMIUIHH,
TUKAPLUUIKMH, 0). TOJUIEeNTHIbL OALUTPALINH, KOJUCTHH, TIOJUMHUKCHH B; p). XUHONOHBI
anarpoduokcanuy, danodaokcanuH, uunpodrokcayy, KinHapIOKCaH, JaHO(IOKCAIIIH,
OU(IIOKCALIMH, SHOKCALMH, SHPO(IOKCALINH, (PJIOKCHH, TapEHOKCAIMH, raTH(IOKCAIIH,
reMudIoKcaIyH, rpenadokcanyt, KaHO TpOBa(IOKCAINH, JIEBO(IIOKCAIINH, IoMe(IOKCallnH,
MapOodaokcanH, MOKCU(IOKCANH, HATU(IOKCANH, HOp(IIOKCanH, OpOHQIOKCaALHH,

odokcanuH, nedrokcanyH, TpoBadIOKCalUH rpenadioKcalnt, CUTadIoKCalH,
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cnapdokcaiyH, TeMadIOKCaH, TOCY(DIOKCANH, TPOBA(IOKCAIINH, (). CTPENTOrPAMUHBI:
NPUCTHHAMULINH, XUHYTPUCTUH/1aTb(PONPUCTHH); T). Cylb(oHaMUAbL: MadheHU I, TIPOHTO3MUII,
cynbdaneramu, cyiabhaMeTu3on, cyibGaHuTumMu, cyibdacanasut, Cyabpu3okcason,
TPUMETOTIPUM, TPUMETONIPUM-CYJIb(HaMeTOKCa30] (KOTPUMOKCA30J); S). CTEPOHIHBIE
aHTHOAaKTepUaNIbHBIE CPEACTBA. HanpuMep, Qpy3nanesast KHCIOTA; t). TETPALUKIIMHBL:
TOKCULIUKJIMH, XJIOPTETPALMKIINH, KJIOMOLMKIINH, AeMEKJIOLUUKIINH, TUMELUKIIHH,
MEKJIOLUKJIMH, METALIUKINH, MUHOLIMKIIUH, OKCUTETPALIUKINH, ICHUMELNKIIHH,
POJUTETPALMKIINH, TETPALUKIINH, TIULIMILUKINHBI (HATPUMEp, TUTCLUKIINH); U). IPYTUe THIIBI
aHTHOMOTUKOB. aHHOHALIWH, apcheHaMUH, HHTHOUTOPBI OakTonpeHoa (GauuTpauuny),
uHruouropel DADAL/AR (1mKiocepuH), AUKTHOCTATHH, AUCKOAESPMOIIH, SJIEHTepOOUH,
SMOTHJIOH, 3TaMOYTOJI, 3TONO3U I, (haporeHeM, Gpy3unnueBas KUcaoTa, GypasoIuIoH, H30HUA3ZH],
JayIUMaNn, METPOHHUIA30JI, MyTUPOLIUH, MUKOJIAKTOH, MHTUOUTOPBI cuHTE3a NAM
(Hampumep, GochoMUIIIH), HUITPOPYPAHTOWH, MAKIUTAKCEN, TUIATEHCUMHULINH, TUPa3HHAMUI,
KBUHYIIPUCTUH/manb(onpucTuy, pudamnuiut (pupamMnuH), Ta300akTaM THHHIA30J, YBAPULIHH;
4). AHTUBHpPYCHBIE JIEKAPCTBEHHBIE CPEACTBA: a). MHTUOUTOPBI BXOAA/CIHMSIHHS: AIIABUPOK,
MapaBUpPOK, BUKpUBHUPOK, gp41 (3HdyBupTHA), PRO 140, CD4 (Mbanm3ymad); b). uHruOuTOpHI
UHTErPasbl. paiTerpaBup, SJIBUTETPABUD, TIOOOUIHAH A C). HHTHOUTOPBI CO3PEBAHMA:
O6eBupuMar, BUBEKOH; d). MHIHOUTOPHI HEHPAMUHHIA3BI : OCENIbTAMHUBHP, 3aHAMUBUD,
nepamMuBup; €). Hykieo3unel u HyKJI€OTHABI: abakaBUp, ALUKIOBHD, afae(oBup, aMIOKCOBUD,
anpuLUTaOnH, OpUBYANH, TUAODOBHD, KIEBYAHH, AeKCeabBYLNTaOUH, tuaano3uH (ddl),
sneyuurabus, smrpunuradus (FTC), surexasup, pamuuknosup, ropypaumn (5-FU), 3'-¢rop-
3aMenieHHble 2',3'-Iune30KCHHYKIC03UHbIE aHaJIoTH (Hanpumep, 3'-¢pTop-2',3'-
munezokcurumunud (FLT) u 3'-¢pTop-2',3'-nunesokcuryanosus (FLG), pomusupcen,
raHUUKIOBHD, upokcypunus, samuByauH (3TC), 1-aykneosune! (Hanpumep, B-1-tumunus u B-1-
2'-1e30KCULIUTUAIVH), IEHIUKJIOBHUP, PALMBHp, pUOABUPUH, CTAMITUANH, cTaByauH (d4T),
TapuOaBUPUH (BUPAMHUINH), TENOUBYINH, TEHOGOBUP, TPUPIYPUANH BATALUKIOBHD,
BairaHukIoBHp, 3anbiutadnH (ddC), sunoBynun (AZT); f). He-Hykneo3unel: aMaHTaavH,
aTeBUPUIVH, KalPaBUPUH, TUAPWIITHPUMUANHBI (3TPABUPUH, PHIITUBUPHUH), AETaBUPINH,
JIOKO3aHOJI, SMUBHPUH, ddaBupent], Gockapuet (pochoHOMypaBbIHA KHUCIOTA), UMUKBHMO,
uHTepdepoH-aibda, JOBUPUA, JOAECHO3NH, METH3a30H, HeBupanuH, NOV-205, mrunatepdepoH
anbha nogoPUIIOTOKCHH, prudaMIuIKH, puMaHTaanH, pecukBumMon (R-848), rpomanTanuy; g)
UHTUOUTOPHI MTPOTEA3bl: aMIIPEHABHP, aTa3aHABHP, OOLIETIPEBHP, NapyHABHD, (pocammpeHaBup,
WH/IMHABUD, JIOTIMHABUD, HeN(pUHABHP, TUIEKOHAPWI, PUTOHABHP, CAKBHHABHUD, Tenanpesup (VX-

950), Tunipanasup; h). J{pyrue THIbI aHTUBUPYCHBIX JIEKAPCTBEHHBIX CPENCTB: ad3uM, apOuIou,
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KaJaHOJH] A, LepareHuH, [IMaHOBUPUH-H, THAPHIMUPUMHUANHbI, STIHUTAJIOKATEXUH rajjat
(EGCQG), dockapuer, rpuddurcun, TapubaBupuH (BUpaMHUIUH), ruapokcuMoueBrHa, KP-1461,
MIITE(pO3HH, TUIEKOHAPIII, KOMOMHUPOBAHHBIE THOPUAHBIE HHTHOUTOPBI pHOABUPHH,
CeNULIIITHO.

5). JlekapcTBeHHbIE CPENCTBA, UCTIOJIB3YEMbIE [T KOHBIOTATOB, COSMHEHHBIX uepe3 Ouc-
JIMHKED, TI0 HACTOSIIIEMY N300pEeTEHHIO, TAK)KE BKIIFOUAIOT paaron30Tomnsl. [Ipumepamu
paauousoTonos (panuonykaunos) aeistores *H, 11C, 1*C, 18F, 32p, 33§ ¢4Cy, 8Ga, 3°Y, P T,
Uiy 1237 1247 1257 I 133x%e 177y, 211 At unum 2P°Bi. Paquon3oTomHO-MeYeHHbIE aHTHTENA
TOJIE3HBI B SKCIIEPUMEHTAX 110 HALIEJIEHHOH BU3YyaJIM3aLUH PELENTOPOB, I MOTYT ObITh
HCIOJIb30BAHBI AJIs1 HALIEJICHHOTO JISYEHHsI, TAKOT'O KaK KOHBIOraThl aHTHTENIO-JIEKAPCTBEHHOE
cpeactso no m3ooperenuo (Wu et al (2005) Nature Biotechnology 23(9): 1137-46). Monekysl,
CBSI3BIBAIOIIMECS C KJIETKOH, HATIPUMEP, aHTUTEJIOM, MOTYT ObITh MEUEHHBIMU peareHTaMu
JIMTaHJAMU Yepe3 MOCTHKOBbBIE JIMHKEPBI 0 HACTOSILIEMY MAaTEHTY, KOTOPbIE CBSI3bIBAIOT,
XeJaTUPYIOT WK HHBIM 00pa3oM 00pa3yroT KOMIUIEKC ¢ PAAUOAKTUBHBIM M30TONIOM METaJLIa,
UCTIOJIB3Ysl MeToukH, omucanHbie B Current Protocols in Immunology, Volumes 1 and 2,
Coligen et al, Ed. Wiley-Interscience, New York, Pubs. (1991). Xenatupyromiue Jurasasl,
KOTOpbIE MOTYT O0pa30BbIBATH KOMILIEKC ¢ MIOHOM MeTaiia, Bkmo4aroT B cedst DOTA, DOTP,
DOTMA, DTPA u TETA (Macrocyclics, Jlannac, Texac, CIIIA).

6). ®apmaneBTHYECKU PUEMJIEMbIE COJTU, KUCIOTBI, MPOM3BOAHBIE, THAPATHAS UIH
THIPATUPOBAHHAS COJIb, MM KPUCTAUTMYECKAs CTPYKTYpa; UM ONTHYECKHI H30Mep, palieMar,
IMacTepeoMep MM SHAHTHOMEp JI0OO0r0 U3 BbIIIEYKa3aHHbIX JIEKAPCTBEHHBIX CPEACTB.

B npyrom BapuaHTe OCYLIECTBICHHUS] MOJIEKYJIa JTEKaPCTBEHHOTO
cpencra/muToTokcudeckast Mosiekyna B @opmyie (1) w/wnum (I1) MokeT npeacTaBisTb COOOM
MOJIeKyTy XpoModopa, TakuM 00pa3oM KOHBIOTaT MOKHO HUCIIOJIb30BATh st OOHAPYKEHHS,
MOHUTOPHHTA UK U3YYEHHsI B3AUMOCHCTBHSI MOJIEKYJIbI, CBSI3bIBAIOIIEHCS C KJIETKOH, €
KJIETKOH-MHIIEHBI0. MOJIeKyJTbl XpoModopa IpeACTaBISIFOT CO00M COeNMHEHUE, KOTOPOe
obagaer cnocoOHOCTHIO MOMIIOIATh TAKHUE BUIbI CBETA, Kak Y D- cBeT, (hIIyOpeCLeHTHBIH CBET,
HUK- cBer, ommxauit UK-cBeT, BUIUMBINA CBET; MOJIEKYJia XpoMaTodopa BKIIOYAeT B cedsi Kiace
WIH MOAKJIACC KCAHTO(POPOB, 3pUTPodopoB, upuaodopos, TeHko(hopoB, MeTaHOPOPOB U
IMaHO(OPOB; KJIACC WITH MOAKIACC MOJIEKYJT (hyopodOopoB, KOTOPBIE PEACTABIISIFOT COOOM
(yopeclieHTHbIE XUMUYECKHE COSIMHEHH S, MEPEU3ITyYarolie CBET Mocje O0Ny4YeHus;, KJace
WK TIOJKJIACC MOJIEKYJI BUAMMOM (POTOTPAHCAYKLIMH, KJIACC MM TOAKIAcC POTOhOPHBIX
MOJIEKYJI; KJIACC WJIM TIOAKJIACC JTFOMHUHECLEHTHBIX MOJIEKYJI, M KJIACC MM MOAKIJIACC COeAMHEHUIH

nrorudepuHa.
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Monekyia xpoModopa MOKeT ObITh BRIOpaHa U3, HO HE OTPAaHUYHBASICh UMY, HEOETTKOBBIX
opranudeckux GyopodopoB, TAKHMH KaK: MPOU3BOIHBIE KCaHTeHa ((IyopecenH, poJaMuH,
OPETrOHOBBIH 3€JICHBIH, 03UH U TEXaCKUH KPACHBIH); MPOM3BOAHBIX IUAHWHA. (LINAHWH,
WHAOKapOOLUAHWH, OKCaKapOOIIMaHMH, THAKAPOOIIMAHIH U MEPOLIMAHUH ), TPOU3BOTHBIX
CKBapHHA M 3aMEIIEHHBIX B KOJIbLIE CKBAPAMHOB, BKJIFO4ast kpacutenu Seta, SeTau u Square;
NPOM3BOIHBIX HayTannHa (TPONU3BOAHBIC JAHCHIIA U TIPOJaHA); MPOU3BOIHBIX KYMapHHAa,
MPOU3BOHBIX OKCanua3oJa (MUPUINUIOKCA30J1, HUTPOOSH30KCAANa30J U OEH30KCaIua3on);
NPOM3BOJHBIX aHTpaleHa (anTpaxuHoHbl, Bkirodas DRAQS, DRAQ7 u CyTRAK Orange);
MPOM3BOIHBIX MUPEeHA (KaCKaIHbIH CHHHUN U 1. ); MPOU3BOAHBIX OKCA3MHA (HUIBCKHHA KPACHBIH,
HUIBCKUI CHHMIA, KPe3UIOBbIH (roeToBbIH, OkcasuHd 170 u T. A.), MPOU3BOAHBIX aKPUIHHA
(mpodnaBuH, aKPUIUHOBBIN OPAH)KEBbIH, AKPUIUHOBBIH KENTHIA U Ap. ), TPOU3BOIHBIX
apuMeTHHA (aypaMuH, KpUCTAJUTMYECKUN (DUOJIETOBBIN, MAJTAXUTOBBIHN 3€JICHBIH ), TPOU3BOIHBIX
TeTpanuppoda (nopduH, GranounaHus, OUTUPYOHH).

Wnu monekyna xpomodopa MoxKeT ObITh BBIOpaHa U3 JTFOOBIX aHAJIOTOB U MTPOU3BOIHBIX
cnenyromux (uyopodopubix coenunenuit: CF kpacutens (Biotium), 3oamet DRAQ u CyTRAK
(BioStatus), BODIPY (Invitrogen), Alexa Fluor (Invitrogen), DyLight Fluor (Thermo Scientific,
Pierce), Atto u Tracy (Sigma Aldrich), FluoProbes (Interchim), kpacutenu Abberior (Abberior),
kpacurenu DY u MegaStokes (Dyomics), kpacutenu Sulfo Cy (Cyandye), HiLyte Fluor
(AnaSpec), kpacurenu Seta, SeTau u Square (SETA BioMedicals), kpacurenu Quasar u Cal
Fluor (Biosearch Technologies), kpacutenu SureLight (APC, RPEPerCP, Phycobilisomes)
(Columbia Biosciences), APC, APCXL, RPE, BPE (Phyco-Biotech).

ITprMeps! IHUPOKO UCTIONB3YyEeMbIX (1yopo(OPHBIX COEAMHEHUH, KOTOPBIE SIBJISIOTCS
PEaKLMOHHOCTIOCOOHBIMHU HJTH KOHBIOTUPYEMBIMH C JIMHKEPAMH IO N300PETEeHHIO,
npeacTaBisiIoT coboit: ammodukounannH (APC), amuaokymapuH, koHbtoratsl APC-Cy7,
BODIPY-FL, Cascade Blue, Cy2, Cy3, Cy3.5, Cy3B, Cy5, Cy5.5, Cy7, dnyopecueun, FluorX,
rugpokcukyMapus, IR-783, nmucamun ponamus B, monngeprHOBBIN JKENThIH, METOKCUKYMapPUH,
NBD, Pacific Blue, Pacific Orange, koubtoratret PE-CyS5, koustoratel PE-Cy7, PerCP, R-
¢dukospurpun (PE), kpacHbrii 613, Seta-555-a3un, Seta-555-DBCO, Seta-555-NHS, Seta-580-
NHS, Seta-680-NHS, Seta-780-NHS, Seta-APC-780, Seta-PerCP-680, Seta-R-PE-670, SeTau-
380-NHS, SeTau-405-manenmun, SeTau-405-NHS, SeTau-425-NHS, SeTau-647-NHS,
texackuli kpacubidi, TRITC, TruRed, X-ponamun.

diyopodopHbIE COETUHEHHS], KOTOPBIE MOTYT OBITh CBSI3aHBI C IMHKEPAMHU I10
H300pETEHUIO TSI UCCIIEAOBAHUS HYKJIEUHOBBIX KHCIOT MIIH O€JIKOB, BBIOPAHBI U3 CIIEAYIOIIUX

COemMHEHUH WIn uX Mpou3BOAHBIX: 7-AAD (7-amunoakrrHOMUIIMH D, CG-CeIeKTUBHBII),

91



10

15

20

25

30

aKpuOMHOBBIN opamxeBblil, xpomomuuuH A3, CyTRAK opankessrii (Biostatus, kpacHbI cBeT
B30y aenust TeMubiii), DAPI, DRAQS, DRAQ7, 6pomun stunus, Hoechst33258,
Hoechst33342, LDS 751, mutpamunus, nporuanyMm ioaun (PI), SYTOX Blue, SYTOX Green,
SYTOX Orange, Tuazonbnbiii opanxkeBbiii, TO-PRO: unanunossiii Mmonomep, TOTO-1, TO-
PRO-1, TOTO-3, TO-PRO-3, YOSeta-1, YOYO-1. ®ayopodopHbie cOenUHEHUs, KOTOPBIS
MOTYT OBITh CBSI3aHBI C JIMHKEPAMHU MO N300PETEHUIO [T UCCIIEIOBAHNUS KIETOK, BEIOPAHBI U3
CIEeNYIOIUX COeqMHeHNH min ux npousBoaubix: DCFH (2'7'-guxopomurunpodayopecienH,
okuciennas gopma), DHR (nuruapoponamun 123, okuciennast popma, CBET KaTaIH3UPyeT
oxucnenue), Fluo-3 (AM cnoxabiii a¢up: pH > 6), Fluo-4 (AM cnoxasiii 3¢up pH 7.2), Indo-1
(AM cnosxHblit 3¢up, HU3KUI/BeICOKHH ypoBeHb KanbLus (Ca2+)) u SNARF (pH 6/9).
IIpennouturensHbie GyopodopHbIE COENUHEHHS], KOTOPbIE MOTYT ObITh CBSI3aHBI C JJUHKEPAMHU
10 N300PETEHHUIO JIs1 UCCIIEAOBAaHNS OCIIKOB/aHTUTEI, BEIOPAHBI U3 CIEAYIOLINX COSTMHEHUH
win ux npousBoanbX: ajuodpukoruanud (APC), AmCyanl (terpamep, Clontech), AsRed2
(rerpamep, Clontech), Azami Green (moHOMep, MBL), asyput, B-¢pukospurpun (BPE),
Cerulean, CyPet, monomep DsRed (Clontech), DsRed2 («RFP», Clontech), EBFP, EBFP2,
ECFP, EGFP (cna6erii numep, Clontech), Emerald (cnadwiit numep, Invitrogen), EYFP (cnabsrit
mumep, Clontech), GFP (myrtamust S65A), GFP (myTanus S65C), GFP (S65L myranus), GFP
(mytaums S65T), GFP (myrauus Y66F), GFP (myranus Y66H), GFP (myrauus Y66W), GFPuv,
HcRed1, J-Red, Katusha, Kusabira Orange (monomep, MBL), mCFP, mCherry, mCitrine ,
Midoriishi Cyan (mumep, MBL), mKate (TagFP635, monomep, Evrogen), mKeima-Red
(monoMep, MBL), mKO, mOrange, mPlum, mRaspberry, mRFP1 (moromep, Tsien lab),
mStrawberry, mTFP1, mTurquoise2, P3 (kommuiekc ¢pukobunmsomer), Peridinin Chlorophyll
(PerCP), R-puxospurpun (RPE), T-Sapphire, TagCFP (numep, Evrogen), TagGFP (numep,
Evrogen), TagRFP (aumep, Evrogen), TagYFP (mumep, Evrogen), tdTomato (TanaemHbIit
mumep), Topaz, TurboFP602 (numep, Evrogen), TurboFP635 (numep, Evrogen), TurboGFP
(mumep, Evrogen), TurboRFP (mumep, Evrogen), TurboYFP (mumep, Evrogen), Venus, GFP
nukoro tuna, YPet, ZsGreenl (terpamep, Clontech), ZsYellow1 (terpamep, Clontech).
IIpuMepamu CTPYKTYpPbI KOHBIOTATOB aHTUTEJIO-MOJIEKYIa XpoMOo(opa, CBSI3aHHBIX Uepes3

MOCTHUKOBBIN JJUHKEP siBIsitoTCs cnenyromue: Ac0l, Ac02, Ac03, AcO4, AcOS, Ac06 u AcO7:

0 \ XL
Ho—“ N\/@ | mAb
(\) O ® Y—Ly7—S
my n
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mAb
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Ac07

) (SR Q— » MPEACTABIISIET COOOM HeoOsI3aTeIBHO JTMOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO

CBSI3b, WJIM MOJKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1 U Y1 HE3ABUCHMO MPENCTABISIIOT coboii O

NH, NHNH, NRs, S, C(0)0, C(O)NH, OC(O)NH, OC(0)0, NHC(O)NH, NHC(0)S,
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OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJO, MPEANOYTUTENBHO MOHOKJIOHAJIBHOE aHTUTENO; 1 U My He3aBUCUMO paBHbI 1-20; Riz u
R12’ HezaBucumo npeacrasisitot codoit OH, NH,, NHR;, NHNH,;, NHNHCOOH, O-R;-COOH,
NH-R;-COOH, NH-(Aa),COOH, O(CH,CH,0),CH,CH,0OH, O(CH.CH;0),CH,CH,NH,
NH(CH2CH20),CH,CH:NH>, O(CH2CH;0),CH,CH,COOH, NH(CH2CH;0),CH,CH,COOH,
O(CH,CH;0),CH,CH,NHSO;H, NH(CH,CH,0),CH,CH,NHSOsH, R1-NHSO;H, NH-R;-
NHSO;H, O(CH;CH:0),CH,CH,NHPOs;H;, NH(CH.CH»0),CH,CH:NHPOsH;, R1-NHPOs;H;,
R1-OPOsH;, O(CH2CH20),CH2CH,0POsH;, NH(CH2CH20),CH,CH:NHPOsH;, OR}-
NHPOs3H;, NH-R;-NHPO;H,, NH-Ar-COOH, NH-Ar-NH,, roe p = 0-5000, Aa npeacrasisier
coboit amuaOKUCHOTY; R1, mi, n, L1, u L, sBnstores Takumu, kak onpenenero B @opmyie ().

B npyrom BapuaHTe ocylecTBiIeHus JiekapcTBeHHOE cpenctso B @opmymnax (1) u (1)
MOJKET MPECTABIATE COOOH MONMANKUIICHTIIMKOIN, KOTOPbIE UCTIOIB3YIOTCS ISl YBEIUICHUS
nepuosa MoJyBbIBEACHUs MOJIEKYJIbI, CBA3BIBAIOILIENCS C KIETKOMN, IPU BBEIEHUU
MitekonuraroeMy. [ToMHanKiIeHrIMKOMH BKITFOYAKOT B ¢e0st, HO HE OTPAaHHYUBAIOTCS UMM,
nosu(aTrneHraukoan) (I1317), moau(nponuIeHrIMKob) U CONOINMEPBI STUIICHOKCHAA U
NPOMNIJIEHOKCHAA; OCOOEHHO MpeanouTHTeabHbIME sBIsitoTCs [I217, 1 6onee ocobeHHO
NPEANOYTUTENBHBIMU SBIIFOTCS MOHO(YHKIIHOHAIBHO aKTUBHPOBAaHHBIE THAPOKCUIIDI
(marmpumep, runpokcuibHble [13]7, akTHBHpOBaHHbBIE HA OJJTHOM KOHLIE, BKJIFOYAst
PEeaKLMOHHOCTIOCOOHBIE CIIOKHBIE 3pupbl rTHAPOKCHI D] -MOHOKapOOHOBBIX KHCIIOT,
runpokcul I2I'-mMoHoanpaeruasl, ruapokcul I9I'-monoamunsl, ruapokcul II'-moHorMapasunel, ,
rugpokcul I -monokap6asatsl, runpokcul [DI'-MoronOKOALIETAMUABL, THAPOKCUL IO -
MOHOMaNleMMHbL, TUAPoKcHl I -MoHOOpTONMpHANIANCYIbGUABL, THApoKcul 1D -
MOHOOKCUMBI, THApOoKcUl 121 -MoHOpennnkapboHatsl, runpokcul DI -MoHOpEHUATTHOKCANH,
rugpokcul I -MoHOoTHA30IMANH-2-0HBL, THAPOKCUI DI -MOHOTHOCTOXKHBIE 3(DUPBI,
ruzpokcul I2I'-moHOTHONBL, rUApokcUl ID] -MoHOTpHa3uHb! U rugpokcul 191 -
MOHOBHHHUJICYJTH(OHBI).

B HeKOTOpBIX TAKUX BapUaHTaX OCYLIECTBJIEHUs MOJUAIKUIEHTJIUKOIb HMEET
MOJIEKYJIIPHYIO Maccy oT okoJio 10 Jla no oxouso 200 k/la, npeanouturensHo OT okono 88 [la no
okoJio 40 k/la; nBe BETBU, Ka)xaas ¢ MOJIEKYJIpHON Maccoil oT okoJo 88 [la no okono 40 k/la; u
OoJiee MPEANOYTHTENLHO JBE BETBH, Kaxaas ot okojio 88 Jla no okoso 20 x/la. B onHom
KOHKPETHOM BapHaHTE OCYIIECTBIICHHUS NOJHATKHUICHTJINKOJIb TPEACTABISIET COOOH
NOJI(3THIIEH )IJIUKOJIb U HIMEET MOJIEKYIISIpHYIO Maccy okouo 10 k/la; okono 20 k/la umu oxoJo
40 x/1a. B xoHKpeTHBIX BapuaHTax ocyuiectienus [131° npencrasnser coboit [I21° 10 k/la

(nmuHelHbIN nn passerBieHHbIN), [I21 20 x/la (TuHEHHbIH nin pasBeTBieHHbIH) wim 121 40
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k/la (nuHelHbIi niu pa3BeTBiIeHHbIN). B psine narenToB CLIA packpbsITO MOJIydeHNE JIUHEHHBIX
WM Pa3BETBIIEHHBIX «HEAaHTUIeHHbIX» [13]" monumMepoB U uX NPOU3BOIHBIX WJIH KOHBIOTATOB,
Hanpumep, B mateHTax CIIIA Ne 5428128, 5621039; 5622986, 5643575; 5728560, 5730990;
5738846, 5811076; 5824701; 5840900, 5880131; 5900402; 5902588; 5919455, 5951974,
5965119; 5965566; 5969040; 5981709, 6011042; 6042822; 6113906; 6127355, 6132713;
6177087 u 6180095. CTpykTypa KOHBIOIaTOB aHTUTENO-TIOIHAIKUIIEHTJINKOJIb CBA3AHHBIX Yepes

MOCTHUKOBBIN JIUHKEp siBasieTcs caeayrowmei: PgO1, Pg02 u Pg03.

- Rl I
N Xi—L—S
Ryék/ Oa\/\@\/@ .E mAb
p Y~L, mS n
1

Pg01

R, o 1\4 /Ll S
N i
R_«,%K/ ﬁ\/\@\/}(l)’ \Ii S mAb
Ry L—\-S
1
0 - Ab
P O L m,

2
n Pg03

) (SR Q— » MPEACTaBIISIET COOOM HeOOsI3aTeIBHO JIUOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO
CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJIO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENO, N M M| HE3aBUCUMO paBHbl 1-20; p
pasHo 1-5000, Ry, L1 u Ly sBnstroTCst Takumy, Kak onpenenero B @opmye ().
IMpennouturensHo R u R3 HezaBucumo npexacrapisitor codoit H, OH, OCH3, CH3 unun OC,Hs.

B eie omHOM BapuaHTE OCYIIECTBICHUS MPEATIOYTHTEIbHBIMU [IUTOTOKCUISCKUMU
areHTaMu, KOTOPbIe KOHBIOTHPOBAHBI C MOJIEKYJION, CBSI3BIBAIOIIEHCS C KIIETKOU uepes
MOCTHKOBBIN JIMHKEP HACTOSAIIETO MAaTeHTA, SIBJISTIOTCS] TYOYIM3UHBI, MAWTAaHCUHOU/IBI,
TakcaHOUbI (TakcaHbl), anajoru CC-1065, nayHOpyOMLIMHBI U JOKCOPYOHLIMHBI, aMAaTOKCHUHBI
(BKJIFOUAst aMaHUTHUHBI), HHIOJKAPOOKCAMUI, TUMEPBI OEH30HA3ETMHOB (HATIPUMED, TUMEPHI
nupojobensoanazennna (PBD), ToMassMULIMH, aHTPAMUIINH, HHIOJHHOOSH30IHA3ETIHHBI,
UMHUa30J100€H30THA3ETINHBI UJTH OKCA30JIMINHOOCH30IHA3eTNHBI), KAJTHXEAMUIMHBI U
SHEANWHOBBIE AHTHOUOTHKH, AKTHHOMUIINH, a3aCePUHBI, OJICOMHUIIUHBI, SITUPYOULIVH, SpUOYIIHH,
TaMOKCcU(DeH, MIapyOUINH, TOJACTATHHBI, aypPUCTATUHBI (HAIIPUMep, MOHOMETHIIAypUCTaTUH E,

MMAE, MMAF, aypuctatun PYE, aypucrarun TP, aypucratunet 2-AQ, 6-AQ, EB (AEB) u
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EFP (AEFP) u ux aHanoru), IyOKapMHULIHBI, FeIAaHAMULIIHBI K Ipyrue nHruoutopet HSPOO,
CEeHTAHAMHIIMH, METOTPEKCAThI, THOTEMNA, BUHAC3HHbI, BUHKPUCTHUHBI, FT€MHACTEPIIIHBI,
HA3yMaMUJIbl, MUKPOTHHHUHBI, PAANO3YMHUHBI, CTpenTOHUTTHH, SN38 min Apyrue aHaloru win
METa0OJUTHI KAMIITOTELINHA, ATbTEPOOAKTHHOB, MUKPOCKIIEPOIEPMHUHOB, TEOHEIJIAMUIOB,
scnepamMunHOB, PNU-159682; 1 nx aHajnoru Uiy npon3BOIHBIE, (apMalleBTHUECKH
NpUEMJIIEMbIE COJIH, KUCIIOTBI, IIPOU3BOAHBIE, THPAT MIJIM THAPATHPOBAHHAS COJIb; WIIN
KPHUCTAJUTNYECKasl CTPYKTYPa; WIIM ONITUYECKUI H30Mep, paLeMar, AHacTepeoMep UiTH
SHAHTHOMEP JIFOOOTO U3 YKA3aHHBIX BBILIE JIEKAPCTBEHHBIX CPEICTB.

TyOynu3uHbI, KOTOPBIE SIBJISFOTCS PEATIOYTUTEbHBIMU JIJIs1 KOHBIOTHPOBAHUS B
HACTOSIIEM H300PETEeHHH, XOPOIIO U3BECTHBI B TAHHOW 00JIACTH TEXHUKU U MOTYT OBITh
BBIJIEJICHBI U3 MTPUPOAHBIX HCTOYHUKOB B COOTBETCTBHHU C M3BECTHBIMH CIIOCOOAMH HUJIH
MOJIY4€HbI CHHTETHYECKH B COOTBETCTBUHU C U3BECTHBIMU CTIOcOOaMH (Harmpumep,
Balasubramanian R, et al. J. Med. Chem., 2009, 52, 238-40; Wipf, P., et al. Org. Lett., 2004, 6,
4057-60; Pando, O, et al. J. Am. Chem. Soc., 2011, 133, 7692-5; Reddy, J. A, et al. Mol.
Pharmaceutics, 2009, 6, 1518-25; Raghavan, B., et al. J. Med. Chem., 2008, 51, 1530-33;
Patterson, A. W, et al. J. Org. Chem., 2008, 73, 4362-9; Pando, O., et al. Org. Lett., 2009, 11
(24), 5567-9; Wipf, P., et al. Org. Lett., 2007, 9 (8), 1605-7; Friestad, G. K., Org. Lett.,2004, 6,
3249-52; Peltier, H. M., et al. J. Am. Chem. Soc., 2006, 128, 16018-9; Chandrasekhar, S., et al
J. Org. Chem., 2009, 74, 9531-4; Liu, Y., et al. Mol. Pharmaceutics, 2012, 9, 168-75; Friestad,
G. K, et al. Org. Lett., 2009, 11, 1095-8; Kubicek, K., et al., Angew Chem Int Ed Engl,
2010.49: 4809-12; Chai, Y., et al., Chem Biol, 2010, 17: 296-309; Ullrich, A_, et al., Angew
Chem Int Ed Engl, 2009, 48, 4422-5; Sani, M., et al. Angew Chem Int Ed Engl, 2007, 46, 3526-
9; Domling, A, et al., Angew Chem Int Ed Engl, 2006, 45, 7235-9; Patent applications: Zanda,
M, et al, Can. CIITA Appl. CA 2710693 (2011); Chai, Y., et al. Eur. CIIIA Appl. 2174947
(2010), WO 2010034724, Leamon, C. et al, W0O2010033733, WO 2009002993; Ellman, J., et al,
PCT W02009134279; WO 2009012958, US appl. 20110263650, 20110021568; Matschiner, G.,
et al, WO2009095447; Vlahov, L, et al, W0O2009055562, WO 2008112873; Low, P., et al,
WO02009026177; Richter, W., WO2008138561; Kjems, J., et al, WO 2008125116; Davis, M; et
al, WO2008076333; Diener, J.; et al, U.S. Pat. Appl. 20070041901, W0O2006096754;
Matschiner, G, et al, WO2006056464; Vaghefi, F., et al, WO2006033913; Doemling, A., Ger.
Offen. DE102004030227, W02004005327, W02004005326, W02004005269; Stanton, M., et
al, U.S. Pat. Appl. Publ. 20040249130; Hoefle, G, et al, Ger. Offen. DE10254439,
DE10241152, DE10008089; Leung, D., et al, WO2002077036; Reichenbach, H., et al, Ger.
Offen. DE19638870; Wolfgang, R., US20120129779; Chen, H., narentnas 3asska CLIIA
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20110027274. IlpeanouTuTeNbHbIE CTPYKTYPBI TYOYJIU3HHOB ISl KOHBIOTHPOBAHUS MOJIEKYIL,

CBSI3BIBAIOIIMXCSI C KJIETKOM, omucaHbl B mateHTHOH 3asiBke PCT/IB2012/053554.

[TpuMmepamu CTPYKTYpP KOHBIOTATOB aHTHTENO-TYyOyJIN3MHOBBIN aHAJIOT CBSI3aHHBIX Uepes3

6uc-ukep sBisotes TO1, TO2, T3, T04, TOS, TO6 TO7, TO8, TO9, T10 u T11:
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e (==m== » MPEACTABISIET COOOU HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, JIHOO TBOMHYIO

CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATh, X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTHUTEJIO, MPENMOYTUTEIFHO MOHOKJIOHANTbHOE aHTUTeNO, Rz mpencrasisier coboii OH, NHy,
NHR:, NHNH,, NHNHCOOH, O-R;-COOH, NH-R;-COOH, NH-(Aa),COOH,
O(CH2CH:0),CH,CH:>0H, O(CH,CH:0),CH>,CH;NH>, NH(CH,CH,0),CH2CH2NH;, NR1R7’,
NHOH, NHOR;, O(CH,CH:0),CH.CH,COOH, NH(CH,CH:0),CH,CH,COOH, NH-Ar-
COOH, NH-Ar-NH;, O(CH,CH:0),CH.CH,NHSO;H, NH(CH>CH;0),CH,CH,NHSOsH, Ri-
NHSOsH, NH-R;-NHSOs;H, O(CH2CH;0),CH,CH2NHPO3H>,
NH(CH2CH,0),CH,CH.NHPOsH;, OR1, R1-NHPO;H;, Ri1-OPOsHa,
O(CH2CH:0),CH2CH20POsH;, OR1-NHPO3Hz, NH-R1-NHPO3H>,
NH(CH2CH>NH),CH,CH;NH>, NH(CH>CH,S),CH>,CH,NH;, NH(CH,CH,NH),CH,CH,OH,
NH(CH:CH:S),CH2CH,0OH, NH-R-NH;, niiu NH(CH2CH20),CH,CH;NHPOsH; rne Aa
npeacTasisier co0oi 1-8 aMHHOKHCIIOT, N ¥ M1 HE3aBUCHUMO MPEACTABILIIOT co0oit 1-20; p paBHO
1-5000; mpenmouturensHo Ri, Ri’, Ry, R3, u R4 HezaBucumo npencrasisitor coboii H, C1-Cs
JMHENHBIN WK pa3BeTBIEHHbIN ankui, amMmul uin aMmuHbl, C2-Cs apui, ankeHu, aJKuHUI,
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reTepoapull, TeTePOANTKI, AIKHIILUKIOATKII, CIOKHBIN 3pHp, MPoCToi 3¢up,
reTepOLIMKIIOANKIII WU aLUJIOKCUIIAMUHBL, WU MENTUABI cofepskaliie 1-8 aMuUHOKUCIIOT, UK
NOJMATHIIEHOKCUTpyTiy uMmeromyro popmyny (OCH2CH,)p, nmu (OCH2CH(CH3))p, Tae p paBHO
nenomy yuciy ot 1 no okosio 5000; nBa Rs: RiR», RaR3, RiR3 mu R3Ry4 moryTt o6pazosbiBath 3-
8 UJIEHHOE LUKJINYECKOE KOJIbLO U3 AJIKUJIBHON, apUJIbHOMN, FETEPOAPUIIbHOM, reTepOoaNKUIbHON
W alTKWJIIUKIIOATKWIBHOH rpymnmer;, X3 npenctasisier coboit H, CHz CH,CHs, CsHy7, unmu
X1’Ry’, roe X1’ npencrasisier coboit NH, N(CH3), NHNH, O wiu S; Ry’ npencrasnsier coboii H
unu C1-Cg TUHEHHBIN WK pa3BETBICHHBIN aJIKWUII, apUJI, TE€TEPOAPIII, TE€TEPOANKIII,
ANKHWJILIKJIOANKHI MITH arutokcunamMunsl, R3” npeacrasisier codoii H mmu C1-Ce TuHEHHBIH
WM pa3BETBIIEHHBIN ajkwi, Z3 npeacrasiser codoit H, COOR|, NH,, NHR, OR;,
CONHR,NHCOR;, OCOR1, OP(O)(OM1)(OM3), OCH,0P(O)(OM1)(OM3), OSOsMy, Ry, O-
TITUKO3U (TIFOKO3HL, TATAKTO3UA, MAHHO3UA, TIIFOKYPOHO3H/ TIIFOKYPOHUT, aJUIO3H,
¢bpykro3ua u T. a.), NH-rmuko3un, S-rnukosun wim CHz-rimukosua; M1 u My He3aBUCHMO
npencrasisiroT codoit H, Na, K, Ca, Mg, NH4, NRiRyR3; L1, u Ly sBIsitOTCS TAaKUMU, KakK
onpeneneHo B @opmyne (I).

KanuxeaMUIIMHBI 1 POACTBEHHBIE MM YHETUHHOBBIE aHTHOUOTHUKHU, KOTOPBIE SIBJISIFOTCS
MPEANOUYTUTEIbHBIMU J1JIS1 KOHBIOTATOB “MOJIEKYJIA, CBSI3bIBAIOINASICS C KIIETKON-JIEKAPCTBEHHOE
CpencTBO” MO HacTosieMy nareHty, onucansl B: Nicolaou, K. C. et al, Science 1992, 256, 1172-
1178; Proc. Natl. Acad. Sci USA. 1993, 90, 5881-8), marentsr CIITA Noe 4970198; 5053394,
5108912; 5264586, 5384412; 5606040; 5712374, 5714586, 5739116, 5770701, 5770710;
5773001; 5877296, 6015562; 6124310; 8153768. IIpuMepaMu CTPYKTYP KOHBIOTaTOB AHTUTEJIO-

KaJIMXEaMHULIMHOBBII aHAJIOT, CBsI3aHHBIX Yepe3 Ouc-muHkep, spistrores CO1 u CO2:

HO,,,' .
/S\L/X 1 H:0 1, [>< OCH
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e (==m== » MPEACTaBIISIET COOOM HeOOsI3aTeIBHO JIUOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO
CBSI3b, WJIM MOJKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1 U Y1 HE3ABUCHMO MPENCTABISIIOT coboii O
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJIO, MPEANOUYTUTEIPHO MOHOKIOHAIBHOE aHTUTENIO, N U M| HE3aBUCUMO paBHbI 1-20; p
pasHo 1-5000, Ry, L1 u Ly siBnstroTCst Takumuy, kak onpexnenero B @opmye ().

MaliTaH3UHOUABI, KOTOPbIE SBJISIFOTCS PEANOYTUTEbHBIMU JJIs1 HCTIOJIb30BAaHUS B
HACTOSIIEM U300pETeHNH, BKIFOUAOT B ce0sl MAMTAaH3WHOJ U €r0 aHAJIOTH, M OTIMCAHBI B
nateHtax CIITA Ne4256746, 4361650, 4307016, 4294757, 4294757, 4371533, 4424219,
4331598, 4450254, 4364866, 4313946, 4315929, 4362663, 4322348, 4371533, 4424219,
5208020, 5416064, 5208020, 5416064; 6333410; 6441163, 6716821, 7276497, 7301019,
7303749, 7368565, 7411063, 7851432 u 8163888. IIpumepom CTPyKTypbl KOHBIOTaTa
AHTHUTEIO-MaWTaH3MHOUABI CBsI3aHHbIE Yepe3 Ouc-muHkep sBisiercs My01, My02, My03, My04,

My05 u My06:

/

mAb

MyO1,

mAb

My02

/

mAb

\

My03
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e (==m== » MPEACTaBIISIET COOOM HeOOsI3aTeIBHO JIUOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO

CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)O, C(O)NH, OC(O)NH, OC(0)O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJIO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N U M| HE3aBUCUMO paBHbl 1-20; p
pasHo 1-5000, Ry, L1 u Ly siBnstroTCst TakuMm, kak onpexneneHo B @opmyie (I).

TaxcaHbl, KOTOpBIE BKJIIOYAIOT B C€0sI MAKIUTAKCEN (TAKCOJT), TUTOTOKCHYECKUN
NPUPOAHBIN MPOAYKT U JOLETAKCEN (TaKCOTep), MOMYCHHTETHIECKOE MMPOU3BOIHOE U UX
aHaJIOTH, KOTOPBIE SIBJISTFOTCS TIPEATIOUTUTEIbHBIMH IS KOHBIOTHPOBAHMSI, TPUBOASATCS B
cnenyromux npumepax: K C. Nicolaou et al., J. Am. Chem. Soc. 117, 2409-20, (1995); Ojima et
al, J. Med. Chem. 39: 3889-3896 (1996); 40: 267-78 (1997); 45, 5620-3 (2002); Ojima et al.,
Proc. Natl. Acad. Sci., 96:4256-61 (1999); Kim et al., Bull. Korean Chem. Soc., 20, 1389-90
(1999); Miller, et al. J. Med. Chem., 47, 4802-5(2004); narenter CLIIA Ne 5475011 5728849,
5811452; 6340701; 6372738; 6391913, 6436931; 6589979, 6596757, 6706708; 7008942,
7186851, 7217819; 7276499; 7598290; u 7667054,

IIpuMepaMu CTPYKTYp KOHBIOTAaTa “aHTUTENIO-TAKCaHbI , CBSI3AHHBIX Uepe3 JUHKEp

COIJIACHO HacTosIeMy nateHty spisitores Tx01, Tx02 u Tx03.
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e (==m== » MPEACTaBIISIET COOOM HeOOsI3aTeIBHO JIUOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO
CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENO, N U M1 He3aBUCUMO paBHbl 1-20; Ry,
L1 u L, sBasiroTcst Takumu, Kak onpexaesieHo B @opmyine (1).

Amnanoru CC-1065 u aHanoru JokapMHULIMHA TaKKe SBISIOTCA PEANOYTUTEIbHBIMU AJIS
HCTIOJIb30BAHUS B KOHBIOTATE, CONlEpIKaIlieM ONC-MOCTHKOBBIH JJMHKEP 110 HACTOSLIEMY MATEHTY.
IIpumepst ananoros CC-1065 u aHanoros JoykapMHIIMHA, & TAKXXe UX CUHTE3 OINHCAHB,
Hanpumep, B. Warpehoski, et al, J. Med. Chem. 31:590-603 (1988); D. Boger et al., J. Org.
Chem; 66; 6654-61, 2001; matents! CIITA Ne: 4169888, 4391904, 4671958, 4816567, 4912227,
4923990, 4952394, 4975278, 4978757, 4994578, 5037993, 5070092, 5084468, 5101038,
5117006, 5137877, 5138059, 5147786, 5187186, 5223409, 5225539, 5288514, 5324483,
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5332740, 5332837, 5334528, 5403484, 5427908, 5475092, 5495009, 5530101, 5545806,
5547667, 5569825, 5571698, 5573922, 5580717, 5585089, 5585499, 5587161, 5595499,
5606017, 5622929, 5625126, 5629430, 5633425, 5641780, 5660829, 5661016, 5686237,
5693762, 5703080, 5712374, 5714586, 5739116, 5739350, 5770429, 5773001, 5773435,
5786377 5786486, 5789650, 5814318, 5846545, 5874299, 5877296, 5877397, 5885793,
5939598, 5962216, 5969108, 5985908, 6060608, 6066742, 6075181, 6103236, 6114598,
6130237, 6132722, 6143901, 6150584, 6162963, 6172197, 6180370, 6194612, 6214345,
6262271, 6281354, 6310209, 6329497, 6342480, 6486326, 6512101, 6521404, 6534660,
6544731, 6548530, 6555313, 6555693, 6566336, 6586618, 6593081, 6630579, 6756397,
6759509, 6762179, 6884869, 6897034, 6946455, 7049316, 7087600, 7091186, 7115573,
7129261, 7214663, 7223837, 7304032, 7329507, 7329760, 7388026, 7655660, 7655661,
7906545 1 8012978. Ilpumepamu cTpykTyp KoHbtorara “antureno-CC-1065 ananorn”
CBSI3aHHBIX Uepe3 JIMHKep COIJIacHO HacTtosimeMy nateHTy sBistorcs CCO1, CCO2, CCO3 u

CCo4.
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rne mAb nipencrasnsier coboli antureno; Z3 npencrapiser codoit H, PO(OM;)(OM»),
SOsM;, CH,PO(OM;)(OM3), CH3N(CH2CH3);NC(O)-, O(CH2CH2)NC(O)-, R1 wnu rmukos3un;
(mmm—- » MPEACTaBIIsAET COO0H HeOOs3aTENBHO MO0 MPOCTYIO CBSI3b, JTHOO TBOWHYIO CBSI3b, WU
MOJKET HeoOs13aTeNTbHO OTCYTCTBOBATh; X1,X5, Y1 U Y5 HE3aBHCHMO NPeACTaBstoT coboii O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH C(O)NHNHC(O) u C(O)NR; mAb npencrasisier coOoit
AHTUTEJO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N M M1 He3aBUCUMO paBHbl 1-20; Ry,
L1 u L, sBasiroTcst Takumu, Kak onpexaesieHo B @opmyine (1).

Ananoru gayHopyOuIIMHA/ TOKCOPYOULIMHA TAK)KE TPENMOYTUTEITbHBI JUIS
KOHBIOTUPOBAHMS, Yepe3 OHC-IMHKEP COTJIACHO HacTosmeMy nateHty. [IpennouturenpHbie
CTPYKTYPBI, & TAK)K€ UX CHHTE3 MPHUBEIEHBI B crenyromux npuMmepax: Hurwitz, E., et al., Cancer
Res. 35, 1175-81 (1975). Yang, H. M, and Reisfeld, R. A., Proc. Natl. Acad. Sci. 85, 1189-93
(1988); Pietersz, C. A,,E, etal., E., et al.," Cancer Res. 48, 926-311 (1988); Trouet, et al., 79,
626-29 (1982); Z. Brich et al., J. Controlled Release, 19, 245-58 (1992); Chen et al., Syn.
Comm., 33, 2377-90, 2003; King et al., Bioconj. Chem., 10, 279-88, 1999; King et al., J. Med.
Chem., 45, 4336-43, 2002; Kratz et al., ] Med Chem. 45, 5523-33, 2002; Kratz et al., Biol Pharm
Bull. Jan. 21, 56-61, 1998; Lau et al., Bioorg. Med. Chem. 3, 1305-12, 1995; Scott et al., Bioorg.
Med. Chem. Lett. 6, 1491-6, 1996; Watanabe et al., Tokai J. Experimental Clin. Med. 15, 327-
34, 1990; Zhou et al., J. Am. Chem. Soc. 126, 15656-7, 2004; WO 01/38318; nmatentn! CIITA Ne
5106951, 5122368, 51460064, 5177016, 5208323; 5824805, 6146658; 6214345, 7569358;
7803903, 8084586; 8053205. Ilpumepamu cTpykTyp KoHbtorara “anrureno-CC-1065 ananorn”
CBSI3aHHBIX Yepe3 JIMHKEP COIIACHO HacTosueMy naTeHry sasisitorcs Da0l, Da02, Da03, Da04,

Da05, Da06, Da07 u Da0s.

H,N Da0l
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e (==m== » MPEACTABISIET COOOU HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, JIHOO TBOMHYIO

CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATh, X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR1; Ri2 mpencrasnsier coboii OH,
NHz, NHR1, NHNH,;, NHNHCOOH, O-R;-COOH, NH-R;-COOH, NH(Aa),COOH,
O(CH2CH:0),CH,CH:>0H, O(CH,CH:0),CH>,CH;NH>, NH(CH,CH,0),CH2CH2NH;, NR1R7’,
NHOH, NHOR;, O(CH,CH:0),CH.CH,COOH, NH(CH,CH:0),CH,CH,COOH, NH-Ar-
COOH, NH-Ar-NH;, O(CH,CH:0),CH.CH,NHSO;H, NH(CH>CH,0),;CH,CH,NH-SOsH, R;-
NHSOsH, NH-R;-NHSOs;H, O(CH,CH:0),CH,CH2NHPOsH>, NH(CH,CH;0),CHa,.-
CH,NHPOs3H,, OR1, Ri-NHPO3H;, R1-OPOsH;, O(CH2CH;0),CH2CH20PO3H;, OR;-
NHPO;H2, NH-R;-NHPOsH;, NH(CH,CH,;NH),CH>,CH;NH,, NH(CH>CH,S),CH2CH>NH,
NH(CH2CH>NH),CH,CH,0OH, NH(CH2CH»S),CH2CH,OH,  NH-R-NH;, nnu
NH(CH,CH»0),CH,CH,NHPO3H,, rne Aa npencrasinsier coboti 1-8 aMuHOKUCTOT; p paBHO 1-
5000; mAb npexacrasiisieT coO0H aHTUTENIO, PEANOYTUTENILHO MOHOKJIOHAIBHOE aHTUTEJIO; N U
m; HezaBucuMo pasHbl 1-20; Ry, L1 u Ly sBnstores Takumu, kak onpenenero B @opmyie ().
AypHUCTaTHHBI U IOJIACTATUHBI SIBJSIFOTCS PEATIOYTUTEbHBIMU P KOHBIOTHPOBAHUHT
BKJIFOYAIOLIIEM OMC-TMHKEPBI COTIACHO HACTOSIIEMY MAaTEeHTy. AypUCTaTUHBI (HATpUMep,
aypucraruH E (AE), aypucrarun EB (AEB), aypuctarun EFP (AEFP), moHOMeTHTaypHICTATHH
E (MMAE), moHometunaypucratud (MMAF), aypucratun F penunenanamun (AFP)) u
cuHTeTHuecKkui (eHmnananmwibHbl BapuanT MMAE), koTopbie npencTaBisitor coboi
CHHTETHUYECKHE BAPUAHTBI aHAJIOTOB J0JIaCTaTHHOB, onrcaHsbl B Int. J. Oncol. 15: 367-72 (1999);

Molecular Cancer Therapeutics, vol. 3, No. 8, pp. 921-32 (2004); natenrax 3asskax CIIIA Ne.
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11134826, 20060074008, 2006022925. mnarentax CIIIA Ne 4414205, 4753894, 4764368,
4816444, 4879278, 4943628, 4978744, 5122368, 5165923, 5169774, 5286637, 5410024,
5521284, 5530097, 5554725, 5585089, 5599902, 5629197, 5635483, 5654399, 5663149,
5665860, 5708146, 5714586, 5741892, 5767236, 5767237, 5780588, 5821337, 5840699,
5965537, 6004934, 6033876, 6034065, 6048720, 6054297, 6054561, 6124431, 6143721,
6162930, 6214345, 6239104, 6323315, 6342219, 6342221, 6407213, 6569834, 6620911,
6639055, 6884869, 6913748, 7090843, 7091186, 7097840, 7098305, 7098308, 7498298,
7375078, 7462352, 7553816, 7659241, 7662387, 7745394, 7754681, 7829531, 7837980,
7837995, 7902338, 7964566, 7964567, 7851437, 7994135. Ilpumepamu CTPyKTyp KOHBIOraTa
“aHTUTEN0-aypUCTAaTUHBI CBSI3aHHBIX Uepe3 JIMHKeP HACTOsLIero nareHra apistorces Aull,

Au02, Au03, Au04, Au05, Au06, Au07, Au08, Au09, AulO, Aull, Aul2 u Aul3
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e (==m== » MPEACTABISIET COOOU HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, JIHOO TBOMHYIO

CBSI3b, WJIM MOJKET HEOOsI3aTEIbHO OTCYTCTBOBATh;, X1 U Y1 HE3ABUCHMO MPENCTABISIIOT coboii O
NH, NHNH, NRs, S, C(0)O, C(O)NH, OC(O)NH, OC(0)O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR1; Ri2 mpencrasnsier coboii OH,
NHz2, NHR;, NHNH,;, NHNHCOOH, O-R;-COOH, NH-R;-COOH, NH-(Aa),COOH,
O(CH2CH:0),CH,CH:>0H, O(CH,CH:0),CH>,CH;NH>, NH(CH,CH,0),CH2CH2NH;, NR1R7’,
NHOH, NHOR;, O(CH,CH»0),CH,CH,COOH, NH(CH,CH,0),CH,CH,COOH, NH-Ar-
COOH, NH-Ar-NH;, O(CH,CH:0),CH.CH,NHSO;H, NH(CH>CH,0),CH,CH,NHSOsH, R;-
NHSO;sH, NH-R;-NHSO;H, O(CH.CH;0),CH,CH,NHPOsH,,
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NH(CH2CH,0),CH,CH.NHPOsH;, OR1, R1-NHPO;H;, Ri1-OPOsHa,
O(CH2CH:0),CH2CH20POsH;, OR1-NHPO3Hz, NH-R1-NHPO3H>,
NH(CH2CH>NH),CH,CH;NH>, NH(CH>CH,S),CH>,CH,NH;, NH(CH,CH,NH),CH,CH,OH,
NH(CH:CH:S),CH2CH,OH, NH-R-NH; nnu NH(CH,CH:0),CH.CHNHPOsH;, rne Aa
npezacrasisier codoit 1-8 amuHOKHCIOT; p paBHO 1-5000; mAb nmpencrasisier codoii aHTUTEIO,
MPEANOYTUTEIbHO MOHOKJIOHAJIBHOE aHTUTENO;, N U M| He3aBUCUMO paBHbI 1-20; p paBHO 1-
5000; npennoututenbHo Ri, R2, R3 u R4 HezaBucumo npencrasisitor codoii H, Ci-Cg muHeitHbIH
VI Pa3BETBIIEHHBIN aJIKWII, ApWIL, T€TEPOAPHIL, TETEPOATKIII, AKUIILHKJIOATKIIL, CIOKHBIN
s¢up, npoctoii 3¢pup, aMul, AMUHBI, TETEPOLUKIIOATKIIT WIIH aLFJIOKCHIIAMHHBL, WA MENTHIBL,
comepxamue 1-8 aMMHOKHUCIIOT, HITH TOJM3THIICHOKCUT PYIIIY, HMEIOLTYIO (POPMYITY
(OCH,CH,)p umn (OCH,CH(CH3))p, tae p paBHO mnienomy umciy oT 1 1o okosio 5000; /Isa Rs:
R1R2, R2R3, RiR3 mtn R3R4 MoryT o6pa3oBbiBath 3-8 wiieHHOE HUKINYECKOE KOJIBLIO 3
AJKWJIbHOM, apUIbHOM, reTepOapuiIbHON, reTepOaIKUIbHON WIH aIKUILUKIOATKUIBHON
rpymsl, X3 npencrasisier coboit H, CH; wm Xi1'Ry1’, roe X1’ npencrasnsier codoit NH,
N(CHs3), NHNH, O unu S; Ri” npencrasisier coboii H mnmu C1-Cg nunelHbIi nim
Pa3BETBIICHHBIN AJIKUJI, aPUJL, TETEPOAPHIL, TETEPOATTKII, ATKIIILIUKIIOATKHI UITH
arokcrnamussl, R3” npeacrasisier coboit H nmn C1-Ce MUHEHHBIN WK pa3BEeTBICHHBIH
ankwr, Z3 ‘nipencrasisier coboii H, COOR, NH,, NHRi, OR;, CONHR,NHCOR;, OCOR;,
OP(0)(OM)(OM,), OCH,0OP(O)(OM1)(OM3), OSO3M1, Ri, O-rnuko3un (TIFOKO3H],
raJlakTO3UJ, MAHHO3U]I, TJIFOKYPOHO3U I/ TIIIOKYPOHU, ajuio3u, Gpykro3un u T. 1.), NH-
riiko3un, S-rauko3ua win CHa-rivko3un; M1 u M, HeaBucumo npeactasisior codoit H, Na,
K, Ca, Mg, NHs, NR1R2R3; Z1, Z5, L1 u Ly siBRsitoTCst Takumu, Kak onpeaeneHo B @opmyne (1).
Jumeps! 6eH30aMa3enHa (HanpuMep, TMMMepsl mupposiodensoanazenuta (PBD) wium
(TOMalMUIIMHA ), THAOJUHOOSH30IMA3ETTIHOB, UMUIa300€H30THATHA3ETTHOB HJTH
OKCa30JMINHOOCH30JHa3ETIMHOB ), KOTOPBIE SBJISIOTCS MPENMOYTHTEIbHBIMI LINTOTOKCHYECKIMHU
areHTaMH, COTJIACHO HACTOSIIEMY H300peTEeHHIO, OUCaHbl B tuTeparype: nareHTel CIITA Ne
8163736, 8153627, 8034808; 7834005, 7741319, 7704924; 7691848; 7678787; 7612062,
7608615, 7557099; 7528128; 7528126; 7511032; 7429658; 7407951; 7326700; 7312210,
7265105, 7202239; 7189710; 7173026; 7109193; 7067511; 7064120; 7056913; 7049311,
7022699; 7015215; 6979684; 6951853; 6884799, 6800622; 6747144; 6660856; 6608192,
6562806, 6977254; 6951853; 6909006; 6344,451; 5880122; 4935362; 4764616, 4761412;
4723007; 4723003, 4683230; 4663453, 4508647, 4464467, 4427587; 4000304; naTeHTHBIE
3asBku CIIA 20100203007, 20100316656, 20030195196. Ilpumepamu CTpyKTyp KOHBIOraTa

“aHTUTENO-TUMephl OeH30IMa3enHa” CBS3aHHbIX Yyepe3 juHKep sBistores PBO1, PB02, PBO3,
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PB04, PB0S, PB06, PB07, PB0S, PB09, PB10, PB11, PB12, PB13, PB14, PB15, PB16, PB17,
PB18, PB19, PB20, PB21 u PB22.
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I «=====% MPEACTABISET COOOU HeOOsI3aTEIHHO MO0 MPOCTYIO CBSI3b, TUOO TBOMHYIO
CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD; X1, H Y |HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJNO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N M M1 HE3aBUCUMO paBHbl 1-20; Ly,
L2, Z1 u Z, sBasrores Takum, kak onpexneneHo B @opmyne (I). Ry, Rz, R3, Ri’, Ry’ u Ry’
He3aBrcuMo npeacrasisitot coboii H; F; Cl; =0; =S; OH; SH; C,-Cs nuHeiHbIH win
PA3BETBJICHHBIN AJIKIII, apHJI, aJIKEHWUI, T€TePOAPUJI, T€TEPOANTKIII, ATKMJILUKIIOATKUI, CIIOKHBIHN
s¢up (COORs mmu —OC(O)Rs), mpoctoii a¢dup (ORs), amun (CONRs), kapbamatr (OCONR35),
amuabl (NHRs, NRsRs’), rerepounknoankun win anuiokcmnamussl (-C(O)NHOH, -
ONHC(O)R5s); unu nenTuel, coaepkaiue 1-8 mpupomHbIX WM HEMPUPOAHBIX AMHHOKHUCIIOT,
WK MOMATUIIeHOKCUTpyy umeroryio Gopmyny (OCH2CHa)p unmu (OCH2CH(CH3))p, tae p
paBHO uenoMy unciy ot 1 mo oxoso 5000. [Iga Rs: RiR2, R2R3, R1R3 R1’R2’, R2’R3” wmn Ri’Ry’
MOTYT 00pPa30BBIBATH 3-8 YICHHOE MUKJIMYECKOE KOJBLO U3 AIKUIIbHOU, apUITbHOM,
reTepoapuibHOM, reTepOAIKUIBHON UIN AJIKWILUKIOAIKUIBHON rpynnbl, X2 U Y2 HE3aBUCUMO
npenctasisiioT codoit N, CH, wnu CRs, rne Rs mpencrasnsier codoit H, OH, NH,, NH(CHs),
NHNH,, COOH, SH, 0Zs, SZ3 unu C1-Cg nuHENHBIN WK Pa3BETBICHHBINA aJTKWJI, apwJI,
reTepoapul, TeTePOATTKIJI, aTKUIIIUKIIOATKI WITH allMJIOKCUIAMUHBL, Z3 TIPEACTABIISIET COOOM
H, OP(0)(OM)(OM3;), OCH,0OP(O)(OM)(OM3), OSOsM; unu O-rimuko3un (TIF0KO3U,
raJlakTO3UJ, MAaHHO3U]I, TJIFOKYPOHO3U I/ TIIIOKYPOHUA, ayuto3un, ppykro3ua u T. 1.), NH-
riko3un, S-ravko3ua win CHa-rimko3un; M u My He3aBucuMo nipenctasisitoT coboi H, Na,

K, Ca, Mg, NH4, NRiR:2Rs.
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AMAaTOKCHHBI, KOTOPbIE IPEACTABIISIOT COOOH MOATPYIITY MO MEHbLIEH Mepe 13 NECITH
TOKCHUYECKUX COCTUHEHUH, TePBOHAYAIBHO HAWJEHHBIX B HECKOJBKUX POJaX SAOBUTHIX IPHOOB,
B 4aCTHOCTH Amanita phalloides 1 HEKOTOPBIX IPYrUX BUIOB IPUOOB, TAKKE SBISIIOTCS
NPEANOYTUTENBHBIMU JJIS1 KOHBIOTMPOBAHUS COTJIACHO HACTOSIIIEMY MMATEHTY. Y Ka3aHHBIC
JeCATh aMaTOKCHHOB, Ha3bIBAEMBIX (-aMaHUTHHOM, J-aMaHUTHHOM, Y-aMaHUTHHOM, €-
aMaHUTHHOM, aMaHYJUTMHOM, aMaHYJUIMHOBOH KHUCJIOTOH, aMaHUHAMUIIOM, aMaHHUHOM,
NPOaMaHyJUIMHOM, MPEACTABISIFOT COOO0H JKeCTKHEe OMIMKINYECKHE TIENTUABIL, KOTOPbIE
CHHTE3HMPYIOTCS B BU/I€ TIPOTIPOTENHOB U3 35 aMUHOKHCIIOT, U3 KOTOPBIX MOCJIEAHNE BOCEMb
AMUHOKUCJIOT paclIeTuIstoTes mposmionuronentuaasoit (Litten, W. 1975 Scientific
American232 (3): 90-101;H. E. Hallen, et al 2007 Proc. Nat. Aca. Sci. USA 104, 19097-101; K.
Baumann, et al, 1993 Biochemistry 32 (15): 4043-50; Karlson-Stiber C, Persson H. 2003,
Toxicon 42 (4): 339-49; Horgen, P. A. et al. 1978 Arch. Microbio. 118 (3): 317-9).
AwmarokcuHbl yonBaroT kinetkd, nHruoupys PHK-nomumepasy 11 (Pol II), octanaBnuBast
TPAHCKPHUILHIO reHOB 1 OnocuHTte3 Oenka (Brodner, O. G. and Wieland, T. 1976
Biochemistry, 15(16): 3480—4; Fiume, L., Curr Probl Clin Biochem, 1977, 7: 23-8; Karlson-
Stiber C, Persson H. 2003, Toxicon 42(4): 339-49; Chafin, D. R., Guo, H. & Price, D. H. 1995
J. Biol. Chem. 270 (32): 19114-19; Wieland (1983) Int. J. Pept. Protein Res. 22(3): 257-76.).
AMAaTOKCHHBI MOTYT OBITh MOJIy4eHbI 13 cOOpaHHbIX rpubOoB Amanita phalloides (Yocum, R. R.
1978 Biochemistry 17(18): 3786-9; Zhang, P. et al, 2005, FEMS Microbiol. Lett.252(2), 223-8),
WK nyTeM (pepMeHTaLlH ¢ Ucroyib3oBaHueM Oasunuomuera (Muraoka, S. and Shinozawa T.,
2000 J. Biosci. Bioeng. 89(1): 73-6) unu nyrem gepmeHTannu ¢ ucnojp3osanueM A. fissa (Guo,
X. W, et al, 2006 Wei Sheng Wu Xue Bao 46(3): 373-8), nnu nyTeMm KyJIbTHUBUPOBAHUS
Galerina fasciculata wu Galerina helvoliceps, mramMma npuHamIeKaIero poay
(WO/1990/009799, JP11137291). OnHako BBIXOABI U3 BBIACTICHUS U (pepMeHTALIUN ObLIH
JOBOJIBHO HU3KMMH (MEHEee 5 MI/J KyJIbTyphl). 3a MOCIEAHNE TPU JECITHIETHS COOOIIANIOCH O
HECKOJIBKUX CIoco0ax MoJydeHus: aMaTOKCHHOB U ux aHajioros (W. E. Savige, A. Fontana,
Chem. Commun. 1976, 600-1; Zanotti, G., et al, Int J Pept Protein Res, 1981. 18(2): 162-8;
Wieland, T, et al, Eur. J. Biochem. 1981, 117, 161-4; P. A. Bartlett, et al, Tetrahedron Lett.
1982, 23, 619-22; Zanotti, G., et al., Biochim Biophys Acta, 1986. 870(3): 454-62; Zanotti, G.,
et al., Int. J. Peptide Protein Res. 1987, 30, 323-9; Zanotti, G., et al., Int. J. Peptide Protein Res.
1987, 30, 450-9; Zanotti, G, et al., Int J Pept Protein Res, 1988. 32(1): 9-20; G. Zanotti, T. et al,
Int. J. Peptide Protein Res. 1989, 34, 222-8; Zanotti, G, et al., Int J Pept Protein Res, 1990.
35(3): 263-70; Mullersman, J. E. and J. F. Preston, 3rd, Int J Pept Protein Res, 1991. 37(6): 544-
51; Mullersman, J.E., et al, Int J Pept Protein Res, 1991. 38(5): 409-16; Zanotti, G., et al, Int J
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Pept Protein Res, 1992. 40(6): 551-8; Schmitt, W. et al, J. Am. Chem. Soc. 1996, 118, 4380-7,
Anderson, M.O, et al, J. Org. Chem., 2005, 70(12): 4578-84; J. P. May, et al, J. Org. Chem.
2005, 70, 8424-30; F. Brueckner, P. Cramer, Nat. Struct. Mol. Biol. 2008, 15, 811-8; J. P. May,
D. M. Perrin, Chem. Eur. J. 2008, 14, 3404-9; J. P. May, et al, Chem. Eur. J. 2008, 14, 3410-17,
Q. Wang, et al, Eur. J. Org. Chem. 2002, 834-9; May, J. P. and D. M. Perrin, Biopolymers,
2007. 88(5): 714-24; May, J. P, et al., Chemistry, 2008. 14(11): 3410-7; S. De Lamo Marin, et
al, Eur. J. Org. Chem. 2010, 3985-9; Pousse, G, et al., Org Lett, 2010. 12(16): 3582-5; Luo, H,,
et al., Chem Biol, 2014. 21(12): 1610-7; Zhao, L., et al., Chembiochem, 2015. 16(10): 1420-5) u
OoJBIIas YaCTh ATHX CIIOCOOOB SBISLIACH YACTHYHBIM CHHTE30M. M3-3a MX upe3BbIYaliHO
CUJIBHOW aKTUBHOCTH U YHUKAJIBHOTO MEXaHU3Ma LIUTOTOKCHYHOCTH, aMAaTOKCHHBI
UCTIOJIb30BAJTUCH B KAUECTBE IMOJIE3HBIX HArPY30K JJisi KoHbrorupoBanus (Fiume, L., Lancet,
1969. 2 (7625): 853-4; Barbanti-Brodano, G. and L. Fiume, Nat New Biol, 1973. 243(130): 281-
3; Bonetti, E., M. et al, Arch Toxicol, 1976. 35(1): p. 69-73; Davis, M. T., Preston, J. F. Science
1981, 213, 1385-1388; Preston, J.F., et al, Arch Biochem Biophys, 1981. 209(1): 63-71; H.
Faulstich, et al, Biochemistry 1981, 20, 6498-504; Barak, L.S , et al., Proc Natl Acad Sci U S A,
1981. 78(5): 3034-8; Faulstich, H. and L. Fiume, Methods Enzymol, 1985. 112: 225-37; Zhelev,
Z., A et al, Toxicon, 1987. 25(9): 981-7, Khalacheva, K., et al, Eksp Med Morfol, 1990. 29(3):
26-30; U. Bermbach, H. Faulstich, Biochemistry 1990, 29, 6839-45; Mullersman, J. E. and J. F.
Preston, Int. J. Peptide Protein Res. 1991, 37, 544-51; Mullersman, J.E. and J.F. Preston,
Biochem Cell Biol, 1991. 69(7): 418-27; J. Anderl, H. Echner, H. Faulstich, Beilstein J. Org.
Chem. 2012, 8, 2072—84; Moldenhauer, G, et al, J. Natl. Cancer Inst. 2012, 104, 622-34; A.
Moshnikova, et al; Biochemistry 2013, 52, 1171-8; Zhao, L., et al., Chembiochem, 2015.
16(10): 1420-5; Zhou, B, et al., Biosens Bioelectron, 2015. 68: 189-96; W02014/043403,
nareHt CII1A20150218220, natent EBponbr 1661584). Mbl paboTanu Haj KOHBIOTHPOBAHUEM
aMaTOKCHHOB B T€YEHHE HEKOTOPOTO BpeMeHU. [IpuMepamMul CTPyKTyp KOHBIOTaTa “aHTUTEINO-
AMATOKCHHBI, CBSI3aHHBIX Yepe3 JIMHKED, SBISIOTCS MPENNOYTUTEIbHBIMU B KAYECTBE

cnenyromux cTpykryp Am01, Am02, Am03 u Am04.
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CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATh, X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N U M1 He3aBUCUMO paBHbl 1-20; Ry,
Rs 1 Ro HezaBucumo npencrasisitor coboti H, OH, ORy, NH,, NHR, C-Cs ankui wmu
OTCYTCTBYIOT;, Y7 mipencrasisier coboit O, Oz, NRi, NH wm orcyrcrByet; Rio pencrassier
coboii CHz, O, NH, NR; NHC(O), NHC(O)NH, NHC(0O)O, OC(0)0, C(0), OC(0),
OC(O)(NR1), (NR1)C(O)(NR1), C(O)R1 unmu otcyrcTByet; Ri1 mpencrasisier coboii OH, NHy,
NHR;, NHNH;, NHNHCOOH, O-R;-COOH, NH-R;-COOH, NH-(Aa),COOH,
O(CH2CH:0),CH,CH:>0H, O(CH,CH:0),CH>,CH;NH>, NH(CH,CH,0),CH2CH2NH;, NR1R7’,
O(CH2CH;0),CH,CH,COOH, NH(CH,CH;0),CH,CH,COOH, NH-Ar-COOH, NH-Ar-NH,

O(CH,CH,0),CH,CH,NHSOsH, NH(CH,CH»0),CH,CH,NHSOsH, R;-NHSOzH, NH-R;-
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NHSOs;H, O(CH,CH»0),CH,CH,NHPO3H,, NH(CH,CH,0),CH,CH,NHPOsH>, OR;, Ri-
NHPOs;H;, R1-OPOs;H,, O(CH,CH,0),CH,CH,OPOsH>, OR1-NHPOs;H,, NH-R-NHPOz;H; nnn
NH(CH,CH0),CH,CH,NHPOsH,, rne Aa npencrasiusier coOoii 1-8 aMUHOKHCIIOT, N U my
He3aBUCUMO paBHbl 1-20; p pased 1 -5000; Ry, L1 u L, ABAsSt0TCS TaAKMMH, KaK ONPEAESICHO B
@opmyie (I). L1, Ly, Ri, Z1 u Z, sBAsIFOTCS TaKUMH, Kak onpenesieHo B @opmyie (1).

B eme onHOM BapHaHTe OCYIIECTBICHUS HMMYHOTOKCHH MOXKET ObITh KOHBIOTHPOBAH C
MOJIEKYJIOHN, CBSI3BIBAOLIEHCS C KIETKOH, Yepe3 OUC-TMHKEP COTJIACHO HACTOSIIEMY TTaTEHTY.
MMMYHOTOKCHH B JaHHOM OITMCAHUU TPEACTABISIET COO0H MaKPOMOJIEKYJIIPHOE JIEKAPCTBEHHOE
CPEACTBO, KOTOPOE OOBIYHO MPEACTABIIACT COOOH IUTOTOKCHYECKUH O€JIOK, OJTyUeHHBIH U3
OaKkTepHaIbHOTO WM PACTHTEIBHOTO OeJIKa, TaKoro Kak audrepuiinbiii TokcuH (DT), xonepHbIit
tokcuH (CT), Tpuxocantun (TCS), nuantun, sk3otokcuH Pseudomonas A (ETA"),
SPUTPOTEHHbIE TOKCUHBI, AU(PTEPUNHHBIA TOKCHUH, TOKCHHBI AB, 3x30TOKCHHBI THNA 11 11 1p.
Taxoke 3T0 MOKET OBITh BHICOKOTOKCUYHBIHN OakTepHabHBIA OPOOOPa3YIOIIHNNA MPOTOKCHH,
KOTOpBI TpedyeT MpoTeoUTHIeCKoit 00paboTku it akTrBauu. [IprMepoM Takoro
MPOTOKCHHA SIBJISIETCSI TPOA3POJIU3UH H €ro reHeTHIeckn MoanduuupoBannas Gopma,
toncanm3uH. Toncanu3uH npeacTasisieT cobol MoauUIUPOBAaHHBIN PEKOMOMHAHTHBIN OEJOK,
KOTOPBIH ObLT pa3paboTaH It CEJIEKTUBHON aKTUBALIMH (PEPMEHTOM B MPEACTATENbHOM Kelese,
YTO MPUBOJUT K JIOKAJTM30BAHHOM r'HOENN KIJIETOK M pa3pyIIeHHIO TKaHeH 0e3 MOBpexIeHUs
COCEIHUX TKaHEU U HEPBOB.

B eme omHOM BapraHTe OCYIIECTBICHHS JIMTAH/IbI, CBA3BIBAIOIINECS C KJIETKON HITH
arOHHCTHI KJIETOYHBIX PELENTOPOB MOTYT OBITh KOHBIOTHPOBAHBI C MOJIEKYJIOH, CBSI3BIBAIOLIIEHCS
C KJIETKOH Yepe3 OMC-IMHKEp COrIaCHO HACTOSIIIEMY MaTeHTy. Takue KOHBIOTHPOBAaHHbBIE
JIMTaH/IbI, CBS3BIBAIOIINECS C KJIETKOW, T ATOHUCTBI KJIIETOYHBIX PELIENITOPOB, B YACTHOCTH,
KOHBIOTATHI “‘@HTUTEJIO-PELEenTop”, MOTYT HE TOJBKO padoTaTh B KAUECTBE HALIEINBAIOIIETO
MPOBOJHUKA/OPHUEHTAHTA IJIsl JOCTABKH KOHBIOTATA B 3JIOKAUYECTBEHHBIE KJIETKH, HO TAKXKe
UCTIOJIB30BATHCS TSI MOAYJISILIMH UM KOCTHMYJISILIUH JKETaeMOr0 HMMYHHOTO OTBETA HITH
WU3MEHEHHsI CUTHAJIbHBIX MyTEH.

B nMMyHOTEpanuu IUraHbl, CBA3bIBAIOLINECS C KJIETKON, UM arOHUCTBI KJIETOYHBIX
peLenTopOB, MPEANIOUTUTENbHBI st KOHBIorupoBaHus ¢ anturenoM TCR (T-kneTouHbIx
peuenTopoB) T-knerok mmn CAR (XMMepHBIX aHTUT€HHBIX penentopos) T-kinerok min B-
kieTouHbx perentopos (BCR), ecrecTBenHbIX KiIeTOK-KILIepoB (NK) Wil HIUTOTOKCHYECKUX
kJeTok. Takoe aHTUTeNo mpennouTuTeNnbHo sBisiercst antu-CD3, CD4, CDS8, CD16 (FcyRIII),
CD27, CD40, CD40L, CD45RA, CD45R0, CD56, CD57, CD57€" TNFp, Fas-nurasmom,

mounexyiaamu MHC knacca [ (HLA-A, B, C) umu NKR-P1. Jluranzel, CBsi3pIBarOLIHECs C
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KJIETKOH WJIM arOHUCTBI PELENTOPOB BBIOPAHBI U3, HO HE OTPAHUYEHBI STHM: MTPOU3BOIHBIX
¢onata (CBA3BIBAIOTCSA C POJTATHBIM PELIETITOPOM, OEITKOM, CBEPXIKCIIPECCUPYEMBIM IIPU pakKe
SIMYHUKOB U IPYTUX 3JI0Ka4eCTBEHHBIX HOBoOOpasosanusix) (Low, P. S. et al 2008, Acc. Chem.
Res. 41, 120-9); npon3BOAHBIX MOYEBHHO IITyTAMUHOBON KHUCJIOTHI (CBSA3BIBAIOTCS C
cnenn(PUIHBIM MEMOPAaHHBIM aHTUT€HOM IPECTATENbHOM Kelle3bl, MOBEPXHOCTHBIM MapKEPOM
KJIETOK paka npencrarenbHoi sxenesbl) (Hillier, S Metal, 2009, Cancer Res. 69, 6932-40);
COMAaTOCTaTHHA (TaK)Ke M3BECTHOTO KaK TOPMOH, HHIHOupyromui ropmos pocra (GHIH) nmm
¢axTop, nHrHOupyromuii BeicBoOOkaeHNe comatoTponuna (SRIF)), nimm ropmos,
UHTUOMPYIOIIHHA BEICBOOOKAEHNE COMATOTPOIINHA) U €0 aHAJIOTa, TAKOTO KaK OKTPEOTH]
(carmocTaTHH) U TaHpeoTHa (coMaTysnuH) (0COOEHHO ISl HEMPOIHAOKPUHHBIX omyxosei, GH-
NPOAYLUPYIOLIEH afeHoMa runogusa, maparairiioMel, HeyHKIIHOHATIBHOHN aeHOMBI
runopuza, peoxpomonutomsl) (Ginj, M., et al, 2006, Proc. Natl. Acad. Sci. U.S.A. 103, 16436-
41). B uenom, coMaTOCTAaTHH U MOATHITBI €10 perentopos (sstl, sst2, sst3, sst4 u sstS) Obutn
oOHapy»KeHbl BO MHOTHX THIIaX OMyXOJIeH, TAKHX KaK HEHPOIHIOKPHHHBIE OMYXOJIH, B
yactHocTH B GH-cexperupyromue runoduzeaneromer (Reubi J. C., Landolt, A. M. 1984 J. Clin.
Endocrinol Metab 59: 1148-51; Reubi J. C., Landolt A. M. 1987 J Clin Endocrinol Metab 65:
65-73; Moyse E, et al, J Clin Endocrinol Metab 61: 98—-103) u racTpo3HTepONaHKpeaTHIeCKIe
onyxonu (Reubi J. C., et al, 1987 J Clin Endocrinol Metab 65: 1127-34; Reubi, J. C, et al, 1990
Cancer Res 50: 5969-77), dpeoxpomonuromsl (Epel-baum J, et al 1995 J Clin Endocrinol Metab
80:1837—-44; Reubi J. C,, et al, 1992 J Clin Endocrinol Metab 74: 1082-9), neiipobmacTombl
(Prevost G, 1996 Neuroendocrinology 63:188-197; Moertel, C. L, et al 1994 Am J Clin Path
102:752-756), menysuapHbId pak muToBUAHOM xkene3nl (Reubi, J. C, et al 1991 Lab Invest
64:567-573), MenkokyeTouHbIH pak Jerkux (Sagman U, et al, 1990 Cancer 66:2129-2133), He-
HEMPOIHAOKPUHHBIE OIYXOJIH, BKJIIOYAs OMYXOJIH FOJIOBHOTO MO3Ta, TAKUE KaK MEHUHTHOMBI,
menyuodmactomsl win rimoMsl (Reubi J. C., et al 1986 J Clin Endocrinol Metab 63: 433-8;
Reubi J. C., et al 1987 Cancer Res 47: 5758-64; Fruhwald, M. C, et al 1999 Pediatr Res 45: 697—
708), xapuuHOMBI MoJIouHOH skene3sl (Reubi J. C., et al 1990 Int J Cancer 46: 416-20; Srkalovic
G, et al 1990 J Clin Endocrinol Metab 70: 661-669), mumdomsbl (Reubi J. C., et al 1992, Int J
Cancer50: 895-900), noyeuHo-kierounslii pak (Reubi J. C., et al 1992, Cancer Res 52: 6074—
6078), mezenxumanbHbie onyxonu (Reubi J. C., et al 1996 Cancer Res 56: 1922-31), onyxonu
npencrarenbHoit skene3nl (Reubi J. C., et al 1995, J. Clin. Endocrinol Metab 80: 2806—14; et al
1989, Prostate 14:191-208; Halmos G, et al J. Clin. Endo-crinol Metab 85: 2564-71), Su4HUKOB
(Halmos, G, et al, 2000 J Clin Endocrinol Metab 85: 3509-12; Reubi J. C., et al 1991 AmJ
Pathol 138:1267-72), sxenyaka (Reubi J. C., et al 1999, Int J Cancer 81: 376-86; Miller, G. V,
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1992 Br J Cancer 66: 391-95), remaronemnonsipusiii pak (Kouroumalis E, et al., 1998, Gut 42:
442-7; Reubi J. C., et al 1999 Gut 45: 66-774) u Hazopapunreansabie kapuuaoMbl (Loh K. S| et
al, 2002 Virchows Arch 441: 444-8); HeKOTOpBIE apOMaTHUECKUE CYJIb(OHAMUTIBI,
cneunpuynble U1 KapOoanruapasel IX (Mapkep rHIIOKCHN B MOYEYHO-KIETOYHOTO paka) (Neri,
D, et al, Nat. Rev. Drug Discov. 2011, 10, 767-7); nenTunbl, akTHBHPYIOIIHUE aACHUIATIIIKIIA3Y
runodusza (PACAP) (PAC1) nnist heoXpoOMOLIMTOM U NMAparaHrifioM; Ba30aKTUBHBIE KUIIEYHbIE
nentuzns! (VIP) u nogruns! ux penentopos (VPAC1, VPAC2) niist paka Nerkux, sKeiyKa,
TOJICTOM KULIKH, IPSIMOM KUIIKH, MOJIOYHOM KEJIE3bl, MPEACTATENbHON JKeJE3bl, IPOTOKOB
MOJUKENTYA0YHOH JKeJe3bl, IEYeHH, MOYEBOTO My3bIPsl H STIUTEIHATIBHBIX OIyXOJIEH; pelenTOphI
0~-MeJIAHOIUT-CTUMYJIHPYIOIIero ropmoHa (0-MSH) 1uist pa3nmudHbIX OMyXOJIeit;
xonenuctoknanHOBBIE (CCK)/ractpunoBeie peuentopsl u ux peuentopublie noaruns! (CCK1
(panee CCK-A) u CCK2 st MENKOKIJIETOYHOTO paka JIETKHX, MEAYJUIIPHBIX KapLIUHOM
IIUTOBHUIHOMN JKEJIe3bl, aCTPOLIUTOM, HHCYJIMHOM U paka SHYHUKOB; bombesnH (Pyr-Gln-Arg-
Leu-Gly-Asn-GIn-Trp-Ala-Val-Gly-His-Leu-Met-NH,)/racTpuH-BbICBOOOKTAIOIITUH TTEMTHT
(GRP) u nogrumner ero perenropos (BB1, noarumn penenrropos GRP (BB2), BB3 u BB4) nnst
MOYEYHBIX KJIETOK, KAPIITHOMBI MOJIOYHOM KeJe3bl, JETKUX, JKeIyIKa U MPEACTaTeIbHON
JKene3bl U HelipobmacTomsl (1 HetipobnacToma (Ohlsson, B., et al, 1999, Scand. J.
Gastroenterology 34 (12): 1224-9; Weber, H. C., 2009, Cur. Opin. Endocri. Diab. Obesity 16(1):
6671, Gonzalez N, et al, 2008, Cur. Opin. Endocri. Diab. Obesity 15(1), 58-64 ); peuentops!
Helporen3uHa u noaTumnsl ero petentopoB (NTR1, NTR2, NTR3) mist MenKOKIETOUHOTO paka
JIETKUX, HEHPOOIaCTOMBI, paKa MoKeNyJOYHOHN JKeJIe3bl, TOJICTON KUIIKH U capkoMbl FOuHra,
peuenTops! BemecTBa P 1 moarumer ero perentopos (Takue kak perentop NK1 mist riinaapHbIX
omyxousieli, Hennig I. M., et al 1995 Int. J. Cancer 61, 786—792); peuentopsl Heliponientuaa Y
(NPY) u moarurmsl ero perentopos (Y1 — Y6) nist KapLMHOM MOJIOUHOM 3KEJIe3bl; XOMUHT
nentuas! BKI0UaroT RGD (Arg-Gly-Asp), NGR (Asn-Gly-Arg), nuMepHbie 1 MyJIbTUMEPHBIE
ukndeckue nentuael RGD (Hanpumep, cRGDIV), koTopble pacio3HAOT peLenTopsl
(naTerpuHsI) Ha oBepxHOCcTH onyxonu (Laakkonen P, Vuorinen K. 2010, Integr Biol (Camb).
2(7-8): 326-337;, Chen K, Chen X. 2011, Theranostics. 1:189-200; Garanger E, et al, Anti-
Cancer Agents Med Chem. 7 (5): 552-558; Kerr, J. S. et al, Anticancer Research, 19(2A), 959-
968; Thumshirn, G, et al, 2003 Chem. Eur. J. 9, 2717- 2725), u TAASGVRSMH wunu
LTLRWVGLMS (penentop xoHApOUTHHCYIb(aTa npoteornukada NG2) u nentunst F3
(menrrun w3 31 aMUHOKHUCIIOTBI, KOTOPBIH CBSI3BIBAETCS ¢ PEIIENITOPOM HYKJICOJIMHA,
SKCIPECCHUPYEMBIM Ha KIIETOUHOU nmoepxHocTH) (Zitzmann, S., 2002 Cancer Res., 62, 18, pp.

5139-5143, Temminga, K., 2005, Drug Resistance Updates, 8, 381-402; P. Laakkonen and K.
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Vuorinen, 2010 Integrative Biol, 2(7-8), 326-337; M. A. Burg, 1999 Cancer Res., 59(12), 2869—
2874; K. Porkka, et al 2002, Proc. Nat. Acad. Sci. USA 99(11), 7444-9); nentunpi,
nponukaromue B kiietku (CPP) (Nakase I, et al, 2012, J. Control Release. 159(2),181-188);
NEeNTHIHBIE TOPMOHBI, TAKHE KaK ArOHUCTBI U aHTarOHUCTBI PHITM3UHT-(haKkTOpa
morennusupyomero ropmona (LHRH) u aronuct ronagotponus-pummsuar-ropmona (GnRH),
BO3ACUCTBYIOT Ha BBIPAOOTKY (osumnkyIocTumyupyromero ropmona (FSH) u BeipaboTky
nroTenHu3upyromero ropmona (LH), a Takske TecroctepoHa, Harpumep, Oycepenun (Pyr-His-
Trp-Ser-Tyr-D-Ser(OtBu)-Leu-Arg-Pro-NHEt), ronanopenun (Pyr-His-Trp-Ser-Tyr-Gly-Leu-
Arg-Pro-Gly-NH3), rozepenun (Pyr-His-Trp-Ser-Tyr-D-Ser(OtBu)-Leu-Arg-Pro-AzGly-NH3),
ructpenud (Pyr-His-Trp-Ser-Tyr-D-His(N-6en3un)-Leu-Arg-Pro-NHE), nefinponun (Pyr-His-
Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt), nHadapenun (Pyr-His-Trp-Ser-Tyr-2Nal-Leu-Arg-Pro-
Gly-NHy), rpunropenun (Pyr-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH;), nadapenus,
necnopenus, abapenukc (Ac-D-2Nal-D-4-xnopPhe-D-3-(3-nmupuamnn)Ala-Ser-(N-Me) Tyr-D-
Asn-Leu-uzonponmnlys-Pro-DAla-NH»), nerpopenukc (Ac-D-2Nal-D-4-xnop-Phe-D-3-(3-
nupuamni)Ala-Ser-Tyr-D-Cit-Leu-Arg-Pro-D-Ala-NH3), nerapenukc (Ac-D-2Nal-D-4-xnopPhe-
D-3-(3-nmupunun)Ala-Ser-4-amuaoPhe(L-runpoopoTin)-D-4-amunoPhe(kapbamoni)-Leu-
uzonporuiLys-Pro-D-Ala-NH») u ranupenukc (Ac-D-2Nal-D-4-xnopPhe-D-3-(3-mupuann)Ala-
Ser-Tyr-D-(N9, N10-nustun)-romoArg-Leu-(N9, N10-gustin)-romoArg-Pro-D-Ala-NH»)
(Thundimadathil, J., J. Amino Acids, 2012, 967347, doi:10.1155/2012/967347; Boccon-Gibod,
L.; et al, 2011, Therapeutic Advances in Urology 3(3): 127-140; Debruyne, F., 2006, Future
Oncology, 2(6), 677-696; Schally A. V; Nagy, A. 1999 Eur J Endocrinol 141:1-14; Koppan M,
et al 1999 Prostate 38:151-158); u peuenrops! pacniozHaBanus natepHos (PRR), Takue kak Toll-
nonobusie peuentopsl (TLR), nextunsr C-tuna u Nodlike-perienrropsr (NLRs) (Fukata, M., et al
2009, Semin. Immunol. 21, 242-253; Maisonneuve, C., et al, 2014, Proc. Natl. Acad. Sci. U. S.
A. 111, 1-6; Botos, 1., et al, 2011, Structure 19, 447-459; Means, T. K., et al, 2000, Life Sci. 68,

2

241-258), KOTOpBIE BAPBUPYIOTCS 1O pa3Mepy OT MaJIbIX MOJIEKYJ (MMUKBHMOI, TYaHU3UH U
aHAJIOTH aJIeHO3MHA) 0 OONBIINX M CJIOMKHBIX OMOMAaKPOMOJIEKYJI, TAKMX KaK JIMTTOTIOIHCAXAPH]
(LPS), nyknennossie kucinotsl (CpG DNA, polyl: C) u munonentuast (Pam3CSK4) (Kasturi, S.
P, et al, 2011, Nature 470, 543-547; Lane, T., 2001, J. R. Soc. Med. 94, 316; Hotz, C., and
Bourquin, C., 2012, Oncoimmunology 1, 227-228; Dudek, A. Z., et al, 2007, Clin. Cancer Res.
13, 7119-25); peuenTopsl KaIbLIUTOHHUHA, KOTOPBIE MPEACTABISIOT cOO0H HeliponenTua us 32
AMHUHOKHCIIOT, YYaCTBYIOIIHNH B PETYJISILIUN YPOBHEH KaJlbIUsi, B OCHOBHOM OJjlaroapst €ro
BO3JIEHCTBUIO Ha OcTeokmacTol u oukn (Zaidi M, et al, 1990 Crit Rev Clin Lab Sci 28, 109-174;

Gorn, A. H,, et al 1995 J Clin Invest 95:2680-91); u peuenTopsl HHTETPHUHA U TIOATHUITBI €T0
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petienrtopoB (Takue Kak ovPi, avPs, avpPs, avPs, asPs, a7P1, orP2, amPs ¥ T. 1), KOTOpbIE OOBIUHO
UTPAIOT BAKHYIO POJIb B AHTUOTEHE3€E, SKCIPECCUPYIOTCS Ha MOBEPXHOCTSX PA3IMYHBIX KIIETOK,
B YaCTHOCTH, OCTEOKJIACTOB, SHAOTEIHAILHBIX KJIETOK U OmyXoieBbix kieTok (Ruoslahti, E. et al,
1994 Cell 77, 477-8; Albelda, S. M. et al, 1990 Cancer Res., 50, 6757-64). KopoTkue nmentuasl,
GRGDSPK u nuknnyeckue nerranentuasl RGD, Takue kak nukino(RGDfV) (L1) u ero
npousBoaHbie [IKI0(-N(Me)R-GD1V), mukio(R-Sar-DfV), uukno-(RG-N(Me)D-tV),
ukIo(RGD-N(Me)f-V), nukiao(RGDf-N(Me)V-)(cuneHrurun)| npoaeMOHCTPUPOBAIH
BBICOKYIO a(UHHOCTD CBsI3bIBaHUSA perentopos nHTeprpuHa (Dechantsreiter, M. A. et al, 1999
J. Med. Chem. 42, 3033-40, Goodman, S. L., et al, 2002 J. Med. Chem. 45, 1045-51).

JIuraunpl, CBA3BIBAIOIINUECS C KJIETKOW HIJIM arOHUCTBI KJIETOUHBIX PELIENITOPOB MOTYT
NPEACTaBIATH COO0H OeTKOBBIE KapKacHbIE MOJIEKYJIbl Ha OCHOBE Ig 1 He Ha ocHoBe Ig. Kapkacer
Ha ocHOBe Ig MOTyT OBITE BBIOpaHBI, HO HE OTPaHUYEHBI, U3 HaHoTena (mpoussoxHoro VHH (Ig
BepOmoaoBhix)) (Muyldermans S., 2013 Annu Rev Biochem. 82, 775-97); noOMeHHBIX aHTHTEN
(dAb, mpoussoanoe nomena VH unmu VL) (Holt, L. J, et al, 2003, Trends Biotechnol. 21, 484—
90); 6ucnerudpuueckuii pexpyrep T-knerok (BiTE, 6ucnenuduueckoe nuareno) (Baeuerle, P.
A, et al, 2009, Curr. Opin. Mol. Ther. 11, 22-30); nepeopueHTHPYIOIIEECS AHTHTEJO C TBOMHOM
apduraOCTRIO (DART, Oucneunduueckoe nuareno) (Moore P. A. P, et al. 2011, Blood 117(17),
4542-51); uerpipexBaneHTHbIE TaHAeMHbIe aHTHTENA (TandAb, numepusoBanHOe
oucnermduunoe auareno) (Cochlovius, B, et al. 2000, Cancer Res. 60(16):4336-4341).
Kapxkace! He Ha ocHOBe Ig MOTYT OBITH BEIOpPaHBI, HO HE OTPAHUYEHBI, 13 AHTUKAINHA
(mpomseoanoro smnokanuHoB) (Skerra A. 2008, FEBS J., 275 (11): 2677-83; Beste G, et al,
1999 Proc. Nat. Acad. USA. 96(5):1898-903; Skerra, A. 2000 Biochim Biophys Acta, 1482(1-
2): 337-50; Skerra, A. 2007, Curr Opin Biotechnol. 18(4): 295-304; Skerra, A. 2008, FEBS J.
275(11):2677-83); agnexrunos (10i FN3 (¢ubponexrun)) (Koide, A, et al, 1998 J. Mol. Biol,,
284(4):1141-51; Batori V, 2002, Protein Eng. 15(12): 1015-20; Tolcher, A. W, 2011, Clin.
Cancer Res. 17(2): 36371, Hackel, B. J, 2010, Protein Eng. Des. Sel. 23(4): 211-19);
pa3paboTaHHBIX OETKOB ¢ aHKUPHHOBBIM MTOBTOPOM (DARPIn) (mponssonHble 6€IKOB ¢
aHkupuHOBbIM TOBTOpPOM (AR)) (Boersma, Y.L, et al, 2011 Curr Opin Biotechnol. 22(6): 849—
57), nanpumep, DARPin C9, DARPin Ec4 u DARPin E69 1L.Z3 EO1 (Winkler J, et al, 2009 Mol
Cancer Ther. 8(9), 2674-83; Patricia M-K. M., et al, Clin Cancer Res. 2011; 17(1):100-10;
Boersma Y. L, et al, 2011 J. Biol. Chem. 286 (48), 41273-85); aBumepoB (nomeH A/peuientop
aunonporenHoB Hu3koi motHocTy (LDL)) (Boersma Y. L, 2011 J. Biol. Chem. 286(48):
41273-41285; Silverman J, et al, 2005 Nat. Biotechnol., 23(12):1556-61).
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IIpumepsl CTPYKTYp KOHBIOTATA “aHTUTEJIO-JIUTaH ], CBA3BIBAIOIIUNCS C KJIETKOW WU
arOHMCTOB KJIETOYHBIX PELIENITOPOB, MIIH JIEKAPCTBEHHBIX CPEICTB, CBA3AHHBIX Uepe3 Ouc-
JMHKEP COTJIACHO MaTEeHTHOH 3asBKH, nepeuncieHsl Hwke: LBO1 (konbtorar ¢ ¢onarom), LBO2
(xonmbtorar ¢ urangom PMSA), LBO3 (konsbtorar ¢ murangom PMSA), LB04 (koHnbrorar ¢
murasnoM PMSA), LBOS (konbrorat ¢ comatoctaTiHoM), LBO6 (KOHBIOTAT ¢ COMAaTOCTATUHOM),
LBO7 (okTpeoTua, KOHBIOTaTa aHajora comatocratuna), LBO8 (1aHpeoTun, KOHBIOraTa aHajaora
comarocratrHa), LB09 (BanpeoTua(cansap), KOHbIOraT aHaora comarocratusa), LB10
(xonnrorar ¢ yurannom CAIX), LB11 (kxonstorat ¢ murangom CAIX), LB12 (peuentop
BbIcBOOOKnaromero ractpud nenruna (GRPr), konstorar MBA) LB13 (koHBIOTAT JIUTaHA
punu3uHr-hakropa motenHusupyromero ropmona (LH-RH) u GnRH), LB14 (konbloraTt aurasn
punu3uHr-pakropa motenHusupyromero ropmona (LH-RH) u GnRH-nuranna), LB15
(antaronuct GnRH, abapenukc konwtorar), LB16 (koOanamMuH, KOHBIOTaT aHAJIOTAa BATAMUHA
B12), LB17 (kobanamMuH, KOHBIOTAT aHajiora Butamuaa B12), LB18 (nenTanenTuaHbIi
mukndecknit RGD konbrorar muis penenropa nHterpuHa oyfs), LB19 (konbtorar rerepo-
IBYXBaJICHTHOTO menTuaHoro juranaa peuentopa VEGF), LB20 (koubtoraT HetipomenuHa B),
LB21 (xonbtorat 6ombe3nHa aist perentopa, conpsikeHHoro ¢ G-0enkom), LB22 (konbrorat
TLR mys Toll-mogo6uoro peuentopa), LB23 (nns peuenropa anaporena), LB24
(munenrurun/unkno(-RGDfV-) koubloraT s perienTopa MHTEPrpuHa o), LB23 (koHbIOTAT €
¢bnynpoxopruzoHom), LB25 (konbrorat ¢ ananorom pugadyruna), LB26 (koHBIOTAT ¢ aHAJIOTOM
pudabyruna), LB27 (konbtorat ¢ ananorom pupadyruna), LB28 (konbiorar ¢
baynpokoptzonom), LB29 (konsrorar ¢ nekcamerasonom), LB30 (koHbrorar ¢ (ayTHKa30HOM
nponroHarom), LB31 (koHbrorar ¢ 6ekiiomMeTazoHOM aumnponuoHarom), LB32 (konbrorar ¢
TPUAMLIMHOJIOHOM anietoHnoM), LB33 (kxonsbtorar ¢ npennnzoHom), LB34 (konbroraT ¢
npeaan3osoHoM), LB35 (korbrorar ¢ metmnnpenHusoionom), LB36 (korsrorar ¢
6eramerazonom), LB37 (konbrorar ¢ anajgorom upuHotekana), LB38 (konbiorar ¢ anajorom
kpu3otuHuba), LB39 (koHbrOTaT € aHanorom dopresomuda), LB40 (koHBIOTAT C aHAJIOrOM
kapdunzomuda), LB41 (konbrorat ¢ aHanorom kapdunzomuda), LB42 (koHBIOTaT ¢ aHAJIOTOM
neiinponuaa), LB43 (konbrorat ¢ aHanorom tpuntopenusa), LB44 (korsrorar ¢
kuHaamunnaa), LB45 (konstorat ¢ aHajorom jguparnytuna), LB46 (koHbrOTaT ¢ aHAIOroM
cemarnytuna), LB47 (konbtorar ¢ aHanorom peranamyninHa), LB48 (koHbIOraT ¢ aHaJIOrOM
uHOynuHa), LB49 (koHbrOTaT ¢ aHanoroM BuHOIacTuHa), LB50 (koHBIOTAT C aHAJIOTOM
nukcuceHarnna), LBS1 (konbrorar ¢ aHajgorom ocuMmeptunuba), LB52 (koHbIOraT ¢ aHajioroMm
Heykieos3nna), LBS3 (konbtorat ¢ ananorom spiotuanda) u LB54 (koHbIOTaT € aHaJI0rOoM

JanaTuHuOa), KOTOPbIE MPENCTABIIEHBI CIEAYIOIUMHU CTPYKTYPAMH:
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LBO1 (xonsbtorar ¢ gonatom),

£ 0 HN/ i mAb
H ~N !
/\ )k Lz iz—
nooc” N N “COOH /m,
L H H n LB02 (KOHBIOTAT C JIMTaHOM
PMSA),

HOOC X, XLy Zi—g
L=< 0 I\/\/ mAb
AN Y —L,Z,—S
HOOC N N 1— 12

H H COOH m, n
LBO03 (xonsbtorar ¢ murasnnom PMSA),

z,
HOOC X LY 1~s
Lt o 4/>‘N <& mAb
2 o

Ly—2Z,—§
ml n

Y H nHo HN
57 S/;' N N\&{%WNHZ
- HO‘(O My | n
0 8 HO o
LBOS (xoHBIOTaT C COMaTOCTATHHOM),
[ X ] -
1 LI\ZI'/S\
Y—L, ! N
H2N (0) O INI ‘\\\\N Zz-\s/
T T e O
S HH HHop O HN
Ne—=z N
L 7 N 2 dmy
— HO 0 Jn
0
(0] HO

LBO06 (koHBIOTAaT C COMaTOCTATUHOM),
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LBO07 (okTpeoTun, KOHBIOraTa aHaJora COMaTOCTaTHHA)

Z —
Xy i
I : YI\L2 ZZ\S'

N

N--==-=

2=S~

1— 54

mAb

\/

my n

\mAb
/

LBO08 (1aHpeoTnn, KOHBIOTATa aHAJIOTa COMATOCTATHHA)

/

mAb

my -

LBO09 (Banpeotua(canBap), KOHBIOTAT aHAJOra COMAaTOCTATHHA)

mAb ';
b AL

2 NHAc¢

LB10 (xonstorar ¢ nmurasaom CAIX),

S—Z2

P 1

S

”"M

O N_N
> )\/\/\/ M
~N 2

I\N}\/\/\/N\)\/\/"\

N

SOZNHZ

SOZNHZ

V/
1
]
i
1
S—=Z

mqJn

10 (xonmbtorar ¢ urangom CAIX),

LB11
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LB12 (peuenrtop BeicBoOOknaromero ractpud nentuna (GRPr), konvrorar MBA),

)

H,N. HNg_NH,
_ NH HO
NI/_/ NH . .
0 H 0 3 0

H N § H

N N N, L ~7 —S<
HIY \=)LN $ N YN o /1 2 NmAb

O = H (8§ HOS H OH N ' /

0 A\NH \© L2, /)
N ]
H OH _\0/ L. m, ~S
= = LB13

(xoHBIOTAT JUTaH] pUIM3HHT-(pakTopa moTenHnsupyromero ropmona (LH-RH) u GnRH),

HN " L, | .
H NH
i HO, M N
N NH I
3 \ S
. N : 0 1
0 = HN NH;|
N \©\ —)/ Z /S/
Y 4L
I\LZ/_ ml | n

LB14 (konsbrorat nurany puiusuHr-gakropa morennusupyromero ropmona (LH-RH) u GnRH-

JIUTAHIA),
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LB18 (mentanentunublii nukindeckuii RGD koHBrOTAT 11 perienTopa UHTErpruHa ovfs),
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¢-A-G-P-T-W-C-E-D-D-W-Y-Y-C-W-L-F-G-T-G-G- G’N:/'\X ~Ly %"’S mAb
Y1’L2 iz"s n
my LB19
(KOHBIOTAT TeTEPO-IBYXBAJIIEHTHOT'O MENTUAHOTO Juranaa peuentopa VEGF),
N\
Lz G-N-L-W-A-T-G-H-F-M-NH,
S\Z myf
LB20 (xonsbtorar Helipomennna B),
g AV
Pyr-Gln-Arg-Leu-Gly-Asn-GIn-Trp-Ala-Val- Gly-Hls-Leu-Met—N—l”’N\ mAb

7~
go L7 7%S
my n
LB21 (konbrorat Oombe3nHa Juist perenTopa, conpsskeHHoro ¢ G-0emkom),

Ci6H33 Y S/Yk \/\/N L Z)~g
AcaN H O Ho L m, A,

LB22 (konstorat TLR, ans Toll-nonobuoro peuenTopa),

A\ s

O 2
-,
2 n

LB23 (nons penenropa aHaporeHa),
0O -

- O [\{ NH2 -
N L1
n HN ) 7] s
O Xl/ 1 \\

H \
HZNWN NH HN li //mAb
"y, LT 72=S

\ O _ml =

LB24 (uunenarutun/mukio(-RGDfV-) koHbrOTaT Aj1s penentopa UHTEPrPHHA Cy)
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LB26 (konsbtorar ¢ aHaiorom pudadytuna),

0)

LB28 (xonbtorar ¢ QuyJpOKOPTH30HOM),

128



10

\mAb

7

mAb

mAb

LB33 (xoHBIOTAT C IPEIHU3OHOM),
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LB39 (konsbtorar ¢ aHajoroM doptesomuda), rae Ys npeacrasisier codoit N, CH, C(Cl), C(CHs)
Win C(COORl)' R1 mpencrasnsier coboii H, Ci-Cs anxun, C3-Cs Ar;

X1l A7,
S ? H N \N Ly =S
2 ' N \
X[(\ \(\ A2 mAb
0 Y

LB40 (koHbIOTaT ¢ aHAJIOTOM Kaphuizomuoda),

— —O\<

N \n/\ N\(\ —/
rS_Zl. 0 H
e 1 \Ll\ 0
mAb X1

1
]
\“S E L

LB41 (konsbtorar ¢ aHajoroM kappunzomuda),

_ HO —
N H H N\ L

0
HN\O NH .
N

NH M HN

o o —N A

_ H,N-—NH,; 7]
HN’\\ T Ll ZI_S
N HO HN-4 N Oy N~ ' \\
H 0] H O H O = H 0 T’/ \ E /mAb
0 N\.)kN N\/LN N A /=\er N N\j L, iz—S/
LN G IR 2N TINTY
N
oK o
10 LB43 (koHBIOTAT ¢ aHAJIOTOM TPUIITOPEJIIHA),

S/Zl Li—X,

S/Zz L2‘Y

LB44 (xoHBIOTAT C KIMHAAMULITHA),
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LB45 (koHBIOTAT ¢ aHAJIOTOM JIMPATJIyTUAA),

77 1\HN-H—AIB-Q-G—T-F-T-S-D\
| H K-A-A-Q-G-Q-L-Y-S-S-V
i NI
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LB46 (koHBIOTAT ¢ aHAJIOTOM CEMariyTHaa),

S’Zl 1‘X1

: 0
] \)(O“‘“

[
S—£; Y, = m, J

LB47 (koHBIOTAT ¢ aHAJIOTOM peTarnaMyJinHa),

S/Zl Li—X,
: Q\ I )
1
H o

LB48 (koHBIOTaT ¢ aHAJIOTOM WHOYIJIMHA),

Cl

10 LB49 (xoHBIOTAT C aHAJIOTOM BHHOJIACTHHA),
HOOC-H-G-E-G-T-F-T-S-D-L-S-K-Q- s-
G-G-N-K-L-W-E-I-F-L-R-V-A-E-EI:E/ L %1 ~~mAb
b.5-S-G-A-P-P-SKKKKKKN Ld i

N/ 2 ZZ—S
H my Jn

LB50 (koHBIOTAT C aHAJIOTOM JINKCUCEHATH/IA),
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LB52 (koHBIOTaT ¢ aHAJIOTOM HEYKJICO31a),

SN~ O N _
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L my Jn
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LB53 (koHBIOTaT ¢ aHAJIOTOM 3PJIOTHHUOA),

mAb

LB54 (xoHBIOTAT C aHAJIOTOM

JarnaTuHuoa),
e (==m== » MPEACTaBIISIET COOOM HeOOsI3aTeIBHO JIUOO MPOCTYIO CBSI3b, JTHOO TBOMHYIO
10 CBsI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD, X1 M Y |HE3aBUCUMO MPEACTABISIIOT coboi O,

NH, NHNH, NRs, S, C(0)0O, C(O)NH, OC(O)NH, OC(0)0O, NHC(O)NH, NHC(O)S,
OC(O)N(R1), N(R1)C(O)N(R1), CH, C(O)NHNHC(O) u C(O)NR; mAb npexncrapnsieT codoit
AHTUTEJNO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTEJIO; N M M1 HE3aBUCUMO paBHbl 1-20; Ly,

L2, Ri, Ri’, Ry, Z1 u Z, siBRsitoTCs TakuM, Kak onpenesieHo B @opmyne (I). X3 npencrasisier
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coboii CHz, O, NH, NHC(O), NHC(O)NH, C(0O), OC(0), OC(O)(NRs), Ri, NHR;, NR;, C(O)R}
W OTCYTCTBYET ; X4 mpeactasisier coboii H, CHz, OH, O, C(0O), C(O)NH, C(O)N(R1), Ry,
NHR, NR;, C(O)R; i C(O)0O; X5 npeacrapnsier coboii H, CHs, F ummu Cl; My u M,
He3aBrcuMo npencrasisitot coboit H, Na, K, Ca, Mg, NHi, NR1R2R3; R¢ npencrasnsier codoi
S'-ne3okcuaneno3wi, Me, OH unu CN;

B emme omHoM BapuaHTe ocymectsieHus oaHa, nse win 6onee JIHK, PHK, MPHK, manbie
unrepdepupyromue PHK (MuPHK), mukpoPHK (MukpoPHK) u PIWI B3anmopneticTByromme
PHK (muPHK), mpeano4rurensHbl Al KOHBIOTHPOBAHUS C MOJIEKYJIOH, CBS3BIBAIOIIEHCS C
KJIETKOH, Yepe3 OMC-JIMHKep COTJIACHO HACTOSIIMY nateHTy. M3BecTHO, uto mansie PHK
(MuPHK, mukpoPHK, nuPHK) u nnnuHbIe HeKonupyromue anTucMbicioBbie PHK
OTBETCTBEHHBI 32 SIIUreHeTHYeCKe n3MeHeHus B kieTkax (Goodchild, J (2011), Methods in
molecular biology (Clifton, N.J.). 764: 1-15). JTHK, PHK, mPHK, MuPHK, mukpoPHK wunu
nuPHK B naHHOM HOKYMEHTE MOTYT OBITh OTHO- WJIN ABYLIETIOYEYHBIMHU C HYKJICOTHAHBIMH
enMHULaMH OT 3 0 | MHUJITHOHA, U HEKOTOPBIE U3 3TUX HYKJIEOTHIOB MOTYT OBITh
HETPUPOAHBIMH (CHHTETHYECKIMH ), HAIIPUMEP, KaK B OJIMTOHYKJIEOTH e C (ocopoTnoaTHON
CBSI3bI0, HATIpUMep, B (OMHUBHPCEHE, WIIN HYKJIEOTHIBI MOTYT OBbITh CBSI3aHHBIMU
dochopoTroaTabIME CBs3sIMH, BMecTO pochonnddpupnsix csazer B mpupoanbix PHK u JIHK, u
(bparMeHThI caxapa NMPeCTaBJISIFOT COOO0M e30KCcuprO03y B CPpeaHel YacTH MOJIeKybl u 2'-O-
METOKCHATHIMOIU(PUINPOBAHHYIO prOO3y Ha ABYX KOHLIAX, KaK, HAPUMEP, B MUTIOMEPCEHE,
WJIM OJIUTOHYKJIEOTHU/, TOJYYEHHBIN 13 MeNTHIHOW HYKIeMHOBOU KUCIOTHI (PNA), MopdouHo,
docdopotuoara, Tnodochopamunara win ¢ 2'-O-merokcudytinn (MOE), 2'-O-metun, 2'-¢Top,
OMOKMPOBAHHON HYKJIEMHOBOH KHCIOTHI (LNA), minn OMUMKInuecKas HyKJIEHHOBAsK KUCIOTa
(BNA) pubo3Horo caxapa, Wiy HyKJIEHHOBBIE KHUCIOTBI MOTU(DUIIUPOBAHBI JUTs yaajaeHus 2'-3'
yIJIEpOIHOM CBsi3U B caxapHoM koubile (Whitehead, K. A ; et al (2011), Annual Review of
Chemical and Biomolecular Engineering 2: 77-96; Bennett, C.F.; Swayze, E.E. (2010), Annu.
Rev. Pharmacol. Toxicol. 50: 259-29). IlpennouTureapHO AUANIA30H JITUHBI OJIUTOHYKJICOTHIOB
cocTasJsieT oT okoJo 8 1o Oonee 100 HykneoTHnoB. [IpumMep CTPYKTYpbI KOHBIOTATOB

NPEACTABJIICH HUXKE!

W/ Z M ! LXl ()@ \iniz\sk

rne mAb,mi, n, Xy, Ly, La, Z1, Z), «=====» SBJISIOTCS TAKUMHU, KaK onpeaeneHo B Dopmyie

W/a\ "7\

npencTassier cobol oquHapHbie uin aBoiiHbie nenu JTHK,
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PHK, mPHK, MuPHK, mukpoPHK v muPHK; Y npeanouturensHo npencrasisier codoi O, S,
NH unu CHs.

B eme onHOM BapuaHTe OCylecTBIeHUs] KOHbloraTel IgG-anTuTena, KOHbIOTHPOBAHHBIE C
OJTHOM, IByMsI MJIH OOJiee Pa3InIHBIMHU M0 PYHKIMOHAIBHOCTH MOJIEKYJIAMU T
JIEKapCTBEHHBIMH CPEACTBAMH, TPEANIOYTUTENBHO, CIELU(UIECKA KOHBIOTHPOBAHBI C APOi
THOJIOB (ITOCPEICTBOM BOCCTAHOBIICHHSI AUCYIb(MUAHBIX CBsI3€H) MEXKIYy JETKOH LENbIo 1
TSDKEJION LIETbI0, BEPXHEH TUCYNIb(QUAHON CBSI3U MEXKAY IBYMsI TSKEJBIMH LIETISIMA U HIDKHEH
IuCyNb(GUIHON CBSI3U MEXKAY ABYMS TSDKEIBIMU LETISIMU, KaK MPEACTABICHO B CIENYOLIEH

crpykrype, ST1, ST2, ST3, ST4, STS nnu ST6:

LLHTOTO KCHU4eCKad
MOAeKyna

STI,

LLHTOTO KCH4eCKaA
MOoAeKkyna

LLHTOTO KCHUYEeCKaA
MOAeKyna

ST2
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LLHTOTO KCH4ecCKan
MOAEKYAa

LI—X\
LiuToTokcHueckas LlMToToKCHueckas
MoJsieKya Ly —|monekyna m
1
~
LiuToToKcHueckas
_y — Monexyna
my
ST4,
Zy-L=X
; LiuToToKCHuecKas
21 Ly~ vy || monekyna
ny
Zi1L—X
AT TN
vl LiuToTokcHueckas
[ ] 1
e MoneKyna
Zot1,-Y" ¥
1y
STS
- Lq_x
P s *
LluToTokcudeckas i LLluToTOKCHYecKas
MoseKyna . Ly —y ~|monekyna
m;
LluToTokchdeckas LlutoTokchdeckas
MO/IEKYAD MOoneKyna
m;
- 5T6,

rae 21,722, X, Y, L1, Ly, «=====» mj U QUTOTOKCHUYECKAs MOJIEKYJia ONPENEIAIOTCA TaK e, KaK X
B ¢opmye (1) Beie;
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Kpome Toro, UTOTOKCHYECKHE MOJIEKYJIbI U M1 B Pa3HBIX CaliTaX KOHBIOTALUH MOJIEKYJIBI,
CBSA3BIBAIOILENCS C KJIETKON, MOTYT OTJINYAThCS, KOTAa HIUTOTOKCUYECKUE MOJIEKYJIBI,
cozep Kalre OANHAKOBBIC WIH Pa3Hble OMC-TMHKEPHI, TOCIEI0BATEIbHO KOHBIOTHPYIOT C
MOJIEKYJIOHN, CBS3BIBAIOLIEICS C KJIETKOH, MJIM KOT/Jla pa3Hble IUTOTOKCUYECKHE MOJIEKYJIbI,
coiep KaIye OTHU U T€ JK€ WM pa3Hble ONC-TMHKEPHI TOOABISIOT MO3TANTHO B PEAKLIMOHHYIO

CMECH IJId KOHBHOTalluH, COACPIKAINYHO CBA3BIBAOIIYHO KIICTKHU MOJICKYJITY.

U3T'OTOBJIEHUE JIEKAPCTBEHHbBIX ®OPM U ITPUMEHEHHUE

KoHbroraTe! 3asBKH Ha MATEHT COCTABJISIFOTCS B JKUIAKOM BHIE FUTH MIPUTOIHBI IS
Tro(UIN3aLNH, U BIOCIEICTBIH BOCCTAHABIMBAIOTCS 10 JKUAKOTO cocTasa. JKunkas
komnosuuus, copepskammas 0,1 r/m ~ 300 r/n KOHIEHTpauKu aKTUBHOTO MHIPEINEHTa KOHBIOTraTa
IUIS1 JOCTABKH MALMEHTY Oe3 BBICOKUX YPOBHEH arperauy aHTUTEIN, MOXKET BKIIFOUATh OJJUH HJIH
Oonee mosMoNoB (Hanpumep, caxapos), Oydepusriii arent ¢ pH ot 4,5 1o 7,5 MOBEPXHOCTHO-
aKTHUBHOE BemecTBo (HanpumMep, nonucopdat 20 win 80), aHTHOKCHIAHT (Hampumep,
ACKOPOWHOBAST KUCJIOTA W/WJIM METHOHWH), areHT, PeryJUpYIOUUH TOHUYHOCTD (Hampumep,
mMaHHHT, copout nim NaCl), xenarupyrommue areHTsl, Takue kak I/[TA; KOMIUIEKChl METAIIIOB
(HarpuMep, KOMIUTIEKChI Zn-0e0K); OnopasiaraemMble OJMMEpPbI, TAKUE KaK CJIOKHBIC
nonm3(Gupsl, KOHCEPBAHT (HarpuMep, OCH3MIIOBBIN CIIUPT) W/UITH CBOOOAHYIO aMUHOKHCIIOTY.

[Moxxonsmue OydepHble areHTs ISl HCIIOJIb30BAHHS B COCTABAX BKIFOYAIOT, HO HE
OTPaHUYHMBAIOTCS UMH, COJI OPTAHUYECKHUX KHCIIOT, TAKHE KaK COJIM INMOHHOW KHUCJIOTBI,
aCKOPOMHOBOMW KHCJIOTHI, MIFOKOHOBOH KUCJIOTBI, YTOJbHON KUCJIOTHL, BUHHON KHUCJIOTBI,
STHTAPHOM KHUCIIOTBI, YKCYCHOM KHCIOTHI WM (TaNeBOH KUCIOTHL, TpuC, TpOMETaMUH
(Tpuc(runpoKCUMeTHI)-aMHHOMETaH) ruapoxiopua wim ¢ocdartueiii Oydep. Kpome toro,
AMHHOKHCIIOTHBIE KOMIIOHEHTBI TAK)KE MOTYT OBITh UCTIOJIB30BaHbI B KauecTBe OydepHOro
areHTa. Takol aMUHOKHCIIOTHBIN KOMIIOHEHT BKJIIOYaeT 0e3 OrpaHUYeHUs] apTHHHH, TIIHLINH,
TIULIUITITULAH U TUCTHANH. ApruHUHOBBIE Oy(deps! mpeacTaBistoT coboil Oydepsl
BKJTIOYAIOIIHNE alleTaT apruHUHA, XJIOpH apruHuHa, Gocdat apruHuna, cyiabhaT apruHIHa,
CYKLIMHAT aprUHUHA U T.7l. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUS aprHHIUHOBBIN Oydep
BKJIFOYAET aleTar apruHuna. [Ipumepsl riCTUANHOBBIX Oy(hepoB BKIFOYAIOT THCTUANH XJIOPHI-
apTUHMH XJIOPHU], TUCTHINH aleTaT-aprHHNH aleTar, THCTUANH dochaT-apruaul docdar,
THCTUANH CYJb(aT-apruHUH CyNb(aT, TMCTUINH CYKIUHAT-apTUHUH CYKIMHAT U T.4. COCTaBbI
oydepos umeror pH ot 4,5 1o 7,5, mpeanodTUTENBHO OT OKOJIO 4,5 10 okoo 6,5, 6onee
MPEANOYTUTEIBHO OT OKOJIO 5,0 10 0k0J10 6,2. B HEKOTOPBIX BapHAHTAX OCYILECTBIICHUS
KOHIIEHTpALMs COJIeH OpraHUYeCcKuX KUCIOT B Oydepe cocrapnser ot okojio 10 MM 10 0KOJIO

500 mM.
137



10

15

20

25

30

«ITonnomny», KOTOPBI HEOOA3aTENBHO MOXKET ObITh BKIIFOUEH B COCTAB, NMPENCTABIISAET COOOM
BEILECTBO C HECKOJIbKUMH MMAPOKCHIIBHBIMU rpynnamu. [1011osbl MOTYT OBbITh HCIIOIB30BAHbI B
KaueCcTBe CTAOMIM3HPYIOIINX HAMOJIHUTENeH 1/ UM ar€HTOB M30TOHMYHOCTH KaK B *KHIKUX, TaK
U B THOQUIM3HUPOBAHHBIX cocTaBax. [10JMobI MOTYT 3amunaTe OuodapMaleBTUIECKHE
npenaparhl Kak OT (PU3HYECKOro, TaK U OT XUMHYECKOTO pasjiokeHus. [IpenMyiiecTBeHHO
UCKJTIOUYEHHBIE COPACTBOPHUTENHN YBEINYUBAIOT SPPEKTHBHOE TIOBEPXHOCTHOE HATSKEHHUE
pPacTBOPUTENIS HA TPaHUIle pasjena OeKkoB, Onarogapst ueMy HauboJjiee SHEPreTHIECKU
BBIFOJIHbIE CTPYKTYPHbIE KOH(GOPMALIMHU MPEICTABIISIOT COO0H CTPYKTYPhI C HAMMEHbLIEH
TUIOINAABIO TOBEPXHOCTH. 110NHONBI BKITFOHAKOT caxapa (BOCCTaHABJIMBAOLINE U
HEBOCCTAHABIIMBAIOIIHNE Caxapa), CaXapHble CITUPTHI U CAXapHbIE KUCIOTHI.
«BoccranaBnuBaromuii caxapy MpeacTaBisieT cOO0H TakoH CIUPT, KOTOPBIA CONEPIKHUT
reMHUaLeTaIbHY0 MPYIINY, KOTOPast MOXKET BOCCTAHABJIMBATD HOHBI METAJLIOB MJIM KOBAJEHTHO
pearupoBarh ¢ JIU3MHOM U IPYTHMH aMHHOTPYIIIaMU B O€JIKaX, a KHEBOCCTAHABIMBAOLINH
caxapy MpencTaBisieT co00M TakOH, KOTOPBIH He 00J1alaeT STUMU CBOHCTBAMU
BOCCTaHaBJIMBAIOLIETO caxapa. [IpuMepaMu BOCCTAaHABIMBAIOIIHUX CAXapoB SBISIOTCS PPYKTO3a,
MaHHO3a, MAJIbTO3a, JIAKTO3a, apadrHO3a, KCHII03a, prd03a, paMHO3a, FaJIaKTO3a U TIIFOK03a.
HeBoccranapimBaromie caxapa BKJIOYAIOT Caxapo3y, TPeraiosy, copbo3y, MeNe3uTosy u
paduHo3y. CaxapHbie CIUPTHI BBIOPAHBI U3 MAHHUTA, KCHIIUTA, SPUTPUTA, MAJIbTUTA, JIAKTHTA,
SPUTpPHTA, TPEUTONA, cCOpONTa U riuueprHa. CaxapHble KHCIOTHI BKIFOYAKOT L-TIIFOKOHAT U €ro
coJI MeTaJIOB. [IpeAnouTUTETbHO HEBOCCTAHABIIMBAIOIINH caXxap: caxapo3a MIH TPerajuosa B
KOHIeHTpauuu okoJio ot 0,01% no 15% BeiOupaeTcst B cocTaBe, e Tperaaosa
NPEANOYTHTENbHEE CaXapO3bl H3-3a CTAOUIBHOCTH PacTBOPA TPETAIO3bI.

IToBepXHOCTHO-aKTHBHOE BELIECTBO, HEOOI3aTENbHO B COCTABAX, BBIOUPAIOT M3
noymcopOara (monucopbar 20, momucopOar 40, noucopdar 65, nomucopdat 80, momucopdar 81,
nosrcopOar 85 u Tomy nogobHoe); mosokcamep (Hampumep, nmoysokcamep 188,

O (3THIICHOKCH T )-TIOJIH( MPOTUIICHOKCHT ), Tosiokcamep 407 Wi MOTHATHIICH-
MOJIUTTPOTTUJICHTJIMKOJIb U ToMy nogoOHoe); Triton; noneuuicynbdar Hatpus (SDS);
JaypuCyIb(aT HATPHS; OKTHUIITIMKO3H]] HATPUSI, JIayPHJI-, MUPUCTHII-, TMHOJEUI- HITH
creapuicyib(pobeTany; Taypuil-, MUPUCTHII-, IMHOJIEUJI- WIN CTEAPHII-CAPKO3HH, JTMHOJIEHI-,
MUPUCTHII- WM LIETHII-OETanH; J1aypOaMHUIOTIPONIII-, KOKAMUAOTIPOTIHII-, JTMHOJIEAMHU O POITHII-
, MUPUCTAMHUIOTIPOIII-, TAIbMUAOIPOIIII- UJIN H30CTeapaMUuA0NponiiOeTanH (Hapumep,
JIaypOaMHUIOTIPOIIII ); MUPUCTAMHIONPOUI-, MAJIbMHUIOMPOTTHI- HITH
H30CTeapaMUAOIPOTUIANMETHIAMUH, METHIKOKOMI- WJIH TUHATPUIMETHIIONEHITAYPaT HATPHS,

I[OI[GLII/IJ'I6eTaI/IH, JOACHTMIIANMETHIIAMUHOKCH I, KOKaMI/II[OHpOHI/IJ'I6eTaI/IH u KOKoaM(I)O I'IMIUHAT,
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u ceput MONAQUAT ™ (nanpumep, usocreapunsTuauMuaoHus sTocynbar);

MOJIU3 THIITIIMKOJIb, TIOJHITPOITMIITIIUKONb U COMIOJIMMEPHI STHIICHA U MPOMTMICHTITHKOJIIS
(marmpumep, Pluronics, PF68 u T. 11.); u T.11. [IpennouTHTEeNbHBIMI MOBEPXHOCTHO-AKTHBHBIMU
BEIIIECTBAMHU SIBJISIIOTCS CJIOXKHBIE 3(UPBI TOJIUOKCUITUICHCOPOUTAHA U JKHPHBIX KUCIIOT,
Hanpumep nojucopdar 20, 40, 60 umm 80 (Tsun 20, 40, 60 win 80). KoHueHTparwmst
MOBEPXHOCTHO-AKTUBHOTO BelecTBa HaxoauTcs B quanasone oT 0,0001% go okomno 1,0%. B
OTIPENIEICHHBIX BAPUAHTAX OCYIIECTBJIEHHUS] KOHLIEHTPALHSI TOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA
cocTtasiisgeT oT okoJio 0,01% no oxoino 0,1%. B ogHOM BapuaHTe KOHLEHTpALUs [IOBEPXHOCTHO-
aKTHBHOTO BENECTBa CoCTaBIsieT okojo 0,02%.

«KoHcepBaHT», HEOOs13aTETPHO B COCTAaBAX, MPENCTABISAET COO0H CoemMHEHNE, KOTOPOe
CYIIECTBEHHO CHIDKAET OaKTepuaibHOe NeiicTBre B HeM. [IpuMeps! MOTeHIMATbHBIX
KOHCEPBAHTOB BKJIFOUAIOT B C€0S XJIOPH OKTAACLUITUMETHIOCH3UIIAMMOHHSI, XJIOPUL
reKCaMEeTOHUS, XJIOPU OSH3AIKOHUS (CMECh XJIOPUAOB ATKUIOSH3UITUMETHIIAMMOHMSI, B
KOTOPOH aJIKMJIbHBIE TPYIIIBI MPEACTABISIOT COO0H JUIMHHOLECTIHBIE COSAMHEHUS) U XJIIOPHL
Oenzeronwus. Jlpyrue THIIBI KOHCEPBAHTOB BKJIFOYAIOT APOMATHUECKUE CITUPTHI, TAKUE KaK
¢deHon, Oyt 1 OEH3UIIOBBIN CIUPT, ANKIINAapabeHbl, TAKUEe KaK METUJI WK MpornrnapadeH,
KaTeXOJI, PE30PLIUH, IUKJIOT€KCAHOJI, 3-TIEHTAHOMI U M-Kpe3oJ. KoHCepBaHT B cOCTaB BKIIIOYEH B
koauuecTBe MeHee ueM 5%. IlpennoururensHo ot 0,01 o 1%. B onHom BapuanTe
OCYIIECTBJIEHHUs] KOHCEPBAHT B TAHHOM JIOKYMEHTE MPENCTAaBIACT COOOH OEH3UIIOBBIN CIHPT.

IMoxxonsmumMu cBOOOAHBIME AMUHOKHCIIOTAMH 151 HEOOS3aTEIBbHOTO HCIIOJIb30BAHMS B
COCTaBe, HO HE OrPAaHUYNBASICh UMH, SIBJIIIOTCS APTUHUH, JIU3UH, THCTUAUH, OPHUTHH,
W30JICHIH, JISHINH, aJaHUH, TJIULIHH, TIIyTAMAHOBAs KHCJIOTA WM acliapariHOBasi KUCIIOTA.
Bxurouerne 0CHOBHON aMHHOKHUCIIOTHI SIBJISIETCS] MPEATIOYTHTEIBHBIM, TO €CTh ApIHHUHA,
JM3UHA WU TUCTUWNHA. ECIM KOMITO3UIHSI BKITFOYAET TUCTUANH, TO OH MOKET JIefiCTBOBATh
Kak B KadecTBe Oy(pepHOro areHra, Tak U B KauecTBe CBOOOAHON aMUHOKHUCIIOTHI, HO KOTAa
ucnoJb3yercs Oydep rucTunmHa, OH OOBIMHO BKJFOUAET B Ce0si CBOOOIHYIO HETUCTHIUHOBYIO
AMHUHOKHUCIIOTY, HAIIPUMED, THCTUAUHOBBIHN Oydep U JU3UH. AMHHOKHCIIOTa MOKET
npucyTcTBOBaTh B ee D- n/umm L-popme, HO L-popma sBnsieTcst THIMYHONH. AMHHOKHCIIOTA
MOJKET MPUCYTCTBOBATH B BUAE JIOOOH MOIXOISIIEH CONM, HATPUMED, THAPOXIOPHIHON COJIH,
takoii kak apruanH-HCI. KoHueHTpamus aMUHOKHCIOTHI HaxoauTcs B tuana3one ot 0,0001%
1o 15,0%. IIpeanoururensuo ot 0,01 go 5%.

Kommo3znnmn Morytr Heo0s3aTenbHO COAEPIKaTh METHOHUH HITH aCKOPOMHOBYIO KHCJIOTY B

Ka4eCcTBe aHTHOKCHUIAHTa B KOHIeHTparuu oT okoio 0,01 go 5 mr/mur, Komnosunmu MoryT
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HeoOs3aTeNTbHO COAEePKATh XeNaToo0pasyomuii areut, Hanpumep, DATA, ST TAu T 1., B
KOHLeHTpauuu 0kojo ot 0,01 no 2 MM.

KoHeuHsblii cOCTaB MOKHO TOBECTU A0 NPEANOYTUTEIBHOrO 3HaueHus1 pH ¢ moMoibro
KOpPEKTUPYIOLIEro arenra (Hanpumep, kuciotsl, Takoh kak HCI, H2SOs, yKCyCHOW KHCIOTHI,
H;PO4, 1MUMOHHOM KUCJIOTHL U T. 1., WJIM OCHOBaHusI, Takoro kak NaOH, KOH, NH;OH,
STaHOJAMMHA, TU3TAHOJAMHHA MK TPUITAaHOJaMuHa, pocdara Hatpus, pocdara kanms,
TPUHATPUNLIUTPATA, TPOMETAMIHA U T. 1.), U COCTaB CJIEAYET MOIIEePKUBATh K U30TOHIMUECKUMY,
YTO O3HAYAET, YTO MPEACTABISIIOIIUNI HHTEPEC COCTaB IO CYLIECTBY UMEET TaKOE JKe
OCMOTHYECKOE TaBJICHHE KaK YeJIoBeuecKas KpoBb. M30TOHWYECKHE COCTaBbl OyayT B 0OIIeEM
UMETh OCMOTHYECKOE AaByieHne oT okoJio 250 1o 350 MOcm. M30TOHUYHOCTH MOKET OBITh
H3MepeHa C UCIOJIb30BaHUE OCMOMETpa JIaBJIeHHs IapOB WK 3aMep3aHusi, Halpumep.

Jlpyrue BCIIOMOTATENBHBIE BEIECTBA, KOTOPhIE MOTYT OBITh UCTIOJB30BAHBI B JKUIKOM HIIH
TO(UIM3HPOBAHHOM COCTaBE COTJIACHO 3asIBKE HA MATEHT, BKIIOYAIOT, HAPUMED, PyKO3y,
1eJI00M03y, MATBTOTPUO3Y, METHONO3Y, OKTYJIO3Y, pHO03Y, KCUJINT, ApTHHUH, TUCTUNH,
[JIMLWH, aJTAHWH, METHOHUH, TJIYTAMUHOBYIO KUCJIOTY, JIM3UH, UMUA30J1, TIUIHITIHLIH,
MaHHO3UArHLepat, TpUtoH X-100, Pluoronic F-127, uemntono3y, HUKIOAEKCTPUH, AEKCTPaH
(10, 40 w/unmu 70 x/la), mOMUAEKCTPO3Y, MATBTOAEKCTPHH, (DUKOJLI, JKEeJIATHH,
runpokcunponmimeru, pocdar Harpus, pocdar kamus, ZnCly, UMHK, OKCU [IMHKA, LIUTPAT
HATpUs, TPUHATPUULIUTPAT, TPOMETAMUH, MeJb, PUOPOHEKTHH, FeNapyH, YeJIOBEUECKUN
CBIBOPOTOYHBIHN albOyMUH, IPOTaMuH, ruuepuH, ruuepuH, DJ{TA, Merakpe3o, OeH3UIOBbIH
crupT, (PEHOJI, MHOTOATOMHBIE CITUPTHI UJT1 MHOTOATOMHBIE CITUPTHI, THAPUPOBAHHBIE (DOPMBI
YTJIEBOAOB ¢ KapOOHWIBHOHN IPyITION, BOCCTAHOBJIEHHOU IO MEPBUYHON WIJIM BTOPUIHON
TUAPOKCHJIBHON TPYTIIIBL

Jpyrue mpenmnoiaraeMbie BCIIOMOTATEIbHBIE BEIECTBA, KOTOPhIE MOTYT ObITh
HCTIOJIb30BAHBI B BOJHBIX (PapMalieBTUYECKUX KOMITO3ULIUSX, COTJIACHO 3asiBKE Ha TATEHT,
BKJIIOYAIOT, HATIPUMEP, aPOMAaTU3aTOPhI, AHTUMUKPOOHBIE areHThI, TIOJCIACTUTEIH,
AQHTUOKCUIAHTBI, AHTUCTATHUKH, JIUTH]IBI, TAKHe KaK PoCcHOMUIIIbI HITH SKUPHBIE KHCIIOTHI,
CTEPOHIbI, TAKHE KAK XOJECTEPHH, OEIKOBbIE BCIIOMOTATENIbHBIC BEIIECTBA, TAKUE KaK
CBIBOPOTOYHBIH aTbOYMUH (YeIOBEUECKUI CBIBOPOTOUYHBIN albOyMHH), peKOMOMHAHTHBIN
YeJoBeUeCKUil abOyMUH, JKeJIaTHH, Ka3enH, CoJieo0pa3youue NpOTHBOUOHBI, TAKUE KaK
HATPUH U TOMY MOAO0HOE. DTH U TOTIOJHUTENIbHbIE U3BECTHBIC (hapMalleBTHUECKUE
BCIIOMOTATEJIbHBIC BEIECTBA U/UJIH JO0ABKH, MTOAXOASIINE I UCTIOIB30BAHUS B COCTABAX
COTJIACHO HACTOSIIIEMY U300PETEHUIO, N3BECTHBI B JAHHOW 00IaCTH TEXHUKH, HAIPUMED, KaK

ykasano B «The Handbook of Pharmaceutical Excipients», 4-° usnanue, Rowe et al., Eds.,
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American Pharmaceuticals Association (2003) u Remington: the Science and Practice of
Pharmacy, 21- ¢ usnanue, Gennaro, Ed., Lippincott Williams & Wilkins (2005).

B HeKOTOpPBIX BapHaHTax OCYIIECTBIIEHHs HACTOALIEE N300PETEeHNE OTHOCUTCS K CIIOCO0Y
MPUTOTOBJICHUS COCTaBa, BKJIFOYAIOIIEMY CTaauu: (a) THO(PUIH3ALIH COCTaBa, COAEPKAIIErO
KOHBIOTAThI, BCTIOMOTATEIbHBIE BEIleCcTBa U Oy(pepHyIO CUCTEMY, B TOPOIIOK; U (b)
BOCCTAHOBJICHHE JTUO(PIIIN3UPOBAHHON CMECH CO CTaauH (a) B Cpele Uil BOCCTAHOBIICHHS, TaK
YTO BOCCTAHOBJICHHBIH COCTaB sIBJIIETCS cTaOmiIbHBIM. COCTaB Ha CTaguy (a) MOKET
JOTIOJIHUTENBFHO COAEPIKaTh CTAOMIIN3ATOP U OJUH WM 00JIee BCIIOMOTATENIbHBIX BELIECTB,
BbIOpPAHHBIX M3 TPYIIIbI, BKIOYAIOIIEH HAIOJHUTENb, COJIb, TIOBEPXHOCTHO-AKTUBHOE BEIIECTBO
U KOHCEPBAHT, KaK OIMHCAHO BhIIIE. B KauecTBe BOCCTAHABIMBAIOIIUX CPEIl MOXKET OBITh
HCTIOJIb30BAHO HECKOJIBKO pa30aBIEeHHBIX OPraHUYECKUX KHCIIOT HIIM BOJA, T.€. CTEPHIIbHAS
BOMa, OakTepuocraTudeckas Bona aist nabekuii (BWFI). Cpena st BOCCTaHOBJIEHUS] MOXKET
OBbITh BBIOPaHA U3 BOJBI, TO €CTh CTEPUIIBHON BOABI, OAKTEPHOCTATHUECKOH BOMBI 111 MHBEKIIHN
(BWFI) unu rpymimel, COCTOSIIEH U3 YKCYCHON KUCJIOTBI, TPOMTUOHOBOH KHCIIOTHI, THTAPHOH
KUCJIOTBI, XJIOPHUJIAa HATPUs, XJIOPUAa MarHus, KUCJIOrO pacTBOpa XJIOPHUA HATPHUs, KUCIIOTO
pacTBoOpa XJIOpUAa MarHus -u KUCJIOrO pacTBOpa aprMHMHA, B KOJIMYECTBE OT okoJio 10 10 okoso
250 MM.

Kunxuit papmaneBTHHECKUN COCTAB KOHBIOIATOB COTJIACHO HACTOSIIEH 3asBKE Ha MATEHT
JIOJIKEH IEMOHCTPUPOBATh MHOKECTBO 3apaHee ONpeAeNeHHbIX XapakTepuctuk. OaHol u3
OCHOBHBIX ITPOOJIEM B KHUIKUX JIEKAPCTBEHHBIX MperapaTax sSBISIETCS CTA0MIbHOCTD, TIOCKOJIBKY
OenKu/aHTHUTENa UMEIOT TEHACHIINIO OOPa30BBIBATH PACTBOPUMBIE H HEPACTBOPHMBIE arperaThl B
npoLecce NPOU3BOACTBA U XpaHeHHUsl. Kpome Toro, B pacTBOpe MOT'YT MPOUCXOAUTD pa3jivyHbIe
XUMHYECKHE Peakny (1e3aMUANPOBAHNE, OKUCIIEHUE, OTPAaHUYCHNE, N30MEPHU3aLMs U T. 11.),
NPUBOJALINE K IMOBBILICHHAIO YPOBHS MPOAYKTOB PA3JIOKEHUS H/UITH MOTepe OHOJIOrHIeCKOH
akTUBHOCTH. [IpennoyrurenbHO, KOHBIOTAT B XKUAKOH Gopme win B popme arodunnzarta
JOJDKEH UMETh CPOK roHocTH Oosee 18 mecsnes mpu 25 °C. Bonee npennoyTHTe IbHbIN
KOHBIOTAT B XKHUIKOH popme miu B popme nrodunmzara 10JDKEH UMETh CPOK TOAHOCTH Ooee 24
mecsiues rpu 25 °C. Hanbonee nmpeanoYTHTENbHbINH KUIKUNA COCTaB TOJDKEH IEMOHCTPHPOBATh
CPOK rotHOCTH 0KOJIO 24-36 Mecsiues nipu 2—8 °C, a coctaB uopuIn3aTa I0JKEH
JEMOHCTPUPOBATH CPOK FOJHOCTH MIPUMEPHO MpeAnouTuTeabHo 10 60 mecsaues npu 2—8 °C. Kak
JKUJIKHE, TaK U JTHOPIITN3UPOBAHHBIE COCTABBI IOJUKHBI IEMOHCTPHUPOBATH CPOK TOAHOCTH NIPU
XpaHeHUHU He MeHee NByX JjeT npu -20 °C unu -70 °C.

B HEKOTOPBIX BapHaHTaxX OCYILIECTBIIEHHS COCTAB SIBISIETCS CTAOMIIbHBIM TOCTIE

3amopaxuBanus (Hampumep, -20 °C wiu -70 °C) u oTTanBaHus COCTaBa, Hampumep, mocne 1, 2
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WK 3 IUKJIOB 3aMOpakuBaHus 1 oTTauBaHuss. CTaOUIBHOCTD MOXKET OBbITh OLIEHEHA
KAa4eCTBEHHO W/WJIM KOJUYECTBEHHO PA3IMUYHBIMU CITIOCOOAMH, BKIFOUAs OLIEHKY COOTHOIICHHUS
JIEKapCTBEHHOE CpeacTBO/aHTHTENO (Oesok) u 0Opa3oBaHHe arperaTos (HampuMep, ¢
UCTIOJb30BaHueEM Y @, SKCKIFO3MOHHOM XpoMaTtorpaduu, myTeM U3MEpEeHUsI MyTHOCTH H/UJIH
BU3yaJIbHBIM KOHTPOJIEM) ; yTE€M OLIEHKH HEOAHOPOJHOCTH 3apsifia C MOMOIIBIO
KaTHOHOOOMEHHOH XpoMaTorpaduu, H303JIEKTPHUECKOr0 KAMWIISIPHOTO (POKYCHPOBAHHS
uzobpaxenus (iclEF) umm kanmuuisspHOTo 30HHOTO 3JIeKTpodopesa; aHaTI3 AMIUHOKOHIIEBOU UITH
KapOOKCHKOHLIEBOH MOCIIENOBATEIbHOCTH, MACC-CIIEKTPOMETPUUYECKHIH aHAIN3 WIIM MaTPUYHAS
Ja3epHasi necopOLMOHHAS HOHU3ALMsI/ BpeMsinposieTHas Macc-cniekrpomerpust (MALDI/TOF
MS) unu HPLC-MS/MS; SDS-PAGE ananu3 aist cpaBHEHHsSI BOCCTAHOBJIEHHOTO 1 HHTAKTHOTO
aHTHTENA; AaHATN3 NENTUAHOHN KapThl (Harpumep, Tpuntrueckuil mmm LY S-C); ouenka
OMONOTUYECKOH aKTUBHOCTH WJIM aHTHI'€HCBSI3bIBAIOIIEH (DYHKLIMK AaHTUTENA, U T.1L.
HecTaOunbHOCTE MOKET BKIIFOUATH B C€0st OTHO MJIM HECKOJIBKO 3. arperanuu,
Je3aMHUIUPOBaHMs (Hapumep, Asn

Ie3aMHIUPOBAHIE), OKUCIIEHUE (HanpuMep, OKuciIeHne Met), nsomepusanuu (Hanpumep,
uzomepusanu Asp), orcedenue / runpous / pparmeHTanys (HampuMep, pparMeHTaust
HIApHUPHOU 00acTh), 00pa3oBaHUe CYKIIMHUMUIA, HECTIAPEHHBIN LUCTeNH (bI), yAyInHeHEe N-
KOHIIa, 00paboTka C-KOHIA, Pa3INYHsl TITUKO3WINPOBAHMUS, U T.11.

CTaOuipHBIN KOHBIOTAT TAKXKE TOJDKEH «COXPAHATH CBOKO OHMOJIOTHUYECKYIO aKTHBHOCTDY B
(bapMareBTHUECKON KOMIIO3HLINY, €CIH OMOJIOrHYecKas akTHBHOCTb KOHBIOTaTa B TAHHBIN
MOMEHT BpEMEHHU, HallpuMep, B TeueHue 12 mecsues, B npeaenax okoyo 20%, npeanoyTUTENbHO
okoJio 10% (B mpenenax omuOOK aHaN3a) OMOJIOTHYECKON aKTUBHOCTH, MPOSIBIISIEMO B TO
BpeMst, Koraa (papMaleBTHIECKYIO KOMITO3ULMIO TOTOBHIIH, ONPEAEISUIN, HAITPUMEp, B aHATTN3E
CBSI3bIBAHUS AHTUTE€HA W/WJIM B aHAJIM3€ [IUTOTOKCHYHOCTH 1N ViItro.

dapmarneBTHYECKH KOHTEHHEP WK COCYJ HCIIONB3YIOT U XpaHeHUs (hapMaleBTHIECKOTO
cocTrasa JIro0Oro U3 KOHBIOTaTOB COTJIACHO 3asiBKE Ha maTeHT. EMKoCTh mpencrasisier coboit
¢nakoH, OyTBUIKY, IPEABAPUTENBHO 3aIIOJTHEHHBIN IITPHUL] UK MPEIBAPUTEIBHO 3aII0THEHHBIH
IITPHI] ¢ ABTOUH)KEKTOPOM.

JIist KIIMHUYECKOTO MPUMEHEHHUS 1N ViVO KOHBIOTAT Yepe3 OMC-CBs3b M0 N300peTeHuo Oyner
MIOCTABJISITBCS B BUJIE PACTBOPOB WIIM B BUAE JTHOPIIIN3UPOBAHHOTO TBEPAOTO BEIECTBA,
KOTOPOE MOKET OBITh MOBTOPHO PACTBOPEHO B CTEPHIIbHOM Boe At MHbeKIui. [Iprmepsl
MOJIXOASALINX MPOTOKOJIOB BBEICHHSI KOHBIOTaTa cieayomue. KOHbIoraTel BBOIAT €KEIHEBHO,
€XKEHe/IeTbHO, pa3 B ABE HENEJIM, TPU pas3a B HENEJNIO, OJUH pa3 KaKble YEThIPE HEACTH UITH

€KEeMECSIYHO B TeueHue 8 ~ 54 Henenb B BUJE BHYTPUBEHHOTO Ooutoca. bosrocHble 10361
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BBOZsITCS B KonmdecTe OT S0 mo 1000 M (pU3HOTOTHUYECKOTO PacTBOPA, K KOTOPOMY
HEeoO0s13aTeIbHO MOKET OBITh TOOABIIEH YEJIOBEUECKHH ChIBOPOTOUHBIHN aabOyMUH (HarpuMep, OT
0,5 mo 1 MJ1 KOHLIEHTPUPOBAHHOTO PACTBOPA YEJIOBEYECKOTO CHIBOPOTOUHOTO anbOymuna, 100
mr/mi). Jlo3bl OyayT cocTaBisATh OKOJIO OT SO MKT 0 20 MI/KT OT MacChl Tesla B HENENO, B/B. (B
aunanaszoHe ot 10 Mkr 1o 200 Mr/kr Ha nHBEKLNIO) Uepes 4 ~ 54 Henenu mocie JeueHus! NaueHT
MOJKET MPONTH BTOPOH KypcC JieueHus1. KIIMHUIMCTBI MOTYT OINpeNeuTh KOHKPETHBIE
KJIMHUYECKHE MPOTOKOJIbI B OTHOIICHUH IyTH BBEACHUS, BCTIOMOTaTEIbHBIX BEIECTB,
pa3baBuTenel, JO3UPOBOK, BPEMEHU U T. [I.

ITprMepr! MEMUIIMHCKIX COCTOSIHU, KOTOPBIE MOYKHO JIEYUTh B COOTBETCTBHH CO
crioco0amMy YHUYTOXKEHHST BBIOPAHHBIX KJIETOYHBIX MOMYJISALUH in VIVO HITH €X VIVO, BKJIIOYA0T
3JI0Ka4eCTBEHHbIE HOBOOOPA30BaHMUS JIFOOBIX TUIIOB PaKa, ayTOMMMYHHbIE 3a00JI€BaHUS,
OTTOPKEHUE TPAHCIIAHTaTa U MHPEKNH (BUPYCHBIE, OaKTepHabHbIE HITH NAPA3UTUIECKHE).

KonmnuectBo kOHBIOTaTa, KOTOPOE TPeOYyeTCs I AOCTIKEHHS JKENaeMOro OHOIOrHIEeCKOTro
s¢dekra, OyneT BapbUPOBATHCS B 3aBHCUMOCTH OT psiia (PakTOPOB, BKIIIOYAS XUMHYECKUE
XapPaKTEPUCTHKH, aKTUBHOCTb U OMOJIOCTYITHOCTb KOHBIOTATOB, THIT 3a00JI€BAHUS, BUL, K
KOTOPOMY OTHOCHTCS TTALIUEHT, COCTOSTHUE OOJIE3HN MALIMEHTa, yTh BBEEHUsI, BCE (DaKTOPHI,
KOTOPBIE TUKTYIOT HEOOXOIUMBIE KOJIMYECTBA 03bl, JOCTABKY M PEKUM ISl BBEICHHSL.

B o0mux yeprax, KOHBIOTaThl Yepe3 OUC-TMHKEPHI MO HACTOSIIEMY H300PETeHUI0 MOTYT
OBITh TIPEIOCTABIIEHBI B BOAHOM (hU3HOJIOrH4YeckoM OydepHOM pactBope, coaep:xkamem 0,1-10%
Macc./00. KOHBIOTaTOB ISl MAPEHTEPATHHOTO BBEAEHHUS. THINYHBIE THATIA30HBI 03 COCTABIISIOT
ot 1 Mxr/kr 1o 0,1 I/KT Macchl TeNa B I€Hb, €XKEHENeIbHO, pa3 B ABE HEIENH, pa3 B TPU HENEH
WM B MECSLI, TPEANOYTUTENbHBIN quana3oH 103 cocrapisieT oT 0,01 mr/kr no 20 Mr/kr Macchbl
TeNa, eKEeHEeeTbHO, Pa3 B 1B HENENN WM Pa3 B MECSLI, 5KBUBAJICHTHAS 71034 1JIS1 YEJIOBEKA.
[IpennouTurenbHast AO3UPOBKA JIEKAPCTBEHHOTO CPENCTBA, KOTOPAsi JOJLKHA BBOIUTHCS,
BEPOSITHO, 3aBUCHT OT TAKHX IMEPEMEHHBIX, KaK THIT U CTENIEHb ITPOrPECCUPOBaHNs 3a00I€BaHUS
WIN PacCTPOMCTBA, 001Iee COCTOSHIE 30POBbsI KOHKPETHOTO MAaIlMEeHTa, OTHOCHTEIbHAS
ounonornyeckas 3QpPeKTUBHOCTb BHIOPAHHOTO COEAUHEHUS], COCTAB COEANHEHUs], yTh BBEACHUS
(BHYTPHUBEHHO, BHYTPUMBILIEUHO WUJIH Ap.), PapMaKOKHHETHIECKHE CBOMICTBA KOHBIOTATOB TI0
BBIOPaHHOMY IYTH AOCTAaBKH, a TAKXKE CKOPOCTH (O0II0C MK HenpepbiBHAs HHQY3Us) U rpaduk
BBEICHUS (KOJMYECTBO MOBTOPEHHH 32 ONpPeNeIeHHbIN TIEPHUOJ BPEMEHH ).

KoHnbroratel 4epes3 JIMHKEPHI 10 HACTOSIIEMY H300PETEHHIO TAKXKE MOKHO BBOJIUTH B
€IMHUYHBIX TO3UPOBaHHBIX (POpMax, Te TEPMHUH «EAMHUYIHAS 1032» O3HAYaeT OJHOKPATHYIO
703y, KOTOPYIO MOKHO BBOAMTD MALIUEHTY U KOTOPYIO MOJKHO JIETKO 00padaTsIBaTh U

YIIAaKOBBIBATb, OCTaBasACh B BUAC (I)I/ISI/ILIGCKI/I U XUMHUYECKH CTaOUJIbHOM CTaHI[apTHOfI JO3BbI,
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conepxareii 100 caM aKTHUBHBIN KOHBIOTAT, OO B BHIE (papManieBTUIECKH PUEMIIEMO
KOMIIO3UIINH, KaK OMKMCaHO Hike. Takum 00pa3oM, TUITHYHbIE CyMMapHbIE
CYTOYHBIE/eKeHeIeTbHbIE/Pa3 B ABE HeJeH/MecsiuHble 103bI cocTaBsitoT OT 0,01 mo 100 Mr/kr
Macchl Tea. B kauecTse o0mmero pykoBOACTBa, CTAHAAPTHBIE O3B IS JIFOAEH BAPbUPYIOTCS OT
1 mr 1o 3000 Mr B IeHb WJIM B HEEITIO, B TEUEHUE ABYX HENENb (pa3 B ABE HENENN), TPU HEACTTH
unu B Mecsl. [IpennouturenbHo Auana3oH CTaHAAPTHBIX 103 coctasiseT oT 1 no 500 wmr,
BBOJMMBIX OT OJTHOTO JIO YEThIPEX pa3 B MECSI], U emie Oosee mpeanoutuTesibHo oT 1 1o 100 mr,
OJIMH pa3 B HENEJO WM OJUH pa3 B IBE€ HEACH WIN OJUH pa3 B TpU Heaenn. KoHbrorarsl,
MPEICTaBICHHBIE B HACTOSIIIEM JOKYMEHTE, MOTYT OBITh COCTABJIEHBI B (DapMalleBTHUECKUE
KOMIIO3UIIMH ITyTeM CMENIUBAHKSI C OJHUM Wit Oosiee (hapMarieBTHUECKH MPHEMIIEMBIMU
HATOJHUTENAMU. TaKkyue KOMITO3UIHUK C €MUHUYHON 10301 MOTYT OBITh MPUTOTOBJIEHBI ISt
MPUMEHEHHUS IePOPAIbHBIM BBEACHHEM, OCOOCHHO B (hopMe TabJIeTOK, MPOCTHIX KATICYJ HIIH
MSITKHX T€JIEBBIX KaICYJI, M UHTPAHA3aJIbHO, 0COOCHHO B (POpME MOPOIIKOB, Kanelb sl Hoca
WIH a3PO30JI€H; WIM KOJKHO, HAIPUMEP, MECTHO B BUJIE€ Ma3ell, KpEMOB, JIOCBOHOB, Trejiel WiIn
CIpeeB WK uepe3 TPaHCAEPMAIIbHBIC TUIACTBIPH.

B emie onHOM BapuaHTe OCyIIeCTBICHHS, (hapMalleBTHIeCKast KOMIIO3HIMS, COAepKaIast
TeparneBTHIecky 3¢ dexTuBHOEe KommuecTBO KoHbIorata @opmyiel (11) 1 mFOOBIX KOHBIOTATOB,
OTIMCAHHBIX B HACTOSIIEN MATEHTHOH 3asiBKE, MOKET ObITh BBEZEHA OJJHOBPEMEHHO C APYTHUMU
TepareBTUYECKUMHU areHTaMu, TAKUMH KaK XUMHOTEPANIEBTUUECKUI areHT, JJydeBas Teparnus,
UMMYHOTEPAIIEBTHYECKHE are€HThI, ar€HThl aYyTOMMMYHHOTO PacCTPONCTBA, aHTUUH(DEKIHOHHBIE
areHThI WK APYTHe KOHBIOTATHI IJIsl CHHEPTeTHIECKH d(PPEKTUBHOTO JIEUSHUST WU
npoUIAKTUKY PaKa, MIIK ayTOUMMYHHOTO 3a00JI€BaHus, MM HH(PEKIIHOHHOTO 3a00JIEBAaHHSL.
CuHeprernyeckne areHThl IPEATIOYTUTENBHO BEIOPAHbI H3 OHOTO UIIH 0OJiee CIEeAYIOMHIX
JIeKapCTBEHHBIX cpencTB: abatanent (OpeHcust), abuparepona auerart (Zytiga®), abpakcas,
aneramMuHo(eH / THIpOKOAOH, amanmumyMmal, aparuaud numanear (Gilotrif®), anekTuHIO
(Alecensa), anemtyzymabd (Campath®), anutperunoun (Panretin®), ano-rpacty3ymad sMTaH3UH
(Kadcyla™), cmemmannbie conn amperamuna (amderamus/ nekcrpoamderaMuH win agepat
XR), anactposoun (Arimidex®), apununpa3on, atazaHasup, aresonusymad (Tecentriq,
MPDL3280A), aropBactatuH, akcutuHHO (Inlyta®), AZD9291, 6enunoctar (Beleodaq™),
Oepar3ymad (Avastin®), 6opresomud (PS-341; Velcade, Neomib, Bortecad), kabazurakcens
(evtana®), kabozantranO (Cometriq™), 6ekcaporen (Targretin®), GnmuHarymomad (Blincyto™),
oopte3omud (Velcade®), 603yTunud (Bosulif®), Opentykcumad Benotun (Adcetris®),
oynesonun, oyaesonun/popmorepon, OynpeHopduH, karnenutabdbus, kapdmmsomud (Kyprolis®),

nenexokcn6, neputuaud (LDK378/Zykadia), nerykcumab (Erbitux®), nukiocnopus,
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uHakajbier, KpuzoTuHuo (Xalkori®), kobumerunud (Cotellic), naburarpan, nabpadenud
(Tafinlar®), naparymymab (Darzalex), napOsmoaTuH anbda, napyHaBHp, IMaTUHHOA ME3HIIAT
(Gleevec®), nazaruand (Sprycel®), nenunelikua-gudrurokc (Ontak®), nenocymad (Xgeva®),
JEeTaKoT, JeKCaMEeTa30H, JEKCIaHCOMpas3ol, nekeMerundenuaar, iuayrykcumad (Unituxin™),
JIOKCULIMKIINH, AyJOKCeTHH, nypBanymad (MEDI4736), anotysymab (Empliciti), sMmTpunntadbux
/ punnuBupyYH / TeHO(QOBUPA AU3ONPOKCHIIPyMapaT, sMTpruuUTadbuH / TeHodoBup / 3paBupens,
sHOKcanapuH, 3H3a1yTamun (Xtandi®), smosTuH ansda, spaotunud (Tarceva®), 330Menpaszon,
3C30MHKIIOH, 3TaHepuenT, sBeponumyc (Afinitor®), skcemectan (Aromasin®), 3BepoaUMycC
(Afinitor®), a3eTumuO, 33eTumud / cumBacTatuH, peHodudpar, Gunrpactum, purrOTUMON,
¢nyrukasona nponuoHar, ¢iytukasoH / caaemerepo, ¢pyinsectpanT (Faslodex®), repunnrnd
(Iressa®), rmatupamep, rozepennH anetar (Zoladex), nkoruan0, nmatnaub (Gleevec),
udputyromad tuykceras (Zevalin®), ubpyrunud (Imbruvica™), unenanucud (Zydelig®),
uHparKcuMad, HHUTAPHO, MHCYJIMH acapT, HHCYJIMH AETEMUp, HHCYJIMH TJIAPTUH, HHCYJIHH
nu3npo, uHTepdepon Oera—la, uarepdepon Gera-1b, manatnand (Tykerb®), unmnmumymad
(Yervoy®), unparponust opomun / canpOyramon, nukcazomud (Ninlaro®), nanpeorun anearar
(Somatuline® Depot), nenanuomun (Revlimid®), nensatunutd (Lenvima™) nerpo3on
(Femara®), 1eBOTUPOKCHH, JJEBOTHPOKCHH, JIUAOKAHH, JINHE30JIU/, TUPATIyTUL,
mu3nexcamberamud, MEDI4736 (AstraZeneca, Celgene), MemaHTuH, MeTUI(QEHUIAT,
METOMPOJIOJ, MomauHWI, MOMeTa30H, HeruTyMymad (Portrazza), Hunotuand (Tasigna®),
Hupamapud, Husoymad (Opdivo®), oparymymad (Arzerra®), obunyryzymad (Gazyva™),
onanapud (Lynparza™), onmmecapraH, oiMecapTaH / THAPOXJIOPOTHA3UA, OMaIn3ymad,
STHJIOBBIE 3(pUPBI OMera-3 KUPHBIX KHCIIOT, OCEIBTAMUBHP, O3UMEPTUHHO (MJIU MepeIeTHHHO,
Tagrisso), okcukonoH, najgdouukaud (Ibrance®), nanueusymad, manutymymad (Vectibix®),
naHodunocrar (Farydak®), nazomanud (Votrient®), memopomsymabd (Keytruda®),
nemerpekcen (Alimta), mepryzymad (Perjeta™), KOHBIOrHPOBaHHAsS! THEBMOKOKKOBAsI BAKLIMHA,
nomanugomuy (Pomalyst®), nperadanun, mponpaHOJION, KBeTHAINH, padernpas3oli, XJI0pua
panus 223 (Xofigo®), panokcuden, panrerpasup, pamyuupymad (Cyramza®), panudbuzymao,
peropadennd (Stivarga®), purykcumad (Rituxan®), pusapokcadan, pomuaerncut (Istodax®),
posyBactaTuH, pykconutunud docdar (Jakafi™), canpOyramon, ceBenamep, craeHaduI,
cunrykcumadb (Sylvant™), cutariunTiH, CHTANTUNTHH/MET(HOPMIH, cor(eHaH, COHUIETHO
(LDE225, Odomzo), copadenud (Nexavar®), cynurunubd (Sutent®), taganadun, TaMokcudeH,
Tenanpesup, Tanazonapud, remcupoaumyc (Torisel®), TeHodoBUpP/SMTPUIITAONH, TECTOCTEPOH
renb, Tanugomun (Immunoprin, Talidex), TaoTpomnust Opomun, Topemuden (Fareston®),

TpameTuHUO (Mekinist®), Tpacty3ymal, TpadexTuauH (3krenHacuuans 743, Yondelis),
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tpudaypunus/Tunupanni (Lonsurf, TAS-102), rperunons (Vesanoid®), ycreknaymao,
BajicaptaH, Benumnapud, Banaerannd (Caprelsa®), Bemypadenud (Zelboraf®), BeHeToknake
(Venclexta), BopunocTtar (Zolinza®), 3us-apnudepuent (Zaltrap®), 30cTaBakc, v UX aHAJIOTH,
NPOU3BOAHBIE, (PapMaLeBTHYECKH MPUEMIIEMbIE COJTH, HOCUTENH, pa30aBUTEH WK UX
BCIIOMOTaTeNIbHbIC BEIECTBA, HJT KOMOWHALIMS BBIILIEYKA3aHHOTO.

JlekapCTBEHHbIE CPEICTBA/IUTOTOKCUYECKUE ar€HThI, UCTIOJIb3yeMble [Isi KOHBIOTUPOBAHHUS
Yepe3 MOCTUKOBBIH JIMHKEP COIJIACHO HACTOSILIIEMY MAaTEHTY, MOTYT MPEACTABISATH COOOM JIH00bIE
aHAJIOTH W/WJIM POU3BOIHBIE JIEKAPCTBEHHBIX CPEACTB/MOJIEKYJI, OMMCAHHBIX B HACTOSIIEM
nareHte. CrienuanicT B 001aCTH JeKAPCTBEHHBIX CPEACTB/IUTOTOKCHUECKHX ar€HTOB JIETKO
MOWMET, YTO KaKI0€ U3 JIEKAPCTBEHHBIX CPEACTB/IUTOTOKCHYECKUX ar€HTOB, OMMCAHHBIX B
HACTOSIIIEM JOKYMEHTE, MOKET OBbITh MOIU(ULIMPOBAHO TAKUM 00Pa30M, YTO TMOJyYaroIIeecs B
pe3yJsibTare COeqUHEeHHEe BCe elile COXPaHseT Creln(pUIHOCTb W/UITH aKTUBHOCTb HCXOIHOTO
coenuHenus. CreruanucT B JaHHOH 00JaCTH TEXHUKH TaK)Ke MOMMET, YTO MHOTHE U3 ITHUX
COEAMHEHUH MOTYT OBITh HCIOJb30BaHbI BMECTO JISKAPCTBEHHBIX CPEACTB/LIUTOTOKCHYECKUX
areHTOB, OMMCAHHBIX B JAHHOM NOKyMeHTe. Takum oOpas3oMm, JieKapCTBEHHbIE
CpencTBa/LMTOTOKCHYECKHE ar€HThI COTJIACHO HACTOSIIEMY H300PETEeHHIO BKJIIOYAIOT aHAJIOTH
NPOU3BOHBIE COSTUHEHUH, ONTMCAHHBIX B JTAHHOM JOKYMEHTE.

Bce ccbuiky, LuTHpyeMbie B JAHHOM JJOKYMEHTE U B CJICAYIOLIUX PUMEpax,

HEMOCPEACTBEHHO BKJIFOYCHBI B KAUECTBE CChLJIKU BO BCEM UX IIOJIHOTE.

I[MTPUMEPBI

Hacrosee nzoOpereHue nanee ONMMCaHo B CAEAYIOMUX IPUMEpPax, KOTOPHIE HE
npeaHa3HaYeHb! ISl OrpaHn4YeHnss 00beMa HacTosmero n3ooperenus. Kierounsle nuHmny,
OTMCaHHBIE B CIEAYIOLINX IPUMepax, MOAEPKUBAIN B KyJIbTYype B COOTBETCTBUU C YCIOBUSMH,
OTIpeNeIeHHbIMU AMEPUKaHCKOH Kosuiekrel TUoBbIX KynbTyp (ATCC) unu Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, bpaynmseiir, I'epmanust (DMSZ),
unu [1laHxaliCKUM MHCTUTYTOM KJIETOYHOMN KyJnbTypbl KHTalCKON akageMuu HayKH, €CJIH He
yKa3aHO WHOE. PeareHTsl U1 KJIETOYHBIX KyJIbTyp ObLIH mosydens! ot Invitrogen Corp., eciu He
yKa3aHo nHoe. Bce Ge3BOHbIE PACTBOPUTENTHN OBLIH MOJYYEHbI KOMMEPUECKH 1 XPAHIIUCH B
repMETHYHBIX CKIISTHKAX IO a30TOM. Bce ocTanbHbIe peareHTsl 1 pacTBOPUTENN ObLITH
npuoOpeTeHbl HAUBBICIIErO Ka4eCTBA U UCIIOJIB30BaHbI O3 najbHeNInel ouncTky. Paznenenue
npemnaparusHoit BOYKX nposonuiu ¢ momomeio Varain PreStar HPLC. Crniextpst AMP
peructpupoBaiu Ha mpudope Varian Mercury 400 MI'u. Xumudeckue ciBurd (. IesbTa.)
NPEACTABJIEHbI B YACTSAX HA MIJIIMOH (4/MJIH) IO OTHOIIEHUIO K TeTpaMeTiicuiany npu 0,00, a

KOHCTaHThI B3aumozeiictsus (J) ykasansl B I'11. /laHHBIE MacC-CIIEKTPOB OBLITH MOJTyYEeHBI HA
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Mmacc-criekrpometpe Waters Xevo QTOF, obopynoBaHHOM MoayJsieM paszaeneHus Waters
Acquity UPLC u nerextopom Acquity TUV.

ITpumep 1. Cunres au-Tper-Oytuin 1,2-6uc(2-(Tper-0yToKCH)-2-0KCO3THI) THApa3uH-1,2-
nukapOoOKcuIaTa.

o BoePocy

ﬂ\o AN—NA X

K mu-tper-Oyrun ruapasun-1,2-aukapbokcunaty (8,01 r, 34,4 mmounp) B JIM®PA (150 M)
nobasmsi NaH (60% B macie, 2,76 T, 68,8 mmonb). [Tocnie nepeMernnBaHus py K.T. B TCYSHHE
30 munyT, KobaBmsH TpeT-OyTHi 2-Opomanerar (14,01 r, 72,1 mmons). CMech nepeMernnBam
B TEUEHHE HOYH, NOOABIISLTH JOMOJHUTEIbHOE KOJIMUYECTBO METaHOA (3 MJT), yIIapUBaJIH,
pazbasisin EtOAc (100 mut) u Bozmoit (100 mur), pa3aensiiy, ¥ BOAHBIHA CIIOH SKCTParupoBain
EtOAc (2 x 50 mi). Opranndeckue cion obvenunsuy, cymnin Hax MgSQOs, punsrpoBany,
yHapyuBaJId U OUUINAJTH ¢ MOMOIIBIO KOJIOHOUHOH xpomaTtorpaduu Ha Si02 (EtOAc/I'ekcan oT
1:5 no 1:3) c mony4eHueM yka3aHHOTO B 3aroJjioBke coenuHenus (12,98 r 82% BbIxon) B BUIE
6ecusernoro macna. JCH MC m/z paccunrano aias CooHyiN2Os [M+H]™ 461,28, HaiineHo
461,40.

ITpumep 2. Cunres 2,2'-(rungpasu-1,2-aunin ) IMyKCyCHON KHCIOTHL

AN

HO OH

K mu-tper-Oyrun 1,2-6mc(2-(Tper-0yToKcn)-2-0KCoaTUI)ruapasus- 1,2-mukapOokcunary
(6,51, 14,14 mmonb) B 1,4-nuokcane (40 mut) noGasmsimn HCL (12 M, 10 mu). Cmech
nepeMemuBani B Tederre 30 MuHyT, pasdasisuu auokcanom (20 mi) u Tosryosiom (40 mi),
yHapyuBaJid U COBMECTHO yIapuBaJiu ¢ TUokcaHoM (20 mut) u Tosryosiom (40 M) nocyxa ¢
MOJIy4€HHEM HEOUHIIIEHHOTO YKa3aHHOTO B 3ar0JIOBKE MPOIYKTA JJIs Clenyromei craann 0e3
nanpHewmeit ounctku (2,15 r, 103% Bexox, ~93% uucrota). CH MC m/z paccuutano st
C4HoN,O4 [M+H]" 149,05, naiineno 149,40.

ITpumep 3. Cunres 2,2'-(1,2-6uc((6eH3unokcn ) kapOOHUIT)ruapasus- 1, 2-1umi ) InyKCy CHOH
KHCJIOTBI.

CbZ\ Cbz
Q_ N—N O
%/ VAL
HO OH
K pactBopy 2,2'-(ruppasun-1,2-munn)anykcycHoi kuciotsl (1,10 r, 7,43 MMoub) B cMecH

TT'® (200 mx) u NaH2PO4 (0,1 M, 250 M, pH 8,0) 4 mopuusimu noGaBisiiu

oensmnkapbonoxmopunar (5,01 r, 29,47 mmoinb) B TedueHue 2 yacoB. CMech mepeMernnBaiy B
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TeYeHHe ele 6 YacoB, YIIapUBAIHN M OYHUINAIH Ha KOJIOHKE ¢ Si02, 3JIIONpPYsT CMEChIO
H>O/CH;3CN (1:9), conepskameit 1% MypaBbUHYIO KUCJIOTY, € MOJY4YEHHEM YKa3aHHOTO B
3arosioBke coenuHenus (2,26 r, 73% Boixon, ~95% uuctora). 9CH MC m/z paccuutaHo st
C20H21N>05 [M+H]" 417,12, Haiineno 417,40.
ITpumep 4. Cunres aqudensun 1,2-0uc(2-xn0p-2-0KCO3TUI)ruipa3ns-1,2-mukapOokcunara.
CbZ\ ?bz
Q NN P
o VAL

K 2,2'-(1,2-6uc((6en3unokcn)kapOoHIT)rupasus- 1, 2-mumn) nnykcycHol kucnore (350 wr,

1

0,841 mmoup) B nuxmopatane (30 mu) nobasssu (COCl), (905 mr, 7,13 MmMonb), 3aTeM
nobGassin 0,030 ma JIM®. Tlocie nepeMelnBaHus IPU KOMHATHOH TeMmiepaType B TeueHHe 2
94acoB, CMECh Pa30aBIIsLIH TOJIYOJIOM, YIIAPHBAIN H COBMECTHO YIIAPUBAIH C AUXJIOPITAHOM (2 X
20 m) u TosyosioM (2 X 15 Mi1) ocyxa ¢ oJlydeHHEM YKa3aHHOTO B 3arOJIOBKE HEOUUIIIEHHOTO
NpoayKTa (KOTOPBIH SBIISIETCS HECTAOUIBHBIM) IJIs CIIEAYIONIel cranuu Oe3 najapbHemen
ounctku (365 mr, 96% Beixon). ICU MC m/z Beruncneno aias C2o0H1oCLN>Og [M+H]™ 453,05,
HaiimeHo 453,50.

ITpumep 5. Cunres au-Tper-Oytun 1,2-6uc(2-(mpem-O6yTokcn)-2-0KkCo3THI)rHApasuH-1,2-
nukapOoOKcuIaTa.

9\ 0O I'30c

OJI\/N\I}I/\H/OK
Boc O

K cycnemsun NaH (0,259 r, 6,48 mmonp 3.0 5kB.) B Oe3BogHOM [IM®PA (2 M) npu
KOMHATHOH Temrieparype H00aBisuid TU-TpeT-OyTiiruapasus- 1,2-mukapookcunar (0,50 r, 2,16
mMmouib 1,0 3kB. ) B 6e3pogHoM JIM®PA (8 mu) B Teuenne 10 muHyT B atmMocdepe azora. Cmech
nepeMelInBaii Ipyu KOMHATHON TemnepaType B TedeHue 10 MUHYT, a 3ateM oxnaxnaanu ao 0°C.
K cmecu mo karusim mobaeysimiu Tper-Oytun 2-Opomanerar (1,4 mut, 8,61 mmonb, 4,0 5kB.).
[TonyueHHYIO CMECh OCTAaBJILIM HArpeBaThCS A0 KOMHATHOW TEMIIEpPaTyphbl U MEPEMEIINBAIH B
TeueHne Houd. J{oOaBisy HachIEHHBIH pacTBOp Xjuopuaa ammonus (100 mur). OpraHuueckuii
cioil othensiim M BOOHBIA clod skctparuposamn EtOAc (3 x 50 wmur). OObenuHEHHBIH
OpPraHWYeCcKUll pacTBOP IPOMBIBAIM BOJAOW M HACBIIIEHHBIM pAcTBOPOM XJIOPHIA HATPHS,
cymmian  Hax Oe3somHbiM  NapSQ4, ymapuBaiu Y OYMIIANHA C TOMOINBIO KOJIOHOYHOM
xpomarorpadun Ha Si0; (10:1 cmech m3omepos rekcana/ EtOAC) ¢ monydeHueM yKa3aHHOTO B
3aroJiopke coenuHeHuss B Buue Oecriernoro macia (0,94 r, 99.6% Bexon). 9CU MC m/z
[M+Na]” 483 4.

ITpumep 6. Cunres 2,2'-(rugpasus-1,2-aunuin ) IMyKCyCHON KHCIOTHL
148



10

15

20

25

0
H
N. OH
HOJ\’ H/\g/

K pactBopy nu-tper-Oyrun 1,2-6uc(2-(mpem-0yToKcH)-2-0KCO3THI)ruaApa3un-1,2-
nukapbokcuinara (0,94 r, 2,04 mmone) B IXM (4 mun) nipu 0 °C nobasnsimm TOK (4 mo).
PeakunoHHYHO cMeCh epeMelnnBaiy B TeueHne 30 MUHYT, a 3aT€M HarpeBaju 10 KOMHAaTHON
TEMIIEpaTyphl 1 MEpEeMEIINBAIHN B TeueHue Hour . CMech ynapuanu, pasdasisuiu XM u
yrnapuBaid. JJaHHYIO ONepaLyio MOBTOPSUIH TPU Pasa ¢ MOTyYeHHEM OEJIOro TBEPAOro BEIIeCTBa.
Pactupanu ¢ JIXM u 6enoe TBepaoe Bemmectso otguisTposbiBay (0,232 r, 76,8% BbIxon).
DCHU MC m/z [M+H]" 149,2.

IIpumep 7. Cunres 2,2'-(1,2-6nc(2-xnopalueTH)ruapasut - 1,2- i) InyKCy CHOM

KHUCJIOTBI.
Cl Q) OH
O N-N O

—

HO 0o a

K pactBopy 2,2'-(ruppasun-1,2-muun)anykcycHo kucnotsl (0,232, 1,57 mmons, 1,0
3kB.) B 6e3sogHoM TT'® (10 M) mpu 0 °C nobassimu 2-xmopauerwixiopun (0.38 mu, 4,70
MMoJib 3,0 3kB.) B TeueHre 10 MUHYT. PeakIIMOHHYIO CMeCh HarpeBaId 10 KOMHATHOH
TEMIEPaTyphl U MEPEMEIINBAIN B TEUEHUE HOUH, U yrapuBain. OCTaTOK TPHUKIIbI COBMECTHO
ynapusanu ¢ TI'® ¢ monyuenunem denoro TBepaoro Bemectsa (0,472 r, TEOPETHUECKHI BBIXON).
DCHU MC m/z [M+H]" 301,1.

ITpumep 8. Cunres Tper-OyTuin 2,8-n1uokco-1,5-okcasokan-5-kapOoKcunara.

0
HOOC~  Boc,O/THF HOOC P,0s

H——— — 0 :
HO()C‘\,NH H,0/NaOH HOOC‘\/NB"C CH,Cl, ()»—VNB(M

K pactBopy 3,3'-azannumngunponanosoii kuciotsl (10,00 r, 62,08 mmorns) B 1,0 M NaOH
(300 mu) mpu 4 °C nobasnsiu au-Tper-OyTmnankapoonar (22,10 r, 101,3 mmozns) B 200 mu TT'®
B TeueHne 1 yaca. [Tocie noGaBneHus:, cMech epeMenuBaiu B TedeHue 2 yacos npu 4 °C.
Cwmech ocTopoxkHo noakucisanu 1o pH ~4 ¢ nomometo 0,2 M H;POy, ynapusanu npu
MOHIKEHHOM naBiieHnH, skctparuposanu CH2CI2, cymunn van Na2SO4, ynapusanu u
ourIany ¢ noMoibto Quii-xpomartorpadun Ha Si02, smonpyst AcOH/MeOH/CH,Cl,
(0,01:1:5) ¢ monyuenunem 3,3'-((TpeT-OyTOKCHKapOOHMI )a3aHANNII ) AUITPONIAHOBOH KHCIIOTHI
(13,62 1, 84% Beixoa). ICHU MC m/z C11Hi19NOg [M+H] , paccuur. 262,27, Haiineno 262,40.

K pactopy 3,3'-((TpeT-OyToKcHKapOOHILT )a3aH U ) IUTIPOTTaHOBOH KuCIoThI (8,0 T, 30,6

mmodib) B CH2Cla (500 mut) mpu 0 °C noGassiu oxenn docdopa (8,70 r, 61,30 mmons). Cmech
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nepememuBainu npu 0 °C B TeueHHe 2 4acoB, a 3aTeM MPH K.T. B TedeHne | vaca, GpuibTpoBamu
yepe3 HeOobIyI0 KOJIOHKY ¢ Si0; u konoHky npombiBaiu EtOAc/CH,Cl, (1:6). @unsrpar
ynapuBaiu U pacrupanu ¢ EtOAc/rekcaH ¢ mojiydeHneM YKa3aHHOTO B 3ar0JIOBKE COCTUHEHUS
(5,64 1, 74% Boxon). ICU MC m/z C11H17NOs [M+H] *, paccuur. 244,11, naiineno 244,30.

IMpumep 9. Cuntes Tper-OyTun 3-((OeH3MIOKCH ) aMIHO )ITPOTIaHOATA.
S SRS Y«
©/\ XOJI\/ ><O)l\/\N/O
H

K O-6ensunrugpoxcunamut rugpoxiopuny (10,0 r, 62,7 mmons) B TT'® (100 mi)
nobGassin EtsN (15 mu) u tper-Oyrunakpunar (12,1 r, 94,5 mmoonb). CMmech HarpeBasu 10
KUTIEHHSI ¢ OOPATHBIM XOJIOAUIBHUKOM B TEYEHNUE HOYH, YIIAPHUBAJIH U OUYHILNAINA Ha KOJIOHKE C
S10,, smoupyst cmecbto EtOAc/rekcan (1:4) ¢ mojydeHreM yKa3aHHOTO B 3arOJIOBKE
coenunenus 3 (13,08 r, 83% Beixon). 1H AMP (CDCls) 7,49~7,25 (M, SH), 4,75 (¢, 2H), 3,20 (T,
J=6,4'u, 2H), 2,54 (1, J=6,4I"1, 2H), 1,49 (¢, 9H); MC 3CH m/z+ C14H21NNaOs (M+Na),
paccu. 274,15, naiineno 274,20.

ITpumep 10. CunTe3 Tper-OyThi 3-(rUAPOKCHAMUHO )JIIPOITAHOATA.
X I AL i
O — >< OH

K tper-6yrun 3-((6ensmnokcn)amuno)nponasoaty (13,0 r, 51,76 mmorns) B meranone (100
m1) nobasisuin Pd/C (0,85 r, 10%Pd, 50% BnaskHOCTH) B cocyae muist runpuposanus. [Toce
TOTO KaK CHCTEMY SBaKYHPOBAIU B BAKYyME M MOJICOCIMHSIIN K ra3000pa3HOMY BOAOPOAY MOA 2
aTM, PEaKIMOHHYIO CMECh MEPEMEIINBAIN B TEUEHUE HOYH MTPH KOMHATHOM TeMIIepaType.
HeounmeHnHyo peakMOHHYIO CMeCh MPOMYCKAIN Yepe3 CJIOH LeINTa, MPOMBIBAst TAHOJIOM,
yHapuBaJid U OUYUINATU Ha KoJIoHKe ¢ Si0;, amoupys cmecbto MeOH/JIXM (1:10~1:5) ¢
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coequHenus (7,25 r, 87% soixon). 1H AMP (CDCls) 3,22
(1, J=6,4 T'y, 2H), 2,55 (T, J=6,4I'1y, 2H), 1,49 (c, 9H); MC DCH m/z+ C7H1sNNaOs (M+Na),
paccu. 184,10, naiineno 184,30.

ITpumep 11. Cuntes Tper-OyTri 3-((TO3HUIOKCH)aMHIHO ))IIPOTIAHOATA.
0] 0]
P4 OH OTs
Aot — X I A
H H

K tper-Oyrun 3-(runpokcuamut)npornuonata (5.10 r, 31.65 mmonp) B cmecu AXM (50 mun)
u iupuanHa (20 mut) nobasisn xnopua To3mnata (12,05 r, 63,42) npu 4 °C. Iocne

no0aByieHUs], CMECh MEPEMELINBAIN P KOMHATHOM TeMIepaType B TEUSHHE HOYH, YIIAPUBAJIH U
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ounmain Ha koJoHke ¢ Si0;, smonpys EtOAc//IXM (1:10~1:6) ¢ nosy4eHHEM YKa3aHHOTO B
3arosioBke coennnenus (8,58 r, 86% soixon). |H AMP (CDCls) 7,81 (¢, 2H), 7,46 (¢, 2H), 3,22
(1, J=6,4T'y, 2H), 2.55 (t, J=6,4T ', 2H), 2,41 (c, 3H), 1,49 (¢, 9H); MC DCU m/z+
C14H21NNaOsS (M+Na), paccuut. 338,11, natinero 338,30.

IIpumep 12. Cuntes Tper-Oyrun 3,3'-(ruapasus-1,2-nuwn)aunponaHoara.
X X X X
O)J\/\N_N/\/U\O
H H

Tper-Oytun 3-amunonponanoara (3,05 r, 21.01 mmons) B TT'® (80 mur) nobasnsm Tpet-
oyTun 3-((To3mnokcu)amuHo)mpomnanoar (5,10 r, 16,18 mmounb). CMech nepeMermBaiy mpu
KOMHATHOM TemnepaTtype B TeueHue 1 yaca, a 3ateM npu 45 °C B Teuenue 6 yacoB. CMech
yHapuBaJid ¥ OUYUINAIH Ha KoJIoHKe ¢ Si0, amoupys CH;OH/AXM/EtsN (1:12:0,01~1:8:0,01) ¢
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (2,89 r, 62% soxon). MC DCHU m/z+
C14H2sN>2NaOy (M+Na), paccuur. 311,20, natineno 311,40.

ITpumep 13. Cunres nu-tper-Oyrun 3,3'-(1,2-6uc(3-(2,5-nnokco-2,5-guruapo- | H-muppoi-

1-um)nponasown)ruapasu- 1,2-AUuiT) IUIPONaHoAaTa.

0 o i o Q
]QN’\)LOH — > xoi)l\/\N)oj\/\N;;\ >
o XO}\/\leN’;\
0)

K 3-manennonponanosoii kucnore (1.00 1, 5,91 mmons) B AXM (50 mur) nobassiu
okcamwixyopun (2,70 r, 21.25 mmons) u JIM® (50 mki). CMmech nepemMeruBaiy npu
KOMHATHOH TeMIIepaType B TeUeHHE 2 YacOB, YIIAPUBAIN 1 COBMECTHO YIIaPUBAIH CO CMECHIO
JAXM/Tonyos ¢ oJlydeHHeM HEOUHIIEHHOTO XJIOPHIA 3-MaJeuI0nponaHOBON KUCIOThL. K
COEOMHEHUIO AU-TpeT-0yTin 3,3'-(ruapasus-1,2-gunn)qunponanoara (0,51 r, 1,76 mmors) B
cmecu JIXM (35 mur) mo6aBsIM HEOUHILEHHBIH XJIOPU 3-MaIeUAONPONAHOBONH KUCIIOTHI.
CwMmech nepeMenIBaiy B TEYCHUE HOYH, YIIAPUBAIH, KOHIIEHTPUPOBAJIH U OYHINAIN Ha KOJOHKE
¢ Si0,, smoupyst EtOAc/JIXM (1:15~1:8) ¢ monydyeHneM yKa3aHHOTO B 3ar0JIOBKE COEIUHEHUS
(738 mr, 71% Brixon). MC DCH m/z+ C3H33N4NaO10 (M+Na), paccuur. 613,26, HalineHO
613,40.

IIpumep 14. Cunres 3,3'-(1,2-6uc(3-(2,5-nuokco-2,5-nurunpo-1H-mupposn-1-

W) [TPOTIAHOWIT) TUAPA3UH- 1,2 - TUNIT) IUTTPOTIAHOBOM KHCIIOTHL
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K coequnenuro 14 (700 mr, 1.18 mmounb) B nuokcane (4 mi) nodasnsui HCI (ko1 1 mt).
Cwmech nepemernuanu B Teuenue 30 munyT, pazdasisum EtOH (10 mut) u Toyosiom (10 mi),
ynapuBaiu U coBmecTHO ynapusanu ¢ EtOH (10 mu) u Tosyosiom (10 mir) ¢ mosydeHuem
HEOUHMIIEHHOTO YKa3aHHOTO B 3aroJIoBKe mpoaykTa (560 mr) mis ciaenyromeli ctaauu 0e3
nonoaurensHou ounctku. MC 3CH m/z- C20H21N4010 (M-H), paccu. 477,13, naiineno 477,20.

ITpumep 15. Cuntes Ouc(2,5-nuoxconuppomuaus-1-nm)-3,3'-(1,2-6uc(3-(2,5-mmoxco-2,5-
auruapo-1H-nuppon-1 -Hn)nponaHonn)m):[paan- 1,2-munn)aunponanoara.

0] 0)

)J\/\ )J\/\ 0 0) O,

N N BT 2 PN
> O N N Ho
o S W ONSGKS'e
0 0

K neounmennomy coenunennto 3,3'-(1,2-6uc(3-(2,5-arokco-2,5-nuruapo-1H-muppos-1-
W) [TPOTIAHO W )-THIPA3HH- |, 2- TUIIT) TMIIponiaHoBOH KUCIOTHI (~560 mr, ~1.17 mmons) B DMA
(8 M) mobasistin NHS (400 wmr, 3,47 mmone) u EDC (1,01 1, 5,26 Mmmonp). Cmech
nepeMeIBajIi B TEUEHHE HOYH, YIIaPUBAJIH, YIIAPUBAIN U OYHIIAIN Ha KOJOHKe ¢ Si0;,
siroupyst EtOAcC/JIXM (1:12~1:7) ¢ nmonyuyeHueM yKa3aHHOTO B 3arojioBke coeanHenus (520 mr,
65% Bbixox 3a ase ctaann). MC DCH m/z+ Cr3H2sNsNaO14 (M+Na), paccuur. 695,17, HaitneHo
695,40.

ITpumep 16. Cunres Tper-OyTun 3-(2-(2-(2-ruapoKCHITOKCH )3TOKCH)3TOKCH )TIPOTIAHOATA.

mob o), ok o oy~

Na/Tr®

K 350 mn 6e3sopnoro TI'® npu nepemernnBannu godassin 80 mr (0.0025 moub)
MeTaJTN4eCKOro HaTpust u TpudTwieHr ko 150,1 r, 1,00 mons). [ocne moixHOTrO
pacTBOpeHus HaTpus AoOaBsm TpeT-OyTrnakpunar (24 mi, 0,33 monb). PactBop
nepemeninBagy B Teuenre 20 4acoB Npyu KOMHATHOM Temmeparype u HeiTpanuszosamm 8 mia 1,0
M HCI. PacTBopuTens yaansuim B BaKyyMe, a OCTaTOK CYyCIIEHIUPOBAJIH B HACBIIIEHHOM BOJTHOM
pacTBope xjopuna Hatpus (250 Mut) u 3KCTparupoBaiu stunaneratom (3 x 125 m).
OO0benHeHHbIE OPraHNYECKUe CJIOU POMBIBAIN HACBILIIEHHBIM BOJAHBIM PAaCTBOPOM XJIOPUAA

Hatpus (100 mi), 3aTem Bozoit (100 mun), cyurimm Han Cyab(paToM HATPHS U YAAISUITH
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pactBopurenb. [lonyueHHOE OeCcLIBETHOE MACio CYLIMIIN B BakyyMe, ojy4as 69,78 r (BbIxon
76%) ykazaHHOTO B 3aronoske npoxaykra. 'H IMP: 1,41 (c, 9H), 2,49 (t, 2H, J = 6,4 '), 3,59-
3,72 (m, 14H). MC 3CH m/z- C13H2506 (M-H), paccu. 277,17, naiineno 277,20.

ITpumep 17. Cuntes Tper-0yTuin-3-(2-(2-(2-(TO3UIOKCH )3TOKCH )3TOKCH )3TOKCH)

IPONaHoaTa.
0 TsCl 0 O
St G Chr gl LA G

Pactop Tper-OyTiin-3-(2-(2-(2-rugpoKCH3TOKCH )3TOKCH )3TOKCH )iportaHoaTa (10,0 T, 35,95
MMoJib) B anieroHuTpriie (50,0 mur) obpabareiBanu mupunuHoM (20,0 mur). Uepes kanenbHyo
BOPOHKY IO KarursiM A00aBisiin pacTBop To3uwixnopuaa (7,12 r, 37,3 mmons) B 50 M
aneroHuTpuia B TeueHue 30 munyt. Uepes 5 yacos ananu3z TCX mokasal 3aBepiieHne peakiym.
O06pazoBaBIniics: THAPOXJIOPUA MUPUANHA OT(HUIBTPOBBIBAIN U PACTBOPUTEINb YAAJISIIH.
OcraTox ouHIIaNIy Ha CHIIMKArese, SJII0Npys cMechio oT 20% 3THianeraTa B TeKCaHe 10 YHCTOrO
sTManerara, ¢ nofaydenuem 11,2 r (Bbixon 76%) yka3aHHOTO B 3arojioBKe coenuHenus. 'H
SAMP: 1.40 (¢, 9H), 2.40 (¢, 3H), 2.45 (T, 2H, J=6,4 '), 3,52-3,68 (M, 14H), 4,11 (1, 2H, J=4,8
I'm), 7,30 (7, 2H, J=8,0 '), 7,75 (1, 2H, J=8,0 I'n); MC DCHU m/z+ C20H3308S (M+H), paccu.
433,18, naiineno 433,30.

ITpumep 18. Cuntes Tper-OyTri-3-(2-(2-(2-a3ua03TOKCH )3 TOKCH )3TOKCH )IIPOTIAHOATA.

Ts Dk\/owo\é NNy < 0-)_3‘/\8/0\6‘
AM®OA
K 50 ma IM®A npu nepemenmBanuy 100aBisuy Tper-oyTi 3-(2-(2-(2-
(TO3UIIOKCH )3TOKCH )3TOKCH )aTOKCH )iporianoat (4,0 r, 9,25 mmoub) u asun Hatpust (0,737, 11,3
MMoJIb). PeakironHyro cmech Harpesasu a0 80 °C. Uepes 4 gacos ananu3 TCX nokazan
3aBepLICHNE pPeakui. PEakIIMOHHYI0 CMeCh OXJIAXKAAJIH IO KOMHATHOM TeMIepaTypsl U
noGassiny Boay (25 mut). Bomssli ¢lI0H OTAEISUIN U 3KCTparupoBaiy 3tuianeraroMm (3 x 35
mit). OObeTMHEHHbIE OPraHUYECKHE CIION CYLIWIIN Hall 0€3BOIHBIM CyNb(haTOM MarHus,
(UIBTPOBAIH U YOASUTA PAaCTBOPUTENb B BakyyMe. Heouuntnennsiii a3un (2,24 r, Beixon 98%,
quCcTOTa 0KOJIO0 93% mo nanueiM BOXKX) ucnonp3oBanu Ha crieayromei cranquu 6e3
nononHuTeNbHON ounctk. 'H AMP (CDClL): 1,40 (c, 9H), 2,45 (1, 2H, ] = 6,4 '), 3,33 (1, 2H,
J=15,2Tm), 3,53-3,66 (m, 12H). MC 3CHU m/z+ C13H26N308 (M+H), paccu. 304,18, nalineno
304,20.

ITpumep 19. Cunres 3-(2-(2-(2-a3UA03TOKCH )3TOKCH )3TOKCH ) IPOTTAHOBON KHUCJIOTBL.
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K tper-Oyrun 3-(2-(2-(2-a3uA03TOKCH )3TOKCH )3TOKCH ))iporniaHoata (2,20 r, 7,25 MMoIib) B
1,4-muokcane (40 mur) nobasmsum HC1 (12 M, 10 mut). Cmech nepementuBany B Tedenue 40
MUHYT, pa30aBisun guokcanoM (20 mur) 1 ToayosioM (40 mut), yrapuBajiy U yrapuBajH
COBMECTHO ¢ nuokcaHoM (20 M) u TonyosioM (40 MiT) ocyxa ¢ TOJy4eHHEM HEOUYHIIEHHOTO
YKa3aHHOTO B 3aroJIOBKE MPOAYKTa IS Caenyromeli cranuu 6e3 najgpHeimel ounctku (1,88 r,
BbIxoa 105%, uncroTa ~ 92% mo manubiM BOXX). 3CHU MC m/z paccuutano mist CoHi1gN3Os
[M+H]" 248,12, HalineHo 248,40.

ITpumep 20. Cuntes Tper-Oyrunosoro 3¢upa 13-amuno-4,7,10-TproKcamoaeKaHOBON

KHCJIOTHI U TpeT-OyTrioBoro s¢upa 13-amuno-6uc (4,7,10-TpHoKCcagoIeKaHOBOM KHCIIOTHI).

HZNP\/Ojs\/\“/O\é + m\lk\/o%\/o\go\6
© \6’\06/\/”\0/%

Heounmennsrii a3ua 3-(2-(2-(2-a3u003TOKCH)3TOKCH )3TOKCH )3TOKCH )IIPOTIAHOBOH KHCIIOTHI
(5,0 1, ~ 14,84 mmonb) pactBopsiu B 3taHote (80 mun) u nobasnsu 300 mr 10% Pd/C. Cucremy
BAKyYMHUPOBAJIH U MMOMEIIAIN N0 2 aTM Ta3000pa3HOro BOAOPOAA Yepe3 PeakTop THAPHUPOBAHHS
IIPU UHTEHCUBHOM TEPEMEIINBAHIH. 3aTEM PEAKIIOHHYIO CMECh MEPEMEIINBAJIA B TEUECHUE
HOYM npu KOMHaTHOM TemriepaTtype, TCX mokazan nojsHoe u3pacxogoBaHUE UCXOTHBIX
BellecTB. HEOUNIIEHHYI0 peaKLIMOHHYIO CMECh MPOIYCKaIU Yepe3 TOHKHUH CJION LIEJIUTA,
NPOMBIBAsI 3TAHOJIOM. PacTBOpUTEND YAAISIIM U AMHUH OYUINATIH HA CHITUKArese, UCIOJIb3YsI
cMmech MeTanouna (0T 5% 1o 15%) u 1% TpusTHIaMUHA B METHJICHXJIOPHIE B KQUECTBE SJFOCHTA
¢ mony4eHueM TpeT-OytunioBoro s¢upa 13-amuno-4,7,10-TpuokcanonexkanoBoit KucaoTsi (1,83
r, Bbixox 44%, MC OCH m/z+ C13H27NOs (M+H), paccu. 278,19, Hatineno 278,30) u Tper-
Oyrunosoro >¢upa 13-amunao-0uc (4,7,10-TpuokcanonexkanoBoit kucnotsl (2,58 r, 32% BbIxox,
MC 2CH m/z+ CysHs52NO1o (M+H), paccu. 538,35, Hatineno 538,40).

IIpumep 21. Cunres HCI conu 3-(2-(2-(2-aMHUHO3TOKCH )3TOKCH)3TOKCH ) IIPOTTAHOBOH

KHCJIOTHI.

HZNG\/O_)?/\CI)(OH

K tper-6yrunosomy 3¢upy 13-amuno-4,7,10-Tprokcanonexkanosoit kuciots (0,80 T, 2,89
MMoJib) B 30 Mt iuokcana npu nepemermnBanun nodasnsm 10 mu HCI (36%). Yepes 0,5 u

ananu3 TCX nokasan 3aBeplieHHe peakluy, PeaKHOHHYIO CMEChH YIIapUBaIU U yIIapUBaJIU
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coemectHO ¢ EtOH n EtOH/Tonyonom ¢ oOpa3oBaHneM YKa3aHHOTO B 3ar0JIOBKE NMPOAYKTA B
Buge comt HCI (> 90% uucrora, 0,640 r, Bbixoa 86%) 6e3 nanmpHetimeti ounctku. MC DCHU
m/z+ CoH2oNOs (M+H), paccu. 222,12, Haitneno 222,20.

ITpumep 22. 13-Amuno-6uc(4,7,10-tpuokcanonexanosas kuciota, HCI comnb.

et e

00

\(\/\ONOH

3

K 13-amuno-0uc(tper-6yrunosomy 3¢gupy 4,7,10-tpuokcanonexkanosoit kucaotsl) (1,00 r,
1,85 mmonb) B 30 M nuokcana podasysimu 10 mu HCI (36%) npu nepemermmBanuu. Yepes 0,5 u
anHamu3 TCX mokaszana, 4To peaxiysi 3aBepIIniiach, PEAKIIHOHHYIO CMECh BBITIAPUBAIN U
BbinmapuBaiiu copmectHO ¢ EtOH u EtOH/Tonyonom ¢ o0pasoBaHreM yka3aHHOTO B 3ar0JIOBKE
npoxaykra B Bune cosu HCl (> 90% uucroTa, 0,71 r, Beixon 91%) 6e3 nanpHeHmed OYUCTKY.
MC 3CH m/z+ Ci1gH36NO19 (M+H), paccu. 426,22, HaitneHo 426,20.

IIpumep 23. Cunre3 mpem-0yTin 3-(2-(2-(2-rupo3TOKCH )3TOKCH)3TOKCH )IIPOTIAHOATA.

HO _~ O/\/O\/\ O/\/COZ’Bu

K pactBopy 2,2'-(3tan-1,2-nuunduc(okcu))austanoia (55,0 mi, 410,75 mmous, 3,0 5kB.) B
6e3sogHOM TT'® (200 mut) nobasistm Hatpwii (0,1 ). Cmech nepeMeInnBaIn A0 MOJTHOTO
u3pacxonoBaHus Na, a 3aTeM Mo KarusiM nooasnsim mpem-0ytunakpunat (20,0 mo, 137,79
mMMoJb, 1,0 3kB.). CMech nmepeMermnBaiii B TeUeHUe HOUH, a 3aTeM racuin pacrsopom HCI (20,0
i, 1 1) ipu 0 °C. TT'® ypansuim Ha pOTOPHOM HCTapuTeie, 100aBISLIU HACHIIIEHHBINA BOTHBIN
pactBop xnopuza Hatpus (300 M) 1 mosydeHHy 10 cMech skerparuposain EtOAc (3 x 100 mu).
Oprannueckye CI0U MPOMBIBAIN HACHIIEHHBIM BOAHBIM PAaCTBOPOM xyopuaa HaTpus (3 X 300
MJT), cytrid Haa 0e3BoaHbiM NapSOs, GUIbTpOBaAIH U yIIAPUBAJIH, MTOJTy4Yast OECIIBETHOE MACJIO
(30,20 1, BeIXON 79,0%), KOTOpOE HUCTIONB30BAN Oe3 HonoHuTeapHON ounctku. MC 3CH m/z
paccu. anst CisHy7O06 [M + H]™ 278,1729, Haiineno 278,1730.

IMpumep 24. Cunrez mpem-oytun 3-(2-(2-(2-
(TO3UIIOKCH )3TOKCH )3TOKCH )3TOKCH )TPOTIAHOATA.

TsO _~ O/\/O\/\ O/\/COZ’Bu

K pactBopy Tper-OyTun 3-(2-(2-(2-ruapoKCHITOKCH )3TOKCH )3TOKCH )ipornianoara (30,20 r,
108,5 mmoub, 1,0 3xB.) u TsCl (41,37 1, 217,0 mmons, 2,0 5kB.) B 6e3sogaom JIXM (220 mur) npu
0 °C mobasstu TOA (30,0 mu, 217,0 mmonb, 2,0 5xB.). CMech nepeMernBaii Npyu KOMHATHOR

TEMIIepaType B TEUEHUE HOUH, a 3aTe€M MPOMbIBAIN BOAOH (3 X 300 MJT) U HACBHILIEHHBIM BOJAHBIM

pactBopom xyopuna HaTpust (300 mit), cymrin Haa 0e3BoaHbIM Nap SO, GunbTpoBany,
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yHapyuBaJId U OYUINAJH C MOMOIIBI0 KOJOHOYHOH Xpomarorpaduu Ha Si0; (cMech U30MEPOB
rekcana 3:1/EtOAc) ¢ nonyyenuem decuserHoro macia (39,4 r, sexon 84,0%). 3CU MC m/z
paccuurano ans CaoHz30sS [M + H]™ 433,1818, Halineno 433,2838.

ITpumep 25. Cunre3 mpem-0ytun 3-(2-(2-(2-a3u003TOKCH )3TOKCH )3TOKCH ) [TPOTIAHOATA.

N3\/\O/\/O\/\O/\/C02tBu

K pactBopy TpeT-OyTun 3-(2-(2-(2-(TO3UIOKCH )3TOKCH )3TOKCH )3TOKCH )iporanoarta (39,4 r,
91,1 mmoib, 1,0 3kB.) B 6e3pogHoM IM®PA (100 M) mobasnsim NaN3(20,67 r, 316,6 MMoJib,
3,5 skB.). CMech nepeMeInnBaiy Ipyu KOMHATHOM TeMrieparype B TedeHne Houn. JlobaBmsim
Boay (500 mx) u skcrparuposanu EtOAc (3 x 300 min). OObenuHeHHbIE OPraHUYECKHE CIIOU
npoMbIBaiu Boo# (3 x 900 MuT) M HACBIIIIEHHBIM BOJHBIM PacTBOPOM XJjiopuaa Hatpus (900 mi),
cyurmin Hag 6e3BoaHbIM NapSO4, GubTpoBai, ynapuBaid U OYHINATH KOJOHOYHON
xpomarorpadueii Ha Si02 (5: 1 cmech n3omepoB rekcana/EtOAc), monydast CBETIIO-3KeNTOE
macno (23,8 T, 85,53% sbixon). MC DCH m/z paccu. s Ci3HasO3NsNa [M + Na]™ 326,2,
HaiineHo 326,2.

IIpumep 26. Cunre3 mpem-0ytin 3-(2-(2-(2-aMUHO3TOKCH )3TOKCH )3TOKCH ) [IPOTIAHOATA.

HzN\/\O/\/O\/\O/\/COZtB“

Ni Penes (7,5 r, cycrieHAMPOBAaHHBIN B BOJI€) IIPOMBIBAIIN BOAOH (TpH pas3a) U
U30TIPOITUIIOBBIM CITUPTOM (TPH pa3a) U CMeuBaiu ¢ mpem-0oyrun 3-(2-(2-(2-
a3UA03TOKCH )3TOKCH)3TOKCH)portanoatoM (5,0 T, 16,5 MMOJIb) B HU30MPOITUIIOBOM CITHPTE.
Cwmecp nepemenuBanu B arMochepe Hy npu komHaTHO# Temneparype B TeueHe 16 4acos, a
3aTeM (UIBTPOBAIN Yepe3 CIION LENNTA, MPOMBIBAS H3OTPOIMIIOBBIM CIIUPTOM. PuibTpat
yIapuBaJId U OYHIIAIHN C MOMOIIBIO KOJIOHOYHOH xpomarorpaduu (5-25% MeOH/JIXM),
noJTy4asi CBeTJIO-kenToe Macyo (2,60 r, Berxona 57%). MC O3CH m/z paccu. mist Ci3H2sNOs
[M+H]" 279,19; naiineno 279,19.

ITpumep 27. Cuntes 2-(2-(AnOSH3MIAMIHO )3TOKCH)3TaHOIA

Bu,N"~ON"on

B 2-(2-AmunosTokcn)3tanoa (21,00 r, 200 mmoub, 1,0 3xB.) u K2COs5 (83,00 r, 600 MMob,
3,0 skB.) B auneronutpuie (350 mu) nodasisuiu BnBr (57,0 mi, 480 mmoub, 2,4 3kB.). CMech
HarpeBaJii 10 KUITEHUsI ¢ 0OOpPaTHBIM XOJIOAMIBHUKOM B TedeHne Houn. Jlobasmsm Bony (1 1) u
skcrparuposanu EtOAc (3 x 300 mir). OObequHEHHBIE OPTaHHYECKHE CIION TIPOMBIBAITU

HACBIIIEHHBIM BOJHBIM pacTBOpoM xjopuzaa Hatpus (1000 mir), cymmnm Hax Oe3BOIHBIM

Na>SOy4, GpunpTpoBaH, YIAPUBAIA U OYUIIANN C TIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha
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Si0; (4:1 cmech u3omepos rekcana/EtOAc), mony4vast 6ecisernoe macio (50,97 r, 89,2%
Bexon). MC DCH m/z Bbramcneno ais CigsH3NO;Na [M + Na]™ 309,1729, naiineno 309,1967.

ITpumep 28. Cuntes Tper-OyTun 3-(2-(2-(anOeH3NIaMIHO )3TOKCH )3TOKCH )TIPOTIAHOATA.
0 CO,'Bu
anN/\/ \/\O/\/ 2

K cmecn 2-(2-(aubensunamuHo )aTokcn)stanona (47,17 r, 165,3 mmous, 1,0 3kB.) , Tper-
oyrunakpuiara (72,0 mi, 495,9 mmostb, 3,0 3xB.) 11 H-BusNI (6,10 T, 16,53 mMmonb, 0,1 5kB.) B
JAXM (560 mu) noGasusimu pactBop rugpokcuaa Harpust (300 mu, 50%). Cmech nepememuBaiu
B TeueHne Houu. OpraHndeckuil CIOW OTAEINSIN, & BOAHBIN cioi skcTparuposanu EtOAc (3
100 mi1). Opranndeckue ciou mpomeiBain BoaoH (3 x 300 MiT) 1 HACKHIIIEHHBIM BOJAHBIM
pactBopoMm xsopuaa Hatpus (300 mu), cymmian Hax 6e3BoaHbM NaxSO4, punbrpoBany,
yHapuBaJId U OUYUINAJH ¢ MOMOIIBIO KOJOHOUHOH xpomarorpadun Ha Si0; (7:1 cMech u3omMepoB
rekcana/EtOAc), nonyuas 6ecusernoe maciio (61,08 r, Berxon 89,4%). 9CU MC m/z
paccuurano aus CasHzsNOs [M + H]™ 414,2566, Hatineno 414,2384.

ITpumep 29. Cunres mpem-6ymun 3-(2-(2-aMUHO3TOKCH )3TOKCH)IIPOTIAHOATA.

HZN/\/O\/\O/\/COZ’Bu

K pactBopy Tper-Oytun 3-(2-(2-(nnbeH3nnaMuHo )3TOKCH )3TOKCH) mporanoara (20,00 r,
48,36 mmoub, 1,0 3xB.) B TT'® (30 mu1) 1 MeOH (60 mu) nobasssmu Pd/C (2,00 r, 10% macc.,
50% BiaxkHBIN) B CKISIHKE 111 THApUpoBaHus. CMech BCTPSXUBAJM NMpH AasyieHuu 1 atm. Hy B
TE€4YEeHHEe HOYH, (PHIIBTPOBAIN Yepe3 LETUT (BCIOMOTaTeIbHOE CPEACTBO It (PUIBTPOBAHUS) U
¢unbTpar ynapusaiu ¢ noiayueHuem Oecusernoro macna (10,58 r, Beixon 93,8%). 9CHU MC m/z
paccuurano ans Ci1H2aNO4 [M + H]™ 234,1627, Hatineno 234,1810.

IIpumep 30. Cunres mpem-6ymun 3-(2-(2-ruagpOKCHITOKCH )3TOKCH )IIPOTIAHOATA.

H O/\/O\/\ O/\/COZ’Bu

K pactBopy 2,2'-oxcuaustanona (19,7 mi, 206,7 mmous, 3,0 5kB.) B 6e3Bogrom TT'® (100
mi1) nobasisutn Hatpwid (0,1 r). CMech mepemMernuBaiy 10 U3pacxoaoBanus Na, a 3aTeM Mo
KarusM no0assin mpem-oyrunaxpuiar (10,0 mi, 68,9 mmons, 1,0 3kB.). Cmech
nepeMeIBajIi B TeUeHHE HOUH, JOOABIISUTH HACBIIIEHHBIH pacTBOp xyopuaa Hatpus (200 min) u
skcrparupoBaiu EtOAc (3 x 100 myr). OpraHudeckue CJIOM MPOMBIBAJTN HACHIIIIEHHBIM BOIHBIM
pacTBopoM xyopuaa HaTpus (3 % 300 mu), cymmnn Hax 6e3BonHbM NaxSO4, punmbTpoBany,
yHapuBaJId U OUYUINAJH ¢ MOMOIIBIO KOJOHOUHOH xpomarorpaduu Ha Si0O; (1:1 cMech uzomepos
rekcana/EtOAc) ¢ monydenuem 6ecuiernoro macina (8,10 r, Berxon 49,4%). MC OCH m/z
paccu. anst Ci1Hz30s [M +H]" 235,1467, Haiineno 235,1667.

ITpumep 31. Cunres mpem-6ymun 3-(2-(2-(TO3UITOKCH )3TOKCH )3TOKCH )TPOTIAHOATA.
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Ts 0/\/0\/\ 0/\/C 0,/Bu

K pactBopy mpem-6ytun 3-(2-(2-ruipoKCUITOKCH)3TOKCH)IIponaHoara (6,24 r, 26,63
mMmoutb, 1,0 3kB.) u TsCl (10,15 , 53,27 mmons, 2,0 5kB.) B 6e3soarom XM (50 mu) nipu 0 °C
noGassinn mupuau (4,3 mi, 53,27 MmMoutb, 2,0 3kB.). CMech nepeMenBaii pu KOMHATHOM
TEeMIepaType B TEUEHUE HOUH, a 3aTeM NpoMbiBaiy Boaoi (100 M) 1 BOOHBIN ClOH
skcTparuposanu JAXM (3 x 50 mu). OObeanHEHHbIE OPraHMYECKUE CJIOU POMBIBAIIU
HACBHIIIEHHBIM BOJHBIM pacTBOpPOM xJjiopuaa Hatpus (300 mu), cymrmmm Han 6e3sogabiM Nax SOy,
($uIbTPOBAIH, YIAPUBAIH U OYHINAIN C TOMOIIBIO KOJIOHOYHOH Xpomarorpadun Ha SiO; (5:1
cmech n3omepoB rekcana/EtOAc), nony4das 6ecuserHoe macho (6,33 1, 61,3% Brixon). 9CU MC
m/z paccuurano ans CisHx707S [M + H]™ 389,1556, naiineno 389,2809.

IIpumep 32. Cunres mpem-6ymun 3-(2-(2-a3UA03TOKCH)3TOKCH )ITPONIAHOATA.

N3/\/O\/\O/\/C02tBu

K pactBopy mpem-6ytun 3-(2-(2-(To3unokcu)3TokcH )atokcu)rponanoara (5,80 r, 14,93
MMouib, 1,0 3kB.) B O6e3BogHoM JIM®PA (20 mur) gobassiu NaNs (5,02 1, 77,22 mmous, 5,0 3kB.).
Cwmech nepeMenInBaiy Ipyd KOMHATHOH TeMIiepatype B Teuenue Houu. Jobassmu Boay (120
mut) 1 skctparuposanu EtOAc (3 % 50 mu). OObearHEHHBIE OPTaHUYECKHUE CIIOH MTPOMBIBAIIH
Bozo# (3 * 150 Mu) 1 HACBIIIIEHHBIM BOJIHBIM PacTBOPOM Xyiopuaa Hatpus (150 mun), cymmnm
Hax O6e3BogHbIM NaySOs, GUIBTPOBAIH, YIIAPHUBAIHN U OYHUINAIH C TIOMOIIBIO KOJIOHOYHON
xpomarorpadun Ha Si0; (5:1 cmech nzomepos rekcana/EtOAc), nonydas GecrseTHOE Macio
(3,73 r, BbIXOH 69,6%). MC DCH m/z paccu. mst C11H2203NsNa[M + H]™ 260,1532, HaiineHno
260,2259.

ITpumep 33. Cunres mpem-6ymun 3-(2-(2-aMUHO3TOKCH )3TOKCH)IIPOTIAHOATA.

H,N~O~~~-CO:'Bu

mpem-0yTuin-3-(2-(2-a3unostokcn)arokcu)npomnasoat (0,18 r, 0,69 MMonb) pacTBOPSIU B
MeOH (3,0 mu, 60 mkn koHuerTpuposannoit HCI) u runpuposanu Pd/C (10% macc., 20 mr) B
armocdepe Hz B Teuenne 30 munyt. Katanuzatop oThMUIbTpOBBIBAIN Uepe3 CIIOH LeuTa,
npombiBas MeOH. @unbrpart ynapusanu, nojydas OecuserHoe macio (0,15 r, Beixon 93%). MC
DCH m/z paccu. ans Ci11H24NO4 [M+H]" 234, 16; naiineno 234,14.

ITpumep 34. Cuntes 3-(2-(2-a3UA03TOKCH )3TOKCH)IPOITAHOBON KUCIIOTHI.

N3/\/O\/\O/\/COZH

mpem-0yTuin-3-(2-(2-a3uno3ToKCcH )3ToKCH )ipornaHoata (2,51 r, 9,68 Mmmob),

pactBopenHoro B 1,4-arokcane (30 mur), oopabarsanmu 10 mu HCI (koHII. ) mpy KOMHATHOH
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temneparype. CMech nmepeMernnBany B TedeHne 35 MuHyT, paszdasnsiin EtOH (30 mu) u
tonyosom (30 mun), u ynapuBaiu B Bakyyme. HeounieHHy0 cMech OYHMINAIHA Ha CHIIMKArese,
UCTIONB3Ys cMech MeTtaHoua (0T S o 10%) u 1% MypaBbHUHOM KHUCIIOTH B METUJICHXIJIOPUAE B
Ka4eCTBe JJIFOEHTA, C MOJyYeHUeM YKa3aHHOTO B 3arojioBke coeanaenus (1,63 r, Borxon 83%),
MC 5CH m/z. C;H12N304 [M-H]", paccu. 202,06, naiineno 202,30.

ITpumep 35. Cuntes 2,5-auokconuppouanH-1-mn 3-(2-(2-a3un03ToKCn)

STOKCH)IIPONaHoAaTa.

0 0]
N 3/\/0\/\0/\)1\0,?
O

K 3-(2-(2-a3unostokcu)stokcu)nmponanoBoi kuciote (1,60 r, 7,87 mmonb) B 30 M
nuxjopmerana nobdasisin NHS (1,08 r, 9,39 mmons) u EDC (3,60 1, 18,75 MmMoub) nipu
nepemermnBannn. Yepes 8 yacor ananu3 TCX mokaszan 3aBeplieHNe PeaKkuu, PeaKIIHOHHYIO
CMeCh YIapUBaIl M OYUIIAIHN HA CHJIMKAreJie, UCTIONb3Ysl B KAUeCTBE AIFOCHTA CMECh
stunanerata (ot 5% no 10%) B METHIIEHXJIOpHIE, C MOyYeHUEM YKa3aHHOTO B 3ar0JIOBKE
coemunenus (1,93 r, Boixon 82%). MC DCH m/z C11H17NsOs [M+H]", paccu. 301,11, HalineHo
301,20.

ITpumep 36. Cuntes 2,5-nuokconupponuaus-1-un 3-(2-(2-(2-

a3U03TOKCH )3TOKCH)3TOKCH )IIPOTTAHOATA.

o 0)
O

K 3-(2-(2-(2-a3u103TOKCH )3TOKCH )3TOKCH)ITponaHoBoit kuciote (4,50 r, 18,21 mmoup) B 80
MJI TUXJIOpMeTaHa npu nepemernuBanuu nodassua NHS (3,0 r, 26,08 mmons) u EDC (7,60 T,
39,58 mmoub). Uepes 8 uacos ananu3 TCX mokasan 3aBeplIeHUe Peakiiuy, PEaKIUOHHYIO CMECh
yIapuBaJIM U OYHIIAIN HA CHIIMKAresie, UCTOb3Ysl B KAYeCTBE 3IIFOEHTA CMECh dTHiarerarta (0T
5% nmo 10%) B MeTUJICHXJIOpPHUIE, C MOJIYYeHUEM YKAa3aHHOTO B 3arojioBke coeanHenus (5,38 T,
86% Boixon). MC DCH m/z C13H20N4O7 [M+H], paccu. 345,13, Haiineno 345,30.

IIpumep 37. Cuntes (14S, 17S)-1-a3uno-17-(2-(rper-Oyrokcn)-2-okcoatnn)-14-(4 -((tper-
OyTokcukapOoHWIT)aMUHO)OyTHI)-12, 15-110kc0-3,6,9-Tprokca-13, 16-mua3zaokranekan-18-

0€BON KUCJOTHI

0,
O g 2= NHBoc N 0 0 y 4=\’ T)HBOC
N~ 3‘(~/\0N0’N N A
HO)J\( \(r)I/\NHz 3 O HO \g/\ﬂJLé/\O)'?’\/Ns

CO,'Bu DMA/pH 7.5 CO,'Bu
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K pactopy (S)-2-((S)-2-amun0-6-((TpeT-OyTOKCHKapOOHUT)aMHUHO )reKCaHaMUIO )-4-(TpeT-
Oyrokcn)-4-okcobyraHoBoii kuciotsl (2,81 1, 6,73 mmonb) B cmecu DMA (70 M) n 0,1 M
NaH;PO4 (50 mn, pH 7,5) nobassinu 2,5-nuokconuppomuans-1-mn 3-(2-(2-(2-
a3UJ03TOKCH )3TOKCH )3ToKCcH )riporanoar (3,50 r, 10,17). Cmech nepemernnBaiu B Te4eHne 4
9YacoB, YIIAPUBAJIN B BAKyyMe, OUMIIANIN Ha CHIIMKarese, NCIOJb3ysl cMech MeTaHouna (0T 5% 1o
15%) B MmeTunenxnopune, coaepxayro 0,5% yKCYCHYIO KHUCJIOTY B KA4eCTBE JIFOCHTA C
NOJIy4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (3,35 r, 77% Bbxon). MC OCHU m/z
CasHs1N6O11 [M+H]", paccu. 647,35, naiineno 647, 80.

ITpumep 38. Cunres (14S,17S)-Tper-Oytun-1-a3uno-14-(4-((tpet-
OyrokcukapOoHmIT)aMuHO)OyTHN)- 1 7-((4-(rugpokcumerni)penmn)kapdbamon)-12, 15-nuoxco-

3,6,9-tpuokca-13,16-nnaszanonanekan- 19-oara

NHBoc C o) A\/NHBOC
N J\G/\ 3
HO)K( \,O(\ﬁJLQ/\O/)s\, S EDODAA HO\)@ N o«)\/

COztBu

(14S,17S)-1-a3uno-17-(2-(Tper-6yrokcu)-2-okcoaTun)- 14-(4-((Tper-
OyTokcukapOoHWIT)aMUHO)OyTHI)-12, 15-110kc0-3,6,9-Tprokca-13, 16-mua3zaokranekan-18-
oHoBo# kuciaoThl (3,30 1, 5,10 mmonb) u (4-amuHodenmn)meranona (0,75 r, 6,09) B DMA (25
min) nobasisuin EDC (2,30 1, 11,97 mmons). CMech nepeMennBaiy B TEUEHHE HOUH, YIIapUBAIN
B BaKyyMe, OUMIIAIN Ha CHIIMKArelie, NCIOJb3Ys B KAUeCTBE 3JI0eHTa cMech MeTanoa (0T 5%
10 8%) B METHJICHXJIOPHUE C TIOJly4EHHEM YKa3aHHOTO B 3arojioBke coenunenus (3,18 r, Bbrxon
83%). MC DCH m/z C3sHssN-O11 [M+H]", paccu. 752,41, Haiineno 752,85.
ITpumep 39. Cuntes (14S,17S)-tper-Oytun 1-amuno-14-(4-((Tper-
OyrokcukapOoHmIT)aMuHO)OyTHN)- 1 7-((4-(rugpokcumerni)penmn)kapdbamon)-12, 15-nuoxco-

3,6,9-tpuokca-13,16-nnaszanonanekan- 19-oara

HO CO,'Bu

K pactBopy (14S,17S)-Tper-Oytun 1-a3uno-14-(4-((tper-OyrokcukapOoHmI1)aMuHO )0y THI)-17-
((4-(runpoxcumernn)ennn)kapoamoni)-12,15-guokco-3,6,9-rprokca- 13, 16-nuazaHoHaneKaH-
19-oata (1,50, 1,99 mmomnb) B TT'® (35 M) nodasnsu Pd/C (200 mr, 10% Pd, 50%
BJIAJKHOCTH) B COCyJe Ut runprpoBanus. CMech BCTPAXUBAIU Npu faBieHud 1 atM. Ha B
TE€YEeHHE HOYH, (PHIIBTPOBAIN Yepe3 LEIHT (BCIIOMOTaTelIbHOE CPEACTBO Uil QUIBTPALIUN) U

bunbTpar ynapuaiy, Mojydas ykasaHHOE B 3arojioBke coenuaenue (1,43 r, Beixon 99%),
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KOTOpOE Ccpa3y UCIMOIB30BANN AJIS CIeNYIoIIel ctaanu 0e3 nonoyHuTenpHol ounctku. MC DCHU
m/z C3sHeoNsO11 [M+H]", paccu.726,42, naiineno 726,70.

IMpumep 40. Cunres (S)-15-a3uno-5-uzonponmn-4,7-muokco-10, 13-arokca-3,6-
Ma3areHTaIeKaH- 1 -0€BOM KUCIOTHI

O H O
Ny O\/\O/\)L N NHon
H O

K pacrtBopy (S)-2-(2-amuHo-3-MeTrnOyTaHaMu0))yKeycHoM kucaotel (Val-Gly) (1,01 r,
5,80 mmounb) B cmecu DMA (50 mir) u 0,1 M NaH2POy (50 mu, pH 7,5) nobasmsimu 2,5-
auoKconupponuan- 1 -un 3-(2-(2-a3unostokcn)stokcu)npomnanoar (1,90 r, 6,33). Cmechb
nepeMeInrBajy B TeueHHe 4 4acoB, yIapuBaIXd B BAKyyMe, OUHIIAIN HA CHIIMKAresie, NCIOJb3Ys
B KaueCTBe 3JIF0eHTa cMech MeTanoa (ot 5% 1o 15%) B metunenxiopune, conepsxantyro 0,5%
YKCYCHYIO KHCJIOTY, C TMIOJy4YE€HUEM YKa3aHHOTO B 3arosioBke coeannenus (1,52 r, Beixon 73%).
MC 2CH m/z C14H26Ns506 [M+H]", paccu. 360,18, Haiineno 360,40.

ITpumep 41. Cuntes (S)-2,5-nuoxconupponunus-1-un 15-a3uno-5-usonponui-4,7-110KCo-

10,13-nuokca-3,6-nuazanenTajiekas- 1-oara
@) 0)
H O
@)
N 3/\/ \/\O/\)LN N\)LO__Q
H O O

K pactopy (S)-15-a3uno-S-uzonponui-4,7-nuokco-10,13-quokca-3,6-1nazanenragekas- 1 -
oesoii kucnotsl (1,50 1, 4,17 Mmoup) B 40 M1 AMXJIOpMETaHA MPH NEPEMEIINBAHIH JOOABIISIIN
NHS (0,88 r, 7,65 mmounb) u EDC (2,60 r, 13,54 mmoits). TTocne 8 yacos, TXM aHanu3 nokaszai
3aBeplIEHUE PEeaKLMK, PEaK[HOHHYI0 CMECh yIIapUBaJld U OYHMILAIN Ha CUJIMKAree C
UCTIOJIb30BaHNEM cMecH dTunanerata (0T 5% mo 20%) B METUIIEHXJIOPUIE B KAYECTBE DJIFOEHTA C
NOJIy4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (1,48 r, 78% Bbxon). 3CHU MC m/z
Ci1sH20N6Os [M+H]", paccuurano nns 457,20, Haiineno 457,50.

ITpumep 42. Cunres 4-(((OeH3MI0KCH)KapOOHWIT)aMHHO )OYyTAHOBOH KUCIIOTHI.

CbzHN _~_CO,H

PactBop 4-amuHOMacsiHOM kuchoThl (7,5 T, 75 mmounb) 1 NaOH (6 1, 150 mmons) B H,O
(40 mu) oxmaxxnanu 1o 0 °C u no xamisim nobdasssumu pacteop CbzCl (16,1 1, 95 mmoinb) B TT'®
(32 mu). Iocne 1 gaca, peakKIIMOHHYO CMECH OCTABJISUIM HArPeThCs 10 KOMHATHOM TeMIepaTyphl
U nepeMeminBaiy B TeueHue 3 yacos. TI' @ ynansaoT B Bakyyme, pH BogHOTrO pactsopa
nosoauau 1o 1,5 nobasnennem 6 H HCL. DkcTparnposany 3THIALETATOM U OPTaHUYECKUH CIION

MPOMBbIBAJIM HACBILICHHBIM BOJHBIM PACTBOPOM XJIOPUAA HATPUS, CYIIUIIN U YIIapUBaJiu,
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noJty4asi ykazaHHOe B 3arojioBke coeaunenue (16,4 r, Berxog 92%). 9CHU MC m/z paccuntano
ans C1aHisNOs [M+H] 238,10, naiineno 238,08.

IIpumep 43. Cunres mpem-6ymun 4-(((OeH3mnOKCH)KapOOHIIT)aMUHO))OyTaHOATA.

CbzHN _A~_CO,'Bu

DMAP (0,8 r, 6,56 mmoub) u DCC (17,1 1, 83 MMou1b) f00aBsuin K pacTBopy 4-
(((6en3unokcH)kapOOHMIT )aMUHO )OyTaHOBOH KUCIOTHI (16,4 T, 69,2 MMoub) u TpeT-BuOH (15,4
r, 208 Mmoab) B IXM (100 mu). Ioce nepeMernnBanus Ipu KOMHATHOH TeMIepaType B
TE€YEeHHE HOYH, PEAKIIMOHHYIO CMeCh (prmbTpoBanyu u puisTpat ynapusain. OCTaTok
pactBopsutu B sTHuanerate npoMbiBaini 1 H# HCl, HachIIeHHBIM BOJHBIM PacTBOPOM XJIOpHIA
HaTpus u cymunn Haa Na;SOy4. YapuBaHue U 0YMCTKA C MOMOLIBI KOJIOHOYHOMN
xpomarorpadun (10-50% EtOAc/cmech M30MepOB rekcaHa) AaBajio YKa3aHHOE B 3ar0JIOBKE
coequnenue (7,5 r, 37% Boixon). MC DCH m/z paccu. ans CisH2sNOsNa [M+Na] 316,16,
Haiimeno 316,13.

ITpumep 44. Cunre3 mpem- 6ytun 4-aMuHOOyTaHOATA.

HZN\/\/COZtBu

mpem-bytun 4-(((6en3unokcu)kapobonmn)amuno )oyraHoara (560 mr, 1,91 mmob)
pactBopsiin B MeOH (50 mu), u nobasnsiiu karanmusarop Pd/C (10% macc., 100 mr), 3atem
rugpupoBaiy (1 aT™M) Ipu KOMHATHOH TeMIiepatype B TeueHue 3 yacos. Katamuzatop
OT(UIBTPOBBIBAJIN U BCE JIETYUHE BEILIECTBA YAAJSIIN B BAKyyMe, IOJTy4ast YKa3aHHOE B
3aronoBke coenunenue (272 mr, 90% sbixon). MC 9CH m/z paccu. ms CsHisNO, [M+H]"
160,13, Haiineno 160,13.

ITpumep 45. Cuntes nu-mpem-0ytun 3,3'-(0eH3UTA3aHINIIT) IUTTPOTIAHOATA.
0] o
fBuo)'\/\l}I’\)‘ofBu
Bn

Cwmech pennnmeranamuna (2,0 mi, 18,29 mmous, 1,0 3xB.) u mpem- Gyrunakpunara (13,3
M1, 91,46 mMmoub, 5,0 3kB.) HarpeBaiiu ¢ 0OpaTHBIM XoJoauIbHIKOM mpH 80 °C B Te4eHUe HOYH,
a 3aTeM ynapusaiu. HeounmeHHbIN NpOAYKT OYHLIAIHN C TIOMOIIBK) KOJJOHOYHON
xpomarorpaduu Ha Si0; (20:1 cmeck m3omepoB rekcaHa/EtOAc), mony4ast ykazaHHOE B
3aroJIOBKe coennHeHne B Buae OecuserHoro macina (5,10 r, 77% seixox). MC OCH m/z:
paccuntano js Co1H3NO4s [M+H]" 364,2, naiineno 364,2. '"H AMP (400 MI'y, CDCl) § 7,38 —
7,21 (m, SH), 3,58 (¢, 2H), 2,76 (1, J=7,0 'y, 4H), 2,38 (1, /= 7,0 'y, 4H), 1,43 (c, 17H).

ITpumep 46. Cunres nu-mpem-0yTin 3,3'-a3aHAMUIIATIPONIAHOATA.
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’BuOJ\/\g/\)LOtBu

K pactBopy nu-mpem-6ytun 3,3'-(6ensunazangumn)qunponanoara (1,37 r, 3,77 mmous, 1,0
5kB.) B MeOH (10 mur) nobasmnsiu Pd/C (0,20 1, 10% Pd/C, Bnaxxaocts 50%) B cocyne amns
rugpuposanusi. CMech BCTPSIXMBAU B TeueHne Houu B atMocdepe Ha, a 3atem punbrposanu
yepe3 cyoil uenura. PuiIbTpaT ynapuBaiy, NOJdy4das YKa3aHHOE B 3ar0JIOBKE COCIMHEHHE B BHJIE
6ecusernoro macna (1,22 r, Beixon 89%). MC DCH m/z: paccuutano mist CisHgNOs [M+H]"
274,19, naiineno 274,20.

ITpumep 47. Cunre3 mpem- 6ytun 4-(2-(((OeH3mIOKCH )KapOOHIIT)aMUHO )ITPONIAHAMHUIO )-

OyraHoara.

)
‘BuO J\(NHCbz
N
j()(\/\H

K pactBopy mpem-6ytin 4-amunoOyranoara (1,00 r, 6,28 mmounb, 1,0 3xB.) u Z-L-ananna
(2,101, 9,42 mmoib, 1,5 3kB.) B 6e3pogHoM JIXM (50 M) mpu 0 °C mobasnsmn HATU (3,10 T,
8,164 mmonn, 1,3 5xB.) u TOA (2,6 mu, 18,8 Mmoub, 3,0 3kB.). PeakrioHHyI0 cMech
nepemetnnBainy npu 0 °C B Teuenne 10 MUHYT, 3aTeM HarpeBasid 10 KOMHATHOH TeMIepaTypbl U
nepemMemnBain B TeueHrne Houn. Cmeck paszdasismn JIXM 1 npoMbIBav BOJOW U HACKHILIEHHBIM
BOJIHBIM PacTBOPOM XJIOpHUAA HAaTpHsl, Cyurruiy Hax 6e3BoaHbM NaxSQ4, yrapuBany U OYHIIAIN
C TIOMOIIBIO KOJIOHOYHOM Xpomartorpaduu Ha Si0; (10:3 merponelinbiii 3¢up/sTHUNaIeTar) ¢
MIOJIY4€HHEM YKa3aHHOTO B 3arojIOBKe coenuHeHus B Buae OecuserHoro macna (1,39, 61%
Bexon). MC DCH m/z: paccumrano asa CioH2oN2OsNa [M+H]™ 387,2, naiineno 387,2.

ITpumep 48. Cunres Tper-Oyrun 4-(2-aMuHONIpPONIaHAMHU0)OyTaHOAaTa.

0]

‘Bu0 J\(NHZ
N
\[(\/\H

0]

K pactBopy mpem-6ytin 4-(2-(((6en3mnokcn)kapOOHIIT)aMHUHO )IpOoTIaHaMu0) OyTraHoaTa
(1,39 1, 3,808 mmoub, 1,0 3xB.) B MeOH (12 mi) nobasnsmu Pd/C (0,20 r, 10% macc., 10%
BJIAKHOCTH) B CKJITHKE U runpupoBaHusi. CMech BCTPSIXMBAJIHM B TEUEHHE 2 HACOB, a 3aTeM
¢bunbTpoBaNIH Yepe3 LEeNUT (BCIIOMOTATENIbHOE CPEACTBO A (PHIIBTPALIUN), YIIAPUBAIIHU, TIOJIy4dast
yKa3aHHOE B 3ar0JIOBKE COEMHEHUE B BHUIE CcBeTiio-kenToro Macna (0,838 r, Bexon 95%). MC
DCH m/z: paccu. aaa Ci1iH;N2O3 [M+H]" 231,16, Hadimeno 231,15.

ITpumep 49. Cuntes 3-(2-(2-(nnOEH3MIAMIHO )3TOKCH )3TOKCH )IPOTIAHOBOH KHCIIOTHL
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HO O\/\O/\/Nan
\rol/\/

K pactBopy mpem-0ytun 3-(2-(2-(qubeH3mIaMUHO )3TOKCH )3TOKCH )iporniaHoata (2,3 r, 5,59
mmodb, 1,0 5kB.) B JIXM (10 mur) mpu komHaTHON Temnepatype nodasisn TOK (5 mi). Iocne
nepeMeInnBaHus B TeueHrne 90 MUHYT, PEaKLIMOHHYIO CMeCh pa30aBisuii O€3BOAHBIM TOJYOJIOM
U YIIApUBAJH, 3Ty ONEPALIUIO MOBTOPSIIN TPH pasa, MoJiydyast YKa3aHHOE B 3ar0JIOBKE COETMHEHHUE
B BHUIE CBeTJO-kenToro macia (2,0 r, TeopeTH4ecKud BBIXOM), KOTOPBIA HEMOCPEICTBEHHO
ucnonb3oBany Ha caepyromei ctanuu. MC DCH m/z paccd. ans CoiHasNO4 [M+H]™ 358,19,
Haiimeno 358,19.

IIpumep 50. Cuntes nepdropdennn 3-(2-(2-(mubeH3nIaMHHO )3 TOKCH )3TOKCH )TPOTIAHOATA.

C6F50\[]/\,O\/\O/\/NBn2

O

K pactBopy 3-(2-(2-(anOeH3MnaMuHO )3TOKCH )3TOKCH)ITPONIaHOBOH Kuciothl (2,00 T, 5,59
mMmodb, 1,0 3kB.) B 6e3BogHOM JIXM (30 mut) mpu O °C noGasnsimn DIPEA no mefitpanshoro pH,
a 3atem nobasnsi PFP (1,54 1, 8,38 mmous, 1,5 3xB.) u DIC (1,04 mu, 6,70 mmoib, 1,2 3kB.).
Ilocne 10 MuHYT, pEakUUMOHHYXO CMEChb HarpeBajid [0 KOMHATHOW TeMIepaTrypsl U
nepeMelBai B TedueHHe HO4YM. CMmech (PUIIBTPOBAIHM, YNMApUBAJIH U OYHUINAIH C TOMOLIBIO
KosloHOYHOH Xpomarorpadpuu wHa SiO 2 (15:1 merponeiinsiii 3dup/s>THIALIETAT) C MONYYECHHEM
YKa3aHHOTO B 3aroJioBKe coenuHeHusi B Buae OeciserHoro macna (2,10 r, Beixon 72%). MC
DCU m/z: caled. for C27H7FsNO4 [M+H]™ 524,2, naiineno 524,2.

ITpumep 51. Cunres mpem- 6ytun 2-6en3un-13-mernn-11,14-nquokco-1-pennn-5,8-nuokca-

2,12,15-tpuazanonaaekan-19-oara.

(0]
H
‘BuO N (o) NBn
N ~ N0 2

K pactBopy Tper-OyTin 4-(2-amunonponanamuno)oyranoara (0,736 r, 3,2 mmods, 1,0 5kB.)
u nepdropdenmn 3-(2-(2-(qudeH3mIaMuHO )3TOKCH )3TOKCH )ripornianoata (2,01 r, 3,84 mmons, 1,2
3kB.) B 6e3BomHOM DMA (20 mun) mpu 0 °C pobGasisuiu DIPEA (1,7 mi, 9,6 MmMonb, 3,0 3kB.).
ITocne nepememusanus npu 0 °C B TedeHue 10 MHMHYT peakLMOHHYIO CMeCh HarpeBaju A0
KOMHATHOM TEMITepaTyphl U NepeMeInnBain B TeueHue Houu. Jlodasmsuu Boay (100 mi) u cmech
skcrparupoBau EtOAc (3 x 100 mu). OO6benriHEHHBIE OPTaHUYECKUE CJION MPOMBIBAIA BOJOH
(3 x 200 M) ¥ HACBHIIEHHBIM BOIHBIM PAcTBOPOM XJyiopuaa HaTpus (200 mur), cymminm Hap
NaxSO4, ¢uapTpoBaH, yHapUBald U OYUINAIN ¢ MOMOIIBI KOJOHOYHOH XxpoMartorpadguu Ha

Si07 (25:2 IXM/MeOH), nony4asi yka3aHHOE B 3arojIOBKE COEIMHEHUE B BHIE OECI[BETHOTO
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macna (1,46 r, Bexom 80%). MC DCH m/z: caled. for CsHisN3Os [M+H]™ 570,34,
Haiinmeno570,33.
IMpumep 52. Cunres 2-6enswui-13-metwn-11,14-muokco-1-pennn-5,8-quokca -2,12,15-

TpUA3aHOHAIEKaH-19-0€BOM KUCIIOTHI.

O m
HO NJ\(N O~ 0/\/NBn2
\([)]/\/\H \([)]/\/

K pactBopy mpem- 6yrun 2-6en3un-13-merni-11,14-nuokco-1-penni-5,8-nuokca-2,12,15-
TpuaszaHoHanekaH-19-oara (0,057 r, 0,101 mmoib, 1,0 3xB) B JIXM (3 MI1) pul KOMHATHOM
temnepatype nodasysan TOK (1 mi) n nepememuBanyu B redenne 40 MuHyT. PeakunoHHyO
cMech pa30aBisuIM OE3BOJHBIM TOJIYOJIOM, a 3aTEM yIapHuBasd. JJaHHYIO Omepanuio MOBTOPSIIH
TPU pasa ¢ MOJIy4eHHEeM YKa3aHHOTO B 3arojIOBKe coeNuHeHus B Buje OeciserHoro macia (0,052
I, TEOPETUYECKUN BBIXO), KOTOPOE HCIIOJIB30BAIN HETTOCPEICTBEHHO HA CIEAYIOIIEH CTaIuu.
MC DCH m/z: paccunrano as CogHaoN3Og [M+H]" 514,28, Haiineno 514,28.

IMpumep 53. Cunres 4-(((6eH3mIOKCH )KapOOHIIT)aMHUHO )OYTAHOBOM KUCIIOTHI

CbzHN _~_ CO,H

PactBop 4-ammuomacnsiHoH kucnoTel (7,5 , 75 mmons) 1 NaOH (6 r, 150 mmons) B H20
(40 mun) oxmaxxaanu o 0 °C, a 3atem no kamuism godassuiu pacteop CbzCl (16,1 r, 95 mmonb) B
TI'® (32 miu). Ilocme 1 waca, peakIMOHHYIO CMECH OCTaBJSUIM HArpeThCcsl A0 KOMHATHOM
TEMIEPaTypbl U MEepeMelnBaId B TedeHue 3 4dacoB. T1'® ynansror B Bakyyme, pH BogHOTO
pactBopa poBomwiu 10 1,5 nmobanenmem 6 H HCl OkcrparmpoBanu 3THiIaneTatoM u
OpPraHUYeCKUH CIIOH MPOMBIBAJIN HACHIIEHHBIM BOJHBIM PACTBOPOM XJIOPUIA HATPHS, CYLIHUIH
yIapuBay, MOJTy4asl YKa3aHHOe B 3arojioBke coenuHenue (16,4 r, Bexon 92%). 9CHU MC m/z
paccunrano niust C12H16NOS [M+H]+238,10, naiineno 238,08.

ITpumep 54. Cuntes Tper-Oyrun 4-(((6eH3unokcn)kapOoHMIT)aMUHO )OyTaHOATA.
CbZHN\/\/COZtBll

DMAP (0,8 1, 6,56 mmons) u DCC (17,1 r, 83 mmonb) nobaBisiu K pactBopy 4-
(((6en3unokcH)kapOOHUI )aMUHO )OyTaHOBOH KUCIOTHI (16,4 T, 69,2 MMoub) 1 TpeT-BuOH (15,4
r, 208 mmonp) B AXM (100 wmu). Ilocne mepememnBaHHMs NpU KOMHATHOH TeMmmepaTrype B
TEYEHHE HOYM, PEAKIHOHHYI cMech QuubTpoBaM #  QuibTpar ynapusamu. OcTaTtok
pactBopsu B sTmnanerare npomeiamu 1 H HCl, HaCBIIIEHHBIM BOIHBIM PAacTBOPOM XJIOPHIA
HaTpusa W cymuan Hax NaxSOs. VYnapuBaHue U OYHCTKA C TOMOLIBKO  KOJOHOYHOM

xpomarorpadum (10-50% EtOAc/cmech M30MepoB rekcaHa) AaBajO YKa3aHHOE B 3aroJIOBKE
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coequnenue (7,5 r, 37% Boixon). DCU MC m/z paccunrano aisa CisHsNOsNa [M+Na] 316,16,
Haiimeno 316,13.

ITpumep 55. Cuntes Tper-OyTun 4-aMuHOOyTAHOATA.

HZN\/\/COZtBu

mpem-byrun  4-(((Oensmnokcu)kapboHmn)amuno)oyranoara (560 wmr, 1,91 wmmorb)
pactBopsiii B MeOH (50 mu), u nobasmsimu katanuzarop Pd/C (10% wmacc., 100 mr), 3atem
rugpupoBann (1 aTM) mpM KOMHATHOHW Temmepatype B TedeHwe 3 uacoB. KaramuzaTtop
OT(GUIBTPOBBIBAIM W BCE JIETyYHE BEINECTBA YIOAISIM B BaKyyMme, MOJydas yKa3aHHOE B
3arosioBke coemuHeHue (272 wmr, 90% Bbxon). ICU MC m/z paccuurano mis CgHisNO;
[M+H]"160,13, naiineno 160,13.

ITpumep 56. Cunres Tper-Oyrmn 2-(2-

(((6en3MIOKCH )KapOOHMIT )AMUHO )ITPOTTAHAMHUJIO )aLIETATA.

UTIJT(“H a’ \n/\h %Om)%nmh:

: HOBHEDC
DIPEA/OXM

2-(((bensmnokcn)kapOOHMIT)aMHUHO )ITIPOTTaHOBYIO KHCIOTY (0,84 1, 5 MMoub), TpeT-OyTui 2-
amuHoanerat (0,66 r, 5 mmoinb), HOBt (0,68 r, 5 mmons), EDC (1,44 1, 7,5 MMOJTb) pacTBOPSIIH
B JIXM (20 mi) ¢ nocnenyromum nodasnenuem DIPEA (1,7 mu, 10 mmons). PeakirioHHY 0
CMecCh MepeMeINBaJI PU KOMHATHOM TeMIreparype B TeueHre Hour, mpoMbiaitd HaO (100 m)
U BOJHBIHN cioii akctparupoBaimu EtOAc. Opraanyeckue cion 0ObeINHSIIN, CYIIUIN Hax
MgSOy4, punpTpoBaNH, yapuBay IpH NOHMKEHHOM JABJICHUH U OCTATOK OYHINAIN Ha KOJOHKE
¢ Si0; ¢ monyueHueM yka3zaHHOTO B 3arojioBke npoaykra 1 (0,87 r, 52%). 3CHU: m/z: paccu. mst
C17H25N,05 [M+H]": 337,17, naiineno 337,17.

ITpumep 57. Cunres 2-(2-(((Ger3MI0KCH ))KapOOHIIT)aMHUHO )IIPOTIIAHAMUIO )YKCY CHOM

KHCJIOTHI.

%,07)(\1\ )H/\ HCbz Ef\ )H’MI( bz

Tper-Oytun 2-(2-(((6ensunokcu)kapOornI)aMuHO )portanaMuo )auerar (0,25 r, 0,74
MMoJIb) pacTBopsiian B IXM (30 mun) ¢ mocnenyromum nodasnenrnem TPK (10 mur). Cmech

nepeMemmnBaiv npu KOMHATHOM TEMIICPATYPE B TCHCHUE HOYH, YIIAPUBAJIH, IIOJydass YKA3aHHOC
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B 3ar0JIOBKE COCAMHEHHE, NCTIOIb3yEeMOe [T CIEAYIOIIeH CTaquu 0e3 OMOIHUTEIbHON
ounctku. DCH: m/z: paccu. msa CisHi7N2Os [M+H]™: 281,11, nHaiineno 281,60.

ITpumep 58. Cunres 2,2-AUNponuoIaMUI0YKCYyCHOM KUCIOTHI.

2,2-nuaMIHOYKCYCHO kucnoThl (2,0 1, 22,2 mMoub) B cmecn EtOH (15 mur) u 50 MM
NaH;PO4 pH 7,5 6ydep (25 mi) nobasnsim 2,5-auokconupponuans- 1 -unmponuonar (9,0 r,
53,8 mmounb). Cmech nepemMernnBaiy B TeueHne 8 4yacos, ynapusany, pH gosonumm o 3,0 0,1 M
HCI, skcrparuposanu EtOAc (3 x 30 ). Opranudeckrie ciiou OObeIUHSITH, CYLIMIIA HAJ
NaSOy4, punpTpoBaH, YIAPUBAIU U OUUIIATN Ha KOJIOHKE C Si0;, 3IIOUPYS CMECHIO
MeOH/CH:Cl; (ot 1:10 go 1:6), ¢ monyuyeHueM yKka3aHHOTO B 3arojioBke coeanHenus (3,27 T,
76% Beixom). 1H AMP (CDCls) 11,8 (yur., 1H), 8,12 (a, 2H), 6,66 (m, 1H), 2,66 (¢, 2H). MC
DCH m/z: paccunrano aias CsHsN2Os [M+H]™ 195,03, Haiimeno 195,20.

HpI/IMep 59. Cuntes nepdropdenni-2,2-munponuoiaMruI0areTaTa.

F

_)'\N @F

_)LN F

2,2-munponroIaMuIoyKCycHy o kucnoty (2,01 r, 10,31 mmounb), nenradropderon (2,08 r,
11,30 mmoun), DIPEA (1,00 mi, 5,73 mmois) u EDC (4,01 1, 20,88 mmons) B CH2Cl, (100 M)
NepeMEINBAIOT P KOMHATHOH TEMIIEpaType B TEUEHUE HOUH, YIIAPUBAIN U OUYHIIAIN HA
kosoHke ¢ Si02, amoupyst EtOAc/CH,Cla (ot 1:15 go 1:8), ¢ mony4yeHneM yka3aHHOTO B
3arosioBke coenuHenus (3,08 r, Berxon 83%). 1H AAMP (CDCL) 8,10 (x, 2H), 6,61 (M, 1H), 2,67
(¢, 2H). MC DCH m/z: paccunrano aist CiaHsFsN2O4 [M+H]™ 361,02, Haiineno 361,20.

ITpumep 60. Cuntes (S)-2-((S)-2-(2,2-qunponuoiaMuI0aneTaMHIO)

nponaHaMI/I):[o)nponaHOBoi/'I KHUCJIOTBL

io %NJ\W

(S)-2-((S)-2-aMI/IHOHpOHaHaMI/II[O)HpOHaHOBYIO kuciaoty (422) (1,10 r, 6,87 mmonb) B
cmecu DMA (18 mur) u 50 MM NaH;POq, pH 7,5, 6ydep (30 mu) noGassnn nepdropdennn 2,2-

i
-
T

munpormonamuoanerar (3,00 r, 8,33 mmoup). CMech nepemMernnBaiy B TeueHne 14 4acos,
ynapusanu, pH nosoawmu g0 3,0 0,1 M HCI, skcrparuposanu EtOAc (3 x 40 m).

Oprannueckue ciaou oObeanHsH, cymmin Hag Na;SO4, GuiIbTpoBay, yIapuBaId U OYHIIATN
167



10

15

20

25

Ha kosioHKe ¢ Si0;, amoupyst cmecbto MeOH/CH,Cl, (ot 1:10 o 1:5), ¢ mosydeHuem
yKa3aHHOro B 3arosioBke coenuaenus (1,80 r, 78% srixox). MC DCH m/z: paccunTano st
C1sH17N4O6 [M+H]" 337,11, Haiineno 337,30.

ITpumep 61. Cuntes (S)-2,5-nuokcomupponuans-1-mn 2-((S)-2-(2,2-

JUTMPOIMUOJIAMUAOALIETAMHUJIO ) IPOTIAHAMHU/IO )IPOTIAHOATA.

__/:\NN HJW{E&OKO/N?

(S)-2-((S)-2-(2,2-gunponuosaMuI0aleTAMIIO )IPOTTAHAMUIO) MponaHoByro kucioty (1,01
r, 3,00 mmonb), NHS (0,41 1, 3,56 mmons), DIPEA (0,40 mn, 2,29 mmons) u EDC (1,51 1, 7,86
mmodb) B CH2Cla (50 mim) mepeMernnBany npu KOMHATHOM TeMIIEpaType B TEUSCHHE HOYH,
yHapuBaiid U ouuinaiu Ha kojonke ¢ SiO;, smoupys EtOAc/CH,CL (ot 1:15 no 1:7), ¢
NOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (1,05 r, Berxon 81%). MC DCH m/z:
paccuurano s CisHzoNsOs [M+H]" 434,12, naiineno 434,40.

IMpumep 62. Cunres qu-mpem- 6ytun 14,17-nuokco-4,7,10,21,24,27-rekcaokca-13,18-

nuas3aTpuakoHT-15-un-1,30-1uoara.

H 0O
tBuOZCMOt\/NTrE)LINI/\LO\/t CO,'Bu
O

AnerunenaukapOonoByro kucioty (0,35 r, 3,09 mmons, 1,0 3xB.) pacTBopsiin B NMP (10
mi1) 1 oxsaxkganu a0 0 °C, x cmecu nobasisiiu coenunenne Tper-oyrun 3-(2-(2-(2-
AMUHO3TOKCH )3TOKCH ) )-3TOKCH )iporianoat (2,06 r, 7,43 mmoub, 2,4 5KB.), a 3aTeM MOPLHSIMH
DMTMM (2,39 1, 8,65 mMoub, 2,8 3kB.). PeakuronHyto cMech nepememusainu npu 0 °C B
TeyeHue 6 4acoB, a 3aTeM Pa30aBJIsUTH ATHIALETATOM U IPOMBIBAITU BOJIOW U HACBIIIEHHBIM
BOIHBIM PAacTBOPOM XJjIOpuAa HaTpusi. OpraHMyuecKuil pacTBOP yIIAPUBAIH U PACTHPATH CO
CMECBIO PaCTBOPUTEINIECH 3THUJIALIETAT U TeTPOJIeHbli 3¢up. TBeproe BeecTBo
OT(UIBTPOBBIBAIH U (PUIIBTPAT YIIAPUBAIU, U OYUINAITN C TOMOIIBIO KOJIOHOYHON
xpomarorpadun (80-90% DA/NIDI), nonyyas cBeTino-kenroe Macyo (2,26 r,> 100% BbIxon),
KOTOPOE MCIIOJIb30BaM 0e3 mononHuTenbHoli ounctkn. MC 9CHU m/z [M+H]™ 633,30.

IMpumep 63. Cunres 14,17-quokco-4,7,10,21,24,27-rexcaokca-13,18-nuaza tpuakont-15-

uH-1,30-110€eBOMH KUCIOTHI.

HOzc‘[\/\Of\’N‘nrJ\ ’\J'O\/‘I\COZH
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Coenunenne nu-mpem-oytun 14,17-nuokco-4,7,10,21,24,27-rekcaokca-13,18-
ana3aTpuakoHT-15-uH-1,30-auoara (2,26 r) pactBopsiiu B quxsopMerane ( 15 mir) 1 oxnakaanu
1o 0 °C, 3arem obpadareiBaim TOK (15 mut). PeakiimoHHYIO CMeCh HarpeBaju 10 KOMHATHOMN
TeMIlepaTypbl U IepeMeIINBaIU B TeueHHe 45 MUHYT, a 3aTeM pacTBOPUTENb U OCTATOUHYIO
TOK ynansanu Ha pOTOpHOM Hcnaputene. HeounmeHHbIi NpoAYKT OYUIIAIN KOJIOHOYHON
xpomarorpadueti (0-15% MeOH/JIXM), nonyuas cserno-xentoe Macio (1,39 r, erxon 86%
nns aeyx craguii). MC 9CHU m/z [M+H]™ 521,24.

IMpumep 64. Cunres qu-tper-Oytun 2,5,38,41-rerpamerin-4,7,20,23,36,39-rekcaokco-
10,13,16,27,30,33-rekcaokca-3,6,19,24,37,40-rexcaasagorerpakoHnt-2 1 -un-1,42-anoara

HOZC‘V\O‘I’\/ tBuO)J\r ‘nANH tB“OJ\r m/L j\‘\/\o’r}’ 4
H02c+/\04/v EDC/DMA tBuOJ\r m* /&V\ N

K pactBopy 14,17-nnokco-4,7,10,21,24,277-rexcaokca-13,18-1na3a tpuakoHt-15-un-1,30-

m

aroBoit kucnotsl (1,38 r, 2,65 MMone), TpeT -Oytran 2-(2-amuHONponaHamMuo )ponanoara (0,75
r, 3,47 mmonb) B cmecu DMA (40 min) nobasnstmn EDC (2,05 1, 10,67 Mmmous). Cmech
nepeMeIBajIi B TEUEHHE HOYH, YIIAPUBAIHM U OYHUINAIH Ha KOJIOHKe ¢ Si02, amoupys
EtOAc/CH2Cl; (ot 1:5 mo 1:1), ¢ mony4eHneM yka3aHHOTO B 3aroyioBke coenunenus (2,01 r,
BbIx0A 82%, unctora ~ 95% no garapiM BOXKX). 3CHU MC m/z paccunrano ans Cs2H73NeO1s
[M+H]" 917,50, Haiineno 917,90.

IIpumep 65. Cunres 2,5,38,41-rerpamerun-4,7,20,23,36,39-rexkcaokco-10,13,16,27,30,33-

rekcaokca-3,6,19,24,37 4O-reKcaa3a):[0TeTpaK0HT-2l-I/IH-l,42-):[I/IOBoi/'1 KUCJIOTBL
/‘OK(/\ N
HOJ\r j])\ 0

Hu-nu-tper-Oytun 2,5,38,41-rerpamernn-4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33-
rekcaokca-3,6,19 24,37,40-rekcaazanorerpakoHT-21-uH-1,42-nmoar (1,50 r, 1,63 Mmoub)
pacteopsiu B cmecu CH2Cly (10 mut) u TOK (10 mut). Cmech nepeMeniiBaiyi B TCHEHUE HOYH,
pazbaBisun ToIyosoM (20 MIT), ymapuBaIu ¢ TIOJIYYEHHUEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS
(1,33 1, Berxoa 101%, uncroTa ~ 92% no manubiM BOYKX), koTOpOe UCIOB30BaIN HA
cnenyromeit craguu 6e3 nononHuTenbHol ounctkn. MC DCH m/z paccu. C34HssNeO16 [M+H]"
805,37, naiineno 805,85.
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ITpumep 66. Cunres Ouc(2,5-nuokconupponuaun-1-umn) 2,5,38,41-rerpameTi-
4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33- rekcaokca-3,6,19,24,37,40-

reKkcaa3afoTeTpakoHT-21-uH-1,42-quoara

§ Hmk PPN\ e
HOﬁ\r m)\ /&(/\o’)\/N m)\ /&(/\ ,)\/N T,
Cﬁv\okr Yt Ao

K pactBopy 2,5,38,41-TteTpamerunn-4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33-rekcaokca-
3,6,19,24,37,40-rexcaazanorerpakonTt-2 1-un-1,42-nmuosoii kucnotsl (1,30 T, 1,61 MMoIib) B
cmecu DMA (10 mur) no6asisiu NHS (0,60 1, 5,21 mmoss) u EDC (1,95 1, 10,15 Mmmonb).
CMmech nepeMernrBaii B TEUSHUE HOYH, YITAPUBAJIU U OUYHINATIH HA KOJIOHKE ¢ S10;, amoupys
EtOAc/CH2Cl; (ot 1:4 o 2:1), ¢ mojy4eHneM yKa3aHHOTO B 3aroyioBke coenunenus (1,33 r,
BbIx0A 83%, uncrora ~ 95% no garapM BOXKX). 3CHU MC m/z paccunrano ans CiHs3sNgOao
[M+H]" 999,40, naiineno 999,95.

ITpumep 67. Cuntes 2,3-6uc(2-6poMarieTaMuzo )CyKIMHIIAUXIOPUAA.

o) o HY o HO
2 9 ‘ S(Be o, N_g:
HO H —}BIMI o _I(j\/ﬂ Br Trdgcoc}::}‘/l MOA f: '_lj)\/B]_
S Tr®/H20 H 167 /AxM/n 'HJ\/Bms

K 2,3-nuamunosinTapHOU Kucnore (5,00 r, 33,77 mmoib) B cmecu TT®/H,O/DIPEA (125
/125 mi/8 mi) mobasnsim 2-6pomanerinopomun (25,0 , 125,09 mmons). Cmech
NepeMeIBajIi B TEUEHHE HOYH, BBIITAPUBAIN M OUUIIAIH C IOMOIIBIO KOJIOHOYHOM
xpomarorpaduu Ha Si0, (H,O/CH3CN 5:95) ¢ nonyyernem 2,3-6uc(2-

OpomarneTaMuIo )sIHTapHOU KUCIOTHI (9,95 1, BeIXOn 76%) B BUAE CBeTo-kenToe Macio. DCU
MC m/z paccunrano st CsHi1BraN2Og [M+H]™ 388,89, Haiineno 388,68.

2,3-6uc(2-6pomarneraMuzio )stHTapHYIO KUcaoTy (3,50 1, 9,02 mmons) B nuxiopmerane (80
mut) pobasisum okcanmnauxiaopun (5,80 r, 46,05 mmons) u JIM®PA (0,01 mu). Cmech
nepeMeInBajI B TeUeHHe 2,5 4acos, pa30aBisuii TOJIYOJIOM, YIIAPUBAIH H COBMECTHO
yrmapuBasu ¢ quxjiop3TaHoM (2 x 20 mur) u Toayosnom (2 x 15 mu) nocyxa ¢ nmosnydenuem 2,3-6uc
(2-6pomarieTaMuI0 ) CYKIMHIIAUKIIOPUAA B BUAE HEOUHIIEHHOTO MPOAYKTa (KOTOPBIHA SBISETCS

HEeCTaOMIIbHBIM), KOTOPBIH MCIIOJB30BANIN AJIsI ClIeNyomel craanu 0e3 TOMOTHUTENbHON
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ounctku (3,90 1, Bexox 102%). MC DCH m/z paccu. mst CsHoBryChN>O4 [M+H]™ 424,82,
HaiineHo 424,90.

ITpumep 68. Cuntes 2,3-6uc(((6eH3mmokcn)kapOOHNIT)aMUHO )STHTAPHON KHUCIIOTHI.

0O o
HOJS_JI‘OH
CbzHN NHCbz

K pactBopy 2,3-nnaMuHOsiHTapHON KUCIOTHI (4,05 T, 27,35 MMoup) B cmecu TT'® (250 mun)
u NaH;PO4 (0,1 M, 250 mn, pH 8,0) 4 mopuunsamu noGassinn OersmnkapboHoxmopuaar (15,0 T,
88,23 MMmoutb) B TeueHue 2 yacoB. CMech MepeMelInBaiy B TEUCHNE TOTIOJHUTENBHBIX 6 4acoB,
yHapuBaJid ¥ O4YUINaiu Ha kKojioHke ¢ Si0;, amoupys cmecsro HO/CH3CN (1:9), conepkaimeii
1% MypaBBHUHYIO KUCIIOTY, C MOJy4eHHEM YKa3aHHOTO B 3aroJIoBKe coennHeHus (8,65 T, 76%
BBIXOH, ~95% uncrora). ICHU MC m/z paccuurano aiast CooHuiN2Os [M+H]" 417,12, Halineno
417,60.

ITpumep 69. Cuntes Ouc(2,5-nuoxconupponuaus-1-nm) 2,3-0uc

(((Gen3UIOKCH )KapOOHMIT )AMUHO )CYKIITHATA
0]
¢N~o O’N$
CszN NHCbz ©

K pactBopy 2,3-6uc(((6en3mnokcn)kapOOHIIT)aMUHO)STHTapHOH KUcioTsl (4,25 1, 10,21
MMoJib) B cmec DMA (70 mun) no6asmsuia NHS (3,60 1, 31,30 mmous) u EDC (7,05 1, 36,72
MMOJIb). CMecCh MmepeMenInBaii B TEUEHNE HOYH, YITAPUBAJIHN U OYHIIAIN Ha KOJIOHKE ¢ Si0,
siroupysi cmecbio EtOAC/CH,Cl, (1: 6) ¢ mosyueHrneM yKa3aHHOTO B 3arOJIOBKE COSAMHEHHUS
(5,42 r, BbIxOH 87%, uncroTa ~ 95%). MC DCH m/z paccu. s CasHa7NsO12 [M+H]™ 611,15,
HaiigeHo 611,60

IIpumep 70. Cuntes 2,3-6uc(2,5-auokco-2,5-quruapo- | H-muppo:-1-nn)sarapHoi

KHCJIOTHI.

o
o 0O HO

HO I HOAL M:EO 0 %
—l HO '\
XN 168 TTd/HR0 ”B:] AM®A HO;:;]

2,3-JlnamunosiHTapHyI0 KUCH0Ty (5,00 1, 33,77 MmMmoup) B cmecu TI' ®@/H,O/DIPEA (125
Mi1/125 mi/2 mit) nobasnsiin MajnernHOBbIH anruapun (6,68 r, 68,21 mmoip). CMech

nepeMeIBajIy B TeUeHHE HOUH, YIIApUBaJH C rony4deHneM 2,3-6uc((Z)-3-
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KapOOKCHaKpuIIaMuao)siHTapHOH KucioThl (11,05 1, Bexon 99%) B BUae Gesoro TBEpAOro
semectsa. JCU MC m/z paccuntano s C1oHisN2Oio [M+H]™ 345,05, Haiineno 345,35.

K 2,3-6uc((Z)-3-xapbokcuakpunamuno)sarapHoi kucyiote (11,05 r, 33,43 MMoub) B cMecH
pactBopa HOAc (70 mi), AM®PA (10 mi) u Tonyona (50 M) nobaBisiian yKCyCHBIN aHTHAPHL (
30 mut). CMmech mepeMenuBaIi B TEUEHHE 2 YacOB, HArpeBaJIU 10 KUIIEHUs ¢ Hacaakoi [{uHa-
Crapka nipu 100 °C B Teuenue 6 yacos, ynapusain, copMecTHO ynapusainu ¢ EtOH (2 x 40 mur)
u TonyosioM (2 x 40 M), u oumninanu Ha kojoHke ¢ Si0s, smoupyst HO/CH3CN (1:10) ¢
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHerns (7,90 r, 76% Bbixon, ~95% uncrora). MC
DCH m/z paccu. ans C1,HoN>Og [M+H]™ 309,03, maiineno 309,30.

ITpumep 71. Cunres Ouc(2,5-nuokconupponuaun-1-umn) 2,3-0uc(2,5-1uokco-2, 5-nuruapo-

1H-nmuppon-1-um)cykunnara

o) 0 0
o) 0
Y W3
NHS/EDC
HO ND AMODA NHO‘;\E\D
) O 00

K pactBopy 2,3-6uc(2,5-auokco-2,5-murnapo- 1 H-nuppo:-1-un)saraproii kuciaots! (4,00 T,
12,98 mmoub) B cmecu JIM®PA (70 mur) nobasnsim NHS (3,60 r, 31,30 mmons) u EDC (7,05 T,
36,72 mmoup). CMech epeMeIInBaIi B TEUEHHE HOYH, YIIaPUBAIHN M OUHINAIN Ha KOJIOHKE C
S10,, smoupyst EtOAc¢/CH,Cl, (1: 6), ¢ mosydeHrneM yKa3aHHOTO B 3aroJIOBKe coenuHeHwus (5,73
r, Bbixox 88%, unctora ~ 96% no nanasiM BOYXKX). 9CU MC m/z paccuntano mis CooHisN4O1z
[M+H]" 503,06, HaiineHo 503,45.

ITpumep 72. Cuntes (3S,685,39S,42S)-nu-tper-Oyrun 6,39-6uc (4-((tper-
OyTokCcHKapOOHMIT)aMHUHO)OyTHI )-22,23-0uc(2,5-mmuokco-2,5-nurunpo- 1 H-mupposn-1-mn)-3,42-
ouc((4-(runpoxcumerun )denmn)kapdbamonn)-5,8,21,24,37,40-rekcaokco-11,14,17,28,31,34-

rexkcaokco-4,7,20,25,38,41-rexcaasarerparerpakoHTan- 1,44-nuoara

HB 0)
o ANHBe

HN g : 0 N N \
\H/\NJL(‘/\O
HO\/@ 0 H 3 0]
0,

o
Z
=
&
&

==
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K (148S,17S)-tper-Oytun 1-amuno-14-(4-((tper-OyTokcukapOonmn)aMuHo )oyTuin)-17-((4-

(rumpokcumerun )denmn)kapoamonn)-12, 15-muokco-3,6,9-tpuokca-13,16-nnazanoHanekan-19-
oary
(1,43 1, 1,97 mmoinb) u 2,3-6uc(2,5-auokco-2, S-murunpo- | H-nupposni- 1 -ui)stHrapHol KHCnoTe
(0,30, 0,97 mmouib) B DMA (25 M) nobasistiu EDC (1,30 1, 6,77 mmoub). CMmech
NepeMeIBajIi B TEUEHHE HOUH, YIIAPUBAJIU B BAKYyMe, OUHINAIH HAa CUJIMKAree, UCIOIb3ys B
Ka4eCTBe 3JIF0eHTa cMech MeTaHoJa (0T 5% 10 8%) B METHUIICHXIIOPHUIE C TTOJTyYeHNEM
yKa3aHHOTO B 3aroyioBke coenunenus (1,33 r, Berxoa 80%). MC 3CH m/z CgrH123N12028
[M+H]", paccu. 1722,85, naiineno 1722,98.

IIpumep 73. Cunres Tper-Oyrui-1-a3uno-14,17-mumernn-12,15-nuokco-3,6,9-Tpuokca-

13,16-mnazaokranexas-18-oara

MWOH tBuOB\( )]ANH2 ﬁ\r 71)\ ﬁ\(\/\ ,)\/Ns

EDC/DMA

K pactBopy 3-(2-(2-(2-a3u103TOKCH )3TOKCH )3TOKCH )3TOKCH )ITPONIAHOBOM KUCIOTHI (1,55 T,
6,27 MMOIIB), TpeT-OyTHI 2-(2-amuHOTIponiaHamu o )nponanoara (1,35 r, 6,27 MMoub) B cMecH
DMA (60 mu) nodasmstin EDC (3,05 1, 15,88 mmonb). Cmech nepeMennBaiy B TeUEHHUE HOYH,
yHapyuBaJid ¥ OUUINATu Ha KojioHke ¢ Si0; amroupyst EtOAc/CH,Cl, (1: 3), ¢ nony4yerrnem
YKa3aHHOTO B 3aroJioBke coenunenus (2,42 r, Bbixona 86%, uncrota ~ 95% no manaeiM BOXKX).
MC DCH m/z paccu. s CioH3sNsO7 [M+H]" 446,25, naiineno 446,60

ITpumep 74. Cunres 1-azuno-14,17-numernn-12,15-guokco-3,6,9-rpuokca-13,16-

nuasaokTagekat- 1 8-0eBoil KUCIOTHI

_Ba o H 0 N,
o A ey o

K tper-Oytun-1-asuno-14,17-gumernn-12,15-quokco-3,6,9-tpuokca-13,16-nuazaokraaekan-
18-oaty (2,20 1, 4,94 Mmmonb) B 1,4-muokcane (40 mu) nobassmn HCI (12 M, 10 mur). Cmech
nepeMenmuBani B Tederre 40 MuHyT, pa3daBisiiu nuokcaHoM (20 min) u Toayosiom (40 mi),
yHapuBaJId U BIMAPUBAIH COBMECTHO ¢ TUOKCcaHOM (20 M) u Tomyosiom (40 mit) nocyxa ¢
MOJIyYeHUEM HEOUYHUIEHHOTO YKA3aHHOTO B 3ar0JIOBKE MPOJYKTA, KOTOPBIH HCITOb30BAIA HA
cnenyroimel ctaauu 0e3 gonoaHuTebHON ouncTky (1,92 r, Bbixox 100%, unuctora ~ 94% 1o

nauaeiM BOXKX). 9CHU MC m/z paccunrano aist CisHasNsO7 [M+H]™ 390,19, naiineno 390,45.
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ITpumep 75. Cunres 21,22-6uc(2,5-auokco-2,5-guruapo- | H-nuppon-1-um)-2,5,38,41-
terpameTui-4,7,20,23,36,39 -rexcaokco-10,13,16,27,30,33-rexkcaokca-3,6,19,24,37,40-

reKcaasanOTeTpaKOHTaH-l 42-11OBOM KUCJIOTHI.
H,/Pd/C H Q
Ny 2P N NH,
pH75/DMA )]A
Lot 5 " i Ir
O
N_O D HOJ\r 71)\ N~ofyv :|

1- K azuno-14,17-gumernn-12,15-guokco-3,6,9-tpuokca-13,16-nnazaokraaexas- 1 8-oeBoii

kucnote (1,90 1, 4,88 mmounb) B8 DMA (40 mur) no6asisum Pd/C (0,20 1, 50% BrnakxHOCTH).

CucreMy BaKyyMHUPOBAJTU U MOMEIIAJTH IO 2 aTM ra3o00pa3HOro BOJIOPOAA Yepe3 PeaKTop
TUIPUPOBAHNS IPU HHTEHCUBHOM II€pEMELINBAHNH. 3aTEM PEaKLIMOHHYIO CMECh NepeMellnBaln
B TeUeHue 6 4acoB Mpu KoMHATHOH Temmepatype u TCX mokazana u3pacxogoBaHUE UCXOIHBIX
BellecTB. HEOUNIEHHY0 peaKLIMOHHYIO CMECh MTPOIMYCKaIU Yepe3 TOHKUH CJIOH LienTa,
IIPOMbIBasi 3TaHoJIOM. PacTBopUTens ynapusaiu MNpy MOHUKEHHOM AaBJIEHUH C MOJTy4YeHHEM
HEOYHULIEHHOrO MPoaykKTa, 1-amuno-14,17-numernn-12,15-guokco-3,6,9-tpuokca-13,16-
nuasaokTanekaH-18-oeBoit kucnotel B DMA, KOTOpBIN HEMOCPENCTBEHHO UCTIOIB30BAN HA
cnenyrometi ctaguu. MC OCH m/z+ Ci5H30N307 (M+H), paccu. 364,20, naiineno 364,30.

K amuny 8 DMA (~ 30 M) no6asnsin 0,1 M NaH2PO4, pH 7,5 (20 M) ¢ mocneayrommum
nobasneHuem ouc(2,S-muokcomupponunus- 1-mi) 2,3-6uc(2,5- nuokco-2,5-murunpo-1H-
nuppod-1-nm)cykaunata (1,30 1, 2,59 mmonb). CMech nepeMeInBaiy B TeUeHHE HOYH,
yHapyuBaJid U OUUINATH Ha KoJIoHKe ¢ Si0;, amoupys cmechio 8% Bonbl ¢ CH3CN, ¢ monyyeHuem
yKa3aHHOTO B 3arojioBke coenunenus (1,97 r, Berxoxa 81%). MC DCH m/z+ C4Hs3NgOao
(M+H), paccu. 999,41, naitneHo 999,95.

ITpumep 76. Cunres Ouc(2,5-nuokconuppomuaun-1-un) 21,22-6uc(2,5-nuokco-2,5-
nurunapo- | H-nuppon-1-um)-2,5,38,41-rerpamernn -4,7,20,23,36,39-rekcaokco-
10,13,16,27,30,33-rekcaokca-3,6,19,24,37 40-rexcaasagoreTpakonran- 1,42-nuoara
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K pactBopy 21,22-6uc (2,5-nuoxco-2,5-guruapo- |H-muppon-1-mm)-2,5,38,4 1 -rerpamerni-
4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33-rekcaokca-3,6,19,24,37,40-
rekcaasanoTeTpakoHTas- 1,42-nmuoBoi kucnotel (1,50 , 1,50 mmonb) B cmecu DMA (10 min)
nobGasstm NHS (0,60 1, 5,21 mmons) 1 EDC (1,95 1, 10,15 mmons). Cmech nepeMernnBaii B
TEeYSHHE HOYH, YIAPUBAIH U OUUIIaIH Ha KoJoHKe ¢ Si0,, amoupys EtOAc/CH2Cl (ot 1:4 o
2:1), ¢ moJy4eHueM yKa3aHHOro B 3arojioBke coenuaenus (1,50 r, Berxon 83%, uncrora ~ 95%
no nauabiM BOXKX). ). 9CU MC m/z paccuntano mst CsoHeoN10O24 [M+H]™ 1193,44, HaiineHo
1193,95.

IIpumep 77. Cuntes (S)-mpem-0yTin 2-(ruaApOKCUMETIIT) TUPPOIUANH- 1 -kapOoKkcunaTa.

o
NS

Boc

Boc-L-nponun (10,0 1, 46,4 mmonb), pactBopennsbiii B SO ma TI'®, oxnaxkaamu o 0 °C, x
KOTOpOoMy ocToposkHO aobasnsuin BH; B TT'® (1,0 M, 46,4 mut). Cmece nepememusanu npu 0 °C
B TeueHHe 1,5 4, 3aTeM BBUTMBAIIU B JIEASTHYIO BOJY U SKCTPAarupOBaJN 3THIIALIETATOM.
Oprannueckuii CJI0H MPOMBIBAJIN HACHIIEHHBIM BOAHBIM PACTBOPOM xyiopuaa HaTpus (50 mu),
cymmii Hag 0e3BoaHbIM NaxSO4 1 ynapuBaiy npu MOHWKEHHOM JaBJICHHUH, TTOTy4ast
YKa3aHHOE B 3aroJioBke coenunenue (8,50 r, Buixon 91%) B Bujie 6€10ro TBEPAOro BELIECTBRa. |
H AMP (500 MI'u, CDCl3) 6 3,94 (nn, J = 4,9, 2,7 I'n, 2H), 3,60 (anx, J = 18,7, 11,9, 9,3 I'ny,
2H), 3,49-3,37 (m, 1H), 3,34-3,23 (M, 1H), 2,06-1,91 (m, 1H), 1,89-1,69 (m, 2H), 1,65-1,51 (m,
1H), 1,49-0,40 (M, SH).

IIpumep 78. Cuntes (S)-mpem-0yTun 2-hopMUIUppoIHInH- 1-kapOokcumara.

Sy

N\Boc

K pactBopy (S)-mpem-Oytin 2-(rugpoxcuMeTniI)niuppoauans-1-kapbokcmnara (13,0 T,

64,6 mMoIb) B tumeTiicybdokcuae (90 mir) nobassnu TpusTHIIaMuH (40 M) U1

nepeMeInBaHue MPOAOJDKAIU B TedeHne 15 muayT. CMech OXJaKaaiu Ha JeasHON OaHe
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NOPLHSIMH B TeueHHe 40 MUHYT HOOaBIISIIM KOMIUIEKC TPHOKCH Cephl ¢ mupuauHoM (35,98 r,
226 MMoJIb). PeakIMOHHYIO CMeCh HarpeBajy 0 KOMHATHON TEMITEPaTyphl U MEPEMELTHBAIN B
teuenue 2,5 4. [locne nobasnenus npaa (250 1), cMech 3kcTparupoBaiu auxyiopmeranom (150
mit x 3). Opranndeckyro (asy npomseiain S0%-HbIM pacTBOPOM JIMMOHHON KUCIOTHI (150 M),
Bozo# (150 mMut), HAaCBILIIEHHBIM PAcTBOPOM ruApokapOonaTa HaTpus (150 MiT) 1 HACBIIIEHHBIM
pactBopom xyopuna HaTpust (150 mi), cymvm Hax O0e3BonHbM NapSOs. Y aanenue
pacTBOPUTENIS B BAKYYM€ JIaBaJio yKa3aHHbIN B 3arojioBke anbaerun (10,4 r, 81% Bbixon) B BUAE
ryCcTOro Macna, KOTOpoe MCIoNb30Banu 6e3 nanbueiieii ounctku. | H AMP (500 MI'n, CDCls)
89,45 (¢, 1H), 4,04 (c, 1H), 3,53 (nn, J= 14,4, 8,0 I'y, 2H), 2,00-1,82 (m, 4H), 1,44 (n, J=22,6
I'n, 9H).

ITpumep 79. Cuntes (4R,5S)-4-meTni-5-¢peHnn-3 -nponuoHIIOKCa30IHIUH-2-0Ha.

"0
Ph

#- Byrunmuuii B rekcane (21,6 mit, 2,2 M, 47,43 mmonb) noGasiisui 1o Karisim npu -78 °C
K NEPEMEIINBAEMOMY PacTBOPY 4-MeTwi-S-¢peHmnokcasonuauH-2-oHa (8,0 r, 45,17 mmounb) B
TT'® (100 M) mox N». Pacteop Beinep:kusanu npu -78 °C B Teuenne 1 yaca, 3aTeM MeAJICHHO
noGasistn nponuoHWwIxIopua (4,4 mi, 50,59 MMonb). PeakInOHHYIO CMeCh HarpeBaroT 110 -50
°C, mepeMeuInBaIy B TEUCHNE 2 4acOB, 3aTeM JN00ABIISUTH HACBHILIEHHBIN PacTBOP XJIOPHUAA
ammonus (100 mir). Opranndeckuil pacTBOPUTEINb YAAISUIA B BAKYyMeE U MOJTYUEHHBIH PacTBOP
sKcTparupoBany stuwinaneratoM (3 X 100 mix). OpraHudeckuii IO MPOMBIBAJIM HACKILIIEHHBIM
pacTBopoM ruznpokapoonara Hatpust (100 MiT) 1 HACBIIIEHHBIM BOJIHBIM PACTBOPOM XJIOPHA
Hatpus (100 mu), cymunn Hag NaxSO4, unbTpoBanu u ynapusaiu B Bakyyme. OcraTok
OYMIIAJIA KOJIOHOYHOM xpoMaTorpadueii (20% sTunanerar/cMech H30MEPOB reKCaHa) C
MOJIyYEHUEM YKa3aHHOTO B 3aroJIoBKe coeAnHeHus B Bue rycroro Macia (10,5 r, Berxon 98%).
1H AMP (500 MI', CDCl 3 ) & 7,45-7,34 (m, 3H), 7,30 (1, /= 7,0 I'y, 2H), 5,67 (n, /= 7,3 'L,
1H), 4,82-4,70 (m, 1H), 2,97 (nn, J= 19,0, 7,4 'y, 2H), 1,19 (1, J=7,4 'y, 3H), 0,90 (n, J= 6,6
I'n, 3H).

ITpumep 80. Cuntes (S)-mpem-6ytun 2-((1R, 2R)-1-runpokcu-2-merun-3-((4R, 5S)-4-
METHII-2-0KCO-5-(peHMITOKCA30TUAUH-3 -1JT)-3-OKCOTIPOTIIT) TUPPOJTUANH- | -kapOOKcHIaTa.

O,

Qg

Boc OH O
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K pactBopy (4R, 5S)-4-metuii-5-¢penmn-3-nponuonunokcasonuaus-2-ona (9,40 r, 40,4
MMOJIb) B auxyiopmerane (60 mut) nodasmsumun EtN (6,45 mut, 46,64 mmons) ipu 0 °C ¢
nocnenyrouum nodasiaenueM 1M tpudnara nudyrundopona B auxnopmerane (42 mi, 42
mmodb). Cmeck nepemerisany npu 0 °C B Teuenue 45 MunyT, oxnaxnanmm a0 -70 °C, 3atem
MeneHHo nodasisuu (S)-mpem-0Oytun 2-bopMunnupponuans-1-kapookeunar (4,58 r, 22,97
MMOJIb) B auxyiopMeTane (40 min) B TeueHue 30 MUHYT. PeakIIMOHHYO CMeCh NepeMeInBaIH
npu -70 °C B Teuenue 2 yacos, npu 0 °C B TeueHue 1 yaca u npu KOMHaTHOH Temneparype 15
MUH, a 3aTeM no0aBisun pocdaTHbiii OydepHsiii pactsop (pH 7,38 mu). Iocne nobasnenus
MeOH-30% H»>0; (2:1, 100 M) npu temniepatype Huke 10 °C u nepemernnBanyu B redenne 20
MUHYT, no0assa Boay (100 mur) u cmech ynapuaiu B BakyyMme. K ocrarky nobasisim
JOTIOJIHUTENbHOE KOJNIeCTBO BOIbI (200 MIT) 1 cMeCh SKCTparnpoBaiiu stuwianeratom (3 x 100
mi1). Opranndeckuii cnoii mpombiBau 1 H# KHSO4 (100 M), pacTBopoM runpakapOoHaTa
Hatpus (100 MIT) 1 HACKILIIEHHBIM BOAHBIM PacTBOPOM Xyopuaa HaTpus (100 mur), cymuian Haz
6e3BoaabM NapSO4 1 ynapusaiu B Bakyyme. OCTaTOK OUUIIANN C TIOMOIIBIO KOJIOHOYHOH
b m-xpomarorpaduu (10-50% sTunanerar/cMech H30MEPOB T'eKCaHa) ¢ TIOJYYSHHEM
YKa3aHHOTO B 3aroJIOBKe COeIMHEHUs B Bue Oenoro tepaoro Bemectsa (7,10 r, Berxox 71%).
"H AMP (500 MI', CDCl) & 7,39 (ar, J = 23,4, 7,1 T, 3H), 7,30 (1, J = 7,5 Ty, 2H), 5,67 (1, J
=7,1Twn, 1H), 4,84-4,67 (M, 1H), 4,08-3,93 (m, 3H), 3,92-3,84 (m, 1H), 3,50 (#, /= 9,0 I'y, 1H),
3,24 (n, J=6,7T1, 1H), 2,15 (c, 1H), 1,89 (an, J=22,4, 14,8 'y, 3H), 1,48 (n, /= 21,5 ', OH),
1,33 (mn, /=6,9T'1, 3H), 0,88 (1, J = 6,4 'y, 3H).

IIpumep 81. Cuntes (S)-mpem-0ytun 2-((1R, 2R)-1-merokcu-2-metun-3-((4R, 5S)-4-
METHII-2-0KCO-5-(peHMITOKCA30TUAUH-3 -1JT)-3-OKCOTIPOTIIT) TUPPOJTUANH- | -kapOOKcHIaTa.

0

S
N N\e—Ph
Boc 0L O

K cmecu (S)-mpem-6ytun 2-((1R, 2R)-1-ruppokcu-2-metun-3-((4R, 5S)-4-merun-2-okco-
5-(peHnnoKca30aInH-3-11)-3 -0OKCOMPOTIHII) MUPPOIUAnH-1-kapbokcuiara (5,1 r, 11,9 Mmoinb)
1 MONeKyJIsApHble cuta (4 A, 5 1) noGasnsmu 6e3BomubIil quxmopaTan (30 M) B armMochepe N.
CwMmech nepemelnrBaii pyu KOMHATHON TemnepaType B TeueHue 20 MUHYT U oXJiaxaaiau 1o O
°C. Hobasnsinu nmpoToHHYI0 TyOKy (6,62 1, 30,9 MMoub), a 3aTeM TerpadropOopar
TpuMeTHiIoKkcoHus (4,40 r, 29,7 mmonp). IlepemernnBanne npoaorKaid B TEHEHHE 2 4acOB MPU
0 °C u 48 4acoB rpu KOMHaTHOH Temneparype. PeakiimoHHYI0 cMech (GHIIBTPOBATIH U (PHIIBTPAT
yHapuBaJiv, U OYHINAJIH ¢ TOMOIIBIO KOJIOHOYHOH xpoMaTorpadun (20-70% sTunanerar/cMech

M30MEPOB reKCaHa) ¢ MOJy4eHNEeM YKa3aHHOTO B 3ar0JIOBKE COeMHEHNsI B Bue OesIoro
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tBepnoro semectsa (1,80 r, 35% seixox). 'H SIMP (500 MTI'n, CDCls) & 7,46-7,27 (M, SH), 5,65
(c, 1H), 4,69 (c, 1H), 3,92 (¢, 1H), 3,83 (c, 1H), 3,48 (s, 3H), 3,17 (¢, 2H), 2,02-1,68 (M, SH),
1,48 (n, J =223 I'u, 9H), 1,32 (1, J = 6,0 'y, 3H), 0,91 - 0,84 (m. 3H).

ITpumep 82. Cuntes (2R,3R)-3-((S)-1-(mpem-OyTokcukapOOHUI) TUPPOITHIUH-2-1T)-3 -

METOKCH-2-METUJIIPONAHOBON KUCIIOTBHI.

MOH

Boc 0 O

K pactopy (S)-mpem-0ytun 2-((1R,2R)-1-merokcu-2-metmin-3-((4R,5S)-4-metun-2-oxco-
5-(peHnnoKca30aInH-3-11)- 3 -OKCOMPOIIHI ) TUPPOTUANH- | -kapOokcunara (1,80 r, 4,03 mmoub)
B TT'® (30 M) u H2O (7,5 mi) nobasnsinm 30% H20; (1,44 mn, 14,4 MMOITb) B TeU€HHE 5 MUHYT
npu 0 °C, 3arem nodasisuu pactsop LiOH (0,27 1, 6,45 mmons) B Boze (5 mu). [Tocne
nepememunBanus npu 0 °C B reuenne 3 wacoB nodasisuu 1 H cynedur Hatpus (15,7 M) u
CMECH OCTaBJISUIN HArPETHhCs IO KOMHATHOHN TEMIepaTyphl, U NEPEMEIINBAIH B TEUCHHE HOYH.
TI'® ynansanu B BaKyyMe U BOIHYIO a3y MPOMBIBAIN IUXJIOpMeTaHoM (3 x 50 mur) anst
yIaJeHUs1 JOTOJHUTEIBHOTO OKCA30IUANHOHA. BomHyo a3y noakucisum go pH 3 ¢ momorbto
1 1 HCI u skcTparuposanu stunaneratoM (3 x 50 mut). OpraHuyueckuii CJIoi mpoMbIBaIN
HACBILIEHHBIM BOJHBIM pacTBOpOM xJiopuaa Hatpus (50 mur), ey Hag Na2S04,
(UIBTPOBAIH U YHIAPUBAIN B BAKyYMeE, MOJIy4asi YKa3aHHOE B 3ar0JIOBKE COCTUHEHNE B BHJIE
6ecusernoro macna (1,15 r, Berxox 98%). 'H SAMP (500 MI'y, CDCL) § 3,99 — 3,74 (m, 2H),
3,44 (n, J = 2,6 I'y, 3H), 3,23 (¢, 1H), 2,60 — 2,45 (m, 1H), 1,92 (tT, J = 56,0, 31,5 I'y, 3H), 1,79
- 1,69 (m, 1H), 1,58 — 1,39 (M, 9H), 1,30 — 1,24 (M, 3H).

ITpumep 83. Cuntes (2R, 3R)-merun 3-merokcu-2-metni-3-((S)-nmuppomuana-2-

WI)IIPOTIAHOATa

SOCl,
N OH MeOH
Boc‘f
O O

K pactBopy (2R, 3R)-3-((S)-1-(mpem-6yTokcukapOOHII ) TUPPOTUANH-2-HJT)-3-METOKCH-2-
metmnponanoBoi kKuciotsl (0,86 T, 2,99 mmons) 8 MeOH (10 mut) MemieHHO noGaBisin

trorMIxopun (1,08 mi, 14,95 mmone) npu 0[], 3aTeM peakLMOHHYIO CMECh HATPEBAIH JI0

KOMHATHON TeMIepaTyphrl U NepeMellnBail B TeueHrue Houu. CMech yrnapuBajiu B BaKyyMe U
BBITIAPUBAJIN COBMECTHO € TOJIYOJIOM, TIOJTy4asi yKa3aHHOe B 3arojioBke coenunenue (0,71 r,
BbIxo1 100%) B BHIE O€Oro TBEPIOTO BEIIECTBA, KOTOPOE HEMENJICHHO HCIIOJIBb30BANIN Ha
crenyromen craaun 0e3 gonosHuTenbHoH ounctku. MCBP (Macc-ciekTpoMeTpust BBICOKOTO

pazpewmenust ) (OQCH) m/z paccu. ais CioH20NO3 [M+H]+: 202,14, Haiineno: 202,14.
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ITpumep 84. Cuntes (4S,5S)-stun 4-((mpem-O0yToKCMKapOOHNUIAMUHO)-5-MeTHII-3-

OKCOrenraHoara.

Boc\N OEt
H o o

K oxnaxxnernomy oM pacteopy N-Boc-L-uzoneiinmna (4,55 r, 19,67 mmons) B TT'® (20
mut) nobasisu 1, 1'-kapOormnaunmunason (3,51 r, 21,63 mmons). ITocne npexpameHust
BbI/IEJICHHS ra3a MOJIy4YeHHYI0 CMeCh epeMeLINBalIl TP KOMHATHON TeMIlepaType B TeUeHHe
3,5 yacos.

PactBop cBexxenpuroToBieHHOro m3onponmmarauii Opomuaa B TT'® (123 mmods, 30 mi)
O KaruIsiM JO0aBJISIIIH K MpeaBapuTenbHo oxiaxkaeHHoMy (0 °C) pacTBOpy STHI THIPOTeH
majioHat (6,50 r, 49,2 MMOJIb) ¢ TaKOH CKOPOCTHIO, YTOOBI IOIEPKUBATH BHYTPEHHIOKO
temrieparypy Hike 5 °C. CMech nepemMelnnBaiy npu K. T. B TedeHue 1,5 4. JlauHbIi pacTBOp
€HOJISITa MarHUs 3aTeM OXJIAXKIAIH Ha JIEISHOH OaHe, ¢ MOCIEAYIOINUM OCTENEHHBIM
no0aByieHUEM pacTBOpa UMHIA30JIMAA B TeueHHe | 4aca yepes IBYCTOPOHHIOK HIITY-
nepexoaHuk npu 0 °C. [TonyyeHnyo cmech nepemewmnsanu rmpu 0 °C B Teuenue 30 MUHYT,
3aTeM IpHU K.T. B TeueHne 64 yacos. B peakunoHHyro cMech nobassian 10% BOIHBINA pacTBOP
JMMOHHOHN KUCJIOTHI (5 MJT) U MOAKHUCISUTH 10 pH 3 ¢ MOMOIIBIO TOTIOJTHUTEIBHOTO KOJUYECTBA
10% BoxmHOTO pacTBOpa JUMOHHON KUCIOTHI (110 Mir). CMech 3KCTparupoBasy STUnaneTaTom (3
x 150 mur). OpraHndeckre 3KCTPaKThI TPOMBIBAIIN BOAOH (50 MIT), HACHIIIEHHBIM BOJHBIM
pacTBopoM ruzxpokapbonara HaTpust (SO MJT) M HACHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
Hatpus (50 mu), ey Han NaxSOs 1 ynapusaiu B BakyyMe. OCTaTOK OYHIAIN ¢ IOMOIIBIO
KOJIOHOYHOH XpoMartorpaduu Ha CHIIMKarese, UCIob3ys cMech sTunanerat/rekcad (1: 4) B
Ka4eCTBE 3JIFOEHTA, C MMOJy4YeHHEeM YKa3aHHOTO B 3arosioBke coennHeHus (5,50 r, Berxon 93%).
"H AMP (500 MTI'u, CDCL) & 5,04 (1, J = 7,8 ', 1H), 4,20 (m, ./ = 7,0 T'y, 3H), 3,52 (1, J = 10,7
I'n, 2H), 1,96 (#, J = 3,7 I'y, 1H), 1,69 (c, 2H), 1,44 (¢, 9H), 1,28 (nn, J = 7,1, 2,9 I'y, 3H), 0,98
(r,J=6,9T1, 3H), 0,92 — 0,86 (M, 3H).

ITpumep 85. Cuntes (3R,4S,5S)-3un 4-((mpem-6yTokcukapOOHIIT)aMHHO)-3- THAPOKCH-5-

METUIITCIITAHOATA.
Boc‘N OEt
H 0OH O

K pactBopy (4S,5S)-3T1n 4-((mpem-06yToxcuKapOOHIIT)aMHUHO )-5-MeTHII-3-OKCOTeNTaHOaTa
(5,90 1, 19,83 Mmmoub) B 3TaHoe (6 Mi1) ipu -60 °C noGaBsIN OAHON MopLwen opruapun

Hatpus (3,77 1, 99,2 MmMounb). PeakiiMoOHHYI0 CMeCh IIepeMEIINBaIN B TEUEHHE 5,5 4acoB IpU
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temneparype Huxke -55 °C, 3arem nobasnsum 10% BoaHbIN pacTBOp JTUMOHHON KUCIOTHI (100
mi1). [Tony4deHHbIi pacTBOp NOAKUCISLUU A0 pH 2 ¢ MOMOIIBIO TOTIOTHUTENLHOTO KOJTMYECTBA
10% BOIHOM TMMOHHOM KHCIIOTHI C TIOCJEAYIOIIEH SKCTpakiuei strnaneratom (3 x 100 mu).
Oprannueckre SKCTPAKThI TPOMBIBAIIN HACBIIIEHHBIM BOIHBIM PacTBOPOM xyopuaa Hatpus (100
mun), ey Han NapSO4 1 ynapusanu B Bakyyme. OCTaTOK OYHIIAIN C TOMOIIBIO KOJIOHOYHOH
xpomarorpadun (10-50% sTunaunerar/rekcaH), nojaydas YHCTOE YKa3aHHOE B 3ar0JIOBKE
coennHeHue B Bue nuacrepeomepa (2,20 r, 37% BBIXOA) U CMeCh IBYX Anactepeomepos (2,0 T,
34% BbIx0A, cooTHOLEHHEe 0ko0 9:1). 'H SAMP (500 MI', CDCL) § 4,41 (n, J = 9,3 ', 1H),
4,17 (r1, J=17,1, 3,6 I'y, 2H), 4,00 (1, /=6,9 ', 1H), 3,55 (mx, J = 11,7, 9,3 'y, 1H), 2,56 —
2,51 (m, 2H), 2,44 (an, J= 16,4, 9,0 I'u, 1H), 1,79 (o, J=3,8 'y, 1H), 1,60 — 1,53 (m, 1H), 1,43
(c, 9H), 1,27 (mn, J=9,3, 5,0 ', 3H), 1,03 — 0,91 (m, 7H).

ITpumep 86. Cuntes (3R,4S,5S)-4-((mpem-0yTokcukapOOHUIAMHHO)-3-THIPOKCH -5-

METHJITEIITAHOBOM KHCJIOTHL.

Boc\N OH
H 0On o

K pactBopy (3R,4S,5S)-atun-4-((mpem-0yTokcukapOOHUI )aMHHO )-3-TUAPOKCH-S-
metrmiarenTtadoara (2,20 r, 7,20 mmouip) B 3TaHos€e (22 mir) nobasnsiim 1 H BOIHBINA pacTBOP
rugpokcun Hatpus (7,57 mu, 7,57 mmonb). Cmech nepemermnain npu O °C B Teuenue 30
MUHYT, 3aT€M TpH K.T. B TeueHne 2 4. [TomydenHsrii pactop noakucysian 1o pH 4 nobGasnennem
1 H BOIHBIM PACTBOPOM COJISTHOH KHCJIOTBI, KOTOPBIH 3aT€M 3KCTParupoBajH 3THIIAeTaToM (3 X
50 mur). OpraauyecKre S5KCTPaKThl MPOMBIBAIN | H. BOIXHBIM PacTBOPOM T'MAPOCYNIb(aTa Kalus
(50 mu1) 1 HAaCBILIEHHBIM BOAHBIM PacTBOPOM xyopuaa Hatpus (50 mur), cyurmmm Hax Nap SOy u
ynapuBanu B BakyyMe, nojiyyasi coepunenue (1,90 r, Bbixon 95%). 'H SIMP (500 MI'u, CDCls) §
4,50 (mn, J=8,7T1, 1H), 4,07 (n, J=5,5T1, 1H), 3,59 (n, /J=8,3 I', 1H), 2,56 — 2,45 (m, 2H),
1,76 — 1,65 (m, 1H), 1,56 (n, J= 7,1 'y, 1H), 1,45 (¢, 9H), 1,26 (1, J=7,1 'y, 3H), 0,93 (mn, J =
14,4, 7,1 I'u, 6H).

ITpumep 87. Cuntes (3R,48S,5S)-4-((mpem-OyrokcukapOOHUI )(METHIT)aAMUHO)- 3-METOKCH-

5-MeTUIrenTaHOBOW KUCIOTHL

B0c~1TI OH
o0
K pactBopy (3R,4S,5S)-4-((mpem-6yTokcukapOOHIIT ) aMHHO )-3-THIPOKCH-S-

MeTHarenTaHoBoi KucioTsl (1,90 r, 6,9 mmons) B TI'® (40 mi) noGasnsmu rugpun Hatpus (60%

180



10

15

20

25

MacisiHast cycriensus, 1,93 r, 48,3 mmounb) nipu 0 °C. Tlocne nepemerniBanus B TeueHue 1 daca,
noGassn Metrionua (6,6 mit, 103,5 mmons). IlepememnBanue npogosmkamu npu 0 °C B
teueHne 40 yacoB 10 100aBICHHS HACHIIIIEHHOTO BOJHOTO PacTBOpa rUApoKapOoHaTa HATPUs
(50 mum), 3aTem noGassinu Boay (100 mir). Cmech MPOMBIBAIIN TUITUIIOBBIM 3Pupom (2 x 50 M)
U BOJHBIN CJIOH moakucisin 10 pH 3 ¢ moMoIbio 1 H BOIHBIM pacTBOPOM THAPOCYIIbdara
KaJIMsA, 3aTeM SKCTparuposaiu stunaneratoM (3 x 50 mur). O6penuHeHHbIE OpraHUYeCKHe
SKCTPAKThI MPOMBIBAIIN 5% BOIHBIM THOCYIb(paToM HaTpus (50 MIT) M HACBHIIIIEHHBIM BOJAHBIM
pacTBopoM xyopuzaa HaTpus (50 mun), cymmu Hag Na;SO4 v ynapuBajy B BAKYyMe C
noJIydeHHeM YKa3aHHOTo B 3arojoske coenunenus (1,00 r, 48% sbixom). 'H AMP (500 MI'L,
CDCls) 6 3,95 (m, J=175,41T1, 2H), 3,42 (n, /= 4,4 'y, 3H), 2,71 (c, 3H), 2,62 (c, 1H), 2,56 —
2,47 (m, 2H), 1,79 (¢, 1H), 1,47 (¢, 1H), 1,45 (n, /= 3,3 I'u, 9H), 1,13 — 1,05 (m, 1H), 0,96 (z, J
=6,7I'n, 3H), 0,89 (T, J=7,2, 2,5 'y, 3H).

ITpumep 88. Cunre3 Boc-N-Me-L-Val-OH.

Boc‘lTI\/g(OH

O

K pactBopy Boc-L-Val-OH (2,00 r, 9,2 mmounb) 1 Metmiionuaa (5,74 mi, 92 Mmonb) B
6e3BogHOM TT'® (40 M) noGasnsmu runpun Hatpus (3,68 r, 92 mmons) mpu 0 °C.
Peaxinonnyto cmech nepemernnsanu npu 0 °C B Tedenue 1,5 4, 3aTeM HarpeBaiu 0 K.T. U
nepeMenuBaii B TedeHre 24 4. B peakiimOHHYIO cMech 100aBIsuH JensHyro Boay (50 mi).
ITocne nodasnenns Boxbl (100 MIT) peaKLIMOHHYIO CMECh MPOMBIBAITH ATHIIALIETATOM (3 X 50 M)
W BOJHBIN pacTBOp noakucisuim 10 pH 3, 3aTem skcrparuposaiu sTunaneratoM (3 x 50 m).
OObenuHeHHyIO Opranudeckyro ¢azy cymmin Hag Na;SO4 u ynapusanu, nosydas Boc-N-Me-
Val-OH (2,00 r, Berxox 94%) B Buae 6€10ro TBepAOro BEIIeCTBA. 'H AMP (500 MI', CDCl3) &
4,10 (mn, J=10,0 'y, 1H), 2,87 (¢, 3H), 2,37 - 2,13 (M, 1H), 1,44 (n, J= 26,7 I'u, 9H), 1,02 (1, J
=6,5I'n, 3H), 0,90 (1, /= 8,6 I'y, 3H).

ITpumep 89. Cuntes (2R, 3R)-merun 3-((S)-1-((3R, 4S, 5S)-4-((Tper-OyTokcukapOOHUT)-

(MeTnIT) aMHHO)-3-MEeTOKCH-5-METUIT€NTAHOMIT) MUPPOSTHUINH-2-HJT)-3-METOKCH-2-

METHIINPOIIAHOATA.
Bac \.\//\l\/\r
% _\;\’Q‘\'(%Ox
EsN DICP. AMGA | o0 O
o° C oo K.T.
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K pactBopy (2R, 3R)-meTuin-3-merokcu-2-metii-3-((S)-nmupponuanH-2- 1) mpornaHoara
(0,711, 2,99 mmoup) u (3R, 4S, 5S)-4-((Tper-OyToKcukapOOHIII )(METHII)aMHHO )-3-METOKCH-5-
MeTuirenTaHoBoi KucioTsl (1 T, 3,29 mmoss) B JIMPA (10 M) mpu 0 °C nobasnsuim
mmTinrasodocdonar (545 Mk, 3,59 mmonb), 3arem pobasnsan EN (1,25 mi, 8,99 mmons).
Peaxinonnyto cmech nepemernnsanu npu 0 °C B TedueHue 2 4acoB, 3aTeM HarpeBaju 10
KOMHATHOH TEMIIepaTyphl U IePEMEIINBAIN B TEUCHHE HOUH. PEakIIMOHHYIO cMech pa30aBisiu
stunaneratoM (50 M), mpombiBasid | H BOXHBIM PacTBOPOM rUapocyibdaTa kamus (20 M),
BO/IO# (20 MJT), HACHIIIEHHBIM BOJHBIM PaCTBOPOM THApokapOoHaTa HaTpus (20 M) u
HACBHIIIEHHBIM BOJHBIM PAaCTBOPOM XJiopuaa Hatpus (20 M), CyIInian Hax Cyiab(paToM HaTpHs U
yrnapuBaiy B Bakyyme. OCTaTOK OYHUINAIN C TOMOIIBIO KOJIOHOYHON XpoMaTorpadgun Ha
CHUTMKAreJsie, JIIONPysl CMeChio sTuianeratr/rekcad (ot 1: 5 go 2: 1), ¢ mosy4eHneM yKa3aHHOTO B
3arosioBke Oenoro TBepaoro seuectsa (0,9 r, Bbixon 62%). MCBP (OCH) m/z paccuuT. st
C25H4sN207 [M+H]+: 487,33, HaiineHo: 487,32.

ITpumep 90. Cuntes (S)-mpem-6ytun 2-((1R,2R)-1-merokcu-3-(((S)-1- merokcu-1-oxco-3-

(heHUIIPOTIaH-2-1J1)aMHHO )-2-METHJI- 3 -OKCOMPOTIHI ) TUPPOJTUANH- | -kapOOKCcHiaTa.

H

N N
Boc j/\Ph
O 0 COMe

K pactBopy (2R,3R)-3-((S)-1-(mpem-6yTokcukapOOHWI ) TUPPOIUINH-2-1IT)-3-METOKCH -2-
MeTriponanoBoi KucioTsl (100 mr, 0,347 MMoub) 1 rugpoxiaopun L-
¢dennnananuaMeruioBoro sgupa (107,8 mr, 0,500 mmons) B AMDPA (5 mi) npu 0 °C nobasnsu
mmTinrasogocdonar (75,6 mxi, 0,451 mmouns), 3atem EtsN (131 Mk, 0,94 mmodnb).
Peaxnnonnyto cmech nepemernnsaiu npu 0 °C B TeueHue 2 4acos, 3aTeM HarpeBalu J10
KOMHATHOH TEMIIepaTyphl U IEPEMELINBAIN B TEUCHNE HOYH. 3aTEM PEaKLIHOHHYIO CMECh
paszbaBisum sTunaneratoM (80 mur), mpoMbiBai 1 H BOAHBIM PacTBOPOM HIPOCYJIb(ara Kanus
(40 mut), BOZOT (40 MIT), HACBHIIIEHHBIM BOAHBIM PaCTBOPOM ruapokapboHara Hatpus (40 M) u
HACBIIIEHHBIM BOJHBIM pacTBOpPOM xJiopuaa Hatpus (40 mir), cymmnm Hax NaxSO4 u ynapusanu
in vacuo. OCTaToK OYHINAIH C TIOMOIIBIO KOJIOHOYHOM Xpomartorpaduu (15-75%
STUJIALIETAT/CMECh U30MEPOB T'eKCaHa) ¢ MOJyYeHHEM YKAa3aHHOTO B 3arojioBke coequHenus (130
mr, 83% BBIXO[) B Buje Oenoro Teepaoro semectsa. 'H AMP (500 MI'u, CDCls) & 7,28 (an, J =
7,9, 6,5 I'ny, 2H), 7,23 (1,J=7,3 I'y, 1H), 7,16 (¢, 2H), 4,81 (c, 1H), 3,98 — 3,56 (M, SH), 3,50 (c,
1H), 3,37 (n, J=2,9T'y, 3H), 3,17 (an, J = 13,9, 5,4 I'u, 2H), 3,04 (nn, J = 14,0, 7,7 'y, 1H),
2,34 (c, 1H), 1,81 — 1,69 (m, 2H), 1,65 (¢, 3H), 1,51 — 1,40 (M, 9H), 1,16 (n, /= 7,0 'y, 3H).
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ITpumep 91. Obmas npouenypa yaaneHus QyHKIHOHAIBHBIX Ipynn Boc ¢ momomibio
TPUPTOPYKCYCHOM KUCITOTBL

K pactBopy N-Boc amunaokucnots! (1,0 Mmoinb) B MeTuiieHxIopuze (2,5 mi) nodasisiiu
TpudropykcycHyro kucioty (1,0 mi). Ilocie nepemernnBanust Ipyu KOMHATHOHN TeMmiepaType B
TedyeHue 1-3 4acoB, peakMOHHYIO CMeCh yrapuBaid in vacuo. COBMECTHOE yriapuBaHue C
TOJIyOJIOM JIaBAJIO HE3ALUINEHHBIN MPOAYKT, KOTOPBIH MCIIOIB30BAIN 0e3 KaKOH-T100
JOTOJIHUTEIIbHON OYUCTKH.

ITpumep 92. Cuntes (2R, 3R)-metun 3-((S)-1-((3R,4S,55)-4-((S)-2-((Tper-
OyToKCHKapOOHWIT)aMUHO)-N, 3- IMMEeTHIIOYyTAHAMUJIO )-3-METOKCH-5-

METHJITETITAHOWIT ) TUP POJTUANH-2-1IT)-3-METOKCH-2-METHIIITPOTIAHOATa

Boc-Val-OH %
HI?%\E%O\ Br()éDHIZDéiEA BocHN \)k II:Y
~ -

K pactBopy nmpoayxkra (2R,3R)-metun 3-metokcu-3-((S)-1-((3R,4S,55)-3-merokcu-5-metuni-
4-(MEeTHIIAMHHO )reITaHO M) T PPOSTM N H-2 -1 )-2-MeTrinponianoara (715 mr, 1,85 mmone) 6e3
3amuTHBIX Tpynn u Boc-Val-OH (1,2 1, 5,56 mmone) B AXM (20 M) ipu O [ gobasnsiiin BroP
(1,08 1, 2,78 MMoI1b), 3aTeM mobaBsuy aunsonponuwTuiaamud (1,13 mu, 6,48 mmons). CMech
3aKpbiBaiiu OT cBeTa U nepemernrsany npu 0 °C B Teuenue 30 MUHYT, 3aTeM NPU KOMHATHOMN
TeMIieparype B TedeHue 48 4yacoB. PeaklIMOHHYIO cMech pa30aBisuiy stranerarom (50 mi),
npoMbIBaJM | H BOJHBIM pacTBOpPOM ruapocynbgara kanus (20 mir), Bogo# (20 mi),
HACBIIIEHHBIM BOJHBIM PACTBOPOM rHApokapOoHaTa HaTpus (20 MJT) U HACBHILIIEHHBIM BOJAHBIM
pactBopoMm xyiopuna HaTpus (20 mu), cymuan Han Nap;SO4 n ynapusanu B Bakyyme. OctaTtok
OUHINAJH C TIOMOLIBIO KOJIOHOYHON XpoMaTorpaduil Ha CHITUKArese, JIF0UPYsI CMEChIO
stunaneratr/rekcat (0T 1:5 o 4:1) ¢ mosiydeHrueM yKa3aHHOTO B 3aroyioBke coenunenus (0,92 T,
85% BbIx0n) B Buae Oenoro TBepaoro Bemmectsa. MCBP (OCH) m /z paccunt. mis C3oHssN3Og
[M+H]+: 586,40, HaitneHo: 586,37.

ITpumep 93. Cuntes (2R,3R)-metun 3-((S)-1-((3R,4S,5S)-4-((S)-2-(2-(aumeTunamMuHo )-2-
METHJIIPOTIaHAMHUIO0)-N, 3-TuMeTUI0yTaHAMHIO )-3-METOKCH-5-METUIIT€ITAHOMIT) THPPOIHINH-

2-111)-3-MEeTOKCH-2-METUJIIIPOIIaHOATA

183



10

15

20

25

K pacrBopy HeszamumenHoro nponaykra (2R, 3R)-mernn 3-((S)-1-((3R, 4S8, 55)-4-((S)-2-
((rpeT-OyTokcukapboHmT)aMuHO)-N, 3-TUMETHIOYTAHAMHIO )-3-METOKCH-5-
METHJIT€TITAaHOWIT ) TUP POTUANH-2-11)-3-MeTOKCH-2-MeTrmnponanoata (50 mr, 0,085 Mmmoib) u
nepdTopdeHmn 2-(TuMeTHIaMUHO))-2-MeTuinponadoara (74,5 mr, 0,25 mmoinb) B JIMPA (2 mi)
npu 00J nobasnsuin DIPEA (44 mxo, 0,255 MMonb). PeakimoHHy 0 cMeCh HarpeBai J10
KOMHATHOU T€MIIepaTyphl U MePEMEIINBAIN B TEUEHHUE 2 4acOB. PeakIMOHHYIO CMeCh
pazbaBisum stunaneraroM (30 mur), mpomMbiBaii Boao# (10 MiT) 1 HACBIIIEHHBIM BOJHBIM
pacTBopoM xyopuaa Hatpus (10 mun), cymmnu Hag cynb(aToM HATPUS U YIIAPUBAIN B BAaKyyMe.
OcTaToK OYHIIAIH KOJIOHOYHOH XpoMarorpadueli Ha CUITUKArelie, SJII0UPYs CMECHIO
stunaneratr/rekcat (ot 1:5 o 5:1), ¢ mosydeHreM yKka3aHHOTO B 3arojioBke coequHeHus (50 mr,
Bbixoa 100%). MCBP (3CH) m/z paccuur. ans C31HssN4O7 [M+H]+: 599, natineno: 599.

IIpumep 94. Cuntes (2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-(2-(numeTnIamMmuHO))-2-
METHJIPOTIaHAMHUI0)-N, 3 -IUMeTHIOYyTaHAMUAO )-3-METOKCH-5-METHIITeITAHO U ) THPPOITUINH-

2-111)-3-MEeTOKCH-2-METUIIIPOTIAHOBOH KHCIIOTHI

o : LiOH n 9
1!
\ITK(I\\)LT N 0. “N\%NYJ\N N OH

a Al o 0 0 0 1,4-NnokcaH
H.0

K pactBopy (2R,3R)-metun 3-((S)-1-((3R,4S,55)-4-((S)-2-(2-(numeTnnamMuHo)-2-
METHJIIPOTIaHaMH10)-N, 3-TUMeTHIOy TAHAMHIIO ) -3 -METOKCH-5 -METUIIT€ITAHO T ) T PPOJTU AU H-
2-un)-3-MeTokcu-2-metuinponasoara (50 mr, 0,0836 mmoub) B 1,4-nuokcane (3 mu) npu 0-4 °C
O KaIlUISIM B T€UYE€HUE 5 MUHYT 100aBIsUIH pacTBOp ruapokcuna utus (14 mr, 0,334 mmonb) B
Boze (3 mu1). PeakimoHHYI0 CMeCh HarpeBajH 10 KOMHATHON TEMITEPATyphl U MEPEMELTUBAIHN B
teyeHue 2 yacoB. Cmech noakucisum 10 pH 7 ¢ momometo 1 # HCI u ynapusanmu B Bakyyme, a
3aTeM UCIOJB30BAJIM Ha cienyromeii craanu 6e3 nononautenbHol ounctkn. MCBP (OCH) m /z
paccunr. mist C30Hs7N4O7 [M+H]+: 585,41, natineno: 585,80.

ITpumep 95. Cunres (2R, 3R)-nepdropdennn 3-((S)-1-((3R,4S,55)-4-((S)-2-(2-
(IMMETHIIAMITHO )-2-MeTHITPOoTaHaMu10 )-N, 3- TUMEeTHIIOyTAHAMUIO )-3-METOKCH- 5 -

METHJITETITAHOWIT) ITUPPOJIUANH-2-HIT)-3-METOKCH-2-METHIIPOTIAHOATa

4] F F
r\_)L on picerr . W 8 J %%o
%% XM’ ‘Pﬁ[,—iﬁ x ;{‘j‘%f

K pactBopy (2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-(2-(mumeTnnamMuHoO)-2-
METHJIIPOTIaHaMH10)-N, 3-TUMeTHIOy TAHAMHIIO ) -3 -METOKCH-5 -METUIIT€ITAHO T ) T PPOJTU AU H-
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2-u1)-3-MeTOKCH-2-MeTUnponaHoBoii kucioTel (0,0836 mmounb) u PFP (18,5 wmr, 0,1 Mmmoib) B
JAXM (2 mi) nobasmsumu DIC (12,7 wmr, 0,1 mmons) ipu 0 °C. Cmech HarpeBaiu 10 KOMHaTHOH
TEMIEPaTypPhl U MEPEMEIINBAIN B TEUEHUE HOUM. PEakLIMOHHYI0 CMECh YIIapHUBAJIH B BAKyyMe H
HCTIOJIB30BAIN Ha crieayromeii cragun 0e3 nanpraetmei ounctku. MCBP (OCH) m/z paccuwr.
s C3sHseFsN4O7 [M+H]+: 751,40, natineno: 751,70.

ITpumep 96. Cuntes (S)-metun 2-((Tper-OyTOKCHKapOOHMIT)aMHUHO )-3-(4-rupokcu-3-

HUTPO(EHMIT)Tponanoara
OH OH

] 0
O - L .
o M |

H o

Ny

-

K pactBopy merunosoro s¢upa Boc-L-tuposuna (5 r, 16,9 mmons) B TT'® (50 mn)
nobGassinn Tper-OyTuaHUTPUT (10 M1, 84,6 MMOIIB), 3aT€M PEAKLIHOHHYIO CMECh ITePEMELTHBAIN
B T€UEHUE 5 4aCOB NP KOMHATHOH Temneparype. PeaklHOHHYI0 CMeCh ynapuBajiu U OYULIAIH C
MOMOIIBIO KOJIOHOYHOU XpoMaTorpaduu Ha CHIHKaresie, HCImoib3ys sTrnanerar/rekcan (ot 1:10
no 1:5), ¢ nonyuennem coenunenns (4,5 r, Bbixon 78%) B BUAE KENTOrO TBEPAOTO BELIECTBA.
MCBP (3CH) m /z paccuur. anst Ci1sH21N2O7 [M+H]+: 341,13, natineno: 341,30.

IIpumep 97. Cuntes (S)-metun 3-(3-amuno-4-ruapoxkcudenmn)-2-((Tpert-
OyTOKCHKapOOHMIT)aMUHO )TPOTIAHOATA

OH OH
o NO.  PA/C/H,

ﬂ\ o\ O : EA >|\O)Ok N
o)

N
H 0O H

K pactBopy (S)-metun 3-(3-amuno-4-ruapoxkcudenmn)-2-(Tper-
OyrokcukapOoHMIAMHIHO ))iporniaHoata (2 r, 6,44 mmoub) B sTrianerate (20 mu) nobasssimn Pd/C
(0,2 r) u mepemernuBaau B TeueHue 2 4 B arMmocdepe Bogopoaa. Cmech GuibTpoBaiu u
¢bunbTpar ynapusajy B BAKyyMe, IOJIy4asl yKa3aHHOE B 3aroyiopke coenuHerne (1,7 r, BbIXO
95%) B BUzne Oenoro TBepnoro Bemecrea. MCBP (OCH) m/z paccuut. mist CisH;N2Os [M+H]+:
311,15, Haiigeno: 311,30.

ITpumep 98. Cunres Coenunenus A-1
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K pactBopy 14,17-nnokco-4,7,10,21,24,277-rexcaokca-13,18-nnazarpuakont-15-un-1,30-
aroBoi kucnoTel (95 mr, 0,182 mmoune) u (S)-mernn 3-(3-aMmuHO-4-ruapokcudeHn)-2-(Tper-
OyTokcukapOOHMIAMIHO) rponaHoata (56,6 mr, 0,182 mmons) B IM®PA (5 M) pu 0 °C u
nobGasysmn EDC (128,5 wmr, 0,338 mmoib), ¢ mocnenyromum nodasnernem DIPEA (64 mxu,
0,365 mmoutb). PeakiimoHHy0 cMeCh HarpeBaid 10 KOMHATHOM TEMIIEPATYPhl U IMePeMeIInBaITN
B TeueHne Houu. CMeck pazOasisumu sTrnaneratoM (30 mi), mpomsiBanu Bonoi (10 M) u
HACBHIIIEHHBIM BOJHBIM pacTBOpPOM xJiopuza Hatpus (10 mi), cymuian Hax cyiab(paToM HaTpHs U
yrnapuBaiy B Bakyyme. OCTaTOK OYHUINAIN C TOMOIIBIO KOJIOHOYHON XpoMaTorpadgun Ha
cunmkarene, 3aoupys cMecbio JIXM/MeOH (ot 20:1 mo 10:1), ¢ noiydenunem coennaenust A-1
(68 mr, BbxOn 47%). MCBP (OCH) m /z paccunrt. anst C37HssN4Oi1s [M+H]+: 795,36, HaiineHo:
795,30.

ITpumep 99. Cunres Coenunenus A-2

I3
j‘;\\.ﬂ _JL{”/\O'}A\JI\
),/{f\ﬁ TR “%07\-/\
e T VR S

0]

K pactBopy coenunenust A-1 (32 mr, 0,04 mmons) B JIXM (3 mi) noGasmsm TOK (1 mu)
nipu 0 °C. PeakiIMOHHYIO CMECh HarpeBaJik 0 KOMHATHON TeMIepaTyphl U EPEMEIINBAIN B
TeueHue 30 MUHYT, pa30aBIsIM TOJMYOJIOM, KOHIEHTPUPOBAJIH, BbIITAPHBAIN COBMECTHO C
TOJIyOJIOM, & 3aTEM HUCIOJIb30BAN Ha CIEAYIOIIeH CTaqui O0e3 JOMOJHUTEIbHON OUHNCTKHY.
MCBP (3CH) m/z paccunt. s C33HazN4O1s [M+H]+: 795,36, naiineno: 795,30.

ITpumep 100. Cunres Coenunenus A-3
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/ DMA/DIPEA
o’\k(/\o’)’\’N (\)

oo _0 A3

K pactBopy (2R, 3R)-nepdpropdennn 3-((S)-1-((3R, 48, 5S5)-4-((S)-2-(2-(nuMeTHIaMUHO)-
2-metmponanaMuo )-N, 3 -AHMeTHIOYyTAHAMHUO )-3-METOKCH-5-METHIIT €TTAHOMIT)
MUPPOTHINH-2-1T)-3-MeTOKCH-2-MeTuinponanoara (20 mr, 0,027 MMoub) 1 coenuHeHnst A-2
(31,7 mr, 0,04 mmoinib) B DMA (2 M) nobasinsiiu DIPEA (9 Mk, 0,053 mmous) ripu 0 °C.
PeakunOHHYHO CMeCh HarpeBajiu 10 KOMHATHOM TeMIIepaTyphl U NepeMelnnBaiu B TeueHue 30
MuHyT. CMecCh yrapuBajy B BAKyyMe M OUHIIAIN C MOMOIIbI0 npenapatuBHoit BOXKX (C-18,
250 mm x 10 mm, smrouposanu HyO/CH3CN (9 mn/mun, ot 90% Boaer no 40% oz 3a 40
MUHYT) ¢ niojiydeHueM coenuHeHust A-3 (14 mr, 42% seixon). MCBP (OCH) m /z paccuuT. mist
Cs2H101NgO19 [M+H]+: 1261,71 naiineno: 1261,30.

ITpumep 101. Cunrres (S)-metun 2-((2R,3R)-3-((S)-1-((3R,4S,5S)-4-((mpem-
OyToKCcHKapOOHMIT)( METHII)aMHHO )-3-METOKCH-5-METHIITeITAHO M) T PPOSTUANH-2- 11 )-3 -

METOKCH-2-METHIITPONaHAMUIO )-3-(PEeHIIITPONaHOATa.

H
Boc. N N

N Y ph
0,0 _O0 0 COMe
K pacrBopy Boc-HezamummenHoro npoaykra (S)-mpem-6ytun 2-((1R,2R)-1-merokcu-3-

(((S)-1- meTokcu-1-0kco-3-peHnmnponan-2-1mi)aMuHO )-2-MeTHJI-3 -OKCOMPO I TUP POJTUANH- | -
kapOoxkcunara (0,29 mmoib) u (3R,48S,55)-4-((mpem-0yToxcnkapOoHWIT)(METHIT)aMUHO )- 3-
METOKCHU-5-MEeTHIAreNnTaHoBON KUCIIOTHI (96,6 mr, 0,318 MMmons) B IM®PA (5 M) ripu 0 °C
nobassun qusTrnnuaHodoconar (58 Mk, 0,347 Mmmonb), 3aTem nodassuu EsN (109 Mk,
0,78 mmoib). Peakunonnyro cmeck nepememnsaiu mpu 0 °C B TedeHne 2 4acoB, 3aTeM
HarpeBaJii 10 KOMHATHOH TeMIepaTypbl U MEPEMEIINBAJIH B TeUeHHEe HOUN. PeakImoHHyI0
cMech pa3baBisum sTuaneraroM (80 mut), mpoMbiBaiy 1 H BOXHBIM PacTBOPOM HAPOCYIbdaTa
kanus (40 mu), Booit (40 M), HACHIIEHHBIM BOJHBIM PACTBOPOM ruapokapboHara Hatpus (40
MJT) 1 HACBILIIEHHBIM BOJIHBIM PacTBOPOM xyiopuaa Hatpus (40 mu), cyurmnm Han Na;SOs u

yrnapuBaiy B BakyyMme. OCTaTOK OYHINAJIH C TIOMOIIBIO KOJIOHOYHON XpoMaTorpadun (15-75%
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STUJIALIETAT/CMECh U30MEPOB T'€KCaHa) C TIOJYYSeHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (150
mr, BbixoA 81%) B Bune 6enoro teepaoro semecta. KX-MC (3CH) m/z paccu. mist
C34HssN3Os [M+H]™: 634,40, Haiineno: 634,40.

ITpumep 102. Cunres (S)-metnn 2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((mpem-
OyTOKCHKapOOHWIT)aMUHO)-N, 3-TUMeTHIOyTaHAMUAO )-3-METOKCH-5-

METHJIT €T TAHOWIT ) TUP POJTUANH-2-1IT)-3-METOKCH-2-METHIIITPONIAaHAMUO )-3-(h eHUITITPOTIAaHOATA.

0 O cone

K pactBopy Boc-HezamummenHoro npoaykra (S)-metun 2-((2R,3R)-3-((S)-1-((3R,48S,55)-4-
((mpem-6yTokcrukapOOHIIT)(METHIT )aMHHO)-3-METOKCH-S5-METHIIT € ITAHO U )-ITUP POJTUANH-2 - 1T -
3-MeTOKCH-2-MeTUIIPOTIaHaMuI0)-3 -permmmnponanoara (0,118 mmoins) 1 Boc-Val-OH (51,8 wr,
0,236 mmoub) B IXM (5 mu) npu 0 °C nobasnsimm BroP (70,1 mr, 0,184 mMorb), 3aTem
nobasnsun quusonpormmTHiIaMuH (70 mxot, 0,425 mMoub). CMech 3aluinaiym OT CBeTa U
nepemeiuBainu npu 0 °C B Tedenne 30 MUHYT, 3aTeM [P KOMHATHOH TeMIiepaType B TeUeHue 2
nHeH. PeakioHHyr0 cMech pa30aBisum stuianeraroM (80 mut), mpomMbiBaiy | H BOIHBIM
pactBopoM ruzpocyibdara kamus (40 mi), Bonoit (40 mMit), HACHIIIEHHBIM BOJIHBIM PACTBOPOM
rugpokapOonarta HaTpus (40 MIT) U HACHIIIEHHBIM BOJHBIM PACTBOPOM xyopuaa Hatpus (40 mi),
cymwuiu Hag Nap;SO4 u ynapusainu B Bakyyme. OCTaTOK OUHIIAIH C IOMOIIBIO KOJIOHOYHOM
xpomarorpadun (20-100% sTunanerar/cMech U30MEPOB M'eKCaHa) C MOJYYCHHEM YKa3aHHOTO B
3arosioBke coenuHenus (67 mr, 77% BbIxox) B Buae Oeoro TBepaoro Bemecta. XKX-MC
(OCH) m/z paccu. msa C3oHssNsOo [M+H]™: 733,47, naiineno: 733,46.

ITpumep 103. Cunres (S)-metun 2-((2R,3R)-3-((S)-1-((6S,95,12S, 13R)-12-((S)-BTOP-
OyTmn)-6, 9-munsonponui-13-metokcu-2,2,5,11-rerpamerui-4,7,10-tpuokco-3-okca-5,8,11-

TpHAa3aneHTaekaH- 1 5-0mi) MuppPOTUANH-2-11)-3 METOKCH-2-METHIIIPOTTIAHAMHUIO)-3 -

R DR

0 O cone

beHmmponanoara.

BoclTIj:'(

K pactBopy Boc-HezamummenHoro npoaykra (S)-metun 2-((2R,3R)-3-((S)-1-((3R,48S,55)-4-

((S)-2-((mpem-6yTokcukapOOHUIT)aMUHO )-V, 3-muMeTUI0yTaHAMHIO ) -3 -METOKCH-5 -

METHJIT €T TAHOWIT ) TUP POJTUINH-2-1IT)-3 -METOKCH-2-METHIIITPONIAaHAMUTIO )-3-(heHMmponaHoaTa
(0,091 mmonb) u Boc-N-Me-Val-OH (127 wmr, 0,548 mmouns) B IM®PA (5 M) ipu 0 °C
nobasnsun quaTrnnuaHodocdonar (18,2 Mk, 0,114 mmons), 3atem nodasmsiin N-
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metrunmopdonH (59 Mk, 0,548 mmoob). Peakunonnyro cmecs nepemernuanu npu 0 °C B
TEYEeHHE 2 4acOB, 3aT€M HArPEBaIH 10 KOMHATHON TEMIIEPATyPhl U MEPEMELINBAIN B TEUCHNE
HOuH. PeakiimoHHyto cmech pa3baBisum stuianeratoM (80 M), mpoMbiBasiu 1 H BOJHBIM
pactBopoM ruzpocyibdara kamus (40 mi), Bomoit (40 mMit), HACBIIIEHHBIM BOJIHBIM PaCTBOPOM
rugpokapOonarta HaTpus (40 MIT) U HACHIIIEHHBIM BOJHBIM PACTBOPOM xyopuaa Hatpus (40 mi),
CYLIMJIM HaJ CyNb(haTOM HATPHUS U yIIapuBaid B BakyyMe. OCTaTOK OYMIAN C TOMOIIBIO
KOJIOHOYHOH xpomarorpaduu (20-100% sTunanerar/cMech H30MEPOB M'EKCaHa) C MOJYIEHUEM
YKa3aHHOTO B 3arojioBke coenuHenus (30 mr, Bbixon 39%) B Buae 0€I0ro TBEpAOro BEIIECTBa.
XKX-MC (3CH) m/z paccu. aust CasH7sNsO1o [M+H]™: 846,55, HalineHo: 846,56.

ITpumep 104. Cunres (S)-metun 2-((2ZR,3R)-3-((S)-1-((3R,48S,55)-4-((S)-N,3-aumernn-2-
((S)-3-metnin-2-(meTnnaMuHO )OyTaHAMUA0 )OyTAHAMUIO )-3 -METOKCH-5-METHJI-

reNnTaHOWJI)TUPPOIHINH-2-HJT)- 3 -METOKCH-2-METHIITPONIaHAMHIO )-3-(PEHUIIPOTIAHOATA.

S QL

0O O COMe
K pactBopy (S) -METUI 2-((2R,3R)-3-((S)-l-((6S,9S,128,13R)-12-((S) -BTOP-OyTHI)-6,9-

nuusonponui-13-merokcu-2,2,5,11-rerpamernn-4,7,10-rpuokco-3-okca-5,8,11-
TpHa3aneHTaekaH- 1 5-0mi) NuppoTUANH-2-11)-3-METOKCH-2-METHIIPOTTIAHAMHUJIO )-3 -
¢denmnmnponanoara (75,0 mr, 0,0886 Mmonb) B MeTusenxnopuae (5 mur) nodasusm
TpUPTOPYKCYCHYIO KUCIOTY (2 MIT) Ipu KOMHATHOH Temmiepatype. Ilocne nepemernnBanus npu
KOMHATHOM TeMIiepatype B TeueHHne | 4aca peakLIMOHHYIO CMECh YIIAPUBAJIH B BAKyyMe.
CoBMecTHOE BbIITapUBAHKUE C TOJIYOJIOM J1aBaJIO YKA3aHHBIH B 3ar0JIOBKE HE3AIUIIEHHBIH
MPOIYKT, KOTOPBIN HCIIOB30BaNN Oe3 NajbHeHIeld OUuCTKH.

ITpumep 105. Cunres (S)-2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-N, 3-mumernn-2-((S)-3-
MeTHJI-2-(MeTHIaMHIHO )OyTaHaMHU0) OyTaHAMUIO)-3-METOKCH-5-METHIIT€ITAHOI)

MUPPOTHIUH-2-UT)-3 -METOKCH-2-METUIIPOTIAHAMHUO )-3 - HUIITPOTTAHOBOH KHCIOTHI.

P P e

/
(S)-merun 2-((2R,3R)-3-((S)-1-((3R,48S,55)-4-((S)-N,3-numeruin-2-((S)-3-meTun-2-

(MeTnnaMuHO )OyTaHAMUIO )OyTAHAMHIO )-3 -METOKCH-5 -METUII-TeITAHO NI ) TUP POTTH AU H-2-1T)-3 -
METOKCHU-2-METHINPONIaHaMHIO )-3-permnnponanoar (25 mr, 0,030 mmonp) B cmecu koHI. HCI
(0,3 M) u 1,4-nuoxcana (0,9 M) mepeMenTnBaIy NpHu K.T. B TeueHue 35 MuHyT. Cmech

pazbasisun EtOH (1,0 min) u tosryosniom (1,0 M), ymapuBaiii ¥ COBMECTHO YITapUBAJIH C
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EtOH/ronyonom (2:1) ¢ mojy4eHreM yKa3aHHOTO B 3ar0JIOBKE COSTUHEHUS B BUAE OeIoro
TBepAoro Bemectna (22 mr, ~100% BBIXOM), KOTOPOE UCTIOJIB30BAJIN Ha CeNyoIel cTaauu 0e3
nonoaautenbHoM ouncTku. XKX-MC (OCH) m/z paccu. ans C3oHesNsOs [M+H]™: 732,48,
HaiineHo: 732,60.

IMpumep 106. Cuntes (25)-2-((2R,3R)-3-((2S)-1-((118,1485,17S)-1-a3uno-17-((R)-BTop-
oyTmn)-11,14-muuzonponui-18-merokcu-10,16-qumernn-9,12, 15-tpuokco-3,6-1uokca-

10,13,16-Tpuazakocan-20-0m1) TUPPOTUANH-2-1IT)- 3-METOKCH-2-METUIIIPOTIAHAMHIO )-3-

R R

_0 O COH

(heHUIMPOTIAHOBOH KUCIIOTBL

Ns \/‘I“o’\IJL \/g(

K neouninenHoi (S)-2-((2R,3R)-3 -((S)-1 -((3R,4S,5 S)-4-((S)-N,3-mumernn-2-((S)-3-meTun-

2-(MeTuaMuHO )OyTaHAMUO )OYTaHAMUIO )-3-METOKCH- 5 -METHIIT €I TAHOWIT)-TIUPPOJTU AN H-2 - 11T ) -
3-MeTOKCH-2-METHIIIPOITAHAMHIO)-3 -(DeHIIIPOTIaHOBON KUCIIOTHI (22 Mr, 0,030 MMOJIB) B
cmecu DMA (0,8 mn) u Oydeproro pactsopa NaH2PO4 (pH 7,5, 1,0 M, 0,7 mi) noGasssinu 2,5-
auokconuppouans- 1 -un 3-(2-(2-a3unostokcu)sTokcu)npomnanoar (18,0 mr, 0,060 Mmob)
YeThIPbMS TOPUMAMH 32 2 yaca. CMech NepeMeInnBaiy B TEUSHHE HOYH, YITAPUBAIH U OYUINAIIH
C IOMOMIBIO KOJIOHOYHOMU Xpomarorpaduu Ha Si0; (CH;OH/CH2Cl,/HOACc 1:8:0,01) ¢
MIOJIYY€HHEM YKa3aHHOTO B 3arojioBke coenuHerns (22,5 mr, 82% Boxon). XKKX-MC (OCH) m/z
paccu. anst CasH77NgO11 [M+H]™: 917,56, naiineno: 917,60.

IIpumep 107. Cunrres (25)-2-((2R, 3R)-3-((25)-1-((118, 148, 17S)-1-amuno-17-((R)-BTrop-
oyTmn)-11,14-muuzonponui-18-merokcu-10,16-qumernn-9,12, 15-tpuokco-3,6-1uokca-

10,13,16-Tpuazakocan-20-0mi1) TUPPOTUANH-2-1IT)-3- METOKCH-2-METUIIIIPOTIAHAMHIO )-3-

R

0 0 CoH

(heHUIMPOTIAHOBOH KUCIIOTBL

HZN\/'[“O’\‘IE)LlTIj;(

K (28)-2-((2R,3R)-3-((ZS)-1-((1 18,148, l7S)-l-aSI/I):[o-17-((R)-BTop-6yTI/IJI)-l 1, 14-

nuuzonponui-18-merokcu-10,16-gumernn-9,12, 15-rpuokco-3,6-auokca-10,13,16-tpuazakocan-
20-0oUJ)MUPPOTUINH-2-H1JT)-3 ~-METOKCH-2-METHIIIIPONaHaAMUO)-3-(QEeHUIPONIaHOBOH KHCIOTE
(22,0 mr, 0,024 mmounb) B MeTaHoJe (5 MIT) B cocye Ut ruapuposanus nodasisum Pd/C (5 wmr,
10% Pd, 50% Bnaxuoctn). [Tocne BakyymupoBanus Bo3ayxa u npomnyckanust Hy npu 172 Klla
(25 ¢ynT/KB.TFONIM) CMECh BCTPSIXUBAJIH B TeueHHUe 4 4, pribTpoBanu yepes ueant. @unsrpar

yIapUBaJIU C MOJyYeHHEM HEOUHINEHHOTO YKA3aHHOTO B 3ar0JIOBKE MPOAYKTa (~ 20 MT, BBIXO[
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92%), KOTOPBIH HCIIOJB30BANIN HA CIIEAYIOLIeH cTanuu 0e3 gonogHuTeapHoi ounctku. MC OCHU
m/z+ Cs6H79NsO11 (M+H), paccut. 891,57, Haiineno 891,60.

ITpumep 108. Cunres (S)-2-((2R,3R)-3-((S)-1-((6S,9S,128,13R)-12-((S)-BTOp- OyTNN)-6,9-
nuusonponui-13-merokcu-2,2,5,11-rerpamernn-4,7,10-rpuokco-3-okca-5,8,11-
TpHa3aneHTaeKaH- 1 5-0mn) mppoTuANH-2-11)-3-METOKCH-2-MEeTHIIPOTIAHAMHUIO )-3 -

(heHUIMPOTIAHOBOH KUCIIOTBL

BoclTI(

K pactBopy (S)-metun 2-((2R,3R)-3-((S)-1-((6S,9S,128,13R)-12-((S)-BTOp-OyTHIN)-6,9-

0 O COZH

nuusonponui-13-merokcu-2,2,5,11-rerpamernn-4,7,10-rpuokco-3-okca-5,8,11-
TpHa3aneHTaeKaH- 1 5-0mn) mppoTuANH-2-11)-3-METOKCH-2-MEeTHIIPOTIAHAMHUIO )-3 -
¢denmnnponanoata (30 mr, 0,035 mmounb) B TT'® (1,0 M) nodasnsmu LiOH B Bome (1,0M, 0,8
min). CMech nepeMeIrBajy P KOMHATHON TEMITEPAType B TEUEHUE 35 MUHYT,
HenTpanuzoBaiu ¢ nomoilsio 0,5 MH3PO4 o pH 6, ynapusain u ouninany ¢ moMoIbio
kojioHouHOH xpomatorpaduu Ha Si0, (CH;OH/CH,Cl,/HOAC 1:10:0,01) ¢ monyueHuem
YKa3aHHOTO B 3arojioBke coenunenus (25,0 mr, 85% Boxon). KKX-MC (OCH) m/z paccy. st
C44H74N5010 [M+H]": 832,54, HaiineHo: 832,60.

IIpumep 109. Cunres (S)-2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-N, 3-mumernn-2-((S)-3-
MeTHJI-2-(MEeTHIaMHIHO )0y TaHAMH0 )OyTAaHAMHU IO )-3 -METOKCH-5-METHIIT €ITTAHO W)

MUPPOTHIUH-2-UT)-3 -METOKCH-2-METUIIPOTIAHAMHUO )-3 - HUIITPOTTAHOBOH KHCIOTHI.

JC AL,

0O O COH
K pactBopy (S)-2-((2R,3R)-3-((S)-l-((6S,9S, 12S,13R)-12-((S)-BTOp-0yTNN)-6,9-

nuusonponui-13-merokcu-2,2,5,11-rerpamernn-4,7,10-rpuokco-3-okca-5,8,11-
TpHa3aneHTaeKaH- 1 5-0mn) mppoTuANH-2-11)-3-METOKCH-2-MEeTHIIPOTIAHAMHUIO )-3 -
dermnmmponanoBoi kuciotTsl (25 mr, 0,030 mmonb) B auokcane (2,0 min) nobasnsm HCI (12,0
M, 0,6 mur). Cmech nepeMeInnBaIi Mpu KOMHATHON TeMrieparype B TedeHne 30 MUHYT,
pa30aBIsLTA AMOKCAHOM (4 MIT) ¥ TOJIyOJIOM (4 MIT), YIIApUBAIIU U OUHILNAJIH ¢ TOMOIIBIO
KOJIOHOYHOH xpomarorpaduu Ha C-18 konorke BIXKX, smoupys MeOH u Bonoit (L200 mm x
®20 MM, v =9). ma/muH, oT 5% metaHomna 10 40% metanosa 3a 40 MUH) C MTOJTy4YeHUEM
YKa3aHHOTO B 3arojioBke coenunenus (20,0 mr, Bbxon 90%). XKX-MC (3CH) m/z paccu. ans
C39oHesNsOs [M+H]": 732,48, naiineno: 732,90.
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IMpumep 110. Cuntes (S)-metun 2-((2R,3R)-3-((S)-1-((55,85,115,145,15R)-14-((S)- emop-
Oytun)-8,11-gumn3onponmi-15-metokcu-5,7,13-rpumerni-3,6,9,12-rerpaokco- 1 -pernn-2-okca-
4,7,10,13-Terpaazarentanekan-17-ou) MUPPOTUINH-2-H1)-3-METOKCH-2-METUIIPOTIAHAMH/IO )-

3-¢pennnmponanoara.

I QL

0 O CO,Me

K pacreopy MMAF-OMe (0,132 r, 0,178 mmounb, 1,0 5xB.) u ZL-ananuna (0,119 r, 0,533
mMmodb, 3,0 3kxB.) B 6e3sogroM JIXM (10 mu) mpu O °C mocnenosarensHo nobasmsmn HATU
(0,135 r. 0,356 mmoutb, 2,0 5kB.) u NMM (0,12 mi, 1,07 mmoisb, 6,0 3kB.). PeakiinoHHYO CMeCh
nepemetnBany npu 0 °C B Teuenue 10 MUHYT, 3aTeM HarpeBaiu O KOMHATHOH TeMrepaTypsl U
nepememinBain B TedeHne Houn. Cwmech pasdasmsumm JIXM u mpomMbiBaM BOJOH, H
HACBHIIIEHHbIM BOIHBIM DPAaCTBOPOM XJIOpHAA HaTpus, cymmiaud Hax Oe3BogHbiM NapSOs,
yHapyuBaJId U OYHUINAIN C TIOMOIIBIO KOJIOHOYHOH xpomarorpaduu Ha SiO; (20:1 IXM/MeOH) ¢
MOJIY4eHHEM YKa3aHHOTO B 3arojIOBKE COCAMHEHUS B BHAE OENOro MEHHCTOrO TBEPAOTO
semectsa (0,148 r, Bexon 88%). MC DCH m/z: paccuurano ans CsiH7oNeO1 [M+H]™ 951,6,
HaiimeHo 951,6.

IMpumep 111. Cunres (S)-metun 2-((2R,3R)-3-((S)-1-((3R,4S5,55)-4-((S)-2-((5)-2-((5)-2-
aMHUHO-N-METHIIIPOTIAHAMHUIO)-3-MeTHIIOyTaHAMI 10 )-N, 3-TuMeTHI0yTaHAMHIO )-3 -METOKCH-5-

METHJIT€TITAHOWIT ) TUP POJTUANH-2-HIT)-3-METOKCH- 2-METHIIPOTIAHAMHIO )-3-(DEHIIIITPOTIAHOATA.

HzN\ilf j?ﬁ(% e

0 0 CO,Me

K pactBopy (S)-MGTI/IJ'I 2-((2R,3R)-3-((S)-1-((5S,8S, 115,148, 15R)-14-((S)-e6mop-6ytun)-
8, 11-gum3onponui-15-merokcu-5,7,13-tpumernn-3,6,9,12-rerpaokco- 1 -heHnn-2-okca-
4,7,10,13-Terpaazarentanexan- 1 7-oua)muppoauIuH-2-1i)-3-METOKCH-2-METUIITTPOTIAHAMH/IO ) -
3-¢penmnmnponanoara (0,148 r, 0,156 mmoub, 1,0 sxBuB.) B MeOH (5 mu) nodasmsuiu Pd/C (0,100
r, 10% Pd/C, 50% BnaxHoCTH) B cocyae s runpuposanusi. CMech BCTPSXHBAIN B TEUCHUE 5
9acoB, 3aTeM (UIBTPOBAJIM Yepe3 Cioi nenura. PuiIbTpaT yHapuBaiy, NOJIy4dast YKa3aHHOE B
3aroJioBKe COeMHEeHHe B Bue Oenoro nmenuctoro Teepaoro Bemectsa (0,122 r, Berxox 96%).
MC 2CH m/z: paccunrano s C4sH73NgOo [M+H]" 817,5, naiineno 817,5.

ITpumep 112. Cunres (S)-2-((2R,3R)-3-((S)-1-((8S,1185,14S,178S,208S,21R)-20-((S)-BTOP-

OyTmn)-14,17-nuuzonponui-2 1-merokcu-8,11,13,19-rerpamernn-3,6,9,12,15,18-rekcaokco-5-
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nponuonamuno-4,7,10,13,16,19-rekcaazarpukoc- 1 -uH-23-0UT) MUPPOTUINH-2-1T)-3 -METOKCH-2 -

MeTHnnponaHaMI/U:[o)-3-@eHHnnponaHOBoix’I KUCIOTHI (A-4).

N3 0 B y—pn

Ad 0 A_! 0o_0 _O0 O coH

K coenunenmno (§)-mernn 2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((5)-2-((5)-2-((S)-2-ammH0-N-
METHJIPOTIAHAMUIO)-3 -MeTHIIOyTaHAMU 10 )-N, 3 - ANMETHIIOYTAHAMU IO )-3-METOKCH-5-
METHJIT €T TAHOWIT ) TUP POTUIANH-2-1JT)-3-METOKCH-2-METHIINPOTIaHAMUO )-3-(peHUIIIPOnaHoAT
(20 mr, 0,027 mmoub) B cMect DMA (2 mur) 1 0,1 M Na;HPOy, pH 8,0 (1 mur), noGasusiu (S)-
2,5-nmuokconuppoiuaus-1-un 2-((S)-2-(2,2-
IOUMPOTHOJIAMHUI0ALIETAMIIO JITponianaMu o )iponaHoart (20,1 mr, 0,046 MMOITB) TpeMst
MOPIIMSIMH B TEUEHHE 3 4acOB, a 3aT€M CMECh IEPEMELINBAIN B TEUCHHE JOTIOJHUTENbHBIX 12
yacoB. CMmech ynapusaiy, 1 ounmaiiu ¢ nomousio BOXKX ¢ odpamennoii ¢azoit (200 (L) mm x
10(d) mm, xosonka Cig, 10-100% anerorutpmi/Boaa 3a 40 MUHYT, V =8 MIJI/MUH) € TIOJTy4YE€HUEM
yKa3aHHOTO B 3arojioBke coenuHenus (22,1 mr, 78% soixox). MC OCH m/z: paccuuTano st
Cs3HgoNoO13 [M+H]™ 1050,58, Haiineno 1050,96.

ITpumep 113. Cunres (Z)-4-ruapazuHui-4-okcoOyT-2-eHO€BOH KHCIOThI, THAPOXJIOPUIHON

COJIN.
0O~_0 NH,NH,*HCl O O
A TDVA T HO\—/ NHNH,

K ruppasunruapoxmnopuay (7,00 r, 102,1 mmons) 8 DMA (100 mi1) noGasssiu
manenHoBbI anruapun (10,01 r). Cmeck nepeMenInBaniy B TEYCHUE HOYH, YIIAPUBAIH U
nepexkpuctauuzosbiBain B EtOH ¢ oOpa3oBaHneM yka3aHHOTO B 3arojioBke coenuHenus (12,22
r, BeIxox 92%). MC DCH m/z: paccuutano mst CsH7N>Os [M+H]™ 131,04, naiineno 131,20.

ITpumep 114. Cunres (25)-2-((2R,3R)-3-((25)-1-((11S,148S,178S,18R)-17-((S)-BTOp-OyTHN)-
11,14 muuzonpomnui-18-merokcu-10,16-mumerni-9,12,15-rpuokco-1-((6uc (2-(Z)-3-
kapOokcuakpuiruapasuamn)pocopmn) amuHo)-3,6-nuokca-10, 13,16-Tpuazankozan-20-omr)

MUPPOTUIUH-2-1T)-3 -METOKCH-2-METUINPOTIAHAMUIO )-3 -(peHIIIIPOTIAHOBOH KUCIOTHI (A-5).

i S A I AL A,

HOﬂNHNH 0 O COH

0) 0) A-5

K coenunennto (Z)-4-runpaznnni-4-okcoOyr-2-enoesoii kuciotrsl HCI cons (22,0 mr,

0,132 mmoub) B cmecu TT'® (5 mur) u DIPEA (10 mxi, 0,057 mmons) ipu 0 °C nobasmsiin POCIs
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(10,1 mr, 0,0665 mmoub). ITocne nepemermnBanus npu 0°C B TeueHue 20 MUH CMECh HarpeBaJIH
70 KOMHATHOH TEMITepPaTyphl U MPOIOJLKAN MTEPEMELTHBATH B TEUEHHE JOTIOJHUTEIbHBIX 4 .
3arem k cmecu pobassu (S)-2-((2R,3R)-3-((S)-1-((118,14S,178S, 18R)-1-amuno- 1 7-((S)- BTOP-
oyTmn)-11,14-muuzonponui-18-merokcu-10,16-qumernn-9,12, 15-tpuokco-3,6-1uokca-
10,13,16-Tpuazankocan-20-0mi1) MUPPOJUANH-2 WIT)-3-METOKCH-2-METHIITTPONIAHAMU/IO )-3 -
¢dermnmponanoByro Kucioty (60 mr, 0,067 mmoinb) u DIPEA (20 Mk, 0,114 mmounb). CMmech
nepemMetnany npu 50 °C B TeueHue HOUH, yIapuBaIU U ounLIany ¢ noMoinso BOXX ¢
obpamennoit dazoii (200 (L) mm x 10(d) mm, kononka Cig, 10-100% aneroHuTpui/Boaa B
teueHne 40 MUHYT, v =8 MJI/MHH) C TIOJIly4€HHEM YKa3aHHOTO B 3aroJIOBKe COenuHeHHs (25,6 Mmr,
31% Bbixom). MC DCH m/z: paccuurano st CssHgsNsgO1sP [M+H]™ 1195,59, naiineno
1196,10.

ITpumep 115. Cunres (S, E)-2-metun-N-(3-merunOyTaH-2-MInAEH) NpomaH-2-

cyabpoHaAMHUA.

NN
O )—<

K pactopy (S)-2-merunnponan-2-cynbpunamuna (100 r, 0,825 monb, 1,0 5x8.) B 1 1 TT'®
nobasnsuin Ti(OEt)4 (345 M, 1,82 moib, 2,2 3kB.) u 3-metun-2-6yranon (81 mu, 0,825 mois 1,0
9KB.) B atMoc(epe N; mpu K.T. PeakIIHOHHYIO CMeCh HarpeBaJiu 10 KHIEHUS ¢ OOpaTHBIM
XOJIOJWJIbHUKOM B TeueHue 16 4acoB, 3aTeM OXJIAKIaIN 10 KOMHATHOH TeMIepaTyphl 1
BBUTMBAJIN Ha JesHYI0 Boay. CMech puibTpoBaiu U ciioi Ha punsrpe npomeisamu EtOAc.
Oprannueckuii cIoi oTAeIsUH, CyIin Hax 6e3BoaHbIM Na;SO4 1 ynapuBaiu ¢ OJTy4YeHHUEM
OCTaTKa, KOTOPBIH OUYHINAIN BaKyyMHON neperoHkoi (15-20 mm. pr.cT., 95 °C) ¢ nonydeHuem
YKa3aHHOTO B 3aroJjioBke mpoaykra (141 r, 90% seixon) B BuAe *xkenroro macna. 1H AMP (500
MI'y, CDCls) 6 2,54 — 2,44 (m, 1H), 2,25 (¢, 3H), 1,17 (¢, 9H), 1,06 (an, J=6,9, 5,1 T', 6H).
DCHU MC m/z paccuntano gt CoHioNaNOS [M+Na]™ 212,12; naiigeno 212,11.

ITpumep 116. Cunres (2S,3S)-2-a3un0-3-METUINEHTAHOBOH KHUCIIOTHI.

K pactBopy NaNj3 (20,0 r, 308 Mmmoup) B cmecu Bozel (50 mit) u auxsopmetana (80 mi),
oxjaxkaeHHoro 1o 0 °C, meanenno nodasnsu THO (10 mu, 59,2 mmoss, 2,0 3kB.). [Tocne
no0aByieHus], peakKIMOHHYIO cMech nepemernnBaiy rmpu 0 °C B TedeHHe 2 4acoB, 3aTeM
OpPraHu4eckyro (pasy oTaesnsuim U BOIHYIO a3y SKCTParupoBaIU AUXJIOpMETaHOM (2 % 40 mi).
OO0pennHeHHbIE OpraHuyuecKkue (paspl MPOMBIBAIH HachIeHHbIM pacTBopoM NaHCO; n

UCTIOJIB30BAIH KaK €CTh. JINXJI0pMeTaHOBbIH pacTBOp TpudTopasuaa nodasnsiim k cmecu (L)-
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usoneinnna (4,04 r, 30,8 mmostb, 1,0 3kB.), KoCOs (6,39 1, 46,2 Mmmons, 1,5 3kB.), CuSO45H,0
(77,4 mr, 0,31 mmoib, 0,01 3kB.) B Boae (100 mut) u meranoste (200 mur). CMech epeMenuBaIn
IpHU K.T. B TedeHue 16 yaco. OpraHnyeckue pacTBOPHUTENN YAAISIIA MPH OHUKEHHOM
JaBJIeHUH, a BOIHYIO (pa3y pasdasisuiu Bogow (250 mi) u nonkucisiim 1o pH 6
xkoH1eHTpuposanHoil HCl, u pazbasisimu docdarasiv Oydepom (0,25 M, pH 6,2, 250 mu).
Bonnstii cnoii mpomsiBanu EtOAc (5 x 100 mi) nist yaanerust moOOYHOTO MPOAYKTa
cynbonamuz, a 3arem noakucism 10 pH 2 konnentpuposanHoi HCI, sxcrparuposanu EtOAc
(3x150 mu). O6penuHEeHHBIE OpraHUYeCKHe CIOU CyLTHN Haj 0e3BoaHbIM Naz SOy,
(UIBbTPOBAIH U YHapUBAIH, TIOJyYask YKa3aHHBIHN B 3arojoske npoaykr (4,90 r, erxox 99%) B
Buzie Hecusernoro macaa. 'H SIMP (500 MTI'u, CDCls) & 12,01 (¢, 1H), 3,82 (n, J= 5,9 'y, 1H),
2,00 (mom, J=10,6, 8,6, 5,5, 1H), 1,54 (n.xB.11., J= 14,8, 7,5, 4,4 ', 1H), 1,36 — 1,24 (m,
1H), 1,08 — 0,99 (m, 3H), 0,97 — 0,87 (M, 3H).

ITpumep 117. Cunre3 D-N-MeTUNNUNIEKOTUHOBON KUCIOTHI.

1|V '""’COZH

K pactBopy D-nunekonuaoBoi kuciaotsl (10,0 , 77,4 mmoss, 1,0 5kB.) B meTanoe (100
M) nobasisuin popmanbaerun (37% oaubiid pactBop, 30,8 mi, 154,8 mMob, 2,0 3KB.), 3aTeM
Pd/C (10% macc., 1,0 r). Peakimonnyto cmech nepemernnsany B armochepe Ha (1 atm) B
TEeYeHHE HOYH, a 3aTeM (PUIIBTPOBAIIN Yepe3 LEIHUT, IPOMBIBAs CJION Ha (UIBTPE METAHOJIOM.
QubTpaT yrnapuBaau NPy MOHMKEHHOM JIABJICHHUH, MTOJTy4Yasl YKa3aHHOE B 3ar0JIOBKE
coenunenue (10,0 r, Beixon 90%) B BuAe 0€10ro TBEpAOTro BEIIeCTBa.

ITpumep 118. Cunres (R)-nepdrophenun 1-merunnunepuans-2-kapOokcunara.

()

ITI “1CO,CFs

K pactBopy D- N- meTunnumnekosuHoBO#H kucaoTsl (2,65 1, 18,5 mmone) B EtOAc (50 M)
nobasisun nentagpTopdenon (3,75 r, 20,4 mmonb) 1 DCC (4,21 1, 20,4 mmonb). PeakrioHHy 0
cMecCh NepeMeIInBajIy IPH KOMHATHOH TeMIeparype B TeueHne 16 Jacos, a 3aTeM (UIbTPOBAIN
yepes uenut. Croit Ha punbTpe mpombiBasiu 10 M1 EtOAc. @unbTpat NCnoNb30BaIu s
crenyromen cranun 0e3 panpHelnei ounctk nin ynapusaauss. MC DCH m/z BeraucineHo ans
C13H13FsNO, [M+H]"™ 309,08; naiineno 309.60.

ITpumep 119. Cunres neppropdernn 2-(TMMETUIAMUHO )-2-MEeTUIIPOIIaHOATA
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K pactBopy 2-(qumMeTHiIaMHuHO)-2-MeTHIponaHoBoi Kuciotsl (5,00 T, 38,10 Mmoutp) B
stunagerare (200 mi) mpu 0 °C nobassiu 2,3,4,5,6-nentadropdpenon (10,4 r, 57,0 Mmmons) ¢
nocnenyroumm nodasiaernem DIC (8,8 mi, 57,0 Mmmornb). PeakiimoHHYIO cMeCh HarpeBaiii 0
KOMHATHOM TEMITepaTyphl, NEPEMEIINBAIN B TEUEHHE HOUU U PUIbTpoBain. @uibTpar
yIapuBaIy, TOJIy4asl ykasaHHoe B 3arosiopke coenuHerne (12,0 r,> 100% BrIxoxd), KOTOpOE
UCTIOJIb30BAJTN HA CIeNyroIel ctaauu 0e3 nononautepHou ounctku. MC DCH m/z BrraucieHo
nis C1oHi3FsNO, [M+H]™ 298,08; naiineno 298,60.
ITpumep 120. Cunres 2,2-1U3TOKCUITAHTHOAMUIA.

OFLt
EtO NH,

S

2,2-nuatokcuaneronutpu (100 1, 0,774 moub, 1,0 5KB.) CMEIIMBAJIN C BOJHBIM PACTBOPOM
(NH4)2S (48%, 143 mu, 1,05 monb, 1,36 3xB.) B Meranoue (1,5 1) mpu KOMHaTHOH TeMmepaType.
Ilocne nepememnBanus B TeueHUe 16 4acoB, pEaKLMOHHYIO CMECh YIIapUBAJINA U OCTATOK
PaCTBOPSIN B JUXJOPMETaHe, MPOMbIBAJIN HACHIIEHHBIM BOAHBIM pacTBopoM NaHCO; u
HACBIIIEHHBIM BOJHBIM PACTBOPOM XJIOPU/A HATPHS, CYIIUIN Haa O0e3BoaHbIM NapSO4 1
ynapuBaii. OCTaToOK pacTUPAH CO CMECHIO PACTBOPUTENEH NMETPOICHHBIN dPUp U
muxyopmetas. [Tocne GpunbTpoBaHus MoTy4dany XKelaeMblil YKa3aHHBIN B 3ar0JIOBKE MPOAYKT B
Buzie Henoro Teepaoro semectsa (100 r, Berxox 79%). 'H SAMP (500 MI'y, CDCl3) § 7,81 (n, J =
71,1 I'y, 2H), 5,03 (¢, 1H), 3,73 (n.x8., J=9,4, 7,1 I'u, 2H), 3,64 (n.xB. J= 9,4, 7,0 'y, 2H), 1,25
(t,J=17,1Tu, 6H).

ITpumep 121. Curres 3TN 2-(AU3TOKCUMETHIT)THA30J-4-KapOoKcniara.

OEt

N
EtOJ\(/ CO,Et
S] 2

90 r monekynapHbIX cuT (3A) mobassamm k cMecu 2, 2-ausTokcusTanTHoamunaa (100 r, 0,61
Moutb, 1,0 3kB.) u sTUnOpommupysara (142 mi, 1,1 moie, 1,8 3x8.) B 1 1 EtOH. Cmech
HarpeBaJii 10 KUITEHUs1 ¢ OOPaTHBIM XOJIOAMIBHIKOM (BHYTPEeHHsIA TemMneparypa okojio 60 °C) B
TeueHne | Jyaca, 3aTeM yAaJsUTH 3TAHOJ HA POTOPHOM HCHApUTENIe U OCTATOK PACTBOPSUIN B

auxyopMeraHe. TBepaoe BemecTBo OTGUIBTPOBBIBAIN U (PUIBTPAT YIIAPUBAIH, U OUHUILAIH C
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MOMOIIIBIO KOJIoHOUHOU xpomaTorpaduu (IT3/EtOAc 5:1-3:1), mony4das yka3aHHOE B 3aroJIOBKE
(Tnazonkapbokcunar) coenunenne (130 r, Beixon 82%) B BHIE JKEITOTO Macia.

IMpumep 122. Cuntes 3T 2-hopMunTrazon-4-kapObokcumara.

0]

HJl\SfiV/)’COZEt

K pactBopy 2-(ausToxcumerni)tuason-4-kapookcunara (130 r, 0,50 Mo B anerone (1,3
L) no6asmstmu 2 H HCI (85 mu, 0,165 monb 0,33 3kB.). PeakiinoHHy0 cMech HarpeBau 10
KUTIEHHSI ¢ OOPaTHBIM XOJIOAUIIBHUKOM (BHYTPEHHsI Temneparypa okojio 60 °C),
KOHTPOJINPOBAIIH ¢ MoMoIbio aHanu3a TCX 10 MOTHOro pacxonOBaHUS HCXOAHOTO BEIIECTBA
(oxoo 1-2 4). ALETOH yAaJsuii Py NOHM)KEHHOM JaBJICHHH U OCTaTOK PacTBOPSUIU B
muxynopmerane (1,3 L), mpomsiBann HackiueHHbIM pacTBopoM NaHCOs, BooOl 1 HACBILIIEHHBIM
BOJIHBIM PaCcTBOPOM XJIOPHZIA HATPHsL, a 3aTeM Cylrui Hag 0e3BoaHbiM NaxSO4. PacTeop
($uIbTPOBAIH U YHAPUBAIU NPU NOHWKEHHOM AaBlieHNH. HeounieHHbIH NPOAYKT OYUINATH C
MIOMOIIBIO NIEPEKPHUCTALTH3ALMH U3 IETPOJICHHOT0 3Hpa U AUSTHIOBOTO 3(upa, moaydas
yKa3aHHOE B 3aroJIOBKe CoellMHeHue B Buse Oenoro Teepaoro semectsa (40 r, 43% soixon). 'H
SAMP (500 MI'u, CDCl3) & 10,08 — 10,06 (m, 1H), 8,53 — 8,50 (M, 1H), 4,49 (xB, J=7,1 I'r, 2H),
1,44 (1, J= 7,1 T'y, 3H). 9CU MC m/z paccuurano a1 C7HsNO3S [M+H]" 186,01; naiineno
186,01.

ITpumep 123. Cunres stun 2-((R,E)-3-(((S)-Tper-OyTuncynbhpuHm) ©IMUHO)- 1 -rugpokcu-4-

METHJITIEHTUI) THAa30J-4-KapOokcniara.

OH
N= N CO,Et
é\\O S \/7’ 2

K pacreopy mumzonporuiaamuna (121 mi, 0,86 mons 4,0 5kB.) B cyxom TI'® (300 mu)

‘Bu”

noGassny #-Oytwnurui (2,5 M, 302 mi, 0,76 mons, 3,5 skB.) npu -78 °C B atmocdepe No.
Peakunonnyto cmech Harpesanu 10 0 °C B Teuenne 30 MUHYT, a 3aT€M CHOBA OXJIAXKAAJH JI0 -78
°C. Hobasnsnu (S, E)-2-metnn-N-(3-merundyras-2-unuaeH)nponan-2-cynbhpoHamun (57 1, 0,3
Moutb, 1,4 3kB.) B TT'® (200 mun). PeakimoHHY0 CMeCh epeMenInBaiu B TeueHre 1 Jaca nepen
nobasnenuem o karsim CITi(O*“Pr)s (168,5 1, 0,645 mons, 3,0 5xB.) B TI'® (350 mu). ITocne
nepeMeInBaHus B Te4eHHe | "aca, mo KarisiM 1o0aBIsiTi ST 2-(hopMIIITHA30I-4-
kapOoxkcunar (40 r, 0,215 monb, 1,0 3kB.), pactBopenHsbiit B TT'® (175 mi1) u mosy4eHHYO
PEaKLIMOHHYIO CMECh NIEpEMEIINBAIIH B TEUSHHE 2 YaCOB. 3aBEPLICHUE PEAKIIUH ITOKA3aJl aHAIN3

TCX. B peakimoHHYI0 cMeCh TOOABIISLTA CMeCh YKCYCHOH KucaoThl u TT® (06/06 1:4, 200 mi),
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3aTeM BBUIMBAJIU B JIENSHYIO Boay, skcTparupoBaiu EtOAc (4 x 500 mn). Opranudeckyro dasy
MIPOMBIBAJIM BOJOW U HACBHIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPUS, CYLIMIIA HAJ
6e3BoaabM NapSO4, punbrpoBanu u ynapusaiu. OCTaToK OUHUINAIH KOJJOHOYHOH
xpomatorpadueit (JIXM/EtOAc/ITD 2: 1:2), nony4asi ykazaHHOE B 3aroyioBke coenunenue (60 r,
BBIXOM 74%) B BUAe 6ecipeTHoro macna. 'H SIMP (500 MI'y, CDCLs) § 8,13 (c, 1H), 6,63 (1, J =
8,2 ', 1H), 5,20 — 5,11 (m, 1H), 4,43 (xB, J= 7,0 'y, 2H), 3,42 — 3,28 (M, 2H), 2,89 (a.1., J=
13,1,6,5Tu, 1H), 1,42 (r, J=7,1 T, 3H), 1,33 (¢, 9H), 1,25 - 1,22 (M, 6H). 3CU MC m/z
paccuurano aus CisHsNaN204S; [M+Na]™ 397,13, naiineno 397,11.

ITpumep 124. Cunres stun 2-((1R, 3R)-3-((S)-1, 1 -numermmruncynspunamumo)-1-

THIPOKCH-4-METHIINIEHTIIT) THA30J-4-KapOoKcuara.

OH
HIN ’i\}—COZEt

Bu” S‘\O S

Pactop atun 2-((R,E)-3-(((S)-Tper-OyTuncynbhpuHUI) MMIHO)- | -runpokcu-4-
METHJITEHTUT) THa30I-4-kapOokcunata (23,5 r, 62,7 mmounb), pactBopeHHoro B TT'® (200 mi),
oxjaxkaamu 1o -45 °C. Meanenno nobasnsmu Ti(OEt)4 (42,9 mn, 188 mmons, 3,0 3xB.). Ilocie
3aBeplIeHUs 10OABIEHHS CMECh ITEPEMEIINBAIIH B TeueHHe | yaca 1o 1o0aBlIeHHst OPLHSIMHE
NaBHy (4,75 1, 126 mmounb, 2,0 3kB.). PeakiinonHyto cMech nepemernnsainy mpu -45 °C B
tedeHue 3 yacoB. AHanu3 TCX nmokasan He MOJHOe pacXoA0BaHNE HEKOTOPBIX HUCXOAHBIX
BemiecTB. B peakunonnyto cmech BiuBanu HOAcC/TT'® (06/06 1:4, 25 mu), 3atem EtOH (25 mu).
Peakunonnyro cmech BeutuBany Ha Jen (100 r) u HarpeBaan 10 KOMHATHON TEMITEPATYypPhL.
[Tocne ¢punbTpoBaHUH Yepe3 LETUT OPraHUIEeCKyIO a3y OTHENSIN U IPOMBIBAIH BOIOH, U
HACBHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPU/A HATPHS, CYIIHIN Haa O0e3BoaHBIM NazSOy,
¢unbTpoBan U ynapusanu. OCTaTOK OUUINAIH C TOMOIIBIO KOJIOHOYHOH Xpomarorpadun
(EtOAC/PE 1:1) c mony4eHneM yka3aHHOTO B 3aroyioBke npoaykra (16,7 r, 71% BbIxon) B BUAe
6enoro Teepaoro Bemectsa. 'H SIMP (500 MI'u, CDClL) § 8,10 (¢, 1H), 5,51 (1, J= 5,8 T'y, 1H),
5,23 - 5,15 (m, 1H), 4,41 (xB, J=7,0 'y, 2H), 3,48 — 3,40 (m, 1H), 3,37 (n, /= 8,3 'y, 1H), 2,29
(r,J=13,0I'y, 1H), 1,95 - 1,87 (M, 1H), 1,73 — 1,67 (m, 1H), 1,40 (1, /J=7,1 I', 3H), 1,29 (c,
9H), 0,93 (n, J=7,3 'y, 3H), 0,90 (1, /= 7,2 T'u, 3H). 3CHU MC m/z paccuntano ans
C16H2sNaN204S,; [M+Na]™ 399,15, naiineno 399,14.

ITpumep 125. Cunres runpoxiopuna 3tui 2-((1R, 3R)-3-amuno- 1 -runpokcu-4-

METHJITIEHTUI) THAa30J-4-KapOokcniara.
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K pactBopy stun 2-((1R, 3R)-3-((S)-1,1-mumernmatuncynbhpuHamMuno)- 1 -rugpokcu-4-
METHJITEHTUT) THa30I-4-kapOokcunata (6,00 r, 16,0 mmons, 1,0 5kB.) B 3Tanoie (40 mu)
memnenHo nodasinsiu 4 H. HCI B muokcane (40 mur) mpu 0 °C. PeakinoHHOM cMecu AaBaiv
HAarpeThbCsi 10 KOMHATHON TEMIIEPaTyprl U NEPEMEIINBAIN B TEUEHHE 2,5 4aCOB, 3aT€M
yIapuBaJIM U PACTHPAIU C NeTposieliHbIM 3hupoM. benoe TBepaoe ykasaHHOE B 3aroJioBKe
BernecTBo (4,54 1, 92% BbIX0a) coOMpaM U UCTIOTB30BAJIN Ha CIIEAYIOIEH CTaIuu.

ITpumep 126. Cunres stun 2-((1R,3R)-3-((2S,35)-2-a3uno-3-MeTunneHTaHaMu1o)- 1 -

TUIPOKCH-4-METHIIIEHTIT) THa30J1-4-KkapOoKcuara.

0 OH
N N CO,Et
W H S \/)’ ?

(25,3S)-2-a3uno-3-MeTHINeHTaHOBYIO KUCIOTY (5,03g, 28,8 MMoub, 2,0 3KB.) pacTBOPSIIH B
TT'® (120 M) 1 oxmmaxkganu a0 0 °C, Kk KOToOpoMy ToclieioBaTeIbHO o0aB st NMM (6,2 mu,
56,0 mmoub, 4,0 5kB.) 1 uzobyTmxnopdopmuar (3,7 mi, 28,8 Mmoinb, 2,0 5kB.). PeakiinoHHyro
cmech nepemeninsany npu 0 °C B tedenue 30 MuHyT u nipu K.T. 1,0 4., a 3aTeM cHOBa
oxyaxkaamu 1o 0 °C. Topuusmu gobassuim rugpoxiopun 3t 2-((1R,3R)-3-amuno0-1-
TUIPOKCU-4-METHIIIEHTIT) THa30J -4-kapOokcunar (4,54 r, 14,7 mmons, 1,0 5kB.). [Tocie
nepeMetnBanus npu 0 °C B TeueHue 30 MUHYT, peaKLIMOHHYIO CMECh HAarpeBau 10 K.T. U
nepeMeInBajy B TeueHrne 2 4acoB. B peakimonHyro cmech nodasisumu soay npu 0 °C u
PEaKLIMOHHYIO CMECh 3KCTPArupoBajy STHIALETaTOM Tpu paza. OObennHEHHbIE OpraHUYeCKUe
ciou nnpomeiBani 1 H HCI, vaceimenasiv pactBopoM NaHCO; 11 HaChIIIIEHHBIM BOIHBIM
pPacTBOPOM XJIOpUAA HATPUs, Cymuy Hax 06e3BoaHbM NaxSO4, GUIbTpoBaIn U yapuBaiu.
OcTtaTox oYHIIaIN C MOMOIIBIO KOJIOHOUHOU XpoMarorpaduu (0-30% EtOAc/PE) ¢ nonyuernem
0eyoro TBEPOrO BEIeCTBA YKa3aHHOTO B 3arojioBke coenunenus (4,55 r, 74% BbIxon).

Ipumep 127. Cunres stun 2-((1R, 3R)-3-((2S, 3S)-2-a3uno-3-merunnenranaMuno)-4-

MeTHJI- | -((TPUITHIICHIIIIT) OKCH )ITEHTHIT) THA301-4-KapOOoKcHara.

OTES

0
Ns., N N
| ! J)—COZEt
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K pactBopy atun 2-((1R,3R)-3-((2S,3S)-2-a3uno-3-MmeTunmneHTanaMuo)- 1 - ruapoxcu-4-
METHJINIEHTUI)THa30-4-kapookeniara (5,30 r, 12,8 mmors, 1,0 s3kB.) B CH2Cly (50 M)
nobasisun mmunaszon (1,75 r, 25,6 mmoib, 2,0 3kB.), 3aTeM xyopTpusTiickiIad (4,3 mi, 25,6
MMOJIb, 2,0 3kB.) ipu 0 °C. PeakIMOHHY0 CMECh OCTABJISUIM HArpeBaThes 10 K.T. B Te4eHue |
Yaca U MepeMEeLINBAIU ellle B TEYSHHE OJHOTO JOTIOJHUTENBbHOTO Yaca. K peakioHHOH cMecu
n00aBIISTN HACHIIEHHBIH PACTBOP XJIOPUAA HATPHSI, OPTaHUYECKHIA CJION OTIENSITH, a BOJHBIN
cnoii skctparuposanu EtOAc. O0bennHeHHbIe opraHnyueckue paspl Cymmiy, GUIbTPOBAIIH,
yIapuBaJIM NPY OHWKEHHOM JABJICHHH U OYHIIANHN C MOMOIIBIO KOJOHOYHOH Xpomarorpaduu ¢
rpaguerToM 15-35% EtOAc B merposieliHOM 3¢upe ¢ MOJydeHHEM YKa3aHHOTO B 3ar0JIOBKE
npoxaykra ( 6,70 r, Beixoz 99%) B Buze Henoro Teepaoro semectsa. 'H IMP (500 MT'u, CDCls)
0 8,12 (¢, 1H), 6,75 (n, J= 8,0 ', 1H), 5,20 — 5,12 (m, 1H), 4,44 (xB, J= 7,0 I'u, 2H), 4,06 —
3,97 (m, 1H), 3,87 (n, /=3,8T'u, 1H), 2,14 (n, J=3,8 ', 1H), 2,01 — 1,91 (m, 3H), 1,42 (1, J =
7,1 T'u, 3H), 1,34 — 1,25 (m, 2H), 1,06 (1, /= 6,8 T'y, 3H), 1,00 — 0,93 (M, 18H), 0,88 (an, J =
19,1, 6,8 ', 6H). 9CU MC m/z paccuntano mist C24HisNsO4SSi [M+H]" 526,28, HaiineHo
526,28.

ITpumep 128. Cunres stun 2-((1R,3R)-3-((2S,35)-2-a3uno-N, 3-auMeTmimneHTanaMuIo )-4-

MeTHJII- | -((TPUATHIICHITIIT)OKCH)TIEHTHIT) THa30J1-4 KapOoKcHiaTa.

o 9 OTES

o, N

SN Z°\_CO,Et
Y,

w

Pactop atun 2-((1R,3R)-3-((2S,3S)-2-a3uno-3-MeTunnearanaMuo )-4- MeTui-1-
((TpYSTUIICHITMIT)OKCH ) TEHTHIT ) THA30J1-4-kapOokcminara (5,20 r, 9,9 mmons, 1,0 s5kB.) B TT'® (50
MT) oxjasknanu 1o -45 °C u nodasnsin KHMDS (1M B Tonyoste, 23,8 mu, 23,8 mMous, 2,4
3kB.). [Tonyuennyto cmech nepemernnBany npu -45 °C B Tedenne 20 MUHYT C TIOCIETYFOIITUM
nobasnenuem oarncroro metmna (1,85 mi, 29,7 mmosb, 3,0 3kB.). PeaknoHHy0 cMech
HarpeBaJii 10 KOMHATHOH TeMIepaTyphl B Te€UeHHE 4,5 4acOB, 3aT€M B PEAKIUIO 10OaBIISLITH
EtOH (10 mu). Heounmmennsiii npoaykr pasbasisiin EtOAc (250 mur) u mpombiBaiu
HACBIIIEHHBIM BOJHBIM pacTBOpoM xjopuna Hatpus (100 mur). BoxHblit ci10#i skcTparupoBaiu
EtOAc (3 x 50 mur). Oprannueckue CIou CyIWIH, (GHUIBTPOBAIH, YIAPHUBAIHA U OYHINAIN HA
KOJIOHOYHOH xpomarorpaduu ¢ rpaguerTom 15-35% EtOAc B nerponeitHom s¢upe ¢
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke npoaykTa (3,33 r, Beixon 63%) B BUIE CBETIIO-KEITOTO
macna. 'H AMP (500 MI'u, CDCls) & 8,09 (¢, 1H), 4,95 (1, J = 6,6 T'n, 1H).4,41 (xB, J=7,1 'Ly,
2H), 3,56 (n, J=9,5Tu, 1H), 2,98 (¢, 3H), 2,27 — 2,06 (M, 4H), 1,83 — 1,70 (m, 2H), 1,41 (1, J =
7,2 T'y, 3H), 1,29 (anm, J = 8,9, 6,8, 1,6 I'u, 3H), 1,01 (n, J= 6,6 I'y, 3H), 0,96 (ar, J = 8,0, 2,9

200



10

15

20

25

I'n, 15H), 0,92 (n, J = 6,6 I'u, 3H), 0,90 (n, J= 6,7 I'n,3H). 9CHU MC m/z paccunTano aus
C25H46N504SSi [M+H]™ 540,30, Haiineno 540,30.

ITpumep 129. Cunres stun 2-((3S,6R,8R)-3-((S)-Brop-OyTiin)-10,10-ausTin-6- u30mponui-
5-metui-1-((R)-1-metunmunepunun2-un)- 1,4-nuokco-9-okca-2,5-nuasa- 1 0-cunanonexkan-8-
1) THa30J-4-kapOokcuIaTa.

oy, "". N
N N = N>CO,Et
I g \\‘ﬁl Sj 2

Cyxoii Pd/C (10% macc., 300 mr) u stun 2-((1R,3R)-3-((2S,3S)-2-a3uno-N, 3-
IUMETHIIITEHTAHAMUIO )-4-MeTHI- | -((TPUI THIICHITIIT ) OKCH) IEHTHI ) THa30J1-4-kapOokeunar (3,33
r, 6,61 Mmmonb) nobasnsm k (R)-nepdropdennn 1-mernnmunepunns-2-kapookcunat B EtOAc.
PeakunoHHYI0 cMech TiepeMeInnBalIy Mpu aTMocdepe BOAOpOoaa B TeUeHUe 27 4acoB, a 3aTeM
(bUIBTPOBAIH Yepe3 CIION LIeJUTa, TPOoMbIBasi ocanok Ha puiabTpe EtOAc. O0benuHeHHbIe
OpraHuYecKHe MOPLHY YIAPHUBAIH U OYHIIAIH € TIOMOIIBIO KOJIOHOYHOH XpoMaTorpadpuu ¢
rpaaueHToM 0-5% metanona B EtOAc ¢ mosydeHneM yKa3aHHOTO B 3aroJyioBke npoaykra (3,90 r,
86% Boixon). ICHU MC m/z paccuurano aiust C3HsoN4OsSSi [M+H]" 639,39, naiineno 639,39.

ITpumep 130. Curres stun 2-((1R,3R)-3-((2S,35)-N, 3-numernn-2-((R)-1-meTun

NUTIEePUANH-2-KapOOKCaMUA0)TIEHTAHAMHO )- | -THIpOKCH-4-METHIIIEHT ) THA30J1-4-

KapOokcHara.
H O OH
2, N’I N
N~ ™ “ N z E
N | T )—CO:Et

w

Otun 2-((3S,6R,8R)-3-((S)-BTOp-OyTHi)-10,10-1131H1-6- m30nponii-5-metni-1-((R)-1-
METHJIUIEePUANH-2-1)- |,4-1rnokco-9-okca-2,5-nuasza-10-cuganonexan-8-mn)tnazon-4-
kapbokcunar (3,90 r, 6,1 MmoJIb) pacTBOpsin B obeckucioposkennol cmecu AcOH/Bona/TT'®
(06/06/06 3:1:1, 100 M), 1 IepeMeITBaIH MPH K.T. B Te4eHHEe 48 4acoB. 3aTeM peakIIHOHHYIO
CMeCh YIapUBaJIM M OYUIIAIH C TIOMOIIBIO KOJIOHOUHOH Xpomarorpaduu (2:98 mo 15:85
MeOH/EtOAc) ¢ nojiydeHreM yKa3aHHOTO B 3arojioBke coenuHenus (2,50 r, 72% BrIxon depe3
2 cragun). DCHU MC m/z paccuutano mst CarsHasN4OsS [M+H]™ 525,30, maiineno 525,33,

IIpumep 131. Cunres 2-((1R,3R)-3-((2S,35)-N,3-mumernn-2-((R)-1-metnnnunepuans-2-

KapOOKCaMUIIO )TEHTAHAMUJIO )- | -TUIPOKCH-4-METHIIITEHTHIT ) THA301-4-KapOOHOBOH KUCIIOTHI.
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Bonwnwrit pacteop LiOH (0,4 N, 47,7 mu, 19,1 mmonb, 4,0 3kB.) 100aBIsUIH K paCTBOPY ATHII
2-((1R,3R)-3-((25,35)-N,3-gumerni-2-((R)- 1 -metnn nunepuana-2-kapbokcaMuo)-
NEHTaHAMUIO)- | -THAPOKCH-4-MeTHIIIIEHTHI ) THa30d1-4-kapOokcunara (2,50 r, 4,76 mmous, 1,0
3KkB.) B quokcane (47,7 mu) npu 0 °C. PeakIIMOHHYIO CMeCh MePEMEIINBAIN TIPU K.T. B TEUCHUE 2
4acoB, a 3aTeM ynapuBaiu. Xpomartorpaduueckas ourctka Ha kojioHke ¢ Si0; (100% CH,Cly,
3atem CH,>Cl,/MeOH/NH4OH 80:20:1) naBana ykazaHHOe B 3arojioBke coennaenue (2,36 T,
BbIX0Z 99%) B Bune amopdHoro teepaoro Bemectsa. JCH MC m/z paccunTtano amns
C24H41N4O0sS [M+H]" 497,27, naiineno 497,28.

ITpumep 132. Cunres 2-((1R,3R)-1-aneroxcu-3-((2S,3S)-N,3-mumernin-2-((R)-1-

METHJITUIIEPUINH-2-KapOOKCAMU/IO )IIEHTAHAMU O )-4-METHIITIEHTUIT) THA30J1-4-KapOOHOBOH

,,,1 ; i LI, & con

KHCJIOTHI.

RO

K pactBopy 2-((1R,3R)-3-((2S,35)-N,3-numernn-2-((R)-1-meTmnmunepuany-2-
KapOOKCAMUIIO )TEHTAHAMUJIO )- | -TUIPOKCH-4-METHIIITEHTHIT ) THA301-4-KapOOHOBOH KUCITOTHI
(2,36, 4,75 mmonp) B upuaune (50 mi) mpu 0 °C, MeaneHHO 700aBISIIN YKCYCHBIN aHTHIPHL
(2,25 mn, 24 mMonb). PeakIIMOHHYIO CMeCh HarpeBajf O KOMHATHOH TeMIepaTypbl B TEUEHHE 2
4acoOB U NEpEeMEIINBAJIH PH K.T. B TeueHHe 24 yacoB. PeakIMOHHYIO CMeCh ynapuBajiu U
OCTaTOK OUYHMINAIH ¢ IOMOLIbI0 oOpatieHHo-(pa3zoBoit BOXKX (kononka Cig, 50 MM (1) x 250
(M), 50 ma/muH, 10-90% aneTroHUTPHII/BONA B T€UEHHE 45 MUH) € TIOJyUYE€HUEM YKa3aHHOTO B
3aroyioBke coenuHenus (2,25 r, Berxon 88%) B Buzne aMmopdHOro 0enoro TBEpIOro BELIECTBA.
DCHU MC m/z paccuntano s CasHasNsOsS [M+H]™ 539,28, Haiineno 539,28.

IIpumep 133. Cunres (1R,3R)-3-((2S,35)-N, 3-mumernn-2-((R)-1-merunnunepuans-2-

kapOoKcaMUI0) meHTaHAMUIO )-4-MeTrJI- 1 -(4-(eppTopOeH3OMIT ) THAZ0JI-2- 1T ) TEHTHIIALIETATA.

oy
‘u,, "I‘ N O
O A

o S OC¢Fs

K pactBopy 2-((1R,3R)-1-auerokcu-3-((2S,35)-N, 3-numernn-2-((R)-1-merunnunepuans-

2-kapOOKCaMHIO )IIEHTAHAMUAO )-4-METHINIEHTHIT)THA301-4-kapOoHOBOH kucnoTel (860 mr, 1,60
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mMMmodb, 1,0 3kB.) B nuxnopmerane (20 mun) nobasisuin nerrapTopdenon (440 mr, 2,40 MMoub,
1,5 skB.) u N,N'-nunzonponuikapdboarmmumug (220 mr, 1,75 mmods, 1,1 3xB.) mpu 0 © C.
PeakunoHHYI0 cMeCh HarpeBaii 10 KOMHATHOM TeMIepaTyphl U MEPEMEIINBAIN B TCUCHHE
Houu. [locne ynaneHust pacCTBOPUTENS IPU MOHIKEHHOM JIABJICHUH PEAKLIMOHHYIO CMECh
pazbassuii EtOAc (20 M), 3ateM GpuabTpoBaiu Yepes Heaut. GuibTpaT ynapubaiu U
OYHMIIAJIU C TIOMOIIBIO KOJIOHOYHOU XpomaTorpaduu Ha Si0; (ot 1:10 mo 1:3 EtOAc/IXM),
noJTy4asi yka3aHHOe B 3arojioBke coeauaenue (935,30 mr, Beixon 82%), koTopoe
HETIOCPEACTBEHHO UCTIONB30BaNH Ut cienyromei ctanuu. MC OCH m/z BeraucieHo s
C32H4FsN4O6S [M+H]"™ 704,28, Haiineno 704,60.

ITpumep 134. Cunres stuna 2-((6S, 9R, 11R)-6-((S)-BTop-OyTiin)-13,13-ausTHrn-9-
usonponui-2,3,3,8-rerpamerun-4,7- nruokco-12-okca-2,5,8-Tpuasa-13-cunanenraaexkan- 1 1-um)

THa30J-4-kapOokcumara.

H OTES

X OQ
N 2, N
N r N = '>CO,Et
/0 <| W

w

Cyxoii Pd/C (10 mac.%, 300 mr) u atun 2-((1R, 3R)-3-((2S, 3S)-2-a3uno-N, 3-
IUMETHIIITEHTAHAMUIO )-4-MeTHI- | -((TPUI THIICHITIIT ) OKCH) IEHTHI ) THa30J1-4-kapOokeunar (3,33
r, 6,16 MMoIB) nobaBsM K iephTopdeHn 2-(TMMETHIIAMUHO)-2-MeTrinponadoary (~ 2,75 r,
1,5 sxB. HeountnenHoro) B EtOAc. PeakimoHHYIO CMeCh TIepeMelTuBajIn pu atMocdepe
BOZOPOJa B TeueHue 27 4acoB, a 3aTeM (PUIIbTPOBAIH Yepe3 CJION LeJUTa, MPOMBIBasi OCAAOK Ha
¢unbTpe EtOAc. OOpennHeHHbIe OpraHUYeCcKUe TIOPLUUH YIIAPUBAIN U OYHIIATN KOJOHOYHON
xpomarorpadueii ¢ rpaguentom 0-5% meranona B EtOAc ¢ nosydeHneM yka3aHHOTO B
3arosioBke mponykra (3,24 r, Beixon 84%). 3CHU MC m/z paccuurano aist C31HsoN4OsSSi
[M+H]" 626,39, HalineHo 626,95.

ITpumep 135. Cunres stuna 2-((1R,3R)-3-((25,35)-2-(2-(aumeTnnaMuHo )-2-
METHJIIPOTIaHaMH10)-N, 3-TUMETHINEHTAaHAMUAO )- | -THAPOKCHU-4-METHIIIEHT T ) THA301-4-

KapOokcHara.

H
\K(N‘OUiN

N N =\ _CO,Et
/0O ¢| Waee

w

Otun 2-((6S, 9R, 11R)-6-((S)-BTop-OyTHin)-13,13-mu3Tnn-9-m3onponun-2,3,3,8-
TeTpameTii-4,7-nuokco- 12-okca-2,5,8-rpuasa-13-cunanenranexas- 1 1-wmn) tnazon-4-
kapOoxcunar (3,20 T, 5,11 MMOJIB) pacTBOPSUIN B I€30KCUT€HUPOBAHHON CMeCH

AcOH/Bona/TI'® (00./06./06. 3:1:1, 100 M) 1 mepeMeInnBaIi Mpu KOMHATHON TEMITEPAType B
203



10

15

20

25

TeueHue 48 yacoB. PeakIMOHHYIO CMECh 3aTe€M YITapUBadyd U OUMUIATIN C TOMOIIBI KOJOHOYHOU
xpomarorpadun Ha Si0; (2:98-15:85 MeOH/EtOAc) ¢ mosyueHreM yKa3aHHOTO B 3aT0JIOBKE
coenuuenus (2,33 r, Bbixon 89%). DCHU MC m/z paccunrano aasa CosHasN4OsS [M+H]™ 512,30,
Haiimeno 512.45.

IIpumep 136. Cunres 2-((1R,3R)-3-((2S,3S)-2-(2-(mumeTnnaMuHO )-2-METHIIPOTIAHAMHUIO )-

N, 3-auMeTHIneHTaHaMuI0)- | -rUIPOKCH-4-METHIIIEHTIIT) THA301-4-KapOOHOBOM KHUCIIOTHI.

Bonnsrit pacreop LiOH (0,4 1., 47,7 M, 19,1 mmons, 4,0 5kB.) 700aBIsLUIA K paCTBOPY STHIT
2-((1R,3R)-3-((25,35)-2-(2-(aumeTunaMuHo )-2-MeTrnnponasamMuzo ))-N, 3-
IVMETHIIITEHTAaHAMUO )- | -THAPOKCH-4-MEeTHITIEHTII ) THa301-4-kapOokcmnata (2,30 T, 4,50
MMouib, 1,0 3kB.) B muokcane (50 M) ipu 0 © C. PeakmoHHYO CMECh TIepeMelTuBaJIH PU
KOMHATHOM TeMIIepaType B TEUEHHE 2 4acoB, a 3aTeM yIapHuBasid. XpoMartorpaduieckas
ouncTka Ha kKoyoHke ¢ Si0z (100% CH,Cl,/MeOH/NH4OH 80:20:1) naBana ykasaHHOE B
3arosioBke coenuHenue (2,13 r, Berxon 98%) B Bune amopduoro teeproro Bemectsa. JCHU MC
m/z paccuurano ans CosHaNsOsS [M+H]" 485,27, naiineno 485,55.

ITpumep 137. Cunres 2-((6S,9R, 11R)-6-((S)-Brop-OyTHin)-9-uzonponun-2,3,3,8-

terpameTii-4,7,13-tprokco-12-okca -2,5,8-tpuazarerpanekas- 1 1-ni) Tnason-4-kapooHOBOH

P NE S

KHCJIOTHI.

w

K pacteopy 2-((1R,3R)-3-((2S,3S)-2-(2-(nuMeTnIaMUHO )-2-MeTUINpOonaHaMuI0)-N, 3-
IUMETHIIITEHTAaHAMUO )- | -THAPOKCH-4-METHIITIEH T ) TPHa30J-4-kapOoHoBOH KucioTsl (2,10 T,
4,33 mmoup) B mupuanze (50 mur) pu 0 °C menneHHo 100aBIsUTH YKCYCHBIH aHTHApuL (2,25 M,
24 MMob). PeakimoHHYI0 CMeCh HarpeBaiii 10 KOMHATHOM TeMIepaTypbl B TE€YEHHE 2 YaCOB U
MepEeMEIINBAIIU NPU K.T. B TeUeHue 24 yacoB. PeakIMOHHYIO0 CMeCh yIapuBajiu U OCTATOK
OUHINAJH ¢ TIOMOLIBI0 oOpameHHo-(pa3ooit BOXX (kononka Cig, 50 MM (1) x 250 (Mm), 50
my1/muH, 10-90% aneToHUTPII/BOAA B Te€UEHHE 45 MUH) C MOJTy4€HHUEM YKa3aHHOTO B 3ar0JIOBKE
coenunenus (1,95 r, Bbixon 86%) B Bune amopdHoro oenoro TBepaoro Bemecrsa. JCU MC m/z

paccuurano aust CasHasNsOsS [M+H]™ 526,28, Haiineno 526,80.
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ITpumep 138. Cunres neppropdpernn 2-((6S,9R,11R)-6-((S)-BTop-OyTrn)-9-u3omnponi-
2,3,3,8-rerpamerii-4,7,13-Tpuokco-12- okca-2,5,8-tpuasarerpanekan- 1 1-mir)ruason-4-

KapOokcHara.

IN'I 0]
p 0O
o w | S~/ OCFs

K pactBopy 2-((6S,9R,11R)-6-((S)-BTOp-OyTIN)-9-m30m1ponun-2,3,3, 8-rerpamernn-4,7,13-

Tpuokco-12 -okca-2,5,8-Tpuasarerpanekan- 1 1 -umruazon-4-kapoonosoii kucnotsl (1,90 1, 3,61
mMmodb, 1,0 3kB.) B nuxnopmerane (70 mun) nobasnsuin nerrapTopdenon (1,00 r, 5,43 mmous, 1,5
5kB.) U NN’ -mum3onponmnkapboauumun (512 mr, 3,96 mmous, 1,1 3xB.) mpu 0 ° C.
PeakunoHHYI0 cMeCh HarpeBaii 10 KOMHATHOM TeMIepaTyphl U MEPEMEIINBAIN B TCUCHHE
Houu. [locne ynaneHust pacCTBOPUTENS IPU MOHIKEHHOM JIABJICHUH PEAKLIMOHHYIO CMECh
pazbassuii EtOAc (80 M), 3atem GpuabTpoBau Yyepes neauT. @PuabTpaT ynapubaiu U
OYHIIAJIN C TIOMOIIBIO KOJIOHOYHOU Xpomarorpaduu Ha SiO; (ot 1:10 mo 1:3 EtOAc/IXM),
NoJTy4ast yKa3aHHOE B 3arosioBke coenunenue (2,09 r, Berxon 84%), KOTOpOE HEMMOCPEACTBEHHO
UCnob30Bany s caenyromei cranuu. MC DCH m/z Boramcneno ms C31HyFsNsOgS [M+H]"
693,27, natineno 693,60.

ITpumep 139. Cunres mpem-0ytuin-2-(tpudenundocopaHninaeH)nponaHoara.

Ph3P=(

CO,'Bu

Cwmecb mpem-0ytun-2-6pomnponanoara (15,5 r, 74,1 mmons, 1,0 5kB.) u
tpudennndocouna (19,4 r, 74,1 mmoib, 1,0 3xB.) B cyxom anieroHUTpre (45 M)
nepeMeIBajIi MPU KOMHATHON TeMIlepaType B TeueHue 18 4acoB. ALECTOHUTPUI yOANSIH MIPH
NOHMKEHHOM JaBJICHUH U JOOABISUIN TOJYOJ JUIs pacTBOpeHus Oeroro ocaaka. Toxyon 3arem
JIeKaHTHUPOBAJH U OeJioe TBepIoe BeIECTBO pacTBOpsun B nuxiopmerane (100 mui), u
NEPEHOCUJIH B ACTUTEIBHYIO BOPOHKY. B BopoHKy mobasmsim 10% NaOH (100 mut) u nocne
BCTPSIXMBAHUSI OPTaHUYECKUH CJION cpasy ke skente. OpraHundecKuil CJION OTAENSIN U BOJHBIN
CJION OJTUH pa3 dKCTparupopaiu auxjaopmeranoM (30 mut). JIuxmopMeTaHOBBIE CIIOU OObEIUHSIIH
U OZIMH Pa3 MPOMBIBAJIN HACBIIIEHHBIM BOJAHBIM PacTBOPOM XJiopuzaa Hatpus (50 mi), 3aTem
cymmi Hag Na; SOy, GUIbTpOBaIM U YIIAPUBAIIH, ITOJTyYasi HIIUA B BUAE KEJITOTO TBEPAOTO
Bemectna (16,8 r, 58%).

ITpumep 140. Cunres (S)-metun 3-(4-(6enzunokcn)pernn)-2-((mpem-

OyTOKCHKapOOHMIT)aMHUHO)TPOTIAHOATA.
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BocHN
MeomOBn

K cmecu Boc-L-Tyr-OMe (20,0 r, 67,7 mmoub, 1,0 3kB.), KoCOs3 (14,0 1, 101,6 Mmmodsb, 1,5
skB.) u KI (1,12 1, 6,77 mmous, 0,1 5kB.) B atieTone (100 mur) MemyienHo nodasisiiu BnBr (10,5
w1, 81,3 mmodb, 1,2 3kB.). CMech 3aTeM HarpeBav A0 KUITEHUs ¢ OOPAaTHBIM XOJIOAUIIBHUKOM B
teueHne Houn. JloOaBisum Boay (250 Mut) B peakLMOHHYIO cMech 3kcTparuposain EtOAc
(3x100 mu1). O6penMHEHHBIE OPTaHUYECKUE CJION IPOMBIBAJIN HACHIIEHHBIM BOAHBIM
pactBopom xyopuna HaTpust (300 mit), cymrin Haa 0e3BoaHbIM Nap SO, GunbTpoBany,
yHapuBaJId U OUUINAJH C MOMOIIBIO KOJOHOUHOH xpoMaTtorpadun Ha SiO; (4:1 cMech u3omMepoB
rekcana/EtOAc) ¢ monydeHuem 6eoro TBepAOro YKa3aHHOTO B 3arojioBke coennHenus (26,12 ,
99% sbixon). 'H SIMP (500 MI', CDCL3) § 7,44-7,41 (m, 2H), 7,41-7,36 (m, 2H), 7,35-7,30 (m,
1H), 7,04 (n, J= 8,5 ', 2H), 6,93 - 6,89 (M, 2H), 5,04 (¢, 2H), 4,97 (n, J= 7,7 ', 1H), 4,55 (7,
J=69Tu, 1H), 3,71 (¢, 3H), 3,03 (nn ,J = 14,4, 5,7 'y, 2H), 1,44 (n, /= 18,6 'y, 10H). 5CHU
MC m/z paccunrano st CooH»sNOsNa [M+Na]" 408,18, naiineno 408,11.

IIpumep 141. Cunres (S)-Tper-OyTmn(1-(4-(6en3unokcn)pernn)-3-okconponan-2-
win)kapOamara.

BocHN

CHO OBn

K pactBopy (S)-metun 3-(4-(6ensunokcu)denmn)-2-((mpem-
OyTokcukapOoHmIT)aMuHo)pornanoarta (26,1 r, 67,8 mmous, 1,0 5kB.) B 6€3BOTHOM
muxyopmetane (450 mur) pu -78 °C nobasnsim DIBAL (1,0 M B cMecu m3omepoB rekcana, 163
M, 2,2 5kB.) B TeueHue 1 gaca. Cmech nepememnBany npu -78 °C B TeueHHne 3 4acoB, a 3aTeM
nobGassi 50 mut stanona. [To kamsim nobasismu 1 5. HCI no nocrmwxenns pH 4. Tlonxyuennyro
cmech Harpesaiu o 0 °C. Cnou pa3aensanu 1 BOAHbBIN CJIOH JONOJHUTEIBbHO SKCTparupoBaiu
EtOAc (3 x 100 mi). OObennHEHHBIE OPTAaHMYECKHE PACTBOPBI TPOMBIBAIIN HACBIIIIEHHBIM
BOJIHBIM PacTBOPOM XJIOpHZA HAaTpHsl, Cyurrui Hax O0e3BoaHbM NaxSO4 1 ymapusanu.
Pactupanue ¢ IT3/EtOAc u ¢punpTpoBaHue qaBanu Oenoe TBEPIOE YKa3aHHOE B 3ar0JIOBKE
coenunenue (18,3 r, Berxon 76%). MC ESI m/z Boruncneno aisa CoHa7NOsNa [M+Na]™ 378,11,
Haiimeno 378,11.

IIpumep 142. Cunres (S,Z)-mpem-oytun 5-(4-(6enzunoxcn)henun)-4-((mpem-
OKCHKapOOHUIT)aMHHO)-2-METHIITIEHT-2-eHoaTa.

BocHN

tBUOZC =
OBn
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(S)-tper-bytun (1-(4-(6enzunokcn)penmn)-3-okconponan-2-mi)kapdamar (0,84 r, 2
MMOJIb, 1,0 3KB.) pacTBOpsUIH B cyXoM nuxjopmerane (50 mur), noGassiu mpem- OyTun 2-
(Tpudernndochopanmnuaen)npomnanoar (1,6 r, 4 Mmonb, 2,0 5KB.) U PaCTBOP NEPEMEIINBAIN
P KOMHATHOH TeMIepaTtype B Te4eHue 1,5 4, 3aBeplIeHNUe PeakLiuy ONPEAEIIsn ¢ MOMOLIBIO
TCX. Ouncrka konono4HOH xpomarorpadueii (10-50% EtOAc/cmecs n30MepoB rekcaHa)
JaBajia yKa3aHHOeE B 3arojioBke coequHenue (1,16 r, Berxon 98%).

ITpumep 143. Cunres (4R)-tper-Oyrun 4-((Tper-OyToOKCHKapOOHMIT)aMUHO )-5-(4-

THIAPOKCU(EHIIT)-2-METHIINIEHTAHOATA.

BocHN
tBquCm
OH

(S,Z2)-mpem-6yrun 5-(4-(0ensunokcu)pennn)-4-((mpem-okcnkapOOHIIT)aMHUHO)-2-
MeTHITNeHT-2-eHoaT (467 mr * 1 MMoub) pacTBopsiii B MeTanoute (30 mi) u ruapuposanu (1
at™) ¢ karamuzaropom Pd/C (10% macc., 250 Mr) nmpu KOMHaTHOH TeMIlepaType B TE€YCHHUE HOUH.
Karanuzarop oruasTpoBbIBAIN U PUIBTPAT yIAPUBAIN NPU OHWKEHHOM JABJICHHUH, TIOTy4ast
yKa3aHHOE B 3aroJIoBKe coequHeHue (Bbxon 379 mr, 99%).

ITpumep 144. Cunres (4R)-tper-OyTtun 4-((Tper-OyTOKCHKapOOHMIT)aMUHO )-5-(4-rHapOKCH-

3-HUTPO(EHUIT )-2-METUIITICHTAHOAT.

t]3].1()2C

NO,

(4R)-tper-Oyrrn 4-((Tper-OyToKkcuKapOOHNIT)aMUHO)-5-(4-runpokcudeHn)-2-
metrmianerTaHoat (379 mr, 1 mmons, 1,0 3kB.) pacrBopsuin B TI'® (20 mit), mobaBisiim pacTBoOp
mpem-oyrumHuTpUTa (315 Mr, 3 Mmmous, 3,0 5kB.) B TI'® (2 mi). PeakiioHHyro cMech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEUEHHE 3 4acOoB, a 3aTeM BbUIMBAJIU B BOLY,
skctparuposanu EtOAc (2 x 50 mur) n o6pennHeHHbIe Opranndeckie (asbl IPOMbIBAIN
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJiopuaa Hatpus (50 mur), cymunn Hag 0e3BoaHbM NazSOs,
¢unbTpoBany u ynapusanu. OuncTka KoJoHOoUHOH xpomatorpadueii (10-50% EtOAc/cmech
HM30MEPOB I'eKCaHa) 1aBajia yKa3aHHOe B 3aroyioBke coennHenue (300 mr, Berxon 71%).

ITpumep 145. Cunres (4R)-mpem-0ytun 5-(3-amuHo-4-rugpokcudennn)-4-((Tper-

OyTOKCHKapOOHIIT)aMHHO)-2-METHIITIEHTAHOATA.

BocHN
mio,6, T NQO
NH,

(4R)-tper-OyTrn 4-((Tper-OyTokcuKapOOHUIT)aMUHO)-5-(4-runpokcu-3-HuTpodeHnn)-2-
metrmnnentaHoat (200 mr, 0,47 mmonb) pactBopsi B EtOAc (30 mut) 1 cMemmBany ¢
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naagueBbiM katanuszatopoM (10 % Ha yraepone, 100 mr), 3atem runpuposainu (1 aTM) npu K.T.
B TeueHHe 2 yacoB. KaranuzaTop oTQHIBTPOBBIBAIN U BCE JIETYUHE BELIECTBA YAAJSIIH B
BaKyyMe C MOJIy4eHHEM YKa3aHHOTO B 3aroyioBke coennHeHus (185 mr, 99%).

AnbrepHaTuBHO, (4R)-Tper-Oyrun 4-((Tper-0yToKCcHKapOOHNIT)aMUHO )-5-(4-runpoKkcu-3-
HUTpoenmn)-2-merunmnentanoat (56 mr x 0,132 mmois) pacteopsuiu B EtOAc (20 M)
cMmemuBaroT ¢ kartanuzaropom Pd/C (10% macc., 50 mr) u ruapuposanu (1 atM) npu KOMHaTHOH
TeMmrepaType B TeueHue 3 yacos. Katanuzatop oTQHUIBTPOBBIBAIN U BCE JIETYUHE BEIECTBA
yIAJSTA B BAKyyMe, TIOJIy4asi yKa3aHHOE B 3aroJioBke coenunenue (52 mr, Boixoq 99%). MC
DCU m/z Beruucneno aas C1HszsN,Os [M+H]™ 395,25, naiineno 395,26.

ITpumep 146. Cunres (4R)-mpem-Oytun 4-((Tper-OyTokcukapOOHUIT)aMUHO)-5-(4-((Tper-

OyTHIIUMETHIICHIIAI )OKCH )-3 -HUTPO(PEHNIT )-2-METUIITIIEHTAHOATA.

‘Bu0,C NO,

K pactBopy (4R)-tper-OyTun 4-((Tper-0yToKcHKapOOHIIT)aMIHO )-5-(4-TUAPOKCH-3-
HUTpo(enmn)-2-merunnentanoara (424 mr, 1 mmons) B JIXM (20 M) nodaBisiin IMHIA307
(408 mr, 6 MmMoIB) U Mpem- OyTuaxnopaumerniacuiad (602 mr, 4 mMmodb). [loayueHHbIH
pacTBOp MEPEMEINBAIN NIPU K.T. B TEUEHUE 3 4acOB. 3aTEM PEaKLIHOHHYIO CMECh IIPOMBIBAJIN
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJiopuaa Hatpus (50 mu), cymunn Hag 0e3BoaHbIM NazSOs,
yHapyuBaJid U OYUINAJH C MOMOIIBIO KOJOHOUHOH xpomaTtorpaduu (ot 10% mo 30%
EtOAc/cMechio n30MepoB rekcaHa), mojydasi yKka3aHHOE B 3aroJioBke coenuHenue (344 wmr,
BbIXOA 64%).

ITpumep 147. Cunres (4R)-tper-Oytun 5-(3-amuno-4-((Tper-

OyTunauMeTIIICHINIT )OKCH )peHnn)-4-((TpeT-Oy TOKCHKapOOHMIT)aMUHO )-2-METHIITIEHTAHOATEHA.

BOMOTBS

‘Bu0,C NH,

(4R)-mpem-bytun 4-((mpem-6yToxcukapOOHUIT)aMUHO)-5-(4-((mpem-
OyTHIINMETHIICHIINIT )OKCH )-3 -HuTpodenn)-2-merunnentanoat (200 mr, 0,37 MMoOJIb)
pacteopsiu B EtOAc (30 mut), cMermuBaiy ¢ najuiaaneBbiM karamuszatopom (10% macc. Ha
yraepoze, 100 mr) ruppuposanu (1 at™.) npu K.T. B TedeHne 2 yacoB. Karanuzarop
OT(UIBTPOBBIBAIIN U BCE JIETYUHE BEILIECTBA YAAJSIIN B BAKyyMe, IOJTy4asi YKa3aHHOE B
3arosioBke coennaenue (187 mr, 99% BbIxXON).

IMpumep 148. Cunres 2-(1-a3uno-14,17-qumernn-12,15-auokco-3,6,9-tpuokca-13,16-

nnazaokragekaHamuno)-4-((2R)-5-(tper-Oyrokcn)-2-((Tper-OyTokcukapOOHMIT)aMUHO )-4-
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MeTuI-S-okconeHTn)denmn 1-azuno-14,17-mumernn-12,15-nuokco-3,6,9-tpuokca-13,16-

nua3zaokTagekaH-18-oata

H 0 BocHN
N )k(\/\ N; 'Bu0,C OH
HO N 0/3

O H NH‘)

EDC/DMA/DIPEA
BocHN. /(‘)'\e/\ Ns

tBqu()j/\QO | N
j\r % Ao

K pactBopy 1-a3uno-14,17-pumerun-12,15-nuokco-3,6,9-tpuokca-13,16-auazaokranekas-

5 18-oeBoit kucnotsl (1,50 1, 3,85 Mmonb) u (4R)-Tper-OyTun 5-(3-amuHO-4-ruapoxcudenn)-4-
((Tper-OyrokcukapObonut)aMuHo)-2-MeTrinenTanoara (0,75 r, 1,90 mmons) B DMA (40 M)
nob6asysmn EDC (2,05 1, 10,67 mmonb) 1 DIPEA (0,70 mu, 4,0 Mmmonb). CMech nepeMeInnBaiy B
TeYeHHE HOYH, YIapuBaIH U ouniainu Ha KojoHke ¢ Si0s, amoupyst EtOAc¢/CH,Cly (ot 1:5 o
1:1), c monyueHneM yka3aHHOTO B 3arojioBke coenuaenus (2,01 r, Berxon 82%, uncrora ~ 95%

10 no nanabiM BOXKX). 9CH MC m/z paccuurano aust CsiHgsN12O17 [M+H]™ 1137,61, HaiineHo
1137,90.

ITpumep 149. Cunres (4R)-tper-Oyun 5-(22,23-6uc (2,5-nuokco-2,5-aurunpo- 1 H-muppou-
1-u1)-3,6,39,42-rerpamernn-2 5,8,21,24,37,40,43-oxTaokco-3,4,5,6,7,8,9,10,12,13,15,16,18,19,
20,21,22,23, 24,25,26,27,29,30,32,33,35,36,37,38,39,40,41,42,43,44-rekcatpuakonrarunpo-2H-

15 6enzo[b][1, 14,17,20,31,34,37,4,7,10,23,28,41,44] rentaokca-
renTa3a3aluKiIorekcaTeTpakoHTUH-46-1)-4-((Tper-0yTOKCHKapOOHIIT)aMUHO )-2-

METUJINIEHTAHOATA
BocHN a’\/N3
o3 H,/Pd/C
BUOZC DMA
N3
B\( B AN ‘
O
BocHN. NH2
tBll()zc
j\r m* )0%/\ )N“HZ

l NHS/EDC/DMA

;(Q BLSENN o
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2-(1-Azuno-14,17-numernn-12,15-nuokco-3,6,9-tpuokca- 13, 16-aua3aoxranekanaMumo )-4-
((2R)-5-(Tper-OyTokcn)-2-((Tper-0yTOKCHKapOOHNIT)aMUHO )-4-MeTHII-S-OKconeHTHI ) peHu 1-
asuno-14,17-gumernn-12,15-quokco-3,6,9-tpuokca-13,16-nuazaokragekan-18-oat (900 wmr,
0,79 mmoinb) pacteopsiin B EtOAc (30 mun), mepemMennBaiy ¢ najuiaiieBbiM KaTalu3aToOpoM
(10% macc. Ha yraepone, 100 mr) u rugpuposaiu (1 aTM) npu K.T. B TeueHHe 4 4acoB.
Karanuzarop oTuabsTpOBBIBAIN U BCE JIETYUHE BELIECTBA YAAISIHN B BAKYYME C MMOJTyYEHHEM 2-
(1-amun0-14,17-mumernn-12,15-nuokco-3,6,9-Tpuokca-13,16-nnazaokragexkanamuno )-4-((2R)-
5-(Tper-Oyrokcn)-2-((TpeT-0yTOKCHKapOOHMIT) aMUHO)-4-MEeTHII-5-0KCOMEHTIIT)peHnT 1-aMuHO-
14,17-qumernn-12, 15-guokco-3,6,9-tpuokca-13,16-aua3aokranekan-18-oara (815 mr, 96%
BBIXO[T), KOTOPBIH HCIIOJB30BANN cpa3y ke 0e3 panpHeimel ounctkn. ICU MC m/z paccuntaHo
nis Cs HsgNgO17 [M+H]™ 1085,62, Haiineno 1085,95.

K muamus (810 wmr, 0,75 mmoub) u 2,3-0uc (2,5-auokco-2,5-muruapo- 1 H-nuppon-1-
wi)ssaTapHOou kuciore (231 mr, 0,75 mmonb) B DMA (10 mi), nodasnsin EDC (1,25 T, 6,51
mmodb) 1 DIPEA (0,35 mu, 2,0 MMoats). CMech mepeMentnBaiy B TEYEHUE HOUH, YIIApUBAIU U
ountanu Ha koJioHke Si0; amonpyst EtOAc/CH,Cl; (ot 1: 5 mo 1: 1), ¢ moydeHuem
YKa3aHHOTO B 3aroJjioBke coenunenus (844 mr, Berxon 83%, uncrora ~ 95% no naHHBIM
BOXX). ). MC DCH m/z Bbruncneno s CesHooNi9O23 [M+H]" 1357,63, naiineno 1357,95.

ITpumep 150. Cunres (2R)-1-(22,23-6uc (2,5-nuokco-2,5-gurunpo- 1 H-mupposn-1-wmn)-
3,6,39,42-terpamerun-2,5, 8,21,24,37,40,43-oxTaokco-3,4,5,6,7,8,9,10,12,13,15,16,18,19,20,
21,22,23, 24,25,26,27,29, 30,32,33,35,36,37,38,39,40,41,42,43 44-rekcarpuakonraruapo-2H-
6enszo [b] [1,14,17,20,31,34,37, 4,7,10,23,28,41,44]

reHTaOKcarenTaasaLu/IKJIoreKcaTeTpaKOHTI/IH-46-I/IJ1)-4-Kap60KcnneHTaH-2-aMI/IHI/Is[

ey P A
5 N A IID

(4R)-Tper-Oyrmn 5-(22,23-6uc (2,5-nuokco-2,5-gurunpo-1H-mmpposn-1-mn)-3,6,39,42-
teTpameTin-2,5, 8,21,24,37,40,43-okraokco-3,4,5,6,7,8,9,10,12,13,15,16,18,19,20,21,22,23
24,25,26,27, 29,30,32,33,35,36,37,38,39,40,41,42,43 ,44-rexcarpuakonraruapo-2H-
oen3o[b][1,14,17,20,31,34, 37,4,7,10,23,28,41,44] renTaokcarentaa3allKJIOTeKCATETPAKOHTHH-
46-un)-4-((Tper-OyToKcuKkapOOHWIT)aMHHO ))-2-MeTuimnenTaHoat (840 mr, 0,62 MMOJIb)

pacteopsiu B cmecu CH2Cl (6 M) u TOK (4 mut). Cmech mepeMeniBaiy B TCHEHUE HOYH,

pazbasisun ToayosoMm (10 M), ynapuBaiu ¢ IOJTyYEHHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS
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(7,43 r, BerxOoa 100%, uncroTa ~ 91% no manueiM B2XKX), koTOpoe HCmonp30Baiv Ha
cnenyromeit craguu 6e3 nononHuTenbHol ounctkn. MC DCH m/z paccu. CssH7sN10O21 [M+H]"
1200,51, naiineno 1200,95.

ITpumep 151. Cunres (4R)-4-(2-((1R,3R)-1-anerokcu-3-((2S,3S)-N, 3-mumernn-2-((R)-1-
METHJITUIEPUINH-2- KapOOKCAMHI0) IEHTAHAMHUIO )-4-METHIIITEHTIIT) THA30.1-4-KapOOoKCaMHI0)-

5-(3-(3-(2-(2-a3UAO3TOKCH )3TOKCH ) TIPOTIAHAMHUIO)-4-THAPOKCU(PEHNIT )-2-METHIITIEHTAHOBOM

.:"|( ﬁ‘L\/(/'\\/ Hgﬁc QHN 11,{'\,0~IJ\N3

K pactBopy (4R)-4-(2-((1R,3R)-1-anerokcu-3-((2S,3S)-N, 3-numermn-2-((R)-1-

KHCJIOTHI.

METHJITUIIEPUINH-2-KapOOKCAMUIO0 )IIEHTAHAMUIO )-4-METHIIIIEHTHIT) THA30J1-4-KapOOKCcaMuo )-
5-(3-amuH0-4-runpokcudenmn)-2-metmnenranoBoii kucnotsl (Huang Y. et al, Med Chem. #44,
249" ACS National Meeting, Denver, CO, Mar. 22~26, 2015; W02014009774) (100 wmr, 0,131
mmodib) B cmecu DMA (10 mur) u 6ydeproro pactsopa NaH2PO4 (pH 7,5, 1,0 M, 0,7 M)
noGassn 2,5-nuokconuppoiauaus-1-un 3-(2-(2-a3unostokcn)aToken)nponanoart (80,0 mr,
0,266 MMOJIb) YETBIPbMS MOPUHAMHU B TeueHHE 2 4acoB. CMeCh NepeMeInBaiy B TeUeHHE HOYH,
yIapuBaJId U OYHIIAIHN ¢ MOMOIIbI0 npenapatusHoi Cig BOXKX (3,0 x 25 cMm, 25 mi/mMun),
smonpys ot 80% Bona/meranon 1o 10% Boma/mMeTaHON B TeUEHUE 45 MUHYT C MOJYYEHUEM
yKa3aHHOTO B 3aroJjioBke coenunenus (101,5 mr, 82% Boixoxn). XKX-MC (OCH) m/z paccu. mist
C4sH70NoO11S [M+H]™: 944,48, naiineno: 944,70.

ITpumep 152. Cunres (4R)-4-(2-((1R, 3R)-1-anerokcn-3-((2S,3S)-N,3-gumernin-2-((R)-1-
METHJITUIEPUINH- 2-KapOOKCaAMHI0) IEHTAHAMHUIO )-4-METHUJIITEHTIIT) THA30J1-4-
kapOoxcamuzo)-5-(3-(3-(2-(2-(2-aMHHOATOKCH ) )3TOKCH) TIPOTIAHAMHIO )-4-TUAPOKCH(PEHNT)-2-

METHJIIIEHTAHOBOI KHUCJIOTHI.

""1( <L \”(/'\()/( o

HN\(‘)\,{’\/(H;/\NHZ

K pactBopy (4R)-4-(2-((1R,3R)-1-anerokcu-3-((2S,3S5)-N, 3- numerun-2-((R)-1-

HO,C

METHJITUIIEPUINH-2-KapOOKCAMUIO0 )IIEHTAHAMUIO )-4-METHIIIIEHTHIT) THA30J1-4-KapOOKCcaMuo )-
5-(3-(3-(2-(2-a3UA03TOKCH )3 TOKCH ) TPOTIAHAMHU O )-4-THIPOKCUPEHIT )-2-METHIINIEHTAHOBOH
kucinoTsl (100,0 mr, 0,106 mmoib) B Metanone(25 mi), conepsxkatuem 0,1% HCI B cocyne st

rugpupoBanus nodasisum Pd/C (25 mr, 10% Pd, 50% BnaxsHocTH). Ilocie BakyyMUpoBaHHS
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BO3AYXa B cocyze u nponyckanust Hy mpu 35 QyHT/KB. AF0HM CMeCh BCTPSXUBAIN B TE€UEHHE 4 4,
¢bunbTpoBan Yepes nenut. CuabTpaT ynapuBald U OUUIIAIN C TOMOIIBIO MPernapaTuBHON
B2XKX Cis (3,0 x 25 cm, 25 mir/mun), smoupyst ot 85% Boga/meranon 1o 15% Boma/meranos B
Te4deHue 45 MUHYT, C MOJYYEHUEM YKa3aHHOTO B 3arojioBke coequHenus (77,5 mr, 79 % BbIxon).
XKX-MC (9CH) m/z paccu. aas CssH72N7011S [M+H]™: 918,49, naiineno: 918,60.

ITpumep 153. Cunres (4R)-mpem-Oytun 5-(4-anerokcu-3-autpoderun)-4-((mpem-

OyTOKCHKapOOHIIT)aMHHO)-2-METHIITIEHTAHOATA.

BocHN, <: 2 OAc
t]3].1()2C N02

K pactBopy coenunenust 190 (107,1 mr, 0,252 mmounb) B nuxinopmerane (4,0 mi) mpu 0
°C nmocnenoBaTenbHO n00aBsn ykeycHbii anruapun (0,11 mu, 1,17 MMOIb) U TPUITHIIAMUH
(0,16 mu). 3aTeM peakIMOHHYIO CMECh HAarpeBay 10 KOMHATHOH TeMIIEpaTyphl U
nepeMeInrBajy B TeueHne | qaca, pa30aBisuii JUXJIOPMETAHOM U TIPOMBIBAJIN BOJIOH U
HACBHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPU/A HATPHS, CYIIHIN Haa O0e3BoaHBIM NazSOy,
¢unbTpoBan 1 ynapusaid. OCTaTOK OUHINAIH C MOMOIIBIO KOJJOHOYHOH xpomarorpaduu (0-
15% DA/MID), nonyvas GecuBeTHoe Macio (120,3 mr, Teoperndeckuii Boixon). ICU MC m/z
paccuurano ans CasHzsN2Os [M+H]" 467,23, Haiineno 467,23.

ITpumep 154. Cunres (4R)-mpem-Oytun 5-(4-anerokcu-3-amuHodeHun)-4-((mpem-

OyTOKCHKapOOHIIT)aMHHO)-2-METHIITIEHTAHOATA.

‘Bu0,C NH,

(4R)-Tper-Oyrun 5-(4-auerokcu-3-aurpodenni)-4-((Tper- OyrokcukapOOHIIT)aMHHO)-2-
metrmanentaHoat (120,3 mr, 0,258 MMoJIb) pacTBOPsUTH B 3THIIALIETaTe (5 MIT) M YKCYCHOH
kuciore (0,5 mi). K cmecu nobasmnsiin Pd/C (10% macc., 10 Mr) u cmech nepemMermuBaig B
armocdepe Hy mpu koMHaTHOM Temniepatype B TedeHrne 30 MUHYT, a 3aTeM (pUIBTPOBAIH Yepes3
CJIOH LenTa, MPOMBIBast STHAeTaTOM. PUIBTPAT YIapUBAIN M OUUIIAIHN C IOMOIIBIO
koJioHO4HOH xpomatorpaduu (0-25% DA/TII) ¢ nonaydenuem xkenroro macia (120,9 wmr,
teoperuueckuii Bbixon). JCHU MC m/z paccuutano aist CosHzsN2Os [M+H]™ 437,26, Halineno
437,28.

ITpumep 155. Cunres (4R)-atun 5-(3-(4-(((Oen3mnokcu)kapOOHMIT)aMIHO ) OyTaHAMUO )-
4-((Tper-OyTHIANMETHIICHITAI )OKCH ) e )-4-((TpeT-OyToKCHKapOOHIIT ) aMIHO )-2-

MCTHJIIICHTaHOATA.
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BocHN

0
HN
E{0,C -‘(/\/NHCbz

2,5-nmuokconupponuaus-1-un 4-(((6Gersmnoxcu)kapOonm)aMmruHo Joyranoara (0,396 T,
1,2 mmonb) u (4R)-atun 5-(3-amuno-4-ruapoxcudenmn)-4-((Tper-OyTOKCHKapOOHMIT) aMHHO)-2-
merunnentaHoata (0,44 r, 1,2 mmous) pacteopsuti B EtOH (10 mum) noGasisimu pocdarHbIit
Oydepnsiii pactBop (pH=7,5, 0,1M, 2 mi1). PeakIMOHHYIO CMECh TIepeMEeTUBAJIH TPU
KOMHATHOH TeMIIepaType B TEUEHHE HOYH, a 3aTeM PaCTBOPUTEINb YAAJSUIN TPU IOHWKEHHOM
JAaBJICHUH U OCTATOK OYHIIANIN C IOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha Si0; ¢
MOJIyYEHUEM YKa3aHHOTO B 3arosioBke npoaykta (0,485 r, 70%). 3CH: m/z: paccuutano as
C31H44N305 [M+H]™: 586,31, naiineno 586,31.

IIpumep 156. Cunres (4R)-atun 5-(3-(4-amuuoOyranamuno)-4-((Tper-

OyTunauMeTIIICHINIT )OKCH )peHn)-4-((TpeT-0y TOKCHKapOOHMIT)aMUHO )-2-METHIITIEHTAHOATA.

OTBS
BocHN (0]
EtO,C HNA_NH,

(4R)-stmn 5-(3-(4-(((Oen3unokcu )kapOOHUIT )aMHHO )0y TaHAMHIO )-4-((TpeT-
Oy THIIIUMETHIICUITIIT)OKCH ) eHMT)-4-((TpeT-0y TOKCHKapOOHMT )AMHHO )-2-METUJITIEHTAHOAT
(0,351, 0,5 mmoib) pactBopsiin B MeOH (5 mn), a 3atem noGasnsimu Pd/C (10% macc., 35 mr).
PeakunoHHYI0 cMech TiepeMeIInBajIy P KOMHATHOM Temrieparype B arMochepe Ha B Teuenne
HOYH, 3aTeM (PIIIBTPOBAIIN Yepe3 LEeJUT U (PUIbTPAT yapuBau IPH MOHMKEHHOM JIaBJICHUH C
NOJIy4€HHEM YKa3aHHOTO B 3arojioBke npoaykra (0,22 r, Berxon 79%). MC OCH m/z:
paccuurano aus CroHs:N3O6Si [M+H]™: 566,35, HaiineHo 566,35,

ITpumep 157. Cunres 2-((6S,9S,12R,14R)-9-((S)-BTOp-OyTHin)-14-runpokcu-6,12-
aumsorponui-2,2,5,11-rerpamernn-4,7 10-tpuokco-3-okca-5,8,11-rpuasarerpanexan-14-wmm)

THa30J1-4-KapOOHOBOM KHUCIIOTHI.

11;11 0 OH
Boc. 2, N
N N ’\)—COZH
o M | W/
o

K pacrBopy Boc-N-Me-L-Val-OH (33 wr, 0,14 mmons) B EtOAc nobasnsim
nerrapropdpenon (39 mr, 0,21 mmoins) u DCC (32 mr, 0,154 mmoub). Peakunonnyro cMech
nepeMeInrBajIy P KOMHATHON TeMIIepaType B TedeHue 16 4acoB, a 3aTeM (pHIbTPOBAIN Yepes3
cioit uennra, npomeiBast EtOAc. @unbrpar ynapusaiy U MOBTOPHO pacTBopsid B DMA (2 mi),

a 3arem nobasnsim 2-((1R,3R)-3-((2S,3S)-2-amuHo-N, 3-numeTHianenTaHaMu 0 )- 1 -ruspokcu-4-
213



10

15

20

25

METHJITIEHTUI) THA30J-4-KapOoHOoBYI0 Kucnoty (52 wmr, 0,14 mmons) u DIPEA (48,5 Mk, 0,28
MMOJIb). PEakIIMOHHYI0 CMeCh IIepeMeIINBalIi ITPH KOMHATHOM TeMIiepaType B TedeHue 24
YacoB, 3aTe€M YIapHuBaIH U ouriamu ¢ momornbio BOXX ¢ obpamenHoti ¢a3zoii (komonka Cis,
10-100% aneToHMTPHII/BOJA) C TIOJTYUYEHHUEM YKa3aHHOTO B 3arojioBKe coenuHeHus (40,2 mr,
49% Beixon). MC OCH m/z: paccuntano mst CosHaoN4O7S [M+H]": 585,32, Halineno 585,32.
ITpumep 158. Cunres 2-((6S,9S,12R,14R)-9-((S)-BTOp-OyTHIN)-6, 12-111- M30TPOTIHII-
2,2,5,11-terpamernn-4,7,10,16-terpaokco-3,15-nnokca-5,8, 1 1-tpuazarenranexan-14-

WJT)THA301-4-KapOOHOBOM KUCIIOTHI.

2-((6S,9S,12R,14R)-9-((S)-BrOp-0yTNn)- 14-runpokcu-6, 1 2-nunzonponun-2,2,5,11-
terpametmi-4,7,10-tprokco-3-okca-5,8,1 1-Tpuazarerpanexan- 14-un)rnazon-4-kapOOHOBYIO
kucioty (40 mr, 0,069 MMoJTb) pacTBOpPsIH B UpuAnHE (8 MiT), TOOABIISIN YKCYCHBIA aHTUAPU
(20,4 mr, 0,2) mmoutp) ipu O °C 1 peakIMOHHON CMECH J1aBaJIM HarpeTbCsl 10 KOMHATHOMN
TEMIEPATypPhl, U NEPEMEIINBAIN B TeueHHe HOul. CMech yrapyBajd U OCTATOK OYHUINAJIH C
MOMOIIBIO KOJIOHOUHOM xpomaTorpadun Ha SiO; ¢ rpaguenTom IXM/MeOH ¢ nonyueHuem
YKa3aHHOTO B 3arojioBke mpoaykra (48,1 mr, Beixon ~ 100%). MC DCH m/z: paccuuTano st
C30Hs51N4O05S [M+H]" 627,33, naiineno 627,33.

IIpumep 159. Cunres (4R)-4-(2-((6S,9S,12R, 14R)-9-((S)-BTOp-OyTHIN)-6,12-
auusonponui-2,2,5,11-rerpamerun-4,7,10,16-rerpaokco-3,15-nnokca-5,8,11-

Tpuaszarentanekas- 1 4-mi)Traszon-4-kapOokcamuno)-2-MeTuiI-S5-QeHNIMEeHTAHOBONH KUCIIOTHI.

O

K pactBopy 2-((6S,9S,12R,14R)-9-((S)-BTOp-OyTHN)-6,12-1Mm3onponun-2,2,5,11-
terpameruii-4,7,10,16-teTpaokco-3,15-nuokca-5,8, 1 1 -rpuazarentanexkan- 1 4-um)tnaszon-4-
kapOoHOBO# kucnoThI (48,1 mr, 0,077 mmounb) B EtOAc noGassimn nentadgropdenon (21,2 mr,
0,115 mmounp) u DCC (17,4 wmr, 0,085 Mmmoub). PeakiinoHHy0 cMech epeMeruBaii npu
KOMHATHOM TeMriepatype B TedeHne 16 4acos, a 3aTeM (UIbTPOBAJIU Yepe3 CIOH LeNNTA,
npombiBas EtOAc. @unbTpar ynapusaiu v NOBTOPHO pacTeopsiiin B DMA (4 mi), a 3atem
nobGasisnn (4R)-4-amuHO-2-MeTHII-5-heHMIeHTaHoBY 0 KucioTy (20,7 mr, 0,1 MMoJb) 1

DIPEA (26,8 mxu, 0,154 Mmoiib). PeakIimoHHY0 CMeCh MepeMEeIINBaIIN ITPH KOMHATHOM
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TeMIlepaTtype B TedeHue 24 4acoB, 3aTeM yNnapuBajiu U ouulianu ¢ noMoinso BOXX ¢
obpamennoii ¢azoit (kononka Cis, 10-100% aneToHUTPHI/BOAA) C MOJYYEHHEM YKa3aHHOTO B
3arosioBke coenuaenus (63 mr, ~100% Brixon). MC DCH m/z: paccuurtano mist C42HesNsOoS
[M+H]" 816,45, HaiineHo 816,45.

IIpumep 160. Cunres ruapoxiopuna (4R)-4-(2-((3S, 6S, 9R, 11R)-6-((S)-srop-OyTnin)-3,9-
aum3ornponi-8-merui-4,7,13- Tpuokco-12-okca-2,5,8-rpuasarerpanexkan- 1 1-mir)tnazon-4-

kKapOOKCcaMUI0)-2-MeTHI-5-PeHITTEHTAHOBOH KUCIIOTBL

E, 0 OAc
HN % N /N O
ual o | S\/7_”\N
H COOH

(4R)-4-(2-((6S,9S,12R,14R)-9-((S)-BTOp-0yTHN)-06, 1 2-nunzonponui-2,2,5,1 1 -rerpamern-
4, 7,10,16-terpaokco-3,15-aunokca-5,8,11-rpuasarenragexan- 1 4-wmn)Tuazon-4-kapdbokcamuo)-2-
MeTu-S-permmmentanoas kuciora (60 mr, 0,073 Mmob) B 3TUjanerate (3 M) U COJIsTHAS
kucnota (0,8 mi, 12 M). Cmech nepemermBainy B TeueHrne 30 MUHYT U pa30aBIsui TOIYosIoM (5
MJT) 1 AOKcaHoM (5 mut). CMech yrapuBaid U COBMECTHO YIIAPUBAITU IOCYXa C TUOKCAHOM (5
Mu1) ¥ TosTyosioM (5 min). TloyueHHBIH HEOUHIEHHBIH YKa3aHHbIN B 3aroJioBke npoaykr (57,1
mr, Beixo 103%) ucronp30Bany Ha CieAyoLIel ctanuu 6e3 JonosHuTenbHoH ounctku. MC
DCH m/z: paccunrano aia C37HssNsO7S [M+H]™ 716,40, naiineno 716,60.

ITpumep 161. Cunres (4R)-tperOyTun-5-(3-(2-(2-
(((GeH3UNIOKCH )KapOOHMIT )aMHUHO )TIPOTIAHAMHU/IO )alieTaMu A0 )-4-runapokcudennn )-4-((Tper-

OyTOKCHKapOOHIIT)aAMHHO)-2-METUIITIEHTAHOATA

¢ - NHBoc 01l
o Bulyt. Buo.c VHESE OH
HOZ{\. NHCbz H “OmH S NHCbz
\ ~H, I Ao
H » \{\N
H

HATU, T3A, XM

2-(2-(((6ensmnokcn)kapOOHMIT)aMHUHO JIIPOTTIAHAMU/IO )YKCYCHYIO kucnoTy (0,2 1, 0,7
MMOJIb), (4R)-Tper-OyTuin-5-(3-amuHo-4-ruapokcudenni)-4-((Tper-0yToKkCHKapOOHHIT) aMUHO )-
2-metmnnenTanoar (0,19 r, 0,48 mmones) 1 HATU (0,18 r, 0,48 MmMmoub) pactBopsiiu B IXM (20
mit) ¢ nocnenyromum nodbasnerrneM TIA( (134 mxi, 0,96 mmonb). Peakunonnyro cmech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B T€UCHNE HOYH, YIIAPUBAIH MTPH MOHUKEHHOM
JaBJIEHUH U OCTAaTOK OYHUINAJH Ha KOJIOHKE ¢ Si0; ¢ MOJMlydeHneM YKa3aHHOTO B 3ar0JIOBKE
npoaykra (0,3 1, 95%). DCH: m/z: paccuntano mist C3sHioN4sOo [M+H]™:657 34, Halineno
657,34.
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ITpumep 162. Cunres (4R)-tper-OyTiin-5-(3-(2-(2-aMHHOTIPOTIAHAMHIO) ALIETAMUI0)-4-

rugpokcudermn)-4-((Tper-0yTokCukapOOHIIT) aMUHO)-2-METUJITIEHTAaHOATa

NHBo NHBo
BuOtWOH 0 Pd/C, H, tBuWOHO -
NHCbz ———» N 2
O H H o

B cocyn ans ruppuposanus, Pd/C (0,1 r, 33% macc., 50% BiaskHOCTH) AOOABIISLTN K
pactBopy (4R)-Tper-OyTmn-5-(3-(2-(2-
(((6en3UnOKCH))KapOOHMIT)aMHUHO )ITPOTIAHAMUIO JalleTaMHU 10 )-4-ruapokcudenmn)-4-((Tpet-
OyrokcukapOoHmI)aMuHO)-2-MetunnenTanoata (0,3 r, 0,46 mmons) B MeOH (10 mir). Cmech
BCTPSIXMBAJHU B TeueHHe HouM nipu 1 atm Hz, 3arem unpTpoBany uepes ueianut
(BcioMorarenpHOE CPENCTBO It (GUIBTPALUN) U PHIIBTPAT YIAPUBAIH, TIOJIYUas YKa3aHHOE B
3arosioBke coenunenue (0,21 r, 87%), ucnonsdyemoe s Ciaenyroimei ctaauu 0e3
nonoaHuTeNnbHOM ouncTku. DCHU: m/z: paccunrano aiasa CosHasN4O7 [M+H]:523,31, Haiineno
523,31.

ITpumep 163. Cunres B-1 (PpparmenT TyOynusnHa, UMErOIINN OUC-ITUHKED).

H{)oc/\/o\/\,/“vo\/" NI
0
Hooc/\\”o\/\o/\/ 0\/\1\1‘1 74
- }_)\(31{2 v 5
Hofq HATU, T3A, XM

NILE
BuOtOC e, OH

MNHEoc

o 0
BuOtOC o /\/0 1~
Fe) 2,
/\\/L»@N__{\‘?L\/ o \/E/\/ )\-};(]
I o n ?[,-“\/\O/\/ NG Bl

5-(3-(2-(2-amuHOMIpPOTaHAMU IO )aLieTaMu IO )-4-ruapokcudennn)-4-((Tper-
OyrokcukapOoHmI)aMuHo)-2-Metunnentasoart (0,11 r, 0,2 mmons), 4,17-nuokco-4
7,10,21,24,27-rekcaokca-13,18-nuazarpuakont-15-un-1,30-guoByro kucnoty (0,104 r, 0,2
mmode), HATU (0,07 r, 0,2 mmoub) pactBopsuia B JIXM ( 10 M) ¢ mocneayrommum
nobasneHueM TOA (55 Mk, 0,4 MMoub). PeakinOHHYIO CMECh IepeMeuBaIi PU KOMHATHON
TEMIepaType B TEUEHUE HOUH, YIIAPUBAIN NPU MOHIKEHHOM JIaBJICHUH U OUUIIAN Ha KOJIOHKE
¢ SiO,, monyuast npoaykt B-1 (0,046 r, 23%). DCH: m/z: paccunrano s CagH7sNeO17 [M+H] ™
1007,51, naiineno 1007,52.

ITpumep 164. Cunres B-2 (¢parmenT TyOynu3nHa, UMEIOIINN OUC-TUHKED).
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Coenunenne B-1 (0,046 1, 0,045 mmoub), pactBoperHoe B JIXM (1 mi), nodasisuiu TOK
(1 M) 1 peakIMOHHYIO CMECh TIEpEMEIINBAJIH MTPH KOMHATHOM TEMIIEpaType B TEUEHHE 2 4acoB,
yIapuBaJId U COBMECTHO ynapusaiu ¢ JIXM/ToyyoIoM ¢ moy4eHneM HEOUHIIIEHHOTO
coenunenus: B -2 (38,6 mr, Beixon 100%), ucronbe3yeMoe Ha Clenyromiei craguu 0e3
nonoaHuTeNnbHON ouncTkn. DCU: m/z: paccunrano aias C3oHsoNegO1s [M+H]™: 851,40, nalineno
851,95.

ITpumep 165. Cunres B-3 (ananor TyOynusuHa, UMEOIUN OUC-THHKED).

e VA B
N}(/N\H\ )\/\0 4% /\/ i

COoOoH

0
,,’ _N_ 9 0 N

@
H;N

3 B-3

K pactBopy coenunenust B-2 (38,6 mr, 0,045 mmons) B DMA (4 mur) noGasusiiu
neppropdenun 2-((6S,9R,11R)-6-((S)-Brop-OyTrin)-9-usonponun- 2,3,3,8-rerpamernn-4,7,13-
TpHOKco-12-okca-2,5,8-Tpuaszarerpanekan- | 1-mn)ruazon-4-kapdokcunar (31,14 mr, 0,045
MMOJIb), 3aTeM noOassiin DIPEA (28 Mk, 0,159 MMOJIb), peakIIMOHHYIO CMECh NIepeMeInBaIN
B TEUEHHE HOUYM. 3aTEM PAaCcTBOP yMapuUBaiIu v ouuinanu ¢ nomouso BOXKX ¢ rpaguentom
MeCN/H20 (ot 10% MeCN no 70% MeCN uepes 45 muH, kojoHka C-18, 10 MM (1) x 250 MM
(1), 9 MJI/MUH) C IONYYEHHEM YKA3aHHOTO B 3arojioBke mpoaykra (7,9 mr, 13%). OCU: m/z:

paccuutano ans CesHooN19O20S [M+H]™: 1359,67, naiineno 1359,62.
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IMpumep 166. Cuntes (4R)-Tper-OyTii-5-(3-(2-(((GeH3umoKCH )KapOOHIIT )aMIHO )-3 -

MeTHIOyTaHAMUO )-4-ruapokcuden)-4-((TpeT-0y TOKCHKapOOHMIT )aMUHO)-2-

OO

- }_( t
tBUO:/CK/TiT@jDH — Bucw
Jil\ HCbz

N HATU, T3A, OXM

METHJITIEHTAHOATA.

(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
metrmnentaHoart (0,2 r, 0,51 mmounb), 2-(((6eH3mIoKCH )KapOOHMIT)aMHUHO )-3-MeTUIIOYTAHOBY O
kucnoty (0,13 r, 0,51 mmone), HATU (0,2 1, 0,51 mmois) pactBopsimu B JIXM (20 mi) ¢
nocnenyoumm nodasneaneM TOATEA (110 mka, 0,8 mmons). Peakunonnyro cmech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEUCHNE HOYH. 3aTEM PAaCTBOPUTEIND YAAISIIN
NPY MOHMKEHHOM JaBJIEHHH U OYHIIAIN Ha KOJOHKe ¢ Si07 ¢ MOJydeHHeM YKa3aHHOTO B
3aronoske npoaykta 12 (0,29 r, 90%). DCH: m/z: paccunrano mst C3sHsoN3Og [M+H]™: 628,35,
HaiimeHo 628,35.

ITpumep 167. Cunres (4R)-tper-OyTun-5-(3-(2-amMmuHO-3 -MeTunOyTaHaMuIO )-4-

rugpokcudermn )-4-((Tper-0yTokCHKapOOHMIT)aMUHO)-2-METHUJIIIEHTAaHOATA.

¢ NHBoc NHBoc OH

B cocyne nns runpuposanusi, nodasnsu Pd/C (0,1 r, 33% macc., 50% BiIaKHOCTB) K
pactBopy (4R)-Tper-OyTmin-5-(3-(2-(((6eH3unokcn) kapOOHMIT)aMHHO )-3-MeTHI0yTaHAMHIO )-4 -
rugpokcudermn)-4-((Tper-OyrokcukapOoHHMI )aMUHO)-2-MetuinenTanoata (0,29 r, 0,46 MMoJIb)
B MeOH (10 mi). Cmech BeTpsixuBasiu B TedeHre Houu npu 1 atm Hp 3arem ¢punbTpoBanu uepes
LEeNUT (BCIIOMOTATENbHBINA (GMIbTp). PUIbTpaT yapuBajiy ¢ NOJyYEHHEM YKA3aHHOTO B
3arosioBke coenuaenus (0,23 r, 100%) u ncmonp30Bav Ha ClieAyIomel cranquu 6e3
nonoaHuTenbHON ouncTkn. DCH: m/z: paccunrtano s CosHasN3Og [M+H]:494,64, Haiineno
494.64.

ITpumep 168. Cunres (4R)-tper-OyTrn-5-(3-(2-(2-(((6en3unokcn) kapOoHMIN)
aAMHHO )IPOTIAHAMHUIO )-3-MeTUI0yTaHaMH 0 )-4-ruapokcudennn)-4-((Tper-

OyTOKCHKapOOHIIT)aMHHO)-2-METHIITIEHTAHOATA.

218



10

15

20

OH HOOC on
o ChaHN " NE o

b > BocHN 5 HCba
Hﬁ-‘“’z HATU, T3A, XM g0.c HJ}-‘H‘C"

BacHX
rBl]OIC

(4R)-tper-Oytmin-5-(3-(2-amuHO-3-MeTHnOyTaHaMu 10 )-4-ruapokcudermn)-4-((Tper-
OyTokcukapOoHmT)aMuHo)-2-MeTuinentanoar (0,23 r, 0,46 MMoIb), 2-
(((6en3unokcu)kapboHm )aMmuHOoTIponaHoByro kucioty (0,10 r, 0,46 mmonb) 1 HATU (0,18 T,
0,46 mmodb) pacteopsii B JIXM (20 mur) ¢ mocnenyromum nodasneaneM TIATEA (110 mka,
0,8 MMoJIb). PeakIImOHHYIO CMeCh MepeMEeINBAIN TPH KOMHATHOH TeMIeparype B TeUeHUe
HOYH, YIIaPUBAJH MPHU MOHIKEHHOM JIaBJICHUN M OYHUINAJIHN Ha KoJoHKe ¢ Si0; ¢ monydeHneM
yKa3aHHOTO B 3arojioBke mpoaykra (0,3 r, 95%). OCU: m/z: paccuurano mist C37HssN4Oo
[M+H]": 699,39, naiineno 699,35.

ITpumep 169. Cunres (4R)-tper-OyTuin-5-(3-(2-(2-aMmuHONIPOIAHAMHIO)-3 -
MeTHIOyTaHAMUIO )-4-runpokcudermn)-4-((TpeT-0yTokcukapOOHIIT ) aMHHO)-2 -

METHIIIICHTaHOAaTa

OH OH

N%,Q/ 0 H,/Pd/C NI;')/ 0
BocHN T\ MeOHI BocHN J N NH,
Bu0,C H NHCbz ‘Bu0,C H

B cocyne nns runpuposanust Pd/C (0,1 r, 33% macc., 50% BIakHOCTB) 1OOABJISUTH K
pactBopy (4R)-Tper-OyTmin-5-(3-(2-(2-(((Oen3mnokcn)) KapOOHUIT)aMHHO) TPOTIAHAMHUIO)-3 -
MeTHIOyTaHAMUO )-4-ruapokcuden)-4-((TpeT-0y TOKCHKapOOHMIT )aMUHO)-2-
mermanentaHoara (0,3 r, 0,43 mmoinp) B MeOH (10 mut). CMmech BCTpSIXUBAJIH B TEUEHUE HOYU
npu | atm Hz, 3atem ¢punbTpoBanu yepes HeauT (BCIIOMOraTelIbHOE CPENCTBO A (PHIIBTPALIUH),
¢$unbTpar ynapuaiu, nojydas ykasaHHoe B 3arosioBke coeaunenue (0,22 r, 93%), kotopoe
HCTIOJIB30BAIN HA ClIeAyoIel cragun 0e3 fonoaHuTeNnbHOM ounctk. DCH: m/z: paccuutaHo
anst C2oHsoN4O7 [M+H]™: 565,35, naiineno 565,31.

ITpumep 170. Cunres B-4 (parmenT TyOynu3nHa, UMEOIIHNN OUC-TUHKED).
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BocHIN

(4R)-Tper-OyTrin-5-(3-(2-(2-aMmuHONIPOIAHAMUIO )-3 -METHIIOy TAHAMH IO )-4-
rugpokcudenmn)-4-((tper-OyrokcukapOormui )aMuHo)-2-metuinentanoat (0,05 r, 0,09 mmoub),
11,14-nnokco-4,7,18,21-rerpaokca-10,15-muazarerpakoc-12-un-1,24-nmuosytro kuciory (0,038 r,
0,09 mmoins), HATU (0,067 r, 0,18 mmoup) pactBopsin B IXM (10 M) ¢ mocneayromum
nobasneHueM TOA (55 Mk, 0,4 MMoub). PeakinOHHYIO CMECh IepeMeuBaIi PU KOMHATHON
TEMIepaType B TEUEHUE HOUH, YIIAPUBAIN NIPU NOHMKEHHOM JaBJICHUH W OYUIIAIN HA KOJIOHKE
¢ SiO,, monyuas npoaykt B-4 (0,01 1, 12%). DCH: m/z: paccuntano misa C47H73NsO1s [M+H]™:
961,51, natineno 961,52.

ITpumep 171. Cunres B-5 (parmenT TyOynusnHa, UMErOIINN OUC-TUHKED).

o ]

Ay
1

BocHN

D
QDR /‘\_.O.v_-\
B4 \"uﬁfo
!:):L ‘n’L A NO\/"‘*\
H'N

TCDH {OJ0H B=

Coenunenne B-4 (0,01 r, 0,01 Mmmoup) pactBopsimm B JIXM (1 mit) ¢ mocaenyomum
noGasnenuem TOK (0,8 mut). PeakinoHHYI0 CMECh MEPEMELIUBAIIN IPU KOMHATHOH
TeMIlepaType B TeUeHHe 2 4acoB, ynapusaiy, nojydas coeauenue B-S ( 10 mr ) nns
cnenyrotel ctanuu 0e3 gonoauTeasHoN ounctku. ICU: m/z: paccunrano ans C3gHssNsO13
[M+H]": 804,39, naiineno 804,65.

ITpumep 172. Cunres B-6 (ananor TyOynau3uHa, UMEIOINN OUC-THHKED).
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cood B-6

@
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K pactBopy coenunenust B-5 (~ 10 mr) B DMA (4 mut) noGaBisiin coefuHEHUEe
ne"TadpTopuaHOMN KuCIoThI (6,92 mr, 0,01 mmons) u DIPEA (3,4 Mk, 0,02 MMoOIb).
PeakunoHHYI0 cMeCh epeMeIInBaIN B TEUCHHE HOUH, YITAPUBAIN U OYHUINAIH C TIOMOLIBIO

5 B2XX ¢ rpaguerrom MeCN/H,0 (ot 10% MeCN no 70% MeCN uepe3 45 muHn, kononka C-18,
10 MM (1) x 250 MM (11), 9 MI/MHH) ¢ onydeHueM npoaykra B-6 (8,1 mr, 62%). 9CH: m/z:
paccuurano ans CesHorN19O1sS [M+H]™: 1313,66, naiineno 1313,66.

ITpumep 173. Cunres B-7 (pparmenT TyOynu3nHa, UMEIOIINN OUC-TUHKED).
OH

NH 5 JJ\/\O \/\I\Il
ocHN
Bmul;c ﬂ’g"\ﬂ“ u())v\o/\f" \/‘\;I_/:

HATU T3A, ,EI,XNI

0
\/\
NN Tl\“ )’\/\)/\/0\/\
BocHN
O0tBu B-7
10 (4R)-Tper-OyTrn-5-(3-(2-(2-aMuHONIPONIAaHAMUI0) ALIETAMUAO )-4-ruapokcudeHm)-4-

((rper-OyTokcukapbonmi) amuHo)-2-metwinentanoar (0,21 r, 0,4 mmoub) 11,14-muokco-
4,7,18,21-terpaokca-10,15-guazarerpakoc-12-un-1,24-auoyro kucioty (0,17 r, 0,4 MMOJIb),
HATU (0,15 r, 0,4 mmoutp) pactBopsiiu B JIXM (10 mi) ¢ nocnenyrommm nodasnennem TOA
(110 mxu, 0,8 MMOITB). PeakIIMOHHYIO CMeCh ITEPEeMELINBAIIN P KOMHATHOH TeMIeparype B

15 TE€YEeHHE HOYH, YIIAPUBAJIN MPH MOHWKEHHOM JAaBJIEHUH M OYHINAIH Ha KoJIoHKe ¢ Si02, mosyyast
nponykt B-7 (0,126 1, 34 %). 9CH: m/z: paccunrano mist C44Hs7N6O15 [M+H]™: 919,46,
HaiineHo 919,46.

ITpumep 174. Cunres B-8 (¢pparmenT TyOynusnHa, UMErOIINN OUC-TUHKED).
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Coenunenne B-7 (0,041 r, 0,045 mmoub) pactBopsiin B JIXM (1 mi1) ¢ mocaenyommm
nobasnenuemM TOK (1 mir). PeakimoHHYIO CMeCh NepeMeIInBar0T PH KOMHATHOH TeMIlepaType
B TeUEHHE 2 4acOB, YIIapHBAIIH, OJTy4as coeanuHeHue B-8, kotropoe ncronp3oBany Ha
5 crenyrommen cranun 0e3 panpHeimeit ouncrku. ICHU: m/z: paccunrano mist CssHs1NsO13
[M+H]": 763,35, naiineno 763,80.

ITpumep 175. Cunres B-9 (ananor TyOynusuHa, UMErOIUN OUC-THHKED).

0]
03‘7?0?"“% N, ¢I¢w¢f
N)\’Nj(LN)\/\ /\/O w
O H

DiPEA, DMA

H O
O/j\,

YA 8
Tﬁ/ IA(J/U? %N&g\,j\, |

K pactBopy coenunenust B-8 (9,1 mr, 0,012 mmouns) 8 DMA (1 M) noGasnsiau

H3N COOH B-8

\\

B-9

10 coenuHenue nenradropunHoi kucaoTsl (8,3 mr, 0,012 mmounb) u DIPEA (1,4 mxi, 0,008
MMOJIb). PEakIIMOHHYI0 CMeCh NEPEMEIINBAIIN B TEUEHUE HOUH, YIIAPUBAIN U OUYHIIAIH C
nomotsio BOXKX ¢ rpaguearom MeCN/H20 (ot 10% MeCN no 70% MeCN uepes 45 MuH,
kosoHka C-18, 10 MM (1) x 250 MM (1), 9 MII/MUH) C TOJTy4EHHEM YKa3aHHOTO B 3ar0JIOBKE
coenunenus B-9 (4,7 mr, 31%). 9CHU: m/z: paccuurano aust CeoHoiN10O18S [M+H]™: 1271,62,

15 HaiineHo 1271,62.

IIpumep 176. Cunres (4R)-tperOyTn-5-(3-(2-(((OeH3mmoKCH) KapOOHIIT)aMHUHO)

nponaHaMuo)-4-runpokcudermn)-4-((Tper-0yTokCukapOOHIIT) aMHUHO )-2-METHIINIEHTAHOATa

HOOC NHBoc
NHBoc OH T— "Bu(,C H

‘Bul):( ChbzIIN 2G o
) L NHC bz
ENN Ni: HATU, T3A, XM <
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(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
mermnnentaHoart (0,3 r, 0,76 mmoub), 2-(((6eH3mI0KCH ) KapOOHMIT)aAMUHOIIPOMIAHOBYIO KHCIIOTY
(0,17 1, 0,76 mmoub), HATU (0,29 r, 0,76 mmonb) pactBopsiiu B JIXM (20 mit) ¢ mocieayomum
noGasnenueM TOA (110 Mk, 0,8 MMonb). PeakiimoHHYI0 cMech NepeMeInBay Mpu KOMHATHON
TEMIepaType B TEUEHUE HOUH, YIIAPUBAIN NIPU NOHM)KEHHOM JIaBJICHUH M OYWIIAIN HA KOJIOHKE
¢ Si0; ¢ monyueHueM yka3aHHOTO B 3arojioBke npoaykra (0,43 r, 95%). 3CHU: m/z: paccunrano
anst C3;HasN3Os [M+H]™: 600,32, naiineno 600,32.

IIpumep 177. Cunres (4R)-rperOytun-5-(3-(2-amMmuHOTIPONIaHAMHIO )-4-TUAPOKCUPEHNT )-4 -

((Tper-OyToKCcHKapOOHUIT)aMHUHO)-2-METHUJINIEHTAHOATA.

NHBoc NHBoc OH
tBuOZ/(‘j\J\/C(OH Pd/C, H, tBuOﬁ\)\/@[ 0
— NJQ<NH2

0
INI )\NHCbZ MeOH H

B cocyn ans runpuposanus, nodasmsuu Pd/C (0,1 r, 33% macc., 50% BiIasKHOCTB) K
pactBopy (4R)-Tper-OyTnin-5-(3-(2-(((6en3unaokcn) kapOOHIIT)aMHIHO )ITPONIaHAMUIO )-4-
rugpokcudenmn)-4-((Tper-oyrokcukapOoHmI )aMuHO)-2-Metuinentanoara (0,3 r, 0,5 Mmounb) B
MeOH (10 mu). Cmech BCTpsixuBaiy B TeueHue Hour npu 1 atm Ha, a 3arem ¢unsTpoBanu yepes
LEeNUT (BCIIOMOTATENIbHOE CPEACTBO At prutbTpaimn). PuinbTpar ynapuBajy, IOdydast
yKa3zaHHOe B 3arojioBke coenunenue (0,24 r, 100%), koTopoe UCTIOIB30BAIH HA CIEAYIOMIEH
craguu 6e3 nonoaHuTenbHoM ounctkn. JCH: m/z: paccunrano s CoaHioN30g [M+H]™:
466,28, naiineno 466,28.

ITpumep 178. Cunres (4R)-rperOyTmin-5-(3-(2-(2-(((0er3mnoKkcH)kapOOHIIT)aMHHO )
NPOMAaHAMUO )IPOTTAHAMHIO)-4-Tuapokcrupenn)-4-((Tper-0yTokCHKapOOHNIT)aMUHO )-2-

METHIIIICHTaHOAaTa

OH
OH HOOC _ o
o ChzbIn- '\]}[’,{ NHCE
- w ~H B _ ; “hx
BocHN HJ%/ 2 BocHN 0o N )&(
HATU, T9A, AXM 2~ i

BuO0C

(4R)-Tper-Oyrrn-5-(3-(2-amuHOonponanaMuzo )-4-runpoxkcudenmn)-4-((tper-
OyrokcukapOoHmIT)aMHuHO)-2-MetunnentaHoart (0,24 1, 0,5 MMoup), 2-
(((6en3unokcu)kapOOHMT )aMUHO )ipornanoBy 0 kucioty (0,11 r, 0,5 mmoss) u HATU (0,2 1, 0,5
MMOJIb) pacTBopsur B JIXM (20 mu) ¢ mocnenyromum nodasnenuem TOA (110 mx, 0,8
MMOJIb). PEakIMOHHYI0 CMeCh NIepeMEIINBAIIN ITPH KOMHATHOM TEMIIEpaType B TEUCHUE HOYH,

yIapuBaJIv PY TOHWKEHHOM JaBJICHUH U OYHIIAIN Ha KOJIoHKe ¢ S0 ¢ monyueHnem
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yKa3aHHOTO B 3aroyioBke mpoaykra (0,28 r, 85%). OCU: m/z: paccunrano mist C3sHs1N4Oo
[M+H]": 671,36, naiineno 671,35.
ITpumep 179. Cunres (4R)-tper-OyTiin-5-(3-(2-(2-aMHHONIPOTIAHAMU/IO) TPONTAHAMULIO )-4-

rugpokcudermn)-4-((Tper-0yTokcukapOOHMIT) aMI/IHo)-Z-MeTI/IJIHeHTaHoaTa.

OH
NH 0
Y( NHCbz H,/Pd/C NH,
BocHN O N BocHN
H Me ()
BuOtOC BuOtOC

B xon0Oy ans ruapuposanus, nodasisuia Pd/C (0,028 r, 10% macc., 50% BIakHOCTB) K
pactBopy (4R)-Tper-OyTmn-5-(3-(2-(2-
(((bensmnokcn))kapOOHMIT)aMIHO ) TPOTIAHAMHIO0 ) TPOTIAHAMUIO )-4-ruapokcudenn)-4-((Tper-
OyrokcukapOoHmIT)aMHuHO)-2-MetunnentaHoata (0,28 r, 0,42 mmoinbs) B MeOH (10 mur). Cmech
BCTPSXMBAJHU B TeueHHe HouM nipu |1 atm Ha, a 3aTem (uibpTpoBany depes Lenut
(BcioMorarenpHOE CpencTBO It GunbTpannn). PUIbTpaT yHapuBaId, NOIy4Yas YKa3aHHOE B
3arosioBke coenuaenue (0,18 r, 100%), KOTopoe UCIOIB30BAIH Ha CIEAYIOUIeH cranuu 6e3
nonojaHuTeNnbHON ouncTkn. DCH: m/z: paccunrano s Cr7HasNsO7 [M+H]™: 437,32, HalineHo

43731.

ITpumep 180. Cunres B-10 (pparmenT TyOyau3uHa, UMEIOIINH OUC-TUHKED).

LIl R

M\)/\/
%;f;: NH, HO»\/\,/\/ N f

HATU, T3A, ,EI,XNI
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O
00tBu B-10

(4R)-Tper-OyTrin-5-(3-(2-(2-aMuHONIPOTIAHAMUIO) TPOIIAHAMUAO )-4-rUAPOKCHEHT)-4-
((rper-OyTokcukapbonu) amuHo)-2-metwinerranoat (0,064 r, 0,12 mmons) 11,14-nuokco-
4,7,18,21-terpaokca-10,15-quazarerpakoc-12-un-1,24-nuoyro kuciory (0,042 r, 0,097 MMob)
u HATU (0,073 1, 0,194 mmoib) pacteopsum B JIXM (10 mu) ¢ nocaenyomuM 1o0aBiIeHneM
TOA (27,5 mxa, 0,2 Mmoub). PeaklmOHHYIO CMeCh IepeMEeLTUBaIN IIPH KOMHATHOH TeMIlepaType

B TEUEHHE HOYH, YIIaPUBAJIH MPHU MOHIKEHHOM JIaBJICHUH U OYHIIAN Ha KoJoHKe ¢ Si0; ¢
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MOJIyYEeHUEM YKa3aHHOTO B 3aroyioBke npoaykra B-10 (0,074 r, 82%). 3CH: m/z: paccuuraHo
anst CasHeoNeO1s [M+H]™: 933,47, naiineno 933,46.

ITpumep 181. Cunres B-11 (pparmenTt TyOyau3uHa, UMEIOIINN OUC-TUHKED).

0
M 0
0 RPN o TOK/OXM
)J\( \’H\\”H\VA()""‘VO\J\\
0
BocH~ Mﬁv \/‘“\ 0
OBy
\H/L J]\/\ A0 H
TOK 1N COOH B-11
5 Coenunenne B-10 (0,074 r, 0,08 mMoutb) pactBopsuii B JIXM (1 mi1) ¢ mocaenyommm
p p

nobasnenuemM TOK (1 mi). PeakimoHHYI0 CMech NepeMeInnBajy P KOMHATHOH TeMIIepaType
B TeUEHHE 2 YacOB, YIIAPUBAIIU C MMOJydeHHEeM coeqrnHeHus1 B-11, KoTopoe HCroib30Bai Ha
cnenyroiel ctanuu 0e3 JabHEHIel OYHCTKH.

ITpumep 182. Cunres B-12 (ananor TyOynu3nHa, UIMEIOLTHI OUC-TIMHKED).

N
N 0
H O H 0 ﬂ - E ,F
H,N COOH B-11 DiPEA, DMA
Q 0
N, OAc 0 g H o
\ ><I( * N N’U\/\ ANV NH
H ) H (0]
w
10 COOH B-12

K pactBopy coenunenust B-11 (62,08 mr, 0,08 mmousis) B DMA (1 M) nobaBnsiu
coenuHeHue neHTadTOpUIHON KUCIOTHI (55,36 mr, 0,08 Mmous), 3atem nodasisuin DIPEA (27
MK, 0,16 MMOJIB), PEAKLIMOHHYIO CMECH TIEPEMELINBAIIN B TEUEHHE HOYH. 3aTEM PacTBOP
yrnapuBaiy ¥ ouninany ¢ nomompo BOXKX ¢ rpagnearom MeCN/H,O (ot 10% MeCN no 70%
15 MeCN uepes 45 muH, kosoHKa C-18, 10 MM (1) x 250 MM (11), 9 MI/MUH) ¢ TTOJTy4YEeHUEM
yKa3aHHOTO B 3arojioBke nmpoaykra B-12 (20 mr, 20%). 9CH: m/z: paccuutaHo st
CooHo1N1001s8S [M+H]™: 1285,63, naiineno 1285,63.
ITpumep 183. Cunres B-13 (pparmenT TyOyau3nuHa, UMEIOIINH OUC-TUHKED).
(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
20 metunnentanoar (0,19 r, 0,48 mmois), 11,14-nuokco-4, 7,18,21-rerpaokca-10,15-

nnaszarerpakoc-12-un-1,24-auosyro kucnory (0,173 r, 0,4 mmons) 1 HATU (0,3 1, 0,8 Mmoub)
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pactBopsiu B JIXM (50 mn), 3arem nobasisuim TOA (110 mki, 0,8 MMoib).

0
Q .
0 .
HOMON \/\NVO

BocIlN
'BuO:C

OH

HATU T3A, AXM
tBuO?(?CH\ MN \/\1\1/&

J\/\O/\/ \V/\‘\.H 0 B.13

PeakninoHHYIO CMeCh NTEPEMELINBAIN IPH KOMHATHON TEMIIEPATYPE B TEUEHUE HOYH,
yIapuBaJIv PY TOHWKEHHOM JaBJICHUH U OYHIIAIN Ha KOJIoHKe ¢ S0 ¢ monyueHnem

5 yKa3aHHOTO B 3aroJjioBke mpoaykra B-13 (0,25 r, 80%). 3CH: m/z: paccuurano st C3oHsoN4O13
[M+H]": 791,40, naiineno 791,40.

ITpumep 184. Cunres B-14 (pparmeHT TyOyau3uHa, UMEIOIINH OUC-TUHKED).

ac ¥ . PNAA®  TOR/OXM
'BuOIBC A 0’:)\//\ o \/\i\l:&“ ' /A
NLVAWGVAVAY

0

HO;C )\/\0 \/’\}\13
G 14 JL./\G/\J AVAN

Coenunenne B-13 (0,1 r, 0,14 Mmmous) pactBopsimu B JIXM (1 mu) a 3arem nodasmsumn TOK

B 131

10 (0,8 mu1). PeakimoHHYIO CMeCh TIepeMEIIUBAIN MTPU KOMHATHON TEMITEPAType B TEUCHHE 2 YaCOB,
a 3aTeM ynapuBaJii, NoJydas coeauHeHue B-14, koTopoe UCHOJIb30BaIN Ha CIENYIOLIEH CTaaAuu
0e3 manpHeHmel OYNCTKHU.

ITpumep 185. Cunres B-15 (ananor Ty6ym/131/1Ha, UMEIoLIUil OUC-TIMHKED).

O/“\/\ /\/ \/\N \ v I/\/
30448 Mg s sheseves
HS)\I COOH B-15 DiPEA, DMA
0/“~/\ /\/ \/\N \
\ Xﬁl ON\/(/(?CN 0 /k/\ /\/0\/\ \
N o ““‘dl \}’KH 0

COOH B-15

15 K pacrBopy coenunenust B-14 (88,76 wmr, 0,14 mmoinib) B DMA (1 M) nobaBnsinu

coenuHeHue neHTadTopuaHON KUCIOTH (96,88 mr, 0,14 Mmmous), 3arem nodasisuin DIPEA (47,5
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MK, 0,28 MMOJIB), PEAKLIMOHHYIO CMECh TIEPEMELINBAIIN B TEUCHHE HOYH. 3aTEM PacTBOP
yrnapuBaiy U ouninany ¢ nomompo BOXKX ¢ rpagnearom MeCN/H,O (ot 10% MeCN no 70%
MeCN uepes 45 muH, kojoHKa C-18, 10 MM (1) x 250 MM (11), 9 Mi/MUH) [T IOTYYEHUS
yKa3aHHOTO B 3arojioBke nmpoaykra B-15 (40 mr, 25%). 9CH: m/z: paccuntaHo st
CssHg3NgO16S [M+H]™: 1143,56, naiineno 1143,56.

ITpumep 186. Cunres (4R)-rper-OyTun-5-(3-(4-
(((Gen3UnOKCH )KapOOHMIT )aMUHO )OyTaHAMUIO )-4-ruapokcudermn)-4-((Tpert-

OyTOKCHKapOOHIIT)aAMHHO)-2-METUIITIEHTAHOATA

Bmﬂﬂ HO’(LL\/’\\/:\-HC]R B;:\HL@C!HO o
Bu0),C NH HATU, T3A, XM Bu0,C NM&HLM

(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
metrmnentaHoart (0,2 T, 0,5 mmonb), 4-(((6eH3unoKcH )KapOOHMIT)aMIHO )OYTAHOBYIO KHUCIIOTY
(0,121, 0,5 mmons) 1 HATU (0,2 1, 0,5 Mmouib) pactopsui B XM (50 mu), a 3atrem noOaBisuim
TOA (110 Mk, 0,8 Mmoub). PeakiimoHHYIO CMeCh IepeMeInBaIi IPU KOMHATHOH TeMITEpaType
B TEUEHHE HOYH, YIIaPUBAJIH MPHU MOHIKEHHOM JIaBJICHUH U OYHIIAN Ha KoJoHKe ¢ Si0; ¢
MOJIyYEHUEM YKa3aHHOTO B 3aroyioBke npoaykra (0,26 r, 85%). DCHU: m/z: paccuutaHo st
C33H4sN305 [M+H]™: 614,34, naiineno 614,34,

ITpumep 187. Cunres (4R)-tper-OyTin-5-(3-(4-amuHoOyTanamMuno)-4-ruapoxcudenn)-4-

((Tper-OyToKCcHKapOOHUIT)aMHUHO)-2-METHUJINIEHTAHOATA.

BocHN OH BocHN
XJ\)C( ¢ NHCh HZ/Pd/C
‘Bu0,C NM 2 MeOH  BuO,C

H

B xon0Oy ans ruppuposanus, nodasisuia Pd/C (0,028 r, 10% macc., 50% BIakHOCTB) K
pactBopy (4R)-Tper-OyTmin-5-(3-(4-(((6en3unokcu) kapOOHIIT)aMHHO )0y TaHAMUIO )-4-
rugpokcudenmn)-4-((Tper-oyrokcukapOoHMI )aMuHO)-2-MetuinenTanoata (0,09 r, 0,15 Mmmoub)
B MeOH (10 mi). Cmech BeTpsixuBasiu B TeueHne Houu npu 1 atm Hp, a 3atem punbrposanu
gepe3 LeNUT (BCIIOMOTaTeNIbHOE CPeACTBO sl pruumbTparyn). PuibTpaT ynapuBajd, MoJgydast
ykaszaHHoe B 3arojioBke coequHenue (0,07 r, 100%), KoTopoe UCTIOIB30BAIH HA CIEAYIOMEeH
craguu 6e3 nonoaHuTenbHoM ounctkn. ICH: m/z: paccunrano aas CosHaN3Os[M+H]™: 480,30,
Haiimeno 480,31.

ITpumep 188. Cunres B-16 (pparmenT TyOyan3uHa, UMEIOIINH OUC-TUHKED).
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(4R)-tper-OyTmn-5-(3-(4-amuHoOyTanaMuo)-4-runpoxkcudenun)-4-((Tpet-
OyTokcukapOOHWIT)aMUHO)-2-MeTunerTanoat (39 mr, 0,08 mmoss), 11,14-muokco-4,7,18,21-
teTpaokca-10,15-nmnazarerpakoc-12-un-1,24-nuoByto kucnory (43 wmr, 0,1 mmons) 1 HATU

5 (30,4 mr, 0,08 mMoutp) pactBopsii B IXM (20 mi1) ¢ mocnenyromum godasnennem TOA (22
MKJI, 0,16 MMoJTb). PeakiimoHHy0 cMech MepeMeInBaId TP KOMHATHOM TeMIIEpaType B
TE€YEeHHEe HOYHM, YIAPUBAIN MPH MOHWKEHHOM JaBJICHUHU M OYHUINAIH Ha KoJioHKe ¢ Si02 ¢
MOJIyYEHUEM YKAa3aHHOTO B 3aroyioBke mpoaykra B-16 (42 mr, 60%). 9CU: m/z: paccyutaHo st
C43He6NsO14 [M+H]™: 876,45, naiineno 876,40.

10 ITpumep 189. Cunres B-17 (pparmenT TyOyau3uHa, UMEIOIINH OUC-TUHKED).

MV\ o TOK g ~::~ 0
\11 XM H,S I \H
3{\/ \/\({\ a A 5{\, \/\Um

B-17

Coenunenne B-16 (17 mr, 0,019 mmons) pacteopsuiu B JIXM (0,8 mit) ¢ mocienyommnm
nobasnenueM TOA (0,5 mu). PeakimoHHYI0 CMeCh MepeMenuBaIi IPU KOMHATHOH
TEMIIEpaType B TEUCHHE 2 4aCcOB, a 3aTeM yrapuBaJiy, noay4das coenunenne B-17 (17 mr,>

15 100%), KoTOpO€E NCIIOIB30BAIN Ha CIEAYIoIel cragun Oe3 najpHelnmen ounctkn. JCHU: m/z:
paccuurano aus C3sHsoNsO1o [M+H]™: 720,34, naiineno 720,70.

ITpumep 190. Cunres B-18 (ananor TyOynusnHa, UIMEIOLTHI OUC-TTMHKED).
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K pactBopy coenunenust B-17 (13,6 mr, 0,019 mmoins) B DMA (1 M) nobaBnsiu
coenuHeHue neHradTopun-akTuBHOU KucaoThl (13 mr, 0,019 mmoiw) u DIPEA (6,4 mxi, 0,038
MMOJIb). PEakIIMOHHYI0 CMeCh NepEeMEIINBaJIM B TEUEHUE HOUH, YIIAPUBAIN U OUYHIIAIH C
nomotsio BOXKX ¢ rpaguearom MeCN/H20 (ot 10% MeCN no 70% MeCN uepes 45 MuH,
kosoHka C-18, 10 MM (1) x 250 mm (1), 9 MII/MUH) C TOJTyYEHHEM YKa3aHHOTO B 3ar0JIOBKE
nponykra B-18 (9,9 mr, 42%). DCH: m/z: paccuutano mist CsoHooNoO17S [M+H]": 122861,
Halineno 1228. 60.

ITpumep 191. Cunres (4R)-rper-OyTin-4-((Tper-OyTokcukapOoHua)aMuHo)-5-(3-(4-(2,5-
auokco-2,5-nmuruapo- 1 H-nuppon-1-um)Oyranamuno)-4-((4-(2,5-auokco-2, S-quruapo- 1 H-

nUppoJI-1-nia) OyTaHOMIT)OKCH )(pEHMIT )-2-METHIITIEHTAaHOATA.

¢ COOH 293
OH [iéqﬁv de\jiz
XH, _O 9 o
BocHN "00(Bu

N
HATU, T3A, XM BocEs Hj\/\j?
JOOeBu

(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
meTuinentanoar (68 mr, 0,17 mmouns), 4-(2,5-auokco- 2,5-nguruapo- 1H-muppon-1-
w1)OyTaHoByro kucaoty (94,5 mr, 0,52 mmone) u HATU (161,5 mr, 0,425 MMoJb) pacTBOPSIIIH B
JAXM (50 mn) ¢ nocnenyromum nodasinennem TOA(73 Mk, 0,52 MMoiib). PeakliMOHHYIO CMeCh
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B T€UCHNE HOYH, YIIAPUBAIH MTPH MOHUKEHHOM
JaBJIEHUH U OYHINAIH Ha KoJioHke ¢ Si02, amoupys cmecsro EtOAc/JIXM (1:10), ¢ monyyeHnem
YKa3aHHOTO B 3aroJjioBke mpoaykra (98 mr, 80%). DCU: m/z: paccunrano ans C37H4oN4O1
[M+H]": 725,33, naiineno 725,34

ITpumep 192. Cunres (2R)-4-kapboxkcn-1-(3-(4-(2,5-anokco-2,5-nurunpo-1H-mupporn-1-
wi)0yranamuno)-4-((4-(2, 5-nuokco-2,5-gurunapo-1H-nmuppo-1-mn)Oyranown JokcH )perrn)
neHTan-2-amuHa, coiau TOK.
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(4R)-Tper-OyTrn-4-((Tper-OyrokcukapOoHnIT)aMuHO)-5-(3-(4-(2,5-nnokco-2, S-quruapo-
1H-nmuppon-1-un)Oyranamuno)-4-((4-(2,5-auokco-2,5-guruapo- 1 H-muppo- 1 -ni)
Oyranomn)okcu)penmn)-2-mermnenranoar (98 mr, 0,135 mmouns) pactBopsiiu B JIXM (5 mi) ¢
nocnenyoumum nodasiaenneM TOK (3 mu). PeakimoHHY0 cMeCh epeMEeInBa0T PU
KOMHATHOM TeMIIepaType B TEUeHHE 2 YacOoB, a 3aTeM yIapHBaJIH, IOJTy4asl YKa3aHHOE B
3arosioBke coenuHerne (95 mr,> 100% BBIXOA), KOTOPOE UCTIOIB30BAJIH Ha CIAEAYIOLIEH CTaTuu
6e3 manpHelmelt ounctkn. JCH: m/z: paccuurano aust CosH3sNsOo [M+H]™: 569,22, Halineno
569,60.

ITpumep 193. Cunres (4R)-4-(2-((6S,9R,11R)-6-((S)-BTOp-OyTIIN)-9-M30MpOTTIII-2,3,3, 8-
terpameTii-4,7, 13-Tpuokco-12-okca-2,5,8-tpuasarerpanekas-11-mn) Tnazon-4-
kapOokcamuno)-5-(3-(4-(2,5-anokco-2,5-muruapo-1H- nmuppon-1-um)dyranamuno)-4-((4-(2,5-

IOKCo-2,5-nurunpo- 1 H-nmuppo-1-wmm)OyraHoum )okeH )peHnT )-2-MeTUIITIIEHTAHOBOH KHCIIOTHI

Q OQ Bélf OAc
P e

H3N COOH DiPEA, DMA

H 0
N N
R O \
0 B-19

COOH

K pactBopy (2R)-4-kapbokcu-1-(3-(4-(2,5-nuokco-2,5-guruapo- 1 H-muppon-1-mn)oyranamuio)-
4-((4-(2,5-nmnoxco-2,5-gurunpo- 1 H-nupposn- 1 -nn)0yraHown ) OkeH)peHNUI ) TIeHTaH-2-aMHHa, COJIb
TPK (76,9 mr, 0,135 mmons) B DMA (1 mun) noOaBisuii coenuHeHHe MeHTadTOPUAHON KHCIOTHI
(44 wmr, 0,06 mmonb) u DIPEA (45,8 Mk, 0,27 MMoJib). PeakiiHOHHYIO CMeCh TIepeMEeTHBaIH B
TE€YEeHHE HOYH, YIapuBaIH U ourianu ¢ momomso BOXKX ¢ rpannenrom MeCN/HO (ot 10%

MeCN 1o 70% MeCN uepes 45 muH, kononka C-18, 10 mm (1) x 250 mm (1), 9 Mi/MuH) ¢
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MOJIY4€HHEM YKa3aHHOTO B 3arojioBke npoaykra B-19 (37 mr, 55%). 9CH: m/z: paccuntano st
Cs3H73NgO 1S [M+H]™: 1077,49, naiineno 1077. 50.

ITpumep 194. Cunres (4R)-tper-OyTuin-4-((Tper-OyTokcukapOoHut)aMuHo )-5-(3-(3-(2-(2-
(2-(2,5-mnoxco-2,5-guruapo- 1 H-mupposn- 1 -uin)3Token )3 TOKCH )3TOKCH )iporiaHamMu 0 )-4-((3-(2-
(2-(2-(2,5-nnokco-2,5-nuruapo- 1 H-muppon-1

WUT)3TOKCH )3TOKCH )3TOKCH ) IIPOTIAHOUIT ) OKCH ) PEHIIT )-2-METUIITIEHTAaHOATA.

OH 0 0
Q\/{\Of}\/cmm
’ 3
NH; Q

00Bs HATU, T3A, AXM BocHN ﬁ

00 Bu

BocHN

(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
metrmnnentaHoat (100 mr, 0,25 mmonb), 3-(2-(2-) (2-(2,5-auokco-2,5-murnapo- 1 H-nmuppon-1-
WJT)3TOKCH )3TOKCH )3TOKCH )IIPOTIaHOBYIO kucioty (75 mr, 0,25 mmons) 1 HATU (190 wmr, 0,5
MMOJIb) pacTBopsiian B IXM (50 mun) ¢ mocnenyrommm godasnennem TOA (73 Mk, 0,5 MMOIIb).
PeakunoHHYI0 cMech iepeMeuBaIi PU KOMHATHONW TEMITEPATYpe B TEUEHHE HOYH, YIIapUBAIU
MIPY MOHWKEHHOM JIaBJIEHUH M O4HINaIU Ha KoyoHke Si0; smoupys cmechio EtOAc/JIXM (1:
3), ¢ moNy4eHneM yKa3aHHOTO B 3aroyioBke nmpoaykra (180,05 mr, 75%). 9CH: m/z: paccunuTaHo
anst C47HeoN4O17 [M+H]™: 961,45, naiineno 961,81.

ITpumep 195. Cunres (2R)-4-kap6oken-1-(3-(3-(2-(2-(2-(2,5-nnoxco-2,5-aurunpo-1H-
UPPOJI- | -UIT)ITOKCH ) )3TOKCH )3TOKCH )TporiaHaMuo )-4-((3-(2-(2-(2-(2,5-anoxco-2, 5-quruapo-

IH-ntuppod- 1-1i1)3TOKCH )3 TOKCH )3TOKCH ) TIPOTIAHOMIT ) OKCH ) (peHUIT )IIEHTaH-2-aMHHa, coyib TPK.

0 O 0
" ; TPK

XM
BocHN 0 G‘Bu ﬁ 'u

(4R)-Tper-6yrun-4-((Tper-Oyrokcukapdonmn)amuno)-5-(3-(3-(2-(2-(2-(2,5-nmuoxco-2,5-
auruapo- 1 H))mupposn-1-mi)3Token)3Token )3TokeH) mponanaMuno )-4-((3-(2-(2-(2-(2,5-nnoxco-
2,5-nurunpo- 1H-muppoii- 1 -ui)3TOKCH )3TOKCH )3TOKCH ) POTIAHOMIT JOKCH ) eHMIT )-2 -
metrmnnertaHoat (180,0 mr, 0,187 mmounb) pactBopsiu B JIXM (12 M) ¢ mocaenyomnm
nobasnenuemM TOK (6 mir). PeakIMOHHYIO CMeCh NepeMeInBajIy P KOMHATHOM TeMITepaType
B TEUEHHE 2 YacOB, 3aT€M KOHIIEHTPHPOBAJIH U YIIApUBAJIH JOCyxa coBMecTHO ¢ JIXM/Tonyonom

C TIOJIyYeHHEM YKa3aHHOTO B 3arojioBke coenunaenus (155 mr,> 100% BbIxox), KOTOpOE
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UCTIOJIB30BAIN Ha cliefyromeli craguu 0e3 nanpHelmei ounctkn. JCH: m/z: paccuntaHo s
C33Hs54N4O15 [M+H]™: 805,35, Haiineno 805,60.

ITpumep 196. Cunres (4R)-4-(2-((6S,9R,11R)-6-((S)-BTOp-OyTIIN)-9-M30MpOTTIII-2,3,3, 8-
terpameTii-4,7, 13-Tpuokco-12-okca-2,5,8-tpuasarerpanekas-11-mn) Tnazon-4-
kapOoxcamuno)-5-(3-(3-(2-(2-(2-(2,5-nuokco -2,5-guruapo-1H-nmuppon-1-

WIT)3TOKCH )3TOKCH )3TOKCH )IporiaHamMuno )-4-((3-(2-(2-(2-(2,5-arokco-2, 5-muruapo- 1 H-muppon-

1-MIT)3TOKCH) 3TOKCH)3TOKCH )3TOKCH )ITPOMAHOMII)OKCH )(pEHIIT )-2-METHIINIEHTAHOBOH KUCIIOTHI (

B-20).
0 ¥
0 Q \4[( O K F
SUOR Nﬁ
N oL v 0 TF
® H 0) N »
o
N OOl DIPEA, DMA
“ \/(/k( Q
\w‘ ! > B-20
COOH 0

K pactBopy (2R)-4-kapbokcu-1-(3-(3-(2-(2-(2-(2,5-auokco-2,5-muruapo- 1 H-nuppon-1-
WUT) )3TOKCH )3TOKCH )3TOKCH )ITpontaHaMu0 )-4-((3-(2-(2-(2-(2,5-mmnoxco-2, 5-auruapo- | H-nmupposn-
1-MJT)3TOKCH )3TOKCH )3TOKCH )IIPOTTAHOMIT)OKCH )(peHnT)ieHTan-2-amuHa, cob TPK (43 mr, 0,06
mMmoJib) B DMA (1 mut), noOaBisiin coennHeHe NeHTadhTOPUA-aKTUBHON KUCIOTHI (48,5 Mmr,
0,06 mmonb) u DIPEA (34 Mk, 0,2 MMonib). PeakiinoHHYI0 cMech MepeMeInnBalii B TEUEHUE
HOYH, yIIapUBaJIU U ourInain ¢ nomouisio BOXX ¢ rpagunentom MeCN/H,0 (ot 10% MeCN no
70% MeCN uyepes 45 muH, kononka C-18, 10 MM (1) x 250 MM (11), 9 MII/MUH) ¢ TIOTy4YEHHUEM
yKa3aHHOTO B 3arojioBke nmpoaykra B-20 (35 mr, 45%). 9CH: m/z: paccuntaHo st
CsoHgsNgO1sS [M+H]™: 1313,61, Haiineno 1313. 85.

ITpumep 197. Cunres (4R)-5-(22,23-6uc (2,5-nuokco-2,5-murunpo- 1 H-mupposn-1-mn)-
3,6,39,42-terpameTun-2,5, 8,21,24,37,40,43-0kTaokco-
3,4,5,6,7,8,9,10,12,13,15,16,18,19,20,21,22,23, 24,25,26,27,
29,30,32,33,35,36,37,38,39,40,41,42,43 44-rekcarpuakoHTaruipo-2H-
oen3o[b][1,14,17,20,31,34,37,4,7,10,23,28,41,44] rentaokcarentaa3allKIOreKCaTeTPAKOHTHH-
46-un)-4-(2-((6S, 9R, 11R)-6-((S)-BTOp-OyTHN)-9-M30TIpOTTII-2,3,3, 8-TeTpameTrin-4,7,13-
Tpuokco-12-okca-2,5,8-rpuazarerpagexan-1 1 -un)ruazon-4-kapbokcaMuao)-2-

METHJIMTEHTAHOBOM KUCIOTHI ( B-21 ).
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B-21

K pactBopy (2R)-1-(22,23-6uc(2,5-nmuokco-2, 5-murunpo- 1 H-nuppo-1-mn)-3,6,39,42-
TerpameTui-2, 5,8,21,24,37,40,43-0kTaoKkco-
3,4,5,6,7,8,9,10,12,13,15,16,18,19,20,21,22,23,24,25,26,27,29,
30,32,33,35,36,37,38,39,40,41,42,43,44-rekcarpuakoHTaruapo-2H-
oen3o[b][1,14,17,20,31,34,37, 4,7,10,23,28,41,44] renTaokcarentaa3aluKJIOTeKCATETPAKOHTHH-
46-un)-4-xapbokcunenran-2-amuaa TOK comnb (60 mr, 0,050 mmons) 8 DMA (1,5 mun)
n00aBIISANN cOeqUHEHNE TeHTaTOPUA-aKTHBHOMN KHCIOTHI (44 mr, 0,06 mmonb) u 0,1 M
NaHzPO4, pH 7,5, 0,8 M. PeakinoHHy0 cMech NepeMelInBaii B TeUeHUe HOUH, YIIapuBallu U
ountanu ¢ nomombio BOXX ¢ rpanuentom MeCN/H,O (ot 10% MeCN no 70% MeCN uyepes
45 muH, konoHka C-18, 10 MM (1) x 250 MM (11), 8 MII/MUH) C TOJTyYEHHEM YKa3aHHOTO B
3arosioBke nponykra B-21 (44 mr, Beixon 52%). 9CU: m/z: paccuntano mist C7oH117N14026S
[M+H]": 1709,79, naiineno 1709,55.

ITpumep 198. Cunres (4R)-4-(2-((4R, 6R, 9S, 128§, 158, 185)-9-((S)-BTOp-OyTHIN)-6,12-
nuusonponun-7,13,15, 18-rerpamerun-2,8,11,14,17,20,23-rentaokco-2 1 -mponuonamuao-3-
okca-7,10,13,16,19,22-rekcaa3aneHtakoc-24-uH-4-1j)Trazon-4-kapOoKCaMuIo )-2-MeTHII-5-

¢dennnmenTaHoBoi KucnoTel (B-22).

0 H
=/\INI q H O N, i Qe
=5 N’LWNV)‘N 3\, _N_ O 522
—"~N ! o ! SJ_K N
H 3 H COOH

K ruppoxnopun (4R)-4-(2-((3S,6S,9R,11R)-6-((S)-BTOp-OyTHN)-3,9-1un30onponui-8-

|
=
©

metmi-4,7,13-tpuokco-12-okca-2,5,8-rpuazarerpanexan- 1 1 -un) tuazon-4-xkapOokcamMuao)-2-
MeTHJI-5-(peHnmeHTaHoBo# kucaoTel (25 mr, 0,034 mmounb) B cmecu DMA (2 M) 1 0,1 M
Na;HPOys, pH 8,0 (1 mi), nobasmnsinu (S)-2,5-auokconupponuant-1-mn 2-((S)-2-(2,2-
IUMPOTHOJIAMHI0ALIETAMHIIO )T poniaHaMu 0 )iponaHoart (23,1 mr, 0,053 MMoub) Tpemst

NnopuusAMH B TCHCHUEC 3 HacCoOB, a 3aTEM CMECh INIEPEMCIINBAJIN B TCUCHUE CIIE 12 yacoB. Cmech
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yIapuBaJv ¥ ounIany ¢ nomombio BIXKX ¢ obpamenHoii ¢pazoit (200 (L) mm x 10(d) mm,
kosoHka Cig, 10-100% aneronurpri/Bona 3a 40 MUHYT, v =8 MJI/MUH) C TIOJIy4€HHUEM
yKa3aHHOro B 3arosioBke coenuHenus (30,0 mr, 85% Boixox). MC OCH m/z: paccuuTano st
Cs1H71NoO12S [M+H]" 1034,49, Haiineno 1034,90.

ITpumep 199. Cunres (4R)-4-(2-((1R, 3R)-1-anerokcu-3-((2S, 35)-N, 3-numernn-2-((R)-1-
METHJITUIEPUINH-2- KapOOKCAMHI0) IEHTAHAMH/IO )-4-METHII-TIEHTUI ) THA30JI-4 -
kapOokcamuzo)-5-(4-ruapoxcu-3-(3-(2-(2-((6uc((Z)-3-
KapOOKCHAKPUITUAPA3UHILT)(POCHOPHIT)aMHUHO )3TOKCH )3TOKCH )ITPOTIaHAMUIO )(pEHIT )-2 -

METHJIIEHTaHOBOH KUCIOTHI (B-23).

(B-23)
H 0 0O 0
N N P\NHNH OH
Y "1( ~ Her{’\’O'|‘/\ NHNH
o T \-OH
HO2 0

K coenunenmro (Z)-3-kapooxcuaxkpunrunpasun coan HCI (22,0 mr, 0,132 mmonb) B cMecu
TT'® (5 mi) u DIPEA (10 Mk, 0,057 mmodns) nipu 0 °C nobasnsmu POCI 5 (10,1 mr, 0,0665
mMmoutb). [Tocne mepememusanus mpu 0°C B Teduenue 20 MUHYT CMeCh HArpeBaJid 0 KOMHATHON
TEMIEPaTypPhl M MPOAOJIKAIH NEPEMEIINBATh B TEUEHHE JOMOJHUTENBHBIX 4 4acoB. 3aTeM K
cmecu nodasysmu coennaenne (4R)-4-(2-((1R, 3R)-1-anerokcu-3-((2S, 3S)-N,3-qumernn-2-
((R)-1 meTrnmumnepunnH-2-kapOOKCaMUI0 ) TEHTAHAMHUIO )-4-METHIIIEHTHIT) THA30J1-4 -
kapOoxcamuno)-5-(3-(3-(2-(2-aMMHO3TOKCH )3 TOKCH )IIPOTIAHAMHIO )-4-TUAPOKCH(PEHNIT)-2 -
METHJINIEHTAHOBYIO KHCHOTY (60 Mr, 0,065 mmons) u DIPEA (20 mxi, 0,114 Mmmous). Cmech
nepemMetnany npu 50 °C B TeueHue HOUH, yIapuBaIU U ounLIany ¢ noMoinso BOXX ¢
obpamennoit dazoii (250 (L) mm x 10(d) mm, kononka Cig, 10-100% aneroHuTpui/Boaa B
teueHne 40 MUHYT, v =8 MJI/MHH) C TIOJIly4eHHEM YKa3aHHOTO B 3arojioBke coenuHenus (23,1 mr,
32% Boixox). MC DCH m/z: paccunrano aust CssHgiN1101sPS [M+H]™ 1222,51, HalineHo
1222,80.

IIpumep 200. Curres (1R,3R)-1-(4-(((2ZR)-5-((2-amuHO3THI)amuHO)-1-(22,23-0uc (2,5-
IuoKco-2,5-nuruapo)- 1 H-niuppon-1-um)-3,6,39,42-rerpamerun-2,5,8,21,24,37,40,43-0KkTaOKCO-
3,4,5,6,7,8,9,10,12,13,15,16,18,19,20,21,22,23,24,25,26,27,29,30,32,33,35,36,37,38,39,
40,41,42,43,44-rekcarpuakontaruapo-2H-6en30[b]
[1,14,17,20,31,34,37,4,7,10,23,28,41,44|renTaokcarenraa3a-HuKJIOT€KCATETPAKOHTHH -46-1111)-4-
METHII-5-0KCOTIeHTaH-2-miT)KapOamom)Tia3on-2-mn)-3-((25,3 S)-2-(2-(aumernnamMuHo)-2-

METHIPOTIaHaMU0)- N, 3-TUMeTHIIIeHTaHaMIO )-4-MeTunenTuianerara (B-24).
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Coenunenne B-21 (22,0 mr, 0,0129 mmoss) B DMA (1 mun) no6asisuiu EDC (15,0 mr, 0,078
MMOJIb), TUAPOXJIOPUAHYIO COJb 3TaH-1,2-auamuna (8,0 mr, 0,060 mmosb) u DIPEA (0,010 mu,
0,060 mMouib). CMech epeMeBaIi B TEYEHHE HOYH, YIIAPUBAIN U OYHUINAIH C TIOMOLIBIO
obpamenno-dazosoit B2XKX (250 (1) mm x 10(d) mm, Cis xononka, 10-100%
alleTOHUTPII/Bo/A B TeueHne 40 MUHYT, v =8 MJI/MHH) C ITOJIy4EeHUEM YKa3aHHOTO B 3ar0JIOBKE
coemunenus (14,0 mr, 62% Boixox). MC DCH m/z: paccunrano s CsiHi23Nig02sS [M+H]"
1751,85, naiineno 1751,20.

ITpumep 201. Cunres (1R,3R)-1-(4-(((28R)-1-amun0-29-(22,23-61C (2,5-110KCO-2,5-
nurunapo- 1 H-nuppon-1-) mn)-3,6,39,42-terpamerun-2,5,8,21,24,37,40,43-0kTaokco-
3,4,5,6,7,8,9,10,12,13,
15,16,18,19,20,21,22,23,24,25,26,27,29,30,32,33,35,36,37,38,39,40,41,42,43 44-
rekcarpuakonTaruapo-2H-6en3o[b][1,14,17,20,31,34,37,4,7,10,23,28,41,44]
renTaoKcarenTaasa-luKJIOTeKcaTeTpakOHTHH-40-11)-26 MeTuin-25-0kc0-3,6,9,12,15,18,21-
renraokca-24-azanoHaxkocaH-28-wi kapoamounn)tuazon-2-mn)-3-((2S, 35)-2-(2-

(IMMETHIIAMITHO )-2-MEeTHIITPOITaHaMU/I0 )-N, 3 - TUMETHIITIEHTAHAMHIIO )-4-MeTUIIITeHTIIIaLeTaTa (

B-25)

\N>§(¥"’¢<O1\II/'\( % )\’k\o/\)\’

m* ’\*\0’\)\/
0 /\(\/ B-25

Coenunenne B-21 (22,0 mr, 0,0129 mmoss) B DMA (1 mun) no6asisuin EDC (15,0 mr, 0,078
MMOJIb), ruapoxjopun 3,6,9,12,15,18,21-renraokcarpukosan-1,23-nuamuna (26,0 mr, 0,059
mmodb) 1 DIPEA (0,010 ma, 0,060 mmoinb). CMech epeMeruBaii B TEHeHHE HOUH, YITapUBAJIH
¥ OYHUIIANIN C MOMOIIBI0 obpareHHO-(azoBoit BOYXKX (250 (i) mm x 10(d) mm, Cig xosonka, 10-
100% aneronuTpui/Boaa B Teuerre 40 MUHYT, v =8 MJI/MHUH) ¢ TIOJly4eHHEM YKa3aHHOTO B
3arosioBke coenuaenus (14,5 mr, 55% Boixon). MC 3CH m/z: paccuntano st CosHis1N16032S
[M+H]" 2060,03, nHaiineno 2060,80.

ITpumep 202. Cunres (1R, 3R)-1-(4-(((28R)-29-(22,23-0uc (2,5-auokco-2,5-muruapo-1H-

nuppoui-1-n)-3,6,39,42-rerpamerun-2,5,8,21,24,37,40,43-0kTa0Kco-
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3,4,5,6,7,8,9,10,12,13,15,16,
18,19,20,21,22,23,24,25,26,27,29,30,32,33,35,36,37,38,39,40,41,42,43,44-
rekcarpuakonTaruapo -2H-6en30[b][1,14,17,20,31,34,37,4,7,10,23,28,41,44]
renTaoKCarenTaasa-luKJIOTeKCaTeTpaKOHTUH-40-1)- | -THIpOKCH-26 METHII-25-0KCO-
3,6,9,12,15,18,21-rentaokca-24-a3aHoHakocaH-28-min)kapbamoni)tuazon-2-mn)-3-((2S, 35)-2-

(2-(mumMeTHIaMHUHO)-2-MeTUIPOTaHaMII0)-N, 3-AMMeTHIIIeHTaHAMUIO )-4-

metmnenTuiaanerara ( B-26 )

WA pQ oo
Sha's LA A R

o) ﬂ’\(\,o-)\H B2

Coenunenne B-21 (22,0 mr, 0,0129 mmoinb) 8 DMA (1 M) no6asnstmu EDC (15,0 mr,
0,078 mmoub) u 23-amuH0-3,6,9,12,15,18,21-rentaokcarpukosan-1-0: (22,0 mr, 0,059 Mmoub).
CwMmech nepeMenInBaii B TEYCHUE HOYH, YIIAPUBAIN M OUUINAJH C TIOMOLIBI0 0OpaIeHHo-
dazosoit BOXKX (250 (1) mMm x 10(d) mm, Cig kononka, 10-100% arieToHUTpUI/BOA B TEUCHUE
40 MuHYT, V =8 MJI/MUH) C TIOJIy4Y€HHEM YKa3aHHOTO B 3arosioBke coeannenus (14,1 mr, 53%
Bexon). MC DCH m/z: paccunrano mist CosHisoN1sO33S [M+H]™ 2061,02, Halineno 2061,74.

ITpumep 203. Cunres (2S)-tper-Oyrun 2-((4R)-5-(22,23-6uc (2,5-anokco-2,5-quruapo-
1H-iuppoi-1-un)-3,6, 39,42-rerpamermn-2,5,8,21,24,37,40,43-0KTa0KCO-
3,4,5,6,7,8,9,10,12,13,15,16,18,
19,20,21,22,23,24,25,26,27,29,30,32,33,35,36,37,38,39,40,41,42,43,44-rekcaTpukoHTruapo-2H-
oenso[b] [1,14,17,20,31,34,37,4,7,10,23,28,41,44] renTaokcarenra-a3alKiIOreKCaTeTPAKOHTHH-
46-un)-4-(2-((6S , 9R, 11R)-6-((S)-BTOp-OyTHN)-9-N30NponHI-2,3,3,8-Terpamerni-4,7,13-
TpHuokKco-12-okca-2,5,8- Tpuasarerpanekas-1 1-umruazon-4-kapOokcamMumo)-2-

MeTHJIeHTaHaMHI0)-0-((TpeT-OyTokcnKapOoHMIT)aMiHO )rekcaHoata ( B-27 ).

KA LS gy
;Ngiyk :f;

0
CO0Bu  \HBoc B-27
Coenunenne B-21 (25,0 mr, 0,0146 mmounb) 8 DMA (1 M) no6asnstmu EDC (15,0 mr,
0,078 mmoub) u (S)-Tper-OyTin 2-aMmuHO-60-((TpeT-OyToKCHKapOOHMIT)aMUHO )rekcaHoart (9,0 mr,
0,030 mmouip). CMech mepeMeBaIi B TEYEHHE HOYH, YITAPUBAIN U OYHINAIH C TIOMOLIBIO

obpamenno-dazosoit B2XKX (250 (1) mm x 10(d) mm, Cis xononka, 10-100%
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alleTOHUTPII/Bo/A B TeueHne 40 MUHYT, v =8 MJI/MHH) C ITOJIy4EeHUEM YKa3aHHOTO B 3ar0JIOBKE
coemunenus (20,5 mr, 71% Boixox). MC DCH m/z: paccunrano s CosHi4aN16020S [M+H]"
1994,00, Haitnero 1994,85.

ITpumep 204. Cunres (25)-6-amuno-2-((4R)-5-(22,23-6uc (2,5-anokco-2,5-nuruapo-1H-
4,5,6,7,8,9,10,12,13,

LR -t |

nupposi-1-ui)-3,6 , 39,42-terpamernn-2,5,8,21,24,37,40,43-0kTaokco-3
15,16,18,
19,20,21,22,23,24,25,26,27,29,30,32,33,35,36,37,38,39,40,41,42,43 ,44rekcarpuakoHTrunapo-2H
6en3o[b][1,14,17,20,31,34,37,4,7,10,23,28 41,44 |rentaokcarenraa3a-UHuKJIOreKCATETPAKOHTHH-
46-mn)-4-(2-((6S,9R, 11R)-6-((S)-BTOp-OyTHN)-9-N30mponui-2,3,3,8-rerpamermn-4,7, 13-

TpHuokco-12-okca-2,5,8 -Tpuasarerpanekas-1 1-umruazon-4-kapOokcamMumo)-2-

METHJITIEHTAHAMHIO )IFeKCAHOBOH KUCIOTHI (B-28).

B-28

Coenunenne B-27 (20,0 mr, 0,010 mmonb) pacteopsuin B JIXM (1 mi1) ¢ mocaenyommnm
nobasnenuemM TOK (1 mi). PeakimoHHYI0 CMech NepeMeInnBajy P KOMHATHOH TeMIIepaType
B TEUEHHE 2 4acoB, 3aTeM ynapusainu u ouninani BOXKX ¢ obpamenHoi ¢azoii (250 () mm ¥
10 (d) MM, xononka Cig, 10-100% aneronnTpui/soaa B TeueHue 40 MUHYT, V = 8 MJI/MUH) €
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (13,5 mr, 73% Boxon). 9CH: m/z:
paccuurano ans CgsHi2oN16027S [M+H]™: 1837,89, naiineno 1838,20.

ITpumep 205. Cunres runpoxiopuna (2S,4R)-meTin 4-rugpoKCUITHPPOTUIANH-2-

KapOokcHara.

COzMe
HOMIMO/
NH

K pactBopy Tpanc-4-runpokcu-L-nponuna (15,0 r, 114,3 Mmoib) B cyxom meraHode (250
MJT) TIO KarusiM nooasisutn Tuonmtxjiopun (17 mit, 231 mmons) npu 0-4 °C. ITonydeHHyIO CMeCh
nepeMeIBajIy P KOMHATHON TEMITEpaType B TEUCHHUE HOYH, YIIAPUBAJIH, KPUCTAJITU30BAIN
u3 cmecu EtOH/rekcan ¢ moyueHueM yka3aHHOTO B 3arojioBke coequnenws (18,0 r, BbIXox
87%). MC OCH m/z 168,2 ([M+Na]").

ITpumep 206. Cunres (2S,4R)-1-mpem-0ytun 2-metun 4-rugpOKCUIUPPOTUANH-1,2-

nukapOoOKcuIaTa.
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COzMe

HOIIIHCN(

“Boc

K pactBopy meruinosoro s¢upa tpanc-4-runpokcu-L-npommna (18,0 T, 107,0 Mmonb) B
cmecu MeOH (150 mun) u pactBopa ruapokap6onara Hatpus (2,0 M, 350 mi) nobasnsuiu Boc,O
(30,01, (137,6 Mmoub) Tpemst mopLwisiMe 3a 4 yaca. Ilocie nepeMemnBaHus B TEUEHUE
JOTNOJIHUTEbHBIX 4 4acOB, PEAaKLIMOHHYIO CMECh yrapuBaiu A0 ~350 MII U SKCTparupoBajin
EtOAc (4 x 80 mi1). OObeIUHEHHBIE OPTAHIMYECKUE CIIOU TTPOMBIBAIA HACBHIIIEHHBIM BOJIHBIM
pactBopoMm xsopuaa HaTpus (100 mu), cymmmm (MgSO4), GunbTpoBaNy, ynapupaiu 1 OUULIATN
C TIOMOLIBIO KOJIOHOUHOH XpoMaTorpadun Ha SiO; (1:1 cmeck m3omepos rekcana/EtOAc),
MoJTy4asi yKa3aHHOE B 3arojioBke coenanHenue (22,54 r, Beixon 86%). MC OCH m/z 268,2
([M-+Na]").

IIpumep 207. Cunres (S)-1-mpem-6ytun 2-meTun 4-oKCONMUpPOTUInH-1,2-
nukapOoOKcuIaTa.

CO,Me

O=</\1\|T\B0c

Yka3zaHHOE B 3aroJIOBKE COEAMHEHUE, MOJIYIeHHOE IMyTeM OKucieHus o Jleccy-Maptuny,
onmcaHo B: Franco Manfre et al. J. Org. Chem. 1992, 57, 2060-2065). AnbTepHATUBHO
npouenypa okuciaerus o CeepHy 3akiouaercs B cienyromeM: k pacteopy (COCI), (13,0 mu,
74,38 mmounb) B CH,Cly (350 mun), oxnaxaennom 1o -78 °C mobassutu cyxoi IMCO (26,0 mn).
PactBop nepememuBanu npu -78 °C B Tedenue 15 MunyT, a 3atem nodassinn (2S,4R)-1-mpem-
Oytun 2-metun 4-ruapoKkcunuppoauans-1,2-nukapookcunar (8,0 r, 32,63 mmons) 8 CH2Cly
(100 mm). ITocne nepemermBanus npu -78 °C B TeueHHe 2 4aCOB MO KAIJISIM JOOABIISLIIH
TpusTIIIaMuH (50 mui, 180,3 MMOJIB) M peakIMOHHBIN PaCTBOP HArPEBAIN 10 KOMHATHOH
temnepatypsl. Cmech pa3baBisuim BogHbIM pacTBopoM NaH;POs (1,0 M, 400 mi) u da3er
paznersuu. Bomusiii cnoii axcrparuposain CH2Cly (2 % 60 mur). Opranudeckue ciou
obpenuHsy, cymmii Hax MgSOs, GunsrpoBany, ynapusain 1 OUHINATIH C TIOMOLIBIO
KoJioHO4HOH xpomatorpaduu Ha SiO; (7:3 cMmech nuzomepos rekcana/EtOAc) ¢ monyueHuem
YKa3aHHOTO B 3aroyioBke coeaunenus (6,73 r, 85% seixon). MC DCH m/z 266,2([M+Na]").

ITpumep 208. Cunres (S)-1-mpem-Oytun 2-meTnin 4-MeTUICHIUPPOIUANH-1,2-

nukapOoOKcuIaTa.

COzMe

X

Boc
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K cycnensuun merunrpudenundochorniidopomuna (19,62 r, 55,11 mmons) B TT'® (150 mu)
npu 0 °C noGassimu Tper-Oyrokena kamust (6,20 r, 55,30 mmoup) B 0e3BogHOM TT'® (80 Mu).
ITocne nepememmuBanus rpu 0 °C B TedeHHe 2 4aCOB MOJYYSHHBIN KENThIA UIHI A00aBIISUTH K
pactBopy (S)-1-mpem-Oyrun 2-mernn 4-okconuppoauant-1,2-nukapbokcunara (6,70 r, 27,55
mmodib) B TT'® (40 mu). ITocne nepeMernnBanus Ipyu KOMHATHOH TeMIlepaType B TedeHue 1 yaca
pEeaKIMOHHYIO cMech yrapuaiy, pa3dasisiiu EtOAc (200 mi), mpomeiBann H2O (150 mun),
HACBIIIEHHBIM BOJHBIM pacTBOpoM xjiopuaa Hatpus (150 mun), cymmnm Han MgSOy, ynapusanu
¥ OYUIIAJIN C MOMOIIBIO KOJOHOUHOH Xpomarorpaduu ¢ SiO; (9:1 cmech u3oMepoB
rekcana/EtOAC) ¢ mosydeHreM yKka3aHHOTO B 3aroyioBke coenunenus (5,77 r, Boixon 87%). MC
DU m/z 264 ([M+Na]").

ITpumep 209. Cunres runpoxiopun (S) -MeTwn 4-MeTUICHITUPPOUANH-2-KapOOKCcHaTa.

CO,Me

=<,\1‘|I,H' HCI

K pactBopy (S)-1-mpem-Oytun 2-mMeTun 4-MeTHISHITUPPOIUANH- 1,2-1ukapOokcunaTa
(5,701, 23,63 mmomnb) B EtOAc (40 mur) mpu 4 °C nobasnsmn HCL (12 M, 10 min). Cmech
nepeMeInrBajy B TeueHne 1 gaca, pa3dasisuiu Toyosom (50 mun), ynapusaiu u
Kpuctauu3osanu u3 cMecu EtOH/cMech n30MepoB rekcana ¢ mojyueHHeM YKa3aHHOTO B
3arosioBke coenunenust B une comu HCI (3,85 r, Bbixon 92%). MC DU m/z 142,2 ((M+H]").

ITpumep 210. Cunres (S)-Tper-OyTin-2-(TUaPOKCUMETII)-4-MEeTUIICHITUP POTHINH- 1 -

KapOokcHara.
CO,Me
N«
N<Boc THF Boc

K pactBopy (S)-1-mpem- OyTun-2-meTun-4-MeTUIeHTUppOUanH- 1,2 -nukapOokcuiara
(5,201, 21,56 mmonb) B 6e3sogaoM TT'® (100 mur) mpu 0 °C nobassmu LiAIH 4 (15 Mo, 2M B
TT'®). ITocne nepememnBanus npu 0 °C B TeueHne 4 4acoB, K PEAKIIHOHHON cMecH 100aBIsIIN
meTaHoJ (5 mut) u Boay (20 mut). Peakumonnyro cmeck Hewrpatmsosanu | M HCI no pH 7,
pazbassuii EtOAc (80 min), GunmbTpoBaiu yepes LeIUT, pa3faelisii U BOAHBIN CIOH
skctparuposanu EtOAc. Oprannueckue cion o0bequHsuy, cymmid Hax NapSQs, ynapusanu u
OYMIIAJIN ¢ TIOMOIIBIO KOJIOHOYHOHU Xpomartorpaduu Ha SiO; (EtOAc/IXM 1:5) ¢ monyueHueM
YKa3aHHOTO B 3aroJioBke coemunenus (3,77 r, Boixon 82%). MC OU m/z 236,40 ((M+Na]").

ITpumep 211. Cunres (S)-(4-MeTUICHTUPPOTUINH-2-HJT)METAHOJIA, THAPOXJIOPUIHON COH.
=<,\(\OH
NH HCl
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K pactBopy (S)-Tper-OyTri-2-(ruaApOKCUMETII)-4-METHIICHITUP PO ANH- | -kapOoKcunaTa
(3,70 1, 17,36 mmomnb) B EtOAc (30 mur) mpu 4 °C noGasmsmn HCL (12 M, 10 mim). Cmech
nepeMeInrBajy B TeueHne 1 gaca, pa3dasisuiu Toyosom (50 mun), ynapusaiu u
Kkpuctan3oBany u3 cMec EtOH/rekcan ¢ moyueHneM yKa3aHHOTO B 3ar0JIOBKE COEAMHEHUS B
suge comu HCI (2,43 1, Beixon 94%). MC DU m/z 115,1 ([M+H]").

ITpumep 212. Cunres 4-(6eH3UIOKCH )-3-METOKCUOEH30HHON KHUCIIOTHI.

MeO CO,H

K cmecu 4-runpoxcu-3-meTokcnbeH3oiHoi kucnotsl (50,0 1, 297,5 Mmmoub) B 3Tanone (350
mut) 1 BogH. pacteope NaOH (2,0 M, 350 mur) nobassimi BnBr (140,0 1, 823,5 mmois). Cmech
nepemeruBaiu npu 65 °C B TeueHue 8§ 4acoB, KOHLEHTPUPOBAJIH, YIIAPUBAJIH COBMECTHO C
BozO# (2 *x 400 mur) m ymapusanu 1o ~ 400 mn, nogkucysu 1o pH 3,0 ¢ momomsto 6 . HCIL.
TBepnoe BemecTBo OTGHUIBTPOBBIBANIN, KPUCTAILTH30BANHN ¢ momoinsio EtOH, cymmnu npu 45
°C B BakyyMe, TOJIy4asi yKa3aHHOE B 3aroyiopke coenquHenne (63,6 r, Berxoxa 83%). MC OCHU m/z
281,2 ((M+Na]").

ITpumep 213. Cunres 4-(6€H3UIOKCH )-5-METOKCHU-2-HUTPOOSH30HHON KUCIIOTHI.

BnO. NO,

Merc[COZH

K pactBopy 4-(6eH3mI0KCH )-3-MeTOKCUOSH30MHOM KUCIOTHI (63,5 T, 246,0 MMOITB) B
CH:Clz (400 M) u HOAc (100 mi) noGasnstm HNOs (mbivsimast, 25,0 mot, 528,5 Mmodb).
CwMmech nepemelnBaiu B TeueHue 6 4acoB, ynapusaiy, kpuctannauzosanu B EtOH, cymunu npu
40 °C B BakyyMe, Moty4asi yKa3aHHO€ B 3aroJiopke coenuHenne (63,3 r, 85% srixox). MC OCHU
m/z 326,1 ((M+Na]").

ITpumep 214. Cunres (S)-(4-(0eH3UITOKCH)-5-METOKCH-2-HUTpOhEHIT )(2-
(TUapOKCHMETHIT)-4-METHIICHITUPPOIMINH- | -1JT)METaHOHA.

BnO NO, T~OH

MeomN\/:\'\

Q)

Karanutnueckoe xommuectso JIM®PA (30 mxir) modasisiiu Kk pacTBopy 4-(0eH3MIOKCH)-5-

2y,

METOKCH-2-HUTPOOEH30HHOM KucioThl (2,70 T, 8,91 mmounb) u okcamurxnopuna (2,0 mi, 22,50
mmodb) B 6e3BogHOM CH2Cly (70 Mit) 1 mOJTyueHHYIO CMeCh MePEeMELTBAIN IPH KOMHATHON
Temrieparype B Tederue 2 yacoB. M30brrox CH>Cly 1 okcanmmixyiopuna yaaasin Ha pOTope.

Auernixyiopua noBTopHo cycnenauposanu B ceeskeM CH2Cly (70 mut) u MenyieHHO 100aBIIsLTH K
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NPEABAPUTENBHO CMEIIaHHOMY PacTBOPY (S)-(4-MeTHICHITUPPOIUINH-2-1IT)METaHOA,
runpoxyopunHoit con (1,32 1, 8,91 mmons) u EtsN (6 M) B CH2Cl, mpu 0 °C B atmocdepe Na.
PeakunoHHYI0 CMECh OCTaBJISLTH HArpeBaThCs 10 K.T. U MPOJOJDKAIIH MEPEMEIINBATh B TEUEHHE 8
qacos. [Tocne ynanenuss CH>Cl 1 EtsN, octatok pazpensiin mexxay HoO u EtOAc (70/70 mo).
Bonnsiii cnoti gonoaauTenbHO sKeTparuposanu EtOAc (2 x 60 mu). O6benuHeHHbIE
OpPraHUYeCKHE CJIOH MTPOMBIBAJIH HACBILIEHHBIM BOJHBIM PACTBOPOM XJopHuaa HaTpus (40 mi),
cymmi (MgSO4) u ynapusanu. O4HCTKa OCTaTKa ¢ MOMOIINBIO (I3II-XpoMaTorpaduu
(cunukarenp, 2: 8 cmech m3omepoB rekcana/EtOAc) naBana ykasaHHOE B 3arOJIOBKE COSTHMHEHUE
(2,80 r, BBIXOH 79%). MC DU m/z 421,2 ([M+Na]").

ITpumep 215. Cunres (S)-(4-(0en3mnokcn)-5-meTokcu-2-aurpodenmn)(2-(((tper-
6YTI/IJ'IL[I/IM6TI/IJ'ICI/IJ'II/IJ'I)OKCI/I)MGTI/IJ‘I)-4-MeTI/IJ'IeHl'II/IppOJ'II/IL[I/IH- 1-un)meranoHa.

NO, ‘\OTBS

K S)-(4-(benzunokcn)-5-meTokcu-2-HuTpopeHn )(2-(TuAPOKCUMETHT )-4-
METHJICHITUPPOJUANH- | -1n)Meranony (2,78 r, 8,52 mmorb) B ecmecu JIXM (10 mu) u nupuanny
(10 mum) nobasnsim TpeT-OyTrixnopauMerwicuiad (2,50 r, 16,66 mmoib). Cmech
nepeMeIBajIi B TEUEHIE HOYH, YIIAPUBAIN M OYUINAJIH Ha KoJIoHKe ¢ Si0z, amoupys
EtOAc/CH2Cl; (1:6), ¢ monyueHHeM yKa3aHHOTO B 3aroJioBke coenunenus (3,62 r, Berxon 83%,
uucrora ~ 95%). MC DCH m/z seraucneno mis Co7Hsz7N2OgSi [M+H]™ 513,23, Haiigeno 513,65.

ITpumep 216. Cunres (S)-(4-ruapoxcu-5-MeTokcu-2-HUTpodeHI )( 2-(THIPOKCUMETHIT )-4 -

METHJICHITUPPOJUANH- | -1JT)METaHOHA.

BoO NOy oo NO, F-oH
D;’_ SOH (ysom m
MeO 3‘& DX M/PRSCH MeQ

O

K (S)-(4-(6en3unokcn)-5-merokcu-2-Hutpodenni)(2-(ruapokcumeTin))-4-
METHJICHITUPPOJIUANH- 1 -1m)MeranoHa (2,80 r, 7,03 mmonb) B cmecu IXM (30 mun) ) u CH3SO;H
(8 M) mobasystin PhSCH;3 (2,00 1, 14,06 mMoas). Cmeck nepementuBany B TeueHne 0,5 4,
pazbasisun JIXM (40 mun), HeltTpanuzoBaiu, octoposkHo nodasisis 0,1 M pacteop NayCOs.
Cwmech pasaensii 1 BOOHBIN pacTBop 3kcTparuposanu JAXM (2 x 10 mi). Opranudeckue ciou
obwenauHsH, cymmiu Hax Nap; SOy, yrmapuBaan v O4HIIain Ha KOJOHKe ¢ Si02, 3)Ioupysi CMEChIO

MeOH/CH:Cl; (ot 1:15 no 1:6), ¢ monyueHueM yka3aHHOTO B 3arojioBke coeanHenust (1,84 T,
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BBIXOH 85%, ~ 95% uncrora). DCHU MC m/z paccunrano ans CisHisN2Os [M+H]" 309,10,
Haiimeno 309,30.
IIpumep 217. Cunres (S)-((nentan-1,5-guunbduc(okcn))ouc (S-metokcu-2-autpo-4,1-

¢bennnen))onc(((S)-2-(runpokcuMeTnin)-4 -MeTUIICHITUPPOININH- 1 -1iT)MeTaHOHA)

PSR ety

K (S)-(4-runpokcu-5-merokcu-2-autpodermn) (2-(ruapokcumeTin)-4-
MeTHIeHUppoIuanH- 1 -mn)meranone (0,801 r, 2,60 mmoub) B Oytanone (10 muir) nobasnsim
Cs2CO3 (2,50 T, 7,67 MMonb) ¢ ocneAyrouum nodasiennem 1,5-nutiononentana (415 MMoJb,
1,28 mmonb). CMech nepeMernBaii B TE€YeHHE 26 YacOB, YIIAPUBAIN U OYUIIATN Ha KOJOHKE C
S10;, amonpyst emecbto MeOH/CH,Cl, (ot 1:15 no 1:5), ¢ mony4eHreM yKa3aHHOTO B 3aroJIOBKE
coenunenus (0,675 r, Beixon 77%, uuctora ~ 95%). 9CHU MC m/z paccuntano mist C3zsHaN4O12
[M+H]" 685,26, HalineHo 685,60.

ITpumep 218. Cunres (S)-((nenTan-1,5-gumnbduc(okcn))ouc (2-aMuHO-5-MeToKcu-4, 1-

(1)eHI/IJ1eH))6Hc(((S)-2-(r1/1):[p0KCI/IMeTI/IJ1)-4 -METHJICHINPPOIUINH- | -1T)METaHOHA)

K (S)-((nenran-1,5-nuunduc(okcn))ouc (5-merokcu-2-uutpo-4, 1-pennnen))ouc(((S)-2-
(rugpoxcuMeTHIT)-4-MeTHIICHTUP PO anH- | -un)meranony) (0,670 r, 0,98 mmoins) B CH;0H (10
mut) nobasis NazS204 (1,01 1, 5,80 mmous) B H2O (8 mur). Cmech nepemernnBanu mpu
KOMHATHOU TeMmIrepaTtype B TeueHue 30 yacoB. PeaklIMOHHYHO CMeCh KOHLIEHTPUPOBAIU U
coBMecTHO BoimapuBain ¢ DMA (2 x 10 mu) u EtOH (2 x 10 MJ1) B BBICOKOM BaKyyMe JI0 CyXOro
COCTOSIHMSA C TTOJTyYeHHEM YKa3aHHOTO B 3ar0JIOBKE coennHeHus (oOmas macca 1,63 1),
COZEPIKAIIEro HEOPraHUIECKUe COJH, KOTOPOE HCIOJBb30BAIN HETIOCPEACTBEHHO HA CIIENYIOIei
craguu peaxunu (6e3 nanpHeimero pasaenenus). JICMC m/z 647,32 ([M+Na]").

ITpumep 219. Cunres C-1 (ananor numepa PBD, nmeromuii buc-nmuHkep).
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(35,68,398,42S)-mu-Tper-OyTun 6,39-6muc(4-((Tper-OyroKkcuKkapOOHNIT)aMUHO )0y THIT )-

22,23-6uc(2,5-nnokco-2,5- nurunpo-1H-muppon-1-mn)-3,42-6uc((4-(runpoxkcumeran )peHn)
kapbamomn)-5,8,21,24,37,40-rekcaokco-11,14,17,28, 31,34-rekcaokcu-4,7,20,25,38,41-
rekcaasarerparerpakonran-1,44-auoar (0,840 r, 0,488 mmounp) B TI'® (8 M), comgeprkarmii
nupuanH (0,100 mu, 1,24 mmons) nipu 0 °C noGasusnu mo karisim pacteop Tpudocrena (0,290
mr, 0,977 mmonp) B TT'® (3,0 mu). Peaknmonnyro cmecs nepemernnsaiy npu 0 °C B Teuenue 15
MHH, 3aT€M HCIOJIb30BAIN HEMOCPEACTBEHHO Ha CIEAYIOIIell cTanum.

(S)-((menTan-1,5-guunbuc(okcn))ouc (2-amuHO-5-MeTokcu-4, 1-pennnen))ouc(((S)-2-
(TUApOKCHMETHIT)-4-METHIICHITUPPOIUINH - | -MIT)METAaHOH), COAEP KAIINN HEOPTaHMUECKUE COJTU
(0,842 wmr, ~ 0,49 mmoup), cycienauposanu B EtOH (10 mu) mpu 0 °C 1 go6aBnsiimm TpuXIopun
B TT'®, npurorosieHHsbIil Boile. CMmech nepemernnsanu npu 0 °C B TeueHue 4 4acos, 3aTeM
HarpeBaJii 10 KOMHATHOH TeMnepaTyphl B Te4eHHe | daca, ymapuBajiy 1 OUHUIIAIN C TOMOIIBIO
obpamenno-pazosoit B2XKX (250 (1) mm x 10(d) mm, Cis xosonka, 10-80% aneroHuTpumi/Bona
B TeueHne 40 MUHYT, v =8 MJI/MHUH) C MIOJIy4eHHEM YKa3aHHOTO B 3aroJioBke coenunenus (561,1
mr, 48% Bbixon 3a Tpu ctaguu). MC DCH m/z: paccunrano ais Cii7Hi63N1603s [M+H]"
2400,12, naiineno 2400,90.

ITpumep 220. Cunres C-2 (ananor numepa PBD, nmeromuii buc-nmuHkep).

0 H NHBoc¢ o o
N 5 0 \
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'/©/ CO,'Bu 0 - 45\/ o 0O
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ITepitonnnan [lecca-Maptuna (138,0 mr, 0,329 MMoJTb) 1OGABIISIN K PACTBOPY COETUHEHHSI
C-1 (132,0 wmr, 0,055 mmozb) B IXM (5,0 mur) ipu 0 °C. PeakIMOHHYIO CMeCh HarpeBajH 10
KOMHATHOH TEMITepaTyphl U MePEMEIINBAIN B TEUSHHE 2 YacOB. 3aTeM H00aBIISIIN HACHIIEHHBIN
pactBop NaHCO3/NaxSOs (5,0 mur/5,0 mut) u cmech skctparupoanmu JIXM (3 X 25 mu).
Obvenunennsie opranuyueckue ciaou nmpomeiaiu NaHCO3/Na;SOs (5,0 mur/5,0 min),
HACBILEHHBIM BOJHBIM pacTBOpOoM xjiopuaa Hatpus (10 mur), cymm Hag Na;SOs,
(bunbTpOBANIH, YIAPUBAIH U OYHILNAIN C TOMOIIBI0 oOpameHHo-(pa3oBoit B2XKX (250 (;1) MM x
10(d) mm, C1g komonka, 10-80% anetonuTpmin/Boaa B TeueHne 40 MUHYT, v =8 MJI/MUH) €
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (103,1 mr, 78% Beixon) B Bune nensl. MC
DCH m/z: paccuntano ast C117Hi5sN16038 [M+H]" 2396,09, naiineno 2396,65.

ITpumep 221. Cunres C-3 (ananor numepa PBD, nmeromuii buc-nmuHkep).

H, 0 0)
)z iy
,/©( COZH 4=\/NH2 0
o

COZH

Coenunenne C-2 (55,0 mr, 0,023 mmounb) pactBopsutu B JIXM (3 M) ¢ mocneayrommum

nobasnenuem TOK (3 mir). PeakIoHHYIO CMeCh NepeMeInBajy P KOMHATHOM TeMIIepaType
B TEUEHHE 2 YacOB, 3aT€M YIIapPUBAJIH U BhIMAPUBAIN COBMECTHO ¢ JIXM/TONMyoI0M 10 CYyXOTO
COCTOSIHMS, TTONTy4asi HeouneHHbIH mpoaykT C-3 (48,0 mr, Bbixon 100%, uucrota 92% mno
nanHbiM BDXKX), xoTopeiii ganee ountnanu ¢ nomousto BOXKX ¢ obpamennoit dasoii (250 (L)
MM % 10 (d) mm, komorka Cig, 5-60% aneronutpui/Boga B TeueHue 40 MUHYT, vV = 8 MJI/MUH),
noJsty4ast ountneHHeli npoaykt C-3 (42,1 mr, Bbixon 88%, uricrora 96%) B Buae nensl. MC
DCH m/z: paccunrtano ais CooHizeN16034 [M+H]™ 2083,86, Haiineno 2084,35.

ITpumep 222. Cunres (S)-metnn 1-(4-(6eH3UIOKCH)-5-METOKCH-2-HUTPOOEH3 01T )-4-

MeTHneHanponw:[HH-Z-Kap601<c1/maTa.

mz COzMe
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Karanutnueckoe xommuectso JIM®PA (30 mxir) modasisiiu Kk pacTBopy 4-(0eH3MIOKCH)-5-
METOKCH-2-HUTPOOEH30HHOM kucnoThl (2,70 T, 8,91 mmounb) u okcammrxnopuna (2,0 mi, 22,50
mmodb) B 6e3BogHOM CH2Cly (70 Mit) 1 mOJTyueHHYIO CMeCh MePEeMELTBAIN IPH KOMHATHON
temneparype B TeueHue 2 yaco. M30brTok CH2Cly 1 oxcanuixiiopyuaa yaansuii Ha poTope.
AueTuixiopua noBTopHo cycnenauposanu B cBeskeM CHyCly (70 mut) u MenyieHHO 100aBIISLTH K
NPEABAPUTENBHO CMEIIAHHOMY PAaCcTBOPY THApOXIIopHuaa (S)-MeTni 4-MeTUICHITHPPOTUIANH-2-
kapOoxkcunara (1,58 r, 8,91 mmounb) u EtsN (6 mur) B CH2Cl, mpu 0 °C B atmocdepe Na.
PeakunoHHYI0 cMech HarpeBaju 70 K.T. H MPOJOJDKAIH IepeMEIINBaHNe B TEUCHNE 8 4acoB.
Iocne ynaneans CH2Cly u EtsN, ocratok paspemsiin mexxay H2O u EtOAc (70/70 mut). Bonbrit
ciol nonoHuTENBHO 3kcTparupoBain EtOAc (2 x 60 min). OObenrHEHHBIE OPraHUYECKUE CIIOU
MIPOMBIBAJIM HACBIIIEHHBIM BOJHBIM pacTBOPOM XJiopuaa Hatpust (40 mu), cymunn (MgSOs) u
ynapuBaiu. O4ucTKa OCTaTKa ¢ MOMOIIBIO (dII-xpoMaTorpaduu (Cuinkaress, 2:8 cMech
uzomepoB rekcaHa/EtOAc) naBana ykazaHHOeE B 3arojioBke coennaenue (2,88 r, Bbrxon 76%).
MC DU m/z 449,1 ([M+Na]").

ITpumep 223. Cunres (S)-1-(4-(OeH3MIOKCH)-5-METOKCH-2-HUTPOOESH30MIT)-4-

MeTHneHanponn):[HH-Z-Kap6anb):[er1/1)1a.

j@[;oz CHO

K sHepruuHo nepememunsaeMoMy pactBopy (S)-merun 1-(4-(OeH3UIoKCH)-S5-METOKCH-2-
HUTPO OeH30UI)-4-MEeTUIICHTUPPOIHINH-2-KapOokcmnata (2,80 1, 6,57 MMOJIb) B O€3BOJHOM
CH,Cl, (60 mu) mo kamisim gobasisuin DIBAL-H (11 B CH2Cly, 10 mut) mpu -78 °C B atmMocdepe
Nz. Iocne nepemMernnBaHusI CMECH B TEYEHHE JIOTIOTHUTENBHBIX 90 MUHYT U30BITOK peareHTa
paziaraiu nodasieHueM 2 mi Mmeranona, a 3ateM 5% HCI (10 mu). Tlony4yennyro cmech
octasysn HarpeTbes 10 0 °C. Cnou pasaensanu U BOJHBIN CJIOH AONOJHUTENBHO
skctparuposanu CHaCly (3 x 50 mum). OObpennHeHHbIE OpraHUYeCKHe CJION TPOMBIBAITH
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJiopuaa Hatpus, cymuian (MgSO4) u ynapusanu. Ouncrka
ocTaTKa ¢ MOMOIIbI0 (usn-xpomarorpaduu (cumkarens, 95: 5 CHCl;/MeOH) nasana
YKa3aHHOE B 3aroyioBke coeaunenue (2,19 r, Bpxon 84%). MCOU m/z 419,1 ([M+Na]").

ITpumep 224. Cunres (S)-8-(0eH3UIOKCH )-7-METOKCH-2-MeTHIeH-2,3-auruapo- 1 H-

oenso[e]-muppono[ 1,2-aJazennn-5(11aH)-oHa.
BnO N\e
o
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Cwmech (S)-1-(4-(0eH3HIOKCH )-5-MEeTOKCH-2-HUTPOOCSH30 M )-4- METUICHITHP PO IUH-2-
kapbanpaeruna (2,18 r, 5,50 mmonb) u NapS»04 (8,0 T, 45,97 mmons) B TT'® (60 mur) u H,O (40
MJT) TIEpEMEIIMBaIN TP KOMHATHOH TeMmiepatype B TeueHue 20 yacos. PacTBopurenu ynasiiu
B BBICOKOM BakyyMme. OcTaTok MoBTOpHO cycreHanposanu B MeOH (60 mut) 1 o karumsim
nobGasysm HCL (6M) no noctiskenust pH ~ 2. TlonxydeHHy0 cMech epeMenTnBaIi IpHu K.T. B
teuenue | vaca. M3 peakimonHol cMecn ynansuii 6obinyio vactb MeOH, 3atem pasz0asiisiiu
EtOAc (100 mi). EtOAc pactBop npombiBasiu HackleHHbIM pacTBopoM NaHCOs,
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJiopuaa Hatpus, cymuian (MgSO4) u ynapusanu. Ouncrka
ocTarka ¢ moMmolpio ¢uai-xpomarorpadun (cumukarens, 97:3 CHCl;/MeOH) naBana
YKa3aHHOE B 3aroyioBke coeaunenue (1,52 r, 80%). DUMC m/z 372,1 ([M+Na]").

ITpumep 225. Cunres (S)-8-runpokcu-7-MeTokcH-2-meTrien-2,3 -auruapo- 1 H-6ensol e]-

nuppouiof 1,2-alazenun-5(11aH)-ona.
HO N=,

K pactopy (S)-8-(6en3unokcu)-7-meTokcu-2-metuien-2,3 -nuruapo-1H-6enzo[e]-
nupposiof 1,2-alazenun-5(11aH)-ona (1,50 r, 4,32 mmons) B 70 ma CH,Cly nobassimu 25 min
CH3SOsH npu 0 °C. Cmech nepemeruamu npu 0 °C B Tedenune 10 MuHyT, 3ateM npu
KOMHATHOU TemnepaTtype B TedueHue 2 yacos, pa3dasisuin CH2Cly, pH nosoawmu xonogasm 1,0
H pactBopoM NaHCOs; no 4 u ¢punsrposanu. Bonusriii cnoit sxcrparuposanu CH,Cly (3 x 60
mut). Opranndeckue cioun oObenuHsIH, cymmwin Hax NapSOy, QuibTpoBay, ynapupaiu 1
OYMIIAJIN ¢ TIOMOIIBIO KOJIOHOYHOHU Xpomarorpaduu Ha SiO, (CH;OH/CH,CL, 1:15) ¢
nosyueHueM 811 mr (73% BBIXO) yKa3aHHOTO B 3aroyioBke coenuHenus. JCMC m/z 281, 1
([M+Na]").

ITpumep 226. Cunres (11aS,11a'S)-8,8'- (nenran-1,5-nuunduc(okcn))omnc(7-meTokcu-2-

metmieH-2,3-nuruapo- 1 H-6enso[ e|muppono[ 1,2-a] 1,4]nuazenun-5(11aH)-ona).

A

K nepemermannomy cycnienaupoBanaoMy pacteopy Cs2COs (0,761 1, 2,33 Mmouib) B

l\\\\

OyTanone (8 mi) nodasinsiu (S)-8-ruapokcu-7-MeToKCH-2-MeTrineH-2, 3-murunpo- | H-6enso| e]-
nupposiof 1,2-alazenun-5(11aH)-on (401 wmr, 1,55 mmounb) u 1,5-guitogonenran (240 mr, 0,740

MMOJIb). CMeCh epeMenInBaii P KOMHATHOH TeMIepaTrype B TeUeHHe HOUH, YIIapHBaIU 1
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ounmmaiu ¢ nomoursio xpomarorpadun Ha Si0; (EtOAc/CH2Cl; 1:10) ¢ monyyernem 337 mr
(BbIxOn 78%) yKa3zaHHOTO B 3aronoBke npoaykra. JCMC m/z 607,2 ((M+Na]").

ITpumep 227. Cunres (S)-7-metokcu-8-((5-(((S)-7-meTokcH-2-MeTHIIeH-5-0KCO-
2,3,5,10,11,11a-rekcarunpo-1H-) 6enzo[e]nuppono[1,2-a][1,4]aunazenun-8-
WJT)OKCH )TICHTIT)OKCH )-2-MeTuiIeH-2, 3-nuruapo- 1 H-6enso[ e]muppoino[ 1,2-a][ 1,4] auazenun-

5(11aH)-oHa.

Joo Soape oLy

K pactBopy (11aS,11a'S)-8,8'-(nmenran-1,5-qunnduc(okcu))ouc (7-mMeTokcH-2-MeTuiieH-2,3-

\\\\\

nurunpo- 1 H-6enso[e]muppono[ 1,2-a] [1,4]nuazenun-5(11aH)-ona) (150 mr, 0,256 MMoIb) B
oe3BoaHOM auxyopmerane (1 M) u abcosroTHOM 3Tanose (1,5 mur) noGasisuiu Goprugpus
HATPUs B METOKCHATHIIOBOM 3¢upe (85 mxi, 0,5 M, 0,042 mmozb) nipu 0 °C. Uepes S MuHyT
yOupanu nensHyo 0aHiO U CMECh MEPEMELTHBAIN TP KOMHATHOH TeMIepaType B TeueHHe 3
4acoB, 3areM oxyaxaanu 10 0 °C, noOaBnsIn HACKIEHHBIN XJIOPUI aMMOHUS, pa30aBiIsLId
IUXJIOPMETaHOM | (a3bl pasaessuin. OpraHuuecKHii CI0i MPOMBIBAIH HACHILIEHHBIM BOAHBIM
pPacTBOPOM XJIOpUAA HATpUs, cyluy Hax 6e3BoaHbIM Nax SOy, GunbTpoBau yepes UeanT u
ynapuBaiu. Ocratok ountnani ¢ nomobo BOXKX ¢ obpamennoti ¢a3zoit (komonka Cis,
aneTroHUTpI/Boza). COOTBETCTBYIOIINE (PPAKIIMH IKCTPArHPOBAIH AUXJIOPMETAHOM H
yHapuBaJiv, TOJy4asi YKa3aHHOE B 3arojioBke coenunenue (64,7 mr, 43%), MC m/z 609,2
([M+Na]"), 625,3 (IM+K]") u 627,2 ((M+Na+H,0]"); 6110 MOIy4EHO OJHOCTHIO
BOCCTaHOBJIEHHOE coequnenue (16,5 mr, 11%), MC m/z 611,2 ([M+Na]"), 627,2 (IM+K]"),
629,2 ([M+Na+H,0]"); u HempopearupoBaBUIMIi UCXOMHBINA MaTepUas Taxxke yaasu (10,2 mr
7%), MC m/z 6072 ((M+Na]"), 625,2 ((M+Na+H,0]").

ITpumep 228. Cunrres (S)-8-((5-(((S)-10-(3-(2-(2-a3un03TOKCH )3 TOKCH )TPOTIAHOMIT)- 7~

2

METOKCH-2-MeTHIIeH-5-0kc0-2, 3,5,10,11,11a-rekcarunpo-1H-6en3o[e]mupposo[1,2-
a][1,4]nna3enuH-8-11)OKCH )TEHTU JOKCH )-7-METOKCH-2- MeTHIeH-2,3-nuruapo- 1 H-

oenso[e]muppoio[ 1,2-a][ 1,4 nnazenun-5 (1 laH)-OHa.

3@ S onig IZNZ

K cmecu (S)-7-metoken-8-((5-(((S) -7-meTokcu-2-metuinen-5-okco-2,3,5,10,11,11a-

N3

.\\

rekcarunpo-) 1H-6enso[e]muppono[1,2-a][1,4]nua3ennn-8-min)oKCH)IEHTUIT)OKCH) -2-METUJICH-
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2,3-nurunpo-1H-6en3o[ e |oupposo[ 1,2-a][ 1,4]muasenun-5(11aH)-ona (60,0 mr, 0,102 MmmoJb) 1
2,5-nmuokconuppoauaus- 1-un 3-(2-(2-a3unoatokcu)sTokcn)nponanoara ( 40,5 mr, 0,134 MmMoutb)
B auxyiopmetane (5 mu) nodasisutu EDC (100,5 mr, 0,520 Mmmouts). CMech nepeMerBaii mpu
KOMHATHOH TeMIIepaType B TEUEHHE HOYH, YIIAPUBAIN M OYUINAIH C TIOMOIIBIO KOJIOHOYHON
xpomatorpaduu ¢ Si02 (EtOAc/CH,Cly, 1:6) ¢ nonyyernem 63,1 mr (Bbxona 81%) ykazaHHOTO B
3aronoske npoaykra. MC DCH m/z C4oHsoN7O9 [M+H] *, paccu. 772,36, Haiineno 772,30.
ITpumep 229. Cunres (S)-8-((5-(((S)-10-(3-(2-(2-aMUHOATOKCH )3TOKCH)ITPONIAHOMIT)-7 -
METOKCH-2-MeTHIIeH-5-0kc0-2,3,5,10,11,11a-rekcaruapo-1H-6en3o[e]mupposo[1,2-
a][ 1,4]nnazenuH-8-UT)OKCH ))IEHTHUI JOKCH)- 7-METOKCH-2- MeTHIIeH-2,3-nurunpo-1H-

oenso[e]muppoio[ 1,2-a][1,4]nuazennn-5 (11aH)-oHa.

39 &g J@ﬂr

K pactopy (S)-8-((5-(((S)-10-(3-(2-(2-a31u103TOKCH )3 TOKCH ) TPOTIAHOI )-7-METOKCH-2-

> P

MeTHIIeH-5-0kco- 2,3,5,10,11,11a-rekcaruapo-1H-6en3o[ e|muppono[ 1,2-a][ 1,4]nuazenun-8-
WJT)OKCH )TICHTHIT)OKCH )-7-METOKCHU- 2-MeTuiieH-2,3-nuruapo- 1 H-6en3o[ eJauppono[ 1,2-
a][1,4]nuazenun-5 (11aH)-ona (60 mr, 0,078 mmozns) B cmecu TI'® (5 mur) 1 NaH,PO4
oydepnoro pacteopa (pH 7,5, 1,0 M, 0,7 mn) nobasmsiiu PPhs (70 mr, 0,267 mmons). CMmech
nepeMeIBajIy MPU KOMHATHON TEMITEpaType B TEUCHNUE HOYH, yapuBaiu U ounmmany Ha Cig
npemnaparusHoit BOXKX, smrouposanu Bonoit/CH3CN (ot 90% Boasl 1o 35% Boxbl B TeueHue 35
MUHYT), ojy4das 45,1 mr (Beixoq 79%) yka3aHHOTO B 3aroJIOBKE MPOAYKTA MOCJIE BHICYIIUBAHUS
B BbIcOKOM Bakyyme. MC DCH m/z C40Hs:NsQo [M+H]", paccu. 746,37, Haiineno 746,50.
ITpumep 230. Curres (S)-N-(2-((S)-8-((5-(((11S, 11aS)-10-((S)-15-a3uno-5-nzonponu-
4,7-nnokco)-10,13-auokca-3,6-nuazanenragekad- 1-omn)- 1 1 -ruipokCcH-7-MeTOKCU-2-MeTHUJICH-5-
0kc0-2,3,5,10,11,11a-rekcaruapo-1H- 6enzo[e]mupposno [1,2-a][1,4]auazenun-8-mn) okcu)
NIEHTUJT)-OKCH)-7-METOKCH-2-MeTHIIeH-5-0kc0-2,3,11,11a Terparunpo- | H-6en3o[ e]Jmupposno| 1,2-
a][1,4]mnazenun-10 (SH)-mn)-2-okcostmn)-2-(3-(2-(2-a3uA03TOKCH )3TOKCH) TPOTIAaHAMHIO )-3-

MeTHJIOyTaHAMHIA.
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K cmecu (S)-7-metoken-8-((5-(((S)-7-meTokcu-2-meruneH-5-okco-2,3,5,10,11,11a-
rekcarunpo-) 1H-6enso[e]muppono[1,2-a][1,4]nua3ennn-8-min)OKCH)IEHTHUI)OKCH)-2-METUIICH-
2,3-nurunpo-1H-6en3o[ e |oupposo[ 1,2-a][ 1,4]muasenun-5(11aH)-ona (60,0 mr, 0,102 MmmoJb) 1
(S)-15-a3uno-5-mzonponmn-4,7-nuokco- 10, 13-auokca-3,6-1uazaneHragekan- | -oHOBOM KUCIOTHI
(90,2 mr, 0,25 mmoap) B DMA (8 mur) nobasmsuin BrOP (240,2 mr, 0,618 mmous). Cmech
nepeMeIBajIy P KOMHATHON TEMITEpaType B TEUCHUE HOUH, YIIAPHUBAIH U OYHUILATIH C
MOMOIIIBIO KOJIoHOUHOU xpomaTorpaduu ¢ Si0, (CH;OH/CH,Cly, ot 1:10 o 1: 5), mosy4ast 97,1
mr (Bexon 74%) yka3aHHOTO B 3arojioBke npoaykra. MC DCH m/z Ce1Hs7N14017 [M+H]",
paccu. 1287,63, HalineHo 1287,95.

Ipumep 231. Cunrres (S)-N-(2-((S)-8-((5-(((11S, 11aS)-10-((S)-15-amuHO-5-n30mpONII-
4,7-nnokco)-10,13-auokca-3,6-nuazanenragekad- 1-omn)- 1 1 -ruipokCcH-7-MeTOKCU-2-MeTHUJICH-5-
0kc0-2,3,5,10,11,11a-rekcaruapo-1H-6en3o[ e|muppono[ 1,2-a][ 1,4] nuazenun-8-
WUT)OKCH)TIEHTHII) OKCH)-7-METOKCH-2-MeTHIIeH-5-0kc0-2,3,11,11a- rerparunpo-1H-
6enzo[e]muppon|[1,2-a][1,4]inazenun-10 (SH)-num)-2-okcostmm)-2-(3-(2-(2-

AMHHO3TOKCH )3TOKCH) TIPOTIaHaMH10)-3-Metundyranamuna (C-4).

1. PP];SJTFCD/‘H 0
R /\AL:,L;— 2

s E
e 1@%@ 5

NEINE e Siante )
o O C-4

K pactBopy (S)-N-(2-((S)-8-((5-(((11S, 11aS))-10-((S)-15-a3uno-5-uzonponmi-4,7 THOKCO-
10, 13-auokca-3,6-nuazanenraneka- 1 -owmn)- 1 1 -runpokcu-7-MeTOKCH-2-MeTUIICH-5-0KCO-
2,3,5,10,11,11a-rekcarunpo-1H-6en30[ e|muppono[ 1,2-a][ 1,4] nnazenuH-8-m)OKCH ) IEHTILT )-
OKCH)-7-METOKCH-2-MeTHIIeH-5-0kc0-2,3,11,11a-Terparunpo-1H-6en30[ e]Jnuppono| 1,2-
a][1,4]nmnazenun-10 (SH)-mn)-2-okcosTmin)-2-(3-(2-(2- a3ua03TOKCH) 3TOKCH)TPONIaHAMUIO )-3 -
metuinoyrtanamuzga (85 mr, 0,066 mmoinb) B cmecu TI'D (5 mun) u NaH,PO4 OydhepHOM pacTBOpe
(pH 7,5, 1,0 M, 0,7 mu) noGasssmu PPhs (100 mr, 0,381 mmons). CMech nepeMentnBaiy npu

KOMHATHOU Temniepatype B TeueHue Houu. [locie moareep:xnenus XKX-MC obpaszosanue (S)-N-
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(2-((S)-8-((5-(((11S,11a8)-10-((S)-15-amuno-5-uzonpomni)-4,7-muokco- 10, 13-nuokca-3,6-
nuasaneHTanekan- 1-oun)-11-ruapokcu-7-MeTokCu-2-MeTuieH-5-0kco-2,3,5,10,11, 11a-
rekcarunpo- | H-6enso[e]muppono| 1,2-a][ 1,4 nnazenuH-8-1i1)OKCH ) TEHTHIT JOKCH )-7-METOKCH-2-
MeTHieH-5-0kco-2,3,11, 1 1a-rerparuapo-1H-0enso[ e]muppoino[ 1,2-a][ 1,4 nnazenun-10(5H)-umn)-
2-0kcoaTiin)-2-(3-(2-(2-aMHHO3TOKCH) 3TOKCH )ITponaHaMu0)-3-metmnoyranamuna (MC 9CHU
m/z Ce1HooN10O17 [M+Na]”, paccu. 1257,66, Haiineno 1257,90), noGasnsnu 6uc(2,5-
OUOKCOMHUPpOUAnH- 1 -1n) 2,3-6uc (2,5-anokco-2,5-aguruapo- 1 H-muppo:-1-nm)cykunnar (33
mr, 0,066 MMostb). CMech MPOOJDKAIH MEPEMEININBATE B TEUCHUE 4 U, YIApUBAJIH U OYUINAJH C
nomo1nbko npenapatusHoi BOXKX ¢ Cis, amouposanu Bogoit/CH3CN (ot 90% Boaer no 30%
BOABI 32 35 MuH), nony4ast 40,1 mr (Berxox 40%) ykazaHHOTO B 3arojioBke npoaykra C-4 mocne
BBICYIIMBaHUs B BICOKOM Bakyyme. MC DCH m/z C73HosN12023 [M+H]", paccu. 1507,66,
Haiimeno 1507,90.

ITpumep 232. CuHTE3 HUTPO-0-AMAHUTHHA.

0 2 Yo "o
H,N N\n/\N/“\/
O H

K pactBopy a-amanutuna (15,0 mr, 0,0163 Mmoup) B ykeycHo# kuciote (0,5 M) u
CH,Cl, (1 mn) nobasnsimu 70% HNOs3 (0,3 mu) mpu 0 °C. PeakiIMoHHYI0 cMeCh MepeMeInnBaiu
npu 0 °C B Teuenue 1 yaca, 3aTeM Npu KOMHATHOU TemmepaType 2 4aca. 3areM q00aBIIsIH BOIY
(5 M) 1 DMA (4 mJ1), peakIIMOHHYIO CMeCh YIIapuBaJIM U OUMIIAIN npenaparuBHoil BOYKX
(H2O/MeCN) ¢ nosyueHreM CBETIIO-KENTOro TBepaoro Beutectsa (9,8 mr, Beixon 62%). MC
DCH m/z: paccunrtano ais C3oHssN11016S [M+H]" 963,34, naiineno 964,95.

ITpumep 233. CunTe3 HUTPO-[-aMaHUTHHA
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K pactBopy B--amanutnna (15,0 mr, 0,0163 Mmoub) B ykcycHo#t kucnore (0,5 M) u
CH,Cl, (1 mn) nobasnsimu 70% HNOs3 (0,3 mu) mpu 0 °C. PeakiIMoHHYI0 cMeCh MepeMeInnBaiu
npu 0 °C B Teuenue 1 yaca, 3aTeM Npu KOMHATHOU TemmepaType 2 4aca. 3areM q00aBIIsIH BOIY
(5 M) 1 DMA (4 mJ1), peakIIMOHHYIO CMeCh YIIapuBaJIM U OUMLIANN npenaparuBHoil BOYKX
(H2O/MeCN) ¢ nosyueHHeM CBETIIO-JKENTOro TBepAoro Beuiectsa (9,8 mr, Beixon 62%). MC
DCH m/z: paccunrano ais C3oHssNioO17S [M+H]™ 965,32, naiineno 965,86.

ITpumep 234. CuHTE3 KOHBIOTUPYEMOTO aHajora -amanuTiHa (D-1), mMeromiero Guc-

JIUHKEDP.

1). Hy/Pd/C, DMA; 2). pH 7.5

H\)kg’\é) ’ ’ -

W NH 0
HO (O I ¢) NO, C 0 m)\ 0 $
%, 7 N
Cﬁ) O\\SmOH ”//,, N~ OJl\r N/“\(\/\Oa'\/ ﬁo O

0
N NH H Y
S H\
g H
N o 0%\ o ™ N N ;
7 N
)(Z;H % Hg HNW Y HA(\/\oa'\/ .
H,N N 0

O H K
pactBOpy HUTpO-0-amanuTuHa (9,0 Mr, 0,0093 mmons) B8 DMA (1 mun)) noGassimn Pd/C (3 wr,
50% BnaxxHOCTH), 3aT€M ruApupoBaiu (1 aTM) mpu KOMHATHOH TeMriepaType B TeUeHUe 6 4acoB.
Karanmuzarop otrduibTpoBsiBaiu ¢ nocueayomum godasiaeanem 0,5 mit, 0,1 M NaH2PO4, pH
7,5 u 6uc (2,5-guoxconupponunus-1-mn) 21,22-6uc (2,5-auokco-2,5-muruapo- 1H-nmuppon-1-
wi)-2,5,38,41-rerpamernn-4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33-rekcaokca-3,6
19,24,37,40-rekcaazanorerpakonTan-1,42-nmuoara (11,0 mr, 0,0092 mmons). Cmech
nepeMeInBajIi MPU KOMHATHON TEMITEpaType B TEUEHNE HOYH, YIIAPUBAIH U OUHIIAIN HA
npemnapatusHoit BOXKX ¢ Cig, amouposanu Bonoit/CH3CN (ot 90% Boxast 10 30% Boabl B
TedyeHue 35 MUHYT), noay4as 6,1 mr (Berxox 35%) ykazaHHOTO B 3arojioBke nmpoaykra JI-1 mocne
BBICYIIMBaHUs B BICOKOM Bakyyme. MC DCH m/z CgiHi116N19031S [M+H]", paccu. 1882,77,
Haiimeno 1882,20.

ITpumep 235. CuHTE3 KOHBIOTUPYEMOTO aHajora -amanuTiHa (D-1), nmeroriero Guc-

JIUHKEDP.
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1). Hy/Pd/C, DMA; 2). pH 7.5

po
-

00 OJOJ\r m)\ A(\/\O/)\/N \ 00?
G- o)‘*’ﬁ‘w*wwﬁ «

(0]

K pactBopy mHutpo-f-amanutuna (9,0 mr, 0,0093 mmos) 8 DMA (1 mu) nodasmsuu Pd/C (3
Mr, 50% BIAXXHOCTH), 3aTeM ruApupoBain (1 aT™M) Mpu KOMHATHON TEMIIEpaType B TeUeHHe 6
yacos. Karanusatop ordunbTpoBbiBain ¢ nocneayomum godasnenuem 0,5 mi, 0,1 M
NaH2PO4, pH 7,5 n 6uc(2,5-nuoxconmupponunus-1-un) 21,22-6uc(2,5-nuokco-2, 5-nuruapo-
IH-miuppoi-1-un)-2,5,38,41-rerpamerin-4,7,20,23,36,39-rekcaokco-10,13,16,27,30,33-
rekcaokca-3,6 19,24,37,40-rekcaazagorerpakonTan-1,42-nmuoara (11,0 mr, 0,0092 MMob).
CwMmech nepeMenInBaiy Ipyu KOMHATHOH TeMITEpaType B TE€YEHHE HOYH, YIIAPUBAIN U OYHIIAIH C
nomo1nbko npenapatusHoi BOXX Cis, amronposanu cmecesro Boga/CH3;CN (ot 90% Boaer 1o
30% Bonel B TeueHue 35 MuHyT) ¢ monydeHneM (7,0 mr, 40% BBIXOJ) YKa3aHHOTO B 3ar0JIOBKE
npoaykra D-2 mocne BeicymnBanus B BeicokoM Bakyyme. MC DCH m/z Cg1H115N18032S
[M+H]", paccu. 1883,76, naiineno 1884, 10.

ITpumep 236. O0muii cmtocod NPUroTOBICHUS] KOHBIOTATA.

K cmecu 2,0 mir 10 mr/mt antutena her2 npu pH 6,0 ~ 8,0 HezaBucumo aobasssutu 0,70 ~
2,0 mu PBS 6y¢depa u3 100 MM NaH,POs4, pH 6,5 ~ 8,5 6ydepos, TCEP (16-20 Mk, 20 MM B
BOJE) U coennHeHue A-3, A-4, A-5, B-3, B-6, B-9, B-12, B-15, B-18, B-19, B-20, B-21, B-22,
B-23, B-24, B-25, B-26, B-28, C-3, C-4, D-1 unu D-2 (28-32 mxi, 20 MM B DMA). Cmech
WHKYOMpOBAJIM NIPH KOMHATHOH TeMIriepaType B TeueHue 4~18 vacos, 3atem noGasmsiimn DHAA
(135 mxa1, 50 MM). ITocne HeNpepBIBHOM WHKYOAIMH ITPU KOMHATHON TEMITEpaType B TEUCHHE
HOYM CMECh OUUINAIN Ha KojoHke G-25, amouposannoii 100 MM NaH,PO4, 50 MM NaCl, pH
6,0-7,5, ¢ monyuenuem 12,8-18,1 mr coenqunenus konbtorara A-3a, A-4a, A-Sa, B-3a, B-6a, B-
9a, B-12a, B-15a, B-18a, B-19a, B-20a, B-21a, B-22a, B-23a, B-24a, B-25a, B-26a, B-28a, C-
3a, C-4a, D-1a wm D-2a (Berxon 75%-90%) coorBercTBeHHO B 14,4 ~ 15,5 mu Oydepa.

CootHorienne nekapcreerHoe cpeactro/anturesio (DAR) mist korbsrorata coctasisuio 3,1~4,2,
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4TO onpeAeNsiu ¢ momoinbio Macc-ciektpa CBOXX-QTOF. On npencrasisier codoii 94 ~ 99%
MOHOMEP, UCXOJIs1 U3 aHAIM3a ¢ MOMOIIbI0 SKcKIro3rnoHHO BOXX (Tosoh Bioscience, Tskgel
G3000SW, 7,8 mm ID x 30 cm, 0,5 mu/mus, 100 mun), u ogaol nonocsl B JICH-ITAAT -

snekrpodopese. CTPYKTYpbl KOHBIOTaTOB MPEACTABICHbBI HUXKE:!
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IMpumep 237. in vitro oLleHKa IUTOTOKCUYHOCTH KOHBIOTaTa A-3a, A-4a, A-5a, B-3a, B-
6a, B-9a, B-12a, B-15a, B-18a, B-19a, B-20a, B-21a, B-22a, B-23a, B-24, B-25, B-26, B-28,
C-3a, C-4a, D-1a unu D-2a no cpasaenuto ¢ T-DM1:

KnerouHoii nuHUEH, UCMTOIBL30BAHHON B aHAIN3aX HUTOTOKCUYHOCTH, Obita NCI-N87,
KJIETOYHAs JIMHUS KapLUHOMBI JKelyKa 4esIoBeKka; kjeTku Bbipamusaid B RPMI-1640 ¢ 10%
FBS. lnsa npoBenenus anamnsa kietku (180 Mk, 6000 kneTok) noOaBisui B K&KAYIO JIYHKY B
96-TyHOYHOM IUIaHIIeTe U UHKyOupoBaiu B TeueHue 24 yacos npu 37 °C ¢ 5% CO,. 3arem
KJIeTkn 00padaThIBaIM TECTUPYEMBIMU COEAMHEHUSIME (20 MKJT) B pa3JINYHBIX KOHIEHTPALUSIX B

MOIXOAALIEH cpee U KyJIbTUBUPOBAHMS KJIeTOK (00muii oobeM, 0,2 mur). KoHTposbHbIE
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JYHKH COIEP KN KJIETKH U Cpeny, HO He COACPIKaIN UCTIBITYeMbIX coequHeHnui. [InanmeTst
uHKyOnposanu B reuerne 120 gacos rpu 37 °C ¢ 5% CO;. 3arem B nynku nodasismt MTT (5
mr/mi) (20 MKIT) ¥ TUTaHIIeThl MHKYOHpoBanmu B Teuenue 1,5 gacos mpu 37 °C. Cpeny
OCTOPO’KHO yaasuty, a 3areM nodasysimn JIMCO (180 mka). Ilocne BeTpsixuBanus B Teuerne 15
MUHYT U3MEPSUIH ONITUYECKYIO TIOTHOCTD IpH 490 HM 1 570 HM ¢ 3TaNoHHBIM GUIBTpOM 620
HM. % WHTHOMPOBAHUS PACCUNTBIBAIIH IO CIEAYIOIEMY YpaBHeHHIO: % nHruOnposanus = [ 1-
(npoba s ananu3a)/(nmpoda anst kKouTpoJsi)| x 100.

PesynpraTe! nuToTokcugHocTH ICs0:

DAR Knerku N87 (Ag+) Knerxku N87
(cooTHOIIEHHNE ICso (HM) (Agt) ICo0 (HM)
JIeKapCTBEHHBIX
CPEICTB)

Konsbtorar A-3a 3,5 0,32 sM 0,91 aM
Konsbtorar A-4a 3,8 0,17 uM 0,87 aiM
Konsbtorar A-5a 4.1 0,094 usM 0,31 M
Konstorar B-3a 3,8 0,14 sM 0,28
Konstorar B-6a 3,8 0,21 sM 0,62
Konstorar B-9a 3,6 0,17 uM 0,67
Kownwrorar B-12a 3,8 0,13 uM 0,06
Konsrorar B-15a 3,6 0,29 uM 0,92
Konwsrorar B-18a 3,6 0,46 uM 1,20
Konsrorar B-19a 3,5 0,12 aM 0,63
Konsrorar B-20a 3,8 0,33 uiM 0,96
Konwrorar B-21a 3,8 0,42 uM 1,10
Konwrorar B-22a 3,6 0,13 uM 0,33
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Konwsrorar B-23a 3,6 0,18 uM 0,38
Konwrorar B-24a 3,8 0,83 uM 1,46
Konsrorar B-25a 3,8 0,72 uM 1,82
Konsrorar B-26a 3,7 0,93 uM 1,93
Konsrorar B-28a 3,6 0,45 uM 0,78
Konstorar C-3a 3,6 0,09 stM 0,17
Konstorar C-4a 3,7 0,26 ’M 0,48
Kownwsrorar D -1a 3,8 0,041 aM 0,087
Kownwsrorar D -2a 3,9 0,033 aM 0,072
Konstorar T-1a 3,8 0,25 sM 0,51
T-DMI1 3,5 0,12 aM 0,26

ITpumep 238. [IpoTuBOOIyX0I€Bast aKTUBHOCTS in vivo (Mbitm auHuu BALB/c Nude,
UMEIOIINX KCEHOTPAHCIIAHTATHYIO 0mmyXx0jib NCI-N87).

in vivo 3¢ (eKTUBHOCTb KOHBIOTaTOB A-3a, B-6a, B-12a, B-15a, B-18a, B-20a, B-21a, B-
24a, B-28a, C-3a u D-2a napsiny ¢ T-DM1 oueHuBanu Ha MOAENAX KCEHOTPAHCIIAHTATHOM
ONYXOJIM JINHUHU KJIETOK N-87 KapLIMHOMBI XKeNyAKa 4enoBeka. [[aTnHenenbHbIM caMKaM MblIIen
muanu BALB/c Nude (104 ;kMBOTHBIX) MOJKOKHO HHOKYJIHPOBAIH B OOJACTH MO PABBIM
MJ1e40M KIeTKU KapiuuHoMbl N-87 (5 x 10° kneTok/Mbiiib) B 0,1 M1 6eCCHIBOPOTOYHOMN CpesIbl.
Onyxonu laBajiy BLIPACTH B TedeHue 8 aHeil 10 cpesHero pasmepa 110 Mm’. 3aTeM sKUBOTHBIE
ObuTH City4aitHBIM 00pa3oM pasaenens! Ha 13 rpynm (o 8 »KuBOTHBIX B rpymme). [lepsas rpynmna
MBILIEH CITy’KHIa B KA4eCTBE KOHTPOJBHON TPYIIIBI M MOJIy4ajia HOCUTENb ¢ (ochaTHO-COTIEBBIM
oydepom (PBS). 10 rpynm obpabarsiBanu koHbIOraTamMu A-3a, B-6a, B-12a, B-15a, B-18a, B-
20a, B-21a, B-24a, B-28a u T-DM1 coOTBETCTBEHHO B J103€ 3 MI/KT, BBOJUMOU BHYTPUBEHHO.
OcraBmuecs 2 rpynmbl oOpabateiBanu konbtoratoM C-3a u D-1a cooTBeTcTBEHHO B 03¢ |
MTI/KT, BBOIUMON BHYTPUBEHHO. TpH H3MEpPEHHs OIMyXOJIH MPOBOIMIN KaXKble 4 THs, U 00beMbI
OTYXOJIH pacCUHUThIBAIH MO Popmysie oObem omyxosu = 1/2 (nmuHa X mHUpUHA X BbICOTa). B TO

K€ BpEMsl H3MEPSUIM MACCY XKUBOTHBIX . Mblllel yMEpIUBIISUIN MO JOCTUKEHUIO OJHOTO U3
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cnenyromux kputepues: (1) moreps B Bece Tena cocrasisiia bosee yem 20% OT Beca Tena 210
BBeZIeHHs coefuHenHs, (2) oO0beM omyxonu 6onee uem 2000 mm’, (3) cauuIKOM GOJLHEL, YTOObI
CaMOCTOSTENIBHO JOCTUTHYTh UCTOUYHUKA €/1bI M BOIIBL, WK (4) HEKPO3 KOXKH. MBIIIb CUUTANACH
HE UMEIOIIEeN OMyXOJH, NPU OTCYTCTBUM ONYXOJIU NPU MaJIbIIALNH.

Pesynbrarte! npeacrasiensl Ha @ur.47. Bee 13 KOHBIOTaTOB HE BBI3BIBAIN TOTEPU B BECE
TeJa KUBOTHBIX. 1 JKUBOTHBIX B KOHTPOJIBHOM TPYIINE YMEPIUBIISLIN HA AeHb SO n3-3a o0beMa
onyxonu 6osee yem 1800 MM’ 1 JKMBOTHBIE ObLITH OYeHb OOJBHBL 371ech Bee 12
MPOTECTUPOBAHHBIX KOHBIOIATOB MPOAEMOHCTPUPOBAIM IPOTUBOOIYXOJIEBYO aKTUBHOCTD. Y
’KUBOTHBIX B IpyIax Kouboraros B-24a, C-3a, B-20a, B-21a u D-20a nemoHcTpupOBanach
Jy4uiasi IpOTUBOOIYXO0J€Bask AKTUBHOCTb KOHBIOraToB, O cpaBHenuto ¢ T-DM1. Ho y
’KUBOTHBIX B rpyImax konbetoratros B-18a, B-15a, A-3a, B-6a, B-28a u B-12a
JEMOHCTPHUPOBAJIACH XyALIasi TPOTUBOOIYX0JI€Bask AKTUBHOCTb KOHBIOTaTOB, 10 CPABHEHUIO C T-
DM1. T-DM1 B no3ze 3 Mr/kr ”HruOUpOBaJ POCT OMYXOJH B TeUeHHe 28 qHeH, HO OH HEe CMOT
YCTPaHUTh OMYXOJIH BO BpeMs Tecta. Hampotus, konbroratel B-20a, B-21a u D-20a nogHOCTBIO
YHHYTOKAJIU OIYXOJIM HEKOTOPBIX JKUBOTHBIX € 15 nmHs 1o 43 nust. MHrnbuposanue pocra

ONYXOJIU B 9TUX 034X MEPECUUCTICHBI HUXKEC!

Konsrorar OTtcpouka B pocTe
OIyXOJU
T-DM1 28 nHeit
B-18a 3 aus
B-15a 5 nHen
A-3a 7 nHewn
B-6a 8 nHen
B-28a 10 nuewt
B-12a 19 nueit
B-24a 33 aus
C-3a 39 nuent
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B-20a > 45 nuei

B-21a > 45 nuei

D-2a > 45 nHen

B koHue skcniepumenTa (aenb 50) xxuBoTHBIX rpynmsl PBS, A-3a, B-21a, T-DM1 u B-15a
YMEPIUBJIUIH, U OMYyXOJIH YAAISAIN, YTO NpeAcTaBieHo Ha dur. 48.

IMpumep 239. UccnenoBanne cTaOMIBHOCTH KOHBIOTATa, UMEIOIIEro OUC-CBSI3b, TIO
CPaBHEHUIO C OOBIYHBIMU KOHBIOIaTAMH, UMEFOIIIMMH MOHO-CBSI3b B MBILIMHOM CHIBOPOTKE.

Copox msre camok Mmeieit ICR B Bozpacte 6-7 Henenb OblUTH pa3fenieHbl Ha 3 TPYTIIbL
Kaxpmas rpynma Bxirouana 15 mermeit nis uccnenosanusi PK onnoro us tpex ADC. Ot 15
MBILIEH OBLTH AOTIOJHUTEIBHO CIy4aliHbIM 00pa30oM pas3zeieHbl Ha Tpu rpymsl (n = 5). Kaxnon
MBILIH BBOAMIM KOHbIorathl T-DMi, B-21a u T-1a (Huang Y. et al, Med Chem. #44, 249% ACS
National Meeting, Denver, CO, Mar. 22~26, 2015, W02014009774) cooTBeTcTBEHHO B 1103¢€ 10
MTI/KI/Ha MBI1b, B/B, 000CHO. OTOOp KPOBU BBINIOJHSIICS B COOTBETCTBHU ¢ PyKOBOICTBOM
NCI o orbopy KpoBHU I'PbI3YHOB. B OCHOBHOM, MBIIIIEH B KaXKIOW rpyme Opaiu o odepenu
st oTOOpa KpoBH, 4TOOBI H30ekaTh OoJiee UeM IBYKPaTHOro 0TOOpa KPOBH B TeUEHHUE 24 4acOB.
Kposs Opanu u3 perpoopOUTaIbHOTO KPOBSHOTO CHHYCA € TIOMOIIBIO Karmuisipa 70 MKIT B
momeHThl Bpemeru O (no Beenenus 103bi), 0,083, 0,25, 0,5, 1, 4, 8, 24, 48, 96, 168, 312 u 504
yaca nocie BeeaeHus 103bl. OOpasupl m1a3Mbl aHATH3UPOBAIN HA CYMMAapPHbIE aHTHTENA U
aHTHTENa, KOHBIOTHPOBAHHBIE C JIEKAPCTBEHHBIM CPEICTBOM, C MOMOIIBIO CHEIIHABHBIX
metonoB MDA, Bkparie, KOHIEHTPAIHIO KOHBIOTHPOBAHHOTO AHTUTENA FITH OOIIYIO
KOHIICHTPALIMIO AaHTUTENA B MBIIIUHON CBIBOPOTKE U3MEPSUIN CIECAYIOIIUM 00pazoM: 96-
JTyHOUHbIE TuaHmeTh! 15151 UPA COOTBETCTBEHHO MOKPBIBAIH B TeueHHe HOuH npH 4 °C
anturenoM k DM, anturenom k TyOynusuny wim Fab-aaturenom x Her-2 (1 mxr/man B 10 MM
PBS, pH 7,2). 3aremM muiaHImeTs! TPHKIbI IPOMBIBAIH MTPOMBIBOUYHBIM Oydepom PBS-T
(PBS/0,02% Tween20) u 3aTem 6nokuposaju Oydepom nnst passenenus 1% (Bec/o0bem)
BSA/PBS-T B teuenue 1 gaca npu 37 °C. Ilocne Toro, kak dnoxupyromuii Oydep ObL1 ynane,
CTaHZAPTHI WIIM 00pa3Lbl MBIIIUHON CBIBOPOTKH, KaXIbIi C TPOHHBIMH OBTOPHOCTSIMH,
pazbasisutu B 1% Oydepe BSA/PBS-T, unkyouposanu npu 37 °C B Teuenne 1 yaca, 3aTem
no6assnn AP-KOHBIOTHPOBAHHOE OCIIMHOE aHTUYEJIOBEYECKOE aHTUTEINO B TeueHHe 30 MUHYT
npu 37 °C nocie Toro, Kak MjaacTUHbI NpoMbiBaiy. [InaHmersr CHOBa MPOMBIBANIU C

nocyieAyouuM nodasierneM cyoctpata pNPP aist mposiBieHus 1IBETa W 3aT€M CUUTHIBAJIN Ha
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CUUTBIBAOLIEM YCTPONCTBE JJIs1 MUKPOIUIAHIIETOB PU AJMNUHE BOJHBI 405 HM, KaK TOJIBKO
peakiuro 0O0pa3oBaHUs [IBETA FaCHIIH THAPOKCUAOM Hatpusi 1 Mosb/n. KoHneHTpanmo
KOHBIOTUPOBAHHOTO aHTUTEJA WIIH OOLIYI0 KOHIIEHTPALUIO aHTHTENA NOJyYaId U3 MOATOHKU
YeThIpexXnapaMeTpUIeCcKOl KPUBOH K CTAHAAPTHON KPUBOM.

B pesynbrare, xak nokasano Ha @wur. 49, nosenenue PK o0mux antuTen u anTuTen,
KOHBIOTMPOBAHHBIX € JIEKAPCTBEHHBIMU CpeficTBamuy, nocie BeeneHus tpex ADC npeacrasneHo
B BUJI€ TUIIMYHBIX ABYX(Pa3HBIX KPUBBIX KIUPEHCA. DKBUBAJIEHTHOCTb MEXKAY IIA3MOH U
neprudepuIecKUMU TKaHSIMH ObljIa JOCTUTHYTA Yepe3 8 4acoB Mocie BBeAeHUs 103bl. Dasa
3JIMMHHALIMY HACTynana yepes 24 yaca nocjue BBEAEHUs U MPOJOJDKANIACH 0 MOCAEAHEN TOUKH
otOopa. Takum 0Opa3oM, 3HAUEHHUS BO3AECHCTBHS KOHBIOTaTa (AUC 1ast ) 11 3THX Tpex ADC
coctaBisitoT 14981, 14713 u 16981 u/mkr/kr mnst T-DM1, T-1a u B-21a cOOTBETCTBEHHO.
OO6mwembl pacnipeneneHus Uil BCeX 3THX TPEX KOHBIOraTOB BIABOE MPEBBILIAIOT O0ITHE 00BEMBI
kposu. Kimpenco! (CL) konbroratos coctasisitor 0,59, 0,57 u 0,47 mi/4ac/Kr, 4TO MOYTH BIIBOE
MeHbIIe, yeM st o0mux anture. Kmupenc B-21a, kak KOHBIOraTa, TaK B CyMMAapHBIX aHTUTEJ,
MeHblIIe, yeM y OByX npyrux ADC, 9To yka3bIBaeT Ha TO, YTO KOHBIOTAT, HIMEIOLTHI OHC-CBS3b,

sIBJIIETCS OoJiee CTa6I/IJ'IbeIM, 4yeM OOBIYHBIE MOHOCBSI3AHHBIE KOHBIOTATHI B ChIBOPOTKE MBbIIIHN.
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®OPMYJIA U3OBPETEHUA
1.  Kowuborar, CBI3aHHBIN MOCPEICTBOM OUC-CBSI3BIBAHUS, UMEIOIIUN CTPYKTYPY, IPEACTAB-

nennyro Gopmyion (I-c):

p— O —
X SJ
L N MouneKy1a/areHr, CBA3bIBAk0-
Lurotoxcirie- ' AsACA(-IIUICS) C KICTKO
CKas MOJIEKY 1A IEJ i m
M
.Y/ 2 S‘
- o Jn (I-c)
B KOTOPOM
«=——>» TIPEACTABIsIET COOOH ONUHAPHYIO CBSI3b; «===== » TIpENCTaBiIsAeT COOOMH, HeoOs3a-

TEJIbHO, WJIM ONMHAPHYIO CBS3b, HITH JIBOWHYIO CBSI3b, WJIH MOKET HEOOS3aTeIbHO OTCYTCTBOBATD;
n — wenoe unciio ot 1 mo 20;

MOJIEKYJIAa B PAMKE, CBS3bIBAKOLIASACS C KJIETKOM, KOTOpasi CBA3BIBAETCA C Z1 U Z», SIBJIAETCSA
areHTOM/MOJIEKYJIOH, KOTOPBII/KOTOpasi CBA3BIBAETCS, 00pa3yeT KOMILIEKCHI HJTH PEarupyer ¢ He-
KOTOPOM YaCThIO KJIETOYHOU MOMYJISIIIUH, KOTOPYIO TpeOyeTCsl TepaneBTUYeCKH IIU UHBIM 00pa-
30M OHWOJIOTHYECKH MONH(PHUIMPOBATH, AreHT/MOJIEKYJIA, CBS3bIBAOIIMICS/CBSI3bIBAIOIIASCS C
KJIETKOH, TPEICTABIIET aHTUTEJIO; TMPUUYEM areHT/MOJIEKYIIa, CBSI3bIBAIOIITUIICS/CBI3hIBAIOIIASICS
C KJIETKOU CONEPIKUT MUCYIb(PUIHYIO CBsI3b, B Pe3YyJbTaTe BOCCTAHOBIIEHUSI KOTOPOU 00paszyeTcsi
rapa THOJIOB JJisi OMC-CBSI3bIBAHUS;

IIUTOTOKCUYECKAsi MOJIEKYJia B paMKe BbiOpaHa u3 TyOyIM3UHA, aypUCTATHHA, AMAaTOKCHHA,
auMepoB npposioden3zonunazenuna (PBD);

X u Y npeAcTaBisiioT cOOOM OAMHAKOBYIO HJTH PA3JIMYHYIO U, HE3aBUCUMO, (PYyHKIIMOHATB-
HYIO TPYIIY, KOTOPasi CBSI3bIBAET IUTOTOKCHYECKOE JIEKAPCTBEHHOE CPEACTBO, 1 X U Y He3aBU-
cumo BeiOpansl 13 NH; NHNH; N(R1); N(R1)N(R2); O; C(O)NH, C(NH)NH;

L1 u Ly, ABNSIOTCS OQMHAKOBBIMU WJIM PA3JIMYHBIMH, U HE3aBUCUMO BbriOpanbl w3 O; NH;
NHNH; N(R3); N(R3)N(R3); C1-Cg ankuna, aMuaoB, aMAUHOB, IMHUHOB, THAPA3UHOB WIN TUIPa-
30HOB; MPOCTHIX A(PUPOB, CIOKHBIX 3PUPOB, THAPA3OHOB, MOUEBHH, CEMHKApOa3uIoB, kKapdasu-
JIOB, aJIKOKCMAMHHOB, AJIKOKCHJIAMHHOB, aMUHOKHCJIOT, MENTUAOB, aMUIOB; 1~8 aMUHOKUCIIOT;,
noymyTiiieHokeurpymmsl - popmynel  (OCH2CH2),0ORs, mwmm (OCH2.CH(CH3)),OR3,  nnn
NH(CH2CH20),R3, umu NH(CH2CH(CH3)O)pR3, unmu N[(CH2CH20),R3]-[(CH2CH20)y' R3], nmm
(OCH2CH2)p,COOR3, unu CH2CH2(OCH2CH2),COOR3, rae p u p' HE3aBUCUMO IPEACTaBISIIOT
co0oii 1esioe uncio, BeiopanHoe ot O 1o okoso 5000, win ux koMOuHamo; R3 u R3' He3aBucHMo
npeactaBisiror  coboit H  wmmm  monmmstunenokcurpynmnel - popmyael  (OCH2CH2)p, wnm
(OCH2CH(CH3))p, Tae p paBHoO nesomy uuciy ot O 1o okojo 5000, nin ux BhILIEYKa3aHHYIO0 KOM-

OUHALUIO;



Ri u R> HeszaBucumo BeiOpanbr w3 H, Ci-Cg ankuna, C>-Cg ankeHwna, reTepoajKuia,
ANKWILMKJIOANKNIA WM rerepounkioankmna; C3-Cg apunma, Ar-ajnkuia, TeTepOLHKINIA,
KapOOLMKIIMIIA, [MKJIOATKMIA, TeTEPOATKUIIIMKIOATIKIIA, ATKUIKApOOHWIA WIA TeTepoapuia,
wi Cz-Cg CIOXKHBIX 3(pUPOB, MPOCTOrO 3pupa WK aMUAd; WM NENTHAOB, comepikamux 1-8
AMHHOKHUCIIOT, WM TOJHITHJIEHOKCUrpymmbl, wuMmeromend ¢opmyny (OCH2CH2), wnm
(OCH2CH(CH3))p, tme p paBHO nenomy uuciay ot O mo okono 5000, wnm komMOMHAImMu u3
BBIIIEYKA3aHHBIX TPYIIIT;

R3, R4, Rs, Rs, R7 u Rg HezaBucumo BeiOpansr u3 H; ranorenuna; C1~Cs ankuna; C2~Cs apuia,
aNKeHWIa, aJKuHWIA, ddupa, CIoxKHOro 3Qupa, aMUHA WU aMUa, KOTOPbIA HEOOs3aTeNIbHO 3a-
MereH onHuM win 6onee ranorenunom, CN, NRiR», CF3, OR1, apuniom, rerepormkiom, S(O)R1,
SO2R1,-CO2H, -SO3H, -OR1, -CO2R1, -CONRy, -PO2R R2, -PO3H unu P(O)R1R2R3; K npencras-
aset coboit NRy, -SS-, -C(=0)-, -C(=0)NH-, -C(=0)0O-, -C=NH-O-, -C=N-NH-, -C(=0)NH-NH-
, O, S, Se, B, Het (rereponmkinieckoe WM rerepoapoMaTHIecKoe Koblo, coaepskamee C3-Cg),
WIHN TIENTH/BI, coaepkaiue 1- 20 aMUHOKHUCTIOT;

RompegcraBasieT co6oit H, OH, OR1, NH2, NHR1, Ci-Cs aJIKWJI UJIH OTCYTCTBYET;
RiompepcraBasieT co6oit CH2, O, NH, NRi, NHC(O), NHC(O)NH, NHC(0)O, OC(0)0, C(O),
OC(0O), OC(O)(NR1), (NR1)C(O)(NR1), C(O)R1 W11 OTCYyTCTBYET; rie X7 u Y7 He3aBu-
cumo npeacrasisiroT codoit CH, CHz, NH, O, S, NHNH, N(R1) u N; xumuueckas CB3b MEXKIY
IBYMSI aTOMOB O3HAYAET, YTO OHA MOKET COEIUHSTD JIFOObIE CMEKHBIE ATOMBI.

2.  Konstorar no 1. 1, B KOTOpOM AUCYIb(pHUIHAS CBA3h BHYTPEHHEH LT areHTa/MOJIEKYJIbI,
CBSI3bIBAOLIETOCS/CBSI3bIBAIOLIEICS C KIETKOH, BOCCTAHOBJIEHA MOCPEICTBOM BOCCTAHABIMBAIO-
mero areHra, BblOpanHoro u3 putnorpeurona (DTT), murnospurpurona (DTE), autnondyTu-
namunaa (DTBA), L- rmotarnona (GSH), tpuc(2-kapdokcustun)pocduna (TCEP), 2- mepkanTo-
stunamuna (B-MEA), unn/u 6era mepkanrostanona (-ME, 2-ME) ¢ o0pa3oBaHueM napbl THO-
JIOB.

3.  Konstorar no mm. 1 wim 2, B KOTOPOM areHT/MOJIEKYyJa, CBA3bIBAIOLIUNCS/CBA3BIBAOIIASICS
C KJIETKOH, CIIOCOOHBI CBS3BIBATHCS C OMyXOJIEBBIMU KJIETKaMH, MHQHUIIMPOBAHHBIMU BHPYCOM
KJIeTKaM{, WHQUIMPOBAHHBIE MUKPOOPTaHU3MAMHU KJIETKAMH, WH(UIMPOBAHHBIC Mapa3suTOM
KJIETKaMH, 8y TONMMYHHBIMH KJIETKAMHU, aKTHBUPOBAHHBIMH KJIETKAMU, MUEJIONHBIMHU KJIETKAMH,
aKTUBHPOBAHHBIMH T-KJIeTKaMH, B-kiieTkaMu Wi MeNaHOLUTaMH, WIN JTIOObIMU KJIETKaAMH, 3KC-
NPECCUPYIOLUIUMH JIFO00H M3 CIEAYILINX aHTHreHoB miu peuentopos: : CD2, CD2R, CD3,
CD3gd, CD3e, CD4, CD5, CD6, CD7, CDS, CD8a, CD8b, CD9, CD10, CD11a, CD11b, CDl1lc,
CD12, CD12w, CD13, CD14, CD15, CD15s, CD15u, CD16, CD16a, CD16b, CD17, CDw17,
CD18, CD19, CD20, CD21, CD22, CD23, CD24, CD25, CD26, CD27, CD28, CD29, CD30,
CD31, CD32, CD33, CD34, CD35, CD36, CD37, CD38, CD39, CD40, CD41, CD42, CD42a,
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CD42b, CD42c, CD42d, CD43, CD44, CD44R, CD45, CD45RA, CD45RB, CD45RO, CD46,
CD47, CD47R, CD48, CD49a, CD49b, CD49c, CD49e, CD49f, CD50, CD51, CD52, CD53,
CD54, CD55,CD56, CD57, CD58, CD59, CD60, CD60a, CD60b, CD60c, CD61, CD62E,
CD62L, CD62P, CD63, CD64, CD65, CD65s, CD66, CD66a, CD66b, CD66¢, CD66d, CD66¢,
CDo6f, CD67, CD68, CD69, CD70, CD71, CD72, CD73, CD74, CD74, CD75, CD75s, CD76,
CD77, CD78, CD79, CD79a, CD79b, CD80, CD81, CD82, CD83, CD84, CDw84, CD85, CD8§6,
CD87, CD88, CD89, CD90, CD91, CD92, CDw92, CD93, CDY%4, CD95, CDY%6, CD97, CD98,
CD99, CDY99R, CD100, CD101, CD102, CD103, CD104, CD105, CD106, CD107, CD107a,
CD107b, CD108, CD109, CD110, CD111, CD112, CD113, CDw113, CD114, CD115, CD116,
CD117, CD118, CD119, CDw119, CD120a, CD120b, CD121a, CD121b, CDw121b, CD122,
CD123,CDw123, CD124, CD125, CDw125, CD126, CD127, CD128, CDw128, CD129, CD130,
CD131,CDw131,CD132,CD133,CD134, CD135, CD136, CDw136, CD137, CDw137, CD138,
CD139, CD140a, CD140b, CD141, CD142, CD143, CD144, CD145, CDw145, CD146, CD147,
CD148, CD149, CD150, CD151, CD152, CD153, CD154, CD155, CD156a, CD156b, CDw156¢,
CD157, CD158a, CD158b, CD159a, CD159b, CD159¢, CD160, CD161, CD162, CD162R,
CD163, CD164, CD165, CD166, CD167, CD167a, CD168, CD169, CD170, CD171, CD172a,
CD172b, CD172g, CD173, CD174, CD175, CD175s, CD176, CD177, CD178, CD179, CD180,
CD181, CD182, CD183, CD184, CD185, CD186, CDw186, CD187, CD188, CD189, CD190,
Cd191, CD192, CD193, CD19%4, CD195, CD196, CD197, CD198, CDw198, CD199, CDw199,
CD200, CD200a, CD200b, CD201, CD202, CD202b, CD203, CD203c, CD204, CD205, CD206,
CD207, CD208, CD209, CD210, CDw210, CD212, CD213al, CD213a2, CDw217, CDw218a,
CDw218b, CD220, CD221, CD222, CD223, CD224, CD225, CD226, CD227, CD228, CD229,
CD230,CD231,CD232,(CD233, CD234,CD235a, CD235ab, CD235b, CD236, CD236R, CD238,
CD239, CD240, CD240CE, CD240D, CD241, CD242, CD243, CD244, CD245, CD246, CD247,
CD248, CD249, CD252, CD253, CD254, CD256, CD257, CD258, CD261, CD262, CD263,
CD265, CD266, CD267, CD268, CD269, CD271, CD273, CD274, CD275, CD276 (B7-H3),
CD277, CD278, CD279, CD280, CD281, CD282, CD283, CD284, CD289, CD292, CDw293,
CD29%4, CD295, CD296, CD297, CD298, CD299, CD300a, CD300c, CD300e, CD301, CD302,
CD303, CD304, CD305, CD306, CD309, CD312, CD314, CD315, CD316, CD317, CD318,
CD319, CD320, CD321, CD322, CD324, CDw325, CD326, CDw327, CDw328, CDw329,
CD331, CD332, CD333, CD334, CD335, CD336, CD337, CDw338, CD339, 4-1BB, 5AC, 5T4
(rmukomnporenH — Tpodobmacra, TPBG, Wnt-akTuBHUpyeMblii  WHTMOUTOpPHBIA  (akTop
1 umu WAIF1), aaturen aneHokapuuHombl, AGS-5, AGS-22M6, kuHaza 1, monoOHast perientopy

aktuBuHa, AFP, AKAP-4, ALK, ansda-uareprpun, anbda- v 6erab, amuHo-nentunasy N, aMmu-



noup 6era, pelenTop aHAPOreHa, aHTHOMO3THH 2, aHTUOTIOATHH 3, aHHeKCHH A1, TOKCHH-3aIIUT-
HBIH aHTUreH CUOUPCKOH s3BBI, perenTop antu-tpancheppuna, AOC3 (VAP-1), B7-H3, Bo30y-
ourenb cubupckoi s3Bel (Bacillus anthracis anthrax), BAFF (¢dakrop aktuBaumu B-kietok) ,
BCMA, xnerky B-numdomsl, ber-abl, 6ombesun, BORIS, C5, anturen C242, CA125 (yrneson-
Heiid antured 125, MUC16), CA-IX (wmu CAIX, kapboanruapasa 9), CALLA, CanAg, Canis
lupus familiaris IL31, kapboanrunpasa IX, cepneunstii Muosun, CCL11 (CC-MoTHB, XeMOKHHA
11), CCR4 (peuenrop C-C xemokuna tuna 4), CCRS, CD3E (ancunon), CEA (xapumHO3IMOpHO-
HanbHbil anTureH), CEACAM3, CEACAMS (xapuuHosmOpuoHanbHbiil anturen), CFD (daktop
D), Ch4D5, xoneuucrokunut 2 (CCK2R), CLDN18 (knayaun-18), arrmroTHHUPYOMIHE (haKkTop
A, CRIPTO, FCSFIR (peuenrop kojoHuectumyupyomiero gakropa 1), CSF2 (kononnectumy-
JTUPYIOUIHHA (akTop 2, TPaHyJOLHTAPHO-MAKpO(daraibHbI KOJOHHECTUMYJIUPYIOMUN (akTop
(GM-CSF)), CSP4,CTLA4 (tmroTokcuuecknii 0e1ok 4, accounupoBanubiii ¢ T-mumdoruramn),
onyxouneBbiil aHTUred CTAA16.88, CXCR4, C-X-C XeMOKHHOBBIN peLenTop Tumna 4, [muKiInde-
ckyto Al®-pubdoza ruaponaszy, mukianH Bl, CYP1B1, uuToMeraaoBupyc, HUTOMErajIoOBUPYCHBIN
rmukonpotenH B, maburarpan, DLL3 (nensra-nmomnoGHbii jurann 3), DLL4 (nenpTa-momoOHbIH
nurang 4), DPP4 (nunentunun-nentuaasa 4) DRS (peuentop cMeptu 5), TOKCHH Tuna 1 kuined-
Hoii majouku E.coli , Tokcun tuma 2 kumeunow nanodku E.coli , ED-B, EGFL7 (EGF-nogo0ubIit
oenok, cogepxxkamuii fomeH 7), EGFR, EGFRII, EGFRVIIL, supornuH, peuentop 3Hn0TeNMHA B,
sHpotokcuH, EpCAM (monekya anre3nu snutenuanbHbIX kKieTok), EphA2, smusuanus, ERBB2
(peuenrop snuaepMaibHoro ¢axropa pocra 2), ERBB3, ERG (ren cnmusaus TMPRSS2 ETS),
Escherichia coli, ETV6-AML, FAP (6enok anbda akruauuu ¢pudpodnactos), FCGR1, anbda-
¢deronporeun, pudpun I, Gera-iensb, nonoOTHUTENbHBIN ToMeH pudbpoHekTuHa-B, FOLR (¢onar-
HBIN perenTop), anbda-peuentop ¢onara, ponarrunponasa, Fos-acconunpoBanHblii aHTHIEH 1,
6enok F pecrnupaTOpHO-CHHLUMTHAIBHOTO BHPYCA, CBSI3aHHBIA C OJKOTOM peLenTtop, Gyko3mn
GM1, GD2 raurnuosun, G-28 (aHTUTeH IIUKOJIUNNAA KJIeTOUHOM noBepxHocTH), GD3 uanorum,
GloboH, rnunukan 3, N-rmukonmnaeiipaMuaoByto kuciaory, GM3, a-uens penentopa GMCSF,
dakrop nudpdepenmposku pocra 8§, GP100, GPNMB (tpancmembpanubiii rukonporens NMB),
GUCY2C (ryanunarnukinasa 2C, ryanmmunuukiaza C (GC-C), kuiieunas ryanuiaTiuukiasa, pe-
nenrop ryaHwnariukiasa C, penenrop tepmoctaduibHOro sareporokcusa (hSTAR)), Genku
TEIUIOBOTO 1I0KAa, T'eMarrjlOTHHUH, NMOBEPXHOCTHBIM aHTUreH remnatuta B, Bupyc remarura B,
HER1 (peuentrop 1 smupepmanbHoro ¢axrtopa pocrta uenoeka), HER2, HER2/neu, HER3
(ERBB-3), 1gG4, HGF/SF (dakrop pocta renmaronuros/pakrop paccesnus), HHGFR, BUY-1,
komIuieke ructoHoB, HLA-DR (anturen nedikouutoB uenoBeka), HLA-DR10, HLA-DRB,
HMWMAA, xopuonudeckuii ronanotponuH uenoseka, HNGF, kunaza peuenropa ¢akropa pac-

cesinus yenoseka, HPV E6/E7, Hsp90, hTERT, ICAM-1 (Monekysia MEXKIETOUHOMN aare3uu 1),
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unnotun, IGFIR (IGF-1, peuentop mHcynmuHonoaoOHoro ¢akropa pocta 1), IGHE, IFN-y, re-
MarmroTUHUH Bupyca rpumnma, IgE, IgE obnacts Fc, IGHE, untepnetikunsl, B uactHocTH, IL-1, IL-
2, IL-3, IL-4, IL-5, IL-6, IL-6R, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-15, IL-17, IL-
17A, IL-18, IL-19, 1L-20, 1L-21, 1L.-22, 1L.-23, 1L-27 wnu IL-28 , IL31RA, ILGF2 (uacynuHOMO-
n00HBIH (hakTOp pocTa 2), UHTErPUHbI, B YacTHOCTH a4, P33, avP3, cauf7, aSP1, a6Pf4, a7B7,allp3,
aSBS, avPS), unrepdepon ramma-uHayUpoBaHHbIH Oenok, ITGA2, ITGB2, KIR2D , kanmna Ig,
LCK, Le, Legumain, anturen Lewis-Y, LFA-1 (autureH 1, acCOMUPOBAHHBIN ¢ (YHKIHEH JTUM-
¢domuros, CD11a), LHRH, LINGO-1, nunoretixoepyto kucnoty, LIVIA, LMP2, LTA, MAD-CT-
1, MAD-CT-2, MAGE-1, MAGE-2, MAGE-3, MAGE A1, MAGE A3, MAGE 4, MART1, MCP-
1, MIF (¢akTop, vHrHOMpyOmui MUrpanuo Makpodaros, Wik GpakTop, THTHOUPYIOIIHHA TIIHKO-
sunuposanue) (GIF)), MS4A1 (memOpanHOro oxsaTta 4-x NTOMEHHBINH 4WieH | moacemeicTea A),
MSLN (mezotrenun), MUC1 (Mucin 1, accouuupoBaHHbIii ¢ KiaeTouHOH noBepxHocThio (MUCT)
i nojuMopdHbIA suTenuanbHbi myH (PEM)), MUC1-KLH, MUC16 (CA125 ), MCP1 (xe-
MoTakcuueckuii 0enok 1 monoruTos), Melan-A/MART1, ML-IAP, MPG, MS4A1 (Oenok Mem-
OpanHOTO OXBaTa 4-X HOoMeHHbIH noacemeiicTea A), MYCN, MuennH-acCOIMUPOBAHHBIN TITHKO-
nporeuH, muoctatiH, NA17, NARP-1, NCA-90 (rpanynouurtapHblii antures), HekTuH-4 (ASG-
22ME), NGF, neitponanbpHas anonto3-peryaupyemas nporenHasa 1, NOGO-A, Notch-peuenrop,
HyKJeoJuH, oHkoreHHbid mpoaykT Neu, NY-BR-1, NY-ESO-1, OX- 40, OxLDL (okucnenssiii
munonpoTenH Hu3Ko# miotHoctu), OY-TES1, P21, ne myrautusiii pS3, P97, Paged, PAP, napa-
ton aHTu-(N-rmukonmIHeipaMuaoBoit kucnotsl), PAX3, PAXS, PCSK9, PDCD1 (PD-1, Genok
3anporpammupoBanHoi kietku 1), PDGF-Ra (penenrop ¢akropa pocta TpoMOOIHTOB ajbda-
tuna ), PDGFR-B, PDL-1, PLAC1, PLAP-nono6nyto menounyio ¢ocdarasy suuka, TpoMOonu-
TapHbIHA perientop pakropa pocta Oera, pocdar-HaTpuesslii kotpancnoprep, PMEL 17, nonmcua-
noBas kucyora d, nmporenHasa 3 (PR1), pak npencrarensHo# sxenessl, PS (pocharnmuncepun),
KJIETKH KapLUHOMBI MPEACTaTeIbHON Jkene3bl, Pseudomonas aeruginosa, PSMA, PSA, PSCA,
riukonportenH supyca Oemencrsa, RHD (Rh nmomunenTun 1 (RhPI)), pesyc-daxtop, RANKL,
RhoC, mytanT Ras, RGSS, ROBO4, pecniuparopro-cunutHanpHbii Bupyc, RON, ROR1, Toukn
WHULHUALUKA TpaHchokanuu capkombl, SART3, cknepoctun, SLAMF7 (unen cemetictea SLAM
7), cenextur P, SDC1 (cunpexan 1), sLe(a), comaromenun C, SIP (chunrosun-1-docdar), coma-
TocTaThH, 0ejiok 17 crnepmarozonnos, SSX2, STEAPI (mectu TpaHCMeMOpaHHBIN STTUTENNATb-
HBIN aHTUTeH npeacTaTtenbHoi kenesnl 1), STEAP2, STn, TAG-72 (accounnpoBaHHBIHN € OMyX0-
JBIO TJIMKOTIPOTENH 72) , CYpBUBHH, T-KIETOUHBIH perentop, T-KIeTOYHbIH TpaHCMeMOpaHHBIH
oenok, TEM1 (omyxonesiii sHgorenuanbubiii Mapkep 1), TENB2, tenacuun C (TN-C), TGF-q,
TGF-B (tpanchopmupyroumii gaxrop pocra 6era), TGF-f1, TGF -B2 (rpanchopmupyrommii
dakrop pocta-Oera 2), Tie (CD202b), Tie2, TIM-1 (CDX-014), Tn, TNF, TNF-a, TNFRSFS,
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TNFRSF10B (unen cynepcemericTpa peuentopos ¢akropa Hekposa onyxoiu 10B), TNFRSF13B
(uneH cynepceMericTa peuentopos (axkropa Hekposa onyxonu 13B), TPBG (raukonporenH Tpo-
¢obnacra), TRAIL-R1 (peuenrop 1 nuranma WHIAYLIHPYIOLIETO HEKPO3 aIONTO3 OMYXOJH),
TRAILR?2 (peuenrop cmeptu 5 (DRS)), accounnpoBaHHbIi ¢ OMyXONbIO KalbLIUEBbIN CUTHAb-
HbI TipeodpasoBateny 2, cnermduunoe uist omyxonu rimkoswupoanne MUCI, peuentop
TWEAK, TYRP1 (rmukonporeusn 75), TRP-2, Tuposunazy, VCAM-1, VEGF, VEGF-A, VEGF-
2, VEGFR- 1, VEGFR?2 unu sumentun, WT1, XAGE 1 unu kj1eTku, SKCIpecCUpYyOIne JIFObe
pPeLenTopbl HHCYJIMHOBOTO (PaKTOpa pOCTa WK JTFOOBIE PEenTOPhI SMUAEPMATHHOTO (haKTopa po-
cTa.

4. Kownbrorar no m. 3, B KOTOPOM KJIETKH paka BBIOPAHBI U3 TPYMIbI, COCTOSINEH U3 KJIETOK
JTUMQOMBI, KJIETOK MUEJIOMBI, KJIETOK MOYEK, KJIETOK paka MOJIOUHOM KeJIe3bl, KJIETOK paKa mpei-
CTaTENBHOM JKEJe3bl, KJIIETOK paka SMYHUKOB, KJIETOK KOJOPEKTAJIBHOIO paka, KJIETOK paka jKe-
JyJIKa, KJIETOK MIOCKOKJIETOYHOTO paKa, KJIIETOK MEJIKOKJIETOUHOTO pakKa, KJIETOK HEMEJIKOKJIETOY-
HOT'O paka, KJIETOK paKka SHYHUKOB, 3JI0KAYeCTBEHHBIX KJIETOK FJTH JIFOOBIX KJIETOK, KOTOPBIE pac-
TYT U IEJISITCS B HEPETYJIUPYEMON, YCKOPEHHONU MaHepe MPUBOIS K PaKYy.

. Konstorar o nm. 1 wiu 4, B KOTOpOMareHT/MOJIEKYJIa, CBA3bIBAIOLIUNCS/CBA3BIBAIOIIASICS C
KJIETKOMH, mpencrasisier cobol antureno, BeiOpanHoe u3 IgG anTurena, MOHOKJIOHATBHOTO aHTH-
tena win IgG anTuTeno-nonodbHoro Oeska, U areHT/MOJIeKyJIa, CBA3bIBAIOIIUICS/CBA3BIBAIOIASICS
C KJIETKOM, CONEPKUT AUCYIb(PUIHYIO CBA3h MEKAY JIETKON LEIbI0 U TSKEJIOW EeMbI0, BEPXHIOK
OUCYIB(MUIHYIO CBSI3b MEXAY JBYMSI TSDKEJBIMH LEMSIMH M HUKHIOK JUCYJb(QHIHYIO CBS3b
MEXKIy IBYMS TSDKEIBIMU LEMsIMH, TAe NUCYJIb(UIHAS CBsI3b BOCCTAHOBJIEHA C 0OpasOBaHUEM
napbl THOJIOB.

6.  Kownsbrorar 1o 1. 5, B KOTOPOM LUTOTOKCHUYECKHE MOJIEKYJIbI B Pa3HBIX CATax KOHBIOTUPO-
BAaHUSI MOJIEKYJIbI, CBSI3bIBAIOIIEHCS C KJIETKOH, MOTYT OTJIMYAThCSI, KOTAA LIUTOTOKCUYECKHE MO-
JIEKYJIbI, CONEep KaIIe OJUHAKOBBIE UJTH Pa3HbIe OHMC-TMHKEPDI, MOCIEeIOBATEIbHO KOHBIOTHPYIOT
C MOJIEKYJIOW, CBSA3BIBAIOLIEHCS C KJIETKOM, UM KOTJa pa3Hble IUTOTOKCHUYECKHUE MOJIEKYJIbI, CO-
JeprKalliue OJTHU U TE JKe WIN pasHble OUC-TMHKEPbI JOOABJISIOT MO3TATHO B PEAKIIMOHHYIO CMECh
IUTSI KOHBIOTHPOBAHUS, COAEPIKAIIYIO MOJIEKYJTY, CBA3BIBAOLIYIOCS C KJIIETKOM.

7. Konstorar no . 1, umeromuii popmyay 113, 131, 325a, 325b, 325¢, nporyIroCTpUpOBaH-

HYIO CIEYIOLIUMU CTPYKTypamu:

0
AN—\_~H | mAb
0 N s,
COOMe H o 113



g 0 OAc
\ £ N @
N N ’\)JL N N
O Q
L OKNST sy O H W\Y\
131 CO,Me
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B @ N dwlmb

N N
N T N
F N N.
1

325a, m{=0, m,=4; 325b, m;=2, m,=6; 325¢, m;=4, m,=12.

rne mAb nipeacrassier cOOOH aHTUTENO, N OTPEIEIIeH TaK JKe, KaK B II. 1.

8.  ®dapmaueBTHUECKAsS KOMITO3ULMS, COEPIKalIlas TeparneBTHIeCKH 3P (HEKTHBHOE KOJNIECTBO
no KpaliHeil Mepe OIHOTrO KOHBIOTaTa o mm. 1 wiu 7, uin ero ¢papMaleBTHIECKH MpueMIeMOn
COJIH, a TaK)K€ HOCHUTEINb, pa30aBUTENb WIIM BCIIOMOTAaTEIbHOE BEIIECTBO AJIS JISUEHUs] WIIH TIPO-
(UITaKTUKU paKa, WU ayTOUMMYHHOTO 3a00JieBaHus, Wi UHGEKITMOHHOTO 3200/ IeBaHMS.

9. ®dapmaneBTudeckas komnosuuus no . 8, conepxkaruas 0,1-300 r/n KOHLIEHTpALUKT KOHb-
forata no . 1 unm 7; Oydepnsriii arent ¢ pH ot 4,5 no 7,5 npu xonuenrpaunu 10 MM—500 HM;
0-15% onnHoro unu HoJiee MOUOJIOB, B YACTHOCTH,PPYKTO3Y, MAHHO3Y, MaJIbTO3Y, JJAKTO3Y, apa-
OWHO3Y, KCUJI03Y, pudO3y, paMHO3y, rajJlakTo3y, MII0KO3Y, caxaposy, Tperajiosdy, copoosy, mee-
3UTO3y, padUHO3y, MAHHUT, KCUJINT, 3PUTPUT, MATBTHT, JIAKTHT, SPUTPUT, TPEUT, COPOUT, TIIHUIIe-
puH unu L-rarokoHar, u ero conu mMetauion; 0—1,0% moBEpXHOCTHO-aKTUBHOTO BEIIECTBA,BbI-
OpanHOTO U3 monucopdaTa, B YaCTHOCTH, BKJIFOYast mojiucopbara 20, monucopodara 40, monucop-
Oara 65, monucopOara 80, monucopbata 81 wim monucopOata 85), mojokcamepa, B YaCTHOCTHUIIO-
nokcamepa 188, monu(3THIEHOKCHA)-MONMH(MPONMICHOKCHA)a Wik Tojiokcamepa 407, monusTu-
JIeH-TIOJIMIPOIMIICHTITNKONb; TpuToH; noaemmicynbdar Hatpus (SDS); naypuncynsdart HaTpus;
OKTHJITJIMKO3H]] HATPUS; TAYPHI-, MUPHCTHII-, IMHOJIEWII- WJIM CT€APIIICYIb(poOeTanH; Jaypui-,
MHUPHUCTHII-, THHOJICHIT- WK CTEAPHII-CAPKO3UH; JIMHOJEHUII-, MUPUCTHJI- FJIH [eTHI-OeTanH; Jay-
POAMUIOTIPONHII-, KOKAMHUIOMPOIIII-, JIMHOJICAMHUAONPOIUII-, MUPUCTAMUIONPOIIHI-, MaJTbMU-
JOMPONHJI- WM HM30CTEapaMUIONPONMMIOETanH (J1aypOaMHIONPOIIII); MHPHUCTAMUAOIPOIIHII-,
MAJIbMAONPOTIII- WA U30CTeapaMUAONPONIIINMETUIAMITH; METHJT KOKOMJT HATPHSI FJTH METHT
OJIEWJT TaypaT AUHATPHS; NONELMIOETanH, MOACLIMIANMETHIAMUHOKCH, KOKaMHIOIIPOITHIOe-
TauH 1 kokoamdo raunuHat; ceput MONAQUAT™ (u3zocTreapumsTunumunonus stocynbdar);
MOJTUA THJITJIUKOJTh, TIOJUITPOITHIITIIUKONb U COMOJIMMEPBI STHJICHA U npormuieHraukos (Pluronics,

PF68); 0—5 Mr/mi aHTHOKCHIAHTa, BBIOPAHHOTO M3 aCKOPOMHOBOM KHUCJIOTHI M/MJIM METHOHHHA,



0-2 MM xenarupyromero aredra, seidpanHoro u3 IATA wnmu OI'TK; 0-5% koHcepBaHTa, BbI-
OpaHHOrO M3 OEH3MJIOBOTO CIHPTA, OKTAAEHMIANMETHIOCH3MIIAMMOHUIXIIOPUAA, TeKCAMETOHH-
fixyopuaa, xjopuna OeH3aNKOHUs, Xjiopuaa OeH3eToHwus, ¢eHoa, OYyTHIOBOTO U OEH3MJIOBOTO
CIHPTA, ANKHINIapabeHOB, HAPUMEP, METHII FITH MPONMINapadeH, KaTexona, pe3opLHa, [HKIJIO-
reKcaHoja, 3-eHTaHoa Wik M-kpe3ona; 0-5% cBOOOIHONW aMUHOKHCIIOTHI; U/ MU TOHU3UPYIO-
IIWIi areHT, BBIOPaHHBIN U3 MAHHUTA, COPOUTA, alleTaTa HaTpus, XJIopuna kanus, Gocdara HATpUs,
docdara kanust, puHaTpuiinuTparta win NaCl 11 KOHTPOJIE OCMOTUYECKOTO JABJIEHUS OT OKOJIO
250 no 350 MOcM KOHEUHOTO COCTaBa.

10. ®dapmaneBTHUECKast KOMIIO3ULHS MO M. 8 WK 9, coneprkamasicst BO iakoHe, OyThIIKE,
NPEABAPUTENIEHO 3AMOJTHEHHOM LITIPUIIE WIH MPEABAPUTENLHO 3aIIOJTHEHHOM LITPHULE C ABTOUH-
JKEKTOPOM, B BUJI€ PaCcTBOPA MK JIMOQUIM3UPOBAHHOTO TBEPOTO BEIIECTBA.

11. Konstorar no mm. 1 wmu 7 iy ero papManeBTHUECKass KOMITO3UIHSA 110 11. 8 miu 9, obnana-

IOLUI aKTUBHOCTBHIO B OTHOLIEHUM YHUUTOXXEHHUs KJIETKHU in Vitro, in vivo WM €X Vivo.
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