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KOHBIOI'MPOBAHUE ITUTOTOKCHUYECKUX JIEKAPCTBEHHBIX CPE/ICTB
ITOCPEJICTBOM BUC-CBA3BIBAHM A

OBJIACTh TEXHUKHU

Hacrosiiee n3o0pereHne OTHOCUTCS K KOHBIOTHPOBAHHIO IIMTOTOKCHYECKUX COEMMHEHHI
C MOJIEKYJIaMH, CBSI3BIBAIOIIUMUCS C KJIETKOMN, IOCPEICTBOM OUC-THHKepa (IBOHHOTO JIUHKEPA).
OHO OTHOCHUTCH K CHOCO6y KOHBOTHPOBAHUA TOCPEACTBOM 6I/IC-CB$ISI:;IBaHI/I$I OUTOTOKCUYCCKUX
JIEKapPCTBEHHBIX CPEICTB/MOJIEKYJI, B YACTHOCTH, KOT/Ia JIEKAPCTBEHHOE CPEICTBO COAEPIKHUT
I[BOfIHbIe AMHWHO, TUAPOKCHUII, TUAMHUHO, aAMUHOTUAPOKCHIL, AUTUIPOKCHUII, Kap6OKCI/IJ'I, ruapasvt,
ajJgpaerua U THOJI q)YHKHHOHaHbeIe I'PYIIIbI. HaCToleuee I/1306peTeHI/Ie TAKKE OTHOCUTCA K
crioco0aM MOJTyYeHHsI KOHBIOTaTOB “areHT, CBS3BIBAIOIIUICS C KJIETKOW-JIEKAPCTBEHHOE

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

YPOBEHbL TEXHUKU

Konsbtoratel anTuteno-nexkapcreeHHoe cpenctso (ADC) cranu onHOM U3
MHOTOO0EIIAOIINX 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 U1t penuauBupyromero 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 aHTUTEJO, IUTOTOKCUYECKasl ITOJIe3HAsl Harpy3ka U ycoBHbIN uHkep ADC, a
TAK)Ke MECTa MPUCOEANHEHHs] KOMIIOHEHTOB JIMHKEP-TOJIe3Has! HArpy3Ka BCE OHH SIBIISTFOTCSI
BakHBIMH (pakropamu i ycnexa ADC. [Ipomuio Tpu necsiTuieTus ¢ MOMEHTa Havdana
u3y4ueHHst Kaxaoro ¢gaxropa komnoHeHToB ADC. OpHako JTMHKEPHBIE TEXHOJOTHH OCTAIOTCS
OTPaHUYEHHBIMHU IO O0BEMY, TOCKOJIBKY KOHBIOTHPOBAHHBIE JIEKAPCTBEHHBIE CPENCTBA OJKHBI
COZIEpKATh ONpPeNeIeHHbIe PEAKLINOHHOCTIOCOOHBIE (PYHKIIMOHATIBHBIE TPYIIIIbI, JTUKEPbI JOJKHBI
obecrnieunBaTh CTAOUIBHOCTD MPU LUPKYJIUPOBAHUH U 00JIEr4aTh BHICBOOOKICHHE
JIEKapCTBEHHOTO CPENICTBA MPH CBSI3bIBAHUN AHTUTEHA M BHYTPUKIETOYHOM 3aXBaTe M, YTO
BaKHO, HE HAHOCHUTD Bpea HOPMAJIbHBIM TKaHSIM ITOCJIE TOTO, KaK KOMITOHEHTBI JINHKEP-
TMIOJIE3HAsI HArPY3Ka CBSI3BIBAIOTCS C HELIEIEBBIMH MUIICHSIMU BO BpeMs nupKyJisinun (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 UCTIONb30BAIUCh 11t ADC, HareneHHbIX
HA JKUAKYIO OIyXOJib, ObUTH CITUIIKOM JIAOUIBHBIMH U IPUBOAUIIN K BBICBOOOKIEHHIO
cBOOOTHOTO JIEKAPCTBEHHOTO CPENICTBA B KPOBOTOK U, KaK CJIEACTBUE, K HELIEIEBOM
tokcuuHocTh (Bander, N.H. et al., Clin. Adv. Hematol. Oncol., 2012, 10, 1-16). B nacrosiuem
nokoneann ADC nuHkeps! OoJiee CTaOMIIbHBI U IUTOTOKCUYECKHE ar€HThI SIBJISIIOTCS
3HauuTepHO Oonee dddexruBHbiME (Behrens, C. R. and Liu, B., mAbs, 2014. 6, 46-53). Tem He
MeHee, 10 CHX IOp HeleJeBast TOKCHYHOCTD MO-TIPEKHEMY SIBJISIETCSI OCHOBHOM MpobieMoi pu
pa3padotke ADC nekapctBenHbIx cpencts (Roberts, S.A. et al., Regul. Toxicol. Pharmacol.
2013, 67, 382-91). Hanpumep, B KIMHIMYECKOH MPaKTHUKE anoTpacTy3ymad smran3uH (T-DM1,
Kadcyla®), B koTopoM mcronib3yercst cTadmibHbIH (Hepacueruisiemblil) muakep MCC, mokasan
OOJBIIYIO TI0JIB3Y Y TaleHToB ¢ HER2-M0JI0KUTETbHBIM METACTATHUECKUM PAKOM MOJIOYHON
xene3bl (mBC - MeTacTaTHuecKuil pak MOJIOYHOH KeJie3bl) WIIH Y TTALIUEHTOB, KOTOPBIE yiKe
aeumnrck oT mBC nim y KOTopeIX pa3Buiics peunans onyxoian HER2 B Teuenne mectu
MecsiieB nociie anproBanTHo# Tepanun (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 JICUSHHs NepBOH JIMHUM 1151 nanueHToB ¢ HER2-nonoxkurensHpiM
HeornepadebHbIM MECTHO-PACTIPOCTPAHEHHBIM MJIM METACTATHYECKUM PAKOM MOJIOUHOM JKeJIe3bl
U Kak JiedeHue BTopoi tuHuu HER2-n010KUTEeIbHOrO pacnpOCTPaHEHHOTO paKa KeayIKa U3-3a
HeOOJIBLION MOJIb3bI TSl MALMEHTOB NPU CPABHEHUN TTOOOYHAst TOKCHYHOCTh-3(PEKTHBHOCTD
(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).

Jns pernenus mpoOJeM HellesleBOH TOKCUYHOCTH UCCIIEIOBAHUS U pa3paboTKu B obmactu
xuMuH 1 ausaiiHa ADC B Hacrosiiee BpeMs pacIIupsIFOT 00IaCTH KOMIIOHOBKH JIMHKEP-
NIOJIE3HAsI HArPY3Ka M XMMUU KOHBIOTHPOBAHHUS 32 TIPEAEIIbI TOJIBKO BHICOKOAKTHBHBIX MOJIE3HBIX
HArpy30K, ¥ OCOOEHHO UIs peleHnst mpoOaeMbl aKTHBHOCTH JIMHKEP-TIoJie3Hast Harpy3ka ADC
OTHOCHUTENIbHO MUIIeHel/1ieneBbix 3a0oesanuii (Lambert, JM Ther Deliv 2016, 7, 279-82;
Zhao, RY et al, 2011, J. Med. Chem. 54, 3606-23). B HacTosiinee BpeMsi MHOTHE pa3paboTUHUKU
JEKapCTB M aKaIEeMUYECKHEe HHCTUTYThI YACISIIOT OOJIBIIOE BHUMAHUE CO3IaHUIO HOBBIX
HAJIe)KHBIX CIeUN(UIECKUX JTMHKEPOB KOHBIOTHPOBAHUS U CAaUTCIIeNU(UIECKUX METOJOB
koHbtorupoBanust ADC, KOTopble, TO-BUIUMOMY, UMEIOT 00JIee [UTUTENbHBIA IEPUOT

TIOJTY’KH3HHU B KPOBOTOKE, O0JIee BBICOKYIO 3(p(PEKTUBHOCTD, MOTEHIIUAIBHO CHIDKEHHYIO
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HEILEeJIeBYI0 TOKCHYHOCTD M Y3KHH quanas3oH in vivo ¢papmakokuHerndeckux (PK) coticts ADC,
a TaKkKe JIYYIIyI0 OJHOPOAHOCTh XapaKTEPUCTUK OT CEPUU 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
cneunuIeckne CrocoObl KOHBIOTHPOBAHMS, O KOTOPBIX COOOMIANOCH IO CUX MOP, BKIFOYAIOT
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 ¢ nephTopapoMaTHIECKIMH PeareHTaMu
(Zhang, C. et al. Nat. Chem. 2015, 8, 1-9), tnondyxossl (Okeley, N.M_, et al., 2013,
Bioconjugate Chem. 24, 1650), nHenpupoanbix 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(QHUIaMu 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; naTeHTHasI 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 marenrubie 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),
TeHeTUYECKU 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
uenu 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 CIIOCOO0B KOHBIOTHPOBAHHS IOBTOPHO COENUHSIEMBIX Iap
THOJIOB BOCCTAHOBJIEHHBIX MEXKIETIOYEYHBIX AUCYIb(PHUIHBIX CBSA3eH HATUBHOTO aHTUTENA, TAKHe
KaK UCTOJIb30BaHNE OPOMMAIEUMHUIHBIX U AHOpOMalleNMHUIHBIX JUHKepoB (W02014/009774),
2,3-1u3aMeIeHHbIX STHTAPHBIX/2-MOHO3aMeIeHHbIX/2, 3 -TN3aMeIeHHbIX ()yMapOBBIX WIH
MasienHOBBIX JTMHKepoB (WO2015/155753, W0O20160596228), anernneHankapOOHOBBIX
muaKepoB (WO02015/151080, W0O20160596228) mnu ruapasnHOBBIX JIHHKEPOB
(W02015/151081). ADC, nosy4eHHBI€ C HCIIOJIb30BAHIEM JaHHBIX JINHKEPOB U CIIOCOOOB,
NPOAEMOHCTPHPOBAIIH JYUILIHE OKHA TEPAIEBTUYECKOTO HHIEKCA, YeM TPaIULIMOHHO
HECEJIEKTHBHOE KOHBIOTMPOBAHUE Uepe3 OCTATKU LIUCTENHA WM JIM3MHA Ha aHTHUTENe. B manHOM
JOKYMEHTE MBI PaCKpbIBaeM M300peTeHne ONC-TMHKEPOB U CIIOCOO0B KOHBIOTHPOBAHUS
LIUTOTOKCUYECKOH MOJIEKYJIbI, B YACTHOCTH, KOT/Ia IIUTOTOKCUYECKUN areHT COEPKUT IBOMHBIE
TPYIIBL AHAMUHO, aMHUHOTUAPOKCHII, TUTUAPOKCHIL, KAapOOKCHJI, aIbIeTH ] ¥ THOJIBI.
HNMMYHOKOHBIOTATBI, MOJYYEHHbIE C IOMOIIbBIO OUC-CBSI3BIBAHMUS, HMEIOT OOJIee ITUTEIBHBIHI
NEPUOJ TIOJTYBBIBEACHHS BO BPEMS LIeJIEBON JOCTABKH M CBOJSAT K MUHUMYMY BO3JIEHICTBHE HA
HelleJIeBbIe KJIETKH, TKAHHU WJIM OPTaHbl BO BPEMST KPOBOOOPAIEHHSI, YTO MPUBOIHUT K CHIKEHHIO

HeLleJIEBOIT TOKCUYHOCTH.

CYIIHOCTDb U3OBPETEHUA
Hacrosmee nzobperenue npensaraer OMc-CBA3bIBAHUE AHTUTENA C IUTOTOKCHYECKUM
dI'CHTOM, B 4aCTHOCTH, KOT'Ja LII/ITOTOKCI/ILIGCKI/II\/'I Ar€HT COACPIKUT ABE (I)YHKLII/IOHaJ'IbeIe rpynIbI
N3 aMUHO, THAPOKCUIJI, AMAaMUHO, aMUHOTHAPOKCUIL, JUTUAPOKCHUII, Kap601<c1/m, THMAPa3svH U
troj. OHO Takke mpejyiaraeT OUC-JTMHKEP I KOHBIOTHPOBAHUS MOJIEKYJIbI, CBS3BIBAFOIIEICS C
KJIETKOH, ¢ IUTOTOKCUYECKOUW MOJIEKYJION OTpeaesIeHHBIM 00pa3oM.

B omHOM acrniekre HacTosero n3odperenHus, Ouc-cesi3b npencrasiera @opmyinoii (I):

X=LrZ,
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«=——> TIPENICTABJISIET COOON OMMHAPHYIO CBSI3b;

E— » MPeACTaBIIsieT CO00H HeoOsI3aTeNIbHO MO0 OMHAPHYIO CBS3b, JINOO ABOMHYIO CBSI3b
WJIH MOKET HEOOS3aTENIbHO OTCYTCTBOBATS;

n ¥ m; HE3aBUCUMO paBHbI OT 1 110 20;

ATeHT/MoJIeKyJia, CBSI3bIBAIOLIUICS ¢ KJIIETKOH, B KapKace, KOTOPBIH CBSI3bIBAeTCS ¢ Z1 U Z2,
MOJKET OBITh JIFOOOTO BHA, H3BECTHOTO B HACTOSAIIEE BPEMsI WIIM KOTOPBIH CTAHET U3BECTHBIM,
MOJIEKYJIBI, KOTOPas CBSI3bIBAETCsI, 00pa3yeT KOMIUIEKCHI I KOHTAKTUPYET C HEKOTOPOH
YaCThIO KJIETOYHOH MOMYJISILIUH, KOTOPYIO TpeOyeTcst TepaneBTHIECKH WIIH HHBIM 00pa3oM
ouonornyeckn MorupuIPoBaTh. [IpennoUTUTENBHO areHT/MOJIEKYIa, CBSI3bIBAIOIIUICS C
KJIETKOH, MpencTaBisieT co00ii IMMYHOTEpaeBTHIECKHI OEJIOK, aHTUTENO, (PparMeHT aHTUTeNa
WIN NIENTUABL, cozieprkaine 6oee 4eThIpex aMHHOKHUCIIOT;

LIUTOTOKCUYECKAst MOJIEKYJIa/areHT B KapKace MPeiCTaBisieT COO0H TepaneBTHIecKoe
JIEKapCTBEHHOE CPENICTBO, WIM HMMYHOTEPANIEBTHUECKHI OSIOK/MOJIEKYITy, HITH
(YHKLNOHATBHYIO MOJIEKYJTY JJIsl YCHUIJICHUS CBSI3bIBAHUS WJIM CTAOWIIN3ALIIH areHTa,
CBSI3BIBAIOIIETOCS C KJIETKOMH, FITH CBSI3BIBAIOIIETOCS C IOBEPXHOCTHBIM PELENTOPOM KIIETKH
JMTaHAa, WU TSI ”THTUOMPOBaHUS Nposndepanus KIETOK,

X u Y npeactaBiisitoT coO0H OMUHAKOBYIO HIIH PA3IMYHYIO, U HE3aBUCHMO
(YHKLMOHAIBHYIO TPYIITY, KOTOPAst CBA3BIBAET LIUTOTOKCHUYECKOE JIEKAPCTBEHHOE CPEICTBO
gyepe3 AUCYIb(H, TPOCTON THOADUD, CIOKHBIA THOADUP, TENTHA, TUAPA3OH, IPOCTOH P,
CJIOJKHBIH 3Qup, kKapbamaT, kKapOOHAT, aMUH (BTOPHYHBIN, TPETHYHBIN UM YETBEPTHYHBIN),
UMUH, [UKJIOT€TEPOATKHAH, FeTePOapOMATHYECKYIO, ATKOKCHUMOBYIO HIIH 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-ajaxuia, reTepoLnKIIIIa,
KapOOLMKITMIIA, UKJIOATKUIIA, TeTEPOATKUIIUKIIOATKIIIA, ATKWIKapOOHWIIA HITH TeTepoapuIa,

Z1 1 Z SABISIOTCSI OAMHAKOBBIMU HJTH Pa3HBIMH, M HE3aBUCHMO MPEACTABISIOT COOOH
(YHKLMOHAIBHYIO TPYIITY, KOTOPAst CBA3BIBAETCS C MOJIEKYJIOH, CBSI3BIBAIOLIEHCS C KIETKOMH, €

obpa3oBaHueM IUCYIbPUIA, MPOCTOTO 3PUpa, CIOKHOTO 3pupa, MPOCTOro THOI(PHpa, CIOKHOTO
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THo3(Upa, nenTuaa, THAPa3oHa, kapdamara, kapOoHaTa, aMHUHa (BTOPUYHOTO, TPETHYHOTO HITH
YEeTBEPTHYHOIO), UMUHA, LIUKJIOTETEPOATIKUAHA, TETEPOAPOMATHIECKOH, aJIKUIOKCHMOBOH NN
aAMHTHOM CBSI3U; PEATIOYTUTENBHO Z1 U Z7 HE3aBICUMO UMEIOT CIIEAYIOLINE CTPYKTYPHL:
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,
ATKWIUKIIOATKWNA, rerepoumkioankmna; Cs-Cg apuna, Ar-ajmkuia, TeTepOLUKIINIA,
KapOOLMKITMITA, UKJIOATKUIIA, TeTEPOANTKUIIUKIIOATKIIIA, ATKWIKapOOHMIIA, FeTepoapua,

[IpennouturensHO Z1 M Z2 CBS3aHbI C TAPAMH THOJIOB areHTa/MOJIEKYJIbI, CBSI3bIBAIOLIIETOCS
¢ KJIETKOH. THOJBI SIBJISFOTCS IPEAMOYTUTEIbHBIMH ITAPAMU aTOMOB CEPbl BOCCTAHOBJIEHHBIX U3
IUCyNb(UIHBIX CBSI3eH BHYTPEHHEH LIEMTH 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 coboti ienoyky atromos, BeiOpaHHbIX 13 C, N, O, S, Siu P,
MPEeANnOUYTUTENBHO coaepskamyo 0~500 aTOMOB, KOTOpasi KOBAJIEHTHO coeauHseTcss ¢ X U Z), U ¢
Y u Z;. Atomsl, ucnonb3yemble npu obpasosaHuu L1 1 Ly, MoryT ObITh 00BEIMHEHBI 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, aJIKOKCHUJIAMHUHOB, YPETAHOB, aMUHOKHUCIIOTOT, NMENTHAOB, AllUIOKCUIIAMUHOB,
TUIPOKCAMOBBIX KHCIIOT Uin nx komOuHanuei. [Ipeanoururensro L1 u Ly, onrnHakoBbIe 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 LEN0e YHICIIO,
BbIOpaHHOe OoT 0 10 okojio 1000, wnu ux komOuHamo; Ci-Cg anmkuna; C;-Cs reTepoalikuia win
ATKWILUKIIOATIKWA, rerepouukioankmna; Cs-Cg apuna, Ar-amkuia, TeTepOLUKIINIA,

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

6
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rne Ri, Ry, R3 R4 u Ry HesaBucumo nipencrasisitor coboit H; C1-Cs ankum;, Co-Cs
reTePOANIKIJI, AJKMIILUKIOANKII WK rerepounkioankur;, Cs-Cs apui, Ar-anku,
TeTEPOLIMKIINI, KapOOIMKINII, TeTEPOATKMIIUKIOATKIII, AIKHIKAPOOHUI UITH TeTePOAPUIT, UITH
CJIOJKHBIX 3()UPOB, MPOCTHIX 3(PUPOB Wi aMHUI0B, BKIroHarounx C1-Cg aTOMOB yriiepona; i
1~8 aMUHOKUCIIOT, Wi oJuaTHIIeHOKCH, nMerorux 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 COCTOSITh U3 OJJHOTO WK 00Jiee 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
NEeNTUIOB, COAepPKAMNX 1~8 MPUPOIHBIX WM HEMPUPOAHBIX AMHUHOKUCIOT. [Ipuponnas
AMHHOKHCIIOTA MPEANOYTHTENBHO BEIOpaHa U3 aCMaparnHOBON KUCIOTBI, 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 COAEep: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 rerepoankmnia, adKAILIUKIOANKUIA WK rerepoumknoankmna; C3-Cs apuna, Ar-ajakuna,
reTepPOLNKIINIIA, KapOOLMKIIUIIA, LIMKJIOANIKIIIA, TeTEPOATKUIIHKIOANKIIIA, AIKHIIKapOOHUIIA,
rerepoapuia; wim 1~8 amuHokucnoT; rae Rs u Ry Hesasucumo npencrasisitot codboit H; C1-Cs
ankui, Cy-Cg reTepoaikul, anKUIMUKIOATKII Wik rerepouukioantkui, C3-Cg apuin, Ar-amku,
reTePOLMKIIUI, KaPOOMKIIHJIL, TeTePOANTKIITIIUKIOATKUI, AIKHITIKAPOOHUI 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, HezaBucumo npeactasisitor 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 acriekte naHHOe M300peTEHHE MpearaeT JerkopeakmOHHOCTIOCOOHBIH Orc-
nuakep @opmyisl (1), mpuBeneHHON HUKE, B KOTOPOM JIBa MK O0JIee OCTaTKa MOJIEKYIIbI,
CBSI3BIBAIOIIENCS C KJIETKOM, MOTYT OJHOBPEMEHHO WJIH MOCIEAOBATENIHO MPUBOIUTCS B

KOHTaKT ¢ HUM ¢ oOpazoBanueM @opmysr (I).
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«==3 TIPENCTABJSIET COOOI OMUHAPHYIO CBSI3b;«=====) MPEACTABISET COOOH
HeoO0s13aTeNbHO MO0 OTMHAPHYIO CBSI3b, JIMOO ABOHHYIO CBSI3b, TMOO TPOHHYIO CBSI3b HIIH MOXKET
HeoO0s13aTeNbHO OTCYTCTBOBATH;

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

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

Lvi u Lv, npenctasisitoT co00H OMHAKOBYIO HITA PA3IHYHYIO YXOISIIYIO TPYIIIY,
KOTOPYIO MOTYT MPUBOIUTb B KOHTAKT C THOJBHOM, aMUHO, KapOOKCHUIIBHOM, CEJICHOJIBHOM,
(beHONbHOH WJIM TUIPOKCHIIBHOM TPYIIION B MOJIEKYJIe, CBS3bIBAIOIIEHCS ¢ KieTkoil. Takue
YXOZSILIHE MPYIIIbI MPEACTABISIIOT COOOH, HO HE OrPAHUYHMBAIOTCS UMM, TaJOreHH ] (HapHMep,
bropun, xnopun, OpoMuI U HoaUa), METAHCYIbMOHUI (ME3HIT), TOJTYOJICYTb(MOHII (TO3MI),
tpudropmermicynbponni (tpudnar), TpudpropmernicynbpoHar, HuUTpodeHokcw, N-
cykuumanMmunuaruapokcus (NHS) denokenn, nuantpodenokcut, neHtahTopheHOKCHT,
terpadropdpenokcun, Tpupropdenokcun, nupropdheHokcus, MOHOPTOPHEHOKCHI,
neHTaxiopdenHokcwt, |H-umunazon-1-ui, xnopdenokcun, muxnopHeHOKCHII,
TpuxsopdeHokcu, TerpaxaoppeHokcni, N-(GeH30TpHa30I-1T)OKCHI, 2-3THII-5-
benmnm3okcazonuii-3'-cynbhoHmI, heHmIokcanna3oncynbGonui (-cynbpor-ODA), 2-3Tun-5-
benmmmzokcazonui-wi, penunokcanuazommi (ODA), okcaana3onui, HEHACBIIEHHBIH aTOM
yriepoaa (IBOWHAas WM TPOHHAS CBSI3b MEXKIY aTOMaMH YIJIepOA-YIepo, YIIepoa-as3oT,
yriepoa-cepa, yriepoa-pocdop, cepa-azort, pochop-a3oT, KHCIOPOA-a30T WIH YIIIePOI-
KUCJIOPO) WITH UHTEPMEIHNAT, MOJYUEHHbII ¢ TOMOIIBIO peareHTa KOHASHCALIMU PeaKkLui

MunyHoOy, Wi OAHa U3 CIEAYIOIINX CTPYKTYP:
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0
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0 CIIOKHBIN 3PUp N-rUAPOKCUCYKIIMHIUMHUIA, o MaJIEUMULT; o
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LV3
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LV3
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2-(TO3MIIOKCH)aLe T, 2-(ME3UIIOKCH )aLleTHI,

0
NLyo I on’E e

2-(HUTPO(PEHOKCH )aLIeTHIT,

F o)

(muHUTPOEHOKCH )aTIe T, ' 2-(¢propdeHokcu)aneTu,

O O
F—=
F@/O\)‘\XZV/‘?}L Tf’O\)kXZ"‘zl 5

2-(auropdheHokcn)aneTn,

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

O
NS

R3

meTuicynbhonpenunokcanuason (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 He3aBucumMo npencrasisier codoit H, apomaTudeckyio,
reTepoapoMaTHUECKYIO HITH apOMAaTUYeCKYIO IPYIIY, [ie OAUH Hik Gosee atomo 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, monopTopdeHona; neHTaxiaopdpeHona, Tpudnara;
uMugazona, nuxyuopdenona; rerpaxiopdperona; 1-ruapokcubeH30TpHA30Ia; TOWIIATA,
Me3niIaTa; 2-3Ti-5-(QeHuIM30Kca30uii-3'-cyap(poHaTa, MPOCTHIX U CMEIIAHHBIX AaHTUAPHU/IOB,
HaTpUMep, YKCYCHOTO aHruapuaa, GOPMUIT aHTUAPUAA;, HIIK HHTEPMeIUaTa, oJy4eHHOTO C
MOMOIIBIO PeareHTa KOHIEHCAIIUH [Tl PEaKIIMii MENTUAHOTO COYETAHHS UJIH ISl PEAKIIUi
MunyHoOy;

R1 u R, HeszaBucumo BeiOpansl u3 H, C1-Cs ankuna, C,-Cg ankeHusa, reTepoaikuia,
ANKWJILUKJIOANKHIIA WK rerepouuknoankmia; Cs-Cg apuna, Ar-ajaxuia, reTepoLnKIIIIa,
KapOOLMKITMIIA, [TUKJIOAJTKHIIA, TeTEPOANTKUIILMKIIOATKIIIA, aIKUIKApOOHMIIA 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(CH3))p, rne p paBHO uejomy yuciy ot 0 o okojio 1000, win koMOMHAIMY U3
BBIIIEYKA3aHHBIX TPYIIIL.

B npyrom acniekre nanHoe u300peTeHre OTHOCUTCS K PEaKIIMOHHOCTIOCOOHOMY OHC-
nuHKepy crneayromei @opmyie (I11), B koTopom ase win 6ojee GyHKIIMOHAIBHBIX TPYIIIT
IIUTOTOKCUYECKOH MOJIEKYJIbI MOTYT MTPUBOAUTHCS B KOHTAKT C HUM OJJHOBPEMEHHO WJIU

nocienoBareabHo ¢ oOpasoBannemM @opmysl (1).
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mi, n, areHT/MOJIEKYJia, CBI3bIBAIOLIUICS ¢ KIeTKOH, L1, Lo, Z1, u Z) SIBISIFOTCS] TAKUMH, KaK
onpeneneHo B @opmyie (1);

X'n Y' npeacraBisitor co0oit PYHKIMOHANIBHYIO FPYIIITY, KOTOPask MOJKET HE3aBHCUMO HJIH
MOCJIEZIOBATENIbHO MIPUBOJUTCS B KOHTAKT C IPYNIIaMH OCTaTKOB LIMTOTOKCUYECKOTO
JIEKapPCTBEHHOT'O CPENCTBa C 0OpasoBaHueM X U Y COOTBETCTBEHHO, Mpu4eM X U Y SIBJISTIOTCS
TaKUMH, Kak onpeneneHo B @opmyne (1),

X'u Y' npeAnouTUTENbHO MPEACTABISIIOT COO0H N-THIPOKCUCYKIIMHUMHUIHBIC 3(PHPHL, TI-
HUTpOo(eHnIBbHBIE S3PUPBI, AMHUTPOPEHMITbHBIE 3(UpbI, MeHTagTopdHeHIbHBIE 3P UPHI,
MUPUAMIAUCYIBPHUIBI, HUTPOTHPHUIMIIUCYIb(UABI, MATEHMHbL, THAPA3HH, FaJOT€HAIETATHI,
aleTUICHONKApOOHOBBIE KUCIIOTHI, XJIOPUABI KapOOHOBBIX KUCIOT. [Ipennoururensio X u'Y

UMEIOT OJIHY U3 CIIENYIOLIUX CTPYKTYP:
0O 0O

N-0~~¢ I N—é‘

o cnoxHeli 5gup N-runpokcucykuuanmuna;, O MaJICUMUL,

O
0
i Iy 2 xS

5 S rajoreHaleTHI,

aucybhu,;
(),
I g—u—xzv_(é

arpuIrajoreHus (TaJoreHaHTUAPHU); ‘ STEHCYJIb(OHIIT,

0 Q)
’O\/U\XZ"E MS’O\/U\XZV/'?Z 5.

aKpwI (AaKpUIIOWI); Ts 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,

0
F
Z2r oA

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

Ry

O
Tf’o\/u\XZV/“’l

2-(((rpucropmeTHT)CYyTIBGOHIIT)OKCH )alleTHI, s KETOH
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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
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N,
, AHTUAPUA KUCJIOTHI, AJIKUJIOKCHUaMHUHO, 3/\55 azuao,

/
Rf/\ s H NHN’&;‘
3 AJNKUHU WA T 2

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

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

ApPOMAaTHYECKYIO, FeTePOaAPOMATUYECKYIO WIIM apOMATHYECKYIO IPYIINY, IIe OJHH WK Oojiee
atomoB H He3aBrcuMO 3amMeHeHbl Ha -R1, -rajoren, -ORy, -SR1, -NRR,, - NO, -S(O)Ry, -
S(0):R 1, mmu -COOR; Lvs npencrasisier cobol yXOASIIYIO TPYIITY, BRIOPAHHYIO U3
MeTaHCYIb(POHMIIA (ME3HMIIa), TOIYOJICYIb(MOHMIA (TO3MIIA), TPUPTOPMETHICYITHHOHMITA
(Tpudnara), rpudTopmernicyapponara, HUTpopeHokcuia, N-ruApOKCUCY KIIMHUMUAHIIA
(NHS); denokcuna, nuaurpodenokcuna; nearadgropdpenokcuna, rerpagroppeHokcua,
tpudTopheHokcuia, nudprtopdpeHokcmia, MoHopTopdheHokcua, neHTaxjaoppenokcmna, 1H-
umMuaa3on-1-mia; xnopdenokcuna, nuxnopderokcuna, TerpaxaopdheHokcuna, N-
(6eHzoTpuazoNMI)OKCUa, 2-3TUi-S-permmmsokcazonmit-una, Gpermnokcanuasommia (ODA),
OKCaMAa30JIMIa I HHTEPMEINATa, MOJTyYEHHOTO C MOMOIIBIO peareHTa KOHASHCALIMH TSI
peakiuit MunyHoOy, rae Ri 1 Ry SIBASIOTCS TAKUME, KaK OTMPEAESICHO BBIIIIE,

B npyrom acriekte naHHOe H300peTEHHE MpeIaraeT PeakHOHHOCIIOCOOHBIH ONC-THHKED
@opmynel (IV), npuBeneHHON HIDKE, B KOTOPOH LIUTOTOKCHYECKAs: MOJIEKYJIa U MOJIEKYJIa,
CBSI3BIBAIOIIASCS C KJIETKOW, MOTYT HE3aBUCHMO, OJJHOBPEMEHHO MJIU TIOCJIENOBATENbHO

KOHTaKTHUPOBAThb C HUM ¢ oOpasoBanuem @opmyisl (I).

X'_Ll ZI_LVI
]

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

n npexacrasisieT codoit 1 ~ 20; u T sBsSOTCS TakuM, Kak omucaHo paHee B @opmyie (I).
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Hacrosee nzobpereHue Takyke OTHOCUTCS K CrIOco0y MOJTydeHHs KOHBIOTAaTa MOJIEKYJIA,

CBSI3BIBAIOINASICS C KIIETKOM-TIeKapcTBeHHOE cpeacTBo, Popmyisr ().

KPATKOE OITMCAHUE ' PAGUYECKNX MATEPHUAJIOB

Ha @ur. 1 npencrasnen oOmuii cuHTe3 OHUC-CBSI3aHHBIX KOHBIOIATOB COTJIACHO TAHHOU
MATEeHTHOM 3asBKU MOCPEICTBOM JIBOMHOTO CBSI3bIBAHUS (DEHUITUAMUHOBOMU, (DEHUITTUOBHOM
WA aMUHO(EHOJIBHOM MPYIIIIbI JIEKAPCTBEHHOTO CPEACTBA HA OHOM KOHIIE U ITAPhI THOJIOB
MOJIEKYJIBbI, CBSI3BIBAOLIEHCS ¢ KJIIETKOW HA PYrOM KOHIIE, IPUYEM BOJHUCTAsl JIMHUS
npeacTaBisieT COOOH OCTATBHYIO YacTh JIEKAPCTBEHHOTO CPEACTBA HITH CBSI3AHHBIN KOMIIOHEHT
JIEKApPCTBEHHOT'O CPENICTBA, KOTOPBINA OTCYTCTBYET (HE MOKA3aHO).

Ha ®ur. 2 npeacrasnen cuare3 ananoros TuposuHa (Tyr) u tydyruposuna (Tut), koTopsie
cozepKaT aMHUHO FJTH HUTPOTPYIY B OEH30JBHOM KOJIbLIE JUISI ABOWHOTO CBSI3BIBAHHS C
MOJIEKYJIOH, CBSI3bIBAIOLIENCS C KJIETKOM.

Ha ®ur. 3 npeacraBiieH CHHTE3 KOMIIOHEHTOB aHAJIOTOB TyOyJIM3UHA.

Ha ®ur. 4 npeacraBiieH CHHTE3 KOMIIOHEHTOB aHAJIOTOB TyOyJIM3UHA.

Ha ®ur. 5 npeacraBieH CUHTE3 aHaora TyOyIH3WHA, COAEPKAIETro OUC-TUHKEP, U €ro
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 6 npencrasieH CHHTE3 aHAJIOTOB TYOYJIM3HHA, CONEPIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM MOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®wur. 7 npencrasiieH CHHTE3 aHAJIOTOB TYOYJIHM3HHA, CONEPIKAIIUX OUC-THHKED, U X
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®ur. 8 npencrasieH CHHTE3 aHAJIOTOB TYOYJIM3HHA, 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, COACPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @ur. 11 npencrasieH cHHTE3 aHAIOTOB TyOyJIM3HHA, COACPIKALINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha @wur. 12 npencraBieH 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 aHajiora TyOyJIM3uHA, COAepKAIero OUC-JTHHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Hapbl THOJOB AHTUTENA.

Ha ®ur. 16 mpencrasieH cuHTe3 aHajiora TyOyJIM3uHA, COAepKAIero OUC-JTHMHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Napbl THOJIOB aHTUTENA.

Ha ®ur. 17 nmpencraBjieHO KOHBIOTUPOBAHUE aHajora TyOyJIM3UHA, coaepKaero ouc-
JMHKEP, C AaHTHTEJIOM ITOCPEACTBOM IMapbl THOJIOB AHTHUTENA, U CHHTE3 aHAJIora TyOyeHHIaInHA
(Tup), conepskarero Ouc-THMHKEP C TBOWHBIM aMUIHBIM CBSI3bIBAHHEM.

Ha ®ur. 18 mpencrasien cuHTe3 aHajiora TyOyJM3uHA, COAepKAIero OUC-JTHHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MMOCPEACTBOM Hapbl THOJIOB B aHTUTEJE.

Ha ®ur. 19 mpencraBieHO KOHBIOTUPOBAHUE aHAJOra TyOyJIM3UHA, COAepKaIero Ouc-
JMHKEP, C AaHTHTEJIOM ITOCPEACTBOM IMapbl THOJIOB AHTHUTENA, U CHHTE3 aHAJIora TyOyeHHIaInHA
(Tup), conepkarero OUc-THHKEP C TBOWHBIM AMUIHBIM CBS3bIBAHHEM.

Ha ®ur. 20 mpencrasiieH cuHTe3 aHajiora TyOyJM3uHA, COAepKaIero OUc-JIHHKEp, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MOCPEACTBOM Napbl TUOJIOB B AHTUTEJIE.

Ha ®ur. 21 mpencrasiien cuHTe3 aHajora TyOyJM3uHA, COAepKAIero OUC-JTHUHKED, U ero
KOHBIOTUPOBAHUE C AHTUTEJIOM MOCPEACTBOM Hapbl THOJOB AHTUTENA.

Ha ®wur. 22 npeacraBieH CUHTE3 KOMIOHEHTOB aHAJIOra AUMETUIaypPUCTATUHA.

Ha ®wur. 23 mpencrasjieH CMHTE3 aHAJIOTOB quMeTHaypuctatiuaa F, conepskamux Ouc-
JIMHKEP, U UX KOHBIOTUPOBAHUE C AaHTUTEJIOM MOCPEICTBOM Mapbl THOJIOB aHTUTENA.

Ha ®ur. 24 mpencrasjieH CHHTE3 aHAJIOrOB quMeTHaypuctatuaa 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 Napbl TUOJIOB aHTUTENA.

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

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

Ha ®wur. 28 mpencrasiieH cMHTE3 aHAJIOTOB quMeTHaypuctatiuaa 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-THHKED, 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 aHAJIOTOB AMaTOKCHHA, COACPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

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

Ha @ur. 34 npencrasieH CHHTE3 aHAJIOTOB AMAaTOKCHHA, COACPIKAIINX OUC-TTMHKEP, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

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

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

Ha @ur. 37 npencrasnen cunte3 aHanoros aumepa CBI, conepskammx Ouc-auHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

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

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

Ha @ur. 40 npencrasnen cunte3 aHaioros aumepa CBI, comepkamux Ouc-IuHKEp, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

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

Ha @ur. 42 npencrasnen cuHTe3 aHaioros aumepa PBD, copepskammx Ouc-IuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJOB aHTUTENA.

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

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

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

Ha ®ur. 46 npencrasnen cuHte3 aHaioros numepa PBD, conepskamux Ouc-TuHKep, U UX
KOHBIOTHPOBAHUE C AHTUTEJIOM NTOCPEACTBOM Mapbl THOJIOB AHTUTENA.

Ha ®wur. 47 npencraBieHo cpaBHEHHE MPOTHBOOITYX0JIEBOrO 3 deKTa KOHBIOTaToB A-3a,
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 KJIETOYHOHN MOZENN 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, IPOTECTHPOBAHHBIX
B JAHHOM JIOKYMEHTE, IPOJAEMOHCTPUPOBAIN NPOTUBOOMNYXOJEBYH aKTUBHOCTD. JKUBOTHBIE B
rpynnax konstoratos B-24a, C-3a, B-20a, B-21a u D-20a npoaeMOHCTPHUPOBAIH JTYUIIYIO
MPOTUBOOITYXOJIEBYIO aKTUBHOCTD, ueM T-DM1. OnHako KMBOTHBIE B TPyNIaX KOHBIOraToB B-
18a, B-15a, A-3a, B-6a, B-28a u B-12a npoaeMOHCTpUPOBAIHN XYALIYIO MPOTHBOOITYXOJIEBYIO
aKTUBHOCTB, yeM T-DM1. T-DM1 B no3e 3 Mr/kr HHruOUpOBaj POCT OMYyXOJH B TeUeHHE 28
IHEH, HO He MOT YCTPaHUTh OTYXOJIU B JIF00OE BpeMsl BO BpeMs uctibiTanusi. 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 OYMIIEHHBIMU onyXxoJsiMu u3 rpymnn PBS, konstoratos A-3a, B-15a, B-21a u T-DM1 nocne
YMEPIUBJICHUS KUBOTHBIX. Y MSTH U3 BOCBMHU JKUBOTHBIX U3 IPYIIIbI KOHBIOraToB B-21a He
ObL110 0OHApY:KEHO OMyx0/H (0603Ha4eHO Kak JT). [19Th U3 BOCHMH KMBOTHBIX U3 FPYIIIILI
koHbtorata B-15a noru6nu (o603Ha4ens! kak JLT.) Ha 43 1eHb M3-3a CIMIIKOM GONBINON
OIYXOJIH.

Ha @wur. 49 npencrasneno uccienoBaHne CTaOMIBHOCTH KOHBIOraTa B-21a B chIBOpOTKE
MBILIH 110 CPABHEHUIO C OOBIYHBIM, MOHOCBSI3aHHBIM KOHBIOTaToM T-1a u T-DM1. D10
YKa3bIBa€T HA TO, YTO KOHBIOTAT, COAEPIKALINIA ONC-CBsI3b, SIBJISIETCS OoJiee CTaOUIIBHBIM, YeM

PETYISAPHBIC KOHBIOT'AThI, COACPKAIUEC MOHOCBA3L B CbIBOPOTKE MbILIHN.

IMOJAPOBHOE OITMCAHUE CYIIHOCTU U30BPETEHUA

OITPEJIEJIEHUA

TepMuH «amKu» OTHOCHUTCS K aU(aTHIeCKON YIriIeBOJIOPOIHON TPYIIIE UITH
OJHOBAJICHTHBIM IpynnaM, NOJy4YeHHBIM U3 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 «pa3BeTBIEHHBIN» O3HAYAET, YTO OJTHA WJIH
OoJiee HU3IIKUX AJIKAJIbHBIX TPYIII, TAKAX KaK METHWII, STHJI WIH MPOIUJI, MPUCOESANHEHBI K
JIMHENHON aNKWJIbHON Henu. TUNnuYHbIe alIKUIbHBIE 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.
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C1-Cg anxuibHas rpymnma MOKeT ObITh HE3aMELIeHHOH NN 3aMEeIeHHOW OTHON min OoJtee
IPYIIaMHy, BKJIFOUAs, HO He orpannuuBasich umu, -C1-Cg ankwn,-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' He3aBHCHUMO
BbIOpaH u3 -C1-Cg ankuna u apuna.

TepMmuH «rajgoreH» OTHOCHTCS K aToMy (Topa, Xjiopa, OpoMa Wik foaa; MPEAnOYTHTETEHO
aToMmy (Topa u xJyopa.

Tepmun «rerepoankmm oTHOCUTCS K Cr-Cg ankuiy, B KOTOPOM OT OJTHOTO A0 YEThIPEX
aTOMOB YIJIepOJa HE3aBUCUMO 3aMELIEHbI reTepoaToMoM U3 rpynibl, cocrosmieii u3 O, S u N.

TepmuH «KapOOIMKIT» OTHOCUTCS K HACBIIIIEHHOMY WJIH HEHACBIIEHHOMY KOJIBITY,
coaep:kauemMy ot 3 10 8 aTOMOB yIJjiepo/ia B KaueCTBE MOHOLIMKJIA Wiy OT 7 1o 13 atomoB
yrjiepoaa B Ka4ecTBe OuIukia. MOHOLMKIMYECKHe KapOOIMKIIBI CONEPIKAT OT 3 10 6
KOJIBIIEBBIX aTOMOB, 0OJiee TUITMYHO 5 M 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 uin 10 KONBIEBBIX aTOMOB, PACTIONOKEHHBIX B BUIE
onnmkmueckoit [5,6] wm [6,6] cucremsl. Tummunbie C3-Cg kKapOOIMKITBI BKITFOYAIOT, HO HE
OTPAHUYUBAIOTCS. MU, ~LIUKJIOTIPOTIII, ~IIUKJIOOYTHI, ~IIUKJIONEHTII, ~-[IMKJIONEHTATUEHWT, -
LIUKJIOTEKCHIL, ~-IIUKJIOT€KCEHMI, - 1,3 -IMKIOTeKCaaueHmI, - 1, 4-1IMKJIOreKCaaueHmI, -
HUKjIorentu, -1,3-uuknorentagueHun, -1,3,5-uuknorentaTpueHusI, ~-LUKJIOOKTHII U -
LUKJIOOKTAIACHUII.

Tepmun «C3-Cg kapOOLMKI» OTHOCHTCSA K 3-, 4-, 5-, 6-, 7- i 8-4JIeHHOMY HACBILIIEHHOMY
WJIM HEHACBIIEHHOMY HeapoMaTHYeCKoMy Kapbouukindeckomy kobiy. Cs-Csg -
KapOOLMKIINYECKasi TPyIa MOKeT ObITh He3aMEIeHHON MIIN 3aMelleHHOH OHOM nitn 6ojee
IpyIIaMH, BKIIIOYast, HO He orpannuuBasick uMy, -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 yriieBOAOPOIHOM Ipymre, conepskameit
IBOMHYIO yIJIepOA-yIIEPOAHYIO CBSI3b, KOTOPAst MOXKET OBbITh MPSIMON WJIH Pa3BETBIIEHHOM,
coaep:xaue ot 2 10 8 aTOMOB yriepoja B Luenu. TunuyHble aJKeHWIbHbIE TPyl BKIKOYAIOT
STEHWJI, IPONIEHWJI, H-OyTeHWI, U300yTeHI, 3-MeTUI0yT-2-eHUJI, H-TICHTEHUJI, TEKCEHWUJI,
TeNTEHUJI, OKTCHIL

TepMHH «aTKUHUY OTHOCUTCS K anudaTudeckol yriieBOAOPOIHOM rpymie, conepskamei

TPOUMHYIO YIJIEPOI-YIIIEPOTHYIO CBSI3b, KOTOPAst MOKET OBITh MPSIMOU HITH Pa3BETBIICHHOM,
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coaep:kaue ot 2 10 8 aTOMOB yriepojaa 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 HACBILIEHHOMY, PAa3BETBJIECHHOMY WJIH JIMHEHTHOMY WJIH
LUKJINYECKOMY YIJIEBOAOPOAHOMY panukainy ¢ 1-18 aromamu yriaepona u COIEp>KUT 1Ba
OJHOBAJICHTHBIX PAJUKAJIbHBIX LIEHTPA, OJyYEHHBIX TyTeM YAAJICHUS ABYX aTOMOB BOAOPOA
OT OJJHOTO M TOTO K€ WJIM ABYX Pa3HbIX aTOMOB yTJIepPOJia UCXOIHOTO ankaHa. TunudHbie
ANIKWJICHOBBIE PAJIMKAJIbI BKJIFOYAIOT, HO He orpannunBarotrcs 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 HEHACBHIIIEHHOMY, Pa3BETBJICHHOMY WJIA JJUHEHHOMY
WJIY LUKJIUYECKOMY YIJIEBOAOPOIHOMY paauKaly ¢ 2-18 atoMamu yriepoaa u COAECPKUT J1Ba
OJHOBAJICHTHBIX PAJUKAJIbHBIX LIEHTPA, OJyYEHHBIX TyTeM YAAJICHUS ABYX aTOMOB BOAOPOA
OT OJJHOTO U TOTO K€ WJIU ABYX Pa3HbIX aTOMOB yTJIEPOJia UCXOIHOTO ajKkeHa. TunuyHbie
ANIKEHWUJICHOBBIE PAIMKAaIIbl BKIFOYAKOT, HO HE orpannyuBaroTcs umu: 1,2-stunen (-CH=CH-).

TepMuH «anKMHUICH» OTHOCHUTCS K HEHACBIIIEHHOMY, Pa3BETBJICHHOMY HJIU JINHEHHOMY
WJIY LUKJIUYECKOMY YIJIEBOAOPOIHOMY paauKaly ¢ 2-18 atoMamu yriepoaa u COAECPKUT J1Ba
OJHOBAJICHTHBIX PAJUKAJIbHBIX LIEHTPA, TIOJYYCHHBIX MYyTEM YAAJICHHs IBYX aTOMOB BOAOPOa
OT OJJHOTO M TOTO K€ WJIM ABYX Pa3HbIX aTOMOB yTJIEPOJa UCXOIHOTO aJKUHA. TUTTHIHBIE
AJKWHUJIEHOBBIE PAUKAJIbI BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCS UMU. ALIETUJIEH, IPONaprui u 4-
MEHTUHUIL.

TepmuH «apum» uinu « Ar» OTHOCUTCS K apPOMAaTUYECKOU WITH T€TEPOAPOMATHIECKOU IPyIIIe,
COCTOSIIIEH U3 OHOTO WK 0OJiee KOJIeLl, BKIFOYAIOIHUX OT TPEX IO YEThIPHAALIATH aTOMOB
yIJiepoaa, MPEANOUTUTENbHO OT IECTH 0 AECSITH aTOMOB yriiepoaa. TepMuH
«reTepoapoMaTudeckasi TPyInay OTHOCUTCS K OOHOMY I OoJiee aTOMaM yriiepona B
apOMaTHYECKOU IpyIIne, MPEAnOUTUTEIbHO 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 uimu Ar Takke
OTHOCHUTCS K apOMaTHUYECKOH TPpyIIe, B KOTOPOU onuH win OoJiee atomoB H He3aBrcHMO
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 npencrapistoT coboit H, ankui, ankeHu,
ANKUHWI, TETePOAJIKIJI, AP, ApUJIANIKII, KapOOHIIT WiTH (papMalieBTUIECKIE COJTH.

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

u P. [IpeanoururenpupiMu rerepoaromMamu siBisitorest O, N u S. ['eTepolukiibl 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.
[IpennoyTuTenbHbIN HEAPOMATHIECKHI TEeTEPOLUKIIHIT BKITIOYAET STTOKCU, a3UPUIMHII,
TUUPAHWI, TUPPOJTUAHHII, TUPAZOTUIUHIIT, UMUIA30IUIHHII, OKCHPAHWT,
TeTparuapodypaHil, TUOKCOJAHII, TETPATHIPOITUPAHIUL, THOKCAHUJI, TUOKCAIAHWUI,
MUTIEPUTAIT, TTATIEPASHHILL, MOPGOIUHWIL, MTUPAHUI, UIMUIA30JIUHUI, TAPPOJTUHII,
MUPA3OJUHII, THA3OJIUAUHUII, TETPATHIPOTHONUPAHIL, JUTHAHUI, THOMOP(OIUHI,
TUTHIPONUPAHII, TETPATUAPOMUPAHUII, TUTHIPOITUPAHIIL, TETPATHIPOTUPHUINIL,
TUTHIPONUPUINI, TETPArUAPOTUPUMUIUHILIL, TUTHAPOTHOMUPAHIII, a3€TIaHII, a TAKIKE
KOHICHCHPOBAHHBIE CUCTEMBI, 00pPA3YIOIINECs B pe3yJIbTaTe KOHASHCAUU ¢ (PeHIITbHOMN
rpynmnou.

TepMHH «reTepoapuin» WIH apOMaTHYECKUE T€TEPOLIMKIIBI OTHOCUTCS K 3-14,
NPEANOYTUTENBHO 5-10-4JIeHHBIM apOMaTHYECKIM I'eTepo, MOHO-, OH- Win
MYJIBTULUKITNIECKUM KoJibliaM. [IpuMepsl BKITFOYAIOT TUPPOITHIL, TTUPUIWIT, TTUPA3OJIIIL, THSHIL,
MUPUMUIUHI, TAPA3UHII, TETPA3OJIHII, HHIOJWJL, XHHOJTHUHII, TTYPUHUJI, UIMHUIA30JTII, THSHILI,
TtHazoamt, 6enzoruason, Gypanun, 6enzodypanun, 1,2,4-THagna3onui, U30THAZOIUIL,
TPHUA3OJIUJI, TETPA3OJIUII, U30OXUHOJIII, OEH30THEHIT, U300eH30(yprI, MUPa3oIwI, KapOa3oJImI,
OEH3UMUAA30JIHIT, U30KCA30JIIIL, TUPUIMIT-N-OKCHJI, & TAKKe KOHIEHCUPOBAHHbIE CHCTEMBI,
obpasyromuecs B pe3yJibTaTe KOHASHCAUU C (PeHMITBHOM rpyImo.

CATKHAITY, ITUKIOATKUI, €AJTKEHID), KAJKUHUIDY, aPUID», «TeTepoapui,
«TETEPOLUKIIAI» U TOMY MOJAOOHOE OTHOCSTCS TAKKE K COOTBETCTBYIOIIUM «AJKUJICHYY,
KUUKJIOAJKUICHYY, KAIKEHUJICHYY, KAIKUHUICHYY, KaPUICHYY», KTE€TEPOapUIICHY»,
«TETEPOLUKIIEHY» W TOMY MOAOOHOE, KOTOpbIe 00pa3yroTCs MPHU YAAJTIEHUU ABYX aTOMOB
BOJIOPOJIA.

TepMuH «apUTaTKUID» OTHOCUTCS K AlIUKIMYECKOMY aJKUIbHOMY PaguKaity, B KOTOPOM
OJIMH U3 aTOMOB BOJIOPOJA, CBA3AHHBIX C ATOMOM YTJIEpO/a, OOBIYHO KOHIIEBLIM UIIH SP°-aTOMOM
yIJIepoa, 3aMeHEeH apIIbHBIM paarKaioM. TUIHYHbIE apUIaIKUIbHBIE 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 «reTepoapuiaIKun OTHOCUTCS K alIUKIIMYECKOMY aJIKHJIBHOMY PaauKaly, B
KOTOPOM OJIVH U3 aTOMOB BOZOPO/IA, CBSI3AHHBIX C ATOMOM YTJiepoa, OOBIYHO KOHIIEBBIM HJTH
sp-aToMoM yrieposa, 3aMeHeH reTepoapiILHLIM pafukanom. [Ipumepamu
reTepoapUIAIKIIIbHBIX TPYII SBJISTIOTCS 2-0€H3UMUIA30IMIMETHII, 2-(YyPUIIITHIL.

ITpuMepr! «rUAPOKCUII3AIUTHON IPYNITbD BKIFOYAOT METOKCHMETHIIOBBIN 3¢dup, 2-
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METOKCUITOKCUMETHIIOBBIH 3(Hp, TETParuIponupaHmIOBbIN 3¢up, GeH3MIIOBbIH 3hup, N-
METOKCUOEH3MIIOBBIH 3(Up, TPUMETHIICHIIIIIOBBIN 3(Up, TPUITUICHIIUIIOBBIA 3QHp,
TPUH3OIIPOIIIICHIINIIOBBIN 3up, mpem-OyTHIAUMETUICHIHIIOBBIN 3up,
TpU(EHUIMETUIICUITIIIOBBIH 3(up, arieraTHble 3(QUpPHI, MUBAJIOAT, OEH30aT, METAHCYIb(GOHAT U
N-TOJyOJICYIb(OHAT.

TepMuH «yxoasiias rpymma» OTHOCUTCS K (PYHKIIMOHAJIBHOM rpymie, KOTopast MOXKET ObITh
3aMelneHa Apyroi GyHKUUOHANBHON Tpynnoii. Takue yxoasiimue rpymibl XOPOIIO U3BECTHBI B
IDaHHOH 00J1aCTH TEXHHUKH, U IPUMEPHI BKJIIOYAIOT raJIOTeHU 1 (HapuMep, XJIopu, OpoMua u
Honun), MeTaHCYIbPOHII (Me3WT), H-ToNyoCcyIb(onm (To3w), TpudropmeTuncynbGoHm
(Tpudnar) u TpudpTopmermicyabponar. [IpennouturenpHas yxoaaias rpymmna BeiOpaHa u3
Hutpodenona; N-ruapokcucykiuaumuna (NHS); denona; nuaurpodenona; menrapropdenona,;
terpadropdenona; nudpropdenona, monopropdeHona, neHraxiopdeHona; Tpudnara;
uMugazona, nuxyuopdenona; rerpaxiopdperona; 1-ruapokcubeH30TpHA30Ia; TOWIIATA,
Me3niIaTa; 2-3Ti-5-(QeHuIM30Kca30uii-3'-cyap(poHaTa, MPOCTHIX U CMEIIAHHBIX AaHTUAPHU/IOB,
HAIpUMep, aleTWIAHTUAPUAA, (POPMIT aHTHAPHIA, ITH HHTEPMEHNATA, TOJYIEeHHOTO C
MIOMOIIBIO0 KOHIEHCAIIMOHHOTO peareHTa Uil peakUnuii MeNTHAHOTO COUETAHUs WITH ISl PEaKLIii
MunyHoOy.

B nanHOM OKYMEHTE MOTYT OBITH HCIIOJIb30BAHBI CIENYIOIHEe a00peBUATYPbL, HIMEIOLITHE
yKa3aHHble onpeneneHus: Boc, Tper-OyrokcukapOonm, BroP,
opomTpucmppouauHodochonuiirekcadpropdocdar; CDI, 1,1'-kapdbonunauumunazon;, DCC,
nunukiorekcwikapoonuumun, DCE, nuxnopatan; XM, auxnopmeran; DIAD,
nunsonponmiazoaukapdokcunar, DIBAL-H, nuuzoOyrunamomunuiiruapun;, DIPEA,
nunsonponwnTwiamul;, DEPC, mumstundocdopounanuaar; DMA, N, N-guMeTunaneTamu,
DMAP, 4-(N,N-numerunamuso ynupunnt, MDA, N,N-numerundopmamun;, [IMCO,
mamerwicynbpokenn, DTT, nutuorpeuron; EDC, 1-(3-mumernnamuHonponu)-3-
stukapoonunmun ruapoxiopun, MC-2U, snektpocmnpaii Mmacc-ciekrpomerpust; HATU,
rekcadropdocdar O-(7-azabenzorpuazon-1-mwn)-N,N,N',N'-rerpamerunyponus;, HOBt, 1-
rugpokcudensoTpuazos; BOXX, BeicokoaddexruBnas xumkoctHas xpomarorpadus, NHS, N-
rugpokcucykuuHuMug, MMP, 4-metunmopdonun; PAB, n-amuno6ensui;, PBS,
¢dusnonornueckuii pacteop ¢ pocharaeiM Oydepom (pH 7,0~7,5); II3I', MOTUITUICHT THKOIB;
SEC, skckimo3uonnas xpomatorpadusi, TCEP, tpuc(2-kapbokcuatun)pochun; TOK,
tpudropykcycHas kucnora, TI'®, rerparuapodypan; Val, Banus.

TepMuH «aMMHOKHUCIOTA (B1)» MOXKET OTHOCHTBCS K PUPOIHBIM H/HIIH HETTPUPOTHBIM

AMUHOKHCJIOTaM, MPECATIOYTUTEIIBHO aJ'Ib(I)a-aMI/IHOKI/ICJ'IOTaM. HpI/IpOI[HbIe AMHUHOKHCJIOTBI
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SIBJISTEOTCST KUCJIOTAMH, KOTOPBIE KOJUPYIOTCS TEHETUUECKUM KOJIOM: aJJaHWH, apTUHUH,
acriaparvH, acraparnHOBasi KHCJIOTa, IUCTEHH, IIIyTAMHHOBAS KHCIIOTA, TIFOTAMUH, TIIULHH,
THCTUANH, U30JEHLINH, JIEHLINH, JIM3UH, METHOHHH, (peHUJIAIAHIH, TIPOJINH, CEPUH, TPEOHHUH,
THUPO3UH, TpUNTOo(aH 1 BaIuH. HenprupoaHble aMUHOKHCIIOTHI SIBJSIFOTCS TPOU3BOIHBIMU (OPM
MPOTEOT€HHBIX AMUHOKHCIIOT. [IprMeps! BKIFOUAIOT THAPOKCUIIPOJIUH, JTJAHTHOHUH, 2-
AMHHOU30MACIISIHYIO KHCIIOTY, AETHAPOATIaHUH, TaMMa-aMUHOMACIISTHYIO KUCIIOTY
(HEHpOTPaHCMUTTED), OPHUTHUH, LUTPYIUINH, OeTa-anaHuH (3-aMUHOIPOTIAHOBYIO KHUCIIOTY),
raMMa-KapOOKCHIJIyTaMarT, CEIEHONCTENH (PUCYTCTBYET TAKXKE BO MHOTHX HEIYKAPHOTaX, a
TaK)K€ BO MHOTHX 3yYKapHOTaX, HO He Koxupyercs: HenocpenctsenHo JIHK), nmupponnsun
(oOHapyKeH TOJIbKO Y HEKOTOPBIX apxei u ogHol OakTepun), N-(OpMIIIMETHOHHUH (KOTOPBIH
YacTo SIBJIIETCS] HAYaJIbHOH aMUHOKHUCIIOTOH O€JIKOB B OAKTEPUSIX, MUTOXOHAPHUSIX U
XJIOPOIUIAcTax), S-ruapokcutpunrodan, L-auruapokcudeHunananuy, Tpuioaruponu, L-3,4-
muruapoxcudennnanaand (DOPA) u O-docdocepun. TepMuH aMHHOKHCIIOTA TaKKe BKIIFOYAET
aHAJIOTH AMUHOKHCJIOT 1 MUMETHKH. AHAJIOTH TPEICTABISIIOT COOON COSIMHEHUS, MMEIOIIHE
Takyto ke obmmyro cTpyktypy HaN(R)CHCO;H npupoaHoit aMUHOKHCIIOTHI, 338 UCKITFOYSHHEM
TOrO, 4TO rpynmna R He o0Hapy)keHa cpean MPUPOIHBIX aMUHOKUCIOT. IIpuMeps! aHaioros
BKJIFOYAIOT TOMOCEPHH, HOPJIEHIINH, METHOHUH-CYJIbQOKCU 1 METHOHUHMETHIICYJIb(HOHH.
[IpennoyTHTEeNTbHO, MUMETHK aMUHOKHCIIOTHI MPEICTABISIET COOOH COSMHEHNE, KOTOPOE NMEET
CTPYKTYPY, OTJINYHYIO OT OOIell XUMHYECKOH CTPYKTYPHhI ab(pa-aMHHOKHUCIOTBI, HO
(YHKLUNOHHUPYET aHAJOTHYHO TaKOBOH. TepMUH « HEMPUPOAHAS AMHHOKHCIIOTaY MPeIHa3HAUYEH
111 0003HAUEHHSI CTEPEOXUMHUUECKON (HopMbI «Dy, mpryuemM nprupoIHbIe aMHHOKUCIOTH HMEIOT
dopmy «L». B cnydae, eciiu B HaCTOSIIEH MATEHTHOM 3asiBKE UCTIOB3yeTCsl 1 ~8 aMUHOKHUCIIOT,
AMHUHOKHUCJIOTHAS MTOCIIENOBATEIBHOCTD MTPENNOYTHTENBHO MPENCTABIAET COOOH
MOCIIEIOBATEIBHOCTD PACTIO3HABAHMS ISl PACIIETUIEHUS TpoTea3oil. MHorue
MOCJIEIOBATEIBHOCTH PACTIO3HABAHUS ISl PACIIETUICHHSI TPOTEa301 N3BECTHBI B TAHHOH
obnactu texauku. Cm., HaripuMmep, 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 HACTOSIIIUN JOKYMEHT MOCPEACTBOM CChUTKU. B wactHOCTH,
MOCJIEZIOBATEIbHOCTD BbIOpaHa u3 rpynisl, coctosiment 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 «rIMKO3UT» OMHUCHIBAET MOJIEKYIY, B KOTOPOU caxapHasl rpymra Yepe3 CBOU
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AHOMEPHBIN YTJIEPOJ CBsI3aHa C APYroil rpynnon 4yepes3 rNIMKO3UIHYIO CBs3b. | TMKO3uABl MOTYT
ObITh cBsi3anbl uepes O-(O-rauko3un), N-(rmmkosunamus), S-(tuornuko3un) mu C-(C-
TJIUKO3U/T) TIMKO3UIHYIO CBsi3b. OHHM UMEIOT CTPYKTYpHYIO aMruprueckyto Gopmyny Cn(H20),
(roe m MOXKET OTJIMYATBCS OT N, @ M U N <36), IIMKO3HU] B TAHHOM KOHTEKCTE BKJIFOYAET
TIIIOKO3Y (IeKCTPo3y), GpyKTO3y (JIEBYIIO3Y), AlI03Y, aIbTPO3y, MAHHO3Y, T'YJI03Y, HOI03Y,
rajlakTo3y, Tal03y, TaJlaKTO3aMUH, TIFOKO3aMUH, CHAJIOBYIO KHCIOTY, N-aleTHITIIIOKO3aMHH,
CyIb(OXUHOBO3Y (6-1e30KCU-0-Cynb(ho-D-riarokonupanosy), pudo3y, apadbuHO3y, KCHIIO3Y,
JIMKCO3Y, COPOUT, MAaHHUT, MaJIbTO3Y, Caxapo3y, JaKTO3y, MaJIbTO3y, TPErajosy,
MaJIbTOJIEKCTPUHBL, papUHO3Y, MIFOKYPOHOBYIO KUCJIOTY (TIIFOKYPOHUA) U cTaxuo3y. OH MOKeT
obITh B hopme D unm popme L, 5 aromHO#N 1ukindeckoit popme GypaHo3bl, 6 aTOMHOM
UKITNYEeCKUX (hopMe MUPAHO3bI HITH allUKINUecKoi dpopme, a-uzomepa (-OH anomepHbIit aToM
yrJiepoaa HaXOIUTCSl HUKE TJIOCKOCTH aTOMOB yIJiepoia MpoeKIuu XayopTa) wid 3-usomepa (-
OH aHoMepHBI aTOM yriiepoja HaXOAUTCS Ha/l TUIOCKOCTBIO aTOMOB yIJIepOa MPOEKLUU
Xayoprta). YTieBos, Kak UCIOb3yeTCs] B JAHHOM JIOKYMEHTE, MOJKET ObITh KAK MOHOCAXapuIOM,
IFCAXapUIOM, MTOJIUOJIOM HIIA OJIUTOCAXapHIoM, COepsKaIiuM 3-6 eUHUL] caxapa.

TepmuH «papmaneBTHIecKn» HIH «papMaleBTHUESCKN PUEMIIEMbI» OTHOCHTCS K
MOJIEKYJSIPHBIM BEIIECTBAM M KOMIIO3HMLIUSM, KOTOPBIE HE BBI3BIBAIOT MOOOUYHYIO,
AJIEPTHYECKYIO WIIH APYTYIO HEOJAronpUsTHYIO PEAKIUIO PH BBEIEHUH KUBOTHOMY WJIH
YeJIOBEKY, B 3aBUCHMOCTH OT CUTYaLUH.

TepmuHbI «papMareBTHUECKH TPUEMIIEMBIH COJIBBATY UJIH «COJBBAT» OTHOCSTCS K
accOLMANK OJHON MK 00Jiee MOJIEKYJ PACTBOPUTENISI M PACKPBITOTO coenuHeHust. [Ipumepsr
pacTBopuTENEl, KOTOpble 00pa3yroT hapMaleBTHUECKH PUEMIIEMBbIE COJIBBATHI, BKIIFOYAIOT, HO
HE OrPaHIYUBAIOTCS UMH, BOAY, U30MPONAHOII, 3TaHoJ, MetaHoit, AMCO, stunauerar,
YKCYCHYIO KHCJIOTY U 3TaHOJIAMHUH.

TepmuH «papmManeBTUIECKH TPHEMIIEMOE BCTIOMOTaTEIbHOE BELIECTBO» BKIIFOYAET JIFOObIE
HOCHUTEJH, pa30aBUTENH, abIOBAHTHI HJIM HOCHTENH, TAKHE KaK KOHCEPBAHTBI HITH
AHTHOKCHUIAHTBI, HAMTOJHUTEIH, Ie3HHTETPUPYIOIIHE areHThl, CMauHBAIOIIIE areHTHI,
SMYJIBTUPYIOIIHE areHThl, CYCIIEHANPYIOLINE areHThl, PACTBOPUTEINH, TUCTIEPCHOHHBIE CPEJIbI,
MOKPBITHS, aHTUOAKTEPHAJIBHBIE U IPOTUBOTPHUOKOBBIE AT€HTHI, H30TOHUYECKHUE areHThI 1
areHThI, 3aMeJISTIoNIe adCopOIHIo, 1 ToMy TIotoOHOe. Mcnonp30BaHe TAKUX CPE U ar€HTOB
s papMaLieBTHUECKH aKTHBHBIX BEIECTB XOPOIIO U3BECTHO B JAHHOW OOJIACTH TEXHUKH. 3a
UCKJTFOUEHHEM CITy4aeB, KOTAa KaKoH-TH00 OOBIYHBIA HOCUTEINb WIIM areHT HECOBMECTHM C

AKTUBHBIM UHI'PCAUCHTOM, NMPCATIONAracTCsa €ro UCrnoJb30BaHUEC B TCPANICBTUYCCKUX
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KOMMO3UIUsIX. JIONOTHUTENbHBIE AKTHBHBIE HHIPEAUEHThI TAKKE MOTYT ObITh BKJIFOYEHBI B
KOMIIO3UIIMH B BUIE MOIXOASIINX TePANeBTHUECKUX KOMOUHAIIHIHA.

Kak ucronb3yercsi B JaHHOM JOKYMEHTE, TEPMUH «(PapMaiieBTUIeCKUE COJII» OTHOCUTCS K
MPOU3BOIHBIM PACKPBITHIX COEMUHEHHM, B KOTOPBIX HCXOAHOE COENUHEHHE MOIUDUIIMPYETCSI
MyTEM TMOJTyYEHHsI €r0 KUCJIOTHBIX WJIM OCHOBHBIX coJieil. DapmarieBTHYeCKy preMyIieMbIe COJTH
BKJTFOYAIOT B Ce0s1 OObIUHBIE HETOKCHYHBIE COJIH MJIU Y€TBEPTUYHbIE AMMOHUEBBIE COJIH
HCXOJHOTO COEeTUHEHHUs, 00pa30BaHHbIE, HATIPUMED, M3 HETOKCHYHBIX HEOPTaHHYECKUX WU
opraHu4eckux kucjaot. Hampumep, Takue 0ObIYHbIE HETOKCHYHBIE COJTH BKJIFOYAIOT COJIH,
MOJIy4E€HHbIE U3 HEOPTaHHYECKUX KUCIIOT, TAKUX KaK XJIOPUCTOBOMAOPOIHAS,
OpOMUCTOBOAOPOIHAS, cepHasi, cynbdamuHOBast, (HochOopHasi, a30THASL KHCJIOTa U TOMY
noI00HOE; U COJH, MOJTyYeHHbIE U3 OPraHMYECKUX KUCJIOT, TAKUX KaK YKCYCHasl, TPOITHOHOBAS],
SITHTapHAasi, BAHHAS, IMMOHHAsI, METaHCYJIb()OHOBAs, OEH30JICYIH(POHOBASI, TIIFOKYPOHOBAS,
rJIyTaMUHOBAsi, OEH30MHAs, CATULIUIIOBAS, TOJYOJICYIb(DOHOBAS, aBeneBas, (ymMmapoBasi,
MaJICMHOBAsI, MOJIOYHASI KUCJIOTa U TOMY MOA00HOe. JlOMOTHUTENbHBIE COTH MPUCOSANHEHHS
BKJTFOYAIOT COJIH AMMOHHSI, TAKHE KaK TPOMETAMHUH, METJIFOMUH, STIOJIAMUH U T.J1., COJIU
METAJJIOB, TAKUX KaK HATPUU, KaJIUH, KaJIbLUN, HIUHK UM MArHUM.

dapmarieBTHYECKIE COJH MO HACTOSIIIEMY U300PETEHUIO MOTYT ObITh CHHTE3UPOBAHBI U3
HCXOIHOTO COEUHEHMUS, KOTOPOE COAEPKUT OCHOBHOMN HITH KUCJIOTHBIH ()parMeHT, OOBIYHBIMU
XUMHYECKUMHE criocobamu. Kak mpaBuio, Takue COJId MOTYT ObITh TOJyY€HbI peaKiueit
CBOOOHBIX KUCIOTHBIX MJIH OCHOBHBIX (DOPM JaHHBIX COEAMHEHUH CO CTEXHOMETPHUYECKIM
KOJIMYECTBOM IMOIXOMISIIErO OCHOBAHUS HITH KUCJIOTHI B BOJIE WITH B OPraHUYECKOM
pacTBopuTelNe WK B UX cMecu. Kak mpaBuiio, HEBOJHBIE CpPeibl, TaKKe Kak 3(up, sTUanerar,
STAHOJI, U3OTPOTMAHOJ WJTH allETOHUTPUJL, SIBJISIFOTCS TIPEANOYTUTENbHBIMU, CIIHCKU
TIOAXOASAMUX coneii MOKHO Haiith B Remington's Pharmaceutical Sciences, 171 ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, packpbITHe 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 BKITFOUYAOT NEPOPATIbHOE BBEICHHUE, MECTHBIN KOHTAKT,
BHYTPUBEHHOE, BHYTPUOPIOIITHHHOE, BHYTPUMBIIIIEYHOE, HHTPaJIe3HaIbHOE, HHTPaHA3aIbHOE,
MOJIKOKHOE WJIM UHTpaTeKaIbHOE BBeAeHHe. HacTosimee n3odpereHne Tak:ke npeaycMaTpUBaeT
HCTIOJIb30BAaHHE YCTPOUCTBA MJTH MHCTPYMEHTA JIJIsl BBEIEHHS areHTa. Takoe yCTPOHCTBO MOKET
HCTIOJIb30BATh AKTHBHYIO MJTH MTACCUBHYIO TPAHCTIOPTUPOBKY M MOKET OBITh YCTPONCTBOM

JOCTaBKHU C MEAJICHHBIM WMJIN 6bICprIM BI:;ICBO60}KI[6HI/IGM.
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Hosrie KOHBIOTaThl, ONMMUCAHHBIC B JAHHOM JOKYMCHTE, UCIIOJIb3YHOT MOCTUKOBBIC JIMHKCPHI.

IIpumepbl HEKOTOPBIX MOAXOMASALINX JIUHKEPOB U UX CUHTE3 MpeAcTaBieHbl HA Pur. 1-34.

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

buc-ces3piBanue koHbIOTaTa npeacrapieHo Popmynoii (1):

i X—Ly-Zy ]
/ 1 : \

Herororcime
CHAA MOACKYIa

: Moneky1a/areHrt,

1

1
~— : Zf | CBARIBAIOMAACH(-IIHHCH) C
Y-L, 3] KIeTKOH

i m; 4n
@
rae
«——» MPENCTaBISET COOOH OMMHAPHYIO CBSI3b;
E— » MPeACTaBIIsIeT CO00H HeOOsI3aTENIbHO INOO OAMHAPHYIO CBSI3b, JIMOO JBOMHYIO CBSI3b

WJIH MOKET HEOOS3aTENIbHO OTCYTCTBOBATS;

n ¥ m; HE3aBUCUMO paBHbI OT 1 110 20;

ATeHT/MoJIeKyJia, CBSI3bIBAIOLIUICS ¢ KJIIETKOH, B KapKace, KOTOPBIH CBSI3bIBAeTCS ¢ Z1 U Z2,
MOJKET OBITh JIF0OOTO B4, M3BECTHOTO B HACTOSIIEE BPEMsI, WJIM KOTOPBIH CTAHET U3BECTHBIM,
MOJIEKYJIbI, KOTOPas CBSI3bIBAETCSI, 00pa3yeT KOMILIEKCHI WIN Pearupyer ¢ HEKOTOPOH YacThIO
KJIETOYHOH MOMYJISILIUH, KOTOPYIO TpeOyeTcsl TepaneBTHYECKH HIIH HHBIM 00pa3oM
ouonornyeckn MorupuIPoBaTh. [IpennoUTUTENBHO areHT/MOJIEKYIa, CBSI3bIBAIOIIUICS C
KJIETKOH, TMPencTaBisieT OO0 IMMYHOTEpAeBTHIECKUN OEJIOK, aHTHTENIO, OAHOLETIOYeYHOe
aHTHUTENO; (PPArMEHT aHTUTENA, KOTOPBIH CBSI3BIBAETCS C KIETKOW-MHLIEHBIO, MOHOKJIOHAIBHOE
AHTHTEJNO; OJHOLETIOYEYHOE MOHOKJIOHAJIbHOE aHTUTENO; WK (PParMeHT MOHOKJIOHAJIBHOTO
aHTHTENA, KOTOPBIH CBSA3BIBAECTCS C KJIETKON-MHUIIEHBIO, XAMEPHOE aHTHUTENIO; PparMeHT
XHUMEPHOTO aHTHUTENA, KOTOPBIN CBSI3bIBAETCS C KJIETKOM-MHUIIEHBIO, TOMEH aHTUTENA, PparMeHT
JOMEHA aHTHUTENA, KOTOPBIH CBS3BIBAETCS C KJIETKOH-MUIICHBIO; aIHEKTHHBI, KOTOPBIE
umMuTHpyIoT antutena, DARPins (mapnuubl); m1uM(pOKHH, TOPMOH; BUTAMHH; (PaKTOp poOCTa,
KOJIOHHECTUMYJIUPYIOIIHH (PAaKTOP; MIIK MOJIEKYJY, IIEPEHOCSIIYIO MUTATEIbHbIE BEIECTBA B
KJIETKY (TpaHc(heppHH); CBA3bIBAIOIINE NENITUABI, CoepsKaline 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 TepaneBTHYECKOe
JIEKapCTBEHHOE CPENICTBO/MOJIEKYIy/areHT Ui UMMYHOTEPAIEeBTUYECKUN OETOK/MOJIEKYITy, HITH
(YHKLNOHATBHYIO MOJIEKYJTY JJIsl YCHUIJICHUS CBSI3bIBAHUS WJIM CTAOWIIN3ALIIH areHTa,
CBSI3BIBAIOIIETOCS C KJIETKOMW, MUK JIMTAHAA, CBS3bIBAIOLIETOCS C MOBEPXHOCTHBIM KIIETOYHBIM
peuenTopoM, WU I MHTUOMPOBaHUS NPOTU(EepaLiiy KIETOK, WIIH ISl HAOMIOIeHHS,
oOHapyKeHHsI UM UCCIIEAOBAHUS IEHCTBHS MOJIEKYJIbI, CBSI3bIBAIOIIEHCS ¢ KIeTKOH. Takxke 3T0
MO>KET OBITh aHAJIOT, WJIM TPOJIEKAPCTBO, MK (PapMaLleBTHUECKH IPUEMIIEMast COJIb, TUAPAT WJIH
THIPATUPOBAHHAS COJIb, MM KPUCTAJUTNYECKAsl CTPYKTYPA, HIIM ONTHYECKUH H30Mep, palLeMar,
aracTepeoMep MM SHAHTHOMEP, UMMYHOTEPAIIEBTUYECKOTO COSAMHEHUS,
XUMHOTEPANIEBTHUECKOE COEAMHEHNE, AaHTUTENO (MPOAHTHUTENO) UK (PParMeHT aHTUTENA
(npoanTtutena), unu MEPHK, nim monexyna JIHK, wmu nmurana, CBA3bIBAIOIIUICS C KIETOYHOM
MIOBEPXHOCTHIO;

[IpennoyTHUTENHHO IUTOTOKCHYECKAs! MOJIEKYJIa MPeCTaBIsieT coboil Ioboe U3 MHOKECTBA
HU3KOMOJIEKYJISIPHBIX JIEKAPCTBEHHBIX CPEACTB, BKJIFOYAst, HO HE OrPAaHIMYUBASICh UMH,
TyOYJIM3UHBI, KATUXEAMHULIMHBI, aypUCTATHHBI, MaTaH3uHOUABI, aHajoru CC-1065, mopdonuHo
IOKCOPYOHUIIMHBI, TAKCAHBI, KPUNITO(PHULIMHBI, aMaTOKCHHBI (HapuMep, aMaHUTHHBI),
SMOTUJIOHBI, €pUOYIIMHBI, TeIJaHAMHULIUHBI, TYOKAPMHULIMHBL, TayHOMHULIMHBI, METOTPEKCATHI,
BUH/I€3WHBIL, BUHKPUCTHUHBI U O€H30IMa3eTMHOBBIC TUMEPHI (HATPUMED, AUMEPHI
nupposiodenszonuasenuna (PBD), TomaliMuIine, THIOTHHOOSH30IUA3ETIHHBI,
UMHU1a300€H30THAINA3ETIMHBI UITH OKCAa30JUANHOOEH30INa3eTHUHBI);

X u Y npeactaBiisitoT coO0H OMUHAKOBYIO HIIH PA3IMYHYIO, U HE3aBUCHMO
(YHKLNOHAIBHYIO TPYIITY, KOTOPAst CBA3BIBAET LIUTOTOKCHYECKOE JIEKAPCTBEHHOE CPEICTBO
qyepe3 AUCYIb(HI, TPOCTO THOADUD, CIOKHBIA THOADUP, TENTUA, TUAPA3OH, TPOCTOH 3up,
CJIOJKHBIH 3Qup, kKapbamaT, kKapOOHAT, aMUH (BTOPHYHBIN, TPETHYHBIN UM YETBEPTHYHBIN),
UMUH, [UKJIOT€TEPOATKHUAH, FeTepOapOMATHIECKYIO, AIKOKCUMOBYIO 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»),
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(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 rerepounknoankuna; Cs-Cg apuna, Ar-aikuia, reTepoLUKInIa,
KapOOLMKITMIIA, UKJIOATKUIIA, TeTEPOATKUIIUKIIOATKIIIA, ATKWIKapOOHWIIA HITH TeTepoapuIa,

Z1 1 Z, ABISFOTCS. OMHAKOBBIMU MJTH Pa3HBIMHU M HE3aBUCUMO NPEACTABIISIIOT COOOM
(YHKLNOHAIBHYIO TPYIITY, KOTOPAst CBS3aHA C MOJIEKYJIOH, CBA3BIBAIOILEHCS C KIETKOH, €
obpa3oBaHuEM ITUCYIBPUIHON, MPOCTOIPUPHOMN, CIOKHOIPUPHON, TPOCTOH THOIPUPHOH,
CJIO’KHOM THOX(UPHON, MENTUAHOH, TUIPa30HHON, KapOaMaTHOH, kKapOOHATHON, AMUHHON
(BTOpHYHOH, TPETUYHOHN MITM YETBEPTHYHOHN ), UMUHHOH, LINKJIOT€TEPOATKHAHOBOH,
reTepoapoMaTUIECKON, aIKUJIOKCUMOBOM WJIM aMUHOMN CBSI3U; MPEANOUYTUTENBHO Z1 U Z)
He3aBrcuMO uMeroT creayromnue crpykTypsr: 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(O2), P(O)(OH), S(O)NH, S(0O2)NH, P(O)(OH)NH, NHS(O)NH,
NHS(O2)NH, NHP(O)(OH)NH, N(R1)S(O)N(R2), N(R1)S(O2)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 ankun;, C,-Cg reTepoankui, alKIIMUKIOATKII Uin rereporukioankui, Cs-Cg apui,
Ar-ajKu, TeTepOLMKINIL, KapOOLMKIIIII, IUKIJIOATKIIIA, TeTEPOATKHIIUKIOATKIIL,
ANKUIKApPOOHUIT MITH T€TEPOAPHIT,

[IpennouturensHO Z1 M Z2 CBS3aHbI C TAPAMH THOJIOB areHTa/MOJIEKYJIbI, CBSI3bIBAIOLIIETOCS
¢ KJIeTKOH. THOJBI MPENNOYTHTENHHO PEACTABISIIOT COOOH Mapbl aTOMOB CEPbI
BOCCTAHOBJICHHBIX U3 AUCYJIb(HUIHBIX CBS3€H 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 mepkanrosranona (B-ME, 2-ME).

L1 u L, npencrasnsiror coboti riens atomoBs, BeiOpanHbix u3 C, N, O, S, Si u P, conep:xainyro
0~500 aToMOB, KOTOpasi KOBaJEHTHO coenuHsieTcst ¢ X u Z1, u ¢ Y U Zz. ATOMBI, HCTIOJIb3yEMBbIE
npu oopaszoBanun L1 u Ly, MOryT ObITE OOBEIMHEHBI BCEMH XUMHYECKH 3HAYMMBIMU CIIOCO0aMH,
NPEANOYTUTENBHO OHM TIpencTaBiisito coboi C1 —Cao ankuiieH, alKeHUIIeH U aTKUHIIIEH,
NPOCThIe 3PUPBI, MOJUOKCHATKHIIEHBI, CJIOKHBIEC 3(UPBI, AMUHBI, UMHUHBI, TOJUAMHHBI,
THIPA3HHBL, THAPA30HBL, aMUbI, MOYEBHHBI, CEMHKapOa3nuabl, KapOa3upl, aTKOKCUAMHHBI,
AJIKOKCUJIAMUHBI, YPETaHbl, AMHHOKHUCIIOTBI, MENTHIBI, 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, THIPA3UHOB, TUAPa3oHOB; Cr-Cy
reTepOANIKIIIA, AKIIILUKIOANKHIIA, TPOCTBIX 3(PHPOB, CIOKHBIX 3(PHPOB, THAPA30OHOB, MOYEBHH,
ceMukap06a3uaoB, KapOa3uIoOB, AJTKOKCHAMUHOB, AIKOKCHJIAMUHOB, YPETAHOB, aMHHOKHCIIOT,
NEeNTHUIOB, AIIMJIOKCUIIAMHHOB, THAPOKCAMOBBIX KUCIIOT HIIH rerepouunkioankmios; Cs-Cg apuna,
Ar-ankuiia, reTepoLUKINIa, KapOOLMKINIIA, HUKIOAIKIIIA, TeTePOANTKIIILINKIOANKIIIA,
aNKuIKapOOHMIIA UITH reTepoapuia; noaustuiaeHokcurpynmns! popmynsl (OCH2CH2),OR3 nnn
(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 11e/10e YUCIo,
BbIOpanHOe oT 0 10 okojo 5000, nnn nx komOuHanmio; rae Rs u R3: He3aBUCHUMO IpeACTaBISIOT
coboit H; C1-Cs ankui, C;-Cs rerepoalikuli, allKUIIMUKIOATKIT Wik retepouukioankui, C3-Cs
apuiI, Ar-ajKui, reTepOLUKIIIIIL, KapOOLUKIIII, HIUKIOATIKHIII, TeTePOATKIIILINKIIOAKILIL,
ankuikapOooHm wim rerepoaput, wik Cr-Cg CIOXKHBIX 3QHUPOB, MPOCTOro 3¢upa UiIu aMUza,
win 1~8 aMUHOKHUCIIOT, WK oA THIIeHOKCUTpyinbl opmyiiel (OCH,CH2)p unmu
(OCH,CH(CHj3))p, Tre p pasHoO nejomy guciy ot O 10 okojio S000 miu uX BhIIIEYKA3aHHYIO
KOMOHHALIMIO,

Heobsi3arensro, L1 1 Ly MOTYT HE3aBHCHMO COCTOSATH U3 OJHOTO WK O0JIee JIMHKEPHBIX
KOMIIOHEHTOB O-Manenmuokanpounia («MCy), manenmunonponanonna («MPy»), Bamun-
nurpysuuHa («val-city uimm «vey), ananus-¢peHmnanannaa («ala-phey nmm «afy) | -
amuHOoOeH3nnokcukapoonmna («KPAB»), 4-tnonenranoara («SPP»), 4-(N-

MaJICMMHIOMETH )ITUKJIoreKcaH- 1 -kapbokcunara («MCC»), (4-anerwn)aMmuHOOeH30aTa
(«SIABY), 4 -tnodytupara (SPDB), 4-tno-2-ruapokcucynsdonnidyrupara (2-cynsdpo-SPDB)
WJIA TIPUPOAHBIX HIJIM HETIPUPOIHBIX MTENTHIIOB, COAep KaluX 1~8 mprUpOAHBIX HITH
HETPUPOAHBIX AMUHOKHUCIIOT. [IpupoaHas aMMHOKHICIIOTA PEANIOYTUTENBHO BEIOpaHa U3
acriaparuHOBOM KHCIJIOTHI, TIYyTAMHUHOBOM KUCJIOTBI, ApTHHUHA, THCTUANHA, IN3UHA, CEpUHA,
TPEOHHUHA, aclaparuHa, TIIIOTAMHUHA, [IUCTENHA, CEJICHOLMCTENHA, THPO3NHA, (PeHUITAIAaHIHA,
TJIMIMHA, POJIMHA, TpUNTodaHa, ataHuHa;

L1 u L, MOryT Takke HE3aBUCUMO COAEPKATh CAaMOPACILETUISIOIIUINCS WU
HECaMOPACIIETUISIFOIUICS KOMIIOHEHT, MENTHUAHBIE 3BEHbsI, THAPA30HOBYIO CBSI3b,
TUCYIBPUAHYIO, CIOKHOI(UPHYIO, OKCUMHYIO, aMHUTHYIO FJTH TPOCTOTHOI(PUPHYIO CBSI3b.
Camopacmerusromuiics (parMeHT BKIIOYAET, HO HE OTPAHUYMBAETCS] UIMH, aDOMATHIECKHE

COCAUHEHUA, KOTOPBIC B SJICKTPOHHOM BUAEC 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- WK Napa-aMHIHOOSH3 AT,
IIpennouturenbHO, CaMOPACLICIUSIFOIIMICS JIMHKEPHBI 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 cOO0H TOUKY MPUCOSTUHEHHS TOTIOJHUTENbHBIX CIIEHCEPHBIX
WM BBICBOOOKTa€MBIX JIMHKEPHBIX (JPArMEHTOB WJIH [IUTOTOKCUYECKOTO areHTa U/ Uitn
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 OIpeaeneHo Beiule;, v pasHo O 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, TeTepPOATTKUIIA, UK aMUHOKUCTIOTHI, C3~Cs apuia, reTepoLuKInia, KapOoLUKITIIIa,
[UKJIOAJTKHJIA, TETEPOLMKIIOATKIIIA, TeTepOapaIKmia, alKIIKapOOHHIIA WITH TTUKO3UAA;, UITH
(bapManeBTHUECKUX KATHOHHBIX COJIEH;

Hecamopacmerisiromuiicst JTUHKEPHBIH KOMIIOHEHT HMEET OJIHY U3 CIEAVIOLIUX 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 V\N-NJ
* * H*

G B B D "
) m m Z\

SO
O . OH. o. O . 0 . 0 . b . 0
2 O * COOH COOHgQ COOHO Ry
Cethe o S s 10
m * * % Mg " *
O . m . m N.MN ‘m = S* 0O

2 2 9 F 2 2 2
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rae (*) atoM npeacrasisieT cOO0H TOUKY MPUCOSTUHEHUS JOMOJHUTENBHBIX CIIEHCEPHBIX
WIH BBICBOOOKIAEMBIX JTMHKEPOB, IUTOTOKCHYECKUX ar€HTOB M/UJIH CBSI3bIBAOIIUXCS] MOJIEKYT ;
X!, Y!, Ul, Rs, Rs’ aBnsroTCS TAKMMU, KaK OMpesieNeHo Bbie; r pasHo 0~100; m u n
HE3aBUCUMO paBHbI 0-6;

Kpowme Toro, npeamourutensHo, L1 11 Ly MOTYT HE3aBUCHMO MPENCTaBIsATh COOOH
BBICBOOOKIaeMblii THHKep. TepMUH «BBICBOOOKAAEMBIH JIMHKEP» OTHOCHUTCS K JIMHKEDY,
KOTOPBIH BKJIIOYAET MO MEHbLIEH Mepe OJIHY CBsI3b, KOTOPasi MOKET ObITh pa3opBaHa B
(U3HOJIOTUYECKUX YCIOBHSAX, TAKUX Kak pH-nabusibHas, KHCIOTHO-1a0UIbHAS, EJ0YHO-
Ja0UIbHAS, OKUCIUTENBHO-TA0UIbHAs, META00IMYECKH JTa0UIbHAs, OMOXUMUYECKH Ja0nIbHas
win GepMeHT-1a0mIbHas CBsI3b. [IOHSTHO, 4TO Takue PU3HOJOTUYECKUE YCIOBUS, MPUBOISIIUE
K pa3pbIBY CBsI3H, HEOOS3aTENbHO BKIIOYAIOT OMOJOTHYECKMI MiTi MeTa00TNUECK i MPOLece U
BMECTO 3TOTO MOTYT BKJIFOUATh CTAHAAPTHYIO XUMUYECKYIO PEAKLHIO, TAKYIO KaK PeaKLius
THAPOJIH3a WK 3aMeLIeHus], HAIpUMeD, SHA0COMa, UMeroas Gosiee Hu3Kuit pH, uem
UTO30JbHbIH pH 1/nnu peakiuio oOMeHa TUCYIb(UIHON CBSI3H ¢ BHYTPUKIETOUHBIM THOJIOM,
TaKUM KaK MUJUTHMOJISIPHBIH Hana3oH M30bITKa TIyTaTHOHA BHYTPH 3JI0KAUY€CTBEHHBIX KJIETOK;

Ipumeps! BoICBOOOKAaeMbIX JnHKepoB L1 mnm L, BrroyaroT B cedsi, HO He
OTPaHUYHBAIOTCS UMU:

-(CRsRs)m(Aa)r(CR7Rg)u(OCH2CH2 )i-, -(CR5R6)m(CR7R38)n(A2){OCH2CH)-, -(Aa):-
(CR5R6)m(CR7R8)u(OCH2CH2)i-, -(CR5R6)m(CR7R8)u(OCH2CH2)(Aa)i-, -(CR5R6)m-
(CR7=CR3)(CRoR10)u(Aa) (OCH2CH2):-, -(CR5R6)m(NR11CO)(Aa){ CRoR10)n(OCH2CH)):-, -
(CR5R6)m(Aa)(NR11CO)CRoR10)o( OCH2CH2)i-,-(CR5R6)m( OCO)(Aa)(CRoR 10)0.(OCH2CHa)r-,
-(CR5R6)m(OCNR7)(Aa)( CRoR10)s( OCH2CH2 )i-, -(CR35R6)m(CO)(Aa)(CRoR10)o( OCH,CHy)r-, -
(CR5R6)m(NR11CO)(Aa)((CRoR10)u( OCH2CHa ), -(CR5R6)m(OCO)(Aa)(CRoR10)n(OCH2CHa)r-,
-(CR5R6)m(OCNR7)(Aa)(CRoR10)s( OCH2CH2 )=, -(CR5R6)m(CO)(Aa)( CRoR10)n(OCH2CHy)r-, -
(CR5R6)m-pernn-CO(Aa)(CR7Rg)u-, -(CRs5R6)m-pypun-CO(Aa)(CR7Rg)n-, -(CR5R6)m-
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okcazommi-CO(Aa)(CR7Rg)u-, -(CRsRs)m-trazomun-CO(Aa)( CCR7Rg)u-, -(CR5Re)-
tueHUI-CO(CR7Rg)n-, -(CR3sR¢)-umunazonun-CO-(CR7Rg)-, -(CR5R¢)-Mopdonnro-CO(Aa).
(CR7R3)n-, -(CRsR¢)amumnepaznao-CO(Aa).(CR7Rg)n-, -(CRsR¢)-N-metunnunepasua-CO(Aa).
(CR7R3)n-, -(CRsR)m-(Aa)penmt-, -(CRsRe)w-(Aa)pypuin-, -(CRsRs)m-oxcazommn(Aa)-, -
(CRsRs)m-tHazommi(Aa)-, -(CRsRe)m-tueHmn-(Aa)-, -(CRsRe)w-umunazonuin(Aa)e-, -(C RsRe)m-
mMopdosao-(Aa)i-, -(CRsRs)m-numepasznno-(Aa)e-, -(CRsR6)m-N-MeTmnmunepasut-(Aa)e-,
-K(CR5Rg)m( Aa)r(CR7R8)n(OCH2CH2 )i, -K(CR5R6)m(CR7R8)n(Aa)(OCH2CHz)-, -K(Aa).-
(CRsR6)m(CR7R8)u( OCH2CH2 )i, -K(CR5R6)m(CR7R8)os( OCH2CH2 )i(Aa)i-, -K(CR5R6)m-
(CR7=CRs)(CRoR10)u(Aa)( OCH,CH2):-, -K(CR5R6)m(NR11CO)(Aa)(CRoR 10)u(OCH,CH2),-

, -K(CR5R¢)m(Aa)d{NR11CO)(CR9R 10)u(OCH2CH2)r-, -K(CR5R6)m(OCO) Aa)(CRoR 10)u-
(OCH2CH2)y-, -K(CR5R6)m(OCNR7)(Aa)d( CRoR10)o( OCH2CH2)r-, -K(CR5R6)m(CO)(Aa):-
(CRoR10)u(OCH2CH2)r~, -K(CR5R6)m(NR11CO)(Aa)(CRoR 10)u( OCH2CH)r-, -K(CR5R6)m-
(OCO)(Aa)(CR9R10)o(OCH2CH -, -K(CR5R6)m(OCNR7)(Aa)(CRoR10)n(OCH2,CH2 ), -K-
(CRsR6)m(CO)(Aa)( CRoR10)n(OCH2CH:)r-, -K(CR5R6)m-pernt-CO(Aa)(CR7Rg)w-, -K-
(CR5R6)m-pypun-CO(Aa)(CR7R3)u-, -K(CR5R6)m-0kcazommn-CO(Aa)(CR7Rg)n-, -K(CR5R6)m-
tnazoami-CO(Aa)(CR7Rg) -, -K(CR5R¢)-trernn-CO(CR7Rg)n-, -K(CRsRg)umunazonuin-CO-
(CR7Rg)n-, -K(CRsRg)mophomuuo-CO(Aa)( CR7Rs)w-, -K(CRsRe)munepasuro-CO(Aa).
(CR7R3)n-, -K(CR5sR¢)-N-metummumnepazud CO(Aa)( CR7Rg)u-, -K(CRsR)m( Aa)pennn, -K-
(CRsRé)m(Aa)dypui-, -K(CRsRe)m-oxcazomn(Aa)e-, -K(CRsRe)m-Trazommn(Aa)e-

, - K(CRsR¢)m-Trenmn-(Aa)e-, -K(CRsR¢)m-umunazomnn(Aa)-, -K(CRsRe)m-MopdonnHo(Aa)-

, -K(CRsR¢)m-munepaznno-(AayG, -K(CRsR¢)mN-meTnnmunepazna(Aa)-; rae m, Aa, mun
SIBJIAIOTCA KakK OMHUCAaHO Bbilie, t U r He3aBucuMo paBHbl 0 — 100; Rs, R4, Rs R, R7, u Rg
He3aBrcuMO BeiOpanbl U3 H; ranorennna; C1~Cg ankuna; C)~Cg apuna, alKeHWIa, aTKUHUIA,
npocToro 3gupa, CIOKHOTO 3upa, aMIHA WU aMHJA, KOTOPbIE Heo0s3aTeIbHO 3aMeeHbI
omaum myu Oosiee ragorenunom, CN, NRR,, CF3, ORy, apunowm, rerepouukiiom, S(O)Ry,
SO:R1, -COzH, -SOsH, -ORy, -CO2R1, -CONRy, -PO2R 1Ry, -POsH unu P(O)R1R:R3; K
npeacrasisier codoit NRy, -SS-, -C(=0)-, -C(=0)NH-, -C(=0)0-, -C=NH-O-, -C=N-NH-, -
C(=0)NH-NH-, O, S, Se, B, Het (rerepoukiin4eckoe WiH reTepoapoMaTHIECKOe KOJIbLIO
umerotee Cs-Cs), mim nentuoB conepskamux 1- 20 aMUHOKHCIIOT;

Kpowme Toro, L1 1 L, MOTyT HE3aBUCHUMO COAEep: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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"z?/o\)\/o Ss ‘2) O\JO\\/SSO Sy z,O\J\/O\SSv’ ‘Z)\INIH;\/N\SS-

SO oy
>N 5 ‘s\o—;\/N\sf s
H , , TIe - TPEeACTaBJsIeT COOOUM MECTO CBSI3bIBAHMUS, X2,
X3, X4, X5, unmu X HezaBucumo Buidpansl 13 NH; NHNH; N(R3); N(R3)N(R3); O; S; C1-Cs
ankuna, C,-Ce rerepoankuia, alKuIMUKIOANKIIA WK reTepounknoankuia;, C3-Cg apuna, Ar-
AJIKMJIA, TETEPOLIMKIIIIIA, KapOOMKIINIIA, IUKJIOAKIJIA, TE€TEPOANTKMIILINKIOAKIIIA,
anKuikapOoHma, rerepoapuia; win 1~ 8 amuHokucinor; rae Rs u Ry HezaBrucumo
npenctaisiioT coboit H; C1-Cg ankmr; C,-Cg reTepoankul, aKUIHIAKIOATKIT WIH
rereporuknoankui, Cs3-Cg apui, Ar-aJkuil, reTepOLUKINI, KapOOIMKIINI, LIUKJIOAIKHLIL,
reTePOANKIILIMKIOATKU, ANKIIIKapOOHUI uiH rerepoapmt, miu Cz-Cg cloxKHbIX 3¢pHpoB,
MPOCTHIX 3(UPOB UM AMUZIOB; HITH MOJUATHICHOKCUTpy i, nMeromux Gopmyny (OCH2CHz)p
w (OCH2CH(CH3))p, e p paBHO nesiomy uuciy ot 0 1o okojo S000, wim ux KoMOUHAINHY,
Bonee npeanouturensho Ry, L1 umu Ly, HE3aBUCUMO MPENCTaBISIOT COOO0M TUHEHHBIN

AJKWI, coaepkauii oT 1 10 6 aTOMOB yriiepoa, Wik MOJIU3TUICHOKCUTPYNNY, UMEIOIIYIO
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dopmyny (OCH2CHz)p, p = 1~5000, mu nentua, copepskatmuii 1~4 equann aMuHOKUCTOT (L
wi D ¢opma) min BeIlIeyKa3aHHYI0 KOMOWHALIHIO.
Kpowme Toro, X, Y, L1, Lo, Z1 wiu Z; MOTYT HE3aBUCUMO COCTOSITh M3 OJHOTO Ui OoJiee

CICAYHOIINX KOMIIOHCHTOB, KaK MOKA3aHO 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 )ITUKJIoreKcaH- 1 -kapbokcunara (MCC),
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o 4-tro-2-runpokcucyabpoHmioyTupara (2-
O Lo
= /L®\N
cynsho-SPDB), S/g E H (4

apuntuona (PySS),

oD
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tt : 3OS g 0 :
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N
S—N" SN
— ‘_ss ~ /S\és
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AS\N/\/N;:}\N\}L

e
AMUWHOJOTHJIAMHHA, ‘11' "ss aMHUHOSTHJIAMHUHOTUIAMWHA U L- umn D-,

MPUPOAHBIX WU HENPUPOAHBIX NENTUAOB, coaep:kamux 1-20 aMMHOKHCIIOT, TIe€ CB3YyIOLIast

CBA3b MEXKY aTOMaMU O3HAYACT, UTO OHA MOXKET COCAUHATD J00bBIE COCEOHUE YIIICPOAHBIE

CBA3U, BOJIHUCTAA JIMHUA - MECTO, C KOTOPBIM MOXKET OBITb CBsI3aHA Apyras CBsA3b,

AnbrepHaTtuBHO, X, Y, L1, Lo, Z1, unu Z; MOTYT HE3aBUCUMO OTCYTCTBOBaTh, HO L1 1 Z1, unmn

L2 u Z; He MOTYT OTCYTCTBOBATb OJJHOBPEMEHHO.

Hpe):[nhoHTeano, OuC-CBSI3bIBAHNE KOHBIOraTa AOMOJIHUTEIIBHO NIPEACTABIICHO

®opmynamu (I-a), (I-b), (I-c), (I-d), (I-e), (I-1), (I-g), (I-h), (I-1), (I-)), (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:

Monekyna,
" S S ,
LiuToToKcHyeckuit ~"| CBA3bIBAIOLLLAACA C
areHT KNETKOM
S
| N
(I-a),
o Monekyna,
X, S ‘ A ,
e S | CBA3bIBAIOWLAACA C
LiMToTOKCHYECKIWIA Il’u\” - -
areHT ‘ : KNeTKOM
i 9 “&”L’:T\S
n
(I-b),
X o Monekyna,
‘ sd| m ‘ ,
b et s 1 ]
LiToTOKCUYeCKMit ‘ Ly | CBA3BIBAIOLAACA C
are KNneTKkou
areHT s S
n
(I-0)
Monexyna,
LiMToTOKCHMYEeCKMi CBA3bIBAIOLIAACA C
areHT KNETKOM
(I-d)
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Monexyna,
CBA3bIBAKOLLAACA C

Sk iy

Lgmmmucmqecumﬁ
areHT v KNeTroi
77/\,1\:],_
(I-e)
X 0 0 Monekyna,
e R e
[uToToKkcmueckuin | :a“JK/\I\, CBA3bIBAOLLAACA C
| VTN ),
o
I-f)
Monexyna,
— X~ CBA3bIBAOLLAACH C
LMTOTOKCHUYECKMIA .
K/IETKOM
areuT
hd ‘77’/%\\__%," :
(I-g)
Monexyna,
‘memﬂcwecmﬁ zﬂwg CBA3bIBAIOLLAACH C
areHT “WI KNeTKOH
(I-h)
Monekyna,
LiMToTOKCHuYeCKuiA ‘ L—Xs CBASBIBAIOLLAACA C
areHT ; 4 K/IETKOW
] g 7
-1
-1)
X o [ Monekyna,
LinToToKCHYeCcKuid ‘ L;»-?jlvw-‘%:i CBA3bIBAIOLWAACH C
ren Pod | | KneTKo
arexT g 5‘/‘,? S
-0 -1
< o Monekyna,
= o ff
Lﬁmmmxcmqecﬁmm‘ \Lw—-s% CBA3bIBAIOWLANACA C
D ) e
areHT i KNEeTKOM
Yy qh's“"'\\/ﬁ—
(I-k)
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Xep O Monekyna,
= I~ g . [y
LKMTDTOHCMHE'CHMM ; dfwh\& _| CBA3LIBAIOUAACA C
areHT o Lo A || KneTKoM
YIS S
© : (L)
< - Monekyna,
o A
s M 1 LR
LIMTOTOKCHYECKMiA ‘ 1;;]”; S\v,{-*\ CBA3bIBAKOLWAACA C
areHT { { < KNeTKou
15
2 H\/ n
(I-m)
o Moneryna,
- 1/, g CBA3bIBAKOLWAACA C
LUnToTOoKCHMYeCKMA o PN -
: . KNeTKoM
alreHT rf T 5
. V-1 o —_\/ n
(I-n)
Monexyna,
LuTtoToKCHMYecKmiA : CBﬂablB?}Dfm,aﬁCﬂ ¢
areHT KNETKOM
(I-0)
Monekyna,
PR CBA3bIBAOLLAACA C
LuToTOKCMYECKMIA KNeTKon
areHT .
}f/
(I-p)
Monekyna,
CBA3bIBAKOLWAnACA C
LUuToTOKCHMYECKMIA KNEeTKOM
areut
5]
I-q)
Moneryna,
, CBA3bIBAIOLWLAACA C
LIMTOTOKCHMYEeCKMiA | kneTkoi
areHT ?
(I-1)




Monekryna,
CBA3bIBAKOLWAnACA C

LLMTDTOHCMH@CHMM KNeTKOM
areHT
1
(I-s)
Monexyna,
CBA3bIBaOWaACAH C
LinToTOKCUUEeCKHiA KNETKOI
alreHT
n
I-t)
Monekyna,
= CBA3bIBAIOWAACA C
LuToTOKCHMYECKMHA .
KNeTKou
areHT
b
(I-u)
Monexyna,
- CBA3bIBaOLaACH C
UTOTOKCHUYECKUMK "
u’ HNETKOW
areudT
(I-v)
o 0 Moneryna,
§ ’h“f_z\‘: ‘ m;“},s CBA3bIBAIOLLANACA C
LinToTokcuueckuit " x 0 I)') KNETKOI
areHT Fat X
7 P | o
HO
5 0 (I-w)
rae X7 u Y7 HezaBucumo npencrasisitoT codoit CH, CHy, NH, O, S, NHNH, N(R;) u N;
XUMHUYECCKas CBA3b MECKAY ABYMsI ATOMOB O3HAYAE€T, YTO OHA MOXKET COCIUHATD .]'II-O6I:;I€ CMEIKHBIC
ATOMBI,, ( ===== », X, Y, Ry, n, L1 u Ly sBASITOTCSA TAKMMHU, KAK OTHUCAHO BBIMIE; [IMTOTOKCUYSCKUMA
areHT MPeNCTaBJIsieT COOOM Ty JKe CAMYIO ITUTOTOKCUYECKYIO MOJIEKYJTy, ONTUCAHHYIO BBIIIE.
10 B Oonee npennouturensHOM acriekte X U Y HE3aBUCHUMO MPEACTABISIIOT cO00H aMUHO,

TUAPOKCHU, TMAMUHO, aMUHOTUAPOKCH, ATUTUAPOKCH, Kap6OKCI/I, anpacTuao, ruapasuHoO,

THOJIbHYIO, ochaTHYIO WK CyIbHOHMIBHYIO IPYIIY B apOMAaTUYECKOM KOJIbIIE.
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ITOJIVUHEHUE KOHBIOI'ATOB JIEKAPCTBEHHbLIX CPEJCTB C MOJIEKYJIAMU,
CBA3BIBAIOIIMMMUCS C KJIETKOU, C ITOMOIIBIO BUC-CBA3BIBAHUA

ITonydyeHne KOHBIOTaTOB JIEKAPCTBEHHBIX CPEJICTB C MOJIEKYJIAMH, CBS3bIBAIOLIUMUCS C
KJIETKaMH, COTJIACHO HACTOSIIEMY H300PETEHHIO, U IyTH CUHTE3a IS MOJYYEeHUS! KOHBIOTaTOB C
MOMOIIBIO OHC-CBSI3bIBAHMUS, TPEACTaBIeHbl HAa Pur. 1-46.

B omHOM acrniekTe naHHOE M300peTeHHEe OTHOCUTCS K PEaKIIHOHHOCTIOCOOHOMY Oumc-
JUHKEPY, COAepIKaIeMy UTOTOKCHIECKYI0 MoJekyiny @opmynel (I1) HIke, B KOTOPOM J1Ba WK
0oJiee ocTaTKa MOJIEKYJIBI, CBS3BIBAIOLIEHCS C KJIETKOH, MOTYT OAHOBPEMEHHO WIIH

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

HuroTorcmues
[RAaf MOJIEKYIa

rIe:

«===% TIPENCTABJISIET COOON OAMHAPHYIO CBSI3b;

(=====3% TpEACTaBIICT COOOH HEOOsI3aTENBHO JTUOO OAMHAPHYIO CBSI3b, JTHOO JBOHHYIO
CB$I3b, JINOO TPOHMHYIO CBSI3b HIIH MOXKET HEOOSI3aTENBHO OTCYTCTBOBATH;

IIpu ycnoBuy, uto Korpa ----- npeacTaBisieT coOol TpoitHyIO CBsI3b, Kak Lvi, Tak u Lv,
OTCYTCTBYIOT;

LluToToKCHUECKass MOJieKya B Kapkace, mi, X, Y, L1, Lo, Z1, u Z; SBIAIOTCS TAKUMHU XK€,
kak ornpenesnero B @opmyie (1),

Lvi u Lv; npeactaBisitoT co00 OMMHAKOBYIO HITH PA3IMYHYIO0 YXOISIIYIO TPV, KOTOpas
MOJKET pearupoBaTh ¢ THOJIbHOM, AaMHHO, KapOOKCHIIBHOM, CENIEHONBHOM, (DEHOIBHON Mt
TUAPOKCUIIBHOM I'PYNIION B MOJIEKYJIE, CBSI3BbIBAOLIENCS ¢ KJIeTKOW. Lvi u Lv, He3aBucumo
BbIOpanbl u3 OH; F; CI; Br; I; autpodenona; N-runpoxcucykiumanmuna (NHS); ¢penona;
nuHuTpodeHona, neHradgropdenona; rerpapropdhenona; qudropderona, MoHopTopdheHoNIa;
neHTaxjopdenona; Tpudnarta;, nMmunaszona; nuxiopdenosa; rerpaxiopdenona; 1-
TUIPOKCUOEH30TPHA30J1a;, TO3WIATa, Me3ujaTa; 2-3THi-S-peHnmu3okca3omii-3'-cynboHara,
MPOCTHIX U CMEIIAHHBIX AaHTUAPUIOB, HATPUMEP, YKCYCHOTO aHTuApuAa, GOPMEIT aHTUAPUIA,
WA UHTEPMEINATA, TIOJyUYEHHOTO C TIOMOIIBIO peareHTa KOHACHCALNH [T PeaKLui
MENTUIHOTO COUETaHUs WITH JJis peakunii MuityHoOy. [IpuMepamu peareHTOB KOHACHCALIUN
sieisirotTesi: EDC (N-(3-gumernnamunonpornmn)-N'-3rankapboguumun), 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'-
kapoormaunmuaason (CDI), TBTU (O-(6enzorpuazon-1-mm)-N,N,N',N'-Terpame TuiaypoHust
terpadropbopar), NN, N',N'-rerpamerin-O-( 1 H-Oenzorpuazon-1-mn)yponus rekcadpropdocdar
(HBTU), (6enzorpuaszon- 1 -unokcu)rpuc(qumermnamuHo )pochonuiirekcadgropdpochar(BOP),
(6enzorpuazou-1-unokcu)rpunuppoununodochonutirekcapropdpocdar (PyBOP),
nmatunimanodocdonar (DEPC), xiaop-N,N,N',N'-
terpameruipopmamunuHuiirekcadgropdocdar, 1-[Ouc(numernnamuno)mermes|-1H-1,2,3-
Tpuazono[4,5-b]nmupuannus-3-okcun rexcadpropdocdar (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 rekcapropdocdar (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 ) TUMeTHIIaMHHOMOpd otmHoKapOenuii rekcadropdocdar (COMU), O-
(6enzorpuazon-1-wn)-N,N,N' N'-6uc(rerpameruier)yponuii rekcadpropdochar (HBPyU), N-
6eH3m-N'-IIIKJIOreKCHIKapOOAMMMUS (CBSI3aHHBIN HITH HET C TMOJIUMEPOM), TUMTHPPOTIHINHO
(N-cykunanmuannokcu)kapoennii rekcadropdocdar (HSPyU), xnopaunupponununHokapOeHus
rekcadropdocdar (PyClU), 2-xnop-1,3-mumernnumunazonuaus terpadpropdbupar (CIB),
(6enzoTtpuazon-1-wiokcu)gununepuauaokapdenuii rexcapropdocdar (HBPipU), O-(6-
xnopbenszorpuazod-1-um)-N,N,N',N'-rerpamermnyponuti Terpadropdopar (TCTU),
opomrpuc(aumerunamuso ))pochonnii rekcapropdocdar (BroP) nponmndpocdoHoBbIit
aaruapun PPACA, T3P®) | 2-mopdomunostumusomuanua (MEI), N,N,N' N'-rerpamerun-O-(N-
cykunHUMHUIW)yporuii rekcapropdocdar (HSTU), 2-6pom- 1 -3rrunmmpunnHuii
terpadropbopar (BEP) , O-[(sTokcukapbonmn)uanomeruaeHaMuHO |-N,N,N' N'-
terpamermnyponuii rerpagropbopar (TOTU), 4-(4,6-numerokcu-1,3,5-Tpuazus-2-mn)-4-
metunmopdoananiixaopur (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)azoaukapookcuiar (DCAD), nu-

TpeT-Oyrunazoaukapookcmnat (DBAD), muusonponuiasonukapbokcunar (DIAD),
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mTunazoankapbokcuiar (DEAD). Kpome Toro, Lvi u Lva MOryT GBITE IPOCTHIM HITH
CMeIIaHHbIM aHruapuaoM, kuciot C1~Cs;

IMpennouturensHo, Lvi u Lv, He3aBUCHUMO BbIOpaHbI U3 rajiorenna (Hanpumep, Gropuaa,
xjopuna, Opomuna u ioguna), Merancyib(oHua (Me3una), ToNyoaCyIbpOoHIIa (TO3UNA),
Tpudropmermicynbdonnia (Tpudnara), TpudTopMeTHICYIbpOHATA, HUTPOPEHOKCHIIA, N-
cykunHuMunmruapokcuina (NHS) ¢penokcnna;, nuaurpodenokcuna, nenrapropdenokcuna,
teTpadTopdeHokcuna, Tpuptopdperokcuia, audroppeHokcuna, MoHopropdheHoKcHa,
neHTaxiopdeHokcmna, 1H-umunazon-1-una, xnopheHokcuna, muxiopheHoKCHa,
TpuxjopdeHokcuia, Terpaxiopdenokcuna, N-(OeH30TpHA30JI-IT)OKCHIIA, 2-3THII-S-
benmm3okcazonuii-3'-cynbponmna, peHunokcaauasoncyibdonmia (-cynbpor-ODA), 2-3Tun-
5-¢pennnmmzokcazonmii-una, pennnokcanuasonmia (ODA), okcanuasosmia, HEHACHIIIEHHOTO
aroma yriepona (ABOHHAsI WK TPOIHAsS CBSI3b MEXKAY aTOMaMH YIIIEPOI-YIJIePO, YIIIepoa-a3oT,
yriepoa-cepa, yriepoa-pocdop, cepa-azort, pochop-a3oT, KHCIOPOA-a30T WIH YIIIePOI-

KHCJIOPOJ) WK OHOHN M3 CIEOYIOLINX CTPYKTYD:

O
0 .
N g X'
3 S OUCYIbOU, 2 raJioreHareTmI, AIMATaloOTeHN]
(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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I

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'%-

meTuicynbhonpenunokcanuason (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’ npencrassier
coboit O, NH, N(R1), mnmu CH»; R3 He3aBucumMo npencrasisier 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 npencrasmisier codoit yxomsmyro rpymnmy, Beiopannyto u3 F, Cl, Br, 1,
Hutpodenona; N-ruapokcucykiumaumuna (NHS); ¢enona;, nuanrpodenona; nenragropdhenona,
terpadropdenona, nupropdenona, monodpropdenona, nenraxiopdpeHona, Tpudara;
umMugasona, nuxuopdenona, rerpaxnopderona, 1-ruapokcubeH30TPHUA30IA; TOZUIIATA,
Me3nIaTa; 2-3TiI-5-(QeHUIN30KCa30Iuii-3'-Cynb(OHATa, IPOCTHIX M CMEIIAHHBIX AHTHIPUIOB,

HaTpuMep, YKCYCHOTO aHruapuaa, GOpMIIT aHTUAPHUIA, FITH HHTEPMEINATa, IOJTy4YE€HHOTO C
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MOMOIIBIO peareHTa KOHASHCALIMH [T PeaKIHi NENTUAHOTO COYETaHMsI UM IJIs1 PeaKLnui
MunyaoOy;

R1 u R, HeszaBucumo BeiOpansl u3 H, C1-Cs ankuna, C,-Cg ankeHusa, reTepoaikuia,
ANKWJILUKJIOANKHIIA WK rerepouuknoankmia; Cs-Cg apuna, Ar-ajaxuia, reTepoLnKIIIIa,
KapOOLMKITMIIA, [TUKJIOAJTKHIIA, TeTEPOANTKUIILMKIIOATKIIIA, aIKUIKApOOHMIIA WK TeTepoapuia
i C;-Cs C10KHBIX 3(UPOB, MPOCTOro 3(pripa Wi aMua;, WK MENTHIOB, coaepkamux 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 WK Y, KOTOPbIe 00ECIIEYUBAIOT CBS3bIBAHKE
JIEKapCTBEHHOTO CPENICTBA MJIM LIUTOTOKCHYECKOTO areHTa, MPEeNNOYTHTEIBHO BKIIOYAI0T
IPYIIIBL, KOTOPble 00ECTIEYNBAIOT CBSI3bIBAHUE Uepe3 TUCYIb(QUAHYIO, TPOCTOTHOIYUPHYIO,
CIIOKHOTHO3(PMPHYIO, MENTUAHYIO, THAPA3OHHYIO, CIOKHOA(UPHYIO, KapOaMaTHYIO,
KapOOHATHYIO, AJIKOKCUMHYIO WJIM aMHUIIHYIO CBsI3b. Takue (yHKUNOHAIbHBIE TPYIIITBI
BKJIFOYAIOT, HO HE OTPAHMYHMBAIOTCS UMH, THOJI, JUCYJIb(PUA, aMUHO, KAPOOKCUJI, albJeTUAbI,
KETOH, MAJIEUMHJIO, TaJIOT€HALIETHII, THAPA3UHBI, ATKOKCUAMUHO W/WJIN THAPOKCH,

IIpennouturenbHO OMC-CBSI3bIBAHNE KOHBIOTATA IOTIOJIHUTENBHO MPEACTABIICHO
®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):

x 9
Ly LiMToTOKCHYeCKMiA
UuToToKCHUYECKUiA | '
areHT - areHT
(II_a’)7 ‘ (II_b)a
O 0
X Ly X Iv
= L V1 ~ ~ V]
LiMToTOKCHYECKMM ‘ HJ\" LiuToTOoKCHYeCcKuiA 11 '
areHT “Y«—*ifz‘ér\b*z areHT ~y -2 Lv,
(II-c), (11-
d),
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xL/\/Y_,ﬂVL\;

LlMToTOKCHMYeCKUid
areHT ~y - ﬁj\y,hg\hﬂ
(I1-e),
X“L —ll\.//\
LUnToTOKCHMYEeCcKui ‘
areHt L, 0, J
77/\\,..’\;
o
(II_Da
O
] g : LALA ...._:&.,/JK\/\ p = *X e
LinToTokcueckui ‘ [urotokcmdeckmin | L& _—
arexT L ,.,Y? S a
© (Il-g), ©
(II-h),

_ X 0 X o
UMTOTOKCHYECKMHI ‘ “er&ﬁ LUuToTOKCHYEeCKMIH ‘ ;"‘(gf’\h}
aredT L, areHT ;

‘Y‘/ lﬁ \‘: /Lg \ L'\:g
© (I1-i), © (L)),
X o X x -—?\,;‘/\L*
LinToToKCHYecKni ‘ '}dixxf,)l\fﬁ LiuToTOKCHYeCKUiA L7 i
areHT i areHT NNV
v SIS
(I1-k);
(1I-1);
X
. [ S X O
] 1 B 5 - - ” S f)‘
LnToTokcmdeckui B ™ LutoToKCcMueckuit | =
arexT iR AreHT . o o
‘l - ”""n 3 - f}-—‘"—n 7
’\‘_’L‘, "GY el c{?’%
(II-m),
(IT-0),

oy ’X‘L f? > —X\. /X-"\ "?
LntoTokcuueckuin | =5 2 LinToTOKCHM4ecKui 4 j d’s\"”}\hva
areHT b 0 areHT Yo O

s A o 7“‘.‘1
\*& /S "q.,\ Y —L{ A'/S-ﬂ—‘\/ Tova
o (I-p),
(II-q),
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el R : v
LMToTOKCHUYECKMA ‘ \Lf} dﬁxﬁﬁﬁ ‘MMTO?DHCMHECHMM

areHT Yr_ 2 areHT

(II-s)

-
&M?OTDKCMHECHMM
areHT

LiuToTOKCHYeCKuit
areHT

LuToTOKCHMYEeCKuiA
arexT

LinToToKCcHMYeckui ‘
aredT

LiuToTOKCHYeCcKuid
areHT

; Q 0O
.3 )5\\]_.,«#*";\. ~Br

b

LinToTOKCHYECKuiA ‘ Xy } HO_)

areHT

L“"Y? 0 O
\.Y.f 1 g)I“N-’JLT_:‘L_Br
HO“(;

(II-y),
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LinToTOKCUUECKMiA
areHT

LinToTOKCHYeCKMiA
areHT

i N
LgMTOTOHCMLIECKMH
aredy

— N
LUuToTOKCHMYECKMA

areHT A O
.
0,
0
(I1-a3),
LiToTOKCHYECKMi
areHT

(IL-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 TAaKMMH, KaK OIMMMCAHO BBILIC, XUMHWYECCKAs CBA3b MCXKIAY ABYMHA

, I,
aTOMaMH O3HAYaeT, YTO OHA MOJKET CBSI3bIBATH JIIOOOH M3 CMEKHBIX IBYX aTOMOB; Ri, X, Y, n,
L1 L, Lviu Lv; sBastorcs TakumMu kak onucaHo Bbiuie. IIpennouturensno Lvl u Lv2
He3aBrcuMO BbiOpanbl u3 Cl, Br, I, metancyibsdonmna (Me3una), ToayoscyabhoHma (To3mna),
Tpudropmermicynbdonuia (tpudnara), TpupTOpMeTHICYIbGOHATA U HUTPOPEHOKCHIIA.

B npyrom acniekre naHHoe U300peTEeHHE OTHOCHTCS K PEaKIIMOHHOCTIOCOOHOMY OHC-
JUHKEPY, KOHBIOTUPOBAHHOMY C ar€HTOM/MOJIEKYJION, CBSI3BIBAIOIITUMCS C KJIETKOU DOopMyJIb

(III) HIKe, B KOTOPOM /iBE WM OoJiee (PYHKIMOHAIBHBIX TPYIIIbl HIUTOTOKCHYECKOH MOJIEKYJIBI

MOTYT KOHTAKTHPOBATh C HUM OJTHOBPEMEHHO HJIH MTOCJIEAOBATENLHO ¢ 0OpazoBaHreM PopMyJibl

@:
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al
X L1 '7?1 Modexyaa/areHT,
1
! ': CEA3KIBAIOTIASCH{ -HIHHCH) C
) Z‘ KIeTKOH
V- Lz '
m; |n
(I1T)

rIe:

mi, N, K=====%, areHT/MOJIEKYJIa, CBS3bIBAIOINUICS C KieTkou, L1, Ly, Z1, u Z» sBastoTCcs
TaKUMH, Kak onpeneneHo B @opmyne (1),

X 'm Y' npeacraBisitor co0oit GyHKIMOHANIBHYIO FPYIIITY, KOTOPask MOJKET HE3aBHCHMO UJIH
MOCIIEIOBATEIbHO KOHTAKTHPOBATD C IPYNIIAMU OCTATKOB LINTOTOKCHYECKOTO JIEKAPCTBEHHOTO
cpencrna ¢ oOpazoBarueM X U Y COOTBETCTBEHHO, MpudeM X U Y SIBJISIFOTCS] TAKUMHU, KaK
onpeneneHo B @opmyie (1);

X'u Y' nIpeAnouTUTENBHO MPEACTABISIOT COOOH HE3aBHCUMO TUCYIb(UAHBIN 3aMECTUTEND,
MaJIEMMUJIO, TAJIOTEHALIETHI, ATKOKCHAMHH, a3U10, KETOH, allbIerH], THAPA3UH, AMHHO,
TUIPOKCHIL, KapOOKCUIIAT, UMUAA30J1, THOJI WU aJIKUH, WU CJIOKHBIN 3pup N-
THIPOKCUCYKLIMHIMHIA, NTapa-HUTPO(PEHUIIOBBIN CIOKHBINA 3¢pup, TUHATPODEHMITOBBIH
CIIOXHBIN 3¢ up, neHTaPTOPPEHUITOBBIHN CIOKHBIHN 3(Up, MEeHTaXJIOP(HEHUTOBBIN CIOKHBIN
s¢up; TerpadropdeHnIOBLIH CI0XKHBIN 3hup; AUGTOPGHEHNITOBBIN CIOXKHBIN 3dup;
MOHO(TOP(PEHUIIOBBIH CIIOKHBIA 3(PHP; HIIN MEHTaxXJIOP(EHUIOBBIH CIOXKHBIN 3hup,
IUXJIOP(EHUITOBBIH CIOXKHBIA 3PHP, TETPAXJIOPHEHUIOBBIN CIOKHBINA 3¢up mu 1-
THIPOKCUOEH30TPHA30JIbHBIN CIIOKHBIN 3up; TpudIaT, Me3UIaT WM TO3UJIAT, 2-3THI-5-
beHnTn30KCca30InyM-3'-cyIb(HOHAT; MUPUAIIANCYIBGUA WIH HATPOTTHPHIMIIUCYIbGUL,
MaJIEMMUJI, TAJIOT€HALIETAT, aLleTHIEHANKAPOOKCHIIbHYIO TPYIIITY MJIH rajoreHaT KapOOHOBOM
kuciotsl (propun, xnopua, Opomun unm woaun). [pennoururensHo X v 'Y UMEIOT OHY 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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TS/O\/U\XZ'/E MSIO\/U\XZ,/%

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

0O
O,N ID’ \)‘\ ,
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~=\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 ,

! R
—
N3/\ss a3umo, Rsr/\'ss

meTuicynbhonpenunokcanuason (ODA);,

H,Nw<"\
2 \O ‘Js AJIKUHUII

AHTUAPUI KUCJIOThI, AJIIKUJIIOKCHAMHHO,

WIH HzNHN)?\é runpasug, rae X1’ npeacrasisier coboii F, Cl, Br, I wimu Lvs; X5’
npenctasisier coboii O, NH, N(R1), wiu CHz; R3 1 Rs npencrassitor coboii H, Ry,
ApPOMAaTHYECKYIO, FeTePOaAPOMATUYECKYIO WIIM apOMATHYECKYIO IPYIINY, IIe OJHH WK Oojiee
atomoB H He3aBrcuMO 3amMeHeHbl Ha -R1, -rajoren, -ORy, -SR1, -NRR,, - NO, -S(O)Ry, -
S(0):R 1, mmu -COOR; Lvs npencrasisier cobol yXOASIIYIO TPYIITY, BRIOPAHHYIO U3
MeTaHCYIb(POHMIIA (ME3HMIIa), TOIYOJICYIb(MOHMIA (TO3MIIA), TPUPTOPMETHICYITHHOHMITA
(Tpudnara), rpudpTopmMerancynbphoHaTa, HUITpOoheHOoKCHIa, N-THIPOKCUCY KIITHIMHINIIA
(NHS); denokcuna, nuaurpodenokcuna, nearadgropdenokcuna, rerpagroppeHokcua,
tpudTopheHokcuia, nudprtopdpeHokcmia, 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 KOHIEHCcaUnu aJis peakiuii MunyHoOy, rae Ri u Ry sBisiroTcst Takumu, kak
ONPENENIEHO BBILIE,

IIpennouTurenbHO OUC-TUHKEP AJIS TTOTyYEHHs] KOHBIOTATa OTIOIHUTENBHO MPEACTABIICH
®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:

- O — O
X' S Monekyna, X'-L1—ll\/s Monekyna,
L [ cAsbIBatOWAnACA C i CBA3LIBAIOWAACA C
L KAETKOW ' KNETKOM
Yr'/ 2 Sd" YWLZ‘H/‘\S
L O 4n (III-&), O n (IH-b)q
[ 9 S- Monexyna X’\ Q O slim
X! . ; - h ONeKyna,
L7 | | ceasbiBatowanca c LI)\/)&?J‘\/ CBA3bIBAMOLLANCS C
KAETKOMN KAGTKOM
Yv.-—LZ S/ Y'/Lz\“/\wf?_‘(\s
- O Jn (III—C), 0 O n (Hl-d)7
-X'\ O O g -
Ll)\/\N;’ oAeKyAa,
; CBA3LIBAIOWAACSA C
I:J 0.0 HAETKOM
-
Y! g’f\,N;__g i
O

(Ill-e),

CBA3bIBaOUWaRCA C

C X Q Qs
\L Y;)K/\N;;’ Monexyna,
=7

LZ--&,G 0.0 KNeTKown
Y W/\—N;'S
) © ¢ (IIL-5),
X’-—-Ll_(z/\g Monekyna, X'*—-LI%\ Monexryna,
E. ‘ CBA3IBAIOIARCH C l: S CBA3IBAIOWARCH C
Y’-"II‘:'”’\/S KNETKOA v -'II’ET’\LS KNETKOI
o n (IIl-g), 0 n (I0-h)
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_ O
X!\ X ”)k/\éj: Monekyna,
Ly ‘I ! CBA3bIBAIOWAACA C
v Y- KNETKOM
- .2/' / S

(1I1-),

CBA3bIBAIOLWLAACA C
KNEeTHOW

O
X! Mo )
\L I,Z'im-Jv\Sj: oNleKkyna
n

()

O
.7*&.. ,
X II’I"“-;SV\ Monekyna,
Lo S| cBazbiBatowanca c
- L ‘___-Sfp g KNEeTKoMn
4 \ b n
O (I1-k),
. O
K'HLF“--S”\\/\ Monekyna
. 4 ] y ¥
e o ST-| cenzbiatowancs ¢
T'/Lz-_;)g/ S KAeTKOMN
O n (III-)
. 4 O
X’ X, 1/
. ~
L‘{/ , ”S\/\S Moner{yna,
o CBA3bIBAIOLAACA C
Y- KNeTKOM
o oy ‘
Vol S8
O n (I1I-m)
. e O
X! X-_ 4
™~ ~d’ Monekyna,
Ll/, ”5\\’/\5 caﬂablsimmaﬂm c
Y- ,9 KNeTKOW
R T S
Y=l o —‘\/ n ‘
(OI-n)
. . O
X' X /]
\ S 4 M ]
| s e
) BA3bIBAIOLLAACA C
/‘1’7,\ 1/}:’ S KNETKOW
Y'—I5 fjs\\./

n (I-0)



[ Monekyna,
CBA3bIBAIOLLAACA C
KAETKON

P

n
(HI'p) y

| Monekyna,
CBA3bIBAIOWANACA C
KNeTKo#

n

(I0-q),

| [ Monexyna,
CBA3bIBAIOLLIAACA C
| KneTkoi

i
(III-1),

Monexyna,
L.
CBA3bLIBAIOLWLAACA C

|| KNeTKoMn
n
0 (IlT-s),
_ 0 O -
X\L _ AN S{Monekyna,
1T , %G“) CBA3bIBAIOWAACA C
Y- W O KNETKOW
d"'f i =
’/L’r O’; "N —-—S/
LY Jdn
HO
0 (I-t),
_ O O -
X! N/‘I_Tl S.J ( Monekyna,
~ X -1 3}
Li—25 , HO\I'I) CBA3bLIBAIOLWLAACA C
. O | -
Y- O KNETKoM
Yv/L2# ay/ N i\ //
i O ?S In
HO .
O (II-u),

rme X7 u Yy



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

CBA3BIBAKOIIAACA C K.]'IGTKOfI, MOTYT HE3aBUCHUMO, OTHOBPEMEHHO HUJIU MOCJICAOBATCIIBHO

KOHTaKTHUPOBATh ¢ HUM ¢ oOpa3oBanueM Dopmyisi (1):

X'_Ll ZI_LVI

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

onpeneneHo B @opmyne (110),

HpeI[HOLITI/ITeJ'IbHO 6I/IC-.]'II/IHKep AJIA TOJIYYE€HUA KOHBIOTaTa 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 CBSA3b MEKAY JBYMSI aTOMaMH O3HAYAET, YTO OHA MOKET CBS3BIBATH JIFOOOH M3
CMEXKHBIE IBYX ATOMOB;, « ————- », R1, X°, Y, n, L1 u LosiBasitoTCst TAKMM, KaK OMUCAHO 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(PUPBI, XIOPUABI KAPOOHOBBIX KHCIIOT HIJIH aHTHIPHUIIbI
KapOOHOBBIX KHCIIOT; C KOHLIEBBIM THOJIOM [IUTOTOKCHYECKOTO areHTa MOTYT OBITh, HO He
OTPaHUYHMBASICh UMH, TUPUAMIAUCYIb(UIBI, HUTPOTTHPHIMIANCYIbGUABI, MATEHMHIBL,
rajoresaneTarsl, MeTricynbhoHpernnokcanuazon (ODA), xmopuabl kapOOHOBBIX KUCIOT U
aHruApUA KapOOHOBOM KHCIIOTHI, C KOHLIEBBIM KETOHOM MJIH aJIbIETHIOM MOTYT OBITh, HO HE
OTPaHUYHMBAICh UMH, AMHHBI, JIKOKCUAMHUHBI, THAPA3UHbI, ALUJIOKCHIIAMUHBI ITH THIPA3HI; C
KOHIIEBBIM a3HJIOM MOJKET OBITh, HO HE OTPAHUYHBASICh STUM, AJKHH.

I[NTOJYYEHHME KOHBIOI'ATOB

Konrbrorater @opmyiiet (I) MOryT OBITH MOJTy4EHBI Yepe3 MPOMEKYTOUHbIE COSTUHEHUS
@opmyn (1), (III) umm (IV) coorBercTBenHo. Hexoropeie mpumepst @opmysl (1) ctpykrypHO

npencrasiensl Ha @ur. 1-40. [{nst cunTe3a konbrorata @opmysisl (1), kak mpaBuio, ABe
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(PYHKLMOHAJIBHBIE TPYIIIBI B JIEKAPCTBEHHOM CPEACTBE MIIM LIATOTOKCUYHON MOJIEKYJIe CHaYaa
MPUBOAST B KOHTAKT MMOCJIENOBATENILHO UJIH OJHOBPEMEHHO ¢ X’ rpynmoi u Y' rpynmnoit
nuHKepa @opmynsl (IV) B XUMUYECKOM pacTBOPUTENE WK B BOAHOU cpene, coaepxkaimeti 0, 1-
99,5% opranudeckux pacrsoputenei, wim B 100% BogHOM cpene ¢ 0Opa3oBaHUEM COSTHHEHUS
@opmyne (I1). 3arem coennnenue @opmyel (1) MoxeT ObITH HEOOSI3aTEBPHO CHAYAIA
H30JINPOBAHO WJIM MOXKET HEMEIUIEHHO WJIM OJJHOBPEMEHHO, WJIH MOCIIEOBATEIBHO IPHUBEIEHO B
KOHTAKT C IByMsI WJIH 0OJiee OCTATKAMHU MOJIEKYJIbI, CBSI3BIBAIOIIEHCS C KJIETKOH,
NPEANOYTUTENBHO € TTAPOH CBOOOIHBIX THOJIOB, OOPA3YIOIIUXCS B PE3YJIbTATE BOCCTAHOBJICHUS
OUCYIb(PUIHBIX CBSI3€H MOJIEKYIIbI, CBsI3bIBArOIIEHCS ¢ KieTkoH, mpu 0-60°C, pH 5~9, B BogHOM
cpene ¢ nobasnerneM i 6e3 nodasnenus: 0~30% cMelmnBaeMbIX ¢ BOIOH (CMELTHBAOIINXCS)
OpraHUYeCcKUx pactBopurenei, Takux kak DMA, JIM®A, sTaH0J1, METaHOJI, alleTOH,
aueronutpwi, TI'®, n3onponanos, AMOKCAH, NPONUICHTJIMKOIb WIH 3TUIEHANOI C
obpaszoBanueM koHbroraTa @opmysl (I).

AnbTepHaTUBHO, KOHBIOraThl @opmysl (1) Takke MOTYT OBITH MOyYEHBI TOCPEICTBOM
nepBoii peakiuu TuHkepoB @opmyiiet (IV) ¢ nByMs mn 6oJiee ocTaTKaMU MOJIEKYJIBI,
CBSI3BIBAIOIIEHCS C KJIETKOMN, MPENMOYTHTENIBHO C Mapoii CBOOOIHBIX THOJIOB, O0Pa3yOIUXCs B
pe3yJibTaTe BOCCTAHOBJICHUSI TUCYIB(PUIHBIX CBsI3€H MOJICKYJIbI, CBSI3BIBAIOLIEHCS ¢ KIIETKOM,
npu 0-60 °C, pH 5-9, B BogHO# cpene ¢ nodasierneM i 6e3 nodasnenust 0~30%
CMEIINBAEMBIX C BOJON (CMEIIMBAIOINXCS) OPraHMYECKUX PACTBOPHUTENEH ¢ 00pa3oBaHUEM
Moau(PUIIMPOBAHHON MOJIEKYJIBI, CBsI3bIBArOINEHCs ¢ kieTkol, @opmyier (I11). [Taper THONOB
SIBJISIEOTCS] TIPEATIOYTUTEIbHBIMU MApaMU AUCYIb(PUIHBIX CBsI3€i, BOCCTAHOBJICHHBIX U3
IUCyNb(UAHBIX CBSI3eH BHYTPEHHEH LIETTH MOJIEKYJIbI, CBS3BIBAIOLIECHCS C KIIETKOM, TIOCPEICTBOM
BOCCTAHABJIMBAIOLIETO areHTa, KOTOPBIA MOXKET ObITh BBIOPAH U3 JUTHOTPEUTOJNIA
(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 ¢ nodasieHueM i 0e3 nodasnerns 0~30% cMemnBaeMbIX ¢ BOJOH
(CMeIIUBArOIIUXCsT) OPraHUYeCKUX pacTBopureneli. Peakimonnocnocobublie rpymnmsl X' 1 Y'
@opmyisi (I1T), kOTOpBIE MOTYT OBITH HE3ABUCUMO TUCYIB(MUIOM, THOJIOM, CJIOKHBIM
THO3(UPOM, MAJIEMMUJIO, TAIOTEHAIIETUIIOM, a3UI0M, |-MHOM, KETOHOM, aJIbIEeTHIOM,
ANKOKCHAMHUHO, TpU(IaTOM, KapOOHMWINMHUIA30JI0M, TO3HIIATOM, ME3HJIATOM, 2-3THII-5-
bennmn3oKcazonuii-3'-Cyap(pOHATOM WIIH CIOKHBIMU 3(pupamMu KapOOHOBBIX KUCJIOT U
Hutpodenosom, N-runpokcucykiuaumunaom (NHS), denosom; auaurpoderonom,
ne"rapTopdeHosom, terpadropdpeHonom, nudpropdhenonom, MoHopTopdeHoomM,

MEHTAxXJI0PPEHOIOM, TUXIopheHoNIoM, TeTpaxiaopheHooM, 1-ruAPOKCHOEH30TPHAZ0IOM,
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AHTUAPUAAMH WM TUAPA3ZUAAMH, HITH JPYTUMHU IPOU3BOIHBIMH CIIOKHBIX 3(PHPOB KHUCIOTHI,
KOTOpbIE MOTYT 3aT€M MPUBOAUTDH B KOHTAKT C ABYMs IPYyNIaMH JIEKAPCTBEHHOTO
CpPEeACTBA/LIUTOTOKCHUYECKOTO areHTa, OHOBPEMEHHO MK rocyenoBaTensHo npu 0-60°C, pH
4~9,5 B BOHOM cpene ¢ nobasienneM win 0e3 nodasiennst 0~30% cMermmBaeMbIX ¢ BOAOH
(CMeLITMBArOIINXCS ) OPraHMUECKUX PacTBOpUTENel ¢ mojydeHueM konbtorara @opmyist (1)
MIOCJI€ OUUCTKHU Ha KOJIOHKE WK AUain3a. PeakTHBHbIE IPyIIIbI JIEKAPCTBEHHOTO
CPEeACTBA/IUTOTOKCHYECKOTO areHTa MPUBOIST B KOHTAKT ¢ MOAM(DULIMPOBAHHON MOJIEKYJIOH,
cBsI3bIBaroOIEHCs ¢ kieTkod, @opmyrisl (I11) COOTBETCTBEHHO pa3IMUHBIMU CIIOCOOAMH.
Hanpumep, cBsi3b, comeprkariasi TUCYyIb(UIHbIE CBSI3U B KOHBIOTAaTaxX “‘areHT, CBSI3bIBAIOIIUICS C
KJIETKOH-JIeKapcTBeHHOE cpeacto” Popmynsl (1), nocturaercs aucynbpuIHBIM 0OMEHOM
MEXIY AUCYIbGUIHON CBSI3bI0 B MOAH(DHULIMPOBAHHOM areHTe, CBSI3bIBAIOIIUMCS C KIIETKOH,
@opmynel (111) 1 1eKapCTBEHHBIM CPEACTBOM, COAEPIKALIMM CBOOOIHYIO THOJIBHYIO TPYIILY;
CBSI3b, COZIEpIKALIas MPOCTOTHOI(UPHBIE CBSA3H B KOHBIOTaTaX “‘areHT, CBA3BIBAOIIUICS C
KJIETKOH-JIekapcTBeHHOe cpencTBo” @opmyie (1), momyuaeTcs: B3auMoaecTBreM
MOU(UIIMPOBAHHOTO MAJIEUMHUIO WJIH TaJIOTE€HACTHII, MIIH 3TUJICYJIb(OHNUI areHTa,
CBsi3bIBarOIErocs ¢ kietkoit, @opmyisl (I11) u nekapcTBEHHOTO CpeNCcTBa, COAEPIKAIIETO
cBOOOITHYIO THOJIOBYIO TPYIITY; CBsI3b, COAEPIKAIIasi KUCIOTHO JIAOMIIbHYIO THAPAa30HOBYIO CBSI3b
B KOHBIOTaTax, MOKET OBbITh MOJIyU€Ha B3aUMOJIEHCTBHEM KapOOHUIIBHOM IPYIIITBI
JIEKapCTBEHHOTO cpencTBa miu coenunerust @opmynsl (I11) ¢ runpasunHeiM pparMeHTOM
coenunenus @opmybl (I11) umu nekapcTBEHHOTO CpPEeNCTBA, COOTBETCTBEHHO, CIOCOOaMU
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, comepkainasi CBsi3b TPUA30Jia B KOHBIOTaTaxX, MOXKeT ObITh MOJTy4eHa
B3aUMOJAEUCTBUEM |-MHOBOW IPYIIBI JIEKAPCTBEHHOIO CPEACTBA WIH coeAnHEHUsT POpMYJIbI
(III) ¢ a3unHBIM (PparMeHTOM JPYrOro aHAJIOTa, COOTBETCTBEHHO, ITOCPEICTBOM KIIMK XUMHH
(mukonpucoenunenue no 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, conepskaluas CBs3b OKCHMa B
KOHBIOTaTax “areHT, CBSI3bIBAIOIIMICA C KJIETKOM-JIeKapCTBEHHOE CPEACTBO , CBSA3aHHBIX Yepes
OKCHM, TIOJIy4aeTCsl B3aNMOJEHCTBUEM KETO- WIIH aJIbACTUAOTPYIIIBI B MOAU(PHIIMPOBAHHOM
areHTe, CBSA3BIBAIOIIUMCS C KieTkod @opmyiel (1) nmm nexapCcTBEHHOM CPENCTBE ¢ OKCHAMHH
IPYIIION B JJEKAPCTBEHHOM CPEACTBE WM MOAN(HUIIMPOBAHHOM AreHTE, CBS3BIBAIOIIIMMCS C
knetkoit, @opmyiel (I11) cooTBeTcTBeHHO. THONCOAEPKAIIEE JTEKAPCTBEHHOE CPENICTBO MOXKET
B3aMMOJIEHICTBOBATh C MOJU(UIIMPOBAHHBIM JIMHKEPOM MOJIEKYJIbI, CBSI3BIBAIOLIEHCS C KIIETKOH,

@opmyasi (I11), cogepxamyum MaIeMMUIO, UK FAIOTEHALCTHII, WU STHUICYIb()OHUITBHBIN
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3amectutens npu pH 5,5-9,0 B BonHOM Oydepe, ¢ 0OpazoBaHneM NPOCTOTHOIPUPHON CBSZU B
KOHBIOTaTe “areHT, CBS3BIBAIOIIMICS C KIETKON-JIeKapcTBeHHOE cpencto” @opmysl (I).
Tuonconepkaluee JeKapCTBEHHOE CPEICTBO MOXKET MOABEPraThCs AUCYIbPUIHOMY OOMEHY C
MoupuIMpPOBaHHBIM JIMHKepoM Popmyie (11I), cogepramum nupuauiauTHO-(QParMeHT, ¢
o0pa3oBaHHEM KOHBIOTATA, COMEPKAIUM ITUCYIb(PHUIHYIO CBsA3b. JIeKapCTBEHHOE CPENCTBO,
cozieprKalee ruIPOKCUITBHYIO TPYIITY WK THOJIOBYIO IPYIITY, MOYKET B3aUMOIECHCTBOBATD C
MOIU(ULIMPOBAHHBIM MOCTUKOBBIM JIWHKEpoM Popmyiel (11I), cogepskainim rajgores, B
YaCTHOCTH alib(a-rajoreHkapOOKCHIIATOM, B MIPUCYTCTBUH MATKOTO OCHOBaHMsI, Hanpumep, pH
8,0-9,5, ¢ monyueHneM MOAN(ULIMPOBAHHOTO JIEKAPCTBEHHOTO CPEICTBA, COAEPIKALIETO
POCTO3(HUPHYIO HIIH POCTYIO THO3(QUPHYIO CBsI3b. | MIPOKCHIIBHYIO IPYIIY B JIEKAPCTBEHHOM
CPEACTBE MOKHO KOHIEHCHPOBATD CO CIIMBAIOLINM JHHKepoM Dopmyisl (IV), Hecymmm
KapOOKCHIIBHYIO TPYIITY, B MPUCYTCTBUH JETUAPATUPYIOLIETO areHTa, Takoro kak EDC mmu
DCC, nns nonydeHus ClnokHO3(QUPHOH CBsI3H, U 3aTeM LIEeJIeBOH MOANDULINPOBAHHBIH
JIEKapCTBEHHBIM CPEICTBOM MOCTUKOBBIN JiuHKep Popmysl (I11) moasepraercs
KOHBIOTHPOBAHUIO C MOJIEKYJIOH, CBS3BIBAIOLIENCS C KIETKOU. JlekapCTBEeHHOE CPEACTBO,
coieprKalee aMUHOTPYIITY, MOKET KOHACHCUPOBATHCS € IPYIION KapOOKCHIIOBOTO CJIOKHOTO
s¢upa NHS, nmunazona, autpodenona; N-rugpokcucykuunanmuna (NHS); denona;
nuHUTpodeHona, nearadpropdenona; rerpadpropdenona;, nudpropdenosna, MonopTopdeHona;
neHTaxjopdenona; Tpudnarta;, nMmunaszona; nuxiopdenosa; rerpaxiopdenona; 1-
TUIPOKCUOEH30TPHA30J1a;, TO3WIATA, Me3njaTa; 2-3Ti-S-QeHnTu30Kkca3omii-3'-cyapoHaTa
MOJIEKYJIbI, CBsI3bIBaroLIeiics ¢ kieTkoi-mnHkepa @opmyrsl (I11) ¢ obpazoBanneM KoHBIOTATA
yepe3 aMHUIHYIO CBSI3b.

CuHTeTHYeCKHI KOHBIOTAT MOKET ObITh OUHUINEH CTAHAAPTHBIMH OHOXUMUYECKUMHU
crioco0amu, TAaKUMH Kak resb-puibTpanus Ha KosoHKe ¢ cedanexcom G25 mnu cedakpunom
S300, ancopbunonHast xpomarorpadusi 1 HOHHBIH OOMEH WM AHaIn3. B HEKOTOPBIX CIydasx
MaJiasi MOJIEKyJla B Ka4eCTBE areHTa, CBS3BIBAIOIIErOCs C KJIETKON (Harpumep, Gosuenast
KHCJIOTA, MEJTAHOUUTOCTUMYIMpYIotuii ropmoH, EGF u T. 11.), KoHBIOrHpOBaHHAs C
HU3KOMOJIEKYJISIPHBIMU JIEKAPCTBEHHBIMU CPEACTBAMH, MOXKET ObITh OUHIIEHA C TOMOIIBIO
xpomarorpadun, Takor kak BOXKX, konoHouHas xpomarorpadust CpeqHero JaBiIeHUs T
HOHOOOMEHHAas1 XpoMaTorpadus.

Jlnst mocTikeHust 0oJiee BBICOKOTO BBIXO/Ia PEAKLIUMM KOHBIOTHPOBAHHUS KOMITJIEKCA
LIUTOTOKCUYECKast MoJieKya-ounc-muakep @opmyaer (II) ¢ mapoit cBOOOIHBIX THOJIOB MOJIEKYJIBI,
CBSI3BIBAIOIIEHCS C KJIETKOH, MPENMOYTHTEIbHO aHTUTENA, MOKET MOTpedoBaThCs JOOaBIEHUE K

PEaKIMOHHON CMEeCH HeOOJBIIOrO MPOLEHTA CMEIITUBAIOLINXCS ¢ BOJOH OPraHUYECKUX
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pacTBopuTENell Wi areHToB MexdazHoro nepeHoca. CinnBaromuii peareHT (JuHKep) PopmyIisl
(IT) moskeT OBITH CHauasa PaCTBOPEH B MOJSIPHOM OPTraHUYECKOM PACTBOPHUTENE, KOTOPBIHA
CMEIIMBAETCsl C BOAOH, HallpUMep, B Pa3IMUHBIX CIIUPTaX, TAKUX KaK METAHOJL, STAaHOJ U
MPOMAHOJI, alleTOH, aleToHUTpwI, Terparuapodypan (TT'®), 1,4-nuokcan, numeTuapopmamMun
(AM®PA), mumerunaueramun (DMA) nim qumermncynbsdokenn (JIMCO) B BbIcOKOi
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 Tak:ke He0OsS3aTENbHO yIAJIEH C
nomo1bko Xpomartorpadpun SEC uiam MOKeT 0CTaBaThCsl B PEAKLIMOHHOW CMECH 0 CJIEAYIOI e
CTauH peakyuu Oe3 IOTIOHUTENbHOW OUYUCTKH. KpoMe TOro, BOCCTAHOBJIEHUE AHTUTEN UITH
IOPYTUX areHTOB, CBSI3bIBAKOIINXCS C KJIeTKOU ¢ ToMOIbi0 TCEP MokeT ObITh BBITIOJHEHO
BMECTE C CYIIECTBYIOLIEH MOJIEKYJION “ekapcTBeHHOE cpencTBo-uHkep” @opmynel (1), most
KOTOPOH MEePEeKPECTHOE KOHBIOTHPOBAHUE MOJIEKYJI, CBS3bIBAIOIIUXCS C KJIETKOH MOKET OBITh
JOCTHUTHYTO OJTHOBPEMEHHO ¢ BoccTaHoBjieHnem TCEP.

Bonnsle pacTBOpPBI 17151 MOAN(UKALIUN MOJIEKYJIbI, CBS3BIBAIOIIMXCS C KIETKOH 3a0ydepeHsl
mexxay pH 4 u 9, npeanourutensHo Mexxay 6,0 1 7,5, 1 MOTYT COEPIKATh JIFOObIE
HeHyKJIeopmIbHbIe Oy(epHbIe COJIH, MPUTOAHBIE s 3TUX Auana3zoHoB pH. Tunuuneie Oydeps
BKJIFOUAIOT (pochaTHeii, aueraraslil, TpudTanonamud HCl, HEPES u MOPS Gydepsl, koTopsie
MOTYT COAEP>KaTh JOMNOJHUTENbHbIE KOMIIOHEHTHI, TAKUE KaK [IUKJIOAEKCTPUHBI,
THIPOKCUTIPOTTHII-P-IIUKIONEKCTPHH, MOJUATUIICHIJIUKOIIHN, caxapo3y U conu, Hanpumep, NaCl u
KCl. ITocne nobasnenus “nexapcrBeHHOE cpencTBo-muHKepa” Popmynsl (II) B pacTsop,
coJlep>Kalluii BOCCTAHOBJIEHHbIE MOJIEKYJIbI, CBA3BIBAIOLNECS C KJIETKOMN, pEaKLIHOHHYIO CMECh
UHKYOHpYIOT npu Temneparype ot 4 no 45 °C, npennoururensHo nipu 15 °C - Temneparype
OKpy’Karolllel cpeapl. 3a XOJ0M peakLMU MOXKHO CIIEAUTDb, U3Mepsis YMEHbILIEHHE TIOTJIOIIEeHUs]
HA ONpPENEIeHHON AIMHE BOIHBI Y ®-u3iyueHus, HapuMep, npu 254 HM, WU YBETUYeHUE
MOTJIOLEHNs Ha ONIPEAENICHHON JUIMHE BOJIHBI Y D-n3nydenus, Hanpumep, 280 HM, uiu apyroi
NOIXOAALIeH [uInHe BOJHBL. [locie 3aBepIueHus peakiuy BblACTIeHHE 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, KPUCTAIH3ALMIO, TPENapaTHBHYIO TOHKOCIONHYIO XpoMaTorpaduro,

HOHOOOMeHHYI0 Xpomarorpaduro nian BOXKX.
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Crenenp MOmU(pUKALIII MOKET OBITh OLIEHEHA ITyTeM H3MEPEHHSI TOTJIOEHUS
BBICBOOOKIa€MBIX HUTPOTIMPUINHTHOHOBOH, IHHUTPOIHPUAUHINTHOHOBOH,
NUPUANHTHOHOBOH, KapOOKCUIAMUAOTTUPUANHINTHOHOBOM 1
INKapOOKCUIAMUAOTINPUINHIUTHOHOBOH Ipymi ¢ moMompio Y ®-criektpos. Jist
KOHBIOTUPOBAaHHS 0€3 XpOMO(OPHOH IPYIITBI PEAKIHI0 MOTU(UKALIUN UITH KOHBIOTHPOBAHHS
MO>KHO OTCJIeKHUBaTh ¢ moMoIbio JKXMC, npeAnoyYTUTENBHO ¢ OMOIIbIO MacC-CIIEKTPOMETPUU
CB2XX-QTOF (QTOF - BpeMsnponéTHbIii KBaapyIOJIbHBIIT MUKPOMACC-CIIEKTPOMETP) HIIH
KamuUIIpHOTO 3JieKkTpodopesa - macc-criekrpomerpuu (K3-MC). MocTHKOBBIE TIEpeKPECTHBIS
JIMHKEPBI, OITMCAHHbIE B JAHHOM JOKYMEHTE, IMEIOT pa3HOOOpa3Hble (yHKIMOHAIBHBIC TPYIIIIHI,
KOTOPBIE MOTYT PEarupoBaTh C JIIOOBIMHU JIEKAPCTBEHHBIMU CPEICTBAMH, MTPEANIOYTHTEIBHO
LIUTOTOKCUYECKHMH areHTaMH, KOTOpble 00JIaaroT MOAXO UM 3amecTuTesieM. Hampumep,
MOJU(UIIMPOBAHHBIC MOJIEKYJIBI, CBSI3BIBAIOLIINECS C KJIETKOH, HECYIIHE aMUHO- WJIH
TUAPOKCHUIIBHBIN 3aMECTUTENb, MOTYT IPUBOAMUTCS. B KOHTAKT C JIEKAPCTBEHHBIMH CPEACTBAMY,
conepKamuMe cloxHbii 3¢pup N-ruapokcucykunanmuna (NHS), moandunmpoBanHsie
MOJIEKYJIBbI, CBSI3BIBAKOLINECS C KJIETKOMN, HECYLIUE THOJbHBIN 3aMECTUTENb, MOTYT IPUBOJUTCS B
KOHTAKT C JIEKAPCTBEHHBIMH CPEACTBAMHU, COAECPKALIUMU MAJICUMUIHYIO WIH
rajloreHaleTHIbHYIO Tpymmy. Kpome Toro, MogugpuIHpOBaHHbBIE MOJIEKYIIbI, CBSI3BIBAIOLIHECS C
KJIETKOH, cozieprKaIine KapOOHUIIbHBIHN (KETOHOBBIN HITH aJIbI€THIHBIN) 3aMECTUTEINb, MOTYT
pearupoBath C JIEKAPCTBEHHBIMU CPEACTBAMM, COACPKALIUMU MMAPA3UI UIIU ANKOKCUAMYH.
Crenpanuct B JaHHOM 00JaCTH TEXHUKH MOJKET JIETKO OIPEeNIUTh, KAKOH JINHKEP
HCTIOJIb30BaTh, OCHOBBIBAsSICh HA M3BECTHOHN PEAKIIMOHHON CIIOCOOHOCTH TOCTYITHOMN

(YHKUNOHABHON TPYIIIBI JINHKEPA.

ATEHTBI, CBA3BIBAIOIIUECS C KJIETKOU

Monekyia, cBsi3biBarommasicsi ¢ kjietkol, Cb, koTopasi COIepKUT KOHBIOTATHI U
MOAU(PUIIMPOBAHHBIE AT€HTHI, CBS3BIBAIOINHNECS C KIETKOMW, M0 HACTOSIIIIEMY H300pETEHHIO,
MO3KET OBITh JTFOOOTO THIA, U3BECTHOTO B HACTOSIIIEE BPEMSI, WJIH KOTOPBI CTAHET U3BECTHBIM,
MOJIEKYJIa, KOTOpasi CBS3BIBAETCS, 00Pa3yeT KOMILIEKCHI WM PEarupyeT ¢ HEKOTOPOU YaCThiO
MOTYJISIIFSI KJIETOK, KOTOPYIO TpeOyeTcs TeparneBTHUECKU UITH HHBIM 00pa3oM OUOJIOTHYECKU
MOIU(ULIMPOBATE.

ATeHTBI, CBSI3BIBAIOLINECS C KJIETKOH, BKJIFOYAIOT B ¢€0s1, HO HE OTPaHUYUBAIOTCS UMHU,
Oenku ¢ OOJBIION MOJIEKYJIIPHOM MAaCCOH, Takue Kak, HalpuMep, aHTUTEJIO, aHTUTEJIO-
nonoOHbIH OeJIOK, MOTHOpa3MepHbIe aHTUTENA (TIOUKJIOHABHBIC AHTUTEJA, MOHOKJIOHAIBHBIE
AHTHUTEJA, TUMEPbI, MYJIBTUMEPBI, MyJbTUCTICTU(PUIHBIC aHTHTENA (HampuMep, OucrenuduaHbe

dHTUTECIIA, TpI/ICHeLII/I(l)I/ILIHbIe dHTUTECIIa NI TeTpaCHeLII/I(I)I/ILIHbIe aHTI/ITeJ'Ia); OJHOLCTIOYECYHBIC
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aHTUTeNna, pparMeHTh aHTUTeN, Takue kak Fab, Fab', F(ab"),, Fy [Parham, J. Immunol. 131,
2895-902 (1983)], dparmenTsl, nosaydeHHbIe U3 OnONnoTekn sKcnpeccun Fab,
antunpuotunudeckue (anru-1d) anturena, CDR, nuateno, Tpuareso, TeTpareno,
MUHHAHTHUTEJIO, IPOAHTUTENO, (PPArMEHT MPOAHTUTENA, Majible MMMYHHBIE Oenku (SIP) u
SMUTOI-CBSI3bIBAIOLTNE (PPArMEHTHI JIFOOOTO U3 BBILICTIEPEUHCIEHHOTO, KOTOPbIE HMMYHO-
crenn(UIECKH CBSA3BIBAIOTCS C AaHTHI'€HAMH PAKOBBIX KJIETOK, BUPYCHBIMH aHTUT€HAMH],
MUKPOOHBIMH aHTUM€HAMHU WA O€JIKOM, TeHEPUPYEMbIM IMMYHHOH CHUCTEMOH, KOTOPBIH
crocoOeH pacro3HaBaTh, CBSA3BIBATHCS C 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 naCyanH, TRH
(THPEOTPONHMH-PUIN3HHT-TOPMOHBI), MSH (MenaHOLUT-CTUMYIHPYIOIUH TOPMOH), CTEPOHIHBIC
TOPMOHBI, TAKHE KaK aHIPOT€HbI U 3CTPOTeHbI, MENIaHOUUT-CTUMYIUpYIomui ropmoH (MSH);
(akTOpBI POCTa U KOJOHUECTUMYJIHPYIOIINE (PaKTOPBL, TAKHE KaK SHAEPMabHbIE (PaKTOPHI
pocta (EGF), rpanynounurapao-mMakpodaraibHblii KOJOHHECTUMYIHpYoLuil pakrop (GM-
CSF), tparchopmupyromue dpaxropsl 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); dakrops! pocta
¢dudbpodnacros (FGF); 6enku ¢ MeHbIIIel MOJIEKYISIPHON MACCOM, TIOJUNENTH IbI, IENTHIBI 1
NEeNTHIHBIE TOPMOHBI, TAKHE Kak OOMOE3WH, raCTPHH, TaCTPUH-PIIIM3UHT NENTU, ITOJTyYeHHbIE
U3 TPOMOOIIUTOB (DAKTOPBI POCTA;, UHTEPICHKIH U IUTOKUHBI, TAKUE Kak nHTEepeikuH-2 (IL-2),
uHTepsedknH-6 (IL-6), pakTopsl, HHrHOUpPYOIUE JEHKEMUIO, KOJOHUECTUMYIHPYIOIUH
¢dakrop rpanynonutoB-makpodaros (GM-CSF); BuTaMuHbl, Takue Kak (oyaT; anompOTEHHbI 1
TJIMKOMpOTEnHBI, Takue kKak Tpancheppun [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, U HU3KOMOJIEKYJSIPHbIE HHTUOUTOPBI, TAKHE KAK HHTHOUTOPBI
npocrar-crnenupuaeckoro MmeMopanHoro anruresa (PSMA) 1 HU3KOMOJNIEKyIIpHbIE
uHruomuropsl Tupo3uHkuHa3e! (TKI), HemenTune! vnm ar00bIe APYryue MOJIEKYJIbI,
CBSI3BIBAIOINHECS C KJIETKOU, WJIH BEIIECTBA, TaKHe Kak OnoakTusHbie monmMepsl (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 SIBJISIETCSI 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 APYTHX BUAOB.

ITpou3BOACTBO AHTUTEN, UCTIOJIB3YEMbIX B HACTOSIIIEM H300PETEHNH, BKJIIOYAET MPOLIEIYPbI
in vivo win in vitro, wiu ux komOouHammu. CrnocoObl MOTyYeHHUs TOJUKIOHATBHBIX
AHTHPELIETITOPHBIX ENTHIHBIX AHTHTEJ XOPOLIO U3BECTHBI B TAHHOHN 00J1aCTH TEXHUKH,
Harpumep, B mateHTe CLIIA Ne 4493795 (Nestor et al.). MOHOKJIOHaTIBHOE aHTUTENIO OOBIYHO
MOJIYHAOT MYTEM CITUSTHUSI KJIETOK MUEJIOMBI C KJIETKAMH CEJIe3€HKU MBILIH, KOTOpast ObLia
UMMyHH3UpOBaHa xenaembiM anturenoM (Kohler, G.; Milstein, C. (1975). Nature 256: 495-7).
ITonpoOHble pouenypsl onucansl B «Antibodies--A Laboratory Manual», Harlow and Lane,
eds., Cold Spring Harbor Laboratory Press, New York (1988), koTopast BKJIto4€Ha B HACTOSILIHIA
TOKYMEHT MOCPENCTBOM CChUIKH. B 4aCTHOCTH, MOHOKJIOHAJIBHBIE AHTHUTENA MOJYYAIOT
UMMYHH3AIHEH MBILIEH, KPBIC, XOMSKOB HIIH JIFOOOTO APYroro MIEKOMHUTAIOLIETO aHTHTEHOM,
NPEACTABISIFOIIUM HHTEPEC, TAKIM KaK MHTaKTHAsI KJIETKa-MHUIIEeHb, aHTUT€HbI, BBIACICHHbIE U3
KJIETKH-MUIIEHH, LEIbHBIH BUPYC, aTTEHYUPOBAHHBIN LIEIbHBIA BUPYC U BUPYCHBIE OSNKHU.
CruteHOIMTBI OOBIYHO CIIMBAIOT C KJIETKAMH MHEJIOMBI € HCIIOJIb30BAHHEM OIS THIICHTJTHKOJIS
(IT2T") 6000. Cauteie ruOpuABI OTOMPAIOTCA MO UX YyBCTBUTENBbHOCTH K HAT (rumokcaHTHH-
aMUHONTEPUH-TUMHH). [ HOpHIOMBI, MPOAYLHPYIOLINE MOHOKJIOHAIBHOE aHTHTEJIO, IIPUTOTHOE
111 IPUMEHEHHS B IPAKTUKE TAHHOTO N300peTeHNs], HACHTU(DHULHPYIOTCS IO UX CIIOCOOHOCTH
UMMYHOPEAKTHBHO PEarnupoBaTh C YKa3aHHBIMH PELENITOPAMH U HHTHOMPOBATh AKTHUBHOCTD
peuenTopa Ha KJIeTKaX-MULICHSX.

MOHOKJIOHAJIBHOE aHTHTEJIO, UCTIOJIB3YEMOe B HACTOSIIEM H300pETEHUH, MOXKET OBITh
MOJIY4E€HO MyTeM WHULMUPOBAHUS KYJIbTYPhl MOHOKJIOHAIBHOW THOPUIOMBI, coneprKaeit
MUTATENBHYIO CPENy, COAePKAIYI0 THOPHIOMY, KOTOpasi CEKPETHPYET MOJIEKYJIbI aHTUTEN
COOTBETCTBYIOLIEH aHTUTeHHON criennpuaHOCTU. KynbTypy MonaepKuBaroT B YCIOBHSX U B
TEYEHHE MePHOAa BPEMEHH, TOCTATOYHOT0, YTOOBI THOPUIOMA CEKPETHPOBAIA MOJIEKYJIBI
antuTena B cpeny. Cpeny, CoOmepIKallyi0 aHTUTEIO, 3aTeM COOUParoT. MOJIEKYJIbI aHTUTEN MOTYT
OBITh 3aTE€M BBIJENIEHBI XOPOIIO U3BECTHBIMU METOJIAMH, TAKUMH Kak addurHas xpomaTorpadust
¢ OenkoM-A; aHMOHHAs, KATHOHHAs1, TUAPO(OOHAST MITH SKCKIIIO3HOHHAs XxpoMmartorpadust (B

YaCTHOCTH, TI0 CPOZACTBY K Crieln(pUIecKOMyY aHTUTeHy nocie Oenka A u xpomarorpadpun Ha
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KOJIOHKE, pa3AeNsioleii MOJIEKYJIbI 10 pa3Mepy); LeHTpudyruposanue, nuddepeHnnaabHas
PacTBOPUMOCTD HITH JIF00Ast Apyrasi CTaHAAPTHAS. METOUKA OYHCTKU OEJIKOB.

Cpenpl, npuroaHble IS MPUTOTOBIICHHS JAHHBIX KOMITO3ULIMH, XOPOIIO U3BECTHBI B TAHHON
00J1aCTH TEXHUKH U KOMMEPUECKH JIOCTYITHBI, U BKIFOUAIOT CHHTETHYECKUE MMUTATEIbHbIE CPEIIbL.
Tunu4HON CHHTETUYECKOU Cpeoil sIBIIsieTCsl MUHUMAJIbHasi HeoOxonumas cpena JlynbOekko
(DMEM; Dulbecco et al., Virol. 8, 396 (1959)) ¢ noGasnenuem 4,5 r/n rimoko3ssl, 0-20 MM
rimotamuHa, 0-20% QeranbHOM CHIBOPOTKH TEJIEHKA, HECKOJIBKUX M.U. TSDKEJBIX METAJUIOB,
takux kak Cu, Mn, Fe wnu Zn, u T. 1., Win/v APYrux TSOKENBIX METAJUIOB, JOOABICHHBIX B
(dbopmMe UX CoJeil U C aHTUITEHOOOpa30BaTeNieM, TAKHM KakK OJIOK-COMOJIUMED MOJTHOKCUITHIICHA-
MOJTMOKCHUTTPOTIHIIEHA.

Kpowme Toro, nmponyuupyroiine aHTUTeNa KJIETOYHbIE JJMHAN TaKKe MOTYT OBITh CO3JIaHbI C
MIOMOIIBIO METOAOB, OTJINYHBIX OT CJIUSHUS, TAKUX KakK npsiMast Tparchopmanust B-nmumbponnrtos
onkorenHoi JIHK unm TpaHcdekius OHKOBUPYCOM, TaKUM Kak BUpyc dmmteiHa-bappa (EBV,
TaK)Ke Ha3bIBaeMbIi reprecBupycom uenoseka 4 ( HHV-4)) unu repniecBupyc, CBA3aHHBIH €
capkomoii Kanomn (KSHV). Cwm., marentsr CIITA Ne 4341761; 4399121, 4427783, 4444887,
4451570, 4466917, 4472500; 4491632, 4493890. MOHOKJIOHAJILHOE AHTUTEJIO TAKKE MOKET
OBITh MMOJIyYEHO Yepe3 aHTUPELIENTTOPHBII MENTH] HJTH TEeNTH/IBI, COAepKaiue KapOOKCHUIIBHBIHN
KOHEI[, YTO XOPOIIO U3BECTHO B AaHHOU oOnactu TexHuku. Cum., 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, aHTHpELIeNTOPHBINA NENTHI UITH
NENTUAHBIN aHAJIOT UCTIOJIB3YIOT JINOO OTAENBHO, JINOO B BU/I€ KOHBIOTaTa C MMMYHOTE€HHBIM
HOCHTEJIEM, B Ka4€CTBE UMMYHOT'€HA JUISl IOJYUEHHUSI aHTUPELeTITOPHBIX NENTHIHBIX
MOHOKJIOHAJIbHBIX aHTUTEIL.

CymiecTByeTr TakxKe psii APYTrUX XOPOIIO U3BECTHBIX CIIOCOOOB MOJMYYESHUS
MOHOKJIOHAJIbHBIX aHTUTEJ B KAUECTBE CBS3BIBAIOIINX MOJIEKYJ B JAHHOM H300pPETeHUH.
Oco0eHHO TMONE3HBIMH SIBIISIFOTCS. METOBI TIOJYUEHHUS TIOJHOCTBIO YEJIOBEUECKUX aHTUTEL.
OnHUM U3 METONIOB SIBJISIETCSI TEXHOJIOTHS (ParoBOro AUCIUIES, KOTOPask MOXKET ObITh
UCTIOJIb30BaHAa JUIsI BEIOOPA Psiia AHTUTEN YeJIOBEKa, CIIELM(PHUECKH CBS3BIBAIOIINXCS C
AHTHI'€HOM, C UCTIOJIB30BaHUEM MeTONOB adpuHHOro odoramenus. Paroseiii aucruiei ObLT
noAPOOHO OMHCAH B JIUTEPATYpe, U CO3TaHUE M CKPUHUHT OUOIHOTEeK ParoBOro mucruiest
XOPOLIO U3BECTHBI B JTAHHOH 00JIacTH 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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MOHOKJIOHAJIbHBIE aHTHTEJNA, TIOJTYYEeHHBIE METOIOM THOPUIOMBI OT IPYrOTo BHA, KPOME
YeJIOBEeKA, TAKOTO KaK MbIIIb, MOTYT OBITh TYMaHHU3UPOBAHbL, YTOOBI U30€KaTh BBIPAOOTKH aHTH-
MBILIIHBIX YEJIOBEYECKUX AHTUTEN IPU BBEICHNUH B OpraHu3M 4enoseka. Cpenu Hanbosee
pacrpoCTpaHEHHBIX METOAOB T'YMaHU3ALMU aHTUTEN - TPAHCIUIAHTALIUS 0ONacTeH,
OTIPENEISIIOINX KOMIUIEMEHTAPHOCTh U TIOBTOPHAS Mepekiianka. JlaHHbie criocoObl ObLIH
noaApoOHO omucaHbl, cM., 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), KaxapIl 13 KOTOPBIX BKJIIOYEH B TAHHBIH JOKYMEHT ITOCPEACTBOM CChUIKHU. [10THOCTBIO
YeJIOBEUECKUE aHTUTENA TAK)KE MOTYT OBITh MOJyYEHbI MyTEM IMMYHH3alIMA HMMYHOT€HA
TPAHCTEHHBIX MBIIIEH, KPOJIUKOB, 00€3bsIH WIIH APYTHUX MIIEKOTIMTAIOLINX, HECYIIUX OOJIbIINE
YaCTH TSDKEJBIX U JIETKHX LIeTel YeoBe4eckoro MMyHoraooynruHa. [Ipamepamu Takux MbILiei
spsitoTes: Xenomouse. (Abgenix/Amgen), HuMAb-Mouse (Medarex/BMS), VelociMouse
(Regeneron), cm. Takxke nateHTsl 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 CO3AHMS TaK
HA3bIBAEMBIX «XUMEPHBIX aHTUTEN», KOTOPBIE SIBJIIIOTCS] 3HAUUTENBHO MEHEE MIMMYHOTE€HHBIMU
115 yenoBeka, ueM mbimmHbie mAb (Kipriyanov et al, Mol Biotechnol. 26: 39-60 (2004);,
Houdebine, Curr Opin Biotechnol. 13: 625-9 (2002), kaxnast u3 KOTOPBIX BKJIFOYEHA B JAHHBIH
IOKYMEHT MOCPENCTBOM CChUIKH). Kpome Toro, caiiT-HanpaBiieHHbIH MyTareHe3 B BapuaOeIbHOMI
o0JacTu aHTUTENAa MOXKET IPUBOUTH K AHTUTENY C OoJiee BBICOKOH ahpPUHHOCTBIO U
cnenn(UIHOCTRIO 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)) 1 0OMeH KOHCTaHTHBIMH OOJACTSIMH
mAb MOXeT yAy4IIUTb €ro CocOOHOCTh OMOCPenoBaTh 3G GeKTOpHbIE (PYHKIIUHN CBSI3BIBAHUS
LIUTOTOKCUYHOCTb.

AHTHTENa, UMMYHOCTIEIU(PHYHBIE OTHOCUTENIPHO aHTHI€HA 3JI0KAYECTBEHHOM KIIETKH,
TAKXKE€ MOTYT OBITh MOJy4eHbl KOMMEPUYECKHM MyTEM HJIH MTOJIYYEHBI JIFOOBIM CIIOCO00M,
U3BECTHBIM CIIELHMAINCTY B TAHHON OOJIACTH TEXHUKH, TAKHM KaK, HAlIpUMEpP, METOIbI
XUMHYECKOTO CHHTE3a WM PEKOMOMHAHTHOH 3kcnpeccuu. HykiieoTrHas mocienoBaTeIbHOCTb,
KOAUPYIOIIAst aHTUTENa, UMMYHOCTIEIIN(PHYHBIE K aHTUT€HY 3JI0KAYE€CTBEHHBIX KJIETOK, MOXKET
OBITH MOJTydeHa KOMMEPYECKH, HanpuMmep, u3 0a3el faHHbIX GenBank nimm mompoOHO# Oa3bl
JAaHHBIX, IUTEPATYPHBIX MYyOIUKALMHI UITH ITyTeM OOBIYHOTO KJIOHHUPOBAHUS U CEKBEHUPOBAHUSL.

IMTomMuMo aHTHTENA, ENTUA WK OEJIOK, KOTOPBIE CBS3BIBAIOT/OIOKUPYIOT/HAIIEIEHBI HIIH

KaKUM-JIHOO ApPpyrum o6pa30M BSaHMOHefICTBYIOT C SIIUTONaMHu UJIU COOTBETCTBYHOILIIUMUA
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peLenTopamMH Ha KJIETKe-MHIIEHH, MOTYT OBITh HCIIOJIb30BAHbI B KAUECTBE CBSI3bIBAIOIIEHCS
MOJIEKYJIbI. JlaHHBIE MeNTHABI WK OEITKH MOTYT MPENCTABIIATh COOOH 000N CirydaitHbIH
NEeNTHI WU OeJIKH, KOTOPbIE UMEIOT CPOACTBO K 3MUTOINAM HIIH COOTBETCTBYIOIIUM
peuenTopam, U OHH He 00513aTeNIbHO JOJKHBI MTPUHAJIEKATh K CEMEHCTBY MMMYHOTJIOOYJIMHOB.
JlaHHBIE TENTHBI MOTYT OBITh BBIIEJIEHBI C TIOMOLIBIO TOH YK€ METOUKH, YTO HUCTIONB3YIOTCS
s antuten B (harosorom aucruiee (Szardenings, J Recept Signal Transduct Res. 2003, 23(4):
307-49). Mcnonp30BaHUE MENTHIOB U3 TAKUX CIyYaWHBIX MENTHAHBIX ONOIHOTEK MOXKET OBITh
AHAJIOTUYHBIM aHTHUTENAM U (pparmMeHTam aHTHTEN. CBS3BIBAIOIIIE MOJIEKYIIbI IIETITHAOB WITH
0eKOB MOTYT OBITh KOHBIOTHPOBAHBI WIIH CBSI3aHbI ¢ OOJIBIIMMH MOJIEKYJIAMU WA
MaTepHajaMH, TAKUMH KaK, HO He OTPaHUYMBAsICh MU, ATbOYMHH, TIOJMMED, JTHIIOCOMA,
HAHOYACTHULIA, ACHAPUMED, TIPH YCIOBHUH, YTO TAKOE MPUCOEANHEHHE MTO3BOJISIET MENTHY HITH
OeNKy COXPaHUTb €r0 aHTHI€HCBS3bIBAIOIIYIO CIEU(DUIHOCT.

IIprMepr! aHTUTEIN, UCTIONB3YEMBIX JJIs1 KOHBIOTHPOBAHHS JIEKAPCTBEHHBIX CPENICTB Yepes3
JMHKEPBI JAHHOTO U300PETEeHNs TSl JISUSHUs paka, ayTOUMMYHHOTO 3a00JIeBaHus W/ TN
WH(PEKIMOHHOTO 3a00JIeBaHMsI, BKJIIOUAIOT, HO He orpannmduBaroTcs umu, 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, mabkamnac, 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), arnmuszymab (Toumnmusymad, akrempa,
poakrempa, anTu-IL-6 penenrop), atopoanmymad (aHTH pe3yc-akrop), bannHey3ymad (aHTH-
bera-amunounn), 6azumkcumad (cumynekt, antTu-CD25 (a-uemns penenropa IL-2)),
6aButykcumab (antu-pocharnanncepun), bekrymomad (mumbockan, antu-CD22), Gennmymad
(6ennucra, mumdocrar-B, antu-BAFF), 6enpanmsymad (autu-CD125), Geprunmmymad (aHTH-
CCL11 (porakcun-1)), becunecomad (cuuaTumMyH, aHTU-CEA-CBSI3aHHBIN 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), Opsxuaymad (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), nurary3ymad 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 (3eHanakc, antu-CD25 (o-uens peuenTtopa 1L-2)),
napatymymab (antu-CD38 (tuknudeckas AJ1d-pubo3a ruaponasa), neHo3ymad (mpoina , aHTH-
RANKL), nerymomad (antu-B-nmumdoma kinerkn), nopaumomad, TOpIUKCU3yMao,
skpomekcumad (antu-GD3 ranrnmosun), sxynuzymad (commpuc, antu-CS), snodakomad (aHTu-
SHIOTOKCHUH), sapekosioMad (panopekc, MAb17-1A, antu-EpCAM), apanm3ymab (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), spnusymad (artu-ITGB2 (CD18)), sprymakcomad
(pexcomys, antTn-HER2/neu, CD3), sTapanusymab (aberpuH, aHTUMHTETPUH 0x33),
skcOnBHPYMal (MMOBEPXHOCTHBIN aHTHIeH renatuta B), ¢panonecomald (HeiiTpocmek, aHTH-
CD15), dpapanmumomab (anTunHTEpPEepOHOBBIH peuenTop), Gpapneryszymad (anTudonaTHbIi
peuenrop 1), penBuzymad (aHTU-peCTUPATOPHBIN CHHIIUTHAIBHBIN BUPYC), he3aknHyMald (aHTH-
IL-22), pururymymad (antu-IGF-1 peuenrop), pornomzymad (antu-IFN-v), popaBupymad
(TIMKOIIPOTENH MPOTHB BHpyca OemmeHcTsa), ppesoanmymad (aHTH-TGF-P), ramikcnmald (aHTH-
CD80), ranrenymab (antu-6era-amusnonn), rapummomad (antu-CD147 (6azurun)),
remty3ymad (aatu-CD33), rupertykcumad (aHTHKapOOHOBas aHrHapasa 9), rimembaryMmymad
(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), mmuupomad (MaiOCyLIMHT, aHTUKAPIUAIbHBIA 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)), nepaennmymad (antu-TGF Gera 2), nekcatymymad (antu-TRAIL-R2), nnOuBupymad
(oBepxHOCTHBIN aHTUTEH renaruta B), muaTy3ymab (antu-CD33), nykarymymab (antu-CD40),
momukcnmad (antu-CD23 (IgE-peuenTop), manatymymab (anTu-TRAIL-R1), Mmacnmumomad
(aatu-T-kjerounslil peuentop), Maty3ymad (antu-EGFR), menonmusymab (Oocarpusi, 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), MypoMoHad-CD3
(oprokion OKT3, antn-CD3), Hakonomab (anTu-C242), Hantymomad (antu-5T4), Haranmsymad
(Trcabpu, aHTH-UHTETPHH 04), HeOakymMad (aHTUIHIOTOKCHH), HeruTyMyMal (aHTH-EGFR),
HepenmuMomad (antu-TNF-a), HumoTty3ymad (tepaumm, Tepanok, antu-EGFR), Hoderymomad,

okpenuszymad (antu-CD20), onynumomad (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), marnbakcnmal (aHTHIMNOTENX0eBast KMCIIOTA), MAIUBU3YMa0 (CHHAIUKIC,
ab00CHHAKIC, AaHTH-PECTTUPATOPHBIN CUHIIUTHAJIBHBIN BUPYC), TAHUTYMyMaO (BEKTHOUKC,
ABX-EGF, antu-EGFR) , mano6akymad (antu-Pseudomonas aeruginosa), mackoynuzymad (aHTH-
IL-4), nemtymomad (teparus, antui-MUC1), nepry3ymad (omuautapr, 2C4, antu-HER2 / neu),
nekcenu3zymad (aHTu-CS), muHTyMOMab (aHTHU-aI€HOKAPIIUHOMBI AHTUT'€H), IPHIIUKCUMA0
(arTu-CDA4), npurymymad (antu-sumentuHa), PRO 140 (antu- CCRS), pakorymomad (1E10,
anTu-(N-rnukonmHeiipamunoBas kuciota (NeuGe, NGNA)-raurimosunst GM3)),
padusupymab (rmukonpoTenH npoTus OemeHcTsa), pamykupymad (antu-VEGFR2),
panuduszymad (monenTtuc, antu- VEGF-A), pakcubakymad (aHTH-cHUOMpCKast si3Ba TOKCHH,
3aIUTHBIN aHTUTEH), peraBupyMad (aHTH-LIUTOMETANIOBUPYCHBIN IIUKOTIPOTEenH B), pecnnzymad
(arTH-IL-5), punotymymad (antu-HGF), purykcumad (madtepa, purykcanmad, 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),
ceBUpyMad (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 (nefikockaH, (aHTU-NCA-90
(rpaHysOLMTAPHBIN AHTUTEH), TakaTy3ymad (antu-anbda-peronporenH), Tanonuszymad (aHTH-
UHTETpUH amnfPs), Tanmuzymad (antu-IgE), Tanesymad (antu-NGF), tammurymomad (antu-CD19),
tepudazymad (aypekcuc, (aHTH-arTIIOTHHUPYIOIUHN (akTop A), TEIMMOMA0, TEHATYMOMao
(arTu-renacuuH C), reHenmukcumad (antu-CD40), terumzymad (antu-CD3), TGN1412 (anTtu-
CD28), Tummnumymad (tpemenumymad, (antu-CTLA-4)), turatysyma0 (antu-TRAIL-R2),
TNX-650 (antu-IL-13), Tommnmusymab (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)), smzmnuzymad (HysuoH, anTu-CD3), BUTaKCHH (aHTUCOCYAUCTBIN HHTETPUH avb3),
BOJIOIMKCUMAO (AHTUHMHTETPUH 05031), BOTYyMyMad (XIOMAaCIeKT, MPOTUBOOIYXOJIEBbIA 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
MEJNIAHOMBI U COJTUIIHBIX onyxodei), J591 (antu-PSMA, Betin Koprenickas menuuHcKas
IIKOJIa JUIsl paka rmpoctathl), 225.28S [anTu-HMW-MAA (BBICOKOMOJNIEKYJISIPHBIH MeJlaHOMa
accoumnnpoBaHHbIi anTHreH), Sorin Radiofarmaci S_ R L. (Munan, Utanus) st MeIaHOMBI|,
COL-1 (antn-CEACAM3, CGM1, ot Hau. Pak Muct. CIIIA aist KOJOPEKTaIbHOTO U
xenynouHoro paka), CYT-356 (Onkonran®, nist paka mpocrarsl), HNK20 (Opa Bakc Unk. nns
pecrupaToOpHO-CHHIIUTHAIBHOTO BUpyca), nMMypaut (ot Mmmyromennkce mist HXJI), Lym-1
(aatu-HLA-DR10, ITeperpun @apm. anist oHKoJOrH4eckux 3adonepannii), MAK-195F [anTu-
TNF (dakrop Hekposa onyxonu; TNFA, TNF-ansda; TNFSF2), or A66ot/KHomn st
cencrrueckoro Tokcudeckoro moka], MEDI-500 [T10B9, antu-CD3, TRof (T knerounsiii
penentop anbga/bera), KoMIUIeKCHBIN, OT MenliMmbion MHK. 1T peakiiuu « TpaHCIIIAHTAT
npotus xo3siHay, RING SCAN [anTu-TAG 72 (cBsAI3aHHBIN C ONMyXOJIbIO MIUKONPOTEUH 72), OT
Heompo6 Kopm. mjst paka MOJOYHOH JKeJie3bl, TOJICTON KUIIKU W MPSIMOU KHUINKH |, aBUIIUAHH (
antu-EPCAM (Monexyia aare3nu SMuTeNnaibHbIX KIeTok), aHTu-TACSTD1 (kanbuneBbii
CHUTHAJIbHBIN npeobpa3oBarens 1, CBA3aHHBIN € OMyXoubio), aHTU-GA733-2 (Gernok,
ACCOLMHPOBAHHBIN € OMYXOJIbIO 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 TOJCTON KULIKY, SMYHUKOB, MPEACTATEIBHOM JKee3bl U
HXJI]; mumdpormn (Mmmynomenuke, Heto [xxepen), emapt ID10 (ITporeun du3aiin JIa0c),
onkonnM (Texknuknon Unk., Kamudopuus), ammomron (buoTpancrnant, Kanmudophust), anTu-
VEGF (I'enentek, Kamudopuus), CEAcide (Mmmynomenuke, Heto JIxxepcn), IMC-1C11
(MmKnosn, Hero [xxepen) u nerykcumad (MmKion, Heto [Lxepcn).

Jlpyrue aHTUTENa B KAY€CTBE MOJIEKYJI/JIMTAHIOB, CBS3BIBAIOIINXCS C KJIETKOH BKJIIOYAIOT,
HO HE OrPaHNYHUBAIOTCA UMH, aHTHUTENA K CIENYIOIUM aHTureHam: amuHonentuaasa N (CD13),
anHexkcuH Al, B7-H3 (CD276, paznuunsie Buabl paka), CA125 (suunukn), CA15-3
(xapumHOMBI), CA19-9 (kapumnomsl), L6 (xkapuuromsl), Lewis Y (kapunnomsr), Lewis X
(kapumHOMBI), anbda-heronporenH (kapuuHOMBI), CA242 (KOJOPEKTABHBIN), TUIALlEHTapHAS
menovnas gocdaraza (KapUUHOMBI), TPOCTAT-CrieNH(pIUecKUii aHTUTEH (pakK MPOCTATHI),
npocraruieckas KucioTHas ¢ocdarasa (pak mpocraTsl), SUAEPMaIbHBIN (pakTop pocra
(xapumaOMBI), CD2 (Gone3np Xomkkuna, HXJI mumdoma, MHOKecTBeHHAs1 Muesioma), CD3-
sncunoH (T-knerounas mumdpoma, pak JErkuX, pak MOJIOUYHOM Kele3bl, paK SUYHUKOB,
ayTOMMMYHHbIE 3a00JIeBaHMs, 3J0KauecTBeHHBIH acuuT), CD19 (3nokauecTBeHHbIe OMyX0u B-

kierok), CD20 (Hexomxkkuackas muMpoma), CD22 (neiikos, mumpoma, MHOKECTBEHHAS
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muenoma, CKB), CD30 (mmpoma Xomxkuna), CD33 (J1eiiko3, ayTonMMyHHbBIE 3a00JI€BaHNUs),
CD38 (MuoskecTBeHHast muenoma), CD40 (mumdoma, MHOKeCTBeHHAsT Muesioma, Jieliko3 (CLL)),
CD51 (meracratuueckast MenaHoma, capkoma), CD52 (nefiko3), CD56 (MenKOKIETOUHBIH pak
JIETKUX, PaK SMYHUKOB, KJIETOUHAs KapUUHOMA MepKels 1 JKUKast OIyXO0Jb, MHOKECTBEHHASI
muesomMa), CD66e (pak), CD70 (MeTacTaTUYeCKHil MOYEYHO-KJIETOYHBIA PaK U HEXOIKKUHCKAST
mMpoma), CD74 (MHO)kecTBeHHast muenoMa), CD80 (mumdoma), CDO8 (pak), MyLuuH
(xapumHOMa), CD221 (comunubie onyxonn), CD227 (pak MOJIOUHOH JKeJIe3bl, paK sSIMUHUKOB),
CD262 (HMPJI n npyrue Bunsl paka), CD309 (pak ssuaaukoB), CD326 (conunHbie OMMyX0Jn),
CEACAM3 (xonopekTalbHbIN pak, pak xenyaka), CEACAMS (kapuuHo3MOpHOHANIBHBINA
antures; CEA, CD66¢) (pak MOJIOYHOH JkeJe3bl, KOJOPEKTAJIbHBIN paKk U pak Jierknx), DLL3
(delta-momo6nwIii-3), DLL4 (delta-mono6usiii-4), EGFR (penenTtop anuaepmanbHOro akropa
pocra, pasnuuaHbie Buabl paka), CTLA4 (menanoma), CXCR4 (CD184 , reMOOHKOJIOTHS,
cosuaHble onyxouu), 3anoriauH (CD105, comunasie onyxonu), EPCAM (Monekyina aare3nu
SMUTETHANBHBIX KJIETOK, PAK MOYEBOTO Iy3bIPsi, TOJIOBBI, IIEH, TOJICTOH KHIIKH,
npexncratenbHoi xene3bl, HXJI n suaankos), ERBB2 (penentop snunepmanbHoro gakropa
pocTa 2; pak JIerKuX, MOJIO4HOH kenessl, mpocratel), FCGR1 (ayronmmyHHBIE 3a0071€BaHMs),
FOLR (peuenrop ¢onara, pak suaHUKOB), ranramo3nn GD2 (pak), G-28 (aHTUreH MIMKOININAA
KJIETOYHOH MOBEPXHOCTH, MenanoMa), uanoturt GD3 (pak), 6enku TermnoBoro moka (pak),
HERI (pak nerkux, pax sxenynka), HER2 (pak Moio4HO# jkenesbl, Jerkux u ssuuHukos), 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, Oone3Hp
Kacrenmana, IL6-3aBucumMble onyxonn), uHTerpussl (avB3, aSp1, a6p4, allp3, aSPS, avps, ans
pa3nuuHbIX BUAOB paka), MAGE-1 (kapunnomsr), MAGE-2 (kapuunomsr), MAGE-3
(xapumHOMBI), MAGE 4 (kapuiHOMBI), penenTop aHTU-TpancheppuHa (KapuuHOMBI), p97
(menanoma), MS4A1 (memOpanHOTrO oxBaTta 4-X TOMEHHBIN 4jieH 1 moacemeiicTa A,
MEJIKOKJIETOUHBIN pak jerkux, HXJI), HyKJ1eonuH, OHKOTeHHBbIH MPOoAyKT Neu (KapLuHOMBI),
P21 (xapunHomsl), maparon aHTH-(N-TIHKOJIHIHEHPAMUHOBON KUCIIOTBI, PaK MOJIOUHOM
xene3bl, MenaHoMma), PLAP-nmono6Has menounas ¢ocdarasza simuka (pak SUIHAKOB, paK STUUKA),
PSMA (onyxomu poctatsl), PSA (pak npoctarsr), ROBO4, TAG 72 (accounnpoBaHHBIH ¢
OTIYXOJIBIO TTUKOTIPOTeNH 72, AML, pak keiynKa, KOJOPEKTaJIbHbIN pak, paKk ssMuHUKOB), T-
KJIETOYHBIHN TpaHcMeMOpaHHbIi O6enok (pak), Tie (CD202b), TNFRSF10B (unen

cymepceMeiicTpa perentopos (akTopa Hekposa onyxoseit 10B, pak), TNFRSF13B (unen
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cyrmepceMeiicTBa perenTopo pakTopa HeKpo3a onyxojeit 13B, MHOkecTBEHHAst MUeNIoMa,
HXJI, npyrue sunet paka, RA u SLE), TPBG (rnmukonporeun tpodobiacra,
noyedHo-kieto4Has 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 BUIb! paka). beuin paccMOTpeHbl
HEKOTOpbIE APYTHe OMyXOJIb ACCOLMUPOBAHHbBIE 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, CBSI3bIBAIOIIUECS C KIIETKOH, O0Jiee MPennouTHTEIbHBIE AaHTUTENA, MOTYT
NPEACTABISITH COOO0H FOObIE Ar€HThI, KOTOPBIE CITIOCOOHBI CBS3BIBATHCS C OMYXOJEBBIMU
KJIETKaMU, HTHQUIUPOBAHHBIMU BHPYCOM KJIETKAMH, HH(PHUIIMPOBAHHBIE MUKPOOPTaHU3MaMHU
KJIETKaMHU, HTHQHUIUPOBAHHBIE MTAPA3UTOM KJIETKAMH, ayTONMMYHHBIMH KJIETKaMH,
AKTUBUPOBAHHBIMH KJIETKAMH, MUEJIOMTHBIMHU KJIETKAMH, aKTUBUPOBAHHBIMH T-KjieTKamu, B-
KJIETKaMU WJIA MeJJaHOLMTaMHU. boJjiee KOHKPETHO, areHThI, CBSI3bIBAIOLIUECS C KIIETKOH MOTYT
OBITh JTFOOBIMU areHTaMH/MOJIEKYJIAMHU, CITIOCOOHBIMU CBSI3BIBATHCS C JFOOBIM 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, CD85, CD86, CD87, CD88, CD89, CD90, CD91,
CD92, CDw92, CD93, CD9%4, CD95, CD9%, 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

70



10

15

20

25

30

CD158a, CD158b, CD159a, CD159, CD159¢, 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 (rnmukonpotenn Tpodobdnacra, TPBG, 5T4, Wnt-akruBupyemsiit
uHruouropHeri pakrop 1 mmu WAIF1), anenokaprumHomanantures, AGS-5, AGS-22M6,
AxrtuBuH-penientop-nogooHast kuHasza 1, AFP, AKAP-4, ALK, anea-unreprpun, ansda- v
Oerad, amuHO-nIenTHAa3a N, amutony O6eTa, penenTop aHAPOreHa, aHTUOMIO3THH 2, aHTHOMOSTHH
3, aHHeKCHH A, TOKCUH-3AIIUTHBIN aHTUTeH CUOMPCKOH S3BBI, peLIENTOp 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 (umu CAIX, kapboanrunpasa 9), CALLA, CanAg, Canis lupus
familiaris IL3 1, xapboanrunpasa IX, cepaeunsiii muozus, CCL11 (CC-motuB, xemokuHa 11),
CCR4 (peuentop C-C xemokuna tuna 4, CD194), CCRS, CD3E (sncunon), CEA
(xapumHOosMOpHroHanbHbl anTUreH), CEACAM3, CEACAMS (kapuuHOAIMOPHOHAIBHBIN
anrures), CFD (¢dakrop D), Ch4DS5, xonenucrokunns 2 (CCK2R), CLDN18 (knayans-18),
arrmotuHupyomuii gakrop A, CRIPTO, FCSFIR (peuentop KOJOHUECTUMYTHPYIOIIETO
¢axropa 1, CD115), CSF2 (xononnecTumMynupyomuii Gakrop 2, rpaHyI0LUTapHO-
MakpodaranpHbiil KoJonuectumyupyrouuii gpakrop (GM-CSF)), CTLA4 (LUTOTOKCHYECKHI
6enok 4, accounuposanssblil ¢ T-mumpormramu), onyxonespiii 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 TTUKONIpOTenH 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-nono6HbIi 6enok, cogepKammuii JOMeH
7), EGFR, EGFRII, EGFRVIII, sanoraun (CD105), peuentop sunoTenuHa B, SHI0TOKCHH,
EpCAM (Monekyna aare3nu SIUTENHANbHBIX KieToK), EphA2, snmsuanuy, ERBB2 (peuentop
snuaepMaibHoro akropa pocra 2), ERBB3, ERG (ren causinust TMPRSS2 ETS), Escherichia
coli, ETV6-AML, FAP (Genok anbda axruaiuu Gudpodnacros), FCGR1, anbda-
¢deronportenn, ¢pudpuH 11, Gera-1ienb, TONOTHUTENBHBIN JoMeH (pudbpoHekTnHa-B, FOLR
(ponatHsIii perienitop), anbha-penentop donara, ponarruapoasza, Fos-accounnpoBaHHbIT
anTureH 1, 6enok F pecnmupaTtopHO-CHHIIUTHAIILHOTO BUPYCA, CBSI3AHHBIN C 03KOTOM PELETTOp,
¢dyxozun GM1, GD2 ranrnmuo3un, G-28 (aHTUreH rIMKOJIMINAA KIETOYHOH nosepxHocTr), GD3
unanoturn, GloboH, rnmunukan 3, N-rmukonunHeipamuHoBas kuciota, GM3, a-1iens perentopa
GMCSF, dakrop nuddepenuposku pocra 8, GP100, GPNMB (TpaHncMeMOpaHHBIH
rimkonporend NMB), GUCY2C (ryanunarumknasa 2C, ryaamnuiiukiaza C (GC-C),
KUIIeYHas T'YaHMJIATIMKIIA3a, peLenTop ryanuiaaruukiasa C, penentop TepMoCTaOHIbHOTO
sutepoTokcuHa (hSTAR), Oenku TemoBoro moka, reMarrjl0THHIH, TOBEPXHOCTHBIN aHTUTeH
renaruta B, Bupyc renatuta B, HER1 (peuentop 1 smuaepmaibHOro pakTopa pocTa YeJloBeKa),
HER2, HER2/neu, HER3 (ERBB-3), IgG4, HGF/SF (¢akTop pocra renaronutos/pakTop
paccessansi), HHGFR, BUU-1, kommekc rucronos, HLA-DR (aHTureH eHKOIUTOB YeIOBEKa),
HLA-DR10, HLA-DRB, HMWMAA, xopuonuveckuii roHanorponud denoseka, HNGF,
pa3bpoc kuHaza penenropa paccestauss, HPV E6/E7, Hsp90, hTERT, ICAM-1 (monexy:a
mexkierouHon aaresuu 1), mauotun, IGF1R (IGF-1, penenrrop uncynuHOmogo0HOTO (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, avPBS), untepdepon ramma-uHIyHHpPOBaHHBIH Oenok, ITGA2,
ITGB2, KIR2D , LCK,Le, Legumain, auturen Lewis-Y, LFA-1 (anTuren 1, accounnpoBaHHbBIN
¢ ¢pyukuueir mumdormros, CD11a), LHRH, LINGO-1, nunoreiixoesas kuciota, LIV1IA, 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, MHIHOHPYIOIUI MUTPALIU0 Makpodaros, uin GakTop,
uHrnoupyromwuii rimuko3uuposanue) (GIF)), MS4A1 (memOpanHoro oxBara 4-x TOMEHHBINA

uyieH 1 noacemeiictea A), MSLN (me3orennn), MUC1 (Mucin 1, accOLMMPOBaHHBIN €
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kJeTouHo# nosepxHocThio (MUC1) mmu monumMopduslil snuTenuanbHeiii My (PEM)),
MUCI1-KLH, MUC16 (CA125 ), MCP1 (xemoTakcuueckuii 6eiok 1 moHoumToB), Melan-
A/MART1, ML-IAP, MPG, MS4A1 (6enokx MmemOpaHHOTO 0XBaTa 4-X JTOMEHHBIN MOICEMENCTBA
A), MYCN, MHeTHH-acCOMUPOBAHHBIN MTUKONIpoTenH, MuoctatiH, 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 (OKHCIE€HHBIH JUIOTPOTENH HU3KON TUNIOTHOCTH),
OY-TESI, P21, ue myrauthbiii pS3, P97, Page4, PAP, naparomn antu-(IN-

TJIMKOJTMITHEH paMuHOBOH kucioTsl), PAX3, PAXS, PCSK9, PDCD1 (PD-1, 6enok
3anporpammupoBaHHoii kietku 1, CD279), PDGF-Ra (peuenTop ¢akropa pocra TpoMOOIHUTOB
anbga-tuna), PDGFR-B, PDL-1, PLAC1, PLAP-nonoOHas menounas gocdarasa sudka,
TpoMOOLIMTapHBIN perienTop dakTopa pocta Oera, pochar-HaTpueBblii kKoTpaHcnoprep, PMEL
17, monmucuanosas kuciota d, mporenHasa 3 (PR1), pak mpencrarenbHoii sxejessl, PS
(pocharumuncepun), KIETKHA KapIITHOMBI TIPEACTATEIBbHOM Kene3bl, Pseudomonas aeruginosa,
PSMA, PSA, PSCA, rnukonporens Bupyca 6emencrsa, RHD (Rh nomunentux 1 (RhPI),
CD240), pesyc-haktop, RANKL, penenropet RANTES (CCR1, CCR3, CCRS5), RhoC, mytanT
Ras, RGS5, ROBO4, pecniupatopHo-cuHIUTHANBHBIN BUPYC, RON, Touky nHULIMAaLUH
Tpancnokanuu capkoMbl, SART3, ckinepoctun, SLAMF7 (unen cemeiicta SLAM 7), cenekTuH
P, SDCI1 (cunpekan 1), sLe(a), comatomenun C, SIP (chunrosun-1-docdar), comarocTaTus,
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
6enok, TEM1 (onyxonessrii san0Tennanbabiil 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 cynepcemeiicTa peuentopos pakTopa Hekpo3a onyxonu 10B),
TNFRSF13B (unen cynepcemeiicTa penentopos dakTopa Hekposa onyxonu 13B), TPBG
(rmukonporend Tpodobnacta), TRAIL-R1 (peuenrop 1 nuranma MHAyHUPYIOIIErO HEKPO3
anonto3 onyxonn), TRAILR2 (penentop cmeptr 5 (DRS)), acconnupoBaHHBIH C OMyXOJIBIO
KaJbLIUEBbII CUTHAJIBHBIN ITpeobpa3oBarens 2, crnernu(puaHoe sl ONMyXOJIH MINKO3WIHPOBAHUE
MUCI, peuentop TWEAK, TYRPI (rnmuxonporens 75), TROP-2, TRP-2, Tuposunasza, 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.
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B npyrom KOHKpeTHOM BapHUaHTe OCYLIECTBJIEHUsI KOHBIOTAThI “JIUTaH/, CBSA3bIBAIOLIUNCS C
KJIETKOH-JIEKapCTBEHHOE CPEJCTBO” CBSI3aHHBbIE UePE3 MOCTUKOBbIE JIMHKEPHI 10 HACTOSLIEMY
n300pETEHHIO MCIIONIBb3YIOTCS AJISl HALIGTICHHOTO JieueHus paka. LleneBbie pakoBble 3a001€BaHIS
BKJIFOYAIOT, HO HE OrPaHUYMBAIOTCS 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, MEAYJIIIO0NACTOMY, CYIPATEHTOPHAIBHYIO TPUMHUTHBHYIO HEHPOIKTOIEPMATIBHYFO
U IIUIIKOBUIAHYIO OIMYXOJIH, 3pUTEIBHYIO M TUIIOTAIAMHYIO TJIHOMY), paK MOJIOUHOH JKeJIe3bl,
KapLIMHOUJHYIO OIMYXOJIb, PaK JKEeJIYAOYHO-KUIIEYHOTIO TPAKTA, KAPLIUHOMY HEU3BECTHOTO
IIPOUCXOXKACHUS, PaK MEeHKU MaTKU, PaKk TOJCTON KUIIKH, paKk SHAOMETPUs, paK MHUILEBOAA, paK
BHETIEYCHOYHBIX JKETUHBIX TPOTOKOB, omyxojiu cemeiictea FOunra (PNET), skcrpa-uepernHyro
SMOPHOHAIBHO-KJIETOYHYIO OIMyXOJIb, PaK Ijia3, BHYTPUIIIA3HYIO MEJIAHOMY, PaK >KeITYHOTO
MY3BIPS, PAK XKENYIKA, SMOPHOHAIBHO-KJIETOYHYIO OIyXOJIb, SKCTPArOHAAAJIBbHYIO,
reCTalOHHYI0 TPO(POOIACTHYECKYIO ONYyXO0JIb, PAK FOJIOBBI H II€H, KAPLIUHOMY
runogapuHreatbHON 00JIacTH, KAPLITHOMY OCTPOBKOBBIX KJIETOK, paK MOYeK (pak MOYEYHbIX
KJIETOK), paK TOPTaHU, JIEHKO3 (OCTPhIi TUM(POOTACTHBIHN, OCTPBIA MUEJIOUIHBIN, XPOHUIECKUI
JTUM(POLUTAPHBINA, XPOHHUYECKUN MUEJIOTEHHBIH, BOJIOCATOKJIETOYHBIHN), pak Ty0 U MOJIOCTH PTa,
paK MeYeHH, paK JIETKuX (HEMENKOKJIeTOYHbIH, MEeJTKOKIeTOYHbIH), mumbomy (CIT]]
ACCOLIMMPOBAHHASI, IEHTPAJLHOM HEPBHOM cHUcTeMa, T-KieTouyHast udoma KoxH, O0JIe3Hb
XOIKKHHA, HEXOJKKUHCKAs OOJIE3Hb), 3JI0KAYECTBEHHYIO ME30TEIOMY, MEJIAHOMY, KapLINHOMY
KJIETOK Mepkessi, MeTaCTaTUYECKUI MIIOCKOKJIETOYHBINH paK LIeU ¢ OKKYJIBTHOW MEPBUYHOM,
MHO>KECTBEHHOH MHUEJIOMOH M APYTHMH IJIa3MaTHIECKUMU HOBOOOPA30BaHUSIMH, TPHOOBUIHBIN
MUKO3, MUEJIOAUCIUTACTHYECKUH CHHAPOM, MUENIONpon(epaTHBHbIE HAPYLISHHSI, paKk
HOCOTJIOTKH, HeHpobiacToma, pak MoJIOCTH PTa, PaK POTOTIIOTKH, OCTEOCAPKOMA, PaK SMYHHUKA
(sTIMTENMaNbHBINA, SMOPUOHATIBHO-KJIETOYHAS ONyXOJb,

NOTPaHUYHAS OIMYXOJIb SMYHHUKA), PAK MOKENTYA0YHON JKeJe3bl (3K30KPUHHBIHN, KapLIHHOMA
OCTPOBKOBBIX KJIETOK), PaK OKOJIOHOCOBBIX Ia3yX U MOJIOCTH HOCA, PaK MapaIiuTOBHIHON
JKEJIe3bl, PaK MOJIOBOTO UJieHa, (PEOXPOMOLIMTOMHBIN pak, pak runodusa, HOBOOOpa3oBaHUE
KJIETOK TUIA3Mbl, PaK MPENCTaTENbHON JKee3bl, padOMHOCAPKOMA, paK MPSIMOH KUIIKH, PaKk
MOYEYHBIX KJIETOK (paK MoYeK), paK MOYeYHOH JIOXaHKH 1 MOYETOYHHKA
(TIepexOIHOKJIETOUYHBIH ), paK CIFOHHBIX JKeJe3, cuHAPOoM Ce3apbl, pak KOXKH, pak KOKHU (KOXKHas
T-xnerounas mumdoma, capkoma Kanormmm, MmenaHoMa), pak TOHKOH KHIIKH,

CapKOMY MSITKHX TKaHEH, pak JKeJyaKa, pak sIMuka, TAMOMY (3JI0KaUeCTBEHHYIO), PaK
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IIUTOBHUIHOMN JKEJIE3bl, PaK YPETPBI, paK MaTKH (CapkoMa), HEOOBIYHBIN NETCKUN PaK, paKk
BJIATQJIMIIA, PAK BYJIbBBI, OMyX0Jb BunbMmca.

B npyrom KOHKpPETHOM BapHaHTE OCYLIECTBICHHUS KOHBIOTATHI “‘areHT, CBSI3bIBAIOLITUICS C
KJIETKOH-JIEKAPCTBEHHOE CPEACTBO” MO JTAHHOMY M300PETEHHUIO HCIIOJIB3YIOTCS B COTIIACHH C
KOMIO3ULIUSIMH U CIIOCOOaMH 151 JISYSHUST WM PO HIIAKTUKH ayTOUMMYHHOTO 3a00JI€BaHMUSI.
AyTOMMMYHHBIE 3a00JIEBAaHUS BKIIIOYAIOT B C€0sl, HO HE OIPAaHIYUBAIOTCS UMH, aXJIOPTUAPHIO
NPYU ayTOUMMYHHOM aKTHUBHOM XPOHHYECKOM T'€MaTHTe, OCTPBINA PACCESTHHBIN SHIe(PaTOMUEITHT,
OCTpBII reMOopparnyecKuii JenkosHedanur, 601e3Hb AIANCOHA, araMMarjo0yJIMHEMHIO,
THE3[IHYIO aJIONeNHto, OOKOBON aMHOTPOPHUECKUI CKIIEPO3, AHKIJIO3UPYIOIIHHA CIIOHIWIIUT,
antu-GBM/TBM nedpuT, antudochomuniaHeiii CHHAPOM, aHTHCHUHTETa3HbIN CHHIIPOM,
APTPHT, ATOIMHYECKYIO AJJIEPTHIO, aTOMMNYECKUH AEPMATUT, ayTOUMMYHHYIO aryIaCTHYECKYIO
aHEMHIO, ayTOUMMYHHYIO KapAHOMHOIIATHIO, ayTONMMYHHYEO T€MOJIMTHYECKYIO aHEMHIO,
AyTOMMMYHHBIH I'eaTUT, ayTONMMYHHOE 3a00JIeBaHHE BHYTPEHHETO yXa, ayTOMMMYHHBIH
muMponponnepaTUBHBIA CHHAPOM, ayTONMMYHHYIO Mepr(pepruecKyr0 HEBPOIIATHIO,
ayTOUMMYHHBIE TAHKPEATUTBI, ayTOUMMYHHBIE TOJU3HAOKPUHHBIE CUHTAOMBI TUNOB I, I 1 111,
AyTOMMMYHHBIH ITPOreCTEPOHOBBIA AEPMATUT, ayTOUMMYHHYIO TPOMOOLIUTOIIEHUIECKYIO
Nyprypy, ayTOMMMYHHBIH yBeuT, Oone3Hb bano/koHuenTpuueckuii ckiepo3 bano, cuaapom
Bederca, 6ose3up bepxkepa, snuedanur bukepcradda, cunapom biay, OyiesHbiil mempurons,
6one3np Kacimana, 6one3np Yara, CHHAPOM XpPOHUYECKON YCTAIOCTH U UMMYHHOM
IUCHYHKINH, XPOHMYECKYIO BOCTIAJUTEIBHYIO IEMUEINHU3UPYIOIIYIO ITOJIMHEBPOMATHIO,
XPOHHYECKUH PEMIUBUPYIOMUI MyJIbTH(POKAIBHBIA OCTOMUEIHT, XPOHIHUECKYIO OOJIE3Hb
JlaiiMa, XpOHHUECKYIO OOCTPYKTHBHYIO O0Je3Hb Jierkux, cuaapoM lypra-llTpayca, pyOonoByro
neMuronHyro 60J1€3Hb, TIFOTEHOBYIO 00JNIe3Hb, cuHAPOM KoraHa, X0JI0aHy0
arrIIOTUHUHOBYIO 0OJIe3Hb, NEePUIUT KOMIIOHEHTa KOMITJIEMEHTA 2, BUCOYHBIH apTEPUUT,
CREST-cunnpowm, 6one3ap KpoHa (THI HAMONATHYECKIX BOCTIAJIMTEIBHBIX 3a001€BaHNH
KUIIEYHNKA), CHHAPOM KyInHra, KOKHbIH JeHKOLUTOKIACTHYeCKUN aHruuT, 6ose3ns Jlero,
Oonesnb Jlepkyma, repretuOpMHBIN IepMaTHT, IePMATOMHO3HT, CaXapHbIH auadet 1-ro THma,
nu(y3HBIN KOKHBIM CUCTEMHBIN CKJIepo3, cuHapoM [peccepa,

IVCKOUIHYIO KPACHYIO BOJTYAHKY, SK3E€MY, SJHIOMETPHUO3, APTPHUT, CBA3AHHBINA C SHTE3UTOM,
503UHOMUIIBHBIN (HacUHT,

npuoOpeTEHHBIN OyJUIE3HBIN SMTUAESPMOJIN3 , Y3JIOBATYIO SPUTEMY, 3CCEHIINAIBHYIO CMELIAHHYIO
KPUOTJIOOYJTMHEMHIO, CHHIPOM DBaHa, MPOrPEeCCUPYIOLTYIO OCCUPULIUPYIOLTYIO
¢dubpoaucmnazuto, GudpoMuairuio, GudpomMuo3uT, GruOpPO3UPyOIUI ATHBEOJUT, TACTPHUT,

racTPOMHTECTHHAIBHBIN MeM(UTON/I, THTAHTOKJIETOYHBIH apTEPUUT, TIIOMEPYJIOHEPPUT,
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cunapom ['yanactropa, 6onesns [ 'petisca, cuanpom I nitena-bappe, sHuedanut Xamumoro,
TUPEOUAUT XalUMOTO, TEMOJIUTHYECKYH0 aHeMHUIO, ypnypk I'enom-Illonnelina, recTaliMOHHBIN
repriec, THOMHBIN TUIPAJeHUT, CHHAPOM Xbio3a (CM. aHTH()OCHOTUNIUIHBIA CHHAPOM),
THITOTaMMArjo0yIMHEMHIO, HANOMATHYECKHE BOCTATUTEIbHBIE IEMUESITHHI3UPYIOLTHE OONE3HH,
UIMOTIATUYECKUHN JIETOYHbIN (PrOpPO3, HANOMATHYECKYIO TPOMOOLIUTONEHHUYECKYIO TYPITypy (CM.
ayTOMMMYHHAasi TpoMOonUTONeHnIecKkas nypmypa), I[gA nedpponaruro (takxke donesns beprepa),
MHO3UT BKJIFOYAIOILEro Teja, BOCHAIUTEIbHYIO JEMUEIUHU3UPYIOLIYIO MTOJUHEONATHIO,
MHTEPCTULHABHBIN [IUCTUT, CHHIPOM Pa3Apa’K€HHOTO KUIIEYHUKA, FOBEHUJIbHbIN
UIMOTIATUYECKUN apTPUT, FOBEHIJIbHBIN pEBMATOUIHBIN apTpHT, Oose3nb KaBacaky,
mMuacteHuueckuii cuaapom JlamOepra-UtoHa, TeHKOUTOKIACTHUECKUH BACKYJIUT, KPACHBIN
TUTOCKHUH JTUIIA, CKIepoTHdeckuii tuinai, 6onesnp muHeiHoro IgA (LAD), 6onesns Jly I'epura
(Taxxe OOKOBOH aMHOTPOPUUIECKHI CKIIEPO3), JFOTIOUIHBINA T'eNIaTHT, KPACHYIO BOTYAHKY,
cuHIpoM Maxuna, 6one3Hp MeHb3, MUKPOCKONTMUYECKUH MOJIMAHTUUT, CHHAPOM MuJuiepa-
Qurepa, cMeaHHYO 0OJIE3Hb COENMHUTENBHON TKaHu, Mopdeto, Oonesnp Myxa-Xabepmana,
cuHApoM Makia-Yauica, MHOKECTBEHHYIO MUEJIOMY, PaCcCesHHBII CKJIepo3, MUACTEHUs IPaBuC,
MHO3HT, HAPKOJIETICHIO, HEBPOMHEIHT 3pUTENbHBIHN (00e3Hb [leBrKa), HeHPOMHUOTOHHIO,
rJIa3HOM pyOLyromuiics: meM(pUrona, Ornco-MHUOKIOHATIBHBIN CHHAPOM, aTpodudeckyto Gopmy
AyTOMMMYHHOTO THUPEOUANTA, MATUHAPOMHBIH peBMaTu3M, PANDAS (nennarpuueckue
aAyTOMMMYHHBIE TICUXOHEBPOJIOTHUECKUE PACCTPOMCTBA, CBSI3AHHBIE CO CTPEMTOKOKKOM),
MapaHeoIIaCTUYECKYI0 MO3KEUKOBYIO JIEr€HepaLiio, NapOKCU3MaIbHYI0 HOUHYIO
remMoryiobunyputo, cuaapom Ilappu PomOepra, cunnpom Iapconnaska-TepHepa, mapcrjiaHurT,
neMQpuryc, OObIYHBIN MeM(UTyc, 3I0KAYeCTBEHHYI) aHEMHUIO, OKOJIOBEHO3HBIH
sHuedanomuenut, cuHapoM POEMS, y3enkoBbIi NOMHAPTEPUHT, pEBMATHUECKAS! TIOJTUMHUATHS],
MOJIMMHO3UT, TIEPBUYHBIN OMITMAPHBIA LUPPO3 MEUYECHH, MEPBUYHBINA CKIEPO3HPYIOIIHH
XOJIAHTUT, MIPOrPECCUPYIOLIYIO BOCMAIUTENBHYIO HEBPONATHIO, IICOPHa3, ICOPUATUIECKUIT
ApTPUT, TAHTPEHO3HYIO MUOJEPMHUIO, HCTUHHYIO SpUTPOLIUTAPHYIO AIUIA3HI0, SHIe(aauT
PacmyHcena, henomen PaitHana, peuuauBUpYIOIINI TOMMXOHAPUT, CUHAPOM Peiitepa, cuHapom
0eCrOKOMHBIX HOT, (PMOPO3HBIN MEPUYPETEPUT, PEBMATOUIHBIA APTPUT, PEBMATOUIHYIO
JUXOpaJIKa, capkounos, musodpenuto, cuaapom [Imuara, cunapom [Iaummnepa, ckiuepur,
ckiepoaepMmuto, cunapom Illerpena, cnoHAUIOAPTPONATHIO, CUHAPOM JIMIIKONH KPOBU, CHHAPOM
Crunna, CHHAPOM CKOBAHHOTO Y€JIOBEKA, MOJOCTPbII OaKkTepHaIbHbIH HHPEKIIMOHHBIN
sHpoKapaut, cuaapom Cycaka, cuaapom Csura, 6oe3ubp CuaeHrama, CHMITATHIECKYHO
odranpmuro, aprepunT Takascy, BUCOYHBIN apTepUUT (TUTAaHTOKJIETOYHBIN apTEPUHT), CHHAPOM

Tonoza-XaHT, MOMEepPEeUHbIN MUETUT, SI3BEHHBIA KOJIHUT (THI HIUOMATUYECKUX BOCHIATUTEbHBIX
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3a0oneBaHuil KHIeUHNKa), HennhepeHInpoBaHHY IO O0JIE3Hb COSIMHNUTENBHOMN TKaHH,
HenudhepeHINPOBAHHYIO CIIOHANIOAPTPOIATHIO, BACKYJIUT, BUTHIIUTO, TPAHYJIEMAaTO3
Berenepa, cunapom Bunbcona, cuaapom Buckorra-Onapuya.

B npyrom KOHKpeTHOM BapHaHTe OCYLIECTBJIEHUsI CBSI3bIBAIOLIAs MOJIEKYJa, UCTIONb3yeMasi
11 KOHBIOTATa CBSA3aHHOTO Yepe3 OUC-IMHKEPHI 10 HACTOSIIEMY U300PETeHHIO IIs JICUSHHSI
WIH TPOPUIIAKTUKH ayTOUMMYHHOTO 3a00JI€BaHNs1, MOXKET OBITh, HO HE OTPaHHUYHBASICh STHM,
AHTHAJIACTUHOBBIM aHTHUTEJIOM, aHTUTENIOM AbyS MPOTHB SNUTEINATBHBIX KJIETOK, aHTUTEIOM
npoTuB Oesika 6a3aTbHOr0 MEMOPAaHHOTO KoJiiareHa Tumna [V | aHTHsinepHBIM aHTHTEJIOM;
AHTUTEJIOM K ABycrnupaibHOil HaTuBHOM JIHK; anTuTenom k ognocnupanbHoit 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; aHTU-MCV aHTUTENIOM; aHTUTEJIOM ITPOTHB
TONIOM30Mepasbl; aHTH-HeHTpodun uuTorutazmarnaeckuM (CANCA) aHTUTENIOM.

B HexOTOpBIX MPenNOUYTUTENbHBIX BAPUAHTAX OCYLIECTBJICHUs CBA3BIBAIOIAs MOJIEKYJIa JIsl
KOHBIOTaTa B HACTOSIIEM H300PETEHHH MOKET CBSI3BIBATHCS KaK C PELIEITOPOM, TaK U C
pPeLenTOPHBIM KOMILIEKCOM, 3KCIIPECCHPYEMBIM Ha MOBEPXHOCTU aKTHBUPOBAHHOTO
TuMQOoIUTa, KOTOPBIF aCCOLMUPYETCs ¢ ayTOMMMY HHBIM 3a00JeBanueM. Penenrrop mmm
peLenTOpPHBIN KOMILIEKC MOKET COZIEPKaTh WICH CylepceMeliCTBa 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-
TUn, S-TUN uin [-Tum) uiam KOHTPOJIBbHBIN OEOK KOMILIEMEHTA.

B npyrom KOHKpeTHOM BapUaHTe OCYLIECTBJIEHMs TOJIE3HbIE IUTaH b, CBSA3bIBAIOLIUECS C
KJIETKOH, KOTOPBIE SIBJISIFOTCS HMMYHOCTIELIM(PHYHBIMU JJIs1 BUPYCHOTO MII MUKPOOHOTO

AHTUT'CHA, IPCACTABJIAOT coboii T'YMAaHU3HUPOBAHHBIC UJIH YECJIOBCUCCKHUE MOHOKJIOHAJBHBIC
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aHTuTena. Mcrnonb3yeMblil B TaHHOM TOKYMEHTE TEPMHUH «BHPYCHBIH aHTUT€HY» BKJIIOYAET B
ceOs1, HO He OTPaHUYMBAETCS IMH, JIFOOOH BUPYCHBIN MENTH, TTOJTHIIENTHIHBINA O€I0K
(marmpumep, BUU gp120, BUY-nef, rmukonporens RSV F, Heiipamumunasza supyca rpumnra,
reMarJtoTUHUH Bupyca rpunmna, HTLV tax, rmukonpoTenH Bupyca npocToro repreca
(manpumep, gB, gC, gD u gF) 1 NOBepXHOCTHBIN aHTUTEH renatuta B)), cnocoOHbBIN BBI3BIBATH
UMMYHHBIH O0TBeT. CroMb3yeMblii B JAHHOM JOKYMEHTE TEPMUH «MUKPOOHBIH aHTHIeH
BKJIIOUAET B ceOsl, HO He OTPAHHYUBAETCS UMM, JIFOOOW MUKPOOHBIHN MENTH]I, MOJHUITENTH, OEJOK,
caxapu, MoJIMCaxapua UM MOJIEKYJY JTUMUAA (HampuMep, OJUIEeNTHIbI OakTepuii, rpubos,
MaTOre€HHBIX MPOCTEHUILINX UIIN APOACKEH, BKiItouasi, HanpuMmep, LPS 1 kancynpHbIi
nosicaxapun 5/8), KOTOpbId cmocoOEH BhI3BIBATE MMMYHHBIH OTBET. [IpuMepsl aHTHTE,
JNOCTYIHBIX JUIsl BAPYCHOW WJIM MUKPOOHOH MH(EKINY, BKITFOYAIOT B ceOsi, HO He
OTPaHUYHMBAIOTCS UMH, TAIMBU3YMa0, KOTOPBIN MPEACTaBIsIET COOOH I'yMaHU3UPOBAHHOE
MOHOKJIOHAJIbHOE aHTUTEJIO MPOTUB PECITMPATOPHOTO CHHIIUTHAIBHOTO BUPYCA IS JICUSHHSI
unpexuuu RSV; PRO542, kotopslii npeacrasinsiet codoit cnutoe antureno CD4 s nedenus
BHUY-ungexuuu;, OcraBup, KOTOPBIA MpeACTaBIseT cOO0 aHTUTEIIO YEIOBEKa sl JIEUSHUS
Bupyca renatuta B; [IPOTBUP, xoTopslii mpeacTasisieT cOO0H r'yMaHU3UPOBAHHOE aHTUTEIO
IgG 1 nns neuenus uuromeranosupyca; u antu-LPS anturena.

Konsbloratel “monekyna, CBA3bIBAIOIIAACA C KJIETKOM-JIEKapCTBEHHOE CPEACTBO  CBA3AHHbIE
gyepe3 OUC-IMHKEPHI TI0 HACTOSLIEMY U300PETEHHIO MOTYT OBITh NCIIOJB30BAHBI IS JICUSHHSI
UH(EKIMOHHBIX 3a00yeBaHni. JlaHHbIe HH(PEKINOHHbIE 3a00J€BaHMSI BKIIIOYAIOT, HO HE
OTpaHUYMBAIOTCS UMH, HH(pekunu Acinetobacter, aKTHHOMHKO3, apPUKAHCKYIO COHHYIO 0O0JIe3Hb
(appukanckuit Tpunanocomos), CITH/L (cuaapom mpruoOpeTeHHOro UMMYHOIEPUINTA),
amebmas, aHarmIa3Mo3, CHOUPCKYIO s13BY, HHPeKIno Arcano-bacterium haemolyticum,
APTeHTUHCKYIO0 FeMOPParudecKyro JINXOPaaKy, Ascariasis, acrepruiuies, aCTpoOBUPYCHas
uHpekuus, 6ade3nos, nnpexkunto Bacillus cereus, SakTeprabHYI0 THEBMOHUIO, OaKTepHAIbHBIN
BarmHo3, OakTepouaHyro nHpekmo, daganruauas, napekunto datinncackapuc, BK-supychyro
UH(EKIHIO, YEPHYIO Muenpa, OJaCTOLUCTHYIO I'YMAaHUCTHYECKYIO HH(PEKIIHIO, OJIaCTOMUKO3,
OOJIMBHAHCKYIO FeMOPAarun4ecKyro JIMXOpaaKy, HHpekuo doppenuei, 00Tyau3M (1 JeTCKui
00Tynmu3M), Opa3HIIbCKYIO TeMOPArudecKyro Tuxopanky, opyuunes, ungekuuto Burkholderia,
s3BY Bypyiy, KamuIuBUPYCHYIO HHPEKINIO (HOPOBUPYC U CATOBUPYC), KAMIIIIOOAKTEPHO3,
KaHAUI03 (MOHMUIINA3, MOJIOYHUIIA), OOJIE3Hb KOIIAUbUX LAPAIuH, HEeJUToNINT, Oone3Hb [llaraca
(aMepHKaHCKHI TPUMTAHOCOMO3), LIIAHKPOHI, BETPSIHYIO OCITY, XJIaMHUIHIO, HHPEKLIUIO
Chlamydophila pneumoniae, xonepy, XxpoMobaacTOMUKO3, KJIoHOpx03, nHpekuuto Clostridium

difficile, KOKCHINOIOMHKO3, aMEPUKAHCKYIO TOPHYIO KJICHIEBYIO JIMXOPAIKY MPOCTYAY (OCTPBIiA
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BUPYCHBIN pUHO(APHHTHUT; OCTpBIH HACMOPK), Oone3Hp Kpefindenpara-Axoda, koHro-
KPBIMCKYIO [€MOPPArHueCKyI0 JIMXOPAAKY, KPUITOKOKKO3, KPUIITOCTIOPUANO3, KOKHBIE
MUTPUPYIOLIHE JUYMHKY, LUKJIOCTIOPHA3, IUCTUKEPKO3, LIMTOMETAIOBUPYCHYIO HH(EKLIHIO,
nuxopanky [enre, nuenrameduas, qudreputo, nudunodocpuas, IpaKyHKyIHas3,
reMOParu4ecKyro JTUXOpanky I007J1a, IKHHOKOKCO3, SPJIUXHO3, SHTEpOoOHO03 (OCTpUYIHAS
UH(EKIHsT), SHTEPOKOKOBYIO HH(EKLINIO, SHTEPOBUPYCHYIO HH(PEKIIHIO, STTHIeMUIeCKui TH(,
spurpemuyro napekuuto (Ilsras 601e3Hb), BHE3AMHYIO SK3aHTEMY, (pacluoyoncuas, (Gaciruonos,
(aTanbHyIO ceMeitHyto Oecconnuly, Grmapuas, numesoe otpasienue Clostridium perfringens,
cBOOOIHO KUBYIIYIO aMeOHYI0 nHpekiuro, nHpekunto Fusobacterium, ra3oByro raHrpeHy
(Clostridial myonecrosis), reotpuxo3s, cuaapom I epcrmanna-IlItproccnepa-llletinkepa,
ruapiuas, 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
CHHPOM, reMOpparuueckas JUX0paaKa ¢ MOYe4HbIM CHHAPOMOM, remnaTut A, renatur B,
renatut C, renatut D, renarut E, npocToli reprnec, rucTomiasMos, aHKIJIOCTOMHYO0 HHPEKIHO,
OOKaBUPYCHYIO MH(PEKIIMIO YeOBEKA, SPJINXHNO03 UYEIOBEKa, IPAHYJOLUTHBINA aHAIIa3MOC
YeJI0BEKa, METAMTHEBMOBUPYCHY IO HH(EKLIHIO, MOHOLIMTAPHBIN 3PJIUXHO3 YeJIOBEKa,
NanuUIOMaBUPYCHYIO MH(PEKIIHMIO YeJIOBEKa, BUPYCHYIO MaparpyIlno3Hy0 HHPEKLHIO YeI0BeKa,
TUMEHoJIena3, HHPEKIIMOHHBIH MOHOHYKJIE03 (MOHO) BUpyca DniuTeiiHa-bapp, rpumm,
usocnopuas, bonesns Kasacaku, keparur, nnpekuuro Kingella kingae, kypy, nuxopaaky Jlacca,
neruoHees (6one3ns Jlernonepos), neruonemnes (muxopanka [ToHTHak), TedIIManmos,
MPOKa3y, JIENTOCIHPO3, TUCTEPHO3, Oone3ns Jlaiima (6oppennos Jlalima), numdarmueckuii
¢busapros (cnoHoBast 60J1e3Hb), TUM(POLUTAPHBII XOPHOMEHHHTUT, MAJISIPHIO, MapOYypPreKyro
reMOPParu4ecKyro JUXOPaaKy, KOpb, MenroA03 (0oe3Hp YUTMOpPA), MEHUHTHUT,
MEHUHTOKOKOBYIO 00JIe3Hb, METATOHUMO3, MUKPOCTIOPHIMO3, KOHTArHO3HBIH MOJUTIOCK,
MApOTHT, MBIIIUHBINA TH( (FHAEMHUYECKUH TH(} ), MUKOTUIA3MEHHYIO ITHEBMOHHIO, MULIETOMY,
MHa3, HEOHATAJIbHBIH KOHBIOHKTUBUT (O TAIBbMHSI HOBOPOXKAEHHOTO), (HOBBIH) BApUAHT
oonesnu Kpeitrudenbnaa-Axoda (vCID, nvCID), Hokapano3, OHXOLEPKO3 (pedHast CIenoTa),
NapaKOKIUANONI03 (F0’KHOAMEPUKAHCKUN OJIACTOMHKO3), TAParOHUMO3, MacTepeIies,
Pediculosis capitis (ronosusie Bmu), Pediculosis corporis (Bmu Tena), Pediculosis pubis
(;1oOkOBBIE BIIM, KpaOOBBIE BIIN), BOCMAJICHNE TA30BbIX OPTaHOB, MEPTYCHUT (KOKJIIOI), YyMY,
ITHEBMOOKOKKOBYI0 WH(EKLHIO, MHEBMOLMCTHYIO THEBMOHHIO, THEBMOHUIO, MTOJTUOMHEJIHT,

uHpekuuto Prevotella, mepBudHbIi aMeOHBIN MEHUHTOAHIE(DATHUT, TIPOTPECCUPYIOIIYIO
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MHOT'00YaroByIO JIeHKosHIIe(aNTONaTHIO, ICUTTAKO3, TUX0paaky Q, OeleHCTBO, TMXOPaAKY OT
KPBICMHOTO YKYyCa, PeCIUPaTOPHO-CHHLUTHAIBHYIO BUPYCHYIO HH(EKLHIO, PUHOCIIOPUINO3,
PUHOBUPYCHYIO HHEKLNIO, PUKKETCHO3HYIO HH(PEKINO, pUKLIUTO3HYIO OCpPY, JTUXOPAIKY
noauHbl Pudt, narHuctyro nmuxopanky CKagucThIX rop, pOTaBUPYCHYIO HHPEKLHIO, KPACHYXY,
canbmoHesuies, OPBU (ocTpblii pecipaTOPHBIN CUHAPOM), YECOTKY, IMUCTOCOMO3, CETICHUC,
miresuies (OanwuIsipHas AM3eHTepust), onosickiBarouii iumaii (Herpes zoster), HaTypaJibHYIO
ocny(Variola), cmopoTpuxo3, cTadhUIOKOKKOBOE MUIIEBOE OTpaBIIeHUE, CTA(QUIOKOKKOBYIO
UH(EKLHUI0, CTPOHIHIIONI03, CU(PHIIKC, TEHHA3, CTONOHSK, IEPMATOMHKO3 OOPOJIBI M YCOB
(nceBnoOILTUKYTUT BOJIOC OOPOABI), TPHOKOBOE MOPAKEHNE BOJIOCUCTON YacTH (IEPMaTOMUKO3
BOJIOCHCTOH YaCTH TOJIOBHI), AEPMATOMHKO3 IIAAKOH KOXKH (CTPUTYIIMH JUIIAHN Tena), MaXOBbId
JAepMaTOMHUKO3 (TTaXOBBIH 3y[), ONOSCHIBAIOLINH JHUIIAN (CTPUTYINUH JUIIAN PYK), YEPHBIT
numai, rpubkoBoe 3a00J1eBaHIE HOT (CTOMA CIOPTCMEHA), AePMATOPHUTHBIH OHUXOMHKO3
(oHMXOMEKO3), oTpyOeBuanbIil mumaii (Pityriasor versicolor) , Tokcokapos (ria3Hble
MUTPUPYIOLIHE JUYMHKHN ), TOKCOKapO3 (BUCLEPAIbHbIE MUTPUPYIOLIHE JTUIHMHKH),
TOKCOILTa3MO3, TPUXHHEIIE3, TPUXOMOHHA3, TPUXYPO3 (BJIACOraB), TYOEpKyIe3, TyJIIpeMus,
uHpekuuto Ureaplasma urealyticum, BeHECY3IbCKUHN JIOMIATUHBIN SHIE(PATHUT, BEHECYIITBCKYIO
reMOopparu4ecKkyro JIMXOPaaKy, BUPYCHYIO MHEBMOHHMIO, Tuxopanky 3ananHoro Huma, Oenyro
neenpa (Tinea blanca), nceBrnoTybepkyne3nyro nHpeknuo Yersinia, HepCUHUO3, KENTYIO
JHUXOPaaKa, 3MTOMUKO3.

MouJiekyibl, CBSI3bIBAIOIIUECS C KJIETKAMH, KOTOpPbIE, Kak 0oJiee MpeanoYTUTENbHO,
SIBJISIFOTCS] AHTUTEJIAMH, OTMCAHHBIMU B TAHHOM MATEHTE, MPOTUB MATOMCHHBIX [ITAMMOB
KOTOpbIE BKJIIOYAIOT B ce0sl, HO HE OrPaHMYMBAIOTCS UMH, AHTUTENA TIPOTHB MMATOT€HOB
Acinetobacter baumannii, Actinomyces israelii, Actinomyces gerencseriae u Propionibacterium
propionicus, Trypanosoma brucei, BUY (Bupyc nmmyHoneduuura 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, pox Campylobacter, o0praHO
Candida albicans u npyrue Buasl Candida, Bartonella henselae, rpynmna 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 KJICHIEBOM JIMXOPAIKH, PUHOBUPYCHI, KopoHOBUPYCHI, CJD npuoH,

BUPYC KOHIO-KPBIMCKO# reMopparuueckoii tuxopanku, Cryptococcus neoformans, pon
Cryptosporidium, Ancylostoma braziliense; pasaoodpa3subie nmapa3utsl, 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, sHTepoBHpYCH, 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 uenoseka, Ehrlichia ewingii, Anaplasma phagocytophilum,
MeTarHeBMOoBHpYC uenoBeka, Ehrlichia chaffeensis, Bupyc manmnomsl uenoBeka, BUPYC
napauHQroeHb! yenoseka, Hymenolepis nana u Hymenolepis diminuta, Bupyc Dmureiina-
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
koHTaruo3noro mojrocka (MCV), Bupyc maporura, Rickettsia typhi, Mycoplasma pneumoniae,
pa3HooOpa3Hble mpencTaBuTenu dakrepuii (Actinomycetoma) u rpudkos (Eumycetoma),
napasuTapHble 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, mOJIHOBUPYC, 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 nuxopaaku
nonunel Pudr, Rickettsia rickettsii, potaBupyc, BUpyc kopeBoit kpacHyxu, Salmonella genus,
kopoHaBupyc SARS, Sarcoptes scabiei, pox Schistosoma, pox Shigella, Bupyc BeTpsiHO#t OCTIBI,
Variola major wnu 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 wiu Toxocara cati, Toxoplasma gondii, Trichinella spiralis,
Trichomonas vaginalis, Trichuris trichiura, Mycobacterium tuberculosis, Francisella tularensis,
Ureaplasma urealyticum, Bupyc BeHeCya1bcKOTO 3HIIe(hanuTa jomazaeii, Vibrio colerae, Bupyc
Guanarito, Bupyc 3anagaoro Huna, Trichosporon beigelii, Yersinia pseudotuberculosis, Yersinia
enterocolitica, Bupyc »enrtoii quxopanku, 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.; maroreHabie rpruOKu
(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); vmu reasMuHTBI
(Schistosoma japonicum, Schistosoma mansoni, Schistosoma haematobium, ¥ aHKUJIOCTOMBI).
I[pyrI/Ie AHTUTECJIA B KAYCCTBE JIMTAHAOB, CBA3BIBAOIIUXCS C KJIIETKAMU, UCIIOJIb3YEMBbIC B
JaHHOM I/1306peTeHI/II/I AJI JICUCHUA BUPYCHBIX 32160J'IeBaHPIfI, BKJIFOYArOT, HO HEC OIrPaHUYNBArOTCsA
HMH, aHTHUTEJIA TPOTUB aHTUTCHOB MATOINCHHBIX BUPYCOB, B TOM YUCJIC B KAYCCTBEC
HeorpaHnunBaromux npumepos: Poxyiridae, Herpesviridae, Adenoviridae, Papovaviridae,
Enteroviridae, Picornaviridae, Parvoviridae, Reoviridae, Retroviridae, Bupychl rpurmnra, BUPYChI
MaparpuIina, NapoTUT, KOpb, PECIMPATOPHO-CUHLIUTHUAIIBHBIN BUPYC, KOPbEBast KPACHYXa,
Arboviridae, Rhabdoviridae, Arenaviridae, He-A/ue-B Bupyc remarura, Rhinoviridae,

Coronaviridae, Rotoviridae, onkoBupyc [Takoii kak, HBV (remarouemmonspaasi KapLIMHOMA),

82



10

15

20

25

30

HPV (pak meiiku MaTKH, pak aHaJbHOTO KaHaja), aCCOLMMPOBAHHBIN ¢ capkoMoit Kamomu
repnesupyc (capkoma Kanomrn), Bupyc dmureiina-bapp (HazodaprHreaabHas KapLMHOMA,
muMpoma bepkutra, nepsudHas aMMdoma LEeHTpanIbHOH HepBHOI cuctembl), MCPyV (pak
kieTok Mepkennb), SV40 (Bupyc obesbsia 40), HCV (renarouemmonsipHas kapuunaoma), HTL V-1
(T-knerounblii Jeiko3/mMdoma B3pOCIbIX)|, IMMyHHbIE PACCTPONCTBA BBI3BAHHBIE BUPYCOM:
[TakuM Kak BuUpyc nummyHonedunura yenoseka (CITM/I)]; Bupyc neHTpaibHON HEPBHON
cuctemsl: [Takoii kak, JCV (nmporpeccupyrorasi MyibTrdoKanbHas jgeiikosnuedanonarus), MeV
(momocTpeIii ckIepo3upyromuii neiikosHnedanut), LCV (umdounTtapHsiii XOPUOMEHUHTHT),
Arbovirus encephalitis, Orthomyxoviridae (Bo3moxHo) (Encephalitis lethargica), RV
(6emencrro), Bupyc Chandipura, reprnieBUpyCHBIN MEHHHTUT, cUHApoM Pamces-Xanra Tum 11,
NOJMBUPYC (TIOTHOMHENUT, TOCT-1ToJIH0 cuHApoM), HTLV-I (Tponnyecknii cnacTU4ecKui
napamnapes)]; uuromerangosupyc (Cytomegalovirus retinitis, HSV (repnerudeckuii kepatur)),
KapIuOBacKyJSIpHBIN BUpycC [Takol kak CBV (nmepukapaut, MUOKapAWT)]; pecriupaTopHast
CHCTEMHas1/0CTpast BUpyCHasl Ha30(apuHraibHas/BUPYCHAst THEBMOHMS: [BUpYC DmniuTeiiHa-bapp
(nadexuns EBV/undexunoHHbIii MOHOHYKIIE03), IuTOMeTajgoBupyc; SARS kopoHaBupyc
(TspKenbIil ocTphIN pecnipaTopHblil cuHapoM) Orthomyxoviridae: Bupyc rpurnmna A/B/C
(TpunI/NTHYMI TPUII), MAPAMUKCOBUPYC: BUPYCHI Maparpunma yejaoseka (maparpum), RSV
(pecnmpaTOpHBII CHHIMTHAIBHBIA BUpYC YenoBeka), hMPV]; Bupyc numeBapuTeIbHOMN
cuctembl [MuV (mapoTHT), HUTOMETAJIOBUPYC (IIUTOMETaIOBUPYCHBIN 330(DaruT); aIeHOBUPYC
(ameHOBHpYCHAst HH(EKIHS ), POTABUPYC, HOPOBHUPYC, aCTPOBUPYC, KopoHaBupyc; HBV (Bupyc
renatura B), CBV, HAV (Bupyc renarura A), HCV (Bupyc renarura C), HDV (Bupyc renarura
D), HEV (Bupyc renarura E), HGV (Bupyc renarura G)]; yporeHuTanbHeli BUpyC [Hanpumep,
Bupyc BK, MuV (maportur)].

B cooTBeTcTBHH C ele OHOM LENbI0 HACTOsIIee H300pETEHHE TAKXKe OTHOCHUTCS K
(bapMareBTHUECKUM KOMITO3HLHSIM, COAECPIKAIIIM KOHBIOTAT IO U300PETEHUIO BMECTE C
(bapMareBTHUECKH TPUEMIIEMBIM HOCUTEJIEM, Pa30aBUTENEM UM BCIIOMOTATENIbHBIM BEIIECTBOM
IUIS JIEYeHUs] PaKoBbIX 3a00seBaHuil, NHPEKUNH N ayTOMMMYHHBIX paccTpoiicTs. Criocod
JIeUSHHsI PAKOBBIX 3a00JeBaHNH, MHYEKIUH 1 ayTOUMMYHHBIX PACCTPOICTB MOKET
NPUMEHSITHCS Ha TIPAKTHKE 1N VItro, in vivo nix ex vivo. IlpumMeps! nmpuMeHeHus in vitro
BKJIFOYAIOT 00pa0OTKy KJIETOYHBIX KYJBTYP AJIsl YHUUTOKEHUS BCEX KIIETOK, 32 UCKITIOUEHHEM
JKEJIAEMbIX BAPHAHTOB, KOTOPbIE HE SKCIPECCHPYIOT LENIEBON aHTUIeH; UM YHUITOXEHUS
BAapPHAHTOB, KOTOPbIE SKCIPECCUPYIOT HEXeNaTeIbHbIH aHTUTEH. [IpIMephl NCTIONB30BAHUS €X
VIVO BKITIOHAIOT 00paboTKy reMonosTHYecKux cTBojioBbix Kietok (HSC) nepen BbimonHeHnEM

tpancmiantaiuu (HSCT) onHOMY 1 TOMY ke MALUEHTY JJIS YHHUYTOKEHUSI OOJIbHBIX HITH
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3JIOKA4eCTBEHHBIX KJIeTOK. Hanpumep, KIIMHIUECKOE JIEUeHHE €X VIVO ISl YAaJeHUs
OTIYXOJIEBBIX KJIETOK MJIH JIMM(POUAHBIX KJIETOK U3 KOCTHOTO MO3ra Mepen ayTOJOTHIHOM
TPaHCIUIAHTALMEH NPY JICYCHUH PaKa WM IPH JIEYEHUH ayTOUMMYHHOTO 3a00JI€BaHUS, MITH JIsI
ynajeHus: T-KJIeTok u Apyrux JUMQpOHUIHBIX KJIETOK U3 aJJIOTEHHOTO KOCTHOTO MO3Ta WIJIM TKAHH
10 TPAHCIUIAHTALIUH JUIS TOTO, YTOOBI MIPENOTBPATUTE 3a00JI€BaHUE TPAHCIUIAHTAT ITPOTHUB
XO35IMHA, MOYKHO OCYIIECTBIISITH CIEAYIOINM 00pa3oM. Y MauueHTa Wi APYroro 4ejJoBeKa
OTOMPAIOT KOCTHBIN MO3T, a 3aTeéM UHKYOUPYIOT B Cpele, CoOAepsKallei ChIBOPOTKY, K KOTOPO
N00aBIISIIOT KOHBIOTAT MO M300peTEHHI0, B IUana30He KOHIeHTpaluii oT okojio 1 mM g0 0,1 MM,
B Te€YeHHe OT 0KkoJo 30 MUHYT 110 okoJio 48 yaco mpu Temneparype okoso 37 °C. Tounrble
yCJIOBUSI KOHLIEHTPALIUU U BpeMsi MHKyOaluu (= 103a) JIETKO ONPEAeSIOTCS
KBaT(pUUIUPOBaHHBIMU BpadaMH. [lociie nHKyOaunu KJIETKH KOCTHOTO MO3Ta MPOMBIBAIOT
CpenoH, copepskallei CbIBOPOTKY, M BO3BPAILAIOT MALUEHTY BHYTPUBEHHON HH(]Y3HeEH COTIIacHO
U3BECTHBIM MeToAMKaM. B Tex ciyuasx, Kkorja naluyueHT NoJydaeT Apyroe jJeueHue, Takoe Kak
KypC aONATUBHON XMMHOTEPAINU WK O0JIydeHHE BCETO Tella MKy BpeMeHeM cOopa KOCTHOTO
Mo3ra u perHdpysueri 00paboTaHHBIX KJIETOK, 00paboTaHHBIEC KJIETKH KOCTHOTO MO3Ta XPaHSIT
3aMOPOKEHHBIMU B JKUIKOM a30T€ C UCMOJIb30BAaHUEM CTAHAAPTHOIO MEIULIMHCKOTO

000OpyIOBaHHSI.

JIJEKAPCTBEHHBIE CPEJICTBA/LHIUTOTOKCHUYECKHUE AI'EHTBI JIA
KOHBIOI'MPOBAHUA

JlekapcTBeHHBIE CPENCTBA, KOTOPBIE MOTYT OBITh KOHBIOTMPOBAHBI C MOJIEKYJIOH,
CBSI3BIBAIOIIEHCS C KJIETKON, HACTOSIIETO H300PETEeHNS, MPENCTABIISIIOT COOOH
HU3KOMOJIEKYJISIPHBIE JIEKAPCTBEHHBIEC CPEACTBA, BKIIOUAIOIINE B Ce0sl IUTOTOKCUYECKHE
areHThI, KOTOPbIE MOTYT OBITh CBSI3aHBI C MIIH TOCJIE UX MOIU(UKALINN JIs1 CBSI3bIBAHUS C
areHTOM, CBSI3bIBAIOIUMCS C KIETKOH. TepMHH «HU3KOMOJIEKYJISIPHOE JIEKAPCTBEHHOE
CPEACTBOY» MIMPOKO UCTIONB3YETCS B HACTOSIIEM JOKYMEHTE JUIsi 0003HAUEHUS] OPraHIMYECKOro,
HEOPraHUYECKOro WM METAJUIOOPraHUYeCKOro COeANHEHUs, KOTOPOE MOKET UMETh
MOJIEKYJSIPHYIO Maccy, Harpumep, oT 100 no 2500, Sonee moaxozmsmyto ot 200 mo 2000.
HuskomonekyssipHbIe JIeKapCTBEHHBIE CPENCTBA XOPOLIO OXapaKTEPHU30BaHbI B TAHHON 00NacTH
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 CPEICTBA U T, KOTOPBIE MOTYT CTaTh U3BECTHBIMU
JIEKaPCTBEHHBIMU CPEACTBAMHU.

JlekapcTBeHHbIE CPENCTBA, KOTOPBIE M3BECTHBI, BKIFOYAIOT B ce0s, HO HE OTPaHUYHBAIOTCS

MU

2
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1). XuMHOTEpaneBTHYECKUE areHThl: a). ANKIJIUPYIOIIHE areHThl: TAKUE, KaK a30THUCThIE
UTIPUTHL: XJI0pamOyIiI, xjopHadasuH, nukiodochamun, nakapdbasuH, 3CTPaMyCTHH,
udochamua, MEXIOpPETAMHUH, MEXJOPITAMUH OKCUJI THAPOXJIOPHI, MAHHOMYCTHH,
MUTOOPOHUTOJI, MeNb(asiaH, MUTONAKTOJ, MUMOOPOMaH, HOBeMOUXHH, ()EHECTEPUH,
NPEeAHUMYCTHH, THOTeNa, Tpodochamun, yparmnbHerid unput, CC-1065 (Bimouas ero
CHHTETHUYECKHE aHAJIOTH aJ103€JIe31H, Kap3eJIe3UH 1 OU3eNe3HH);, TyOKapMHULIUH (BKJIFOUAsT
cunternueckue ananorn, gumepbl KW-2189, CBI-TMI u CBI); numeps! 6eH3011a3emuHa
(marmpumep, numepsl nupponodenzoanaszenuHa (PBD) wmu TomaiiMuiHa,
WHIOJIMHOOEH30IHAa3ENTMHOB, UMUIa300€H30 THATNA3ETIHHOB HITH
OKCa30JMINHOOCH30JMa3eTIMHOB ); HUTPO3OMOUYEBHHBIL: (KapMYCTHH, JIOMYCTHH, XJIOPO30TOLIHH,
($boTeMyCTHH, HUMYCTHH, PpAHUMYCTHH); alKuiICyiIb(oHaTsl: (Oycynbdan, TpeocynbdaH,
uMnpocysbpaH U MUNOCyab(an); TpuaszeHsbl: (nakapOa3nH); IIIATHHOCOAEP KAIINE COSIMHEHUS:
(kapOoruTaTHH, UCIUIATHH, OKCAHUIUIATHH ), a3UPUANHBI, TAKHE KaK OeH30/10Ta, KapOOKBOH,
METypeaona 1 ypeaona; STHICHUMHUHbBI 1 METHIAMEJIAMIHBI, BKITFOYast aJITPETAMUH,
TPUSTHWIIEHMENAMUH, TpusTHIeHpochopamu, TpusTHIeHTHODOChOpaMu 1
TPUMETHJIONIOMENAMHH |; ) pacTHTENbHBIE ATKAJIOU/IBL TAKHUE KaK aJIKaJouabl OapBHHKA:
(BUHKPUCTHUH, BUHOJIACTUH, BUHIE3WH, BHHOPEJIOWH, HABEJIOWH); TAKCOUBI: (MTAKITUTAKCE,
JOLETaKCON) U uX aHaiory, Mmadtansunonnsl (DM1, DM2, DM3, DM4, maiiTaH3uH U
AHCAMUTOLIMHBI) M UX AHAJIOTH, KpUNTOQHUIIUHBI (B YACTHOCTH, KpUNTOQUIUH | 1 KpuntopuunH
8); SMOTHJIOHBI, 3JIeyTepOOHH, TUCKOAEPMOIIUA, OPHOCTATHHBI, AOJOCTATHHBI, AYPUCTATHUHEI,
TyOyJIM3UHBL, 11e(aOCTATHHBL, MTAHKPATUCTATHH, CAPKOJUKTHH, CIIOHTUCTATHH, C). HHTHOUTOPBI
JHK-Tononsomepaspl: Takue Kak [3nunoao¢uuiesl: (9-aMHUHOKAMIITOTEIMH, KAMIITOTELINH,
KPHUCHATOJI, TAYHOMHMLIMH, 3TOMO3H 1, 3Torno3us pocdar, MpUHOTEKAH, MUTOKCAHTPOH,
HOBAHTPOH, PETUHOEBbIE KUCIIOTHI (PETHHOJIBI), TEHUTIO3H]I, TOTIOTEKAaH, 9-HUTPOKAMIITOTELIH
(RFS 2000)); muromuuunaer: (Mutomuiiud C) u ero ananoru]; d). aHTU-MeTabONIHUTEL: TAKHE KaK
{[anTH-onaTer: mHrHONTOPEI DHFR: (METOTpEKCAT, TpUMETpPEKCaT, JEHONTEPHH, ITEPONITEPHH,
aMHUHONTEPUH (4-aMHUHONTEPOEBAsl KUCJIOTA) HITH IPYTrUe aHaJIoTH (POTMEBOH KHCIIOTHI),
uHruouropsl IMP-nernaporenassr: (MUKO(pEHOIOBas KUCIOTA, THa30(ypPHH, pHOAaBUPHH,
EICAR); nHrubutops! pubOHYKIEOTHAPENYKTA3bl: (THAPOKCUMOYEBUHA, Ne(epoKcaMuH)];
[aHAJOTH MUPUMUANHA: aHAJIOTH ypauuia: (AaHIUTAOWH, a3allUTUINH, 6-a3aypHIvH,
karenutabun (kcenona), kapModyp, nurapabuH, TUIE30KCYPUINH, TOKCH(ITYypUIUH,
sHOIMTAOUH, S-pTopypamii, GIOKCYPHINH, pPATUTPEKCE ] (TOMYIEKC)); aHAIOTH [IUTO3HHA!
(uurapabun, nuTo3MHApaObUHO3U N, iynapabuH); aHajaoru nypuHa: (a3atuonpud, guynapadus,

MEpPKANTOMypPHH, THAMHUIIPHH, THOTYaHWH)|; TIOTIOJTHUTEh 3anaca (POJTHEBOM KUCIOTHI, TAKOU
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KakK (PpOJMHOBAS KUCIIOTA}; €). TOPMOHAJIbHBIE TEPAITMU: TAKUE KaK {aHTarOHUCTBI PELIETITOPOB:
[aHTHACTPOTEHBI: (MerecTpol, pajokcuden, Tamokcuden), aronuctsl LHRH: (rockpkiuH,
JEUPOJIH] alleTaT); aHTHAHAPOTeHbI: (OnKanyTaMua, GIyTaMul, KaTyCTEPOH, JPOMOCTAHOJIOH
MPOMHOHAT, 3ITUTHOCTAHOJ, TO3E€PEINH, JEUITPOIHI, MEMTUTHOCTAH, HUJIYTAMU, TECTOJAKTOH,
TPWJIOCTAH U APYTHe HHIMOUTOPHI aHAPOTEHOB)]|; pETHHOU b/ IEbTOU/IBL: [aHAJIOTH BUTAMHHA
D3: (CB 1093, EB 1089 KH 1060, xonekansuudepo, sprokaisuudepor); GoroauHaMuaecKas
tepanus: (BeprenopduH, ¢pranonuanud, GoToceHcndbmmmu3arop Pc4, neMeTOKCUTUITOKPEIITHH
A); uutokussl: (uHTEpdepoH-anbda, uarepdepon-ramma, paxkrop Hekposa omyxoneit (TNF),
Oenku uenoBeka, copepskamue noMeH TNF)]}; f). maruburope! kunasel, Takue kak BIBW 2992
(antu-EGFR/Erb2), umatunud, redputnand, neranranud, copadeHnd, nazaTuHNO, CyHUTHHHO,
3pJIOTUHUO, HUIOTHHHO, TanmaTuHuO, akCUTUHUO, mazonanud. BanneTannd, E7080 (antu-
VEGFR2), mymOputunud, nonatuautd (AP24534), apernnud (INNO-406), 603ytunud (SKI-
606), kabo3anTHHUO, BUcMoerud, naumapud, pykcomutuand, CYT387, akcutuHuO, THBO3aHUO,
copadenud, OeBannszymad, nerykcumad, Tpactysymad, paHuOuzymad, maHUTyMyMao,
ucnmHecuot; g). marudutops! noau( AJlP-pudozo)nomumepassl (ITAPII), Takue kak onanapuo,
HUpanapud, nHUIapuo, Tanasonapud, senunapuod, senunapud, CEP 9722 (uedanon), E7016
(Ouzan), BGB-290 (beul en), 3-amuHoOeH3aMu T,

h) aHTHOMOTHKY, TakKe KaK SHEJUIMHOBbIE AaHTHOMOTUKH (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 TMHEMHULIUH A U
NE30KCUANHEMULIUH; 3CTIepaMULInH, kenapuuant, C-1027, ManypomnenTrH, a Takke
HEOKap3WHOCTATHHOBBIH XpOMO(Op U POICTBEHHBIE XPOMOIPOTEHHOBBIE XPOMODOPHI
SHEIMUHOBBIX aHTHOOWOTHKOB), aKJIAIIMHOMH3HHBI, AKTHHOMULIUH, ayTPAMULINH, a3aCEPUH,
OMEOMULIMHBI, KAKTHHOMHIIHMH, KapaOULIMH, KAPMUHOMULIUH, Kap3UHO(QHINH; XPOMOMHLIUHBI,
JAKTUHOMUIIMH, JayHOPYOUIINH, 1eTopyOuLinH, 6-11a30-5-0kco-L-HopielnnH, JOKCOpYOULIHH,
MOP}OTHMHO-TOKCOPYOULINH, ITHAaHOMOP(OTUHO-TOKCOPYOULIMH, 2-MTUPPOTHHOAOKCOPYOULIMH U
Ne30KCUIOKCOPYOUIINH, STTUPYOULIUH, 330pyOULIMH, UAapyOUIINH, MapLEIIOMHIIVH,
HUTOMULIMHBIL, MUKO(EHOJIOKUCIIOTA , HOTAIAMHULIUH, OJIMBOMULIMHBI, TETIIOMHLIHH,
NOTQUPOMULIMH, TyPOMHLIHH, KEJIAMHULIMH, POJOPYOHIINH, CTPENTOHUTPHH, CTPENTO30LIHH,
TyOepuuanH, yOeHUMEKC, 3MHOCTaTHH, 30PYOHLINH; 1) APYTHe: TaKUe KaK MOJUKETHIbI
(arreroreHuHbl), 0COOEHHO OyaTalH U OyIaTallMHOH, reMUIUTAOWH, STIOKCOMULIUHBI
(Hanpumep, kappunzomud), 6opTe30MUO, TATUAOMU, JEHATUAOMUA, TOMATUIOMHUII,
To3enocrar, 3ubpecrar, PLX4032, STA-9090, ctuMyBakc, alJIOBEKTHH-7, KCEreBa, MPOBEHK,

HiepBOi, ”HTHOUTOPBI U30IPEHIIINPOBAHUS (TaKHeE KaK JIOBACTATHH), TOTIAMUHEPT HUHbIE

86



10

15

20

25

30

HEMPOTOKCUHBI (Takue Kak 1-meTni-4-peHnmupuanHneBbIi HOH), HHTHOUTOPBI KIETOYHOTO
IUKJTA (TaKue KaKk CTaypOCIIOPHH), AKTHHOMHLIMHBI (TaKHe KaK aKTHHOMHIMH D,
JAKTUHOMUIIWH), OJICOMHULIMHBI (Takue Kak OjneomurinH A2, dneomurma B2, nemioMuiusg),
AHTPALMKJINHBI (TaKHE KaK JayHOPYOHULIMH, TOKCOPYOHLIMH (aapuaMULINH), HAapyOHIIHH,
SMUPYOULINH, SpUOYNINH, THpapyOULNH, 30pyOHIIIH, METOKCAaHTPOH, HHrubutopsl MDR (Takne
Kak Bepanamun), MHruouTopsl Ca’ * -AT®as3bl (Takue Kak TarCUrapriH), HHTUOUTOPbI
I'HCTOHJ€aleTIIa3bl (BOPUHOCTAT, POMUACTICHH, TAHOOMHOCTAT, BAJBIIPYyeBask KUCIIOTA,
morernaoctat (MGCDO0103), 6enunocrat, PCI-24781, suTunoctar, SB939, pecmuHocrar,
rusuHOCTaT, AR-42, CUDC-101, cynsdopadan, TpuxocratuH A); TariCUraprus, LHeJeKOKCHO,
TJIUTa30HBI, SMUTAIUIOKATEXUH rajiaTt, AUCYIb(pupam, CATHHOCTIOPAMHUA A ., aHTHAIPEHAIOBbIC
CPEACTBa, TAKHE KaK aMUHOTJIYTETUMH], MUTOTaH, TPHJIOCTAH, alleTJIaTOH; ajdba0ohochaMuIHbIH
TJTIUKO3U/T; aMUHOJIEBYJIMHOBAsI KHCIIOTA, aMCAKPHH; apabnHO3UA, OecTpalyLi; OM3aHTpeH;
sparpakcart; aedodamun; nemexoaus, nuasuksoH; s¢uopautiH (DFMO), snpdpomuTtuH;
SJUTUITHHUS alleTaT, STOTIFOLUA; HUTPAT FAJUIHS, TAUTO3UH, THAPOKCUMOYEBHHA, HOAHIPOHAT,
JIEHTUHAH, JOHUAAMUH, MUTOTYa30H, MUTOKCAHTPOH, MOITUIAMOJT, HUTPAKPHH, IIEHTOCTATHH;
denamer; nupapyOurue, moaodHUIITHHOBAs KICIOTA, 2-3THITHAPA3U, Tpokapbasun;, PSK®;
pa30KCaH; PU3OKCHH, CU30(HUPaH; CIMPOTrepMaHHIl; TEHya30HOBAsK KUCJIOTa, TPHA3UKBOH; 2,2',2"-
TPUXJIOPTPHUSTHIIAMUH, TPUXOTELEHBI (0COOEHHO TOKCUH T-2, BeppyKapuH A, popuIuH A u
aHryunuH); yperad, MUPHK, aHTHCMBICIIOBBIE JIEKapPCTBEHHBIE CPEACTBA M HYKJICOJUTHUECKHIH
bepmeHT.

2). AreHT NPOTUB ayTOMMMYHBIX 3a00JIEeBaHHUH BKIIFOYAET B ce0sl, HO HE OrPAHUINBAETCS
UMH, UUKIOCTIOPHH, [UKJIOCTIOPUH A, aMUHOKAIIPOHOBYIO KHCIIOTY, a3aTHOTIPHH,
OPOMOKPHITHH, XJIOpaMOyLINJI, XJIOPOXUH, LHUKI0hochamMu, KOPTUKOCTEPOUIbI (HAITpUMED,
aAMIIUHOHHIIBI, OeTaMeTas3oH, OyIe30HUbI, THAPOKOPTH30H, GIyHU30IUA, QIyTHKA30H
NPONHOHAT, (IIyOKOPTOJIOH JAHA30J, AEKCAMETa30H, TPUAMIIMHOJIOHA ALlETOHH],
6exknomeraszona gunponuonat), DHEA (JII'2A), sHaHepuent, ruApOKCHXJIOPOXHUH,
uHpIMKCUMa0, MEJIOKCHKAaM, METOTpeKcat, ModeTusi, MUKO(QEeHUIAT, MPETHU30H, CUPOJIUMYC,
TAKPOJIUMYC.

3). AreHTt mpoTHB MHPEKIIMOHHOTO 3a00JI€BaHNs BKIIIOUAET B Ce0si, HO HE OrPaHUYNBAETCS
UMM, a). AMUHOTJIUKO3H/Ibl: aAMUKALIMH, ACTPOMHLIUH, FTeHTAMULMH (HETUJIMULIUH, CH30MULIUH,
W3ETaMULIMH ), THTPOMUIVH B, kaHaMULIMH (aMHKaIiH, apOekalnH, OeKaHAMUINH, TUOSKAaLIHH,
TOOpPaMULIH), HEOMUIIVH ((ppaMHUIIETUH, TAPOMOMHULIMH, pUOOCTAMUIINH ), HETHUJIMHLIVH,
CHEKTHHOMHIIMH, CTPENTOMHLIMH, TOOPaMHULIMH, BEpIaMHULIMH, b). aM(pEHUKOIBI:

asunambpeHuko, xaopambeHuko, GaopdheHnkos, THaMPEHUKOI, C). AHCAMULIMHBIL
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refgaHaMunvH, repoumuivg, d). kapbaneHeMbl: OUareHeM, TOPUIIEHEM, SPTanieHeM,
UMUTIEHEM/IIUTACTATHH, MEepPOIIeHeM, TaHueHeM; ). nedemsl: kapdanedem (lopakapded),
uedanerpun, nedaxnop, uedppanut, nepaapokcui, uehasoHuyMm, nedaiopuanH, neharoTHH
wi tedanocut, nedpanekcus, nedanormunuy, nepamanaon, uepanuput, uepaTpusut,
uedaszadnyp, nedasenoH, uedasonus, uepoynepa3oH, nedkaneH, nehaibIoKcuM, Hedennm,
nepMuHOKC, edokcutuH, rednposun, negpokcaars, nedTe3on, uedypokcum, HePUKCHM,
uepananp, nepautopeH, uedpenum, nederamer, nepmerokcnm, nedhoauzuM, HeHOHUIHI,
nedonepason, nedopanun, negorakcum, nedortuam, edo3onpat, nedanekcuH, HePMUMU3O0N,
uedpnupamun, uepnupom, nehrnogokcum, nedrnpo3mwi, uehxuHoM, nedeynoans, nedrasuaum,
uedrepam, ueptudyreH, nedrroneH, uepTuzokcuM, neGToOunpos, uehTPUAKCOH, EPYPOKCHM,
nedysonam, nepamunut (neokcurun, nedoreran, nedgmeraszon), okcanedem (haomokcud,
natamokcu®); f). raukonenTHabl OJIEOMULIH, BAHKOMHULIUH (OPUTABAHIIMH, TEJIABAHLINH),
TEeHKOTUIaHWH (a0aBaHIMH), PAMOIUIAHUH, ). MIULUIIUKINHbL, HAPUMED, THTEIUKIIUH, g).
UHTUOUTOPHI B-TaKkTaMasbl: IeHaM (CyibOakTaM, Ta300aKTaM), KiiaBaM (KJIaBYJIaHOBAsI KUCIIOTA),
1). IMHKO3aMHUIbI: KIIMHIAMUIH, TUHKOMHUIIHH, |). JIUTIOTIENTHIBL, TanTOMULIUH, AS54145,
Kanbuui-3aBucuMble anTubnotuku (CDA); k). Makponuasl: a3UTPOMULIMH, LETPOMHLIMH,
KJIAPUTPOMHLIMH, AUPUTPOMHULIMH, SPUTPOMHULIUH, PJIYPUTPOMULIMH, IKO3AMHULIMH, KETOJIH
(TeTUTPOMMLIMH, [IETPOMULIMH), MUIEKAMHULIUH, MHOKAMHLIMH, OJICAHAOMULIUH, pUPAMULIH
(pudpamnuuus pudamnus, pudadbyTuH, pudaneHTHH), POKUTAMHULIMH, POKCUTPOMHLIHH,
CHEKTHHOMHIIMH, criipaMuLiug, Takpoiumyc (FKS506), TponeannoMunuH, TeTUTPOMULIH; 1).
MOHOOAKTaMbl: a3TPEOHAM, TUT€MOHAM; M). OKCA30JMIMHOHBL. JTUHE30UI;, N). TeHULMJUTHHBL
AMOKCHIMJUTHH, aMITULMJUTHH ((TMBAMITMLIINH, TeTALUKINH, OaKaMITULHIUTHH,
METaMIULWUIMH, TATAMIULWUINH), a3UJOLUNUINH, a3J0LIUIHH, OeH3UINEHULMILUINH, OeH3aTHH
OeH3MINMEeHULMIIINH, OeH3aTHH (PeHOKCUMETHII-MIEHULIMJLINH, KIIOMETOLMIUINH, IPOKAUH
OeH3MIMEeHULMIIINH, KapOSHULIMILIUH (KaPUHAALWUINH), KIOKCALMIIINH, TUKIOKCALUIUIHH,
SMULMUIHH, (JIYKIOKCALMUIHH, MELWITMHAM (TTMBMELMUTHHAM ), ME3JIOLMJUIMH, METHLIMJLIHH,
Ha(QUMITHH, OKCALMJUIHH, TeHAMELMJUINH, TeHULMJUTHH, (PEeHeTHUIILHIUINH,
(PeHOKCHMETHIINEHULIMJUTHH, TTHNEPALMIUTHH, TPOMULMIUTHH, CYJIbOSHULIMIUTHH, TEMOLIMJUIHH,
TUKAPLUUIHMH; 0). TOJUIEeNTHIbI OALUTPALINH, KOJUCTHH, OJUMUKCHH B; p). XUHONOHBI
anarpoduiokcanuy, danodaokcanus, uunpodrokcanvy, KIuHa(pIOKCANH, TaHO(DIOKCALIHH,
OU(IOKCALIMH, SHOKCALMH, SHPOQIOKCALINH, (PJIOKCHH, TapEHOKCAIMH, raTH(IOKCAIIH,
reMudIokcalyH, rpenadokcanyH, KaHO TpoBa(IOKCAIWH, JIEBO(IOKCALIMH, JJOMEe(IOKCALINH,
MapOodaokcannH, MOKCH(IOKCANH, Haau(IOKCanH, HopdokcaunH, opordIoKcanuy,

odiokcanuH, nedokcanyH, TpoBadIoKkcalrH rpenadokcanyt, curadioKCayH,
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cnapdokcaiyH, TeMadIoKCaH, TOCY(HIOKCANH, TPOBA(IOKCAIINH, (). CTPENTOrPAMUHBI:
NPUCTHHAMULINH, XUHYTPUCTUH/1aTb(PONPUCTHH); T). CyIb(hoHAMHUIBL: MadeHU T, TIPOHTO3MII,
cynbdaneramu, cyiabhaMeTu3o, cyabhaHWINMI, CyJibdacanasut, Cyabpu3okcason,
TPUMETOTIPUM, TPUMETOIPUM-CYJIb(HaMeTOKCa30] (KOTPUMOKCA30J); S). CTEPOHIHBIE
aHTHOAaKTepUaNIbHbIE CPEACTBA. HAapuMep, Qpy3uamnesast KHCIOTA; t). TETPALUKIIIHBL:
TOKCULIMKJIMH, XJIOPTETPALMKIINH, KJIOMOLMKIINH, AeMEKJIOLUKIINH, TUMELUKIIHH,
MEKJIOLUKIINH, METALIUKIINH, MUHOLUKIINH, OKCUTETPALIUKIINH, TICHUMELHKIINH,
POJUTETPALMKIINH, TETPALUKIINH, TIULIMILUKINHBI (HATPUMEp, TUTCLUKIINH); U). IPYTHUe THIIBI
AaHTHOMOTUKOB. aHHOHALIWH, apc(eHaMUH, HHI'HOUTOPBI OakTonpeHoa (OauuTpauuy),
uHruouropel DADAL/AR (1mKiocepuH), AUKTHOCTATHH, AUCKOAESPMOIIH, SJIEHTepOOUH,
SMOTHJIOH, 3TaMOYTOJI, 3TONO3U N, haporeHeM, Gpy3unnueBas KUcaoTa, GypasoIuIoH, H30HUA3H],
JayIUMaNn, METPOHHUIA30JI, MyMTUPOLIUH, MUKOJIAKTOH, HHTHOUTOPBI cuHTEe3a NAM
(Hampumep, GochoMUIIIH), HUITPOPYPAHTOWH, MAKIUTAKCEN, TUIATEHCUMHULINH, TUPa3HHAMUI,
KBUHYIIPUCTUH/manb(onpucTul, pudamnuiut (pupamMnuH), Ta300aKkTaM THHHIA30JI, YBAPULIH;
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 CO3PEBAHMS:
O6eBupuMar, BUBEKOH; d). MHIHOUTOPHI HEHPAMUHHIA3BI : OCENIbTAMHUBHP, 3aHAMUBUD,
nepamMuBup; €). Hykiaeo3unel u HyKJI€OTHIBL: abakaBUp, ALUKIOBHD, afae(oBup, aMIOKCOBUD,
anpuLUTaOnH, OpUBYANH, TUAODOBHP, KIEBYANH, AeKCeIbBYLIUTaONH, ntuaano3uH (ddl),
sneyuurabus, smrpunuradus (FTC), surexasup, pamuuknosup, ropypaumn (5-FU), 3'-¢rop-
3aMenieHnble 2',3'-Iune30KCHHYKIC03UaHbIe aHaJIoru (Hanpumep, 3'-¢pTop-2',3'-
munezokcuruMunue (FLT) u 3'-¢pTop-2',3'-munesokcuryanosus (FLG), GpomuBupces,
raHUUKIOBHD, upokcypunus, samuByauH (3TC), 1-aykneosune! (Hanpumep, B-1-tumunus u B-1-
2'-1e30KCULIUTUAIVH), IEHIUKJIOBHUP, PAaLMBHp, pUOABUPHH, CTAMITUANH, cTaByauH (d4T),
TapuOaBUPUH (BUPAMHUINH), TENOUBYINH, TEHOGOBUP, TPUPIYPUANH BATALUKIOBHD,
BaraHukIoBHp, 3anbiuTadnH (ddC), sunoBynusn (AZT); f). He-Hykneo3unel: aMaHTaavH,
aTeBUPUIVH, KalPaBUPUH, TUAPHIITHPUMUANHBI (3TPABUPUH, PHIITUBUPHUH), NETaBUPANH,
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 MPOTEA3bl: aMIIPEHABHP, aTa3aHABHP, OOLIETIPEBHP, NapyHABHP, (pocammpeHaBup,
WHIMHABUD, JIOTIMHABUD, HeN(pUHABHP, TUICKOHAPWJI, PUTOHABHP, CAKBHHABUD, Tenanpesup (VX-

950), Tunipanasup; h). J{pyrue THIbI aHTUBUPYCHBIX JIEKAPCTBEHHBIX CPEICTB: a03UM, apOUIoI,

89



10

15

20

25

30

KaJaHOJH] A, LepareHuH, [IMaHOBUPUH-H, THAPHIMUPUMHUANHbI, STIHTAJIOKATEXUH rajiaT
(EGCQG), dockapuer, rpuddurcun, TapubaBupuH (BUpaMHUIUH), ruapokcuMoueBrHa, KP-1461,
MIITE(pO3HH, TUIEKOHAPIII, KOMOMHUPOBAHHBIE THOPUAHBIE HHTHOUTOPBI pHOABUPHH,
CeNULIIITHO.

5). JlekapcTBeHHbIE CPENCTBA, HCMOJIB3YEMbIE [l KOHBIOTATOB, COSMHEHHBIX uepe3 Ouc-
JIMHKED, 10 HACTOSIIIEMY N300pETEHHIO, TAKIKE BKIIFOUAIOT pagron3oTonsl. [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 HALIEJICHHO! BU3yaJIM3aLUH PELENTOPOB, I MOTYT ObITh
HCIOJIb30BAHBI AJIs1 HALIEJICHHOTO JISYEHHsI, TAKOT'O KaK KOHBIOraThl aHTHTENIO-JIEKAPCTBEHHOE
cpeactso no u3ooperenmo (Wu et al (2005) Nature Biotechnology 23(9): 1137-46). Monekysl,
CBSI3BIBAIOIIMECS C KJIETKOH, HATIPUMED, AHTUTEJIOM, MOT'YT ObITh MEUEHHBIMU peareHTaMu
JIMTaHJAMU Yepe3 MOCTHKOBbIE JIMHKEPBI 0 HACTOSILIIEMY MAaTEHTY, KOTOPbIE CBSI3bIBAIOT,
XeJaTUPYIOT WK HHBIM 00pa3oM 00pa3yIoT KOMIUIEKC ¢ PAAUOAKTUBHBIM M30TONIOM METAJLIa,
UCTIOJIB3Ysl MeTouKH, onucanHble B Current Protocols in Immunology, Volumes 1 and 2,
Coligen et al, Ed. Wiley-Interscience, New York, Pubs. (1991). Xenatupyromue Turasmas,
KOTOpbIE MOTYT O0pa30BbIBATH KOMILIEKC ¢ MOHOM MeTayia, BkmodaroT B cedst DOTA, DOTP,
DOTMA, DTPA u TETA (Macrocyclics, Jlannac, Texac, CIIIA).

6). ®apmaneBTHYECKU PUEMJIEMbIE COJTH, KHCIIOTbI, MPOM3BOAHBIE, THAPATHAS UIH
THIPATUPOBAHHAS COJIb, MM KPUCTAIUTMYECKAs! CTPYKTYpa; UM ONTHYECKHI H30Mep, paleMar,
AMacTepeoMep MM SHAHTHOMEp JI0OO0ro U3 BbIIIEYKa3aHHbIX JIEKAPCTBEHHBIX CPEACTB.

B npyrom BapuaHTe OCYLIECTBIEHHUS MOJIEKYJIa JIeKapCTBEHHOTO
cpencra/muToTokcudeckast mosiekyna B @opmyie (1) w/wnu (I1) MoxkeT npeacTaBisiTe COOOM
MOJIeKyTy XpoModopa, TakuM 00pa3oM KOHBIOTaT MOKHO HUCIIOJIb30BATh s OOHAPYKEHHS,
MOHUTOPHHIA UM U3YYEHHsI B3aUMOCHCTBHSI MOJIEKYJIbI, CBSI3bIBAIOILEHCSI C KJIETKOH, €
KJIETKOH-MHIIEHBI0. MOJIeKyJTbl XpoModopa MpeACTaBISIIOT CO00M COeNMHEHUE, KOTOPOe
obamaer cnocoOHOCTHIO TIOTJIONIATh TAKHUE BUIbI CBETA, Kak Y D- cBeT, (IIyOpeCLeHTHBIH CBET,
HK- cBer, onmmxauit UK-cBeT, BUIUMBIN CBET; MOJIEKYJia XpoMaTodopa BKIIOYAeT B cedsi Ki1ace
WIH MOAKJTACC KCAaHTO(POPOB, 3puTpodopos, upuaodopos, TeHkodopoB, MeTaHOPOPOB U
[MaHO(OPOB; KJIACC WITH MOAKIACC MOJIEKYJT (hyopodOopoB, KOTOPBIE PEIACTABIISIIOT COOOM
(yopeclieHTHbIE XUMHUYECKHE COSMHEHHSI, MePEen3yyarolie CBET Mocie O0NydeHus, K1ace
WK TIOJKJIACC MOJIEKYJI BUAMMOM (POTOTPAHCAYKLIMHU;, KJIACC WK TOAKIAcC POTOGOPHBIX
MOJIEKYJI; KJIACC WJIM TIOAKJIACC JTFOMHUHECLEHTHBIX MOJIEKYJI, M KJIACC MM MOAKJIACC COSANHEHUI

nrorudepuHa.
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Monekyia xpoModopa MOKeT ObITh BRIOpaHA U3, HO HE OTPAaHUYHUBASICh MU, HEOETTKOBBIX
opranudeckux GyopodopoB, TAKHMH KaK: MPOU3BOIHBIE KCaHTeHa ((IyopecenH, poJaMuH,
OPETrOHOBBIH 3€JICHBIH, 03UH U TEXaCKUH KPACHBIH); MPOM3BOAHBIX IUAHWHA. (LINAHWH,
WHAOKapOOLUAHWH, OKCaKapOOIIMaHNH, THAKAPOOIIMAHIH U MEPOLIMAHUH ), TPOU3BOTHBIX
CKBapHHA M 3aMEIIEHHBIX B KOJIbLIE CKBAPAMHOB, BKJIFO4as kpacutenu Seta, SeTau u Square;
NPOM3BOIHBIX HayTanuHa (TPOMU3BOIHBIC JAHCHIIA U TIPOJIaHA); IPOU3BOIHBIX KYMapUHAa,
MPOU3BOHBIX OKCanua3oJa (MUPUINIOKCA30J1, HUTPOOSH30KCAANa30J U OEH30KCaIua3on);
NPOM3BOJHBIX aHTpaleHa (anTpaxuHoHbl, BKirodas DRAQS, DRAQ7 n CyTRAK Orange);
MPOM3BOIHBIX MUPEHA (KaCKaIHbIH CHHHUN U 1. ); MPOU3BOAHBIX OKCA3HHA (HUIBCKHH KPACHBIH,
HUIBCKUH CHHMIA, KPe3UIOBbIH (roeToBbIH, Okcasud 170 u T. A.), MPOM3BOAHBIX aKPUAHHA
(mpodnaBuH, aKPUIUHOBBIN OPAH)KEBbIH, AKPUIUHOBBIH KENTHIA U Ap. ), TPOU3BOIHBIX
apuiMeTHHA (aypaMuH, KpUCTAJUTMYECKUH (PUOJIETOBBIN, MAJTAXUTOBBIHN 3€JICHBIH ), TPONU3BOIHBIX
TeTpanuppoda (nopduH, GranounaHus, OUTUPYOHH).

Wnu monekyna xpomodopa MoxkeT ObITh BEIOpaHa U3 JTFOOBIX aHAJIOTOB U MTPOU3BOIHBIX
cnenyromux (uyopodopubix coenunennit: 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 (1yopoOPHBIX COEAMHEHUT, KOTOPBIE SIBJISIOTCS
PEaKLMOHHOCTIOCOOHBIMHU HJTH KOHBIOTUPYEMBIMH C JIMHKEPAMH MO N300pETEHHIO,
npeacTaBisiroT coboit: amodukounannH (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, koubtoratrel PE-CyS5, konustoratel 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,
texackuii kpacubiii, TRITC, TruRed, X-ponamuHn.

DiyopodopHbIE COETUHEHHS], KOTOPBIE MOTYT OBbITh CBSI3aHBI C IMHKEPAMHU I10
H300pETEHUIO TSl HCCIIEOBAHMUS HYKIEMHOBBIX KUCIIOT WIIN O€JIKOB, BBIOPAHBI U3 CIEAYIOIIUX

COemMHEHUH WIn uX Mpou3BOAHBIX: 7-AAD (7-amunoakrrHOMUIIMH D, CG-CeIeKTUBHBII),
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aKpuOMHOBBIN opamxeBblil, xpomomuuuH A3, CyTRAK opankessrii (Biostatus, kpacHbI cBeT
B30y nenust TeMubiii), DAPI, DRAQS, DRAQ7, 6pomun stunus, Hoechst33258,
Hoechst33342, LDS 751, mutpamunus, npornuanyMm 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 cOenTUHEHUs, KOTOPbIS
MOTYT OBITh CBSI3aHBI C JIMHKEPAMHU MO U300PETEHUIO [T UCCIIEIOBAHNUS KIETOK, BEIOPAHBI U3
CIEeNYIOIUX COeqUHeHMH miu ux npousBoaHsix: DCFH (2'7'-guxopomurunpodayopecienH,
okuciennas gopma), DHR (nuruapoponamun 123, okuciennast popma, CBET KaTaIH3UpPyeT
oxucnenue), Fluo-3 (AM cnoxabiii a¢up: pH > 6), Fluo-4 (AM cnoxasiii 3¢up pH 7.2), Indo-1
(AM cnosxHblIi 3¢up, HU3KUI/BRICOKHH ypoBeHb Kajbuus (Ca2+)) u SNARF (pH 6/9).
[IpennouturensHbie GyopodopHBIE COENUHEHHSI, KOTOPbIE MOTYT OBbITh CBSI3aHBI C JJUHKEPAMU
10 N300PETEHHUIO ISl UCCIIeOBaHUs OEIIKOB/aHTUTE, BBIOPAHBI M3 CIENYIOLUINX COSAMHEHUH
Wi ux npousBoaHbX: ayuodpukoruanud (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 (cnadsiit numep, Invitrogen), EYFP (cnabsrit
mamep, Clontech), GFP (myrtanust S65A), GFP (myranus S65C), GFP (S65L myranus), GFP
(mytaums S65T), GFP (myrauus Y66F), GFP (myranust Y66H), GFP (mytauus 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 ¢pukodbunmsomer), Peridinin Chlorophyll
(PerCP), R-puxospurpun (RPE), T-Sapphire, TagCFP (numep, Evrogen), TagGFP (numep,
Evrogen), TagRFP (aumep, Evrogen), TagYFP (numep, Evrogen), tdTomato (TanaemHbIit
mumep), Topaz, TurboFP602 (numep, Evrogen), TurboFP635 (numep, Evrogen), TurboGFP
(mumep, Evrogen), TurboRFP (numep, Evrogen), TurboYFP (mumep, Evrogen), Venus, GFP
nukoro tuna, YPet, ZsGreenl (tetpamep, Clontech), ZsYellow1 (terpamep, Clontech).
IIpuMmepamu CTPYKTYpPbI KOHBIOTATOB aHTUTEJIO-MOJIEKYIa XpoMOo(opa, CBSI3aHHBIX Uepes3

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

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

) (SR Q— » MPEACTABIISIET COOOM HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, JIHOO TBOMHYIO

CBSI3b, WJIM MOJKET HEOOsI3aTENTbHO OTCYTCTBOBATh;, X1 U Y1 HE3ABUCHMO MPENCTABILIOT 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 npexncrapnsier codoit
AHTUTEJO, MPEANOYTUTEIBHO 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 onpeneneno B @opmyie ().

B npyrom BapuaHTe ocylecTBieHus JiekapcTBeHHOE cpenctso B @opmynax (1) u (1)
MOJKET MPECTABIATE COO0H MONMANKUIICHTJIMKOIN, KOTOPbIE HUCTIOIB3YIOTCS ISl YBEIUICHUS
nepuosa MoJyBbIBEACHUs MOJIEKYJIbI, CBA3BIBAIOLLIEINCS C KIETKOMN, IPU BBEIEHUU
MitekonuraroeMy. [1oMHanKiIeHrIMKOMH BKITFOYAK0T B ¢e0sl, HO HE OTPAaHHYUBAIOTCS UMM,
nosu(aTrneHraukonn) (I1317), moau(nponuIeHrINKob) U CONOINMEPBI STUIICHOKCHAA U
NPOMNIJIEHOKCUAA; OCOOEHHO MpeanodYTHTeabHbIME siBIsitoTCs [I21, u 6onee ocodeHHO
NPEANOYTUTENBHBIMU SBIISTFOTCS MOHO(YHKIIMOHAIBHO aKTUBHPOBAaHHBIE THAPOKCUIIDI
(manmpumep, runpokcuibHble [10]7, akTHBHpOBaHHbBIE HA OJJTHOM KOHLIE, BKJIIOYAst
PEeaKIMOHHOCTIOCOOHBIE CIIOKHBIE 3(pupbl rTHAPOKCHI D] -MOHOKapOOHOBBIX KUCIIOT,
runpokcul I2I'-mMoHoanpaeruasl, ruapokcul I9I'-monoamunsl, ruapokcul II'-moHorMapasunel, ,
rugpokcul I -monokap6asarsl, runpokcul IDI'-MoronOKOATIETAMUABL, THAPOKCUL DI -
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 OCYLIECTBIEHUs MOIUAIKUIEHTJIUKOIb HMEET
MOJIEKYJIIPHYIO Maccy oT okoJio 10 Jla no okono 200 k/la, npeanouturensHo OT okono 88 [la no
okoJio 40 k/la; nBe BeTBU, KaXkAasl C MOJIEKYJSIpPHON Maccoil oT okoJio 88 [la mo okono 40 x/la; u
OoJiee MPEANOYTHTENLHO IBE BETBH, Kaxaas ot okojio 88 Jla no okouso 20 x/la. B onHom
KOHKPETHOM BapHaHTE OCYIIECTBJICHUS TOJHAIKHUICHTJINKOJIb TPEACTABISIET COOOH
NOJI(3THIIEH )IJIUKOJIb U HIMEET MOJIEKYIISIpHYI0 Maccy okouo 10 k/la; okono 20 k[la unm oxoJo
40 x/1a. B xoHKpeTHBIX BapuanTax ocyuectienus [13" npencrasnser coboit [I21° 10 k/la

(nmuHeiHbIN nn passerBieHHbIN), [121 20 x/la (TuHeHbII nam pasBeTBieHHbIH) wim 121 40
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k/la (nmuHelHbIi niu pa3BeTBiIeHHbIN). B psine narenToB CLIA packpbITO MOJSy4eHNE 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 1 6180095. CTpykTypa KOHBIOTaTOB aHTUTENO-NIOIHAIKUIIEHTJIMKOJIb CBS3aHHbIX Yepes

MOCTHUKOBBIN JJUHKEp siBsieTcs caepyrowmei: Pg01, 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 HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO TBOMHYIO
CBSI3b, HJTH MOXKET HeOOsI3aTEIbHO OTCYTCTBOBATh, X1 M Y1 HE3aBUCHUMO MPEACTABISIOT codoit O,
NH, NHNH, NRs, S, C(O0)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 npexncrapnsier codoit
AHTUTEJIO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENO, N M M| HE3aBUCUMO paBHbl 1-20; p
pasHo 1-5000, Ry, L1 u Ly siBnstroTCst Takumy, Kak onpenenero B @opmye (1).
IMpennouturensHo R u R3 HezaBucumo npexacrapisitor codoit H, OH, OCHs, CH3 unn OC,Hs.

B eie omHOM BapuaHTe OCYLIECTBICHUS TPEANOYTHTEIbHBIMU [IUTOTOKCUISCKUMU
areHTaMu, KOTOPbIe KOHBIOTHPOBAHBI C MOJIEKYJION, CBSI3BIBAIOIIEHCS C KIIETKOU uepes
MOCTHKOBBIN JIMHKEP HACTOSAIIETO MAaTeHTA, SIBJISIFOTCS TYOYIM3UHBI, MAWTAaHCUHOUIBI,
TakcaHOUBI (TakcaHbl), aHanoru CC-1065, nayHOpyOULIMHBI U JOKCOPYOHLIMHBI, aMAaTOKCHHBI
(BKJIFOUAsi aMaHUTHUHBI), HHIOJKAPOOKCAMUI, TUMEPBI OEH30HA3EMHOB (HATIPUMED, TUMEPHI
nuposiobensoanazennna (PBD), ToMassMULIMH, aHTPAMUIINH, HHIOJHHOOSH30IHA3ETIHHBI,
UMHUa30J100€H30THA3ETINHBI UJTH OKCA30JUIHHOOCH30IUA3eTINHBI), KAJTHXEaAMHUIMHBI U
SHEANWHOBBIE AHTHOUOTHKY, AKTHHOMUIINH, a3aCePUHBI, OJICOMHUIINHBI, SITUPYOULVH, SpUOYIIHH,
TaMOKCcU(DeH, MIapyOUINH, OJACTATHHBI, aypUCTATUHBI (HAIPUMep, MOHOMETHIIAypUCTaTHH 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, THOTENA, BUHAC3HHbI, BUHKPUCTHUHBI, FT€MHACTEPIIMHBI,
HA3yMaMUJIbl, MUKPOTHHHUHBI, PAANO3YMHUHBI, CTpeNTOHUTTHH, SN38 niu Apyrue aHaloru Win
METa0OJUTHI KAMIITOTELNHA, ATbTEPOOAKTHHOB, MUKPOCKIIEPOIEPMHUHOB, TEOHEIJIAMUIOB,
scnepamMuHOB, PNU-159682; 1 nx aHanoru Uiy npon3BOHBIE, (apMarleBTUIECKH
NpUEMJIIEMbIE COJIH, KUCIIOTBI, IPOU3BOAHBIE, THIPAT MIIM THAPATHPOBAHHAS COJIb; WIIH
KPHUCTAJUTHYECKasi CTPYKTYPa; MJIM ONITUYECKUI H30Mep, palemMar, AUacTepeoMep Win
SHAHTHOMEP JIFOOOTO U3 YKA3aHHBIX BBILIE JIEKAPCTBEHHBIX CPEICTB.

TyOynu3uHbI, KOTOPBIE SIBJISFOTCS PEATIOYTUTEbHBIMU JIJIsI KOHBIOTHPOBAHUS B
HACTOSIIEM U300PETEeHHH, XOPOIIO NU3BECTHBI B TAHHOW 00JIaCTH TEXHUKU U MOTYT OBITh
BBIJIEJICHBI U3 MTPUPOAHBIX HCTOYHUKOB B COOTBETCTBHHU C M3BECTHBIMH CIIOCOOAMH HUJIH
MOJIY4€HbI CHHTETHYECKH B COOTBETCTBHUH C U3BECTHBIMU CTIocO0aMH (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, 20006, 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, WO2006096754;
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 3asiske PCT/IB2012/053554.

[Ipumepamu CTPYKTYpP KOHBIOTATOB aHTHTEJO-TYyOYJIN3UHOBBIN aHAJIOT CBS3aHHBIX Yepes

6uc-uHkep sBisotes TO1, TO2, TO3, T04, TOS, TO6 TO7, TO8, T09, T10 u T11:
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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 npexncrapnsier codoit
AHTHUTEJIO, MPENMOYTUTETHFHO MOHOKJIOHANIbHOE 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 coOoi 1-8 aMHHOKHCIIOT, N ¥ M| 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 alTKWJIIUKIIOATKWIBHON rpymnmel;, X3 npenctasisier coboit H, CHz CH,CHs, CsHy7, unmu
X1’Ry’, roe X1’ npencrasisier coboit NH, N(CH3), NHNH, O wum 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 ajkui, Z3 npeacrasisiet 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 coboit H, Na, K, Ca, Mg, NH4, NRiRyR3; L1, u Ly sBIsitoTCS TaKUMU, KaK
onpeneneHo B @opmyne (I).

KannxeaMUIIMHBI 1 POACTBEHHBIE MM YHETUHHOBBIE aHTHOUOTHUKHU, KOTOPBIE SIBJISIFOTCS
MPEANOUYTUTEIbHBIMU J1JIS1 KOHBIOTATOB “MOJIEKYJIA, CBSI3bIBAIOINASICS C KIIETKON-JIEKAPCTBEHHOE
CpencTBO” MO HacTosieMy narteHty, 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,,,' .
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L H CO OH 3 n L
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e (==m== » MPEACTABIISIET COOOM HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO TBOMHYIO
CBSI3b, WJIM MOJKET HEOOsI3aTENTbHO OTCYTCTBOBATh;, X1 U Y1 HE3ABUCHMO MPENCTABILIOT coboii O
NH, NHNH, NRs, S, C(0)O, 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 npexncrapnsier 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 (1).

MaliTaH3UHOUABI, KOTOPbIE SBJISIFOTCS] MPEANOYTUTENbHBIMU JJIs1 HCTIOJIb30BAaHUS B
HACTOSIIEM U300pETeHNH, BKIFOUAIOT B ce0sl MAMTAaH3WHOJ U €0 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 siBisiercs MyO1, My02, My03, My04,

My05 u My06:

/

mAb
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mAb
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/

mAb

\

My03
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e (==m== » MPEACTABIISIET COOOM HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO 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 npexncrapnsier codoit
AHTUTEJO, NPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N U M| HE3aBUCUMO paBHbl 1-20; p
pasHo 1-5000, Ry, L1 u Ly siBnstroTCst TakuMm, kak onpexnenero B @opmyie (I).

TaxcaHbl, KOTOPBIE BKJIIOYAIOT B C€0sl MAKIUTAKCEN (TAKCOJ), TUTOTOKCUIECKUH
NPUPOAHBIN MPOAYKT U JOLETAKCEN (TaKCOTEP), MOMYCHHTETHIECKOE MMPOU3BOAHOE U UX
aHaJIOTH, KOTOPBIE SIBJISTFOTCS TIPEATIOYTUTEIbHBIMH TSI KOHBIOTHPOBAHMSI, TPUBOSATCS 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 HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO 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 npexncrapnsier codoit
AHTUTEJO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENO, N U M1 He3aBUCUMO paBHbl 1-20; Ry,
L1 u L, sBasiroTcst Takumu, Kak onpeaeneHo B @opmyine (1).

Amnanoru CC-1065 u aHanoru JokapMULIMHA TaKKe SBISIOTCA NPEANOYTUTEIbHBIMU AJIs
HCTIOJIb30BAHUS B KOHBIOTATE, CONlepIKaIleM ONC-MOCTHKOBBIH JJMHKEP 110 HACTOSLIEMY MATEHTY.
IIpumepst ananoros CC-1065 u aHanoros JoykapMHIIMHA, & TAK)XXe 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 siBisitores CCO1, CCO2, CCO3 u

CCo4.
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rne mAb nipencrasnsier coboli antureno; Z3 npencrapisier codoit H, PO(OM;)(OM»),
SOsM;, CH,PO(OM;)(OM3), CH3N(CH2CH3);NC(O)-, O(CH2CH2)NC(O)-, R1 wnu rmukos3un;
(mmm—- » MPEACTaBIIsET COO0H HeoOsI3aTeNIbHO TNOO MPOCTYIO CBSI3b, JTHOO NBOWHYIO CBSI3b, WU
MOJKET HeoOs13aTeNTIbHO OTCYTCTBOBATh; X1,X5, Y1 M 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 coboii
AHTUTEJO, NPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N M M1 He3aBUCUMO paBHbl 1-20; Ry,
L1 u L, sBasiroTcst Takumu, Kak onpeaeneHo B @opmyine (1).

Ananoru gayHopyOuIIMHA/ TOKCOPYOULIMHA TAKIKE MPENOYTUTEIbHBI JUIS
KOHBIOTUPOBAHMSL, Yepe3 OHC-IMHKEP COTJIACHO HacTosmeMy mateHry. [IpennouturenpHbie
CTPYKTYPBI, & TAK)KE UX CHHTE3 MPHUBEACHBI B cienyromux npumepax: 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 HacToseMy naTeHty sasisitorcs Da0l, Da02, Da03, Da04,

Da05, Da06, Da07 u Da0s.

H,N Da0l
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e (==m== » MPEACTABIISIET COOO0M HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, OO 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 npencrasnsier coboti 1-8 aMuHOKUCTOT; p paBHO 1-
5000; mAb npexacrasiisieT coOO0H aHTUTENIO, PEANOYTUTENILHO MOHOKJIOHAIBHOE aHTUTEJIO; N U
m; HezaBucuMo pasHbl 1-20; Ry, L1 u Ly sBrsitores Takumu, kak onpenenero B @opmyie ().
AypuCTaTUHBI U A0JACTATUHBI ABJAIOTCS PEANIOYTUTENbHBIMU MTPU KOHBIOTUPOBAHUU
BKJIFOYAIOLIIEM OMC-JTMHKEPBI COrJIACHO HACTOSIIEMY MAaTEeHTY. AypUCTaTUHBI (HATpUMep,
aypucraruH E (AE), aypucrarun EB (AEB), aypucratun EFP (AEFP), moHOMeTHIaypHCTATHH
E (MMAE), monometunaypucratu (MMAF), aypucratun F pennnenanamun (AFP)) u
cuHTeTHuecKui (eHmIananwibHbl BapuanT MMAE), koTopbie mpencTaBisitor coboi
CHHTETUYECKHE BAPUAHTBHI aHAJIOTOB I0JIaCTaTHHOB, onrcaHsbl B Int. J. Oncol. 15: 367-72 (1999);

Molecular Cancer Therapeutics, vol. 3, No. 8, pp. 921-32 (2004); natenrax 3askax 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
“aHTUTENO-aypUCTAaTUHBI CBSI3aHHBIX Uepe3 JIMHKeP HACTOsLIero nareHra sApistores Aull,

Au02, Au03, Au04, Au05, Au06, Au07, Au08, Au09, AulO, Aull, Aul2 u Aul3
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. R n
Y1 : Aul3
e (==m== » MPEACTABIISIET COOO0M HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, OO TBOMHYIO

CBSI3b, WJIM MOJKET HEOOsI3aTENTbHO OTCYTCTBOBATh;, X1 U Y1 HE3ABUCHMO MPENCTABISIOT coboit O
NH, NHNH, NRs, S, C(0)0O, 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 codoii 1-8 aMmuHOKHCIOT; 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 npencrassitor 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; wn Xi1'Ry1’, roe X1’ npencrassier codoit NH,
N(CHs3), NHNH, O unu S; R1” npencrasisier coboii H mnu C1-Cg nunelHbIi nm
Pa3BETBIICHHBIN AJIKUJI, aPUJL, TETEPOAPHIL, TETEPOATTKII, ATKIIILIUKIIOATKHI UITH
arokcrnamussl, R3” npeacrasisier coboit H nm C1-Ce MUHEHHBINH WK pa3BETBICHHBIH
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-
riko3un, S-rauko3ua win CHa-rvko3un; M1 u M, HeaBucumo npeactasisitor codoit H, Na,
K, Ca, Mg, NHs, NR1R2R3; Z1, Z5, L1 u L, siBRsitoTCst Takumu, Kak onpeaenieHo B @opmyne (1).
Jumeps! 6eH30aMa3enHa (HanpuMep, TuMMephl mupposiodensoanasenuta (PBD) wmm
(TOMaliMUIIMHA ), UHAOJUHOOSH30IMA3ETTHOB, UMUIa300€H30THATHA3ETTHOB HJTH
OKCa30JMINHOOCH30IHa3ETIMHOB ), KOTOPBIE SBJISIOTCS MPENMOYTHTEIbHBIMI LIMTOTOKCHYECKIMHU
areHTaMH, COTJIACHO HACTOSIIIEMY H300pEeTEeHHIO, ONUCaHbl B tuTeparype: narentel 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” CBSI3aHHbIX Yepe3 juHKep sBistorces 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 «=====% MPEACTABIISIET COOOU HeOOsI3aTENIbHO JINOO MPOCTYIO CBSI3b, TUOO TBOHHYIO
CBSI3b, HJTH MOXKET HEOOsI3aTEIbHO OTCYTCTBOBATD;, X1, H Y |HE3aBUCHUMO MPEACTABIISIOT 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 npexncrapnsier codoit
AHTUTEJNO, NPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTEJIO; 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’
He3aBrcumMo 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 anuinokcunamussl (-C(O)NHOH, -
ONHC(O)R5s); unu nenTuel, cofaepkamue 1-8 npupoaHbIX UM HEMPUPOAHBIX AMHUHOKHUCIIOT,
WK MOMATUIIeHOKCUTpymy umerornyio 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” wnmm Ri’Ry’
MOTYT 00pPa30BBIBATh 3-8 YIEHHOE MUKIMYECKOE KOJBLO U3 AIKUIIbHOU, apUITbHOM,
reTepoapuibHON, reTepOAIKUIBHON UIIN AJIKWILUKIOAIKUIBHOMN rpynnbl, X2 U Y2 HE3aBUCUMO
npenctasisiroT 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, aTKUIIHKIOATKI HITH allMJIOKCUIAMUHBL, Z3 TPEACTABIISIET COOOM
H, OP(0)(OM)(OM3;), OCH,0OP(O)(OM)(OM3), OSOsM; unu O-rimuko3un (TIF0KO3U,
raJlakTO3UJ], MAaHHO3U]I, TJIFOKYPOHO3U I/ TIIIOKYPOHU, ayuto3un, ppykro3ua u T. 1.), NH-
riko3un, S-ravko3ua win CHa-rimko3un; M u M, He3aBucuMO nipenctasisitoT coboi H, Na,

K, Ca, Mg, NH4, NRiR:2Rs.
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AMAaTOKCHHBI, KOTOPbIE IPEACTABISIFOT COOOH MOATPYIITY MO MEHbLIEH Mepe 13 NECATH
TOKCUYECKUX COCTUHEHUH, MepBOHAYAIBHO HAWJEHHBIX B HECKOJIBKHUX POJIaX SIOBUTHIX IPUOOB,
B 4aCTHOCTH Amanita phalloides u HEKOTOPBIX IPYrUX BUIOB IPUOOB, TAKKE SIBISIFOTCS
NPEANOYTUTENBHBIMU JJIS1 KOHBIOTMPOBAHUS COTJIACHO HACTOSIIEMY MTATEHTY. Y Ka3aHHBIC
JeCATh aMaTOKCHHOB, Ha3bIBAEMbBIX (-aMaHUTHHOM, J-aMaHUTHHOM, Y-aMaHUTHHOM, €-
aMaHUTHHOM, aMaHYJUTMHOM, aMaHYJUIMHOBOW KHUCJIOTOH, aMaHUHAMUIIOM, aMaHHUHOM,
NPOaMaHyJUIMHOM, MPEACTABISIFOT OO0 JKeCTKHe OMIMKINYECKHE TIENTHUABIL, KOTOPbIe
CHHTE3HMPYIOTCS] B BU/IE€ TIPOTIPOTENHOB U3 35 aMUHOKHCIIOT, H3 KOTOPBIX ITOCJIEHNE BOCEMb
AMUHOKUCJIOT paclIeTuisitoTes mposmtonuronentuaasoit (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 11), 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),
WM nyTeM (pepMeHTaLiH ¢ Ucroyib3oBaHueM Oasunuomuuera (Muraoka, S. and Shinozawa T.,
2000 J. Biosci. Bioeng. 89(1): 73-6) unu nyrem pepmeHTannu ¢ ucnoib3osanueM A. fissa (Guo,
X. W, et al, 2006 Wei Sheng Wu Xue Bao 46(3): 373-8), unu nyTem KyJIbTHUBUPOBAHUS
Galerina fasciculata unmu Galerina helvoliceps, mramMma npuHamIeKaIero poay
(WO/1990/009799, JP11137291). OnHako BBIXOABI U3 BBIACTICHUS U (pepMeHTALIUHN OBbLIH
JOBOJIBHO HU3KMMH (MEHEee 5 MI/J KyJIbTyphl). 3a MOCIEAHNE TPU JAECITHIETHS COO0INANIOCh 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 SIBISLIACH YACTHYHBIM CHHTE30M. M3-3a MX upe3BbIYaliHO
CUJIBHOW aKTUBHOCTH U YHUKAJIbHOTO MEXaHU3Ma LINTOTOKCHYHOCTH, aMAaTOKCHHBI
UCTIOJIb30BAJTUCH B KAUECTBE MOJIE3HBIX 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,
narenT CII1A20150218220, matent EBponbr 1661584). MblI paboTanu Hag KOHBIOTHPOBAHUEM
aMaTOKCHHOB B T€YEHHE HEKOTOPOTO BpeMeHU. [IpuMepamMul CTPyKTyp KOHBIOTaTa “aHTUTEINO-
aAMATOKCHHBI, CBSI3aHHBIX Yepe3 JIMHKED, SBIISIOTCS MPENNOYTUTEIbHBIMU B KAYECTBE

cnenyromux cTtpykryp AmO01, Am02, Am03 u AmO04.
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e (==m== » MPEACTABIISIET COOOM HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO 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 npexncrapnsier codoit
AHTUTEJO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTENIO; N U M1 He3aBUCUMO paBHbl 1-20; Ry,
Rs u Ro HezaBucumo npencrasisitor coboii H, OH, ORy, NH,, NHR, C-Cs ankui wmu
OTCYTCTBYIOT;, Y7 mipencranisier coboii O, Oz, NRi, NH um 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 mj
He3aBUCUMO paBHbl 1-20; p pasen 1 -5000; Ry, Ly u L; ABnstoTCs TaKMMU, Kak ONPEEIeHO B
@opmyie (I). L1, Ly, Ri, Z1 u Z, sBAsiFOTCS TakuMHy, Kak onpenesieHo B @opmyie (1).

B eme omHOM BapHaHTe OCYIIECTBICHUS HMMYHOTOKCHH MOXKET ObITh KOHBIOTHPOBAH C
MOJIEKYJIOHN, CBSI3BIBAIOLIEHCS C KIETKOH, Yepe3 OUC-TMHKEP COTJIACHO HACTOSIIEMY TTaTEHTY.
MMMYHOTOKCHH B JaHHOM OITMCAHUU TPEACTABISIET COO0H MaKPOMOJIEKYJISIPHOE JIEKAPCTBEHHOE
CPEACTBO, KOTOPOE OOBIYHO MPEACTABIIAECT COOOH IUTOTOKCHUECKUH O€JIOK, IOJTyUeHHBIH U3
OaKkTepHaIbHOTO WM PACTHTEIBHOTO OeJiKa, TaKoro Kak audrepuiinbiii TokcuH (DT), xonepHbIit
tokcuH (CT), puxocantun (TCS), nuantus, sk3otokcuH Pseudomonas A (ETA"),
SPUTPOTEHHbIE TOKCUHBI, AU(PTEPUNHHBIA TOKCHUH, TOKCHHBI AB, 3x30TOKCHHBI THNA 11 11 1p.
Taxoke 3T0 MOKET OBITh BHICOKOTOKCUYHBIHN OakTepHabHBIA TOPOOOPa3YIOIIHNNA MPOTOKCHH,
KOTOpBI TpedyeT MpOTeoUTHIeCKON 00paboTKu it akThBauu. [IprMepoM Takoro
MPOTOKCHHA SIBJISIETCSI TPOA3POJIU3UH H €ro reHeTHIeckn MoanduuupoBansas Gpopma,
toncanm3uH. Toncanu3uH npeacTasisieT cobol MoauUIUPOBAHHBIN PEKOMOMHAHTHBIN OEJOK,
KOTOPBII ObLT pa3paloTaH ISl CEEKTHBHON aKTUBALMHN (PEPMEHTOM B MPEIACTATENBHOM XKeese,
YTO MPUBOJUT K JIOKAJTM30BAHHOM rHOENH KIJIETOK M pa3pyIIeHHIO TKaHeH 0e3 MOBpexAeHUs
COCEIHUX TKaHEU U HEPBOB.

B eme omHOM BapHaHTe OCYIIECTBICHHS JIMTAH/IbI, CBSA3BIBAIOIINECS C KJIETKON HITH
arOHHCTHI KJIETOYHBIX PELENTOPOB MOTYT OBITh KOHBIOTHPOBAHBI C MOJIEKYJIOH, CBSI3BIBAIOLIIEHCS
C KJIETKOH Yepe3 OMC-IMHKEp COTIaCHO HACTOSIIEMY MaTeHTy. Takue KOHBIOTHPOBAaHHbBIE
JIMTaH/IbI, CBS3BIBAOIIHUECS C KJIETKOW, MITM ATOHUCTHI KJIETOYHBIX PELIENITOPOB, B YACTHOCTH,
KOHBIOTATHI “‘@HTUTEJIO-PELEnTOp”, MOTYT HE TOJBKO padOTaTh B KAUECTBE HALIEINBAIOIIETO
MPOBOJHUKA/OPHUEHTAHTA JJIsl JOCTABKH KOHBIOTATA B 3JIOKAUYECTBEHHBIE KJIETKH, HO TAKXKe
UCTIOJIB30BATHCS TSI MOAYJISILIMH UM KOCTHMYJISILIUH JKETaeMOro UMMYHHOTO OTBETA HITH
WU3MEHEHHsI CUTHAJIbHBIX MyTEH.

B nMMyHOTEpanuu IUraHbl, CBA3bIBAIOIINECS C KJIETKON, UM arOHUCTBI KJIETOYHBIX
peLenTopOB, MPEANIOUTUTENbHBI sl KOHBIorupoBaHus ¢ anturenoM TCR (T-kineTouHbIx
peuenTopoB) T-knerok mmn CAR (XMMepHBIX aHTUT€HHBIX penentopos) T-kinerok min B-
kieTouHbx perentopos (BCR), ecrecTBenHbIX KiIeTOK-KILIepoB (NK) Il HIUTOTOKCHYIECKUX
kJeTok. Takoe aHTuTeNo mpennouTuTeNnbHo sBisiercs antu-CD3, CD4, CDS8, CD16 (FcyRIII),
CD27, CD40, CD40L, CD45RA, CD45R0, CD56, CD57, CD57€" TNFp, Fas-nurasmom,

mounexyiaamu MHC xnacca [ (HLA-A, B, C) unu NKR-P1. Jluranael, CBsI3pIBatOLIHECS C
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KJIETKOH WJIM arOHUCTBI PELENTOPOB BEIOPAHBI U3, HO HE OTPAHUYEHbI STHM: MTPOU3BOIHBIX
¢onata (CBA3BIBAIOTCS C (POJTATHBIM PELIETITOPOM, OEITKOM, CBEPXIKCIIPECCUPYEMBIM IIPU paKe
SIMYHUKOB U IPYTUX 3JI0Ka4eCTBEHHBIX HOBoOOpasosanusix) (Low, P. S. et al 2008, Acc. Chem.
Res. 41, 120-9); npon3BOAHBIX MOYEBHHO IITyTAMUHOBON KHUCJIOTHI (CBS3BIBAIOTCS C
cneun(PUIHBIM MEMOPAaHHBIM aHTUT€HOM IPEACTATENbHOM Kelle3bl, MOBEPXHOCTHBIM MaPKEPOM
KJIETOK paka npencrarenbholi skenessl) (Hillier, S Metal, 2009, Cancer Res. 69, 6932-40);
COMAaTOCTaTHHA (TaK)Ke M3BECTHOTO KaK TOPMOH, HHIHOupyromuii ropMmos pocra (GHIH) nmm
¢axTop, nHrnOupyromuii BeicBoOOkAeHNe comatoTponuHa (SRIF)), nmm ropmos,
UHTUOMPYIOIIHHA BEICBOOOKAEHNE COMATOTPOIINHA) U €0 aHAJIOTa, TAKOTO KaK OKTPEOTH]
(carmocTaTHH) U TaHPeoTHa (CoMaTysiuH) (0COOEHHO ISl HEMPOIHAOKPUHHBIX omyxosei, GH-
NPOAYLHPYIOLIEH afeHoMa runogu3a, maparaHrIuoMel, HeyHKIIHOHATIBHOHN aeHOMBI
runopuza, peoxpomonmutomsl) (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), ¢peoxpomonmromsl (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), menyyuisapHbId pak muToBUAHOM kene3nl (Reubi, J. C, et al 1991 Lab Invest
64:567-573), menkokyeTo4HbIi pak nerkux (Sagman U, et al, 1990 Cancer 66:2129-2133), He-
HEHPOIHAOKPUHHBIE OYXOJIH, BKJIIOYAs OMYXOJIH FOJIOBHOTO MO3Ta, TAKUE KaK MEHUHTHOMBI,
menysuodmactomsl win oMbl (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,

118



10

15

20

25

30

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,
cneunuuHble U1 KapOoanruapasel IX (Mapkep rHIIOKCHU B MOYEUHO-KIETOYHOTO paka) (Neri,
D, et al, Nat. Rev. Drug Discov. 2011, 10, 767-7); nenTunbl, akTHBHPYIOIIHUE aACHUIATIIUKIIA3Y
runodusza (PACAP) (PAC1) nnist heoXpOMOLIUTOM U NMAparaHrifioM; Ba30aKTUBHBIE KUIIEYHbIE
nentuns! (VIP) u nogruns! ux penentopos (VPAC1, VPAC2) nist paka Jerkux, sKeiyKa,
TOJICTOM KULIKH, IPSIMOM KUIIKH, MOJIOYHOM KEJIE3bl, MPEACTATENbHON JKeJEe3bl, IPOTOKOB
MOJIKENTYA0YHOH JKeJe3bl, IEYeHH, MOYEBOTO My3bIPsi H STIUTEIHATIBHBIX OIyXOJIEH; PelenTOphI
0~-MeJIAHOUT-CTUMYJIHPYIOIIero ropmoHa (0-MSH) 1uist pa3nudHbIX OMyXOJIei;
xonenuctoknanHOBBIE (CCK)/ractpunoBeie peuentopsl u ux peuentopublie noaruns! (CCK1
(panee CCK-A) u CCK2 st MENKOKIIETOYHOTO paka JIETKHX, MEAYJUIIPHBIX KapLIUHOM
IIUTOBHUIHOMN JKEJIe3bl, aCTPOLIUTOM, HHCYJIMHOM H paka SHYHUKOB; 6bombesnH (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 perenrropos GRP (BB2), BB3 u BB4) nnst
MOYEYHBIX KJIETOK, KAPIITHOMBI MOJIOYHOM KeJe3bl, JETKUX, JKeIyIKa U MPEACTaTeIbHON
JKene3bl U HelipobmacTomsl (1 Helipobnactoma (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!
Heliporen3uHa u noaTumnsl ero petentopoB (NTR1, NTR2, NTR3) mist MeIKOKIETOUHOTO 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 KapLHOM MOJIOUHOM 3KeJe3bl; XOMUHT
nentuas! BKI0UaroT RGD (Arg-Gly-Asp), NGR (Asn-Gly-Arg), nuMepHbie 1 MyJIbTUMEPHBIE
ukndeckue nentuael RGD (Hanpumep, cRGDIV), koTopble pacio3HAOT peLenTopsl
(naTerpuHbl) Ha oBepxHOcTH 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 KIIETOUHOM 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 kietku (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,), nadapenns,
necaopenus, abapenukc (Ac-D-2Nal-D-4-xnopPhe-D-3-(3-mupuann)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 11O 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 KaIbLUTOHHUHA, KOTOPBIE MTPEACTABISIOT cOO0H HeliponenTua u3 32
AMHUHOKHCIIOT, YYaCTBYIOIIHNH B PETYJISILUN YPOBHEH KaJlbIUsi, B OCHOBHOM OJylarozapst €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 TOBEPXHOCTSX PA3JIMYHBIX 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 CBsI3pIBaHUS perentopoB 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).

JIuraHnpl, CBSA3BIBAIOIINUECS C KJIETKOW HIJIM arOHUCTBI KJIETOUYHBIX PELIENITOPOB MOTYT
NPEACTaBISTE COO0H OeTKOBBIE KapKacHbIE MOJIEKYJIbl Ha OCHOBE Ig 1 He Ha ocHoBe Ig. Kapkacer
Ha ocHOBe Ig MOTyT OBITE BBIOpaHBL, HO HE OTPaHUYEHBI, U3 HaHoTena (mpoussoxHoro VHH (Ig
BepOmoaoBhix)) (Muyldermans S., 2013 Annu Rev Biochem. 82, 775-97); nOMeHHBIX aHTHTEN
(dAb, mpoussoanoe nomena VH umm VL) (Holt, L. J, et al, 2003, Trends Biotechnol. 21, 484—
90); 6ucnerudpuueckuii pexpyrep T-knerok (BiTE, oucnenuduueckoe nuareno) (Baeuerle, P.
A, et al, 2009, Curr. Opin. Mol. Ther. 11, 22-30); nepeopueHTHPYIOIIEECS AHTUTENO C JBOMHOM
apduraOCTRIO (DART, Oucneunduueckoe nuareno) (Moore P. A. P, et al. 2011, Blood 117(17),
4542-51); ueTpipexBaneHTHbIE TaHAeMHbIe aHTHTENA (TandAb, numepusoBanHOe
oucnerduunoe auareno) (Cochlovius, B, et al. 2000, Cancer Res. 60(16):4336-4341).
Kapxkace! He Ha ocHOBe Ig MOTYT OBITH BEIOpPaHBI, HO HE OTPAHUYEHBI, 13 AHTUKAIMHA
(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 TIOBTOpPOM (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 Hu3ko# 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 KIETKOW WU
arOHMCTOB KJIETOYHBIX PELIENITOPOB, MK JIEKAPCTBEHHBIX CPEICTB, CBA3AHHBIX Uepe3 Onc-
JMHKEP COTJIACHO MAaTEeHTHOH 3asBKH, nepeuncieHs! Hwke: LBO1 (konbtorar ¢ ¢onarom), LBO2
(xonmbtorar ¢ urangom PMSA), LBO3 (konsbtorar ¢ murangom PMSA), LB04 (koHnbrorar ¢
murasnoM PMSA), LBOS (konbrorat ¢ comatoctatiaoM), LBO6 (KOHBIOTAT ¢ COMAaTOCTATUHOM),
LBO7 (okTpeoTua, KOHBbIOTaTa aHajora comatocratuHa), LBO8 (1aHpeoTun, KOHBIOraTa aHajaora
comarocratiHa), LB09 (BanpeoTun(cansap), KOHBIOTaT aHaora comarocratusa), LB10
(xonnrorar ¢ yurannom CAIX), LB11 (konstorat ¢ murangom CAIX), LB12 (peuentop
BbIcBOOOKnaromero ractpud nentuaa (GRPr), konstorar MBA) LB13 (koHBIOTAT JIUTAHA
punu3uHr-hakropa motenHusupyromero ropmona (LH-RH) u GnRH), LB14 (konblorar qurasn
punu3uHr-pakropa motenHusupyromero ropmona (LH-RH) u GnRH-nuranna), LB15
(antaronuct GnRH, abapenmmkc konstorar), LB16 (koOanamMuH, KOHBIOTaT aHAJIOTAa BUTAMHUHA
B12), LB17 (kobanamMuH, KOHBIOTAT aHajora suramuaa B12), LB18 (nenTanenTuaHbIi
ukndecknit RGD konbrorar st penenropa nHTerpruHa oxvfs), LB19 (konbrorar rerepo-
IBYXBaJICHTHOTO menTuaHoro juranaa peuentopa VEGF), LB20 (koubtoraT HetipomenuHa B),
LB21 (xonbtorat 6ombe3nHa aist perenropa, conpsikeHHoro ¢ G-0enkom), LB22 (konbrorat
TLR ms Toll-mogo6uoro penentopa), LB23 (nns peuentopa anaporena), LB24
(munenrurun/unkno(-RGDfV-) koubloraT IIs perienTopa MHTEPTrpuHa o), LB23 (koHbIOTAT C
¢bnynpoxopruzoHom), LB25 (konbrorat ¢ ananorom pudadyruna), LB26 (koHBIOTaT ¢ aHAJIOTOM
pudabyruna), LB27 (konbtorat ¢ ananorom pupadyruna), LB28 (konbiorar ¢
baynpokoptzonom), LB29 (konstorar ¢ nekcamerasonom), LB30 (konbrorar ¢ ayTHKa30HOM
nponuoHarom), LB31 (koHbrorar ¢ 6ekiomMerazoHoM aumnponuoHarom), LB32 (konbrorar ¢
TPUAMLIMHOJIOHOM anietoHnoM), LB33 (kxonsbtorar ¢ npennnzoHom), LB34 (konbroraT ¢
npeaan3osoHoM), LB35 (korbtorar ¢ Mmetmnpensusoionom), LB36 (korsrorar ¢
6eramerazonom), LB37 (konbrorar ¢ anajgorom upuHotekana), LB38 (konbiorar ¢ anajgorom
kpu3otuHuba), LB39 (koHbroTaT ¢ aHanorom dopreszomuda), LB40 (koHBIOTaT C aHAJIOrOM
kapdunzomuda), LB41 (konbrorat ¢ aHanorom kapdunzomuda), LB42 (koHBIOTAT ¢ aHAJIOTOM
neiinponuna), LB43 (konbrorat ¢ aHanorom tpuntopenuHa), LB44 (konsrorar ¢
kuHaamunnaa), LB45 (konstorat ¢ aHajorom jguparnytuna), LB46 (koHbrOTaT ¢ aHAIOroM
cemarnytuna), LB47 (konbtorat ¢ anaiorom peranamyninHa), LB48 (koHbIOraT ¢ aHaJIOrOM
uHOynuHa), LB49 (koHbrOTaT ¢ ananoromM BuHOIacTuHa), LB50 (koHBIOTAT C aHAJIOTOM
nukcuceHarnna), LBS1 (konbrorar ¢ aHajorom ocuMmeptunuba), LB52 (koHbIOraT ¢ aHajioroMm
Heykieosnna), LBS3 (konbtorat ¢ anamorom spiotuanOa) 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 COMaTOCTATUHOM),
[ 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 BeicBOOO)knaromero ractpud nentuna (GRPr), konvrorar MBA),

)

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

H N S 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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HN L=, _{
Oy NH o 1~
NH HMNH
0 O)\/N HNd\NH2

O mq n

LB18 (mentanentunublii nukindeckuii RGD koHBrOTAT 11 perienTopa UHTErpruHa o),
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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-IBYXBAJIEHTHOTO 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 OomOe3nHa 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 (s 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 (konsbtorart ¢ aHajorom pudadyTuna),

0)

LB28 (xonbtorar ¢ QpuyJpOKOPTH30HOM),
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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 (koHblOTaT ¢ aHAJOrOM Kaphuiazomuda),

_ 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 TPUIITOPEITNHA),

S/Zl Li—X,

S/Zz L2‘Y

LB44 (xoHBIOTAT C KIMHAAMULITHA),
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S%-7,—L, Q-F-I-A-W-L-V-R-G-R-G-COOH

my n

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
15 Q-F-I-A-W-L-V-R-G-R-G-COOH /m; | n

LB46 (koHBIOTAT ¢ aHAJIOTOM CEMariyTHaa),

S’Zl 1‘X1

: 0
] \)(O“‘“

[
S—£; Y, = m, J

LB47 (koHBIOTAT ¢ aHAJIOTOM peTanamyJinHa),

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 JINKCHCEHATH/IA),
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LB51 (koHBIOTaT ¢ aHAJIOTOM OCHMEPTHUHH0A),
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B Yl 2 /In1 dn

LB52 (koHBIOTaT ¢ aHAJIOTOM HEYKJICO31a),

SN~ O N _
O/\/ \j X—L; %I\S\
O NG /N\)i:[ L Dmab
® /LZ i
—— N
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~
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= ) 1
L my Jn
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LB53 (koHBIOTaT ¢ aHAJIOTOM 3PJIOTHHUOA),

mAb

LB54 (xoHBIOTAT C aHAJIOTOM

JarnaTuHuoa),
e (==m== » MPEACTABIISIET COOOM HeOOs3aTENIbHO JTMOO MPOCTYIO CBsI3b, JTHOO TBOMHYIO
10 CBSI3b, HJTH MOXKET HEOOsI3aTeIbHO OTCYTCTBOBATh, X1 M Y 1HE3aBHCUMO MPEACTABISIIOT coboti O,

NH, NHNH, NRs, S, C(O0)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 npexncrapnsier codoit
AHTUTEJNO, MPEANOYTUTEIBHO MOHOKJIOHAJIBHOE aHTUTEJIO; N M M1 HE3aBUCUMO paBHbl 1-20; Ly,

L2, Ri, Ry’, Ry, Z1 u Z, siBRsitoTCSs TakuM, Kak onpeneneHo 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;
WIH 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 npencrapnsier coboii H, CHs, F ummu Cl; My u M,
He3aBrcuMo npencrasisitot coboit H, Na, K, Ca, Mg, NHy, NR1R2R3; R¢ npencrasnsier codoi
S'-ne3okcuaneno3wi, Me, OH unu CN;

B emme omHoMm BapuaHTe ocymecTtsieHus 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 COTIACHO HACTOSIIMY nateHTy. M3BecTHO, uto mansie PHK
(MuPHK, mukpoPHK, nuPHK) u ninuaHbIE Hekonupyromue anTucMbicioBbie PHK
OTBETCTBEHHBI 32 SIIUreHeTHYeCKe n3MeHeHus B kieTkax (Goodchild, J (2011), Methods in
molecular biology (Clifton, N.J.). 764: 1-15). JHK, PHK, mPHK, MuPHK, mukpoPHK unu
nuPHK B naHHOM HOKYMEHTE MOTYT OBITh OAHO- WIN ABYLIETIOYEYHBIMHU C HYKJICOTHIHBIMH
enMHULaMH OT 3 0 | MHUJITHOHA, U HEKOTOPBIE U3 3TUX HYKJICOTHIOB MOTYT OBITh
HETPUPOAHBIMH (CHHTETHYECKIMH ), HAITPUMEP, KaK B OJIMTOHYKJIEOTH e C (hocopoTnoaTHON
CBSI3bI0, HATIpUMep, B (OMHUBHUPCEHE, WIIN HYKJIEOTHIBI MOTYT OBbITh CBSI3aHHBIMU
dochopoTroaTasIME CBs3sIMH, BMecTO pocdonnddpupnsix csazer B mpupoanbix PHK u JIHK, u
(bparMeHThI caxapa NMPeCTABISIFOT CO00M e30KkcuprOo3y B CpeaHel YacTH MOJIeKybl u 2'-O-
METOKCHATHIMOIU(PUINPOBAHHYIO prOO3y Ha ABYX KOHLIAX, KaK, HAPUMEP, B MUTIOMEPCEHE,
WJIM OJIUTOHYKJIEOTHU/, TOJYYEHHBIN 13 MeNTHIHOW HYKIeMHOBOH KUCI0ThI (PNA), MopdouHo,
docdopotuoara, Tnodochopamunara win ¢ 2'-O-merokcudytinn (MOE), 2'-O-metun, 2'-¢Top,
OMOKMPOBAHHON HYKJIEMHOBOH KHCIOTHI (LNA), minn OMUMKINUecKas: HyKJIEHHOBAs KHCIIOTa
(BNA) pubo3Horo caxapa, Wiy HyKJIEHHOBBIE KHUCIOTBI MOIU(DUIIUPOBAHBI JUTsl yaajaeHus 2'-3'
yIJIEpOIHOM CBsi3u B caxapHoM koublie (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 OJTUTOHYKJIEOTH/IOB
cocTasJsieT oT okoJo 8 1o donee 100 HykneoTHnoB. [IpumMep CTPYKTYpbI KOHBIOTATOB

NPEACTABJIICH HUXKE!

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

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

RN

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

B eie onHOM BapuaHTe OcylecTBIeHUs] KOHbloraTel IgG-anTuTena, KOHbIOTHPOBAHHBIE C
OJTHOM, IBYMsI MJIH OoJiee Pa3IMIHbIMU 0 (PYHKIIMOHAIBHOCTH MOJICKYJIAMH T
JIEKapCTBEHHBIMH CPEACTBAMH, TIPEATIOUYTUTENBHO, CIELU(UIECK KOHBIOTHPOBAHBI C ApOi
THOJIOB (ITOCPEICTBOM BOCCTAHOBIICHHSI AUCYIb(MUAHBIX CBsI3€H) MEXKIYy JETKOH LeNbIo 1
TSDKEJION LIETbI0, BEPXHEH TUCYIb(QUAHON CBSI3U MEXKAY IBYMSI TSKEJIBIMH LIETISIMA U HIDKHEH
IuCyNb(GUIHON CBSI3U MEXKAY OBYMS TSDKEIBIMU LETISIMU, KaK TPEACTABICHO B CIEIYOLIEH

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

uMTDTOKCMq eCKan
MOAEKYNa

m;

STi,

LEW{OTOKCMLI 2CKaRn
MONERYN3

U,MTOTOKCMHECKBF!
MONEKyna

m;

ST2,
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U,MTDTDKCVH SCKanA
MONERyna

UuToToKCHuecKan i UuToToKcuuecKan
MOAeryna Ly—y—|mon eKyna m
1
LuroToxcudeckan
Monexyna
my
ST4,
LuToToKcHuueckan
2~ Ly y || monexyna
my
' ~
. UuroToKcudeckan
! - |MOnexkyna
Lz - Y m
1
STs
. : *
LutoToKcu4eckan : LuroTokcuueckan
Moneryna L, =Y = |MonAexkyna
N m;
LuroToKcuyeckan LuToToKcu4deckan
MonexKyna MoAneKyna
m;
- STe,

rae 21,722, X, Y, L1, Ly, «=====» mj U QUTOTOKCHUYECKAs MOJIEKYJIa ONPEACIAIOTCA 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 OTJIMYAThCsl, KOTAa IUTOTOKCUYECKUE MOJIEKYJIBI,
cozep Kalue OAMHAKOBBIC WIH Pa3Hble OMC-TMHKEPHI, TOCIEI0BATEbHO KOHBIOTHPYIOT C
MOJIEKYJIOHN, CBS3BIBAIOLIEICS C KJIETKOMN, MJIH KOT/la pa3Hble IUTOTOKCUUECKHE MOJIEKYJIbI,
coJiep KaIye OTHU U T€ JK€ WM pa3Hble OMC-TMHKEPHI TOOABISIOT MO3TAITHO B PEAKLIMOHHYIO

CMECH IJId KOHBROTalluH, COACPIKAIIYHO CBA3BIBAOIIYHO KIICTKHU MOJICKYITY.

U3T'OTOBJIEHUE JIEKAPCTBEHHbBIX ®OPM U ITPUMEHEHHUE

KoHbroraTe! 3asBKH Ha MATEHT COCTABJISIFOTCS B JKUIAKOM BHIE MJIH MPUTOIHBI IS
Tro(UIN3aLNH, U BIOCIEICTBIH BOCCTAHABIMBAIOTCS 10 JKUAKOTO cocTasa. JKunkas
komno3uus, copepskamas 0,1 r/m ~ 300 r/n KOHLUEHTpauKU aKTUBHOTO MHIPEANEHTa KOHBIOraTa
IUIS1 JOCTABKH MALMEHTY Oe3 BBICOKMX YPOBHEH arperauy aHTUTEN, MOXKET BKIIFOUATh OJTUH WUJIH
Oonee nosMoNoB (Hanpumep, caxapos), Oydepusrii arent ¢ pH ot 4,5 1o 7,5 MOBEPXHOCTHO-
aKTHUBHOE BemecTBo (HanpumMep, noaucopdat 20 win 80), aHTHOKCHIAHT (HampumMep,
ACKOPOWHOBAS KMCJIOTA W/WJIM METHOHWH), areHT, PEryJUPYIOUIUH TOHUYHOCTD (Hampumep,
maHHHT, copout nim NaCl), xenatupyrommue areHTsl, Takue kak I/[TA; KOMIUIEKChI METAIIIOB
(HarpuMep, KOMIUTIEKChI Zn-0e10K); OnopasniaraeMble TIOJIUMEPBI, TAKUE KaK CJIOKHBIC
nonm3(Gupsl, KOHCEPBAHT (HarpuMep, OCH3MWIOBBIH CIIUPT) W/UITH CBOOOAHYI0 aMUHOKHCIIOTY.

[Moxxonsmue OydepHble areHTsl ISl UCIIOJIb30BAHMS B COCTABAX BKIFOYAIOT, HO HE
OTPaHUYHMBAIOTCS UMH, COJI OPTAHUYECKHUX KHCIIOT, TAKHE KaK COJIM INMOHHOM KHUCJIOTBI,
acCKOPOMHOBOMW KHCJIOTHI, MIFOKOHOBOH KUCIIOTBI, YTOJbHON KUCJIOTHL, BUHHON KHUCJIOTBI,
STHTAPHOM KHCIIOTBI, YKCYCHOM KHCIOTHI WK (TaneBoi KUCIOTHL, Tpuc, TpoMeTaMuH
(Tpuc(runpoKCUMeTHI)-aMUHOMETaH) ruapoxiopua wim ¢ochartueiii Oydep. Kpome toro,
AMHHOKHCIIOTHBIE KOMIIOHEHTBI TAK)KE MOTYT OBITh UCIIOJIB30BaHbI B KauecTBe OydepHOro
areHTa. Takoli aMUHOKHCIIOTHBIF KOMIIOHEHT BKJIIOYaeT 0e3 OrpaHUYeHUs] apTHHHH, TIIHLIUH,
TIULIITTULAH U TUCTHANH. ApruHUHOBBIE Oy(deps! mpeacTaBistoT coboit Oydepsl
BKJTIOUAIOIIHNE alleTaT apruHIHA, XJIOpH] apruHuHa, Gocdat apruHuna, CyiabhaT apruHIHa,
CYKLIMHAT aprUHUHA U T.7l. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUS aprHHIUHOBBIN Oydep
BKJIFOYAET aleTar apruHuna. [Ipumepbl ricTUAMHOBBIX Oy(hepoB BKIFOYAIOT THCTUANH XJIOPHI-
apTUHMH XJIOPHU], THCTHINH alleTaT-apriHHNH 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 OCYILIECTBIICHUS
KOHIIEHTpALUS COJIeH OPraHMYeCKUX KUCIOT B Oydepe cocrapisier ot okoyio 10 MM 10 okoJio

500 mM.
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«ITonmmnomy», KOTOPBI HEOOSA3aTENBHO MOXKET ObITh BKIIFOUEH B COCTAB, NMPENCTABIISET COOOM
BEILECTBO C HECKOJIbKUMH MMAPOKCHIIbHBIMU rpynnamu. [1011osbl MOTYT OBbITh HCIIOJIb30BAHbI B
KaueCcTBe CTAOMIM3HPYIOIINX HAMOJHUTEIeH 1/UIM ar€HTOB M30TOHMYHOCTH KaK B YKHIKUX, TaK
U B THOQHIM3HUPOBAHHBIX cocTaBax. [10JMOJbI MOTYT 3amunaTe OuodapMaleBTUYECKUE
npenaparsl Kak OT (PU3HYECKOT0, TaK U OT XUMHYECKOTO pasjiokeHus. [IpenMyiiecTBeHHO
UCKJTIOUYEHHBIE COPACTBOPHUTENHN YBEIUUUBAIOT 3PPEKTHBHOE TIOBEPXHOCTHOE HATSKEHHUE
pPacTBOPUTENIS HA TPaHUIle pa3jena OekoB, Onarogaps yeMy HauboJjee SHEPreTHIeCKH
BBIFOJIHbIE CTPYKTYPHbIE KOH(GOPMALIUH MPEICTABIISIOT COO0H CTPYKTYPhI C HAMMEHbIIEH
TUIOINAABIO TOBEPXHOCTH. 110NHONBI BKITFOHAKOT caxapa (BOCCTaHABJIMBAOLINE U
HEBOCCTAHABIIMBAIOIIHNE Caxapa), CaXapHble CITUPTHI U CAXapHbIE KUCIOTHI.
«BoccranaBnuBaromuii caxapy MpeacTaBisier cOO0H TakoH CIUPT, KOTOPBIA CONEPIKHUT
reMHUaLeTaIbHYy0 FPYIINY, KOTOPast MOKET BOCCTAHABJIMBATD HOHBI METAJLIOB MJIM KOBAJEHTHO
pearupoBarh ¢ JIU3MHOM U IPYTHMH aMHHOTPYIIIaMU B O€JIKaX, a KHEBOCCTAHABIMBAOLINH
caxapy MpencTaBisieT co00 TaKOH, KOTOPBIH He 00J1alaeT STUMU CBOHCTBAMU
BOCCTaHaBJIMBAIOLIETO caxapa. [[puMepaMu BOCCTAHABIMBAIOIIUX CaXapoB SBISFOTCS QPYKTO3a,
MaHHO3a, MAJIbTO3a, JIAKTO34a, apabMHO3a, KCHII03a, pr003a, paMHO3a, raJlakTo3a U TIIF0KO03a.
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 MeTaIJIOB. [IpeaAnouTUTETbHO HEBOCCTAHABIIMBAIOIINH caXxap: caxapo3a WIH TPerajiosa B
KOHIeHTpauuu okoJio ot 0,01% no 15% BeiOupaeTcst B cocTaBe, e Tperaaosa
NPEANOYTHTENbHEE CaXapo3bl H3-3a CTAOUIBHOCTH PACTBOPA TPETATIO3bI.

IToBEpXHOCTHO-aKTHBHOE BELIECTBO, HEOOI3aTENbHO B COCTABAX, BBIOUPAIOT M3
noymcopOara (monucopbar 20, monmucopbar 40, nonucopdar 65, nomucopdar 80, momucopdar 81,
nosrcopOar 85 u Tomy nogobHoe); mosokcamep (Hampumep, nmosokcamep 188,

O (3THIICHOKCH T )-TIOJIH( MPOTUIICHOKCHT ), Tostokcamep 407 Wi MOTHATHIICH-
MOJIUTTPOTTUJICHTJTMKOJIb U ToMy nogoOHoe); Triton; noneuwnicynbdar 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- WX H30CTeapaMUAONpPOniiIOeTanH (Hanpumep,
JIaypOaMHUIOTIPOIIII ); MUPUCTAMHIONPOUI-, MAJIbMHUIOMPOTTHI- HITH
H30CTeapaMUAOIPONTUIAMMETHIAMUH, METHIKOKOWUJI- WJIH TUHATPUIMETHIIONEHITAYPaT HATPHS,

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

MOJIU3 THIITIIMKOJIb, TIOJHITPOITMIITIIUKOb U COMIOJIMMEPHI STHIICHA U MPOTMIICHTITUKOJIS
(marmpumep, Pluronics, PF68 u T. 11.); u T.11. [IpennouTHTEeNbHBIMI MOBEPXHOCTHO-AKTHBHBIMU
BEIIIECTBAMHU SIBJISTIOTCS CJIOXKHBIE 3(UPBI TOJTUOKCUITUICHCOPOUTAHA U JKHPHBIX KUCIIOT,
Hanpumep nojucopdar 20, 40, 60 umm 80 (Tsun 20, 40, 60 wiu 80). KoHueHTparwmst
MOBEPXHOCTHO-AKTUBHOTO BelecTBa HaxoauTcs B quanasone oT 0,0001% go okono 1,0%. B
OTIPENIEICHHBIX BAPUAHTAX OCYIIECTBJIEHHUS] KOHLIEHTPALHSI TIOBEPXHOCTHO-AKTUBHOTO BEIIECTBA
cocrtasiisgeT oT okoJio 0,01% no oxono 0,1%. B ogHOM BapuaHTe KOHLEHTpALUs [IOBEPXHOCTHO-
aKTHBHOTO BEIECTBA COCTABIIsIET 0Kk0IO 0,02%.

«KoHcepBaHT», HEOOs13aTEIPHO B COCTABAX, MPENCTABISIET COO0H CoemMHEHNEe, KOTOPOe
CYIIECTBEHHO CHIDKAET OakTepuasibHOE NeiicTBre B HeM. [IpuMeps! MOTeHIMATBHBIX
KOHCEPBAHTOB BKJIFOUAIOT B C€0S XJIOPHI OKTAACLUITUMETHIOCH3UIIAMMOHHSI, XJIOPHUL
reKCaMEeTOHUS, XJIOPU OSH3AIKOHHS (CMECh XJIOPUAOB ANKUIOESH3UITUMETHIAMMOHHSI, B
KOTOPOH aJIKMJIbHBIE TPYIIIBI MPEACTABISIOT COO0H JUIMHHOLETIHBIE COEAMHEHUS) U XJIIOPHL
Oenzeronwus. Jlpyrue THIIBI KOHCEPBAHTOB BKJIFOYAIOT APOMATHUECKUE CITUPTHL, TAKUE KaK
¢deHon, Oyt 1 OEH3UIIOBBIN CIIUPT, ANKIIINMApaOeHbl, TAKUE KaK METUJ WK MpornrnapadeH,
KaTeXOJI, Pe30PLIMH, 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
OCYIIECTBJIEHHs] KOHCEPBAHT B TAHHOM JIOKYMEHTE MPENCTAaBIICT COOOH OEH3UIIOBBIN CIHPT.

IMoxxonsmumMu cBOOOAHBIME AMUHOKUCIIOTAMH 151 HEOOSI3aTEIBbHOTO HCIIOJIb30BAHMS B
COCTaBe, HO HE OrPAaHUYNBASICh UMH, SIBJISIIOTCS. APTUHUH, JIU3UH, THCTUAUH, OPHUTHH,
W30JICHIH, JISHINH, aJlaHUH, TJIULIHH, TIIYyTAMAHOBAs KMCJIOTA WM acliapariHOBasi KUCIIOTA.
Bxurouerne 0CHOBHON aMHHOKHUCIIOTHI SIBJISIETCS] MPEATIOYTHTEIBHBIM, TO €CTh ApIHHUHA,
JM3UHA WY TUCTUWNHA. ECIN KOMITO3UIHSL BKITFOYAET TUCTUANH, TO OH MOKET JIefiCTBOBATh
Kak B KadecTBe Oy(pepHOro areHra, Tak U B KauecTBe CBOOOTHOM aMUHOKHUCIIOTBI, HO KOTIa
ucnosib3yercs Oydep rucTunmHa, OH OOBIMHO BKJIFOUAET B ¢e0st CBOOOIHYIO HETUCTHIUHOBYIO
AMHUHOKHUCIIOTY, HAIIPUMEP, THCTUAUHOBBIHN Oydep 1 JTU3UH. AMHHOKHCIIOTa MOKET
npucyTcTBOBaTh B ee D- n/umm L-popme, HO L-popma siBisieTcst THIMYHONH. AMHHOKHCIIOTA
MOJKET MPUCYTCTBOBATH B BUAE JIOOOH MOIXOISIIEH CONM, HATPUMEp, THAPOXIOPHIHON COJIH,
takoil kak apruanH-HCI. KoHueHTpaus aMUHOKHCIOTHI HaxoAuTes B tuana3one ot 0,0001%
1o 15,0%. IIpeanoururensuo ot 0,01 go 5%.

Kommosznmn Moryt HeoOs13aTenbHO COAEPIKaTh METHOHNH HITH aCKOPOMHOBYIO KHCIIOTY B

Ka4eCcTBe aHTHOKCHUIAHTa B KOHIeHTparwu oT okoio 0,01 go 5 mr/mur, Komnosunmu MoryT

139



10

15

20

25

30

HeoOs3aTeNIbHO COAePKATh XeaToo0pasyromuii 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 arenTta (Hanpumep, kuciotsl, Takoh kak HCl, H2SOs, yKCyCHON KHCIOTHI,
H;PO4, 1UMOHHOM 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 O3HAYAEeT, YTO MPEACTABISAIOLNN HHTEPEC COCTaB IO CYLIECTBY UMEET TaKOE JKe
OCMOTHYECKOE JaBJICHHE KaK YeJoBeueckasi KpoBb. MI30TOHHYECKHE COCTaBbl OyayT B 0OIIeM
UMETh OCMOTHYECKOE AaByieHne oT okoJio 250 1o 350 MOcm. M30TOHUYHOCTH MOKET OBITh
H3MepeHa C UCIOJIb30BaHUE OCMOMETPA JIaBJIEHHs IapOB WK 3aMep3aHusi, Halpumep.

Jlpyrue BCIIOMOTATENBHBIE BEIECTBA, KOTOPBIE MOTYT OBITh UCTIOJIB30BAHBI B JKUIKOM HIIH
TO(UIM3HPOBAHHOM COCTaBE COTJIACHO 3asIBKE HA MATEHT, BKIIOYAIOT, HAPUMeED, PyKo3y,
1eJI00M03y, MAIBTOTPHO3Y, METHOHO3Y, OKTYJIO3Y, pHO03y, KCUJINT, ApTHHUH, TUCTUINH,
[JIMLWH, aJTAHWH, METUOHUH, TJIYTAMUHOBYIO KUCJIOTY, JIM3WH, UMUA30J1, TJULIHITIHLIH,
MaHHO3WIrIHLepat, TpUToH X-100, Pluoronic F-127, uemntono3y, HUKIOAEKCTPHH, AEKCTPaH
(10, 40 w/unmu 70 x/la), mOMUAEKCTPO3Y, MATBTOAEKCTPHH, (DUKOJLI, JKEeJIATHH,
runpokcunponmimeru, pocdar Harpus, pocdar kanus, ZnCly, UMHK, OKCU [IMHKA, LIUTPAT
HATpUs, TPUHATPUULIUTPAT, TPOMETAMUH, MeJb, PUOPOHEKTHH, TeNapyH, 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
UCTIOJIb30BAHBI B BOJHBIX (PapMalieBTUYECKUX KOMITO3ULIUSX, COTJIACHO 3asiBKE Ha TATEHT,
BKJTIOYAIOT, HATIPUMEP, aPOMAaTU3aTOPhI, AHTUMUKPOOHBIE ar€HThI, TIOJCIACTUTEIH,
AQHTUOKCUIAHTBI, AHTUCTATHUKH, JIUMH]IbI, TAKHE KaK (PoCcHOMUIIIbI HITH SKUPHBIE KHCIIOTHI,
CTEpPOMIbI, TAKHE KAK XOJECTEPUH, OEKOBbIE BCIIOMOTaTEeNIbHbIE BEIECTBA, TAKHE KaK
CBIBOPOTOYHBIH aTbOYMUH (YeIOBEUECKUI CBIBOPOTOUYHBIN albOyMHH), peKOMOMHAHTHBIN
YeJoBeUeCKUil abOyMUH, JKeJIaTHH, Ka3enH, CoJeo0pa3youue NpOTHBONOHBI, TAKHE KaK
HATPUH U TOMY MOAO0HOE. DTH U TOTIOJHUTENIbHbIE U3BECTHBIC (hapMalleBTHUECKUE
BCIIOMOTATEJIbHBIC BEIECTBA U/ NN AO0aBKH, MMOAXOASIINE TSI UCTIOIB30BAHUS B COCTABAX
COTJIACHO HACTOSIIIEMY U300PETEHUIO, 3BECTHBI B JAHHON 00TaCTH TEXHUKH, HAPUMED, 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 OCYILIECTBICHHS HACTOALIEE H300PETEeHNE OTHOCUTCS K CIIOCO0Y
MPUTOTOBJICHUS COCTaBa, BKJIFOYAIOIEMY CTaauu: (a) THOPUIH3ALIH COCTaBa, COAEPKAIIErO
KOHBIOTAThI, BCTIOMOTATEIbHBIE BEIleCcTBa U Oy(pEepHYIO CUCTEMY, B TOPOIIOK; U (b)
BOCCTAHOBJICHHE JTUO(PIIIN3UPOBAHHON CMECH CO CTaauH (a) B Cpele Uil BOCCTAHOBIICHHS, TaK
YTO BOCCTAHOBJICHHBIH COCTaB sIBJIsIETCS cTaOmiIbHBIM. COCTaB Ha CTaguu (2) MOKET
JOTIOJIHUTENBHO COAEPKaTh CTAOMIN3ATOP U OJUH WIH 00JIee BCIIOMOTaTENIbHBIX BELECTB,
BbIOPAHHBIX M3 TPYIIIbI, BKIOYAIOIIEH HATOJHUTENb, COJIb, TOBEPXHOCTHO-AKTHBHOE BEIIECTBO
U KOHCEPBAHT, KaK OMUCAHO BbIIIe. B KauecTBe BOCCTAHABIMBAIOIINX CPEI MOXKET OBITH
HCTIOJIb30BAHO HECKOJIBKO pa30aBlIeHHBIX OPraHUYECKUX KHCIOT HIIH BOJA, T.€. CTEPHIIbHAS
BOMa, OakTepuocraTudeckas Bona st nabekuii (BWFI). Cpena mist BOCCTaHOBIIEHHS] MOYKET
OBbITH BBIOpaHA U3 BOJIBI, TO €CTh CTEPUIIBHOM BOABI, OAKTEPHOCTATHUECKOH BOIBI 111 MHBEKLIUH
(BWFI) nnu rpymimel, COCTOSIIEH U3 YKCYCHON KUCJIOTBI, TPOMTUOHOBOH KHCIIOTHI, THTAPHOH
KUCJIOTBI, XJIOPHUJIAa HATPUs, XJIOpHAa MarHus, KUCJIOro pacTBOpa XJIOPHUA HATPHUs, KUCIIOTO
pacTBOpa XJIOpUAa MarHusi -u KUCJIOrO pacTBOpa aprMHMUHA, B KOJIMYECTBE OT 0koJio 10 10 okoso
250 MM.

Kunxuit papmaneBTHHECKUN COCTAB KOHBIOIATOB COTJIACHO HACTOSIIIEH 3asBKE Ha MATEHT
JIOJIKEH IEMOHCTPUPOBATh MHOKECTBO 3apaHee ONpeeNeHHbIX XapakTepucTuk. OaHon u3
OCHOBHBIX ITPOOJIEM B KHUIKUX JIEKAPCTBEHHBIX MTperapaTax sBISIETCs] CTA0MIbHOCTD, TIOCKOJIBKY
OenKu/aHTHUTENa UMEIOT TEHACHIINIO 0OPa30BBIBATH PACTBOPUMBIE H HEPACTBOPHMBIE arperaThl B
npoLecce NPOU3BOACTBA U XpaHeHusl. Kpome Toro, B pacTBOpe MOT'YT MPOUCXOAUTD pa3jivyuHbIe
XUMHYECKHE Peakny (1e3aMUANPOBAHNE, OKUCIICHUE, OTPAHUYCHNE, N30MEPHU3aLMs U T. 11.),
NPUBOSALINE K MMOBBIIICHHAIO YPOBHS MPOAYKTOB PA3JIOKEHUS H/UITH MOTepe OHOJIOrHIeCKOH
akTUBHOCTH. [IpennoyrurenbHO, KOHBIOTAT B XKUAKOH Gopme win B popme arodunnzarta
IOJDKEH MUMETh CPOK roHocTu Ooniee 18 mecsies mpu 25 °C. Bonee npennoyTuTeIbHbIN
KOHBIOTAT B XKHUIKOH popme miu B popme nrodunmzara 10JDKEH UMETh CPOK TOAHOCTH Ooee 24
mecsines rpu 25 °C. Hanbonee nmpeanoYTHTENbHBIH KUIKUNA COCTaB TOJDKEH IEMOHCTPUPOBATh
CPOK roHOCTH OK0JIO 24-36 Mecsites mpu 2—8 °C, a cocraB muoduin3ara J0KeH
JEMOHCTPUPOBATH CPOK FOJHOCTH MPUMEPHO MpeArnouTuTeabHo 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 BapHaHTax OCYILIECTBIECHHS COCTAB SIBJSIETCS CTAOMIIbHBIM TOCTIE

3amopaxuBanus (Harmpumep, -20 °C wiu -70 °C) u oTTanBaHus COCTaBa, HarpuMep, mocne 1, 2
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WK 3 UKJIOB 3aMOpakuBaHus 1 oTTauBaHus. CTaOUIBHOCTD MOXKET ObITh OLIEHEHA
KAa4eCTBEHHO W/WJIN KOJUYECTBEHHO PA3JIMUHBIMU CITIOCOOAMH, BKJIFOUAsl OLIEHKY COOTHOIICHHUS
JIEKapCTBEHHOE CpeacTBO/anTHTENO (OeoK) u 0Opa3oBaHHe arperatoB (HanmpuMep, ¢
UCTIOJb30BaHuEM Y @, SKCKIIFO3MOHHON XpoMaTtorpaduu, myTeM U3MEPEeHUs] MyTHOCTH W/WIIH
BU3yaJIbHBIM KOHTPOJIEM) ; yTE€M OLIEHKH HEOAHOPOJHOCTH 3apsifia C MOMOIIBIO
KaTHOHOOOMEHHOH XpoMaTorpaduu, H303JIEKTPHUECKOr0 KaMWIISIPHOTO (POKYCHPOBAHHS
uzobpaxenus (iclEF) umm kanuuisspHOTo 30HHOTO 3JIeKTpodopesa; aHaTI3 AMIUHOKOHIIEBOU UITH
KapOOKCHKOHLIEBOH MOCIIENOBATEIBHOCTH, MACC-CIIEKTPOMETPUUYECKHH aHAIN3 WIIM MaTPUIHAS
Ja3epHasi necopOLMOHHAs HOHU3ALMs/ BpeMsinposieTHast Macc-cniekrpomerpust (MALDI/TOF
MS) unmu HPLC-MS/MS; SDS-PAGE ananu3 aiist cpaBHEHHsSI BOCCTAHOBIIEHHOT'O 1 HHTAKTHOTO
aHTHTENA; aHAJTN3 NENTUAHOHN KapThl (Harpumep, Tpuntrueckuil mmm LY S-C); ouenka
OMONOTUYECKOH aKTUBHOCTH WJIM aHTHI'€HCBSI3bIBAIOIIEH (DYHKLIUN aHTUTENA, 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 / runposus / pparmeHTanys (HampuMep, pparMeHTaust
HIApHUPHOU 00acTh), 0Opa3oBaHUe CYKIIMHUMUIA, HECTIAPEHHBIN LHUCTeHH (bI), yAyInHeHNEe N-
KOHIIa, 00paboTka C-KOHIA, Pa3INYHs TITMKO3UINPOBAHMUS, U T.11.

CTaOuipHBIN KOHBIOTAT TAKKE TOJDKEH «COXPAHATh CBOKO OHMOJIOTHUYECKYIO aKTHBHOCTDY B
(bapMareBTHUECKON KOMIIO3HLINY, €CTH OMOJIOrHYecKas akTHBHOCTb KOHBIOTaTa B TaHHBIN
MOMEHT BpEMEHHU, HallpuMep, B TeueHue 12 mecsues, B npeaenax okoyo 20%, npeanoyTUTENbHO
okoJsio 10% (B mpenenax omuOOK aHaN3a) OMOJIOTHYECKON aKTUBHOCTH, MPOSIBIISIEMOM B TO
BpeMst, Koraa (papMaleBTHIECKYI0 KOMITO3ULIMIO TOTOBIIIH, ONPEAEIISUIN, HAIIPUMEp, B aHATTN3E
CBSI3bIBAHUS AHTUT€HA W/WJIM B aHAJIM3€ [IUTOTOKCHYHOCTH 1N ViItro.

dapmarneBTHYECKH KOHTEHHEP WK COCY HCIIONB3YIOT U XpaHeHUs (papMaleBTHIECKOTO
cocrasa JIlo0OTro U3 KOHBIOIaTOB COTJIACHO 3asiBKE Ha maTeHT. EMkocTh npencrasinsier coboit
¢nakoH, OyTBUIKY, IPEABAPUTENBHO 3aIIOJTHEHHBIH LITPHUL] FJTH MPEIBAPUTEIBHO 3aII0THEHHBIH
IITPHI] ¢ ABTOUH)KEKTOPOM.

JIist KIIMHUYECKOTO MPUMEHEHHS 1N ViVO KOHBIOTAT Yepe3 OC-CBs3b M0 N300peTeHuo Oyner
MIOCTABJISITBCS. B BUJIE PACTBOPOB MIIM B BUAE JTHOPIIIN3UPOBAHHOTO TBEPAOTO BEIECTBA,
KOTOPOE MOKET OBITh MOBTOPHO PACTBOPEHO B CTEPHIIBHOM Boe Auist HHbeKIui. [Iprmepsl
MOJXOASALINX MPOTOKOJIOB BBEJICHHSI KOHBIOTaTa cieayromue. KoHbIoraTel BBOIAT €KEIHEBHO,
€KEHe/IeTbHO, pa3 B IBE HENIENH, TPH pa3a B HENEJNIO, OJUH pa3 KaKble YEThIPE HEACTH UITH

€KEeMECSIYHO B TeueHue 8 ~ 54 Henenb B BUJE BHYTPUBEHHOTO Ooutoca. bosrocHble 10361
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BBOZsTCS B KonmdectBe OT S0 1o 1000 M (pU3HOIOTHUYECKOTO PacTBOPA, K KOTOPOMY
HEeoO0s13aTeNIbHO MOKET OBITh TOOABJIEH YEeJIOBEUECKHH ChIBOPOTOUHBIHN aabOyMUH (HarpuMep, OT
0,5 mo 1 MJ1 KOHLIEHTPUPOBAHHOTO PACTBOPA YEJIOBEYECKOTO CHIBOPOTOUHOTO anbOymuna, 100
mr/mi). Jlo3bl OyayT cocTaBisATh OKOJIO OT 50 MKT 0 20 MI/KT OT MaccChl TeJla B HEZEINO, B/B. (B
auanaszoHe ot 10 Mkr 1o 200 Mr/kr Ha nHBEKIUIO ) Yepes 4 ~ 54 Henenu nmocie JeueHus! NaueHT
MOJKET MPONTH BTOPOH KypcC JieueHus1. KIIMHUIMCTBI MOTYT OINpeNeuTh KOHKPETHBIE
KJIMHUYECKHE MTPOTOKOJIbI B OTHOIICHUH IyTH BBEACHUS, BCIIOMOTaTEIbHBIX BEIIECTB,
pa3baBuTenel, JO3UPOBOK, BPEMEHU H T. [I.

ITprMeps! MEMUIIMHCKIX COCTOSIHU, KOTOPBIE MOYKHO JIEYUTh B COOTBETCTBHH CO
crioco0amMy YHUYTOXKEHHST BBIOPAHHBIX KJIETOYHBIX MOMYJISLUH in VIVO HITH €X VIVO, BKJIIOYA0T
3JI0Ka4eCTBEHHbIE HOBOOOPA30BaHUS JIFOOBIX TUIIOB PaKa, ayTOMMMYHHbIE 3a00JI€BaHM,
OTTOP:KEHUE TPAHCIIAHTaTa U MHPEeKINH (BUPYCHBIE, OaKTepHabHbIE HITH NAPA3UTUIECKHE).

KonmnuectBo koHBIOraTa, KOTOPOE TPEOYETCS Il JOCTIIKEHHS KENaeMOro OHOJIOTHIECKOTO
s¢dekra, OyneT BapbUPOBATHCS B 3aBHCUMOCTH OT psifia (PakTOPOB, BKIIIOYAS XUMHYECKUE
XapPaKTEPUCTHKH, aKTUBHOCTb U OMOJOCTYITHOCTb KOHBIOTATOB, THIT 3a00JI€BAHUS, BUL, K
KOTOPOMY OTHOCHTCSI TTALIUEHT, COCTOSTHUE OOJIE3HU MAIMEHTa, yTh BBEIEHUsI, BCE (DaKTOPHI,
KOTOPBIE TUKTYIOT HEOOXOIUMBIE KOJUYECTBA I03bl, JOCTABKY M PEKUM ISl BBEICHHSL

B o0mux yeprax, KOHBIOTaThI Yepe3 OUC-TMHKEPHI MO HACTOSIIEMY H300PETEHHIO MOTYT
OBITh TIPEIOCTABIIEHBI B BOAHOM (hU3HOJIOTHYEeCKOM OydepHOM pacTtBope, coaep:xkamem 0,1-10%
Macc./00. KOHBIOTaTOB JUIsl MAPEHTEPATHHOTO BBEAEHHUS. THIINYHBIE THATIA30HBI 03 COCTABIISIOT
ot 1 Mxr/kr 1o 0,1 I/KT Macchl Tenla B IeHb, €XKeHeNeIbHO, pa3 B IBE HENENH, pa3 B TPU HENEIH
WIN B MECSLI, TPEINOYTUTENbHbIN quana3oH 103 cocrapisieT oT 0,01 mr/kr o 20 Mr/kr Macchbl
TeNa, eXKeHEeNeTbHO, Pa3 B 1B HENIEIN WM Pa3 B MECSLI, SKBUBAJICHTHAS 1034 1JIs1 YEJIOBEKA.
[IpennouTnrenbHast AO3UPOBKA JIEKAPCTBEHHOTO CPENCTBA, KOTOPAasi JOJLKHA BBOJIUTHCS,
BEPOSITHO, 3aBUCHT OT TAKHX MEPEMEHHBIX, KaK THIT U CTENIEHb MTPOrPECCUPOBaHNs 3a00I€BaHUS
WIN PacCTPOMCTBA, 001Iee COCTOSIHIE 30POBbsI KOHKPETHOTO MAaIlMEeHTa, OTHOCHTEIbHAS
ounonornyeckas 3pPeKTUBHOCTb BHIOPAHHOTO COEAUMHEHHS], COCTAB COEAMHEHUS], yTh BBEACHUS
(BHYTPHUBEHHO, BHYTPUMBILIEUHO WUJIH Ap.), PapMaKOKHHETHIECKHE CBOMICTBA KOHBIOTATOB TI0
BBIOPaHHOMY IyTH AOCTAaBKH, a TAKXKE CKOPOCTH (O0II0C MM HenpepbiBHAsE HHQY3HUs1) U rpaduk
BBEICHUS (KOJIMYECTBO MOBTOPEHHH 32 ONpPENeIeHHbIN EPHUOJ 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

YIAaKOBBIBATb, OCTaBasACh B BUAC (I)I/ISI/ILIGCKI/I U XUMHUYECKH CTaOUJIbHOM CTaHI[apTHOfI JO03bI,
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conepxareii 1udo caM aKTHBHBIN KOHBIOTAT, OO B BHIE (papManieBTUIECKH PUEMIIEMO
KOMIIO3UIINH, KaK OMKMCaHO Hike. Takum 00pa3oM, TUITHYHbIE CyMMapHbIE
CYTOYHBIE/eKeHeIeTbHbIE/Pa3 B ABE HeJeU/MecsiuHble 103bI cocTaBsitoT oT 0,01 mo 100 Mr/kr
Macchl Tena. B kauecTBe o01mero pyKoBOACTBA, CTAHAAPTHBIE O3Bl AJIS JIFOJEH 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 MECHI], 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 HACTOSIIIIEM IOKYMEHTE, MOTYT OBITh COCTABJIEHBI B (DapMalleBTHUECKUE
KOMIIO3UIIMH ITyTeM CMENIUBAHKSI C OJHUM Wiin Oosiee (hapMarieBTHUECKH MPHEMIIEMBIMU
HATOJHUTENAMU. TaKkyue KOMITO3UIUK C €MUHIUYHON 10301 MOTYT OBITh MPUTOTOBJIEHBI ISt
MPUMEHEHHS IePOPAIbHBIM BBEACHHEM, OCOOEHHO B (hopMe TabJIeTOK, MPOCTHIX KATICYJI HIIH
MSITKHX TeJIEBBIX KaIlCYJI, JIH UHTPAHA3aIbHO, 0COOEHHO B (POpME MOPOIIKOB, Kanelb ISl HOca
WIH a3PO30JI€H; WIM KOJKHO, HAIPUMEP, MECTHO B BUJIE€ Ma3ell, KpEMOB, JIOCBOHOB, Trejiel WiIn
CTIpeeB WK uepe3 TPaHCAEPMAIIbHBIC TUIACTBIPH.

B emie onHOM BapuaHTe OCyIIECTBICHHS, (hapMalleBTHIeCKast KOMIIO3HIUS, COAepIKarast
TeparneBTHIecky 3¢ dexTuBHOE KoMmuecTBO KoHbIorata @opmyiel (I11) 1 mFOOBIX KOHBIOTATOB,
OTMCAHHBIX B HACTOSIIEN MATEHTHON 3asiBKE, MOKET ObITh BBEZEHA OJJHOBPEMEHHO C APYTHMU
TEpareBTUYECKUMHU areHTaMu, TAKUMHU KaK XUMUOTEPANIEBTHUECKUI areHT, JJydeBas Teparnus,
UMMYHOTEPAIEBTHYECKUE areHThI, ar€HThI aYyTOMMMYHHOTO PacCTPONCTBA, aHTHUH(DEKIHOHHBIE
areHThI WK APYTHe KOHBIOTATHI IJIsl CHHEPTeTUYECKH d(PPEKTUBHOTO JIEUSHUST UITH
npoUIAKTUKY PakKa, MIIK ayTOUMMYHHOTO 3a00JI€BaHus1, MM HH(PEKITHMOHHOTO 3a00JIEBAaHHSL.
CuHepreTnyeckne areHThl IPEANOYTUTENBHO BEIOPAHBI H3 OHOTO UIIH 0OJiee CIEeAYIOMHIX
JIeKapCTBEHHBIX CpencTB: abaranent (OpeHcus), abuparepona auerart (Zytiga®), abpakcas,
aneramMuHO(eH / THIPOKOAOH, amanmumyMmal, aparuaud numanear (Gilotrif®), anekTuHuO
(Alecensa), anemtyzymabd (Campath®), anutperunoun (Panretin®), ano-rpacty3ymad sMTaH3UH
(Kadcyla™), cmemmannbie conn amperamuna (amderamun/ nekcrpoamderaMus wim agepat
XR), anactposoun (Arimidex®), apununpa3os, atazaHaBup, aresonusymad (Tecentriq,
MPDL3280A), aropBactatuH, akcutuHUO (Inlyta®), AZD9291, 6enunoctar (Beleodaq™),
Oepar3ymad (Avastin®), 6opresomud (PS-341; Velcade, Neomib, Bortecad), kabazurakcens
(evtana®), kabozantuand (Cometriq™), 6ekcaporeH (Targretin®), GnmuHarymomad (Blincyto™),
oopte3omud (Velcade®), 603yrunand (Bosulif®), Opentykcumad Benotun (Adcetris®),
oynesonun, oyaesonun/popmorepo, OynpeHopduH, karneuutabdbus, kapdmmsomud (Kyprolis®),

nenexokcn6d, neputuaud (LDK378/Zykadia), nerykcumab (Erbitux®), nuxiocnopus,
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uHakajbier, KpuzoTuHuo (Xalkori®), kobumerunud (Cotellic), naburarpan, nabpadenud
(Tafinlar®), naparymymab (Darzalex), napOsnoatun anbda, napyHaBup, IMaTHUHHOA ME3HIIAT
(Gleevec®), nazaruand (Sprycel®), nenmneiikun-gudrurokc (Ontak®), nenocymad (Xgeva®),
JEeTaKoT, JeKCaMeTa30H, JeKCIaHCoMpa3o, aekeMermwidenuaar, auayrykcumad (Unituxin™),
JIOKCULIMKIINH, AyJOKCETHH, nypBanymad (MEDI4736), snotysymab (Empliciti), sMmTpunntadbux
/ punnuBupyYH / TeHO(QOBUPA AU3OTPOKCHIIPYMapaT, SMTpuIUTadbuH / TeHooBup / 3paBupens,
sHOKcanapuH, 3H3a1yTamun (Xtandi®), smostuH anbsda, spaotunud (Tarceva®), 330Menpaszon,
3C30MHKIIOH, 3TaHepuenT, 3BeponuMyc (Afinitor®), skcemectan (Aromasin®), 3BepoIUMycC
(Afinitor®), a3eTumuO, 33eTumud / cumBacTatuH, peHodudpar, gunrpactum, purrOTUMON,
¢nyrukasona nponuoHar, ¢iyTukazoH / caapmerepo, ¢pynsectpant (Faslodex®), repunnrnd
(Iressa®), rmatupamep, rozepennH aerat (Zoladex), nkoruan0, nmatnaus (Gleevec),
ubputyromad tuykceras (Zevalin®), ubpyrunutd (Imbruvica™), unenanucud (Zydelig®),
uHparKcuMad, HHUTAPHUO, MHCYJIMH acapT, HHCYJIMH AETEMUp, HHCYJIUH TJIapTyH, HHCYJIHH
nu3npo, uHTepdepon Oera—la, uarepdepon Gera-1b, manatnand (Tykerb®), unmnmumymad
(Yervoy®), unparponusi opomun / canpOyramont, ukcazomud (Ninlaro®), manpeorun anearar
(Somatuline® Depot), nenamuomun (Revlimid®), nenatunutd (Lenvima™) nerposon
(Femara®), 1eBOTUPOKCHH, JJEBOTHPOKCHH, JIUJOKAHH, JINTHE30JIU/, TUPATIyTUL,
mu3nexcamberamud, MEDI4736 (AstraZeneca, Celgene), MemaHTUH, MeTUI(QEHUIAT,
METOMPOJIOJ, MOTaUHII, MOMeTa30H, HeruTyMymad (Portrazza), Hunotuand (Tasigna®),
Hupamapud, Husoymad (Opdivo®), oparymymad (Arzerra®), obunyryzymad (Gazyva™),
onanapud (Lynparza™), onmmecapTaH, oiMecapTaH / THAPOXJIOPOTHA3UA, OMaIn3ymad,
STHJIOBBIE 3(pUPBI OMera-3 KUPHBIX KHCIIOT, OCEIBTAMUBHP, O3UMEPTHHHO (MJIN MepeIeTHHHO,
Tagrisso), okcukonoH, najxdorukaud (Ibrance®), manueusymad, manutymymad (Vectibix®),
naHodunocrar (Farydak®), mazomanud (Votrient®), memopomsymabd (Keytruda®),
nemerpekcen (Alimta), meptyzymad (Perjeta™), KOHBIOrHPOBaHHAS 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, CUTATTUNTHH/MET(HOPMIH, COH(EeHANH, COHUIETHO
(LDE225, Odomzo), copadenud (Nexavar®), cynurunubd (Sutent®), taganadun, TaMokcudeH,
Tenanpesup, Tanazonapud, reMcupoaumyc (Torisel®), TeHohOBUP/SMTPUIITAONH, TECTOCTEPOH
renb, Tanugomun (Immunoprin, Talidex), Tuotpomnust Opomun, Topemuden (Fareston®),

TpameTuHUO (Mekinist®), Tpacty3ymad, TpabekTuauH (3krenHacuuane 743, Yondelis),
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tpudaypunus/Tunupanni (Lonsurf, TAS-102), rperunons (Vesanoid®), ycreknaymao,
BajicaptaH, Benunapud, Banaeranutd (Caprelsa®), semypadenud (Zelboraf®), BeHeToKIaKC
(Venclexta), BopunocTtar (Zolinza®), 3us-adpnudepuent (Zaltrap®), 30cTaBakc, 1 UX aHAJIOTH,
NPOU3BOAHBIE, (PapMaLeBTHYECKH MPUEMIIEMbIE COJTH, HOCHTENH, pa30aBUTEH WK UX
BCIIOMOTaTeNIbHbIC BEIECTBA, MJI KOMOUHALIMS BBIILIEYKA3aHHOTO.

JlekapCcTBEHHbIE CPEICTBA/IUTOTOKCUYECKUE ar€HThI, UCTIOJIb3yeMble Il KOHBIOTUPOBAHHUS
Yepe3 MOCTUKOBBIH JIMHKEP COIIACHO HACTOSILIIEMY MAaTEHTy, MOTYT MPEACTABISATH COOOM JIF00bIE
aHAJIOTH W/WJIM POU3BOIHBIE JIEKAPCTBEHHBIX CPEACTB/MOJIEKYJI, OMMCAHHBIX B HACTOSILLIEM
nareHte. CrienuanicT B 00J1aCTH JEKAPCTBEHHBIX CPEACTB/LUTOTOKCHYECKHX ar€HTOB JIETKO
MOWMET, YTO KaKI0€ U3 JIEKaPCTBEHHBIX CPEACTB/IUTOTOKCHYECKUX ar€HTOB, OMUCAHHBIX B
HACTOSIIIEM JOKYMEHTE, MOKET ObITh MOIU(ULIMPOBAHO TAKUM 00Pa30M, 4TO MOJyYaroIIeecs B
pe3yJsibTare COeqMHEeHHE BCe ellle COXPaHseT Creln(pUUHOCTb W/UITH aKTUBHOCTb HCXOIHOTO
coenuHenus. CreruanucT B JaHHOH 00JaCTH TEXHUKH TaK)Ke MOMMET, YTO MHOTHE U3 ITHUX
COEAMHEHUH MOTYT OBITh MCIOJb30BaHbI BMECTO JIEKAPCTBEHHBIX CPEACTB/LIUTOTOKCHYECKUX
areHTOB, OMMCAHHBIX B JaHHOM NOKyMeHTe. Takum oOpas3oMm, JieKapCTBEHHbIE
CpencTBa/LMTOTOKCHYECKHE areHThI COTJIACHO HACTOSIIEMY H300PETEeHHIO BKJIIOYAIOT aHAJIOTH U
MPOU3BOHBIE COSTUHEHUH, ONTMCAHHBIX B JAHHOM JOKYMEHTE.

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

HEMOCPEACTBEHHO BKJIFOYCHBI B KAUECTBE CChLJIKU BO BCEM UX IIOJIHOTE.

I[MTPUMEPBI

Hacrosimee nzo0pereHue nanee OrnmucaHo B CIEAYIOMUX IPUMeEpPax, KOTOPBIE HE
npeaHa3HaYeHb! sl OrpaHn4YeHnst 00beMa HacTosmero n3ooperenus. Kierounsle nuHmny,
OTMCaHHBIE B CIEAYIOLINX IPUMepax, MOAAEPKUBAIN B KyJIbTYype B COOTBETCTBUU C YCIOBUSIMH,
OTIpeNieIeHHbIMU AMEPUKaHCKOH KoJuIekuen TUoBbIX KynbTyp (ATCC) unmu Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Bpaynmseiir, I'epmanust (DMSZ),
unu [1laHxaliCKUM MHCTUTYTOM KJIETOYHOM KyJnbTypbl KHuTalickoil akageMuu HayKH, €CJIH He
yKa3aHO WHOE. PeareHTsl Ut KIETOYHBIX KyJIbTyp OblIH mosydens! ot Invitrogen Corp., eciu He
yKa3aHo nHoe. Bce Ge3BOHbIE PACTBOPUTENTHN OBLIH MOJYYEHbI KOMMEPUECKH M XPAHHIIUCH B
repMETHYHBIX CKIISTHKAX MO a30ToM. Bce ocTanbHbIe peareHTsl 1 pacTBOPUTENN ObLITH
nproOpeTeHbl HAUBBICIIETO KA4eCTBA U MCIIOJB30BaHbI Oe3 AajibHelIIel ouncTku. Paznenenue
npemnaparusHoit BOYKX nposonuu ¢ momomeio Varain PreStar HPLC. Crniextpst AMP
peructpupoBaiu Ha mpudope Varian Mercury 400 MI'u. Xumudeckue cIBUTH (. IeNIbTa.)
NPEACTABJICHbI B YACTSAX HA MIJIJIMOH (4/MJTH) 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 MoaysieM pa3zaenenus 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 mmouss) B JIM®PA (150 M)
nobasmnsi NaH (60% B macie, 2,76 T, 68,8 mmonb). [Tocnie nepeMernuBaHus mpy K.T. B TCYSHHE
30 munyT, KobaBmsH TpeT-OyTii 2-0pomanetat (14,01 r, 72,1 mmonb). CMech nepeMernnBam
B TEUEHHE HOYH, NOOABIISLTH JOMIOJHUTEbHOE KOJIMUECTBO METaHOA (3 MJT), YIIapUBaJIH,
pazbassuin EtOAc (100 mut) u Bogoit (100 mut), pa3aensiii, 1 BOAHBIN CJIOH SKCTparupoBaiu
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 CooHaiN2Os [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-nrokcane (40 mur) noGasmsimn HCL (12 M, 10 mu). Cmech
nepeMemuBanu B Tederre 30 MuHyT, pa3dapsuiu 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 MPOAYKTA IS clenyromel craanu 6e3
nanpHewmeit ounctku (2,15 r, 103% Bexon, ~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)ruapasul- 1, 2-1unin) TnyKCy CHOH
KHCJIOTBI.

CbZ\ Cbz
Q_ N—N O
%/ VAL
HO OH
K pactBopy 2,2'-(runpasun-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, YIIapUBaJl M OYUINAIH Ha KOJIOHKE ¢ Si02, 3JIIONpPYsT CMEChIO
H>O/CH;3CN (1:9), conepskameit 1% MypaBbUHYIO KUCJIOTY, € MOJY4YEeHHEM 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) nobassim (COCl), (905 mr, 7,13 MmMoinb), 3aTeM
nobGasstn 0,030 ma JIM®. Tlocine nepeMernBaHus P KOMHATHOH TeMmiepaType B TeueHHe 2
4acoB, CMECh Pa30aBIsLIN TOJYOJIOM, YIIAPHBAIN H COBMECTHO YIIAPUBAIH C AUXJIOPITAHOM (2 X
20 M) u TosyosioM (2 X 15 Mi1) ocyxa ¢ moJlydeHHEM YKa3aHHOTO B 3arOJIOBKE HEOUUIIIEHHOTO
NMpOayKTa (KOTOPBIH SBIISIETCS HECTAOWIBHBIM) JIs CIEAYIOIEeH cranuu O6e3 najapbHenmen
ouncTtku (365 mr, 96% Beixon). ICU MC m/z Beruncieno aias C2oH1oCLN>Og [M+H]™ 453,05,
HaiimeHo 453,50.

ITpumep 5. Cunres au-Tper-Oytun 1,2-6uc(2-(mpem-O6yTokcn)-2-0kco3THI)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 Temreparype H00aBisuid TU-TpeT-OyTmruapasus- 1,2-mukapookcunar (0,50 r, 2,16
mMmouib 1,0 3kB. ) B Oe3pogaoM JIM®PA (8 mu) B Teuenne 10 muHyT B atmMocdepe azora. Cmech
nepeMelInBaii Npyu KOMHATHON TemnepaTtype B TedeHue 10 MUHYT, a 3ateM oxnaxnaanu no 0 °C.
K cmecu mo karusim pobaemsiin Tper-Oytun 2-Opomanerar (1,4 mut, 8,61 mmonb, 4,0 5kB.).
[TonyueHHYIO CMECh OCTaBJILIM HArpeBaThCS A0 KOMHATHOW TEMIIEpPAaTyphbl U MEPEMEHINBAIH B
TeueHne Houd. JloOammsanym HaceIeHHBIH pacTBop xnopuaa ammonust (100 mur). OpraHuueckuii
cioil othensiM M BOOHBIA ciod skctparuposamnm EtOAc (3 x 50 wmur). OObenuHEHHBIH
OpPraHW4ecKUll 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) ¢ moiydyeHueM yKa3aHHOTO B
3aroJiopke coenuHeHuss B Buue Oecriernoro macia (0,94 1, 99.6% Bexon). 9CU MC m/z
[M+Na]” 483 4.

ITpumep 6. Cunres 2,2'-(rugpasus-1,2-aunuin ) IMyKCyCHON KHCIOTHL
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K pactBopy nu-tper-Oyrun 1,2-6uc(2-(mpem-0yToKcH)-2-0KCO3THI)ruaApa3us-1,2-
mukapbokcuiara (0,94 r, 2,04 mmone) B IXM (4 mun) npu 0 °C nobasnsimm TOK (4 mo).
PeakunoHHYHO cMeCh epeMemnuBaiy B TeueHrne 30 MUHYT, a 3aT€M HarpeBajiu 10 KOMHATHOHN
TEMIepaTyphl U MepeMeIInBaiy B TeueHne Hour . CMech ynapuany, pasdasisuu XM u
yrnapuBaid. JJaHHYIO OTIepalyio TIOBTOPSIIH TPU Pasa ¢ MOyYeHHeM OEJIoro TBEPAOro BELIeCTBa.
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, 1,57 mmons, 1,0
3kB.) B 6e3sogHoM TT'® (10 M) mpu 0 °C nobassimu 2-xnopauerwixiopun (0.38 mu, 4,70
MMoJib 3,0 3kB.) B TeueHre 10 MUHYT. PeakIIMOHHYIO CMeCh HarpeBaId 10 KOMHATHOH
TEMIIEPaTyphl U MEPEMEIINBAIN B TEUEHUE HOUH, U yrapuBain. OCTaTOK TPHUIKIIbI COBMECTHO
ynapusanu ¢ TI'® ¢ monyyennem 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.

HOOC Boc,O/THF HOOC P,0
>N 0Ly Sy +0s
§ i . 0, X
HQ{){?"\/Nﬂ H,0/NaOH HOOC~_NBoc CH,Cl, WN&Q;

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-OyTrnankapoonar (22,10 r, 101,3 mmouns) B 200 ma TT'®
B Teuenne 1 yaca. [Tocie noGaBneHus, cMech epeMennBaiu B TedeHue 2 yacos npu 4 °C.
Cwmech ocTopoxkHo noakucisnu 1o pH ~4 ¢ nomomsto 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) ¢ monyuenuem 3,3'-((TpeT-OyTOKCHKapOOHMIT)a3aHAUNIT ) TUITPOTIAHOBOH KHCIOTHI
(13,62 1, 84% Beixoa). ICHU MC m/z C11Hi19NOg [M+H] , paccuur. 262,27, Haiineno 262,40.

K pactopy 3,3'-((TpeT-OyToKcHKapOOHIT )a3aH I ) IUTIPOTTAHOBOM KUCTOTHI (8,0 T, 30,6

mmodib) B CH2Cla (500 mut) mpu O °C noGasinsimu oxenn ocdopa (8,70 r, 61,30 mmoinn). Cmech
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nepememuBainu npu 0 °C B TeueHHe 2 4acoB, a 3aTeM MPH K.T. B TedeHne | vaca, GpuibTpoBamu
yepe3 HeOobIyI0 KOJOHKY ¢ S10, u konoHky npombiBaiu EtOAc/CH,Cl, (1:6). @unsrpar
ynapuBaiu U pacrupanu ¢ EtOAc/rekcaH ¢ mojiydeHneM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHUS
(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 M)
nobGassinn EtsN (15 mu) u tper-Oyrunakpunar (12,1 r, 94,5 mmoonb). CMmech Harpesasu 10
KUTIEHHSI ¢ OOPaTHBIM XOJIOAUIBHUKOM B TEUEHUE HOYH, YIIAPUBAJIH U OUHILNAINA Ha KOJOHKE C
S10,, smoupyst cmecbto EtOAc/rekcan (1:4) ¢ mojlydeHreM 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"w, 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-O6yrun 3-((6ensmnokcn)amuno)nponasoaty (13,0 r, 51,76 mmorns) B meranoqe (100
m1) nobasisuin Pd/C (0,85 1, 10%Pd, 50% BnaskHOCTH) B cocyae muist runpuposanus. [Toce
TOTO KaK CHCTEMY SBaKYHPOBAIU B BAKYyM€E M MOJICOCIMHSIIN K ra3000pa3HOMY BOAOPOAY MOA 2
aTM, PEaKIMOHHYIO CMECh MEPEMELINBAIN B TEUEHUE HOYH MTPH KOMHATHOM TeMIIepaType.
HeounmeHnHyo peakMOHHYIO CMeCh MPOMYCKAIN Yepe3 CJIOH LeINTa, MPOMBIBAst TAHOJIOM,
yHapuBaJid ¥ 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 (¢, 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 mmons) B cmecu AXM (50 min)
u iupuanHa (20 mut) nobasisimn xnopua To3mnata (12,05 r, 63,42) npu 4 °C. Iocne

no0aByieHUs], CMECh MEPEMELINBAIIN PH KOMHATHOM TeMIepaType B TEUSHHE HOYH, YIIAPUBAJIH U
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ounmmain Ha koJoHke ¢ Si0;, smonpys EtOAc//IXM (1:10~1:6) ¢ nosy4eHHEM YKa3aHHOTO B
3arosioBke coennnenus (8,58 r, 86% Boixoxn). 1H 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) nobasnsinm Tpet-
oyTun 3-((To3mnokcu)amuHo)mpomnanoar (5,10 r, 16,18 mmounb). CMech nepeMernBaiy mpu
KOMHATHOM TemnepaTtype B TeueHue | 4yaca, a 3ateM npu 45 °C B Teuenue 6 yacoB. CMech
yHapuBaJid ¥ OUYUINATH Ha KoJIoHKe ¢ Si0,, amoupyss CH;OH/AXM/EtsN (1:12:0,01~1:8:0,01) ¢
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenus (2,89 r, 62% soxon). MC DCHU m/z+
C14H2sN>2NaO4 (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 mun) nobassiu
okcamwixyopun (2,70 r, 21.25 mmons) u JIM® (50 mki). CMmech nepemMeruBaiy npu
KOMHATHOH TeMIIepaType B TEUEHHE 2 4acOB, YIIAPUBAIN 1 COBMECTHO YIIaPUBAIH CO CMECHIO
JAXM/Tonyos ¢ oJlydeHHeM HEOUHIIEHHOTO XJIOPHIA 3-MaJeuI0nponaHOBON KUCIOThL. K
COEOMHEHUIO Au-TpeT-OyTin 3,3'-(runpasun-1,2-guun)qunponanoara (0,51 r, 1,76 mmonb) B
cmecu JIXM (35 mur) mo6aBs HEOUHILIIEHHBIN XJIOPUA 3-MaIenAONMPONIAHOBONH 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

151



10

15

20

25

NS SN S A
0 N)l\/\N;> HO N)'\/\N;;| 0
>< R | N; R | R 0) |
O)J\/\ )\_/ H O)J\/\N)l;/lj)

K coequnenuro 14 (700 mr, 1.18 mmouns) B nuokcane (4 mi) nodasnsui HCI (ko1 1 mt).
Cwmech nepemernuBanu B Teuenue 30 munyt, paszdasisuim EtOH (10 mut) u Toyosiom (10 mi),
ynapuBaiu U coBmecTHO ynapusanu ¢ EtOH (10 mu) u Tonmyosiom (10 mit) ¢ mosydeHuem
HEOUHMIIEHHOTO YKa3aHHOTO B 3arojioBKe mpoaykTa (560 mr) mis cienyroimeli 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) mobasystin NHS (400 wmr, 3,47 mmone) u EDC (1,01 1, 5,26 Mmmonb). Cmech
nepeMeIBajIi B TEUEHHE HOYH, YIIaPUBAJIH, YIIAPUBAIN U OYHIIAIN Ha KOJOHKe ¢ Si0;,
siroupyst EtOAC/JIXM (1:12~1:7) ¢ monyueHueM yKa3aHHOTO B 3arojioBke coeanHenus (520 mr,
65% Bbixox 3a ase ctaann). MC DCH m/z+ Cr3H2sNsNaO14 (M+Na), paccuur. 695,17, HaitneHo
695,40.

IIpumep 16. Cunres Tper-OyTun 3-(2-(2-(2-ruapOoKCHITOKCH )3TOKCH)3TOKCH )IIPOTIAHOATA.

not~-t), =X - HO'(’\/GWO%

Na/Tro

K 350 mn 6e3sopnoro TI'® npu nepemernnBannu godassin 80 mr (0.0025 moub)
MeTaJTN4eCKOro HaTpust u TpudTwieHr kot 150,1 r, 1,00 mons). [ocne moiHOrO
pacTBOpeHus HaTpust godassm TpeT-OyTrnakpunar (24 mi, 0,33 monb). PactBop
nepemenInBany B Teuenue 20 4acoB Npyu KOMHATHOM Temmeparype u HeiTpanuzosanu 8 mi 1,0
M HCI. PacTBopuTens yaansuim B BaKyyMe, a OCTaTOK CYyCIIEHIUPOBAJIH B HACBHIIIEHHOM BOJTHOM
pacTBope xjopuna Hatpus (250 Mut) 1 3KcTparupoBaiu stunaneratom (3 x 125 m).
OObenHeHHbIE OPraHNYECKUE CION POMBIBAIN HACBILIIEHHBIM BOJAHBIM PAaCTBOPOM XJIOPHAA

Hatpus (100 mi), 3aTem Bozoit (100 mun), cyurmmm Han Cyab(haToM HATPHS U YAAISLTN
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pactBopurenb. [lonyueHHOe OecIBETHOE Macio CYLIMIIM B BakyyMe, nojy4ast 69,78 r (BbIxon
76%) ykazaHHOTO B 3aronoske npoaykta. '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-0yTui-3-(2-(2-(2-(TO3UIOKCH )3TOKCH )3TOKCH )3 TOKCH)

[IpOoIaHOAaTa.
~ O 0 TsCl 0 o
O IRY O Ty YT

Pactop Tper-OyTiin-3-(2-(2-(2-rugpoKCH3TOKCH )3TOKCH )3TOKCH )portaHoaTa (10,0 T, 35,95
MMoJib) B anieroHuTpriie (50,0 mur) obpabdareiBanu mupunuHoM (20,0 mur). Uepes kanenbHyo
BOPOHKY IO KarursiM A00aBisiim pacTeop To3wixnopuaa (7,12 r, 37,3 mmons) B 50 M
aneroHuTpuia B TeueHue 30 munyt. Uepes 5 uacoB ananu3z TCX mokasa 3aBepiieHne PeaKkium.
O06pazoBaBIniics: THAPOXJIOPUA MUPUANHA OT(HUIBTPOBBIBAIN U PACTBOPUTEINb YAAIISIIH.
OcraTox ouHIIaIy Ha CHIIMKAreJie, SII0Npys cMecbio oT 20% 3THianeraTa B TeKCaHe 10 YUCTOTO
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'); MC DCHU m/z+ C20H3308S (M+H), paccu.
433,18, naiineno 433,30.

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

Tsaé'\/ﬁwﬂ‘\é N, :«z_,f(’\/ﬂ‘)?/ﬁfo\ék
OM®OA o
K 50 ma IM®A npu nepemenmBanuy 100aBisuy TpeT-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 Harpesanu 1o 80 °C. Uepes 4 gacos ananu3 TCX nokazan
3aBepLICHNE pPeakui. PEakIIMOHHYI0 CMeCh OXJIAXKAAJIH IO KOMHATHOH TeMIepaTypsl U
noGassiy Boay (25 mut). Boxsslii ¢Ioi OTAESUIN U SKCTparupoBaiy stuianeraroMm (3 x 35
mit). OObeTMHEHHbIE OPraHUYECKHE CIION CYLIWIIN Hall 0€3BOIHBIM CyJIb(haTOM MarHus,
(GUIBTPOBAIH U YOAISUTA PAaCTBOPUTENb B BakyyMe. Heouuntnennsiii a3un (2,24 r, Beixon 98%,
quCcTOTa 0KOJI0 93% mo nanueiM BOXKX) ucnosnp3oBanu Ha cieayromeii 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 )IIPOTTAHOBON KHUCJIOTBL.
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K tper-Oyrun 3-(2-(2-(2-a3uA03TOKCH )3TOKCH )3TOKCH ))riporniaHoata (2,20 r, 7,25 MMoIib) B
1,4-muokcane (40 mur) nobasmsum HCI (12 M, 10 mut). Cmech nepementuBany B Tedenue 40
MUHYT, pa30aBisum guokcanoM (20 mur) u ToayosioM (40 mit), yrapuBajy U yIapyuBajH
COBMECTHO ¢ TUOKCaHOM (20 M) U ToyosioM (40 MiT) ocyxa ¢ TIOJy4eHHEM HEOUYHIIEHHOTO
YKa3aHHOTO B 3aroJIOBKE MPOAYKTa IS Caenyromeli cranquu 6e3 najgpHeimel ounctku (1,88 T,
BbIxoa 105%, uncroTa ~ 92% mo manubiM BOXX). 3CHU MC m/z paccuutano mist CoH1sN30s
[M+H]" 248,12, HalineHo 248,40.

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

KUCJIOTHI U TpeT-OyTrioBoro s¢upa 13-amuno-6uc (4,7,10-TpHoKCcagoqeKaHOBOM KUCIIOTHI).

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

Heounmennsrii a3un 3-(2-(2-(2-a3u103TOKCH)3TOKCH )3TOKCH )3TOKCH )IIPOTIAHOBOH KHCIIOTBI
(5,0 1, ~ 14,84 mmonb) pactBopsiiu B 3taHotie (80 mun) u nobasnsu 300 mr 10% Pd/C. Cucremy
BAKyYMHUPOBAJIH U MOMEIIAIN MO 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. PacTBOpUTENb YAANSIIM U AMHH OYWINAIH HA CHITHKArese, UCIIOJIb3YsI
cMmech MeTanouna (0T 5% mo 15%) u 1% TpusTUIaMrHa B METHIICHXJIOPHIE B KQUECTBE SJFOCHTA
¢ mony4eHueM TpeT-OytunioBoro s¢upa 13-amuno-4,7,10-TpuokcanonexkanoBoit kucyiotsl (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 kuciotsl (2,58 1, 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 kuciotsl (0,80 T, 2,89
MMoJib) B 30 Mt iuokcana npu nepemernnBanun nodasysin 10 mu HCI (36%). YUepes 0,5 u

ananu3 TCX nokasan 3aBeplieHNe peakluy, PeakHOHHYIO CMECh YIIapUBaJIU U YIIapUBAJIH
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cosmectHO ¢ EtOH u EtOH/Tonyonom ¢ oOpazoBaHneM yKa3aHHOTO B 3ar0JIOBKE MTPOAYKTA 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-6mc(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 podasnsm 10 mu HCI (36%) npu nepemermBanuu. Yepes 0,5 u
aHamu3 TCX moka3zana, 4To peaxiysi 3aBepIiniiach, PEAKIIHOHHYIO CMECh BBITIAPUBAIN U
BbInmapuBaiu copmectHO ¢ EtOH u EtOH/Tonyonom ¢ o0pasoBaHreM yka3aHHOTO B 3ar0JIOBKE
npoxaykra B Bune cosu HCl (> 90% umncroTa, 0,71 1, 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 )IIPOTTAHOATA.

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) nobasisim Hatpwii (0,1 ). Cmech nepeMeInnBaIn A0 MOJTHOTO
u3pacxonoBanus Na, a 3aTeM 1o KarusiM aooasnsiim mpem-Oytunakpunat (20,0 mo, 137,79
mMMmodb, 1,0 3kB.). CMech nmepeMeInnBaii B TeueHHe HouH, a 3aTteM racuim pactsopom HCI (20,0
i, 1 1) ipu 0 °C. TT'® ypansim Ha pOTOPHOM HCTapuTeie, 100aBISIM HACHIIIEHHBINA BOTHBIN
pactBop xnopuza Hatpus (300 M) 1 mosrydeHHy 10 cMech sketparuposain EtOAc (3 x 100 mu).
Oprannueckye CI0U MPOMBIBAIN HACHILIEHHBIM BOAHBIM PAacTBOPOM xyopuaa Hatpus (3 x 300
MJT), cyuruid 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-rupoKCHITOKCH )3TOKCH )aTOKCH )ripornianoara (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 mobassuu TOA (30,0 mu, 217,0 mmonb, 2,0 3kB.). CMech nepeMernBaii Ipu KOMHATHON

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

pactBopom xyopuna HaTpust (300 mit), cymrim Haa 0e3BoaHbIM Nap SO, hunbTpoBany,
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yHapyuBaJId U OYUINAJH C MOMOIIBI0 KOJOHOYHOH Xpomarorpaduu Ha Si0; (cMech U30MEPOB
rekcana 3:1/EtOAc) ¢ nonyyenuem deciserHoro macina (39,4 r, sexon 84,0%). 9CU MC m/z
paccuurano ans CaoHz30sS [M + H]™ 433,1818, Halineno 433,2838.

ITpumep 25. Cunre3 mpem-0ytun 3-(2-(2-(2-a3u103TOKCH )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 mmoinb, 1,0 3kB.) B 6e3pogHoM IM®PA (100 M) mobasnsim NaN3(20,67 r, 316,6 MMOJIb,
3,5 skB.). CMech nepeMeInnBaiy Ipyu KOMHATHOM TeMIiepatype B TedeHne Houn. JlobaBmsm
Boay (500 mx) u skcrparuposanu EtOAc (3 x 300 min). OObenuHEeHHbIE OPTraHUYECKHIE CIION
npoMbIBai Boo# (3 x 900 MuT) M HACBILIIEHHBIM BOAHBIM PacTBOPOM Xjiopuaa Hatpust (900 mi),
cyurmin Hag 6e3BoaHbIM NapSO4, GubTpoBai, ynapuBaid U OYHINATH KOJOHOYHON
xpomarorpadueii Ha Si02 (5: 1 cmech n3omepos rekcana/EtOAc), monydast cBeTio-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-aMUHOSTOKCH )3TOKCH )3TOKCH ) [TPOTIAHOATA.

HzN\/\O/\/O\/\O/\/C()ztB“

Ni Penes (7,5 r, cycrieHAMPOBAaHHBIN B BO/IE) IIPOMBIBAIIN BOAOH (TpH pas3a) u
H30TIPOITUIIOBBIM CITUPTOM (TPH pa3a) U CMeuBaiu ¢ mpem-0oyrun 3-(2-(2-(2-
a3UA03TOKCH )3TOKCH)3TOKCH )TiporanoatoM (5,0 T, 16,5 MMOJIb) B H30MPOITUIIOBOM CITHPTE.
Cwmecp nepemenuBanu B arMochepe Hy npu komHaTHO# Temneparype B TeueHne 16 4acos, a
3aTeM (UIBTPOBAIN Yepe3 CIION LENNTA, IPOMBIBAS H3OMPOIIIOBBIM CIIUPTOM. PuibTpat
yIapuBaJId U OYHIIAIHN C MOMOIIBIO KOJIOHOYHOH xpomarorpaduu (5-25% MeOH/IXM),
noJTy4asi CBeTJIO-kenToe Macio (2,60 r, Berxona 57%). MC O3CH m/z paccu. mist CisH2sNOs
[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 aueronutpuie (350 mu) nodasisuiu BnBr (57,0 mi, 480 mmoub, 2,4 3kB.). CMech
HarpeBaJii 10 KUITEHUs1 ¢ 0OpPaTHBIM XOJIOAWIBHUKOM B TedeHne Houn. Jlobasmsm Bony (1 1) u
skcrparuposanu EtOAc (3 x 300 mir). OObequHEHHBIE OpPraHMYECKHE CJION TIPOMBIBAITU

HACBIIIEHHBIM BOJHBIM pacTBOpoM xiopuna Harpus (1000 mi), cymmnm Hax 6e3BOIHBIM

NaSOy4, GpunpTpoBaH, YIAPUBAIA U OYUIIANN C TOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha
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Si0; (4:1 cmecw u3omepos rekcana/EtOAc), nonyvas 6ecusernoe 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-(anOeH3MIaMIHO )3TOKCH )3TOKCH )IIPOTIAHOATA.
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) noGasisimu pactBop rugpokcuaa Harpust (300 mu, 50%). Cmech nepememuBaiu
B TeueHne Houu. OpraHndecKuil CIOH OTAENSIN, & BOAHBIN cioi skcTparuposanu EtOAc (3
100 mi1). Opranndeckue ciou mpomeiBain BoaoH (3 x 300 MiT) 1 HACKHIIIEHHBIM BOJAHBIM
pactBopoMm xsopuaa HaTpus (300 mur), cymmian Hax 6e3BoaabM NaxSO4, punbrpoBany,
yHapuBaJId U OUYUINAJH ¢ MOMOIIBIO KOJOHOUHOH xpomarorpadun Ha Si0; (7:1 cMech u3omMepoB
rekcana/EtOAc), nonyuas 6ecusernoe maciio (61,08 r, Beixon 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 ) npomnanoara (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 TUApUpoBaHus. CMech BCTPSIXUBAJM NMpH AasyieHuu 1 atm. Hy B
TE€4YEeHHEe HOYH, (PHIIBTPOBAIN Yepe3 LETUT (BCIOMOTaTeIbHOE CPEACTBO It (PUIBTPOBAHUS) U
¢unbTpar ynapusaiu ¢ noiayueHuem Oecusernoro macia (10,58 r, Beixon 93,8%). 9CHU MC m/z
paccuurano ans Ci1H2aNO4s [M + H]™ 234,1627, nHatineno 234,1810.

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

H O/\/O\/\ O/\/COZ’Bu

K pactopy 2,2"-oxcuamstanona (19,7 mi, 206,7 mmous, 3,0 5kB.) B 6e3BogHoM TT'® (100
mi1) nobasisutn Hatpwid (0,1 r). CMech mepemMemuBay 10 U3pacxoaoBanus Na, a 3aTeM Mo
KarusiM ao0assin mpem-oyrunaxpuiar (10,0 mi, 68,9 mmons, 1,0 3kB.). Cmech
nepeMeIBajIy B TeUeHHE HOUH, JOOABISUTH HACBIIIEHHBIH pacTBOp xyopuaa Hatpus (200 M) u
skcrparuposain EtOAc (3 x 100 myr). OpraHudeckue CJIOM MPOMBIBATH HACHIIIIEHHBIM BOJIHBIM
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) ¢ monydenunem 6ecuiernoro macina (8,10 r, Berxon 49,4%). MC OCH m/z
paccu. ans CiiHz30s [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
noGassin 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 BOgHBIN ClIOH
skcTparuposanu JAXM (3 x 50 mu). OObeanHEHHbBIE OPraHMYECKUE CJIOU IPOMBIBAIIU
HACBHIIIEHHBIM BOJHBIM pacTBOpPOM Xxjopuna Hatpus (300 mu), cymrmmm Han 6e3sogabiM Nax SOy,
($uIbTPOBAIH, YIAPUBAIH U OYHINAIN C TOMOIIBIO KOJIOHOYHOH Xpomarorpadun Ha SiO; (5:1
cmech u3omepoB rekcana/EtOAc), nonydas 6ecuserHoe macho (6,33 1, 61,3% Brixon). 9CU MC
m/z paccuurano ans CisHx707S [M + H]™ 389,1556, maiineno 389,2809.

IIpumep 32. Cunres mpem-6ymun 3-(2-(2-a31A03TOKCH)3TOKCH )ITPONIAHOATA.

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

K pactBopy mpem-6ytun 3-(2-(2-(To3un0KCH)3TOKCH )aToKcH )riponanoara (5,80 r, 14,93
MMouib, 1,0 3kB.) B O6e3BogHoM JIM®PA (20 mur) gobassiu NaNs (5,02 1, 77,22 mmoub, 5,0 3kB.).
CwMmech nepeMenInBaiy Ipyu KOMHATHOHN TeMIiepatype B Teuenue Houu. Jlobassmu Boay (120
mut) 1 skctparuposanu EtOAc (3 % 50 mu). OObearHEHHBIE OPTaHUYECKHE CJIOH MPOMBIBAIIH
Bozo# (3 * 150 Mu) 1 HACBIIIIEHHBIM BOJIHBIM PacTBOPOM XJyiopuaa Hatpus (150 mun), cymmnm
Hax 6e3BogHbIM NaySOs, GUIBTPOBAIH, YIIAPUBAIHM U OYHUINAIH C TIOMOIIBIO KOJIOHOYHON
xpomarorpadun Ha Si0; (5:1 cmech nzomepos rekcana/EtOAc), nomydas 6ecrBeTHOE Macio
(3,73 r, BbIXOH 69,6%). MC DCH m/z paccu. st C11H2203NsNa[M + H]™ 260,1532, naiineHno
260,2259.

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

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

mpem-0yTuin-3-(2-(2-a3unostokcu)atokcu)npomnasoart (0,18 r, 0,69 Mmonb) pacTBOpSIIU B
MeOH (3,0 mu, 60 mkn koHuerTpuposannoit HCI) u runpuposanu Pd/C (10% macc., 20 mr) B
armocdepe Hz B Teuenne 30 munyT. KatanuzaTtop oThUIbTPOBBIBAIN Uepe3 CIIOH LeuTa,
npombiBas MeOH. @unbrpart ynapuanu, nojydas OecuserHoe maciio (0,15 r, Beixon 93%). MC
DCH m/z paccu. ans C11H24NO4 [M+H]" 234, 16; naiineno 234,14.

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

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

mpem-0yTuin-3-(2-(2-a3uno3ToKCH )3TOKCH ))iponaHoata (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, paszdasmsiim EtOH (30 mur) u
tonyosom (30 mun), u ynapuBaiu B Bakyyme. HeounineHHy0 cMeCh OYHMINAIHA Ha CHIIMKArese,
UCTIONB3Ys cMech MeTtaHoua (0T S o 10%) u 1% MypaBbUHOMN KHUCIIOTHI B METHIICHXJIOPUIE 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)nponanoBoit kuciote (1,60 r, 7,87 mmons) B 30 M
nuxjiopmetana nobdasisin NHS (1,08 r, 9,39 mmons) u EDC (3,60 1, 18,75 MMoub) nipu
nepemermnBannn. Yepes 8 yacor ananu3 TCX mokaszan 3aBeplieHNE PeaKkIu, PEaKIIHOHHYIO
CMeCh YIapHUBajil M OYHINAIHN HA CHJIKATEJIe, UCTIONb3YsI B KAUECTBE HJIFOCHTA CMECh
stunanerata (ot 5% no 10%) B METHIIEHXJIOpHIE, C MOyYeHUEM YKa3aHHOTO B 3ar0JIOBKE
coemunenus (1,93 1, Beixon 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 )ITponiaHoBoi 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 nmokasan 3aBeplIeHNEe PEAKIINH, PEaKIHOHHYIO CMeCh
yIapuBaJId U OYHIIAIU HA CHIIMKAresie, UCIOJb3Ys B KAYeCTBE JIFOEHTa CMECh THianerara (ot
5% nmo 10%) B MeTUJICHXJIOpPHUIE, C MOJYYeHUEM YKAa3aHHOTO B 3arojioBke coeanHenust (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-okcobyraHoBoi 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 )3ToKcH )ripormanoar (3,50 r, 10,17). Cmech nepemernnBaiu B TeueHne 4
9YacoB, YIIAPUBAJIN B BAKyyMe, OUMIIANIN Ha CHIIMKarese, NCIOJb3ysl cMech MeTaHouna (0T 5% 1o
15%) B MmeTunenxnopune, coaepxaiyro 0,5% yKCyCHYIO KHUCJIOTY B KAUeCTBE JIFOEHTA C
NOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenus (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)kapdbamoni)-12, 15-nuokco-

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
mut) nobasisui EDC (2,30 1, 11,97 mmonb). CMech nepeMennBaiy B TEUEHHE HOUH, YIIapUBAIN
B BaKyyMe, OUMIIAIN Ha CHJIMKArese, NCIOJb3ys B KAUeCTBE 3JII0EHTa CMeCh MeTaHousa (0T 5%
10 8%) B METHJICHXJIOPHUE C TIOJly4EHUEM 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)kapdbamoni)-12, 15-nuokco-

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)enmn)kapdamonn)-12,15-guokco-3,6,9-rprokca- 13, 16-1uazaHoHanekan-
19-oata (1,50, 1,99 mmomnb) B TT'® (35 M) nodasnsuiu Pd/C (200 mr, 10% Pd, 50%
BJIAJKHOCTH) B COCyJe Ut rupupoBanus. CMech BCTpSXUBaIU npu faBieHuu 1 atm. Ha B
TE€YEeHHE HOYH, (PHIIBTPOBAIN Yepe3 LETHT (BCIIOMOTaTelIbHOE CPEACTBO Uit QUIBTPALIUN) U

¢bunbTpar ynapuaiy, Mojydas ykasaHHOE B 3arojioBke coenuaenue (1,43 r, Beixon 99%),
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KOTOpOE Ccpa3y UCIMOIB30BANN AJIS CIEAYIOIIel 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))ykcycHoi kuciotel (Val-Gly) (1,01 r,
5,80 mmounb) B cmecu DMA (50 mir) u 0,1 M NaH2POy (50 mu, pH 7,5) nobasmsumu 2,5-
auoKconuppouans- 1 -un 3-(2-(2-a3unostokcu)stokcu)npomnasoart (1,90 r, 6,33). Cmech
nepeMeInrBajy B TeueHHe 4 4acoB, yIapuBaIXd B BAKyyMe, OUHIIAIN HA CHIIMKAresie, NCIOJb3Ys
B KaueCTBe 3JIF0eHTa cMech MeTaHoJa (ot 5% 1o 15%) B metunenxiopune, conepsxantyro 0,5%
YKCYCHYIO KHCJIOTY, C TIOJyU€HHEM YKa3aHHOTO B 3arojioBke coenuaenus (1,52 r, Bbxon 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 MTPH NEPEMEITNBAHIH JOOABIISIIN
NHS (0,88 r, 7,65 mmounb) u EDC (2,60 r, 13,54 mmons). TTocne 8 yacos, TXM aHanu3 nokaszan
3aBeplIEHHE PEeaKLMK, PEaKL[HOHHYIO 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 nus 457,20, Haiineno 457,50.

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

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 xarmisim nobasssumu pactsop CbzCl (16,1 1, 95 mmoinb) B TT'®
(32 mu). Iocne 1 gaca, peakIMOHHYIO CMECH OCTABJISUIA HArPEThCS 10 KOMHATHOM TeMIepaTyphl
U nepeMemnBaiu B TeueHue 3 yacos. TI' @ ynansaoT B Bakyyme, pH BogHOrO pactsopa
nosoauiu 1o 1,5 nobasnennem 6 H HCl. DkcTparnposany 3THIALETaATOM U OPTaHUYECKUH CIION

MPOMBbIBAJIM HACBILICHHBIM BOJHBIM PACTBOPOM XJIOPUAA HATPUS, CYIIUIIN U YIIapUBaJiu,
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noJty4asi yka3aHHOe B 3arojioBke coequnenue (16,4 r, Berxog 92%). 9CHU MC m/z paccuntano
ans C12HisNOs [M+H] 238,10, naiineno 238,08.

IIpumep 43. Cunres mpem-6ymun 4-(((OeH3MIOKCH)KapOOHIIT)aMUHO))OyTaHOATA.

CbzHN _A~_CO,'Bu

DMAP (0,8 r, 6,56 mmoub) u DCC (17,1 1, 83 MMo1b) no0aBsiin K pacTBopy 4-
(((6en3unOKCH )KapOOHMIT )aMUHO )OyTaHOBOH KUCIIOTHI (16,4 T, 69,2 MMoub) u TpeT-BuOH (15,4
r, 208 Mmoab) B IXM (100 mu). Ioce nepeMernnBanus Ipyu KOMHATHOH TeMIepaType B
TE€YEeHHE HOYH, PEAKIIMOHHYIO CMeCh (prmbTpoBanyu u puisTpat ynapusain. OCTaTok
pactBopstu B sTHuanerate npoMbiBaini 1 H# HCl, HachIeHHBIM BOJHBIM pacTBOPOM XJIOpHIA
HaTpus U cymnnn 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- Oytun 4-aMuHOOyTaHOATA.

HZN\/\/COZtBu

mpem-bytun 4-(((6en3unokcu)kapoonmt)amunao )oytaHoara (560 mr, 1,91 mmoub)
pactBopsiin B MeOH (50 mu), u nobasnsim 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 BEIIECTBA YAAJSIIN B BAKyyMe, IOJTy4ast YKa3aHHOE B
3aronoBke coenunenue (272 mr, 90% eoixon). MC 9CH m/z paccu. ms CsHisNO, [M+H]"
160,13, Haiineno 160,13.

ITpumep 45. Cuntes nu-mpem-0ytun 3,3'-(0eH3UTA3aHINIT) IUTTPOTIAHOATA.
0] o
fBuo)'\/\l}I’\)‘ofBu
Bn

Cwmech pennnmeranamuna (2,0 mi, 18,29 mmons, 1,0 5kB.) 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 rekcana/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. Cuntes 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) nob6asinsinu Pd/C (0,20 1, 10% Pd/C, BnaxuaocTs 50%) B cocyne anst
rugpuposanusi. CMech BCTPSIXUBAM B TeueHne Houu B atMocdepe Ha, a 3atem punbTposanu
yepe3 cioil uenura. PuiIbTpaT ynapuBaiy, NOay4das YKa3aHHOE B 3ar0JIOBKE COETUHEHHE B BHJIE
6ecusernoro macna (1,22 1, Beixon 89%). MC DCH m/z: paccuutano mist CiaHgNOs [M+H]"
274,19, naiineno 274,20.

ITpumep 47. Cunre3 mpem- 6ytun 4-(2-(((OeH3MIOKCH)KapOOHIIT)aMUHO )ITPONIAHAMUIO )-

OyraHoara.

)
‘BuO J\(NHCbz
N
j()(\/\H

K pactBopy mpem-6ytin 4-amunoOyranoara (1,00 r, 6,28 mmoub, 1,0 3xB.) u Z-L-ananna
(2,101, 9,42 mmoib, 1,5 3kB.) B 6e3pogHoM JIXM (50 M) mpu 0 °C nobasnsmn HATU (3,10 T,
8,164 mmonn, 1,3 5xB.) u TOA (2,6 mu, 18,8 Mmmoub, 3,0 3kB.). PeakrioHHyI0 cMech
nepemetnnBainy npu 0 °C B Teuenne 10 MUHYT, 3aTeM HarpeBasid 10 KOMHATHOH TeMIepaTypbl U
nepemMemnBain B TeueHrne Houn. Cmeck paszdasisumi JIXM 1 nmpoMbIBaid BOJOH U HACKILIIEHHBIM
BOJIHBIM PacTBOPOM XJIOpHUZA HATpHsl, Cyuruii Hax 6e3BoaHbM NaxSQ4, yrapuBany U OYHIIAIN
C TIOMOIIBIO KOJIOHOYHOM Xpomartorpaduu Ha Si0; (10:3 merponelinbiii 3¢up/sTHUNaIeTar) ¢
NIOJIY4€HHEM YKa3aHHOTO B 3arojIOBKe coenuHeHus B Buae OecuserHoro macina (1,39, 61%
Bexon). MC DCH m/z: paccunrano mst 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-6ytun 4-(2-(((6en3mnokcn)kapOOHIIT)aMHUHO )IpOoTIaHaMu10) OyTaHoaTa
(1,39 1, 3,808 mmoub, 1,0 3xB.) B MeOH (12 mi) nobasnsmun Pd/C (0,20 r, 10% macc., 10%
BJIAKHOCTH) B CKIITHKE U ruapupoBaHusi. CMech BCTPSIXMBAJIHM B TEUEHHE 2 HACOB, a 3aTeM
¢bunbTpoBaNIH Yepe3 LEeNUT (BCIIOMOTATENIbHOE CPEACTBO IS (PHIIbTPALIUN), YIIAPUBAIIHN, TIOJy4dast
yKa3aHHOE B 3ar0JIOBKE COeMHEHUE B BHUIE cBeTiio-kenToro Macna (0,838 r, Bexon 95%). MC
DCH m/z: paccu. aaa Ci1iH;N2O3 [M+H]™ 231,16, Hadineno 231,15.

ITpumep 49. Cuntes 3-(2-(2-(nnbOEH3MIAMIHO )3TOKCH )3TOKCH )TIPOTTAHOBOH 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 nodasisun TOK (5 mi). Iocne
nepeMeInnBaHus B TeueHne 90 MUHYT, PEaKLIMOHHYIO CMeCh pa30aBisuii O€3BOAHBIM TOJYOJIOM
U YIIApUBAJH, 3Ty ONEPALIUIO MOBTOPSIIN TPH pasa, MoJiydast YKa3aHHOE B 3ar0JIOBKE COEAMHEHHUE
B BHUIE CBeTJIO-kenToro macia (2,0 r, TeopeTH4ecKud BBIXOM), KOTOPBIA HEMOCPEICTBEHHO
ucnonb3oBany Ha caepyromei craauu. MC DCH m/z paccu. ans CoiHasNO4 [M+H]™ 358,19,
Haiimeno 358,19.

ITpumep 50. Cunres nepdropdennn 3-(2-(2-(mubeH3nIaMHHO )3 TOKCH )3TOKCH )ITPOTIAHOATA.

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

O

K pactBopy 3-(2-(2-(anOeH3MnaMuHO )3TOKCH )3TOKCH )IIPONIaHOBOH Kuciothl (2,00 T, 5,59
mmodb, 1,0 3kB.) B 6e3BogHOM JIXM (30 mut) mpu O °C noGasnsimn DIPEA no mefitpanshoro pH,
a 3atem nobasnsim PFP (1,54 1, 8,38 mMmoub, 1,5 3xB.) u DIC (1,04 mu, 6,70 mmoib, 1,2 3kB.).
Ilocne 10 MuHYT, pEakUUMOHHYXO CMEChb HarpeBajid [0 KOMHATHOW TeMIEepaTtypsl M
nepeMelBai B TedueHHe HOYM. CMmech (PHIIBTPOBAIM, YNMApUBAJIM 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-nuokco-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-(qudeH3mnaMuHO )3TOKCH )3TOKCH )ripornanoarta (2,01 r, 3,84 mmons, 1,2
3kB.) B 6e3BomHOM DMA (20 mun) mpu O °C pobGasisuiu DIPEA (1,7 mu, 9,6 mMounb, 3,0 5kB.).
ITocne nepememusanus npu O °C B TedeHue 10 MMHYT peakLMOHHYIO CMECh HarpeBaju A0
KOMHATHOH TEMITepaTyphl U NepeMeInnBaiy B TeueHue noun. Jlodasisuu Boay (100 mi) u cmech
skcrparupoBanu EtOAc (3 x 100 mu). OO6beariHeHHBIE OPTraHUYECKUE CJIOW TPOMBIBAJIA BOIOH
(3 x 200 M) ¥ HACBHIIEHHBIM BOIHBIM PAcTBOPOM XJjopuzaa Hatpus (200 mur), cymmnm Hap
NaxSO4, ¢unapTpoBaH, yHapUBad U OYUINAIN ¢ MOMOIIBI0 KOJOHOYHOH XxpomMartorpadguu Ha

Si07 (25:2 I1XM/MeOH), nony4asi yka3aHHOE B 3arojIOBKE COEIMHEHUE B BHJIE 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\/\O/\/NBHZ
\([)]/\/\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 nobasysmn TOK (1 mim) n nepememuBanyu B redenne 40 MuHyT. PeakunoHHyO
cMech pa30aBisUIM OE3BOJHBIM TOJYOJIOM, a 3aTEM yIapHuBasd. JJaHHYIO ONepanuio MOBTOPSIIH
TPU pasa ¢ MOJIy4eHHEeM YKa3aHHOTO B 3ar0JIOBKe COeNUHeHUs B Buje OeciseTHoro macia (0,052
I, TEOPETUYECKUN BBIXOJ), KOTOPOE HCIIOJIb30BAIN HETIOCPEACTBEHHO Ha CIEAYIOLIEeH CTalnuu.
MC 2CH m/z: paccunrano as CogHaoN3Og [M+H]" 514,28, Haiineno 514,28.

IMpumep 53. Cunres 4-(((6eH3mIOKCH )KapOOHIIT)aMHUHO )OYTAHOBOW KHCJIOTHI

CbzHN _~_ CO,H

PactBop 4-ammHomacnsiHOH kucnoTel (7,5 r, 75 mmouns) 1 NaOH (6 r, 150 mmons) B H20
(40 mun) oxmaxxnanu o 0 °C, a 3aTem no kamisim nodassuiu pacteop CbzCl (16,1 r, 95 mmonb) B
TI'® (32 miu). Ilocme 1 waca, peakLUMOHHYIO CMECH OCTaBJSUIM HArpeThCcsl A0 KOMHATHOM
TEMIEpaTypbl U MepeMelInBaId B TedueHue 3 4yacoB. T1'® ynansaror B Bakyyme, pH BOgHOTO
pactBopa pmoBomwim 1o 1,5 nmobanenmem 6 H HCl OkcrparmpoBanu 3THiIaneTaToOM U
OpPraHUYeCKUH CIIOH MPOMBIBAJIN HACHIIEHHBIM BOJHBIM PAaCTBOPOM XJIOPUZIA HATPHS, CYLIHUIIH
yIapuBay, MOJydasi YKa3aHHOe B 3arojioBke coenuHenue (16,4 r, Bexon 92%). 9CHU MC m/z
paccunrano niust C12H16NOS [M+H]+238,10, naitneno 238,08.

ITpumep 54. Cuntes Tper-Oyrun 4-(((6eH3nnokcn)kapOoHMIT)aMUHO )OyTaHOATA.
CbZHN\/\/COZtBll

DMAP (0,8 1, 6,56 mmonp) u DCC (17,1 r, 83 mmonb) nolaBisuiu K pacTBOpy 4-
(((6en3unokcH)kapOOHUI )aMUHO )OyTaHOBOH KUCTOTHI (16,4 T, 69,2 MMoub) u TpeT-BuOH (15,4
r, 208 mmonp) B JAXM (100 wmu). Ilocne mepememuBaHUs NpU KOMHATHOH TeMmmepaType B
TEYEHHE HOYM, PEAKIHOHHYI cMech QuubTpoBaM #  QuibTpar ynapusamu. OcTaTtok
pactBopsuu B sTmnanerare npomeiamu 1 H HCl, HacBIIIEHHBIM BOIHBIM PAacTBOPOM XJIOPHIA
HaTpusa W cymuau Hax NaxSOs. VYnapuBaHue U OYHCTKA C TOMOLIBKO  KOJIOHOYHOM

xpomarorpadum (10-50% EtOAc/cmech M30MepoB rekcaHa) AaBajO YKa3aHHOE B 3aroJIOBKE
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coemunenue (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 wmmoib)
pactBopsiii B MeOH (50 mu), u nobasmsimn karanuzarop Pd/C (10% wmacc., 100 mr), 3atem
rugpupoBann (1 aTM) mpu KOMHATHOHW Temmepatype B TedeHwe 3 uaco. Karamuzartop
OT(GUIBTPOBBIBAIN W BCE JIETyYHE BEINECTBA YAAISIM B BaKyyMme, MOJydas YKa3aHHOE B
3arosioBke coemuHeHue (272 wmr, 90% Bexon). 9CU MC m/z paccuurano mis CgHisNO;
[M+H]"160,13, naiineno 160,13.

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

(((6en3UMOKCH )KapOOHMIT )AMUHO )ITPOTTAHAMHUJIO )ALl TaTa.

OITC bz Xm\“/\h %,Om ,}ﬁ/r\ HCbz

. 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 nodasienueM DIPEA (1,7 mu, 10 mmons). PeakirioHHy 0
CMecCh MepeMeINBaJIH PU KOMHATHOM TeMIreparype B TeueHne Hour, mpoMbiaid HaO (100 m)
U BOJHBIHN cioii akctparupoBaimu EtOAc. Opraanyeckue cion 00beInHSIIN, CYIIUIN HAx
MgSOq4, punpTpoBaNH, yIapuBai IPH NOHMKEHHOM JIABJICHUH U OCTATOK OYHINAIN Ha KOJOHKE
¢ Si0; ¢ monyueHuem yka3zaHHOTO B 3arojioBke npoaykra 1 (0,87 r, 52%). 3CHU: m/z: paccu. st
C17H25N,05 [M+H]": 337,17, naiineno 337,17.

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

KHCJIOTHI.

O
%OY\N )YNHCM TOK > Hozr\wirl\?ﬁﬂbm
O ®H OXM H

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

nepeMemmnBaiv npu KOMHATHOM TEMIIEPATYPE B TECHCHUE HOYH, YIIAPUBAJIH, IIOJydass YKA3aHHOC
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B 3ar0JIOBKE COCAMHEHUE, NCTIOIb3yeMOe IS CIEAYIOIIeH cTaquu 0e3 AOMOIHUTEIbHON
ounctku. DCH: m/z: paccu. ms CisHi7N2Os [M+H]™: 281,11, nHaiineno 281,60.

ITpumep 58. Cunres 2,2-AUNponuoIaMUI0YKCYCHOM KUCIOTHI.

2,2-nuaMIHOYKCYCHO kucnoThl (2,0 1, 22,2 mmoub) B cmecu EtOH (15 mur) u 50 MM
NaH;PO4 pH 7,5 6ydep (25 mi) nobasnsimm 2,5-auokconupponuans- 1 -unmponuonar (9,0 r,
53,8 mmounb). CMmech nepemMeInmnBaiy B TeueHne 8 4yacos, ynapusany, pH gosonumum no 3,0 0,1 M
HCI, skcrparuposanu EtOAc (3 x 30 min). Opranudeckrie ciion 0ObeIUHSITH, CYIIMIIA HAJ
NaSOy4, punpTpoBaH, YIAPUBAIU U OUUIIATN Ha KOJIOHKE C Si0;, 3TIOUPYST 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, Haiineno 195,20.

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

F

_)'\N @F

_)LN F

2,2-munponroIaMuIoyKeycHy o kucnoty (2,01 r, 10,31 mmounb), nenradropdenon (2,08 r,
11,30 mmoun), DIPEA (1,00 mi, 5,73 mmoss) u EDC (4,01 1, 20,88 mmons) B CH2Cly (100 M)
NepeMEINBaIOT P KOMHATHOH TeMIIepaType B TEUEHUE HOUH, YIIAPUBAIN U OYHIIAIN HA
kosoHKe ¢ Si02, amoupyst EtOAc/CH,Clz (ot 1:15 no 1:8), ¢ monyueHneM yka3aHHOTO B
3arosioBke coenuHenus (3,08 r, Beixox 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 mmounb) B
cmecu DMA (18 mur) u 50 MM NaH;POq, pH 7,5, 6ydep (30 mu) noGasisiu nepdropdenun 2,2-

i
-
T

munpormonamuoanetar (3,00 r, 8,33 mmoup). CMech nepemMernnBaiy B TeueHne 14 4acos,
ynapusanu, pH nosoawmu no 3,0 0,1 M HCI, skcrparuposanu EtOAc (3 x 40 m).

Oprannueckue ciaou o0beanHsH, cymmin Hag Na;SO4, GuIbTpoBaM, yIapuBaIA U OYHIIAIN
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Ha kosioHKe ¢ Si0;, amounpyst cmecbto MeOH/CH,Cl, (ot 1:10 o 1:5), ¢ mosydeHuem
yKa3aHHOro B 3arosioBke coennaenus (1,80 r, 78% srixox). MC DCH m/z: paccyuTaHo st
C1sH17N4O6 [M+H]" 337,11, Haiineno 337,30.

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

JUMPOIMUOJIAMUAOALIETAMHUJIO ) IPOTIAHAMHU/IO )IPOTIAHOATA.

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

(S)-2-((S)-2-(2,2-gunponuosaMuI0alETAMIIO )IPOTTAHAMUIO) TTponaHoByro 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
mmodib) B CH2Cla (50 mim) mepeMernnBainy npu KOMHATHOM TEMIIEpaType B TEUSHHE HOYH,
yHapuBaJid ¥ ouuInaiu Ha kojoHke ¢ Si0;, amoupys 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 mmouns, 1,0 3xB.) pacTBopsiin B NMP (10
mi1) u oxsaxkganu a0 0 °C, x cmecu nobasisiiu coenunenne Tper-oytun 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 Pa30aBIsIM ATHIALETATOM U IPOMBIBAITU BOJIOW U HACBHIIIEHHBIM
BOIHBIM PAacTBOPOM XJjIOpuAa HaTpusi. OpraHMYecKUil pacTBOP yIIAPUBAIH U PACTUPATH CO
CMECBIO PaCTBOPUTEJNICH 3THUJIALIETAT U TIeTpOoJIeHbli 3¢up. TBeproe BerecTBo
OT(UIBTPOBBIBAIH U (PUIBTPAT YIIAPUBAIU, U OYUINAIN C TOMOIIBIO KOJIOHOYHOU
xpomarorpadun (80-90% DA/NIDI), monyyas cBeTino-kenroe Macyo (2,26 r,> 100% BbIxon),
KOTOPOE MCIIOJIb30BaM 0€e3 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-
nna3aTpuakoHT-15-uH-1,30-auoara (2,26 r) pactBopsu B quxsopMerane ( 15 mir) n oxnakaanu
1o 0 °C, 3arem obpadareiBaniu TOK (15 mut). PeakiimoHHYI0 CMeCh HarpeBaju 10 KOMHATHOMN
TeMIlepaTypbl U IepeMeIINBaIU B TeueHue 45 MUHYT, a 3aTeM pacTBOPUTENb U OCTATOUHYIO
TOK ynansanu Ha pOTOpHOM Hcnapurene. HeounmenHbIil NpoAYKT OYUIIAIN KOJIOHOYHON
xpomarorpadueti (0-15% MeOH/JIXM), nonyuas cseTno-xentoe Macio (1,39 r, Berxon 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) mobasmsimn EDC (2,05 1, 10,67 mmous). Cmech
nepeMeIBajIi B TEUEHHE HOYH, YIIAPUBAIHM U OYHUINAIH Ha KOJIOHKe ¢ Si02, amoupys
EtOAc/CH2CI; (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 anst C42H73NeO1s
[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)
pacteopsiiu B cmecu CH2Cly (10 mut) u TOK (10 mut). Cmech nepeMennBaiyi B TEHEHUE HOYH,
pazbaBisun ToIyosoM (20 MIT), ynapuBaIu ¢ TIOJIyYEHHUEM YKAa3aHHOTO B 3ar0JIOBKE COSAMHEHUS
(1,33 1, Bexoa 101%, uncroTa ~ 92% mo manubiM BOYKX), koTOpOE HCMOIb30BaI HA
cnenyromeit craguu 6e3 nononautensHol ounctkn. MC DCH m/z paccu. C3aHssNeO1s [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, YITAPUBAIU U OUYHINATIN HA KOJIOHKE ¢ S10;, amoupys
EtOAc/CH2Cl; (ot 1:4 mo 2:1), ¢ mofy4eHreM yKa3aHHOTO B 3aroyioBke coenunenus (1,33 r,
BbIx0A 83%, uncrora ~ 95% no garapM BOXKX). 3CHU MC m/z paccunrano anst Cs2Hs3sNgOao
[M+H]" 999,40, naiineno 999,95.

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

g 9 j\/ﬁr 0l hﬁ’j\ﬁ‘" (Coc; a-d z%—('-l)\,ﬂz-
o oom 2, o L p Trommamiamon o—ge
N NHz g6 Tr®/H20 H Y A O H 168
K 2,3-nuamunosinTapHOU Kucnore (5,00 r, 33,77 mmoib) B ecmecu TT®/H,O/DIPEA (125
/125 mi/8 mi) mobasinsiu 2-6pomaneranopomun (25,0 r, 125,09 mmoins). Cmech
NepeMeIBajIi B TEUEHHE HOYH, BBIITAPUBAIN M OUUIIAIH C IOMOIIBIO KOJIOHOYHOM
xpomarorpaduu Ha Si0, (H,O/CH3CN 5:95) ¢ nonyyernem 2,3-6uc(2-
OpomarneTaMuo )sIHTapHOU KUCTIOTHI (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-OpomarieraMuio )sIHTApHYIO KUCIOTY (3,50 1, 9,02 MMounb) B nuxiopmerane (80
mut) pobasisum okcanmauxiaopun (5,80 r, 46,05 mmons) u JIM®PA (0,01 mu). Cmech
NepeMeInBajIf B TeUeHHe 2,5 4acoB, pa30aBisuii TOJIYOJIOM, YIIAPUBAIH H COBMECTHO
yrmapuBav ¢ quxjop3TaHoM (2 x 20 mur) u Toayosaom (2 x 15 mi) nocyxa ¢ nmosnydenuem 2,3-6uc
(2-6pomarieTaMuIo ) CYKIMHIIAUKIIOPUAA B BUAE HEOUHIIEHHOTO MPOAYKTa (KOTOPBIH SBISIETCS

HeCTaOMIIbHBIM), KOTOPBIH MCIIOJB30BANIN JIs1 Clenyomel craauu 0e3 TOMOTHUTENbHON
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ounctku (3,90 1, Bexox 102%). MC DCH m/z paccu. ms CsHoBryCLhN>O4 [M+H]™ 424,82,
HaiineHo 424,90.

ITpumep 68. Cuntes 2,3-6uc(((6eH3mmokcH)kapOOHNIT)aMUHO )STHTAPHON KHUCIIOTHI.

0O o
HOJS_JI‘OH
CbzHN NHCbz

K pactBopy 2,3-nnaMuHOsiHTapHON KUCIHOTHI (4,05 T, 27,35 MMoub) B cmecu TT'® (250 mur)
u NaH;PO4 (0,1 M, 250 mn, pH 8,0) 4 mopuunsmu noGasnsiinn OensmnkapboHoxmopuaar (15,0 T,
88,23 MMmoutb) B TeueHue 2 yacoB. CMech MepeMelInBaii B TEYCHNE TOTIOJHUTENBHBIX 6 4acoB,
yHapuBaJid ¥ OUYUINAIu Ha KojioHke ¢ Si0;, amoupys cmechro HoO/CH3CN (1:9), conepkaimeii
1% MypaBBHUHYIO KHUCIIOTY, C MOJy4eHHEM YKa3aHHOTO B 3aroJIoBKe coennHeHus (8,65 T, 76%
BBIXOH, ~95% uncrora). ICHU MC m/z paccuurano aist CooHuiN2Os [M+H]" 417,12, naiineno
417,60.

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

(((Gen3UMOKCH )KaPOOHMIT )AMUHO )CYKIITHATA
O 9 o 9
?N‘OVO/N?
CbzHN NHCbz
K pactBopy 2,3-6uc(((6en3mnokcn)kapOOHIIT)aMUHO)THTapHOH 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). CMeCh MepeMenInBaii B TeUeHNE HOYH, YITAPUBAJIHN U OYHIIAIN Ha KOJOHKeE ¢ Si0,
airoupysi cmecbio EtOAC/CH,Cl, (1: 6) ¢ mosyueHneM yKa3aHHOTO B 3arOJIOBKE COEAMHEHHUS
(5,42 r, BbIxOH 87%, uncroTa ~ 95%). MC DCH m/z paccu. s CasHa7NsO12 [M+H]™ 611,15,
HaiigeHo 611,60

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

KUCJIOTBI.
LHO_O o
3 i o, %0 HO- Q‘M> ¢ Ho-L_N
HO-N__om N7 Y0 HOAUAGO 0%
H,N NH, HD'—E i}“‘f& HO g
163 TT®/H,H0 Hdgr 7 OMOA 5 X @

2,3-JlnamunosiHTapHy0 KUCH0Ty (5,00 1, 33,77 mmoup) B cmecu TI' ®@/H,O/DIPEA (125
Mi1/125 mi/2 mit) nobasnsiin MajnenHOBbIH anruapun (6,68 r, 68,21 mmoip). CMech

nepeMeIBajIy B TeUeHHE HOUH, YIIApUBaJH C rony4deHneM 2,3-6uc((Z)-3-
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KapOOKCcHakpuIaMuao)siHTapHoH kuciotsl (11,05 1, Bexon 99%) B BUae 6enoro TBEpAOro
semectsa. JCU MC m/z paccuntano s C1oHisN2O1o [M+H]™ 345,05, Haiineno 345,35.

K 2,3-6uc((Z)-3-xapbokcuakpunamuno))ssarapHoit kucnore (11,05 r, 33,43 MMoub) B cMecH
pactBopa HOAc (70 mi), AM®PA (10 mi) u Tonyona (50 mi) nobaBisiiin YKCyCHBIN aHTHAPHL (
30 mut). CMmech mepeMenuBaIi B TEUEHNE 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 coenuHenns (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

K pactBopy 2,3-6uc(2,5-auokco-2,5-murnapo- 1 H-nuppon-1-un)saraproii kuciaots! (4,00 T,
12,98 mmoub) B cmecu JIM®PA (70 mur) nobasmsu NHS (3,60 1, 31,30 mmons) u EDC (7,05 T,
36,72 mmoub). CMech epeMerInBaIi B TEUEHHE HOYH, YIIAPUBAIN M OUHINAIN Ha KOJIOHKE C
S10,, smoupyst EtOAc¢/CH,Cl, (1: 6), ¢ mosydeHrneM yKa3aHHOTO B 3aroJIoBKe coenuHeHwus (5,73
r, Bbixox 88%, uucrora ~ 96% no nanasiM BOXKX). 9CU MC m/z paccuntano mis Coo0HisN4O1z
[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 )denrn)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

NHBoc 0)
E g 9 \
N~ N
e
COztBu 0
NHBoc - 0)
N
N\n/\ N, |
\/© )% N %3\/ 0 0
COztBll
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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 mmounb) u 2,3-6uc(2,5-auokco-2, S-murunpo- | H-mupposi- 1 -ui)stHrapHOoN KHCIoTe
(0,30, 0,97 mmoui) B DMA (25 M) nobasistiu EDC (1,30 1, 6,77 mmoub). CMmech
NepeMeIBaJI B TEUEHHE HOUH, YIIAPUBAJIU B BAKYyM€, OUHINAIH HAa CUJIMKAree, UCIOIb3Ys B
Ka4eCTBe 3JIF0eHTa cMech MeTaHoJa (0T 5% 10 8%) B METUIIEHXIIOPHUIE C MTOJTyYeHHEM
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 MMOJIB), TpeT-OyTHI 2-(2-amMuHOTIponiaHamMu o )ponianoara (1,35 r, 6,27 MMoJb) B cMecH
DMA (60 mu) nodasmstin EDC (3,05 1, 15,88 mmonb). Cmech nepeMernnBaiy B TeUEHHUE HOYH,
yHapuBaJid ¥ O4UUINAIu Ha KojioHke ¢ S0, amroupyst EtOAc/CH,Cl, (1: 3), ¢ nonydyernem
YKa3aHHOTO B 3aroJioBke coenuuenus (2,42 r, Bbixona 86%, uncrora ~ 95% mo manabeiM BOXKX).
MC 2CH 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

0 0

m HC Q {! U o N

‘Bu@*r Q/LH/ \;Mﬁv :
,BMOHC&H I :

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) noGassmn HCI (12 M, 10 mur). Cmech

nepeMemuBaii B TedeHre 40 MuHyT, pazdaBisiin nuokcaHoMm (20 mir) u Tonyosiom (40 mi),
yHapyBaJId U BHIMAPUBAIH COBMECTHO ¢ TUOKCcaHoM (20 M) u Tomyosiom (40 mit) mocyxa ¢
MOJIyYeHUEM HEOUYHUIIEHHOTO YKA3aHHOTO B 3ar0JIOBKE MPOYKTA, KOTOPBIH HCITOb30BAIA HA
cnenyroiel ctaauu 0e3 omoHuTeIbHONU ouncTky (1,92 1, Bbixox 100%, unctora ~ 94% 1o

nauHeiM BOXKX). 9CHU MC m/z paccunrano aust 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 mmoinb) B8 DMA (40 mur) nobasisum Pd/C (0,20 1, 50% BrnaxkxHOCTH).

CucreMy BaKyyMHUPOBAJTU U MOMEIIAJTH IO 2 aTM ra3000pa3HOro BOJIOPOAA Yepe3 PeaKTop
TUIPUPOBAHUS IPU HHTEHCUBHOM II€pEMELINBAaHUH. 3aTEM PEaKLIMOHHYIO CMECh NepeMellnBaln
B Te€UYeHHEe 6 4acoB Npu KOMHaTHOH TemnepaTtype u TCX nokasana nu3pacxoj0BaHHE UCXOAHBIX
BellecTB. HEOUNIEHHYI0 peaKLIMOHHYIO CMECh MTPOIMYCKAIU Yepe3 TOHKUH CJIOH LeNnTa,
IIPOMBbIBasi 3TaHOJIOM. PacTBOpUTens ynapusanu Mpyu MOHWKEHHOM AaBJIEHUH C NOJy4YeHHEM
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) ¢ mocneayromum
nobasneHuem ouc(2,S-muokcomupponunus- 1-mi) 2,3-6uc(2,5- nuokco-2,5-murunpo-1H-
nuppod-1-nm)cykuunata (1,30 1, 2,59 mmons). CMech nepeMeImnBaiy B TeUeHHE HOUH,
yHapuBaJid 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-
rekcaasazoTeTpakoHTaH- 1,42-nmuoBoi kucnotsl (1,50 r, 1,50 mmoinb) B cmecu DMA (10 min)
nobGasstm NHS (0,60 1, 5,21 mmons) 1 EDC (1,95 1, 10,15 mmonb). Cmech nepeMernnBaiy B
TEeYSHHE HOYH, YIApUBAIH U OYUIIAIN Ha KoJoHKe ¢ Si0,, amoupys EtOAc/CH2Cl (ot 1:4 o
2:1), ¢ moJy4eHueM yKa3aHHOro B 3arojioBke coenunenus (1,50 r, Berxon 83%, uncrora ~ 95%
no nauabiM BOXKX). ). 9CU MC m/z paccuntano mst CsoHsoN10O24 [M+H]™ 1193,44, HaiineHo
1193,95.

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

o
NS

Boc

Boc-L-nponun (10,0 1, 46,4 Mmmonb), pacrBopennsiid B SO mu TI'®, oxnaxkgamu o 0 °C, x
KOTOpOoMy ocToposkHO aobasnsuin BH; B TT'® (1,0 M, 46,4 mu). Cmeck nepemernmnsanu npu 0 °C
B TeueHHe 1,5 4, 3aTeM BBUTMBAIIU B JIEASHYIO BOJY U SKCTPArupOBAN 3THIIALIETATOM.
Oprannueckuii CJI0H MPOMBIBAJIN HACHIIEHHBIM BOAHBIM PACTBOPOM xyiopuaa HaTpus (50 mu),
cymmii Hag 0e3BoaHbIM NaxSO4 1 yrapuBany npy NOHWKEHHOM JaBIICHHUH, TIOTy4ast
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-hopMUIUppoIHanH-1-kapOokcumara.

Sy

N\Boc

K pactBopy (S)-mpem-OyTin 2-(rugpoxcuMeTniI)nuppoauans-1-kapbokcmnara (13,0 T,

64,6 mMoIb) B tumMeTiicybdokcuae (90 mir) nobasssin TpusTHIAaMuH (40 M) 1

nepeMeInBaHue MPOAOJDKAIN B TedeHne 15 MuHyT. CMech OXJIaKaaiu Ha JeasHON OaHe u
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NOPLHSIMH B TeueHHe 40 MUHYT HOOaBIISIIM KOMIUIEKC TPHOKCHI Cephl ¢ mupuauHoM (35,98 r,
226 MMoJIb). PeakIMOHHYIO CMeCh HarpeBajyu 10 KOMHATHON TEMITEPaTyphl U MEPEMELITUBAIHN B
teuenue 2,5 4. [locne nobasnenus mpaa (250 1), cMech 3KkcTparupoBaiu auxyuopmeranom (150
mit x 3). Opranndeckyro (asy npomseiain S0%-HbIM pacTBOPOM JIMMOHHON KUCIOTHI (150 M),
Bozo# (150 mMut), HAaCBILIIEHHBIM PAcTBOPOM ruapokapOonaTa HaTpus (150 Mi1) M HACBIIIEHHBIM
pactBopom xyopuna HaTpust (150 min), cymm Hax Oe3BoaHbM NapSOs. Y nanenue
pPacTBOPUTENIS B BAKYYMe JIaBaJIO yKa3aHHbIN B 3arojioBke anbaerun (10,4 r, 81% Bbixon) B BUAE
rycTOro Macna, KOTOpoe MCHoJb30Banu 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 Na. Pacteop Beinep:kusanu npu -78 °C B Teuenne 1 yaca, 3aTeM MEAJICHHO
no6asst nponuoHWwIxIopua (4,4 mi, 50,59 MMosb). PeakIiimoHHy0 cMech HarpeBaroT 110 -50
°C, mepeMeuInBaIy B TEUCHNE 2 YaCOB, 3aTeM JT00ABIISUTH HACBILIEHHBIN PacTBOP XJIOpPHUAA
ammonus (100 mir). Opranndeckuil paCTBOPUTEINb YAAISUIA B BAKYyMe U MOJYYEHHBIH PacTBOP
sKCTparupoBanu stwinaneratoM (3 X 100 mix). OpraHndeckuii CIOH MPOMBIBATIH HACBIIICHHBIM
pacTBopoM ruznpokapbonara Hatpust (100 MiT) 1 HACBIIIEHHBIM BOJIHBIM PACTBOPOM XJIOPHA
Hatpus (100 mu), cymunn Hag NaxSO4, unbTpoBanu u ynapusaiu B Bakyyme. OctaTok
OYMIIAJIA KOJIOHOYHOU xpoMaTorpadueii (20% s>Tunanerar/cMech H30MEPOB reKCaHa) C
MOJIyYEHUEM YKa3aHHOTO B 3aroJIoBKe COeANHEeHUs B Bue ryctoro 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) modassumu EtsN (6,45 mut, 46,64 mmons) nipu 0 °C ¢
nocnenyrouum nodasiaenueM 1M tpudnara quOytundopona B auxnopmerane (42 mi, 42
mmodib). Cmeck nepemersany npu 0 °C B Teuenue 45 MunyT, oxnaxnanmu a0 -70 °C, 3atem
MeneHHo nodasisuiu (S)-mpem-0Oytun 2-dpopMunnupponuans- 1-kapookeunar (4,58 r, 22,97
MMOJIb) B auxyiopMeTane (40 min) B TeueHre 30 MUHYT. PeakIIMOHHYIO CMeCh NepeMeInBaIH
npu -70 °C B Teuenue 2 yacos, npu 0 °C B TeueHue 1 yaca u npu KOMHaTHOI Temmneparype 15
MUH, a 3aTeM no0aBisun pocdaTHbiii Oydeprsiii pacteop (pH 7,38 mu). Iocne nobasnenus
MeOH-30% H»0; (2:1, 100 M) npu temnepatype Huke 10 °C u nepemernnBanyu B Tedenne 20
MUHYT, no0assita Boay (100 mur) u cmech ynapuaiu B BakyyMe. K ocrarky nobasisim
JOTIOJIHUTENbHOE KOJNIECTBO BOIbI (200 MiT) 1 cMech SKCTparnpoBaiiu stuaneratom (3 x 100
mi1). Opranndeckuii cnoii mpombiBaiu 1 H# KHSO4 (100 M), pacTBopoM runpakapOoHaTa
Hatpus (100 MIT) U HACBILIIEHHBIM BOJHBIM PacTBOPOM Xyopuaa HaTpus (100 mut), cymuian Haz
6e3BoaabM NapSO4 1 ynapusaiu B Bakyyme. OCTaTOK OYHIIANN C TIOMOIIBIO KOJIOHOYHOH
b m-xpomarorpaduu (10-50% sTunanerar/cMech H30MEPOB T'eKCaHa) ¢ TIOJYYSHHEM
YKa3aHHOTO B 3aroJIOBKe COeMHEHUs B Bue Oenoro Teepaoro Bemectsa (7,10 r, Bexonx 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-(peHnnoKkca3oauInH-3-11)-3 -0KCOMPOIIT) MUPPOTUANH-1-kapOokeunara (5,1 T, 11,9 mmoinb)
1 MONeKyJIsapHble cuta (4 A, 5 1) nobasnsamu 6e3BomubIil quxmopaTan (30 M) B armMochepe N.
CwMmech nepeMelnrBaii Npyu KOMHATHOH TemnepaType B TeueHue 20 MUHYT U oXJiaxaaiau 1o 0
°C. Hobasnsinm nmpoToHHYI0 TyOKy (6,62 1, 30,9 MMoub), a 3aTeM Terpadropoopar
TpuMeTHiIoKconus (4,40 r, 29,7 mmounb). IlepemernnBanne NpoaoKaiId B TEUEHHE 2 HacOB MPU
0 °C u 48 4acoB rpu KOMHaTHOH Temneparype. PeakiimoHHYI0 cMeCh (PMIIBTPOBAIH U (PHIIBTPAT
yHapuBaJiv, U OYHINAJH ¢ MOMOIIBIO KOJIOHOYHOH xpoMaTorpaduu (20-70% sTunanerar/cMech

M30MEPOB reKCaHa) ¢ MOJydeHHEeM 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 (¢, 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)TUPPOTHIAUH-2-1T)-3 -

METOKCH-2-METUJIIPONAHOBON KUCIIOTBHI.

MOH

Boc 0 O

K pactopy (S)-mpem-0ytun 2-((1R,2R)-1-merokcu-2-metun-3-((4R,5S)-4-metun-2-oxco-
5-(peHnnoKca30auInH-3-11)-3 -0OKCOMPO ) TUPPOIUANH- | -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 TeUEHHE 5 MUHYT
npu 0 °C, 3arem nodasisuu pactsop LiIOH (0,27 1, 6,45 mmons) B Boze (5 mu). [Tocne
nepememunBanus npu 0 °C B reuenne 3 wacoB nodasisun 1 H cynedur Hatpus (15,7 M) u
CMECH OCTaBJISUIN HArPETHCs IO KOMHATHOH TEMIepaTyphl, U NEPEMEIINBAIH B TEUCHHE HOYH.
TI'® ynansanu B BaKyyMe U BOIHYIO a3y MPOMBIBAIN IUXJIOopMeTaHoM (3 x 50 mir) anst
yIaJeHUs1 JOTIOJHUTEIBHOTO OKCA30JIUANHOHA. BomHyto a3y noakucisum go pH 3 ¢ momorbto
1 1 HCl u sxcTparuposanu stunaneratom (3 x 50 mur). OpraHuueckuil ¢Ioi npoMbIBaIud
HACBILIEHHBIM BOJHBIM pacTBOpOM Xjiopuaa Hatpus (50 mur), cymrm Hag Na2S04,
(GUIBTPOBAIH U YIAPUBAIU 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-
metrnponanoBoi kKuciotsl (0,86 T, 2,99 mmons) 8 MeOH (10 mut) MmensieHHO no0aBisin

trorMIxiopun (1,08 mi, 14,95 mmone) mpu 0[], 3aTeM peakLIMOHHYIO CMECh HATPEBAJIH 10

KOMHATHON TeMIepaTyphbl U NepeMellnBajIul B TeueHne Houl. 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 HCIIOJIb30BANIN Ha
crenyromen craagun 0e3 gonogHuTenbHON 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). [Tocne npexpaeHust
BbI/IEJIEHUS a3a MOJIy4YEeHHYI0 CMeCh epeMeLINBalIl TP KOMHATHON TeMIlepaType B TeUeHHe
3,5 yacos.

PactBop cBexxenpuroToBieHHOro m3onponmmaranii 6pomuaa B TT'® (123 mmods, 30 mi)
O KaruIsiM JO0aBJISIIIHN K MpeaBapuTenbHo oxiaxaeHHomy (0 °C) pacTBOpy STHI THIPOTeH
majioHat (6,50 r, 49,2 MMOJIb) C TaKOH CKOPOCTBIO, YTOOBI IOIEPKUBATH BHYTPEHHIOKO
temrieparypy Hike 5 °C. CMech nepemMelnnBaiy npu K. T. B TedeHue 1,5 4. JlauHbIi pacTBOp
€HOJISITa MarHUs 3aTeM OXJIAXKIAIH Ha JIEASIHOHN OaHe, ¢ MOCIEAYIOINUM OCTENEHHBIM
no0aByieHUEM pacTBOpa UMHIA30JIM/Ia B TeueHHe | 4aca yepe3 IBYCTOPOHHIOK HIITY-
nepexoaHuk npu 0 °C. [TonyyeHnyo cmech nepemewmnsanu rmpu 0 °C B Teuenue 30 MUHYT,
3aTeM IpHU K.T. B TeueHue 64 yacos. B peakunonHyro cMech nobasisian 10% BOIHBINA pacTBOp
JMMOHHON KUCJIOTHI (5 MJT) U MOAKHUCISLH 10 pH 3 ¢ MOMOIIBIO TOTIOJIHUTEIBHOTO 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 (S0 MIT) ¥ HACHIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
Hatpus (50 mu), ey Han NaxSOs 1 ynapusaiu B BakyyMe. OCTaTOK OYHIAIN ¢ TIOMOIIBIO
KOJIOHOYHOH Xpomarorpaduu Ha CHIIMKarese, UCIob3ys cMech sTunanerat/rekcad (1: 4) B
Ka4eCTBE 3JIFOEHTA, C MMOJydYeHHEeM 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-06yTokcuKapOOHIIT)aMHUHO )-5-MeTHII-3-OKCOTeNnTaHOaTa
(5,90 1, 19,83 Mmmoub) B 3TaHoge (6 Mi1) ipu -60 °C noGaBsIN OAHOM Mopiwel opruapun

Hatpus (3,77 1, 99,2 MmMounb). PeakiimoOHHYI0 CMeCh IIepeMeInBaIN B TEUEHHE 5,5 4acoB IpU
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temneparype Huxke -55 °C, 3arem nobasnsum 10% BoaHbBIH pacTBOp JTUMOHHON KUCioThI (100
mi1). [Tony4deHHbIi pacTBOP NOAKUCISLUU A0 pH 2 ¢ MOMOIIBIO TOTIOTHUTENLHOTO KOJTMYeCTBA
10% BOIHOM TMMOHHOM KHCIIOTHI C TIOCJIEAYIOIIEH SKCTpakiuei sTrnaneratom (3 x 100 mu).
Oprannueckre S5KCTPAKThI TPOMBIBAIIN HACBIIIEHHBIM BOJHBIM PacTBOPOM xyopuaa Hatpus (100
mun), cyurmi Han NapSO4 1 ynapusanu B Bakyyme. OCTaTOK OYHIIAIN C TOMOIIBIO KOJIOHOYHOH
xpomarorpadun (10-50% sTunanerar/rekcaH), nojaydas YHCTOE YKa3aHHOE B 3ar0JIOBKE
coennHeHue B Bue nuacrepeomepa (2,20 r, 37% BBIXOA) U CMeCh IBYX auactepeomepos (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-TUAPOKCHU-S-
mermiarenTtadoara (2,20 r, 7,20 mmouip) B 3Tanose (22 mur) nobasnsiin 1 H BOIHBINA pacTBOP
rugpokcun Hatpus (7,57 mu, 7,57 mmonb). Cmech nepemermnBaiu npu O °C B Teuenue 30
MUHYT, 3aT€M TpH K.T. B TeueHne 2 4. [TonydenHsiii pactsop noakucysin 1o pH 4 nobGasnennem
1 H BOIHBIM PACTBOPOM COJISTHOH KHCIIOTBI, KOTOPBIH 3aT€M 3KCTPArupoBajH 3THIIAETaTOM (3 X
50 mur). OpraauyecKre SKCTPAKThl MPOMBIBAIHN | H. BOIXHBIM PaCTBOPOM T'MAPOCYNIb(aTa Kaus
(50 muT) 1 HACBILIEHHBIM BOAHBIM PacTBOPOM xyopuaa Hatpus (50 mun), ey Hax NapSOs u
ynapuBanu B BakyyMe, nojiyyasi coenunenue (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-OyrokcukapOOHNUI )(METHIT)aAMUHO)- 3-METOKCH-

5-MeTUIrenTaHOBOW KUCIOTHL

B0c~1TI OH
o0
K pactBopy (3R,48S,5S)-4-((mpem-6yTokcukapOOHIIT ) aMHHO )-3-THIPOKCH-S-

MeTHarenTaHoBoi KucioTsl (1,90 r, 6,9 mmons) B TI'® (40 mi) noGasnsmu rugpun Hatpus (60%
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MacsiHast cycniensus, 1,93 r, 48,3 mmounb) nipu O °C. Tlocne nepeMerniBanus B TeueHue 1 daca,
noGassin Metmionua (6,6 mit, 103,5 mmons). IlepememuBanme npogomkamu npu 0 °C B
teueHne 40 yacoB 10 100aBIEHUS HACBIIIEHHOTO BOJHOTO PacTBOPA rUAPOKapOOHaTa HATPUS
(50 mum), 3aTem noGasisinn Boay (100 mir). Cmech MPOMBIBAIIN TUITUIIOBBIM 3Pupom (2 x 50 M)
U BOJHBIN CJIOH moakucisiiu 10 pH 3 ¢ moMoIpio 1 H BOJHBIM pacTBOPOM THAPOCYIIbpara
KaJIMsA, 3aTeM SKCTparuposaiu stunanetatoM (3 x 50 mir). O6penuHeHHbIE OpraHuYecKue
SKCTPAKThI MPOMBIBAIIN 5% BOIHBIM THOCYJIb(aToM HaTpus (50 MIT) M HACKHILIIEHHBIM BOJAHBIM
pacTBopoM xyopuzaa HaTpus (50 mun), cymmu Hag Na;SO4 v ynapuBajy B BAKYyMe C
noJlydeHHeM YKa3aHHOTo B 3arojoske coenunenus (1,00 r, 48% sbixox). '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 pacteopy Boc-L-Val-OH (2,00 r, 9,2 mmone) 1 Mmetuniionuaa (5,74 mi, 92 MMonb) B
6e3sogHOM TT'D (40 Mu1) noGassinu runpun Hatpus (3,68 r, 92 mmous) nipu 0 °C.
Peaxumonnyro cmech nepementnsanu ripu 0 °C B reuenue 1,5 4, 3aTemM HarpeBaiu 0 K.T. U
nepeMenuBaiu B TeueHue 24 4. B peakunoHHy0 cMech no0aBisim JensaHyo soay (S0 mi).
Iocne nodasnenns Boxsl (100 MiT) peakLIMOHHYIO CMECh TPOMBIBAITH dTHIanieTaToM (3 * 50 M)
¥ BOJHBIN pacTBOp nonkucisim 1o pH 3, 3aTem skcrparuposanu stunaneraTom (3 x 50 mo).
OObenuHeHHYIO Opranudeckyro ¢azy cymmin Hag Na;SO4 u ynapusanu, nosy4as Boc-N-Me-
Val-OH (2,00 r, Berxon 94%) B Buse 6enoro Teepaoro semectsa. 'H SIMP (500 MI'u, CDCls) §
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-

METHUJIIIPONIAHOATA.

&1 o O i q 1

/ca f[j}/ Et:N. DECP. IM®A | 0 g 7(7;
UGCAD 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, 48, 5S)-4-((Tper-OyToxcuxkapOOHII )(METHIT)aMHUHO )-3-METOKCH-5-

meTuirentaHoBoi kucaoTsi (1 r, 3,29 mmoss) B IM®PA (10 mi) nipu 0 °C nobasnsinu
mTinrasodocdonar (545 Mk, 3,59 mmonb), 3arem pobasnsin EN (1,25 mi, 8,99 mmons).
Peaxinonnyto cmech nepemernnsanu npu 0 °C B TeueHue 2 4acoB, 3aTeM HarpeBaju 10
KOMHATHOH TEMIIepaTyphl U IePEMEIINBAIN B TEUEHHE HOUH. PeakIIMOHHYIO cMech pa30aBisiu
stunaneratoM (50 mit), mpomeiBaiu 1 H BOOHBIM pacTBOPOM ruapocyibgaTa kamus (20 mi),
BO/IO# (20 MJT), HACHIIIEHHBIM BOJHBIM PAaCTBOPOM THApokapOoHaTa HaTpus (20 M) u
HACBHIIIEHHBIM BOJHBIM PAaCTBOPOM XJopuaa Hatpus (20 M), CyIInian Hax Cyiab(paToM HaTpHs U
yrnapuBaiy B Bakyyme. OCTaTOK OYHUINAIN C IOMOIIBIO0 KOJIOHOYHON XpoMaTorpadgun Ha
CHUTMKAresie, JIIOUPYsl CMeChio sTuianeratr/rekcad (ot 1: 5 go 2: 1), ¢ mosy4eHneM yKa3aHHOTO B
3arosioBke Oenoro TBepaoro seuectsa (0,9 r, Boxon 62%). MCBP (OCH) m/z paccuuT. st
C25H4sN207 [M+H]+: 487,33, HaiineHo: 487,32.

IIpumep 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 ) TUPPOTUINH-2-IT)-3-METOKCH -2-
MeTriponanoBoi KucioTsl (100 mr, 0,347 MMoup) 1 rugpoxiaopun L-
¢dennnananuaMeruioBoro s¢upa (107,8 mr, 0,500 mmons) B AMPA (5 mu) nipu 0 °C noGasnsiau
mmTinrasogocdonar (75,6 mxi, 0,451 mmouns), 3atem EtsN (131 Mk, 0,94 mmodnb).
Peaxunonnyto cmech nepemernnsany npu 0 °C B TeueHue 2 4acoB, 3aTeM HarpeBalu J10
KOMHATHOH TEMITepaTyphl U IEPEMELINBAIN B TEUCHNE HOUYH. 3aTEM PEaKLIHOHHYIO CMECh
pazbaBisum sTunaneratoM (80 mur), mpoMbiBaii 1 H BOAHBIM PacTBOPOM HAPOCYIb(arTa Kanus
(40 mut), BOZOI (40 MIT), HACBHIIEHHBIM BOAHBIM PacCTBOPOM ruapokapboHara Hatpus (40 mu) u
HACBIIIEHHBIM BOJHBIM pacTBOpOM Xxjopuna Hatpus (40 mir), cymmnm Hax NaxSO4 u ymapusanu
in vacuo. OCTaToK OYHIIAIH C TIOMOIIBIO KOJIOHOYHOM Xpomartorpaduu (15-75%
STUJIALIETAT/CMECh U30MEPOB T'eKCaHa) ¢ MOJyYeHHEM YKAa3aHHOTO B 3arojioBke coequHenus (130
mr, 83% BBIXOJ) 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 yaanerns GyHKIHOHAIBHBIX Ipynn Boc ¢ momomibto
TPUPTOPYKCYCHOM KUCITOTBL

K pactBopy N-Boc amunaokucnots! (1,0 Mmoinb) B MeTuiieHxIopHuzae (2,5 mi) nodasisiiu
TpudropykcycHyro kucioty (1,0 mi). Ilocine nepemernnBanusi Ipu KOMHATHOH TeMmiepaType B
TedyeHue 1-3 4acoB, peakMOHHYIO CMECh yrapuBaid in vacuo. COBMECTHOE yriapuBaHue C
TOJIyOJIOM JIaBAJIO HE3ALUINEHHBIN MPOAYKT, KOTOPBIH HCIIOIB30BAIN 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
BroP, DIPEA_ BocHN
HN N O —Chen \)k
| 2Ll
o_0 _O0 O

K pactBopy nponykra (2R,3R)-mermn 3-merokcu-3-((S)-1-((3R,48S,5S)-3-merokcu-5-meruin-

4-(MEeTHIIAMHHO )reITAHOMIT) T PPOSIH AN H-2-11)-2-MeTrinpornanoara (715 mr, 1,85 mmonb) 6e3

3amuTHBIX Tpynn u Boc-Val-OH (1,2 r, 5,56 mmons) B XM (20 mu1) npu O [ nobasnsiin BroP

(1,08 r, 2,78 MmMoJIB), 3aTeM n00aBsUTH aunsonponuTuiaamMu (1,13 mi, 6,48 mmons). CMmech
3aKpbIBaJiU OT cBeTa U nepemernrsany npu 0 °C B Teuenue 30 MUHYT, 3aTeM NPU KOMHATHOMN
TeMIieparype B TedeHue 48 4yacoB. PeaklIMOHHYIO cMech pa30aBisuy sTraneratom (50 mi),
pOMBbIBaJH | H BOJHBIM pacTBOPOM ruapocyibgpara kanus (20 mi), Bogo# (20 mi),
HACBHIIIEHHBIM BOJHBIM PACTBOPOM TuapokapOoHaTa HaTpus (20 MJT) U HACBHILIIEHHBIM BOJAHBIM
pactBopoMm xyiopuna HaTpus (20 mu), cymuan Han Nap;SO4 u ynapusanu B Bakyyme. OctaTtok
OYHINAJH C TIOMOLIBIO KOJIOHOYHOM XpoMaTorpaduu Ha CHITMKArese, SJII0UPYsl CMEChIO
stunaneratr/rekcat (0T 1:5 o 4:1) ¢ moyiydeHrueM yKa3aHHOTO B 3aroyioBke coenunenus (0,92 T,
85% BbIx0n) B Buae Oenoro TBepaoro Bemmectsa. MCBP (OCH) m /z paccunt. miis CzoHssN3Og
[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
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K pactBopy HezamumenHoro 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-(TMMeTHIaMUHO))-2-MeTuinponanoara (74,5 mr, 0,25 mmoinb) B JIM®PA (2 mn)

npu 0L) nodasnsimn DIPEA (44 Mk, 0,255 mMone). PeakiioHHYI0 CMeCh HarpeBajii 1o

KOMHATHOM TeMIepaTypsl U MepeMelnBaiIi B TeUeHHe 2 4acoB. PeakInoHHYIO cMech
paszbaBisun sTunaneraroM (30 mut), mpombiBaiy Boaoi (10 MiT) U HACBIIIEHHBIM BOJHBIM
pacTBopoM xyopuaa Hatpus (10 mun), cymmnu Hag cynb(aToM HATPUS U YIIAPUBAIN B BAaKyyMe.
OcTaToK OYHIIAIN KOJIOHOYHOH XpoMaTorpadueli Ha CUITUKArelie, SJII0UPYs CMECHIO
stunaneratr/rekcat (ot 1:5 o 5:1), ¢ mosy4eHreM yKa3aHHOTO 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

S
\N&E{NHV% “:LA mﬂ}l TLWQM LiOH ,g’ i§ \/& N mml [ o

Lo 0 g 0

l 0 1,4-finokcaH l E 0

H,0

0 AL

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 KaIUISIM B T€UYE€HUE 5 MUHYT 100aBIsUIH pacTBOp ruapokcuna gutus (14 mr, 0,334 mmonb) B
Boze (3 mu1). PeakimoHHYI0 CMeCh HarpeBajH 10 KOMHATHON TEMITEPATyphl U MEPEMELTUBAIHN B
teyeHue 2 yacoB. Cmeck nopkucisum 10 pH 7 ¢ momometo 1 # HCI u ynapusanmu B Bakyyme, a
3aTeM UCIOJIB30BAJIM Ha cienyromeii craanu 6e3 nononautensHol 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

. ) 1 OH DICPEP °
%ﬁ Aa . XM %25 e 5 X l{LS {WF

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-MeTUpomnaHoBoii kucioTel (0,0836 mmounb) u PFP (18,5 wmr, 0,1 Mmmoib) B

JAXM (2 mi) nobasisumu DIC (12,7 mr, 0,1 mmons) ipu 0 °C. Cmech HarpeBanu 10 KOMHaTHOH

TeMIIepaTyphl U MepeMeIUBaIN B TeueHne Houl. PeakIMOHHY0 CMeCh YIIapUBAIU B BaKyyMe U
HCTIOJB30BAIH Ha cyienyromeit cranun Oe3 panpaenuen ounctku. MCBP (OCH) m/z paccuwr.
st C36HseFsN4O7 [M+H]+: 751,40, natineno: 751,70.

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

HUTPO(EHMIT)Tponanoara

o, S __om
0 L@i ‘ o /E% lm}
ﬂﬁoﬂ“w\)\rf’» _,ﬁig%l& S /“\g"%w

- o
H O O

K pactBopy merunosoro s¢upa Boc-L-tuposuna (5 r, 16,9 mmons) B TT'® (50 mn)
nobGassinn TpeT-OyTuaHUTPUT (10 M1, 84,6 MMOIIB), 3aT€M PEAKLIMOHHYIO CMECh ITePEMELTHBAIN
B T€UEHUE 5 4aCOB [P KOMHATHOH Temneparype. PeaklHOHHYHO CMeCh ynapuBajiu U OYULIAIH C
MOMOIIBIO KOJIOHOYHOU XpoMaTorpaduu Ha CUIHKaresie, HCImoib3ys sTmnanerar/rekcan (ot 1:10
no 1:5), ¢ nonyuennem coenuHenus (4,5 r, Bbixon 78%) B BUAE KENTOrO TBEPAOTO BELIECTBA.
MCBP (3CH) m /z paccuur. anst Ci1sH21N207 [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-
OyTokcukapOOHMIAMHIHO ))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 ynapusajiu B BAKyyMe, IOJIy4asi yKa3aHHOE B 3aroyiopke coenuHenne (1,7 r, BbIXo[
95%) B BUzOe Oesoro TBepnoro Bemecrsa. 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-amuHO-4-ruapoKcUeHn)-2-(Tper-
OyTokcukapOOHMIAMIHO) rponaHoata (56,6 mr, 0,182 mmons) B AM®PA (5 mu) ipu 0 °C u

nobGasysimn EDC (128,5 wmr, 0,338 mmoib), ¢ mocnenyromum nodasnernem DIPEA (64 mxu,

0,365 MMoJTb). PeakIMOHHYIO CMECh HATPEBAIM 10 KOMHATHOH TEMITEpaTyphl U MepeMeLIBaIN
B TeueHune Houn. Cmeck paszOassumu sTunaneratoM (30 mi), mpomsisanu Bonoi (10 M) u
HACBHIIIEHHBIM BOJHBIM pacTBOpOM Xxjopuna Harpus (10 mi), cymuian Hax cyiab(paToM HaTpHs U
yrnapuBaiy B Bakyyme. OCTaTOK OYHUINAIN C IOMOIIBIO0 KOJIOHOYHON XpoMaTorpadgun Ha
cunmkarene, 3aoupys cMecbio JIXM/MeOH (ot 20:1 mo 10:1), ¢ noiydennem coennaenunst A-1
(68 mr, BbxOn 47%). MCBP (OCH) m /z paccunrt. anst C37HssN4O1s [M+H]+: 795,36, HaiineHo:
795,30.

ITpumep 99. Cunres Coenunenus A-2

2o i 0 npotc
s . /\\ A‘ i i _«7—4! -
ALY ok or, O
L O i e I‘*«g} {f\ﬁw‘)ﬁ% 2‘ @' o NH jﬁwo_er\_ N \\
o ' ! FAI o, : ’ ‘Al
oAby O~ 0 3 L OXM HEN%"B“ I 3 BN

H 4 Al 0 A2

K pactBopy coenunenust A-1 (32 mr, 0,04 mmons) B JIXM (3 mi) noGasmsm TOK (1 mu)
npu 0 °C. PeakliMOHHYIO CMeCh HarpeBajiu 10 KOMHATHOI TeMIiepaTypbl U [lepeMeLInBaiy B
TeueHue 30 MUHYT, pa30aBsIM TOJYOJIOM, KOHLIEHTPUPOBAJIH, BbIIAPUBAIN COBMECTHO C
TOJIYOJIOM, & 3aTeM HCIIOJIb30BAIN Ha CJeAYIoLIei cTaauu 6e3 ONOJIHUTEIbHON OYHCTKH.
MCBP (3CH) m/z paccuur. anst C33Ha7N4O1s [M+H]+: 795,36, Hatineno: 795,30.

ITpumep 100. Cunres Coenunenus A-3
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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 mmoinip) B DMA (2 M) nobasisiiu DIPEA (9 Mk, 0,053 mmouns) mipu 0 °C.
PeaknMOHHYHO CMeCh HarpeBajiu 1O KOMHATHOM TeMIIepaTyphl U NepeMelnnBaiu B TeueHue 30
MuHyT. CMecCh yrapuBajy B BAKyyMe M OYHIIAJIN C MOMOIIbI0 npenapatuBHoit BOXKX (C-18,
250 mm x 10 mm, smrouposanu HyO/CH3CN (9 mn/mun, ot 90% Boaer no 40% Bozsl 3a 40
MUHYT) ¢ niojiyaeHueM 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 pactBopy 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-0yToxcnkapOboHWIT)(METHIT)aMUHO )- 3-
METOKCHU-5-MEeTHIAreNnTaHoBON KUCIIOTHI (96,6 mr, 0,318 MMmons) B IM®PA (5 M) ripu 0 °C
nobassun quasTrnnuaHodocdonar (58 mxn, 0,347 Mmmonb), 3atem nodassutu EtsN (109 mxi,
0,78 mmonb). Peakunonnyro cmeck nepemermuaiu mpu 0 °C B TedeHHe 2 4acoB, 3aTeM
HarpeBaJiid 10 KOMHATHOH TeMIepaTypbl U MEPEMEIINBAIN B TeUEHHE HOUN. PeakIIMoHHYIO
cMech pa3baBisum sTuaneraroM (80 mur), mpoMbiBaiy 1 H BOXHBIM PacTBOPOM HAPOCYIbdaTa
kanus (40 mu), Bozoit (40 M), HACHIIEHHBIM BOJHBIM PACTBOPOM ruapokapboHara Hatpus (40
MJT) 1 HACBILIIEHHBIM BOJIHBIM PacTBOPOM xyiopuaa Hatpus (40 mu), cyurmnum 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 TIOJYYeHHEM YKa3aHHOTO B 3aroJioBke coenuHeHus (150
mr, BeixoA 81%) B Bune 6enoro Teepaoro Bemectsa. 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 )-TTUP POJTUAMH-2-1JT) -
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 nobasnsimu BroP (70,1 mr, 0,184 mMorb), 3aTem
nobasnsun quusonponmTHiIaMuH (70 Mxot, 0,425 mMoub). CMech 3aIuInaid OT CBETa U
nepemetuBainy npu 0 °C B Tedenne 30 MUHYT, 3aTeM [P KOMHATHOH TeMIiepaTtype B TeUeHue 2
nHeH. PeakioHHyr0 cMech pa3baBisuiy stuinaneraroM (80 mut), mpomMbiBaiy | H BOIHBIM
pactBopoM ruzpocyibdara kamus (40 mi), Bonoit (40 mit), HACHIIIEHHBIM BOJHBIM PACTBOPOM
rugpokapOonarta HaTpus (40 MIT) U HACKILIEHHBIM BOJHBIM PACTBOPOM xyopuaa Hatpus (40 mi),
cymwniu Hag Nap;SO4 u ynapusainu B Bakyyme. OCTaTOK OUHIIAIH C IOMOIIBIO KOJIOHOYHOM
xpomarorpaduu (20-100% sTunanerar/cMech U30MEPOB M'eKCaHa) C MOJYYEHUEM YKa3aHHOTO B
3arosioBke coenuHenus (67 mr, 77% BbIxox) B Buae Oeoro TBepaoro Bemecta. XKX-MC
(OCH) m/z paccu. s 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-6yrokcukapOOHUIT)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 qusTrnnuaHodocdonar (18,2 Mk, 0,114 mmons), 3atem nodasmsiin N-
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metrunmopdonH (59 Mk, 0,548 mmosb). Peakunonnyto cmecek nepemernuanu npu 0 °C B
TEYEHHE 2 4acOB, 3aTe€M HArPEBAJM 10 KOMHATHON TEMIIEPATYPhl U MEPEMELINBAIN B TEUCHNE
HOuH. PeakiimoHHyto cmech pa3baBisum stuianeraTtoM (80 M), mpoMbiBasiu 1 H BOOHBIM
pactBopoM ruzpocyibdara kamus (40 mi), Bonoit (40 Mit), HACBIIIEHHBIM BOJIHBIM PaCTBOPOM
rugpokapOonarta HaTpus (40 MIT) U HACKILIEHHBIM BOJHBIM PACTBOPOM xyopuaa Hatpus (40 mi),
CYLIMJIM HaJ CyNb(haTOM HATPHUS U yIIapuBaid B BakyyMe. OCTaTOK OYMIAIHN C TOMOIIBIO
KOJIOHOYHOH xpomarorpaduu (20-100% sTunanerar/cMech H30MEPOB IT'€KCaHa) C MOJYIEHUEM
YKa3aHHOTO B 3arojioBke coennHenus (30 mr, Bbixon 39%) B Buze 6e10ro TBEpAOro BEIECTBA.
KX-MC (OCH) 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 MeTunerxsopuze (5 muir) nobasism
TpUPTOPYKCYCHYIO KUCIOTY (2 MIT) Ipu KOMHATHOH Temniepatype. Ilocne nepemernnBanus npu
KOMHATHOH TeMIiepatype B TeueHHne | qaca peakLIMOHHYIO CMECh YIIApUBAJIH B BAKyyMe.
CoBMecTHOE BbIITapUBAHKUE C TOJYOJIOM J1aBaJIO YKA3aHHBIH B 3ar0JIOBKE HE3AIUIIEHHBIH
MPOIYKT, KOTOPBIM UCIIONB30BANN Oe3 NajJbHeHIeld OUnCTKH.

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) OyTaHAMU/IO)-3-METOKCH-5-METHIIT€IITAHOI)

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

PP e

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

(MeTnaMuHO )OyTaHAMUI0 )0y TAHAMHIO )-3 -METOKCH-5-METUII-TeITAHO I ) TUP POTTH AU H-2-1T)-3 -
METOKCHU-2-METHINPONIaHaMHIO )-3-permnnponanoar (25 mr, 0,030 mmonp) B cmecu koHL. HCI
(0,3 M) u 1,4-nuoxcana (0,9 mu) mepeMenIuBaIy Npyu K.T. B TeueHune 35 MuHyT. Cmech

pazbasisun EtOH (1,0 min) u tosryosniom (1,0 M), ymapuBaiii 1 COBMECTHO YITapUBAJIH C
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EtOH/ronyonom (2:1) ¢ mojy4eHreM YKa3aHHOTO B 3arOJIOBKE COSTUHEHUS B BUAE Oeoro
TBepAoro BemecTna (22 mr, ~100% BBIXOM), KOTOPOE UCTIOJIB30BAJIN Ha CeNyoImel ctaauu 0e3
nonoaautenbHOM ouncTkh. 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-MEeTOKCH-2-METUIIIPOITAHAMHIO)-3 -(DeHIIIPOTIaHOBON KUCIIOTHI (22 Mr, 0,030 MMoOIb) B
cmecu DMA (0,8 mn) u Oydeproro pactsopa NaH2PO4 (pH 7,5, 1,0 M, 0,7 mi) noGasisinu 2,5-
auoKconuppouans- 1 -un 3-(2-(2-a3unosrokcu)sTokcu)nponasoart (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 CsH77NgO11 [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 cocyae Uit ruapuposanus nobdasisum Pd/C (5 wmr,
10% Pd, 50% Bnaxuoctn). [Tocne BakyymupoBanust Bo3ayxa u npomnyckanust Hy mpu 172 Klla
(25 ¢ynT/KB.MFONIM) CMECh BCTPSIXUBAJIH B TeueHUe 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+ CssH79NsO11 (M+H), paccur. 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-(METHIaMHIHO )0y TaHAMH0 )OYyTAHAMHUIO )-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 -
bermnmmponanoBoi kucioTsl (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 OYHILNAJIH ¢ TOMOIIBIO
KOJIOHOYHOH xpomarorpaduu Ha C-18 konorke BOXKX, 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
mmodb, 3,0 3kxB.) B 6e3sogroM JIXM (10 mu) mpu O °C mocnenosarensHo nobasnsimn HATU
(0,135 r. 0,356 mmoutb, 2,0 5kB.) u NMM (0,12 mi, 1,07 mmoinsb, 6,0 3kB.). PeakinoHHYO cCMeCh
nepemetnany npu 0 °C B Teuenue 10 MUHYT, 3aTeM HarpeBaiu O KOMHATHOH TeMrepaTypsl U
nepememinBagn B TedeHne Houn. Cmech pasdaBmsumm JIXM u mnpomMbiBaiM BOJOH, H
HACBIIIEHHbIM BOIHBIM DPAaCTBOPOM XJIOpHIAA HaTpus, cymmiaud Hax Oe3BogHbiM NapSOs,
yHapyuBaJId U OYHUINAIN C TIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha SiO; (20:1 JXM/MeOH) ¢
MOJIYy4eHHEM 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)-emop-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 3xBuB.) B MeOH (5 mu) nodasmsuiu Pd/C (0,100
r, 10% Pd/C, 50% BnaxHocTH) B cocyae st runpuposanusi. CMech BCTPSXUBAIN B TEYCHUE 5
9acoB, 3aTeM (UIBTPOBAJIM Yepe3 Cioi nenuta. PuiIbTpaT yHapuBaiy, NOJIy4dasl YKa3aHHOE B
3aroJIoBKe COeIMHEeHUe B Bue Oenoro meHucToro Teepaoro semectsa (0,122 r, Bexox 96%).
MC DCH 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 NaHPOy, pH 8,0 (1 mur), noGasusinu (S)-
2,5-nmuokconuppoiuaus-1-un 2-((S)-2-(2,2-
IOUIMPOTHOJIAMHUI0ALIETAMHIIO JITponiaHaMu o )iponanoart (20,1 mr, 0,046 MMomb) Tpemst
NOPIIMSIMH B TEUEHHE 3 4acOB, a 3aT€M CMECh IEPEMEIINBAIN B TEUCHHE JOTIOJHUTENbHBIX 12
gacoB. CMmech ynapusaiy, 1 ounimaiiu ¢ nomousio BOXKX ¢ obpamennoii ¢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-ruapa3uHuni-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) noGasisiu
manenHoBbIi anruapun (10,01 r). Cmeck nepeMenInBaiy B TEYEHUE HOYH, YIIAPUBAIH U
nepexkpuctauuzosbiBain B EtOH ¢ oOpasoBaHneM yka3aHHOTO B 3arojioBke coenuHenus (12,22
r, BoIxox 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)pocopmin) amuHo)-3,6-nuokca-10, 13,16-Tpuazankozan-20-omn)

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 coenunenmnto (Z)-4-runpazunni-4-okcodyr-2-enoesoii kucnorsl HCI conp (22,0 mr,

0,132 mmoub) B cmecu TT'® (5 mur) u DIPEA (10 mxi, 0,057 mmons) ipu 0 °C nobasmnsiin POCIs
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(10,1 mr, 0,0665 mmoun). ITocne nepememnBanust npu 0°C B TeueHne 20 MUH CMeCh HarpeBaju
70 KOMHATHOH TEMIIepPaTyphl U MPOIOJLKAIHN TEPEMELTHBATH B TEUEHHE JOTIOJHUTEIbHBIX 4 .
3arem k cmecu pobasisu (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 mmoinb). Cmech
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% aneToHuTpmi/Boaa B
teueHne 40 MUHYT, v =8 MJI/MHH) C TIOJIy4€HHEM YKa3aHHOTO B 3aroJIOBKe COenuHEeHHs (25,6 Mmr,
31% Boixom). MC DCH m/z: paccuurano st CssHgsNssOisP [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 5xB.) 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 HarpeBaJiv 10 KHIEHUs! ¢ 0OpaTHBIM
XOJIOMWJIbHUKOM B TeueHHue 16 4acoB, 3aTeM OXJIAKIAIN 10 KOMHATHOH TeMIepaTyphl 1
BBUTMBAJIN Ha JeIsHYI0 Boay. CMech puibTpoBaiu U ciioi Ha punsrpe npomeisamu EtOAc.
Oprannueckuii cIoi oTAeIsUH, CyIn Haa 6e3BoaHbIM Na;SO4 1 ynapuBaiu ¢ OJTy4YeHHUEM
OCTaTKa, KOTOPBIH OUYHIIANN BaKyyMHON neperonkoi (15-20 mm. pr.ct., 95 °C) ¢ nonayueHuem
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 s 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 MmMmoup) B cmecu Bozel (50 mit) u auxsopmetana (80 mi),
oxjaxkaeHHoro 1o 0 °C, meanenno nodasnsmu THO (10 mut, 59,2 mmois, 2,0 3kB.). [Tocne
no0aByieHus], peakKIIMOHHYIO cMech nepememnnBaiy rmpu 0 °C B TedeHHe 2 4acoB, 3aTeM
OpPraHu4eckyro (pasy oTaensim u BOOHYIO a3y SKCTParupoBaIi AUXJIOpMETaHOM (2 x 40 mi).
OO0penuHeHHbIE OpraHuyuecKue (pas3pl IPOMBIBAIH HachIEeHHbIM pacTBopoM NaHCO; n

UCTIOJIB30BAIH KaK eCTh. JIMXiopMeTaHoOBbIH 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 mmosb, 0,01 3kB.) B Boae (100 mut) u metanose (200 mur). CMech epeMenuBaIn
IpHU K.T. B TeueHue 16 gaco. OpraHnyuecKkue pacTBOPHUTENN YAAISIIA MTPH OHUKEHHOM
JaBJIeHUH, a BOIHYIO (pa3y pasdasisuiu Bogow (250 M) u nonkucisiim 1o pH 6
koHeHTpuposanHor HCl, u pazbasisiu docdarasim Oydepom (0,25 M, pH 6,2, 250 mi).
Bonnstii cnoti npomsiBanu EtOAc (5 x 100 mu) nuist yaanerust moOOYHOTO MPOAYKTA
cynbonamuz, a 3arem noakucisum 10 pH 2 xonnentpuposanHoi HCI, sxcrparuposanu EtOAc
(3x150 mu). O6penuHEeHHBIE OpraHUYeCKHe CIOU CyLTHN Haj 0e3BoaHbIM Naz SOy,
($UIBbTPOBAIH U YHapUBAIH, TIOJyYasl YKa3aHHBIN B 3aroyoske 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-nunekonuHoBo# kuciaotsl (10,0 r, 77,4 mmois, 1,0 5kB.) B meTanoe (100
M) nobasisuin popmanbaerun (37% oaubiid pactBop, 30,8 mi, 154,8 mMonb, 2,0 3KB.), 3aTeM
Pd/C (10% macc., 1,0 r). Peakimonnyto cmech nepemernnsany B armochepe Ha (1 atm) B
TEeYeHHE HOYM, a 3aTeM (PHUIIBTPOBAIIU Yepe3 LEHUT, IPOMBIBAs CJION Ha (UIBTPE METAHOJIOM.
QubTpaT yrnapuBaau NPy MOHMKEHHOM JIABJICHHUH, MTOJTy4Yasl YKa3aHHOE B 3ar0JIOBKE
coenunenue (10,0 r, Beixon 90%) B Buae 6€10ro TBEpAOro 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 mmonp) B EtOAc (50 M)
nobasmsun nentagpTopdenon (3,75 r, 20,4 mmonb) 1 DCC (4,21 1, 20,4 mmonb). PeakrioHHy 0
cMecCh MepeMeIInBajIy IPH KOMHATHOM TeMIeparype B TeueHne 16 Jacos, a 3aTeM (pUIbTPOBAIN
yepes uenut. Croit Ha puinbTpe mpombiBasiu 10 M1 EtOAc. @unbTpat UCHONb30BaH s
crenyromen craaun 0e3 panpHelnei ounctk nin ynapusanus. MC DCH m/z BeIYHCIeHO A
C13H13FsNO, [M+H]"™ 309,08; naiineno 309.60.

ITpumep 119. Cunres neppropdernn 2-(TMMETUIAMUHO )-2-MEeTUIIPOIIaHOATA
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K pactBopy 2-(DuMeTHIaMHHO)-2-MeTHIPOnaHoBoH KUCIoThI (5,00 r, 38,10 Mmouib) B
stunagerare (200 mi) mpu 0 °C nobassiu 2,3,4,5,6-nentadroppenon (10,4 r, 57,0 Mmmons) ¢
nocnenyroumum nodasiaennem DIC (8,8 mi, 57,0 Mmonb). PeakiimoHHYIO CMeCh HarpeBaiii 0
KOMHATHOM TEMITepaTyphl, NEPEMEIINBAIN B TEUEHHE HOUU B QUIbTpoBan. @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; Haiineno 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 TeMmiepaType.
Ilocne nepemermnBanus B TeueHUe 16 4acoB, pEaKLMOHHYIO CMECh YIIapUBAJIN U OCTATOK
PaCTBOPSJIN B JUXJOPMETaHe, MPOMbIBAJIN HACBIIEHHBIM BOAHBIM pacTBopoM NaHCO; u
HACBIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPHS, CYIIUIN Haa O0e3BoaHbIM NapSO4 1
ynapuBaiu. OCTaToOK pacTHPAH CO CMEChIO PACTBOPUTENEH NETPOICHHBIN dpUp U
muxyopmetas. [Tocne GpunbTpoBaHus MoTyyany xKelaeMblil YKa3aHHBIN B 3ar0JIOBKE MPOIYKT B
Buzie H6enoro Teepaoro semectsa (100 r, Bexox 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) mobaBamm Kk cMecu 2,2-ausTokcusTanTHoamuna (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 KHITEHUs1 ¢ 0OPaTHBIM XOJIOAWIBHUKOM (BHYTPEeHHsIA TeMneparypa okojio 60 °C) B
TeueHne | Jaca, 3aTeM yAaJsUIH 3TAHOJ HA POTOPHOM HCHApUTENIe U OCTATOK PACTBOPSUIN B

auxyopMeraHne. TBepaoe BemecTBo OTGUIBTPOBBIBAIN U (PUIBTPAT YIIAPUBAIH, U OUUILAIH C
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MOMOIIIBIO KOJIoHOUHOM xpomaTorpaduu (IT3/EtOAc 5:1-3:1), nosy4das yka3aHHOE B 3arOJIOBKE
(Tnazonkapbokcunar) coenunerne (130 r, Beixon 82%) B BUIE 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 mosb B anetone (1,3
L) no6asmstmu 2 H HCI (85 mu, 0,165 monb 0,33 3kB.). PeakiinoHHy0 cMech HarpeBau J10
KUIIEHUSI ¢ OOpaTHBIM XOJIOAMJIBHUKOM (BHYTPEHHsI TeMiieparypa okoso 60 °C),
KOHTPOJIUPOBAH ¢ moMoIbko aHanu3a TCX 1o mogHOro pacxoloBaHHs HCXOAHOTO BELIECTBA
(oxoo 1-2 4). ALETOH yAaJsuii Py NOHM)KEHHOM JaBJICHUH U OCTaTOK PacTBOPSUIH B
muxynopmetane (1,3 L), mpomsiBann HaceimeHHbIM pacTBopoM NaHCOs, Bool 1 HACBILIIEHHBIM
BOJIHBIM PaCTBOPOM XJIOPHZIA HATPHsL, a 3aTeM Cyly Hayg 0e3BoaHbiM NaxSO4. PacTeop
($uIbTPOBAIH U YHAPUBAIU NTPU NOHWKEHHOM AaBlieHNH. HeounieHHbIi NPOAYKT OYUINATIH C
MIOMOIIBIO NIEPEKPHUCTAILTH3ALNH U3 IETPOJICHHOT0 3(Hpa U AUSTHIOBOTO 3(upa, moayyas
yKa3aHHOE B 3aroJIOBKe CoeflMHeHUe B BUuse 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 paccunrano a1 C-HsNO3S [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 nmumzonporuiaamuna (121 mi, 0,86 mons 4,0 3kB.) B cyxom TI'® (300 mu)

‘Bu”

noGassiny #-Oytwurui (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 OXJIAXKIAJIH JI0 -78
°C. Hobasnsnu (S, E)-2-metnn-N-(3-merunOyras-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). [Tocne
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 mosny4eHHYO
PEaKLIMOHHYIO CMECh NIEpEMEIINBAIIH B TEUSHHE 2 YaCOB. 3aBEPLICHUE PEAKIIUH ITOKA3aJl aHAIN3

TCX. B peakimoHHYI0 cMeCh TOOABIISLITA CMeCh YKCYCHON KucaoThl u TT'® (06/06 1:4, 200 mi),
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3aTeM BBUIMBAJIU B JIENSHYIO Boay, skcTparupoBaiu EtOAc (4 x 500 mun). Opranudeckyro dasy
MPOMBIBAJIM BOJOW U HACHIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPUSI, CYLIVIIA HAJ
6e3BoaabM NapSO4, punbrpoBanu u ynapusaiu. OCTaToK OUHUINAIH KOJJOHOYHOH
xpomatorpadueit (JIXM/EtOAc/ITD 2: 1:2), nony4as ykazaHHOE B 3aroyioBke coenunenue (60 r,
BBIXOM 74%) B Bupe 6eciperHoro 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-
METHIITEHTUT) THa30I-4-KkapOokcunata (23,5 r, 62,7 mmonb), pactBopeHHOro B TT'® (200 mi),
oxjaxkaamu 1o -45 °C. Meanenno nobasnsm Ti(OEt)4 (42,9 mn, 188 mmons, 3,0 3xB.). Ilocie
3aBeplIeHUs 10OABIEHHS CMECh NEPEMEIINBAIIH B TeueHHe | yaca 1o 1o0aBJIeHHst OPLIHSIMU
NaBHy (4,75 1, 126 mmounb, 2,0 3kB.). PeakiinonHyto cMech nepemermsainy mpu -45 °C B
tedeHue 3 yacoB. AHanu3 TCX nmokasan He MOJHOe pacXoA0BaHNE HEKOTOPBIX HUCXOAHBIX
BemiecTB. B peakumonnyto cmech BiuBaan HOAcC/TT'® (06/06 1:4, 25 mu), 3atem EtOH (25 mu).
Peakunonnyro cmech BputiBany Ha jef (100 r) u HarpeBanu 10 KOMHATHON TEMITEPATYPHI.
[Tocne ¢punbTpoBaHUH Yepe3 LETUT OPraHUIeCcKyIo a3y OTHEISIIN U IPOMBIBAIH BOIOH, U
HACBHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPHS, CYIIHIN Haa O0e3BoaHbIM NazSOy,
¢unbTpoBan U ynapusanu. OCTaTOK OUUIIAIH C MOMOIIBIO KOJOHOYHOH XpoMarorpadun
(EtOAC/PE 1:1) c mony4eHneM yka3aHHOTO B 3aroyioBke npoaykra (16,7 r, 71% BbIxon) B BUe
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 I'y, 3H), 0,90 (1, /= 7,2 T'u, 3H). 3CHU MC m/z paccuntano as
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 nodasinsiin 4 H. HCI B muokcane (40 mur) mpu 0 °C. PeakinoHHOM cMecH AaBaiv
HAarpeThbCsi 10 KOMHATHON TEMIIEPaTyprl U MEPEMEIINBAIN B TEUEHHE 2,5 4aCOB, 3aTEM
yIapuBaJIN U PACTHPAIU C NeTposieliHbIM 3hupoM. benoe TBepaoe ykasaHHOE B 3aroJioBKe
BemnecTBo (4,54 1, 92% BbIX0a) cobupany U UCTIOTB30BAJIHN Ha CIIEAYIOMEH 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-MeTHINEeHTaHOBYIO KUCIOTY (5,03g, 28,8 MMoub, 2,0 3KB.) pacTBOPSIIH B
TT'® (120 m) u oxmmaxkganu a0 0 °C, Kk KOTOpoMy ToclienoBaTeIpbHO o0aB s NMM (6,2 mu,
56,0 mmoub, 4,0 5kB.) 1 uzobyTuxnopdopmuar (3,7 mi, 28,8 Mmoub, 2,0 5kB.). PeakiinoHHyro
cmech nepemeninsany npu 0 °C B Tedenue 30 MuHyT u nipu K.T. 1,0 4., a 3aTeM cHOBa
oxyaxaamu 1o 0 °C. Topuusmu gobassuiu rugpoxiopun 3tui 2-((1R,3R)-3-amuno0-1-
TUIPOKCU-4-METHIIIEHTIT) THa30J -4-kapOokcunar (4,54 r, 14,7 mmons, 1,0 skB.). [Tocie
nepeMenBanus npu 0 °C B Teuenue 30 MUHYT, peaKLIMOHHYIO CMECh HAarpeBau 0 K.T. U
nepeMeInBajIy B TeueHne 2 4acoB. B peakimonHyro cmech nodasisumu soay npu 0 °C u
PEaKLIMOHHYIO CMECh 3KCTParupoBajy STHIALETATOM TpU paza. OObeTuHEHHbIE OPraHUYECKHE
ciiou nnpomeiBan 1 H HCI, vaceimenasim pactBopoM NaHCQO; 11 HaChIIIIEHHBIM BOIHBIM
pPacTBOPOM XJIOpUAA HATpUs, cymruy Hax 6e3BoaHbM NaxSO4, GUIbTpoBaIn U yapuBaiu.
OcTtaTox oYHIIaN C MOMOIIBIO KOJOHOUHOU XpoMarorpaduu (0-30% EtOAc/PE) ¢ monyuernem
0eyoro TBEPOTO 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 mmoms, 1,0 s3kB.) B CH2Cly (50 M)
nobasmsun mmunaszon (1,75 r, 25,6 mmosb, 2,0 3kB.), 3aTeM XJopTpusTHicHiIad (4,3 mi, 25,6
MMOJIb, 2,0 3kB.) ipu 0 °C. PeakIMOHHYI0 CMECh OCTABJISUIM HArpeBaThes 10 K.T. B Te4eHue |
Yaca U MepeMEeLINBAIY elle B TEYeHHE OJJHOTO JOTIOJHUTENBbHOTO Yaca. K peakioHHOH cMecu
n00aBIISTN HACHIIEHHBIH PACTBOP XJIOPUAA HATPHSI, OPTAaHUYECKHIA CJION OTIENSITH, & BOJHBIN
cnoii skctparuposanu EtOAc. O0bennHeHHbIe opraHnyueckue paspl Cymmiy, GUIbTPOBAIIH,
yIapuBaJIN NPY OHWKEHHOM JABJICHHH U OYHIIAIN C TOMOIIBIO KOJIOHOYHOH Xpomartorpaduu ¢
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 5kB.) B TT'® (50
MT) oxyasknanu 1o -45 °C u nodasnsin KHMDS (1M B Tonyoste, 23,8 mu, 23,8 mMoub, 2,4
3kB.). [Tonyuennyro cMmech nepemervBany mpu -45 °C B Tederrne 20 MUHYT € TIOCIEAYIOITUM
nobasnenuem oarncroro metmna (1,85 mi, 29,7 mmoib, 3,0 5kB.). PeaknoHHy0 cMech
HarpeBaJii 10 KOMHATHOH TeMIepaTyphl B TeUeHHE 4,5 4acoB, 3aT€M B PEAKIUIO 10OaBIISLITH
EtOH (10 mu). Heounmmennsiii nponykt pasbasisiiin EtOAc (250 mur) u mpombiBaiu
HACBIIIEHHBIM BOJHBIM pacTBOpoM xjopuna Hatpus (100 mur). BoxHbli ciioli skcTparupoBaiu
EtOAc (3 x 50 mur). Oprannueckue CIou CyIWIH, (GHUIBTPOBAIH, YIAPHUBAIHA U OYHINAIN HA
KOJIOHOYHOH xpomarorpaduu ¢ rpaguerrom 15-35% EtOAc B nerponeiiHom a¢pupe ¢
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
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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 paccunTtano ans
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)-nepdropdenun 1-mernnmunepunns-2-kapookcunat B EtOAc.
PeakunoHHYI0 cMech TiepeMeIInBaIi py aTMocdepe BOAOPOaa B TeUeHUe 27 4acoB, a 3aTeM
(bUIBTPOBAIH Yepe3 CIION LIeJUTa, MpoMbIBasi ocanok Ha puiabTpe EtOAc. O0benuHeHHbIE
OpraHu4ecKre MOPLHY YIAPHUBAIH U OYHINAIH € TIOMOIIBIO KOJIOHOYHOH XpoMaTorpadpuu ¢
rpaaueHToM 0-5% metanona B EtOAc ¢ mosydeHneM yKa3aHHOTO B 3aroJyioBke npoaykra (3,90 r,
86% Boixon). ICHU MC m/z paccuurano aust 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) pacTBopsuin B obeckucioposkennol cmecu AcOH/Bona/TT' @
(06/06/06 3:1:1, 100 M), 1 IepeMeITBaIH MPH K.T. B Te4eHHe 48 4acoB. 3aTeM peakIIHOHHYIO
CMeCh YIapUBaIM M OYHIIAIH C TIOMOIIBIO KOJIOHOUHOH Xpomarorpadpuu (2:98 mo 15:85
MeOH/EtOAc) ¢ nojiydeHreM yKa3aHHOTO B 3arojioBke coenuHenus (2,50 r, 72% BwIxon depe3
2 cragun). DCHU MC m/z paccuntano 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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Bonnsrit pacteop LiOH (0,4 N, 47,7 mu, 19,1 mmonb, 4,0 3kB.) 100aBIsUIH K paCTBOPY STHII
2-((1R,3R)-3-((25,35)-N,3-gumerni-2-((R)- 1 -metnn nunepuana-2-kapbokcaMuo)-
NEHTAHAMUJIO)- | -THAPOKCH-4-METHIIIIEHTHI ) THa30J-4-kapOokcunara (2,50 r, 4,76 mmous, 1,0
3KB.) B quokcane (47,7 mu) npu 0 °C. PeakIIMOHHYIO CMeCh MePEMEIINBAIN TIPU K.T. B TEUCHUE 2
4acoB, a 3aTeM ynapuBaiud. XpomMartorpaduueckas ournctka Ha kojionke ¢ Si02 (100% CH,Cly,
3atem CH,>Cl,/MeOH/NH4OH 80:20:1) naBana ykazaHHOe B 3arojioBke coennaenue (2,36 r,
BbIX0Z 99%) B Bune amopdHoro teepaoro Bemectsa. JCH MC m/z paccunTtano ans
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) npu 0 °C, MeaneHHO 700aBISUIN YKCYCHBIN aHTHIPHL
(2,25 mn, 24 MMonb). PeakIIMOHHYIO CMeCh HarpeBajii O KOMHATHOM TeMIepaTypbl B TEUEHHE 2
4acoOB U NepEeMEIINBAJIH PH K.T. B TeueHHe 24 yacoB. PeakIMOHHYIO CMeCh ynapuBajiu U
OCTaTOK OUYHMINAIH ¢ IOMOLIbI0 o0pateHHo-¢pa3zoBoit BOXKX (kononka Cig, 50 MM (1) x 250
(Mm), 50 ma/muH, 10-90% aneToHUTPII/BOMA B TeUEHHE 45 MUH) € TIOJyUYE€HHEM YKa3aHHOTO B
3aroyioBke coenuHenus (2,25 r, Berxon 88%) B Buzne aMmopHOro 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-

kapOOKCcaMUII0) MeHTaHAMUIO )-4-MeTrJI- 1 -(4-(TteppTopOEH3OMIT ) THA30JI-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-kapOoOKCaMHIO )IIEHTAHAMUO )-4-METHINIEHTIIT)THA301-4-kapOoHOBO kucnoTel (860 mr, 1,60
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mMModb, 1,0 3kB.) B nuxnopmerane (20 mut) nobasisuin nenrapTopdenon (440 mr, 2,40 MMoub,
1,5 skB.) u N,N'-nunzonponuikapboammumug (220 mr, 1,75 mmods, 1,1 3xB.) mpu 0 © C.
PeakunoHHYI0 cMeCh HarpeBaiii 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 ynapusaiu U
OYHMIIAJIU C TIOMOIIBIO KOJIOHOYHOU XpomaTorpaduu Ha Si0; (ot 1:10 mo 1:3 EtOAc/IXM),
noJTy4asi yka3aHHOe B 3arojioBke coeauHenue (935,30 mr, Berxon 82%), koTopoe
HETIOCPEACTBEHHO UCTIONB30BaNH Ut cinenyromei ctanuu. MC OCH m/z BeruucieHo 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 iephTopheHn 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 (UIbTPOBAIH Yepe3 CJIOH LeIUTa, TPOMBIBAsi OCAJIOK Ha
¢unbTpe EtOAc. OOpennHeHHbIe OpraHUYeCcKUe OPLUUH YIIAPUBAIN U OYHIIAIN KOJOHOYHON
xpomarorpadueii ¢ rpaguentom 0-5% meranona B EtOAc ¢ nmoyueHneM yKka3aHHOTO 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) pacTBOPSUIM B I€30KCUT€HUPOBAHHON CMECH

AcOH/Bona/TTI'® (00./06./06. 3:1:1, 100 mu1) 1 mepeMeInnBaii Mpu KOMHATHONW TEMITEPAType B
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TeueHue 48 yacoB. PeakIMOHHYIO CMECh 3aTeM YITapUBaId U OUMIIAIN C HOMOIIBK KOJOHOYHON
xpomarorpaduu Ha Si0; (2:98-15:85 MeOH/EtOAc) ¢ monyueHneM yKa3aHHOTO B 3ar0JIOBKE
coenuHenus (2,33 r, Bbixon 89%). DCU MC m/z paccunrano aasa CosHasNiOsS [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.) 700aBIsLUTA 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 mun) ipu 0 © C. PeakimoOHHYO CMECh TIepeMeITuBaJIH PU
KOMHATHOH TeMIIepaType B TEUEHHE 2 4acOoB, a 3aTeM yIapHuBasd. XpoMartorpaduieckas
ouncTka Ha kKoyoHke ¢ Si0z (100% CH,Cl,/MeOH/NH4OH 80:20:1) naBana ykasaHHOE B
3aroyioBke coenuHenue (2,13 r, Berxox 98%) B Bune amopduoro TBepnoro Bemecrsa. 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 aHTHApuA (2,25 mu,
24 MMonb). PeakiimoHHyI0 CMeCh HarpeBaiii 10 KOMHATHOM TeMIepaTypbl B TE€YEHHE 2 YaCOB U
MepEeMEIINBAIIN NPU K.T. B TeUeHue 24 4acoB. PeakIMOHHYIO 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 TBeproro Bemecrsa. JCU MC m/z

paccuurano aus 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
mMMmodb, 1,0 3kB.) B nuxnopmerane (70 mu) nobasnsuin nerrapTopdenon (1,00 r, 5,43 mmous, 1,5
5kB.) U NN’ -mum3onponumnkapboauumun (512 mr, 3,96 mmous, 1,1 3xB.) mpu 0 ° C.
PeakunoHHYI0 cMeCh HarpeBaiii 10 KOMHATHOM TeMIepaTyphl U MEPEMEIINBAIN B TCUCHHE
Houu. [locne ynaneHust pacCTBOPUTENS IPU MOHIKEHHOM JIABJICHUH PEAKLIMOHHYIO CMECh
pazbassuii EtOAc (80 mi), 3atem ¢puabTpoBaiu 4epes neauT. @PuabTpaT ynapuBaiu u
OYHIIAJIN C TIOMOIIBIO KOJIOHOYHOU Xpomarorpaduu Ha SiO; (ot 1:10 mo 1:3 EtOAc/JIXM),
NoJTy4ast yKa3aHHOE B 3arosioBke coeauneHue (2,09 r, Berxon 84%), KOTOpOe HEMOCPEACTBEHHO
UCHoNb30Bany s ciaenyromei cranuu. MC DCH m/z Boramcneno ms C31HaFsNsOgS [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 PU KOMHATHON TeMIlepaType B TeueHue 18 4acoB. ALECTOHUTPUI yOAJSIH MIPH
NOHMKEHHOM JaBJICHUH U JOOABISUIN TOJYOJ JUIs pacTBOpeHust Oeroro ocaaka. Toxyon 3arem
JIEeKaHTHUPOBAJH U OeJoe TBEPIOe BEIECTBO pacTBOPsuK B nuxiopmerane (100 mui), u
NEPEHOCUJIH B ACTUTEIBHYIO BOPOHKY. B BopoHky nobasnsiim 10% NaOH (100 mun) u mocne
BCTPSIXMBAHUSI OPTraHUYECKUH CJION cpasy ke skenten. OpraHundecKuil CJION OTAENSIN U BOJHBIN
CJIOW OJTUH pa3 dKCTparupopaiu auxjaopmeranoM (30 mut). JIuxmopMeTaHOBBIE CIOU OObEIUHSIIH
U OZIH Pa3 MPOMBIBAJIN HACBIIIEHHBIM BOJAHBIM PacTBOPOM XJiopuzaa Hatpus (50 mi), 3aTem
cymmi Hag Na; SOy, GUIbTpOBaIN 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 auerone (100 mir) MmemienHo nodasinsiiu BnBr (10,5
w1, 81,3 mmodb, 1,2 3kB.). CMech 3aTeM HarpeBav A0 KUIIeHUs ¢ OOPAaTHBIM XOJIOAUIIBHUKOM B
teueHne Houn. JloGaBisuin Boay (250 Mut) u peakLMOHHYIO cMech 3kcTparuposain EtOAc
(3x100 mu1). O6penMHEHHBIE OPTaHUYECKUE CJION IPOMBIBAJIN HACHIIEHHBIM BOAHBIM
pactBopom xyopuna HaTpust (300 mit), cymrim Haa 0e3BoaHbIM Nap SO, hunbTpoBany,
yHapuBaJId U OUUINAJH C MOMOIIBIO KOJOHOUHOH xpoMaTtorpadun Ha SiO; (4:1 cMech u3omMepoB
rekcana/EtOAc) ¢ monydenrem 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 pactopy (S)-metun 3-(4-(6ensunokcu)denmn)-2-((mpem-
OyTokcukapOoHmT)aMuHo)npornanoarta (26,1 r, 67,8 mmousb, 1,0 5kB.) B 6€3BOTHOM
muxyopmerane (450 mur) ipu -78 °C nobasnsim DIBAL (1,0 M B cMecu m3omepoB rekcana, 163
M, 2,2 5kB.) B TeueHue 1 gaca. Cmech nepememmuBany npu -78 °C B TeueHue 3 4acoB, a 3aTeM
nobGassi 50 mut stanona. [1o kamsim nobasmsmu 1 1. HCI no nocrmwxenus pH 4. Tlonxyuennyro
cMmech Harpesanu 10 0 °C. Ciiou pa3mesnsuii U BOJHBIH CIIOH TOTIOJHUTEIBHO 3KCTParupoBau
EtOAc (3 x 100 mi). OOBbennHEHHBIE OPTAaHMYECKHE PACTBOPBI TPOMBIBAIIN HACBIIIIEHHBIM
BOJIHBIM PaCTBOPOM XJIOPHZA HATpHsl, Cylriin Haj 0e3BoaHbM NaxSO4 1 ymapusany.
Pactupanue ¢ IT3/EtOAc u ¢unpTpoBaHue qaBasu Oenoe TBEPAOE YKa3aHHOE B 3ar0JIOBKE
coenunenue (18,3 r, Berxon 76%). MC ESI m/z Boraucneno s CoHa7NOsNa [M+Na]™ 378,11,
Haiimeno 378,11.

IIpumep 142. Cunres (S,Z)-mpem-oytun 5-(4-(6enzunoxcn)penun)-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 nuxjiopmerane (50 mur), noGasisiu mpem- OyTun 2-
(Tpudernndochopanmnuaen)npomnanoar (1,6 r, 4 Mmonb, 2,0 5KB.) U PaCTBOP NEPEMEIINBAIN
IIPY KOMHATHOH TeMIepaTtype B Te4eHue 1,5 4, 3aBepLIeHUEe PeakLiuy ONPEAEIIsIn ¢ MOMOLIBIO
TCX. Ouncrka konono4HOH xpomarorpadueii (10-50% EtOAc/cmecs n30MepoB rekcaHa)
JaBajia yKa3zaHHOE 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-
MeTHINeHT-2-eHoaT (467 mr * 1 MMoub) pacTBopsiii B MeTanoute (30 mir) u ruapuposanu (1
at™) ¢ xkaramuzaropom Pd/C (10% macc., 250 Mr) npu KOMHaTHOH TeMIlepaType B TE€UEHNE HOUH.
Karanuzarop oruiasTpoBbIBAIN U PUIBTPAT yIAPUBAIN NPU TOHWKEHHOM JABJICHUH, TIOTy4ast
yKa3aHHOE B 3aroJIOBKe coeanHeHue (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 mmous, 1,0 3kB.) pacrBopsuin B TI'® (20 mir), nodaBisiim pacTBoOp
mpem-oyrumHuTpUTa (315 Mr, 3 Mmmous, 3,0 5kB.) B TI'® (2 mi). PeakiioHHyr0 cMech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEYEHHE 3 4acOoB, a 3aTeM BbUIMBAJIU B BOLY,
skctparuposanu EtOAc (2 x 50 mur) n o6pennHeHHbIe Opranndeckie (hasbl IPOMbIBAIN
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJjopuna Hatpus (50 mu), cymunn Hag 0e3BoaHbM NazSOs,
¢unbTpoBany u ynapusanu. OuncTka KoJoHOoUHOH xpomatorpadueii (10-50% EtOAc/cmech
M30MEPOB I'eKCaHa) 1aBajia YKa3aHHOe B 3aroyioBke coennHenue (300 mr, Berxon 71%).

ITpumep 145. Cunres (4R)-mpem-6ytun 5-(3-amuHo-4-ruapokcudennn)-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) pacteopsiian B EtOAc (30 mut) 1 cmemuBany ¢
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naagueBbiM katanusatopoM (10 % Ha yriepone, 100 mr), 3atem runpuposainu (1 atM) npu K.T.
B TeueHHe 2 yacoB. Karanusarop oTQUIBTPOBBIBAIN U BCE JIETYUHE BELIECTBA YAASIIH B
BaKyyMe C MOJIy4eHHEM YKa3aHHOTO B 3aroyioBke coenuHeHus (185 mr, 99%).

AnbrepHaTuBHO, (4R)-Tper-Oyrun 4-((Tper-0yToKCcHKapOOHNIT)aMUHO )-5-(4-runpoKkcu-3-
HUTpodenmn)-2-merunmnentanoat (56 mr x 0,132 mmois) pactBopsuit B EtOAc (20 M)
cMmemuBaroT ¢ kartanuzaropom Pd/C (10% macc., 50 mr) u rugpuposanu (1 atM) mpu KOMHaTHOH
TeMmrepaType B TeueHue 3 yacos. KaranuzaTtop oTQHUIBTPOBBIBAIN U BCE JIETYUHE BEIECTBA
yIAJSUTA B BAKyyMe, TIOJIy4asi yKa3aHHOE B 3aroJioBke coenunenue (52 mr, Beixoq 99%). MC
DCU m/z Beruucneno aas Co1HssN,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-
HUTpoenmn)-2-merunnentanoara (424 mr, 1 mmons) B JIXM (20 M) nodaBisiin IMHIA30J
(408 mr, 6 MMoOIIB) U Mpem- OyTuaxiaopauMericuiaan (602 mr, 4 Mmob). IlonydeHHbIH
pacTBOp MEPEMEINBAIN NIPU K.T. B TEUEHUE 3 4acOB. 3aTEM PEaKIIHOHHYIO CMECh IIPOMBIBAJIN
HACBIIIEHHBIM BOJHBIM PAaCTBOPOM XJopuna Hatpus (50 mu), cymunn Hag 0e3BoaHbIM NazSOy,
yHapyuBaJid U OYUINAJH C MOMOIIBIO KOJOHOUHOH xpomaTtorpaduu (ot 10% mo 30%
EtOAc/cMechio n30MepoB rekcaHa), mojydas yKa3aHHOe B 3aroJioBke coequHenue (344 wr,
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)
pacteopsiiu B EtOAc (30 mut), cMemmuBaiy ¢ najuiaaneBbiM karamuszatopom (10% macc. Ha
yraepoze, 100 mr) ruppuposanu (1 at™.) npu K.T. B TedeHne 2 yacoB. Karanuzarop
OT(UIBTPOBBIBAJIN U BCE JIETYUHE BEIIECTBA YAAJSIIN B BAKyyMe, IOJTy4ast YKa3aHHOE B
3arosioBke coennaenue (187 mr, 99% BrIxOx).

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)
nobasysmn EDC (2,05 1, 10,67 mmonb) 1 DIPEA (0,70 mu, 4,0 Mmmons). CMech nepeMeInnBaii B
TeYeHHe HOYH, YIapuBaIH U ounianu Ha KojoHke ¢ Si0s, amoupyst EtOAc¢/CH,Cly (o1 1:5 o
1:1), c monyueHneM yka3aHHOTO B 3arojioBke coenuaenus (2,01 r, Borxon 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-
renTa3a3aluKiIorekcaTeTpakoOHTUH-46-1)-4-((TpeT-OyTOKCHKapOOHIIT)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-aua3aoxragekanaMuso)-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 oTuasTpOBBIBAIN U BCE JIETYYHE BELIECTBA YAAISIN B BAKYYME C MOJTyYEHHEM 2-
(1-amuno0-14,17-mumernn-12,15-nnokco-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 HCIIOJIB30BANN cpa3y ke 0e3 manpHelei ounctkn. ICU MC m/z paccuntano
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; amonpys EtOAc/CH,Cl; (ot 1: 5 mo 1: 1), ¢ moydeHuem
YKa3aHHOTO B 3aroJjioBke coenuuenus (844 mr, Bexon 83%, uncrora ~ 95% no naHHBIM
BOXX). ). MC 5CH m/z Bbruncneno st 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] renTaokcarentaa3aluKJIOTeKCATETPAKOHTHH-
46-un)-4-((Tper-OyToKcuKkapOOHWIT)aMHHO ))-2-MeTuimnenTaHoat (840 mr, 0,62 MMOJIb)

pacteopsiu B cmecu CH2Cl (6 M) u TOK (4 mun). Cmech mepeMeninBaii B TCHEHUE HOYH,

pazbaBisun Toayosom (10 M), ynapuBaiu ¢ OJTy4Y€HUEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS
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(7,43 , BerxOoa 100%, uncroTa ~ 91% mo manueiM B2XKX), koTOpoe nemonp30Baiu Ha
cnenyromeit craguu 6e3 nononautensHol 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-TUAPOKCU(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-runpokcudenn)-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 NaH,PO4 (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 OPLHAMHU B TeueHHE 2 4acoB. CMeCh nepeMeIBaiy B TeUeHHE HOYH,
yIapuBaJId U OYHIIAIN C MOMOIIbI0 npenapatusHoi Ci1s BOXKX (3,0 x 25 cMm, 25 mMi/mMun),
smonpys ot 80% Bona/meranon 1o 10% Boma/MeTaHON B TeUEHUE 45 MUHYT € MOJy4YEHUEM
yKa3aHHOTO B 3aroJjioBke coenuuenus (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) IPOTIAHAMHIO )-4-TUAPOKCH(PEeHNT)-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 mst

rugpupoBanus nodasisum Pd/C (25 mr, 10% Pd, 50% BnaxsHocTH). Ilocie BakyyMHUpOBaHHS
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BO3AYXa B cocyae u nponyckanust Hy mpu 35 QyHT/KB. Ar0HM CMeCh BCTPSIXUBAIN B TeUEHHE 4 4,
¢bunbTpoBan Yepes nenut. CuabTpaT ynapuBald U OUUIIAIN C TOMOIIBIO MPernapaTuBHON
B2XKX Cis (3,0 x 25 cM, 25 mi/mun), smoupyst ot 85% Boga/meranon 1o 15% Bonma/meranon B
Te4deHue 45 MUHYT, C MOJYYEHUEM YKa3aHHOTO B 3arojioBke coenuHenus (77,5 mr, 79 % BbIxon).
XKX-MC (OCH) m/z paccu. aas CasH72N7011S [M+H]™: 918,49, natineno: 918,60.

ITpumep 153. Cunres (4R)-mpem-Oytun 5-(4-anerokcu-3-aurpoderun)-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 100aBnsn ykeycHbil anruapun (0,11 mu, 1,17 MMOIb) U TPUITHIIAMUH
(0,16 mu). 3aTeM peakIMOHHYIO CMECh HAarpeBay 10 KOMHATHOH TeMITEpaTyphl U
nepeMeInrBajy B TeueHne | qaca, pa30aBisuii JUXJIOPMETAHOM U TIPOMBIBAJIN BOJIOH U
HACBHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPHS, CYIIHIN Haa O0e3BoaHbIM NazSOy,
¢unbTpoBan 1 ynapusand. OCTaTOK OUHUILAIHN C MOMOIIBIO KOJJOHOYHOH xpomarorpaduu (0-
15% DA/MID), nonyyas GecuBeTHOE Macio (120,3 mr, Teoperndeckuii Beixon). ICU MC m/z
paccuurano ans CosHzsN2Os [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-
mermanentaHoat (120,3 mr, 0,258 MMOJIb) pacTBOPSIH B STHIIALIETaTe (5 MITI) U YKCYCHOH
kuciore (0,5 mi). K emecu noGassuiu Pd/C (10% macc., 10 Mr) u cmech nepemMerimnBaim B
armocdepe Hy mpu koMHaTHOM Temniepatype B TedeHrne 30 MUHYT, a 3aTeM (pHIBTPOBAIH Yepes3
CJIOH LenTa, MPOMBIBast STHAeTaTOM. PUIBTPAT YIIapUBAIN M OUUIIAIHN C TIOMOIIBIO
koJioHO4HOH xpomatorpaduu (0-25% DA/TII) ¢ nonaydenuem xkenroro macna (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)kapOoHMI)aMUHO ) OyTaHAMUAO )-
4-((Tper-OyTHIANMETHIICHITAI )OKCH ) e )-4-((TpeT-OyToKCHKapOOHIIT ) aMIHO )-2-

MCTHJIIICHTaHOATA.

212



10

15

20

25

OTBS
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) pactBopsui B EtOH (10 mum) noGasssimu pocdarHblit
Oydepnsiii pactBop (pH=7,5, 0,1M, 2 mi1). PeakIMOHHYIO CMECh TIepeMEeTUBAJIH TPU
KOMHATHOH TeMIIepaType B TEUEHHE HOYH, a 3aTeM PaCTBOPUTEINb YAAJSUIN PU IOHWKEHHOM
JAaBJICHUH U OCTATOK OYHIIANIN C TIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha Si0; ¢
MOJIyYEHUEM YKa3aHHOTO B 3arosioBke mpoaykta (0,485 r, 70%). 3CH: m/z: paccuutano ans
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 )OyTaHAMUO )-4-((TpeT-
Oy THIIIUMETHIICUITIIT)OKCH ) eHMT)-4-((TpeT-0y TOKCHKapOOHMT )AMHHO )-2-METUJITIEHTAHOAT
(0,351, 0,5 mmoip) pacteopsiin B MeOH (5 mn), a 3atem noGasnsimu Pd/C (10% macc., 35 mr).
PeakunoHHYyI0 cMech TiepeMeIInBaI pU KOMHATHOM Temrieparype B arMochepe Ha B Teuenne
HOYH, 3aTeM (PHIIBTPOBAIIN Yepe3 LEeIUT U (PUIbTPAT yIapuBau 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 pactBopy Boc-N-Me-L-Val-OH (33 wmr, 0,14 mmois) B EtOAc nobasnsim
ne"rapropdpenon (39 mr, 0,21 mmoins) u DCC (32 mr, 0,154 mmoub). PeakuinoHnyro cMech
nepeMeInrBajIy P KOMHATHON TeMIlepaType B TedeHue 16 4acos, a 3aTeM (pHIbTPOBAIN Yepes3
cioii uenura, npomeiBast EtOAc. @unbrpar ynapusaiy U MoBTOPHO pacTBopsid B DMA (2 M),

a 3arem nobasnsim 2-((1R,3R)-3-((2S,3S)-2-amuHo-N, 3-numeTHianenTaHaMu0 )- 1 -rugpoxcu-4-
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METHJITIEHTUI) THA30J-4-KapOoHOoBYI0 Kucnoty (52 wmr, 0,14 mmonb) u DIPEA (48,5 Mk, 0,28
MMOJIb). PEakIIMOHHYI0 CMeCh IIepeMeInBalIi P KOMHATHOM TeMIieparype B TedeHue 24
YacoB, 3aTe€M YIapuBaIH U ourIamm ¢ momolnbio BOXX ¢ obpamenHotli ¢a3zoii (komonka Cis,
10-100% aneToHMTPHII/BOJA) C TIOJTYUYEHHUEM YKa3aHHOTO B 3arojioBke coenuHeHus (40,2 mr,
49% seixon). MC OCH m/z: paccunrano mst CosHsoN4O7S [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 MMoITb) pacTBOpPsIH B UpuUAnHE (8 MiT), TOOABIISIN YKCYCHBIA aHTUAPU
(20,4 mr, 0,2) mmoutp) ipu O °C 1 peakIMOHHON CMECH JIaBaJIM 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# kucnoTh! (48,1 mr, 0,077 mmoub) B EtOAc noGassimn nentadgropdenon (21,2 mr,
0,115 mmounp) u DCC (17,4 wmr, 0,085 Mmmoub). PeakiinoHHy0 cMech nepeMeruBaii npu
KOMHATHOM TeMriepatype B TedeHne 16 4acos, a 3aTeM (UIbTPOBAJIU Yepe3 CIOH LeNNTa,
npombiBasi EtOAc. @unbTpar ynapusaiu U NOBTOPHO pacTBopsiiin B DMA (4 mi), a 3atem
nobGasisinn (4R)-4-amuHO-2-MeTHII-5-heHmIneHTaHoBY0 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 yNnapuBajid U ouulianu ¢ noMoinso BOXX ¢
obpamennoii ¢azoit (komoHka Cig, 10-100% aneToHUTPHI/BOAA) C MOJNYYEHHEM YKa3aHHOTO B
3arosioBke coenuaenus (63 mr, ~100% Boixon). MC DCH m/z: paccuurtano mist C42HesN5OoS
[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-
MeTui-S-permmmentanoas kuciora (60 mr, 0,073 MMoib) B 3TUjanerate (3 M) U COJIsTHAS
kucnota (0,8 mi, 12 M). Cmech nepemernnBainy B TeueHrne 30 MUHYT U pa30aBIsuIi TOIYosIoM (5
MJT) 1 ArOKcaHoM (5 mut). CMech ynapuBaid 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 s C37HssNsO7S [M+H]™ 716,40, naiineno 716,60.

ITpumep 161. Cunres (4R)-tperOyTun-5-(3-(2-(2-
(((GeH3UNIOKCH )KapOOHMIT )aMHUHO )TIPOTIAHAMHU/IO )alie TaMU A0 )-4-runpokcud e )-4-((Tper-

OyTOKCHKapOOHIIT)aAMHHO)-2-METUIITIEHTAHOATA

o ‘Bu0,C NHB“@ -

Hﬂﬂ NHCbz NH, f! O NHCbz
H

HATU, T9A, XM

2-(2-(((6ensmnokcn)kapOOHMIT)aMHUHO JIIPOTIAHAMUIO )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 mmone) 1 HATU (0,18 r, 0,48 MmMmoub) pactBopsiin B XM (20
mit) ¢ nocnenyromum nodasnerneM TIA( (134 mxi, 0,96 Mmoib). PeakinoHHyr0 cMech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEUCHNE HOUH, YIIAPUBAJIH MTPH MOHUKEHHOM
JaBJIEHUH U OCTAaTOK OYHUINAJIH Ha KOJIOHKE ¢ Si0; ¢ MOJlydeHneM 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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IIpumep 162. Cunres (4R)-tper-OyTiin-5-(3-(2-(2-aMHHOTIPOTIAHAMHIO) ALIETAMUIO )-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) HOOABIISUTN K
pactBopy (4R)-Tper-OyTmn-5-(3-(2-(2-
(((6en3unOKCH))KapOOHMIT)aMHUHO )ITPOTIAHAMUIO JalleTaMHU IO )-4-ruapokcudenmn)-4-((Tpet-
OyrokcukapOoHmIT)aMuHO)-2-MetunnenTanoata (0,3 r, 0,46 mmons) B MeOH (10 mir). Cmech
BCTPSIXMBAJHU B TeueHne HouM nipu 1 atm Hz, 3arem QunpTpoBanu uepes ueianut
(BcioMorarenpHOE CPENCTBO Uil GHUIIBTPALUN) U PHIIBTPAT YIAPUBAIH, TIOJYYasi YKa3aHHOE B
3arosioBke coenuaenue (0,21 r, 87%), ucnonsdyeMoe 1Jis Ciaenyromei ctaauu 0e3
nonoaHuTeNnbHOM ouncTku. DCH: m/z: paccunrano aias CosHasN4O7 [M+H]:523,31, Haiineno
523,31.

ITpumep 163. Cunres B-1 (PpparmenT TyOynusnHa, UMErOIINN OUC-ITUHKED).

Hooc WO g TN
NHBoc T O - O -~ Wit
BuOt0OC : T, SOH {] HO()C’,\/ \/ ‘o A Wm\ g
PN g \%i "‘;‘;A\N \E/:\Hz * O
O H HATU, T3A, OXM

o
A

NHBoe o___ 9 - ‘

BuOIOC 3 A0 i~
uln ’ & ~— A\x \uf\‘g/\,ffi .

5-(3-(2-(2-amuHOMIpPOTaHAMU IO )aLieTaMu IO )-4-ruapokcudennn)-4-((Tper-
OyrokcukapOoHmI)aMuHo)-2-metuinentanoart (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) pactBopsut B JIXM (10 M) ¢ mocneayrommum
nobasneHueM TOA (55 Mk, 0,4 MMoub). PeakinOHHYIO CMECh IepeMeuBaIi PU KOMHATHON
TEMIIepaType 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 [TPH KOMHATHOM TEMIIEpaType B TEUEHHE 2 4acoB,
yIapuBaJId U COBMECTHO ynapusaiu ¢ JIXM/ToyyosoM ¢ Moy4eHneM HEOUHIIIEHHOTO
coenunenus: B -2 (38,6 mr, Bbixon 100%), ucronbe3yeMoe Ha Clenyromei 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 MMOIIb), peakIIMOHHYIO CMECh NIepeMeI BN
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 3aroyioBke mpoaykra (7,9 mr, 13%). 9CU: m/z:

paccuurano 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-

Hﬂ(lf NHBoc

tBnOﬁ\/‘zﬁ/Bm’@OH c:mw Gmw
‘U;[\Hc bz

NH: HATU, T3A, ,&XM

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) pactBopsiiu B JIXM (20 mi) ¢
nocnenyroumum nodasineaneM TOATEA (110 mka, 0,8 mmons). Peakunonnyro cmech
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEUEHNE HOYH. 3aTEM PAaCTBOPUTEIND YAAISIIN
NPY MOHM)KEHHOM JaBJIEHHH U OYHIIAIN Ha KOJOHKe ¢ Si02 ¢ MOJyueHHeM YKa3aHHOTO B
3aronoske npoaykta 12 (0,29 r, 90%). DCH: m/z: paccunrano ms 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-(((6en3unokcn) kapOOHIIT)aMHUHO )-3-MeTHI0yTaHAMHIO )-4 -
rugpokcudermn)-4-((Tper-OyrokcukapOoHHMI )aMUHO)-2-MetuinenTanoata (0,29 r, 0,46 MMoJIb)
B MeOH (10 mi). Cmech BeTpsixuBasiu B TeueHre Houu npH 1 atm Hp 3arem ¢punbTpoBanu uepes
LEeNUT (BCIIOMOTATENbHBINA (GMIbTp). PUIbTpaT yapuBajiy ¢ NOJyYEHHEM YKA3aHHOTO B
3arosioBke coenuaenus (0,23 r, 100%) u ucmonp30Baiv Ha ClieAyIomel cranquu 6e3
nonoaHuTenbHON ouncTkn. DCHU: 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.
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(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 )aMmuHoIponaHoByro kuciory (0,10 r, 0,46 mmonb) 1 HATU (0,18 T,
0,46 mmonb) pacteopsiim B JIXM (20 mun) ¢ mocnenyromum nodasneaneM TIATEA (110 mka,
0,8 MMoJIb). PeakIIMOHHYIO CMeCh MepEeMELIHBAN P KOMHATHON TeMIepaType B TeUECHUE
HOYH, YIIapUBAJIH MPHU MOHIKEHHOM JIaBJICHUN M OUHINAIHN 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 TN NE,
‘Bu0,C H /~NHCbz ‘Bu0,C H

B cocyne nns runpuposanust Pd/C (0,1 r, 33% macc., 50% BIaskHOCTB) 1OO0ABIISIH K
pactBopy (4R)-Tper-OyTmin-5-(3-(2-(2-(((Oen3mnokcn)) KapOOHUIT)aMHHO) TPOTIAHAMHUIO)-3 -
MeTHIOyTaHAMUO )-4-ruapokcuden)-4-((TpeT-0y TOKCHKapOOHMIT )aMUHO)-2-
mermnentaHoara (0,3 r, 0,43 mmoinp) B MeOH (10 mut). CMmech BCTPSIXUBAJIM B TEUEHUE HOUU
npu | atm Hz, 3arem ¢punbTpoBanu yepes HenauT (BCIIOMOraTelIbHOE CPENCTBO A (PHIIBTPALINH),
¢$unpTpar ynapuaiu, nojydas ykasaHHoe B 3arosioBke coeaunenue (0,22 r, 93%), kotopoe
HCTIOJIB30BAIM HA ClIeAYyoIel cragun 0e3 onoaHuTeNnbHOM ounctk. DCH: m/z: paccuutaHo
anst C2oHaoN4O7 [M+H]™: 565,35, naiineno 565,31.

ITpumep 170. Cunres B-4 (parmenT TyOynu3nHa, UMEOIIHNN OUC-TUHKED).
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(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,

5 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, YITAPUBAJIN MIPU NOHMKEHHOM JaBJICHUH U 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.

10 ITpumep 171. Cunres B-5 (parmenT TyOynusnHa, UMErOIINN OUC-TUHKED).

f\.«- *‘W\!
u)lm/l\ EN /'v“v”\ TovAXY

BN

)
fyﬂﬂl‘ﬂﬁ D
"‘““”\ PN
ﬂ):( \,(L A /v%’”\
HN

T(D H COOE B8

Coenunenne B-4 (0,01 r, 0,01 mmoup) pactBopsimm B JIXM (1 mi1) ¢ mocaenyomum
noGasnenuem TOK (0,8 mut). PeakinoHHYI0 CMeCh EPEMELINBAIIN P KOMHATHOH
TeMIlepaType B TeUeHHe 2 4acoB, yrapusaiu, nojay4das coeauenue B-S ( 10 mr ) nns

15 crenyrommen cranun 0e3 gonogHuTenbHON ounctku. DCU: m/z: paccunrano mist CsgHssNsO13
[M+H]": 804,39, naiineno 804,65.

ITpumep 172. Cunres B-6 (ananor TyOynau3uHa, UMEIOINN OUC-THHKED).

220



0 H o OAc
OMOA/OV\ o \ ><'(N,, N © F ¥
2 8 L9 N BT A R
o
N NTI/LN)J\/\ ANAON | v S 0) F
H 0 N F
O H >

H

pH 7.5, DMA

O H O
O/j\/N

VYA L A )

cood B-6

@
H3N cooHd B-5

K pactBopy coenunenust B-5 (~ 10 mr) B DMA (4 mut) noGaBisiin coefuHEHNe
ne"TadpTopuaHON KucaoThI (6,92 mr, 0,01 mmons) u DIPEA (3,4 Mk, 0,02 MMoIb).
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 (o1), 9 MI/MHH) ¢ ionydeHueM 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

ocHN h {
Bu0,C— o H/ﬁ”"“’ Km)\/\o/\/
HATU, T3A, ,ﬂ,XM

0 N0 N
| © H 0
N
NS y AL AN
BocHNY
00tBa B-7
10 (4R)-Tper-OyTrn-5-(3-(2-(2-aMuHONIPONIAaHAMU/IO) ALIETAMUAO )-4-ruapoKcueHm)-4-

((rper-OyTokcukapbonm) 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) pacteopsiiu B JIXM (10 mu) ¢ nocnenyrommm nodasnennem TOA
(110 mxu, 0,8 MMOITB). PeakIIMOHHYIO CMeCh MEPEeMELTBAIN P KOMHATHOH TeMIeparype B

15 TE€YEeHHE HOYH, YIIAPUBAJIN MTPH MOHWKEHHOM JAaBJIEHUH M OYHINAIH Ha KoJIoHKe ¢ Si02, mosyyast
nponykt B-7 (0,126 1, 34 %). 9CH: m/z: paccunrano st C44He7N6O15 [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 mit) ¢ mocaenyommm
nobasneHuemM TOK (1 mir). PeakIMOHHYIO CMeCh MepeMeIInBaOT PH KOMHATHOH TeMIlepaType
B TeUEHHE 2 4acOoB, YIIapHBAIIH, OTy4as coeanHeHue B-8, kotropoe ncronp3oBany Ha
cnenyrotmel ctaauu 0e3 ganpHedmeit ounctkn. ICHU: m/z: paccunrtano st C3sHsiNeO13
[M+H]": 763,35, naiineno 763,80.

ITpumep 175. Cunres B-9 (ananor TyOynusuHa, UMErOIUN OUC-THHKED).

0
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O H

DiPEA, DMA
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K pacrBopy coenunenust B-8 (9,1 mr, 0,012 mmouns) 8 DMA (1 M) noGassinu

H,;N COOH B-8

\\

B-9

coenuHenue nenradropunHon kucaotsl (8,3 mr, 0,012 mmounb) u DIPEA (1,4 mxi, 0,008
MMOJIb). PEakIIMOHHYI0 CMeCh NepEeMEIINBAJIN B TEUEHUE HOUH, YIIAPUBAIN U OUYHIIAIH C
nomotsio BOXKX ¢ rpaguearom MeCN/H20 (ot 10% MeCN no 70% MeCN uyepes 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%). 9CU: m/z: paccunrano aust CeoHoiN10O18S [M+H]™: 1271,62,
Haiimeno 1271,62.

IIpumep 176. Cunres (4R)-tperOyTn-5-(3-(2-(((OeH3mmoKCH) KapOOHIIT)aMHUHO)

nponaHaMuo)-4-runpokcudermn)-4-((Tper-0yTokCukapOOHIIT) aMHUHO )-2-METHIINIEHTAHOATa

HOOC NHBuc
NHBoc OH S ‘BuO,C

'Bu(]z( ‘ ChzHN . A O © ~NHOb:
m: HATU, T3A, XM S

222



10

15

20

25

(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 mmoub) pactBopsiiu B JIXM (20 mit) ¢ mocieayomum
noGasnenueM TOA (110 Mk, 0,8 MMonb). PeakiimoHHYI0 cMech NepeMeInBay Mpu KOMHATHON
TEMIepaType B TEUEHUE HOUH, YITAPUBAJIN MIPU NOHMKEHHOM JIaBJICHUH M OYWIIAIN HA KOJIOHKE
¢ Si0; ¢ monyueHueM yka3aHHOTO B 3arojioBke npoaykra (0,43 r, 95%). 3CH: m/z: paccunrano
ans 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 ruppuposanus, nodasysuu Pd/C (0,1 1, 33% macc., 50% BiIasKHOCTB) K
pactBopy (4R)-Tper-OyTnin-5-(3-(2-(((6en3naokcu) kapOOHIIT)aMHUHO )ITPOTIAHAMUIO )-4-
rugpokcudenmn)-4-((Tper-oyrokcukapOoHmI )aMuHO)-2-Metuinentanoara (0,3 r, 0,5 Mmounb) B
MeOH (10 mu). Cmech BCTpsixuBaiy B TeueHue Houn npu 1 atm Ha, a 3arem ¢punsTpoBanu yepes
LEeNUT (BCIIOMOTATENIbHOE CPEACTBO s prutbTpaimn). PuibTpar ynapuBajy, IOdydast
yKa3zaHHOe B 3arojioBke coequnenue (0,24 r, 100%), koTopoe UCTIONB30BAIH HA CIEAYIOMIEH
craguu 6e3 nonoaHuTenbHoM ouncTku. ICH: m/z: paccunrano s CoaHioN306 [M+H]™:
466,28, naiineno 466,28.

ITpumep 178. Cunres (4R)-rperOytun-5-(3-(2-(2-(((6er3mnokc)kapOOHIIT )aMHUHO)
NPOMAaHAMUO )IPOTTAHAMHIO)-4-Tuapokcrupenn)-4-((Tper-0yTokCHKapOOHNIT)aMUHO )-2-

METHIIIICHTaHOAaTa

5

OH
2 OH HOOC =
o ~ g
H

ChzHN \ ! yipg o
i J%m.ﬂ{i W/L A NHCbz

- RN

p =1d '“I N
HATU, T9A, XM 0 Ho

BocHN
BulhOC

2

(4R)-Tper-Oyrrn-5-(3-(2-amuHOonponanaMuzo )-4-runpoxkcudenmn)-4-((tper-
OyrokcukapOoHmIT)aMuHO)-2-MetunnentaHoart (0,24 1, 0,5 MMonb), 2-
(((6en3unokcu)kapOOHMT )aMUHO )ipornianoByro kuciory (0,11 r, 0,5 mmoss) u HATU (0,2 1, 0,5
MMOJIb) pacTBopsur B JIXM (20 mu) ¢ nocnenyromum nodasnenuem TOA (110 mxr, 0,8
MMOJIb). PEakIMOHHYI0 CMeCh IIepeMeInBalIi TP KOMHATHOM TEMIIEpaType B TEUCHUE HOYH,

yIapuBaJIM NPU TIOHWKEHHOM JaBJICHUH U OYHINAIN Ha KoJIoHKe ¢ Si0; ¢ 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 O
BuOtOC BuOtOC

B xon0Oy ans ruapuposanus, nodassuin Pd/C (0,028 r, 10% macc., 50% BIakHOCTB) K
pactBopy (4R)-Tper-OyTmn-5-(3-(2-(2-
(((bensmnokcn))kapOOHMIT)aMIHO )TPOTIAHAMHIO0 ) TPOTIAHAMU IO )-4-ruapoKkcrdenn)-4-((Tper-
OyrokcukapOoHmIT)aMHuHO)-2-MetunnentaHoara (0,28 r, 0,42 mmoinbs) B MeOH (10 mur). Cmech
BCTPSIXMBAJIU B TeueHHe HouM nipu | atM Ha, a 3aTem (uibpTpoBany depes Lenut
(BcioMorarenpHOE CpencTBO il GuinbTpannuy). CUIbTpaT yHapuBaIy, NOIy4ask YKa3aHHOE B
3arosioBke coenuaenue (0,18 r, 100%), KOTopoe UCIOIB30BAIH Ha CIEAYIOUIeH cranuu 6e3
nonojaHuTeNnbHON ouncTku. DCH: m/z: paccunrano s Co7HasNsO7 [M+H]™: 437,32, HalineHo

43731.

ITpumep 180. Cunres B-10 (pparmenT TyOyau3uHa, UMEIOIINH OUC-TUHKED).

N ; o N\()/\\/
: I NH
iB“ch L :Hz H{]/\/\()/\J \F ),f

HATU, T2A, ,E,XM

BocHN

B-10

(4R)-Tper-OyTrin-5-(3-(2-(2-aMuHONIPOTIAHAMUIO) TPOIIAHAMUAO )-4-rUAPOKCHEHT)-4-
((rper-OyTokcukapbonui) 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 mmois) pacteopsum B JIXM (10 mit) ¢ mocaenyomuM 1o0aBiIeHneM
TOA (27,5 mxa, 0,2 Mmoub). PeaklmOHHYIO CMeCh IepeMEeLTUBaIN IIPH KOMHATHOH TeMIlepaType

B TEUEHHE HOYH, YIIaPUBAJIH MPH MOHIKEHHOM JIaBJICHUH U OYHIIAN Ha KoJoHKe ¢ Si0; ¢
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MOJIyYEeHUEM YKa3aHHOTO B 3aroyioBke npoaykra B-10 (0,074 r, 82%). 9CH: m/z: paccuuraHo
anst CasHeoNeO1s [M+H]™: 933,47, naiineno 933,46.

ITpumep 181. Cunres B-11 (pparmenTt TyOyau3uHa, UMEIOIINN OUC-TUHKED).

e 0 g,\

O
! N i\JL Y ,O\j“\
Ty

" 0
BocHN { § i‘ED Om w/’\ A0 W we_f.,,_;;:_h\
0N 4 0B ﬁ:‘]: g o H f_ﬁ
-’H\I,a o, ’ 1\ ,.»LE»,\U \ _ﬁ/"x ‘m"“\'i
0
TOKEN " ™coon B-11

Coenunenne B-10 (0,074 r, 0,08 mMoutb) pactBopsiiu B JIXM (1 mit) ¢ mocaenyommm
nobasnenuemM TOK (1 mir). PeakIMoHHYI0 CMech NepeMeInBajy P KOMHATHON TeMIIepaType
B TeUEHHE 2 YacOB, YIIAPUBAIIU C MMOJydeHHEeM coeqruHeHus1 B-11, KoTopoe HCIoib30BaIi Ha
cnenyroiel ctanuu 0e3 JabHEeH el OYHCTKH.

ITpumep 182. Cunres B-12 (ananor TyOynu3nHa, UIMEIOLTHI OUC-TIMHKED).

DiPEA, DMA
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w
COOH B-12

K pacrBopy coenunenust B-11 (62,08 mr, 0,08 mmoisis) B DMA (1 M) nobaBnsiu
coenuHeHue neHTadTopuIHON KUCIOTHI (55,36 mr, 0,08 Mmous), 3arem nodasisuin DIPEA (27
MK, 0,16 MMOJIB), PEAKLIMOHHYIO CMECh MEPEMELINBAIIN B TEUCHHE HOYH. 3aTEM PacTBOp
yrnapuBaiy ¥ ouninany ¢ nomompo BOXKX ¢ rpagnearom MeCN/H2O (ot 10% MeCN no 70%
MeCN uepes 45 muH, kosoHKa C-18, 10 MM (1) x 250 MM (11), 9 MII/MUH) ¢ TTOJTyYEHHEM
yKa3aHHOTO B 3arojioBke nmpoaykra B-12 (20 mr, 20%). 9CH: m/z: paccuutaHo s
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-
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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pactBopsiiu B JIXM (50 mn), 3arem nobasisuiu TOA (110 mki, 0,8 MMoib).
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PeakninoHHYIO CMeCh NTEPEMELINBAIIN TP KOMHATHON TEMIIEPATYPE B TEUEHUE HOYH,
yIapuBaJIM NPU TIOHWKEHHOM JaBJICHUH U OYHINAIN Ha KoJIoHKe ¢ Si0; ¢ monyueHnem

5 yKa3aHHOTO B 3arojioBke mpoaykra B-13 (0,25 r, 80%). OCH: m/z: paccunrano 1 C3oHsoN4O13
[M+H]": 791,40, naiineno 791,40.

ITpumep 184. Cunres B-14 (pparmeHT TyOyau3uHa, UMEIOIINH OUC-TUHKED).

’Buﬂ?gwm K oY @p\H ’i TGJH/'B*XM
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Coenunenne B-13 (0,1 r, 0,14 mmouns) pactBopsin B JIXM (1 mi) a 3aTtem nodasnsimm TOK
10 (0,8 mu1). PeakimoHHYIO CMeCh TIepeMEeIINBAIN MTPU KOMHATHON TEMITEpPaType B TEUEHHE 2 4aCOB,
a 3aTeM ynapuBaJii, NoJydas coeaguHeHne B-14, koTopoe HCHOJIb30BAIN Ha CIIEAYIOLIEeH CTaAun
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 pactBopy coenunenust B-14 (88,76 wmr, 0,14 mmoisis) B DMA (1 M) nobaBnsiu

coenuHeHue neHradTopunHOn KUCIOTH (96,88 mr, 0,14 mmous), 3arem nodasisuin DIPEA (47,5
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MKJI, 0,28 MMOJIB), PEAKLIMOHHYIO CMECh MEPEMELINBAIIN B TEUCHHE HOYH. 3aTEM PacTBOP
yrnapuBaiy U ouyninany ¢ nomompo BOXKX ¢ rpagnearom MeCN/HO (ot 10% MeCN no 70%
MeCN uepes 45 muH, kosoHKa C-18, 10 MM (1) x 250 MM (1), 9 MI/MUH) 1151 TIOTY4EHUS
yKa3aHHOTO B 3arosioBke nmpoaykra B-15 (40 mr, 25%). 9CH: m/z: paccuutaHo s
CssHg3NgO16S [M+H]™: 1143,56, naiineno 1143,56.

ITpumep 186. Cunres (4R)-rper-OyTun-5-(3-(4-
(((Gen3unOKCH )KapOOHMI )aMUHO )OyTaHAMUO )-4-ruapokcudenmn)-4-((Tpert-

OyTOKCHKapOOHIIT)aAMHHO)-2-METUIITIEHTAHOATA

N . OH NHCD “H
B‘EEHL/E\j HQM\;"“ y z Bm:H\ Q
M A A A | . NHCbz
Bu0,C " SHHATU, T3A, XM Buo,c X J(V”‘

(4R)-Tper-OyTrin-5-(3-amuno-4-runpokcudenmn)-4-((Tper-OyTokcukapOOHIIT ) aMHUHO )-2-
metrmnnentaHoart (0,2 T, 0,5 mmonb), 4-(((6eH3unokcH )kapOOHMIT)aMIHO )OYTAHOBYEO KHUCIIOTY
(0,12 1, 0,5 mmons) 1 HATU (0,2 1, 0,5 Mmouib) pactopsui B XM (50 mu), a 3arem noOaBisuim
TOA (110 Mk, 0,8 Mmoub). PeakiimoHHYIO CMeCh IepeMeInBaIi IPU KOMHATHOH TeMITEpaType
B TEUEHHE HOYH, YIIaPUBAJIH MPH 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 ruapuposanus, nodasisuia Pd/C (0,028 r, 10% macc., 50% BIakHOCTh) K
pactBopy (4R)-Tper-OyTmin-5-(3-(4-(((6en3unokcu) kapOOHIIT)aMUHO )OyTaHAMUO )-4-
rugpokcudenmn)-4-((Tper-oyrokcukapOoHMI )aMuHO)-2-MetuinenTanoata (0,09 r, 0,15 Mmmoub)
B MeOH (10 mi). Cmech BeTpsixuBasu B TeueHre Houu npu 1 atm Hp, a 3atem punbprposanu
gyepe3 LeNuT (BCIIOMOTaTeNIbHOE CPeACTBO Aisl prumbTparyn). PuibTpaT ynapuBajd, MoJaydast
ykaszaHHoe B 3arojioBke coequHenue (0,07 r, 100%), KoTopoe UCIOb30BAIH HA CIEAYIOMEeH
craguu 6e3 nononaHuTenbHoM ouncTku. JCH: m/z: paccuurano 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-nuoByro kucnory (43 wmr, 0,1 mmons) 1 HATU

5 (30,4 mr, 0,08 mmoutp) pactBopsii B IXM (20 M) ¢ mocnenyromum godasnennem TOA (22
MKJI, 0,16 MMoITb). PeakiimoHHy0 cMech MepeMeInBad TP KOMHATHOM TeMIIepaType B
TE€YEeHHEe HOYHM, YIAPUBAIN MPH MOHWKEHHOM JaBJICHUHU M OYHUINAIH Ha KoJioHKe ¢ Si02 ¢
MOJIyYE€HUEM YKa3aHHOTO B 3aroyioBke mpoaykra B-16 (42 mr, 60%). 3CHU: m/z: paccuutano as
C43He6NsO14 [M+H]™: 876,45, naiineno 876,40.

10 ITpumep 189. Cunres B-17 (pparmenT TyOyau3uHa, UMEIOIINH OUC-TUHKED).
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Coenunenne B-16 (17 mr, 0,019 mmonb) pacteopsuiu B JIXM (0,8 mit) ¢ mocienyommnm
nobasneHueM TOA (0,5 mut). PeakiimoHHYIO CMeCh MepeMelInBaIi IPU KOMHATHOH
TEMIIEpaType B TEUCHHE 2 YaCcOB, a 3aTeM ynapuBaJiy, noay4das coenunenne B-17 ( 17 mr,>

15 100%), KoTOpO€E NCIIOIB30BAIN Ha ClIeAYIOIIel cTagun Oe3 najpHelen 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 mmouns) B DMA (1 M) nobaBnsiu
coenuHeHue neHradTopun-akTuBHOU KucaoThl (13 mr, 0,019 mmonb) u DIPEA (6,4 mxi, 0,038
MMOJIb). PEakIIMOHHYI0 CMeCh NepeMEIINBaJIH B TEUEHUE HOUH, YIIAPUBAIN U OUYHIIAIH C

5 nomotsio BOXKX ¢ rpaguearom MeCN/H20 (ot 10% MeCN no 70% MeCN uyepes 45 MuH,

kosoHka C-18, 10 MM (1) x 250 MM (1), 9 MII/MUH) C TOJTy4EHHEM YKa3aHHOTO B 3ar0JIOBKE
npoxaykra 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-

10 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.

0
OH Q SO0
NH, O .
BocIN N\ HATU, T3A, IXM BocHN”

(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-

15 w1)OyTaHoByro kucaoty (94,5 mr, 0,52 mmons) u HATU (161,5 mr, 0,425 MMoJb) pacTBOPSIIIH B
JAXM (50 mn) ¢ nocnenyromum nodasnenuem TDA(73 Mk, 0,52 MMoib). PeaklIMOHHYIO CMECh
nepeMeIBajIi MPU KOMHATHON TEMITEpaType B TEUCHNE HOUH, YIIAPUBAJIH MTPH MOHUKEHHOM
JaBJIEHUH U OYUINAIH Ha KoJoHKe ¢ S0, amoupys cmecsro EtOAc/JIXM (1:10), ¢ monyyeHnem
YKa3aHHOTO B 3aroJjioBke mpoaykra (98 mr, 80%). DCU: m/z: paccunrano ans C37H4oN4O1

20 [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)penn)-2-merunenranoar (98 mr, 0,135 mmoune) pactBopsiiu B JIXM (5 mi) ¢
nocnenyroumum nodasiaenneM TOK (3 mi). PeakimoHHYIO CMeCh epeMEeIINBAKOT PU
KOMHATHOM TeMIIepaType B TEUEHHE 2 4acOB, a 3aTeM yIapHBAJIH, MOJTy4asl YKa3aHHOE B
3arosioBke coenuHeHne (95 mr,> 100% BBIXOM), KOTOPOE UCTIOIB30BAJIH HA CIAEAYIOLIEH CTaIuu
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) noOasisin coeiuHEHHE MeHTa)TOPUAHON KHCIOTHI
(44 wmr, 0,06 mmonb) u DIPEA (45,8 Mk, 0,27 MMoJib). PeakiiHOHHYIO CMeCh TIepeMEeTHBaIH B
TE€4YEeHHEe HOYH, yIapuBaIu U ouniamy ¢ momomso BOXKX ¢ rpannenrom MeCN/HO (ot 10%

MeCN 1o 70% MeCN uepes 45 muH, koynonka 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)3TokeH )3 TOKCH )3TOKCH )iporiaHamMu o )-4-((3-(2-
(2-(2-(2,5-nnokco-2,5-nuruapo- 1 H-muppon-1

WIT)3TOKCH )3TOKCH )3TOKCH ) IIPOTIAHOWI ) OKCH ) PEHIIT )-2-METUIIIIEHTAaHOATA.

(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 )ITIPOTIaHOBYIO kucioTy (75 mr, 0,25 mmonb) 1 HATU (190 wmr, 0,5
MMOJIb) pacTBopsian B IXM (50 mun) ¢ mocnenyrommm godasnennem TOA (73 mxi, 0,5 MMOIIBb).
PeakunoHHYI0 cMeCh epeMeuBaIyd IpU KOMHATHON TEMITEPAType B TEUEHHUE HOYH, YIIapUBAIU
MIPY MOHMKEHHOM JIaBJIEHUH U O4HINaIU Ha KoyoHke Si0; smoupys cmechio EtOAc/JIXM (1:
3), ¢ moNy4eHneM yKa3aHHOTO B 3aroyioBke nmpoaykra (180,05 mr, 75%). 9CH: m/z: paccunuTaHo
anst C47HeoN4O 17 [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-anokco-2, 5-quruapo-

IH-ntuppod- 1-1i1)3TOKCH )3 TOKCH )3TOKCH ) TIPOTIAHOMIT )OKCH ) (peHUIT )IEHTaH-2-aMHHa, coyib TPK.

(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-uin)3TOKCH )3TOKCH )3TOKCH ) POTTIAHOMIT ) OKCH ) eHIIT )-2 -
mermnnertaHoat (180,0 mr, 0,187 mmounb) pactBopsiu B JIXM (12 M) ¢ mocnenyommm
nobasnenuemM TOK (6 mi). PeakIMOHHYIO CMeCh NepeMeInBajIy P KOMHATHOH TeMIIepaType
B TeUEHHE 2 YacOB, 3aT€M KOHLIIEHTPHPOBAJIH U YIIAPUBAJIH JOCyxa coBMecTHO ¢ JIXM/Tonyonom

C TIONIyYeHHEeM YKa3aHHOTO B 3arojioBke coenunaenus (155 mr,> 100% BbIxox), KOTOpOE
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UCTIOJIB30BAIN Ha clieayromeli 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 )IporiaHamMu 0 )-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-nupposn-
1-MJT)3TOKCH )3TOKCH )3TOKCH )IIPOTTAHOMIT)OKCH )(peHnT)ieHTan-2-amuHa, cob TPK (43 mr, 0,06
mMmoJib) B DMA (1 mun), noOaBisiin coennHeHne NeHTad TOPUA-aKTUBHON KUCIOTHI (48,5 Mmr,
0,06 mmonb) u DIPEA (34 Mk, 0,2 MMonib). PeakiioHHYI0 cMech MepeMeInnBalii B TEUEHUE
HOYH, yIIapUBAJIU U OuMInain ¢ nomouisto 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) € TIOJTy4YE€HUEM
yKa3aHHOTO B 3arojioBke nmpoaykra B-20 (35 mr, 45%). 9CH: m/z: paccuutaHo s
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] rentaokcarentaa3aiKIOreKCaTeTPAKOHTHH-
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-xkapbokcunenran-2-amuaa TOK comnp (60 mr, 0,050 mmons) 8 DMA (1,5 mun)
n00aBIIsIN coenMHeHNEe IeHTadTOPUI-aKTHBHOHN KuCHoThI (44 mr, 0,06 mmonb) 1 0,1 M
NaHzPO4, pH 7,5, 0,8 M. PeakinoHHy0 cMech NepeMelInBaii B TeUeHHe HOUH, yIIapuBalu U
ountanu ¢ nomombio BOXX ¢ rpanuentom MeCN/H,O (ot 10% MeCN no 70% MeCN uepes
45 muH, konoHka C-18, 10 MM (1) x 250 MM (11), 8 MII/MUH) C TOJTyYeHUEM YKa3aHHOTO B
3arosioBke nponykra B-21 (44 mr, Beixon 52%). 9CU: m/z: paccuntano miast 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
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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-
IUMPOTHNOJIAMHI0ALIETAMIIO JITponiaHaMu o )iponaHoart (23,1 mr, 0,053 MMoub) Tpemst

NnopuusAMH B TCHCHUEC 3 HacCoOB, a 3aTEM CMECh INIEPEMCIINBAJIN B TCUCHUE CIIE 12 yacoB. CMmech
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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€HUEM
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-
KapOOKCHAKPUIITUAPA3UHILT)(POCHOPHIT)aMIHO )3TOKCH )3TOKCH )ITIPOTIaHAMUIO )(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 coenunenmnro (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
mMmouib). TTocne nepememusanus mpu 0°C B Teduenue 20 MUHYT CMeCh HArpeBaJId 10 KOMHATHON
TEMIEPaTyphl U MPOAOJIKAIH NEPEMEIINBATh B TEUEHHE JOMOJHUTEIbHBIX 4 4acoB. 3aTeM K
cmecu nodasysmu coenraenne (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 TIOJIy4€HHEM YKa3aHHOTO B 3aroJjioBke coenuHerus (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 mut) no6asisuiu EDC (15,0 mr, 0,078
MMOJIb), TUAPOXJIOPUAHYIO COJb 3TaH-1,2-auamuna (8,0 mr, 0,060 mmosb) u DIPEA (0,010 wmu,
0,060 mMouip). 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 MTOJIy4€HUEM 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) no6asisuiu 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 my, 0,060 mmoinb). CMech epeMernBaii B TEHEHHE HOUH, YITapUBaJIH
¥ OYHUIIANIN C MOMOIIBI0 obpammeHHo-(pazosoit BOYXKX (250 (i) mm x 10(d) mm, Cig xosoHka, 10-
100% aneronuTpui/Boaa B Teuerre 40 MUHYT, v =8 MJI/MHH) C 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) no6asnstmin 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/MHUH) C TIOJIy4YE€HHEM YKa3aHHOTO B 3aroyioBke 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] renTaokcarenTa-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-OyToKcrKapOoHMIT)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) no6asnstmn EDC (15,0 wr,
0,078 mmoub) u (S)-Tper-OyTin 2-aMmuHO-60-((TpeT-OyToKCHKapOOHMIT)aMUHO )rekcaHoat (9,0 mr,
0,030 mmouip). CMech epeMerBaIi B TEYEHHE HOYH, YITAPUBAIH 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 MTOJIy4€HUEM YKa3aHHOTO B 3ar0JIOBKE
coemunenus (20,5 mr, 71% Boixox). MC DCH m/z: paccunrano aas 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
oen3o[b][1,14,17,20,31,34,37,4,7,10,23,28 41,44 |renraokcarenraas3a-lHuKJIOreKCATETPAKOHTHH-
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) pacteopsut B JIXM (1 M) ¢ mocienyommnm
nobasnenuemM TOK (1 mir). PeakIMoHHYI0 CMech NepeMeInBajy P KOMHATHON TeMIIepaType
B TEUEHHE 2 4acoB, 3aTeM ynapusainn u ouninani BOXKX ¢ obpamenHoi ¢azoii (250 (1) 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). 9CU: m/z:
paccuurano ans CgsHi2oNi6027S [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 meraHoge (250
MJT) TIO KarusiM no0asisuin Tuonmtxjiopun (17 mit, 231 mmons) npu 0-4 °C. ITonydeHHyO CMeCh
nepeMeIBajIy P KOMHATHON TEMITEpaType B TEUCHHUE HOYH, YIIAPUBAJIH, KPUCTAJITU30BAIN
u3 cmecu EtOH/rekcaH ¢ mosyueHueM yka3aHHOTO B 3arojioBke coennaenus (18,0 T, Bbrxon
87%). MC OCH m/z 168,2 ([M+Na]").

ITpumep 206. Cunres (2S,4R)-1-mpem-Oytun 2-metun 4-rugpOKCUMPPOTUANH-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 min) nobasnsiiu Boc,O
(30,01, (137,6 Mmoub) Tpemst mopLwisiMe 3a 4 yaca. Ilocie nepeMeImnBaHus 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 mur), cymmmm (MgSO4), GunbTpoBany, ynapupaiyd 1 OUUALIATN
C TIOMOLIBIO KOJIOHOUHOH XpoMaTorpadun Ha SiO; (1:1 cmeck m3omepos rekcaHa/EtOAc),
noJTy4asi yKa3aHHOE B 3arojioBke coennHenue (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, MOJYYeHHOE IMyTeM OKHcieHus o Jleccy-MapTuny,
ommcaHo B: Franco Manfre et al. J. Org. Chem. 1992, 57, 2060-2065). AnbTepHaTUBHO
npouenypa okucienus mo CeepHy 3akimouaercs B cnenyromeM: k pacteopy (COCI), (13,0 mu,
74,38 mmounb) B CH,Cly (350 min), oxnaxknernnom ao -78 °C nobasisuu cyxoi JIMCO (26,0 mun).
PactBop nepememuBanu npu -78 °C B Tedenue 15 MunyT, a 3atrem nodassin (2S,4R)-1-mpem-
Oytun 2-metun 4-ruapokcunuppoauans-1,2-nukapookcunar (8,0 r, 32,63 mmons) 8 CH2Cly
(100 mu). ITocne nepemermBanus npu -78 °C B TeueHHe 2 4acOB MO KAIJISIM JOOABIISLIH
TpusTIIIaMuH (50 mu1, 180,3 MMOJIB) M peakIMOHHBIN PaCTBOP HArPEBAIN 10 KOMHATHOH
temnepatypsl. Cmech pa3baBisuim BogHbM pacTBopoM NaH;POs (1,0 M, 400 mi) u daser
paznessumu. Bomusiii cnoii axcrparuposain CH2Cly (2 % 60 mur). Opranudeckue ciou
obpenuHsy, cymmii Hax MgSOs, ¢unsrpoBany, ynapusain U OUHINATIH C TIOMOLIBIO
KoJioHOUHOH xpomatorpaduu Ha Si0; (7:3 cMmech nzoMepos rekcana/EtOAc) ¢ monyueHuem
YKa3aHHOTO B 3aroJioBke coequnenus (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 cycnensun merunrpudenundochorniidopomuna (19,62 r, 55,11 mmons) B TT'® (150 mu)
npu 0 °C noGassimu Tper-Oyrokena kanust (6,20 r, 55,30 mmoup) B 6e3BogHOM TT'® (80 mu).
ITocne nepememuBanus mpu 0 °C B TedeHHe 2 4aCOB MOJYYSHHBIN KEeNThIA WIHI A00aBIISUTH K
pactBopy (S)-1-mpem-Oyrun 2-merun 4-okconuppoauans-1,2-nukapbokcunara (6,70 r, 27,55
mmodib) B TT'® (40 mu). ITocne nepeMernnBaHus Ipyu KOMHATHOH TeMIlepaType B TedeHue 1 yaca
pPEeaKIMOHHYIO cMech yrapuaiy, pa3dasisum EtOAc (200 mi), mpomeiBann H2O (150 mu),
HACBIIIEHHBIM BOJHBIM pacTBOpoM xjopuna Hatpus (150 mun), cymmnu Han MgSOy, ynapusanu
¥ OYUIIAJIN C MOMOIIBIO KOJOHOUHOH Xpomarorpaduu ¢ SiO; (9:1 cmech u3oMepoB
rekcana/EtOAC) ¢ mosydeHreM yka3aHHOTO B 3arojioBke coenunenus (5,77 r, Bbixon 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-0Oytun 2-mMeTun 4-MeTHISHITUPPOIUANH-1,2-1ukapOokcunaTa
(5,701, 23,63 mmomnb) B EtOAc (40 mur) mpu 4 °C nobasmsmn HCL (12 M, 10 min). Cmech
nepeMeInrBaiy B TeueHne 1 gaca, pa3dasisuin Toyosom (50 min), ynapusaiu U
Kpuctaun3oanu u3 cMecu EtOH/cMech n30MepoB rekcana ¢ mojyuyeHHeM YKa3aHHOTO B
3arosioBke coenunenus 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 nobasssimu 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 Heirpaitmsosanu | M HCI no pH 7,
pazbasisuii EtOAc (80 M), GunmbTpoBain yepes LEIUT, pa3felisiii U BOAHBIN CIOH
skctparuposanu EtOAc. Opranndeckue cion oO0benuHsuy, cymmiid Hax NapSQs, ynapusanu u
OYMIIAJIN ¢ TIOMOIIBIO KOJIOHOYHOHU Xpomartorpaduu Ha SiO; (EtOAc/IXM 1:5) ¢ monyueHueM
YKa3aHHOTO B 3aroJioBke coenunenus (3,77 r, Beixon 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 noGasmsimn HCL (12 M, 10 mi). Cmech
nepeMeInrBaiy B TeueHne 1 gaca, pa3dasisuin Toyosom (50 min), ynapusaiu U
Kkpuctaun3oany u3 cMecu EtOH/rekcan ¢ mosyueHneM 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 T, 297,5 mmoub) 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, mogkucysan 1o pH 3,0 ¢ momomsro 6 1. HCIL.
TBepnoe BemecTBO OTGHUIBTPOBBIBAIIN, KPUCTAIUIH30BANHN ¢ momoinsio EtOH, cymmmu 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) noGasnsimn HNOs (mbivsinast, 25,0 mot, 528,5 Mmodb).
CwMmech nepemelnBaiu B TedueHue 6 4acoB, ynapusai, kpuctannuzosanu B EtOH, cymunu npu
40 °C B BakyyMe, Moty4asi ykazaHHO€ B 3aroJiopke coenuHenne (63,3 r, 85% srixom). 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) modasisiu Kk pacTBopy 4-(0eH3MIIOKCH)-5-

2y,

METOKCH-2-HUTPOOEH30HHOM kucnoThl (2,70 T, 8,91 mmounb) u okcammmxnopuna (2,0 mi, 22,50
mmodb) B 6e3BogHoM CH2Cly (70 Mit) 1 mOJTyueHHYIO CMeCh MePEeMEIINBAIN PH KOMHATHON
Temrieparype B Tederue 2 yacoB. M30seirox 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 OCTaBJISLT HArPEBAThCS 10 K.T. U MPOJOJDKAIIH MEPEMEIINBATh B TEUEHHE 8
qacos. [Tocne ynanenus CH>Cl 1 EtsN, ocratok paspensiin mexxay HoO u EtOAc (70/70 mo).
Bonnsiii cnoti gonoaauTenbHO sKeTparuposanu EtOAc (2 x 60 mu). O6benuHeHHbIE
OpPraHUYeCKHe CJIOH ITPOMBIBAJIH HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJopuaa HaTpus (40 mi),
cymmi (MgSO4) u ynapusanu. O4HCTKa OCTaTKa ¢ MOMOIINBIO (I3II-XpoMaTorpaduu
(cunukarenb, 2: 8 cmech m3omepoB rekcana/EtOAc) naBana ykasaHHOE B 3arOJIOBKE COSIMHEHUE
(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-OyTrixnopaumeruicuiad (2,50 r, 16,66 mmons). Cmech
nepeMeIBajIi B TEUEHHE HOYH, YIIaPUBAJIN M OYUINAJIH Ha KoJIoHKe ¢ Si0z, amoupys
EtOAc/CH2Cl; (1:6), ¢ monyueHHeM yKa3aHHOTO B 3aroJIoBKe coenuHeHus (3,62 r, Beixon 83%,
uucrora ~ 95%). MC DCH m/z seraucaeno mis Co7Hsz7N2OQgSi [M+H]™ 513,23, Haiigeno 513,65.

ITpumep 216. Cunres (S)-(4-ruapoxcu-5-MeTokcu-2-HUTpodeHI )( 2-(THIPOKCUMETHIT )-4 -

METHJICHITUPPOJUANH- | -1JT)METaHOHA.

BaO NOy NO; on
OH 50,1 ‘7‘ :
MeO ®§ [XM/PhSCH, M@

¢

K (S)-(4-(6en3unokcn)-5-merokcu-2-Hutpodenni)(2-(ruapokcumeTin))-4-
METHJICHITUPPOJIUANH- | -1n)MeranoHa (2,80 r, 7,03 mmonb) B cmecu JAXM (30 mun) ) u CH3SO;H
(8 M) mobasystmn PhSCH;3 (2,00 1, 14,06 mmoas). Cmeck nepemenuBany B TeueHne 0,5 u,
pazbasisuin JIXM (40 mun), HeltTpanuzoBaiu, octoposkHo nodasisis 0,1 M pacteop NayCOs.
Cwmech pasaensiii 1 BOJHBIN pacTBop skcTparuposanu JAXM (2 x 10 mi). Opranudeckue ciou
obwenauHsuH, cymmiu Hax Na; SOy, yrmapuBaan v O4HIIain Ha KOJOHKe ¢ Si02, 3)Ioupysi CMEChIO

MeOH/CH:Cl; (ot 1:15 no 1:6), ¢ monyueHueM yka3aHHOTO B 3arojioBke coeanHenus (1,84 T,
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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-
MeTHJIeHUPpoIuanH- 1 -mn)meranone (0,801 r, 2,60 mmoub) B Oyranone (10 mur) nobasnsim
Cs2CO3 (2,50 T, 7,67 MModnb) ¢ ocneAyrouum nodasnenreM 1,5-nutiononentana (415 MMoJb,
1,28 mmonb). CMech nepeMernBaiii B Te4eHHE 26 4acOB, YIIapUBAIN U OYUIIAN Ha KOJOHKE C
S10;, amoupys emecbto MeOH/CH,Cl, (ot 1:15 no 1:5), ¢ mony4eHneM yKa3aHHOTO B 3aroJIOBKE
coenunenus (0,675 r, Beixon 77%, uuctora ~ 95%). 9CHU MC m/z paccuntano mist C3zsHaiN4O12
[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) nobasism NazS204 (1,01 1, 5,80 mmous) B H2O (8 mur). Cmech nepemernnBanu mpu
KOMHATHOU TemmepaTtype B TeueHue 30 yacoB. PeaklIMOHHYHO CMeCh KOHLIEHTPUPOBAIU U
coBMecTHO BoimapuBain ¢ DMA (2 x 10 mur) u EtOH (2 x 10 MJ1) B BBICOKOM BakyyMe JI0 CyXOro
COCTOSIHMS C TIOJTyYeHHEM YKa3aHHOT'O B 3aroJIoBKe coennHeHus (o0mas macca 1,63 1),
COZEPIKAILEro HEOPraHUIECKUE COJH, KOTOPOE HCIOJb30BAIN HETIOCPEACTBEHHO HA CIIENYIOIei
craguu peaxunu (6e3 nanpHeimero pasaenenus). DCMC m/z 647,32 ([M+Na]").

ITpumep 219. Cunres C-1 (ananor numepa PBD, nmerommii 6uc-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-
rekcaasarerparerpakonTtan-1,44-guoar (0,840 r, 0,488 mmounp) B TI'® (8 M), comgeprkarmii
nupuanH (0,100 mu, 1,24 mmons) nipu 0 °C noGasisinu 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 cTaum.

(S)-((menTan-1,5-guunbuc(okcn))ouc (2-amuHO-5-MeTokcu-4, 1-pennnen))ouc(((S)-2-
(TUApOKCHMETHIT)-4-METHIICHITUPPOIUINH - | -MIT)METAaHOH), COAEP KAIINN HEOPTaHMYECKUE COJTU
(0,842 wmr, ~ 0,49 mmous), cycienauposanu B EtOH (10 mu) mpu 0 °C 1 go6aBnsimm TpuXIopua
B TT'®, npurorosieHHsbIil Boile. CMmech nepememnsanu npu 0 °C B TeueHue 4 4acos, 3aTeM
HarpeBaJii 10 KOMHATHOH TeMnepaTyphl B Te4eHue | daca, ymapuBaiy 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% Boixon 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, nmerommii buc-nmuHkep).
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ITepitonnnan [ecca-Maptuna (138,0 mr, 0,329 MMoITb) 1OGABIISIIN K PACTBOPY COENUHEHHS
C-1 (132,0 wmr, 0,055 mmozb) B AXM (5,0 mur) ipu 0 °C. PeakIMOHHYIO CMeCh HarpeBaju 10
KOMHATHOH TEMITepaTyphl U IePEMEIINBAIN B TEUEHHUE 2 4acOB. 3aTeM H00aBIISIIN HACHIIEHHBIN
pactBop NaHCO3/NaxSOs (5,0 mur/5,0 mut) u cmech skctparupoanmu JIXM (3 X 25 mu).
Obvenunennsie opranmueckue cjaou npomeiaiu NaHCO3/Na;SOs (5,0 mur/5,0 mi),
HACBILIEHHBIM BOJHBIM pacTBOpOoM Xjiopuaa Hatpus (10 mur), cymm Hag Na;SOs,
(bunbTpOBANIH, YIAPUBAIH U OYHILNAIN C TOMOIIBI0 obpameHHo-(a3oBoit B2XKX (250 (;1) MM x
10(d) mm, C1g komonka, 10-80% aueronuTpuin/Boaa B TeueHue 40 MUHYT, Vv =8 MII/MUH) €
MOJIY4€HHEM YKa3aHHOTO B 3arojioBke coenuHenns (103,1 mr, 78% Boixon) B Bune neHsl. MC
DCH m/z: paccuntano ast C117Hi5sN16038 [M+H] 2396,09, naiineno 2396,65.

ITpumep 221. Cunres C-3 (ananor numepa PBD, nmerommnii 6uc-nmuHkep).

H, 0 0)
)z iy
,/©( COZH 4=\/NH2 0
o

COZH

Coenunenne C-2 (55,0 mr, 0,023 mmounb) pactBopsuu B JIXM (3 M) ¢ mocneayrommum

nobasnenuemM TOK (3 mi). PeakIMOHHYIO CMech NepeMeInBajIy P KOMHATHOM TeMIIepaType
B TEUEHHE 2 YaCcOB, 3aT€M YIIaPUBAJIH U BhIMAPUBAIN COBMECTHO ¢ JIXM/TONMyoI0M 10 CyXOTo
COCTOSIHMS, TToNTy4asi HeouneHHbIH mpoaykT C-3 (48,0 mr, Bbixon 100%, uucrota 92% mno
nanHbiM BDXKX), xotopeiii ganee ountnany ¢ nomousro BOXKX ¢ obpamennoit dasoii (250 (L)
MM % 10 (d) mm, konorka Cig, 5-60% aneronutpui/Boga B TedeHue 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 CooHiz6N16034 [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) modasisiu Kk pacTBopy 4-(0eH3MIIOKCH)-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 MePEeMEIINBAIN PH KOMHATHON
Temnepatype B TeueHue 2 yacos. M30brTok CH2Cly 1 oxcanuixiiopuaa yaansii 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 No.
PeakunoHHYI0 cMech HarpeBaju 70 K.T. M MPOAOJDKAIH MepeMEIINBaHNe B TEUCHNE 8 4acoB.
Iocne ynaneanss CH2Cly u EtsN, ocratok paspemsiin mexxay H2O u EtOAc (70/70 mut). Bonnbrit
ciol ponoHuTENBHO 3kcTparupoBain EtOAc (2 x 60 mi). OObenrHEHHBIE OPraHUYeCKUE CIIOU
MIPOMBIBAJIM HACBIIIEHHBIM BOJHBIM pacTBOpPOM xJjiopuaa Hatpust (40 mu), cymunn (MgSOs) u
ynapuBaiu. O4ucTKa OCTaTKa ¢ MOMOIIBIO (i3II-xpoMaTorpaduu (Cuaukarens, 2:8 cMech
uzomepoB rekcaHa/EtOAc) naBasia ykazaHHOe B 3arojioBke coeaunenue (2,88 r, Berxon 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-(0eH3UIoKCH)-S5-MeTOKCH-2-
HUTPO OeH30UIT)-4-MEeTUIICHTUPPOIHINH-2-KapOokcmnata (2,80 1, 6,57 MMoJb) B 6€3BOJHOM
CH,Cl, (60 mu) no kamisim gobassuin DIBAL-H (11 B CH2Cly, 10 mut) mpu -78 °C B atmMocdepe
Nz. Iocne nepemMernnBaHust CMECH B TEYEHHE JIOTIOJIHUTENBHBIX 90 MUHYT U30BITOK peareHTa
pazsaraiu nodasieHueM 2 mj MeraHosa, a 3ateM 5% HCI (10 mu). Tlony4yennyro cmech
octasJysi HarpeTbes 10 0 °C. Cnou pa3aensau U BOJHBIN CJIOH AONOJHUTENBHO
skctparuposanu CHaCly (3 x 50 mum). OObpennHeHHbIE OpraHUYeCKHe CJION TPOMBIBAITH
HACBIIIEHHBIM BOJHBIM PAacTBOPOM XJjopuna Harpus, cymuian (MgSO4) u ynapusanu. Ouncrka
ocTaTKa ¢ MOMOIIbI0 (usn-xpomarorpaduu (cumkarens, 95: 5 CHCl;/MeOH) nasana
YKa3aHHOE B 3aroyioBke coepunenue (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 TeMniepaTtype B TeueHne 20 gyacos. PactBopurenu ynaisiiu
B BBICOKOM BakyyMme. OcTaTok MoBTOpHO cycrieHanposanu B MeOH (60 mut) 1 o karsim
nob6assimn HCL (6M) no noctiskenust pH ~ 2. TlonxydeHHy0 cMech epeMeIInBaIy MpH K.T. B
teueHue | vaca. M3 peakimonnol cMecu ynansuii 6ombinyio yacte MeOH, 3aTem paszbasmsuim
EtOAc (100 mi). EtOAc pactBop npombiBasiu HackeHHbIM pacTBopoM NaHCOs,
HACBIIIEHHBIM BOJHBIM PAacTBOPOM XJjopuna Harpus, cymuian (MgSO4) u ynapusanu. Ouncrka
ocTarka ¢ moMmolpio ¢uai-xpomarorpadun (cumukarens, 97:3 CHCl;/MeOH) naBana
yKa3aHHOE B 3aroyioBke coepunenue (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 nobasisimu 25 min
CH3SOsH npu 0 °C. Cmech nepemeruamu npu 0 °C B Tedenune 10 MuHyT, 3ateM npu
KOMHATHOU TemnepaTtype B TedueHue 2 yacos, pa3bdasisuin CH2Cl, pH nosoawmmm xonogasm 1,0
H pactBopoM NaHCOs; no 4 u ¢punsrposanu. Bonusriii cnoit sxcrparuposanu CHyCly (3 x 60
mut). Opranndeckue ciou o0bennHsIH, cymmwin Hax NapSO4, QuisTpoBay, ynapupaiu U
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 nepemernannomy cycnienauposanaomy pacteopy Cs2COs (0,761 1, 2,33 Mmoutb) B

l\\\\

OyTanosne (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 mepeMenInBaiIi P KOMHATHOH TeMIeparype B TeUeHHe HOYH, YIIapHBaJIU U
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ounmmaiu ¢ nomoureio xpomarorpadun Ha Si02 (EtOAc/CH,Cl; 1:10) ¢ monyyennem 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 6Goprugpus
HATPUs B METOKCHATHIIOBOM 3¢upe (85 mxi, 0,5 M, 0,042 mmozs) npu 0 °C. Uepes S MuHyT
yOupanu nensHyo 0aHiO U CMECh MEPEMELTHBAIN TPH KOMHATHOH TeMmepaType B TeueHHe 3
4acoB, 3aTeM oxytakaanu 10 0 °C, n1o0asiisiiv HACBIIIEHHBIN XJIOPU aMMOHUSI, pa30aBisuiv
IUXJIOPMETaHOM H (a3bl pasaessin. OpraHuuecKHii CI0i MPOMBIBAIH HACHILIEHHBIM BOAHBIM
pPacTBOPOM XJIOpUAA HATpUs, cylruy 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 ([M+K]") u 627,2 ([M+Na+H,0]"); 6610 MOJIy4eHO TOJHOCTBIO
BOCCTaHOBJIEHHOE coequnenue (16,5 mr, 11%), MC m/z 611,2 ([M+Na]"), 627,2 (IM+K]"),
629,2 ((M+Na+H,0]"); u HenpopearnpoBaBIINIA UCXOIHBIM MaTepua Takxke ynajsnu (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-nmuokconuppoiuaus-1-un 3-(2-(2-a3unoatokcu)sTokcu)nponanoara ( 40,5 mr, 0,134 MmMoub)
B auxyiopmetane (5 mu) nodasisutu EDC (100,5 mr, 0,520 MmMouts). CMech epeMernBai mpu
KOMHATHOH TeMIIepaType B TEUEHHE HOYH, YIIAPUBAIN M OYUINAIH C TIOMOIIBIO KOJIOHOYHON
xpomatorpadun ¢ Si02 (EtOAc/CH2Cly, 1:6) ¢ nonyyernem 63,1 mr (Bbxona 81%) ykasaHHOTO B
3aronoske npoaykra. MC DCH m/z C40HsoN7O9 [M+H] *, paccu. 772,36, naiineno 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 mmons) B cmecu TI'® ( 5 mu) u NaH,PO4
oydepnoro pacteopa (pH 7,5, 1,0 M, 0,7 mu1) nobasmsiiu PPhs (70 mr, 0,267 mmons). CMmech
nepeMeIBajIy MPU KOMHATHON TEMITEpaType B TEUEHNE HOYH, ynapuBaiu U ounmmany Ha Cig
npemnaparusHoit BOXKX, smrouposanu Bonoit/CH3CN (ot 90% Boas! 1o 35% Boxbl B TeueHUe 35
MUHYT), ojy4dast 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) TTPOTTaHAMHIO)-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 mmounip) B DMA (8 M) nobasinsiiu BrOP (240,2 wmr, 0,618 mmounb). Cmech
nepeMeIBajIy P KOMHATHON TEMITEpaType B TEUCHUE HOYH, YIIAPHUBAJIH U OYHUILAIH C
MOMOIIIBIO KOJIoHOUHOU xpomaTorpaduu ¢ Si0, (CH;OH/CH,Cly, ot 1:10 o 1: 5), mosy4ast 97,1
mr (BeIxon 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) TIPOTIaHaMu10)-3-Metundyranamuna (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]mnazenun-10 (SH)-mn)-2-okcosTmin)-2-(3-(2-(2- a3ua03TOKCH) 3TOKCH)TPONIAHAMUIO )-3 -
metunoytanamuzga (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 nepeMennBaiy npu

KOMHATHOU Temniepatype B Teuenue 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 )ITponaHaMuo)-3-metmnoyranamuna (MC 9CHU
m/z Ce1HooN10O17 [M+Na]”, paccu. 1257,66, Haiineno 1257,90), noGassiau 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 NMEPEMEININBATE 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 3arosioBke npoaykra C-4 nmocne
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 pacrBopy a-amanutuna (15,0 mr, 0,0163 Mmoup) B ykcycHo# kuciote (0,5 M) u
CH,Cl, (1 M) nobasmnsimu 70% HNOs3 (0,3 mu) mpu 0 °C. PeakiIMOHHYI0 cMeCh MepeMeInBaiu
npu 0 °C B Teyenne 1 yaca, 3aTeM mpu KOMHATHON TemmepaTtype 2 4yaca. 3aTeM J00aBJIsIH BOAY
(5 M) 1 DMA (4 mJ1), peakIIMOHHYIO CMeCh YIIapuBaJIM U OUMIIAIN npenaparuBHoil BOYKX
(H2O/MeCN) ¢ nosyueHHeM CBETIIO-JKENTOro TBepaoro Beuiectsa (9,8 mr, Berxon 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# kucnore (0,5 M) u
CH,Cl, (1 M) nobasmnsimu 70% HNOs3 (0,3 mu) mpu 0 °C. PeakiIMOHHYI0 cMeCh MepeMeInBaiu
npu 0 °C B Teyenne 1 yaca, 3aTeM mpu KOMHATHON TemmepaTtype 2 4yaca. 3aTeM J00aBJIsIH BOAY
(5 M) 1 DMA (4 mJ1), peakIIMOHHYIO CMeCh YIIapuBaJIM U OUMIIAIN npenaparuBHoil BOYKX
(H2O/MeCN) ¢ nosyueHHeM CBETIIO-JKENTOro TBepaoro Beuiectsa (9,8 mr, Berxon 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 HuUTpO-0-amanuTuHa (9,0 Mr, 0,0093 mmons) B8 DMA (1 mi)) noGassimn Pd/C (3 wr,
50% BnaxxHOCTH), 3aTeM ruApupoBaiu (1 aTM) mpu KOMHATHOH TeMIiepaType 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 TEUEHHE HOYH, YIIAPUBAIH U OUHIIAIN HA
npemnapatusHoit BOXKX ¢ Cig, amouposanu Bonoit/CH3CN (ot 90% Boxast 10 30% Boabl B
TedeHue 35 MUHYT), noay4as 6,1 mr (Berxox 35%) ykazaHHOTO B 3arojioBke nmpoaykra JI-1 mocne
BBICYIIMBaHUs B BICOKOM Bakyyme. MC DCH m/z Cg1Hi116N19031S [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) nobasmsuu Pd/C (3
mr, 50% BIAXXHOCTH), 3aTeM ruApupoBaiH (1 aT™M) Mpu KOMHATHON TEMIIEpaType B TeUeHHe 6
yacos. Karanusatop ordunbTpoBbiBaiu ¢ 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 MMo1b).
CwMmech nepeMenInBaiy Ipyu KOMHATHOH TEMITEpaType B TE€YEHHE HOUH, YIIAPUBAIN U OYHIIAIH C
nomo1nbko npenapatusHoi BOXX Cis, amronposanu cmecesro Boga/CH3;CN (ot 90% Boaer 1o
30% Boxel B TeueHue 35 MuHyT) ¢ monydeHueM (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/mit 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 TeueHune 4~18 vacos, 3atem noGasmsimn DHAA
(135 Mk, 50 MM). ITocne HeNpepBIBHOM WHKYOAIMH MTPU KOMHATHON TEMITEpaType B TEUCHHE
HOYM CMECh OUUINAIN Ha KojioHke G-25, amouposannoii 100 MM NaH,PO4, 50 MM NaCl, pH
6,0-7,5, ¢ monyuenuem 12,8-18,1 mr coenqunenust 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.

Cootrorienne nekapcreeHnoe cpencrro/anturesio (DAR) mist korbrorata coctasisuio 3,1~4,2,
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4TO onpeAesiu ¢ momoinbio Macc-ciektpa CBOXX-QTOF. On npencrasisier codoii 94 ~ 99%
MOHOMEP, UCXOJIs1 U3 aHAIM3a ¢ MOMOIIbI0 3KcKIro3uoHHON BOXX (Tosoh Bioscience, Tskgel
G3000SW, 7,8 mm ID x 30 cm, 0,5 mu/mus, 100 mun), u ogaol nosiockl B JJCH-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, UCMOIB30BAHHON B aHAIN3aX HUTOTOKCUYHOCTH, Obta NCI-N87,
KJIETOYHAs! JIMHUS KapLUHOMBI JKeJyKa 4YesoBeKka; kieTku Bbipamusaid B RPMI-1640 ¢ 10%
FBS. lnsa npoBenenus anamusa kietku (180 Mk, 6000 kineTok) 1oOaBisui B K&KAYIO JIYHKY B
96-TyHOYHOM IUIaHIIeTe U UHKyOupoBain B TeueHue 24 yacos npu 37 °C ¢ 5% CO,. 3arem
KJIeTKn 00padaThIBaIM TECTUPYEMBIMH COeAMHEHUSIME (20 MKJT) B pa3JINYHBIX KOHIEHTPALUSIX B

MOJXOALIEH cpene U KyJIbTUBUPOBAHMS KieToK (00muii oobeM, 0,2 mur). KoHTposbHbIe
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JYHKHU COIEP KN KJIETKH U Cpey, HO He COep KAl UCTIBITYeMbIX coequHeHni. [InanmeTs!
uHKyOnposanu B rederne 120 gacos pu 37 °C ¢ 5% CO;. 3arem B mynku nodasismt MTT (5
mr/mi) (20 MKIT) ¥ TUTaHIIeThl MHKYOHpoBanmu B Teuenue 1,5 gacos mpu 37 °C. Cpeny
OCTOPO’KHO yaassuty, a 3areM aodasmsim JIMCO (180 mka). ITocne BeTpsixuanus B Teuerne 15
MUHYT U3MEPSUIA ONITUYECKYIO TIOTHOCTD IpH 490 HM 1 570 HM ¢ 3TaNoHHBIM GHIBTpOM 620
HM. % WHTHOMPOBAHUS PACCUNTBIBAIIH IO CIEAYIOIEMY YpaBHEHHIO: % nHruOnposanus = [ 1-
(npoba st ananu3a)/(nmpoda anst kouTpossi)] 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 JuHuud BALB/c Nude,
UMEIOIINX KCEHOTPAHCIIAHTATHYIO ommyx0iib 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 oneHuBanu Ha MOAENSAX KCEHOTPAHCIIAHTATHOM
OMYyXOJIU JJUHUM KJIEeTOK N-87 KapLMHOMBI KeyAKa dyenoBeka. [IaTuHenenbHbIM caMKaM MbILIEH
mnanu BALB/c Nude (104 ;kMBOTHBIX) MOJKOKHO HHOKYJIHPOBAIH B OOJIACTH MO NIPABbIM
MJ1e40M KIeTKU KapiuuHoMbl N-87 (5 x 10° kneTok/mbiib) B 0,1 M1 6eCCHIBOPOTOYHOMN CpeIbl.
Onyxonu laBajiyi BLIPACTH B TedeHue 8 aHeil 10 cpesHero pasmepa 110 Mm’. 3aTeM sKUBOTHBIE
ObuTH CitydaitHBIM 00pa3oM pasaenensl Ha 13 rpynm (mo 8 »KuBOTHBIX B rpymme). [lepsas rpynmna
MBILIEH CITy’KHIa B KA4eCTBE KOHTPOJIBHOH 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 koHboratoM C-3a u D-1a cooTBeTcTBeHHO B 103¢€ 1
MT/KT, BBOIUMON BHYTPUBEHHO. TpH H3MEPEHHsT Oy XOJIH MPOBOIMIN KaXKble 4 THs, U 00beMbI
OTYXOJIH pacCUUThIBAIH MO Popmyie oObeM onyxosm = 1/2 (nuHa X mHUpUHA X BbICOTa). B TO

K€ BpEMsl H3MEPSUIM MACCY XKUBOTHBIX . Mbllel yMEpIUBIISUIN [0 JOCTHKEHUIO OJHOTO U3
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cnenyromux kputepues: (1) motepst B Bece Tena cocrasiisiia 6onee yem 20% OT Beca Tena 10
BBeZIeHHs coefuHenus, (2) oObeM omyxonu 6onee uem 2000 mm’, (3) cauuIKOM GOJLHEIL, YTOObI
CaMOCTOSITENILHO JOCTUTHYTh UCTOUYHUKA €/1bI M BOIIBL, WU (4) HEKPO3 KOXKH. MBIIIb CUUTANACH
HE UMEIOIIEeN OMyXOJH, NPU OTCYTCTBUM ONYXOJIU NPU MaJIbIIALIH.

Pesynbrarte! npeacrasiensl Ha @ur.47. Bee 13 KOHBIOTaTOB HE BBI3BIBAIN TOTEPU B BECE
TeJa KUBOTHBIX. M JKUBOTHBIX B KOHTPOJIBHOM TPYIINE YMEPIUBISIN Ha AeHb SO n3-3a o0beMa
onyxonu 6osee yem 1800 MM’ 1 KMBOTHBIE ObLITH OYeHb OOJBHBL 371ech Bee 12
MPOTECTUPOBAHHBIX KOHBIOIATOB MPOAEMOHCTPUPOBAJIM IPOTUBOOIYXOJIEBYIO AKTUBHOCTD. Y
’KUBOTHBIX B IpyIax Kouboraros B-24a, C-3a, B-20a, B-21a u D-20a nemoHcTpupOBanach
Jy4uiasi IpOTUBOOIYXO0J€Bask AKTUBHOCTb KOHBIOraToB, N0 cpaBHenuto ¢ T-DM1. Ho y
’KUBOTHBIX B rpyImax konbetoratros B-18a, B-15a, A-3a, B-6a, B-28a u B-12a
JEMOHCTPHUPOBAJIACH XyALIasi TPOTUBOOIYXO0JIEBasi 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 OMYyXOJIH BO BpeMs Tecta. Hanmporus, konbroratel B-20a, B-21a u D-20a nosHOCTBIO
YHHYTOKAJIU OIYyXOJIM 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 (aenpb 50) xuBoTHBIX rpynmbl PBS, A-3a, B-21a, T-DM1 u B-15a
YMEPIUBJIUIH, U OMYyXOJIH YA, YTO NpeAcTaBiaeHo Ha dur. 48.

IMpumep 239. UccnenoBanre cTaOUIBHOCTH KOHBIOTATA, UMEIOIIEro OUC-CBSI3b, TIO
CPaBHEHUIO C OOBIYHBIMU KOHBIOIaTaMH, UMEIOIIIMMH MOHO-CBSI3b B MBILIHHOM CHIBOPOTKE.

Copox msre camok Mmeieirt ICR B Bo3pacte 6-7 Henenb OblUTH pa3feneHbl Ha 3 TPYIIIIbL
Kaxpmast rpynma Bxirouana 15 mermeit nist uccnenosanust PK onnoro us tpex ADC. Ot 15
MBILIEH OBLTH AOTIOJHUTEIBHO CIy4aliHbIM 00pa30M paszeseHbl 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 BBINOJHSIICS B COOTBETCTBUHU ¢ PykoBOICTBOM
NCI o orbopy KpoBHU I'pbI3YHOB. B OCHOBHOM, MBIIIIEH B KaKIOW rpyme Opajiu o odepenu
st oTOopa KpoBH, 4T0OBI H30€KaTh OoJIee YeM ABYKPAaTHOrO O0TOOpa KPOBH B T€UEHHE 24 4acoB.
Kposs Opanu u3 peTpoopOUTaIbHOTO KPOBSHOTO CHHYCA € TIOMOIIBIO Kamuiisipa 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. O0pasupl mIa3Mbl aHATH3UPOBAIN HA CYMMAapHbIE aHTHTENA U
aHTHTENA, KOHBIOTHPOBAHHBIE C JIEKAPCTBEHHBIM CPEICTBOM, C TOMOIIBIO CHEIHATBHBIX
metonoB MDA, Bkparie, KOHIEHTPAIHIO KOHBIOTHPOBAHHOTO AHTUTENA FITH OOIIYIO
KOHIICHTPALIMIO AaHTHUTENA B MBIIIUHON CBIBOPOTKE U3MEPSUIN CIECAYIOIIUM 00pazoM: 96-
JTyHOUHbIE TuaHmeTh! 111 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 muaHIeTs! TPHKIBI IPOMBIBAIH MTPOMBIBOUYHBIM Oydpepom PBS-T
(PBS/0,02% Tween20) u 3aTem 6nokuposaju Oydepom nnst passeaenus 1% (Bec/o0bem)
BSA/PBS-T B teuenue 1 uaca npu 37 °C. Ilocne Toro, kak Ojokupyromuii Oydep ObL1 ynanes,
CTaHZAPTHI WIIM 00pa3Lbl MBIIIUHON CBIBOPOTKH, KaX/IbIH C TPOHHBIMH MOBTOPHOCTSIMH,
pazbasisutu B 1% Oydepe BSA/PBS-T, unkyouposanu npu 37 °C B Teuenne 1 yaca, 3aTem
no6assi AP-KOHBIOTHPOBAHHOE OCIIMHOE aHTUYEJIOBEYECKOE aHTUTEINO B TeueHue 30 MUHYT
npu 37 °C nocie Toro, Kak MjaacTUHbI NpoMbiBaiy. [InaHmersr CHOBa MPOMBIBANIU C

nocyeAyouum godasierneM cyoctpara pNPP niist mposiBieHus 1IBETa W 3aT€M CUUTHIBAJIM Ha
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CUUTBIBAOLIEM YCTPONCTBE [JIs1 MUKPOIUIAHIIETOB PU AJMNUHE BOJHBI 405 HM, KaK TOJIBKO
peakiuro 0O0pa3oBaHUs [IBETA FaCHIIH THAPOKCUAOM Hatpusi 1 Mosb/n. KoHneHTpanmo
KOHBIOTUPOBAHHOTO aHTUTEJA WM OOIIYI0 KOHIIEHTPALUIO aHTHTENA NOJIYyYaIHd U3 MOATOHKU
YeThIpexnapaMeTpUIeCKOd KpUBOU K CTAHAAPTHON KPUBOM.

B pesynbrare, xak nokazano Ha @wur. 49, nosenenue PK oOmux antuTen u anTuTen,
KOHBIOTMPOBAHHBIX C JIEKAPCTBEHHBIMU CpeficTBamuy, nocie seeneHus Tpex ADC npeacrasieHo
B BUJI€ TUIIMYHBIX ABYX(Pa3HBIX KPUBBIX KIMPEHCA. DKBUBAJIEHTHOCTb MEXKAY IIA3MOH U
neprudepuIecKUMU TKaHsIMH ObljIa JOCTUTHYTA Yepe3 8 4acoB Mocie BBeAeHUs 103bl. Dasa
3JIMMHHALIMY HACTyNana 4yepes3 24 Jaca nocie BBeICHUs U MPOAOJDKANACH 10 MOCIEAHEN TOUKH
otOopa. Takum 0Opa3om, 3HaUEHUS BO3AEHCTBHS KOHBIOTaTa (AUC 1ast ) 111 3THX Tpex ADC
coctaBisitoT 14981, 14713 u 16981 u/mkr/kr mnst T-DM1, T-1a u B-21a cOOTBETCTBEHHO.
OO6mbembl pacnpeneneHust Uil BCeX 3TUX TPEX KOHBIOTaTOB BIABOE MPEBBILIAIOT O0ITHE 00BEMBI
kposu. Kimmpenco! (CL) konbroratos coctasisitor 0,59, 0,57 u 0,47 mi/4ac/Kr, 4TO MOYTH BIIBOE
MeHbIIe, YeM s o0mux anture. Kimpenc B-21a, kak KOHBIOraTa, TaK U CYMMAapHBIX aHTUTEJ,
MeHblIIe, yeM y AByxX npyrux ADC, 9To yka3bIBaeT Ha TO, YTO KOHBIOTAT, HIMEIOLTHI OHC-CBSI3b,

sIBJIIETCS OoJtee CTa6I/IJ'IbeIM, 4yeM OOBIYHBIE MOHOCBSI3AHHBIE KOHBIOTATHI B ChIBOPOTKE MBbIIIHN.
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®OPMYJIA U3OBPETEHUA
1.  Kowusborar, CBSI3aHHBII MOCPEICTBOM OUC-CBSI3bIBAHUS, HMEIOIIUN CTPYKTYPY, IPEACTAB-

nennyro Gpopmysion (I-q) u (I-s):

0
X Q S
LI—X7 N | MouieKy 1a/areHT, CBA3BIBAIO-
Huroroxcu- i IASACA(-IIUHCS) C KICTKOH
€CKasg MOJIC- : 0.0
Ky a s ]LZ/Y7 ‘
Y™ N 7|,
0 O
(I-q)
0 O
X<t NS5 g
1\X7 HO. MoeKy1a/areHr, CBA3bIBAIO-
LuToTOKCH- i MACS(-IMHIACS) ¢ KICTKOMH
eCKaT MOJIE- ! Y, 0] 0
]
v N, L3 N3
Y O H Tj—g n
HO
Y (I-s)
B KOTOPOM
« » TIPEJACTABIAET COOOM OMUHAPHVIO CBSI3b, «===== » TIPENCTaBIsAET CODOH, HeoDs13a-
p PHY p

TEJIbHO, WJIM ONMHAPHYIO CBS3b, HITH JIBOWHYIO CBSI3b, WJIH MOKET HEOOS3aTeIbHO OTCYTCTBOBATD;
n — wenoe unciio or 1 mo 20;

MOJIEKYJIAa B PAMKE, CBS3bIBAIOLLIASACS C KJIETKOM, KOTOpas CBA3BIBAETCA C Z1 U Z», SIBJIAETCSA
areHTOM/MOJIEKYJION, KOTOPBIH/KOTOpast CBS3bIBAETCS, 00pa3yeT KOMIUIEKCHI HJIH PEarupyeT ¢ He-
KOTOPOM YaCThIO KJIETOYHOU MOMYJISILIUH, KOTOPYIO TpeOyeTCs TepaneBTUYECKH HIIU UHBIM 00pa-
30M OHOJIOTHYECKH MOIH(DHUIIMPOBATH, AreHT/MOJIEKYJA, CBS3bIBAIOIIUICS/CBSI3bIBAOIIASCS C
KJIETKOI aHTUTEJIO; MPUYEeM areHT/MOJIEKyJia, CBA3bIBAIOIINNICA/CBI3bIBAIOIIASICS C KIETKOH co-
JEePKUT TUCYTLGUIHYIO CBsSI3b, B PE3YyJIbTATE BOCCTAHOBJICHUSI KOTOPOU 0Opa3yeTcs mapa THOJIOB
111 OUC-CBSI3bIBAHUS,

IIUTOTOKCUYECKAsi MOJIEKYJia B paMKe BbiOpaHa u3 TyOyIn3uHa, aypUCTaTHHA, AMAaTOKCHHA,
auMepoB npposiodenszonunasenuna (PBD);

X u Y npeAcTaBisitoT cOOOM OAMHAKOBYIO HJTH PAa3JIMYHYIO U, HE3aBUCUMO, (PYHKIIMOHATB-
HYIO TPYIITY, KOTOPasi CBSI3bIBAET IUTOTOKCHYECKOE JIEKAPCTBEHHOE CPEICTBO, U 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 OAMHAKOBBIMU WM PAa3JIMYHBIMH, U HE3aBUCUMO BhiOpanbl w3 O; NH;
NHNH; N(R3); N(R3)N(R3'); C1-Cg ankuna, aMuaoB, aMUHOB, IMHUHOB, THAPA3UHOB WX TUIPA-
30HOB; MPOCTHIX A(PUPOB, CIOKHBIX 3PUPOB, THAPA3OHOB, MOUEBHH, CEMHKApOa3uIoB, kKapba3u-
JIOB, JIKOKCUAMHUHOB, aJIKOKCUJIAMUHOB, AMHUHOKHUCJIOT, MENTU0B, aMUI0B; 1~8 aMHUHOKHUCIIOT;
nojmyTiiieHokeurpymmsl - popmynel  (OCH2CH2),0ORs3, mwmm (OCH2.CH(CH3)),OR3,  nnn
NH(CH2CH20),R3, unu NH(CH2CH(CH3)O)pR3, unu N[(CH2CH20),R3]-[(CH2CH20)p' R3], nnu
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(OCH2CH2)p,COOR3, unu CH2CH2(OCH2CH2),COOR3, rae p u p' HE3aBUCUMO IPEACTaBISIIOT
co0oii 1esioe uncio, BeidoparnHoe ot O 1o okoso 5000, win ux koMOuHamo0; R3 u R3' He3aBucHMO
npeacraBsitor  coboit H  wmmm  mommstunenokcurpynmel - dopmyael  (OCH2CH»2)p, wnm
(OCH2CH(CH3))p, Tae p paBHoO nesomMy uuciy ot O 1o okojo 5000, nin ux BbILIEYKa3aHHYI KOM-
OUHALUIO;

Ri u R> HeszaBucumo BeiOpanbl w3 H, Ci-Cg amxuna, C»-Cg ankeHwna, reTepoankuia,
ANKWILUKIOANKIIa wWin rereporukioankuiaa; C3-Cg apwna, Ar-ajkuia, TeTepOLUKIINIA,
KapOOUMKIIMIA, HUKIOATKIAIA, TeTePOANKIIINUKIOATKIIA, ANKIIKApOOHWIa WK reTepoapuia,
i C2-Cs cnokHBIX 3GUPOB, MpocToro 3pupa Wik amuaa; Wik MenTHAOB, comepxkamux 1-8
AMMHOKHMCIIOT, WM TOJIM3THJIEHOKCUrpymmbl, wnMmeromend ¢opmyny (OCH2CHz), wmm
(OCH2CH(CH3))p, tme p paBso nenomy umuciny ot O no okxono 5000, wim xkomOuHammu u3
BBIIIEYKA3aHHBIX TPYIIIT,

R3, R4, R5, Rs, R7 u Rg HezaBucumo BeiOpans! u3 H; ranorenuna; C1~Cs ankuna; C2~Cs apuina,
aNKeHWIa, aJKuHWIa, 3dupa, CIoxKHOro 3Qupa, aMUHA WU aMUa, KOTOPBIH HeOoOs3aTeIbHO 3a-
MerieH onHuM wiu 6onee ranorenunom, CN, NRiR», CFz, OR1, apunom, rerepounkiom, S(O)R1,
SO2R1,-COzH, -SO3H, -OR 1, -CO2R1, -CONRy, -PO2R1R2, -PO3H nwnu P(O)R1R2R3; K npencras-
astet coboit NRy, -SS-, -C(=0)-, -C(=0)NH-, -C(=0)0-, -C=NH-O-, -C=N-NH-, -C(=0)NH-NH-
, O, S, Se, B, Het (rerepounknndeckoe Wi rerepoapoMaTuiIeckoe Koblo, cogepskamee C3-Cs),
WIN NEeNTH/BI, cofepkammue 1- 20 aMuHOKHUCTIOT;

RompepcraBasieT co6oit H, OH, OR1, NH2, NHR1, Ci-Cs aJIKWJI UJIU OTCYTCTBYET;

Rio mpepcraBasieT 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; rae X7 u Y7 He3aBu-
cumo npeacrasisitoT codoit CH, CHz, NH, O, S, NHNH, N(R1) u N; xumuueckas CBs3b MEXKIY
IBYMsI aTOMOB O3HA4aeT, YTO OHA MOKET COCIUHSITH JIFOObIE CMEKHBIE aTOMBI.

2.  Konstorar mo m. 1, B KOTOpOM AuCYIb(UIHAS CBSI3b BHYTPEHHEH LIENU areHTa/MOJIEKYJIbI,
CBSI3BIBAIOIIETOCS/CBA3BIBAIOIIEHCS ¢ KJIETKOUW, BOCCTAHOBJIEHA MOCPEACTBOM BOCCTAHABJIMBAKO-
mero areHra, BblOpanHoro u3 purnorpeurona (DTT), nurnospurpurona (DTE), autnondyru-
namuHa (DTBA), L- rmoratuona (GSH), Tpuc(2-kap6okcustun)docduna (TCEP), 2- mepkanTo-
stunamusa (B-MEA), unn/u 6era mepkanrostanona (B-ME, 2-ME) ¢ o0pa3oBaHueM napbl THO-
JIOB.

3. Konstorar no mm. 1 win 2, B KOTOPOM areHT/MOJIEKYJIa, CBA3BIBAOLIUNCS/CBA3BIBAOIIASICS
C KJIETKOU, CIIOCOOHBI CBSI3bIBATHCS ¢ OMYXOJIEBBIMH KJIETKAMH, WH(PHUIIUPOBAHHBIMH BHPYCOM
KJIETKaMH, WHQUIHPOBAHHBIE MUKPOOPTaHU3MAMHU KJIETKaMH, WH(PUIIMPOBAHHBIC MapasUTOM

KJIIETKaMU, ayTOUMMYHHbBIMU KJICTKAMU, AKTUBUPOBAHHBIMHU KJIETKAMU, MUCJTIOUMAHBIMUA KJIICTKAMU,



AKTUBUPOBAHHBIMU T-KJ’IeTKaMI/I, B-xinerkamu unu MeJIaHOIIUTaAMH, UJIU .]'II-O6I:;IMI/I KJICTKaMH, 3KC-
MPECCUPYIOLIUMU JTIOO0H U3 CIeAYIOIMUX aHTUreHoB win peuentopos: CD2, CD2R, CD3, CD3gd,
CD3e, CD4, CDS5, CD6, CD7, CDS, CD8a, CD8b, CDY, CD10, CD11a, CD11b, CDI11c, CD12,
CD12w, CDI13, CD14, CDI15, 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, CD43, CD44, CD44R, CD45, CD45RA, CD45RB, CD45RO, CD46, CD47,
CD47R, CD48, CD49a, CD49b, CD49c, CD49e, CD49f, CD50, CD51, CD52, CD53, CD54,
CD55,CD56, CD57, CDS8, CD59, CD60, CD60a, CD60b, CD60c, CD61, CD62E, CD62L,
CD62P, CD63, CD64, CD65, CD65s, CD66, CD66a, CD66b, CD66c, CD66d, CD66¢, CDO66f,
CD67, CD68, CD69, CD70, CD71, CD72, CD73, CD74, CD74, CD75, CD75s, CD76, CD77,
CD78, CD79, CD79a, CD79b, CD80, CD81, CD82, CD83, CD84, CDw84, CD85, CD86, CD87,
CD88, CD89, CD90, CDY1, CD92, CDw92, CD93, CDY%4, CD95, CD9Y6, CD97, CD98, CDY9,
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, CDI121a, 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, CD194, 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, CD2%4,
CD295, CD296, CD297, CD298, CD299, CD300a, CD300c, CD300e, CD301, CD302, CD303,
CD304, CD305, CD306, CD309, CD312, CD314, CD315, CD316, CD317, CD318, CD319,
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CD320, CD321, CD322, CD324, CDw325, CD326, CDw327, CDw328, CDw329, CD331,
CD332, CD333, CD334, CD335, CD336, CD337, CDw338, CD339, 4-1BB, 5AC, 5T4 (rnuxo-
nporeuH Tpodobdiacta, TPBG, Wnt-akTusupyemblii ntHruOuTopHsIi dakrop 1 nnmm WAIF1), an-
TUTeH afeHokapuuHOMbI, AGS-5, AGS-22M6, kuHaza 1, nogoOHast peuenTtopy aktunna, AFP,
AKAP-4, ALK, ansda-unteprpus, anbda- v 6erabd, amuHo-nentuaasy N, amusounn Oera, peren-
TOp aHAPOTeHa, AaHTHOMOATHH 2, aHTMOMOATHH 3, aHHEKCHH A1, TOKCHUH-3aLIUTHBIA aHTUTEH CH-
Oupckoi s13BbI, perenTop antu-Tpancheppuna, AOC3 (VAP-1), B7-H3, BozOynuress cubupckoi
s3BblI (Bacillus anthracis anthrax), BAFF (¢akrop akruBauun B-knerok) , BCMA, kierky B-nmum-
dowmpbl, ber-abl, dombesun, BORIS, C5, aaruren C242, CA125 (yrneBomnbldi aHTureH 125,
MUC16), CA-IX (umu CAIX, kap6oanruapasa 9), CALLA, CanAg, Canis lupus familiaris 1131,
kapboanrunpasa IX, cepaeunsiit MuosuH, CCL11 (CC-motuB, xemokuHa 11), CCR4 (peuentop
C-C xemoxkuna tuna 4), CCRS, CD3E (sncunon), CEA (kapuuHOSMOPUOHAIBHBIN aHTUTEH ),
CEACAM3, CEACAMS (xapuuHosMOpuoHanbHblil anturen), CFD (daktop D), Ch4DS5, xore-
muctoknHnH 2 (CCK2R), CLDNI18 (knayaus-18), arrmotuaupyrommii gakrop A, CRIPTO,
FCSFIR (penentop kononuectumyiupyomiero ¢gakropa 1), CSF2 (koloHHECTHMYTHPYIOIINN
(dakTop 2, rpaHyIOIUTAPHO-MaKpodarajbHblil KojJoHuecTumyaupyromuii gakrop (GM-CSF)),
CSP4,CTLA4 (mmroTokcnueckuii 6enok 4, accounupoBanHblil ¢ T-muMdoruraMu), omyxoneBbiid
antureH CTAA16.88, CXCR4, C-X-C xeM0oKHHOBBIN peuenTop Tuna 4, uuknndeckyro AJ/l®-pu-
603a runponasy, uukiand B1, CYP1B1, nuromeranoBupyc, HUTOMEraJlOBUPYCHBIN TITMKOMPOTEHH
B, maburarpan, DLL3 (nenpra-monobHsiii urann 3), DLL4 (nenpra-monobHsii murann 4), DPP4
(munenrunun-nentugasa 4) DRS (peuentop cmeptu 5), TOKCHMH Tuma | KUIIEYHOH MHallOUuKU
E.coli, Tokcun Tumna 2 kumnednoi najgouku E.coli, ED-B, EGFL7 (EGF-nionoOHbIi O€Nok, co-
nepsxamuii gomed 7), EGFR, EGFRII, EGFRVIIL, suaoraux, peuentop sHaotenuHa B, sHA0TOK-
cuH, EpCAM (monekyina aare3un snuTeNnaibHbiX Ki1eTok), EphA2, snuzuanun, ERBB2 (peuern-
Top snuaepmanbHoro ¢akropa pocra 2), ERBB3, ERG (ren cmmsauss TMPRSS2 ETS),
Escherichia coli, ETV6-AML, FAP (6enok anbda akrtusauuu ¢pudpodnactos), FCGR1, anbpha-
¢deronporeun, pudpun I, Gera-1iensb, TONOTHUTENbHBIN ToMeH ¢pudbporekTrHa-B, FOLR (¢ponat-
HBIN perenTop), aibda-peuentop ¢onata, ponarrunponasa, Fos-acconunpoBanHablii aHTHIEH 1,
6enok F pecrnupaTOpHO-CHHLUMTHAIBHOTO BHPYCA, CBSI3AHHBIA C OJKOTOM peLentop, Gyko3mn
GM1, GD2 raurnuosun, G-28 (aHTUTeH IIUKOJIUNNAA KJIeTOUHOU noBepxHocTH), GD3 uanorum,
GloboH, rnunukan 3, N-rmukonmnaeiipaMuaoByo kucioty, GM3, a-uens penentopa GMCSF,
dakrop nupdepenuposku pocra 8§, GP100, GPNMB (tpancmemOpanubiii rukonporens NMB),
GUCY2C (ryanunaraukiasa 2C, ryanmmunuukiaza C (GC-C), kuiieunas ryaHuiaTiuukiasa, pe-
uentop ryanuwnaraukiaza C, penentop tepmoctaduibHoro sHrepoTokcuHa (hSTAR)), Genmku

TCIUIOBOT'O IMOKa, reMarrjirOTHHUH, HOBerHOCTHbeI AHTUI'CH rernaTtura B, BUPYC rematura B,
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HER1 (peuentop 1 smuaepmanbHoro ¢axrtopa pocrta uenoeka), HER2, HER2/neu, HER3
(ERBB-3), 1gG4, HGF/SF (dakrop pocta renmaronuros/dakrop paccesnus), HHGFR, BUY-1,
komIuieke ructoHoB; HLA-DR (anturen nedikouutoB uejnoseka), HLA-DR10, HLA-DRB,
HMWMAA, xopuonudeckuii ronanorponuH uenoseka, HNGF, kunaza peuenropa ¢akropa pac-
cestaus gyenoseka, HPV E6/E7, Hsp90, hTERT, ICAM-1 (Monekysia MEXKIETOUHOMN aare3uu 1),
unnotun, IGFIR (IGF-1, peuentop mHcynmuHonoaoOHoro ¢akropa pocta 1), IGHE, IFN-v, re-
MarmrTUHUH Bupyca rpumnma, IgE, IgE obnacts Fc, IGHE, untepnetikunsl, B uactHocTH, I1L-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, amPB3, avP3, auf7, aSP1, a6P4, a7B7,allp3,
aSBS, avPS), unrepdepon ramma-uHayUpoBaHHbIH Oenok, ITGA2, ITGB2, KIR2D , kanmna Ig,
LCK, Le, Legumain, anturen Lewis-Y, LFA-1 (autureH 1, acCOUUPOBAaHHBIN ¢ (PYHKIHEH JTUM-
¢omuros, CD11a), LHRH, LINGO-1, nunoretixoepyto kucnoty, LIV1IA, 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, vHrHOMpyOmMUi MUTrpanuo Makpodaros, Wik GpakTop, MHTHOUPYIOLIHHA TIIHKO-
sunuposanue) (GIF)), MS4A1 (memOpanHOoro oxsaTta 4-x TOMEHHBINH 4ieH 1 moacemeicTea A),
MSLN (mezotrenun), MUC1 (Mucin 1, accouuupoBaHHbIi ¢ KjaeTouHOH noBepxHocThi0o (MUCT)
i nojuMopdHbI stuTenuanbHbi myiH (PEM)), MUC1-KLH, MUC16 (CA125 ), MCP1 (xe-
MoTakcuueckuii 0enok 1 monoruTos), Melan-A/MART1, ML-IAP, MPG, MS4A1 (Oenok Mem-
OpanHOTO OXBaTa 4-X HOoMeHHbIN noacemeiictea A), MYCN, MuenH-acCOIMUPOBAHHBIN TITHKO-
nporeuH, muoctati, NA17, NARP-1, NCA-90 (rpanynouurapHblii antures), HekTuH-4 (ASG-
22ME), NGF, neitponanbpHas anonto3-peryaupyemas nporenHasa 1, NOGO-A, Notch-peuenrop,
HykJeosuH, oHkoreHHbid mpoaykT Neu, NY-BR-1, NY-ESO-1, OX- 40, OxLDL (okucneHHbIiii
munonpoTenH Hu3Kko# miotHoctu), OY-TES1, P21, ne myrauthnsiii pS3, P97, Paged, PAP, napa-
ton anTu-(N-rmukonmTHeipaMuaoBoit kucnotel), PAX3, PAXS, PCSK9, PDCD1 (PD-1, Genok
3anporpammupoBanHoi kietku 1), PDGF-Ra (penentop ¢akropa pocta TpoMOOIHMTOB ajbda-
tuna ), PDGFR-B, PDL-1, PLAC1, PLAP-nono6nyto menounyio ¢ocdarasy sudka, TpoMOonu-
TapHbIH perientop pakropa pocta Oera, pocdar-HaTpuesslii kotparcnoprep, PMEL 17, nonucua-
noBas kucyora d, mporenHasa 3 (PR1), pak npencrarensHoit sxenessl, PS (pocharuauncepun),
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
WHULUALUKA TpaHchokanuu capkombl, SART3, cknepoctun, SLAMF7 (unen cemetictea SLAM

7), cenextur P, SDC1 (cunpekan 1), sLe(a), comaromenun C, SIP (chunrosun-1-docdar), coma-



TOCTaTHH, Oejiok 17 crnepmaro3zonnos, SSX2, STEAP] (mmectu TpaHCcMeMOpaHHBIN SMTUTENNATb-
HBIN aHTUTeH npeacTaTtenbHoi skenesnl 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,
TNFRSF10B (unen cynepcemericTpa penentopos ¢akropa Hekposa onyxoiu 10B), TNFRSF13B
(uneH cynepceMelnicTBa peuentopos (akropa Hekposa onyxonu 13B), TPBG (ramukonporenH Tpo-
¢obnacra), TRAIL-R1 (peuentop 1 juranma WHIYHOHPYIOLIETO HEKPO3 aIOINTO3 OMYXOJH),
TRAILR?2 (peuentop cmeptu 5 (DRS5)), accounnpoBanHbIil ¢ OMyXONbIO KaJlbLIUEBbIN CUTHAb-
HbI TipeodpasoBatens 2, cneuuduuHoe it omyxonu rimkoswnupoanue MUCI, peuentop
TWEAK, TYRP1 (rmukonporeusn 75), TRP-2, Tuposunazy, VCAM-1, VEGF, VEGF-A, VEGF-
2, VEGFR- 1, VEGFR2 unu sumentun, WT1, XAGE 1 unu kj1eTku, SKCIpecCHpYOIne JFOObIe
penenTopbl HHCYJUHOBOTO (haKTOpa pOCTa WK JIF0OBIE PeLenTOPHI SIHAEPMAIBHOTO (hakTopa po-
cTa.

4. Koubrorar mo m. 3, B KOTOPOM KJIETKH Paka BBIOpaHBI M3 TPYIIIBI, COCTOSIIEH M3 KIJIETOK
TMM(OMBI, KJIIETOK MUEJIOMBI, KJIETOK MOYEK, KJIETOK paka MOJIOUHOH JKeJe3bl, KIIETOK paka Mmpen-
CTaTeJbHON >KeJie3bl, KJIETOK paka SUYHUKOB, KJIETOK KOJOPEKTaJIbHOIO paka, KJIEeTOK paka ke-
JyJKa, KJIETOK IJIOCKOKJIETOYHOTO paka, KJIeTOK MEJIKOKJIETOUHOT0 paka, KJI€TOK HEMEJIKOKJIETO -
HOT'O PaKa, KJIETOK paKa SUYHUKOB, 3JI0KAYECTBEHHBIX KJIETOK HIIH JIFOOBIX KJIETOK, KOTOPBIE pac-
TYT U JENATCS B HEPETYJIHUPYEMOM, yCKOPEHHOW MaHepe NMPUBOJS K paKy.

5. Konstorar no nmn. 1 unu 4, B KOTOPOM areHT/MOJIeKyJia, CBSA3bIBAIOLIUICS/CBA3BIBAIOILIASCS
C KJIETKOM, MPENCTaBIsieT COOOM aHTUTEN0, BhiOpaHHoe n3 IgG aHTHTENa, MOHOKJIOHAJIBHOTO aH-
tutena win 1gG anTHTENno-nogo6Horo 6enKa, U areHT/MOJIeKyJia, CBA3BIBAIOIINNCS/CBA3bIBAIOINA-
SICS C KIIETKOH, COEPIKUT TUCYIb(PHUIHYIO CBA3b MEKAY JIETKOU LEMbIO U TSKEJIOH LEeTbI0, BEpX-
HIOIO TUCYJIb(UIHYIO CBS3b MEXKIY ABYMSI TSDKEIBIMU LEMSIMU M HIKHIOK TUCYIB(PUAHYIO CBS3h
MEXAY IBYMsI TSDKEIBIMH LIETISIMH, TA€ AUCYNb(GUIHAS CBsI3b BOCCTAHOBJICHA C OOpa3OBaHHEM
napbl THOJIOB.

6.  Konstorar no 1. 5, B KOTOpOM LIUTOTOKCUYECKHE MOJIEKYJIbI B Pa3HbIX CallTax KOHBIOTHPO-
BaHUS MOJIEKYJIbl, CBSI3bIBAIOLIENCS C KJIETKON, MOTYT OTJIMYAThCSA, KOT/AA IUTOTOKCHYECKHE MO-
JIEKYJIbI, COlePIKaINe OJJUHAKOBbIE MITH pa3Hble OMC-IMHKEPHI, MTOCIEI0BATEIbHO KOHBIOTHPYIOT
C MOJIEKYJIOW, CBSA3BIBAIOLIEHCS C KJIETKOM, UM KOTJla pa3Hble [IUTOTOKCUYECKHUE MOJIEKYJIbI, CO-
AepoKale OJHH U T€ JK€ WIH pa3Hble OUC-TUHKEPbI JOOABIISIOT MO3TAITHO B PEAKIIHOHHYIO CMECh

AJisi KOHBIOTUPOBAHUsA, COACPKAIIYIO MOJICKYIJTY, CBA3BIBAOIYHOCA C KJIETKOM.



7. Konstorar no m. 1, umeromuii popmyiny 395a, 395b, mponurOCTpUPOBAHHYIO CIIEAYIO-

LIUMH CTPYKTYpaMu:
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rae m pasHo 0-20, ecniu He yka3aHo B opmyrie; mAb npencrasisier coO0 aHTUTENO, N ONpee-
JIEH TaK JKe, Kak B 1I. 1.

8.  ®dapmaneBTHUECKAS KOMITO3ULMSA, CONIEPIKAINas TeparneBTHIECKH 3((HEKTHBHOE KOIUIECTBO
Mo KpaliHell Mepe OIHOTO KOHBIOTaTa Io M. 1 wiu 7, Wi ero GpapMaleBTUIeCKH TPUeMIIeMON
COJIH, a TaK)K€ HOCHUTEINb, pa30aBUTEIbh WIIM BCIIOMOTAaTEIbHOE BEIIECTBO JIS JICUEHHS WIIH TIPO-
(UITAKTUKY paKa, U ayTOUMMYHHOTO 3a00JIeBaHus, Wi UHQEKITMOHHOTO 3200/ IeBaHMUS.

9. ®dapmaneBTudeckas komnosuuus no 1. 8, conepxkaruas 0,1-300 r/n KOHLIEHTpALUH KOHb-
forata no . 1 unm 7; Oydepnsiii arent ¢ pH ot 4,5 no 7,5 npu xonuentrpaunu 10 MM—500 HM;
0-15% onHoro unu HoJiee MOJUOJIOB, B YACTHOCTH,PPYKTO3Y, MAHHO3Y, MaJIbTO3Y, JIAKTO3Y, apa-
OWHO3Y, KCUJI03Y, pud03y, paMHO3y, raJlakTo3y, MII0KO3Y, caxaposy, Tperajaosy, copoosy, mere-
3UTO3y, paduHO3y, MAHHUT, KCUJINT, 3PUTPUT, MATBTHT, JJAKTHT, S3PUTPUT, TPEUT, COPOUT, TIIHUIIe-
puH unu L-rarokoHar, u ero conu mMetaion; 0—1,0% moBEpXHOCTHO-aKTUBHOTO BEIIECTBA,BbI-
OpanHOTO U3 monucopdara, B YaCTHOCTH, BKJIFOYast ojiucopbara 20, monucopodara 40, monucop-
Oara 65, monucopOara 80, monucopOara 81 wim monucopOara 85), mookcamepa, B YaCTHOCTHUTIO-
nokcamepa 188, momu(3THICHOKCHA)-MONMH(MPONMICHOKCHA)a Wik 1nojiokcamepa 407, monusTu-
JIeH-TIOJUIPOIMIICHTIINKONb; TpuToH; noaemmicynbdart Hatpust (SDS); naypuncynsdar HaTpus;
OKTHJITJIMKO3H]] HATPUS; TAYPHI-, MUPHCTHII-, IMHOJIEWI- WJIM CTeapIicyb(odberanH; naypui-,

MUPUCTUIT-, TUHOJICHUII- UJIU CTCAPUII-CAPKO3HUH; JIMHOJICUJI-, MUPUCTUJI- UJIU LIeTI/IJ'I-6eTaI/IH; Jay-



POaMUIOTIPONHII-, KOKAMHUIOMPOIIII-, JIAHOJICAMUAOPOIUI-, MUPUCTAMUAIONPOTIHI-, MaJTbMH-
JOTPONUJI- WU HW30CTeapaMHUAONPONuiIOeTanH (JIaypOaMHIONPOIIIII); MUPUCTAMUIOMPOIHII-,
MAJIbMHAOTPOTIII- WA U30CTEaPaMHUAONPONTUITUMETHIAMITH; METHJT KOKOJI HATPHSI FJTH METHT
OJIEWJT TaypaT MUHATPUS, NOACIIOSTanH, MOMCIMITAMETHIAMUHOKCH, KOKaMUAOMPOHiIOe-
TauH 1 kokoamdo raunuHat; cepun MONAQUAT™ (u3ocTeapumsTunumunonus stocynbdar);
MOJTUA THJITJIUKOJTh, TIOJUITPOITHIITIIUKONb U COMOJIMMEPBI STHJICHA U npormuieHraukos (Pluronics,
PF68); 0—5 Mr/mi1 aHTHOKCUIAaHTa, BRIOPAHHOTO M3 aCKOPOMHOBOM KHCJIOTHI /WM METHOHUHA;
0-2 MM xenarupyromero aredra, seidpanHoro u3 ATA wmu OI'TK; 0-5% koHcepBaHTa, BbI-
OpaHHOTO M3 OEH3WJIOBOTO CIUPTA, OKTANEHMIIUMETHIOSH3UIAMMOHUNUXIIOPUIA, TeKCAMETOHU-
fxyopunaa, xjopuna OeH3aNIKOHUs, Xjopuaa OeH3eToHwus, ¢peHoa, OYyTHIOBOTO U OEH3MJIOBOTO
CIIMpTA, ATKWINapadeHOB, HATIPUMEP, METHJI UJTH MPOMIINapadeH, KaTexoia, pe30pIHuHa, ITUKJIO-
reKcaHosa, 3-TeHTaHoa Wik M-kpe3ona; 0—5% cBOOOIHONW aMUHOKHUCIIOTHI; U/ MU TOHU3UPYIO-
Wi areHT, BBIOPaHHBIN U3 MAHHUTA, COPOUTA, alleTaTa HaTpus, XJIopuaa kanus, ocdara HATpUs,
docdara kamus, TpuHaTpuiinurpaTa win NaCl 11 KOHTPOJISI OCMOTHYECKOTO aBJIEHUS OT OKOJIO
250 no 350 MOcM KOHEUHOTO COCTaBa.

10. ®dapmaneBTHUECKass KOMIIO3ULHS MO M. 8 Wi 9, coneprkamasicst BO iakoHe, OyThIIKE,
MPeIBAPUTEILHO 3aNIOTHEHHOM IIMPUIIE WK NPEABAPUTEIHLHO 3aTIOTHEHHOM IIMPUIE ¢ ABTOMH-
JKEKTOPOM, B BUJI€ PACTBOPa WJIH JIMO(PHIIN3HPOBAHHOTO TBEPIOTO BEIIECTRA.

11. Konstorar no mm. 1 wmu 7 iy ero (apManeBTHUECKasi KOMITO3UIHSA 110 11. 8 miu 9, obnana-

IOLUI aKTUBHOCTBIO B OTHOLIEHUM YHUUTOXXEHHUs KJIETKHU in Vitro, in vivo WM €X Vivo.
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