202090087 A2

(19) EBpa3unckoe 2 202090087 13 A2
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61K 31/00 (2006.01)
2020.11.30
(22) [ata nonaum 3aaBku
2016.03.07
(54) 1,2,4-OKCAIUA3OJIBHBIE U TUAIUA3ZOJIbHBIE COEJUHEHUSA B KAYECTBE
NMMYHOMOIYJISITOPOB
(31) 1178/CHE/2015; 1180/CHE/2015 (72) Waobperatens:
(32) 2015.03.10 Cacuxymap Iorraitnn FoBunaan
(33) IN Haup, Pamauanapa Mypaaunaxapa,
(62) 201791626; 2016.03.07 Hapemamaenamiu Curxapamas Cerru
(71) 3assurens: Cynapcxan (IN)
AYPUIXKEH JUCKABEPU (74) Mpencrasurens:
TEKHOTO/KUC TUMUTEL (IN) TaroeprenoBa M.M., Tar6eprenona A.T.
(KZ)
(57) Hacrosmee nzodperenne oTHoCUTCS K 1,2,4-0KCaIMa30IbHBIM M THATMA30BHBIM COSTUHEHUAM GOPMyJTbI

(I) 1 MX TPUMEHEHHUIO JUIsi UHTUOUPOBAHUS CUTHAIBLHOTO ITyTH 3apOTrPaMMHUPOBAHHON THOSIH KIETKU
1 (PD1) w/mnmm i Je4eHUs HAPYIICHUH ITyTeM HHTHOWPOBAaHHSA WMMYHOCYIPECCHBHOTO CHTHANA,
unaunupoBantoro PD-1, PD-L1 unu PD-L2.

vV L8006070C



1,2,4-OKCA/IHA30OJIBHBIE U TUANUA3OJIBHBIE COEJJUHEHUSA B KAYECTBE
HUMMYHOMOAYJATOPOB

Hacrosiimas 3asBka ucnpamuBaeT NPUOPUTET HA OCHOBAHUM NPEABAPUTEIBHON 3asBKU
Wupun Ne 1180/CHE/2015 r., moganno# 10 mapra 2015 ., u npexBaputenpHOi 3asBku MHanu
Ne 1178/CHE/2015 r., momannoii 10 mapra 2015 r.; omucaHWs KOTOPBIX BKJOYEHBbI B

HACTOSALINI TOKYMEHT MTOCPEACTBOM CCBUIKH BO BCEH MOIHOTE.
OBJIACTb TEXHUKH

Hacrosimee wu3obperenne otHOcUTCsS K 1,2,4-0KCanuaszojibHBIM W THATUA30JbHBIM
COCAUHCHUAM W HUX TMPOHU3BOAHBIM, MNOAXOAAINM I TEPANCBTUYCCKOIO INPUMECHCHHSA B
Ka4ecTBe HMMMYHOMOAYJSTOPOB. HM300peTeHne Tak»e OTHOCHTCA K (hapMaleBTHUECKHM
KOMIIO3ULUAM, COACPKALUM 1,2,4-0Kca):[1/1a30anble U TUAAUA30JIBHBIC COCAUHCHHUA U HX

IIPOU3BOJHbIE.
YPOBEHb TEXHUKH

benok 3anporpammupoBaHHoii rudenu kietok-1 (PD-1) siBnsieTcst uieHOM HanceMeincTra
CD28, xoropblii mnepeAaér OTpULATENbHblE CUTHAlbl IPU B3aUMOAEWCTBUU C JIBYMs €ro
muraggamu PD-L1 nmu PD-L2. PD-1 u ero auranibl IUPOKO 3KCIPECCUPYIOTCS U MPOSBIISIOT
Oosee MMUPOKUNA CIIEKTP UMMYHOPETYJIATOPHBIX POJiel B aKTUBALMU U TOJEPAHTHOCTHU T-KJIETOK
no cpaBHeHuro ¢ apyrumu wieHamu CD28. PD-1 u ero nuraHabl y4acTBYHOT B OCJIa0NE€HUH
MH(PEKINOHHOTO MMMYHHUTETa W OIYXOJEBOr0 MMMYHHUTETa U CHOCOOCTBYIOT XPOHHYECKOH
UH(PEKIUH U TPOrPECCHPOBAHMIO OMyXOjH. buosoruueckoe 3Hauenue PD-1 u ero juranma
YKa3bIBa€T Ha TEPANeBTUYECKUN MOTEHLHMAN MaHunyasiuuu ¢ nyrém PD-1 B oTHOleHuu
paznnuHbIX 3a0oneBanuii yenoseka (Hyun-Tak Jin, et al., Curr Top Microbiol Immunol. (2011);

350:17-37).

AxtuBaimst W AUCOYHKOHMS T-KJIETOK 3aBHUCHT OT TNPSMBIX M MOIYJHUPOBAHHBIX
peuenTopOB. OCHOBBIBAsICb Ha HX q)YHKHHOHaHbHOM BBIXOOHOM CUTHAJIC, MOJICKYJIbI
COBMECTHOH CUrHajusanuui MOryT OBITh pa3acyi€cHbl Ha KOCTUMYJATOPBI U KOI/IHFI/I6I/ITOpr,
KOTOpBIE MOJIOKUTENBHO M OTPULATEIBHO PETYIUPYIOT MPAMMUHT, pocT, AupHepeHUnpoBKy H
¢ynkunonanpHOe co3peBanue T-knerounoro oreera (Li Shi, et al., Journal of Hematology &

Oncology 2013, 6:74).

TepaneBTuueckue aHTHTENA, KOTOPble OJOKMPYIOT KOHTPOJIBHYIO TOYKY MyTH Oejka
3anporpammupoBanHoi rudenu-1 (PD-1), npemoTBpaiiaroT NOHIKAOIYIO perynsanuio T-

KJIETOK ¥ CTUMYJIMPYIOT MIMMYHHBIE peakiuu MpoTuB paka. Hexoropeie narnourops mytu PD-1
1



MPOAEMOHCTPUPOBAIN YCTOMUMBYK) aKTMBHOCTh HAa PA3HbIX dTanax KJIMHUYECKUX HCHBITAHUN

(RD Harvey, Clinical Pharmacology & Therapeutics) .

3anporpammupoBanHast rubenp-1  (PD-1) sABnsercs  kopeuenTopoM,  KOTOPBIH
sKcrpeccupyercs npeumyiiectBeHHO T-kierkamu. CssizbiBanue PD-1 ¢ ero nurannamu PD-L1
win PD-L2 >xku3HEHHO BaxXHO sl (U3HOJOTMYECKOW PperyjsiiMd HUMMYHHOH CHCTEMBL.
OcHOBHOHM (DYHKLMOHAJIBHON pOJNBEO CUTHAJNBHOTO TyTh PD-1 siBisieTcss WHrUOMpOBaHHE
ayTOPEaKTHBHBIX T-KJIETOK, KOTOpBIC CIY)KaT Ui 3aIUThl OT ayTOMMMYHHBIX 3a00JI€BaHUII.
Takum oOpa3om, ycrpanenue mnytd PD-1 MoOXeT NpUBECTH K pPa3pyLICHHIO HMMYHHOM
TOJIEPAHTHOCTH, YTO B KOHEYHOM MTOr€ MOKET IPUBECTH K PA3ZBUTHIO MAaTONE€HHOTO
ayTouMmyHuTeta. M1 Ha000pOT, OMyXOJeBble KIETKH MOTYT WHOIZA KOONTHPOBaTh MyTh PD-1
IUISl BBIXOJA U3 MEXaHW3MOB MMMYHHOTO Hazazopa. Takum oOpasom, Omokana mytu PD-1 crana
NpUBJIEKATEIbHON MULIEHbIO B Tepanmuu paka. CoBpeMeHHbIe IOAXOAbl BKJOYAIOT IIECThb
areHTOB, KOTOpBIE TPEACTaBIAOT coboit  smbo PD-1, mmbo PD-L1 HaneneHHsle
HENTpaM3yIOLINe aHTUTENa UK ciuThle Oenku. B HacTosee Bpemst mpoBoauTcst Oosee copoka
KIMHUYECKUX UCIBITAHUH, YTOOBI JIydIe ONpefenTh posib Onokanasl PD-1 B pa3nuuHbIX THIAX

omyxoneii (Ariel Pedoeem et al., Clinical Immunology (2014), 153(1), 145-152).

B wmexnynapomHbix 3asBkax W02002086083, W02004004771, WQO2004056875,
W02006121168, WO02008156712, WO02010077634, WO0O2011066389, W02014055897 wu
WO02014100079 coobmaercs o PD-1, PD-L1 wuHruOupyoomux aHTUTENaX W/WIH Crocodax
uneHtudukaunu Takux anturena. Kpome Ttoro, B marentax CILIA, takux xak US8735553 u
US8168757, coobmaercss o6 uHrubupyroumx anturenax PD-1 wiu PD-L1 w/unu cautbix

Oenkax.

Kpome Toro, B MexayHapoasbix 3asBkax WO02011161699, W02012168944,
WO02013144704 u WO2013132317 coobmaercs o0 nenTuaax WA MNENTUIOMHUMETHUUECKUX
COEIMHEHUSIX, KOTOPbIE CIOCOOHBI TIONABJSATh W/WJIM WHTHOMPOBATh CUTHAIBHBIA MYyThb

3amporpaMmmupoBaHHoi rudenu kierok 1 (PD1).

Tem He wMeHee, cymecTByeT MNOTPEOHOCT, B Oojiee AaKTHUBHBIX, JIYYIOUX W/ WA

CEJIEKTUBHBIX MMMYHOMOAYJIATOpax nmytu PD-1.
CYINHOCTD U30BPETEHUA

B Hacrosimem wu3oOpereHun mnpenioxensl 1,2,4-0Kcanua3oNbHblEe U THAAHA30JIbHbIE

COeNUHEeHNs] W UX (papMALEBTUYECKU MPUEMIIEMbIEe COJIM WJIH CTEPEOM30OMEphL Y Ka3aHHbIE



COEAMHEHUs]  CIOCOOHBI  TMOMABIATH  W/WIM ~ HWHTHOMPOBaTb  CUTHAJBHBIA — IyTh

3amnporpammupoBaHHoi rudenn kiertok-1 (PD1).

B onHOM acnekrte B HacrosimieM H300peTeHHH MpemioxeHbl 1,2,4-okcaaua3oybHble U

THAUA30JIbHBIEe coenuueHus popmynsr (1)

@

WIH UX (hapMaLleBTHYECKH MPUEMJIeMasi COJIb HJTH CTePEOH30Mep; I1e,
----- MIPEICTaBIISIET COOOM HEOOsI3aTENbHYIO IBOWHYIO CBSI3b;,
X npencrasisier codoit O wnu S;

R, u R; He3aBHCUMO mIpencTaBisiFoT OO0 OOKOBYIO LieTTb AMUHOKHUCIIOTHI MUIH BOAOPOL,
(C1-Co)anxun, (Cy-Celankenmn, (C,-Colankuumn wimn mukiaoankwr, rae (C-Celankwmr, (C,-
Co)ankennn, (C,-Ce)alKMHUI Y HUKJIOAJKWI HEOOs3aTeNbHO 3aMeIleHbl OOHUM WJIH OoJjiee
3aMEeCTHUTEJISIMK, BBIOPAHHBIMH M3 aMHHO, aJIKUJIAMUHO, alUJIAMHUHO, KapOOHOBOW KHCIIOTBI,
kapOokcuiara, CIOKHOro 3¢pupa KapOOHOBOH KHCIIOTHI, THOKApOOKCHIIATA, TUOKUCIOTHI, -
CONR,Rg ruipokcH, IUKIOATKIIIA, (LIUKIOATKII)AJIKIIIA, apHia, apUIajIKiIa, FeTepOLHMKIIIIA,
(reTeporuKaMIT)aiKuIa, rerepoapuia, (rerepoapwiajikuia, ryanuauHo, -SH wu -S(amkwmn);
HEOOsI3aTeNHbHO TI€ [UKIIOAJKHIII, apUJI, TETEPOLIMKIIHI U T€TEPOAPHIT AOMOJHUTEIHHO 3aMEIIEHbI
OMHUM WM OOJiee 3aMECTUTENSIMH, TAKUMH KaK THAPOKCH, aJKOKCH, TajiOreH, aMHUHO, HHUTPO,
[[UAHO WJIM aJKWI, U HeoOs3atenbHO rae asa win Tpu atoma yriepoaa (C,-Celankuna, (C,-
Co)ankennna unmn (C,-Ce)ankuannaa oOpa3yrOT 4acTh 3-7-4J€HHOTO KapOOIMKIMYECKOTO WJIH

reTepOLUKINIECKOTO KOJIbIIa (TAKOT0 KaK [UKJIOOYTHIIOBOE UTH OKCHPAHOBOE KOJIBLIO),

R; npencrasisier coboit Bonopoxn, -CO-[Aaal]n, [Aaal]y, [Aaal]n-CO-[Aaal]m, -S(O),-
[Aaal]y, -CONR;Rg -COR, -SO;R, (C-Cg)anxun, (C,-Ce)ankenun mnu (C,-Ce)ankuHui, rae
(C1-Co)anxmn, (C,-Co)ankenun u (C,-Ceo)ankuHmn He0Os13aTeIbHO 3aMEIIeHbl OTHUM WJIH OoJjiee
3aMECTUTEJISIMH, BBIOPAHHBIMU U3 aMUHO, aJIKIJIAMUHO, ammiamMuno, -COO-ankui, kapOoHOBOMH
KUCIIOTHI, KapOokcuiarta, TuokapOokcmiata, THOkuCnoTel, -CONR;Rg ruppokcu, apwuia,

apuJIaKuiIa, LIUKJIOAJIKHUIIA, reTepOLUKIINIIA, reTepoapuia, (UMKJIOATIKMIT)aJIKHUJIA,



(rerepouunkimn)ankuia, (rerepoapuin)ankuia, ryannanso, -SH u -S(ankwin); Heobs3aTenbHO rae
LIMKJIOAJIKILI, apPIJI, TETEPOLIHKIIIII U FeTepOapil AOMOJHUTEIBPHO 3aMEIIeHbl OXHUM HiH OoJiee
3aMECTUTCIISIMU, TaAKMMHU KaK THAPOKCH, AJIKOKCH, T'dJIOIC€H, aMWUHO, HUTPO, HUAHO WJIK AJIKWUJL,
HeoOsi3aTenbHO e nBa wiu Tpu aroma yriaepona (C,-Ce)ankuna, (Cy-Ce)ankenuna wnu (Cs-
Ces)ankunmna oOpas3yroT 4acThb 3-7-4JIEHHOro KapOOILMKJINYECKOrO HIIM TeTePOLUKINYECKOTO

KOJIbLIA (TAKOTO KakK IUKJIO0YTUIIOBOE HIIU OKCHPAHOBOE KOJIBIIO);
R4 1 Rs HE3aBUCHUMO MPENCTABISIIOT COOOM BOJOPO UIIH OTCYTCTBYIOT;,

R¢ mnpencraBisier co0Oii BOHOPOM, aNKWJ, AaiKEHWJ, AaJKWHWI, AapajiKwil, apwui,
reTepoapankui, TeTepoapuil, MHUKJIOATKWI, (IUKJIOAJKHUI)AIKWI, aMHUHO, aMHUHOAJKHII,
TUAPOKCUANIKII, ANKOKCHAJNKMWI, auni, [Aaa2],, -CO-[Aaa2],, [Aaa2],-CO-[Aaa2], nmu -S(O)p-
[Aaa2]y;

R; u Rg HezaBucumo npencrapisitoT codoit Bogopon, (C-Ce)ankui, (C,-Ce)ankenun, (C,-
Co)ankunamn, apun win rerepounkyiwi, rae (Ci-Ce)ankmn, (Cy-Celankenun u (Cy-Ce)ankunm,
apul U TETePOLUKIMI HeoOsS3aTebHO 3aMeLIeHbl OJHUM MM OoJjiee 3aMECTUTEISIMH,
BBIOpAHHBIMU M3 TaJIOr€Ha, TUAPOKCHIIA, AMHHO, HUTPO, LIMAHO, IUKJIOATKUJIA, T€TEPOIMKIINIIA,
rerepoapmiia,  apwia, TyaHUAUHO, (UUKIOATKUN)ANKWia,  (TeTepOLUKIWI)AIKWiIa |
(rerepoapun)ankmi, HeoOsi3atenpbHO rae nsa win Tpu aroma yriepoma (Ci-Ce)amkuma, (Co-
Co)ankennna umn (C,-Ce)ankunuia oOpa3yOT 4acTh 3-7-4JEHHOTO KapOOIMKIMYECKOrO WJIH

reTEPOLUKIIMNICCKOTrO KOJIbIa (TaKOFO KakK LII/IKJ'IO6YTI/IJ'IOBOG NJIM OKCUPAHOBOEC KOJ'IbLIO);

anbTepHaTUBHO, R7 1 Rg COBMECTHO aToMOM a30Ta, K KOTOPOMY OHHU NPHUCOEIHUHEHBI,
00pa3yroT  HeoOsI3aTeNbHO  3aMEIIEeHHOe  3-7-4JIeHHOE  KONbLo,  coaepskamee  0-2
JOTIOJTHUTENIBHBIX TeTepoaToMa, He3aBUCHMO BbiOpaHHBIX M3 N, O u S B mo00ii cTaOWIbHOM
KOMOWHALINY, TIe HeOoOs3aTeNbHbI 3aMECTUTENIb B KAKIOM Cliydyae BhIOPAH W3 THAPOKCUIIA, -

COOH, -COO-ankuna, amuia, rajoreHa, aMiMHO, HUTPO U LIUAHO;

[Aaal] wu [Aaa2], He3aBUCUMO B KaXKAOM Ccliydae, TNpPEACTaBisieT coOou
AMHUHOKHCJIOTHBIN OCTAaTOK; I'AC C-KOHL[eBaﬂ Kap6OKCI/IJ'IbHa$I rpymnmna aMUHOKUCJIOTHOI'O OCTaTKa
npencrasisier coboit ceobomnyro C-koHueByr kapOokcunehyto rpymmy (-COOH) wmm
MonupuuupoBaHHYE C-KOHLEBYIO KapOOKCHIIbHYIO Tpymnmy © N-KOHLIEBas aMHHOTPYIINA
AMUHOKHCIIOTHOTO OCTaTka mpeAcTaByisier coboit  cBobonmubiii  N-konen (-NH;) wm

MOAN(PUIUPOBAHHYIO N-KOHLIEBYIO aMHUHOTPYIIITY;



R, mpencrasiisier co0oit BOOOPON WK QJIKWII, aJIKEHWI, aKUHWJ, alWj, apajKul, apwll,
reTepoapaliKii, TeTepOapml, UKIOATKIIL, (LIUKIOATKUI)AJIKAI, aMUHOAJIKIII, TUAPOKCHAIKUI

WK aJIKOKCHUAJIKHUIT,

Ry, mpencrasnisier coO0l BOIOPOA WM aNKWJI, aJKEHW, aJIKMHWI, alliJl, apaJIKUJI, apwll,
reTepoapaNIKII, TeTepOAPUI, LIUKIOATKII, (LMKIOATKIII)AIKIAI, aMHHOAIKHUI, THIPOKCHUAIKII
WM aKOKCHAJKUJI, Wik Ry U Ry, BMecTe ¢ aToMaMu, K KOTOPbIM OHHU NMPHUCOEAMHEHbBI, MOTYT
00pa30BBIBATh MUPPOJUANH WM MUMEPUINH, HEOOs3aTeIbHO 3aMelleHHbIi OMHON win Ooyee

IPyINaMH, HE3aBHCUMO BBIOPAHHBIMH U3 THIPOKCHUIIA, TAJIOT€Ha, aMUHO, [IMAHO U AJIKUJIA;

R, mpencrassier coboii (C-Ce)ankui, MUKIOATKII, apUJI, TETEPOLIMKIIAI HIIA T€TEPOAPIL;
rae  ykasaHHbll  (C1-Ce)asKui, LUKIOANKWJ, apwi, TeTePOLUKINI HWIH TeTepoapu
HeoOsI3aTeNIbHO 3aMeEIleH OIHUM WM 0Oojiee 3aMECTHTENSIMH, BBIOPaHHBIMU W3 KapOOHOBOW
KUCJIOTBI, THAPOKCHJIA, aKHUJIA, aJJKOKCH, aMHHO, aJKHJIAMUHO, allIJIAMUHO, 3(upa KapOOHOBOM
KUCJIOTHI, LMKJIOAJTKHUJIA, reTePOLIUKIINIIA, reTepoapuIa, (LMKJIOAJTK T )aJIKHJTa,

(TeTepOLMKJIIIIT)aJIKIIIA WK (TeTEPOapIL )aIKIIa,
m M N HE3aBUCUMO MPENCTABJISIFOT COOOM LiejIble Yncia, BeiOpaHHble u3 1 - 3;
p npencrapisieT coOoH 1es1oe Ynciio, BeiOpanHoe u3 1 - 2;

npu ycnoBuH, 4to R He mpexncrasisier coboit Ookosyro menb Ser mnmu Thr, xorma R,
npezacrasJsier coboi 6okoByro uenb Asp, Asn, Glu uwnu Gln, R3 npencrasnser coboii Bogopox, -
CO-Ser mwmu -CO-Thr, R¢ mpencraBisier coOol BOAOPOA, aikui Wil ammn U R, u Ry

NPEACTABJISIIOT COOO0M BOIOPOI.

B npyrom acnekte B HACTOsIIEM HW300pPETEHHHM TMPEUIOKEH CIIOCO0 TMONydYeHHsI

coequHeHuit Gopmybl (1) wiu ero papmManeBTUYECKU MTPUEMIIEMO COJIA WU CTEPEOU30MEpa.

B pononHHWTENBHOM ~— acmekTe B HACTOSIIEM — M300PETeHHH  MPEIJIOXKEHBI
dapmanieBTHYECKHE KOMIIO3MLIMH, coiepkamue coenuHeHne ¢opmyasl () wumm  ero
dapmaneBTHYECKH TPHEMIIEMYIO COJIb WM CTEPEOM3OMEpP M CIOCO0 TONydeHUs] TaKux

KOMITO3ULIUH.

B eme onHOM acriekTe B HACTOSINEM H300pPETEHWH MPEIIOKEHBI CIIOCOOBI BBEICHHUS
coequHenus: ¢popmyinl (I) wm papmaneBTHYECKH MPUEMIIEMON COJIU WJTH CTepeor3oMepa st
NIOJABJICHUSI W/ UM WHTMOMPOBAHUS CUTHAJIBHOTO My TH 3aIPOrpaMMHUPOBAHHON rHOEH KJIeToK 1
(PD1). Hampumep, yka3aHHbIE COE€AMHEHHUS MOTYT OBITh HMCIIOJNB30BAHbI JUIS JICUEHHS] OIHOTO
i Oosee 3a00€BaHNMN, XapaKTEPU3YIOLINXCS HAPYIIEHHON MIIM HeXeaTeIbHON aKTHBHOCTBIO

cur"asibHoro nytu PD1.



IHOAPOBHOE OITMCAHUE U30BPETEHUA

B Hacrosmem uzoOpereHun mnpenoxenbsl 1,2,4-0Kkcanua3zonbHble U THAAHA30JIbHbIE
COEMHEHUs] U UX NPOU3BOAHBIE B KAaueCTBE TEPANEBTUYECKUX AareHTOB, MOAXOASIIMUX IS
JI€YCHUs] HApPYLUICHUIH MOCPEACTBOM HMMMYHOCTUMYJISILIMY, BKJIOYANOIEH WHruOUpOBaHUE
UMMYHOCYIIPECCUBHOIO curHana, uaayuuposanHoro PD-1, PD-L1 unu PD-L2, u tepanuu, B

KOTOPBIX IMIPUMCHAOTCA YKAa3aHHbIC COCIUHCHUS.

Kaxxnplit BapuaHT peanu3aluyl NPeACTaBlieH Ui TOSCHEHHs W300peTeHHs, a He I
orpaHuyeHust n300pereHus. PakTUYECKH, CIIEUANTUCTAM B TaHHOUM 00acTH OyneT MOHSITHO, Y4TO
paSJ'II/ILIHbIe MOL[I/I(bI/IKaL[I/II/I )51 BapI/IaL[I/II/I MOFYT 6I:>ITI:> COCJIaHbl OJIs COGHHHGHHﬁ, KOMHOSI/IL[I/II\/‘I )51
croco0OB, OMHMCAHHBIX B HACTOSIIEM IOKyMeHTe, 0e3 oTxoma OT oObeMa WM CyIHOCTH
uzobpereHusi. Hampumep, mNpuU3HAKH, NPOWJUTIOCTPUPOBAHHBIE WJIM OIMUCAHHBIE KaK 4YacTh
OJTHOTO BapUaHTa peaji3aliy, MOTYT OBITh IPUMEHEHBI K JPYrOMY BapUaHTy peau3aliiul s
MOJlyYeHUs] elle OJHOrO BapHWaHTa peanu3anud. TakuM o0pa3oM, NPEAToNaraeTcsi, 4YTO
HaACTOsLICE 1/1306pereHI/Ie BKJIOYACT TaKHUEC MOI[I/I(bI/IKaL[I/II/I u BapI/IaHTbI U UX SKBUBAJICHTHIL
I[pyrI/Ie O6’beKTbI, l'[pI/I3HaKI/I 1 ACIIEKTHhI HACTOALIECTO I/1306peTeHI/I$I paCKprTbI UJIN OUE€BUOHBI U3
crenyromero noapodHoro onucanus. Crnenuaniucty B JAaHHOH 00JIaCTH TOJDKHO OBITh TIOHSITHO,
YTO HACTOsLICE O6CY>KI[€HI/IG SABJISICTCSA ONMUCAHUEM TOJIBKO HpI/IMeprIX BapI/IaHTOB peam/lsaul/m
U HE OOJIDKHO HCTOJKOBBIBATBHCSA Kak OFpaHI/ILIeHI/Ie 60.]'[66 LHI/IpOKI/IX ACIIEKTOB HACTOALICIO

n300peTeHus.

CoriacHO HEKOTOPBIM BapHAHTaM PeaM3aLUN B HACTOSIIIEM U300pETEHUH TPEAIONKEHBI

coenunenus popmyusr (I):

@

WM uX GapMarieBTUYeCKH puemMyieMasi COJib UJIH CTEPEOU3OMED; TIE,
----- MPEICTaBIISIET COOOM HEOOsI3aTENbHYIO IBOWHYIO CBSI3b;,

X npencrasnsier codoit O unu S;



R; u R, He3aBHCUMO TIpenCTaBIsIIOT OO0 OOKOBYIO LieTTb AMUHOKHUCIIOTHI WUTH BOAOPOL,
(Ci-Co)anxmn, (Cy-Ce)ankenun, (Ci-Celankunmn wim mukiaoankwr, rae (C-Celankwmr, (C,-
Co)ankennn, (C,-Cg)alKMHUI Y HUKJIOAJKWI HEOOs3aTeNbHO 3aMeIleHbl OOHUM WJIH OoJjiee
3aMEeCTHUTEJISIMK, BBHIOPDAHHBIMH M3 aMHHO, aJKUJIAMUHO, ALUJIAMHUHO, KapOOHOBOHM KHCIIOTBI,
kapOokcuiara, CIOKHOrO 3¢upa KapOOHOBOH KHCIIOTHI, THOKApOOKCHIIATA, TUOKUCIOTHI, -
CONR7Rg rupokcu, HUKIOANKUIIA, (LUKIOATKIUI)AKWIIA, apyiia, apHIaIKIIa, TeTePOIUKIINIIA,
(reTeporuKaMT)aiKuIa, rerepoapuia, (rerepoapwi)ajikuia, ryaHuauHo, -SH wu -S(amkwmn);
HeO0sI3aTeNbHO T/I€ [UKIIOAJKHIII, apHJI, TETEPOLIMKIIUAI U T€TEPOAPHIT AOMOJHUTEIHHO 3aMEIIEHbI
OMHUM WK OOJiee 3aMECTUTENISIMH, TAKUMH KaK THAPOKCH, aJKOKCH, TajIOreH, aMUHO, HHUTPO,
[[UAHO WJIM aJIKWI, U HeoOs3aTenbHO rae aa win Tpu atoma yriepoaa (C-Ce)ankuna, (C,-
Co)ankennna umn (C,-Ce)ankuaniaa oOpa3yrOT 4acTh 3-7-4JEHHOTO KapOOIMKIMYECKOTO WJIH

reTepPOLIMKINIECKOTO KOJIbIIa (TAKOT0 KaK [UKJIOOYTHIIOBOE UTH OKCHPAHOBOE KOJBIIO),

R3 mpeacrasnsier codoii Bonopon, -CO-[Aaal ]y, [Aaal]m, [Aaal]n-CO-[Aaal]m, -S(O)p-
[Aaal]m, -CONR7Rg -COR., -SOsR, (Ci-Ce)ankun, (C,-Colankernn umn (C,-Ce)ankuHum, rae
(C1-Cg)anxmi, (C,-Co)ankenun u (C,-Ceg)ankuHmn HeoOs13aTeIbHO 3aMEIIeHbl OTHUM W OoJiee
3aMECTUTEJISIMH, BIOPAHHBIMH U3 aMUHO, JIKWJIAMUHO, anujiaMuHo, -COO-ankmia, kapOooHOBOM
KUCIIOTBI, KapOokcunata, THOKapOokcunara, THOkHCIOTh, -CONR-sRg rumpokcu, apwuia,
apuJIaNIKuIIa, LUKJIOAJIKUJIA, reTePOLMKIINIIA, rerepoapuia, (UMKJIOATIKUIT)aJIKHJIA,
(reTepouukimn)ankuia, (rerepoapun)ankuia, ryanuanno, -SH u -S(ankuin); HeoOs3aTenbHO rae
LUKJIOAJIKUJI, apWJI, TETEPOLIMKIIII M TeTepoapuil AONOJHUTEIbHO 3aMeIIeHbl OJHUM Win Oolee
3aMECTUTEJISIMH, TAKMMHU KaK THAPOKCH, aJIKOKCH, Tajiore€H, aMHHO, HUTPO, LHAHO WJIA AJIKUJL,
HeoOsi3arepbHO e asa i Tpu aroma yriepona (Ci-Ce)ankuna, (Cy-Ce)ankennna wmu (C,-
Co)ankuamia oOpa3yloT 4HacTh 3-7-4JI€HHOTO KapOOLMKINYECKOTO WIIM T'eTePOLMKINYECKOTO

KOJIbIIA (TAKOTO KaK [UKJIOOYTUIIOBOE MII OKCHPAHOBOE KOJIBIIO),
R4 1 Rs HE3aBUCHMO MPenCTaBIISIOT COOOH BOJOPO HITH OTCYTCTBYIOT;

Re¢ mnpencraBisier co0Oil BOAOPOM, aNKWJ, AaiKeHWJ, AaJKWHWJI, Aapajikwi, apul,
reTepoapankuil, TeTepoapuil, MUKJIOATKWI, (LUKIOANKWI)AIKWI, aMUHO, aMHUHOAJKUII,
TUIPOKCHANIKIII, AJIKOKCHANKWI, aiui, [Aaa2],, -CO-[Aaa2],, [Aaa2],-CO-[Aaa2], umu -S(O),-
[Aaa2]y;

R7 u Rg HezaBucumo npencrapisitoT codoit Bogopon, (Ci-Ce)ankui, (C,-Ce)ankenun, (C,-
Ce)ankunamn, apwn wim rerepounkiiwi, rae (Ci-Ce)ankmn, (Cy-Celankenmn u (Cy-Ce)ankunm,
apuyl M TeTepOLUKIMI HeoOsS3aTeNbHO 3aMeLIeHbl OJHUM MM OoJjiee 3aMECTHTENSMH,
BBIOpAHHBIMH M3 TaJIOT€HA, TUAPOKCHIIA, AMHHO, HUTPO, LIMAHO, LHKJIOATKUJIA, TeTEPOLMKIINIIA,
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rerepoapmiia,  apwia, TyaHUAUHO, (UUKIOATKUN)ANKWia,  (TeTepOLUKIWI)AIKWiIa |
(rerepoapun)ankmia, Heobs3aTenbHO rae nsa wim Tpu atoma yriepona (C-Celankuna, (Co-
Co)ankennna umn (C,-Cg)ankununa oOpa3yrOT 4acTh 3-7-4JEHHOTO KapOOIMKIMYECKOTO WJIH

reTCPOLUKIIMICCKOrO KOJIbIa (TaKOFO KakK I_II/IKJ'IO6YTI/IJ'IOBO€ WM OKCUPAHOBOE KOJ'IbLIO);

anbTepHaTUBHO, R7 1 Rg COBMECTHO aToMOM a30Ta, K KOTOPOMY OHHU NPUCOEIUHEHBI,
00pa3yrloT  HeoOs13aTebHO  3aMEIIeHHOe  3-7-4JieHHOe  KONblo,  coaepskamee  0-2
JOTIOJTHUTENIBHBIX TeTepoaToMa, He3aBUCHMO BbiOpaHHBIX M3 N, O u S B m000#i cTaOWIbHOM
KOMOWHALIMY, TIe HeOoOs3aTeNbHbI 3aMECTUTENIb B KAKIOM Cllydyae BbIOpaH W3 THAPOKCUIIA, -

COOH, -COO-ankuna, amuna, rajoreHa, aMiMHO, HUTPO U LIUAHO;

[Aaal] wu [Aaa2], He3aBUCUMO B KaXJAOM Cjy4ae, TNpPEACTaBisieT coOou
AMHUHOKHCJIOTHBIN OCTAaTOK; I'AC C-KOHL[eBaﬂ Kap6OKCI/IJ'IbHa$I rpymnmna aMUHOKHUCJIOTHOI'O OCTaTKa
npeacrasisier coboil cBobomnyro C-koHueByr kapOokcunbHyto rpymmy (-COOH) wmm
mMoauduuupoBaHHyr0 C-KOHIIEBYIO KapOOKCHIIbHYIO rpynny u N-KOHLIEBas aMHHOTPYIINA
AMUHOKHCIIOTHOTO OCTaTKa mpeAcTaByisieT coboit  cBobonmubiii  N-konen (-NH;) wm

MOAN(PUIUPOBAHHYIO N-KOHLIEBYIO aMHUHOTPYIIITY;

R, npexncrasyisier co0oit BOOOPON WK AJIKWII, aJIKEHWI, aIKWHWJ, allWj, apajiKuil, apwll,
reTepoapaliKiii, TeTepOapml, UKIOATKI, (LIUKIOATKWI)AIKAI, aMUHOAJKIII, TUIPOKCHATIKUI

WK aJIKOKCHUAJIKHUIT,

Ry, mpencrasnisier coO0l BOIOPOA WM aNKWJI, aJKEHWI, aJIKMHUI, alliJl, apaJIKUJI, apull,
reTepoapaNIKII, TeTepOaAPU, LIUKIOATIKII, (LHUKIOATKIII)AIKNAI, AMHHOAIKHUI, THIPOKCHUAIKII
WM aJKOKCHANKWT, Wik Ry, u Ry, BMecTe ¢ aToMamu, K KOTOPbIM OHU MPUCOETUHEHBI, MOTYT
00pa30BBIBATh MUPPOJUANH WJIM MUMEPUINH, HEOOs3aTEIbHO 3aMelleHHbIi OMHON win Ooyee

IPyINaMH, He3aBHCUMO BBIOPAHHBIMH U3 THIPOKCHUIIA, TAJIOT€Ha, aMUHO, [IMAHO U AJIKUJIA;

R mpencrassier codoii (C-Ce)ankui, MUKIOATKII, apUJl, TETEPOLIMKIIAII HIIA T€TEPOAPIL;
rae  ykasaHHbll  (C1-Cg)asKui, LUKJIOANKWJ, apwil, TeTePOLUKINI WM TeTepoapui
HeoOsI3aTeNbHO 3aMeIleH OIHUM WM 0Oojiee 3aMECTHTENsIMH, BBIOPAaHHBIMU W3 KapOOHOBOW
KUCJIOTBI, THAPOKCHJIA, KA, aJJKOKCH, aMHHO, aJKHJIAMUHO, allIJIAMUHO, 3(upa KapOOHOBOM
KUCJIOTHI, LMKJIOAJIKUJIA, reTePOLIUKIINIIA, reTepoapuIa, (LUMKJIOAJTKIIT )aJIKHJTa,

(TeTepOLMKJIIIIT)aJIKIIIA WTH (TeTEPOAPILI )aIKIIA,
m U N HE3aBUCUMO MPENCTABJISIFOT COOOM LiesIble Yncia, BeiOpaHHble u3 1 - 3;

p mpencrapisieT coOOH 1es1oe Yncio, BeIOpanHoe u3 1 - 2;



npu ycnoBuH, 4to R He mpexncrasisier coboit OGokosyro menb Ser wim Thr, xorma R,
npencrasisier codoit 6okoByro nenb Asp, Asn, Glu wiu Gln, R3; npeacrasnsier coboit Bogopon, -
CO-Ser mmu -CO-Thr, Rg¢ mpexncrasnisier coOoii Bomopon, amkuin wid ammn U R, u Ry

IPECTABISIIOT COO0I BOIOPOA.

CornacHO HEKOTOpBIM BapuaHTaM peanusauuu coequHeHus ¢opmynsl (I): mmm ero

(bapmaLieBTHYECKU TIPUEMIIEMON COJIU WITH CTEPEOH30Mepa; TIe,
----- NPEICTABIISIET COOOM HEOOSI3aTENbHYIO IBOWHYIO CBSI3b;,
X npencrasisier codoit O wu S;

R; u R, He3aBHCUMO TIPECTABISIOT CO0O0I OOKOBYIO LI€TTb AMUHOKHUCIIOTHI WJIH BOIAOPO/,
(Ci-Co)anxmn, (Cy-Ce)ankenun, (Ci-Celankuuun wim mukiaoankwr, rae (C-Celankwun, (C,-
Co)ankennn, (C,-Co)alkMHUI Y UKJIOANKWI HEOOs3aTeNbHO 3aMelIeHbl OOHUM WJIH OoJjiee
3aMECTUTEJISIMH, BBIOPAHHBIMH W3 aMUHO, AJKUJIAMHUHO, alWJIaMHHO, KapOOHOBOU KHCJIOTHI,
kapOokcunara, THOKapOokcmnara, THOKUCIHOTE, -CONR;Rg ruzmpokcn, MOHMKIIOATIKHIIA,
(UMKJIOANKIIT)aJIKWIIa, apuiia, TETePOLUKIIIA, TeTepoapwia, ryanununHo, -SH u -S(amkmn);
HEeoO0s3aTeIbHO e LUKJIOATKUJI, apUJI, TeTEPOLMKIIHII F TeTePOapU JOMOJHUTEIBHO 3aMEIIEHbI
OIHUM WK OoJiee 3aMEeCTUTEISIMHA, TAKUMHU KaK THAPOKCH, aJKOKCH, TaJiOreH, aMHUHO, HUTPO,

MUaHO HUJIK aJIKHUJI,

R3 npencrasnsier coboit Bonopon, -CO-[Aaalm, [Aaal]y, [Aaaln-CO-[Aaal]m, -S(O),-
[Aaal]y, -CONR-Rg -COR, -SO;R., (C,-Cg)ankun, (C;-Ce)ankenun mnn (C,-Ce)ankuHni, rae
(C1-Cg)anxmi, (C,-Coankenun u (C,-Co)ankuHu He0Os13aTeIbHO 3aMEIeHbl OMHUM WU 0oJiee
3aMECTUTEJISIMHU, BBIOPAHHBIMH W3 aMUHO, AJKUJIAMHHO, alUJIaMHHO, KapOOHOBOHM KHCJIOTHI,
kapOokcunara, TrokapOokcuiara, THOKUCIOTEL, -CONR7Rg ruapokcH, HMUKIOANKWUIA, apuia,
reTEPOLMKITIIIA, reTepoapuia, ryanuauHo, -SH u -S(ankun); HeoOs13aTeNbHO Tie MUKIOATKHIII,
apujI, TETEPOLMKIMI M TeTEpOoapuyl OMOJHUTENLHO 3aMelleHbl OIHHM WK  OoJee

3aMECTUTCIIAMU, TAKUMH KaK TUAPOKCH, aJIKOKCH, IraJIOTCH, aMUHO, HUTPO, HUAHO WJIN aJIKUJI,
R4 1 Rs HE3aBUCUMO MPENCTaBISIIOT COOOM BOJOPOI WIIH OTCYTCTBYIOT;

Rs mpencrasnsier coboit Bomopox, ankwi, amwi, [Aaa2], -CO-[Aaa2], [Aaa2],-CO-
[Aaa2], umn -S(O)p-[Aaal]y,

R, u Rg HezaBucumo npencrasisitot coboit Bopopon, (C,-Cg)ankun, (C,-Ce)ankenun, (C,-
Ce)ankuaun, apwn wim rerepounkiiwi, rae (Ci-Ce)ankmn, (Cy-Celankenun u (Cy-Ce)ankunm,
apuil M TEeTepPOLMKIII HeOOS3aTeIbHO 3aMELIeHbl OJHMM MM 0oJiee 3aMEeCTHTEISIMH,

BbI6paHHbIMI/I U3 rajoreHa, rupokcuja, aMruHO, HUTPO, HUAHO, HUKIIOAJIKWIIA, TE€TCPOLUKIINIIA,
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rerepoapmiia,  apwia, TyaHUAUHO, (UUKIOATKUN)ANKWia,  (TeTepOLUKIWI)AIKWiIa |
(rerepoapun)ankmia, Heobs3aTenbHO rae nsa wim Tpu atoma yriepona (C-Celankuna, (Co-
Co)ankennna umn (C,-Cg)ankununa oOpa3yrOT 4acTh 3-7-4JEHHOTO KapOOIMKIMYECKOTO WJIH

reTCPOLUKIIMICCKOrO KOJIbIa (TaKOFO KakK I_II/IKJ'IO6YTI/IJ'IOBO€ WM OKCUPAHOBOE KOJ'IbLIO);

anbTepHaTUBHO, R7 1 Rg COBMECTHO aToMOM a30Ta, K KOTOPOMY OHHU NPUCOEIUHEHBI,
00pa3yrloT  HeoOsI3aTeNbHO  3aMeIleHHOe  3-7-4ieHHOe  KONblo,  coaepskamee  0-2
JOTIOJTHUTENIBHBIX TeTepoaToMa, He3aBUCHMO BbiOpaHHBIX M3 N, O u S B m000#i cTaOWIbHOM
KOMOWHALIMY, TIe HeOoOs3aTeNbHbI 3aMECTUTENIb B KAKIOM Cllydyae BbIOpaH W3 THAPOKCUIIA, -

COOH, -COO-ankuna, amuna, rajoreHa, aMiMHO, HUTPO U LIUAHO;

kaxapii w3 [Aaal] wm [Aaa2] npexncraBisier coOOW HE3aBHUCHMO BbIOpaHHbBIE
AMUHOKHUCJIOTHBIE ocTaTKy; rae C-koHLeBas KapOOKCHIIbHAS TPYIINa aMUHOKHUCIOTHOTO OCTaTKa
npeacrasisier coboil cBobomnyro C-koHueByr kapOokcunbHyto rpymmy (-COOH) wmm
MoauupoBaHHy0 C-KOHLEBYI KapOOKCHUJIbHYIO TIpyrny u N-KOHLEBasi aMHHOIPYIa
AMUHOKHCIIOTHOTO OCTaTKa mpeAcTaByisieT coboit  cBobonmubiii  N-konen (-NH;) wm

MOAN(PUIUPOBAHHYIO N-KOHLIEBYIO aMHUHOTPYIIITY;
R, npencrasisier co00i BOAOPO WITH AJIKWUIT,

Ry mpencrasisier coboit Bomopon wiam ankwi, uinu Ry u Ry, BMecte ¢ aromamu, K
KOTOPBIM OHHM TPUCOEIUHEHBbI, MOTYyT OOpa30BBbIBATH MUPPOJUAUH WIH MUNEPUIUH,
HeoOsI3aTeNIbHO 3aMEIeHHbI OJHOW WM 0Oojiee TPyNIamMHd, HE3aBUCUMO BBIOPAHHBIMH U3

TUAPOKCHIIA, TaJIOTe€Ha, aMHHO, LIMAHO U aJIKUIIA,

R mpencrassier coboii (C-Ce)ankui, HUKIOATKII, aPUJI, TETEPOLIMKIIAI HJIA T€TEPOAPIL;
rne  ykaszaHHbii  (C1-Ce)ankui, UUKIOAJKWI, apujl, TETEPOLUKINI WIH T[eTepoapu
HeOoOsI3aTeNbHO 3aMeEINeH OIHUM WK Oojiee 3aMECTHTENsIMH, BBIOPaHHBIMU W3 KapOOHOBOI
KHCJIOTBI, THAPOKCHJIA, AJIKKUJIA, aJJKOKCH, aMHHO, aJKHJIaAMUHO, allIJIAMUHO, 3(upa KapOOHOBOI
KUCJIOTHI, LMKJIOAJIKUJIA, reTePOLIUKIINIIA, reTepoapuIa, (UMKIJIOATIKMIT)aJIKHJIA,

(TeTepOLMKJIIIIT)aJTKIIIA WK (TeTEePOAPILT )aKIIA,
m 1 N HE3aBUCUMO MPENICTABJISIFOT COOOM LiejIble Yncia, BeiOpaHHble u3 1 - 3;
p mpencrapisieT coOOH 1eNioe Ynciio, BhiOpanHoe u3 1 - 2;

npu ycnoBud, 4To R; He mpexncrasisier coboi Ookosyro nenb Ser wim Thr, xorma R,
npencrasisier codoit 6okoByro nenb Asp, Asn, Glu wiu Gln, R; npeacrasnsier coboit Bogopon, -
CO-Ser mmu -CO-Thr, Rs mpexacrasisier coOoit Bomopon, anmkui wid ammn U R, m Ry

NPEACTaBIIIIOT COOON BOIOPOS.
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CornacHo HEKOTOPBIM BapUaHTaM peajnu3dallud COCAUHCHHUSA COTJIACHO I/1306peTeHI/IIO

npencrasiensl popmydoii (I),

rae,
X npencrasisier codoit O wnu S;

KaXk1asi MyHKTHPHAsl JIMHUS [----] HE3aBUCHMO MPEACTaBIsieT cOOOH HeoOs3aTeNIbHYIO

JBOWHYIO CBSI3b,

kaxabii R, 1 Ry, HE3aBUCHMO mpencTaBisieT coO0M BOAOPO MITH 3aMECTUTEIb, TAKOH KakK
AJKWI, AJKCHWJ, AJKWUHWJ, alWil, apaJIKWJl, apwi, TeTepOapaliKuj, reTepoapu, LUKJIOATKWILI,

(LII/IKJ'IOaJ'IKI/IJ'I)aJ'IKI/IJ'I, AMUHOAJIKWJI, THAPOKCHUAJIKUII UJIN aJIKOKCHUAJIKWUIT,

R, mpencrasmsier coboii (C-Cg)ankui, 3aMeIIeHHbII OTHUM K 00Jiee 3aMECTUTEIISIMH,
BBIOpPAHHBIMH W3 aMHHO, AJKHJIAMHHO, allMJIAMHHO, T€TePOLMKIINIIA, TeTepoapuia, TyaHUINHO,
(reTepouukaun)ankua U (TeTepoapuin)ankui, rae JOO0H TeTEepOLMKINI W TeTepOapH
COIEPKUT IO MEHbIIEH Mepe OAMH aToM a3oTa M R; BKIIOYAaEeT OCHOBHOM aTOM a30Ta,
CONpsKEHHasi KHUCjIoTa Koroporo umeer pKa Bbime 3, OpeANoOYTUTENBHO BbIIE S, U
HeoOsi3arebHO e asa wiu Tpu aroma yriepona (Ci-Ce)ankuna, (C,-Ce)ankenunna wmu (C,-
Co)ankuamia oOpa3yroT 4HacTh 3-7-4J€HHOTO KapOOLMKINYECKOTO WM T'eTePOLMKINYECKOrO

KOJIbI[A (TAKOrO KaK LUKJIOOYTHIIOBOE HITH OKCHPAHOBOE KOJIBIIO),

R, mpencraensier coboii  (Ci-Celanmkmi, (Cp-Ce)ankenun wumu  (Cy-Ce)ankuHm,
3aMeIeHHbI OTHUM W OoJjiee 3aMEeCTUTEISIMU, BHIOpAaHHBIMU M3 KapOOKcuiaTa, KapOOHOBOMU
KUCJIOTHI, CJIIOKHOTO 3(upa KapOOHOBOWM KHCIIOTHI, THOKapOOKCHIIATAa, TUOKHCIOTBI, aMHUIIO,
aMHUHO U TE€TEPOIUKIIIIIA, HeoOs3aTeNIbHO e aBa Wi Tpu atoma yriiepona (C,-Ce)ankuna, (C,-
Co)ankennna umn (C,-Cg)ankuannaa oOpa3yrOT 4acTh 3-7-4JEHHOTO KapOOIMKIMYECKOTO WJIH

reTepOLIMKINIECKOTO KOJIbIIa (TAaKOTO KaK LIUKJIOOYTHIIOBOE WJIH OKCUPAHOBOE KOJIBLIO),

R3 mpencrasnsier coboit Bogopox miu -CO-Aaa;
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Aaa npencrasisier coO0H aMUHOKHCIOTHBIA OCTATOK, I'/l€ YKa3aHHBIH aMUHOKHCIOTHBIN
OCTaTOK CONEP KUT OOKOBYIO Iiemb, KoTopasi BkimoudaeT ¢pparment -OH, - O-amwna, -SH, -NH,

wm NH(ankmn);
kaxabiil u3 Ry u Rs He3aBucumo npencrasisier coO0i BOAOPOA MM OTCYTCTBYIOT, H

Re¢ mpencraBiser co0Of BOAOPOA, AaNKWI, QJNKEHWI, QJKMHWI, apajKwWi, apwul,
reTepOAPANIKIII, TeTEePOoapul, LHKJIOAJIKWI, (LUUKIOAJKHI)AJIKWI, aMHUHO, aMHUHOAJIKUII,

T'UAPOKCHATIKII, AJIKOKCUAJIKUIT UJTH AL,
ny ero (papManeBTUYeCKH PHEMIIEMOH COJIBIO.

CornacHO AOTOTHUTETBHBIM BapUAHTaM peau3anuu coequHerus Gopmysr (1):

wi ero (papMaleBTHUECKH TIPHEMIIEMON COJTH UJIU CTEPEOU30Mepa; TIe,

----- MPECTaBIIIET COO0M HEOOsI3aTENbHYIO IBOWHYIO CBSI3b;

X npencrasinsier coboit O wu S;

R; u R, He3aBuCHMMO mNpencTaBisitoT coOoii OOKOBYHO Ierb aMUHOKHUCIOThI wiu (Ci-
Co)ankun, (Cp-Co)ankenun wnu (Cp-Ce)ankunun, tae (Ci-Ce)ankun, (Cy-Ce)ankenmn u (C,-
Co)ankvHUI 3aMeIleHbl OJHUM WM OoJiee 3aMECTUTENIIMU, BBIOPAHHBIMU U3 aMHHO,
ankunamMuHo, aumunamubo, -COO-ankuia, UMKIOAJKWJA, TETEPOLMKIINIA, TeTepoapua,
ryaHuauHo,  (UMKJIOANKWN)ankwia,  (reTepouukiwin)aikuia | (TeTepoapuil)aiKkuia;
HeoOsi3arenpHO e asa win Tpu aroma yriepona (Ci-Ce)ankuna, (Cy-Ce)ankenunna wim (C,-
Co)ankuamna oOpa3yroT 4HacTh 3-7-4JI€HHOTO KapOOLMKIMYECKOTO WM T'eTePOLUKINYECKOTO
KOJTbI[a (TAKOTO KaK MUKJIOOYTHIIOBOE MITH OKCHPAHOBOE KOJIBIIO),

R; mpencrasnser codoit Bogopon -CO-[Aaa], -CONR/Rg (C;-Ce)anxmmn, (C,-Ce)amkeHnmn
i (Cy-Ce)ankuamn, rne (Ci-Ce)ankmn, (C,-Co)ankenun u (Cy-Ceo)anKuHIIT 3aMeIeHbl OTHUM
wi OoJiee 3aMECTUTENISIMU, BBIOPAHHBIMU U3 aMHHO, aJIKHJIAMUHO, aumiamuno, -COO-ankuna,
LUKJIOAJIKHIA, reTePOLMKITNIIA, rerepoapuia, I'yaHHUHHO, (UMKITIOAJIKHIT)alIKUJIA,
(rerepoumkam)ankuiaa MU (rerepoapui)alikiiia, HeoOs3aTeNbHO TIN€ [Ba WIM TPH aTroMma

yraepona (Ci-Celankmna, (Cy-Colankenmna wmn (C,-Co)ankuamna oOpasyroT dYacth 3-7-
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YJICHHOTO KapOOLMKIMYECKOTO MM TeTePOLMKINUECKOro KObLa (TaKoro Kak LHKJIOOYTHIIOBOE
WJIA OKCUPAHOBOE KOJIBIIO);

R4 u Rs He3aBHUCHMO nMpencTaBisioT cOO0I BOJOPO UIIH OTCYTCTBYIOT;,

R mpencrasmsier coO0i BOOOPO, aJTKHUIT WIIH ALk,

R; u Rg HezaBucumo npencrasisitoT codoit Bogopo, (Ci-Ce)anmkun, (Cy-Ce)amkeHun uim
(Cy-Co)anxunmn, rae (C1-Ceo)amkmn, (Cy-Ce)ankenun u (C,-Ce)ankuHuI 3aMeINeHbl OJHUM HJIH
Ooniee 3aMeCTHTENSIMH, BbIODAHHBIMM M3 TaJlOT€Ha, THAPOKCHIIA, aMHHO, HUTPO, LIHAHO,
LIMKJIOAJIKHJIA, reTEePOLMKIIIIIA, reTepoapuIa, I'yaHUIMHO, (UMKJTOAIKMIT)aIKUIIA,
(reTepoLMKIIIIT)aJIKUI B (TeTepoapui)ajIKuia, HeoOs3aTeNbHO TAe ABa MIIH TPU aTOMa yriepoaa
(Ci-Co)ankumna, (Cy-Ce)ankenmna win (Cy-Ce)ankuamna oOpa3yrOT dYacTh 3-7-4JIEHHOTO
KapOOLMKINYECKOr0 WM TeTEPOLMKIMYECKOro Kojibla (TaKOro Kak LHKJIOOYTHJIOBOE WIIH
OKCHPAHOBOE KOJIBIIO),

anbTepHAaTHBHO, R7 1 Rg COBMECTHO aTOMOM a30Ta, K KOTOPOMY OHH IMPUCOEIUHEHBI,
0o0pa3yroT  HeoOsi3aTeNbHO  3aMeIleHHOe  3-7-4JeHHOe  KONbLo, coiepkamee  0-2
JOTOJTHUTENBHBIX T€TEPOATOMa, HEe3aBHCUMO BbIOpaHHBIX M3 N, O u S B mo0ol cTabmibHON
KOMOWHALINY, TIe HeOOs3aTeNbHbI 3aMECTUTENIb B KAKIOM Cilydae BbIOpaH U3 THAPOKCUIIA, -
COOH, -COO-ankuna, amuaa, rajoreHa, aMuHO, HUTPO WU LIUAHO;

[Aaa] mpexncrapisieT coO0N aMUHOKHCIIOTHBIN OCTaTOK;

R, npencrasnsier co0oit BOAOPO WITH AJIKWUIT,

Ry, mpencrapisier coO0O BOAOPO MITH aJTKIIT,

wi Ry, u Ry, BMecTe ¢ aTomMamu, K KOTOPbIM OHH MPHCOEIUHEHbI, MOTYT OOPa30BBIBATH
NUPPOJUINH WM TUIEPUANH, HEOOs3aTeNIbHO 3aMeIleHHbIH OAHON wiu Oojiee rpymnmamu,
HE3aBUCHMO BbIOPAaHHBIMU U3 THAPOKCHIIA, T'aJIOre€Ha, aMUHO, LIMAHO U aJIKUIA;, 1

npu yciioBuH, 4To R He mpencrasisier codoit 6okosyto nemnb Ser, Thr, Lys, Arg nnu His,
xorma R, mpencrasnsier coboit 6okoByro tenb Asp, Asn, Glu unmu Gln, R; npencrasnsier coboii
Bonopoxn, -CO-Ser wu -CO-Thr u R, u Ry, npencrasnsirot coboit Bogopo.

CoriacHo HEKOTOPBIM MPEANOYTUTENIbHBIM BapuaHTaMm peanuzauuu ¢opmyner (I), X
npencrasisier coboit O. CornacHO HEKOTOPHIM TaKHM BapHAaHTAM peanu3aliH  KOJbLO,

conepkamiee X MpeacTaBisier coO0l OKcanua3oIbHOE KOJBIIO.

CornacHo HEKOTOpBIM BapuaHTaM peanusauuu R; wim R, npencrasnser codoii 60KOBYIO

L[eNb AMHHOKUCJIOTHL. AJTbTepHATHBHO, Ry 1 R,y MoryT nipencrasisite coO0l BOTOPO.

CornacHo HEKOTOPBIM BapUaHTaM peann3aunu R; u Ry MOryT He3aBUCHMO MPENCTABIISATh

coboii (C,-Ce)ankm, (C,-Cg)ankenunn, (C,-Ce)ankunmn unn nukiaoaikui rae (C,-Ce)amku, (C,-

13



Co)ankenmnn, (C,-Ce)amkvHuI W [HMKJIOAJKWI  3aMEIIeHbl  KapOOHOBOH  KHCIIOTOM,
KapOOKCUJIATOM, CJIOKHBIM 3(pUpOM KapOOHOBOH KHUCIIOTHI, THOKAPOOKCHIIATOM, THOKHCIIOTOMH, -
CONR-/Rg rugpokcu, UUKIOAIKUIOM U apuioM. COriacHO HEKOTOPhIM TAaKUM BapHaHTaM
peammzaimu R; u R; moryt HesaBucumo npencrasisatb coboit (C-Ce)amkun, (Cy-Ce)amkenun
wi  (Cy-Cg)ankuHmi,  3aMELIeHHbIH  CIOXKHBIM ~ 3(pUpOM  KapOOHOBOH  KHCIIOTHI

TI/IOKap6OKCI/I.HaTOM, THUOKHCJIOTOM UJIH [UKJIOATKHUIIOM.

CoriacHO HEKOTOPbIM BapHaHTaM peaju3aluu R; mpencrasisieT coOoi OOKOBYIO IIeIb
amuHokucyiorel  wiu  Bomopoxd, (Ci-Ce)amkun, (Cy-Celankenmn, (Cy-Co)adkuHun — wim
mukjoankuia, rae  (Ci-Celankun, (Cr-Celankenmn, (Cy-Co)anKuHHI W IUKJIOATKUI
HeoOs13aTeNIbHO 3aMelleHbl OJHUM MM 0oJiee 3aMEeCTHTENSIMH, BBIOPAaHHBIMH K3 aAMHHO,
ANKWJIAMUHO, allMJIAMHUHO, KapOOHOBOU KHCIIOTHI, KApOOKCHIIATa, CIOKHOTO 3(upa KapOOHOBOM
KUCJIOTBI,  THOKapOOKCWIaTa,  THOKHUCIOTHI, -CONRsRg  ruzpokcy, LIUKJIOAJIKIIIA,
(UMKJTIOANKWIT)aIKWIa, — apuia, TeTepoluKiImia,  (TeTepOLUKIMI)AIKUIa,  reTepoapuia,
(rerepoapun)ankuna, ryaHuanHo, -SH m -S(ankni), HeoOs3aTeNnpHO TAe LMKIIOAIKHWI, apuil,
TeTePOLMKIINI U TeTepOapUsl JOMOJHHUTENPHO 3aMEIeHbl OTHUM WIH 0oJiee 3aMECTUTEISIMH,
TAKUMH KaK THIPOKCH, aJIKOKCH, rajloreH, aMHHO, HUTPO, [HAHO WJIH aJIKUJI, U HEOOs3aTebHO
rne nea win Tpu aroma yriepopa (Ci-Ce)ankuna, (Cy-Ce)ankenmna umm (C,-Ce)amkuaumna
00pa3yroT 4acTh 3-7-4JIEHHOTO KapOOLMKINYECKOrO MIIH FeTePOLMKIMYECKOro Kojibla (Takoro

KakK I_II/IK.]'IO6yTI/IJ'IOB06 HJIN OKCUPAHOBOC KOJ'IbI_IO);

CoriacHO HEKOTOPBIM BapHaHTaM peanusauuu R; mpencrasnser coboii (C,-Ce)amkun,
(Cy-Co)ankenun unu (C,-Ce)ankunmi, rae (Ci-Ce)amkmin, (Cp-Ceo)ankenun u (C,-Ce)amkuHu
HeOoOsI3aTeNIbHO 3aMeIleHbl OJHUM MM 0OOjiee 3aMECTUTESIMHM, BbIOPaHHBIMH W3 aMHHO,
ANKUJIAMUHO,  al[WJIaMHUHO, KapOOHOBOW  KHCIIOTBI, KapOOKCHiaTa, THOKapOOKCHIIATA,
tHokucnoTel, -CONR-/Rg rumpokcn, NMKIIOAJKHMIA, apuiia, TeTepOLHKIINIA, eTepoapuia,

ryanunuHo, -SH u -S(amkun).

CornacHo HEKOTOPBIM BapHaHTaM peanuszauuu R; mpencrasmser coboit (C;-Ce)amkun,
(Cy-Co)ankenun wumn  (Cy-Ce)ankuHU, 3aMEIEHHBIH OXHMM WM 0oJjiee 3aMECTHTEIISIMH,
BHIOPAHHBIMHU M3 aMHHO, AJIKMJIAMUHO, aLHJIAMUHO, T€TePOLIMKIINII, reTepoapiia U IyaHuauHO, 1
HeoOs3aTeNIbHO JIOTIOJHUTENIbHO 3aMEIeH OJHHM MM 0Oojiee 3aMEeCTUTENSIMHM, TAaKUMH Kak

AJIKWJI, aJIKOKCH, apaJiIKWJI UJIN apulL.

CornacHo HEKOTOpBIM BapHaHTaM peanusauuu R; mpencrasnser coboit (C;-Ce)amkun,
(Cy-Co)ankenun win (C,-Co)ankuHm, 3aMelIeHHBbI aMHHO, QJKWJIAMHHO, AaI[MJIAMUHO,
TeTEePOLIHKIIUIIOM, reTepoapuiIoM, I'YaHUJIMHO, (TeTepOLMKIIIIT ) IKHIIOM, rae
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(rerepoapmiT)aNKii, TEeTePOLUKINT WIN TeTepoapmsl COAEPKUT MO MEHbIIeH Mepe OAUH
OCHOBHOH aToM a3oTa. OCHOBHOHN aTOM a30Ta OTHOCHUTCS K a30Ty, KOTOPbI NMPOTOHUPOBAH U
MOJIOKUTENBHO 3apsbkeH mnpu ypoBHsAX pH Hmke ero 3Hauenus pK, Hanpumep, pK,
COTIPSIKEHHON KHUCIJIOTBI a30TCOAEPIKALIEr0 COeUHEHUsI COCTABJISIET > 5, MPEANOYTUTENBHO > 7.
CornacHO HEKOTOPbIM TaKUM BapuaHTaM peanusaimu R; HeoOs3aTenbHO OMOJHHUTENBHO

3aMElEeH OJHUM HJIHN Oouee 3aMECTUTEIIAMHU, TAKUMU KaK aJIKWJI, aJIKOKCH, apaJIKWUJI UJIU apuJl.

CoriacHO HEKOTOPBIM BapuaHTaM peanusauuu R; mpencrasnser coboit (C,-Ce)amkun,
(Cy-Cg)ankenun wumn (C,-Cg)ankvHUI, 3aMEIIEHHbI ONHUM WiIH 0OOjiee 3aMEeCTUTENSIMH,
BBIOpAaHHBIMHU U3 KapOOKcHIaTa, KapOOHOBOH KHCIIOTBIL, CIOKHOTO 3¢upa KapOOHOBON KHCJIOTHI,
THokapOokcmnata, THOKUCIOThL, -CONR;Rg ruppokcH, HUKIIOANKIIIA, apuiia, TyaHuauHo, -SH u
-S(amkun). CoriacHO HEKOTOPBHIM TAaKMM BapuaHTaMm peanusauuu R; mpexncrasnser codoi (C-
Colankun, (Cy-Colankenmn wmu (C,-Cg)amkuHui, 3aMelmeHHbI OOHUM wWid  Oojiee
3aMECTHUTEJSIMH, BBIOPAHHBIMH M3 CIOKHOTrO 3(upa kapOOHOBOH KHCIIOTBI, THOKapOOKCHIIATA,

THUOKHCJIOTA WUJIN LIUKJIOAJIKKJIA.

B coorBercTBuM ¢ NMOOBIM W3 MPUBEACHHBIX BBILIE BAPHUAHTOB PEATHM3ALHUU COTJIACHO
HEKOTOPBIM BapuaHTaM peanusauuu R npencrasiser coboit (C1-Cy)anku, 3aMeIeHHbIi OTHIM
wi OoJyiee 3aMECTUTENSIMHU, BBIOPAHHBIMU M3 aMHUHO, rerepoapuia wiu ryaauguHo. CoriacHo
HEKOTOpPBIM BapuaHTaMm peanuzauuud R; mpencraemser coboit  -(CH)umumpaszommn, -

(CH2)3NHC(:N)-NH2 500051 -(CH2)4NH2.

CornacHO HEKOTOPBIM BapHaHTaM peanusaiuu R, mpencrasisier co0oii OOKOBYIO LeIb
amuHokucyiorel  wiu  Bomopoxd, (Ci1-Ce)ankun, (Cy-Celankenmn, (Cy-Co)adkuHuin WM
muknoankuia, rae  (Ci-Celankumi, (Cr-Celankenmn, (Cy-Co)anKuHWI W HUKJIOATKUI
HeOoOsI3aTeNIbHO 3aMeEIleHbl OIHUM MM 0OOjiee 3aMECTHTENSIMHM, BbIOPAaHHBIMH W3 aMHHO,
ANKUJIAMUHO, allMJIAMHUHO, KapOOHOBOUM KHCIIOTHI, KApOOKCHIIATA, CJIOKHOTO 3¢upa KapOOHOBOM
KUCJIOTBI,  THOKapOokcmmara,  THOKuciIoTel, -CONR;Rg — rugpokcn, — IUKJIOAJKHIIA,
(UMKJIOANKWIT)aIKWIa, — apuiia, TeTepoluKiImia,  (TeTepOLUKII)AIKWUIa,  reTepoapua,
(rerepoapunm)ankuia, ryaHuanHo, -SH um -S(ankni), HeoOs3aTeNnpHO T LMKIIOAIKHWI, apuil,
TeTePOLMKIINI U TeTepOapUsl JOMOJHHUTENIPHO 3aMELIeHbl OTHUM WK OoJiee 3aMEeCTUTEISIMU,
TAKUMH KaK THIPOKCH, aIKOKCH, rajloreH, aMHHO, HUTPO, [HAHO WJIH allKUJI, U HEOOsI3aTeIbHO
rne nea win Tpu aroma yriepopa (Ci-Ce)ankuna, (C,-Ce)ankenmna umm (C,-Ce)amkuaumna
00pa3yioT 4acTh 3-7-4JIEHHOrO KapOOLMKINYECKOrO WM MeTePOLMKINYECKOro KOJbLa (TaKoro

KaK [UKJIOOYTUIIOBOE UM OKCHPAHOBOE KOJIBLIO);
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CornacHO HEKOTOPBIM BapuaHTaMm peammzanuu R, mpexncrasisier codoit (C;-Ce)ankmn,
(Cy-Co)ankenun wnmn (C,-Ce)ankunmi, rae (Ci-Ce)amkmn, (Cr-Ce)amkenun u (C,-Ce)amkuHumi
HeoOsI3aTeNIbHO 3aMeIleHbl OJHUM WM Oojiee 3aMECTHTENsIMM, BbIOPAaHHBIMH W3 aMHHO,
ANKUJIAMHUHO,  alMIAMUHO, KapOOHOBOH  KHCIOTBHI, KapOOKcuiaTa, THOKapOOKCHIIATa,
THOKHCJIOTHI, -CONR~Rg, THJIPOKCH, LIMKJIOAJIKHJIA, apuia, reTepOLUKIINIA,
(reTepouMKIMIT)aJKWIA, Terepoapuia, (rerepoapui)ankuia, ryanuauHo, -SH wu -S(ankwn).
CornacHoO HEKOTOPBIM TaKMM BapuaHTaMm peanusauuu R, mpencrasmsier coboit (C,-Ce)ankm,
(Cy-Cg)ankenun wumn (C,-Cg)ankvHUI, 3aMEIEHHBbI ONHUM WM 0OOjiee 3aMEeCTUTENSIMH,

BbIOPAHHBIMH U3 AJKWJIAMUHO, AllMJIAMHHO, [IMKJIOANKIIA U (T€TEPOIHKJIFII)aJIKHIIIA.

CornacHo HEKOTOPBIM BapuaHTaMm peanusanuu R, mpexncrasnser cobdoit (C-Ce)ankun,
3aMeIeHHbI OTHUM W OoJiee 3aMEeCTUTEJISIMU, BRIOPAHHBIMU U3 KapOOKcuiaTa, KapOOHOBOMU
KUCJIOTBI, CJIIOKHOTO 3(upa kKapOOHOBOHW KHCIIOTHI, THOKapOOKCHIJIATa, THUOKHCIOTBI, aMHUIO,
AMMHO W TEeTEPOLUKIINIA, W HE0OA3aTeNbHO IOMOJHUTENBPHO 3aMeIleH OIHUM MiIn Ooee
3aMECTUTEJSIMH, TAKMMH KaK aJIKWJI, aJKOKCH, apajkui uin apui. CorlacHO HEKOTOPhIM TaKUM
BapUaHTaM peanu3alui R, IOMOJIHUTENbHO HEOOs3aTeNbHO COAEPKUT ONHY WM Oolee
JABOMHBIX CBsi3ed WM TPOMHBIX cBsA3eil. CoriacHO HEKOTOPbIM BapuaHTaM peanusaluu R,
npencrasisier cobo (Cz-Cg)MKIOANIKMII, 3aMEIIEHHbIH OIHUM WM OoJiee 3aMeCTUTEISIMH,
BBIOpaHHBIMU U3 KapOokcuiara, KapOOHOBOI KHUCIIOTBI, THOKAPOOKCHIIATA, THOKUCIIOTBI, aMUJIO,
CJIO’KHOTO 3(hHpa, aMHHO U FeTEPOLUKIINIA, U JOMOIHUTEIbHO HEO0A3aTeNbHO 3aMelleH OTHUM
v OoJiee TOTIOTHUTEIbHBIMH 3aMECTUTEIISIMU, TAKUMHU KaK aJIKWJI, aJJKOKCH, apaJIKUI UJIH apuIl.

B coorBercTBHM ¢ JHOOBIM W3 TPUBEICHHBIX BBILIE BAPUAHTOB peaM3alllH COTJIACHO
HEKOTOPBIM BapHaHTaM peanusanuu R, npencrasiser coboit (C1-Cy)anku, 3aMeIeHHbIH OTHUM
win Oojiee 3aMEeCTUTENISIMU, BBIOPAHHBIMU M3 KapOOKcuiara, KapOOHOBOH KHCJIOTHI M aMHUJO.
CorimacHo HEKOTOpPbIM BapuaHTaM peamm3anmu R, npexacrasisier cobor -(CH,)COOH, -
(CH,),COOH, -(CH,;)CONH; wmu -(CH,);CONH,. CoriacHO TakuM HEKOTOPbIM BapHaHTaM
peanusauuu R, npeacrasnser coboit —(CH;),C(O)NH,, -CH,C(O)NH,, -(CH,),C(O)NH(ankwn)
wm -CH,C(O)NH(amkun).

CornacHoO HEKOTOPBIM BapHaHTaM peanusauuu R, mpencrasmser coboit (C,-Ce)amkumn,
(Cy-Co)ankenun wumn  (C,-Cg)ankwHU, 3aMEIIEHHbI ONHUM WiIH 0OOjiee 3aMEeCTUTEISIMH,
BHIODAHHBIMH M3 aMHHO, AQJKWJIAMHHO, AalWIAMHHO, THAPOKCH, LHMKJIOAJKHUIA, apuia,
(reTepoLMKIMIT)AIKWIIA, TeTepoapwia, (rerepoapui)ankuia, ryanuguHo, -SH w -S(amxwn).
CornmacHo HEKOTOPBIM TakUM BapuaHTaM peanusauuu R, mpencrasnser coboit (Ci-Ce)anxm,
(Cy-Co)ankenun wumn  (Cy-Co)ankuHUI, 3aMEIIEeHHBbI ONHUM WIH 0oJjiee 3aMEeCTHTEISIMH,

BBIOPAHHBIMH U3 AJKWJIAMHUHO, AllMJIAMIHO, IUKJIOAIKIIIA U (T€TePOIMKJIIFII )aJIKIIIA.
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CornacHO HEKOTOpPBIM BapHwaHTaM peanu3anuu Rz npencrasisier coboit Bonopon, -CO-

[Aaal]m, [Aaal]m, [Aaal]n-CO-[Aaal ]y unu -S(O)p-[Aaal Jn.

CornmacHO HEKOTOpPBIM BapwaHTaM peanusanuu R; mpencrasmiser coboit -CO-Aaal u
6okoBast nenb Aaal comepkut (Ci-C,)anKuibHyIO rpymmy, HeoOs3aTeIbHO 3aMEIEHHY0 OTHUM
wii 0ojiee 3aMEeCTUTENSIMH, BBIOPAHHBIMH M3 aMHHO, aJKHJIAMHUHO, alMJIAMHHO, KapOOHOBOH
KUCJIOTHI, KapOokcuaTa, Tuokapookcmnara, THOKUCIOThL, -CONR7Rg ruipokc, [MKIIOATKUIIA,
apuiia, TeTEepPOLMKIWIa, Trerepoapwna, ryaHuauHo, -SH, -S(ankwui), HeoOsi3aTenbHO Trae
LUKJIOAJIKWJI, apWJI, TETEPOLMKIIIII M TeTepOoapuil JONOJHUTEIBHO 3aMEIIeHbl OJHUM WiH Oolee

3aMECTUTECIIAMU, TAKUMH KaK THAPOKCH, aJIKOKCH, IraJIOTCH, aMWUHO, HUTPO, HHUAHO UJIN aJIKUJL.

AnbrepHatuBHO, R3 mMoryt mpencrasiste coboi -CO-[Aaal]y, rne m Oomnbiue, yem 1.
CornacHo apyruMm BapuaHTaMm peajm3anuu R; moryT mpeacraBnsate coboit [Aaally, [Aaal]ny-

CO-[Aaal]y unu -S(O)p-[Aaal]y, rae m npencrasnser codoii nenoe uucio ot 1 go 3.

CornacHoO IOMONHUTENBHBIM BapuaHTaM peaimn3annu Ookosas nenb Aaal comepxkut (Ci-
C4)aNKIIIbHYIO TPYIIY, 3aMEIIEHHYI0 OJHHM MU OoJiee 3aMECTHTENSIMH, BBIOPAHHBIMU H3
aMUHO, auuiaaMuHO, kapOoHoBoi kucnotel, -CONR5Rg ruzpokcu, LUKIOAmKuIa, apuia,
rerepoapmiia, ryaHuanHo, -SH u -S(ankwn); rme R; m Ry He3aBHCHMO MpencTaBisIFOT COOOM

BOAOPOA, aJIKWII, apUJl UJIN IETCPOLIUKITHIIL.

CorjacHO JOTOJHUTENbHBIM aJbTEPHATUBHBIM BapUaHTaM peanusauuu Rs; MoxkeT
npeacrasisate coboit (C-Ce)anmkun, (C,-Colankenun wumu (C,-Co)ankuuun, ObITh 3aMelleH
KapOOHOBOW KHCIIOTOH, KkapOokcuiaTtoM, THOKapOokcuimaroM, Tuokuciaoror, -CONR-7Rg
ruapokcu, -SH u -S(ankun). B wacrroctn, R; npencrasnsier coboit CONRZRg; rme R; u Rg
He3aBucuMoO mipenctaBisitor  coboit  Bomopond, (Ci-Ceankmn, (Cy-Celankenun wumu (C,-
Co)ankunaun, rae (C;-Ce)amkun, (C,-Colankenun u (C,-Cg)ankuHuUI 3aMelneHbl OTHUM WU
Ooiee 3aMecTWTENSIMM, BBHIOPAHHBIMM W3 TaJlOT€Ha, TIHIPOKCHJIA, aMHHO, HUTPO, LHaHO,
IUKJIOAJIKHIA, reTePOIMKITIIIA, rerepoapua, I'YaHHHUHO, (UMKITIOAJIK T )aNIKUJIA,
(reTepOLMKJIIIIT)aJIKIIIa U (TeTepoapuil)aKuIa.

CorjacHO J[OTOJHUTENbHBIM allbTEPHATUBHBIM BapUaHTaM peanu3aiud Rs; MOxkeT
npenctasisite coboit -CONR;Rg; rne R; u Rg HezaBucumo npexacrapinsitotr codoit Bogopoxn, (C-
Co)ankun, (C,-Co)ankenun wmu (C,-Ce)ankunmn, e (Ci-Ce)ankun, (C,-Celankenmn u (C,-
Ce)ankuami, HeoOs3aTenbHO rae ABa win Tpu atoma yriepona (C-Ce)ankuna, (C,-Ce)ankenuna
wm  (C-Ce)ankuanna  o0Opa3yroT  4acTh  3-7-WIEHHOTO  KapOOLUKINYECKOrO  WJIH

reTepOLUKINIECKOr0 KOJIbIIa (TAKOTr0 KaK LUKJIOOYTHIIOBOE UM OKCHPAHOBOE KOJIBLIO),
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CornacHO HEKOTOPBIM BapuaHTaM peanusanuu Rs npencrasisier coboii -COR mmm -SO2R,
rae R mpencrasmisier co6oit (C1-Ce)askul, HUKITIOANKIL, apyJjl, T€TePOLIUKIINI U FeTePOAPUIT,
rae  ykasaHHbIH  (C-Ce)akmi, LMKIOANKWJ, apwi, TeTePOLMKIMI WIH TeTepoapui
HeoOs3aTeNIbHO 3aMelleH OJHMM WM OoJjiee 3aMEeCTUTENsIMM, BBIOPAHHBIMH W3 KapOOHOBOM
KUCJIOTBI, THAPOKCHJIA, KA, aJIKOKCH, aMHHO, aJKHJIAMUHO, allMJIAMUHO, 3¢upa KapOOHOBOH
KHCJIOTHI, LMKJIOAJIKUJIA, reTepPOLIUKIINIIA, reTepoapuIa, (LUMKJIOANTKIIT )aJIKAJTA,

(reTepOLMKIIIIT)aJIKUIA WK (TeTepOapL )aIKIIIA.

AnprepHaTuBHO, R3 MoryT mpencrasiste codoii -COR. wmu -SO,R. rne R, npexncrasnser
coboii (C-Ce)ankui, UUKIOATKUI, apujl, TeTEPOLUKIIII UK TeTepoapilt; rae ykasanabiid (Ci-
Ce)anku, apuji, TeTEPOLUKIII WM TeTepoapuyl HeoOs3aTeNIbHO 3aMelleH OTHUM WM OoJjiee
3aMEeCTHTEJSIMK, BBIOPAHHBIMH W3 KapOOHOBOH KHCJIOTHI, TMAPOKCHIIA, aiKWia, aMHHO WJIH

aIMJIaMUHO.

CorjacHO JOTIOJHUTENbHBIM allbTEPHATUBHBIM BapUaHTaM peanu3aiiid Rs; MOXKeT
npenctaBisite coboit (C-Celankmn, (Cy-Celankenmn wumm (C,-Ce)amkunmi, ObITh 3aMelleH
KapOOHOBOW KHCJIOTOH, KkapOokcuiaaTtoM, THOKapOokcunaroM, Tuokuciaoror, -CONR7Rg

runpokcn, -SH u -S(ankwn).

CornacHO HEKOTOPBIM BapHaHTaM peaau3alui Re nmpeacrasnser coOoi BOTOPO, aIKuI,
[Aaa2], i -CO-[Aaa2],. R¢ moxker mpencrasisite coboii -CO-[Aaa2],. AnbrepHaTuBHO, Re

MOJXKET MpeacTaBisaTh codoi H.

CorynacHO HEKOTOpBIM BapuaHTaMm peanusauuu Rg mpeacrasnser coboit -CO-Aaa2 u
OokoBas uernb Aaa2 conep:kuT (C;-Cy)ankuabHyr0 rpyIiny, HeoOsi3aTeIbHO 3aMEIIEHHY0 OTHUM
wiu Oojiee 3aMECTUTEJISIMU, BbIOPAaHHBIMU M3 AMHHO, AJKHJIAMUHO, alMJIaMHUHO, KapOOHOBOM
KUCIIOThI, KapOokcunara, THokapOokcunara, THOKHCIOThL, -CONR,Rg ruapokcy, 1UKIIOanKuia,
apuiia, TeTEepPOLHUKIWIa, Trerepoapwia, ryanuauHo, -SH, -S(ankwui), HeoOsi3aTenpbHO rae
LUKJIOAJKHJI, TeTEPOLUKINI U TeTepoapui IOMOJHUTENbHO 3aMelleHbl OIHMM WK OoJjiee

3aMECTUTCIIAMU, TAKUMH KaK TUAPOKCH, aAJIKOKCH, IraJIOTCH, aMUHO, HUTPO, HHUAHO UJIH aJIKUJL.

CoriacHoO IOMONHUTENBHBIM BapUaHTaM peajn3annu 0okosas nenb Aaa2 copepkut (C-
C4)aNKUIIbHYIO TPYMIY, 3aMEIIEHHYI0 OJHHUM MM OoJiee 3aMECTHTENSIMH, BBIOPAaHHBIMU H3
aMUHO, anuiaaMuHO, kapOoHoBoi kucnotel, -CONR5Rg ruzppokcyw, LUKIOAmKuIa, apuia,
rerepoapmiia, ryaHuanao, -SH u -S(ankwmn); rme Ry m Ry He3aBHUCHMO MpencTaBisiFOT COOOM

BOAOPOA WUJIN AJIKUJL.
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CornmacHO HEKOTOpBIM BapuaHTaM peaqrm3anuu Aaal umu Aaa2 mpexacrasisieT coOoM
AMHHOKHCJIOTHBIN OCTAaTOK, rac YKaSaHHbeI aMHUHOKHCJIOTHBI OCTaTOK COACPIKUT 6OKOBYIO

1enb, koropas Bkioyaet pparment -OH, - O-amuna, -SH, -NH, ninn NH(ankwn).

CoriacHO HEKOTOPBIM BapHaHTaM peanusauuu R; mpencrasnser coboii (C,-Ce)amkun,
(Cy-Co)ankenun wumn (Cy-Ce)ankuHUI, 3aMEIIEHHBbIH OXHUM WM 0ojiee 3aMECTUTEJISIMH,
BBIOpPAHHBIMH W3 TajIOr€Ha, TUAPOKCHIIA, AMHUHO, HUTPO, LIUAHO, [IUKJIOAJKUJIA, T€TEPOIMKIINIIA,

reTepoapuia, ryaHuIuHO, (LIUKJIOATKU )aKuia, (TreTepOLUKIIII)aaKuiIa U (TeTepoap)aKuIa.

CornacHo HEKOTOpPBIM BapuaHTaMm peanmsanuu Rg mpencrasnser cobdoit (C-Ce)ankun,
(Cy-Co)ankenun wumn  (Cy-Ce)ankuHUI, 3aMEIIEHHBbI OXHMM WM 0ojiee 3aMECTHTEJISIMH,
BBIOpPAHHBIMH W3 TajIOr€Ha, TUAPOKCHIIA, AMHUHO, HUTPO, LIUAHO, IUKJIOATKUJIA, T€TEPOIMKIINIIA,

reTepoapuia, r'yaHuIuHO, (IUKIIOAJTKII)AJTKIIA, (TeTEPOIUKIIIT)AIKIIA U (TeTepoap)aiKiIa.

CorimacHo HEKOTOpPBIM BapHaHTaM peajm3auuud R, mpencraBisier coOoil  aNkeHW,
AJNIKMHWIL, alliJI, apAJIKWIL, apUJI, T€TePOAPATKII, F€TEPOAPHII, [IUKJIOATKINI, (LIMKIOATKHI)ATKHUIL,

AMHWHOAJIKUII, THAPOKCHUAJKHIT UJIH aJIKOKCUAJIKWUIL.

CornacHO HEKOTOPbIM BapHaHTaM peanu3aluu R; mpencrasisier co0oil GOKOBYIO Ierb
amuHokuciorel Wi  Bomopox, (Ci-Ce)amkun, (Cy-Celankenmn, (Cy-Co)adkuHuin wiH
mukjoankui, rae  (Ci-Celankun, (Cr-Celankenmn, (Cy-Co)ankuHII W HUKIOATKUI
HeoOs3aTeNIbHO 3aMeIleHbl OJHMM MM 0ojiee 3aMEeCTHTENsIMH, BBIOPAaHHBIMH W3 aMHHO,
ANIKMJIAMHHO, allMJIAMHHO, KapOOHOBOM KHCIIOTHI, KapOOKCHIIaTa, CIOKHOTO 3¢upa KapOOHOBOH
KUCJIOTBI,  TUOKapOOKCWJIaTa,  THOKHCJOTHI, -CONR-Rg  rugpoxcy, LIMKJIOAJIKHUJIA,
(UMKJTOANKWT)aIKWIa,  apuiia, reTepoluKiInia,  (TeTepOLUKINI)AIKWIa,  reTepoapuia,
(rerepoapun)ankwia, ryanuanHo, -SH u -S(ankmi), HeoOs3aTeNnpHO TAe LUKIOAIKHWI, apHll,
TEeTePOLMKIINI U TeTEePOAPUs TOMOJHUTENPHO 3aMELIeHbl OMHUM WM OoJiee 3aMECTUTEISIMU,
TAKUMH KaK THIPOKCH, aJIKOKCH, rajloreH, aMHHO, HUTPO, [HAHO WJIH allKUJI, U HEOOs3aTebHO
rne nea wi Tpu aroma yriepoaa (Ci-Ce)ankuna, (C,-Ce)ankenmna umu (C,-Ce)amkuaumna
00pa3yroT 4acTh 3-7-4JIEHHOTO KapOOLMKINYECKOrO WIIH MeTePOLMKINYECKOro KOJbLa (TaKoro

KaK MUKJIOOYTHIIOBOE UM OKCHPAHOBOE KOJIBIIO); U

R, npencrasnsier co0oil BOOOPON WK AJKWII, aJIKEHWI, aJKUHWJ, allWj, apajKul, apull,
reTepoapaliKiil, TeTePOAPHII, UKIOATKII, (LIUKIOATKII)AIKIAJ, aMUHOAJKIII, TUIPOKCHATIKII

WK aJIKOKCHAJIKUII.
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CorimacHo HEKOTOpPBIM BapHaHTaM peanuzauuud Ry, mpencrasisier coOoi  ankeHu,
AJIKMHWI, alliJl, apaJIKWIL, apUJl, TeTePOAPATTIKII, FEeTEPOAPUII, [IUKJIOATKIN, (LIMKIOATKHIT)ATKHUIL,
aMHUHOAJIKWJ, TUAPOKCHAIKWI WM AaJKOKCUAJIKWUJI. AJIBTEPHATUBHO, COINIACHO HEKOTOPBIM
BapuaHTaM peanuzauuu R, u R, BMecTe ¢ aTomamu, K KOTOPbIM OHU IPUCOETUHEHBI, 00pa3yoT
NUPPOIMINHOBOE WM IMHIIEPUINHOBOE KOJIBLIO, HEOOA3aTeNIbHO 3aMeIeHHOe OMHOM mim OoJee

rpynmnamMu, HE3aBUCHUMO BbI6paHHbIMI/I H3 THAPOKCHJIA, raJIOr€Ha, aMHMHO, HUAaHO U aJIKHJIA.

CornacHO HEKOTOPBIM BapUaHTAM peaji3al[ii B HACTOSIIEM U300PETEHUH MPEIIONKEHbBI

coenunenust popmyel (IA):

Ia)
WM UX GapMarieBTUYeCKH premMyieMas COJib UJIH CTEPEOU3OMep; TIe,
Rj, Ry, R3, Rs Ry u Ry siBrsitoTCS Takumu, kax ornpeneneHo B popmyie (I).

CornacHo HEKOTOpPHIM BapuaHTaM peanusaluu coequHeHus Gopmyusl (I) mmu popmyiel

(IA), Ry, npencrasisier coboit H.

CoriacHo IOTIOJHUTEIBHBIM BapHaHTaM peanu3anuu coenuHerus Gpopmyiisl (1) umu

dopmyisl (IA), R3 npencrasnsier coboit -CO-[Aaal |m,

Hanpumep, coequHeHUs1 COrJIaCHO HACTOSIIIEMY H300PETEHHIO MOTYT UMETb CTPYKTYpPY

dbopmyuel (IB):

N | N N Aaal],,

(IB)
WK UX (papMaleBTUYECKH ITpHeMJIeMast COJTb UJIH CTEPEOU30MED; TIE,
Rj, Ry, Rs, Ry [Aaal] u m ABIstrOTCS TaKUMH, Kak onpeneneHo B popmyie (I).

CornacHO HEKOTOPBIM BapHaHTAM PeATH3ALUHN B HACTOSALIEM H300PETEHUU TPEIJIOKESHbI

coenunenus Gpopmyisl (IC):
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HN X Aaal],

Iz

Ic
WK UX (apMalieBTUYECKH ITPUEMIIEMAs COJIb UJIH CTEPEOU30MED; TIE,
R1, Ry, [Aaal] u m sBIsIFOTCS TAKMMH, Kak ornpenesieHo B popmyie (I).

CornacHO HEKOTOPBHIM BapHAHTAM peATH3AMU B HACTOSILIEM H300PETEHUU MPEIJIOKEHbI

coenunenust popmyiel (ID):

[Aaa2]y N N N

(ID)
WK UX (GpapMarieBTUYECKH pUeMyIeMasi COJib UJIH CTEPEOU30OMep; Tae,
Ri, Ry, R3 Ry, Ry, [Aaa2] u n sBrsitoTCS TakKMMY, kKak onpezneneHo B popmye (I).

CornacHO HEKOTOpPbIM BapHUaHTAM pEATU3aLHH B HACTOSIIEM HM300pPETEHUH MPEIJIOKEHbBI

coenunenus popmyJsl (IE):

[Aaa2k N X -~

(IE)
win ux GapMarieBTUIECKH MpUeMyIeMas COJib UJIH CTEPEOHU3OMED; TIeE,
Ri1, Ry, Ry, Ry, [Aaa2] u n sBNsItOTCS TaKUMH, Kak onpeneneHo B popmyie (I).

HOI[ AMHHOKHUCJIIOTHBIM OCTATKOM B I[aHHOfI 00J1aCTH TEXHUKH MOHHUMAIOT Kap6OHOBYIO
KUCJIOTY, 3aMELIEHHYIO 10 anbda, OeTa uim raMmMa-yriepony amusorpynmoii (-NH,). B rpynme -

CO-Aaa aMHHOKHUCIIOTHBIA OCTaTOK Aaa cBsizaH ¢ kapOoHunpHOW rpynmnoii CO mocpencrsom
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KOBAJIEHTHOH CBSI3M MEXAY KapOOHMJIBHBIM YIJIEPOIOM U aMUHOTPYIIIOH aMHHOKHCIOTHOTO
ocTaTka. B mpennouTuTeNnpHBIX BapHaHTaX peaNn3aldil aMHHOKUCIIOTa MPEACTaBIsieT COOOH
anb(ha-aMUHOKHCIOTY U aMMHOKHCIIOTHBIM OCTATOK Aaa COeluHEeH ¢ KapOOHMJIBHOI TIpymroit
CO mocpencTBOM KOBAJEHTHOW CBSI3M MEKAY KapOOHWIBHBIM yIJIepomoM H  anbda-

AMUHOTPYIIION aMHHOKHCIIOTHOT'O OCTaTKa.

B coorBercTBuM ¢ JIOOBIM U3 NMPUBCACHHBIX BbIIIC BAPHUAHTOB pC€ajiu3alilvii COIJIaCHO

HEKOTOPBIM BapUaHTaM peajn3anuu X npencrasiser codoii O.

B coorBercTBHM ¢ JOOBIM W3 NPUBEICHHBIX BBILIE BAPUAHTOB PEAJH3ALMH COTJIACHO
HEKOTOphIM BapuaHTaMm peanusauuu ¢opmyiasl (I), (IA) wm (ID) R3; mpencrasnsier coboit

BOJIOPOI.

B coorBercTBHM C ONHHMM M3 TMPHUBEICHHBIX BBIIIE BAPHAHTOB PEANU3ALUN COTJACHO
HEKOTOpBIM BapuaHTaMm peanusanuu popmyier (1), (IA) umn (ID) R; npencrasisier coboii -CO-

Aaa

B coorBerctBuM ¢ NMOOBIM W3 MPUBEACHHBIX BBILIE BAPHUAHTOB PEATHM3ALMU COTJIACHO
HEKOTOphIM BapuaHTam peanusaun popmynsl (I), (IA), (IB), (IC), (ID) mm (IE) R,
NpeACTaBysieT COOON aNKuil, 3aMeleHHbIII aMUHO WM rerepoapuiioM. [IpenmoururensHo, R

npexncrasisiet codoit -(CH;)sNH,.

B coorBercTBuu ¢ JOOBIM M3 NMPUBEACHHDIX BBIINIC BAapUAHTOB pe€ain3dallii COIJIaCHO

HEKOTOPBbIM BapHaHTaM peanusanuu R; npeacrasniser coboi OOKOBYIO LeITb AMUHOKHCIIOTHL.

B coorBercrBuM ¢ JIOOBIM U3 NPUBCACHHBIX BbIIIC BAPHUAHTOB pCaiu3allii COIJIaCHO

HEKOTOPBIM BapUaHTaM peann3auuu R, npencrasnser codoit 00KOBYIO LeNb aMHUHOKHUCIIOTBI.

B coorBercTBHM ¢ JHOOBIM W3 NPUBEIACHHBIX BBILIIE BAPUAHTOB PEATH3ALMH COTJIACHO
HEKOTOPBIM BapHaHTaM peanu3anuu R; mpencrasnsier coboii 6okosyro nens Lys, Tyr, Gln, Ser,

Ala, Glu, Leu, Asp unu His.

B coorBercrBuM ¢ JI0OBIM U3 NPUBEACHHBIX BBIIIC BAPUAHTOB pE€aiu3allii COIrJIaCHO

HEKOTOPBIM BapuaHTaM peain3aunu R npencrasiser codoit Ookosyro nernb Lys, Tyr nimm Gln.

B coorBercrBuM ¢ JIOOBIM U3 NPUBCACHHBIX BBIIIC BAPUAHTOB pE€ain3allii COrJIaCHO

HEKOTOPBIM BapuaHTaM peain3anuu R npencrasmser codoit Ookoyro nemnb Tyr.

B coorBercTBuM C JIOOBIM U3 NPUBCACHHBIX BBIIIC BAPHUAHTOB p€ain3allii COIJIACHO

HEKOTOPBIM BapuaHTaM peaiu3anuu R npencrasnser coboit Ookoyro nemnb Lys.
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B coorBerctBuM C JIOOBIM U3 NPUBCACHHBIX BBIIIC BAPHUAHTOB pe€ain3allvii COrJIAaCHO

HEKOTOPBIM BapHaHTaM peanu3aunu R npencrasiser codoit bokosyro uemnb Gln.

CornmacHo anbTepHATHBHBIM BapHaHTaM peainuszaudd R; He mnpexncrasnsier coOoi
OokoByro menb Ser wim Thr; T.e., Ry He mpencrasmser codoit -CH,OH wunu -CH(CH;3)OH.
CoriacHoO IOTMOJHUTEIbHBIM aJbTEPHATUBHBIM BapUaHTaM peaju3aluu R; He mpencraBiseT
coboii OokoByro muernb Ser wuiau  Thr, KoTOpbIe SBISIOTCS — ANKHJIMPOBAHHBIMH  HIIH
AIMUITUPOBAHHBIMU. HaHpI/IMep, COrjlaCHO HEKOTOPbIM BapHaHTaM pEaiu3aluu R1 HE
npencrasisier coboit -CH,OCHj;, -CH,OAc, -CH(CH3)OCH; umu -CH(CH3)OAc. CornacHo
JIOTIOJTHUTEIbHBIM BapHaHTaM peanu3anud R; He mpencTtaBisieT coO0oi OOKOBYIO 1emb Ser wiu
Thr , KOTOPbBIC He06$13aTeano ABJIAKOTCA aJIKUJIMPOBAHHBIMU UJIM allUJIMPOBAHHBIMU, T.C., R1 HE
npencrasisier cobori -CH,OH, -CH(CH;3)OH, -CH,OCHj3;, -CH,0Ac, -CH(CH3;)OCH;3; umm -
CH(CH;)OAc.

B coorBercTBUM C JIFOOBIM M3 MPUBEAEHHBIX BBILIE BAPUAHTOB pPEATU3ALMU COTJIACHO
HEKOTOphIM BapuaHTam peanuzauun  gopmynsl (I), (IA), (IB), (IC), (ID) wm (IE) R,
npencTaBisier coOOM  ankwi, 3aMemeHHbli amuno. CorylacHO HEKOTOPBIM —BapHaHTaM
peanuzauuu R, mpencrasmisier codoit —(CH;),C(O)NH; wmu -CH,C(O)NH,. IIpenmnoururensHo,
R, mpencrasnsier coboit -CH,C(O)NH,.

B COOTBCTCTBUU C .]'II06bIM n3 HpI/IBeI[eHHbIX BEBILIIC BapI/IaHTOB peanmaum/l CorjiaCHO
HEKOTOPBIM BapHaHTaM peaju3ainuu R, npencrasisier coboit 6okosyro nenb Gly, Gln, Glu, Ser,

Asn, Asp, Ala uu Ile.

B coorBercTBUU C JIIOOBIM U3 NMPUBCACHHBIX BBIIIC BAPHUAHTOB pC€ajiu3allvii COIJIaCHO
HEKOTOPBIM BapHaHTaM peanuszauuu R, npencrasnsier coboit 6okoByro nenb Gln, Glu, Asn, Asp

i lle.

B coorBercrBuM ¢ JIOOBIM U3 NMPUBEACHHBIX BBIIIEC BAPHUAHTOB p€aiu3allvii COIrJIaCHO

HEKOTOPBIM BapHaHTaM peaiu3anuu R, npencrasisier codoit 0okoByto merb lle.

B coorBercrBuM ¢ JI0OBIM U3 NPUBEACHHBIX BBIIIC BAPUAHTOB pE€ain3aliii COIrJIaCHO

HEKOTOPBIM BapHaHTaM peanu3anuu R, npencrasiser codoit 00koByro Lemnb Ala.

B coorBerctBuM ¢ JIOOBIM U3 NPUBECACHHBIX BBIIIC BAPUAHTOB p€ain3allvii COIrJIaCHO

HEKOTOPBIM BapuaHTaM peain3anuu R, npencrasmiser coboit O0KOBYIO menb Asn.

CornmacHo anbTepHATHBHBIM BapwaHTaM peajduszaudd R, He mnpeacrasnsieT coOoi
ookoByro mernb Asn, Asp, Gln, wiu Glu; T.e, R, He npencrasmser coboii -CH,C(O)NH,, .
CH2C(O)OH, -CHzCHzC(O)NHz NI -CH2CH2C(O)OH
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B coorBerctBuM ¢ MOOBIM W3 NPUBEICHHBIX BBILIE BAPUAHTOB PEATHM3ALMH COTJIACHO
HEKOTOPbIM BapuaHTtam peanusauud Ry, u Rj, BMecre ¢ aromMamMu, K KOTOpPbIM OHH
NPUCOEANHEHbl, MOTYyT  OOpa3oBBIBATh  NHMPPOJNUAMH,  HEOOS3aTENbHO  3aMELIEHHBIH

TUAPOKCHUIIOM.

B coorBercTBuu ¢ JIFOOBIM M3 MPUBEACHHDBIX BBIIIC BAapUAHTOB pe€ain3dallii COIJIaCHO

HEKOTOPBIM BapUaHTAM PeaM3aluy m MpeAcTaBisieT cobou 1.

B coorBercTBuM ¢ JOOBIM W3 MPUBEICHHBIX BBIIIE BAPHUAHTOB peaM3aI[UU COTJIACHO
HEKOTOPBbIM BapuaHTaM peanu3aiuu [Aaal] comepkur OOKOBYHO Iiemb, KOTOpas BKIFOYAET

¢parment -OH.

B cootBercTBUH ¢ JHOOBIM M3 TMPUBENEHHBIX BbIIE BAPHAHTOB PEAH3aI[H COTJIACHO
HEKOTOPBIM BapuaHTaM peanusanuu [Aaal] npencrasnser codoit Ala, Thr, Ile, Glu, Lys, Asp,

Tyr, Gln, Ser umu Phe.

B coorBercTBuM C JIOOBIM U3 NPUBECACHHBIX BBIIIC BAPUAHTOB p€ain3allvii COrJIaCHO

HEKOTOPBIM BapuaHTaM peanusanuu [Aaal] npencrapnsier codoii Ser, Thr, Tyr, Glu, Ala umu Ile.

B coorBerctBuM C JIOOBIM U3 NPUBCACHHBIX BBIIIC BAPHUAHTOB p€ain3allvii COIJIACHO

HEKOTOPBIM BapuaHTaM peanusauuu [Aaal] npeacrasnsier coboii Tyr.

B coorBercTBUM C JIIOOBIM U3 NPUBCACHHBIX BBIIIC BAPHUAHTOB p€ainu3ali COIJIACHO

HEKOTOPBbIM BapuaHTaM peanusanuu [Aaal] npencrasnser coboit Glu.

B coorBercTBuu ¢ JOOBIM M3 MPUBEACHHDBIX BBIMIC BAapUAHTOB pe€ajin3dallii COIrJIaCHO

HEKOTOPBIM BapuaHTaM peaim3auuu [Aaal] npencrasisier coboii Ala.

B coorBercrBuM ¢ JIOOBIM U3 NMPUBECACHHBIX BBIIIC BAPHUAHTOB pC€aiu3allvii COIJIaCHO

HEKOTOPBIM BapHuaHTaM peanusauuu [Aaal] npeacrasnsier coboii Thr.

B coorBercTBUM C JIFOOBIM U3 NPUBEACHHBIX BBIIIEC BAPHUAHTOB pE€aiu3allii COIJIaCHO

HEKOTOPBIM BapuaHTaM peanm3annu [Aaal] npencrasisier coboti lle.

CornacHo anbTepHATUBHBIM BapuaHTaMm peanmsanuu R; mpencrasnser coboit -CO-

[Aaal], u Aaal He npencraBisieT coOON aMUHOKUCIOTHBIN octaTok Thr mmu Ser.

CornacHo AOMOJIHUTCJIbHBIM ~ AJIBTCPHATUBHBIM ~ BapUaHTaM  pe€ajin3aliun R3 HE

npencrasisier codoit H um -CO-[Aaal].

B coorBerctBuM C JIOOBIM U3 NPUBCACHHBIX BBIIIC BAPHUAHTOB p€ain3allii COIrJIACHO

HEKOTOPBIM BapUaHTaM peaM3alluy N MpeacTaBisieT coool 1.
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B cootrBercTBUU ¢ JIOOBIM M3 TMPUBENEHHBIX BbIIE BAPUAHTOB PEaU3al[K COTJIACHO
HEKOTOPBIM BapuaHTaM peanusanuu [Aaa2] npeacrasnser codoit Ala, Thr, Ile, Glu, Lys, Asp,

Tyr, Gln, Ser umu Phe.

B coorBercTBuu ¢ JOOBIM M3 NMPUBEACHHDIX BBIINIC BAapUAHTOB pe€ajiM3allii COIrJIaCHO

HEKOTOPBbIM BapuaHTaM peanusanuu [Aaa2] npencrasnser coboit Ser, Thr, Tyr, Glu, Ala nnn Ile.

B coorBercrBuM ¢ JIOOBIM U3 MNPUBCACHHBIX BBIIIC BAPHUAHTOB pC€aiu3allkiu COIJIaCHO

HEKOTOPBIM BapUAHTAM PEATM3aLMU P MPEACTaBIsIeT COOOM 2.

B coorBerctBuM ¢ JIOOBIM U3 NMPUBEACHHBIX BBIIIC BAPHUAHTOB p€ajiu3alilii COIrJIaCHO
HEKOTOPBIM BapUaHTaM peaiu3alliui OJHH, Oonee WM BCE AMHHOKUCIIOTHBIE OCTAaTKH

NPEACTABIIIOT CO00H D aMUHOKHCIOTHBIE OCTATKH.

B coorBerctBuM ¢ JI0OOBIM U3 NPUBECACHHBIX BBIIIC BAPUAHTOB pe€aiu3allvii COIrJIaCHO
HEKOTOPBIM BapUaHTaAM peEaiu3alilii OUH, Oonee OJHOro WjiM BCE€ aMHWHOKHCIIOTHBIC OCTAaTKHU

NPEACTABISIIOT CO00M L aMHHOKHCIIOTHBIE OCTATKH.

CornacHo HEKOTOPBIM BapUaHTaM pEajiu3aliliid B HACTOALIEM I/1306peTeHI/II/I MPEAJIOKEHO

COEAMHEHNE UM ero (papMaleBTUIECKU TPUEMJIEMas COJIb WIIM CTEPEOU30Mep, BBIOPAHHBIE U3:

Ne coequHeHus1 CrpykTypa
S OH
I HN™ N 7/\” N/Ln/
N-O H
o}
H
Oy © NH,
OH
’ o)\: 0
N NY:\N)LN OH
2 | H H
N—O o}
NH,
HO PN
3 1A
N~ OH
TN
N—O o}
H
NH, 0O
H
4 o 02\: o
HN N\j/-\NJ\N OH
2 | H H
N—O o}




Ne coenunenus

CrpykTypa

NH, NH,
5 HO O)\ o
HNj\/N\ :NJ\N OH
2 ! \(\H H
N—O 0]
HO /> o O
6 HZNj\TNY\NJ\HI(OH
N—O (0]
OH
7
N OH
H
NH2
8 el Y\ J(
N
H
OH
: S
N A OH
HNT ST
N—O o}
H,N_ O O«__OH
10 = i
N, A OH
H,N SN N
2 | Y\H H
N—O o}
NH2
11
jY WANJLIW
H,N CNHZ NH,
12 O OH
H,N \(\N
o}
13

H,N j/\N OH
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Ne coenunenus

CrpykTypa

N - OH
NN
N—O o)

14
NH,
PN OH
N ~ OH
HzNJY NN
N—O (o]
HO k/ o “\yOH
16 jY : )k\/g(
N OH
NN
N—O (0]
HO . o OH
17 j\(N : J\IH/OH
YN N
N—O (@)
(0]
N HO HZN)K: j\
N—O H H O
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WM ero (papMaLeBTHYECKH TPUeMIIEMast COJIb HITH €r0 CTePEOru30oMep.

CornacHo HEKOTOPBIM BapHaHTaM pean3alun COCAUHEHUSA COTJIACHO I/1306peTeHI/HO

MOTYT TIPENCTaBJIsITh COOOHM mponekapcTBa coenuHeHuit Qopmynsr (I), rme, Hampumep,

)
TUAPOKCHII B UCXOIHOM COEIMHEHHU MPUCYTCTBYET B BHIE CIOXKHOTO 3¢upa win kapOOoHaTa,
WM KapOOHOBAsi KUCJIOTA, MPUCYTCTBYIOIAS B UCXOAHOM COCIUHEHUH, NMPUCYTCTBYET B BUAE
cnoxkHoro »¢upa. CornacHO JONOJHUTENPHOMY BapHAHTy peajn3allid  IIPOJIEKAPCTBO
MeTabOIM3UPYETCs] B aKTHMBHOE HCXOMHOE COEOUHEHHE in vivo (Hampumep, CIOXKHBINH 3¢up

TUAPONU3YETCs], 00pa3yst COOTBETCTBYIOIINI TMAPOKCHII HIIH KapOOHOBYIO KUCIIOTY).

CornacHo HEKOTOPbIM BapHAHTAM pEATM3aLUH COSIUHEHUS COTJIACHO HACTOSLIEMY
I/1306peTeHI/IIO MOT'YT TAaKXE COACPKATb B HEIMPUPOAHBIX MPOMNOPUUAX HU30TOIIBI AaTOMOB OAHOIO
win Ooniee 3JEMEHTOB, KOTOpbIE COCTAaBIISIIOT TakKWe coeAuHeHus. Hampumep, HacTosiiiee
u300peTeHre TaKKe PACIpPOCTPAHSETCS HAa MEYEeHble H30TOMAMH BapHUaHThl HACTOSIIETO
H306peTeHI/IH, KOTOPBIC SABJAKOTCA HUACHTUYHBIMHU YKa3aHHBIM B HACTOSALNEM AOKYMCEHTC, HO B
KOTOPBIX OJMH WA 0OJiee aTOMOB COEAMHEHUS 3aMeLIeHbl AaTOMaMH, MMEIOIIIMU HHbIE aTOMHBIE
Macchl MJIM MacCOBBIE YHCJA, YeM IpeoONafarolie aTOMHbIE MacChl MM MAacCCOBBbIE YHCIIA,
KOTOpbIE OOBIYHO BCTPEYAIOTCS B MIPUPOJIE sl TAaHHBIX aTOMOB. Bce mpencraBiieHHbIE H30TOIbI
ar000r0 KOHKPETHOTO aTroMa WJIM DJIEMEHTa HaxXONSATCS B Mpenesiax TPYIbl COEXMHEHHIt
COTJIACHO HACTOSALIEMY M300pETEHUIO M MX MPUMEHEHUI. TUMHYHbIE H30TOIbI, KOTOPBIE MOTYT
ObITh BBENEHbI B COENMHEHHs] COTJIACHO HACTOSINEMY H300PETEHMIO, BKIIFOYAIOT H30TOIBI
BOZIOPOJIA, YIJIEPOsa, a30Ta, Kucaopona, docdopa, ceprr, dhropa, xjmopa u ifoxa, Takue kak “H
(“D”), 3H, 11C, 13C, 14C, 13N, 15N, 150, 170, 180, 358, ISF, 36Cl, 51 u 1. Meuenbie usoronamu
COEMHEHHs] COTJIACHO HACTOSLIEMY M300pEeTEeHHIO MOTYT OBbITh MOJy4YE€HbI, B LIEJIOM, COTJIACHO
CICAYOIIUM IMpoueaypam, aHaJOTMYHbIM TEM, KOTOPBIC OINHCAHbI HUKE B CXEMax I/I/I/I.]'II/I B
npuMepax, MPUBENEHHBIX B HACTOSAIIEM JOKYMEHTE, MOCPEICTBOM 3aMelleHHsi peareHTa Oe3

M30TOMHOM METKH MEYEHBIM M30TOIaMHU p€arcHTOM.
@apmaz;eemuuecxue Komnosuyuu

CornacHo HEKOTOPBIM BapHAHTaM peajin3dallii B HACTOSLIEM I/1306peTeHI/II/I MMPEAJIOXKEHA

(I)apMaI_IeBTI/ILIeCKaﬂ KOMIIO3ulus, cCoacp Kamasd COCAUMHCHUEC, OINMUMCAHHOC B HACTOALIEM
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IOKYMEHTE, HeoOs3aTeNbHO B CMecH C (hapMaLeBTHUECKH TNPUEMIIEMBbIM HOCHTENIEM MU

pazbaBuTenem.

B HacrosimmeM wu300peTeHMM TaKXKe IMpPEIJIOKEHbl CIOCOOBI TOJYYEHUS COCTaBOB

OIKMCAHHBIX COSTMHEHHH IJIs (bapMaLIeBTI/I‘-IeCKOFO BBCIOCHUA.

Komnosuumun u  cmocoObl  COTJIACHO — HACTOSIEMY  HM300PETEHHIO MOTYT  OBITh
UCTIOJIb30BAHbI ISl JICUEHUs] HYKOAOIIerocss B 3TOM MHAMBHAyyMa. COIJIaCHO HEKOTOPBHIM
BapUAHTAM peaTM3aliy HHIUBUIYYM NPEACTABIsET COOOH MIIEKOMUTAIOLIEE, TAKOE KaK YeJIOBEK
WIM MJIEKONUTAIOINee, He MpeACTaBisiionee coOol yenoBeka. lIpu BBENEHHUH >KHUBOTHOMY,
TAKOMy KakK 4YeJIOBEK, KOMIIO3ULHI0 WJIM COCOMHEHHE MPEANOYTUTEIbHO BBOMST Kak
(bapManeBTUYECKYI0 ~ KOMIIO3ULMIO, COAEpIKAINyl), HampuMep, COEAMHEHHE  COTJIACHO
HACTOSIIEMY HM300peTeHHI0 U (apMaLeBTHYECKH MPHEMJIEMbIH HOcuTelb. DPapManeBTUYECKH
NpUEMJIEMbIE HOCUTEIH XOPOIIO U3BECTHBI B OOJIACTH JAHHON TEXHUKH M BKIIIOYAIOT, HATIPUMED,
BOJHBIE PACTBOPBI, TaKWe Kak Boma Win Oy(epHbI (PU3NOJOTHUECKHI COJIEBOH PacTBOP WM
ApyTHe PAaCTBOPHUTEIH WM HAIOJHUTENH, TaKHe KaK TJIMKOJM, TJHUIEPHH, Macia, TaKue Kak
OJIMBKOBOE MAcCJIO, MUIM MOIXOSIINE AT MHBEKIMHA OpraHinyeckue ciokHble 3¢upsl. CornacHo
NPEANOYTUTENIbHOMY BapHaHTy peaNn3aluy, KOoraa Takue (papManeBTUYeCKue KOMITO3ULMU
NpeAHa3Ha4YeHbl I BBEICHUS YEJIOBEKY, B YaCTHOCTH, U MHBA3UBHBIX IyTeH BBeneHUs (T.€.
nyTel, TaKuX Kak MHBEKIUS WIM UMIUIAHTALMs, KOTOpble 00XOoaAT nepeHoc minu auddysuio
yepe3 SMHUTENHANbHBIN Oapbep), BOAHBIN PacTBOp SIBISETCS AMPOr€HHBIM WJIHM IO CYIIECTBY
anMpOTreHHbIM. BcrmomoraTenpHble BelIECTBA MOTYT OBITh BBIOPAHbBL, HANpHMEpP, YTOOBI
OCYIIECTBJISATh 3aMEAJICHHOE BHICBOOOJKIEHUE areHTa MIIN CEJIEKTUBHO BO3/1€HCTBOBATh HA OIMH
win OoJiee TUIMOB KIETOK, TKaHeW WM oOpraHoB. (PapMaleBTHUYECKash KOMITO3ULIMS MOKET
NPUCYTCTBOBATh B CTAHIAPTHOW JIEKAPCTBEHHOH (opMe, Takoil kKak TabieTka, Karcyna (B TOM
YHCIIe Karcyja ¢ MOKPBITBIMH YaCTHUIIAMHM M JKEJATHHOBAsl KaICyJja), TpaHytia, JTHOPHIT s
BOCCTAHOBJICHUS], MOPOLIOK, PAacTBOP, CHUPOIN, CYMMO3UTOPHUN, MHBEKIHS U T.A. Kommosumws
MOXET TaK)K€ MPHUCYTCTBOBATH B TPAHCIEPMAIBHONH CHUCTEME TOCTaBKH, HANPUMEP, TAKOH Kak
KOJKHBIH TUIAaCThIpb. KOMMO3HULIMS MOXKET TakKe MPUCYTCTBOBATH B PACTBOPE, MOIXOISIIEM IS

MCCTHOI'O BBCACHHA, TAKOM KaK I'JIa3HBIC KaIlJIn.

dapMaleBTHYECKH TPUEMIIEMBII HOCHUTEIb MOXKET COAep X aThb (PU3HOJIOTHYECKU
MIpUEMJIEMbIE areHThI, KOTOPbIE CBOUM JIEHCTBUEM, HANPUMEP, CTAOWIM3UPYIOT, YBEIHYHUBAIOT
PacTBOPUMOCTh WJIM YBEJNYHMBAIOT a0COPOLIMIO COEAMHEHUs], TAKOTO KaK COETUHEHNE COTJIACHO
HacrosimeMy wu3o0pereHuto. Takue (QU3MONOTMYECKH TPUEMIIEMbIE BELIECTBA BKIIIOYAIOT,

HarpuMmep, yrii€BOAbl, TAKUE KaK IJIFOKO34, CaXapo3a WJIIHN ACKCTPAaHbl, aHTHUOKCHAAHTBI, TAKUEC
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KaK acKOpOMHOBAash KHUCJIOTAa MM TJyTaTHOH, XE€JaTUPYIOIIHWE AareHThbl, HU3KOMOJEKYJISIPHBIE
Oenxu wiu Apyrue cTabuin3aTopbl UM BCIIOMOTaTelbHbIE BelllecTBa. BpiOop dapmarieBTudecku
IPUEMJIEMOTO HOCHUTENS, BKJIIOYAIOIEro (PU3HOJOTMYECKH IPHEMJIEMbIH areHT, 3aBHCHUT,
Harpumep, OoT cmocoba BBeneHHst komnosuuuu. Ilpenapar ¢apmauneBTHUECKOH KOMIO3ULMU
MOXKET MPENCTaBISITh COOOH CaMOAMYJIBIHPYIOINYIOCS CHUCTEMY JOCTaBKH JIEKAPCTBEHHOIO
CPEeICTBa WM CAMOMHKPO3MYJIBTUPYIOIIYIOCS CHUCTEMY IOCTABKH JIEKAPCTBEHHOTO CPENCTBA.
dapmaneBTHUECKAs KOMIO3HLUS (TIpenapar) Tak:ke MOKET MPeACTaBISTh COOOH JIMTOCOMY HITH
APYTYIO TOJMMEPHYI) MAaTpUIly, KOTOpas MOXKET COAep)kKaTh, HANpPUMep, BBEJACHHOE B Hee
COEIMHEHHUE COMJIACHO HacTosmeMy n3obperenuro. Hampumep, TUIOCOMBI, KOTOPBIE BKIIFOYAIOT
dbochomunuabl WM Apyrue JUNHUIOLL, MPEACTABISIOT COOOH HETOKCHYHbBIE, (PU3HOJOTHUECKU
NpUEMJIEMBIE I META0OIU3UPYEMbIE HOCUTENH, KOTOPBIE SIBJSIFOTCS OTHOCHUTENBHO MPOCTHIMU B

HU3TOTOBJICHHUHU U BBCACHUH.

BripaskeHne «papMaleBTHUECKU TPUEMIIEMBIN» TPU HCIOIB30BAHUM B HACTOSIIEM
JOKYMEHTE O3HAuUaeT TaKWe COeNUHEHHUs, MaTephaybl, KOMIO3WIMH W/WIN JIeKapCTBEHHBIE
(OpMBI, KOTOpPBIE, C MEAUIIMHCKOW TOYKH 3PEHUS, SIBJISIFOTCS MONXOSLINI JJIsi MPUMEHEHUs B
KOHTAKT€ C TKAHAMHU 4YEJIOBEKa W JKUBOTHOIO, HE BbI3bIBAS YPE3MEPHON TOKCHUYHOCTH,
pa3dpaxkeHus], aJUIGPrHYeCKON peakUMu WM JPYyrux MpoOJjeM Wi OCJIOKHEHHWH, B

COOTBETCTBUHU ¢ 0OOCHOBAaHHBIM COOTHOIIIEHUEM MOJIb3bI pucka.

Boipakenne «QpapMaleBTHYECKH NPUEMJIEMbIi HOCHUTENbY» IPH HUCIOJB30BAHUU B
HACTOSIIIEM JIOKYMEHTE O3Ha4aeT (papMalieBTH4eCKH MPUEeMIIEMbIi MaTepuall, KOMIIO3HLIUIO HIIH
HAIOJIHUTEIb, TAKOW KaK JKUIKUI MM TBEPIbIH HAMOJIHUTEINb, pa30aBUTENb, BCIOMOIaTEIbHOE
BEIECTBO, PACTBOPUTEIb MJIM MHKATCYJIUPYIOMNI MaTepras. Kaxnblii HOCUTENb TOJIKEeH ObITh
«TPUEMJIEMBIM» B CMBICJIE COBMECTUMOCTH C JIPYIMMH WHIPEIUEHTAMU KOMIIO3HMLIUU U He
HAHOCHTb Bpela MauueHTy. Hekoropble mpuMepbl MaTepUaioB, KOTOPbIE MOTYT CIYXKUTb B
KadyecTBe (papMalleBTHUECKH NPUEMJIEMBbIX HOCHTENeH, BkmouaroT: (1) caxapa, Takme Kak
JIAKTO3a, TIIF0K03a U caxapo3a; (2) KpaxMaiibl, TAKHE KaK KYKYpy3HBIH Kpaxmall U KapTodeabHbIi
kpaxmax, (3) TUemwmronody ©W ee  NPOM3BOAHBIE, TakHWe Kak  HATpUeBas  COJb
KapOOKCHMETHIILIEIUTFOIO3b], STUIILEIUTI0N03a M aleTaT LeJuIroJiosbl, (4) mopourkooOpasHbIi
TparakaHt; (5) conox; (6) sxenatus, (7) Tanbk; (8) BCOMOrareinbHBIE BEIIECTBA, TAKHE Kak
MacJjIo Kakao U BOCKH JJIs CYNIIO3UTOpHEB; (9) Macia, Takie Kak apaxiucoBO€ MAaCIo, XJIOKOBOE
Macio, cadIopoBOe Macio, KYHKYTHOE MAcjo, OJIMBKOBOE MACJO, KyKypy3HO€ Maciio H COEBOE
macno; (10) ramkonH, Takue Kak MPOMIJIEHIIMKOJb, (11) MHOroaTOMHBIE CIIUPTHI, TaKUE Kak

IJIMLEPHH, COPOUT, MAHHUT U MOJMITHIIEHTIINKONb; (12) cinoxkHble 3¢ UpPbI, TaAKUE KaK 3TUIIONeaT
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u stwaypart; (13) arap; (14) OydepHble areHTbl, Takue Kak THIPOKCHUI MAarHUS M THIPOKCHUJ
amomunust;, (15) anerunosas kucnota; (16) anuporennas Bozga; (17) M30TOHUYECKUI pacTBOD;
(18) pactBop Punrepa; (19) stunossiil cnupt; (20) docdarusie Oydepusie pacTBopsl, u (21)

APYTrue€ HETOKCUYIHBIE COBMECTUMBIC BEIICCTBA, UCTIOJIB3YEMbBIC B (I)apMaLIeBTI/ILIeCKI/IX COCTaBax.

@apMaleBTHUECKYI0 KOMIIO3ULMIO (TIpernapar) MOKHO BBOAWTH MALMEHTY JIFOOBIM U3
pPa3NUYHBIX MyTeH BBENEHHs, BKJIOYAs, HANpPUMEp, MEPOpajbHbIN (HAMPUMEpP, >KUAKUE
JIEKapCTBeHHbIE (DOPMBI, TPEACTaBIAOMUE COOOW BOAHBIE MJIM HEBOIAHBIE PACTBOPBI HIIH
CyCHeH3MH, TaOJeTKHU, KarcCyJibl (BKIIOYAs KANCyJbl C MOKPHITHIMA YaCTHUIIAMH U JKEJIATHHOBBIC
KarcyJibl), OOJIOCHI, MOPOIIKH, TPAHYJbI, MACThHI JJIsI HAHECEHWs] Ha SI3bIK), aOCOPOIIMOHHBIN
(uepe3 cnu3UCTYRO OOOJIOYKY TOJIOCTH pPTa, HAMpUMep, CyONMHIBajbHBIN), aHAJbHBIN,
pPEeKTaNbHBI WM BardHAJbHbIN (BKJFOYAs, HANpUMep, TMEeCCApHil, KpPeM WIH TeHY);
NapeHTepaNbHbli  (BKIFOYAs ~ BHYTPUMBIIICYHbIH, BHYTPUBEHHBIH, TOAKOXXHBIA  WJIH
UHTPATEKAJbHBIN, HapuMep, B (OpMe CTEPHIBHOIO PacTBOpa WJIHM CYCIEH3HH), HA3aJIbHBIM,
BHYTPUIIEPUTOHEAIbHBIA, TOJKOKHBINA, TpaHCAEpMalbHbIA (HampuMep, B (QopMe IUIaCThIpS,
HAKJIEMBAEMOT0 Ha KOXY), M MECTHBIH (BKJIOUas, HaNpuUMep, KpeM, Ma3b WM a3p030Jb I
HAaHECEHWs Ha KOXy WM miasHble karn). CoenuHeHHe MOXKET TakXKe COAepXKaTbCs B
KOMITO3UIMK JiIs1 MHransauud. CoryiacHO HEKOTOPBIM BapuUaHTaM peasu3alfiil COEIUHEHHE
MOXeT OBITh IPOCTO PACTBOPEHO WM CYCIEHAUPOBAHO B cTepuibHOW Boxe. IlogpoOHoe
OINUCaHNE COOTBETCTBYIOIIMX MNyTEeHl BBEAECHUS U KOMITO3MLMN, MOAXONALIMX Ul YKa3aHHOU
L[eJIM, MOJKHO HaiTH, Hanpumep, B matentax CIIIA NeNe 6110973, 5763493, 5731000, 5541231,

5427798, 5358970 u 4172896, a Tak:ke B IPOLUTHPOBAHHBIX B HUX NaTEHTaX.

CocraBbl MOryT OBITh yHOOHBIM O0pa3oM TMOJNy4eHbBI B BHUAE CTAHAAPTHBIX
JIEKapCTBEHHBIX (POPM U MOTYT OBbITh MOJYYEHBI JIIOOBIMH CIIOCOOAMHU, XOPOIIO M3BECTHBIMU B
obmactu ¢apmaneBTHueckd. KoOJWYEeCTBO aKTHUBHOIO MHIPEAMEHTa, C KOTOPBIM MOJKET
COYeTaTbCs MaTepuasl HOCUTENS Ui TMOJYYEeHUS €IUHUYHOW JIEKapCTBEHHOW (opMmbl, Oynmer
U3MEHSTBCS B 3aBHCHMOCTH OT TMAI[MEHTa, MMOJUIeXkKAINEro JICUEHHI0, KOHKPETHOro crocoba
BBeieHUs. KOMM4ecTBO aKTHUBHOT'O MHTPEUEHTA, ¢ KOTOPBIM MOKHO KOMOWHUPOBATH MaTEpUa
HOCUTENSl ISl TIOJIyYeHHUs] €OUHUYHOH JIEKapCTBEHHOW (opMmbl, Oyaer, Kak MpaBHIIo,
NPEACTABIATh COOON Takoe KOJNUYECTBO COCAMHEHUs, KOTOPOE MPOM3BOAMT TEPANeBTUUECKHN
s¢dexr. Kak mpasmio, B pacdere Ha CTO MPOLEHTOB, YKa3aHHOE KOJUYECTBO OyIe€T COCTABIISITh
OT MPUMEPHO 1 MpoueHTa [0 MPUMEPHO NEBSHOCTA AEBATU MPOLIEHTOB, MPEANOYTHTEIBHO OT
MPUMEPHO 5 MPOLEHTOB 10 MpuMepHO 70 MPOLEHTOB, HauboJIee MPEANOYTUTEIHHO OT MPUMEPHO

10 mpouenTos 110 npuMepHO 30 MPOLICHTOB.
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Crioco0bl TIONTy4YeHUsT YKa3aHHBIX COCTABOB FJIM KOMIIO3HMLIUN BKJIFOYAOT CTAAHIO, HA
KOTOPOH OOBEOUHSIIOT aKTHBHOE COENMHEHHE, TaKOe KaK COeIUHEHHE COTJIACHO M300pEeTeHHIO,
HOCHUTENIb W, HEOOs3aTeIbHO, ONWH WM OoJiee BCIOMOIaTeJbHBIX HHIPEIUEHTOB. B mesom,
COCTaBbl TMOJYYAalOT MOCPEACTBOM OJHOPOJHOTO M THIATEIBHOIO OOBEIUHEHUS COEIUHEHHUS
COTJIACHO HM300PETEHHI0 C SKMIKUMH HOCHTEISIMH W/WJIM TOHKOM3MEJIbYEHHBIMH TBEPIbIMU

HOCHUTEJISIMH H, B CJIy4ae HEOOXOIUMOCTH, MOCIeAYomero GopMoBaHUs MPOIYKTA.

CocTaBbl COrIACHO HACTOALIEMY H300PETEHHIO, KOTOPBIE SIBISIFOTCS MOAXOMSIIUME TSI
NePOPANIbHOTO BBEACHHUS, MOTYT MPHUCYTCTBOBATh B TaKMX (POpMax, Kak Karcyibl (BKIFOYAs
KarcCyJibl ¢ TOKPBITBIMH YaCTHLIAMH U JKEJIaTUHOBBIE KAaICYJIbl), OOJATKH, TIJIFOJIH, TaOJIETKH,
TabNMeTKu JUIsl paccachiBaHus (C HCIIOJNB30BAHMEM apOMAaTU3MPOBAHHOW OCHOBBIL, OOBIYHO
caxapo3bl U KaMeIH aKalluu WU TParakaHTa), JJUO(WI, MOPOIIKH, TPaHYJIbL, UIH PacTBOP WIIH
CyCleH3Us1 B BOAHOM WM HEBOJHOM >KMIKOCTH, WM MACJSHO-BOAHAs WM BOJHO-MAacCisHas
KHUIKAs SMYJIbCHUS, WIM 3JUKCHDP WM CHPOIN, WIM MACTHIKHU (C HMCIOJb30BAaHHEM HHEPTHOM
OCHOBBI, TAKOH KaK JKEeJIATUH U MIIMLEPUH WIN caxapo3a U KaMeIb aKaliu), /UK KUIKOCTb IS
MOJIOCKAHMs JJIs1 MOJOCTH PTa U T.A., A€ KAKIbIA COCTaB CONEPKHUT 3aJaHHOE KOJUYECTBO
COEMHEHUs] COTJIACHO HACTOALIEMY M300PETEHHI0 B KAaueCTBE AKTHUBHOI'O HHIPEAHMEHTA.
Komno3uunn uim coemquHeHHus MOXKHO Takke NMPUMEHATh B (popme Oomoca, 3JeKTyapus WU

macCThbI.

JUns mony4eHus TBEPAbIX JIEKAPCTBEHHBIX (POPM U1 IEPOPAIbLHOTO BBEEHUS (KaIlCyJIbl
(BKJIFOUAsl KAICyJIbl C TMOKPHITBIMU YAaCTHLIAMH M JKEJIATUHOBBIE KAICYJIbl), TAONETKH, MUITOJIH,
Apake, MOPOLIKH, TPAHYJbI U T.J.), C aKTUBHbIM MHIPEAMEHTOM CMEIINBAIOT OIUH WM OoJee
(bapMaleBTUYECKUX MPUEMIIEMbIX HOCHUTENIEH, TAKMX KaK LUTPAT HATPHUS WJIH JBYX3aMEIICHHBIH
dochar xambius, w/wam JOOble U3 cleayroiux BemecTs: (1) HAMONHUTENM WU OObEMHBIE
HATIOJIHUTEIH, TAKHE KaK KpaxMaJibl, JIAKTO3a, CaXapo3a, IIOK03a, MAHHUT W/WIH KPEMHHEBas
KUCIOTA; (2) CBSBYIOLIME BEIIECTBA, TaKWE KAk, HampumMep, KapOOKCHMETHIILEIIIN03a,
ANbIMHATBL, JKEJAaTWUH, TMOJMBUHWINMUPPOIUIOH, caxapo3a Wwin kKamenb akaumd, (3)
VBJIQKHUTENN, TAaKW€ KaK TIULepuH, (4) pa3phIXJIOIINE BELIeCTBA, TAKWE KaK arap-arap,
KapOOHAT KaibIMsA, KapTO(QEeNbHBI KpaxMmal WM KpaxMall TanuOKH, aJbIHHOBAs KHCJIOTA,
HEKOTOpBIE€ CHIIMKAThI U KapOOoHAT HaTpus; (5) yAep KUBAIOLINE PACTBOP BEIIECTBA, TAKHUE KaK
napadus; (6) yckopurenn abcopOunu, Takue Kak YeTBEPTUYHbIE AMMOHHUEBbIE coenuHeHusI, (7)
CMa4HBAIOIIUE BEIIECTBA, TAKUE KaK, HAIIPUMED, LETHWIOBBIN CIIUPT U MOHOCTEAapaT TIULEPHHA,
(8) abcopOeHThl, Takue Kak KaOJUH U O€HTOHHTOBAs TMNHA; (9) CMa3bIBAIOIINE BEIIECTBA, TAKUE

KaK TaJbK, CTeapaT KaJbLUs, CTeapaT MAarHWs, TBEPIbIe MOJMATUIEHIINKONH, JIAypHiCyibdar
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Hatpust U ux cMmecH; (10) xommuekcooOpas3yromue areHThl, Takue Kak MOAU(UIIMPOBAHHBIE U
Hemonu(duLupoBaHHble LUKIOAEKCTpUHBl, U (11) kpacsmue BemectBa. B cimyuae xamcyn
(BKJIFOUAS KAICYJbl C MOKPBITHIMU YaCTULAMM U KEJATUHOBBIE KaICyJibl), TAOJETOK U IMUJIIIOJIb
(apmaneBTHYECKHE KOMIIO3ULMM MOTYT TaKKe BKIOYATh Oy(epHble areHThl. TBepibie
KOMITO3ULIM aHAJIOTUYHOTO THUIA MOTYT TakXe ObITh MCIOJIb30BAHBI B KAUECTBE HANIOJIHUTENEH
B MMEIOIINX MSATKOE U TBEPAOE COAEPIKUMOE KEJATHHOBBIX KAaICyJlaX C MPUMEHEHHEM TaKHX
BCIIOMOTATENbHbIX ~ BEINECTB, Kak JIAKTO3a WJIM  MOJIOYHBIE  caxapa, a  Takxke

BBICOKOMOIJICKYJIAPHBIC MMOJUSTUIICHITIMKOJIN U T.II.

Tabnerka MoOXeT OBITP HM3TOTOBJIEHA MOCPEACTBOM IPECCOBAHMSA WIH (POPMOBAHMS,
HeoOsI3aTeNIbHO € ONHUM WM 0oJiee BCIIOMOTATEeNbHBIMH HMHIPEAHEeHTaMU. lIpeccoBaHHBIE
TabJIETKH MOXKHO TMIOJIy4aTh, HCIIONB3Ys CBS3YIOIEe BEIIECTBO (HANMpPUMEp, JKENATHH WU
TUAPOKCUIIPONTMIMETIIILEIUTION03Y), CMAa3bIBAIOIIEE BELIECTBO, HHEPTHBIH pa3OaBUTEND,
KOHCEPBAHT, Pa3pbIXJIUTENb (HATIPUMeEp, HATPUS KpaxMall TJIHKOJIAT UITH CIINTAsl HATPHEBAs COJIb
KapOOKCHMETHIILIEIITIOJIO3b]), MOBEPXHOCTHO-AKTMBHOE WJIM AMCIEPTHPYIOLIEE BELIECTBO.
dopmoBaHHbIE TaONETKM MOTYT OBITh HW3TOTOBJEHBI IOCPENCTBOM (DOPMOBAHUS CMECH
MOPOILIKOOOPAa3HOTO  COEOWHEHUs, CMOYEHHOIO HWHEPTHBIM JKHIKUM pa3baBuUTENEeM B

MOAXOSALIEM YCTPOMCTBE.

Tabnerku u apyrue TBepble JEeKapCTBEHHbIE (POpMbI (PapMaeBTUIECKUX KOMITO3HULIUH,
TaKkue Kak Jpaxke, Kamcyibl (BKJOYas KaICyJjbl C HMOKPBITBIMU YaCTHLAMHU U JKEJIATUHOBbIE
KarCyJibl), MMM M TPaHyJbl, MOTYT OBITh HEOOS3aTEIbHO M3TOTOBJIEHBI C HACEYKAMM WU
HOKPBITUAMH B 000JIOYKAMH, TAKIMHU KaK SHTEPOCOTOOMIbHBIE TIOKPBITUS U APYTHe MOKPBITHS,
XOPOLIO M3BECTHbIE B O0JIACTH M3rOTOBJEHHs (hapMaLeBTHUECKUX BemecTB. OHU MOXKET TakKe
OBITb TOJIyYeHbI TaKUM O0pa3oM, YTOObI oOOecrnevynBaTh MEIJIEHHOE WIIH PeryiupyeMoe
BBICBOOOKICHHE COAEPIKALIETrOCs B HIX aKTUBHOTO MHIPEIMEHTA C UCTIONB30BAHUEM, HapUMep,
TUAPOKCUIIPONTMIMETIUILEIUTFONIO3I B PA3JIMYHBIX  MPOMOPLMSAX, UYTOOBI  00ecreYynBaTh
JKeNaTeIbHbIH MPOQUIb BBICBOOOXKIEHUS, OPYrue MOJMMEPHbIE MATPHULBL, JIMIIOCOMBI H/HIH
MuKpocdeppl. OHH MOTYT OBITH CTEPWIIN30BAHBI, HATIPUMED, MOCPEACTBOM (pHUIbTpaniy uepes
3alepKUBAOIUN OakTepuu (QUIBTP WM MOCPEIACTBOM BBEINEHHs CTEPHIIM3VIOIIHUX BEILIECTB B
(opMe CTepHIIbHBIX TBEPHABIX KOMITO3UIMH, KOTOPbIE MOTYT OBITH PACTBOPEHBI B CTEPHIIbLHOU
BOJI€ WJIM HEKOTOPOU APYTrod MOAXOIALIEH IJI1 MHBEKLUNH CTEPUIIBHON CPeAe HEMOCPEICTBEHHO
nepen NpPUMEHEHHEM. YKa3aHHble KOMIIO3MIMH MOXKET TaKkKe HeoOS3aTeNbHO COAepIKaThb
NPUAAIOLINE HEMPO3PAYHOCTh BEIIECTBA M MOTYT MMETh TaKOH COCTaB, YTOOBI BBICBOOOKAATH

OJUH HWJIH 0ojiee aKTHBHBIX HUHI'PEAUCHTOB HCKIIIOYUTCJIBHO WM TMIPEANOYTUTCIIBHO B
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ONpeeNeHHON YaCTH JKeJyJOYHO-KHIIEUHOTO TPAKTA, He0OsI3aTeNbHO, B 3aMeNICHHOM PEXXHME.
HpI/IMepr MAaTPUYHBIX BCIICCTB, KOTOPbIC MOTYT 6I:>IT]:> HUCIIOJIb30BAHbI, BKIIFOYAIOT MOJIUMEPHBIC
BCIICCTBA )41 BOCKH. AKTHUBHBIN HUHTPEAUCHT MOXKET TAKXKE MNpUCYTCTBOBATH B
MHKPOUHKAICYJIUPOBAHHON (opMe, ecii 3TO 1eiecoo0pasHo, BKJIKOYAas ONHO wiu Oonee u3

OINIMCAHHBIX BBIIIC BCIIOMOTI'aTCJIbHBIX BCIICCTB.

Kunkue nexapcTBeHHbIE (HOPMBI, MOIXOIAIINE AJIST MPUMEHEHHUS MyTeM MePOPaTbHOrO
BBEICHUS, BKJIIOYAOT  (apMaleBTUYECKH  TMpPUEMJIEMbIE  OMYJIbCHH,  JHOGHMIBI  IJIsI
BOCCTAHOBJIEHUSI, MHKPO3MYJIbCHH, PACTBOPBL, CYCIEH3MH, CHPOMbI U JSJIUKCUPBL. [loMuMO
AKTUBHOTO WHIPEIUEHTa, >KUAKHE JIEKAPCTBEHHbIe (DOPMBI MOTYT COIEpKaTh HWHEPTHBIE
pa3baBuTenu, OOBIYHO HCIOJb3yeMble B OOJACTH TEXHUKH, TaKHe KakK, HAampuUMep, BOIA WJIH
ApyTUe PacTBOPHUTENH, LUKIOAEKCTPUHBI U MX MPOW3BOMHBIE, COJIOOWIM3UPYIOIINE areHThl U
SMYJIBIaTOPbI, TAKUE KaK STUJIOBBIN CITUPT, U3OMPOIUJIOBBIN CITUPT, STUIKAPOOHAT, STUIALIETAT,
OCH3WJIOBBIM CHUpPT, OeH3WIOEH30aT, NPONMWICHTJIUKOb, 1,3-OyTHiieHrIuKOoIb, Macnia (B
YaCTHOCTH, XJIOIIKOBOE, apaxHCOBOE, KYKYPYy3HOE, Macjio M3 JKMbIXa 3apOIBIIIEeH KyKypy3bl,
OJIUBKOBOE, KAaCTOPOBOE M KYH)XXYTHOE Macia), DIHIEPUH, TeTparuapoypuiioBbId CHUPT,

MOJIMSTHIICHI JIMKOJIN U CJIOKHBIC B(I)I/Ipbl JKUPHBIX KUCJIOT U COp6I/ITa, a TAKXKEC UX CMCCH.

ITomumo HWHCPTHBIX pa36aBI/ITeJIeI>'I, NepopabHbIE KOMIIO3UIIUN MOTYT TAKXKE BKJIHOYATb
BCIIOMOTATCJIbHBIC  BCLIECTBA, TAKHEC KaK CMAaUUBAOIMUE AarcHTbl, OMYJIBTUPYHOLIUE U
CYCIIEHAUPYIOMIUE arcHTbI, NMOACIACTUTEIN, BKYCOBbBIC I[O6aBKI/I, KpaCuTeJid, apoOMaTru3aTopbl U

KOHCEPBAHTHI.

IToMMMO aKTHUBHBIX COEIWHEHHH, CYCIIEH3UH MOTYT COIepKaTh CyCHEHAUPYIOLINE

AIrC€HTHI, TakKue KakK Harpumep, STOKCHUJINPOBAHHLIC HN30CTCAPUTIOBBIC CIINPTHI,

2

NOJIMOKCUATUIICHCOPOUT U CIIOXKHBIE 3(Upbl COpOUTA, MHUKPOKPHUCTAIUTUYECKAs IEJUTI0JI03a,

METAaruaApOKCHUA aJTOMUHUA, 6eHTOHI/IT, arap-arap, TparakaHT U UX CMECH.

CocraBbl (hapMaLEBTHUECKUX KOMITO3UIUN JJIsl PEKTAJIbHOTO, BAarHHAJIBHOTO HIIH
YPETPANIbHOTO BBENEHHUS MOTYT NPEACTABISATH COOOH CYIMO3UTOPUH, KOTOPBIE MOTYT OBITh
MOJIy4€HbI TOCPEICTBOM CMELIMBAHUS OJHOTO N OOJiee aKTUBHBIX COCTUHEHUH C OIHUM WJIH
Oonee MOIXOMSIIUMH HEPa3APAKAOIIMMH BCIIOMOTATEIbHBIMU BEIECTBAMH WJIM HOCHUTEISIMH,
KOTOpBIE COAEP>KAT, HANPUMEP, MACJIO KaKao, MOJIU3THICHIVIMKONb, BOCK IJIsl CYNIO3UTOPUEB
WM CaMUUIIAT U KOTOPBIE SBJSIIOTCA TBEPABIMHU NPU KOMHATHOM TeMIlepaType, HO KUAKUMHU
IpU TEMITEpaType Tejla U, TAKUM 00pa3oM, OyAyT IUIABUTHCS B MPSMON KUIIKE WU BJIArajulne v

BBICBOOOXKaTh AKTUBHOE COEAUHEHUE,
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CocraBbl (papManeBTUYECKUX KOMIIO3ULIMKA MJii BBEACHHS B IOJOCTb PTa MOTYT
MIPEICTABIISITh COOOM KHUIKOCTD JJIs TTOJIOCKAHHUSI TTOJIOCTH PTa WIN MMEePOPAIbHBIN a3p030Jb WIN

HIepPOPATIBHYIO Ma3b.

B kadecTBe ajbTEepHATHBBI WM B Ka4eCTBE IOIOJHEHHs, KOMIIO3MLIUH MOTYT OBITh
IpeaHa3HAYeHbI 1151 AOCTABKU Yepe3 KaTeTep, CTEHT, CTeP:KeHb WU IPYroe BHYTPUIIPOCBETHOE
ycrpoicTBo. JlocTaBka d4epe3 Takue yCTpPOHCTBA MOXKeT ObITb OCOOCHHO MOAXOASINEH aJist
IIPUMEHEHUS B LEJSIX AJOCTABKU B MOUYEBOU Iy3bIPb, YPETPY, MOYETOUHUK, MPSIMYHO KUIIKY WIH

KUINCYHUK.

CocTaBbl, KOTOpBIE SIBJISIFOTCS TONXOASIIMMH JUIsl BarMHAJIBHOTO BBEACHUS, TaKXKe
BKJIFOYAIOT TIECCAPHH, TAMIIOHBI, KPEMBI, T'€JIH, MMaCThl, TIEHbI WJIA a3PO30JIbHBIE JICKAPCTBEHHBIC
(bOpMBI, ConepsKallfe Takhe COOTBETCTBYIOIIME HOCHTENH, KOTOpPble W3BECTHBI B JIAHHOU

00JIaCTH TEXHUKHU.

JlekapcTBeHHBIE (POPMBI TSI MECTHOTO WJIM TPAHCAEPMAIBHOTO MPUMEHEHHUST BKIIIOUAOT
MOPOUIKY, CIPEH, Ma3H, MACThl, KPEMBI, JIOCBOHBI, T€JId, PACTBOPHI, IUIACTBIPU U HMHIAJISTHTHL
AKTUBHOE COEIMHEHHE MOXKET ObIThb CMEIIAHO B CTEPUJIBHBIX YCIOBUSAX C (papMaleBTHUECKH
NPUEMJIEMBIM HOCUTENIEM U C JIIOOBIMH KOHCEpBaHTaMH, Oy(epHbIMHU BELIECTBAMH WU

NPOTMEJUIEHTaMHU, KOTOPBIE MOTYT MOTPEOOBATHCA.

IToMruMO akTHBHOTO COCAWHCHMA, Mas3Hu, IaCTbhl, KPEMbI U TICJIM MOIYT COACPKATb
BCIIOMOI'aTCJIbHBIE BCUICCTBA, TAKUE€ KaK JXHUBOTHBIC W PACTHUTCIIBHBIC XUPbI, Macjia, BOCKH,
napa(bymbl, KpaxmaJji, TparakaHT, NpOU3BOAHBIE HLEJUIIOJIO3bI, MOJUITUIICHITIUKOIN, CUJIMKOHBI,

66HTOHI/ITI>I, KPEMHHEBYHO KHUCJIOTY, TaJIbK U OKCHUI LHUHKA UJIM UX CMECH.

IloMuMO aKkTHMBHOTO COEQUHEHMs, IOPOLIKM M CIOPEeU MOIYyT  COHepKaTb
BCIIOMOTaTEJIbHbIE BEINECTBA, TAKHE KAK JIAKTO3d, TajbK, KPEMHHEBAas KHUCJIOTA, TUAPOKCHUA
AJFOMHUHMS, CUJIMKAThI KaJIbLUs U NOJUaMU TOPOLIOK, WIM CMECH YKa3aHHBbIX BemecTs. Crpeu
MOTYT  AOMNOJHUTEIBHO  COAEpXkKATb  TPAAULIUOHHBbIE  IPONEJUIEHTBI,  TaKue  Kak

XJIOpTOPYTIIEBONOPOIBI U JIETyUre HE3aMEIIeHHbBIE YIIIEBOAOPOIbI, TAKME KaK OyTaH U MpPOMaH.

TpancnepManbHble TUIACTBIPU HMMEIOT IOIMOJHUTEIBHOE IMPEHMYIIECTBO OOeCTeueHHsI
peryaupyeMoi TOCTaBKH COEAMHEHUs COTJIACHO HACTOALIEMY M300PETEHUIO B OpraHusM. Takue
JeKapCTBeHHbIE (OPMBI MOTIYT OBITh HM3TOTOBJIEHBI IOCPEICTBOM pACTBOPEHHS WIJIU
IVMCTIEPTUPOBAHNS AaKTUBHOIO COEIUHEHHUSI B COOTBETCTBYIOLIEH cpene. Ycumurenn abcopOuuu

MOTyT OBITh TAKK€ HCITOJIb30BaHbI AJIL YBEJIMYCHUS TTOTOKAa COCANHCHUA YEPE3 KOXKY. CKOpOCTb
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TaKOrO IMOTOKA MOXKHO PEryJHpOBaTh, UCIONB3Ysl PEryJUPYIOLUIYI0 CKOPOCTH MeMOpaHy HIIH

AUCIEePrupysl COeMHEHNE B IOJUMEPHOI MaTpuLe WU reje.

OdTranbmonornueckue JeKapCcTBeHHbIe (OPMBIL, TIa3HbIE MasH, MOPOIIKH, PaCTBOPBI U
T.I., TaK’Ke€ BKJIFOYEHbI B 00BEM HacTosiiiero u3oOpereHusi. TunuuHble O(TaIbMOJIOTHYECKUE
COCTaBbl OMuUCaHbl B maTeHTHbIXx mybOnukamusx CLIA NeNe 2005/0080056, 2005/0059744,
2005/0031697 u 2005/004074 u B nmatente CIIIA Ne 6583124, conepskaHue KOTOPBIX BKJIFOUEHO
B HACTOSIIMNA JOKYMEHT TMOCPEACTBOM CChUIKH. Eciu 3T0 HeoOXOOUMO, KHIKHE
o(TamTbMONIOrHYECKHE COCTaBbl HIMEIOT CBONCTBA, AaHAJIOTMYHbIE CBOMCTBAM CJIE3HOM KHUIIKOCTH,
TKAHEBOW >KUIKOCTH WJIW CTEKJIOBHIHOW BJIaTH WJIM SIBIITFOTCS COBMECTHMBIMH C TaKHUMU
KUAKOCTMU. [IpeanouTUTeNnbHblid Crocod BBENEHHs MPENCTaBIseT cOOOW MECTHOE BBEIACHHE
(Hampumep, TOMUYECKOE BBEIEHUE, TAKOe KaK TJIA3HbIE KAIlld, WK BBEACHHE IMOCPEACTBOM

WUMILTAHTALH ).

Brlpaxxenuss «mapeHTepalbHOE BBEACHUE» M «IAPEHTEPAJbHO BBOAUMBINY  IPHU
HUCIOJIB30OBAHUKW B HACTOAIIEM JOKYMCHTE O3Ha4darOT CII0COOBI BBCACHHs, KOTOPBIC HE
NPEACTABISIIOT COOOH HHTEpaNbHOE M MECTHOE BBENEHHE W OOBIYHO NPEACTABISIIOT COOOM
HUHBCKIINH, BKJIKOYas, Oe3 OrpaHUYCHUS, BHYTPHUBCHHBIC, BHYTPUMBILICYHBIC,
BHYTpUApTEpHUaJbHblE, BHYTPHOOOJIOUEUHbIE, BHYTPUKAIICYJbHbIE, BHYTPHOPOUTAIbHBIE,
BHYTPUCEPEUHbIE, BHYTPUKO)KHBIE, BHYTPHOPIOIIMHHBIE, TPAHCTPaxXealbHbIE, ITOAKOXKHBIE,
CyOKyTHKYJISIpHBIE, BHYTPUCYCTaBHbIE, cyOKancyJssipeHsble, cyOapaxHOUAIbHBIE,

BHYTPHIIO3BOHOYHbIE U BHYTPUIPYAUHHbIE HHBEKIIMN U UHDY3HH.

dapMaleBTHYECKHE KOMITO3ULIUM, TOAXOMSIINE [JIsi TapEeHTEPaJbHOTO BBEIEHUS,
BKJIIOYAIOT OAWH WM 0OOjiee aKTHBHBIX COEIUHEHUN B COYETAHHWH C OJHUM WK Ooyee
(bapMaleBTUYECKH MPUEMIIEMBIMU CTEPHJIbHBIMH M30TOHHYECKMMH BOIHBIMH WJIH HEBOIHBIMHU
pacTBOpaMH, IUCTIEPCHSIMH, CYCIEH3USIMH HJIA SMYJIbCHSIMH WIH CTEPUIBHBIMU TMOPOIIKAMH,
KOTOPBIE MOTYT OBbITh BOCCTAHOBJIEHBI B MOAXOASIIUE JJII MHBEKIUN CTEPUITbHBIE PACTBOPBI WU
OUCTIEPCUU  HEMOCPEACTBEHHO  Iepel  MPUMEHEHHeM, KOTOpble  MOTYT  COAEpKaTh
AHTHOKCHIAHTBL, OydepHble BemecTBa, OAaKTEPUOCTATHI, PACTBOPBl KOTOPBIX IENAIOT
JIEKapCTBEHHYIO (hOpPMY HM30TOHHYECKOU MO OTHOIICHHWIO K KPOBHU 33JJaHHOTO PEIUMUEHTa, WJIH

CyCIICHAUPYROIHNE BECIIECTBA UJIU 3aryCTUTCIIN.

HpI/IMepbl IoaAXo AKX BOAHBIX WM HEBOJAHBIX HOCHTeHefI, KOTOpPbIE MOIYyT OBITH
HUCIIOJIb3OBAHbI B (l)apMaI_[eBTI/ILIeCKI/IX KOMIIO3UIUAX COINIACHO HACTOALIEMY I/I306peTeHI/IIO,
BKJIFOYAOT BOAY, 9TAHOJI, MHOTOAaTOMHBIC CIIMPThI (TaKI/Ie KaK TIMOCPUH, MPONHUIICHITINKOJIb,
MOJIMOTHJICHI'TIUKOJIb U T.H.) H HUX [IOoAXOoAAIUE CMECH, PACTHUTCIIBHBIC Macjla, TAKHE Kak
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OJIMBKOBO€ MACJIO, U NIOAXOAAIINEC OJIA I/IH’beKL[I/Iﬁ OpTaHHUYCCKUE CJIOXKHBIC B(I)Hpbl, TAKHE€ KakK
stunonear. Haanexaimasi TeKy4ecTb MOXKET TOAAEP:KUBATHCS, HAMpPUMeEp, TMOCPEICTBOM
NPUMCHCHU TIIOKPOBHBIX MATCPHUAJIIOB, TaKUX KaK JICOUTHH, MNOOCPEACTBOM COXPAHCHUA
TpeOyeMoro pa3Mepa 4acTHII B Cllydae AUCIEPCUIN U MOCPEACTBOM MPUMEHEHUS TOBEPXHOCTHO-

AKTHBHBIX BCIICCTB.

Vka3aHHbIe KOMITO3ULIHKM MOTYT TaK:Ke CONEPIKATh abIOBAHTHI, TAKUE KaK KOHCEPBAHTHI,
CMAYMBAIOIIME areHThI, YMYJIbIATOPBI U AUCIIEPTUPYIOLIHE areHThl. [IpenoTBpalienne 1efdCcTBUs
MHUKPOOPTAaHU3MOB MOXET OBbITb OOECHEeYeHO TIOCPEACTBOM BKJIFOYEHHUS Pa3HOOOpa3HBIX
aHTHOAKTEPUABHBIX M MPOTHBOIPUOKOBBIX AareHTOB, TAaKHX Kak, Hampumep, mapadeH,
xjiopOyTanon, GeHoNICOpOUHOBAsT KUCIOTA U T.I. MOKeT Takske ObITh JKeJlaTeIbHBIM BKITFOUSHHE
B KOMITO3MLIMU M30TOHUYECKHX BEIIECTB, TAKHX KaK caxapa, XJjopuna Hatpus u T.1m. Kpome Toro,
3aMezieHHast abcopOIHst MOAXONALIECH It MHBEKIMH (papMalieBTHUECKONH (POPMBI MOKET OBITh
o0ecrieyeHa MOCPENCTBOM BKIIFOUEHHs ar€HTOB, KOTOPBIE 3aMEIISIFOT aOCOpOLMIO, TaKMX Kak

MOHOCTEapaT aJlftOMHUHUA U KECJIATUH.

B HekoTOphIX ciy4asx, dYToObl MNPOIJIMTH AEWCTBHE JIEKAPCTBEHHOTO CPEICTBA,
OKa3bIBA€TCs XKEJATEIbHBIM 3aMeieHne abcopOLun JIeKapCTBEHHOIO CPEACTBA U3 MOAKOXKHON
J5R)050 BHYTpHMbImeqHOﬁ HWHBCKIHUH. 9TO MOKHO OCYHECTBJIATE MOCPEACTBOM IIPHUMCHCHUA
KUAKOW CYCIIEH3UH KPHUCTAIMYECKOTO WM aMOp(GHOro MaTepuasia, HMEIOIEr0 HHU3KYI0
pactBopuMocTh B Boze. CkopocTe abcopOIMH JIEKapCTBEHHOTO CPEACTBA B TaKOM CIlydae
3aBUCHUT OT CKOPOCTH €r0 PaCTBOPEHUsI, KOTOPasi, B CBOKO OYEPEb, MOXKET 3aBUCETh OT pa3Mepa
KPUCTAJUIOB U KpUCTAJUTMUeckor (opMbl. B kauecTBe anbTepHATHBBI, 3aMeAJIeHHAs! abcopOIms
NapEHTEPATbHO BBEACHHOM JIEKAPCTBEHHOM (POPMBI OCYIIECTBISIETCS] TOCPEACTBOM PACTBOPEHHUS

WU CYCIIEHAUPOBAHUS JIEKAPCTBEHHOIO CPEACTBA B MACJIIHON NepeHocs1el cpene.

[Monmxomsiimue st WHBEKIWA (HOPMBI  JEMO  TOJYYaAlT nyTeM (OPMHPOBAHUS
MHKPOUHKAIICYJIUPOBAHHBIX MATPHI] 3aJaHHBIX COCAMHEHUI B OMOPA3JIararoIuxcs MOIUMepax,
TAKUX Kak MOJUJIAKTUA-TIONUIIMKOINA. B 3aBUCHUMOCTH OT COOTHOILIEHHUs JIEKapCTBEHHOI'O
CpeAcTBa W IMONMMEpa U MPUPOAbl KOHKPETHOTO MCIMOJNb3YEMOro IMOJNIMMEpa, CKOPOCTh
BBICBOOOXKICHHSI JIEKAPCTBEHHOTO CPEACTBA MOXKHO peryiupoBaTh. llpumepsl apyrux
Onopasnararomuxcs IMOJUMEPOB BKIIOUYAIOT CIIOKHBIE TOJIHOPTOI(UPHI M TOJHUAHTUAPHUIIBL
IToaxopsuue js1 HUHBEKLUU COCTaBbl BUJA JI€NIO TAK)KE MOJYy4aroT MOCPEACTBOM MOMEIIEHMUs
JIEKapCTBEHHOTO CpEACTBa B  JIMIIOCOMBI WM  MHUKPO3MYJBCUH, KOTOpBIE  SIBJISIFOTCS

COBMECTHUMBIMHU C TKAHAMU OpraHu3Mma.
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Jns TmpuMeHeHuss B Croco0ax COTJIACHO HACTOSILIEMY M300pETeHHI0 aKTUBHBIE
COEAMHEHUs] MOTyT TPUCYTCTBOBAaTb B YHUCTOM BHAe WIH B (opme ¢dapMaleBTHUECKON
KOMITO3ULIMH, copepskaiueli, Hanpumep, ot 0,1 mo 99,5% (mpennoururensuee ot 0,5 mo 90%)

AKTUBHOT'O UHI'PEOAUCHTA B KOM6I/IHaI_II/II/I C (I)apMaLIeBTI/I‘{eCKI/I MMPUEMIIEMBbIM HOCHUTEJIEM.

CnocoObl  BBemeHMs MOTYT OBbIThb Takke oOOecreueHbl Iepe3apsKaeMbIMH W
OWopa3nararOlMMKCS  yCTpoWicTBaMK.  Pa3HOOOpasHble  MOJUMEpPHbIE  YCTPOWMCTBA  JIS
MEIJIEHHOTO BBICBOOOKIEHUST ObUTH pa3paboTaHbl U MCMBITAHBI iN VIVO B MOCIEIHUE TOIbI IJIsI
peryJupyeMoi TOCTaBKHU JIEKAPCTBEHHBIX CPENCTB, BKJIIOYas OenkoBble OHodapMaleBTHIeCKHe
BemlecTBa. PasHooOpasHble OMOCOBMECTUMBbIE TMOJUMEPBbI (BKJIIOYAsi TUAPOTENH), BKIIOYAs
OuWopa3znararomuecss W Hepas3jararolIuecss TMOJUMepbl, MOTYT OBITh HCIOJIB30BAHBI IS
00pa3oBaHMsI UIMIUIAHTATOB B IEJISIX 3aMEIJICHHOTO BICBOOOKIAESHHS COEIUHEHUS] B KOHKPETHOM

OEJICBOM MECTE.

@dakTUYEeCKHEe YPOBHH JO3UPOBKU AKTUBHBIX HWHIPEOUEHTOB B (papMaleBTUYECKUX
KOMITO3ULIMSIX MOJKHO H3MEHSTh TaKMM 00pa3oM, 4TOOBI MONy4aTh aKTHBHBI HMHTPEIHEHT B
KOJIN4eCTBe, KOTOopoe Oyner 3((eKTUBHBIM Al TOCTHXKEHMS KENATEIbHON TepareBTUYeCKON
peakuuy Jsi KOHKPETHOrO MAalHMeHTa, KOMIO3ULUH U (OPMBI BBENEHHUS, 0€3 TOKCHYECKOTO

BO31€HCTBHUS HA MallMEHTA.

BriOpaHHbIi ypOBEeHb MO3MPOBKM OyAeT 3aBUCETb OT pa3HOOOpasHbIX (HaKTOPOB,
BKJIIOYAst aKTUBHOCTh KOHKPETHOT'O HCIIOJIb3YEMOTO COSIMHEHHSI HJIM KOMOMHAIIMN COeTUHEHHH
WJIH COOTBETCTBYIOINUX CIIOKHBIX 3(UpPOB, COJeH WIM aMUOB, CHOCOO BBENEHUS, BpeMs
BBCACHUSA, CKOPOCTH BBIACJICHUA OAHOI'O HIIU ooee KOHKPETHBIX HCIOJIb3YyEMbIX COCHHHGHHﬁ,
MPOAOJIKUTECIIBHOCTE  JICUCHUA, ApPYIrue€ JECKAPpCTBEHHBIE CpEACTBaA, COCAUHECHUA u/unu
MaTepualibl, UCIIOJb3yEMBIC B KOM6I/IHaL[I/II/I C OOHUM HJIN Oonee KOHKPETHBIMH HUCITIOJb3yCMbIMU
COENUHEHHUSIMH, BO3PACT, IMOJ, COCTOsHHE, OOIMHA W METUIMHCKHI aHAMHE3 TMalleHTa,
MOAJIEIKAIIETO JICYEHHIO, a Takxke JApyrue (HakTopbl, XOPOLIO HM3BECTHBIE CIELHATHCTaM B

00JIaCTH MEIULIMHBL.

Jledamuii Bpa4 WM BETEpUHAP, MMEIOIIUN OIBIT B NAHHOW OOJIACTH TEXHUKU, MOMKET
JETKO ONpEeAeNNTb W BBIMUCATH TepaneBTHYeCKH 3((PEKTUBHOE KONINYECTBO TpedyeMoi
dapmaneBTHyeckoli koMmno3unmu. Hampumep, nevamuii Bpad WM  BETEPUHAP MOXKET
yCTAQHABJIMBATh Ha4YaJlbHbIE 03Bl (hapMaLEBTHYECKOW KOMIO3ULUN WIM COEAWHEHUS Ha
MEHBIIEM YPOBHE, YeM TPeOyeTCsl sl JOCTIKEHHS JKeIaTeIbHOTO TePaneBTUIECKOro s dexTa,
U TIOCTETIEHHO YBEIWYHMBATh JO3UPOBKY A0 TEX IOP, NMOKa HE OyAeT MOCTUTHYT JKeIaTeNbHbINA
spdexr. TepmuH «TepaneBTrueckd 3(P(EKTHBHOE KOJHMUYECTBO» O3HAYAEeT KOHIICHTPALUIO
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COEAMHEHUs,  KOTOpas  SBJSIETCS ~ JOCTATOYHOH  JUIsi  NPOSIBJIEHUS  JKEJIATEeIbHOTO
TepaneBTiueckoro s¢¢exra. Kak mnpaBmwno, nmoHMMarT, 4TO 35((EKTHBHOE KOJHMUECTBO
coeuHeHus OyAeT U3MEHAThCS B 3aBUCUMOCTH OT MAacCChl, 110J1a, BO3PAcTa U aHaMHe3a CyObeKTa.
Jlpyrue (akTopbl, KOTOpble BIMSIOT Ha 3(P(EKTHBHOE KOIMUECTBO, MOTYT BKJIOYAaTh, HO HE
OrpaHUYEHbl MMM, TSDKECTb COCTOSHHUS TMALUEHTa, [OAJeKallee JIeUeHHIO HapylleHHe,
YCTOWYHMBOCTb COETUHEHUS U, €CIIH 3TO HEOOXOANMO, TePAeBTHIECKOe CPEACTBO APYrOro TUIIA,
NPUHUMAaEMOe BMECTe C COCOMHEHHEM COITIACHO HacTrosmeMy uzoOpereHuto. bomee BricOkas
NOJHAsl 1032 MOKeT OBITh JOCTABJIEHA IOCPEACTBOM HEONHOKPATHOIO BBEIECHUS AareHTa.
Crniocobbr onpenenenusi 3(p(HEKTUBHOCTH M JO3UPOBKHM HW3BECTHBI CHELHMAJNCTAM B JIaHHOW
obmactu texuuku (Isselbacher et al. (1996) Harrison's Principles of Internal Medicine 13 ed.,

1814-1882, koTOpast BKJIFOUEHA B HACTOSIINI TOKYMEHT MOCPEACTBOM CCBHLITKH).

B wenom, moaxopsimasi CyTO4YHas 1032 AKTHBHOTO COEOMHEHHs], HCIOJb3yeMOro B
KOMIIO3UIHSIX U CIOCO0AaX COTJIaCHO HACTOSIIEMY H300pEeTeHHI0, OyneT MPencTaBisiTh COOOM
TAKO€ KOJIMYECTBO COEIMHEHHUS, KOTOpPOE COCTABIAeT MHHHUMAJIBHYIO 103y, 3(PQEeKTHBHO
obecnieunBaromyro TepanesTruueckuii d¢¢exr. Kak npasmno, Takas s¢¢exkTuBHas no3a Oyner

3aBUCETH OT (I)aKTOpOB, OIMMCAHHBIX BBILIC.

Ecnu 310 Heobxomumo, 3¢dekTuBHast CyTOUHAs J03a AKTUBHOTO COEINMHEHHUS MOXET
ObITh BBEZI€HA B BHJIE OJTHOM, IBYX, TPEX, YEThIpEX, MSITH, IIECTH MK OoJiee MOAN03, BBOJUMbIX
pas3nenbHO C COOTBETCTBYIOLIMMH MHTEPBAJIAMU B T€YEHHUE CYTOK, HEOOSI3aTeIbHO B €MHUYHBIX
naekapcTBeHHbIX  (opmax. CorlacHO HEKOTOpPBIM —BapHAaHTAM pPEaJM3aLUM  HACTOSILIETO
U300peTeHrsi aKTUBHOE COEIMHEHHEe MOKeT ObITh BBEIEHO [Ba HJIM TPU pa3a B CyTKH. B
NPEANMOYTUTENIBHBIX BapHaHTaX Peajn3allii aKTHBHOE COETUHEHHE MOXKET ObITh BBEIEHO OIMH

pa3 B CyTKH.

[TarmeHT, NPUHUMAKOIIMKA YKa3aHHOE JieueHHe, NpeAcTaBsieT cobol  srodoe
HY)KJaloILeecss B 3TOM JKMBOTHOE, BKJIKOUas MPUMATOB, B YACTHOCTH 4YEJOBEKA, U APYTUX
MJICKOIIUTAO KX, TAKUX KaK JIOIIaau, prngIfI pOl"aTbeI CKOT, CBUHBH U OBIIBI; 4@ TAKXKXC IITHULIA

U JOMAalllHUE KUBOTHBIC, B LICJIOM.

CmauuBaromme AareHThl, SMYJbraTopbl M  CMa3bIBAIOLIME AareHThl, TaKHe Kak
JaypuicyibhaT HATPUST W CTeapaT MAarHus, a TaKKe Kpacsilhe areHThl, PeryJIHpYyrOIIne
BBICBOOOKICHHE AareHThl, IMOKPOBHBIE AareHThl, MOACIACTUTENH, BKYCOBble HOOAaBKH U
apoOMaTHU3aTOpbl, KOHCEPBAHTBI U AHTHOKCHUAAHTBI MOTYT Takke IPUCYTCTBOBATh B

KOMITO3HUIIHUAX.
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[Ipumepsl  ¢apmareBTHUYECKH  TNPUEMJIEMbIX  AHTHOKCHIAHTOB  BKiouaroT: (1)
pacTBOpUMBIE B BOJE€ AHTHOKCHIAHTBI, TaKHe KakK AacKOpOMHOBas KHUCJIOTA, THUAPOXJIOPUA
nucTenHa, Oucynbpar HaTpus, Meradbucynbpur HaTpus, cyiabpur Hatpus u T.aO.; (2)
pacTBOpUMBIE B Macjie AHTHOKCHAAHTBI, TaKMe KaK acCKOpOMINaIbMHTAT, OYyTHIMPOBAHHBIA
ruapokcuannzon (BHA), OyrunupoBanubiii ruapokcutonyoi (BHT), neuurun, nponwirasiar,
anbda-rokodepon u T.1.; u (3) areHThI, 0Opa3yrIINe XeTaTHbIE KOMILIEKCHI ¢ METAJJIAMH, TaKHe
KaK JIMMOHHAsi KHUCJIOTa, STHIeHIuamuHTerpaykcycHas kuciora (EDTA), copOur, BuHHas

KUCIOTa, pochopHasi KUCIOTA | T.1.
Cnocoovl neuenus

ITyte Genka 3amporpammupoBanHoii rudenu knetok 1 (PD-1) 3arparuBaercs mpu psiie
3a0oneBaHNi M COCTOSIHUH, M, KaK HM3BECTHO, YKAa3aHHBIH MyThb PEryJUpyeT Pa3sHOOOpa3HbIE
MMMYHHBIE PEaKLUU. bbuUlM NMPOBEAEHbI MHOTOYMCIICHHBIE UCCIIENIOBAHUS B LEISX AKTUBALMU
UMMYHHOH pEaKkIUH IOCPENCTBOM BO3IEHCTBHs Ha nyThb PD-1, 4ToOBl B pe3ynprare 3TOrO
o0ecreynTh JIeYeHHE OINPENENeHHBIX COCTOSIHUH, TaKWX Kak pasjnyHble BUAbl paka. llo
CYIIECTBY, HCCIIEIOBAHUS MOKAa3bIBAIOT, 4TO Onokama mytud PD-1, Hampumep, mocpencTBom
MHruOMPOBAHUS] UIMMYHOCYTIPECCUBHOTO CHUTHAJA, HHAyLupoBaHHoro PD-1, PD-LI unu PD-L2,
MIPUBOAUT K MPOTUBOOIYXOJIEBOM aKTUBHOCTH B CIIy4ae PaKa pa3jIMYHBbIX BUAOB, BKIIKOYAs pak
JIETKOT0, MOJIOYHOM JKEJIe3bl, TOJCTOM KHUIIKH, MTOYKH, MOYEBOr'O Iy3bIpsi, LIUTOBUIHOU KENE3DI,

IpeACTaTeNIbHON JKeJe3bl, OCTe0capKkoMy U JuMpomy XOomKKIHA.

Kpome Ttoro, axktusHocTb PD-1 Taxke cCBsi3aHa C ayTOMMMYHHBIMH COCTOSIHUSIMH,
TaKMMKU KaK KpaCHas BOJIYaHKa, FOBEHUJIbHBIN I/II[I/IOHaTI/I"IeCKI/Iﬁ apTpuTr Hu annepmt{ecxnﬁ

sHIE(DATOMUEIHT.

CornacHo HEKOTOPBIM BapUaHTaM peajiu3allii B HACTOSIIEM U300PETEHUH TIPEIOKEHbBI
NPUMEHEHUsT  COEJAMHEHUs  COrJIACHO  HACTOSINEMY  HW300pETEHUIO Uil  TOJyYeHUs

JICKAPCTBCHHOI'O CPEACTBA, HAIIPUMEDP, AJIA JICUCHUA paKa.

CornacHo HEKOTOPBIM BapUaHTAM peajH3al[ii B HACTOSIEM U300PETeHUH TPEIOKEHbI
crocoObl JIeUeHUs paka, TAe yKa3aHHbIe CIIOCOOBI BKJIFOYAIOT BBEIEHUE HYKIAIOLIEMYCS B TOM
CyOBeKTy TepaneBTHuecKd 3((HEKTHBHOTO KOJUYECTBA COEMUHEHUS COTJIACHO HACTOSIIIEMY

M300PETEHHIO.

CornacHO HEKOTOPBIM BapHaHTaM Peaji3allii B HACTOSIIEM U300pETeHUH MPEIIOKEHBI

CIIOCOOBI I/IHFI/I6I/IpOBaHI/I$I POCTa ONMyXOJIEBBIX KJICTOK W/MJIM MeTacTasa NMOoCpE€ACTBOM BBCACHUA
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HYKJIQIOILIEMYCsl B 3TOM CYOBEKTy TepameBTH4YeCKH 3(PQPEeKTHBHOrO KOJIUYECTBA COENUHEHHH

COTJIaCHO HACTOALIEMY 1/1306peTeHmo.

CornacHO HEKOTOPBIM BapUaHTaM peaji3alii B HACTOSIIEM U300PETeHUH MPEIJIOKEHbI
crocoObl MHTUOUPOBAHUSI POCTA OMYXOJIEBBIX KJIETOK W/WJIM METacTa3a MOCPENCTBOM BBEICHMUS

HY’)KIAIOWEMYyCsl B 3TOM CYOBEKTy TepaneBTHYeCKU 3(P(PEKTHMBHOTO KOJIMYECTBA COEIMHEHUS
dopmyasl (I).
CoriacHO HEKOTOPbIM BapHaHTaM pean3alii B HACTOSIIEM H300PETEHUH MPE10KEHbI

CHOCOOBl  JIEYEHUS] paka TOCPEACTBOM BBEIESHHS HYXKNAKOLIEMYCsl B O3TOM CYOBEKTY

TepaneBTHIecK 3¢ (HEeKTUBHOTO KonmudyecTBa coenuneHus Gopmydsl (1).

Tunuuxele omyxoJeBble KIETKHM BKJIIOYAIOT KJIETKM paka, TaKoro Kak, HO He
OTPaHUYMBASCh HMMH, MEJaHOMA, paKk MOYKH, paK MpPeNCTaTeNbHON >Xeyle3bl, pak MOJOYHOM
JKeNe3bl, paK TOJCTON KUILIKU U PaK JIETKOTO, pak KOCTH, paK MOJKENTyJAOYHON >Kese3bl, pak
KOXXM, paKk TOJIOBbI WJIM II€H, KOXHasl WJIM BHYTPHUIJIa3HAs 3JI0KAYECTBEHHAs MEJAaHOMa, pak
MAaTKH, paKk SUYHUKA, PaK MPsIMON KHIIKH, PaK aHAJIbHOM OONACTH, PaK >KeNyIKa, paK sIMJKa,
KapuuHOoMa (aJuIoNUeBBIX TPYO, KapLUUHOMAa SHAOMETPUS, KapLUMHOMAa INEHKH MAaTKH,
KapLUMHOMA BJIArajifia, KaplHOMA BYJbBBI, 00JIe3Hb XOMKKHHA, HEXOMKKHUHCKas JUM(poMa,
paK MUIIEeBOJA, PaK TOHKON KMIIKH, PaK SHAOKPUHHON CHCTEMBI, paK LIUTOBUIHOM KeJe3bl, paKk
napa LIUTOBUIHOW JKesle3bl, paK HAANOYEYHMKA, CapKOMa MSTKOW TKAaHU, PaK YPETphl, pak
NEHNCa, XPOHHUYECKUE WM OCTpbIe JIEHKO3bl, BKJIIOYas OCTPbIH MMEIOUIHBIN JIEHKO3,
XPOHUYECKUH MHENOMIOHBIA JIeHKO3, OCTpblii JUM(OOIACTHBIA JIEHKO3, XPOHUYECKUH
TUMGOLMTAPHBIA JIEWKO3, COJNUAHBIE ONyXOJH JIeTCTBA, JuUMpoLHTapHas JuMpoMa, pak
MOYEBOTO Ty3bIps,, pak TMOYKM WIM MOYETOYHMKA, KapLUMHOMAa TIOYEUHOH JIOXaHKH,
HOBOOOpasoBaHue IeHTpajibHOU HepBHOU cucteMbl (ILIHC), HeMenKOKIeTOYHBIH paK JIErKoro
(HMKPJI), nepsuunas sumdpoma ITHC, aHrmoreHes omyxoJyid, ONMyXOJib OCH IO3BOHOYHHUKA,
IJIIOMa CTBOJIA TOJIOBHOTO MO3ra, ageHoma rumnogusa, capkoma Kamomm, pak snunepMonna,
IUIOCKOKJIETOUHBIN pak, T-kierouHas num¢poma, BBI3BAHHBIE BO3ACHCTBHEM OKpYIKAIOLICH
cpenbl BUJA paka, BKJIIOYAs BUIBI paka, BbI3BAHHBIE aCOECTOM, U COYETAHHs YKA3aHHBIX BHUJIOB

paka.

CornacHO HEKOTOPBIM BapHAHTAM PEATM3alUU B HACTOSIIEM H300PETEHHH MPEAIOKEHBI
CrocOOBI JIEYEHUs] paka, II€ pak BbIOPaH W3 paka JIETKOro, paka MOJIOYHOH JKele3bl, paka
TOJICTOM KHIIKH, paka IOYKHM, paka MOYEBOIO My3bIps, paka LIUTOBMIHOM 3>K€Je3bl, paka

NpEeACTaTeNbHON JKeJIe3bl, OCTE0CAPKOMBI M TMM(OMBI XOIKKHUHA.
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CornacHO HEKOTOPBIM BapHAaHTaM PeaTM3alUU B HACTOSIIEM U300PETEHUH MPEATIOKEHBI
crocoObl  JledeHus  OakTepwaiabHOM, BHPYCHOW WiIM  TPUOKOBOM  MH(pEKIMH WU
UMMYHOJIOTUYECKOTO COCTOSIHUSL IIOCPEJCTBOM BBEACHUS TepaneBTHUECKH 3((PeKTHBHOrO
KonmuectBa coenuHeHust Qgopmyasl (I) miam ux QapmaneBTHYECKH NPHEMIIEMBIX COJIEH U

COOTBETCTBYIOIIUX CTEPEOH30MEPOB HYKIAIOIIEMYCsl B 9TOM CYOBEKTY.

CoriacHO HEKOTOPBIM BapHAHTAM PeaM3aluU B HACTOSIEM U300PETEHHH TPEAIONKESHBI
NPUMEHEHUsI  COCOUHEHHUS  COTJIACHO  HACTOSIIEMY  W300pPETeHUI0 Ui MOJy4YeHHs
JIEKAPCTBEHHOT'O CPENCTBA ISl JieueHus] OaKTepUaIbHOMN, BUPYCHONW M TpUOKOBON MH(EKIHH, a
TAKXe CIIOCOOBI BBEEHUS TEPANEBTHUYECKH 3(PPEKTUBHOIO KOJIMYECTBA COSIUHEHHs COTJIACHO

HACTOSIIIEMY U300PETEHHIO JJIsI JISUSHHsI OaKTepUaIbHON, BUPYCHOHM MITH PUOKOBOH MH(EKLINH.

CornacHO HEKOTOPBIM BapHAHTaM PEATH3alUU B HACTOSIIEM H300PETEHUH MPEAIOKEHBI
npuMeHeHus: coenrHeHust Gpopmyet (1) A monyyueHus JeKapCTBEHHOTO CPENCTBA NS JICUSHUS
OakTepuanbHOW, BUPYCHOW U TpUOKOBOH WH(EKIUH, a Takke CIOCOObI BBEACHHS
TepaneBTHUeCKH 3(¢eKTUBHOro KomuuecTBa coeauHeHuss Qopmynsl  (I) wumm  ero
dapManieBTUYECKH TIPUEMIIEMON COJIM M CTEpPEOH30OMepa sl JiedeHHs OaKTepHaJbHOM,

BUPYCHOM MJIM rPUOKOBOI MHpEKLINH.

CormacHO ApyruM BapuaHTaM peajlu3alil B HACTOAIIEM M300pETEHUU NPEeNIOKeH
croco0 JieueHuss MHQPEKIUH MocpeacTBoM Onokaabl myTu PD-1, Hampumep, MHrHOMpOBaHUS
UMMYHOCYIIPECCUBHOTIO cuUrHaia, uHayuuposanoro PD-1, PD-L1 unu PD-L2, rne ykxa3aHHBIH
croco0 BKJIFOYAET BBEIEHHE HYKAAIOIIEMYCsl B 9TOM CYOBEKTY TepaneBTUYeCKU 3P PEeKTHBHOTO

KOJIM4eCTBa COCAUHEHUA COrTIaCHO HACTOALIEMY 1/1306peTeHmo.

CoriacHO HEKOTOPBIM BapHAHTAM PEATH3alUU B HACTOSIIEM U300PETEHUH MPEAIOKESHBI
NPUMEHEHUs] COSMHEHUS COTJIACHO HACTOSIIEMY M300PETEHHIO JJIsi HHTHOUpoBaHus mytu PD-1

(mampumep, PD-1, PD-L1 wnu PD-L2).

CoriacHO HEKOTOPBIM BapHaHTaM peau3alii B HACTOSIIEM H300PETEHUH MPEIJIOKEHbI
croco0bl  JieueHHs] WH(PEKIMOHHOrO 3a0oneBaHMs y CyOBEKTa, BKIIOYAIOIINE BBEIEHHE
TepaneBTH4eCKH 3(H(PEKTUBHOTO KOJIMYECTBA COCAMHEHUs COTTIACHO HACTOSIIEMY H300pPETEHHUIO

IUIs1 JTe4eHns] MH(PEKIIMOHHOTO 3a00JI€BaHMSI.

CornacHO HEKOTOPHIM BapHUaHTAM PEAU3ALUU B HACTOSIIEM M300PETEHUHN MPENJIONKEHO
coenuHenune ¢opmyiel (I) umu ero papmarneBTHdeckn mpremieMasi COJIb U CTEPEOH30OMEp IS

MPUMECHCHUA B KAUECTBE JICKAPCTBCHHOI'O CPEACTBA.
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CornacHO HEKOTOPBHIM BapHUaHTAM PEATHU3ALUU B HACTOSINEM H300PETEHHH MPEAIOKEHO
coenuHenne ¢opmyisl (I) wim ero gapmareBTHUECKH TTpUEeMJIeMasi COJIb U CTEPEOU30OMeEp IS

MPUMCHCHUA IJIA JICHCHUS paKa.

CornacHO HEKOTOPBIM BapHaHTaM PeANU3alMU B HACTOALIEM M300pPETEHHH MPEIOKEHO
coenunenue Gopmyinbl (I) wim ero ¢papmaneBTHUECKH MPUEMIIEMasi COJIb U CTEPEOH30MEp IS
MPUMEHEHUs 1JIsl JIEYeHUsT paKa JIErKOro, paka MOJIOYHOU JKeJie3bl, paka TOJCTON KHUIIKH, paka
MOYKH, paka MOYEBOrO My3bIPsi, paka IMUTOBUIHOHN >KeJe3bl, paka MPEACTaTeIbHOU KeJe3bl,

ocTeocapKkoMbl U TUM(pOMBI X OKKHHA.

CoriacHO HEKOTOPBIM BapUaHTAM PEATU3ALNN B HACTOSIIEM H300PETCHUU TPENIOKEHO
coequHenune Gopmyisl (I) wim ero gapmareBTHUECKH TIpUEeMJIeMasi COJIb U CTEPEOU3OMEp IS
NPUMEHEHUs1 MUl JIedeHus OaKTepHajbHON, BHUPYCHOH WIM TPHOKOBOW WH(PEKIUH WIH

HUMMYHOJIOTUYCCKOr0 COCTOSAHUA.

Tunuunble MHGEKLIHOHHbIE 3a00J€BaHUs BKJIOYAIOT CJCAYIOIINE, HO HE OrpaHHUuYEHbI
umu, BUY, rpunm, reprec, 1sMOIH03, MaJISIpusi, JeHIIMaHuUs, TaTOreHHbIe HHPEKIIUH, KOTOpPbIe
BBI3BIBAIOT BUpYcC remaruta (A, B u C), Bupyc repneca (nanpumep, VZV, HSV-I, HAV-6, HSV-
II u CMV, Bupyc DmmreiiHa-bappa), aneHosupyc, BUpyC rpummna, (GpiaBUBHPYCHI, 3XOBHPYC,
puHoBHpyc, Bupyc KoOkcaku, KOPHOBUPYC, pPeCHHPAaTOPHO-CHHLUTHAIBHBIN BHPYC, BHUPYC
SMHUIEMUYECKOr0 MAapOTUTA, POTABUPYC, BHPYC KOPH, BUPYC KPACHYXH, MapBOBUPYC, BHPYC
OCHOBAaKUMHbL, T-TMM(OTPONHBIA BHPYC 4UeENOBEKa, BUPYC JIMXOPAAKH JEHre, BHUPYC
NanuIIOMBI, BUPYC MOJUTIOCKA, MTOJHOBUPYC, BUpyC OemeHcTBa, Bupyc JlxoHa KaHHMHrxoMa n
BUPYC apOOBUPYCHOrO dHuedaIUTa, MATOreHHble WH(EKIMH, KOTOPbIE BBI3BIBAIOT OaKTEpUU
XJIAMUIUH, OAKTEPUH PUKKETCHH, MUKOOAKTEPUH, CTAPHIIOKOKKH, CTPENTOKOKKH, THEBMOKOKKH,
MEHUHTOKOKKA U TOHOKOKKH, KJieOCHeNbl, MPOTEH, CeppaThH, ICEBIOMOHA/bI, KHUIIEYHbIE
MAJIOYKH, JIETHOHEJUIbL, Mu(TEpHs, CaTbMOHEJUTa, OalMIIbl, XOJiepa, CTOJNOHSK, OOTYJH3M,
cuOHupckasi si3Ba, 4yma, Jentocrnupo3 u Oone3np Jlaiima, maTtoreHHbie WH(EKLUH, KOTOpBIE
BbI3bIBAFOT rpudbl ponoB Candida (albicans, krusei, glabrata, tropicalis u T.1.), Cryptococcus
neoformans, Aspergillus (fumigatus, niger u T.11.), Genus Mucorales (mucor, absidia, rhizophus),
Sporothrix schenkii, Blastomyces dermatitidis, Paracoccidioides brasiliensis, Coccidioides
immitis u Histoplasma capsulatum, u martoreHHble WH(pEKLIUH, KOTOPbIE BBI3BIBAIOT MAPA3HUTHI
Entamoeba histolytica, Balantidium coli, Naegleriafowleri, Acanthamoeba sp., Giardia lambia,
Cryptosporidium sp., Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma
brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi, Nippostrongylus

brasiliensis.
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CoenuHeHUs1 COTJIACHO HACTOSIIEMY H300PETEeHHIO MOTYT ObITh HCIOJB30BAaHBI B BUIE
€IMHCTBEHHBIX JIEKAPCTBEHHBIX CPEACTB (MOHOTEpANus) WJIN COBMECTHO C OAHUM WU Oonee
APYTUMH areHTamu (KoMOMHHMpoBaHHasi Tepamnusi). CoOequHEeHNss MOTYT OBITh MCIIOJNIB30BAHbI B
YHCTOM BHJI€ UJIH, NPENNIOYTHTENBHO, B COCTaBe (hapMaleBTHUECKOW KOMITO3ULIMU, B KOTOPOH C

COCAMHCHHUEM CMCIIIaHbl OOAUH WUJIU bouee q)apMaLIeBTI/I"IeCKI/I MMPUEMIJIEMBIX MaTCPHAJIOB.

dapmaneBTHUECKAS ~ KOMITO3ULMS ~ MOXKeT ObITh  BBEIAECHA MEPOPAIbHBIM  HJIH
UHTALMOHHBIM MYTSMHM WIM NApeHTEpalbHbIM MyTeM BBeIeHUs. Hampumep, KOMMIO3ULUU
MOTYyT OBITh BBEIEHBI MEPOPATBHO, TOCPEACTBOM BHYTPUBEHHOW WH(Y3HH, MECTHO,
BHYTPUOPIOLIMHHBIM, BHYTPUIY3bIPHBIM FJIH  BHYTPHOOOJOYEUHBIM MNyTAMH. lIpumepsl
NAPEHTEePATbHOTO BBEIEHHs] BKJIIOYAIOT, HO HE OrPaHWYEHbl HMH, BHYTPHCYCTaBHBIH (B
CyCTaBbl), BHYTPUBEHHBI, BHYTPUMBIIIEYHbIH, BHYTPUKOKHBIA, BHYTPUOPIOUIMHHBIA U
NOAKOKHBINA nyTH. [logxonsmue »Kunkue KOMIO3UIMKA MOTYT MPEACTABISTh COOON BOIHBIE WITH
HEBOAHBIE WM30TOHMYECKHE CTEPUIbHBIE pACTBOPBI AJIsI HHBEKIMHA W MOTYT COAEpPKaTh
AHTHOKCHUJIAHTBI, Oy(epHble BeIIecTBa, OAKTEPHUOCTaThl M PACTBOPUMBIE BEINECTBA, KOTOPBIC
AENalT JIEKAPCTBEHHYIO (OpPMy H3OTOHHYECKONW I10 OTHOIIEHHIO K KPOBU 33JaHHOTO
PELMIINEHTA, & TAKXKE BOJHBIE U HEBOAHBIE CTEPUJIbHBIE CYCIIEH3UH, KOTOPBIE MOTYT COAEPKATh
CYCIIEHAUPYIOLINE BELECTBA, COMOOMIN3ATOPI, 3aryCTUTENH, CTAOUIN3aTOPl U KOHCEPBAHTHL.
IlepopanbHOe BBEAEHUE, MAPEHTEPAIbHOE BBEACHHUE, MOJAKOXKHOE BBEACHUE U BHYTPHUBEHHOE

BBCACHNUEC MMPECACTABJISAIOT coboii NpeAnOUTUTCIIbHBIC CITOCOOBI BBCICHMHA.

Jlo3npoBKa COEAMHEHMH COTJIACHO HACTOSALIEMY HW300PETEHHIO H3MEHSEeTCs B
3aBUCUMOCTH OT BO3pacTa, MacChl WJIM CHMITOMOB MALIMEHTa, a TAaKXe AaKTUBHOCTU WIH
TepaneBTHUECKON 3PPEKTUBHOCTH COSTUHEHHUS, PeKIMa JO3UPOBKH U/WJIU BPEMEHHU JieueHus. B
LIEJIOM, TOAXOJSINUE CHOCOObI BBENEHUS MOTYT, HAMpHUMEp, BKIOYATh MEPOPANbHOE, C
MOMOLIIBIO IUIa3HBIX KaIlejb, PEKTAJIBHOE, YPECCIU3UCTOE, MECTHOE WM KHUIIEYHOE BBEACHHUE |
MAapEeHTEePAIbHYI0 JAOCTaBKy, BKJKOYAas BHYTPUMBIIIECYHBIE, IOAKOXHBIE, KOCTHOMO3IOBBIE
UHBEKLUH, a TakXke BHYTPHOOOJOYEUHBIE, HEIOCPEICTBEHHBIE BHYTPHIKETYIOUYKOBBIE,
BHYTPUBEHHBIC, BHYTPUOPIOLINHHBIC, HWHTPAHA3AJIbHBIE WM BHYTPUIJIA3HBIE HHBEKLIUH.
CoennHeHUs COTJIACHO N300PETEHUIO MOTYT OBITh BBeIeHbI B KoyimdecTse oT 0,5 mr wiu 1 mr 1o
500 mr, 1 r unm 2 r B 3aBUCUMOCTH OT PEeKUMa AO3UPOBaHMs. {036l MOXKHO BBOAUTHL OMH Pa3 B
HEZEN0, 4epe3 Tpoe CYTOK, Yepe3 ABOE CYyTOK, OAUH pa3 B CYTKH, [1BAa pa3a B CYTKH, TPU pa3a B
cyTku win ¢ Oompbmieit gactotoil. CorynacHO ajbTePHATHBHBIM BapHUaHTAM pPEATHM3ALMU IJIS
OTIPENENIEHHBIX B3POCIBIX CYOBEKTOB COCAMHEHHE MOKHO HETPEPBIBHO BBOAMTH IOCPENCTBOM

BHYTPUBCHHOI'O BBCACHUA B TCUCHUEC NEPpUOAAa BPEMEHU, HA3HAYCHHOTI'O BpavOM. HOCKOJTbe Ha
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JNO3UPOBKY BJIHSIFOT Pa3IMYHbIE COCTOSIHUS, B HEKOTOPBIX CIy4asixX MOXET OBbITh BBEIEHO
KOJINYECTBO, COCTABIIAIOLIEE MEHee WM OoJiee, YeM Ha3HaueHHas NO3MpoBKa. Bpau mosker
JerKO  ONpeleNsaTb  COOTBETCTBYIOIYHK)  JO3UPOBKY [l MALMEHTa, [POXOJSALIEro

TEPANICBTHUYCCKOE JICUCHUE.

CoenuHeHuUs1 COTJIACHO HACTOSIILEMY M300PETEHUIO MOTYT ObITh BBEAEHBI B KOMOMHALIUH
c ogHMM wWiu Oojiee APYTUMH JIEKAPCTBEHHBIMU CpencTBamMu, 4ToObl (1) MOMONHATH W/ WiH
ycunuBath 3((eKT coenuHeHHWs COTJIAaCHO HACTOoseMy H300peTeHuto, (2) MOAyJIHpPOBATH
(dbapMakoqUHAMUKY, VJy4IIaTh aOCOPOIMI0O WM YMEHbIIATh J03y COENUHEHHUS COTJIAaCHO
HacrosimeMy u300pereHn0 w/wnmu (3) yMEHbLIATh WM CMAr4aTh MOOOYHBIE 3PQEKThI
COEMHEHUs] COTJIACHO HACTOSIIeMy H300peTeHHr0. B HacTosmeM IOOKYMEHTE BBIPAKEHHE
«KOMOMHHPOBAHHOE BBEICHHE)» O3HAYaET JII00YI0 ()OpMy BBEIAESHHS IBYX WJIH OOJiee pa3IMyHbIX
TEPANeBTHUECKUX COENUHEHMH TaKuM 00pa3oM, YTO BTOPOE COENUHEHHE BBOZST, KOTZAa paHee
BBEJICHHOE TEPAIeBTUYECKOE COCOUHEHHE BCE €IIe COXpPaHsSeT CBOK 3(P(PEeKTUBHOCTh B
opraHu3Me (HampuMep, JBa COCOUHEHUS OJHOBPEMEHHO IPOW3BOAAT HAa TALIMEHTa CBOE
IEWCTBUE, KOTOpPOE MOXKET BKIIOYATh CHHepreTuyeckue 3¢QQeKTbl ABYX COETUHEHHH).
Hanpumep, pa3nudHble TepaneBTUYECKHE COSNUHEHHs MOTYT ObITh BBEIEHBI B COCTaBE OJHOMN
JIEKapCTBEHHOM (POPMBI MITH B OTAEJBHBIX JEKAPCTBEHHBIX (POpMax, B TOM UUCIIE OJHOBPEMEHHO
wim  nocnenoBarenbHO.  COrJacHO  HEKOTOPbIM — BapuUaHTaM — peald3allidl  Pas3JIndHbIe
TepaneBTUUECKHe COCIMHEHHsT MOTYT ObITh BBEIEHBI B TEUEHHE OIHOro 4vaca, 12 uacos, 24
4yacoB, 36 4acoB, 48 4acoB, 72 4acOB WJIM HEJENU OTHOCUTENBHO APYr apyra. Takum oOpaszom,
VHIVBHUAYYM, KOTOPBIH IOJNy4aeT TaKoe JIeYeHHe, MOXKET MCIBITHIBATh KOMOHMHHPOBAHHOE
JEWCTBUE PA3JIMYHBIX TEPANeBTHYECKUX coequHeHul. COOTBETCTBYIOIIME COEIMHEHHS] MOTYT
ObITb BBEIEHbI ONMHAKOBBIMU HJIM PA3JHYHBIMH MYTSIMH W OJUHAKOBBIMH HIIH Pa3JTHMYHBIMU

crocobamu.

J103UpOBKa APYroro JIEKapCTBEHHOT'O CPECTBA MOXKET MPENCTABIATh COOOH TO3HPOBKY,
KOTOpasi WCHOJBb3YeTCs] B KJIMHUYECKOH NpPaKTUKE, WM OHA MOXKET NPEACTaBIATbh COOOH
YMEHBIICHHYIO JT03UPOBKY, KOTOpas siBisieTcs 3((EeKTUBHON B Cilyyae BBEACHUS B KOMOMHALINN
C COEOUHEHHEM COTJIACHO HactosimeMy u3o0pereHuto. COOTHOLIEHHE COEAWHEHHs! COTJIACHO
HACTOSIIEMY H300PETEHHI0 U APYroro JEKapCTBEHHOTO CPEIACTBO MOXKET H3MEHATHCS B
3aBHCHMOCTH OT BO3pacTa M MacChl CyOBEKTa, MOAJIEKAIIErO JIEYEHUIO, Criocoba BBEIEHUS,
BPEMEHHU BBEIEHUs, 3a00JEeBaHUs, MOJIEKALIETO JIEYEHUIO, CHMITOMOB WU HX COYETaHUsL.

Hamnpumep, npyroe nekapcTBEHHOE CPEACTBO MOXKET OBITh UCTIOIB30BAaHO B KojmuecTse oT 0,01
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10 100 MaccoBeIX yacTel B pacueTe Ha | MacCOBYIO HaCTb COEAMHEHHUs COTJIACHO HACTOSLIEMY

N300pETEHHIO.

KoMmOunnpoBaHHasi Tepamuss MOXKeT ObITh HCIHOJb30BAaHA U JIEYSHHs JIFOOBIX
3aboneBaHui OOCY)KIaeMbIX B HACTOSILEM AOKyMeHTe. Hampumep, B mpenHa3HA4YE€HHBIX MAJIs
JeYeHus paka crocodax COMIaCHO HACTOSINEeMYy H300pPETEeHHI0 COeAMHEHHE COTJIACHO
HACTOSIIEMY  M300pPETEHHI0  MOXKET  HCIOJb30BATBCS  MOCPENCTBOM  CYLIECTBYIOLIEH
XHMHOTEpANMA COBMECTHO C TPUMEHEHHEM OIHOW (hapMaleBTHYECKONH KOMITO3UIIMKM HITH
KOMOWHAIIMK Pa3IUYHbIX (hapMaleBTHYECKUX KOMIMO3UIuil. [IpuMepbl XMMHOTEPAITEBTHYECKHX
CPEICTB BKJIIOYAKOT AJNKWJIUPYIOMIMI areHT, HUTPO30KapOAMUIHBIA areHT, aHTUMETaOOJIHT,
NPOTUBOPAKOBBIA aHTHOMOTHK, aJKAJOHA PACTUTENLHOTO TMPOUCXOKIEHHS, HHTHOUTOP
TOMOU30MEPA3bl, TOPMOHAIBHOE JIEKAPCTBEHHOE CPENCTBO, AHTArOHHUCT TOPMOHA, WHTHOUTOP
apomatasbl, WHTHMOMTOp P-ruKOmMpoTenHa, MPOU3BOMHOE KOMILIEKCA I[UIATHHBI, JAPYrHe
UMMYHOTEpaINeBTHYECKIE JIKAPCTBEHHBIE CPENCTBA U IPYTHe IPOTHBOPAKOBBIE JIEKAPCTBEHHBIC
cpeactea. Kpome Toro, coearHeHHe COrJIAaCHO N300PETEHUI0 MOKET ObITh BBEIEHO COBMECTHO C
BCIIOMOTATEJIbHBIM CPEICTBOM JUIS JICYCHUs PaKa, TAKHUM KaK CPEACTBO IJIsl JIEKAPCTBEHHOE
JieUeHUs]  JIeMKOomeHWu  (HEHUTPONEeHWH),  JICKAPCTBEHHOE  CPEACTBO Ui JICYCHHS
TPOMOOLIMTONIEHUH, MMPOTUBOPBOTHOE CPENCTBO U JICKAPCTBEHHOE CPEACTBO ISl YMEHBLICHHS
Oonu B ciydae paka, OTHOBpeMeHHO wiu B opme cMmecn. XUMHOTEPAIeBTHUECKHUE ATeHTBHI,
KOTOpbIE MOTYT ObITh BBEIEHBI COBMECTHO C COEAMHEHHUSIMH COTJIACHO M300PETEHUIO BKJIFOYAIOT
CIIeNyIOLINe. AaMUHOIIIOTETHMU/I, aMCAKpPHH, aHACTPO30J, aclaparrmHasa, bcg, OMKamoTamuzm,
OneomuruH, boprezomud, OycepenuH, OycynbdaH, KaMIOTELUH, KanenuTapabuH, KapOOoIIaTHH,
KapPpuI30oMHO, KAPMYCTHH, XJIOPAMOYLMII, XJIOPOXHUH, MMCIUIATHH, KJIAAPUOWH, KJIOAPOHAT,
KOJNIXUIMH, [HKjJIopochamMun, UUIPOTEPOH, UUTapabuH, ngakapOaswH, JaKTUHOMHUIIWH,
NayHOPYOWIIMH,  JE€METOKCHBHPHUIMH, JeKCAMETa30H, IUXJIOpaLeTaT,  JUEHICTPOJ,
IVSTHICTHIIBOECTPOII, JOLETAKCEN, NOKCOPYOMLIMH, SMUPYyOWINH, 3CTPAJUOI, 3CTPAMYCTHUH,
STOMO3UI, 3BEpPONUMYC, dKceMecTtaH, QuurpactuM, ¢QuaynapadbuH,  QIyAPOKOPTU3OH,
dbropypart,  QIyoKCUMEeCTepoH, (QuiyTamMul, TeMUUTapaOWH, TEeHHCTEUH, TO3epPesIHH,
ruapokcukapbamun, unapyouumH, udochamun, wuMatuHUO, HHTEP(PEPOH, HUPUHOTEKAH,
UPOHOTEKAH, JICHAJIMIOMUJ, JIETPO30J, JIEWKOBOPHUH, JEWNPOJHI, JIEBAaHW30J], JIOMYCTHH,
JIOHUIAMUH, MEKJIOPETaMUH, MEIPOKCUIIPOreCTEPOH, METeCTpOJI, Melb(daliaH, MEPKaITOMypPHH,
MecHa, MeT(QOPMUH, METOTPEKCAT, MHUTOMMIIMH, MHTOTaH, MHTOKCAHTPOH, HIJIyTaMH]I,
HOKOJIa30JI, OKTPEOTH, OKCAJIUILIATHH, MAaKJIUTAKCE], TaMUAPOHAT, MEHTOCTATHH, Nepu(o3nH,
IUIMKAMUIMH, [OMajauaoMuz, mnopdumep, npokapOa3uH, paTIUTPEKCeN, PUTYCKUMAD,

copadeHnd, CTpenTO30LUMH, CYyHUTHHHO, CYypaMUH, TAMOKCHU(EH, TEMO30JIOMUJI, TEMCUP OJIUMYC,
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TCHUIIPO3UJ, TECTOCTEPOH, TaJIUAOMUA, THOIyaHUH, THUOTCNA, AUXJIOPUA THUTAHOLICHA,

TOMOTEKAH, TPACTy3yMald, TPETUHHOH, BUHOJIACTHH, BUHKPUCTHH, BUHJIE3UH U BUHOPEJIOHH.

CorimacHO HEKOTOpPBIM BapHAHTAM peANM3ALMU COENUHEHHE COTJIACHO HACTOSIIEMY
U300pEeTEHHI0O MOKET ObITh BBEIEHO COBMECTHO C HEXMMHYECKMMH CIOCOOAMU JIeYeHUE paka.
CorjacHo [OMOJHUTENBHOMY BapUaHTy peaju3allid, COEANHEHHE COIVIACHO HAaCTOsIIEMY
U300pETEHUI0O MOKET OBITb BBEAEHO COBMECTHO C JyueBoil Tepamueil. CornacHo
JOTOJHUTEIBHOMY BapUaHTy peau3allid COSNUHEHHE COTJIACHO HACTOSIIEMY H300peTEeHUIO
MOKET OBITh BBEIEHO COBMECTHO C XHUPyprueit, ¢ Ttepmoalbisuuel, ¢ (HOKYCHPOBAHHOU
yJIBTPA3BYKOBOUM Tepamuel, ¢ KpuoTepamueil Win C JI0ObIM COYeTaHHEeM YKa3aHHBIX BHIOB

JICUCHUA.

CorjmacHo HEKOTOpPHIM BAapUAHTAM pEANU3ALUN PA3JIUYHBIE COCOUHEHHUS COTJIACHO
HACTOSIEMY H300pPETeHUI0 MOTYT OBITh BBEICHBI COBMECTHO C OOHHM WM Oojiee APyrHMU
COCIMHEHMSIMH COTJIACHO HacTosmeMy u3zoOpereHuro. Kpome Toro, Takue KOMOMHALIMA MOTYT
OBITb BBEIACHBI COBMECTHO C IPYTHMH TEpAaNeBTHUECKUMU AareHTaMu, TAKUMH KakK Apyrue
areHTaMu, TOAXONSAIINE JJIsl JICYCHHs] paka, WMMYHOJIOTUYECKUX WJIM HEBPOJOTHYECKIX
3a00eBaHMl, TaKWe KaK areHThbl, MepedrciieHHble Bbie. COrlaCHO HEKOTOPbIM BapUaHTaM
peanusanuu COBMECTHOE BBEICHHE OJTHOTO 17001 Oonee JOTIOTHUTETHHBIX
XUMHOTEPAIEBTUYECKUX AareHTOB C COEAMHEHHEM COTJIaCHO HACTOALIEMY H300pETEeHHI0
obecrieunBaeT cuHeprerudeckuii 3pdexr. CornacHO HEKOTOPHIM BapUAHTAM peaTU3aLHU
COBMECTHOE BBEIEHHE OIHOTO WM 0oJjiee AOMOJHUTEIbHBIX XUMUOTEPANEBTHUYECKUX AreHTOB

obecrieynBaeT aJANTUBHBIN 3PPEKT.

CoenuHeHHEe COTJIACHO HACTOSLIEMY HM300pPETEHHI0O MOXKHO MPUMEHSITh C OJHHUM HIIU
Oonee MPYruMU MMMYHOMOAYJIAITOPAMH W/WJIN MOTEHLUPYIOIUMHI areéHTaMH MPU COBMECTHOM
NPUMEHEHUH B COCTAaBE OJTHOM (hapMaleBTHUECKOW KOMIO3ULIUH HITH ITOCPEICTBOM KOMOUHAIIH
pa3IMYHBbIX (papMaleBTUYECKUX KOMIO3HIMHA. [Toaxonsimue MMMYHOMOAYJISITOPBI BKJIFOYAOT
pa3HOOOpa3HblE LUTOKHHBL, BAKUMHBI W aJbIOBAHTHI. |HUIMUYHBIE LUTOKHUHBI, BaKLUHBI H
aJbIOBAHTBI, KOTOpble CTUMYJHPYIOT UMMyHHbIe peakuuu, BkmodaroT GM-CSF, M-CSF, G-

CSF, unrepdepon-a,  wnm vy, IL-1, IL-2, IL-3, IL-12, Poly(I:C) u CpG.

CorimacHo HEKOTOPBIM BapHAaHTaM pEeANTN3aLWN TMOTEHIHPYIOLINE AareHThl BKIFOYAET
nukinodochamun u ananoru nukiopochamuna, antu-TGFP u umaTnHUO (rMBeK), HHTHOUTOD
MHTO3a, TAKON KaK MaKJIHTaKCes, CYHUTHHUO (CYTeHT) WM APYrHe aHTMOT€HUYECKHE areHTHI,

UHrUOUTOp apoMaTasbl, TaKHE KaK JIETPO30JI, aHTAaroHUCT perenropa A2a-aneHo3nHa (A2AR),
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UHrUOUTOp aHTMOTeHE3a, AHTPALMKIJIMHBI, OKCAJUILIATHH, JOKCOPYOHIMH, aHTaroHucTsl TLR4 u

aHTtaroHuctsl IL-18.
Onpenenenus U COKpaLeHUsI:

Ecnu He onpeneneno oOpaTHoOe, BCe TEXHUYECKUE U HAYYHbIE TEPMUHBI, HCIIOJIb3YeMbIe B
HACTOSALIEM AOKYMEHTE, UMEIOT OAMHAKOBBIEC 3HAUYEHUS, U 3HAYCHUsI TAKUX TEPMUHOB SIBJIAIOTCS
HE3aBHUCHMBbIMU TPH KaKAOM HUX NPUMEHEHHM M MPEACTABISIOT COOOW 3HAYEHUs, KOTOpBIE
OOBIYHO TIOHMMAET CIELUATUCT B OOJACTH TEXHUKH, K KOTOPOH OTHOCHUTCSl HACTOSILIMHA
NOKYMEHT. be30THOCUTENBbHO U 3a UCKJIKOUYEHUEM OMNpPENEeIeHus] APYTUuX YCJIOBHUH, CIEAYOIIHE
ONpENEeNIEHUs] TPUMEHSIFOTCS IO BCEMy TEKCTy ONHCaHus H (GOpMysbl  HU300pETeHHs..
XuMHYeCKHe HAUMEHOBAHUsI, OOIIENPHHAThIE HAMMEHOBAHUS M XUMHYECKHE CTPYKTYPhI MOTYT
OBITH HUCIIOJIB30BAHBI B3aUMO3aMEHSIEMbIM 00pa30M ISl OMUCAHUS OJHON U TOH K€ CTPYKTYPBL
Ecnn xumuyeckoe COeIMHEHHE OMUCAHO C OJHOBPEMEHHBIM HCIOJb30BAHMEM XUMUYECKON
CTPYKTYpPBI U XMMHUYECKOTO HAMMEHOBAHUS, U CYIIECTBYET HECOOTBETCTBUE MEXIY CTPYKTYpOU
U HAaUMEHOBAHHEM, TO CTPYKTYpa HMMEET NPeoONafarolnyl CUily. Y Ka3aHHbIE OINpPEesIeHUs
MPUMEHSIOTCS] HE3aBUCUMO OT TOr'0, UCIOJIb30BAH JIU TEPMUH MHAUBHUIYAIbHO WIH B COYETAHUU
C ApPYTMMU TEpMHUHAMH, €CIM HHOe He ompenaeneHo. ClenoBaTeNbHO, ONpeneseHHe «aJKUD»
NPUMEHUMO K aJIKUJTY, a TAK)KE K aJKHJIbHBIM HacTsIM «THIPOKCHANKUIIA,» «rajoajkuiay, «-O-

aJIKuJjia» u T. 1.

TepMI/IH «COCOUHCHUS COI'JTaCHO HACTOAIIEMY I/1306p6TeHI/IIO>> BKJIFOYACT COCOUMHCHUA

dopmysl (I) ux papmaneBTHUECKHE TPUEMIIEMBIE COJIH U COOTBETCTBYIOIIUE CTEPEOH30MEPHI.

TepMI/IH «aumuin» ABJIACTCSA HU3BECTHBIM B 00J1aCTU TEXHHUKU M OTHOCUTCSI K rpymnre,

npeacTaBiieHHON obmel popmyoit ruapokapounC(O)-, npeanourutenbuo ankuiaC(O)-.
TepMuH «alUIaMHUHO» O3HAYAET AMUHOTPYIITY, 3aMEIEHHYIO AI[HUJIOM.

TepMUH «alKOKCH» O3HA4aeT AJKWIbHYK TpyIIy, MPEANOYTUTEIbHO HHU3LIYIO
AJKWIBHYIO TPYNIy, COAEPKALIyK NPUCOCAMHEHHbIH K HEH aToM KHCIoponaa. TunuyHbe

AJTKOKCUTPYTIIbI BKJIFOYAKOT METOKCH, 3TOKCH, IMMPOITIOKCH, TpeT-6YTOKCI/I Hu T.II.

TepMuH «anKkeHWS», TMPU HUCMOJIB30BAHMU B HACTOSIIEM JOKYMEHTE O3HAdaeT
anuaTUYecKyro TPyIIy, CONEPKalIyI0 MO MEHbIIEH Mepe OIHY IBONHYIO CBSI3b, M BKIIFOYAET
«HE3aMEIIEHHbIE AJIKCHWIbI» U «3aMELIEHHbIE aJKeHWIbD», T[€ TOCIeAHUE O3HAYAI0T
AJNIKEHIIbHBIE ()PArMEHTBI, UMEIOLITUE 3aMECTUTEITH, KOTOPBIE 3aMEINal0T BOAOPO Ha OHOM U
Oojiee aTomax yriepona ajlKeHWIbHOHN rpymmbl. Takue 3aMeCTUTENN MOTYT MPUCYTCTBOBATH HA

OJHOM HJIH Ooyiee aTomax yri€poaa, KOTOPbIC BKIIFOUEHbBI WJIM HE BKJIKOYUCHBI B OAHY WU
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HECKOJIbKUX JBOWHBIX CBsA3eld. KpoMe TOro, Takue 3aMeCTUTENN BKJIIOYAKOT BCE 3aMECTHUTENH,
MIPEIyCMOTPEHHbBIE ISl AJIKIJIBHBIX TPYIII, Kak 00CYKIaJioCh BBILIE, 32 UCKIFOYCHHEM CJTy4Yaes,
re YCTOMYMBOCTH SIBJSIETCS 3aIllpeTUTeNbHONW. Hanpumep, npenycMOTpeHO 3amelleHue
ANIKEeHWIbHBIX TPYNI OAHOW wiu Oojiee aNKWIbHBIMH, KapOOLMKIUIBHBIMY, aAPUIbHBIMH,

reTCPOLUUKITUINIIBHBIMU UJIU T'€TEPOAPUIIBHBIMUA I'PYIIIIAMUA.

AJKWIbHAS TpPyNIa» WIH «aJKaH» MpeacTaBisieT CcoOOi  HeapoMaTHYeCKUH
yIJAeBOAOPOA C TPSIMOM WJIM PA3BETBJICHHOW LIEMbIO, KOTOPBIA SIBJSIETCS TOJHOCTBEO
HachIlleHHbIM. Kak MpaBujIo, alnKWwiIbHAs Tpynma ¢ NPSMON MJIM Pa3BETBJIECHHOW IIETIBIO
conepkuT oT 1 no npumepHo 20 aTOMOB yriiepoAa, NPEANOYTUTENBHO OT 1 1o mpumepHo 10,
€CITi He omnpezneneHo nHoe. [IpuMepsl alKWIbHBIX TPYII C MPSIMON FUIM Pa3BETBICHHOW LIETBIO
BKJIFOYAKOT METHWJI, STHJI, H-TIPOMHJI, W3OMPOIWI, H-OyTHJ, BTOP-OyTWI, TpeT-OyTWII, TEHTU,
rekcuy1, rentudl 1 OKTUI. C;-Co-akuibHAs TPy ¢ MPSIMON WJIH Pa3BETBICHHON LIETIBIO TaKXKe
HA3bIBAETCS TEPMHHOM «HU3IIAs alKWIbHAS TpPyNma». AJKWIbHAS Tpynna HEOoOs3aTeIbHO
MOXeET OBITh 3aMEIIEHHOW MO OJHOMY MM OoJjiee TOJNOKEHUSIM, HACKOJBKO 3TO JIOMYCKaeT
BAJIEHTHOCTh. Takue HeoOs3aTeNbHble 3aMECTUTENN BKIOYAIOT, HANPHMEp, TaJOTeH, a3up,
QJIKWJI, ApaJKWJ, AJIKEHWI, aNKUHWI, LUKIOANKWI, TUAPOKCHI, AJKOKCHJ, aMHHO, HHUTPO,
cyaprunpmwi, UMUHO, amuno, ¢ocdonar, Gochunar, kapOOHMI, KapOOKCHII, CHIIWII, MPOCTOU
a¢up, aTKUITHO, CYIb(POHII, CYIb()OHAMUIO, KETOH, aJIbAETHA, CJIOKHBIN 3(UpP, FeTEPOLIHKITHIL,

apoMaTHuecKkue win rerepoapomarudeckue gpparmeHTsl, -CFs3, -CN u 1.1

TepMI/IH KAJIKWIAMHUHO» TMPU HCIOJB30BAHUU B HACTOAINEM MOOKYMCHTE O3HA4Yac€T

aMUHOTPYIITY, 3aMEIIEHHYIO 110 MEHbLIEH Mepe OJHOHN aJKUIbHOM rPyIIoi.

TepMUH «anKUITHO» P UCIIONB30BAHUN B HACTOSIIIEM JOKYMEHTE O3HAYAET THOJIOBYIO
IPYIY, 3aMEIICHHYI0 AJKHJIbHOW TIPYIIOH, W MOXKET OBITh MpencraByieH olmed ¢opmyoit

ATKUIIS-.

TepMUH «alKUHWI» TPU UCMOJB30BAHUM B HACTOSLIEM JIOKYMEHTE O3HA4yaeT
anuaTUYecKyro rpymmy, COAepKaIlyr MO MeHbIIeld Mepe OAHY TPOWHYIO CBSI3b U BKJIFOYAET
«HE3aMELIEHHbIC QJIKUHWIbDY W «3aMELIEHHbIE AJKUHWIbD), TIA€ TMOCIEAHUE O3HAYaroT
ANKUHWIbHbIE ()ParMEHTBI, UMEIOIINE 3aMECTUTENIH, KOTOPhIE 3aMEINal0T aTOMbI BOAOPOIA Ha
omHOM wmiu Oojiee aToMax yriiepoja AaJKWHWIBHOW rpynmnbl. Takue 3aMeCcTHTEeNd MOTYT
MPHUCYTCTBOBATH HA OIHOM HJIK OOJiee aToMax yriepoaa, KOTOpble BKIFOYEHBI WA HE BKITFOUEHBI
B OfHy wuiu Oojee TPOHWHBIX cBszel. Kpome TOro, Takme 3aMECTUTENH BKJIIOYAIOT BCE
3aMECTUTENH, TNPEAYCMOTPEHHBbIE ISl AJKWIbHBIX TPYII, Kak OOCYXXAAJIOCh BBIIE, 32
WUCKJIFOYEHUEM  CJIy4yaeB, TI€ YCTOWYMBOCTb SBJISIETCA  3amnperurenbHor.  Hampuwmep,
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npeayCMOTpEeHO 3aMCIICHUE  AJIKUHWIIbHBIX  I'PYIIT OI[HOI>'I unu  Oojee AJIKUJIbHBIMH,

Kap6OI_II/IKJ'II/IJ'IbeIMI/I, APUJIbHBIMU, M'CTCPOLUUKIINIIUIBHBIMHA U T€TCPOAPUIBbHBIMHA I'PYIIIAMH.

TepMI/IH «aMuy» WA «aMuao» Mpu UCIOJIb30BaHUM B HACTOAINEM JOKYMCHTEC O3HA4ACT

rpyniy

Rx

/

N
Ry
rae kaxaeiii R* u R’ He3aBHCUMO NpenCTaBiIsioT coOG0M BOIOPOI WM THAPOKAPOUIBHYIO
rpynmy win 0o6a R™ u R, B3siThie COBMECTHO ¢ aTroMOM N, K KOTOPOMY OHH MPHCOEIUHEHBI,

00pa3yrT reTepoIHKII, UMEIOILIHII OT 4 10 8 aTOMOB B KOJIBIIEBOH CTPYKTYpE.

TepMI/IHB «aMHUH» U «AaMUHO» ABJIAKOTCA NPU3HAHHBIM B I[aHHOfI 00JIACTH M OTHOCSITCSI
KaK K HE3aMCUICHHbIM, TaK W 3aMCIICHHBIM aMWHAM W HX COJIAM, HalpUMEp, (I)parMeHTy,

KOTOPBII MOJKET OBITh MPECTABIIEH

| +/Rx

Rx
/ ——N
—N\ nim —Rx
Rx

Rx

rae KOKabii RYHE3aBUCMMO MpencTaBiser coO0OH BONOPON WM THUAPOKAPOHIIBHYIO
rpynmy uiu a8a R* B3sTbie COBMECTHO ¢ aTOMOM N, K KOTOPOMY OHH IPUCOEIUHEHBI, 00Pa3yroT

reTepOLMKII, UMEIOLUN OT 4 0 8 aTOMOB B KOJIBLIEBOI CTPYKTYpE.

TepMI/IH «AMUHOAJIKWD», IPHU HUCIOJIb30BAHHUU B HACTOAILIEM HOOKYMEHTC O3HA4YacT

AJKUJIBHYIO TPYNIY, 3aMEIIEHHYI0 aMUHOTPYIIIION.

TepMI/IHbI «apajIKuin» U «apujIajJKuiDy, MpU HUCIOJBb30BAHHU B HACTOAIIEM JOKYMECHTC

O3HAYAIOT AJIKUIIBHYIO TPy, 3aMELICHHYIO apUJIBHON IPyIION.

TepMuH «apuim» MpU UCIOIB30BAHUH B HACTOSINEM JOKYMEHTE O3HAYAeT 3aMEIICHHbBIC
WM HE3aMEILIEHHbIE MOHOLMKINYECKHE aPOMATHYECKUE TPYIIbIl, B KOTOPBIX KaXXIbIH aTOM
KOJIbIIA MPENCTABIISIET CO00M aroMm yriepona. IIpennodTuTenbHO, KONBIO MPEACTaBiIseT coboi
5-7-4neHHOe KOJbLO, MPEANOYTUTENbHEE O-UIEHHOE KOJAbLO. TepMUH «apuii» Tak:Ke BKIOYAET
MOJMIUKIMYECKUE KOJIbLEBbIE CHCTEMbBI, UMEIOIIHE [Ba WM Oojiee LUKJIMYECKHX KOJEL, B
KOTOPBIX J1Ba WM 0OJiee aTOMOB YTrjepoaa SIBJISIIOTCS OOIIMMHE JUTSl IBYX MPHJIETAIOIINX KOJIell,
rIe MO MEHbIIEH Mepe OAHO U3 KOJEL[ SIBJISIETCS apOMaTHYeCKUM, HArpumep, ApPyrue

MUKIIMYCCKHE KOJIbLla MOT'yT NpeaACTaBJIATb coboit MUKJIOAJIKHJIbI, MUKJIOAJIKCHUIIBI,
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HUKJTOAJIKMHUIIBL, apUJibl, T€TEPOAPUJIbI 15707 M 011 reTCPOLUKITUIIBL ApI/IJ'IbeIe rpynmbl BKIFOYAKOT

6enzoun, HadranuH, peHanTpeH, GpeHo, aHWINH | T.11.

«{uknoankunbHas TPyIIa NpeacTaBiIseT cOOON MUKINYECKUN YriIeBOAOPO, KOTOPBIH
ABJIAETCS. TOJHOCTBIO HaCbIleHHBbIM. «llMKIOANKMI» BKIOYAET MOHOLMKJIMYECKHE U
Ounukmueckre konpla. Kak mpaBuiio, MOHOLIMKIINYECKAsT UKJIOAIKMIIbHASL TPYIIA COMEPIKUT
ot 3 no nmpumepHo 10 aromoB yriepona, Oojiee THITUYHO OT 3 10 8 aTOMOB yrjepona, €Ciiu He
ompezneseHo MHoe. Bropoe KoipLo OMIMKIMYECKOTrO LUKJIOAJKHIIA MOXKET OBITh BBIOpPAHO U3
HACBIIIEHHBIX, HEHACBIIEHHBIX M  apoMarudeckux kosel. lluknoankun — BKJIIOYaeT
OMLIMKJIMYECKUE MOJIEKYJIBI, B KOTOPBIX OJWH, /JBa MJH TPU MM OOJiee aTOMOB SIBJSIFOTCS
o0mumMu  1Ist  OBYX  KoJyen. TepMHH  «KOHACHCHUPOBAHHBIA LIUKJIOAIKIID)  O3HA4YaeT
OMLIMKIIMYECKUI [IUKJIOAKWI, B KOTOPOM KaX0€ KOJIbLIO MMEEeT ABa OOIMMUX aroma C JAPYTHM
KOJBIIOM. BTOpoe KONBLO KOHIEHCHPOBAHHOTO OWMLIMKIMYECKOrO IMKJIOAJIKHIA MOXET ObITh
BBIOPAHO M3 HACBILIICHHBIX, HEHACBIIIEHHBIX M apoMaTHuYecKux Kojewl. «l{ukioankeHuabHAS
IPyINay NpPeACTaBisieT COO0M LUKJINYECKHH YIJeBOAOPOJ, COAepXKallui OmHy wiu Oojee
IBOWHBIX CBsized. L{uKkinoankuinpHas rpymnmna MOXeT ObITh 3aMEIIEHHOH Mo OJHOMY HiH Oojee
MIOJIO’KEHUSIM, HACKOJIBKO 3TO AOIYCKAET BAaJEHTHOCTb, U COIEPXKATh JIFOOBIE HEOOs3aTeIbHbIE
3aMECTUTENH, ONUCAHHBIE B HACTOSLIEM AOKyMeHTE. [{UKIOanKuabHble IPyNibl BKIKYAKOT, HO

HE OIpaHUYCHbI UMH, LTUKJIOTIPOIINIJI, I_II/IK.]'IO6YTI/IJ'I, OUKJIONICHTUJI 1 HUKJIIOTCKCUIJI.
Tepmun «umano» ozHauaer rpynmy -CN.

Tepmun «xapOokcH» MM «KapOOHOBAasi KUCIOTa», NMPH HCIONb30BAHUM B HACTOSIIEM

JOKYMEHTE O3Ha4yaeT rpyIimny, npeacrasjieHnyto Gopmynoit -CO,H.
TepMmuH «kapOOKCHIIAT» O3HAYAET IPYIIY, MPeAcTaBieHHywo Gopmynoii -(CO;) .

TepMuH «CIOXHBIA 3QUP» NMPH HCIONb30BAHUM B HACTOSALIEM TOKYMEHTE O3HA4aeT

rpymny -C(O)ORY, rue R*npencrapnsier coGoli ruapoKapOUIIbHYIO TPYIILY.

TepMI/IH «TYAaHUOUHO» MPHU UCIIOJIB30BAHWHU B HACTOALIEM JOKYMCHTE O3HAYACT I'PyNIny -

NH-C(=NH)-NH,.

TepMI/IHbI «Tajio» U LTaJIOTCH» MPHU UCIOJBb30BAHUUN B HACTOAILIEM JOKYMEHTEC O3HAYArOT

rajioreH W BKJIIOYAOT XJIop, pTop, Opom u Hox.

TepMI/IH «TaJOAJIKWUID» TMPU HUCIIOJBb30BAHMKW B HACTOALIEM HOOKYMCHTE O3HA4acT

AJIKUJIBHYIO TPYIIY, 3aMELIEHHYI0 aTOMOM rajJOreHa.
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B HacrosmmeM OOKYMEHTe TEepMHUH «KapOOLMKI», «KApOOLMKINYECKUI»  HWIH
«KapOOLMKIIHII) O3HAaYaeT Jito0oe yCcTounBoe 3-, 4-, 5-, 6- WK 7-4JIeHHOE MOHOIUKJIYECKOe
u Ounmknuueckoe wunu 7-, 8- 9- 10-, 11-; 12- wnu 13-uneHHOEe OWLMKIMYECKOE WJIH
TPULIMKIIMYECKOE YTJIEBOJOPOIHOE KOJBIO, JIFO0OE M3 KOTOPBIX MOKET ObITh HACHILIEHHBIM,
YaCTUYHO HEHACBHIIEHHBIM, HEHACHILEHHBIM WM apoMaTudeckuMm. [Ipumepbl KapOOLMKIIOB
BKJTIOYAIOT, HO HE OTPaHUYEHBI UMH, [IUKJIOMPOITHII, IIUKJIOOYTHI, UKIOOYTEHHUT, IIUKJIOTIEHTHII,
LUKJIOTIEHTEHUJT, [IUKJIOTEKCHJI, [TUKJIOTENITeHIIT, IUKJIOTENTHI, [TUKJIOTeNTEHUII, aJlaMaHTaHMUII,
LUKJIOOKTHJI, [IMKJOOKTEHWI, IUKJIOOKTanueHu1, [3.3.0]0umuknookras, [4.3.0]OMIMKIOHOHAH,
[4.4.0]0ummknonekan, [2.2.2]0unumknookran, QuayopeHwn, ¢eHwt, HaQTHI, UHIAHWI,
alaMaHTWI, aHTpaleHwa U TerparuapoHadTun (TeTpanuH). Kak TpeacTaBieHO BBIIIE,
CBSI3aHHBIE MOCTHMKOM KOJIbIIa TaK)Ke BKJIFOYEHBI B ONpeleNieHue kapOouwkia (Hampumep,
[2.2.2]6ummknookTan). [IpenmodrurenbHble KapOOLMKIBL, €CIH HE ONPEeAeNieHO WHOE,
MPEICTABISIIOT COOOM LMKJIOMPONIJI, LUKJIOOYTHII, LHUKJIONSHTHJ, LUKJIOTEKCHJ, (EeHHT |
uHnanui1. Korga ucnosnbp3yoT TEPMUH «KapOOLIMKIT» WA «KapOOLUKITIID), OH BKIIFOUAET TEPMUH
«apwm». CoeTMHEHHbIE MOCTUKOM KOJIbIIa BO3HUKAIOT, KOT/Ia OAMH WK OOJiee aTOMOB yTiiepoaa
COENIUHSIETCS C ABYMsI HECOCETHUMU aToMaMu yriepona. IlpennouturenbHble MOCTHKH COCTOSIT
U3 OIHOrO WJIM ABYX aTOMOB yriepona. Cienyer OTMETHTb, YTO MOCTHUK BCErja IMpeBpallaet
MOHOLIMKJIMYECKOE KOJIbLIO B TPULUKJIWYECKOE KONbLO. Korga KonbIo COENMHEHO MOCTHUKOM,

3aMECTUTECIIN, YKAa3aHHbBIC AJIs1 KOJIbLIA, MOT'YT TAKKE IMPUCYTCTBOBATh HA MOCTHKE.

TepMuHbl «reTapankuw» M «eTEepPOApPAIKUI» MPU HCMIOJIb30BAHUM B HACTOSILEM

JOKYMEHTE O3HAYar0T AJIKWJIBHYIO TPYIIY, 3aMEIIEeHHYI0 TeTapUIbHOM IPYIION.

TepMI/IH «rETCPOAJIKUID TPU HUCIOJB30BAHHMKU B HACTOALNEM HOOKYMEHTEC O3Ha4dacT
HACBhIIICHHYIO HJIM HCHACBIICHHYI LCIb M3 aTOMOB yrji€epoda H IO MEHBIIIEH MEpPE OAUH

rerepoaToM, ra€ HUKaKue aBa rerepoaroMa HE ABIAOTCA COCCAHHUMU.

TepMunbl «rerepoapuyly M «reTapwil» O3HA4YAKOT 3aMELIEHHblE WIM HE3aMeLIeHHbIE
apOMAaTUYECKHEe MOHOLMUKINYECKUE CTPYKTYPBL, MNPEANOYTUTENBHO S-7-4JIeHHbIE KOJbLA,
MPEANOYTUTENbHEE S5-6-UJIeHHbIE KOJbLA, Y KOTOPBIX KOJBLEBbIE CTPYKTYPBbl BKIIIOYAIOT IO
MEHBbIIEH Mepe OJUH IeTepoaTOM, MPEANOYTUTEIBHO OT OAHOIO AO 4YETBIPEX I'eTePOaTOMOB,
MPEANOYTUTENbHEE OAUH WIH ABA TeTepoaroMa. TepMHUHBI «T€TEPOAPUI» U TE€TAPUID» TAKKE
BKJIFOYAIOT TMOJIMIUKJINYECKUE KOJIBLIEBbIE CUCTEMbL, MMEIOIINE J1BA WM OoJjiee MUKJINYECKUX
KOJIeI], B KOTOPBIX [1Ba WK O0Jiee aTOMOB yIiiepoza SBJISIOTCS] OOIIUMH JUTSI IBYX TPUIIETAFOIIUX
KOJIel, A€ MO MEHbLIEH Mepe ONHO M3 KOJeL sBJISIeTCSl IeTepOoapoOMaTUYECKUM, HaIpuMeED,

APYrue€ LHUKIUYCCKHUE KOJIbLla MOIYT IMpPEACTABIIATH coboit MUKJIOAJKHWIIBI, ITHUKJIOAJKCHHNIIBI,
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LUKJIOANIKUHUIIBL, apWJIbl, TE€TEPOAPHIIbI W/WUIM TeTepPOLUKIMIbL. | eTepoapiiibHble TPYIIIBI
BKJIIOYAIOT, HAmpumep, nuppoi, ¢ypaH, TuodeH, HMMHUAA30J, OKCa30J], THA30J, MHPa3oll,
NUPUANH, NMUPA3UH, MUPUAA3UH, UHAOJ, 1,3,4-0kcanuas3oln, NUPUMUAUH U T.I. I erepoapuiibHast
rpynna MoOXeT OBbITb 3aMEIeHHOH MO OAHOMY MM Oojee MOJOXKEHHsSM, HACKOJIBKO 3TO
JOIyCKAeT BAJEHTHOCTb, U COZAEPKaTh JIFOObIe HEeOoOs3aTeNbHbIE 3aMECTUTENH, ONHCAHHBIE B

HaCTOALIEM JOKYMCHTE.

TepMI/IH «reTepoaTomM» IIPHU UCIOJBb30BAHHU B HACTOAIIEM OOKYMEHTEC O3HA4Ya€T aTOM
Jr000ro SJIEMCHTA, OTJIUYHOr0O OT yIrj€poaa WK BOAOPOAA. HpeI[HOLITI/ITeJIbeIe reTepoaToOMbI

NPEACTABISIFOT COOO0I a30T, KUCIOPOA U Cepy.

TepMHUHBI (TETEPOLMKINIY), «TETEPOLUKI» M  TETEPOLUKIMYECKUID»  O3HAYar0T
3aMelIeHHbIC WIH HEe3aMEIIeHHbIE HEAPOMAaTUYECKUE KOJIbLIEBBIE CTPYKTYPbI, MPENMOYTUTEITHHO
3-10-uneHHBIE KOJIbLIA, MPEANOYTUTENIbHEE 3-7-4jIEHHBbIE KOJIbLA, Y KOTOPBIX KOJbLEBBIE
CTPYKTYpPBI BKJIFOHAIOT MO MEHBIIEH Mepe OAWH reTepoaToM, MPEANOYTUTENbHO OT OAHOTO 0
YEThIPEX TeTEepPOaTOMOB, MPEANOYTHTENIbHEE ONWH WJIM JBa TeTrepoaroMa. |epMHUHBI
«TE€TEPOLMKINDY M TEeTEPOLUKINYECKUI» TaKXKe BKJIOUYAIOT TMOJUIUKINYECKUE KOJbIIEBbIE
CUCTEeMBI, UMEIOLINE 1Ba WM Oojiee IUKINYEeCKUX KOJIEl, B KOTOPBIX J1Ba Wi Oojiee aTOMOB
yrJjiepoaa SIBJISIFOTCST OOIIMMHE ISl ABYX MPIJIETAIOIIUX KOJIeL, I7ie M0 MEeHbINeH Mepe OIHO W3
KOJIeL] SIBJISIETCSl TE€TePOLUMKJIMYECKUM, HamnpuMep, Jpyrue LHUKIMYEeCKHEe KOJbIa MOTYT
NPEACTABJISITh COOOM LUKJIOANKHIIBL, [UKJIOATKEHUIIbI, [IUKIOANIKUHWIIBL, apUJIbl, T€TEPOAPUIIBI
W/WITH  TeTepOLUKIMIIbL. [ eTepOLUKIUIbHbIE TPYIIbl BKIOYAOT, HAMPUMEP, MNHIIEPUIUH,
MUMEepasuH, MUPPONUANH, MOopdouH, 2,3-nuruapoden3o[b][1,4]AMOKCHH, TaKTOHBI, JTAKTAMBbI 1
T.1. [eTepOlUKIMIbHBIE TPyl MOTYT OBITh HEOOS3aTENIbHO 3aMEIIEHHBIMH, HACKOJBKO 3TO

AO0NyCKa€T BAJICHTHOCTD.

TepMHH «TreTepONMKIMIATIKITY WIH «(TeTePOLMKIIMII)AKID) TPH HCIOJIb30BAHUH B
HACTOSIIIEM JAOKYMEHTE O3HAadaeT AQJKWIbHYIO TIpPYIIy, 3aMELIEHHYK TIeTepPOLMKINYECKON

IPYIION.

TepMI/IH (TUAPOKCHUAJIKWID? TMPU HUCIOJb30BAHUHN B HACTOALIEM OOKYMCHTC O3Ha4dacT

AJKUJIBHYIO TPYNIY, 3aMEIEeHHY0 THAPOKCUIBHON FPYIITON.
B HacTosiiieM 1OKyMeHTe TEPMUH «THUIPOKCH» WIN «KTUAPOKCUID» O3HauaeT rpynmny -OH.
B HacTosiieM AOKYMEHTe TEPMUH «HUTPO» 03HadaeT rpynmy -NO,.

TepMI/IH <<HH3MHﬁ>>, KOorga OH HUCIIOJB3YETCA B COUCTAHUU C XUMHUYCCKUM Q)paFMeHTOM,

TAaKUM KaK aluJl, alflUJIOKCH, aJIKWJI, aJIKCHWJI, aJIKMHWUJI WUJIN aJIKOKCHU, O3HA4YA€T I'PYIIIbl, TAC B

65



3aMECTUTENEe TMPUCYTCTBYIOT JECATb WM MEHee, MPEeANOUYTUTENbHO LIECTh WJIH MEHee
HEBOAOPOAHBIX aTOMOB. «Husmuii ankun», Hampumep, O3HA4YaeT aJKUJIbHYIO TPYIITY, KOTOpast
COZIEPIKUT AECITh UK MEHEe, MPEANOUTUTENbHO IECTh WIN MEHee aTOMOB yriiepona. CoriacHo
HEKOTOPbIM BapUaHTaM peaju3alli 3aMECTUTENH allWJl, allMJIOKCH, AJKWJI, aJIKeHWI, aJKUHUI
WM AJIKOKCH, OTIPeNIeIeHHbIE B HACTOSIIEM JOKYMEHTE, MPEACTABISIOT COOOH, COOTBETCTBEHHO,
HU3IIMNA alijl, HU3IIWK aUJIOKCH, HU3IIMM aJIKWJI, HU3MIMHM aJIKEHWJI, HU3IIHN AJKHUHHI WA
HU3IIUNA aJKOKCH, HE3aBUCUMO OT TOro, MPUCYTCTBYIOT JIM OHU HWHAMBUAYAJIbHO WU B
KOMOWHALIMK C OPYTMMH 3aMECTHTENSIMU, HANpUMEp, KaK YIOMSHYTbIe THAPOKCHUAIKUI U
apankui (B TaKOM Cjy4ae, HalpuUMeEp, aTOMbl B COCTaBE aPWJIBHOW TIPYIIBI HE YYUTHIBAIOT,

KOorga CUMTarOT aTOMbI YIJI€poJaa B AJIKUIbHOM SaMeCTI/ITeJ'Ie).

TepMuH «3aMelieHHbI» O3HAYAET (PparMeHThbl, UMEIOIHE 3aMECTHTENH, 3aMELIA0LIHe
aTOMbI BOIOPO/JAa Ha OJHOM MK OoJiee aTOMax yriiepoaa B OCHOBHO# nenu. Cieayer moHUMaTh,
YTO TEPMHUHBI «3aMELICHUE» WM «3aMEIIEeHHbII» BKJIOYAET MOAPA3yMEBAEMOE YCIOBHE, YTO
TaKO€ 3aMeLIeHHe HAXOMUTCS B COOTBETCTBHH C JOMYCTUMOH BaJIEHTHOCTBIO 3aMEIIEHHOIO
aToMa U 3aMECTUTEIIA, U YTO 3aMCIUICHUEC MPUBOAUT K CTa6I/IJ'IbHOMy COCAMHCHUIO, HAIIpUMED,
KOTOpOE He MOJBEPraeTcsi CaMOMPOU3BOJIBHOMY MPEBPAILEHHIO, TAKOMY KaK MeperpyninipoBKa,
OUKJIM3anus, OTIICIUVICHHUEC W T.AO. HpI/I HUCIIOJIb30OBAHUN B HACTOALICEM JOKYMCHTEC TEPMHUH
((SaMemeHHbIﬁ)) BKJIFOYA€T BCC MOOMYCTUMBIC 3aMCCTHUTCIIU OPraHUYCCKUX COe,I[I/IHeHI/Iﬁ. B
IIUPOKOM AaCMeKTe IOMyCTHMbIE 3aMECTHTENM BKJIIOYAIOT ALMKINYECKHe M IMKIHYECKHe,
pa3BEeTBJIIEHHbIE U HEPa3BETBJICHHbIC,  KApOOLMKIMYECKHE W  TeTepOLUKINYECKHE,
apoMaTHYeCKHUe W HeapoMaTHYeCKHe 3aMEeCTUTENIH OPraHMYeCKUX CoenuHeHuH. JlomycTumble
3aMECTUTECIIU MOT'YT COCTaBJIATb OOAUH HIIU 60.]'[66 u 6bITb OOWHAKOBBIMU WJIM PA3JIMYHBIMUA JJIA
COOTBETCTBYIOIIMX OpraHMYeCKuX coexuHeHuil. Jlasi ueneid HacTosimero u3o0peTeHus
rérepoaToMbl, TaKHE KaK a30T, MOTyT HMETb BOHOPOAHBIE 3aMECTUTEIIN I/I/I/IJ'II/I .IH'O6]::I€
AONYCTHUMBIC 3aMECTUTEIIU OPraHUYCCKHUX COeI[I/IHeHI/II\/'I, OMHUCAHHBIX B HACTOALIEM AOKYMECHTC,
KOTOpbBIE yIOBJETBOPSIFOT BAJEHTHOCTSIM IeT€POATOMOB. 3aMECTUTEIH MOTYT BKJIIOUYATh JIIOObIE
3aMECTUTECIIU, OMMUCAHHBIC B HACTOAIIEM JOKYMCHTE, HAIPUMEDP, T'aJIOTCH, THAPOKCHUIL, Kap6OHI/IJ'I
(Takoil Kak KapOOKCHII, aJIKOKCHKapOOHWJ, (OPMHJ WJIM alwii), THOKapOOHHMJ (TakoW Kak
npoctoil Tnosdup, THoaueTaT Wi THodopmuar), ankokcui, dochopun, docdar, dpochonar,
dochuHaT, aMHUHO, aMHUIO, aAMUIOWH, UMUH, ITHAHO, HUTPO, A3UA0, CYIb(THAPWI, AJKUITHO,
cynbat, cynpdoHaT, cyabpamMon, CyabpOHAMUIO0, CYIb()OHMI, TeTEPOLUKII, APAIKII WUIH
apoMaTUYeCKuil MM rerepoapomathueckuii ¢parment. CrneumamucraM B JaHHOW oOjacTH
TEXHUKHU 6yz[eT IMMOHATHO, YTO 3aMECTUTECIIN MOT'YyT CaMH 6bITb 3aMCIICHHBbIMH, €CJIU 5TO SABJIACTCA

nenecooOpasHbIM. Ecni OHM He ykasaHbl OINpeleNeHHbIM 00pa3oM Kak «He3aMeIleHHBIEY,
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XUMHUYeCKHe (pparMeHThl, YIOMHHAeMble B HACTOSILIEM JIOKYMEHTE, CIeNyeT IMOHUMAaTh Kak
BKJIIOYAIOIIME 3aMelleHHble BapuaHTbl. Hampumep, ynomMuHaemas «apuibHasy TIpyIna HIHA

(I)paFMeHT BKJIFOYACT KakK 321M€H.[€HHI)II>1, TaK U HGSaMeLHeHHbIﬁ BapUAHTHL.

TepMI/IH «TUOAJIKWUIID» TIPU HUCIMOJB3OBAHUM B HACTOALUEM JOKYMEHTC O3HA4acT

AJKUJIBHYIO TPYNIY, 3aMEIIEHHYI0 THOJIBHON IPYHION.

TepMuH «THOCIOXKHBIH 3(UpP MPH UCHOJIB30BAHUU B HACTOSIIEM JOKYMEHTE O3Ha4yaeT

rpynmy —C(O)SR* unu —SC(O)R”, rne R™ mpencrasisier coboi ruapoxapOui.

TepMHH «THOKHCIOTa», «THOKAPOOKCH» WM «THOKAPOOHOBAsE KHUCIIOTa» IPH

UCTIOJIb30BAHUH B HACTOSIIIEM JOKYMEHTE O3Ha4yaeT TPYIITy, MPEACTABICHHYIO (GOpMyIoi -

C(O)SH.
TepMuH «THOKapOOKCHIIAT» O3HAYAET IPyIIy, IpeacTaBieHHy dpopmynoi -(C(O)S) .

B HAaCTOALIEM HOOKYMECHTE TCPAINIEBTUUCCKOE CPEACTBO, KOTOPOEC «MPEAOTBpAILIACT
paCCTpOﬁCTBO HJIN COCTOAHUEC, O3HAYACT COCAUHECHUE, KOTOPOEC, NJId CTATUCTUICCKOIO CY6"beKTa,
YMEHBIIACT TIOABJICHUEC paCCTpOﬁCTBa HJIIN COCTOAHUA NPOMCALICTO JICHCHHUEC CY6"beKTa 1o
CPaBHCHUIO C HE NPOMICALINM JICUCHUEC KOHTPOJIbHBIM Cy6’beKTOM WK 3aMCIJIAACT Ha4dajlo HIJIA
YMEHBIIACT TsKECTh OAHOI0 WIH 0oJjiee CHMMITOMOB paCCTpOﬁCTBa NI COCTOAHUA II10

CpaBHCHUIO C HC NIPOIICAIINM JICUCHUC KOHTPOJIbHBIM CY6’beKTOM.

TepmuH «ieueHne» BKIIOYAeT NMPO(HIAKTUYECKOE W/HIIM TEPaneBTUYECKOe JIeUeHHE.
TepmuH «npouIakTHYECKOe WM TEPANEBTUYECKOE JICUCHUE» SIBJISETCS W3BECTHBIM B HAHHON
o0macTh TEXHUKH M BKJIIOYAeT BBEACHHE XO35SMHY OIHOM wWin 0Ooiee paccMaTpUBAeMbIX
xommnosuiwid. Eciin BBeIeHHE OCYIIECTBIISETCS 10 KIMHUYECKOTO TPOSIBIIEHHS] HEXKEIaTeIbHOTO
COCTOsIHUS (HampuMep, 3a00eBaHUSI WM JIPYrOTO HEXKEIATENIbHOTO COCTOSIHUS YKHBOTHOTO--
XO35IMHA), TO JIEYEHHUE SIBIISIETCS NMPOQPIIIAKTHUECKUM (T.€. OHO 3aIIMIIAET XO35UHA OT PA3BUTHS
HEXKEJIATeIbHOTO COCTOSIHUSI), B TO BpeMs KaK €CIH BBEIEHHE OCYLIECTBISIETCSl IOCHe
NPOSIBJIEHUS] HEXKEJIATEIbHOTO COCTOSIHUS, JICUEHHE SIBJISIETCS TEPareBTHUECKUM, (T. €. OHO
NPEAHA3HAYEHO JUISI YCTPAHEHUS, CMATYEHHs] MM CTAaOMIN3alMH HEXKENATENIbHOTO COCTOSTHUS

WJIA COOTBETCTBYIOIUX MOOOYHBIX 3 (PEeKTOB).

TepMI/IH «IIPOJICKAPCTBO» OXBATBIBACT COCAUHCHUS, KOTOPLIE B (1)I/ISI/IOJIOFI/ILIeCKI/IX
YCJIOBUAX MPEBPALIAOTCA B TCPANCBTUYCCKHU AKTUBHBIC Ar€HTbl COIIACHO HACTOALIEMY
n3o0perennto  (Harmpumep, coenuHenne Qopmyner (I)). OObIYHBIT cnoco® mnody4deHus
NPOJIEKAPCTBA BKJIIOYAET BKJIIOUYEHHE OJHOrO WM Oojiee BBIOPAHHBIX (PPArMEHTOB, KOTOpBIE

TUAPONU3YIOTCA B (DPU3MOJNIOTMYECKUX YCIOBUAX, BBICBOOOXKIAs JKelaTelbHOe coenuHeHue. B
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APYTrUX BapHaHTaxX peaju3aly, MPOJIEKAPCTBO IpeBpallaercs 3a c4eT (HepMEeHTAaTHBHOM
AKTHBHOCTH »KMBOTHOTO-XO3siMHa. Hampumep, ciokHble 5¢upbl win KapOOHAThl (HampuMep,
CJIOKHBIE 3(UpBl WM KapOOHAThl CHHMPTOB MJIM KapOOHOBBIX KHCJIOT) IMPENCTABISAIOT COOOM
IPEeANOYTUTENbHbIE MPOJIEKAPCTBA COMIACHO HAcTOosLIeMy H300peTeHH0. COrjiacHO HEKOTOPBIM
BApUAHTAM peAIN3alMl HEKOTOpble WM Bce u3 coenuHeHwil ¢opmynsl (I) B cocrase,
NPEACTABJICHHOM  BBIIIE, MOTYT OBITh 3aMEHEHbl COOTBETCTBYIOIIUM  MOAXOISIINAM
NPOJIEKAPCTBOM, TZ€, HAanpuMep, TUAPOKCH B HUCXOJHOM COEOMHEHHH MPUCYTCTBYET B BHIE
cnoxkHoro s¢dupa wiau kapOoHaTa, WM KapOOHOBas KHCIOTa B HCXOOHOM COEOUHEHHU

NPUCYTCTBYET B BUZE CIOXKHOTO 3pupa.

B Hacrosmem OOKyMEHTE TEPMHUH «COAEPKATb» WIH «COAEpIKALIUN» B LEJIOM
UCIIOJIb3Y€ETCs B CMBICJIE BKJIFOUYEHMs], IPYTMMH CJIOBAMH, IONMYCKAaeT NMPUCYTCTBHUE OAHOIO WIH

Oouee JOIIOJIHUTCIJIbHBIX (HGYKaSaHHbIX) OTJIMYUTECIIBHBIX MPU3HAKOB UJIM KOMIIOHCHTOB.

B Hacrosimmem nOKyMEHTe TEpMUH «BKJIIOHAIOIINNY, a TakxkKe Apyrue (GOpMBbl, TaAKHE KaK

(BKJIKOYATL», KBKJIKOUACT» U «BKJIFOUEHHBINY» HE SIBIISIOTCS OrpaHUYUTEIIbHBIMU.

[Ipu HMCMONB30BAaHMM B HACTOSILEM JIOKYMEHTE TEPMHH «aMHHOKHCIOTa» O3HAa4yaer
MOJIEKYJy, COINEpKAIIYI0 KaK aMHHOTPYMNy, Tak W KapOOKCHJIBHYIO TPYIIY, BKJHOYast
COOTBETCTBYIOLIIUE COJIH, CJIOKHBbIE 3(UPbI, KOMOWHALMK Pa3HOOOPA3HBIX COJIEH, a TaKxke
TayToMepHble GopMbL. B pacTBope mpu HelirpasbHOM 3HaueHuH pH aMuHOTrpymma u KUCIOTHAS
IpyInna aMUHOKUCIIOTBI MOTYT OOMEHHUBATLCS MPOTOHOM, 00pasysl ABaXKIbl MOHH3HPOBAHHBIMH,
XOTsl B LIEJIOM HEHTpabHbIA, (parMeHt, OmpeaenseMblii Kak LBHUTTEPHOH. B HEKOTOpBIX
BapHAHTAX PeaNn3alMi aMUHOKHCIIOTHI MPEACTABISIOT CO00it o-, -, Y- WK 6-aMHUHOKHCIIOTHI,
BKJIIOYAsl HMX CTEPEOM30OMepbl U pauemarel. B  Hacrosimem [gokyMeHTe TepMuH «L-
AMUHOKHUCJIOTA» O3HAYaeT (-aMHHOKHCIIOTY, HMEIOIIYIO JIEBOBPAIIAIOIIYI KOH(PHUTYPALIUIO
OTHOCHTEJIbHO 0-yTJIepoAa, TO eCcTh KapOoHOBY0 kucioTy obmeit popmynsr CH(COOH)(NH;)-
(ObokoBas wemb), wuMeIyr L-koHpurypauuro. AHamoruydbiM obOpa3zom, TepmuH «D-
AMHUHOKHCIIOTa» O3Ha4daeT kapOoHoByro kuciory odmeit popmyast CH(COOH)(INH;)-(6okoBast
LleNb), MMEIOLIYI0 MMPAaBOBPALIAIOLIYI0 KOH(PHUIYpalU0 OTHOCHTENBHO (-yriepoaa. bokoBbie
uenu L-aMUHOKHCIOT MOTYT BKJIFOYAaTh BCTPEYAIOLIMECS B MPHUPOJE U HE BCTPEYAKOLIHMECS B
npupone ¢parMeHTbl. BOKOBBIE LIENM HE BCTPEYAIOLIMXCS B Mpupone (T. €. HENPUPOIHBIX)
AMUHOKHUCJIOT MPEACTAaBISIOT CO00i (pparMeHThl, KOTOpbIE HCIOIb3YIOTCS BMECTO OOKOBBIX

LIeHefI BCTPCHAOUXCA B IPUPOAC aMUHOKHCIIOT, HAIIPUMED, B aHAJIOTaX aMUHOKHCJIOT.

TepMuH «aMUHOKHMCIIOTHBIM OCTaTOK» INPU HUCIHOJNb30BAHUU B HACTOSILIEM IOKYMEHTE
O3HadaeT (parMeHT, HMEKLUI CTPYKTYypy, AaHAJOTMYHYI0 HCXOJHOW aMHUHOKHCIIOTE.
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AMHHOKHCIIOTHBIE OCTATOK MOJET OBITh KOBQJIEHTHO CBSI3aH C JPYI'MM XHUMHYECKUM
(parMeHTOM MOCPEACTBOM aMUHOTPYIIIBI OCTATKAa MM KapOOKCHIIBHOW TpymHmbl OCTaTka (T.e.

aTom Bozopozaa -NH, miu -OH 3amemaercs CBsI3bI0 ¢ APYTUM XUMHUYECKHM (PPAarMEeHTOM).

B HacTosimeM OOKyMeHTe BbIpakeHHE «OOKOBas LEMb AMHHOKHCIOTBY O3HA4yaer
(bparMeHT, KOTOpbIi KOBAJEHTHO CBSI3aH CO CTPYKTypou D- mnm L-aMMHOKHCIOTBI U MOMKET
Obith  mpencraBieH  kak  CH(COOH)(NH,)-R.  Hampumep, B  ciydae  ajaHuHa
CH(COOH)(NH,)(CH3), ©OoxoBasi uenb amuHOkuCHOThl (R) mnpencrasnser coboit -CHj.
IMpumepbl «OOKOBOI LIEMU AMHUHOKHCIIOTBI BKJIFOYAIOT, HO He orpaHudenbl umu, (C-Cg)ankun,
(Cy-Cq)ankenun wmu (C,-Ce)ankuuun. bokoBasi mernb aMUHOKHCIIOTBHI MOXKET OBITh 3aMEIEeHHOM
OMHUM WM Ooliee ONMHAKOBBIMU WJIM PAa3JIMYHBIMH 3aMECTUTENISIMH, BBIOPDAHHBIMH W3
CIIENYIOLINX, HO HE OrPAHUYMBAsICb MMH. aMHHO, aMHJI0, AJIKWIAMIHO, alMJIAMUHO, KapOOHOBas
KUCIIOTA,  KapOOKCWIAT,  THOKapOOKCWNIAT,  THOKHCJOTA,  THAPOKCH,  LIUKJIOAJKHII,
(UMKJTOANKWIT)aIKWII, apuji, TeTEepOLUKIIWI, Trerepoapw, ryaHuanHo, -SH, -S(amkwn), rme
HeoOs3aTeNIbHO LMKJIOAJKHI, apHJI, TeTePOLUKINI U TeTepOoapiil JAOMOJHUTEIBHO 3aMelleHbl
OMHUM WK OoJiee 3aMECTUTENSIMH, TAKUMHU KaK TMAPOKCH, aJKOKCH, rajJioreH, aMHHO, HUTPO,

MUaHO HJIW aJIKHUIJI.

AMMHOKHCIIOTBI BKJIIOYAIOT JBALATh CTAHAAPTHBIX AMHHOKHCIIOT, HCIOJIb3YeMBIX B
cuHTe3e¢ OenKkoB OONBIIMHCTBOM OHOJIOTMYECKHMX OpPraHM3MOB. B  KkauecTBe OCTaTKOB
HETIPUPOHBIX AMUHOKHCIIOT MOTYT OBITH BBIOPAHbL, HE OrPAaHHMYUBAACH MUMH, aib(a u ambda-
AU3aMeIeHHbIe AMHHOKHCIOTHI, N-aJKWJIAMHHOKHCIOTBI M TNPUPOAHBIE AMHHOKHCIIOTBI,
3aMelLIeHHbIe  HU3IIUM  aJKWIOM,  apajKiiOM, THIPOKCUJIOM, apuioM,  apHJIOKCH,

raJJIOr€HaJKHJIOM HUJIN allUJIOM.

Hanpumep, 1u3nH MoxeT ObITh 3aMelIeH ¢ 00pa30BaHUEM HETIPUPOJHON AMHUHOKHUCIIOTHI,
HampuMep, TpPU aTroMe yriepona ero OOKOBOW IIeMM WJIM, B Ka4deCTBE AaJIbTEPHATHBBI,
NOCPEICTBOM MOHO- WJIM IHATKWJIMPOBAHUS €ro KOHLeBoW rpymmel NH, (Hampumep, korma
OOKkOBasi LeNMb AaMUHOTPYMIBI JIU3UHA BMECTE CO CBOMMH 3aMECTUTENSIMH  O0pasyer
TeTEePOLMKINIECKOE KOJbLO, TaKOE KaK NMUIMEPUANH WIN NMUPPOIUAWH). B npyrom mpumepe
KOHILIEBAs aMHUHOTpyIna OOKOBOW LENMH JIM3WHA MOXeT OOpa3oBBIBaTh KOJIBLIO C OCHOBHOM
LIENIbI0 AMUHOKHUCJIOTBI, KaK B KalIPpEOMULIUANHE. [[ONOIHUTENbHbIE HETPUPOAHBIE TPOU3BOIHBIE
JU3MHA BKJIKOYAKOT TOMOJM3MH W HOPJW3HMH. bOKOBas Lienb JHM3MHA MOXET, B KaueCTBe
aJNbTEPHATHUBBI, OBITh 3aMEIEHHONW BTOPOI aMUHOrpymnmoi. B cienyromem npuMepe ankuibHas

yacThb OOKOBOW IlemHM JIM3WHA MOXKET OBITh BHEAPEHa B KapOOLMKIMYECKYIO KOJBIEBYIO
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CTPYKTYpYy ¢ 0Opa3oBaHHEM IOJY>KECTKOTO aHajora, TAKOro Kak, HampuMep, LUKJIOTeKCUIT HIIN

UKJIOIIEHTHIL.

ITo Bcemy TekCTy omucaHusi U (OPMYJIbI HACTOSILEr0 H300peTeHHs «OCTaTokK L-
TPEOHUHa» W/niu «OOKOBas Lenb L-TpeoHnHa», ynoMsHyThIe B coennHeHnu Gopmyst (I) n/wmm

COOTBETCTBYIOIIMX IIPenaparax, MOTYT ObITh MPENCTABICHBI JIIOOOH U3 CleAyoIx GopMyJI.

H H
OH S _oH H,N \'/COOH OH
HoN COOH H,N” Z ~COOH /l\OH HoN COOH
H H
L-Tpeonnn L-Ttpeonun L-tpeonun L-Tpeonun

CornacHO HEKOTOpPBIM BapUaHTaM peaju3ali HeNpUpOAHas aMHHOKHCIOTAa MOXKET
NPEACTaBISTh COOOI NMPOM3BOAHOE MPUPONHONH AMUHOKHCIIOTBHL, MMEIOINee OAHY IIH Oojee

IIBOMHBIX CBSI3EM.

B npyrux TUNWYHBIX BapHaHTaX pealn3alfi, B TPEOHHHE OeTa-METWIBHYIO TPYIIY
MOXET 3aMeIlaTh STWIbHAS, (PeHWIbHAS WM JIpyTras BbICIIAs alKWiIbHAs rpynma. B rucrunnae
UMHJA30JIbHAsl TPyNna MOXeT ObIThb 3aMeleHHOW, WM, B Ka4deCTBE aJbTePHATHBBI,

AJIKUJIEHOBBINA CKeJleT OOKOBOI Leny MOKET OBbITh 3aMEIEHHBIM.

HOHOJ’IHI/ITCHBHBIG NpUMEPBI HECHIPUPOAHBIX AMHWHOKHUCIIOT BKJIHOYAaKOT TOMOCEPHUH U

TOMOJIOTHU MPUPOAHBIX AMHUHOKHUCIIOT.

B AONOJIHUTCIIbHBIX THUIIMYHBIX BapHaHTax peajlu3dalliid HCIOpUpOAHass aMHUHOKHCIIOTA

MOKeT OBITh AIKUIMPOBAHHOMN (HANpUMeEp, METHIIMPOBAHHOMN) B aTb(a-MoJIOKEHHH.

JIONOJIHUTENIbHBIE MPUMEPbl HEMPUPOAHBIX AMHUHOKUCIOT BKJIOYAIOT aibda,0era- u

6eTa, ramMmma-aeruapoaMnHOaHaJIOru aMUHOKHCJIOT.

I[OHOJ'IHI/ITGJII:;HI:IG THUITUYHBIC AMHWHOKHCJIOTHI BKJIFOYAKOT NEeHUNUJIIJIaMUH u

OeTaMEeTOKCUBAJIVH.

JIOTIOTHUTETbHBIE TTPUMEPBI HEMPUPOAHBIX AMHUHOKHCIIOT BKIIFOYAKOT aMHUHOKHUCJIOTBI, B
KOTOPBIX OOKOBAs LIENb BKIFOYAET aMUHO, aJTKUJIaMHHO, anmiaMuHo, -COO-ankuit, TUKI0aTKUI,
TeTePOLUKIII, TeTePOapPWI, TYAaHUAWHO, (LUKJIOATKUI)AIKWI, (TeTePOLMKIIMI)AIKII |

(reTepoapiT)aIKuI.

70



«MomudunposanHas N-KOHIEBasi aMUHOTpynna» u «MonuduupoBanHas C-KOHIEBas
KapOOKCHJIbHAsL TPYIIA» O3HAYAIOT, YTO YKa3aHHAs aMMHOTPYINA WM KapOOKCHUJIbHAS IPYIIa

SIBJIIETCSI N3MEHEHHOH.

Monuduxkarusi N-KOHIIEBOH aMHHOTPYIIIBI MPEAMOYTHTEIBHO UMeeT o011y GopMyy -
NR.Ry, B koTopoit Ry npencrasisier coboli Bogopon uiau ankui, u Ry mpexncrasiser coboit

ankw, ankeru, -C(=NH)NH,, ankvHwI, aiui, MUKIOANKII, apUJ T TeTEPOLIUKITII.

ITpumepsl N-KOHLEBBIX MOTU(UKALMIA BKJIIOYAIOT, HO HE OrPaHHYECHbl HMH,

ACTUIINPOBAHBIC, (bOpMI/IJII/IpOBaHHbIe WU TYaHUJTUPOBAHHBIC N-KOHLIeBbIe TPpYIIIBI.

Momudukanust C-KOHLIEBOH KapOOKCHIBHON TPYMITbI MPEANOYTUTENIEHO HMEET OOIIYEO
dopmyny COR, (R, 3aMeHsieT THAPOKCUJIBHYIO TPYIIY MOCHEIHEH aMHHOKUCIOTHI);, Tae R,
npexcrasisier codoii NR;Rg ankokcu, amuHO nimn uMua. C-KOHIEBast KapOOKCHIIbHASI TPYyTIIA
TaKKe MOXeT OBbITh TIpeBpallleHa B TeTEepPOLUKINYecKoe KOomblo (Takoe kak 1,2.4-
OKCaJMaKCoIbHOE WiH 1,3,4-0KCaana30ibHOE KOJIbI0), HEOOS3aTeIbHO 3aMeIEHHOe THIPOKCH,

AJKWUIJIOM, TUAPOKCHUAJIKWUIIOM, AJIKOKCUAJIKUIIOM HJIN HUKJIOAJIKHUIJIOM.

Hacrosimmee nzobperenue BrIO4YaeT GapMaleBTHUESCKH MPUEMIIEMbIE COJTH COSTMHEHHN
COMIACHO M300PETeHHI0 U WX MPUMEHEHHE B KOMITO3ULIUSX M CIIOCO0aX COTJIACHO HACTOSIIEMY
nzo0pereHnto. COrjlacCHO HEKOTOPbIM BapHaHTaM peau3allii  MPEAYCMOTPEHHBbIE COJIU
COTJIACHO HACTOSIIEMY M300PETEHUIO BKIIIOYAIOT, HO HE OrPaHWYEeHbl WMH, COJU AJKHII-,
OUAJIKWI-, TPUATKWI- WU TeTpaankuiaMMoHus. CorjlacHO HEKOTOPBIM BapUaHTaM peaH3aliuu
NPEAYCMOTPEHHBIE COJIU COTJIACHO HACTOSLIEMY M300PETeHHIO BKJIIOYAIOT, HO HE OTPAHUYEHBI
UMH, COJIH, KOTOpbIe 00pa3yroT L-aprunuH, OeHeTaMuH, OeH3aTHH, OeTauH, TUAPOKCUI] KaJIbIIHS,
XOJIUH, JIeaHOJI, JUITAHOJIAMUH, AVATUIAMHH, 2-(IMATHUIAMHHO)3TAHOJ, 3TAHOJAMUH,
sTUeHauamMuH, N-MeTuIrarokamMus, ruapadamus, 1H-umunazon, nurtuii, L-nmu3uH, Maraui, 4-
(2-ruppokcusTI)MOpdONKH, TUNepasuH, Kamui, 1-(2-ruAPOKCHATHI)NHPPONUANH, HATPUH,
TPUATAHOJIAMUH, TpOMeTaMuH U LUHK. COrIaCHO HEKOTOPhIM BapHaHTaM peau3aluu
MPeIyCMOTPEHHBIE COJIU COTJIACHO HACTOSIIIEMy HM300PETEHUIO BKIIIOYAKOT, HO HE OrPaHHYEHBI

umu, conu Na, Ca, K, Mr, Zn wiu 1pyrux MeTajios.

®dapMaleBTUUECKH TpUEMIIEMblE COJM NPUCOENUHEHUS KHUCIOTHI MOTYT TaKXke
CYyLIECTBOBaTb B BHJE PAa3JIUYHBIX COJIbBATOB, HAMPUMEpP C BOJOI, METAHOJOM, 3TaHOJIOM,
auMeTIIhOpMaMHUIOM | T.I1. MOTyT OBITh TaKk)Ke MOJyYeHbl CMECH TaKUX COJIbBATOB. MICTOUHUK
TAKOTO COJIbBaTa MOJKET TPEACTaBIATb COOOM  KPHUCTANIM3aLMOHHBIA  PaCTBOPHUTEIND,
pPacTBOPUTEND, UCIIONb3YEMBIH JA MOJIY4YeHUs] WU KPUCTANIN3ALUU WU BCIIOMOTraTeNbHBbIN

PacTBOPUTEIb.
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«@apMaLIeBTUYECKH MPUEMIIEMBIN» O3HA4aeT MaTepuaj], KOTOPbIA MNOAXOAUT Ui
noJiyueHus: (papManeBTUYECKOW KOMIIO3HINH, KOTOPBIA SBJSIETCS, B I€JIOM, O€30MacHBIM,
HETOKCHYHBIM U HE SIBJIIETCS HeXKEJIaTeIbHbIM HI B OMOJIOTMYECKOM, HU B APYTOM OTHOLICHHH,
U KOTOPBIN SIBJIIETCS MPUEMJIEMbIM Uit (papMaleBTUYECKOro MPUMEHEHHUs] B BETEPHHAPUH, a

TAKKE JId (bapMauequeCKoro MPUMCHECHUA Y UCJIOBCKA.

TepmuH «cTepeon3oMepbl» O3HA4YaeT JIOOble SHAHTUOMEPHI, JAUACTEPEOM3OMEPHI HITH
reOMeTPUYECKHe H30MEpBbl, HAIpHMEp, COSOMHEHUI COIIACHO HACTOSIIEMY H300pPETeHHUIO.
Korna coennHeHust COrnacHO 300PETEHUIO SIBISIOTCS XUPATBHBIMH, OHH MOTYT CYIIECTBOBATH B
paLIeMUYECKON HITH B ONTHYECKH akTHBHOH (opme. ITockonbky papmaneBTHUECKAsT aKTUBHOCTD
paneMaTroB WM CTEPEOH3OMEPOB COCIMHEHUII COrJIACHO HACTOSIIEMY H300PETEHHIO MOXKET
pa3iniaTbCs, MOKET OKa3aTbCH KCJIATCJIbHBIM NPHUMEHCHUEC COeI[I/IHeHI/II\/'I, KOTOPBIC SABJAKOTCA
o0orameHHbIMI OIHUM W3 SHAHTHOMEPOB. B yKa3aHHBIX CIy4asx KOHEUHBIH MPOAYKT U JaXKe
MPOMEKYTOUHBIE COCAUHECHUSA MOIYT OBITH pa3acyicHbl Ha SHAHTUOMEPHBIC COCAUHCHUSA
XUMHUYCCKUMU WUJIN (I)I/ISI/ILIGCKI/IMI/I cpeacreaMu, U3BCCTHBIMU CIICHUATIUCTAM B I[aHHOi/'I obmactu
TEXHUKH, WU AAKE€ UCHOJb30BAHbBI B MOJYYCHHOM BUAC B CHUHTE3C. B Cliydac€ paueMHU4Y€CKUX
aAMUHOB JHacTepeoMepbl 00pa3yITCsl U3 CMECH MOCPEACTBOM PEaKLMU C ONTHYECKU aKTHBHBIM
pa3aciIrOIuM  pE€ArcHTOM. HpI/IMepr NOoAXOAAIINX PA3ACIAINX PEAr¢HTOB MNPEACTABIIAIOT
coOOH ONTHYECKH aKTHUBHBIE KUCIOTBHI, Takue Kak (opMbl R u S, KoTOpBIE MMEIOT BUHHASA
KUCJIOTA, IUALICTHJIBHHHAS KHUCJOTAa, OUOEH3OWJIBMHHAS KHCJIOTAa, MHHIAJIbHAS KHCIOTA,
A0NOYHAs KHMCJIOTa, MOJIOYHAsl KHUCJOTa, mnoaxonsmue N-3alMIIeHHble aMHHOKHCIIOTHI
(nampumep, N-OeHzomnmponuH wuin  N-OeH30CYIbQOHMIMPONIUH) WIH  Pa3HOOOpa3HbIe
ONTHYECKU aKTUBHBbIE KaM(popcCyabpOHOBbIE KHCIOTHL. Kpome TOro, mnpenMyInecTBEHHBIM
SIBJISIETCSI XpoMaTorpaduieckoe paszeseHne SHAHTHOMEPOB C MOMOILIBIO ONTHYECKH AKTHBHOTO
pa3IensIoIero peareHra (Takoro Kak, HampuMmep, TUHUTPOOEH30MI(EHUINIULMH, TPUALETAT
LEJUTFOJIO3bl WJIM JPYTHe MPOU3BOIAHBIE VIJEBOAOB MM XHPAJIbHO [epUBATH3MPOBAHHbIE

METaKpUJIATHBIE TOJIMMEPBL, UMMOOMIIN30BAHHBIC HA CUJIHKAree).

CorjmacHo HEKOTOPbIM BAapUAHTAM pEANU3aLUN COCAMHEHHUS COTJIACHO HACTOSIIEMY
n300peTeHn0 MOTryT ObITh pareMuiyeckuMu. COrnacHO HEKOTOPBIM BapHaHTaM pealii3aliy
COCMHEHHsS] COTJIACHO HACTOSIEMY HM300PETeHHI0 MOTyT ObITh O0OTameHbl OJHHUM
sHaHTHOMepOoM. Hampumep, coenmHeHne CormacHO M300peTeHHI0 MOXKeT NMeTh Oosee yem 30%
ee, 40% ee, 50% ee, 60% ee, 70% ee, 80% ee, 90% ee wm gaxe 95% ee unu 6onee. CoriacHo
HEKOTOPBIM BapUaHTaM pPEATU3aLUU COEIUHEHMs COTJIACHO HACTOSILIEMY H300pETEeHHIO MOTYT

uMeTh Oojiee 4YeM OIMH CTepeoLeHTp. B Takux OmnpenejeHHbIX BapHAHTAX peaTH3alud
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COCMHEHHs] COIMJIACHO H300peTeHH0 MOryT ObITh oOoramieHel OAHMM Wiu  Oolee
auactepeomepamu. Hampumep, CoeiMHEHHE COrJIACHO HACTOSIIEMY H300PETEHHIO MOXKET UMETh
oonee uem 30% de, 40% de, 50% de, 60% de, 70% de, 80% de, 90% de unu naxe 95% de unu

douee.

TepmuH «cyOBEKT» BKIIIOYAET MIIEKONHMTAOIIMX (B YaCTHOCTH, YEJNOBEKA) M APYIHX
JKMBOTHBIX, TAKUX KaK JTOMALIHHE KHBOTHBIE (HATPUMEp, JOMAIIHNE JKUBOTHBIE-KOMITAHBOHBI, B

TOM YHUCJIC KOIIKU U CO63.KI/I) 1 HEAOMAIIHUE ) KUBOTHBIC (TaKI/Ie KakK JUKHE }KI/IBOTHbIe).

BceTpewaromuecss B npupoae aMHUHOKUCIIOTHI ONPENIENICHBI 10 BCEMY TEKCTY OMUCAHUS U
(dbopMyJIbI M300peTeHUsT TTOCPENCTBOM TPAAUIIMOHHBIX TPEeXOYKBEHHBIX COKpAIIEHHH, KOTOPhIE

NPEACTaBJICHBI HIDKE B TA0IHLIE.

Tabaunua (Koagbl AMHHOKHCJIOT)

HamMeHoBaHue | TpexBykBeHH | HamMeHoBaHMe | TpexByKBeHH
AnaHuH Ala Jluzun Lys
ApruHuH Arg MeTtnoHuH Met
Acnaparus Asn DeHunnanaHnH Phe
AcnaparnHoBa Asp IIponun Pro
I'myramunoBas Glu Cepun Ser
I'myramun Gln Tpeonun Thr
I'uctunun His Tuposun Tyr
W3onelinun Ile Banun Val

COKpaH.IeHI/Iﬂ, HCIIOJIB3YEMBIE 110 BCEMY OIHUCAHUIO, KpPAaTKO TMPEACTABJICHBI HUKE

MOCPECACTBOM HMX KOHKPETHBIX 3HAYEHUH.

°C (rpanyc Llenbcus), % (mpoueHTt), coneBoii pactBop (pacteop NaCl); CH,Cly/IXM
(muxnopmeraH), Boc (tper-Oyrunokcukapbonmn); Bzl (Oensunokcukapbonmn), Cs;CO;
(xapboHat e3usi); DIC (N,N'-gums3onponmikapOoauumMmn), DIPEA (N,N-
aumzonpormmTUiIaMus); IM®A (numerundopmamun); EtOH (sTanon), Et;NH (nuytrnamun),
Fmoc  (9-pnyopenunmerunokcukapbonmn), r wuma rp  (rpamm); HOBt  (1-
ruapokcudOen3oTprazon);, 4 wim 4ac (uacer), BOXKX (BbicOKO3(ppeKTHBHAS KUAKOCTHAS
xpomarorpadusi), K,CO; (xapOonar kamus), XXMC (xugkoctHass xpomarorpadus-macc-
cniekrpomeTpus); xunkuil NH; (Ckuakuii aMMuak), MMoJb (MUJUTUMOJB);, M (MOJISIpHBIH);, MKJ
(Mukposutp);, Mn (Mwutmutp), Mr (Mwmmarpamm), MS (ES) (macc-criektpomerpusi ¢
anekTpopacnbuieHneM), MuH (munyTta), Na (Hatpmii); NaHCOs; (OukapOonar Hatpus),

NH,;NH;'H,O (runmpar runpasuna), NMM (N-metunmopdonun), Na,SO4 (cynbdar HaTpus);

73



NH,OH-HCI (rumpoxnopun runpokcunamuna), PD-1/PD-1 (3amporpammupoBaHHas rudenb
kaerok 1); PD-L1 (aurann 3amporpammupoBaHHON rubenu kierok 1); PD-L2 (nurang 2
3amporpaMmMHupoBaHHOW  rubemu  kjerok 1),  mpen-BOXX/mpenapatuBnas =~ BOXKX
(npenapatuBHas BBICOKO3()(DEeKTHBHAS ~ JKUAKOCTHAs  Xpomarorpadus); TEA/Et;N
(TpweTunamun); TFAA (tpudropykcycHeiii anruapun; TCX (ToHKOCHOIHAs Xpomarorpadusi);
THF (rerparunpodypan); TIPS (tpuusonpomnuicunan), TFA (TpudpTopykcycHas KHCIOTa), tr

(Bpemst yaepskuBanusi); Trt (TpUTHI WK TPUPEHUIMETHIT) U T. .
OKCHEPUMEHTAJIBHASA YACTbD

B Hacrosimem nM300peTeHHH MpeIoKeHbl CIIOCOOBI TOJTYYEeHUS] COSTUHEHUN (OpMYJIbI
() B cooTBeTcTBMM C TpOLENypaMH CIEAYIOUIMX MNPUMEPOB C  HUCIOJIBb30BAHUEM
COOTBETCTBYIOIINX MaTepuasioB. CriennaancThl B JAHHOW OOJACTH MOHMYT, YTO AJIsl IOJMYYESHUS
YKa3aHHBIX COEJUHEHUH MOTYT OBbITb HCIOJNB30BAHbI M3BECTHBIC BapUAllMM YCIOBHHA U
MIPOLIECCOB CIEAYIOLUX Ipouenyp noiydeHus. Kpome TOro, ¢ MCHOJIb30BAaHHEM OMMCAHHBIX
noApoOHO TMpoLHenyp CHIEMUANUCT B JAHHOW OONACTH TEXHUKH CMOXKET TOJYyYUTh

AOMOJIHUTEIbHBIC COCAUHCHUS COTJIACHO HACTOALIEMY I/1306peTeHI/II'O.

IIpoMeskyTOUHBIE COENMHEHHs MJIM HCXOJHBbIE BELIECTBA, HEOOXOAMUMBIE Ui CHHTE3a,
ABJISTFOTCST KOMMEPYECKH AOCTYINHBIMH (KOMMEpUYecKHe MCTOYHUKH, Takue kak Sigma-Aldrich,
USA or Germany, Chem-Impex USA; G.L. Biochem, China and Spectrochem, India) wmn,
AJIbTEPHATHBHO, YKa3aHHbIE TPOMEKYTOUYHbIE COSIMHEHHUS MII UCXOHbIE BEIECTBA MOTYT ObITh
HOJyYeHbI C WCIIOJIb30BAHMEM HM3BECTHBIX JIMTEpaTypHble criocodos. M3o0pereHue ommcaHo

Oonee MOAPOOHO C MOMOIIBIO KOHKPETHBIX MPUMEPOB.
O4HCTKA M XapAKTePUCTHKA COeTHHEHHI

Ananutnueckuid meroa BOKX:

Anamurudeckas BOYKX nposonunack Ha kosonke ZIC HILIC 200 A° (4,6 mMm x 250 mwm,
5 mkm), ckopocth motoka 1,0 mu/muH. Ucnonbsyembie ycioBus smoupoBanus: bydep A: S
MMOJIb alleTaTa aMMoHus1, Oydep B: aneToHuTpH1, ypaBHOBEIIUBaHHE KOJOHKH ¢ 90% Oydepom

B u anmrouposanme rpaauesToM ot 90% no 40% Oydepa B B reuenne 30 MunyT.
IIpenapatusHbiil meTox BI/KX:

IMpenaparusuyro BOXKX nposogmmm Ha kononke SeQuant ZIC HILIC 200 A° (10 mm
250 MM, 5 MKM), CKOpoOCTh moToka: 5,0 mu/MuH. Micrionib3yembie yCaoBHsI 3oupoBanusi: bydep

A: 5 wmmonp amerara ammoHusi (moBomwim a0 pH-4 ykcycHoit kucioroit), bydep B:
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Aueronutpui, YpaBHOBeIHBaHNE KOJOHKH ¢ 90% Oydepom B u amonpoBaHue rpagieHTOM OT

90% 1o 40% Oydepa B B Teuenne 20 MuHyT.

KXMC mnpoBoaunu Ha TPOMHOM KBaApyHoJbHOM Macc-ciekrpomerpe AP1 2000
LC/MS/MS (Applied biosystems) ¢ BIXX cepun Agilent 1100 ¢ DAD GI1315 B ¢
UCIIOJIb30BaHNEM KOJIOHKH Mercury MS unm ¢ ucnosbp30BaHUEM OAMHOYHOIO KBAJIPYIHOJIbHOIO
macc-criektpomerpa Agilent LC/MSD VL ¢ BOXX cepun Agilent 1100 ¢ DAD G1315 B, ¢
UCTIOJIb30BAaHHEM KOJIOHKM Mercury MS, mwinM ¢ UCHONb30BaHHMEM KBAAPYIMOJBHOTO Macc-
cnektpomerpa Shimadzu LCMS 2020 ¢ cucremoii UFLC Prominence ¢ SPD-20 A DAD.
IIpumepsl

IIpumep 1: Cunres coequHenus 1

Cranus la

ECF/Et3N J}(NHZ
BocHN/H(OH BocHN 1

BOAHbI  NH4/TI®
1a ° 1b

Orunxnoppopmuar (3,4 r, 31,3 mmons) u EtsN (7,0 mu, 52,8 mMmonb) noOaBisiian K
pactBopy coenunenus la (5,0 r, 26,4 mmonb) B TT'® (20 M) u nepemenusaiu mnpu -20 °C B
teueHue 20 muH. Yepes 20 munyT 25% BonmHoro pacrsopa ammuaka (10 mu, 132,0 mmonb)
NOOABJISANK K aKTUBHO MEPEMEIIAHHOMY aHIHapUay u nepemernusaiu npu 0-5 °C B Teuenue 30
muH. [lonHory peakuuu mnoareepxkpanu ¢ nomouipto aHammza TCX. Jleryume BemecTBa
BBIMIAPUBAJIM TPU TOHIKEHHOM JaBJIEHUM U pPa3Aeisuld MeXAy BOJOM U 3THIIALIETaTOM.
Oprannueckuii cnoii npombiBanu pactBopoM NaHCOs; ¢ mocneayrooimyuM IpOMbIBAHHEM
pPacTBOPOM JIMMOHHOW KHUCJIOTBI M COJIEBBIM pacTBOpoM. OTHeNeHHbINI OpraHUYecKUd CIOM

cymmmi Hax Nap SOy, GuibTpoBaiv U BRIMAPUBAIH NPU MOHMKEHHOM JABJICHHH C MOJYYCHUEM

4,0 r coenuuenus 1b. JKXMC: 89,3 (M-Boc+H)"

NH TFAA
: L
BocHN NMPUANH BocHN~ "CN

o

Craaus 1b

Tpudropykcycueiii anruapun (8,4 r, 39,9 Mmonb) 100aBIsIIM K PacCTBOPY COCOMHEHUS
Ib (5 r, 26,6 mMonb) B mupuaune (21,0 mu, 26,6 MMOJIb) U MepeMeIINBaId MPU KOMHATHOMN

TeMneparype B TeueHue 2 4. IlomHOTy peakuuu noatsepxknaanu ¢ nomombto aHamuza TCX.
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.HequHe BEIIECTBA BbINMAPHUBAJIN IPU MOHMXKXCHHOM HABJICHUW W PA3ACIIAIN MEXKAY BO):[Oﬁ u
stunaneratoM. Opranudeckuil cjoit npombiBamu pactBopoM NaHCOs ¢ mocnenyrouum
MMPOMBIBAHHUEM PACTBOPOM JIMMOHHOM KHCJIOTBI M COJIEBBIM pacTBOPOM. OT)leJ'IeHHbII‘/'1
opraHuueckuii cinoi cymmnu Haj NapSO,, QuiabTpoBanu M BbIMAPUBAIN NPH TOHMKEHHOM
NABJEHUU C MOJydYeHHUEM 3,5 I' COeUHEHHUs 1¢, KOTOpOe HEMOCPEACTBEHHO HMCIOJb30BAIA HA

cleAyrouien CTaauu.

Craausa 1c:

/L NH,OH.HCI NH
BocHN”™ “CN KoCO/EtOH BocHN™ 2

N~oH
1c 1d
I'unpoxnopun ruapokcunamuna (0,92 r, 13,2 mmons), Boay (0,5 M) 1 kapOOHAT Kajust
(1,8 1, 13,2 Mmmonp) nobasisiiu Kk pacteopy coenunenus 1c (1,5 r, 8,8 mmouns) B EtOH (20 mi) u
nepememuBany npu 86 °C B Teuenne 4 4. IloNHOTY peakuvu MOATBEPKIATH C TIOMOIIBIO
anamu3a TCX. Jleryume BemnecTBa BbIMAPHBAIN NMPU TMOHIKEHHOM JABICHUU U Pa3AeisUIN
MeKay Bozoi u stuianeratoM. OpraHn4eckuii CJIOH MPOMBIBAIIHM COJIEBBIM PACTBOPOM, CYLIMIIH
Han NaySO,, 3aTeM QUIbTPOBAIN U BBITAPUBAIIN NP MOHIKEHHOM JIaBJIEHUH C rony4derneM 0,9

r coenunenns 1d. JKXMC: 104,3 (M-Boc+H)".

Craausn 1d:

N
1. (CH30CH,CH,),NSF3/CH,Cl, J\( :
FmocHN/'ﬁfOH BocHN \ 7/\NHFmoc

AN
S 2.CoeauHenne 1d, NaOAc, N-O
AcOH 1e

o

Deoxo-Fluor (3,7 r, 16,1 mmonb) nobasmsimn k pactBopy Fmoc-Ala-OH (5,0 r, 15,0
mmons) B CH,Cl, (50 M) u nepemernusanu nipu 0 °C B Teuenue 1 u. 3arem CH,Cl, Beimapusanu
u pactupanu ¢ rekcaHoM. Anerat Hatpus (0,2 1, 2,4 mmonb) u coequaenue 1d (0,5 r, 2,4 Mmoub)
B YKCYCHOH KucioTe Opamu B Kpyrjiod kojde u mepememnBanu B TedeHue 30 muHyT. K
yka3zaHHOH cmecu pobasmsiim Fmoc-Ala-COF (0,996 1, 3,1 mMMonb) W mepemMennBaiu Mnpu
KOMHATHON TeMneparype B Tedenue 30 muH. Peakimonnyo cmech nepememusanu npu 90 °C B
tedeHue 3 4. [lonHoTy peakuuu noaTeepskaanu ¢ nomouipto aHanuza TCX. Jleryuune BelecTsa
BBIIAPUBAIM NPHU INOHWKEHHOM [ABJIECHUHU M PAa3fesuId MEXIAy BOAOM M 3THJIALIETATOM.
Opranuueckuit cnoii npomeiBaiu pactBopoM NaHCOs; ¢ mocneayroumMm MNpOMbIBAHHEM
pacTBOPOM JIMMOHHON KHUCJIOTBI M COJIEBBIM pPAacTBOPOM. OTHENEeHHbIII OpraHUYECKUN CIIOH

cymuiu Hag NapSOy4, GUIbTpOBaNN M BbIMAPUBAJIN NPU MOHWKEHHOM JIAaBJIEHUU C TOJy4eHHE
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ocTtatka. OCTaTOK OYMIIAIN C IIOMOILIBI KOJIOHOYHOHM XpoMaTorpaduu Ha cuinukarese (3JIF0EHT:
+
0-5% sTunanerara B rekcane) ¢ nonyderuem 0,3 r coenunenus le. JKXMC: 379,0 (M-Boc+H)

501,3 (M+Na)".

Cranusn le:

- N
BocHN \ \>/\NHFmoc BocHN \ _07/\N H,

Hutunamus (1,0 mor) noGasnsimn k pactBopy coeamnenust le (0,35 r, 0. 73 mmounb) B
CH,Cl, (10 mu). Cmechr mepememuBaiy MpU KOMHATHOH TeMIlepaType B TEUEHHE 3 9 U 3aTeM
NOJIYYEHHBI PAacTBOP KOHLEHTPHPOBAIU B aTMocdepe a3oTa M NPOMBIBAIH JUITHIIOBBIM
sa¢upom u neHTpudyruposau ¢ noiayderrnem 0,18 r coequHenus 1f, koTopoe HEMOCPEACTBEHHO

HCIIOJB30BAJIM HA cne):[yfomeﬁ CTaauH.

Craaunsa 1f:

O,N
1@ JYotBu

TEA/ IM®A o]

1g

OOpa3zoBaHue TIpynmbl MOYEBHHBI OCYLIECTBISIIM C HCIOJNB30BAHUEM COYETAHUS
coenunenus 1f (0,18 r, 0,71 mmons) B JIM®PA (5,0 min) ¢ coenunernem 1h (0,24 r, 0,77 Mmodb)
npu KOMHaTHOU Temmneparype. Coueranue uHunuupoBanu nytem nobdasnenus TEA (0,2 r, 1,4
MMOJIb) M TIOJYYEHHYK) CMECh TMepeMelIMBAIM TpPU KOMHATHOW Temmeparype. Ilocne
3aBeplLIeHNs] 3 4 PEaKLMOHHYIO MacCy paszelisiiii MeXIy BoAoH U stunaneraroM. Opranuyeckuii
CJION MpPOMBIBAJIM BOJON C MOCIENYIOLUIUM IPOMBIBAHHEM COJIEBBIM PAaCTBOPOM U CYLIMJIU Haj
Na,SO4. OTneneHHbll OpraHUYECKUH CIIOW (PUIBTPOBATIM WU BBINAPUBAIHM IPH MOHWKEHHOM

nasneHnu ¢ nonyuernem 0,2 r coequuenns 1g. JKXMC: 450,1 (M+Na)".

Crapus 1g:

TFA/OXM )\( : 0
N S /U\
/U\ ! S OH
BocHN)\< N/L[ro - HzN \ 7/\” N/Lﬂ/
N-O H o

regy

H
CoeanHenue 1

K pacrBopy coemunenus 1g (0,15 1, 0,35 mmonp) B CH,Cl, (1 mn) nobapnsinu
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TpudTOopykcycHyr0 Kuciory (0,5 M) U KaTaJuTHYeCKOe KOJMYECTBO TPUH3OIMPOMIIICHIAHA U
nepemMelnrBald IPU KOMHATHOW Temmepatype B TeueHue 3 4. IlosmydeHHselii pacTBOp
KOHLEHTPUPOBAJIM NpPU MOHWXKEHHOM JaBieHuu ¢ nonydyeHueM 0,10 r HEOUMIEHHOro
coequHenus. HeouninenHoe TBepAOe BELIECTBO OYMINAIN KaK OMMCAHO B 3KCIEPUMEHTAJbHBIX

yenmosusx msa meroga BOXKX . KXMC: 2722 (M+H)"; HPLC (tg) : 6,2 MuH.
Cunre3 coequHenus lh:

O,N
t 4-NO,Ph-OCOCI o
H,N OBu  pwann /CH,C, i 0'Bu
0" N
o H
H-Ala-OtBu

0]
1h

Mupunus (12,0 1, 25,2 mmonb) nodasisumu k pacteopy H-Ala-OtBu (2,3 1, 12,6 MMonp) B
CH,Cl, (20 mi) u mony4yeHHBI PacTBOpP MEPEMELIMBAIN IPH KOMHATHOH TeMIIEpaTtype B
teuenue 5-10 mun. PactBop 4-aHuTpodenmmxnopdopmuara (2,8 r, 13,8 mmons) B CH,Cl, (20 M)
no0aBIsIM K YKa3aHHOW BBIIIE CMECH M NEepeMeIINBaHME NPOJOJDKAIM IPU KOMHATHOH
Temneparype B TedeHue | 4. ITomHOTY peakiuu moATBep:kganud ¢ nomombro aHamuza TCX.
ITocne 3aBepuenus peakuuu ee pasdasmsm CH,Cl, (50 mn) u npomsiBanu 1,0 M pactBopom
oucynbdara Hatpust (50 ma X 2) ¢ mocaenyromuM npoMbeiBanueM 1,0 M pactBopom kapOoHaTa
Hatpust (50 mu x 2). Opranuueckuil cnoit cymunu Hag NaySOy, QUIBTpOBaIU U BbINAPUBAIH
IPU MOHWXKEHHOM JIaBJIEHUHU C MOJY4YeHHEM HEOUYHIIEHHOrO COEAMHEHUs, KOTOpOe OYMIIAIU C
IIOMOIIBIO KOJIOHOYHOW Xpomatorpaduu Ha cuinukarene (amoeHt: 0-20% sTunaunerarta B

rekcane) ¢ nojxydenriem 2,0 r coenunenus lh.

CoenuHeHus: HUKe ObUTM TMOJIYYEHbI CIIOCOOOM, aHAJIOTUYHBIM CIOCOOY, ONMUCAHHOMY B
IMpumepe 1 (coemuHeHue 1) C COOTBETCTBYIOIIMMH W3MEHEHHSIMH B peareHtax Wiu
AMUHOKHUCJIOTaX, pAaCTBOPUTENSIX, KOJUYECTBAX  PEAar€éHTOB U YCJIOBHUSIX  PEaKLHUH.

AHanuThdeckue JaHHBIE COeI[I/IHeHI/II\/'I MPUBEACHBI B Ta6m/1ue HUKE.

Ne KXMC | HPLC
COCJHHEHH CTpykTypa
a (M+H)" | (tg B Mun)
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Ne KXMC | HPLC
COCHHEHH CrpykTypa

“ (M+H)" | (tg B Mun)

O

OH ¢Et?
OH 12,6
2. 0~ j\\/[’( 4032
N ~ OH
NN
N—O (0]

NH,
3 Hoj\(o)x j\ 373.1 0.4
. N - OH b 2
YN N
N—O (o)

4Et? 0] OH
HO
4. o0 O 389,1 13,1
HoN N\ - N/ﬂ\N OH
2 | w/\H H
N—O (@]

NH,

NH,
5 "o 02\= Q 388.1 21,9
’ N - )L OH ’ ’
HNT Y \WAN N
n—o 1 H ¢

HO OH
1w A
6. N OH 3442 12,4
HaNT Y, \j/\N N
N—O o

Ipumep 2: Cunres coenuHenus 7

HO OH
%
M N N OH

N—O O

coeauHeHnue | 7

Craauga-2a:
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OH

NH,

tBUO NHBoc

2a

CoenuHeHue 2a CHHTE3MPOBAIM C HCIOJIb30BAHWEM AaHAJOIMYHOW NPOLEAYpPBI, Kak
u3o0paxkeHo Ha craguu la - 1c IIpumepa 1 (Coenunenne 1) ¢ ucnosnp3oannem Boc-Tyr(tBu)-

OH Bmecto Boc-Ala-OH ¢ nony4yenuem 9 r coequHeHus 2a.
Crapgus-2b:

§-OH DIC/HOBt NH

2 =

| : /B

N OH + NH BocHN\_)\\N,O\ﬂ/\N

Fmoc NHB 2 IM®A npu 0 °C/30 MuH : U Fmoc
oc
o '‘BuO
t 2h

Fmoc-Pro-OH 2a BuO

HOBt (3,45 1, 30,8 mmons) u DIC (4,5 mn, 30,8 Mmonb) nobasnsimn k pactBopy Fmoc-

Pro-OH (8,6 1, 25,6 Mmmoiib) B IM®A (250 mut) npu 0 °C u nepemenusaiu B Tedenne 30 MUHYT.
Coenunenue 2a (9 1, 25,6 MMOJIb) AONOJHUTEIBHO TOOABISUIN K YKa3aHHOH BBIIIE PEAKIIMOHHOM
CMECH TIPH TOM K€ TEMIIEPaType U MPOAOJKAIM nepememnnBanue B Tedenue 2 4 mpu 0 °C ¢
MOCJNEAYIOIUM IPOMbIBAHMEM 2 4 IIpU KOMHaTHOM Ttemneparype. IlomHoTy peakuun
noaTeepxkaanu ¢ nomompro aHanu3a TCX. PeaklMOHHYIO CMeCh TacUiu JIEASTHOW BOJIOIA,
ocaxkneHHoe Oesioe TBepaoe BelecTBO (PpribTpoBaiu, mpoMbiBaiu Boxou (1 J1) U cymmau npu
HOHIKEHHOM JaBJIeHUH. TBepaoe BEeIecTBO MepeMeInBaii ¢ TUITIIOBBIM d¢upom (500 mi) B

TedeHue 15 MuH, QUIBTPOBAIM U CYIIWIH ¢ TodydeHueM 14 r coequnenus 2b. XKXMC: 671,3

(M+H)", 693,3 (M+Na)".

Craaus 2c¢:
t
NH, :/S BuO
BocHN\_)\\N,O - N ACN/AcOH
H o Fmoc > N :/>
/©/ npu 85 °C, 12y BocHN”™ \\(\NFmoc
¢ N—O
BuO 2b 2c

K pactBopy coemmnenus 2b (13 r, 19,4 mmons) B aneronutpuie (130 mi), nobasnsim
ykcycHyro kucaoty (10,0 mi) mpu KOMHATHOM TeMmmeparype U KUISITHIN C OOpaTHbIM
xononuibHukoM mipu 85 °C B Teuenue 12 u. TTOJHOTY peakiuy TMOATBEPKAAIN C TIOMOIIBIO

ananuza TCX. Jleryuue BelecTBa BbINAPUBAJIN MPU MOHIKEHHOM [AABJIEHUU C MOJIy4eHHEM
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HEOYMIIIEHHOTO TOJIyTBEPJOrO BEINEeCTBA, KOTOpPOe pasz0aBisi BOAOH M ATHJIALETATOM.
Oprannueckuii cnoii npombiBanu pactsopoM NaHCOs; ¢ mnocneayroiiuM HNpOMbBIBAHHEM
pacTBOPOM JIMMOHHOHM KHCJIOTBI U COJIEBBIM pacTBOpoM. OpraHuMYecKHil CIOW CyLIMJIW Haj
Na,S0O,4, ¢unpTpoBanM ¥ BbIIAPUBAIM IPU  TMOHIKEHHOM JaBJICHUH C TOJIyYEHHUEM
HEOYMIIIEHHOTO TBEPAOTO BellecTBa, KoTopoe pasdassin 10% aueTroHuTpusioMm B rekcane (500
MJI) M TIEPEMELINBAIM B T€YEHHE 2 U ¢ MOJydeHHeM 0eJioro TBeporo BemecTsa. benoe Teepaoe
BEINECTBO (PUIBTPOBAIM W MPOMBIBAIM H-TieHTaHOM (500 J1) W Cymmau ¢ mojydeHuem 13 r

coemuuenns 2¢. KKXMC: 653,4 (M+H)", 675,6 (M+Na)".
Cragus 2d:

'‘Buo 'BuO

N :/> 20% nunepuaund B OXM
I

)
\\(\NFmoc BocHN | \\(\NH
N—O

N—O
2c 2d

BocHN

Coenunenue 2¢ (13g, 19,9 mmonb) nobasmsm x pactBopy 20% nunepuausa B JIXM
(150 mu) ipu 0 °C u nepememmBany nipu 0 °C B Tederue 1 4. TTOJHOTY peakimy MOATBEPKIATN
¢ nomoupro aHanuza TCX. PeakMOHHYIO CMeCh KOHLEHTPUPOBAIM IpPU IOHMKEHHOM
JIaBJIEHUU U pa30aBIIsId reKCaHoM, nepeMennBaini 1 GpuisTpoBain. OTguabTpoBaHHOE TBEPIOE
BemectBo pactBopsuin B EtOAc u mpomeBamu Hackim.  pactBopoM NaHCOj;, coneBbM
pactBopoM, cymmwiu Haa Na,SO; ¢GuibTpoBaaM M BbIIAPUBAIN C TIOJNYyYEHHEM O€yoro

coemuuenns 2d. JKXMC 431,1 (M+H)"; 453,4 (M+Na)".

Cranusn 2e:
OBu
'BuO O.N
v 2 \©\ )ol\ ¢ tBuO otBu
o H O'Bu
? (0] 7 (o)
N 2e _/> t
BocHN™ Y\NH EtOH kunsiyeHne BocHN AN NJ\N O'Bu
N—O |
¢ obpar.xon. N—O o]
2d of

DIPEA nobaBmsun k pactBopy coenmaenus 2e (5 r, 11,6 mmonb) u coenunenus 2d (5,3
r, 11,6 mmosne) B cyxom TI'® (50 mun) mpu 0 °C u nepeMemmBanu B TeueHue 2 4. PeakIMOHHYO
CMECh OCTaBJISUTH MTEPEMEIINBATHCS IPU KOMHATHOH TEMIIEPaType B TEUEHUE TOTIOJIHUTENbHBIX 4
4. Jleryune BemecTBa BhIMAPUBAIHN U PA3AEISIIN MEKAY 3THIALETATOM U Bofoi. OpraHudeckuit

cnoii nmpombiBanu HachimleHHbIM NaHCO; 10% nIMMOHHOI KUCJIOTOMN, COJIEBBIM PacTBOPOM,
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cymmnu Hajg Nap,SO; U KOHLEHTpPUPOBAJIM IPU MOHMKEHHOM JaBieHuu. HeouuineHHoe
COEAMHEHNE OYMINAIM C TOMOLIBIO KOJOHOYHOH Xpomarorpaduu Haj HEHTpPaNbHbIM OKCHAOM
ANIOMUHHS C HMCIONB30BaHUEM 25% sTujauerata B IeKCaHe C MOJy4deHHeM coenuHeHus 2f.

XKXMC: 772,5 (M+Na)"

Cragus 2f:
BuO O'Bu HO OH
p )0]\ TFA/Tips :/> o
1 H
BocHN N\j/\N NN OB H0 HaN NS NJ\N OH
| H | H
N—O o) N—©O o)
2f coeauHeHue 7

PactBop coenunenus 2f (6,5 r, 8,7 Mmmonb) u TpudropykcycHor kucnorsl (16 mi) B
JXM (16 mn) nepememuBanu npu O °C B TeueHue omHOro 4aca. [1oaydeHHYI0 PEAKLUOHHYIO
CMECh BBIMAPHBAIM TPHU TOHIKEHHOM [aBJICHUH, pa30aBIsiM AUSTWIOBBIM 3(QHUpoM u
¢$unbTpOBANN € TIONyYeHUEM 4 T HEOUHIIIEHHOTO coennHeHnst. HeouneHHoe TBepioe BELEeCTBO
OUUIIATH C MOMOIIBI0 mpenaparuBHoro BOXKX meronma, omucaHHOrO B 3KCIEPUMEHTANIbHBIX

yenosusx. JKXMC: 482,3 (M+H)"; HPLC: tg - 12,92 mun.

Cunres coeauHeHus 2e:

O'Bu

OzN\©\ (0]
t

O

Vka3aHHOE COeIUHEHHE CHHTE3MPOBAIM C HCIIOJb30BAHHEM AHAJOTHYHON MPOLEAYPHI,
Kak uzoOpaxkeHo misi coenmuenus lh B Ilpumepe 1, ¢ ucnonbzoBanmem H-Tyr(tBu)-OtBu

BMecto H-Ala-OtBu.

CoenuHenus: Huke OBUIH TMOJIYYEHBbI CIIOCOOOM, aHAJIOTUYHBIM CIOCO0Y, OMUCAHHOMY B
IMpumepe 2 (CoemuHeHue 7) ¢ COOTBETCTBYIOUIUMH WM3MEHEHHSMH B peareHTax WU
AMUHOKHUCJIOTaX, pAaCTBOPUTENSAX, KOJUYECTBAX  PEAar€eHTOB U YCJIOBUSAX  PEAKLUU.

AHanuThdeckue JaHHbIE COGI[I/IHGHI/II\/'I MPUBCACHLI B Ta6m/1ue HUKE.

Ne C KXMC HPLC
TPYKTYpa
COeHHEHHUS (M+H)" (tr, MHH)
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Ne C KXMC HPLC
T KT a
COeIMHEHUS PyTYP (M+H)" (tr, MHH)
NH2
8. HoN %NJ( 402,3 11,87
OH
NH,
O)\ o OH
9, PN I‘/ 387,0 11,8
N OH
N
HN TN
N—O o}
O«_OH
10. = Q
N ~ J\ OH 428 9 92
RN NN TN
N—O 0
NH2
11. 375,1 10,6
N—O
H,N CNHZ NH,
12. ° on 4432 -
H,N Y\N
o}
13. 421 11,0
H,N j/\N
HO ©\ o OH
14. :
HZNJ\(NY\N)J\I\II'rOH 394.3 7.6
| H H
N—O o)
15. 3453 12,7

NH,
O)\E o OH

HZN/kWNY\NJJ\N OH
Nn—o B H g

2
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Ne c HKXMC HPLC
T KT a
COeIMHEHUS PyTYP (M+H)" (tr, MHH)
HO k/ o OH 8.4
16. )\/N : J\I(OH 360,3
HaNTSSTNTN
N—O (0]
HO . o OH
17. )\(N : J\I’rOH 318.0 113
HNTSTN TN
N—0O 0]
(@]
HO HZNJ\: o
18. N L /H(OH 331,0 12,5
YN
N—O O
HO OH
7,6
HO ’
19. : )01\ 4984
HoN |N\ N” N OH
N—O H
HO OH
5,6
20. [ )l 496,3
HoN |NY\N H OH
N—O (0]
HO
OH 7.7
21. e j\ 420,3
H,N |N\\|/\N ” OH
N— (0]
Os_OH OH
22. j\ 450,4 11,4
HN lN\ NN OH
N—O 0]
OH OH
23. 386,1 14,5

2
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Ne c KXMC HPLC
prKTypa
COeIMHEHUS (M+H)" (tr, MHH)
O+ _OH OH
24, {}C’ 0 400,0 14,0
HoN lN\ NJLH OH
o) OH
25. 325,7 10,3
o
N—O
HO NH, OH
26. oy o 4993 9.4
HoN |N\ HJ\” OH
N o]
C .
27. HO . 0o OH 4173 13,1
HzN)WN\Wﬁ-”)L” o
NH, NH,
HO
28. o 9 387,9 14,9
HoN lN\ H ” OH
—O0
NH, Oy _NH,
OH
20. o x 0 401,3 14,0
SN e
—O0
H,N._ _NH
NH
(0]
30. OH 416,2 13,4
N o , ,
N A OH
HNTOTT MJKH
N—=O (0]
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No c IKXMC HPLC
prKTypa
COeIMHEHUS (M+H)" (tr, MHH)
NH, NH,
O)\ o OH
31. = 388,1 11,2
N A~ )l\ /(”/OH ’ ’
HNTSTNTN
N—O (o]
H,N_ __NH
NH
(@]
32. Ho)k: N 4312 18,9
W Y Y
N—=O
HoN_ __NH
NHZ
33. 444 4 12,2
WN
27
)J\ OH
34, N HO ° 412.2 15.4
H,N j/\N OH
O
35. oW > 9 4393 11,5
OH
HoN
(o]
NH,
T o
36. 402,4 11,9
OH
N
H
(0]
37. 403,1 8,5

OH
NH2
OH
OH
o)
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No C AKXMC HPLC
TPYKTYpPa
COeIMHEHUS PyTYP (M+H)" (tr, MHH)
OH
NHZT
38. i/ 417,0 8,4
OH
NH,
HO o//l\_ o]
39. N i on 407,5 12,2
NN
N—O o]
NH,
O)\ o OH
40. H )]\I”/ 373,1 12,7
N OH
N—-O o
41. - N o 460,2 11,9
o |Nﬁ/\HJ\H
N—O
42 oo 0 4372 12,9
Y
N—O
43. I‘/ 4333 11,6
)\f WAH
N—0O
44, 346,5 11,9

HO ~_" o OH
N, A~ OH
N—0O o}

2
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Ne c KXMC | HPLC
T KT a
COeIMHEHUS PyTYP (M+H)" (tr, MHH)
NH, NH,
45, o % )ol\ 400,1 10,6
N ~ OH
HNT Y Y\N N
H H
N—~O (0]
s~ )Nf OH
46, o =z 9 © 419,0 12,7
H,N NN N o
|_O H H
HO HO\ o OH
47. N A A /(”/OH 320,1 14,9
\ 2 2>
OH HO OH
o o/l\_ o )
48. . I o 404,1 14,7
N
S heh
NG
OH
(0] N (o]
49. : : 385, 1 12,6
HoN N N)J\N OH
2 ! H H
N—O (o]
OH
50. % j\\/g(w 427.0 10,9
NN
N—O (o]
NH,
HO. OH
[o] = (o] H
51. o lN\ . NI”/M : oj 4933 13,8
H H S
O
i/ k/ o H
52. ? )J\I‘/ 386,1 8,5
N OH 5
N
LY
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No c HKXMC HPLC
prKTypa
COeIMHEHUS (M+H)" (tr, MHH)
(o)
)
53. Ho]\(o)\E JOL\/QO(H 495,0 11,2
N ~ OH
NN
N—O (0]
NH,
y jY* L1 w00 | o
' N~ OH , )
S he N
N—O 0
NH, NH,
56 0 )\ o o)
. . j/\N o 401,0 13,6
2
0]
NH,
. HS O)\: o OH
z | Y\H H
N—=O O
NHS j\;NHz
OH
59. 416,1 12,9
OH
(o)
HO.
. Q
60. = j\ 420,1 10,6
N
HaNT Y Y\H \ OH
OH < :
62. \ j\ 403,9 9.2
H,N | \W/\N N OH
N—o H 0
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Ne c FKXMC HPLC
TPYKTYpa
COeIMHEHUS (M+H)" (tr, MHH)
NH, OH
63 o™ % j\ > 403,1 148
' N~ OH g g
NS
N—O o)
H NH
OH NH,
C T
64. o > j\ 4585 11,8
N ~ OH
H,N N N~ N
e S
HO CNHZ OH
T 0 ~NH
65. : Ho 9
VLN . N L o 814,1 14,9
N— R H
yoH ©
o]
A .
73. oo 0 -
HO—, NY'\N N OH 391,6
HZN/\<\N—O H H 5
24 o OH
' HO—, N N J\N oH 386,1 -
HZN/\<}\1—O H o

Hpumep 3: Cunres coequHenus 75

VYKa3aHHOE COENMHEHHUE CHUHTE3UPOBAIM C MCIOJb30BAHUEM AHAJIOTMYHON MPOLENYPHI,
Kak nmokaszaso B [Ipumepe 2, ¢ uCronb30BaHNHEM COSAMHEHNUs 3b (TTONy4EeHHOTO B COOTBETCTBUH C
nponenypol, nmpuBeneHHon Hwke) BMecTo Fmoc-Pro-OH. HeounmenHoe TBepaoe BeEECTBO

OUUIIATN C HCHOJib30BaHMEM mpenapaTuBHO BIXKX, omucaHHON B 3KCHEPUMEHTAIbHBIX

@)

H

N\/\
HO i H
Lo 2

N A OH

HoN X N7 N

NTNSTONTN
N (o] (o]

coeauHeHue 75

yemosusix. JKXMC: 417,5 (M+H)", HPLC: tg - 12,2 Mum.

Cunres coeaunenus 3b:
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Craausa 3a:

Fmoc’N\:)LotBu HATU/ DIPEA/IM®A Fmoc™ Y~ ~O'Bu

L
OJ/;H 0°C+r, 1.5 PN~

3a

IMponunamun (2,9 mn, 35,25 mmons), HATU (14,8 1, 38,8 mmons) u DIPEA (12,3 wmu,
70,5 mmonb) nobasisumu Kk pactBopy Fmoc-Glu-OtBu (15,0 1, 35,3 mmonb) B IM®PA (50 mn)
npu 0 °C 1 nepemelInBajIi NpyU KOMHATHOHN TemrepaType B TeueHue 1,5 4. 3aBeplleHne peakiuu
noaTeepkaamu ¢ nomombio aHaan3za TCX. PeakMoHHYHO CMeCh TacUJId BOAOW, IMOJYYEHHOE
TBEPJO€ BEIIECTBO (PUIBTPOBAIIH, TPOMBIBAIIH JUITUIIOBBIM 3(UPOM, CYLIHIN PU TOHUKEHHOM
IaBJIEHUH ¢ TojiydeHueM coenuHeHus 3a (19,0 r) u ucnonb3oBanu Ha cienyromeil cragnu 6e3

ounctku. JKXMC: 489 4 (M+Na+H)".

Craausa 3b:

H O H O
Fmoc N~ 0By TFA/TIPS  Fmoc’N~""0oH

J: KT, 44 I
N/\/ O N

®) N
H H

3a 3b

K pactBopy coenunenus 3a (19,0 r, 40,72 mmounb) B TpudropykcycHoi kuciore (19,0
MJT) A00aBISUIA KATAJUTUYECKOE KOJUYECTBO TPHUM3OMPOINUJICHIAHA U TEePEMENIMBAIU TPU
KOMHATHON Temmeparype B TedeHue 4 4. [lomydeHHBIN pacTBOp BbIMAPHUBAIN B aTMmochepe
a30Ta, MPOMBIBAJIM JUATHIOBBIM 3(pupoM ¢ monydeHueM 13,3 T HEOUYHIEHHOT'O COEIUHEHUS,

KOTOPOE HCIIOJb30BANM Ha CIeayromeil cranuu 6e3 ounctki. JKXMC: 417,5 (M+H)".

CoenunHeHus: HIDKe OBUIM MOJYYEHBI CITOCOOOM, aHAJIOTUYHBIM CIIOCOOY, ONMMCAHHOMY B
Ilpumepe 3 € COOTBETCTBYIOIUMMHM HW3MEHEHUSIMH B peareHTax WIM aMUHOKHCIIOTAX,
pacTBOPUTENAX, KOJNMYECTBAX pEAreHTOB U YCJIOBUAX peaklUU. AHAIUTHYECKHE JaHHbIE

COGI[I/IHGHI/II\/'I IMMPUBCACHBI B Ta6m/1ue HUKE.

Ne
c ’KXMC | HPLC
COeTMHEHH TPYKTYpa
(M+H)" | (tg, MuH)
b |
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76. 4593 9.8
H,N J\

N-——O

HO OH
77, 445.0 9.6
HzNj\« \>/\N)l\

2

HN_ O Oy NH;
o, O
78. - o o 5873 10,7
HaNT .

IIpumep 4: Cunres coequHenus 79

DA

coeaguHeHue | 79

OH

VYka3aHHOE COEAMHEHHWE CHUHTE3UPOBAIN C HCIOJb30BAHUEM AHAJOTMYHON MPOLENYpPHI,
Kak nokasaHo B IIpumepe 2, ¢ ucnonb3oBanueM coeauHeHus 4f (B COOTBETCTBUH C MPOLIEAYPOH,
npuseneHHoi Hmwke) BMecto H-Tyr(tBu)-OtBu. HeounimenHoe TBepaoe BEIIECTBO OUUINAIH C
UCTnoNb30BaHueM mnpernapatuBHoil BOJXKX, omuncaHHONW B 3KCMEpPUMEHTANIbHBIX —YCIOBUSX.

KXMC: 415,0 (M+H)", HPLC: tg = 13,1 mum.

Cunres coenunenus 4f:

Craaus 4a:
O'Bu O'Bu
OH Mel/ MDA o
CbzHN KoCOs CbzHN ~
(o) (0]
4a 4b

Metuniionun (4,9 r, 34 mmonb) u kapbonar kamust (6,0 r, 44 Mmonb) 100aBISUH K
pactBopy coenunenus 4a (7,1 r, 22 mmonb) B IM®A (70 M) 1 nepemMenBaiy Npyu KOMHATHON
Temneparype B TedeHue 3 4. IlomHOTY peakiuu noATrBep:kganud ¢ nomombto aHamuza TCX.

PeakiiMoHHYI0 CMeCh pasfensiu MeKAy JeIsHON BOAOH U »TunaneratoM. OpraHuyeckuil Ciomn
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MPOMBIBAJIM COJIEBBIM PacTBOpPOM, cymmin Hajg Na;SOs U BbIMapuUBaIUd TMPU MOHUKEHHOM

aBIEHNH C TIoNydeHueM 6.4 r coenunenus 4b. JKXMC: 324,0 (M+H)".

Craaus 4b:
O'Bu O'Bu
CbzHN ~ MeOH CbzHN “NH,
o
4b 4c

I'unpasun-rugpat (6,4 mur) noOaBsIHM K pacTBOPY coenuHenus 4b (6,4 r) B metanoune (64
MJI) U TIepeMElIMBAJIM IMpPH KOMHATHOW Temmeparype B TeueHue 12 4. IlomHOTy peakuuu
noaTeepkaamu ¢ nomoupio ananuza TCX. PeakinoHHYI0 CMech pasnessiii MEeXAy JeAsTHOU
BOZON U sTuiauneratoM. OpraHudeckuil CJlOM MPOMBIBAIN COJIEBBIM PacTBOPOM, CYLIMJIM Haj
Na,SO4 u BbImapuBaju NpU NOHWKEHHOM JaBIEHUM C IOJydyeHHeM 5.5 T coenuHeHus 4c.

KXMC: 324,2 (M+H)'].

Craausg 4c¢:

O'Bu OBu o
H HOBT/EDC.HCI H
N. _— N. O'Bu
CszNI,( NH, DIPEA/ IM®A CbzHN HJ\/
o)
4c 4d

2-(Tper-OyTokcu)ykcycHyro kucnoty (1,16 r, 8,8 mmons), HOBT (1,3 r, 9,6 mmonb),
EDC.HCI (1,83 1, 9,6 mmoib), DIPEA (2,5 r, 21 Mmoub) 100aBisiid K pacTBOPY COSAMHEHUS 4¢
(2,6 T, 8,8 Mmostp) B JIMDA (50 Mi1) 1 mepeMeInuBaiu NPy KOMHATHON TeMITEpaType B TEUECHUE
4 u. IlonHoTy peaxkuuu noATBepkaanu ¢ nomoinbio aHanm3a TCX. PeakiuoHHyro cmech
pa3aensan MeXy JeAsHON Bonoil u stunaueratoM. Opranuyeckuii cioit npomeisaaun NaHCOs,
JUMOHHOM KHCIIOTOM, COJIEBBIM pacTBopoM, cymmiaud Hax Nap,SO, U BblmapuBaiu IMpu
MOHM)KEHHOM JIaBJIEHUH C MOJyYe€HHEM HEOUHUINEHHOTO COCIUHEHHUs 6, KOTOPOE NOMOJHUTEIBHO
OUHIIAJIU C TIOMOINBID KOJOHOYHOH Xpomarorpadpum Ha cuiaukarene (dmoeHt. 0-50%

3TUNIALIETATa B FeKcaHe) ¢ rosiydenueM 3 r npoaykra 4d. JKXMC: 438,2 (M+H)".

Craausg 4d:
O'Bu o O'Bu
H TPP/l,IMOA
N. oB 0
CbzHN NJ\/ . TEA/ T CozHN™ N
o H N~  OBu
4d 4e
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Tpudpenundocpun (6,5 r, 24 mmons), Wox (6,2 r, 24 mmons), TEA (3,5 r, 35 mmonb)
nobasnsinu k pactBopy coeaunenus 4d (3,1 r, 7,0 mmonp) B TT'® (50 M) u JIMPA (10 mi) u
nepeMelBaly Py KOMHATHOH TeMriepatype B TeueHue 3 4. ITomHOoTy peakiuy moATBepKaaIn
¢ nomompto aHanu3a TCX. PeakLMOHHYIO CMeCh pa3lesisid MeXIy PacTBOPOM THOCYJbdara
HaTpust U sTUianeratoM. OpraHudeckuil cjiol MPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIMIM HAJ
Na,SO4 u BeImapuBany Npu NOHIKEHHOM IABJIEHUH C IOJyYeHHEM HEOUHIIEHHOTO COeINHEHNs]
4e, KOTOpOE MOMOJHUTENBHO OYHIIAIN C TIOMOINBIO KOJOHOYHOH Xpomarorpadpuu Ha

cunukarene (moeHT: 0-50% »sTunarerata B rekcaHe) ¢ mojydeHweMm 2.4 T mpomykra 4e.

KXMC: 420,2 (M+H)".

Craausa 4e:
O'Bu O'Bu
o Pd(OH), o
CbzHN MeOH HxN >__\
{ \
N~,\f>’\ O'Bu N~-N  OBu
de af

I'mnpokcun nmamtanust (0,5 ) nobaBisanu K pacTBOpY coenuHeHus 4e (2,3 r) B MeTaHOJe
(30 mm) m mepememuBanu B atMocdepe razoobpaszHoro H, mpm komHaTHOW Temmeparype B
tedenue 2 4. [lonHoTy peakuuu noaTeepxaanu ¢ nomoinbto aHanusa TCX. PeaklinoHHy0 CMeCh

¢unbTpoBaNM Ha Ccjoe LenuTa U (UIBTPAT BHINAPUBAIU TPH IOHWKEHHOM JaBJIEHUH C

nonyuenuem 1,2 r mpoxykra 4f. JKXMC: 286,1 (M+H)".

Cragusa 4f:

O'Bu O2N o O'Bu
NO,-CgH4-OCOCH IXM \©\ L
le) 2-LeHy o
HoN 0" N
2 r\ HoL o

N-N OBu MUPUANH N-N O'Bu
4g

4f

4-Hurpodenmnxnoppopmuar (0,85 r, 4,2 mmonb), mupuaud (0,36 r, 4,6 mMMonb)
nobasnsim k pactBopy coenunenus 4f (1,2 r, 4,2 mmons) B CH,CL, (40 mi) u nepemermmBaiu
NPy KOMHATHOW TeMmmepaTtype B TedeHue 1 4. IIonHOTY peakuuu NMOATBEP:KAAIU C MOMOILBIO
aHanmuza TCX. PeakLMOHHYIO CMeChb pasfessid MeXAy JeAsSHOW BOAOH M 3TUIIALETaTOM.
Opranuueckuii CJION TPOMBIBAJIM JINMOHHOW KHCJIOTOW COJIEBBIM PAacTBOPOM, CYIIWJIU Haj
Na,SO4 u BeInapuBaiy Mpy MOHUKEHHOM JAaBJIEHUU C MOJIY4€HUEM HEOUMILEHHOTO COeANHEHUs
4g, KOTOpPOE€ MAONOJHHUTENBbHO OYHINAJIA C TIOMOLIBIO KOJIOHOYHOH Xpomartorpadpuu Ha

cunukarene (3smoent: 0-40% sTunanerara B rekcane) ¢ nonydennem 1,8 r nponykra 4g.

IIpumep S: Cunres coequnenus 80
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NH,
HO 0 N 0 OH
N <
HN™ N %”JLNI'(O\/\/\
N-O H
0
coeauHeHue 80

VYka3aHHOE COEAMHEHWE CUHTE3UPOBAIN C UCIOJB30BAHUEM AHAJOTUYHON MPOLEIYpPHI,
Kak nmokaszano B [Ipumepe 2, ¢ UCTIONBb30BaHUEM COSAUHEHUs Sb (TTONY4EeHHOTO B COOTBETCTBUU C
nporenypol, npuseaeHHoi Huxke) BMecto H-Tyr(tBu)-OtBu. Heouniennoe TBepaoe BeImecTBo
OUMIIAJN C WCIOJb30BaHUEM mpernapaTuBHod BIXKX, omucaHHON B 3KCIEPUMEHTANbHBIX

yemosusix. JKXMC: 431,5 (M+H)", HPLC: tg - 12,6 Mum.

Cunres coeannenud Sb:

Craaus Sa:
ogy I O'Bu
KoCO3, OAM®A
Fmoc\N OH Fmoc\N O~
oC.
H o 0°C-kt. 14 4 H o
5a

K pactBopy Fmoc-Thr(tBu)-OH (5,5 r, 13,8 mmonp) B IM®A (25,0 M) K,CO3 (29 T,
20,8 mMmonb) nobasmsanu npu 0 °C u mepememnBanu B TedeHue 30 MUHYT € MOCIENYIOLIUM
nobasnenueM Hoxanentana (2,1 miu, 16,6 mmons) npu 0 °C. Vka3zaHHYIO BbIIIE PEAKLIMOHEHYIO
CMeCh INepeMEIlNBaIM NMPU KOMHATHOW Temreparype B TedueHue 14 4. 3aBeplueHue peakuuu
noaTBepkaanu ¢ nomombio aHanuza TCX. PeakiiMoHHYI0 cMech paslersuid MexIy BOJOH U
stunaueratoM. Oprannueckuii cnoii npombiBanu NaHCOs, coneBsIM pacTBOPOM, CYLIMIIA HaJ
Na,SO4 1 BbIMapUBAIK MPU MOHUKEHHOM JIABJICHUHU C TIOJy4eHHUEeM coenuHeHus Sa (6,86 1) u

HMCIIONB30BANM Ha ClIeayromeii craauu 6e3 ounctku. JKXMC: 246,4 (M-Fmoc+H)".

Craaus Sb:
O'Bu 20% MUNEPUANH B 0'Bu
CH,Cl,
Fmoc. o~~~ H5N O~
H 0°C-kT, 14 2
o o)
5a 5b

K coenunenmo Sa (6,86 r, 14,67 mmonb) nobasmsum 20% munepunna 8 CH,Cl, (34,3
MJI) M PEAaKIHOHHYI) CMECh IEpPEeMELIMBaIN NMPH KOMHATHOH TeMIiepaType B TedeHue 1 .
ITonHOTY peakuuu NOATBEPKAATIN ¢ MOMOIIbIO aHaiu3a TCX. PeaklIMOHHYIO CMeCh BBITapUBAIU
B atMoc(epe azoTa W pasfensaM MexAy BomoM M atunaueraroM. OpraHHuYecKHil CioH
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npomeiBain  NaHCOs, coneBelM pacTBOpoM, cymuiaud Hag NaSO; U BbIIapuBaiu IpH
NOHM)KEHHOM JiaBjieHnu. HeounieHHoe coenuHeHue Sb oummanyu ¢ moMouipi0 KOJOHOYHOM

xpomatorpadpuu Ha cunukarene (DmoeHT: 0-40% sTunanerara B rekcaHe ¢ MOJydYeHHeM 2,5 r

5b. XKXMC: 246,1 (M+H)".

IIpumep 6: Cunre3 coenunenus 81

coeauHeHue gq

VYKka3aHHOE COE€UHEHHE CHHTE3HUPOBAIN C UCIOJB30BAHUEM AHAJOTMYHOW MPOLENYPHI,
Kak nmokaszano B [Ipumepe 2, ¢ UCTIONB30BaHNEM COSIUHEHHUs 6b (ITONy4EeHHOTO B COOTBETCTBUU C
npouenypoi, npusenenHoi Huxke) BMecto H-Tyr(tBu)-OtBu. Heouniennoe TBepioe BermecTBo
OUMIIATH C HCHOJib30BaHUEM mpenapaTuBHod BIXKX, omucaHHONH B 3KCHEPUMEHTANbHBIX

yemosusix. JKXMC: 443 .8 (M+H)", HPLC: tg - 8,8 MuH.

Cunres coeannenus 6b:

Craaus 6a:
H O'Bu 0 H\
O _N. Trt
Trt O'Bu
H,N
Fmoc. N
Fmoc. OH  HATU, DIPEA, IM®A moc N " “O'Bu
H § 0 °C-kT, 24 O Aoty
6a

K pactBopy Fmoc-GIn(Trt)-OH (5,0 r, 8,2 mmonb) B IM®PA (25,0 M) HATU (3,4 1, 9,0
mmoiib), H-Thr(OtBu)-OtBu (1,9 r, 8,2 mmonb) u DIPEA (2,9 mu, 16,4 mmonb) noGasiisuiu mipu O
°C ¥ mepemelIMBajJIM NPU KOMHATHOM TemmepaType B TeueHue 2 4. 3aBeplIEHHE pPeaKLUU
noaTeepkaamu ¢ nomombio aHaign3za TCX. PeakMOHHYHO CMeCh TacUJId BOAOW, MOJYYEHHOE

TBEPIOE BEIIECTBO (UIBTPOBAIM, MPOMBIBAIM T€KCAHOM W CYUIWIH ¢ ToiydeHuem 7,4 r

coemuuenns 6a. JKXMC: 824,1 (M+H)".

Craaus 6b
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o H © “Trt

“Trt 20% nUNepuanH B

CHzclz H O
O
H N
Fmoc. N HoN <~ ~O'Bu
N \._)J\OtBu 0°C-kt,2u 2 0 /:\
= O'Bu
O Aoy 6b
6a

K coenunenuto 6a (7,4 r, 8,9 mmonnb) nobasnsm 20% nunepunud B CH>Cly (37,0 mi),
PEaKLIMOHHYIO CMECh INEepEMELINBAIu MIPU KOMHATHOHN Temneparype B TeueHue 2 4. IlomHoTy
peakuuu MoATBepxkAanu ¢ nomoupio aHanuza TCX. PeakuMOHHYIO CMech BbIApUBAIN B
atMocdepe azora u pazgensim Mexay Bomod u JAXM. OpraHudeckuil CIIOH MPOMBIBAIH
NaHCOs, coneBpiMm pacTBOpoM, cymmid Hag Na;SOs; u BbImapuBanv NpU MOHWKEHHOM
nasieHud. HeouuleHHOE cCOeqUHEHHE MPOMBIBAIN TIeKCAHOM U CYIIMJIN NpPU MOHHKEHHOM

NABJIEHHH C ronyueHneM 3,7 r coequnenns 6b. JKXMC: 601,8 (M+H)".

IIpumep 7: Cunres coequHeHus 82

NH,
oél\; O 4 4 ©

H,N | N\j/\HJ\/N\ﬂ/N\;_)J\OH
o o A

N_
<~ OH
coeaguHeHue 82
VYka3aHHOE COEAMHEHHWE CHUHTE3UPOBAIN C UCIOJb30BAHHUEM AHAJIOTUYHON MPOLENYpPHI,
Kak nmokaszaHo B [Ipumepe 2, ¢ UCMIOIB30BAaHUEM COETMHEHUs 7¢ (TMOMyYeHHOTO B COOTBETCTBHHU C
NPOLEeAYPOH, MPUBEACHHON HIDKE) BMecTo coenuHenus 2d. HeouuineHHoe TBepaoe BeEIIECTBO

OUMINAJN C HCHOJib30BaHUEM mpernapatuBHol BOXKX, omucaHHONH B 3KCHEPUMEHTAJIbHBIX

yenopusix. JKXMC: 443 .8 (M+H)", HPLC: tg - 8,8 MuH.
Cunre3 coequnenus 7c:

Craauga 7a:

NHTrt fe) NHTrt
O)\; HOJ\/ NHFmoc 02’\ o

Boc. Na Boc. N - NHF
N Y\NHZ HOBL oc | Y\NJ\/ moc
H N—o EDC.HCI, NMM H (45 H

0°C-kT, 18y 7b

7a
EDC HCI (2,9 1, 14,97 mmonb), HOBt (2,3 1, 14,97 mmoub), Fmoc-Gly-OH (2,97 r, 9,98
mMmoib) 1 NMM (2,7 mn, 24,95 mmonb) noOasisiin K pacTBopy coenuHenus 7a (5,83 r, 9,98

MMOJIb, YKa3aHHO€ COEIMHEHHE 7a CHHTE€3UPOBAJIM C HCIOJb30BAHUEM AHAJOIMYHOM
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IpOLenypsl, Kak n300paxeHo st coenunenue 2d B mpumepe-2) B JIMPA (30,0 mun) mpu 0 °C u
nepeMeInBaId NIPU KOMHATHOM TeMIiepaType B TeueHue 18 4. PeakmoHHYI0 CMeCh pa3iessian
MeXAy BOIOM U sTujaueratoM. OpraHuyeckuil ol NPOMBIBAIM JUMOHHOM KHCJIOTOMH,
NaHCOs;, coneBbiM pactBopoM, cyummin Haa Na,SO; U BblIapuBald NPU TOHWKEHHOM
AABJICHUH, OTIOJHUTENIBHO OUHUINAIN C TOMOIIBIO KOJIOHOYHOH XpoMarorpaduu Ha CUIIUKArese
(Omoent: 10% stunanerat B rekcane-100% sTunanerar) ¢ nonyueHuem 6,0 T coenuHeHus: 7b.

XKXMC: 8854 (M+Na+H)".
Cragus 7b:

NHTt NHTrt
o) o} Et;NH B CH,Cl, o o}

NHFmoc

Boc\H Nli\l/\n)]\/ 0°cT 64 Boos Nli\l/:\HJ\/NHZ

7b 7c

Iz

Hustinamus (24,0 M) nobasisimu Kk pactBopy coenuHenus 7b (6,0 r, 6,95 mmonb) B
CH,Cl; (24,0 mu). PeakimoHHYIO CMeCh TMepeMEIlMBaid B TeueHHe O 9 MPU KOMHATHOM
TEMIIepaType U IOJy4YeHHBIH PacTBOP KOHLEHTPHPOBAIM B aTMocdepe a3oTa ¢ MOJydeHHEeM
COEAMHEHUs 7¢, KOTOPOE OYMINAIN C MOMOLIBK KOJOHOYHOW Xpomarorpaduu Ha CHIIMKaresie
(Qmoent: 0-10% sTunanerar B rekcaHe, 3areM 2% wetanon B JAXM) c¢ nmonyuernueM 4,5 r

coemunenns 7¢. JKXMC: 641,2 (M+H)".

IIpumep 8: Cunre3 coenunenus 83

HO OH

N OH
H,N Z \T//\\N/JL\N
I H H
(0] N o]

coeaunHeHue | 83

Craauga 8a:
NHTrt NHTrt
°© C,Hs0COCI/NMM ©
2015
FmocHN OH FmocHN NH;
fo) soa. NHa/Tro o)
8a 8b

Oruwnxnoppopmuar (2,35 m, 25,05 mmonb) u N-merunamopdonun (2,75 mm, 25,05
MMOJIb) m00aBisIM K pactBopy coenuHeHust 8a (5,0 r, 8,35 mmonp) B TI'® (50 mm) u
nepememuBanu npu -20 °C. Yepes 20 muH. BoaHblil pacTBop ammuaka (3,0 mu) mobaBmsinm k

aKTHBHO IepeMELIaHHOMY aHTUApuay, oOpazoBaHHOMY in-situ, u nepemernsaau npu 0-5 °C B
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tedenue 1 4. [lonHoTy peakiuu noaTeepxaanu ¢ nomoinbto aHanusa TCX. PeakinoHHyo cMech
BbUIMBAJIX B BOAY H TICKCAH, MMOJYYCHHOC TBEPAOC BEIICCTBO (I)I/IJ'IprOBaJ'II/I, IMPpOMbIBAJIN

reKCaHOM U CYLIHNH C TlonyuenneM 4,2 r coequnenns 8b. JKXMC: 596,3 (M+H)".
Crapus 8b:

NHTrt NHTt

0 TFAA )
FmocHN NH;

CH,CL/EtsN  FmocHN” 2

8b 8c

Tpuwstunamun (3,5 mi, 24,7 mmonb) u tpudropykceycusiii anrunpun (1,5 mu, 10,6
MMOJIb) A00aBisIM K pactBopy coemmHeHust 8b (4,2 r, 7,1 mmomp) B TI'® (70 ™M) u
nepememnBany npu 0°C B Teuenue 1 4. [lonHOTY peakiuy mOATBEPKAANU C TIOMOIIBIO aHAN3a
TCX. PeakuMOHHYI0 CMeCh pa3feNsiun Mexay BOAoN M sTujaneraroM. OpraHuueckuil Cloi
npomeiBaiin  NaHCOs;, coneBelM pacTBopoM, cymuiaud Hag Na,SO, U BbIIapuBajiu IpH
MOHWKEHHOM JIaBJIEHMM C TIOJNy4YeHUeM 4 I HEeOYMINEHHOro COeAMHEeHus 8cC, KOTopoe
HCTIONB30BAJIH HA CIIEAYIoIIel cTanuu 6e3 JONoTHUTeNbHOH ounctk. JKXMC: 5782 (M+H)',

600,2 (M+Na)".

Craaus 8c:
NHTrt NHTrt
20% NMUNEPUANH B
o CH,Cl, o
v N p N
FmocHN = 0°C, 1y HoN =
8c 8d

K coemunenuro 8c (1,5 r, 2,59 mmonp) nobasssmn 20% nunepuand B8 CH,Cl, (20,0 M) u
peaxkuoHHY0 cMmech nepemernusany npu 0°C B Teyenue 1 4. [ToaHOTY peakuuu MoATBEpKAATU
¢ momombto ananm3a TCX. PeakimoHHYIO cMeCh BBIIApUBAIHN B aTMOc(epe a30Ta U pa3aessuin
Mexay Bomod U stunaneratoM. Opranmueckuit ciodi npombiBain NaHCO;, coneBbim
pacTtBopoM, cymunau Haj Na,SO; U BblMapuBaiu NpU NOHWKEHHOM JaBieHHH. HeouuniieHHoe
COEMHEHNE POMBIBAIN reKCaHOM U 20% IU3TUIIOBBIM 3(UPOM B rekcaHe ¢ nomydernem 0,8 r

coenuHeHus 8d, KOTOpPOE MCIIOIB30BAIM Ha CIEAYIOIIeH CTaauy 0e3 TOMOJHUTEIbHON OUHUCTKH.

XKXMC: 378,4 (M+Na)".

Craausn 8d:
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O,N o N O'Bu
NHTrt
NHTrt O\ ¢
OJLH OBu A o OB

(0] >
(o) 8i O
t
_N N\%/\N)J\N O'Bu
HN™ == EtsN, AMPA H H §
8d 0°C-k, 24 8e

Tpustunamun nobasnsu K pacteopy coenunenus 8d (0,8 r, 2,3 mmosnb) B JIM®PA (15,0
mi) ipu 0°C B Teuenune 2 munty. [locne dero nobasnsim coenunenue 8i (1,0 r, 27,0 MMoIb).
PeakinoHHYI0 CMeCh NepeMelnBail NpU KOMHATHONW TeMiiepatype B TedeHue 2 4. IlomHoty
peaxkiuu noATBepkaanu ¢ nomoinbto aHanuza TCX. PeakiimoHHYI0 cMeCh BbUIMBAJIN B BOAY U
NOJIYYeHHOE TBEPIOE BEINECTBO (PIIIBTPOBAH, MPOMBIBAIM rekcaHoM Hu 20% AMITHIIOBBIM

>upoM B rekcane ¢ monyuenueM 1,2 r coenunenus 8e. JKXMC 613,6 (M+H)".

Cranus 8e:
o]
o O'Bu
J\ O'Bu NH,OH.HCI TrtHNJ\ o
THN” Y O o'Bu
N I 0By KeCOYEIOH WA
A N” °N - 0]
H H BoAaa
o]
8e 8f

I'unpoxnopun rugpokcunamusa (0,204 r, 29,37 mmons), Bony (10,0 mu) u xapboHar
kanus (0,4 r, 29,37 mmonb) nobassnu k pactBopy coenunenus 8e (1,2 r, 19,58 mmons) B EtOH
(26,0 M) u mepememuBanu npu 85 °C B TeueHue 2 u. [TodMHOTY peakuuu MOATBEPIKOATH C
nomoupto aHanuza TCX. PeaklMOHHYIO CMeCh BBINMAPUBAIU IPU TOHIKEHHOM JaBJIEHUH U
raCHJIM BOAOH, MOJYYEHHOE TBEPAOE BEIIECTBO (PMIIBTPOBAJH, TPOMBIBAIN I'€KCAHOM U CYIIMIIH

¢ monyueruem 1,0 r coenuuenns 8f. JKXMC: 646,9 (M+H)".

Craaus 8f:

0
o 0 TrtHNJk

t 1 B o] )
TrtHNJ\ o OBu Buo’\)LOH o) HzN /[( OBu

BocHN
HoN OBy __ NHBoc _ \/U\ ¥ OBy
ﬁ/\ DIC, HOBt, IM®A (¢ J
t
ho N 0°C-kT, 1,5y “otey 8g

8f

DIC (0,29 wmu, 18,58 mmoinb) u HOBt (0,25 1, 18,58 mmonb) nobasmsuin k pactBopy Boc-
Ser(tBu)-OH (0,4 r, 15,48 mmonb) B8 IM®PA (20,0 mu) pu 0 °C u nepemernnsaiu B Teuerne 30
MUHYT ¢ nocienyromum nobdasnenuem coenunenus: 8f (1,0 r, 15,48 mMmounb) 1 nepememnBain
P KOMHATHOM Temneparype B TedeHue 1,5 4. [IoaHOTy peakuuu mOATBEP:KAAIU C MOMOIUBIO
aHanmza TCX. PeakuuoHHYIO CMeCb TacWJId BOJOW, TMOJIYYEHHOE TBEPAOE BEIIECTBO
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(GuUIbTPOBANN, TPOMBIBAIN IUATHIOBBIM 3(PUPOM, CYLIMJIM TPU TOHIKEHHOM JaBJIEHUU C
nonyyeHueM 1,4 r coeamHeHuss 8g, KOTOpPOE HCIOJB30BAIM Ha CJENyIOed cramuu 0e3

JIOTIONHUTENBHOM ouncTku. XKXMC: 889,4 (M+H)".

Cragus 8g:
o
NHTTt
TnHN/KF o O'Bu ‘BUO o)\z 0 o'Bu
0H2N7/-\ A AcOH/2-MeTHF N A
BocHN rﬁ NN o'Bu o Boc~\” % T N o'Bu
~o- N 84.°C, 124 N bN H N
:\O‘B O o)
Y gg 8h

Vkcycuyro kucnoty (1,2 mu) nobasmsin k pactBopy coenuHenus 8g (1,2 r, 13,49
MMoJib) B 2-metunt TI'® (30,0 mir). Peakunonnyro cmeck nepemermsany npu 84 °C B reuenue 12
y. TlonmHoty peakuumu mnoxaTeepxkaanu ¢ mnomombio aHajmuza TCX. PeakunoHHyro cMmech
pasnersui Mexxay BoAou u stmaneraroM. Oprannueckuii cioit mpombiaian NaHCOs, coneBbim
pactBopoM, cymuian Hag Na,SO,; u BblMapuBaiu NpU NOHWKEHHOM JaBieHuH. HeouunineHHoe
COEMHEHNE POMBIBAIN ME€KCAHOM U 5% AMATUIIOBBIM 3QUPOM B rekcane ¢ nonydeHuem 0,45 r

coenuHeHus1 8h, KOTOpOe UCIIONB30BANTN HA CIEAYIOLIEH cTaanu 0e3 JOMOIHUTEIbHOW OYHCTKH.

XKXMC: 871,4 (M+H)".

Cragus 8h:
NHTrt )NE
‘Bu0 0 o \.oOBu TFAmPs/BOBA HO 07 o oM
N < <
Boc~y” ~C W/\NJLN o'Bu KT, 24 HN 0 W/\HJLN OH
H ON H H O-N H
(o] (o]
8h CoeanHeHne 83

K pactBopy coenunenust 8h (0,4 r, 4,55 mmoib) B TpudTOpyKCycHOM Kuciote (9,5 mi)
nobasnsim Tpumsonpomwicuiad (0,25 mi) u Boay (0,25 mit) U nepeMernBaii Mpu KOMHATHON
Temreparype B TedeHue 2 4. llodydeHHBIH pacTBOpP BbIMApHBAIU B arMmocdepe a3ora ¢
nonyderrem 0,1 r HeounieHHOro coequHenns 83. HeounineHHoOe TBepAOe BEIEeCTBO OUUIIAIN
C HUCMoib30BaHWEM Merona mnpenapatuBHoi BDJXKX, ommcanHOro B 3KCHEPUMEHTANBHBIX

yenosusax. JKXMC: 361,1 (M+H)"; HPLC: tg - 13,9 mMun.

Cunres coeanunenus 8i:
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OtBu 02N ¢
4-NO,Ph-OCOCI o NyOBu
O'Bu
CIH H,N nupuanH (CHyCly O)J\N O'Bu
H o
8i

K pactopy HCI.H-Thr(‘Bu)-O'Bu (8 r, 29,9 mmons) B CH,Cly (80 mu1), moGasmsiiu
nmupunuH (5,9 r, 74,0 MMOJIb) U YKa3aHHBIM PacTBOP IEpeMelBaiu B TeueHue 5-10 MuUH mpu
KOMHaTHOW Temneparype. K Hemy noGammsimu pactBop 4-autpodenunxiopdopmuara (7,2 T,
35,0 mmoinb) B CH,Cl, 1 mony4eHHyro cMech nepeMeInnBain B Tedernne 30 MUH Py KOMHATHON
TeMIiepatype. 3aBepllieHHe peakuuu MoATBepxkaanu ¢ nomomplo aHamuza TCX. Ilocne
3aBepIIEHUs] PEeaKLUU, PeakuoHHyo cMech pasdasisuiu CH,Cl, u mpombiBaiu Bomod u 5,0 M
pPacTBOPOM JIMMOHHOHN KHCJIOThL. OTAeneHHbId OpraHuyeckuil ciaoi cymuian Hag NapySQOy,
(GUIbTPOBAIM W BBIMAPUBAIM IPH TOHWKEHHOM JABJICHUU C MOJyY€HHEM HEOYHIEHHOTO
COEAMHEHUs], KOTOPOE OYHINAIM C TOMOIIBIO KOJIOHOYHOM XpomaTorpaduu Ha CHIIMKaresne
(amoenT: 0-20% sTunanerata B rekcaHe) ¢ nonydeHueM 9 r coenuuenusi 8i. XKXMC: 3973
(M+H)".

IIpumep 9: Cunres coequHenus 84

coelMHeHne g4

Craaus 9a:
P 0
(0]
t
BuO 7 ONHTH s—cl Jk
N A i tguo— THHNT N o
oo, J D A
OXM | Py, kT \ N7
%a Y BocHN N-O H O
9b

K nepememannomy pactBopy coenuHenust 9a (1,00 r) B IXM (40,0 mu) noGassiau
nupunuH (0,33 mut) ¢ mocnenyromuM nodasieHreM Hukionponancyabormmxiopuaa (0,33 )
U TIOJYUYEHHYI0 CMECh MepeMEIlNBaIN B YCIOBHAX OKPYKAIOLIeH cpeabl B TeueHue 16 4, mocie
yero a”anu3 TCX mnokasan 3aBepiieHue peaxkiuu. PeaklMOHHYHO CMeChb pasfeNsiud MEXIy
Bonoit u JIXM wu opranmdeckuii ciodi mpombBaim pazd. HCl (1,0 N). Opranudeckyio ¢asy
3areM cymmwid Haa Na;SO4 M KOHLUEHTPUPOBAIU MPH TOHMKEHHOM IaBJICHUU C TOJNYyYSHHUEM

HEOYMIIIEHHOTO CyJIb()OHAMHA, KOTOPBIH AONMOJHUTENBHO OYHINAIA C TIOMOLIBIO KOJOHOYHOM
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xpomatorpadun (HEUTpaIbHBIN OKCUA aTFOMUHUS, dJE0eHT rekcaH-EtOAc (2:3)) ¢ monyueHuem

tpebyemoro Coenunennus 9b (1,10 ). JKXMC: 735,4 (M+H+H,0)".

Cragus 9b:
(o] O
. TFA, KT 2 0
N As ' N A, A
\ N~ iPraSiH, 2 4 \ N~
BocHN" Y\ & N \(\) 3 N N4 NS
gb coeguHeHue g4

VYkazaHHOe coerHeHue 84 monydann U3 COeIMHEHUs1 9b B COOTBETCTBUU C MPOLIEAYPOH,
onucanHo B craauu lg Ilpumepa — 1 C COOTBETCTBYIOIIMMH H3MEHEHUSIMU B pEareHTax,
KOJIHYECTBAX PEareHTOB, PACTBOPHUTENAX U yCIoBUaX peakum. JKXMC (M+H)™: 319,9

CoenuHeHus: HIDKe OBUIM MOJYYEHBI CITOCOOOM, aHAJIOTUYHBIM CIIOCOOY, ONMMCAHHOMY B
IMpumepe 9 (Coemunenue 84), C COOTBETCTBYIOINMMH HW3MEHEHHSMU B peareHTax WU
AMUHOKHCJIOTAX, pAaCTBOPUTENAX, KOJMYECTBAX  PEAreHTOB U YCJIOBHUSX  PEAKLHHU.

AHanuThueckue JaHHBIE COGI[I/IHGHI/II\/'I MNPUBEACHBI B Ta6m/1ue HUKE.

No KXMC
CrpykTypa
COEeAHHEHHA (M+H)+

0]

HZNJ\

85. HO—H j/\ S/\/\ 336,2
N~
HyN N—o
JL
HoN
86. HO 2% 3 308,3
HzN N’O
JL
H,N >
87. HO—y . % 3223
B N~
M
O

H NJ\_
88. o 2%t O\\/O 3482
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89. HO : Q 362.3
N .S >
~ N
§ H ©
H.N  N-O
(0]

90, : 4 413,1
HoN Nli\\(\n,ﬁ‘@f‘;;o

Ipumep 10: Cunre3 coennnenus 91

o)
J\;o 0
S

HoN
HO
H>N N-O
coeauHeHUe 91
Cranus 10a:
(o] o]
HO OH
P i
1
oo N NHTR 10c ‘BuO T”HNJK: 0
™ N 2 (o]
BocHN Y N HATU, DIPEA N
N-O + KT BocHN N-O H OH
10a 10b

DIPEA (0,11 r, 0,89 mmonb) n00aBnsiii B MHEPTHOH atMocdepe K mepeMermaHHOMY
pactBopy, comepskamemy coenunerue 10a (0,25 r, 0,4 mmonb), kapOoHOBYIO kucioty 10c¢ (74
mr, 0,44 mmons) 1 HATU (0,23 1, 0,61 mmosib) B cyxom JIM®DA (3,0 mi1). PeakiIHOHHYIO CMeCh
NepeMEIINBAIN B YCIOBUAX OKpYKaroLlel cpenbl B TeueHue 16 4. [lonydeHHyI0 peakiuOHHYIO
cMmech paszpersu Mexay Bomoid (50 mur) m EtOAc (25 mut) u BOXHBIA CJIOH SKCTparupoBasid
EtOAc (25 mn x 3). OObenuHeHHbIe OpraHuveckne (aspl MPOMBIBAIIM OAMH Pa3 XOJIOIHOU
BOJOM, cymmin Han Na,SO, W pacTBOPUTENb YIOAISIM TNPH TOHIKEHHOM JaBJICHUU C
TIONydeHIeM YKa3aHHOro coenunenus 10b (0,12 r). JKXMC: 779,0 (M+H+H,0)".

Craausa 10b:
O

BuO TI‘tHN/lk_ HO HZNJi

0
Ny o TRANT
BocHN)\« Y\N

N :
N-O H OH iPr3SiH, 2y H2N r\\l_\g/\u

10b

o

OH
coeaguHeHnune 91
Vkazannoe coenunenne 90 mnonyuanu w3 coenwHeHns 10b B cooTBeTCTBUM C

npoueaypor, onucanHou B craauu lg Ilpumepa — 1, ¢ COOTBETCTBYIOIIMMU H3MEHEHUSIMU B
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peareHTax, KOJNMYECTBAX PEeareHTOB, PACTBOPHUTENAX U yCIoBusX peakiuu. KXMC (M+H)™:
3639

CoenuneHus Hibke ObUIM MOJYYEHBI CIIOCOOOM, aHAJOTUYHBIM CIIOCOOY, OMMCAHHOMY B
IIpumepe 10 (Coenunenue 91), C COOTBETCTBYIOIIMMH H3MEHEHMSMH B peareHTax WiIu
aMHHOKHCJIOTAaX, pPaCTBOPUTENSIX, KOJMYECTBAX  pPEAreHTOB U YCJIOBUSAX  PEAKLUH.

AHanuTudeckue JIaHHBIE COeTMHEHH MPUBCACHDBI B Ta6m/1ue HUKE.

Noe KXMC
CrpykTypa
COeAHHEHHA (M+H)+
NH,
oo ©
92. HO ) 3293
N 2 ’
N N ‘ wOH
th\ H HNQ
NH,
0 O OH
93. HO : J\) 317,1
N “, >
= N Y i
th)/\ H NH,

IIpumep 11: Cunre3 coennnenust 94
NH,

HO O)’\E i

H,N  N-O
coeauHeHue g4

Craausa 11a:

o

o]
NO,
'BuO :/ZLNHTrt 11d tBuO TrtHN/lk_ o
NY"\ N7/\ JL NO,
BocHN \ NH, DCM, Py, k1 \ N N
oc N-O BocHN N-O H ©O
11b

11a

K nepememannomy pactsopy 11la (2,00 r) 8 AXM (40,0 M) nobasmsmu nupunuH (0,53
M) ¢ mocienyromuMm nobasneHueM 4-aurpodeHmixioppopmuara (0,65 r) U MOMYUEHHYIO
CMECh NEPEMEIINBAIMN B YCIOBUSIX OKPYKAKOLIEH cpenbl B TeueHue 16 4. PeakimoHHyrO cMmech

JOTMOJHUTENBHO pa3fessuin Meskay Bonoi u JIXM u oprannueckuii cnoi npombisanu pazd. HCI
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(1,0 N). Opranmueckyro ¢asy 3arem cymuian Hanx Nap,SO; ¥ KOHLEHTPUPOBAIU IPH
INOHM>KCHHOM JAaBJICHHUU C MOJIYyUYCHUEM HEOYHIIICHHOI'O Cynb(bOHaMI/II[a, KOTOprﬁ
JOTIOJTHUTENBHO OYHUINAIM C TIOMOLIBIO KOJOHOYHOH Xpomartorpaduu (HEHTpaJbHBIA OKCHI
amoMunusi, 3moeHT rekcad-EtOAc (2:3)) ¢ nonydyenuem tpebyemoro kapbamara 11b (2,66 1).
XKXMC: 801,4 (M+H+Na)".

Cranus 11b:

N
’)
BuO TrtHNJK TrtHN/lk

11e 'BuO
BocHN \ Y\N/Ik /©/ EtOH, 75°C, 16 4 BocHD\« 7/\NJ(

11c

Awmus 1le (0,55 1, 4,09 MMonb) 100aBIsUTH K NIEPEMELIAHHOMY PacTBOPY COETUHEHHUS
11b (2,66 1, 3,41 mmonb) B 3Tanone (30,0 M) U MONYYEHHYIO CMECh KHITATIIIA C OOpaTHBIM
xononunbHUkoM nipu 75 °C B Teuenue 16 u. IlonHOTY peakuuy MOATBEPKAAIU C MOMOLIBIO
aHamu3a TCX. PeakunoHHYIO CMeCh BBINAPUBAIM NPU TOHMKEHHOM [aBJIEHUH, Pa30aBisun
stunaneratoM (75 M) M TOCNEAOBAaTENbHO NPOMBIBANK Bomod (80 Mi) ¢ mocienyroImum
npombiBanreM Hac. pactBopoM K,;COs; (50 min) um coneBbiM pactBopoM (50 mu). Ilocne
BBICYLIMBAaHMUs OpraHudeckux Bemects Na;SO, pacTBOpUTENH YIAMSUIM TPU MOHMKEHHOM
JaBIEHUH C TIONMyueHHeM ykazanHoro coequnenus 11¢ (1,0 r). JKXMC: 775,3 (M+H) *

Cragus 11c:

HZN/IK

( Y\NJ( TFA, KT o
= HoN Y\N/lk

11c coeauHeHUe g4

BocHN

VkazanHoe coenuHeHue 91 mnonydyanum u3 coenuHeHus llc B COOTBETCTBUU C
npoueaypor, onucaHHo B craauu lg Ilpumepa — 1, ¢ COOTBETCTBYIOIIMMU U3MEHEHUSIMHU B
peareHTax, KOJNMYECTBAX PEareHTOB, PACTBOPUTENAX M YCIOBMSX peakiuu. KXMC (M+H)™:
377,2

IIpumep 12: Cunre3 coenunenus 95
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0]

HoN™ ™
HO :
N
A N A\
H Y\H/\E\,N
HN  N-O N
\
coeguHeHue 95
Cranus 12a:
0 0
BuO - 07 N\
N § NHTH [ N NaBH, t8UO TrtHNJk_
BocHN '\\I_g/\NHz + \ DCE. AcOH N
KT, 16 4 BocHN H \
12a 12d ' N-O [ N
N
12b \

Yxcycuyro kucnory (0,2 mut) nobaBiisii K MepeMeImaHHOMYy pacTBOpPY coenuHeHus 12a
(500 mr) u coemmuenus 12d (134 mr) B cyxom DCE (20,0 M) ¥ TOJNY4EHHYIO CMEChH
nepememuBany npu KT B Teuenne 12 4. bopruapun Hatpust (77,0 mMr) nobaBisum K yKa3aHHON
BBILIIE CMECH U TMOJYYEHHYIO CMECh MEepPeMEeLINBAId NPH KOMHATHOH TeMIepaType B TeueHue 4
4.. PeakumoHHy0 cMech pasbaBisuiin Bomoit (25 mu) m skcrparupoBanu JIXM (3 x 25 mm).
OOpenuHeHHbIE OpraHudeckue (paspl MPOMBIBATIN COJIEBBIM PACTBOPOM M BOJOMW, CYLIWJIM Ha
Na,SO4 1 pacTBOpUTENN YIAISIN MPU MOHWKEHHOM JABJIEHUU C MOJYYEHHEM HEOUUIIEHHOTO
coenuHeHus 12b, KOTOpOe MEPEHOCHIIN Ha CIAENYIOUIYIO CTalui0 03 TOMOJHUTEIbHON OYHCTKH
(200 mr). JKXMC: 708,0 (M+H)".

Cragus 12b:
0

0
‘Buo)i’:'"“/k: - HO HzNJk_
N, - TFA, N, ©
AN - AN
BocHN™  \ YN iPrySiH, 2 \)\ﬂ Y ON
, \N 3 4 H2N N-O H , \N

N-O H
12b N\ coeauHeHue gs N\

7

VYkazaHHoe coeauHeHue 92 nony4anu u3 12b B COOTBETCTBUM C MPOLIEAYPOH, ONHCAHHON
B craguu 1g Ilpumepa — 1, ¢ COOTBETCTBYIOLIMMU M3MEHEHHUsIMU B PEAreHTax, KOJNYECTBaX
+
peareHToB, pacTBOPUTENSIX U yenoBusx peakuuu. XKXMC (M+H) : 310,2

IIpumep 13: Cunre3 coenunenust 96

NH,

o 32 D
S

TN NN
H2N N—O

coeguHeHue 96

Craausa 13a:
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1z Z
t
BuO 7 ONHTR N ‘8u0 TﬂHNJ&_

N OCN Z" Tonyon 0
AN —_— N :
\ 7/\NH ) AN
BocHN”  \_ 2+ \©/ 60°C, 164 g v’ Y\N/I(N
N-O H H X
13b N

13a 13d

Coenunenne 13d (77,0 mr) noOaBisuin K IepeMELIaHHOMY pPacTBOpPY coenmHeHus 13a
(0,3 1) B Toyoste (10,0 M) B uHEPTHOM aTMocdepe U MoTy4eHHy 0 cMech Harpeanu npu 60 °C
B TeueHue 16 4. PacTBopuTens yaaisiv NpU MOHUKEHHOM AABJICHUH, HEOUULIEHHBIN NPOAYKT
HEOAHOKPATHO MPOMBIBAJIH MEeHTaHOM (2 X 10 mut) 1 quaThioBeiM 3¢upom (2 x 10 mut) u cyurmmm
IPY MTOHMKEHHOM JIaBJICHUU C mostydeHneM coequHenus 13b (200,0 mr). XKXMC: 702,0 (M+H-
‘Bu) ™.

Cranus 2:

: 0 HO
\)\(N M TFA, KT P9
N ] N -
Y BLLL TG
BochN 4o H N W iPrsSiH, 24 N \7/\NJL
\\N N-O H H <>

coeauHeHUe 9¢ N

VYkazaHHOe coeauHeHue 96 nony4anu u3 13b B cOOTBETCTBUH C MPOLIEAYPOH, ONMCAHHON
B craguu 1g Ilpumepa — 1, ¢ COOTBETCTBYIOLIMMU M3MEHEHUsIMH B PEAreHTax, KOJWYEeCTBaX
+
peareHToB, pacTBOpUTeNsX U ycnoBusax peakuuu. XKXMC (M+H): 360,0

IIpumep 14: Cunre3 coenunenus 97
NH,

HO OH
)\(OJ\: 9 I'(
N SR I OH
HyN A N II'N
2 I W/\H OH §

coeauHenune 97
Cranus 14a:

? ¢
o S\\

OH S0,Cl, /©/ o)
OZN/©/ nupuanH , Et,0 O,N

-78°C no KT, 4y 14a

PactBop 4-autpodenona (1,3 r, 9,99 mmons) u mupuausa (0,8 mi, 9,99 mmons) B Et,0
(20 M) mobasnsm mo karusM kK pactBopy SO,Cl, (0,8 M, 9,99 mmons) B Et,O (20 mi) mpu -
78°C B armoc(epe aproHa. PeakIMOHHYIO CMeCh OCTaBIISUIM HArpeBaTbCsl 1O KOMHATHOMN

TEeMIIepaTyphl, nepeMemnsan B TeueHue 4 4. [lonHOTYy peakuuu NmOATBEPKAAIU C ITOMOLIBIO
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ananuza TCX. Jleryuue BellecTBa BbINAPUBAJIN MPHU MOHM)KEHHOM [aBJIEHUU C MOJIy4eHHEM
HEOUHILEHHOTO CoefAnHeHHs. HeounineHHoe COeAMHEHHe OYHINAIH C MOMOLIBIO KOJOHOYHON
xpomatorpadpuu Ha cumkarene (QmoeHT: 0-3% sTunaumerar B rekcane) u moiydand 1,2 r

coenunenns 14a. "H SIMP (400 MT'y, CDCly): & 8,39-8,36 (m, 2H), 7,61- 7,57 (m, 2H).

Cranus 14b:
o]
o.1_Cl
i
05N ©
2
OtBu 14a Ei;N OZN\©\ 9 OtBu
otB .S. otB
HoN . MORneKyn. cuta (0] 6 ” !
0O cyxon OXM | o
14b -78°C-kT, 2 4 14c

Cwmecy coemunenusi 14b (0,6 r, 2,59 wmmonb), MonekyisipHeix cut (1,0 T ), 4-
Hurpodenona (0,72 r, 5,18 mmone) u EtsN (1,1 mn, 7,77 mmons) B cyxom CHyCly (25,0 mi),
no0aBIsIM MO KaruisiM K pactBopy coenuHenus 14a (1,2 r, 5,18 mmonp) B cyxom CH,Cl, (5,0
min) npu -78°C B armocdepe aprona. Ilocne mnepememmBanus B TedeHwe 30 MUHYT
PEAKLIMOHHYI0O CMECh OCTABJISJIM HArpeBaTbCsl 1O KOMHATHOH TeMIepaTypbl B TE€YeHHE 2 d.
ITonHOTY peakiuu NMOATBEPKAATN ¢ MOMOIIBIO aHaiu3a TCX. PeaklIMOHHYIO CMeCh BBITapUBAIIU
IpYU TIOHM)KEHHOM JaBJIEHUH C IIOJNydeHHEeM HEOUMIIEHHOro coenuHeHus. HeouunimeHHoe
COEMHEHNE OYMINAIN C MOMOIIBIO KOJIOHOYHOM xpomarorpadguu Ha cunukarene (DmroeHT: O-
7% sTHnanerar B rexcane) u momydamu 0,7 r coennnenust 14c. 'H SIMP (300 MI', CDCl3): &
8,30-8,27 (m 2H), 7,52- 7,49(m 2H), 5,70-5,67 (1H d, J 9,6), 4,17-3,90 (1H, m), 1,49 (9H, s),
1,28-1,23 (3H, m), 1,15 (9H, s).

Crangus 14c:
O,N
NHTrt O\O,ﬁ\IﬁotBu NHTrt
‘BuO 0 BuO o o O'Bu
14c :
s\ ¢
B°°\N 7/\NH2 EtsN B°"‘N 7/\” oN OB

cyxon TFd ,70°C, 3y o

14d 14e
Coenunenue l4c (0,69 r, 1,59 mmonb) B TT'® (5,0 M) nobapnsi K mepeMenIaHHOMY

pactBopy coenunenus 14d (0,7 r, 1,14 mmons) u EtsN (0,5 M, 3,42 mmonb) B cyxom TI'® (10,0
MJI) U TIOJIYYEHHYIO PEakIHMOHHYI cMech nepememnBanu rnpu 70°C B teuenue 3 4. ITomHoTty
peakuuu noxaTeepxkaanu ¢ nomombro aHanusa TCX. Jleryume BelecTBa BbIapUBAIU IIPU

MOHW)KEHHOM  JaBJICHUU C IMOJYYEHUEM HEOUYHUILIEHHOro coeauHeHus. HeounineHnHoe
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COeMHEHNE OYMIIATHN C MOMOLIBIO KOJOHOYHOH xpomarorpaduu Ha cuiukarene (DumroeHt: 0-
+
33% sTunanerar B rekcane) u nonydanu 0,55 r coequnenus 14e. JKXMC: 907,4 (M+H)".

Cragus 14d:
4 t
BuO 8 : 9 O'Bu TFATIPS/H,0 HOj\<S : 9 OH
AN -
N
HoN k.—g/\H

Boc~p 8 N’ﬁ‘N OBu 1,2y ﬁ‘N OH
H NO HOH H

o)

14e coeauHeHue 97

K pactBopy coenunenus 14e (0,55 r, 0,55 mmonb) B TpudropykcycHoit kucnore (9,5 mi)
nobasnsin Tpumsonpomwicuiad (0,25 mi) u Boay (0,25 mit) U nepeMeruBaiy Mpu KOMHATHON
Temreparype B TedeHue 2 4. llodydeHHBIH pacTBOp BbIMApHBAIU B arMmocdepe a3ora ¢
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AMUHOKHCJIOTAX, pAaCTBOPUTENAX, KOJMYECTBAX  PEAreHTOB U YCJIOBHUSX  PEaKLMH.
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XoTs Hacrosmas 3asBKa OblIa MPOWIIIOCTPUPOBAHA HEKOTOPHIMU M3 TPEIbIIYLINX

NPUMEPOB, OHA HE OrPAaHMYUBAETCS MMM, HAIPOTUB HACTOALIAs 3asBKAa OXBATHIBAET OOIIYIO
o0nacTh, Kak OMUCAHO BbIlIe. PasmuuHble MOTU(UKALNY U BAPHAHTBI pPeAU3alMd MOTYT ObITh
craenaHel 0€3 OTKJIOHEHHUs OT UX CyIIHOCTH U oObema. Hampumep, cienyromiye coenuHEHUs,
KOTOpBIE MOTYT OBITH IOJIyY€HBI, CIEAys AaHAJOTMYHOH IpOLeAype, ONMHCAHHOH BbIIIE, C
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IIpumep 15: CoxpaHeHne cnoco0HOCTH K mnNpoaudepalud CIJIEHOLUTOB MbIIIH B

NpUCcyTCTBHM pekomOuHanTHoro PD-L1
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B xauectBe ncrounuka PD-L1 ucnonp3zoBanu pekomOnHanTHb PD-L1 My (rm-PDL-

1, karanoxusiii Homep: 1019-B7-100; R&D Systems).
Tpebosanus:

CruteHoLMTEI MbIIIY, MonydeHHble oT Mbleit C57 BL6 B Bo3pacTe ot 6 1o 8 Henens,
RPMI 1640 (GIBCO, karanoxubiii Homep: 11875); DMEM ¢ BBICOKHM COAEp:KaHUEM TITFOKO3BI
(GIBCO, karanoxubiii Homep: D6429); deranbras Obrubsi criBopoTka [Hyclone, xaTamosxHbIN
Homep: SH30071,03]; nmernummmua (10000 emunun/mi) - crpentomuiua (10000 Mxr/min) B
pacteope (GIBCO, xaranoxusiii HoOmep: 15140-122); pactBOp mnupyBaTa HaTpusi B
monuduuupoBanHoi cpene Mrima (MEM) 100 MM (100x) (GIBCO, kaTanoXHbI HOMED:
11360); 3amenumast amuHokuciora (GIBCO, xaranmoxneii nHOMmep: 11140); L-rmyramun
(GIBCO, karanoxubiii Homep: 25030); antu-CD3 antureno (eBiosciences — 16-0032); anTtu-
CD28 antuteno (eBiosciences — 16-0281); nusmupyromuii Oydepnsii pactsop ACK (1 mn)
(GIBCO, karanoxusrii Homep: A10492); pactop Histopaque (mmorHocTs 1,083 r/mi) (SIGMA
10831); pacteop Tpumnanosoro cuxero (SIGMA-T8154); mmpur ¢ Jr03pOBCKIM HAKOHEYHUKOM
Norm Ject oovemom 2 mn (Sigma 2014-12); HeiinoHoBoe curo mis kierok 40 mxm (BD
FALCON 35230); remauutomerp (Bright line-SIGMA Z359629); Oydepnsiii pactsop FACS
(PBS/0,1% BSA): ¢pocharnsiii Oydepnsiii conesoii pactsop (PBS) pH 7,2 (Hi-Media TS1006) ¢
pactBopoM 0,1% Oprupero ceiBoporounoro anmpbymuna (BSA) (SIGMA A7050) u asupom
Hatpust (SIGMA 08591); xonuentpupoBaHHbiii pactBop 5 MM CFSE: kxoHLEHTpupOBaHHBIHI
pacteop CFSE  mnonmyuanu, pazbaBmsisi  jmodunusupoBanHbii  CFSE 180  mkn
mumetwicyibdpokcuna (JIMCO CyHeSO, SIGMA-D-5879) u nomernasi aqukBOTHI B MPOOUPKHU
IUISL TIOCTIeNyoIero npuMeHenus. Paboune koHueHTpauuu TuTpoBaau ot 10 MkM mo 1 MxM.
PactBop 0,05% Tpuncuna (eBioscience-650850-85) u pactsop 0,02% EDTA (SIGMA 59417C);,
96-yHOYHBIE TUIAHIIETHI JIs1 IMMyHO(pepMeHTHOTO TBepAodasznoro anamisa (ELISA) (Corning
CLS3390); kamuop BD FACS (E6016); pexomOunranTHbIH Mbiuusblii B7-H1/PDL1 Fc Chimera,
(rm-PD-L1 xaranoxHssiit Homep: 1019-B7-100).

IIpoToxona
l'[o.nyqe}me H KYJbTHBHPOBAHUE CIUVICHOLIUTOB:

Crtenonutel cobmpanu B npobupke Falcon oOvemom 50 mui, mpeBpaimas B mrope
CeJIe3eHKy MbIIN Ha cuTe s kieTok 40 MkM, a 3atem obOpaOarbiBamyu | Ml JH3UPYIOLIErO
Oydeproro pactBopa ACK B TeueHnme 5 MHHYT npu KOMHATHOH Ttemmepatype. Ilocie
MIPOMBIBaHMs 9 MJI OJIHOM nuUTaTeabHON cpeabl RPMI kjeTkun mOBTOPHO CYCHEHAUPOBAIU B 3

v 1xPBS B mpobupke odvemom 15 mu. Ha nHO mpoOupku akkypaTHO mo0aBisiid 3 M
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Histopaque, He 3arparmBas  BepxXHero cjos  cycrneHsuu  cruieHonutoB.  [locie
uenrpudyruposanuss npu 800xg B TeueHume 20 MHHYT IpPU KOMHATHOW TeMIlepaType
HETPO3PayvHbIi CJIOH CIJIEHOLIMTOB aKKypaTHO coOupainu 0e3 BO3MYILEHUs/CMEIINBAHNS CIIOEB.
CruteHOIMTBI BaKABI TPOMBIBAIM XojoxHoH IxPBS, a 3arem mnopcuurthiBaam oOiiee
KOJMYECTBO KJETOK C HCIOJb30BAHHEM 3KCKIIO3MOHHOTO crocoba ¢ INpUMEHEHHEM

TPUITAHOBOT'O CHMHETO, U UCIIOJIB30BAJIN AAJICC B KJIIETOUYHBIX UCCIICAOBAHUAX .

CruteHoUUTHI KyJIBTUBHPOBANH B TOTHO#H cpene RPMI (RPMI + 10% ¢etanbHoi Oblubeit
ceiBopoTkH + 1 MM mmpysara Hatpus + 10000 emmamMiymMn neHurmummHa 1 10000 (MKr/mo

cTpenTomunrHa) u BeiaepxkuBanu B CO, unkybdarope ¢ conepskanuem 5% CO, npu 37°C.
Hccnenoanue npoaudepanun ¢ nomomsio CFSE:

Cyxuunumuamnossii  3¢up kapOokcudnyopecuenna (CFSE) mpencrasnsier coboii
KPaCUTENb, KOTOPBIH MAacCHUBHO IUGPYHANPYET B KIETKH U CBSI3bIBACTCS C BHYTPUKIETOYHBIMU
Genkamn. Cobpannbie cruresomutsl (1x10° xmerox/mn) obpabareamu 5 mMxM CFSE B
npensapurenbHo HarperoMm pactBope 1xPBS/0,1% BSA B Teuenune 10 munyt npu 37°C.
N30pirok CFSE racunm, noGaBnss B KIETKH 5 OOBEMOB JIEASTHON KyJBTYPaJbHOW Cpenbl U
UHKYOHpYys Ha Jbay B TeueHne S MunyT. Medenbie CFSE cruieHOINTHI AONOTHUTEIBHO TPH pas3a
nipoMbIBaiu JiefsiHoM noHoH cpenoit RPMI Meuensie CFSE crutenonuTsr (1% 105) IIOMEILaJu B
JyHKH, copepskamue auoo kiaetku MDA-MB231 (l><lO5 KJIETOK, BbIpalleHHbIX B cpene DMEM
C BBICOKHUM COZEpIKaHUEM TJIFOKO3bI), 100 pekomOuHauTHBIM PDL-1 uenoseka (100 Hr/mi) u
TecTupyemble coenuHeHus.. CIUIEHOUUTB CTUMYJIHPOBaNIH, nodaBisis aHtumbsimnHoe CD3 u
antumbilnnHoe CD28 antuteno (mo 1 MKI/MJI KaXaoro), U KyJdbTypy JAOMOJHHUTEIBHO
uHKyOnpoBanu B Teuenue 72 4 npu 37°C B cpepe 5% CO,. Knerku cobupanu v nmpOMbIBAIIH
TprKabl JeasHbiM Oydepom FACS, u % nponudepannn aHaIM3UPOBATH METOIOM MPOTOYHON

UTOMETPHH ¢ PrutbTpamu Bo30yxkeHus npu 488 HM 1 u3nyueHus npu 521 Hm.
Coop, 00padoTKa U aHAIN3 JAHHBIX:

IMpouent mnpoaudepayy CIUICHOLUMTOB AHAIU3UPOBAIM C HCIOJb30BAHUEM MPOrPAMMBI
cellquest FACS, u mnpoumeHT CcOXpaHEHHUs CHNOCOOHOCTH K mposndepanudl CIUIEHOLUTOB
NOCPENCTBOM COEIUHEHMs OLIEHUBAJM, BbUUTAat % (POHOBOro 3HauUeHUs mnpoiudepaunu u
HOPMUPYST HA % CTUMYJHUPOBAHHOW Nporepalfiv CIUIEHOUTOB (ITOJIOKHUTEIbHBIA KOHTPOJI),

npunsaTol kak 100%. PesynbraTe! npencrasiens! B Tadbmune 1.
CTuMyTUpOBaHHBIE CIICHOLUTHI: CIUICHOUUTHI + cTuMyJisiius antu-CD3/CD28

®donoas nponudpepanysi: crureHounTtsl + antu-CD3/CD28 + PD-L1
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IIponudepaunst mox AelcTBHeM coeauHeHus: cruleHonuTsl + antu-CD3/CD28 + PD-L1 +

COCIUHCHUC

Oddexr coenvHeHHE HUCCIENOBAIN MOCPEACTBOM N00aBJIEHUS COENMHEHUsS B TpedyeMoil
KOHLIEHTPALMM B CIUICHOLUTBI, CTUMYJIHpOBaHHble aHTU-CD3/CD28, B mpUCYTCTBUM JIMIaHAA

(PDL-1).

Ta6auua I: IlpoueHT coXxpaHeHUs1 CMOCOOHOCTH K NMPoH(epaluy CIUIEHOUHUTOB AJIst

COeAMHEHMI1 COTJIACHO N300 peTEeHHI0

IIpoueHT coxpaHneHnust IIpoueHnT coxpanenust
Ne CIOCOOHOCTH K Ne CIoCcO0HOCTH K
COeIHHEHUS npoJaudepanuu COeHHEHUS npoaudepanuu
crieHounToB (@ 100 HM) cruieHounToB (@ 100 HM)

1 76 39 75

2 68 40 67

3 73 41 78

4 44 42 50

5 38 43 60

6 69 44 71

7 91 45 17

8 48 46 53

9 84 47 49

10 84 51 20

11 66 52 71

13 62 56 26

14 92 60 99

15 28 62 35

16 50 75 119

17 58 76 67

18 57 77 75

19 54 78 42

20 51 79 37

21 51 80 55

23 49 81 18

24 17 82 12
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IIpoueHnT coxpaneHnust IIpoueHnT coxpanenust
Ne CMOCOOHOCTH K Ne CIOCOOHOCTH K
COeIHHEeHHS npoaudgepannu COeIHHEHUS npoaudepanuu
cruieHouuToB (@ 100 HM) crieHouuToB (@ 100 HM)
27 37 83 34
28 36 84 71
30 65 88 10
31 42 89 54
32 70 90 66
33 60 94 97
34 59 95 30
35 66 101 70
36 68 102 38
37 60
103 79
38 52
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O = jl\ O ” HO x )(J)\
N~ OH N A OH
HN Y \j/\N N HN"Y, Y\H N
N—O o) N—O o)



NH,

O< _NH NH, O
NS 2 2 \[;
OH o o OH

OH N H
s WYY Y
N—O o | —o0 ’
HN.__O Og_OH o on
K_/ o
= N0
N )k /a\\:OH N AN OH
HN SNONTON
2 | Y\H H HN" \j/\N N
N—-O ) N—O 0

0 :
N N _~ OH
H,oN (S N)J\N OH HzN]\( \w/\N)J\I\X(
H o N—o H H 3§

u
WM UX (papmMaLeBTHYECKH TPUEMIIEMBIX COJEH.

32. CoeauHeHue I IPUMEHEHMs 10 1. 31, OT/IMYaroLeecs: TeM, YTO COEIUHEHUE MPEACTABIISAET

coboit N—0O o WU ero (papMaleBTHIECKH IPHEMIIEMYIO COJIb.

33. CoeaunHenue 1 NpUMEHEHMs 1O 1. 31, OTNIMYAroLIeecs: TeM, YTO COCJUHEHUE MTPEICTaBIsAET
OH

OH

o) /> )OL o)

HN lN\ NN OH
N—O

coboii O WK ero (hapMaleBTHUYECKH TPUEMIIEMYIO COJIb.



34. Coenunenue ):[.]'Iﬂ MpUMEHeHUs 110 1. 31, oTiauyaroeecs TeM, YTO COeIUHEHHUE TPEeNCTaBIsIET
N

) HoN
<” HO/l\ o
HoN j/\N OH

coboit o

WK ero (hapMarieBTUIeCKH PUEMIIEMYIO COJTb

35. Coenunenue ):[J'IH MpPUMEHEeHUs 1O M. 31, OTIIMYAroLEeecs: TeM, YTO COEIUHEHUE MPEACTABIIAET
NH
NH2 2
g‘:
N—O
36. CoequHeHMe 151 MpUMEHEHMs 110 11. 31, OTHYaroeecs: TeM, 4TO COeUHEHHE TTPECTaBIIseT
NH,
))\( \( I(
37. Coenunenue L[.]'ISI MPUMEHEHU 110 11. 31, OTVIMYAOLIEECs: TEM, YTO COEIUHEHUE MTPEACTABIIAET
OH
NHZ
X(H
N—O

38. CoennHeHre JIs1 TPUMEHEHHUs 110 T1. 31, OTIIMYArOIeecs: TEM, YTO COSAMHEHUE MPEJICTABIISIET
HO HO__ O OH

co601/1

WM ero (papMaleBTHIECKU MIPUEMIIEMYIO COJIb

coboit

WK ero (apMareBTHYeCKU IPUEMIIEMYIO COJIb

co601/1

W ero papMareBTHIeCKH IPUEMIIEMYIO COJIb

HoN j/'\N OH
o)

WIH ero (apMarieBTHIeCKU IPUEMIIEMYIO COJIb

coboit

39. CoenuHenue sl MpUMEHEHUs 10 1. 31, OTNIMYAroLIeecs: TeM, YTO COSIUHEHUE MPENCTaBsET
NH»

~ N ~ OH
PN
coboit N—0O o

Wi ero (papMaleBTUYeCKH IPUEMIIEMYIO COJIb



40. CoenuHenne Ui MPUMEHEHNUs 10 1. 31, oTnyaroieecs: TeM, YTO COeUHEHNE MTPEACTABIAET

NH,

HO o)\; o

Y INY\N)J\N OH
Nn—o 1 H o

41. COGI[I/IHGHI/IG AJis1 TPUMEHCHMUS 1O II. 3 1, OTIIMYAIIECCs TEM, YTO COCAUHCHUC TTPEACTABIIACT

H,N_ O Os_ _OH
E/i
N, A OH
RN NN
N—-O

0 WM ero papManeBTUYeCKU IPUEMIIEMYIO COJb.

coboit WIH ero (apMarieBTUIeCKH IPUEMIIEMYIO COJIb.

coboit

42. CoenuHeHue A IpUMEHEHUs 1o M. 31, oTnyaroeecs: TeM, 4TO COeIMHEHUE MPEACTABIIAET

HO OH
O
N~ H
HNT SN ©
N—O o

43. CoenuHeHue Uit MPUMEHEHHUS 110 11. 31, OTyIMyaroIeecs: TeM, YTO COeUHEHHE MPEICTABIISAET

oo U o

")Y .8
N - OH

WOYN N
N—O (0]

44. COGI[I/IHGHI/IG AJis1 TPUMEHCHMUS 1O II. 3 1, OTIIMYAIIECCs TEM, YTO COCAUHCHUC TTPEACTABIIACT

coboit WU ero ¢papMareBTHIeCKU IPUEMIIEMYIO COJIb.

coboit WM ero papMareBTHIeCKd IPUEMIIEMYIO COJIb.

HO.
o L
: O
N -
HoN i B N)J\N OH
N—oO H

coboit o WIH ero (papMareBTUYeCKH IPUEMIIEMYIO COJTb.

45. CoenuHenne Ui IPUMEHEHNUs 10 1. 31, oTMyaroIeecs: TeM, YTO COeUHEHNE MTPECTaBIAET
H
O N™
HO r OH
(0]

0]
2, on

N z
. |
coboit N—0O WU ero (papMarleBTUYeCKU PUEMIIEMYIO COJTb.



46. CoenuHeHue Uil MPUMEHEHNUs 10 1. 31, oTnyaroieecs: TeM, YTO COeqUHEHNE MPECTABIAET

N ~ OH
HNT SN
N—O (o]

47. CoenuHeHue Uil MPUMEHEHNUs 10 1. 31, oTnyaroieecs: TeM, 4YTO COeUHEHNE MPECTaBIAET
OH OH

o (}o 0
N N OH
H

coboit

48. Coenunenue ):[Jm MPUMEHEHU 110 11. 31, OTVIMYAOLIEECS] TEM, YTO COEIUHEHUE NTPEACTABIIAET
HoN

N
&
<H HOJ\ o
HoN Y\N OH
o

coboit N—O

49. Coenunenue L[J'ISI HpI/IMeHeHI/ISI 1o 1. 31, OTVIMYAroLIEecs: TEM, YTO COEIUHEHUE NTPEACTABIIAET

)L %OH

50. Coenunenue ):[Jm NPUMEHEHUs 10 M. 31, OTVIMYAOLIEEeCs: TEM, YTO COEIUHEHUE MPEACTABIIAET

@ g

coboii
51. Coenunenne ):[J'[SI MpUMEHEHUs 110 1. 31, oTauyaroeecs TeM, 4TO COSIUHEHHUE TTPENCTaBIISIET

NH2

00601/1

co601/1

10



52. CoenuHeHue A NpUMEHEeHMs 1o 1. 31, oTinnyaroleecst TeM, 4TO COeAMHEHNE TPEACTaBIsAeT
HO HO__ o OH
N : J\ OH
=
coboii N—0

OH
0] (0]

: N : )J\ OH
WY N

53. CoennHeHue A IPUMEHEHMs 110 1. 31, OTiIMYaroeecst TeM, 4TO COeAMHEHNE TIPEACTABISET

coboit

54. CoenuHeHue A NpUMEHEeHUs 1o 1. 31, oTnuyaroleecs TeM, 4TO COEAMHEHUE NPEACTABISET
NH»

HO O)\; o
N N\WANJ\N OH
n—o 1 H g

coboli .
55. CoennHenue st IpUMEHEeHHsI 10 1. 3 1, oTIuYaromieecst TeM, 4TO COeUHEHHE TTPENCTaBIIseT
HN._ O Oy__OH
Y X
N, A OH
HoN Y\N N
5 | H H

coboit N—0O

Y\
cobon

N_

56. CoenuHeHue A IPUMEHEHMs 110 1. 31, oTinJaromeecst TeM, 4TO COeAMHEHNE TPEACTaBIIsET
HO OH
R
N A H
HNT Y N” N ©
H
o O

57. CoenuHeHue A NpUMEHEeHMs 1o 1. 31, oTinyaroleecst TeM, 4TO COeAMHEHNE TPEACTaBIsAeT

L, o

BUSESE
N ~ OH

YN
N—O o

coboit

11



58. CoenunHeHue A NpUMEHeHMs 1o 1. 31, oTinnyaroleecst TeM, 4TO COeAMHEHNE TPEACTaBIsAeT
HO

HO Q
- O
N :
coboii N—0 o

59. CoennHenue 151 MPUMEHEeHHsI 10 1. 31, oTnuYaromieecst TeM, 4TO COeUHEHHE TTPENCTaBIIseT
H
N\/\

RPLES S

60. CoenuHeHue s IpUMEHEeHHs 1o JIoOoMy u3 1. 31 - 59, oTnuyaromeecs: TeM, 4TO pak
BbIOpaH M3 paka JIETKOTO, paka MOJIOYHOH JKeje3bl, paka TOJICTOW KHUIIKH, paka MOYKH, paka
MOUEBOI'O My3bIpsi, paka LIMTOBUAHOMN >KeNe3bl, paka NpeACTaTeIbHON JKeNe3bl, OCTEOCAPKOMBI U
muMpoMbI XOIKKHHA.

coboit

61. Cnoco0 neueHus paka y HYXKIAIOLIErocss B 3TOM CyOBEKTa, BKIIOUAIOLINN BBEIEHUE
CcyOBeKTy COeANHEeHHsI, BBIOPAHHOTO U3

[ 1 HO k/ OH
N AL OH N~ OH
~N
YN N TN N
N—0 o N—O ¢
OH

OH H,N

N
&

;/>o o} <N |-|o)k o

~ N)]\N OH H OH

H,N N HoN j/\N
N—O o | o |
OsNH N2
NHzi 2 \( o
I Lm )jY JkIr
H,N j/\”
NH2
oH HO HO O OH

.../

HoN

x.ﬂ

OH
OH HoN Y\N
o

12



NH2 NH2
A\: o)\: o OH HO 02\: o
N AL OH N o L
o

L\// HO
o)
N A )k OH N
HoN §j/\N N H,N S NN
| H H | N
N—-O 0 )

E E
N - B
HZNIW N HJ\N OH H2NJ\WN\W/\ﬁJ\,'§‘,\/g(OH
—0 o

" N
WM UX (papManeBTHYECKH IPUEMIIEMBIX COJIEH.

62. Crocod mo m 61, OTIMYAIOLIMNCA TeM, YTO COEAMHEHHE IPEe/CTaBIsAeT

HO k/ OH
lr ; JQL I‘/
N - OH
H,N S ONTON
2 ! j/\H H
N—O o)

63. Cmocod mo mn. 61, omMYaromMiics TeM, YTO COEAMHEHHE IIPEe/ICTaBIIAET

WU ero (papManeBTHYECKU IPUEMIIEMYIO COJb.

OH
o 2 j\ o
N A OH
HoN N N~ 'N
NN
N—O 0 WK ero (hapMareBTHYECKU IPUEMIIEMYIO COJIb.

64. Cnocod mo m. 61, OTHMYAKOUIMICA TEeM, YTO COCAMHEHHUE TPEACTaBISIET
H,N

N
7\
<H |-|o)k o
H,N \(\N OH

O wnmu ero ¢papManeBTUIECKU IPUEMIIEMYIO COJIb.

65. (3noco6 no n. 61, orTnuyaromuiics TeM, YTO COEAWHEHUE MPENCTaBIAET

JL LWOH

W ero (hapMaLeBTUIECKU IPUEMIIEMYIO COJIb.

NH2

13

OH

OH

coboit

coboit

coboit

coboit



606. Cnoco6 no I OTJINYAIOIIUICS TEM,

Do w

67. Cnoco6 mo I

YTO COENMHEHHE NPEACTaBJIsIeT Cco0on

WM ero ¢papMaleBTH4eCKU PUEMIIEMYIO COJb

OTJIHUYAIOIIUNCSI TEM,

68. Cmoco6 mo m. 61,
HO HO__

H,N Y\N OH
o

YTO COENMHEHUE MPEACTaBJIsIeT COOOMU

WM ero papMaleBTHIECKU TPUEMIIEMYIO COJIb

OTJMYAIOLIUICS TEM, 4YTO COeOUHEHHe TPEeACTaBIsieT COoOOM
OH
O

WM ero (papMalieBTUIeCKU PUEMIIEMYIO COJTb
69. Cnocod mo m. 61,

A

N o

N AL OH
SR heh

o)

OTJMYAIOUINICA TEM, YTO COCAMHEHUE TPEACTaBIsieT COOOM

i ero ¢papMaleBTHIeCKH PUEMIIEMYIO COJIb

70. Cnoco® mo mn. 61, OTIMYAIOIIUNACS TeM,
NH2

pEehh e

o)

YTO COENUHEHHE NPEeACTaBJIsseT CcoOou

W ero papMarieBTHIeCKH IPUEMIIEMYIO COJIb

71. Cnoco® mo m. 61, oOTHMUaAKOUIWIiCA TEeM, YTO COCAMHEHHE NPEACTaBIseT CoOoM
Oy__OH

> 0
N~ OH
H,N | \(\NJI\N
H H
N—0 o wiH ero papMaleBTHUYECKH TPUEMJIEMYEO COJIb

14



72 Crocob6 mo 1. OTJMYAIOLINICA TEeM, 4YTO COEIMHEHUE TNPEACTaBsieT CoOok
OH

OH

N—O o Win ero papMaleBTHUECKH TPUEMIIEMYIO COJIb.

73. Cnoco® mo m. 61, oOTIUYaIOUIWiiCS TeM, YTO COCOUHEHHE MpPEACTaBJseT CoOoM

wo. H

BOSE RS
N ~ OH

TN N
N—O O

74. Cnocod6 mo m. 61, OTHUYAIOUIWICS TeM, 4YTO COeIUHEHHE NpPeACTaBIsieT CoOok
HO

WU ero (hapMaLeBTHIECKU TPUEMIIEMYIO COJIb.

HO \©\
: 0
N R
N—oO H o

75. Cnocob no n. 61, OTIWYAKINWICSI TeM, YTO COEAWHEHHE TMPEeACTaBIsIeT CoOOM

N\/\

jY %N*IWH

76. Cnocod mo m. 61, oOTHMYaAKOUIWiiCs TeM, YTO COCOHMHEHHE NPEACTaBsieT CoOok

H k/ OH

‘L S5
N - OH

TN N
N—O o

77. Cnocod mo m 61, oTnuyaroUUiics TeM, YTO COEIUHEHHE IPENCTaBlsieT CcoOoi
OH

WY €ro (hapMaLeBTUYECKU IPUEMIIEMYIO COJIb.

W ero (hapMaLeBTUIECKU IPUEMIIEMYIO COJIb.

o]
OH

15



78. Cnocod mo m. 61, OTIMYAIOIIUNACS TeEM,

YTO COEAMHEHUE TPEACTaBsieT CoOOo
H,N

¢ |

” Ho)J\ o

H,N j/\N OH
o

79. Cmoco6 mo m. 61,

ii G

80. Cnoco6 o 1.

OTJIMYAIOLINIACS TEM, 4YTO COEOWHEHUE NpPEeACTaBJsIeT CoOOoU

OTJIMYAIOIIINACS TEM,

Do w

81. Cnoco6 no I

YTO COEOMHEHUE NPEACTaBJIsIeT CoOOoU

OTJIUYAIOIIUNCI TeM,

82. Cmocod mo m 61,

HO HO_ o

H,N Y\N OH
o)

YTO COEIUHEHHE IIpeACTaBisieT coOoi

OTJMYAIOUINICA TEeM, YTO COCAMHEHHUE TPEACTaBIseT COOOM
OH

83. Cmocod mo m. 61,

NH,
8 S 2,0
~ N ~ OH

OTJIMYAIOLINIACA TEM, 4YTO COEIVHEHHE NPEeACTaBiseT CcoOoM

16



84. Cmocob mo m. 61, OTIMYAIOINMHCS TEM, YTO COEJUWHEHHE TNPEACTABISET COOOI.
NH2

mESEhe

85. Cmocod mo mn. 61, OTIMYAIOIIMIACA TEeM, YTO COEAMHEHHE TMPENCTaBJsieT COOOM
0. OH

~" o
N A~ OH
iy
| H H
N—O 0

86. Cmocod mo m. OTJMYAIOUINICA TEM, YTO COCAMHEHUE TPEACTaBIseT COOOM
HO OH

OH
N—O 0]

87. Cnoco6 mo m. 61, OTIMYAOIIMICA TeM, YTO COEAMHEHHE TMPENCTaBJsieT COoOOM

o Ol o
Okr : )OJ\ I'r
N - OH
N SONTON
2 | j/\H H
N—0O o

88. Cmoco0 mo mn. 61, oTIMuArOIIMIACA TeM, 4YTO COCOUHEHHE NPEACTaBsieT CoOok
HO

o
z O
HN |N\W/\N)J\g)ﬁ(OH
N—oO H o

89. Cmocod mo mn. 61, OTIMYAOIIMICA TeM, YTO COEAMHEHHE TMPENCTaBJsieT COoOOi
H
O~_N

A
|N\\(-\NJJ\I\I(OH
n—o 1 H ¢

90. Criocob mo mrodomy u3 m.m. 61 - 89, OTIMYAKOIIMIICS TeM, YTO PaK BbIOpaH U3 paka JIETKOro,
paka MOJIOUHOM KeNe3bl, paka TOJCTOW KUINKH, paka IMOYKH, paka MOUYEBOIO Iy3bIps, paka
IIUTOBUIHOM JKeJe3bl, paKa MPeCTaTeIbHON JKeJe3bl, OCTEOCaAPKOMBI U JTHM(pOMbI X OJKKHIHA.
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