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SAMEINEHHBIE 'ETEPOAPUJIBHBIE COEAUHEHMUA, ITIOJIE3HBIE B KAYUECTBE
AKTHBATOPOB T-KJIETOK

ITEPEKPECTHAA CCBIJIKA
HacTosimas 3asiBka MCHpaIIUBAET MPUOPUTET COTJIACHO NMPEABAPUTENIBHONW 3aBKE€ HA MATEHT
Nupguu Ne 201911053558, nogannoii 23 gekabpst 2019 r., comepikaHne KOTOPOH MOTHOCTBHIO

BKJIFOUC€HO B HACTOAILIYIO 3a4BKY MNOCPEACTBOM CCBLIKH.

OITMCAHME
HacTtosimnee nzoOpereHue B 1IeJIOM OTHOCUTCS K 3aMEIEHHBIM Ie€TePOAPHIIbHBIM COEANHEHUSIM,
KOTOpbIE aKTHBHUPYIOT T-KJIE€TKH, CHOCOOCTBYIOT mnponupepaunu T-KIE€TOK W/HIN MPOSBISIOT
NPOTHUBOOIYXOJIEBYK0 AaKTUBHOCTb. B HacTosleM IOKYMEHTE NPEICTAaBJICHbl 3aMEIECHHbIE
reTepoapuiIbHble COSTUHEHUs], KOMIIO3HLUH, COAEp Kallie TaKhe COEAWHEHMs, M CIOCOOBI MX
npuMeHeHus. M3o0pereHne Takke OTHOCHTCS K  (hapMaleBTHUECKHUM  KOMITO3HLUSIM,
colep kalluM, 10 MEHbIIeH Mepe, OJHO COEAMHEHHE IO H300PETEHHIO, KOTOPbIE SIBIISIOTCS

TIOJIE3HBIMU JJIs1 JISUEHUs! PO epaTUBHBIX HAPYIIEHUH, TAKUX KaK paK U BUPYCHBIE HH(EKIUH.

YPOBEHb TEXHUKHU
@dopmMbl paka deIOBEKa COJEPXKAT MHOTOYHCICHHbIE TE€HETUYECKHEe W OSIUTCHETHYECKUe
U3MEHEHUs], TeHEPUPYIOIIHE HEOAHTUTEHBbl, TOTCHLHAJIBHO pPAaClO3HaBa€Mble WMMYHHOH
cucremori (Sjoblom et al. (2000) Science 314:268-74). ApanTuBHasE UMMYyHHAas CHUCTEMA,
cocrosimast U3 T- m B-mumdoruros, obmanaer MOIIHBIM MPOTHBOPAKOBBIM IMOTEHIUAIOM C
IIUPOKOH CMOCOOHOCTBIO M UCKJIFOYUTENBHON CHEelU(pUIHOCTBIO pPearupoBaTh HAa pPas3sIMUHBIC
OINyXOJIeBbIe aHTUTEeHbL. Kpome TOro, MMMyHHas CHCTEMa AEMOHCTPHPYET 3HAYUTEIBHYIO
TUTACTHYHOCTD M KOMITOHEHT MaMATH. Y CIIELTHOE HCIIOJIBb30BAHUE BCEX STUX CBOHCTB aaTHBHON
UMMYHHOU CHUCTEMBI CIesiasio Obl IMMYHOTEPAITHIO YHUKAIBHOH CPeIu BCEX CIIOCOOOB JICUEHUS
paka. OnHaKO, XOTS B JOKJIMHHYECKHX MOENSAX W y MAalMEeHTOB HAOIONAETCs SHIOTCHHBIH
UMMYHHBIH OTBET Ha pakK, 3TOT OTBET SABJIAETCS HEA(PPEKTUBHBIM, U YCTAHOBJICHHBIE (POPMBI paka
paccMaTpUBAIOTCSl KaK «COOCTBEHHBIE» U JIOMYCKAKOTCS MMMYHHOH cucteMoil. CriocoOcTBysI
5TOMY COCTOSIHUIO TOJIEPAHTHOCTH, OINYXOJU MOTYT TPHUMEHSATh HECKOJbKO Pa3IUYHBIX
MEXAHU3MOB AaKTHBHOTO Pa3pyIICHHS MPOTHBOOINYXOJEBOTO HWMMYHHUTETA. JTH MEXaHU3MBI
BKJTIOUAIOT MUCHYHKIMOHAIBHYIO Tiepenady curHaioB T-kimetkamu (Mizoguchi et al., (1992)
Science 258:1795-98), cynpeccopuble perynsitopabie kinetku (Facciabene et al., (2012) Cancer
Res. 72:2162-71) u acCUMUIMPOBAHNE SHAOT€HHBIX KAIMMYHHBIX KOHTPOJBHBIX TOYEK», KOTOPBIE

CJIYy2KaT AJist CHUXKEHUA UHTCHCHUBHOCTU aJalITUBHBIX UMMYHHBIX OTBETOB U 3alllUThl HOPMAJIbHBIX



TKaHell OT MOOOYHOro MOBPEXIEHHUS] OMYXOJSIMU, YTOOBI M30€KaTh YHUYTOKEHUS WMMYHHOU
cucremoni (Topalian et al., (2012) Curr. Opin. Immunol. 24:1-6; Mellman et al. (2011) Nature
480:480-489).

HuarunrmuiepunakuHasel (DGK) npencraBnstoT coOoi JTUMUAKHHA3BI, KOTOPbIE OMOCPEAYIOT
npeBpalieHne THALIITIHIepruHa B GochaTUAHYIO KUCIOTY, TEM CaMbIM Ipekparuast GpyHkouu T-
KJIETOK, nepenaromuecs: depe3 curHanbHblii myTh TCR. Takum obpaszom, DGK BeImonHsroT
(YHKLUNIO BHYTPUKJIETOUYHBIX KOHTPOJIBHBIX TOYEK, M OXHIaercs, 4ro uHruomposanne DGK
CTHUMYJIUPYET CUTHaJbHbIe MyTH T-Kj1eTok u akTuBanuioo T-kierok. IlonTeeprknaromme naHHbIE
BKJIFOYAIOT MBILIHHBIE Monenu ¢ HokayToMm ubo DGKa, mubo DGK(, koTopbie AEMOHCTPHPYIOT
TUNEPYYBCTBUTENbHBIN (eHOTUN T-KJIETOK M YJIYUIIEHHYIO MPOTUBOOIYXOJEBYI0 MMMYHHYIO
axTuBHOCTB (Riese M.J. et al., Journal of Biological Chemistry, (2011) 7:5254-5265; Zha 'Y et al,,
Nature Immunology, (2006) 12:1343; Olenchock B.A. et al., (2006) 11:1174-81). Kpome Toro,
HaOJI0JANIOCh, YTO MHOWIBTPUPYIOLIHE OMyXOJb JUM(OLHTHI, BbIIEICHHBIE OT MALUEHTOB C
NOYEYHO-KJIETOYHOW KapLMHOMOH dYenoBeka, cBepxakcrnpeccupyroT DGKo, uto mpuBomuT k
unrubuposanuto pyukuun T-knerok (Prinz, P.U. et al., J Immunology (2012) 12:5990-6000).
Takum obpazom, DGKo n DGKC paccmaTpuBaroTCsl Kak MHIIEHH Ui MMMyHOTEpaluu paka
(Riese M J. et al., Front Cell Dev Biol. (2016) 4:108; Chen, S.S. et al., Front Cell Dev Biol. (2016)
4:130; Avila-Flores, A. et al., Immunology and Cell Biology (2017) 95:549-563; Noessner, E.,
Front Cell Dev Biol. (2017) 5:16; Krishna, S, et al., Front Immunology (2013) 4:178; Jing, W. et
al., Cancer Research (2017) 77:5676-5686).

Ocraercst mOTPeOHOCTh B COENUHEHUSIX, MOJIE3HBIX B KAYECTBE MHTMOMTOPOB OHOM MM 00EnX
DGKa u DGKC. Kpome Toro, ocraercsi moTpeOHOCTh B COEIUHEHHSIX, MOJIE3HbIX B Ka4eCTBE
uarudburopos oxnou uinn odenx DGKo 1 DGKE, o6nanarmux ceneKTUBHOCTBIO MO CPABHEHHIO
C IPYTUMH JTUALMIITIUICPUHKUHA3AMHU, TIPOTEUHKUHA3AMH W/WIIN IPYTHMH JIMTTAAKHHA3AMH.
Takum 00pa3oM, areHT, KOTOPBIH sIBJIsieTCs Oe30macHbIM U 3(PPEeKTHBHBIM AJIST BOCCTAHOBJICHUS
aKTUBAIMU T-KJIETOK, CHIDKEHHsS AaHTUT€HHOTO IIOpOra, YCWJIEHHS IPOTHBOOIYXOJIEBOIO
NEUCTBUSI W/WIIM TIPEONOJIEHHUsT CYNPEecCUBHBIX 3(P¢eKkToB onHOW wuau Oojiee 3HIOTEHHBIX
UMMYHHBIX KOHTPOJIbHBIX TO4eK, TakuxX kak PD-1, LAG-3 u TGF[3, Oyner BasKHBIM TOMOJTHEHUEM
K JICYCHHIO TAILIEHTOB C NPOJU(EPATUBHBIMU HAPYIICHUSMH, TAKMMH KakK pPaK, a TaKxke

BUPYCHBIMH HH(PEKIIUSIMI.

CYIIHOCTD U30OBPETEHUA
3asBuUTeN OOHAPYKWJIM COEIUHEHUs, OOJaNarollie aKTUBHOCTBIO B KAa4eCTBE WHTHOUTOPOB

oxHoii wim obenx DGKo 1 DGKC. Kpome Toro, 3asButenn 0OHApYKUIH COENUHEHHSI, KOTOPbIE



00JagaroT aKTUBHOCTBIO B KauecTBe MHrHOnTOpoB ool nim obenx DGKa n DGKCE n obnanaroT
CEJIEKTUBHOCTBIO I10 CPAaBHEHHUIO C IPYTHMH JUHALMITIHLEPHUHKHHA3AMH, MPOTEHMHKUHA3aMHU
W/WITK IPYTUMH JIMMTUAKIHA3aMU. DTH COSANHEHUS PEIHA3HAYEHBI Il IPUMEHEHUS B KAYeCTBE
JIEKaPCTBEHHBIX CPEICTB C JKEJAeMOH CTa0MIIBHOCTBIO, OMOAOCTYITHOCTBIO, TE€PAIeBTUYECKUM
UHJIEKCOM M 3HAYEHUSIMH TOKCHYHOCTH, KOTOPBIE SIBIISIIOTCS BRKHBIMH JUJISI UX MPUTOJHOCTH B
Ka4eCTBE JIEKAPCTBEHHOI'O CPECTBA.

HacTosimiee n3obpeTeHne OTHOCUTCS K 3aMEIeHHBIM I'eTepOapUIbHBIM COeAMHEHUSIM DOpMYyIIbI
(I), xoTopsie sBisIFOTCS TTONIe3HBIMU B KadecTBe mHruOuTopos DGKo, DGKCE, mmm kak DGKa, Tak
u DGKC, BkIrO9asi X COJIU M MPOJIEKAPCTBA.

HacTosiinee n3obpereHne Takske OTHOCUTCS K (papMaleBTHUECKUM KOMIIO3ULIUAM, COAEPIKALIUM
coequHenne @opmysl (1) w/mnu ero papmManeBTHYECKU TPUEMIIEMYIO COJIb U (DapMaLleBTUYECKH
NpUEMJIEMBIH HOCUTEb.

Hacrosimee m3oOpereHne Taxke OTHOCHTCSI K CIIOCOOY JieueHUs! 3a00JIeBaHMsl WM HAPYLICHHUS,
csizaHHOTrO ¢ akTuBHOCTBIO DGKo, DGKCE, unu kak DGKa, tak 1 DGKCE, npu 3Tom crocod
BKJIIOYAET BBEACHHE NaLMEHTy-MiekonuTaomemMy coequaenust Popmynst (I) w/mmm ero
(apmareBTHYECKH IPUEMIIEMOH COJIH.

Hacrosmee n3soOperenne Takke OTHOCHTCS K CIOCO0aM M MPOMEKYTOUYHBIM COSTUHEHUSIM IS
nojy4enus: coenunennit @opmyel (I) u/unm ux conen.

Hactosiuee wusoOperenne Takke OTHOCHUTCS K coenamHeHuo Dopmynbl (I) w/mmm  ero
(apMareBTHYECKH MPUEMJIEMOH COJIU J1JIsl TPUMEHEHUS B TEPAITUH.

HacTosituee nzodpereHne Takke OTHOCHTCS K MPUMEHEHUI0 coenrHeHnit @opmyasl (1) w/wnm nx
(apMarieBTHYECKH TPUEMJIEMBIX COJIEH JJIsl W3TOTOBJICHUSI JIEKAPCTBEHHOTO CPEICTBA ISt
JedeHust Mpou(epaTUBHBIX HAPYIIEHUH, TAKUX KaK PaK, U BUPYCHBIX MH(EKIIHA.

Coemunenuss @opmyner (I) m komnosuumy, conepkamue coenuHeHus Popmynsl (I), moryT
NPUMEHSITBCS U TEPATHH, TPEAYIIPEKACHUS UIIH JICYCHUS] BUPYCHBIX WHPEKIUI 1 Pa3INIHbIX
nposugepaTUBHBIX HAPYIIEHUH, TAKUX KaK pak. PapManeBTH4YeCKHe KOMIIO3HLIUH, COEPIKaIIne
5TH COCOUHEHMs, SIBJSIFIOTCS TIOJNE3HBIMH U TEPAlHH, TNPEAYNPEKICHHUs WIH 3aMeJICHHS
nporpeccupoBaHus 3a00JIEBAaHUI WM HAPYLUICHWH B PA3JIMYHBIX TEPAIEBTUYECKUX OOJACTSX,
TaKUX KaK BUPYCHbIE HHPEKIIMH U pax.

OTH U Apyrue OTINYUTENbHbIE TPU3HAKH H300peTeHnst OyayT M3JIOKEHBI B pa3BepHYTOH (hopme

0 Mepe MPOJOJKEHHs] PACKPBITHS.

ITOAPOBHOE OITMCAHHME

IlepBblit aCIEKT HACTOSAILIETO H300PETEHHUSI OTHOCUTCSI, TIO MEHbBINEH Mepe, K ONHOMY COSTMHEHHIO



Dopmyer (1):
Re R:
Re~ A N0
04
R X
N
[ }(Rs)m
N
R4 @

WK €T0 COJIH, TTIe:
X npencrasiser coboit CRe mu N;

Y npencrasnser coboit CR3 mnu N;

R1 npencrasnsier codoit H, F, Cl, Br, —CN, Ci-3 ankwi, 3ameueHHbii oT HyJs 10 4 Ria, Cs—4
LUKJIOAJKUJL, 3aMeIleHHbI OT HyJs 10 4 Ria, C1-3 ankokcu, 3aMeleHHbiil oT Hys 10 4 Ri,,
—C(O)NR:Ra, -NRzRa, —S(O)uRe nn —P(O)ReRe;

kaxabiid Ri, HesaBucumo npencrasisier coboit F, Cl, —-CN, —OH, —OCH3 unu —NRaR;

kaxabiil R, He3aBrucumo npencrasisier codoit H nmn Ci-3 ankui;

Kaxabii Re He3aBucumo npeacrasisier co0oit Cs—4 ukiioakmt i Ci-3 alkuil, 3aMeLIeHHbIH OT
HyJis 10 4 Rya;

Ry mpencrasasier coboit H, Ci—3 ankwn, 3amemneHHbli OT Hyjns A0 4 Rz, Cas ankeHwn,
3aMeIeHHBIH OT HYJIst A0 4 Roa, unmu C3-4 UKIIOANKUI, 3aMELIEHHBIN OT HYJIst 10 4 Roa;

kaxabii Ry, HesaBucumo mnpexncrasiser cobdoit F, Cl, —CN, —OH, —-O(Ci— ankun), Cs—
uksioankui, Cs—4 ankeHwt uiu Cs3—4 aJIKUHWT,

R; npencrasnsier codoii H, F, Cl, Br, —CN, C1-3 ankun, Ci1— ¢ropankun, Cs—4 muknoankui, C3—4
dropuuknoankui, —NO2 WM MUPUAUHUI, 3aMEIIEHHBINH OT HyJis 10 2 R3y;

Kkaxkabiid R3, mpencrasisier coboii rajored, —CN, Ci.3 ankui v Ci-3 aIKOKCH;

R4 mpencrasnsier codoii Ce.10 apuit WK OT 5- 10 14-4iIeHHBIN reTepoapul, KaKIbId U3 KOTOPBIX
3aMelleH OT HyJis 10 4 Raa;

Kb R4, HE3aBHCHMO ipeacTaBiisieT codoit ranoreH, —CN, —OH, Ci-¢ ankun —(CHz)1-20(C1-3
ankwi), Ci—4 ankokcy, —O(CH)130(Ci-3 ankwmn), —O(CH)1sNRR., —OCH>CH=CHpa,
—OCH,C=CH, —C(O)(C1-4 anxmn), —C(O)OH, —C(0O)O(C1-4 anxwun), —C(O)NH,, —C(O)NH(C-4
ankmwi), —C(O)N(Ci-4 anmkmn)y, —NRcRe, —NR:S(0)2(Ci—s ankxwmn), —NR,C(O)(Ci-3 amkmn),
—NR.C(O)O(Ci—+ anxun), —-P(O)Cis amkun);, —S(0)2(Cis ankun), —(CHz)o-3Rap,
—O(CH2)o-3R4, —NRuR4p mmn —C(O)Rap, To€ KaKOBIH U3 YKA3aHHBIX QJKHJIA WU aJTKOKCH

3aMelleH OT HyJist 10 6 Ryc;



R4y mpencrasisier codoit C3—7 mUKIIOANKWI, OT 4- 10 7-4JIEHHBIA TeTepOonuKIiI, GpeHmt wim S-
WIH O-4JICHHBIN IeTepOoapul, KasKAbli U3 KOTOPBIX 3aMelleH OT HyJsis 10 4 Ruq;

kaxnabiii R4c HE3aBUCHMMO mpenctasisier coboit ramoreH, —CN, —OH, Ci.3 ankokcu, —O(Ci-
¢dropankmi), mm —NRaR,;

Kaxbii R4q He3aBuCHMO nipencTasisiet coooit ranoren, —CN, —OH, Ci.3 ankwn, C1-2 ¢Topanku,
Ci13 ankokcu min —NRaR,;

Kaxnblii Re HezaBucumo npexncrasisier coboit H nmn Ci- anku,

kaxabii Rs Hesasucumo npencrasisier codoit F, Cl, —CN, —OH, Ci- ankui, 3aMemeHHbli OT
HyJis 10 4 Rg, C1-3 ankokcy, 3aMeieHHbIi oT HyJIst 10 4 Ry, Ca—4 ankeHus, 3aMeIeHHbli OT HyJist
10 4 Rg, Ca—4 ankuHum, 3aMelieHHbid oT Hysis 10 4 Rg, C3—4 MUKII0ANKWIL, 3aMELIEHHBIN OT HyJIs
1o 4 Ry, pennn, 3amemeHHbIi ot HyJs 10 4 Rg, okcanuazonmi, 3aMemeHHbli ot Hysst 10 3 R,
MUPUIUHWI, 3aMeIleHHbIN oT Hyss 10 4 Rg, —(CH2)1-2(reTepouukiimi, 3aMeIeHHbI OT HyJIs 10
4 Ry), —(CH2)1-2NRC(O)(C1-4 AJTKH), —(CH2)1-2NR:C(O)O(C1-4 AJIKHJI),
—(CH2)12NRS(0)2(Cr-4  anxmn), —C(O)Ci~4 anxmn), —C(O)OH, -C(O)O(Ci-s4 anxwmn),
—C(0)O(C3-4 umxmoankmi), —C(O)NRzR: mwimu —C(O)NRy(Cs-4 umkmmoankmi), uian 1nBa Rs
NPUCOCIUHEHHBIX K OIHOMY M TOMY K€ aTOMy yriiepozaa, oopasyroT =0;

kaxkabii Ry He3aBucumo npexacrasisier codoi F, Cl, —CN, —OH, C;-3 ankokcu, Ci-3 TOpankokcH,
—0O(CH2)120(C1— anxuin), Cs.s muxnoankui uian —NRcR¢;

kaxxabiid Re npencrasnser codoit H, F, Cl, —-CN, —CH3, —CH,F, —CHF», —CF3 unu —OCH3;

m npencTasisier codoit Homb, 1, 2 wiu 3; u

n npencrasisier coboit Honb, 1 wm 2.

B onHOM BapuaHTe OCyLIECTBIIEHUs MPeAcTaByieHo coenuHerre @opmysl (I) umu ero conb, rue
X mpencraensier codoit CRs, u Y mpencrasnsier codoit CR3 unum N. CoenuHeHUs] 1O 3TOMY

BaPHUAHTY OCYIIECTBJICHUs UMEIOT CTPYKTYpy @opmysl (1I):

Re Rz
Rs N Yo
R =Y
Rs _N
[ }(Rs)m
N
R4 (10).

B onHOM BapuaHTe OCyIIeCTBICHUS MpeacTaBlieHo coenuHenne @opmynsl (1) wm ero conb, rae
X mpencrasinsier coboit CRs wim N, u Y npencrasnsier codoit CR3. CoeguHeHus: mo s3Tomy

BapUAHTY OCYLIECTBICHUS UMEIOT CTPYKTYpYy DPopmysl (I1I):



Re R2
Rs /| N.__O
R XY R,
N
[ }(Rs)m
h
R4 (I11).

B onHOM BapuaHTe OCylIecTBIIEHHs MpeacTaBieHo coeaunernne @opmyisl (1) umu ero conb, rae
X mpencrasisier coboit CRe, n Y npencrasisier codoit CR3. CoenuHenust mo 3ToMy BapHaHTY

OCYIIECTBIIEHUS] UMEIOT CTPYKTYpy DPopmysl (IV):

Re Ro
Re N__O
R4 Z Rj
Rs N
[ }(R&S)m
h
R4 (IV).

B 3TOT BapuaHT OCYyIIECTBIEHNUS BKIFOUEHBI COSMHEHMHsI, B KOTOPBIX X npeacrasiser codboit CH.
Tak:ke B 5TOT BapHaHT OCYLIECTBJCHHs BKJIIOYEHbI COENUHEHHs, B KOTOPBIX Kbl Re
npencTassier codoit H.

B onHOM BapuaHTe OCyIIEeCTBICHUS MPeacTaBiieHo coenuHenne @opmysl (1) wnum ero conb, rue
X npencrasnsier coboii N, u Y npencraensier codoii CR3. CoenuHeHus o 3TOMY BapHaHTY

OCYLIECTBIIEHHS UMEIOT CTPYKTYpy Popmysl (V):

Rs R,
Rs /| N._O
N\

RSN R,
N
[}(R5>m
I}I
Ra V).

B stot BAaPHUAHT OCYLICCTBIICHUSA BKIIFOYCHbI COCAUHEHMS, B KOTOPBIX Ka}KI[bII\/'I R6 NpeaACTaABIACT
coboit H.

B onHOM BapuaHTe OCYIECTBIEHUs MPeacTaBieHo coenuHenre @opmysl (1) wnu ero cosb, rue
X npencrasnisier coboii CRe, u Y mpencrasisier coboii N. CoenuHeHUs: O 3TOMY BapHaHTY

OCYILIECTBIIEHUS UMEIOT CTPYKTYpYy Popmysl (VI):



Rs Rz
Re N\(O
R ~-N
Rg _N
[ }(R5>m
N
R4 (VD).

B 3TOT BapuaHT OCylIeCcTBIEHNS BKIIOUYEHBI COEIMHEHUs], B KOTOPBIX X npexacrasiser codoit CH.
Taxxke B 5TOT BapUaHT OCYIUECTBIEHHUS BKJIIOYEHbl COCJUHEHHs, B KOTOPBIX Kaxnablil Re
npencrasisier codoit H.

B onHOM BapuaHTe OcylnecTBiIeHUs NpeacTaBieHo coenquHenne @opmynsl (1) unum ero cons, rae
X npencrasisier codoit N, u Y mnpexncrasisier codoit N. CoenuHeHUs MO 3TOMY BapHaHTY

OCYLIECTBIIEHUSI UMEIOT CTPYKTYpy Popmysl (VII):

Rs R,
Re~ A N0
N | /\Nf

R °N
N
[}(R5)m
N
R4 (VID).

B 3TOT BapuaHT OCyIIECTBIEHUST BKIIFOUEHbI COEAUHEHHs, B KOTOPBIX KaXKAbI Re mpencrapnser
coboii H.

B ogHOM BapuaHTe OCyIeCTBIIEHUS NpeacTaBieHo coenrnerre @opmysl (I) umu ero conb, rae:
R1 mpencrasisier coboii H, F, Cl, Br, —-CN, Ci-3 anmkwi, 3amemeHHblid oT HyJs 10 4 Ri,,
LUKJIOMPOIHI, 3aMeIleHHbIA OT HyJs 10 3 Ria, Ci1-3 anmkokcu, 3amenieHHblil oT Hyss 10 3 Ria,
—C(O)NR R, —NRiR,, —S(0)nCH3 uu —P(O)(CH3)a;

kaxkabiid Ri, He3aBucumo npexacrasisietr codoit F, Cl wm —CN;

kaxnblid R, HesaBucumo npencrasisier cobort H nmn Ci-3 anku,

R, mpencraensier coboit H, Ci-» ankwi, 3amemieHHblii oT HyJst 10 2 Ra,, win Cr—3 ankenwmn,
3aMEIIEeHHBIN OT HyJiA 10 2 Roa;

Kb Ra, He3aBucumo npencrasisier codoi F, Cl, —CN, —OH, —O(C -2 ankwi), HHKJIOMPOITIL,
Cs-4 ankennn nin C3—4 aTKWHWT,

R; mpencrasnsier coboit H, F, Cl, Br, —CN, Ci-; ankun, Ci1-2 ¢propankui, C3—4 uuknoankui, —NO,,
WJIW TUPUIUHWI, 3aMELIEHHBIN OT HyJs 10 2 R3a;

R4 mpencrasnsier coOoit (heHUs, MUPPONUI, THA3OJIWI, MHUPA3OJIHI, UMHIA30JHI, OKCA30JIHIL,

HN30KCa30JI1JI, OKCaanua30JInii, MUPUIUHHAIIL, MUpUAA3UHNUIIL, MUPUMHUIUHAIIL, NMUPa3UHNUII,



TPUA3UHWI, WHIOJNWI, WHAA30JII, Ha(TaJCHI, XUHOJUHIII, W30XUHOJUHII, XHUHA30JUHUI,
oenso[d]okcazommn, 6erzoruazomm, umuaaso[ 1,2-a|nupunuami, umunasol1,2-bnupunazuam,
npasono| 1,5-aJmupumMunuana win TueHo|[3,2-b [mupunuHu, Kakabplid U3 KOTOPBIX 3aMeleH OT
HyJisA 10 3 Rya;

kax bl R4a HE3aBUCHMO TipencTasisier coboii F, Cl, Br, —-CN, —OH, C-4 ankun —(CH»)1-20(C1-3
ankmn), Ci1-3 ankokcu, —O(CH)1-2NRcR¢, —C(O)(C1-5 ankun), —C(O)OH, —C(O)O(C1-3 anxmn),
—C(O)NH,, —C(O)NH(C1 anxwmi), —C(O)N(C1-3 ankun), —NRcRe, —NR;S(0)2(Ci1—2 anxun),
—NR.C(O)(C1—> ankmn), —-NR,C(O)O(Ci-3 anxum), —S(0)(Ci—» amkua), —(CHz)o—3Rap,
—O(CH2)o3Rap, —NRaR4p nmu —C(O)R4p, T Kakablii M3 yKa3aHHBIX alKWJIAa WM AJIKOKCH
3aMelleH OT HyJis 10 6 Ryc;

Re  mpencraBmsier  coboit Cs—6  LUKIOANKWI,  OKCETaHWJ,  TeTparuapodypaHul,
TETPAruIPONUPAHII, MTUIEPUAUHII, MUNepasuHml, Mopdomunmn, Genmn, QypaHui, mUpaHu,
MUPPONIUJ, THUPA3OIII, UMHUIA30JIUJ, H30KCA30JIUJI, OKCA30JIWJI, OKCaaUa3OJMJI, TPUA3OJIHIL,
MUPUIA3UHWI, MUPUAUHWJ, MUPUMHAUHUJ, MUPA3UHWI WIN TPUA3UHWI, KOKABIH U3 KOTOPBIX
3aMelieH oT HyJs 10 3 Rag;

Kaxnblii R4c HezaBucuMO mpencrasisieT coboii ranoreH, —CN, —OH, —O(Ci-2 ankun), —O(C1.2
dropankui), uiu —NRaRg;

Kakabiid Raq HEe3aBucumo npencrasisieT codoii F, Cl, Br, -CN, —OH, Ci-; ankun, Ci-2 ¢pTopankun,
C1-2 anxokcu unmu —NRaRy;

kaxkabid Rs HesaBucumo mpencrassier coboit F, —CN, —OH, Ci-s ajakui, 3aMelleHHbINH OT HYJIs
10 4 Rg, C1-2 ankokcu, 3amerieHHbiid OT HyJist 10 3 Rg, Cr-3 anmkeHu, 3aMeImenHblid OT HyJist 10 4
Rg, Cr-3 ankuHui, 3amelieHHbId OT Hyss 10 4 Rg, Cs-4 LUKIIOANKUIL, 3aMELeHHbIH OT HyJs 10 4
Rg, denwmn, 3amemenusiii oT HyJss 10 3 Rg, okcamuasonwi, 3aMelieHHbld OT HyJsl A0 3 Rg,
NUPUANHUAJ, 3aMELIeHHbIH OT HyJst 10 3 Rg, —(CH2)1-2(reTeporukinmi, 3aMeeHHbIH OT HyJIs 10
4 Ry), —(CH2)1-2NR:C(O)(C1-4 aJIKWT), —(CH2)1-2NR:C(O)O(C1-4 AJTKWIT),
—(CH2)1-2NRS(0)2(Ci-4  amxun), —C(O)Ci-s anxun), —-C(O)OH, -C(O)O(Ci-s amkun),
—C(0)O(Cs-4 umkmoankmi), —C(O)NR.Rs mmu —C(O)NRA(Cs-4 nmkmoankwi), win 18a Rs,
MPUCOEAMHEHHBIX K OTHOMY U TOMY K€ aTOMY yriepona, oopasyrot =0;

kaxabid Re npencrasnsier codoit H, F wnn —CH;3; u

m npencTasisier codoit Homb, 1, 2 v 3.

B ogHOM BapuaHTe OCyILIeCTBIICHUS MIpeacTaBiieHo coequHenne @opmysl (1) umu ero counb, re:
X mpencrasisier cobolt N, u Y npencrasisier codoit CR3; min

X mpencrasisier cobolt N, u Y npencrasisier codoit N;



Ri1 npencrasmisier coboii —CN;

R mpencrasnsier coboii —CHs;

R3 mpencrasnsier coboii H;

R4 mpencrasisier coboit (heHMN, THA30NMUJ, XUHOJIMHWI, U30XUHOJIHHIII, OeH3o[d]okcazonui,
oenso[d]tnazomu, umupaszo[1,2-ajmupuanann, wumunaso[ l,2-b|mupunasunmn, nupaszonoll,5-
a|MIPUMUAVMHILT WA THEHO[ 3,2-b |MupuauHIIL, KaXIbIi H3 KOTOPBIX 3aMeIleH OT HyJis 10 2 Rya;
kaxabiid R4y HE3aBUCHMO Tipencrasisier codoit F, Br, —OH, —CN, —CHj3, —CF3, —OCH3, —OCF3
wii $propdeHn,

kaxabiid Rs He3aBucumo npencrasisiet coboit Bogopoxn, —CH;3 wmun —CH>CH;3; u

kaxbiii Re npencrasnser codoii H.

B ogHoM BapuaHTe ocyinecTBieHus npeacrasieHo coeauHenne @opmysl (I) umu ero conb, rue
R1 mpencrasnsier coboii H, F, Cl, Br, -CN, Ci-3 ankun, 3ameuieHHbiii or Hyas 10 4 Ria,
LUKJIOTIPOTIHJI, 3aMeIleHHbIi OoT HyJs 10 3 Ria, Ci-3 ankokcu, 3amenieHHbdd oT HyJs A0 3 Ria,
—C(O)NRaR,, -NRaRa, —S(0)nCHs unu —P(O)(CHs)2. B 3TOT BapraHT OCYIECTBIEHUS BKJIFOYEHBI
coennHeHusi, B kotopeix Ri mpexncraemsier coboii H, F, Cl, Br, —-CN, —CHs, —CHF,, —CF3,
muksonporuy uin —OCH3. Takke B 3TOT BapHaHT OCYLIECTBJICHUS BKJIIOYEHBI COCTUHEHUS, B
kotopbix Ri mpencraensier coboit H, F, —CN wnmu —OCH3. JIoNOJHUTEIBHO B 3TOT BapUaHT
OCYIIECTBJIEHHUS BKJIIOYEHBI COETMHEHUS, B KOTOPbIX R npencrasisier codoii —CN.

B ogHOM BapuaHTe OCYIIECTBIIEHUS MPeAcTaBiieHo coenuHenre @opmysl (I) umu ero conb, rue
kax bl Ri, HesaBucumo npexacrasisier coboit F, Cl, —CN, —OH unun —OCHj3. B aToT BapuaHT
OCYIIECTBJIEHUS] BKJIFOUEHBbI COEIMHEHMs], B KOTOPBIX KaKAbIH Ria HE3aBUCUMO MPEACTABIISET
coboii F, Cl, —CN mmu —OCH3. Takke B 5TOT BapHaHT OCYIIECTBIICHHS BKJIFOUEHbI COSTUHEHMS],
B KOTOPBIX Kaxblid R1, He3aBucuMo npencrasisier coboit F, Cl mmm —CN.

B ogHOM BapuaHTe OCyIIeCTBIIEHUs MpeacTaBiieHo coenuHerre @opmysl (I) umu ero conb, raue
Kaxabiid R, He3aBucumo npencrasisier codoit H mnm Ci— ankui. B 3TOT BapraHT OCyIIeCTBICHUS
BKJIFOUYEHBI COSIMHEHUS], B KOTOPBIX Kaxablil R, He3aBucumo npencrasisier codoi H mmu —CHs.
B onHOM BapuaHTe OCyIIeCTBIICHUs MpeAcTaByieHo coenuHerre @opmysl (I) umu ero conb, rue
R, mpencraensier coboit H, Ci—» ankwi, 3amerieHHblii oT HyJst 10 2 Ra,, win Cr—3 ankenwmn,
3aMeIIeHHbIN OT HyJiA 10 2 Rz B 3TOT BapuaHT OCylLIecTBIEHUS BKJIFOUEHBI COCIMHEHUS, B
koTopbix Ry mpencrasmsier codoit H, —CH3, -CHCN, —CH>CH,F wim —CH,CH=CH>. Taxxe B
STOT BAPUAHT OCYIIECTBIIEHUS] BKJIIOUEHBI COEAMHEHUs, B KOTOpbIX Ry mpencrasnser codoit H,
—CH3, ~CH2CN nnu —CH2CHzF. JIononHUTeNbHO B 3TOT BapUaHT OCYIECTBJIEHMs BKIIIOUEHbI

COEIMHEHUs, B KOTOpbIX Ry mpexacrasisier coboit —CHs.
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B onHOM BapuaHTe OCyIIecTBISHHS NMpencTaBieHo coenuHerne @opmynsl (1) wnm ero conb, rae
kaxnabiil Ro, HEe3aBucumo npencrasisier codoit F, Cl, —CN, —OH, —O(C-» aikwu), HUKJIOTPOTIHII,
Cs—4 ankenun wnu Cs—4 ankuHWI. B 3TOT BapHaHT OCYyILECTBJIEHUS BKJIIOUYEHbI COENMHEHUs, B
KOTOpBIX Kaxnbiii R, HesaBucumo mnpencrasisier coboit F, Cl, —CN, —OH, —-OCH3; wmu
LIUKJIONIPOIIUJL.

B onHOM BapuaHTe OCylnecTBIeHUs NpenacTaBieHo coenquHenne @opmynsl (1) wnum ero cons, rae
R3 npencrasnsier coboii H, F, CI, Br, -CN, Ci—; anxwui, Ci1— ¢propankui, C3—4 mukaoankumwi, —NOa,
WIN NMUPUIWHWI, 3aMEIIEeHHbIN OT Hyjds 10 2 R3a. B 3TOT BapuaHT OCyleCTBAEHUS] BKIKOUYEHbI
coeanHeHus, B KoTophlx R3 npeacrasiser coboit H, —-CN, -CH20H, —C(O)OCH:CHj3, —-NO> unu
nupuauHuI. Takke B 3TOT BapUaHT OCYINECTBIEHUS BKJIIOUEHBbI COEAWHEHMs, B KOTOPBIX Rj;
npencrasisier coboit H, —CN, —-CH,OH wumm —NO;. JIOMOJHUTENBHO B 3TOT BapUaHT
OCYILIECTBJICHHS BKJIFOUEHBI COETUHEHMs, B KOTOPbIX R3 mpeacrasnser coboit H.

B ogHOM BapuaHTe ocyliecTBIeHHs NpeacTaBieHo coennnenne @opmyisl (I) nnm ero comnp, rae
X mpencrasinsiet cobori CRs mmm N; Y npencrasisier coboit CR3; R npencrasnser coboit Cl; u
R3 mpencrasnsier coboit —CN. B 3TOT BapuaHT OCYINECTBJIEHUS BKJIOUEHBbI COCIMHEHUS, B
xotopeix X mpencrasiser coboit CRe, n Y npeacrasnser codoit CR3. Takke B 3TOT BapHaHT
OCYIIECTBIIEHHSI BKJIFOYEHbI COETMHEHHSI, B KOTOPBIX X mpeacTasisier codoii N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe OCyLIECTBIEHHS MpeacTaBieHo coenunenne @opmyisl (I) wim ero comb, rae
X npencrasinsiet coboii CRs mimu N; Y mpencrasisier coboit CR3; Ri npencrasisier codoit Br; u
R3; mpencrasnsier coboit —CN. B 3TOT BapwaHT OCYILIECTBJIEHUS BKJIFOUEHBbI COEAMHEHHUs, B
koTopbix X mpencrasisier coboit CRe, m Y mpeacrasisier codoit CR3. Takke B 3TOT BapuaHT
OCYIECTBIIEHHSI BKIIFOYEHbI COEIMHEHHSI, B KOTOPBIX X mpezactasisier coboit N, u Y npexncrasiser
coboii CRs.

B ogHOM BapuaHTe OCyLIeCTBIEHHS MpeacTaBieHo coenunenne @opmyasl (I) nim ero comb, rae
X npencrassietr codoit CRe unmu N; Y npeacrasinsiet coboii CR3; Ry npencrasnsier coboit —CN; u
R3 mpencrasnsier coboit H. B 3TOT BapuaHT OCyLIeCTBICHHS BKJIFOUEHBI COSAMHEHUS], B KOTOPBIX
X mpencrasisier coboit CRs, m Y mnpencrasnser cobdoit CRs. Takke B 3TOT BapwaHT
OCYIIECTBIIEHHSI BKIFOUEHbI COEIMHEHMSI, B KOTOPBIX X MpeacTasisier codoit N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe OCyLIeCTBIEHHS IpeAcTaBiIeHo coennHenne @opmyasl (1) nim ero comnb, rae
X npencrasnsietr codoit CRe mu N; Y npencrasinsier coboii CR3; Ry mpencrasisier codoii F; u R3
npencrasisier codoit —NO». B 3TOT BapuaHT OCYLIECTBIICHHUS BKIIFOUEHBI COSTUHEHHS], B KOTOPBIX

X mpencrasisier coboit CRs, m Y mnpencrasnsier codoit CRs. Takke B 3TOT BapwaHT
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OCYIIECTBIICHHS BKJIFOUEHBI COETMHEHNS, B KOTOPBIX X IpeacTanisieT codoit N, u Y npencrasiser
coboii CRs.

B onHOM BapuaHTe oCyinecTBiIeHHs NpencTaBieHo coenuHenne @opmynsl (1) wnm ero conb, rae
X npencragisier coboit CRe unmu N; Y npencrasnsiet coboit CR3; R1 npencrasisier coboit —OCH3;
u R; mpexacrasnsier coboit —CN. B 3TOT BapuaHT OCYIIECTBJICHHs BKJIFOYEHBI COCOUHEHUS, B
kotopbix X npencrasisier coboit CRe, n Y mpencrasnser coboii CR;. Takxkxe B 3TOT BapHaHT
OCYIIECTBJICHHSI BKJIFOUEHbI COEIMHEHMS], B KOTOPBIX X mpezacTasisier coboit N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe OCylecTBIEHHs MpeacTaBieHo coenunenne @opmyasl (I) nim ero comns, rae
X npencrasisietr codoit CRe unmu N; Y npeacrasinsier coboit CR3; Ry mpencrasmisier codoit —CN; u
R3; mpencrasnsier coboit —CN. B 3TOT BapwaHT OCYLIECTBJIEHHS BKJIFOUEHbI COEAMHEHUS, B
kotopeix X mpexncrasiser coboit CRe, u Y mpeacrasnsier codoit CR3. Takke B 3TOT BapHaHT
OCYLIECTBJICHHS BKJIIOYEHbI COSAMHEHHs, B KOTOPBIX X mpencTasisier codoit N, u Y mpeacrasinser
coboii CRs.

B ogHOM BapuaHTe ocyliecTBIEHHs NpeacTaBieHo coenunenre @opmyisl (I) nnm ero comb, rae
X npexncrasisier coboit CRe i N; Y npencrasnser coboit CR3; Ry npencrasnsier codoii —CN; u
R3 mpencraBasier coboii —NOz. B 3TOT BapHaHT OCYIIECTBJICHHUS BKJIIOUEHbI COCINUHEHHS, B
koTopbix X mpencrasisier coboit CRe, u Y npexacrasisier coboit CR3. Takke B 3TOT BapuaHT
OCYIIECTBIIEHHSI BKIIFOYEHbI COEIMHEHHSI, B KOTOPBIX X MpeacTasisier codoii N, u Y npeacrasiser
coboii CRs.

B ogHOM BapuaHTe OCyLIECTBIEHHS MpeacTaBieHo coenunenne @opmyasl (I) nim ero comb, rae
X npencrasnsier coboit CRs umu N; Y mpencrasnsier cobori CRs3; Ri mpexncrasnser coboi
—C(O)NH,, u R3; mnpencraensier coboii H. B 3TOT BapuaHT OCYINECTBIEHHUS BKJIFOYEHBI
coenuHeHus, B KOTopbix X mpexacrasisieT coboit CRe, u Y npencraensier coboii CR3. Takke B
5TOT BaPUAHT OCYLIECTBJICHUS BKIIOUEHBI COSUHEHHS, B KOTOPBIX X MpencTaBisieT codoi N, u
Y npencrasisier coboii CR3.

B ogHOM BapmaHTe OCyLIeCTBIEHHS MpencTaBieHo coenunenne @opmyasl (I) nim ero comb, rae
X npencrasisietr codoit CRe unmu N; Y npencrasinsier coboii CR3; Ry npencrasnsier coboit —CN; u
R3; mpencraensier coboit —CH3. B 3TOT BapuaHT OCYLIECTBJICHUs BKJIOYEHBI COCOUHEHWS], B
kKoTopeix X mpencrasisier coboit CRe, m Y mpeacrasisier codoit CR;. Takke B 3TOT BapuaHT
OCYIIECTBIIEHHSI BKIFOUEHbI COEIMHEHMS], B KOTOPBIX X Mpezacrasisier codoit N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe OCyLIeCTBIEHHS MpencTaBieHo coenunenne @opmyasl (1) nim ero comnb, rae

X npencrasisietr codoit CRe unmu N; Y npeacrasinsier coboit CR3; Ry npencrasnsier coboit —CN; u
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R3 mpencrasnsier coboii F. B 3TOT BapuaHT OCyLIECTBIEHHS BKIFOUEHBI COSUHEHUS], B KOTOPBIX
X mpencraBisier coboit CRs, m Y mnpencraensier coboit CR;3. Takke B 3TOT BapuaHT
OCYIIECTBIIEHHS BKIIFOUEHBI COETMHEHNS, B KOTOPBIX X mpeacTanisieT codoit N, u Y npencrasiser
coboii CRs.

B onHOM BapuaHTe OCyinecTBiIeHUs NpenacTaBieHo coenuHenne @opmynsl (1) wnum ero conb, rae
X npexcrasisier coboii CRe mu N; Y npencrasisier coboii CR3; Ry npeacrasnsier coboii —CN; u
R3 mpencrasnsier codoii Cl. B 3TOT BapHaHT OCYLIECTBISHNS BKIFOYEHbI COETUHEHUS], B KOTOPBIX
X mpencrasisier coboit CRs, mu Y mnpexncrasisier codoit CR3. Takke B 3TOT BapwaHt
OCYIIECTBJIEHHSI BKJIFOUEHbI COEIMHEHMs], B KOTOPBIX X mpezacrasisier coboit N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe ocyliecTBIEHHs NpeacTaBieHo coenunenne @opmyisl (I) nim ero comb, rae
X npencrasisiet coboit CRs unu N; Y npencrasnsier coboit CR3; Ri npencrasnset coboii —CN; u
R3 npencrasinsier coboii Br. B 3TOT BapuaHT OCYIECTBICHUS BKIFOUYEHBI COSTUHEHUS], B KOTOPBIX
X mnpenacrasisier coboit CRs, u Y mnpencrasnsier coboit CR3. Takxke B 3TOT BapuaHT
OCYLIECTBIICHHS BKJIIOYEHbI COSAMHEHMsI, B KOTOPBIX X mpencTasisier coboii N, u Y mpeacrasiser
coboit CR3. B 3TOT BapraHT OCyIIEeCTBICHHS BKJIIOYEHBI COSAMHEHMSI, B KOTOPBIX X MPEACTaBIAET
coboii CRs, n Y npencrasisier coboii CR3. Takke B 3TOT BapUAHT OCYINECTBICHUS BKIFOUEHbI
COeMHEHUs], B KOTOPbIX X mpencransier codoit N, u Y npencrasisier codoii CRs.

B ogHOM BapuaHTe OCyLIeCTBIEHHS MpeacTaBieHo coenunenne @opmyasl (I) wim ero comb, rae
X npencrasinsier codboii CRs mm N; Y mpencrasisier codoit CR3; R npeacrasnser coboii Cl; u
R3 mpencrasnsier coboit H. B 3TOT BapuaHT OCYLIECTBICHHS BKJIFOUEHBI COSAMHEHUS], B KOTOPBIX
X mnpencraBisier coboit CRs, m Y mnpencrasnsier coboit CR3. Takxke B 3TOT BapuaHT
OCYILECTBIIEHHSI BKIIFOYEHbI COEIMHEHMSI, B KOTOPBIX X mpeactasisier coboit N, u Y npencrasiser
coboii CRs.

B ogHOM BapuaHTe OCYyLIECTBIEHHS MpeacTaBiIeHo coenuHenne @opmyasl (I) nim ero comb, rae
R4 mpencraBisier coOoil ¢eHWN, MUAPPOIHI, THA3OIHI, MHPA3OJMI, UMUAA30JIIII, OKCA30JIHIL,
W30KCA30JIMJI, OKCAAMA30JIWI, TNHUPUAMHWI, TNHPUAA3UHWI, THUPUMHUOUHWI, [UPA3SHHUIL,
TPUA3HHWJI, WHIOJIJI, WHAA30JWI, Ha(TaJCHWI, XWUHOJWHWI, W30XWHOJHHWI, XUHA30JUHUIL,
oenso[d]okcazonmmn, Gensorrazomi, umMuaas3o| 1,2-amupuanann, umunasol1,2-b nupunasuHmn,
nupazoniof 1,5-almupumunuaun wiv TueHo|[3,2-b [mupuauHu, KaKablid U3 KOTOPBIX 3aMeIeH OT
Hyas 10 3 R4a. B 3TOT BapuaHT OCyILIECTBIEHHUs BKJIOYEHBI COEAUHEHHS, B KOTOPBIX Ry
npencTaBisier CcoOOU (heHWNI, THA30JIII, XUHOJUHII, W30XUHOJMUHII, OeH30[d]okcasomu,
oenso[d]ruazomiun, wumupaszo[1,2-ajmupuanann, wumunaso[ 1,2-b|mupunasunmn, mupaszonofl,5-

a|IMPUMUIVMHIIT WK TUEHO[ 3,2-b |MupuIuHIIL, KaXKIbIi H3 KOTOPBIX 3aMeIleH OT HyJist 10 2 Rya.
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B ogHOM BapmaHTe OCyIeCTBIICHUs MpeacTaBiieHo coenuHerne @opmysl (I) umu ero conb, raue
R4 mpencrasisier coOoil ¢eHwI, MUPPOIMIL, THA3OJIII, MHPA3OIUI, UMUAA30JUI, OKCA30JIUI,
W30KCA30/IMJI, OKCAAWa3OojWil, NUPUAWHWJ, NUPUAAZUHWJ, NUPUMHIWHIWI, [HUPA3UHUI,
TPUA3UHWI, WHIOJNWI, WHAA30JII, Ha(TaJCHI, XUHOJUHIII, W30XUHOJMHII, XHUHA30JUHUIL,
oenso[d]okcazommn, 6ersoruazommi, umuaaso[ 1,2-a|nupunuami, umunasol1,2-b]nupunazuam,
npasono| 1,5-aJmupumunuani win TueHo|[3,2-b [mupunuHui, Kakabplii U3 KOTOPBIX 3aMeleH OT
HyJs1 10 3 Rya; kakawnii R4 He3aBucumo npencrasisier coboit F, Cl, Br, —-CN, —OH, Ci-4 amkun
—(CH2)120(C1-3 anmkmn), Ci3 ankokcn, —O(CH)1-2NRcR;, —C(O)(Ci-3 anxun), —C(O)OH,
—-C(0)O(C1-3 anxumi), —C(O)NH;, —C(O)NH(Ci-3 anxun), —C(O)N(Ci-3 anxmi), —NRcRe,
—NR:S(0)2(Ci-2 ankun), -NR,C(O)(Ci1— ankmn), -NR.C(O)O(C1-3 anxum), —S(0)2(C1— amkun),
—(CHz)o-3R4p, —O(CHz2)0-3R4p, ~NRaR4p» mmn —C(O)R4p, TA€ KaXKIBIH U3 YKA3aHHBIX AJKHJIA WIIH
aNKOKCH 3amelieH oT Hyss 10 6 Ruc; Rap mpencraisier coboit Cs—¢ LIUKIOATIKHII, OKCETaHWU,
TeTparuapopypaHmI, TETParuAPONUPAHUI, TUIIEPUTHHIII, TTHIIEPA3HHII, MOP(QOTHHUI, QEeHUI,
bypaHun, TUPAHWI, NUPPOJWI, TNHUPA3OIUI, HMHIA30JWI, M30KCA30JMJI, OKCA30JIHII,
OKCAANa30JIWI, TPHUA30JWI, MUPUIA3UHWJ, MUPUAWHWUJ, NHPUMUAMHWI, MHPASUHUI WIU
TPUA3UHUJ, KaXKAbIH M3 KOTOPBIX 3aMelleH OT Hyasd 10 3 Raq; kaxkawili Rsc HE3aBHCHUMO
npexacrasisier coboii ranored, —CN, —OH, —O(C1.; ankun), —O(Ci2 ¢propankmi), miu —NRaRs;
Kb Raq HE3aBucuMO npencrapisieT codoii F, Cl, Br, —CN, —OH, C1-; ankui, Ci.2 ¢pTopankun,
C1.2 ankokcu min —NRaR,; u kakaeiii R, He3aBucumo npencrasisier codoit H wmm Ci-3 anku.

B onHOM BapuaHTe OCYLIECTBIIEHUs MPeAcTaBiieHO coenuHerre @opmybl (I) umu ero conb, rue
R4 mpencraBnsier coboii (eHws, THA30MII, XUHOJUHIII, H30XUHOMUHWI, OeH3o[d]okcazommi,
Oenso[d]tuazomun, wumupaszo[1,2-ajmupuanann, wumunaso[ 1,2-b|mupunasunmn, nupaszonoll,5-
a|MUPUMHUIVMHIIT WK THEHO[3,2-b | mupuanHmI, KaxXIblii U3 KOTOPBIX 3aMelleH OT HyJIsl 10 2 Ray;
U Kaxabiid R4, HEe3aBrcuMO nipeactasiisier codoit F, Br, -OH, —CN, —CHj3, —CF3, —OCHj3, —OCF3
win GTopeHm.

B onHOM BapuaHTe OCyIIeCTBIIEHUs MpeAcTaByieHo coenuHerre @opmysl (I) umu ero conb, rue
R4 mpencraBnsier coboit Ce.10 apun, 3amemeHHbld OT HyJsi 10 4 Rsa. B 3TOT Bapuant
OCYIIECTBJIEHUS] BKJIFOYEHBl COENMHEHHs, B KOTOpbIX R4 mpexacraenser coboi Qenmn,
3aMEIIEeHHBIN OT HyJs A0 3 R4a. Takke B 3TOT BapHaHT OCYIIECTBJEHUS BKIKOUEHbI COSTUHECHUS,
B KOTOpPBIX R4 mpencrassier coboit penn, 3amemenHslii oT Hyist 10 2 Raa.

B onHOM BapmaHTe OCyLIECTBIICHUs MPeAcTaByieHO coenuHerre @opmysl (I) umu ero conb, rue
R4 mpencrasmsier coboit oT 5- 10 14-uneHHbId reTepoapuil, 3aMeeHHbIH OT HyJist 10 4 R4a. B aTOT
BAPHUAHT OCYIIECTBIICHHUS BKJIIOUEHBI COEIMHEHMS, B KOTOPBIX R4 mpencTasisier coboii ot 5- 1o 6-

YJIEHHBIA reTepoapu, 3aMeIleHHbl oT HyJs 10 4 R4a. Takke B 3TOT BapuaHT OCYIIECTBJIECHUS
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BKJIFOUEHBI COSIMHEHHUS, B KOTOPBIX R4 mpencTasisier coboii ot 9- 1o 10-uneHHbli rerepoapu.
B onHOM BapuaHTe OCyInecTBIeHUS NpeacTaBieHo coenuHerne @opmynsl (1) wnm ero conb, rae
kaxbiil R4a HE3aBUCHMO Tipenctasisier coboit F, Cl, Br, —-CN, —OH, C-4 ankun —(CH»)1-20(C1-3
ankwmn), Ci1-3 ankokcu, —O(CH)1-2NRcR¢, —C(O)(C1-5 ankun), —C(O)OH, —C(O)O(C1-3 anxmn),
—C(O)NH,, —C(O)NH(C15 anxwmr), —C(O)N(C1-3 ankxun), —NRcRe, —NR;S(0)2(Ci1—2 amkwmn),
—NR.C(O)(C1—» ankmn), —-NR,C(O)O(Ci-3 ankwmi), —S(0)(Ci— amkun), —(CHz)o—sRap,
—O(CH2)o3Rap, —NRaR4p nmn —C(O)R4p, T Kakablii M3 yKa3aHHBIX alKWJIAa WM AJIKOKCH
3amemieH oT Hyns 10 6 Ry, Rap mpencraBnsier coboii Cs-¢ HHUKIOANKWI, OKCETaHWI,
TeTparuapoPypaHuiI, TETParuApONUPAHIIL, UIIEPUANHNAT, TUIIEPA3HHUI, MOp(OIuHNI, QeHn,
bypaHua, THUPAHWI, NUPPOIMJ, MNHUPA3OJIWI, MMUAA30JMI, H30KCA30JWJI, OKCA30JuI,
OKCAaIMa30JIWJ, TPUA30JIWJ, NUPUIAA3UHWI, MNUPUAWHWI, NUPUMHAWHUI, THPA3UHUI WU
TPUA3UHWI, KaXAbIH M3 KOTOPBIX 3aMelieH OT Hyasd A0 3 Rug; kaxnapii Rsc He3aBuUCHMO
npencrasisier coboit ranorer, —CN, —OH, —O(C1.2 ankuin), —O(C12 ¢ropankmn) mm —NRaRy;
kaxbiid Raq HE3aBHCHMO nipencraisier coboii F, Cl, Br, —-CN, —OH, C-; ankun, Ci1.2 ¢propankun,
C1-2 anxoken i —NRuRa; 1 kaxaeiit R, He3aBucumo npeacrasnser codoi H nmmn Ci— ankun. B
STOT BApUAHT OCYILECTBJIEHHUS BKJIIOUEHBI COEAMHEHHUs, B KOTOPBIX Kaxblii R4, He3aBHCHMO
npenacrasisier coboii F, Br, -OH, —CN, —CH3, —CF3;, —OCH3s, —OCF3 unu ¢ropdenu.

B onHOM BapuaHTe OCyIIECTBICHUs MPeacTaBiieHo coenuHenne @opmysl (1) wnum ero conb, rae
m mpencramisier coboii 1, n mpencraBiser coboi HOJb. B 3TOT BapuUaHT OCYIIECTBIIEHUS
BKJTFOUEHBI COSMHEHMSI, B KOTOPBIX M MPEACTaBIsieT cO00M HOMb, 1 v 2. Takke B 3TOT BapUaHT
OCYILIECTBJICHHSI BKJIIOYEHBI COSIMHEHHS, B KOTOPBIX M MpeAcTaBisieT codow 1 mmm 2.

B onHOM BapuaHTe OCyIIeCTBICHUS NMPeacTaBiieHo coenuHenne @opmysl (1) wim ero conb, rue
m npencTasisier codoit 1, n mpencrasisier coboit HOMb, M KaKAbIH Rs HE3aBUCHUMO MpeCTaBIsieT
coboii F, —CN, —OH, Ci-s anmkwu, 3aMenieHHbIi oT HyJist 10 4 Rg, C1-2 aKOKCH, 3aMEIIeHHbIH OT
HyJis1 10 3 Ry, Cr-3 ankeHun, 3aMerneHHbIi oT HyJis1 10 4 Rg, Cr—3 aNKWHWI, 3aMEIeHHbIA OT HYJIs
10 4 Ry, C3-4 UUKIIOANKWI, 3aMEIIeHHbIH OT HyJis 10 4 Ry, (heHmI, 3aMeeHHbIid oT HyJist 10 3 Ry,
OKCaAWa30IwI, 3aMelleHHbld OoT Hyas 10 3 Rg, mupuaunmn, 3amemeHHblid OoT Hynas 10 3 Rg,
—(CHz)12(rerepoumknmi, 3amerneHHblid oT HyJss 10 4 Rg), —(CH2)1-2NRC(O)(Ci-4 amkwmn),
—(CH2)1-NRLC(O)O(C1—4  anxmi), —(CH2)1-2NRcS(0)2(Cr—4 anxwmn), —C(O)Ci-s amkmn),
—C(0)OH, —C(0)O(C1-4 anxmin), —C(O)O(Cs-4 mmxmnoankuin), —C(O)NRRa nmm —C(O)NR,(Cs—4
LIUKJIOANKIII). B 3TOT BapHaHT OCYIECTBIICHHUS BKIIFOUEHBI COEUHEHHSI, B KOTOPBIX KOXIbIA Rs
HE3aBUCHMO TipencTasisier coboii Bogopon, F, —CN, —OH, Ci.» ankwi, 3aMeieHHbId OT HYJISI 10

4 Rg, unn Ci2 ankokcu. Takke B 3TOT BapUaHT OCYLIECTBJIEHUs BKJIOYEHbl COEIMHEHUS, B
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KOTOPBIX Kaxablil Rs HesaBucumo npencrasisier codoit Bogopon, F, —OH, Ci.» ankun win Cio
aJIKOKCH. JIOTIOJIHUTENIBHO B 3TOT BapPHAHT OCYIIECTBIICHUS] BKIIFOYEHBI COSIUHEHMS], B KOTOPBIX
kaxaplii Rs He3aBucumo npencrasisier codoit Bonopoxn, —CH3 nnm —CH2CHs.

B ogHOM BapmaHTe OCyIIecTBIIeHUs peacTaBiieHo coenuHerne @opmysl (I) umu ero conb, rue
m npeacrapisieT codoit 1 miu 2; u kaxasiid Rs HezaBucumMo npexacrasisier codoit Bogopon, —CHs
nu —CH>CH;3.

B ogHOM BapmaHTe OCylecTBiIeHUs npeacTasiieHo coeanHenrne @opmysl (I) umu ero conb, rue
m mnpexncrasisier codoit 1; m Rs mpencrasnsier codoit Bomopox, F, —OH, Ci.» ankun wim Ci.p
AJIKOKCH.

B ogHOM BapumaHTe OCyInecTBIeHHs mpeacTaBiieHo coenuHeHne Popmyibl (I) wmm ero coub,

UMeEIoLIee CTPYKTYPY, BBIOPAHHYIO U3:

Re R Re R Re R
N0  Re A _N_O Re~ AN O
R, \X /\f R \Xl /\f R \ | /Y
N N
C L (ks I )
N" R N” Rs
R4 R4 " 4

B onHOM BapuaHTe OCyIIECTBJIEHUs mpenctaBieHo coenuHeHne Dopmyinbl (I) umm ero cosb,

UMEIoIIee CTPYKTYPY, BBIOPAHHYIO U3

Re Ro Re R2 Re Ro
Rg N._O Rs N__O Rs N.__O
72 = =z
94 [T I
\ \ N
R; R 7 R XY
[ ],CH3 [ j [NJ,CHZCH3
HaCY H,C™ CH3CH>™ N
4 4 R4
Rs Ry Rs Ry Rs Ry
Re N.__O Re N.__O Rs N__O
= = =z
Y I T
\ \ \
R; & R; R;
[ j [ j,CH3 [ j,CHzCH3
CH3CH" CH3CH,™ H,CY
4 4 " 4

B onHOM BapuaHTe OCyIIEeCTBIIEHHs NpeacTaBieHo coeauHernne Popmyrst (1) umu ero cons, rae
kaxapiii Re npencrasisier codoli H, F nunmu —CHs. B 3TOT BapHaHT OCYILIECTBICHHS BKJIFOUSHBI

COeIMHEHUs, B KOTOPBIX R¢ mpeacrasisier coboit H.



16

B onHOM BapuaHTe OCyIIecTBISHHS NMpencTaBieHo coenuHerne @opmynsl (1) wnm ero conb, rae
yKa3aHHOE COeJUHEHNE MIPEACTaBIsAET COOOIL:
4-((2S,5R)-2,5-muyTin-4-(4-(tpudropmernn)penmn)nunepasus- 1 -ui)- 1 -metun-2-okco-1,2-
muruaponupuno|3,2-dmupumuann-6-kapoorutpun (1),
4-((2S,5R)-2,5-nuyTin-4-(3-(tpudropmernn)penmn)nunepasus- 1 -uin)- 1 -metun-2-okco-1,2-
muruaponupuno|3,2-dmupumMuans-6-kapOoruTpUn (2);
4-((2S,5R)-5-3Tun-4-(3-prop-4-(tpudTopmerni)penun)-2-MeTununepasus- 1 -uin)- 1 -metun-2-
okco-1,2-nuruaponupuno|3,2-d jnupumunus-6-kapobonutpu (3);
4-((2S,5R)-5-sTun-2-merun-4-(4-(rpudpropmerokcu )peHnn)nunepasus- 1 -ui)- 1 -meTuin-2-okco-
1,2-qurunporupunol| 3,2-d jmupumuana-6-kapOoHUTpII (4);
(S)-5-metun-8-(2-merun-4-(XMHONMUH-8 -1 )Iunepasus- 1 -mn)-6-okco-5,6-guruapo-1,5-
HapTupuauH-2-kapoouutpu (5);
8-((28S,5R)-4-(6-propxuHOIMH-8-111)-2,5-TUMeTHIITUIIEpa3UH- | -11)-5-MeTHI-6-0KCO-5, 6-
auruapo-1,5-nadrupuans-2-kapoouuTpu (6);

8-((25,5R)-2,5-numernn-4-(tueno[ 3,2-b Jnupuann-3-nn)nunepasus- 1 -ni)-5-metuin-6-okco-5,6-
auruapo-1,5-nadrupuans-2-kapoonutpu (7);

8-((2S,5R)-4-(mmuna3o[ 1,2-b Jnuprnazus-3-mn)-2, S-mnuMe TUINHIepa3vH- | -1i)-5-MeThi-6-0Kco-
5,6-nurunpo-1,5-nadrupunun-2-kapoonutpun (8),
(S)-5-metnin-8-(2-mernin-4-(XMHONMUH-8- 1T )TUepa3uH- | -1 )-6-okco-5,6-quruapo-1,5-
HaTupuauH-2-kapOoHuTpUI (9);
8-((2S,5R)-4-(8-6poM-0-Me THIIX MUHOJTUH-2-1J1)-2, S-AUMETHIIITUNIEPA3UH- | -1T)-5-MeTHIT-6-0KCO-
5,6-nurunpo-1,5-nadrupunun-2-kapoonurpun (10);

8-((2S,5R)-4-(n30xuHOMMH- | -11)-2, S-nUuMeTHIHIIepa3HH- | -1I1)-5-MeTHII-6-0KCO-5,6-AUruaApo-
1,5-nadpTupuann-2-kapoouutpui (11);

8-((2S,5R)-4-(4-6poMu30XHHOIMH- | -1T)-2, S-AUMeTHIITUTIEpA3UH- | -1 )-5-MeTHI-6-0KCcO-5,6-
aurunapo-1,5-napTupunus-2-xkapoonutpun (12);

8-((2S,5R)-4-(5-pTopxuHONMH-8-1I1)-2,5- AUMETHIITUIIEPa3UH- | -1iT)-5-MeTHII-6-0KCOo-5,6-
aurunapo-1,5-napTupunns-2-xkapoonutpun (13);

8-((2S,5R)-4-(3-6pommnupazono[ 1,5-almupumuans-S5-mn)-2, S-numeTninunepasus- 1 -ui)-5-
MeTUI-6-0KCc0-5,6-nuruapo-1,5-nadptupuann-2-kapoouutpun (14);
8-((2S,5R)-2,5-mumernn-4-(7-(TpudTopMeTHI ) X MFHOTUH-4- 1T )TUnIepa3uH- 1 -11)-5-Me THII-6-
0Kco-5,6-nurunpo-1,5-nadrupunus-2-xkapodonurpun (15);
8-((2S,5R)-4-(5,7-nudpropxuHONMMH-4-111)-2,5- TUMETUITTHIIEPA3HH- | -1T)-5-Me THII-6-0KCO-5,6-

aurunapo-1,5-napTupunns-2-xkapoouutpun (16);
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8-((2S,5R)-2,5-numernin-4-(xuHoNMuH-4-un)nunepasut- 1 -un)-5-mMetun-6-okco-5,6-nuruapo-1,5-
HaTupunun-2-kapobonutpuin (17);

8-((2S,5R)-4-(mmunazo[ 1,2-a|nupuans-8-mn)-2, S-nuMeTHanunepasus- 1 -ui)-5-MeTuia-6-okco-
5,6-nurunpo-1,5-sadrupunun-2-kapoonurpun (18);
8-((2S,5R)-4-(n30xuHOMMH-4-111)-2, 5-TUMETHIIHITEPA3HH- | -1IT)-5-MeTHII-6-0KCO-5,6-AUruApO-
1,5-nadpTupuann-2-kapoouutpun (19);

8-((2S,5R)-4-(6en3o[ d]okcazon-7-mn)-2,5-numernnnunepasut- 1 -ui)-5-mMeTun-6-okco-5,6-
aurunapo-1,5-napTupunns-2-xkapoouutpun (20);
8-((2S,5R)-4-(3-runpokcu-6-(TpupTopMETOKCH ) XUHOIMH-8-11)-2, 5-nuMeTHInunepasut- 1 -ni)-
5-meTun-6-okco-5,6-auruapo-1,5-napTupuans-2-kapoouutpun (21);
8-((2S,5R)-2,5-numernin-4-(2-MeTUIIX UHOJUH-8- W) TUnIepa3uH- 1 -ui)-5-MeTHi-6-0kco-5,6-
auruapo-1,5-sadrupuans-2-kapoouutpui (22);
8-((28S,5R)-4-(6-propxuHOIMH-4-111)-2,5-TUMeTHIITUIEpa3UH- | -11)-5-MeTHi-6-0KCcO-5,6-
auruapo-1,5-nadrupuans-2-kapoouuTpui (23);

8-((28S,5R )-4-(3-MeTOKCH-6-METHIX UHOIHUH-8-1I1)-2, S-TUMeTHIINHIepa3nuH- | -1i1)-5-MeThniI-6-
OKCO-5,6-nuruapo-1,5-nadrupuann-2-kapOouutpuin (24);
8-((2S,5R)-4-(6-pTopbenso[d]rnazon-2-mn)-2,5-numeTnuanunepasun- 1 -ui)-5-MeTuin-6-okco-5,6-
aurunapo-1,S-napTupunun-2-kapoouutpun (25);

8-((2S,5R)-4-(4-(4-Ppropdennn)Tuazon-2-un)-2, S-AUMETUIUTIEPAZUH- | -1JT)-5-MeTHII-6-0KCO-
5,6-nurunpo-1,5-nadrupunun-2-kapoonutpun (26); wim
8-((2S,5R)-4-(4-(4-Ppropdennin)-2-meTunTnason-S-mn)-2,5-tuMeTHIInunepa3uH- 1 -ui)-5-meTu-
6-0kco-5,6-nurunpo-1,5-nadrupunun-2-kapdonurpun (27).

HacTositiee nzobpereHne MoxeT ObITh BOTUIOLIEHO B APYTUX KOHKPETHBIX (JOpMax, HE OTCTyMast
OT €ro CYIIHOCTH WJIM CYIIEeCTBEHHBIX NMpHU3HAKOB. Hacrosiee n3oOpeTeHne OXBAaThIBAET BCE
KOMOWHAIIUY aCTEKTOB W/WJIM BAPUAHTOB OCYINECTBJICHUS M300pPETeHUs, OTMEYEHHBIX 371€Ch.
Crnenyer moHMMaTh, 4TO JIOOBIE M BCE BAPHAHTHI OCYIIECTBJICHUS HACTOSIIETO H300pETeHUs
MOTYT OBITh B3SIThI B COYETAHUU C JIFOOBIM APYTUM BapPUAHTOM HJIM BAPUAHTAMH OCYIIECTBIICHUS
IUIS OTIMCAHMSI JOTIOJIHUTEIBHBIX BAPHAHTOB OCYINECTBJICHUS. Takke cliefyeT MOHUMATh, YTO
KQXIbI OTHENbHBIA 3JIEMEHT BapPUAHTOB OCYINECTBJICHUS NpPEAHA3HAYEH Ui OOBETUHEHHS C
MOOBIMH U BCEMH APYTHUMH 3JIEMEHTAMHU JIF0OOOr0 BapHaHTAa OCYIIECTBIEHHUS AJIsi OIHCAHHUS

AOMOJIHUTECIBHOIO BapuaHTa OCYIICCTBIICHUSA.

OITPEJIEJIEHUA

OTnu4YnUTENIbHbBIE MPpU3HAKKW W TPEUMYyLICCTBA 1/1306pe'reHI/m MOTYT ObITb 0OOJIE€ TTOHATHBI
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CMeUMANNCTAM B JIaHHOW OOJNIACTH TEXHUKH IIOCJIe IMPOYTEHHUS CIENYIOIEro MoapoOHOro
ormucanusa. Crenayer NPUHUMATh BO BHUMAHHE, YTO HEKOTOPBIE OTJIMUUTENIbHBIE NPHU3HAKU
U300peTeHNsI, KOTOPBIE JUISA ICHOCTH ONFCAHBI BHIIIE M HU)KE B KOHTEKCTE OT/IEIbHBIX BAPUAHTOB
OCYILIECTBIIEHHUs, TaKXe MOryT ObITh OOBeAMHEHBl Al O0pa3oBaHMsA OJHOTO BapHaHTA
ocymectsierns. 1 Ha000pOT, pa3IudHbIe OTIMYUTEIbHBIE TPU3HAKH U300pETEHUs, KOTOPbIE AJIs
KPaTKOCTH ONHCAaHbl B KOHTEKCT€ OIHOIO BAapUaHTa OCYIIECTBJICHHUS, TaKXXe€ MOTYT OBITh
oObpenuHeHb! 1t 00pa3oBaHus UX MOAKOMOMHALMNA. BapuaHTe! ocyinecTBiieHus, 0003HAYCHHbBIE
371€Ch KaK WJUIOCTPATUBHBIE WU MPEANOYTUTENbHBIE, PEIHA3HAUYEHBI Ui WIUTIOCTPALUK, a He
JUIS1 OTPAHUYEHUS.

Ecnu 3mech KOHKPETHO HE yKa3aHO MHOE, CCBUIKH, CHENaHHbIE B €IUHCTBEHHOM YHCIIE, MOTYT
TaKXKe BKJIFOYaTh MHOKECTBEHHOE YHCJIO.

B kOHTEKCTEe TAaHHOTO NOKYMEHTa (pasza KCOSTUHEHUs! /WIN UX COJIMY» OTHOCUTCS, IO MEHBIIEH
Mepe, K OJHOMY COEAMHEHHUIO, MO MEHbIIeH Mepe, K OIHOW COJMU COEAMHEHUN WU UX
xomOuHaimu. Hampumep, coemunenust @opmyinbl (I) w/mnmm ux CONMM BKIFOYAIOT COEIUHEHUE
@opmynsl (I); nBa coenunenuss @opmyinsl (I); comp coenmnenuss @opmyisl (I); coenuHeHue
@opmynsl (I) u ogny nnm Gonee coneii coenunenuss @opmyinel (I); u aBe niam OGonee conm
coenunenust @opmyisi (1).

Ecnu He ykazaHO MHOE, MPEAnonaraeTcs, 4ro 000 aTOM ¢ HEHACBILIEHHBIMH BaJIEHTHOCTSIMH
COEPIKUT aTOMBI BOJOPO/IA, JOCTATOUHBIE JJIsl HACHIIIEHHSI BaJICHTHOCTEHA.

OmnpeneneHusi, U3NOKEHHbIE B JAHHOM JOKYMEHTE, MMEIOT MPHOPUTET HAJ OMNPEACTICHHSIMHU,
U3JIOKEHHBIMH B JIIOOOM MATEHTe, MATEHTHOW 3asBKe W/WIM NMyOJIMKALMU TAaTEHTHOH 3asiBKH,
BKJIFOYEHHOW B HACTOSIIIUI TOKYMEHT MOCPEICTBOM CCBUIKH.

Huxe mnepeuncieHsl ONpeneseHus] pa3iudHbIX TEPMHHOB, NPUMEHSEMbIX JUJIsl OMUCAHUS
HACTOSIILETO M300peTeHHsl. DTH ONpeNeNeHUs MPUMEHSFOTCS K TEPMUHAM B TOM BHJE, B KAKOM
OHH TPUMEHSIIOTCS B ONMHUCAHUM (€CTM OHU HE OrPAaHUYEHbl WHBIM OOpPa3OoM B KOHKPETHBIX
ciy4asix) JInOO MO OTAETBHOCTH, MO0 KaK 4acThb OoJiee KPYIMHOH rPYIIIbL.

Bo BceM onumcaHuM Tpynmbl U UX 3aMECTUTENN MOTYT OBITh BBIOPAHBI CIIELUATUCTOM B JAHHOM
00JIACTH 1T TTOJTY4EeHUsT CTA0MIIbHBIX (PPArMEHTOB U COSNMHEHHH.

B cootBeTcTBHE C COTJIalICHUEM, ITPUMEHACMBIM B HaHHOﬁ obmactu TEXHUKH,

—

NPUMEHSIETCS. B CTPYKTYPHBIX (OPMyJIax B HACTOSILEM JOKYMEHTE il OOO3HAUEHHUs! CBSI3H,
KOTOpaﬂ SABIIACTCSA TO"IKOI\/'1 HpI/ICOGI[I/IHeHI/Iﬂ (1)parMeHTa NN 3aMECTUTEIIA K CTPYKType su:[pa NN
OCHOBHOI1 LIENH.

TepMHHBI «TaJIo» U «TaJloTe€H» B KOHTEKCTe JaHHOTO NokyMeHTa oTHocaTes K F, Cl, Bru L
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Tepmun «unaHo» otHocurcs k rpymnmne -CN.

Tepmun «amuHo» oTHOCUTC K rpymnie -NHa.

TepmMuH «okco» oTHOcuTCs K rpymnmne =0.

B KOHTEKCTE TAHHOTO TOKYMEHTA TEPMUH KU OTHOCUTCS] K HACBHIIEHHBIM alTU(paTUIECKIM
yIJI€BOJOPOAHBIM TIPyIIaM KaK C Pa3BETBIEHHOH, TaKk U C NPSIMON LENbIO, COAEpIKaIlUM,
Hanpumep, ot 1 1o 12 atomos yraepoza, ot 1 1o 6 aToMoB yriepoaa u ot 1 10 4 aToMOB yrieposa.
ITpumMeps! alKUIBHBIX TPYII BKIOYAIOT, HO HE OrpaHu4muBaroTcs umu, Metun (Me), stun (Et),
nponui (HarpuMep, H-MPOIIII U U30MPONHIT), OyTHII (HanpuMmep, H-OyTwi1, n300yTui1, BTOP-OyTHI
U Tper-OyTHs) W NeHTUa (Hampumep, H-TIEHTHJ, H3OMEHTHJ, HEONEeHTWN), H-TeKCWI, 2-
METIJINEHTIL, 2-3TUA0yTII, 3-MeTWIneHTis U 4-merunnedtwi. Korna yucia mosBISIIOTCS B
HIDKHEM MH7ekce rnociie cuMBosa «C», HIWKHMHA HHAEKC Oojee KOHKPETHO OIpenenser
KOJIMYECTBO aTOMOB YIJIEPOJa, KOTOPOE MOXKET COAaep:kaTh AaHHasa rpynna. Hanmpumep, «Ci-s
KWy 0003HAYAeT AJNKWIIbHBIE IPYIIBI C MPSMOW M PAa3BETBICHHOW LIEMbIO, COIEpPIKALINE OT
OJIHOTO JI0 YETBIPEX aTOMOB YIJIEPOa.

B KOHTEKCTe NAaHHOTO MOKYMEHTa TEPMHUH «(PTOPAJKWI» TNpeJHa3Ha4deH Uil BKIIOYSHUS
HACBILIEHHBIX aMn(paTHIeCKUX yrIIEBOJOPOAHBIX TPYII KaK C Pa3BETBICHHOH, TaK M C MPSIMOM
LENbI0, 3aMELICHHBIX OAHUM uian Oonee aromamu ¢ropa. Hampumep, «Ci-4 ¢ropankumm
npenHaszHadeH st BkrodeHus Ci, Ca, Cs u C4 aKUIIBbHBIX TPYIII, 3aMEIIEHHBIX OTHUM WK OoJiee
aromamu  ¢rTopa. TunuuHple mnpUMepbl (TOPANKUIBHBIX TPYII BKJIIOYAIOT, HO HE
orpannuuBatotcs umy, -CFs u -CH,CFs.

TepMuH «rUAPOKCHANKIID BKJIFOYAE€T HACBILEHHBbIE aJKUJIbHBIE TPYIIbI KaK C Pa3BETBICHHOM,
TaK ¥ C MPsIMOH LIENbIO, 3aMeIleHHbIe OTHOM min OoJiee TUIPOKCUIIbHBIME Tpyinamu. Hampumep,
«ruapokcuankum Bkimodaer -CH2OH, -CH2CH20H u C1.4 ruapokcuanku.

TepMuH «ajKkeHWI» OTHOCUTCS K YIJIEBOAOPOAHOMY PaAMKaly C IMpPsIMONM WM pa3BETBJICHHON
LENbIO, cozepskaleMy OoT 2 1o 12 aToMoB yriepoaa M, MO MEHbLIEH Mepe, OIHY YIJepo.-
yIIepOAHYIO ABOMHYIO CBsI3b. IIprMepr! Takux IpyI BKIOUAOT 3TeHW win ajuui. Hanpuwmep,
«Cz.6 ankeHWT» OOO3HAYAET ANKEHWIbHbIE TPYNIBl C NPSIMOH U Pa3BETBICHHOW IETbIO,
cojiepskaliye OT BYX A0 LIECTH aTOMOB yIJIepo/a.

TepMuH «anKUHWI» OTHOCUTCSI K YIJI€BOJOPOAHOMY paguKaly C MpPsIMONM WM pa3BETBJICHHOMN
LENbIO, conepskameMy OoT 2 a0 12 atoMoB yriepoaa M, MO MEHbLIEH Mepe, OIHY YIIepo.-
yIIepoAHY0 TpoiHY0 cBs3b. [Ipumepsl Takux rpynn BkiarouaroT 3TuHUI. Hampumep, «Cis
ATKMHID 0003HAYaeT aJKHHHWIbHBIE TPYIIBI C MIPSIMOI U Pa3BETBJICHHON IIETIBIO, COEpIKaIlne
OT ABYX J10 IIECTH aTOMOB yIJIepoJa.

B koHTEKCTE AAHHOT'O JOKYMEHTA TCPMUH KIUKIJIOAJIKWUID> OTHOCUTCA K I'PYIIIE, o6pa303aHH01‘/'1 us3
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MOJIEKYJIbl HEapOMATHYECKOT0 MOHOLMKIMYECKOrO0 WM TMOJULHUKINYECKOrO YIIIEBOJOPOaa
NyTeM YIaJeHHss OJHOrO aTOMa BOAOPOAA OT HACBHIEHHOrO KOJBLEBOTO aTOMa yYIIepona.
TunugHable TpPUMEPHl LMKIOAJKWJIBHBIX TPYII BKIKOYAOT, HO HE OrPAHUYMBAIOTCS HMH,
LIKJIONPOINJ, LUKJIONEHTHSI M muKiorekcwl. Korma ducna mosBISIOTCS B HIDKHEM HHIIEKCE
nocine cuMmBoia «C», HWKHMH HMHIEKC Oojiee KOHKPETHO OIpenenseT KOJHYECTBO aTOMOB
yriepoaa, KOTOpPO€ MOXET COAep)kaThb HaHHas LHKJIoankuibHas rpynma. Hanpumep, «Cs—
LIKJIOAIKUID 0003HAYaeT LINKJIOAKUIIBHBIE TPYIINbI C OT TPEX 10 MIECTH aTOMaMH yIepoa.

B KkoHTEKCTE MaHHOrO JOKYMEHTa TEPMUH «(DTOPLUKIOANKWI) MPEIHA3HAYEH I BKJIIOUYEHHS
LIMKJIOAJIKUIIBHOM MPYTIIbI, 3aMEeIeHHOW OJJHUM UM OoJiee aromamu (Topa.

B koHTekcTe MaHHOrO NOKYMEHTa TEPMUH «aJIKOKCH» OTHOCHUTCSI K QJKHJIBHOW TpYIIIE,
NPUCOEANHEHHON K UCXOHOMY MOJIEKYJISIPHOMY (parMeHTy uepe3 aTOM KHCJIOPOAa, Halpumep,
k Metokcurpymre (-OCH3). Hanpumep, «Ci-3 ankokcn» 0003Ha4aeT aTKOKCUIPYIIIBI C OT OAHOTO
710 TPEX aTOMaMH yTrieposa.

Tepmunsl «dropankokcn» u «-O(PTOpankiI)» MPEeACTaBIAOT cOO0H (TOPATKMUIBHYIO TPYIILY,
KaK ONpEeNeNeHO BbIle, MPUCOSOUHEHHYI dYepe3 KuciopoaHywo cBs3b (-O-). Hanpuwmep,
npenmnosaraercsi, 4to «Ci—4 GTOpaNKOKCHy NpeAHa3HaueH Ul BKIFOUEHHs (PTOPATKOKCUTPYII
Ci, Cy, C3uCy.

TepMuHBI «KapOOLMKIIO», «KAPOOIMKINIECKUIY» HITH «KapOOLMKIIMIBHBII MOTYT MPUMEHSTHCS
B3aMMO3aMEHSIEMO U OTHOCSITCS K LIUKJIMYECKIM IPYTIIaM, COAePIKALIUM, 10 MEHbILEH Mepe, OIHO
HACBIIEHHOE WJIH YaCTHYHO HACHIIIEHHOE HEAPOMATHIECKOE KOJIBLIO, I7I€ BCE aTOMbI BCEX KOJIEL]
npeacTaBisiIoT cobol yriepon. KapOounkinueckoe KOJbIO MOKET OBbITh HE3aMELICHHBIM WU
MOXKET COAepKaThb OAWH WM Oojiee 3aMeCTUTENed B 3aBUCHMOCTH OT BaJICHTHOCTH. Takum
00pa3zom, TepMHUH BKJIFOYAET HEAPOMATHUECKUE KOJIbLIA, TAKUE KaK, HATIPUMED, LIUKJIOAJIKHIIbHBIE,
LMKJIOAIKCHWIbHbIE W [HUKJIOAJKUHIJIbHBIE  KOJbIa.  TWNUYHbIE  OWIMKINYECKHE
KapOOLMKJIWIbHBIE  TPYNIbl  BKJIIOYAOT  WHAAHWI,  WHACGHWI,  IUTHAPOHA(TAIECHWUI,
TeTparuapoHadTeHI, TeKkcaruapoHadTaIeHnI, OKTaruApoHapTaNIeHII, 1eKaruapoHadTateHu,
OWIMKJIOTeNTaHUI, OUIMKIIOOKTAHIIT U OULIUKJIOHOHAHWIT.

B xoHTEKCTE TaHHOTO OKYMEHTa TEPMHH «apUi» OTHOCUTCS K TPYIIE aTOMOB, 0Opa30BaHHBIX
U3 MOJIEKYJIbI, COIepIKaLe apoOMaTHYECKOe KOJIbLO (KOJNbLA), MyTeM yJAJIeHUS] OJHOTO aToMa
BOJIOPOZA, KOTOPBIA CBsI3aH C apPOMATHYECKHM KOJBIOM (KOnbLaMH). TUNHYHBIE MPUMEPHI
APWIIbHBIX TPYMI BKIFOYAIOT, HO HE OTPAaHUYMBAIOTCS MMH, (peHWT M HapTaleHWI. ApHIIbHOE
KOJIBIIO MOJKET OBITh HE3aMELIEHHbIM WJIM MOJKET COZEpKaTh OAMH WM Oojiee 3aMecTUTeNed B
3aBHCHUMOCTH OT BaJIEHTHOCTH.

B koHTeKCTe TaHHOTO JOKYMEHTA TEPMHH «OSH3WI» OTHOCHUTCS K METHUJIBHOH TPYIIE, B KOTOPOU
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OVH M3 aTOMOB BOAOPOAA 3aMeHEH (eHWIbHOW rpynmoil. PeHMIbHOE KOJNBLO MOXKET OBITh
HE3aMELICHHbIM WJIM MOXKET COZAEp’KaTh OAMH MM Oojiee 3aMecTUTeNell B 3aBHCUMOCTH OT
BAJICHTHOCTH.

Tepmun «rerepoarom» otHocutcs k kuciopony (O), cepe (S) u azory (N).

TepMUHBI  «TE€TEPOLUKIIO», TE€TEPOLUKJIMYECKUN» WM  (TE€TePOLUKINIbHBIN»  MOTYT
MPUMEHSATBCA B3aUMO3aMEHSIEMO U OTHOCATCA K LUKJIMYECKUM TPYINaM, COAEpKalluM, IO
MEHBIIEH Mepe, OJTHO HACBIIIEHHOE WX YaCTUYHO HACBIIEHHOE HEAPOMAaTHYECKOe KOJIbLO, U Te
OJIHO MM OoJiee KOJel| COAEPIKUT, IO MeHbLIel Mepe, oauH rerepoatoM (O, S wnu N), npu 3ToM
YKa3aHHOE KOJIbLIO, COJAEp:Kalllee TIeTepoaToM, MPEANOYTUTEIbHO COoAaepkut or 1 no 3
reTepoaToMOB, He3aBUCUMO BbiOpaHHbIX U3 O, S n/unmu N. KonbLo Takoli rpynmsl, coaepskamieit
reTepoaToM, MOXKET COlePKaTh OMH WM /IBa aTOMa KHCJIOPOJA UJIHM CePbl W/ UM OT OAHOTO A0
YeThIPEX aTOMOB a30Ta MPH YCJIOBHHU, YTO OOIIee YHCIIO reTepOATOMOB B KJKAOM KOJIbLIE PABHO
4eThIPEM WJIM MEHEE, U NOMOJHUTENBHO MPHU YCIOBHUH, YTO KOJIBLO COAEPIKUT, 10 MEHBIIEH Mepe,
OJIFH aTOM YIJiepozia. ATOMBI a30Ta U CEPbl MOT'YT ObITh HEO0A3aTEIbHO OKUCIIEHBI, K aTOMBI a30Ta
MOT'yT OBITh HEOOS3aTEIbHO KBATEPHU30BAHbL | €TepOLMKIOrpynna MOXeT ObITh IPUCOSANHEHA
K JI00OMy JOCTYIHOMY aTroMy a30Ta WM yIjepoaa. [ eTeponMKIOKONBIO MOXKET OBITh
He3aMeIeHHbIM WM MOXKET COAepKaTb OJUH HIIM OoJjiee 3aMeCTHTeNell B 3aBUCHMOCTH OT
BaJICHTHOCTH.

TunuuHple MOHOIMKJIMYECKUE TIeTePOLUKIMIbHbIE TPYNNbl BKJIIOYAIOT MUPPOIUINHIII,
UMUJA30JMHIWI,  OKCA30JUAWHUI,  W30KCA30JIMHWI, THA30JIUAMHWI,  HW30THA30JUINHMUIL,
TeTparuapoypaHuiI, MUNEPUANHII, MTUTIEPAZUHII, 2-OKCOMHUIIEPAZHHIII, 2-OKCOUITEPHINHUIL,
2-OKCOMUPPOJIOANHWI, 2-OKCOA3€MUHWI, a3€MUHWI, 4-NUNEPUAOHUJ, TeTpParuapONUupaHu,
MOPGONMHHUI, THAMOPGOIUHWI, THaMOpdomuHuICyIbdokcun, TuaMmopdonuHUICyIbhoH, 1,3-
JUOKCOJIaH, TeTparuapo-1,1-auokcoTnennn, ITUruApON30NHONNUI U TETPArUAPOX UHOJIUHHUIL.
TepMmun «rerepoapui» OTHOCUTCS K HE3aMEIIECHHBIM U 3aMELICHHBIM apOMaTUYECKUM IPYIIIaM,
KOTOpBIE Conepskar, mo MeHbiued mepe, onuH rerepoaroM (O, S wmu N), Mo MeHblIeH Mepe, B
OIHOM M3 KOJIell, IIPU 3TOM YKa3aHHO€ KOJbBLO, COAEpIKaLlee reTepoaToM, MPEaNOYTUTENBHO
comepxut 1, 2 wum 3 rerepoatoma, He3aBUCUMO BbIOpaHHbIX U3 O, S n/mnu N. Kaxknoe koibuo
reTepoapwIbHON IPYIIBL, COAEp:Kalllee reTepoaToM, MOXET COAepkKaTb OJMH WJIM [1BA aTOMa
KHCJIOPO/Ia WJIH CEPhI H/IITH OT OJHOTO JI0 YEThIPEX aTOMOB a30Ta MPH YCIOBUH, YTO 00IIee YUCIO
reTepoaToOMOB B Ka)KJIOM KOJIBLIE PABHO YETBIPEM HJIM MEHEE, U KAKI0€ KOJIbLO COAEPKUT, MO
MEHbIIEN Mepe, OAUH aTOM yriepoaa. S-14-4jeHHble reTepoapuiibHbIE TPYIIIbI BKJIHOYAKOT S- WIH
6-4JIeHHbIE MOHOLIMKIIMYECKHUE TeTepoapuiibHble Ipymmbl, 9- win 10-uieHHble OUIMKINYEeCKHe

rerepoapwibHble rpynnbl W 11-14-uneHHblE TPULMKINYECKHUE TE€TEPOAPUIIBHBIE TPYIIIBL.
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KonpeHncupoBaHHBIE KONbLA, 3aBEPINAIOIINE OWIUKIMYECKYI0 TPYNIy M TPULUKIHYECKYIO
reTEPOAPWIIbHYIO TPYIINY, SIBISIOTCS aPOMATHUYECKUMH W MOTYT COAEpPKaTh TOJBKO aTOMBI
yriaepoaa. ATOMBI a30Ta U CepPbl MOTYT OBbITh HEOOS3aTENIbHO OKHCIICHBI, 1 aTOMBI a30Ta MOTYT
ObITh HEOOs3aTeNIbHO KBATEPHU30BAHbL. BHIMKINYECKHE M TPULMKJINYECKHE reTepOapHiIbHbIC
IPYIIBl AOJDKHBI BKIIKOYATh TOJBKO apOMAaTHUYECKHE KOJbIA. | eTepoapuiibHasi Tpymma MOKET
OBITH TpUCOENMHEHa K JIIOOOMY JOCTYIMHOMY aTOMy a30Ta WM yriepoja JIoOOro KoJjbla.
I'etepoapumbHas KOJbIEBass CUCTEMA MOXKET ObITh HE3aMELIEHHON WJIM MOXKET COAEepKaTh OAUH
wu Oonee 3aMeCcTUTeNeH.

TunuuHble MOHOLMKJIMYECKHE TeTepOaAPHIIbHbIE TPYIIbI BKIOUYAIOT MUPPOJIHI, MHPA3OJIHIL,
NMPA30JUHIWI, UMUAA30JIMII, OKCA30JIMI, U30KCA30JIMII, THA30JIWI, THAJUA30JIWI, U30THA3O0IIMI,
bypanmn, THOQEHWN, OKCAAUAZOIWI, THPUAUHWII, THPA3UHWI, MUPUMHIUHWI, TUPUAA3UHUI U
TPUA3HHUII.

Tunuunble OMIMKINYECKHE TeTepOapuIbHbIE TPYIIbI BKIOYAIOT HHAONWI, OEH30THA30JIHII,
OeH30a1OKCOMMI, OeH30KCAa30MI, OEH30THEeHWJ, XWUHOJHMHWI, TETParuApOU30XUHOIMHIIL,
W30XUHOJMHWI, O€H3UMHUAA30J M, OSH30MUPAHIII, MHAOIM3UHUI, OeH30(ypaHHUJ, XPOMOHHII,
KyMapuHII, OEH30NMPaHIII, LHHHOIUHHII, XUHOKCAIMHHJI, HHIA30JIMII U ITUPPOJIOTHPHIIIL.
TunuvHbIe TPULUKINYECKHE TeTePOAPUIIbHBIE TPYIIbI BKIIOYAIOT AKPUIAUHII, OSH30XMHOJIUHHI,
OeH30M30XMHOJIMHWI U O€H30HA(D TUPUIUHIIL.

@paza «papmManeBTUYECKH TPUEMJIEMBIH» TNPUMEHSETCS 374eCh sl  OOO3HAYeHHsS] Tex
COEIMHEHUH, BELIeCTB, KOMITO3ULIUI H/HITH JIEKAPCTBEHHBIX (POPM, KOTOpBIE, B paMKax 3/IpaBOro
MEIULIMHCKOTO CY KAEHHUSI, SIBIISIFOTCS TMOAXOMALIMMH ISl PUMEHEHHUS] B KOHTAKTE C TKAHSIMHU
YeJIOBEKAa U JKUBOTHBIX O€3 Ype3MEpPHOH TOKCHYHOCTH, Pa3IPAKEHHs], aJUIEPTHYECKON PEeaKIiu
WIH JpYyrodl mnpoOieMbl WM OCJIOXXHEHHs, COOTBETCTBYIOIIMX pPa3yMHOMY COOTHOLICHHIO
TMOJTb3a/PUCK.

Coenunenuss @opmynbl (I) mMoryT oOpa3oBbIBaTH COJIM, KOTOPBIE TakK:Ke BXOIST B 00BEM
Hacrosero nzobperenus. Ecim He yka3aHO HHOE, IOPa3yMeBAETCsl, YTO CChLUIKA HA COSAMHEHUE
10 U300PETEHNIO BKIIIOYAET CCUIKY Ha OJHY Wit Oosee ero coneil. Tepmun «conb(n)» 0003HadaeT
KUCJIbIE W/WJIN OCHOBHBIE COJIM, OOpa3OBaHHBbIE C HEOPTaHHYECKUMHU W/MIM OPTaHUYECKUMHU
KHCJIOTAMU M OCHOBaHUsIMH. KpoMme TOro, TepMUH «COJIb(M)» MOMKET BKJIOYATh LIBUTTEP-HOHbBI
(BHYTpeHHHE CONH), Hampumep, korma coenuHeHue Dopmynbl (I) comep:kUT Kak OCHOBHBIM
(parmMeHT, TakoW Kak aMHHOBOE, MM MHPUAMHOBOE, WM HMMHAA30JIbHOE KOJBLO, TaK H
KUCJIOTHBIN ()parMeHT, Hampumep, KapOOHOBYIO KHCJIOTY. [IpeamouTUTeNbHBIMU SIBJSIFOTCS
(hapMaLieBTHUECKH TTpHEeMIIEMbIe (TO €CTh, HETOKCHYHBIC, (PU3HOJIOTHYECKH MPUEMIIEMbIE) COJIH,

TAKHUE KaK, HANMPUMEP, NPUEMIIEMBIC COJIM MCTAJIJIOB U aMHWHOB, B KOTOPBIX KATUOH HE€ BHOCHUT
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3HAYUTEIBHOTO BKJIQJIa B TOKCHYHOCTh WJIM OWOJIOTHYECKYI0 aKTUBHOCTH conu. OmHAKO MOTyT
OBITH MOJIE3HBI M IPYTHE COJIH, HAIIPUMEP, HA CTANSX BBIACIEHUS HIIH OYMCTKH, KOTOPBIE MOTYT
NPUMEHSTBCA BO BpPEMs NOJYYEHHs M, TaKUM 00pa3oM, pacCMaTpUBAIOTCS B paMKax oObema
usooperennst. Conu coenunennit @opmynbl (I) Moryt ObiTh OOpa3oBaHBI, HAMPHUMEpP, MyTEM
B3auMozeiicTBus coennHernss @opmyibl (I) ¢ HEKOTOPBIM KOJINYECTBOM KHUCIIOTHI UM OCHOBAHUS,
TaKUM KaK 5KBUBAJIEHTHOE KOJIMYECTBO, B CPEAE, TAKON KaK Cpena, B KOTOPOM OCAIKU COJEN WU
B BOJIHOH cpezie ¢ mocieaAyoueit Tnopuin3aei.

IIpumepHBIE CONMU MPUCOENUHEHHS] KUCIOTHI BKJIIOYAIOT alleTaThl (Hampumep, oOpa3yroIuecs ¢
YKCYCHOH KHCJIOTOM WM TPUTAJOT€HYKCYCHOW KHCJIOTOM, Hampumep, TpUPTOPYKCYCHON
KUCJIOTOM), aaumnaThl, aJbTUHATBHL, acKopOaThbl, acmaptatbl, OeH30aThl, OEH30JCYJb(OHATHI,
oucynbdarsl, Ooparsl, OyTuparsl, LUTPATHI, Kam¢oparsl, Kampopcynb(oHaThI,
LIMKJIOTICHTAHIIPOIIMOHATHL, JAUTIIFOKOHATBI, JOAeUMICYIb(aTel, 3TaHCyNbGOHATHI, (ymaparsl,
TJTIOKOTeNITAHOATHI, IHLepodochaTsl, reMUCyIb(aThl, FeNTaHOATbI, TEKCAHOATDI, THAPOXJIOPHUIIBI
(oOpa3oBaHHbBIE C XJIOPUCTOBOIOPOAHOM KUCIIOTOM), THAPOOpoMuUIbI (00pasoBaHHbIE ¢ OPOMUAOM
BOJIOPOAA), THUAPOUONUABI, MayneaThl (0Opa3oBaHHBIE C MAJIEMHOBOW  KHUCJIOTOM), 2-
T'HAPOKCUITAHCYJIB(OHATDI, JIAKTATHI, METAaHCYJIb(GOHATH! (00pa3oBaHHbIE C METAHCYJIb(HOHOBOM
KUCIIOTOW),  2-HapTaNMHCYIb()OHATBI, HUKOTHUHATBHI, HUTPAThl, OKCAJAThl, MEKTHHATBHI
nepcynbdarsl, 3-peHmnponuoHaTsl, Gocdarhl, MAKPATHI, MABAIATHI, TPOMHUOHATHI, CaJTUIIMIIATHI,
CYKLIMHATBHI, CyJb(aThl (Harpumep, 0Opa3oBaHHbIE C CEPHOM KUCIOTOMN), CyIb(QOHATHI (HATpUMep,
YIOMSIHYTBIE 37€Cbh), TAapTPaThl, THUOLMAHATHI, TOJYOJICYJIb(OHATHL, TAaKHE KaK TO3WJIATHI,
YHIEKAHOATHI U TOMY TOAO0HOE.

[TpumMepHBIE OCHOBHBIEC COJIM BKJIFOYAIOT COJIM AMMOHHS, COJIU INEJIOUYHBIX METaJIOB, TAKUE KaK
COJIM HATPUS, JINTHS U KAJHS, COJU INEJOYHO3EMENIbHBIX METAJJIOB, TAKHE KaK COJIU KaIbLUS U
MarHusi, coiu Oapwisi, IIMHKA U QJOMHUHUS, COJIM C OPraHUYEeCKMMH OCHOBaHHUSIMHU (Hampumep,
OpPTaHUYECKUMHU aMHUHAMH), TaKHe KaK TPUAIKUJIAMUHBL, TaKHe€ KaK TPUSITUJIAMHUH, MPOKAUH,
nubensmnamut,  N-OeHsui-B-¢penstmnamun, 1-apenamun, N, N'-muOeH3UIITUICHIUAMIH,
nerunpoadbueTniaaMuH, N-3THIMUNEPUANH, OSH3WIAMIH, THIHUKIOTEKCHIIAMUH WIH aHAJIOTHYHBIE
(apmMarieBTHYECKH MPHEMJIEMbIE AMUHBI 1 COJIM C aMUHOKHCIIOTAMH, TAKIMH KaK apTHHUH, JIU3UH
u ToMy nonoOHoe. OCHOBHBIE a30TCOAEPIKAIINE TPYMITBI MOTYT ObITh KBATEPHH30BAHBI TAKUMHU
areHTaMHy, Kak HU3LINE aJKUJITaJIOTeHHUIbI (HAapuMep, METUJI, STHJI, IPOMUI U OyTHIXJIOPUIBL,
OpoMuabl Y HMOAMIBI), IUANKWICYIb(AThl (HAIPUMEp, IUMETHJ, MAWSTHI, AUOYTHI W
IaMUIICY b aThl), TAJIOTeHUABl C JJIMHHON LENblo (HampuMep, AW, JIAYPHJ, MUPUCTHI U
CTEAPUIIXJIOPUIBL, OpPOMHIbI ¥ HOAMIBI), AapPAJKIJITaJOreHuApl (Hampumep, O€H3WI U

densyTrnOpoMuabl) W napyrue. llpeanodTHTENnbHbIE CONMH  BKJIKOYAKOT MOHOTHIPOXJIOPUI,
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runapocysibdar, MerancyabpoHat, pochar Ui HUTPATHBIE COJH.

Coenunenns @opmyiiel (I) MOTyT OBITH IPEICTABICHBI B BUIE aMOP(HBIX TBEPIbIX BEIIECTB HJIH
KPHUCTAJUTMYECKUX TBEPAbIX BewecTB. JIMopunmmzanuss MOXKET NPUMEHSTBCA UIS MOJYYEeHUs
coennneHuit @opmynsl (I) B Bume TBEpIOrO BEIecTRa.

Kpowme Toro, cneayer npuHATH BO BHUMaHHE, YTO COJIbBATHI (HAIIPUMED, TUAPATHI) COEAUHEHUI
@opmynel (I) Takke BXOAAT B 00beM HacTosmero nzodpereHus. TepMHH «CONbBAT» O3HAYAET
¢usnueckyro accouuanuto coenuHenuss Popmyner (I) ¢ onmHoit wim Oojee MoJeKyJaMu
PacTBOPUTENS], OPTAaHMYECKOTO WJIM HEOPTaHUYECKOro. Jta (pu3nveckas acCOLHAlUs BKIIIOYAET
BOJIOPOHYIO CBsI3b. B HEKOTOPBIX CiTyuyasix COJIbBAT BO3MOXKHO BBIIETINTh, HAIIPUMED, KOTTIa OTHA
unu Oosee MOJIEKYJT PACTBOPUTENS BKIFOYEHBI B KPUCTAIUTMYECKYIO PEIIETKY KPUCTAJUINYECKOTO
TBepaoro BemecTBa. «CobpBaT» BKIIOYAET KaK COJNBBATHI B (pa3e pacTBOpa, Tak U BbIIEIsSIEMbIe
conbBaThl.  [IpuMeppl  CONMBBATOB  BKJIIOYAKOT  TUAPATHL,  3TAHONATBI,  METAHOJATHI,
W30MPONAHOJIATh, COJbBATHl C ALETOHUTPHJIOM U COlbBaThl ¢ 3TwinaneraroM. CrocoObl
COJIbBATALIUU U3BECTHBI B TAHHOH 00JIACTH TEXHHUKH.

Paznuunble (OpMBI POSIEKAPCTB XOPOLIO U3BECTHBI B TaHHOH 001acTH U onucanbl B Rautio, J. et
al., Nature Review Drug Discovery, 17, 559-587 (2018).

Kpowme Toro, coequnenns @opmyus (I) mocie ux nosy4eHust MOTyT OBITh BBIIENIEHBI U OUUINEHBI
IUISL TIOJYYEeHUS] KOMITO3ULIMH, COAEpIKallel KOJIMYEeCTBO MO Macce, pABHOE WJIM IMPEBbIIIAIOIIee
99% coenunenust @opmyinbl (1) («mpakTHYECKH YUCTOEY), KOTOpasi 3aTeM MPUMEHSETCS WU
COCTABJIIETCSI, KaK OIMHUCAHO B HACTOSIIEM JOKYMEHTe. Takue «IPaKTHYECKU UHUCTHIE»
coenuneHust @opmyisl (1) Takke pacCMaTpUBAKOTCS 31€Ch KaK YaCTh HACTOSIIIErO U300 PETeHHUSI.

«CtabunbHOE COeAMHEHUEe» U «CTaOWJIbHAS CTPYKTypay NpeIHA3HAYEeHbl Uil OOO3HAYCHUS
COEIMHEHUs], KOTOPOE SIBJISIETCS JOCTATOYHO YCTOHYMBBIM, YTOOBI BBIAEPKATb BBIIEJICHUE N0
NOJIE3HOH CTEMEeHU YHCTOTHhI M3 PEAKLMOHHOW CMECH M MPUTOTOBJICHHE B BHIE 3(PPeKTHBHOrO
TepaneBTHUECKOro areHra. Hacrosimee w300peTeHne MpeaHa3HAUYEHO Ui  BOIUIOIIEHHS
CTa0MJIbHBIX COEUHEHHH.

«TepanesTuueckn 3¢ (HEKTUBHOE KOJUYECTBO» MPEOHA3HAYEHO IJIsl BKJIFOUEHUS KOJIMYECTBA
COEMHEHUS 10 HACTOSIIEMY H300PETEHHIO OTACNBHO, WIIA KOJTHYECTBa KOMOMHALINY 3asIBJICHHBIX
COEMHEHUH, WJIN KOJUYECTBA COENUHEHHsS IO HACTOSALIEMY H300pPETeHHI0 B KOMOWHAIUH C
IPYTUMH aKTUBHBIMU HHIPEAHEHTaMH, 3(PQPEKTHBHOTO IJIsI AEHCTBUS B KayecTBE MHTUOHMTOpA
DGKo w/mmm DGKE, wnu 3¢¢eKkTUBHOro Ayl JIeYeHUS WIH NPENyNpeKIeHHUs BUPYCHBIX
uHQEKIUA 1 nponudepaTHBHBIX HAPYLICHUH, TAKUX KaK Pak.

B KkOHTEKCTE MaHHOrO JOKYMEHTAa TEPMHUHBI «JICUEHHE» WIH «TEPANHs» OXBATBHIBAIOT JICUCHUE

OOJIE3HEHHOTO COCTOSIHUSI Y MJICKOIHUTAIOIIEr0, B YaCTHOCTH, y 4YeJOBeKa, W BKJIKOYaer: (a)
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NpeaynpexIeHne BOSHUKHOBEHUST OOJIE3HEHHOTO COCTOSIHUS Y MJIEKOIUTAOLIETO, B YACTHOCTH,
KOTIa TaKOe€ MJIEKOITUTAIOLIEe IMPENPACIIONOKEHO K OOJE3HEHHOMY COCTOSHHIO, HO €IIe He
OUArHOCTHPOBAHO Kak umeromiee ero, (b) mHruOupoBaHue OOJNIE3HEHHOTO COCTOSIHUS, TO €CTb,
KyNUpPOBaHUE ero pasButws, w/wim (c) obnerdyeHue OONE3HEHHOTO COCTOSIHUS, TO €CTh,
BBI3BIBAHHE PErpeccUi OOJIE3HEHHOTO COCTOSHHSL.

IIpennonaraercs, 4TO COECAWHEHHUS IO HACTOALIEMY H300PETEHUIO BKIFOYAIOT BCE H3OTOIIBI
aTOMOB, BCTPEYAIOINNECS B COCAUHEHHUSAX IO HACTOSIIEeMy H300peTeHH0. M30TOombl BKIIOYAKOT
aTOMbl, MMEIOIINE OAMHAKOBBIM aTOMHBI HOMEp, HO pa3Hble MacCOBbIe yucia. B kadecTse
o01mero npumepa u 0e3 orpaHUYEHHs1 U30TOIBI BOAOPOAa BKIto4aroT aertepuii (D) u tpuruii (T).
W3orone! yrnepoaa skmoydaioT °C u “C. Coenunenus no u300peTeHuIo, MeyeHble H30TONaMH,
KaK MPaBUJIO, MOTYT OBITh MOJIy4EeHbI MyTEM OOLIETPUHSITHIX METOIUK, U3BECTHBIX CIIELIMATHCTAM
B JAaHHOHW 00NacTH, WM CHOCOOOB, AHAJOTHMYHBIX ONUCAHHBIM B HACTOSINEM AOKYMEHTE, C
NPUMEHEHUEM COOTBETCTBYIOIIEIO pEeareHTa, MEUYEHHOrOo H30TOINAaMH, BMECTO HEMEYEeHOro
peareHTa, MPUMEHSIEMOr0 B APYTUX CIIyUasx.

Coenunenust B coorBercTBun ¢ @opmynoit (I) w/umm nx papmauneBTHYECKH MPUEMIIEMbIE COJIH
MOTyT OBITH BBEAEHBI JIIOOBIMU CIOCOOAMHM, MOAXOINSAIIUMH ISl COCTOSIHUS, IMOIJIEIKAIIEro
JICYCHHIO, KOTOPOE MOXKET 3aBHCETh OT HEOOXOOUMOCTH JICYEHHsT B KOHKPETHOM MECTEe WJIH
konuuecTBa coenuHerust @opmyiel (1), KOTOpoe HEOOXOTUMO BBECTH.

JlaHHOe M300peTeHre TaKKe OXBATHIBAET KJIacC (papMalleBTUYECKHX KOMIO3HMLIUH, COAePKALTIX
coequHenne Dopmyinsl (I) w/unu ero papmaneBTHYECKH NMPUEMIIEMbIE COJIU U OIUH WK OoJee
HETOKCUYHBIX, (papMalleBTU4YEeCKH TpPHEMJIEMbIX HOCHTENeH, Wuiu pa3daBuTenel, u/wimm
aIbIOBAHTOB (COBMECTHO MMEHYEMBIX B HACTOSIIEM JTOKYMEHTE «BEIIECTBAMU-HOCHTENSIMUY) H,
IPH JKEJTaHUH, APyrue akTuBHbIe HHrpenreHTol. Coenunenus @opmyiisl (I) MOTYT OBITH BBEIEHBI
JFOOBIM TIOAXOMAIINM IyTEM, MPEANOYTHTENBHO, B (hopMe (hapMaleBTHUECKON KOMITO3UIIHH,
aNanTHPOBAHHOW K TaKOMy NyTH, U B 103€, 3()(EKTUBHON I MPEnrnoysaraeéMoro JICYCHHUS.
CoenuHeHUsT ¥ KOMITO3UIIMK TI0 HACTOSIIEMY H300PETEHHIO MOTYT OBITh BBEIEHBI, HATIPUMED,
NePOPANIbHO, Yepe3 CIM3UCTYIO OOOJIOYKY HJIM MapeHTEePAbHO, BKIIKOYAsl BHYTPHCOCYAUCTOE,
BHYTPUBEHHOE, BHYTPHUOPIOIIMHHOE, TOAKOXKHOE, BHYTPUMBIIIEYHOE W HWHTPACTEPHAIbHOE
BBEIIEHWE B BHIE CTAHIAPTHBIX JIEKAPCTBEHHbIX (OpM, comepsKaiux OOINENPUHSITHIE
dapMalieBTHUECKU  TMpUEMJIEMble  HOCHUTENH,  aabIOBaHTBI HW  cpeabl.  Hampumep,
(apMareBTHYECKUIT HOCHUTENIb MOXKET COAep’KaTh CMeCh MAaHHHWTA WM JIAKTO3bl U
MHUKPOKPHUCTALTHYECKOH LEeJUTF0I03bl. CMECh MOXKET CONepIKaTh JOTIOJHUTEIbHBIE KOMITOHEHTHI,
TakMe KaK CMasbIBaIOIIMN areHT, TO €CTh, CTeapaT MarHus, W areHT Uil YJIy4IIeHUs

pacmagaeMoCTH, TaKOH Kak KpocrmoBUAOH. CMeCh HOCUTEIS i CMa3bIBAIOIIETO areHTa MOKET OBITh
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MOMEIIEHa B JKEJIATHHOBYIO KaICyJly HWJIM CIIPpeccoBaHa B Buae TabyeTku. DapmarieBTHUECKAs
KOMIIO3HIIHSI MOKET OBbITh BBEJIEHA, HAIIPUMED, B BUJIE MEPOPANIbHO JIEKAPCTBEHHON (POPMBI HITH
uHpy3un.

Jist mepopabHOTO BBEeNeHUs (hapMalieBTUYeCKasi KOMITIO3HULIUS MOKET ObITh B (hOpMe, HAIIPUMeED,
TaOJIETKH, KAICYJIbl, SKUIKOH KAmCyJbl, CYCHEH3UU WIH KUAKOCTH. DPapMameBTHYECKYIO
KOMITO3ULIMIO MPEANOYTUTEIbHO M3TOTABIMBAIOT B BUAE €AUHULBI JO3UPOBAHUS, COAEpIKaLIeit
OTpenesieHHOe KOJMYEeCTBO AaKTUBHOrO HHrpeawenta. Hampumep, ¢dapmaneBTudeckast
KOMIIO3UIMSI MOXeT OBbITh TpEeACTaBiieHa B BuAe TaOJIETKU WIM KamCyJibl, conxepskameit
KOJINYECTBO aKTUBHOI'O MHIPeAUEHTa B Auana3zoHe ot okoso 0,1 go 1000 mr, npennouTurensHo,
ot okono 0,25 no 250 mr u, Oonee mpennodTuTenbHO, oT 0kojo 0,5 no 100 mr. IMogxoxnsimast
CYTOYHas 1032 JJIs1 YeJIOBEKa MJIU JIPYroro MIIEKOMUTAIOLIEr0 MOXKET LIMPOKO BapbUPOBATHCS B
3aBHCUMOCTH OT COCTOSIHMS TMAllMeHTa U OpYyrux (HakTopoB, HO MOXKET ObITh OMNpeaeseHa C
MOMOLIBIO CTAHIAPTHBIX METOAMK.

JIrobasi paccmaTpuBaeMasi 31ech (papmarieBTUYeCKas KOMIIO3HMLIUS MOXKET, Harmpumep, ObITb
JOCTaBJIEeHA TEPOPaJbHO MOCPENCTBOM JIOOBIX MPUEMIIEMBbIX U TMOAXOMSIIMX MEPOPaTbHBIX
JIEKAPCTBEHHBIX  CPEACTB. TUMHUYHBIE TMEepOpajbHble MpenapaTbl BKJIKOYAOT, HO He
OTPAaHUYMBAOTCS] MIMH, HATIPUMED, TAOJIETKH, TPOLIE, MACTHIIKH, BOJHBIEC  MACIISTHbIE CYCIICH3HH,
TUCTIEPTHPYEMbI€ TIOPOIIKHU WM TPaHYJbI, SMYJbCUU, TBEPIbIE M MATKHE KarlCyJIbl, XUIKUE
Karcyjbl, CUPOIbI U SJUKCUPBL DapManeBTHUECKHE KOMIIO3ULIUK, TpPEIHA3HAYCHHbBIE IS
MepOPaIbHOTO BBEACHHS, MOTYT OBbITb MPUTOTOBJIEHBI JIIOOBIMH CIOCOOAMM, W3BECTHBIMU B
OaHHOW  Oo0NacTH  TEXHUKU Uil W3rOTOBJIEHMs]  (DapMalleBTHYECKMX  KOMITO3HIIMIA,
npeqHa3HAYEHHBIX JUIsl MepopasibHOro BBedeHus. Jlns monydenust (papManeBTHUECKH
MPUBJIEKATEIbHBIX JIEKAPCTBEHHBIX CPEACTB (papMaleBTUYECKass KOMITO3ULIUS 10 U300PETEHUIO
MOJKET COIepKaTh, MO MEHbIIEeH Mepe, OIWH areHT, BBIOPAHHBIA W3 TOICIACTUTENEH,
apOMaTHU3aTOPOB, KPpAaCUTENIEH, CMITYAIOIINX CPEACTB, AHTHOKCUAAHTOB M KOHCEPBAHTOB.
Tabnetka MoOeT ObITh, HampUMep, MPUTOTOBJIEHA MyTE€M CMEIIMBAHMS, MO MEHbIIEH Mepe,
onHoro coenuHeHusi @opmynel (I) w/umu, Mo MeHbIeld Mepe, OMHOH ero (apMaleBTUYECKH
MpUEeMJIEMON COJIH, TIO MEHbINEH Mepe, ¢ OTHUM HETOKCUYHBIM (hapMAaleBTHUECKH MPUEMIIEMbIM
BCIIOMOTaTeJIbHBIM BEIIECTBOM, MPUTOIHBIM JUIsl M3TOTOBJIEHUs] TadjeTok. MImrocTpaTuBHbBIE
BCIIOMOTATEJIbHBIE BEIIECTBA BKJIIOYAIOT, HO HE OTPAaHUYHMBAIOTCS HUMH, HAMPUMEpP, UHEPTHHIC
pazbaBuTeNnyM, TaKMe Kak, HampuMmep, KapOOHAT KaibLus, KapOOHAT HATpus, JakTo3a, docdar
Kajnpiust U (ocdaT HATPUS, TPAHYJIHPYIOIIHE W AC3UHTETPUPYIOIIHE AareHThl, TaKhe Kak,
HaIpUMepP, MUKPOKPUCTAJUTHUECKAs [IEJUTF0JI03a, KPOCKapMEIIo3a HaTPust, KYKYPY3HBbIH Kpaxmall

U aJIbriHOBass KUCJIOTA, CBA3YHOIIHUE AarcHTbl, TAKHE KaK, HAIIpUMEP, Kpaxmall, XKEJIATUH,
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NOJMBUHUJIIUPPOJIUIOH U apaBUIICKast KaMeb, U CMa3bIBAIOLINE AreHTHI, TAKUE KaK, HAIIPUMED,
cTeapaT MarHusi, CTEapUHOBAs KUCJIOTa W Taibk. Kpome Toro, Tabmerka mMoxkeT ObITh OO
HETIOKPBITOH 000JIOUKOH, OO MOKPBITOM HW3BECTHBIMH Criocobamu JIHOO IJIsi MAaCKUPOBKHU
HETIPUSITHOTO BKYyCa JIEKAPCTBEHHOTO CPEICTBA C HENPHUSTHBIM BKYCOM, JIMOO JUIA 3aMeIICHUs
pacrazia ¥ BCAChIBAHUS AKTHBHOTO MHTPENUEHTA B JKENYJOYHO-KUIIEYHOM TPAKTE, TEM CaMbIM
NOAZEPKUBasl AEMCTBUE AKTUBHOIO HWHIPEOMEHTAa B TE€YEHHE OOJiee MIUTENbHOrO IEPHOAA.
IIpumMeps! BOZOPACTBOPUMBIX BEIIECTB, MACKUPYIOIIHX BKYC, BKJIFOYAIOT, HO HE OTPAHMYUBAIOTCS
UMM, TUAPOKCHUIIPOITMIIMETHIILIEIITION03Y U THAPOKCUIIPONIIIIE/uo103y. [IpuMeps! BemecTs ¢
BPEMEHHOH 3a/1ep)KKOH BKJIIOYAIOT, HO HE OIPAHMYMBAIOTCS MMM, STWILEJUIIOIO03Y M OyTupar
aleraTa LeJUTF0JIO3bL.

TBepable jkenaTHHOBBIE KAICYJbl MOTYT ObITh IPUTOTOBJIEHBI, HAIIPUMED, IyTEM CMEIINBAHUS
CMEIINBAHMsA, TI0 MeHbLIeH Mepe, onHoro coenuHenus @opmysl (I) w/nnm, mo MeHbIneil mepe,
OIHOI ero coiy, 1Mo MEeHbIIeH Mepe, ¢ OJHUM WHEPTHBIM TBEPAbIM pazOaBHTENEM, TAKUM Kak,
Harpumep, kapOoHaT kanbLus, GochaT Kambuus 1 KaOJHH.

Misirkue JKeJaTHHOBBIE KarCyJIbl MOTYT ObITh IIPUTOTOBJICHBI, HAIPUMED, MyTeM CMELIMBAHUS, IO
MeHblel Mepe, ogHoro coenuHeHuss @opmynbl (I) w/unam, Mo MeHbLIeH Mepe, OIHOH €ro
(apMarieBTHYECKH TPUEMJIEMOW COJIM, 1O MeHbIIEH Mepe, C OOHHM BOAOPACTBOPUMBIM
HOCHUTEJIEM, TAKUM KakK, HalpUMep, OJHA TUIICHTJIUKOJIb, 1, IO MEHbIIEH Mepe, OJJHON MaCIIsTHON
Cpeol, TaKOH KaK, HAIpUMep, apaxuCOBOE MACIIO, KUAKHIA napaduH U OJTUBKOBOE MACJIO.
Bonnas cycneH3uss MOKET ObITh NMPUTOTOBJICHA, HATIPUMEpP, MyTEM CMELIUBAHMS, 110 MEHbLIEH
Mepe, ogHoro coequHenust @opmyusl (1) w/wnm, Mo MeHbIIeH Mepe, OTHOM ero hapMaleBTHYECKH
NPUEMJIEMON COJIH, 1O MEHbLICH Mepe, C OJHUM BCIIOMOTaTEIbHBIM BELIECTBOM, MOIXOISIINM
IUIl TIPUTOTOBJIEHUS] BOJHOW CycCleH3uu. HIUTIOCTpaTHBHBIE BCIIOMOTATENIbHbBIC BELIECTBA,
NOAXOIALINE TSI U3TOTOBJIEHHUS] BOJHOW CYCIIEH3UH, BKJIIOYAIOT, HO HE OIPAaHMYUBAIOTCS HMH,
HarpuMep, CyCIIeHANPYIOIINE areHThl, TAKHE KaK, HanpuMep, KapOOKCUMETHIILEIUTI0I03a HATPHs,
METUJILIEIUTIONI03a, THAPOKCHITPONIIIMETHIILICIUTION03a, allbTHHAT HATPHsl, aJlbTUHOBAsI KUCIIOTA,
NOJMBUHUJIIUPPOJIUIOH, TPAraKAHTOBAsI KaMeIb M apaBHICKasl KaMelb; OUCIEPTUPYIOIINE TN
CMa4YHMBAIOIINE ar€HTHL, TAKWE KaK, HAPHMEP, BCTPEUAIOIINICs B ipupoae pocdarun, Hanpumep,
JEUUTHH, TPOAYKThl KOHAEHCALMU OKCHIA AJKWJIEHA C JKHUPHBIMH KHUCJIOTAMH, TaKUE Kak,
HampuMep,  MNOJHOKCHUITUJICHCTeaparT,  NPONYKTHl  KOHACHCAIMM  STWIEHOKCHIA  C
JUTMHHOLIETIOYEYHBIMH TN(ATHYECKUMHU CIIUPTAMH, TaKHE KakK, HApUMep, TenTaleKa3THIICH-
OKCHLIETAHOJ, TMPOAYKTHl KOHAEHCALIWU STWICHOKCHIA C HEMOJHBIMH CJOXHBIMH 3(pupaMu
JKHUPHBIX KUCJIOT U FeKCHUTOJIA, TAaKHE KaK, HaIlpUMep, MOJMOKCUITHIIEH COPOUTAH MOHOOJEAT, U

NPOAYKTBI KOHACHCALIUH 3THIICHOKCHA C HCIIOJIHBIMU CJIOKHBIMUA B(I)I/IpaMI/I JKUPHBIX KHUCJIOT U
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AaHTU/IPUIAMH TeKCHTOJIA, TAKHE KakK, Hampumep, MOJHSTHIEH copOuTaH MOHoojeaT. BomHas
CYCIEH3HsI TAK)KE MOKET COAEPIKATh, IO MEHbINEH Mepe, ONMH KOHCEPBAHT, TAKOH Kak, HAapuMep,
STHJI- ¥ H-IIPONUJI-TI-TUAPOKCHOEH30aT; 10 MEHBIIEeH Mepe, OIUH KPACUTENb, N0 MEHbIIEH Mepe,
OUH apoMaTH3aTOp, W/WIM, MO MEHbLIeH Mepe, OAMH IOACIACTUTENb, BKIIOYAs, HO HeE
OrpaHUYMBASICh MU, HAIIPUMED, Caxapo3y, CaxapyuH U acrapTam.

MacnsiHple CyCIIEH3UHU MOTYT OBITh NPUTOTOBIIEHBI, HANPHUMEP, MyTeM CYCHEHIUPOBAHMSA, IO
MeHblIel Mepe, omHoro coexanHeHust @opmynel (I) w/wnm, Mo MeHbInell mepe, OOHOH €ro
dapmMarieBTHYECKH MPUEMIIEMOHN COJHM JHOO B PAaCTHTEIBHOM Macie, TaKOM Kak, Harpumep,
apaxucoBO€ MAacllo, OJINBKOBOE MAaciO, KYHXKYTHOE€ MAacjio M KOKOCOBOE Maclio;, HJIH B
MHUHEPaJIbHOM Macje, TAKOM Kak, Hampumep, >KUAKHH napaduH. MacisiHas CyCIeH3Usl Takke
MOXET COAepKaTh, MO MEHbILIEH Mepe, OIUH 3aryllaloLIUi areHT, TakoW Kak, Hampumep,
MUYENTNHBII BOCK, TBEP/bIN napadpuH M LETWIOBBIH CoUpT. UTOOBI MONYyUUTh NPUSTHYIO HAa BKYC
MAaCJISIHYIO CYCHEH3HIO, K MACJISTHON CYCIIEH3UU MOXKET ObITh OOABIIEH, 10 MEHbIIEH Mepe, OUH
U3 TMOACIACTUTENEeH, YK€ ONMMCAHHBIX BBIIIE, W/WIK, MO MEHbIIEH Mepe, OIUH apOMaTH3aTop.
MacnsiHas CyCneH3HUsl MOXKET OTMOJHUTENBHO COIEPKaTh, 10 MEHbLIEH Mepe, OAUH KOHCEPBAHT,
BKJIIOYas, HO HE OrPaHUYUBAsICb 3TUM, HANpUMeEp, AHTUOKCUJAHT, TaKOW Kak, Hampumep,
OyTHIMPOBAHHBINA THAPOKCHAHU3O0I H alb(ha-TOKOpepo.

JlucnieprupyemMblie TOPOIIKM M TPaHYJbl MOTYT OBITb TPUTOTOBJICHBI, HAMpPUMEp, MyTeM
CMEIIUBAHUs, TI0 MEHbIIEH Mepe, oqHOro coenunenus: @opmybl (I) w/wnm, Mo MeHblIel Mepe,
OITHOM ero (papManeBTUYECKH PUEMIIEMON COJIH, TIO MEHBIIEH Mepe, C OTHUM JUCTIEPTUPYIO UM
W/WITH CMAYMBAIOIIMM areHTOM, MO0 MEHbLIEH Mepe, OHUM CYCIEHAUPYIOLINM areHTOM W/WJIH, 110
MEHbIIEH Mepe, OTHUM KOHcepBaHTOM. [loaxonsimuye quCreprupyromue areHThbl, CMauynuBarOIIHe
areHTbl M CYCICHAMPYIOIIUE areHTbl YK€ OMHCaHbl Bblme. MIUIOCTpaTUBHBIE KOHCEPBAHTHI
BKJIFOYAIOT, HO HE OTPaHUYHMBAIOTCS MMH, HANIPUMED, AaHTHOKCUIAHTBI, HAPUMEP, ACKOPOUHOBYIO
kuciory. Kpome Toro, maucrepriupyemMbie MOPOIIKH M TPAHYJbl TAKXKE MOTYT COIEpPXKaTh, IO
MEHbILIEH Mepe, OJHO BCIIOMOTAaTEIbHOE BELIECTBO, BKJIFOYAs, HO HE OTPAHUYMBASCH HMH,
HarpuMep, MOACIACTUTENH, APOMATU3aTOPBI U KPACUTEITH.

OMysibcHs, IO MeHbIIel Mepe, ogHoro coemuHeHust @opmysbsl () w/wumu, Mo MeHbIIelH Mmepe,
OIHOH ero (papManeBTUYECKH MPUEMIIEMOI COJIM MOKET OBITh MPUTOTOBJIEHA, HAIPUMED, B BUJIE
SMYJBCHH Macio-B-Bozie. MacinsiHas ¢asa sMyJbcHii, conepkamux coeaunenuss @opmyisr (1),
MOXeT OBITh COCTaBJIEHA M3 W3BECTHBIX MHIPEAMEHTOB M3BECTHBIM criocodoMm. MacnsiHast dasa
MOXeT OBITh MPEICTABIEHA, HO HE OrPAHUYMBACTCS UMH, HAPUMEP, PACTUTENbHBIM MAaciOM,
TaKUM Kak, HalpuMep, OJIMBKOBOE MACJIO M apaxHUCOBOE MACJIO, MHHEPAJIbHBIM MAClOM, TAKUM

KaK, Hampumep, >KUAKHNA mnapaduH, U uX cMecsiMH. XOTs (a3a MOKET COHEpPkKATb TOJBKO
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SMYJIBraTop, OHA MOXKET COAEPIKATh CMECH, I10 MEHBILEH Mepe, OJTHOTO IMYJIbraTopa C YKUPOM HITH
MaciioM, WJIM Kak C JKUPOM, Tak U ¢ macioM. [lopxonsmme 3Mysbratopbl BKJIIOYAOT, HO HE
OTPaHUYMBAIOTCS UMH, HallpUMep, BCTpedaroluecs B npupone Gocdaruasl, HampuMep, COeBbIi
JIELUTHH, CIOXHBIE 3(QUPBI WM HEMOJHBIE CIIOKHBIE 3(PUPHI, TONyUYEHHBIE U3 KUPHBIX KUCJIOT U
AHTU/IPUIOB I'EKCUTOJIA, TAKUE KaK, HAIPUMep, COPOUTAaH MOHOOJIEAT, U PONYKTHI KOHIEHCALIUU
HETIOJIHBIX CJIOKHBIX 3(UPOB C OKCHIOM 3THIIEHA, TaKHWe Kak, HalpuMep, MOJNOKCHITHIEH
copOutan MoHoonear. IIpeamodtutenbHO, THAPOQUIBHBIN 3MYJIBraTOp BKJIIOYAOT BMECTE C
JTUNOQUIBHBIM SMYJIbraTOPOM, KOTOPBIN AEHCTBYET Kak cTaduiamu3arop. TakxKe IpeArouTUTENBHO
BKJIFOUYATh KaK Macjio, Tak 1 kup. Bmecte amyapraTop(sr) co crabuimmsaropom(amu) Uik 6e3 Hero
COCTABJIIIOT TaK HAa3bIBA€MbIl 3MYyJIbTUPYIOIUN BOCK, U BOCK BMECTE C MacjiOM U >KHPOM
COCTABJISIIOT TaK HAa3bIBAEMYIO 3MYJIbTUPYIOIIYIO Ma3€BYIO0 OCHOBY, KOTOpasi 00pa3yeT MacisiHyIO
IMCTIEPCHYIO0 (pa3y peuentyprel KPEMOB. DMYJIbCUS MOXKET TaKXKe COAEpPkKaTb IOJCIACTUTEb,
apoOMaTHU3aTOp, KOHCEPBAHT W/WJIM AHTUOKCHIAHT. DMYJIbIaTOPBl U CTA0MIIN3ATOPBI SMYJIbCUH,
HOAXOSIIIME I MPHUMEHEHUS] B COCTaBe MO HACTOsIIeMy M300peTeHuro, BKovyaoT Tween 60,
Span 80, wmerocTeapuJOBbIM CHUPT, MHUPHUCTUJIOBBIM CHUPT, [IULEPUIMOHOCTEApaT,
JaypuicynbhaT HaTpHs, MIULEPUIAUCTeApaT OTAEIBHO WIJIM C BOCKOM WM JPyTHe BELIeCTBa,
XOPOIIO U3BECTHBIE B JAHHOW 00JIacTH.

Coemunenuss @opmynel (I) u/mam, o MeHbLIeH Mepe, OnHA MX (papMaLeBTUYECKH TpUemMiIeMas
COJIb TaK)K€ MOTYT BBOIUTHCS, HAMPUMEpP, BHYTPUBEHHO, MOAKOXHO W/WJIM BHYTPHUMBIILIEYHO B
moboit  papmaueBTuuecku mpuemieMoil M moxaxopsieid ¢opme s uHbekuuid. [Ipumepsr
UHBEKLHUOHHBIX ()OPM BKIIFOUAIOT, HO HE OTPAHUYHMBAIOTCS UMH, HATIPUMED, CTEPHIIbHBIC BOIHBIE
PacTBOPBI, COAEPIKALINE MPHEMJIEMble HOCUTENIN U PACTBOPUTEINH, TAKHE KaK, HATIPUMEp, BOAA,
pacTBOp PuHrepa M M30TOHWMYECKHMH PACTBOP XJIOPHIA HATPHS, CTEPUJIbHBIE MUKPOIMYJIBCUU
MacJo-B-BOZE€ W BOJHBIE WM MACJISTHBIE CYCIIEH3HH.

CocraBbl U1l TIAPEHTEPATLHOTO BBEACHUS MOTYT ObITh B (JOpME BOAHBIX WJIM HEBOIHBIX
U30TOHMYECKNX CTEPHIBHBIX HMHBEKIIHOHHBIX PACTBOPOB WJIM CYCIIEH3MH. OJTH PacTBOPbI U
CYCHEH3UH MOTYT OBITh MPUTOTOBJIEHBI H3 CTEPUIJIbHBIX MMOPOIIKOB WJIH TPAHYJI C IPUMEHEHUEM
OJTHOTO HJTH OoJiee HocHuTeNel uith pa30aBUTeNeH, YIIOMSHYTBIX JUIsl IPUMEHEHHsI B COCTaBax JJIst
NEPOPAIIbHOTO BBENEHUS, WM C MPUMEHEHHEM APYTUX MOAXOMSAIINX AUCIEPTHPYIOIUX TN
CMa4YMBAIOIIUX Ar€HTOB U CYCHEHOUPYIOIMUX areHToB. COennHeHHst MOTYT ObITh PacTBOPEHBI B
BOJIE, MOJINATHJICHIJIMKOJIE, IPOMNIJIEHIJIUKOJIE, 3TAHOJE, KYKYPY3HOM Maciie, XJIOMKOBOM Macie,
apaxuCcoOBOM Maciie, KYH)XyTHOM Macje, OCH3MIIOBOM CIUPTE, XJOPHIE HATPHs, TPArakaHTOBOH
KaMenu 1/nim pa3nnyHbix Oydepax. Jlpyrue axbroBaHThI U CIOCOOBI BBEIEHHUS XOPOLIO U IIMPOKO

U3BECTHBI B 00JIacTH (I)apMaLIeBTI/IKI/I. AKTHUBHBIA HHTPEAUCHT TAKXKE MOXKET OBITH BBCACH IMMYTEM
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UHBEKLUUU B BUAE KOMIIO3MLWU C TOAXOISALIMMU HOCUTENSIMH, BKJIIOYas (PU3NOJOTHUECKUHN
pacTBOp, MAEKCTPO3y WM BOAY, WM C IUKJIOAEKCTPHHOM (HAIpUMep, KamlTHU30JIO0M),
CONMIOOMIM3aNyel copacTBopuTesieM (HampuMep, MPONMUICHIIINKONEM) WIH MULEIUISIPHON
comobunmsanueli (Hanpumep, Tween 80).

CrepuibpHOE JIEKaPCTBEHHOE CPEACTBO JJISI MHBEKLUH TaKKe€ MOXKET IMpPENCTaBIsATh COOOH
CTEpWIbHBI pAacTBOP WM CYCHEH3UIO [Js1 HHBEKLUUI B HETOKCHYHOM MapeHTepalbHO
npueMJIeMOM pa30aBUTelie WIH PACTBOPUTEIIE, HATIPUMEP, B BUIe pacTBopa B 1,3-Oyranguone. B
YHUCJIO NMPUEMIIEMBIX HOCUTEJEH U pacTBOPUTENEH, KOTOPblE MOTYT NPUMEHSTBCS, BXOAAT BOAA,
pactBop PuHrepa u W30TOHMYECKHM pacTBOp Xjopuaa Hatpus. Kpome Toro, B kadecTse
PacTBOPUTENIS WM CYCIIEHAUPYIOLIEH cpeibl OOBIMHO MPUMEHSIIOT CTEPUIIbHBIE HEJIETYYHe Maca.
Jnst 3TOH 11eNTn MOXKET MPUMEHSIThCS JII000e MATKOoe HelleTydee Macio, BKII0Yas CHHTETHYECKHe
MOHO- MjW auriuuepunbl. Kpome TOro, skupHble KUCJIOTBI, TaKUE KaK OJIEMHOBAs KUCJOTA,
HAXOAST NPUMEHEHHUE NIPU NPUTOTOBJIEHUN UHBEKLIMOHHBIX JIEKAPCTBEHHBIX CPEACTB.
CrepuiibHas MUKPOIMYJIbCUSI MACJIO-B-BOAE U1 MHBEKIMH MOXKET OBbITh IOJIy4eHa, Hapumep,
nyreM 1) pacTBOpeHMs, IO MeHbIIeH Mepe, ogHoro coenuaeHust @opmyisl (1) B MacisHol dasze,
TaKOW Kak, HaIpUMep, CMECh COEBOrO Macja U JIEUTHHA, 2) OOBEIUHEHHsS MACSIHOH (asbl,
copepxkamieit coenuHenne @opmynbl (I), co cMecbl0 BOABI M TiHIEpUHa;, u 3) 00pabOTKH
KOMOWHALUU ¢ 00pa30BaHHEM MUKPO3MYJIbCHH.

CrepusbHasi BOIHAS WJIM MAcCJsiHAasi CYCIIEH3HsI MOXKET ObITh MPUTOTOBJIEHA B COOTBETCTBUH CO
crioco0amu, y»e U3BECTHBIMU B TaHHOU obyactu. Hanmpumep, CTepuIIbHBIN BOIHBIA PacTBOP MU
CYCHEeH3Us] MOXeT ObIThb MPUTOTOBJIEH C HETOKCHYHBIM MApEeHTEPAIbHO MPHEMIIEMBIM
pazbaBuTENEM WM PACTBOPUTENIEM, TAaKUM Kak, Hampumep, 1,3-OyTaHAuoN;, W CTepuiIbHAS
MaciisiHasi CyCIIeH3UsI MOKET OBbITh MPUTOTOBJIEHA CO CTEPUIIBHBIM HETOKCHYHBIM MPHUEMIIEMBIM
PacTBOpPUTENIEM WJIH CYCTIEHAUPYIOLIENH CPENOH, TAKOW Kak, HAPUMED, CTEPUJIbHBIC HEIETYyune
Macna, Harpumep, CUHTETUYEeCKHEe MOHO- WIM AUMIMLIEPUABI, U JKUPHbIE KHUCIOTHI, Takue Kak,
HarpuMep, OJIENHOBAs KUCJIOTA.

dapManeBTUUECKU TMpUEMIIEMble HOCUTENH, aJbIOBAaHTBl M HECYIUE CPeAbl, KOTOPbIE MOTYT
NPUMEHSTHCA B (PapMaLIEBTHUECKNX KOMITO3ULMSIX 110 HACTOSIIEMY U300pETEHHIO, BKIIIOYAIOT, HO
HE OTPaHUYHMBAIOTCS MU, HOHOOOMEHHHKH, OKCHJ aJIOMHHHS, CTeapaT aJFOMHUHHS, JICL[UTHH,
CaMO3MYJIbIHPYIOIIHECS CHCTEMBbI JiekapcTBeHHOH nocraBku (SEDDS), Takme xak d-ambda-
Tokoepona mommdTHACHIUKONL 1000  CyKIIMHAT, NOBEPXHOCTHO-aKTHBHBIE BEINECTBA,
npuMeHsieMble B (papMarieBTHYECKHIX JO3UPOBAHHBIX JIEKAPCTBEHHBIX (pOopMax, Takux Kak Tweens,
MOJU3TOKCUJIMPOBAHHOE KAacTOPOBOE MAacjlo, TaKO€ Kak [OBEPXHOCTHO-aKTHUBHOE BEILECTBO

CREMOPHOR (BASF), unn papyrue mnomoOHblE TNOJNMMEPHbIE MAaTPHUIBl U OCTaBKH,
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CBIBOPOTOYHBIE O€JIKH, TaKhe KaK ChIBOPOTOUHBIN aqbOyMUH HejioBeka, OydepHble BelecTsa,
Takye Kak (ocdarsl, MIUIIH, COPOMHOBAs KUCJIOTA, COPOAT Kallusl, HEMOJIHbIE MINLEPUIBI, CMECH
HACBIIIEHHBIX PACTUTENbHBIX JKUPHBIX KHUCJIOT, BOJA, COJU WM S3JIEKTPOJUTHL, TaKUe Kak
npoTaMuHCyIbdar, nuHatpuii ruapodocdart, rugpodocdart kanus, XJIOPUI HATPHUS, COJTU IIUHKA,
KOJUIOMIHBIN JTUOKCHZ KPEMHUsI, TPUCUJIMKAT MAarHusi, MMOJMBHHIJITUPPONUAOH, BELIECTBA HA
OCHOBE LIEJUTIOJIO3bI, TOJUITUIICHTINKOJb, KapOOKCHMETHIILEIUTION03a HATPUS, MOJTHAKPUIIATHIL,
BOCKH, TOJIUATHIICH-TIOJTHOKCHITPOTUIIEH-OJIOK-TIOIMMEPBI, TOJHATUICHIJIMKOIb W JIAHOJIUH.
[uknonekcTpuHbl, Takue Kak aibda-, Oera- W raMMa-UUKJIOACKCTPUH, WIH XHMHYECKU
MOIU(ULIPOBAHHBIE TTPOU3BOAHBIC, TAKHE KAK THAPOKCUATKWILUKIOAEKCTPUHBI, BKJIIOYas 2- U
3-rUIPOKCUIPONIILUKIONEKCTPUHBL, HIIA IPYTHe COMOOMIN3NPOBAHHBIE TPOU3BOIHBIC, TAKKE
MOTYT YCIIEIIHO MPUMEHSTHCS ISl YIIYULIEeHUs] JOCTABKU COeNUHEHUN (POpMyI1, ONMHMCAHHBIX B
HACTOSILIIEM TOKYMEHTE.

dapmaLeBTUYECKH AaKTHBHbIE COEAMHEHHUS MO HACTOSIIEMY H300PEeTeHHI0O MOTYT OBITh
nepepaboTaHbl B COOTBETCTBUH C OOLIENPUHSTHIMM METOAMKAMHU (papMauuu Uit TOJy4eHUs
JIeKapCTBEHHBIX CPEICTB IS BBEICHHUS MAIlEHTaM, BKJIFOUast JTIFOAEH U IPYTHX MIIEKOITUTAIO LITHX.
dapmarieBTHYECKUE KOMIIO3MLIUKA MOTYT OBITh TMOABEPTHYTHI OOBIYHBIM (hapMaLEBTHUECKUM
OMepaLysM, TAKUM KaK CTePUJIM3ALNS, /U MOTYT COAEPKaTh U3BECTHBIC abIOBAHTHI, TAKHE
KaK KOHCEPBAHTBI, CTA0MIN3aTOPbI, CMAYMBAIOIINE AT€HThI, SMYJIbraTopbl, Oydepsl U Tak aanee.
TabneTku W TWIIOJKM MOTYT OBITh JOIMOJHUTENBHO H3TOTOBJIEHBI C JHTEPOCOIHOOHIBHBIM
nokpbiTHEM. Takue KOMIO3UIMH MOTYT TaK)Ke COAEPIKaTh abIOBAHTHI, TAKHE KaK CMaYUBaIOLIHUE,
MOJCITALMBAIOLINE, APOMATUZUPYIOIIHNE ar€HThl U OTIYIIKH.

KonudecTBa BBOOMMBIX COSNMHEHHA W PEKAM JO3UPOBAHUS ISl JIeUeHUsT OOJIe3HEHHOTO
COCTOSTHUSI C TIOMOIIBIO COENMHEHUH W/WJTH KOMITO3UIIMIA 1O HACTOSIIEMY M300PETEHHIO 3aBUCST
OT MHOKeCTBa (PaKTOPOB, BKJIFOYAsl BO3PACT, MACCy, MOJI, COCTOSTHUE 3I0POBbsI CYObEKTa, THII
0oJ1e3HY, TSKECTb OOJIE3HH, TYyTh U YaCTOTY BBEACHHUS, U KOHKPETHOE MTPUMEHSIEMOe COeTUHEHUE.
Takum 00pa3oM, peskuM JO3MPOBAHHS MOXKET BAPbUPOBATHCS B MIMPOKUX Mpeneiax, HO MOKET
OBITH OMpezeNieH PYyTUHHO ¢ MPUMEHEHHEeM CTaHOAPTHBIX MeTonuK. [lomxonsimeli MOKeT ObITh
cyTouHas 103a ot okosio 0,001 no 100 mMr/kr Maccel Tena, MPEANOYTHTENHHO, OT 0koJio 0,0025 o
oK0J10 50 MI/KT Macchl TeNna u, HauboJiee MPeANnoUTUTENBHO, OT 0K0J10 0,005 mo 10 mMr/kr Macchl
tena. CyTouHasi 1o3a MOKET ObITh BBEJEHA OT OJHOW JO YeThIpeX 103 B JeHb. Jlpyrue cxembl
NO3UPOBAHUS BKIIFOYAOT OHY 03y B HENEJFO U OHY J03Y B ABYXTHEBHBIN LIUKJI.

JUis TepameBTHUECKHUX LieJiel aKTUBHBIE COCOUHEHHsI MO HACTOSIIEMY H300pETEHUI0 OOBIMHO
KOMOWHHPYIOT ¢ OOHUM WiIH OoJiee aabIOBAHTAMH, MOAXOMSIIUMHU JUISI YKAa3aHHOTO IyTH

BBCACHUA. HpI/I nepopajbHOM BBEACHUN COCAWHCHHUSA MOTYT OBITb CMEINIAHBI C HaKTOSOfI,
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caxapo30i, KpaxXMaJIbHBIM TTOPOIIKOM, CIOXHBIMH 3(UpPaMHU LEJUTIOJIO3bl U AJIKAHOBBIX KHCIIOT,
AKUJIOBBIMH CJIOKHBIMU 3(UpaMH LEJUTIOJIO3b], TAJIbKOM, CTEAPUHOBOM KHCIIOTOH, CTeapaTrom
MarHusi, OKCUZIOM MarHusi, HATPUEBBIMH M KaJIbLUEBBIMU COJSIMHA (POCHOPHOI U CEPHOM KHCIIOT,
JKEJIATMHOM, apaBUHCKON KaMeIbplo, albIMHATOM HATPHs, IMOJUBUHWINHPPOIUAOHOM W/WIH
NOJMBUHUJIOBBIM CITUPTaM, U 3aTeM TaOJETHPOBAHbI WM HHKAICYJUPOBAHBI JJIs1 YAOOHOTO
BBeieHus. Takue Kamcynbl Wi TaOJETKH MOTYT COAEP)KaTh COCTaB € KOHTPOJIHPYEMbIM
BBICBOOOXKICHHEM, KOTOPbIH MOXET OBITh TPEACTaBI€H B BUAE MAHCIEPCUH AaKTHBHOTO
COEIMHEHUs B THAPOKCUIPOIUIMETHIILIEIITFONIO3E.

dapmarieBTHYECKHE KOMITO3UIMU TI0 HACTOALIEMY H300pPETEHUIO COAEPIKAT, 110 MEHbIIEH Mepe,
ogHo coenuHenne Popmynsl (I) w/mnm, no MeHelnel Mepe, OAHY ero (apMaLeBTHUYECKU
NPUEMIIEMYIO COJb U HEOOs3aTeNbHO JONOJHHUTEIbHBIM areHT, BBIOpaHHBIM M3 JHOOOrO
(bapMarieBTUYECKH MPUEMJIEMOTO HOCHUTEJNS, aJbIOBAHTA M Hecyllel cpenbl. AJbTepHATUBHBIE
KOMITO3HMLIMH TI0 HACTOSLIEMY M300peTeHuo coaepkar coenunenne @opmysl (1), onucanHoe B
HACTOSIIIIEM AOKYMEHTEe, WM ero MPOJEeKapCTBO M (apMaleBTHYECKH MPHEMIIEMbIH HOCUTEb,

aIBIOBAHT MJIM HECYILYIO Cpeny.

ITOJIESBHOCTD
Coenunenus @opmyubl (I) SABISIOTCS MOJE3HBIMU JUTS JICUSHHSI PaKa.
B npyrom BapuaHTe OCyIIECTBIEHHS HACTOsIIIEEe N300PETeHNEe OTHOCUTCS K KOMOMHHUPOBAHHOMY
JIEKapCTBEHHOMY cpencTBy coenunenust @opmyisl (I) w/umu ero gpapmaneBTH4ecku mpueMiIeMon
CONM, €ro CTrepeoMsoMepa WIM TayToMepa U JOMOJHHUTEIBHOTO TEepPareBTUYECKOrO
areHTa(areHToB) Il OTHOBPEMEHHOTO, Pa3esIbHOTO UJIH MOCIEA0BATEIbHOTO MPUMEHEHHSI TIPU
JICYCHUH W/WIN TIPEAYIIPEKICHUN MHOKECTBEHHBIX 3a00JIEBAHHI MJTH HAPYIIEHUH, CBSI3aHHBIX C
uenesbiM HHrHONpoBanueM DGK B T-kieTkax.
B npyrom acnexre n300peTeHne OTHOCUTCS K CIIOCOOY JISYSHHUS ALMEHTA, CTPAAAIOIIEro OT HIIH
NPEIPACIIONOKEHHOTO K 3a00JIeBAaHHUIO, KOTOPOE CBS3aHO C 1esieBbiM HHrnouposanuem DGK B T-
KJIeTkax. MokHO Jsieunth psin 3a0oneBanmil. Croco® BKIIOYAET BBENEHHE TALIUEHTY
TepaneBTHUECKH 3(P(PEKTUBHOIO KOJMUYECTBA KOMITO3ULIMH, ConeprKaieii coequaenne @opmyibl
() w/mumm ero (apmMameBTHUECKH NPUEMIIEMYIO COJIb, €r0 CTEPEOM3OMEp WM TayTOMeEp.
Hanpumep, onmcaHHble 370€Ch COEAMHEHHS MOTYT TMPUMEHSTBCS JUISL  JICYCHUS WJIH
NpeaynpexIeHUs] BUPYCHBIX HHGEKINH 1 MponepaTUBHBIX 3a00JI€BaHUH, TAKMX KaK PakK.
Coenunenns @opmyisi (1) u hapmareBTHUECKIE KOMITO3ULIMH, COAEPIKAIIKE, IO MEHbIIEH Mepe,
onHo coenuHenne Popmyisl (I), SBIAIOTCA MONE3HBIMHU IS JICUSHHS WU MPEOYIPEKICHUS

r000ro 3a00I€BaHIS MM COCTOSIHHS, KOTOpPBIE CBsi3aHbl ¢ nHruOuposanneM mumeHn DGK B T-
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kieTkax. K HUM OTHOCATCS BUpPYCHblE M Apyrue MHQPeKIH (Hampumep, KOXKHblE HH(EKIHH,
UH(EKINN KeTyI0YHO-KHIIEYHOr0 TPaKTa, MH(PEKIMH MOYEBBIBOISIINX MyTeH, MOYEIONIOBbIE
uHpexky, cucreMHble WHpeKnuH) U nponudepaTuBHbe 3a00NeBaHUS (HAIpPUMEp, pPaK).
Coenunenns @opmyisi (1) u hapmareBTHIECKIE KOMITO3ULIMH, COAEPIKAIINE, TI0 MEHBINEH Mepe,
ogHo coenuHeHne Popmyner (I), Moryt OBITh BBEIEHBI >KMBOTHBIM, MPEATIOYTUTENBHO,
MJIEKOITUTAIOLINM (HamnpuMep, JOMAIIHUM JKUBOTHBIM, KOIIKaM, co0akam, MbIIIaM, KpbicaMm) H,
Oonee mpeANOYTHTENBHO, JOASAM. [lnsg nocTtaBku coenuHeHHs WM (papMaleBTUYECKON
KOMITO3ULIMH MALEHTY MOKET MPUMEHSATHCS 00O crocod BBeeHUs. B HEKOTOPBIX BapHaHTax
ocymectBienns coequHenne @opmynel  (I) wim  papManeBTHYECKYH0 — KOMIIO3MLUIO,
copeprkallylo, o MeHbluel mepe, coeaunenue Popmyinsl (I), BBomsaT nepopanbHo. B npyrux
BapUaHTax ocyluecTBieHus coenuHenne @opmynsl (I) min papmaneBTHUECKYIO KOMIIO3HULMIO,
CoZepIKaIlyIo, 0 MeHblIel Mepe, coennaenne Popmyisl (I), BBOAST napeHTepaibHO.
Coenunenust @opmyisl (I) MOryT MHrHOMPOBATH AKTHMBHOCTh AMALIMIITIIHLEPUHKIHA3BI aiib(a 1
mera (DGKo/C). Hanmpumep, coenunenus @opmyiisi (I) MOryT mpuMEHSTHCS AJisi MHTHOUPOBAHUS
aktuBHOCTH DGK o 1 DGKC B kneTke win y HHIUBUAYyyMa, Hy knaromierocs B moayJusiiu DGKou
u DGKC, nyrem BBeieHUs MHTHOUPYIOIIEro konudectsa coequHerns @opmysi (1) umm ero comnu.
Hacrosimmee m3o0OpereHHe IOMOJHUTENBHO OTHOCUTCS K crocobam JjiedeHus: 3abosieBaHU,
CBSI3aHHBIX C AKTHBHOCTBIO WJIM SKCIPECCHEH, BKJIOYAs AHOMAJIbHYIO AaKTHBHOCTh W/WIIH
ceepxakcnpeccuto, DGKo 1 DGK( y uHnuBuayyma (Hampumep, MalUeHTa) MyTeM BBEACHUS
UHUBUAYYMY, HYKIAIOLIEMYCsl B TAKOM JICYCHHH, TEPANIEBTHUECKU 3(PPEKTUBHOTO KOJHYECTBA
wii 103bl coenuHeHust @opmynel (I) wim ero ¢apmaneBTHyeckor komnosuuuu. [Ipumepsr
3a00sIeBaHUI MOTYT BKJIFOUATh JIEOOOE 3a00sIeBaHIE, HAPYIIEHNUE HITH COCTOSTHHE, KOTOPOE MPSIMO
WJIA KOCBEHHO CBSI3aHO € dKCIpeccuert miu akTuBHOCTBIO pepmenta DGKo 1 DGKCE, Takoii kak
U30BITOYHAsT SKCIPECCUs] WM aHOMaJlbHAs aKTUBHOCTB. 3aboneBanue, ces3anHoe ¢ DGKo u
DGKC, Takke MokeT BKJIIOYATh Jr0O0e 3a00jeBaHue, pacCTPONCTBO HIIM COCTOSIHHE, KOTOPOE
MOKHO TMpPeNOTBPATHTh, OOJIErYUTh WM BBUICYUTH IIyTEM MOIYJUPOBAHHUS AKTHBHOCTH
depmertoB DGKo u DGKC. [Tpumepst 6onesneit, ceszanabix ¢ DGKo u DGKC, BriroUaroT pak
U BUpYyCHbIe nHpekun, Takue kak BUYU-undekuus, renatut B u renatur C.

B onvom acnekte coenuHenue(si) @opmyisl (I) BBOAST MOCIENOBATENBHO MEpel BBEACHHEM
UMMYHOOHKOJIOTHUECKOro areHta. B npyrom acnekre coenuHenue(s) ®@opmynsl (I) BBOZAT
OJHOBPEMEHHO C MMMYHOOHKOJIOTHYECKHM areHTOM. B ele onHOM acmekTe coenuHeHue(s)
@opmysl (I) BBOAAT NOCIENOBATENBHO MOCIIE BBEAEHUSI IMMYHOOHKOJIOTHYECKOTO areHTa.

B npyrom acnekre coenmnenusi @opmynsl (I) MOryT ObITh BKIIFOYEHBI B COCTaB COBMECTHO C

HUMMYHOOHKOJIOTHYECKHUM ar€¢HTOM.
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HMMMYHOOHKOJIOTHYECKHE areHThl BKIIIOYAIOT, HAPUMEpP, HU3KOMOJEKYJSIPHOE JIEKAPCTBEHHOE
CPEACTBO, AHTUTEJIO WM APYroe OMOJOrHYeCKOe WM HU3KOMOJIEKYIIIpHOE BerecTBo. [Ipumepst
OMONOTHYECKUX MMMYHOOHKOJIOTHYECKHX areHTOB BKIIKOYAIOT, HO HE OrPAaHUYMBAIOTCS HMH,
NPOTUBOPAKOBBIE BAKLIMHBI, AHTUTENIA U [IUTOKUHBI. B OHOM acrekTe aHTUTENO MPenCTaBIIsAeT
coOOH MOHOKJIOHAJIbHOE aHTUTENO. B Npyrom acrnekre MOHOKJIOHAJbHOE AHTUTENO SIBISETCS
I'YMaHU3UPOBAHHBIM WU Y€JIOBEYECKUM.

B opHOM acnekTe HMMMYHOOHKOJIOTMUYECKHII areHT mpeacraBiser co0oil (1) aroHucr
CTUMYJIUpYIOIIEro  (BKJIOYas KOCTHUMYJIMPYIOLIMH) peuenTopa wiau  (11) aHTaroHHUCT
UHruOupyromero (BKJIOYas KOMHTHOMPYHOLIMH) curHaiga Ha T-kierkax, o0a M3 KOTOPBIX
NPUBOIAT K YCHJIEHUIO aHTUreH-crieruduueckux T-KIeTOUHBIX OTBETOB (MacTO HAa3bIBAEMBIX
pEryJasTopaMyu IMMYHHBIX KOHTPOJIBHBIX TOUEK).

HexoTtopsle CTUMYIHPYIOIIME U MHTUOUPYIOIINE MOJIEKYJIbI SIBJISTFOTCS YICHAMH CyIepceMeiicTBa
uMmMyHOroOyiHOB (IgSF). OnHO BaskHOE ceMeicTBO MEMOPAHOCBSI3aHHBIX JIUTAHOB, KOTOPbIE
CBSI3BIBAIOTCSL C KOCTUMYJIMPYIOLUIMMU WM KOMHTMOMPYIOIIUMH pPELEeNTOPaMH, MpPEACTaBIseT
coboii cemeiictBo B7, kotopoe Bkiouaetr B7-1, B7-2, B7-H1 (PD-L1), B7-DC (PD-L2), B7-H2
(ICOS-L), B7-H3, B7-H4, B7-HS5 (VISTA) u B7-H6. [lpyruM ceMeiicTBOM CBSI3aHHBIX C
MEeMOpaHOH JINTAHZIOB, KOTOPbIE CBA3BIBAIOTCS C KOCTUMYJIMPYIOLIMMHU WJIH KOMHTHOUPYIOIIUMHU
peuentopamu, sABISIETCA ceMeircTBO Mosiekyal TNF, koTopbie CBSI3bIBAIOTCS C POACTBEHHBIMU
yneHamu cemetictBa perentopoB TNF, koropoe Bkimouaer CD40 u CD40L, OX-40, OX-40L,
CD70, CD27L, CD30, CD30L, 4-1BBL, CD137 (4-1BB), TRAIL/Apo2-L, TRAILR1/DR4,
TRAILR2/DRS, TRAILR3, TRAILR4, OPG, RANK, RANKL, TWEAKR/Fnl4, TWEAK,
BAFFR, EDAR, XEDAR, TACI, APRIL, BCMA, LTPBR, LIGHT, DcR3, HVEM, VEGI/TL1A,
TRAMP/DR3, EDAR, EDA1, XEDAR, EDA2, TNFR1, nmumdporokcun o/ TNFB, TNFR2, TNFo,
LTBR, nmumporokcun o 12, FAS, FASL, RELT, DR6, TROY, NGFR.

B omHoM acmekte oTBerbl T-KJIETOK MOTYT OBITH CTUMYJIMPOBAHbI KOMOWHAIMEH COEIUHEHHSI
®opmyiet (I) 1 omHOro M Oonee u3 (1) aHTaroHucTa Oenka, KOTOPBIH HHIHOMPYET aKTUBALIUEO
T-knerok (HampuMep, HTHrHOUTOPOB IMMYHHBIX KOHTPOJIbHBIX TO4eK), Takux kak CTLA-4, PD-1,
PD-L1, PD-L2, LAG-3, TIM-3, ranektun 9, CEACAM-1, BTLA, CD69, ranexkrun-1, TIGIT,
CD113, GPR56, VISTA, 2B4, CD48, GARP, PD1H, LAIRI1, TIM-1 u TIM-4, u (ii) aronucra
Oenka, KOTOPBIM CTHMYJHUPYeT akTHBAalMiO T-kieTok, Takoro kak B7-1, B7-2, CD28, 4-1BB
(CD137), 4-1BBL, ICOS, ICOS-L, 0X40, OX40L, GITR, GITRL, CD70, CD27, CD40, DR3 u
CD28H.

Jlpyrue areHThl, KOTOpble MOKHO KOMOMHUPOBaTh ¢ coenuHeHusiMu Popmyiel (1) ans nedenus

paka, BKJIIOYAIOT AHTarOHWCTbl HMHTHOMPYHOMHX pernentopoB NK-KJIETOK WM aroHHUCTHI
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akTuBHpyromux penenropos NK-knerok. Hampumep, coenunenns Popmyner (I) moxsO
koMOuHUpoBaTh ¢ antaroancramu KIR, Takumu xak nmupumymad.

Eme npyrue areHTsl 111 KOMOMHUPOBAHHON T€PANIMU BKIIFOYAIOT ar€HThl, KOTOPbIE HHTHOUPYIOT
WIN UCTOINAIOT Makpo(daru MM MOHOLIUTBI, BKIIFOYAsl, HO HE OrPAHMYUBASICh IMH, aHTarOHUCTHI
CSF-1R, Takme xkak anrurena-antaroHuctel CSF-1R, Brmouas RG7155 (WO11/70024,
WO11/107553, WO11/131407, WO13/87699, WO13/119716, WO13/132044) umu FPA-008
(WO11/140249; WO13169264; WO14/036357).

B npyrom acniekre coennnenust @opmyinel (I) MOTyT npuMeHSThCS C OHUM UM O0Jiee areHTaMu-
arOHUCTaMM, KOTOpbI€ JIMTHPYIOT  IOJIOKUTENIbHbIE  KOCTUMYJHUPYIOLIHE  PELENTOpSI,
OJIOKMPYIOLUIMMH areHTaMH, KOTOpble OCNAOSIOT Nepenady CHTHAJIOB 4epe3 MHIHOMpYHoInne
peLenTopbl, AHTArOHUCTAMHU U OJHUM MM OoJiee areHTaMH, KOTOpPbIe CUCTEMHO YBEJIUYHBAIOT
4acTOTY NMPOTUBOOIYXOJIEBOro 0TBeTa T-KJIE€TOK, areHTaMu, KOTOPbIE MIPEOAOIEBAIOT pPa3IudHbIe
UMMYHOCYNIPECCUBHBIE IIyTM B MHKPOOKDPYKEHHH ONyXOJu (Hampumep, OJIOKHPYIOT
B3aMMOJIEHICTBUE WHTHOMPYIOUMX peunentopoB (Hanpumep, B3aumoneiictsusi PD-L1/PD-1),
UCTOLIAIOT MJIM MHruOMpyoT Treg (Hanpumep, ¢ MOMOLIBI0 MOHOKJIOHAJIBHOTO aHTUTENIA ITPOTHB
CD25 (nanpumep, nakiausymada)) uian myteM ucrouenus ex vivo CD25-mo3uTHBHBIX KJIETOK C
NPUMEHEHHEM MHKPOTPaHyJI, CBSI3aHHBIX ¢ aHTuTenamu k CD2S, nuHrubupyrot meradonmnueckue
depmenTsl, Takue kak IDO, win yCTpaHSIOT/MPEAOTBPAIIAOT AHEPTHI0 WM UCTOlIeHue T-
KJIETOK) W areHTaMH, KOTOpbIe 3alyCKarOT AKTHUBALMIO BPOXKIEHHOTO HMMMYHHUTETA H/HIN
BOCHIAJICHUE B MECTAX OIMyXOJIH.

B omHOM acmekTe MMMYHOOHKOJIOTHUECKUH areHT mpencrasisieT codoit antaronuct CTLA-4,
Takol kak aHTaroHuctuueckoe antuteno k CTLA-4. Ilomxonmsumue antutena k CTLA-4
BKJIFOYaKOT, Harpumep, YERVOY (umunmmymad) uimu TpemMennmymal.

B npyrom acnekre MMMYHOOHKOJIOTHUECKHI areHT MPeacTaBisieT co0oi antaronuct PD-1, Takoi
Kak aHtaronuctudeckoe antureno k PD-1. Ilogxonsamue anturena k PD-1 Bkirouaror, Hanpumep,
OPDIVO (uuBonymab), KEYTRUDA (memOponuszymad) wmm MEDI-0680 (AMP-514;
WO02012/145493). UMMYHOOHKOJIOTUYECKHIA areHT MOXeT Takxke BKIouaTh muammsymad (CT-
011), xoTs1 ero crnenupUUHOCTb CBs3bIBAHUS B OTHOWeEeHHH K PD-1 moxBepraercss COMHEHUIO.
JIpyruM MomxoAoM K HauenuBaHuiO Ha peuentop PD-1 sBisercss pekOMOWHAHTHBIA O€JoK,
cocTosmmii 13 BHEKJeTouHoro nomena PD-L2 (B7-DC), cmauroro ¢ Fc-¢pparmentom IgGl,
Ha3biBaeMblii AMP-224.

B npyrom acmekTe MMMYHOOHKOJIOTUYECKHH areHT MpeacTaBiisieT coOoit antaronnct PD-LI1,

TakKOM Kak aHtaroHuctudeckoe antuteno k PD-L1. ITogxoasimue antutena k PD-L1 BkirouaroT,

Hanpumep, MPDL3280A (RG7446; W02010/077634), nypsanyma6 (MEDI4736), BMS-936559
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(W02007/005874) u MSB0010718C (WO2013/79174).

B npyrom acnekte MMMYHOOHKOJOIMYECKHH areHT HpeacTaBisieT cobol antaroHuct LAG-3,
TaKOM Kak aHTaronuctudeckoe antureso kK LAG-3. Ilogxonsmue anturena k LAG3 BKJIIOYAOT,
Harpumep, BMS-986016 (WO10/19570, WO14/08218) wmu IMP-731 wuma IMP-321
(WO08/132601, WO09/44273).

B npyrom acriekte MMMyHOOHKOJIOTHYECKHI areHT mpeacrasisier codoit aronnct CD137 (4-
I1BB), Takoii xak aronuctudeckoe antureno k CDI137. Ilomxomsmme antutrena k CDI137
BKJIFOYAIOT, HarpumMep, ypenymad u PF-05082566 (W012/32433).

B npyrom acnekTe MMMYHOOHKOJIOTHYECKHH areHT mnpencrasiseT coboit aronuct GITR, Takoit
kak aronuctudeckoe antuteno k GITR. IHogxonsmme anturena k GITR BiirouaroT, Hanpumep,
BMS-986153, BMS-986156, TRX-518 (WO006/105021, WO09/009116) u MK-4166
(WO11/028683).

B npyrom acnekre MMMYHOOHKOJIOTHUECKHMH areHT HpencTasisier cobod antaronuct IDO.
INoaxonsamue antaronuctsl DO Brimowaror, Hampumep, INCB-024360 (W02006/122150,
WOO07/75598, WOO08/36653, WO08/36642), wunmokcumon, BMS-986205 wmu NLG-919
(WO09/73620, WO09/1156652, WO11/56652, WO12/142237).

B apyrom acrnekre MMMyHOOHKOJIOTHUECKUH areHT mpeacTasisier coboit aronuct OX40, Takoi
kak aronucruueckoe antuteno k OX40. INogxonsmue anturena k OX40 BKIIIOYAIOT, HATIPUMED,
MEDI-6383 unu MEDI-6469.

B npyrom acrnekre MMMyHOOHKOJIOTHUECKUH areHT mpeacrtasisier coboit antaronuct OX40L,
TakoH kKak aHTaroHucrudeckoe antureno k OX40. Tlogxonsmwme anTtaronuctsl OX40L
BKJIFOYAKOT, Harpumep, RG-7888 (W006/029879).

B apyrom acnekTe MMMyHOOHKOJIOTUYECKUN areHT mpenctasisier codoi aronnct CD40, Takoi
Kak aroHucruyeckoe aHrureno k CD40. B eme oxHOM BapuaHTe OCYILECTBIEHUS
UMMYHOOHKOJIOTHUECKHI ~areHT mpencraBiseT cobod antaromuct CD40, Takoil Kak
anTaronuctuueckoe antutesno k CD40. IMogxonsamue antutena k CD40 BKIOYarOT, HampuMep,
JyKaTyMymad win ganetry3symad.

B apyrom acnekTe MMMyHOOHKOJIOTUYECKUN areHT Mpenctasisier codoi aronuct CD27, Takoi
kak aroHucrudeckoe antuteno k CD27. Iogxonsmue anturena k CD27 BKIIOUAKOT, HAIPUMED,
BapIHIIyMao.

B npyrom acnekTe MMMYHOOHKOJIOIHUYECKHI areHT npexacrasisier codoit MGA271 (no B7H3)
(WO11/109400).

KomOuHupoBaHHast Tepanusi MpeAHa3HAYEeHA ISl BKIFOUEHUS] BBEIEHUS 3TUX TEPANeBTHUECKUX

AI'€HTOB MOCJICA0BATCIIbHBIM o6pa30M, TO €CTh, KOrga K&)I(I[blﬁ TepaHeBTI/I"IeCKI/Iﬁ AI'CHT BBOOAUTCA
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B Pa3HOE BpeMsl, a TAKXKe JJIsl BBEIGHUs STUX TepPaleBTUUECKUX areHTOB WU, IO MEHbILIEl Mepe,
IBYX TeparneBTHYECKHX areHTOB IO CyllecTBy oaHoBpeMeHHO. Ilo cyiiecTBy, OnHOBpeMEHHOE
BBEICHHE MOXeT ObITb [OCTUTHYTO, HAmnpuMep, NyTeM BBEACHUS CYOBEKTY €IMHUIHON
JIEKapCTBEHHOHN (pOpMbI, UMeroIell (PUKCHPOBAHHOE COOTHOIIEHUE KAKAOTO TePAreBTUIECKOrO
areHTa, MM HeCKOJIbKUX €IUHUYHBIX JIEKAPCTBEHHBIX (POPM Ui KAXKIOTO U3 TEPANeBTHUUECKUX
arentoB. IlocnenoBarenbHOe MM 1O CYLIECTBY OAHOBPEMEHHOE BBEIEHHE KaKIOro
TEPANEBTHUECKOr0 areHTa MOXET ObITh OCYIIECTBJICHO JFOOBIM MOAXOIAINUM IyTeM, BKIIKOYAS,
HO HE€ OrPaHUYMBAsCh UMM, IEPOPAJIbHBIE NTyTH, BHYTPUBEHHBIE ITyTH, BHY TPUMBIIIEYHBIE TyTU U
NPsSIMOE BCACBIBAHHME U€pe3 TKAHU CIM3UCTOIN 00omouku. TepaneBTHUECKHE areHThl MOTYT OBITh
BBEICHBI OJHUM U TE€M e IyTeM WIH pa3HbIMU MyTsiMu. Hanmpumep, nepsblil TepaneBTUYECKU
areHT 13 BLIOPAHHOHN KOMOMHAIIMN MOKET OBITh BBE/IEH C ITOMOIIBIO BHYTPUBEHHON UHBEKINH, B
TO BpeMsi Kak Jpyrue TepaneBTHYECKHe AareHThl W3 KOMOWHAIMKU MOTYT OBbITh BBEIEHBI
NepOpabHO. AJIBTEPHATUBHO, HANPHMEp, BCE TEPAIEBTHYECKHE Ar€HThl MOTYT ObITh BBEICHBI
NepOpPaJIbHO, UJIH BCE TEPATIEBTUYECKUE ar€HThl MOTYT OBITh BBEAEHBI C IIOMOIIBIO BHYTPUBEHHOM
nHbeknu. KoMOMHMpOBaHHAS Tepanusl Tak)Ke MOKET BKIIOYATh BBEICHHE TEPANEBTHYECKUX
areHTOB, KaK OIMCAHO BbIME, B IONOJHUTENBHOH KOMOMHAIMU C JPYTHMH OHOJIOTHYECKH
aKTUBHBIMH WHTPEIUEHTAMH U HEMEAMKAMEHTO3HON Tepamueil (Harmpumep, XUPYypruuecKuM
BMEIIATEILCTBOM HJIM JIy4eBOH Tepamueii). Eciu KOMOMHUpOBaHHAsE Tepamusi JOMOJHUTEIBHO
BKJIFOYAET HEMEIUKAMEHTO3HOE JIeUeHNe, HEMEeIUKAaMEHTO3HOEe JIeUeHHe MOXKET MMPOBOAUTHCS B
moboe momaxonsliee BpeMs OO TeX MOp, IMOKa AOCTHraercs OjaronpusiTHbid 3¢dexr or
COBMECTHOTO JEeHCTBHS KOMOWHALIMM TEPaleBTUYECKUX AareHTOB U HEMEIMKAMEHTO3HOI'O
aeyeHus. Hampumep, B COOTBETCTBYIOLIMX Ciydasx OnarompusitHbiid 3¢@dekT Bce erme
NOCTUTAETCs, KOIZa HEeMEOUKAMEHTO3HOE JIeUeHHE BPEMEHHO OTMEHSeTCsl IpPU BBEACHUU
TEparneBTUYECKUX areHTOB, BO3MOXKHO, Ha THU WJIN AaKe HeleIH.

B xoHTeKCTe NaHHOrO NOKyMEHTa TEPMHUH «KJIETKa» OTHOCHUTCS K KJIETKe, HaxoAsIIeics in vitro,
ex vivo Uy in vivo. B HeKOTOPBIX BAPUAHTAX OCYLIECTBIICHUs KJIETKA €X VIVO MOKET NPEACTABIATh
co0oif yacTh 0Opas3ma TKaHH, B3ATOrO U3 OPraHU3Ma, TAKOTO KaK OPTaHH3M MIIEKONHTaromero. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHHUS KJIETKA i71 VilFO MOMET MPEICTaBISTh COOOW KIIETKY B
KJIETOYHON KyJbType. B HEKOTOpBIX BapuaHTax OCYIIECTBJIEHUs KIETKA /71 VivOo TNPeACTaBIseT
coOOH KJIETKY, KUBYLIYIO B OPraHU3ME, TAKOM KaK OPTaHU3M MJIEKOITUTAOIIETO.

B KkoHTekcTe NaHHOrO NOKyMEHTa TEPMHMH «KOHTAKTHPOBAHUE» OTHOCHUTCS K COEAMHEHUIO
yKa3aHHBIX ()ParMEHTOB B CUCTEME i1 Vifro Wi cucteme in vivo. Hanpumep, «<KOHTaKTHPOBAHUE»
depmenta DGKo u DGK( ¢ coennnennem @opmyiel (I) BKIrO4aeT BBEACHHE COSAMHEHUS T10

HaCTOALIEMY 1/1306pereH1/1}0 WHAUBUAYYMY HIIM MAOUCHTY, TAKOMY KaK YC€JIOBCK, UMCHOLICMY
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DGKo u DGKC, a Takxke, Hampumep, BBeaeHuwe coenuHenus Dopmynsl () B obpaser,
coep KAl KJIETOYHbII NN OYUINEHHBIN npenapar, cogepxkamuii pepment DGKo nu DGKCE.
Tepmun «unrudurop DGKo u DGKC» oTHOcHTCS K areHry, CrnocOOHOMY HHTHOUpPOBATH
aKTUBHOCTh IUALMUITIUIEPUHKIHA3b! anbda w/mnm nuanunrianuepuHkuHasbl n3era (DGKo u
DGKC) B T-knerkax, uro npuBoauT k crumyisiiun T-knerok. Marnourop DGKo u DGKE mosxker
npeAcTaBisATh co00# obpaTumblil min HeoOpaTumblil nHruOouTop DGKow 1 DGKE. «O6paTumsrit
unruoutop DGKo u DGKC» npexncrasisier coboii coenuHeHrne, KOTopoe 00paTHMO UHTHOUPYET
¢depmenraruBayro aktuBHOcTh DGKa u DGKC mmbo B karajutudeckoMm, JubO B
HEKaTaJIUTUYECKOM LIeHTpe, U «HeoOpaTtumelii nHruoutop DGKo u DGKC» npencrasisier coboit
COoeMHEeHHNe, KOTopoe HeoOpaTuMo paspymaer ¢pepmentatuBHyo aktuBHOCTH DGKo 1 DGKC,
00pa3ysi KOBAJIEHTHYIO CBA3b C (PEPMEHTOM.

Tunbr paka, KOTOpble MOXHO Je4duTh coeanHeHueM Popmynsl (I), BkIOYAOT, HO He
OrpPaHUYMBAIOTCS MU, PaK T'OJIOBHOTO MO3T'a, pak KOXM, paK MOUYEBOTO My3bIpsi, paKk SUYHHUKOB,
paK MOJIOUHOM S>KEJEe3bl, PaK >KeNyJKa, PaK IMOMKEJIYAOYHON >Keje3bl, paK MPeACTaTeIbHON
JKeJIe3bl, PaK TOJCTOM KHIIKH, paKk KPOBH, pakK JIETKUX U pak kocTeil. [IpumMeps! Takux TUIIOB paka
BKJIFOYAIOT HEHPOOIaCTOMY, paK KHUIIEYHHUKA, TAKOH KaK pak MPsSIMOM KUIIKHU, PaK TOJICTON KHIIKH,
CEMEHHBbI  aJleHOMAaTO3HbI  IOJIMIIO3HBIM  pak M HACJHEACTBEHHBIH  HEMOJMUIIO3HBIN
KOJIOPEKTAJIbHBINA PaK, paK MHUIIEBOJA, Pak IyObl, paKk TOPTaHU, paK TOPTAHOTJIOTKH, PaK SI3bIKA,
paK CIFOHHBIX JKeJIe3, PaK JKeNyaKa, aleHOKAPIUHOMY, MEIYJUIIPHBIN paK MIUTOBUIHON YKeJIe3bl,
NAMUUIPHBIA PaK IMUTOBUAHOH JKeJle3bl, KAPLUHOMY ITOYKH, PaK MaPEHXUMBbI TOYKH, KAPLITHOMY
SIMYHUKOB, PaK IIEHKU MATKH, PaK TeJa MAaTKU, PaK SHIOMETPUS, XOPHUOKAPLUHOMY, KAPLIUHOMY
MOKETYIOUHOW JKeJIe3bl, KapLHMHOMY NPEIACTATENIbHOW JKeNe3bl, pPaK sIMYKa, KapLHHOMY
MOJIOYHOH JKeJie3bl, paK MOYEBBIBOISLINX MyTeH, MEJIAHOMY, OMYyXOJIH I'OJOBHOIO MO3Tra, TaKue
KaKk rIno0iacToMa, acTPOLMTOMAa, MEHHHTHOMa, MeayJuiobnactoma u  mnepudepudeckue
HEWPOIKTONEPMAbHBIE OMyXO0JH, TUM(poMy XOIKKHHA, HEXODKKHHCKYIO JIUM(OMY, TUMPOMY
bepkurra, octpeiii mumdodnacTHeil Jneiko3 (ALL), xpoHuueckuii nuMpoOIacTHBIA JIEHKO3
(CLL), octpslii Muenounsblii jeiiko3 (AML), xponndeckuii muenounssiii jeiiko3 (CML), T-
KJIETOYHBIA  JIEHKO3/TuMpOoMy  B3pOCbIX, AUPPY3HYIO KPYITHOKJIETOYHYIO B-KIeTouHyIO
miMpomy (DLBCL), renatokjaeTOYHYI KapLUHUHOMY, paK >KEIYHOrO IMy3bIpsi, OPOHXHAJIBHYIO
KapLUHUHOMY, MEJKOKJIETOYHYIO KapLUHOMY JIETKOTO, HEMEJIKOKJIETOUHYIO KapLUHOMY JIETKOTO,
MHOXECTBEHHYI0 MHEJIOMY, 0a3alioMy, TepaToMy, peTHHOOJACTOMY, XOPHOUAAJIBHYIO
MeJIaHOMY, CEMHHOMY, pabnomuocapkomy, KpaHHO(papUHTHOMY, OCTE0CAPKOMY,
XOHAPOCAPKOMY, MHOCapKOMy, JUIMocapkomy, ¢ubpocapkomy, capkomy IOunra u

MJIa3MOLIUTOMY.
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Onun wnn 60J1ee NOMONHUTENBHBIX (hapMaLIEBTHYECKUX areHTOB HJIA CTIOCOOOB JICUECHUS, TaAKUE
KaK, HarmpuMmep, NPOTHBOBUPYCHBIE AareHTHl, XMMHUOTEPAIEBTUYECKUE AareHTbl WIH Jpyrue
NPOTUBOPAKOBbIE AareHThl, UMMYHOCTHUMYJIATOPbI, WMMYHOIENPECCAHTHI, JIydeBas Teparms,
NPOTHUBOOITYXOJIEBbIE M IPOTHBOBUPYCHbIE BAKIMHBL, LINTOKUHOBAs Tepanus (Hampumep, 1L2 u
GM-CSF) w/unmun wHruOUTOpH THPO3UHKMHA3BI MOTYT HEOOA3aTeIbHO TNPUMEHATHCS B
koMOuHatmu ¢ coenuHeHusiMu DPopmynel (I) ans nedeHust 3abojeBaHUN, HAPYLIEHWH WA
coctosinuii, cBsizaHHbIX ¢ DGKo 1 DGKC. AreHThl MOryT KOMOMHUPOBATHCS C COEUHEHUSMU 110
HACTOSAIIEMY H300PETEHUIO B €JUHHYHOW JIEKAPCTBEHHOW (hOpMe, WM areHTbl MOTYT OBITh
BBE/ICHbI OIHOBPEMEHHO HJIU ITOCJIEI0BATENbHO B BU/IE€ Pa3/IENIbHBIX JIEKAPCTBEHHBIX (hopM.
INomxopsimue XUMHOTEpANEeBTUYECKHE WM JPyrue MPOTUBOPAKOBBIE AareHThl BKIIOYAIOT,
HanpuMep, aJKWINPYIOIIUE areHThl (BKIIOYas, Oe3 OrpaHWYeHHUs, a30TUCTblE HIPUTHI,
NPOU3BOJIHBIE STHJICHUMHUHA, AJKWICYJIb()OHATHL, HUTPO3OMOYEBUHBI M TPHA3€HBI), TAKUE KaK
ypaumioBbiii unput (ypamyctun), xjgopmerus, mukiaodochamun (CYTOXAN®), upochamun,
MendanaH, XJOpamMOyIHJ, MUIOOPOMAaH, TPUITHIEH-MENIAMUH, TPUITHICHTHODOCPOpaMuH,
Oycynbdan, KApMyCTHH, JIOMYCTHH, CTPENTO30LMH, AakapOa3uH U TEMO30JIOMU.

Ipu neueHny MenaHOMBI MOIXOASALINE ATSHTHI IS IPUMEHEHUs] B KOMOWHAINY C COSTUHEHISIMU
@®opmyner  (I) BrmouaroT:  pakapbasun  (DTIC), HeoOsi3aTenpHO BMeECTe ¢ IOPYTUMHU
XUMHOTEPANIeBTUYECKIMH JICKAPCTBEHHBIMH CpPENCTBAMH, TakKMMU Kak kapmyctuH (BCNU) u
ucriatul; «JlaptMytekuii pexmy, coctosumii u3 DTIC, BCNU, uucmnatuHa u TaMokcueHa,
KoMOuHanuio nucriatuia, Buaonactuaa u DTIC, remo3zonomuaa unun YERVOY™, CoenuHeHust
@®opmyner  (I) MoryT KOMOWHHpPOBaTbCS C HMMMYHOTEPAIEBTUYECKHMHU JIEKAPCTBEHHBIMU
CPEACTBAMH, BKJIFOYas IIUTOKWHBI, TaKue Kak WHTepepoH-aib(a, MHTepIeHKHH-2 U (HaKTop
Hekposa onyxodu (TNF), mpu neueHnn MexaHoMBbI.

Coenunenuss @opmyisl (I) Takke MOTYT NMPUMEHSTHCS B KOMOWHALIMK C BAaKLUHOTEPAITHEH MpU
JEYCHUH MEJaHOMBbL. BakIMHBI NPOTUB MEJNAHOMBI B HEKOTOPOH CTENEeHH AaHAJOTHYHBI
NPOTUBOBUPYCHBIM BAaKLMHAM, KOTOPBIE MPHUMEHSIOTCS ISl MPEOyNpPeKACHUs 3a00JIeBaHHI,
BBI3BIBAEMBIX BHPYCaMH, TAaKUMH KaK IIOJIMOMHUENNT, KOPb U OJIHIEMHYECKUI MapOTHT.
OcnabneHHble KJIETKY MEJTAHOMBI WJIH YaCTH KJIETOK MEJTAHOMBI, Ha3bIBAEMbI€ aHTHTE€HAMH, MOTYT
OBITH BBEIEHBI MALIMEHTY, YTOOBI CTUMYJIMPOBATH UMMYHHYIO CHCTEMY OpraHH3Ma K pa3pyIleHHEO
KJIETOK MEJIAaHOMBI.

MenaHOMBI, KOTOpBIE JIOKAJIM30BaHbl HA PYKaX WIJIM HOTaX, TaKXKe MOYKHO JIEYUTh C MOMOIIBIO
KOMOMHAIIMY areHTOB, BKIIFOYAKOIIUX ONHO wWiH Oonee coemuHennin @opmyisl (I), mpumenss
croco0 M30JIMPOBAHHOW TUNEPTEpMUYECKoil mepdy3un koHewHocTH. Ilo 3TOMY mMpoOTOKOIY

JICUCHUS BPEMEHHO OTACIIAIOT KpOBOO6paH.IeHI/Ie HOp&)KGHHOﬁ KOHCYHOCTH OT OCTAJIbHOI'O TCJla U
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BBOJISIT BBICOKHE JTO3bI XUMHOIIPETIAPATOB B apTEPHIO, MUTAIOLIYI0 KOHEYHOCTh, TAKUM 00pa3om
oOecrieunBasi BBICOKHME [03bI B OOJIACTH OINYyXONIM, HE TIOABEpPras BHYTPEHHHE OpTaHbI
BO3JIEHUCTBHIO 3THX 103, KOTOPbIE B MPOTUBHOM CIIy4ae MOTJIA Obl BBI3BATh TsDKENbIE MOOOUHBIE
s¢pdexter. OObpaHO KUAKOCTh HarpeBatoT oT 38,9°C mo 40°C. Mendanan mpencrasisier coOoi
JIEKapCTBEHHOE CPENICTBO, KOTOPOE HanOoIIee 4YaCcTO MPUMEHSIETCSI B 3TOH XUMHOTEPANIEBTHYECKON
METOZIMKE. JTOT CIIOCO0 MOKET OBITh OCYILIECTBIIEH C JPYTMM areéHTOM, Ha3bIBa€MbIM (pakTOpoM
Hekpo3sa omyxoisu (TNF).

INomxonsmue XUMHOTEpPANEBTUYECKHE WM JPyrue NPOTUBOPAKOBBIE AareHThl BKIIIOYAOT,
HampuMep, aHTUMEeTadoMUThI (BKItOUasi, 0€3 OrpaHUYEHHs, AaHTATOHUCTHI (POJIUEBOUN KHCIIOTHI,
aHAJIOT THUPUMHMHA, AHAJIOTH MypHHA M HHTUOUTOPBI alE€HO3MHIE3aMHHA3bl), TakHe Kak
MeToTpeKcar, S-propypauni, (GIOKCYpUAMH, LUTapabuH, O-MepPKanTONmypHuH, O-THOTYaHUH,
¢bnynapabun pocdar, NEeHTOCTATHH U TEMIIUTAOHH.

INomxonsamue XUMHUOTEPANIEBTUUECKHUE WM JAPYTHUe MPOTHBOPAKOBBIE areHThI JOMOJHUTEIBHO
BKJIFOYAIOT, HAlpUMep, HEKOTOpble INPUPOAHbIE BELIECTBA M MX INPOU3BOAHBIE (HANpuMep,
ayKanonapl OapBUHKA, TNPOTHBOOMYXOJIEBbIE AHTHOMOTHKH, (epMEeHThl, JTHUM(POKUHBI U
SMUNOAOPUIIOTOKCHHBI), TaKW€ KakK BHUHOJACTUH, BHUHKPUCTUH, BUHJE3WH, OJICOMHIINH,
JaKTHHOMHLIMH, JayHOPYOMLMH, JOKCOPYOWIMH, snupyounuH, wugapyoummH, ARA-C,
nakurtakcen (Taxol), murpamuuumH, nesokcukopopmuimy, muromuuuH-C, L-acnmaparunasa,
unrepdepons! (ocodbenHo IFN-a), 3Tono3un 1 TEHUO3UA.

Jlpyrue IUTOTOKCUYECKHE areHThl BKIIIOYArOT HaBenbOuH, CPT-11, anacTposon, nerpos3ou,
karenutabuH, penokcaguH u qposokcaduH.

Takke NOAXONALIMMHU SIBJISIOTCS ILIUTOTOKCUYECKHE areHThl, TaKue KakK >MHIO(HIUIOTOKCHUH,
NPOTUBOOIYXOJIEBBIH ()EPMEHT, WHTHOUTOP TOMOHM30MEPA3bl, MPOKApOA3HH, MHUTOKCAHTPOH,
KOOPJIMHALIMOHHBIE KOMILIEKCHI IJIATHHBI, TAKUE KaK LUCIUIATHH U KapOOILJIaTHH, MOIU(PUKATOPHI
OMOJIOTUYECKOr0 OTBETA, MHTHOUTOPBI POCTA, AaHTUTOPMOHAJbHBIE TEPANIeBTUYECKHE areHTHI,
JEeHKOBOPUH, Teradyyp; ¥ reMoIro3THIeCKue (PakTopsl pocTa.

Jlpyroii mpOTHBOPAKOBBIA areHT (AreHThI) BKIIFOYAET TEPANEBTUYECKHUE AHTHUTENA, TaKHe Kak
tpactysymad (HERCEPTIN®), anTuTeNa K KOCTUMYJIUPYIOIIUM MoJieKyiaM, Takum kak CTLA-
4, 4-1BB u PD-1, win antutena k uurokuHam (IL-10 wim TGF-B).

Jlpyrue TnpOTHBOPAKOBBIE AareHThl TAaKXKE BKIIOYAIOT TE€, KOTOPbIE OJIOKUPYIOT MHTPALHIO
MMMYHHBIX KJIETOK, TAKH€ KaK aHTarOHUCThI XeMOKUHOBBIX perientopos, Bkitouas CCR2 u CCR4.
Jlpyrue npOTHBOPAKOBBIE AreHTHl TAKXKE BKIIOYAIOT TE, KOTOPbIE YCHIUBAIOT HUMMYHHYIO
CHCTEMY, TAKHE KaK abIOBAHTHI WIIM JANTUBHBIN MepeHOC T-KIIeTOK.

HpOTI/IBOpaKOBbIe BAaKLWHbI BKJIHOYAOT ACHAPUTHBIC KIICTKH, CUHTCTUYCCKUE MEITUADI, DNA-
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BAKL[MHBI 1 PEKOMOMHAHTHBIE BUPYCHI.

dapmarieBTHUECKAs KOMIIO3ULIMS TIO H300PETEHHIO MOXKET HeoOs3aTebHO BKIFOYATh, I10
MeHbIIEH Mepe, OOUH WHruouTop curHanbHOW TpaHcaykuuu (STI). «MHrubutop curHambHON
TPAHCAYKLUN» MPENCTABISIET COOOM areHT, KOTOPbIH N30MpaTelbHO HHIHOUPYET OHY MITH Ooee
JKM3HEHHO BAYKHBIX CTaJMH CHUTHAJIBHBIX IMyT€H B HOPMAJIBbHOW (PYHKIIMHM PAKOBBIX KJIETOK, TEM
cambIM mpuBoas k anonTo3y. ITomxomsimue STI BrirOuaroT, HO HE OrpaHUYMBAIOTCS MMHU: (1)
UHruOUTOpHl KMHa3bl ber/abl, Takue kax, Hanpumep, STI 571 (GLEEVEC®); (i1) uHruOuTopst
peuenropa snuaepmanbHoro gakropa pocra (EGF), Takue kak, Hanpumep, HHTHOUTOPBI KHHA3BI
(IRESSA®, SSI-774) u antutena (Imclone: C225 [Goldstein et al., Clin. Cancer Res., 1:1311-
1318 (1995)] u Abgenix: ABX-EGF); (iii) unruOutops! peuentopoB her-2/neu, Takue kak
uHruourops! papuesunrpancoepasst (FTI), Takue xak, Hanpumep, L-744,832 (Kohl et al., Nat.
Med., 1(8):792-797 (1995)); (iv) uarudurops! kuHa3 cemeiictea Akt mnm nmytu Akt, Takue Kak,
Harpumep, panamuuuH (cm., Hanpumep, Sekulic et al., Cancer Res., 60:3504-3513 (2000)); (v)
UHTUOUTOPBI KMHA3BI KJIETOYHOTO LIUKJIA, TaKue Kak, Hanpumep, puasornupunona u UCN-01 (cm.,
Hanpumep, Sausville, Curr. Med. Chem. Anti-Canc. Agents, 3:47-56 (2003)); u (Vi) MHTHOUTOPBI
(bochaTHIUIMHO3UTOJIKUHA3BI, Takue Kak, Hampumep, LY294002 (cm., Hanpumep, Vlahos et al .,
J. Biol. Chem., 269:5241-5248 (1994)). B xauecTBe abTepHATUBBI, 10 MeHbIneH Mepe, onuH STI
U, N0 MeHbIIeil Mepe, ogHO coenuHeHne Dopmyinbl (I) MOryT HaXOAWTBCS B OTHEIBHBIX
(apMareBTHYECKUX KOMITO3ULUSAX. B KOHKPETHOM BapUaHTE OCYLIECTBJIEHHsS] HACTOSINEro
u300peTeHus, o MeHbIneil Mepe, onHo coenunenne @opmyue (1) u, no menbiei mepe, onun STI
MOTYT OBbITh BBEICHBbI MALMEHTY OJHOBPEMEHHO WJIM IOCIEeNOBaTeNbHO. [[pyrumu cioBamu,
CHavajia MOJKET OBITh BBENEHO, MO MeHbIIeH Mepe, ogHo coenuHenne Popmyiel (I), cHayana
MO3KET OBbITh BBeJleH, MO MeHbinel Mepe, onuH STL win, Mo MeHbIIel Mepe, OTHO COeTUHEHUE
®opmyie (1) 1, mo menbiueii mepe, onuH STI MoryT ObITE BBEZIEHBI OTHOBpEeMeHHO. Kpome Toro,
Koraa npumensiercst 6osee onnoro coenuneHust @opmyiel (1) u/unu STI, coenrHeHNss MOTYT OBITH
BBEJICHBI B JTFOOOM TIOPSIIKE.

Hacrosimmee m3oOpereHne Takke OTHOCHTCS K (DapMaLeBTHUECKON KOMITO3ULHMH Ui JICUSHHSI
XPOHUYECKOW BHUPYCHOH HWH(EKUUH y MalMeHTa, COAep’Kallel, MO MEHbIIeH Mepe, OIHO
coequHenne @opmynel (I), HeoOs3aTeNPHO, IO MEHBIIEH Mepe, OJHO XUMHOTEPAMEBTUYECKOE
JIEKapCTBEHHOE CPENICTBO U, HEOOsI3aTENIbHO, IO MEHbBILEH Mepe, OIUH MPOTHBOBUPYCHBIH areHT,
B (papMaLieBTUIECKH MPHEMIIEMOM HOCHUTEJE.

Taxke mpenioxkeH Croco0 JieUeHUs XPOHMYECKOW BUPYCHOM WH(EKIUH y MalHUeHTa IMyTeM
BBeZIeHUS 3(p(PEeKTHBHOTO KOJIMUECTBA BhIIIEYKA3aHHOH (hapMaLeBTHUECKON KOMIIO3HULINH.

B KOHKPETHOM BapHUAHTEC OCYLICCTBIICHUSA HACTOALIECTO 1/1306pereH1/151 NanueHTy OAHOBPEMEHHO
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WK TIOCJIEZIOBATENBHO BBOJIAT, 110 MeHbIIEH Mepe, ogHo coennaeHne @opmyiel (1) u, mo MeHbIei
Mepe, OAWH XUMHOTEpAleBTHUYECKUI areHr. [lpyrumu cioBamy, MO MEHbIIEH Mepe, OIHO
coequHenne @opmynsl (I) MokeT OBITh BBENEHO TEPBBIM, MO MEHBIICH Mepe, OIUH
XUMHOTEPAIEBTUIECKHI areHT MOKET ObITh BBENEH NEpPBbIM, WJIH, [0 MEHBbLIEH Mepe, OIHO
coequHenne @opmyuel (1) u, mo menbeit mepe, oguH STI MoryT OBITH BBEZIEHBI OTHOBPEMEHHO.
Bpems. Kpome Toro, xorma mnpumensiercss Oonee omHoro coenuHenus Popmyner (I) w/mmm
XUMHOTEPAIEBTUYECKOTO areHTa, 3TU COEJUHEHUs MOTYT OBITh BBEIEHBI B JIIOOOM IOPSIKE.
ITonoOubIM 00pazom, mrboi npoTuBOoBUPYCHBIN areHT uian STI Takke MOryT OBITH BBEIEHBI B
1000 MOMEHT IO CPaBHEHUIO ¢ BBeieHueM coenuHerus Popmyisl ().

XpoHHUYeCKHe BUPYCHbIE MH(PEKLHH, KOTOPblE MOXKHO JIEUYUTh C IIOMOINBIO HACTOsIIEH
KOMOMHHUPOBAHHOM Te€panuu, BKIFOYAIOT, HO HE OTPAHUMYUBAIOTCS UMH, 3a00JI€BaHNs1, BbI3BAHHbIE:
Bupycom remarura C (HCV), Bupycom nammuioms! udenoseka (HPV), muromeranosupycom
(CMV), Bupycom mnpocroro reprneca (HSV), Bupycom OImmreitna-bapp (EBV), Bupycom
BeTpPstHOM  ocmbl, BupycoM Kokcaky, BupycoMm ummyHozeduiura uenoseka (HIV).
IIpumeuarenbHO, YTO MapasuTapHble MHPEKIUU (HApUMep, MASPHIO) TAKXKe MOXKHO JIEYHTh
YKa3aHHBIMH BbIIIE CIOCOOAMH, B KOTOPBIX COANHEHNS], U3BECTHBIE JUIS JICYEHHSI Tapa3UTaPHbIX
COCTOSIHMH, HeoOs13aTeNIbHO 100ABIISIOT BMECTO TPOTUBOBHPYCHBIX areHTOB.

IMoxxopnsimue NPOTUBOBUPYCHBIE Ar€HTHI, MPEAIoaraéMble sl MPUMEHEHUsI B KOMOMHAIIMH C
coenunenueM @opmyisl (I), MOTYT BKJIIOYATH HYKJIEO3HIHBIE U HYKJICOTHIHbIC MHTHOUTOPBI
obpatHoli Tpanckpunrasbl (NRTI), HeHykieo3unHble MHTHOUTOPBI OOPATHOW TPAHCKPUIITA3BI
(NNRTI), uHruburops! nmpoteassl U APyrue NPOTUBOBUPYCHBIE JIEKAPCTBEHHBIE CPEICTBA.
IMpumepsr nogxonsmux NRTI BkmrowaroT 3unoyaun (AZT), nunanosun (ddl); 3ampuurabux
(ddC); craBymun (d4T), mamusygun (3TC), abakaBup (1592U89), amedhoBup IUITUBOKCHI
[6uc(POM)-PMEA]; nobykasup; BCH-10652; smrpunurabun [(-)-FTC]; 6era-L-FD4 (taxxe
Ha3biBaeMbili Oeta-L-D4C wnmm Oera-L-2',3'-nunesokcu-S-propunrunen), DAPD, ((-)-OGera-D-
2,6-nuamuHONypuHANOKCoNan), u JyoneHo3mH (FddA). Tummunssle noaxomsmme NNRTI
BKIrovaroT HesupanuH (BI-RG-587); nemasupaun (BHAP, U-90152); sdasupens (DMP-266),
PNU-142721; AG-1549; MKC-442 (1-(atokcumernn)-S-(1-meTunsTin)-6-(¢heHunmeTin)-
(2,4(1H,3H)-nupumuanaamon) u (+)-kamanonmun A (NSC-675451) u B. Tunugnble noxxoasimye
UHTHOUTOpPBI TIpoTeasbl BKIHOYaOT cakBuHaBUp (Ro 31-8959), puronaBup (ABT-538),
uanuHasup (MK-639), nendunasup (AG-1343), amnpenasup (141W94), nazunasup, DMP-450,
BMS-2322623, ABT-378 u AG-1549. Jlpyrue mnOpOTHUBOBUPYCHbIE AareHThl BKJIOYAIOT
ruapokcuModeBuny, pubasupuH, IL-2, IL-12, nentadysun u Yissum Project No.11607.

HacTtosimiee nzoOperenue Takke BKIOUaeT papmaneBTUdeckne HaOOpbI, MOJIE3HbIE, HAIPHMED,
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IUTSL ISYeHUST WJTH TIpeaynpeskaeHus 3abonesannii win Hapymenni, cBsizanabix ¢ DGKo u DGKC,
U Ipyrux 3a00JIeBaHUH, YIIOMSIHYTBIX B HACTOSIIEM JOKYMEHTE, KOTOpPbIE BKJIIOUAIOT OIMH TN
Oomee  KOHTeHHEPOB, coxepkamuX (HapMALEBTHUECKYIO  KOMIIO3HMLHUIO,  COAEPIKAIIYIO
TepaneBTHUecKH d(pdexkTnBHOe konmmuecTBO coenuHeHnst Popmynsl (I). Takme HabOpbI MOTYT
IOTMOJHUTENBHO BKJIIOYATh, MPHU JKEJAHUHM, OJUH WJIH OoJjiee pa3IMYHBIX KOMIIOHEHTOB
CTaHAAPTHBIX (papMaleBTUYECKUX HAOOPOB, TAKUX KaK, HAIPUMEP, KOHTEHHEPhI C OJHUM MU
Oonee (hapmaleBTHUECKU MPUEMIIEMBIMHI HOCUTEISIMH, IOTIOTHUTENbHBIE KOHTEHHEPBI, Kak OyaeT
OYEBHJIHO CIEMAJINCTaM B JaHHOW oOnactu. MHCTpYKUMU B BHIE BKJIAIBIIIEH WM STUKETOK C
yKa3aHHEM KOJMYECTB BBOJUMBIX KOMIIOHEHTOB, PEKOMEHJALMU IO BBEACHUIO W/ WM
MHCTPYKLIUH 110 CMELIMBAHUIO KOMIIOHEHTOB TAaK)K€ MOTYT OBITh BKJIFOUEHBI B HA0OP.

KomOuHupoBaHHas Tepamnus npenHa3HauyeHa i1l 0003HAaYeHUs BBEACHUS 3THUX TEPANeBTHUECKUX
areHTOB MOCJIeA0BATEIbHBIM 00Pa30M, TO €CTh, KOTAa KaKIbII TEparieBTUUECKUIT areHT BBOJST B
pasHOe BpeMs, a TAaK)Ke BBEJIEHUS STUX TEPAlleBTUUECKUX areHTOB WUJIH, 10 MEHbLIEH Mepe, ABYX
TEpaneBTUUECKUX AareHTOB IO CyLIeCTBY OAHOBpeMeHHO. Ilo cylecTBy, OZHOBpPEMEHHOE
BBEJIEHHE MOXET OBITb JOCTUTHYTO, HAIpUMep, IyTeM BBEACHUs CYyOBEKTy eIUHMYHOM
JIEKapPCTBEHHOH (hOPMBI, UMeIoLIel (PUKCUPOBAHHOE COOTHOLIEHHE KAXKIOTO TePareBTHYECKOTO
areHTa, WJIM HeCKOJIbKUX €IUHUYHBIX JIEKAPCTBEHHBIX (POPM Uil KAXKIOTO U3 TEPANIeBTHYECKUX
areHtoB. llocnenoBaTenpHOE WAM MO CYLIECTBY OJHOBPEMEHHOE BBEIECHHE KaKIOTO
TEPANEeBTHUECKOTO areHTa MOXKET ObITh OCYIIECTBJICHO JFOOBIM MOAXOISAIIUM MyTeM, BKIIFOYAS,
HO HE€ OrpPaHUYHUBAsICh UMM, NIEPOPaJIbHbIE ITyTH, BHYTPUBEHHBIE ITyTH, BHY TPUMBIIIEUHBIE TyTH U
NPSIMOE BCACBIBAHHUE Yepe3 TKAHU CIM3UCTOIN 00omouku. TepaneBTHYECKHE areHThl MOTYT OBITh
BBEJEHbl OAHMM M TeM »>K€ IMyTeM WM pa3MuHbIMM nyTsiMu. Hanpumep, mnepsblii
TEPareBTUUECKUI areHT BhIOPAHHONW KOMOWHALIMK MOXKET OBbITh BBEICH NMyTEM BHYTPHBEHHOM
UHBEKLIUH, B TO BPEMS KaK JPyrye TePareBTUYECKHe areHThl KOMOMHALIUN MOTYT OBITh BBEICHBI
nepopasibHO. B kauecTBe anbTepPHATUBBI, HAIPUMED, BCE TEPANEBTUUYECKHUE areHThl MOTYT OBITh
BBE/ICHbI TEPOPAJbHO, HWJIM BCE TEPANEeBTHYECKHE AareHThl MOTYT OBIThb BBEIEHBI IyTEM
BHYTPUBEHHOW WHBbEeKUIMU. KOMOMHHMpOBaHHAsi Tepamusi Tak)K€ MOXET BKJIOYAaTh BBEACHUE
TEPANeBTHUECKUX AreHTOB, KaK OMHCAHO BBINIE, B JOMOJHUTENbHOW KOMOWHAIMH C JPYTHMHU
OMONIOrNYeCKH aKTHBHBIMU HHIPEANEHTAMH U BUIaMH HEMETUKAMEHTO3HO! Tepanuu (Hanpumep,
XUPYPTUYECKIM BMEIIATENbCTBOM HMJIM JIy4eBOH Tepamueii). Eciu KOMOMHMpOBaHHAsT Tepamnwst
JOTOJHUTENBHO BKJIIOYA€T HEMEAUKAMEHTO3HOE JICUCHHE, HEMEAUKAMEHTO3HOE JICUEHUE MOKET
OBITH NMPOBEAECHO B JIFOOOE MOAXOAIIEe BPEeMsl A0 TE€X MOp, MOKA JOCTUraeTcs OJaronpusTHBINR
3pdexkT OoT COBMECTHOrO  AEHCTBUS  KOMOWHAIMM  TEPANeBTHUECKUX  areHTOB |

HEMEIMKAaMEHTO3HOro JiedeHus. Hampumep, B COOTBETCTBYIOIIMX CIy4asx OJaronpusTHBINA
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a¢(deKT Bce ele JOCTUraeTcs, KOraa HeMEOUKAMEHTO3HOE JICYCHHEe BPEMEHHO OTMEHSIETCS OT
BBEICHUS TEPANICBTUYECKIX areHTOB, BO3MOXKHO, HA THU WJIH JJAXKe HEHEIH.

HzobpereHne Takke OTHOCHUTCS K (DapMaleBTHYECKH MPUEMIIEMBIM KOMITO3HLIUSM, KOTOPBIC
cozepIKaT TepaneBTU4IecKu 3 (PeKTUBHOE KOJTMUECTBO OIHOTO WK Oojiee coenuHeHuit @opmy bl
(D, cocTaBneHHBIX BMeCTe C ONHHUM iU Oosee hapMaleBTHUECKH MPUEMIIEMBIMU HOCUTEIISIMU
(BcIOMOTATEIbHBIMU  BEIIECTBAMU) W/WIM pa30aBUTESIMU, W, HEOOS3aTeNbHO, OJHUM WJIH
HECKOJIbKIMH JTOTIOJTHUTEIbHBIMU TEPANIeBTUYECKUMU areHTaMH, OITUCAHHBIMH BBILIIE.
CoenuHeHus 1o TaHHOMY U300PETEHUIO MOTYT OBbITh BBEACHBI JJIsI JIIOOOTO U3 OMUCAHHBIX 371€Ch
MPUMEHEHUH JIFOOBIM MOIXOSIINM CIIOCOOOM, HaIIpUMep, IePOPATHHO, B BUIE TaOIETOK, KarcCyI
(kakmas W3 KOTOPBIX BKJIFOYAET COCTaBbl C IPOJIOHTUPOBAHHBIM WM 3aMEJICHHBIM
BBICBOOOKAECHHEM), MUJIFOJIH, TIOPOLIKU, IPAHYJIbL, 3JIUKCUPBI, HACTONKH, CYCIeH3UH (BKJIFOYAsI
HAHOCYCIIEH3UH, MHUKPOCYCII€H3UH, BBICYLICHHbIC pACHbUICHUEM JUCIEPCHUH), CHUPOIMbI U
SMYJIbCHU; CYOJMHIBAJIbHO;, OYKKaJlbHO, MapeHTEepPaJbHO, HANpPUMEp, MyTeM MOIKOXKHOIM,
BHYTPUBEHHOM, BHYTPHUMBIIIEYHON WM HHTPACTEPHAJIBHON WHBEKLUU I NyTeM HHDY3UU
(HampuMep, B BUJAE CTEPUIbHBIX BOJHBIX WJIM HEBOAHBIX PACTBOPOB WJIM CYCIIEH3MH JJIst
WHBEKLUH), Ha3aJIbHO, BKJIOYAs BBEICHHWE B HOCOBBIE MOJIOCTH, HANpHMEp, C MOMOIIBIO
UHTAJSIIUOHHOTO CIIpesi, MECTHO, HalpUMep, B BU/I€ KpeMa WU Ma3H;, UJIH PeKTalbHO, HAllpUMep,
B BHuae cymnmno3utopueB. OHM MOTyT OBITb BBEIEHBI OTHENBHO, HO OOBIYHO BBOISATCS C
(dapMaLieBTUYECKUM HOCHUTENIEM, BBIOPAHHBIM Ha OCHOBE BBIOPDAHHOTO IYyTH BBEIACHHUS U
CTaHIAPTHOMN (papMalleBTUYECKOUN MPAKTUKH.

®pasza «papMaleBTHUECKH TPUEMJIEMbIA HOCUTENb» B KOHTEKCTE TAHHOTO JOKYMEHTA 03HAYaEeT
(apMaLieBTHYECKU TTPUEMIIEMOE BEIECTBO, KOMITO3ULIUIO UM HOCUTEJb, TAKOW KaK YKUIKHUI HITH
TBEPABIH HAIMOJHUTEND, pa30aBUTE b, BCIIOMOTrAaTEIbHOE BEINECTBO, TEXHOJOTHUECKass T00aBKa
(HampuMep, CMa3bIBAKOINEe BEIIEeCTBO, TaJbK, MAarHe3Wsi, CTeapaT KaJbLMs WIH IUHKA WU
CTEpUHOBAsT KHUCJIOTA), WIM MaTepual Uil WHKAMCYJIUPOBAHUS PACTBOPUTENIS, YUACTBYIOIIUN B
MePEeHOCe WJIH TPAHCIIOPTUPOBKE PACCMATPUBAEMOr0 COSAMHEHUS U3 OJTHOTO OpraHa WJIH YacTH
TeJla B APYroi opraH WK 4acTh Teja. Kakaplii HOCUTENb JOJIKEH OBITh «ITPUEMIIEMBIM» B TOM
CMBICJIE, YTO OH COBMECTHUM C IPYTHMH HHTPEIHNEHTAMU COCTABA, BKJIIOYasi, HAIPUMED, aTbIOBAHT,
BCIIOMOTaTeJIbHOE BEIECTBO I HOCUTEJb, TAKOW KaK pa30aBUTENH, KOHCEPBUPYIOIIHE areHTHI,
HATIOJTHUTEJH, areHThI, PErYJUPYIOIIUE TeKYYeCTh, Ie3HHTErPUPYIOIINE areHThl, CMaYHBAIOLIUE
areHThI, SMYJIbTUPYIOIIUE areHThI, CYCIIEHIUPYIOLINE areHThI, TTOICIACTUTENH, APOMATH3ATOPBI,
OTAYLIKH, aHTUOAKTEPHAIIbHBIC areHThI, MPOTHBOIPUOKOBbIE areHThI, CMA3bIBAIOIINE areHThl U
JNO3UPYVIOIINE areHThI, B 3aBHCUMOCTH OT XapaKkTepa Criocoda BBEISHUS U JIEKAPCTBEHHBIX (POPM;

" HEC BpEOUT MALHUCHTY.



45

Tepmun «(papmaneBTHUECKAs KOMITO3ULHS» O3HAUAET KOMIIO3HLHUIO, CONEPIKAIIYI0 COSTMHEHNE
no M300peTeHN0 B KOMOWHAIMKM, TIO MEHbLIEH Mepe, C OJHUM JOIOJHUTEIbHBIM
bapMareBTHYECKH IPHUEMIIEMBIM HOCHTEJIEM.

dapmaLeBTHUECKH MPHEMJIEMble HOCHTENH COCTABJISIOT B COOTBETCTBUU C PSIOM (PAKTOpPOB,
XOPOLIO U3BECTHBIX CIELUAINCTaM B TaHHOHW 00nacTu. OHHU BKIIIOUYAIOT, O€3 OrpaHHYEHHs . TUI U
NPUPOAY AaKTHBHOTO AareHTa B peLenType, CyObeKkTa, KOTOPOMY JOJUKHA OBbITh BBEIEHA
KOMIIO3ULMS, COAep:Kallas areHT, MPEeANoaraeMblil MyTh BBEAEHUS KOMIIO3ULIMM, U LIEJIEBOE
TeparneBTHYeCKOoe TMoKazaHue. DapMaLeBTUYECKH IpUEMJIEMble HOCUTENM BKIHOYAKOT Kak
BOJHBIE, TAK W HEBOJAHBIE XUIKHE CPENbl, a TAK)Ke Pa3HOOOpa3Hble TBEpPIbIE U IMOJYTBEPIbIE
JekapcTBeHHble (opMbl. Takue HOCHTENM MOTYT BKJOYATh PsAJ PA3JUYHBIX HHIPEAMEHTOB U
n00aBOK B JIOTMOJHEHHE K aKTHMBHOMY areHTy, NMPUYeM TaKue JOTOJIHUTENbHbIE MHIPEAHEHTHI
BKJIFOYAIOTCS B COCTaB IO LEJOMY psily NMPUYMH, HApUMep, I CTaOMIM3AlMU AKTUBHOIO
areHTa, CBSI3YIOIINX BEIECTB M TAK Jlajiee, XOPOLIO U3BECTHBIX CIIELUANNCTAM B JAHHOM 00J1acTHy.
Onuncanns noaxonamux (papMaLeBTHYECKH TPUEMIIEMBIX HOCUTENEH 1 (GakTOPOB, CBA3aHHBIX C
UX BbIOOPOM, MOJKHO HAMTH B Pa3JIMUHBIX JIETKOJOCTYITHBIX UCTOUYHUKAX, TAKUX KakK, HAIIPUMED,
Allen, L. V. Jr. et al. Remington: The Science and Practice of Pharmacy (2 Volumes), 22nd Edition
(2012), Pharmaceutical Press.

PexxM  103MpPOBaHMS COENMHEHWH IO HACTOSIIEMY HW300pPETeHUIO, KOHEYHO, Oyner
BapbUPOBAThCS B 3aBHCUMOCTH OT M3BECTHBIX (DAKTOPOB, TaKUX Kak (hapMaKOAMHAMHYECKUE
XaPaKTEPUCTHKH KOHKPETHOTO areHTa M €ro Crocod M MyTh BBENEHUS, BUJ, BO3pACT, MOJ,
COCTOSTHUE 3/10POBbsl, MEIULIMHCKOE TMOKa3aHUe U Macca PELIUIHUEHTa; XapaKkTep U BBIPAKEHHOCTh
CHMIITOMOB;, BHJI COMYTCTBYIOIIErO JICUSHHS;, YACTOTA JICUEHUs], CIIOCOO BBENEHUs, MMOUEHHAs U
neyeHOYHast (PYHKIHS MAEeHTa 1 XKeJlaeMblil 3 exT.

B kauecTBe 001Iero pyKOBOJACTBA CYTOUHAS MEPOpATTbHAS 1033 KAKIOTO AKTHBHOT'O MHIPEIUEHTA
NpU IPUMEHEHHUH T TOCTH)KEHUS YKa3aHHbBIX (¢ ekToB OyneT BapbupoBaThCs OT 0kojio 0,001
10 0koj10 5000 Mr B IeHb, MPEANOYTHTENHHO, OT 0k0Ji0 0,01 10 okojio 1000 mr B neHsb u, Hanboee
MPEeNNOYTUTENBHO, OT Okoso OT 0,1 no okono 250 mr B ness. Ilpyu BHYTpUBEHHOM BBEACHUU
HanboJee MpeanOoYTUTENbHbIE 03Bl OYAYT BapbUpoBaThesi OT 0kouio 0,01 mo okono 10 mMr/kr/MuH
BO BpeMsi HH(PY3UN C TOCTOSTHHOW CKOpOCThI0. COeMHEHMsI 0 JAHHOMY H300PETEHHIO MOTYT
OBITH BBENEHBI B BHJE OJHOKPATHOH CYTOYHOH JO3bL, WM OOIIasi CyTOYHAs 1032 MOXKET OBITh
BBEJIEHA B BUJIE Pa3/eNIbHbIX 103 /1Ba, TPU WM YEThIPE pa3a B I€Hb.

CoenuHenus: OOBIYHO BBOIST B CMECH C MOAXOAAIIMMH (papMalieBTUYECKUMH pa30aBUTEISIMH,
BCTIOMOTaTEJIbHBIMU BEINECTBAMH WM HOCUTENSIMH (COBMECTHO OOO3HAYaeMbIMH 371€Ch Kak

(dapMaLieBTHUECKUE HOCUTENH), TOAXOASIIUM OOpa3oM BBIOPAaHHBIMH B  OTHOIIEHUU
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npeanonaraeMoil  (popMbl BBEECHHUS, HANpUMep, NEpPOPAIbHBIMU TaOJIeTKaMHu, KallCyJIaMH,
3IMKCUPAMH U CUPOTIaMH, U B COOTBETCTBHUHU C OOLIETIPUHATON (papManeBTHIECKOI MPaKTHKOMN.
JlekapcTBenHble (opMbI ((hapMaLleBTHUECKUE KOMITO3HLIUN), TTOIXOSIINE I BBEICHUS, MOTYT
coaepakKaThb OT OKOJIO | MumurpamMma a0 0kos10 2000 MuIMrpaMMOoB aKTUBHOTO MHIPEIUEHTA Ha
eIUHULY 103bl. B 3THX (hapmanieBTHUECKUX KOMIO3HLUSAX aKTUBHBIA HHTPEAUEHT OOBIMHO OyaeT
NPUCYTCTBOBAaTh B KoymmdectBe OKkoio 0,1-95% mo macce B pacuere Ha OOMmyIHO Maccy
KOMITO3ULHH.

Tunuynas xamncyna IJIsi NMEpOPANbHOTO BBEIECHUS COAEPIKUT, MO MEHBILIEH Mepe, OIHO U3
COeAMHEHUI! 1o HacTosimeMy u3oopereHuto (250 mr), makrosy (75 mr) u creapat maraus (15 mr).
Cwmech mpomnyckaroT uepe3 cuTo 60 Melll U YIaKOBBIBAIOT B XKEJNIATUHOBYIO Karcyiy Ne L.
Tunu4yHoe nexkapcTBEHHOE CpPEACTBO i HHBEKUMH MOJy4aloT IyTeM aceNTHYeCKOro
MIOMELIEeHHs, 110 MeHbLIeH Mepe, OMHOTO U3 COeAMHEHUH 10 HacTosImeMy u3ooperenmto (250 mr)
BO (DJIAKOH, aceNTHYEeCKOH CYIIKH BBIMOP)XKMBAHHEM W 3aredaTbiBaHus. JJIs1 NmpUMEeHEHUs
comepkiuMoe (hIaKOHa CMELIMBAIOT C 2 M (PU3UOJOTMYECKOrO pPacTBOpa Ui MOJYyYEHHS
JIEKaPCTBEHHOIO CPEACTBA AJIs1 UHBEKIUHI.

Hacrosimee wu3o0pereHne BKIIOYaeT B Ipemenax CBoero obveMa (apMaLeBTHYECKUe
KOMITO3HLIMH, COZIEpIKALe B KaUeCTBE aKTHMBHOIO MHIPEIUEHTA TepaneBTHIecKH 3 (heKTHBHOE
KOJIMYECTBO, 110 MEHBLIEH Mepe, OTHOTO U3 COSMHEHUH M0 HACTOSLIEMY H300PETEHHIO, OTAEIBHO
Wi B KOMOWMHammu ¢ (¢apMaleBTHYECKUM HocuTejaeM. HeoOsi3aTenbHO, COEAMHEHHs IO
HACTOSIIIEMY HW300PETEHUI0 MOTYT MPHMEHSTHCS OTHEIbHO, B KOMOWMHAIIMM C JPYTMMH
COEMHEHUSIMH MO M300pEeTEeHHI0O WM B KOMOMHALMK C OJHUM WM Ooyiee Jpyrum
TEPANeBTHUECKUM areHTOM (areHTaMu), HampuMep, MPOTHBOPAKOBBIM Ar€HTOM WU APYTHM
(hapMareBTHYECKH aKTUBHBIM BEIIECTBOM.

He3aBucumo OT BBIOPAHHOTO MYTH BBENEHHUS COENMHEHUsS] 10 HACTOAILIEMY H300pETEHHIO,
KOTOpble  MOTYT TPUMEHATbCS B  MOOXOASIIEH TuApaTHpOBaHHOW  (opme, u/wim
dapmMarieBTHUECKHE KOMIIO3ULIMM [0 HACTOSILIEMY HM300PETEHHIO COCTaBJISIIOT B  BHIE
(apMareBTHYECKH TPUEMIIEMBIX JTO3UPOBAHHBIX JIEKAPCTBEHHBIX (OPM  OOIIETPUHATHIMU
croco0aMu, M3BECTHBIMHE CIIELMATNCTAM B JAHHON OOJIACTH TEXHUKH.

dakTUUeCcKe YPOBHH TO3UPOBKH aKTUBHBIX HHIPEAUEHTOB B (papMaleBTUIECKUX KOMITO3ULIHSIX
[0 HACTOSIIEMY H300PETEHHI0 MOTYT BapbUpPOBATHCS Ui MOJMYYEHUs KOJUYECTBA AKTUBHOTO
UHrpennenTa, 3(QQEeKTUBHOrO Uil IOCTHIKEHUS TEPareBTHUECKOTO OTBETA y KOHKPETHOTO
MaLKEHTa, KOMITIO3UIUH U CIIOc00a BBEEHHSI, HO HE SIBIISIOLIETr0CsS TOKCHYHBIM JJISI TTAL[HEeHTA.
BriOpanHbIil ypOBEHb JO3UPOBKH OYIET 3aBHCETh OT MHOXKECTBA (DAKTOPOB, BKIIFOYAsI AKTHBHOCTh

KOHKPETHOrO MpUMCHACMOro COCAUHCHUA MO HACTOALIEMY I/I306peTeHI/II'O UJIN €ro CJIOXKHOIro
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sbupa, comMm WIM amMuna, Crnocod BBENEHWs, BPEeMs BBEICHHs, CKOPOCTb BBIBEACHHS WM
MeTaboJM3Ma KOHKPETHOTO NPUMEHSIEMOr0 COENMHEHHs, CKOPOCTb U CTemeHb adcopOumw,
NPOIIOJKUTENBHOCTD JICUEHUS, APYTUe JIEKAPCTBEHHbIE CPEICTBA, COSAMHEHUs W/WIIA BELIECTBA,
NpUMeHsieMble B KOMOMHALIMY ¢ KOHKPETHBIM IPUMEHSIEMbIM COEIMHEHUEM, BO3PACT, I10JI, MAcCy,
COCTOsIHUE, 001IIee COCTOSTHIE 3/10POBbsI M MPENLIECTBYIOIUN MEIUILIMTHCKIN aHAMHE3 TTallUeHTa,
HOZJIEKALIETO JIEUEHHUIO, U TOA0OHbIE (PaKTOPBI, XOPOIIO U3BECTHBIE B O0NIACTH MEAULIUHEL
Bpau nnu Berepunap, oOnagaroimuii OOBIYHBIMU 3HAHUAMHU B JJAHHOH OOJIACTH TEXHHUKH, MOXKET
JIETKO OTPENeNUTh M MPOonucaTh Heobxonumoe 3¢(eKTHBHOE KOJUYECTBO (papMarieBTUIECKOH
komno3uiy. Hampumep, Bpad WM BeTepUHAp MOXET HAYMHATH J03bl COEAMHEHUH 110
U300pETEeHNI0, TPUMEHSEMBbIX B (papMalleBTUYECKONH KOMIIO3MLIMH, C YPOBHEH HMXKeE, 4eM
HEOOXOUMBbIE JUIsl JOCTH)KEHUS TePareBTU4eCKOro 3¢ ¢eKra, U MOCTENEeHHO YBEIMYUBATh 103y
10 Tex 1op, noka 3p¢exT He OyAeT TOCTUTHYT.

Kak mnpaBuio, nmoaxopnsmeid CyTOYHOH HO30i COoeaMHEeHMs MO H300pereHnio Oymer Takoe
KOJIMYECTBO COEIUHEHUs], KOTOpPOe MPENCTaBIsieT COOOH HAMMEHBILIYIO 103y, P (PEKTHBHYIO JUIS
nosyueHus: repaneBTudeckoro sddexra. Takas s¢pdexTuBHas 103a 00bIMHO OyAeT 3aBHCETh OT
¢daxkropoB,  ommcaHHbIX  Bbime. Kak  mpaBmio,  HepopajbHbIE,  BHYTPHUBEHHBIE,
UHTpaLepeOpOBEHTPUKYJISPHBIE U IIOAKOXKHBIE 03Bl COSAMHEHNH 110 JAHHOMY U300PETEHHIO IS
nauueHTa OyayT B npenenax ot okoso 0,01 1o okoso 50 Mr Ha KUJIOrpaMM MaccChl Tejia B JICHb.
ITpu xenanuu 3¢ PexkTrBHAS CyTOUHAS 1032 AKTUBHOTO COSAMHEHHUSI MOKET ObITh BBE/IEHA B BUJIE
IBYX, TpeX, 4YeTbIpeX, IIATH, IIeCTH MM Oojiee dYacTell A03bl, BBOJUMBIX OTAEIBHO C
COOTBETCTBYIOLIMMHM HHTEPBaJaMH B TEUY€HHE [HS, HEOoOs3aTeNbHO, B BHIE E€IWHUYHBIX
JIEKapCTBeHHBbIX (OpM. B HEKOTOpPBIX acmekTax HU300pETeHUs NO3MPOBAHHE COCTABISIET OIHO
BBEJICHUE B JICHb.

XOTSl COEOUHEHHE O HACTOSIIEMY H300PETEHHI0O MOXET OBITh BBEACHO OTHEJIBHO, SIBISIETCS
NPEATIOYTUTENIbHBIM BBOJUTh COSTUHEHNE B BUIE (PapMaIeBTUYECKOTO COCTaBa (KOMITO3ULIHH).
BelmeynoMsiHyTeIE Apyryue TEpaneBTHUYECKHE AareHThl NPU TPUMEHEHHH B KOMOWHAIIUH C
COEIMHEHUSIMH TI0 HACTOALIEMY U300PETEHHUIO MOTYT NMPUMEHSITHCS, HAPUMEp, B KOJUYECTBAX,
yka3aHHbIX B cnpaBouHuke Bpada (Physicians’ Desk Reference (PDR)) mnu mHbIM 0Opazom
OTIpeNeNIeHHBIX CIEeIUAMCTOM B JaHHOU obnactu. B crmocobax mo HacTosmeMy u300peTeHHIO
TaKOW APYrod TepaneBTHUECKUH areHT (areHThl) MOXET ObITh BBEIEH 1O, OMHOBPEMEHHO WJIH

TIOCJIe BBEJICHUS] COEMHEHUI 10 H300pETEeHHIO.

CIIOCOBBI ITOJIVUHEHHA

CoenuHeHUs IO HACTOSIIIEMY M300PETEHUIO0 MOTYT OBITh CHHTE3UPOBAHBI MHOTUMHU CIIOCOOAMH,
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IOCTYITHBIMH CHEHANCTaM B 00NacTH opraHndeckod xmmuu. OOmume cxeMbpl CHHTE3a
NOJIYYEHHUS] COEAMHEHUH 10 HACTOSIIEMY M300PETEHUIO OMUCAHBI HIDKE. DTH CXEMBbI SIBIISIOTCS
WUTIOCTPATUBHBIMUA U HE TMPEJHA3HAYEHBl IJIi OTPAHHYEHHUS BO3MOXKHBIX CHOCOOOB, KOTOpBIE
MOXET MPUMEHSTh CIIELUAINCT B JAHHOH OONACTH IUI MONYYEHHsI COEIUHEHNUH, OMMCAHHBIX B
HacToseM fokyMeHTe. CrieruanucTaM B JaHHON 0OJIaCTH TEXHUKH Oy Iy T OYEBHIHBI Pa3IMUHbIE
Croco0B! TMONIyYeHHsI COENUHEHHMH M0 HacTosimeMmy u3obpereHuto. Ilpumepsl coepnHeHuMi 1mo
HACTOSIIEMY HM300pPETEHHUIO, MONYYEHHbIX CIIOCOOAMH, ONMHUCAHHBIMH B OOIIMX CXeMax, JaHbl B
paznene «IIpumepr», npuBeneHHOM Hipke. [loydeHne roMoOXupaibHbIX IPUMEPOB MOKET ObITh
OCYIIECTBJIEHO cnocobaMu, H3BECTHBIMH CIELHAIUCTy B JaHHOW oOmactu. Hampumep,
rOMOXHpAJIbHBIE COEIUHEHHs] MOTIYT OBITh NOJY4YEeHbl IyTEM pa3leNieHUs paleMUYeCKUX
NPOAYKTOB WM JUAcTepEeOMEpPOB C IOMOILIBI0 XHUpajdbHOW mpenapatuBHOW BOIXXX.
ANbTepHATUBHO, TPUMEPbI COEAMHEHUH MOTYT OBITh MOJYYEHbI CIIOCOOAMH, M3BECTHBIMH IS
HOJTyYeHHS] SHAHTHOMEPHO WIIN TUACTEPEOMEPHO OOOTaIeHHbIX TPOAYKTOB.

Peaknun M MeTOAMKH, OIMCaHHBIE B O3TOM pasjeie, BBIIOJHAIOTCA B PAaCTBOPUTEIIIX,
COOTBETCTBYIOLUX IPUMEHSEMBIM peareHTaM M  BeUleCTBaM U NOAXOMAIIMX  JJs
OCYILIECTBJIIEMbIX IpeBparneHuii. Kpome Toro, npu onmcaHuy crnoco0OB CHHTE3a, PUBEAESHHBIX
HIKe, CJIEAYET MPUHATH BO BHUMAHUE, YTO BCE IPeIaraeMble yCIOBHSI PEaKLMH, BKII0Uasi BBIOOP
pacTBOPUTENS, PEAKIHOHHYI arMmocepy, Temmeparypy peakmuu, MpPOJOJIKHTEIbHOCTD
SKCIEPUMEHTA U CrIOCOObI 00pabOTKHU, BHIOPAHBI KaK CTAHJAPTHBIC YCIOBHSI IJIsI 3TOH PEeakKLuy,
KOTOpast JOJDKHA OBITH JIETKO PAacIO3HaBaeMa CIELUAIICTOM B TaHHOH oOnactu. Crenpanucty B
Oo0NacT  OpPraHWYEeCKOro  CHHTE3a  SBISIETCS  IMOHATHBIM, 4YTO  (DYHKIIMOHAJIBHOCTB,
NPUCYTCTBYIOLIAs B PA3JUYHBIX YaCTSIX MOJIEKYJIbL, OJDKHA COOTBETCTBOBATH IpEAJIaraeMbIM
peareHTaM U peakiusM. Takue orpaHWYeHUs IJIsI 3aMECTUTEJEeH, COBMECTHMbIE C YCJIOBUSMU
peakuuu, OyIyT OYEBUAHBI CHELHAIUCTY B JAHHOW OONACTH TEXHHKH, MPH 3TOM TPeOYrOTCsS
AbTEPHATHBBI, KOTAAa TNPHUCYTCTBYIOT HECOBMECTUMbBIC 3aMECTHUTENH. JTO HWHorna Tpedyer
petreHnsi, 4TOObl U3MEHUTH MOPSAOK CTAAMH CHHTE3a WM BBIOPATh OIHY KOHKPETHYIO CXEMY
crioco0a BMeCTO APYyroM, 4ToObl MOJTYyYUTh COeANHEHNE 110 n300perenuro. Takke Oyaer yuTeHo,
YTO eIe OJHUM BaKHBIM COOOpaKEHHEM NP IUTAHUPOBAHHU JIFOOOTO MyTH CHHTE3a B STOU
o0NacTu SBISIETCS PA3yMHBIH BbIOOp 3AIIUTHOW TPYINIbL, NPUMEHSEMOW MUl 3aIUThI
PEAKLIMOHHOCTIOCOOHBIX ~ (PYHKLMOHAJNBHBIX ~TPYIN, TMPUCYTCTBYIOIIMX B  COCAMHEHUSX,
ONMCAHHBIX B TAHHOM H300pEeTeHUH. ABTOPUTETHBIM HCTOUYHHUKOM, OINHCBHIBAIOLINM MHOKECTBO
ANBTEPHATHB U KBAJU(UIMPOBAHHOTO CHEIHMANCTa-NPakTHKa, sBisiercs Wuts and Greene,

Greene'’s Protective Groups in Organic Synthesis, Fourth Edition, Wiley and Sons (2007).
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I[MTPUMEPHI
Crnenyromme mnpuMepbl WUIOCTPUPYIOT KOHKPETHBIE U TPEANOYTUTENbHBIE BapHUAHTHI
OCYILIECTBIIEHHUS] HACTOSALIETO N300PETEHHSI M HE OTPAHUYNBAIOT 00BEM HACTOSIIETO N300 pETeHHUS.
Xumnueckue abOpeBHaTypbl U CUMBOJIBL, & TaK)Ke HaydHble aOOpeBHATYPBI U CHMBOJIBI UMEIOT
cBOM OOBIYHBIE M OOLIETIPUHATHIE 3HAYEHMs, €CJIIM He YyKa3aHO HuHoe. JlomonHuTenbHbIe
COKpalleH!s, npuMeHsieMble B [IpuMepax u B APYrux MeCTax JaHHOH 3asBKH, ONPEENICHbI BbIIIE.
OO111e MpoMeKyTOUHbIE COEUHEHNsI OOBIMHO MPUMEHSIIOTCS AJIs IOJy4eHus Ooee ueM OJHOTO
IIpumepa u obOo3HavaroTCsl mocnenoBaTenbHO (Hampumep, IIpomexyTouHoe coenuHeHue 1,
IIpomexxyTouHoe coenuHeHne 2 U Tak aajee) u obozHavarotcs abopesuatypoit Int. 1 wu 11, Int.
2 nnu 12, u tak nanee. Coenunenus I[IpuMepoB naeHTHGUIMPYIOTCS O NPUMEPY U CTaANHU, HA
KOTOpOI1 0HM ObUIH MOJTy4eHbl (Harpumep, «1-A» oboznaqaer [Ipumep 1, craaust A), Hiu TOJNBKO
IO IPUMEPY, IIe COSMHEHHE NPEICTABIIeT COOOH YKa3aHHOE B 3ar0JIOBKE COSTUHEHUE PUMepa
(Hanpumep, «1» oOo3Ha4aeT ykasaHHOE B 3arojioBke coenuHenue Ilpumepa 1). B HexoTopsix
CIy4asix OINHUCAHbI aJbTEPHATHBHBIE CHOCOOBI MOJYYEHUs] MPOMEXKYTOUHBIX COSTUHEHUH HIIH
coenMHEeHUI npuMepoB. YacTo XMMHUKH, KBaIM(UIMPOBAHHBIE B OOJACTH CHHTE3a, MOTYT
pa3zpaboTarh aJbTEPHATUBHBIE CIIOCOOBI IOJYYEHUS], KOTOPbIE MOTYT OBITH JKeJIaTeIbHbI, HCXOMS
U3 OJTHOTO MK OoJiee COOOpaKeHUH, TAKHX Kak Oojiee KOPOTKOE BPEMsl pEaKIuH, MEHee TOpOorue
UCXOIHBbIE MaTepUasbl, MPOCTOTA OCYIIECTBJICHUS WM BBIACICHUS, YJIYYIIEHHBIH BBIXO,
BO3MOXKHOCTb KaTaJIN3a, OTCYTCTBHE TOKCUYHBIX PEAreHTOB, TOCTYITHOCTD CIIELHATU3UPOBAHHOTO
00OpPYIOBaHUS U YMEHBIIEHHOE KOJIMYECTBO JIMHEHHBIX CTanuil U Tak nanee. Llenbio onmcaHus
AbTEPHATUBHBIX CIOCOOOB TOJYYEHHUsl SIBISIETCS NayibHelImee oOecreyeHne BO3MOXKHOCTH
NOJYYEeHUS TMPHMEPOB IO JAHHOMY H300peTeHH0. B HEKOTOpBhIX Cilydasix HEKOTOpBIE
(byHKLMOHATbHBIE TPYNIBI B MPHUBEAEHHBIX MPHMEpax U (Gopmysie U300pETeHUsT MOTYT OBITh
3aMEHEeHbl XOPOLIO H3BECTHBIMH OHOM30CTEPUYECKHMMH 3aMEHAMH, W3BECTHBIMU B JIaHHOU
O0JIaCTH TEXHWKH, HANpUMeEp, 3aMEHOH TIpyIbl KapOOHOBOW KHCIIOTHI TETPA30JIbHBIM WJIH
docdaraeiv pparmentom. IIpu obpaborke manubix 'H SIMP, coOpaHHBIX B AeHTepPHPOBAHHOM
IVMMETHICYTb(POKCHIE, TMPUMEHSUTH TONABJICHUE CUTHala BOABL lIpUBENEHHbIE CHEKTPBI HE
CKOPPEKTHPOBaHBI € y4eroM 3(QeKTOB MOomaBiIeHUS CUTHaia BOABL IIpOTOHBI, cocemHue ¢
YacTOTOW TOAABIIEHUs] CHrHaia Boxabl 3,35 4./MuH (ppm), AEMOHCTPHPYIOT IOHIKEHHYIO

HMHTECHCHUBHOCTDb CHUI'HAJIa.

COKPAIIIEHUA
Ac aneTUI

anhyd. Oe3BOIHBII



aq.
BINAP
Boc
BOP

Bu

DCM
DEA
DIEA wmu DIPEA
DMF
DMSO
dppf

Et
EtOAc
EtOH

h, hours wnu hrs
HCI
HPLC
LC
LCMS
M

mM

Me
MeOH
Mesyl-Cl
MHz
mins
M

MS

n wim N
NH;OAc
nM
NMP
Pdx(dba);
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BOJHBIN
2,2'-ouc(mudennndochuno)-1,1'-6unadtun
mpem-O0yTOKCUKapOOHMIT
OeH30Tpura3zo-1-uIoKCUTpHC-(IUMETHIAMHUHO )-(och OHUS
rekcadropdocdar

OyTun

IUXJIOPMETaH

VS TUIIAMHUH

TUH30IPONIIATHIIAMUH
aUMeTIII(hOpMaMUL

OUMETIIICY b OKCUT

1, 1'-6uc(mupennndocduno)depporen
3T

STHNIALIETAT

3TaHOI

yac(4achl)

XJIOPHCTOBOIOPOAHAS KUCIOTA
BBICOKO3((heKTHUBHAS JKUAKOCTHAsI XpomaTorpadus
JKHIKOCTHAs Xpomatorpadust

JKUJIKOCTHASI XPOMATOMACC-CIIEKTPOMETPHUS
MOJIIPHBII

MUJUTUMOJISIPHBIN

METHJI

METaHOJ

METaHCYTb()OHUITXJIOPU

Mmerarepu

MHUHYTa (MHHYTHI)

(M+H)

MacC-CIIeKTPOMETPUS

HOPMAaJIbHbIN

areTaT aMMOHUS

HaHOMOJIIPHBII

N-MeTUNnuppoNuaANHOH

Tpuc-(IMOeH3 MU ACHAIETOH ) TUTAIIa T
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pet ether NeTPOJIeHHBIH 3pup

Ph benmn

POCI; okcuxJjiopua ocdopa

rt unn Ret time BpEMS YIep>KUBAHHSA

sat. HACBILIEHHbBIN

TEA TPUITHUIIAMUH

TFA TpUPTOPYKCYCHAS] KHCIIOTA
THF teTparuapodypan

CriocoObl, KOTOpble MOTYT OBbITh NPUMEHEHBl B CHHTE3€ IPOMEXKYTOUYHBIX COECIUHEHMH,
NPUTOAHBIX JUIA TOJTyYeHHs IPUMEPOB IO HACTOsAIIEMY H300peTEeHUI0, MOKa3aHbl Ha CXxeMe HUxKe.
bensookcasun-2,4(1H)-1MOHBI  MMOKAa3aHHOTO THUHA MOTYT OBITh 00pabOTaHbl CHIIBHBIM
OCHOBAaHHEM U METHJIUPYIOIIUM PEAreHTOM, TAKUM KaK METHJIHOAU, ¢ ronyyeHueM 1-merun-2H-
6enzo[d][1,3]okcazun-2,4(1H)-quonoB. Onu  Moryr  ObITh  00paboTaHbl,  HAIpPUMED,
HUTpoalerataMu ¢ oOpasoBanueM 1-merwn-3-uutpoxuHoins-2,4(1H,3H)-nuonoB. Takwue
COEIMHEHUS, B CBOIO OUepeib, MOTYT OBITh IpeoOpa3oBaHbl B POACTBEHHBIE 4-XJIOPIPONU3BOIHBIE,
KOTOpBIE MOT'yT ObITH TIOZIBEPTHY ThI B3aHMO/IEHCTBHUIO c Pa3IUYHBIMH
(PYHKLMOHATM3UPOBAHHBIMH MMUNEPUAMHAMH C TOJYYEeHHEM COEOUHEHUH NPUMEpPOB IO
HACTOSIILEMY U300PETEHHIO.

B npyrux crnocobax MHKOJIMHOBBIE KHUCJIOTBI MOTYT OBITh 3TepH(PULMPOBAHBI B CTAHIAPTHBIX
yCJIOBHSX U 3areM o0paboTaHbl, HAMPHUMEpP, YKCYCHbIM AHTHAPHUIOM C TMOJYYCHUEM STHI 3-
aneTaMuIONMUKOIMHATOB. OHU MOTYT OBbITh QJKUJIMPOBAHBI B CTAHJAPTHBIX YCJIOBUSX U 3aTEM
00paboTaHbl CMEChIO MEPOKCHIA BOAOPOAA U TPUPTOPYKCYCHOTO AHTHUAPUAA C TOJyYEHHEM
poacTBeHHBIX N-OKCHIOB, Hampumep, 2-(3TOKCUKapOOHW)-3-(N-MeTuIaneTaMuI0 ))mupuInH-1-
okcuaa. B yCloBusIX, M3BECTHBIX U3 YPOBHS TEXHHUKH, 3TH MPOMEKYTOYHBIE COCTUHEHHS MOTYT
OBITH MPeoOpa3oBaHbl B O-1IMaHO-3-(N-MeTHIaleTaMHUI0 )TUKOJIMHATHI, KOTOpbIe Tpu 00padoTke
OCHOBAHHEM MOIYT LMUKIH30BaThCsl C oOpa3oBanueMm 1,5-vadprupunns-2,4(1H,3H)-mnoHoB.
CoenuHeHHs1 5TOro THIIA MOTYT OBITh IEPUBATU3UPOBAHBI MHOKECTBOM CITOCOOOB IS TIOTYYEHHS
psiia TOJIE3HBIX MPOMEXKYTOYHBbIX coenanHeHui. Hampumep, mpu oOpaOoTke B CTaHAAPTHBIX
YCIOBHSX  HHUTPOBAHUS MOTYT  OOpa3OBBIBATbCS  POIACTBEHHbIE  1-MeTHII-3-HUTPO-1,5-
Haptupunun-2,4(1H,3H)-aroHeI, KOTOpble B  CTAaHAAPTHBIX  YCIOBHUSAX  MOIYT  OBITh
npeoOpazoBaHbl B 4-xy0p- win 4-TpuTOpMeTaHCYIb(POHATHBIE IPOMEKYTOUYHBIE COSAMHEHUS,
KOTOpbIE MOTYT BCTYIATh B PEAKLIUIO C Pa3IMYHBIMU (PYHKLNOHATH3UPOBAHHBIMU MUTIEPUANHAMHI

C TMOJyuYeHHEeM JOIOJHUTENbHBIX MPHMEPOB MO HAcTosmeMy u3oOpereHnio. B kadecTse
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abTEPHATHBBI, O0pa0OTKOH B YCIOBHSIX OpOMHpPOBaHHs, HarpuMmep, N-OpOMCYKIMHHMHUIA B
DMF, MOXXHO MOJYYHTb POJACTBEHHbIE 3-OpOMITPON3BOIHBIE, KOTOPBIE NPU JEPUBATH3AINH, KaK
OIUCAHO BBbIIIIE, TO3BOJISAIOT KAK BBEJIEHUE PA3JIMYHbIX MUIEPUIUHOB B FE€TEPOLIMKII B TIOJOKEHU U
4, Tax W JanbHEHIIyI JAepuBaTH3auMi0 HadTupunuHa B monokeHuH 3. Hampuwmep,
apoOMaTUYeCKHe U rerepoapoMaTudeckie (parMeHTbl MOTYT OBITh BBEIEHBI B 5TOM HAIPaBICHUU
pPeaKLUU C MOMOIIBI0 XUMUYECKUX PEAKLUil COUeTaHNsl, H3BECTHBIX B JAaHHOW 00JIacTH.

B cooTBeTCTBUM C JOMOTHUTENBHBIM CIIOCOOOM 3THII-3-aMHUHO-0-OpOMITUKOIMHATBI, OJy4YEeHHBIE
U3 POACTBEHHBIX 3THI 3-aMHHONHMKOJIMHATOB, MOTYT OBITH 0OpaboOTaHbl, KaK OMUCAHO BBILIE, C
nojydyeHuem  6-0pom-1-metun-1,5-nadprupunun-2,4(1H,3H)-a10HOB, KOTOpBIE  IO3BOJISIOT
BBOJIUTb pa3jiu4Hble (PparMeHThbl B MOJOXEHUH 6 HAPTHPHUIMHOBOIO Ie€TEPOLMKIIA, MPU 3TOM

OOHUM U3 MPUMEPOB ABJISICTCA BBCACHHUEC LHUAHOTPYIIIIBI B 3TOM IMOJIOKCHNHU, KAaK IMOKA3aHO Ha

Cxeme 1.
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N.__O N._O
X X
KHMDS | — | X=Cl unu Tf
—_— ~ s =
Br” "N NC” N
0 X

JIONOMHUTENBHBIA CIOCO0, KOTOPBIH MOXKET OBITh IOJIE3€H INPH CHUHTE3€ IPOMEKYTOUHBIX
COeIMHEHUI! 110 HACTOsIIEeMY 300pETeHHUIO, TIOKa3aH Ha cienyromei Cxeme.

Otun 3-aMUHO-6-OpOMIUKOIMHATEL MPH 00paboTKe 2-I[MaHOALETUIXJIOPUAOM MOTYT OBITh
LMKJIN30BaHbl ¢ oOpaszoBaHueM 6-Opom-2,4-nuokco-1,2,3,4-rerparuapo-1,5-sadptupuaus-3-
kapOoHuTpunoB. OHM MoryT ObITh aJkmiupoBaHel 1Mo N1 B CTaHIApTHBIX YCIOBHSAX U
BITOCJIEACTBHUH MPeoOpa30oBaHbl B POACTBEHHbIE 6-OpoM-3-1iuaHo-1-MeTmin-2-okco-1,2-qurugapo-
1,5-nadpTupuanH-4-untpuTOPMETAHCYIB(POHATE], KOTOpPbIE  SIBISIFOTCA  IOJIE3HBIMU  IIPU
NOJIyYeHUN JAPYTHX NPUMEpoB. B KauecTBe albTepHATHUBBI, MOCIENOBATENBHONH 00paboTKOI
POCI; u HCI B nuokcane nony4aroT 4,6-auxisop- 1-metni-2-okco-1,2-guruapo-1,5-nadprupuams-

3-Kap6OHI/ITpI/IJ'II>I, KOTOPBIC TAKXKE ABJIAIOTCA MOJIE3HBIMU MPOMEKYTOYHBIMU COCIUHCHUAMMU.

CXEMA 2
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Jpyrue crnocoObl CHHTE3a, KOTOPble MOTYT OBITh IMOJIE3HBI JUIsl BBEIEHUS LIMaHO-(pparMeHTa B
MOJIO’KEHUU 6 COEQUHEHUH MPUMEPOB [0 HACTOSALIEMY H300pPETeHHIO, MOTYT BKJIKOYATh
00pabOTKy TPOMEKYTOUHBIX COEAMHEHHH STHI-0-O0poM-3-(2-I[HaHoaleTaMuI0)THKOIUHATA

[ITHKOM U ITHAHUJIOM IIUHKA B YCJIOBUSIX MAJUIAHUEBOTO KaTajan3aTopa ¢ o0pa3oBaHUeM 3T 3-(2-
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LIMaHOALIETAMHJIO)-O-1THAHOMUKOIMHATOB. OHH MOTYT OBbITh JEPUBATH3UPOBAHBI C TTOMOLIBIO
CrIoco0OB, ONMMCAHHBIX paHee, ¢ MOJMydeHneM 4-XJ1op-6-u3ouuaHo- 1 -metui-2-okco- 1,2-quruapo-
1,5-HadpTpuANH-3-KapOOHUTPUIIOB, KOTOPBIE MOTYT BCTYNATh B PEAKLUIO C MHIIEPUAMHAMHU
pa3NINYHON (PYHKIIMOHANBHOCTU C TOJIYYEHUEM psiia COCAMHEHUI NMPUMEPOB IO HACTOALIEMY
H300PETEHHIO.

I[OHOJ'IHI/ITGJ'II:;HI:;IG MOJIE3BHBIC TNPOMEXKYTOYHBLIE COCAUHCHUA MOTYT OBITH MOJIYYCHbI MYTEM
KOHJIEHCALIUU MOIXOASAIUM 00pa3oM (PYHKLMOHAJIM3HPOBAHHBIX HAPTHPUANHOHOBBIX U
XUHOJIOHOBBIX I'€TCPOLUKIIOB C NMHUIICPUANHAMU C pPa3JIMYHbIMU (I)yHKI_II/IOHaJ'IbeIMI/I rpymniamu,
Kak nokaszaHo Ha Cxewme Hipke. Takue MpoMesKyTOUHbIE COEIMHEHHS] MOTYT OBITh MPeoOpa3oBaHbl
B COEIMHEHHUS NMPUMEPOB IO HACTOALIEMY H300pETEHHIO IMyTeM aajbHelmeill odpaboTku ¢
NpUMeHeHueM, Hampumep, peakuuii MunyHoOy mmm SNar ¢ COOTBETCTBYIOLIMM 00pazom
(YHKLHMOHATM3UPOBAHHBIMU ~ APOMATUYECKUMHM WJIM TIeTepoapoOMaTUYeCKUMU MapTHEpaMu

COUCTAHHA.

VYenosus XKX-MC:

Mertonuka A: kononka: XBridge BEH XP C18 (50 x 2,1 mm), 2,5 mxm; nonBuxkHas paza A: 95%
Boaa:5% aueronurpui, 10 MM amerar ammoHus; noxBwkHas ¢asa B: 5% Boma:95%
auneronutpwi, 10 MM arerat aMMOHHS, CKOpPOCTh moToka: 1,1 mu/mun; Temneparypa: S0°C,
Bpems (MuH): 0-3;% B: 0-100%.

Mertonnka B: kononka: Kinetex XB-C18 (3 x 75 mm), 2,6 mMkm; noasmkHas ¢asza A: 10 MM
dopmuar ammonwus:aueronutpua  (98:2), mnomemwkHas ¢aza B: 10 MM dopmmar
amMmoHnusi anieroHuTpu (2:98), rpamuent = 20-100% B 3a 4 wmwunyThl, 3arem 0,6 MHHYT
ynepskuanue npu 100% B; remniepatypa: 27°C; ckopocTs nmotoka: 1,0 MiI/MUH, TeTeKTUPOBAHHE:
Y@ npu 220 HMm.

Meronuka C: xononka: Waters XBridge C18, 2,1 mm x 50 MM, dactuipl 1,7 MKM; OIBHIKHAS
daza A: 5:95 aneronurpun:soga ¢ 0,1% TpudropykcycHOH KUCIOTHL, moaBIkHAs (aza B: 95:5
arteronuTpui:Bona ¢ 0,1% tpudropykcycHol kuciaoter, Temmneparypa: S0°C; rpaguent: ot 0% B
1o 100% B 3a 3 munyTel, 3atem 0,50 munyT yaepskusanue npu 100% B; ckopocte notoka: 1

mu/mMuH; nertektuposanne: MC u Y@ (220 um).

CXEMA 1
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CF3
IMTPUMEP 1
4-((2S,5R)-2,5-nuaTnn-4-(4-(tpudropmernn)pennn)nunepasus- 1 -mn)- 1 -merun-2-okco-1,2-

nuruaponupuno|3,2-d|mupuMunuH-6-kapOOHUTPUIT

¢Hs
N _O
AN
Y'Y
A~ 2N

N

C° N
N
Shs
H3C\\\“" N

CFs (1)

K nepememmuBaemomy pactBopy 4-((2S,5R)-2,5-nusTunnunepasus-1-umn)-1-merun-2-okco-1,2-
auruaponupuno|3,2-d mupumuann-6-kapOoruTpuia ruapoxiopuna (50 mr, 0,14 mmons) B 1,4-
nuokcane (3 mut) noOaBIsIM MOCenoBaTesibHO 1-0pom-4-(TpudTopmerin)oenson (78 mr, 0,34
MMoIb), kKapOonat nesust (135 wmr, 0,41 mmonb) u pau-BINAP (17,2 mr, 0,028 mmounb) npu
KOMHATHOW TeMmrieparype. PeakiMoHHY0 cMech mpoayBaiu aproHom u aobasisuiu Pdy(dba)s
(12,6 mr, 0,01 mmonp) B armocepe aproHa. PeakiiMOHHYIO BHaJy F€pMETHYHO 3aKPBIBATH U
Harpesasin mipu 100°C B TeueHue 14 u. PeakUMOHHYIO CMECh OXJIAXKIald JO KOMHATHOU
temneparypsl, skctparaposaii EtOAc (2 x 30 mut), mpoMBIBaIM BOOH, pacCOIOM, BbICY BN
Han Cyib(aroM HaTpus WM KOHLEHTPHUPOBAIU TOJ TMOHWKEHHBIM IaBJIEHHEM C TOJYYCHHEM
HEOUYHUIIEHHOTO OCTAaTKa, KOTOPBIN OYHINAINA ¢ MOMOLIbI0 npenapatuBHoi BOXKX [meronmka:
Waters XBridge C18, 19 x 150 MM, gacTuibl 5 MkM; iogerskHast paza A: 10 MM arierat aMMOHUS,
noaBkHas ¢asa B: aneronutpun, rpamuent: 15-75% B 3a 20 muHYT, 3aTéM S5 MUHYT
yaep>xuBanue npu 100% B; ckopocts motoka: 15 mun/muH] ¢ moayuenuem 4-((2S,5R)-2,5-nustun-
4-(4-(Tpudropmermn)pennn)munepasu- 1 -mn)- 1 -metun-2-okco- 1,2-muruaponupuno| 3,2-

d|mupumunus-6-kapoonutpuna (4,5 mr, 7% Beixon). XKX-MC: m/z, 471,2 (M+H); Bpems
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yaep>xuBanus 2,20 mus; (Meronuka XKX-MC: kononka: XBridge BEH XP C18 (50 x 2,1) mm, 2,5
MKM, ofBrxkHasA paza A: 95% Boga: 5% aueronutpuir; 10 MM anietat aMMOHUS, TOABHIKHAS (a3a
B: 5% Bona:95% aueronutpmn; 10 MM ameraT aMMOHWMSI, CKOPOCTh moToka: 1,1 mu/mMuH;
temnepatypa: 50°C; Bpemst (Mun): 0-3;% B: 0-100%); '"H AMP (400 MI'u, DMSO-ds) § ppm 8,28
(dd,J=4,2,881Im, 1H), 8,03 (brdd, J=6,2, 8,7 I', 1H), 7,49 (d, J = 8,8 'y, 2H), 7,06 (brd, J =
8,1 'y, 2H), 6,02- 5,65 (m, 1H), 5,24-4,90 (m, 1H), 4,16-3,97 (m, 1H), 3,78 (br d, J = 12,5 I'y,
1H), 3,46 (s, 3H), 3,42-3,35 (m, 1H), 3,30 (br s, 1H), 1,96-1,72 (m, 2H), 1,61 (br d, J = 7,6 I'L,
1H), 1,45-1,28 (m, 1H), 1,01-0,73 (m, 6H).

ITpumep 2 B TaOnuue 1 mosyvanu u3 COOTBETCTBYIOLIETO MUIEPUINHA B COOTBETCTBUHU C OOLIUMHU

crioco0amH, ONMCaHHBIMU B ITpuMepe 1.

TABJIUIIA 1
ITpumep Crepeo- Metonuka | XKX-MC
Crpykrypa M+H
No. XUMHUST KX-MC RT
G
| N N.__O
NC” NN
N
2 [ j/\CH:g T OMOXHpATBHBI A 220 | 4712
HaC o N
©0F3
ITPUUMEP 3

4-((2S,5R)-5-3trn-4-(3-prop-4-(tpudTopmerin ) eHmn)-2-MeTununepasuH- 1 -min)- 1 -metrn-2-

okco-1,2-nurunponupuno|3,2-d [nupuMuuH-6-KapOOHUTPUI

GHa
N O
X
| ~ /\f
NC N
N],CH?J
H 3C\\\““[ N

F

CF3 (3)

K nepememmBaemomy pacteopy 4-((2S,5R)-5-atun-2-mermnnumnepasus- 1-mn)- 1 -meTun-2-0kco-
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1,2-guruppormpuno| 3,2-d [ mupumuana-6-kapoorutpuina (30 mr, 0,10 mmons) B 1,4-nmuokcane (2
mut) nodasisiin 4-0pom-2-prop-1-(Tpudropmernn)oenzon (28,0 mr, 0,11 mmoins), CsrCO3 (94 wmr,
0,29 mmonb) 1 X-Phos Pd-G2 (1310584-14-5) (8 mr, 9,60 MKMOIIb) TpH KOMHATHOH TeMIeparype.
PeakunoHHYI0 CMeCh J1era3upoBajii aproOHOM B TeueHHe 5 MUH. Brany repMeTu4HO 3aKpbIBaIN U
Harpesasiu mipu 110°C B TeuenHue 14 4. PeaklMOHHYIO CMECh OXJaXIald A0 KOMHATHOM
TeMIeparypsl, (UIbTPOBAIM uepe3 IMNpHuueBol ¢uibTp, nmpoMbBanu u3dbiTkoM EtOAc, u
(GunbTpaT KOHLEHTPHPOBAIHM O] IMOHWKEHHbIM [aBICHHEM C TOJYyYE€HHEM HEOUYHIIEHHOTO
OCTaTKa, KOTOPBIH OUMINAIH ¢ rnomolnbio npenaparuBHoi BOXXX [meronuka: Waters XBridge
C18, 19 x 150 mm, gactuns! 5 MkM; noaBmkHas ¢aza A: 10 MM amerat aMMOHUST; TTOJBHXKHAS
¢aza B: aneronuTpu; rpaguent: 15-75% B 3a 20 munyT, 3aTeM 5 MuHyT yaepskusanue mpu 100%
B:

2

ckopocte motoka: 15 wma/muH| ¢ nomydenueM  4-((2S,5R)-5-3tmn-4-(3-¢prop-4-
(Tpudropmerin)perun)-2-meTunnunepasun- 1 -mi)-1-meruin-2-okco- 1,2-guruaponupunol 3,2-

d]mupumunne-6-kapoonutpuna (19 mr, 40% Beixon). XKX-MC: m/z, 475,2 (M+H); Bpems
ynepskuBanus 2,12 mun; (meroquka XKX-MC: konounka: XBridge BEH XP C18 (50 x 2,1) mm, 2,5
MKM; ToiBKHas paza A: 95% Bona: 5% aneronutpur; 10 MM anerat aMMOHHS; TOBIDKHAS (as3a
B: 5% Bonma:95% aueronutpmir; 10 MM amerat aMMOHUS, CKOpPOCTh moroka: 1,1 mu/muH;
temnepatypa: 50°C; spems (mMun): 0-3;% B: 0-100%); 'H SIMP (400 MI', DMSO-ds) § ppm 8,27
(d, J=8,8 I'u, 1H), 8,03 (d, J=9,0 'y, 1H), 7,47 (t, J=9,0 'y, 1H), 6,95 (br d, J=15,4 I'u, 1H), 6,85
(dd, J=0,9, 8,4 I', 1H), 5,93-5,79 (m, 1H), 5,21-4,89 (m, 1H), 4,20-4,02 (m, 1H), 3,87-3,69 (m,
2H), 3,47 (s, 3H), 3,42-3,35 (m, 1H), 1,76-1,57 (m, 1H), 1,53-1,18 (m,4 H), 0,91 (t, J=7,5 ', 3H).

[Tpumep 4 B TaOauue 2 mosyvyaiu U3 COOTBETCTBYIOLIETO MUIEPUINHA B COOTBETCTBUHU C OOIIUMHU

criocobamu, onucaHHbIME B [Tpumepe 3.

TABJIMLIA 2
IIpumep Crepeo- Meronuka | KX-MC
Ctpyxkrypa M+H
No. XUMHUS KX-MC RT
G
N.__O
X
T
NC” N7 Y
N._,CHj
4 [ j/ I'omoxupanbHbIii B 3,22 473,2
HaC o
8 N
OCF,
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IMPOMEXYTOYHOE COE/IMHEHUE 1
Tper-Oytun (2S,5R)-2,5-numernn-4-(XuHOMMH-8- 1) unepasus- 1 -kapOokcunaT
H3C 0.0
He ] ¥
H3C [NTCH:;
HaC™ N
N

o0

K pactBopy Tper-Oytui (2S,5R)-2,5-numernnnunepasus- 1 -kapookcunara (0,155 r, 0,721 mmosb)

B DMSO (4 wmn) pobGasmum 8-Opomxmuomma (0,1 1, 0,481 wmwmomb), [(2,6-

auMeTmidenmn)kapobamouns|mypaspunyro kucnoty (0,019 r, 0,096 mmons), nogua menu (1) (9,15
mr, 0,048 mmoib) u pocdar kanus TpexocHoBHbIH (0,204 1, 0,961 Mmonb). PeakiionHy0 cmech
GapOoTrpoBaIM aproHoM B TeueHHe 1 MuH. PeakIIMOHHBIA COCYA 3aKpbIBAIN M HArpeBad MpH
100°C B Teuenue HOuu. Peakimro koHTponupoBanu ¢ nomoubio XXX-MC (kononka Acquity
UPLC BEH C18 2,1 x 50 mm, 1,7 mkMm; 0-100% B; rpaguenT 2 MUHYTBI, BpeMsi aHAJIN3a 3 MUHYTHI,
ckopocte motoka 0,8 mu/muu (pactBoputens A: 90% Boma, 10% wmeranon, 0,1% TFA,;
pacteoputens B: 10% Boma, 90% wmertanon, 0,1% TFA)). Habmonanu oOpa3oBaHue MPOayKTa U
HEKOTOPOE KOJUYECTBO UCXOAHOro MaTepuana. Jlo0aBsiin TONOJHUTENBHOE KOMHUECTBO [(2,6-
mumetridenmn)kapdbamoun mypasbruHOH KuciaoThl (0,019 1, 0,096 mmons), noguna meau (I) (9,15
mr, 0,048 mmoinb) u docdara kanus TpexocHoBHOro (0,204 r, 0,961 MMOJb), U PEAKLIMOHHYIO
cMmech Harpeaju B TedeHre Houu npu 100°C. XKX-MC He oOHapy»uiia HCXOTHOIO MaTepHaa.
PeakunonHyo cmech (HUIBTPOBAIM M OYMIIAIM C TOMOIIBK  OOpaueHHO-()a30Boi
npenaparusHoi BOXKX, npumensis kononky Xterra 30 x 100 mm, 5-100% B, rpaguent 12 munyr,
Bpemsi aHanu3a 14 wmuHyT (pactBopurenb A: 90% Boma, 10% auneronutpun, 0,1% TFA,
pacteoputens B: 10% Boma, 90% aneronutpmn, 0,1% TFA). LleneBsie ¢pakumuu
KOHLIIGHTPUPOBAIM ¢  moiydeHuem  Tper-Oytun  (2S,5R)-2,5-numernn-4-(XuHOIMH-8-
wi)nunepasus- 1 -kapookcunara (0,068 r, 0,199 mmons, 41,4% Beixon). XKX-MC: R; = 1,76 muH,
(M+H) = 342,35.

ITPOMEXYTOYHOE COEJJUHEHUE 2

8-((2R,55)-2,5-mumernnnunepasus- 1 -1i1)X THOJINH
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K pacrBopy Ttper-Oytun (2S,5R)-2,5-numernn-4-(xuHonuH-8-wmn)nunepasus- 1 -kapOokcunara
(0,068 1, 0,199 Mmmonb) B nuxynopmerane (4 mi) npu KoMHaTHON Temmneparype nodasisuiu HCI
(0,149 mi, 0,597 Mmmonb). PeakIimOHHYIO CMeCh NepeMeIInBaIi IPU KOMHATHON TeMIIEpaType B
TedyeHue Houu. Peakiuro koHTpoauposaiu ¢ nomoinsio XKX-MC (kononka: Acquity UPLC BEH
C18 2,1 x 50 mm, 1,7 mxm; 0-100% B; rpanueHT 2 MUHYTBI, BpeMsl aHAJIU3a 3 MUHYTBI, CKOPOCTh
notoka 0,8 mu/mun (pactBopurens A: 90% Boma, 10% wmeranon, 0,1% TFA; pactBopurens B:
10% Boma, 90% wmeranon, 0,1% TFA)). HaGmonancs muk mpoaykTa ¢ KOPPEKTHON MacCoi.
Peak1inoHHYI0 cMech KOHLEHTpUpoBaiu ¢ nojydeHueM 8-((2R,55)-2,5-numernnnunepasus-1-
un)xunonuna (0,048 r, 0,199 mmonb, 100% BbIXOR) B BHIE HEOYHIEHHOTO BemecTBa. KX-MC:

R = 1,36 mun, (M+H) = 242,30.

I[MPUMEP 5
(S)-5-metun-8-(2-merun-4-(Xx MUHONMMH-8-MJT)TUTIEpa3uH- | -11)-6-0kCO-5,6-nurunpo-1,5-
HaTUPUIUH-2-KapOOHUTPUIT

c

|H3
N (@)
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N
[N j,CH3
N
q9e
N
Z ()
K pacTBopy 6-1imano- 1-metmn-2-okco-1,2-nurunpo-1,5-sad rupunns-4-mn

tpudropmeTancyabdponara (0,030 r, 0,090 mmons) B DMF (15 mir) npu KOMHaTHOH TeMmiepaType
B atMocdepe azora nodasnsum 8-((2R,5S)-2,5-numernnnunepasun- 1 -wn)xunomnus (0,024 T, 0,099
mmonb) U DIEA (0,039 mn, 0,225 mMmonb). PeakimOHHBIA COCY/ 3aKpbIBAIM U HArpeBalii MpHU
80°C B Teuenne HouM. Peakiuro konTposrpoBaiu ¢ momoinbio XKX-MC (kononka: Acquity UPLC
BEH C18 2,1 x 50 mm, 1,7 mxMm; 0-100% B; rpagueHT 2 MUHYTBHI, BpeMsi aHAJIU3a 3 MUHYTHI,
ckopocth motoka 0,8 mu/mun (pactBopurens A: 90% Boma, 10% wmeranon, 0,1% TFA;
pactBopurens B: 10% Bona, 90% metanoun, 0,1% TFA)). Habmonanocs obpa3zoBaHue MpOayKTa.

PeaKLII/IOHHYI-O CMECh KOHLCHTPUPOBAJIM, U OCTATOK IOBTOPHO pPACTBOPSAJIU B METAHOIJIE,
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¢unbTpoBaNM M ounmanu ¢ nomomelo npenapatuBHON JKX-MC mpu crnenyromux yCIOBHAX:
kononka: XBridge C18, 200 mm x 19 MM, gactuubsl 5 MkM; monBrskHas ¢asza A: 5:95
anetoHUTpwI:BoAa ¢ 10 MM anerara aMmMoHwMsT; oaBrkHAsA paza B: 95:5 aneronurpun:sona ¢ 10
MM anierata aMMOHHUS, rpafgueHT: O MUHYT yaepskuBaHue npu 29% B, 29-69% B 3a 25 munyT,
3ateMm 5 mMuHyT yaepxuBanue npu 100% B; ckopocts motoka: 20 mu/muH. Llenessie dppakuuu
OOBEOUHSIN W KOHLEHTpHpoBamu ¢ mnoaydeHueM (S)-5-merun-8-(2-merun-4-(XuHOIMH-8-
W) nunepasus- 1 -mi)-6-okco-5,6-nurunapo-1,5-nadprupuaun-2-kapbonurpuna (0,0057 r, 0,013
MMOJIb, 15% Bbixon). "H SAMP (500 MI'u, DMSO-ds) 6 8,94 (br d, J=3,1 'y, 1H), 8,41 (brd, J=7,6
I'u, 1H), 8,23-8,08 (m, 2H), 7,57-7,50 (m, 1H), 7,24 (s, 2H), 7,13 (s, 1H), 7,03 (s, 1H), 6,16 (s,
1H), 5,04-4,93 (m, 1H), 4,91-4,81 (m, 1H), 3,99-3,82 (m, 2H), 3,57 (s, 2H), 3,13 (brd, J/=11,3 I'L,
1H), 2,55 (s, 1H), 1,33 (d, J=6,7 I', 3H), 1,03 (d, J=6,7 I'y, 3H). )KX-MC: R;= 1,21 mun, (M+H)
= 425,26.

QC wmeronuka 1: xononka: Waters XBridge C18, 2,1 mm x 50 mwm, yacTuipl 1,7 MKM; MOIBUKHAS
daza A: 5:95 aneronurpuinsoaa ¢ 0,1% TpupTOPYKCYCHOH KUCIOTHI; MOABMXKHAS ¢aza B: 95:5
arieronuTpmi:Bona ¢ 0,1% TpudTopykcycHoit kucaoTer, Temneparypa: S0°C; rpaguent: ot 0% B
no 100% B 3a 3 mun, 3arem 0,50 mun yaepxusanue npu 100% B; ckopocts notoka: 1 mi/muH,

nerektupoBanue: MC u Y@ (220 um).

Coenunenus B Tabnuue 3 nmonydanu u3 6-upaHo- 1 -metui-2-okco-1,2-quruapo-1,S-nad TupuamH-
4-un TpudTOpMEeTaHCYIb(POHATA, TPUMEHsSl aHAJIOTMYHbIE XUMUYECKHE MpeoOpasoBaHMs,

yInoMsiHyThI€ Bblille B [Ipumepe 5.

TABJIMIIA 3
Habn. B
ITpumep Meronuka MC Crepeo-
N CrpykTypa SKXMC RT
0. - Macca XUMHS
HOHA

Bees

6 [NTCH" C 44334 H 1.37
H,CY
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CF3
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[NJ/CH’* K,CO5, DMSO, 90 °C
" N
N N S N

H

H3C

F
K nepememmBaemomy pactopy 8-((2S,5R)-2,5-numernnnunepasus-1-mn)-5-MeTuin-6-okco-5,6-
aurunpo-1,5-napTupunns-2-kapobonutpuna (50 mr, 0,17 mmons) B8 DMSO (4 muin) noGassin 2-
xj0p-6-propdenzo[d]tuazon (38 mr, 0,20 mmonr) u K2COs3 (70 mr, 0,50 mmons). Peakiinonayro
cmech HarpeBaiu mpu 90°C B TeyeHne HOUM. PeaklMOHHYIO CMeCh OXJIaXKAalld O KOMHATHOMN
temneparypsl, skcrparuposanu EtOAc (3 x 30 M), mpOMBIBaJIH BOJOH, PACCOJIOM U BBICYIIUBAJIH
HaJ cyibdaroMm HaTpusi. PacTBOpUTENndb yoaisiay MOA MOHMKEHHBIM JaBJICHUEM C TOJIYYEHHUEM
HEOYHINEHHOTO OCTAaTKa, KOTOPBIM OYHINAJIM C MOMOIIbI mpenaparuBHod BIXKX (kosoHka:
Waters XBridge C18, 19 x 150 mMm, gacTuibl S MkM; iofekHas paza A: 10 MM arerat aMMOHUS,

noaBkHas ¢asa B: aneronutpun, rpamuent: 15-50% B 3a 20 muHYT, 3aTéeM S5 MUHYT
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yaepxxuBanue npu 100% B; ckopocte moroka: 15 mi/mun) ¢ monyuenuem 8-((2S,5R)-4-(6-
¢dropbenso[d]tuazon-2-mn)-2,5-gumernnnunepa3us- 1 -min)-5-metun-6-okco-5,6-nurunpo-1,5-
HaTupunun-2-kapobonutpuna (10 mr, 13% Bexon). XKX-MC: m/z, 449,2 (M+H); RT 1,98 muH;
(meromuka XX-MC: kononka: XBridge BEH XP C18 (50 x 2,1) mm, 2,5 MKkM; noaBI>KHas ¢asza
A: 95% Bona:5% aueronutpmr; 10 MM aunerar ammoHwus;, noaswkHas ¢asza B: 5% Boma:95%
aneronutpui, 10 MM amerat aMMOHHMS, CKOpOCTh moToka: 1,1 mu/mus; Temneparypa: 50°C;
Bpemst (MuH): 0-3; % B: 0-100%). 'H IMP (400 MI'u, DMSO-ds) & ppm 8,26-8,18 (m, 1H), 8,16-
8,06 (m, 1H), 7,74 (dd, J = 2,7, 8,8 I'u, 1H), 7,46 (dd, J = 4,6, 8,8 I'y, 1H), 7,13 (dt, J = 2,7, 9,0
I'u, 1H), 6,14 (s, 1H), 4,74-4,62 (m, 1H), 4,43 (brd, J =2,4 'y, 1H), 3,93-3,70 (m, 3H), 3,64 (dd,
J=3,7,13,2T, 1H), 3,56 (s, 3H), 1,40 (d, J = 6,6 I'y, 3H), 1,20 (d, J = 6,6 I'ry, 3H).

IMPOMEXYTOYHOE COEAUHEHUE 3
Tper-OyTia (2S,5R)-4-(4-(4-propdennn)Tnazon-2-mn)-2,5-nuMeTninunepasns- 1 -kapOokcunar

CH,

HsC-J g,

OYO
[NTCH3
HsC™ N

<

F(1-3)
K pactBopy Tper-OyTui (2S,5R)-2,5-numernnnunepasun- 1 -kapookcunata (300 mr, 1,40 MMob)
B Tosyosie (4 mu) nobGasnsmn 2-6pom-4-(4-propdenmn)ruazon (400 mr, 1,54 mmons), Tper-
Oytokcun Hatpus (404 wmr, 4,20 mmous), Xantphos (81 mr, 0,14 MMoinb). PeakuinoHHy0 cMech
Jera3upoBaJId aproHOM B TeueHne S MuH. 3ateM nobasisimn Pdx(dba)s (128 mr, 0,14 mmons) npu
KOMHATHON TeMmreparype ¢ mnocjienyromuMm Harpesannem mnpu 110°C B Teuenue 14 u.
PeakunoHHYI0 CMeCh OXJaXJajdd JO0 KOMHATHOW TeMIlepaTyphl, pa30aBisuld BOAOH H
skctparuposann EtOAc (3 x 50 mu). OObenuHeHHbIE OPraHMYECKUe 3KCTPAKThI MPOMBIBAIIH
paccoyioM, BBICYIIMBAIH HajJ CyJbpaToOM HATPUS M KOHLEHTPHPOBAIHM TOA TOHH)KEHHBIM
nasyieHreM. HeounIneHHOe BeIecTBO OUUIIAIIH € IIOMOIIBIO KOJIOHOYHOH (uient-xpomarorpadum
(xonoHka: cumkarens 12 r; pacrBopurens: 25-40% EtOAc B meTponeliHoM 3¢upe) ¢ moaydeHnemM
5 TpeT-OyTHin (2S,5R)-4-(4-(4-dpropdenmn)tnazon-2-mn)-2,5S-nuMeTHIUIepa3uH-1 -
kapookcunata (300 mr, 55% Bexon). XKX-MC: m/z, 392,3 (M+H); RT 2,34 mun; kononka: Waters
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Acquity UPLC BEH C18 (2,1 x 50 mm), 1,7 mMkMm, nogBmwkHas ¢aza A: 10 MM anerara
aMMoHUst: aneToHUTpUa (95:5); momemwkHas ¢aza B: 10 MM amerara aMMOHUS:alleTOHUTPHI
(5:95), rpanuent = 20-90% B 3a 1,1 munyTsl, 3atem 0,6 mMuHyT yaepxwusanue npu 90% B;

temneparypa: S0°C; ckopocts noroka: 0,7 mu/mun; aerektupoanue. Y @ npu 220 HM.

IMTPOMEXYTOYHOE COE/IMHEHUE 4
2-((2R,55)-2,5-numernnnunepasus- 1 -mn)-4-(4-propdpennn)ruazon, HCI

HCl
H

[N],CH3
HaC™ N

S/gN

F(1-4)
K pactBopy Tper-Oytun (2S,5R)-4-(4-(4-¢propdenmn)Trazon-2-ui)-2,5-1uMeTunnumnepasus- 1 -
kapOokcunara (250 mr, 0,64 mmoins) B DCM (5 mun) nob6asnsinu 4 1. HCI B nuokcasne (0,8 mi, 3,19
mMontb) Tipu 0°C. PeakIIMOHHYIO CMeCh OCTABJISUTH HArpeBaThCsl 10 KOMHATHOM TeMIepaTypbl U
nepeMelBaid B TedeHHe 2 4. PacTBOpUTENb yAaisuld MOJ TOHW)KEHHBIM JaBJICHHEM U
BBICYIINBAJIN c MOJTyYeHHUEM 2-((2R,5S)-2,5-numerunnunepasus- 1 -mn)-4-(4-
dropdpenmn)ruazona, HCI (150 mr, 81% Beixon). XKX-MC: m/z, 2923 (M+H); RT 1,36 muH;
xononka: Waters Acquity UPLC BEH C18 (2,1 x 50 mm) 1,7 Mkm, nonswxkHas daza A: 10 MM
arlerata  amMMoHusi:auetonutpun  (95:5); momeBwknas ¢asa B: 10 MM  aunerara
aMMOHUs: aneToHuTpua (5:95), rpaguent = 20-90% B 3a 1,1 munHyty, 3arem 0,6 MuUHyT
ynepskuanue npu 90% B; Temnepatypa: S0°C; ckopocts nmotoka: 0,7 MJI/MUH, T€TeKTUPOBAHHE:

Y@ npu 220 HM.

I[MTPUMEP 26
8-((2S,5R)-4-(4-(4-propdennn)rnazon-2-mn)-2,5-TUMETUIITHIIEPA3HH- | -1T)-5-MeTHII-0-0KCO-

5,6-nurunpo-1,5-sadTupunuH-2-kapOOHUTPII
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F (26)

K pacrBopy 2-((2R,55)-2,5-numerunnunepasun- 1-un)-4-(4-propdenmn)ruazona, HCIl (54 wr,
0,16 mMonb) B auetonutpuie (5 mir) nobasisn OukapOonar Harpus (125 mr, 1,50 mmons) u 6-
1MaHo- 1 -MeTun-2-okco-1,2-nuruapo-1,5-saptupunua-4-un  tpudTopmerancynbponat (50 wr,
0,15 MMoJb) mpu KOMHATHOH Temmepatype. [lonydeHHy0 B pe3ysibTaTe CMeCh HarpeBasli MpH
80°C B Teuenue 14 u. PeaklUMOHHYIO CMeCh OXJIaXJAJIM A0 KOMHATHOH TeMIepaTyphl, U
pPacTBOPUTEND YIAJSIN MOA TOHMKEHHBIM JABJIEHUEM C MOJy4YeHHEM HEOUUIIEHHOIO OCTaTKa.
Heounmiennelii octaTok ouuimanu ¢ nomoupio mnpernapatuBHoii BOXX (xomonka: Waters
XBridge C18, 150 MM x 19 MM, yacTuLibl 5 MKM; mozBXKHAsI Gaza A: 5:95 aneTroHuTpuIBOAA C
10 MM anerata ammoHwus, noaBukHas ¢asza B: 95:5 aumeronutpunBoma ¢ 10 MM anerara
aMMOHUs; rpaaueHT: 0 MUHYT yaepkusanue npu 15% B, 15-55% B 3a 25 munyr, 3arem 5 MUHYT
ynepxxuBanue npu 100% B; ckopocth moroka: 15 mi/muH, Temneparypa kosioHku: 25°C) ¢
MOJTyYeHUEM 8-((2S,5R)-4-(4-(4-pTopdennn)ruazon-2-mn)-2,5-tumMeTHIIHIIEPA3HH- | -11)-5-
MeTUII-6-0KC0-5,6-nuruapo-1,5-naptupuann-2-kapobonurpuna (4,3 mr, 6% Beixoxn). KX-MC:
m/z, 475,1 (M+H); RT 2,08 mun (meronuka XKX-MC: xononka: XBridge BEH XP C18 (50 x 2,1)
MM, 2,5 MkMm, noaBmkHas ¢asa A: 95% Bonma:5% aueronutpwir, 10 MM amerata aMMOHWS,
nonBrkHas haza B: 5% Bona:95% aneronutpui, 10 MM anerata aMMOHUST, CKOPOCTB moToKa: 1,1
mi/MuH; Temnepatypa: 50°C; Bpemst (Mun): 0-3; % B: 0-100%). 'H AMP (400 MI'u, DMSO-ds)
O ppm 8,26-8,17 (m, 1H), 8,15-8,07 (m, 1H), 7,92 (dd, J = 5,6, 8,6 I'y, 2H), 7,30-7,14 (m, 3H),
6,14 (s,1H), 4,76-4,63 (m, 1H), 4,37 (br s, 1H), 3,87 (br d, J = 12,5 I', 1H), 3,76-3,61 (m, 3H),
3,56 (s,3H), 1,37 (d, ] =6,6 'y, 3H), 1,22 (d, J = 6,6 'y, 3H).

ITPOMEXYTOYHOE COEJJUHEHHUE 5

5-6pom-4-(4-propdennn)-2-mernnruazon
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B

"\—s
’ N/>~CH3

F (I-5)

K pactBopy 4-(4-dbropdenmn)-2-meruntuazona (800 mr, 4,14 mmons) 8 DCM (8 mut) nobassuiu
Br2 (0,25 M, 4,55 MMOJIb) TPY KOMHATHOH TEMITEPAType C MOCIEAYIOLNM HarpeBaHueM rpu 45°C
B TeueHHe 4 4. PeakIMoOHHYIO CMeCh OXJIAKIaJIH IO KOMHATHOM TeMIiepaTyphl, pa3OaBisiii BOIOH
u skcrparupoBanu EtOAc (3 x 50 mu). O0benuHeHHbIe OpraHUYEeCKHE SKCTPAKTHI POMBIBAIIN
paccosioM, BBICYHIMBAIM Haj CyJb(paTOM HATPUs MU KOHLEHTPHPOBAIHM IIOA MOHM)XEHHBIM
nasneHreM. HeounineHHOe BeIECTBO OUUINAIIH € IIOMOIIBIO KOJIOHOYHOH (ueni-xpomarorpaduu
(xonoHka: cunukarens 12 r; pacrsopurens: 25-40% EtOAc B nerponelinoM 3¢upe) ¢ noaydeHnem
5-6pom-4-(4-proppenun)-2-meruntuazona (900 wmr, 80% Bexoxm). 'H SMP (400 MIw,
xsopodpopm-d) 6 ppm 7,82-7,96 (m, 2 H), 7,08-7,16 (m, 2 H), 2,70 (s, 3 H).

IMPOMEXYTOYHOE COEUHEHUE 6
Tper-OyTtin (2S,5R)-4-(4-(4-propdennn)-2-meTunruazon-5-ui)-2,5-rume Tununepasus- 1 -
KapOoKcHIaT

Boc

[N j,CH3

37N
)=N
H4C (1-6)

K pactBopy Tper-OyTui (2S,5R)-2,5-numernnnunepasun- 1 -kapookcunata (300 mr, 1,40 MMob)
B TOoJdyose (4 mu) nobasysin S-0pom-4-(4-propdernn)-2-meruntuazon (420 mr, 1,54 mmons),
Tper-Oytokcua Hatpus (410 mr, 4,20 mmonb) u Xantphos (81 mr, 0,14 MMmonb). Peakiimonnyro
CMECh Jera3upoBajii aproHoM B TedeHue 5 MuH. [anee nobasmsimm Pdx(dba)s (130 wr, 0,14
MMOJIb) MPU KOMHATHOM TeMIiepaType ¢ mocieayomum HarpeBanuem mpu 110°C B Tedenue 14 4.
PeakunoHHYI0 CMeCh OXJaXJadH J0 KOMHATHOW TeMIlepaTyphl, pa30aBisud BOAOH H
skctparupoBann EtOAc (3 x 50 mu). OObennHeHHbIE OpPraHMYECKUe 3KCTPAKThI MPOMBIBAIIH
paccoyioM, BBICYIIMBAIH HajJ CyJbpaTOM HATPUST U KOHLEHTPHPOBAIHM TIOA MOHH)KEHHBIM
nasyieHreM. HeounIeHHoe BeIecTBO OUHIIAIH € IIOMOIIBIO KOJIOHOYHOH (uient-xpomarorpaduu
(xonoHka: cumkarens 12 r; pacrBopurens: 25-40% EtOAc B meTponeliHoM 3¢upe) ¢ moaydeHnemM
TpeT-OyThi (2S,5R)-4-(4-(4-pTopdenmn)-2-MeTHUNTHA30I-5-11)-2, S-TUMe T Nepas3H- 1 -

kapOokcunara (350 mr, 62% Bbixon). XKX-MC: m/z, 406,4 (M+H); RT 2,32 muH; kononka: Waters
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Acquity UPLC BEH CI18 (2,1 x 50 mm) 1,7 mxMm, momBmkHas ¢asa A: 10 MM amerara
aMMoHUst: aneToHUTpUa (95:5); momemwkHas ¢aza B: 10 MM amerara aMMOHUS:alleTOHUTPHI
(5:95), rpaguent = 20-90% B 3a 1,1 munyTsl, 3aTeM 0,6 MUHYTHI yaepskuBaHue npu 90% B;

2

temneparypa: S0°C; ckopocts noroka: 0,7 mu/mun; aerektupoanue. Y @ npu 220 HM.

I[MPOMEXYTOUYHOE COEJIMHEHUE 7
5-((2R,5S5)-2,5-qumernnnunepasus- 1 -un)-4-(4-propdeHnn)-2-MeTUNTHA30I TUAPOXIOPU

HCI H

[N ],CH3

s
=N
H4C (1-7)

K pacTBopy TpeT-OyTuin (2S,5R)-4-(4-(4-dTopdhenmn)-2-meTuntuazon-S-mn)-2,5-
AuMeTHInunepasus- 1 -kapookcunara (300 mr, 0,74 mmonb) B DCM (8 mur) nobasmsinu 4 H. HCl B
arokcane (0,8 mu, 3,70 mmonp) npu 0°C. PeakLMOHHYIO CMeChb OCTABJISJIM HArpeBaThCs 1O
KOMHATHONH TeMIepaTypbl M MNEpeMEIlUBaIud B TeueHHe 2 4. PacTBopuTens yaamsiiv IOA
MOHMKEHHBIM JaBJICHHEM U BbICYHIHBaNU ¢ nojydeHueM S-((2R,5S)-2,5-qumernnnunepasun-1-
un)-4-(4-¢propdenun)-2-metrntuazona, HCI (180 mr, 71% Beixon). XKX-MC: m/z, 306,3 (M+H),
RT 1,11 mun; xononka: Waters Acquity UPLC BEH C18 (2,1 x 50 mm) 1,7 MkM, noasukHas dasa
A: 10 MM anerata ammonusi:aueToHUTpuin (95:5); momewkHas ¢aza B: 10 MM anerara
aMMoHUs: ateToHuTpua (5:95), rpamuent = 20-90% B 3a 1,1 munyThl, 3atem 0,6 MHHYTBI
yaepxxuBanue npu 90% B; remnepatypa: 50°C; ckopocts notoka: 0,7 MII/MUH; AeTEeKTUPOBAHHE:

YO npu 220 HM.

[MPUMEP 27
8-((2S,5R)-4-(4-(4-Ppropdennn)-2-meTunaTnazon-S-mi)-2,5- IMMeTHIIune pasut- 1 -ui)-5-Me Tui-

6-0Kc0-5,6-nurunpo-1,5-nadTupunuH-2-kapOOHUTPIIT
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HsC @7

K pactBopy 5-((2R,5S5)-2,5-aumerunnunepasus-1-un)-4-(4-gpropdennn)-2-merunrtuaszona, HCI
(50 mr, 0,15 mmonb) B anieroruTpude (5 mi) nobasnsanu dukapooHat HaTpus (62 mr, 0,73 MMOIb)
u 6-nuaHo-1-merun-2-okco-1,2-nurunpo-1,5-nadprupunun-4-un tpudropmerancynbdonar (59
mr, 0,18 MMoib) mpu KOMHATHOHM Temmeparype. Peakunonnyroo cmech Harpesanu npu 80°C B
TeueHue 14 4. PeakiMOHHYIO CMeCh OXJIaKIAIN 10 KOMHATHOW TEMIIepaTyphl, U PaCTBOPUTEIb
YIAIAIN O] TOHMKEHHBIM J1aBJICHUEM C IOJIyY€HHEM HEOUMIIEeHHOro ocrarka. HeounineHHbIH
OCTATOK O4YHMIIAJH ¢ moMotibio npernaparuBHoit BOYKX (kononka: Waters XBridge C18, 150 mm
X 19 MM, wacTuuel 5 MxM;, noasmwkHas ¢asa A: 5:95 aueronurpmiBoga ¢ 10 MM anerara
aMMOHUS, IoABIXKHAs ¢asza B: 95:5 aneronurpun:Bona ¢ 10 MM anerara aMMoHwUst; rpaaueHt: 0
MUHYT ynepxusanue npu 15% B, 15-65% B 3a 25 munyrt, 3atemM 5 MUHYT yIep>KuBaHHE MPU
100% B; cxopocTb nmotoka: 15 mi/muH, Temmnepatypa koioHku: 25°C) ¢ noiayuenuem 8-((2S,5R)-
4-(4-(4-propdhennn)-2-MeTUNTHA3OIN-5-11)-2, S-TUMETHIITUITEPAa3HH- | -1IT)-5-MeTUII-6-0KC0-5,6-

auruapo-1,S-napTupunun-2-kapoonutpuna (7,8 mr, 10% Bexon). XXKX-MC: m/z, 489,2 (M+H);
RT 1,44 mun; (Metomuka XXX-MC: kononka: XBridge BEH XP C18 (50 x 2,1) mm, 2,5 MKMm;
nonBrkHas pasa A: 95% Bomna:5% aueronurpur; 0,1% TFA; noasmwxkHas dasza B: 5% Bona:95%
aneronutpmi, 0,1% TFA; ckopocts moroka: 1,1 mu/mun; Temneparypa: S0°C; Bpems (Mun): 0-3;
% B: 0-100%). 'H IMP (400 MI'ty, DMSO-ds) & ppm 8,15-8,23 (m, 1 H), 7,95-8,12 (m, 4 H), 7,28
(t, /=8,8Tm, 2 H), 6,10 (s, 1 H), 4,42-4,53 (m, 1 H), 4,02-4,13 (m, 1 H), 3,95 (d, /=15,9 T, 1 H),
3,58-3,61 (m, 1 H), 3,55 (s, 3 H), 3,23-3,30 (m, 1 H), 3,09-3,16 (m, 1 H), 1,27 (d, J=6,6 'y, 3 H),

1,21 (d, J=6,4 T'y, 3 H), (3H MoxeT OBbITh CKPBIT THKOM PACTBOPUTEIS).

BUOJIOITMYECKHE AHAJIM3bI
@DapMaKkoJOrHUeCKue CBOWCTBA COCOUHEHUH IO HACTOALIEMY H300pPETEHHI0 MOTYT OBITh
MOATBEPKIAEHBl PSAAOM OHOJOrMYECKHX aHanu30B. [IpuMeprl OHOJOTHYECKHX aHAJU30B,
NPUBEICHHbIE HUKE, ObUTH BBITIOJHEHBI C COEAMHEHMSIME 10 H300PETEHUIO.
Anamus 1. Anamussl naruouposanus DGK in vitro — Meronuka A

Peaxiuu ¢ DGKo 1 DGKC npoBoawim ¢ mpuMeHeHHeM SKCTPYAUPOBAHHBIX JIUITOCOM (aHAJTH3BI
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LIPGLO DGKa u DGKCE). Peakiuu nposonunu B S0 MM MOPS pH 7,5, 100 MM NaCl, 10 MM
MgCl, 1 MmxM CaClz u 1 MM DTT (Oydep nnst ananmuza). KoHueHTpammu TUnuIHOTO cyocTpara
coctaBisuiit 2 MM PS, 0,25 MM DAG u 2,75 MM PC nns peakuuii ¢ 3KCTpyIHPOBAHHBIMU
munocomamu. Peakumu nposogmiu B 150 MmkM ATP. Konnentpauuun ¢epmenta ms DGKo u
DGKC cocraBnsimu 5 HM.

HccnenoBanusi HHrUOMPOBAaHUS COEIUHEHHS TPOBOAMIIN CIEAYIOLUIMM oOpasoMm: 50 HII Kamenb
KaXXJIOTO TECTUPYEMOT0 CoeIuHeHNs (MakcuManbHas KoHueHTpanus 10 MM ¢ 11 Toukamu, cepun
3-KpaTHBIX pasBeACHUN M KaXOIOro COeNuHeHMs), comobunusupoBanHoro B DMSO,
nepeHocwn B JyHKH Oenoro 1536-myHounoro manmera (Corning 3725). 5 mn pacTBopa
dbepment/cybcTpar ¢ 2-KpaTHOM KOHEUHOH PEaKIUOHHONH KOHLIEHTpAalMeld TOTOBHJIN IyTeEM
obbenuHenus 2,5 mu pactBopa ¢pepmenta 4-kpatHoro passenenus (20 HtM DGKo wnu DGKCE
(MPUrOTOBJIEHHOTO, KaK OMUCAHO HUXke) B Oydepe s aHanuza) u 2,5 M1 pacTBOpa JIUIIOCOM 4-
KpPaTHOTO pas3BeAeHus (KOMIO3WLMM, ONHCAHHBIE HIDKE) M HHKYOHPOBAJIM NPU KOMHATHOM
Temreparype B TeueHue 10 MuHyT. 3areM B JIYHKH, COZAEpKallUe TECTUPYEMOe COEAMHEHHE,
nobasnsim 1 Mk 2x pactBopa epmeHT/cyOCTpaT, ¥ peakui MHULMUPOBAIN no0aBieHueM 1
Mk 300 MkM ATP. Peakuuu octaBiisiii mpoTekaTh B Te4eHHe | yaca, rmocie 4ero nqodasisiy 2
Mk pearerra Glo (Promega V9101) u unkyOuposanu B Teuenue 40 munyT. Jlanee nobasnsiu 4
MKJI peareHTta 11 BbisiBieHus: kuHa3 (Kinase Detection Reagent) u muakyOuposainu B Teuenue 30
MHUHYT. JIFOMUHECHEHIIUIO PErUCTPUPOBAIN C MOMOLIBIO MUKPOIUIAHIIETHOrO puaepa EnVision.
ITpouent uHrubupoBaHusi paccyutbiBaiu 1no kousepcun ATP, reHepupyemoii peakuusimu 0e3
¢depmenTaruBHOrO KOHTpOJs it 100% MHrHOMPOBAHUS U PEAKIMSIMUA TOJIBKO C HOCUTENIEM ISt

0% unrubuposanus. CoenrHeHus oueHnBanu npu 11 koHueHTpanusx as onpenenerus [Cso.

IIpurorosnenue 4x aunocom

Komnosuuus mununos npeacrasisuia codoit S monpHbIX %0 DAG (Avanti 8008110), 40 MombHBIX
% PS (Avanti 840035P) u 55 monpabx % PC (Avanti 850457) npu oOmell KOHIEHTpauuu
aununoB 15,2 mr/mn nist 4x pacteopa yunocoM. PC, DAG u PS pacteopsuin B xiopodopme,
OOBEOMHSUIM W BBICYIIMBAIM TOJ BAaKyyMOM IO OOpa3OBaHUS TOHKOW TUIEHKH. JIMmumsl
ruapatuposanu 1o 20 MM B 50 MM MOPS pH 7.5, 100 MM NaCl, 5 mM MgCl> u msate pa3
MOJBEpPrajl 3aMOpPaXKUBAaHUIO-OTTauBaHUIO. CyCNEH3UI0 JUMUIOB 3KCTPYAMPOBAIU Yepes3
nojukapboHatabiil umeTp 100 HM omuHHAMUATH pa3. JJIsl MOATBEPKASHUS pasMepa JHUIOCOM
(panuyc 50-60 HM) NPOBOOMIM IOUHAMUYECKOE paccessHHe cBeTa. JIMMOCOMHBIN mpenapar

xpaHuiu npu 4°C B TeueHUe YeThIpeX Heelb.
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bakynosupycnas sxcnpeccuss DGKo 1 DGKC uenoseka

Ob6pasusl 6akynosupyca DGK-anpda-TVMV-His-pFBgate yenoBeka u BapuaHT 2 TpaHCKPHUIITA
DGK-n3era-TVMV-His-pFBgate denoBeka Obtu cO3maHBl ¢ MPUMEHEHHEM OaKyJOBHPYCHOU
cuctembl sKcnpeccun Bac-to-Bac (Invitrogen) B COOTBETCTBUH € MPOTOKOJIOM NPOU3BOAUTEIS.
DNA, npumensiemast st skenpeccnn DGK-anbda 1 DGK-m3era, umeer SEQ ID NO: 1 u 3,
COOTBETCTBEHHO. AMITIH(HKAINIO OaKyJIOBHPYCa MIPOBOANIH C TPUMEHEHNUEM HHPUIIUPOBAHHBIX
kaetok SfY mpu cooTHoennu Bupyc/kierka 1:1500 u BepaiuBanyu B TeueHue 65 yacos ripu 27°C
nocjie TpaHCPEeKLUH.

MacmrabupoBaHue SKCIPECCHH ISl KaKI0ro Oenka mpoBoauiu B SO J1 BOJHOBOM OHOpeakTope
Cellbag SOL WAVE-Bioreactor System 20/50 ot GE Healthcare Bioscience. 12 i kierok Sf9 npu
2x10° knerox/mn (Expression System, Davis, CA), BbIpallleHHbIX B cpejie A5 HacekoMbix ESF921
(Expression System), uHQUUMPOBaIM HCXONHBIM BHUPYCOM TpuU cooTHomeHuu 1:200
BUPYC/KJIETKA U BBIpAIIMBAIN B TeueHHe 06-68 wacoB mpu 27°C mocne HMHPHUIUPOBAHUSL.
WHPUuMpOoBaHHYIO KIETOUHYIO KyJbTypy coOupanu myteM ueHTpudyrupoanus mpu 2000
06/mun B Teuenne 20 muH npu 4°C B nentpupyre SORVALL® RC12BP. Knerounslii ocagok

xpanuu npu -70°C 10 OUUCTKH.

Ouncrka DGK-anbdpa 1 DGK-n3era uenoseka

IMomuopazmepubie DGKow 1 DGKC uenoBeka, kaxaast ©3 KOTOPBIX SKCIPECCUPOBAHA U COIEPIKHUT
pacieruisiemyro TVMYV nocnenosarensHocTh ¢ C-konueBoi Hexa-His-metkoii (SEQ ID NO: 2 u
4, COOTBETCTBEHHO), M TOJIyYE€HHbIE, KaK OMHCAHO BbIIE, ObUIM OYHUINEHBI OT MACThI KJIETOK
HacekoMmbIX Sf9, mHpuUIMpOoBaHHBIX OakynoBupycoM. KieTku TH3MpOBaIH, MPUMEHs CIOCO0
a30THOW KaBUTAlMKM C a3oTHOW OomOoit (Parr Instruments), W JM3aThl OYHINATH MYTEM
ueHTpudyruposanusi. OcBeTIIEHHBIE JTH3aThl OUUINAIH 10 ~90% rOMOr€HHOCTH ¢ IPUMEHEHUEM
Tpex MOC/e0BaTeIbHbIX CTaAuil kKoJoHouHON XxpomaTorpaduu B cucreme AKTA Purifier Plus.
TpexcryneHuaTasi KOJOHOYHAst XpoMarorpadust BKIOYaAIa YIaBIMBAaHUE HUKENEBOH adPuHHON
cmonel (Hanpumep, HisTrap FF crude, GE Healthcare) ¢ mocnenyroreli 3KCKIFO3UOHHOMN
xpomarorpadpueri mo pasmepy (Hampumep, HilLoad 26/600 Superdex 200 prepgrade, GE
Healthcare ns DGK-ansda u HiPrep 26/600 Sephacryl S 300 HR, GE Healthcare nns DGK-
m3era). TpeTbst cragusi mpeacraBsuia coOOW HMOHOOOMEHHYIO Xpomartorpaduio, W OHa
pazmnyanace i AByx m3odpopm. DGKo  ounmmanm ¢ MOMOIIBIO  aHHOHOOOMEHHOMU
xpomarorpadpun, npumensisi Q-Sepharose (GE Healthcare). DGKC oummanu ¢ moMormbro
KaTHOHOOOMeHHOM xpomaTorpadun, npumensisi SP Sepharose (GE Healthcare). benku nmonyuanu

C KOHIEHTpauusiMu >2 Mr/mit. Bydeps! 11st coctaBa ObUTH WASHTHYHBIMU JUTsi 000X Oenkos: 50
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MM Hepes, pH 7,2, 500 MM NacCl, 10% 06./06. rmunepuna, 1 MM TCEP u 0,5 mM EDTA.

Amnanmus 2: Ananussl uaruouposanust DGK in vifro — Meronuka B

Peaknn ¢ DGKo u DGKC npoBoamiu ¢ mpuMeHeHHEM 3KCTPYANPOBAHHBIX JIMITOCOM (aHATU3BI
LIPGLO DGKa u DGKCE). Peakmu nposogmmu B S0 MM MOPS pH 7,5, 100 MM NaCl, 10 MM
MgCl, 1 MmxM CaClz u 1 MM DTT (Oydep nns ananmusa). KoHueHTpamuu TunugHoro cyocrpara
coctaBisimn 2 MM PS, 0,25 MM DAG u 2,75 MM PC nans peakuuil ¢ 3KCTpyAMPOBaHHBIMU
munocomamu. Peakimu nposonuu B 150 MxkM ATP. Konnenrpauuu ¢epmenta nnst DGKa u
DGKC cocraBnsnu 5 HM.

HccnenoBanns MHrMOMPOBAaHUS COENMHEHUs] MPOBOAMIN CIEAYIOLIMM O0pa3oM: 25 HII Karesb
KaXJIOr0 TECTUPYEMOT0 coeNMHeHHs (MakcuManbHas koHueHrpams 10 MM ¢ 11 Toukamu, cepun
3-KpaTHBIX pasBeNeHHH Ml KaXIOro COEAMHEHMs1), comodummsupoanHoro B DMSO,
nepeHocuIn B JyHKH Oenoro 1536-nmyHounoro mianmera (Corning 3725). 5 mu pactBopa
(bepMeHT/MUIUAHBIH CyOCTpaT ¢ 2-KpaTHOW KOHEYHOH PeakIMOHHOW KOHLIEHTpAIel TOTOBUIIU
nyreM oObenmHenus 2,5 wmun 4x pactBopa ¢epmenta (20 HM DGKo wmmm DGKE
(MIPUrOTOBJIEHHOTO, KaK OIHMCAHO HIke) B Oydepe mia aHammsa) U 2,5 ma 4X pacTBopa
JEeTepreHT/ IMIOCOMHBIE MUIIEIUIBl (KOMITO3ULIMY, ONMCAHHBIE HW)XKE) M HHKYOHMpOBaIM NpHU
KOMHAaTHON Temmeparype B TedueHue 10 MHHYT. 3aTeM B JIYHKH, COAEpIKallhe TECTHPyeMOoe
coenuHeHue, nobammsm | Mk 2X pacTBopa (DEPMEHT/IMIUAHBIA CyOCTpaT, W peakmuu
unuuuposau nodasneHueM 1 My 300 MkM ATP. Peakiiuu ocTaBisiin MpOTEKATh B TEYSHHE 2
4acoB, nociie yero nodassin 2 Mk pearenta Glo (Promega V9101) u mHKyOMpOBaJH B TEUSHHE
40 munyT. Janee nobasnsiiu 4 Mk peareHTa s BbisiBjeHus kuHas (Kinase Detection Reagent)
U uHKyOupoBanmu B TeueHne 30 MHHYT. JIFOMHHECLEHIMIO PETUCTPHPOBAIU C IMOMOIIBIO
MUKpOIUIaHIeTHoro puaepa EnVision. [TponieHT HHrHOMPOBaHUS PaCCYUTHIBAIN MO KOHBEPCHU
ATP, renepupyemoii peakuusimu 0e3 gpepmerTaTuBHOrO KOHTpOust it 100% uHruOupoBaHus u
peaknusiMu TOJIbKO ¢ HocutesneM mnsi 0% wHrnOuposanus. CoenuHeHHs oueHHBamu mpu 11

KOHLeHTpauusx st onpenenenus [Cso.

IIpurorosneHue 2x TUIOCOM

Komnosnums mununos npencrasisiia coboit S monbHbIX % DAG (Avanti 8008110), 40 MONbHBIX
% PS (Avanti 840035P) u 55 monpHbIX % PC (Avanti 850457) mpu oOuieil KOHLEHTparyu
aununoB 7-8 mr/mn gns pactBopa smmnocom. PC, DAG u PS pacreopsiin B xjopodopme,
OOBENUHSIN M BBICYIIMBAJIHM O] BAKyyMOM 10 OOpa30OBaHMS TOHKOHW IUIEHKH. JIummmel

rugpatupoBanu 10 20 MM B 50 MM MOPS pH 7,5, 100 MM NaCl, 5 mM MgCl: u nsare pa3
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MOJBEPrajyl 3aMOpPaXKUBAaHUIO-OTTauBaHUIO. CyCNEH3UI0 JUIUIOB 3KCTPYAMpPOBAIN 4Yepes
nojiukapbonaTHeid GribTp 100 HM 10-12 pa3. st moaTBep:KaeHUs pa3Mepa JIUMOcoM (panuyc
50-60 HM) MPOBOAIIIM JUHAMHYECKOE paccesHue cBeTa. JIMMOCOMHBIN Tpernapar XpaHId MpH

4°C B TeUEHHE YETHIPEX HEAENb.

bakynoBupycHast cuctema skcnpeccun nodtu noiHopasMepHoin DGKo u nomnopasmepHoi
DGKCE uenoseka

Obpasubr  OakynoBupyca MA-hDGKa-(S9-S727)-Ct-TVMV-His-pFBgate denoeeka
nojiHopa3MepHbliii BapuaHT 2 Tpanckpunta DGK-C-TVMV-His-pFBgate yenoseka Obutu CO3aaHbI
C MpUMEHEeHHeM OaKyJIOBUPYCHOM cucTeMbl akcnpeccuu Bac-to-Bac (Invitrogen) B cooTBeTCTBHH
C MPOTOKOJIOM NpousBoauTens (nmpumedanue: MA- B HazBanuu pearenToB DGKol yka3biBaer Ha
ZIB€ JONOJHUTENbHbIE aMHHOKHUCIOTHI, noOaBieHHble mepen Ser-9). DNA, mpumensiemast st
skcnpeccunn DGK-0(9-727) u DGK-(, umeer mnocienosarenbrHoctu SEQ ID NO: 5 u 3,
COOTBETCTBEHHO. AMILTH(pUKALNIO OaKyJIOBUpPYCa TPOBOAMIH C TPUMEHEHUEM HH(PHULIMPOBAHHBIX
kierok Sf9 mpu cootHomenun Bupyc/kinerka 1:1500 u BbipamuBainy B TedeHue 65 yacos mpu 27°C
nociie TpaHc(heKuu.

MacirabupoBaHUe KCIIPECCUH IS TOYTH NoJiHopa3MepHoro Oenka DGK-0(9-727) npoBoawiu
B 2 5 konbax, u ans nojHopasmeproro DGK-C nmpoBoawiu ¢ mpumenenuem 50 J1 BOJHOBOTO
ouopeaktopa Cellbag 50 WAVE-Bioreactor System 20/50 or GE Healthcare Bioscience.
Okcnpeccuto OeKOB TMPOBOAWINM B PasHbIX O0bEMax MPU OIMHAKOBBIX YCJIOBUAX. Jlis
skcnpeccun DGKoy(9-727) mpumensiin 2 k00wl 1o 2 1, Kaxaas conepskamasi 0,8 1 KOHEYHOTo
obbema kyibrypanbHoi cpenbl, 1 DGKC Beipamusanu B macmrade 12 i1 B 50 1 memke st
ouopeaktopa Cellbag. JIns xaxmoro, knerku SfO mpu mucxonsoii muoraoct 2 x 10° xneTox/mn
(Expression System, Davis, CA) BbiceBasiu B cpeny niist Hacekombix ESF921 (Expression System),
UH(PHULHUPOBAIN UCXOIHBIM BHPYCOM MpH COOTHOIEHHsX 1:200 BUPYC/KJI€TKA U BHIPAIIUBAIIN B
TeyeHue 06-68 uacos mpu 27°C mocne uHpuuupoBanusi. WHOUIMPOBAHHBIE KIETOYHBIE
KYJBTYpbl cobupanu nyteM LeHTpudyruposanus npu 2000 06/muH B Teuenue 20 muH npu 4°C B

uearpugyre SORVALL® RC12BP. Knerounstit ocanok xpanuiau npu -80°C 10 O4UCTKU.

Ouuctka DGK-anbha u DGK-n3eta uenoseka

DGKoa n monnopasmepras DGKC denoBeka, kaxaas U3 KOTOPBIX SKCIIPECCHPOBAHA U COIEPIKHUT
pacieruisiemyro TVMYV nocnenosarensHocTh ¢ C-konneBoi Hexa-His-metkoii (SEQ ID NO: 2 u
4, COOTBETCTBEHHO), M TOJIyYE€HHBIE, KaK OMHCAHO BbIIE, ObUIM OYHINEHBI OT MACThl KIJIETOK

HacekoMmbIX Sf9, mHpUIMpPOBaHHBIX OakyjaoBUpycoM. KieTodHble macTbl pa3sMOpaXHBAIUd MU
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cycnienauposanu B 6ydepe (50 MM HEPES, pH 7,2, 300 MM NaCl, 10% 006./06. rnmuuepuna, 1
MM TCEP, conepskamero 6eH30Ha3y 1 HHTHOUTOPBI mpoteasbl) 10 1:10 06./06. o6bemMa HCXOmHOH
KYJbTYpbl. JIN3HUC OCYIIECTBIISUN, MPUMEHSIS CIIOCO0 a30THOM KaBUTALMU € a30THOH Oomboi (Parr
Instruments), W JU3aThl OUYMINANM MYTeM BBICOKOCKOPOCTHOTO  LIEHTPU(PYTHPOBAHUS.
OcBetneHHble JHM3aThl OUUINAIUA A0 ~90% TOMOreHHOCTH C MPUMEHEHHEM MABYX WM Tpex
NOC/Ie0BATENbHBIX CTaUi KOJOHOYHOM XpoMaTorpadyu, COOTBETCTBEHHO, B cucTeMe AKTA
Purifier Plus. O6e nzodopmsl ouninanu nyreM HUKeIb-aQOUHHON OYHUCTKH C 3IIOMPOBAHUEM B
rpaauente ummunaszona (to ects, HisTrap FF, GE Healthcare) ¢ mocienyrormei 3KkCKIF03UOHHOMN
xpomarorpadueti o pasmepy (to ectb, HiLoad 26/600 Superdex 200 prepgrade, GE Healthcare
s DGKau(9-727), u HiPrep 26/600 Sephacryl S 300 HR, GE Healthcare nna DGKC). Ilyrem
9THX 1BYX craauil noiaydanu DGKao(9-727) ¢ uncroroit >90%. [{ns HOCTHKEHUS] aHAJIOTUYHOM
yucTOTHl Ui nonHopasmepHoit DGKC mnorpeboBanace Tperbs CTaaus C NPUMEHEHHEM
kaTnoHooOMeHHol xpomartorpaduu (SP Sepharose FF, GE Healthcare) u rpaguentHoe
smouposanue ¢ NaCl. Koneunbie Oydeps! ais coctaBa ObUTH OMHAKOBBIMH J1JIs1 000UX OEJKOB:
¢ DGKo(9-727) npurorosien B S0 MM Hepes, pH 7,3, 300 MM NaCl, 10% 06./00. rnunepuna u
1 MM TCEP, u ¢ nonnopasmepuoii DGKC npurortosnen B 50 MM Hepes, pH 7,3, 500 MM NaCl,
5% 006./06. rmuuepuna u 1 MM TCEP. benku koHuentpupoBamu ao 1-2 mr/mi, ObICTpo

3aMOpakuBaiiu U xpaHuiu npu -80°C B TedeHHe JIUTETBHOTO BPEMEHH.

Anamus 3: Ananus IL2 T-knerok Raji CD4

Anamu3 IL-2 B 1536-nmyHOYHOM TUIAHIIETE MPOBOMWIM B OOBeMe 4 MKJI C NPUMEHEHHEM
npensaputesibHo akTuBHpoBaHHbIX CD4 T-knetok u kietok Raji. Ilepen anamuszom CD4 T-
KJIETKH MPEIBAPUTENBbHO akTHBUpOBan obpadorkoit a-CD3, a-CD28 u PHA mpwu 1,5 mxr/mi, 1
Mkr/mn w10 Mmkr/mi, coorBercTBeHHO. Kierku Raji oOpabareiBanmu CTapUIOKOKKOBBIM
suTepoTokcrHoM B (SEB) mpu konuenTpaunu 10000 Hr/mn. CepuifHO pa3BeieHHbIE COeTUHEHUS
CHavaJia nepeHocwy B 1536-nyHounbIi naHmeT auis ananusa (Corning, #3727) ¢ mocaenyomum
nobaBlieHHEM 2 MKJI MpeNBapUTENbHO akTUBHUPOBaHHbIX CD4 T-kieTok (KOHEYHas IIOTHOCTh
6000 kneToK/TyHKY) U 2 MKJ KjeTok Raji, oOpadoranuex SEB (2000 knerox/nayHKy). Uepes 24
yaca uHKyOauu B uHkybarope npu 37°C/5% CO; B mnaHmer st aHamu3a J00aBIsIN 4 MK
pearenToB auist BeisiBiieHus IL-2 (Cisbio, #64IL2PEC). AHanuTHyecKue MiIaHIIeThl CYUTHIBAIH HA
ianmer-punepe Envision. [ onenku uurorokcuuHoctu coenunenus T-kinetku Raji wmu CD4
UHKYOHMpOBalM ¢ CepuiiHO paszbaBieHHBIMU coenuHeHusiMu. [locine uHkyOammu B TeueHue 24
yacoB nobasisim 4 Ma Cell Titer Glo (Promega, #G7572), u niaHIeTsl CYUTHIBAIH HA TUIAHIIET-

punepe Envision. 50% sddexruBnyro  konuentpauuro  (ICso)  paccuuThBamM MO
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YeThIpexnapaMeTpudeckoii jorucrudeckoin popmyie y = A+H(B-A)/(1+((C/x)"D))), rne A u B
0003HA4Yal0T MUHUMAJIbHBIH M MaKCUMalbHBIH % aKTUBALMM WJIM WHTUOMPOBAHUS,
coorBercrBeHHo, C mpencrasisier coboit ICso, D mpencrasnsier coOoif yrom HakJOHA, U X

NpeACTaBisieT COOON KOHLEHTPALIMIO COSTUHEHNS.

Anamms 4: Ananmns CellTiter-Glo npomudepanuu CD8 T-knerok

3amopoxkeHHbple HauBHble CD8 T-knerku uenoseka pasmopaxkusanu B RPMI+10% FBS,
uHKyOupoBamu B TeueHue 2 4 npu 37°C u mopcuutbiBanu. 384-JIyHOUHBIN TIUIAQHIIET IS
TKAHEBbIX KyJbTYp MOKpeiBaiu 20 MkJ denoseueckoro antu-CD3 B TeueHue Houu npu 4°C B
koHueHTpauuu 0,1 mxr/mn B unctom RPMI, koTopsIii yaansanu ¢ rniaHiera nepea 100aBjIeHueM
B kaxayto yHky CD8 T-knetok nmpu 20 Teic./40 MK ¢ 0,5 MKI/MI paCTBOPUMOTO Y€JIOBEYECKOTO
anTu-CD28. CoeanHenus nepeHOCHIIN B KJIETOYHBIN MIAHIIET Cpa3y nocie nocena kietok. [locne
uHKyOarmu B TeueHue 72 vacoB mpu 37°C B kakayro JyHKY noOasisuin 10 MKJ peareHTa
CellTiter-glo (Promega, Homep mo katanmory (7570). IlnaHiier 3HEPruYHO BCTPSXHUBAIU B
TeueHHe 5 MUHYT, MHKyOHpPOBAJIM MpPU KOMHATHOH TeMIIepaType B TeueHHe emie 15 MUHYT U
cuntbiBamu nponudepamo CD8 T-knerok Ha rumaHmer-punepe Envision. Ilpu anamuse 0,1
MKr/mi antu-CD3 u 0,5 Mkr/mn antu-CD28 ctumynupoBanHoro curHana CD8 T-knerok Obuin
¢donom. Konrponbhoe coenunenue, 8-(4-(6uc(4-propdenun)merin)munepasun-1-mi)-5-merui-
7-HUTPO-0-0KCO-5,6-nurunpo-1,5-nagrupunus-2-kapooHuTpmwi, npu 3 MKM NPUMEHSITH AJist
ycraHoBku nuamna3zona 100%, u ECso npumensuiin npu abcomoTHoM 3HaueHun 50% muist

HOpMaJIHU3allui JaHHBIX.

Ananus 5: AP-1 penoptepnbiii ananns DGK

Jurkat penoptep AP-1 mroumdepassr Obut co3man ¢ npumeHeHuem Habopa Cignal Lenti AP1
Reporter (luc) or SABiosciences (CLS-011L).

Coenunenuss nepeHocunn w3 tuaHmera Echo LDV B ormenpHble nyHKH 384-71yHOYHOTO
iaHmera (6enbii, ¢ wockuM aHOM, Herpospaunblii PE CulturPlate 6007768) ¢ npumeHeHnemM
npudopa Echo550. Pazmep npoOsl coctapmsin 30 HIT HAa TYHKY,; W OJUH MPUHUMAKOIIUN IJIAHIIET
Ha UCXOonHbIN TuaHmeT. CyCneH3uH KJIETOK TOTOBIIIM IyTeM nepeHoca 40 mut kietok (2x20 i)
B YHCThIe KOHHYecKHe mpodbupku Ha 50 mur. KneTkn KOHIEHTpUpOBaIM LEHTPU(PYTHPOBAHUEM
(1200 o6/mMuH, 5 MuH, TemnepaTypa OKkpy:karotmei cpenbl). CynepHaTaHT yOAISsIH, U BCe KISTKU
cycnenauposanu B RPMI (Gibco 11875) + 10% FBS 1o moctuskenus konuenTpamuu 1,35x10°
ketok/mut. Kiietku no0aBisiiv BpyYHYO € IOMOIIBE) MHOTOKaHAIBHON MUMeTKH, 30 MKJI/TyHKY

KJIETO4YHOH cycrensuu, B 384-nmyHounbii nmanmer TC, comepsxammii coemunenus, 4,0x10*
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KJIETOK Ha JNyHKy. [InaHimers! ¢ kierkamu nHKyOupoBanu B Teuenue 20 munyt npu 37°C u 5%
COz.

Bo Bpems maKyOaumu rotoBuin pactopel antuten k CD3 (aCD3) nmytem cMemmBaHus 3 MKJI
aCD3 (1,3 mr/mu) ¢ 10 ma cpensl [koHeuHast koHueHTpanus = 0,4 mxr/mi|. 3arem 1,5 Mk aCD3
(1,3 mr/mi) cmemmBanu ¢ 0,5 Mt cpensl [KoHeUHAst KOHIEHTpauus = 4 Mxr/mi]. Yepes 20 MUHyT
10 Mk cpenbl 100aBISsLIM BO BCE JYHKU B KoJioHKe 1, myHku ot A mo M, u 10 mxxn aCD3 (4
MKI/MJT) Ha JIyHKY J00aBJIsid B KOJIOHKY 1, cTpoku ¢ N no P auist cpaBHeHHs. 3aTeM C IOMOLIBIO
MHOTrOKaHanbHOW mnunetkn pobasmsmm 10 mxn oCD3 (0,4 mxr/mn) Ha nyHky. Kierkwy,
crumynupoBaHHbie aCD3, +/- oOpaboranHble coenuHennem, nakyouposanu npu 37°C, 5% CO»
B T€YEHHUE O 4acCOB.

B Teuenune storo makybaumnonHoro nepuona peareHt Steady-Glo (Promega E2520) mennenHo
pa3MOpaXKuBallu 0 TEMIIEPaTypbl OKpy:karoueil cpensl. 3areM no 20 Mk pearenra Steady-Glo
Ha JIyHKY no0aBisuii ¢ momoupio aucnercepa Multidrop Combi. Ily3blpbku ynansiau myTem
uenTpudyruposanus (2000 o6/mMuH, Temneparypa okpysKarouiei cpensl, B redenue 10 ¢). Knerku
UHKyOMpOBaJM TpH KOMHATHOH Temmepatype B TedeHue S5 wmuHyT. OOpasusl Obut
OXapaKTEePU30BaHbI IyTEM U3MEPEHUsI OTHOCHTENbHBIX CBeTOBbIX eanHul (RLU) ¢ npuMeHeHnem
IUIAHLIETHOro puzaepa Envision MO NPOTOKONY CUWTHIBAHUS JIIOMUHECHEHIWH. JlaHHbBIE
aHAJIU3UPOBAIH c IPUMEHEHHEM KOHTPOJIbHOTO COEIUHEHUS 8-(4-(buc(4-
bTopdeHnT)MeTHI ) TUIepasuH- 1 -ui)-5-MeTun-7-HuTpo-6-0kco-5,6-nuruapo- 1, 5-nadrupuauH-

2-kapOonuTpmia 151 Hopmanusauuu K 100% uHruOupoBaHus.

AHanu3 6: AHaJIU3 MBILIMHBIX TUTOTOKCHYECKUX T-mruMdoruTon

beut paspaboran aHanmu3 aHTUreH-crienudpuueckux nuronutuueckux T-kimerok (CTL) nos
¢dyHkuoHanpHON onenkn crnocobHoctn uHruouropoB DGKo u DGKE  ycunmsath
ornocpenoBaHHyl0 3(dexkropHpiMu  T-kiIeTKaMu aKTHBHOCTb B OTHOIICHWH YHHUYTOXXECHUS
onyxoneBbIx kjeTok. CD8+ T-knetku, BbieneHHble OT TpaHcreHHoH mplu OT-1, pacnosHatoT
aHTureHnpeseHtupyromue kierky, MOC38, koTopble MNpPEe3eHTUPYIOT TMOJY4YEeHHbIH U3
opanpOymuHa mnentun SIINFEKL. Pacrno3sHaBaHue pOICTBEHHOTO AaHTUI€HA HHULIUHPYET
UTONUTUYECKYIO0 akTUBHOCTh OT-1 anTuren-cnenuduueckux CD8+ T-kierok.
Oyuknronanbabie CTL kileTku monydaau clienyromum odpasom: cruteHouuTsl Mbimeii OT-1 B
Bo3pacte 8-12 Hemenb BbImemsIM U pasmMHoxkanu B mnpucyrctsuu nentuaa SIINFEKL B
koHeHTpanuu 1 Mxr/mu u mIL2 B konuentpauuu 10 EJl/mn. Yepes Tpu nHs 0OABIISUITH CBEXKYIO
cpeny ¢ mIL2 EJl/mn. Ha 5-ii nenp pa3pacranus CD8+ T-kyieTku ObLIN BBIAENEHBI U TOTOBBI K

npuMeHeHnto. AxtuBupoBaHHble CTL KieTKM MOTYT XpaHHUTbCS B 3aMOPOXKEHHOM BHJE B
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TedeHue 6 mecsueB. OTIEIbHO B OAMH MHJUIMOH OMyXO0JeBbIX kieTok MC38 BBoxmmn 1 MKr/mi
nentuna SIINFEKL-OVA B teuenue 3 gacos ripu 37°C. Kitetku npombiBaiiu (3X) cBexei cpenoit
s ynajeHust n3oeitka nentuna. 3atem CTL kieTku, KOTOpble IPeABapUTEIbHO 00padaThIBaIN
uaruburopamu DGK B Teuenme 1 waca B 96-myHouHoMm mnaHmere ¢ U-oOpa3HbIM JHOM,
o0BpenuHsIM ¢ onyXojeBbiMU KiieTkaMu MC38 ¢ BBEIeHHBIM aHTUT€HOM B cOOTHOIeHuH 1:10.
3arem kinerku neHTpudyruposanu npu 700 00/MuH B TeUueHHE 5 MUH U TIOMEIIAIN B HHKyOaTop
Ha Houb nipu 37°C. Uepes 24 yaca cynepHaTaHT COOMPAH IS aHaIM3a ypoBHeH uTokuHOB IFN-

v ¢ momoiubto AlphaLisa, npuoOperennoro y Perkin Elmer.

Ananus 7: Ananus nponudepanuu PHA

CrumynupoBannble ¢uroremarrmoTiHHHOM (PHA) OnacTHbie KJI€TKHM U3 3aMOPOKEHHBIX
3amacoB uHKyOupoBanmu B cpene RPMI (Gibco, ThermoFisher Scientific, Waltham, MA),
nonosHerHo# 10% ¢deranbHOI Obrubeit chiBopoTKOit (Sigma Aldrich, St. Louis, MO), B TeueHue
OIIHOTO Yaca nepen 1o0aBIeHHeM B OTAebHbIE JIyHKH 384-myHouHoro manmera (10 000 kieTok
Ha JnyHKYy). CoenuHeHHMs NEpEeHOCHJIM B OTHENbHbIE JYHKH 384-ITyHOYHOrO IUIAHIIETA, |
obpabortanHble kieTkH Beiaepskusain npu 37°C, 5% CO; B Tedenue 72 4 B KyJIbTYpaJbHOM cpene,
copepakaieit yenoseueckuit [L2 (20 Hr/min), mepen u3MepeHHeM pocTa C MPUMEHEHHEM peareHTa
MTS, 3-(4,5-mumeTnn-2-un)-5-(3-kapbokcumerokcudenun )-2-(4-cynbdodenun)-2H-
TETPa3oJuii], cnenys uHCTpyKuusM npousBogutens (Promega, Madison, WI). IlpoueHT
UHTHOMPOBAHUSI PACCUUTHIBAIM, CPABHUBAs 3HAYEHHs] Mexay crtumyiupoBanHbM IL2 (0%
UHrHOMPOBAHUE) M HECTUMYJIUPOBAHHBIM KOHTposieM (100% wunruOuposanue). OnpeneneHue

koHueHTpauuit uarnouposanus (ICso) paccunrbiBaiu Ha ocHOBe 50% MHrUOMPOBAHUST KPATHON

UHAYKLUU MEXAY CTUMYIUPOBaHHBIM IL.2 1 HECTUMYIMPOBAHHBIM JICUEHHUEM.

Ananus 8: Ananus [FN-y 8 CD8 T-knerkax yenoseka

3amopoxkeHHble HaumBHble (D8 T-xnetku denoseka pasmopaxkuBaau B cpene AIM-V,
UHKyOupoBanu B TeueHue 2 vacos npu 37°C u moxpcuuthiBaim. 384-JIyHOUHBIA TUIAHIIET IS
TKAHEBBIX KyJbTyp B TedeHue Houu npu 4°C nokpeiBanu 20 Mk aHTuTena k CD3 yenoseka npu
0,05 mxr/ma B PBS, koTopslii ynansum ¢ uiaHmeTta nepen tem, kak 40000 kierok Ha 40 mxa CD8
T-knerok ¢ 0,1 mxr/mn pactBopumoro antutesia k CD28 uenoseka moOaBsIN B KQXKIYIO JIYHKY.
CoenuHeHHs] TIEPEHOCHII € MOMOLIBI0 JKHIKOCTHOrO MaHumyssitopa Echo Ha minanmer mims
KYJBTYpBl KIETOK cpa3y mnocie moceBa kierok. Ilocme 20-uacoBoit mukyOamum mpu 37°C
CYNEpPHATAHTHI 1O 3 MKJ Ha JYHKY MEePEHOCHJIN B HOBBIH 384-myHOUYHBINA OENbIH TUIAHIIET AJIs

aHanmm3a sl u3MepeHust UUTokuHOB. MHTepdepon-y (IFN-y) KOMMUECTBEHHO ONMpEneNsuid ¢



80

npumeHeHneM Habopa AlphalISA (Homep mo katamory AL217), kak ONMHUCaHO B PYKOBOJACTBE
npomsBoautens (Perkin Elmer). ITogcuers! B ka)oii TyHKe nepeBOAMIHN B KOHLIEHTparwo IFN-
v (nr/mi). 3Hauennst ECso coennaenus onpenersui myteM ycranosieHus 0,05 mxr/m antu-CD3
witoc 0,1 Mxr/min antu-CD28 B KauecTBe HCXOAHOTO YPOBHS U COBMECTHON CTUMYJISILIMH 3 MKM
KOHTPOJBHOrO  coeauHeHus,  8-(4-(Ouc(4-propdennnm)mermn)nunepasus- 1-mn)-5-mermn-7-
HUTPO-6-0KCO-5,6-nurunpo-1,5-nadgrupunun-2-kapoonutpuna, ¢ antu-CD3 mmoc antu-CD28 B

kauectBe 100% axkTUBaIAU.

Anamus 9: Ananus pERK CD8 T-knerok yenoseka

3amopoxkeHHble HauBHble (D8 T-xnerku denoseka pasmopaxkuBaiu B cpene AIM-V,
UHKyOHpoBanu B TeueHue 2 vacos npu 37°C u nmoxcuuteiBanu. [lonoxurensusie no CD8 T-
KJIETKH 100aBIsiy B 3 84-TyHOUYHBIHN IITAHIIET JJIs1 TKAHEBBIX KyJIbTyp 1o 20000 Ki1eTok Ha JIYHKY
B cpene AIM-V. B kaxnaywoo JyHKY AO0OaBISUIM MO OJAHOMY COEIUHEHHIO, 3aTeM J00aBJIsLTN
CBSI3aHHbIE C IpaHyJaMH MOHOKJIOHaJbHbIe aHTUTena nporus CD3 uvenoseka u mporus CD28
yejoBeKa npu KoHeuHoH koHueHtpaunu 0,3 mxr/min. Knerku nakyouposanu npu 37°C B TedeHue
10 munyT. Peakumto ocraHaBiuBaiu 100aBieHHeM u3upyroiiero Oygepa u3z Hadopa Alphal.ISA
Surefire (Perkin Elmer, nomep mo xaramory ALSU-PERK-A). Jluzat (5 MKI Ha JIyHKY)
MEPEHOCHITA B HOBbIN 384-1TyHOUYHBIN O€Jiblii TUTAHIIET ISl aHAIHU3a [Tl U3MEPEHUST aKTHBALIUU
pERK. 3nauenne ECso coenuHeHus: onpenensnu myreM ycTaHosieHHs aHTU-CD3 muiroc aHTH-
CD28 B KkauecTBe HCXOIHOTO YPOBHS U COBMECTHOH crumynsuud 3 MKM  8-(4-(6uc(4-
bTopdeHnT)MeTHI ) UnepasuH- 1 -mi)-5-MeTun-7-HuTpo-6-0kco-5,6-nuruapo- 1, 5-nadrupuauH-

2-kapbonurpmia ¢ antu-CD3 mmroc antu-CD28 B kauecTBe 100% akTHBanmy.

Ananus 10: Ananu3 [IFN-y B enbHOM KpOBU YeJIOBEKa

LenbHYI0 BEHO3HYIO KPOBB UeIOBeKa (22,5 MKJI Ha JIYHKY), TIOJIy4E€HHYIO OT 3I0POBBIX JOHOPOB,
NpeABapUTENIbHO 00padaThIBAIN COENMHEHUSIMH B T€UEHHE OHOTO Yaca npu 37°C B mHKybarope
npu BiIaxkHOCTU Bo3ayxa 95%/5% CO». Kpoeb crumynuposanu 2,5 mxin mAb nporus CD3 u
npotuB CD28 yenoBeka B KOHEYHOH KOHLEHTPALIUN 1 MKI/MJI KaXXIOTO B Te€UeHHE 24 4acoB MPHU
37°C. IFN-y B cynepHaTaHTax u3Mepsuu ¢ npumeHeHneM Habopa AlphaLISA (romep no karajory
AL217). 3nauenne ECso coennHeHHs ONpeneNsiin nyTeM ycTtaHoBlIeHus: anTu-CD3 miroc aHTH-
CD28 B kauecTB€ HCXOAHOIO YPOBHS M COBMECTHOW CTUMYyJsLUU 3 MKM KOHTpPOJBHOIO
coequaeHust  8-(4-(6buc(4-propdennn)meTn)nunepasus- 1 -mn)-5-MeTui-7-HUTpo-6-0Kco-5,6-
ouruapo-1,5-naptupuann-2-kapoorutpuna ¢ antu-CD3 mmoc antn-CD28 B kauectse 100%

AKTHUBAILINN.
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Ananus 11: Ananus pERK DGK uenpHOI KpoBu uenoBeka

Anamm3 pocdopummpoanusi ERK 1enpHON KpOBU 4ellOBEKa MPOBOAIIIN C LIETbHOW BEHO3HOU
KPOBBIO YeJIOBEKA, MOJIyYeHHON OT 3I0POBBIX JOHOPOB (OTOOPAaHHOW € rerapruHOM B Ka4eCTBE
antukoaryisiHta). CepuiiHble pa3Benenusi coeamHeHuit (11 Ttouek, 3-kpatHeie) B DMSO
nobasnsinu B 384-1yHOUHbIE IUTAHIIETHl 1O 20 HI/IYHKY C NPUMEHEHHEM aKyCTUYEeCKOTrO
nozaropa ECHO 550 (Labcyte) no noctkeHusi KOHEUHOH HadajabHOM KoHLeHTpauuu 20 MkM B
aHanmuse. [emapMHM3MPOBAHHYIO LENBbHYIO KpPOBb UEJIOBEKAa MA00aBNIAIM B IUIAHLIET C
COEMHEHUEeM 10 9 MKJ Ha JIYyHKYy M MHKyOMpOBajdM B TeueHue oxHoro 4aca npu 37°C B
MHKyOaTope npu BiaXXHOCTH Bo3ayxa 95%/5% COx.

Uepe3 omuH 4yac MHKYyOALMHM C COSIUHEHUEM B JIYHKY NOOaBISUIM 1 MKJI aHTUTENa 4esoBeKa
npotus CD3 (coOCTBEHHOrO MPOU3BOACTBA) B IPUCYTCTBUHU CIIHNBAIOIIETO AHTUTENA KO3bI IIPOTHB
mblmuHOro IgG (4 MKI/Mil) B KOHEYHOH KOHLEHTpAaUUH | MKI/MIJI JUId CTHMYJISIMU MyTH U
JONOJHUTEIBHO MHKYyOupoBamu B TedeHue 15 munyT mpu 37°C. CTUMyJSLMIO NpeKparaiu
nobasnennem 90 mkin Oydepa Fix/Lyse (BD 558049). Knerku mpombiBaid U OKpaIlWBaIU
antutenamu npotus CD8 PE (BD 555635) B Teyenue 60 MUHYT npu KOMHATHOH TeMmIieparype,
CHOBA MPOMBIBAJIM U MOABEPTaIn NepMeaduiIn3aluy Ha Jibay ¢ npuMeHeHneM Oydepa Perm 111
(BD 558050) B Teuenue 30 MUHYT.

3arem kieTkn okpammBanu Alexa Fluor® 647 anti-ERK1/2 Phospho (Thr202/Tyr204) Antibody
(Bioleged 675504) B Ttewenme 60 mmHyT B pasBemeHun 1:50. OOpasupl mpombIBAIH U
pecycnenaupoBanu B dPBS, comep:xkamem 1% BSA (dPBS, Gibco 14190136; BSA, Sigma-
Aldrich A9205). O6pa3ubl aHaam3upoBanu ¢ nomoinbio miardopmsel Intellicyt® iQue Screener
PLUS. AxruBammio pERK kxommuectBeHHO onenuBanu mno mnpoueHty pERK-monoxurenpHOM
nonyysituu cpenu CD8-mosioxkuTensHON nonynsuun. PacyeTsl aKTHBHOCTH COEIUHEHUsS] ObLTH
OCHOBaHbBI Ha BHYTPEHHEM coenuHeHnH B KoHIeHTpauun 20 MkM kak 100% akTuBammu U aHTU-

CD3-kontpone kak 0% axTuBaLuu.

Hyxneoruanas nocinenoBarenbHOCTh, kogupyromas hDGKo-(M1-S735)-Ct-TVMV-His:

1
51
101
151
201
251
301
351
401
451
501

ATGGCCAAGG
AAAATACATG
TCGAGGATGG
GAGGGATTCC
CAGACACCTA
TAAATGAGAC
TGCTACTTTT
CACCTTCAAG
AAGTGGACAA
TGGGATGTGT
TGACTATGAT

AGAGGGGCCT
GAATACTCCA
CGAGATGGCT
AGCAATTCCT
AGCCTGGCAC
AAATGTGACA
CCCTTCTGGA
CTGTACGACA
AATTATCCTA
CTGAGCTGAG
GGCAGTGGCT

AATAAGCCCC
CCAAAAAGGT
AAATATGTCC
GAAAATCTAT
TGTTTCAATC
AAAGATGTGG
GGGTGGTCGG
CGGACAGAAA
CAGATGATGC
GCCGATTCTT
CTGTCTCTCA

AGTGATTTTG
CAGTGATGTC
AAGGAGATGC
CTCGAAGTGG
CTTTGAGACT
TGTGTCTCAA
CCAGAAGACA
TGGGATCCTG
GAGTGGCTGA
CAGGAGATGA
AGCTGAGTGG

CCCAGCTGCA
CTAAAGCTCT
CATTGGGTAC
ATAATGTTCC
GGTCACTGCT
TGATGTTTCC
AGTTAGAATT
GACAGCTCAG
ATACCTGGAT
TGAAAGAGAT
GTCCGGGCTG
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551 GGGCCACCAC CGTGCCACTG CTAGTGCTGC TGGGTCTGGA GATGACTCTG

601 AAGGACGACG GACAGCACAT GTGGAGGCCC AAGAGGTTCC CCAGACCAGT

651 CTACTGCAAT CTGTGCGAGT CAAGCATTGG TCTTGGCAAA CAGGGACTGA

701 GCTGTAACCT CTGTAAGTAC ACTGTTCACG ACCAGTGTGC CATGAAAGCC

751 CTGCCTTGTG AAGTCAGCAC CTATGCCAAG TCTCGGAAGG ACATTGGTGT

801 CCAATCACAT GTGTGGGTGC GAGGAGGCTG TGAGTCCGGG CGCTGCGACC

851 GCTGTCAGAA AAAGATCCGG ATCTACCACA GTCTGACCGG GCTGCATTGT

901 GTATGGTGCC ACCTAGAGAT CCACGATGAC TGCCTGCAAG CGGTGGGCCA

951 TGAGTGTGAC TGTGGGCTGC TCCGGGATCA CATCCTGCCT CCATCTTCCA

1001 TCTATCCCAG TGTCCTGGCC TCTGGACCGG ATCGTAAAAA TAGCAAAACA
1051 AGCCAGAAGA CCATGGATGA TTTAAATTTG AGCACCTCTG AGGCTCTGCG
1101 GATTGACCCT GTTCCTAACA CCCACCCACT TCTCGTCTTT GTCAATCCTA
1151 AGAGTGGCGG GAAGCAGGGG CAGAGGGTGC TCTGGAAGTT CCAGTATATA
1201 TTAAACCCTC GACAGGTGTT CAACCTCCTA AAGGATGGTC CTGAGATAGG
1251 GCTCCGATTA TTCAAGGATG TTCCTGATAG CCGGATTTTG GTGTGTGGTG
1301 GAGACGGCAC AGTAGGCTGG ATTCTAGAGA CCATTGACAA AGCTAACTTG
1351 CCAGTTTTGC CTCCTGTTGC TGTGTTGCCC CTGGGTACTG GAAATGATCT
1401 GGCTCGATGC CTAAGATGGG GAGGAGGTTA TGAAGGACAG AATCTGGCAA
1451 AGATCCTCAA GGATTTAGAG ATGAGTAAAG TGGTACATAT GGATCGATGG
1501 TCTGTGGAGG TGATACCTCA ACAAACTGAA GAAAAAAGTG ACCCAGTCCC
1551 CTTTCAAATC ATCAATAACT ACTTCTCTAT TGGCGTGGAT GCCTCTATTG
1601 CTCATCGATT CCACATCATG CGAGAGAAAT ATCCGGAGAA GTTCAACAGC
1651 AGAATGAAGA ACAAGCTATG GTACTTCGAA TTTGCCACAT CTGAATCCAT
1701 CTTCTCAACA TGCAAAAAGC TGGAGGAGTC TTTGACAGTT GAGATCTGTG
1751 GGAAACCGCT GGATCTGAGC AACCTGTCCC TAGAAGGCAT CGCAGTGCTA
1801 AACATCCCTA GCATGCATGG TGGCTCCAAC CTCTGGGGTG ATACCAGGAG
1851 ACCCCATGGG GATATCTATG GGATCAACCA GGCCTTAGGT GCTACAGCTA
1901 AAGTCATCAC CGACCCTGAT ATCCTGAAAA CCTGTGTACC AGACCTAAGT
1951 GACAAGAGAC TGGAAGTGGT TGGGCTGGAG GGTGCAATTG AGATGGGCCA
2001 AATCTATACC AAGCTCAAGA ATGCTGGACG TCGGCTGGCC AAGTGCTCTG
2051 AGATCACCTT CCACACCACA AAAACCCTTC CCATGCAAAT TGACGGAGAA
2101 CCCTGGATGC AGACGCCCTG TACAATCAAG ATCACCCACA AGAACCAGAT
2151 GCCCATGCTC ATGGGCCCAC CCCCCCGCTC CACCAATTTC TTTGGCTTCT
2201 TGAGCGGATC CTCGGAGACA GTGCGGTTTC AGGGACACCA CCACCATCAC
2251 CACTGA

(SEQ ID NO: 1)

AmuHokucoTHas nocienoBarenbHocTh hDGKo-(M1-S735)-Ct-TVMV-His:

0001
0061
0121
0181
0241
0301
0361
0421
0481
0541
0601
066l
0721

MAKERGLISP
LEVDNVPRHL
LYDTDRNGIL
VRAGATTVPL
TVHDQCAMKA
VWCHLEIHDD
STSEALRIDP
FKDVPDSRIL
NLAKILKDLE
REKYPEKENS
NIPSMHGGSN
GATEMGOQIYT
MGPPPRSTNF

(SEQ ID NO: 2)

SDFAQLQKYM
SLALFQSFET
DSSEVDKIIL
LVLLGLEMTL
LPCEVSTYAK
CLOAVGHECD
VPNTHPLLVF
VCGGDGTVGW
MSKVVHMDRW
RMKNKLWYFE
LWGDTRRPHG
KLKNAGRRLA
FGFLSGSSET

EYSTKKVSDV LKLFEDGEMA KYVQGDAIGY

GHCLNETNVT
OMMRVAEYLD
KDDGQHMWRP
SRKDIGVQSH
CGLLRDHILP
VNPKSGGKQG
ILETIDKANL
SVEVIPQQTE
FATSESIFST
DIYGINQALG
KCSEITFHTT
VRFQGHHHHH

KDVVCLNDVS
WDVSELRPIL
KRFPRPVYCN
VWVRGGCESG
PSSIYPSVLA
QRVLWKFQYI
PVLPPVAVLP
EKSDPVPFQI
CKKLEESLTV
ATAKVITDPD
KTLPMQIDGE
H 0751

CYFSLLEGGR
QEMMKEIDYD
LCESSIGLGK
RCDRCQKKIR
SGPDRKNSKT
LNPROVENLL
LGTGNDLARC
INNYFSIGVD
EICGKPLDLS
ILKTCVPDLS
PWMQTPCTIK

EGFQQFLKIY
PEDKLEFTFK
GSGSVSQAEW
QOGLSCNLCKY
IYHSLTGLHC
SQKTMDDLNL
KDGPEIGLRL
LRWGGGYEGQ
ASIAHRFHIM
NLSLEGIAVL
DKRLEVVGLE
ITHKNQOMPML

0060
0120
0180
0240
0300
0360
0420
0480
0540
0600
0660
0720



HyxkneornaHas nocnenosarenbHOCTh, kopupyromas hDGKE-(M1-A928)-TpanckpunT BapuaHT-2
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Ct-TVMV-His:

1  ATGGAGCCGC GGGACGGTAG CCCCGAGGCC CGGAGCAGCG ACTCCGAGTC

51 GGCTTCCGCC TCGTCCAGCG GCTCCGAGCG CGACGCCGGT CCCGAGCCGG

101 ACAAGGCGCC GCGGCGACTC AACAAGCGGC GCTTCCCGGG GCTGCGGCTC

151 TTCGGGCACA GGAAAGCCAT CACGAAGTCG GGCCTCCAGC ACCTGGCCCC

201 CCCTCCGCCC ACCCCTGGGG CCCCGTGCAG CGAGTCAGAG CGGCAGATCC

251 GGAGTACAGT GGACTGGAGC GAGTCAGCGA CATATGGGGA GCACATCTGG

301 TTCGAGACCA ACGTGTCCGG GGACTTCTGC TACGTTGGGG AGCAGTACTG

351 TGTAGCCAGG ATGCTGCAGA AGTCAGTGTC TCGAAGAAAG TGCGCAGCCT
401 GCAAGATTGT GGTGCACACG CCCTGCATCG AGCAGCTGGA GAAGATAAAT
451 TTCCGCTGTA AGCCGTCCTT CCGTGAATCA GGCTCCAGGA ATGTCCGCGA

501 GCCAACCTTT GTACGGCACC ACTGGGTACA CAGACGACGC CAGGACGGCA

551 AGTGTCGGCA CTGTGGGAAG GGATTCCAGC AGAAGTTCAC CTTCCACAGC

601 AAGGAGATTG TGGCCATCAG CTGCTCGTGG TGCAAGCAGG CATACCACAG

651 CAAGGTGTCC TGCTTCATGC TGCAGCAGAT CGAGGAGCCG TGCTCGCTGG

701 GGGTCCACGC AGCCGTGGTC ATCCCGCCCA CCTGGATCCT CCGCGCCCGG

751 AGGCCCCAGA ATACTCTGAA AGCAAGCAAG AAGAAGAAGA GGGCATCCTT

801 CAAGAGGAAG TCCAGCAAGA AAGGGCCTGA GGAGGGCCGC TGGAGACCCT

851 TCATCATCAG GCCCACCCCC TCCCCGCTCA TGAAGCCCCT GCTGGTGTTT

901 GTGAACCCCA AGAGTGGGGG CAACCAGGGT GCAAAGATCA TCCAGTCTTT

951 CCTCTGGTAT CTCAATCCCC GACAAGTCTT CGACCTGAGC CAGGGAGGGC

1001 CCAAGGAGGC GCTGGAGATG TACCGCAAAG TGCACAACCT GCGGATCCTG
1051 GCGTGCGGGG GCGACGGCAC GGTGGGCTGG ATCCTCTCCA CCCTGGACCA
1101 GCTACGCCTG AAGCCGCCAC CCCCTGTTGC CATCCTGCCC CTGGGTACTG
1151 GCAACGACTT GGCCCGAACC CTCAACTGGG GTGGGGGCTA CACAGATGAG
1201 CCTGTGTCCA AGATCCTCTC CCACGTGGAG GAGGGGAACG TGGTACAGCT
1251 GGACCGCTGG GACCTCCACG CTGAGCCCAA CCCCGAGGCA GGGCCTGAGG
1301 ACCGAGATGA AGGCGCCACC GACCGGTTGC CCCTGGATGT CTTCAACAAC
1351 TACTTCAGCC TGGGCTTTGA CGCCCACGTC ACCCTGGAGT TCCACGAGTC
1401 TCGAGAGGCC AACCCAGAGA AATTCAACAG CCGCTTTCGG AATAAGATGT
1451 TCTACGCCGG GACAGCTTTC TCTGACTTCC TGATGGGCAG CTCCAAGGAC
1501 CTGGCCAAGC ACATCCGAGT GGTGTGTGAT GGAATGGACT TGACTCCCAA
1551 GATCCAGGAC CTGAAACCCC AGTGTGTTGT TTTCCTGAAC ATCCCCAGGT
1601 ACTGTGCGGG CACCATGCCC TGGGGCCACC CTGGGGAGCA CCACGACTTT
1651 GAGCCCCAGC GGCATGACGA CGGCTACCTC GAGGTCATTG GCTTCACCAT
1701 GACGTCGTTG GCCGCGCTGC AGGTGGGCGG ACACGGCGAG CGGCTGACGC
1751 AGTGTCGCGA GGTGGTGCTC ACCACATCCA AGGCCATCCC GGTGCAGGTG
1801 GATGGCGAGC CCTGCAAGCT TGCAGCCTCA CGCATCCGCA TCGCCCTGCG
1851 CAACCAGGCC ACCATGGTGC AGAAGGCCAA GCGGCGGAGC GCCGCCCCCC
1901 TGCACAGCGA CCAGCAGCCG GTGCCAGAGC AGTTGCGCAT CCAGGTGAGT
1951 CGCGTCAGCA TGCACGACTA TGAGGCCCTG CACTACGACA AGGAGCAGCT
2001 CAAGGAGGCC TCTGTGCCGC TGGGCACTGT GGTGGTCCCA GGAGACAGTG
2051 ACCTAGAGCT CTGCCGTGCC CACATTGAGA GACTCCAGCA GGAGCCCGAT
2101 GGTGCTGGAG CCAAGTCCCC GACATGCCAG AAACTGTCCC CCAAGTGGTG
2151 CTTCCTGGAC GCCACCACTG CCAGCCGCTT CTACAGGATC GACCGAGCCC
2201 AGGAGCACCT CAACTATGTG ACTGAGATCG CACAGGATGA GATTTATATC
2251 CTGGACCCTG AGCTGCTGGG GGCATCGGCC CGGCCTGACC TCCCAACCCC
2301 CACTTCCCCT CTCCCCACCT CACCCTGCTC ACCCACGCCC CGGTCACTGC
2351 AAGGGGATGC TGCACCCCCT CAAGGTGAAG AGCTGATTGA GGCTGCCAAG
2401 AGGAACGACT TCTGTAAGCT CCAGGAGCTG CACCGAGCTG GGGGCGACCT
2451 CATGCACCGA GACGAGCAGA GTCGCACGCT CCTGCACCAC GCAGTCAGCA
2501 CTGGCAGCAA GGATGTGGTC CGCTACCTGC TGGACCACGC CCCCCCAGAG
2551 ATCCTTGATG CGGTGGAGGA AAACGGGGAG ACCTGTTTGC ACCAAGCAGC
2601 GGCCCTGGGC CAGCGCACCA TCTGCCACTA CATCGTGGAG GCCGGGGCCT
2651 CGCTCATGAA GACAGACCAG CAGGGCGACA CTCCCCGGCA GCGGGCTGAG
2701 AAGGCTCAGG ACACCGAGCT GGCCGCCTAC CTGGAGAACC GGCAGCACTA
2751 CCAGATGATC CAGCGGGAGG ACCAGGAGAC GGCTGTGGGA TCCTCGGAGA
2801 CAGTGCGGTT TCAGGGACAC CACCACCATC ACCACTGA

(SEQ ID NO: 3)



AmuHOKUCIOTHAs nocienoBarenbHocTh hDGKC-(M1-A928)-Tpanckpunt Bapuant-2 Ct-TVMV-

His:
0001
0061
0121
0181
0241
0301
0361
0421
0481
0541
0601
0661
0721
0781
0841
0901

MEPRDGSPEA
GLOHLAPPPP
mLOKSVSRRK
QDGKCRHCGK
IPPTWILRAR
VNPKSGGNQG
ILSTLDQLRL
DLHAEPNPEA
NKMEFYAGTAF
WGHPGEHHDF
DGEPCKLAAS
HYDKEQLKEA
ATTASRFYRI
RSLOGDAAPP
RYLLDHAPPE
KAQDTELAAY

(SEQ ID NO: 4)

Hyxkneotuanas nocnenosarenbHOCTh, kopupyromas MA-hDGKa-(S9-S727)-Ct-TVMV-His:

0001
0061
0121
0181
0241
0301
0361
0421
0481
0541
0601
0661
0721
0781
0841
0901
0961
1021
1081
1141
1201
1261
1321
1381

ATGGCTTCCC
GTGTCTGACG
GCTATCGGAT
CCCAGGCACC
ACCAACGTCA
GAGGGTGGCA
AACGGAATCC
GAGTACCTGG
ATCGACTACG
ACTGTGCCAC
ATGTGGCGCC
GGTCTGGGCA
GCTATGAAGG
GTGCAGTCAC
AAGAAGATCC
ATCCACGACG
CACATCCTGC
AACAGCAAGA
CGCATCGACC
GGAAAGCAGG
TTCAACCTGC
TCTCGCATCC
AAGGCTAACC
CTGGCTCGTT

RSSDSESASA
TPGAPCSESE
CAACKIVVHT
GFQQOKFTFEFHS
RPONTLKASK
AKIIQSFLWY
KPPPPVAILP
GPEDRDEGAT
SDEFLMGSSKD
EPQRHDDGYL
RIRIALRNQA
SVPLGTVVVP
DRAQEHLNYV
QGEELIEAAK
ILDAVEENGE
LENRQHYQMI

CAAGCGACTT
TCCTGAAGCT
ACGAGGGATT
TGTCACTGGC
CTAAGGACGT
GACCAGAGGA
TGGACTCCAG
ACTGGGACGT
ACGGCTCTGG
TGCTGGTCCT
CAAAGCGTTT
AGCAGGGCCT
CCCTGCCCTG
ACGTGTGGGT
GTATCTACCA
ACTGCCTGCA
CTCCCTCCAG
CCTCTCAGAA
CTGTGCCCAA
GTCAGAGAGT
TGAAGGACGG
TCGTCTGCGG
TGCCAGTGCT
GCCTGCGTTG

SSSGSERDAG
ROIRSTVDWS
PCIEQLEKIN
KEIVAISCSW
KKKRASFKRK
LNPRQVFDLS
LGTGNDLART
DRLPLDVENN
LAKHIRVVCD
EVIGFTMTSL
TMVQKAKRRS
GDSDLELCRA
TEIAQDEIYI
RNDFCKLQEL
TCLHQAAALG

QREDQETAVG

CGCCCAGCTG
GTTCGAGGAC
CCAGCAGTTC
TCTGTTCCAG
GGTCTGCCTG
CAAGCTGGAA
CGAAGTGGAC
GAGCGAACTG
ATCAGTGTCC
GCTGGGACTG
CCCCAGGCCA
GTCATGCAAC
CGAGGTCTCA
CAGGGGAGGT
CTCCCTGACC
GGCCGTGGGA
CATCTACCCT
GACTATGGAC
CACTCACCCA
CCTGTGGAAG
CCCTGAGATC
TGGCGACGGT
GCCACCTGTG
GGGAGGTGGC
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PEPDKAPRRL
ESATYGEHIW
FRCKPSFRES
CKQAYHSKVS
SSKKGPEEGR
QGGPKEALEM
LNWGGGYTDE
YFSLGFDAHV
GMDLTPKIQD
AALQVGGHGE
AAPLHSDQQP
HIERLQQEPD
LDPELLGASA
HRAGGDLMHR
QRTICHYIVE

NKRRFPGLRL
FETNVSGDFC
GSRNVREPTF
CFMLQQIEEP
WRPFIIRPTP
YRKVHNLRIL
PVSKILSHVE
TLEFHESREA
LKPQCVVFLN
RLTQCREVVL
VPEQLRIQVS
GAGAKSPTCQ
RPDLPTPTSP
DEQSRTLLHH
AGASLMKTDQ

FGHRKAITKS
YVGEQYCVAR
VRHHWVHRRR
CSLGVHAAVV
SPLMKPLLVF
ACGGDGTVGW
EGNVVQLDRW
NPEKFNSRFR
IPRYCAGTMP
TTSKAIPVQV
RVSMHDYEAL
KLSPKWCFLD
LPTSPCSPTP
AVSTGSKDVV
QGDTPRQRAE

0060
0120
0180
0240
0300
0360
0420
0480
0540
0600
0660
0720
0780
0840
0900

CAGAAGTACA
GGTGAAATGG
CTGAAGATCT
TCCTTCGAGA
AACGACGTGA
TTCACCTTCA
AAGATCATCC
AGGCCTATCC
CAGGCTGAGT
GAAATGACCC
GTCTACTGCA
CTGTGCAAGT
ACTTACGCTA
TGCGAATCCG
GGACTGCACT
CACGAATGCG
TCAGTCCTGG
GACCTGAACC
CTGCTGGTGT
TTCCAGTACA
GGACTGAGAC
ACTGTGGGAT
GCTGTCCTGC
TACGAGGGAC

SSETVRFQGH

HHHHH

TGGAATACAG
CTAAGTACGT
ACCTGGAAGT
CTGGCCACTG
GCTGCTACTT
AGCTGTACGA
TGCAGATGAT
TGCAGGAGAT
GGGTCCGCGC
TGAAGGACGA
ACCTGTGCGA
ACACCGTGCA
AGTCCCGTAA
GTAGATGCGA
GCGTCTGGTG
ACTGCGGTCT
CTTCCGGTCC
TGAGCACCTC
TCGTCAACCC
TCCTGAACCC
TGTTCAAGGA
GGATCCTGGA
CACTGGGAAC
AGAACCTGGC

0945

CACCAAGAAG
CCAGGGCGAC
GGACAACGTC
CCTGAACGAA
CTCTCTGCTG
CACTGACCGC
GCGTGTCGCT
GATGAAGGAA
TGGTGCTACC
CGGTCAGCAC
GTCTTCAATC
CGACCAGTGC
GGACATCGGA
CCGCTGCCAG
CCACCTGGAG
GCTGCGTGAC
CGACAGGAAG
TGAGGCCCTG
TAAGAGCGGC
ACGCCAGGTG
CGTGCCCGAC
AACTATCGAC
CGGTAACGAC
CAAGATCCTG

0060
0120
0180
0240
0300
0360
0420
0480
0540
0600
0660
0720
0780
0840
0900
0960
1020
1080
1140
1200
1260
1320
1380
1440



1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161

AAGGACCTGG
CAGCAGACTG
ATCGGTGTGG
AAGTTCAACT
ATCTTCTCAA
CTGGACCTGT
GGAGGTTCTA
CAGGCCCTGG
CCAGACCTGA
CAGATCTACA
TTCCACACCA
TGCACTATCA
TCTGGATCTT

(SEQ ID NO: 5)

AMuHOKHUCIOTHAs nocienoBarebHocTh MA-hDGKa-(S9-S727)-Ct-TVMV-His:

0001
0061
0121
0181
0241
0301
0361
0421
0481
0541
0601
066l
0721

MASPSDFAQL
PRHLSLALFQ
NGILDSSEVD
TVPLLVLLGL
AMKALPCEVS
IHDDCLQAVG
RIDPVPNTHP
SRILVCGGDG
KDLEMSKVVH
KFNSRMKNKL
GGSNLWGDTR
QIYTKLKNAG
SGSSETVRFEQ

(SEQ ID NO: 6)

AAATGAGCAA
AGGAAAAGTC
ACGCTTCTAT
CCCGCATGAA
CTTGCAAGAA
CAAACCTGTC
ACCTCTGGGG
GAGCTACCGC
GCGACAAGCG
CTAAGCTGAA
CTAAGACTCT
AGATCACCCA
CAGAAACTGT

GGTGGTCCAC
AGACCCAGTC
CGCCCACAGA
GAACAAGCTG
GCTGGAGGAA
CCTGGAAGGC
CGACACTAGG
CAAGGTCATC
TCTGGAGGTG
GAACGCTGGA
GCCTATGCAG
CAAGAACCAG
GAGGTTCCAG
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ATGGACAGAT
CCTTTCCAGA
TTCCACATCA
TGGTACTTCG
TCCCTGACCG
ATCGCTGTGC
AGGCCTCACG
ACTGACCCCG
GTCGGACTGG
AGGAGACTGG
ATCGACGGTG
ATGCCCATGC
GGCCACCACC

GGTCTGTGGA
TCATCAACAA
TGCGCGAGAA
AGTTCGCTAC
TCGAGATCTG
TGAACATCCC
GTGACATCTA
ACATCCTGAA
AGGGTGCCAT
CCAAGTGCTC
AACCCTGGAT
TGATGGGTCC
ACCACCACCA

GGTCATCCCA
CTACTTCAGC
GTACCCTGAA
CTCAGAATCC
CGGCAAGCCT
AAGCATGCAC
CGGCATCAAC
GACCTGCGTG
CGAAATGGGC
TGAGATCACC
GCAGACCCCA
TCCTCCTCGC
CTGA 2214

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

QKYMEYSTKK
SFETGHCLNE
KIILOMMRVA
EMTLKDDGQH
TYAKSRKDIG
HECDCGLLRD
LLVFVNPKSG
TVGWILETID
MDRWSVEVIP
WYFEFATSES
RPHGDIYGIN
RRLAKCSEIT
GHHHHHH

VSDVLKLFED
TNVTKDVVCL
EYLDWDVSEL
MWRPKREFPRP
VQSHVWVRGG
HILPPSSIYP
GKQGQRVLWK
KANLPVLPPV
QOQTEEKSDPV
IFSTCKKLEE
QALGATAKVI
FHTTKTLPMO

0737

GEMAKYVQGD
NDVSCYFSLL
RPILQEMMKE
VYCNLCESSI
CESGRCDRCQ
SVLASGPDRK
FQYILNPRQV
AVLPLGTGND
PFQIINNYFS
SLTVEICGKP
TDPDILKTCV
IDGEPWMQTP

AIGYEGFQQF
EGGRPEDKLE
IDYDGSGSVS
GLGKQGLSCN
KKIRIYHSLT
NSKTSQKTMD
FNLLKDGPEI
LARCLRWGGG
IGVDASIAHR
LDLSNLSLEG
PDLSDKRLEV
CTIKITHKNQ

LKIYLEVDNV
FTFKLYDTDR
QAEWVRAGAT
LCKYTVHDQC
GLHCVWCHLE
DLNLSTSEAL
GLRLFKDVPD
YEGONLAKIL
FHIMREKYPE
IAVLNIPSMH
VGLEGAIEMG
MPMLMGPPPR

0060
0120
0180
0240
0300
0360
0420
0480
0540
0600
0660
0720



86

POPMYJIA U3OBPETEHUS
1. Coenunenne @opmysr (1):
Rs Rz
Re~ AN O
N | /\f
R X
N
[ }(Rs)m
\
Ra M

WIU €T0 COJIb, TAE:
X npencrasnser coboit CRe mu N;

Y npencrasnser codoii CR3 nim N;

R1 mpencrasnsier coboii H, F, Cl, Br, —-CN, Ci-3 anmkui, 3aMmerneHHslii ot Hyss 10 4 Ria, C3—
LUKJIOAJIKWJ, 3aMeIleHHbI OT HyJnisd 10 4 Ria, Ci-3 anmkokcu, 3amemeHHblid otT Hysst 10 4 Ria,
—C(O)NRaRa, -NRaRa, —S(O)uRe mimit —P(O)ReRe;

kaxabiii Ri, He3aBucumo npencrasisier codoit F, Cl, —-CN, —OH, —OCH3 umu —NRuR;

kaxabiid R, HezaBucumo npeacrasssier codboi H umn Ci-3 anku,

Kaxabii Re He3aBucumo npeacrasisier co0oit Cs—4 mukimoankm i Ci-3 ankuil, 3aMeLeHHbIH OT
HyJs 10 4 Ria;

Ry mpencrasnsier coboit H, Ci—3 ankwn, 3amerneHHbli OT Hysis A0 4 Rz, Cas ankeHwn,
3aMeIIeHHBIH OT HYJIst A0 4 Roa, unmu C3-4 MUKIIOANKUI, 3aMELIEHHBIN OT HyJIst 10 4 Roa;

kaxabiii Ry, HesaBucumo mnpencrasiser cobdoit F, Cl, —CN, —OH, —-O(Ci— ankun), Cs—
uksioankui, Cs—4 ankeHwt uiu Cs3—4 aJIKUHWT,

R; npencrasnsier coboii H, F, Cl, Br, —CN, Ci-3 ankun, Ci1— ¢ropankun, Cs—4 nuknoankui, C3—4
dropuuknoankui, —NO> WM MUPUAUHUI, 3aMEIIEHHBIH OT HyJis 10 2 R3y;

Kkaxkabid R3, mpencrasisier coboi rajored, —CN, Ci.3 amkui win Ci-3 aIKOKCH;

R4 mpencrasnsier codoii Ce.10 apuit WK OT 5- 10 14-4ieHHBIN reTepoapul, KaKIbId U3 KOTOPBIX
3aMelleH OT HyJis 10 4 Raa;

Kb Ry, HE3aBUCUMO mpeactapisieT codoit ranored —CN, —OH, Ci— ankun —(CH»)1-20(C1-3
ankwi), Ci—4 ankokcn, —O(CH)1s0(Ci-3 amkwmn), —O(CH)1sNRR., —OCH>CH=CHpa,
—OCH,C=CH, -C(O)(C1-4 anxmn), —C(O)OH, —C(0)O(C1-4 anxwun), —C(O)NH,, —C(O)NH(C-4
ankuwi), —C(O)N(Ci-4 anmkmn)y, —NRcRe, —NR.S(0)2(Ci—s ankxmn), —NR,C(O)(Ci-3 amkmn),
—NR.C(O)O(Ci—+ amxun), —-P(O)Cis amkumn);, —S(0)2(Cis ankun), —(CH2)o-3Rap,
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—O(CH2)o3Rap, —NRa2R4p mmn —C(O)R4p, TO€ KaKABIH M3 YKA3aHHBIX AJKWJIA WM AJTKOKCH
3aMeLIEeH OT HyJs 10 6 Ryc;

R4y mpencrasnsier coboii C3—7 HUKIOANKII, OT 4- 10 7-4IEHHBIA reTepOnuKIiI, GpeHmt wim S-
WU O-4JICHHBIA reTepOoapul, KA Kbl U3 KOTOPBIX 3aMelleH OT HyJss 10 4 Raq;

KAl R4c HE3aBuCHMO mpencrasisier codoit ramoren, —CN, —OH, Cis3 ankxokcu, —O(Ci-2
¢dropankmn) mn —NRaR,;

kaxabiid Reg HE3aBUCHMO mipencrasisier codoit rajored, —CN, —OH, Ci.3 ankwn, Ci.2 ¢pTopankun,
C13 ankokcu unmu —NRaRg;

kaxnblii Re HezaBucumo npeacrasisier coboit H nnn Ci1— anku,

kaxabii Rs HesaBucumo npencrasisier codoit F, Cl, —CN, —OH, Ci- ankui, 3aMeleHHbIi OT
HyJisa 10 4 Rg, C1-3 ankokcy, 3aMelieHHbIi oT HyJIs 10 4 Ry, Ca—4 ankeHus, 3aMereHHblid OT HyJis
10 4 Ry, Ca—4 ankunmi, 3aMerneHHbiil oT HyJst 10 4 Ry, Cs3-4 MUKIIOANKWIL, 3aMEIEHHBINH OT HYJIs
10 4 Rg, ¢pennn, 3amerneHHbii OT Hy s 10 4 Ry, OKCaaua3ommi, 3aMeIleHHbId OT HyJis 10 3 Rg,
MUPUIUHWT, 3aMeIleHHbIN oT Hyss 10 4 Rg, —(CH2)1-2(reTepouukiimi, 3aMeIeHHbI OT HyJIs 10
4 Ry), —(CH2)1-2NR:C(O)(Ci-4 aJIKHI), —(CH2)1-2NR:C(O)O(C1-4 AJTKWIT),
—(CH2)1-2NRcS(0)2(Ci-4  anmxun), —C(O)Ci-s anxun), —C(O)OH, —-C(O)O(Ci-4 amkun),
—C(0)O(Cs3-4 umknoankmi), —C(O)NR:Rs mmu —C(O)NRa(Cs—4 umkmoankwi), win 1n8a Rs,
MPUCOEANHEHHBIX K OTHOMY U TOMY K€ aTOMYy yriepona, oopasyot =0;

kaxkabiid Ry He3aBucumo npexncrasisier codoii F, Cl, —CN, —OH, C;-3 ankokcu, Ci-3 GTOpankokcu,
—O(CH2)120(C1- anxuin), Cs.s muxmnoankui uian —NRcR¢;

kaxxabiid Re npencrasnser codoit H, F, Cl, —-CN, —CHs, —CH»F, —CHF», —CF3 wnu —OCHjs;

m npencTassier codoit Homb, 1, 2 wiu 3; u

n npencrasisier coboit Honb, 1 wm 2.

2. CoequHeHue 0o 1. 1 WIK ero cojb, rae:

R:1 mpencraensier coboii H, F, Cl, Br, —CN, Ci-3 ankwi, 3amerieHHblii OT Hyns 10 4 Ria,
LUKJIOMPOITII, 3aMEIIeHHbIA OT HyJs 10 3 Ria, Ci1-3 ankokcu, 3amenieHHbI oT Hysist 10 3 Ria,
—C(O)NR R, -NR:R,, —S(0)nCH3 wu —P(O)(CHs)a;

kaxkabiid Ri, He3aBucumo npexacrasisiet codoit F, Cl wm —CN;

kaxabiid R, HesaBucumo npencrasisier codoit H mmu Ci—3 anmku,

R» mpencraensier coboit H, Ci—» ankwi, 3amerieHHblii oT HyJs 10 2 Ro,, wmn Cy—3 ankeHm,
3aMEIIEeHHBIN OT HYJiA 10 2 Roa;

Kakabiid Ro, He3aBucumo nipencrasisiet codoii F, Cl, —CN, —OH, —O(C1-» ankw), QHKJIONPOITIL,
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Cs-4 ankenun unmu Cs—4 alKWHNAIT,

Rs3 mpencrasnsier codoit H, F, Cl, Br, —CN, Ci— ankwun, Ci1— ¢ropankui, Cs-4 uuknoankui, —NO>
WY TUPUIUHWIL, 3aMELIEHHBIN OT HyJs A0 2 R3a;

R4 mpencrasnsier coOoit (heHW, MUPPONUI, THA3OJIWI, TMHUPA3OJIHII, UMHIA30JIHI, OKCA30JIHIL,
W30KCA30JIMJI, OKCAIHMa30JIJ, TUPUOUHII, THUPUOA3UHUJ, [UPUMHIUHWI, [HPA3HHUIL,
TPUA3UHUJI, WHIONWUJ, WHAA30JWI, Ha(TaJeHWI, XUHOJWHWI, H30XWHOJUHWI, XUHA30JMHUJ,
oenso[d]okcazommi, Genzorrazomt, umMuaaso| 1,2-amupuanann, umunasol1,2-b lnupunasusm,
nupazoniof 1,5-almupumunuann wiv TueHo|[3,2-b [mupuanHui, KaKablid U3 KOTOPBIX 3aMeleH OT
HyJ1s1 A0 3 Rua;

Kakabii R4, HE3aBUCHMO TipencTasisier coboit F, Cl, Br, -CN, —OH, Ci-4 ankun —(CHz)1-20(C1-3
ankui), Ci1-3 ankokcu, —O(CH)1-2NRcR¢, —C(O)(C1-3 anxmn), —C(O)OH, —C(O)O(C1-3 ankun),
—C(O)NH,, —C(O)NH(C1-3 ankun), —C(O)N(Ci-3 anxmn), —NRcRe, —NRaS(0)2(Ci-2 anxun),
—-NR.C(O)(Ci1— ankxun), —-NR,C(O)O(Ci-3 ankumi), —-S(O)p(Ci—» ankun), —(CHaz)o-3Rap,
—O(CHz)o-3R4p, —NRaR4p mmn —C(O)R4p, Tme Kakablii U3 YKa3aHHBIX QJIKWUJIA WIH aJTKOKCH
3aMelleH OT HyJs 10 6 Ryc;

Ry  mpencraBmsier  coboit Cs3—6  LUKIOANKHJ,  OKCETAHWJ,  TeTparuapodypaHu,
TETPArHIPONUPAHII, MTUIEPUAUHII, MUNIEpa3sHHII, MopdomuHm, Genwn, QypaHui, mUpaHu,
MUPPONTUAJL, THUPA3OJIMI, WMHUIOA30JIUJ, H30KCA30JIUJI, OKCA30JIUJI, OKCATUA3QJIMII, TPHUA3OJIHII,
MUPUIA3UHWI, TTUPUAUHUJ, MUPUMHUIUHUI, MUPA3UHUI WU TPUABUHWII, KK U3 KOTOPBIX
3aMelteH ot HyJist 10 3 Rag;

Kaxnblii R4c He3aBucHUMO mpenctaBisieT coboit ramoreH, —CN, —OH, —O(Ci-» ankun), —O(Ci-2
¢dropankmn) min —NRaR,;

kaxabiid Rag HEe3aBucumo npencrasisier codoii F, Cl, Br, -CN, —OH, Ci-, ajgkun, Ci.2 ¢pTopankun,
C1-2 anxokcu unm —NRaRy;

kaxabid Rs HesaBucumo mpencrasisier codoit F, —CN, —OH, Ci-s ajgkui, 3aMeleHHbId OT HYJIs
10 4 Rg, C1-2 ankokcu, 3amerieHHbiid oT HyJist 10 3 Rg, Cr-3 anmkeHu, 3aMeImenHblid OT HyJist 10 4
Rg, Cr-3 ankuHum, 3amelieHHbId oT Hyss 10 4 Rg, Cs-4 LUKIOANKWUI, 3aMELEHHbIH OT HyJs 10 4
Rg, denwmn, 3amemenusiii oT HyJs 10 3 Rg, okcammasonmi, 3aMemieHHbld OT HyJst 10 3 Rg,
NUPUANHUAT, 3aMELIeHHbIH OT HyJst 10 3 Rg, —(CH2)1-2(reTeporukinmi, 3aMeeHHbIi OT HyJIs 10
4 Ry), —(CH2)12NR:C(O)(C1-4 AJTKWIT), —(CH2)1-2NR:C(O)O(C1-4 AJTKWIT),
—(CH2)1-2NRS(0)2(Ci-4  anxun), —C(O)Ci-s anxun), —-C(O)OH, -C(O)O(Ci-s amkun),
—C(0)O(Cs-4 umkmoankmi), —C(O)NR:Ra mmu —C(O)NRa(Cs-4 nwmkmoankwn), win 18a Rs,

IIPUCOEINHEHHBIX K OJHOMY U TOMY K€ aTOMy yriepoaa, oopasyroT =0,
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kaxnbiii R mpencrasnsier coboit H, F wim —CH;3; u

m mpeAcTaBisieT coOoi Hob, 1, 2 uimu 3.

3. Coenunenue no r0OOMy u3 .11, 1-2 WK ero coub, TIe:

X npencrasisietr codoit N, u Y npencrasisier codoit CR3; mm

X mpencrasisier coboit N, u Y npencrasisier codoit N;

R mpencrasnser codoii —CN;

R> nmpencrasnsier coboit —CHs;

R; mpencrasnsier coboii H;

R4 mpencrasnsier coboit (enHw, THA30MMI, XUHOJUHIII, H30XUHOJMUHWI, Oen3o[d]okcazomnmi,
oenso[d]tuazomu, umupaszo[1,2-ajmupuanann, wumunaso[l,2-b|mupunasunmn, nupaszonoll,5-
a| MMPUMUIMHII UK THEHO[3,2-b | MUpUAMHIIL, KXl U3 KOTOPBIX 3aMelleH OT HyJis 10 2 Raa;

Kaxblii R4y HE3aBrCcUMO nipeactasisier coboit F, Br, —OH, —CN, —CH3s, —CF3, —-OCH3, —OCF3
i GropdeHn;

Kaxnblii Rs He3aBucumo npencrasisieT codoit Bopopon, —CH3 unu —CH,CH3; u

kaxaeiii Re mpencrasisier coboit H.

4. CoequHeHue 1o ro0oMy U3 I.1. 1-3 uju ero coib, Tae:
X mpencrasjsier coboit N; u

Y npencrasisier coboii CR3.

5. Coenunenue no Jr0OOMy u3 m.1. 1-3 WK ero coub, re:
X mpencrasjsier coboii N; u

Y npencrasisier codoi N.

6. CoenuHeHne No J000MY M3 IL.11. 1-5 vk ero cojb, rae m npeacrasisier codou 1 wmm 2.

7. Coequnenue mo JroOoMy u3 I.1. 1-3 u 6 WK ero cojib, UMEoIee CTPYKTYPY, BHIOPAHHYIO H3:

Re R Re R Re Re
Rea AN_O  Re A _N_O Re~ N0

Oy Xy 0y
R XN R XN R Z

X
N N N._Rs
L S5 e
VR, NRs RN
R R R '

4 4

4 154
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8. Coenunenne no modomy u3 m.1. 1-3 wim 6 WM ero coiib, UMEKINee CTPYKTYPY, BEIOPAHHYIO

n3:
RG 32 RG BZ RG F|{2
Rs N.__O Rs N__O Re N__O
= = =z
1Y g | /\f g \f
R1 R1 R4
[ j,CH3 [ j [ j,CHZCHs
S c™ CH4CH,"
4 4 4
Re Ry Re R Rs R>
Rs N.__O Rg N___O Re N.__O
=z 2 =z
4 /\f g | \f g | \f
R X R R
[Nj [ ],CH3 [ j,CHZCHg
CH3CH" N CH3CH,™ HaC™
R, "

9. CoenuHenue mo Jr0OOMy U3 M.1. 1-3 WK ero CoJb, rie yKa3aHHOE COSNMHEHUE MPEICTABIISET
co0O0i:

4-((2S,5R)-2,5-nuyTrn-4-(4-(tpudropmernn)henmn)nunepasus- 1 -ui)- 1 -metun-2-okco-1,2-
auruaponupuno|3,2-dmupumuaun-6-kapoorutpui (1),
4-((2S,5R)-2,5-muyTin-4-(3-(tpudropmernn)henmn)munepasun- 1 -un)- 1 -metun-2-okco-1,2-
muruaponupuno|3,2-dmupumuauH-6-kapOoHuTpUII (2);
4-((2S,5R)-5-3trn-4-(3-prop-4-(tpudTopmernin)peHmn)-2-MeTununepasuH- 1 -min)- 1 -merrn-2-
okco-1,2-nuruaponupuno|3,2-d jnupumunus-6-kapobonuTpu (3);
4-((2S,5R)-5-3Tun-2-metun-4-(4-(tpudropmerokcu )p eHmn)nunepasus- 1 -mi)- 1 -MmeTui-2-0Kkco-
1,2-murunpormupuno| 3,2-d jmupumuanH-6-kapOoHUTPII (4);
(S)-5-metnn-8-(2-mernn-4-(XMHONMUH-8 -1 )TUIepa3uH- 1 -1 )-6-okco-5,6-quruapo-1,5-
HaTupuauH-2-kapOboHUTPUI (5);
8-((2S,5R)-4-(6-pTOpxUHOMMH-8-1I1)-2,5-AUMETHIITUIIEPa3uH- | -1iT)-5-MeTHII-6-0KCOo-5,6-
aurunpo-1,5-napTupunus-2-kapodonuTpu (6),

8-((2S,5R)-2,5-numernin-4-(tueno| 3,2-b lnupunns-3-un)nunepasud- 1 -mn)-5-metn-6-okco-5,6-
aurunapo-1,5-napTupunus-2-xkapodonutpun (7),

8-((2S,5R)-4-(mmupnazo[ 1,2-b Jruprnazus-3-mn)-2, S-quMe TUInHnepasul- 1 -min)-5-meTnn-6-okco-
5,6-nurunpo-1,5-sadTupunus-2-kapoonuTpun (8),

(S)-5-metnn-8-(2-mernn-4-(XMHONMUH-8 -1 )TunepasuH- 1 -mn)-6-okco-5,6-guruapo-1,5-



91

HaTupuauH-2-kapobonuTpua (9);
8-((2S,5R)-4-(8-6poM-0-Me THIIX UHONTMH-2-1J1)- 2, S-AUMETHIIITUTIEPA3UH- | -1T)-5-MeTHIT-6-0KCO-
5,6-nurunpo-1,5-nadrupunun-2-kapobonurpun (10);

8-((2S,5R)-4-(n30xuHOMMH- 1 -11)-2, S-numMeTHInunepasuH- 1 -ui)-5-MeTnuia-6-okco-5,6-guruapo-
1,5-nadpTupuann-2-kapoonuTtpun (11);

8-((2S,5R)-4-(4-6poMuzoxuHONUH- 1 -1iT)-2, S-AUMETHUIITUTIEpa3UH- | -1 )-5-MeTHI-6-0kco-5,6-
aurunapo-1,5-napTupunns-2-xkapoouutpun (12);
8-((2S,5R)-4-(5-pTopxuHONNH-8-11)-2,5-AUMeTHITUIIEPa3HuH- | -1i)-5-MeTUI-6-0KCOo-5,6-
aurunapo-1,5-napTupunns-2-xkapoonutpun (13);

8-((2S,5R)-4-(3-6pomnupazono[ 1,5-almupumuans-5-un)-2, 5-numerunnunepasus- 1 -nm)-5-
MeTUI-6-0Kc0-5,6-nuruapo-1,5-naptupuann-2-kapoorurpun (14),
8-((2S,5R)-2,5-numernn-4-(7-(TpudpTOpMETHI )X HHOIHH-4 - 1T ) TUTIePa3HH- | -1iT)-5-Me THI-6-
OKC0-5,6-nuruapo-1,5-nadrupuann-2-kapoonutpu (15);
8-((28S,5R)-4-(5,7-nudpropxuHOMUH-4-111)-2, 5 - AUMETHIIITUNIEPA3HH- | -1 )-5-MeTHII-6-0KCO- 5,0~
auruapo-1,5-sadrupuans-2-kapoonutpui (16);
8-((285,5R)-2,5-numeTnin-4-(XuHONMH-4-Uin)nunepasus- 1 -ni)-5-metuin-6-okco-5,6-qurunpo-1,5-
HaTupuauH-2-kapoonutpun (17);

8-((2S,5R)-4-(umunazo[ 1,2-a]mupunus-8-mn)-2, 5-nuMeTHianunepasut- 1 -ui)-5-MeTuia-6-okco-
5,6-nurunpo-1,5-nadrupunun-2-kapoonurpun (18);

8-((2S,5R)-4-(n30XUHOMMH-4-11)-2, 5-TUMETHIITHIIEPA3HH- | -1IT)-5-MeTHII-6-0KCO-5,6-AUruApo-
1,5-nadpTupuann-2-kapoouutpui (19);

8-((2S,5R)-4-(6enzo[ d]okcazon-7-mn)-2,5-numermnunepasut- 1 -ui)-5-mMeTun-6-okco-5,6-
auruapo-1,5-napTupunun-2-xkapoouutpuin (20);
8-((2S,5R)-4-(3-runpokcu-6-(TpuhTOPMETOKCH ) XUHOIHH-8-11)-2, 5-TuMeTHITUIepa3ul- 1 -n)-
5-meTun-6-okco-5,6-quruapo- 1,5-napTupuann-2-kapoouutpui (21);
8-((2S,5R)-2,5-numeTnin-4-(2-MeTHIX UHOJTUH-8- W1 ) TUnIepa3uH- 1 -ui)-5-Me Tri-6-0kco-5,6-
auruapo-1,5-napTupunus-2-xkapoouuTpuin (22);

8-((2S,5R)-4-(6-pTopxuHOMMH-4-11)-2,5- AUMETHIITUIIEPa3UH- | -1iT)-5-MeTHII-6-0KCOo-5,6-
aurunapo-1,5-napTupunns-2-kapoouuTpun (23);

8-((2S,5R)-4-(3-MeTOKCH-O-METUIIX UHOJIHMH-8-11)-2, S-TUMeTHIITHIepa3ul- | -1in)-5-MeTni-6-
OKcOo-5,6-nurunpo-1,5-nadrupunus-2-xkapoonurpun (24);
8-((2S,5R)-4-(6-pTopbenzo[d]tnazon-2-mn)-2,5-mumeTnnnunepasus- 1 -ui)-5-MeTuin-6-okco-5,6-
aurunapo-1,5-napTupuans-2-xkapoouutpun (25);

8-((2S,5R)-4-(4-(4-Ppropdennn)Tnazon-2-un)-2,S-AUMETHIITUTIEPAZUH- | -FIT)-5-METHII-6-0KCO-
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5,6-nurunpo-1,5-sadTupunus-2-kapoonuTpun (26); wim
8-((2S,5R)-4-(4-(4-PpropPenni)-2-meTuaTnazon-S-mn)-2,5-tuMeTHInunepasuH- 1 -ui)-5-mMeTui-

6-0kco-5,6-nurunpo-1,5-sadrupunun-2-kapdonurpun (27).

10. ®apmaneBTHYECKas] KOMIIO3ULIHS, COAEprKaIlasi COeAMHEHHE 110 JTIodomy u3 1.m. 1-9 umm ero

(apMaLieBTHYECKU TPHEMJIEMYIO COJIb U (hapMalleBTHUECKH MTPUEMIIEMbI HOCUTEITb.

11. IlpumeHeHne coenuHEHUs 1O JIFOOOMY U3 ILIL 1-9 min ero gapManeBTUYECKU MPUEMIIEMOIN

COJIM 151 JIEYEHUS PaKa UM BUPYCHBIX WH(PEKIIHH.

12. Tlpumenenue mo m. 11, rme yka3aHHBIH pak BbIOpaH W3 paka TOJCTOH KHIUKH, paka
NOKENTYJOUYHOM JKEJIE3bl, PaKa MOJIOYHOM JKeJIe3bl, paKa MPeICTaTeIbHOMN JKeNe3bl, paKa JIErKHX,
paka SMYHUKOB, paKa IIEWKH MAaTKH, paka IOYKH, paka TOJIOBBI U IIeH, JUM(OMBI, JeHKo3a

MCJIaHOMBI.

13. IIpumeHeHne coeUHEeHHs 1O JIF0OoMy U3 TL.I. 1-9 un ero (hapmManeBTHYeCKH MPUEMIIEMOI
CONM JJIsl UHTUOMPOBAHUSI AKTUBHOCTH, MO MEHbINEH Mepe, ONHOW JHALMIITIHIEPUHKUHA3HIL,
BBIOpaHHOW W3 avanmirmuepuHkuHasbl aidbda (DGKo) u muanmnrivuepuHKHHAZBL 3€Ta

(DGKC).
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