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OIIUCAHHUE U30BPETEHUA

2420-565588EA/085

KOHAEHCUPOBAHHBIE BUINUK/IMYECKHE COEAUMHEHHUA  JUIA
NHNPUMEHEHUS B KAYECTBE HMHI'MBUTOPOB YBUKBUTHH-
CHENU®AYECKOM NMENTHIA3BI 30

INEPEKPECTHA CCBIJIKA HA POZICTBEHHBLIE 351BKU

[0001] TTo HacToOsIIElH 3asiBKE UCIPALIUBAECTCS MPUOPUTET MPEIABAPUTEIILHON 3asIBKU HA
nareHT CIIIA Ne 62/673019, nogannoii 17 mast 2018 ropa, nmpeaBapuUTENbHOM 3asIBKU HA MATEHT
CIIA Ne 62/687599, nogannoit 20 urons 2018 roxa, npeaBapurenbHol 3asBku Ha nateHT CLITA
Ne 62/697635, nonannoit 13 urons 2018 roma, u npensapurenbHOM 3asBku Ha mareHT CIIIA
62/727164, nopmanHoi 5 ceHTsiOps 2018 roma, momHOE copepikaHHE KaKAOW U3 KOTOPBIX
BKJIFOUEHO B HACTOsiIIee N300pPETEHHE MTOCPEICTBOM CCBUIOK.

OBJIACTb TEXHUKH, K KOTOPOM OTHOCUTCS U30EPETEHUE

[0002] B HacrosimieM wu300peTeHHM TPENOCTABICHbI HOBBIE COCOMHEHHS M HX
JeKapCTBEHHbIE (DOPMBI, TMPHUMEHsEMble JJIsi WHTUOUPOBAHMS YyOMKBHTHH-CHELU(HUECKOI
nentunasel 30, Takke M3BECTHOM Kak yOMKBUTHH-crienuduueckas nporeasza 30 (USP30).

YPOBEHb TEXHUKHU

[0003] Cucrema yOMKBUTHHMPOBaHMS TPENCTABIsiET COOOH B BBICOKOH CTENEHU
peryIupyeMblii MpOLEeCcC, KOTOPBIM BIMSET HAa LIMPOKUN CHEKTP KJIETOYHONH AKTHMBHOCTU U
¢usnonornueckux npoueccos. Hapymenue peryisuun 3Toi CHCTEMbI OOBIMHO CBSI3aHO C PSAAOM
3a00/ieBaHMII YEJOBEKa, BKIIOYAIOLINX, HAPSAY C MPOYHMH, paK, HeWpoIereHepaTHBHbIE
paccTpoiicTBa, Mbime4Hble nuctpodun u kapauomuonatuu (Popovic, et al., Nature Medicine
2014, 20, 1242-1253). VOUKBUTUHUPOBAHHUE TMPEIACTABISET COOOW OOpaTHMBIA MpoLece,
MPOTEKAHUIO KOTOPOTO CHOCOOCTBYET Irpymma OEeNKOB, U3BECTHBIX KaK AeyOMKBHTUHUPYIOIINE
¢depmentsr (DUB), koropeie npekonbtorupyror yobukeutuH (Ub) w3 cyOcrtpara.
Heyouksurunupyoomue ¢pepmentsl (DUB) xonupyrotcs mpumepHo 100 reHamu yenoBeka U
MOJPA3EISAIOTCS Ha WIECTh CEMEHCTB, MPHU 3TOM caMoe OOJbIIOe CEeMEWCTBO O00pasyroT
youkBuTHH-crienuduyueckue nporeasnl (USP), HacuutsiBaromue 6osee SO mpencraBuTenei.

[0004] YOUKBUTHH peryJupyer MHUTOXOHIPHAJIbHYIO TUHAMHKY M OWOTeHe3, BIHsISI Ha
YHCICHHOCTh M (PYHKIMOHMPOBAHUE 3THX OpTaHeNJl. MHUTOXOHIPUHU BBIMOIHSIOT MHOXKECTBO
(bYHKIMH [ TOANEPKaHHUS 300POBbsI KJIETOK Y MJICKOIUTAIOIINX, BKIFOYast BbIpaboTky AT®.
ITo mepe crapeHHss MUTOXOHIPHIA, MPOUCXOIUT UX MOBPEKIEHUE C MOTepel MeTabOoINYeCcKOou
(YHKIIMY, ¥ OHU HAYMHAIOT BBIAENATH NPOANONTOTHYECKHE OeNKH. MHUTOXOHIOPUU CIOCOOHBI
CaMH pEryJIMpOBaTh CBO€ KAa4ECTBEHHOE COCTOSHUE Uepe3 MEXaHM3M MHUTO(Aruy, KOTOPBIH
npeAcTaBisier co0oi M30HMpaTeNbHOe yAaleHHe MOBPEKACHHBIX MHTOXOHAPUH M3 KieTku. Ha
OCHOBAHUH PE3yJbTaTOB UCCIIEOBAHUIL, TPOBEIEHHBIX C LIEJIBIO BBIICHEHUS TOTO, UTO BJIMSET Ha
BBIMOJIHAEMYI0 MUTOXOHJIPHUHAMHA MHUTO(Arui0, CAENAHO MPEANOIOKEHHE, YTO, MO-BUIUMOMY,
yOMKBUTUHUPOBAHNE MHTOXOHAPUAIBHBIX OEINKOB BHOCHT BKJIaL B MHUTOXOHAPHAIBHYIO
IUHAMUKY B KJIETKaX MJIEKONHUTAIOIIMX 3a CUET YCTAHOBJICHUsI "METOK" Ha 3THX Oenkax s

uHaktuBaumu. USP30 mpencrasisier co0oil neyOMKBUTHHUPYIOMIHMNI (PEPMEHT, BCTPOSHHBIH BO



BHEIIHIOI MeMOpaHy MHUTOXOHIPHH, TJA€ OH VY4YacTByeT B MOAAepKaHWU Mopdonorun
muToxoHapuil. Cuuntaercs, 4yto cBepxdkcrpeccuss USP30 MoxeT NpUBOAUTH K CHUXKEHHIO
MUTO(Aruu.

[0005] OOGnapyeHa B3aUMOCBSI3b MEXAYy MHOTUMH BO3PacT-aCCOLMMPOBAHHBIMU
3a00/IeBaHNSIMH, B YaCTHOCTH, HEMPOAEreHepaTUBHBIMHI HAPYIIEHUSAMH, U MHTOXOHIPHUAIBHOM
nuchyHKIMeH 1 HapymeHueM cucteMbl youksutinHupoBaHus (Ross, et al., Int J Mol Sci. 2015,
16(8), 19458-19476). Hapymenue mutodaruu B pe3ysibTaTe HHAKTUBUPYIOIIUX MyTalUd B
Oenkax PINK1 u Parkin mMoxer mpuBOAMTH K HAKOIUIEHHIO TOBPEKACHHBIX MHTOXOHAPUNA U
HEHpPOHAJIBHONH TOKCHUYHOCTH, W, KaK CUWTAIOT, BbI3bIBaTh Oosie3nb [lapkuncona. USP30
npeAcTaBisieT coOOW MHUTOXOHAPHANbHBIN NeyOukBuTHHHUpYOLmi ¢pepment (DUB), koropsrit
NPOTHBOAEHUCTBYET JHrasHol akTtuBHOCcTH Oenka Parkin, u sBnsercs orpuLaTeNbHBIM
peryastopoM murodaruu. Oxkupaercs, urto uHrubmposanue USP30 mosker crocoOCTBOBATH
MUTO(Aruu 1 BOCCTAHABJIUBATH 310POBbE MUTOXOHAPUH.

[0006] CoOTBETCTBEHHO, CYIIECTBYET HEOOXOAUMOCTh B CO3AaHUH COEAMHEHNH, KOTOpbIE
moru Ob1 mHruOupoBaTh USP30 B TepaneBTHYECKHX LIEsIX.

CYHIHOCTD U30BPETEHUA

[0007] B HacTositueM u3o0peTeHnn HpeZ[OCTaBJ'IeHbI coenunenus popmysl (I'):

Lot

WK ux (papManeBTUYECKU puemMiieMast CoJib, Te

V BoibupatoT u3 xumudeckoi cesizu, C(0) u CRIRS; 1

X BeiOuparoT u3 N u CRX;

Y Boibupatot u3 xumudeckoi cesizu, C(0) u CRIRK,

Z soibupatot u3z C(0) u CRIRK;

L nmpencrasnsier coboii -(CH»),-;

n npezacrasiser codoit 0, 1, 2 v 3,

r7ie KaKI0e METHIIEHOBOE 3B€HO B L HeoOs3aTeIbHO 3aMeleHO ¢ TIOMOIIBIO OTHOTO MJIH
nByx C;-Cg ankuios, u

r7e, eCliu n TMpencraBisieT co0oit 2 wim 3, TO TOrna OOHO METHJIEHOBOE 3BEHO B L
HeoOs3aTeNIbHO 3aMEHEHO Ha reTepoaToM, BRIOPAHHBIN M3 a30Ta, KUCIOPOIa U CEPHI,

B KaxaoM ciydae R2 RP RS R4, Re, Rf Re, R, R, Ri, Rk u R* He3aBHMCUMO BBIOHPAIOT 13
BOOpoaa, ranoreHa, -OR, -NR,, -CN, -SR, neobszarensHo 3amernerHHoro C;-Cq anudarmnueckoro
coenuHeHus, HeoOs3arenpHO 3amemeHHoro C;3-Cq uukmoankuia Wik HEOOsI3aTeTbHO
3aMEIIEeHHOTO 3-6 YIEHHOTO reTePOINKIIIIIA, CONepKalero oT 1 10 3 reTepoaToMOB, BRIOPAHHBIX

H3 a30Ta, KUCJIOpoaa U CEPbI,



i RP 1 R€, uim RY m R, mm Rf u Re, wnm R u Ri) wm RI u RK) unm ux komOuHanmo,
OOBEAWHSIIOT C aTOMOM yIJiepoda, K KOTOPOMY OHH TMPHCOEAHHEHBI, ¢ OOpa3oBaHUEM
HeoOsi3aTenbHO 3amelieHHOro C3-Cg IUKIIOaNKuiIa WIH HeoOs3aTeNbHO 3aMeIleHHOro 3-6
YJIGHHOTO TeTepPOLMKIIIIA, comepskamero or |1 1o 3 rerepoaroMoB, BBIOpaHHBIX W3 a30Ta,
KHCJIOPOJIA U CEPBI;

rae HeoOs3aTeNnbHO 3aMerneHHas rpynma R2, RP) RS, R4, Re, Rf R& RE Ri Ri) Rk u R*
MOKET OBITh 3aMelleHa C TIOMOIIBIO OXHOro win 6ojee R1;

koiapio A BeIOuparoT m3 C;3-Ci3 uwmkioankmna, 3-13 4WIE€HHOro TeTepPOIMKIINIIA,
comepskamero ot 1 1o 3 rerepoaToMoB, BBIOPaHHBIX M3 a30Ta, Kuciopona u cepsl, ¢enmt, Cig
apuna 1 5-10 ujeHHOro rerepoapuiia, coaepkamero oT 1 10 3 rerepoaToMoB, BHIOPAHHBIX W3
a30Ta, KUCJIOPOia U Cephl,

r7e KoJablo A HeoOs3aTeIbHO 3aMEIEHO ¢ MOMOIIBIO OHOTO Uitk 6ojee W

kakapii W He3aBucMMO BbIOMparoT u3 rainoreHa, okco, -OR, -OC(O)R’, -NR,,
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,,
HeoOs3aTenbHO  3amermneHHoro  C-Cq  anmudaruyeckoro  coenuHeHHs, HeoOsi3aTesbHO
3amemienHoro  Cz;-Cyy LHuUKIOanKWwia, HeoOs3aTenbHO  3aMeleHHoro 3-10  ujieHHOro
reTepOLMKIINIA, COEpsKaIlero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOA U CEepHl,
Heo0s13aTeNIbHO 3aMeLIeHHOTO eHmIIa, HeoOs13aTenbHO 3amerneHHoro Co apuiia 1 HeoOs3aTeIbHO
3aMeIeHHOr0 5-10 4IeHHOro reTepoapuia, Coaepkamero ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX
U3 a30Ta, KUCIOPOa U CEPBI,

rie HeoOsI3aTeNIbHO 3aMelneHHas rpynna W MoskeT ObITh 3aMelIeHa ¢ MOMOIIBI0 OJHOTO
unu 6onee R,

kaxabii R! HesaBucumo BwIOMparoT u3 okco, rajoresa, -OR, -OC(O)R’, -NR,, -
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,, C;-C¢
amuarmaeckoro coemunenus, C,-Cq ranmoreHanudaruueckoro coenuHeHus, -(CH;)y,(Cs-
Couuknoankui), -(CH,)y(3-10 ueHHbIH reTepoLUKINII, coaepkamuii ot 1 10 3 reTepoaToMoB,
BBIOpaHHBIX U3 a30Ta, kuciaopoaa u cepbl), -(CHy)m(Csapmn), -(CHy)w(Coapuin) u -(CH;)p(5-10
YIEHHBIH reTepoapmil, coaepkamuii ot 1 10 3 rerepoaToMOoB, BEIOPAHHBIX U3 a30Ta, KUCJIOPOIA U
cepbl);

kaxabid R HeaBucumo BeiOuparoT u3 Bopopoaa, C,-Cgq anudaruueckoro coequnenus, C;-
Cs ranorenanudaruueckoro coemuHenus, Cs;-Cq nuKIoankmuia, 3-0 YIEHHOTO TeTepOLUKIINIA,
comepskamero ot 1 10 3 rerepoaToMoB, BRIOPAHHBIX M3 a30Ta, KUCJIOpOAa u cephl, heHmna u 5-6
YJICHHBIH reTepoapuiia, Coaepskamero otT 1 1o 3 rerepoaToMOB, BRIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cephl;

kaxapii R’ HesaBucumo BeiduparoT u3 Ci-Cq amudarudeckoro coenunenusi, C;-Cg
ranoreHayudarmaeckoro coenunenusi, C;-Cq mukinoankwia, 3-0 UYJIEHHOTO TeTEPOLUKIIUIA,
comepskamero ot 1 10 3 rerepoaToMoB, BRIOPAHHBIX M3 a30Ta, KUCIOpOAa U cephl, heHmna u 5-6
YJICHHOTO reTepoapuiia, coaepskamiero ot 1 10 3 retepoaToMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U CepbI; U

KaXXIIbI M HE3aBUCUMO TIpeacTaBisieT codoi 0, 1 wm 2.



[0008] Hacrosimee wu300peTeHHEe TaKKe OTHOCHTCS K XUMHYECKUM CTPYKTypam,

BBIOpaHHBIM U3 coenuHeHuit popmysl (I):

ﬁfL N ‘x—z Re

1 ux (papmManeBTUIECKH pUeMJIeMbIM popMam, rae

V BbIOMparoT U3 xumuueckon csizu u CRIRS

X Beiouparot u3 N u CR¥;

Y BoIOUpAtOT U3 XUMU4ecKoit cBsizu, kapoonmia (C=0) u CRIRK,

Z soibuparot u3 kapbormia (C=0) u CRIRK,

L npencrasmsier coboii -[(CH,)],-, n=0, 1, 2, 3, rae, ecnu n npeacrasisier codoit 2 uiu 3,
TO Torna L mMosker ObITh HEOOsI3aTeNbHO 3aMeleHa WIH NPEPBaHa C MOMOLIBIO OTHOTO WJIH JIBYX
AJIKUJIOB W/WJIN Te€TepOaToOMOB,

B KaxknoM ciyuae R2 RP R, R4 Re Rf Re R Ri Ri) Rk u RX He3aBHCHMMO BHIOMPAIOT U3
HEOONBbUINX JIMNOQMIBHBIX W/WIN  3JIEKTPOHOAKLENTOPHBIX TPYMI, KOTOPBIE MPOSBISIOT
aKTUBHOCTD Npu Groxumudeckom uccienosanur USP30; Rf u R8 MoryT ObITh Takke 00beIMHEHBI
¢ obpasosanueM kapbonuna; Ri u RK MoryT Takske UKIM30BaThLCS,

KOJNBIO A BBIOMPAOT W3 LUKJIOAJKIIbHBIX, TE€TEPOLMKIOAIKUIbHBIX, APWIbHBIX H
reTepoapuIbHbIX TPYMI, TPU 3TOM TPYIIIbI SBISIOTCA HE3aMEIIEHHbIMU WM 3aMELIEHbl C
MOMOLIBIO, IO MEHBLIEH Mepe, OHOM rpynmbl W,

W BeIOHparoT u3 Bomopona, ranorena, umanorpymm, C,-Cg ankunbHbix rpymm, C-Cg
ankwGUpHBIX rpynm, 3-10 4IeHHBIX UKIOATKUIBHBIX U MeTePOIMKIOATKUIBHBIX TPYIIL, H 5-
10 uneHHBIX apUIIbHBIX U FeTepOapUIbHBIX MPYIII, IPU 3TOM I'PYIIIbI SABISIOTCS HE3aMELIeHHBIMU
WM 3aMelleHbl ¢ MOMOINBIO, MO MEHbIIEH Mepe, OmHON rpynmbl Rl koTOpble MOryT GBITH
OJIMHAKOBBIMU WJIH Pa3JINIHBIMUY,

R! HE3aBHCHUMO BBLIOMPAIOT U3 HEOOMBUINX JUMO(PUIBHBIX MU 3JIEKTPOHOAKIENTOPHBIX
IPYIII, KOTOPBIE MPOSIBJISIIOT aKTUBHOCTB MpH OnoxuMudeckoM uccaenosanun USP30.

[0009] [MomonHuTENbHBIE WENH W MNpPEeuMylIecTBa H300peTeHHss OyayT YaCTHUIHO
U3JIOKEHbl B TPUBEAEHHOM Jaliee ONUCAHUM, U YaCTHUYHO CTAHYT OUYEBHIHBIMH M3 3TOTO
OTHCAHMSI, WJIM OHU MOTYT OBITh TIOHSTHIMH IIPH Peasiu3aliy n300peTeHus Ha npaktuke. Llenu u
NPEUMYLIIECTBA H300PETEHUSI MOTYT OBITh PEATM30BAHbBI U JOCTHUTHYTHI C TIOMOLIBIO 3JIEMEHTOB U
KOMOMWHAIIHI, KOHKPETHO YKa3aHHBIX B MpUjiaraeMoit popmyJie n3o0peTeHus.

[0010] Cnenyer umerh B BHAY, YTO KakK NMPUBENECHHOE BBILIE OOIlee OMUCAHHE, TAK U
crenyolee aanee nogpoOdHOe OMHCAHUE, CIYKAT TOJNBKO U WILTFOCTPALMHA U Pa3bsCHEHUH, U
OHH HE OTPAHUYUBAIOT 00BEM MYHKTOB (YOPMYJTbl H300PETCHUS.

ITOJAPOBHOE OITMCAHUE U30BPETEHUA



Coeaunenus: gpopmy.asi (I)

[0011] B HacTOsIeM U300peTEHNH MPEIOCTABIICHBI, TOMUMO BCETO MPOUYETO, XUMHUYECKHE

cTpyKTypbI popmys (I):

Kom_-.uo L— N
R

R2 N Rd
Rb R°
(I)

U ux (papmaneBTUIECKH puemMieMble (OPMBL, Te:

V,.X, Y, Z,L,R3 Rl RS, R4 R¢, R R! 1 k0516110 A BCe OnpeenieHbl BbIle st (HOpMyJibl
(I) u omucansl B kjaccax u moaknaccax st ¢opmyinel (I), kak MO OTAENBPHOCTH, TaKk U B
KOMOUHALMSAX.

[0012] B HeKOTOpBIX BapuUaHTaX OCYIIECTBIEHHUS XUMHUYECKHE CTPYKTYPBI BKIOUYAOT

CTPYKTYpBI, BbIOpaHHble U3 coenuHeHuit popmysl (11):

R? )—N RY
R R® \\N

U ux (papmManeBTUIeCKH mpuemMieMble (POPMBL, TAe:

V BbiGHparoT u3 xumudeckoi caszu u CRIRE;

X BeiOuparot 3 N u CH;

Y BoIOUpArOT U3 XUMHU4eCcKoi cBsizu, kapoouusa (C=0) u CRIRK,

Z souibuparot u3 kapboruna (C=0) u CRIRK,

R? mpencrassier coboit BOIOpoOn;

onvH u3 RY u R° npexcrasnser coGoil BOXOPOA, a APYrol BLIOMPArOT M3 BOIOPOJA,
ANKWIBHBIX TPYMI U TeTEPOANIKUIIBHBIX TPYIII, PU 3TOM TPYIIbl HEOOS3aTEIPHO 3aMEIIEHbI C
nomMoIeo R

onuH u3 RY u R® npexcrasiser coboil BOXOPOA, a APYrol BeIOMPArOT M3 BOIOPOJA,
ANKWIBHBIX TPYMI U TeTEPOANKUIIBHBIX TPYIII, PU 3TOM TPYIIbl HEOOS3aTEIbHO 3aMEIEHbl C
nomMoIeo R

onud u3 Rf u R2 mpencrasnsier coGoii BOIOpOH, a APYrodl BeIOMPAIOT M3 BOIOPOIA,
ANKWIBHBIX TPYMI U T€TEPOANKUIIBHBIX TPYTII, PU 3TOM TPYIIbl HEOOS3aTENPHO 3aMeEIleHbl C

nomoineio RY, unu, B kayecre BapuanTa, Rf u R8 06pasyroT kapOoHUII,



onud u3 R u Rl mpencrasnsier coboii BOOOpOn, a APYroil BBIOMPAIOT M3 BOXOPO.A,
AJIKWJIbHBIX TPYII M FeTePOATKIIBHBIX TPYII, MMPU 3TOM IPYIIbl HEOOS3aTEIbHO 3aMELIEHbI C
nomouipio R1;

onuH u3 R u R¥ mpencrasnsier coboii BOmopon, a Apyroil BBIOMPAIOT M3 BOIOPOIA,
AJIKWJIbHBIX TPYII M FeTePOATKIIBHBIX TPYIII, MMPU 3TOM IPYIIIbI HEOOS3aTEIbHO 3aMELIEHbI C
nomouibio R1;

KOJIbIIO A BbIOMpArOT U3 5-10 4JIEHHBIX LHUKJIOAJKHIIBHBIX, TeTEPOLMKIOATKUIBHBIX H
reTepOAPUIIbHBIX TPYII, MPH STOM TPYMIBl SBISIFOTCS HE3aMELICHHBIMH WM 3aMELICHbI C
MIOMOLIBIO OHOU rpynnsl W

W BbIOMpalOT M3 BOAOPOZA, IAJOreHa, LHAHOTPYII, AJIKUIBHBIX TPYIII, aTKHI3(QUPHBIX
TPYII, UMKJIOAJKWIbHBIX, Fe€TePOLMKIOANKUIBHBIX, aPHIIbHBIX U I€TePOAPHIbHBIX IPYIII, HPH
5TOM IPYIIIBI ABJSIFOTCS] HE3aMELIEHHBIMH FJTH 3aMELIeHbI C TIOMOIIBIO, [0 MEHbILEH Mepe, OHON
rpymmsl Rl, KOTOpbIe MOTYT OBITH OTMHAKOBBIMHI HIJTH PA3JINYHbIMHE; U

R! He3aBHCHMO BHIOMPAIOT U3 BOAOPOZA, rajioreHa, nuanorpymi, amuanbix rpymm, Ci-Cg
ankunbHbelx Tpynm, Ci-Cg anxmm@upHbBIX, TpUOTOPMETHIIBHBIX M TPUPTOPMETHIIPUPHBIX
TPYIIIL

[0013] ITo menbieir Mepe B ogHOM BapuanTe ocyiuectBieHust Gopmyn (I) u (II) V
BoiOuparoT u3 CRIRE. T1o MeHbLIeH Mepe, B ONHOM BapUaHTE OCYIUECTBIEHHs, V TPENCTABISET
€000l XUMHUYECKYIO CBSI3b.

[0014] ITo menbuieir Mepe B ogHOM BapuanTe ocyiuectBieHus gopmyn (I) u (II) X
npencrasisier codoii N. [To MeHbIel Mepe B OTHOM BapHaHTE OCYLIECTBIICHUs X MPEACTABIISET
coboii CRX, rne R* mpencrasmnsier coboi Bogopoa. B HEKOTOpBIX BapHaHTaX OCYINECTBJIECHHUS X
npeacTasisier codoit N.

[0015] Tlo Mmenbwieii Mepe B OXHOM BapuaHTe ocymectieHus ¢opmynsr (I) L
npexacrasisier coboi -(CH,),-, 1 n=0. 1o MeHblel Mepe B OAHOM BapHaHTE OCyINeCTBiIeHus L
npexncrasisier coboi -(CH,),-, 1 n=1. Ilo MeHblIel Mepe B OTHOM BapHaHTE OCyINeCTBiIeHus L
npexncrasisier coboi -(CH,),-, 1 n=2. 1o MeHblIel Mepe B OAHOM BapHaHTE OCyINeCTBiIeHus L
npencrasisier coboit -(CH,),-, n=2, u L 3amemena ¢ momompsto ankuia. [1o MeHbeli Mepe B
OIHOM BapHuaHTe ocymiecTBieHusi L mpencraensier coboit -(CH,),-, n=2, u L kak 3amerneHa c
MOMOLIBIO AJIKWJIA, TaK U MPEPhIBAETCS C TMOMOIIBI reTepoaroMa. B HEKOTOPBIX BapHaHTAX
ocymectBienus: L npencrasmnsier coboi -(CH,),-, 1 n=0.

[0016] ITo menbwield Mepe B ogHOM BapuanTe ocymectBieHus ¢opmyn (I) u (II) Y
NpeaCTaBisieT OO0 XMMUYECKYIO CBsi3b. [10 MeHblIIel Mepe B OHOM BapHaHTe OCYILIECTBIICHHSI
Y mpencrasisier coboli kapdoumn (C=0). ITo MeHbIIel Mepe B OTHOM BapUaHTE OCYIIECTBICHUS
Y npencraensier coboii CRIRX, rue R u R* onpenenenst B u3obperennu mist popmyisl (I). B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHUS Y mpencrasisier codboi kapdonmn (C=0). B HekoTopbIx
BapuaHTax ocyuiectsierust Y npezcrasisier coboit CRIRX, rae Ri u R* BoiGuparot u3 Bopopona,
rajoreHa u aJKwibHbIX TPy

[0017] Ilo mensbweit mMepe B omHOM BapuaHTe ocymectsieHust ¢opmyn (I) u (II) Z

npencrasisier coboit kapdouwn (C=0). ITo MeHbIel Mepe B OTHOM BapUaHTE OCYIIECTBIICHUS Z



npencrasnsier coboii CRIRX, rne Ri u R¥ ompenenensl B uzobperennn mnst Gopmyinsl (I). B
HEKOTOPBIX BApPHAHTaX OCyLIeCcTBIeHHs Z mpenactasisier codoit kapbonun (C=0). B HekoTopbIx
BapuaHTax ocyuiectsieHus Z npencrasiser coboit CRIRK, rue Ri u R BriGuparor u3 Bopopona,
rajloreHa M aJIKWIbHBIX TPYIIIL.

[0018] Kak yske 6110 onpenenero st popmyisi (1), B kaxmaom ciygae R?, RP, R, R4, Re,
Rf, Re, Rh, Ri Ri, Rk u R* He3aBUCMMO BBIOMPAIOT M3 HEOONBUIMX JHMIOPUIBHBIX H/UITH
3JIEKTPOHOAKIIENITOPHBIX TPYIIN, KOTOpPbIE TPOSIBJISIOT AKTUBHOCTh IPH OHOXUMHYECKOM
uccnenosanuu USP30. IIpumepsl Takux rpynn BKIOYAIOT BOAOPOJ, IaJION€Hbl, THAPOKCUIIbHbBIE
IPYIIIBL, IUAHOTPYIIIBI, AMHUJIHBIE IPYTIIIbI, AMUHOTPYIIIBI, AJTKHJIAMHUHOTPYIIIEL, ATKHI3(QUpHbIE
IPYMIIBI, ANKUJIICTIUPTOBBIE TPYIIbI, LIUKIONPONMWIbHBIE TPYIIIb], JUHEHHbIE U Pa3BETBIICHHbIE
aNKWIbHBIE TPYMIbI, HEOOsI3aTeNbHO TNIpephIBA€Mble C TIOMOLIBIO TI'eTepOaTOMOB, W/WIN
HeoO0s13aTeNIbHO 3aMeLeHHbIe ¢ MOMOIIBI0 R,

[0019] TIo menblueii Mepe B ogHOM BapuaHTe ocyuectsierus ¢opmyn (I) u (II) R?2
BBIOMPAIOT U3 BOAOPOZA U rajoreHoB. I1o MeHbInell Mepe B OTHOM BapHaHTe ocyuiecTBiaeHus R?
npencTasisier coO0it BOIOPO.

[0020] Io meHbluel Mepe B 0onHOM BapuaHTe ocyiectsienus popmya (I) u (IT) R® u R¢
KaKIbIil HE3aBHCUMO BBIOMPAIOT M3 BOJOPOAA, ANKWIA WK rerepoankuia. 1o MeHbmei mepe B
OJIHOM BapHaHTe OCyLIeCTBieHus: omuH u3 RP u RC mpexncrasisier co0oit BOOOpox, a Apyroii
BBIOMPAIOT M3 HEOOSI3aTeIbHO 3aMELIIEHHOTO aJIKMJIa ik retepoankmia (Hanpumep, C,-Cq ankuna
i C;-Cg reTepoainkuiia), HeoOs3aTeIbHO 3aMeIeHHOro ¢ nomornsio R TIo mMenblueii Mepe B
OJIHOM BapHaHTe OCyIuecTBJeHus onuH u3 RP u RC mpencrasiser coGoil Bomopox, a apyrou
npencrasisier coooit Ci-Cg (uHeliHbIe WH pa3BeTBIeHHbIE) alKmibHble N C-Cq (TUHEITHBIE
WIA Pa3BETBJICHHBbIC) TeTEPOANKUIbHbIE Tpymmbl. [Io MeHbIIeli Mepe B OJHOM BapHaHTE
ocymecrBiennss R® u R¢ kaxubiii He3aBrcuMo BbIOMparoT u3 Bomopoxa u Ci-Cg ankuna. Mo
MeHbLIEH Mepe B OOHOM BapuaHTe ocyliecTBieHuss RP u RS kaxnmwiii mpexcrasisier coboi
BOZIOPOL.

[0021] ITo meHblueit Mepe B onHOM BapuanTe ocyuiectsierust popmya (I) u (II) R4 u Re
KaXIbIii HE3aBUCUMO BBIOMPAIOT U3 BOJOPOJA, aJIKWJIA WM rerepoankmia. [1o MeHblnel mepe B
OJIHOM BapHaHTe OCyluecTBlIeHus onud u3 RY u R® mpencraeiser coboii Bomopox, a apyroi
BBIOMPAIOT U3 HEOOS3aTENbHO 3aMEIIEHHOTO alIKKIa WiH rerepoajkmia (Hanpumep, C,-Cq ankuna
i C,-Cg reTepoasikuia), HeoOsI3aTeNbHO 3aMemeHHOro ¢ momombio R TTo mMeHbIneii Mepe B
OJIHOM BapHaHTe OCyluecTBleHus onuH u3 RY u R® mpencraeiser coboii Bomopox, a apyroi
npencrasisier codoit C-Cgq (muHeliHbIe W pa3BeTBIieHHbIE) ankmibHble i C-Cq (TUHEITHBIE
WIA Pa3BETBJICHHBbIE) Te€TEPOANKUIbHBIE Tpymmbl. [lo MeHbImeli Mepe B OJHOM BapHaHTE
ocymectiennss R4 u R® kaxupiii He3aBrcuMo BbiOHparoT w3 Bomopona u Ci-Cg ankuna. IMo
MeHbLIEH Mepe B OOHOM BapuaHTe ocyuiectBienus RY u R® kaxnmwiii mpexcrasisier coboil
BOJIOPOX.

[0022] 1o meHblieit Mepe B onHOM BapuanTte ocyectsienus Gpopmyin (I) u (II) Rf u Re
KQXIbIi HE3aBHCHMO BBIOMPAIOT W3 BOAOPONA M TaJOreHOB. B HEKOTOPBIX BapHUaHTax

ocyluecTBieHus, korma X mnpexacrasiser coboi N, Tto Torma Rf m R® kaaplii He3aBUCHMO



npeacTaBisieT co0oH BOAOPOA. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHHs, KOTAa X MPEACTaBIsAeT
coboii CH, to torma Rf u R8 kaxplii HE3aBUCHMO BLIOMPAIOT W3 BOXOPONA M rajioreHoB. I1o
MEHBbLIEH MEPe B OZIHOM BapuaHTe ocyuecTBienus onu u3 R v R& npencrasnsier coboit Bonopon,
a ZIpyrodl BBIOMPAIOT M3 TaJIOTEHOB, TMAPOKCHIIBHBIX TPYIII, [HAHOTPYIMI, aMHIHBIX TPYIIIL,
AMHUHOTPYIIN,  QJKUJIAMHHOTPYNI,  aJKWI(HUPHBIX  TPYII,  AJKWICHHPTOBBIX  IPYIIIL,
LUKJIONPONUIIBHBIX TPYIII, JIMHEHHBIX W PA3BETBICHHBIX AJKWIBHBIX TPYII, HEOOs3aTEIbHO
IPEPHIBAEMBIX C MIOMOLIBI TETEPOATOMOB, H/MJIH HEOOS3aTENbHO 3aMEIIeHHbBIX ¢ MOMOIIbI0 RE.
Mo MeHbIIel Mepe B OOHOM BapuaHTe ocynectsienns R u R& MOryT GbITh Takke 0ObEAUHEHBI C
obpasoBanuem kapboHia. ITo MeHbIleH Mepe B OHOM BapUaHTE OCYIIECTBIEeHHsT ONuH u3 Riu
R& npencrasnsier coboit BOTOPO, a Apyroi BRIOUPAIOT M3 BOIOPOAA, raJIOTeHa, [IHAHOTPYIIT U
anKWwibHBIX rpynm. [1o MeHbluel Mepe B OXHOM BapuaHTe ocyinecteieHuss R u R& kaxmpiii
HE3aBUCHMO BBIOMPAIOT M3 BOAOPOAA U rajoreHoB. Ilo MeHbimell Mepe B OJZHOM BapHaHTE
ocymectsienus R u R& kaxnplii npencrasnsier coOoi BOXOPOI.

[0023] ITo meHbLieit Mmepe B oxHOM Bapuante ocyiuectsienus popmys (I) u (II) RM u R
Kbl HE3aBUCHMO BBIOMPAIOT W3 BOAOPOMAA, HEOOS3aTENbHO 3aMEIICHHBIN ajKuia I
rerepoankuia (Hanpumep, C-Cq ankuna wimu C;-Cy rerepoankuia) u rajoreHon. [1o mMeHbIuei
Mepe B OJIHOM BapUaHTe OCyIuecTBIeHus onuH u3 RP u Ri npencrasiisier coboii Boxopox, a npyrou
BBIOMPAIOT M3 TaJOr€HOB, LIUAHOTPYII, AMHUIHBIX TPYMI, aMHUHOTPYIMI, AJKHJIAMHUHOTPYIII,
ANKWI(UPHBIX TPYMI, AJKWICIHUPTOBBIX TPYII, IHKJIONPONMIBHBIX TPYII, JIUHEHHBIX |
Pa3BeTBIEHHBIX ANKWIbHBIX Tpynn (Hampumep, C;-Cq anKkuiIbHBIX TPYHI), HEOOS3aTEIBHO
NPEPHIBAEMBIX C MOMOIIBID FETEPOATOMOB W/HITH HEOOSI3aTENbHO 3aMENIEHHBIX ¢ TIOMOINbI0 RE.
ITo MeHblIeH Mepe B ONHOM BapuaHTe ocylnecTeieHus onud u3 R! u Rl mpencrasnsier coGoii
BOZIOPOJ, & APYTOil BBIOMPAOT W3 BOAOPOAA, raJiore€Ha, LUAHOTPYMI M aJKWIbHBIX rpynm. [lo
MEHbLIEH Mepe B OIHOM BapuaHTe ocyuiecTsieHus: R u Rl kaxblii HE3aBUCUMO BBHIOHPAIOT M3
BOZIOpOnA U rajioreHoB. 1o MeHbLIel Mepe B OMHOM BapuaHTe ocyuiecTsieHust R! u Rl kaxmbiii
NpPEeACTaBIsIeT COOOM BOJOPO.

[0024] TTo mMenbLieit Mepe B onHOM BapuanTte ocytectienus popmy (I) u (IT) Ri u Rk
Kbl HE3aBUCUMO BBIOMPAIOT W3 BOIOPOJA, HEOOS3aTENIbHO 3aMELICHHOTO aJKWia WU
rerepoankuia (Hampumep, C;-Cy ankuna wim C,-Cg rerepoankuna) u rajoreHoB. [1o MeHbInei
Mepe B OIHOM BapMaHTe OCyIlIecTBIeH s oauH u3 Ri u RX npencrasnsier coboit Bomopon, a apyroi
BBIOMPAIOT W3 TaJIOT€HOB, LHMAHOTPYMI, aMHIHBIX TPYII, AMHUHOTPYIII, AJKWIAMHHOTPYIIIL,
ANKIWI(QUPHBIX TPYII, AJKWJICTUPTOBBIX TPYIII, LUKIONPONMIBHBIX TPYII, JHHEHHBIX U
Pa3BETBIIEHHBIX AJKWIBHBIX I'PYMI, HEOOS3aTEIbHO MPEPHIBAEMBIX C MOMOIIBI T'€TEPOaTOMOB
w/uian HeoOs3aTeNbHO 3aMeIeHHbIX ¢ MoMombp0 R ITo MeHblueii Mepe B OXHOM BapHaHTE
ocymectBienuss oxud 13 Ri u RF mpencrasiser cobGoii Bomopox, a Apyroil BeIOMpAKOT u3
BOZIOPOJIA, TAJIOTe€Ha, IUAHOTPYII U alKWIbHBIX Tpynn (Hanpumep, C,-Cq ankuna). ITo MeHbInei
MepE B OIHOM BapuaHTe OCyInecTBeHus Ri u R KaxbIii HE3aBUCUMO BBIOUPAIOT U3 BOIOPOAA U
ranoreHoB. [1o MeHbIIel Mepe B OHOM BapuaHTe ocynecTBienus Rl u RX kaxbiii npencrasisier

co0oit Bomopo.



[0025] TTo menbInei Mepe B ogHOM BapuanTe ocymmecTtiaerus Gopmyt (1) u (IT) kompio A
BBIOMPAIOT U3 4-13 YJIeHHBIX HUKJIOAIKIIBHBIX U F€TEPOLMKIOATKIIBHBIX IPyIT 1 5-10 djeHHbIX
APUJIBHBIX M TeTepOoapuiIbHbIX TPYII, MPU 3TOM TPYIIbl SBISIOTCS HE3aMEIIEHHbIMU WU
3aMeLIeHb] ¢ MOMOLIBI0 ONHOM rpynmnsl W. I1o MeHbLIel Mepe B OTHOM BapUAHTE OCY LECTBJICHHUS
KOJIBIO A BBIOUPAOT U3 5-10 YIEHHBIX [UKJIOATKUIBHBIX U T€TEPOLMKIOATKMIBHBIX TPYIIT U S-
10 uneHHBIX reTepoapubHBIX TPYII, MPU 3TOM TPYIIbl SABISIOTCA HE3aMELIEHHBIMU WU
3aMeLIeHb] ¢ MOMOLIBI0 ONHOM rpynmnel W. I1o MeHbLIel Mepe B OTHOM BapUAHTE OCY LLECTBJICHHUS
KOJIBIIO A BBIOMPAIOT M3 apOMATHUECKUX U TeTePOAPOMATHUYECKUX TPYIII, TAKUX KaK THA30II,
M30KCA30J1, OKCA30JI, MUPUMUINH, TUPUIUH, (HeHmIT, OeH30KCa301, OeH3UMIIa301, O€H30THA30II,
IIPU 3TOM TPYIIIBI ABJIAIOTCS HE3aMEIIEHHbIMU WJIM 3aMEIlEeHbl C TOMOLIBI0 OAHOHN rpynmbl W.
Tax, Hanpumep, HO NP 3TOM HE OTPAHUYNBAs, KOJIBLIO A MOKET OBITh TaKKe BHIOPAHO U3 IPYIIIL,

NPUBEAECHHBIX B TA0NUIE A:

Tabauma A:
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[0026] B Tabnuue A BONHHUCTAs JUHUS U300pa’kaeT TOYKY MPUCOCAMHEHUS KOJbla A K
ocranbHOM yacTu coequnenus: Gpopmysl (1) unu (II). B HEeKOTOPBIX BapuaHTaX OCYIECTBJICHHUS
dopmyn (I) u (II) xompo A BBIOMpPAIOT W3 5- U O-WIEHHBIX TE€TEPOLMKINYECKUX U
reTepoapoOMaTUYECKUX KOJIEll, 3aMELIEHHBIX C MOMOLIBI0, IO MEHbLIEH Mepe, ONHOMN rpynnbl W,

[0027] Tlo meHblueli Mepe B ogHOM BapuanTte ocyiuectieHus ¢opmyn (I) u (II) W
BBIOMPAIOT U3 BOAOPOa, ranorena, uanorpyii, C,-Cy ankunbabix rpymr, C;-Cg ankum upHbIx
rpyni, 4-7 4IEHHBIX LUKJIOAJIKIIIBHBIX TPYII, S- U O-4JIEHbIX MeTePOLUKIIOANKIIBHBIX TPYI U
6-10 uYNeHHBIX AapWIbHBIX U Te€TePOAPWIBHBIX TPYMI, TPH 5TOM TPYIIBI SIBJSIOTCS
HE3aMEIEHHbIMA UM 3aMELIEHbI C OMOLIBIO, M0 MEHbIIEH Mepe, OqHOM rpynmsl R, koTopbie
MOTYT OBITh OJWHAKOBBIMH WM pPa3JWYHbIMUA. Il0 MeHbluel Mepe B OJHOM BapHaHTE
ocyuectBieHust W BBIOMPAIOT M3 BOIOPOJA, TaJIOr€Ha, LUAHOTPYII, M30MPOMIIBHBIX TPYIIIL,
TPET-Oy THIIbHBIX TPYIII, [HUKJIOOYTHIBHBIX TPYIII, [IUKJIOT€KCAHOBBIX IPYIII, ()EHUIBHBIX TPYIIIT
Y MHZIQ30JIMTUPUAMHIIIBHBIX TPYTIIL, IPH 3TOM TPY B SIBJISTFOTCS] HE3aMELIEHHBIMH HJTH 3aMEI€HbI
C MOMOIIBIO, TIO MeHbIIE Mepe, ofHOM rpymnmbl Rl KOTOpble MOTYT GBITH OMMHAKOBBIMA HJIU
paznmuuabiMH. [Io MeHbIIEH Mepe B OJHOM BapHaHTE OCYINECTBJIEHUs] W TNpencTaBisieT CoOOH
ANIKWIIBHYI0 TPYIINTYy, 3aMELIEHHYI0 C TMOMOMIBI0 Rl SBISFOIIENCS] TajOreHOM, TakKyr Kak
TPUPTOPMETHITLHBIE TPYIIITHI.

[0028] Kak yxe Obuio onpeneneno misi popmyabl (I), R! He3aBucumo BbIOUpaOT M3
HEOONbIINX JUNOQUIBHBIX WM  3JIEKTPOHOAKLENTOPHBIX TPYII, KOTOPBIE MPOSBIISIOT
AKTUBHOCTH Tipu OmoxumudeckoMm uccienoBannu USP30. Tlpumepsl Takux TPy BKIOYAKOT
BOJIOPO, TaJIOTE€H, TMAPOKCHIIbHBIC TPYTIIbI, [TUAHOTPYIIIbI, AMUIHBIE TPYIIIbI, AMUHOTPYIIIIEL,
C1-Cs anxmnbubie rpymnmel, Ci-Cq ankmmdupnaeie rpymnmel, Ci-Cq ankunamusaorpymmsl, Ci-Ce
ankmincnupToBble rpymnsl, Cs;-Cq nukIoankuibHble rpy el rpymmsl S(O), u TpudTopMeTHIIbHBIE
1 TpudTopMeTUIdGUPHBbIE TPy NIkl 110 MeHbIIEH Mepe, B ONHOM BapHaHTE OCyIleCTBIeHus, R!

HE3aBUCHMO BbIOMPAIOT U3 BOJOPOA, TaJIOreHa, anorpynm, aMuaHbix rpymnm, C;-Cq amKuiIbHbIX
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rpymm, Ci-Cg anxmmdupheix rpynmn, Ci-Cq ankunamunorpyn, C;-Cg aNlKUICIUPTOBBIX IPYIIIL,
C;3-Co muxnoankmibHbIX rpynm, groups S(O), u TpupTOPMETUIBHBIX B TPUPTOPMETIIIIGUPHBIX
rpymn. ITo MeHbInel Mepe B OJHOM BapHaHTE OCyIeCTBIeHHs: R! HE3aBHCHMO BHIOMpPAOT W3
BOAOpOAa, ranoreHa, muaHorpynm, amuaHbix rpynn, C-Cg ankunpHbx rpymm, C-Cg
ANKWI(QUPHBIX TPYIIL, TPUPTOPMETHIIBHBIX U TPUYTOPMETHI3PUPHBIX MPYIIIL.

Coenunenns popmydsl (I7)

[0029] B HacTosiieM n300peTeHnH TakKe MpeaocTaBieHbl coequHeHus GpopmyJst (I'):

(I7)

rme V, X, Y, Z, L, R2, RP, RS, R4 Re¢, RP, Rl u xosb1io A BCce omnpenesieHbl BbIIE JUIst
dopmyabl (I”) 1 onucanbl B Kylaccax v noakiaccax ajsi Gopmyist (I”), Kak MO OTAETBHOCTH, TaK U
B KOMOHWHALIWH.

[0030] B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHs B HACTOALIEM M300peTeHHH
npenocrasieHo coenquHenue Gopmysl (I7) mim ero gpapmaneBTHIECKH PHEMIIEMAasi COJIb, TTIe

V Boibuparot u3 xumudeckoi cesizu, C(0) u CRIRE;

X BoiOuparotT 3 N u CR¥;

Y BoibuparoT u3 xumudeckoin cesizu, C(O) u CRIRK,

Z soibupatot u3 C(0) u CRIRK;

L npencrasmsier coboii -(CH»),-;

n npezacrasiser codoit 0, 1, 2 wnum 3,

r7e KaKI0e METHIIEHOBOE 3B€HO B L HeoOs3aTeIbHO 3aMeIeHO ¢ TIOMOIIBIO OTHOTO MJIH
nByx C;-Cg ankuios, u

r7e, €Cliu N TmpencTaBisieT co0oit 2 wim 3, TO TOrna OOHO METHJIEHOBOE 3BEHO B L
HeoO0s3aTeNIbHO 3aMEHEHO Ha TeTepOaToOM, He3aBHCHMO BBIOPAHHBIN M3 a30Ta, KUCIOPOIA U CEPHI,

B KaxxaoM ciydae R2 RP RS R4, Re, Rf Re, R, Rl Ri, Rk u R* He3aBHMCUMO BBIOMPAIOT 13
Bomopoxna, ramoreHa, -OH, -NR,, -CN, nHeoOs3atenpHo 3amemenHoro C,-Cq ankwna wiu
LUKJIOTIPOTIHJIA,

wii Ri u R¥ 0OBbenMHSIOT ¢ aTOMOM yriiepona, K KOTOPOMY OHHM TPHCOEIMHEHBI, C
obOpa3oBanneM Heobs3aTenbHO 3amerneHHOro C3-Cq UUKIOANKWiIa WIH  HeoOs3aTeTbHO
3aMEIEeHHOTO 3-6 YIEHHOTO reTePOIUKIIIIIA, CONepKamero oT 1 10 3 reTepoaToMoOB, BRIOPAHHBIX
U3 a30Ta, KUCJIOPOIa U CephlI,

rae HeoOs3aTeNnbHO 3aMerneHHas rpynma R2, Rb) R, R4, Re, Rf R2 RE Ri Ri| Rk u R*
MOKET OBITh 3aMeIleHa C TIOMOIIBIO OXHOTO Wik Oojiee R1;

koibiio A BeiOHparoT m3 Cy-Ci; mukioankuia, 4-13 YIEHHOTO TeTEePOLMKIIOANKIIIA,

comepskaiero ot 1 10 3 rerepoaToMoB, BHIOPAHHBIX M3 a30Ta, KUCIOpona u cepbl, penmna, Cyg
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apuna 1 5-10 4jeHHOro rerepoapuiia, coaepkamero oT 1 10 3 rerepoaToMoB, BRIOPAHHBIX W3
a30Ta, KUCIIOPOa U Cephl,

r7ie KOO A HeoOsI3aTeIbHO 3aMEIIeHO C MOMOIIBI0 OHOTO min 6ojee W,

kakapii W HesaBucumo BbiOuparoT u3 raynorena, -CN, -C(O)OR, neoOs3aTenbHO
3amerneHHoro C,-Cg ankuia, HeoOs3aTeabHO 3ameleHHOro Cs-Cig HUKII0aIKUIa, Heo0sS3aTEIbHO
3aMelleHHOro 3-10 4aeHHOro reTepoLMKIOANKUIA, colaepskamero or 1 g0 3 rerepoaTtomos,
BBIOPAHHBIX U3 a30Ta, KUCJIOPOJIA U CEPhI, HEOOsI3aTeNIbHO 3aMeleHHOTo (peHma, HeoOs13aTeIbHO
3amemenHoro Cj, apuiaa U HeoOsI3aTeNbHO 3aMelleHHOro 5-10 wieHHOro rerepoapuia,
comepskamiero ot 1 10 3 rerepoaToMOB, BRIOPAHHBIX U3 a30Ta, KUCIOPOa U CEePhI,

r7ie HeoOsI3aTeNbHO 3aMeleHHas rpynmna W MoxkeT ObITh 3aMeleHa ¢ IOMOIIBI0 OJHOTO
wnu 6onee R

kaxabii R! HesaBucuMO BbIOMpArOT u3 okco, rajorena, -OR, -NR,, -CN, -C(O)OR, -
C(O)OCF3;, -C(O)NR;,, -S(O),R’, -S(O),NR,, C;-C¢ anxmia, HEOOSI3aTENIBHO 3aMEIEHHOTO C
nomoteio -OH, Tpudropmeruna n C;-Cgqunknoankmna,

kaxplii R He3aBucumo BriOMparoT u3 Bopopona u C-Cg ankuna; u

kaxnblii R’ HesaBucumo BoiOuparot u3 C;-Cq ankuna.

[0031] B HeKOTOpbIX BapHaHTaX OCYLIECTBJIEHHs B HACTOALIEM H300peTeHHH
npenocrasieHo coenuHenue Gopmysl (I7) mim ero gpapmaneBTHYECKH PHEMIIEMasi COJIb, TTie

V Boibuparot u3 xumudeckoi cesizu, C(0) u CRIRE;

X Boibuparot 3 N u CRX;

Y Boibupatot u3z C(O) u CRIRK,

Z soibupatot u3 C(0) u CRIRK;

L npencrasmsier coboii -(CH»),-;

n npezacrasisieT codoit 0, 1 wmm 2,

e KaXI0e METUJIEHOBOE 3BeHO B L HeoOs13aTeIbHO 3aMerieHo ¢ moMotbio ogHoro C;-Cg
aNKuia, u

rJie, €CJIU N mpeAcTaBisieT coboit 2, TO TOr/Ia OTHO METHIICHOBOE 3BE€HO B L HEoOs3aTeIbHO
3aMEHEHO Ha KUCJIOPO,

B KaxxaoM ciydae R2 RP RS R4, Re, Rf Re, R, R, Ri) Rk u R¥ He3aBHMCUMO BBIOHPAIOT 13
Bogopona, rajoreHa u C;-Cgq ankuna,

koibiio A BeiOuparoT w3 C;3-Cjp uwmkmoankwmna, 3-10 4YJIEHHOrO TeTEPOIUKIIMIIA,
comepxarero ot 1 1o 3 rerepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCJIOPOna U cepsbl, ¢peHmna u 5-10
YJICHHOTO reTepoapuiia, coaepskamiero ot 1 10 3 retepoaToMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cepbl,

i KOJNbIO A HeoOsI3aTeIbHO 3aMEIIeHO C MOMOIIBI0 OHOTO min 6ojee W,

Kakabpiid W He3aBHCHMO BBIOMPArOT u3 rayioreHa, -OR, -CN, HeoOs13aTeIbHO 3aMeIEHHOTO
C,-C¢ ankuna, HeoOs13aTeNbHO 3aMeleHHOro C3-C g LUKI0aNKuIa, HEO0SI3aTEIbHO 3aMEILIEHHOTO
3-10 uneHHOrO reTepoLMKIIIIa, conepskamero ot 1 1o 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta,

KHCJIOPOJIa U Cepbl, HeOOs3aTeIbHO 3aMeIeHHOTO ()eHMIa U HeoOs3aTeNIbHO 3aMelIeHHOro 5-10
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YJIEHHOTO TeTepOapuiIa, CoAep Kaiero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAa
U CEpHI,

rre HeoOs3aTeNbHO 3aMeIeHHbIH rpynna W MOKeT ObITh 3aMeleHa ¢ IOMOIIBIO OJJHOTO
unn 6onee R

kaxabiid Rl HezaBrcumo BeIOMparoT u3 rajorena, -OR, -CN, -NO,, C;-Cg4 ankuna, C;-Cq
ranoreankmna, -(CHp)y(Cs-Croumknoankun), -(CHp)n(3-10 uneHHBIH  reTepOLMKINI),
comepxamero or 1 mo 3 rerepoaToMoB, BBIOPAHHBIX M3 a30Ta, KHUCJIOPOAA M CEpbl), U -
(CH;)m(Coapun);

kaxabii R HezaBucumo BeiOuparoT u3 Bonopona, C,-Cg ankuna, C,-Cq rajoreHankmia u
benuna; u

KaXIbIii M HE3aBUCUMO MpeAcTaBisieT codoi 0 miu 1.

[0032] B HeKOTOpPbIX BapHAHTAX OCYINECTBJEHHS B HACTOSIEM M300peTeHUN
npenocTaBieHo coequHenue Gopmysl (I') wnm ero papmaleBTHUECKH PHEMIIEMast COJIb, Iie:

V BoibuparoT u3 xumudeckoi ceszu, C(0) u CRIRE;

X soiOupatot u3 N u CRX;

Y soibuparor uz C(O) u CRIRK;

Z soibupator u3 C(0) u CRIRK;

L npencrasnsiet coboii -(CHy),-;

n npencrasisieT coboii 0,

R@ BeIOUparoT U3 Bopopona, rajoreHa u C,-Cg ankuna,

Rb Re, R4, Re, Rf, Re, RM Ri) Ri, Rk u R¥ kasapiii mpencrasisieT co0oii BOOOPOL,

KobO A mpezcraBisier coboi 5-10 uneHHBIH retepoapui, copepskammii oT 1 1o 3
reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOPOIA U CEPBI,

i€ KOJIbIIO0 A He00s3aTeIbHO 3aMELIEHO ¢ TOMOIIBIO OHOTO Hin Oosee W,

Kakabii W HE3aBHCHMO BBIOMPAIOT M3 rajioreHa, Heobs3aTenbHO 3amerneHHoro Ci-Cg
ajKuia, HeoOs13aTenbHO 3aMeleHHOro C;3-C HUKIIOAIKIIA, He00s13aTENbHO 3aMeIEeHHOro 3-10
YJIEHHOTO TeTePOLUKIIIA, coaepikamero oT | 1o 3 rerepoaroMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOJIa U CEpbl, U HEOOsI3aTeIbHO 3aMeIeHHOTo (peHma,

r7ie HeoOs3aTeNIbHO 3aMeleHHast rpynna W MoKeT ObITh 3aMelIeHa ¢ IIOMOLIBIO OJJHOTO
unu 6onee R

kaxkeii Rl HesaBucumo Beibupator usz ramorena, -OR, -CN, -(CH,)yu(3-10 uneHHblit
reTePOLMKIINI), Coep Kaiuii oT 1 10 3 reTepoaToMoB, BEHIOPAHHBIX U3 a30Ta, KUCJIOPOJIA U CEPBI),
1 -(CHy)n(Ceapmum),

Kaxblid R npencrasnsier coboii peHm;, u

KaXIbI m MpencTaBisieT codoit 1.

[0033] B HeKkoTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM HM300pETeHUN
npenocTaBieHo coenrHeHue Gopmysl (I') wam ero gpapManeBTHUECKH MpUEMIIEMasi COJIb, TTie:

V Beibupatot u3z C(0) u CRRE;

X npeacrasisiet codoit N;

Y mpencrasisier coboit C(O);
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Z soibuparot u3z C(0) u CRIRK;

L nmpencrasmnsier coboii -(CH»),-;

n mpeacrasiisieT codoii 0

R? mpencrassier coboit Bomopon;

RP, R¢, R4, Re, Rf Re, RE Ri Ri, RK u R* kakapiii mpencrasisieT co0oi BOMOPOL,

KOJBIO A TpencraBisieT coOOW S-ujeHHBIH Trerepoapwi, conmepkamuii or 1 mo 3
reTepoaTOMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOPOAA U CEepBl,

r1e KoJbLo A HeoOs3aTeIbHO 3aMEeLIeHO ¢ TIOMOIIBI0 OXHOTO Mk Oojee W,

Kakabpli W HE3aBHCHMO BBIOUPAIOT M3 rajioreHa, Heobs3atenbHO 3amemmeHHoro Ci-Cg
ankuia, Heobs3aTenbHO 3aMereHHOro C;-Cpg HUKIoaKiia, HeoOs3aTeIbHO 3aMerieHHoro 3-10
YJICHHOTO TeTEePOLMKIIIIA, cofeprammero or 1 10 3 rerepoaToMoB, BbIOPAaHHBIX W3 a30Ta,
KHCJIOPOJIa U CEpbl, U HeOOsI3aTeNbHO 3aMeleHHOTO (peHma,

rae HeoOs3aTesbHO 3aMeleHHas rpynna W MoxeT ObITh 3aMelleHa ¢ OMOLIBIO OTHOTO
wn 6onee R

kaxbii R! He3aBucumo BIOUparoT u3 rajorena, -OR, -CN u -(CH,),(Cgapun);

kaxaeiil R mpencrasnser cobol penm; u

Kbl m npencrasisier codo 1.

[0034] B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHs B HACTOALIEM H300peTeHHH
npenocTaBneHbl coeauneHus popmynst (I'-a):

Konsuo L—N N
A

O R? N

win ux (papmaneBTudecku npuemiemble conu, rae L, R? u xombpio A Bce onpeneseHsl
Bbimie Uit opmyasl (I’) u ommcansl B kiaccax W moaknaccax st ¢popmyiel (I), xak mo
OTHENIbHOCTH, TaK U B KOMOHMHAIIHH.

[0035] B HekoTOpbIX BapHaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN
npenocTaBlieHbl coenunenus popmysl (I’-b):

Rx
Konwsuo L—N
A

O R? N

A\

N (17

win ux papmareBTrdecku npuemiembie coid, rae L, R3 RX u xonbio A Bce onpeneneHbl
Bbime Uit dopmyasl (I’) m ommcanel B kiaccax W mopknaccax st ¢popmyael (I), xak mo

OTACIBHOCTHU, TaK U B KOM6I/IHaLII/II/I.
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[0036] B HeKkOTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

MpenoCTaBlieHbl coenuaenus hopmybl (I'-¢):

M\ @)
Konsuo L—N N 4@
VL
R® N
A\

N (1r-¢)

win ux QapmaueBTHYecku mpuemsiembie conu, rae L, R? u xombiio A Bce ornpenesneHsl
Bbiie 1 dopmyasl (I’) m ommcansl B kiaccax W mopaknaccax st ¢popmyael (I”), xak mo
OTAEIBHOCTH, TAK U B KOMOMHALINH.

[0037] B HeKOTOpPbIX BapHaHTaX OCYINECTBJIEHUS B HACTOSIEM M300peTeHUN

npeniararoTcs coenuHenust popmysl (I'-d):

—\ O
Konenio L—N N
A
O R? N\
N
N (1-q)

Wi ux (apmaneBTrdecku mpuemsiembie conu, rae L, R? u konbiio A Bce ornpezneeHbl
Bbimie it opmyasl (I’) u ommcansl B kiaccax W moaknaccax st ¢popmyiel (I), xak mo
OTAEIbHOCTH, TaK U B KOMOMHALIUH.

[0038] B HekOTOpBIX BapuaHTaX OCYLIECTBJIEHUS B HACTOSLIEM H300pETeHHU

MpenoCTaBlieHbl coenuuenus hopmybl (I'-€):

Koneuo L—N N

VR

Wi ux papmaueBTHYecku mpuemiiembie conu, rae L, R? u konbio A Bce omnpeznesieHsbl
Bbimie it dopmyasl (I’) u ommcansl B kiaccax W mopknaccax st ¢popmyael (I), xak mo
OTAEIbHOCTH, TaK U B KOMOMHALIUH.

[0039] B HekoTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

npenocTasieHbl coequaeHus popmynsl (I-f):



16

RX
Konbio L—N
A
R2 N\
N
N (17-1)

win ux papmareBTudecku npuemiemsie coid, rae L, R3 RX u konbuo A Bce onpeneneHbl
Bbime 1 ¢dopmyasl (I’) u ommcansl B kiaccax W moaknaccax st ¢popmyael (I), xak mo
OTAENBbHOCTH, TaK U B KOMOMHALHH.

[0040] B HeKOTOpPbIX BapHAaHTAX OCYINECTBJEHUS B HACTOSIEM M300pETeHUN

npeaocTaBieHbl coequHenus Gpopmysl (I'-g):

KonsLo
2 L\ RX

(I"-q)

WM UX (papMarieBTHYeCKH mpuemiemblie cony, rae L, R?, R u konbIo A Bce onpenesieHsbl
Bbimie i opmyasl (I’) u omucansl B kiaccax W moaknaccax st ¢popmyael (I”), xak mo
OTIENIbHOCTH, TaK U B KOMOHMHALIHH.

[0041] B HeKOTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM HM300pETEHUN

npenocTaBiieHbl coenunenus popmybl (I’-h):

Konsuo
A L ~ RX*
N
R? N\
N
N (1r-n)

win ux papmaneBTudecku npuemiiembie coid, rae L, R? R¥ u konbio A Bce onpeneneHbl
Bbimie it dopmyasl (I’) u ommcansl B kiaccax W mopknaccax st ¢popmyael (I), xak mo
OTHENbHOCTH, TaK U B KOMOMHALIHH.

[0042] B HeKOTOpPbIX BapHAaHTaX OCYINECTBJIEHUS B HACTOSIIEM H300pETeHUN

MpenocTaBlieHbl coenunenus popmysl (117):



\ Re
Y
R %N R
RP Rc\\
N (o)

WM U3 (papManieBTHYecku npuemiemsie conu, tne V, X, Y, Z, R3 RP, R¢, R4 R¢, Rl Riu
KOJBIO A BCe ompezenieHbl Boilie st popmyiibl (I') 1 onmucaHsl B Kjlaccax M MOAKIACCAX IS
dbopmysl (I”), Kak MO OTAENIBHOCTH, TaK U B KOMOMHALIH.

[0043] B HeEKOTOpPHIX BapHAHTAX OCYINECTBJEHUS B HACTOSIIEM M300peTeHUN

npenocTasiieHsl coenunenus popmysl (II-a):

Koneuo N N

N (1717-3)

WM ux (hapMaLeBTHUECKU MpHeMiieMble coiu, rae R? u konbuo A oba onpeneneHs! s
dopmyasl (I”) 1 onucanbl B Kilaccax v noakiaccax ajst Gopmyisl (I”), Kak MO OTAETBHOCTH, TaK U
B KOMOWHALIWH.

[0044] B HeKOTOpPbIX BapHAHTAX OCYINECTBJEHUS B HACTOSIIEM HM300pETeHUN
npenocTaBiieHbl coenunenus popmynl (II-b):

R
Konero N
A

O R? “—N

A\

N (117-p)

win ux (apMaleBTHYeCKH NpuemiemMbie conu, rae R3, R* u konbuo A Bce BMecTe
onpenenensl 1t popmyiibl (I') 1 ommcaHbl B Kj1accax u nmonknaccax jist popmysl (I), kak mo
OTAEIbHOCTH, TaK U B KOMOMHALIUH.

[0045] B HeKoTOpbIX BapHaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

penocTaBlieHbl coenunenus popmysl (II'-c):
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0
Koneuo
Sa0g
R2 N\
W
N (117-¢)

WM ux (papMaLeBTHUECKU MpHeMiieMble coii, rae R? u konbLo A oba onpeneneHs! s
dopmysl (I”) 1 onucanb! B kitaccax 1 noakiaccax aist popmyiisl (1), Kak Mo OTAETBHOCTH, TaK U
B KOMOMHALIHH.

[0046] B HeKOTOpPHIX BapHAHTAX OCYINECTBJEHUS B HACTOSIEM M300peTeHUn
npenocrasiieHsl coenunenus popmysl (1I'-d):

. —\ O
ONBLOL N N

A
\

N (117-4q)

Wi ux (papManeBTH4YeCKu mpuemiiemMble cony, rae R? u xonpuo A o6a onpenenaeHs! s
dopmyasl (I”) 1 onucanbl B Kylaccax v noakiaccax ajsi Gopmyisl (I”), Kak MO OTAETBHOCTH, TaK U
B KOMOWHALIWH.

[0047] B HeKOTOpPbIX BapHAHTAX OCYINECTBJEHUS B HACTOSIIEM HM300pETeHUN

penocTaBiieHbl coenunenus popmynl (II'-e):

Kone1io N N

-

AN
\N (11’ -e)

WM uX (papMaLeBTHUECKH MpHeMiieMble coii, rae R? u konbo A oba onpeneneHs! s
¢dopmyasl (I”) 1 onucanbl B Kilaccax v noakiaccax aist popmyiel (I7), Kak MO OTAETBHOCTH, TaK U
B KOMOWHAIINH.

[0048] B HeKOTOpPbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

npenocrasiieHsl coenunenus popmysl (II-f):
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(IT’'-1)

win ux (apmaneBTUYeCKU npuemiiemblie conu, rae R RX u kombio A Bce BMecTe
onpexneneHsl 1t popmyibl (I') u ommcaHbl B kKjlaccax u monkiaccax st popmysl (I'), kak mo
OTAEIBHOCTH, TAK U B KOMOMHALIUH.

[0049] B HeKOTOpPHIX BapHAHTAX OCYINECTBJIEHUS B HACTOSIEM M300peTeHUn

npenocTaBieHbl coeauHenus Gpopmynsl (II°-g):

Konb1iio

(IT’ -g)

Wi ux (papManeBTHYECKH MNpuemieMmble coju, rae R?, RX u kombio A Bce BMeCTe
onpenenenbl 1t popmyiibl (I”) 1 ommcaHbl B Kjiaccax v nmoakiaccax mist popmysl (I7), kak mo
OTHENIbHOCTH, TaK U B KOMOHMHALIHH.

[0050] B HeKOTOpbIX BapHAHTAX OCYINECTBJEHUS B HACTOSINEM H300pETEHUN

npenocTaBiieHbl coenunenus popmynl (117-h):

Konewo
A

Rx

R? “—N

A\

N (117-n)

win ux (apmaueBTUYeCKH mpuemiiemblie conu, rae R RX u kombio A Bce BMecTe
onpenenensl 1t popmyiibl (I”) u ommcaHbl B Kjaccax u nmonkiaccax mist ¢popmysl (I'), kak mo
OTAEIbHOCTH, TAK U B KOMOMHALIH.

[0051] B HekoTOpbIX BapHaHTaX OCYINECTBJEHUS B HACTOSIIEM H300peTeHUN

npenocTaBiieHbl coenunenus popmy sl (111):



R? %N R°
b
R” R®\\
N (TTT)

v ux papmaneBTHyecku npuemiemsie coau, rae V, X, Y, Z, R2 Rb R¢ R4 R, R, Riu
W Bce onpenenens Boitne aist opmysisl (I') 1 onucaHsl B KJ1accax U MOAKIAccax st opMyJIbI
(I’), kak 1o OTAENBHOCTH, TAaK U B KOMOMHALIUY.

[0052] B HeKOTOpPbIX BapHAHTAX OCYINECTBJIEHUS B HACTOSIEM M300peTeHUN

npenocrasiieHsl coenunenus popmysl (I11-a):

N/
e >N N
" Jah

A\

N (III-a)

WM ux (apMaLeBTHUECKU TpuemiieMble cou, rae R? u W Bce ompeneneHsl BbIIe Iis
dopmyasl (I”) 1 onucanbl B Kylaccax v noakiaccax ajsi popmyisl (I), Kak MO OTAETBPHOCTH, TaK U
B KOMOWHAILINH.

[0053] B HeKOTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

npenocTasiieHsl coenunenus popmysl (I11-b):

N
Wizt S\>—N
O R® N

A\

N (ITI-b)

Rx

WM uX (hapManeBTH4eCKH mpuemiiembie cony, rae R? RX u W Bce onpenenens! BbIle s
¢dopmysl (I”) 1 onmcanbl B Ki1accax v noakiaccax aisi popmyiel (1), Kak MO OTAETBHOCTH, TaK U
B KOMOWHAIINH.

[0054] B HekOoTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

npenocTaBiieHbl coenunenus popmysl (I1-c):
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N/
wzt S\>—N N

N (1r1-¢)

WM ux (apMaLeBTHUECKH puemiiemMble coiy, rae R? u W Bce onpeneneHs! Bble s
dopmysl (I”) 1 onucanb! B kitaccax 1 noakiaccax aist popmyiisl (1), kKak Mo OTAETBHOCTH, TaK U
B KOMOMHALIUH.

[0055] B HekoTOpbIX BapHaHTaX OCYINECTBJIEHUS B HACTOSIEM M300peTeHUn

npenocTaBiieHsl coenunenus popmysl (IV):

RN
RI
HN-N, -V,
N  X-Z ge
Y d
(W)4.2 R —N R

RP Rc\\
N (v

un ux papmaneBTHdecku npuemiemsie coa, rae V, X, Y, Z, R2 Rb R¢ R4 R, Rh Riu
W Bce onpenenens Boiie st Gopmysibl (I7) 1 onucaHsl B KJ1accax U MOAKIaccax st GopmyJibl
(I’), kak Mo OTAENBbHOCTH, TAK U B KOMOMHALIUY.

[0056] B HeKOTOpbIX BapHAHTAX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUU

MPENOCTABIICHbI COETUHEHHSI (1)OpMy.]IbI (IV-a)‘

(W)1-2 Om

\\
N (Iv-a)

WM ux (apMaLeBTHUECKH MpuemiieMble coid, rae R? u W Bce ompeneneHsl BbIIe 1is
¢dopmysl (I”) 1 onucansb! B Kilaccax v noakiaccax aist popmyiel (1), Kak MO OTAETBPHOCTH, TaK U
B KOMOWHAIINH.

[0057] B HeKOTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN

penocTaBiieHbl coenunenus popmyisl (IV-b):
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-N
HN-

(W)i2 O R? “—N

A\

N (v

WM UX (papmManeBTH4ecKu npuemiemslie cony, rae R? R¥ u W Bce onpenenens! BbIle s
dopmysl (I”) 1 onucansbl B kitaccax 1 noakiaccax aist popmyiisl (I”), Kak Mo OTAETBHOCTH, TaK U
B KOMOMHALINH.

[0058] B HeEKOTOpPbIX BapHAaHTAX OCYINECTBJEHHS B HACTOSIEM M300peTeHUn

npenocTasiieHsl coenunenus popmysl (IV-c):

~N T\
HN
>—N N

(W)1.2 \mN
AN

N (IV-¢)

O

i ux (papmaneBTudecku npuemiemsle cony, rae R? mw W Bce onpeneneHs! BbIIIe JUIs
dopmyasl (I”) 1 onucanbl B KJlaccax v noakiaccax ajsi popmyisl (I), Kak MO OTAETBPHOCTH, TaK U
B KOMOHWHAILIWH.

[0059] B HekoTopbix BapmaHTax ocymectsienus ¢popmyn (I), ('), (1) u (IV) V
BbIOUparoT u3 xumudeckoit cesizu, C(O) u CR'RE. B HEKOTOPBIX BapuUaHTaX OCYINECTBIEHUs V
npencTaBisieT CcoOOH XMMUYECKYH) CBsi3b. B HEKOTOpBIX BapuUaHTaX OCYLIECTBJIEHUs V
npexacrasisier codbori C(O). B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHUs V TMpPEACTaBIsieT COOOH
CRIR2. B HEKOTOPBIX BapUAHTAX OCyIIECTBIEHUs V mpencTassier coboit CH,.

[0060] B nekoTopbix BapmaHTax ocymectsieHust ¢popmyn (I), ('), (D) u (IV) X
BbIOMparoT 13 N u CRX. B HEKOTOPBIX BapuUaHTaX OCYIIECTBIICHUS X mpencTtasiser codoit N. B
HEKOTOPBIX BapHUaHTax ocylecTBieHus X npencrasisieT coboii CRX. B HEKOTOpPBIX BapuUaHTax
ocyuiectByienus: X npexacrasisier codoit CH.

[0061] B nekoTtopeIx BapmanTax ocymectsieHust ¢popmyn (I), ('), (D) u (IV) Y
BbIOUparoT u3 xumudeckoit cesizu, C(0) u CRIRK. B HEKOTOpBIX BapuHaHTaX OCYINECTBIECHHS Y
NPEACTaBIsieT COOOH XHUMHYECKYHO CBs3b. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS Y
npexncrasisier cobori C(O). B HEKOTOpBIX BapHaHTax OCYLIECTBICHUs Y MPEACTaBIsiET COOOH
CRIRK. B HeKOTOpBIX BapuaHTax ocyulecTsieHust Y npencrasisieT coboit CH,.

[0062] B nekortopeix BapuaHTax ocymectsienus ¢opmyn (), (IU'), (IID) u (IV) Z
BoiOuparoT 13 C(O) u CRIRK. B HEKOTOPBIX BapHaHTaX OCYILIECTBJIEHUS Z TPEACTABISET COOOM
C(0). B HexkoTOpBIX BapMaHTax ocyluecTBienus Z npencrasisier coboii CRIRE. B HekoTophIx

BapHAHTaxX OCYyLIeCTBIeHHs Z npenacTtanisier coboit CHy.
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[0063] B HexoTopbIx BapuaHTax ocyuectsienus popmyn (I), (I'-a), (I’-b), (I'-¢), (I’-d),
(I-e), (I’-f), (I’-g), (I’-h), (IIT) u (IV) L npexncrasnsier codoii -(CH,),-. B HekoTOpBIX BapraHTax
OCYILECTBJICHUS K&K0€ METHIIEHOBOE 3BEHO B L HE0Os3aTeNbHO 3aMELIEHO C TIOMOLIBIO OTHOTO
i 1ByX C1-Cg ankuiioB. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHS KAKIOE METHICHOBOE 3BEHO
B L HeoOs13aTepHO 3aMeIIeHO C MOMOIIBI0 METHIA. B HEKOTOPBIX BapHaHTax OCYINECTBICHHUS
OJJHO METUJIEHOBOE 3B€HO B L Heo0s3aTesNbHO 3aMEIeHO C MOMOIIBI0 MeTHiIa. B HEKOTOphIX
BapuaHtax ocymectsienusi L Beiouparor us -(CHy)y-, -CH,-, -CH,CH,-, -CH,CH(CHj3)- u -
CH,CH(CH;3)O-. QOueBumno, uyto L mpencrasisier coOOl KOBaJIEHTHYIO CBsi3b, Korma L
npencrasisier codoii - (CHy)o-.

[0064] B nHexkoTopbIx BapuaHTax ocyiuectsieHuss L mnpencrasnser coboit -CH,-. B
HEKOTOPBIX BapuaHTax ocyuecTtsienus L mnpencrasmsier coboii -CH,CH,-. B HekoTopbix
BapuaHTax ocyiectsieHus: L npencrasisier coboii -CH,CH(CHj3)-. B HekoTopbIX BapuaHTax
ocymectsyieHus: L npencrasnsier coboii -CH,CH(CH;)O-.

[0065] B HexoTopeix BapuaHTax ocyuectsieHus popmya (I'), (I'-a), (I'-b), (I'-c), (I’-d),
(I’-e), (I'-f), (I’-g), (I’-h), (II) u (IV) n mpexacraBnsier coboii 0. B HEKOTOpBIX BapuUaHTax
OCYLIECTBJIEHUs KOTJa N MPencTaBisieT coOoit 0, KOabLO A NMPUCOEAUHEHO 4Yepe3 YIIIePOIHbIH
atoM. B HeKOTOpbIX BapuaHTaxX OCYIIECTBJICHHUS n mpencrasBiser coboi 1. B HekoTopbix
BapUAHTAX OCYIIECTBIICHHS N MPEACTaBiseT OO0 2. B HEKOTOPBIX BApHAHTAX OCYINECTBICHHUS N
npexcTasisieT co0oi 3. B HEKOTOPBIX BapHaHTAX OCYIIECTBJIEHHs, KOT/IAa N MPEACTABIAET COOO0M
2 uiu 3, OTHO METHJIEHOBOE 3B€HO B L HE0Os3aTeIbHO 3aMEHEHO Ha T€TepOaToOM, BHIOPAHHBIN U3
a30Ta, KUCJIOpOoJa U Cepbl. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJIEHHs, KOTAA N IMPEACTaBISET
co0oli 2, OJHO METUJIEHOBOE 3B€HO B L Heo0s3aTeIbHO 3aMEHEHO Ha T'eTepoaToM, BbIOPAHHBIH U3
a30Ta, KUCJIOpoJa U Cepbl. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJIEHHs, KOTAA N MPEACTAaBISET
co0oli 2, 0OTHO METUJICHOBOE 3B€HO B L He00s3aTeNbHO 3aMEHEHO Ha KUCIOPO.

[0066] B HexoTopbIx BapuaHTax ocyectsieHus Gopmyi (I'), (II'), (II) u (IV) B kaxxnom
cioyqae R2 RP, R¢, R4 Re, Rf R RP Ri Ri, RX u R He3aBHCHMMO BBIOMPAIOT M3 BOIOPOIA,
raoreHa, -OR, -NR,, -CN, -SR, nHeoOs3arenpHo 3amemnenHoro C;-Cgq ammdarmueckoro
coennHeHus, HeoOs3arenbHO 3amemeHHOro C;-Cq LUKIIOANKWIAa WM HEeoOs3aTeNIbHO
3aMEIEeHHOTO 3-0 YJIEHHOTO IeTePOLIMKIINIIA, COAEPIKaIIero oT 1 10 3 reTepoaTOMOB, BEIOPAHHBIX
U3 a3ota, kuciaopona u cepsl, uianu RP u RC, unu RY 1 R, unu R u Re, unu RP u Ri) um Ri u RK,
WK UX KOMOHMHAIMIO OOBEIUHSIOT C aTOMOM YIJIEpOsa, K KOTOPOMY OHH TMPHUCOEIUHEHBI, C
oOpa3oBaHneM HeobOs3aTenbHO 3amerneHHOro C3;-Cq UUKIOANKWiIa WIH HeoOs13aTeTbHO
3aMEIEHHOTO 3-0 YJIEHHOTO IreTePOLIMKIINIIA, COAEPIKaIlero oT 1 10 3 reTepoaToMOB, BEIOPAHHBIX
U3 a30Ta, KUCJIOPOIa U Cepbl, IIe HeobsA3aTenbHO 3amenienHas rpynna R2, RP, Re R4 Re, Rf R,
R, Ri Ri, R¥ 1 RX MoxkeT GBITh 3aMeLIEHa ¢ TOMOLIBIO OMHOro uiu 6onee R,

[0067] B HexoTopbIx BapuaHTax ocyectsieHus popmyn (I'), (II'), (II) u (IV) B kaxxnom
cnyqae R2 RP, R¢, R4, Re, Rf R RP Ri Ri, RX u R He3aBHCHMMO BBIOMPAIOT M3 BOIOPOIA,
ramoreHa, -OR, -NR,, -CN, -SR, neoOs3arenpHo 3amemenHoro C;-Cq ammdarmueckoro
coennHeHus, Heobs3arenbHO 3amemeHHOro C;-Cq LUKIOANKWiIa WM HeoOs3aTeNbHO

3aMELIEHHOT0 3-6 YJICHHOTO reTePOLMKIINIIA, COIepIKaIero oT 1 10 3 rerepoaTOMOB, BBIOPAHHBIX
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W3 a30Ta, KMUCJIOPOIa U CepbI, IIe HeobsA3aTeNbHO 3amenienHas rpymnmna R2, RP, Re, R4 Re, Rf R,
R Ri R RK 1 RX MoxeT GbITh 3aMeLIEHa ¢ TOMOLIBIO OMHOro uin 6onee R,

[0068] B HexoTopsix BapuaHTax ocymectsieHus Gopmyn (1), (IT), (IIT) u (IV) B kaxxaom
cnyqae R2 RP, R¢, R4, Re, Rf R& RP Ri Ri, RX u R* He3aBuCHMMO BBIOMpAIOT M3 BOIOPOIA,
rayoreHa, -OH, -NR,, -CN, neobszarenvHo 3amemeHHoro Ci-Cg ankuna wiu nukionpornmia. B
HEKOTOPBIX BAPMAHTAX OCYINECTBJIEHHS B KaxoM ciydae R2 RP R R4, Re, Rf Rg Rl Ri Ri, Rk
u R* HezaBrcuMO BRIOMparOT U3 Bonopoxa, rajoreHa u Ci-Cq ankuna. B HEKOTOPBIX BapHaHTax
ocyecTsienus R? BeiOuparoT u3 Bogopona, rajorena u C;-Cq ankuna, u RP, R¢, R4, R¢, Rf R,
Rh Ry Ri; RX u RX kaxneiii mpexncraBisier coboit Bomopon. B HEKOTOpBIX BapuaHTax
ocymectsienus R RP, RS R4 Re Rf Re RE RI Ri RF u RX kaxnaplii mpeacrasiseT coboi
BOZOPOA.

[0069] B HexoTopbIx BapuanTax ocyuectsienus popmyn (I), (I’-a), (I’-b), (I'-¢), (I’-d),
(I-e), (I’-), (’-g), (I’-h), (A7), (II’-a), (II’-b), (II’-c), (II’-d), (I’-e), (IT’-f), (IT’-g), (I’-h), (III),
(II-a), (I1I-b), (II-¢), (IV), (IV-a), (IV-b) u (IV-c) R? npencrasnsier coGoii BOAOPOA, raJIOTeH, -
OR, -NR,, -CN, -SR, HeoOsizatenbHo 3amemeHHbiii C;-Cq ammpaTtuueckoe COeIUHEHHE,
Heo0s13aTenbHO 3amelieHHbINH Cs-Cg LIUKIIOANKUI WIH HEOOSI3aTENIbHO 3aMELIEHHBIN 3-6 YJIEHHBIH
reTepOLIMKIINII, COAepsKaIuii oT 1 10 3 reTepoaToMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOAA U CEpPBbI,
rae HeoOsI3aTeNbHO 3aMeLIEHHbIM R? MOsKeT OBbITh 3aMeIleH C MOMOIIbIO OxHOro min 6osee R B
HEKOTOPBIX BapHaHTax ocyliecTBiaeHus: R? BbIOMparoT u3 Bogopona, rajorexa, -OH, -NR,, -CN,
HeoOs3aTenbHO 3amenieHHOro C;-Cq ankuia Wid LUKJIONpOnuia. B HEKOTOpBIX BapuUaHTax
ocyuiecTBieHus1 R? BpiOuparoT usz Bogopona, rajoreHa u C,-Cq ankuia. B HEKOTOPBIX BapHaHTAX
ocyuiecTBieHus: R? BbIOMparOT H3 BOAOpPOAAa U rajioreHa. B  HEKOTOPBIX BapHaHTAX
ocyuiectBiieHus: R? npencrapinser codoii Bonopoa. B HEKOTOpBIX BapraHTax ocyliecTBieHus: R?
npencrasisieT coOol rajjoreH. B HEKOTOPBIX BapuaHTax ocyIuecTBieHus R? mpencrassier codoi
¢Top. B HekoTophIx BapmaHTax ocymecTtieHust R? mpexncrasisier coboit Ci-Cq ankmin. B
HEKOTOPBIX BApUAHTAX OCYLIECTBJICHUS R? mpencrasisier cOOOH METHII.

[0070] B HekoTopbIx BapuanTtax ocyuectsienus popmy (I'), (IT), (IIT) u (IV) RP u R¢
KOKIbIA HE3aBUCUMO BBIOUPAIOT U3 Bomopona, ramoreHa, -OR, -NR,, -CN, -SR, HeobOsi3aTenbHO
3amemennoro C,-C¢ amudarudeckoro coennHeHus, HeobOs3aTenbHO 3amerneHHOro C;-Cg
LUKJIOAJTKUJIA WJTH HEOOS3aTeNIbHO 3aMELIEHHOTO 3-6 YJIEHHOTO reTePOIUKJINIIA, CONEPIKAIIETO OT
1 10 3 rerepoaToMoB, BHIOPAHHBIX M3 a30Ta, KUCIopona u cepbl, Wi RP u RS oObenuusioT ¢
aTOMOM yTJiepoAa, K KOTOPOMY OHHU TPHUCOEIUHEHBI, ¢ OOpa3oBaHHEM HEOOsI3aTEIBHO
3amemeHHoro C;-Cg 1UKJIOANIKWIa WM HEoOs3aTeNIbHO 3aMEIIeHHOTrO 3-6  HJIEHHOTO
reTepOLHKIIMIA, COAepKamero ot 1 10 3 reTepoaToMOB, BEIOPAHHBIX U3 a30Ta, KHCJIOPOJA U CEPHI,
rae HeoOs13aTeNbHO 3amelneHHast rpyna RP 1 RS MoskeT ObITh 3aMeleHa ¢ IOMOIIBIO OIHOTO MU
bomee R,

[0071] B mekoTopbix Bapuantax ocyectsienus popmy (I'), (IT), (IIT) u (IV) R® u R°
KOKIBIA HE3aBUCUMO BBIOUPAIOT U3 Bopopona, ramoreHa, -OR, -NR,, -CN, -SR, Heobsi3aTenbHO
3amemenHoro C-Cq amudarudeckoro coenuHeHus, HeobOs3aTenbHO 3amerneHHoro C;-Cg

MUKJIOaJIKHJIa UIH HE00s13aTEILHO 3aMeIIeHHOr0 3-6 YJIEHHOTO reTepouuKIiniIa, COACPXKamMeEro OT
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1 10 3 reTepoaToMOB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAA U CEPBI, I7ie HeoOsI3aTeIbHO 3aMeIeHHAs
rpymna RP u R mosker ObITh 3aMelneHa ¢ MOMOLIBIO oxHOro wiu Gonee Rl B HEKOTOpBIX
BapuaHTtax ocyuectsieHuss R® u RS o0benuHsOT ¢ aroMOM yrjiepona, K KOTOPOMY OHHU
NPUCOEIUHEHbI, ¢ oOpa3oBaHMeM HeoOs3aTenpHO 3amerneHHoro C;-Cg muKoankwia Win
HeoOs3aTeNIbHO 3aMEIEHHOro 3-0 UJIEHHOrO TeTepOLUKINIa, coaepxkamero ot 1 mo 3
reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KUCIOPOZA U CEPBL.

[0072] B mekoTopbix Bapuanrtax ocyuectsienust popmy (I'), (IT), (IIT) u (IV) R® u R°
KOKIBbIA HE3aBUCHMO BbIOMparOT u3 Bopopona, rajoreHa, -OH, -NR,, -CN, Heobsi3aTenbHO
samereHHOro C-Cq aJikuiia Wik HUKJIONpomniia. B HEKOTOPBIX BapHaHTax ocyuiecTsieHus: RP u
R® xaxnprii He3aBUCUMO BbIOMparOT w3 Bogopona, rajoreHa u Ci-Cq ankuia. B HekoToOpbIx
BapuaHTax ocymectsieHuss R® u RE kaxnpiii HesaBrcuMo BbibuparorT u3 Bomopoma u C-Cg
aJKuIIa, HeoOsI3aTeNIPHO 3aMELIEHHOTO ¢ TIOMOIIbI0 R!. B HEKOTOPBIX BapHaHTaX OCYIECTBICHUS
RP u R® kaxnpiii He3aBucuMo BbibuparoT u3 Bomopoaa u C,-Cg ankuna. B HEKOTOPBIX BapuaHTax
OCYILECTBIIEHHS 10 MeHbIIe Mepe oxun u3 RP u R¢ npexncrasisier coboii Bonopoa. B HekoTOpbIX
BApPHMAHTAX OCYIUECTBJIEHHUs 10 MeHbIuel Mepe oxuH u3 RP u RC npexncrasnsier coGoii Bompopox, a
npyroii u3 R® u R¢ npexncrasinsier co6oii C,-Cg ankui, HeoOA3aTeNbHO 3aMEIIEHHBIH C TOMOIIBIO
R!. B HEKOTOPBIX BapuaHTax ocyiuecTsieHust R® u R¢ kaxaplii mpencrasisier coboit BOXOPOA.

[0073] B Hekotopbix BapuanTtax ocyiectsierust Gpopmysn (I7), (I), (II1) u (IV) RY u R®
KaX/IbIii HE3aBHCUMO BBIOMPAIOT M3 Bomopona, rajorena, -OR, -NR,, -CN, -SR, Heobsi3aTenbHO
samenienHoro C;-Cq amudarudeckoro coeamHeHusi, Heobs3arenbHO 3amerneHHoro C;-Cg
LUKJIOAJIKUJIA WA HEOOS3aTeIbHO 3aMEIIEHHOTO 3-6 YJIEHHOTO MeTePOLUKIIHIIA, COAEPIKALIEerO OT
1 10 3 rerepoaToMoB, BHIOPAHHBIX M3 a30Ta, KUCIopoxa U cepbl, wiu RY u R® 00benuusiioT ¢
aTOMOM yIJiepona, K KOTOPOMY OHH TPHUCOEOMHEHbL, ¢ 00pa3oBaHHMEM HeoOs3aTeIbHO
3amenieHHOTo (C3-Cg IUMKJIOANKMIA WM HEOOS3aTeNIbHO 3aMELICHHOTO 3-0  HJICHHOTO
reTepOLMKIINIA, COEpIKaIIero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOA U CEPHI,
rze HeoOs3aTeNbHO 3aMenieHHast rpynma RY u R MoskeT ObITh 3aMeIeHa ¢ TOMOIIBIO OHOTO WU
bonee RL.

[0074] B HekoTOpbIxX BapuaHTtax ocyuectsienus popmy (I'), (I), (IIT) u (IV) R4 u R®
KOKIbIA HE3aBUCUMO BBIOUPAIOT U3 Bopopona, ramoreHa, -OR, -NR,, -CN, -SR, HeobOsi3aTenbHO
3amemennoro C,-C¢ amudarudeckoro coennHeHus, HeobOs3aTenbHO 3amerneHHOro C;-Cg
LUKJIOAJIKHJIA WIIM HEOOS3aTeIbHO 3aMEIIEHHOTO 3-6 YJIEHHOTO MeTePOLUKIIHIIA, COAEPIKALIETO OT
1 10 3 reTepoaToMoOB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAA U CEPBI, I/Ie HeOOsI3aTeIbHO 3aMeIeHHAS
rpymna R4 u R mosker ObITh 3aMeleHa ¢ MOMOIIbKO oxHOro wiu Gonee Rl B HEKOTOpBIX
BapuaHTtax ocyiectsieHuss RY u RS oObenuHSIOT C aTOMOM yrjiepona, K KOTOPOMY OHHU
NPUCOCIUHEHBI, C oOpa3oBaHHeM HeoOs3aTenpHO 3amerneHHoro C;-Cg HUKIOankuia Wiu
HEoOs3aTeNIbHO 3aMEIIeHHOro 3-0 YJIEHHOrOo TeTepOLMKINIa, coaepxkamero ot 1 mo 3
reTepOoaToMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOZA U CEPBI.

[0075] B HekoTopbIx Bapuantax ocyectsienus popmy (I'), (IT), (IIT) u (IV) R4 u R®
KOKIBbIA HE3aBUCHMO BBIOMpAarOT u3 Bomopona, rajioreHa, -OH, -NR,, -CN, Heobsi3aTenbHO

samerneHHOro C-Cq aikuia Wi HUKJIONponuia. B HEKOTOphIX BapuaHTax ocyulecTsieHust R4 u
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R® kaxnbiii He3aBHCUMO BbIOWpAOT w3 Bomopona, ramoreHa u Ci-Cq ankuina. B HekoTOpbIX
BapuaHTtax ocymectsieHus RY u R® xaxnpiii HesaBrcuMo BuibuparoT u3 Bomopoma u Ci-Cg
aJIKuIIa, HeoOSI3aTeNIPHO 3aMELIEHHOTO ¢ TIOMOIIBI0 R1. B HEKOTOPBIX BapHaHTaX OCY IECTBIICHUS
R¢ u R® kaxnpiii He3aBuCUMO BbiOHparoT u3 Bomopona u C-Cg ankunia. B HEKOTOPBIX BapuaHTax
OCYILECTBIIEHHS IO MEHbINEH Mepe oxun u3 RY u R® npexncrasnsier coboii Bonopoa. B HEKOTOPBIX
BapHaHTaX OCYIIECTBIEHUs MO MeHbInel Mepe onuH 13 R4 u R¢ npexncrasiser coboit Bonopon, a
npyroit u3 RY u R® npencrasisier coboii C-Cq ankmi, He0OA3aTENBHO 3aMEIIEHHBIM C TOMOLIBIO
R!. B HeKOTOpBIX BapraHTax ocyuiecTBieHust R u R kaxplii mpencrasiisier coboii BOIOPOI.

[0076] B Hexoropbix BapuanTtax ocyuectsienus popmys (I'), (IT), (IIT) u (IV) Rf u Re
KOKABIA HE3aBUCUMO BBIOUPAIOT U3 Bopopoxa, ramoreHa, -OR, -NR,, -CN, -SR, Heobsi3aTenbHO
3amemenHoro C,-C¢ amudarmueckoro coenuHeHus, HeobOs3atenbHO 3amerieHHOro C;-Cg
LIUKJIOAJIKUJIA WIIN HE00sA3aTeIbHO 3aMEIIIEHHOTO 3-6 YJIEHHOTO MeTePOLMKIINIIA, COAEPIKALIETO OT
1 10 3 rerepoaToMoB, BHIOpAHHBIX M3 a30Ta, KUCIOpoxa u cepbl, win Rf u R& o6benuusioT ¢
aTOMOM yrJjiepoza, K KOTOPOMY OHH TPHCOCOMHEHBl, C 00Opa3oBaHMEM HEOOS3aTeIbHO
3amerneHHOro C;-Cq IMKIOANKHMIA WM HEOOS3aTeNbHO 3aMEIEHHOro 3-0  YJIEHHOTrO
reTepOLIMKIINIIA, COAEPIKAIIero OT 1 1o 3 reTepoaToMoB, BBIOPAHHBIX M3 a30Ta, KHCIOPOa U CEpbl,
rae HeoOs3aTenbHO 3aMennerHas rpymna R 1 R8 MoskeT ObITh 3aMeleHa ¢ TOMOLIBIO OHOTO UITH
Oonee R,

[0077] B HexoTophix BapuaHTax ocyectiaenus popmyi (I'), (I), (IIT) u (IV) Rf u Re
KaXIbIii HE3aBHCUMO BBIOMPAIOT M3 Bomopona, rajorena, -OR, -NR,, -CN, -SR, Heobs13aTenbHO
3amemenHoro C,-C¢ amudarudeckoro coenuHeHus, HeoOs3aTenbHO 3amereHHOro C;-Cg
LUKJIOAJIKUJIA WA HEOOS3aTeIbHO 3aMEIIEHHOTO 3-6 YJIEHHOTO MeTePOLUKIIHIIA, COAEPIKALIEeTO OT
1 10 3 reTepoaToMoOB, BRIOPAHHBIX U3 a30Ta, KHCIOPOAA U CEPbl, Iie HeoOsI3aTeIbHO 3aMeIeHHAS
rpymna Rf u R& moxer ObiTh 3amelneHa ¢ MOMOIbIO ogHOro wiu Gonee Rl B HEKOTOpBIX
BapuaHrtax ocyuectienuss Rf u R& OObemMHAIOT C aTOMOM yIjiepona, K KOTOPOMY OHHU
NPUCOCIUHEHbI, C oOpa3oBaHHeM HeoOs3aTesbHO 3amerneHHoro C;3;-Cg HMKIIOANKuia WiIn
HEOoOs3aTeNIbHO 3aMEIIeHHOro 3-0 YJIEHHOrO TeTepOLMKINIa, coaepxkamero ot 1 mo 3
reTepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCIOPOZA U CEPBL.

[0078] B HexkoTopbix BapuaHTax ocyectienus popmyi (I'), (I), (II1) u (IV) Rf u Re
KK HE3aBUCHMO BBIOMpAarOT u3 Bomopona, rajoreHa, -OH, -NR,, -CN, Heobsi3aTenbHO
samerneHHoro Ci-Cg ajikuna win HUKJIonponmia. B HeKoTOphIX BapraHTax ocyuiectsieHust Rf u
R& xaxnplli He3aBUCHUMO BbIOMparoT u3 Bojopona, ramorena u Ci-Cq ankuia. B HekoTOpbIX
BapuaHTax ocyiectsienust RI u R8 kaxibiii HE3aBUCUMO BBIOMPAKOT U3 BOIOPOJA U rajioreHa. B
HEKOTOPBIX BapuaHTax ocyiiecTsienus, Rf u R& kaibiii HE3aBUCUMO BBIOUPAOT U3 BOAOPOIA U
C,-C¢ ankuna. B HEKOTOpPBIX BapHaHTax OCYLIECTBJIEHHs MO MeHblied mepe omuH u3 Rf u Re
npeacrasisier coboii Bonopon. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUS 10 MEHbBIIEH Mepe OUH
u3 R u R& npencrasnsier coboii Bomopon, a apyroii u3 Rf u Re npencrasiusier coboii ranoren, -CN
wu C1-Cg ankun. B HexoTophIx BapraHTax ocyiectsieHus Rf u R kaxubiii mpencrasiser coboi

BOJIOPOII.
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[0079] B HekoTopbix BapuaHTax ocyiectienus Gopmya (I'), (I), (II1) u (IV) R u R
KOKIBIA HE3aBUCUMO BBIOUPAIOT U3 Bopopoxa, ramoreHa, -OR, -NR,, -CN, -SR, Heobsi3aTenbHO
3amemenHoro C,-Cg amudarudeckoro coenmHeHus, HeobOs3aTenbHO 3amerieHHOro C;-Cg
LIUKJIOAJIKUJIA WIIN HE0OSA3aTeIbHO 3aMEIIEHHOTO 3-6 YJIEHHOTO MeTePOLMKIINIIA, COAEPIKALIETO OT
1 10 3 rerepoaToMOB, BHIOpPAHHBIX W3 a30Ta, KUCJIOpoAa U cepbl, win RP u R 06benuusoT ¢
aTOMOM yIJiepona, K KOTOPOMY OHH NPUCOEOMHEHbI, ¢ 00pa3oBaHHEM HeOOs3aTeIbHO
3amenieHHOro C;-Cg IUMKIOANKWIA WM HEOOS3aTeNIbHO 3aMELICHHOro 3-6  YJIeHHOTO
reTepOLMKIINIIA, COMEpsKaIlero ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOA U CEepHl,
rie HeoOsi3aTeNbHO 3aMerieHHast rpymna R u R Moxer ObITh 3aMeleHa ¢ OMOIIBIO OHOTO MU
Oonee RL.

[0080] B HexoTopbix BapuaHTax ocyiuectsiaenus Gopmya (I'), (I), (II1) u (IV) RP u R
KOKABIA HE3aBUCUMO BBIOUPAIOT U3 Bopopoxa, ramoreHa, -OR, -NR;, -CN, -SR, Heobsi3aTenbHO
3amemenHoro C,-C¢ amudarmueckoro coenuHeHus, HeobOs3aTenbHO 3amerreHHOro C;-Cg
LIMKJIOAJIKHJIA WITH Heo0s13aTeNIbHO 3aMEeIeHHOT0 3-0 YJIEHHOTO MeTePOLMKIIIIIA, COAEPIKALIEro OT
1 1o 3 rerepoaToMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOAA U CEPBI, I71e He0Os3aTeIbHO 3aMeLeHHAsT
rpymma RP u R moxer ObiTh 3aMenieHa ¢ momouipo ogHoro umu Gonee R B HEKOTOpbIX
BapuaHTax ocyuiectsiennss R! u Rl 0ObequHsiOT ¢ aTOMOM yriepopa, K KOTOPOMY OHH
IPUCOENNHEHb, ¢ oOpazoBaHuMeM HeoOsi3aTenbHO 3amemeHHoro C;-Cg muKIOamKmia WiIH
HeoOsA3aTeIbHO 3aMEIIEHHOro 3-6 WIEHHOr0 TIeTepoLMKINIA, copepkamero or 1 mo 3
reTepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCIOPOJA U CEPBI.

[0081] B HexoTophIx BapuaHTax ocyiectsiaenus Gopmya (I'), (IT), (II1) u (IV) R u R
KKl HE3aBUCHMMO BbIOMpAarOT u3 Bomopoma, rajoreHa, -OH, -NR,, -CN, HeoOsi3aTebHO
samerneHHoro C-Cq ankuna uim HUKJIonponuia. B HEKOTOpbIX BapuaHTax ocyuiecTsieHust R u
R! kaxkmplii HE3aBUCHMO BbIOMpParOoT u3 Bomopona, rajoreHa u C;-Cg ankuna. B HeKOTOpPBIX
BapuaHTax ocymectsienust R u Rl ka bl HE3aBUCUMO BBIOUPAIOT M3 BOAOPOJA U rajioreHa. B
HEKOTOPBIX BapuaHTax ocyiuecTBienus R! u Ri kaxmblii HE3aBUCUMO BBIOUPAIOT M3 BOXOPOIA,
rajiorena u C,-Cg4 ankuna, HeoOs3aTeIbHO 3aMEIEHHOTO ¢ TIOMOLIBI0 R, B HEKOTOpPBIX BapuaHTax
ocymectBienuss R u Rl kaxapiii HezaBucumo BoibuparoT u3 Bomopona u C;-Cy ankuna. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJIEHUs MO MEHbIIEH Mepe onuH u3 R u Rl npencrasnsier coboii
BOZOPOA. B HEKOTOPBIX BapuaHTax OCYLIECTBJEHHUs MO MeHblued mepe omuH u3 RP m R
npencrasisieT coboi Bomopoxn, a apyroii uz R u Ri npencrasnsier coboit Bonopox, ranores, -CN
u C1-Cg ankun. B HeKOTOpBIX BapuaHTax ocyuiectsieHust R! u Rl kaxablii npencrasiser coboi
BOZIOPOA.

[0082] B HekoTopsix BapuanTax ocyiectsierus Gopmyn (I'), (IT), (IIT) u (IV) B kaxxaom
cnyqae Ri u RF HesaBucumo BuIOMparoT u3 Bomopoxa, ramoreHa, -OR, -NR,, -CN, -SR,
HeoOs3aTeNbHO 3amerieHHOro C1-Cg anudaTiuieckoro CoenNMHEHNs1, He00s3aTeIbHO 3aMEIIEHHOTO
C;-Cs umkmoankwia WIM HEOOs3aTENbHO 3aMEIEHHOr0 3-0 UJIEHHOrO TIeTepOLMKIINIIA,
comeprkamiero ot 1 10 3 rerepoaToMoB, BBIOPAHHBIX M3 a30Ta, KMCIOpoaa u cepbl, wim Ri u Rk
OOBENUHSIOT C aTOMOM YIJIepoAa, K KOTOPOMY OHM NPHUCOEOHHEHBbI, C OOpa3oBaHHEM

HeoOs3aTenbHO 3amelreHHOro C;-Cg LMKIOANKUIA UM HeoOs3aTeIbHO 3aMEIIEHHOro 3-0
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YJICHHOTO TeTepPOLMKIIIIA, comepskamero or |1 1o 3 rerepoaroMoB, BBIOpaHHBIX W3 a30Ta,
KUCJIOPOIa U Cephl, IIe HeoOs3aTeNbHo 3aMelnenHas rpymna Ri u Rk MoxeT ObiTh 3amenieHa ¢
TIOMOIIBIO OTHOTO Mk 6onee R1.

[0083] B HexoTopsix BapuanTax ocymectsieHus Gopmyn (I7), (IT), (IIT) u (IV) B kaxxaom
cnyqae Ri u RF HesaBucumo BuIOMparoT u3 Bomopona, rajoreHa, -OR, -NR,, -CN, -SR,
HeoOs3aTenbHO 3amerieHHOTo C1-Cg anmmudaTinieckoro CoennHeHs1, He00s3aTeNIbHO 3aMEIEHHOTO
C;-C¢ mmkmmoankmia WIM HEOOS3aTeNbHO 3aMEIEHHOro 3-0 UJIEHHOrO TIeTepOLMKIINIIA,
comepkamero or 1 nmo 3 rerepoaroMoB, BBIOPaHHBIX K3 a30Ta, KHUCIOPOAA U Cepbl, Tae
HeoOs3aTeNbHO 3aMelnenHast rpynna R! u Rl MokeT ObITh 3aMelleHa ¢ MOMOIIBIO OJHOrO MU
6onee R!. B HEKOTOpBIX BapraHTax ocyuiecTBieHust Ri u R¥ 00benuHstoT ¢ aTOMOM yriiepona, K
KOTOPOMY OHHM TMPHCOEAMHEHbI, C oOpa3oBaHHeM HeoOs3aTenpbHO 3amemeHHoro C;3-Cg
LIUKJIOAJIKUJIA WIIN HE00sA3aTeIbHO 3aMEIIIEHHOTO 3-6 YJIEHHOTO MeTePOLMKIINIIA, COAEPIKALIETO OT
1 1o 3 rerepoaToMOB, BLIOPAHHBIX U3 a30Ta, KUCIOPOZA U CEPBIL.

[0084] B HexoTopsIx BapuaHTax ocyiectsienus popmya (1), (II'), (III) u (IV) B kaxxnom
ciyuae Ri u R* HesaBrucumo BrIOMparoT u3 Bonopona, rajorena, -OH, -NR,, -CN, HeoGs13aTebHO
3amerneHHoro C;-Cq ankmia win OuKiIonpornuia. B HEKOTOPHIX BapHaHTaX OCYILECTBJICHUS B
kaxaoMm ciydae Ri u R HesaBucumo BeiOuparoT u3 Bomopona, rajorena u C;-Cy4 ankuia. B
HEKOTOPBIX BapUAaHTaX OCYINECTBJIEHUs B KaXIoM ciydae Ri u R¥ He3aBucuMO BBIOMpArOT u3
BOZOPOAA M TajJoreHa. B HEKOTOpBIX BapUaHTaX OCYLIECTBIEHMS B KaxaoM ciydae Ri u RK
HE3aBUCHMO BBIOMPAIOT U3 Bogopona, ranoreHa u C,-Cg ankuia, HeoOs13aTeIbHO 3aMEIEHHOTO C
nomomibio R!. B HEKOTOPBIX BapUaHTaxX OCYIUECTBIIEHUs B KaxaoM ciydae Ri u RX HesaBucumo
BbIOMparoT u3 Bopopoaa u C;-Cq ankuia. B HEKOTOpBIX BapuaHTaX OCYIIECTBJIEHUS MO MEHbIIEH
mepe onuH u3 Ri u R¥ npexncrasnsier coboit Bogopon. B HEKOTOPBIX BapHaHTax OCYILECTBIECHHS
no meHbineii mepe omuH u3 Ri u R¥ mpencrasnsier coGoit Bomopon, a apyrod u3z Ri u RK
npencrasisier cobdoit Bomopon, ranoreH, -CN u C;-C¢ ankmn. B HEKOTOpBIX BapHaHTax
ocymectsiaenus Ri u R xaxapiii mpencrapisieT coG0i BOIOPO.

[0085] B Hekotopbix BapuanTtax ocymectsierus Gopmyi (I'), (I'-b), (I'-f), (I’-g), (I'-h),
(IT), (Ar-b), (A-f), (I'-g), (I’-h), (1), (III-b), (IV) u (IV-b) RX BriOuparoT U3 BOIOPONA,
raoreHa, -OR, -NR,, -CN, -SR, neoOs3arenpHo 3amemnenHoro C;-Cgq ammdarmueckoro
coennHeHus, HeoOs3arenbHO 3amemeHHOro C;-Cq ULUKIOANKWIAa WM HeoOs3aTeNIbHO
3aMEIeHHOTO 3-6 YIEHHOTO reTePOIHKIIIIIA, CONepKamero oT 1 10 3 reTepoaToMoB, BRIOPAHHBIX
U3 a30Ta, KUCJIOPOJa U Cepbl. B HEKOTOPBIX BapUaHTAaX OCYIIECTBJIIEHUs R BBHIOMpAIOT W3
Bomopoxna, ramoreHa, -OH, -NR,, -CN, nHeoOs3atenpHO 3amemenHoro C,-Cq ankwna wiu
UKJIONPONUJia. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHUs] RX BRIOMPAIOT U3 BOIOPO/IA, FAJIOTeHa
u C;-C¢ anmkuna. B HEKOTOPBIX BapuaHTax OCyIecTBiIeHust RX nmpencrasisieT coboi BOIOPO.

[0086] B HekoTopbIx BapuaHTax ocyuectsienus popmyn (I), (I'-a), (I’-b), (I'-¢), (I'-d),
(I-e), (I’-f), (I’-g), (I’-h), (IT"), (IT’-a), (IT’-b), (IT’-¢), (IT’-d), (IT’-e), (II’-f), (II’-g) u (II’-h) xonbLIO
A BoiOuparT u3 C3-Ci3 uuknoankuia, 3-13 4jieHHOro reTepoLrKIInIa, coaepkamero ot 1 g0 3
reTepoaToOMOB, BRIOPAHHBIX M3 a30Ta, KUCIopona u cepwl, ¢penuna, Cy apuna u 5-10 uieHHOrO

rerepoapuia, coaepkamero ot 1 10 3 rerepoaroMoB, BEIOPAHHBIX U3 a30Ta, KHUCIOPOAA U CEpHl,
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rae Koublo A HeoOs3aTeNbHO 3aMEIIEeHO C MOMOINBI0 OfHOro mim Oojee W. B HeKOTOpPbIX
BapHaHTax oOcyllecTBieHuss koiblo A BbeiOuparoT u3 C3-Cyy uukmoankuia, 3-10 uieHHOrO
reTePOLNKIINIIA, COEPrKAINero oT 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOA U CEepPHI,
¢denmna u 5-10 ujgeHHOrO rerTepoapuiia, couepikamero ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX W3
a30Ta, KHUCIOPOAa M Cephl, IIe KOJbIO A HEOOS3aTeNbHO 3aMEINEHO C MOMOIIBI OIHOTO WIIN
bonee W.

[0087] B HeKOTOpBIX BapHaHTax OCyIIecTBIeHUS Koublo A BbiOupatoT u3 C4-Cy;
LUKJIOANKUaa, 4-13 4jeHHOro reTepoLMKInIa, coaepskamero or | a0 3 rerepoaTtoMos,
BBIOpAHHBIX U3 a30Ta, Kuciopoaa u cepsl, ¢penuna, Cyo apuna u 5-10 wieHHOrO reTepoapuia,
comepskamero ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOJa U CEpPhI, T KONbIOo A
HEeOoOs13aTeNIbHO 3aMEIIeHO C IMOMOINBI0 ofHoro wiau Oonee W. B HEKOTOpPBIX BapuaHTax
ocymiecTByieHUs1 KoybLo A BbIOUparoT u3 Cs-Cio uuknoankmna, 5-10 4JIeHHOro reTepoLrKIInIa,
comepskamiero or 1 1o 3 reTepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCjIOpoma U cepbl, U 5-10
YJIEHHOTO TeTepoapuiia, Coaepskamero ot 1 10 3 rerepoaToMOB, BEIOpAHHBIX U3 a30Ta, KHCIOpOIa
U Cepbl, TIe KOJIBbIO A Heo0s3aTeNIbHO 3aMEeLIeHO C MTOMOIIBIO OTHOTO Mt Oosee W.

[0088] B HEKOTOPBIX BapHaHTAX OCYIIECTBJICHUS KOJBIO A BHIOMPAIOT U3 MPUBEIECHHOMN
BbILIe TaOMUIBI A.

[0089] B HEKOTOPBIX BapUAHTAX OCYILECTBJIECHUS KOJBIO A SBJISETCS HE3aMeIleHHbIM. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIEHUS KOJbLO A 3aMeIIEeHO C MOMOLIBIO OTHOTO 1tk Ooee W.

[0090] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUs KOJbIO A mpenctasisier codoit C;-C;
LUKJIOAJKUJI, TI€ KOJbLO A HEeOoOs3aTeIbHO 3aMELIeHO ¢ TMOMOLIBI0 OnHOro wim Oonee W. B
HEKOTOPBIX BapHaHTaX OCYINECTBJICHUs KOJNBLO A mpenctaBnsieT coboi 3amermeHHbId C4-Cos
LIUKJIOATKUI. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS KOJBLO A TPEencTaBiseT CcoOOH
HeoOs3aTenbHO 3amenteHHblii C;-Cpy LMKIOANKII. B HEKOTOPBIX BapHaHTAaX OCYIIECTBIICHUS
KOJIbIIO A Tipencrasisier coboit Heobs3aTenbHO 3aMmeneHHbI Cg-C nuknoankui. B HEKOTOpbIX
BApPMAHTAX OCYLIECTBJCHHS KOJBIO A TpeAcTaBisieT coOOH HeoOsA3aTeNbHO 3aMeIlNeHHBIN

UKJIOreKCcu uik Ounmkio[ 3,1, 1 renranw.
[0091] B HEKOTOpBIX BapHaHTaX OCYIIECTBJIICHUS KOJbLO A  BbIOMpAOT U3

&

"

[0092] B HEKOTOPBIX BapHAaHTAX OCYIIECTBJICHUS KOJBLIO A mpencraBiseT codoit 3-13
YJICHHBIH TeTepOLMKITIIL, CoAep Kaliuii OT 1 10 3 reTepoaToMoB, BRIOPAHHBIX U3 a30Ta, KHCIOPOIa
U CepBI, T7I€ KOJBIO A HE0Os3aTeIbHO 3aMELIEHO C MTOMOIIBIO OHOTO Mk Oosiee W. B HeKOTOpbIX
BapHAHTAX OCYIIECTBIIEHUS KOJBIO A MPEACTaBIsIET COOOI HeoOs3aTeNbHO 3aMeleHHbIi 4-13
YJICHHBIH TeTePOLIMKITIIL, CoAep KaIinii OT 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOIa
U cepbl. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHS KOJBIO A TpeCTaBisieT cO00i HeoOs3aTeTbHO
3aMelIeHHbIH 3-10 YJIeHHBIH reTepOLUKINI, COAepKaui OT 1 10 3 reTepoaToMOB, BEIOPAHHBIX

U3 a30Ta, KUCJIOPOJa U Cepbl. B HEKOTOPBIX BapUAHTAX OCYILECTBJIEHHs KOJIbLO A MpPeACTaBIsAeT
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coboli HeoOs3aTeNbHO 3aMeIleHHbIH 4-4eHHBI TeTepOlHKINI, copepkammuid or 1 mo 3
reTepoaToMoB, BBIOPAHHBIX W3 Aa30Ta, KHUCIOpPOAa M Ceppl. B HEKOTOpBIX BapuUaHTax

OCYLIECTBJIEHHs KOJIBIIO A MPEACTABIIsAET COO0I HEOOSI3aTeNbHO 3aMEIIEHHBIIN a3€TUINHUIL.
[0093] B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS KOJBIO A TpPEACTaBIsET COOOH

N/
|

-

[0094] B HEKOTOPBIX BapHaHTaX OCYLIECTBJICEHUS KOJBLO A MPEACTABISIET COOOM (eHII
wnn Cyo apui, rae Koublo A HeoOs3aTeIbHO 3aMeIleHO C MOMOIIbI0 OfgHOro wiu 6onee W. B
HEKOTOPbIX BAapHAHTAX OCYINECTBJICHUS KOJbLO A TMpencTaBiseT coOoH HeoOsS3aTeIbHO

3aMeLIeHHbIN (peHm1. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS KOJBIO A MpeACTaBiseT coOoil

npezacTaBisieT co0oii HeoOsi3aTenbHO 3amereHHbIi Cio aput.

HeoOs13aTeNIbHO 3aMelleHHbI (eHm1. B HEeKOTOphIX BapuaHTaX OCYINECTBJIEHHUS KOJbLO A
[0095] B HeKOTOpPBIX BapUaHTAaX OCYLIECTBIEHHs KOJIbLIO A BbI6I/IpaIOT u3
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[0096] B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS KOJBLIO A mpencrasiseT codoit 5-10
YIEHHBIH reTepoapuil, coaeprkammuii ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCJIOPOIA U

CepEl, Iie KOO A HeoOs3aTeNIbHO 3aMELIEHO ¢ IIOMOIIBI0 ogHOro unu 6onee W. B HekoTOphIX
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BApMAHTAX OCYILIECTBJICHHS KOJbLO A mpeactaBisieT coOoil 5-6 UJeHHBbIH TreTepoapu,
conepskamuii ot 1 10 3 reTepoaToMOB, BRIOPAHHBIX M3 a30Ta, KUCJIOPOIA U CEPhL, IIe KOJbLO A
Heo0s3aTeNIbHO 3aMEIIEeHO C TOMOLIBIO OfHOTO 1 Oonee W.

[0097] B HeKOTOpBIX BapHaHTaX OCYLIECTBIEHHS KOJBIO A TpPEACTaBIseT COOOH
HEeoOs13aTeNIbHO 3aMEeLeHHbIN S-4JIeHHbII reTepoapiil, coxepskamuii or 1 10 3 rerepoaTtomos,
BBIOpPAHHBIX M3 a30Ta, KUCJIOPONa U cepbl. B HEKOTOPBIX BapHaHTAax OCYLIECTBICHUS KOJIBLO A
npencTaBasieT coOOH HeoOs3aTeNbHO 3aMEIEHHBIH THUA30JMJ, H30KCA30JIMJI, OKCA30JIMIL,
MUPA30JIMII, UMUAA30JI1I, TPUA30JINJI, THAANA30JIMIT WIIM OKCAANa301l. B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHUS] KOJBILIO A MpeACTaBisieT coOOH HeoOsA3aTeNbHO 3aMEINEHHBINH THA30JIMI WIN
MUPA30JIUIL.

[0098] B HeKOTOpBIX BapHaHTaX OCYLIECTBIEHMUsS KOJBbIO A TNpeACTaBisieT CcoOOM
HeoOs13aTeNIbHO 3aMeLeHHbIN O-4JIeHHbII reTepoapui, coxepskamuii or 1 10 3 rerepoaTtomos,
BBIOpPAHHBIX U3 a30Ta, KUCJIOPOZa U Cepbl. B HEKOTOPBIX BapHaHTAax OCYLIECTBJIECHUS KOJIBLO A
npencTaBisierT coOOH HeoOS3aTeNbHO 3aMEIUEHHbIN MUPUAWI, MHPUMUAMHWI, MUPA3SHHII WIH
NUpUAA3UHUI. B HEKOTOpPBIX BapUaHTaxX OCYIIECTBJICHUS KOJbLO A TpPeACcTaBisieT coOOi
Heo0s3aTeJIbHO 3aMEeIeHHbIH MTUPUMUIMHIIL

[0099] B HEKOTOpbIX BapHaHTaX OCYLIECTBIEHMS KOJIbLO A TpencTaBisieT coOoH
HeoOs3aTeIbHO 3aMEIeHHbIH 9-4IIeHHbIH reTepoapui, copepskamuii or 1 10 3 rerepoatoMos,
BBIOPAHHBIX U3 a30Ta, KUCJIOPOAA U Cepbl. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIECHHs KOJBIO A
NpeACTaBysieT COOO0M HeoOsI3aTebHO 3aMEIEHHbIN O€H30KCA30JIHIT HITH O€H30THA30JTUIL.

[0100] B HeKOTOpBIX BapHaHTaX OCYLIECTBICHHsS KOJBbIO A TpEACTaBisieT COOOH
HeoOs13aTeNIbHO 3aMelneHHbIH 10-4ieHHbIH reTepoapi, copepskamuii ot 1 10 3 reTepoaTomos,
BBIOpPAHHBIX M3 a30Ta, KUCJIOPONa U Cepbl. B HEKOTOPBIX BapUaHTAaX OCYLIECTBICHUS KOJBLO A
NPEACTABISIET COOOM XMHOTUHIL.

[0101] B HEKOTOPBIX BapHaHTAaX OCYLIECTBJIEHHS KOJIbLO A BIOUPAIOT U3:
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[0102] B HekoTOpBIX BapHaHTaX OCYLIECTBICHUS KOJIBLO A BBIOHPAIOT U3
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[0103] B HexotopbIx BapuanTax ocyuectsienus popmyn (I), (I'-a), (I’-b), (I'-¢), (I'-d),
(I’-e), (I'-f), (I’-g), (I’-h), (IT"), (I’-a), (I’-b), (I’-c), (II’-d), (IT’-e), (IT’-f), (I’-g), (IT’-h), (III),
(IlI-a), (IlI-b), (II-c), (IV), (IV-a), (IV-b) u (IV-c) kaxnapiii W He3aBUCHMO BBIOMPAIOT W3
rayoreHa, okco, -OR, -OC(O)R’, -NR,, -NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -
C(O)NR,, -S(O),R’, -S(O),NR,, Hneobs3atenpHo 3amemenHoro C-Cq amudarmueckoro
COEIMHEHUs], HeoOs13aTenbHO 3amereHHOro C;-Cjy mMKIIoanKmia, Heo0sS3aTeIbHO 3aMeIeHHOTO

3-10 uneHHOrO reTepoLMKIIIIA, conepskamero ot 1 1o 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta,
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KHCJIOPOZIa U Cepbl, HeoOs3aTeNbHO 3aMeleHHOro (enma, HeoOs3aTenpHO 3amerieHHoro Cq
apuyia U HeoOs3aTeIpbHO 3aMelneHHoro 5-10 4jieHHOro rerepoapmia, coxepskamero ot 1 mo 3
reTepoaToOMOB, BRIOPAHHBIX M3 a30Ta, KUCIOPOAA U CEPBI, TIIe HeoOs3aTeNIbHO 3aMEIIeHHAS TPYIINa
W MokeT ObITh 3aMelleHa ¢ MOMOIbI0 omHoro und 6onee Rl B HEKOTOpBIX BapuaHTax
oCylIecTBJIEHUs] Kaxabli W He3aBUCHMO BbiOHMparoT u3 raynorena, -OR, -CN, Heobsi3aTenbHO
3amerneHHoro C,-Cg ankuia, HeoOs3aTeabHO 3ameleHHOro Cs-Cig HUKIIOaIKWIa, He00s3aTEIbHO
3aMeIleHHOro 3-10 4ieHHOro rerepouMKiInia, coiepxkamero or 1| g0 3 rerepoaTomos,
BBIOPAHHBIX U3 a30Ta, KUCJIOPO/A U CEPbI, HE00s3aTENbHO 3aMEIEHHOT O (peHIIa U He0OsI13aTeIbHO
3aMeIeHHoro 5-10 wieHHOro rerepoapuiia, conepkamero ot 1 10 3 rerepoaTtoMoB, BRIOPaHHBIX
U3 a30Ta, KICJIOPOa U CEephl, T HeoOs3aTeNIbHO 3aMelleHHast rpynna W MOXeT ObITh 3aMelIeHa
¢ moMolbo oxHoro wiu 6onee Rl B HEKOTOpPBIX BaphaHTaX OCYIIECTBIECHHs KaXibiii W
HE3aBHCHMO BBIOMpAIOT U3 rajoresa, HeoOsBarenbHo 3amemenHoro C-Cg ankuna,
HeoOs13aTebHO 3aMeleHHOro Cs;-Cig IUKIIOAIKII, HEOOs13aTeIbHO 3aMeIeHHbIH 3-10 yieHHbIH
reTepOLIMKIINIIA, COAEpIKAIIero OT 1 10 3 reTepoaToMoB, BBIOPAHHBIX M3 a30Ta, KHCIOPOa U CEpPbl,
1 HeoOs3aTeJIbHO 3aMeIeHHOTO (heHIa, I HeoOsI3aTeNbHO 3aMelneHHast rpynmna W MoKeT ObITh
3aMelleHa ¢ TIOMOLIBIO OaHOTO WK Gosiee Rl B HEKOTOPBIX BAPUAHTAX OCYILECTBIECHHS KasKIbIi
W HeszaBucumo BbiOuparoT u3 ranoreHa, C,-Cq ankuna, Cs;-Cg mukioankuia, He0Os3aTETbHO
3aMELIEHHOTO 5-6 YWICHHOTO reTePOLUKIINIIA, COAepsKaliero ot 1 10 3 rerepoaTOMOB, BBIOPAHHBIX
U3 a30Ta, KUCIOPOZA U Cepbl, M He0OsA3aTeNIbHO 3aMEIIeHHOro (heHma.

[0104] B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS KaKIabli W HE3aBUCHMO BBIOUPAIOT U3
raioreHa, -CN, -C(O)OR, HeoOsizatenbHo 3amemeHHoro C;-Cg ankuia, HeoOs13aTEBHO
3amemeHHoro  C;-Cyy LUKJIOAnKWIa, HeoOs3aTenbHO  3aMeleHHoro 3-10  4jieHHOro
reTepOLMKIIOANIKIIIA, COAepIKalero ot 1 10 3 rerepoaTOMOB, BEIOPAHHBIX M3 a30Ta, KMCIOPOAa U
cepbl, HeoOs3aTeNIbHO 3aMmelneHHOro (eHua, Heobs3arenbHO 3amenieHHoro Cio apuna u
HeoOs3aTeNlbHO 3aMmelneHHoro S5-10 4jaeHHOro reTtepoapuia, cogepskamero ot 1 go 3
reTepoaToOMOB, BRIOPAHHBIX M3 a30Ta, KUCIOPOAA U CEPBI, TIe He0O0s3aTeNIbHO 3aMEIIeHHAs TPYIIa
W MOKeT GbITh 3aMelleHa ¢ MOMOIIBIO OXHOro 1iu Gosee RL

[0105] B HekoTOpBIX BapuaHTax ocyluecTBieHuss W sBisieTcsl He3aMmelleHHOW. B
HEKOTOPBIX BaAPHAHTAX OCYINeCTBIIeHHs W 3aMeleHa ¢ MOMOIIbBI0 OfHOro min 6ojiee R,

[0106] B HekoTOpBIX BapuaHTaxX ocCyLlecTBIeHHs W mpencrasisieT coOoii ranoreH. B
HEKOTOPBIX BapHaHTax ocyluecTBieHuss W npexacrasiser codoit ¢prop. B HeKoTOpBIX BapuaHTax
ocyuiectByieHus: W nipencTasJsier CoO0H XJiop.

[0107] B HekoTopbIXx BapuaHTax ocymectieHuss W mpencrasiser coboit -OR. B
HEKOTOPBIX BapuaHTax ocyliectBieHuss W npenctasisier codoit -OH. B HekoTOpbIx BapuaHTax
ocymectBiienuss W mnpexacraensier cobori -OR, u R mpencraensier coboii C,-C4 ankun. B
HEKOTOPBIX BapuaHTax ocyuiecteienuss W Bbiduparot u3 -OCHj;, -OCH,CH,CH; u -OCH(CHj3),.
B HekoTopbIx BapuaHTax ocymectsieHuss W npencrasisier coboit -OR, u R npencrasnser coboit
(beHmn.

[0108] B HexoTopbIx BapuaHTax ocyuiectieHnss W npeacrasisier coboii -CN.
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[0109] B HekoTOpBIX BapHaHTax OCyIlecTBIeHUs] W mpeacTaBisieT coOol HeoOs3aTeTbHO
3amentenHoe C;-Cq ammpatuueckoe coennHeHHe. B HEKOTOPBIX BapHaHTaxX OCyLIeCTBICHHS W
npencrasisier coboit HeoOs3aTenbHO 3amemeHHbIH Ci-Cg ankmin. B HEKOTOpBIX BapuaHTax
ocymectsyieHust W nipencrasisier codoit C;-Cy ankmi, HeoOs3aTeNIbHO 3aMEIEHHBIH ¢ TTIOMOIIBIO
oxHoro unu donee ranoreHoB win -OR. B HEKOTOPBIX BapuaHTax OCyInecTBIeHUs] W BBIOHUPAIOT
u3 Merwna, wusonpormia, tper-Oyrwia, -CH,OCH; u -CF;. B HekoTopelx BapuaHTax

ocytecTBieHust, W npencrasisier coOoi TpeT-Oy ThiL.
[0110] B HekoTophIX BapraHTax ocylnecTBieHuss W npeacTasisieT coOol HeoOs3aTeIbHO

3amelneHHblil C3-Cjp nuknoankun. B HeKOTOpeIX BapuaHTax ocyliecTsieHuss W npencTtasisier
coboii HeoOs3aTenpHO 3ameuieHHbli Cy-C;  mukmoankun. B HEKOTOpPBIX — BapuaHTax
ocymectBiaeHnss W mpencraBisier coOOH HeoOsA3aTeNbHO 3aMELISHHBIH IMKIIONPOIHII,
L[I/IKJ'IO6YTI/IJ'I WK IUKJIOT'CKCHIIL. B HEKOTOPBIX BapUaHTaX OCYLICCTBJICHUSA \% NpeaACTaABIIACT
coboii HeoOs3aTenbHO 3amerneHHbIH C;-Cg nmkmoankun, rae W HeoOs3aTeNbHO 3aMelleH C

noMoIe oxHoro wiu 6osee ranoreHa, C-Cq ankuna wnu C,-Cy rajoreHankmia. B HekoTopbix

FF
F
Fq O = :23

BapHaHTaX OCyLIeCTBJICHUs, W BBIOUPAIOT U3

. B HekoTOphIX BapuaHTax ocyuiecTBieHHs W TpeacTaBisieT coOoi
LIUKJIOTEKCHUJI.

[0111] B HekoTOpBIX BapraHTax OCyInecTBiIeHUs1 W mpeacTaBiseT coOol HeoOs3aTeTbHO
3aMelIeHHbIH 3-10 YJIeHHBIH reTepOLUKIII, COAepKamui oT 1 10 3 reTepoaToMOB, BBIOPAHHBIX
U3 a30Ta, KUCJIOPOaa U cepbl. B HEKOTOPBIX BapHUaHTaX OCYIIECTBJIEHUsI W MpencTaBisieT CoOOH
HEeoOs13aTeNIbHO 3aMELICHHbIH S5-0 YJIeHHBIH TeTepOLMKIIOANKII, comepkamuii or 1 mo 3
reTepoaToMoB, BBIOPAHHBIX W3 Aa30Ta, KHUCIOpPOJa M Cepbl. B  HEKOTOpBIX BapUaHTax
ocymectBiieHuss W  mpencTaBiisieT  coOOW  HeoOsi3aTeNbHO  3aMEIIeHHbIH — O-uJIeHHBIN
TeTePOLIMKIINI, CoAep Kamuii oT 1 10 3 reTepoaToMoB, BBIOPAHHBIX U3 a30Ta, KUCIOPOAA U CEPBL
B HEeKOTOpBIX BapHaHTax OCYIIECTBIICHUS] W NpenCcTaBsieT cOOOH HEO0sA3aTENbHO 3aMEIEeHHBIHI

NUIEePUINHIU (Hanpumep, 2-0eH3WIMUNepUANHIIT). B HEKOTOPBIX BapHaHTax OCyLIecTBIeHU W

SV

npencrasisieT codbom ke
[0112] B HeKOTOPBIX BapHaHTaxX OCyINeCTBIeHUs] W mpeacTaBisieT coOol HeoOs3aTeIbHO

3amenteHHbIi Gpernn i Cio apuin. B HEKOTOpBIX BapuaHTax ocyInecTBieHUus: W MpencTaBisieT
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coboli HeoOs3aTeNnbHO 3aMeIleHHbIH (eHmI. B HeKOTOphIX BapHaHTax OCYyINECTBICHUs W
npeAcTaBisieT co0ol  HeoOs3aTenbHO 3aMeleHHbl ¢eHwt B  HeKOTopbIX BapuaHTax
ocymectBiieHust W mpezacrasisier coOoi ¢eHwt, HeoOs3aTeNIbHO 3aMEIISHHBI € TOMOIIBIO
onnoro uimm 6onee rajgoreHos, -OR, -CN, -NO,, C;-C¢ ankuna, C,-Cg ranorenankuna u -CH,(3-
10 uneHHBbIN reTepouuKiiIa, coxepkamero or 1 10 3 rerepoaToMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOAA U cepbl). B HEKOTOpbIX BapuaHTax ocyluecTBieHus W BbIOMpaloT u3 QeHwna, 3-
nuaHoennna, 3-xmopdenmna, 2-penokcudenmna u 3-(azeruams-l-unmetwn)dpenmwna. B

HEKOTOPBIX BapUaHTax OCYLIECTBJICHUS i BBIOHPAIOT u3

@ §—< >—F H >—CI §—< >7CN
F F
F F y >LF
CN cl F NO, o o

7N
(— CN

>—-
o >

[0113] B HekOTOpBIX BapHaHTaxX OCyIlecTBIeHUs] W mpeacTaBisieT coOol HeoOs3aTeTbHO
3aMelIeHHbIH 5-10 YieHHbIN reTepoapu, coaepxammuii ot 1 10 3 reTepoaToMoB, BRIOPAHHBIX M3
a30Ta, KHCIOpona U cepbl. B HEKOTOpPBIX BapHaHTAaX OCYIIECTBIeHHss W MpencTaBisieT coOoi
Heo0s13aTeNIbHO 3aMelleHHbIN 6-10 4iIeHHBIH reTepoapui, coaepKamuii oT 1 10 3 reTepoaTomos,
BBIOPAaHHBIX W3 a30Ta, KHUCJIOPOAa U Cepbl. B HEKOTOpBIX BapuUaHTAaX OCYLIECTBJIEHUS W
npencrapisier coboit 5-10 uneHHBIA TeTepoapwii, coaepkammii or 1 1o 3 reTepoaToMoB,
BBIOpPAHHBIX M3 a30Ta, KHCJIOPOAA U Cepbl, HEOOS3aTEIbHO 3aMELIEHHBIH ¢ TTOMOIIBIO OJHOTO WITH
oonee C,-Cq ankunoB (Hampumep, metmia) wid -CN. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS
W npencrasinsier cobol He00sA3aTeNbHO 3aMEIIeHHBIN S-UJICHHBIH reTepoapu, coaepkamuii ot 1
10 3 reTepoaToMOB, BBIOPAHHBIX W3 a30Ta, KUCIOPOXa M Cepbl. B HEKOTOpPBIX BapHaHTax
ocyecTieHust W npencTaBisieT co00i HeoOs3aTeNIbHO 3aMeIeHHbIH O-UJICHHBIA TeTepoapu,
comepxamuii ot 1 10 3 rerepoaToMOB, BRIOPAHHBIX M3 a30Ta, KHUCJIOPOAa U cepbl. B HEKOTOPBIX
BapUAHTAX OCYINeCTBIeHUss W TpeNcTaByisieT cOOOM HeoOsI3aTeIbHO 3aMEIleHHbIH 9-uJIeHHBIN

rerepoapui, conep:kamuii ot 1 10 3 rerepoaToOMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOoaa U cephl. B
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[0114] B HexotopbIx BapuanTax ocyuectsienus popmyn (I), (I’-a), (I’-b), (I'-¢), (I’-d),
(T’-e), ('), (I'-g), (I’-h), (IT’), (II’-a), (I’-b), (II’-c), (AT’-d), (IT’-e), (II’-f), (IT’-g), (II’-h), (III),
(Il1-a), (III-b), (I1I-c), (IV), (IV-a), (IV-b) u (IV-c) kaxnpiii R! HezaBrCHMO BHIOHUPAIOT U3 OKCO,
rasiores, -OR, -OC(O)R’, -NR,, -NRC(O)R’, -NRS(0O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,,
-S(O),R’, -S(O),NR,, C;-C4 amudparuueckoro coenunenusi, C;-Cq ramoreHamudaTudeckoro

coeaunenusi, -(CH,),(Cs3-C o muxmoankun), -(CH,),(3-10 uneHHbIH reTepOLUKIIIII, COnepsKaIiuil
or 1 mo 3 rerepoaroMoB, BbIOpaHHBIX M3 a30Ta, kuciopoma u cepbl), -(CHy)y(penun), -
(CHy)m(Croapmi) u -(CHy)(5-10 unenHsiii rerepoapuii, cogepxamuii ot 1 10 3 reTepoaTomos,
BBIOPAHHBIX M3 a30Ta, KUCJIOPO/A U Cepbl). B HEKOTOPBIX BapHAHTaX OCYILECTBIECHHS Kax bl R
HE3aBHCHMO BbIOMparoT u3 ranoreHa, -OR, -CN, -NO,, C,-Cq4 ankuna, C,-C4 ranoreHankuna, -
(CHy)n(C53-Cyp muxoankmn), -(CHy)n(3-10 uneHHBI reTepoumkiIni, comepxamuid o 1 1o 3
reTepoaToMoB, BBIOpAHHBIX M3 a30Ta, kuciopoxa u cepbl) U -(CHy)y,(denmn). B HexoTOpbIx
BapMaHTaX OCYLIECTBJEeHUs Kaxnabii R! He3aBucumo BeIOMparor u3 ramoreHa, -OR, -CN, -
(CH3)m(3-6 uneHHbII reTepOLMKIIIIIL, COAEepKAIIHi OT 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta,
kuciopona u cepol) u -(CH,)p(henmn).

[0115] B HEKOTOpBIX BapUaHTaX OCYIIECTBJIEHHs KaXIblii R! HE3aBHCHMO BBHIOMPAIOT U3
okco, rajorena, -OR, -NR;, -CN, -C(O)OR, -C(O)OCF;, -C(O)NR;, -S(O),R’, -S(0),NR,;, C;-Cq
aNKuiIa, HeoOs3aTeIbHO 3aMeleHHbIN ¢ momMoinbio -OH, Tpudropmeruna u C;-Cg nukioankunia.

[0116] B HekoTOphIX BapuaHTax ocyinecTBieHusi R! mpencrasmsier coboii ramoreH. B
HEKOTOPBIX BapUaHTax ocyinecTieHus: R! npexcrasisier coboii Gprop. B HEKOTOPBIX BapuaHTax
ocymectienus R npencrasisier coboii X0p.

[0117] B HekoTOpbIX BapuaHTax ocyiuectBieHuss R! mpexncraBisier coboit -OR. B
HEKOTOPBIX BapuaHTax ocyinectBieHus: R! mpencrasisier coboit -OR, u R Beiduparot u3 C,-Cq
ankuna, C,-C4 ramorenankmna u (enmna. B HeKOTOpBIX BapwaHTax oOCylecTBieHusi R!
npencrasisier codoii -OCHj3, -OCF5, -OCH(CHj3), wiu -OPh.

[0118] B HekoTOpbIx BapuaHTax ocyiuectBieHuss R! mpexncraemsier coboit -CN. B

HEKOTOPBIX BapHaHTax ocyinecTsieHus R! npencrasisier coboii -NO,.
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[0119] B Hekoropbix BapumaHTax ocymectBieHuss R! mpencrasmsier coboit C,-Cg
anudaTuieckoe coenrHeHre. B HEKOTOPBIX BapuaHTax ocyIecTBieHus: Rl nmpencrassier coboit
C,-C¢ ankun. B HekOTOpBIX BapuaHTax ocyinecTBieHus: R! mpencrasisier coboit meTut.

[0120] B Hekoropbix BapmaHTax ocymiectBieHuss R! mpencrasmsier coboit C,-Cg
rajioreHanndatnyeckoe coennHeHne. B HEKOTOPBIX BapraHTax ocyectienus R! nmpencrasisier
coboii C;-C¢ ranoreHasnkui. B HeKOTOpBIX BapraHTax ocyiuectsieHus R! npexcrasisier coboit -
CF;.

[0121] B HexoTopsix BapuaHTax ocyiuectieHus R! npencrasnsier co6oit -(CH,)pn(C3-Cho
LUKJIOAJKWI). B HEKOTOphIX BapwaHTax ocymiectBieHuss R! mpexcraBnser coboit C;-Cy
LMKJIOANKII. B HekoTopbix BapuaHTax ocymectsieHuss R! mpencrasmsier coboit C3-Cg
LMKJIOAJKIJI. B HEKOTOPBIX BapuaHTax ocyuiecTieHusi R npexcrasisier coO0# LUKIOMPOITHL.

[0122] B HekoTophiX BapuaHTax ocymiecTBienust Rl nmpencrasisier coboit -(CH,),(3-10
YJIEHHBIHN TeTepOLIMKIINIL, coAep Kamuii oT 1 10 3 rerepoaroMoB, BEIOPaHHBIX U3 a30Ta, KHCIOPOIa
u cepbl). B HekOTOpBIX BapuaHTax ocyuiecTieHust R! npencrasisier coboii -CH,(3-10 uieHHbI#
reTepOLIMKIINIL, COZlep KalIii OT | 10 3 reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KHCJIOPOA U CEPBI).
B HekoTOpbIX BapuaHTax ocyimecTBieHusi R! mpencrasmsier co6oit -(CH,)yu(3-6 uneHHbIH
reTepOLIMKIINIL, Cozlep Kaluii OoT 1 10 3 rerepoaToMoB, BBIOPAHHBIX U3 a30Ta, KHCJIOPOA U CEPBI).
B HexoTOpBIX BapuaHTax ocyuectsieHus R! npencrasisier coboii -CH,(a3eTunuHiw).

[0123] B HekoTopbIX BapuaHTax ocyluecTBieHuss R! mpencraBmser coboii -
(CH,)m(dperun). B HekoTopbIxX BapuaHTax ocyiectsienus R npencrassier coboit -CH,(bennn).
B HekoTOpBIX BapuaHTax ocyiuecTsieHust R! npencrasnsier coboii GeHsut.

[0124] B HexoTopsix BapuanTax ocyiiectsienus: popmys (I7), (I’-a), (I’-b), (I’-¢), (I’-d),
(I’-e), ('), (I’-g), (I’-h), (IT"), (Il’-a), (II’-b), (I’-c), (II’-d), (I’-e), (II’-f), (II’-g), (II’-h), (III),
(Ill-a), (III-b), (IlI-c), (IV), (IV-a), (IV-b) u (IV-c), kaxnabiii R He3aBUCHUMO BBHIOMPAIOT W3
Bonopona, C,-Cg anuparuyeckoro coenunenusi, C;-Cq ranorenanudarudeckoro coequnenus, Cs-
Ce¢ umkmoankuia, 3-6 YJEHHOTO TETEPOLMKIIWIA, coaepskamero or 1 mo 3 rerepoaTtoMos,
BBIOpPAHHBIX U3 a30Ta, KHCJIOPOAA U Cepbl, (peHmIa U 5-6 YICHHOro TeTepoapuiia, ConepKamero
or 1 10 3 rerepoatoMoB, BHIOPAHHBIX M3 a30Ta, KUCIOPOAA U Cepbl. B HEKOTOpBIX BapuUaHTax
oCyIIecTBIeHUs] Kaxaplii R HesaBucumo BeIOMparoT u3 Bopopoxaa, Ci-Cg ankuna (Hampumep,
meTwia, nporuja win usonpormna), C,-C¢ ramoreHankuna (Hampumep, TpUPTOPMETHIIA) U
¢enmna. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS KaXaplid R npencrassier codoit Bomopon wiu
C1-Cg ankun. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs Kaxblid R mpencrasiser codoii dpeHmn
(To ecTb, heHmn).

[0125] B HekoTopsix Bapuantax ocymecteienus: hopmyin (I7), (I’-a), (I’-b), (I'-c), (I’-d),
(I’-e), ('), (I'-g), (I’-h), (IT"), (Il’-a), (II’-b), (I’-¢c), (II’-d), (IT’-e), (II’-f), (II’-g), (II’-h), (III),
(IlI-a), (II1-b), (III-c), (IV), (IV-a), (IV-b) u (IV-c) xaxneiii R* mezaBucumo Buiduparot u3 Ci-Cq
amudarmaeckoro coenuHenus, C,-Cq ranorenanudarudeckoro coenuaenust, C;-Cg UKIIOAIKMIIA,
3-6 4JEHHOrO reTEepOLMKIINIA, coepskamero oT 1 1o 3 rerepoaToMoB, BBIOPAHHBIX M3 a30Ta,

KHCJIOPOJIA U Cepbl, (heHmIa U 5-6 4JICHHOT O reTepoapuia, Coaepskamero ot 1 10 3 rerepoaToMoB,
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BBIOpPAHHBIX U3 a30Ta, KUCJIOPOAA U cepbl. B HEKOTOPBIX BapHaHTax OCYINECTBIEHUs Kaxapii R’

npencrasisier codoit HezaBucumo C,-Cg aku.

[0126] B mexotopbIx BapuanTax ocyuectsienus popmyn (I), (I'-a), (I’-b), (I'-¢), (I’-d),
(I-e), (-f), (U-g), (-h), AT), (T"-a), (IU"-b), (Il"-c), (IT’-d), (IT"-e), (II’-f), (IT’-g), (IT’-h), (IID),
(IlI-a), (III-b), (III-c), (IV), (IV-a), (IV-b) u (IV-c) xaxxaplii m HE3aBHCHUMO IPENCTABISET COOOH

0, 1 mnn 2. B HEKOTOPBIX BapUaHTaX OCYINECTBJICHUS m mpenacTtasysieT codoir O mmu 1. B

HEKOTOPBIX BapHUaHTAaX OCYINECTBIIEHHs, m mpeactaBisier coOoit 0. B HexkoTopbhIx BapuaHTax

OCYIIECTBJIEHUs] m Tpexactasisier coboif 1. B HEKoTOophIX BapHaHTax OCYLIECTBICHHS m

npencrasisier coooi 2.

[0127] Ilpumepbl XUMHUECKHUX CTPYKTYp (Hampumep, COEOUHEHWH), OINUCAHHBIX B

n300peTeHnH, MOXXHO Haitu B TaOnuue B. B HekoTOphIX BapmaHTax OCYLIECTBIEHHS B

HACTOALIEM H300pPETeHUH MPEeNOCTABIEHbI COEIUHEHHUS, BbIOpaHHbIE W3 TaOMMIbl B, U ux

OHAHTUOMEPHI u/vnu ANACTEPCOMEDPDI, UJIN UX Q)apMaHeBTI/I“IeCKI/I MPpUEMJIEMbIC COJIN.
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ni)-9-okcookraruapo-2H-

1-3R
k/ \) nupasuHo[ 1,2-a]nupasun-2-
KapOOHUTPHIT
(R)-8-(5-(3-unanodennn) mupuMuiuH-2-
1R N\ 9 J@ N, ni)-9-okcookraruapo-2H-
W N nupasuHo| 1,2-a|nupasun-2-
K/N\) KapOOHUTPHI
(S)-8-(5-(3-unanopeHnn) IMpUMHUINH-2-
148 N\ 0 )NQ X, mi)-9-okcookrarunpo-2H-
N g nupasuHo[1,2-a|nupazun-2-
K/N\) KapOOHHUTPUIT
(R)-8-(5-(3-xn0opdhenmn)mupumuiny-2-
o N o n)-9-okcookraruapo-2H-
1-5R "
DN H\N)Q nupasuHo| 1,2-a|nupaszus-2-
N\) KapOOHHUTPUII
(S)-8-(5-(3-xnopdhenmn)mupumMuiuH-2-
o w " ni1)-9-okcookraruapo-2H-
1-58S Nan
\\N/\H}\N)Q nupasuHo| 1,2-a]nupasus-2-
k/”\) KapOOHUTPHIT
7 (R)-8-(5-(3-mmanodenmn)Tuazon-2-min)-
1-6R "\ o, HL /L ) 9-okcookraruapo-2H-nupasuno[1,2-
N\) a|nupasuH-2-kapOOHUTPHIT
4 (S)-8-(5-(3-umanodeHmn)Tnazon-2-ui)-
1-6S A /\J\ /@ 9-okcookTaruapo-2H-mpasuno| 1,2-
bw\) a|nupasuH-2-kapOOHUTPHI
o x g (R)-8-(5-(3-xnopdennm)rnazon-2-uin)-9-
1I-7R N\N/ HLN/@@ okcookTaruapo-2H-nupasuno[1,2-

anupas3uH-2-kapOOHUTPHI




1-7S

(S)-8-(5-(3-xnopdenmn)Trazon-2-um)-9-
okcookrtaruapo-2H-nupasunol1,2-

a|nupasuH-2-kapOOHUTPHI

I-8R

/
\

(R)-8-(3-(3-1manodenmn)uzokcazon-5-
nin)-9-okcookraruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHUTPHIT

1-8S

(S)-8-(3-(3-unanod enmn)u3okcaszon-5S-
m)-9-okcookraruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHHUTPUIT

1-9R

(R)-8-(3-(3-xnopdhenun)uzokcazon-5-
n)-9-okcookraruapo-2H-
nupasuHo[1,2-anupa3un-2-

KapOOHHUTPUII

1-9S

(S)-8-(3-(3-xnophenumn)u3oxcaszon-S-
ni1)-9-okcookrarunapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUI

1-10R

(R)-8-(5-(3-umanodenmn)uzokcazon-3-
mi)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-10S

(S)-8-(5-(3-unanod eHmn)n30kcazon-3-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

I-1IR

(R)-8-(5-(3-xnoppennm)nzokcazon-3-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHI
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I-11S

(S)-8-(5-(3-xnopdenmn)nzokcason-3-
nin)-9-okcookraruapo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHUTPHIT

1-12S,R

(4aS,8aR )-7-(5-UKIOTeKCHITHA3OI-2-
11)-8-0KCOOKTaruapo-2, 7-nap THpUANH-

2(1H)-xapOoHuTpUI

1-12R,S

(4aR,8aS)-7-(5-uKIOreKCUITHA30-2-
11)-8-0KCOOKTaruapo-2, 7-Hap THpUANH-

2(1H)-xapOoHuTpun

1-12RR

(4aR,8aR)-7-(5-1MKIOTreKCUITHAZ0JI-2-
1)-8-0KCOOKTarunpo-2, 7-Hap THpUa1H-

2(1H)-xapOoHUTpUI

1-128,S

(4aS,8aS)-7-(5-1uKIOreKCUITHA30I-2-
W1)-8-0KCOOKTaruapo-2, 7-Hap THPUAMH-

2(1H)-xapOoHuTpUI

2-1R

(R)-8-(5-muknorexkcunruason-2-un)-4,9-
nuokcookTaruapo-2H-mupasuno[ 1,2-

anupa3uH-2-kapOOHUTPHI

3-1S

(S)-8-(5-umknorekcunruazon-2-mn)-4-
okcookrtaruapo-2H-nupasunol 1,2-

a|nupas3uH-2-kapOOHUTPHI

3-1R

(R)-8-(5-mukmorekcunTuason-2-mn)-4-
okcookrtaruapo-2H-nupasunol 1,2-

a|nupas3uH-2-kapOOHUTPHI

4-18,S

SE=

(4a8S,8aS)-7-(5-uMKIOreKCUITHA30IT-2-
wi)-okraruapo-2, 7-nadptupunusa-2( 1 H)-

KapOOHUTPHI




4-1S,R

(4aS,8aR )-7-(5-MKIOTeKCHUITHA3OI-2-
WI)-oKTaruapo-2,7-naprupuans-2(1H)-

KapOOHUTPHI

4-1R,S

//Z
E
7

(4aR,8aS)-7-(5-uKIOreKCUITHA30I-2-
Wi)-oKTaruapo-2,7-naprupuans-2(1H)-

KapOOHUTPHI

5-1R,R

(3aR,7aR)-2-(5-uuknorekcunTHa3on-2-
uin)-3-okcookraruapo-SH-nuppono[3,4-

cmupunuH-5-kapOoHUTpUI

5-18,S

(3aS,7aS)-2-(5-1uKIOreKCUITHa30I-2-
uin)-3-okcookraruapo-SH-nuppono[3,4-

c]nupuanH-5-kapOOHUTPUI

5-2R,R

(3aR,7aR)-2-(5-(3-
[aHO(D€HHIT ) TUPUMHIMH-2-HJ1)-
oktaruapo-SH-nupporno[3,4-c]-

MUPUANH-5-KapOOHUTPUIT

5-28,S

(3a8S,7aS)-2-(5-(3-
HAHO(ESHMIT ) TUPUMUAHH-2-1JT)-
oktaruapo-SH-nuppono[3,4-c]-

NUPUANH-5-KapOOHUTPUIT

6-1R

(R)-8-(5-(Tper-OyTmin)-4-xnopTrazon-2-
ui)-6,9-nuokcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

6-1S

(S)-8-(5-(Tper-OyTmn)-4-x10pTHA30I-2-
ni)-6,9-nuokcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-14S

*(S)-9-okco-8~(5-pennnTuazon-2-
nin)okraruapo-2H-mpasuno[1,2-

a|nupas3uH-2-kapOOHUTPHIT




1-14R

o N
N
= /Z\O
N e e, (“\N S

*(R)-9-0kco0-8-(5-penmnrrazon-2-
nwin)okraruapo-2H-mpasuno[1,2-

anupasuH-2-kapOOHUTPHI

£
m/i

(R)-8-(5-(Tper-OyTun)THazon-2-mn)-9-
okcookrtaruapo-2H-nupasunol1,2-

anupasuH-2-KkapOOHUTPHI

1-15S

c&:
f

(S)-8-(5-(Tper-OyTmm)Tnazon-2-mn)-a-
MeTHII-9-0kcookTaruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHUTPUI

1-16

(R)-8-(((1R,2R,5R)-6,6-
auMmetuiounukio[3,1,1 ] renran-2-
WI)MeTHI)-9-0kcookTaruapo-2H-
nupasuHo[1,2-a]nupa3un-2-

KapOOHHUTPUII

1-17

(R)-8-(1-metun-3-dpenunn-1H-nmupazon-
5-ni)-9-okcookrarunpo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUI

1-18

.

(R)-8-(4-(4-xnopdenni)rnazon-2-mui)-9-
okcookrtaruapo-2H-nupazunol 1,2-

a|nupa3uH-2-kapOOHUTPHIT

1-19

b-4

//Z
3
oG
é@

(R)-8-(2-1uKIore KCUITHA301-5-11)-9-
okcookrtaruapo-2H-nupasunol 1,2-

a|nupa3uH-2-kapOOHUTPHIT

1-20

///z
o
gf

(R)-8-(3-muxnorexkcui-1-merun-1H-
HPa3oI-5-mi)-9-okcookraruapo-2H-
nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHI

1-21

/
&
O

(R)-8-([1,1'-6ucpennn]-3-mm)-9-
okcookrtaruapo-2H-nupasunol 1,2-

anupas3uH-2-kapOOHUTPHI




46

1-22

(R)-8-(2-mknorekcui-4-MeTuITHa30d1-
5-un)-9-okcookraruapo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHUTPHIT

1-22

(R)-8-(4-u3onponmnbeH3un)-9-
okcookrtaruapo-2H-nupasunol1,2-

anupasuH-2-kapOOHUTPHI

1-23

(R)-8-((1s,4S)-4-(Tpet-
Oy THJT) IUKJIOT€KC T )-9-0KCOOKTar ugpo-
2H-nupasuno[ 1,2-a]nupa3us-2-

KapOOHHUTPUII

1-24

(9aR)-8-(((25)-6,6-
auMetuinounukiio[3,1,1 ] renran-2-
WI)MeTH)-9-0kcookraruapo-2H-
nupasuHo[ 1,2-a]nupa3un-2-

KapOOHHUTPUII

1-25

(R)-9-0kco-8-(3-(Tpudrop-
metwi)penun)okraruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-26

(R)-8-(2-(2-
M30MPONOKCU(EHMIT ) THAZ0I-5-1I1)-9-
okcookrtaruapo-2H-nupasunol 1,2-

anupasuH-2-kapOOHUTPHIT

1-27

(R)-9-0okco-8-(2-(2-
(heHoOKCU( eHMIT)THA30I-5-
un)okrarunpo-2H-mupasuno[ 1,2-

a|nupas3uH-2-kapOOHUTPHI

1-28

(R)-8-(2-(3,3-
TP TOPLUKIIOOY THIT)THA30JI-5-111)-9-
okcookrtaruapo-2H-nupasunol1,2-

a|nupasuH-2-kapOOHUTPHI
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1-29

(R)-9-0kco-8-(4-
¢denokcudpenmn)oxraruapo-2H-
nupa3uHo[ 1,2-a|nupa3us-2-

KapOOHUTPHIT

1-30S

(R)-8-(2-((S)-2,2-
TUMETHIILHUKIIOTEKCHIT ) THA30-5-11)-9-
okcooktaruapo-2H-nupasunol1,2-

anupasuH-2-kapOOHUTPHIT

1-30R

(R)-8-(2-((R)-2,2-
JTUMETUIILUKIIOTEKCHIT ) THA301-5-11)-9-
okcooktaruapo-2H-nupasunol 1,2-

a]nupasuH-2-kapOOHUTPHI

1-31

(R)-8-(4-xm10p-2-1IUKIOTeKCUITHAZ0JI-5-
n)-9-okcookraruapo-2H-
nupasuHo[1,2-anupa3un-2-

KapOOHUTPUI

1-32

(R)-8-(5-umknorexkcun-4-
(METOKCUMETHJT)TUA30J1-2-11)-9-
okcookrtaruapo-2H-nmpasunol 1,2-

a|nupasuH-2-kapOOHUTPHIT

1-33

(R)-8-(2-mmknorekcui-4-¢propTraszon-5-
m)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-34

(R)-8-(4-xnop-3-
(TpudTopmernn)penin)-9-
okcookTtaruapo-2H-nupasunol 1,2-

a|nupas3uH-2-kapOOHUTPHI

1-35SR

(R)-8-(5-((1S,2R)-2-
METHJILIHKJIOTE€KCHIT ) THA30J1-2-1J1)-9-
okcookrtaruapo-2H-nupasunol1,2-

a|nupasuH-2-kapOOHUTPHIT




1-35RS

(R)-8-(5-((1R,25)-2-
METHJILIHKJIOT€KCHIT ) THA30J1-2- 11 )-9-
okcookrtaruapo-2H-nupasunol 1,2-

anupasuH-2-kapOOHUTPHI

1-36SS

(R)-8-(5-((18,25)-2-
METUJILHUKJIOTEK CHIT ) THA30I-2-11)-9-
okcooktaruapo-2H-nupasunol1,2-

anupasuH-2-kapOOHUTPHIT

1-36RR

(R)-8-(5-((1R,2R)-2-
METUJILHUKJIOTEKCHIT ) THA30-2-11)-9-
okcooktaruapo-2H-nupasunol1,2-

a]nupasuH-2-kapOOHUTPHI

1-37

(R)-8-(5-tmknorexkcun-4-
LUKJIONPONUITHA30-2-11)-9-
okcookrtaruapo-2H-nupasunol 1,2-

a]nupasuH-2-kapOOHUTPHI

1-38

(R)-8-(5-umkorekcun-4-(2-
nuktonponui-3 H-nupason-4-un)-
THA30J1-2-11)-9-0KcooKTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-39

(R)-9-0kco-8-(4-
(TpudTopMeTHIT)MTUpPUANH-2-
wi)okraruapo-2H-mupasunol 1,2-

a|nupasuH-2-kapOOHUTPHI

1-40

(R)-8-(5-mmkinorekcuia-4-MeTuITHa30J1-
2-n1)-9-okco-okraruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT

1-41

(R)-8-(5-muknorekcun-1-merun-1H-
nupason-3-mi)-9-okco-okraruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHI




1-42

(R)-8-(5-mukmnorexcun-4-
(Tpudropmern)THA30T-2-1I1)-9-
okcookrtaruapo-2H-nupasunol1,2-

anupasuH-2-kapOOHUTPHI

1-43SR

™

(R)-9-okco-8-(5-((1S,2R)-2-
(TpUTOPMETHIT)IUKIIOT €KCHIT )-THA30JI-
2-um)okraruznpo-2H-nupasunHo[1,2-

a]nupasuH-2-kapOOHUTPHI

1-43RS

(R)-9-0kco-8-(5-((1R,25)-2-
(TpUPTOPMETHIT)LIUKIIOT€KCHIT)-THA301-
2-un)oxraruapo-2H-nupasuno[1,2-

a]nupasuH-2-kapOOHUTPHI

1-43SS

(R)-9-okco-8-(5-((18S,25)-2-
(TpuTOPMETIIT ) IMKIIOT €KCHIT)-THA30JI-
2-un)oxraruapo-2H-nupasuno[1,2-

a]nupasuH-2-kapOOHUTPHI

1-43RR

(R)-9-0kco-8-(5-((1R,2R)-2-
(TpUGTOPMETHIT ) LIKIIOT €KCHIT )-THA30JI-
2-un)okraruapo-2H-nupazuno[ 1,2-

anupasuH-2-kapOOHUTPHIT

1-44

(R)-8-(2-(5-(5-meTun-4H-1,2 4-
Tpuazon-3-mwi)-[1,1'-Oudenmn]-2-
W1)3THIT)-9-0KcookTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-45

(R)-8-(2-(4'-timano-5-(5-mermn-4H-
1,2,4-tpuazon-3-un)-[1,1'-6udennn]-2-
WIT)-3THI)-9-0Kco-okTaruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT
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1-46

(R)-8-(2-(3'-imano-5-(5-mernn-4H-
1,2,4-tpuazon-3-un)-[1,1'-6udennn]-2-
WI1)-3THI)-9-0Kco-okTaruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT

1-47

(R)-8-((3'-umano-3-merun-[1,1'-
oudennn|-4-mn)mernin)-9-okco-
oktaruapo-2H-nupasuno[1,2-a]-

NHUpa3uH-2-KapOOHUTPHUI

1-48

(R)-8-((3-merun-3'-uurpo-[1,1'-
Oudennn]-4-mn)meTHn)-9-okco-
okTaruzapo-2H-nupasuno[1,2-a]-

MHUPa3HH-2-KapOOHNUTPHUIT

1-49

(R)-8-6en3mn-9-okcookraruapo-2H-
nupasuHo[1,2-a]nupa3un-2-

KapOOHUTPUII

1-50

(9aR)-8-(2-(4-meTokcueHIIT ) TPOTIHIT )-
9-okco-okraruapo-2H-nupaszuno[ 1,2-a]-

NHpa3uH-2-KapOOHUTPUIT

1-51

(R)-8-(3-xnopdenmn)-9-okco-
oktarunpo-2H-nupasuno[1,2-a]-

MHPa3uH-2-KapOOHUTPIUIT

1-52

(R)-8-(6-meTokcubenso[d ]| trazomn-2-n)-
9-okcookraruapo-2H-nupasuno[1,2-

a|nupasuH-2-kapOOHUTPHI

1-53

(R)-8-(6-xnopben3o[d]ruazon-2-mn)-9-
okcookrtaruapo-2H-nupasunol 1,2-

a|nupas3uH-2-kapOOHUTPHIT




¢ o (R)-9-okco-8-(3-henmnusoxcazon-5-
1-54 \N S, HKN A}\© nn)okraruapo-2H-mpasuno[1,2-
”\) a]nupasuH-2-kapOOHUTPHIT
(R)-9-0kco-8-(5-pennnnupunns-2-
1-55 ”\\\\\N/%HKN O win)okraruapo-2H-nupaszuno[ 1,2-
NJ anupasuH-2-kapOOHUTPHI
. OOC, (R)-8-(5-xnmopbenso[d]okcazomn-2-mi)-9-
1-56 N\N o, H‘\N /L\\N okcooktaruapo-2H-mupasuno[1,2-
N\) a]nupasuH-2-kapOOHUTPHI
o /@:ﬁ (R)-8-(3,4-nuxnopdennn)-9-
1-57 \N/"%..H‘\N " okcookraruapo-2H-nmpasunol 1,2-
“\) a]mupasuH-2-kapOOHUTPHIT

(9aR)-9-okco-8-(2-

158 s, H}\ /\ro : denoxcunponum)okxraruapo-2H-

nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUIT

9 (9aR)-8-(2-(3-MeTokCcHpeHIIT ) IPOTIHIT )-
N\ Hry
1-59 e \)N -~ 9-okco-okrarunpo-2H-nupasuno[ 1,2-a]-

MUPa3uH-2-KapOOHUTPIUIT

(9aR)-8-(2-(3,4-

N i nudTopdheHMIT )IpOH )-9-0KCco-
1-60 ‘K\\N o, Hl\N ] (1) p(b ) p )
N\) oktarunpo-2H-nupasuno[1,2-a]-

MHPa3nuH-2-KapOOHUTPIIT

(9aR)-9-okco-8-(2-

" E€HUJITIPOITHA JoKTaruapo-2H-
1-61 \\N . H‘\Nﬁ/© (1) p ) p
N\) nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

0 (R)-8-(3-xnop-4-metundennn)-9-
N‘\ o
1-62 N N o okcookrtaruapo-2H-nupasunol 1,2-

k/N\) a]nupasuH-2-KapOOHUTPHIT




1-63

(R)-9-0Kkco-8-(xuHOMNH-3 -1I1)-
oktaruapo-2H-nupasuno[1,2-a]-

MUpa3nuH-2-KapOOHUTPIIT

1-64

(R)-8-(3-(4-xnopdenm)-u30kcazon-5-
nn)-9-okco-okraruapo-2H-
nupas3uHo[ 1,2-a]-nupazun-2-

KapOOHUTPHI

1-65

(R)-8-(3-(3-meTokcudenm)-u30kca3ol-
5-mn)-9-okco-okrarunpo-2H-
nupas3uHo[ 1,2-a]-nupazun-2-

KapOOHHUTPUIT

1-66

(9aR)-8-(2-(4-merokcu-3-(1H-nmupaso-
S5-un)peHnn)npomnu)-9-0KCOOKTaruapo-
2H-nupaszuno[1,2-a|nupasun-2-

KapOOHUTPUI

1-67

(9aR)-8-(2-(4-merokcu-3-(1-merun-1H-
HPa30J1-5-1i)-heHun)npornmi)-9-
okcookrtaruapo-2H-nmpasunol 1,2-

anupasuH-2-kapOOHUTPHIT

1-68

(R)-9-0kco-8-(5-¢penun-1,3,4-
THAIUA30J-2-uj)okTaruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHUTPHIT

1-69

(R)-9-0kco-8-(1-(mupuaun-2-
WIT)a3eTHIUH-3 -1 )oKTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-70

(R)-8-(5-(3-xnopdennn)-1,3,4-
OKCaNa30J1-2-11)-9-0KCO-OKTaruapo-
2H-nupaszuno[ 1,2-a]-nupasun-2-

KapOOHUTPHIT




1-71

(R)-8-(5-(3-unanopennn)-1,3,4-
OKCaaNa30J1-2-11)-9-0KCO-OKTaruapo-
2H-nupaszunHo[ 1,2-a]-nupasun-2-

KapOOHUTPHIT

1-72

=

(9aR)-8-(2-(4-uymanodennn)npomnun)-9-
okco-okTaruapo-2H-nupasuno[ 1,2-a]-

HMpa3uH-2-KapOOHUTPIUI

1-73

(R)-9-0kco-8-(3-(3-
(TpudropmeToKcH)PeHII)-U30KCa30II-5-
un)okraruapo-2H-mupasunol 1,2-

a]nupasuH-2-kapOOHUTPHI

1-74

(9aR)-8-(2-(3-unanodperna)nponui)-9-
okco-okraruapo-2H-nupasuno[ 1,2-a)-

UPa3HH-2-KapOOHNUTPHUIT

1-75

(9aR)-8-(2-(5-unanonupuanH-2-
WT)IIPOIN )-9-0kcookraruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUIT

1-76

(9aR)-8-(2-(4-
THIPOKCH(EHMIT ) TIPOTIHLIT)-9-0KCO-
oktarunpo-2H-nupasuno[1,2-a]-

MHPa3nuH-2-KapOOHUTPIUIT

1-77

(9aR)-8-(2-(4-umano-3-
METHII(EHILT)TPOITHIT )-9-0KCOo-
oktarunpo-2H-nupasuno[1,2-a]-

MHPa3nuH-2-KapOOHUTPIUIT

1-78

(9aR)-8-(2-(5-n30nponoOKCUMPUANH-2-
WI1)-TIpoIiIT)-9-okcookTaruapo-2H-
nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHI




(9aR)-8-(2-(4-meTokcu-3-(1-metmn-1H-

0 ~
AN MHAPa301-4-1)-(PEeHWT)TPOIII)-9-
1-79 \\N/’%,,,,H\N o P ) )np )
. \) O/ okcookTtaruapo-2H-nupasuno[ 1,2-
anupasuH-2-kapOOHUTPHI
(9aR)-8-(2-(2-¢pTop-3-
150 S /%H[\NA[/Q\D/ METOKCH(EHHJT) TPOTHIT )-9-0KCO-
. J ! oktaruapo-2H-nupasuno[1,2-a]-
HMpa3uH-2-KapOOHUTPIUIT
o NO (R)-9-0kco-8-(4-pennnnupuus-2-
"=
1-81 %§\W’/%Mf/l\” win)okraruapo-2H-nupaszuno[ 1,2-
NJ a]mupasuH-2-kapOOHUTPHIT
o m (R)-8-(5-(4-propdennn)rrnazon-2-mn)-
N\\“}\ /@
1-82 M NS i 9-okcookrarunpo-2H-nupasuno[ 1,2-
N\) a]nupasuH-2-kapOOHUTPHI
H=l (R)-9-0kco-8-(3-nponokcu-4-(1H-
o nupa3os-5-mn)denun)okraruapo-2H-
].'83 N\ /%
N \) o nupa3uHo[ 1,2-a]nupa3un-2-
) KapOOHUTPUI
R)-8-(6-(3-umnanoge - -
A (R)-8-(6-(3-imanodeHmn ) -mupuUMHUINH
" A 4-nn)-9-okco-okraruapo-2H-
1-84 SN HKN Z ) P
N\) nupa3uHo| 1,2-a]-nupa3un-2-
KapOOHUTPHIT
ONH (R)-8-(6-(1H-tupazon-4-umn)-
o N E
N N Oen3o[d]ruazon-2-mn)-9-okco-
1-85 AN /@
\) oktarunpo-2H-nupasuno[1,2-a]-
MHPa3uH-2-KapOOHUTPIUIT
(R)-8-(2'-umano-[4,4'-OnmmpunuH]-2-
" ] A nin)-9-okco-okraruapo-2H-
1-86 S H‘\ O Z ) P

nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT
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1-87

7
L

(R)-9-0kco-8-(3-(3-(Tpudrop-
MeTHIT)(peHNIT)-I30KCaA30I1-5-1IT)-
oktarunpo-2H-nupasuno[1,2-a]-

MHPa3nuH-2-KapOOHUTPIUIT

1-88

(R)-8-(6-(3-xnopdenni)-nupumMunH-4-
nn)-9-okco-okraruapo-2H-
nupas3uHo[ 1,2-a]-nupazun-2-

KapOOHUTPHI

1-89

(R)-8-(6-(3-umano-5-propdenun)-
MUPUMHUINH-4-11T1)-9-0KCO-OKTarupo-
2H-nupasuHo[ 1,2-a]-nupasun-2-

KapOOHHUTPUIT

1-90

(R)-8-(6-(4-xnopdenu)-nupumMunH-4-
uin)-9-okco-okrarunpo-2H-
nupasuHo[ 1,2-a]-nupasun-2-

KapOOHHUTPUII

1-91

(R)-9-0kco-8-(1-penmn-1H-umunazon-
4-un)okraruapo-2H-nupasunol[ 1,2-

anupasuH-2-kapOOHUTPHIT

1-92

(R)-9-0kco-8-(5-(heHun-u3okcaszon-3-
wn)okraruapo-2H-nupaszunol 1,2-

anupa3uH-2-kapOOHUTPHIT

1-93

(R)-8-(5-(1H-ntupazomn-5-ui)-nupuanH-
2-nim)-9-okcookrarunpo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-94

(R)-8-(4-(3-tmmanodennn)mupuanH-2-
nin)-9-okcookraruapo-2H-
nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT
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1-95

(R)-8-(5-(3-xnopdennn)-nupunazus-3-
nn)-9-okco-oktaruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT

1-96

(R)-9-0kco-8-(5-(3-(Tpudrop-
MeTHIT)(hEeHIIT)-U30KCa30I1-3 -1iT)-
oktaruapo-2H-nupasuno[1,2-a]-

NHMpa3uH-2-KapOOHUTPIUIT

1-97

(R)-8-(5-(1H-nupazon-1-um)-nupuams-
2-nn)-9-okcookraruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHHUTPUII

1-98

(R)-8-(4-(3-umanodenunn)-okcazo-2-
nin)-9-okcookra-ruspo-2H-
nupasuHo[ 1,2-a]-nupasun-2-

KapOOHHUTPUII

1-99

(R)-8-(1-(3-tmanodenmn)-1H-
UMUAa30J1-4-11)-9-0KkcookTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-100

(R)-9-okco-8-(1-(3-
(rpudropmermn)penmn)- 1 H-umunazon-
4-um)okraruapo-2H-nupasuno[ 1,2-

a|nupasuH-2-kapOOHUTPHIT

1-101

(R)-9-0okco-8-(1-(3-
(TpudTopmerokcu)penmn)-1H-
uMua30J-4-mn)okraruapo-2H-

nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-102

(R)-8-(1-(3-unanoenmnn)-1H-1,2,3-
Tpuazon-4-mi)-9-okco-okraruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT




(R)-8-(1-(3-unanopennn)-1H-1,2 4-

//N
S N TpHuazoi-3-mi)-9-okco-okrarugpo-2H-
1-103 “\ ) ~ /
w” e S nupaszuHo[ 1,2-a]-nupasux-2-
N\) KapOOHHUTPHII
o] O (R)-8-(5-(1H-urna3zon-7-mn)-nupuaut-
2-nn)-9-okcookrarunpo-2H-
1-104 ) 0 NQ
X o, H‘\ nupasuHo[1,2-a|nupazun-2-
N\) KapOOHUTPUI
) (R)-8-(5-(1H-unnazon-4-wmn)-nupuams-
2-un)-9-okcookTaruapo-2H-
1-105 ) 0 NO 1o 5
nupasuHo[1,2-a]nupa3un-2-
S 1)1\ P [1,2-a]map
k/ \) KapOOHHUTPUI
N
HN/O (R)-8-(5-(1H-unrna3om-7-wn)-nupasuH-
2-nn)-9-okcookraruapo-2H-
1-106 o N
S, Hk /@N nupasuHo[ 1,2-a]mupasus-2-
N\) KapOOHUTPUIT
o) (R)-8-(5-(1H-unrna3o0n-4-w)-nupasuH-
2-nn)-9-okcookraruapo-2H-
1-107 a
““\\\ o, HL )@N nupa3uHo[ 1,2-anupa3un-2-
K/N \) KapOOHUTPHIT
| O (R)-8-(6-(1H-urmazo:m-7-wn)-
N NUPUAA3ZUH-3-1IT)-9-0KCO-OKTaruapo-
1-108 ) o w7 P ) P
N, Hl\ Q 2H-nupaszunol 1,2-a]-nupa3un-2-
k/w\) KapOOHUTPHIT
W) (R)-8-(5-(1H-nupasomno[3,4-c]-
OUPUIUH-7 -V ) IUPUAUH-2 -1 )-9-
1109 Q p Jrp )

okcookrtaruapo-2H-nupasunol1,2-

a|nupasuH-2-kapOOHUTPHI




1-110

(R)-8-(5-(1H-tmpazomno[3,4-b]-
MUPUANH-4- W) THPUAUH-2-11)-9-
okcookrtaruapo-2H-nupasunol1,2-

a|nupasuH-2-KkapOOHUTPHI

I-111

(R)-8-(6-(1H-unnazon-4-mmn)-
NUPHUIA3HH-3-11)-9-0KCO-OKTaruipo-
2H-nupasuno[ 1,2-a]-nupasun-2-

KapOOHUTPUI

1-112

(R)-8-(5-(1H-unrnazomn-7-mn)-
MUPUMUTUH-2-11)-9-0KCO-OKTaruapo-
2H-nupazuno[ 1,2-a]-nupazun-2-

KapOOHHUTPUIT

1-113S

*(S)-9-okco-8-(5-(2-¢penokcu-
(benmn)Trazon-2-un)okraruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPUI

I-113R

*(R)-9-0kco-8-(5-(2-
(b eHokcueHnIT)THA30I-2-11)-
okrtarunpo-2H-nupasuno[1,2-a]-

MHPa3uH-2-KapOOHUTPIUIT

I-114R

(R)-9-0kco-8-(5-(2-penoxcudennn)-
1H-nupa3zon-3-mn)-okraruapo-2H-
nupasuHo[ 1,2-a]-nupazun-2-

KapOOHUTPHIT
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Q (S)-9-okco-8-(5-(2-penokcu-penn)-
" 1H-nupa3zon-3-un)-okraruapo-2H-
—

nupasuHo[ 1,2-a]-nupazun-2-

1-114S
N\ I p,
L/ \)N KapOOHUTPHI

(R)-8-(5-(3-(azerunun-1-un-

o] N
N“\ o, (u\ /”\5\ MeTHT) () €HIIT) THA30JI-2-1T)-9-
okcooktaruapo-2H-nupasunol 1,2-

1-115R
anupasuH-2-kapOOHUTPHI

C
&

(S)-8-(5-(3-(azerugun-1-mn-
MeTHIT) P EeHNIT) THAZ0I-2-1JT)-9-

okcookTaruapo-2H-nupasuno[1,2-

a8
(ﬂ>¥/z
¢

1-1158
\\/N

a]nupasuH-2-kapOOHUTPHI

(R)-8-(5-(Tpet-OyTri)-4-x10p-THA30]1-

o8
\/H/N s 2-ui)-9a-drop-9-okco-okraruapo-2H-
F \N\r Vi nipa3uHo| 1,2-a]-nupasun-2-

1-116R rd
KapOOHUTPUI

(S)-8-(5-(Tper-OyTmn)-4-x510p-THA301-2-

S8
. N min)-9a-drop-9-okco-okraruapo-2H-
o}

A S
1-116S =z
e j \N\( / nupa3uHo| 1,2-a]-nmupa3un-2-
KapOOHUTPHIT

(R)-8-(5-mknorekcunruason-2-mn)-9a-

o} N
" 3 MeTHII-9-0KcookTaruapo-2H-
1-117R \\N N/Q\Q
\) nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

(S)-8-(5-umknorexcuntruazon-2-mi)-9a-

o N
L1178 ”\ D\Q MeTHI-9-0kcookTaruapo-2H-
Nk/ \)N i nupasuHo[ 1,2-a|nupasun-2-
N
KapOOHUTPHIT
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Q (R)-8-(5-((S)-2-6en3unmunepunus-1-
WJ1)THA30J1-2-11)-9-0KkcookTaruapo-2H-
1-118R,S N ) ) P
N N. _§ 7 nupasuHo[ 1,2-a]mupasun-2-
e Rvaw,
N o N \/)i KapOOHUTPHI

nupasuHo[1,2-a|nupazun-2-

(R)-8-(5-((R)-2-0en3unnunepunus- 1 -
WJT)THA30I1-2-11)-9-0KkcookTaruapo-2H-
1-118R R N
N
N

KapOOHUTPUI

Q (S)-8-(5-((S)-2-6enzmnnunepunus-1-

WJ1)THA30J1-2-111)-9-0kcookraruapo-2H-
1-118S,S (\N/\ A ) ) P
“ nupasuHo[1,2-a]nupa3un-2-

N .. N S
// ~a H(
N7 o h} j ND KapOOHUTPHIT

(S)-8-(5-((R)-2-6en3unnunepuaus-1-
WJT)THA30JI-2-11)-9-0KcookTarupo-2H-
1-118S,R AN ) ) P
N . N. _s nupasuHo[1,2-anupa3un-2-
Ve

KapOOHUTPUI

QrfN 2-(5-UMKJIOTeKCUITHA30JI-2-

N

1-119 ST N Qj un)okraruapo-SH-muppono[3,4-
N—=N

cnupunuH-5-kapOOHUTPUI

[0128] B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHS XUMHYECKHE CTPYKTYpPbl (Hampumep,
COEIMHEHUS) BKJIIOYAIOT CTPYKTYpbl U3 Tabsumpsl C. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHHS B
HACTOSIIEM H300pETEeHHH TPENJIararoTcsi COeAWHEHUs, BbIOpaHHble W3 TaOnuuel C, WiIn HX

(dbapManeBTHUECKH MTPUEMIIEMbIE COJIH.

Tabanna C:
Howmep

COEIMHEHU Crpyxkrypa XUMHUUYECKOE HA3BaHUE

(S)-8-(5-umknorekcuntuazon-2-

H i I wi)-9-okcookraruapo-2H-
1-1S RPN /©“© : P
K/“\) nupa3uHo[ 1,2-a|nupazus-2-

KapOOHHUTPHI




(R)-8-(5-mmkorekcuinruason-2-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

1-28

*(S)-8-(5-(Tper-OyTmin)-4-
XJIOPTHA30JI-2-111)-9-
OKkcookTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPHI

1-2R

*(R)-8-(5-(Tper-OyTuin)-4-
XJIOPTHA30J1-2-1J1)-9-
OKcoOKTaruapo-2H-
nupasuHo[ 1,2-anupa3un-2-

KapOOHUTPUI

1-3S

(S)-8-(4-xmop-5-
LIUKJIOT€KCUITHA30JI-2-1J1)-9-
OKCOOKTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUIT

I-3R

(R)-8-(4-xnop-5-
LIUKJIOT€KCHITHA30JI-2-11)-9-
okcookTaruapo-2H-
nupa3uHo[ 1,2-a|mupazuH-2-

KapOOHHUTPHIT

1-4R

//Z
310
e
V4

(R)-8-(5-(3-
UAHO(DEHIT ) TUPUMUTUH-2-1T)-
9-okcookrarunpo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

1-4S

(S)-8-(5-(3-
UAaHO(DEHIT ) TUPUMUIUH-2-1T)-
9-okcookrarunpo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT




I-5R

(R)-8-(5-(3-
XJIOp(EHMIT) TUPUMUANH-2-11T)-9-
okcookraruapo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI

1-5S

(S)-8-(5-(3-
XJIOpG €HUIT) TUPUMHUIUH-2-1JT)-9-
OKkcookTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPHI

1-6R

(R)-8-(5-(3-unanodenmn)Tuazon-
2-un)-9-okcookrarunapo-2H-
nupasuHo[ 1,2-a]nupa3un-2-

KapOOHUTPUI

1-6S

(S)-8-(5-(3-unanoenmn)THa301-
2-ni)-9-okcookrarunpo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUIT

I-7R

(R)-8-(5-(3-xnophenmn)Tuazon-2-
m)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPHIT

1-7S

(S)-8-(5-(3-xnopdenmn)Tnazon-2-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

I-8R

(R)-8-(3-(3-
uaHO(eHIIT ) 130K Ca30II-5-11)-9-
okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT




(S)-8-(3-(3-
//N ruaHO(eHIT) 130K Ca30II-5-11)-9-
1-8S "\N/\)‘LN D@ okcookraruapo-2H-
k/”\) nupas3uno[ 1,2-a]nupazun-2-
KapOOHHUTPHI
(R)-8-(3-(3-
o o . XJIOp(eHIIT)H30KCa30II-5-11)-9-
1-9R N‘\\\N o, H‘\” ~ > OKcookTaruapo-2H-
N\/‘ nupasuHo[ 1,2-a|nupazun-2-
KapOOHHUTPHI
(S)-8-(3-(3-
o o ¢ XJIOpeHIIT)H30KCa30II-5-11)-9-

1-9S N\N /\)‘\N < > OKCOOKTaruapo-2H-

nupasuHo[ 1,2-anupa3un-2-

KapOOHHUTPUII

(R)-8-(5-(3-
HaHO( eHMT)U30KCa301-3-11)-9-

I-10R okcookTaruapo-2H-

nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPHIT

(8)-8-G-G-

4 TUaHO( €HUJT ) M30KCa30J1-3 -1iT)-9-
1-10S ”\ /\Hk | Y, okcookTaruapo-2H-
K/ \) nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

(R)-8-(5-(3-
XJI0pEHIT)U30KCA30IT-3-1J1)-9-

1-11R X HL @ okcookTaruapo-2H-
N\) nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

(S)-8-(5-(3-
“ XJI0pEHIT)H30KCA30IT-3-1J1)-9-
1-118 N\N /\)l\N ! Vi okcookTaruapo-2H-

K/ \) nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI
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1-12S,R

(4aS,8aR)-7-(5-
LUKJIOT€KCHITHA30JI-2-11)-8-
OKCOOKTaruzipo-2,7-HapTHpUAHH-

2(1H)-xapOoHuTpUI

1-12R,S

(4aR,8aS)-7-(5-
LUKJIOT€KCUITHA30I-2-11)-8-
OKCOOKTaruzpo-2,7-HapTHpUANH-

2(1H)-xapOonuTpuI

1-12R,R

(4aR,8aR)-7-(5-
LIKJIOT€KCHUIITHA30JI-2-111)-8-
OKCOOKTaruzpo-2,7-HapTHpuA1H-

2(1H)-xkapOoHuTpHI

1-128,8

(4aS,8aS)-7-(5-
LIUKJIOT€KCHUIITHA30I-2-111)-8-
OKCOOKTaruzpo-2,7-Hap THpUIUH-

2(1H)-xapOoHuTpUI

1-14S

*(S)-9-okco-8-(5-penunrrazon-2-
win)okrarunapo-2H-nupasuno| 1,2-

anupa3uH-2-kapOOHUTPHIT

1-14R

*(R)-9-0kco0-8-(5-penmnrrazon-2-
wn)okraruapo-2H-nupasunol 1,2-

a|nupa3uH-2-KkapOOHUTPHIT

(R)-8-(5-(Tper-OyTmin)Trazon-2-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHIT

1-15S

(S)-8-(5-(Tpet-OyTun)THA30-2-
n1)-9a-MeTHII-9-0KCOOKTaruipo-
2H-nupaszuHol 1,2-a|nupazun-2-

KapOOHHUTPHI




2-1R

(R)-8-(5-mmkorekcuinruason-2-
nin)-4,9-nuokcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI

3-1S

(S)-8-(5-umkorekcunTuazon-2-
nin)-4-okcookraruapo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI

3-1R

(R)-8-(5-mkorekcunruason-2-
nn)-4-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupazun-2-

KapOOHHUTPUIT

(4aS,8aS8)-7-(5-
LIUKJIOT€KCUJITHA3O0JI-2- 1T )-
OKTaruapo-2,7-HadTupuanH-

2(1H)-xapOoHuTpuUI

4-1SR

(4aS,8aR)-7-(5-
LIMKJIOT€KCUJITHA30JI-2- 1T )-
OKTaruzpo-2,7-HapTHPUAUH-

2(1H)-xapOoHuTpuUI

4-1R,S

(4aR,8aS)-7-(5-
LKJIOT€KCHIITHA30JI-2- 1)~
OKTaruzpo-2,7-HapTHPUAUH-

2(1H)-xapOoHUTpUT

5-IRR

(3aR,7aR)-2-(5-
LUKJIOT€KCHITHA30JI-2-11)-3 -
okcookraruapo-SH-nupporno[3,4-

cnupunuH-5-kapOOHUTPII

5-18,S

(3aS,7aS)-2-(5-
LUKJIOT€KCHITHA30JI-2-11)-3 -
okcookraruznpo-SH-nupposo[3,4-

cmupunuH-5-kapOOHUTPIIT
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52RR

(3aR,7aR)-2-(5-(3-
UAaHO(DEHIT ) TUPUMUIUH-2-1T)-
okTarugpo-SH-nuppono[3,4-

cmupuauH-5-kapOOHUTPII

5-2S,S

\

(3aS,7aS)-2-(5-(3-
UaHO(pEHII ) TUPUMUIUH-2-1IT)-
oktaruapo-SH-nuppono[3,4-c]-

NUPHUANH-5-KapOOHUTPIIT

6-1R

(R)-8-(5-(tper-OyTun)-4-
XJIOPTHA30J1-2-1)-6,9-
JHUOKCOOKTaruapo-2H-

nupasuHo[ 1,2-a]nupazun-2-

KapOOHHUTPUI

(S)-8-(5-(Tper-OyTuin)-4-
XJIOpPTHA30J1-2-11)-6,9-
Auokcookraruapo-2H-

nupasuHo[ 1,2-a]nupa3un-2-

KapOOHUTPUIT

1-113S

(S)-9-okco-8-(5-(2-peHokcu-
(heHMT)THA301-2- 1T ) OKTaruApo-
2H-nupasuHo[ 1,2-a]-nupa3us-2-

KapOOHHUTPHIT

I-113R

(R)-9-0kco-8-(5-(2-
(heHoKCH( eHMIT)THA30-2-
wn)okraruapo-2H-nupasuno[ 1,2-

a|nupa3uH-2-KkapOOHUTPHIT

I-114R

(R)-9-0okco-8-(5-(2-
¢denokcudenun)-1H-nmupazon-3-
win)okraruapo-2H-mupasuno[ 1,2-

a]-nupasuH-2-KapOOHUTPUI




1-114S

(S)-9-oxco-8-(5-(2-
¢denokcudenun)-1H-nmupazon-3-
win)-okraruapo-2H-nupazuno[ 1,2-

a]-nupasuH-2-KapOOHUTPUI

I-115R

(R)-8-(5-(3-(azeTunun-1-
WIMETHI)(PEeHNUIT) THA30J1-2-1T)-9-
OKkcookTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPUI

1-115S

(S)-8-(5-(3-(azeruaun-1-
WJIMETHI)(EeHNUIT) THA301-2-1T)-9-
OKcoOKTaruapo-2H-
nupasuHo[ 1,2-a]nupa3un-2-

KapOOHHUTPUI

I-116R

(R)-8-(5-(tpet-OyTin)-4-
XJIOPTHA30J1-2-1J1)-9a-PpTOp-9-
okcookTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPHIT

1-116S

(S)-8-(5-(Tper-6yTIn)-4-
XJIOpTHA30J1-2-11)-9a-pTop-9-
OoKkcookTaruapo-2H-
nupa3uHo[ 1,2-a|mupazus-2-

KapOOHHUTPHIT

I-117R

(R)-8-(5-mmkorekcuiaruason-2-
n1)-9a-MeTHII-9-0KCOOKTaruipo-
2H-nmpaszuHol 1,2-a|nupazun-2-

KapOOHHUTPHIT

1-1178

(S)-8-(5-umknorekcuntuazon-2-
n1)-9a-MeTHI-9-0KCOOKTaruipo-
2H-nmpaszuHol 1,2-a|nupazun-2-

KapOOHHUTPHI
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(R)-8-(5-((S)-2-
Q OeH3WIHUIepUINH- | -1T)THA30I-
1-118R,S (\N/\ A 2-111)-9-0KcOoOKTaruapo-2H-

N NS / ] N
NE \/Hf ‘ jND nupasuno[ 1,2-a]mupaszun-2

KapOOHHUTPHI

(R)-8-(5-((R)-2-

OeH3WIUIepUInH- 1 -1iT)THA30-

1-118R,R (\N’\ 2-m11)-9-0KcookTaruapo-2H-

N’Z/ N \)\W N ‘\S/>_,N nupasuHo[ 1,2-a]nupazun-2-

KapOOHUTPUI
(8)-8-(5-(S)2-

OeH3unnunepuanH- 1 -1)THa3o-

1-1188,S (\ N /\l “, 2-un)-9-okcookrarunapo-2H-

NS ) [1,2-2] 2
] N nupasuHo| 1,2-a|nupazun-2-
O Nj

KapOOHUTPUI

(8)-8-(5-((R)-2-
OeH3WIUIePUIUH- | -1JT)THA30I-
1-118S R N 2-um)-9-oKkcookTarupo-2H-
Z N

N Y N ]
‘f nupasuHo[ 1,2-a|nupazun-2-
O N
KapOOHHUTPHIT
[0129] Hanpumep, COEMHEHMUS no U300pETEHHIO BKJIFOUAIOT:

»>_N’_\~ | :*9_"”_\-
\ \

o NY cl

N 2 N\
SO s D

O N\ O ’—N\
\ \
A '

[0130] Cnenyer uMmeTh B BHAY, YTO €CJIM HE YKa3aHO MHOE, TO MPEIINOIAraercs, 4YTO
MIOBCEMECTHO B HACTOSIIIEM M300PETEHNH CChIIKA Ha coequHeHus popmyel (1) Takke BKIFOYaET
bopmyner ('), (T-a), (T'-b), (I-¢), (-d), (I'-e), (I'-f), (-g), (I"-h), (D), (T"), (AT -a), (IT"-b), (T’
¢), (I'-d), (IT’-e), (I’-f), (II’-g), (II’-h), (I1I), (111-a), (I1I-b), (IlI-c), (IV), (IV-a), (IV-b) u (IV-c) u

Pa3HOBUAHOCTH COCIMHEHUH TakuX (pOpMYyJI, ONTMCAHHBIE B H300PETEHHUH.
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Crnenyer uMeThb B BUAY, YTO €CJIHM HE YKAa3aHO MHOE, TO MPEIOIaraeTcs, YTO IOBCEMECTHO
B HACTOSIIIIEM W300pEeTEHUH CChUIKA Ha "XHUMHYECKYHK) CTPYKTYpy" BKIIIOYAET, HAIMpPUMED,
COEIIMHEHUSI.

[0132] Cnenyer umeTh B BUAY, YTO €CJIM HE YKa3aHO MHOE, TO B Clydae, Koraa s
KOHKPETHOH NepeMEeHHOH mNepeuncnsioT "omuH unm Oonee" 3amectuteneii, To 3Ta (opma
NEePeYNCIIeHNs] BKIIIOYAeT ONWH, JIBa, TPU, YEThIpe WK Oojiee 3aMeCTHTENeH, €ClU 3TO He
NPOTHBOPEYHT TPEOOBAHUSIM BaJIEHTHOCTH.

[0133] Omnmcannble B M300pETEHUH COEOUHEHHs] MOTYT COAEpKaTh '"HeoOs3aTebHO
3amermnenHbie”  (Qparmentbl. OOblMHO, TepMHMH "3aMELICHHBIH', HE3aBUCUMO OT TOTO,
NpPEeAIIeCTBYeT JU €My TepMHUH "HeoOs3aTenbHO" WM HET, O3Ha4aeT, YTO OAMH WiMu Oonee
BOZIOPOZIOB OOO3HAUEHHOro (pparmMeHTa 3aMeHeHbl Ha MOAXOMAIUN 3amectutenb. Ecnu He
yKa3aHO MHOE, TO "Heo0s13aTeNIbHO 3aMellleHHas" TPy Ina MOXKET UMETh IOAXOIAIINN 3aMEeCTUTEb
B KQ)XIOM pa3pelleHHOM JJId 3aMeIleHUs IOJIOKEHHM B Tpymne, M Korga Oojiee 4eM OOHO
NOJIOKEHHE B JTIOOO0H TaHHOH CTPYKTYpe MOXET ObITh 3aMEILIEHO C MIOMOLIBI0 00JIee YeM OHOTO
3aMECTUTEIIs], BHIOPAHHOTO U3 YKa3aHHOW IPYIIIbL, 3aMECTUTENb B KQXKOW MO3ULH MOXKET ObITh
100 OJUHAKOBBIM, JUOO pa3nuvHbIM. [IpennouTuTenbHo, YToObl KOMOMHAIIMK 3aMEeCTUTENEH,
NpeayCMOTPEHHBIE STHM M300peTeHUEM, MPENCTaBILIN COO00H KOMOMHALIMH, KOTOPBIE MTPUBOMSAT
K 00pa30BaHMIO CTAOMJIBHBIX WJIM XMMHUYECKH OCYIIECTBUMBIX COCOMHEHHH. Mcmonb3yeMmblii B
n300peTeHnn TepMHUH "cTaOWiIbHBIE" OTHOCHTCS K COCOMHEHHsM, KOTOPbIE MPAKTHYECKH He
U3MEHSIOTCSl NIPU BO3AEHCTBUU YCJIOBHH, MPU KOTOPBIX WX IOJYYarOT, OOHApY>KUBAIOT H, B
KOHKPETHBIX BapUAHTAX OCYIIECTBIICHHS, M3BJIEKAIOT, OYHMINAIOT M MPUMEHSIIOT ¢ OXHOH WK
0oJiee paCKpBITBIMU B M300PETEHUH LIEIISTMH.

[0134] B HekoTOpbIX BapHaHTaX OCYLIECTBJCHMs, B HACTOSIIEM H300pETeHUN
MpeJIaratoTCs pacKpbIThie B H300peTeHnn coenunenus ¢popmysl (1), umeromue Benuunny ICs
npuOIM3UTENILHO | MUKPOMOJIb WJIM MEHbIIE, OMpEAeNsseMyro ¢ moMoinbso aHanusza Ubiquitin-
Rhodamine 110 gist USP30, onrcanHoro B u3o0pereHnn B npumMepe A. B HEKOTOpPBIX BapuaHTax
OCYILECTBJICHUs, B HACTOSIIEM H300pEeTEHUH NpesiararoTesi coequaenust popmysl (I), umerormume
OnHy Wi OoJiee U3 CIEeNYIOINX XapaKTePUCTHK, ONPENesieMbIX MPU HCIIBITAHNH B IpuMepe A
(1) BemmumHa IC5,<10 MkM 1 > 1 MxM,; (i1) BesmunHa ICs5y<1 MkM u> 0,1 MxM; unu (ii1) Bemu4rHa
IC5¢<0,1 MkM. B HEKOTOPBIX BapHAHTAX OCYINECTBIIEHUs, coearuHeHus popmyJiel (I) umerot ogHy
wii 00e U3 CIeAYIOINX XapaKTePHCTHK, ONpeAesieMbIX NMPH HCIBITAHUU B mpumepe A: (i)
BenmmunHa [Cso<1 MkM u > 0,1 MxM; wu (i1) Bemmamnna [C5,<0,1 MkM. B HEKOTOpBIX BapuaHTax
ocyiectByieHust, coenraeHus1 popmyJel (I) umeror Bemmunny 1C5(<0,1 MkM, onpenensemMyro npu
UCIIBITAHUU B IIpUMepe A.

[0135] Ucnonp3yemslit B n3obperennu TepMuH "anudarndeckuit” win "anudaTaueckas
rpynmna" o0o3HaYaeT IMHEHHYIO (TO €CTh, HEPA3BETBJICHHYIO ) HIIH PA3BETBIICHHYIO, 3aMEIIEHHY O
WM HE3aMEIIEHHYIO YTIIeBOAOPOAHYIO LEMb, KOTOPAsl SIBJISIETCS] TOJHOCTBIO HACBHIIEHHON WIIN
KOTOpasi COAEPKUT OAHY WM Ooyiee €AMHUL[ HEHACHIEHHOCTH, WM MOHOLMKIMYECKHH,
OMLIMKINYECKUH WIM TOJULUKINYECKHH YIJIEBOIOPON, KOTOPBIA SBJSIETCS  TOJIHOCTBIO

HaCBbIIICHHBIM HUJIHN KOTOprfI COACPKUT OAHY U1 Oonee CAWHUIL HCHACBIICHHOCTH, HO KOTOprfI
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HE SBISIETC AapOMAaTUYeCKUM (Tak)Ke HasblBaeMblii B m300pereHnu "kapOommkiom"
"mukoanudaTHueckuM" WM "IHKJIOATKWIOM"), KOTOPBII HMEET eIWHCTBEHHYI0 TOYKY
IIPUCOEANHEHUsT K OCTAJbHOM 4YacTH MOJEKyJbl. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS,
anudaruueckue rpynmnel comepxar 1-12 anmpaTtudeckux yriepogHbIX aTOMOB. B HEKOTOpBIX
BapHUaHTax OCYLIECTBJICHNUS, ajdu(aTudaeckue rpymnisl conepkar 1-6 annpaTHuecKux yriepoaHbIX
aToMOB. B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHHUs, anudaTuueckue Trpymmbl copepxkar 1-5
annpaTUUECKUX YIIIEPOAHBIX AaTOMOB. B HEKOTOPBIX BapHaHTax OCYIIECTBICHNUS, audaTuieckre
rpynmel  cogepxar 1-4 amudarudeckux yrIepOmHBIX aTOMOB. B HEKOTOPBIX BapHUaHTax
OCYIECTBJICHUs], aTudaTuueckue rpynmsl cogepkar 1-3 anudaTudeckux yriepoaHbIX aTOMOB, U
B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHHUS, aupaTHuecKue rpy sl conepskar 1-2 anudarndeckux
yraeponHelx atoMmoB. Ilomxopsiue anmudarudeckue Tpynmbl BKIIOYAKOT, HO 3THM He
OTrpaHUYNBasA, JUHEHHbIE WIN Pa3BETBJICHHbIC, 3aMEILEHHbIE UM HE3aMEIIECHHbIE AIKUIIbHBIE,
aJIKEeHWIbHbIE, AJKUHWUJIbHBIE TPYINBbl U WX KOMOMHALMM, Takue Kak (LIMKJIOAJIKHII)AJIKUIL,
(IMKJIOATTKEHIIT )aJIKUIT WM (LIMKJIOAJIK T )aJIKEeHUIL.

[0136] Mcnoab3yemblit B n300peTeHUN TEPMHUH "alKuiI' UMeeT OOLIeNPUHATOe B XUMHHU
3HAYeHUE M MOXKET BKJIIOYATh HACBHIEHHbIC aTu(paTHIeCKue IPYIIbl, B TOM UYUCHE JIMHEHHbIE
aJIKWJIbHBIE TPYIIbI U PA3BETBICHHbIE AJIKUIIbHBIE IPYTIIBL

[0137] TepmuH "reTepoankui” uMeeT OOIIENPUHATOE B XUMHUU 3HAUYEHHE U OTHOCUTCS K
OIMCAHHBIM B M300pPETEHHM AJKUJIbHBIM TPYIIaM, B KOTOPBIX OAMH WiIH OoJjiee yIIepORHBIX
aTOMOB 3aMEHEHbl Ha TeTepoaToM (HampuMep, KHUCIIOpPOA, a30T, Cepy M Apyrue MomoOHbIe
rerepoatomsl). IIpuMepbl reTepOaIKUIbHBIX TPy BKIKOYAIOT, HO 3TUM HE OrpaHUYMBAasi,
AJIKOKCH, TMOJU(3TUJICHTITUKOIIb)- U AIKWI3aMELICHHYI0 aMUHOTPYTIIY | TaK Jajiee.

[0138] Tepmun "rasioren" obo3nauvaer F, Cl, Br uu [

[0139] Ilogpa3ymeBaeTcsi, 4TO MCIIOIb3yEeMble B H300PETEHHH TEPMUHBI "IIUKJIOATKUI" U
"reTepounKIOANKII" 0003HAYAKOT MOHOLIMKJIMYECKUE WJIH MOJMLIMKINYECKUe Kojblia. [ pymma
MOXET OBITb KOHIEHCHPOBAHHOW (HAampumep, NOEKaJIMH) WJIX MOCTHKOBOH (Hampumep,
HopOopHaH). Kpome TOro, OTCYTCTBYIOT NEJIOKATM30BAHHBIE T 3JIEKTPOHBI (apOMATHYHOCTD),
COBMECTHO HCIOJIb3yeMbl€ BCEMH YIJIEPOJHBIMU ATOMaMU WJIM FeTepoaToMaM KOJbLia.

[0140] "LlmuknoankwibHOE" KOJNBLO OTHOCUTCS K HACBIIIEHHOW anu(paTu4ecKon
MOHOILMKIHYECKOMH, OUIIUKINYECKON HIIH MOJMIIMKINYECKON KOJIbLIEBOM CHCTEME, MMEIOIIEH OT 3
10 14 aroMoB B konble. B HEKOTOpBIX BapuaHTaxX OCYINECTBJICHMs], LIMKJIOAIKUIBHOE KOJBLO
uMeeT 3-10 yriepoaHbIX aTOMOB B €€ KOJIbLEBOW CTPYKType, IA€ TaKUe KOJIbLIA SIBJIFOTCSA
MOHOLMKJIMYECKUMHU HJTH OUIMKJIMYECKUMU, U, B KAYeCTBE BapUaHTa, 3, 4, 5, 6 wiu 7 yriepoaoB
B KOJIbLIEBOH CTpPyKType. LluMKioankuipHBIE TPYMNIbl BKIIOYAT, HO 0€3 OrpaHHYeHHs,
LUKJIONPONNJ, LUKIOOYTWIJI, LHKJIONEHTWI, LHMKJIOTEKCWI, IUKJIOTENTH, [THKJIOOKTHIL,
HOPOOPHWII U aJaMaHTHUIL.

[0141] TlpumeHnsiemble B H300peTeHUM TEPMHUHBI ''TeTeponuki", "reTepouukiuin’ u
"TeTepOLMKIIMYECKOE KOJIBIO" UCTIONB3YIOTCST B3aMMO3aMEHSIEMO U OTHOCSTCS K CTa0WIbHOMY 3-
14 ujreHHOMy  MOHOLMKJIMYECKOMY Wid 7-14  ujneHHOMY  OWIIMKIMYECKOMY WU

MOJIMUHUKIINYECKOMY TC€TCPOIHUKIINYICCKOMY @parMeHTy, KOTOprﬁ SABJIACTCA HJIM HACBIIICHHBIM,
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WIA YaCTUYHO HEHACHIEHHBIM, M HMMEET, NMOMHUMO YTIJEPOOHBIX aTOMOB, OIOWH WIH OoJee,
MPEANOUYTUTENBHO, OT OJHOIO A0 TpeX, rerepoaToMoB. IIpUMEHUTENBHO K KOJBLIEBOMY aTOMY
reTepoLMKIIa, TEPMHUH "a30T" BKJIIOUAET 3aMEILeHHbIN a30T. B kadecTBe mprmepa, B HACBILIIEHHOM
WJIA YACTUYHO HEHACHIIIIEHHOM KOJIble, nMeroIneM 0-3 rerepoaToMOB, BBIOPAHHBIX U3 KHCIOPO/A,
Cepbl WIN a30Ta, a30T MOXKET mpeAcTaBisTh codoit N (kak B 3,4-murunpo-2H-nuppommne), NH
(xax B mupponuannamie) win "NR (kak B N-3amemeHHOM nupponuannuie). I'ereporuknngyeckoe
KOJIBIIO MOXET OBITh NPHCOENWHEHO K ero OOKOBOH rpymme Ha Jr000M rerepoaromMe WU
YTJIEPOIHOM aTOMe, KOTOPblE NMPUBOIAT K 0Opa30BaHMIO CTAOMIIBHON CTPYKTYpBI, U JIIOOOH M3
KOJIBLIEBBIX aTOMOB MOXET ObITh HEOOs3aTeNbHO 3aMelneH. [IpiuMepr! Takux HACBHIEHHBIX WIN
YaCTUYHO HEHACHIIEHHBIX Te€TEePOLMKINIBHBIX TPYIN BKIOYAIOT, HO 0€3 OrpaHHuYeHus,
TeTparuapopypaHusl, TETParuApoTHO(GEHW, NUPPOIUINHII, MUIEPUAUHWII, THUPPOIHMHUI,
TETPAruAPOXUHONUHUT, TETPAruAPOU3OXUHOINHWI, AEKATWAPOXUHOIMHWI, OKCA30JIUINHUI,
MUIEePa3UHWI, TUOKCAHWII, TUOKCOJNIAHWI, TUA3ETUHNIL, OKCA3eTIMHIII, THA3ETTHHII, MOP(HOINHHIT
u xuHykauauHw. Tepmussl "rerepormki”, "rerepolukiamn” U "reTepoLuKINYecKoe KoubLo"
TAK)Ke BKJIFOUAIOT IPYMIIbL, B KOTOPBIX FETEPOLIMKIUIBHOE KOJbLO SIBJSETCS] KOHIEHCUPOBAaHHBIM
C OfNHUM Wi 0oJjiee apyIbHBIMH, T'€TePOAPUIBHBIMU M LUKIOATH(PATHUECKIMU KOJIbIIAMH,
Takue Kak uHponuHWi, 3H-unmonmn, xpoMaHwmwi, GEHAHTPUAMHWI WIN T€TPArHAPOXHHOIMHII,
r7e PaguKal Wid TOYKa IPUCOEANHEHUSI HAXOAUTCS HA T€TEPOLUKINIBHOM KOJbLE.

[0142] Hcnonb3yemblii B H300peTeHHH TEPMHH '"TETEPOLMKIIOAJKHII"' OTHOCHUTCA K
HACBHILICHHOMY,  Te€TePOLUKIMYECKOMY,  MOHOLMKJINYECKOMY,  OMLHMKINYECKOMY WM
MOJULUKINYECKOMY KOJbILy, UMeroeMy oT 3 10 14 aToOMOB B KoJjble. B HEKOTOpBIX BapuaHTax
OCYILECTBJICHUs], T€TEPOLMKIIOATKUIBHOE KOJIbLIO UMeeT 3-10 KOJMbLEBbIX aTOMOB B KOJbLIEBOM
CTPYKType, Tie TaKhe KOJbIA SIBJISIOTCS MOHOLMKIMYECKUMH WM OHLMKINYECKUMH, U, B
Ka4yeCTBE BapuaHTa, UMEIOT 3, 4, 5, 6 win 7 KOJbLIEBBIX aTOMOB B KOJIBLIEBON CTPYKTYypE.

[0143] Ucnonp3yemble B U300peTeHUH TEPMUHBI "apmi” U "rerepoapui” OTHOCATCS K
LUKIMYECKUM, aPOMATHYECKUM TPy IIIIaM, B TOM YHCJI€ K MOHOLMKIMYECKUM WA OMLIUKIINIECKUM
rpymnaMm. Korna comepkutcsi ABa apoOMaTHUECKHMX Koibla (OULMKIMYECKHE), apOMaTHUECKUe
KOJIbIIA APWIBHBIX WM T€TePOAPUIIBHBIX TPYMII MOTYT OBITh OOBENUHEHBI B OIHOH TOYKE
(marmpumep, OudeHmT) WM KOHAEHCUPOBAHBI (HarIpuMep, HaQTHII).

[0144] Tepmun "apun" OTHOCHUTCA K MOHOLMKIUYECKUM, OUIMKJINYECKHM WIIH
MOJIUIUKINYECKUM KOJbLEBbIM CHCTEMaM, MMEIIIUM CYMMapHO OT IMATU 0 YeThIpHAaALATU
KOJIbLIEBBIX aTOMOB, I'7le, IO MEeHbILEH Mepe, OHO KOJBbLO B CUCTEME SIBJISIETCS] apOMAaTHYECKUM,
U T7Ie KaKI0€ KOJIBLIO B CUCTEME CONEPIKUT OT 3 10 7 KONBIEBbIX aTOMOB. TepMuH "apui" MOKeT
HCIOJIb30BaThCSl B3aMMO3aMEHsEMO C TEPMUHOM "apuibHOE KOJbLO". B HEKOTOpPBIX BapHaHTax
OCYIIECTBJIEHUS] HACTOSIIEr0 HM300peTeHus, "apui" OTHOCHUTCS K apOMaTHYECKOH KOJbLIEBOH
cucTeMe, KOTOpasl BKJFOYAET, HO 3TUM He OrpaHu4mBasi, GpeHwus, HaQTWiI, aHTpauua u apyrue
nofoOHbIE apWibl, KOTOpPBIE MOTYT HECTH OAWH wiau Oonee 3amectuteneii. B oObem
UCTIONB3YEMOr0 B HM300pETEHHMHM TepMHMHA "apui"' Takke BKIIOYEHAa TIPyMa, B KOTOPOH

ApOMATUYCCKOC KOJIBLIO CKOHACHCUPOBAHO C OAHUM HIJIN Ooiee HEAPpOMATUICCKHUMU KOJIbLIAMH,
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Takas Kak MHIAHWI, TamuMuani, HapTUMHAWI, (GEHAHTPUIWHII WIH TeTparnapoHa(TuiI u
ApyTHe TIOROOHbIE TPYTIIHL.

[0145] Tepmun "rerepoapun" OTHOCHUTCS K MOHOLMKIMYECKUM, OWIMKIMYECKUM WU
NOJUIUKINYECKUM TPYyTIaM, UMEIOIIUM OT 5 10 14 KOJbIEeBBIX aTOMOB (Hampumep, ot 5 xo 10
KOJIBLIEBBIX aTOMOB), MPENIOYTUTENBHO, 5, 6 WM 9 KOJBLEBbIX aTOMOB; uMeromum 6, 10 umn 14
T 3JIEKTPOHOB, PACHPEAENIEHHbIX B IMKJINYECKON CTPYKTYpE, U UMEIOLUM, TOMUMO YTIJIEPOIHbIX
aTOMOB, OT OJHOrO MO ISTH TeTepoaToMoB. IerepoapuibHble TPYIIBl BKJIIOYAIOT, HO Oe3
OrpaHUYEHUs], TUEHWU, PypPaHWJI, TUPPOIHII, UMUAA30JINI, TTHPA30JIMIL, TPHA3OIIII, TETPA3OIIUIL,
OKCA30JIMJI, M30KCA30JIWJI, OKCAaJua3OJIMJ, THA30JWI, W30THUA30JIWJ, THUAJUA30JIMUI, MUPUANI,
NUPUAA3UHWT, NHUPUMMIUHWI, MHUPA3UHWI, WHAOJIM3MHUI, NYyPUHWI, HaQTUPUANHUI U
nTepuarHmIL. B 0o0beM ucnonb3yemMoro B n300peTeHNH TEPMUHA "reTepoapun” TakyKe BKIIOYEHbBI
IPYMNIBI, B KOTOPBIX TETEPOAPOMATHYECKOE KOJbLIO CKOHIEHCHPOBAHO C ONHUM MU Oonee
ApUJIbHBIMY, LUKJIOATH()ATHUECKUMHU WIHM TeTePOLUKIMIBHBIMU KOJBLAMHM, IZI€ pajuKal WIn
TOYKA MPUCOENMHEHUS HAXOAUTCS Ha rerepoapoMaTHdeckoM Kojble. Heorpanumumsaromue
NPUMEPBbI BKIFOYAIOT HHIOJIWI, U30HMHIONWI, OeH30TueHm, Oen3odypaHnm, audeH3odypanun,
WHIA30IyWI, OCH3MMHUAA30JWI, O€H3THA30JMJ, XHHOJMJI, W30XHUHOJNWI, LHUHHOJUHUIL,
(dTanasuHWI, XWHA30JUHWI, XHHOKCANMHWI, 4H-XxuHOMM3uHWI, KapOa3oiami, aKpuIuHIIL,
¢benazunmn, peHoTnasuHUI, HEHOKCA3UHUII, TeTPAruIPOXUHOIUHILII, TeTPAruAPOU30X MTHOINHUI
u nupuno[2,3-b]-1,4-oxcasun-3(4H)-on. Tepmun '"rerepoapuna" MOXET HCIIOIB30BATHCS
B3alIMO3aMEHSEMO C TepPMHUHAMHU 'TeTepoapuiibHOE KOJbIO", "reTepoapuibHas rpymnma’ Hiu
"rerepoapomMaTudeckuii’, JOOOH M3 KOTOPBIX BKIIIOYAET KOJbLA, KOTOpPblEe HEOOS3aTEBbHO
3aMeIleHB.

[0146] Hcnonb3yemblii B HM300pEeTEHMM TEPMHH "HEHACBIIICHHBIH" O3HAYAaeT, 4YTO
(dbparMeHT UMeeT oHy UK OoJIee eNUHHIL HeHAChIIeHHOCTH. COOTBETCTBEHHO, UCTIOJB3YEMBbIi B
n300peTeHNN TEPMHUH '"YaCTUYHO HEHACBILICHHBIH" OTHOCHUTCS K KOJBLEBOMY (PparMeHTy,
KOTOPBIN BKJIIOYAET, IO MEHbIIEH Mepe, OAHY ABOMHYIO WU TPOHYKO cBs3b. [Ipennonaraercs,
YTO TEPMHH "YaCTUYHO HEHACBHIIEHHBIN" BKIIOUAET B ceOsl KOJbIA, MMEIOLIHUE HECKOJIBKO MECT
HEHACBIIEHHOCTH, HO HE BKJIFOYAET OMMCAHHbIC B H300PETEHUN apUJIbHBIC HITH IeTepOaAPIIIbHBIE
(bparmeHTsL.

[0147] ®apmaneBTudeckne GOpPMBI PACKPBITBIX B M300PETEHHUU XUMUYECKHX CTPYKTYP
MOTYT BKJIFOYATh (papMaieBTUYECKH NMPHEMJIEMbIE COJIH, COJIbBATHI U APYTHe MOAO0HBIE (POPMBL
Ecnu He yka3zaHO nHOE, TO B M300pETEHNUH MPEATIONAraeTcsi, 4YTo Bee hapmaLeBTHUECKHE (POpMBI,
TaKMe KaK BCE TayTOMepHble (OPMBI M CTEPEOM3OMEPBI, SIBISIFOTCS YaCTbIO HACTOSIIETO
n3o0perenusi. Ecnu He 3asBIEHO HMHOE, TO TaKXKE MPEIIONIaraeTcs, YTO H300pa’KeHHbIE B
u300peTeHNH  CTPYKTYpPbl  BKJIIOYAIOT BCE HM3OMEpHblE (HampuMmep, 3HAHTHOMEPHBIE,
INaCTEPEON30MEPHbIE M TeOoMeTpudeckhe (Win KOH(POPMAIMOHHBIE)) (POPMBI CTPYKTYpBI,
Hapumep, R u S koHdurypanmm ansa xaxmgoro crepeouentpa. IloaTomy, MHIUBHIYaJbHBIE
CTEpEOXUMUYECKHE HM30MEphbl, a Takke HHAHTHOMEpPHbIE, UACTEPEOU3OMEpHblE U

reoMeTrpuyeckue (MM KOH(POPMALMOHHBIE) CMECH COSIUHEHHH M0 HACTOSILEMY H300pPETEHHIO
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BXOZAT B 00beM n3o0perenusi. Eciy He 3asBJI€HO HHOE, TO BCE Tay TOMEPHBIE (POPMBI COETUHEHUI
MO N300PETEHUIO BXOIST B 00BeM H300peTeHUSI.

[0148] Ecnu crepeoxumusi He 0003HAUYE€HA C TIOMOIIBIO 3BE3M0YKH (*), TO YKa3aHHYIO B
U300pETEHNH CTEPEOXMMHI0 HAa3HAYAIOT NMPOM3BOJIbHO. Hampumep, B HEKOTOPBIX Ciydasix, B
tabnune B npuBeneHbl onuH wim 0oJee CTepeon3OMEPOB COEANHEHHSI, U €CJIM HE YKa3aHO HHOE,
TO OHU TIPEACTABIIOT KAXKAbII CTEPEOM30MEP B OTAEIBHOCTH W/WIIN KaXKIbIH €ro YHAHTHOMED
WIM AuactepeoMep, w/mnu ux cmecb. Hanpumep, B Tabmmue B npencrasinen (R)-8-(5-
LIUKJIOT€KCUITHA30-2-1i1)-4,9-n1noKkcookTa-runpo-2H-mpasuno[ 1,2-a]nupasun-2-
KapOOHUTPWII, ¥ U3 3TOTO CJIENyeT, YTO HacTosilIee n300peTeHne Takxke BKIroyaer B ceds (S)-8-
(5-mmxnorexcunruazon-2-mn)-4,9-nuoxkcookrarunpo-2H-nmupasuno[ 1,2-a]nupasun-2-
KapOOHUTPHJI, a TaKXK€ UX CMeChb. B HEKOTOpBIX BapHUaHTAX OCYINECTBIIEHHs, yKa3aHHas B
n300peTeHNH CTepeoXuMUs 0003HAYAET OTHOCHUTENBHYIO CTEPEOXUMHUECKYI0 OPHUEHTALHUIO B
KaXJ10H MOJIEKyJie, KOTOpasi He0Os3aTENbHO SIBIISIETCS TAKOH ke, KaK a0CONIIOTHASI CTEPEOXUMUSI.

[0149] Kpome ToOro, eciaum He 3asBJICHO HHOE, TO TaKXe€ MPENNojaraercs, 4YTo
n300pa’keHHbIe B M300PETEHHH CTPYKTYPhI BKIFOUAIOT COSTUHEHHSI, KOTOPbIE OTIMYAIOTCS TOJIBKO
NPUCYTCTBUEM OJHOrO WM Oojiee M30TOMHO-00OralleHHbIX aToMOB. Hampumep, coenuHeHus,
UMEIOIIUe NPeCTaBIEHHbIE CTPYKTYPBI, B KOTOPBIX NPOBEIECHA 3aMeHa BOOPOJa Ha AelTepuit
WM TPUTHH, WK 3aMeHa yriepona Ha BC- unm “C-oboramieHHblii yriepos, BXOIIT B 00beM
3TOro M300peTeHHs.

[0150] Coenunenust popmyiel (I) MOryT 0Opa3oOBBIBATH COJIHM, KOTOPBIE TAKKE BXOAAT B
o0bem 3toro usobperenus. [loapasymeBaercsi, 4TO CChUIKa B H300pETEHHHM Ha COEIMHEHUE
dopmynbl (I) BKIFOYAET CCBHIIKY HAa €ro COJIHM, €Clid He yKa3aHo HWHoe. DapManeBTUYECKU
npUeMJIEMbIe SIBJIIFOTCS XOPOIIO U3BeCTHhIME. Hampumep, hapmanieBTHUECKH PUEMIIEMbBIE COJTU
nonpoOHo omwmcanbl B mybnukauuu S. M. Berge, et al., J. Pharmaceutical Sciences, 66: 1-19
(1977).

Komno3unuu onucaHHbIX COeTUHEHUH

[0151] HApyroii acnekT nM300peTeHus OTHOCUTCS K (hapMalleBTHUECKUM KOMITO3HIIUSIM,
CoZepKAaIIUM XHMHYECKYI0 CTPYKTYpy, BbIOpaHHyr0 u3 coeauHeHuil ¢opmynel (I) u mx
dapmanesruuecknx  Gopm, BMecte C (papManEeBTUYECKH MPUEMIIEMbIM  HOCHUTENIEM.
Hcnonb3yembiii B n300pereHun "(apMaleBTUYECKH MPUEMIIEMbIi HOCHUTEIb"' OTHOCUTCS K
(apMaLIeBTHUECKUM  BCIIOMOTAaTENIbHBIM  BEIIECTBAM,  HampuMep,  (papManeBTUYeCKH,
(pU3NONOTHYECKN TPUEMIIEMbIM OPTaHMYECKUM WM HEOPTaHWYECKHM BEIECTBAM HOCHTEI,
MOJXOMALINM JUISl SHTEPAIBHOTO WIH MAPEHTEPATbHOIO MPUMEHEHHsI, KOTOPbIE HE OKA3bIBAIOT
BPEIHOIO XMMHUYECKOTO BO3AEHCTBUS HAa JAEWUCTBYHOLIee BelecTBo. MdapmaneBTHUYECKU
NPUEMIIEMBIH HOCUTEIIb MOKET JOIMOJHUTEIBPHO BKIIFOUATh AOMOJHHUTENbHbBIE BCIIOMOTATEIbHbIE
BEIECTBA, pPa30aBUTENN W/WIM TOBEPXHOCTHO-aKTUBHBIE BEIECTBA M APYrue MOJOOHBIE
BemecTBa. CoeqnHEHUs, ONMCaHHble B n300perenun nist nHruouposanust USP30, moryT ObITh
oOpenuHeHbl ¢ (papMaLEBTHUECKH  IPUEMJIEMbIMH  BCIIOMOTATEJIbHbIE  BEINECTBAMH,
NOAXOMALIMMH UL TIPEAIONIaraeMoro crnocoda BBENEHHsS YEJNOBEKY WIH SKUBOTHOMY.

BcnomoraresbHbIe BeIecTBa MOTYT ObITh BBIOPAHBI IS IPUTOTOBIICHHUS JIEKAPCTBEHHON (POPMBI,
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MOIXOALIEH ISl IPENIoNaraeMoro crnocoda BBECHHs, B TOM YHCJIE JIEKAPCTBEHHBIX (HOpPM AJIst
NEPOPATLHOTO UJIH MaPEeHTEPATbHOTO BBEIEHHS.

[0152] B HeKoTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETeHUN
IpeAOoCTaBlIeHb! (papMaleBTHYECKHE KOMIIO3HULINY, cofiepskamue coennHenne popmyiel (1) mmum
ero (papMaleBTUYECKH MPUEMJIEMYIO COJb, U (papMalleBTUYECKH IMPHEMIIEMbIH HOCHUTENb. B
HEKOTOPBIX BAapHAHTAX OCYINECTBJICHUS IPENOCTaBisieMble (hapMaleBTHUECKHE KOMIO3HIIUU
MOTYT HaXOIWTHCS B JIEKAPCTBEHHOH (opMe C pa3oBOH 1030# (Hampumep, B OpMe KarcCyJsl,
Ta0JIeTKH WK Opyroi nmonodHoi Gopme). B HEKOTOPBIX BapuaHTaX OCYINECTBJICHHS OIMUCAHHBIC
B u300peTeHNH (papMaLeBTUUECKHE KOMITO3HUIIMU MOTYT OBbITh MPUTOTOBJIEHBI B IEPOPATBHOMN
JekapcTBeHHON Qopme. B  HEKOTOpBIX BapHaHTax OCYINECTBJIEHHUS (DapMareBTUYECKYIO
KOMITO3UIIMIO TEPOpaJibHO BBOAST B JIIOOOH JIeKapCTBEHHOH (¢opMe, MpUEMIIEMON st
NepOPaIbHOTO BBEACHUS. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHUS IIEPOPATIbHAsI JTIEKaPCTBEHHAs
¢dopma BKIIOUAET OXMH MK OOJee HANOJHUTENEH, pa3pbIXJUTeNel, CMa3bIBAIOIIUX BELIECTB,
IJIUIAHTOB, AHTUAATE3UBOB U/WUJIM AHTUCTAaTHKOB.

Cnoco0bl npuMeHeHHs pACKPLITHIX B H300peTeHHH COeIHHEeHHUI

[0153] B HacTosimeM n300peTeHnH MpeaoCTaBICHO NIPUMEHEHHE COeaHEHUH (popMy bl
(). Coenunenus popmysl (I) npumenumsl B MeauuuHe. Hanpumep, onucanHbie B 1300peTeHUN
COeIMHEeHUs] ¥ KOMITO3ULIUH SBJBTIOTCS: nHrnouropamu USP30.

[0154] IIpenmocraBneHHble B HM300peTeHMH coenuHeHMs i uHruouposanus USP30
(manpumep, coenunenus Gopmysl (1)) mpumensitoT st uarnouposanust USP30 B kiieTOYHOI Win
APYTOi KMBOH CHCTEME, B TOM YHCJE JJsi pa3paboTku (papMaleBTHUECKUX KOMIIO3ULIUHN st
TepaneBTU4YeCKH dS(PQPEKTUBHOrO JieueHHuss 3a00JieBaHUSI YEJOBEKA WM CHMITOMATHKH
3a00sieBaHMs, aCCOLUUNUPOBAHHBIX ¢ akTHBHOCTBIO USP30. Mcnonb3yemsblii B ©300peTeHUU TEPMUH
"TepaneBTudecku 3(PQPEeKTUBHOE" OTHOCUTCS K TNPUMEHEHUIO AKTUBHOTO COEAUHEHUS WJIH
JIeKapCTBEHHOTO mpenapata (Hampumep, coeauHeHust Gopmyinsl (I), narudbupyromero USP30,
u/umn  coenuHeHus, uHruoupyromero USP30, wumeromero Benwuuny ICsy MeHee ueMm
npuOIM3UTENIbHO | MUKPOMOJIb WM MEHee, OMNpeneNisseMyr0 ¢ moMoinbio aHamusa Ubiquitin-
Rhodamine 110 nns USP30, onucanHoro B m3o0pereHuu B mpuMepe A), KOTOPOE IMO3BOJISIET
JIOCTUraTh TPeOyeMOoro W/Wiid TepaneBTHYECKOro OHOJIOTHYECKOro I JIEYeOHOrO OTBETa WU
s¢pekTa B KJI€TKE, B TKAHU, B CHCTEME, Y JKUBOTHOT'O, UHAWBHUAYYMa HJIH YEJIOBEKA, BKIIFOYAIOIINE
0ol ogmH win Oonee w3 cineayromux: (1) mpenorBparnenue 3aboseBaHus (Harpumep,
NpeAOTBpaLIeHHE 3a00JIeBaHMsA, COCTOSIHUS WM HAPYLICHUS Y UHIUBUAYYMA, KOTOPBIA MOXKET
OBITh TIPEAPACTIONOKEH K 3a00JEBaHUIO, COCTOSIHUIO WJIM HApPYLIEHHIO, HO KOTOPBIN ele He
UCTIBITBIBAET MJIM Y KOTOPOTO €Ile He MPOSBUIIACH NMATOJOT S I CUMIITOMAaTHKA 3a00JI€BaHUs),
(2) nHrnbMpoBaHue MPOrpecCUpOBaHus 3a00eBaHNs (HAIPUMED, 3aMEJIEHUE WU MTPEKPaLeHNe
IpOrpeccupoBaHmsl 3a00JIE€BaHUS UM CUMIITOMOB 3a00JIEBaHUS, COCTOSIHUS MJIM HAapYLIEHHS Y
UHIWBUAYYMa, KOTOPBIH HCIBITBIBAET WJIM Yy KOTOPOTO TMPOSIBIIAETCS TATOJIOTHS WIIH
CUMIITOMaTHKa 3a00JIeBaHWs, COCTOSHUS WIM HApyIIEHUs, B TOM 4YHCIE MpeKpalieHne
JaJbHEHIIero pa3BUTHS MATOJOTUU W/HIJIM CHMIITOMATHKH), WiH (3) obnerdenue 3a00neBaHus Win

€ro CHUMIITOMOB (Haan/IMep, YMEHBIICHUE YacCTOTbl HWJIM HWHTCHCHBHOCTU CHUMIITOMA,
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ACCOLMMPOBAHHOTO C 3a00JIEBAHUEM, COCTOSIHUEM WM HAPYLIEHHEM y MHIUBUAYYMA, KOTOPBIH
UCTIBITBIBAET HJIM Y KOTOPOTO NPOSIBIISIETCS MATOJNOTWS WM CHUMIITOMAaTHKa 3a00JIeBaHMS,
COCTOSIHUSI WJTM HAPYLICHHUS, B TOM YHCJI€ PErPECCUPOBAHUE MATOJOTHH W/HIIA CUMIITOMATHKH).
PackpeiTeie B u3oOperennn coenuHeHws, uHruoupyroomue USP30, (Hampumep, coeauHEHHs
¢dopmysl (I)) MOTYT PUMEHSATBCS B KOJM4YeCTBE, 3(P(HEKTHBHBIM JJIsl TOCTHIKEHUST TPeOyeMOoro
s dexra (Hanmpumep, B TepaneBTHUECKH 3(HPEKTUBHOM KOMUYECTBE). B HEKOTOPBIX BapHaHTax
OCYILECTBJICHUsI, TEpaneBTUUECKH >(PPEKTUBHOE KOJWYECTBO BBOISAT B DPAa3OBOM [103€, B
HEKOTOPBIX BAapUAHTAX OCYINECTBJICHUs, Ul BBEACHUS TepamneBTUYeCKH 3(PQPEeKTUBHOIO
Kom4ecTBa TpedyeTcss MHOTOKPATHOE BBEJIEHHE PA30BbIX J103.

[0155] He npuBoasi B kauecTBe OOOCHOBAHUS KaKyHO-THOO KOHKPETHYIO TEOPHIO, TEM He
MeHee, MOKHO BBICKA3aTh NPEATNOJNIOKEHHE, YTO XUMHUYeckue CTpyKTypel (opmynsl (I) u ux
dapmanesruueckrie (HOpMBI  MOTYT MNpPUMEHsSThCsl aisi  uHruouposanuss USP30. 3ro
MHrHOMPOBAaHUE MOXKET B pe3yJsibTaTe OOeCIeyuBaTh JIEUEHHE Ha MPAKTHKE CHUMITOMOB W/WIN
NePBOINPUYHH 3a00JI€BAHUI WIIN COCTOSIHUI, IPU KOTOPBIX HeoOxoaumo nnruduposarue USP30.
Hanpumep, nnaruduropsr USP30 MOryT mpuUMEHATBCS Ul JIEYCHUS] HEHpOIereHepaTUBHBIX U
HEBPOJIOTUYECKNUX  3a00JeBaHWH WM  COCTOSHHMM, BKJIIOYAIOLMX  MHTOXOHAPHAJIBbHYIO
auc(yHKLHUIO, TAKMX Kak 0oje3Hb [lapkuHCOHA.

[0156] bonesur Ilapkuncona (PD) mnpencraBnser cobol HeipoaereHepaTHBHOE
HapyLIeHHe, KOTOPBIM cTpanaeT Oojee yeM 10 MIJUITMOHOB JIIOJIei B MHpE, B TOM YHCJIE TOJBKO B
CIOA exerogHo auarHoctupyercss 60000 HOBbIX ciydaeB 3Toro 3aboneBanusi (Parkinson’s
Disease Foundation, www.pdf.org). bonesnp IlapkuHcOHa XapakTepusyercs MoOTepeit
noamMuHepriuuecKux HEMPOHOB B YEPHOM BelnecTBe. HecMOTpsi Ha TO, YTO TOYHBIM MEXaHU3M
HEMPOHAJIBHON TOTEpH MOKa ele TMOJHOCTHIO HE BBIAICHEH, TEM HE MEHee, BO3pPacTaroas
COBOKYIHOCTb  JTOKa3aTeJIbCTB OOHAPYKMBAET B3aUMOCBS3b MEXKAY MHUTOXOHAPHAIBHON
nucyHKIUEH U yA3BUMOCTBIO TO()aMUHEPTHIECKIX HEHPOHOB.

[0157] Parkin (E3 yOukBurmanmraza) u PINK1 (kuHa3a) SBISIOTCS KITFOYEBBIMHU
perynstopamu mMutodaruu. B 3mopoBbix MuTOXOHApUsix, Jokanu3amuss PINK1 Ha BHermHei
memOpane wmutoxoHapuii (MOM) u BO3HEWCTBHE LUTO30JS1 OTPAHUYUBAIOTCS OBICTPHIM
UMIIOPTOM Ha BHYTPEeHHIOI MeMOpany mutoxoHapuii (MIM). IMocne nokammsammu B MIM,
PINK1 mporneccupyercst HeCKOJIbKMMHU MPOTea3aMHU, TAKIMH KaK IPECEHUITHH-aCCOLIMUPOBAHHAS
pomoOoun-nonoduas nporeaza (PARL), ¢ obpasoBanuem yceueHHoii Bepcuu PINKI1, koropas
BITOCJIEICTBUH pa3pyuaercs nmporeacomoii (Meissner et al., Autophagy.2015, 11 (9), 1484-1498).
IIpn nenonsipusanun uimm aucyHkumn mutoxoHapui, PINK1 HakamimBaeTcst BO BHEIIHEH
memOpane mutoxonapuii (MOM), noasepras pekpyTMeHTty u aktuBanuu Parkin mytem PINK1-
3aBucumoro ¢ochopunupoBannsi kak yOukBurmHa, Tak u Parkin. Bcneactsue dero,
akTuBupoBaHHbIN Parkin youksurunupyer 6enxu MOM, takue kak TOMM20, nist Toro 4To0b!
3anyctuth Mutodaruto (Pickrell et al., Neuron.2015, 85 (2), 257-273).

[0158] USP30 Bctpoena B MOM ¢ ee karanmuruueckum pomeHom DUB,
OPUEHTHUPOBAHHBIM B CTOPOHY LMTO30JI1, W OBUIO TOKA3aHO, YTO OHA MPOTHBOAEHCTBYET

ornocpenoBaHHoMy Parkin yOMKBHUTHHHpPOBaHHMIO OOBIMHBIX CyOCTPaTOB, CJIEAOBATENBHO,
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MPOTUBONEUCTBYsT omocpenoBannoii Parkin murtodarun. I'enermueckwmii caiinencunr USP30
NPUBOIUT K YCHJICHUIO YOHMKBUTHHHUPOBAHUSI HEKOTOPBIX cybcTparos Parkin ¢ mocnenyrommm
ycunenneMm murodaruu. B mopenpHbIx opranusmax, ucromenne USP30 crnoco0HO yCcTpaHsTh
nedextsl MuToaruy, BrI3BaHHBIE MATOreHHBIME MyTarmsiMu Parkin, a Takke BOCCTaHaBJIUBATH
Mopooruo 1 GyHKLHUI0 MUTOXOHIPHH, a Takke ypoaH nodamuna. (Nakamura, et al., Mol Biol
Cell. 2008, 19(5), 1903-1911; Bingol, et al., Nature 2014, 510(7505):370-5). Bcnencrsue 3toro,
B HACTOSIIIIEM M300pETEeHUU IejaeTcs BhIBOA O TOM, 4To mHruOupoBanue USP30 ¢ momormbo
OMHCAHHOTO B M300pPETEHNH COEAMHEHHUS] MOXKET MPEACTAaBJIATh HOBBIH CTAHAAPTHBINA CHOCOO
neueHus Oosne3Hu [lapkMHCOHA MyTEM CTUMYJIHMPOBAHUS MHUTOXOHIPHAIBHOIO OOHOBJICHHS.

[0159] CootBeTrcTBeHHO, HacTOsIee M300pETeHHE OTHOCUTCS K pa3padoTke crnocoOoB
JedeHus: 3a00JieBaHUs WM HapyIleHus, accounupoBanHoro ¢ USP30, BKIIIOUAIOMINX BBEACHUE
NAalMEHTy, CTPAajarolleMy, IO MEHbIIeH Mepe, OT OIHOr0 W3 yKa3aHHbIX 3a00JeBaHMN WIIN
HApYLIEHUH, XUMHUYECKOH CTpykTypbl (opmynsl (I) w/mnu ee ¢dapmaneBtudeckux Qopm,
HeoOs13aTenbHO B (popme papmanieBTHUECKO KOMITO3UIIMU. PacKpbIThie XUMHUYECKHUE CTPYKTYPBI
MOTYT OBITh BBEIEHbI B OS(PQPEKTHBHBIX KOJIMYECTBAX MAJISI JICUSHUS WM TMPENOTBPALICHUS
HapYILIEHHs /WK MPENOTBPAIIeHus ero pa3BuTus y cyObekToB. CriocoObl eueHus 3a001eBaHus
VI HAapyILIEHHs ¢ MOMOLIBIO COSTUHEHUs, MO MOBOY KOTOPOTO M3BECTHO, YTO OHO MHIHOMpYeT
USP30 mpu Bemmumnbe ICs) mMeHee uyeM mnpuOMM3UTENbHO 1 MHMKPOMONIb, OmNpenenseMoi ¢
nomomblo anaimmza Ubiquitin-Rhodamine 110 mnst USP30, ommcanHoro B m3o0pereHHH B
npuMepe A, MOTYT BKJIIOUATh BBEJEHHE MALMEHTY, HYXXAAIOIIEMYCsl B 3TOM, TepareBTUYECKU
s¢dexTuBHOrO KONMMYECTBa (PapMaLEBTUYECKON KOMITO3MLIMK, COMAEPIKAIled COeauHEeHHe
dopmynbl (I). B HEKOTOpBIX BapuaHTax OCYINECTBICHMs (apMalleBTHUECKass KOMITO3UIUS
comepxkut coenunenne ¢Gopmyiasl  (I), wunrubupyromee USP30, w/unm coenavHeHwe,
unrudupyromee USP30, umeromee Bennunny ICsy MeHee yeM mpuOIU3UTENbHO | MHKPOMOIIb,
omnpenenseMyro ¢ mnomomblo aHajguza Ubiquitin-Rhodamine 110 gms USP30, ommcanHOro B
nu300peTeHnn B mpumepe A.

[0160] B HeKOTOpbIX BapHAaHTaX OCYINECTBJEHUS B HACTOSIIEM H300pETEHUN
npenocraBiieH cnocod wuHruOupoanms USP30 y denoBeka, BKJIOYAIOIIMI BBENEHUE
TepaneBTUIeCKU 3P PEKTUBHOTO KOIH4YeCTBa (1) pACKPBITOrO B U300PETEHUH COSIMHEHUS], HITH €T0
(dapmaLeBTHUECKH TpueMiieMon coiu, wid (i) papManeBTHUECKOH KOMIO3HLIMY, CONepIKaIiei
pacKpbITOE B HW300pETEHHH COCAMHEHHE WM ero (papMaueBTUYECKH MPUEMIIEMYIO COJb U
(apMaLIeBTHUECKH TPUEMIIEMBIH HOCHTEIIb.

[0161] Criocobs! nevenus (Hanpumep, nyteM uHruOupoBanust USP30) MoryT BKIFOUATH
BBEZICHUE CyOBEKTY, HYKIOAIOIIEMyCsl B 3TOM, TepaneBTHYECKH >(PPEeKTUBHOrO Kojmuectna (1)
PACKPBITOTO B U300PETEHNH COEMHEHHSI MITH €ro (hapMaLeBTHUECKH IPUeMIIeMOl conu, uiu (i)
(apMaLIeBTHUECKOH KOMIO3HLIUS, COAEPIKALIEH PaCKPhITOE B H300PETEHNH COCTUHEHNE HIIH €r0
(dapMaLIeBTHUECKH TPUEMIIEMYIO COJb M (papMaleBTUYECKH MPHEMJIEMBbIi HOCHUTENb. B
HEKOTOPBIX BapHUAHTAX OCYINECTBIIEHHs, CIIOCO0 JieueHus! 3a00eBaHus], aCCOLMUPOBAHHOTO C
Moy upoBaHueM (Hampumep, uaruouposanuem) USP30, BKIOYaeT BBEACHHE TEPAIEBTUYECKU

3¢ PexTUBHOTO KOJUYECTBA PACKPBITOTO B M300PETEHNN COSTUHEHHSI.
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[0162] B HEKOTOPBIX BapUaHTax OCYLLECTBJICHHUS cnocod JIeYEeHUs
HEMpOJEreHepaTUBHOIO WJIM HEBPOJIOTHUECKOTo 3a00JIeBaHUs, HAPYLIEHHWsS WM COCTOSHHUS
BKJIFOYAET BBENIEHHE TepaneBTUYECKH >(PPEKTUBHOrO KOJMYECTBA PACKPBITOrO B M300pETEHUN
COeNHEHUs. B HEKOTOpBIX BapHaHTaX OCYILIECTBIEHHS CIOCOO JiedeHus1 3a00JeBaHMS,
HApYIIEHHs WA COCTOSIHUS, aCCOLMUPOBAHHOTO C MUTOXOHIPHAIBHON TUC(YHKLHEH, BKIFOYAaET
BBEJICHHUE TePaneBTUUECKU 3(P(PEKTUBHOE KOJIMUYECTBO PACKPHITOTO B M300PETEHUN COSTUHEHMUS.
B HexoTOphIX BapmaHTaxX OCYIIECTBIIEHHs Croco0 ledeHus: Oosne3Hu [lapkuHCOHA BKIIFOUAeT
BBEJICHHE T€PANeBTUIECKH 3(PPEKTUBHOIO KOJUUECTBA PACKPBITOTO B H300PETEHUH COSTUHEHMUS.

MeToabl CHHTE3a PACKPBITHIX B H300peTeHHH COeHHEeHHH

[0163] PackpeiTble B H300pETEHHH COEAMHEHHUs] MOTYT OBITh IMOJY4YE€HBI CIOCOOaMH,
XOPOLIO U3BECTHBIMU B OOJIACTH OPraHUYECKOTO CHHTE3a, KOTOPbIE YaCTUYHO MPEICTABJICHbI HA
IIPUBENICHHBIX Jjajiee cxeMax cuHTe3a. M3 onMcaHHbIX HUKE CXeM OYEBUAHO, YTO B CIIy4asx, KOrna
3TO HEOOXOANMO Ha OCHOBE OOIIMX MPUHIUIIOB U XMMHU3Ma MPOLIECCa, JJIsl Uy BCTBUTENIbHBIX HIIH
PEaKLMOHHOCTIOCOOHBIX TPYMIT HCIOJB3YIOT 3AIMUTHbIE IPymmbl. s yCTAHOBKM 3aIUTHBIX
IPYII MPUMEHSIIOT CTaHAapTHbIE MeToabl opranndeckoro cuntesa (T. W. Greene and P. G. M.
Wauts, "Protective Groups in Organic Synthesis", Third edition, Wiley, New York 1999). Otu
Ipymnnbl yAAISAIOT Ha COOTBETCTBYIOLIEH CTaaAMM CHHTE3a COEAUHEHHs C HCIOJIb30BAHUEM
METOJIOB, KOTOPBIE XOPOIIO M3BECTHBI CHELMAINCTaM B JaHHOW obmactu. Beibop mporeccos, a
TAK)K€ yCJIOBUS peaKkLUi U MOPANOK HUX OCYIIECTBJEHUs, AOJDKHBI NPUBOAMTH K IMOJIyYEHUIO
coenunaenuit popmysr (I).

[0164] ns crienuaiucTOB B JAHHOUM OOJIACTH SIBJISTFOTCS] OY€BUIHBIMH T€ CJIy4aH, KOrna B
cTpykTypax coenunenuii popmysl (I) mpucyrcrByer crepeoneHTp. COOTBETCTBEHHO, HACTOSIIEE
nu300peTeHne BKIIIOYAET BCE BO3MOXKHBIE CTEPEOM30OMEpBI (€C/IM MPU MPOBEIESHHH CUHTE3a HE
YKa3aHO MHOE), U BKJIFOUAET HE TOJIbKO PALIEMHUYECKUE COSAMHEHUS, HO TaK)Ke UHAMBUIY aJIbHbIE
SHAHTUOMEPHI W/UITH THACTEPEOMEPHI.

Ionyuenue coedunenuii

[0165] Xumuueckue cTpykTypbl ¢opmyibl (I) MoOryr ObITh MONyYEHBI Pa3TUYHBIMU
METOJlaMH, B TOM YHCJIe CTaHAAPTHBIMHU METOAAMM XUMHUYeCKUx npespameHuil. [loaxonsimue
HAIPaBJICHUS] CHHTE30B U300paKeHbI B IPUBEICHHBIX HIDKE CXEMaX.

[0166] Hanpumep, coeaMHEHHs IO HACTOSIIEMY H300pPETEHHI0 MOTYyT OBITh
CHHTE3MPOBAHBI C TIOMOLIBIO OMMCAHHBIX HIKE METOZOB, & TAKXKE METOIOB, U3BECTHBIX B 00J1aCTH
XUMHUH OPraHUYECKOro CHHTE3a, WM BAapUAHTOB 3TUX METOOB, KOTOPbIE XOPOLIO H3BECTHBI
CHeLUaINCTaM B JaHHOH obyacTu.

[0167] B xauecTBe HEOrpaHUUUBAIOIIETO MpUMepa, coearHeHust hopmyJiel (I) MoryT ObITH

PacCMOTpPEHBI B COOTBETCTBHH CO ClieAyIoieli odeid hopmyioii A’-B’:
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[0169] OnucanHble B N300peTEHUH COENMHEHHSI MOTYT OBbITh ITOJTyY€HBI U3 TPOU3BOAUMBIX
NPOMBIIIJIEHHOCTBIO HCXONHBIX MaTEpUANOB MM HCXOJIHbIE MaTepHalbl MOIYT OBITh
CHUHTE3MPOBAaHbl C HCIOJb30BAHHEM H3BECTHBIX OPraHMYECKUX, HEOPraHW4YeCcKUX W/Wiu
(depmenTaTUBHBIX TpoueccoB. Hampumep, ucxomnbie Matepuanbl B’ MOryT OBITh MOCTABIICHBI
(upMaMU-IPON3BOIUTENSIMU UJIM CUHTE3UPOBAHBI IPE/ICTABICHHBIMU B H300PETEHHH METOIAMH.
B HekoTOpbIX BapuaHTaX OCYINECTBIEHHUs, B’ MokeT 3areM ObITb MPUCOEAMHEHO K A’ B
COOTBETCTBUU C HECKOJBKHMMH HANpaBICHWsAMM CUHTE3a, TaKUMH KaK IPHUBEJEHHBIC Aayee
HEOrPAaHUYUBAIOLIYE IPUMEPbI HATIPABICHUH CUHTE30B.

Oo0masna cxema 1:

Koneno R
Rh A L R" [
R Q LG RI7L v .
V., , Kommo) | o/ Ty o Romeuo) ) N X-Z e
HN X-Z R® A'a A 8 R® 1)ymanemme mamuTn A Y ><R
v % v X .

Rd [Pd] xarammsarop Ra \—N RY R N R

h

R? —N X 2) BrCN, ocrHoBaHMe \
RY R PG coHeBamMS R R® PG ) " \\\N
B'-a n

[0170] 3amuinennas rpymmna B’-a (Takasi kak mpomeskyTouHoe coenunenue B’-1), rne PG
npeAcTaBisier coOOH MOIXOASINYIO 3AIIUTHYIO TPYIIy ISl a3ota (Hampumep, rpymmy Boc),
MOJKET OBITh NMPUCOEIUHEHA K rpymnmne A’-a (Takoil kak 2-Opom-S-mukinorekcwirnason), rae LG
npencTaBisieT coOOH MOIXOMSIIYIO YXOAIY o rpymnmy (Hanpumep, ranoreH, -OTf, u Tak nanee),
NyTeM TPOBEACHUS  PEaKUUH  KPOCC-COYETaHHWsl C  HCIOJb30BAHUEM  IMOAXOMSINETro
METAJUINYECKOTO KaTajim3aropa (HampuMmep, NaUTAAHEBOrO KaTaju3aTropa) W OCHOBAaHUS
(manpumep, Cs,COs3). 3arem, 3amuTHas rpynmna MOXeT ObITh yAalieHa MyTeM MPOBEISHUS
COOTBETCTBYIOIIEH pPEeakluH yOaJeHUsl 3alMUTHON rpynmbl (Hampumep, 3amuTHas rpynmna Boc
MOKET OBITh yJajJeHa B TMPUCYTCTBHUU KHUCIOTBI, TAKOH KakKk TPUPTOPYKCYyCHAs KHCIOTA), U
NOJIYYEHHbIH aMHUH MOXKET ObITh ()YHKIMOHAJIU3UPOBAH C MOMOINBID HHUTPUJIBHON TPYMIbI B
npucytcTBun ocHoBaHus (Hampumep, NaHCOs;) u peareHra sl LHHAHUPOBAaHUS (HAIPUMED,
BrCN).

[0171] JlomomHWUTENbHBIE  METOAMKH  TPOBENCHHS  PEAKUUU  MPUCOCIUHECHUS
NPEACTABIICHbI HUXKE.

Oo0masn cxema 2:
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[0172] B’-b moxer ObITh mpucoenuHeHa k rpynmne A’-a, rae LG npeacrasmisier coboi
NOIXONALIYIO YXOAsIyo rpynmny (Harnpumep, ranores, -OTf, u Tak nanee) myrem nmpoBeneHus
peaKkMyu KPOCC-COUETaHMs C MCIIOJNBb30BAHMEM MOAXOIALIEr0 METAJUIMYECKOro KaTalh3aTopa
(HampuMep, NaTaANeBOro Kartamusaropa). [lonyueHHOe COeAMHEHHE 3aTeM MOXKeT ObITh
BOCCTAHOBJIEHO B npucyTcTBud H, wmnm apyroro noaxonsumero MCTOYHHMKA BOAOPOAA H
MOJXOALIET0 MeTaJTH4ecKoro karanusaropa (Hanpumep, Pd(OH),). 3arem, nony4eHHbIi aMUH
MOXKET OBITh ()Y HKLIHOHAJIM3UPOBAH C MTOMOIIBIO HUTPHIBHOM IPYTIIbI B IPUCYTCTBUN OCHOBAHHUSI
(manpumep, NaHCO;) u pearenra i unanuposanus (Hanpumep, BrCN).

OO0mas cxema 3:

h
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B-a 1

SamumenHas rpymnmna B’-a, roe PG npencrasnsier co00H MOIXOASINYIO 3aIIUTHYIO TPYIITY
st azora (Hampumep, rpymmy Boc), Moxker ObITh mpucoenawHeHa k rpymmne A’-a, rme LG
npeacTaBisieT coO0H MOMXOMSINYIO YXOAIY o rpymnmy (Hanpumep, ranoreH, -OTf, u Tak nanee),
NyTeM TPOBEACHUS  PEaKUUH  KPOCC-COYETaHHWsl C  HCIOJb30BAHUEM  IOAXOMSINETro
METAJUIMYECKOTO KaTajgn3aropa (HampuMmep, METHOTO KaTalu3aTopa) U OCHOBAHMS (HAIPUMED,
K;PO,). 3arem, 3amurHas rpynmna MOXKeT ObITh yJajieHa IMyTeM MPOBEISHHUsS COOTBETCTBYOIIEH
peaKuy yIaJeHus 3alUTHON rpynmbl (HarnpuMep, 3amuTHas rpynmna Boc Mmoxxer ObITh yianena
B NPHUCYTCTBUM KUCJIOTBI, TAKOH Kak TpU(TOPYKCYCHAsi KUCJIOTA), U MOJYYSHHBIH aMUH MOJKET
ObITb (DYHKIMOHATU3UPOBAH C TOMOIUBI) HUTPWIBHON TPYNMbl B MPHUCYTCTBUU OCHOBaHHUSI
(marmpumep, NaHCOs) u pearenta ans nuanuposanus (Hanpumep, BrCN).

Oob0masn cxema 4:
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[0174] 3amuinennas rpynmna B’-a, roe PG npencrasisier co0oi MOAXOAALIYIO 3aIIUTHY O
rpynmy ans asora (Hampumep, rpymnmy Boc), Moxer OpiTh nmpucoenuHeHa k rpymne A’-b, rae
kaxnpii LG npencrasnser coOOH HE3aBUCHMO MOAXOASINYI0 YXOAALIYIO I'Pymmy (Hampumep,
ranores, -OTf, u Tak nanee), myTeM NPoOBENEHUs PEAKIIMU 3aMEL€HHs B IPUCY TCTBUM OCHOBAHUS
(manpumep, DIPEA). IlonyuyeHHBI NPOXYKT MOXKET ObITh MOJABEPrHYT B3aMMOIECHCTBHUIO C
rpynmoit W (B yactHocTH, Koraa W npezacrasiisieT coO0# apuiibHOE WIIH FeTepOapHIIbHOE KOJIBIIO,
onpeneseHHbie B u3o0pereHun), rae E mpexacrasiser coOol MOOXOASIIYIO 3JEKTPOGUIBHYIO
rpynny (Hanpumep, -B(OH),), nyrem npoBeneHus peakiMyu KpOCC-COUETAHUS B NMPUCYTCTBUH
NOAXOASIIEr0 METAUIMYECKOro KaTaiu3aTopa (HampuMep, NaJUTaANEBOrO KaTalu3aTopa) |
ocHoBaHus (Hanpumep, K;PO,). 3artem, 3ammrHast rpynma MoxkeT ObITh yjAajeHa MyTeM
NPOBEIEHUs] COOTBETCTBYIOIIEH peaKLUU yAajJeHUs 3alIUTHOM IpyIIbl (HarmpuMep, 3allUTHas
rpynna Boc MoxkeT ObITh yjnajeHa B NPUCYTCTBHH KHCIOTBI, TAKOW Kak TPUPTOPYKCYyCHas
KHCJIOTA), U TOJYYEHHbIH aMHH MOXeT ObITh (DyHKIIHOHAJIU3UPOBAH C MOMOIIBI0 HUTPHIBLHON
rpynmel B mpucyTcTBUM ocHoBaHus (Hampumep, NaHCOs;) u peareHTa Aisi LMAHMPOBAHUS
(manpumep, BrCN).

[0175] B HexoTOpBIX BapUaHTax OCylIecTBIeHUs, B’ mony4aroT nocie B3auMoAeicTBYsI ¢
A’ B COOTBETCTBHMH C TaKHM K€ HAalpaBJIeHHEM CHHTe3a. HeorpaHM4uBaroIue MpUMephI
BKJIFOYAIOT CJICAYIOLIHE CXEMBL.

Oobmasn cxema S:

o)
1) peareHT coYeTaHMs, )-S(LG
1) ocmo- LG
Ho NP OCHOBaHNKe L—NH HN—PG? Bame  Re Rd
‘PG
o 2) ynanemme sawprm (1) O)ﬁgg‘;“”z 2) yhnanemue mamprm (2)
aMuHOKMCIOoTa 1 Alc
h pf
o Rl RrhRf Ro 1) ymanenue R R
KoAbLio . 1) =mawmra (3) o = T (3
o F-L—NH HN—/</<R2 LNH . amyrs (3) L N Jg<
A
O@NH RY 2) ocmomamme O)I;&v >< 2) BiCN, o Ra R
C .
R" R Ri rh R Re PG3 ocHOBaHMeS RP RC\
LG \
LG
Rf RO (U]

[0176] Amubokuciota 1 (Hampumep, (R)-2-(((6en3mnokcu)-kapOoHmI)aMuHO)-3-((TpeT-

OyTOKCHapOOHMIT)aMIUHO)IPOTIAHOBAsI KUCJIOTA) MOJKET OBITh MPUCOENNHEHA K AMUHY (HAIpUMeD,
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NPUBEACHHON BBILIE TpyIIe A’-C) MyTeM HCIOIb30BAHMS CTAHAAPTHOTO peareHTa Uil PeaKIuu
coueranus (Hanpumep, HATU) u ocHoBanus (Hanpumep, DIEA) B moaxozsiem pacTBopuTese U
samuTHOM rpymmsl 1 (To ects, PG!), Takoii kak rpymnmna Boc, koTopast 3aTemM MOKeT ObITh yaajieHa
NyTeM NPOBENEHUs COOTBETCTBYIOLIEH pEaKIMM YyAAJEeHUS 3alUTHOW TIPymmbl (HAampUMeD,
3amuTHas Tpyrnma Boc Moxker ObITh yhaneHa B TPUCYTCTBHHM KHUCJIOTBI, TakKOW Kak
TpUPTOPYKCYCHAsT KUCIIOTA W XJIOPHUCTOBOAOPOAHAS KHUCIIOTA) B MOAXOMSIIEM PACTBOPUTEIE.
ITonyueHHBIH aMHH MOKET OBITh IOABEPTHYT pPEAKIMH C MOAXOAALINM IPOU3BOAHBIM
KapOOHOBO KUCJIOTHI (HAPUMeEpP, ¢ METHII-2-OpoMarieTaTHbIM IPOU3BOAHBIM), Tie Kaxabiii LG
MpeaCcTaBisieT COOOM HE3aBUCUMO yXOASINyro rpymmy (Hanpumep, rajoreH, -OTf, -OCHj3, u Tak
nasee). 3amutHyto rpyrmmy 2 (to ects, PG?), Takyto kak rpynmna Cbz, yjansifoT myTeM MpoBeaeHH s
COOTBETCTBYIOILIEH peaKkLUH yJaJeHus 3alUTHON rpynnsl (Hanpumep, rpynna Cbz moxer ObITh
yaajieHa B MPUCYTCTBUU H) U moaxosmero MeTauinieckoro karajausaropa, Takoro kak Pd/C),
BCJIEZ] 32 KOTOPOM MPOBOSAT in Situ HUKJIM3ALUIO B MUNIEPA3UHOHOBOE KOJb1I0. ITunepasnHoHoBoe
KOJIBIIO MO’KET OBbITh 3aIMUINEHO MPH MOAXOASLIMX YCIOBUSIX C MOMOIIBIO 3AIUTHON TPyMIIbI 3
(to ectb, PG?), Takoii kak rpymma Boc, u 3aTeM mopBeprayTa OUC-aIKIIMPOBAHUIO ¢ TOMOLIBIO
COOTBETCTBYIOILIETO 3JiekTpoduna (Hampumep, 3TaH-1,2-guunduc(tpudropmerancynbhoHara)),
rae kaxabiii LG npenctasisier coOOH HE3aBUCUMO YXOISLIYIO rpymny (Harmpumep, ranore, -OTf,
U Tak pajee), ¢ 0Opa3oBaHHMEM OWIMKIMYECKOH KOJIBLEBOH KOH(pUrypanuu. 3aTeM, 3amluTHas
rpynmna 3 MoxeT ObITh yJajeHa IMyTeM IPOBENEHHs] COOTBETCTBYIOINEH pEaKLUU yAaJeHUs
3alIUTHON Tpynmbl (Hampumep, 3amuTHas rpynmna Boc Moxer ObITh yaajeHa B NMPUCYTCTBHU
KHCJIOTBI, TaKOH Kak TPUPTOPYKCYCHAs KHCJIOTAa), M TMOJYYEHHBIH aMHH MOXET OBITh
(YHKIIMOHATU3UPOBAH C MOMOIIBI0 HUTPUJIbHOW IPYMIIbI B MPUCYTCTBUU OCHOBAHUS (HAIIPUMED,
NaHCO;) u pearenta mjis unanuposanust (Hanpumep, BrCN).

[0177] HonomHuTENbHBIN MeTOA TIONy4YeHust B’ mocie B3aumoneicTus ¢ A’ peACcTaBiIeH
HIDKE.

Oo0masn cxema 6:
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[0178] ITunepasnHOBOE MPOU3BOAHOE | MOXKET OBITh 3aLTUIIEHO C MOMOIIBIO MTOAXOSIIEH

3aIUTHON Tpymmel it a3ota (To ectb, PG2) mpu COOTBETCTBYIOLIMX YCIOBHAX (HAIPHMED,

3amurHas rpynmna Cbz moxer ObiTh yeTaHoBNeHa ¢ momorubio CbzCl). 3atem oOpasyroT Ouuk



83

B [IPUCYTCTBUH MOIAXOALIETO eKTpoduiia (Hanpumep, 2-xXJI0paleTHIXJIOpHUa), rae Kaxabii LG
MpenCTaBisieT COOOM HE3aBHCUMO yXOAsInyro rpymmy (Hanpumep, ranoreH, -OTf, -OCHj3, u Tak
nanee), 3areM n00aBisa0T ocHoBaHMe (Hampumep, NaH). 3amwurtHyro rpynmny 2 (to ects, PG2)
YOQIAIOT MyTeM TMPOBENEHHsS COOTBETCTBYIOLIEH pEaKUMH YyAaJeHHs 3aIllUTHOH TPYIIIbI
(marmpumep, rpymma Cbz wmoxer ObiTh ynmanena B mnpucytctBuu H, u  moxpxopsimero
METAJUINYECKOTo KaTanusaTopa, Takoro kak Pd/C), 3aTem npoBoasT B3aMMOAEHCTBHE C TPy IION
A’-a, rne LG npencrasisier cobol MOAXOMSMIIYIO YXOASIIY 0 rpynmy (Hanpumep, ranoreH, -OTT,
U Tak jajee), MyTeM MPOBENCHUS PEaKIMU KPOCC-COUYETAHHUS C UCIOJIb30BAHUEM MOIAXOSIIETO
METAJUINYECKOTO KaTajm3aropa (Hampumep, NaUIaAMEeBOr0 KaTaju3aTropa) W OCHOBAHUS
(manpumep, CsyCOs). 3arem, 3aumrHas rpymnma 1 (to ects, PG!) Moxker ObITh yaajieHa myTem
NPOBEJCHUS] COOTBETCTBYIOINEH PEeaKLUH yIaJeHHs 3aIlMUTHON Ipymnmbl (HampuMep, 3auiuTHast
rpynna Boc Moxker ObITh ynalieHa B HPUCYTCTBHH KHCJIOTBI, TaKOH Kak TPHUPTOPYKCYCHAs
KUCJIOTA), U TOJYYEHHBIII aMUH MOXET ObITh (PYHKIIMOHAJIM3UPOBAH C MOMOIIBI HUTPHIIBHOM
rpynnbsl B npucytctBuu ocHoBanus (Hampumep, NaHCO;) u peareHra anisi LUaHUPOBAaHUS
(manpumep, BrCN).

ITpumepsl BapUaHTOB OCYIECTBICHUS

[0179] IlpuBeneHHble najnee HyMepOBaHHbIE BAapPHAHTHI OCYINECTBJEHHs, KOTOpbIE HE
SBJSIFOTCS. OTPAaHUUEHHMSMH UL M300peTEeHUs], NMPEACTABIAIOT COOOH MpUMEphl KOHKPETHBIX
ACITIEKTOB HACTOSIIEro H300peTeHHsI.

1. ITo mMenbLIEi Mepe, OHA XUMHYECKasi CTPYKTYpa, BIOpaHHAs U3 COeNUHEHHH (POpMY JIbI

(D):
.Rh
1
R v
L-N X-2
\ R¢®
Y
R: %—N R¢
b
R R°\\
N (1)

u ee (hapManeBTHYECKHU npuemiieMbie GopMel, re

V BbIOHparoT U3 xumudeckoi cBszu u CRIRE;

X BeiOuparoT 13 N u CRX;

Y BoIOUpArOT U3 XuMU4eckoit cesizu, kapoonuia (C=0) u CRIRK,

Z souibuparot u3 kapboruna (C=0) u CRIRK,

L npencrasnsiet coboii -(CH,),-, n=0, 1, 2, 3, rne, eciiu n mpeacTaBisieT codol 2 wiu 3, To
torma L MoskeT ObITh HEOOsI3aTENIbHO 3aMelleHa WIIU MPEePBaHa ¢ TOMOIINBI0 OJHOTO HIIA JBYX
AJIKWUJIOB W/WJIH TE€TePOaTOMOB,

R2 RP R¢ R4 Re Rf Re RE Ri Ri RKu RX kablii HE3aBUCHMO BBIOUPAIOT U3 HEGONBIIUX
JTUNO(UIBHBIX W/ 3JIEKTPOHOAKLENTOPHBIX TPYIIN, KOTOPBIE MPOSBISIFOT aKTHBHOCTH TPU
ouoxumuueckoM uccienopanuu USP30;

Rf u Re MoryT GbITh Takke 00beIUHEHBI ¢ 0Opa3OBaHHEM KapOOHMIIA;
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Ri 1 R MOryT Takske MKIM30BAThCA,

KOJIBIIO A BBIOMPAOT W3 LUKIOAJKIIBHBIX, T€TEPOLMKIIOAIKIIBHBIX, APWIbHBIX H
reTepPOAPWIIbHBIX TPYMI, NMPH 3TOM TPYMIbI SBISIFOTCS HE3aMELIEHHBIMH WM 3aMELIeHbI C
MOMOLIBIO OHOU rpynnbl W

W BBIOMpAIOT U3 BOAOPOAA, TAJIOT€HA, [IMAHOTPYIIbI, AJKWIBHBIX TPy, AIKHI3(PUPHBIX
IPYII, LUKJIOANKWIBHBIX, F€TePOLUKIIOAIKIIIBHBIX, apUIIbHBIX U IeTePOAPUIIbHBIX TPYII, NPU
5TOM IPYMIIbI SIBJISIOTCS HE3aMELIEHHbIMU UJTU 3aMELLE€HbI C TOMOLIBIO, 110 MEHBLIEH Mepe, OHON
rpymmbl Rl, koTopast MoskeT ObITh OHHAKOBASI MJIH Pa3IMYHAs,

R! He3aBHCHMO BBLIOMPAIOT W3 HEOOMBLINX JIUMO(PUIBHBIX MIIH 3JIEKTPOHOAKIENTOPHBIX
TPy, KOTOPBIE NPOSIBJISIOT aKTUBHOCTB MpH OnoxuMudeckoM uccaenosannu USP30.

2. Xumundeckast CTPyKTypa 10 BapUaHTy OCYIUECTBJICHHUs 1, rae:

R2 RP, RS, R4 Re R Ri Ri, RF u R* kaaplii HE3aBUCHMO BBIOMPAIOT M3 BOIOPOIA,
rajlore€HOB, THAPOKCWIBHBIX  TPYNIN, IMAHOTPYMN, AaMHOHBIX TPYyMI, aMUHOIPYIII,
AJTKWIAMHHOTPY I, ANKWII(UPHBIX TPYII, AJIKUICITUPTOBBIX TPy, UKJIONPONIIBHBIX PYIII,
JMHEHHBIX W Pa3BETBJIEHHBIX AJKHWJIBHBIX TIPYII, HEOOS3aTEeIbHO MPEPHIBAEMBIX C IOMOIIBIO
reTepoaToMOB W/MJIH HEOOSI3aTENBHO 3aMEIIEHHBIX C MOMOIIbLI0 R1;

R 1 R® kask bt HE3aBUCUMO BBIOMPAIOT M3 BOAOPOA, TAJIOTEHOB, MTMAPOKCHIILHBIX PYTIL,
LIMAHOTPYII, AMHUIHBIX TPYII, AMHHOIPYMI, AaJKMJIAMHUHOTPYII, AJKWII(PUPHBIX TPYII,
ANKWICTIMPTOBBIX TPYII, LUKJIONPONUIbHBIX I'PYII, JIMHEHHBIX M Pa3BETBJIEHHBIX AJTKUJIbHBIX
IPYMI, HEOOS3aTeNIbHO TPEPhIBAEMBIX C MOMOIIBI) TeTePOATOMOB W/MJIM HEOoOs3aTeIbHO
3aMEINEHHbIX ¢ MOMOIIBIO R, uiu oHM MOy T OBITh OOBENMHEHBI ¢ 00pa30BaHUEM KapOOHWIIA,

KOJMbIO A BBIOMpAOT M3 4-13 4YNEHHBIX LMKIOAJKWIBHBIX U TeTE€POLUKIOATKUIBHBIX
rpynm, U S5-10 4IeHHBIX apWJIBHBIX M TE€TEPOAPHIIBHBIX TPYIIN, MPU 3TOM TPYIIIbI SIBJISIOTCS
He3aMeLIeHHBIMU WJI 3aMeIIeHbl C TTOMOIIBIO OHOM rpynmbl W,

W BeIOHMparoT u3 Bomopona, ranorena, umanorpymm, C;-Cg ankunbHbix rpymm, C-Cg
ankmwGUpHBIX rpynm, 3-10 YIeHHBIX UKIOATKUIBHBIX U FEeTePOLMKIOATKUIBHBIX TPYIIL, H S5-
10 4JIeHHBIX APWIBHBIX U FETEPOAPUIIBHBIX TPYIII, IPU STOM IPYIIIIBI SBISIOTCS HE3aMELICHHBIMU
WM 3aMelIeHbl ¢ MOMOIINBIO, MO0 MEHbIIEH Mepe, OmHON rpymmbl Rl koTopas Moxer GbITh
OIMHAKOBOM WJIH Pa3IU4YHON; U

R! He3aBUCHMO BHIOUPAIOT U3 BOAOPOJA, IAJIOTeHa, THAPOKCUIIBHBIX TPYIII, [IMAHOTPYTIIL,
amunHbix rpymr, amuHorpynm, Ci-Ce ankmnbhbix rpymm, Ci-Cg ankmméupabix rpynm, Ci-Ce
ankwiamusorpymi, C,-Cg ankuncnuptoBsix rpyii, C;-Cg muknoankmibabix rpymm, rpynn S(O),
U TPUPTOPMETHIIBHBIX U TPUPTOPMETUIIPUPHBIX TPYIIIL.

3. Xumunueckast CTpyKTypa IO BApUAHTY OCYLIECTBIEHUs | wnu 2, roe

R? u R¥npencraBisiroT coboit Bomopox;

onud u3 RP u RC mpencraensier coboii BOIOpOn, a APYroil BeIOMPAIOT M3 BOIOPO.A,
AJIKUITBHBIX U TETEPOAKMIbHBIX TPYIII, HEOOS3aTeIbHO 3aMELIEHHBIX C TIOMOLIBI0 R1;

onuH u3 RY u R® npexcrasiser coboil BOXOPOA, a APYrol BeIOMPAIOT M3 BOXOPOIA,

AJKWJIbHBIX U F'E€TCPOAJKUIIbHBIX T'PYIIII, HE00s13aTEIBLHO 3aMCIICHHBIX C ITIOMOIIBIO RI,
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onvd u3 Rf u R mpencrasnsier coGoii BOIOpOH, a APYrod BIOMPAIOT M3 BOXOPOIA,
AJIKWIIBHBIX U TETEPOAJKHUJIBHBIX TPYII, HEOOS3aTeNbHO 3aMEIIEHHBIX ¢ MOMOIIb0 R, wim, B
kauecTse BapuanTa, Rf 1 R& 00benuHsAoT ¢ 06pa3oBaHreM KapOOHUIA;

onud u3 RM u Rl mpencrasnsier coboii BOOOpOn, a APYroil BBIOMPAIOT M3 BOXOPOIA,
AJIKHITBHBIX U TeTEPOAKMIIbHBIX TPYIII, HEOOs3aTeIbHO 3aMEIEHHBIX ¢ TOMOIIBI0 RY; 1

onuH u3 R u R¥ mpencrasnsier coboii BOmopon, a APyroil BBIOMPAIOT M3 BOXOPOIA,
AJIKWITBHBIX U TeTEPOAKMIbHBIX TPYIII, HEOOs3aTeIbHO 3aMELIEHHBIX ¢ TOMOLIBI0 R1.

4. Xumuueckasi CTPyKTypa 1o J000OMy OZHOMY W3 BapMAaHTOB OCYyINeCTBiIeHus 1-3, rae
KOJIBLIO A BBIOMPAIOT U3 5-10 4iIeHHBIX HUKIIOAJIKUIBHBIX U T€TEPOLHKIOANKUIBHBIX TPYIII, U 5-
10 uieHHBIX reTepoapwWIbHBIX TPYIIL, MPH 3TOM TPYMIbI SBISIFOTCS HE3aMEINEHHBIMH HWIIH
3aMELIEHBI C TOMOIIBIO OJHOM rpynmnel W.

5. Xumudeckast CTPYKTypa 1o JI000My OJHOMY M3 BAPUAHTOB OCYINECTBIEHUs 1-4, rae

onud u3 RP u R npencrasnsier coboii Bomopoxn, a apyroi BuiouparoT u3 Bogopona, C-Cg
JUHEWHBIX WM Pa3BETBIEHHbIX ankuibHbIX rpynn U Ci-Cg TUHEHHBIX WM Pa3BETBIEHHBIX
reTePOANKIIBHBIX TPYIII, PU STOM TPYIIIbl HEOOS3aTENBHO 3aMEIIEHBI C TIOMOIIBI0 RY;

onun u3 R4 u R¢ npexcrasnsier coGoii Bopopon, a apyroii Beiouparot u3 sogopona, C,-Cg
JVHENWHBIX WM Pa3BETBIEHHbIX ankuibHbIX rpynn U C-Cg MUHENHHBIX WM Pa3BETBIIECHHBIX
reTePOANKIIIBHBIX TPYIIIL, IPU STOM TPYIIIbl HEOOS3aTENBbHO 3aMEIIEHBI C TIOMOIIBI0 RY;

onun u3 Rf u R& npencrasnser coboit Bonopox, a apyroii BeiGuparot u3 Bogopona, C,-Cg
JUHENHBIX WU Pa3BETBIEHHBIX aNKWIbHbIX rpynn U Ci-Cg NUHEHHBIX WM pPa3BETBJIEHHBIX
reTepOANKUIbHBIX TPYIII, PH 3TOM IPYIIIbl HEOOS3aTENHFHO 3aMEIEHbI ¢ IOMOIIBI0 R, miu, B
Ka4yeCcTBE BapUaHTa, OHU 00Pa3yroT KapOOHMUIT,

onud u3 RM u R npencrasnser co6oii Bonopoxn, a apyroii BeiduparoT u3 sogopona, C;-Cs
JMHEWHBIX WM Pa3BETBIEHHbIX alKWiIbHbIX rpynn U Ci-Cg TUHEHHBIX WM Pa3BETBIECHHBIX
reTepOaKIIbHBIX TPYTII, IPU STOM IPYIIIbI HEOOS3aTENbHO 3aMeEHbI ¢ TOMOIIBI0 RY; 1

onud u3 Ri u R npencrasnser co6oii Bonopox, a apyroii BeibuparoT u3 sogopona, C;-Cs
JMHEWHBIX WM Pa3BETBIEHHbIX aNKWIbHbIX rpynn U C-Cg THUHEHHBIX WM Pa3BETBIECHHBIX
reTepOANKIIbHBIX IPYTIIL, P 5TOM IPYIIIbI HEOOS3aTENbHO 3aMEIEHbI ¢ MOMOIIBI0 R,

6. XuMu4eckas CTpyKTypa 1o JI0OOMy OTHOMY U3 BAPUAHTOB OCYINeCTBJICHUs 1-3 u S5, rue

KOJIbIIO A BBIOUPAIOT U3:

S, 9 an O o
o O COr o

|
v

(238N
ay
S
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IIPU 3TOM 3TH TPYIIIBI HEOOS3aTEIBHO 3aMEIeHbI C IOMOLIBIO, TT0 MEHbINEH Mepe, OTHON
rpynmnbsl W.

7. XuMudeckasi CTpyKTypa 1o JIoOOMy OTHOMY M3 BAPHAHTOB OCYIIECTBICHUs 1-0, rae



87

W BBIOMPAIOT U3 BOIOPOJA, TAJIOT€HA, LIHAHOTPYII, AJKMJIBHBIX TPYIII, AJKHI3(PUPHBIX
TPy, UUKJIOAJKWIBHBIX, F€TEPOLUKIOATIKUAIBHBIX, APWIBHBIX U I€TePOAPUIIBHBIX TPy, MpU
5TOM IPYMIIBI SIBJISIIOTCS HE3aMELIEHHBIMY UJIU 3aMELIEHBI C IOMOLIBIO, 10 MEHBLIEH Mepe, OAHOU
rpymmbl Rl, koTopast MOKeT ObITh OMUHAKOBOM WITH PA3JIHYHOM.

8. Xumudeckast CTPyKTypa 1o Jr0O00My OJHOMY M3 BAPUAHTOB OCYINECTBIEHUs 1-7, rae

R! He3aBHCHMO BBHIOMPAIOT U3 BOAOPOIA, rajioreHa, HuaHorpymn, aMmuaneix rpyrm, Ci-Cg
ankmwnpHblx  rpymm,  Ci-Cg¢ ankmmadupHBIX  Tpynmnm U TPUPTOPMETHIIBHBIX U
TpUTOPMETHIIPUPHBIX TPYIIL.

9. XuMunyeckasi CTPYKTypa IO BapUaHTy OCYINECTBJICHHUs |, BEIOpaHHAs U3 COEAMHEHUH,
NpeACTaBICHHBIX B Tabnuie B.

10. XuMuueckas CTPyKTypa IO BApUAHTY OCYIIECTBJIEHHs |, BbIOpaHHAs U3 COSMUHEHHH:
Howmep

Crtpykrypa XHUMHUYECKOE Ha3BaHUE
COEIUHEHMUSI

(S)-8~(5-1MKIOTeKCUNTHAZ0JI-2-

"= . i i nj1)-9-okcookraruapo-2H-
1-18 e D@ : P
k/”\) nupas3uHol 1,2-a]nupas3un-2-

KapOOHHUTPUII

mI

(R)-8-(5-muknorexkcunruaszon-2-

. i 1n)-9-okcookTaruapo-2H-
1-1R \/\})LD“O ) ’

k/“\) nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

*(S)-8-(5-(Tper-OyTIn)-4-
(\”/ﬁ XJIOPTHA30JI-2-11)-9-
1-2S N/// Vh\/ \© okcookraruapo-2H-

nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

*(R)-8-(5-(Tper-OyTmn)-4-

“/ﬁ XJIOPTHA30J1-2-11)-9-
1-2R =z \)“\H/ \6 okcookTarunpo-2H-

nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

(S)-8-(4-xm0p-5-

LUKJIOT€KCHITHA30JI-2-11)-9-

1-3S N\N /\H‘\N J@ OKCOOKTaruapo-2H-
k/N\) nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT




I-3R

(R)-8-(4-xnop-5-
LUKJIOT€KCHITHA30JI-2-11)-9-
OKCOOKTaruapo-2H-
nupa3uHo[ 1,2-a|nupa3us-2-

KapOOHUTPHI

I-4R

/

(R)-8-(5-(3-
aHO(PEHUIT) TUPUMUANH-2-
ni)-9-okcookraruapo-2H-
nupas3uHo| 1,2-a]nupaszun-2-

KapOOHUTPHI

1-4S

Vi

(S)-8-(5-(3-
[IMaHO(EeHNIT ) TUPUMUIUH-2 -
nn)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHHUTPUI

I-5R

(R)-8-(5-(3-
XJIOp(EeHUIT ) TUPUMUTUH-2-11)-
9-okcookrarugpo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-5S

(S)-8-(5-(3-xnophennn)-
MUPUMUTUH-2-11)-9-
OKCOOKTaruapo-2H-

nupa3uHo[ 1,2-a|mupazuH-2-

KapOOHUTPHIT

I-6R

(R)-8-(5-(3-unanodenmn)-
THA30JI-2-11)-9-0KCOOKTAarHapO-
2H-nmpaszuHol 1,2-a|nupazun-2-

KapOOHUTPHIT

1-6S

(S)-8-(5-(3-umanopenun)-
THA30J1-2-11)-9-0KCOOKTaruapO-
2H-nupaszuHol 1,2-a|nupazun-2-

KapOOHUTPHIT
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I-7R

(R)-8-(5-(3-xnopennn)-
THA30JI-2-11)-9-0KCOOKTAarupo-
2H-nmpaszuHol 1,2-a|nupazun-2-

KapOOHUTPHI

1-78

(S)-8-(5-(3-xnoppennn)-
THA30JI-2-11)-9-0KCOOKTAarupo-
2H-nupasuHo[ 1,2-a]nupa3us-2-

KapOOHUTPHI

I-8R

(R)-8-(3-(3-unanopenun)-
M30KCa30J1-5-11)-9-
OKCOOKTaruapo-2H-

nupasuHo[1,2-a|nupazun-2-

KapOOHHUTPUI

1-8S

(S)-8-(3-(3-umanodhenun)-
H30KCa30J1-5-1J1)-9-
okcookraruapo-2H-

nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

I-9R

(R)-8-(3-(3-xnopdhennn)-
M30KCa30J1-5-11)-9-
OKCOOKTaruapo-2H-

nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-9S

(S)-8-(3-(3-xnoppennn)-
M30KCa30J1-5-11)-9-
OKCOOKTaruapo-2H-

nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

I-10R

(R)-8-(5-(3-unanodenmn)-
M30KCa30J1-3-11)-9-
OKcooKTaruapo-2H-

nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHI
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1-10S

(S)-8-(5-(3-umanopenmn)-
W30KCa30J1-3-11)-9-
OKCOOKTaruapo-2H-

nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHI

1-12S,R

(4aS,8aR)-7-(5-uuknorekcun-
THA30J1-2-11)-8-0KCOOKTAaruapo-
2,7-na¢ptupunus-2(1H)-

KapOOHUTPHI

1-12R,S

(4aR,8aS)-7-(5-uuknorekcumi-
THA30J1-2-11)-8-0KCOOKTarupo-
2,7-vapTupuans-2(1H)-

KapOOHHUTPUI

1-12RR

(4aR,8aR)-7-(5-uuknorexcus-
THA30J1-2-11)-8-0OKCOOKTaruIpo-
2,7-nadprupuann-2(1H)-

KapOOHHUTPUI

1-128.S

(4aS,8aS)-7-(5-uuKIOreKCHII-
THUA30JI-2-1J1)-8-0KCOOKTArHaPO-
2,7-vaptupuann-2(1H)-

KapOOHUTPHIT

1-14S

*(S)-9-okco-8-(5-pernn-
THA30JI-2-1i)oKkTaruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHIT

1-14R

*(R)-9-0kco-8-(5-penmn-
THa30J-2-1i)oKkTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTpPHIT

(R)-8-(5-(Tper-OyTmin)rrazon-2-
nin)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT
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1-15S

(S)-8-(5-(Tper-OyTun)THa3z0-2-
nin)-9a-MeTni-9-
OKCOOKTaruapo-2H-
nupa3uHo[ 1,2-a|nupa3us-2-

KapOOHUTPHI

2-1R

(R)-8-(5-mkmnorekcunruason-2-
nui)-4,9-nuokcookraruapo-2H-
nupasuHo[1,2-a|nupazun-2-

KapOOHUTPHI

3-1S

(S)-8-(5-umknorekcuntuazon-2-
nn)-4-okcookraruapo-2H-
nupas3uHo| 1,2-a]nupazun-2-

KapOOHHUTPUI

3-1R

(R)-8-(5-mukorexkcunruaszon-2-
nn)-4-okcookraruapo-2H-
nupasuHo[1,2-a]nupasun-2-

KapOOHHUTPUI

4-1S

(4aS,8aS)-7-(5-uuKIOreKCHII-
THUA30JI-2-WJT)OKTaruapo-2,7-
Harupunun-2(1H)-

KapOOHUTPHIT

4-1S,R

(4aS,8aR)-7-(5-1uKIOreKCHII-
THUA30JI-2-WT)OKTaruapo-2,7-
HadTupuauH-2(1H)-

KapOOHUTPHIT

4-1R,S

(4aR,8aS)-7-(5-uuknorekcui-
THA30JI-2-WJT)OKTaruapo-2,7-
HadTupuauH-2(1H)-

KapOOHUTpPHIT

5-1R,R

(3aR,7aR)-2-(5-uuknorexcun-
THA30JI-2-1J1)-3-0KCOOKTaruapO-
SH-mmuppono|3,4-c]nupuaus-5S-

KapOOHUTPHIT




5-1S8,S

(3a8S,7aS)-2-(5-uukiaorekcu-
THA30JI-2-1J1)-3-0KCOOKTarupo-
SH-mmuppouno|3,4-c]nupuaus-5S-

KapOOHUTPHIT

5-2R,R

(3aR,7aR)-2-(5-(3-uuano-
(beHmT) MMpUMUINH-2-1T)-
oktaruapo-SH-nuppono[3,4-c]-

MUPUINH-S5-KapOOHHUTPHIT

5-28,S

(3a8S,7aS)-2-(5-(3-iimano-
(beHnn) MMpUMUINH-2-1T)-
okraruapo-SH-nuppoino[3,4-c]-

MHPHUINH-5-KapOOHUTPUIT

(R)-8-(5-(Tper-OyTmin)-4-
XJIOPTHA30J1-2-UJ1)-6,9-
Auokcookraruapo-2H-

nupasuHo[1,2-a]nupasun-2-

KapOOHHUTPUI

6-1S

(S)-8-(5-(Tpet-OyTIn)-4-
XJIOPTHA30J1-2-1J1)-6,9-
JIHOKCOOKTaruapo-2H-

nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-113S

(S)-9-okco-8-(5-(2-
(beHokcueHnIT)THA30-2-11)-
oktarunpo-2H-nupasuno[ 1,2-

a|nupasuH-2-kapOOHUTPHI

I-113R

(R)-9-0okco-8-(5-(2-
(beHokcueHnIT)THA30I-2-11)-
oktarunpo-2H-nupasuno[ 1,2-

anupasuH-2-KkapOOHUTPHI




(R)-9-0okco-8-(5-(2-

¢denoxcupenmn)-1H-nmupazon-3-

1-114R o NN nmin)okrarunpo-2H-
N\N/ K28 HJ\N | / nupa3uHo[ 1,2-a|nupa3us-2-
N\) KapOOHUTPHI
Q (S)-9-okco-8-(5-(2-
. ¢denoxcupenmn)-1H-nmupaszon-3-
1-114S 0 NN uin)okrarunpo-2H-
N%\N/ﬁ)\N | / nupa3uHo[ 1,2-a]nupasun-2-
k/“\) KapOOHUTPUI
(R)-8-(5-(3-(azerumun-1-
N Q\\ , Hi\ /NLS\ WIMETHI )(peHMIT ) THA30J1-2-1J1)-
1-115R T i 9-okcookrarunpo-2H-
N\) NO nupasuHo[ 1,2-a]nupasun-2-
KapOOHHUTPUII
(S)-8-(5-(3-(azerumun-1-
N S /\H(]\ /NIL/SW/\ WIMETHI )(peHMIT ) THA30J1-2-1J1)-
1-115S L/N\)N % 9-okcookTaruapo-2H-
NO nupasuHo[ 1,2-a|nupazun-2-
KapOOHUTPHIT
(R)-8-(5-(Tper-OyTmin)-4-
(\N/\ XJIOpTHA30J1-2-11)-9a-pTop-9-
1-116R N/ ' \/i\N/N \fs ) OKCOOKTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-
) KapOOHUTPHIT
(S)-8-(5-(Tper-OyTmin)-4-
(\N/\ XJIOpTHA30J1-2-11)-9a-hTOp-9-
1-116S N/ N\/jé\’(NYS y OKcookTarunpo-2H-
°

nupa3uHo[ 1,2-a|nupazus-2-

KapOOHUTPHIT




I-117R

(R)-8-(5-umknorekcunruason-2-
nin)-9a-MeTni-9-
OKCOOKTaruapo-2H-
nupas3uHo[ 1,2-a|nupasun-2-

KapOOHUTPHI

1-1178

(S)-8-(5-umkorekcunTHazoN-2-
nin)-9a-MeTnin-9-
OKCOOKTaruapo-2H-
nupas3uHo| 1,2-a]nupaszun-2-

KapOOHUTPHI

1-118R,S

-

%
%,

(R)-8-(5-((S)-2-
OensunnunepuanH-1-
WJT)THA301-2-11)-9-
okcookraruapo-2H-
nupasuHo[1,2-a]nupa3un-2-

KapOOHHUTPUI

1-118R,R

2\3
e
§

o

g

(R)-8-(5-((R)-2-
OeHzununepuauH- 1 -
WJT)THA301-2-11)-9-
OKCOOKTaruapo-2H-
nupasuHo[ 1,2-a|nupazun-2-

KapOOHUTPHIT

1-118S,S

N .
\\\\‘

\
?@
g(

%,
fr

(8)-8-(5-((S)-2-
OeHzmnunepuIuH-1-
WJT)THA30J1-2-1J1)-9-
OKCcOoOKTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHIT

1-118S,R

(\

\\\

Y-

(8)-8-(5-((R)-2-
OeHsmnunepuIuH-1-
WJT)THA30J1-2-1J1)-9-
OKcOoOKTaruapo-2H-
nupasuHo[ 1,2-a|nupasun-2-

KapOOHUTPHI

11. Xumuueckast CTPyKTypa MO BapUAHTY OCYIIECTBJIEHHS |, BbIOpaHHAsS U3




H“ NmN N\ N/_\l
| S%O)_&_l\? O/[S?_OH’_P}

Cl

12. Ilo meHbineli Mepe, OfHA XHMHUYECKas CTPYKTYypa, BbIOpaHHAas W3 COEAMHEHUM

dopmyasi (II):
Ri
ﬂ—v

R
R2 N Rd
Rb R°
N (11)

U ux (papmareBTUIeCKH mpuemieMble (POPMBIL, TIe

V BuiOHparoT u3 xumuueckoi caszu u CRIRE;

X Beibuparot 3 N u CH;

Y BoIOUpArOT U3 XMMHUYECKO cBsizu, kapoouua (C=0) u CRIRK,

Z souibuparot u3 kapboruna (C=0) u CRIRK,

R? BRIOMparOT M3 BOAOPOAA;

onuH u3 RY u R° npexcrasuser coGoil BOmXOPOA, a APYroM BLIOMPArOT M3 BOXOPOJA,
AJIKUIIBHBIX U TETEPOANKUIIbHBIX TPYIII, HEOOSI3aTENbHO 3aMELIEHHBIX C TIOMOLIBIO RY;

onvd u3 RY u R® npexcrasuser coGoil BOXOPOA, a APYroM BLIOMPArOT M3 BOIOPOJA,
AJIKUITBHBIX U TETEPOANKMIIbHBIX TPYIII, HEOOS3aTeIbHO 3aMEIEHHBIX C TIOMOLIBI0 R1;

onud u3 Rf u R mpencrasnsier coGoii BOIOPOX, a APYrodl BIOMPAIOT M3 BOXOPOJA,
AJIKAUIIBHBIX U TETEPOAJKHUJIBHBIX TPYII, HEOOS3aTebHO 3aMEIEHHBIX ¢ MOMOIIb0 R, wim, B
Ka4ueCcTBE BApUAHTA, OHU O0Pa3yIOT KapOOHMUIT,

onud u3 R u Rl mpencrasnsier coboii BOOOpoOn, a APYroil BHIOUPAIOT M3 BOXOPOJA,
AJIKUITBHBIX U TETEPOANKMIIbHBIX TPYIII, HEOOs3aTeIbHO 3aMELIEHHBIX C TIOMOLIBI0 RY;

onuH u3 R u R¥ mpencrasnsier coboii BOmopon, a APyroil BeIOMPAIOT M3 BOIOPOJA,

AJKUJIbHBIX U F'E€TCPOATKUIIbHBIX T'PYIIII, HE00s13aTEIBLHO 3aMCIICHHBIX C ITIOMOIIBIO RI,
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KOJNbLO A BbIOMparOT K3 5-10 4IEHHBIX LUKIIOAJKWJIBHBIX, FE€TEPOLMKIOANKIIIBHBIX U
reTepoapuibHbIX TPYMI, HPU 3TOM TPYIIbI SBISAIOTCA HE3aMEIIEHHbIMU WJIM 3aMELIEHbl C
MOMOLIBIO OHOU rpynnbl W

W BBIOMPAIOT U3 BOAOPOJA, TAJIOT€Ha, LUAHOTPYII, AJKMJIbHBIX TPYIII, AJIKHI3(PHUPHBIX
IpynM, LUUKIOAJKUJIBbHBIX, T€T€POLIUKIOANKUIBHBIX, APHJIBHBIX U T'€T€pOApPUIIbHBIX TPYMI, MpU
5TOM IPYMIIbI SBJISIOTCS HE3aMELIEHHbIMU MU 3aMELLE€HbI C TOMOLIBIO, 110 MEHbLIEH Mepe, OHON
rpymmsl Rl, koTopast MoskeT ObITh OMHHAKOBOM WITH Pa3IMYHOM;, U

R! He3aBHCHMO BBHIOMPAIOT U3 BOAOPOIA, rajioreHa, nuaHorpymn, aMmuaneix rpyrr, Ci-Cg
ankmnpHblx  rpymn,  C-Cg ankmwmadupHBIX  Tpynnm U TPUPTOPMETHIIBHBIX U
TpUPTOPMETHIIPUPHBIX TPYIIL.

13. Xumuueckasi CTpyKTypa 0 BApUaHTy OCyLIeCTBIeHus 12, rae:

V npencrasiser coboit CRIRE

X npeacrasisier coboii N;

R3 npencrasnsier codoli BOTOPOX;

onua u3 RP u RC mpencrasnsier coboii BOXOPOX, a APYrodl BHIOMPArOT U3 BOAOPOIA,
LIUAHOTPY I U AJIKUJIbHBIX TPy,

onud u3 RY u R® mpexncrasnsier coboii BOXOPON, a APYrodl BHIOMPAIOT U3 BOAOPOIA,
LIUAHOTPYII U AJIKUJIBbHBIX TPy,

onua u3 Rf u R& mpencraensier coGoit BOOOpON, a APYroil BLIOMPAIOT U3 BOXOPOIA,
LIUAHOTPYIII U aJKHJIbHBIX TPYTII, MK, B KAYECTBE BAPHAHTA, OHU 00pa3yrOT KapOOHWI;

onvd u3 R u Rl mpencrasnsier coboii BOOOpon, a APYrodl BHIOMPAIOT M3 BOXOPOIA,
LUAHOTPYIII U aJIKUJIBHBIX TPYIIIT; U

onvH u3 R u R¥ mpencrasnsier coboii BOOopon, a APyrodl BBIOMPAIOT M3 BOXOPOJA,
L{UAHOTPYIII U aJIKUJIBHBIX TPYIIIL.

14. Kommno3uuus, comeprkalias, no MEHbLIEH Mepe, OJHY XUMUYECKYK CTPYKTypy IO
JFOOOMy OJHOMY U3 BapUaHTOB oOcyllecTBieHus 1-13 M, 1O MeHbIIedl Mepe, OIHO
BCIIOMOTI'aTeJIbHOE BELIECTBO.

15. Cnoco6 narnduposanus akruBHOCTH USP30 y MiIeKONUTAIOIIEro, HY KIAKMIErocs B
5TOM, BKJIIOHYAKOMMKA BBeAeHHE 3((PEKTHUBHOrO KOJNMYECTBA, IO MEHBLICH Mepe, ONHOM
XUMHYECKOW CTPYKTYphl MO JHOOOMYy OJHOMY HW3 BapHaHTOB oOCyllecTBieHHs 1-13 wm
KOMITO3HUIIMH 110 BAPUAHTY OCYILECTBJICHUs 14 MIEKONMUTAIOLIEMY, HY KIAIOLIEMYCsl B 3TOM.

16. Coenunenue ¢popmysl (I):

h
RN
K v\
ONBLIO _
iy L-N  X-Z pe
Y
R: N RY
R® R®\
N (IF)
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WK ero papMareBTHUECKH MPUeMIIEMasi COJIb, TAe

V Boibupatot u3 xumudeckoii cesizu, C(0) u CRIRE;

X Beiouparot 3 N u CRX;

Y Boibuparot u3 xumudeckoit cesizu, C(0) u CRIRK,

Z soibuparot u3 C(0) u CRIRK;

L nmpencrasmnsier coboii -(CH,),-;

n npezacrasisieT codoit 0, 1, 2 v 3,

r7ie Kakaoe METUIEHOBOE 3BeHO B L HeoOs3aTeNbHO 3aMEeEHO ¢ MOMOIIBI OJTHOTO MU
nByx C;-Cg ankuios, u

r7e, eCiiu n TMpencrasisieT co0oit 2 wim 3, TO TOrna OAHO METHJIEHOBOE 3BEHO B L
HeoOs13aTesIbHO 3aMEHEHO Ha reTepoaToM, BRIOPaHHBIN M3 a30Ta, KUCIOPOIa U CEPHI,

B KaxxnoM ciaydae R?, RP, RS R4, Re¢, R, R& RE, RL R, RK 1 RX He3aBUCHMO BBHIOUPAOT 3
BOzOpoaa, rasoreHa, -OR, -NR;,, -CN, -SR, nHeobs3arenvHo 3amernernHoro C;-Cq anudarnueckoro
coenuHeHus, HeoOs3areapbHO 3amemneHHOro C;3-Cg UMKIOANKuMia WIM  HEeOoOsI3aTeTbHO
3aMELIEHHOTO 3-6 YICHHOTO reTePOLMKIINIA, COepsKaliero ot 1 10 3 rerepoaTOMOB, BBIOPaHHBIX
U3 a30Ta, KUCIOPO/a U Cephl,

v RP u R, wnm R u Re, wm Rf u R8 yym RP u RL mm Ri u RE, nam ux xomOuHanmo
OOBEMUHSIOT C aTOMOM YIJiepoAa, K KOTOPOMY OHM MPUCOEOHHEHbI, C OOpa3oBaHHEM
HeoOsi3aTenbHO  3amerieHHOro C3-Cg IUKJIOANKHIA WIH HEeoOsS3aTENbHO 3aMEINeHHOro 3-6
YJIEHHOTO TeTepPOLUKIINIA, Ccoaepikamero oT 1 1o 3 rerepoaroMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOJIA U CEPBI;

rae HeoOs3aTeNnbHO 3aMerneHHas rpynma R2, Rb, R, R4 Re, Rf Rg RM Ri Ri) Rk u R¥
MOKET OBITh 3aMeLIeHa C TIOMOLIBIO OMHOro uiu 6osee R1;

kojbiio A BeiOuparoT w3 C;3-C;3 nwmknmoankwna, 3-13 4JIEHHOrO TeTEPOLUKIIMIIA,
comepskauuii oT 1 10 3 reTepoaToMOB, BRIOPAHHBIX M3 a30Ta, KUCJIOpoaa u cepsl, ¢penmna, Cyg
apuna 1 5-10 4jeHHOro rerepoapuia, coaepkamero ot 1 10 3 rerepoaToMoB, BHIOPAHHBIX W3
a30Ta, KUCJIOPOIa U Cephl,

r7e KoJblio A HeoOs13aTeIbHO 3aMEIIEHO ¢ MMOMOIIBIO OJHOr0 uiu 6ojee W,

kakapii W He3aBucMMO BbIOMparoT u3 rajoreHa, okco, -OR, -OC(O)R’, -NR,,
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,,
HeoOs3atenbHO  3amemeHHoro  C-Cq  anmdaTuueckoro  COeqUHEHUs, HeoOs3aTebHO
3amemeHHoro  C3;-Cyp HUKIIOANKWIa, HeoO0s3aTeabHO  3aMelleHHoro 3-10  4jeHHOro
reTepOLHKIIMIA, COAepKamero ot 1 10 3 reTepoaToMOB, BEIOPAHHBIX U3 a30Ta, KHCJIOPOJA U CEPHI,
HeoOs3aTeNIbHO 3aMeNIeHHOT 0 (eHuIa, HeoOs3aTeTbHO 3amerneHHoro Co apria u HeoOs13aTeTbHO
3aMeIeHHoro 5-10 4ieHHOro rerepoapuiia, Conepikamero ot 1 10 3 rerepoaTtoMoB, BRIOPAHHBIX
U3 a30Ta, KUCJIOPO/A U CEPHI,

r7e HeoOsI3aTeIbHO 3aMeleHHas rpynmna W MokeT ObITh 3aMeleHa ¢ MOMOIIBI0 OJHOTO
unn 6onee R

kaxabii R! HezaBucumo BbIOMparoT u3 okco, rajorena, -OR, -OC(O)R’, -NR,, -
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,, C;-C¢
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amuarmaeckoro coemuHenus, C,-Cq ramoreHamudarmueckoro coenuHeHus, -(CH;)u,(Cs-
Couuxnoankui), -(CH,)y(3-10 uneHHBIH reTepOLUKINII, coaepamuii ot 1 10 3 reTepoaToMoB,
BBIOpaHHBIX U3 a30Ta, kuciopona u cepbl), -(CH,)y(benmn), -(CHy)m(Croapun) u -(CH,)p(5-10
YIEHHBIH reTepoapuil, coaeprkamuii ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCJIOPOA U
cepbl);

kb R He3aBucumo BeiOuparoT u3 Bopopoaa, C-Cg anudaruueckoro coequnenns, C,-
Cs ranorenanmudarnueckoro coemuHenus, Cs;-Cq LukIoankmia, 3-0 YWIEHHOTO TeTepOLUKIINIA,
comepskamiero ot 1 10 3 rerepoaroMoB, BRIOPAHHBIX U3 a30Ta, KHCIOPOAa U cephl, heHmna u 5-6
YJICHHOTO reTepoapuiia, coaepskamero ot 1 10 3 rerepoaToMOB, BBIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cepbl;

kakapii R’ HesaBucumo BeiOuparoT u3 Ci-Cq amudarudeckoro coenunenusi, C;-Cg
raoreHamudarmaeckoro coenunenusi, Cs;-Cq muknoankmwia, 3-0 UYJIEHHOrO TeTEpOLUKIINIA,
comepskamiero ot 1 10 3 rerepoaroMoB, BBIOPAHHBIX U3 a30Ta, KHCIOPOAa U cephl, heHmna u 5-6
YJIEHHOTO TeTepoapuiia, Coaepaiiero ot 1 1o 3 retepoaroMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAa
U Cepbl; U

KaXKIbII M HEe3aBUCUMO npescTaBisiet codoit 0, 1 mm 2.

17. CoenuHeHue 1o BapuaHTy OCYyINECTBJIeHUs 16, rae

Y Boibupatot u3 C(O) u CRIRK,

n npencrasisieT codoit 0, 1 umm 2,

r7ie KakJ10e METHJIEHOBOE 3B€HO B L HeoOs13aTeIbHO 3aMelneHo ¢ moMoIibio ogHoro Ci-Cg
aJKuIa, 1

r7Ie, €CJIU N peAcTaBisieT coboit 2, TO TOr/Ia OHO METHIICHOBOE 3B€HO B L HE0Os13aTeIbHO
3aMEHEHO Ha KUCJIOPO,

B KaxaoM ciaydae R2 RP R, R4, Re, Rf Re, R, R, Ri) Rk u R¥ He3aBHMCUMO BBIOMPAIOT U3
Bogopona, rajoreHa u C;-Cgq ankuna,

kojbiio A BeiOuparoT w3 C;3-C;p uwmkmoankwna, 3-10 4YJIEHHOrO TeTEPOIUKIIMIIA,
comepxatero ot 1 1o 3 rerepoaToMOB, BEIOPAHHBIX M3 a30Ta, KUCJIOPOna U cepsbl, ¢peHmna u 5-10
YJIEHHOTO reTepoapuiia, coaepskamiero ot 1 10 3 retepoaTOMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cepbl,

r7ie KoJblio A HeoOs3aTeIbHO 3aMEIIEHO ¢ MOMOIIBIO OJHOIro uiu 6ojee W,

Kakabid W He3aBHCHMO BBIOMPArOT u3 rajioreHa, -OR, -CN, Heo0s13aTeIbHO 3aMeIEHHOTO
C,-C¢ ankuna, HeoOs13aTeNbHO 3aMeleHHOro C;3-C g LUKI0ANKUIA, HEOOSI3aTEIbHO 3aMEILIEHHOTO
3-10 4neHHOrO reTepoLMKIIIIIA, conepskamero ot 1 1o 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta,
KHCJIOPOJIa U Cepbl, HeOOs3aTeIbHO 3aMeIeHHOTo (PeHMIa U HeoOs3aTeNTbHO 3aMelleHHOro 5-10
YJICHHOTO reTepoapuiia, coaepskamiero ot 1 10 3 retepoaToMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cepbl,

r7e HeoOsI3aTeIbHO 3aMeleHHas rpynmna W MokeT ObITh 3aMeleHa ¢ MOMOIIBI0 OJHOTO
unn 6onee R

kaxabiid Rl HezaBrcumo BeIOMparoT u3 rajorena, -OR, -CN, -NO,, C;-C;4 ankuna, C;-Cq

raoreHaskmwia, -(CH,)u(Cs-Ciouukmnoankmn), -(CH,),(3-10  dneHHBIH  reTepOLUKIIIL,
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cogepxamuii or 1 g0 3 rerepoaToMoB, BBIOPaHHBIX W3 a30Ta, KUCJIOPOJAa U CEphl) U -
(CH;)m(Coapun);

kaxabii R HezaBucumo BeidOuparoT u3 Bonopona, C,-Cg ankuna, C,-Cg rajoreHankmna u
benuna; u

KaXXIIbI M HE3aBUCUMO TpeacTaBisieT codboi 0 wm 1.

18. CoenuHeHue no BapuaHTy ocyluecTsiaeHus 16 unu 17, rae

Y soibupator u3z C(O) u CRIRK,

n npezacrasisieT codoii 0

R? Be1OuparoT u3 Bonopona, ranoreHa u C,-Cq ankunia;

RP R¢, R4, Re, Rf Re, RE Ri Ri, RK u R* kaabiii mpencrasisieT co00i BOOOPOX,

Konblo A mpezcraBisier coboit 5-10 uneHHsIN rerepoapui, copepkammid ot 1 nmo 3
reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOPOJA U CEPBI,

r7ie KOJbIo A HE00sA3aTeNbHO 3aMEIIEHO C IOMOIIBIO OJHOTO Min Oonee W,

Kaxaplii W He3aBHCUMO BBIOMPAIOT M3 rajoreHa, HeobOszatenbHO 3amerneHHOro Ci-Cg
aJKuja, HeoOs13aTeabHO 3amelrneHHOro Cs-Cyy HUKI0aNKIIa, HE00s3aTeNbHO 3aMeeHHOro 3-10
YIEHHOTO TeTEePOLMKIIIIA, cofepramero or 1 1o 3 rerepoaTroMoB, BBIOPAaHHBIX W3 a30Ta,
KHCIJIOPOZA U CepPbl, M HEOOs3aTeNIbHO 3aMeLeHHOTO (peHma,

rae HeoOs3aTesbHO 3aMeleHHas rpynna W MoxeT ObITh 3aMelleHa ¢ TOMOLIBIO OHOTO
unu 6onee R,

kaxaeii Rl wesaBucumo Beibuparor usz ranorena, -OR, -CN, -(CH,)yn(3-10 uneHHbIii
reTepOLMKIII, CoaepKamuii oT 1 10 3 rerepoaToMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOJA U CEPbI)
1 -(CHy)(Ceapumn),

Kaxblid R mpencrasnsier coboit GpeHm; u

Kbl M MpeacTaBisieT codoit 1.

19. Coenunenue o mr0O0My OJJHOMY M3 BApHAHTOB OCyIlecTBiIeHus 16-18, rae

V Beibupatot u3z C(0) u CRRE;

X npeacrasisiet coboi N;

Y mpencrasisier coboit C(O);

n npezacraiseT codoii 0

R? mpencrassier coboit BOgopon;

RP, R¢, R4, Re, Rf, Re, R Ri) Ri, RK u R* kaskaplii mpencrasisieT co0oil BOOOPOX,

KOJIBLIO A TpencTaBisieT coOOil S-uneHHBI rerepoapwi, coxepxamuii ot 1 go 3
reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOPOA U CEPBI,

r7ie KOJIbIo A He0OsS3aTeNbHO 3aMEIIEHO C MTOMOIIBIO OHOTO Mk Oosee W,

Kakabpli W HE3aBHCHMO BBIOMPAIOT M3 TrajioreHa, Heobs3atenbHO 3amerneHHoro Ci-Cg
ankuia, HeoOs13aTenbHO 3aMeleHHOro C;3-Cig HUKIIOAIKIIA, Heo0s3aTENbHO 3aMEeIeHHOro 3-10
YJIEHHOTO TeTePOLMKIINIA, coaepikamero oT | 1o 3 rerepoaroMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOJZIa U Cepbl, U HEOOsI3aTeIbHO 3aMeIeHHOTo (peHma,

rze HeoOs3aTeNbHO 3aMeIeHHbIN rpynna W MOKeT ObITh 3aMeleHa ¢ IOMOIIBIO OJJHOTO

unn 6onee R
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kakbiii Rl HesaBrucumo BeibuparoT u3 rajorena, -OR, -CN u -(CH,),(benun);

Kax/plid R npencrasnsier coboii peHm;, u

KaXIbI m MpeacTaBisieT codoit 1.

20. CoenmHeHue 1o JIOOOMY ODHOMY W3 BApHAHTOB OCyIIecTBiIeHHss 16-19, rae

coenuHeHue nmeet Gpopmyiy (I°-a):

KOJI;LIO L— N/—\N ‘>
A\

N (1r-a)

WY ero (papMaLeBTHUECKU IpuemiieMast CoJlb.
21. CoenuHenue mno moOOMy OIHOMY U3 BapUAHTOB oOcyliecTBieHus 16-18, rae

coenunenue nmeeT Gopmyny (I’-b):

RX
Koneuo —
N

O R? \
N
N (1/-p)

Wi ero (hapMaleBTHYECKU pruemieMast CoJib.
22. CoepuHeHue 1o Jg0OOMYy OIHOMY U3 BAapUAHTOB oOcCyllecTBieHus 16-19, roe

coenuHenue umeet dpopmyiny (I’-¢):

—\ 0O
Kombuol | _N N‘%
AR
R? N\
W
N (1r-¢)

WM ero (papMaLeBTHIECKU pruemMiieMast CoJib.
23. CoepmHeHue 1o aOOOMYy OZHOMY U3 BAapUAHTOB oOcyliecTBieHus 16-19, roe
coenuHenue umeet dpopmyy (I'-d):

Konenio L—N N
A

O R? N
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WK ero (PapMaleBTHIECKU pHUemMiieMast CoJlb.

24. CoepuHeHue 1o mr0OOMy OZHOMY U3 BAapUAHTOB oOcyliecTBieHus 16-19, roe

(o)
Konesuo L—N N
VAN
A\

N (1r-e)

coenuHeHue nmeet dpopmyiy (I'-e):

WM ero (papMaLeBTHUECKU puemiieMast CoJlb.
25. Coepunenue 1no moOOMy OIHOMY U3 BapUaHTOB oOcyliecTBieHus 16-18, rae

coenuHenue nmeet popmyiy (I'-f):

RX
Konsuo _
R2 N

A\

N (17-5)

Wi ero (hapMaleBTHUECKU pruemieMast CoJib.
26. CoepuHenue 1o Ja0OOMYy OIHOMY HW3 BAapUAHTOB oOcCyliecTBieHus 16-18, rae

coenuHenue umeet dpopmyny (I’-g):

Konwsiio

(I"-g)

WM ero (papMaLeBTHIECKU pruemMiieMast COJlb.
27. CoepnHeHue 1o arOOOMYy OIHOMY H3 BAapUAHTOB oOcyliecTBieHus 16-18, roe

coenuHenue umeet dpopmyiy (I’-h):
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Koneinio
A L - RX
N

R? N

A\

N (17-n

WM ero (papMaLeBTHUECKU puemiieMast CoJlb.

28. CoenuHeHue no JOOOMy OJHOMY M3 BapHaHTOB ocyuiecTBieHus 16-27, rme L
BoiOuparot u3 -(CH;)o-, -CH,-, -CH,CH,-, -CH,CH(CH3)- u -CH,CH(CH3)O-.

29. Coenunenne mno moO0OMy OFHOMY M3 BapHUaHTOB OCyllecTBIeHUs 16-28, rme n
npencrasisier codoii 0.

30. CoenuHeHne 1o JOOOMy OJHOMY M3 BapHAHTOB OCylleCcTBiIeHUs 16-29, rne

coenuHenue nmeet hopmyny (II7):

N (117}

WM ero (hapMaleBTUIECKU pruemMiieMast CoJib.
31. Coenunenne no a000My OTHOMY M3 BapHaHTOB ocyuiectieHus 16-19 u 28-30, rue

coenuHeHue umeet dpopmyny (II'-a):

oz
VN
A

N (117-a)

WM ero (papMaLeBTHIECKH prUemMiieMast COJlb.
32. Coenunenne 1o Jr000My OTHOMY M3 BapHaHTOB ocyuiectsieHus 16-18 u 28-30, rue

coenuHenue nmeet dpopmyiy (II-b):
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RX
Koneuo N
A
O R? N
AN

N (117 1)

WM ero (papMaLeBTHUECKU puemMiieMast CoJlb.
33. Coenunenue o m000My OZHOMY M3 BapHaHTOB ocyuiecTieHus 16-18 u 28-30, rne

coenuHenue nmeet dpopmyy (II'-c):

A
N

N (117 -¢)

Wi ero (hapMaleBTHUECKU puemiieMast CoJib.
34. Coenunenue mno Jr0O00My OTHOMY M3 BapHaHTOB ocyuiecTBieHus 16-19 u 28-30, rue

coenunenue umeet popmyiy (II'-d):

0

Kome1io) N N 4@
A
W

N (1177-4)

WM ero (papMaleBTHIECKU pruemMiieMast CoJib.
35. Coenunenne o 000My OTHOMY M3 BapHAaHTOB ocyuiectBieHus 16-19 u 28-30, rue

coenuHenue umeet dpopmyny (II'-e):

Ko:;suo N/_<N‘§
A

N (177-¢)

WM ero (papMaleBTHIECKU prUeMIieMast COJlb.
36. Coenunenne 1o Jr000My OTHOMY M3 BapHaHTOB ocyuiectieHus 16-18 u 28-30, rue

coenuHenue nmeet dpopmyny (I-f):



104

Konesuo
A N

N (117 -f)

WM ero (papMaLeBTHIECKU pUemMiieMast CoJlb.
37. Coenunenue no m000My OZHOMY M3 BapHaHTOB ocyuiecTieHus 16-18 u 28-30, rne

coenuHenue nmeet dpopmyiy (II'-g):

Koneuo

(II"-g)

Wi ero (hapMaleBTHUECKU pruemMiieMast CoJib.
38. Coenunenue mno 000My OTHOMY M3 BapHaHTOB ocyuiecTBieHus 16-18 u 28-30, rne

coenuaenue umeet popmyay (II'-h):

Konesuo
A

N (117-n)

WU ero (papMaLeBTUIECKU pruemMiieMast CoJlb.

39. CoenuHeHue 1o JIOOOMY OTHOMY W3 BapHaHTOB ocyiuectsieHus 16, 17, u 20-38, rae
koJb10 A BeIOUparoT u3 C;3-C;y umuknoankuna, 3-10 4IeHHOrO reTepolHKIINIa, COIepPIKaIIero OT
1 mo 3 rerepoaToMoB, BBIOpAaHHBIX M3 a30Ta, KUCiopona U cepbl, peHmna u 5-10 uneHHOTrO
rerepoapuia, cogepamero ot 1 10 3 rerepoaroMoB, BEIOPAHHBIX U3 a30Ta, KHUCIOPOAA U CEpHl,
r7ie KOJbIo A HE0OS3aTeNbHO 3aMEIIeHO C IOMOIIBIO OTHOTO Mk Oonee W.

40. CoenuHeHue 1o JIOOOMY OTHOMY W3 BapHaHTOB ocymecTBieHus 16-18 u 20-39, ruoe
KOJbLO A mpencrtaBisieT coOoff HeoOsS3aTeNbHO 3aMEINeHHBIH 5-0 YJIeHHBbIH TIeTepoapu,

comepxamuii ot 1 10 3 rerepoaToMOB, BEIOPAHHBIX M3 a30Ta, KHUCIOPOAA U CEPBL
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41. CoenuHeHue 1o JIIOOOMY OJJHOMY M3 BapHAHTOB OCymecTBieHus 16-40, rae Koibio A
npeAcTaBisieT OO0l HeoOsM3aTeNbHO 3aMeIeHHbII S-UJIEHHBIN reTepoapuil, coaepskamuii ot 1 1o
3 rerepoaTOMOB, BEIOPAHHBIX M3 a30Ta, KUCJIOPOAA U CEPBI.

42. CoenuHeHue 110 JIIOOOMY OJJHOMY M3 BApHAHTOB OCyIIeCTBiIeHus 16-41, rae koibio A
NPEACTABISIET COOO0M HEOOsI3aTeNbHO 3aMEIEHHBIN THA30JIWIT WIIA TTHPA30JIHIL

43. CoenmHeHue 1o JIOOOMY OZHOMY W3 BApHAHTOB OCYyINeCTBIeHHs 10-42, rthe

coennHeHne nmeet popmyiy (I1I):

wiu ero (hapMaleBTHUECKU TpuemieMast CoJib.
44. CoenuHeHue 1o JFOOOMY OJHOMY M3 BapHAaHTOB OcyInecTBieHus 16-19, 28-31 u 39-
43, roe coequnenue nmeet popmyny (I1I-a):

N/
Wzt >N N
=

WK ero papMaleBTHUECKH MPUeMIIEMAsi COJTb.
45. CoenuHeHue 1o JrOOOMY OJJHOMY U3 BAPUAHTOB ocyInecTBieHus: 16-19, 21, 28-31, 32

u 39-43, rne coenunenue umeet Ghopmyty (III-b):

N
w7 S\%N
OR? N

A\

N (1111

Rx

WK ero papMaleBTHUECKH MPUeMIIeMasi COJIb.
46. CoenuHeHue 1o JFOOOMY OJJHOMY U3 BAPUAHTOB ocyinecTeienHus: 16-18, 22, 28-31, 33

u 39-43, rne coenunenue nmeet popmyty (I1I-c):
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WM ero (papMaLeBTHUECKU puemiieMast CoJlb.
47. CoenuHeHue 1o moOOMy OIHOMY U3 BAapUAHTOB OCyLIeCTBIeHHs 16-42, rae

coenuHeHue nmeet dpopmyiy (IV):

HN-N, 'wjﬁ—v
Re

d
(W).2 Ra N R
RP R°
N (TV)
WM ero (papManeBTHYeCKH preMieMast CoJlb.

48. CoenuHeHue no Jr0O00OMy OTHOMY M3 BapUAHTOB ocyInecTsieHus 16-20, 28-31, 39-42

u 47, rne coenunenue umeet popmyay (IV-a):

HN-No ™/
>N N

WK ero papMareBTHYECKH MPUeMIIeMasi COJIb.
49. CoenuHeHue 1o JIIOOOMY OJJHOMY K3 BapUAHTOB ocyuiecTBienus 16-19, 21, 28-30, 32,
39-42 u 47, rne coenuHenue umeet Gpopmyny (IV-b):

N R"
HN- N

N

(W)y2 O R® “—N

A\

N 1y

WM ero (papMaleBTHIECKU pruemMiieMast CoJlb.
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50. CoenunHenue mo Jr0OOMy OTHOMY M3 BAPUAHTOB OcyIuecTBieHus: 16-18, 22, 28-30, 33,

39-42 u 47, rne coenunenue umeet Gpopmyy (IV-c):

-N 7\ o
HN\N N

(ﬁ \QQ—N

win ero papMareBTHUECKH pUeMiieMasi COJIb.

51. CoenuaeHue o JrOOOMY OTHOMY U3 BapHaHTOB ocyuiecTBienus: 16-18, 30, 43 u 47,
rrae V mpencrasisier cOO0M XMMUYECKYIO CBSI3b.

52. CoenuHeHue no JrOOMy OTHOMY U3 BapHaHTOB ocyuiecTBienus: 16-19, 30, 43 u 47,
rae V npencrasinsier codoit C(O).

53. CoenuHenue mo JOOOMY OJHOMY M3 BapHaHTOB ocyuiectieHus 16-19, 30, 43 u 47,
rae V npexcrasisier coboit CRIRE.

54. CoenuHenue 1o moOOMy OHOMY M3 BapHaHTOB ocyiuectiaeHus 16-19, 30, 43 u 47,
rae X npencrasisier codoi N.

55. CoenunHenue mo JOOOMY OJHOMY M3 BapHaHTOB ocyuiectieHus 16-19, 30, 43 u 47,
rae X mpeacrasisier codoit R

56. CoenuHeHue 1o JIOOOMY OIHOMY M3 BapHaHTOB ocyinectienus 16, 30, 43 u 47, rue
Y npexacrasisieT COOOH XUMUYECKYIO CBSI3b.

57. CoenuHeHue 1o JrOOOMY OTHOMY U3 BapMAaHTOB ocyuiecTBienus 16-19, 30, 43 u 47,
rae Y npexacrasisier coboit C(O).

58. CoenuneHue mo JrOOOMY OTHOMY U3 BapHAaHTOB ocyuiectBienus 16-18, 30, 43 u 47,
rae Y npencrasisier coboii CRIRK,

59. CoenuneHue mo JrOOOMY OTHOMY U3 BapHAaHTOB ocyuiecTBienus: 16-18, 30, 43 u 47,
rne Z npexacrasisier coboii C(O).

60. CoequHeHue 1o JIIOOOMY OTHOMY M3 BapHAHTOB ocymecTBieHus 16-18, 30, 43 u 47,
rae Z npexcrasnsier coboit CRIRK,

61. Coenqunenue o Jr0OOMy OJHOMY M3 BapUAHTOB ocyliecTBieHus 16, 17, 28-30, 39-43,
47 u 51-60, roe B kaxaom ciaydae R2, RP, Re R4 Re Rf Re R Ri Ri, Rk u R* He3aBuCHMO
BBIOMpAIOT U3 Bogopoxa, ranorena u C,-Cgq ankuna.

62. CoenuHenne 1o Jr000My OTHOMY M3 BapHaHTOB ocyuiectsieHus 16-18 u 20-61, rae
R? BeiOHparoT U3 Bonopona, ranorexHa u C,-Cq ankuna.

63. CoenuHeHue 1o JIIOOOMY OJHOMY M3 BApUAHTOB OCYIIECTBIIEHUS 16-62, T1ie B KaXKIIOM
cnyuae RP, R¢, R9, Re, Rf, Re, R Ri, Ri, R¥ u R* kaxapiii mpencrasisier coG0i BOIOPOI.

64. CoenuHenune mo 10OOMy OFHOMY M3 BapHaHTOB ocyuliecTBieHus 1-63, rme R?

NPEACTaBIsIET COOOH BOJOPO.
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65. CoenquHenue 1o JrOOOMY OTHOMY M3 BapHUAHTOB ocynecTBieHus 16, 17 u 20-64, rae
Kakabpiii W He3aBHCHMO BbIOUparoT U3 rajorena, -OR, -CN, Heobsi3aTenbHO 3amerneHHoro C-Cg
ankmia, Heobs3arenpHO 3aMerneHHoro Cs-Cyg IUKIIoanKuiIa, Heo0sA3aTeNbHO 3aMeleHHoro 3-10
YJIEHHOTO T'eTePOLMKIINIIA, COoaepikamero oT | 1o 3 rerepoaroMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOJIa U Cepbl, HeOOs13aTeIbHO 3aMeIeHHOTo (PeHMIa U HeoOs3aTeNIbHO 3aMelIeHHOro 5-10
YJIEHHOTO TeTepoapuiia, Coaep Kamiero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAa
U CEpPBL.

66. CoequHenne no JIOOOMY OTHOMY U3 BapUAHTOB OCYIIECTBIIEHUs 16-05, rue KaxbIid
W He3aBUCHMO BBIOMpArOT U3 TrajoreHa, HeoOs3atenpHO 3amemneHHoro C-Cg ankuna,
HeoOsi3aTenbHO 3amerneHHoro C;-Cyg IuKIoankuiaa, HeoOs3aTeabHO 3amerlieHHoro 3-10
YJIEHHOTO TeTePOLUKIINIA, coaepkamero oT | 1o 3 rerepoaroMoB, BBIOPaHHBIX W3 a30Ta,
KHCJIOPOJia U Cepbl, U HEOOSI3aTENbHO 3aMEIEHHOr0 (peHmIa.

67. CoeauHenue no JIOOOMY OTHOMY U3 BapUAHTOB OCYIIECTBIEHUs 16-66, rue KaxIblii
W HeszaBucumo BbiOuparoT u3 ranoreHa, C,-Cq ankuna, Cs;-Cg mukioankuia, He0Os3aTETbHO
3aMEIEHHOTO 5-0 YIEHHOTO IeTePOLMKIINIIA, COAEPIKAIIero oT 1 10 3 reTepoaTOMOB, BEIOPAHHBIX
U3 a30Ta, KUCIOPOAA U Cepbl, 1 He0Os3aTeNbHO 3aMEeIIeHHOTo (heHma.

68. CoenuHeHue 1o JIOOOMY OJHOMY M3 BapHAHTOB OCYLIECTBICHUs 16-67, rae Kaxblii
W He3aBHCHMO BBIOMpAIOT M3 XJIOpa, TPET-OyTWia, LHKJIOTeKCWIa, 2-OeH3MINMUNEepUINHIIIA,
¢denmna, 3-unanodenunna, 3-xnopdenunna, 2-penokcudennna u 3-(azeTuans- 1 -unmernn)dennna.

69. CoenuHeHue mo JIIOOOMY OJHOMY M3 BapUaHTOB ocyluecTBieHus 16, 17 u 20-68, rae
kaxaeii R! HesaBucumo BwuiOMpator u3 ramoreHa, -OR, -CN, -NO,, C;-C4 anxuna, C-Cg
ranoreHaskmwia, -(CHp)n(Cs-Cyg umkmoankwmn), -(CH,)yu(3-10 dneHHBIM TreTepOLUKIII,
comgepxamuii or 1 10 3 rerepoaToMOB, BBIOPAHHBIX W3 a30Ta, KUCJIOPOJA U CEphbl) U -
(CHy)m(berm).

70. Coenunenue o Jr0O00My OTHOMY M3 BapHAaHTOB ocyuiecTieHus 16-18 u 20-69, rue
kaxbiii R! HesaBucumo BbiGuparoT us ranorena, -OR, -CN, -(CH,),(3-6 uneHHbI re TepOLUKIIIIL,
comgepxamuii or 1 g0 3 rerepoaToMOB, BBIOPaHHBIX W3 a30Ta, KUCJIOPONA U CEphbl) U -
(CHy)m(berm).

71. CoenqunHenue no JFIOOOMY OTHOMY U3 BapUAHTOB OCyIluecTBieHUs 16-70, rie KaxIbIi
R! mpexncrasmsier coboit HesaBucumo ranoreH, -OR, -CN u -(CHy)(benmn).

72. CoenuHeHHe 1O JIIOOOMY OJHOMY M3 BapHUaHTOB ocyluecTieHus 16, 17 u 20-71, rae
kakabiid R HezaBrcuMo BeIOUparoT u3 Bogopona, C;-Cq anmkuna u peHuna.

73. CoenquHeHue 1o JIOOOMY OTHOMY U3 BapUAHTOB OCYIIECTBIICHUsS 10-72, rme KaXIbIi
R nmpencrasnsier coboit penn.

74. Coepunenune nmo gr0O0OMy OJHOMY W3 BapHaHTOB ocyuecTBieHus: 16 u 20-73, rme
kaxabid R’ npencrasnsier codoit C,-Cg amku.

75. CoenuHeHue o JFOOOMY OTHOMY M3 BapUAHTOB ocynecTBieHus 16, 17 u 20-74, rae
Kbl m npencTasisieT codoit 0 mmm 1.

76. CoenuHeHue 110 JIIOOOMY OJHOMY M3 BapHAHTOB OCYLIECTBICHUs 16-75, rae Kaxabiid

m npencTasisieT coboit 1.
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77. CoenuHenne, BbIOpaHHOE M3 TaONMLBI B, niam ero ¢apmMaueBTHUECKH MpHEeMIIeMast
COJIb.

78. Coenunenwne, BbiOpaHHOe 13 TaOmuubl C, uian ero ¢papMaLeBTHUECKH MpHEeMIIeMast
COJIb.

79. dapmaneBTHUECKasi KOMITO3UIIUS, COAEpIKaIasi COSIUHEHUE 10 JII0OOMY OIHOMY U3
BAPUAHTOB OCYIIECTBJIIEHUS 16-78 wunm ero QapmManeBTUYeCKH MPHEMJIEMYI COJb, U
(bapMaLieBTHUECKH TPUEMIIEMBIH HOCUTEIIb.

80. Crioco6 nnrndbuposanust USP30 y uenoBeka, BKIIIOYAOIINN BBEIEHNUE COETUHEHNUS 110
TF0O0MYy OTHOMY M3 BapUAHTOB OCyInecTBIeHHs 16-78 umn ero apManeBTHIeCKH PUeMIIEeMON
COJIH, WIIH (papMaLIeBTHUECKOW KOMITIO3UIIUH 110 BAPHAHTY OCYyINECTBiIeHuUs 79.

81. Cnoco0 neueHus 3a0oneBaHMs, HAPYIICHUS WIH COCTOSIHMS, ACCOLMHUPOBAHHBIX C
USP30, Bxmouaroluii BBEACHHE NALMEHTY, HYXAKOLIEMyCsd B 3TOM, TepalneBTHYECKU
3((eKTUBHOrO KOJMUYECTBA COEIUHEHUS T10 JIFOOOMY OHOMY M3 BApPUAHTOB OCYINECTBJIEHUs 16-
78 wmu ero (apMaleBTUUECKH NMPHEMJIEMOW COJH, WIN (papMaleBTHYECKOH KOMITO3HMIUH IO
BApPHAHTY OCYILECTBJIEHUs 79.

82. Cmocob nedeHus: HeWPOAEreHEPATHMBHOTO WM HEBPOJOTHUYECKOTO 3a00JeBaHMS,
HapylLIeHWs WU COCTOSIHMs, BKJIFOYAKOLIUI BBEACHHE MALUEHTY, HYXKIAKOLIEMyCs B 3TOM,
TepaneBTH4eCK! 3(H(HEKTUBHOTO KOIUYECTBA COCAMHEHHs IO JIOOOMY OZHOMY M3 BAapHAHTOB
ocyuecTBieHus 16-78 winn ero papManeBTHUECKH MPUEMIIEMOH COJH, MM (hapMaLeBTHYECKOH
KOMITO3ULIMH 10 BAPUAHTY OCYLIECTBJIEHUs 79.

83. Cnoco0 sneuenust 3a00neBaHMsI, HAPYIICHUS WM COCTOSIHHS, ACCOLMHUPOBAHHBIX C
MUTOXOHIPHAIBHON TUC(YHKLIMEH, BKIFOYAIOLUI BBEICHHE ALIMEHTY, HYKIAIOIEMYCSl B TOM,
TepaneBTU4eCKN >(PPEKTUBHOIO KOIUYECTBA COCAUHEHHUS MO JFOOOMY OJHOMY W3 BapHAHTOB
ocywectBieHust 16-78 win ero gapmMarieBTUYECKH MPUEMIIEMOH COJH, WK (papMarieBTUIeCKON
KOMITO3ULIMH 10 BAPUAHTY OCYLIECTBJIEHUs 79.

84. Criocob mo modoMy OTHOMY U3 BapuaHTOB ocyuiecTBieHus 81-83, rae 3aboseBanue,
HapyILIEHHe WM COCTOSIHUE MpencTaBisieT codoit Oone3ns [TapkuHCOHA.

[0180] Hanee n3obpeTeHne NOMOIHUTEIBHO MPOUJLTIOCTPUPOBAHO MPUMEPAMU U CXEMaAMHU
CHHTE3a, HO TNPUBEICHHbIE B M300PETEHHWH KOHKPETHBIE METOIUKH HE CJIEAYeT TOJKOBATh B
Ka4eCcTBE OTPaHUYECHUN 00beMa M CYLIHOCTH 3TOro nzobperenus. Cienyer UMeTb B BHIY, YTO
IIpUMepbl MPUBEIEHbI TOJBKO IS WIUIFOCTPALIMU KOHKPETHBIX BapUaHTOB OCYLIECTBJIEHUS U
NPEATIONAraeTcs, YTO OHU He OrpaHUYMBAIOT 00beM m300peTerus. Kpome toro, cienyer nMeTsb B
BUY, YTO MOTYT CYLIECTBOBATh PA3JIMYHbIE IPYTHE BAPUAHTHI OCYIECTBICHHS, MOTU(PUKAINH U
UX 3KBUBAJEHTHI, KOTOPbIE MOTYT OBITh MpPEIIOKEHBI CIIEHUANINCTAMUA B JaHHOH obnactu Oe3

OTKJIOHEHUsS] OT CYIIHOCTH HACTOSIIEro n3obpereHus w/mnu obbema mnpuiaraeMoil (hopMyJibl

U300peTeHUsI.
IMPUMEPBI
CokpatieHHbIe YCIOBHbIE 0003HAYEHUS
AMphos-Pd [4-(nuTper-OyTundochuno)-N,N-numernnanunna-2-(2’-

G3 amuaOOnpenmn)|namnaausa(ll) merancynbdoHar
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BGG Obauii y-rinolOynuH

Boc Tper-OyTunokcukapOoHuI

CbzCl 6ensunxaopdopmuar

0 XUMUAYECKUHA CIBUT

DCM OUXJIOPMETaH

DIEA N,N-aunsonponuisTuiaMius

DIPEA N,N-aunsonponuisTuiaMus

DMF N,N-numeTundpopmamuz

DMSO OUMETHIICY Ib(OKCHI

'H sAMP IIPOTOHHBIN SIIEPHBI MATHUTHBINA PE30HAHC

HATU 2-(3H-[1,2,3]tpuazono[4,5-b | mupunun-3-mn)-1,1,3,3-

TeTpaMeTUIN30ypoHus rexkcaproppocdar

HPLC BbICOKO3( (heKTUBHAS JKUAKOCTHAs XpomaTorpadus

I'u repu

LCMS JKUAKOCTHAsI XpOMAaTOMAaCC-CIIEKTPOMETPHS

NMP N-MeTui-2-nuppoiauioH

rt KOMHAaTHas TeMIeparypa

RT BpEMsl Y Iep>KUBAHMUS

TFA TpudropykcycHast Kuciora

XPhos-Pd (2-mumukrorekcwidochuno-2°,4°,6’-rpunsonpommi-1,1°-
3G oudenmn)[2-(2’-amuno-1,1’ -6udenwn)|-namnaaus(Il) metancynbpoHat

IMpumep A. Onwmcanue Ouoxummdeckoro anamm3a Ubiquitin-Rhodamine 110 pmns
onpenenenus: akrusHocTH USP30

[0181] Ananu3 mpoBOOMIM B KOHEYHOM oObeMe 6 MKk B Oydepe Mg aHamu3a,
cogepxatem 20 MM Tris-HCI (pH 8,0, (1M pactsop Tris-HCI pH 8,0; Corning 46-031-CM)), 1
MM GSH (L-raytatuon BocctaHoBleHHbIH, Sigma-Aldrich, G4251-100G), 0,03% BGG ( 0,22
MKM, ordunsrpoBanHbld, Sigma, G7516-25G) u 0,01% Triton X-100 (Sigma, T9284-10L).
IIpenBapuTenbHO pacmpeAessiii  HAHOJUTPOBBIE KoauuecTBa  10-TOYEUHBIX  3-KPATHBIX
nocienosatebHbIx pasBeneHuil B JIMCO B 1536 amanutuueckmx muaHmerax (Corning, #
3724BC) nns co3maHus KOHEYHOH MCHIBITYEMOW KOHLEHTpaumu oT 25 MkM mo 1,3 HM, or
MaKCUMAaJIbHONW O MHHHUMAJIbHOHW JT03bI, COOTBETCTBEHHO. ONTHMU3HPOBAIN KOHLEHTPALUIO U
NPOIOJKUTEIBPHOCTh MHKYOAIMH C LIEbI0 JOCTIKEHUS] MAKCUMAJIBHOTO OTHOLIEHHSI CUTHANA K
(OHY TpPH COXpPaHEHUH YCJIOBHH HAYaJlbHON CKOPOCTH NpPU (PUKCHPOBAHHON KOHLEHTPALUU
cyocrpara (<< Km). Koneunass xoHumeHntpamusi (pepmeHTta (peKOMOWHAHTHBIA Ye€IOBEYECKUI
USP30, Boston Biochem, Ne mo karanory E-582) B ananmuse coctaensiia 0,4 HM. Koneunas
koHeHtpanus cyoctpara (Ub-Rh110; Ubiquitin-Rhodamine 110, UbiQ-126) cocrassina 25 HM.
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B ananuTnueckue miaHmersl 700aBisIN 3 MKI 2X QepMeHTa (MpenBapUTEIbHO OTMEUEHHbIE
COeTMHEHUEM ), TIPEABAPUTEIILHO HHKYyOHpoBanmu B TedueHue 30 MUHYT U 3aTeM obpabaThiBain C
noMoIeko 3 Mk 2x cyOctpara. CUUTHIBAIM BETUUUHBI (HIIyOPECICHLUH JIYHOK TUIAHIIETOB Ha
ianmeT-puaepax Envision (Perkin Elmer) nmu PheraSTAR (BMG) (Bo30y»xnenue npu 485 HM
U ucnyckaHue npu 535 HM) S5 pa3 B TeueHue 11 MHMHYT, M yrojx HakJoHa rpaduaeckoi
3aBHUCHMOCTH, MTOJTyY€HHBIH MTPU 3TOM CUUTBIBAHUN KMHETHUKH, UCTIOIB30BAJIH JIJIsI HOPMAJIU3ALUH
NEPBUYHBIX JAHHBIX.

[0182] Mnst Bcex ¢QopmaroB aHaiM3a, NAaHHbIE NPEACTABISUIA B BHIE MPOLICHTA
MHTUOMPOBAHUS MO CPABHEHUIO C KOHTPOJIbHBIMU JIyHKaMH Ha OCHOBE CJIEAYIOIIETrO YPaBHEHHUS:
% wunruouposanus=1 - ((FLU - AveLow)/ (AveHigh - AveLow)), rne FLU=u3mepennas
bayopecuenyss, AvelLow=cpenssist (uyopecLeHIHs] B OTCYTCTBUU (EPMEHTHOIO KOHTPOJIS
(n=32), u AveHigh=cpennss ¢ayopecuenuuss ¢ DMSO kontrponem (n=32). Benuuunsr ICs,
onpeaensnn nyTeM annpOKCUMAaLUU KpUBOM c MOMOMIBIO CTaHIapTHOTO
YeThIPEXNapaMeTPUIECKOr0  QJIrOPUTMA JIOTHCTUYECKOH  amnmpoOKCUMAlMM, BXOJSINEro B
nporpammHubii maker Activity Base: IDBS XE Designer Model205. JlanHbie mopOuparoTcs ¢
UCTIONb30BaHueM ajropurma JlesenOepra-MapkBapaTa.

[0183] TIlpu mnposemenun Ouoxumuyeckoro anamusza USP30, wupentudumuponanu
coeauHenus, uMmerouue BenuuuHy ICso<10 MxM (B HekOTOpBIX BapHaHTax OCYLIECTBJIEHM,
UeHTU(UIMPOBAIN COeqNHeHHs, nMeromue BenuauHy 1Cso<S5 MHKpPOMOJb, ¥ B HEKOTOPBIX
BapHAHTAX OCYILIECTBICHHs, WACHTH(GHUUpOBAIM coeauHeHusi, umeromue Benuuuny [Cso<l
MUKPOMOJIb, UCTIOJIB3YsI aHAJIU3 B TipuMepe A).

[0184] J[laHHble 1O AKTUBHOCTH COENMHEHUN 1O HACTOSIIEMY W300pPETEHHUI0 B
ounoxumuueckom ananuze USP30 B Buzae Bennuunbl ICsg (nuana3on BenuunH [Csg) mpencTaBieHbl
B Tabnune D Huke creayomumM o0pa3oMm:

"-": HeakTuBHOE, "+": > 10 MKM u < 25 MxM, "++": > 1 MxM u < 10 MM, "+++": > 0,1
MKM u < 1 MM, "++++": < 0,1 MxM.

Tabauua D.
Howmep
USP30
coenuH Crpyxkrypa XUMHUYECKOE Ha3BaHUE -
50
CHUA

(S)-8-(5-tmKnorekcunTHa30I-2-

N i ! i1)-9-oxkcookraruapo-2H-
1-18 % Q@ : ’ S

nupas3uHo[ 1,2-a]nupasun-2-

nijT

//

e
C

KapOOHHUTPHIT

(R)-8-(5-mknorexcui-Tua3on-2-

R N\ % /@O nn)-9-okcookraruapo-2H- s

k/ nupas3uHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI
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1-28

*(S)-8-(5-(Tper-OyTmn)-4-
XJIOPTHA30J1-2-1J1)-9-
okcooktarunpo-2H-nupaszunol 1,2-

anmupa3uH-2-KapOOHUTPHI

T+

I-2R

*(R)-8-(5-(tpet-OyTin)-4-
XJIOPTHA30J-2-11)-9-
okcookraruapo-2H-nupasuno[ 1,2-

a]nmupa3uH-2-KapOOHHUTPHI

T+

1-3S

(S)-8-(4-xm0p-5-
LIUKJIOT€KCUIITHA30I-2-11)-9-
okcookTaruapo-2H-nupasuno[ 1,2-

a]nupasuH-2-KapOOHUTPHI

-+

I-3R

(R)-8-(4-xmop-5-
LIUKJIOT€KCUITHA30JI-2-1I1)-9-
okcookraruapo-2H-mupasuno[ 1,2-

a]nupasuH-2-kapOOHUTPHI

e

1-4R

(R)-8-(5-(3-umanodenu)-
MUPUMHIUH-2-11)-9-
okcookTaruapo-2H-mupazuno[ 1,2-

anupa3uH-2-KapOOHUTPHI

++

1-4S

(S)-8-(5-(3-unanopenmn)-
NUPUMHIUH-2-HJT)-9-
okcookTraruapo-2H-mupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHIT

o

I-5R

(R)-8-(5-(3-xnopdenmn)-
NHPUMHIUH-2-11)-9-
okcooktarunpo-2H-nmupaszuno| 1,2-

a|nupa3uH-2-KapOOHUTPHI

o

1-5S

(S)-8-(5-(3-xnoppennn)-
MUPUMUTUH-2-1T)-9-
okcooktarunpo-2H-nupaszuno| 1,2-

a|nupa3uH-2-KapOOHUTPHI

o
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I-6R

(R)-8-(5-(3-mmanodenni)-Tuazon-
2-un)-9-okcookrarugpo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHHUTPHI

T+

1-6S

(S)-8-(5-(3-umanod eHm)-Tua3ol-
2-n)-9-okcookraruapo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHUTPUI

T+

I-7R

(R)-8-(5-(3-xnopdenn)-Trazon-2-
wi)-9-okcookrarunpo-2H-
nupas3uHo[ 1,2-a]nupasun-2-

KapOOHUTPHII

-+

1-7S

(S)-8-(5-(3-xnopdenun)-ruazon-2-
un)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHII

e

I-1IR

(R)-8-(5-(3-xnopdenmn)-
U30KCa30J1-3-1J1)-9-
okcookTaruapo-2H-mupazuno[ 1,2-

anupa3uH-2-KapOOHUTPHI

1-11S

(S)-8-(5-(3-xnopdennn)-
U30KCa30J1-3-1J1)-9-
okcookTraruapo-2H-mupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHIT

12S,R

(4aS,8aR)-7-(5-
LIUKJIOT€KCUIITHA30JI-2-11)-8-
OKCOOKTaruzpo-2,7-HapTHpUAUH-

2(1H)-xapOoHUTpHII

o

1-128,S

(4aS,8aS)-7-(5-
LIUKJIOT€KCUIITHA30JI-2-11)-8-
OKCOOKTaruapo-2,7-sadrupunus-

2(1H)-xapOoruTpHI

o
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12R.R

g

(4aR,8aR)-7-(5-
LIUKJIOT€KCUIITHA30JI-2-11)-8-
OKCOOKTaruzpo-2,7-HapTHpUANH-

2(1H)-xapOoHUTpHIT

F++

1-14S

*(S)-9-okco-8-(5-penmwnrrazon-2-
wn)-oktaruapo-2H-nmupasuno[ 1,2-

a|nmupa3uH-2-KapOOHHUTPHI

+++

1-14R

*(R)-9-0kco-8-(5-pennnrrazon-2-
wn)-oktaruapo-2H-nmupasuno[ 1,2-

anupa3uH-2-KapOOHHUTPHI

-+

3-1S

(S)-8-(5-uMKIOreKCUN-THA30I-2-
uin)-4-okcookraruapo-2H-
nupa3uHo[ 1,2-a]nupa3un-2-

KapOOHUTPHII

e

3-1R

(R)-8-(5-uknorekcuin-Tua3on-2-
wi)-4-okcookrarunpo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHIT

e

(R)-8-(5-(Tpet-OyTn)-THaz0n-2-
wi)-9-okcookrarunpo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHII

++

4-1S,R

T

(4aS,8aR)-7-(5-
LIKJIOT€KCUITHA30JI-2-1T)-
OKTarunpo-2,7-HapTHPUIHUH-

2(1H)-xapOoHUTpHIT

o

4-1R,S

(4aR,8aS)-7-(5-
LIUKJIOT€KCUITHA30JI-2- T )-
OKTarunpo-2,7-HapTHPUIUH-

2(1H)-xkapOorUTpHI

o

5-1R,R

(3aR,7aR)-2-(5-
LIUKJIOT€KCUIITHA30JI-2-11)-3 -
okcookTtarunpo-SH-nupponol3,4-

c|mupunuH-5-kapOOHUTPII
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5-1S8,S

(3a8S,7aS)-2-(5-
LIUKJIOT€KCUIITHA30JI-2-11)-3 -
okcooktaruapo-SH-nupporno[3,4-

c|mupunuH-5-kapOOHUTPII

++

5-2R,R

(3aR,7aR)-2-(5-(3-unano-
(beHm) MMPUMUINH-2-1T)-
oktarunpo-SH-nupponol[3,4-

cmupunuH-5-kapOOHUTPII

5-28,S

(3aS,7aS)-2-(5-(3-umano-
(beHnn) MUpUMUINH-2-1T)-
oktaruapo-SH-nuppono|3,4-

c]nmupuanH-5-kapOOHUTPHI

6-1R

(R)-8-(5-(Tper-OyTmn)-4-
XJIOPTHA30JI-2-11)-6,9-
IUOKCOOKTaruapo-2H-

nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHI

e

6-1S

(S)-8-(5-(Tper-6yTin)-4-
XJIOPTHA30JI-2-1J1)-6,9-
IUOKCOOKTaruapo-2H-

nupa3uHo| 1,2-a]mupazun-2-

KapOOHUTPHII

-

1-1138S

*(S)-9-oxco-8-(5-(2-
(heHokcupeHnT)THA30-2-
wi)okrarunapo-2H-nmupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHI

ot

I-113R

*(R)-9-0kco-8-(5-(2-
(b eHokcudpeHmT)THA30-2-
wi)okrarunapo-2H-nupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHI

o+
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I-114R

(R)-9-0okco-8-(5-(2-
¢denokcudenmn)-1H-mupazon-3-
wi)okrarunapo-2H-nmupasuno[ 1,2-

anupa3uH-2-KapOOHHUTPHI

+++

1-114S

(S)-9-oxco-8-(5-(2-
¢denokcudennn)-1H-mupaszon-3-
wi)okrarunpo-2H-nupasuno[ 1,2-

a]nmupa3uH-2-KapOOHHUTPHI

+++

I-115R

(R)-8-(5-(3-(azeTunun-1-
wiMeTw)peHu ) Tuazon-2-mn)-9-
okcookraruapo-2H-mpasuno[ 1,2-

a]nupasuH-2-kapOOHUTPHI

e

1-115S

(S)-8-(5-(3-(azerunun-1-

WIMeTHI )P eHMIT ) THA30J1-2-1J1)-9-

0 okcookraruapo-2H-nmpasuno[1,2-

a|nupa3uH-2-KapOOHUTPHIT

—t

I-116R

(R)-8-(5-(tper-OyTmn)-4-
XJIOPTHA30JI-2-11)-9a-PTOp-9-
okcookTaruapo-2H-mupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHIT

++

1-116S

(S)-8-(5-(Tper-OyTmn)-4-
XJIOPTHA30JI-2-11)-9a-pTOp-9-
okcookraruapo-2H-mupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHI

o

I-117R

(R)-8-(5-imkmorekcunruason-2-

o} N
/\PL D\Q 11)-9a-MeTHI-9-0KCOOKTaruzipo-
N N g

2H-nupas3uHo[ 1,2-a]-nupasun-2-

KapOOHHUTPHIT

o+
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1-1178

_ o] N \
T s | 111)-9a-MeTHJI-9-0KCOOKTAarHApO-
\N/\%l\N /Q\Q

(S)-8-(5-umKkIOreKCHNTHA3O-2-

2H-nupas3uHo[ 1,2-a]-nupasun-2-

KapOOHHUTPHI

++

118R,S

1-nn)-Trazon-2-mn)-9-
okcookTaruapo-2H-nupasuno[ 1,2-

anmupa3uH-2-KkapOOHHUTPHI

(R)-8-(5-((S)-2-0en3unnunepuans-

T+

118R,R

(R)-8-(5-((R)-2-
OeH3uInunepuIuH- 1 -1i)-THa3071-
2-nn)-9-okcookraruapo-2H-
nupasuHo[ 1,2-a]nupasun-2-

KapOOHUTPHII

e

118S,S

(S)-8-(5-((S)-2-0en3unnunepuanH-
1-um)-THazon-2-um)-9-
okcookraruapo-2H-mupazuno[ 1,2-

anupa3uH-2-KapOOHHUTPHIT

et

118SR

(S)-8-(5-((R)-2-6eH3umnmurne puauH-
1-mn)-Trazon-2-mn)-9-
okcookTaruapo-2H-mupasuno[ 1,2-

a|nupa3uH-2-KapOOHUTPHIT

ot

Cudres CoenUHEHUS

IIpomexyTouHOE

coenquHeHue B’-1
HadTupunuH-2(1H)-kapOokcunara

. Cunre3 Tper-OyTHII-8-0KCOOKTArUAPO-2,7-
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1) TMSCH,CN, n-Buli

zaTeM
(o) 1) NaBH,, EtOH STHACATULUUIAT N= H
eto oOCwRT | B 0T eo
2) EtzN, MeSQ,ClI (o] NBoc 2 CsF, MeCN, RT
(o) NBoc or 0 °C zoRT OH NBoc
Hz
Pd/C
HMKene Penesn
H HaN
NH3, MeOH H
AN * -«—————— EtO
CH3CN
© NBoc O H NBoc

[0185] 3ammimeHHBIH reTepoLUKINUecknii kapOamaT (Takoil kak Boc-3ammimeHHOe
NPOMU3BOJIHOE NHIIEPUANHKapOaMaTa) TMOABEPrajd PEeakUUH BOCCTAHOBIECHHS KapOOHHMIIBHOM
IPYIIBl B KOJIBLEBYIO IBOWHYIO CBsi3b C IOMOINBIO THAPUAA METajula, 3aTeM A00aBILsUIH
OCHOBaHHE, TaKOEe KaK TPHATHJIAMHH, ¥ METAHCYJIb(QOHUIXIOPU. 3aTeM KOJIBLEBYIO JBOHHYIO
CBsI3b  (DYHKLMOHAJIU3HPOBAIM, HCIONB3Ys PETHOCENIeKTHBHBIH  PEareHT, TakoW  Kak
TPUMETWICHINIALIETOHUTPUJI, C TIIOMOINBI0 METAJJIMUYECKOr0 peareHTra, Takoro Kak H-
OyTHJUTMTHI, 3aT€M MPOBOAMIM JAecuiaminpoBaHue B npucytctsuu CsF. Hurpunbhyro rpymmy
BOCCTAHABJIMBAJIH IO AMUHA, HATIPUMED, MTyTeM FHIAPUPOBAHUS B IPUCYTCTBHUH NAJUIAIUs Ha yIJe
u Hukens Penes. KonbLio 3akpbIBajiy C MOMOIIBIO aMMHUAaKa U METaHOJA B AllETOHUTPUIIE C
NoJiydeHHeM  BOC-3aLIUINEHHOr0  OKCOOKTaruapo-2,7-HagTupunuHa  (TIPOMEKYTOYHOTO
coenuHeHust B’-1) B Bume cMecu 1MacTepeorn3OMeEpPOB.

IMpomexxyTounoe coeamHenne B’-2. Cunre3 Tper-OyTHi-9-okco-rekcarunpo-1H-

rmpa:ano[ 1,2-a]nmupasun-2(6H)-kapbokcunara

O\//\ .Boc O 0 0.0
[ H /\/ﬂ CF5CO5H NH
N _— ~~_~NH2

]\W O NaBH(OAQ)s \)N Boc  cH.Cl N
CICH,CH.Cl  gogM HN__ CF3COH

NHa, MeOH
CH3CN

8] o

HNJJ\K\N’BOG & HN)J\(\NH
Na,COs

k/ N \) ookcas-H,0 k/ N \)

Cramus 1. 1-Tper-Oytun-3-meTrin-4-(2-(TpeT-0y TOKCHKapOOHMIAMUHO )3 THIT ) TUTTEPa3UH-
1,3-nukapbokcunar
[0186] PactBop Ttper-OyTun(2-okcoatmn)kapbamara (4,89 1, 30,7 mmomb) B 1,2-

muxiopstane (50 wmu) pobGaenmsimm k- pactBopy  1-(Tper-OyThin)-3-merwnmnumnepasus-1,3-
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nukapOokcunara (5 r, 20,5 mmone) B 1,2-nuxnopatane (25 mun). PactBop mepememuBanu mnpu
25°C B atmocdepe a3ora B TeueHue 30 munyT. J{obaBsum Tpranerokcubopruapua Hatpus (8,69
r, 41,0 MMOJIB), U TTONTyUeHHYIO cMech nepeMernnBain npu 25°C B Teyenue 15 yacos. Peakuuio
OCTaHaBJIMBAJIHU IMyTeM fobasneHust Boas! (50 mur) mpu 25°C. [TonyueHHY 0 CMECh SKCTParupoBan
nuxjopmeraHoMm (3x50 wur). OObenwHEHHbIE OPTaHUYECKHE CJIOM TPOMBIBATH COJIEBBIM
pactBopoMm (50 mur), cymmiu Haa Oe3BONHBIM Cyjab(paTOM HATPHUsi, W TBEPIbIE BEIIECTBA
or¢unbTpoBbIBaNIM.  DPHUIBTPAT KOHLEHTPUPOBATM 1oJ BakyyMoM. OCTarok OYHIIAIN
xpoMarorpadueit Ha cunukarene (3moupys cMmecbro 1:1 sTmnanerar/merponieliHbiii 3Gup) ¢
nojydeHueM 1-tper-OyTui-3-metun-4-(2-(Tper-0y TokcukapOOHMIAMHHO )3T ) TUIIEpa3HH- 1,3 -
nukapOokcuar B Buzne xenroro macia (5,1 r, 64%). LCMS (ES, m/z): 388 [M+H]".

Cranus 2. Merun-1-(2-amuHOs THIT)TUNIepa3uH-2-kapookcunar 2,2, 2-tpudropaerat

[0187] Tpudropykcycnyto kucnoty (10 mir) 1obaBianm Mo KarwsiM K OXJIKAEHHOMY 10
0°C pactBopy 1-Tper-OyTHin-3-metun-4-(2-(Tper-0y TOkCHKapOOHUIAMHHO )3T )TUIIepa3uH- 1,3 -
nukapookcunara (5,1 r, 13,1 mmonb) B npuxiopmerane (30 wui). PeakumoHHBIN pacTBOp
nepememuBanu mpu 25°C B TedueHue 6 4yacoB. PeaKIMOHHYIO CMeCh KOHLIEHTPHPOBAIH IOJ
BAKYyMOM c MIOJIy YEHUEM MeTHJI- 1 -(2-aMUHOA T )TUTIepa3uH-2-kapOokcunar-2,2,2-
tpudTopauerara (4,5 r). LCMS (ES, m/z): 188 [M+H]".

Cranus 3. I'ekcarunpo-2H-nupasuno| 1,2-a|nupasun-1(6H)-on

[0188] Ammmak B Meranone (7 N, 20 wmu) mobGaBmsuin K pacTBOpy MeTHi-1-(2-
aMHUHOATUJI)ITUTIepa3uH-2-kapookcuiar 2,2, 2-tpudroparnerata (4,5 r) B aueronutpuie (20 mi), u
pactBop mnepememuBanu npu 25°C B teueHue | waca. IlomyueHHyI0 peakIMOHHYIO CMeCh
KOHLIEHTPHUPOBAJIM IOJ BaKyyMOM C MojiydeHueM rekcaruapo-2H-nupasunoll,2-ajnupasus-
1(6H)-ona (3,7 r). LCMS (ES, m/z): 156 [M+H]".

Cragus 4. Tper-0yTun-9-okco-rexcaruapo-1 H-nupasuno[ 1,2-a]-nupasun-2(6H)-
KapOOKCHIaT

[0189] Hutper-OyTunaukapboHat (6,25 r, 28,7 MMOJIb) TOOABSIIH K CMECH I€KCArHaAPO-
2H-nupasuno[ 1,2-a]mupasun-1(6H)-ona (3,7 1, 23,9 MMOJIb) U HACBIIIIEHHOTO BOAHOTO PacTBOpPA
kapOoHata Hatpus (40 mu) B quokcane (60 mut). PeakiimoHHYIO cMech nepemerimBanu rnpu 25°C
B TeueHue 14 gaco. [TonydeHHyro cmech paszbasisuin Bomoid (30 M), U MOJYYEHHYIO CMECh
SKCTparupoBaiu auxyjopMeTanoM (3x60 mur). OObenuHeHHbIE OPraHMYECKUE CIIOU MPOMBIBAJIH
coneBbIM pactBopoM (3x30 mut), cymmau Han Oe3BONHBIM CyJib)AaTOM HATPHUS, U TBEPAbIE
BEIIEeCTBA OTPMIBTPOBBIBATH. PHIBTPAT KOHLIEHTPUPOBAIHN MO BaKyyMoM. OCTaTOK OYHINAIN
xpoMartorpadueit Ha curkarese (3JFOUpPYs cMechio 1:15 MeTaHON/ TUXJIOpMETaH) ¢ MOy YeHHEM
Tper-OyTri-9-okco-rekcaruapo- | H-mupasuno[ 1,2-aJnupasun-2(6H)-kapOokcunata B BHAE
senroro TBepaoro Bemectsa (1,9 r, 30%). 'H-AMP (DMSO-dg, 400 MI'1y) 6 (m.x.): 7,78 (yu.c,
1H), 4,28-4,22 (m, 1H), 3,87-3,81 (M, 1H), 3,28-3,24 (m, 1H), 3,08-3,06 (m, 1H), 2,87-2,80 (M,
3H), 2,60-2,56 (m, 1H), 2,44-2.33 (m, 2H), 2,11-2,07 (M, 1H), 1,41 (c, 9H). LCMS (ESI, m/z): 256
[M+H]".
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IMpumep 1-1.  Cunre3  (S)-8-(5-umkmorexcmntuaszoin-2-uin)-9-okcorekcarunpo-1H-
nupasuHo[ 1,2-a]nupasun-2(6H)-kapborutpuna u  (R)-8-(5-mmknorekcunruazon-2-mn)-9-okco-

rekcarunpo- 1 H-mupasuno-[ 1,2-a]nupasun-2(6H)-kapObonurpuna
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Cranus 1. 2-bpom-5-1mxiorekcun-1,3-tuazon

CF3CO,H
CH,Cl

[0190] Cwmecb S-uumkiorekcui-l1,3-tuazon-2-amuna (600 wmr, 3,29 MMmonb), Tpet-
Oytunmautpuna (0,390 mu, 3,83 mmonb) u 6pomuna meau(Il) (1,47 r, 6,58 MMOJTb) B aLIETOHUTPHIIE
(4 wmu) mepeMemMBajM B TEYEHHWE 3 YACOB MPH KOMHATHOW TemImeparype. Peakiuro
OCTaHaBJMBAIU mNyTeM noOaBieHusi Bonbl (6 wut). IlonmydeHHYHO CMeChb SKCTparupoBasivd
stunaneratoM (3x 15 mir). OObeIMHEHHbIE OPTraHUYECKHE CIION MTPOMBIBAJIH COJIEBBIM PACTBOPOM
(15 mu), cymmnu Hax Oe3BOIHBIM CyJbGATOM HATpUsi, GUIBTPOBAIN M KOHLEHTPUPOBAIU TPU
MOHIKEHHOM fAaBjieHnd. OCTaTOK OYHINANMA KOJIOHOYHOM Xpomarorpadueil Ha CUJIHKarese
(amoupys cmeckro 10/1 meTponeiinblil 3¢up/3TUIALETAT) C TTONYyYeHUEM 2-OpOM-S5-IIMKIOTeKCHII-
1,3-trazona (200 mr, 22%) B Buae ceerio-xkenroro macia. LCMS (ES, m/z): 246, 248 [M+H]".

Cramgus 2. Tper-Oytun-8-(5-mknorekcui-1,3-tuazon-2-mn)-9-okcookraruapo-1 H-
[1,4]nuazunHo[ 1,2-a]nmupa3uH-2-kapOokcunat

[0191] Cmeck 2-6pom-5S-tmkinorekcui- 1,3-trazona (200 mr, 0.816 MMoe), TpeT-Oy THII-9-
okcooktarunpo-1H-[ 1,4 nuazuno[ 1,2-a]nupasun-2-kapookcunara (B’-2, 250 mr, 0,979 mmonsb),
kapbonara wmesus (532 wmr, 1,63 wmMmonb) M agaykTa  MeTaHCYJb(poHATO(2-
munukiorekcmipochuno-2',4',6'-rpunsonpomnmi- 1, 1'-6udennn)(2'-amuno- 1, 1'-Oud enrn-2-mn)-
nawtanusi(ll) ¢ muxnopmeranom (68,7 mr, 0,082 Mmonb) B nuokcane (6 Mi1) mepeMelnBaiid B
teuenue 36 wacoB npu 120°C u 3aTem oxjaknaiu A0 KOMHATHOM TemrepaTypsl. [lonyudeHnnyto
CMeChb KOHLICHTPHPOBAJH MOJ BakyyMoM. OCTaTOK OYMINAIN KOJOHOYHOW XpoMaTorpadueil Ha
cunkarene (3monpyst cMecero 1/1 merponeitHblil 3¢pup/sTUnaneTar) ¢ moJy4eHueM TpeT-0y THII-
8-(5-umknorexcuin-1,3-Trazon-2-un)-9-okcookrarunpo-1H-[ 1,4 nnasuno[ 1,2-a|nupasun-2-
kapbokcunata (70,0 mr, 20%) B Buae skenroro TBepmoro semecrsa. LCMS (ES, m/z): 421
[M+H]".



121

[0192] Tper-6yTmn-9-okcookraruapo-1H-[1,4]ana3unHo[ 1,2-a]-mupasua-2-kapOOKCHIaT
MOJKET OBbITh MPHOOPETeH Y PUPM-TIPOU3BOAHTENECH WIIH MOXKET OBITh CHHTE3UPOBAH, HAIIPUMED,
B COOTBETCTBUU C METOAMKOMN B mpumMepe 1-1B’ Huxke.

Cranus 3. 2-(5-Huxnorekcu-1,3-tuazon-2-un)-okrarunpo- | H-[ 1,4 nuaszuso[ 1,2-
a]mupasus-1-oHa TpudTOpanerar

[0193] PactBop Tper-OyTuin-8-(S-umknorekcun-1,3-Tuazon-2-mn)-9-okcookraruapo-1H-
[1,4]mnasuno[1,2-a]nupasun-2-kapbokcunara (70,0 mr, 0,167 mmonb) u TpUPTOPYKCYCHOMH
kucnotsl (0,8 mut, 10,1 Mmonb) B quxjiopMeraHe (4 MiI) IepeMelInBaii B TEUEHHE 2 YacoB NPU
KOMHATHOM Temniepatype. IlomydeHHbli pacTBOpP KOHLEHTPHPOBAJIH IIPU NOHI)KEHHOM JIaBJICHUN
c MOy YeHUEM 2-(5-umknorekcui-1,3-tuazon-2-un)-okrarunpo- | H-[ 1,4 nuazuno[ 1,2-
aJnupasus-1-ona Tpugdropanerara (71,0 Mr, HEOUHINEHHOrO) B BUAE CBETJIO-JKENTOrO MAaclia.
LCMS (ES, m/z): 321 [M+H]".

Cragus 4. 8-(5-LHuknorekcui-1,3-tuazon-2-mn)-9-okco-okraruapo-1H-[ 1,4 anasuno[ 1,2-
a]nupasuH-2-kapOOHUTPIIT

[0194] Cwmecp 2-(5-umknorekcui-1,3-tuazon-2-un)-okrarunpo-1H-[1,4]nuazuno[1,2-
a]nupasun-1-ona tpudpTopauerarta (40,0 mr, 0,096 mmonb), bukapbonara Hatpus (105 mr, 1,25
MMmoJib) U nuanorenOpomuna (13,2 mr, 0,125 mmonb) B N,N-gumerundopmamune (2 mi)
NepeMelInBaIl B TeUeHUe 1 yaca npu KOMHATHOM Temnepartype. Peakiuro ocTaHaBIMBaIU IyTEM
nobasnenus cmecu Boga/nen mpu 0°C. TlonyueHHY0 CMeCh SKCTparupoBaIu 3THinaneraToM (3x15
mi1). OObeTMHEHHbIE OPTaHMYECKHE CJION TPOMBIBAIIN COJIEBBIM PacTBOPOM (20 Mut), Cymimm Hax
0e3BOHBIM CyJIb(hATOM HATpHsI, PHIBTPOBAIN U KOHLEHTPUPOBAIIU NP MOHUKEHHOM JIaBJICHHUH.
Heouunmenneiii nponykr (35,0 mr) ountmanu npenaparuHoit HPLC (kononka: XBridge Shield
RP18 OBD, 5 mm, 19x150 mm; nmoaBwkHas ¢asa A: Boxa (comepskamast 0,05% OukapOoHara
amMmonusi), u B: aneronutpun (ot 46% no 60% B Teuenue 7 MuHyT), pacxox: 20 mi/MuH,
nerekrop: 220/254 um) ¢ monyueHueMm 8-(S-mukiorekcui-1,3-Tuazon-2-mi)-9-oKkCOOKTaruapo-
1H-[1,4]mua3uno[ 1,2-a]mupasun-2-kapoouurpmwna (12,0 wmr, 4%) B Bume Oeloro TBEPIOro
Bemiecrea. LCMS (ES, m/z): 346 [M+H]".

Cramusa 5. (S)-8-(5-Lluknorekcuiaruason-2-mi)-9-okco-rekcaruapo- | H-nupasuno[ 1,2-
aJmupazun-2(6H)-kapoonutpun u (R)-8-(S-umkiorekcunruaszon-2-mi)-9-okco-rekcaruapo-1H-
nupasuHo[ 1,2-a]-nupazus-2(6H)-kapOoHuTpun

[0195] 8-(5-muknorekcui-1,3-tuazon-2-mi)-9-okcookraruapo-1H-[ 1,4 anazuno[ 1,2-
almupazun-2-kapborurpmn (12,0 mr, 0,034 mmone) pasgensim MetonoMm xupanbHoi HPLC
(xononka: Chiralpak IA, 2 x 25 cM, 5 mm; noxBmkHas ¢asza A: meranon (conepsxkamuii 0,1%
OVSTWIAMUHA), U B: muxnopmeran (Boinepkka 70% B Tedenne 20 MUHYT); pacxon: 18 mi/mus,;
netrektop: 220/254 um; RT1: 7,121 mun u RT2: 12,341 MuH) ¢ nOIy4YeHUEM:

(S)-8-(5-umknorexkcunruazon-2-mn)-9-okco-rekcarupo- 1 H-mupasuno[ 1,2-a Jnupasun-
2(6H)-kapbonutpmwia (RT1: 7,121 mun) (3,60 mr, 30%) B Bune Oenoro TBepaoro emecrsa. 'H-
AMP (DMSO-dg, 400 MI'nn) 6 (m.11.) 7,29 (c, 1H), 4,22-4,19 (m, 1H), 3,84-3,80 (M, 1H), 3,78-3,73
(M, 1H), 3,40-3,32 (M, 1H), 3,18-3,10 (m, 4H), 2,95-2,92 (m, 1H), 2,84-2,71 (m, 2H), 2,43-2,38 (™,
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1H), 1,98-1,92 (m, 2H), 1,78-1,74 (M, 2H), 1,69-1,66 (m, 1H), 1,43-1,34 (m, 4H), 1,27-1,98 (m,
1H). AGcomnroTHast CTEpPEOXUMHUS IPUITUCAHA TIPOU3BOJIBHO.

u

(R)-8-(5-mknorekcunruason-2-mn)-9-okcorexkcaruapo- 1 H-nmupasunol[ 1,2-a|nupasus-
2(6H)-xapoonutpun (RT2: 12,341 mun) (3,10 mr, 26%) B BHme 0eJ0ro TBEpAOro BEINECTBA.
LCMS (ES, m/z):346 [M+H]+. 'H-SIMP (DMSO-ds, 400 MI')) & (m.1.) 7,29 (c, 1H), 4,22-4,19
(M, 1H), 3,84-3,80 (m, 1H), 3,78-3,73(m, 1H), 3,40-3,32 (m, 1H), 3,18-3,10 (M, 4H), 2,95-2,92 (m,
1H), 2,83-2,68 (M, 2H), 2,43-2,38 (M, 1H), 1,98-1,91 (m, 1H), 1,81-1,76 (m, 2H), 1,72-1,67 (m,
1H), 1,45-1,28 (m, 4H), 1,27-1,97 (M, 1H). AGcomoTHas CTEPEOXUMHUS IPUITHCAHA TIPOU3BOJIBHO.

ITpumep 1-12. Cunres (4aS,8aS)-7-(5-UuKIOreKCHATHA30I-2-1IT)-8-OKCOOKTAruapo-2,7-

HaTupunuH-2(1H)-kapbonurpuna.
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[0196] Boc-3amunenHslii okcookTarunpo-2,7-naprupunus (B’-1) mogsepranu peaximun
KpPOCC-COYETaHHusl € 2-OpOM-S-IIMKJIOTeKCHITHA30JIOM C MHCIOJNBb30BAHUEM METAJIIMYECKOrO
katanusaropa (Hanpumep, XPhos-Pd 3G). 3arem, 3amuTHyo rpynmny Boc yaansiim B mpucyTCTBUA
Tpu(TOPYKCYCHON KHUCIOTHI M 3aMEHsJIM Ha HUTPWIbHYIO Tpymmy B npucytctBuu BrCN u
ocHoBaHus (Hanpumep, NaHCO3).

IMpumep 2-1. Cunre3 (R)-8-(5-umknorekcuiaruazon-2-mn)-4,9-nuokcookrarunpo-2H-

nupasuHo[ 1,2-a]nupa3uH-2-kapOOHUTPHIIA.
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[0197] (R)-2-(((6enzunokcu)kapOOHNUIT)aMUHO)-3-((TpeT-Oy TOKCH-

KapOOHMJT)aMUHO )ITIPOMTAHOBAsT KUCJOTAa MOKET OBITh TOJBEPTHYTa PEAKLMH COYETaHHUs C 5S-
LIUKJIOT€KCUITHA30JI-2-aMHUHOM C UCTIOJIb30BAHUEM CTAHIAPTHOIO PEareHTa Peakiuu COYETAHUS
(ro ectb, HATU) u ocHoBanus (to ectb, DIEA) B moaxonsmem pactBoputene, u rpymnmna Boc
3aTeM MOXKET ObITh yaaseHa ¢ ucrnonb3oBanueM win TFA, nimn HCl, B monxozsimem pacTBOpuUTede.
[TonyueHHBIH aMHH MOKET OBITh IOABEPTHYT PEAKIIUH C METHII-2-OpOMaIeTaTOM, YTO MPUBOIUT
K OUKJIM3alMY B MHUIEPA3HHOHOBOE KOJBIO MpH yaaneHnu rpynnbl Cbz myTemM ruppupoBaHus.

[MunepasuHoH MOkeT OBITH 3aIMINEH ¢ TOMOINBID rpymnmbl Boc, u mnpoBeaeHune Owuc-
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ANKWINPOBAHMUS C TOMOINBIO COOTBETCTBYHOIIEro siekrpoduna (to ecth, 3TaH-1,2-
nunnbuc(rpudropMerancyib(oHaTa)) MO3BOIsIET 00pa3oBaTh OHIMKJINYECKYIO KOJBIIEBYIO
CTPYKTYypy. 3aTeM, 3aluTHas rpynna Boc mMoxker ObITh yganeHa W 3aMEeHeHa Ha HUTPHJIbHYIO
TpyIy.

IMpumep  3-1. Cunres  (S)-8-(5-umknorexcmntuaszon-2-mi)-4-okcookrarunpo-2H-

nupa3uHo[ 1,2-a|nupasuH-2-kapOoHUTPHUIIA.
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[0198] Tper-Oytun-(R)-(munepasun-2-unmermwin)kapdaMar 3aliUiiaJd C [TOMOLIBIO
rpymnbel Cbz B mpucyrctBum CbzCl. 3arem oOpa3oBeiBaiM OMLMKI B TNPUCYTCTBUH 2-
xJopaueruiaxjopuna, 3atem nodasnsin NaH. I'pynny Cbz ynansnu B npucytcreuu Hy u Pd/C,
3aTeM NPOBOAMIN peakuuio coderaHus byxBanbaa ¢ 2-OpOM-S-LIMKIOTE€KCHITHA30JIOM. 3aTeM,
3alUTHYIO rpynny Boc ynansnm B mpucyTCTBUHM TPU(PTOPYKCYCHOH KHUCIIOTBI, M ITOJYYEHHBIH
aMHMH (YHKIMOHAJIN3UPOBAIM C MOMOIIBIO HUTPWIbHOW rpymmsl B npucytctBun NaHCO; u
BrCN.

IMpumep 4-1. Cunres  (4aS,8aR)-7-(5-UMKIOTeKCHITHA30I-2-1T)-OKTaruapo-2,7-
HaTupunuH-2(1H)-kapbonurpuna u (4aR,8aS)-7-(5-UUKIOreKCHITHA30I-2-1JT1)OKTaruapo-2,7-

HadTupunuH-2(1H)-kapOonurpuna.
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[0199] 1,2,3,4-Terparunpo-2,7-Hap THPUINH MMOBEPTAIH PEAKLUU coueTanus byxsanbaa
¢ 2-O6pom-5-mukiorekcumituazoioM. [lojgydeHHOe COeqUHEHHe 3aTeM BOCCTAHABJIMBAIU B
npucytrcteun Hy u Pd(OH),. IlonyueHHslii aMuH 3aTeM (yHKIMOHAIU3UPOBAIN C MOMOIIBIO
HuTpuiabHON rpynmnsl B npucytctBud NaHCOs3; u BrCN ¢ nonyueHuem panemMuueckoi cMecH,

KOTOPYIO Pa3nesisiiv C MOJy4Y€HUEeM SHAHTHOMEPHO YUCTBIX MPOIYKTOB.
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ITIpumep 5-1. Cunres (3aR,7aR)-2-(5-umknorekcuntuaszon-2-mi)-3-oKkcookTaruapo-SH-

nupposio|3,4-c JnupuanH-S-KapOOHUTPHIIA.
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[0200] (3aR,7aR)-okraruapo-3H-nuppono[3,4-cnupuauH-3-0H 3aIIUIIAIN C TTOMOLIBIO

rpynnel Boc B mpucyrcrBuu (Boc);O u Na,COs;. Boc-3amuineHHblii MPOAYKT MOABEprain
peakLun KpocC-COueTaHusi ¢ 2-OpOM-5-LIMKIOreKCHJITHA30JIOM B TPUCYTCTBUH MEIHOTO
katanusatopa u K;POy4. 3aTem, 3alMTHYIO TPymny yAAISUIA B IPUCYTCTBHH TPUGTOPYKCYCHOM
KUCJIOTBI, U TOJYYEHHbIH aMUH (PyHKIMOHAJIM3UPOBAIN C TMOMOINBI HUTPHJIBHOH T'PYNIbI B
npucytctsur NaHCO; u BrCN.

IMpumep 5-2. Cunre3 (3a,7a)-2-(5-(3-umaHodeHwn)mupUMUINH-2-11)OKTaruapo-SH-
nupposo[3,4-cnupunun-S-kapOoHuTpHIa
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[0201] Tper-OyTtunokrarunpo-SH-muppono|3,4-c]nupunnH-5-kapOoKcHaaT nmoasepraiu
peaknuy 3amMerneHus: ¢ S-Opom-2-xnoprnupumuanHoM B npucytcteuu DIPEA. Tlony4enHbiid
MPOAYKT TOIBEPrajii pPeakUuuu Kpocc-coderanus: ¢ (3-uuaHodeHmT)O0OpOHOBON KHUCIOTOW B
npucytctBun  AMphos-Pd G3 u K;PO,. 3arem, rpynmy Boc ypmamsimm B mpucyTCTBUH
TPU(PTOPYKCYCHOM KHUCJIOTBI, W TOJYYEHHBIH aMUH (YyHKIHOHAIU3UPOBAIH C ITOMOIIBIO
HutpuibHOW rpynmbl B npucyrectBun NaHCO; u BrCN ¢ monyuenmem (3a,7a)-2-(5-(3-
LIHaHO(pEHWT ) TUPUMUANH-2-11)okTaruapo-SH-mmppono|[3,4-c|nupunus-5-kapOoHuTpria B
BUZIE PALIEMUYECKOHN CMECH. DHAHTHOMEPHI PAa3AEIsUTH METOJIOM XHPAJIBHOTO Pa3/IeIeHNUS.

IIpumep 1-119. Cunre3 2-(5-uukKiIoreKCUITHa30J-2-un)okTaruapo-SH-nupponol3,4-

c]mupunun-5-kapOboHUTpHIA.
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2) BrCN, NaHCO;

[0202] Tper-OyTunokrarunpo-SH-muppono[3,4-c|nupunus-S-kapOokcunaT MOXeT ObITh
HOABEPTHYT PEAKLUU KPOCC-COYETaHUs ¢ 2-OpOM-S-IIUKIOreKCHATHA30JI0M. 3ateM, rpynmna Boc
MOXKeT ObITh y/aJeHa B MPUCYTCTBUU TPUPTOPYKCYCHOH KUCIOTBI, M TOJYYESHHBIH aMHH MOXKET
OBITh (PYHKIIMOHAIM3UPOBAH C MOMOLIBIO HUTPIIIBbHOM rpymnmsl B mpucyTcTBur NaHCO; u BrCN.

[0203] Crnenyrooumue COEAUHEHUs IMOJy4YaJld B COOTBETCTBHUM C OINHUCAHHBIMH B
N300peTeHNN METOIaMH.

[0204] Coenunenue 1-28S. (S)-8-(5-(Tper-OyTHi)-4-X10pTHA30-2-1J1)-9-OKCOOKTaruipo-
2H-nupasuno[ 1,2-a]nupasun-2-kapOOHUTPHIT

/CQ\Q%

'H-SIMP (DMSO-dg, 400 MTI'r) 6 (m.z1.): 4,14-4,10 (m, 1H), 3,80-3,75 (m, 1H), 3,71-3,68
(m, 1H), 3,40-3,37(m, 1H), 3,28-3,10 (M, 4H), 2,95-2,92 (M, 1H), 2,79-2,73 (m, 1H), 2,47-2,41(m,
1H), 1,43 (c, 9H). LCMS (ES, m/z): 354,356 [M+H]".

[0205] Coenunenme  1-2R.  (9aR)-8-(5-tper-OyTmi-4-xnop-1,3-Trazon-2-mn)-9-

okcookrarunpo-1H-[1,4]nna3uno[ 1,2-a|nupa3un-2-kapOOHUTPIIT

'H-AMP (DMSO-dg, 400 MTI'r) 6 (m.z.): 4,14-4,10 (m, 1H), 3,81-3,75 (m, 1H), 3,71-3,68
(M, 1H), 3,40-3,37(m, 1H), 3,28-3,10 (M, 4H), 2,95-2,92 (M, 1H), 2,79-2,75 (M, 1H), 2,46-2,40(m,
1H), 1,43 (c, 9H). LCMS (ES, m/z): 354,356 [M+H]".

[0206] Coenunenne 1-3S. (S)-8-(4-x1m0p-5-IHUKIOTeKCHUITHA30II-2-1T)-9-OKCOOKTaruipo-

2H-nmpaszuno| 1,2-a]nupasun-2-kapOOHUTPILT
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L

'H-AMP (DMSO-dg, 400 MI'r) 6 (m.z.): 4,16-4,12 (m, 1H), 3,82-3,79 (m, 1H), 3,72-3,68
(m, 1H), 3,41-3,32 (m, 1H), 3,29-3,25 (m, 1H), 3,21-3,11 (m, 3H), 2,95-2,92 (m, 1H), 2,85-2,75 (m,
2H), 2,44-2,34 (m, 1H), 1,91-1,87 (M, 2H), 1,78-1,77 (m, 2H), 1,69-1,67 (m, 1H), 1,39-1,24 (m,
5H). LCMS (ES, m/z): 380, 382 [M+H]".

[0207] Coenunenue 1-3R. (R)-8-(4-x50p-5-1HUKIOreKCUITHA30II-2-1T)-9-OKCOOKTaruipo-

2H-nmpaszuno| 1,2-a|nupasun-2-kapOOHUTPILT

'H-SIMP (DMSO-dg, 400 MTI'r) 6 (m.z.): 4,16-4,12 (m, 1H), 3,80-3,79 (M, 1H), 3,72-3,68
(m, 1H), 3,41-3,32 (m, 1H), 3,28-3,25 (m, 1H), 3,21-3,11 (m, 3H), 2,95-2,92 (m, 1H), 2,84-2,75 (m,
2H), 2,50-2,42 (m, 1H), 1,93-1,90 (m, 2H), 1,84-1,75 (m, 2H), 1,74-1,68 (m, 1H), 1,39-1,22 (M,
5H). LCMS (ES, m/z): 380, 382 [M+H]".

[0208] CoenviHeHue 1-4R. (R)-8-(5-(3-unanodenun)mupuMuirH-2-11)-9-

okcookTarunpo-2H-nupasuHo[ 1,2-anupa3uH-2-kapOOHUTPILIT

'H-SIMP (DM SO-dg, 400 MI'r) & (m.11.): 9,23 (c, 1H), 8,39 (¢, 1H), 8,20 (1, J=8,0 'y, 1H),
7,95 (m, J=7,6 T'y, 1H), 7,76 (T, J=8,0 'y, 1H), 3,96-3,83 (m, 2H), 3,71-3,64 (M, 1H), 3,42-3,30(m,
2H), 3,25-3,09 (m, 4H), 2,97-2,94 (M, 1H), 2,82-2,75 (M, 1H), 2,48-2,42(m, 1H). LCMS (ES, m/z):
360 [M+H]".

[0209] Coenunenue 1-4S. (S)-8-(5-(3-unanodeHmn)mupuUMHINH-2-11)-9-OKCOOKTaruipo-

2H-nupasuno| 1,2-a]nupasuH-2-kapOOHUTPILT

'H-SIMP (DMSO-ds, 400 MI') & (m.1.): 9,23 (c, 1H), 8,39 (¢, 1H), 8,19 (1, J=8,0 'y, 1H),
7,95 (1, J=7,6 Ty, 1H), 7,76 (r, J=8,0 Ty, 1H), 3,96-3,84 (m, 2H),3,71-3,64 (m, 1H), 3,42-3,35(m,
1H), 3,24-3,21 (m, 1H), 3,19-3,17 (m, 3H),2,97-2,90 (v, 1H), 2,82-2,75 (m, 1H), 2,48-2,42(m, 1H).
LCMS (ES, m/z): 360 [M+H]".
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[0210] Coenunenue I-5R. (9aR)-8-[ 5-(3-xnopdennn)mupumMuarH-2-1|-9-
okcookrarunpo-1H-[1,4]nna3uno[ 1,2-a|nupa3un-2-kapOOHUTPIIT

N 95

TH-AMP (DMSO-dg, 400 MI'nr) & (m.z1.): 9,19 (¢, 1H), 7,96 (¢, 1H), 7,81 (n, J=7,2 'y, 1H),
7,59 (m, J=8,0 'y, 1H), 7,56-7,53 (M, 2H), 3,96-3,82 (m, 2H), 3,71-3,64 (M, 1H), 3,41-3,38(m, 1H),
3,25-3,11 (m, 4H), 2,96-2,93 (m, 1H), 2,82-2,75 (m, 1H), 2,48-2,42(m, 1H). LCMS (ES, m/z): 369
[M+H]".

[0211] CoenuneHue 1-58S. (9aS)-8-[5-(3-xnopdenmn)mupumMuuH-2-ui|-9-
okcooktarunpo-1H-[1,4]nnaszuno[ 1,2-a]nupasun-2-kapOoHUTPUI

ROS

'H-AMP (DMSO-ds, 400 MI'r) 6 (m.11.): 9,19 (¢, 1H), 7,96 (c, 1H), 7,81 (n, J=7,2 T'u, 1H),
7,59 (1, J=8,0 I'u, 1H), 7,56-7,53 (m, 2H), 3,96-3,82 (m, 2H), 3,68-3,64 (M, 1H), 3,41-3,38 (M, 1H),
3,25-3,11 (m, 4H), 2,96-2,93 (m, 1H), 2,82-2,76 (M, 1H), 2,48-2,42 (m, 1H). LCMS (ES, m/z): 371
[M+H]".

[0212] Coenunenue 1-6R. (9aR)-8-[5-(3-umanodenwn)-1,3-tuazon-2-uil-9-
okcooktarunpo-1H-[1,4]nna3uno[ 1,2-a|nupa3uH-2-kapOOHUTPUIT

Vi
. H‘LN/D@
98

'H-SIMP (DM SO-dg, 400 MI'nr) & (m.11.): 8,22 (¢, 1H), 8,18 (¢, 1H), 7,96 (1, J=8,0 'y, 1H),
7,78 (0, J=7,6 I'n, 1H), 7,63 (T, J=8,0 'y, 1H), 4,31-4,27 (m, 1H), 3,92-3,89 (m, 1H), 3,77-3,73 (M,
1H), 3,43-3,39 (M, 1H), 3,33-3,30 (M, 1H), 3,23-3,18 (M, 3H), 2,98-2,95 (m, 1H), 2,84-2,81 (M,
1H), 2,51-2,46(m, 1H). LCMS (ES, m/z): 365 [M+H]".
[0213] Coenunenue 1-68S. (9aS)-8-[5-(3-tmanodenmn)- 1,3-trazomn-2-mn|-9-
okcookrarunpo-1H-[1,4]nna3uno[ 1,2-a|nupa3un-2-kapOOHUTPIIT
7

N N N/@
ROS

N
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TH-AAIMP (DMSO-dg, 400 MI'tr) 6 (m.11.): 8,22 (¢, 1H), 8,18 (¢, 1H), 7,96 (n, J=8,0 T'r;, 1H),
7,78 (n, J=7,6 T'u, 1H), 7,63 (1, J=8,0 I', 1H), 4,31-4,27 (m, 1H), 3,95-3,86 (M, 1H), 3,77-3,73 (M,
1H), 3,43-3,39 (m, 1H), 3,33-3,31 (M, 1H), 3,27-3,18 (M, 3H), 2,98-2,95 (m, 1H), 2,85-2,81 (M,
1H), 2,48-2,42 (m, 1H). LCMS (ES, m/z): 365 [M+H]".

[0214] Coenunenue I-7R. (9aR)-8-[5-(3-xnmopdenmn)-1,3-trazon-2-mn|-9-

okcooktarunpo-1H-[1,4]nna3uno[ 1,2-a|nupasun-2-kapOoHUTPII

- D@

TH-AMP (DMSO-dg, 400 MI'nr) & (m.1.): 8,11 (¢, 1H), 7,78 (¢, 1H), 7,59 (n, J=7,6 'y, 1H),
7,46 (1,J=8,0 'y, 1H), 7,39 (1, J=8,4 'y, 1H), 4,31-4,27 (m, 1H), 3,89-3,85 (m, 1H), 3,76-3,73 (M,
1H), 3,42-3,39 (M, 1H), 3,33-3,29 (M, 1H), 3,27-3,17 (M, 3H), 2,98-2,95. LCMS (ES, m/z): 374,376
[M+H]".

[0215] Coenunenue 1-78S. (9aS)-8-[5-(3-xnopdenmn)-1,3-Tuazon-2-un]-9-
okcookrarunpo-1H-[1,4]nnasuno[1,2-a nnpa3HH-2 -KapOOHUTPUI

- )3\@

'H-SIMP (DM SO-dg, 400 MI'nr) & (m.z1.): 8,11 (c, 1H), 7,78 (¢, 1H), 7,59 (n, J=8,0 ', 1H),
7,46 (t,J=8,0 'y, 1H), 7,39 (1, J=8,0 'y, 1H), 4,28-4,27 (m, 1H), 3,89-3,85 (m, 1H), 3,77-3,73 (m,
1H), 3,42-3,39 (m, 1H), 3,33-3,29 (M, 1H), 3,27-3,17 (m, 3H), 2,98-2,95 (m, 1H), 2,85-2,80 (M,
1H), 2,51-2,43 (m, 1H). LCMS (ES, m/z): 374,376 [M+H]".

[0216] Coenunenune 1-11R. (R)-8-(5-(3-xnopdennn)n3okca3on-3-mi)-9-0KCOOKTaruipo-

2H-nupasuno| 1,2-a]nupasuH-2-kapOOHUTPLT
0 N2
AN o, HL J‘Q)\Q

H-SIMP (DMSO-ds, 400 MI'ny) & (m.1.): 7,73 (¢, 1H), 7,65 (1, J=7,6 'y, 1H), 7,59-7,42
(m, 3H), 3,87-3,72 (m, 2H), 3,49-3,39 (v, 2H), 3,19-2,96 (v, 5 H), 2,89-2,82 (m, 1H), 2,56-2,49 (M,
1H) LCMS (ES, m/z): 358, 360 [M+H]".

[0217] Coenunenue 1-118S. (S)-8-(5-(3-xnophennn)n3okca3on-3-mui)-9-0KCOOKTaruipo-

2H-nupasuno| 1,2-a]nupasuH-2-kapOOHUTPILT
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TH-SIMP (DMSO-ds, 400 MI'n) & (m.1.): 7,73 (c, 1H), 7,66 (n, J=7,2 T, 1H), 7,59-7,36
(m, 3H), 3,87-3,72 (M, 2H), 3,53-3,39 (M, 2H), 3,19-2,96 (m, 5 H), 2,89-2,82 (m, 1H), 2,56-2,49 (m,
1H). LCMS (ES, m/z): 358, 360 [M+H]".

[0218] Coemmumenne 1-12S, R.  (4aS,8aR)-7-(5-uMKIOTeKCHII-THA30JI-2-1T)-8-

okcookTarunpo-2,7-nadprupunus-2(1H)-kapOborurpun

a N
N /l\
\\N o, N Q‘O

TH-AMP (DMSO-ds, 400 MI'r) & (m.1.): 7,27 (c, 1H), 4,15-4,11 (m, 1H), 4,03-3,96 (m,
1H), 3,93-3,90 (m, 1H), 3,34-3,31 (m, 1H), 3,23-3,19 (m, 1H), 3,13-3,07 (m, 1H), 2,92-2,90 (M,
1H), 2,84-2,79 (m, 1H), 2,22-2,08 (M, 2H), 2,01-1,92 (m, 3H), 1,82-1,75 (m, 2H), 1,84-1,62 (M,
2H), 1,60-1,47 (m, 1H), 1,46-1,28 (m, 4H), 1,27-1,18 (M, 1H). LCMS (ES, m/z): 345 [M+H]".

[0219] Coemunenne 1-12R, R. (4aR,8aR)-7-(5-umkiorekcui-Tua3on-2-mm)-8-
okcookTarunpo-2,7-saptupunun-2(1H)-kapOoHurpun

s A~

TH-SIMP (DMSO-dg, 400 MI'n) 6 (m.1.): 7,25 (¢, 1H), 4,27-4,22 (m, 1H), 3,85-3,72 (m,
2H), 3,42-3,34 (m, 1H), 3,08-3,00 (m, 2H), 2,82-2,77 (m, 1H), 2,63-2,57 (m, 1H), 2,04-2,02 (m,
1H), 1,93-1,90 (m, 2H), 1,86-1,67 (M, 6H), 1,48-1,30 (m, SH), 1,29-1,18 (m, 1H). LCMS (ES, m/z):
345 [M+H]".

[0220] Coemunenme  1-12S, S, (4aS,8aS)-7-(5-uMKIOreKCHII-THA30JI-2-1T)-8-

OKcookTarunpo-2,7-nadprupunus-2(1H)-kapObonurpun

\@/D@

A

TH-AIMP (DMSO-dg, 400 MI'n) 6 (m.1.): 7,27 (¢, 1H), 4,15-4,11 (m, 1H), 4,03-3,96 (m,
1H), 3,93-3,90 (m, 1H), 3,34-3,31 (m, 1H), 3,23-3,19 (m, 1H), 3,13-3,07 (m, 1H), 2,92-2,90 (m,
1H), 2,84-2,79 (m, 1H), 2,22-2,08 (M, 2H), 2,01-1,92 (m, 3H), 1,82-1,75 (m, 2H), 1,84-1,62 (m,
2H), 1,60-1,47 (m, 1H), 1,46-1,28 (M, 4H), 1,27-1,18 (M, 1H). LCMS (ES, m/z): 345 [M+H]".

[0221] Coenunenne 1-14S.  *(S)-9-okco-8-(5-penmnrrazon-2-mn)-okraruapo-2H-

nupa3uHo[ 1,2-a]nmupasuH-2-kapOOHUTPIUIT

LA
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'H-AMP (DMSO-dg, 400 MI'r) & (m.11.): 7,80 (¢, 1H), 7,65 (n, J=7,2 Ty, 2H), 7,44 (1, J=7,6
I'n, 2H), 7,34 (1, J=7,2 T'n, 1H), 4,31-4,26 (M, 1H), 3,92-3,84 (M, 1H), 3,77-3,73 (M, 1H), 3,43-
3,39 (M, 1H), 3,32-3,28 (M, 1H), 3,23-3,15 (m, 3H), 2,97-2,94 (m, 1H),2,84-2,77 (m, 1H), 2,49-2,44
(M, 1H). LCMS (ES, m/z): 340 [M+H]".

[0222] Coenunenne 1-14R.  *(R)-9-okco-8-(5-penmntnaszon-2-ni)oxrarunpo-2H-

nupa3uHo[ 1,2-a]nupa3nH-2-kapOOHUTPIUIT

S KILNJL\
h (/ O W

1H-AMP (DMSO-d6, 400 MI'n) & (m.1.): 7,80 (¢, 1H), 7,65 (1, J=7,2 I'u, 2H), 7,46-7,42
(m, 2H), 7,34 (1, J=7,2 Ty, 1H), 4,30-4,26 (m, 1H), 3,92-3,84 (m, 1H), 3,77-3,73 (m, 1H), 3,43-3,39
(m, 1H), 3,32-3,28 (m, 1H), 3,23-3,15 (M, 3H), 2,97-2,94 (m, 1H),2,84-2,77 (m, 1H), 2,49-2,44 (m,
1H). LCMS (ES, m/z): 340 [M+H]+.

[0223] Coenunenue 1-15S. (S)-8-(5-(Tper-OyTui)THazon-2-un)-9a-mMeTun-9-
okcookrarunpo-2H-nmupasuno| 1,2-a]nupaznH-2-kapOOHUTPIIT

LD+
N =
A : /J\
\N/%N s
A

'H-SIMP (DMSO-ds, 300 MTI'r) & (m.1.): 7,28 (¢, 1H), 4,15-4,09 (m, 1H), 3,93-3,86 (M,
1H), 3,34-3,23 (M, 5H), 3,00-2,96 (m, 1H), 2,92-2,83 (m, 1H), 2,73-2,67 (M, 1H), 1,40 (c, 3H), 1,34
(c, 9H). LCMS (ES, m/z): 334 [M+H]+.

[0224] Coenunenue 1-15R. (R)-8-(5-(Tper-OyTmim)THazon-2-mn)-9a-mMeTnn-9-

okcookrarunpo-2H-nupasuno[ 1,2-anupa3un-2-kapOOHUT P
O N
N \
X /D‘<\
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TH-SIMP (DMSO-dg, 300 MI'n) 6 (m.1.): 7,28 (¢, 1H), 4,15-4,09 (m, 1H), 3,93-3,86 (M,
1H), 3,34-3,23 (M, SH), 2,99-2,96 (M, 1H), 2,92-2,83 (m, 1H), 2,73-2,67 (M, 1H), 1,40 (¢, 3H), 1,34
(c, 9H). LCMS (ES, m/z): 334 [M+H]".

[0225] Coenunenmne 3-1R. (R)-8-(5-mmkiorekcuiarnason-2-mi)-4-okcookraruapo-2H-

nupa3uHo[ 1,2-a]nupasuH-2- Kap6OHI/ITpI/IJ'I

NH
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TH-AIMP (DMSO-dg, 300 MI'n) 6 (m.1.): 6,89 (¢, 1H), 4,46-4,43 (m, 1H), 3,98-3,89 (m,
3H), 3,82-3,77 (m, 3H), 2,95-2,80 (m, 3H), 2,72-2,67 (m, 1H), 1,93-1,89 (m, 2H), 1,74-1,71 (m,
2H), 1,67-1,64 (m, 1H), 1,38-1,14 (M, 6H). LCMS (ES, m/z): 346 [M+H]".

[0226] Coenunenune 3-1S. (S)-8-(5-mukiorekcuiaTnaszon-2-mi)-4-okcookraruapo-2H-
nupa3uHo[ 1,2-a]nupa3suH-2-kapOOHUTPIUIT

o}

20
O<r

H-AMP (DMSO-ds, 300 MI'y) & (m.1.): 6,89 (c, 1H), 4,46-4,43 (m, 1H), 3,97-3,89 (m,
3H), 3,84-3,77 (M, 3H), 2,95-2,80 (m, 3H), 2,72-2,67 (m, 1H), 1,93-1,89 (m, 2H), 1,74-1,71 (m,
2H), 1,67-1,64 (M, 1H), 1,40-1,12 (m, 6H). LCMS (ES, m/z): 346 [M+H]".

[0227] Coenunenue 4-1S, R. (4aS,8aR)-7-(5-uukinorekcunruason-2-mi)okTaruapo-2,7-
HadTupuans-2(1H)-xapborutpun

\d@“/@@

'H-SIMP (DMSO-ds, 400 MTI'r) & (m.1.): 6,81 (c, 1H), 3,49-3,19 (m, 4H), 3,09-3,07 (m,
1H), 2,68-2,63 (M, 1H), 2,09-2,07 (M, 3H), 1,98-1,90 (m, 4H), 1,84-1,70 (m, 4H), 1,69-1,52 (m,
3H), 1,38-1,12 (m, SH). LCMS (ES, m/z): 331 [M+H]".

[0228] Coemunenue 4-1R, S. (4aR,8aS)-7-(5-uuknorekcuiaTuason-2-ui)oKTaruapo-2,7-
HadTupunuH-2(1H)-kapborutpun

s i A=)

'H-SIMP (DMSO-ds, 400 MI'p) & (m.1.): 6,81 (c, 1H), 3,48-3,39 (m, 3H), 3,38-3,19 (m,
4H), 3,09-3,07 (m, 1H), 2,68-2,63 (M, 1H), 2,08-1,88 (m, 4H), 1,87-1,72 (m, 4H), 1,70-1,56 (m,
3H), 1,36-1,28 (m, 4H), 1,27-1,17 (m, 1H). LCMS (ES, m/z): 331 [M+H]".

[0229]  Coemunenue  5-1R, R.  (3aR,7aR)-2-(5-umkiorekcuntuason-2-ui)-3-

okcooktarunpo-SH-nupposo[3,4-c |mupunuH-5-kapOoHUTPUIT

N
\
\\ " /”’o,,‘_
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TH-AIMP (DMSO-dg, 400 MI'n) 6 (m.1.): 7,22 (¢, 1H), 3,95-3,93 (m, 1H), 3,78-3,75 (m,
1H), 3,66-3,62 (M, 1H), 3,40-3,38 (M, 1H), 3,36-3,26 (m, 1H), 3,04-3,01 (m, 2H), 2,85-2,81 (M,
1H), 2,66-2,62 (m, 1H), 1,98-1,85 (M, 3H), 1,83-1,67 (m, 3H), 1,47-1,31 (m, SH), 1,30-1,19 (m,
1H). LCMS (ES, m/z): 331 [M+H]".

[0230] CoenuneHue 5-18, S. (3a8S,7aS)-2-(5-umknorekCrITHA30JI-2-1)-3 -

okcooktarunpo-SH-mmuppo:no[3,4-c |nupuauH-5-kapOOHUTPUIT

u\}\“\m 2 i
o85e

TH-AAIMP (DMSO-d¢, 400 MI'n) 6 (m.1.): 7,22 (¢, 1H), 3,95-3,93 (m, 1H), 3,78-3,75 (m,
1H), 3,66-3,62 (M, 1H), 3,40-3,38 (M, 1H), 3,35-3,26 (m, 1H), 3,04-3,01 (m, 2H), 2,85-2,81 (M,
1H), 2,66-2,62 (m, 1H), 1,98-1,85 (m, 3H), 1,83-1,67 (m, 3H), 1,47-1,31 (m, SH), 1,30-1,19 (m,
1H). LCMS (ES, m/z): 331 [M+H]".

[0231] Coemunenune 5-2R,  R. (3aR,7aR)-2-(5-(3-uuanodeHwn)-nupuMuanH-2-
uwn)okraruapo-SH-nuppono[3,4-c|nupuans-5-kapOOHUTPUI

POy

'H-SIMP (DM SO-dg, 400 MI'nr) & (m.11.): 8,79 (c, 2H), 8,18 (¢, 1H), 8,02 (n, J=8.0 I'y, 1H),
7,78 (0, J=7,6 T'u, 1H), 7,65 (T, J=8,0 'y, 1H), 3,69-3,61 (m, 2H), 3,59-3,48 (m, 2H), 3,42-3,28 (M,
2H), 3,26-3,21 (m, 1H), 3,15-3,10 (m, 1H), 2,52-2,50 (m, 1H), 2,46-2,42 (m, 1H), 1,83-1,76 (M,
1H), 1,57-1,54 (m, 1H). LCMS (ES, m/z): 331 [M+H]".

[0232] Coemunenue 5-2S, S.  (3aS,7aS)-2-(5-(3-umanodeHwn)-MupUMUAAHH-2-

wi)okraruapo-SH-nmuppono[3,4-clnupunuH-5-kapOoHUTP U

\

'H-AMP (DMSO-ds, 400 MI'r) 6 (m.1.): 8,79 (¢, 2H), 8,18 (c, 1H), 8,02 (n, J=8.0 ', 1H),
7,78 (0, J=7,6 I'n, 1H), 7,65 (T, J=8,0 I'y, 1H), 3,69-3,61 (m, 2H), 3,59-3,48 (m, 2H), 3,41-3,28 (M,
2H), 3,26-3,21 (m, 1H), 3,15-3,09 (M, 1H), 2,52-2,50 (m, 1H), 2,46-2,41 (m, 1H), 1,83-1,76 (m,
1H), 1,58-1,53 (M, 1H). LCMS (ES, m/z): 331 [M+H]".

[0233] Coenunenue 6-1R. (R)-8-(5-(Tper-OyTmn)-4-xnopTrazon-2-uin)-6,9-

nuokcookrarunpo-2H-nupasuno[ 1,2-a]nupa3uH-2-kapOoHUTPUIT
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S0

Cl

TH-AMP (DMSO-ds, 400 MI'ry) 6 (m.1.): 4,63 (an, J=11,2, 3,6 I'u, 1H), 4,59-4,49 (m, 2H),
4,45-4,38 (M, 1H) , 3,73 (nn, J=12,4, 3,2 I'u, 1H), 3,52-3,49 (m, 1H), 3,39-3,34 (m, 1H), 3,13-3,09
(m, 1H), 2,92-2,87 (M, 1H), 1,43 (c, 9H). LCMS (ES, m/z): 368, 370 [M+H]".

[0234] Coenunenue 6-18S. (S)-8-(5-(Tper-OyTmm)-4-xnopTrazon-2-uin)-6,9-
anokcookraruapo-2H-nupasunol 1,2-a]nupasun-2-kapOOHUTPUIT

Q

Y

'H-AMP (DMSO-dg, 400 MTI'n) 6 (m.1.): 4,63 (um, J=11,2, 3,6 T'y, 1H), 4,59-4,49 (m, 2H),
4,45-438 (m, 1H) , 3,73 (nn, J=12.,4, 3,2 'y, 1H), 3,52-3,49 (m, 1H), 3,39-3,34 (m, 1H), 3,13-3,09
(m, 1H), 2,92-2,87 (M, 1H), 1,43 (c, 9H). LCMS (ES, m/z): 368, 370 [M+H]".

[0235] Coenunenue 1-113S. *(S)-9-okco-8-(5-(2-penokcudeHns)Tnazon-2-

wn)okrarunpo-2H-nmpasuno[ 1,2-a]nupa3un-2-kapOOHUTPHIT

S HL ;e _
NN

TH-AIMP (DMSO-ds, 400 MI'n) & (m.1.): 8,09 (c, 1H), 7.91 (un, J=6,8 T', 1H), 7,42-7.33
(M, 3H), 7,26 (1,J=7,2Tu, 1H), 7,15 (1, J=7,2 'y, 1H), 7,01-6,99 (m, 3H), 4,28-4,24 (m, 1H), 3,88-
3,81 (m, 1H), 3,73-3,70 (m, 1H), 3,42-3,36 (M, 1H), 3,25-3,10 (m, 4H), 2,95-2,92 (m, 1H), 2,80-
2,76. LCMS (ES, m/z): 432 [M+H]".

[0236] Coenunenue I-113R. *(R)-9-0kc0-8-(5-(2-heHokcu-peHmT)THA30I-2-

wn)okrarunpo-2H-nupasunol[ 1,2-amupasun-2-kapOoHUTPHIT
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TH-SIMP (DMSO-ds, 400 MI'n) & (m.1.): 8,10 (c, 1H), 7,92 (un, J=6,8 T', 1H), 7,42-7,34
(M, 3H), 7,26 (1,J=7,2Tu, 1H), 7,15 (1, J=7,2 'y, 1H), 7,01-6.99 (m, 3H), 4,28-4,24 (m, 1H), 3,88-
3,81 (m, 1H), 3,73-3,70 (m, 1H), 3,50-3,48 (M, 1H), 3,35-3,10 (m, 4H), 2,95-2,92 (m, 1H), 2,80-
2,76 (m, 1H), 2,48-2,38 (M, 1H). LCMS (ES, m/z): 432 [M+H]".

[0237] Coenunenne 1-114S.  (S)-9-okco-8-(5-(2-dhenokcudenmn)-1H-upazon-3-

win)okrarunpo-2H-mmpasuno[ 1,2-a]nupa3ns-2-kapOoHUTPHIT

-

o]

\
o y——NH

N\NAH‘\NM\ x/
A

N

TH-AAMP (DMSO-dg, 400 MI'ty) 6 (m.1.): 12,97 (yur.c, 1H), 7,80 (m, J=7,6 I'u, 1H), 7,41-
7,36 (m, 3H), 7,27 (1, J=7,2 T'y, 1H), 7,16-7,10 (M, 2H), 7,01-6.96 (m, 3H), 3,3,96-3,93 (M, 1H),
3,77-3,66 (m, 2H),3,20-3,19 (m, 1H), 3,17-3,01 (M, 3H), 2,92-2,89 (m, 1H), 2,70-2,67 (m, 1H) 2,39-
2,33 (m, 2H). LCMS (ES, m/z): 415 [M+H]".

[0238] Coenunenne 1-114R.  (R)-9-okco-8-(5-(2-penokcudenmn)- 1 H-nmupazon-3-

un)okrarunpo-2H-nmupasuno| 1,2-a]nupasus-2-kapOOHUTPII

~

o}
\

\

) n—"nN
" |
L

TH-AAIMP (DMSO-ds, 400 MI'ny) 6 (m.1.): 12,97 (yur.c, 1H), 7,80 (n, J=6,8 ', 1H), 7,41-
7,36 (M, 3H), 7,27 (1, J=7,2 Ty, 1H), 7,16-7,11 (m, 2H), 7,01-6.96 (m, 3H), 3,96-3,92 (M, 1H),
3,76-3,66 (M, 2H),3,38-3,34 (m, 1H), 3,20-3,19 (m, 1H), 3,17-3,03 (M, 3H), 2,92-2.89 (m, 1H),
2,70-2,67 (m, 1H) 2,38-2,33 (M, 1H). LCMS (ES, m/z): 415 [M+H]".

[0239] Coenunenue 1-115R. (R)-8-(5-(3-(azeTunun- 1 -unmeTin)-peHr)THa30-2-1)-9-

okcookrarunpo-2H-nmpasuno[ 1,2-a]mupasun-2-kapOoOHHTPHIT

A o

'H-SIMP (DMSO-ds, 400 MI'w) & (m.1.): 7,97 (c, 1H), 7,52-7,50 (m, 2H), 7,36 (1, J=8,0
T'w, 1H), 7,22 (n, J=7,6 Ty, 1H), 4,30-4,26 (m, 1H), 3,90-3,85 (m, 1H), 3,76-3,73 (m, 1H), 3,55 (c,
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2H), 3,28-3,21 (m, 2H), 3,17-3,13 (m, 7H), 2,97-2,94 (m, 1H), 2,84-2,78 (m, 1H), 2,51-2,41 (m,
1H), 2,02-1,98 (M, 2H). LCMS (ES, m/z): 409 [M+H]".
[0240] Coenunenue 1-115S. (S)-8-(5-(3-(azerupun-1-mnmeTin)-peHrT)THA30I-2-1I1)-9-

okcookrarunpo-2H-nmpazuno[ 1,2-amupa3nn-2-kapOoHUTPHIT

N\Oﬁiwo

TH-AMP (DMSO-dg, 400 MI') & (m.1.): 7,98 (¢, 1H), 7,52-7,51 (m, 2H), 7,36 (T, J=7,6
I'y, 1H), 7,22 (7, J=7,6 T'y, 1H), 4,30-4,27 (M, 1H), 3,90-3,85 (m, 1H), 3,76-3,73 (M, 1H), 3,56 (c,
2H), 3,31-3,21 (m, 2H), 3,17-3,13 (m, 7H), 2,97-2,94 (m, 1H), 2,84-2,78 (m, 1H), 2,51-2,43 (m,
1H), 2,02-1,98 (m, 2H). LCMS (ES, m/z): 409 [M+H]".

[0241] Coemunenue 1-116R. (R)-8-(5-(Tper-OyTin)-4-xmop-tuazon-2-un)-9a-drop-9-
okcookrarunpo-2H-nupasuno| 1,2-a]nupazus-2-kapOOHUTPIIT

(\N

T,

TH-SIMP (DMSO-ds, 400 MI'n) & (m.1.): 3,50-3,40 (m, 1H), 3,38-3,31 (m, 2H), 3,28-3,15
(M, 4H), 3,05-3,01 (m, 1H), 2,82-2,80 (m, 1H), 2,67-2,65 (M, 1H), 1,32 (¢, 9H). LCMS (ES, m/z):
372,374 [M+H]".

[0242] Coenunenune 1-116S. (S)-8-(5-(Tper-OyTin)-4-xmop-THazon-2-mi)-9a-¢prop-9-

okcooktarunpo-2H-nupasuno[ 1,2-a]nupa3un-2-kapOOHUT P
o8
N A N )
) / \*’r W
(o] N
Cl

'H-SIMP (DMSO-ds, 400 MI') & (m.1.): 3,48-3,44 (v, 1H), 3,34-3,26 (v, 2H), 3,25-3,12
(M, 3H), 3,05-3,02 (m, 1H), 2,84-2,81 (m, 1H), 2,73-2,70 (v, 1H), 2,57-2,51 (m, 1H), 1,32 (c, 9H).
LCMS (ES, m/z): 372, 374 [M+H]".

[0243]  CoenuneHue I-117R. (R)-8-(5-mknorekcunruazon-2-un)-9a-mMeTun-9-

Tiim

okcookrarunpo-2H-nmupasuno[ 1,2-a]nupasun-2-kapOOHUTPHIT

\f\x)L/D‘Q

NN
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TH-AMP (DMSO-ds, 400 MI'r) & (m.1.): 7,29 (c, 1H), 4,13-4,11 (m, 1H), 3,94-3,88 (m,
1H), 3,39-3,34 (m, 1H), 3,30-3,18 (M, 4H), 3,01-2,96 (m, 1H), 2,89-2,71 (m, 2H), 2,72-2,70 (M,
1H), 1,96-1,94 (m, 2H), 1,76-1,74 (m, 2H), 1,72-1,69 (m, 1H), 1,42-1,35(m, 7H), 1,25-1,18 (M, 1H).
LCMS (ES, m/z): 360 [M+H]".

[0244] Coenunenue 1-117S. (S)-8-(5-umxorekcunTHa30J-2-11)-9a-MeTHII-9-

okcookrarunpo-2H-nmpazuno[ 1,2-amupa3ns-2-kapOOHUTPHI

(o] I\i \
N\\ /L
=
\NAH\N <
A
'H-AMP (DMSO-ds, 400 MI'y) & (m.1.): 7,29 (c, 1H), 4,13-4,09 (m, 1H), 3,94-3,88 (M,
1H), 3,39-3,32 (m, 1H), 3,30-3,16 (M, 4H), 3,01-2,96 (m, 1H), 2,89-2,71 (M, 2H), 2,70-2,68 (M,
1H), 1,96-1,94 (m, 2H), 1,76-1,74 (m, 2H), 1,69-1,66 (m, 1H), 1,42-1,35(m, 7H), 1,26-1,21 (m, 1H).
LCMS (ES, m/z): 360 [M+H]".
[0245] Coenunenue 1-118R, S. (R)-8-(5-((S)-2-6en3un-nunepuans- 1 -un)Traszon-2-mi)-9-
okcookrarunpo-2H-nupasuno| 1,2-a]-nupasun-2-kapOOHUTPHI

T LA
A0

o}

'H-SIMP (DMSO-ds, 400 MTI'r) & (m.1.): 7,30-7,28 (m, 2H), 7,19-7,18 (m, 3H), 6,79 (c,
1H), 4,22-4,17 (m, 1H), 3,75-3,68 (M, 2H), 3,46-3,44(m, 1H), 3,41-3,35 (M, 1H), 3,22-3,06 (M, 6H),
2,94-2.91 (m, 1H), 2,87-2,70 (m, 3H), 2,42-2,38 (m, 1H), 1,80-1,66 (m, 2H), 1,64-1,43 (m, 3H),
1,42-1,38 (M, 1H). LCMS (ES, m/z): 437 [M+H]".

[0246] Coenunenne 1-118R, R. (R)-8-(5-((R)-2-6en3un-nunepunaus- 1 -uin)Trazon-2-ui)-

9-okcookTaruapo-2H-nupasuno[ 1,2-a]-nupasun-2-kapOOHUTPHIT

a8
N/“Jﬁ(“\\(}m

o]

'H-SIMP (DMSO-ds, 400 MT'wy) & (M..): 7,30-7,28 (v, 2H), 7,19-7,17 (m, 3H), 6,79 (c,
1H), 4,14-4,12 (m, 1H), 3,81-3,70 (v, 2H), 3,45-3,42 (v, 1H), 3,40-3,35 (m, 1H), 3,22-3,06 (m,
6H), 2,94-2,91 (v, 1H), 2,87-2,70 (m, 3H), 2,42-2,38 (v, 1H), 1,78-1,66 (m, 2H), 1,64-1,43 (m,
3H), 1,42-1,38 (m, 1H). LCMS (ES, m/z): 437 [M+H]".
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[0247] Coenunenne 1-118S, S. (S)-8-(5-((S)-2-6en3un-nunepuans- 1 -mn)trazon-2-mm)-9-

okcookrarunpo-2H-nmpazuno[ 1,2-a]-nupazus-2-kapOOHUTPUIT

o8
peawes

TH-AAIMP (DMSO-d¢, 400 MI'n) 6 (m.1.): 7,32-7,28 (m, 2H), 7,21-7,17 (M, 3H), 6,79 (c,
1H), 4,14-4,12 (m, 1H), 3,80-3,69 (M, 2H), 3,43-3,40 (m, 1H), 3,39-3,35 (m, 1H), 3,23-3,04 (M,
6H), 2,94-2 91 (m, 1H), 2,88-2,70 (m, 3H), 2,42-2,38 (m, 1H), 1,78-1,66 (m, 2H), 1,64-1,43 (m,
3H), 1,42-1,38 (m, 1H). LCMS (ES, m/z): 437 [M+H]".

[0248] Coenunenue 1-118S, R. (S)-8-(5-((R)-2-6en3un-nunepuans- 1 -un)Trazon-2-mi)-9-

okcookrarunpo-2H-nupasuno| 1,2-a]-nupa3un-2-kapOOHUTPHIT

SOW
Z H\’ D

'H-SIMP (DMSO-ds, 400 MT'w) & (m..): 7,32-7,28 (m, 2H), 7,21-7,17 (m, 3H), 6,79 (c,
1H), 4,14-4,12 (m, 1H), 3,80-3,69 (m, 2H), 3,43-3,40 (v, 1H), 3,39-3,35 (m, 1H), 3,23-3,04 (m,
6H), 2,94-2,91 (v, 1H), 2,88-2,70 (m, 3H), 2,42-2,38 (v, 1H), 1,78-1,66 (m, 2H), 1,64-1,43 (m,
3H), 1,42-1,38 (v, 1H). LCMS (ES, m/z): 437 [M+H]".

Dreueanenmol

N

[0249] U3noxkeHHOE B MUCbMEHHOW (hOpMe BBILIE OMUCAHHE W300pPETEHUs] CUUTAETCS
JIOCTaTOYHBIM JJIsl TOTO, YTOOBI CIEUAIUCT B JAHHOH 00JAaCTH MOT NMPUMEHUTh Ha MPAKTHUKE
BAPHUAHTBI OCYLIECTBJIEHHs W300peTeHus. B TNpHUBENEHHBIX BBIIIE ONUCAHWE U IMPHMEPax
noapoOHO M3JIOKEHBl KOHKPETHBIE BAPUAHTHI OCYIIECTBJICHUS M BAPUAHT, KOTOPBIH aBTOPBI
n300peTeHus CYuTaT HammydmuM. OQHAKO CIeayeT UMETh B BHIY, YTO HE3aBHCHUMO OT TOTO,
HACKOJIBKO TIOAPOOHO BBIICH3JIOKEHHOE MOXKET OBITh ONUCAHO B HM300PETEHHH, BaPUAHT
OCYILECTBJIEHUS] MOXKET ObITh PEaJM30BaH Ha MPAKTUKE MHOTUMH CIIOCOOAMH U €r0 TOJKOBAHUE
JOJI?KHO COOTBETCTBOBATH MpHIaraeMoi (opMyJie n300peTeHus 1 IFOObIM €€ SKBUBAJICHTAM.

[0250] Hcnonp3yemblii B H300peTeHHMH TEPMHH "TPUOIM3UTEIBHO" OTHOCUTCS K
YICICHHOMY 3HA4Y€HHMIO, B TOM YHCIIe, HalpuMep, K LEeJbIM YHciaM, IpoOsiM M TPOLIEHTaM,
HE3aBUCHMO OT TOTO, YKa3aHbl OHH B SIBHOM BHJE WK HET. TepMuH "npubau3uTensHO" 0OBIMHO
OTHOCHTCS K TMANa30Hy YHUCIICHHBIX 3HaUeHUH (Harpumep, +/- 5-10% oT yka3aHHOTO JUanasoHa),
KOTOpbIe OOBIYHBIN CHEMANCT B JAHHOW OOJIACTH CUMTAN Obl SKBHBAJIEHTHBIMH YKa3aHHOMY

3HaYEHHIO (HampuMep, UMEIOIINMU Ty ke (pyHKIuIo 1 pe3ysibTar). Korna takue TepMHHBI, Kak
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"mo MeHbIIel Mepe" W "MPHONM3UTENBHO", MPEAIECTBYIOT CITUCKY YUCIEHHBIX 3HAYEHUH HIIH
INana3oHOB, 3TH TEPMHUHBI MOAH(DULIMPYIOT BCE 3HAYEHHUS WM TUATIA30HbI, NPEICTABICHHbIC B
cnucke. B HEKOTOpPBIX ciydasx, TEPMHUH ''NMPHONM3UTENBHO" MOXKET BKIKOYATb YHCIOBBIE

3HA4YEeHHs, OKPYTJICHHBIE 10 Orpkaiieii 3Havamei nudpsl.
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D®OPMYJIA U3OBPETEHUA
1. Coenunenne ¢popmyst (I'):

win ero ¢papMareBTHUECKH IpUeMIIeMasi COJIb, TIAe

V Beibuparot u3 xumudeckoii cesizu, C(0) u CRIRE;

X BeiouparoT u3 N u CR¥;

Y BbiGuparoT u3 xumuueckoi ¢z, C(0) u CRIRK,

Z seibuparot u3 C(0) u CRIRK;

L npencrasnsiet coboii -(CHy),-;

n npencrasisieT coboit 0, 1, 2 um 3,

r7e KaXI0e MeTUJIEHOBOE 3BeHO B L HeoOsi3aTenbHO 3amerneHo ogauM win 1Bymst C-Cg
AJKUJIaMH, U

r7e, ecid n mpeacraBisier coboi 2 wiu 3, TO TOrAa OJHO METHJIEHOBOE 3BEHO B L
HeoO0s3aTeIbHO 3aMEHEHO Ha reTepoaToM, BRIOPaHHBIN M3 a30Ta, KUCJIOPOIa U CEPHI;

B KaxxaoM ciaydae R2 RP RS R4 Re, Rf Re, Rh, R, Ri, Rk u R¥ He3aBMCUMO BBIOHPAIOT U3
BOOpoaa, ranoreHa, -OR, -NR,, -CN, -SR, Heobs3arensHo 3amerneHHoro C,-Cq anudarrueckoro
coenvHeHus, HeoOs3arenbHO 3amelneHHOro C;-Cg LMKIOAJKUIA MM HeoOsA3aTeNbHO
3aMEIEeHHOTO 3-6 YIEHHOTO reTePOIMKIIIIIA, CONEPKaIIero oT 1 10 3 reTepoaToMOB, BRIOPAHHBIX
U3 a30Ta, KUCJIOPOIa U CephI,

v RP u R, wm R4 u R, wnm Rf u R8, wym RP u RE mm RI u RK, mim ux xomOunanmio
OOBEAWHSIFOT C aTOMOM yIJepoda, K KOTOPOMY OHHU MPHCOEAMHEHbI, ¢ OOpa3oBaHUEM
HeoOsi3aTebHO 3amelieHHOro C3-Cg IUKIOaNKWIa WId HeoOs3aTENbHO 3aMeIleHHOro 3-6
YJIEHHOTO TeTEepPOLMKIINIA, Colepskamero or | 1o 3 rerepoaroMoB, BbIOpaHHBIX W3 a30Ta,
KHCJIOPOJIA U CEPBI;

rae HeoOs3aTeNnbHO 3aMerneHHas rpynma R2, Rb) R, R4, Re, Rf Rg RE Ri Ri) Rk u R*
MOKET ObITh 3aMelleHa OqHUM 1 Gonee R,

koibiio A BeiOuparoT u3 C;-Ci3 nwmkmoankwmna, 3-13 4JIEHHOrO TeTEPOIMKIIHIIA,
comepskamero oT 1 1o 3 rerepoaToMOB, BRIOPAHHBIX M3 a30Ta, KUCiIopona u cepbl, penuna, Cqg
apuna 1 5-10 4jeHHOro rerepoapuiia, coaepkamero oT 1 10 3 rerepoaToMoB, BHIOPAHHBIX W3
a30Ta, KUCIIOPOia U Cephl,

r7ie KOJIbLO A HEOOs3aTEIbHO 3aMEIIEHO OMHUMO ujau Oojiee W

Kakapii W He3aBUCMMO BbIOMparoT u3 rajnoreHa, okco, -OR, -OC(O)R’, -NR,,
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,,
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HeoOs3atenmbHO  3amemeHHOoro  C-Cq  anmdaTuueckoro  COeqUHEHUs, HeoOs3aTebHO
3amemeHHoro  C3;-Cyp HuKJIOankmwia, HeoOs3aTeabHO 3aMelleHHoro 3-10  4jeHHOro
reTepOLHKIIMIA, COAepKamero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KHCJIOPOA U CEPHI,
HeoO0s3aTeNbHO 3aMelIeHHOT o (eHuIa, HeoOs13aTebHO 3amerneHHoro Co apria U HeoOs13aTeTbHO
3aMeIeHHoro 5-10 4ieHHOro rerepoapuia, conepkamero ot 1 10 3 rerepoatoMoB, BRIOPAHHBIX
U3 a30Ta, KUCJIOPOAA U CEePHI,

rae HeoOs3aTeNbHO 3aMelieHHas rpynna W MokeT ObITh 3aMelieHa oqHuM uiu 6osiee Rl

kaxabii R! HezaBucumo BbIOMpatoT W3 okco, rajoreda, -OR, -OC(O)R’, -NR,, -
NRC(O)R’, -NRS(O),R’, -CN, -NO,, -SR, -C(O)OR, -C(O)NR,, -S(O),R’, -S(O),NR,, C;-Cs
amuarmaeckoro coemuHeHus, C,-Cq ramorenamudarmueckoro coenuHeHus, -(CHj)p,(Cs-
Couuxnoankui), -(CH;)y(3-10 uneHHbIi reTepoLMKInI, coaepkamuii ot 1 10 3 rerepoaToMoB,
BbIOpaHHBIX U3 a30Ta, kuciopona u cepsl), -(CH,)y(bennn), -(CHy)m(Cioapun) u -(CH,)n(5-10
YJIEHHBIH reTepoapuil, cofaeprkamuii ot 1 10 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCJIOPOA U
cepbl);

Kaxblid R He3aBrcumo BeiOHparoT u3 Bogopoaa, C,-Cg anudaruueckoro coenunenmust, C-
C¢ ranorenanmupatuueckoro coenuHenus, C;-Cq mukioankuia, 3-6 4IEHHOTO T'eTepOLMKIINIIA,
comepxaiero ot 1 1o 3 rerepoaToMoB, BHIOPAHHBIX U3 a30Ta, KHCIOPOAA U cepbl, peHmna u 5-6
YJIEHHOTO TeTepoapuia, Coaepamiero ot 1 10 3 rerepoaroMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAA
U Cepbl,

kaxnpiii R’ HesaBucumo BbiOuparoT u3 C-Cq amudaruveckoro coenunenus, C;-Cg
ranoreHayudarnueckoro coenunenusi, Cs;-Cq muKiIoankuia, 3-0 YJIEHHOrO TeTEPOLMKIINIA,
comepskamiero ot 1 10 3 rerepoaroMoB, BRIOPAHHBIX U3 a30Ta, KMUCJIOpoAa U cephl, heHmna u 5-6
YJIEHHOTO reTepoapuia, coaepskaiiero ot 1 10 3 rerepoaTOMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U CepbI; U

KaXIbIif M HE3aBUCUMO TpeAcTaBisieT codoi 0, 1 wm 2.

2. Coequnenue no n. 1, rue

Y Boibupatot u3z C(O) u CRIRK,

n npezacrasisieT codoit 0, 1 wmm 2,

r7e KakJi0e METUIIEHOBOE 3BeHO B L HeoOs3aTenbHO 3amerineHo onHuM C-Cg ankuiom, u

r7ie, €CJI N IpeAcTaBisieT coboit 2, TO TOr/Ia OTHO METHIIICHOBOE 3B€HO B L HeoOs3aTeIbHO
3aMEHEHO Ha KUCJIOPO,

B KaxaoM ciydae R2 RP R R4, Re, Rf Re, R, R Ri, Rk u R¥ He3aBHMCUMO BBIOHPAIOT 13
Bogopona, rajoreHa u C;-Cgq ankuna,

koipio A BeiOuparoT w3 C;3-C;p uwmkmoankwmna, 3-10 4YIEHHOTO TeTEPOIUKIIMIIA,
comepxatero ot 1 1o 3 rerepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCJIOpOna U cepsbl, ¢peHmna u 5-10
YJICHHOTO reTepoapuiia, coaepskamiero ot 1 10 3 retepoaToMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOIa
U Cepbl,

r7e KOJbLo A HeOOs3aTEIbHO 3aMEIIEHO ONHUM Ui Oostee W

KKl W He3aBHCHMO BhIOMpArOT u3 rajioreHa, -OR, -CN, HeoOs13aTeTbHO 3aMeIEHHOTO

C,-C¢ ankuna, HeoOs13aTeNbHO 3aMeleHHOro C3-C g LUKI0aNKuIa, HE00S3aTEIbHO 3aMEILIEHHOIO
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3-10 4uneHHOrO reTepoLMKIINIa, conepskamero ot 1 1o 3 rerepoaToMoB, BEIOPAHHBIX U3 a30Ta,
KHCJIOPOJIa U Cepbl, HeOOs13aTeIbHO 3aMeIeHHOTO (PeHMIa U HeoOs3aTeNIbHO 3aMeIeHHOro 5-10
YJIEHHOTO TeTepOapuiIa, CoAep Kaiero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KHCIOPOAA
U CEpHI,

rae HeoOs3aTeNbHO 3aMelieHHas rpynna W MokeT ObITh 3amMelieHa oqHuM uiu 6osee Rl

kaxabiid Rl HezaBrcumo BeIOMparoT u3 rajorena, -OR, -CN, -NO,, C;-Cg4 ankuna, C;-Cq
rajoreHankmwia, -(CHp)u(Cs-Ciomuknoankmn), -(CH,),(3-10  dneHHBIH  reTepOLUKIIL,
cogepxamuii or 1 g0 3 rerepoaToMoB, BBIOPaHHBIX M3 a30Ta, KUCIOPOZNAa U CEphl) U -
(CH;)m(Coapui);

kaxabii R HezaBucumo BeiOuparoT u3 Bonopona, C,-Cg ankuna, C,-Cq rajoreHankmia u
benuna; u

KaXIbIii M HE3aBUCUMO MpeacTaBisieT codoi 0 miu 1.

3. Coenunenue no n. 1 unu 2, raoe

Y Beibupator u3z C(O) u CRIRK,

n npencTasisieT coboii 0,

R@ BrIOMparoT U3 Bopopona, rajoreHa u C,-Cg ankuna,

kaxaeiii RP, R R4, Re, R, Reg, R, Ri Ri| R¥ u R* mpexcrasnsier co6oii BOOPOL;

KONbIIO A mpexacTaBisier coOoi 5-10 wneHHBIH rerepoapmi, coxepxaumidi or 1 mo 3
reTepoaTOMOB, BBIOPAHHBIX U3 a30Ta, KUCIOPOAA U CEPBI,

r7ie KOJbLo A HeoOs13aTeIbHO 3aMeIEHO OMHUM uii 6osiee W

Kakabii W HE3aBHCHMO BBIOMPAIOT M3 TrajioreHa, Heobs3aTenbHO 3amerneHHoro C-Cg
aJKuiIa, HeoOs13aTenbHO 3aMeleHHOro C;-C HUKIIOAIKIIa, HeoOs13aTENbHO 3aMeIeHHOro 3-10
YJIEHHOTO TeTepPOLUKIIIA, coaepikamero oT | 1o 3 rerepoaroMoB, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOJIa U CEPbl, U HEOOsI3aTeIbHO 3aMeIeHHOro (peHma,

e HeoOA3aTENBHO 3aMeleHHast rpyTina W MoKeT ObITh 3aMelneHa oqHuM uiu Gosee RY;

kaxeii Rl HesaBucumo Beibupator u3z ramorena, -OR, -CN, -(CH,)yu(3-10 uneHHblit
reTePOLMKIII, cofepKamuii oT 1 10 3 reTepoaToMOB, BEIOPAHHBIX U3 a30Ta, KUCIOPOJA U CEPhI)
1 -(CHy)n(Ceapun),

Kaxblid R npencrasinsier coboii peHm;, u

KaXIbI M MpencTaBisieT codoit 1.

4. CoenuHenwue no 0OoMy ogHOMY U3 T 1-3, rae

V Boibupatot u3z C(0) u CRRE;

X npeacrasisiet coboit N;

Y mpencrasisier coboit C(O);

n mpeacraiiseT codoii 0

R? mpencrassier coboit BOmopon;

kaxapid RP, Re RY Re, R Re, R, R Ri| RF u R* npexcraiser coboii BOmopox;

KOJNBLO A mpencrasisieT coOoil S-uneHHBI rerepoapwi, coxepxamuii ot 1 go 3
reTepoaToMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOPOA U CEPBI,

r7e KOJbLo A HeOOs3aTEIbHO 3aMEIIEHO ONHUM Ui bosiee W
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Kakabli W HE3aBHCHMO BBIOMPAIOT W3 TrajioreHa, Heobs3atenbHO 3amereHHoro Ci-Cg
ankuia, Heobs3aTenbHO 3aMereHHOro C3-Cpo HUKIoaKiia, HeoOs3aTeIbHO 3aMerieHHoro 3-10
YJICHHOTO TeTEePOLMKIIIIA, comeprkaimero or 1 10 3 reTrepoaToMoB, BbIOpaHHBIX W3 a30Ta,
KHCJIOPOJIa U CEPbl, U HeoOsI3aTeIbHO 3aMeIeHHOro (peHma,

rae HeoOs3aTesIbHO 3aMeleHHas rpynna W MoeT ObITh 3aMelleHa ¢ TOMOLIBIO OTHOTO
unu 6onee R

kakpiil Rl HesaBrucumo Beibuparot u3 rajorena, -OR, -CN u -(CH,),(benun);

Kaxplid R npencrasnsier coboii peHu, u

Kbl m NpeacTasisieT codoit 1.

5. Coenunenue no mobomy oxnomy u3 mm. 1-4, roe L BeiOupatot u3 -(CH,)p-, -CH,-, -
CH,CH,-, -CH,CH(CHj3)- u -CH,CH(CH3;)O-.

6. Coegunenue o Jr0OoMy ogHOMY U3 Tl 1-5, rae n mpencrasisier codoii 0.

7. Coequnenue mo JrodoMy ogHoMy u3 mim. 1-6, rae coenuaenne umeet Gopmyy (I1°):

T
N X-zZ

Kone1u,0
A R¢
R? )—N R
b
R R°\\
N (I17)

Wi ero (papMaleBTHUECKU pruemMieMast CoJlb.

8. CoenuHeHue 1o JJr0O0OMy ogHOMY U3 Timl. 1-7, rae coenuHenue umeet Gopmyay (I1°-a):

Kon:uo N/_\N ‘B
A\

N (117-2)

WM ero (papMaleBTHIECKU pruemMiieMast CoJlb.

9. Coenqunenue o JroOoMy ogHomMy u3 . 1-7, roe coenuaenne umeet Gopmyny (II°-b):

Rx
Koablio N
A
O R? N

A\

N (117

WY ero (PapMaleBTHIECKU puemMiieMast CoJlb.
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10. Coenunenue no odomy onHomy u3 . 1-7, rae coenunenue umeet dpopmyry (I-c):

/ A\ o
Konesuol N NA@
VR
R? N\
W
N (I1I'-c)

WM ero (papMaLeBTHUECKU puemiieMast CoJlb.

11. Coenunenue no modomy ogHomy u3 mm. 1-7, rue coenuHenune umeet Gopmyy (II'-d):

0

Konsuo, N\ N‘%
A
AN

N (117-q)

WM ero (papManeBTHUYeCKU preMieMast CoJlb.

12. Coenunnenue no o0oMy ogHoMy u3 mi. 1-7, rae coeaunenue umeet popmyay (II-e):

Koneio N N
=
O R? N\
N
N (117-¢)

WM ero (papMaleBTHIECKU pruemMiieMast CoJlb.

13. Coenunenue no odoMy ogHoMy u3 mm. 1-7, rae coenunenue umeet ¢popmyy (II-f):

RX

Koneiuo
2 N
R2 N\
N
N (117-1)

WM ero (papMaleBTHIECKH pruemMiieMast CoJlb.

14. Coenunenue no modomy ogHomy u3 mi. 1-7, rne coequHenue umeet Gopmyny (II'-g):
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(IT' -g)

WM ero (papMaLeBTHUECKU puemiieMast CoJlb.

15. Coenunenue no modomy ogHomy u3 mm. 1-7, rae coenuHenune umeet Gopmyay (II'-h):

Koarsno
A
RX
N
R2 N\
N
N (117 -n)

Wi ero (hapMaLeBTHUECKU pruemiieMast CoJib.

16. Coequnenue no srodomy ogHomy u3 . 1, 2 u 5-15, rue xonbio A BeiOupatot u3 Cs-
Cyo mukmoankuia, 3-10 4JIEHHOTO TeTePOLMKIIMIA, Comepskamero oT 1 g0 3 rerepoaToMos,
BBIOPAHHBIX U3 a30Ta, KUCJIOpoaa U cepbl, Gerra u 5-10 4iIeHHOro rerepoapuiia, ConepsKamero
ot 1 10 3 reTepoaToMOB, BEIOPAHHBIX M3 a30Ta, KUCJIOPOJA M CEPBI, TIe KOO A HEOOs3aTeIbHO
3aMelIeHo ogHuM wiu 6osiee W.

17. Coenunenue no modomy omHomy u3 mm. 1-3 u 5-16, roe Koimblo A NpencTaBisieT
coboli HeoOs3aTeNbHO 3aMeleHHbIH S5-0 4IeHHBIH rerepoapwy, copepkamumidi ot 1 mo 3
reTepoaToMOB, BBIOPAHHBIX M3 a30Ta, KUCIOPOJA U CEPBL.

18. Coenunenne mo jar0doMy omHOMYy U3 mil. 1-17, rae Koiblo A MpeacTaBisieT CoOOM
HeoO0s13aTeNIbHO 3aMELIeHHbIN S-4JIeHHBIN reTepoap, coxepkamuid ot 1 10 3 rerepoaTtomos,
BBIOPAHHBIX M3 a30Ta, KUCJIOPOIA U CEPBL

19. Coenunenne no modoMy ompHomy u3 mim. 1-18, rae xompo A mpezncrasisier coOoit
HeoO0s13aTeNIbHO 3aMEIeHHBIN THA30JINI WA MTUPA3OJTHIL

20. Coenunenue 1o JJr000oMy ogHoMy 13 mimt. 1-19, rne coenqunenune umeet Gpopmyy (I11):



Rl R?
N Vv,
(W)HE.Z S\>—N\ X-Z  pe
R: \—N RY
b
R RC\\

WM ero (papMaLeBTHUECKU puemiieMast CoJlb.

21. Coenunenue no mobomy onHoMy u3 mit. 1-8 u 16-20, rae coenunenue nmeet Gopmyry

) mEN\>— NN
i~

(IlI-a):

WM ero (papmaneBTHYeCKy npreMieMast CoJlb.

22. CoenunHenue o JroOomy omHomy w3 mi. 1-7, 9 u 16-20, roe coeavHEHUE UMEET

dbopmyny (III-b):
N
A\
(W)12 H > N
S
O R? N

A\

N (11

RX

WK ero (papMaleBTHIECKU pUemMiieMast COJlb.

23. Coenunenue mo jgrobomy omHomy u3 mm. 1-7, 10 u 16-20, roe coequHeHHe UMeEeT
dopmyny (III-c):
7 \ O

N

(W) 1?ES\>;N%
R? N
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WK ero (PapMaleBTHIECKU pHUemMiieMast CoJlb.

24. Coenunenue 1o Jr000oMy ogHoMy 13 mimt. 1-19, rne coenqunenune umeet dpopmyiy (IV):

RN
Rl
HN-N, v,
N  X-Z pe
Y

WM ero (papMaleBTHUECKU puemiieMast CoJlb.

25. Coenunenue mo jgrobomy omHomy u3 mm. 1-8, 16-20 u 24, rne coequHeHHe UMeEeT
dopmyiy (IV-a):

~-N ™\
HN
>—N N

WK ero ¢papMaleBTHUECKH PUeMIIEMAsT COJIb.
26. Coenunenue no Jobomy ogHomy u3 min. 1-7, 9, 16-20 u 24, roe coequHEHHe UMEET
}opmyny (IV-b):
HN-N,
N

(W)i2 O R? “—N

A\

N (IV-b)

WK ero (PapMaleBTHIECKH pUemMiieMast COJlb.

27. Coenunenue no Jrobomy onnomy u3 . 1-7, 10, 16-20 u 24, roe coenuHEeHUE UMEET
dopmyiy (IV-c):
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WK ero papMareBTHUECKH MPUeMIIeMasi COJIb.

28. CoenuHenwe 110 J000My oxHOMy 13 L. 1, 2 u 5-28, rie B kaxaom ciydae R3 RP RS,
R4, Re, Rf Re, R, Ri, Ri, R¥ u R HesaBrcumo BeIOMparoT U3 Bogopona, rajorena u Ci-Cg ankua.

29. Coenunenue 1o nodoMy ogHomy u3 . 1-3 u 5-28, rae R? BeiOuparot u3 Bogopona,
raynorena u C;-Cy ankuna.

30. Coenunenue no moboMy omHoMy u3 m. 1-29, rae B kaxnom ciaydae RP R€ RY, Re, RE,
Re, R Ri Ri, R¥ u RX kaxxapiii mpenctasisieT co00it BOOOPOI.

31. Coenunenue no grobomy ogHomy u3 . 1-30, rae R? npencrasnser coboit BOTOPOA.

32. Coenunenue no jgrobomy omgHomy u3 mm. 1, 2 u 5-31, rae kaxkasii W HE3aBHCHUMO
BbIOMparoT u3 rajorena, -OR, -CN, HeoOs3atenpHO 3aMemeHHoro Ci-Cy ankuna, HeoOs3aTeIbHO
3amemenHoro  Cz;-Cyy LHUKJIOanKwia, HeoOs3aTenbHO  3aMeleHHoro 3-10  4jieHHOro
reTepOLMKIINIA, COEpsKaIlero ot 1 10 3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCIOPOA U CEpHl,
HeoOs3aTeNIbHO  3aMelIeHHOro (eHmIa U HeoOs3aTeqbHO 3aMelleHHOro 5-10 wieHHOro
reTepoapuia, coaepskaiiero ot 1 10 3 rerepoatoMoB, BHIOPAHHBIX U3 a30Ta, KUCIOPOa U CEPHI.

33. CoenuHenue 1o JroOoMy ogHOMY U3 M. 1-32, roe kaxabiii W He3aBUCUMO BBIOUPAIOT
U3 rajore’a, HeooOs3areabHO 3amenneHHoro C-Cy ankuna, HeoOs3aTeapHo 3aMmerneHHoro Cs-C
LUKJIOATIKUJIA, HeO0sI3aTeIbHO 3aMeleHHOro 3-10 4JIeHHOro reTepoLMKIINIa, Colep Kamero ot 1
10 3 reTepoaToMOB, BHIOPAHHBIX U3 a30Ta, KHCIOPOAA U CepPbl, U HEOOsS3aTeIbHO 3aMEIEHHOTO
(beHua.

34. Coenuuenue o Jr00oMy ogHOMY U3 T, 1-33, roe kaxabiii W He3aBUCUMO BbIOUPAIOT
u3 rajgorena, C;-Cq ankmna, C3;-Cy LMKIOANKHIIA, HEOOSI3aTENBHO 3aMELIEHHOrO 5-6 YJIEHHOIO
reTepoOLMKIINIA, COAepKamero ot 1 10 3 reTepoaToMoOB, BEIOPAHHBIX U3 a30Ta, KHCJIOPOJA U CEPHI,
U HeoOs13aTeIbHO 3aMEeeHHOTO (heHMUIIA.

35. Coenunenue mo ar00oMy ogHOMY U3 T, 1-34, rne kaxabiii W He3aBUCUMO BBIOUPAIOT
U3 XJiopa, TpeT-OyTHiia, UMKIOreKCcHia, 2-0eH3mwnunepuanamia, Genmna, 3-muanodenmna, 3-
xyop¢ennna, 2-perokcudennna u 3-(azeruaus- 1 -uamern)peHnna.

36. Coenunenue o nodomMy omHomy u3 min. 1, 2 u 5-35, rue kaxaeii R! HezaBucHMO
BbIOMparoT u3 ranoreHa, -OR, -CN, -NQO,, C-C¢ ankuna, C1-C¢ ranorenankuna, -(CH;),,(C5-Cqy
muknoankui), -(CHy)yu(3-10 uneHHBI reTeponMKINI, copepykamuii oT 1 10 3 reTepoaTomos,
BBIOpPAaHHBIX M3 a30Ta, Kuciopona u cepsl) u -(CH,)y,(permn).

37. Coenunenue 1o ao0oMy omHOMY HM3 Tl 1-3 u 5-36, roe kaxabii R! HesaBrucUMO
BbIOMparoT u3 ranorena, -OR, -CN, -(CH;),(3-6 uneHHbIi rereponukimi, cogepxamuii ot 1 1o 3

reTepoaToMoOB, BBIOPAHHBIX U3 a30Ta, kKuciopona u cepsl) U -(CHy)y(perm).
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38. Coenunenue no jgrobomy onHomy u3 . 1-37, rme kaxneiii R! npencrasmsier co6oit
He3aBrcuMo rajiores, -OR, -CN u -(CH,),(benmn).

39. Coenqunenne o yrodomy omHomy w3 m. 1, 2 u 5-38, rme kaxnapii R He3aBUCHMO
BbIOMparoT u3 Bonopoxaa, C-Cg ankmna u penmna.

40. Coenurenne 1o mrodoMy omHomy u3 min. 1-39, roe xaxnabeiii R npencrasisier coboit
¢benm.

41. Coenunenue o modomy ogHomMy u3 . 1 u 5-40, rae kaxxabliii R’ npencrasisier coboit
C-C¢ ankmm.

42. Coennnenue o grodoMy ogHoMy u3 mm. 1, 2 u 5-41, rae xaxaplii m MpeacTaBisieT
coboit 0 mu 1.

43. CoenuneHue 1o JJI000My ogHOMY 3 Til. 1-42, rie Kakablidi m npencrasisieT codoi 1.

44. Coenunenue, BblOpaHHOe M3 TaOiauubl B, mnu ero ¢apmanesTudecku npuemiemast
COJIb.

45. Coenunenne, BbiOpaHHOe u3 Tabmuubl C, Win ero ¢gpapmManeBTHYECKH MpUeMiIeMast
COJIb.

46. dapmaneBTHYECKAsT KOMITO3ULIMS, COAepIKallas COeIUHEHUE 10 JIIOOOMY OTHOMY M3
nn. 1-45 wm ero ¢gapmaueBTHYECKH NPHEMIIEMYIO COJb U (papMaLeBTHYECKU MPHUEMIIEMbIH
HOCHUTETIb.

47. Cnocob unruduposanus USP30 y yenoBeka, BKIFOYAIOLIHI BBEEHHE COSAMHEHUS 10
mobomy omgHoMy u3 nm.  1-45 wim ero (QapManeBTHYECKH MPHEMJIEMOH COJH, WU
(dapManeBTHUECKONH KOMIO3UIIMH 1O 1. 46.

48. Cnoco0 nevyenus 3a00JI€BaHUs, HAPYLICHHUS WM COCTOSIHUS, aCCOLIMMPOBAHHOTO C
USP30, Bxmouaroluii BBeACHHE NAIMEHTy, HYXXIAIOLIEMyCs B 3TOM, TeparneBTHYECKU
5(}(eKTUBHOTO KOJNMYECTBA COCOUHEHUs Mo Jodomy omHomy w3 mm.  1-45 wumm  ero
(bapManeBTHUECKH MPUEMIIEMOU COJIU, WK (hapMaleBTHUECKONH KOMIIO3HUIIMHU T10 1. 46,

49. Cnoco0 nedeHuss HEHPOIEreHEPATUBHOIO WJIM HEBPOJIOIMYECKOTO 3a0OJeBaHUS,
HapylLIeHUss WU COCTOSIHMS, BKJIIOYAIOLIUI BBEAEHHE MALUEHTY, HYXKIAIOLIeMyCs B 3TOM,
TepaneBTu4ecKd 3()(PEeKTUBHOTrO KOJIMYECTBA COSAMHEHUs 1O JI0OoMy ogHOMY U3 . 1-45 wian
ero apMareBTHYECKU MTPUEMIIEMO COJH, M (hapMalleBTHYECKONH KOMITO3UILIUHU TI0 1. 46.

50. Cnocob nedveHus: 3a00yeBaHMs], HAPYIIEHHUSI UM COCTOSIHHS, aCCOLMMPOBAHHOTO C
MUTOXOHIPHAJIBHON TUC(YHKINEH, BKIFOYAOIUI BBEICHHE TALIUEHTY, HY KIAIOIEMYCSl B STOM,
TepaneBTHIeCK! 3()(PEeKTUBHOTO KOJIMYECTBA COSAMHEHUs 10 Jr0OoMy ogHOMY U3 . 1-45 wn
ero papMareBTHYECKH MPUEMIIEMON COJH, W (hapMalleBTHUECKONH KOMITO3HUIIUHU TI0 1. 46.

51. Cnocob mo mobomy omHomy u3 mm. 48-50, rme 3aboneBaHue, HapyLICHHE WIH
COCTOSTHUE TIPEACTAaBIISIET co00i Oone3nn [lapkuHCOHA.

I1o noBepenHOCTH
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