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OIIMCAHHUE U30BPETEHHUSA
2420-567080EA/061
MMPOU3BOJAHBIE KOHAEHCUPOBAHHbBIX INPAZUHOB KAK HHT'MBUTOPBI
A2A/A2B

OBJIACTb TEXHHKH, K KOTOPOM OTHOCHUTCSA U30EPETEHHA

Hacrosimee nzo0peTreHne OTHOCUTCS K IPOU3BOIHBIM KOHIECHCHPOBAHHOTO MHPA3HHA,
KOTOpblE MOAYJUPYIOT aKTUBHOCTb aJI€HO3MHOBBIX PELENTOPOB, TAKUX Kak MoATHNbI A2ZA u
A2B, u npuromHel NpH JieueHUW 3a00JIEBAHUI, CBS3aHHBIX C AKTUBHOCTBHIO aJIE€HO3HMHOBBIX
peLenTopoB, BKJIKOYAsl, HAPUMEP, PaK, BOCHIAIUTEIbHbIE 3a00JeBaHUS, CEPACYHO-COCYAUCTHIE
3a0oneBaHuMsl, HeMpoaereHepaTUBHbBIE 3a00JIEBaAHMS.

YPOBEHb TEXHUKHU

AZIeHO3UH TpeAcTaBysieT cOO0i BHEKJIETOUHYIO CHTHAIBHYIO MOJIEKYIY, KOTOPask MOXKET
MOJYJHPOBATh MMMYHHBIE OTBETBHI Yepe3 MHOTHE THIIBI UMMYHHBIX KJIETOK. AJECHO3WH ObLI
BIIEPBbIE TPHU3HAH (PU3NOJIIOTHUECKUM PEryJSITOPOM TOHYCa KOPOHApHBIX cocynoB Drury u
Szent-Gyorgyu (Sachdeva, S. u Gupta, M. Saudi Pharmaceutical Journal, 2013, 21, 245-253),
ogHako Toibko B 1970 romy Sattin m Rall mokasanu, 4To aneHO3MH peryiupyer (yHKIHO
KJIETKH TIOCPEACTBOM 3aHATHUS CHeNM(PUIECKUX PEleNTOPOB HA TOBEPXHOCTH KieTku (Sattin, A.
u Rall, T'W., 1970. Mol. Pharmacol. 6, 13-23; Hasko’, G., at al., 2007, Pharmacol. Ther. 113,
264-275).

AZIEHO3UH HUrpaeT >KU3HEHHO BAXKHYIO POJIb B PA3IMYHBIX APYIHX (PU3HOIOTMYECKHX
¢yHkuusax. OH y4acTBYeT B CHHTE3€ HYKJIEMHOBBIX KHCJIOT, KOTZa CBsi3aH ¢ TpeMs pocdaTHbIMU
rpynmnamu; oH obpasyer AT®, HeOTbeMIEMbIli KOMIIOHEHT YHEPreTUYECKON CHCTEMBl KJIETKH.
AZIeHO3MH MOXET BbIpadaTHIBATBHCSA NMyTeM (EPMEHTATHBHOIO PACIICIUIEHHsT BHEKJIETOYHOTO
AT® unu Takke MOXKET BBICBOOOXKIATHCS M3 MOBPEKACHHBIX HEHPOHOB M INIMAJIBHBIX KJIETOK,
NpOXOAs dYepe3 MOBPEXKICHHYI IuasMatudeckytro MemOpany (Tautenhahn, M. et al.
Neuropharmacology, 2012, 62, 1756-1766). AneHO3uH  OKa3blBA€T  pa3jIMYHbIC
dapmakonorndeckue 3pQexTrl Kak Ha mepudepun, Tak U B LEHTPATbHONH HEPBHOW CHCTEME,
BO3JCUCTBYsl Ha CHEHU(UUECKHe PEeLenTOphl, JIOKATU30BAHHbIE HAa KJIETOYHBIX MeMOpaHax
(Matsumoto, T. et al. Pharmacol. Res., 2012, 65, 81-90). OnucaHbl anbTepHATUBHBIE MYTH
00pa3oBaHUsl BHEKJIETOYHOI'O aJC€HO3WHA. JTU MYTH BKIKOYAIOT MPOU3BOACTBO aJE€HO3MHA U3
HukotTuHamugauaykieoruna (HAJ[) smecto AT® 3a cuer cornacoBanHoro nerictsusi CD38,
CD203a u CD73. CD73-He3aBucuMas NMPOAYKLHUs aJ€HO3MHA TakKK€ MOXET MPOUCXOAUTDH C
NOMOIIBI0 Apyrux (ocdaros, Takux Kak menodHas gocdarasa WM CTPOMaJIbHAS THIIEPILIA3HS
MIPEACTATEIBbHOMN KeJe3bl.

CyiecTByer 4YeTbipe H3BECTHBIX MOATHNA aJ€HO3MHOBOIO peLenTopa y 4YeloBeKa,
Bkyrouast peuentopbl Al, A2A, A2B u A3. Al u A2A sBJSIIOTCS peLIENTOPaMU C BBICOKUM
cpoactBoM, Toraa kak A2B u A3 sABnsAw0TCA peLenTopaMu ¢ HU3KUM CPOACTBOM. AZIGHO3UH U
€ro aroHUCTbl MOTYT JIEHCTBOBAaTh 4Yepe3 OAMH WJIM HECKOJNbKO M3 3THX PELENTOPOB U MOTYT
MOJYJHPOBAaTh AKTUBHOCTb AJCHUJIATLUKIA3bI, (PEPMEHTa, OTBETCTBEHHOIO 32 IIOBBIIICHUE

ypoBHs nukindeckoro AM® (uAM®). PaznuunHble peLenTopbl OKa3bIBAIOT Pa3IHMYHOE



CTUMYJIUpYIOIee M  HUHruOmWpymolee aelcTBue Ha 3TOT  (epmeHT. lloBbleHHbIE
BHYTPUKJIETOUHBIE KOHLIEHTpauuu HAM® MOryT mOAaBIATh AaKTUBHOCTb HMMYHHBIX W
BOocHaMTeNbHBIX KyieTok (Livingston, M. et al., Inflamm. Res., 2004, 53, 171-178).

Penentop anenosuna A2A mMoskeT nepenaBaTh curHansl Ha nepudepun u B LIHC, npu
5TOM AarOHHUCTBl HCCIEAYIOTCS Kak MNPOTUBOBOCHAJUTENbHBIE IIpenapaTbl, a aHTarOHUCTbI
UCCIIeNYIOTCS AJisl HelipoaereHepaTuBHbIX 3a0oneBanumii (Carlsson, J. et al., J. Med. Chem., 2010,
53, 3748-3755). B OonpmmHCTBE THUNOB KJIeTOK mnoatun A2A monaBiseT ypOBEHb
BHYTPUKJIETOYHOT'O KaJibLius, Toraa kak A2B ycunusaet ero. Penienrop A2A 00bIMHO NOAABIISET
BOCMIAJIUTENIBHYIO PEAKIHI0 UMMyHHBIX KieTok (Borrmann, T. et al., J. Med. Chem., 2009,
52(13), 3994-4006).

Penentopsl A2B BBICOKO 3KCIPECCUPYIOTCA B JKEJNYAOYHO-KUIIEYHOM TPAKTE, MOYEBOM
ny3bIpe, JIETKUX U TY4HbIX KieTkax (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-
857). Peuentop A2B, XOTsI CTPYKTYpHO TECHO CBsi3aH ¢ peuentopoM A2A u crnocobeH
aKTUBUPOBATh  ANCHWJIATLMKIA3y, (YHKIHMOHAIBHO  OTJIMYAeTCs.  bBbUIO  BBICKA3aHO
NPEIONOKEHNe, YTO JTOT IMOATUI MOXKET HCIONb30BaTh CUCTEMBbl Ilepefaud CHUrHaja,
OoTNIU4HbIE OT anmeHmwnatuukiasbl (Livingston, M. et al., Inflamm. Res., 2004, 53, 171-178).
Cpenn BCex aleHO3WHOBBIX PEIENTOPOB perenTop aaeHo3mHa A2B mpencrasisier coOoit
pelentop ¢ HHU3KUM CpPOACTBOM, KOTOpPBIH, Kak IOJAraloT, OCTAaeTCs MOJYalliM B
(pU3NONOTHUECKUX YCIOBUSIX U AKTUBUPYETCS BCJIECACTBHE IIOBBIIIEHHBIX BHEKJIETOYHBIX
ypoBHeli anmeHo3mHa (Ryzhov, S. et al. Neoplasia, 2008, 10, 987-995). AxrtuBauus
aIeHO3UHOBOTO perenTopa A2B MOXeT CTUMYJIMPOBATh aAeHUIaTIUKIa3y U Gocdonunasy C 3a
cuer aktuBanuu O0enkoB Gs u (Gq, cOOTBETCTBEHHO. Takke OMHCAHO CBSI3bIBAHHE C MUTOIEH-
aKTUBUPOBAHHBIMU NpoTenHknHa3aMu (Borrmann, T. et al., J. Med. Chem., 2009, 52(13), 3994-
4006).

B uMMyHHOI1 cucTeMe BKIIIOUEHHE Tepeadll CUTHAIOB aJeHO3MHA MOXET ObITh BaXKHBIM
PEryJIATOPHBIM MEXaHH3MOM, KOTOPBII 3allMIIaeT TKAHU OT YPE3MEPHbIX UMMYHHBIX PEaKLUM.
ANIEHO3MH MOKeT OTpPULATENbHO MOAYJIUPOBAaTb HWMMYHHBIE OTBETHI 4e€pe3 MHOTHE THIIbI
UMMYHHBIX ~KJIE€TOK, BKJIOUass T-KJIETKH, €eCTECTBEHHbIE KJIETKH-KWUIEPbL, Makpodary,
JEHAPUTHBIE KJIETKH, TyYHblE KJETKH M KJETKH-CyIpeccOpbl MHEIOHIHOTO MPOUCXOXKIEHUS
(Allard, B. et al. Current Opinion in Pharmacology, 2016, 29, 7-16).

B onyxomsx STOT myTh 3axBaThIBAETC MHKPOCPENOH ONyXOJH U caboTHUpyer
NPOTHBOOIYXOJIEBYIO CIOCOOHOCTP WMMYHHOW CHCTEMBI, CHOCOOCTBYSI NPOTPECCHPOBAHHIO
paka. B Mukpocpene onyxoiu afeHO3WH B OCHOBHOM BbIpa0aThIBaJICS U3 BHEKIETOUHOTO ATD ¢
nomotibto CD39 u CD73. MHOXeCTBeHHbIE THUIIBI KJIETOK MOTYT I€HEepUpOBaTh aJl€HO3UH,
skcrpeccupyst CD39 u CD73. DTO OTHOCHUTCS K OMNyXOJEBBIM KieTkaMm, T-3ddexropHbM
KJIeTKaM, T-peryJsTOpHBIM KJI€TKaM, OIyXOJEeBbIM MakpodaraM, MOAABISIOIINM KJIETKaM
muenongHoro npoucxoxnaeHuss (MDSC), sHmoTenuanbHBIM KJIETKAM, CBSI3aHHBIM C PaKOM
¢ubpobnactam (CAF) u Me3eHXHMalbHBIM CTPOMAJIbHBIM/CTBOJIOBBIM  KiieTkam (MSC).
I'mnokcusi, BocmajeHue W APYrue€ HMMMYHOCYNPECCHUBHBIE CHUTHAlbl B MHKPOCpENE OIMyXOJH

MOTyT UHAyLupoBath 3kcnpeccuro CD39, CD73 u nocnenypoliee Npou3BOJACTBO afjeHO3MHA. B



pe3yJbTaTe YpOBEHb AJ€HO3MHA B COJIMAHBIX OIYXOJSIX HEOOBIYHO BBICOK IO CPAaBHEHHIO C
HOPMAaJIbHBIMH (PU3HOJIOTHYECKUMHU YCIOBUSIMIL.

A2A B OCHOBHOM 3KCIIPECCUPYETCS Ha TUM(POUAHBIX KJeTKax, Bkiodast T-3¢gdexropHble
KJIETKH, T-peryasTopHble KJIETKH U €CTEeCTBeHHble kujulepbl. brokupoBaHue peuentopa A2A
MOJKET NPEAOTBPATUTH HIDKECTOSIINE MMMYHOCYIPECCHUBHBIE CUTHAJbI, KOTOPBIE BPEMEHHO
nHakTuBUpyroT T-knetku. Penentopsl A2B B OCHOBHOM 3KCIPECCHUPYIOTCSI Ha KJIETKax,
NPOUCXOIAINNX W3 MOHOLMTOB, BKJIIOYAsl IEHAPUTHbIC KJIETKH, OIyXOJeBble Makpodarw,
NOJABJISIIOLINE  KJIETKH  MuenougHoro  mnpoucxoxnaenuss (MDSC) wu Me3eHXUMHBbIE
ctpomanbhbie/cTBoNIOBIe KjeTku (MSC). BiokupoBanue perentopa A2B B DOKIMHHYECKUX
MOJIENIIX MOJKET TOAABISITH POCT OINMyXOJH, OJIOKMPOBATH METACTA3UPOBAHHE M YBEJIUYHUBATH
NPEACTABICHNE OMYXOJIEBbIX AHTHUT€HOB.

C Touku 3penmss mnpodunsi OesomacHocTu OnokupoBanuss ADORA2A/ADORA2B
(A2A/A2B), mpimu ¢ HOKayTOM penentopoB A2A u A2B SBIAOTCSA KU3HECTIOCOOHBIMH, HE
IEMOHCTPHPYIOT aHOMAJIHi pocTa U sBIsiFoTCs pepTribHbiMU (Allard, B. et al. Current Opinion
in Pharmacology, 2016, 29, 7-16). Mpeimu A2A KO neMOHCTPHpPOBAJIM MOBBIIIEHHBIE YPOBHU
MPOBOCTIAIUTENBHBIX [IUTOKMHOB TOJIBKO Tociie 3apaxenns LPS u 6e3 nmpu3sHaKoB BOCHAJIEHHS
Ha ucxomHoM ypoBHe (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-857). Mbiu
A2B KO noka3zanu HOpMaJbHOE KOJHMYECTBO TPOMOOLIMTOB, 3PUTPOLUTOB MU JIEWKOLUTOB, HO
yBeNU4IUIN BocriajieHne Ha ucxogHoM yposHe (TNF-anbda, IL-6) y HauBHBIX Mblneii A2B KO
(Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-857). IloBbleHHasi MPOAYKIIHSI
TNF-anbpa u IL-6 Obuta oOHapykena mocye sneueHuss LPS. YV wmbmmeit A2B KO Taxke
HaOJIFO1alIM TIOBBILIEHHOE CONEP’KaHHE MOJIEKYJl COCYIUCTON aAre3uy, KOTOpBIE ONOCPENYIOT
BOCIMAJICHUE, a TaKXXe aAre3ur0/BbIBOPAYMBAHME JICHKOLUTOB, YCHJIEHHAs AKTUBALUS TYYHBIX
KJIETOK; MOBBILIEHHAsl 4yBCTBUTEIBHOCTD K IgE-omocpenoBanHoi anapmiakcuy v MOBBIIEHHAS
yTe4Ka U3 COCYA0OB M MPUTOK Heirpodmnos npu runokcuu (Antonioli, L. et al., Nature Reviews
Cancer, 2013, 13, 842-857).

Takum 00pa3oM, CylIecTByeT HEOOXOAMMOCTh B pa3pabdOTKe HOBBIX CEJEKTHBHBIX
JIMTaHJIOB aJCHO3WHOBBIX PEIENTOPOB, TAKUX Kak moAaTHnbl A2A u A2B, st jJedeHus Takux
3a00NeBaHMi, KaK pakK, BOCMAJIUTENbHbIE 3a00JI€BaHUs, CEPAEHYHO-COCYAUCThIe 3a00IeBaHUS U
HelpoaereHepaTHBHbIE 3a00IeBaHM. JTa 3asiBKa HAIIPABJICHO HA 3Ty MOTPEOHOCTh U IPYTHE.

KPATKOE U3JIOKEHUE CYIIHOCTH U3OBPETEHUSA

JlanHOE M300peTeHne OTHOCUTCS, Cped npoue2o, Kk coenunenusM Ghopmysl (I):

R ).



Wi ero (apMaleBTHYECKH MPUEMJIEMOIN COJIH, T7I€ COCTaBHbBIE UJIEHBI ONpPENeNIeHbl B
TAaHHOM JTIOKYMEHTE.

B nanHOM M300peTeHHnH JOTIONHUTEIBHO MpeIokeHa (hapMaleBTHUECKHUEe KOMITO3ULIUH,
comepkamue coenunenue ¢opmysbl (I) mam ero (apmaneBTHUECKH NPUEMIIEMYIO COJb H
(bapmMaLeBTHYECKH TPUEMIIEMbII HOCUTENb.

Hacrosimee nzoOpeTeHne Takke OTHOCUTCS K CrocobaM HHTHOMPOBAHUS aKTHBHOCTH
aJIeHO3MHOBOIO pELeNTOpa, BKJIIOYAIOLINM IPUBEAEHHUE AAHHOTO peLenTopa B KOHTAKT C
coenunenreM Gopmybl (1) wiu ero papmManeBTUYECKU TPUEMIIEMON COJIBIO.

B HactosimeM M300peTeHHH TaKKe MPEASIOKEHbI CIOCOOBI JIeYeHHs 3a00JeBaHUS WU
pPacCTpONCTBA, CBSI3AHHOTO C€ AHOMAJbHOM 3KCIpecCHuel  aJeHO3UHOBBIX  PELENTOPOB,
BKJIFOYAOIME BBEACHUE YKA3aHHOMY MAIEHTY TepaneBTUYECKH >(PPEKTHBHOIO KOJHMYECTBA
coennaenus popmyel (I) wm ero papmaneBTHUECKH TPUEMIIEMON COJIH.

Hacrosimmee m3oOpereHne Takke OTHOCHTCA K coenuHeHuio ¢opmyiasl (I) wmmm ero
(apManeBTHYECKH MPUEMIIEMOH COJNH JJIsl IPUMEHEHHUsI B JIOOOM M3 CrOCOOOB, OMHMCAHHBIX B
TaHHOM JTOKYMEHTE.

Hacrosimee n3o0pereHne Takke OTHOCHUTCS K NpUMEHeHHIo coenuHeHus: gopmyusl (1)
WK ero (apManeBTUUECKU MPUEMIIEMOI CONM ISl TIOJYYEHHUS JIEKApCTBEHHOTO CPEACTBA IS
NPUMEHEHHUs B JIFOOOM U3 CIIOCOOOB, OMMUCAHHBIX B TAHHOM JOKYMEHTE.

MHOJAPOBHOE OITMCAHUE CYIIHOCTH U30OBPETEHHUSA

Coeounenus

B nanHOI 3asiBKe TIPEAJIOKEHBL, cpedu npoueeo, coenuuenus popmyisr (I):

R )

WH ero (papMaleBTHYECKH MpUeMIieMasi COJIb, THE:

R! BoiOpan w3 H, C;¢ amkuna, C,¢ ankenuna, C,¢ amkuamia, Cjg rajoreHajKuia,
C(O)R™, C(O)NR*'RY, C(0)OR™, C(=NR*HR”', C(=NRHNR'R¥, S(0),R"" u S(0),NR'R",
npuueM C,¢ ankmn, C,¢ ankenmn, Cp¢ ankuamn U Cig TaJIOTCHANKWI U3 R! KK bl
HeoOs3aTeTbHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENISIMH RlA;

kaxneii R, R™, R 1 R nesasucumo BeiGpan us H, C ¢ ankuna, Ci_g FaIOreHAIKIIA,
Ca6 ankenmna u Cog ankunmna, npuueMm Cie ankun, Cjie ramoreHanku, Coe ankeHm1 U Cog
ankuHm 13 R*, Rbl, R u Rdl, KaKIbIil HeoOs3aTeNbHO, 3aMeleHbl 1, 2, 3 uau 4 He3aBUCUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R4

. pel
kaxabii R® HesaBucumo BwiOpan w3 H, OH, CN, C;¢ ankuna, C;¢ ankokcu, Cig



rajoreHankuja, Ci ¢ raoreHankokcu, Cy ¢ ankenuna u Co ¢ aJKMHNIA,

KayKIbIA R4 HesaBucumo BbiOpaH u3 OH, CN, ranorena, C;3 ankuna, C, 3 ankenmna, C,.
3 ankuamna, Ci3 ranorenankuna, Cis ankokcH, Ci.3 rajoreHaakokcH, aMuHO, Ci.3 aJKMJIAMUHO
u 1u(Ci3 aJIKUIT)aMUHO;

x3 npexacrasJsier coboit N wiu CR? ;

R? BeiOpan u3 H, D, ramorena, OH, CN, NO,, C;¢ ankuna, C;¢ ramoreHankuia, Cog
ankenwna, C, ankunmna, Cig ankokcu, Cig ramoreHankokcu, 1maHo-Ci; ankuiaa, HO-C; 3
ankuna, Cps amkokcu-Cj3 amkwmna, Css muknoankmna, amuHo, Ci3 ankumamuno, au(Cjs
ankun)amuHo, Tho, Ci3 ankuntuo, Cy 3 ankuncynbunamna, Ci.3 ankuicyibhoHmIa, Kapdamuia,
Ci3 anxunkapbamwuna, mu(Cis amkun)kapbamuna, kapOokcu, Ci3 ankunkapbonuna, Ci4
ankokcukapoonmna, C;s; ankuikapOonmnamuno, C;3  ankokcukapbonunmamuHo, Cj;
anKwikapOOHUJIOKCH,  amuHOkapOonmnokcwn, Ci3  ankunamuHokapOonmnokcu,  au(Cis
ankwi)amuHokapOonmnoken, Ci;3  ankwicyiabpoHMIAMUHO,  aMmuHOCYJbpoHmIa, Cj;
ankwiamuHocyibonuna, au(Cis ankmi)amMuHOCYIb(GOHWIA, amMuHOCYJIb(oHWIaMuHO, Cj3
anKuiaMuHOCY Ib(poHuIaMuHo, u(C1 3 aJTKUIT)aMHHOCYIH(OHIIIAMUHO, AMHHOKAPOOHUITAMUHO,
C3 ankunamuaokapOoHmtaMuHO U 1u(C1_3 KT ) aMIHOKapOOHHUIIAMIHO;,

Cy1 BoIOpaH m3 Cg 1o apuna, Cs o uukioankuna, 5-10-unenHoro rerepoapmia u 4-10-
yleHHoro rerepouukinoankuia, mnpuieM Ceio apwi, Csgp uwknoankun, 5-10 uneHHBIN
rerepoapui U 4-10 4ieHHBIN reTepOLUKIOANKNT U3 Cy1 KOKAbIA HEOOsI3aTeIbHO 3aMereH 1, 2,
3,4, 5 wm 6, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R’

kaxbii R’ He3aBucHMO BbIOpaH u3 D, ranorena, Ci¢ ankwuna, C;¢ ranorenankuia, Cog
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs.jp nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yjeHHoro rerepouukinoankuna, Ce.1o apun-Ci ankuna-, Cs o uuknoankun-Cie ankuna-, (5-10
yjeHHOro rerepoapmia)-Ci g ankuna-, (4-10 unenHoro rereporukioankuia)-Ci¢ ankmna-, CN,
NO,, ORY, SR, NHOR¥, C(O)R”, C(O)NR'RY, C(O)NR“(ORY), C(O)OR*, OC(O)R",
OC(O)NRRY, NRRY, NRNR“RY, NRC(O)R”’, NRC(0O)ORY, NRC(O)NRRY,
C(E=NRHRY,  C(=ENOH)RY,  C(=NCN)RY,  C(=NR)NRRY, NRYC(=NR“)NRRY,
NRC(=NOH)NR“RY,  NRYC(=NCN)NRRY, NR“C(=NR)R™, NR“S(O)NR“RY,
NR'S(O)R”, NR’S(0),R"’, NR’S(0)(=NR*)R"’, NR’S(0),NR’RY, S(O)R"", S(O)NR'RY,
S(0),R", S(0),NRRY, OS(0)(=NR*)R"’, OS(0),R", SFs5, P(O)R"R*’, OP(O)(OR™)(OR"),
P(O)(ORh7)(ORi7) u BRj7Rk7, npudeM Ci¢ ankmn, Cyp g ankenun, Cy¢ ankuamn, Ce o apui, Cs g
nukinoankui, 5-10 unenssiit rerepoapui, 4-10 unenssiii rerepounknoankus, Ce 1o apun-Cig
ankwi-, Cs.1o muknoankun-Cy g ankui-, (5-10 unenssiit rerepoapu)-Ci g g 1 (4-10 dieHHBIH
reTepouuKIoaNkmmn)-Cy ¢ adKuwi- H3 R’ KaXXOblH HeoOs3aTenbHO 3amemed 1, 2, 3 wm 4
HE3aBUCHUMO BbI6paHHbIMI/I 3aMECCTUTCIIIMU R7A;

kaxapii R, RY, R u RY nesasucumo seiGpan w3 H, C ¢ ankuna, Ci_g raOreHAIKIIA,
Ca6 ankenmna, Co ankuamna, Ce19 apuna, Cs.jo uukioanskuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouukinoankuia, Ce19 apui-Cig ankuna-, Cs.jp nuuknoankui-Cje ankuna-, (5-
10 unennoro rerepoapuna)-Ci¢ ankuna- u (4-10 unenHoro rereporukioankuna)-Cie ankuia-,

npudeM Ci ankui, Cog ankenmn, Cog ankuami, Ce.1o apui, Cs.1o Lukyoankui, 5-10 uieHHbIN



rerepoapmi, 4-10 unennsiii rerepouukinoankui, Ce.1o apun-Cie ankumi-, Cz.jo nuknoankui-Ci.g
ankwi-, (5-10 unennsiii rerepoapuin)-Ci¢ ankmwi- u (4-10 wneHHbll rerepounukioankmmi)-Ci g
ankiwt- w3 RY, R”, R u RY kaxnpiii HeoOs3aTeNbHO 3aMelneH 1, 2, 3 unu 4 HE3aBUCUMO
BbIOPaHHBIMU 3aMECTUTEIISIMU R4

i, moboit R u RY, MIPUCOEANHEHHbIE K TOMY ke aromy N, BMecTe ¢ aToMOM N, K
KOTOPOMY OHH TPUCOEAMHEHbI, 00pas3yroT 4-10-4eHHYI TeTepOLMKIOATKUIBHYIO TPYIIIY,
npudeM 4-10-4eHHast TeTepOLMKIIOANIKUIIbHAS TPYTINa HeoOs3aTe bHO 3amereHa 1, 2, 3 wim 4,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R7A

kaxaeii RS HesaBuCHMO BoiOpan u3 H, OH, CN, C,¢ ankuna, C¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenuna u Cr_g aJIKMHNIIA,

kaxnpii R u R HesaBucumo BoiOpan m3 H, Ci¢ ankmma, Ci¢ ankokcu, Cig
ranoreHankmna, Cig ramoreHankokcu, C,¢ anmkenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, 5S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cs o mukinoankmi-Ci¢ ankuna-, (5-10 unennoro rerepoapmna)-Ci ¢ ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ ajaKuna-;

kaxnpii RY u R HesaBucumo BoiOpan u3 H, C;¢ anmkuna, C;¢ ramorenankuna, Cog
ankenuna, Co¢ ankuamna, Ce 1o apuna, Cs.jo uukioankuina, 5-10 unenHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cj g ankuna-, Cs_jo uuknoankun-Ci ¢ ankumna-, (5-10
4jieHHOTO retepoapuia)-Ci¢ amkumna- u (4-10 uneHHOro rerepormkioankmna)-Ci g ankuia-;

kaxpii R u RY nesasucumo BbiOpaH m3 OH, C; ¢ ankokcu u Cj_g raJIoOreHAIKOKCH;

nmn mo6sie R u RY MIPUCOEIUHEHHbIE K TOMY e aromy B, Bmecte ¢ atomoMm B, k
KOTOPOMY OHHU MPUCOEIUHEHBI, O0Pa3yIoT 5- WK O-4JIEHHYIO MeTepOIHUKIOATKIIBHYIO TPYIIITY,
HeoOs13aTeNbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCTUTENsIMHU, He3aBUCUMO BbIOpaHHBIMU U3 Ci g
ankuia U Ci_¢ TaJIOreHaJIKIIA;

kaxnpii R’ He3aBuCHMO BoiOpan w3 OH, NO,, CN, ranorena, Ci¢ amkmna, Cog
ankenmna, C,g ankununa, Cig ranoreHanxkuna, 1maHo-Cie ankmina, HO-Ci¢ ankuma, Cig
ankokcu-Cig ankuna, Css muknoankuna, Cie ankokcu, Cig ramoreHankokcu, amuHo, Cig
ankwiamuuo, mu(Ci¢ amkum)ammuo, THO, C1¢ ankuntuo, Ci¢ ankuncynbpununa, Cig
ankwicynbdonmia, kapdammina, Ci ¢ ankunkapoamunia, 1u(Ci ¢ ankun)kapdbamuia, kapookcu, Ci.
¢ ankwikapbonmna, C;4  ankokcukap6onwna, Ci¢  ankunkapbonuwnammao, Cig
ANTKOKCUKAPOOHHMIIAMHUHO, Cis6 ANKUJIKapOOHUJIOKCH, AMUHOKapOOHHIIOKCH, Cis
ankunamMuHokapOoHmnokeH, nu(Ci¢ ankun)aMuHokapOoHHIOKCH, Ci¢ aIKIICYIb()OHUIAMUHO,
amuHocynbponmna, Cie ankunamuHocynbpoHmna, An(Cis  aJKUI)aMUHOCYIb(OHMIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKUIIAMHHOCY JIb( OHHJIAMHUHO, m1(Ci6
aJIKWT)aMUHOCY Ib(hOHMITaMUHO, aMuHOKapOoHMIaMuHO, Ci¢ aJKUIAMHHOKaPOOHUIAMUHOH
11(C ¢ aKHIT)aMUHOKapOOHMIIAMHUHO,

R? BbiOpaH u3 H, D, ranorena, Ci¢ ankuna, Ci¢ ramorenankmna, Coe ankenuna, Cig
ankununa, Ce1o apuna, Cs.jp umxnoankwmna, 5-10 unenHoro rerepoapuia, 4-10 uneHHOrO
rerepouukyoankuia, Ce.1o apun-Cig ankuna-, Cs1o uuknoankun-Ci.g ankumna-, (5-10 uiaeHHOro

2
rerepoapuia)-Ci ankuna-, (4-10 unennoro rerepouuknoankuia)-Cy ¢ ankuna-, CN, NO,, OR™,



7

SR™, NHOR*, C(O)R"™, C(O)NR“R™, C(O)NR*(OR™), C(O)OR¥, OC(O)R"*, OC(O)NR“R®,
NR“R®, NR“NR“R®, NR“C(O)R™, NRYZC(O)OR*, NRYC(O)NR“R¥, C(=NR“)R",
C(=NOH)R™, C(=NCN)R™, C(=NR“)NR“R®, NR“C(=NR*)NR“’R*, NR“*C(=NOH)NR“’R%,
NR“C(=NCN)NR“R®, NR“C(=NR*>)R™, NR“S(O)NR“R%, NR“S(O)R™, NR“S(0),R™,
NR“S(0)(=NRHR, NR“S(0),NR“R®”, S(O)R™, S(O)NR“R¥, S(0O),R™, S(O),NR“R®,
OS(O)=NRHR™, OS(0)%R™, SFs, P(O)R“RE, OP(O)(OR™)(OR?), P(O)OR"™)(OR?) u
BRjszz, npudeM Ci¢ ankun, Coe ankenmn, Cog ankunmi, Cejo apun, Cs.jp umkmnoankwmi, 5-10
yineHHbld rerepoapw, 4-10 unenssni rerepouukinoankuwi, Cgio apuin-Cpe ankuia-, Csqo
muKIoankun-Ci¢  ankmi-, (5-10 unenusiii rerepoapun)-Ci¢ ankmwi- u (4-10 wieHHBIR
reTepouukIoankm)-Cy ¢ allKUI- U3 R? kaxnplii HEOGA3aTENbHO 3aMelleH 1,2, 3,4, 5 v 6,
HE3aBUCUMO BbI6paHHbIMI/I 3aMECTUTCIIIMU RZA;

R* BbiOpaH u3 H, D, ranorena, C,¢ ankuna, C,¢ ranorenankmna, C,¢ ankenuna, Csg
ankunauna, Cg o apuna, Cs.jp umkmnoankwmna, 5-10 unenHoro rerepoapuiia, 4-10 dneHHOTO
rerepouukioankuna, Ce 1o apun-Cig ankuna-, Cs g unknoankun-Ci¢ ankuna-, (5-10 uiaeHHOrO
rerepoapuna)-C,_¢ ankuia-, (4-10 unenHoro rereporukioaikmia)-Ci g amkuna-, CN, NO,, OR™,
SR*, NHOR*, C(O)R™, C(O)NR“RY, C(O)NR“(OR™), C(O)OR*, OC(O)R™, OC(O)NR*‘RY,
NR“RY, NRYNR“R¥, NR“C(O)R™, NRZC(O)OR*, NRYC(O)NR“R™, C(=NR*R™,
C(=NOH)R™, C(=NCN)R"™, C(=NR*HNR*R¥, NR“C(=NR*)NR“R*, NR*’C(=NOH)NR*'R",
NRC(=NCN)NR“R*, NR“C(=NR*)R"™, NR“S(O)NR“R%, NR“S(O)R™, NR*'S(0),R™,
NR“S(0)(=NR*HR™, NR“’S(0),NR“‘R¥, S(O)R™, S(O)NR“R™, S(0),R™, S(0),NR“‘R%,
OS(0)(=NRHR™, OS(0).R™, SFs, P(O)R"RE, OP(O)(OR™)(OR™), P(O)(OR™)(OR™) u
BRj4Rk4

yieHHbld rerepoapws, 4-10 unenswnii rerepouukynoankui, Ceio apui-Cie ankui-, Csgo

, ipuueM Cj¢ ankui, Cog ankenuns, Co ankunui, Ceo apui, Cso uukioankui, 5-10
uknoankun-Cig ankun-, (5-10 unennsiii rerepoapmn)-Cie ankuia- u  (4-10 uineHHbIH
rerepourKIoankmn)-Cy ¢ allKUil- U3 R* kaxnplii HeOGA3aTENBHO 3aMeLIeH 1, 2, 3,4, 5 niu 6,
HEC3aBUCUMO BbI6paHHbIMI/I 3aMECTUTCISIMU R4A;

IIPU YCJIOBUH, YTO:

(a) xorma R? BbIOpaH u3 Cg 19 apuna, Cs 1o nukinoankmia, 5-10 4jieHHOro rerepoapuiia u
4-10 unenHnoro rerepounkioankuina, npudaeMm Ce o apmn, Csjo mukimoankuia, 5-10 wineHHBIN
rerepoapui U 4-10 ujieHHbIN reTePOLMKIOATKIIT U3 R? kasplii HEOOS3aTEBHO 3aMeLeH 1,2, 3,
4, 5 wm 6, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RZA;

TOrAa R* BoiOpan u3 H, D, ranorena, C, ¢ ankuna, Ci¢ ranorenankuna, C, ¢ alKeHuna,
Cy6 ankunmna, Cq. 1o apuna, Cs.jp uuknoankumna, 5-10 uneHHoro rerepoapuna, 4-10 dieHHOrO
rerepouukioankuia, Ce 1o apun-Cig ankuna-, Cs g unknoankun-Ci¢ ankumna-, (5-10 uiaeHHOrO
rerepoapmna)-C;_¢ ankuia-, (4-10 uinenHoro rereponukioaikmia)-Ci g amkuna-, CN, NO,, OR™,
SR*, NHOR™, C(O)R™, C(O)NR*'R™, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*'R*,
NR“RY, NR“NR“R¥, NR%C(O)R™, NR“C(O)OR*, NR“C(O)NR“R*, C(=NR*)R"™,
C(=NOH)R"™, C(=NCN)R™, C(=NR*)NR**R*, NR*'C(=NR*)NR*'R*, NR“*C(=NOH)NR*'R*,
NR*C(=NCN)NR*'R*, NR“C(=NR*)R™, NR*S(O)NR®R*, NR™S(O)R™, NR*'S(0).R™,
NR*S(O)(=NR*HR™, NR™S(0),NR*“R*, S(O)R™, S(O)NR*R™, S(0).R™ S(0).NR“R“,



OS(0O)=NRHR™, OS(0)R™, SFs, P(O)R"R#, OP(O)(OR™)(OR™), P(O)OR™)(OR™) u
BRj4Rk4, npuueM Cj¢ ankumi, Co g ankenun, Cog ankunui, Ce o apui, Cso uukioankui, 5-10
yieHHbld rerepoapwi, 4-10 unenssenii rerepouukynoankui, Ceio apui-Cie ankui-, Cspo
muknoankun-Cie  ankmn-, (5-10 wunenHsiii rerepoapun)-Ci¢ ankmn- u (4-10 wneHHBIN
reTepourKIoaNKim)-C ¢ alIKUI- U3 R? KaKIbli HeoOs3aTeNnbHO 3amerneH 1, 2, 3, 4, 5 uau 6,
HE3aBUCHMO BHIOPAHHBIMH 3aMmecTuTessiMu R*;

WK, UHAYE,

(b) xorma R? BoiOpan u3 H, D, ranorena, C,¢ ankwuna, C;¢ ranoreHankwna, Cog
ankenuna, Cp ¢ ankuamna, Ceq 19 apuin-Cy_g ankumna-, Cs_jo TUKI0ANKII-C ¢ g (5-10 "neHHOTO
rerepoapuna)-C; ¢ ankuia-, (4-10 unenHoro rereponukinoankmna)-Cy g ankuia-, CN, NO,, OR™,
SR®, NHOR®, C(0)R"™, C(O)NR**R®, C(O)NR*(OR™), C(O)OR*, OC(O)R"*, OC(O)NR**R¥,
NR“R®, NR®NR“R®, NRYC(O)R™, NRC(O)OR¥, NR“C(O)NR“R®, C(=NR*)R"™,
C(=NOH)R", C(=NCN)R", C(=NR**)NR**R%, NR“’C(=NR*)NR*’R**, NR“*C(=NOH)NR*“R®,
NR“C(=NCN)NR*R®, NR“C(=NR*)R"™, NR“S(O)NR“R¥, NR“S(O)R™, NR“S(0),R",
NRS(0)(=NR*)R™, NRS(0),NR“R®¥, S(O)R™, S(O)NR“R¥, S(0);,R™, S(0),NR“R%¥,
OS(O)=NRHR™, OS(0)%R™, SFs, P(O)R"RE, OP(O)(OR™)(OR?), P(O)OR"™)(OR?) wu
BRjZRkZ, npuueM Ci¢ anmkun, C,e ankenun, Cp¢ ankunmi, Ceio apun-Cie ankui-, Csg
muknoankun-Cie  ankmn-, (5-10 unenHsii rerepoapmn)-Ci¢ ankmi- u (4-10 wieHHBIH
reTepoUnKIoaNKImI)-C ¢ alTKUI- U3 R? kaxplii HEOGS3aTENbHO 3aMelleH 1,2, 3,4, 5 unn 6,
HE3aBUCUMO BbI6paHHbIMI/I 3aMECTUTCIIIMU RZA;

TOrza R* BbIOpaH u3 D, ranorena, C; ¢ anmkuna, Ci¢ ramoreHankmna, C, ¢ ankenuna, Co
ankuaun, Cgo apun-Cie ankuna-, Csjo nmuknoankmn-Cpe ankuia-, (5-10 uneHHOrO
rerepoapmna)-C;_¢ ankuna-, (4-10 unennoro rerepouuknoankmna)-Cig ankuna-, CN, NO,, OR™,
SR*™, NHOR™, C(O)R™, C(O)NR™R™, C(O)NR*/(OR*), C(O)OR*, OC(O)R™, OC(O)NR*R*,
NR“RY, NR“NR“R*, NR“C(O)R™, NR®C(0)OR*, NR“C(O)NR“R", C(=NR*)R™,
C(=NOH)R"™, C(=NCN)R™, C(=NR*)NR**R*, NR**C(=NR*)NR*R*, NR“*C(=NOH)NR*'R*,
NRC(=NCN)NR*'RY, NR“C(=NR*)R™, NR®S(O)NR“R™, NR™S(O)R™, NR'S(0),R"™,
NR*S(0)(=NR*HR™, NR™S(0),NR“R¥, S(O)R™, S(O)NR“RY, S(0),R™ S(0),NR“R“,
OS(O)=NR“HR™, OS(0),R™, SFs, P(O)R"R#, OP(O)(OR™)(OR™), P(O)OR™)(OR™) u
BRj4Rk4, npuueMm Ci¢ amkun, C,¢ ankenun, Cp¢ ankuami, Ceio apun-Cie ankui-, Csqg
muKIoankui-Cig  ankmi-, (5-10 unenHslii retepoapmn)-Ci¢ ankmwi- u (4-10 wieHHBIHR
reTepourKIoaNKim)-C ¢ allKUI- U3 R* kaxnplii HeoGs3aTeNbHO 3aMeleH 1,2, 3,4, 5 vim 6,
HE3aBUCUMO BbI6paHHbIMI/I 3aMECTUTCIIIMU R4A;

KayKIbIA Raz, sz, R u R* nesapucumo BbiOpaH u3 H, C; ¢ ankuna, C;_¢ raloreHaikunia,
Cy6 ankenmna, Cop ¢ ankuamna, Ce 19 apuna, Cs_jo uukioankuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankuia, Ce 19 apui-Cjg ankuna-, Cs.jp uuknoankui-Cjg ankuna-, (5-
10 unennoro rerepoapmna)-Ci¢ ankmna- u (4-10 unenHoro rereporukioankuna)-Cie ankuia-,
npudeM Ci ankun, Cop ankenmn, Cos ankuami, Ce.1o apui, Cs.1o Lukyioankui, 5-10 uieHHbIN
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.1o apun-Cie ankui-, Cz.jo nuknoankui-Cig

ankwi-, (5-10 unennsiii rerepoapuin)-Cis ankwi- u (4-10 wneHHbli rerepounkioankmn)-Cig



b2 pe2  pd .

ankmi- 13 R, R™, R® n R kanpiii HeoGssatenbHo 3amernen 1, 2, 3, 4, 5 umi 6 He3aBUCHMO
24,
BbIOpaHHBIMU 3aMecTHTeNsIMU R™;

L 2 &
win, moboit R u R™, mpucoennnennsie k ToMy ke aromy N, BMecTe ¢ atomoMm N, K

>
KOTOPOMY OHH TPUCOEAMHEHBI, 00pa3yioT 4-10-4ieHHyI TIeTepOLMKIOATKUIBHYIO TPYIIY,
npuueM 4-10-uneHHas reTepoLUKIOATKUIIbHAS TPyMna HeoOs3aTenpHo 3amerneHa 1, 2, 3, 4, 5
W 6, HE3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMU R,

kakabii R HesaBHCHMO BoiOpan u3 H, OH, CN, C;¢ ankwmna, C;¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenmia u Cr_g aJIKMHUIIA,

kaxnpii R? u R¥ HesaBucuMO BoiOpan w3 H, Ci¢ ankumnma, Ci¢ ankokcu, Cig
ranoreHankuna, Cj;g ramoreHankokcu, C,¢ anmkenmna, C,¢ ankununa, Ceio apuna, Csgp
nukioankuia, 5S-10 unenHoro rerepoapuna, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwna-, Cs o nukinoankumi-Ci¢ ankuna-, (5-10 unennoro rerepoapmia)-Ci ¢ ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ ajaKuna-;

kaxnpii R u R? HesaBucumo BoiOpan u3 H, C,¢ amkuna, C;¢ ranorenankuna, Cog
ankenuna, C,¢ ankuamna, Ce 19 apuna, Cs.jo uukioankuina, 5-10 unenHoro rerepoapuna, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Ci g ankuna-, Cs_jo unknoankun-Ci¢ ankumna-, (5-10
4jieHHOTO retepoapuia)-Ci¢ amkumna- u (4-10 uneHHOro rereponukioankmia)-Ci ¢ ankuia-;

kaxnbii R u R* nesasucumo BbiOpaH m3 OH, C; ¢ ankokcu u Cj_g raJIOT€HAIKOKCH;

unu mobsie R u R n HCOENIUHEHHBIE K TO sxe atomy B, BMecTe ¢ atomoM B, k
2 2

KOTOPOMY OHU TMPUCOEIUHEHBI, O0Pa3yIOT 5- WU O-4JIEHHYIO IeTepOLUKIOANKIIBHYIO TPYIIITY,
HeoOs13aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMeCcTUTeNsIMU, He3aBUCHUMO BbIOpaHHBIMU U3 Cj 6
ankuya u Cq_g TaJIOreHaJKIIIA,

kaxbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, Cy¢ ranoreHankuna, Cy
ankenmna, C,¢ ankunmna, Ce. 19 apuna, Csjo nukioankuia, 5-10 wienHoro rerepoapmia, 4-10
yieHHOro rerepouukioankuna, Ce o apui-Cie amkuna-, Cs.jo muknoankmn-Cy g ankuna-, (5-10
yjieHHOro rerepoapuiia)-Ci¢ ankuna-, (4-10 unenHoro rerepouukinoankmia)-Cy ¢ ankuna-, CN,
NO,, OR®', SR*!, NHOR™', C(O)R™, C(O)NR“'R™, C(O)NR“'(OR®'), C(O)OR™,
OC(O)RY!, OC(O)NRZR®!, NRZ'RZ!, NRZNRZ'RZ!, NRZC(OR™!, NRZ'C(O)OR™!,
NRZCONRZR?!, C=NREHR™!, C(=NOHRY™, C(=NCNR™! C(=NRZ)NRZRZ,
NRC(=NRZ)NRHRE!, NRZ!C(=NOH)NR2R®! NR!C(=NCN)NRZ'R¥,
NRZ'C(=NRZHR?!, NRZIS(O)NR'RY!, NRZIS(O)RY!, NR2!S(0),R™!,
NRS(O)=NRZHR™!,  NRZS(O)LNRZRY,  SORY™,  SONRIRZ,  SO),RY,
S(0),NR“'R®!, 0S(0)(=NR*"HR"™', 0S(0),R™', SFs, P(O)R™'R¥', OP(0)(OR™")(OR™"),
P(O)(ORth)(ORm) u BRjZleZI, npudeM C;¢ ankui, Cy¢ ankermn, Cy¢ ankunui, Ce 1o apui, Cs.
10 Luknoankui, 5-10 uneHHbIi rerepoapu, 4-10 unenHblil rereporukioankmi, Ce o apun-Cig
ankwi-, Cso uuknoankuin-Cpe ankwmi-, (5-10 unennHbni rerepoapmin)-Cie ankun- u (4-10
YIIEHHBIH TeTepOrHKIOaNKuN)-Cy ¢ aNKuiI- U3 R* Kkaskzplii HeOOs3aTEIbHO 3aMelteH 1, 2, 3 wim
4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R,

21 b21 21
a , R , RC

. d21
Kaxapli R R HezaBucumo BbiOpan w3 H, Ci¢ amkmna, Cig

ranoreHankmna, Cog ankenuna, Co¢ ankununa, Ce.1o apuia, Cs.jp Lukioankuia, 5-10 uieHHOro
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rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce. 1o apun-Cig ankumna-, Cz.jp HUKIOATKHII-
Ci¢ ankmma-, (5-10 wumenHoro rerepoapuna)-Ci¢ ankujma- u  (4-10  wieHHOrO
rerepounkioankmia)-C ¢ ankuna-, npuuem C¢ ankmi, Cog ankenmn, Cy¢ ankuami, Ce 1o apmi,
C5.10 nukmoankui, 5-10 uneHHbIi rerepoapud, 4-10 uneHHsbI rerepouukiaoankui, Ce 1o apui-C.
¢ ankwi-, Cs o mukinoankuin-Cie ankmi-, (5-10 unenssiit rerepoapun)-Cig ankwi- u (4-10
YIEHHBIN reTeporukiIoankumn)-Ciq aJKui- U3 Rm, RbZI, R y R KOXKIbIA HeoOsA3aTENIbHO
3amerieH 1, 2, 3 unu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU RZB;

2 a2
<y R, MIPUCOEIMHEHHbIE K TOMY ke aToMy N, BMecTe ¢ aToMOM N, K

unu, 060l R
KOTOPOMY OHHU MpPHUCOEAUHEHbI, 00pazyroT 4-10-4jeHHYI TeTepOLUKIOANKIIBHYI TPYIIy,
npudeM 4-10-wieHHast TeTepOLMKIIOAIKUIIbHAS TPyTIa HeoOs3aTeNbHO 3amMelneHa 1, 2, 3 wim 4,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R,

KayKIbIA R%?! nesaBucumo BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajorenankuja, Ci¢ ratoreHanKokcH, Co¢ ankenmna u Co_g aIKMHIIA,

kaxnbii R?! u R mesasucumo BoiOpan u3 H, C,¢ ankuma, C;¢ amkokcu, Cig
ranoreHankmna, Cig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Csjo mukinoankmwi-Ci¢ amkuna-, (5-10 wnennoro rerepoapmina)-Ci ¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci ¢ aaKuna-;

kaxnpii R u R mesasucumo BoiOpan u3 H, C,¢ ankuna, C;¢ ragorenankmna, Cog
ankenuna, C,¢ ankunmna, Ce 1o apuna, Cs.jo uukioankuna, 5-10 uneHHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cje ankuna-, Cs_jo unknoankun-Ci ankumna-, (5-10
yjieHHOTO retepoapuia)-Ci¢ amkumna- u (4-10 uneHHOro rereporukioankmia)-Cj ¢ ankuia-;

kaxnpii R u R*! mezasucumo BbiOpan u3 OH, C;¢ankokcu u Cy_¢ raJIOTeHATKOKCH;

wm mo6sie R g R¥! , IPUCOEANHEHHbIE K TOMY e aToMy B, BmecTe ¢ aromoMm B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- MM O-WIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoO0s3aTeIbHO 3aMeleHHY 0 1, 2, 3 wiu 4 3aMeCTUTENsIMH, He3aBUCUMO BbiOpaHHBIMU U3 Ci g
ankuna u Ci_g rajoreHajakuia,

kaxnbiii R?® Hesasucumo BbIOpaH u3 D, ranorena, C,¢ ankuna, C;_¢ ranorenankuna, C,g
ankenuna, C,¢ ankuamna, Ce 19 apuna, Csjo nukmoankuna, 5-10 dneHHoro rerepoapuia, 4-10
yieHHoro rerepouukioankmia, Ce o9 apmn-Ci g ankuna-, Cs 9 nuknoankmin-Cy ¢ ankmna-, (5-10
yjieHHOTO rerepoapuia)-Ci ¢ ankuna-, (4-10 unenHoro rerepouukioankmia)-Cy ¢ ankmna-, CN,
NO,, OR™, SR**, NHOR*?, C(O)R"®, C(O)NR“*R*, C(O)NR“*(OR™?), C(0)OR™,
OC(O)RY2, OC(O)NRZR2, NRZR, NRENRZRYZ, NRECO)R'2, NRZC(0)OR™Z,
NRZC(ONRZRE, C=NRR™, C(=NOHR'2, C(=NCNR'Z, C(=NR)NRZRZ,
NR2C(=NR2)NRZRZ, NR“2C(=NOH)NRZR2, NR“2C(=NCN)NR“ZRZ,
NR“2C(=NR“)R"2, NR“2S(0)NR“ZR2, NRS(0)RY2, NR2S(0),R"2,
NRZS(O)=NRIR™,  NRES(O)LNRZRYZ,  SORY, S(ONRPRZ,  S(ORR™E,
S(0)NR“R*™, OS(0O)=NR)R"?, 0S(0)R"™, SFs, P(O)RR¥?, OP(O)(OR"*)(OR™),
P(O)(ORhZz)(ORm) U BRjZZRkZZ, npudeM Ci¢ ankui, Cos ankenmn, Co.g ankunui, Ce.10 apud, Cs.

10 Lukoankui, 5-10 uneHHblt rerepoapul, 4-10 unenHblil rerepouukiaoankmi, Ce 1o apun-Ci.g
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ankwit-, Czjo uuknoankuia-Cre ankwmi-, (5-10 unennHsni rerepoapun)-Cie ankuin- u (4-10
. 2B o
YIeHHBIH rereporuknoankui)-Ci e ankun- n3 R™ xaxaeiii HeoOs3aTenbHO 3ameneH 1, 2, 3 wim
2C
4 He3aBUCUMO BBIOpaHHBIMU 3aMecTUTENs MU R™;

2 b2 ) 422
2 R, R R™“ HesaBucumo BuiOpan u3 H, Ci¢ ankmma, Cig

Kakabli R
ranoredankmna, C,¢ ankenuna, Co ¢ ankununa, Ce 19 apuia, Cs.jp uukioankuia, 5-10 uneHHOro
rerepoapmia, 4-10 unennoro rerepouukioankuna, Ce 19 apun-Cj¢ ankuna-, Cs_jo OUKIOATKII-
Ci6 ankmma-, (5-10 wunenHoro rerepoapuna)-Cis ankmma- u  (4-10  umeHHOro
rerepouukioankuia)-Cy ¢ ankuna-, mpudeMm Ci¢ ankun, Cog ankenmn, Cog ankunami, Ce 1o apu,
C5.10 muksoankwi, 5-10 uneHHbIi rerepoapud, 4-10 uneHHbIN reTepoumkiaoankmi, Ce 1o apuin-Ci
¢ ankwi-, Csqo mukinoankumi-Cog ankui-, (5-10 unennsiii rerepoapun)-Cig ankwi- u (4-10

c22

. 22 b2 d22 .
uaeHHbIN reTepouuknoankun)-Cye ankuia- 3 R*, R™, R®" u R™* kaxnabplii HeoOA3aTENbHO

2C
3amerneH 1, 2, 3 uimu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMeCTUTEISIMU R™;

L e pd22
wiy, moboit R u R

, IPUCOEIUHEHHBIE K TOMY ke atoMy N, BMecCTe ¢ aTOMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- Wik 7-4JIeHHYIO TeTepOLUKIOATKUIBEHYIO
rpynmy, npudemM 4-, 5-, 6- WM 7-4JeHHAs TeTepPOLMKIOANKWIbHAS TPyIa HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU RZC;

kaxnblii R He3aBUCHMO BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajorenankuja, Ci¢ raoreHankokcH, C,.¢ ankenuna u Cr_g aJKMHUIIA,

kaxnpii R u R’ mesaBucumo BoiOpan u3 H, Ci¢ ankuma, Cig amkokcu, Cig
ranoreHankmna, Cjig ranoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, 5-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Csjo nukinoankmwi-Ci¢ ankuna-, (5-10 unennoro rerepoapmna)-Cj ¢ ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ aaKuna-;

kaxnpiii R™2? u R nesasucumo BbiOpaH u3 H, Ci¢ anmkuna, Cy4 ragorenankuna, Cog
ankenmna, C,¢ ankunmna, Cg. 1o apuna, Cs o uuknoankuna, 5-10 unenHoro rerepoapmia, 4-10
yjeHHOro rerepouukioankuia, Ce 1o apmn-Ci e ankuna-, Cs jo uuknoankun-Ci ¢ ankumna-, (5-10
4jieHHOTO retepoapuia)-Ci ¢ ankumna- u (4-10 uneHHOro rerepormkioankmna)-Cy ¢ ankuna-;

kaxnbii R12? u R*? neszasucumo BbiOpaH u3 OH, C; ¢ ankokcu u C;_g raIOreHAIKOKCH;

wn moGsie RI7 i RM2 IIPUCOEIUHEHHBIE K TOMY ke aTomy B, BMecTe ¢ atomom B, k
KOTOPOMY OHU MPUCOEIUHEHBI, O0Pa3yIOT S- WU O-4JIEHHYIO TeTepOLUKIOANKWIBHYIO TPYIIY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHBIMU U3 Ci g
ankuya U Ci_g TaJOreHaJKIIIA,

kaxnpii R’ Hezasucumo BoiOpan w3 OH, NO,, CN, ramorena, C;; amkmna, C,3
ankenmna, C,3 ankmnauna, C;; ramoreHankuna, nuaHo-Cps ankwmna, HO-Ci; ankuna, Ci;
ankokcu-Ci3 ankuna, Css muxmoankuna, Ci; ankokcu, C;i; ramoreHaikokcu, amuHo, Cij
ankwiamubo, mu(Ci; amkunm)ammbo, THO, Ci3 ankmntuo, Ci3 ankuncynepunmina, Ci;
ankwicynbdonmia, kapdbammina, Ci.3 ankunkapoamuna, 1u(Ci.3 ankmn)kapdamuia, kapookcn, Ci.
3 ankwikapOonmnma, Ci4  ankokcukapOonmnma, Ci3  ankunkapbonmwnamuuo,  Cj3
ANIKOKCUKapOOHHIIIAMHUHO, Cis ANKUJIKapOOHUIIOKCH, AMUHOKapOOHHIIOKCH, Cis

ankunamMuHokapOonunokey, 1u(Ci3 ankun)amMuHokapOoHUIokcH, Ci3 aIKuiICyab(pOHUIAMUHO,
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amuHocynbonmna, Ci3  ankunamuHocyiabgoHmwia, Au(Ci3  aJKII)aMHHOCYJIB(GOHMIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKMIIAMHHOCY JIb( OHUJIAMUHO, m(Ci3
aJNKWT)aMUHOCYIb(hOHMITaMUHO, aMuHOKapOoHunamMuHo, C;3 aJIKWIAMUHOKApOOHIJIAMUHO H
nu(Cy_3 anKui)aMIHOKapOOHUIIAMIHO;

kaxpni R*, R™, R u R* nesasucimo seiGpan us H, C¢ ankuna, Ci_g raOreHaIKIIA,
Co¢ ankenmna, C,¢ ankuamna, Ce 19 apuna, Cs_jo nukioankuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouunknoankuna, Ce 1o apun-Cj¢ ankuna-, Csjo uuknoankmn-Ci_¢ ankuna-, (5-
10 unennoro rerepoapuna)-Ci¢ ankmna- u (4-10 unenHoro rerepouukioankuia)-Ci g ankuia-,
npudeM Ci¢ anmkun, Cyg ankenmn, Cy¢ ankuamn, Ce 1o apun, Cs o uukyioankui, 5-10 4ieHHbIN
rerepoapw, 4-10 unennsiii rerepouukinoankui, Ce. 19 apun-Cig ankmi-, Cs 1o uuknoankui-Cy g
ankwi-, (5-10 unennsiii rerepoapmin)-Ci¢ ankwin- u (4-10 uneHHbI rerepouukioankui)-Cy g
aJIKWI- U3 Ra4, Rb4, R* u R# KaKIbli HeoOs13aTeNnbHO 3aMerneH 1, 2, 3 win 4 HE3aBUCHUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R*A:

i, moboit R u RY, MIPUCOEIMHEHHBIE K TOMY ke aToMy N, BMecTe ¢ aTOMOM N, K
KOTOPOMY OHHU MPHUCOEAUHEHBbI, 00pa3yioT 4-10-4JeHHYI T'eTepOLMKIOANKIIBHYIO TPYIIY,
npudeM 4-10-dueHHas reTepoLrKIOAIKIIIbHAS TPyINa HeoOs13aTenpHO 3aMentena 1, 2, 3, 4, 5
Wy 6, HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R,

kaxnbii R HesaBucumo BoiOpan u3 H, OH, CN, C,¢ ankwmna, Ci¢ ankokcu, Cig
rajoreHankuia, Ci¢ raoreHankokcu, C,.¢ ankenuna u Cr_g aJKMHNIIA,

kaxnpii R™ u R® mesasucumo BoiOpan u3 H, C;¢ ankmma, Ci¢ ankokcu, Cig
ranoreHasnkmna, Cjig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwuna-, Csjo nukinoankmwi-Ci¢ ankuna-, (5-10 unennoro rerepoapmina)-Cj ¢ ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ aaKuna-;

kaxneii R™ v R™ neszasucumo BbiOpaH u3 H, C;¢ ankuna, Ci¢ ranorenankuia, Cog
ankenuna, Co ¢ ankuamna, Ceg o apuna, Csjo umukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce 1o apmn-Ci g ankuna-, Cs_jo uuknoankun-Ci ¢ ankumna-, (5-10
4jieHHOTO retepoapuia)-Ci ¢ ankumna- u (4-10 dneHHOro rerepormkioankuna)-Cy g ankuna-;

kaxnpii R u R* nesasucumo BbiOpaH u3 OH, C; ¢ ankokcu u Cy_ raJloOreHaIKOKCH;

wmn mo6eie R n R MIPUCOEIUHEHHBIE K TOMY ke aTomy B, Bmecte ¢ atomoMm B, k
KOTOPOMY OHU MPUCOEIUHEHBI, 00pa3yroT S5- WK O-4JIEHHYIO MeTePOIUKIOATKUIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHBIMU U3 Ci g
ankuya U Ci_g TaJlOreHaJKuIa;

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cy ¢
ankenuna, C,¢ ankuamna, Ce 19 apuia, Cs.jo nukmoankuna, 5-10 unenHoro rerepoapuia, 4-10
yeHHoro rerepouukioankmna, Ce o apun-Cig ankuna-, Csjo nuknoankui-Cj ¢ ankmna-, (5-10
yieHHOTro rerepoapmna)-Ci.s ankuna-, (4-10 unennoro rerepounkioankmna)-Ci.e ankmna-, CN,
NO,, OR*, SR*, NHOR*!, C(O)R™, C(ONR“'R™, C(O)NR“(OR*), C(O)OR™,
OC(O)Rb41, OC(O)NR*R#!, NRR™!, NRENRIRH!, NRC41C(O)Rb41’ NR*!C(0)OR™!,
NRC41C(O)NRC41Rd4l’ C(=NR“HR™., C(:NOH)Rb41, C(:NCN)RMI, C(:NRe41)NRc41Rd41’
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NR*C(=NR**)NRA R, NRC(=NOH)NR*R¥!, NR™C(=NCN)NR*R%!,
NRCENRHRY, NRS(0)NRRM!, NR*S(0)R™, NR!S(0),R™.,
NRS(0)=NR*HR™,  NRS(O),NRR™,  SOR™, SONRUR¥,  SO)R™,
S(0),NR*'R™, 0S(0)=NR*"HR™, 0S(0),R™, SFs, P(O)R™'R#", OP(O)(OR™')(OR™"),
P(O)(ORMI)(ORm) 51 BRj41Rk41, npudeM Cj¢ ankui, Cy¢ ankenmn, Cy.¢ ankunmi, Ce 10 apud, Cs.
10 TUKIoanKui, 5-10 unenHsiii rerepoapm, 4-10 unennsiii rereporukioankui, Ce 1o apui-Cig
ankmwi-, Cs.o muknoankuin-Cig ankumi-, (5-10 unensbiit rerepoapun)-Ci¢ ankmn- u (4-10
YJIEHHBIH TeTepOorrKIoanKmi)-Cy ¢ aNKuiI- u3 R* Kkaskzbiii HeoOs3aTeNbHO 3aMelneH 1, 2, 3 wim
4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMHU R,

41 obdl 41 41
#*OR™, RS R™" mnesaBucumo BuIOpan u3 H, Ci¢ ankmma, Cig

Kaxapii R
ranorerankmna, C,¢ ankennna, C, ¢ ankununa, Ce 19 apuia, Cs.jp uuknoankumia, 5-10 uieHHOro
rerepoapmia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Ci ¢ ankmna-, Cs.jo HUKIOATKHII-
Ci¢ ankmma-, (5-10 wumennoro rerepoapuna)-Cy¢ ankuma- u  (4-10 uneHHOrO
rerepouukioankmna)-C; ¢ ankuna-, npuuem Ci¢ ankwmn, Cy¢ ankenmn, Cy¢ ankuaui, Ce 1o apu,
Cs5.10 nukmoankmi, 5-10 uneHHbIi rerepoapud, 4-10 uneHHbIN rerepounkiaoankmi, Ce 1o apui-Ci.
¢ ankwi-, Csio mukinoankui-Coe amkwmi-, (5-10 unennsiit rerepoapun)-Cig ankwi- u (4-10
YJIEHHBIN reTeponuKiIoankmn)-Ci ¢ aaKui- u3 Ra41, Rb41, R y R KaXXIbIi HeoOs3aTeNIbHO
3amerneH 1, 2, 3 uimu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMH R4B;

— d41
wy, moboit R u R

, IPUCOEANHEHHBIE K TOMY K& aroMy N, BMeCTe ¢ aTOMOM N, K
KOTOPOMY OHHU TMPHUCOEAUHEHBbI, 00pazyioT 4-10-4JeHHYI T'eTepOLUKIOAIKIIBHYIO TPYIITY,
npudeM 4-10-duseHHas reTepoLUKIOaIKIIIbHAS TPyINa HeoOsi3aTenpHo 3amentera 1, 2, 3, 4, 5
iy 6, HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTEINSIMU R*®;

kaxaeii R®M HesaBucumo BoiOpan 3 H, OH, CN, C,¢ ankuna, C;¢ ankokcu, Cig
rajoreHankuia, Ci¢ ramoreHankokcu, C,.¢ ankenuna u C, ¢ aIKHHUIIA,

kaxnpii R™ u R¥! mesasucumo BbiOpan u3 H, C;¢ ankuma, C;¢ amkokcu, Cig
ranoreHankmna, Cj;g ramoreHankokcu, C,¢ anmkenmna, C,¢ ankununa, Ceio apuna, Csgo
nukioankuia, 5S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwna-, Cs o nukiaoankumi-Co¢ ankuna-, (5-10 unenHoro rerepoapuna)-Ci g ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ ajaKuna-;

kaxnpii R™ u R*' nesasucumo BoiOpan u3 H, C,¢ ankuna, Ci¢ rajgorenankmna, Cyg
ankenuna, Co¢ ankuamna, Ce 1o apuna, Csjo uukioankuna, 5-10 unenHoro rerepoapuia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Ci g ankuna-, Cs_jo unknoankun-Ci ¢ ankumna-, (5-10
4JieHHOTO retepoapuia)-Ci ¢ ankuna- u (4-10 uneHHOro rerepormkioankuna)-Ci ¢ ankuia-;

kaxnpii R u R*! nezasucumo BbiOpaH m3 OH, C; ¢ ankokcu u C;_g TaIOTeHAIKOKCH;

nmn moGere R i RM! MIPUCOEIMHEHHBIE K TOMY k€ aTomy B, BMecTe ¢ atomom B, k
KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yloT S5- WK O-4JIEHHYIO MeTePOIHUKIOATKIIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wim 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHBIMU U3 Ci.6
ankwmia u Ci_¢ raJJore HaJaKmiIa;

kasxnbii R* nesasucumo BbIOpaH u3 D, ranorena, C.¢ ankuna, C;_¢ ranorenankmia, Cs.g

ankenuna, Coe ankunmna, Ce 1o apuia, Cs o nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
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yeHHoro rerepouukioankmna, Ce 1o apun-Cie ankuna-, Cs.1o nuknoankuin-Cie ankuna-, (5-10
yjieHHOTo rerepoapmia)-Ci¢ ankmna-, (4-10 unennoro rerepouukioankmia)-Cy g ankmia-, CN,
NO,, OR*”, SR**), NHOR*“, C(O)R™, C(O)NR*“R™, C(O)NR“*(OR*?), C(O)OR*”,
OC(O)Rb42, OC(O)NR*ZR™2, NR™R™2, NR*“NR*ZRH, NRC42C(O)Rb42, NR*2C(0)OR™?,
NR*“2C(O)NR™R*2, C(=NR*)R™, C(:NOH)RMZ, C(:NCN)RMZ, C(=NR%?)NR*“2R%?,
NRC42C(=NR642)NRC42Rd42, NR°42C(=NOH)NR°42Rd42, NR°42C(=NCN)NR°42Rd42,
NR“2C (:NRe42)Rb42’ NR®2g ( O)NRC42Rd42, NR#2S (O)Rb42, NR®2§ (O)sz“,
NR2§ (O)(:NRe42)Rb42, NR™2S (O)ZNR°42Rd42, S (O)sztz, S (O)NR°42Rd42, S (O)2Rb42,
S(0),NR““R™, 0S(0)(=NR**)R"", 0OS(0),R™, SFs, P(O)R™RE"?, OP(0)(OR™*)(OR™),
P(O)(ORMZ)(ORm) 51 BRj42Rk42, npudeM Ci¢ ankuin, Cy ¢ ankenwmn, Cy¢ ankunui, Ce 10 apun, Cs.
10 Luknoankui, 5-10 uneHHbI rerepoapu, 4-10 unenHbli rereporukoankmi, Ce 1o apun-Cig
ankwi-, Csqo uuknoankuia-Cpg ankun-, (5-10 unennHwni rerepoapuin)-Cie ankun- u (4-10
YIEHHBIH TeTepOrHKIOANKu)-Cy ¢ aJIKII- U3 R*™® kaxpiii HeoGsi3aTenbHO 3amemmen 1, 2, 3 wm
4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMU R

kaxaeii R, R™ R u R nesaBucumo BoiOpan u3 H, Ci¢ ankuma, Cig
ranorerankmna, C,¢ ankennna, Co ¢ ankunauna, Ce 1o apuia, Cs.jp uukinoankuia, 5-10 aieHHOro
rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Ci g ankmna-, Cs.jo HUKIOATKHII-
Ci¢ ankmma-, (5-10 wumenHoro rerepoapwna)-Ci¢ ankuima- u  (4-10  wneHHOrO
rerepouukioankmia)-C ¢ ankuna-, npuuem Ci¢ ankwmn, Cy¢ ankenmn, Cy¢ ankuaui, Ce 1o apu,
Cs5.10 nukmoankmi, 5-10 uneHHbIi rerepoapud, 4-10 uneHHbIN rerepouukiaoankui, Ce 1o apui-C.
¢ ankwi-, Cs o mukinoankuin-Cie ankmi-, (5-10 unennsiit rerepoapun)-Cig ankwi- u (4-10
YJIEHHBIN reTeponukiIoankumn)-Ci ¢ aaKui- u3 Ra42, Rb42, R y R¥? Ka)KIbIii He0Os3aTeIbHO
3ametieH 1, 2, 3 wiu 4 HE3aBUCHMO BbIOPAHHBIMH 3aMECTHTEIISIMU R4C;

WJIH, JIFOOOI R u Rd42, NPUCOEUHEHHBbIE K TOMY e atoMy N, BMecTe ¢ aToMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyloT 4-, 5-, 6- WIN 7-4IEHHYIO TeTePOLMKIOATKUIbHYIO
rpymnmy, npudeMm 4-, 5-, 6- Wi 7-4ieHHas TeTepOLMKIIOANKIIIbHAS Tpynmna HeoOs3aTeabHO
3amerneHa 1, 2, 3 unu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMH R4C;

KayKIbIA R** HesaBucumo BoiOpan 3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenmna u Co_g aIKMHIIIA,

KayKIbIA R™ u R#? meszaBucumo BoiOpan u3 H, C,¢ ankuma, C;¢ amkokcu, Cig
ranoreHankmna, Cig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, 5-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cso mukiaoankumi-Co¢ anmkuna-, (5-10 wnennoro rerepoapmina)-Ci g ankmia- u (4-10
YJICHHOTO reTeporukioankuia)-Ci ¢ aaKuna-;

kaxnpii R™ u R* nesasucumo BoiOpan u3 H, C,¢ ankuna, Ci¢ ragorenankmna, Cpg
ankenuna, Co¢ ankuamna, Ce o apuna, Cs.jo uukiaoankuna, 5-10 unenHoro rerepoapuia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cie ankuna-, Cs.jo uuknoankun-Ci ankumna-, (5-10
yjieHHOTO rerepoapuia)-Ci.¢ ankumna- u (4-10 uneHHOro rereporukioankmia)-Ci ¢ ankuia-;

kasxbii R 1 R Hesasucumo BbiOpaH m3 OH, C;_¢ankokcu u Cj_¢ TaIOT€HAIKOKCH;

uu o6bie R*? u RM? 1 UCOEeOUHEHHBIE K TOMY Xe aToMy B, BMecTe ¢ aToMoM B, k
2 2 2
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KOTOPOMY OHHU MPUCOEIUHEHBI, O0Pa3yIoT S- WK O-4JIEHHYIO MeTePOIHUKIOATKIIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCHUMO BbIOpaHHBIMU U3 Cj g
ankuia u Cq_g TaJIOreHaJKIIIA,

kaxnbii R*C nesasucumo BbIOpaH u3 D, ranorena, C¢ ankuna, C;_¢ ranorenankmia, C,
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs o nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yieHHOro rerepouukyoankmna, Ce.1o apui-Ci ankmna-, Csqo nukinoankuia-Cie ankmia-, (5-10
yieHHOro rerepoapmna)-Ci g ankuna-, (4-10 unenHoro rerepouunkioankuna)-Ci ankmna-, CN,
NO,, OR*®, SR*?, NHOR*”, C(O)R™”, C(O)NR**R™, C(O)NR*’(OR*?), C(O)OR*”,
OC(O)R™®, OC(O)NR*PR™3, NR*“R™3, NR*“PNR™R™, NR“C(O)R", NR*¥C(0)OR*?,
NR“BC(OINR*PR™®, C=NR*PRP, C(=NOHR"®, CENCNRPE, C(=NR“)NREPRY,
NR*“BC(=NR*P)NRR, NR“BC(=NOH)NR**R*3, NR*“3C(=NCN)NR*R%,
NR*“BC(E=NR*P)RP, NR*“3S(0)NR*“PR™3, NR*3S(0)R™, NR®3$(0),R™,
NR*3S(0)=NR*PR™,  NR*PS(0),NR*PR™, S(OR", S(ONR“R™,  S(0),R™,
S(0),NR“PR*™, 0S(0)(=NR**)R"”, 0S(0),R™”, SFs, P(O)R™R®, OP(0)(OR*’)(OR™),
P(O)(ORh43)(ORi43) U BRj43Rk43, npudeM C;¢ ankui, Cy ¢ ankenmn, Cy¢ ankunmi, Ce 10 apui, Cs.
10 tuknoankui, 5-10 uneHHbIil rerepoapu, 4-10 unenHblil rereporukioankmi, Ce 1o apun-Cig
ankmn-, Csjp nukiaoankun-Cre ankui-, (5-10 unenssii rerepoapun)-Cis ankwi- u (4-10
YJIEHHBIH TreTepOLUKIOATKI)-C1 ¢ aKNI- U3 R kapIii HeoOs3aTeNnbHO 3aMerneH 1, 2, 3 wmn
4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMH R*;

43 bd3 43 443
R, R R™ HesaBucumo BuiOpan u3 H, Ci¢ ankmma, Cig

Kakaobli R
ranoreHankmna, C,¢ ankenuna, Co ¢ ankununa, Ce 19 apuia, Cs o uukioankuia, 5-10 uieHHOro
rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig ankuna-, Cs.jo HUKIOATKUII-
Ci¢ ankuma-, (5-10 wunmennoro rerepoapmna)-Ci¢ ankuma- u  (4-10  uneHHoro
rerepounkoankmna)-Cj ¢ ankuna-, npuuem Ci¢ ankmi, Cy¢ ankenmn, Cy¢ ankunui, Ce 1o apui,
Cs.10 uukoankui, 5-10 unennsiii rerepoapu, 4-10 wnenHbI rerepormkioankui, Ce 1o apui-C.
¢ ankwi-, Cs o muknoankun-Cog ankui-, (5-10 unennsiii rerepoapun)-Cig ankwi- u (4-10

43 443
“u R

. 43 5 b43 .
uaeHHbIN reTepouuknoankun)-Cig ankuna- u3 R*, R™, R KaKIbIA He0Os3aTENIbHO

4D
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMecTUTEIsIMI R

43 43
““ u R™, nmpucoenuHeHHbIe K TOMy ke aToMy N, BMecTe ¢ aToMOM N, K

un, a0o6oii R
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pa3yroT 4-, 5-, 6- Wik 7-4JIeHHYIO TeTepOLUKIOATKUIBEHYIO
rpynmy, npudeM 4-, 5-, 6- WM 7-4JeHHAas TeTepPOLMKIOANKWIbHAS TPyIIa HeoOs3aTeNbHO
3amernena 1, 2, 3 unu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R4D;

kaxnbii R Hesarcumo BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajjoreHankuja, Ci¢ raoreHankokcu, Co¢ ankenmna u Cr_g aIKMHUIIA,

KayKIbIA R™ u R#¥® uesaBucumo BoiOpan u3 H, C,¢ ankuma, C;¢ amkokcu, Cig
ranoreHasnkmna, Cjig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, 5S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwna-, Cs.jo mukiaoankmwi-Ci.e ankuna-, (5-10 wnennoro rerepoapmina)-Ci¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci.¢ aaKuia-;

143 i43
u R

Kaknbid R He3zaBucuMo BbiOpaH u3 H, Ci¢ ankuna, Ci¢ ranorenankuna, Cog
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ankenuna, Coe ankuamna, Ce1o apuna, Cs.jo uukiaoankuna, 5-10 uneHHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cj e ankuna-, Cs_jo uuknoankun-Ci¢ ankumna-, (5-10
yjieHHOTO retepoapuia)-Ci¢ amkuna- u (4-10 uneHHOro rereporukioankmna)-Cj_¢ ankuia-;

kaxnpii R u R neszasucumo BbiOpaH 3 OH, C; ¢ ankokcu u Cj_g TaIOT€HAIKOKCH;

umn moGsie RI™ i R IIPUCOEANHEHHbIE K TOMY ke atoMy B, Bmecte ¢ atomom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- HIIH O-YIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs13aTeNbHO 3aMelleHHy o 1, 2, 3 wiu 4 3aMeCTUTENsIMHU, He3aBUCUMO BhIOpaHHBIMU U3 Cj g
ankuia U Ci_g raJIoreHaJKuiIa;

kaxnbii R*P mezasucumo BbIOpaH u3 D, ranorena, Ci.¢ ankuna, C_¢ ramoreHankmna, C ¢
ankenuna, C, ¢ ankunmna, pennna, C; 7 MUKIOANKWNIA, S-7 YIEHHOTO reTepoapuia, 4-7 4IeHHOTO
rerepounkioankmna, ¢permn-Ci g ankmna-, C;; mukiaoankwi-Cie ankuia-, (5-7 YIEHHOTO
rerepoapuna)-C,_¢ ankuia-, (4-7 uneHHoro rerepouukioankuia)-Ci¢ ankmia-, CN, NO,, OR**,
SR*, NHOR*®, C(OR™™, C(O)NR*“R™™, C(O)NR“™(OR™), C(0)OR*", OC(O)R™,
OC(O)NR“R™, NREHRH. NRMNRHRH, NR¥“C(O)R™, NR®“C(0)OR™,
NRMC(O)NR*“R™, C(=NR“HR™, C(=NOH)R™, C(ENCNR™, C(=NR**)NR“R™,
NRMC(=NR¥HNRHRH, NR™C(=NOH)NR*“R*, NR““C(=NCN)NRZ“RH™,
NREMC(=NRSHR"H NRZS(0)NRZ4RH, NRS(O)R™™, NR“S(0),R™,
NRS(0)(=NRZHR"™™,  NRMS(0),NR“R™, S(OR™.  S(ONR™R™.  S(O)R™.
S(0),NR*¥R™, 0S(0)(=NR“)R", 0S(0),R™, SFs, P(O)R™R#", OP(0)(OR™)(OR™),
P(O)(OR™(OR™) u BR*R*

LUKJIOATIKWJI, 5-7 WIeHHBIA rerepoapu, 4-7 djaeHHbIH rereponukioankmi, Germn-Ci g aaKui-,

, ipudeM C; ankwmi, Cy ankenwn, Cog amkuaun, ¢ermi, Cs o
Cs7 mmkmoankmn-Cig ankwi-, (5-7 wneHHelii rerepoapun)-Ci¢ ankuia- u (4-7 4ieHHBIH
rerepourkIoaNkmn)-C ¢ aaKui- u3 R*P KakIblii HeoOs:3aTenbHO 3amerneH 1, 2, 3 wm 4
HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEIISIMU R,

kaxapii R R, R™ u R™ nesasucumo Boibpan w3 H, C;¢ amkuma, Cig
ranoreHankmia, C,¢ ankenuna, C,¢ ankunuia, ¢enwna, Cs;; LMKIOANKHUIA, S5-7 YJIEHHOTO
rerepoapuna, 4-7 uieHHoro retreporukioankmia, Gernn-Cig amkuna-, Cs; nukinoankmi-Cy g
ankwna-, (5-7 uneHHoro rerepoapuna)-Ci ¢ ankuna- u (4-7 4jaeHHOro rerepounkioankmna)-Cy g
ankwna-, npuueM C;¢ amkun, C,¢ ankenwn, C,¢ ankunwmi, (enwn, Cs;; uukinoankui, S5-7
4JieHHbIH retepoapu, 4-10 uneHHbIi retepouukioankui, Genmn-Ci g ankui-, Cs7 HUKIOATKII-
Ci¢ ankun-, (5-7 unennblii rerepoapun)-Ci¢ ankmi- u (4-7 djneHHbId reTeporukaoankmi)-Ci g

44 bl edd d44
R™, R uR

ankun- n3 R KaKbIii HeoOs13aTeNnbHO 3amelrieH 1, 2, 3 wiu 4 He3aBHCHMO

4E
BbIOpaHHBIMH 3aMecTUTeNsIMU R™;

L ek pdad
wy, moboit R u R

, IPUCOEANHEHHBIE K TOMY k€ aTroMy N, BMecTe ¢ aTOMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- Wik 7-4JIeHHYI0 TeTepOLUKIOATKUIBEHYIO
rpynmy, npudemM 4-, 5-, 6- WM 7-4IeHHAas TeTepPOLMKIOANKIIbHAS TPyIIa HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMA R4E;

kaxneii R Hesasmcnmo BoiOpan w3 H, OH, CN, Ci¢ anxwuna, Ci¢ ankokcu, Cig
rajjoreHankuja, Ci ¢ ranoreHankokcu, Cy¢ ankenuna u Co.¢ aJKMHNIIA,

. i 44
kakaeii R um R¥" uesaBucumo Beibpan u3 H, Ci¢ amkunma, Ci¢ ankokcu, Cig



17

ramoreHankmwia, Cie ranoreHankokcn, Cre ankenmna, Coe ankuamwia, ¢eruna, Csz
LUKJIOAJIKWJIA, 5-7 WIEHHOro rerepoapuia, 4-7 WIEHHOTro rerepouukioankuia, ¢perun-Ci g
ankuna-, Cs; uuknoankuwi-Cie ankwma-, (5-7 wneHHoro rerepoapmna)-Cig ankunma- u (4-7
YJIEHHOTO reTeporukioankuia)-Ci¢ aaKuia-;

kaxnpii R u R nesasucumo BbiOupatoT u3 H, C;¢ ankuna, Cy ranorenankuna, Cog
ankenuna, Cp ¢ ankununa, Gpernna, Cs 7 HUKIOANKUIA, S-7 YIEHHOTO rerepoapuia, 4-7 4IeHHOTO
rerepormkioankuia, ¢Gpenun-Cig ankmna-, Ci; uuknoankun-Cie ankuna-, S5-7 YIEHHOTO
rerepoapun-Ci ¢ ajgkuia- U 4-7 4JI€HHOTO reTeporuKIoankui-C ¢ ankuia-;

kaxnpii R* u R** neszasucumo BbiOpaH u3 OH, C; ¢ ankokcu u Cj g raIOreHAIKOKCH;

44 K44
unu aroosle R™ u R

, IPUCOEANHEHHbIE K TOMY e atoMy B, BmecTe ¢ atomoM B, k
KOTOPOMY OHH MPHUCOENUHEHBI, 00Pa3yIOT 5- HIIKH 6-YJIEHHYIO TeT€POLMKIOANKUIBHYIO TPYIIIY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNs MU, He3aBUCUMO BbiOpaHHBIMU U3 Ci g
ankwia u C_¢ raJloreHaNKmIa; u

kaxnpii R*T nesaBucumo BeiOpan w3 OH, NO,, CN, ranorena, C,;; ankwuma, Cj3
ankenwna, C,3 ankumnauna, C;; ramoreHankuna, 1uano-C;s ankwmna, HO-Ci; ankuna, Ci;
ankokcu-Ci3 ankuna, Css muxmoankuna, Ci; ankokcu, C;; rajmoreHankokcu, amuHo, Cij
ankwiamuno, au(Ci3; amkunm)ammuo, THO, Ci3 ankmntuo, Ci3 ankuncynbpunmiaa, Cj;
ankwicynbdonmia, kapdbammna, C_3 ankunkapoamuna, 1u(Ci_; ankmn)kapdamuia, kapookcu, Ci.
3 ankwikapObonmnma, Ci4  ankokcmkapOonmnma, Ci3  ankunkapOonwnamuuo, Cjj
ANIKOKCHKaPOOHIIIAMHUHO, Cis ANKUJIKaApOOHUIIOKCH, AMUHOKapOOHHIIOKCH, Cia
ankunamMuHokapOonmnokey, n1u(Ci.3 ankun)amuHokapOoHUIokcH, Ci3 aIKuicyab(pOHUIAMUHO,
amuHocyinbdonmna, Cij;  ankunamuHocyiabpoHmwia, Au(Ci3  aJKWI)aMHHOCYJIb(GOHIIIA,
aMUHOCYJIb()OHUITAMHHO, Cis ANKUJIAMUHOCY JIb() OHUIIAMHHO, mu(C 3
AJIKIJ1)aMUHOCYJIB()OHUIIAMUHO, aMuHOKapOoHunamuHo, C;3 aJKuJIaMHUHOKApOOHUIAMHUHOU
1u(C 1.3 aNKui1)aMUHOKapOOHUIIAMHHO.

B HekOTOpBbIX BapHaHTax OCylIeCTBieHUs u3odperenus 1, 2, 3, 4, 5, 6, 7 unu 8 aToMOB
BOIOPOJa, TNPHCOEAMHEHHBIX K aToMaM yriepoaa JIObIX alKWUJIbHBIX, aJIKEHUJIbHBIX,
ANKWHUJIBHBIX, APUJIbHBIX, UKJIOANKHUIBHBIX, IeTE€POLHKIOANKUIbHBIX WM Te€TePOaPHUIIbHBIX
samectureeir uian -C | alKUJIOBBIX-, aJKHJIEHOBBIX, AJKEHUJIEHOBBIX H aJKMHHJIEHOBBIX
CBSI3BIBAIOIIUX TPYIII, KAKIbI HEOOSI3aTENbHO, 3aMEHEH aTOMOM JEeUTEPHSI.

B HekoTOphIX BapuaHTax ocyinecTBieHus coenuHenue Gopmyisl (I), mpennoxkeHHoe B
JTAHHOM JIOKyMEHTE, WM €ero (apMaleBTHUECKH MpHEeMJIEMasi COJb MPEACTaBisieT CoOOoi

coennnaeHue popmyier (11):



18

(1),

WK ero (papMaleBTHYECKU TTPUeMIIeMasi COJb.

B HekoTopbix Bapuantax ocymecrsierus dpopmyn (I) u (II) R' BeiGpan w3 H, Cy¢
ankuna, C,¢ ankenuna, C,¢ ankununa u Cy¢ ranoreHankuna, npudeM Ci¢ ankmi, Co ¢ alKSHI,
Chg ankuann u Cig TaJOreHaJIKMI U3 R! KaKObli HeoOs3aTeabHO 3amerneH 1, 2, 3 wumu 4
HE3aBHCHMO BbIOPaHHBIMH 3amecTuTessivi R '

B Hekoropeix BapuanTax ocymectsiennst gopmyn (I) u (II), R' seiGpan us H, Cyg
ankuia, C,¢ ankenuna, Co¢ ankuauia u Ci¢ raJJoreHaaKmIa.

B HekoTopbix BapHaHTax ocymectsinenns opmyn (I) u (II) R'mpencrasmser coboii H
niu Cq3 aJKuiL

B HekoTOpbIX BapuanTax ocymecrsnenus popmya (1) u (IT), R' npexcrasmnsier coboii H.

B HekoTopsix BapmaHTax ocymectsienns popmyn (I) u (II), R® Bwibpan us H, D,
rajoreHa, OH, CN, NO,, C,¢ ankuna, Ci¢ ramorenankmia, C,¢ ankenuna, C,¢ ankuauna, Cig
ankokcH, Cig ranoreHankokcH, nuano-Ci3 ankmna, HO-C; 3 ankuna, Ci3 ankokcu-Ci3 ajJKuiIa,
Cs.5 uuknoankmia, amuHo, Cj 3 ankmnamuno, au(Ci; amkun)amunao, tTho, Ci3 ankunrtuo, Cj3
ankuncynbpunanna, Cis ankuiacynbponuna, kapOamuna, C;; ankunkapbammia, au(Cis
ankun)kapbammina, kapbokcu, Ci3 ankunkapbonuna, Ci4 ankokcukapbonmna, Cis
ANKUJIKapOOHUIAMIHO, Cis ANIKOKCUKAPOOHUIAMUHO, Cia ANKUIKApOOHUIIOKCH,
amuHokapOonunioken, Cy 3 ankunamuHokapOoHunokcu, au(Ci.3 ankui)amuHokapoonunokeu, Cy.
3 ANKWICYIb(OHWIAMUHO, amuHocyib(onmna, C;3 ankwnamuHocyibponuna, au(Cis
ankwui)aMuHoOCyIb(oHmIa, aMuHOCY IbGoHMIaMUHO, C13 aTKuIaMUHOCYIb(GoHmIaMuHO, au(C .
3 QJKWJT)aMUHOCYJIb()OHUJIAMHHO, aMUHOKapOoHunamMuHo, Ci3 alKUJIaMUHOKApOOHUJIAMUHO U
1u(C .3 aKHIT1)aMUHOKapOOHMIIAMHHO.

B HekoTophix BapmanTax ocymectsienns popmyn (I) u (II), R® Bwibpan us H, D,
rajoreHa, OH, CN, NO,, C;_¢ ankuna, Ci_¢ ranorenankuia, C,.¢ ankenuna u C, ¢ aJIKUHUIA.

B HekoTopbIx BapuanTax ocyuectsiaenus popmya () u (II), R npencrasnsier coGoit CN
unu H.

B HekoTOpbIX BapuanTax ocymectsnenus popmya (1) u (II), R® npexncrasmnsier coboii H.

B HEKOTOpHIX BapuanTax ocymectsierns dpopmyn (I) u (II), R* Beibpan u3 H, ranoresa,
Ci6 ankuna, Co ankenuna, Co¢ ankununa, Ci¢ ragorenankuiaa, CN, OR™, SR¥, Cs.10 apuia,
Cs.10 umkmoankuna, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouukiaoankuna U Ce.1o

apn-Ci6 amuma-, OpuueM Ce.jo apun, Cs.jp uuknoankui, 5-10 uneHHbiil rerepoapun, 4-10
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yieHHbIH reTeporukIoakui U Ce 1o apui-Ci.¢ amunr- U3 R? Ka)KIbli HEOOsI3aTEIbHO 3aMelleH 1,
2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R*.

B HekoTOpsIX BapuanTax ocymectsienus popmyi (I) u (I) R* BeiGpan u3 Cs 1o apuia,
Cs.10 nuknoankuna, 5-10 unennoro rerepoapuia u 4-10 4jIeHHOro reTepoLMKIOANKIIA, TPUUEM
Ce.10 apun, Cs 1o uuxnoankui, 5-10 uneHHsiii rerepoapu U 4-10 YJIeHHBIN reTEPOLIMKIOATKIII
13 R? kaxblil HEOOBS3aTENBHO 3aMeLeH 1, 2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMH
R*.

B HekoTOpbIX Bapuantax ocymectsnenns popmya (I) u (1) kaxasii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C,¢ ankennna, C,¢ amkununa, Ce 1o
apuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuina, 4-10 4JEHHOTO TeTEPOLMKJIOANKIIIA,
CN, NO,, OR®', SR®', NHOR™, COR™, C(ONR*'R®, C(O)OR™, OC(O)R™,
OC(0)NRZ'R?!, NRIR®!, NR2IC(0)RY, NR™IC(0)OR™!, NR2'C(O)NR'R2!, S(O)RY! 1
S(0).R™'.

B HekoTopbix BapuanTax ocymectsiuenns popmya (I) u (I) kaxmsii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, Cy ¢ ankenmna, C,¢ amkunauna, Ce
apuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10 4JE€HHOTO TreTEPOLMKIIOANKIIIA,
CN, NO,, OR®', SR®', NHOR™, C(O)R™, C(ONR®'R*, C(0)OR™', OC(O)R™,
OC(O)NRZ'R?!, NRZIR®!, NR2IC(0)RY, NR™'C(0)OR™!, NR2'C(O)NR'R?!, S(O)RY! 1
S(O),R™.

B HekoTOpbIX BapuanTax ocymectsierms popmyn (I) u (IT) kaxeri R, R™!, R

2

R®! HesaBucumo BbIOpaH u3 H, Ci¢ ankuna, C;_¢ ranorenankmna, C,¢ ankenmna, C,.¢ aTKUHUTIA,
Ce10 apuma, Csjo uuknoankuna, S5-10 wuneHHoro rerepoapuna, 4-10 ujgeHHOro
rerepouukyoankuna, Ce o apui-Cje ankuna-, Cs 1o uukioankun-C ¢ ankuna-, (5-10 unenHoro
rerepoapmna)-C; ¢ ankuna- u (4-10 wnenHoro rerepouukioankmna)-Ci g ankuia-, npuaeMm Cjg
ankwui, Cy ankenmn, Cy¢ ankunmi, Ceo apui, Cs.jp uukmoankui, 5-10 uneHHsId rerepoapu, 4-
10 unennbiii rerepouuknoankui, Ce 1o apun-Cig ankui-, Cs g uuknoankun-Cig ankui-, (5-10
unennblii rerepoapui)-Cyg ankuin- u (4-10 unenHsii rerepoumknoankin)-Cg ankun- u3 R,
RbZI, R y R*! KOKIbIH HeoOs3aTebHO 3amemeH | wiu 2 He3aBHCHMO BbIOPaHHBIMU
samecturensvu R*2.

B HekoTopbIx BapuaHTax ocymectsienns dopmyn (I) u (1), kaxasii R, R, R u
R®! HesaBucumo BbiOpaH u3 H, C; ¢ ankuna, C; ¢ ranorenankuna, C, ¢ ankenuna, C, ¢ aNKUHIIA,
Ce10 apwma, Csj9 umknoankuna, 5-10 wunenHoro rerepoapuina u  4-10  dieHHOrO
reTePOLUKIIOATKHUIA.

B HekoTOpbIX BapuanTax ocymectsierus popmyi (I) u (I) R* BeiGpan u3 C. 1o apuia,
Cs.10 nuknoankuna, 5-10 ungenHoro rerepoapuia 1 4-10 4JIeHHOro reTepoLMKIOANKIIA, TPUYEM
Ce.10 apun, Cs.jp muknoankui, 5-10 unennsiii rerepoapus U 4-10 YJIEHHBIN TeTEPOLIMKIOATKIII
13 R? Kasplil HeOOSI3aTeNbHO 3aMelleH 1, 2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
RZA; "

kasknbii R HesaBrcumo BbIOpaH u3 D, ranorena, Ci.¢ ankuna, C;_¢ ramoreHankmna, Ca.¢

ankenuna, Coe ankunmna, Ce 1o apuia, Cs o nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
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uensoro rerepormkioankmia, CN, NO,, OR™!, SR**', NHOR*!, C(O)R*!, C(O)NR“*'R*,
C(0)OR?!, OCO)R™!, OC(ONRZRZ!, NRZRZ! NRZCOR™!, NRZC(O)OR™,
NR'C(O)NR'R™, S(O)R™! i S(O),R™.

B HekoTOphiX BapuanTax ocymectsienus dopmyn (I) u (II), R® Beibpan u3 Cig
LUKJIOAJIKWJIA, 5-6 YJIeHHOro rerepoapmia u 4-6 4jJeHHOro rerepouukioankuia, npuaeM Csg
LUKJIOANKUJ, 5-6 4JIeHHBIN rerepoapuil U 4-6 4IeHHBIM TeTepOLMKIOATKUI U3 R? KkaspIil
HeoOs3aTeNIbHO 3aMelleH | nin 2 He3aBUCHMO BBIOPAaHHBIMH 3aMECTHTEISIMU R*.

B HekoTOpbIX BapuaHTax ocymectsietus popmya (I) u (II), kaxapeii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankennna, C,¢ amkunuia, Ce 1o
apuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10 4JEHHOTO TeTePOLMKIIOANKIIIA,
CN, NO,, OR®', SR®', NHOR™, C(O)R™, C(ONR®'R*, C(0)OR™', OC(O)R™,
OC(O)NRZ'RZ!, NRZ'R?!, NR!C(0)R™!, NR™'C(0)OR™, NRZ!C(O)NRZ'R™! 11 S(O)R™!

B HekoTopbIX BapuaHTax ocymectsierns dopmyn (1) u (II), kaxasii R, R, R u
R®! HesaBucumo BbiOpaH u3 H, C;¢ ankuna, C;_¢ ranorenankuna, C, ¢ ankenuna, C, ¢ aNKUHIIA,
Ce10 apwma, Csj9 umknoankuna, 5-10 unenHoro rerepoapuina u  4-10  dwieHHOrO
reTepPOLUKIIOANKIIA.

B HekoTOphiX BapuanTax ocymectsierus dopmyn (I) u (II), R® Beibpan u3 Cig
LUKJIOANKUIA, 5-6 4JeHHOro rerepoapuiia U 4-6 WIEHHOrO rerepouukioankuia, npudeM Csg
LUKJIOAJKUI, 5-0 4jieHHBbIA rerepoapwil U 4-0 UJICHHBIM T€TEPOLUKIJIOAIKUI U3 R’ KaKIbIA
HeoOs13aTeNbHO 3aMelleH | 1in 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R*;

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cy ¢
ankenuna, C,¢ ankunmna, Ce 1o apunia, Cs.jp nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
arenHoro rerepormkinoankmia, CN, NO,, OR™!, SR**', NHOR™!, C(O)R™, C(O)NR“*'R**,
C(O)OR™!, OCO)R™, OC(ONRZ'RZ!, NRZR®!, NRZCO)RY™, NRZC(O)ORZ,
NR'C(O)NR'R™ u S(O)R™; u

. pa2 2 2
kaxnpii R, R, R

R¥!' nesaBucumo BoiOpan w3 H, C;¢ anmkwmna, Cig
ranorerankmna, C,¢ ankennna, Cp ¢ ankununa, Ce 19 apuia, Cs o uuknoankumia, 5-10 dieHHOro
rerepoapuiia U 4-10 4I€HHOrO reTepoLUKIOANIKIIIA.

B HekoTOpbiX BapuanTax ocymectsienus ¢opmyn (I) u (II), R* BeiGpan wu3
[UKJIONPONUJIA, TNHUPA30JWIa, MUPUIAWIA, TUPUMUAUHWIA, auruaporupunuH-(2H)-una wu
MUPUIMHOHMIIA, KAXIbIi M3 KOTOPBIX HEOOsS3aTeNbHO 3amelneH | winm 2  HEe3aBUCHUMO
BBIOpAHHBIMHU 3aMECTUTEIISIMU R*,

B HekoTOphIX BapuaHTax ocymectsienus popmyin (I) u (II), kaxaeii R* HesaBucuMo
BbIOpaH u3 D, ranorena, C;¢ anmkuna, C; ¢ ranorenankuna, C,¢ ankenmna, Co ¢ ankuamia, CN,
NO,, OR™, SR®', NHOR®, C(OR™, CONR®R™, COOR?, O0OCOR™,
OC(O)NRZIR®!, NRZIR2!, NR2IC(O)RY, NRZLC(0)OR™!, NRZC(O)NRZ'REZ! 1 S(O)R™!

B HekoTOphIX BapuaHTax ocymectsienns dopmyn (I) u (II), kaxaeii R, R™, R

2
a1

R He3aBucuMo BbiOpaH w3 H, Ci¢ ankuna, Ci ramorenankuna, Coe ankenmia u Cog
AJIKMHWIIA.

B HekoTOphIX BapuaHTax ocymectsienus ¢opmyn (I) u (II), R® Beibpan wu3
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LUKJIOTIPONIMJIA, MUPa3oiuia, NUPUAWNEA, NUPUMUAWHMIA, JauruaponupuauH-(2H)-una wu
NUPUAMHOHMIIA, KaXKABIM M3 KOTOPBIX HEOOs3aTeNbHO 3aMelleH | wmim 2  He3aBUCHMO
BbIOPAHHBIMU 3aMECTUTEIISIMU R*,

kaxxbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cp¢
ankenmna, Cog amkumumia, CN, NO,, OR™!, SR*', NHOR*', C(O)R™, C(O)NR*'R*,
C(O)OR™', OC(O)R™, OC(O)NRZ'R®!, NR®'R¥, NRZ'C(OR™, NR?'C(0)OR™,
NR“'C(O)NR'R*! i S(O)R"; u

2 2 2 a1
a2l Rpb2 - Relt R™" mnesaBucumo BuiOpan u3 H, Ci¢ ankmma, Cig

Kaxapii R
rajorenankuia, C,¢ ankenuna u Co.¢ aNKHHUIIA.

B HekoTopbix Bapuantax ocymectsienns dpopmyn (I) u (II), R* oibpan u3 dennna, Cs;
LUKJIOAJIKUJIA, 5-6 WIEHHOTO reTepoapiiia U 4-7 4JIeHHOTO TeTepOLUKIIOATKIIIA, IPUYeM (EeHH,
C37 umkyoankui, 5-6 4JIeHHBIN reTepoapuil v 4-7 YJICHHBIA TeTePOLNKIOATKIIT U3 R? , KasKIbIN
HeoOs13aTeNbHO, 3aMeLIeHb! 1, 2 i 3 He3aBHCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU R*;

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C_¢ ranorenankmna, Cy ¢
ankenuna, C, ¢ ankuamna, pernna, C;7 MUKIOANKWIA, S5-6 YIEHHOTO reTepoapuia, 4-7 4IEHHOTO
rerepoumkioankmia, CN, NO,, OR™!, SR*™!, NHOR*, C(O)R", C(O)NR“*'R*™!, C(O)OR™!,
OC(O)R™, OC(O)NR2'R¥, NR2IRE!, NRZC(O)RY, NRC(0)OR™!,
NRCMC(O)NRCHRCQI, S(O)Rb21 51 S(O)ZRbZI, npuyueM ykasaHHb Germn, Cs; TUKIOATKWI, 5-6
YJIEHHBIN rerepoapui U 4-7 4ICHHBIN reTepOLMKIOATKIIT U3 R** HeoBs13aTeNnbHO 3aMeIleHbl 1,2
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R,

. pa2l b2l 21
kaxaeii R*, R™, R

R*! nesaBucumo BoiOpan u3 H, C;¢ ankuma u Cig
raJIOreHaJIKWIA; U

kaxnbii R*2 HezaBucumo BbIOpaH u3 ranorena, OH, C;4 ankokcu, Ci4 raoreHaJIKoKCH,
Ci4 ankuna, Cy4 ranorenankuia, aMuHo, C;3 agkunamMuHo U au(Ci_3 alKuiI)aMUHO.

B HekoTtopeix BapuanTtax ocyiectienus popmyn (I) u (ID), R’ BoiOpaH u3 Cig
LUKJIOANIKWJIA, 5-6 YJeHHOro rerepoapmia u 4-6 4jJeHHOro rerepouukioankuia, npuaeM Csg
LUKJIOANKUJ, 5-0 ujieHHbId rerepoapuyn U 4-0 UJIEHHBINM T€TePOLMKIIOANKUI U3 R? kaxablit
HeoOs13aTeNbHO 3aMelleH | Hih 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R*;

KayKIbIA R** HesaBucuMO BbIOpaH u3 ramoreHa, C;4 ankwna, C;4 rajoreHaJkuwia u
C(O)NR2IR®!

2B
HE3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTelsiMiu R )

, mpuueM ykKa3aHHbIM Ci4 gpur U3 R** Heos3aTeNbHO 3aMelIeH 1, 2 umu 3

KayKIbIA Raﬂ, Rb21, R u R nesasucumo BoiOpan u3 H, C;¢ ankuma u Cig
rajJoreHankuna; u

KayKIbIA R?® nesaBucumo BbIOpaH u3 rajoreHa u OH.

B HekoTOphiX BapuaHTax ocymectsienns ¢opmyn (I) u (II), R*® Beibpan wu3
LUKJIOTIPONIMJIA,  OKCAa3oJWja, TpUA30iMia, [Upa3oNwia, MNUPUAWNA, [HPUMHUAMHUIA,
auruaponupuanH-(2H)-nna u nupuauHOHIIIA, KaXIbIi U3 KOTOPBIX HEOOS3aTeNbHO 3aMeleH |
WIIN 2 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

Kaknbii R HesaBrcHMMO BbIOpaH u3 ramoreHa, Ci¢ ankwna, Ci¢ ramoreHankuina, Cog
ankermna, Care ankummia, CN, NO,, OR™', SR*!, NHOR™', C(OR"™, C(O)NR*'R™,
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NR“'C(O)NR“*'R™ u S(O)R™
3amernteH 1, 2 nnu 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*®;

. a2l bl 21
kaxaeii R*, R, R

, nmpuueM ykaszaHHbIl Cie ankun us R Heobs3aTebHO
u R*! HesaBucumo BoiOpan w3 H, Ci¢ amkmna, Cig
rajjoreHankuia, C, ¢ ankenuna u C, ¢ aNKUHUIA, U

kaxabii R*® Hesasucumo BbIOpaH u3 rajoreHa u OH.

B Hexoropbix Bapuantax ocymectienus Gopmyn (I) u (ID), R? BbIOpaH M3 1-
(TpudropmeTin)mkionpon- 1-una, 1-stun- 1H-nmupason-5-una, 1-nponui- 1H-nupazon-5-una, 1-
MeTUI-6-0KCO-1,6-TUruApOnUpuAnH-3-uaa, MOUPUMHINH-4-wna, 3,0- IUrUAPONUpPUINH-4-HI-
1(2H)-kapbokcamuna, mupuauH-4-una,  4-(1-THAPOKCHATHI)-2-METHUIIOKCA30-5-mna,  2,2-
audTop- 1 -ruapoKCUsTII)-2-MeTHIoKcazon-5-mna, 1-3tun-1H-1,2,3-tpuazon-5-una u 1-metui-
1H-1,2,3-Tpuazon-5-una.

B HekoTOpbIx Bapuantax ocymectsuennss dopmyn (I) u (II), R BbiGpan u3 I-
(Tpudropmerin)mkonporn- 1-una, 1-3twn- 1H-nmupason-5-una, 1-npormn- 1 H-nupazon-5-una, 1-
MeTUI-6-0KCo-1,6-muruaponupuana-3-uiaa, OUPUMUANH-4-mna, 3,6- IUTrHAPONUPUINH-4-HII-
1(2H)-kapbokcamuna, mupunuH-4-una,  4-(1-THOIPOKCHATHI)-2-METHUIIOKCA30-5-mna,  2,2-
mudTop- 1 -ruapoKCU3TII)-2-MeTUIIOKCca3on-5-mna, 1-3tun-1H-1,2,3-tpuazon-5-una u 1-merui-
1H-1,2,3-Ttpuazon-5-una.

B HekoTOpbIx BapuanTax ocymectsiennss dopmyn (I) u (II), R Beibpan u3 I-
(Tpudropmern)mkionporn- 1-una, 1-stun- 1H-nmupason-5-una, 1-nporun- 1H-nupazon-5-una, 1-
MeTUI-6-0KCco-1,6-muruaponupuant-3-uia, OUPUMUANH-4-mna, 3,6- AUrHAPONUPUIUH-4-1II-
1(2H)-xapbokcaMuia U MUPUANH-4-Ha.

B HekoTophiX BapmaHTax ocymectsienns popmyn (I) u (II), R* Bwibpan us H, D,
ranoreHa, Ci¢ ankwmna, C;¢ ranorenankuina, C, ¢ ankenuna, C,¢ ankunamia, Ce 1o apuna, Cs g
LuKJoankuia, 5-10 uneHHoro rerepoapuina, 4-10 unennoro rerepounkioankmna, Ce 19 apun-Cjg
ankuna-, Cs o mukmoankun-Cie ankuia-, (5-10 unenHoro rerepoapuna)-Cig ankwmna-, (4-10
ueHHOro rerepounkioankmna)-Cre ankmna-, CN, NO,, OR™, SR*, NHOR*, C(O)R™,
C(O)NR*'RY, C(O)OR™, OC(O)R™, OC(O)NR¥R*, NRR*, NR*C(O)R™, NR*C(0)OR™,
NR“C(O)NRR*, S(O)R™ u S(0),R™, npuuem Ci. anxun, C,.¢ anxenm, Cog ankuamn, Ce.1o
apun, Cs.jp muxmnoankui, 5-10 unensslil rerepoapui, 4-10 unenssiit rerepounkiaoankui, Ce g
apun-Cy_g ankui-, Cs 1o mukinoankn-Ci g ankui-, (5-10 unennasii rerepoapuin)-Ci¢ ankuwi- u (4-
10 uneHHbIN reTeporUKIOANKIT)-C ¢ ANKWI- W3 R* Ka)KIbIH HEeOoOs3aTeabHO 3amerneH 1, 2, 3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*.

B HekoTOphIX BapuaHTax ocymectsienus popmyin (I) u (II), kaxaeii R* HesaBucumo
BbIOpaH u3 D, ranorena, C,¢ ankuna, Ci¢ ramorenankuna, C,¢ ankenmnna, C,¢ amkunauna, Ce o
apuna, Cs 1o uuknoankuia, 5-10 uneHHoro rerepoapuina, 4-10 4J€HHOTO TreTEPOLIMKIIOANKIIIA,
CN, NO,, OR*, SR*!, NHOR*, C(OR™, C(ONR*'R*, C(0)OR*, OC(O)R™,
OC(O)NRR¥!, NR*R™!, NR*IC(0)R™, NR™LC(0)OR™!, NR¥'C(O)NR*'R*!, S(O)R™! 1
S(O)sz41, npudeM Cie ankui, Coe ankeHmn, Co ankunui, Ce.1o apui, Ca.1o uukiaoankmwi, 5-10

. . 4A .
yieHHbIH rerepoapusl U 4-10 wneHHBIH reTepouuKkIoankmil u3 R™ kaxnbplii HeoOs3aTeNbHO
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3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R*.

B HekoTopbix BapuanTax ocymectsierms dopmyn (I) u (IT), kaxmsii R* Hezasucimo
BbIOpaH 3 Ci¢ anmkuna, C; ¢ ranorenankmna, Co ¢ ankenmna, C,¢ ankunmna, Ce 1o apmna, Cs g
nukioankuia, 5-10 unenHoro rerepoapuina, 4-10 unennoro rerepounknoankuna, Ce 1o apun-Cig
ankwuna-, Cs 1o uuknoankui-C ¢ amkuna-, (5-10 unennoro rerepoapmina)-Ci ¢ ankuna- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci.¢ anKuna-.

B HekoTOpbIx BapuanTax ocymectsuennst Gopmyn (I) u (II) kaxasii R* nesasncimo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankennna, C,¢ anmkunuia, Ce 1
apuna, Cs.jp uuknoankuia, 5-10 uneHHoro rerepoapuia, 4-10 4JEHHOTO TreTePOLMKIIOANKIIIA,
CN, NO,, OR*, SR*! NHOR*!, C(OR™, C(ONR“'R*, C(O)OR*, OC(OR™,
OC(O)NR*IR¥!, NR*R¥! NRHC(O)RP, NR™'C(0)OR™!, NR*'C(O)NRP R, S(O)R™! u
S(O),R™.

B HekoTopbix BapuanTax ocymectsienns popmya (I) u (II), R* Bwibpan us H, D,
ranorera, Ci¢ ankuna, Ci¢ ramorenankmna, Co¢ ankenuna, Co ankunuia, Ce 1o apuna, Cs o
nukioankuia, S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cs o mukmoankmn-Cig ankuia-, (5-10 unenHoro rerepoapmna)-Cig ankwmna-, (4-10
ueHHOro rerepounkioankmna)-Cpe ankmna-, CN, NO,, OR*™, SR*, NHOR*, C(O)R™,
C(O)NR*'R™, C(O)OR*, OC(O)R™, OC(O)NR*R¥, NR“R", NR*'C(0)R™, NR**C(0)OR™,
NR“C(O)NRRY, S(O)R™ u S(0),R™, npuuem C,.¢ anxun, C,.¢ anxenmi, Cog ankuam, Ce.1o
apun, Cs.jp muxnoankun, 5-10 unensslil rerepoapuin, 4-10 unenssiii rerepounkiaoankui, Ce g
apun-Cj_g ankui-, Csjo muknoankmi-Ci_g ankmi-, (5-10 unennsiii rerepoapuin)-Ci¢ ankuwi- u (4-
10 uneHHbIN rerepouuKIOankii)-Ci.q ATKUI- U3 R* xaxplii HeoGs3aTenbHO 3amemes 1, 2, 3
WK 4 HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEIISIMH R* u

kaxabii R* Hezasucumo BeIOpaH u3 D, ranorena, C; ¢ ankuna, Ci¢ ranorenankuia, Co g
ankenmna, C,¢ ankunmna, Ce. 19 apuna, Csjo nukioankuia, 5-10 wieHHoro rerepoapuia, 4-10
uenHoro rerepounkioankiia, CN, NO,, OR*!, SR*', NHOR*!, C(O)R™, C(O)NR*'R*!,
C(O)OR™!, OC(O)R™, OC(ONR®R™!, NR¥R*!, NR™COR™, NR“'C(O)OR™,
NR“C(O)NR“R™, S(O)R™! 1 S(O),R™.

B HekoTopbix BapuanTax ocymectsienns popmya (I) u (II), R* Bwibpan us H, D,
ranoreHa, C;¢ ankuna, C;¢ ramorenankwna, C,¢ ankenmna, C,¢ ankunwia, ¢eHwna, 5-6
yieHHOro rerepoapwia, (enmn-Ci¢ ankuna-, (5-6 unenHoro rerepoapuia)-Cig ajkuia-,
C(O)R™, C(O)NR“R¥, C(0O)OR*, NR**C(O)R™, NR“C(0)OR* u NR¥C(O)NR*‘R*, npuuem
C¢ ankun, Cy6 ankennn, Co g ankuHmi, ¢peHui, 5-6 uieHHsid rerepoapi, Germn-Ci g anKui- u
(5-6 unennsiii rerepoapun)-Ci¢ aNKwiI- W3 R* kaxnapiii HeoOs3aTenbHO 3amemneH 1 wid 2
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

B HekoTOphIX BapuaHTax ocymectsienus popmyin (I) u (II), kaxaeii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci ramorenankuna, Co g ankenmna, Co¢ amkunauina, Ceio
apuna, Cs.jp uuknoankuia, 5-10 uneHHoro rerepoapuina, 4-10 4JE€HHOTO reTEpPOLIMKIIOANKIIA,
CN, NO, n OR*!,

B HekoTOphIX BapuaHTax ocyrmectsiuenns dopmya (I) u (II), kaxmeii R*, R™, R®, u R*
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He3aBrcuMoO BbiOpaH u3 H, Cj¢ ankmuna, C_¢ ramorenankmnia, Co¢ ankermnna u Co.¢ aTKUHUIIA.

B HekoTopsIx BapuanTax ocymectsienns Gopmyn (I) u (II), kaxasii R* HesaBucumo
BbiOpaH u3 H, Ci¢ ankuna, Ci¢ ranorenankuia, C, ¢ ankenmna u Co ¢ aNKHHUIIA.

B HekOTOpBIX BapHaHTaxX OCYINECTBJIEHUS JIIOOOH R¥uRY, MIPUCOEAUHEHHBIE K TOMY K€
atomy N, BMecTe ¢ aroMOM N, K KOTOPOMY OHHM NPHUCOEOUHEHBI, 00pa3yioT 4-10-wieHHYo
reTePOLMKJIOIKIIIbHYI0 Tpymmy, mnpuueM 4-10-uieHHas TreTepoLMKIOANKIIIbHAS TpyIIa
HeoOs13aTenbHO 3amerena 1, 2, 3 wim 4, He3aBUCHUMO BhIOPAHHBIMH 3aMECTUTEIISIMU R,

B HeKOTOpBIX BapHaHTaX OCYINECTBJICHUS JIIOOOH R¥uRY, IIPUCOEAUHEHHBIE K TOMY K€
atomy N, BMecTe ¢ aroMOM N, K KOTOPOMY OHH MPHUCOEOUHEHBI, 00pa3yroT 4-10-4ieHHYO
reTepPOLMKIIOANKUIIbHYIO Tpymmy, mnpudeM 4-10-uieHHas TreTepoLMKIOANKWIbHAS TPYIINa
HeoOs13aTeNbHO 3aMelneHa | uin 2, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMH R,

B HekoTopbix BapuanTax ocymectsienns popmyn (I) u (II), R* Bwibpan us H, D,
ranoreHa, C;¢ ankuna, C;¢ ramorenankwna, C,¢ ankenmna, C,¢ ankunwia, ¢eHwna, 5-6
yjeHHOro rerepoapwia, (ermn-Ci¢ ankuna-, (5-6 uneHHoro rerepoapuia)-Cig ajkuia-,
C(O)R™, C(O)NR*R¥, C(0)OR*, NR**C(O)R™, NR“C(0)OR* u NR¥C(O)NR*‘R*, npuuem
C¢ ankun, Cy6 ankenwn, Co g ankuHmi, peHui, 5-6 wieHHsld rerepoapi, GeHun-Ci g aiKui- u
(5-6 unennsiii rerepoapun)-Ci¢ anKwiI- W3 R* kaxaplii HeoOs3aTenbHO 3amemteH 1 wid 2
HE3aBHCHMO BHIOPaHHBIMHU 3aMecTuTessivu R*;

kaxnbii R* Hezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, Cy ¢
ankenuna, C,¢ ankunmna, Ce 1o apuna, Cs.jp nukiaoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yieHHoro rerepounkioankuna, CN, NO, u ORa41;

kaxneii R*, R™, R u R nesasucimo BeiGpan w3 H, C¢ ankuna, Ci_g raIOreHAIKIIA,
C,.¢ ankenuna u C,_¢ aJIKMHUJIA, U

kaxnbii R*! Hesapucumo BoIOpaH u3 H, C; ¢ ankuna, Ci¢ ranorenankuna, C, ¢ akeHusa
u Cy.¢ aNIKUHUITIA.

B HexkoTOpbIX BapuanTax ocymectsiermst Gopmya (1) u (II), R* Buibpan us C, ankua,
dennn-Cy ankuna-, (5-6 wiennoro rerepoapuia)-Cig ankuna-, C(O)NR“R* u NR“C(0)OR*,
npraem C g ankmi, Gerni-Cig ankun- u (5-6 unenHsIi rerepoapin)-C g ankmi- u3 R* kaxmpiii
HeoOs13aTeNbHO 3aMelleH | Hih 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R*,

B HekoTOphIX BapuaHTax ocymectsienus popmyin (I) u (II), kaxaeii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankennna, C,¢ amkununa, Ce 1o
apuna, Cs 1o uuknoankuia, 5-10 unenHoro rerepoapuina, 4-10 4J€HHOTO TeTEPOLMKIIOANKIIIA,
CN, NO, n OR*".

B HekoTOphIX BapuaHTax ocymectsiermst popmyn (I) u (I), kaxaeii R**, R® u R*
He3aBrcuMO BbiOpaH u3 H, C; ¢ ankuna, C;_¢ ranorenankuna, C, ¢ ankenmnna u C, ¢ aqKUHUIA;

. ol d4 .
win, moboit R u RY, mpucoenvHeHHbI K OMHOMY M TOMYy ke atoMy N, BMeECTe ¢

2

aToMoM N, K KOTOPOMY OHH MPHUCOEAMHEHBI, 00Pa3yioT 4-0 YICHHYIO T'eTepOLUKIOATKUIBHYIO
rpymnmy.
|
B HekoTopbix Bapuantax ocyuectsienus Gpopmyin (1) u (1), kaxmeiii R*" HesaBucumo

BbIOpaH u3 H, Ci.¢ ankuna, Ci¢ ranorenankuia, Cy.¢ ankenmna u Co¢ aNKHHUIIA.
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B HekoTophix BapmanTax ocymectsienns popmyn (I) u (II), R* Bwibpan us H, D,
ranoreHa, Ci¢ ankuna, Cj¢ ramorerankmna, C,¢ ankenuna, Coq ankununa, Ce 1o apuna, Cs o
nukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankuna-, Cs o muknoankmn-Ci g ankuina-, (5-10 unenHoro rerepoapmna)-Ci g ankwmna-, (4-10
ureHHOro rerepoumkioankiuna)-Cpg amkuna-, CN, NO,, OR*™, SR*, NHOR*, C(O)R",
C(O)NR“RY, C(O)OR™, OC(O)R™, OC(O)NR“R¥, NR“R*, NR*C(O)R™, NR**C(0)OR™,
NR“C(O)NR“R*, S(O)R™ u S(O)zRM, npuuem C¢ ankui, Co ankenun, Cog ankunami, Ce o
apun, Cs.jp muxnoankmi, 5-10 unensblii rerepoapui, 4-10 unenssiit rerepounkioankmi, Ce g
apun-Cy_g ankui-, Cs 1o muknoankmn-Ci g ankui-, (5-10 unennsiii retepoapui)-Ci¢ ankui- u (4-
10 uneHHbIN reTeporUKIOATKUI)-Cl g ANKWI- W3 R* Ka)KIbIi HeoOs13aTeabHO 3amerneH 1, 2, 3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH R*,

kaxnpii R*, R™, R™ u R nesasucumo suiGpan us H, C ¢ ankuna, Ci_g raOreHAIKIIA,
denuna, Cs; NUKIOANKWIA, 5-6 YJIEHHOro rerepoapuia U 4-7 YJIEHHOTO T'eTepPOLMKIIOANKIIA,
npudeM ykazaHHblii Cig amkwn, ¢ermnn, Cs; muMKIoankwi, S5-6 dieHHbIH rerepoapun u 4-7

YJIEHHBIA T€TEPOLUKIIOANIKUI U3 Ra4, Rb4, R® u R Ka)KObIH HEOOs3aTeNbHO, 3aMeIIeHbl 1, 2

5
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, Cy ¢
ankenmna, C, ¢ ankuamna, Germnna, C;7 MUKIOANKIIIA, S-6 YIEHHOTO reTepoapuia, 4-7 YWIEHHOTO
rerepoumkioankiia, CN, NO,, OR*!, SR**!, NHOR*!, C(O)R"", C(O)NR*“*'R™!, C(O)OR*"!,
OC(O)Rb41, OC(O)NR*IRH!, NREYRH! NRC41C(O)Rb41, NR*!C(0)OR™!,
NR“C(O)NRMR™, S(O)R™ 1 S(0),R™, npruem ykasannsiii C ¢ ankun, Ca.g ankenn, Cog
ankuamwi, ¢Genmn, Cs;; UUKIOANKWI, S5-6 wieHHbIH rerepoapmwyi W 4-7  YJICHHBIHA
reTepOLMKIIOATKUI U3 R* kaskplil HEOBS3aTENbHO 3aMeleH | Wi 2 HE3aBHCUMO BbIOpPaHHBIMHU
3aMECTHUTEIISIMU R4B;

kaxnpii R4, R™M Ry R nesasucumo Boibpan w3 H, Ci¢ amkuma u Cig
rajJioreHaJkmia, npudeM ykasaHHbid Cjg amkun w3 Ra41, Rb41, R u R¥™' neobszarensro
3amelneH 1, 2 unu 3, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTENSIMH R4B; u

KayKIbIA R*® nesasucumo BbIOpaH u3 ramoreHa, OH, C;_4 amkokcu, C;4 raloreHajaKoKCH,
C14 anxuna, Cy4 ranoreHankuia, aMuHo, C3 ajgkuinamuao U 1u(Cy_3 aNKui1)aMuHO.

B HekoTopbix BapuanTax ocymectsierus popmyi (I) u (II), R* BeiGpan u3 denna, 5-6
YJIEHHOTO Trerepoapwna, 4-7 4ieHHOro rerepouukinoankmia, ¢ennn-Cys ankwna-, (5-10
yjieHHOTro Trerepoapuia)-Ci s ankwuna-, (4-7 djneHHOro rereponukioankuia)-Ci; amkuia-,
C(O)R™, C(ONR“R™ n NR“R*

YJIEHHBIH TeTepOonHKIOaNKuI, GeHmn-Cy s ankui-, (5-10 unennblit rerepoapuin)-Ci.3 ankun- u (4-

2

npudeM AaHHbIA QeHwmn, 5-6 uineHHbId retepoapwi, 4-7

7 YIEeHHBIN TeTepOouMKIoanKmn)-C) 3 anKuI- u3 R* kaxplii HeoGs3aTeNbHO 3aMemen | miu 2
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

kaxaeii R¥, R®, R® u R neszaBucumo BoiOpan u3 H, Ci¢ ankuna, denunna u 4-7
YJIGHHOTO TeTePOLUKIIOANKMUIa, npudeM yka3zaHHbili Cie ankwi, ¢eHun u 4-7 dJIeHHBbINA
FeTePOLIMKIIOANKUI U3 Ra4, Rb4, R u R™ Heobszatensro 3aMelneHsl 1, 2 unu 3 He3aBHCHUMO

4A
BbIOpaHHBIMH 3aMecTUTENsIMU R™;
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Ka Kbl R* HesaBucumo BbIOpaH U3 rajoreHa, 4-7 wieHHOro rereporukioankmia u OH,
MIPUYEM YKa3aHHBIN 4-7 4JI€HHBIM MeTePOLIMKIOAIKHIII U3 R* neobssarensHo 3amemen 1 mu 2
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4B; u

kaxbii R*? nesaBucumo BbIOpaH u3 rajoreHa, OH u C4 ankuna

B HekoTOpsIx BapuanTax ocymectsienns dopmyn (I) u (II), R* Bribpan u3 dernn-Cyg
ankuna-, (5-6 uieHHoro rerepoapuia)-Cy ¢ aaKuia-, C(O)NR“R* n NR*C(O)OR™, npuyem C;
¢ anmkwi, ¢ennn-Ci¢ ankun- u (5-6 unenssiii rerepoapui)-Cie ankui- u3 R* kaxpiit
HeoOs13aTeNbHO 3aMeleH | Win 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENISIMU R*%;

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci.¢ ankuna, C_¢ ramoreHankmna, C ¢
ankenuna, C,¢ ankuamna, Ce 19 apuna, Cs.jo nukimoankuna, 5-10 dnenHoro rerepoapuna, 4-10
yneHHoro rerepounkioankuna, CN, NO, u ORa41;

kaxnpii R*, R™ u R nesasucumo biGpan u3 H, Cg ankuna, Ci raorenankmia, Cog
ankenwna u C, g aJIKUHWINA,

. ok d4 .
win, moboit R u RY, mpucoenuHeHHbI K OMHOMY M TOMYy XK€ atoMy N, BMeCTe ¢

2

atoMoM N, K KOTOPOMY OHH MPHUCOEANHEHBI, 00pasyroT 4-6 WIEHHYIO TeTePOLHMKIOATKIIBHYIO
rpynmy; u

KayKIbIA R*! yesasucumo BbIOpaH u3 H, Cy¢ ankuna, C; ¢ ranorenankmna, C, ¢ akeHuIa
u C,_g aNKMHUIIA.

B HekoTOphIX BapuanTax ocymectsiermst popmy (I) u (II), R* BeiGpan us C(O)NHC .
cankwia, C(O)-azeruauamna, C(O)-muppomununmina, C(O)-munepumunmia, C(O)N(Cig
ankwna),, NHC(O)OC ¢ anmkun, (azerununmn)-C;_¢ ankwna, (mupuamn)-Cj_¢ ankmna, (Genmn)-C.
¢ ankmna, (propdpennn)-C,¢ ankuna, 3,6-nuruapo-2H-nupanmna, NH-(pennna) u nupugmna.

B HekoTOphIX BapuanTax ocymtectsienus popmy (I) u (II), R* Bei6pan u3s C(O)NHC .
cankmwna, C(O)-azeruaunmna, C(O)-muppomumunmna, C(O)-munepuguamia, C(O)N(Ci
ankuna),, NHC(O)OC, ¢ ankuna, (azetuaunmn)-C¢ ankuna, (mupunun)-Ci¢ ankuna, (perun)-
Ci anmkuna, (propdennn)-Cy¢ ankuna, 3,6-gurunpo-2H-nupanmna, NH-(pernna), nupuamna u
(rupposno[3,2-bmupununmn)-C ¢ ankuna,

npudeM kaxnas Ci.¢ aNKUiIbHAs M a3€TUANHUIbHAS TPyNIa HeoOs3aTeNbHO 3aMeleHa |
win 2 rpynmamMu OH; ¥ kKaXIplii THPUANIT HEOOS3aTeNIbHO 3aMelleH METUJIHIIEPA3HHUIBHOM
rpynmnou.

B HekoTOpbIX BapuanTax ocyuectsiaenns popmyn (I) u (II), R* BeiGpan us C(O)NHC .
cankmwia, C(O)-azerwauamna, C(O)-muppomumunmna, C(O)-munepumunmna, C(O)N(Cig
ankwuna),, NHC(O)OC ¢ ankun, (azerununmn)-C_¢ ankwuna, (mupuamn)-Ci_¢ ankuna, (herun)-C.
¢ ankwna, (propdenmnn)-C, ¢ ankuna, 3,6-nuruapo-2H-nupannia, NH-(pennna) u nupununa,

npudeM kaxnas Ci.¢ aNKuibHas M a3€TUANHWIbHAS IPyNIia HeoOs3aTeNnbHO 3aMeleHa |
wii 2 rpynnamMu OH; ¥ KaXIplii THPUANI HEOOS3aTENbHO 3aMEelleH METUIIIHIIEPA3HHUIIbHOMN
rPymnIomu.

B HekoTOphiX BapuaHTax ocymectsienus dopmyn (I) u (II), R* Buibpan u3
C(O)NHCH,CH3, C(O)N(CH3)(CH2CH3), C(O)N(CH2CH3),, NHC(O)OCH,CH3, C(O)-

azeruannamia, C(O)-runpokcuazerununuia, C(O)-mupponuannmia, C(O)-nmunepununmna, CHs-
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azeruauamia, CHy-mupummna, CHa-propdenmna, CH(OH)-¢propdpenuna, NH-denuna, 3,6-
nuruapo-2H-nmupanmna, (mMerunmunepasuHuwn)nupuanania U (1H-muppono[3,2-b]nupunun-3-
WI)METHUJIA.

B HekoTOphiX BapuaHTax ocymectsienus ¢opmyn (I) u (II), R* Buibpan u3
C(O)NHCH,CH3, C(O)N(CH3)(CH2CH3), C(O)N(CH2CH3),, NHC(O)OCH,CHj3, C(O)-
azerununmna, C(O)-ruapokcuaszeruaunmna, C(O)-mupponuanauna, C(O)-nmunepununmna, CH,-
aseruaunmna, CHp-mupununa, CHj-¢propdenuna, CH(OH)-propdenuna, NH-denmna, 3,6-
nuruapo-2H-nmupanuna v (METHIITUTIEPA3HHII ) TUPUAUHIIIA.

B HekoTopbix BapuanTax ocymectsienns popmya (I) u (II), R* Bwibpan us H, D,
rajorena, Ci¢ ankmna, Ci¢ ramorenankuna, C,¢ ankenuna, C,¢ ankunmia, CN, NO,, ORaZ,
SR, C(O)R™, C(O)NR“R¥, C(O)OR™, OC(O)R™, OC(0)NR“R¥, NR“R¥, NR“C(O)R,
NR“C(O)OR®, NR“C(O)NRR®, S(O)R" 1 S(0),R™.

B HekoTOpbIX BapHanTax ocymectsiuenns popmya (I) u (I), kaxaeiit R, R™, R, u RY
He3aBrcuMO BoiOpaH u3 H, Cy ¢ ankuna, C;_¢ ranorenankuna, C, ¢ ankenmnna u C, ¢ aTKUHUIIA.

B HekoTophIx BapmaHTax ocymectsienns popmyn (I) u (II), R* Bwibpan us H, D,
rajoreHa, Ci¢ ankuna, Ci¢ ramorenankuna, C,s ankenuna, C,¢ ankunmia, CN, NO,, ORaZ,
SR, C(O)R™, C(O)NR“R¥, C(O)OR™, OC(O)R™, OC(O)NR*R¥, NR“R¥, NR“’C(O)R",
NR“C(O)OR*, NR“C(0)NR“R®, S(O)R" u S(0).R*; u

kaxabii R2, RY, R u R* nesaucumo BoiOpan u3 H, Ci ankuna, C; ¢ rajoreHankuia,
Cy6 ankenmna u Cog aJIKUHMIIA.

B HekoTophix BapmaHTtax ocymectsienns popmyn (I) u (II), R* Bwibpan us H, D,
rajjoreHa, Ci_¢ ankmna, Ci_¢ ragorenankuiaa u CN.

B HekoTOphIX BapuanTax ocymectsienns dopmyn (I) u (II), R® BeGpan u3 H,
nudropatuna, 6poma u CN.

B HeKkoTOpbIX BapuanTax ocymectsienus popmyi (I) u (1), R* Boibpan u3 Ce.1o apun-C.
¢ ankwna-, Cs 1o mukmnoankmn-Cy g ankuia-, (5-10 dnenHoro rerepoapuna)-Ci¢ ankuna-, (4-10
YJIEHHOTO TreTepouukioankuia)-Cy¢ ankuia-, C(O)Rb4, C(O)NRC4Rd4, C(O)OR34, OC(O)Rb4,
OC(O)NR*RY, NR“R*¥, NRC(O)R™, NR®C(O)OR*, NR“C(O)NR“R™, S(OR™ u
S(O)ZRM, npuueM Cg 1o apun-Ci¢ ankun-, Csjo muknoankuin-Cpe ankun-, (5-10 dneHHbIN
rerepoapun)-Ci ¢ ankuia- u (4-10 uneHHbll reTepouukiIoankimn)-Ci ¢ aJKwi- U3 R* kaxapiit
HeoOs3aTeIbHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENISIMU R*,

B HekoTOpbIX BapuanTax ocymectsiermst popmyn (I) u (I), kaxaeii R*, R® u R™
He3aBrcuMO BbiOpaH u3 H u Cy ¢ ankuna.

B HekoTopbIx BapuanTax ocymectsienns popmyn (I) u (II) kaxasii R* HesaBucumo
BbIOpaH u3 D, ranorena, C,¢ ankuna, Ci¢ ramorenankuna, C,¢ ankenmnna, C,¢ amkunauna, Ce o
apuna, Cs.jp uuknoankuia, 5-10 uneHHoro rerepoapuna, 4-10 4J€HHOTO TreTEPOLMKIIOANKIIIA,
CN, NO,, OR*, SR*', NHOR*, C(OR™, C(ONR*'R™, C(0)OR*, OC(O)R™,
OC(O)NR™IR¥!, NR#IR¥!, NRALC(O)RY., NR™'C(0)OR™!, NR*'C(O)NR“R¥!, S(O)R*! u
S(0),R™".

B HekoTOphIx BapuanTax ocymectsienns hopmya (I) u (IT), R* eGpan u3 Ce. 19 apun-C;.
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¢ ankmna-, Cs.jo mukmoankmi-Ci¢ ankuna-, (5-10 dnenHoro rerepoapmna)-Cie amkuna-, (4-10
ureHHOro rerepormkioankina)-Cre ankmia-, C(O)R™, C(ONR®R™, C(O)OR*, OC(O)R™,
OC(O)NR¥R¥, NR“R*, NR®C(O)R™, NR®C(O)OR*, NR¥C(O)NR“R™, S(O)R™ u
S(O)QRM, npuueM Ce 1o apun-Cie ankui-, Csjo muknoankui-Cie ankui-, (5-10 dneHHbIN
rerepoapmn)-Ci ¢ ankuia- u (4-10 unenssiii rerepounknoankimn)-Ci g adKwI- U3 R* kaxapiit
HeoOs13aTenbHO 3amereH 1, 2, 3 uiau 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH R4A;

kaxnapii R*, R™ R u R nesasucumo BoiOpan u3 H u C 6 ankunia; u

kaxnbii R* mezasucumo BbiOpaH u3 D, ranorena, Ci¢ ankuna, C;¢ ramoreHankuna, Cp ¢
ankenuna, C,¢ ankuamna, Ce 19 apuna, Cs.jo nukimoankuna, 5S-10 dneHHoro rerepoapuna, 4-10
uensoro rerepounkioankiia, CN, NO,, OR*!, SR*', NHOR*!, C(O)R™, C(O)NR*'R*!,
C(O)OR™, OC(O)R™, OC(ONR®R™!, NR¥R*, NR™“COR™, NR“'C(O)OR™,
NR“'C(O)NR“R™, S(O)R™! 1 S(O),R™.

B HekoTopbIx BapuanTax ocymectsienns dopmyn (I) u (II), R* Beibpan u3 dpernn-Cyg
ankmna-, (5-6 wienHoro rerepoapuna)-Cy¢ ankmia-, C(O)NR“R* u NR“*C(0)OR*

kaxabii Cpgankun HeoOsi3arenpbHO 3amemneH | wiu 2 rpynmamu OH;, u denmn-Ci ¢ ankui-

, TIpUYeM
HeoOs13aTeNbHO 3aMelieH | 1k 2 He3aBUCUMO BbIOPaHHBIMHU TaJIOT€HOBBIMH TPYIIITAMU.

B HexkoTopbIX BapuanTax ocymectsienust dopmyn (I) u (II), kaxsii R*, R, R® u R
He3aBrcuMO BbiOpaH u3 H u Cy_¢ ankuna.

B HekoTopsix Bapuantax ocymectsienust dopmyn (I) u (II), kaxusii R* BeGpan u3
dennn-Cyg ankmna-, (5-6 unennoro rerepoapuna)-Cy ankmia- 1 C(O)NR'RY, npuuem denm-
Ci¢ankmi- u (5-6 wieHHsli rerepoapin)-Cj ¢ aKUI- U3 R* Ka)KIbIil HeoOs13aTeNbHO 3aMeleH 1
WK 2 3aMECTUTEISIMHI, He3aBUCUMO BbiOpanHbiMU 13 OH u ranoreHa; u

kaxabii R R™ u R nesasucumo Boibpan u3 H u C¢ ankua.

B HekoTopbix BapuanTax ocymectsiuerms popmyn (I) u (II), R Buibpan u3 pernn-Cyg
ankmia-, (5-6 wiennHoro rerepoapuna)-Cig ankuma-, C(O)NR®RY, NR“C(O)OR™, npuuem
kakabii Cigankun HeoOsi3arenpbHO 3amemneH | wiu 2 rpynmamu OH;, u dennn-Ci ¢ ankuni-
HeoOsI3aTeNbHO 3aMeleH | Mk 2 He3aBUCUMO BHIOPaHHBIMHU T'aJIOT€HOBBIMH TPYIIIAMU, U

kaxbii R, R u R* nesasucumo BoiOpan u3 H u C¢ ankuia.

B HekoTOopbix Bapuantax ocymecrsienns ¢opmyn (I) u (II), R* BeiGpan u3
C(O)NHCH,CH3, -CH,-mupununa, CHy-dropdennna u CH(OH)-dpropdennna.

B HEKOTOpBIX BapuaHTax ocymectsienmst Gpopmyast (1), R? Beibpan u3 H, D, ranoresa,
Ci¢ amxkmna, Cj¢ ramorenanmkuna, C,¢ ankenuwna, C,¢ ankunmna, Cgio apuna, Csgo
nukioankuia, S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cs o mukmoankmn-Cig ankuia-, (5-10 unenHoro rerepoapmna)-Cig ankwmna-, (4-10
uteHHOro rerepounkioankmna)-Cpe ankmna-, CN, NO,, OR™, SR™, NHOR®, C(O)R”
C(O)NRR®, C(O)NR®(OR™), C(0)OR™, OC(0O)R", OC(O)NR*R¥, NRR®”, NR“NR“R,
NR“C(O)R”, NRZC(O)OR®, NR“C(O)NR“R®, C(=NR*)R", C(=NOH)R™, C(=NCN)R",
C(=NR®)NR“R®, NR“C(=NR*)NR“R¥, NR“C(=NOH)NR“R®, NR“C(=NCN)NR“R®,
NR®C(=NR*)R", NR“S(O)NR“R®, NR“S(O)R", NR“S(0),R"™, NR“S(0)(=NR**)R",
NR“S(0),NR“R¥, S(O)R™, S(O)NR“R®, S(0).R™, S(0)NR“R®, O0S(0)(=NR*)R",
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OS(0),R™, SFs, P(O)RZRE*, OP(0O)(OR™)(OR™), P(O)(OR"™)(OR?) u BR”R*

ankun, Cog ankenun, Co g ankunui, Ce 1o apui, Cs.jo nukyioankui, 5-10 uieHHOro rerepoapu,

, puyem Ci¢
4-10 unennoro rereporukioankui, Ce 19 apun-Cj_g ankui-, Cs 1o quknoankmi-C¢ ankui-, (5-10
anennblii rerepoapun)-Cre ankmn- u (4-10 uneHnsii rerepormkaoankun)-Cpe ankun- u3 R
KaXIblii HeoOs3aTeNbHO 3amelteH 1, 2, 3, 4, 5 wiu 6, He3aBUCHMO BhIOPAHHBIMH 3aMECTUTEIISIMH
RZA; u

R* BoiOpan u3 H, D, ranorena, Ci¢ ankuna, Ci¢ rajgorenankmna, C,¢ ankenmna, Cog
ankununa, Cgo apuna, Cs. o umknoankwna, 5-10 unenHoro rerepoapuiia, 4-10 djmeHHOTO
rerepouukioankuna, Ce. 1o apun-Ci ¢ ankuna-, Cs g uuknoankun-Ci¢ ankumna-, (5-10 ujaeHHOro
rerepoapuina)-C; ¢ ankuia-, (4-10 unennoro rereponukioankmna)-Cy g ankuia-, CN, NO,, ORa4,
SR*, NHOR*, C(0)R™, C(O)NR*'R™, C(O)NR*((OR™"), C(O)OR*, OC(O)R™, OC(O)NR*'R*,
NR“RY, NR“NR*R*, NR“C(O)R™, NR®C(0)OR*, NR*C(O)NR“R", C(=NR*)R™,
C(=NOH)R™, C(=NCN)R™, C(=NR*)NR*R¥, NR“'C(=NR*)NR*’R*, NR“C(=NOH)NR*'R*,
NR'C(=NCN)NR*'R*, NR*C(=NR*)R™, NR*'S(O)NR“R*, NR*'S(O)R™, NR“S(0),R™,
NR**S(0)(=NR*)R™, NR*'S(0),NR“R", S(O)R™, S(O)NR“R", S(0).R™, S(0),NR“RY,
OS(0)(=NR*HR™, 0S(0),R™, SE5, P(O)R“RE', OP(O)(OR™)(OR™), P(O)(OR™)(OR™) wu
BRj4Rk4, npuueM Cj¢ ankmi, Co g ankennn, Co ankunui, Ce o apui, Cso umknoankui, 5-10
yieHHbId rerepoapwi, 4-10 unenssnii rerepouuknoankui, Ceio apuin-Cie ankui-, Cso
ukinoankuin-Cy¢  ankmi-, (5-10 wunennsrii rerepoapun)-Ci¢ ankmi- u (4-10 uneHHBbIN
reTepoUrKIOaNKII)-C ¢ alTKUI- U3 R* kaxnpiii HeOGs3aTeNbHO 3aMelleH 1,2, 3,4, 5 unmm 6,
HE3aBHCHMO BbIOpaHHBIMH 3amecTuTessiMi R,

B HekoTopbIx BapuaHTax ocymectsienust hopmyn (I) u (I), Cy' npencrasmser coboii
Ce.10 apus, KOTOpBIH HeoOsi3aTenbHO 3amerneH 1, 2, 3 wnu 4, HE3aBUCUMO BBIOpaHHBIMHU
samecturemsmu R’

B HekoTopbix BapuanTax ocymectsienust hopmyn (I) u (I), Cy' npencrasmser coboii
(beHuI, KOTOphIi HeoOsA3aTeIbHO 3aMelneH | uiu 2, He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
R’.

B HekoTopbix BapuanTax ocymectsiaernst dopmyn (I) u (II) xaxmeii R’ HesaBucumo
BbIOpaH u3 ranoreHa, Ci¢ ankuna, Ci¢ ramoreHankuna, C,¢ ankenuna, C,¢ amkununa, CN u
NO;.

B HekoTopbix BapuanTax ocymectsierusi popmyn (I) u (II), Cy' npencrasmser coboii
(dbeHuI, KOTOphIi HeoOs3aTepbHO 3aMelleH | uiu 2, He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
R7; U

kaxabii R’ HE3aBUCUMO BbIOpaH u3 ranoreHa, Ci¢ ankuia, Ci¢ rajgorenankmna, Cog
ankenmna, C,¢ ankunmia, CN u NO,.

B HekoTOpbIX BapuaHTax ocymectsienus Gopmyn (I) u (II), Cy' npencrasmser coboii
¢bennn, 3amenteHHbli | M 2 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH R’ u

kablii R’ HesaBrucuMo BoIGpaH u3 rajorena u CN.

B HekoTopbix BapuaHTax ocymectsienusi hopmyn (I) u (II), Cy' npexncrasmser coboii

He3aMeIIeHHbIN (PeHIT.
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B HekoTOpbIX BapuaHTax ocymectsienust hopmyn (I) u (I), Cy' npencrasmser coboii
uaHO(eHUIT.

B HekoTOphIx BapuaHTax ocymectsienus hopmys (I) u (II), Cy' npexncrasmser co6oii 3-
uaHO(eHUII.

B HekoTOphIx BapuaHTax ocymectsienus Gopmys (I) u (II), Cy' npexcrasnser co6oii 3-
HaHO(PEHU WITH 3-1uaHO-2-PTopdeHu.

B HekoTopbix BapuanTax ocymectsienust hopmyn (I) u (II), Cy' npencrasmser coboii
denn, samemennsii C(O)NRRY

AJIKHJIa.

, rme R u RY KaKAbIA He3aBucuMO BbiOpaH u3 H u Cig

B HekoTopbix BapuanTax ocymectsierust hopmyn (I) u (IT), Cy' npencrasmser coboii
¢ennn, 3amemennbiii C(O)NH,.

B HekoTOphIx BapuaHTax ocymectsienus hopmya (I) u (II), Cy' npexncrasnser co6oii 3-
dbopmuspeHunI.

B Hekotopbix BapuanTax ocymectsierus ¢opmyda (I) u (1D):

R! npencrasusier co6oii H;

Cy' npencrasmsier coboii Ce.1o apui1, KOTOPbI HeoGs3aTeNbHO 3aMerer 1, 2, 3w 4,
HE3aBHCHMO BbIOpaHHBIMHE 3amMecTuTessiMu R u

R? BoiOpaH u3 Cg9 apuna, Cs o umknoankwmna, S5-10-duneHHBId Terepoapmna, 4-10-
YIeHHOro rerepouukaoankuia, mnpuueMm Cg o apun, Csqo umknoankui, 5-10 wieHHBIN
rerepoapui1 U 4-10 4neHHbIN reTepOLUKIOANKUI U3 R* KasKblil HeOBS3aTePHO 3aMelleH 1,2,3
WY 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

B Hexotopbix BapuanTax ocymectsienus ¢popmyd (I) u (1I):

R' npencrasisier co6oii H;

Cy' mnpencraBmser coboif (eHm1, KOTOpbIi HeoBs3aTenbHO 3aMmerier 1 w2,
HE3aBHCHMO BHIOPAaHHBIMHU 3aMecTuTesiMi R7; 1

R? BbiOpaH u3 Cg9 apuna, Csi9 umknoankwna, S5-10-uneHHbIl rerepoapmna, 4-10-
YjieHHOro rerepouuknoankuiaa, mpudueMm Cg o apun, Csqo uwmkmoankui, 5-10 wneHHBIH
rerepoaput U 4-10 4eHHbIN reTepOLUKIIOANKUI U3 R? kaskplil HEOOS3aTEBHO 3aMelleH 1,2,3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*.

B HekoTOpbIX BapuaHTax ocymecTsieHus coenunenuit popmyan (1) u (1D):

R! BbIOpaH u3 H, Ci¢ ankuna, C,¢ ankenmna, C, ¢ ankuamna u Cy ¢ raJoreHalKuia,

R? BoIOpaH u3 Cg9 apuna, Cs o umukmoankuia, 5-10 ujpeHHoro rerepoapmia u 4-10
YIeHHOro rerepouukioankuna, mnpuueMm Cg o apun, Csqo umkmoankui, 5-10 uneHHBIN
rerepoapui U 4-10 4aeHHbIN reTepOLUKIOANKUI U3 R? Kaskblil HeOOS3aTEIPHO 3aMelleH 1,2,3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTUTEISIMU R*,

R* BbiOpaH u3 H, D, ranorena, C,¢ ankuna, Ci¢ ramorenankmna, C,¢ ankenuna, Cpg
ankununa, Ce1o apuna, Cs.jp umxnoankwmna, 5-10 uneHHoro rerepoapuiia, 4-10 ujmeHHOTO
rerepouukyoankuia, Ce.1o apun-Cig ankuna-, Cs1o uuknoankun-Ci.g ankumna-, (5-10 uiaeHHOrO
rerepoapmia)-Cj¢ ankuia-, (4-10 unennoro rereponukinoankmna)-Cig ankuia-, CN, NO,, OR™,
SR*, NHOR™, C(O)R™, C(O)NR“R™, C(O)OR*, OC(O)R™, OC(O)NR“R*, NR“R%,
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NRC(O)R™, NR¥C(0)OR™, NR*'C(O)NR“RY, S(O)R™ u S(0),R™, npruem Ci anxmi, Cas
ankenun, C,¢ ankunui, Ceio apui, Csqo uukmoankun, 5-10 uneHHsiit rerepoapun, 4-10
yieHHbl rerepouukynoankui, Ce o apmn-Cie ankun-, Cs o umknoankun-Cie ankui-, (5-10
anennblii rerepoapun)-Cre ankmn- u (4-10 uneHnsii rerepormkaoankun)-Cpe ankun- u3 R
KaXIblii HeoOs13aTeNIbHO 3ameltieH 1, 2, 3 uau 4 He3aBUCUMO BbIOPaHHBIMU 3aMECTUTENISIMU R*,

kasxabii R HezaBucumo BeIOpaH u3 D, rajnorena, C; ¢ ankuna, Ci¢ ranorenankuia, Co g
ankenmna, C,¢ ankunmna, Ce. 19 apuna, Csjo nukioankuia, 5-10 wieHHoro rerepoapuia, 4-10
yensoro rerepounkioankiia, CN, NO,, OR™!, SR*', NHOR™!, C(O)R", C(O)NR“*'R*,
C(O)OR?!, OC(O)R™, OC(ONRZRE!, NRZ'RZ!, NRZC(OR™', NRZC(O)ORZ,
NRZC(O)NRZIRE!, S(O)RY! S(O)sz21;

kaxnpii R u R¥?! nesaBucumo BbiOpaH u3 H, Ci¢ ankuna, Ci¢ ramorenankmna, C g
ankenuna, Co¢ ankununa, Ce 19 apuna, Cs o nukiaoankmna, 5-10 uneHHoro rerepoapuna u 4-10
YJIEHHOTO reTePOIUKIIOATKUIIA;

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C_¢ ranorenankmna, Cy ¢
ankenuna, C,¢ ankunamna, Ce 19 apuia, Cs.jp nukmoankuna, 5-10 uneHHoro rerepoapuna, 4-10
uensoro rerepoumkioankmia, CN, NO,, OR*!, SR*"', NHOR*!, C(O)R™, C(O)NR**'R*!,
C(O)OR™, OC(O)R™, OCONR™R¥!, NR¥R*, NR™COR™, NR“'C(O)OR™,
NRC(O)NR™IR¥!, S(O)RY! S(O)sz41;

Cy' npencrasmsier coboii Ce.jo apui1, KOTOpbIil HeoGs3aTenbHO 3ameer 1, 2, 3w 4,
HE3aBHCHMO BbIOPaHHBIMHE 3amMecTuTessiMu R;

kaxaeii R®, R™, R™ u R* nesasucumo BoiOpan u3 H, C¢ ankuna, Ci¢ rajoreHankunia,
C,.¢ ankeruna u C,.¢ aNKUHUIA,

w, moboit R® u RY, MPUCOEANHEHHBI K OAHOMY M TOMY ke aromy N, BMecTe C
atoMoM N, K KOTOPOMY OHH MPHCOEAMHEHBI, 00pa3yoT 4-6 WIEHHYIO IeTepOLUKIOANKUIbHYIO
rpynimy;

. pad 4 d4
kaxnpii R, RML R Ra4l

5 HezaBucuMo BbiOpaH u3 H, Ci¢ amkmma, Cig
rajorenankuia, C,¢ ankenuna u Co¢ aNKUHUTIA, U

kaxabii R’ He3aBUCUMO BbIOpaH u3 ranoreHa, Ci¢ ankuia, Ci¢ rajgorenankuna, Cog
ankenmna, Co_¢ ankunmia, CN u NO,.

B HekoTOpbIX BapuaHTax ocymecTsiaeHus coenunenuii popmy (I) u (ID):

R! BbIOpaH u3 H, Ci¢ ankuna, C,¢ ankenmna, C, ¢ ankuamna u Cy ¢ raJoreHalKuia,

R? BbiOpan u3 H, D, ranorena, C,¢ ankuna, C,¢ ranorenankmna, C,¢ ankenuna, Cyg
anxunmia, CN, NO,, OR?, SR¥, C(0)R", C(O)NR“R®, C(O)OR™, OC(O)R™, OC(O)NR“R®,
NR“R®, NR“C(0)R™, NR“C(O)OR¥, NR“C(O)NRR®, S(O)R™ u S(0),R™;

R* BbIOpaH m3 Ce 19 apmn-Ci¢ ankuna-, Cs 1o mukiaoaikuia-Ci¢ amkuna-, (5-10 aieHHoro
rerepoapmna)-C, ¢ ankmma-, (4-10 unenHoro rerepouukioankuia)-Cig aakuia-, C(O)R™,
C(O)NR™R*, C(O)OR™, OC(O)R™, OC(O)NR*'R*, NR*R*, NR*'C(0)R™, NR*C(O)OR™,
NRC(O)NRRY, S(O)R™ u S(0),R™, mpuuem Cg.10 apun-C ¢ ankmi-, Cs.1o wuknoankmi-Cis
ankui-, (5-10 unennenii rerepoapun)-Cis ankuia- u (4-10 unenHsiil rereporukioankui)-Cie

ankmwi- w3 R kaxpiii HeOOS3aTENbHO 3aMelieH 1, 2, 3 wim 4 HE3aBUCUMO BBIOPAHHBIMHU
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3aMECTUTEJISIMU R4A;

kaxnbii R* Hezasucumo BbIOpaH u3 D, ranorena, Ci.¢ ankuna, C;_¢ ramorenankmia, Cy¢
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs.jp nukimoankuna, 5-10 uneHHoro rerepoapuia, 4-10
urenHoro rerepormkinoankmia, CN, NO,, OR*!, SR*"', NHOR*", C(O)R™, C(O)NR**'R**!,
C(O)OR™, OC(O)R™, OCONR™R¥!, NR™R¥, NR™COR™, NR“C(O)OR™,
NR“'C(O)NR“R™, S(O)R™! i S(0),R™;

Cy1 npexacrasisier coboit Ce 1o apuii, KOTOpPbI HeoOs3aTenbHO 3amelneH 1, 2, 3 wiu 4,
HE3aBUCHUMO BbI6paHHbIMI/I 3aMECTUTCIIAMHA R7,

KayKIbIi Ra4, Rb4, R® u R* nesasucumo BbiOpaH u3 H, C; ¢ anmkuna, Ci¢ rajoreHankuna,
Cs.¢ ankenuna u Co.g ANKUHUIA,

wm, moboit R u RY MIPUCOEIMHEHHBI K OAHOMY U TOMY e atoMy N, BMecCTe ¢

5
atoMoM N, K KOTOPOMY OHHU TMPUCOEAMHEHBI, 00pasyroT 4-6 WIEHHYIO TeTepOLHKIOATKUIBHYIO
rpymnimy,

kaxmeii R RM RSy R pesamncumo BoiOpan u3 H, Ci¢ ankuna, Cig
rajoreHankuia, C, ¢ ankenuna u C, ¢ aNKHHUIA, U

kaxabii R’ HE3aBUCUMO BbIOpaH u3 ranorena, C,¢ ankuna, Ci¢ rajgorenankmna, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B HekoTopbIx BapuaHTax ocymecTsiaeHus coenunenuii popmyt (I) u (1D):

R npencrasisier coGoii H;

R* BoiOpan u3 (3¢ ULUKIOANKWIA, 5-0 ujaeHHOro rerepoapwia u 4-0 YJIEHHOrO
rerepouukioankuia, npudeM Cs¢ LUKIOANKWI, S5-6 wieHHBIM rerepoapusl U 4-6 4YJIeHHBIN
reTEPOLMKIIOATIKHAIT U3 R? Ka/Iblil HEOOS3aTENBHO 3aMeleH | Hin 2 He3aBUCHMO BBIOpAaHHBIMU
3aMECTHUTEISIMU R2A;

R* BoiOpaH u3 Ci¢ ankwuna, ¢enmn-Ci¢ ankuna-, (5-6 uneHHoro rerepoapuia)-Cig
ankuia-, C(O)NR“R* u NR“C(O)OR™, npuuem Ci¢ ankmn, dpennn-Cpg amkunr- u (5-6
YJIeHHbIN rerepoapui)-Ci.¢ aIKUI- U3 R* kaxblil HeOBA3aTENBHO 3aMelLeH 1 Ml 2 He3aBHCHMO
BbIOPAaHHBIMU 3aMECTUTEIISIMU R*A:

kaxnbiii R** HesaBucumo BbiOpaH u3 D, ranorena, C; ¢ ankwun, Ci¢ ranoreHankui, Csg
ankenun, Cp¢ amxkuamn, Cgio apun, Csqo mukmoankwn, 5-10 unenHoro rerepoapwi, 4-10
uensoro rerepounkioankmwi, CN, NO,, OR™!, SR®!, NHOR™!, C(O)R™, C(O)NR“*'R™*,
C(O)ORaZl, OC(O)RbZl, OC(O)NRCZIR‘HI, NR2'R%! NRCZIC(O)RbZI, NRCZlc(O)ORaZI,
NRCZIC(O)NRCﬂR‘m " S(O)RbZI;

KayKIbIA Ra21, Rb21, R u R¥!' nesasucumo BoiOpan w3 H, C;¢ amkwmna, Cig
rajoreHankuia, C,¢ ankenuna u Cpg aIKHHUIA,

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, C ¢
ankenuna, C,¢ ankuamna, Ce 19 apuia, Cs.jp nukmoankuna, 5-10 unenHoro rerepoapuna, 4-10
yieHHoro rerepounkiaoankuna, CN, NO; u OR*!;

Cy' mnpencraBmser coboif (eHmI, KOTOpbIi HeoOs3aTenbHO 3aMmerner 1 w2,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R’;

w pad ped  pdd
kaxaeii R*, R™ u R™ nesasucumo Boibpan u3 H, Ci¢ ankuna, C¢ ranorenankuina, Cag
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ankenmna u Co ¢ aJIKUHWNA,

wm, moboit R® u RY, MIPUCOCIMHEHHBI K OAHOMY M TOMy Xe atomy N, BMecTe C
aToMOM N, K KOTOPOMY OHH MPHUCOEAMHEHBI, 00pa3yioT 4-6 WICHHYIO IeTepOLUKIOATKUIBHYIO
rpynmy,

kaxabii R Hesasucumo BoiOpaH u3 H, C; ¢ ankuna, Cy¢ ranoreHankuia, C,¢ aqkeHmIa
u Co¢ aNKUHUIA, U

kaxnpii R’ He3aBuCHMMO BbIOpaH u3 ranorena, Ci¢ ankuna, Ci¢ rajgorenankmna, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B HekoTopbIx BapuaHTax ocyuecTBienus coenunenuii popmyn (1) u (II):

R! npencrasisier coGoii H;

R? BbIOpaH u3 H, D, ranorena, C¢ ankuna, Cy¢ ramorenankuna u CN;

R* BoiOpan w3 (Genun-Cy¢ ankwmna-, (5-6 wuneHHoro rerepoapmna)-Cig ajkuia-,
C(O)NRRY, NR“C(O)OR™, npuuem kaxmpiii Ci.galkin HeoGs3aTenbHO 3amemter 1w 2
rpynmmamu OH; u ¢enun-Ci ¢ ankun- HeoOs3aTeNnpbHO 3amMemieH | win 2 HEe3aBHCHMO
BBIOPAHHBIMU T'aJIOTEHOBBIMU TPYIIITAMHU,

Cy' mnpencraBmser coboif (eHm1, KOTOpbii HeoOs3aTenbHO 3amerner 1 wm 2,
HE3aBHCHMO BbIOPaHHBIMHE 3aMecTuTesiMu R;

kaxnpii R*, R 1 R nesasucumo BoiGpan us H, Cig ankmna, Ci. raorenankmia, Cog
ankenmna u C,_¢ aJIKUHWINA,

wm, moboit R u RY, MPUCOCIUHEHHBI K OAHOMY M TOMy e atomy N, BMecTe C
aToMoM N, K KOTOPOMY OHH MPHUCOEAMHEHBI, 00pa3yioT 4-6 WICHHYIO IeTepOLUKIOATKUIBHYIO
rpynmy; u

kaxnbii R’ He3aBHCUMO BbIOpaH u3 ranorena, Ci¢ ankuna, Ci¢ rajgorenankuna, Cog
ankenmna, C,_¢ ankunmna, CN u NO,.

B HekoTOpbIX BapuaHTax ocyuiectsiaeHus coenunenuii popmyn (1) u (1I):

R' npencrasmsier coGoit H;

R’ Bbifpad HM3 LMKJIONPONWIA, [MPAasONMiIa, [HPUNMIA,  NHPUMANMHWIA,
auruaponupuanH-(2H)-una v nupuauHOHIIIA, KaXIbIi U3 KOTOPBIX HEOOS3aTeNIbHO 3aMeleH |
WK 2 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH R*;

R* BeGpan w3 C(O)NHC;gankmna, C(O)-asernmunmna, C(O)-mupponuannmna, C(O)-
munepuauamwia, C(O)N(C,¢ ankuna),, NHC(O)OC,¢ ankuna, (azerununmn)-Ci¢ ankuia,
(mupumn)-Ci ¢ ankwna, (penmn)-Ciq ankuna, (prophenun)-Ci¢ anmkuna, 3,6-guruapo-2H-
nupanniaa, NH-(penuna) u nupumuna, mpuueM kaxknas Ci¢ amkuiabHas W a3eTHIAUHUJIbHAS
rpymnmna HeoOs3aTenbHO 3aMernena | wu 2 rpynnamu OH; u kaxaplii mupuaun HeoOs13aTeTbHO
3aMelIeH METHUINUNEPA3HHUIbHONU IPYIIIOHN;

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cy ¢
ankennna, Cre amkummma, CN, NO,, OR™', SR™', NHOR™, C(O)R™', C(O)NR®'R*,
C(0)OR?!, OC(O)R™!, OC(ONRZR®Z!, NRZRZ! NRZCOR™!, NRZC(O)OR™,
NRZ!C(O)NRZ'RE! i S(O)R2;

1 .
Cy mnpexcrasisier coOol nuaHOPEeHIT; U
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21 b2l 21 a1
“, R, R R™" mHesaBucumo BuiOpan u3 H, Ci¢ amkmma, Cig

Kakabld R
rajjoreHankuia, C, ¢ ankenuna u C, ¢ aNKHHUIIA.

B HekoTopbIx BapuaHTax ocyuecTsiaeHus coenuaenuii popmyt (I) u (ID):

R' npencrassier coGoii H;

R? BbIOpaH u3 H, nudropatuia, 6poma u CN;

R* BeGpan u3 Qennn-Cp¢ ankmna-, (5-6 wumemHoro rerepoapmua)-Cpe aikiia-,
C(O)NR“R™, NR*C(O)OR™, mpuuem kaxpiii Ci.¢alIkKuil HeOOS3aTeNbHO 3aMerneH 1 wmm 2
rpynmamu OH;, u ¢enun-Ci¢ ankun- HeoOs3aTeNbHO 3aMelneH | win 2  HEe3aBHUCHMO
BbIOpPaHHBIMHU TAJIOT€HOBBIMU IPYTIITAMH,

Cy' npencrapmsier coboit LuaHopeHmT, u

kaxnpii R, R™ u RY nesasucumo suibpan u3 H u C ¢ ankuia.

B nekoropbix Bapuantax ocymectsienust Gopmyi (I) u (II), coenunenue npencrapisier

coboii coennnrenue dpopmyJs (I1a):
R2

(Ila),

Wi ero ¢apMaleBTHYECKH IpuemiieMasl COjb, TA€ NepPEeMEHHbIe R* R, R' u Cy1
OTpesieNieHbl B COOTBETCTBHH C OIPEAEJICHUSIMH, MPHUBEICHHbBIMH B JAaHHOM JOKYMEHTE IS
coenunenuit Gpopmya (I) u (II).

B HekoTOpbIX BapuaHTax ocyuiectsiaeHus popmy.isl (11a),

R’npencrasusier coboii H um CN;

Cy' npencrasisier coGoii (heHMI, KOTOPBIH 3aMeleH 1 1M 2, He3aBUCHMO BHIOPAHHBIMHU
3aMECTHUTEJISIMU R?;

kaxbii R’ He3aBHCHMO BbIOpaH u3 rajorena u CN;

R? Boibpan u3 dermna, Cs; HUKIOAIKIIA, 5-6 WICHHOTO reTepoapuia i 4-7 WiIeHHOro
rerepouukioankmna, npuueM (ermn, Cs;; uukmoankuji, S5-6 4YieHHbIM rerepoapun u 4-7
YJIEHHBIA F€TePOLUKIIOANKUI U3 R? Kkaskzblil HeOBA3aTENPHO 3aMelleH 1, 2 unu 3 HE3aBUCUMO
BHIGPAHHBIMHU 3aMecTUTeIsIMU R™;

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C_¢ ramoreHankmna, Cy ¢
ankenmna, C, ¢ ankuamna, Germnna, C;7 MUKIOANKIIA, S-6 YIEHHOTO reTepoapia, 4-7 YIEHHOTO
rerepowpkoankuia, CN, NO,, OR™', SR, NHOR™!, C(O)R™, C(O)NR**'R™!, C(0O)OR™,
OC(O)R™!, OC(O)NRZ'R®! NR2IR®! NRZ!C(O)R™!, NRC(0)OR™!,
NRZ'C(O)NRZ'RE!, S(O)R™' u S(0),R?!

YJIEHHBIN rerepoapui 1 4-7 4IeHHBIN reTepOLMKIOATKIIT U3 R** HeoBs13aTeNnbHO 3aMeIeHbl 1,2

npuyueM ykasaHHb permn, Cs7 TUKIOATKWI, 5-6

2

2B
WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTUTEISIMU R,
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kaxaeii R2L R%L Ry R¥! pesasucumo BoiOpan u3 H, Ci¢ ankuma u Cig
rajoreHaJIKuia,

KayKbIi R?® HesaBucumo BbIOpaH u3 raymorena, OH, C;_4 amkokcu, Cj4 rajloreHajIKOKCH,
Ci4 ankuna, Cy4 ranorenankuia, aMmuHo, C3 ankmiamuao v 1u(Cj_3 KU1 )aMHHO,

R* BbiOpaH u3 H, D, ranorena, Ci¢ ankuna, Ci¢ rajgorenankmna, C,¢ ankenmna, Cog
ankunmna, Ceio apuna, Csjo nmkmoankwna, 5-10 uneHHoro rerepoapmia, 4-10 wneHHOro
rerepounkyoankuna, Ce 19 apun-Ci g anmkuna-, Cs 1o nukioankmi-C¢ ankmna-, (5-10 aneHHOro
rerepoapuina)-C; ¢ ankuia-, (4-10 unennoro rerepouukinoankmna)-Cy g ankuia-, CN, NO,, ORM,
SR*, NHOR*, C(O)R™, C(O)NR“R™, C(0)OR*, OC(O)R™, OC(O)NR“R*, NR“R%,
NRC(O)R™, NR¥C(0)OR™, NR*C(O)NR“R*, S(O)R™ u S(0),R™, npuuem Ci. anxui, Cog
ankennn, C,¢ ankunun, Ceio apun, Csqo umkmoankun, 5-10 uneHsbidi rerepoapwn, 4-10
yieHHbld rerepouuknoankui, Ce o apun-Cie ankun-, Cs o umkmoankun-Cig ankui-, (5-10
unennblii rerepoapmn)-Cie ankin- u (4-10 uneHHsii rerepormknoankun)-Cpe ankun- u3 R
KOKIbIA HeoOs3aTeIbHO 3aMelieH 1, 2, 3 wiu 4 He3aBUCHUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R4A;

kaxneii R*, R™, R™ u R nesasucumo seiGpan us H, C ¢ ankuna, Ci_g raOreHaIKIIA,
denuna, Cs; NUKIOANKWIA, 5-6 YJIEHHOrO rerepoapwia U 4-7 YIEHHOTO T'eTepPOLUKIIOANKIIA,
npudeM ykazaHHbli Cie anmkwn, ¢ermnn, Cs; mukmoankwi, S5-6 djleHHbIA rerepoapun u 4-7

YJIEHHBIA T€TEPOLUKIIOAIKUI U3 Ra4, Rb4, R u RY, kaxapiit Heo0s13aTeIbHO, 3aMeleHbl 1, 2

)
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH R*,

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, Cy ¢
ankenmna, C, ¢ ankuamna, penmna, C; 7 OUKIOANKIIA, S-6 YWIEHHOTO reTepoapuia, 4-7 4WIEHHOTO
rerepoumkioankina, CN, NO,, OR*!, SR**!, NHOR*"!, C(O)R"", C(O)NR*“*'R™!, C(O)OR*"!,
OC(O)R™, OC(O)NR*IRH!, NRERH! NR¥'C(O)R™, NRC(0)OR™!,
NR“C(O)NRMRM!, S(O)R™! u S(O)sz41, npuyeM ykasauublii Cyg ankui, Cye ankenmi, Cog
ankuawi, Genmn, Cs;; wukIoankwi, S5-6 dieHHbIH rerepoapun u 4-7  4JIE€HHBIA
reTEePOLMKJIOATIKUIT U3 R* kaxplit HeoBs3aTENbHO 3aMeliieH | WK 2 He3aBHCHMO BBIOpPaHHBIMHU
3aMECTHUTEJISIMU R4B;

KasKIbIi Ra41, Rb41, R u R*™ HesaBucumo BoiOpan u3 H, C;¢ amkunma u Cig
rajJioreHaJIkmia, npuueM ykasaHHbii Cig amkun w3 Ra41, Rb41, R u R¥™' peobszarensho
3amerneH 1, 2 unu 3, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTENSIMU R4B; u

Ka K bIA R*® nesaBucumo BbIOpaH u3 ramoreHa, OH, C;_4 amkokcu, C;4 raloreHaaKOKCH,
C14 anxuna, Cy4 ranoreHankuia, aMuHo, Ci3 agkuinamuao U qu(Cy_3 aNKu1)aMIHO.

B HekoTopbIx BapuaHTax ocymectsieHus Gpopmysl (11a),

R’npencrasusier coboit H umm CN;

Cy' npencrasmsier coGoii 3-umanodennn wm 3-ruano-2-propdenn,

R* BoiOpan u3 Cs¢ UUKIOANKWIA, S5-0 UjIeHHOro rerepoapwia u 4-0 YJIEHHOTO
rerepouukioankuna, npuueM Cse LUKJIOANKWI, 5-6 WIeHHbIN rerepoapuil U 4-6 4JIeHHbIN
reTEPOLMKIIOATIKIAIL U3 R? Kaskplii HEOOS3aTENBHO 3aMeleH | HiiH 2 He3aBHUCHMO BBIOpPAaHHBIMU
3aMECTUTEJISIMU R2A;

. p2A
Kakapli R HeszaBucumo BbIOpan u3 rajoreHa, Ci4 amkumna, Ci4 rajoreHajkuia |
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. 2A
C(O)NR“'R*! npudeM ykazaHHbid Ci4 ankmin u3 R™ HeoOszarenpHo 3amemen 1, 2 wmm 3

2B
HE3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTesIsiMiu R )

2

kaxaeii R2L R™L Ry R gesasucumo Boibpan u3 H, Ci¢ ankuma u Cig
rajJloreHaNkuna; u

kaxpii R* HesaBucnmo BbIOpaH u3 rajorena u OH.

R* BBIOpaH u3 QeHnna, 5-6 wieHHOro rerepoapuia, 4-7 YICHHOTO IeTepOLMKIOATKIIIA,
¢ernn-C; 3 amkmma-, (5-10 wunenHoro rerepoapmna)-C;3 ankuna-, (4-7 4iI€HHOTO
rereponukaoankuia)-Ci 3 ankumia-, C(O)R™, C(O)NR™R u NR“R*, npuYeM JaHHBIA (EeHuU,
5-6 uneHHbIN rerepoapul, 4-7 YJIeHHbIH reTepouukIoankui, ¢peHmn-Cy 3 amkui-, (5-10 uneHHbIH
rerepoapmn)-C; 3 ankuwn- u (4-7 4jeHHbIA reTeporukaoankui)-Cy; ajJKuia- u3 R* kasmpiii
Heo0s13aTeNbHO 3aMelleH | Hih 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R*;

kaxapii R*, R™, R® u RY nesasucumo BeiGpan w3z H, C¢ ankwia, denmna u 4-7
YJIEHHOTO TEeTEPOLUKIIOANIKMUIa, npudeM ykaszaHHbili Cig ankwi, ¢eHun u 4-7 dYIeHHBbIA
FETEPOLIMKJIOANIKUIT U3 Ra4, Rb4, R u R™ neobssarensro 3aMelneHpl 1, 2 uimm 3 He3aBHCHMO
BHIGpaHHBIMH 3aMmecTuTesiMu R,

KasKIbIA R** HesaBucumo BbIOpaH W3 rajoreHa, 4-7 wieHHOTo rereporukioankmia u OH,
MPUYEM YKa3aHHBIN 4-7 4JI€HHBIN MeTepPOLMKIOAIKHIII U3 R* nHeobssarenbHo 3amemen 1 wu 2
HE3aBHCHMO BbIOpaHHbIMHU 3amecturesimi R*E; 1

KayKIbIA R*E nesaBucumo BbIOpaH u3 rajoreHa, OH u C4 ankuna.

B Hekoropbix BapuaHtax ocymectsieaus Gopmysl (11a),

R’npencrasisier coboit H wm CN;

Cy' npencrasisier coGoii (heHnI, KOTOPBIi 3aMelneH 1 MM 2, He3aBHCHMO BHIOPAHHBIMHU
3aMECTHUTEISIMU R7;

kaxbiii R’ HesaBucumo Boibpan u3 ramorena u CN;

R? BbIOpaH u3 H, ranorena, C;¢ ankuna, Ci ranorenankuna u CN;

R* BoiOpaH w3 (enun-Ciq ankuna-, (5-6 uneHHOro rerepoapmwia)-Cig ankuia- |
C(O)NR*'R"

KaXbIii HeOOs3aTeNbHO 3aMeleH | Win 2 3aMeCTHTEeNsIMU, He3aBUCHUMO BbiOpaHHbiME 13 OH u

. 4
npudeM ¢GeHmn-Ci g ankun- u (5-6 unenssiii rerepoapmi)-Cig ankmi- u3 R

2

rajioreHa; u
kaxbii R, R u R* nesasucumo BoiOpan u3 H u Ci_g ankuma.
B nekoropeix Bapuantax ocyuiectsienust Gopmyn (1) u (II) coennaenue mpencrasisier
coboii coennnaenue Gopmys (IIb):
R<
(R
N
= N~ \\
Rd

N\\ T

NH; (IIb),
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WM ero gpapMaleBTHYECKH MPHEeMJIEMasi COlb, TA€ N paBHO 1esoMy yuciy ot 0 1o 4, u
IIPUYEM TIEPEMEHHBIE R’ R' u R’ OIpEAENIEHbl B COOTBETCTBUU C OINPEICICHUSIMH,
NPUBEIEHHBIMH B JAHHOM JOKyMeHTe 1Isi coenuHenuii popmy (1) u (1D).

B nexoropsix Bapuantax ocyuiectsieHus: Gopmyn (I) u (II) coennnenue npencrasisier

coboit coennnenue Gpopmydsl (Ilc):

R?_

NHp (Ilc),

win ero (apMareBTHYEeCKH MPUEMIIEMAast COJIb, TIe TIEPeMEHHbIE R% R*uR’ OIpEeNENEHbI
B COOTBETCTBHU C OMNPENCICHUSIMHU, MPUBEACHHBIMA B JTAHHOM JOKYMEHTE I COCIMHCHHM
dopmyn (I) u (1D).

B HekoTOphIX BapuaHTax ocyiecTBieHus: coenuHeHue Gopmynsl (1), mpenioxeHHOE B
JAaHHOM JOKYMEHTE, WM ero (apMaLeBTHUECKH MpHeMJieMas COJb MpPEACTaBisieT coOoi

coennaenue popmyer (111):

R (11D,

WK ero (papMaleBTHYECKU TTPUeMIIeMasi COJb.

B HekoTopbIx BapuanTax ocymectsienus popmyn (I) u (II) R' seGpan us H, Cig
ankuna, Co.¢ ankenuna, C,.¢ ankununa u Cj¢ ranoreHankumna, npuieM Ci ankmi, Cog alKSHI,
Coh ankunamn u Cp¢ ranoresankun u3 R' kaxnpiii HeoOs3arenbHo 3amerneH 1, 2, 3 wm 4
HE3aBHCHMO BbIOPaHHBIMH 3amMecTuTessivi R '

B HekoTopsIx BapuanTax ocymectsienns Gopmyn (I) u (III), R' Beibpan 3 H, Cyg
ankuna, Cy ¢ ankenuna, Co ¢ ankuauia u Ci ¢ raJJoreHaaKmIa.

B HekoTOpbIx BapuanTax ocymectsienns dopmyn (I) u (III) R'mpencrasuster coboit H
nu Cq_g QKU

B Hekoropbix BapuaHtax ocymectsiaerus Gopmyn (1) u (I1I), R npencrasisier codoit H.

B HexoTophIX BapuaHTax ocymectsienus dopmyn (I) u (III), R* BeiGpan u3 H, Ce.io
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apuna, Cs.jp mukinoankuia, 5-10-uneHHoro rerepoapuina u 4-10-4JI€HHOrO reTepOLUKIOATKUIA,
npuueM Cg.19 apun, Csp nuknoankuna, 5-10 uneHHbll rerepoapun u 4-10 uneHHsbId
FeTePOLIMKIIOANIKUIL U3 R® KaKObIM HeoOs3aTeabHO 3aMelneH 1, 2, 3 win 4 HEe3aBHUCUMO
BbIOPaHHBIMU 3aMECTUTEIISIMU R*.

B HexoTOpbIX BapuaHTax ocymectsienus popmyi (I) u (II) R* BeiGpan u3 Cy 1o apuia,
Cs.10 nuknoankuna, 5-10 unenHoro rerepoapuia u 4-10 4JeHHOTO reTePOLUKIIOATKIIIA, TIPUYEM
Ce-10 apui, Csjo mukmoankui, 5-10 uneHHbIN rerepoapus U 4-10 4IeHHBIH reTepOLUKIOATKUIT
13 R? Kasplit HEOOBS3aTENbHO 3aMeLeH 1, 2, 3 unu 4 HE3aBUCUMO BbIOPAaHHBIMU 3aMECTUTEIISIMU
R™.

B HekoTophIx BapuaHTax ocymectsienns dopmyn (I) u (II) kaxmpiii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankenmna, C, ¢ amkunuia, Ce 1o
apuna, Cs.jp uuknoankuna, 5-10 unenHoro rerepoapuia, 4-10 4JIEHHOTO TeTEPOLMKIIOANKIIIA,
CN, NO, OR®', SR™!, NHOR™, C(O)R™, C(ONR®*'R™, C(O)OR®', OC(O)R™,
OC(0)NRZ'R?!, NRIR®!, NR2IC(0)RY, NR™'C(0)OR™!, NR2'C(O)NRR2!, S(O)RY! 1
S(0),R™.

B HeKkOTOpbIX BapuanTax ocymectsierns dpopmyn (I) u (1), R* Beibpan u3 Ce.19 apuia,
Cs.10 nuknoankuna, 5-10 ungenHoro rerepoapuia 1 4-10 4JIeHHOro reTepoLMKIOANKIIA, TPUYEM
Ce.10 apun, Cs.jp muxnoankui, 5-10 unennsiii rerepoapus U 4-10 YJIEHHBIN TeTEPOLIMKIOATKIII
13 R? Kasplil HeOOSI3aTeNbHO 3aMelIeH 1, 2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
R

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cp¢
ankenuna, C,¢ ankunmna, Ce 1o apunia, Cs.jp nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
arensoro rerepormkinoankmia, CN, NO,, OR™!, SR**', NHOR*!, C(O)R"!, C(O)NR**'R**,
C(O)ORazl’ OC(O)szl, OC(O)NRCZIR&I, NRCZleZI, NRCZIC(O)szl, NRC21C(O)ORa21,
NR“'C(O)NR'R*?!, S(O)R™' i S(0),R™, npudeM ykasaHHbii Cg ankui, Ci g raqoreHaaKul,
Co6 ankenun, Co ¢ ankunun, Cg. 19 apun, Cs.jp nuknoankmwt, 5-10 uneHHbIN rerepoapun u 4-10
2 mwm 3

o 2A o
YJIC€HHBIM TCTEPOLUUKIIOANIKHIT U3 R KaXabIu HeO6$ISaTeJ'IbHO, 3aMEIICHBI 1

2 >

HE3aBHCHMO BbIOpaHHbIMU 3amecTuTe/sivi R™;
. na2l 24l 21 421
kaxaeii R*, R™, R*" m R mnesaBucumo BoiOpan m3 H, Ci4 anxunma u Cig

21 21
“* u R* Heobs3aTeIpHO

rajJioreHaJIKmia, npudeM yka3aHHblli Cjg amkKun w3 Ra21, R241, R
3aMernieH 1, 2 wim 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R* u

KayKIbIA R?®  HesaBucumo BoiOpan u3 D, ranorema, OH, C;4 ankokcu, Ci4
ranoreHankokcu, C;4 amkuna, C;4 rajorenanmkmina, amuuo, C;; amkwnamuHo u au(Cis
AJTKWIT)aMUHO.

B HekoTopbIx BapuaHTax ocymecrsierus popmyi (I) u (II) R* BeiGpan u3 Cq 1o apuia,
Cs.10 nuknoankuna, 5-10 unenHoro rerepoapuia 1 4-10 4jIeHHOro reTepoLMKIOANKIIA, TPUYEM
Ce-10 apun, Cs.o nukmnoankui, 5-10 unenHplil rerepoapusl U 4-10 ujgeHHbINH reTePOLIUKIOATKUI
13 R? Kasplil HeOOSI3aTeNbHO 3aMelIeH 1, 2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
R™ y

. p2A
kaxabii R HesaBucumo BriOpan u3 D, ranorena, Ci¢ ankuna, Ci.¢ ranorenankuia, Cag
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ankenuna, Coe ankunmna, Ce 1o apuia, Cs o nukmoankuna, 5S-10 uneHHoro rerepoapuia, 4-10
urenHoro rerepormkioankmia, CN, NO,, OR™!, SR**', NHOR™!, C(O)R", C(O)NR“*'R™*,
C(0)OR?!, OCO)R™, OC(ONRZRZ!, NRZR?! NRCOR™!, NRZC(O)OR™,
NR'C(O)NR'R*™!, S(O)R™! 1 S(O),R"™.

B HexoTOphIX BapuaHTax ocymectsienns popmyn (I) u (II), R* Buibpan u3 5-10-
YJIEHHOTO rerepoapuna U 4-7-4J€HHOrO TIeTepOoLMKIOaNKuiaa, mnpudemM 5-10-uneHHbIN
rerepoapwi U 4-7-4JeHHBbIN TeTePOLKIIOANKIIT U3 R? , KKl HeoOs3aTeNIbHO, 3aMelneHbI 1, 2
WK 3 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEIISIMH R*;

KayKIbIi R** HesaBucumo BbIOpaH u3 ranorena, Ci ¢ ankuna, Cy¢ ranorenankuia u OH,
npuueM ykasaHHbBIH Cjg ankun us3 R** HeoBssaTenbHO 3amemeH 1, 2 MIM 3, HE3aBHCHMO
BHIOPAHHBIME 3aMecThTe M R™>; 1

KayKIbIA R?® HesaBucumo BbIOpaH u3 D, ranorena u OH.

B HekoTopbix BapuanTax ocymectsienns dopmyn (I) u (II), R* BeGpan u3 5-6
YJIEHHOTO TeTepoapmia u 4-6 4JIeHHOTO reTePOLUKIIOATKIIIA, TPUYEM S-6-UJIeHHBIN TeTepoapu
U 4-6-uneHHBbIH TeTEepOLUKIOANKUI U3 R? kaxmpiii HeoBA3aTenbHO 3amemeH | w2
HE3aBHCHMO BHIOPAHHBIME 3aMecTHTe sIMH R,

B HekoTOpbIX BapHanTax ocymectsienust Gopmya (I) u (III), kaxasii R* HesaBucuMo
BbIOpaH u3 D, ranorena, C;¢ anmkuna, C; ¢ ranorenankmuna, C,¢ ankenmna, Co ¢ ankuamia, CN,
NO,, OR™, SR®, NHOR™, C(OR™, C(ONR?R™, C(O)OR™, OCOR™,
OC(O)NRZ'RZ!, NRZ'R2! NR2!C(0)R™!, NR'C(0)OR™, NRZ!C(O)NRZ'R™! 1t S(O)R™".

B HEKOTOPBIX BapuaHTax ocymectsienus dopmyn (I) u (1), kaxasii RZ!, R™! R
R®! HesaBucumo BoiOpan u3 H, Ci¢ ankumna, C;¢ ranoreHankmia, C,¢ ankeHuna u Cog
AJNIKMHUIIA.

B HekoTOpbIX BapuaHTax ocymectsierns popmyn (I) u (III), R* Bwibpan us 5-6
YJIEHHOTO reTepoapuia 1 4-6 4JeHHOro reTepoLUKIIOaNKIIa, IpudeM S5-6-4jieHHbIH reTepoapul
U 4-6-uneHHBbI TeTepOLUKIOATKUI U3 R? kaxmbiii HeoOssaTenbHO 3amemeH 1 w2
HE3aBHUCHMO BHIOPAHHBIMH 3aMecThTe MU R*;

KayKIbIA R HezaBHCHMO BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ranoreHankuna, C ¢
ankermmna, Caog amkummia, CN, NO,, OR™', SR*!, NHOR™', C(O)R™, C(O)NR“'R™,
C(0)OR?!, OC(O)R™!, OC(ONRZR®Z!, NRZRZ! NRZCOR™!, NRZ'C(0)ORY,
NR“'C(O)NR“'R™! u S(O)R™; u

KayKIbIA Ra21, Rb21, R u R¥!' nesasucumo BoiOpan w3 H, C;¢ amkwmma, Cig
rajjorenankuia, C, ¢ ankenuna u C,. ¢ aNKHHUIA.

B Hekoropbix Bapuantax ocymectsieHus Gopmya (1) u (III), R* npencTasisier codoit 5-6
YJIEHHBbIN TeTepoapuii, HeoOs3aTebHO 3aMelmeHHbld 1, 2 wiu 3 He3aBUCHUMO BBIOPaHHBIMHU
samecruressiMu R,

B mekoropeix Bapuantax ocymectsieHus Gopmya (1) u (II1), R® npenacTasisier codoit 5-6
YJIEHHBIA FE€TEPOAPUIL

B nekoropeix Bapuantax ocymectsiaeHus Gopmya (1) u (II0), R* npenacTasisier codoit 5-6

YICHHBIH FeTePOLUKIOATKHUIL.
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B HekoTopbIx BapuanTax ocymecrsienmst Gopmya (I) u (1), R* BeGpan u3 6-0kco-1,6-
OUTHAPONMUPUINH-3-WIa, MUPUMUIAUH-4-una, 1-merun-6-okco-1,6-aurunponupunus-3-una, 1-
MeTUJI-6-0Kkco-1,6-muruaponupuaasul-3-mna, 4-MeTUI0KCa3o-5-una, 4-3TUIIoKcas3on-S-una, 3-
METUINUPUANH-4-1na,  4-(2,2-nudTop-1-ruipoKCUITHI)-2-METHUIIOKCA30M-5-Uja,  2-MeTuiI-4-
(2,2,2-TpudTop-1-ruApOKCUI THIT)OKCA30II-5- 1A, 1-s3Tun-1H-nupaszon-5-una, 6-
T'UPOKCUITUPUINH-3-1JIa, 2,6-TUMEeTUITIUPUINH-4- 114, 3-merun-1H-nupason-4-una,
[1,2,4]tpuaszono[4,3-a|mupunun-6-una, okcazon-5-mna, uMunaso[l,2-a|nupuann-6-una, 3-
droprupunuH-4-una u 1-(mermn-d3)-6-okco- 1,6- muruaponupunasuH-3-mia.

B HekoTOpbIX BapuanTax ocyiectsiennst Gopmya (1) u (III), R? BeiGpan 13 6-okco-1,6-
OUTHAPONUPHUINH-3-WIa, MUPUMUIUH-4-una, 1-mermn-6-okco-1,6-nurunponupunuu-3-una, 1-
MeTUI-6-0KCcOo- 1,6-muruaponupuaasul-3-mna, 4-MeTUIOKCa30-5-una, 4-3TUIOKCA30-5-una u
3-MeTHUNMUpUaNH-4-Una.

B HekoTOpbIX BapuanTax ocywecrsnenus Gopmya (I) u (1), R? npexcrasusier co6oii
TMTUPUIUHOHUIT.

B HeKkOTOpbIX BapuanTax ocymectsienns popmya (I) u (1), R* npeacrasisier coboii 6-
OKCO-1,6-muruaponupuaAnH-3-1I.

B Hekoropwix BapmanTtax ocymecteieHus Gopmyra (I) u (II0), R* MpeCTaBisieT COOOM
MUPUMUANH-4-UJT.

B HexkoTOphIX BapuaHTax ocymecrsienns popmyn (I) u (1), R* Bpibpan u3 rpymmsi,
cocroswmedn w3 1-MeTun-6-okco-1,6-quruaponupuaasul-3-una, NUPUMUAUH-4-una u  2,6-
OUMETIIITUPUINH-4-UJIa.

B HekoTophiX BapmaHTax ocymectsienns popmyn (I) u (II) R* seiGpan us H, D,
ranoreHa, Ci¢ ankuna, Cj ramorerankuna, Cp¢ ankenuna, Coq ankununa, Ce 1o apuna, Cs o
LUKJI0anKuia, 5-10 uneHHoro rerepoapuina, 4-10 unennoro rerepounkinoankmna, Ce 19 apun-Cjg
ankuna-, Csjo uukmoankun-Cie ankuna-, (5-10 unenHoro rerepoapuna)-Cig ankuna-, (4-10
YJIEHHOTO rerepouukioankuia)-Cy¢ ankuna-, npudeM Ci¢ ankui, Cp g ankenmn, Cyq aaKUHUI,
Ce.10 apun, Cs.jp mukmoankwi, 5-10 unenHsiir rerepoapui, 4-10 deHHBIA TeTEPOLIMKIIOANKILL,
Ce.10 apun-Cy ¢ anmkui-, Cs_1o uuknoankui-Cy g ankui-, (5-10 unennsiii rerepoapun)-Ci ¢ anKui-
u (4-10 unenssiii rerepormknoankmn)-Crg ankmn- u3 R kaxupiii HeoBssarensHo 3amernen 1
WK 2 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*.

B HekoTophIx BapuaHTax ocymectsienns dopmyn (I) u (1) kaxmeii R* HesaBucumo
BbIOpaH u3 D, ranorena, C;¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankenmnna, C,¢ amkununa, Ce 1o
apuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10 4JIE€HHOTO TeTEPOLMKIIOANKIIIA,
CN, NO, OR*, SR*!, NHOR*, C(OR™, CONR*'R™, CO)OR*, OCOR™,
OC(O)NRHR™!, NR*R™!, NR*IC(0)R™, NR™LC(0)OR™!, NR¥'C(O)NR™'R*!, S(O)R™! 1
S(O)ZRMI, npuueM C¢ ankun, Co ankenun, Cog ankunmin, Ce 19 apun, Cs.jo uuknoankui, 5-10
4ileHHbIl rerepoapus, 4-10 unenHbii rerepouuknoankun, Ceio apun-Cie ankuia-, Cso
ukinoankuin-Cre  amkwi-, (5-10 unenssiii rerepoapun)-Cie ankuna- u  (4-10 wieHHbIH
rerepourkIoaNKmmn)-Ci ¢ aaKui- U3 R* kaxnpiii HeoOs3aTebHO 3aMeleH 1, 2, 3 wm 4

4B
HEC3aBUCHUMO BbI6paHHbIMI/I 3aMeCcTUTeIIMHA R ™.
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B HekoTOphIX BapuanTax ocymectsierns popmyn (I) u (III), R* Bwibpan us H, D,
rajiorena, C_¢ ankmna, Ci_¢ rajgorenankuia, C,¢ ankenuna u C,_¢ aJIKMHUJIA.

B nekoropbix Bapuantax ocymectsiaeHus Gopmyn (1) u (I1I), R* npencrasisier codoit H.

B HEKOTOpHIX BapuanTax ocymectsierns dopmyn (I) u (III), R* Bwibpan u3 H, D,
rajjoreHa, C_¢ ankmna, Ci_¢ rajgorenankuia, C,¢ ankenuna u C,_¢ alIKMHUJIA.

B HekoTopbix BapuaHTax ocyiiectsiaenus ¢popmya (I) u (IID), R? npexacrasisier coboi H.

B HekoTOpbIX BapuanTax ocymectsienns Gopmyn (I) u (IIT), R* mpencrasusier coboii 6-
OKCO-1,6-muruaponupuanH-3-un wim uMuaasol 1,2-ajnupugun-6-un;, u R* npeacTaBsieT coOoi
H.

B HekoTOpbIx BapuaHTax ocymectsienus popmya (I) u (I1I), R* npencrasmusier coboit H;
u R* npencrassier coboit -NHC(0)OC ¢ anku.

B HekoTopbiX BapuanTax ocymectsienus dpopmyn (I) u (III), R* Beibpan us C(O)R™,
C(O)NR*R*, C(O)OR™, OC(O)R™, OC(O)NR*'RY, NRR™, NR®'C(O)R™, NR*'C(O)OR™,
NR*C(O)NRR™, S(O)R™ u S(0),R™.

B HekoTOphIX BapuanTax ocymectsienns popmya (I) u (1), kaxmeiit R, R™, R?, u RY
He3aBrcuMoO BbiOpaH u3 H, C ¢ ankuna, C;_¢ ranorenankmna, C, ¢ ankermnna u C, ¢ alTKUHUIIA.

B HekoTopbIX BapuanTax ocymectenenns dpopmyn (I) u (III), R* eibpan us C(O)R™,
C(O)NR*R*, C(O)OR™, OC(O)R™, OC(O)NR*'RY, NRR™, NR®'C(O)R™, NR*'C(O)OR™,
NR“C(O)NRRY, S(O)R™ 1 S(0),R™; u

kaxnpii R*, R™, R™ u R* nesasucimo seiGpan us H, C¢ ankuna, Ci_g raOreHAIKIIA,
Cy¢ ankenmna u Cog aJIKUHMIIA.

B HekoTOphIX BapuaHTax ocymectsiaerms dopmyn (I) u (II) R* BeiGpan u3 C(O)NRE'RY
u NR*C(0)OR™.

B Hekoropbix Bapuantax ocyuiectsienus opmyn (I) u (IID), R* npeacTasisieT codoit
NR“C(0)OR™.

B HekoTOpbIX BapuaHTax ocyiectsienusi popmya (I) u (1), kaxsii R*, R® u RY
He3aBrcuMO BbiOpaH u3 H u Cy ¢ ankuna.

B HekoTOphIX BapuaHTax ocymectsierns (opmyn (I) u (III), R BeGpan wu3
C(O)NR“R* 1 NR“*C(0)OR*; u

kaxbii R, R u R* nesasucumo BoiOpan u3 H u Ci_¢ ankuma.

B HekoTopbIX BapanTax ocymectsienus opmyn () u (II), R* npencrasusier co6oii -
NHC(O)OC,_¢ ankui

B HekoTopbIX BapuaHTax ocymectsienus dopmysn (I) u (III), R* npencrasusier co6oii -
NHC(O)OCH,CHs.

B Hekoropbix BapuanTax ocymecteieHus: ¢popmyn (I) u (III) R* BbIOpaH u3 Ce 19 apui-
C¢ ankmna-, Cs_ 1o mukinoankmi-C ¢ ankmna-, (5-10 wiennoro rerepoapmna)-Ci ¢ ankuna-, (4-10
ueHHOro rerepoumknoankmia)-Crs ankmma-, OR™, C(O)R™, C(O)NR“RY, C(O)OR™,
NR“RY, S(0),NR“R" u S(0O),R™

ankwi-, (5-10 wnenHoro rerepoapmia)-Ci.¢ ankuia- u (4-10 unenHoro rerepounkioankmia)-Ci.g

npudueM Ce 10 apun-Cie ankmi-, Cz.jp nuknoankuia-Cig

2

ankuna- u3 R | kaxeiii HeoGs3aTensHo, 3amemensl 1, 2 WM 3 HE3aBHCHMO BBIOpPaHHBIMU
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3aMECTUTEJISIMU R4A;

kaxneii R*, R™, R u R nesasucumo BoiGpan us H, Cy¢ ankuna, Cy.q raoreHaIKmia,
Ce10 apuma, Csjo unuknoankuna, S5-10 wuneHHoro rerepoapuna, 4-10  ujneHHOro
rerepouukyioankuia, Ce o apui-Cje ankuna-, Cs 1o uukioankun-Ci g ankuna-, (5-10 unenHoro
rerepoapmna)-C; ¢ ankuna- u (4-10 wnenHoro rerepouukioankmna)-Ci g ankuia-, npuaeMm Cjg
ankuwin, Ceo apwn, Csgo muknoankwi, 5-10 unensnsiii rerepoapus, 4-10 wieHHBbIHA
rerepounkyoankun, Ceo apmn-Cig ankui-, Cs o uuknoankmn-Cig ankui-, (5-10 uneHHbId
rerepoapun)-Ci ¢ ankmwi- u (4-10 dneHHbl reTeporukiaoankmn)-Ci ¢ amkui- u3 R* R™ R* u
R% , Kaablii HeoOs3aTeNbHO, 3aMeleHbl 1, 2 win 3 He3aBUCUMO BHIOPAHHBIMH 3aMECTHUTEIISIMU
R

kaxnbiii R* HesaBucumo BbIOpaH u3 ranorena, Cy¢ ankuna, Ci ¢ ranorenankuia, Ce o
apuna, Cs.jp uuknoankuna, 5-10 unenHoro rerepoapuia, 4-10 4JIEHHOTO TeTEPOLMKIIOANKIIIA,
Ce.10 apun-C¢ ankwmna-, Cs o muknoankun-Ci¢ ankuna-, (5-10 unenHoro rerepoapmna)-Cig
ankuna-, (4-10 wunenHoro rerepoumkioankmia)-Cy ¢ amkuma-, CN, ORa41, C(O)Rb41,
C(O)NR'R™ C(0)OR™!, NR™R™, S(0),NR“R™ 1 S(0),R"*, npuuem C ¢ anxn, 5 Ce.10
apun, Cs.jp muxmnoankui, 5-10 unensblil rerepoapui, 4-10 unenssiii rerepounkiaoankui, Ce g
apun-Cj_g ankui-, Cs.jo muknoankmi-Cy ¢ ankui-, (5-10 unennsiii rerepoapuin)-Ci¢ ankui- u (4-
10 uneHHbIN reTeponuKIoaTKui)-C ¢ aTKWI- U3 R* , Kbl HeoOsI3aTeNbHO, 3aMeleHbl 1, 2
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH R*,

41 obdl 41 d41
*OR™, R R™ HesaBucumo BuiOpan u3 H, Ci¢ ankmma, Cig

Kakaobli R
rayoreHankmia, penuna, Cs¢ OUKIOANKWIA, 4-7 YWICHHOTO reTePOIUKIOATKIIA U S5-6 YIEHHOTO
rerepoapuina, npuaeM Cj¢ anmkmi, ¢penmt, Cs g UUKIOANKII, 4-7 Y4JI€HHBIA reTepOLHKIOATKIIT 1

41 41
“‘u R

5-6 uNeHHbIN reTepoapui u3 Ra41, Rb41, R KaKIbIi HEOOsI3aTeNIbHO, 3aMeIleHbl 1, 2

)
WJIH 3 He3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEIISIMH R,

kaxnbiii R Hesasucumo BbIOpaH u3 rajoreHa, C;¢ ankuna, C;¢ raJoreHaaKuia,
benuna, Csg mukioankuna, 4-7 4JEHHOTO TIeTEPOLMKIIOANKHIIA, 5-6 YJEHHOrO reTepoapua,
benun-Cy 3 ankuna-, (Cs¢ uuknoankun)-Cy 3 aakuia-, (4-7 4aeHHOro rerepouukioankmia)-C s
ankwia-, (5-6 unenHoro rerepoapuia)-Ci; ankumma-, CN, ORa42, C(O)RMZ, C(O)NR°42Rd42,
C(O)ORa42, NRZRH?, S(O)ZNRC42Rd42 u S(O)zRMZ

LUKJIOATIKWJI, 4-7 YJIEHHBIH TeTepOLUKIIOATKWI, 5-6 wneHblid rerepoapun, Genmn-Ci s ankui-,

npuueM Ci¢ ankwn, ¢enmn, Csg

2

(Cs.¢ umkmoanmkun)-Cy3 ankui-, (4-7 4jieHHbIH reTeporukioankui)-Cy ;3 ankui-, (5-6 4jieHHbIH

4B .
rerepoapmn)-Cj 3 ankwi- u3 R | kaxkapiii HeoOs3aTepHO, 3aMemensl 1, 2 win 3 He3aBHCUMO

2

BBIOPAHHBIMHU 3aMECTUTEIISIMU R*C ;

kaxaeii R, R™. R*? u R uesaBucumo BoiOpan u3 H, Ci¢ ankuma, Cig
ranoreHankmia, Genuna, Cs¢ OUKIOANKWIA, 4-7 YWIEHHOTO reTePOIUKIOATKIIA U S5-6 YIEHHOTO
rerepoapuina, npudeM Ci¢ anmkmi, ¢penmt, Cs g TUKIOANKII, 4-7 YJICHHBIA MeTePOLMKIOATKIIT 1

42 HbA2 ot pdd2
R, R R

5-6 unenHbid rerepoapma u3 R KXAbIH HEeoOs3aTebHO, 3aMelIeHbl 1, 2

2
4C

WM 3 HE3aBHUCHMO BBIOPAHHBIMH 3aMECTHTESIMA R™;
. 4C 43

kaxaeii R™ HesaBucumo BbiOpan u3 Cig ankuna, Cie ramorenankuma, CN, OR*",

C(O)R"”, C(O)NR®R™, C(O)OR*®, NR™R™, S(0),NR“™R™ u S(0),R*, npruem Ci
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ankun m3 R*C HeoBssarensHo 3amelnen | Him 2 He3aBHCHMO BbIOPaHHBIMU 3aMECTUTENSIMU R*;

43 b3 pod3 43
2R, R m R™ mesasucumo BwiOpan m3 H, Ci¢ amkuma u Cig

Kakabli R
rajioreHasikmia, npudeM Ci.¢ amkui u3 Ra43, Rb43, R u R KaKIbIH HEOOsI3aTeNbHO 3aMelleH
1 unu 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R*;

umi, mo6oit RF u R, MIPUCOEANHEHHbIE K TOMY ke atomy N, Bmecte ¢ aToMoM N, K
KOTOPOMY OHH MPHCOEIUHEHBbI, O00pa3yroT 4-, 5- HIN O-WIEHHYI Te€TePOLMKIOATKUIBHYIO
rpymmy, npuueM 4-, 5- WM O-uleHHas TeTEePOLMKIOANKUIbHAS Tpymnmna HeoOs3aTeIbHO
3amerneHa 1, 2, 3 uau 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R4D; u

KayKIbIi R*P nesasucumo BbiOpaH u3 Cy 3 ankmna u OH.

B HekoTopbIx BapuaHTax ocymectsienns popmyn (I) u (III), R* BeiGpan u3 dpennn-C3
ankwuna-, (4-7 uneHHoro rereporukioankuia)-Cy3 ankuna-, (5-10 unenHoro rerepoapuia)-Ci 3
aJIKWIa-, ORa4, C(O)Rb4 5 S(O)ZRM, npuueM  pennn-C, 3 ankwn-, (4-7 YIeHHBIH
rerepoupknoankin)-Cis ankui- u (5-10 unennsiii rerepoapun)-Cys ankmi- 3 RY | kaxsii
HeoOs3aTeIbHO, 3aMeIleHbl 1, 2 Win 3 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENSIMH R4A;

kaxaeii R, R™, R u RY nesasucumo Bwibpan us denmna, 4-7 wIeHHOO
reTepouuKIoaNKima U (5-6 ujaeHHoro rerepoapuna)-C3 ankuna-, npuueM (Genrmn, 4-7 daeHHbIH

reTepOLKIOANKIT 1 (5-6 wieHHsbI rerepoapun)-Cis ankmn- w3 R*, R™, R® u R | kaxpuit

>
HeoOs3aTeIbHO, 3aMeIleHbl 1, 2 Wiiu 3 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENISIMH R4A;

KayKIbIA R** neszaBucumo BbIOpaH u3 rajorena, Ci¢ ankwna, Ci¢ rajoreHankmia, 5-6
YJIGHHOTO retepoapuia, (4-10 uieHHOro rereporukioankuia)-Ci3 ankumia-, OR*!, S(0).R™ u
NR“R*, npudeM Ci.¢ ankui, 5-6 uneHHbIi rerepoapui 1 (4-10 4ieHHBIH reTepOLMKIOAKILI)-
C3 ankwi- u3 R* , K&KIbIi HeoOs13aTeIbHO, 3aMeleHbl 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMU
3aMECTHUTEISIMU R4B;

kaxapii R R, R™ u R npesasucumo Boibpan w3 H, C;¢ amkuma, Cig
rajioreHajkuia u 5-6 uneHHoro rerepoapuina, npudeM Cj¢ ankui 1 5-6 4jeHHbII reTepoapui us
R# RM R R

4B
BbIOpPaHHBIMU 3aMeCTUTENsIMU R™;

KaXKIbI HeoOs3aTeNIbHO, 3aMmeleHbl 1, 2 wid 3 He3aBUCHMO

> 2

kaxnpiii R*? nesasucumo BbIOpaH u3 ranoreHa, C ¢ amkuna, Ci¢ rajgoreHankuna, Csg
LUKJIOAJIKWJIA, 4-7 YJIEHHOrO reTeponukKiIoankuia, (5-6 unenHoro rerepoapmia)-Ci s ankuia-,
CN, OR*?, C(O)R™, C(O)OR** u NR““R™, mpuuem Ci¢ ankmi, Cig LMKIOQIKII, 5-6
YIEHHBIH rerepoapuit, 4-7 YIeHHBIH TreTeponuKiIoankuil U (5-6 uneHHbli rerepoapui)-Ciz

ankmwn- w3 R*® | kaxoprii HeoOs3aTeNbHO, 3aMelneHbl 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMU

>
3aMEeCTUTEJISIMU R4C;

kaxaeii R, R™. R*? u R uesaBucumo BoiOpan u3 H, Ci¢ ankuma, Csg

LUKJIOANIKKJIa, 5-6 YJIeHHOro rerepoapuia u 5-7 ujeHHOro rerepouukioankuna, npudeM Cig

o . 42

ankun, C3 ¢ IMKIOAJKUIN, 5-6 YIEHHBIM reTepoapui U 5-7 YJIEHHbBIH MeTepOIMKIOanKuI u3 R*,
4C
3aMecTUTeIsIMH R ™

. n4C 431, d43 a43

kaxapii R™ HesaBucumo BbIOpaH w3 Cis amkuma, CN, C(O)NR™™R™, C(O)OR™,

3 d43 b43 4c
NR““R™ u S(0),R™, npuuem C;¢ ankun u3 R™ Heobs3aTenbHO 3amenneH 1 uin 2 HE3aBUCHMO

KX/l HEOOsI3aTebHO, 3aMeleHbl 1, 2 win 3 He3aBUCHMO BbIOPAHHBIMHU

2
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4D
BBIOpPaHHBIMU 3aMeCTUTENSIMU R

43 b3 pod3 43
2R, R m R™ mesasucumo BwiOpan m3 H, Ci¢ amkuma u Cig

Kakabli R
rajioreHasikmia, npudeM Ci.¢ amkui u3 Ra43, Rb43, R u R KaKIbIH HEOOsI3aTEIbHO 3aMelleH
1 unu 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R*;

umi, mo6oit RF u R, MIPUCOEANHEHHbIE K TOMY ke atomy N, Bmecte ¢ aToMoM N, K
KOTOPOMY OHH MpPHCOEIUHEHBbI, O0pa3yroT 4-, 5- HIN O-YIEHHYI Te€TepOLMKIOATKUIbHYIO
rpymnmy, npuueM 4-, 5- WM O-uleHHas TeTEepPOLMKIOANKUIbHAS Tpymnmna HeoOs3aTeIbHO
3amerneHa 1, 2, 3 uau 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R4D;

KayKIbIi R*P nezasucumo BbiOpaH u3 Cy 3 ankmna u OH.

B HekoTopbix BapuaHTax ocyuiectienus ¢popmyn (1) u (II), R* BbIOpaH u3 Cg 1o apui-

Ci¢ ankuna-, (5-10 unenHoro rerepoapuia)-Cj¢ ankuia-, ORa4, C(O)Rb4 u S(O)zRb4 npu4emM

5
Ce.10 apun-Cyg ankwi- u (5-10 unenHsbiii rerepoapun)-Ci g aaKuiI- U3 R* KaXKIbI HEOOA3aTEIbHO
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R4A; u

KayKIbIA R** nesaBucumo BbIOpaH u3 D, ranorena, C;¢ ankwuna, C; ¢ ranorenankuia, Ce
10 apuna, Cs.jp nukioankmia, 5-10 anenHoro rerepoapuia, 4-10 4IEHHOrO TreTepOLNKIIOANKIIIA,
Ce.10 apun-C¢ ankwmna-, Cs o mukioankun-Ci¢ ankwia-, (5-10 unenHoro rerepoapmna)-Ci g
ankmna-, (4-10 unennoro rerepormknoankuna)-Cig ankmna-, CN, OR*, SR*! u NR“'R*!,
npudeM Ci¢ ankun, Ce.19 apun, Cs.jo nukmoankui, 5-10 unenssiii rerepoapmi, 4-10 dneHHbIH
rerepouukyioankui, Ce o apun-Cig ankmn-, Csjo nuknoankun-Cig ankwmi-, (5-10 dneHHbIN

o 4A o
rerepoapun)-Ci¢ ankmia- u (4-10 unenssiii rereporuknoankun)-Ci e ankmi- n3 R KaKIbIH

>
HeoOs13aTeIbHO, 3aMerneHs! 1, 2, 3 uimu 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTEIISIMU R*.

B HexoTophIx BapuanTax ocymectsiennus dpopmyn (I) u (1), R* BeiGpan u3 C 1o apui-
Ci3 ankmna-, (5-10 unennoro rerepoapmia)-Cj 3 ajnkuia-, OR*, C(O)R™ u S(O).R™, npu4eM
Ce-10 apuin-Cy_g ankuin- u (5-10 unennslit rerepoapin)-Ci.3 aaKui- U3 R* KaXXIbII HEOOS3aTEIbHO
3amerieH 1, 2, 3 unu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4A;

kaxnbiii R* HesaBucumo BbIOpaH u3 ranorena, C,¢ ankuna, C;¢ ranorenankuia, Ce o
apuna, Cs.jp uuknoankuia, 5-10 uneHHoro rerepoapuia, 4-10 4JIEHHOTO TeTePOLMKJIOANKIIIA,
Ce.10 apun-Ci3 ankuna-, Cs o uukinoankuia-Cps ankuna-, (5-10 unenHoro rerepoapuia)-Ci s
ankmna-, (4-10 unennoro rerepoumknoankmia)-Cys ankmna-, CN, OR*, SR*!' 1 NR*'R*!,
npudeM Ci¢ ankun, Cg. 19 apun, Cs.jo nukmoankwi, 5-10 unenHsiii rerepoapmn, 4-10 dneHHbIH
rerepouukynoankui, Ce o apun-Ciz ankwmn-, Csqo nuknoankuna-Cis ankwmi-, (5-10 uneHHbIN

o 4A o
rerepoapmn)-Ci.3 ankmi- u (4-10 unennsiii rerepouuknoankui)-Cy s ankmi- u3 R KaKIbIN

>
HeoOs3aTeIbHO, 3aMelleHbl 1, 2 Win 3 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENSIMU R4B;

KayKIbIA R*® HesaBucuMO BbIOpaH u3 ranoreHa, Ci¢ ankwmna, Cy¢ raloreHanKuiIa, ORa42,
COOR™? g NR®2R%2:

KayKIbIA R* u R™ nesasucumo BoiOpan 3 H, C;¢ ankuna, Cy¢ rajorenankuia, GeHuna u
azeTHauHWIA, npuueM (peHna HeoOs3aTeNbHO 3aMerneH | uiam 2 rpynmaMu, BeIOpAaHHBIMH U3
rajoreHa, Cj.¢ ankmna u Cj_¢ raJoreHaIKUIA;

kaxaeii R4 Ry R wesasucumo BoiOpan u3 H u C6 ankuna; u

42 Hod2 | pdd2
R uR

Kakabid R He3aBrcuMO BeiOpaH u3 H u Ci ankuna.



45

B HekoTopbIx BapuaHTax ocymectsienns dopmyn (I) u (1), R* BeiGpan u3 Ce 1o apui-
C3 ankuna- u (5-10 unennoro rerepoapmina)-Cj_; ankwna- , mpudeM Ce 1o apmn-C3 amkui- u (5-
10 unennsiii rerepoapui)-Ci3 aIKuiI- U3 R* KakAblii HeoOs13aTeabHO 3aMerned 1, 2, 3 win 4
HE3aBHCHMO BHIOPaHHBIMHU 3aMecTuTesiMi R *;

kaxaeii R* HezaBucumo BbIOpaH u3 rajoreHa, C;¢ ankuna, Ci¢ raJoreHagKuiga u
ORa4l; "

Ka Kbl R*! HezaBucumo BbiOpan u3 H u Cy_3 ankuna;

B HeKkoTOpbIX BapuanTax ocymectsiuenus popmy (I) u (II1), R* npencrasiser coboit Cg

HeoOs13aTeIbHO 3aMeleHHbIH 1, 2 Wiau 3 3aMEeCTUTENISIMU, HE3aBHUCHMO

>

apmn-Cj3 amkui-
BbIOpanHbiMU 13 OH u ranorena.

B HekoTOpbIX BapuanTax ocymectsienns popmya (I) u (1), R? Buibpan u3 nupumus-2-u
amertwna, 1H-muppono[2,3-b|mupunun-1-una, 7H-iuppono[2,3-b Jnupuaun-7-una, 2-propdheHok
cH, TUAPOKCH(MTUPUANH-2-mn)MeTnna, 2-(1-mermn- 1H-impazon-4-un)oensmna, (umunasof 1,2-ajn
upunuH-8-wi)metwna, (mupasono[1,5-a]jnupunun-7-wn)meruna, (2H-uanazon-2-wn)mermna, (1H
-uHAa301- 1-un)mermna, (2,6-nudroppenmn)(runpokcn)mernna, (2,5-nudropdennn)(ruaporcn)
metuna, (2,3-audropdenmn)(rugpokcu)mermna, (2-propdpenmn)(ruagpokcu)merina, (2-xmopdheH
wn)(ruppokcu)mernia, ruapokcu(pernn)mernna, Gennncynbhponnna, aseTuans-1-kapoonmna, o
en3o[d]okcazon-4-unmeruna, 2-prop-6-(1-merun-1H-nmupazon-5-mn)dbensmna, 2-¢prop-6-((6-met
WI-5-0kco-2,6-nnazacnupo| 3,4 Jokran-2-un)Metmn)oensuna, 2-gprop-6-((6-okcorexkcaruaponupp
ono[ 1,2-a]mupazun-2(1H)-un)mernn)oensuna, 2-grop-6-(((2-okconupponnanH-3-1ui)aMUHO )MET
win)oensmna, 2-grop-6-((3-okconunepasun-1-un)mernn)oensuna, 2-prop-6-(((1-meTmi-2-okcon
UPPONUANH-3-1T)aMIHO )MeTui )0eH3mna, 2-¢prop-6-(((2-merun-2H-1,2,3-tpuazon-4-uin)aMuHO)
meTin)0eHsmna, 2-(((2-oKkComuppoNUaANH-3-1J1)aMUHO )MeTH )OeH3una, aMuHo(2,6-nudrophenun
ameruna, (2,6-mudropdenun)(merunamuno)meruna, (2,6-mudroppennn)((2-ruapokcusTiir)am
uHO)MeTuiIa, aMuHO(2-propdhennn)merina, amuHo(2,6-nudropdenmn)mernna, (3-(okcazon-5-mn
)nupunuH-2-wn)meruna, 2-grop-6-(1-merun-1H-nmupazon-4-un)densuna, (1-((1-merun- 1H-umun
a30l-4-n)cynpGoHmn) mupponuauH-2-un)Metina, 2-((1-anernanunepuans-4-uin)MeTun )-6-GTop
Oensuna, (2-(nudropmerokcu)-6-propdenun)(runpokcu)meruna, 2-prop-6-(1-((1-metun- 1H-mu
pazon-4-un)metin)- 1 H-nupazon-4-un)oensuna, (2-((aumernaaMuHo )MeTH)-6-¢ropdeHi (i
pokcu)mermna, 2-grop-6-(1-(mupunun-2-unmernn)- 1 H-nupazon-4-un)oensmna, (2-¢prop-6-(mmup
ponuauH- 1 -unmetwn)beHmn)(ruapokcu)metmna, 2-¢rop-6-(1-(2-(meruncynbhornn)stin)- 1 H-n
upason-4-mn)densuna, 2-¢prop-6-((6-okcorekcarunponuppodio|1,2-ajmupasun-2(1H)-mn)mernn)
denmn)(runpokcu)mernna, 2-¢prop-6-(1-((Tpanc)-3-(Mernnamuno)ukinodyTun)- | H-nupazon-4-
wn)bensmna, 2-(1-(2-unanostun)- 1 H-mupazon-4-un)-6-propbensmna, 2-¢prop-6-(1-(2-(3-ruapox
cHa3eTUanH- 1 -n)-2-okcoaTmn)- | H-nupaszon-4-un)oensuna, (3-MEeTHIMUPUANH-2-HIT)METOKCH, (
3-((1-(mupuann-4-unvernn)- | H-nmupazon-4-wn)amusao )iupuaus-2-un)meruna, (3-((1-(terparun
po-2H-nupan-4-un)- 1H-nupaszon-4-um)amuHo ) mupunus-2-mn)mernna, (3-(1-merun-1H-mpaszon
-4-unm)mupuauH-2-un)MeTina, 2-((3-ruapoKCUuppoNuaAnH-1-mn)MeTun)oeHsuna u (6-MeToKCUI
UPUIHNH-2-WI)METUJIA.

B HekoTOphIX BapuanTax ocymectsnerns hopmya (I) u (II), R* BeiGpan u3 mupuauns-2-u
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amertmna, 1H-muppoino[2,3-b]mupunun-1-una, 7H-muppono[2,3-b Jnupuaun-7-wuna, 2-propdheHok
cH, TuapoKcu(mupuanH-2-wimernna, 2-(1-mernin-1H-nupason-4-un)densuna, nmunasol1,2-aln
UpUANH-8-uiIMeTHna, nupasonol 1,5-alnupunun-7-unveruna, (2H-unnazon-2-unm)meruna, 1H-un
naszon-1-ummernna, (2,6-gudropdenmn)(runpokcu)meruna, (2,5-audpropdeHun)(ruapoKcu)mMer
una, (2,3-nudpropderun)(rugpokcu)meruna, (2-proppenun)(runpokcu)mernna, (2-xaopdern)(
THIPOKCH)METHIIA, TUAPOKCU(peHmnn)MeTrna, peHmcynphpoHmnIa u a3eTHauH- 1-kapOoHua.

B HekoTOpbIx BapuanTax ocymectsienns dopmyn (I) u (III), Cy' mpencrasmsier coboii
Ce.10 apui, KOTOpbIM HeoOs3aTenbHO 3amemieH 1, 2, 3 wnm 4, HE3aBHUCUMO BBIOPaHHBIMHU
samecturensmu R’

B HekoTOpbIx BapuanTax ocyiectsiennst dopmyn (I) u (III), Cy' npencrasusier coboii
(benm1, KOTOpBIN HEOOSA3aTENbHO 3aMelleH | Miu 2, He3aBUCHUMO BBIOPAHHBIMHU 3aMECTHTEISIMU
R’.

B HekoTOphIX BapmaHTax ocymectsienns popmyn (I) u (III) kaxzmsii R’ Hesasucumo
BbIOpaH u3 ranoreHa, Ci¢ ankuna, Ci¢ ramoreHankmna, C,¢ ankenwna, C,¢ amkununa, CN u
NOz.

B HekoTOpbIx BapuanTax ocymectsiuennust dopmyn (I) u (III), Cy' npencrasusier coboii
(ennn, KoTopeIl HEOOA3aTENbHO 3aMeleH | miu 2, He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTENSIMU
R7; U

kaxabii R’ HEe3aBHCUMO BbIOpaH u3 ranoreHa, Ci¢ ankuia, Ci¢ ragorenanmkmina, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B HekoTopbIx BapuanTax ocyuecrsiuenus popmyia (I) u (I), Cy' mpencrasisier co6oii
(enn, 3ameneHHbI | nim 2 He3aBUCHUMO BBIOPAHHBIMH 3aMECTUTEISIMU R’ u

kasablit R’ HesaBucuMo BoIGpan u3 rajorena u CN.

B HekoTOpbIX BapuaHTax ocyuectsiuenns gopmya (I) u (I), Cy' mpencrasisier co6oii
(beHns, KOTOphIN HEOOSA3aTENbHO 3aMelleH | Miu 2 3aMeCTUTENSIMH, He3aBUCHMO BBIOPaHHBIMU
u3 Ci_¢ ankuia, rajorena u CN.

B HekoTOpbIx BapuanTax ocyiectsiennsi dopmyn (I) u (III), Cy' npencrasusier coboii
(benm1, KOTOpBI HEOOA3aTENLHO 3aMelIleH | Miu 2 3aMeCTUTENSIMHU, HE3aBUCHMO BBIOPAHHBIMU
n3 Ci ankmna u CN.

B HekoTOpbIx BapuanTax ocyiectsiuennst dopmyn (I) u (III), Cy' npencrasusier coboii
He3aMeleHHbIN (heHIT.

B HekoTopbIx BapuanTax ocymectsiennust dopmyn (I) u (III), Cy' npencrasusier coboii
uaHoderu wim uaHodTopdeHu.

B HekoTOpbIx BapuanTax ocymectsiuennst dopmyn (I) u (III), Cy' npencrasusier coboii
uaHO(eHUIT.

B HekoTOpbIx BapuanTax ocymectaiuenns hopmysn (I) u (II), Cy' npeacrasmsier coboii 3-
ruaHodeHus i 3 -uuaHo-2-gropdenus.

B mekoropeix Bapuantax ocymectsiaerus Gopmyn (1) u (I1D):

R npencrasisier co6oii H;

1 . .
Cy mnpencrasmisier coboii Ce.19 apuit, KOTOpPbIH HeoOs13aTenbHO 3amerneH 1, 2, 3 unu 4,
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HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’ u

R? BoiOpaH u3 Cg 9 apuna, Csio umkmoankwmia, S5-10-wieHHbll rerepoapmna, 4-10-
YlIeHHOro rerepouukaoankuna, mnpuueM Cg 1o apun, Csqo uuknoankui, 5-10 uneHHBIN
rerepoapui1 U 4-10 4neHHbINA reTepOLUKIOANKUI U3 R* kaskiplil HEOBS3aTENHHO 3aMeleH 1,2,3
WK 4 HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEIISIMH R*,

B HexoTopbIx BapuanTax ocymectsienus Gopmya (I) u (II1):

R' npencrasmster co6oii H;

Cy' npencraBmser coGoil (eHmI, KOTOpbIi HEOOsM3aTeNbHO 3amemeH 1 wmwm 2,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’ u

R? BoiOpan u3 Cgo apuna, Cs o umkmoankuna, S-10-uneHHblil rerepoapuia u 4-10-
YeHHOro rerepouukioankunaa, mpudueMm Cg o apun, Csqo umkmoankui, 5-10 wneHHBIN
rerepoapui U 4-10 4eHHbIN reTepOLUKIIOANKUI U3 R? kaskplil HeOOS3aTEPHO 3aMelleH 1,2,3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*.

B Hekotopbix BapuaHTax ocymectsierus ¢opmya (I) u (1ID):

RIHpeHCTaBJISIeT coboit H unu C_¢ ankui;

R* npencTaBisier coboil 5-6 4JIeHHBIH TreTepoapili, HEOOsS3aTeNbHO 3aMeleHHbI 1, 2
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

R* BbIOpaH u3 Ce 19 apmin-Cy 3 ankuia-, (5-10 uiaenHoro rerepoapmia)-Ci_; akuia-, OR™,
C(O)Rb4 u S(O)ZRM, npuueM Cg 1o apmn-Cy_s amkui- u (5-10 unenHbiid rerepoapr)-Ci 3 aaKuiI-
3 R* kasplii HeoOs3aTeNbHO 3aMelieH 1, 2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU
R*A

kaxnbii R* HezaBucumo BbIOpaH u3 ranorena, Ci¢ ankuna, Cj¢ ranorenankuna, Ce o
apuna, Cs.jp nuknoankuna, 5-10 uneHHoro rerepoapuina, 4-10 4JIE€HHOrO reTepPOLIMKIIOANKIIIA,
Ce.10 apun-C,3 anxuna-, Cs o mukioankun-Ci3 ankuna-, (5-10 unenHoro rerepoapmina)-Ci s
ankuna-, (4-10 unenHoro rerepouuknoankuna)-Cy; ankuna-, CN, OR*!, SR* y NR™RM,
npudeM Ci¢ ankun, Cg. 19 apun, Cs.jo mukmoankui, 5-10 unenHbiii rerepoapwi, 4-10 dneHHbIN
rerepouukioankui, Ceo apun-Ciz ankwmn-, Csqo uukmnoankun-Cis ankwi-, (5-10 dieHHbIN

. 4A o
rerepoapmn)-Cj3 ankmi- u (4-10 unenHsldi rereporukioankui)-Ci 3 ankmwi- u3 R KaXIbIT

,
HeoO0s3aTeIbHO, 3aMelleHbl 1, 2 uiTn 3 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU R4B;

KayKIbIA R*® nesaBucumo BbIOpaH u3 ranoreHa, Ci¢ ankuna, Cy ¢ raloreHajiKuia, ORa42,
COOR™? ;1 NR*2R%2

Cy' mpencrasisier coGoll (eHMI, KOTOpBIA HeoOs3aTeNbHO 3aMemeH 1, 2 wm 3,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’;

KayKIbIA R* u R* nesapucumo BbiOpan u3 H, C; ¢ ankuna, Cy¢ rajorenankuia, GeHuna u
azeTHauHWIA, puueM (peHna HeoOs3aTeNbHO 3aMerneH | uiam 2 rpynmaMu, BeIOPAaHHBIMH U3
rajioreHa, Ci¢ ankuna u C_g raJJoreHaJIKHIA,

kaxabii R4 Ry R gesasucumo BoiOpan u3 H u Ci6 ankuna,;

kaxabii R“2, R u R nesasucumo BoiOpan u3 H u C6 ankuna; u

kaxzpiii R’ HesaBucmo BbIOpaH u3 rajorena, Ci.¢ ankuna, Cy.¢ ranorenankuiaa u CN.

B nexoropbix Bapuantax ocymectsiaeHus Gopmyan (1) u (III):
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RIHpeI[CTaB.HSIeT coboii H nmn Ci.¢ ankun,

R’ NpEeACTaBIsIET COOOH 5-6 wiIeHHBIH reTepoapiii, HeoOs3aTeNbHO 3aMeleHHbIH 1, 2
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

R* BoIOpaH m3 Cg.19 apmn-Ci3 ankuna- u (5-10 unennoro rerepoapmia)-Cj s ajkuia-,
npuueM Cg19 apun-Cj3 ankwn- u (5-10 wnenHbi rerepoapun)-Ci3 ankuia- w3 R* KasKI bl
HeoOs13aTenbHO 3amereH 1, 2, 3 uiau 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH R4A;

kaxnbii R* Hesasrcnmo BbIOpaH u3 rajoreHa, C;¢ ankuna, Ci¢ raJoreHaJKuiIa U
ORa41;

Cy' npencrasmsier coGoil (eHmi, KOTOpbIi HeoGs3aTenbHO 3amemeH 1 wm 2
3aMECTHUTEJISIMH, He3aBUCUMO BbiOpaHHbIMU U3 C1 ¢ ankuia u CN; u

KayKIbIA R*! nesaBucumo BbiOpaH u3 H u Cy 3 anmkuna,

B Hekotopbix BapuaHTax ocymectsiaerus ¢opmya (I) u (1ID):

R! BbIOpaH u3 H, C¢ ankuna, C,¢ ankenmna, Cy ¢ ankuamna u Cy ¢ raJoreHaIKuia,

R? BbIOpaH u3 H, D, ramorena, C,¢ anmkuna, C;¢ ramoreHankmna, C,¢ ankenuna u Cog
AJKUHUJIA,

R* BoiGpan 3 C(O)R™, C(O)NRRY, C(0)OR*™, OC(O)R™, OC(O)NR“R*, NR“R*,
NR“C(O)R™, NR**C(0)OR™, NR*'C(O)NR*'R¥, S(O)R™ u S(0),R™;

Cy' npencrasmsier coboii Ce.1o apui1, KOTOpbIil HeoGs3aTeNnbHO 3amerer 1, 2, 3w 4,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R’;

kaxnpii R*, R™, R™ u R nesasucimo seiGpan us H, C¢ ankuna, C_g raOreHAIKIIA,
C,.¢ ankenuna u C,.¢ aJIKHHUTIA, U

kaxabii R’ He3aBHCUMO BbIOpaH u3 ranoreHa, Ci¢ ankuna, Ci¢ ranorenankuna, Cog
ankenuna, C,.¢ ankuauna, CN u NO»,.

B HexoTopbIx BapuanTax ocymectsienus Gopmya (I) u (II1):

R' BbiOpaH u3 H, C¢ ankuna, C, ¢ ankenuna, Cy¢ ankuamna u Cj.¢ raloreHaIKuia,

R? BoiOpan u3 Cgo9 apuna, Cs o nukimoankuia, 5-10 djpeHHOro rerepoapmia u 4-10
YjieHHOro rerepouuknoankuiaa, mpudueMm Cg o apun, Csqo uwmkmoankui, 5-10 wneHHBIH
rerepoapui v 4-10 4JeHHBIN reTepOLUKIOANKUI U3 R? kaskplil HEOOS3aTEBHO 3aMelleH 1,2,3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*;

R* BbiOpan u3 H, D, ranmorena, C;¢ anmkuna, C;¢ ramorenankuna, C,¢ ankenuna u Cog
AJKUHUJIA,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramorenankmna, Cy ¢
ankenuna, C,¢ ankuamna, Ce 19 apuia, Csjo nukmoankuna, 5-10 dneHHoro rerepoapuna, 4-10
uensoro rerepormkioankiia, CN, NO,, OR™!, SR*', NHOR™!, C(O)R", C(O)NR“'R™*,
C(O)ORaZl, OC(O)RbZl, OC(O)NRCZIR‘HI, NR2'RE! NRCZIC(O)RbZI, NRCZIC(O)ORaZI,
NRCZIC(O)NRCZIRdZI’ S(O)Rbﬂ " S(O)szZI;

Cy' npencrasmsier coboii Ce.1o apui1, KOTOpbIil HeoGs3aTeNbHO 3amerer 1, 2, 3w 4,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R’;

21 b21 21
a , R , RC

. d21
Kaxapli R R HezaBucumo BbiOpan w3 H, Ci¢ amkmna, Cig

rajoreHankuia, Cr.¢ ankenuna u Co.¢ alkuHUIA, U



49

kaxapiii R’ HesaBHCHMO BbIOpaH u3 ranoreHa, Ci¢ ankuna, Ci¢ ragorenankmina, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B Hexotopbix BapuanTax ocymectsienus ¢opmya (I) u (IID):

R' npencrasisier co6oii H;

R? BbiOpaH u3 H, D, ranorena, Cy¢ ankuna, Ci¢ ranorenankuna, C,¢ ankenmna u Cyg
AJKUHIIIA,

R* Bri6pan 13 C(O)NR“R™ 1 NR*/C(0)OR™;

Cy' npencraBmser coGoil (eHmI, KOTOpbIi HEOOsM3aTeNbHO 3amemeH 1 wmwm 2,
HE3aBUCHMO BbIOPAaHHBIMHE 3amecTuTesiMu R';

kaxnpiii R*, R™ u R* neszasucumo BoiOpan u3 H u Cy ¢ ankuna; u

kaxabii R’ HE3aBUCUMO BbIOpaH u3 ranoreHa, Ci¢ ankuna, Ci¢ rajgorenankuna, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B Hekotopbix BapuaHTax ocymectsiaerus ¢popmya (I) u (1ID):

R npencrasusier co6oii H;

R’ BBIOpaH U3 5-6 YJIEHHOTO rerepoapmia u 4-0 YJIEeHHOTO IeTePOLHMKIOATKUIIA, TIPHYEM

5-6 uneHHbIN rerepoapus U 4-6 YIEHHBIN reTepOLMKIIOATIKUI U3 R* | Kaskblii HEOBS3ATEIBHO,

,
3aMelIeHbl | Win 2 He3aBHCUMO BIOPAHHBIMU 3aMECTUTENSIMU R*;

R* BbIOpaH u3 H, D, ramorena, C;¢ anmkuna, C;¢ ramoreHankmna, C,¢ anmkenuna u Cog
ANKUHIIA,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, Cy ¢
ankennna, Cpg amkummma, CN, NO,, OR™', SR™', NHOR™, C(O)R™', C(O)NR®'R*,
C(O)OR?!, OC(O)R™, OC(O)NRZR®!, NRZRZ!, NRZCOR™!, NRZC(O)ORZ,
NR2!C(O)NRZ'R?! i S(O)RY;

Cy' mnpencraBmsier coboif (eHmn, KOTOPHIi HeoOs3aTenbHO 3amereH 1 wm 2,
HE3aBHCHMO BIOPaHHBIMH 3aMecTuTessMi R

kaxbii R R Ry RY! nesasucumo BoiOpan u3 H u Cy¢ ankuna; u

kaxabii R’ HE3aBUCHMO BbIOpaH u3 ranoreHa, Ci¢ ankuia, Ci¢ rajgorenankuna, Cog
ankenmna, C,_¢ ankunmia, CN u NO,.

B Hekoropbix BapuaHtax ocymectsiaerus Gopmyn (1) u (IID):

R npencrasusier coGoii H;

R’ npencrasisier co6oii H;

R* npencrasmsier co6oit NR“C(O)OR™;

Cy' npencrassier coboit LuaHOopeHIT, U

R* 1 R™ kasknplii He3aBUCHMO BoiOpan u3 H u C¢ ankuna.

B Hekoropbix BapuanTax ocymectsiaeHus Gopmyn (1) u (IID):

R npencrasmsier coGoii H;

R’ BbIOpaH U3 5-06 4JIEHHOro rerepoapuia U 4-6 4IEHHOTO TeTepOLUKIIOATIKIIIA,

R* npencrasmsier coGoit H; u

Cy' npencrasier co6oii aHo(eHmL.

B mexoropeix Bapuantax ocymectsiaeans Gopmyaa (1) u (IID):
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R' npencrasisier coGoii H;

R’ BBIOpaH U3 5-6 YJIEHHOro rerepoapunia U 4-6 YJIEHHOTO IeTePOLMKIOATKNTIA, TIPHYEM
5-6-uneHHbINl reTepoapusl U 4-6-4JEHHBIH TIeTePOLMKIIOATKII, KaXIblli HEOOsI3aTENbHO,
3amerteHnsl | win 2 Ci.3 ankuiabHBIMU TPYIIIAMU,;

R* npencrasmsier coboit permn-C3 ankun- win mupuman-Cys ankui-, mpudeM (eHm-
Cis ankun- u nupugmn-Cp i ankui- Kaxablii HeoOs3arenbHO 3amemieH 1, 2 wmm 3
3aMeCTUTEISIMU, He3aBUCUMO BbIOpaHHbIMU 13 OH u ranorena; u

Cy' npencrasisier coboii uuaHodeHm.

B Hekoropbix BapuaHTax ocyuectsienus Gopmya (1) u (III):

R! npencrassier coGoii H;

R’ BbIOpaH U3 5-0 YJIEHHOTO rerepoapuia U 4-6 4IEHHOTO TeTePOLUKIIOATKIIIA,

4 o o
R" npencrasnsier coboii penmn-Ci 3 ankun- , HeoOs3aTeNIbHO 3aMelneHHbd 1, 2 umm 3

,
3aMeCTUTEISIMH, He3aBHUCUMO BbiOpanHbIME U3 OH 1 ranorena; u
Cy' npencrassier co6oii LuaHo(eHML.
B Hekoropbix BapuaHTax ocymectsiaerus Gopmyn (1) u (IID):
R npencrasusier coGoii H;
R’ npeAcTaBisieT cOO0H MUPUMHUINH-4-1IT;

4 - o
R™ mpencrasnsier coboli pennn-Ci3 ankui- , HeoOsA3aTeNnbHO 3aMeIneHHbIi 1, 2 w3

,
3aMECTHTEJISIMH, He3aBUCHMO BbiOpaHHbiMU 13 OH u ranorena; u

Cy' npencrassier co6oii naHo(eHuL.

B nekotoprix Bapuantax ocymectsieHust popmyn (I) u (III), coenunenue npencrasisier
coboit coennnrenue dpopmyJsl (I1la):

RE

Cy!
= Nf"’"N
\ Ral

NH, (IlTa),

WM ero (papMalLeBTHYECKH IpHeMieMasi comb, rme mepemennele R%, R u Cy'
OTpeeNieHbl B COOTBETCTBHH C OMNPENEJCHUSIMH, MPUBEICHHBIMH B JAHHOM JIOKYMEHTE IS
coenpnnaenuii popmyn (1) u (11I).

B HekoTopbix BapuaHTax ocymectsierus Gopmyis (I11a),

Cy' npencrasisier coGoii heHmI, KOTOPBIH 3aMeleH 1 1M 2, He3aBHCHMO BHIOPAHHBIMHU
3aMECTHUTEJISIMU R7;

kaxpii R He3aBUCHMO BbIOpaH u3 rajorera u CN;

R* BbIOpaH u3 H, Ce 19 apuna, Cs.jo muknoankmna, S-10-unerHoro rerepoapuia u 4-10-
YIeHHOro rerepouukaoankuna, mnpuueMm Ce.o apun, Csp uuknoankui, 5-10 uineHHBIN

- 2 o
rerepoapt U 4-10 dyeHHBIH reTeporUKIOATKIIT U3 R™ kKakapiii HeobOs3aTeNbHO 3amerteH 1, 2, 3
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WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH R*,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci.¢ ankuna, C;_¢ ramorenankmia, Cy¢
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs.jp nukimoankuna, 5-10 uneHHoro rerepoapuia, 4-10
urenHoro rerepormkinoankmia, CN, NO,, OR™!, SR**', NHOR™!, C(O)R™, C(O)NR“*'R**,
C(0)OR?!, OCO)R™, OC(ONRRZ!, NRZR?! NRCOR™, NRZC(O)OR™,
NRZC(O)NRR®!, S(O)RY! u S(O)szzl, npudeM ykazaHHbii Cig ankui, Ci g raqoreHaaKul,
Co¢ ankenun, Cog ankunmn, Cejo apui, Cs.jo uukmnoankwi, 5-10 unenHsiii rerepoapun u 4-10
2 wm 3

YJIEHHBbIA TEeTEePOLMKIIOATKWI U3 R* | kaxnbii HeoOs3aTeIbHO, 3aMeIleHbl |

2 >

2B
HE3aBHUCHUMO Bbl6paHHbIMI/I 3aMecTUTeNIs M R )

21 24l 21 421
@ R™, R© R™" wnesasucumo BbiOpan u3 H, Ci¢ ankuna u Cig

Kaxapmi R
rajJioreHaJkmia, npudeM ykasaHHbii Cjg amkun w3 Ra21, R241, R u R¥' neobszarensho
3aMernieH 1, 2 nim 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH R* u

KayKIbIA R?®  HesaBucuMo BoiOpan u3 D, ranorema, OH, C;4 ankokcu, Cj4
ranoreHankokcu, C;4 amkuna, C;4 rajorenanmkmina, amuHo, C;; anmkwiamuHo u au(Ci
AJTKWIT)aMUHO.

R* BoIOpaH u3 Cg 1o apun-Cj g ankmna-, Cs_jo nuknoankui-Cj ¢ ankumna-, (5-10 djneHHoro
rerepoapmna)-Cj¢ ankuna-, (4-10 ujneHHOro rerepounkioankmuina)-Cy ¢ amkuia-, OR*, C(O)R™,
C(O)NR“RY, C(0)OR*, NR*'R¥, S(0),NR“R™ u S(0).,R™

Cs.10 muknoankun-Cie ankui-, (5-10 unenssiii rerepoapun)-Cie ankun - u (4-10 uneHHbINH

npuaeM Cg 19 apun-Cj¢ ankui-,

2

4 o
rerepounkyioankmn)-Cy ¢ ankmi- u3 R KaKObIi HeOOsI3aTeNIbHO, 3aMeleHbl 1, 2 wmm 3

>
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEISIMU R*:

kaxneii R*, R™, R u R nesasucumo BoiGpan us H, Cy¢ ankua, Cy.¢ raoreHaIKmia,
Ce10 apuma, Cszjo unwuknoankuna, S5-10 wuneHHoro rerepoapuna, 4-10 ujgeHHOro
rerepounkyoankmna, Ce 1o apun-Cj¢ ankmna-, Cs.jo mukiaoankmi-Ci ¢ ankuia-, (5-10 wieHHOro
rerepoapuna)-Ci¢ ankuia- u (4-10 uneHHoro rerepouukioankuia)-Ci g ankuna-, npuuem Cjg
ankun, Cgio apun, Csp mmkmoankwn, 5-10 uynenHsnid rerepoapui, 4-10 dneHHbIN
rerepouukioankui, Ce 1o apun-Cig ankmn-, Csqo uuknoankun-Cig ankwmi-, (5-10 dieHHbIN
rerepoapui)-Cj ¢ ankmwi- u (4-10 dneHHbI reTeporukioankun)-Ci ¢ amkuwi- u3 R* R™ R* u
R% , KQXKIIbIil He0Os13aTeIbHO, 3aMeleHbl 1, 2 miu 3 He3aBUCHMO BHIOPAHHBIMU 3aMECTHTEIISIMU
R

kaxnbii R* HezaBucumo BbIOpaH u3 ranorena, Ci¢ ankmuna, C; ¢ ranorenankuia, Ce o
apuna, Cs 1o uuknoankuia, 5-10 unenHoro rerepoapuna, 4-10 4JE€HHOTO TeTEPOLMKIIOANKIIIA,
Ce.10 apun-C¢ ankuna-, Cs o muknoankun-Ci¢ ankwia-, (5-10 unenHoro rerepoapmna)-Ci g
ankwna-, (4-10 wunmenHoro rerepoumkioankmia)-Cy ¢ amkuma-, CN, ORa41, C(O)Rb41,
C(O)NR™R™, c(0)OR*, NR“'R™, S(0),NR™'R*™ u S(0),R*", npuuem C;.¢ anku, 5 Ce.10
apun, Cs.jp muxmnoankun, 5-10 unensslil rerepoapui, 4-10 unenssiii rerepounkiaoankui, Ce g
apun-Cj.g ankui-, Cs.jp muknoankmi-Ci.¢ ankui-, (5-10 unennsiii rerepoapuin)-Ci.¢ ankui- u (4-
10 unenHbIi reTepouKIoaTKui)-Cl.¢ aTKWI- U3 R* , Kayknblii HeoO0s13aTeNIbHO, 3aMeIeHbl 1, 2
WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

41 b4l 41
a , R , RC

. d41
Kaxapli R R HezaBucumo BbiOpan w3 H, Ci¢ amkwmna, Cig
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ranoreHankwia, Gernna, Cs.¢ OUKIOANKWIA, 4-7 YWIEHHOTO reTePOIUKIOATKIIA U 5-6 YIEHHOTO
rerepoapmia, npudeM Cj¢ anmkmi, ¢penmt, Cs g UUKIOANKII, 4-7 YJI€HHBIA MeTePOLNKIOATKIIT 1

5-6 uneHHbIN reTepoapuil U3 R¥ R™, R u R™ | kacnpiit HeoGsi3aTensHo, 3amermens 1, 2

)
WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*;

kaxpii R*™® HesaBucumo BbiGpan u3 ramorena, Cp¢ ankuma, Cjg raJOTreHAIKHIA,
¢dennna, Cs¢ umMknoankuina, 4-7 4IEHHOrO TeTEPOLMKJIOANKIIA, 5-6 YJIEHHOTO reTepoapuia,
bennn-C; 3 ankuna-, (Cs¢ muknoankun)-Ci 3 ankuna-, (4-7 uneHHOro rerepouukioankmia)-Ci s
ankwia-, (5-6 unenHoro rerepoapuia)-Cis ankumma-, CN, ORa42, C(O)RMZ, C(O)NRC42Rd42,
C(O)OR™2, NR“R™, S(0),NR“’R™ u $§(0),R"?

LUKJIOAJIKUJI, 4-7 YJIEHHBIH TeTEPOLUKIIOATKWI, 5-6 uneHblid rerepoapun, Genmn-Ci s ankui-,

npuueM Ci¢ ankwn, ¢enmt, Csg

2

(Cs.¢ umkmmoanmkun)-Cy.3 ankui-, (4-7 4jieHHbIH reTeporukioankun)-Cy 3 ankui-, (5-6 4jieHHbIH

4B .
rerepoapun)-C; 3 ankwi- u3 R | kaxkaplii HeoOs3aTeIpbHO, 3aMeleHsbl 1, 2 win 3 He3aBUCUMO

>
BBIOPAHHBIMHU 3aMECTUTEIISIMU R*C ;

kaxaeii R, R™ R u R uesaucumo BoiOpan u3 H, Ci¢ ankuma, Cig
ranoreHankmia, Genuna, Cs¢ UKIOANKWIA, 4-7 YWIEHHOTO reTePOIUKIOATKIIA U 5-6 YIEHHOTO
rerepoapuina, npudeM Ci ¢ anmkmi, ¢penmt, Cs g UUKIOANKWI, 4-7 Y4JIeHHBIA TeTepOIMKIOATKIIT 1

42 HbA2 pod2  pdd2
R, R R

5-6 unenHsid rerepoapua u3 R KaXAbI HEeoOs3aTeIbHO, 3aMelIeHbl 1, 2

WUIN 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R,
KayKIbIA R*C neszaBucumo BoiOpan u3 Ci¢ ankuna, Ci¢ ramorenankmia, CN, ORa43,

o " 4C
ankwi, 4-7 4YNeHHbIM reTepoLUKIoankuia u (5-6 uneHHbld rerepoapmn)-Cis amkumi- u3 R

, npuueM Cjg
KKIbIH HeOOs3aTeIbHO 3aMelleH | 1k 2 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4D;
kaxaeii R, R, R™® u R™ nesasucumo Boibpan w3 H, Ci¢ ankuma u Cig
43 Hbd3 od3 d43 o
rayoreHankmna, npuaeMm Ci¢ ankmi u3 R**, R”™, R®” u R*"” kaxnablii HeoOsA3aTeNbHO 3aMeleH
1 nnm 2 He3aBUCHMO BBIOPAaHHBIMU 3aMECTHTENISIMH R,

U d43
wm, o6oii R u R

, IPUCOEMHEHHbIE K TOMY ke aroMy N, BMecTe ¢ aToMOM N, K
KOTOPOMY OHH MPHCOEIUHEHBbI, O0pa3yioT 4-, 5- HIN O-WICHHYI Te€TepOLMKIOAIKUIbHYIO
rpymmy, npudeM 4-, 5- WM O-4ieHHas TeTepOLMKJIOATKUIbHAS TpyNna HeoOs3aTeabHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R4D; u

kaxnbii R*P HesaBucumo BbIOpaH u3 Cy 3 ankuma u OH.

B HekoTopbIX BapuaHTax ocyuectsierus ¢popmydsl (111a),

Cy' npencrapsier co6oii 3-unanodeHmt wim 3-uuano-2-GpropheHur,

R’ BeIOpaH u3 H, 5-10 unenHHoro rerepoapuiia u 4-7 YJIEHHOTO TE€TEPOLMKIIOATKHUIIA,

npudeMm 5-10 unenHslii rerepoapun U 4-7 4IEHHBIM TeTEPOLUKIOATKUI U3 R? | Kaxmplii

>
HeoOs13aTeIbHO, 3aMeIleHbl 1, 2 Win 3 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENISIMA R2A;
KayKIbIA R?* HezaBucumo BbIOpaH u3 rajorena, C; ¢ ankmna, Cy¢ ramorenankuna u OH,
npuyueM ykasaHHbIH Cie ankun us3 R** HeoBssarensHO 3amemen 1, 2 MIM 3, HE3aBHCHMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R,
kasxbiii R*® HesaBucumo BbIOpaH u3 D, ranorena u OH,;

4
R™ Be1Opan u3 ¢pennn-C3 ankuna-, (4-7 uneHHoOro rerepouukioankuia)-Ci_3 ankumia-, (5-
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10 unennoro rerepoapuna)-Cy.3 ankuna-, OR™, C(O)R™ u S(0),R™, npuuem pennn-C)3 ankun-
, (4-7 unennbiii rerepounkioankmn)-Cy.3 ankuwi- u (5-10 unenHslid rerepoapmn)-Cj.3 amKuiI- U3
R* , K&KIbI HeoOs13aTeNbHO, 3aMeIeHbl 1, 2 unn 3 He3aBUCHUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
R*A

KayK bl Ra4, Rb4, R* u R*™ muesaBucumo BbIOpaH w3 (QeHwmwna, 4-7 YJIEHHOrO
reTepoLuKIoanKmia u (5-6 wienHoro rerepoapmia)-C 3 ankuna-, npudeM (enun, 4-7 dIeHHbIH
reTepOLMKIOANKII U (5-6 uneHHbIH rerepoapmn)-Ci s alkui- u3 R* R™ R” u R™ | kamuprit
HeoO0s3aTeIbHO, 3aMelleHbl 1, 2 Ui 3 HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTESIMU R4A;

KayKIbIi R* nesaBucumo BbIOpaH u3 rajorena, Ci¢ ankuna, Ci¢ rajgoreHankuia, 5-6
YJIEHHOTO reTepoapuia, (4-10 uieHHOro rereporukioankuia)-Ci 3 ankuna-, ORa41, S(O)sz41 u
NR“R*, npudeM Ci ankui, 5-6 uneHHbli rerepoapui u (4-10 4ieHHBIH reTepOLUKIOAKILI)-
C13 ankui- u3 R* , K&KIbI HEOOs3aTeIbHO, 3aMeleHbl 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMU
3aMECTHUTEJISIMU R4B;

kaxaeii R, R, R u R pesasucumo BoiOpan u3 H, Ci¢ ankuma, Cig
rajloreHajkuia u 5-6 dieHHoro rerepoapuia, npuieM Cj.¢ ankui U 5-6 4JIeHHBIH reTepoapui us
R¥ RM R, R

4B
BBIOpaHHBIMU 3aMecTUTeNsIMU R™;

KaXKIbI HeOOs3aTeNIbHO, 3aMelleHbl 1, 2 win 3 He3aBHCHMO

2 2

. 4B
kaxabpii R™ HesaBucumo BbiOpaH m3 ranorena, Ci g amkuna, Ci¢ ragoreHankmna, Csg
LUKJIOANIKWJIA, 4-7 YWIEHHOrO reTeponukioankuia, (5-6 dneHHoro rerepoapmia)-Ci s ajkuia-,
42 b42 42 4215 d42

CN, OR*", C(O)R™™, C(O)OR* u NR““R

YIEHHBIH rerepoapui, 4-7 wieHHBIH rereponuknoankunl u (5-6 uneHHbli rerepoapui)-Ciz

, mpuueMm Cj¢ ankun, Cse LUKIOATKUT, 5-6
4B .

ankwi- u3 R | kaknaelii HeoOs3aTeNbHO, 3aMeleHbl 1, 2 win 3 HEe3aBUCHUMO BBIOPAHHBIMU
3aMECTHUTEISIMU R4C;

kaxnpii R**, R, R™ u R™ nesasucumo Boibpan w3 H, C;¢ ankuma, Csg

LUKJIOAJIKUTIA, 5-6 YJIEHHOro rerepoapuiia U 5-7 4IEHHOro rereporukioankuia, npudeM Cie

N . 42

ankun, C3 ¢ IUKIOAJKUN, 5-6 YIEHHBINH reTepoapui U 5-7 4JIeHHBIH MeTepOLUKIOanKuI u3 R*",
4c
3aMeCTUTEISIMH R ™

. pAC 4315 d43 a43

kakabpii R HeszaBucumo BbiOpaH m3 Ci¢ amkuma, CN, C(O)NR"™R™, C(O)OR™,

4c .
rerepoapmn)-Ci3 ankwi- w3 R™ kaxnpii HeoOsi3aTenpHO 3amMemmieH 1 win 2 HEe3aBUCHUMO

KaKIbI HE0Os3aTeNbHO, 3aMeleHbl 1, 2 win 3 He3aBHUCUMO BBIOPAHHBIMHU

>

, mpuaeM Ci¢ ankui, 4-7 4IeHHBIH TeTePOLMKIOATKIIT U (5-6 4YIeHHBIH
BbIOPaHHBIMHU 3aMECTUTEIISIMU R,

kaxaeii R*, R, R™® u R™ nesasucumo BoiOpan u3 H, Ci¢ ankunma u Cig
rajioreHayikmia, npudeMm Ci¢ amkui u3 Ra43, Rb43, R y R% KaKIbIA HEOOSI3aTENBHO 3aMELEH
1 nnm 2 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU R,

. ned3 | pdd3
wiy, moboit R u R

, IPUCOEIUHEHHbIE K TOMY € aToMy N, BMecTe ¢ aToMOoM N, K
KOTOPOMY OHH TPUCOEIUHEHBI, O0pa3yroT 4-, 5- Win O6-4JCHHYI Te€TepOLUKIOATKUIBEHYIO
rpymmy, mnpudeM 4-, 5- WiIH 6-4iIeHHas TeTEePOLUKIIOANKUIIbHAS TpPyNna HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R4D; u

KayKbIi R*P nesaBucumo BbIOpaH u3 C;.3 ankwia u OH.
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B HekoTopbIx BapuaHTax ocymectsiaerus ¢popmydsl (111a),

R’ BBIOpaH U3 5-6 YJIEHHOro rerepoapunia U 4-6 YJIEHHOTO IeTePOLMKIOATKNTIA, TIPHYEM
5-6-uneHHbINl reTepoapusl U 4-6-4JEHHBIH TIeTePOLMKIIOATKII, KaXIblli HEOOsI3aTENbHO,
3amerteHnsl | win 2 Ci.3 ankuiabHBIMU TPYIIIAMU,;

R* npexacrassier cobo ¢penmn-Cy s ankun- wi mupuaui-Cy s ankui-, npudeMm peHu-
Cis ankun- u nupugmn-Cp i ankui- Kaxablii HeoOs3arenbHO 3amemieH 1, 2 wmm 3
3aMeCTUTEISIMU, He3aBUCUMO BbIOpaHHbIMU 13 OH u ranorena; u

Cy' npencrasisier coboii 3-nuanodeHm.

B HexoTopsix BapuaHtax ocyuectsienus: popmya (I) u (III), coenuuenue npencrapisieT

coboii coenunrenue dpopmyJsl (I1b):
RZ
(R}

N
N \\ R4

N‘-\ HHN

NH; (IIb),

WM ero papMaleBTHYECKH MPHeMJIeMasi COlb, TA€ N paBHO 1esoMy yuciy ot 0 1o 4, u
[IPpUYEM TIEPEMEHHBIE R’ R, u R’ OIpEAENIEHbl B COOTBETCTBUM C ONPEICICHUSIMH,
NPUBEIEHHBIMH B JAHHOM JOKyMeHTe JUIs coenuHeruii ¢popmy (1) u (111).

B nekotoprix Bapuanrax ocymectsieHust popmyn (I) u (III), coenunenue npencrasisier
cobotii coenunenue popmy.is (I1lc):

R2

RT

N
N \\ Rat

Nx‘x ""‘“-a.N

NH; (ILc).

win ero apMareBTHYECKH MPUEMIIEMast COJIb, TIe TIEPEeMEHHbIE R% R*uR’ OIpEeNENEHbI
B COOTBETCTBHM C ONpEAENeHUsIMHU, NMPUBEAEHHBIMU B JaHHOM JOKYMEHTE AJid COEJUHEHUM
dopmya (I) u (I1I).

B HeKkoTOpBIX BapHaHTaxX OCYILIECTBJICHUS COENWHEHHE TpencTaBisieT coOoi (S)-
SHAHTUOMEP OIHOTO W3 MPEBIAYIINX COEAMHEHUH WM ero (papMaueBTUYECKU MPHEMIIEMYIO
coib. B HeKOTOpBIX BapuaHTax OCYIIECTBICHUS COeANHEeHUe mnpeacrasisier cobor (R)-
SHAHTUOMEP OJHOTO W3 MPEBIAYIIMX COCAMHEHUH WIN ero (papMaleBTHYECKH NPHUEMIIEMYIO

COJIb.
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Kpome TOro moHATHO, 4TO HEKOTOpBIE NMPU3HAKU JAHHOTO HM300pETEeHUs, KOTOpPbIE AJIS
SICHOCTH OIHCAaHbl B KOHTEKCTE PA3JMYHBIX BAPUAHTOB OCYIIECTBICHUS H300pETEHHs], TaKKe
MOTyT OBITh OOBEAMHEHBI B OMH BAPUAHT OCYyIlecTBieHus n3oOperenus. C apyrod CTOPOHBI
pa3HOOOpa3Hble MpPHU3HAKM JAHHOIO M300pETeHMs, KOTOpble ISl KPATKOCTH OIMCAHbl B
KOHTEKCTe OIHOTO BapHUaHTa OCYINECTBIICHHS H300PETEHUs], Takke€ MOTYT ObITb HPENJIOKEHBI
OTAEIBHO WU B JIFOOOH MOAXOSIIIeH TOAKOMOUHALINHL.

B pa3snuuHBIX MeCTax HACTOSIIEr0 OMHCAHMS OMMCAHbI JBYXBAJICHTHBIEC CBSI3bIBAOLINE
3aMeCTUTENM. B 4YacTHOCTH Mpeanosjaraercs, 4YTO KaXKAbli JBYXBAJEHTHbIA COEIUHSIFOLIUN
3aMeCTUTENb BKJIOYAET B ce0sl KaK MpsIMyI0, TaK U 0OpaTHYI0 (JOpMbI JAHHOTO COETUHSIIOIIETrO
samecturens. Hampumep, -NR(CR’R’’),- Brimouaer obe -NR(CR’R’’),- u -(CR’R’7),NR-.
[Ipennonaraercsi, 4TO KOrga B CTPYKTYpe SICHO TpeOyeTCsl COeNUHSIOAst ITPYIINa, MepeMeHHbIe
Mapky1iua, nepeducieHHble A 3TON I'PYMIIbL, ABJIAIOTCS COEAUHAIOIIUMU IPYIIIaMu.

TepMuH «n-uJIeHHBII», TA€ N MPENCTaBIIET COOOH IeNI0e YHCIO, OOBIYHO ONHCHIBAET
YHCJIO aTOMOB, O0pPa3yIOIUX KOJIBIO, BO (hparMeHTe, I/ie YHCIO aTOMOB, 0OpPa3yIONINX KOJIbIIO,
paBHO n. Hanmpumep, nunepuauHuI siBiseTCs NPUMEPOM O-UJIEHHOI'O IeTepOLMKIOANKUIBHOIO
KOJIblIa, MHPA30JIMI SIBISETCS NPUMEPOM S-UJIEHHOTO TeTepOapUiIbHOIO KOJbL@A, MUPUINI
SBJIIETCSI TIPUMEPOM O-UJIEHHOTO TeTepOoapuiIbHOTO Konbha, a 1,2.3 4-terparuapoHadTainH
ABJISIETCsl NpUMepoM 10-41eHHON LHUKJIOATKUIBHON IPYNIIbL

Kak wucronp3oBaHO B JaHHOM ONUCAaHUH, (pasa «HEOOs3aTENbHO 3aMeleHHBII»
O3Ha4YaeT He3aMeINEeHHBbIH WIM 3aMEUICHHbIH 3aMeCTUTEeNN BBIOMPAIOT HE3aBUCUMO, U
3aMelIeHNe MOXKET HAaxXOAUThCS B JIOOOM XHMHUYECKH IOCTYITHOM IOJIOKeHHH. B KkoHTekcTe
JAHHOTO OKYMEHTAa TEPMHUH «3aMELICHHbIN» 03HA4aeT, YTO aTOM BOJOPOJA YAAJIEeH U 3aMEHEH
3amecTuTeneM. EAVMHUYHBIN ABYXBAJECHTHBIN 3aMECTUTENb, HANPUMED, OKCO, MOXKET 3aMEHUTH
nBa aroma Bopopona. Cnenyer NMOHUMaTh, YTO 3aMEIEHHE y JAHHOTO aroMa OrpaHU4YeHO
BAJICHTHOCTBIO.

B xoHTEKCTE JAHHOTO NOKYMEHTa Ppasy «Kakaas MepeMeHHas» He3aBUCHMO BbIOHUPAOT
U3 «O3HAYAET MPAKTHYECKH TO XK€, YTO U «B KAXKJIOM CJIy4ae KIEPEeMEHHYI0» BBIOMPAIOT H3Y.

Bo Bcex ompenenenusix tepmMuH «C,p,» 0003HA4aeT psif, KOTOPBIA BKJIOYAeT B cels
KOHEUHbIE TOUKH, IJIe N U M SBJISAIOTCS LENbIMU YUCJIAMU U YKa3bIBAIOT Ha KOJMYECTBO aTOMOB
yraepona. [Tpumepsr Bxitrouarot B cedst Cy3, Cy4, Ci ¢ 1 TOMy HOm0OHOE.

B xontekcte maHHOro gokymeHta TepMHH «C,p alKWI», HCIOJIb30BaHHbBIN
UHAMBUIyalbHO WJIM B COYETAHUU C JPYTUMH TEPMHHAMM, OTHOCHUTCS K HACBILEHHOM
YIJIEBONOPOAHON TPyIIe, KOTOpash MOXKeT ObITh HEpPa3BETBJIECHHOW WM Pa3BETBICHHOM,
UMEIIel OT n 10 m aToMOB yriepona. IIpuMeps! ankuIbHBIX (PAarMEHTOB BKIIFOYAIOT B cedsl,
HO HE OTPaHUYMBAsCh UMH, TAKHE XUMHUYECKUE rpynnbl, kKak Metwi (Me), stun (Et), n-mporwn (
n-Pr), w3onporun (iPr), #-Oytun, Tper -Oytun, uzobymun, BTOP-OyTHUI, BBICIIHE TOMOJIOTH,
Takue Kak 2-MeTwi-1-OyTuj, H-TIeHTWI, 3-TeHTHI, H-TeKCui, 1,2,2-TPUMETHIINPONUI U TOMY
nonoOHoe. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS N300PETEHNUS AIKUIIbHAS TPYIIIA COAEPIKHUT
ot 1 1o 6 atomoB yraepoaa, ot 1 1o 4 aromoB yriepoza, ot 1 40 3 aToMOB yriepoaa uiu ot 1 o

2 aTOMOB yriiepoza.
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B xoHTekcre maHHOro nokymeHTa «C,n, aJKEHUJ» OTHOCUTCS K aJKWUJIbHOW TIpYyIIIE,
uMeroeil oqHy uiau Oosiee ABOWHBIX YIVIEPOX-YIJIEPOAHBIX CBsi3ell M MUMENIed OT n 10 m
aToMoB yriepona. [IpuMepbl anKeHWIBbHBIX TPYII BKIIOYAOT B ceOs, HO HE OrpaHUYUBAsChH
UMH, 3TEHWJ, H-TIPOTIEHWJI, M3ONpPONEHWN, H-OyTeHW!1, emop-OyTeHun u ToMmy nomoOHoe. B
HEKOTOPBIX BapHUAHTAX OCYINECTBJICHUS M300PETeHUs aJIKEHWJIbHbIH (ParMeHT COAEPIKUT OT 2
10 6, oT 2 10 4 v oT 2 10 3 aTOMOB yIJIEpoa.

B xoHrekcre nmaHHOro nokymeHra «Cp,, aJKHHWI» OTHOCUTCS K aJKWJIBHOHM TpyIIle,
uMeroell oqHy uian Oosiee TPOHHBIX YINIEPON-YINIEPOAHBIX CBs3€H M MMEIOLIeH OT n J0 m
aToMoB yriepona. [Ipumepsl aJKMHHIBHBIX TPYII BKJIOYAIOT B ce0s, HO HE OrpaHHUYUBASIChH
UMM, STHHWI, NPONHH-1-WI, TPOMMH-2-WI U TOMy mnonoOHoe. B HEKOTOphIX BapuaHTax
OCYIIECTBIIEHHS H300pETeHHS aJIKUHIIIbHBINA (PParMEeHT COAEPKUT OT 2 110 6, OT 2 10 4 wu ot 2
10 3 aTOMOB yrJepona.

B koHTekcre paHHOro gokymeHta TepMHH «C,p alKOKCH», WCIOJIb30BaHHbBIN
UHIMBUAYAIBHO WM B COUETAHWU C JAPYTMMH TEPMHUHAMH, OTHOCHUTCS K rpymnne (popmyier -O-
aNKwi, TAe ajJKUbHasl Ipynna uMeeT OT N 0 m aToMoB yruepoaa. Ilpumeps! ankokcurpynm
BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCS HIMU, METOKCH, 3TOKCH, MPOIOKCH (HAIIPUMeEp, H-TIPOTIOKCH U
U30TIPOIIOKCH), OyTokcu (Hampumep, n-OyTokcH W mpem-OyTOKCH) W ToMy mnopoOHoe. B
HEKOTOPBIX BAPHUAHTAX OCYINECTBIIEHUS H300PETEHHs AJIKIIIbHAS TPYIIa COREPKUT OT 1 10 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yriepoaa.

B KOHTEKCTE€ MaHHOTO NOKYMEHTa TEPMHUH «aMHHO» OTHOCHUTCS K rpyrre (GpopMmyusl -
NH,.

B kOHTekcTe NAaHHOrO AOKYMEHTAa, NEPMUH «apHil», UCIOJIb3YEMblll OTAENbHO WU B
KOMOMHALIMY C JPYTUMH T€PMHUHAMH, OTHOCHTCS K apOMAaTHYECKOH yTrieBOAOPOAHON rpymre,
KOTOpasi MOKeT ObITh MOHOLMKJINYECKOH HJIM MOJMLUKINYECKOH (Hampumep, umeromen 2, 3
Wi 4 KOHAEHCUPOBAHHBIX Kosbla). TepmuH «C,.,, apui» OTHOCUTCS K apWJIbHOH TpyrmIe,
UMEIIel OT N IO M aTOMOB yIjepoja B KOJble. ApPWIbHbIE TPYIIbI BKIOYAIOT B ceds,
Hanpumep, penmn, Had T, aHTparleHw1, PEeHAHTPEHWI, UHIAHIWI, UHACHWI U TOMY TMOA0OHOE.
B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS U300PETeHUs apriibHAs TPyIa Coaepkut ot 5 no 10
aTOMOB yrijiepona. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS HM300pPETEHUs apwiibHAs TpyIna
npeacrasisier coboit ¢eHmn uan HadgTUa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS apuil
npeACTaBisieT cOOON QeHmI.

B koHTekcTe maHHOrO AOKyMeHTa TepMuH «rajoren» otHocutcs Kk F, Cl, Br wim [ B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHUS M300peTeHus rajoreH npencrasiser codoit F, Cl wmm
Br. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS M300PETEHUs raJIoreH NpeacTasisier codoit F mmm
Cl. B HekOTOpBIX BapHaHTaX OCYIISCTBJICHUs TaJloreH mpenctasisier codoil F. B HekoTopbix
BapHUaHTaX OCYLIECTBJICHHUS rajioreH npencrasisier codoi Cl.

B xoHrekcre naHHoro nokymeHta «C,., TaJOreHaJKOKCH» OTHOCUTCS K TpyIIne
dopmynsl  -O-rajoreHankwi, UMeROIMed OT n A0 m  aTtoMoB yriepopa. Ilpumep
ranoreHankokcurpynn Bkio4daroT OCFz u OCHF,. B HeKOTOpbIX BapuaHTax OCYILECTBICHUs

n300peTeHNs], TaJIOTeHAIKOKCH-TPYIIa SBJIAETCS TOJNbKO (TOpHpoBaHOH. B  HekoTOpbIX
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BapHUAHTaX OCYLIECTBIEHH M300PETeHUs aIKIIIbHAS TPyIa conepkut ot 1 1o 6, ot 1 1o 4 wnnm
ot 1 1o 3 atomoB yraepona.

B xontekcre naHHOro nokymeHTa TepMHUH «C,,, TajJOr€HajKuiI», HCIOJb30BAHHBIN
WHAMBUIyaJIbHO WJIHW B COYETAHUU C APYTMMU TEPMHHAMM, OTHOCUTCS K aJKUJIBHOW TIpyImIe,
UMeIoIIe OT OJHOrO aToMa rajioreHa 10 2s+1 aTOMOB rajoreHa, KOTOpbIE MOTYT OBITh
ONMHAKOBBIMU FJIM DPAa3HBIMH, TI€ «S» MpPEACTaByseT cOOOH 4YHUCIO aTOMOB yriepona B
aNKWIBHOHN TpyIIe, IAe alKWibHasg Ipynna uMeeT OT n 10 M aTOMOB yriaepoaa. B HekoTopbix
BAPUAHTAX OCYIIECTBJICHUS HM300pETeHHs TaJOr€HAJKWIbHAS TPYININa SIBJISETCS TOJBKO
¢TopupoBaHoil. B HEKOTOPBIX BapHaHTax OCYIIECTBJICHUS aJIKWIbHAS TPyNma umeer ot 1 1o 6,
ot 1 10 4 wnu ot 1 no 3 atomos yrnepoaa. [Ipumep ramoreHankmibHbIX rpymnn BKIo4aoT CFj,
C,Fs, CHF,, CH,F, CCl3;, CHCl,, C,Cls u TomMy nmogoOHoe.

B KOHTEKCTe JaHHOTO JOKYMEHTAa TEPMHH «THO» OTHOCUTCSA K rpyrre popmyssl -SH.

B koHTEKCTE TAHHOTO AOKYMEHTa TEPMUH «KapOaMUID» OTHOCHUTCS K rpymre GpopMyJisl -
C(O)NH,.

B  KOHTekcTe JAaHHOrO JOKYMEHTa TEPMHUH «KapOOHWII», HCHOJb30BAHHBINA
MHAMBUyaJIbHO UJIM B COYETAHUU C IPYTUMH TepMUHaMu, oTHocuTcs K rpymnme -C(O)-.

B xoHTekcTe maHHOro AokymMeHTa TepMHUH «Cyn AJKUIaMHHO» OTHOCHUTCS K TpyIIe
¢dopmynsl -NH(ankwmm), rae ajkwipHas Tpynma MMeeT OT N J0 m aToMoOB yriepoxa. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHMs aJKIIIbHAS TPYIIa CONEP>KUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yraeposa.

B xoHTekcTe naHHoro nokymeHnTta TepMuH «Cp. ., aNKOKCHKapOOHUID» OTHOCUTCS K TPYIIIE
dopmynbr -C(O)O-ankui, rae ajkwibHas TPyNIa MMEeT OT N JO m aroMoB yriepoja. B
HEKOTOPBIX BAPHAHTAX OCYINECTBICHUS] M300PETEeHHs AKWIbHAS TPYIINa CONEPKUT OT 1 110 6, oT
1 1o 4 unu ot 1 1o 3 aTOMOB yrueposa.

B koHTekcTe maHHOrO AOKyMeHTa TepMUH «Cy.p, aTKUIKapOOHMII» OTHOCUTCS K IPYIIIE
bopmynbl -C(O)-ankwi, rae ajkuibHas Tpylna UMeeT OT N OO0 m aTOMOB yrjiepona. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS H300peTEeHHs aJKHIIbHAS TPYIIa CONepKUT ot 1 10 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjepona.

B koHTekcre maHHOro nokymeHta TepMHH «C,p, aNIKHIKapOOHMUIAMHUHO» OTHOCHUTCS K
rpymme ¢popmyiel -NHC(O)-ankwu, rae ankuibHas rpymna UMeeT OT I 10 M aTOMOB YIJIeposa.
B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS M300PETEHUS AJIKIIIbHAS TPYIIa COAEPKUT OT 1 110 6,
ot 1 1o 4 wium ot 1 g0 3 aToMOB yriepoaa.

B xoHTekcTe maHHOrO AOKyMeHTa TepMHH «C p, aNKHICYIb()OHUIAMHUHO» OTHOCHTCS K
rpymme ¢opmyisl -NHS(O),-ankun, rae ankuipHas TpyInna UMeeT OT N IO M aTOMOB yIJIeposa.
B HEKOTOPBIX BapuaHTax OCYLIECTBICHHUS U300PETEHUS AJIKIIIbHAS TPYIIa CONEPIKUT OT 1 10 6,
ot 1 10 4 v ot 1 1o 3 aTroMOB yriepoaa.

B KOHTEKCTE MAaHHOrO JOKYMEHTa TEePMHUH «aMHHOCYJIb(OHWI» OTHOCHUTCS K TpYIIe
dbopmysl -S(O)NHa.

B xoHTekcTe maHHOro AOKyMeHTa TepMHH «Cp.py AKHIAMHHOCYJIB(OHIID OTHOCHTCS K

rpymme Gopmyisl -S(O)>NH(ankui), rae ankuibHas rpymmna MIMeeT OT N O M aTOMOB yIJIepoa.
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B HEKOTOPBIX BapuaHTax OCYLIECTBICHHU M300PETEHUs AIKIIIbHAS TPYIIa COAEPKUT oT 1 110 6,
ot 1 10 4 v ot 1 1o 3 aTroMoOB yriepoaa.

B konTtekcre pmaHHOoro gokymeHra TepMHH <«Iu(Cp, aTKWI)aMHHOCYJIb()OHUI»
oTHOcUTCs K rpymnne ¢opmyisl -S(O):N(ankui),, rae kakaas ajkuibHas TPyIa HE3aBUCHMO
UMeeT OT N A0 M aTOMOB yrjiepoaa. B HEKOTOpBIX BapHaHTAaX OCYLIECTBJICHUS M300peTeHHUs
aJNKWIbHAs Ipynna coaepkur ot 1 1o 6, ot 1 10 4 unu ot 1 10 3 aToMOB yriepoaa.

B KOHTEKCT€ MAHHOIO JOKYMEHTa TEPMHH «aMUHOCYJIb(OHUIAMHHO» OTHOCHTCS K
rpymme Gopmynsl -NHS(O),NH,.

B xoHTekcTe pmaHHOro nokyMeHTa TepMuH «C,p, aJlKWIAMHHOCYJIb()OHUIAMUHOY
otHOcUTCs K rpynme dopmyisl -NHS(O),NH(ankwun), roe ankuiabHas rpynmna UMeeT OT n 0 m
aTOMOB yryiepoia. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS M300pETEHHs aJKHIbHAs TPyIna
coaepxkut ot 1 10 6, ot 1 10 4 wnm ot 1 710 3 aTOMOB yryepoa.

B xoHTekcTe nmaHHOro mokymeHta TepMHUH «IH(C,., aJTKWI)aMHHOCYIb()OHUIAMIHOY
otHocutcsi Kk rpynme ¢opmyasl -NHS(O),N(amkun),, rae kaxnas alKWibHas TpyIma
HE3aBUCHMO HMEET OT N O M aTOMOB yriiepoaa. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS
n300peTeHNs aJKUIbHAs rpynmna coaepkut ot 1 10 6, ot 1 go 4 wm ot 1 1o 3 atoMoB yriepoaa.

B KkOHTEkcTe MAaHHOTrO JOKYMEHTa TEPMHH «aMHHOKapOOHHMJIAMHHOY», WUCTOJIb30BAaHHBIH
WHIMBUAYAIBHO WM B COYETAHWU C JAPYTUMH TE€PMHUHAMH, OTHOCHTCS K rpymnre (Gpopmyisl -
NHC(O)NHo,.

B xoHTekcTe pmaHHOro pokyMeHTa TepMUH «Cpp, aJKHJIAMHUHOKAPOOHUIAMUHOY
otHocutcs K rpymnne gopmynsl -NHC(O)NH(ankui), rae ankuibpHas rpynmna ©MeeT OT n 10 m
aTOMOB yIyiepoZa. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS M300pETeHHs aJKUIbHAs TpyIna
conepxkut ot 1 10 6, ot 1 10 4 wnu ot 1 10 3 aTOMOB yryepoaa.

B koHtekcte maHHOro mokymeHta TepMuH «AH(C,., aJKuI)aMHHOKapOOHUIAMHHOY
otHocurcs K rpynme ¢opmynel -NHC(O)N(ankun),, rae Kaknas amKuibHas FPyIina He3aBUCHMO
uMeeT OT N A0 M aTOMOB yriiepona. B HEKOTOPBIX BapuaHTaX OCYINECTBJICHUS M300peTeHHs
AJKUJIbHAsS rpynna conepkut ot 1 1o 6, ot 1 10 4 wnu ot 1 10 3 aTomMoB yrieponaa.

B koHTekcTe maHHOTrO JHOKYyMeHTa TepMUH «C, ., alKUIKapOaMUI» OTHOCUTCS K TPYIIIe
dopmyasl -C(O)-NH(ankun), rae amkuibHas rpyrna UMeeT OT h IO m aroMoB yriepoxa. B
HEKOTOPBIX BAPUAHTAX OCYINECTBIICHUS H300pETEHHs aJKHIIbHAS TPYIIa CONepKUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjepona.

B koHTekcTe maHHOrO AOKyMeHTa TepMHH «C,,, AJKWITHO» OTHOCHUTCS K TpPYyIIe
(bopMyBI -S-aNKui, I7ie alTKUIbHAs TPYINa UMEeT OT N 10 M aTOMOB yriiepona. B HeKoTOphIX
BapHUAHTaX OCYLIECTBICHH M300PETeHUS aJKIIIbHAS TPyMIa conep kUt ot 1 1o 6, ot 1 1o 4 nnn
ot 1 1o 3 atomoB yraepona.

B xoHTeKcTE maHHOrO JOKYMeHTa TepMHH «C) .y ANKWICYIB(QUHUID OTHOCUTCS K TPYIIIIE
dopmynsl -S(O)-ankwmi, rAe anKuibHAs IPyNma HUMeeT OT N IO m aroMoB yriepoxa. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHHs aJKUIIbHAS TPYIIa CONEP>KUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrieposaa.

B koHTekcTe qaHHOro MOKyMeHTa TepMHUH «Cp.m ATKWICYIB(MOHIIT» OTHOCHTCS K TPYIIIE
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dopmynbl -S(O)r-ankmi, e alKWibHAs TPymNrna MMeeT OT n JO m aToMOB yriepoxa. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHHs aJKIIIbHAS TPYIIa CONEPKUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrieposaa.

B KkOHTEKkcTe NaHHOrO NOKYMEHTa TepMHH «UUaHO-Ci, alKW» OTHOCUTCA K TpyIIe
dopmyasl -(Cy., ankunen)-CN, npuuem ajkuibHas rpymnmna uMeer ot 1 1o n atoMoB yriepoza . B
HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUs alKuibHas rpynmna umeer 1-6, 1-4 wum 1-3 aTomoB
yraepona, Hanpumep, -(Cy_3 ankuien)-CN.

B kontekcre nanHoro nokymeHta tepMuH «HO-C;, ankum» OTHOCHUTCS K TpyIIe
dbopmynsl -(Cy., ankuneH)-OH, npuyem ankuibHas rpyrmmna uMeer ot 1 10 n aToMoB yriepona. B
HEKOTOPBIX BapHaHTAax OCYIIECTBJIECHMs ajJKuibHas rpynna umeer 1-6, 1-4 wumm 1-3 aromos
yriepona, Hanpumep, -(Ci 3 ankunen)-OH.

B xonrekcre manHoro nokymeHTta TepMuH «Ci, amkokcu-Ci, aJKWID» OTHOCHTCS K
rpymme ¢popmyiel -(Ci., ankmneH)-O(Cy., ajkuia), IpudeM aJKuibHAs TPyIna uMeer ot 1 10 n
aTOMOB yriiepoaa . B HEKOTOpBIX BapMaHTaxX OCYIIECTBIICHUS aJKUJIbHAsA rpymnmna umeer 1-6, 1-4
win 1-3 atoMoB yriepona, Hanpumep, -(C¢ ankmineH)-O(Cy_g¢ ankmn).

B koHTEKCTE TaHHOTO JOKYMEHTA TEPMHUH «KapOOKCH» OTHOCHUTCS K rpynme (GopMyJibl -
C(O)OH.

B koHTekcTe maHHOrO HOKyMeHTa TepMUH «H(C, py-aJIKUIT)aMHUHO» OTHOCUTCS K TPYIIIE
dopmynbl -N(ankwmn),, rae Kaxaas U3 JBYX aJKWIBHBIX IPYNIT HE3aBHCHMO MMEET OT N 0 m
aTOMOB yryepona. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS M300pETeHMs aJKWUJIbHAs TPyIa
coaepkut ot 1 10 6, ot 1 10 4 mim ot 1 1o 3 aToMOB yriepoza.

B konTtekcre manHOro mokymeHTa TepMUH «IHU(C p-aJIKi)KapOaMu» OTHOCUTCS K
rpynme gopmynsl -C(O)N(ankum),, rae Kaxaas U3 ABYX aJKWIBHBIX IPYIMI HE3aBUCHMO MUMEET
OT N IO M aTOMOB yriiepona. B HEKOTOPBIX BapHaHTaX OCYINECTBICHUS H300peTeHHs ANKUIIbHAS
rpynmna conep>xur ot 1 10 6, ot 1 10 4 unu or 1 go 3 aTomMoB yraepoaa.

B koHTekcTe maHHOro AOKyMeHTa, TepMUH «C,.p, aNKHIKapOOHHIIOKCHY» MPENCTaBIISET
coboit rpynmny ¢opmynbi-OC(O)-amkui, nmpuydeM ajKujibHAsl TPYINa UMEeT OT N IO M aTOMOB
yrieponaa.

B koHTEKCTE TAaHHOTO JOKYMEHTa, aMHUHOKAPOOHMIIOKCH» MPENCTAaBISET COO0H rpymmy
dbopmyisl -OC(O)-NHo.

B xonTekcTre maHHOrO NOKyMeHTa, «C,.n ATKUIAMUHOKAPOOHWJIOKCH» MPEINCTABISET
coboit rpymmy ¢opmynb-OC(O)-NH-ankun, nmpudeM aikuibHas rpynna UMeeT OT n J0 m
aTOMOB yTJIepofa.

B xonTtekcre manHOro nmokymenta, «au(Cy ,a Kuia)aMUHOKApOOHWIOKCHY MPENCTABISET
coboit rpynmy Gopmyisl-OC(O)-N(ankui),, npuueM Kaknas aJKUJbHasl rPyIma, HE3aBHCHUMO,
HUMEET OT N 10 M aTOMOB YIJIepoaa.

B koHTekcre maHHOro nokyMmeHTa «Cp.m aKOKCHKapOOHMIAMHUHOY» OTHOCHTCSI K TPYIIIIE
dopmynbr -NHC(O)O(Cyy anmKuiI), mpudeM allKIIbHAs Tpynma UMeeT OT N O m aTOMOB
yriepoaa.

B xoHTEeKkCTe HaHHOIO AOKYMCHTa «LHUKJIOAJIKWID) OTHOCUTCA K HEAPOMATHYCCKUM
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LHUKJIUYECKUM YIJIEBOJOPOJAM, BKIJIIOUAsl LIUKIN30BAHHbBIE AJKUJIbHbBIE U aJIKEHUJIbHBIE TPYIIIHL.
[uknoankwibHbIE TPYIIBI MOTYT BKJIIOYATh MOHO- WM MOJHIHUKJINYECKUe (Harpumep,
UMeroIe 2 KOHACHCHPOBAHHBIX KOJIbI[A) TPYIIbL, CIHUPOLUKIBI U MOCTHKOBBIE KOJIbIA
(Hanpumep, MOCTUKOBAsT OULMKIIOANKUIIbHASA rpynna). OOpasyroiue KOoJblo aTOMbI yriiepoaa
LUKJIOAJKUIIBHOM TPYIMIBl MOTYT OBITh HEOOS3aTEeIbHO 3aMELIeHbl OKCO WIH CyJb(pHI0
(mampumep, C(O) umu C(S)). Taxke B ompeneneHue IUKJIOATKWIA BKIFOYEHbI (DparMeHThI,
KOTOpbIE COAEpXkKaT OAHO WM 0Oojiee apOMaTHYEeCKHUX KOJel, KOHAEHCHPOBAHHBIX (M. e.
UMEIIUX OOILIYIO CBSI3b) C LHMKJIOAJKHWIBHBIM KOJBIIOM, HampuMmep O€H30- WM TUEHHJIbHBIE
NPOM3BOJHBIE LIMKJIONEHTaHA, LUKIOTeKCaHa W TOMy mnonoOHoe. LlukioankuiabHas Tpymma,
cozep Kaiiasi KOHACHCUPOBAHHOE apOMATHUYECKOE KOJIBLIO, MOXKET MPHUCOCTUHSTHCS TI0 JIFOOOMY
atoMy, 0OpasyroleMy KOJbLO, BKJIIOYas aToM, OOpasyromui  KOHACHCHPOBAHHOE
apomaTuyeckoe Koublo. LluknoankunpHble rpynmnbl MOTYT cofepxathb 3, 4, 5,6, 7, 8, 9 unu 10
aTOMOB yriiepoja, obpasyromux KoJblo (T. €. Cs.19). B HEKOTOPBIX BapuaHTaX OCYINECTBIICHHS
U300peTeHNs] LUKIIOANKIII mpeAcTaBiisieT cobol Cs o MOHOIMKIMYECKUN WU OULUKITHYECKHI
LUKJIOANKUI. B HEKOTOPBIX BapuUaHTax OCYLIECTBIECHHs LHUKJIOAJIKWI mpenacrasisier codoit Cs
MOHOLIMKJIMYECKUIN LMKIOANKWI. B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHHS LUKJIOATIKUI
npencraBisier coboit C4; MOHOLMKJIMYECKHH MHUKJIOANKWI. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHS] IUKJIOANKHI Tmpenacrasiasier cobol Cgig CHUPONMKI MIM MOCTHKOBBIN
LUKJIOANKUN  (Hanpumep,  MOCTUKOBYK  OMIMKIOANKWIbHYIO — rpymmy).  Ilpumepst
LUKJIOAJIKAIBbHBIX TPYMI BKIIIOYAIOT [HUKJIOMPOIIII, MUKJIOOYTIII, LUKJIONEHTHI, UKJIOTEKCHII,
LUKJIOTENTUJ, LUKJIONEHTEHWN, LUKIOT€KCeHUJ, LMKJIOIeKCaJUueHNN, LHUKJIOTeNTaTpUEeHN,
HOpPOOpHWJI, = HOPIIMHWJ,  HOpPKapHWi,  KyOaH, angamanrad, Owunwmkio[l.1.1]menTun,
ounmkio[2.1.1]rexcun, Oounukno[2.2. 1] renraHu, ourukio[3.1. 1] renranm,
Ounmkio[2.2.2Joktarui, cnupo[3.3]rentaHun U ToMy noxoOHOoe. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHUs M300peTeHNs IMKJIOAIKHWIbHAS TPYNNa INPEeACTaBisieT COOOH IMKJIOMPOINI,
LUKJIOOYTHJI, IUKJIOTIEHTHIT MJTH LIUKJIOTEKCHIT.

B koHTEkCTe MaHHOTO OKyMEHTa «Te€TepOapuil» OTHOCUTCS K MOHOLIMKJIMYECKOMY WU
MOJIULUKITNYECKOMY (HampuMep, UMEIOLIEMY 2 KOHASHCHPOBAHHBIX KOJIbIA) apOMATHUYECKOMY
reTepOLUKIy, UMEIOIEMY 10 MEHBIIEH Mepe OJWH reTepOaTOMHbBIN YJIEH KOJbIA, BHIOPAHHBIN
u3 N, O, S u B. B HekOTOpBIX BapuaHTax OCYLIECTBIEHUS reTePOapHIbHOE KOJbLIO umeeT 1, 2, 3
WK 4 TeTepOaTOMHBIX 4WiIEHa KOJbIla, He3aBUCHMO BriOpaHHbIX U3 N, O, S u B. B HekoTopsIx
BapHaHTaX OCYIIECTBIEHUs JIOO0N oOpasyrommmii koiblo N B rerepoapuiibHOM (parmenre
MOJKET MPEACTaBIISATh Co00i N-Ookcua. B HEKOTOPBIX BapuUaHTaX OCYINECTBIICHUS, TeTepOapuI
npencraBisier co0oit 5-10-uieHHbIE MOHOLMKJIWYECKUN WM OWLMKINYECKUH TreTepoapu,
umeroruii 1, 2, 3 wim 4 4jieHa Kosiblia rerepoaTroma, HesaBucuMo BeiOpaHHbIX U3 N, O, SuB. B
HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS, TIETEPOAPHI TPENCTaBysieT co0oi  S-10-uneHHbIH
MOHOIMKJINYECKUN MM OMLMKIMYECKUI rerepoapwi, uMmeroumuii 1, 2, 3 wim 4 4ieHa Kojbla
rerepoaroma, He3aBUCUMO BbIOpaHHBIX U3 N, O u S. B HEKOTOPBIX BapuaHTaX OCYIIECTBJIECHUS,
reTepoapuil MpencTaBisieT coOOH 5-6 MOHOLMKIMYECKUIl rerepoapwi, copepxamuii 1 wmm 2

reTepoaTOMHBIX YJI€HAa KOJblla, He3aBUCcUMO BbiOpaHHbIX M3 N, O, S u B. B Hexoropsix
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BapHaHTAaX OCYIIECTBJICHUS, TeTEepPOapwl MpeaAcTaBisieT coboil 5-6 MOHOLUMKINYECKUH
reTepoapmil, coaepkamuid | uiam 2 reTepoaTOMHBIX YieHa KOJIbIA, He3aBHCHMO BBIOPAHHBIX M3
N, O u S. B HeKOTOpBIX BapuaHTax OCYLIECTBJIEHUs reTepoapuibHas rpynna coaepxur 3-10, 4-
10, 5-10, 5-7, 3-7 umm 5-6 o0Opasyrouux KOJBILO AaTroMOB. B HEKOTOpBIX BapuaHTax
OCYIIECTBJIEHUs] reTepoapriibHasl rpymnmna umeer 1-4 oOpasyromux KOJbLO IeTepoaToMoB, 1-3
o0pasyrommx KOJBIO TIeTepoaToMoOB, 1-2 o0pasyroommx KOJbLO rerepoaromMa mid 1
oOpasyrommii KONbIo reTepoaroM. Korma rerepoapuibHas rpymnmna cOmepKUT Oojiee OIHOTO
reTepoaTOMHOIO YJjieHa KOJbIa, T€TEPOATOMbI MOTYT ObITh OIWHAKOBBIMU WJIM PA3HBIMHU.
IIpumepbl reTepoapUIbHBIX TPYMI BKIIOYAIOT, HO HE OrPAHUYMBAKOTCS WMHU, TUEHWIT (MU
trodenmn), Gypun (wim GypaHu), TUPPOSUI, UMUAAZOJIII, THAZOIHI, OKCA30JIUJI, TTHPA3OJIHII,
W30THA30JWJ, u30Kcasomwn, 1,2 3-tpuaszonun, Terpazonwn, 1,2 3-tmaauazomun, 1,23-
okcanuazonuna, 1,2 4-tpuaszonun, 1,2,4-tmaguazonun, 1,2,4-oxcanuazonun, 1,3,4-tpuasonmn,
1,3, 4-tnagnazomun,  1,3,4-oxcagmazonmun  u  1,2-purunpo-1,2-a3abopuH,  TUPUAMHUIL,
MUPUMHIUHWI, THPA3UHWI, TUPHIA3UHWI, a30JIUJI, TPHUA3OJII, THATUA30JUJ, XHHOJIHMHHUIL,
W30XHMHOJIMHWI, WHAOMWI, OeH3oTHOodeHwt, OeHzodypaHwi, OeH3m30Kcazommi, umMuaasofl,2-
b]tuazonwn, nypuHWI, TpuasuHwi, THEeHO[3,2-b|mupunuamn, wmunasoll,2-almupunuamn, 1,5-
HadTupunuawt, 1H-mupazono[4,3-b]nupununmi, Tpuasono[4,3-a|mupuauami, 1H-muppono|3,2-
bmupuauain, 1H-muppono[2,3-b|nupunuamn, nupaszono[1,5-a]nupuanHui, WHIA30JIUI H TOMY
nono0Hoe.

B kOHTEKCTe TaHHOTO JOKYMEHTA «TeTePOLUKIIOATKNUIDY OTHOCUTCS K MOHOLUKITHIECKHM
WIH TIOJIMLUKIMYECKAM TeTePOLMKIIaM, UMEIOIINM 110 MEHbIIEH Mepe OJHO HeapOMaTHUYECKOe
KOJbLIO (HACBHIIEHHOE WJIM YAaCTHYHO HEHACBIIIEHHOe KOJIbI0), INe OAWH uim OoJiee
0o0pa3yroImMX KOJbIIO AaTOMOB YIJIEpOAa TIeTEepPOLUKIOANKUIA 3aMEHEHBl TIe€TepOaTOMOM,
BbIOpanHbiM U3 N, O, S u B u npudyem o0pasyromire KoibLo aTOMbI YIJIEPOIa U reTepoaTOMBI
reTepOLMKIIOATKAIBHON IPYIbI MOTYT OBITh HEOOSI3aTEIbHO 3aMEIEHbI OTHUM HITH 00Jiee OKCO
wim cynbduno (Hanpumep, C(0O), S(0), C(S) mwmu S(O),, u T. 1.). Korna obpasyroriuii KOJbLO
aTOM yIJiepojia WM TeTepOoaToM TIeTEPOLMKIIOATKUIBHOW TPYIIbl HEOOS3aTebHO 3aMelleH
onHUM win Oonee okco wuiau cynpdpumamu, O wuanm S yKa3aHHOW TPYINIBI  SBISIFOTCS
JOTOJTHUTEIPHBIMU K KOJIUYECTBY OOpa3yrOLIMX KOJBLIO AaTOMOB, YKa3aHHBIX B JIAHHOM
nokyMmeHTe (Hampumep, |-mMeTun-6-okco-1,6-TuruaponupunasuH-3-ui npeacTaBiser codoi 6-
YJICHHYI0 TeTePOUKJIOATKUIBPHYIO TPYIITy, B KOTOPOH aToOM yriepona, oOpa3yroIuid KOJbLO,
3aMeIleH OKCOTPYIIIOH, W MpUYeM O-4JIeHHAs] TeTepPOIUKIIOAIKUIbHASI TPYIa JOTMOTHUTEIHEHO
3aMelleHa MeTUIbHAs TPpyma). | eTepoLrKIOaTKUIIbHbBIE TPYIIbI BKIFOYAIOT MOHOLUKJINYECKHIE
U TOJUIUKJINYECKUe (Hampumep, HUMEIOIIHe 2 KOHASHCHPOBAHHBIX KOJIbIA) CHCTEMBL. B
reTePOLMKIIOATKUI BXOASIT MOHOLUKINYECKHE U nojauuukinyeckue 3-10, 4-10, 5 -10, 4-7, 5 -7
Wik 5-6 YJIeHHbIE TeTePOLMKIOANKIIIbHbIE TPYMHMbl. [ €TepOIMKIOAIKIUIbHBIE TPYIIBl MOTYT
TaK)ke BKJIIOYATh CIUPOLIMKIIBI U MOCTHUKOBBIE Kojibla (Hanpumep, 5-10-4j1eHHOE MOCTHKOBOE
OMreTepOLMKIIOANKIIPHOE KOJIBLIO, UMEIoIIee OAMH WM Oojee 0OpasyOLIMX KOJIBLO aTOMOB
yrjepoaa, 3aMEHEHHBIX TIeTepoaroMoM, He3aBucuMo BbiOpaHHbiIM w3 N, O, S u B).

I'ereporuknoankuabHas rpymnna MOXeT ObITh NMPUCOENIUHEHA Yepe3 00pas3yroIuii KOJbIO aTOM
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yriepoaa Wiu OOpasyrLIUH KOJIBLO rerepoaroM. B HEKOTOpPBIX BapHaHTAX OCYINECTBIICHHS
n300peTeHNs] TeTePOLMKIIOANKIUIbHAS Tpymnmna cogepxkur or O mo 3 nBOHHBIX CBsizeill. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHHS N300PETEHIHS TeTePOLUKIOATKIIbHAS TPYIIa CONAESPKHUT
oT 0 10 2 NBONHBIX CBSI3EH.

Taxxe B ompeneneHHe TeTEPOLUKIOANKUIBHON TPYNIbl BKJIOYEHBI (hparMeHTHl,
KOTOpbIE COIepKaT OJHO WU OoJiee apOMaTHUECKUX KOJel, KOHIEHCHUPOBaHHBIX (T. e.
UMEIIUX OOIIYI0 CBsI3b) C HEAPOMATHUECKUM TeTEePOLMKIMYECKHM KOJIbIIOM, Hampumep,
OeH30- WM THEHWIbHbIE TPOM3BOAHBIE THUINEPUANHA, MOPQONMHA, a3enmuHa U T. 1.
I'eTepouuknoankuiabHas rpymnmna, coiep:kalias KOHACHCHPOBAHHOE apOMAaTUUYECKOE KOJbLO,
MOJKET TPUCOEIUHSATLCS MO JIOOOMY aTomy, oOpa3yrolieMy KOJIbIO, BKJIIOUas oOpasyroliue
KOJIBLIO aTOMbI KOHJICHCUPOBAHHOTO apOMAaTHUECKOTO KOJIbLA.

B HeKOTOpBIX BapuaHTAX OCYINECTBJCHHS HM300PETeHUs eTepPOIMKIOAIKIIbHAS TPYTIa
comepskut oT 3 1o 10 aromMoB, 00pa3yOIuX KOibIO, OT 4 10 10 aTOMOB, 0OpPa3YOIIMX KOJBLO,
oT 3 1o 7 aromoB, 00pa3yIOLINX KOJBLO, WJIH OT 5 10 6 aroMoB, 00pa3yromux Koiblo. B
HEKOTOPBIX BaAPUAHTAX OCYIIECTBJICHUS M300PETeHHs TreTePOLIUKIIOANKIIIbHAS TPYIINA UMEET OT
1 no 4 rerepoatomos, oT 1 10 3 rerepoatoMoB, OT 1 10 2 rerepoaromoB unu 1 rerepoatom. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUS WU300pPETEHHs] reTePOIMKIIOATKII MPEICTaBIsIeT COOOU
MOHOLMKJIMYECKUI 4-6 YJIEHHBIM TEeTEePOLMKIOANKIII, HUMEKIuid | uim 2 rerepoaTroma,
He3aBrCUMO BbiOpaHHBIX U3 N, O, S u B, u umerommii oquH uim 60jiee OKHCIEHHBIX YICHOB
KOJblla. B HEKOTOPBIX BapUAaHTaX OCYIIECTBJEHUS M300PETEHUS TeTePOLUKIIOATKII
npencTaBisieT  co0OM  MOHOLUMKIMYECKMH — win  Ounmkiudeckudt  5-10 ujneHHBIN
reTepOLMKJIONIKIIIL, uMerotnuii 1, 2, 3 wiu 4 rerepoaroma, He3aBuUCHMO BbIOpaHHBIX U3 N, O, S u
B, u umeromuii onuH uiau Oojiee OKHUCIEHHBIX YJEHOB KOJbLA. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHS] U300PETeHUsI TeTEPOLIUKIIOATKIII TPEACTABIISIET COOONH MOHOLIMKIIUYECKUH HJTH
Onumkarueckuii 5-10 4JeHHBbIH TreTepOLMKIOATKUI, uMmeromuii 1, 2, 3 wiu 4 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX M3 N, O u S, ¥ UMErmUi OOuH WK 0oJiee OKUCJIEHHBIX YJICHOB
KOJblla. B  HEKOTOPbIX BapHUaHTaX OCYINECTBJIEHHUS HM300PETEHUS TIeTEPOLUKIIOATKII
MPeCTaBiIsieT COO0N MOHOLMKIMYECKUN S5-6 4jIeHHBIA TeTepOLUKIOANKuI, uMmeromui 1, 2, 3
wii 4 rerepoaToMa, He3aBUCHMO BbIOpaHHBIX M3 N, O u S, u umeromuii onuH umm Oonee
OKHCJICHHBIX YJIEHOB KOJIbLIA.

[Tpumepbl reTepOLUKIOATKIIIBHBIX TPYIIT BKIFOYAIOT MUPPOIUIUH-2-0H (M 2-OKCOTHP
ponuauami), 1,3-U30KCa30UINH-2-0H, TUPAHWI, TETPArUAPONHPAH, OKCETAHWI, a3€TUINHILI, M
op¢oNrHO, THOMOP(OIHHO, MUTIEPASHHIUL, TETPArUAPOPYPAHII, TETPATUAPOTHEHUI, TTUTIEPUIH
HWI, TUPPOIUIANHII, U30KCA30IUANHII, N30THA30IUANHII, TUPA3OJUANHIIL, OKCA30IUANHUI, T
WA30JIUIUHIUL, UMUIA30JUANHIN, asenanu, 1,2,3,4-TeTparuipou3oXuHONINH, OeH3a3arneH, a3abu
uukio [3.1.0]rexcanun, aua3zadunmkio[3.1.0]rexcanun, okcoburukio[2.1.1]rekcanui, azadbuiu
ky0[2.2. 1 |renrranun, nuasabunukino[2.2.1]renranw, azabunmkio[3.1.1]renranm, nua3zaOUIIUKT
o[3.1.1]renranwn, azabunukio| 3.2.1]okranwmn, nuazadburukio[3.2.1]okTaHui, OKCOOUIIUKIO[2.2
.2]okTanui, azabuiukiio[2.2.2]okTaHu, a3aaJaMaHTaHUII, AHa3aaJaMaHTaHUJI, OKCOaJaMaHTaHH

1, azacniupo[ 3.3 |rentanui, aAuaszacnupo|3.3renTaHu, OKCo- azacnupo [3.3 |rentaHui, a3acnupo
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[3.4]oxTanun, auazacrnupo|3.4]okraHui, okco- azacnupo[3.4|okranmn, azacnupo|2.5 |okTaHuI, 1
naszacnupo[2.5]okranun, azacnupo[4.4]HoHaHun, quazacnupol[4.4|HoHaHW, OKco-a3acnupo[4.4]
HOHaHWI, azacnupo[4.5|nexanun, nuasacnupo[4.5]|aexkanun, nuasacnupo[4.4|HoHaAHUI, OKCO-IU
azacnupo[4.4]HoHaHWI, OKCO-AUTUAPONUPUAAZUHII, OKCO-2,0-ana3acnupo[3.4]|okTaHu, OKcore
kcaruaponuppoo[ 1,2-a]nupasuHmi, 3-0KCOMUIEePa3uHII, OKCOMUPPOIUAUHUT, OKCOMUPUIUHH
J ¥ ToMy nogoOHoe Hampumep, reTeporKiIoanKuiIbHble TPYIIIbl BKIYAIOT CIASAYIOLIHE TPYIII

bl (C 3amMerenneM N-MeTUJIOM 1 Oe3 Hero):

0 o 0 o
| NH | N | NH | |~|1/
- P =N 2N

B konrtekcTe naHHOro n1okymeHTa «Cop HHKI0ANKUI-Cy p aJKHI-» OTHOCUTCS K IpyIIIe
(bopMyJIBl IMKJIOATKUI-AKWIEHA-, TO€ LHUKJIOAJKWI UMEEeT OT O O P aTOMOB YIJiepona, a
aJIKUJIEHOBAs CBS3bIBAIOLIAS IPYIINAa MMEET OT N 10 M aTOMOB YIJIepoJa.

B xonrexcre manHoro pokymeHta «C,p, apun-C,,, aJkui-» OTHOCHTCA K TIPyIIE
dbopMyBl apui-aNKWieH-, TA€ apuil HMEeT OT O 0 P aTOMOB YIJIEpOAa, W aJKHIIEH-
CBSI3BIBAIOLIAS TPYIINIA UMEET OT N A0 M aTOMOB YIJIEpPOAa.

B koHTekcTe naHHOrO NOKyMeHTa «rerepoapui-Cp,, alKWiI-» OTHOCUTCS K TpyIIe
(dopMyIBl reTepoapIII-aKUIIeHA-, T7I€ AJKHJISHOBAs CBSI3BbIBAOLIAs IPYMIAa UMEET OT N 0 m
aTOMOB yIJIepofa.

B KOHTEKCTe AAHHOIO MOKYMEHTA «reTepOoLUKIoankun-C,.p ankui-» OTHOCUTCA K
rpymnmne (opMyJibl TeTEPOLHMKIOANKNI-AJIKUIEHa-, IIe AaJlKWJICHOBas CBA3BIBAIOLIAs TIpyINa
UMeeT OT N 10 M aTOMOB YIJIepoa.

B KOHTekcTe [OAaHHOrO JOKYMEHTAa TEPMHUH «(aJKWIbHAs CBA3BIBAIOINAS TIPYIIa»
IpenCcTaBisieT COO0H IBYXBAJICHTHYIO AJIKMIIBHYIO TPYIITY C IPSIMOH WIIH Pa3BETBICHHOHN LIETIBIO
(«ankunenosas rpynmna»). Hanpumep, «Co., nukaoankun-Cy.py ankun-», «Co.p apun-Cppy, ankui-»,
«permn-Cy .y,  ankwi-», «rerepoapwin-Cp, alKWiI-» H  KTeTePOUUKIOATKUI-Cy y  ATKUJI-»
COZIep’KaT aJKWJIbHbIE CBsI3bIBarOLIUe rpymmbl. [IpuMepsl «aJKUIbHBIX CBS3BIBAIOLIUX TPYII»
WJIN «aJIKUJIEHOBBIX TPYII» BKJIIOYAIOT METWJIEH, 3TaH-1,l-nmuwn, s3tan-1,2-nmuun, npomnas-1,3-
IOWITWIL, TIpoTaH- 1,2-auu, nponas- 1, 1-auwn 1 Tomy nonoOHbIe.

B HeKOTOpBIX MecTax OmNpeneNeHUs] WM BapHAaHThl OCYINECTBJICHUS H300pETeHHs
OTHOCATCSI K KOHKPETHBIM KOJIbIIaM (HAIpUMep, Aa3eTHIUHOBOMY KOJbILY, HHPUAHHOBOMY
KOJNbIy U T. 1.). Ecnmn He yka3aHO WHOE, 3TH KOJbLla MOTYT NPHUCOEAHMHATHCS IO JIFOOOMY
KOJIbLIEBOMY UYJIEeHy IpU YCJIOBHUH, 4YTO BAaJEHTHOCTb aTOMa He IpeBblllieHa. Hampuwmep,
a3€THIMHOBOE KOJBIIO MOXKET NMPUCOEAMHATHCS MO JIFOOOMYY TOJOXKEHUIO B KOJIBLE, TOTAA KaK
MUPUIAUH-3- 11 IPUCOEANHSIETCS MO MOJOKEHUIO 3.

B koHTEKCTe TaHHOTrO JOKYMEHTA TEPMHH OKCO» OTHOCHUTCSI K aTOMY Kuciopona (T. €.,
=0) B KayecTBE [BYXBAJEHTHOIO 3aMECTHTENs, O00pa3yroumero KapOOHWIBHYIO TPYIITY IpH
npucoenuaenun Kk yraepony (Hampumep, C=0 wmm C(0)), uIm NPUCOCAMHEHHOIO K

reTepoaToMy a3oTa WIH Cepbl, 00pa3yroIlero HUTPO30, CYyJNbQUHUIBHYIO WIH CYJIb()OHUIBHYIO
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rpyImy.

B KOHTEKCTE TaHHOTO TOKYMEHTa TEPMHUH «HE3aBHCHMO BBIOPAHHBIM M3» O3HAUYAET, YTO
KaXI0€ CIIy4ail mepeMeHHoil win 3amectutens, Hanpumep, R’ mmn R*, HesaBucuMo BoiGHparoT
B KQJKAOM CJIy4ae U3 MIPUMEHUMOIO CIIUCKA.

CoenuHeHus, ONHMCAaHHbIE B JAHHOM JOKYMEHTE, MOTYT OBbITb aCHMMETPUYECKUMU
(HanmpuMep, UMEIOLIMMH OIMH WK OOJbliee KOJMYEeCTBO CTepeolieHTpoB). [Ipennonaratocs Bce
CTEPEOM30MEephl, TaKU€ KaK OSHAHTHOMEpPbl M JUACTEPEOMEpbl, €CIM He YyKa3aHO WHOe.
CoenuHeHUsl MO HACTOALIEMY OINMUCAHUIO, KOTOPbIE COAEPKAT aCUMMETPUYECKHU 3aMelleHHbIe
aTOMBI yIJIEpOAa, MOTYT OBITh BBIAEJIECHBI B ONTHYECKH aKTHBHON MJIM palieMUYecKoil gopmax.
CriocoObl TOJy4eHUs] ONTHYECKU AKTUBHBIX ()OPM M3 ONTUYECKU HEAKTUBHBIX HMCXOIHBIX
MaTepHaJiOB U3BECTHBI B JAHHOH OOJIACTH TEXHUKH, KaK, HAPUMED, Pa3fesieHHe PalleMUIeCKIX
cMecell MM C TMOMOILBI0 CTEPEOCEIeKTUBHOIO CHHTe3a. B OnmucaHHBIX B JaHHOM JOKYMEHTE
COEAMHEHUSIX TaKXKe MOTYT MPUCYTCTBOBATh MHOT'HE TeoMeTpruecKue n3omepsl onepunon, C=N
IBOWHBIX CBsI3€H M TOMY MomoOHOe, M BCE Takue CTaOWUJIbHBIE M30MEPhl PACCMATPHBAIOTCS B
HacTosimeM wu3o0pereHnn. [Juc W mpanc TEOMETPUUECKHe W30MEpbl COEAMHEHUH 110
HACTOSIIEMY OTMCAHUIO OMHCAHBI U MOTYT OBITh BBIICJICHBI B BHJI€ CMECH H30MEPOB WM B BUZE
OTHENbHBIX HM30MEpHbIX (opM. B HEKOTOPHIX BapHaHTax OCYIIECTBJICHUS H300pETEHHs
coennHeHne wuMeeT KoHburypauuro (R)-. B HEKOTOpBIX BapuaHTax OCYIIECTBIICHHS
n300peTeHus coequHeHne nMeeT KoHpurypanuto (S)-. @opmynsl (nanpumep, bopmyna (I), (II) u
T. I1.), IPEJIO’KEHHBIE B TAHHOM JJOKYMEHTE, BKJIFOUAIOT CTEPEON30MEPhI COETUHEHHH.

Paznenenue paueMuueckux cMecell COEqUHEHUH MOKET OBITh OCYIIECTBIIEHO JIFOOBIM U3
MHOTOYMCJIEHHBIX CIOCOOOB, H3BECTHBIX B JaHHOH obOmactu TexHuku. Ilpumep cmocoba
BKJIFOYAaeT  (DPAKLMOHHYIO  MEPEeKPUCTAIUIM3ALMIO  C  HCIOJb30BAHHEM  XHUPAJIbHOM
pa3oeNuTeNbHOM KHUCIOTBI, KOTOpasl SBJISETCS ONTHYECKH aKTUBHOH cojeoOpasyroieit
opraHndeckoi kucnorod. ITomxopsmue paspensomue areHTel AT crnocoboB (ppakunOHHON
NePEeKPUCTAITM3AINH MTPEIACTABISIFOT COOOH, HApPUMEpP, ONTHYECKH AKTHBHBIC KHCJIOTBI, TAKUE
kak D- u L-popmbl BUHHOM KUCJIOTHI, TUALIETHIBUHHON KUCJIOTBI, TUOSH30MIBUHHOW KUCJIOTBI,
MUHIQJIBHOH KHCJOTBL, SIOJJOYHOH KHUCJIOTBL, MOJIOYHOH KHCJIOTBI HJIH Pa3HOOOpa3HBIX
ONTHYECKH AKTHUBHBIX KaM(OpCyIb(POHOBBIX KHCJIOT, TaKUX Kak [-kamdpopcyibhoHOBas
kucyora. Jlpyrue pasAensiomue areHThl, MNPUTOAHBIE JUIA CIOCOOOB  (hPaKIIHOHHOM
NEePeKPUCTAIM3ANH, BKIOYAlOT B  ce0s  CTEPEeoM3OMEepHO  4HcThie  (OpMBI  O-
metwiOeH3unamuHa (nanpumep, S u R (GopMbl mim amactepeoMepHO YHCTbie (QOpMBI), 2-
beHunraurHONA, HOpadenpuna, s¢eapuna, N-metmndeaprHa, UKIOreKCUIdTUIaMuHa, 1,2-
IMaMUHOLMKJIOTEKCaHa U TOMY TOO0HOE.

Pasnenenne paleMudecKux cCMeceld Takke MOKHO IPOBOAUTH 3IIOMPOBAHUEM Ha
KOJIOHKE,  Ccofep kallell  ONTUYeCKH  AKTUBHBIA  pPasOesioluil  areHT  (nanpumep,
OUHATPOOEH30MI(PeHIITTULNH). [TOIXOnsIIyI0 KOMITO3ULIUIO PACTBOPUTENIEH ISl JIFOUPOBAHUS
MOJKET OTPENEIUTh CIIELUANNCT B JTAHHOH 00J1aCTH TEXHUKH.

CoenuHeHusi, TpPeIJIOKEHHbIE B HaHHOM JIOKYMEHTE, TaKKe BKIIOYAOT B ce0s

tayromepHble (opmbl. TayToMepHbIe POPMBI BO3HUKAIOT BCJICACTBHE OOMEHA OIMHAPHON CBSI3U
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C cocenHell JBOMHON CBS3bI0O M COMYTCTBYIOINErO IEpexoia MpPOTOHA. TayToMmMepHble (HOpMBI
BKIIFOYAKOT B Ce6ﬂ IMPOTOTPOIHBIE TAYTOMEPDBI, KOTOPLIC OTIUYAOTCA MECTOM MPUCOCIUHCHUA
NPOTOHA W HMEIT OAMHAKOBYIO OSMIMpHUECKYo ¢opMy u obmmii 3apsa.  [lpumepsr
MIPOTOTPOMHBIX TAYTOMEPOB BKIIFOYAIOT B ce6$1 napbl KETOH-CHOJI, Iapbl aMHU-UMUAHAs KUCJIOTA,
naphl JJAKTaM-JIAKTHM, Tapbl €HAMUH-UMUH U KOJIbLIEBbIE (DOPMBI, T7ie IPOTOH MOXKET 3aHUMAaTh
nBa win OoJiee MOJOKEHUH reTepOLUKINYecKOi cucteMbl, Hanpumep, 1H- u 3H-umunazon, 1H-,
2H- u 4H-1,2.,4-tpuazon, 1H- u 2H-usounnon, 2-ruapoxcunupuaud u 2-nmupunod u 1H- u 2H-
nupa3oji. TayromepHble (OPMbI MOTYT HAXOAUTHCS B PABHOBECHHM WJH OBbITh CTEPUYECKHU
3a0JI0KMPOBaHBI B OAHOHN (pOpMe C UCTIOTB30BAHUEM MOAXOSIIETO 3aMEIEHUSI.

Bce COCAUHCHHUA U UX (I)apMaL[eBTI/ILIeCKI/I MPUEMIIEMBIC COJIM MOT'YT HaAXOOUTBHCA BMECTE
C IPYTUMH BELIECTBAMH, TAKUMH KaK BOJA M PACTBOPUTENN (HAIPUMEp, THIPAThI U COJIbBATHI),
HJIN MOTYT 6]:ITI> BBIJICJICHEIL.

B HekoTOpBIX BapuaHTaxX OCYIIECTBIICHHUS M300PETEHUs MOJTyYeHUe COSIUHEHUN MOXKET
BKJIFOYATh MPUOABICHHE KUCJIOT WA OCHOBAHMH, HAIIPUMED, JJIsl KaTajH3a KeJlaeMOH peakiuu
WM 00pa30BaHMsI CONEBBIX (POPM, TAKHX KaK COJH MPUCOCTMHEHUS KUCIIOTBL

B HEKOTOPBIX BapHUaHTAX OCYLHCCTBIICHUA I/1306peTeHI/I$I COCAUHECHMS, MPECAJIOKCHHBIC B
AAHHOM JOKYMCHTE, WM HUX COJIM MO CYUECTBY BbIACIICHDL HOI[ «ImO  CyLIECTBY
HU30JIMPOBAHHBIMY»? TMOAPA3YMEBACTCA, YTO COCAUHCHHE, IO MeHbIIEN MEpPE, YaCTUYHO WU B
3HAYUTENBHON CTENEeHH OTIENIEHO OT OKPYXKaroIled cpenpl, B KOTOPOH OHO ObuIO 00pa3oBaHO
wii oOHapykeHo. YacTW4yHOE pasfeneHre MOXKeT BKJIIOYaTh, HAMPUMEpP, KOMIIO3ULIHUIO,
O6OFaH_IeHHYIO COCAUHCHUAMU, TMPECAJIIOKCHHBIMA B HOAHHOM JOKYMCHTEC. OTI[eJ'IeHI/Ie I10
CYLIECTBY MOKET BKJIFOUATh B Ce0sl KOMIO3UINH, COMeprKallne 1Mo MeHbineld mepe okosio 50%,
1o MeHblIe Mepe okosio 60%, mo menbell Mepe okojo 70%, o MeHbIuel mMepe okosio 80%,
1o MeHblueil mepe okojio 90%, o meHbnel Mepe okoyio 95%, Mo MeHbIel Mepe okono 97%
WIM 110 MeHbIIeH Mepe okojio 99% macc. coenMHEeHUMN, MPEIOKEHHBIX B JAHHOM JOKYMEHTE,
i ux cojiel. CriocoObl BIAEICHUs] COSAUHEHUN U UX COJIeHd SABJISIFOTCS OOBIYHBIMUA B TAHHOM
00J1aCTH TEXHUKH.

HonpasyMeBaeTcsi, 4TO TEPMUH «(COCAUMHCHHE», B KOHTCKCTC HOAHHOrO JOKYMECHTA,
BKJIFOYAaeT B ce0sl BCE CTEPEOU3OMEPBI, T€OMETPUYECKUE HM30MEpBL, TayTOMEPbl M H30TOIbI
NpeaCTaBlIeHHbIX CTPYKTyp. I[lpeamonaraercs, 4YTO COeNMHEHUs, HUACHTH()HUIIMPOBAHHBIE IO
HA3BAHUIO WM CTPYKType KakK OJHA KOHKpETHasi TayToMepHas (opma, BKIFOYAOT IPyrHe
TayTOMEpHbIE (POPMBI, €CJIN HE YKa3aHO HHOE.

Bripaxenne «papmarneBTHIECKH MPUEMIIEMBI» B JAHHOM KOHTEKCTE HCIIOJB3YIOT AJIS
o0O3HaueHHss TeX COEAMHEHWH, MaTepuasioB, KOMIIO3WLUH W/WIN JIEKAPCTBEHHBIX (HOpM,
KOTOPBIC C MGHHHHHCKOﬁ TOYKH 3PCHHUA TNOAXOAAT IJId MPUMCHCHHUA B KOHTAKTC C TKAHAMU
YeJIOBEKAa M JKMBOTHBIX 0€3 YPEe3MEPHOH TOKCHYHOCTH, Pa3IpaKeHHs, AJJIEPIrHIeCKON peakLnun
WIA Jpyrux mnpoOieM WIH OCJIOXKHEHHH, COpasMepHO C pa3yMHbIM COOTHOIIEHUEM
TIOJIb3BI/PHUCKA.

JlaHHas 3asBKa TaK)Ke BKIKOYaeT B ce0s (papMaleBTUUECKH IpPHEMJIEMbIE COJIU

COeI[I/IHeHI/II\/’I, OMUCAHHBIX B OJAHHOM HOOKYMCHTC. B xonrekcre AAHHOTO AOKYMC€HTAa TCPMUH
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«(apmaneBTHYECKH MTPUEMIIEMBbIE COJI» OTHOCHUTCS K MPOU3BOIHBIM ONMCAHHBIX COSTUHEHUH, B
KOTOPBIX HCXOAHOE COeAMHEHHE MOAM(DHULUMPOBAHO MyTEeM IMPeoOpa3oBaHUs CYLIECTBYIOLIETO
KHUCJIOTHOTO WJIM OCHOBHOTO (parmeHTta B ero conesyto ¢opmy. IIpumeps! papmaneBTHUECKH
NPUEMIIEMBIX COJIEH BKJIIOHYAIOT B ceOs, HO HE OTPAHUYMBAsICh UMM, COJM MUHEPAJbHBIX HJIH
OpPraHMYEeCKUX KHUCJIOT C OCHOBHBIMH OCTAaTKaMM, TAKMMM KaK aMMHBI, COJM INEJIO4YeH WU
OpPraHMYeCKUX OCHOBAHUI C KUCJIOTHBIMH OCTATKAMM, TAKHMMH KaK KapOOHOBBIE KHCIIOTHI, U
TOMY no00HOe. PapManeBTHYECKH TPHEMIIEMbIE COJIU TI0 JAHHOMY M300PETeHUIO BKIIFOYAIOT B
ceOsl MPHUHSATBIE HETOKCHUYHBIE COJIM HCXOTHOTO COCIMHEHUs, TOJyYeHHBbIE, HalpuMep, U3
HETOKCUYHBIX HEOPraHWYEeCKHX HJIM OPraHMYeCKUX KHUCIOT. DapMaleBTUYECKH MpUEMIIEMbIe
COJM TIO JAHHOMY H300pPETeHHI0 MOTYT ObIThb CHHTE3UPOBAHBI W3 HMCXOAHOTO COEAMHEHWUS,
KOTOpPOE€ COAEPKUT OCHOBHBIM WJIM KHCJIOTHBIH ()parMeHT, ¢ MOMOIUBI TPAJIULHOHHBIX
XUMHYECKUX criocoboB. Kak mpaBuiio, Takue COJIM MOTYT OBITh MOJTyYeHBbI TyTE€M MPUBEICHUS B
KOHTAKT JAaHHBIX COEAWHEHW B CBOOOMHOH KUCIOTHOH WM OCHOBHOH (opmax co
CTEXUOMETPUYECKUM KOJMYECTBOM MOIXOJSALIEr0 OCHOBAHUS WIJIM KHUCIOTHI B BOJAE, WU B
OpPraHMYeCKOM pacTBOpUTENE MWJIM B HMX CMECH; B LIEJOM IMPEANOYTHUTEIbHBIMU SIBJISIFOTCS
HEBOJHBIE CPE/IbI, TAKHE KaK MPOCTOH 3(pup, sTHUIALETAT, CHUPTHI (HATIPUMEDP, METAHOII, 3TAHOJ,
usonponanoy wim Oyranon) win aueToHUTpI (ACN). TlepeuHn noaxoasmux coyiell HaXOASITCS
B Remington Pharmaceutical Sciences, 17-e wu3n., Mack Publishing Company, Hcron,
IMencunpBanus, 1985, ctp. 1418 u Journal of Pharmaceutical Science, 66, 2 (1977), xaxnabiii u3
KOTOPBIX BKJIFOUEH B JAHHBIN JOKYMEHT MOCPEICTBOM CCHUIKH B ITOJTHOM O0OBbEME.

Cunmes

Kax Oyner MOHATHO CHeLUaNuCTaM B JaHHOW OOJACTH TEXHUKH, IPEIOKEHHBIE B
JaHHOM JIOKYMEHTE COeIMHEHUs], BKIIF0Yasi X COJM U CTEPEOH30MEPBI, MOTYT OBITh MOJYYEHBI C
MCTIOJIb30BAHUEM H3BECTHBIX METOJIOB OPraHUYECKOrO CHHTE3a U MOTYT OBITh CHHTE3HPOBAHbI B
COOTBETCTBUH C JIFOOBIM U3 MHOTOYHCIICHHBIX BO3MOJKHBIX ITyTeH CHHTE3A.

Coenunenue ¢popmyibl 1-14 u 1-15 mMoryt ObITh MOJNy4EHBI IO CHHTETUYECKOMY IyTH,
uzobpaxkeHHomy Ha Cxeme 1. AJNKHIMpOBaHHE KOMMEPYECKH JOCTYIHOTO HMCXOJHOTO
matepuaia 1-1 ¢ kapoonmapHbIM annykroMm 1-2 (Hal npencrasisier coOol rajoreHua, Takoi Kak
F, Cl, Br unu I), ¢ mocnenyromeii peakiueil KOHIEHCAIMK MPU TIOBBIIEHHON TeMIIEpaType C
UCTIOJNIB30BAHUEM COOTBETCTBYIOLIETO pEareHTa, TAKOro Kak amerarT aMMOHus, oOpasyer
ourmmkmyeckoe coenuHenne 1-3 . Coenuuenue 1-3 3areM MOXKeT BCTyHaTh B PEAKLUIO C
pearentamu, TakuMu Kak Qochopwixnopun (POCls) ¢ monmydeHneM NpPOMEKYyTOYHOTO
coenuaenust 1-4. Peakuus HykI€oQHIBHOTO 3aMeIEHHs B apoMaTU4eckoM psiay (SnAT)
npoMexKyTouHOro coenuHeHust 1-4 ¢ amunubiM agaykrom 1-5 (PG mpencrasisier coOoi
MOOXOASIIYIO 3aIIUTHYK) TPyNNy, TaKyl Kak 2.4-TUMEeTOKCUOSH3WI) ¢ TOCISIYOIIHM
BOCCTAHOBJICHHEM CJIOKHO3(DUPHON (PYHKLIMOHAIBHOHN TPYIIION MOAXOASIIIAM BOCCTAHOBUTEIEM
(nanpumep, DIBAL-H), uto maet crupt 1-6. I'anorennposanue 1-6 ¢ mogxoasiiquM peareHToM,
Hanpumep Tpubpomunom ¢ocdopa (PBr3) renepupyer npomexytodHoe coeauHenune 1-7.
Coenunenue 1-7 3ateM MOXeT OBbITh NMOABEPTHYTO PEAKLUU KPOCC- COYETAHUIO C AANYKTOM

dopmynsr 1-8, B koropom M mnpencrasisier coOoii OOpOHOBON KHCIOTHI, 3(up OOPOHOBOI
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KHCJIOTBI WJIM COOTBETCTBEHHO 3aMEIIeHHBIH MeTan [Hanpumep, M mnpencraBisieT CoOOi
B(OR),, Sn(ankmi); mmm Zn-Hal], mpu cTaHmapTHBIX YCIOBHSX PEAKLHU KPOCC-COYETAHUS
Cysyku (nanpumep, B NMPUCYTCTBUU NAJJIAJUEBOrO KaTAIM3aTOPa M MOAXOISINErO OCHOBAHMSA)
WIM B CTaHJAPTHBIX YCIOBUAX Kpocc-coueranuss Crumne (nmanpumep, B TPHUCYTCTBUU
NaJTaueBOro KaTaju3aTopa) WM B CTAaHAAPTHBIX VYCIOBHSX Kpocc-coderaHus Herumn
(nanpumep, B TPUCYTCTBUH MAJUIAAMEBOrO KAaTAlIN3aTOpa) Ui TOJYYEHUS MPOAYKTa KPOCC-
COYETaHUS, KOTOPBIH NOABEPraeTcsi yAAJeHHUIO 3allMTHOH TIpynmbl C  oOpa3oBaHHEM
MPOMEXYTOYHOro coueranusi 1-9. B HEKOTOpbIX BapHaHTaX OCYLIECTBJICHUS, Cy4 MOKET
NPEACTABISTh COOOI R* wm R*-R*. I'anorenuposanue 1-9 noaxonasAIMM peareHToOM, TaKUM Kak
N-6pomcykiuaumun (NBS), naet nsa usomepa 1-10 u 1-11. Koneunsie nponyktsr 1-14 u 1-15
3aTeM MOXKHO MONyuuTh peakiueil 1yx nzomepon 1-10 u 1-11 xak ¢ agaykrom 1-12 , Tak u ¢ 1-

13 ¢ ucnonb30BaHNEM YCIIOBUM PEAKIIMH, AHAJIOTUYHBIX OMUCAHHBIM JJis toyderust 1-9 u3 1-7.
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Coenunenne ¢opmyasl 2-7 MOryT OBITH MOJyY€HBI IO CHHTETHYECKOMY TIYTH,
m3o0pakeHHOMy Ha Cxeme 2. AJNKWIMPOBAHME KOMMEPUECKH JOCTYITHOTO HCXOIHOTO
matepuaia 2-1 (Hal npencrasnsier coboit ranorenua, takoi kak F, Cl, Br wiu ) kapOOHUITBHBIM
aanykroMm 1-2 ¢ mocnenyromieil KOHIEHCALMEH, UCMOb3ysl MOAXOIALINN PEareHT, TaKou Kak
alieTaT aMMOHHs, TIpU TMOBBIIIEHHOHW Temreparype ¢ o00Opa3oBaHHEM OHIMKINYECKOTO
coequHeHus: 2-2 . CoenuHeHue 2-2 3aTeéM MOXKET BCTYNATh B PEAKLMIO C IMOAXOIALIUM

pearenToM, TakuM Kak ¢ocopuxiopun (POCI3) ¢ monydeHneM npoMe:KyTOYHOTO COSTUHEHUS
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2-3. Peaxnusi HykJIeOQUIBHOTO 3aMELIEHUs B apOMaTHUECKOM psAny (SnAr) mpoMeKyTOYHOTrO
coennHeHus 2-3 ¢ amuHHBIM anaykroMm 1-5 (PG npeacrasisier coboil MOAXOAIIYIO 3aLIUTHYIO
IPYIINY, TAKYIO KakK 2,4-TMMETOKCHOEH3UIT) C TOCIEAYIOINM YaJI€HUEM 3alUTHON IPYIIIbI, YTO
naer coeauHeHue 2-4. I'anoreHupoBanue 2-4 ¢ NOAXOASIIUM pEAreHTOM, TakUM Kak N-
opomcykimanmun (NBS), naer coenunenue 2-5. [IpomexyTouHoe coeHeHHe 2-5 MOXKeT ObITh
BBEJIEH B PEAKIMI0 KPOCC-COUeTaHusi ¢ aanykroM ¢opmyiel 1-12 | B koTopom M npencrasisier
coboii OOpPOHOBYIO KHCIIOTY, CIOXHBIH 3(pup OOpPOHOBOH KHCIOTHI HWIIM COOTBETCTBEHHO
3aMelleHHbIi MeTayul [Hanpumep, M npeacrasisier coboit B(OR) » , Sn(ankwun) 3 unu Zn-Hal], B
CTaHIAPTHBIX YCIOBHSX Kpocc-coueTanuss Cy3yku (Hampumep, B MPUCYTCTBUHU MAJUIATHEBOTO
KaTaJnu3aTopa M TMOAXOJSINEr0 OCHOBAHHS), WJIM B CTaHAAPTHBIX YCIOBHSIX KPOCC-COYETAHUS
Ctunine (Hanmpumep, B MPHUCYTCTBHHM NAJUIAAMEBOTO KaTalU3aTopa), HJIM B CTaHIAPTHBIX
YCIIOBHSX Kpocc-coueranusi Hernmm (Hanmpumep, B IPUCYTCTBUU MAJUIAAMEBOTO KAaTAIN3aTOPa),
¢ mony4yeHueM coenuHeHus 2-6 . [IpomexxyrouHoe coenuueHmne 2-6 3aTem MmoaBepraeTcsi BTOPOU
peaxkLuu Kpocc-coueTaHus ¢ coequHeHueM 1-8, ncnonp3ys MeTOquKy, aHaJIOTHYHYIO OMUCAHHOM

1151 ToslydeHus 2-6 u3 2-5, ¢ reHepupOBaHUEM MPONYKTa 2-7.

Cxema 2.
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Coenunenuss ¢opmynel 3-6 MoOryT OBITH TONYYEHBI MO CHHTETHYECKOMY IyTH,
n3o0pakeHHOMy Ha Cxeme 3. Peakuust Hykj1€eOQpHIIBHOTO 3aMEIIEHUST B apOMAaTHIECKOM psany (S
N Ar) coenuHenusi 1-4 (OJy4EHHOE C MCIMOJB30BAHHEM METOIMK, OMHCaHHBIX Ha Cxeme 1) ¢
amuHHBIM anaykToM 1-5 (PG npencrasnser coboii NOAXONAIIYIO 3aIUTHYIO TPYIIY, TAKYIO Kak
2,4-nUMeTOKCUOESH3IIT), ¢ MOCIEAYIOMUM YIAJICHHEM 3alUTHOW TPYMIbl JaeT MPOMEKYTOUHOE
coenuenne 3-1 . Tamorenuposanue 3-1 moxpxoxsimuuMm peareHTOM, Hampumep N-
opomcykumanmunom  (NBS), ¢ mocmenyrommM — BOCCTaHOBJIEHHEM  CIIOKHO3(HPHOIMA
(YHKIMOHAIBHON IPYIIIBI MOAXOASIINM BoccTaHoBHTENEM (Hanpumep, DIBAL-H), renepupyer
cnupt 3-2. IlpomexyTouHoe coeauHeHue 3-2 3aTeéM MOKHO OKUCIUTh MOAXOISALIUM

okuciureneMm (nanpumep, mnepuoguHanoM Jlecca-MapTtuHa) ¢ monyueHueMm anbraeruna 3-3.
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Peaxuus nmpucoenunenus mexny 3-3 u 3-4 ! MpeacTaBisieT coOON rpymmy MeTajuia, TaKyio
kak MgBr nnmu Li) 3arem naer Bropuunbiii criupt 3-5. KoHeuHbll nponaykt 3-6 MoxkeT ObITh
MOJIyYeH pEaKLUel KPOCC-COUYETaHHUSI MEXAY MPOMEKYTOUHBIM COeAMHEHHEM3-5 U aanyKToM
dopmynsr 1-12, B kotopom M mpexncrasisier coboii OOpOHOBOH KHCIOTHI, 3pup OOPOHOBOI
KHCJIOTBI WJIM COOTBETCTBEHHO 3aMeEINeHHbIH Metamn [wampumep, M mnpencrasiser coOoi
B(OR),, Sn(Ankun); win Zn-Hal], npu craHmapTHBIX ycloBHsX Kpocc-coderanusi Cy3yku
(Hanpumep, B TPUCYTCTBUM TNAJUIAJIMEBOrO KaTaJlM3aTopa M MOIXOJSIIEr0 OCHOBAHUS) WM
CTaHIAPTHBIX YCIOBHSIX Kpocc-couetanust Ctuiuie (Hanpumep, B NPUCYTCTBUU NAJIATHEBOTO
KaTaju3aTopa), WM CTAaHAAPTHBIX YCJIOBUSIX Kpocc-coueranusi Herumwm (nanpumep, B

NPUCYTCTBUH MAJUIAANEBOrO KaTaIH3aTopa).

Cxema 3.
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Coenunenve ¢opmyasl 4-5 MoxeT ObITh IOJNYYEHO 10 CHHTETUYECKOMY IIyTH,
uzobpaxxennomy Ha Cxeme 4. Peaknus rajorennpoBanusi coeamneHuss 3-1 (momydvany,
UCTIONB3YsT METOAUKHU 13 CxeMbl 3) C MOAXOAALINM PEareHToM, TaKuM Kak N-OpOMCYKLIMHUMUT
(NBS), naer coenunenue 4-1 (Hal npencrasnser coboii ranorenun, takoi kak F, Cl, Br, uiu I).
Coenunenne 4-1 3ateM MOXeT OBbITh BBEIEHO B PEAKLIUIO KPOCC-COYETAHUS C aTyKTOM
dopmyasl 1-12, B xotopom M mnpexacrasisier coboit GOpOHOBOI KUCIOTHI, 3(up OGOpOHOBOH
KHUCJIOTBl WJIM COOTBETCTBEHHO 3aMEIIEHHBbI MeTayul [wanmpumep, M mnpencraBiser coOoi
B(OR),, Sn(Ankun); win Zn-Hal], npu craHmapTHBIX ychnoBusx Kpocc-coderaHusi Cysyku
(Hanpumep, B TPUCYTCTBUU MNAJUIAJUEBOTO KATAIH3aTOPa M TOAXOISIIErO OCHOBAHHS) FHIIH
CTaHIAPTHBIX YCIOBHSIX Kpocc-couetanust Ctwute (Hanpumep, B NPHUCYTCTBUU NAJUIATHEBOTO
KaTaju3aTopa), WM CTAaHAAPTHBIX YCIOBUSX Kpocc-coueranuss Herumm (nanpumep, B
NPUCYTCTBUH NAJUTAJHEBOrO KAaTAIN3aTOpPa) ¢ TEHEPHPOBAHUEM NMPOMEKYTOUHOTO COEIUHEHHS
4-2. Tuaponus 4-2 ¢ MOAXOASAIINM PeareHTOM, TAKUM KaK TUAPOKCHI] HATPUS, 1aeT KapOOHOBYIO
kucnoty 4-3. Coenunenue 4-3 MOXeT BCTyNaTb B peakLui0 ¢ aMMHOM 4-4 B CTaHIapTHBIX
YCJIOBUSIX aMUAHOM KOHAEHCAIMH, Takux Kak wucnojp3oBanne HATU B kadectse
koHAeHcupytouero pearenta U1 DIPEA B kauecTBe OCHOBaHUS, C NOJTy4YeHUEM MpoaykTa 4-5.

Cxema 4.
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Coenunenusi (opmyspl 5-7 MoryT ObITh MONyYeHBI MO CHHTETHYECKOMY IIyTH,
n3obpakeHHOMy Ha Cxeme 5. Peakuust HyK1€O(IIBHOTO 3aMEIIeHUS B apOMaTHIECKOM psany (S
N Ar) KOMMep4YecKH IOCTymHOro wucxomHoro Marepuana S5-1 (Hal npencrasmsier coOoi
ranorenua, takod kak F, Cl, Br wim I) ¢ amunom 1-5 (PG npencrasisier coO0l MOAXOSIIYIO
3aIUTHYIO TPYIITY, Takyl Kak 2,4-IMMETOKCHOEH3MJI) C TOJY4Y€HHEM COeNWHEHHs S5-2
Coenunenne 5-2 3areM MOXET OBbITh BBEICHO B PEAKLHUI0 KPOCC-COUETAHHS C aIIyKTOM
dopmynbl 5-3, B koropoM M mpencrasisier coboii OOPOHOBOM KHCIOTHI, 3(pup OOPOHOBOI
KHUCJIOTBl WJIM COOTBETCTBEHHO 3aMEINEHHBIH Metaiul [wanpumep, M mnpencrasiser coboi
B(OR),, Sn(Ankum); wmu Zn-Hal], npu crasmapTHeIX ycnoBusax kpocc-coderaHusi Cysyku
(nanpumep, B TIPUCYTCTBUU MAJIAJUEBOrO KAaTaJM3aTOpPa M TOAXOISINErO OCHOBAHUS) HIIU
CTaHIAPTHBIX YCIOBHSX Kpocc-coueranuss Ctwiute (Hanpumep, B NPHUCYTCTBUU NAJIaJHEBOTO
KaTaju3aTopa), WM CTAaHAAPTHBIX YCIOBUSAX Kpocc-coueranuss Herumum (nanpumep, B
NPUCYTCTBUH NAJUTAJHUEBOrO KaTalIU3aTopa) ¢ FeHEPHPOBAHUEM IMPOMEKYTOUHOIO COEIUHEHHS
5-4. 3amwutHas rpymnma B 5-4 MoxerT ObIThb ynajeHa C IOJYYEHHEM COEOMHEHHs 5-5.
IanorennpoBanue 5-5 mogxopsiuMm peareHToM, TakuM kak N-Opomcykiuaumua (NBS), naer
NPOMEKYTOYHOe coenuHeHue 5-6. CoenuHeHue 5-6 3ateM MOXeT ObITh BBEIEHO B PEAKIHIO
Kpocc-coueTanusi ¢ aaaykrtom ¢opmyasl 1-12 ¢ mnonydeHuem mnpoaykra 5-7, ucmonbiys
METOAMKY, AaHAJIOTUYHYIO OMTUCAHHOW JJIsl TosTydeHus 5-4 u3 5-2.

Cxema 5.
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Coenunenve ¢opmyasl 6-9 MoryT ObITh MOJNYYEHBI IO CHHTETHYECKOMY IYTH,

m3o0paxkeHHoMy Ha Cxeme 6. Kommepueckum nocTynHbli ucxomblii marepuan 6-1 (Hal
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npencrasisier codoit ranorennn, takou kak F, Cl, Br, wiu I) MoxkeT BCTymaTh B peakiuio C
NOAXOMALINM pEareHToM, TakuM kak Tper -Oytun O -mesurunenkapbamar ( Journal of
Heterocyclic Chemistry , 1975, 12, 107), ¢ oOpa3zoBaHueM mnHpa3suHUEBOH comu 6-2.
IIpomexxyTouHOEe coequHeHHe 6-2 MOXKET 3aTeM IOABEpraTthbCs pPeakLHUH KOHIEHCALUH C
annykroM ¢Gopmyabel 6-3 ¢ oOpasoBanueM coenuHeHust 6-4. Peaxkuusi HykieoQHIBHOTO
3aMelieHuss B apomatudeckoM psiny (SnAr) 6-4 ¢ amunom 1-5 (PG mpencrasnsier coOoi
NOAXOMALIYKD 3AIIMTHYKO TPYINy, TaKyl Kak 2,4-ITMMETOKCHOCH3MJI) C TOJy4eHHEM
coenuaenust 6-5. CoenuHenue 6-6 MOXeT 3aTeM OBITh MOJYUYEHO PEaKLUeill KpOocC-COYeTaHuUs
MEXKIY TPOMEKYTOYHBIM COEIMHEHUueM6-5 u agnyktoM ¢opmynsl 5-3, B koropom M
npenacTaBisier co0oil OOPOHOBOHM KHUCIOTHIL, 3(hup OOPOHOBOWM KUCIOTHI UM COOTBETCTBEHHO
3aMeUIeHHbIH MeTaul [nanpumep, M npencrasnser codoit B(OR),, Sn(Ankwmn); win Zn-Hal],
NpU CTAaHAAPTHBIX YCJIOBUSX Kpocc-coueranus Cy3yku (nanpumep, B TPHUCYTCTBUU
NAJUTAJUEBOr0 KaTaIU3aTopa U MOAXOMSIIEr0 OCHOBAHUS) MM CTaHAAPTHBIX YCIOBHAX KPOCC-
coueranusi Ctwie (Hanpumep, B MPUCYTCTBUH NMAJLIATUEBOTO KaTAJIU3aTOPa), WIIH CTAHIAPTHBIX
YCIIOBHAX Kpocc-coderanusi Herummm (nanpumep, B IPUCYTCTBUH MAJUIATHEBOrO KaTAIU3aTOPA).
BamurtHas rTpymma 6-6 Moxer ObITh ynajeHa ¢ TOJNy4YeHUEM COeauHeHus 6-7, KOTopoe
MOJBEPraeTcsl PEeaKUUU TaJOTeHUPOBAHUS, HCIIONB3Ysl MOAXOMSAIIMNA PEeareHT, Takoh kKak N-
opomcykumanmun (NBS), ¢ obpasoBanuem coenuHenust 6-8. Koneunslii mpoaykt 6-9 moxer
OBITH CHHTE3UPOBAH MyTeM coueTanus 6-8 ¢ agmykTom ¢opmyiel 1-12, uCnone3yss METOIUKH,

AHAJIOTUYHBIE OMTMCAHHBIM JJIS TTOJTYYEHUsI COEIUHEHUs 6-6 u3 6-5.
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Coenunenne ¢opmyasl 7-9 MoryT OBITH MOJNyYEHBI IO CHHTETHYECKOMY IIYTH,
uzoOpakeHHoMy Ha Cxeme 7. AJNKUIMPOBaHHE KOMMEPUYECKH IOCTYIMHOTO HCXOMIHOTO
matepuana 7-1 (Hal npencrasmsier coboii ramorenuna, Ttakod kak F, Cl, Br wm I) ¢
KapOOHWIBHBIM aaaykToM 1-2 ¢ mocneayromell peaknueil KOHAEHCALUU TP TOBBIIICHHON

TeMIlepaType, UCTMOJb3Ysl MOAXOMSIIUN peareHT, TaKolW KakK aleraT aMMOHHUS, ¢ 00pa3oBaHUEM
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Onnmkiamueckoro coenuHeHust 7-2. CoenuHeHune 7-2 3aTeM MOXKET BCTYNATh B PEAKLUIO C
pearenramy, TakuMu Kak Qochopwixnopun (POCls) ¢ mnomydeHneM NPOMEKYyTOYHOTO
coenuHeHust 7-3. Peakuus Hyki1eoQHIBHOrO 3aMelleHHs B apoMaThdeckoM psay (SnAT)
MIPOMEXKYTOYHOTO coenuHeHus: 7-3 ¢ amuHHbIM agaykroM 7-4 (PG mpencrasisier co0oii
NOAXOMAALIYI0 3alUTHYIO TPYMIYy, Takyl Kak 4-MeTOKCHOEH3MI) J[daeT INPOMEXyTOYHOE
coenuHenue 7-5. Coenunenue 7-5 mMoxer 3aTeM ObITh BBEEHO B PEAKLUIO KPOCC-COYETAHUS C
annykrom ¢Gopmyiiel 7-6, B koTopoM M mpencraBnsier co0oii OOPOHOBYIO KHCJOTY, CJIOXHBIH
5¢up OOpPOHOBOW KHCJIOTHI HWJIM COOTBETCTBEHHO 3aMEINEeHHbIH MeTaun [Hampumep, M
npeacrasisier coboii B(OR),, Sn(ankwmn); mnmmu Zn-Hal], B cTaHmapTHBIX YCIOBUSIX KpPOCC-
coyeranusi Cy3yku (Hampumep , B MPUCYTCTBUH MAJUIAAHEBOrO KAaTAJIN3aTOpPa M MOAXOJSIIETO
OCHOBAaHHWS), WJM B CTaHAAPTHBIX YCJIOBUSIX Kpocc-couetanuss Crwuie (Hampumep, B
NPUCYTCTBUH TMAJUIQANEBOTO KATAJHM3aTOpa), WJIM B CTAHAAPTHBIX YCJIOBHUSIX KPOCC-COYETAHUS

Hernmm (Hampumep , B NPUCYTCTBUHM MNAJUIAJUEBOTO KaTalnW3aTopa), C TeHEPHPOBAHUEM

>
coeuHeHus 7-7. 3amuTHbIe TPYIIbI B 7-7 yAAJSIOT, U MOJIY4YE€HHbIN TPOMEXKYTOUHBIN MPOAYKT
MOJBEpPraeTcss peakLuu TajJOreHUPOBAaHUS C [MOAXOMALIMM peareHToM, Hanpumep N-
opomcykumanmunom (NBS), ¢ nonydyernem anaykra 7-8. Koneunslit npoaykt 7-9 3atem mMoxet
OBITH CHHTE3UPOBAHO MyTeM Kpocc-coueranus 7-8 ¢ amgmyktom ¢opmyner 1-12, ucnons3ys
METOJIMKHU, aHAJIOTUYHbIE ONUCAHHBIM JUIs [TOJIyUYeHUs1 coeuHenus 7-7 us 7-5.

Cxema 7
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Coenunenust popmysnl 8-7 , 8-10 u 8-11 MoryTt ObITh MONyUYEHBI IO CHHTETHYECKOMY
nyTtH, nzodpakeHHOMy Ha Cxeme 8. Coenunenue 7-5 (MokeT OBITh MOJYyYEHO KaK OMHCAHO Ha
Cxeme 7) ciepBa MOXeET OBITh BBEICHO B PEAKIIHIO KPOCC-COUETaHUs ¢ peareHToM (hopmyJiel §-1
, B KoTopoM M mpexncrasisier coboii OOPOHOBYIO KHCIOTY, 3(pup OGOpOHOBOH KHUCIOTHI HIIH
COOTBETCTBEHHO 3aMelleHHbIH MeTaiul [Hanpumep, M npencrasisier codoit B(OR),, Sn(Ankum)s
win Zn-Hal] npu crangapTHBIX ycnoBusx kpocc-coueranust Cy3yku (Hampumep, B MIPUCYTCTBUH

NaJu1IaAueBOro Karajanu3aropa U noaxXoasero OCHOBaHI/ISI) WM CTAHAAPTHBIX YCJIOBUAX KPOCC-
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coueranusi Ctuiute (HarpuMep, B MPUCYTCTBUH NMAJUIAANEBOT0 KaTAIN3aTopa), WIM CTAHAAPTHBIX
YCIIOBHAX Kpocc-coueranuss Herummm (Hampumep, B MPUCYTCTBUU NAJUIAJUEBOrO KaTalu3aTopa)
C reHepupoBaHueM coenuHeHusi 8-2. Peakuus rajgoreHMpoBaHUs8-2 MOXKET 3aTeM ObITh
NPOBENIEHA, MCIIONB3Yysl MOAXOMAINUN pEareHT, TakoW Kak 1-OpoMmnupponaunuH-2,5-11oH, ¢
MOJIyYeHHEM MPOMEKYTOYHOro coequHeHus 8-3. Jlpyras peakuust kpocc-coueraHusi Mmexxay 8-3
u peareHToM 1-12 3ateM MokeT OBITH MpPOBENEHA, HCIONB3Ys YCJIOBHS, AHAJOTMYHBIC
OIMCAaHHBIM JJis1 mpeBpaiieHus u3 7-5 B 8-2 ¢ obOpasoBanmem coenuHenus 8-4. BunuibHas
rpynmna B 8-4 paciueruiiercss B MOAXOMSIIMX YCJIOBUSIX, TakuxX Kak okcua ocmus (VII) u
MEepPUONAT HATPHs, W TOJY4YEHHbIH anbaerua 8-5 BBomstr B peakuuio ¢ 3-4 B peakuuu 1,2-
npucoemuuenns (M' npexacrasmser coGoil rpymmy meramma, Takyr kak MgCl mmm Li) ¢
reepupoBanueM crnupta 8-6. 3amurnHas rpynma (PG) B 8-6 3arem Moxer ObITh yhajieHa C
MOJIy4eHHUEM >KelaeMoro npoaykra 8-7.

C npyroit cTopoHBI anpaerun 8-5 MOXKET MOABEPraThCsl PEAKLUNW BOCCTAHOBJICHHUS C
HCIIOJIb30BAHUEM TOAXOMALINX peareHToB, Takux kak NaBH4, c¢ momyuenuem cnupra 8-8.
Peakiust ranoreHupoBaHus8-8 3arem paeT NpoMeXyTO4YHOe coenuHeHue 8-9, ucnonbiys
pearenTsl, Takue kak PBrs;. Peakius kpocc-coueranns mexny 8-9 u 1-8 (ucmons3ys ycnosus,
onucaHHble 171 cuHTe3a 8-2 u3 7-5) ¢ nocnenyoumM yaaneaneM 3amutHeIx rpynm (PG) Oyner
reHepupoBaTh npoaykt 8-10. AnprepHaruBHO, 8-9 MOXKET BCTynaTh B peakuuo ¢ aMuHOM 4-4 B
peakuny HykJeopuiapbHOro 3amereHust (Sy2) ¢ MOCIEAYIOLUINM YAAJEHHEM 3alUTHBIX TPYIII
(PG) ¢ monyuenuem npoaykra 8-11. I[ocinenoBaTebHOCTh PEAKIIHIA, OMMCAHHASI HA STOU CXEMeE,
MOJKET OBITh MEPECTPOEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C MOTPEOHOCTSMHM CHHTE3a
Ka)KAO0TO aHaJora.

Cxema 8
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Coenunenust popmysl 9-9 MoryT ObITH MOJNYUEHBI C UCMOIB30BAHUEM CHUHTETUYECKOTO
nyty, omucaHHoro Ha Cxeme 9. Kommepuecku nocTymHbli ucxonHblii Matepuan9-1 (Hal
npeacrasisier coboi ramorenun, takod kak F, Cl, Br wmnm I) moxker ObiTh moaBeprHyT
HyKJI1eopUIbHOMY apoMaTuueckomy 3amerneHuno (SyAr) amunom 7-4 (PG npencrasisier coboit
NOAXOSIIYI0 3AIMUTHYIO TPYIIy, TAaKyl0 Kak 4-METOKCHOEH3WJ) AaeT coequHeHue 9-2.
ITpomexxyTouHOE coenuHeHHe 9-2 MOKeT BCTYNAThb B PEAKLHIO C IOAXOMAIINM PEareHTOM,
takuM Kak O-(mesutmncynbdonmn)ruapokcunamun (Journal of Heterocyclic Chemistry, 1975,
12, 107), ¢ obpa3zoBanuem nupasurueBoil coiu 9-3. IIpomexxkyrounoe coenuneHue 9-3 moxer
3aTeM MOABEPraThCsl PEAKIMH KOHISHCALUU C MPOMEXKYTOYHBIM COequHEeHHeM (Gopmyibl 9-4 ¢
oOpazoBannem coenuHenuss 9-5. Coenunenme 9-6 3areM MoOXeT OBITh TOJMYYEHO C
UCTIOJI30BAHUEM PEAKIHUU KPOCC-COUETaHHs MEXKIY NPOMEKYTOYHbIM COCOHUHEHHEM9-5 u
NPOMEKYTOYHBIM COeMHEeHHeM (GopMyibl 5-3, B koTropoM M mpencrasisier co0oil OOpOHOBYIO
KHCJIOTY, 3¢up OOPOHOBOI KHCIOTHI WJIM COOTBETCTBEHHO 3aMEIIEHHBIH MeTal [Hanpumep, M
npexacrasisier coboii B(OR),, Sn(Ankwmn); ninu Zn-Hal], nmpu cTtaHmapTHBIX YCIOBHIX KpOCC-
coueranusi Cy3yku (nanpumep, B NPUCYTCTBUU NAIIAJUEBOrO KATAIN3aTOPA M MOIXOASIIETO
OCHOBAHUS1) WJIM CTAHJAPTHBIX YCIOBHAX Kpocc-coueranuss Ctuie (nanpumep, B IPUCYTCTBUN
NaJUTaJUEeBOr0  KaTalu3aTropa), WM CTAHOAPTHBIX YCIOBUSX Kpocc-coueTanuss Herwmmu
(nanpumep, B TPUCYTCTBUM TnauiaaueBoro karamusaropa). CoenmneHue 9-6 Moker
MOABEPraTbCsl TaJOTCHUPOBAHUIO, HCIONb3Yys MOAXOASALIMN peareHr, Takom Kkak N-

opomcykumanmugn (NBS), ¢ obpasoanuem coenunenust 9-7. Coenunenve 9-8 moxker ObITh
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CHHTE3MPOBAHO NyTeM CcodYeTaHuss 9-7 ¢ NPOMEXKYTOYHBIM coenuHeHHeM ¢opmyns 1-12,
UCIOJIB3Ysl METOJIMKH, AaHAJIOTUYHbIE OIMUCAHHBIM [JIs TMOJNy4YeHus coeauHeHus 9-6 us 9-5.
Koneunslii mpoaykt 9-9 Moker oOpaszoBaTbes IOCHE YAAJNEHHs 3allUTHONH TPyHmbl B
IPOMEXYTOUHOM coennHeHun 9-8. OmnpezneneHHble ONMCAaHHbIE B JaHHOM JIOKYMEHTE CTaaAuU
CHHTE€3a MOKHO IeperpyInmupoBaTh W/ HIN OMYCTUTb, YTOOBI ITOJNYYUTh APYTUE aHAJIOTH.

Cxema 9.
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Cnocobwvr npumenenus

CoenuHeHuss 1O HACTOSIIEMY ONMCAHUIO MOTYT MOJYJUPOBAaTb AKTUBHOCTb
aZICHO3MHOBBIX PELENTOpPOB, TakuxX kak peuentopel noaTunos A2A u A2B. CooTBeTCTBEHHO,
COEAMHEHUs, COJIM UM CTEPEOM30MEPDI, OMUCAHHBIE B TAHHOM JAOKYMEHTE, MOT'YT MIPUMEHSThCS
B croco0ax MHruOMpOBaHMS AEHO3MHOBBIX PELIENTOPOB (Hampumep, penentopoB A2A w/wian
A2B) nyTteMm npuBefeHUS B KOHTAKT JAHHOIO perenropa ¢ JOObIM OXHUM uiaH Oonee
COEAMHEHUSIMH, COJIIMH HJTH KOMITO3UIIMSIMU, OTTMCAHHBIMU B JAHHOM JTIOKYMEHTe. B HeKOTOpbhIX
BAPUAHTAX OCYINECTBJICHUS W300pETEHUs] COENAMHEHHs] MJIM COJM MOTYT TPUMEHATHCS B
crioco0ax MHrUOUPOBAHMS AKTUBHOCTH aJ€HO3WHOBOTO PELeNTOpa y WHIMBUAYYMa/NAIMEHTA,
HY KIAIOIIEerocss B MHTHOMPOBAHUH, MyTeM BBeneHHs! 3(P(HEKTUBHOTO KOJIWYECTBA COEINUHEHHS
WIA COJIM, ONUCAHHBIX B JAHHOM JOKYMEHTe. B HEKOTOphIX BapHaHTaX OCYLIECTBICHHUS
n300peTeHns] MOAYJIMPOBAHUE NPEACTABIsIET o000 MHrnOupoBaHne. B HEKOTOPBIX BapuaHTax
OCYIIECTBIIEHHUsI M300pPETeHUs] TPUBENECHHE B KOHTAKT MPOHCXOOUT in vivo. B HEKoTOphIxX
BapHUAHTAX OCYIIECTBJICHUS M300pEeTeHHe MPUBEACHNE B KOHTAKT OCYLIECTBISIFOT €X VIVo WM in
vitro.

OmnncaHHbBIE B TaHHOM JOKYMEHTE COEIMHEHHs WJIN COJIM MOTYT OBITh CEIEKTHBHBIMH.
ITon «CeneKTHBHBIMY IOAPA3yMEBAETCS, YTO COCAMHEHHE CBSI3bIBAETCS WJIM WHTHOHPYET
aJICHO3MHOBBIA perenTop ¢ Oojbineil ahPUHHOCTBIO WM aKTUBHOCTBIO, COOTBETCTBEHHO, IO
CPaBHEHHMIO, 110 MEHbBILEH Mepe, C OAHUM JPYTUM PelenTopoM, KuHa3oi u T. 1. CoenuHeHus 1o

HACTOSIIIEMY HM300PETEHHIO TakXKe MOryT OBITh [BOHHBIMH aHTaroHucramMu ( T. e.
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WHTHOUTOpPaMU) aJeHO3MHOBBIX PELENTOPOB, HAMPUMEP, AJACHO3UHOBBIX pelenTopoB A2A wu
A2B.

Jlpyroii acmeKkT HACTOALIEr0 ONMMCAHUS OTHOCUTCS K crioco0aMm JiedeHus: 3a0oJeBaHus
WIN PAacCTPONCTBA, CBSI3AHHOTO C aJ€HO3WHOBBIM PELIENITOPOM, Yy WHAMBUAyyMa (Hampumep,
MaIUeHTa) MyTeM BBEICHUs HHIAWBUAYYMY, HYKIAIOLEMYCsl B TAKOM JICUEHUH, TEPATIeBTHUECKH
5 PEeKTUBHOIO KOJMYECTBA WM JAO3bl OAHOrO MM 0ojee COCOMHEHWH IO HACTOSILIEMY
OMUCAHUIO WM ero (apMalueBTHYECKOW KOMMO3MLUHU. 3a0ojieBaHUE WM PacCTPOMCTBO,
CBSI3aHHOE C AJCHO3MHOBBIM PELENITOPOM, MOXKET BKIIOYaTh B cedsi yoboe 3aboneBaHue,
paccTpONCTBO MM MATOJIOTMYECKOE COCTOSIHHE, KOTOPOE MPSIMO WM KOCBEHHO CBS3aHO C
SKCIpEeCCHer WM  aKTUBHOCTBIO  QJEHO3WHOBBIM  PEIENnTOpPOM,  BKIIOYas  YPOBHU
CBEPX3KCIPECCUN H/HITH aHOMAJIBHOIN aKTHUBHOCTH.

CoenuHeHHs1 O HACTOALIEMY M300PETEHUIO TPUTOAHBI MpPU JIEYEHUU 3a00JIeBaHMH,
CBS3aHHBIX C AaKTUBHOCTBIO AQJI€HO3WHOBBIX PELENTOPOB, BKJOYAs, HAMpUMeEp, pakK,
BOCTIAJIUTENIbHBIE 3a00JIEBAHMS, CEPIAEYHO-COCYAMCThIC 3a00JIeBaHMs, HEHpOIereHepaTHBHbIE
3a0oneBaHmss, MMMYHOMOZIYJHMPYIOIINE paccTpoiicTBa, 3a00feBaHMs LEHTPAJbHOW HEPBHON
CUCTEeMBI U Tuaber.

OCHOBBIBasICb Ha HEOTHEMJIEMOH POJM aJ€HO3UHOBBIX PELENTOPOB, Hampumep, A2A,
A2B, BO MHOXECTBE MMMYHOCYIIPECCUBHBIX MEXaHH3MOB, pa3padoTKka WHTHOUTOPOB MOXKET
YCWINTh UMMYHHYIO CHCTEMY JUIsl TIOAABJIEHUS TMPOTPECCHPOBAHMS ONMyxojiu. WMHruOuTopsl
aJICHO3WHOBBIX PELENTOPOB MOXHO MPUMEHSATH AJIsl JICUEHUs, OTAEIbHO WJIM B COYETAHUH C
APYTMMH  BUIAMH  JIEYSHHs, paka MOYEBOrO My3bIps, paka Jerkux (Hampumep,
HeMmenkokyeToyHoro paka serkux (HMPJI), meracrazoB B nerkue), MenaHOMBbl (Hampumep,
METaCTaTUYeCKOM MEJaHOMBI), paka TIpyAHW, paka MIeHKd MaTKU, paka SUYHUKOB,
KOJIOPEKTAJIbHOTO PaKa, paka MOAXKEIyJOYHOU JKeJe3bl, paka MUIIEBOJA, PaKa MPOCTAThI, paka
MOYEK, paKa KOXH, PaKa UIUTOBUAHOM JKeJe3bl, PaKa MeYEHH, PaKka MAaTKH, paKa IOJIOBBI U IIEU U
MOYEYHO-KJIETOYHON KapiuHoMbl (Antonioli, L. et al., Nature Reviews Cancer, 2013, 13, 842-
857). Takxoce cm., https://globenewswire.com/news-release/2017/04/04/954192/0/en/Corvus-
Pharmaceuticals-Announces-Interim-Results-from-Ongoing-Phase-1-1b-Study-Demonstrating-
Safety-and-Clinical-Activity-of-Lead-Checkpoint-Inhibitor-CPI-444-in-Patients-with-
Adva.html; Cekic C. et al., ] Immunol, 2012, 188:198-205; Iannone, R. et al., Am. J. Cancer Res.
2014, 4:172-181 (uccnemoBaHMe MOKa3bIBaeT, 4To Onokana kak A2A, tak u CD73 ycunusaer
MPOTUBOOIYXOJIEBYI0 aKTUBHOCTh Tepamuu aHTH-CTLA-4 mAb Ha Momean MBIIIUHON
menanombel B16F10); Tannone, R. et al., Neoplasia, 2013, 15:1400-1410 u Beavis PA | et al,,
Proc Natl Acad Sci. CIITA, 2013, 110:14711-14716 (uccnenoBaHue MOKa3bIBaET, YTO OJIOKaIa
A2A u CD73 cHuKaeT MeTacTa3supOBaHUE B MOJEIM OMyXOJM MoJouHOM xkene3bl 4T1 c
BbICOKOHN skcrmpeccuert CD73). B HekOoTOphIX BapwaHTaxX OCYIIECTBICHHUS H300pETeHHs pak
pOCTaThl  NPENACTAaBJsAET COOOM  METAaCTaTHYeCKUH  KaCTPAaLMOHHO-PE3UCTEHTHBIA  pak
npencrarenbHOi jkese3bl (MCRPC). B HeKOTOPBIX BapuaHTaxX OCYIIECTBICHUS KOJIOPEKTAIbHBIN
pax mpencTaBisieT co0oit konmopekTaapHylo kapuuHomy (CRC).

B HekOTOpBIX BapuaHTax OCYILECTBJIEHUS] U300peTeHUs 3a001eBaHIe UIIH PAaCCTPOHCTBO
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NpeACTaBIsieT COOOM pak Jerkux (HampuMep, HEMEIKOKJIETOUHBIN PaK JIETKOro), MEJIaHOMY, PaK
NOJKETYAOYHOM JKeJe3bl, paK MOJIOUHOM JKeNe3bl, TNIOCKOKJIETOUHbIH paK TOJOBBI U LIEH, PaKk
IPOCTAThl, PaK MEYEHU, PAaK TOJICTOH KHUIUKH, PaK SHAOMETPUs, paK MOYEBOTO My3bIps, pak
KOXKH, pPaK MaTKH{, paK IIOYKH, paK >KeJyJKka WIM CapkoMy. B HEKOTOpbIX BapuaHTax
OCYLIECTBJICHHUsI N300pETeHUsI CapKOMa MPEACTABIsieT COOON OMyXxoib ACKHHA, IPO3JEBHIHYIO
CapkoMy, XOHApocapkomy, capkomy HOuHra, 3510Ka4ecTBEHHYI0 TI'€MaHI'MO3HIOTEINOMY,
3JIOKQYEeCTBEHHYI0 IIBAHHOMY, OCTEOCAPKOMY, aJbBEOJSIPHYIO MSTKOTKAHHYK CapKOMY,
aHrHMocapkoMy,  (QWIJIOMOHYO  KHCTOCApPKOMY,  BBIOYXAIOIIyK  JIepMaTtopudpocapkomy,
JIECMOHTHYIO OIyXOJIb, JeCMOTIAaCTUYECKYIO MEJTKOKPYTJIOKJIETOYHYEO OTyXOJIb,
SMUTETHOUAHYI0 CapKOMY, BHECKEJIETHYIO XOHIPOCAPKOMY, BHECKEJETHYIO OCTEOCapKOMY,
dbubpocapkomy, raCTPOMHTECTUHAJIbHYIO CTPOMAJIbHYIO OIyXOJTb (GIST),
reéMaHTHOTIEPHLIUTOMY, TEMaHTHOCAPKOMY, capkoMy Karmomu, 1efioMHocapKkoMy, JTUITOCAPKOMY,
muMpaHrHocapkoMy, JTUM(POCAPKOMY, 3JIOKAYECTBEHHYIO OIyXOJb NMepruepHUECKIX HEPBHBIX
obonouek (MPNST), weiipodubpocapkomy, padbaoMHOCapKOMy, CHHOBUAJIBHYIO CAPKOMY WJIH
HenuddepeHINPOBAHHYIO TUIEOMOPPHYIO CAPKOMY.

B HeKoTOpBIX BapHaHTaxX OCYLIECTBICHUs M300peTeHHs 3a00IeBaHNe WIH PacCTPOHCTBO
NPEACTaBIsieT COOOW ME30TeNHOMYy WM aApPEHOKApUMHOMY. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHUs] M300peTeHus: 3a0ojieBaHMe WM PACCTPOWMCTBO MPENCTABJSIeT  COOOM
Me30TenoMy. B HEKOTOphIX BapHaHTaX OCYLIECTBIIEHHS H300peTeHus, 3a00JeBaHHE WIIH
PacCTPOMCTBO MPENCTABIAET COOOH aAPEHOKAPLITHOMY .

MDSC (cympeccopHble KJIETKH MHUEJIOUIHOTO MPOUCXOXKIEHUS) MPEICTABIISIOT COOOM
T€TePOreHHYI0 TPYIIY UMMYHHBIX KJIETOK MHEJIOUIHOTO MPOUCXOKACHHs (CEMEHCTBO KIIETOK,
NPOMCXOJAIINUX U3 CTBOJOBBIX KJIETOK KOCTHOro Mosra). MDSC cuimbHO pacmpoCTpaHsATHCS B
NAaTOJOTHYECKUX CHUTYalMsX, TaKUX KaK XpPOHHUYECKHMEe HHQPEKIMH U pak, B pe3yJbTare
U3MeHeHHOro KposerBopeHus. MDSC oTian4aroTcsi OT APYruX THIIOB MHEJOUAHBIX KJIETOK, B
KOTOPBIX ~OHM  OOJNAAalOT CHJIBbHOH  HMMMYHOCYIPECCHMBHOM  aKTUBHOCTBIO, a  He
UMMYHOCTHUMYJIUPYIOLIMMH CBoOMcTBamMH. [lomoOHO npyrum muenouaHsiM kietkam, MDSC
B3aUMOJIEHCTBYIOT C APYTHMH THIIAMH MMMYHHBIX KIJIETOK, BKJIOYas T-KJIE€TKH, IEHIPUTHbIE
KJIETKH, Makpoaru ¥ eCTeCTBEHHbIE KJIETKU-KWILIEPhI, YTOOBl peryaupoBarh ux QyHkiuu. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHHs M300peTeH s COSIMHEHHS U T. [., OMUCAHHbIE B TaHHOM
IOKYMEHTE, MOKHO MPUMEHSTh B CIOCO0AX, OTHOCALIMXCS K PAKOBOH TKaHH (Hampumep,
OMyXoJisiM) C BbICOKOH wuHGuIbTpaimei MDSC, Bkirouas CONHUIHbIE OMYyXOJH C BBICOKUM
6a3anpHBIM ypoBHEM Makpodara n/nnm uamisTparnnu MDSC.

B HEKOTOpBIX BapMaHTaX OCYIIECTBJICHUS COEAMHEHHUS MO HACTOSIIEMY H300pPETEHHIO
MOTYT TPHUMEHATbCS JUIA JICUSHHS BOCHAJNEHHMs JIETKUX, BKJIOYas HWHIYLHUPOBAHHBIN
OneomuitHOM (PUOPO3 JIETKUX U MOBPEKISHUE, CB3aHHOE ¢ Ne(pULIUTOM aIeHO3UHAC3aMUHA3BI
(Baraldi, et al., Chem. Rev., 2008, 108, 238-263).

B HekoTOpBIX BapHaHTaX OCYIIECTBJICHUS COEOMHEHUS IO HACTOSIIEMY OIMHCAHUIO
MO>KHO NPUMEHSTH Ul JIEUEHHs] BOCIAJIHUTEIbHOrO 3a00JIeBaHuUs, TAKOTO KakK aJjiepruyecKue

peakuu (HampuMep, ajuIepruiecKue peakiuy, 3aBIUCHMbIE OT aJJeHO3MHOBOTO perentopa A2B)
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U JIPyTUX MMMYHHBIX PEaKIUil, 3aBHCUMBIX OT aJeHO3WHOBOIO perentopa. [lonosHUTEIbHbIE
BOCTIAJIUTENIbHBIE 3a00NI€BaHMsA, KOTOPbIE MOXHO JIEYUTh C IIOMOINBIO COENWHEHHWH I10
HACTOSIIEMY ONHCAHUIO, BKJIIOYAIOT PECIUPATOPHBbIE PACCTPONCTBA, CETICUC, pernepdy3noHHOe
NOBpEXIAEHNE U TPOMOO3.

B HekoTOpBIX BapHaHTaX OCYIIECTBIEHUS COEJUHEHUS I10 HACTOSIIEMY OIHCAHUIO
MOYKHO TIPUMEHSITh JUIS JICYEHUS CEPACYHO-COCYIUCTBIX 3a00IeBaHNMH, TAKUX KaK UIIEMHYECKas
Oonesnp cepaua (MH(ApPKT MHOKapAa, CTEHOKapAMs, CepAevYHas HEAOCTATOYHOCTD),
1epeOpoBacKyJsipHOe 3a00seBaHie (MHCYJIBT, TPAH3UTOPHAS UIIEMHYECKasl aTaka), 3a00ieBaHIe
nepupepuIecknx apTepuil U aTepoCKIepPO3 aOpPThl U aHEBPU3MA. ATEPOCKIEPO3 SIBJISETCS
OCHOBHBIM 3THOJIOTHYECKUM (PAKTOPOM MHOTHX THIIOB CEPACYHO-COCYIUCTBIX 3a00JIEBAHHA.
ATepockiepo3 HAaUMHAETCS B MTOIPOCTKOBOM BO3PACTE C JIMIUAHBIX MOJIOCOK, KOTOPHIE B 3pEJIOM
BO3PACTE MPOTPECCUPYIOT A0 OJISIIEK W, HAKOHEI, NMPUBOIAT K TPOMOOTHUECKUM SIBJICHUSIM,
KOTOpbI€ BBI3BIBAIOT 3aKYMOPKY COCYIAOB, YTO TMPHBOAWT K KJIWHUYECKH 3HAYHMOM
3a00/IeBa€MOCTH M CMEPTHOCTH. AHTAarOHHUCTBI aJE€HO3MHOBOro penenrtopa A2B wu
alleHO3MHOBOrO penentopa A2A MOryT ObITh NMPHUTOIHBI U MPENOTBPAINEHUs] OOpa3OBaHMUS
atepockiepornueckux Onsmek (Eisenstein, A. et al, J. Cell Physiol., 2015, 230(12), 2891-
2897).

B HEKOTOpBIX BapuaHTaX OCYINECTBJICHHS COCAMHEHHUS MO HACTOSIIEMY H300pETeHHIO
MOXKHO TPHUMEHATh Ul JIEYeHUS HApYIIEHUH JBUTATENIbHOW AaKTUBHOCTH, Je(HUIINTA,
BBI3BAHHOTO JiereHepauneil 7opaMIHHOM CHCTEMBbI MOJIOCATOro Tena; u Oone3Hu IlapkuHCOHA;
HEKOTOpBIX M3 MoTuBalMOHHBIX cuMmnToMmoB nenpeccun (Collins, L. E. et al. Pharmacol.
Biochem. Behav., 2012, 100, 498-505.).

B HekOoTOpBIX BapHaHTaX OCYIIECTBJIEHUS COEAMHEHUS IO HACTOSIIEMY OIMHCAHUIO
MOXXHO TPHUMEHATh I JiedeHus nuadeTa U CBA3aHHBIX C HHUM PAcCTPOMCTB, TaKUX Kak
MHCYJIMHOPE3UCTEHTHOCTh. Jlnaber Biusier Ha BbIpaOOTKY aAE€HO3MHA U HKCIPECCHIO
aneHo3nHOBbIX peuentopoB A2B (A2BR), xoropeie ctumynupytot Beipadotky IL-6 u CRP,
WHCYJIMHOPE3UCTEHTHOCTh M CBS3b MY ArpR OIHOHYKIIEOTHIHBIMU MOJUMOP(H3MaMU Fe€HOB
(ADORA2B SNP) u mapkepamu BocmajieHusi. [loBbllieHHass nepenada curHajos A2BR mpu
nuadere MOXKeT YaCTUYHO TMOBBINATh WHCYJUHOPE3UCTEHTHOCTh 3a CYET TIOBBILICHHUS
NPOBOCTIAIUTENbHBIX MeauatopoB. CenekruBHbie OnokaTopsl A2BR MOryT OBITE IPUTOAHBI IS
neuenus: uHcymHOpesucteHTHOCTH (Figler, R. A. et al. Diabetes, 2011, 60 (2), 669-679).

[TonmararoT, 4YTO COENWHEHHs], MpPEICTABIEHHbIE B JaHHOM JIOKyMeHTe (Hampumep,
coenunenusi ¢opmynbl (I) wnm mr0Oble WX BapUAHTBI OCYINECTBICHHUS, MOTYT 00JanaTh
YAOBJIETBOPUTETHHBIM (hapMaKoJIOTUIECKUM npodunemMm u MHOTO00EIIAI0 MU
OnodapMarieBTHIECKIMH CBOHCTBAMHU, TAKUMH KaK TOKCHKOJIOTWYECKHH mpoduib, MeTaboan3m
U (papMaKOKMHETUYECKHE CBONCTBA, PACTBOPHMOCTb M MPOHULIAeMOCTbh. CllelyeT MOHNMATh, 4TO
OTIpeNeNIeHHe COOTBETCTBYIOIIMX OHO(papMalieBTUIECKHX CBOWCTB HAXOOUTCS B Ipenenax
KOMITETEHIIUN CIIELUAINCTAa B JAHHOW OONAcTH, Hanpumep, ONpeneNeHne MUTOTOKCUYHOCTH B
KJIETKax WJIM HWHCUOMPOBAaHHME OINpPENEeJIeHHbIX MHIIEHEeH WIM KaHaJoOB MJIsi OIpeneseHus

l'IOTeHI_II/IaJ'IbHOI\/’I TOKCHYHOCTH.
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TepMuHBI «MHAMBHI) WUIH «HAIIUEHT», UCTOJIb3YEMbIE B3aMMO3aMEHSEMO, OTHOCITCSA K
1000My JKUBOTHOMY, BKJIFOYAsi MJIEKOMUTAIOIIUX, MPEAIOYTUTEIBHO MbIIIAM, KpPbICaM, APYTUM
IpBI3yHaM, KpOJIMKaM, cobakaM, KOTaM, CBHHbSIM, KPYITHOMY POraTOMy CKOTY, OBIIaM, JIOLIAsIM
WY TIpUMaTaM 1 Haubosee MpenrnouTUTEIbHO JIOISIM.

Ppaza «repaneBTHYECKH 3(PPEKTUBHOE KOJIUYECTBO» OTHOCUTCA K KOJHUYECTBY
AKTHBHOTO COEIUHEHUs] WK (papMaleBTHYEeCKOro areHTa, KOTOPOe BBI3bIBAET OMOJIOTHYECKHH
WIN MEOULUHCKHHA OTKJIMK B TKaHHW, CHUCTE€ME, >KMBOTHOM, WHJAWBHUIE WJIN YEJIOBEKe,
HEOOXOIMMBIN HCCIIeIOBATEINI0, BETEPUHAPY, Bpauy WU APYTOMY KIUHHULIUCTY.

ITpu UCHONB30BAHUN B JAHHOM JOKYMEHTE, TEPMUH «JIEUEHHE» OTHOCUTCS K OTHOMY
win OonbiieMy kosnndecTBy u3 (1) mHruOupoBanusi 3a00neBaHUs, Hanpumep, WHTHOMPOBAHUS
3a00NIeBaHMsI, MTATOJIOTHYECKOTO COCTOSIHUSL MIIH PACCTPOMCTBA Y UHAMBHIA, KOTOPBIA OLIyIIaeT
WIA JEMOHCTPHPYET NAaTOJIOTHI0 HWJIM CUMITOMATOJIOTHIO 3a00JIEBAaHUS, IaTOJOTHYECKOTO
COCTOSIHUSI MJIM PACCTpOiicTBa (T.€. MpEKpalleHne NaJbHEWIIEero Pa3BUTHUs MATOJOTHH /WA
cumnroMarosiorun), u (2) ocmabjenus 3a0ojieBaHUs, Harpumep, ocyiabieHus 3ab0JeBaHMsI,
MAaTOJIOTUYECKOTO COCTOSIHUSI WMJIM  PAacCTPOMCTBA y WHAMBHIA, KOTOPBIH OIIYINAET WM
IEMOHCTPHPYET MATOJIOTHIO WIH CHMITOMATOJIOTHIO 3a00JI€BaHMUs, TATOJIOTHIECKOTO COCTOSTHHS
WIH PacCTpOicTBa (T.e. 0OpaTHOE pa3BUTHE MATOJOTHH W/HJIA CHUMIITOMATOJIOTHH), TAKOTO KaK
YMEHBLICHNE TSDKECTH 3a00JI€BaHMUS.

B HEKOTOpBIX BapuaHTaX OCYINECTBJICHUS COCAMHEHHUS MO HACTOSIIEMY H300pETeHMIO
NPUTOAHBI U TPEAOTBPAIIECHUS HIIM CHIDKEHHUs] PUCKA Pa3BUTHA JIOOOro u3 3aboJieBaHMH,
YIOMSIHYTBIX B JaHHOM JOKYMEHTE, Hanpumep, TPeNOTBPAIIEHHsS WJIH CHIDKEHHS pPUCKA
pa3BuTHs 3a00JI€BaHUs, COCTOSHUSI WM PACCTPOMCTBA y CyOBEKTa, KOTOPBIH MOXXET OBITh
IpepachookeH K 3a00JI€BAHUI0, COCTOSHHIO MJIH PACCTPOMCTBY, HO €Ile He HUCIIBITHIBAET WU
HE IEMOHCTPHUPYET MaTOJIOTHIO MM CHMITOMATHUKY 3a00JIeBaHuUS.

Kombunupoeannvie mepanuu

1. Tepanuu UMMVHHBIX KOHTPOJBHBIX TOUEK

B HekoTOpBbIX BapHMaHTaX OCYIIECTBJIEHUS W300pETeHHs ABOHHBIE MHTUOUTOPBI A2A U
A2B, npenjioKeHHbIe B JTAHHOM JOKYMEHTE, MOKHO MCIOJb30BaTh B KOMOWHAIIUY C OTHUM U
Oojiee MHrHMOUTOPAMH WMMYHHON KOHTPOJIBHOW TOYKH IJisl JIEYSHHs] paka, KaK OMHCAHO B
JAHHOM JTIOKyMeHTe. B OIHOM BapuaHTe OCYIIECTBJIEHHS KOMOWHAIMIO C OOHUM WM Oojiee
WHTHOUTOpPAaMU UMMYHHOH KOHTPOJIbHOH TOYKH, KaK OMUCAHO B JAHHOM JOKYMEHTE, MOXKHO
UCTIONIB30BaTh [UIs1  JieueHust MenaHoMmbl. COeQWHEHHUs 1O JaHHOMY OINHCAHUED MOTYT
NPUMEHATBCS B KOMOWHALMM C ONHUM WM 0ojiee UHTHOUTOPAMH KOHTPOJBHOW TOUKH
UMMYHHOTO OTBeTa. MIITFOCTpaTHBHBIE PUMEPBI MHTHOUTOPOB UMMYHHBIX KOHTPOJIbHBIX TOUEK
BKJIIOYAIOT B ce€0s1 HHTUOUTOPBI, HATIPABJICHHBIE HA MOJIEKYJIbI HMMYHHBIX KOHTPOJIbHBIX TOYEK,
takue kak CD20, CD28, CD40, CD122, CD96, CD73, CD47, GITR, CSFIR, JAK, PI3K
nenbra, PI3K ramma, TAM, aprunaza, HPK1, CD137 (takxke u3BectHbiii kak 4-1BB), ICOS,
B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, TIGIT, PD-1, PD-L1 u PD-L2. B
HEKOTOPBIX BapHAHTaX OCYIIECTBJICHHS N300PETEHHSI MOJIEKYJIa UMMYHHOW KOHTPOJBHON TOUKH

npeacTaBisieT coOOH MOJIEKYJy, CTUMYJIMPYIOIIYI) KOHTPOJIBbHYIO TOUKY, BeIOpanHyio u3 CD27,
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CD28, CD40, ICOS, 0X40, GITR u CDI137. B HexkoTOpbIX BapuaHTax OCYLIECTBJICHMUS
n300peTeHNs] MOJIeKyJla MMMYHHOM KOHTPOJBHOH TOUKM NPEACTaBJsieT COOOH MOJeKyy,
MHTUOUPYIOLIYIO KOHTPOJIBHYIO TOUKY, BeiOpaHHyI0 u3 A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
IDO, KIR, LAG3, PD-1, TIM3, TIGIT u VISTA. B HekOTOpBIX BapHaHTaxX OCYILECTBJICHMUS
N300peTeHUs] COEMHEHHUs, MPEAJIOKEHHbIE B JAHHOM JOKYMEHTE, MOXKHO HCIIOJIb30BaTh B
KOMOMHAIIMK ¢ OXHUM Win Oonee areHtamu, BbIOpaHHbIMU U3 HHrnouTopoB KIR, nHrnburopos
TIGIT, uaruduropos LAIR1, uarn6uropos CD160, nuaruburopos 2B4 u uaruduropos TGFR-
Oera.

B HekoTOpbIX BapuaHTaX OCYINECTBJICHUS M300pPETeHUsl NBOIHBbIE MHTHOUTOPBI A2A U
A2B, npenyioKeHHbIe B JTAHHOM JOKYMEHTE, MOKHO MCIIOJIb30BaTh B KOMOMHALIMY C OTHUM HITH
OoJiee arOHUCTAMHU MOJIEKYJI UMMYHHOH KOHTPOJIbHOH Touku, Hanpumep, 0X40, CD27, 0X40,
GITR u CD137 (Takxe u3BecTHbIN Kak 4-1BB).

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS HW300PETEHUS] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOIH KOHTPOJIbHOM TOYKU TMpencTaBjsier codolt antureno antu-PD1, antureno antu-PD-
L1 wnmu antureno antu-CTLA-4.

B HEKOTOpBIX BapuaHTax OCYLIECTBICHUS HW300pPETEHUS HMHTHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJIbHOM TOYKM TpeactaBisier coboit wmarnOutop PD-1, Hampumep
MOHOKJIOHAJIbHOE aHTHTENIO aHTH-PD-1. B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHUS N300pEeTeHUs
MOHOKJIOHAJIbHOE aHTHTeNo aHTH-PD-1 mnpencraBnsier coboii HuBOayMad, mnemOponmnsymad
(Taxcke m3BecTHbI kak MK-3475), nypsanymab (Imfinzi®), muaunmuszymad, SHR-1210, PDR0OO1,
MGAO12, PDRO0O1, ABI22 wunmu AMP-224. B HeKOTOpbIX BapuUaHTaxX OCYLIECTBJIECHUS
n300peTeHNs] MOHOKJIOHaJIbHOE aHTUTeNno aHTu-PD-1 mpexncrasiser coboii HuBOomymMad wiu
nemOponuzymad. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs M300peTeHHs] aHTUTeNo aHTu-PD1
npezacrasisier codoit memMOponu3ymad. B HEKOTOpPBIX BapHaHTax OCYINECTBJICHHUS] H300peTEHHsI
antuteno antu-PD-1 npencrasiser coboit MGAO12. B HEKOTOPBIX BapHaHTaX OCYINECTBICHUS
u3obperenusi antuteno antu-PD1 mpencrasnsier coboit SHR-1210. JIpyroe mpoTHBOpaKoBOe
cpeacTBo(-a) BKIIIOYAET TEepareBTUYECKHe aHTUTeNa, Takue kak 4-1BB (Hampumep, ypenymad
Wi yromuiymao).

B HEKOTOpBIX BapuUaHTaxX OCYLIECTBJCHUS W300PETEHUS HMHTHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJIBHOM TOYKM mpexacraBisier coboii wuHrHOutop PD-L1, nHampumep
MOHOKJIOHAJIbHOE  aHTureno aHTu-PD-L1. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS
n300peTeHns MOHOKJIOHaJbHOe aHTHTeno aHTH-PD-L1 mpencrasmsier coboit BMS-935559,
MEDI4736, MPDL3280A (Takxe u3BecTHblll kak RG7446) nnmu MSB0010718C. B HekoTOphIX
BapHaHTaX  OCYLIECTBJICHUs HM300pETeHHWs] MOHOKJIOHAJIbHOE  aHTuTeNo  aHtu-PD-L1
npencrasisier codoit MPDL3280A unmu MEDI4736.

B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUS H300pPETEHUS] HMHTHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJIbHOH TOYKHM mpeactasisier codoii marubutop PD-1 u PD-L1, manpumep
MOHOKJIOHaJIbHOEe aHTUTeno aHTu-PD-1/PD-L1. B HekoTOpbIX BapuaHTax OCYILECTBICHMUS
n3o0perenus antu-PD-1/PD-L1 npencrasnser coboit MCLA-136.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHS M300pETEHHsI MHIMOUTOP MPeNCTaBIIsAeT COOOMH
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INCB086550.

B HeKkOTOpBIX BapHaHTax OCYIIECTBIEHHS N300pEeTEeHNs] HHTUOUTOP MPEACTaBIsieT cOO0i
MCLA-145.

B HekoTOpBIX BapuaHTax OCYIIECTBJIEHUS MHIMOUTOP MOJIEKYJIbI KOHTPOJIBHOM TOUYKU
UMMYHHOTO OTBeTa npencrasisier codort narnoutop CTLA-4, nanpumep, antureno k CTLA-4.
B HexkoTOpBIX BapuaHTax OCyLIeCTBJIeHHs n300pereHust antureno aHTu-CTLA-4 npencrasiser
coboit nnnnmumymad, rpemennmymad, AGEN1884 umu CP-675,206.

B HekoTOpBIX BapuaHTaX OCYLIECTBJCHUS MHIHOUTOP MOJIEKYJIbI KOHTPOJIbHOM TOUYKH
UMMYHHOTO OTBeTa mpencrasisier coboit marudurop LAG3, nanpumep, anrureno k LAG3. B
HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUs u300peTeHus antureno aHtu-LAG3 mnpencrasnser
coboii BMS-986016, LAGS525 nnmu INCAGN2385.

B HeKOTOpBIX BapuaHTaX OCYLIECTBICHUS MHIHOUTOP MOJIEKYJIbI KOHTPOJIbHOM TOUYKH
UMMYHHOT'O OTBeTa mpencrasisier codorr marudburop TIM3, nanpumep, antuteno k TIM3. B
HEKOTOPBIX BapUAHTAX OCYINECTBJICHUS H300peTeHns anTuTeno antu-1TIM3 npexncrasisier coboi
INCAGN2390, MBG453 unu TSR-022.

B HEKoTOpBIX BapHaHTax OCYLIECTBJICHUS H300pETEHUsT MOJIEKyJa HMHIHOUTOPA
UMMYHHOH KOHTPOJBHOM TO4YKM siBjsiercss mHruOutopom GITR, Hampumep, aHTHTENO aHTHU-
GITR. B HeKOTOpbIX BapHaHTax OCYLIECTBICHUs wu300perenuss antureno aHTU-GITR
npeacrasisier coboit TRXS518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323 nnu MEDI1873.

B HekoTOphIX BapHaHTax OCYLIECTBJICHUS M300pETEHHUs MOJIEKyJIa HMHIHOUTOPA
MMMYHHOI KOHTPOJIbHON TOYKH siBisieTcss aroHuctoM OX40, Hanmpumep, arOHUCTOM aHTUTENA
OX40 wmu crmuroro Genka OX40L. B HekoTOphIX BapuaHTax OCYINECTBICHUS H300peTeHMS
aatuteno aHtu-OX40 mpencrasmsier coboit  MEDIOS62, MOXR-0916, PF-04518600,
GSK3174998 wunu BMS-986178. B HEKOTOpBIX BapuaHTaX OCYIIECTBJIEHHsS H300peTeHHs
cnutbiii 0ennok OX40L npencrasnsier coboit MEDI6383.

B HekOTOpBIX BapuaHTaX OCYLIECTBJCHUS MHIHOUTOP MOJIEKYJIbI KOHTPOJIbHOM TOUYKH
UMMYHHOTO OTBeTa mpezacrasisier coboit muruoutop CD20, nmanpumep, antuteno k CD20. B
HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs H300pereHus antureno aHtu-CD20 mnpencrasnser
co0oit 0OuHyTY3yMab win putykcumad.

CoenuHeHHsI TO HACTOSALIEMY OINMCAHHIO MOTYT TIPUMEHATHCS B KOMOWHAIMH C
OoucrerpUUHBIMU aHTUTENAMH. B HEKOTOpBIX BapuaHTaX OCYINECTBJICHUS OIMH W3 JOMEHOB
oucneunpuyeckux antuten Hauenusaercss Ha PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3,
LAG3, CDI137, ICOS, CD3, onyxonecneuudpudeckue antureHel (Hampumep, CD70) wm
peuenrop TGFp.

B HekoTOpBIX BapuaHTax OCYILECTBIEHHS COEJUHEHHs IO HACTOSIIEMY OMNMCAaHUIO
MOXKHO TpPHUMEHSTh B KOMOHMHALMH C OAHMM WWiINM Oonee WHruOMTOpaMu MeTaboIMYecKux
depmenToB. B HEKOTOpPBIX  BapHaHTaX  OCYILIECTBIIEHUS  HM300pETE€HUsS  HHTUOUTOP
metabomuueckoro (epmenTta mnpencrasisier codoit mHruOutop IDO1, TDO wunm apruHasbl.
ITpumeps! narudutopos IDO1 Brirowarot smakanocrat, NLG919, BMS-986205, PF-06840003,
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I0M2983, RG-70099 u LY338196.

Kak nmpenycMoTpeHO 1o BceMy JOKYMEHTY, JOTIOHUTENbHbIE COEANHEHUS], HHTHOUTOPBI,
BEIECTBA U T. 1. MOTYT OBITh OOBEAMHEHBI C COCAMHEHHUEM IO HACTOSINEMY H300pETEeHHIO B
€IMHOM WUJIM HEeTIPEPBIBHOM JIeKapCTBEHHOH (hopMe, MM UX MOKHO BBOJUTH OJJHOBPEMEHHO HIIU
NIOCJIEIOBATENBHO B BUJIE OT/IENBHBIX JIEKAPCTBEHHBIX (HOPM.

II. Bune! Tepanuu paxa

Ha poct 1 BBDKMBaEMOCTb PAKOBBIX KJIETOK MOTYT BJIMSTh MHOIOYHCJIEHHbIE CUTHAJIbHBIE
nytd. Takum oOpaszoMm, 3((EeKTUBHBIM SIBISETCS OOBEIUHEHHE PAa3JIMYHbIX WHTHOMTOPOB
(bepMeHTOB/0OeIKOB/PELIENTOPOB, KOTOPbIE HM3MEHSFOT aKTHBHOCTb PA3JIMYHBIX MHINEHEH, IIs
JICYSHHs TAKUX IMATOJOTHYECKUX cocTosiHMi. HanenuBaHue Ha Oosee 4eM OIUH CHTHAJIbHBIN
nyTh (win 6ojiee YeM OAHY OUOJIOTHYECKYIO MOJIEKYJY, BOBJICUEHHYIO B JAHHBIA CUTHAJIbHBIN
NyTh) MOXET YMEHBIIATh BEPOSTHOCTb BO3ZHHUKHOBEHUS YCTOWYHBOCTH K JIEKAPCTBEHHOMY
CPEACTBY B KJIETOYHOH MOMYJISILUN W/ HJIN YMEHbLIATh TOKCUYHOCTD JICUSHHS.

CoenuHeHuUs 10 JTaHHOMY ONMHCAHUIO MOKHO HCIIOJIb30BaTh B KOMOWHALIMY C OHUM HITH
Oonee npyrux HMHrHOUTOPOB (HepMEHTOB/OEIKOB/PEeLeNnTOPOB WIH ONHOW WUiu Oojiee Tepamuii
IUI JIe4eHus1 3a00NeBaHM, TakuX Kak pak. [Ipumepn! 3a0oneBaHM W MOKa3aHWHA, KOTOPBIE
MOJKHO JIEYUTh C TOMOIIBI0 KOMOMHUPOBAHHOHN Tepamuy, BKIOYAIOT T€, KOTOPbIE OMMCAHBI B
TAHHOM JTOKYMEHTE.

CoenuHeHUs1 MO HACTOSIIEMY H300PETEHHIO MOKHO IPUMEHSATb B COUETAHWU C OTHHUM
win OoJiee OMOJHUTENbHBIMU (apMALEBTHUECKUMH areHTaMHd, TaKUMU Kak, Hampumep,
XUMHOTEPAIEBTUYECKHE  CPENCTBA,  MMMYHOOHKOJOTHMUECKHE  areHThl,  HUHTUOUTOpPHI
MeTa0OINUeCKUX (PEepMEHTOB, WHIHOMTOPBI XEMOKHMHOBBIX pPELENTOPOB W HMHIHOUTOPBI
docdarasel, a Takke TapreTHyro Tepanuio, Takyr kak Ber-Abl, Flt-3, EGFR, HER2, JAK, c-
MET, VEGFR, PDGFR, c-Kit, IGF-1R, RAF u unruburopst FAK xuna3el. Ogun unu Gonee
JOMOJHUTENBHBIX (hapMaLeBTHYECKUX areHTOB MOKHO BBOJIUTH NMAIEHTY OZHOBPEMEHHO WM
NOCJIEZIOBATENBHO.

Hanpumep, coenuHeHus], ONMMCaHHBIE B JAHHOM JAOKYMEHTE, MOTYT ObITb OOBEIUHEHBI C
OHUM WM OoJiee HHIMOUTOpPaMH CIEAYIOLUINX KHHA3 IS JICYSHHs paka U Opyrux 3aboieBaHuil
WM PacCTPOMCTB, onmucaHHbIX B naHHOM nokymente: Aktl, Akt2, Akt3, TGF-fR, PKA, PKG,
PKC, CaM-kxuHa3za, pochopunazakunaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3,
HER4, INS-R, IGF-1R, IR-R, PDGFaR, PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4,
flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3,
VEGFR/FIt2, Fit4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak,
SYK, FRK, JAK, ABL, ALK u B-Raf. Heorpannuusaroimue npumepbl HHTHOUTOPOB, KOTOPBIE
MOKHO KOMOWHHMPOBATb C COEJUHEHHMSMH I10 HACTOALIEMY ONMHCAHUIO JJISl JIEYEHUS paka |
Apyrux 3aboeBaHUl U PACcCTPOMCTB, OMUCAHHBIX B AAHHOM JOKYMEHTE, BKIIIOYAIOT B ce0s
unruourop FGFR (FGFR1, FGFR2, FGFR3 unu FGFR4, manpumep, INCB54828, INCB62079
u INCB63904), uarudurop JAK (JAK1 w/unmu JAK2, Hanpumep, pyKCOTUTUHUO, OapULIUTHHUO
wnu INCB39110), waruburop IDO (mampumep, smakamocrar, NLGO919 mmu BMS-986205),
unrudburop LSD1 (manpumep, INCB59872 u INCB60003), uaruourop TDO, uarudurtop PI3K-
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nenpra (Hanpumep, INCBS50797 u INCBS50465), wunruburop Pim, wunruburop CSFIR,
tuposuHkuHaszel TAM-penentopa (Tyro-3, Axl m Mer), MHrHOMTOpP THUCTOHAEALETHIIA3bI
(HDAC), Taxoii xak unruourop HDACS, unHruburop aHruoreHnesa, MHruOMTOp perentopa
UHTEpJielikuHa, OpOM M MHTHOMTOPBI 3KCTPAKOHLEBBIX UIEHOB ceMmelcTBa ( Hampumep,
UHrHOUTOpBI ToMeHoB Opoma miu uaruoutopsl BET, takne kak INCB54329 u INCB57643) u
AHTArOHUCT PeLeNnTopa aAeHO3MHA WM UX KOMOWHALINH.

ITpumepsl aHTHUTEN AJIST TPUMEHEHNSI B KOMOMHHMPOBAHHOHM Tepamyuy BKIFOYAIOT B ceOs,
HO HE OTPaHMYUBAIOTCS UMH, TpacTy3yMad (Hampumep, antu-HER?2), panubuzymad (Hanpumep,
antu-VEGF-A), OeBaumszymal (TOproBoe HaMMEHOBaHWE aBaCTUH, Hampumep, aHTu-VEGF,
nauutymymad (Hanpumep, aHTH-EGFR), wnerykcuma® (mampumep, antu-EGFR), putykcan
(artu-CD20) u anTHTeNa, HanpasyieHHble HA c-MET.

Onun wmm Oonee U3 CIEAYIOMINX areHTOB MOTYT OBITh HCIIOJIb30BAaHbI B COUYETAHHH C
COEAMHEHUSIMH TI0 HACTOSIIEMY OMHCAHUIO U MPEICTABJICHBI B KAYECTBE HEOTPAHUYHBAOLIETO
CTIHCKA: LUTOCTATHYECKUI areHT, LHCIUIATHH, NOKCOPYOHMLIMH, TaKCOTep, TAKCOJ, 3TOMO3MI,
UPUHOTEKAH, KaMIITOCTap, TOMOTEKAH, MAKJIUTAKCEN, TOIETAKCeN, TIOTHIIOHBL, TaMOKCH(DEH, 5-
dbTopypaumi, MeToTpekcat, Temo3onomua, uukinodpochamun, SCH 66336, R115777, L778,123,
BMS 214662, IRESSA™(repururn6), TARCEVA™ (spnorunut), anturena k EGFR, uaTpOH,
ara-C, agpuaMHUIMH, IIUTOKCAH, T€MIUTAOMH, YPAaIMJIOBBIM HIPUT, XJIOpMETHUH, upochamun,
mendanan, xyopaMOynmi, NUMOOPOMAaH, TPUITHIEHMENIAMUH, TPUITHIEHTHOPOCHOpaMUH,
Oycynb(haH, KapMYCTHH, JIOMYCTHH, CTPENTO30LMH, AakapOa3uH, (JIOKCYpHIuH, quTapabuH, 6-
MEpKanTonypuH, O-THoryaHuH, Quynapabur  ¢ocdar, OKCanUIUIATHH, JEHKOBUPHUH,
ELOXATIN™  (okcanuIuiaTHH), T[E€HTOCTATUH, BHUHOJNACTHUH, BUHKPUCTHH, BHUHJE3UH,
OJeOMHMLIMH, JAaKTUHOMHLIMH, NAyHOPYOWIMH, IOKCOPYOMLMH, SnupyOUIMH, uaapyOuIvH,
MHUTPAMHUIMH, JAe30KcHkopopmuumH, MutomuuuH-C, L-acnmaparunasa, tenunosun 17a-
STHHWIACTPAANON,  TUSTHICTHIOECTPOJ, TECTOCTEPOH, TMPEIHH30H,  (IIyOKCHMECTEPOH,
APOMOCTAHOJIOH  MPOIMHOHAT,  TECTOJAKTOH,  MErecTpojialerar,  MEeTHIPEIHH30JIO0H,
METHJITECTOCTEPOH, TPEAHHU30JIOH, TPHAMIUHOJOH, XJOPTPUAHHU3EH, THUAPOKCHUIIPOTECTEPOH,
AMHUDITIOTETUMHJ, O3CTPAMYCTHH, MEIPOKCHUIIPOTECTEPOH aleTar, Jennpoiun, GayTamun,
TopeMHu]eH, ro3epennH, KapOoIIaTHH, THAPOKCHMOYEBHHA, aAMCAaKpUH, NMPOKapOa3uH, MUTOTAH,
MUTOKCAHTPOH, JIEBAMH30JI, HABEJbOWH, AaHACTPA30JI, JIETPA30Jj, KameuuTaObwH, pejokcaduH,
nponokcadus, rexcamernnMenamus, asactur, HERCEPTIN™ (tpacrysymaG), BEXXAR™
(trosurymomab), VELCADE™ (Gopresomut), ZEVALIN™ (u6putymomab Tnykceran),
TRISENOX™ (tpuoxcun mbimeska), XELODA™ (xaneuutabun), sunopen6us, mopdumep,
ERBITUX™ (uerykcumaG), TmoTema, ansrperamuH, MendamaH, TpacTysymal, Jeposou,
¢dyneBecTpanT, sk3emectaH, upochomun, purykcumad, C225 (umerykcumald), Kammar
(amemty3ymab), kiodapabun, kiaanpuOuH, aUIUKOIOH, PUTYKCAH, CYHHUTHHUO, HAacaTUHUO,
tezauutabuH, Smll, ¢iynapabun, meHTOCTaTUH, TPUATIMH, AUIOKC, TPUMHIOKC, aMUAOKC, 3-AP
u MDL-101,731.

CoenuHeHHss 1O JAHHOMY OIMCAHUIO MOTYT JOIMOJHHUTEIbHO TPUMEHATHCS B

KOMOMHAIIMKU € JPYTHMH CHOCOOaMM JIeYeHUs paka, HaMpuMep XUMHOTEparuel, JydeBou
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Tepanuen, NPULIEJbHON Tepanuel OMyXOJIeH, BCIIOMOraTeIbHOM Tepanued, UMMyHOTepanuen
win xupyprueid. Ilpumepsl UMMyHOTEpanuu BKJIIOYAIOT B ce0sl JieYeHHE C HCIOIb30BAHUEM
uTokuHOB (Hampumep, uHtepdepons, GM-CSF (I'MKC®), G-CSF (I'KC®), IL-2 (MJ12)),
UMMYHOTepanuto ¢ ucnonb3oBaHueM CRS-207, npoTHBOpPakoBYHO BaKLUHY, MOHOKJIOHAJIBHOE
AHTUTENO, AJONTHBHBIN NepeHoc T-KJIEeTOK, arOHUCTBI TOJI-perentopos, aroHucTel STING,
OHKOJIUTUYECKYIO BHUPOTEPANUI0 U MMMYHOMOAYJIUPYIOIIHE MAajble MOJEKYJbl, B TOM YHCIIE
tanupomun win uHruourop JAK1/2, m tomy mnomobHoe. CoenuHEHHs MOKHO BBOAMTBH B
KOMOMHAIIMM C ONHUM WU OoJiee MPOTHBOPAKOBBIX JIEKAPCTBEHHBIX CPENCTB, TAKUX Kak
XUMHOTEPAeBTUYECKHE Mpenapathl. [IpuMepbl XUMHOTEPANIEBTHUECKUX MPENapaToB BKIFOYAIOT
B cebst 000l W3 clenyromero: adapeyuke, anbIeciedKuH, ajeMTy3ymad, aJuTPeTHHOUH,
AJJIONYPUHOJ, aNTPETAMHH, aHACTPO30JI, TPEXOKUCh MBIIIbSIKA, acClaparnHasa, a3alUuTHIWH,
Oesanmsymald, OGekcaporeH, OapuuuTuHuO, OaeomunmH, OopTesomud, Goprezomud, Oycyibdhan
BHYTPUBEHHO, Oycysb(haH MepopaibHO, KaJyCTePOH, KareluuTadnH, KapOOIUIaTHH, KapMYCTHH,
LETyKCUMad, XJopaMOyIWMJ, UWCIUIATHH, KiIagpuOuH, Kiodapabun, mukiodocdammun,
nurapaOuH, nakapOa3wH, NAaKTHHOMHULWH, AAJbTENApUH HATPUs, NAYHOPYOHWIMH, IEeUUTaOuH,
NEHWICHKUH, JCeHWICHKUH JUQTUTOKC, JEKCPa3OKCaH, JOLETaKceN, IOKCOPYOHWIIUH,
IPOMOCTAHOJIOHA TPOMHOHAT, 3KyIU3yMad, snupyOULIUH, SpIOTUHHUO, SCTPAMYCTHH, 3TONO3HUAA
docdart, sTonoszun, sxcemectaH, peHTaHWIA IUTPAT, Guiarpactum, GIokCypunuH, ¢paynapaduH,
dropypauwi, ¢ynsecTpant, reuHUTHO, reMIUTa0UH, reMTy3ymMad O30TaMHULIMH, ro3epesnHa
areraT, THCTpPENIMHA aleTar, HOpUTyMoMad THyKceTaH, unapyouuuH udocdamun, nMaruHuOa
Me3wnaT, HuHTeppepoH anbda-2a, HPUHOTEKAH, JANATHMHUOA [AWTO3WJIAT, JIEHAJIUJAOMHU,
JETPO30J, JIEHKOBOPMH, JIEMNpoNuaa auerar, JIeBaMH30J, JIOMYCTHH, MEXJIOPETaMHH,
MerecTpojia auerar, MejdanaH, MEpKaNnTONypHUH, METOTPEKCaT, MeTOKcajeH, MUTOMHLUH C,
MHTOTaH, MUTOKCAHTPOH, HAHAPOJIOHA (PeHUINPOIHOHAT, HenapabuH, Hodperymomad, onanapuo,
OKCAJMIUIATHH, TAKJIUTaKCel, MaMUAPOHAT, MAaHUTyMyMaOd, Maracmaprasa, MIrQUIrpacTuM,
neMeTpeKkcel] AUHATPHsI, MEeHTOCTATHH, MUMOOPOMAaH, MJIMKAMMIUH, NMPOKapOa3HH, XUHAKPUH,
pacOypukaza, puTykcumad, pPYKCOJUTHHHO, pyKanapud, CTPenTO30LMH, TaMOKCH(EH,
TEMO30JIOMHUJI, TEHUIO3HJ, TECTOJAKTOH, TAJIUAOMHUJ, THOTYaHWH, THOTEMNA, TOMOTEKAH,
topemuer, TosuTymomad, TpacTysymad, TPETHHOWH, ypalui MyCTapid, BajpyOULIUH,
BUHOJIACTHH, BUHKPUCTHH, BUHOPEJIOWH, BOPUHOCTAT, HUpanapuO, Beaunapud, tajazonapud, u
30JI€APOHAT.

JIONOJTHHUTENbHBIE MPUMEPBl XUMHUOTEPANEBTHUECKUX CPEICTB BKIIOYAIOT HHTHOUTOPBI
npoTeocoM (Hampumep, OopTe30Mub), TATHMIOMUA, PEBIMMUI U areHThl, nospexaaromue JTHK,
Takue Kak MendanaH, JOKCOpyOuIuH, nukiopochaMua, BUHKPUCTHH, STOMO3UA, KAPMYCTHH U
TOMY TIO100HOE.

ITpumeps! narnOuTopos Ber-Abl Brimouaror B cebst umatunnd mesmnat (GLEEVAC™),
HWIOTHHUO, na3aTUHUO, O003yTHHUO W MOHATHHUO W (apMAleBTHUYECKH MPUEMIIEMbIE COJIH.
Jpyrue mpumepsl MOAXONAIIUX WHIHOMTOpPOB Bcer-Abl BrmouaroT B cebs COenUHEHHS] U HUX
(dapmMareBTHUECKH PUEMIIEMbIE COJIM POOB U BUIIOB, PacKpbIThiX B mateHTe CIIIA Ne 5521184,
WO 04/005281 u 3asiBka CIITA Ne 60/578491.



85

IIpumep mnoxgxomsimux wuHruOutopos Flt-3  Bkmowaror B cebd MUIOCTaypuH,
JaecTaypTHHUO, nMHU(pAHUO, CYHUTHMHHUO, CYHUTHHHO, Manear, copadeHHO, KBU3aAPTUHHO,
KpeHonaHuO, mnakputuHuO, TaHayTHHMO, PLX3397 m ASP2215 u ux dapmaneBTudecKu
npuemsieMele conu. Jpyroit npumep noaxonamux uHruoutopos Flt-3 Bkirouaer coenuHeHus u
ux (papMareBTUYECKH npuemiemMble cony, packpeiTeie B WO 03/037347, WO 03/099771 u WO
04/046120.

ITpumep mnoaxomsamumx wunHruOutopoB RAF Bruowaer mabpadenud, copadenud wu
BemypadeHuO, a Takxke ux papmaneBTHYeCKH nprueMieMble cosu. JIpyroit npumep NOAXOIAIINX
uHruoutopoB RAF BkjIOUaer coeanHeHUs M MX (DapMaLeBTUYECKU MPUEMIIEMbIE COJIH, Kak
orucano B WO 00/09495 u WO 05/028444.

[Mpumep mopxonsmumx uHruOutopoB FAK Bkmrouaer B cebs VS-4718, VS-5095, VS-
6062, VS-6063, BI853520 u GSK2256098, u ux (hapmaLeBTHUECKH MTpUeMiIeMble coiu. J{pyroii
npuMep noxxoasmux HHruoutopos FAK BkiIrO4aeT coenuHeHHs W HX (apMaleBTHYECKH
npuemieMbie cojii, kak omucano B WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595 u WO 01/014402

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHUS H300pPETEHUs] COENMHEHHs [0 ITaHHOMY
ONHCAHHUIO MOTYT NPHUMEHATh B KOMOMHAIIMM C OJHUM MM Oojiee APYrMMH HHTHOUTOpPaMHU
KHMHA3bl, BKJIIOYAs MMATUHHO, OCOOCHHO Ui JICYEHUS NMAIUEHTOB, YCTOHYMBBIX K MMATHHHOY
WM IPYTUMU UHTHOUTOPAMH KUHA3bI.

B HekOoTOpBIX BapHaHTax OCYILIECTBICHHUsS H300pPETEHUs] COENUHEHHs IO ITaHHOMY
OIMHCAHMIO MOTYT HCIIOJNB30BAaThCSI B KOMOMHALMM ¢ XMMUOTEPANIEBTUUYECKUM CPEICTBOM IPU
JEYEeHUH paka M MOXeT YJY4YIIMTh OTBET HA JIeYEHHE [0 CPAaBHEHHIO C OTBETOM Ha
XUMHOTEPAIEeBTUYECKUH areHT OTAENbHO, Oe3 YyCHUJIeHHs ero ToKcuueckux s¢dekro. B
HEKOTOPbIX BApPHAHTAaX OCYINECTBJICHUS HM300pETEHHs] COEAMHEHUS 10 JAHHOMY OIHCAHMUIO
MOT'YT HUCIIOJIb30BATHCS] B KOMOMHAIINY C XMMUOTEPAIIEBTHUECKIM CPEACTBOM, MPEJIOKEHHBIM B
JaHHOM JOKyMeHTe. Hampumep, HonojgHUTE bHbIe (apMalleBTUYECKHE areHThl, UCTIOIb3yeMbIe
NP JICYEHUH MHO)KECTBEHHON MHEJIOMBI, MOTYT BKJIIOUATh B celst, O3 orpaHnyeHus, Mendaas,
mendanan miroc npeaHu3oH [MP], mokcopyOuiuH, nekcaMeTa3oH U Benkeln (Oopte3omud).
Jlpyrue NOTMOJHHUTEIbHbIE AreHThI, HCIIOJB3yEeMble MPU JICYCHUH MHOKECTBEHHOW MHEJIOMBI,
BKJIFOUarOT B ce0st Ber-Abl, Flt-3, RAF u uaruburoper kuna3el FAK. B HEKoTOpbIX BapuaHTax
OCYIIECTBIIEHHsSI M300PETeHHsI areHT NPEACTaBIsIeT COOON AJKWIMPYIOIIMH areHT, MHIHOUTOP
NPOTEACOMBI, KOPTUKOCTEPOU MJIM UMMYHOMOYJIUPYIOIIHNH areHT. [IpuMepsl ankuinpyromero
areHta BKMo4aroT B cedsa uumknopochamun (CY), mendpanan (MEL) u Oenmamyctun. B
HEKOTOPBIX BApHUAHTAX OCYINECTBJICHUS H300pETEeHHs] WHTHOUTOpP MpPOTEACOM IMPENCTABISIET
coboii kappumomud. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS M300pETEHHsT KOPTUKOCTEPOUS
npeacrasisier coboit nmekcamerasoH (DEX). B HekoTOpbIX BapuaHTax OCYIIECTBIICHHS
UMMYHOMOIYJUPYIOIIUN areHT npenctasisier codoit neHanmuaomun (LEN) unn nomammmomun
(POM). AnnutuBHbIE N cCUHEpreTHdeckue 3P EKThI SBISIOTCS KeNaTeIbHbIMU Pe3yJIbTaTaMU
koMOuHanmu uHruouropa PI3K no HacrosimemMy onucaHuio ¢ JOMOJHUTENBHBIM ar€HTOM.

B HEKOTOPBIX BapUaHTaX OCYHICCTBJICHUA I/1306peTeHI/I$I COCAUHCHU II0 MOAaHHOMY
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OIHCAHMIO MOTYT NPUMEHSTHCS B KoMOnHaumu ¢ naruouropom JAK mmm PI3KS .

ATreHTBl MOTYT ObITh KOMOWHHUPOBAHBI C HACTOSIIUM COEIMHEHHEM B €IMHUYHOW WU
HETIPEPbIBHON JO3MPOBAHHOW (OpME, WM areHTbl MOTYT BBOAMTHCS OJHOBPEMEHHO WIIH
NIOCJIEIOBATENBHO B BUJIE OT/IENIBbHBIX IO3UPOBAHHBIX (POPM.

CoenuHeHUs O JAHHOMY OIMMCAHHMIO MOKHO HCIIOJIb30BAaTh B KOMOMHALIMM C OTHUM WJIH
Oonee npyrux MHrUOMTOPOB WM OAHOI Wik Oosyee Tepanuii Auis jtedeHust nHpexmii. [Ipumepst
uH(pekuil BKIIOYAOT B ce0sl BUPYCHbIe MH(peKInH, OakrepuanbHble MH(EKUUH, TpUOKOBbIE
UH(EKINH WK TTapa3uTapHble HHOEKLIHUH.

B HekOTOpBIX BapHaHTax OCYLIECTBIEHHsS HM300pETeHHs KOPTUKOCTEPOWJ, TaKOW Kak
JIEKCaMeTa30H, BBOIST MAIMEHTY B KOMOHMHALMK C COEAMHEHHSIMU IO HACTOALIEMY
n300pEeTEeHHIO, I/Ie IEKCAMETA30H BBOIST MEPHOANIECKH, & HE HETPEPhIBHO.

Coenunenust popmyisl (I) umu moboli w3 Gopmys, MpeacTaBieHHBIX B HACTOSIIEM
IOKYMEHTE, COeIMHEHHE, YKa3aHHOe B JIOOOM M3 MyHKTOB (POPMYJIbI H300pETEHUSI U OMMUCAHHOE
B HACTOSIIEM JOKYMEHTE, WJIH €ro COJM MOXXHO KOMOWHHUPOBATH C OPYTUM HMMYHOT€HHBIM
areHTOM, TAaKUM KakK pakKoBble KJIETKHM, OUMWINEHHBIE OMNyXOJIEBbIE AHTUTEHBbI (BKIJIIOYAS
PEeKOMOMHAHTHBIE O€NKH, MEeNTUABl W MOJEKYJbl YIJIEBOAOB), KJIETKH, a TakKKe KIETKH,
TPaHC(UIMPOBAHHbIE  TI'€HAMH, KOOUPYIOIIUMH  HMMYHOCTHMYJHUPYIOIIHE  IIUTOKHUHBL
Heorpannuuparomie npuMepsl IPOTUBOONYXOJEBBIX BAKLWH, KOTOPbIE MOYKHO HCITOJIB30BATb,
BKJIFOYAIOT B C€0sl MENnTUAbI AaHTUI€HOB MENAHOMBI, Takhe Kak renTtunasl gplO00, aHTUreHOB
MAGE, Trp-2, MARTI w/unu THpO3UHA3BI, UIIH OIYXOJIEBbIE KJIETKH, TPAHC(HULIUPOBAHHBIE TaK,
410 3KcnpeccupyroT uutokud GM-CSF.

Coenunenust popmynsl (I) umu ar060k U3 GopmyIn, ONMUCAHHBIX B JAHHOM JIOKYMEHTE,
COeIMHEeHHUEe, YKa3aHHOe B JIOOOM U3 MyHKTOB (pOPMyJibl M300pETeHUs] U OMUCAHHOE B JAHHOM
JIOKYMEHTE, WJIH MX COJHM MOTIYT NPUMEHSTbCS B COUETAHWU CO CXEMOW BaKIMHALUM JJIs
JedeHus: paka. B HEKOTOpBIX BapHaHTax OCYINECTBICHUS H300pETEHMs OIMyXOJIEBbIE KIETKH

TpaHchekTupoBaHbl Tak, uTo skcrnpeccupyror [MKC®. B  HekOTOpbIX BapHaHTax

>
OCYIIECTBIIEHHUs] HM300PETeHUs] OMyXOJIEBbIe BAKLMHBI BKJIIOYAIOT OEJNKH OT BHPYCOB,
BOBJICYEHHBIX B PaK YEJIOBEKAa, TAKMX KaK BUPYChbl mammwuioMbl 4enoseka (BITY), Bupychl
renatuta (HBV u HCV) u Bupyc repnecnoit capkomer Kanomm (KHSV). B HekoTopsix
BAPUAHTAX OCYIIECTBJICHUS HM300PETEHHsI COEAMHEHUs IO IaHHOMY H300pPETeHUI0 MOKHO
UCTIONB30BaTh B KOMOWHALMU C OMyXOJIECTEM(PUIECKIM AHTHIE€HOM, TaKMM Kak Oesku
TEIUIOBOTO WIOKA, BBbIAEJIEHHBbIE M3 CaMOH ONyXOJeBOH TKaHU. B HEKOTOpPBIX BapHaHTax
OCYyIIECTBIIEHHs N300peTeHus, coennHeHust popmynsl (1) nmm nrodoit u3 Gopmys, onucaHHBIX B
JAaHHOM JOKYMEHTE, COCOMHEHHE, YKa3aHHOE B JIIOOOM M3 MYHKTOB (HOpMyJbl H300peTeHHs U
OMHCAaHHOE B JIAHHOM JOKYMEHTE, HJIH UX COJIM MOTYT ObITh OOBEAMHEHBI C MMMYyHH3aLHeH
IEHIPUTHBIX KJIETOK Uil aKTUBALIMU MOIIHBIX IIPOTUBOOITYXOJIEBBIX OTBETOB.

CoenuHeHHss 1O JAHHOMY OINUCAHMIO MOXHO TIPUMEHSATh B KOMOMHALMU C
OucrenpUyuecKUMH MaKpPOLMKIMYECKUMH TENTHIAMH, KOTOpble HaleneHbl Ha 3(dexTopHbIe
KJIETKH K OIyXOJIEBBIM KJIETKaM, 3Kcrpeccupyromue peuenrop Fe-ampdpa mmu Fe-ramma.

CoenvHeHHsT 1O  HACTOSIIEMYy  H300pETEeHHIO  TaKkKe  MOXHO  KOMOMHHUPOBAaTH  C
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MaKpOLMKINIECKUMH MEeNTUIAMH, KOTOpbIE aKTHUBHUPYIOT UMMYHHBIH OTBET XO35IUHA.

B HEKOTOpBIX JpyruxX BapUaHTaxX OCYLIECTBJICHHS KOMOHMHALMM COEIUHEHUH o
HACTOSIIEMY OMHCAHUIO C IPYTUMH TEPArieBTUUECKUMH areHTaMH MOKHO BBOJIUTb MALUEHTY 10,
BO BpeMsl W/WJIM TOCJE TPAHCIUIAHTALUH KOCTHOTO MO3Ta MM TPAHCIUIAHTALMH CTBOJIOBBIX
kiaerok. CoenuHeHHMs TO JaHHOMY ONHCAHHIO MOXKHO TPHMEHATh B COYETAHUU C
TPAHCIUIAHTATOM KOCTHOI'O MO3Ta JUIsl JIEYEHHUsS] pa3sHOOOPa3HBIX OMyXOJeH reMaTornodTHYECKOMH
HPUPOJIBL.

Coenunenust popmyinet (I) wim mo6oi U3 GopMyIi, OMUCAHHBIX B TAHHOM JOKYMEHTE,
COeNMHEeHHEe, YKa3aHHOEe B JIFOOOM U3 MYyHKTOB (POpMYyJibl M300pETEeH s U OMHCAHHOE B JaHHOM
IOKYMEHTE, WM MX COJIM MOTYT MPHUMEHSATHCS B KOMOWHAILMU C BaKLHHAMH, CTHMYJHPOBATH
UMMYHHbBIH OTBET Ha MATOr€HbI, TOKCUHBI U COOCTBEHHbIE aHTUIeHbI. [IprMephl MATOreHOB, IS
KOTOPBIX TaKOW TeparneBTHYECKHUN TMOAXOA MOKET ObITh OCOOEHHO MPHUIOAHBIM, BKJIOYAIOT B
ce0st maToreHsl, AJisl KOTOPbIX HA JAHHBIM MOMEHT HeT 3()(heKTHBHOM BaKLMHBI, UM MaTOTEHBI,
111 KOTOPBIX TPAAMULHOHHO MPHUHATHIE BAKLIUHBI HE SBJISIOTCS MOJTHOCTHIO 3 dekTiHBHbIMU. OHU
BKJIIOYAIOT B ceOsi, HO He orpanuuuBasice nmu, BHUY, rematutr (A, B u C), rpumnm, reprmec,
JSIMOJTUEO, MAJISIPUIO, JISUIIIMAHHIO, 30JI0THCTBIN CTAQUIOKOKK, CAHETHOWHYIO MaJIO4KY.

Bupycsl, Bbi3biBatoIne HHYEKLUH, KOTOPbIE MOKHO JIEYUTh C TOMOIIBI CIOCOOOB MO
JaHHOMY OITHUCAHUIO, BKJIFOUAIOT B ce0si, HO HE OrPaHUYMBASCH NMH, MAMHUIOMABHPYC YEIOBEKa,
BUpYC rpumnmna, Bupycel remaruta A, B, C wimn D, ageHoBHpYC, MOKCBHPYC, BUPYC MPOCTOrO
repreca, LUTOMEraJOBUPYC YeJIOBEKa, BUPYC TSKEJIOr0 OCTPOro PECIHUPATOPHOTO CHHAPOMA,
BUpyc D00ia, BUpyC KopH, BUpyc repneca (Harnpumep, VZV, HSV-1, HAV-6, HSV-II u CMV,
Bupyc OmureliHa-bapp), ¢uasusupycs, ECHO-Bupyc, punosupyc, Bupyc Kokcaxuy,
KOPOHABHPYC, PECIUPATOPHO-CUHLUTHAIBHBI BUPYC, BHPYC OSIHAEMUYECKOrO MAapOTHUTA,
pOTaBUPYC, BUPYC KOpPH, BUPYC KPAaCHYXH, NapBOBUPYC, BUPYC KOpoBbel ocmbl, Bupyc HTLV,
BUPYC JIEHTre, BUPYC MAMUIOMbI, BUPYC MOJUTFOCKOB, BUPYC NMOJMOMMENNTA, BUPYC OEIIEeHCTBa,
Bupyc JC u Bupyc apOboBupycHOro sHuedanuTa.

[TatoreHHbie GaKTEpUH, BbI3BIBAOLINE MHPEKIHH, KOTOPbIE MOXKHO JIEYHTh C MOMOLIBIO
Croco0O0B M0 TaHHOMY OIMHCAHHIO, BKIOUYAIOT B ¢e0si, HO HE OTPaHUYMBASICh UMM, XJIAMUIMIO,
PHUKKETCHO3HbIE OaKkTepuu, MHUKOOAKTEpUH, CTAPUIOKOKKH, CTPENTOKOKKH, ITHEBMOKOKKH,
MEHUHIOKOKKHM M KOHOKOKKH, KJIeOCHe/Ty, TPOTeyC, CeppaTHIO, MCEBAOMOHAIbI, JErHOHEITY,
OuQTEPUIO, CAIbMOHEIUTY, Oalvuibl, OAKTepPUH, BBI3BIBAIOIIUE XOJIEPY, CTOJNOHSK, OOTYIH3M,
CUOMPCKYIO SI3BY, UyMY, JISITOCTIHPO3 U Oosie3Hb Jlaiima.

[TatoreHHble rpuObl, BBI3bIBAKOILINE UH(PEKLUH, KOTOPbIE MOXKHO JIEYUTh C TOMOLIBIO
crocobOB MO JAaHHOMY OIMMCAHUWIO, BKJIIOYAIOT B ce0si, HO He orpaHuumBasick umu, Candida
(albicans, krusei, glabrata, tropicalis u T. 1.), Cryptococcus neoformans, Aspergillus (fumigatus,
niger u T. 1.), pon Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasma capsulatum.
ITaToreHHble TapasuThl, BBI3BIBAIOIINE WH(EKINH, KOTOPbIE MOXKHO JIYUTb C MOMOLIBIO
crnoco00B MO AaHHOMY ONMCAHMUIO, BKJIIOYAIOT B cels, HO He orpaHM4MBasich MMu, Entamoeba

histolytica, Balantidium coli, Naegleriafowleri, Buner Acanthamoeba, Giardia lambia, BuABI
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Cryptosporidium, Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma
brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi u Nippostrongylus
brasiliensis.

CnocoObr  Ge3omacHoro u  3((QexTUBHOrO BBeOEHUs OOJBIIMHCTBA U3  OTHX
XUMUOTEPATIeBTUUECKIX ar€HTOB M3BECTHBI CHIELMANNCTAM B TaHHOI oOnactu TexHuku. Kpome
TOrO, UX BBEJCHHE OINMCAHO B CTaHIAPTHOI jureparype. Hampumep, BBemeHHE MHOTHX W3
XUMHOTeparneBTudeckux areHToB onucaHo B "Physicians' Desk Reference" (PDR, nampumep,
uznanue 1996, Medical Economics Company, MounTseiii, Hpto-/[>kepcu), onucanue KOTOPOTo
BKJIFOYEHO B JAHHBIH JOKYMEHT IMOCPEICTBOM CCBUIKM, KaK €Cii Obl OHO OBLIO H3JIOXKEHO
TIOJTHOCTBIO.

Dapmayesmuyeckue cocmasyl i 1eKAPCMEeHHvle Popmol

Korma coenuHeHHs 1O NaHHOMY OINMCAHHUIO HCIOJB3YIOTCS Kak (papmarieBTUYeCKHe
npernaparbl, UX MOXKHO BBOOHUTb B (hopMe (papMaleBTHYECKUX KOMIO3ULMNA. DTH KOMIIO3ULIMU
MOJKHO TIOJIyYUTh MPH TIOMOLIH CIIOCOOOB, XOPOIIO U3BECTHBIX B 00JacTH (hapMaLnu, U MOXKHO
BBOJIUTH PA3JIMYHBIMHU CIIOCOOAMHU B 3aBUCHMOCTH OT TOTO, *KEJIATEJIbHO MECTHOE WJIM CHCTEMHOE
JeYeHne, U OT OOJaCTH, MOABEpPraeMol JieueHHI0. BBeneHne MokeT ObITh MECTHBIM (B TOM
YHClie TPAHCAEPMANIbHOE, 3MHIEPMAlbHOE, 4Yepe3 IJla3 U B CIHU3UCThIE OOOJOYKH, BKIFOUAs
MHTPAHA3AJIbHYIO, BATHHAJBHYIO U PEKTAJIBHYIO TOCTABKY), MyJIbMOHAIBHBIM (Hanpumep, myTem
UHTAALANA WM UHCY(QQIIALMN TOPOIIKOB WM  a3pO30Jiel, B YaCTHOCTH C ITOMOLIBIO
pacmbUINTENs,  WHTpPATpaxeajbHbIM  HJIM  WHTPAHA3AJbHBIM),  MEPOPAJBbHBIM  WJIH
napeHTepaibHbIM. [lapeHTepanbHOe BBEJCHHE BKJIIOYAET BHYTPUBEHHOE, BHYTPUAPTEPHAIBHOE,
NOAKOXKHOE, BHYTPHOPIOIIMHHOE BHYTPUMBIIIEYHOE BBENCHHE WM MHBEKIHIO WM UH)Y3UIO,
WIN BHYTPUYEPENIHOE, HANpHMep HHTPATEKaJbHOE WM BHYTPUIKEIYJOYKOBOE BBEICHHE.
ITapeHTepanbHOE BBEACHHE MOXKET OCYLIECTBIIATHCA B BHIE €IUHHYHON OONFOCHOHM O3Bl WIIH,
HarpuMep, HeTPEePbIBHO C TIOMOIIBIO Nepdy3MOHHOTO Hacoca. PapMareBTUIeCKHe KOMIO3ULIMH
U COCTaBbI JJisi MECTHOTO MPUMEHEHHsI MOTYT BKJIIOYaTh B ceOsi TpaHCIEpMasbHbIE TUIACTBIPH,
Ma3H, JIOChOHBI, KpeMma, Tejd, KarUulk, CYIIO3UTOPHHU, CIpPeH, JKUIAKOCTH U TOPOLIKH.
HeoOxomuMmbIMM WM KeNaTeNbHBIME ~ MOTYT  ObITb  TPAAULUOHHBIE  MPHHSTHIE
(papmaLieBTHYECKHE HOCUTEIH, BOJHbIE, MOPOLIKOBbIE WM MACJSHbIe OCHOBBI, 3aryCTUTENH U
TOMY TIO10OHOE.

JlaHHOE OmHMCaHue TaK)Ke BKIFOYAeT B ce0sl (hapMaLeBTHUECKUE KOMITO3UIUH, KOTOPBIE
COZepKAT B KA4YECTBE AKTHBHOI'O MHIPEAMEHTA COSIUHEHHE IO AaHHOMY ONMHCAHMIO WJIH €ro
dapManeBTHYECKH MPUEMJIEMYIO COJb B COYETAHWU C OJHUM WM OOJBIIUM KOJHYECTBOM
(papMaLeBTHYECKH TMPHEMJIEMbIX HOCHUTENEH (IKCLUMIHEHTOB). B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHHsT H300pETeHUs] KOMIIO3ULMS TMPUrOJHA JJisi MECTHOro mnpuMeHeHus. Jlis
NPUTOTOBJICHUS] KOMIIO3UIMH MO0 AaHHOMY ONUCAHUIO AKTUBHBI WHIPEAMEHT, KaK MPaBHIIO,
CMEIINBAIOT CO BCIIOMOTATEIbHBIM BEIECTBOM, Pa30aBIIAlOT BCIIOMOTaTEIbHBIM BEIIIECTBOM HJIH
BKJIFOYAIOT B HOCUTENDb B (OpMe, HApUMep, KamcyJbl, came, OyMa)KHOrO MakeTa WiIH APYroro
KOHTeiHepa. Korma OSKCUMIHMEHT CHIyXuT pasOaBUTENEeM, OH MOXET OBbITb TBEPAbIM,

MOJIyTBEPABIM WJIN >KUIKUM MaTE€pPHATIOM, KOTOPBIM CIIyXKUT HECYIUEeW CPEeNOH, HOCUTENEM WU
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Cpemoi st aKTUBHOTO MHTpenueHTa. TakuM 00pa3oM, KOMITIO3ULIMHA MOTYT HAXOOUTHCS B hopme
TabJETOK, JIpaske, MOPOILIKOB, MACTHUJIOK, Callle, KPaxXMaJbHBIX KaIlCysl, HACTOEB, CYCIEH3HH,
SMYJIbCUH, PAaCTBOPOB, CHPOIIOB, a’3po30Jiel (TBepAbIX WM B KHUAKOW cpene), Mased,
conepxamux, Hamnpumep, 10 10% Macc. aKTHUBHOTO COEIMHEHHs, MATKHUX M TBEPIbIX
JKEJaTUHOBBIX ~ KAmCyJ, CYMNIO3UTOPUEB, CTEPUJIbHBIX WHBEKLUOHHBIX pPACTBOPOB HJIHU
CTEpUJIbHBIX YIIAKOBAHHBIX MOPOLIKOB.

JInst monydeHHWs CcOCTaBa AaKTHBHOE COEAMHEHHE MOMKHO pPa3MalbIBaTh, YTOOBI
o0ecrneynTh MOAXOASIIUI pa3Mep 4YacTUll, 10 OObEAMHEHUs C IPYyrMMU UHTpenueHTtamu. Ecim
aKTUBHOE COEANHEHME IMPAaKTHUYECKU HEePaCTBOPUMO, €ro MOKHO pa3MajiblBaTh 1O MOJIyYEHHUS
yactul, pasmepom meHee 200 mem. Ecnu akTUBHOE COENMHEHME IO CYLIECTBY PACTBOPUMO B
BOJIE, pa3Mep YaCTHIl MOKHO PEryJIMPOBaTh Pa3MasibIBAHUEM, YTOOBI O0ECIIEYHTh N0 CYIIECTBY
OHOPOJHOE pacIpeaesieHue B COCTaBe , Hanpumep , okono 40 memr.

CoenuHeHus MO JAHHOMY OIIMCAHUIO MOXXHO pa3MajblBaTh, WCIIONb3Yys H3BECTHBIE
CTHIOCOOBI TOMOJIA, TAKHE KaK MOKPBII IIOMOJ, JUIS MTOJYYeHHS YaCTHUL] C pa3MEPOM, MOIXOASIIUM
s popmupoBaHusi TabJETOK M COCTABOB IPYyroro TUma. MenkousmenbyeHHblE (B (dopme
HAHOYACTHI]) TIpernapaTbl COCAMHEHHWH IO MJaHHOMY ONHCAHHI0O MOXHO TIOJy4YaTb C
UCTIONIb30BAHUEM CIOCOOOB, HM3BECTHBIX B JAaHHOW OONACTH TEXHUKH, HANpumep, CM.,
MeKayHapoaHyro 3assky WO 2002/000196.

Hekotopble mnpuMepbl MOAXOASIINX SKCLUIMHEHTOB BKIOYAIOT B Cce0sl JIAKTO3Y,
IEKCTPO3y, caxapo3y, COpOUT, MAHHUT, KpaxMaJibl, 'yMMuapaduk, gocdar kanbLus, aabriHATHIL,
TparakaHT,  >KE€JaTHH, CHJIMKAT  KaJbLMs, MHUKPOKPUCTAJNINYECKYIO LEJUTI0JIO3Y,
NOJMBUHUJNUPPOIUIOH, LEJUTI0N03y, BOAY, CHUpONn M MeTwiauennoody. CoctaBbl MOTYT
JOTIOJHUTEBHO COJAEPKAaTh. CMa3blBAOLIME AareHThbl, TAKUE KaK TajbK, CTeapaT MarHus u
MHUHEpAJbHOE MAaCjO;, CMAYMBAIOLIME ATCHTBI, SMYJbIHPYIOIINE U CYCIEHAMPYIOIIHUE areHTHl,
KOHCEPBAHTbI, TaKHe€ KaKk METWI- U TNPONIITHAPOKCUOEH30aT, TIOACIACTUTENHN, W
apomaruzaTopbl. KOMIO3uLum no JaHHOMY OMHMCAHUIO MOTYT OBITh COCTABJICHBI TaK, 4TO OyayT
obecrieunBaTh OBICTPOE, 3aMEUICHHOEC WJIU OTCPOYEHHOE BBICBOOOXKIEHHE aKTHBHOI'O
UHTPEUEHTA TI0CJIe BBEACHUS MALMEHTY C UCIOJIb30BAHHUEM CIOCOOOB, M3BECTHBIX B JAHHOM
00J1aCTH TEXHUKH.

Komno3uuuu MoryT ObITh COCTaBJIEHbI B BHIE E€IMHUYHOH JIEKAPCTBEHHOW (POPMBI,
NpUYeM Kakaasi 03a COAEPKHUT OT OKoyo S 1o okoso 1000 mr (1 1), o6eruHO oT okoso 100 mo
okojio 500 Mr, aKTUBHOTO HHIPEAMEHTa. TEePMHH «EAMHUYHBIE JIEKAPCTBEHHbIC (OPMBIY»
OTHOCHUTCS K (PU3NYECKH TUCKPETHBIM €IUHUYHBIM OOBEKTaM, IPUTOJHBIM B KAYECTBE PA30BbBIX
OO3UPOBOK JJIsl JIOJEH W JPYrUX MIIEKOMUTAOLINX, NMPUYeM KaKIAbl €IWHUYHBIA OOBEKT
COIEPIKUT 3apaHee 3aJaHHOE KOJUUYECTBO aKTHBHOTO BEINECTBA, PACCUUTAHHOE TaK, YTOOBI OHO
NPOM3BOMMIIO JKEJIAEMbIH  TepamneBTHYeCKUi 3¢p¢eKT, B COUETAHMH C MOAXOASIIUM
(apmMareBTHIECKIM BCIIOMOTATENbHBIM BEIIECTBOM.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHS H300PETEHHs] KOMIIO3ULMH IO JaHHOMY
OMMCAaHUIO COZAEpKaT OT OKono 5 mo okojgo 50 Mr akTuBHOro wuHrpenueHta. CpenHuii

CrIenuajaucCT B JIAaHHOM 00JIaCTH TEXHUKH HOfIMeT, YTO OH BKJIIOYAC€T KOMIIO3ULUH, COACPIKAIINEC
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oT ok0i0 5 1mo okoio 10, ot okono 10 mo okojo 15, or okoso 15 go okoso 20, ot okoio 20 mo
0K0JI0 25, oT okojo 25 1o okojo 30, ot okoJio 30 mo okoyo 35, ot okosno 35 go okoso 40, oT
0k0110 40 10 0k0J10 45 Ui OT OKOJIO0 45 10 OKOJIO 50 MI aKTUBHOT'O UHIPEUEHTA.

B HekoTOpBIX BapMaHTax OCYIIECTBJIEHUS H300pPETeHUs KOMITO3UIUU [0 JAHHOMY
ONMMCaHUIO conep:kaT oT okono 50 go oxomo 500 mr aktuBHOro uHrpenueHta. CpemgHuii
CTHELIUATMCT B TAHHOW OOJIACTH TEXHHUKH MOWMET, YTO OH BKJIFOYAET KOMIIO3ULIUH, COAEpIKALIHe
ot okoJio 50 no okojo 100, ot okono 100 mo okoso 150, ot okojo 150 mo okono 200, OT OKOJIO
200 mo oxouo 250, ot okojo 250 mo oxono 300, ot okoJio 350 mo okoso 400 mim ot okojo 450
10 0k0J10 500 Mr akTUBHOTO MHTPEAUEHTA.

B HekOTOpBIX BapHWaHTaX OCYINECTBJICHUS H300pEeTEeHUsT KOMIIO3HMIMH 1O JaHHOMY
OMMCaHUI0 cozepkaT oT okojo 500 mo okomo 1000 mr aktuBHOro uHrpenuenrta. CpemgHuii
CTHEIHAJTUCT B JAHHOW OOJIACTH TEXHUKH MOWMET, YTO 3TO BKJIFOYAET KOMITO3ULINH, COMEpPIKaIINe
ot okoJio 500 mo okoso 550, ot okoio 550 go okono 600, ot okoso 600 o oko10 650, OT OKOJIO
650 o okoiyio 700, ot okono 700 mo okono 750, ot okoyo 750 go okoso 800, ot okono 800 mo
okoio 850, ot okojyo 850 mo okoiyio 900, or okono 900 mo okono 950 miau or okono 950 mo
0koJi0 1000 Mr akTUBHOTO UHTPEAUEHTA.

ITonoOHbIe TO3MPOBKK MOTYT OBITH UCTIONB30BAHBI JJII COSUHEHUH, ONMMCAHHBIX 371ECh,
B Croco0ax U MPUMEHEHUSIX MO TAHHOMY OIHUCAHUIO.

AKTHBHOE COEAMHEHHE MOXKET OBbITh 3(PPEKTHBHO B IIUPOKOM HHTEPBAJIE TO3UPOBOK, U
€ro, Kak mpaBujo, BBOIAT B (papmaneBTudeckn >¢dekTuBHOM KonndectBe. OMHAKO TOHSTHO,
YTO KOJIMYECTBO COCAMHEHHsI, KOTOPoe (PaKTUUECKH BBOIAT, OOBIYHO OINpPENessieTCsl BpauyoM B
COOTBETCTBUHU C UMEIOLIUMHUCS OOCTOSATELCTBAMH, B TOM YHCJIE MATOJIOTHYECKUM COCTOSTHHEM,
KOTOpOE TMOJBEPraeTcsi JICUEHHIO, BbIOPAHHBIM IyTeM BBEACHHUS, KOHKPETHBIM BBOIUMbBIM
COEIMHEHHEM, BO3PAaCTOM, BECOM M OTBETOM KOHKPETHOTO MAalUEHTAa, TSHKECTBK) CHUMIITOMOB
NAlHMeHTa U TOMY TOAOOHBIM.

JUiss TOJy4YeHUs] TBEPAbIX KOMIIO3WMIIMMA, TAKUX KakK TaOJeTKH, TJIaBHBIA aKTHBHBINA
KOMITIOHEHT CMEILIUBAIOT ¢ (hapMaleBTUYECKUM OKCLMIHUEHTOM YTOOBI MOJYYUTb TBEPAYIO
MPEeIBAPUTENIbHYI0 KOMITO3HUIIUIO, COMEPIKAIIY) FOMOT€HHYK) CMECh COEAWHEHUS MO JaHHOMY
onucanuto. Korma ykasplBarOT, YTO 5TU MNPEABAPUTENbHBIE KOMIO3ULHUU TOMOTEHHBIE,
MOHUMAIOT, YTO AKTUBHBIM HHTPEOUEHT, KaK MPaBUJIO, NUCIEPTHPOBAH PABHOMEPHO IO BCEH
KOMITO3UIIMK, TaK YTO KOMIIO3UIMIO JIETKO MOKHO pa3lesuTh Ha paBHO 3(dexTuBHbIE
eIMHUYHBIE JIEKapCTBEHHbIE (POPMBI, Takue Kak TaONETKH, APa’ke W KarCyjbl. DTOT TBEPIbIM
MpeIBaApPUTENbHBI COCTAB 3aTe€M pas3IesIFOT Ha EeAWHWYHBIC JIEKAPCTBEHHBIE (DOPMBI,
MPEACTABJICHHBIX BBIIIE THUIIOB, COAep:kauue OT, Hampumep, okoyio 0,1 no okomo 1000 mr
AKTUBHOTO MHTPEAUEHTA M0 JAHHOMY OMUCAHUIO.

Tabnetkn wnm npake IO MJAHHOMY OINHCAHWIO MOTYT OBITh TOKPBITBI WU
MOIU(ULIUPOBAHBI OPYTHM CHOCOOOM IJIsl MOJyYEHHUsl JIGKAPpCTBEHHOUM (PopMbl, oOnamaroreit
MPEUMYIIEeCTBOM MPOJOHTHPOBAHHOTO nelcTBusl. Hampumep, Talnerka WM Ipake MOXKET
coziepKaTb BHYTPEHHUN KOMIIOHEHT JO3UPOBKH M BHEIIHUNA KOMIIOHEHT JO3UPOBKH, MPUYEM

nocnenauii B (Gopme 000MOYKK ansi mepBoro. JlBa KOMIIOHEHTa MOTYT pa3fessiThCs
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SHTEPOCONOOMIBHBIM CJIOEM, KOTOPBIM MPENsTCTBYET PAa3JIOXKEHUIO B JKENYAKE M TO3BOJSET
BHYTPEHHEMY KOMIIOHEHTY B HEH3MEHHOM BHJ€ IONACTh B JIBEHAALATUNEPCTHYIO KHUIIKY WU
BBICBOOOXKIATBCA OTCPOYEHO. [l TakuxX SHTEPOCONHOOMIIBHBIX CJIOEB WJIM MOKPBITUI MOXKHO
UCTIONBb30BaTh PAa3jM4Hble MaTepUasbl, NMOAOOHBIE MaTepUasbl COAEPXKAT PsA IMOJUMEPHBIX
KHCJIOT U CMECH MOJIMMEPHBIX KUCJIOT C TAKMMU MaTepuajaMy, KakK IIeJUlaK, LIEeTUIOBbIN CIIUPT U
aueTaT LEeJUII0JIO3bI.

XKunkue GopMbl, B KOTOpble MOT'YT OBbITh BKJIIOUEHBI COSIUHEHUS] M KOMIO3UIMH IO
JAHHOMY OIMCAHHIO, JJIs TEePOPATbHOrO BBEICHHS MJIM NMYTEM HHBEKLUH BKJIIOYAOT B CeOst
BOJIHBIE PACTBOPBI, IPUTOAHBIM 00Pa30M apOMATH3HMPOBAHHBIE CHPOIIbI, BOAHBIE WJIA MACIISTHBIE
CYCIIEH3UM U apOMAaTU3HPOBAHHBbIE 3MYJIbCUU C MUILIEBBIMH MacjlaMi, TAKUMH KaK XJIOIMKOBOE
Macjo, C€3aMOBO€ MAacCJO, KOKOCOBOE MACjO WJIM apaxucOBOE Macjo, a TAaKXe HACTOU H
nonoOHbIe (papMaleBTHYECKHE CPEIbL.

KomMnosnumu myis MHramsiquu wid WHCY(GGIsImUU  BKIIIOYAIOT B cebs pacTBOpBI U
CyCneH3uH B (papMaleBTUYECKU MPHEMIIEMbIX BOIHBIX HJIM OPTaHMYECKUX PACTBOPUTEISIX HIIH
UX cMecsax U nopoiku. Kujgkue uiau TBepAble KOMIIO3ULIUHU MOTYT COZAEpKaThb MOAXOASIINE
(apMaeBTHUECKH PUEMIIEMBIE BCTIOMOTaTENIbHBIE BELECTBA, ONMCAHHBIC 6biute. B HEKOTOPBIX
BapHUAHTAX OCYLIECTBJICHUS M300PETEHHs] KOMIO3ULIUU BBOST B JABIXATEJbHBIC NYTH Yepe3 POT
WJIA HOC JUJISi MECTHOTO WJIM CUCTEMHOTO 3¢ dexTa. KoMmosnumm MoKHO pacibUIsATh, HCIIONB3YS
MHEpPTHbIE ras3bl. PacmblieHHbIE PacTBOPbI MOXKHO BJBIXaThb HEMOCPEACTBEHHO U3 yCTPONCTBA
111 pacHblIeHUs], UM YCTPONCTBO JJIsl PaclblI€HUs] MOXKHO MPUCOEAMHUTh K MacKe JJIs JIMLA,
KHMCJIOPOJHOM MajaTKe WM AbIXaTeJbHOMY alnapary C MePEeMEKArOLIUMCs MOJIOXKUTEIbHBIM
naBjieHueM. PacTBOpBI, CyCIIEH3UU UIH MOPOLIKOBbIE KOMIIO3ULIMK MOKHO BBOAMUTH NIEPOPAIBHO
WIM 4epe3 HOC, MCMONb3ysl YCTPOMCTBA, KOTOPbIE NOCTABJAIOT IpenapaTr COOTBETCTBYHOLIMM
obpazom.

CocTaBbl AJIs1 MECTHOTO NTPUMEHEHHSI MOTYT COZEPIKaTh OAMH WK OOJblIee KOJIUYECTBO
TPAIULIMOHHBIX HOCUTEJIEH. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS U300PETEHHS Ma3H MOTYT
COZepKaTh BOAY U OJUH HJIM OOJIbIee KOJHUECTBO TMAPO(POOHBIX HOCUTENEH, BHIOPAHHBIX M3,
HANpUMep, JKUAKOro mnapaduHa, aJKWIOBOro 3(pUpa TMONIUOKCHATHIIEHA, MPOIMUICHIIIHKOIS,
Oenoro BazenuHa W TOMy nopoOHOoro. Hocurtenu nmiast KOMNO3MLMH KPEMOB MOTYT OBITh Ha
OCHOBE BOJbl B COYETAHHUH C TJIMLIEPUHOM U ONHUM WM OOJIbIIMM KOJHYECTBOM IPYTUX
KOMIIOHEHTOB,  HamnpumMep riauuepuiMoHocreapatoM, IIOI-rmunepunmMoHocTeapatoM |
LETHJICTEAPUIIOBBIM CIUPTOM. | '€ MOXXHO MPUTOTOBUTH, UCIOJB3Ysl U3OMPONUIIOBBIN CIUPT U
BO/Ay MPEANOYTUTE]IbHO B COYETAHUM C JPYTMMHM KOMIIOHEHTAMH, HalpuMep TIHLEPUHOM,
THAPOKCUSTHIILIEIUTIONO30H M TOMYy HOAOOHBIM. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS
n300peTeHNs] COCTaBbI JUIsI MECTHOTO NPUMEHEHUs COePIKaT 1O MeHblIel Mepe okojo 0,1, mo
MeHblIel mepe okosio 0,25, mo Mmenplend mepe okono 0,5, mo MeHbluell Mepe Okojo 1, mo
MeHbLIeH Mepe OKOJIO 2 WM MO MeHbIled Mepe Okojo 5% Macc. COeAMHEHHUs MO0 JaHHOMY
ornucanno. CoCTaBbl AJIi MECTHOTO TNPHUMEHEHHs MOTYT OBbITh YIAKOBaHBI B MOIXOASLINE
TIOOMKH, Hampumep, BMecTUMOCTbIO 100 T, KOTOpble HEOoOs3aTeNbHO MOTYT COAEpPIXKaThb

WHCTPYKIMIO [0 JICYEHHUIO BBIOPAHHOIO CHMIITOMA, HAlpuMep I[copHa3a WA JPyroro
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MaTOJIOTUYECKOTO COCTOSTHUS KOKH.

KonuyecTBo coequHEHNsT MM KOMIIO3UIIUH, BBOIUMOE MaLMEeHTy, Oy1eT BapbHpPOBATHCS
B 3aBHUCHUMOCTH OT TOTO, YTO BBOJST, LN BBENEHUS, KaK HampuMep NpOPHUIaKTHKA WU
Tepanus, COCTOSHUS MAaIMEHTa, Crocoba BBENEHUs U TOMY nogoOHoro. [l TepaneBTUYeCKUX
Hejaeil KOMITO3MLIMM MOXKHO BBOJAWTH MAIMEHTYy, YK€ CTpajaroleMy OT 3a00jeBaHUs, B
KOJIMYECTBE, AOCTATOYHOM MJIsI JICYEHUS WM 10 MEHbIIeH Mepe YaCTHYHOIO OCTa0NIeHUs
CHMITTOMOB 3a00JIeBaHUSI WM €ro OCIOKHeHHH. D(pexTHBHbIE N03bI OYAyT 3aBUCETb OT
NATOJIOTUYECKOTO COCTOSIHHSI, KOTOpPOE JIeHaT, a TaKKe OT pEeLIeHHs JIeYallero Bpadya B
3aBHCUMOCTH OT TaKUX (PaKTOPOB, KaK TSHKECTh 3a00JIEBaHUS, BO3PACT, BEC U 00IIee COCTOSTHUE
MalueHTa U TOMy Moao0HOoe.

Komrmosuiiny, BBOIUMBIE MALIMEHTY, MOTYT HAXOOUThCSA B (opme (papMaleBTUYECKUX
KOMITO3UIIMH, OMUCAHHBIX BBIIIE. DTH KOMITO3UI[UU MOTYT OBITH CTEPHJIN30BAHBI OOBIYHBIMHU
METOAAMHU CTEPHJIM3ALUH WM MOTYT OBITh CTEPHJIBHO OT(QHIBTPOBAaHBL. BOmHBIE PacTBOPHI
MOTYT OBITh yHAKOBaHBI JJIsi MPUMEHEHHs KaK eCThb WIH JUO(DWIN3UPOBAHBL, MPUYEM
TMOPWIN3UPOBAHHBIA COCTaB OOBEOUHSIOT CO CTEPHIIBHBIM BOIHBIM HOCHUTENEM Iepen
BBeieHHeM. 3HaueHune pH coctaBoB coempmHeHHil 0O0bMHO coctaBisier oT 3 mo 11, Oomee
MPEINOYTUTENIbHO, OT 5 no 9 u, Hambosee mpenmodtureabHo, oT 7 a0 8. IloHsTHO, YTO
UCTIONb30BAHNUE  HEKOTOPbIX M3  BBIMEYNOMSHYTHIX  3KCIMIIMEHTOB, HOCHTENEH WM
CTaOUITM3aTOPOB MPUBEAET K 00pa30BaHUIO (papMaIleBTHIECKUX COJIEH.

Tepaneprudeckass [IO3MPOBKA COCAMHEHUS MO  JAHHOMY  ONHCAHUID  MOXET
BapbUPOBATHCSI B COOTBETCTBUU C, HANpPHUMEP, KOHKPETHBIM TNPUMEHEHHEM, IJisi KOTOPOro
OCYILIECTBIISIETCA JIEUEHHE, CIIOCOOOM BBENEHHUsS COEOUHEHMs, COCTOSHHEM 3I0pOBbS H
NAaTOJIOTUYECKUM COCTOSIHUEM TMAlMeHTa U 3aKIIoueHueM Jiedaiiero Bpada. Jlons wumm
KOHLIEHTPALUS] COSAMHEHHS 110 JTAHHOMY OIMCAHUIO B (PapMaLeBTUYECKOH KOMITO3HLIUU MOKET
BapbHUPOBATHCSI B 3aBHCUMOCTH OT psina (HPakTOpOB, B TOM YHCJE JO3UPOBKU, XMMHUYECKUX
XapakTepucTuk (Hampumep, runapodoOHOCTH) U crocoba BBeneHus. Hanpumep, coOequHEHHs MO
JAHHOMY OITUCAHMIO MOTYT HAaXOIUTBhCS B BOAHOM (pu3mosorundeckom OydepHOM pacTBoOpe,
cogepxamem ot okoio 0,1 mo okomo 10% macc./00. coepuHeHUs, Al MapEeHTEPATbHOTO
BBeIeHUs. HeKOTOpBIe TUITMYHBIE JO3bI HAXOASATCA B MHTEPBAJIAX OT OKOJIO 1 MKI/KT 10 okouo 1
I/KI Macchl Tejla B CYTKH. B HEKOTOpBIX BapUaHTaX OCYLIECTBICHUS M300pETeHUs 1032
HaxoauTcs B nuamnazoHe ot okoysio 0,01 mr/kr go okono 100 Mr/kr Maccel Teixa B CYTKH.
Jlo3UpoBKa, BEpOSATHO, OyZeT 3aBHCETh OT TAaKUX IEPEMEHHBIX, KaK TUI U CTENeHb
NPOTPeCcCUPOBaHMs 3a00JIEBaHUS UM PACCTPOICTBA, 00IIEe COCTOSTHIE 3JOPOBbsI KOHKPETHOTO
MAIMeHTa, OTHOCUTEJIbHAs Ouonormueckas 3(PpQeKTHBHOCTh BBIOPAHHOTO COENMHEHUS, COCTaB
BCIIOMOTATEJIbHOIO BeIIeCTBA W Ccnoco0 ero BeedeHHWs. J(PQeKkTuBHbIE 03Bl MOXKHO
SKCTPAIIONIUPOBATh W3 KPHBBIX 703a-OTBET, IMOJYYEHHBIX W3 TECT-CHCTEM in Vitro win Ha
MOJIEJISIX KUBOTHBIX.

KoMno3uuuu no 7aHHOMY OMHCAaHUIO MOTYT AOIIOJHUTEIBHO BKIKOYATh OWH WK Oojiee
NOTOJHUTEBHBIX  ()apMALleBTHUECKUX  AreHTOB, TaKUX KaK XHUMHOTEPaNeBTHUECKOE,

CTEPOHUIHOE, MPOTHUBOBOCHAIUTCIIBHOC COCAUHCHUEC WKW HUMMYHOACHIPECCAHT, MNPUMEPDLI
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KOTOPBIX MIEPEUNCIIEHBI B JAHHOM JOKYMEHTE.

Meuensie coeounenus u memoovr ananusa

Jlpyroii acrekT NaHHOTO OMHUCAHUS OTHOCUTCS K MEUYEHBIM COEAMHEHUSIM IO JaHHOMY
OMUCAHMIO (PaZMOAKTUBHO MeUeHbIM, (pJIyOPECLEHTHO MEUYEHHBIM MU T. JI.), KOTOpPbIE OBLIM OBbI
NOJIE3HBl HE TOJIBKO B METOJAX INOJy4eHHUs M300paXKeHUs, HO TaKke B aHaIu3ax, Kak in vitro ,
TaK W i1 Vivo, O/l OOHAPYIHCeHUs U KONUYeCMBEeHHO20 onpeoenenus peyenmopos A2A wunu A2B
6 oOpaslax TKaHW, BKJIFOYAs TKAHb YEJIOBEKA, U Ul YCTAHOBJIEHHsI MHIMOMTOpOoB A2A w/uim
A2B 1o MHrHOUpPOBAHHIO CBSI3bIBAHUS MEYEHOTO COEAMHEHUs. 3aMelleHue OJHOro M Ooyee
aTOMOB COEMHEHHH MO HACTOSIIEMY OIHCAHHIO TAK)KE MOXKET OBbITh MPUTOAHO MPU CO3IaHUH
muddepenumpoBannoro ADME (ancopbumsi, pacnpeneneHue, MeTtabOJIH3M U BBIBEICHUE).
COOTBETCTBEHHO, HACTOSIIEE OMUCAHUE BKIIFOYAET B ceOsl aHAIN3bI aIEHO3MHOBOIO PELenTopa
(mampumep, A2A w/umm A2B), KOTOpBIE COmEpKAT TaKWe MEYEHbIe WM 3aMELICHHbIC
COEMHEHUSI.

JlaHHO€ OTMHCaHUE TOTIOJIHUTENIbHO BKIJIOYAET B ¢€0st U30TOIMHO MEUEHbIe COSTMHEHUS 0
TAHHOMY OMUCaHHI0. «M30TOMHO-» WM «Paino-MEYEHOE» COEOUHEHHE IMPENCTaBIseT coOOH
COEAMHEHHE IO AAHHOMY OIMCAHMIO, B KOTOPOM OJIMH WM 0Ojiee aTOMOB 3aMEHEHBI HIIH
3aMELIeHbl aTOMOM, UMEIOIIUM aTOMHYIO MacCy HWJIM MacCOBOE YHCIO, OTJINYHBIE OT aTOMHOM
Macchl WJIM MacCOBOTO 4YHCHA, OOBIMHO OOHAPYKMBAEMBIX B MPHUPOJE (T. €. BCTPEHAIOIINXCS B
npupoze). Ilogxonsdmue pagrHoOHYKIUABL, KOTOPbIE MOTYT OBbITh BKJIIOYEHBI B COENUHEHHS IO
JIAHHOMY H300DETeHHIO BKIOUAIOT, 6e3 orpanmdenms, “H (Taxke obo3HaueHHbIT Kak D s
nenTepus), ‘H (Tarxcke obo3HaueHHBINH Kak T miis TpuTHyMa), 11C, 13C, 14C, 13N, ISN, 15O, 17O,
18O, 18F, 355, 36C1, ngr, 75Br, 76Br, 77Br, 1231, 1241, 1251y Bl Hanpuwmep, onun unm 6onee aToMOB
BOJIOPOZia B COEMHEHUH TI0 JAHHOMY M300pPETEeHHIO MOTYT ObITh 3aMEHEHbI AaTOMaMH JeHTepHs
(Harmpumep, onuH U Ooniee atoMoB Bopopona B CiankunbHol rpymme ¢opmydbst (I) Mmoxer
ObITh HeoOsI3aTeNbHO 3aMeleH aTomamu aelTepus, Tak -CDs, 3amemaer -CHs). B Hexoropsix
BaPHUAHTAX OCYIIECTBJICHUS] M300PETeHUs AJIKHIIbHBIE TPYIIbI B JIFOOOH M3 OMUCAHHBIX (opmy,
Harpumep, Gopmyiiel (I), MOryT OBITH IEPAEHTEPUPOBAHBI.

Onun umm Ooyiee COCTABJSIIOIIMX AaTOMOB IPENCTABJIEHHBIX B ITaHHOM JIOKYMEHTE
COEAMHEHUI MOTYT OBbITh 3aMEHEHbI WJIM 3aMEINEHbl H30TOMAMH aTOMOB B MPHUPOIHOM HIIH
HETIPUPOIHOM KOJIMYECTBE. B HEKOTOPBIX BAPHAHTAX OCYINECTBJIEHUS] COEMHEHHE CONEPKUT 110
MEHbIIIeW Mepe OAWH artoM aeitepusi. Hampumep, oamH wim 0Oojiee aTOMOB BOJOpPONIA B
NPEACTABJICHHOM B JaHHOM JIOKYMEHTE COEIMHEHUH MOTYT OBITh 3aMEHEHBI WJIM 3aMEIlCHBI
newrepueM (Hanpumep, ooun unu o6onee amomos 6000pooa (¢ AIKUTLHOU SPYnisl MO2Ym ObiNb
3amenenst amomamu oetimepus, nanpumep -CDs, noayuennoii npu 3amewgenuu -CHs). B
HEKOTOPBIX BapHAHTaX OCYIIECTBJICHUS HM300pPETEHUs COENUHEHHE CONEPKUT ABa WU Oojee
aTOMOB peWrepus. B HEKOTOpPBIX BapHaHTaX OCYINECTBIEHUS H300pETeHUsT COCOUHEHUE
conepxut 1-2, 1-3, 1-4, 1-5 wumu 1-6 aromoB peirepusi. B HEKOTOpPBIX BapUaHTax
OCYIIECTBIIEHHSI BCE M3 aTOMOB BOZOPOA B COEAUHEHNH MOTYT OBITh 3aMEHEHbI TN 3aMEIECHBI
aTOMaMu AEUTepusl.

B HekoTopbhIX BapwaHTax OCylIecTBJIeHUs1 uzobperenus 1, 2, 3, 4, 5, 6, 7 unu 8 aToMOB



94

BOJIOPOJA, TPUCOENMHEHHBIX K aTOMaM yriiepoAa JIOOBIX alNKWUJIBHBIX, AJIKEHUJIBHBIX,
ANIKMHUJIBHBIX, ApPWIbHBIX, (PEHWIbHBIX, LUKIOANKIIbHBIX, TIeTePOLUKIOANKUIbHBIX HIIH
rerepoapmiIbHbIX 3amectuteneil mnu -Cjg aJKWUIOBBIX-, AJKUJICHOBBIX, AJKEHUJIEHOBBIX U
AJIKMHUJICHOBBIX ~CBSI3BIBAIOIIMX TIPYI, KaK OINHCAHO B JaHHOM JOKYMEHTE, KaXXIbli
HeoO0s13aTeNIbHO, 3aAMEHEH aTOMOM JIeHTepusl.

CunreTnyeckue crnocoObl BKIFOUEHHsT H30TOIIOB B OPTaHMYECKHE COCIMHEHHS H3BECTHBI
B mauHON obmactu (Deuterium Labeling in Organic Chemistry, Alan F. Thomas (Heto-HMopk,
Hbro—flop}(, Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange, Jens Atzrodt,
Volker Derdau, Thorsten Fey u Jochen Zimmermann, Angew. Chem. Int. Ed. 2007, 7744-7765;
The Organic Chemistry of Isotopic Labelling, James R. Hanson, Royal Society of Chemistry,
2011). M30TONHO-MeUEHHbIE COEANHEHHSI MOTYT HCIOJIb30BAThCS B PA3JIMUHBIX HCCIEIOBAHUSAX,
TakuxX Kak SIMP-criekTpocKomnusi, SKCepUMEHTHI 110 METaOOIN3MY W/WIJTH aHAJTU3BL.

3amernenue Ooyiee TSDKENBIMA H30TOMAMHM, TAKMMHU Kak ACHTEpUH, MOXKET 00eCrednThb
OTIpeNeIeHHbIE TEPANeBTUYECKHE MPEUMYIIECTBA, OOYCIIOBJICHHbIE OONbIIeli MeTaboNIn4ecKoit
CTa0MJIPHOCTBIO, HANpUMeEp, VBEJIMYEHHBIM 1IN Vivo [EpPHOAOM  TMONypacmaja  HIu
YMEHBUICHHBIMA  TpPeOOBaHMSMU K  JO3UPOBKE, U, CJEJOBATENbHO, MOXET OBITh
NPEATIOYTUTENIbHBIM B HEKOTOPBIX yCIOBHAX (cM., nanpumep, A. Kerekes et. al. J. Med. Chem.
2011, 54, 201-210; R. Xu et. al. J. Label Compd. Radiopharm. 2015, 58, 308-312). B uactHOCTH,
3aMelIeHrne B OJHOM HJIM 0oJjiee ydacTKax MeTa0ojiM3Ma MOXKET O0eCHedYnTh OJHO MM Ooee
TEPANeBTHYECKUX MTPEUMYIIECTB.

Pannonyknua, KOTOPBIN BKIIIOYEH B HACTOSIIUE PATUOAKTUBHO MEYEHbIE COEAMHEHUS,
Oyner 3aBUCETh OT KOHKPETHOTO NPUMEHEHHUS 3TOr0 PagHOAaKTUBHO MEUEHOrO COEIMHEHUS.
Hanpuwmep, nis in vitro MapKupOBKH aJ€HO3MHOBOTO PELENTOpa M KOHKYPEHTHOI'O aHaJu3a
NOJXOMSALIMMH MOTYT OBITh COEAMHEHUS, COAepIKallue H, "¢, #Br, 'L "' wm 8. Jns
Heneil paauoBU3yaTU3aUH TOAXOIAIIMMUA MOTYT ObITh 11C, 18F, 125I, 123I, 1241, 131I, ?SBr, 5By
i ' Br.

[TOHSTHO, YTO «paguO-MEUEHOe» WM «MEYEHOE» COCJUHEHUE MPENCTaBJIsAET COOOM
COEIMHEHHE, KOTOpPOE COAEPKUT IO MEHbIIEH Mepe OAMH pPATUOHYKIHA. B HEKOTOpbIX
BAPHAHTAX OCYLIECTBICHHs H300pETeHIs! PaJHOHYKIIH BHIOPAH M3 TPYIIIbL cocTosimeil u3 “H,
4o 125] 35g ;2B

Hacrosimmee omucanne MOXKET IOMOJHUTENBHO BKJIIOYATh CHHTETHYECKHE CIOCOOBI
BBEJICHUSI PAJMOM30TONOB B COCOMHEHHUS 1O NAHHOMY OMUCAaHWI0. CHHTETHYECKHE CIOCOOBI
BKJIFOUEHHS PaJUONU30TOINOB B OPTaHUUECKHE COSIMHEHUS] XOPOIIO N3BECTHBI B JAHHOHN 00JIacTH
TEXHUKH, U CPEJHUH CHEeLHAJIUCT B JAHHOH OOJAacTH TEXHUKU JIETKO MMOWMET CrocoOwl,
NPUMEHHNMBIE JUIsl COSAMHEHUH 110 TAHHOMY OIHCAHHIO.

MeueHoe COeqMHEHNE MO AAHHOMY OIMMCAHUI0 MOXKET MPUMEHSATHCS B CKPHHUHTOBOM
aHanmu3e Ui uaeHTH(uKauun/oneHky coennHeHnid. Hampumep, 17151 HOBOro CHHTE3UPOBAHHOTO
Wi OOHAPYKEHHOTO COSIUHEHUs (1. €. UCCIIeAYEeMOro COeMHEeHUs), KOTOPOe MEUEHO, MOKHO
OLIEHUTb €r0 CIIOCOOHOCTD CBSI3bIBATh aJIEHO3WHOBBII peLenTop, HaOM01as 32 U3MEHEHHEM €ro

KOHUCHTPALUUH MMPU KOHTAKTE C AACHO3NMHOBBIM PELCIITOPOM, MO OTKJIUKY OT MECTKH. Haan/IMep,
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IUIT UCCIIEAYeMOro COeOUHEHHs (MEYEHOro) MOKHO OLICHHTb €ro CIOCOOHOCTh yMEHbIIATh
CBA3BIBAHUEC APYroro COCAUHEHUA, KOTOPOEC, KaK U3BECTHO, CBA3BIBACT aHeHOSHHOBbIﬁ peaenTop
(m. e. cranmaptHoe coennHeHue). COOTBETCTBEHHO, CMOCOOHOCTb MCCIIEAYEMOrO COEINHEHUS
KOHKYPHUPOBATh CO CTAHAAPTHBIM COCAUHCHHUECM 3a CBA3BIBAHUC C aJCHO3WHOBBLIM PELCIITOPOM
HETOCPEICTBEHHO KOPPEIUPYET C €ro CBA3bIBAIOIIEH cIOcOOHOCTHIO. M1 HAa000pOT, B HEKOTOPBIX
APYTHX CKPHHUHIOBBIX HCCIIENOBAHUSX MEYEHO CTaHJAPTHOE COEAMHEHME, a MHCCIeNyeMoe
coenrHeHne He MedeHO. (COOTBETCTBEHHO, 3a KOHIEHTpalMeHd MEYeHOro CTaHAapTHOTrO
COEAMHEHUs] HaOJIONAIOT Ui TOrO, YTOOBI OLEHUTb KOHKYPHPOBAHUE MEKAY CTAaHAAPTHBIM
COCAMHEHHUEM U HCCICAYEMBIM COCOAMHECHUEM M TaKUM o6pa30M onpeaciinTb OTHOCUTCIIBHYIO
CBSI3BIBAIOIYIO CIIOCOOHOCTD MCCIIENYEMOTO COSIUHEHUS.

Habopui

Hacrosimiee ommcanue Takke BKIO4YaeT (apMaleBTHUeCKHe HaOOpbl, MPUTOIHbIE,
HarpuMmep, Mg JICHCHUS WU HpO(bI/I.]'IaKTI/IKI/I CBA3aHHbBIX C AaACHO3WMHOBBIM PELCIITOPOM
3a0oJieBaHMil WM HapylIeHUH (TakuX Kak, Hampumep, pak, BOCHAJIUTENbHOE 3abosieBaHue,
CepIEYHO-COCYIUCTOEe 3a00JieBaHWE WM HeWpojereHepaTnBHOe 3a00JeBaHKE), KOTOpBIE
BKJIIOYAIOT OOUH WK Oojiee KOHTEHHEPOB, COAEpKAaIIuX (PapMaLEBTHYECKYI0 KOMIIO3HULIHIO,
COZIepIKAIIYIO TeparneBTHUECKH 3P (PEKTHBHOE KOJINUECTBO COSTUHEHUsI 10 JAHHOMY OMHCAHHMIO .
Takue HaOOpBI MOTYT JOMOJHHUTENBLHO COXEpPKAaTh, €CJIM 3TO JKENAaTeNbHO, ONMH WM OoJjiee
Pa3HOOOpPA3HBIX KOMIIOHEHTOB TPAJUIMOHHO NPUHATHIX (papMaleBTUYECKHX HaOOpOB, TAKHX

KaK, HampuMmep, KOHTEeWHepbl ¢ OJHUM WM Oojee (apMaLEeBTHUECKH NPUEMIIEMbIMH

>
HOCHUTEJISIMH, TOTIOJIHUTENIbHbIE KOHTEHHEPHI U T. 1., YTO OYAET JIErKO MOHATHO CHEeLUAINCTaM B
naHHON oOnactu TexHUKH. MHCTpykumu, nmubo B BHUIE BKJIAABIIIEH, JUOO B BUAE SIPIBIKOB C
yKa3aHHEM KOJIMYECTBA BBOAUMBIX KOMIIOHEHTOB, PYKOBOJCTB IO BBEIIEHUIO U/UJIM PYKOBOJICTB
10 CMEIIMBAHUIO KOMIIOHEHTOB, TAK)K€ MOTYT OBITh BKJIIOYEHBI B HA0OP.

Uzobpetenue Oyner onucaHo Oosee moapoOHO HAa KOHKPETHBIX mpumepax. Creayroriue
NpUMEpPbl HIDKE MPEIUIAraloTCs Ui WUIIOCTPATUBHBIX LeNed W HUKOMM O0pa3oM He
npeaHa3HaYeHbl JJIsi orpaHuyeHuss uzoOperenus. CrnerMaancTel B TaHHOH OOJIACTH JIETKO
PacCIO3HAIOT MHOXKECTBO HEKPUTHUECKUX MapaMeTpoB, KOTOPBIE MOTYT ObITh M3MEHEHbI WU
MOIU(PHUIMPOBAHBI JJIsl TIOJIYYEHUS] TIPAKTUYECKU TEX K€ Pe3yJIbTaToB. Bpuio 00HAapyKeHO, 4TO
coennHeHUs1 3 lIpuMepoB MHTHOMPYIOT aKTMBHOCTb aJE€HO3MHOBOIO perenrtopa (Hampumep,
A2A w/umun A2B) cornmacHO mMO MeHbIIEH Mepe OJHOMY aHaJIHM3y, OMHCAHHOMY B JaHHOM
JOKYMEHTE.

INPUMEPBI

ITonroroBurensHble JKX-MC 0uMCTKM HEKOTOPBIX M3 TOJY4YEHHBIX COEJUHEHUN
NPOBOIWJIM B CHCTEMAax MacC-HampaBiieHHOro (¢paxkuuoHupoBanuss Waters. (OCHOBHOe
o0opynoBaHUE, MPOTOKOJIBI U YIPABIIOLIEE MPOrPaMMHOE OOECIIeYeHHe ISl HKCIUTyaTaluu
3TUX CHUCTeM NOApPOOHO omucaHel B jureparype (cm., uanpumep, “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi.
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Chem., 5, 670 (2003); u "Preparative LC-MS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883
(2004)). Brbinenennble coeAWHEHHs OOBIMHO TOABEPrajid AHAJIUTUYECKON KUIAKOCTHOM
xpomarorpaduu-macc-cnekrpomerpun  (OKX-MC) nna  aHanmms3a 4YHUCTOTHI B CIEAYIOLIUX
ycnoBusix: mpubop; Agilent 1100 cepusi, XKX/MCJI, xononka: Waters Sunfire™ Cjs 5 mxwm,
2,1x50 mm, Oy¢epsr monmsmxkHas ¢asel A: 0,025% T®Y B Bome m moasmwxkHas ¢as3el B:
aneroHuTpui, rpaaueHt ot 2% go 80% B B Teuenue 3 MUHYT mpu cKopocTu mortoka 2,0
MJI/MUHYTA.

HexoTopeie 13 NOMy4eHHBIX COEIUHEHUN TaKXKe Pa3fessuld B IPENapaTUBHON KOJIOHKE C
NOMOIIBIO  OOparieHHO-(pa30Bol  BBICOKO3(PPEeKTHBHON KUAKOCTHOH Xpomartorpapuu (RP-
HPLC) ¢ nerexropom MC wnu ¢asur-xpomarorpadguu (CHIMKaresp), Kak YKa3aHo B IpUMepax.
TunuuHble yCIOBHS KOJOHKU JUTsl TIpemapaTUBHONW oOpameHHO-()a30BoN BBICOKO3(PEKTUBHOM
xunkoctHoit xpomarorpaduu (RP-HPLC) cnenyromue:

ycaoBus ouucTku npu pH=2 : xononka Waters Sunfire™ Cis 5 MxM, 30x100 MM wmm
Waters XBridge™ Ciz 5 mxm, 30x100 mm, smounpys noasmkHoi dasoit A: 0,1% TOY
(TpudTOpyKCYCHasI KHCIOTa) B BOZE M MOABIDKHOW (ha3oil B: aneToHUTpHI; CKOPOCTh MOTOKA
coctaBisia 60 MI/MUHYTa, pa3feSIFOIIMNA TPagueHT ObLI ONTUMH3UPOBAH Ui KaXIOTO
COEAMHEHUs], UCTIONb3Ys THITOCTICHU(PUIECKUI MPOTOKOI ONTUMHU3AINHA METONA, KaK OMHCAHO B
aureparype. (cM., Hanpumep "Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883
(2004)).

ycnosusi ounctkn mpu pH=10 : Waters XBridge™ Cjg 5 mkm, 30x100 MM KOJNOHKa,
smoupys noasmkHON (azoit A: 0,1% NH4OH B BOnme u monsrkHOU ¢azoi B: aneronuTpm;
CKOPOCTB MOTOKA cocTaBiisiia 60 MII/MUHYTA, pa3AessiOIIui rPaAUeHT ObUT ONTUMHU3UPOBAH AJIS
KQXXIOrO COEIUHEHHsI, UCIIONb3Ysl THIOCIENN(PUUECKHH MPOTOKOJ ONTUMU3ALUKN METONA, KaK
OmucaHo B juteparype (cMm., Hanpumep "Preparative LCMS Purification: Improved Compound
Specific Method Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6,
874-883 (2004)).

Ipumep 1. 4-AmuHo0-6-(3-unanodgennn)-N-3tui-7-(1-3tun-1H-nupazon-5-
un)nupasono[l,5-alnupazun-2-kapooxcamun
Ch
MH- HN_\
Cmaous 1: Jusmun-1-(2-(3-yuanoghenun)-2-oxcoomun)-1H-nupazon-3,5-

ouxapookcunam
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K pacreopy nusTn-1H-nupaszon-3,5-nukapbokcunara (12,9 r, 60,8 mmonsb), 3-(2-
opomauerin)oensonutpuia (13,62 r, 60,8 mmonb) B anerone (253 mu) npubaBisuin KapOOHAT
kaiust (9,24 1, 66,9 mmonb). CMech nepeMernBaii Mpu KOMHATHOM TeMreparype (KOMH. TeMIL.)
B TeueHHe 12 4. PeakIMOHHYIO CMeChb KOHLIEHTPUPOBAJIH, OCTATOK PACTBOPSIIM B BOJAE U
nuxaopmerane (JAXM). Opranmueckyro a3y NpOMBIBAIU COJEBBIM PACTBOPOM, CYIIMJIH Ha
Na,SO4, ¢unbTpoBau U KoHUeHTpUpoBamu. OcTarok ounmanu ¢iasu-xpomarorpadguei ¢
NOJIy4eHHEM KeJIaeMOro MPOAYyKTa B Buze Oesoro Teepaoro semectsa (21,6 r, 100%). XKX-MC
paccunTannbii ast CgHgN3Os (M+H)": m/z=356,1; nalinennsiii 356,1.

Cmaous 2:  Omun-6-(3-yuanoghenun)-4-oxco-4,5-oueuoponupasonof 1,5-ajnupazun-2-

Kapbokcuniam
N
W
@f
HN

Hutin-1-(2-(3-unanopennn)-2-okcostun)- 1 H-nupaszon-3,5-qukapbokcunar - (21,6 T,

60,8 MMOJIb) PacTBOPSIM B YKCYCHOM KucioTe (260 M) u npubasisiiy anerat aMmmMoHus (46,9 r,
608 mmonb). Cmece nepemermBanu npu 110°C B Teuenune 36 gacos. ITocne oxmaxkneHus: 10
KOMH. TEMIl. CMeCh pPa30aBIsuIM BOAOH, OCanoK coOupanu myTeM (uiabTpanuu, MPOMbBIBAJIH
BOJOMN M Cymmmu ¢ mnojydenueM npoxaykra. JKX-MC paccunrannbiii aas CigHisN4O3 (M+H)':
m/z=309,1; natinenusniii 309,1.

Cmaous 3: Smun-4-xnop-6-(3-yuanogpenun)nupasonof 1,5-alnupasun-2-xapboxcunam

L
"\ i
‘ 4]
4
N—
Cl
Cwmech 3TUI-6-(3-umanodenmn)-4-okco-4,5-nuruaponupasono| 1,5-a [mupasun-2-

kapOokcunara (15,8 r, 51,2 mmons) u POCl; (96 mn, 1025 mmons) HarpeBanu mpu 110°C B
teueHue 4 4. Ilocne OXJakAeHHs A0 KOMH. TEMIL. CMECh MEIJICHHO MPHOABISLIN B KOJIOY,
CoIep KAy Jien W TruapokapOoHaT Hatpus. llomydeHHbIH ocafok coOMpaiy, MPOMBIBAIIN
BOIOW M cymmiau ¢ monydeHueMm mpoaykta (15,8 r, 94%). XX-MC paccuutaHHBIA A
Ci6H2CIN4O> (M+H)*: m/z=327,1; naiinennsrii 327,1.

Cmaousa 4. IOmun-6-3-yuanogenun)-4-((2,4-oumemorcubensun)amuno)nupazonof1,5-

alnupasun-2-kapooxcunam
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B MUKPOBOJHOBBIN cOCyn 3arpyxkanu STHI-4-xj0p-6-(3-umanodenun)mupa3onol 1,5-
a|mupasuH-2-kapookcwnar (1,22 r, 3,73 mmonb), (2,4-numerokcudennn)meranamut (0,749 r,
4,48 mmonb), N, N-mumzonpornumstuinamud (DIEA, 1,304 mn, 7,47 mmons) u Oytan-1-om (13,0
). Cmecp HarpeBamu mpu 180°C B Teuernme 30 MMH B MHKpPOBOJHOBOM peaktope. Cmech
pa30aBisUIM BOAOH, M MOJYYEHHBIH OCaIOK COOMpay myTeM (pUIbTPALUH, IPOMBIBAJINA BOAOH U
cyurmiin ¢ noaydenueMm mpoxaykta (1,5 1, 88%). KX-MC paccuntanssii amst CosHoaNsOy
(M+H)": m/z=458.2; naiinennsiii 458,2.

Cmaous 5: 6-(3-luanoghenun)-4-((2,4-oumemoxcubensun)amuno)nupasonol 1,5-

ajnupasun-2-kapoonosas Kkucioma
OH

N
S N-. o
N
7N
"=

0
£

Cwmech 5>TuN-6-(3-unanodennn)-4-((2,4- iumerokcuOeH3 M )JaMUHO )upasosol 1,5-
a|nupasun-2-kapookcmnara (1,35 r, 2,95 mmons), ruapokcuna Harpust (5,90 mu, 5,90 Mmoib) u
aneronutpuna (20 i) nepeMemMBaiyd NPU KOMHATHOM TeMrmepaType B TeueHue 2 4,
Peakunonnyro cmech pazbasmsuin 1 N HCI (6 mu). Ocanok coOupanu mytem (uiabTpammy,
NPOMBIBAIM BOZIOH M cymmiu ¢ nonyueHueM npoaykra (1,0 r, 79%). XKX-MC paccuntaHHBIH
st CsHagNsO4 (M+H)™: m/z=430,1; HalineHnsiii 430,1.

Cmaous 6. 4-Amuno-6-3-yuanogenun)-N-smurnupazonof 1,5-alnupasun-2-
Kapookcamuo
';’/QYJ\" ,N\ 0
NH, H
B cocya npuOaBIsLIH 6-(3-unanodenmn)-4-((2,4-

, 1,164
mmonb), PyBOP (0,727 r, 1,397 wmmons) u mumerundopmamun (AMPA, 1,0 mm) c

nocienyoumuM npudasienuem 2,0 M stanamuna B terparuapodypane (TI'D, 1,164 mi, 2,329

AUMETOKCHOEH3MIT)aMUHO )rtupasonol 1,5-a Jmupasun-2-kapoonosyro  kucnory (0,5 r

mmodb) U N, N-mumsonponmmtuinamusa (1,017 mu, 5,82 mmons). Ilocne nepemernnBanus npu
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KOMHATHOW TEMIIepaType B TeUYeHHE 2 4 PEaKLHOHHYIO CMeCh pasBoawntn Boxod u JIXM.
Oprannueckuii  cjnoii  cymwaun Hagy Na,SO,, oruibTpoBaqm ©  KOHLEHTPUPOBAIIH.
Heounmennsiii npoxgykr oOpabateiBanu TpudToykcycHor kuciorod (TOY, 0,5 M) u
HarpeBanu npu 90°C B teuenue 30 muH. Ilocne ypaneHus pacTBopuTenst 0Opa3OBaBLIMHCA
0CaJIOK POMBIBAJIA BOJIOW U 3TUJIALIETATOM C MOJIYYEHHUEM JKeJIaeMOro MPOAYKTa B BHIE Oenoro
tBepaoro Bemectsa (0,32 1, 90%). XKX-MC paccuurannsiii ans CigHsNgO (M+H)*: m/z=307,1;
Haiigennsi 307,1.

Cmaous 7.  4-Amuno-7-6pom-6-(3-yuanoghenun)-N-smunnupazonof 1,5-aJnupaszun-2-

Kapbokcamuo

O
W7 S Ny
N7 HN—,

NH.

K pacTBopy 4-amMuHO-6-(3-1tmanoden)-N-stunnupaszono| 1,5-a Jmupasun-2-
kapOokcamuna (747 wr, 2,439 mmone) B AXM (5 M) u AMPA (1,250 mu) mpubasmisin N-
opomcykmanmua (NBS, 421 wmr, 2,365 mmons). IlonydeHHyr0 cMech MepeMeInBaiud IPH
KOMHATHOW Temreparype B TeueHHe 1 daca. Peakumonnyro cmech paszbasimsuu JIXM u BOIOH.
Opranndeckuii cymoit cymunu Hajgy NapSOs, ordunbrpoBain U KOHHEHTpupoBatn. Ocamok
coOupanu U MPOMBIBAIN STHJIALIETATOM C TOJYYEHHEM JKEIaeMOro NMpoAyKTa B BUAE Oenoro
teepmoro BemectBa (0,75 1, 80%). XX-MC paccunranneii ans CigHi4BrNgO (M+H)':
m/z=385,0, 387,0; Haiinennsiii 385,0, 387,0.

Cmaous 8. 4-Amuno-6-(3-yuanogpenun)-N-smun-7-(1-smun-1H-nupazon-5-
un)nupazonof 1,5-ajnupazun-2-xapboxcamuo

Cwmech 4-amuHO-7-6pom-6-(3-1manopenmn)-N-stunupasosno| 1,5-amupasun-2-
kapbokcamuna (14 wmr, 0,036 mmonb), 1-3Tun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
wn)-1H-nupazona (9,69 mr, 0,044 mmonb), nuuumkiorekcun(2',4',6'-rpunsonponunoudeHun-2-
wn)pochun - (2'-amuaoOupenmn-2-un)(xnop)namwaaus (1:1) (2,86 mr, 3,63 MkMoOIb) U THApPATA
tpukanusi ¢ocpara (18,41 wmr, 0,080 mmonb) B 1,4-muokcane (0,6 mu)/Bome (0,200 mur)
nepemermuBaiu npu 80°C B Teuenue 1 u. Ocrarok pacrBopsuii B meraHoie u 1 N HCI u
ounmau npen-KXMC (pH 2, aueronurpuin/Bopa+T®@Y) ¢ monyueHneM xeaaeMoro mpoaykra
B Buzie comu T®Y. KX-MC paccunutannbiii aaa Co1HyNgO (M+H)*: m/z=401,2; HaiineHHblii
401,2. '"H SIMP (600 MI'n, IMCO) & 8,07 (r, J=6,0 T, 1H), 7,80-7,73 (m, 3H), 7,73-7,70 (m,
1H), 7,56-7,46 (m, 4H), 6,32 (n, J=1,8 I'u, 1H), 3,87 (M, 1H), 3,75 (M, 1H), 3,27 (m, 2H), 1,16 (T,
J=7,2T1, 3H), 1,08 (1, J=7,1 I'y, 3H).

IIpumep 2. 4-AMuHO0-6-(3-unanogennn)-N-3tui-7-(1-nponui-1H-nupazon-5-

uia)nupasono[l,5-ajnupasun-2-kapdoxcamua

o N

= H»N\ 0
NMNF—\\

NH;

W
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VYka3aHHOe€ B 3arojiOBKE COEAMHEHHWE TONy4YaJd C HCIOJIb30BAHUEM METONUK,
AQHAJOTUYHBIX  omucaHHbIM  1is  Ilpumepa 1, 1-npomun-5-(4.4,5,5-rerpamerun-1,3,2-
nuokcadoponan-2-un)- | H-nupazonom 3aMEeHsIst 1-3tun-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-mn)- 1 H-nmupazon Ha Craaun 8. PeakunoHHyo cMech ounmmanu npern-BOXKX
(pH=2, aneronutpun/Bona+T®VY) ¢ monyueHnem xeaaemMoro npoaykra B suae coau TOY. XKX-
MC paccuurannbiii 1t CorHp3NgO (M+H)": m/z=415,2; naiinennsrii 415,2.

IIpumep 3. 4-AMHuHO-6-(3-unanopenna)-N-3tui-7-(1-metuin-6-oxco-1,6-

AUrHAPONHPUAUH-3-WI)nupa3o0[1,5-ajnupasun-2-kapdoxcamua

Yka3aHHOE€ B 3aroJiOBKE€ COENMHEHHE TOJy4dajdd C MCIOJIb30BAHUEM METOAUK,
AQHAJIOTUYHBIX  omucaHHbIM  aisg  Ilpumepa 1,  1-merun-5-(4.4.5,5-rerpamerun-1,3,2-
nuokcadoponan-2-um)mupunus-2(1H)-oHom  3amensist 1-3tun-5-(4,4,5,5-rerpamernn-1,3,2-
nuokcadoponan-2-un)- 1 H-mupazon Ha Cranuu 8. PeaknmoHHyo cmech ounmanu npen-BOXKX
(pH=2, aneronutpun/Bona+T®VY) ¢ monydeHnem xejaaeMoro npoaykra B Buge coiaun TOY. KX-
MC paccuntannbiii 1iust CooHaoN7O2 (M+H): m/z=414,2; naiinennsiii 414,2.

IIpumep 4. 4-AMuno0-6-(3-unanopenn)-N-3tui-7-(nupumuaua-4-ua)nupasono|[1,S-

ajnupasuH-2-KapooKkcaMujg

N
)
~N
N™ i "‘"\ P
"M",_ﬁ\
NH;
Cwmech 4-amuHO-7-0pom-6-(3-tmanodenn)-N-stunnupasodnol 1,5-a Jnupaszun-2-

kapookcamuna (IIpumep 1, Cranus 7; 10 mr, 0,026 mmonb), 4-(TpuOyTHICTAHHWII)TUPUMHUIUHA
(14,4 wr, 0,039 mmonb) u xnopuna menu(l) (3,1 mr, 0,031 mmons), xnopuna autus (1,3 wr,
0,031 mmornb) u terpakuc(tpudenmndpochun)namwaansa(0) (3,0 mr, 2,60 mxmons) B TT'® (1,0
MJI) criepBa mponyBaiu Ny, a 3areM HarpeBajgu U nepemermmBanu npu 90°C B TeueHue 2 .
Peakunonnyro cmech ounmanu npen-B2XKX (pH=2, aueronutpun/BogatT®V) ¢ nonyueHnem
JKejaeMoro npoaykra B Bune conu TOV (4,2 mr, 42%). XKX-MC paccunrannsiii aist CooHj7NsO
(M+H)": m/z=385,1; naiinennsiii 385, 1.

IIpumep S. 4-Amuno-6-(3-unanopenn)-7-(1,1-gudgropaTua)-N-atunnupasono|1,S-

ajnupa3uH-2-KapooKcaMug
F

F
N~ = N’N\ a
“Mﬂ;\

W
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B cocyn mpubamsnmu 4-amuHO-6-(3-umanodennn)-N-stunmupasono[ 1,5-a Jnupasun-2-
kapookcamun (Ilpumep 1, Cragus 6; 20,0 mr, 0,065 mmons), 1,1-nudropstan-1-cyaspuHar
Hatpus (59,6 wmr, 0,392 mmonb), austriakapOonat (2,0 mi), Boay (1,3 mu) u mpem-6ymun
rugponepokcun (0,090 mi, 0,653 mmons). I[Tonyuennyro cmecy HarpeBanu npu 90°C B TeueHne
3 u. Peakumonnyro cmech ounmanu npen-KXMC (pH=2, aueronurpmin/BogatTd®V) c
HOJTyYeHHEM JKeJaeMoro npoaykra B Buae coau TV (5,6 wmr, 23%). XKX-MC paccuntaHHbIH
nas CigHi7FaNgO (M+H)*: m/z=371,1; Haiinennsiii 371,1.

Ipumep 6. 4-AMuHO0-6-(3-unanodgennn)-N-3tua-7-(1-

(TpudTOPMETHI)HKJIONPONUI)THPA30J10[1,5-a|nupa3un-2-kapdokcamuyg

FF
F
) 0
N7 “ nN
N = HN—,

NH,

VYka3aHHOe B 3arojoBKE COEAMHEHHE TOJy4dald C MCIOJIb30BAaHUEM METONUK,
aHAJIOTHYHBIX onucaHHbIM 1t Ilpumepa 5, 1-(Tpudropmernn)umkionponan-1-cyaspuHaToM
Hatpusi 3ameHsis 1,1-nudropatan-1-cynbduHaT HaTpusa. PeakMOHHYIO CMECh OUWINANH IPeT-
KXMC (pH=2, aueronutpui/Boga+T®VY) ¢ momyueHHeM KeJaeMOro NMpoAyKTa B BHIE COJIU
T®Y. XX-MC paccuurannbiii aust CooHgFsNgO (M+H)": m/z=415,1; Halinennsiii 415,1.

IIpumep 7. 3-(4-AmuHo-2-(azeTnauH-1-kapoonun)-7-(nupumMuguH-4-
ua)nupasono|1,5-ajnupazun-6-m1)0eH30HUTPUI
N
B
=N
-N O
N = = N RS
N ey o "
NH, L]
Cmaousa 1. Imun-4-amuno-7-6pom-6-(3-yuanogenun)nupazonof 1,5-ajnupazun-2-
Kapbokcuiam
O
p N O
N -~ = “.____ Ry
N 0,
NH;
PactBop 31un-6-(3-umanodpennn)-4-((2,4- tuMeTokCHOEH3 1T )aMUHO )iupa3 ool 1,5-

a|mupasun-2-kapOokcunara (Ilpumep 1, Cragus 4; 8,35 r, 18,26 mmonb) obpabareiBamn TOY
(20 mm) u HarpeBamu npu 90°C B Teuenme 30 mwmH. Ilocne ynameHus pacTBOPHUTEN
00pa3oBaBLIMICS OCAJOK NPOMBIBAIM BOAOW U STWIALETaTOM. HEOYMIeHHBbIH NpPOAYKT
pactBopsutt B IXM (73,0 mn) u [IMPA (18,26 mun), k manHoMy pactBopy npudasisin NBS
(3,15 1, 17,71 mmons). ITonydeHHYI0O CMeCh MEpeMEIInBAIM MPH KOMHATHOW TeMIepaTrype B
teyenne | 4. PeakunonHyro cmech paszdasisuin JIXM u Bogoii. Ocanok cobupanu puimbTpanmeit
U TIPOMBIBAJIM BOZIOH C TOJIyYEHHEM >KEJAeMOTro MPOAYKTa B BUZAE OEJOro TBEPAOIO BEIIECTBA
(5,6 T, 79%). XKX-MC paccumtannbii ans CigHi3BrNsO, (M+H)™: m/z=386,0; HalineHHbIi
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386,0.
Cmaous 2. Imun-4-amuno-6-3-yuanogenun)-7-(nupumuoun-4-un)nupasonof 1,5-
alnupasun-2-kapooxcunam
N\
7
- N
» N 0
N NW
NH, {1
Cwmech 3TUI-4-aMHHO-7-0poM-6-(3-1tmanod enmn)nupaszono| 1,5-a nupazun-2-

kapOokcunara (904 wmr, 2,341 mmonb), 4-(tpudyruncransmn)mupumuauna (1,3 1, 3,51 mmons),
xiopuna wmenu(l) (278 wmr, 2,81 wmmomb), xiopupma jutus (119 wmr, 2,81 mmons) u
terpakuc(tpudpennndocdun)namiaansa(0) (270 mr, 0,234 mmonp) B TI'® (15 mi) cnepsa
npoaysainu N, a 3areMm HarpeBanu U nepememnBaiu npu 90°C B Teuenue 2 4. PeakiMOHHYIO
cMechb pa30aBIISIM STUIIALETATOM M BOAOW, W BOJAHBIM CIIOH 3KCTPArHPOBAIHN 3THUJIALIETATOM.
OObennHEeHHBIE OpPraHMYECKHE CJIOU MPOMBIBAJIN HACBHIIEHHBIM BOAHBIM PACTBOPOM XJIOpHIA
Hatpus, cymmiu Hag NapSOys, oThuinbTpoBanu U KOHUEHTpUpoBanu. OCTaTok ounmany (Gaam-
xpomarorpadueli ¢ monydeHuem xenaemoro npoxaykra (0,34 r, 38%). XKX-MC paccunTaHHbII
nnst CooHigN702 (M+H)*: m/z=386,1; naiinennbrii 386,2.

Cmaous 3. 4-Amuno-6-(3-yuanoghenun)-7-(nupumuoun-4-un)nupasonof 1,5-anupazun-2-

KapboHOo6ast Kucioma

N
|
N
; 0
N ==
OH
NH;

Cwmech 3Tun-4-aMuHO-6-(3-umanodennn)-7-(mupumuans-4-uin)nupasono| 1,5-a Jnupasun-
2-kapboxkcunarta (340 mr, 0,882 mmoinb), 1,0 M runpokcuna Hatpusi (4,41 mn, 4,41 mMmoib),
aneronutpuwia (10 mu) u TI'® (5,00 M) mepememuBaid MpU KOMHATHOW TeMIEpaTtype B
teyenue 2 4. Peakimonnyro cmech noracuiu 1 N HCI no pH 4. Tlocie ynanenus 6osbineii 4acTu
OPTaHUYECKOTO PACTBOPHUTENS OCANOK COOMpamu myTteM (UIbTPALMM, MPOMBIBAIA BOAOH H
CYLIMJIM B BaKyyMe C TMOJYYEHHEM JKEIaeMOro MPOAYKTa B BUAE OENOro TBEPAOrO BEIECTBA
(295 wmr, 94%). XKX-MC paccuntannbiii a1 CisHipN;O, (M+H)*: m/z=358,1; HaiinenHblii
358,1.

Cmaousa 4. 3-(4-Amuno-2-(azemuoun-1-xkapoonun)-7-(nupumuoun-4-un)nupazonof1,5-
anupazun-6-un)oenzonumpun

K pactBopy 4-amunO0-6-(3-1tmanodenmn)-7-(nmupuMuans-4-mn)nupaszono| 1,5-a|nupazus-
2-kapbonoBoit kucnotsl (8,0 mr, 0,022 mmons) u HATU (8,51 mr, 0,022 mmons) B N, N-
mumermindopmamune (1,0 mu) npubasmsimu azerunus (3,02 Mk, 0,045 mmons) u DIEA (7,82
Mk, 0,045 mmons). [locne mepemernnBaHus TPy KOMH. TEMII. B TedeHHe 2 4, PeaklinoHHYIO

cmech ounmmanu npen-BOXKX (pH=2, auneronutpuin/BogatT®VY) ¢ monydeHueMm xeaaemMoro
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npoaykra B Buze comu T®Y (2,5 mr, 28%). XKX-MC paccuntannsiii ans CoiHisNgO (M+H)™:
m/z=397,1; uaiinennsiii 397,1. 'H SIMP (500 MI'y, IMCO) 6 9,11 (m, 1H), 8,94 (m, J=5,2 T'Ly,
1H), 7,96-7,90 (m, 2H), 7,79-7,73 (m, 3H), 7,55 (M, 2H), 7,47 (1, J=7,7 T'u, 1H), 4,29 (1, J=7,7
I'n, 2H), 4,03 (1, J=7,7 'y, 2H), 2,24 (M, 2H).

IIpumep 8. 3-(4-Amuno-7-(nupumMuauH-4-1i)-2-(MUppoIuAUH-1-
KapOoHuI)nupasono|l,5-ajmupazun-6-us1)0eH30HUTPUI
N
(‘ﬁ
=N
N7 ’:‘JM
" - == "
NH; Q

VYka3aHHOe B 3arojOoBKE COEAMHEHHE TONy4Yald C MCIOJIb30BAaHUEM METOIUK,
AHAJIOTHYHBIX OMHMCaHHBIM Ut [Ipumepa 7, nmuppomuauHoM 3amensist asetuauH Ha Cranuu 4.
Peakunonnyro cmech ounmanu npen-B2XKX (pH=2, aueronutpun/BogatT®V) ¢ nmonyueHnem
skenaemoro mponaykra B Buae conu TOY. XKX-MC paccuurannsiii qist CooHigN3O M+H)™:
m/z=411,2; HatineHubiii 411,2.

IIpumep 9. 3-(4-Amuno-2-(nmunepuauH-1-kap6oumnn)-7-(nupumuans-4-

ua)nupasono|1,5-ajnupazun-6-mi1)0eH30HUTPUI

VYKkazaHHOE€ B 3aroJiOBKE€ COEIMHEHHE TOJyyajud C UCIOJIb30BAHUEM METOAMK,
aHAJIOTUYHBIX omucaHHbIM s [Ipumepa 7, munepunuHoM 3aMeHsisi aseruauH Ha Craguu 4.
Peakunonnyro cmech ountnanu npen-BOXKX (pH=2, aueronutpun/sogatT®V) ¢ nonyyeHnem
skenaemoro npoxaykta B Buae conmu TOY. KX-MC paccuurannbiii qist Co3Ho N3O (M+H)*:
m/z=425,2; HalineHHbIi 4253,

IIpumep 10. 4-AMuHO-6-(3-unanogennn)-N, N-amyTun-7-(nupumuann-4-

un)nupasono|1,5-ajnupazun-2-kapooxcamun
N

5

N
Zy N,
N A= N

NH, ﬁ

Vka3aHHOE B 3arojiOBKe COEJUHEHHE IIONy4dall C HCIIOJNB30BAHHEM METOAUK,

AHAJIOTHYHBIX OMHMCaHHbIM 11t [Ipumepa 7, nusTunaMuHOM 3ameHsis azeruauH Ha Cramum 4.
Peakunonnyro cmech ounmanu npen-BOXKX (pH=2, aueronutpun/sogatT®V) ¢ monyuennem
JxemaemMoro nponaykra B Buje comu TOY. KX-MC paccunrannbiii anst CooHaiNsO (M+H)™:
m/z=413,2; Haiinennsii 413,2. 'H AMP (500 MI'n, IMCO) & 9,16 (n, J=1,3 I'u, 1H), 8,93 (x,
J=5,2 I'u, 1H), 8,02-7,95 (M, 2H), 7,87 (M, 1H), 7,83-7,75 (m, 2H), 7,58-7,38 (m, 3H), 3,50 (q,
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J=6,8 I'n, 2H), 3,41 (q, J=7,0 'y, 2H), 1,12 (1, J=7,0 I'u, 3H), 1,00 (1, J=6,9 I', 3H).
IIpumep 11. 4-AMuHO0-6-(3-unanogennn)-N-3Tua-N-meTna-7-(nupumuaus-4-

ua)nupasono|1,5-ajnupazun-2-kapooxcamun
“\\
)

=M

N.. =
N

NH,

=
W

Yka3zaHHOE€ B 3arojioBK€ COENMHEHHE TIOJNydajd C HCIOJb30BAHUEM METOMAMK,
AQHAJIOTUYHBIX onucaHHbIM 111 [Ipumepa 7, N-meTrsTaHaMUHOM 3aMeHsist a3eTuauH Ha Ctaguu
4. Peakumonnyr cMmech oummanu npen-BOXX (pH=2, auneronutpmwi/BogatTd®VY) c
noJly4eHreM >kejaeMoro npoaykra B Buge conu TOVY. XKX-MC paccunrannsiii ans Cy1HigNgO
(M+H)": m/z=399,2; naiinennsiii 399,2.

Ipumep 12. 3-(4-AmuHO0-2-(3-ruapoxcuazeruanH-1-kapoonun)-7-(mupumMuguH-4-

ua)nupasono|l,5-ajnupazun-6-ma)0eH30HUTPUI

VYka3aHHOe€ B 3arojOBKE COEAMHEHHE TOJNy4dalu C UCIOJb30BAHUEM METOAMK,
aHAJIOTUYHBIX onucaHHbIM Asd [Ipumepa 7, asetunus-3-onoM 3aMeHss azetuaud Ha Ctaauu 4.
Peakunonnyro cmech ountanu npen-BOXKX (pH=2, aueronurpun/sogatT®V) ¢ nonyuennem
’enaeMoro nponykra B Buje conmu TO®Y. KX-MC paccunrannbiii s CoiHisNgO, (M+H)™:
m/z=413,1; natinenubiii 413,1.

IIpumep 13. 3-(4-AmuHo-2-(azeTuaun-1-namernn)-7-(nupumuana-4-
ua)nupaszono[1,5-ajnupazun-6-m1)0eH30HUTPUI
N
L
-N
N+ “ N
N. A= N
NH, L]
Cmaous 1. 3-(4-Amuno-T-6pom-2-(cudpoxcumemun)nupazonof 1, 5-ajnupazun-6-
un)6e H3oHUmMpUI
JOUE
= = N'"
NT )
N o
NH,

K  pacrBopy  stun-4-amuno-7-0pom-6-(3-mmmanodenun)nupaszonol 1,5-amupasun-2-
kapookcunara (ITpumep 7, Cragus 1; 0,547 r, 1,416 mmons) B CH,Cl, (7,08 mur) u TT'® (7,08
mut) npubasnsimm 1,0 M DIBAL-H B TT'® (4,25 M, 4,25 mmons) nipu 0 °C. ITonyueHHyI0 cMech
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HarpeBaii O KOMHATHOW TeMIIepaTypbl W TEepPEMEIINBAId B TEUYCHHWE HOYU. PeaknOHHYIO
cmech pazbasisun [IXM u 1 N pactBopom NaOH. Opranudeckuii Cioi OTHEISUM U CYIIWJIH
Hax Na,SO,, ¢uibTpoBamu U KOHHEHTpHUPOBAIU. HeouwieHHbI MPOAYKT HCIONBb30BAIN Ha
cnenytomeii craguu 0e3 ouuctku. JKX-MC paccunrannsii st Ci4H; BrNsO M+H)*:
m/z=344,0; HalineHHbIi 344,0.

Cmaous 2. 3-(4-Amuno-2-(cuopoxcumemun)-7-(nupumuoun-4-un)nupazonof 1,5-

a[nupazun-6-un)benzonumpu

.‘_ﬁ
=N
N
N = = "H RS
N oH
NH,
Cwmech 3-(4-amuHO-7-0poMm-2-(rugpokcumerr)nupasono| 1,5-a Jnupasun-6-

win)oenzonutpmna (487 mr, 1,415 mmons), 4-(tpubytunctanauin)nupumuansa (575 mr, 1,556
mmodib), xsopuaa menu(l) (168 mr, 1,698 mmons), xnopuna nutust (72,0 mr, 1,698 mmons) u
terpakuc(tpudpernndocdun)nammaansa(0) (164 mr, 0,141 mmons) B TI'® (12 M) crepsa
npoaysaiu N, a 3ateM HarpeBaiu U nepememnBaiu npu 90°C B Teuenue 2 4. PeakliMOHHYIO
cMech pa30aBisUIM ATHJIALIETATOM W BOXOHW, OOWH pa3 BOAHBIA CIOH BKCTPAarHpOBAIIH
stunaneraroM. OObeMHEHHbIE OPraHUYECKUE CIIOM MPOMBIBAIA COJIEBBIM PACTBOPOM, CYIIHIIN
Han NapSOy4, ¢unbTpoBanu u KoHUEeHTpUpoBaiu. OcraTok ounmanu ¢isu-xpomarorpadueii ¢
nonyueHueM skemaemoro mponykra (0,16 r, 34% 3a 2 cragum). XKX-MC paccuuTaHHBIA IS
Ci1sH14N;0 (M+H)™: m/z=344,1; naiinennsrii 344, 1.

Cmaouss 3. 3-(4-Amuno-2-popmun-7-(nupumuoun-4-un)nupazonof 1,5-ajnupasun-6-

un)oeH3onumpu

NH

Cmecp 3-(4-amuHO-2-(rHOpOKCUMETIIN)- 7 -(TUpUMHUINH-4-ni1)mupasono| 1,5-a jnupa3un-
6-un)benzonurpmna (160 mr, 0,466 mmoinb), mepuonuHana lecca-Maptuna (237 wr, 0,559
mmoib) U CHoCly (4660 Mki) mepeMernnBajid NP KOMHATHOH TeMmIeparype B TeUeHHe 2 .
Peakimonnyro cmech pazdaemsuin JIXM wu  HaceimeHHbiM pactBopomM NaHCOj;. Tlocne
nepeMennBanus depe3 30 MHH opraHudeckuil ciofl pasgensnu U cymmnud Haj NapSOu,
¢unbTpOBaANM W KOHLEHTPUPOBATH. HEOUMIEeHHbIH NPOAYKT HCIOJIb30BAIH HA CIEAYIOLIEH
cranuu 6e3 ounctku. XKX-MC paccuurannbii s CigH,N,O (M+H)': m/z=342,1; nalinenHblii
342,1.

Cmaoua 4. 3-(4-Amuno-2-(azemuoun-1-unmemun)-7-(nupumuoun-4-un)nupazonof 1,5-
anupazun-6-un)benzonumpun

K  cmecu  3-(4-ammHO-2-popmui-7-(mupumunnH-4-un)nupasonol 1,5-a | nupazus-6-
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win)oensonutpmia (10 mr, 0,029 mmoinb) u azeruauna (3,35 mr, 0,059 mmons) B AXM (1 m)
npubasnsm TpuanerokcuOoporunpun Hatpus (12,4 mr, 0,059 mmons). ITocne nepemermnBaHus
[P KOMHATHOH TE€MIIepaType B T€UEHHE 2,5 4, paCTBOPUTEND YA 6 6akyyme. I1onydeHHbIn
ocratrok pacteopsimn B Meranone u 1 N HCI (1 N) u ounmanu npen-KXMC (pH=2,
aneronuTpui/BogatT®Y) ¢ nmomyueHuem sxenmaemoro mpoaykra B Buae conu TOY. XKX-MC
paccuntanHbii s Co HoNg (M+H)": m/z=383,2; naiinennsiii 383,2.

Ipumep 14. Itna-(8-amuHo-6-(3-unanodennn)-[1,2,4]rpuasono|l,5-ajnupasun-2-

Wia)kapbéamar

Cmaous 1. mpem-bymun-((me3umuncynsponun)oxcu)kapoamam

0..0 H o
LI

K pacteopy 2.4,6-tpumerunoensoncyibdonmnxnopuaa (9,10 r, 41,6 MMone) u mpem-
oymun N-runpokcukapOamara (5,54 r, 41,6 mmonb) B metun mpem-6ymun oom >¢pupe (MTBE,
90 mu) mpubassmy TpusTHaMuH (TEA, 6,09 mi, 43,7 MMOITB) 1O KaruisiM NPH ePeMEIIHBAHUN
npu 0 °C. IlonyueHHyro cycneHsuro nepememnsanu npu 0°C B TedeHHe NOMOJHUTENbHBIX 30
MUH, a 3aT€M HarpeBajill O TEMIIePaTypbl OKPYKaoLIel cpenpl. PeaknMOHHYIO CMech 3aTeM
pazbasisuu Bogoit (90 mu) u mosomwmm 1o pH 4 ¢ momompio 1 N HCI. Opranundeckuii cioit
IPOMBIBAJIA COJIEBBIM pacTBOpoM, cymmian Haj NaSOs, GunbTpoBanyu, U KOHLEHTPUPOBAIU C
nonay4yeHueM skenaemoro mpoaykra. JKX-MC paccumtannbii gas  Ci4HoNOsS  (M+H)™
m/z=316,1; natineHubiii 316,1.

Cmaous 2. O-(Mezumuncynvghonun)euopokcunramun

O‘\s”o NH
- 0’ 2

K T®Y (37,7 mn, 490 mmonp) mpu 0°C MemneHHO mnpubaBsuid mpem-0ymu

((mesutmncynpdonmn)okcn)kapdbamar (12,56 r, 39,8 wmmonp). PeaknuoHHyr0 —cMech

>
nepememnBany npu 0°C B TeueHue 1,5 4, a 3areM NOracHid C IOCJIENOBATEIbHBIM
npubaBlieHHEM KOJIOTOrO JibAa M Boxbl. llonmydeHHyro Oeyr CyCHEeH3WI0 HWHTEHCHBHO
nepeMelIBaIy Py TEMIEPAType OKPY Karouen cpeanl B TedeHue 5 muH. He no3sounsas ocanky
Ha (uiabTpe BBICOXHYThH, TBEPAbIE YACTHUIBI COOMpaNd TyTEM TINATENbHOH BaKyyMHOH
¢dunpTpannu ¢ mocaenyomeil IpoOMBIBKON BOIOH 10 Tex nop, noka pH ¢unerpara He mocturan
6. Braxubii ¢unsrpar cobupanu B JAXM, u nonydeHHbIH NBYX(a3HBIA PACTBOP OTHEIISIIH.
Crnoit IXM cymmnu Hax MgSO4 B Teuenne 30 MuH, 3aTeM QuiabTpoBain U npomeisain JIXM,
9ToOBI TONy4YuTh coenuHeHue B Buue pactBopa. KX-MC paccuurannbii mnsi CoHj4sNO3S
(M+H)": m/z=216,1; naiinennsiii 216, 1.

Cmaousa 3. 1,2-/[uamuno-3,5-oubpomnupaszun-1-us 2,4, 6-mpumemunben3oncynogonam
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Br\PUAN+NH2 O\\S?\?)_
e
r

K pactBopy O-(me3utmicynbhonut)ruapokcmnamuna (2,468 r, 11,47 mmons) B CHLClp
(50 mn) npubasnsmu 3,5-nuOpommnupasus-2-amuH (2,90 r, 11,47 MMomb), M THOJTy4YEHHbIH
pacTBOp MNepeMeIINBaJIM MPU TeMIepaType OKpysKarollei cpenbl B TeueHue Houu. Ocanok
cobupanu ¢unpTpauuu U cymuian non Bakyymom. JKX-MC paccumrannbiii miast C4HsBraNy
(M)*: m/z=266,9; HaiineHnblii 266,9.

Cmaous 4. Smun-(6,8-oudpom-[1,2,4]mpuazonof 1,5-aJnupazun-2-un)xapoamam
0

—
Br -
N A
Br

K cycnensun 1,2-nuamuno-3,5-qudpommnupasus-1-us 2,4,6-tpumerunOeH30ncynbdoHara
(190 wr, 0,406 mmonp) B JIXM (1,0 M) u N, N-gumerundopmamune (1 mn) npudapnsmm O-
stunkapbormsoTrnonuanatuaar (52,7 mka, 0,446 mmons). IlonyueHHyIO cMech mepemMenuBaIn
NP KOMHATHOM TeMIiepaTypsl B TedeHne 3 4. Peakunonnyro cmech pasdasisumn JIXM u Bozoii.
Opraangeckuii cinoit ornenunn u cymin Hax NaxSOy4, oOTPUIBTpOBaNIN M KOHLIEHTPUPOBAJIH 6
saxyyme. OctaTok ounmanu ¢isu-xpomarorpadueil ¢ mojay4eHueM sxeixaeMoro npoaykra (10
mr, 8%) XKX-MC paccunrannbiii g CsHgBroNsO, (M+H)*: m/z=365,9; naiinennsiii 365,8.

Cmaoua 5.  Imun-(6-6pom-8-((2,4-0umemorcubensun)amuno)-[1,2,4mpuazonof1,5-

alnupasun-2-un)kapoamam

0 ‘e
B -
~F N N%N?-I—O
NH
A0
0.

K cmecu stun-(6,8-nudpom-[1,2,4]rpuaszono[1,5-a]nupasun-2-mn)kapbamara (10 wmr,
0,027 mmonb) u (2,4-numerokcudenmn)meranamuna (4,58 mr, 0,027 mmons) B XM (1 M)
npubasisu DIEA (9,57 Mk, 0,055 mmons). TTocne nepememuBanus npu 40°C B Teuenue 2,5 4,
pacTBOpUTENb yAAIsu 6 6akyyme. OcraTok ouuimanu (idm-xpomarorpadueil ¢ moiydeHuemM
skenaemMoro npoxaykra (6,0 mr, 49%). XKX-MC paccunransbii aas C 17 Hy BrN ¢ O 4 (M+H) * :
m/z=451,1, 453,1; naiinennsii 451,1, 453,1.

Cmaous 6. Imun-(6-(3-yuanoghernun)-8-((2,4-oumemoxcubensun)amuno)-

[1,2,4]mpuazonof 1,5-alnupazun-2-un)xapoamam
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Cwmech >1i-(6-6pom-8-((2,4-numerokcudensmn )amuHo)-[ 1,2, 4 rpuazono| 1,5-a Jnupa3us-
2-un)kapbamara (6,0 mr, 0,013 mmons), (3-unanodenmn)oopoHoBoii kucaote (1,954 mr, 0,013
MMOJIb), uuukiorekcui(2',4',6'-rpunsonponunoudennn-2-mn)dochun - (2'-amuroOuGeHMIT-2-
wi)(xnop)nawtanust (1:1) (1,046 mr, 1,330 mxmounb) u ruapata Tpukamus ¢ocdara (6,74 wmr,
0,029 mmonb) B 1,4-nuokcane (0,6 mim)/Bome (0,200 mi) nepemernBanu npu 70°C B Teuenue 1
4. [Tony4yennsiii ocratok pactBopsuii B MeTaHoje U 1 N HCl u ounmanu npen-XXKXMC (pH 2) ¢
MOJIYYeHHEM JKEJIAaeMOro MPOAYKTa B BHIE Oesnoro Teepaoro Bemectsa (4,2 mr, 66%). XKX-MC
paccunTansbiil 1st Co4HN7,O4 (M+H)': m/z=474,2; nalinennsiii 474,2.

Cmaousa 7.  Omun-(8-amuno-6-(3-yuanoghenun)-[1,2,4mpuasonof 1,5-aJnupazun-2-
un)kapoamam

Cwmech atin-(6-(3-manodenn)-8-((2,4- numerokcuden3mn )amuno)-[ 1,2,4]tpuazono[ 1,5-
a|nmupasuH-2-un)kapbamara (6,3 mr, 0,013 mmonb) u TpudTopykcycHoi kuciotel (0,3 i)
nepememnBanu npu 90°C B teuenue 30 MuH. JleTyume BelecTBa yJaisuld M TOJYyYEHHBIH
ocTaTok pasdasisu MetanojoM u ounanmu npern-KXMC (pH=2, aueronurpmin/Boga+TdVY) ¢
NOJIy4E€HHEM sKkesaeMoro npoaykra B Buae conu TV (0,3 mr, 7%). dKX-MC paccuntanHblii ans
C1sH1aN70, (M+H)": m/z=324,1; naiinennsiii 324, 1.

IIpumep 15. 3-(8-Amuno-5-(6-oxco-1,6-auruaponupuaun-3-uu)-[1,2,4] rpuazono|1,5-

alnupa3zsuH-6-1J1)0eH30HUTPHII

Cmaous 1. 6-bpom-N-(2,4-0umemorcubensun)-[1,2,4[mpuazonof 1,5-ajnupasun-8-amun
E\‘/_,m )"\}
H%"

0

B cocyn 3arpysxanu 6,8-nubpom-[1,2,4]rpuazonol1,5-aJnupasuna (720 mr, 2,59 mmons),
(2,4-mumerokcudenmn)meranamuna (433 wmr, 2,59 mmons), DIEA (679 mki, 3,89 mmonns), 2-

npomnano (6 mn) u N, N-mumerundopmamun (6 mi). Cmecw Harpesanu ripu 90°C B Teuenue 2 u,



109

a 3ateM pasz0asisiin Bogoi. IlonydenHslit ocagok codupanu ¢punsrpanueii (0,94 r, 100%). XKX-
MC paccuntannbiii aus C4H sBrNsO, (M+H)": m/z=364,0, 366,0; Halinennslii 364,0, 366,0
Cmaous 2. 3-(8-((2,4-Humemoxcubenszun)amuno)-[1,2,4mpuasonof 1,5-a]nupazun-6-

un)oeH3onumpu

NG/J@%" N*}
N =

|
0

0

Cwmech 6-0pomM-N-(2,4-mumeTtokcubensun)-[ 1,2,4]tpuazono[ 1,5-a Jnmupasun-8-amMmuHa
(0,94 r, 2,58 wmmonb), (3-umanodenmn)oopoHoBoii kucnorel (0,417 1, 2,84 wMMmonb),
murmkiorexkcm(2',4',6'-tpunzonporunondenni-2-ui)pochun - (2'-amuHOOUpEHMIT-2-
wn)(xnop)namwtagust (1:1) (0,203 r, 0,258 mmonb) u ruapata tpukanus ¢ocdara (1,486 r, 6,45
mmoJb) B 1,4-nuokcane (9,68 mu)/Bone (3,23 mu) nepememuBanmu npu 70°C B Teuenue 1 4.
ITocne oxnaskaeHust 1O KOMH. TeMIl. cMech pa30assuiu Bonoi. [lonydeHHbII ocamok codupanu
nytem ¢punsrpamuu (0,7 1, 70%). KX-MC paccunrannbiii aas CoiHioNgO, (M+H)*: m/z=387.1;
HalineHHbI 387,1.

Cmaous 3. 3-(8-Amuno-[1,2,4]mpuazonof 1,5-aJnupazun-6-un)oensonumpun

NH,

Cwmech 3-(8-((2,4-numerokcudensmn)amuHo)-[ 1,2,4]tpuasomnol 1,5-amupasun-6-
wn)oenzonutpuia (0,70 r, 1,812 mmoinb) U TpUPTOpyKCYyCHOM KuchaoTel (4,19 mi, 54,3 MMOJIb)
Harpesanu npu 90°C B teuenue 30 muH. JleTyune BemecTsa ynamsuiu 6 eakyyme. IlonydeHHbIN
OCaJI0K TPOMBIBAJIM BOAOW M 3TWiaueratoM u cymwid B Bakyyme (0,35 1, 82%). XXKX-MC
paccunTannblii qst CpHoNg (M+H)*: m/z=237,1; naiinennsrii 237,1.

Cmaous 4. 3-(8-Amuno-5-opom-[1,2,4]mpuazonof 1,5-aJnupazun-6-un)benzonumpun

Hr
-N

N N ﬁ)ﬁ\%"‘}

M,

W
R

K pacrBopy 3-(8-amuno-[1,2,4]tpuaszono1,5-a]nupasun-6-un)oenzonurpmna (129 wr,
0,546 mmonb) B JIXM (5 M) u [IM®PA (1,250 mi) npubasnsin NBS (94 mr, 0,530 mmounb).
IlonyueHHyr0O CMeCh mNepeMellnBald MPH KOMHAaTHOM TeMIepaType B TedeHue 1 4.
Peakunonnyro cmech pasdasmsum JIXM u Bomoii. Ocanok cobupanu nyteM (QuipTpauu u
npoMbiBasd Bopou u stwianeratoMm (135 mr, 78%) XKXX-MC paccunrannsiii mis CoHgBrNg
(M+H)": m/z=315,0, 317,0; Haiinennsii 315,0, 317,0.

Cmaous 5. 3-(8-Amuno-5-(6-memorcunupuoun-3-un)-{1,2,4]mpuazonof 1,5-afnupazun-6-
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un)0e H30HUmMpUI
.
0
=N
! L
~N
NF “NS
NW
NHa

Cwmechb 3-(8-amuu0-5-Opom-[1,2.4]rpuazono[ 1,5-a|nupasun-6-un)oenzonurpuia (20 mr,
0,063 ™MMoOmb), (6-METOKCHNMUPUANH-3-Ua)00poHOBOH kucHoTel (9,71 wmr, 0,063 wmMMOIb),
murmkiorexkcm(2',4',6'-tpunszonpornunoundenni-2-ui)pochun - (2'-amuHOOUpEeHMIT-2-
wn)(xnop)nawtanust (1:1) (5,0 mr, 6,35 mkmonb) u rugpara Tpukanus gocdara (32,2 mr, 0,140
mmoib) B 1,4-nuokcane (0,6 mu)/Boge (0,200 mi) nmepememuBanmu npu 70°C B Teuenue 1 4.
Ocratok pactBopsuiu B Meranone u | N HCl wu ounmamun npen-XXKXMC (pH=2,
aneronutpwi/Bona+T@Y) ¢ monydeHHeM >KelaeMoro MponykTa B BUAe O€oro TBEPIOTO
semectBa (12 wmr, 55%). XXX-MC paccumrannbii ans CigHiuN,O (M+H)™: m/z=344,1;
HalinmeHHbIN 344,1.

Cmaousa 6.  3-(8-Amuno-5-(6-oxco-1,6-oucuoponupuoun-3-un)-[1,2,4mpuazonof1,5-
alnupazun-6-un)oenzonumpun

Cwmech 3-(8-amuHO-5-(6-MeTokcunupuanH-3-mn)-[ 1,2,4]rpuaszono[ 1,5-a |nupazun-6-
win)oensonntpmia (10 mr, 0,029 mmons), noguna kanus (14,50 mr, 0,087 MMOJIb) U YKCYCHOM
kuciorsl (1,0 mi) HarpeBamu npu 90°C B TeueHume 1 u. Cmech pazOaBisyIi METaHOJIOM U
ounmmamu npen-KXMC (pH=2, aueronutpun/soga+TdPV) ¢ nonaydeHuem xemaemMoro npoaykra
B Buzie comu T®Y (3,5 mr, 37%). XKX-MC paccuntannsii g C7HpN,O (M+H)': m/z=330,1;
HaigeHnss 330,1.

Ipumep 16.  3-(4-AMHHO-2-(MHPUAHH-2-HIAMeTHI)IHPa30J10[1,5-alnupa3zun-6-

WJT1)0eH30HUTPHJT

= N/N\

/@\‘A
N/ N - = N
7N
NH, _

Cmaoua  1:  3-(4-(2.4-/[umemorcubenzunramuno)-2-(cuopoxcumemun)nupazonof1,5-

alnupazun-6-un)oenzonumpun
N OH

K pactBopy »Tmi-6-(3-unanodenn)-4-((2,4- 1nMeToKCUOSH3MIT)aMUHO )Irpa3oiof 1,5-
a|mupasun-2-kapookcmnara (Ilpumep 1, Cragus 4; 4,00 r, 8,74 mmonb) B TI'® (200 mn)
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npubasis qurso0yTmnamomMuaniAruapua (1,0 M pactsop B Tonyodne, 35,0 mi, 35,0 MModb)
npu -78 °C. PeakIIMOHHYIO CMeCh HarpeBajld [0 KOMH. TEMIl. B T€UEHHE MEPEeMELINBAIN MPU
KOMH. TeMr. B TeueHne 30 muH. PeakunonHyro cmech mnoracunu mnpuOasneHuem 300 mu
HACBILIEHHOTO BOJHOIO pacTBOpa CErHeTOBOH coiu. IlonyueHHyr0 cMech nmepeMelunBanu Mpu
KOMH. TeMIl. B TeueHue | 4, KOTOPYH 3aTeM KOHLIEHTPUPOBAIM, a OCTATOK 3KCTPAarupoBasu
JAXM. Opranudeckyro ¢a3y NpOMBIBAIM COJEBbIM pacTBOpoM, cymmin Hajg NapSOu,
¢unpTpoBanM M KoHUEHTpHpoBaU. OCTaTOK ouMIIaIM (iduI-XpoMaTtorpadueil ¢ nojaydeHuem
JKEeJIJaeMOro MpoAyKTa B Buae Oenoro TBepaoro BemecTna (2,1 r, 58%). XKX-MC paccunTaHHbIH
st CsHaoNsO3 (M+H)': m/z=416,1; HalineHHbIi 416,2.

Cmaous 2: 3-(2-(bpommemun)-4-(2,4-0oumemorcubensuramuno)nupazonof 1,5-
alnupazun-6-un)oenzonumpun
N \ Br
N

3-(4-(2,4-JumeTokcHOEH3UIAMUHO)-2-(THAPOKCUMETHI )M pa300[ 1,5-a |mupaszun-6-
wn)6enzonutpui (3,0 r, 7,22 mmons) pactBopsu B JIXM (200 min) u npubasnsinu PBr3 (1,4 mu,
14,44 mmonb). Cmech mepeMelmMBaiy MpPU KOMH. TeMi. B TedeHue 5 4. Ilocne 3aBepiueHus
peakumro noracunu npudasneHneM Hacbil. NaHCOj3, cmech 3arem skcrparuposamu JIXM.
Opranundeckyro a3y mpOMBIBAIM COJNEBBIM PacTBOPOM, cymnin Hag NarSOy, ¢unpTpoBanu u
KoHUeHTpupoBasu. Ocrarok ounmanu ¢isu-xpoMarorpagueil ¢ MOJyUYEHHEM JKEeJIaeMOro
npoaykra B Buae Oemoro Teepmoro BemectBa (2,4 1, 69%). XKX-MC paccuntaHHbIi s
CxH>1BrNsO, (M+H)": m/z=478,1; naiinennsrii 478, 1.

Cmaous 3: 3-(4-(2,4-/[umemorcubenzuramuno)-2-(nupuoun-2-uimemun)nupazonof 1,5-
a[nupaszun-6-un)oenzonumpun

N
m

Cmech  3-(2-(6bpommermi)-4-(2,4- numeTokcuOeH3WIAMIHO )iupasoiof 1,5-a Jmupazun-6-
wi)oensonutpmwia (700 mr, 1,46 mmone), Cul (55,7 wmr, 0,293 mmons), CsF (445 wmr, 2,93
MMOJb), Terpakuc(tpupenmnpochun)namranmsi(0) (169 wmr, 0,146 wmmomp) u  2-
(TpubytuncranHmn)mupuauHa (646 mr, 1,756 mmons) B 1,4-nuokcane (2 mul) HarpeBanu mpu

140°C B Teuenue 1 4 B MUKPOBOJIHOBOM peakTope. PeaklinoHHYI0 cMech pa30aBiisiii BOAOH H
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SKCTparnpoBai ¢ wucnojp3oBanueM JIXM. Opranuueckyro (asy NpOMBIBAIN COJEBBIM
pactBopoMm, cymin Hag Na,SO,, ¢rnbTpoBanu U KoHUEHTpUpoBaan. OcTaToK ounImanu (si-
xpomaTorpaduei ¢ moyiydeHueM KeIaeMoro npoaykTa B Buae 0enoro Teepaoro semecrna (428
mr, 62%). XKX-MC paccuurtannbiii 1y CosHosNgO, (MAH)+: m/z=477,2; natinennbiii 477,2.

Cmaous 4. 3-(4-Amuno-2-(nupuoun-2-urmemun)nupaszonof 1,5-afnupazun-6-
un)oen3onumpu

B peakuuonsbiii cocyn 3arpyxkanu 3-(4-(2,4-nuMeTOKCHOEH3MIaMHHO)-2-(TTMPUIUH-2-
WIMeTH)Hpas3odof 1,5-a Jnupasun-6-mn)oenzonutpun (428 wmr, 0,9 mmons) u TOY (1 wmn).
Cwmech HarpeBanu nipu 70°C B Teyenue 20 muH. CMech pa30aBIsiid BOAOW U MOTACHJIN HACHIII,
NaHCO;. Cwmech skcrparmpoBaiu  JAXM. Opraaudeckyro (a3y NpOMBIBAIU COJEBBIM
pactBopoM, cymmin Hag Na,SOy, unbTpoBaiu U KoHIEeHTpupoBaan. OcTaTok ounInany Gsm-
xpomarorpaduell ¢ TONyYEHHEM JKEIaeMOro MPOAYKTA B BHUAE CBETJIO-JKENITOTO TBEPIAOTO
BemectBa (260 wmr, 89%). XX-MC paccunransbiii gas CioHjsNg (M+H)™: m/z=327.1;

HalimeHHbIN 327,2.

IIpumep 17. 3-(4-AMuHO-2-(MMPUAHH-2-UIMeTH)-7-(MUpUMHANH-4-
ua)nupasono|l,5-ajnupazun-6-m1)0eH30HUTPUI
N
I
=N
N":" = N‘N\
N\ ——
7
MH,

Cmaousa 1: 3-(4-Amuno-7-6pom-2-(nupuoun-2-uamemun)nupazonof 1,5-ajnupazun-6-

un)oeH3oHumpu

/@J\;[
“N
NF ~ NN
N Ao
74 N\
NH, .

K pacTBopy 3-(4-amuHO-2-(upuanH-2-unMeTwn)nupaszono| 1,5-a Jnupazus-6-
win)oensonutpuna (Ilpumep 16, Cragus 4; 260 mr, 0,8 mmonb) B JIMDPA (2 mi) mo Karuisim
npubasnsn pactBop N-Opomcykumaumuna (122 mr, 0,68 mmoins) B JIM®PA (0,5 mi) nipu 0 °C.
IMonyuennyro cmech mnepememmuBanu mpu 0°C B teuenue 10 muH. PeakumoHHyrO CcMmech
pazbasmsuin Bonmoit. Cmeck skcrparuposanmu JIXM. Opraandeckyro a3y IpOMBIBAIN COJEBBIM
pactBopowm, cymmin Hag NaSOs, ¢unbTpoBanu U KoHIeHTprupoBaan. OcTaTok ouninanu Gsi-
xpomaTtorpadueil ¢ MOJyYeHHEM KeJIaeMOT0 MPOAYKTa B BHIE CBETJIO->kenToro macnia (202 wr,
62%). XKX-MC paccunrannbii 15 C 19 H 14 BtN ¢ ( M+H)*: m/z=405,0; naiinennsrii 405,1.

Cmaoua 2.  3-(4-Amuno-2-(nupuoun-2-unmemun)-7-(nupumuoun-4-un)nupazonof 1,5-
anupazun-6-un)oenzonumpun

Cwmech 3-(4-amuHO-7-0poMm-2-(upuauH-2-uaMetnin)nupasono| 1,5-a Jnupasun-6-
win)oensonutpmia (15 mr, 0,037 mmoss), Cul (1,4 mr, 0,007 mmons), CsF (11 mr, 0,074 mmonb),
terpakuc(tpuderundocdun)namnaans(0) (4,2 Mr 0,004 MMOJIb) u 4-

2
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(rpubytuncranamn)mupumuansa (16,4 mr, 0,044 mmons) B 1,4-auokcane Harpesanu npu 140°C
B TeueHHe | 4 B MUKPOBOJIHOBOM peakTope. PeakImoHHy0 cMeCh KOHLIEHTPHPOBAJIHN B BaKYyME,
U TIOJyYEHHBIH OCTaTOK PACTBOPSUIM B METaHOJIE, NMPHUOABISUIN HECKOJNbKO Kamenb TV, u
ounmanu npen-KXMC (pH 2, aueronurpun/Bopa+T®VY) ¢ nonydeHneM xeaaeMoro mpoaykra
B Bune comu TOV . KX-MC paccunrannbii aaa CpHpsNg (M+H)™: m/z=405,2 HaiinenHblii
405,2.

IIpumep 18. 3-(4-Amuno-7-(1-3tun-1H-nupa3zon-5-uia)-2-(nupuaun-2-
WIMeTHI)HPa30J10[1,5-a]lnupa3zuH-6-n1)0eH30HU TPUIT
=N
N":’ = N“N\
N o —
7
Cwmech 3-(4-amuHO-7-0poM-2-(TupuauH-2-uaMeTHI)upasono| 1,5-a Jnupasun-6-

win)oensonutpuna ([Ipumep 17, Cranms 1; 15 wmr, 0,037 mmonsb), 1-3tun-5-(4,4,5,5-rerpamer-
1,3,2-nuokcaboponan-2-un)-1H-mupazona (9,69 wmr, 0,044 wmmonp), aunmkiorekcmi(2',4',6'-
Tpumzonponunondernn-2-un)pochun - (2'-ammunodudenmn-2-mn)(xnop)namwagus (1:1) (2,86
mr, 3,63 mxmonb) 1 CsyCOs (23,2 mr, 0,071 mmonb) B 1,4-nuokcane (1 mm)/Bone (0,200 mu)
nepemetnnanu npu 90°C B TeueHue 1 4. PeakliMOHHYIO CMeCh KOHLIEHTPUPOBAIU B BaKyyMe, U
NOJIyYeHHBIH OCTAaTOK pacTBOpsiii B MeraHone u ounmmanu npen-XXKXMC (pH 2,
aneronutpwi/Boga+T®Y) ¢ monydeHuem xenaeMoro npoaykra B Buae comu TOY . XKX-MC
paccuntanHblit 111 CosHo Ny (M+H)*: m/z=421,2; naiinennsii 421,2.

IIpumep 19. 4-(4-AMuH0-6-(3-unanogennn)-2-(2-propoéensua)nupasonoll,s-
alnupaszun-7-ua)-5,6-nuruaponupuaud-1(2H)-kapookcamun

c>§[,r~u-|2

o

Cmaous 1. 3-(4-(2,4-/[umemorcubensuramuno)-2-(2-¢pmopodenzun)nupasonof 1, 5-

anupazun-6-un)oenzonumpun

Cmecp  3-(2-(bpommermi)-4-(2,4- numerokcuOeH3WIaMIHO )iupasodo| 1,5-a Jmupazus-6-
mn)oenzonurpuna (Ilpumep 16, Cranusa 2; 200 mr, 0,42 mmonsb), (2-pTopdenun)oopoHoBoit
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kuciiotsl (70,2 mr, 0,502 Mmoub), nuuukinorekcui(2',4',6'-rpunsonponundoudenun-2-mi)pochux
- (2'-amuaOoOUpenmn-2-un)(xaop)namtagus (1:1) (32,9 mr, 0,042 mmone) u Cs,COs3 (272 wr,
0,836 mmounb) B 1,4-nuokcane (2 mu)/Bone (0,2 mi) nepemermsamu npu 90°C B tedyeHue 3 U.
Peakimonnyro cmech paszbaensiin Bomoi u skcrparupoBanu JAXM. Opranmueckyro ¢asy
NPOMBIBAJIM COJIEBBIM PAcTBOpOM, cyurmnu Haa NarSO4, (QUIbTpOBaIM M KOHLEHTPUPOBAIH.
Ocrarok ounmanu ¢uaiu-xpomarorpadgueli ¢ NoJyueHHEM KeJaeMoro MpoaykTa B Buae 0enoro
tBeproro BemectBa (157 wmr, 76%). XKX-MC paccuurannsiii st CogHosFNsO, (M+H)+:
m/z=4942; natineHubiii 494,1.

Cmaous 2. 3-(4-Amuno-2-(2-¢pmopoenzun)nupazonof 1,5-ajnupazun-6-un)oenzonumpun

N N F
A\ ,N_\
/ —_
N=
NH,

B  peakumonHbli  cocyn  3arpyxkamn  3-(4-(2,4-mumeTokcuOeH3mIaMuHO)-2-(2-
¢dropbensun)nupazonol 1,5-a Jnupazun-6-un)oensonntpun (157 mr, 0,32 mmons), TOVY (1 mi).
Cwmech HarpeBanu nipu 70°C B Tedenue 20 mua. CMech pa30aBisiin BOION M MOTACHIIA HACHIIL.
NaHCO;. Cwmechb skcrparmpoBanu  JAXM. Opraamdeckyio (a3y NpOMBIBAIN COJEBBIM
pactBopoMm, cymmin Hag Na,SO., ¢unbrpoBanu u koHIeHTpupoBaiu. OcTaTok ounimany (sm-
xpomaTtorpadueil ¢ MoJy4eHUeM KeJIaeMOoro MPOAYKTa B BHIE Oeloro TBepaoro emectsa (96
mr, 87%). XKX-MC paccuntannsii mist CooH sFNs (M+H)': m/z=344,1; naiinennbrii 344,2.

Cmaous 3. 3-(4-Amuno-7-6pom-2-(2-¢pmopbenzun)nupazonof 1,5-ajnupazun-6-

un)oensonumpun u 3-(4-amuno-3-6pom-2-(2-pmopbenszun)nupazonof 1,5-a[nupazun-6-
un)oeH3onumpu
N F N
W Br, N N N
N= N= Br
NH, NH,,

K pactBopy 3-(4-amuno-2-(2-propoensun)mupazonol 1,5-a]nupasun-6-min)O0eH30HUTpHIA
(96 wmr, 0,28 mmonb) B IM®PA (1 M) mo kamism npubasiisiin pactBop N-OpoMCyKLIMHUMEIA
(39,8 wr, 0,22 mmoinb) B IM®PA (0,5 mu) npu 0 °C. [TonyueHHYIO CMeCh MEePEeMEIINBAIH MPH
0°C B Teuenne 10 muH. PeakuMOHHYIO cMeCh pa30aBisUTH BONOH M sKcTparuposaiu JIXM.
Opranudeckyro a3y MpOMBIBAIA COJIEBBIM pacTBOpOM, cymuiu Haa Na,SO,, unbTpoBamn u
KOHueHTpupoBamd. OcTtarok oummanu  ¢uniu-xpomarorpadgueli ¢ MOMYyYEHHEM IBYX
peruonzomepoB (101 wmr, 0,24 mmonb 86%), KOTOpBIE HCIONB3YIOT HETOCPEACTBEHHO Ha
caenyromeii craguu. JKX-MC paccumrannbiii  ans  CooHsFBrNs (M+H)™: m/z=422.0;
HalimeHHbIN 422,1.

Cmaous 4. 4-(4-Amuno-6-3-yuanogenun)-2-(2-¢pmopodensun)nupazonof 1,5-ajnupaziun-
7-un)-5,6-oucuoponupuoun-1(2H)-kapboxcamuo

Cwmech 3-(4-amuHO-7-6pom-2-(2-¢pTopbenzum)nmupasonol 1,5-a|mupaszun-6-

W1)OEH30HUTPHIIA, 3-(4-amuHO-3-0pom-2-(2-¢pTopbensum)nupasonol 1,5-a]mupaszun-6-
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wi)oensonntpmwia (15 mr, 0,037 mmons), 4-(4.,4,5,5-terpameri-1,3,2-nrokcaboponan-2-u)-
3,6-nurunporupuans- 1 (2H)-kapbokcamuna (13,4 mr, 0,053 mmounb), aunukiorekcm(2',4',6'-
Tpunzonponunoudennn-2-un)pochun - (2'-ammuodudenun-2-un)(xnop)namaaus (1:1) (2,86
mr, 3,63 mxmonb) u Cs,COs (23,2 mr, 0,071 mmons) B 1,4-nuokcane (0,6 mu)/Bonme (0,200 mu)
nepemerrBaiy npu 90°C B Teuenue 1 4. PeakiMOHHYIO0 CMeCh KOHLIEHTPUPOBAIN B BaKyyMe, U
OCTaTOK pacTBOpsuiM B MeTaHoje u ountnanu npen-KXMC (pH 2, aueronutpun/sogatT®V) ¢
NOJIy4eHHeM JIByX coeanHeHuil. CoenMHeHHIo ¢ 00jiee KOPOTKHUM BPpEMEHEM yAep KUBaHUS ObLIO
NPUCBOEHA CTPYKTypa YKa3aHHOIO B 3aroyioBke coeauHeHus B Buzae coimu TOY. XKX-MC
paccuntarsbiid 11t CogHo3FN,O (M+H)*: m/z=468,2; HaiineHHbIi 468,2.

Ipumep 20. 4-AMuHO0-6-(3-unanodgenni)-2-(2-propoéensuna)nupaszono|l,S-

a|nupasuH-7-KapOOHUTPUI

Cwmech 3-(4-amuHO-7-6pom-2-(2-propbensmn)mupasono| 1,5-a]mupazun-6-
W1)OCH30HUTPHIIA, 3-(4-amuHO-3-0pom-2-(2-¢pTopbensun)nupasonol 1,5-a|mupaszus-6-
wn)oenzonutpuna (15 mr, 0,037 mmone) (Ilpumep 19, Cragus 3), unannna nunka (8,3 mr, 0,071
mmonb) u tBuXPhos-Pd-G3 (2,8 wmr, 3,6 mxmonb) B 1,4-muokcane (1 mmm)/Bome (1 wmn)
nepememnsanu npu 100°C B Teuenue 4 4. PeakinOHHYIO0 CMeCh KOHLIEHTPUPOBAIU B BaKyyME ,
U TIONYYEHHBI OCTaTOK pacTBOpsiAM B MeraHoie u ounmanu mnpen-KXMC (pH 2,
aneroHutpwi/Boga+T®Y ) ¢ monydyenuem nByx coennHeHuil. CoenuHeHUI0 ¢ 0ojiee KOPOTKUM
BpPEMEHEM YIep KUBaHMs ObLIO MPUCBOEHA CTPYKTYpa YKA3aHHOTO B 3arOJIOBKE COEIUHEHUS B
Buze comu T@Y. KX-MC paccuurannbii mns Co HisFNg (M+H)™: m/z=369,1; HaiinenHsblit
369.2.

IIpumep 21. 4-AMuHO0-6-(3-unanodgenmnn)-2-(2-gpropodensuna)nupaszono[l,S-

a|nupa3zuH-3-KapoOHUTPUI

VYka3aHHOe B 3arojiOBKE COEJMHEHHE MOJydald C HCIOJb30BAaHUEM TEX K€ METOJUK,
KoTopble omucanbl ansi Ilpumepa 20. PeakimonHyro cmech ounmanu npen-B2XKX (pH=2,
aneronutpwi/Boga+T®Y) ¢ mnonydenunem naByx coeauHenmit. CoemuHeHuro ¢ Oojee
NPONOJDKUTEIBHBIM BPEMEHEM VAEPKUBAHUS OBUIO MPHCBOEHA CTPYKTYpa YKa3aHHOTO B
3arojioBke coenuHeHus: B Bune conmu TA®Y. XKX-MC paccunrannsiii miust CoHij4FNg M+H)™:
m/z=369,1; HatineHHbIi 369,2.

IIpumep 22. 3-(4-Amuno-7-6pom-2-((2-propdenna)(ruapoxcu)mernia)nupasoio|1,5-

alnupa3suH-6-n1)0eH30HUTPHI
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Br
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N~ N M
NH,
K pacTBopy 3-(4-amuHO-7-0poM-2-(ruapOKCUMETIIT)THPa30Io[ 1,5-a Jnupasun-6-

win)oenzonntpmna (Ilpumep 13, Cragus 1; 1,06 1, 3,1 mmonb) B IXM (30 mu1) mpuGasiisiiu
nepuonuHan Jlecca-Maprtuna (1,44 1, 3,39 mmonb). [TonyueHHyr0 cMech TepeMeUINBaIu MPH
KOMHATHOW Temriepatype B TedueHue 30 MuH. PeakIMOHHYI cMech pa30aBsUTd HACBIL .
NaHCO;. Opranndeckyro ¢a3y NpOMBIBAIA COJEBBIM pPacTBOPOM, Cymmian Haa NapSOu,
¢unbTpoBanM U KOHUEeHTpHpoBanu. OCTaToK ouMIany ¢unI-xpomMarorpadueil ¢ MoaydeHuemM
JKEJIaeMOoro MpoayKTa B Buae Genoro TBepaoro Bemmectsa (0,64 1, 61%). XKX-MC paccunTaHHBIH
anst C14HoBrNsO (M+H)™: m/z=342,0; naiinennsiii 342,0.

Cmaous 2.  3-(4-Amuno-T7-opom-2-((2-¢hpmoppenun)(cuopoxcu)memun)nupaszonof 1, 5-
anupazun-6-un)oenzonumpun

K pacteopy TI'® (20 mi) 1-¢prop-2-uondenzomna (0,31 mu, 2,7 MMonb) mpuOaBIsIHN
mzonponuiMaraniopomun (0,8 mn, 2,3 mmonb) B TI'® nmo kammsam mpu -20 °C, u pacTBop
nepemelnuBaiy B TedeHne | 4. 3areM K pacTBopy npubasisnu pactBop 3-(4-amuHO-7-Opom-2-
dopmunnupazonol 1,5-a]nupasun-6-nn)oensonurpuna (228 mr, 0,67 mmons) B TI'® (2 mn).
Cwmech nepemennBany B TeueHue 12 4 npu HarpeBaHUM IpU KOMHATHOH Temneparype. Ilocie
3aBepLICHUs peakiuio noracuiy npudasnennem Hacein. NH4Cl. Bognyro dasy skcrparuposanu
JAXM, u opranuyeckyro a3y MpoMbIBaIM COJIEBBIM pPacTBOpOM, cymmid Hax NapSOu,
¢unbTpoBaNM U KOHLEHTpHPOoBaaK. OCTaTOK ouMIIaIH (udnI-xpoMmarorpadueii ¢ Moay4eHuem
JKeJIaeMOoro mpoaykTa B Buae Oenoro TBepaoro Bemmectsa (0,18 r, 63%). XKX-MC paccunTaHHbIH
aust CooH 4BrFNsO (M+H)™: m/z=438.0; Haiinennsrii 438,1.

Ipumep 23. 3-(4-Amuno-2-((2-¢propdpenunn)(ruapoxcu)mernt)-7-(nupumMuanH-4-

ua)nupasono|l,5-ajnupazun-6-m1)0eH30HU TPUI

B
~N
o =~n-N
NT h F
Ns"=" on
NH,
Cwmech 3-(4-amuHO-7-0pom-2-((2-pTopdenmn)(ruapokcu )mermn)nupazono| 1,5-

a|nupasuH-6-mn)denzonutpuina (Ipumep 22; 16,0 mr, 0,037 mmons), Cul (1,4 mr, 0,007 mmonb),
CsF (11,0 mr, 0,074 mmons), Terpakuc(tpupenunpochun)nantanusi(0) (4,2 mr, 0,004 Mmmosns) u
4-(tpubytuncrannmwn)nupumunusa (16,4 mr, 0,044 mmonb) B 1,4-nMOKCaHe HarpeBaiu NpU

140°C B TeyeHue 1 4 B MUKPOBOJIHOBOM peakTope. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU B
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BaKyyMe, U MOJYy4YeHHbIN OCTATOK PACTBOPSUIM B METAHOJ, CMELINBAJIHN C HECKOJIBKUMHU KaIUIsIMU
TPV, u ounmanu npen-XXKXMC (pH 2, aneronurpmi/Bona+T®VY) ¢ monyueHneM xexaemMoro
npoaykra B Buge comu TA®Y . KX-MC paccunrannbiii qs Co4H7FN;O (M+H)*: m/z=438,1
HaWneHHbIN 438.2.

IIpumep 24. 3-(4-Amuno-2-(3,6-nuruapo-2H-nupan-4-un)-7-(nupumuaun-4-

Wi)nupaszono[l,5-ajnupasuH-6-ns)0eH30HUTPHIT
N

| )

~N
P =>N-N
- ~

NH,

Cmaous 1. 3-(2-Xnop-4-oxco-4,5-oucuoponupasonof 1,5-aJnupasun-6-un)oenzonumpun

N N
W ,NH Cl
N
i —
HN
0

K pacrBopy merun-3-xnop-1H-nupazon-5-kapbokcunara (901 mr, 5,61 mmons) u 3-(2-
Oopomaniernn)oenzonutpuia (1257 mr, 5,61 mmone) B anerone (253 mun) npubasisiim kapOoHAT
kamust (853 wmr, 6,17 mmonb). Cmech mepeMemnBalyd IMPH KOMH. TEMIL. B TedeHue 12 |
PeakunoHHYI0 CMeCh 3aTéM KOHLIEHTPUPOBAIH, W TMOJYYEHHBIH OCTaTOK MEPEHECIH B BOLY U
JAXM. Opranuyeckyro a3y NpPOMBIBAIHA COJEBBIM pPacTBOpPOM, cymmid Hag NapSOy,
¢unbTpoBaTM M KOHLEHTpupoBaiu. OCTaTOK pacTBOPSIM B yKCycHOW kuciore (30 mi) u
npubasnsM auerat ammoHnus (4,7 r, 60,8 mmons). Cmech nepemernnBanu npu 110°C B TeueHue
36 vacos. Ilocne oxnakaeHUss 1O KOMH. TEMII. CMeChb pa30aBIisin BOAOH, M OCAJOK COOMpaH
nyTeM (UIBTPALMHM U MPOMBIBAIN BOJOH C IOJIyYEHHUEM JKeJIaeMOro MPOAYKTa B BHUAE Oenoro
tBepaoro Bemectsa. JKX-MC paccuntannbiii aias C13HsCINSO (M+H)*: m/z=271,0; HaiineHHbIi
271,1.

Cmaous 2. 3-(2,4-/{uxnopnupaszonof 1,5-a]nupazun-6-un)benzonumpun

Cwmech 3-(2-xm0p-4-okco-4,5-quruapornupaszono| 1,5-a Jnupasun-6-mn)oersonurpuna (1,6
r, 5,9 mmone) u POCI; (2 mi, 20,1 mmonb) HarpeBamu npu 110°C B Teuernne Houm. Ilocne
OXJIAKIEHUs] 10 KOMH. TEMII. CMeChb NMpHOaBsuid B KoJly, comepskamyto jen. IlomydeHHbIH
0CaZIoK COOMpaIN U MPOMBIBAIHA BOIOHW C MOJYYEHHEM JKEJaeMOro NMPOAYyKTa B BUAE Oenoro
teepmoro BemectBa (1,18 1, 69%). XX-MC paccunrannbii ans C;sH;CLN, (M+H)
m/z=289,0; HatineHHbIi1 289, 1.

Cmaous 3. 3-(4-Amuno-2-xnopnupaszonof 1, 5-afnupazun-6-un)benzonumpun
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B mMukpoBomHOBBI cocyn 3arpyxamu  3-(2,4-nuxnopnupasonol1,5-aJnupasun-6-
un)oenzonutpun (1,4 r, 4,84 mmonn), (2,4-numerokcudenmn)meranamus (0,90 r, 5,4 mmonb),
DIEA (1,304 mn, 7,47 mmonb) u Oytan-1-o1a (10 mi). Cmecs Harpesaimu nipu 150°C B Teuenue 30
MHH B MHKPOBOJIHOBOM peakTope. CMech pa30aBisiin BOIOH, U MOJNYYEHHBIH OCaoK coOupanu
nyteMm uimbTpanuu. TBepaoe BemecTBo 3areM oOpadarbiBaiu TO®Y (10 M) U HarpeBaau mpu
70°C B Teuenue 30 muH. Peakiinonnyto cmech 3ateM noracunu Haceii. NaHCOs, u nonyuenHoe
TBEPJIOE BELIECTBO COOHMpanu myTeM (QIIBTPALMU W TNPOMBIBAIK BOJOW C TMOJYYCHUEM
JKEeJTaeMOoro MponykTa B Buae Oenoro TBepaoro Bemectsa (860 mr, 3,2 mmoinb, 67%). XKX-MC
paccuntannbii gst C13HoCINs (M+H)™: m/z=270,0; naiinennsiii 270,0.

Cmaous 4. 3-(4-Amuno-T-6pom-2-xnopnupaszonof 1,5-aJnupazun-6-un)benzonumpun
N

RN B, N__C
JN
N

NH,

K pactBopy 3-(4-amuuO-2-xn0oprupasonol 1,5-a]nupasus-6-un)denzonntpuna (860 mr,
3,2 mmonb) B JIM®PA (5 mu) mpubasnsamn NBS (570 wr, 3,2 mmons). IlonydenHnyro cmech
nepemMelmBaid MPU KOMHATHOW Temmepatype B TedeHue 30 MuH. PeaknuoHHYHO CMeCh
pasbaBmsiin Bozmo#. IlonmydeHHbI ocamok coOupanu U HPOMBIBAIK BOIOW C MOJY4YEHHEM
JKeJIaeMoro TMpoAykra B Buae Oemoro TBepmoro BemectBa (972 wmr, 88%). XX-MC
paccuntannbiii st C3HgCIBrNs (M+H)™: m/z=348,0; naiinennsiii 348,0.

Cmaous 5. 3-(4-Amuno-2-xnop-7-(nupumuoun-4-un)nupasonof 1,5-alnupasun-6-

un)oenzonumpun
N=\

Cwmecp 3-(4-amuHO-7-0pom-2-xyopriupasono| 1,5-a Jnupasun-6-un)oensonutpuna (100
0,288 wmmomb), Cul (14 wr, 0,07 wmmons), CsF (110 wmr, 0,74 wMmoIb),
0,04 MMOJIb) u 4-

(rpubytuncranamn)mupumuanaa (118 mr, 0,34 mmonb) B 1,4-nuokcane (3 Mi) HarpeBajau npu

MT

teTpakuc(tpudernndocdun)namnaams(0) (42 MT,
140°C B TeueHue 1 4 B MUKPOBOJIHOBOM peakTope. PeakIIMOHHYIO CMeCh KOHLIEHTPUPOBAJIU B
BaKyyMe, U MOJIYy4EHHBIH OCTATOK OYHUINAIH, HCIIONB3Ys (IBLI-XpoMaTorpadguro, ¢ MoaydeHneM
JKEJIaeMOoro MPOoAyKTa B BHe Oenoro Teepaoro Bemectsa (52 mr, 52%). JKX-MC paccunTaHHbIN
anst C;HCIN, (M+H)™: m/z=348,1; Hailinennsiii 348,1.

Cmaous 6. 3-(4-Amuno-2-(3,6-oueudpo-2H-nupan-4-un)-7-(nupumuoun-4-

un)nupazonof 1,5-ajnupasun-6-un)oenzonumpun
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Cwmech 3-(4-amuHO-2-x510p-7-(MUpuMHUINH-4-nn)nupazono| 1,5-a Jnupasus-6-
mn)benzonurpuna (13 mr, 0,037 mmons), 2-(3,6-nurunpo-2H-nupan-4-un)-4,4,5,5-rerpameru-
1,3,2-nnokcaboponana (8,4 mr, 0,04 mmoss), nuuukiorekcm(2',4',6'-rpunzonponundoudenmn-2-
un)pocun - (2'-amunobudpennn-2-un)(xaop)nammanus (1:1) (2,86 mr, 3,63 mxmons) u Cs,CO3
(23,2 mr, 0,071 mmonb) B 1,4-nuokcane (1 mm)/Bome (0,200 mu) nepemermuBanu npu 90°C B
TeyeHrne 1 4. PeakIMOHHYI0 CMeChb KOHLIEHTPUPOBAJIM B BaKyymMe M TIOJY4YE€HHBIH OCTAaTOK
pactBopsiii B MeraHoine u ounmanu npen-KXMC (pH 2, aueronutpmin/Boma+T®VY) c
nosiyueHueM sxenaemoro npoaykra B uzae comu TOY . JKX-MC paccunrtannsiii 1t CoHisN;O
(M+H)": m/z=396,2; naiinennsiii 396, 1.

IIpumep 25. 3-(4-Amuno-2-(pennnamuno)-7-(mupuann-4-ua)nupasoio[1,5-
alnupa3uH-6-u1)0eH30HUTPHIT
N
I o
-
N7 i\ NNH
o O
Cmaous 1: 3-(4-Amuno-2-xnop-7-(nupuoun-4-un)nupazonof 1,5-aJnupazun-6-
un)6e H30HUmMpUI
“\.
| e
NC “ NN
H'\})Ju
NH
Cwmech 3-(4-amuHO-7-0pom-2-xopriupasodol 1,5-a Jmupazun-6-mn)OeH30HUTpHIIA

(ITpumep 24 Cramus 4; 129 wmr, 0,370 mMmo:b), nupuanH-4-uI00POHOBOH KUCIOTHI (45,5 Mr,
0,370 mmonn), anaykra PdCly(dppf)-CH2Cl, (30,2 mr, 0,037 mmodb), kapbonara HaTpus (78 wmr,
0,740 mmonb) B 1,4-nuokcane (1682 mki) u Boay (168 mki) mpoayBanu N, U HarpeBajau mpu
95°C B Teuenwe 5 4. Cmech 3aTeM KOHLEHTPHUPOBAIM W OUMINAIM Xpomartorpadueir Ha
cunukarese, smoupys ot 0 1o 13% MeOH B IXM, ¢ monyueHueM >keixaemoro npoxaykra. KX-
MC paccuntannbiii aus CigHoCINg (M+H)*: 347,1. Halinennsrii: 347,1.

Cmaous 2: 3-(4-Amuno-2-(chenunamuno)-7-(nupuoun-4-un)nupasonof 1,5-alnupazun-6-
un)6e H3oHUmMpUI

Cwmech 3-(4-amuHO-2-x510p-7-(MUpUIUH-4-1n)nupasono| 1,5-a Jnupasus-6-
win)oensonuntpmwia (10 mr, 0,029 mmonb), anununaa (8,06 mr, 0,087 mmonb), kapOoHaTa LE3Hs
(18,79 wr, 0,058 wmmomb), xuop[(4,5-6uc(audennndocduno)-9,9-numernnkcanren)-2-(2'-
amuHO-1,1'-Oudenmn) [namnanusa(Il) (2,56 mr, 2,88 mxmons) (XantPhos Pd G2) B 1,4-nuokcane
(144 mxm) nmpoxysanu N, u Harpeanu npu 95°C B Teuenue 1 4. CMech KOHLIEHTPHPOBAIH H
ounmmanu npenapatusHoi XKXMC (pH 2, aneronurpun/Bona ¢ T®Y) ¢ nonydeHneM xeaaeMoro
npoaykrta B Buae comu TOY. XKX-MC paccuuranneii ans CosHjsNy (M+H)*: 404,2.

HavneHusni: 404,1.
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IIpumep 26. 3-(4-AmMuHO-2-(2-(4-MmeTnAnuNepasuH-1-un)nupuaus-4-umn)-7-

(nupuann-4-na)nupaszoJio[1,5-ajnupazuH-6-n1)0eH30HUTPUI
N /

| N
P { >
-N —

NH;

Xnop(2-puuuknorekcundocpuno-2',4',6'-rpunzonponmi-1,1'-6udpenmn)[ 2-(2'-amuHo-
1,1-6udennn) jnamraguit(1l) (11,34 mr, 0,014 mmob) npubasisii k cMecu 3-(4-aMHHO-2-XJI0p-
7-(mupuanH-4-wn)nupasono| 1,5-almupasun-6-un)oensonutpuna (Ilpumep 25, Cragus 1; 50 wmr,
0,144  wmmonb), 1-merun-4-(4-(4,4,5,5-terpameri-1,3,2-nnokcaboposan-2-uin) MupuanH-2-
win)nunepasuna (52,5 mr, 0,173 mmons), kapbonara Harpus (15,28 mr, 0,144 mmons) B 1,4-
nuokcaHe (655 mki) u Boze (65,5 mxi). Cmeck nponysanu N, u HarpeBanu npu 90°C B TedeHne
2 u. Ilony4eHHYIO CMeCh KOHLEHTpUpoBasu H ouumanu npenaparusHod XXMC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ mnonmyuenuem mnponykra B Bume comun TOY. XX-MC
paccuntanabiii 11t CogHosNo (M+H)+: 488.2. HalimeHHbIit: 488, 1.

IIpumep 27. 3-(8-AMHUHO-2-(MHMPUAHH-2-WIMeTH)-5-(MHpUMHANH-4-11)-

[1,2,4]Tpua3ono[l,5-a]jnupa3uH-6-m1)0eH30HUTPHII
N

Y

AN A
- =N
N'// N N\
N = “"N
NH-

Cmaous 1:  Memun-3-6pom-1-(2-(3-yuanoghenun)-2-oxcoomun)-1H-1,2,4-mpuaszon-5-

Kapbokcunram
N
W
0
N B
(—H
0
i 0

K pactBopy metmi-3-6pom-1H-1,2,4-tpuazon-5-kapookcunara (5,0 r, 24,3 mmons), 3-(2-
Opomaniernn)oensonutpuina (5,44 r, 24,3 mmons) B IM®PA (100 mi) mpubaisum kapOoHAT
kamus (3,35 r, 24,3 mMonb). PeakiimoHHYI0 CMeCh MepeMEIINBal0T MPH KOMHATHOH TeMIiepaType
B TeyeHHe 2 Jaca. PeakiMOHHY0 cMech 3areM pastasisuii Bomoit u JIXM. OpraHudeckuii Clioiu
OTHENSIM, TPOMBIBAJM COJIEBBIM pacTBopoM, cymmian Hang NapSOs, dumsrpoBamu u
KOHIeHTpupoBaau. [lonydeHHbI OCTAaTOK ouMmau ¢idm-xpoMarorpapueil ¢ MoJydeHHEM
JKEJIaeMOoro MpoAyKTa B BHe Oenoro TBepaoro BemecTsa (5,2 r, 61%). )KX-MC paccuntanHbIi
anst C13HoBrN4O3; (M+H)™: m/z=349,0; naiinennsiii 349,0.

Cmaous 2: 3-(2-bpom-8-oxco-1,8-0ucuopo-[ 1,2,4 mpuazonof 1,5-alnupazun-6-

un)oeH3oHumpu
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N

N
O <
0

Mertun-3-6pom-1-(2-(3-unanodenmn)-2-okcoatmn)- 1H-1,2,4-rpuazon-5-kapOokcunar
(10,5 r, 30,1 Mmmoup) pacTBOpsUH B YKCYCHOH Kucyote (100 M) 1 mpubaBisuiy anerat aMMOHUS
(23,18 1, 301 mmomp). Cmech mnepememmBanu npu 110°C B tewenme 12 wacos. Ilocie
OXJIAKIEHUs] 10 KOMHATHOH TeMmepaTypbl pEaKLUHOHHYK) CMeCh pa30aBiisiii  BOJOM.
IMony4eHHbIiT 0camok coOupanu myreM GUIBTPALINH, POMBIBAN BOIOH U CYIIHJIN B BAKyyMe C
nonydenueM npoxaykra (8.4 r, 88%). JKX-MC paccuurannbii ans CoH;BrNsO (M+H)™
m/z=316,0; HatineHHbIi 316,0.

Cmaous 3: 3-(2-bpom-8-xnop-[1,2,4]mpuaszonof 1,5-a]nupazun-6-un)oensonumpun

Cwmech 3-(2-6pom-8-okco-7,8-nuruapo-[ 1,2,4]tpuazono[ 1,5-a jnupazun-6-
wn)oenzonnrpuna (8,4 r, 26,6 mmonb) u POCIs (49,5 mu, 531 mMMoip) mepeMemnBaiu npu
110°C B Teuenue Houn. [locne oxnakaeHuss A0 KOMHATHON TEMITEPaTyphl, PEAKLIUOHHYIO CMECh
MEIJIEHHO TpHuOaBsuid B KoJOy, comeplkallyro Jjied U ruapokapOoHat Harpus. IlomydeHHBbIH
0CaI0K cOOMpay, MPOMBIBAJIN BOJOW U CYIIWJIM € IoJydeHueM nponykra (8,8 r, 99%). dKX-MC
paccuntannbiii ast CpHgBrCINs (M+H)™: m/z=333,9; naiinennsiii 334,0.

Cmaous 4. 3-(8-(buc(4-memoxcubenszun)amuno)-2-opom-[1,2,4 mpuasonof1,5-

anupazun-6-un)benzonumpun

N

0

Cwmech 3-(2-Opom-8-xiop-[1,2,4]rpuazono| 1,5-a]nupasun-6-muin)denzonurpuna (8,99 r,
26,9 mmoinb), Ouc(4-merokcudbensmn)amuna (10,37 r, 40,3 mmons) u DIPEA (9,4 wmn, 53,7
mmoib) B IM®PA (134 mur) nepememmBanu mpu 85°C B TeueHne HOUU. PeaklMOHHYIO cMech
OXJIXKIAJIM 10 KOMHATHOH TeMITepaTyphl U pazOasisuiu Boxoil. IloaydeHHsli ocanok codupanu
nyTeM UIBTPALUHU U CYLIIIN ¢ onydeHneM rpoaykra (14,1 r, 94%). )KX-MC paccunraHHbIH
nis CosHoBrNgO2 (M+H): m/z=555,1; naiinennsrii 555,1.

Cmaous 5: 3-(8-(buc(4-memorcubenszun)amuno)-2-(nupuoun-2-uimemu)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)bensonumpun
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K pactBopy 2-merunmupununa (0,050 r, 0,540 mmons) B TT'® (0,5 mu) nmpubassiu 2,5
M n-Oytummutaii (0,216 mu, 0,540 mmose) npu -78° C. TTony4deHHBIH pacTBOp MepeMeLInBaIN
IIPU TOM JKe Temreparype B TedeHue | 4 mepen tem, kak npudasmsui 1,9 M xjmopun LUUHKa B 2-
metrmiarerparuapodypane (0,284 mu, 0,540 MMOJIb), ¥ IOJYYEHHYIO CMECh TMEPEMELIHBAIHN MPH
KOMHATHOU TeMneparype B TedeHue 10 MuH.

N3 MUKPOBOJIHOBOTO COCyHa, 3arpyxkeHHOro 3-(8-(0uc(4-mMeTokcuOeH3mI)aMuHO)-2-
opom-[1,2,4]tpuazono[ 1,5-a]mupasun-6-un)oerzonurpmwiom (0,15 r, 0,270 mMmonb), auerarom

namaaus (1,1 wmr, 4,7 wmkmoms) u  2'-(munmkiorekcungocduno)-N,  NN,N'-

>
teTpameTunOupenmn-2,6-nuaMmuaom (4,1 mr, 9,5 MKMOJIb) OTKaYMBAJIM BO3OYX MU OOpaTHO
HATIOJIHSJIM a30TOM. 3aTeM B peakiuoHHbIH cocya npudasisuu TI'® (2,0 mir) u Toxyon (0,5 m).
Cwmech oxnaxnanu a0 0°C ¥ LUMHKOBBIN peareHT, NPUTOTOBJIEHHBIN Ha MpeAblaylLied CTaaui,
MEIJIEHHO NMPHUOABISUIA C TIOMOLIBIO IIMPHLA. PEaKIIMOHHYI0 CMECh 3aTeM MEPEeMEIINBAIN MPH
60°C B TeueHHE HOYM, OXJAXKAEHHYIO IO KOMHATHOM TEMIEpaTypbl U pasfessaid MEXOY
stunaneratoM u pactBopoM NHyCl. Cnom paspmensiu, W BOAHBIA CJIOH 3KCTparupoBaiu
stunaneratoM. OObeaNHEHHbIE OpraHnveckre (asbl CIOM MPOMBIBAIN BOAOH U HACHIIEHHBIM
BOJIHBIM PaCTBOPOM XJiopHuna Hatpus, cyumian Hag MgSO4 n koHueHTpuposanu. [lonyueHHbIi
octatok ounmaau (uam-xpomarorpadueit ¢ noaydernueM npoxaykra (0,11 r, 71%). XKX-MC
paccuutansbii A C34H3oN70, (M+H)": m/z=568,2; HaiinennsIii 568,3.

Cmaous 6. 3-(8-Amuno-2-(nupuoun-2-unmemun)-[1,2,4]mpuazonof1,5-aJnupazun-6-

un)6eH30HUumpUI

ﬁ/\ -
= o "’" —
N™ b
N

NH,

Cwmech 3-(8-(6uc(4-mMeTokcHOEH3MIT)aMHHO)- 2 -(TUPUANH-2- LIIME T )-
[1,2,4]tpuazono[ 1,5-a |mupazun-6-wn)denzonutpuna (110 mr, 0,194 mmone) u TOVY (746 mku,
9,69 mmonp) mepememuBanu npu 80°C B TedueHme 30 MUH, OXJAXKOAIX OO KOMHATHOM
TemnepaTypbl U KOHHeHTpuposaiu. [lomyueHHsii ocraTtok oummanu npern-KXMC (pH 2) ¢
NOJIy4eHHEM MPOAYKTa B BUIe Oenoro TBepaoro eeuiectsa (conp TOY) (57 mr, 90%). )KX-MC
paccuntannbii ast CigsHi4sN7 (M+H)™: m/z=328,1; naiinennsiii 328, 1.

Cmaous 7. 3-(8-Amuno-5-6pom-2-(nupuoun-2-unmemun)- 1,2,41 mpuazonof1,5-

anupazun-6-un)benzonumpun



123

K pacrtBopy 3-(8-amunHO-2-(mupunun-2-unmernn)-[1,2,4]rpuasono[ 1,5-anupa3un-6-
un)oenzonutpmia (comp TOV) (35 mr, 0,079 mmons) B IM®PA (0,5 mn)/AIXM (0,5 wmu)
npubasmsimn NBS (14,1 wmr, 0,079 mMMmonp). PeakunoHHyI cCMech 3aTeM NepeMelIMBAINd NpU
KOMHATHOW TeMIepaTypbl B Te4eHHue | 4, M KOHLEHTPUPOBAIH C MOJTYYEHHEM HEOUMIICHHOTO
MPOAYKTa, KOTOPBIM MUCTIOIB30BAIM HA CIEAYIOLIel cTanuu 0e3 MONMOJHUTEbHON O4nCTKH. K X-
MC paccuntannsiii qus CigHysBrN7 (M+H)*: m/z=406,0; naiinennsiii 406,0.

Cmaous 8. 3-(8-Amuno-2-(nupuoun-2-unmemun)-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

Cwmech  3-(8-amuHO-5-06pom-2-(mupuaus-2-unmeTin)-[ 1,2,4]tpuazono[ 1,5-a Jmupazun-6-
wn)benzonurpmna (15 wmr, 0,037 mmons), 4-(tpulytuicranamm)mupumuauaa (20 mr, 0,055
mmodb) 1 xjopuna meau(l) (4,4 wmr, 0,044 mmons), xmopuaa sutust (1,9 mr, 0,044 mmonb) u
terpakuc(tpudernndocun)namanmusa(0) (4,3 mr, 3,7 mxmons) B TI'® (1 mi) npoxaysanu N, u
nepemermaan npu 90°C B Teuenue 2 4. PeakinoHHYI0 CMECh 3aTeM OXJIaXKIalId IO KOMHATHOU
TeMnepaTypsbl, pazdasisiim MetaHonoMm, u ouninanu npen-KXMC (pH 2, aneronutpun/Bopa ¢
TO®Y) ¢ nonyuernem xenaemoro mnponykra B Buge comu TOY. XKXX-MC paccuutaHHbIN IS
CyH6Nog (M+H)+: m/z=406,2; natineHHbii 406,2.

Mpumep 28. 3-(8-AMuno-5-(1-meTui-6-oxco-1,6-quruaponupuanH-3-ui)-2-

(nupuauH-2-uametua)-[1,2,4]rpuazosio[1,5-ajnupazun-6-n1)0eH30HUTPHUI

Cwmecp 3-(8-amuHO-5-Opom-2-(upunun-2-unmernn)-| 1,2,4]tpuazono[ 1,5-aJnupazun-6-
wn)6enzonutpuia (Ipumep 27, Cranus 7,10 mr, 0,025 mmons), 1-metun-5-(4,4,5,5-terpameTi-
1,3,2-muokcaboponan-2-win)mupuans-2(1H)-ona (10 mr, 0,042 mmons), kapboHara nesus (37,6
mr, 0,116 mmonb), xnop(2-nuuukiorekcundocpuno-2',4',6'-rpunsonponmi-1,1"-6udenrnn)[2-
(2"-amuno0-1,1"-6ndpennn) |nammagusa(Il) (2,26 mr, 2,88 mxmons) (XPhos Pd G2) B 1,4-nuokcane
(500 mxm) u Bome (100 mxu) mponysanu Np u Harpesamu npu 95°C B Teuenue 1 4. Cmech
KOHLIEHTpUpoBain U ounimanu npenaparusaoit XXKXMC (pH 2, aneronutpmn/Bona ¢ TOVY) c
noyiyaeHueMm >kejgaemoro npoaykra B Bune coqu TOY. JKX-MC paccunrannsiii ans Co4Hi9NgO
(M+H)™: 435,2; naiinennbiii 435,2.

pumep 29. 3-(8-Amuno-5-(1-meTunn-6-oxco-1,6-nuruaponupuaasud-3-ui)-2-

(nupuanH-2-uametua)-[1,2,4]rpuazoso[1,5-ajnupazun-6-ua)densonurpun’
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Cwmech 6-xJ0p-2-Mermnnupunasut-3(2H)-ona (30 MT, 0,21 MMOJIb),

ouc(nunakonaro)aubopa (53 wmr, 0,21 wmmonb), xiop(2-gunmknorexkcunpocduno-2',4',6'-
tpumzonponmi-1,1'-6udennn)[2-(2"-amuno-1,1'-6udennn) nammagusi(Il) (15,7 mr, 0,02 Mmonb)
(XPhos Pd G2) u anerara kanust (61,7 mr, 0,63 mmonb) B 1,4-nuokcane (1 mi1) mepemennBaiu
npu 100°C B Teuenune 1 4. 3-(8-AmuHO-5-0pom-2-(mupuaus-2-unmerun)-| 1,2,4]rpuazonol 1,5-
almupazun-6-un)oensonutpun (Ilpumep 27, Crapusa 7;10 mr, 0,025 mmounb), kapOoHAT Le3ust
(37,6 wmr, 0,116 mmomb) u Bomy (0,2 mu) 3areM npUOABNSAIM K PEAKIHOHHOH CMECH.
IMonyuennyro cmech HarpeBanu npu 90°C B Teuenue 1 4. CMech KOHLIEHTPUPOBAIU U OUHINAIIN
npenapatusHoi JKXMC (pH 2, aneronutpui/soga ¢ T®V) ¢ monydeHnem xeaaeMoro nmpoaykra
B Buge comu TO®Y. JKX-MC paccunrannbiii 1st Co3HisNoO (M+H)*: 436,2; naiinennblii 436,2.

'H SIMP (500 MI', AMCO) & 8,66-8,62 (x, J=5,1 'y, 1H), 8,09-8,02 (x, J=1,8 ', 1H),
7,88-7,85 (1, J=1,8 I'y, 1H), 7,85-7,81 (m, 3H), 7,78-7,72 (n, J=9,6 I'u, 1H), 7,66-7,51 (m, 4H),
7,10-7,06 (1, J=9,6 'y, 1H), 4,59-4,48 (c, 2H), 3,53-3,43 (c, 3H).

IIpumep 30. (S)-1-(2-((8-AMuH0-6-(3-unanogennn)-5-(mupumMuauH-4-ui)-
[1,2,4]Tpua3ono[l,5-a|jnupazun-2-ua)merni)-3-GpropoeH3ni)nuppoauauH-3-kapooHoBast
KHCJIOTA

N
(A
i~ O
NZ = N-N\ NS)\DH
N'\ ""‘N
NH, F
Cmaous 1: 3-(8-(buc(4-memoxcubenszun)amuno)-2-(2-x10p-6-¢pmopbensun)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun
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N":’/@\](!\N % cl
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B mukpoBonHOBBIH cocyn 3arpykanu  3-(8-(0uc(4-mMeTokcHOeH3UIT)aMUHO )-2-0poM-
[1,2,4]tpuazono[ 1,5-aJmupasun-6-un)oensonurpmn (Ilpumep 27, Cramus 4; 0,15 r, 0,270
mMmoib), anerar namtaaus (1,1 mr, 4,7 mxmons) u 2'-(aumukiorekcmidocuno)-N, N,N',N'-

teTpameTunoupenmn-2,6-quamus (4,1 mr, 9,5 MKMOIb), 3aT€M U3 COCy/la OTKAYMBAJIH BO3AYX
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MOJT BBICOKMM BaKyyMOM U CHOBA 3amoJIHSIN ero azotoMm. TT'® (2,0 mur) 3atreM npuOaBisuia B
peakuuonHbiii cocya. Cmech oxnaxpmamu g0 0°C u memieHHo mnpuOaBmsum (2-xJ0p-6-
¢ropbensum)uunka (II) xmopun (0,5 M pactBop TI'®, 1,08 mi) ¢ NOMOIIBIO INMPULA.
Peaxkiyonnyo cMech 3atem nepememusanu npu 60°C B TeueHue 2 4, OXJIAXAECHHYIO 10
KOMHATHOW TeMIepaTypbl U pa3iessuii Mexnay otunaneratom u pactBopom NH4Cl. Cron
pa3nmessuid, W BOAHBIN CIOW 3SKCTparupoBaim dSTunaneratoM. OObeaHMHEHHbIE OpPraHUYECKUe
¢a3el crou MPOMBIBAIN BOJOW M HACHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHUAA HATPHs, CYIIHIN
Han MgSO,s u koHueHtpupoBanu. [TonyueHHbIH ocTaTok ouunmnanu ¢isu-xpomarorpaduei ¢
nonyueHrneM mnpoxaykrta. XX-MC paccunrtannbiii 1isi CssHygCIFNO, (M+H)*": m/z=619.2;
HalimeHHbIN 619,3.

Cmaous  2: 3-(8-Amuno-5-6pom-2-(2-xnop-6-¢pmopoensun)-[ 1,2,4 [mpuazonof 1, 5-

alnupazun-6-un)oenzonumpun

Br
N
N N’: N“‘N\ Gl
NH, F
Cwmech 3-(8-(6uc(4-meTokcubeH3MI ) aMUHO)-2-(2-x 10p-6-hTOpOEeH3 1 )-

[1,2,4]rpuazono[1,5-a]mupazun-6-un)doenzonurpuna (100 mr, 0,161 mmonp) u TOVY (746 Mk,
9,69 mmonp) mepememmBanu npu 100°C B Teuenwe 10 MHH, OXJaXganid [0 KOMHATHOM
TeMIlepaTypbl U KOHLeHTpupoBaiu. [lomyuennslii octatok pacteopsiiu B JIM®PA, u pactsop N-
opomcykmanMua (28 mr, 0,161 mmons) B AM®PA (0,5 mi) npubasnsiim no karwsiM npu 0 °C .
ITonydyennyro cmech nepememnBanu npu O °C B teuenune 10 MuH. PeaknuoHHyro cmech
pazbasmsun Hacei. NaHCO;. Cmech akcrparuposanu JIXM. Opranuueckyro ¢asy mpoMbIBaIn
CoNeBbIM pacTBOpoM, cymmian Hax NapSOy4, ¢unsrpoBanm u koHHeHTpuposaimn. OcCTaToK
ountiany Qudm-xpomartorpadueit ¢ monyyeHneM jkenaeMoro NpoAayKTa B BUAE CBETIIO-KEITOrO
maciaa. XKX-MC paccunrannsiii 1is C19H1,BrCIFNg (M+H)*: m/z=457,0; naiinennsiii 457,1.
Cmaous 3: 3-(8-Amuno-2-(2-xnop-6-¢pmopoensun)-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oenszonumpun

Cwmechb 3-(8-amuHO-5-0poMm-2-(2-x5op-6-¢propdensun)-[ 1,2,4]tpuasono[ 1,5-a]nmupa3un-6-
wi)oensonutpmia (51 mr, 0,11 mmons), Cul (4,2 mr, 0,021 mmons), CsF (33 wmr, 0,22 mMmonb),
0,012 MMOJIb) u 4-

(rpubytuncranamn)mupumuauaa (49 mr, 0,13 mmons) B 1,4-nuokcane (2 Mi) HarpeBanu mpu

terpakuc(tpudernndocdun)namnaams(0) (12 MT,
140°C B TeyeHue 1 4 B MUKPOBOJIHOBOM peakTope. PeaklMOHHYH cMech KOHLIEHTPUPOBAJIHU B
BAaKyyMe M IOJYYeHHbIH OCTaTOK OYMIIaIu (udiI-xpomarorpadueil ¢ mosydyeHneM KeIaeMoro

npoaykTa B BUne cBerno-kenroro macia. JKX-MC paccuuranubiii mis CosHisCIFNg (M+H)™:
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m/z=457,1; natineHubiii 457,1.
Cmaous 4: 3-(8-Amuno-2-(2-pmop-6-eunundensun)-5S-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

N
]
N7 s —
N%])*N
NH, F
Cwmech 3-(8-amuHO-2-(2-x510p-6-PTOpOEH3MIN)-5-(MUpPUMUTHH-4- 11T )-

[1,2,4]tpuazomno[ 1,5-aJmupasun-6-un)oensonurpuna (50 mr, 0,11 mmons), 4,4,5,5-TeTpameTu-
2-puHMI- 1,3,2-n1rokcabopoiaHa (34 MT, 0,22 MMOJIb), aunukorekcu(2',4',6'-
Tpunzonponunoudernn-2-un)pocdus - (2'-amuuodudenmn-2-mn)(xmnop)namaaus (1:1) (8,5 mr,
10,8 mxmonp) u KsPOs (47 wmr, 0,22 mmonp) B 1,4-guokcane (2 wmu)/Bome (0,4 )
nepemernnBany rmpu 110°C B Teuenue 1 4. PeakinoHHYIO cMeCh KOHLIEHTPUPOBAJIU B BaKyyMe, U
NOJIYYE€HHBINH OCTATOK OUMIIAIH (idII-XxpoMarorpadueil ¢ moNydeHneM JKeNaeMoro MpoayKTa B
Bune ceeryo-kenroro macna. KX-MC paccunranubii mns CosHisFINg (M+H)*: m/z=449,2;
HalimeHHbIN 449,1.

Cmaous 5: 3-(8-Amuno-2-(2-gpmop-6-chopmunbensun)-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

N
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NH, F
K pacTBopy 3-(8-amuHO-2-(2-(Top-6-BUHIIOCH3W)- S-(TUPUMHUIUH-4-1JT)-

[1,2,4]tpuazono[ 1,5-a]nupazun-6-un)doensonurpuna (40 mr, 0,089 mmons) B TT'® (1 M) u Boze
(1 mun) mpubasnsim 0,157 M terpaokcun ocmust B Bone (0,02 mmonb). Uepes 2 MuH npubaBIisiiun
metanepuonat Hatpus (86 mr, 0,4 mmoub). Peakunonnyro cmeck HarpeBanu pu 60°C B TeueHue
1 4 mepen Tem, kak moracwin Haceim. NaxS:03. Cmech sxcTparupoBanu JAXM. Oprannueckyro
¢dasy TpPOMBIBAIA  COJIEBBIM  pacTBOpoM, cymwin Han NaxSOs,  ¢uiasTpoBad, U
KOHLIEHTPUPOBAJIM C TMOJy4YeHHEeM IMpPOAYyKTa B BuAe cBeTo-xkenroro macna. KX-MC
paccuutanubii aist CoaH sFN3sO (M+H)+: m/z=451,1; natinennsiii 451,1.

Cmaous 6: (S)-1-2-((8-amuno-6-(3-yuanoghenun)-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1, 5-al nupazun-2-un)memun)-3-pmopoensun)nupponuoun-3-kapoonosas
Kucioma

K pacTBoOpy 3-(8-amuHO-2-(2-pTOp-6-PpopMundeH3nN)- S -(MMPUMHINH-4-11)-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)doensonurpmna (10 mr, 0,02 mmones) B JAXM (0,5 M)
npubasysn (S)-nupponuanH-3-kapOoHOBY0 KuCIOTy (4,6 mr, 0,04 MMONb) 3aT€M YKCYCHYIO
kucnoty (4 mxi, 0,08 mmons). Uepes 1 1 Tpuanerokcudboporuapua Harpus (8,5 mr, 0,04 MmoIb)

NpuOaBISAIM K PEAKIIMOHHON cMecH. PeaklMOHHYI0 CMeCh NepeMellnBalId B TeUeHHe HOYM, U
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cMech KOHIEeHTpupoBanu u ounmanu npenapatusHoi XXMC (pH 2, aneronurpumi/Bonma c
T®Y) ¢ nonydennem xenaemoro mnponykra B Buae conu TOY. XKXX-MC paccuutaHHbIN IS
CaoHasFNoO, (M+H)™: 550,2; Halinennsrii 550,2.

IIpumep 31. 1-(2-((8-AmMuH0-6-(3-unanodennn)-S-(mupumMuanH-4-u)-
[1,2,4]Tpua3zouo[1,5-ajnupazun-2-un)mernn)-3-propoeH3nn)azeTuanH-3-kapooHOBas
KHCJI0TA

VYka3aHHOe B 3arojoBKE COEAMHEHHE TOJy4Yald C MCIOJIb30BAaHUEM METOIUK,
aHAJOTWYHBIX onucaHHbM 1t [Ipumepa 30, azeTununH-3-kapOOHOBOH KHUCIOTOW 3ameHsisi (S)-
nUppoIUAnH-3-kapOoHoBY0 kuciaoty Ha Cranmum 6. PeakuMOHHYIO CMeCh OUYMINANHU Iper-
B2XX (pH=2, aueronutpun/Boga+T®V) ¢ momydeHneM KeIaeMoro NMpOAyKTa B BHIE COJHU
T®Y. XX-MC paccuurannbiii aas CogHasFNgO, (M+H)': m/z=536,2; nalinennsiii 536,2.

IIpumep 32 u Ilpumep 33. 3-(2-((1H-nuppono|[2,3-b]nupuaun-1-umx)mernn)-8-
aMuHO-5-(mupuMuaAuH-4-ui1)-[1,2,4|]Tpuasono[1,5-ajnupasun-6-un)denzonuTpua u 3-(2-
((7H-nuppoao|2,3-b|nupuaun-7-uia)MeTna)-8-aMHHO-S-(MUPUMUANH-4-11)-

[1,2,4]Tpna30.110[1,S-a]lmpasml -6- I/IJI)6€H30HI/IT])I/IJI

NHZ \ NHz \ y

Cmaous l: 3-(8-(buc(4-memoxcubenzun)amuno)-2-eunun-[ 1,2,4 mpuazonof 1,5-

a[nupaszun-6-un)oenzonumpun

N
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Cmech  3-(8-(Ouc(4-metokcubensmn)amMuHo)-2-6pom-[ 1,2,4|tpuasono[ 1,5-a]mupazun-6-
wn)oenzonutpmna (362 mr, 0,66 mmons) (u3 Ilpumepa 27, Cragus 4), 4,4,5,5-rerpamerun-2-
BUHUJI-1,3,2-mnokcadoposana (204 MT, 1,32 MMOJIb), nunukiorexkcm(2',4',6'-
Tpunzonponunondernn-2-un)pochus - (2'-ammuodupenun-2-un)(xnop)namwiaaus (1:1) (51 wmr,

64,8 mxmonb) u K3POj4 (282 mr, 1,32 mmorns) B 1,4-nuokcane (5 min)/Bozae (1 M) nepemennBanu
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npu 80°C B TeueHue 1 4. PeakilMOHHYIO CMeCh KOHIIEHTPHUPOBAJIM B BaKyyMe€ U IOJyYEHHBIH
OCTaTOK OYMLIATH (HI-XpoMaTorpadueli ¢ moIydeHneM KeJlaeMOro NpoayKTa B BU/IE€ CBETIIO-
xenroro macna . JKX-MC paccunrannbii aaa CzgHyNgO> (M+H)™: m/z=503,2; HaiineHHbIi
503.2.

Cmaous 2: 3-(8-(buc(4-memoxcubensun)amuno)-5-opom-2-eunun-[1,2,4mpuasonof1,5-

anupazun-6-un)benzonumpu

Br
= & N'”: 4
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N 9] N . “"N
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K pacTBopy 3-(8-(buc(4-merokcubeH3mI)aMuHo )-2-BuHII-| 1,2, 4 Jrpuaszono[ 1,5-
a|mupazun-6-nn)oensonurpuna (241 mr, 0,48 mmons) B AXM (5 mi) nmpubasmsmu NBS (84,6 wr,
0,48 mMMoOmb). PeakIIMOHHYIO CMeCh 3aTeéM NepeMeIlNBaId NMPU KOMHATHOW TEMIepaTypbl B
TedeHWe | U, W KOHLEHTPUPOBAIM C IOJYYEHHEM HEOUMIIEHHOTO NPOAYKTa, KOTOPBIH
UCTIONB30BAJIM Ha clenyromeii craanu 0e3 nomonHuTensHol ouncTku. XKX-MC paccuntaHHBIN
nnst C3oHa6BrNgO> (M+H)™: m/z=581,1; naiinennsiii 581,1.

Cmaous 3: 3-(8-(buc(4-memoxcuben3un)amuno)-5-opom-2-(cuoporcumemiin)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun
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K pactBopy 3-(8-(0uc(4-merokcubensmn)aMuHo)-5-0pom-2-punmi-| 1,2,4]rpuazono| 1,5-
a]mupazus-6-nn)oensonurpuna (203 mr, 0,35 mmons) B TT'® (4 M) u Boxe (4 mi) npudasisun
0,157 M terpaokcun ocmust B Bone (0,1 mmonb). Uepes 2 MuH mpuOaBIsIM MeTanepuonaT
Hatpus (430 mr, 2 mmonb). Peakunonnyto cMmeck Harpesain rpu 60°C B Teuenue 1 4 mepen tem,
kak moracwim Hacekml. NaxS>03. Cwmech skcrparupoBann JAXM. Opranudeckyro dasy
NPOMBIBAJIM COJIEBBIM PAcTBOpPOM, cyurmind Hax NaxSOy4, GuiIbTpoBaIM M KOHLEHTPUPOBAIH.
Heounmennsiii Mmatepuan pactsopsii B IXM (1 mi) u MeOH (3 mut), KOTOpPBIi OXJTaKaau J10 -
78°C mepen tem, kak npudasysin NaBHy (13 mr, 0,35 mmonsb). [TonyueHHYI0 CMeCh HarpeBaju
1o 0°C u nepemenIuBaIy Npy JaHHOW Temreparype B TeueHrne 10 MuH. 3ateM npuOaBIsiIN BOAY
(10 ™), u cmecp skcrparupoBanu JXM. Opranndeckyro (asy NpOMBIBAIA COJEBBIM
pactBopoM, cyimmin Hax NaySO,, GuiIbTpoBaiy, U KOHLIEHTPUPOBAIU C TOJTY4YEHUEM MPOAYKTA

B Buae ceemo-xkenrtoro wmacna. JKX-MC paccunranseiii ana  CooHeBrNgOs (M+H)+:
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m/z=585,1; HatineHHbIi1 585,1.
Cmaousa 4: 3-(8-(buc(4-memoxcubensun)amuno)-2-(cuopoxcumemu)-S-(nupumuoun-4-

un)-[1,2,4]mpuasonof1,5-ajnupazun-6-un)oenzonumpui
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Cwmech 3-(8-(6uc(4-meTokcHOeH3 M) aMUHO)- S-OpOoM-2-(TUAPOKCHUMETIII)-

[1,2,4]tpuazono[ 1,5-aJmupasun-6-un)oensonurpmna (257 mr, 0,44 mmons), Cul (17 mr, 0,084
mmodb), CsF (132 mr, 0,88 mmonsb), Terpakuc(tpudennndocun)namnanusa(0) (48 mr, 0,048
MMOJb) U 4-(TpubytuncranHmwn)nupumunuHa (196 wmr, 0,52 mmone) B 1,4-muokcane (4 m)
Harpesanu npu 140°C B TeueHue 1 4 B MHMKPOBOJIHOBOM peakTope. PeaklMOHHYIO cMech
KOHLIEHTPUPOBAIM B BaKyyMeé M TOJYYEHHbIH OCTATOK OuHuInain (Qumiu-xpomarorpadpuei c
MOJIyY€HUEM KETAeMOro MPOAyKTa B BUIE CBETJI0-xkenToro macia. JKX-MC paccuutaHHbId 1151
C33H2oN3O3 (M+H)™: m/z=585,2; HaiineHHsIi1 585,2.

Cmaous 5: 3-(8-(buc(4-memokcubensun)amuno)-2-(opommemun)-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)oensonumpun
N

3

N

P = N'N Br
Ve R
"0 NQI)*N:
N

0

3-(8-(buc(4-meTokcnOeH3 1T )aMUHO)-2-(THAPOKCUMETHI )- S -(MTUPUMHUIUH-4-1T)-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)doensonurpun (234 mr, 0,4 mmounb) pactBopsuid B TI'® (5
wut) u ipudassma PBr3 (0,077 mon, 0,8 mmone). Cmeck nepemerinBany rpu 60°C B TeueHue 4
yacoB. [Tocne 3aBepiieHus: peakiuio noracwin npudasnenuem Haceim, NaHCOs, cmech 3aTtem
skcrparuposanu EtOAc. Opranmueckyro a3y NpOMBIBAIN COJIEBBIM PACTBOPOM, CYIIMJIH Hal
Na,SOy4, ¢unpTpoBamu U KoHUeHTpUpoBamu. OcTarok oummanu ¢iasur-xpomarorpapuei ¢
MOJTyYEHUEM JKeJIaeMOro poAyKTa B Buae Oenoro Tepaoro Bemmectsa. JKX-MC paccunTaHHBIH
aist C3HasBrNgO, (M4+H)™: m/z=647,1; naiinennsiii 647,2.

Cmaousa 6: 3-(2-(1H-nupponof2, 3-b[nupuoun-1-un)memun)-8-amuno-5-(nupumuoun-4-

un)-[1,2,4mpuasonof1,5-ajnupasun-6-un)oenzonumpun u
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3-(2-((TH-nuppono[2, 3-b [nupuoun-T-un)memun)-8-amuno-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-a]nupazun-6-un)bensonumpun

3-(8-(buc(4-merokcuben3nin)aMuHo)-2-(6pomMmeT)-S-(MupuMuanH-4-1i)-
[1,2,4]rpuazono[1,5-a]mupazun-6-un)oenzonurpun (20 mr, 0,031 mmons) pactBopsiu B MeCN
(2 mn), nmpubasnmsiu K,COs (8,6 mr, 0,062 mmons) u 1H-nuppono[2,3-b]nupunun (7,3 wr,
0,062). Cmech nepememubanu npu 70°C B Teuenune 6 yacos. Ilocne 3aBepiuieHus paCTBOPUTEND
yIQJISUIA N0 BaKyyMOM U K octatky npubasmsnn 1| mia TOY. Cmece narpesanu npu 100°C B
teueHue 10 MuH. PeakIMOHHYIO CMeCh KOHLEHTPUPOBAIN B BAKyyMe, U IOJyUYE€HHbIH OCTAaTOK
pactBopsii B MeTanou, u ountiany npen-XKXMC (pH 2, aueronutpun/Bogat+T®V). Ilepsbiit
nuk Beiaessua B Bune [lpumepa 32 B Buge comu TOVY. KKX-MC paccuurannsbiit must Co4Hij7Nj
(M+H)*: m/z=445,2; naiinennsiii 445,1 Bropoii nuk Beiiensnu B sune Ilpumepa 33 Taxke B
sune comu T®Y. XKX-MC paccuutannbiii mns CoyHi7Njg (M+H)": m/z=4452; naiinenHsblii
445,1.

IIpumep 34. 3-(4-Amuno0-7-(4-(1-ruapoKCcHITHII)-2-MeTHI0KCA30.1-5-1J1)-2-

(mupuanH-2-niaMeTUI)nupaszono|1,5-ajnupasun-6-u)0eH30HUTPHI

I o

=N

N\ ey
™
NH.» &

Cmaous 1: 4-(1-((mpem-bymunoumemuacunui)OKCiu)2mun)-2-memuiokcazon
-
o \)\(DTBS

B BBICYIIEHHOH IIaMe€HeM KPYIJIOAOHHOH Koybe, CHaOKEHHOW MarHUTHOW MeEINaJKOH,
pactBop 1-(2-metunokcazon-4-un)stan-1-oma (1 r, 7,87 mmonb) B JIXM (10 mu) obpabarbiBaiu
IpU KOMH. TeMmm. Tper-Oyruinxnopaumerwicuiaanom (1,3 r, 7,88 mmonb) ¢ mocnenyromei
obpabotkoit umunazonom (0,54 r, 7,87 MMOJIb), M TIOJIYYEHHYIO CYCICH3HMIO NMEPEMEIINBAIN B
TeueHue 1 4 mpu komH. Temm. [Ipubasnsnm Boxy. BonmH. cnoit skcrparupoBanu [IXM, u
o0BemUHEHHbIE OpT. CJION Cyurmiu Hax NaxSOs, GUIBTPOBAIH, U PACTBOPUTEND YAAJSUIH TPU
NOHMKEHHOM J1aBiieHnd. OCTaToK ouniany ¢usn-xpomarorpadueil ¢ moinyueHueM KeIaeMoro
npoaykra. XKX-MC paccunrtannbiii st C12H24NO,S1 (M+H)*: m/z=242,2; naiinennsiii 242.2.

Cmaous 2: 4-(1-((mpem-bBymunoumemuncunun)oxcu)smun)-2-vmemun-5-(4,4,5,5-

mempamemun-1,3,2-ouokcaboponan-2-un)okcazon

Q:N

OTBES
f\(
0

ﬁ

B BrICYIIEHHYIO TTaMEHEM KPYTJIOAOHHYIO KOJIOY, CHA0’KEHHYI0 MAarHUTHOM MEIIAIKOH,

sarpyxxamu gumep (1,5-mmxnookraauen)(meroken)upuausa(l) (30 mr, 0,045 mmons), 4,4,5,5-
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terpameTui-1,3,2-nuokcaboponan (190 wmr, 1,5 mmonp) u mnenran (2,0 wmm). Cwmech
nepeMelInBaIid Py KOMH. TeMn. B Tedenne 10 muH. 3atem 4,4'-nu-tper-0yTui-2,2' - TUImupuIui
(24 wmr, 0,09 MMonb) MpUOABIAMN K AAHHOW CMECH, M PEAKLIMOHHYIO CMECh NEepeMEIINBaIN B
TeyeHue  gomonHuTenbHbIX 20 MuH.  4-(1-((Tper-OyTHIAMMETHIICHIINIT)OKCH )3 THIT)-2-
metunokcazon (300 mr, 1,24 mmons), pactBopennbiii B Et;O (2 mu), mpubaBisiin Kk cMmecu
AaKTUBHOTO KaTaju3aTtopa. PeakIMoHHYyI0 cMech IepeMeLINBali NP KOMHATHOW TeMIepaType
70 3aBepuieHMs. PacTBopuTenb yoadsyd MpPU TOHIKEHHOM JaBJIEHUH, U HEOYHUINEHHBIN
MaTepuan ouMimanu Qusn-xpomarorpadueit ¢ monydeHueM skenaeMoro mponaykra. XKX-MC
pacCYUTaHHBIA JJIT  COOTBETCTBYyHOIIEW OopoHOBOH KuCHOThI  C1oHasBNO4Si M+H)™*:
m/z=286,2; HalineHHbIi1 286,2.

Cmaousa 3: 3-(4-Amuno-7-(4-(1-2uopoxcusmun)-2-memunoxcazon-5-un)-2-(nupuoun-2-
unmemun)nupasonof 1,5-alnupazun-6-un)oensonumpun

Cwmech 3-(4-amuHO-7-0poM-2-(TupuauH-2-uaMeTiI)nupasono| 1,5-a Jnupasun-6-
15 wr, 0,037 wmwmomnb), 4-(1-((Tper-

Oy THJITUMETUIICHITIIT ) OKCH )3T )-2-MeTHi-5-(4,4,5,5-retpamerun-1,3,2- nuokcadoposan-2-

Cramus 1;

2

win)oenzonntpmna  (Ilpumep 17,
win)okcazona (29 wr, 0,08 wmonp), auumkiorekcui(2',4',6'-rpunzonporunondenun-2-
wn)pochun - (2'-amuroOnPpenn-2-un)(xaop)namwianus (1:1) (2,86 mr, 3,63 mxmons) u Cs,CO3
(23,2 mr, 0,071 mmonb) B 1,4-nuokcane (1 mm)/Bome (0,200 mu) nepemermmBanu npu 90°C B
TedeHue | 4. PeakllMOHHYIO CMeCh OXJaXKAaJu A0 KOMHATHON TemIepaTyphl Nepen TeM, Kak
npubasysin 6 N HCI (1 min), 1 mosy4eHHY0 peakLMOHHYI0 cMech nepeMernnsainy npu 60 °C B
tedyeHue 30 muH. PeakmoHHy0 cMech 3aTteM pa30aBisuin MeTaHOJIOM | ouniany npen-KXMC
(pH 2, aunerorutpmi/Bomat+T®V ) ¢ monydeHHeM KenaeMoro MpoAyKTa B BUIE PALlEMUYECKOTO
MaTepuana. 3aTeM MPOBOAWIM XHUPAJIbHOE pasfefieHue ¢ MoMolbi xupanbHoi BIXKX ¢
ucronb3oBaHueM KonoHkn AM-1 u cucremsl pactsoputeneit 30% EtOH B cmecu rexcanos (20
wi/muH). Iluk 2 cobupanu B Buzme xemaemoro mnpoaykra. JKX-MC paccuutaHHbIA JUis
CysH2oN;0, (M+H)™: m/z=452,2; naiineHHsIit 452,2.

Hpumep 35. 3-(4-Amuno-7-(4-(2,2-audrop-1-ruapoKcHITUI)-2-MeTHIOKCA30.1-5-

WJ1)-2-(MUPUANH-2-HIMeTHI)THPa30J10[1,5-a|nupa3uH-6-u1)0eH30HUTPHIT

Cmaous 1: 2,2-Jupmop-1-(2-memunoxcazon-4-un)osman-1-on
N
o OH

e

F

K pactBopy (Opomaudropmermm)rpumermncunada (2,4 min, 15,07 MMoib) B CyxoM

aneronurpuie (10,1 mn) npubasnsamu 3-Opom-4-merunOensanpaerun (2 r, 10,05 mmons) u
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tpudennndochun (3,16 r, 12,06 mmons). Ilonyuennyro cycnensmo oxnaxnanmu 1o 0°C u mo
KarsM npubasmsum  1,3-aumernn-3,4,5,6-rerparuapo-2(1H)-nmupumununon (2,4 mn, 20,10
mMmoiib) [DMPU]. Oxnaxparomyro OaHIO yOadsuid, PEaKIHOHHYK0 CMeCh HarpeBajil o
KOMHATHOW TeMIlepaTyphl U IepemMelnBany B TeueHne 1 4. B peakunoHHO# konOe Ha BOASIHOM
Oane npu komH. Temr. Boxubiii 3 M KOH (1,7 r, 30,1 MMoinb) nmpubaBisuin 1o KaruisiM uepes
KamneJbHYI0 BOPOHKY. baHIO ynamuiy, u peakiMOHHYI0 CMeCh ObICTPO MepeMEIIBaIN B TEUSHUE
1,5 4. 3aTem peakIMOHHYIO cMech HelTpanu3osanu BogHon 2 M HCI (10,1 mu, 20,10 mmonsb), u
cmech skcrparupoBaii MTBE (2 x 75 muir). O0bequHEHHbIE OPTaHUYeCKHe CJIOU MPOMBIBAIIH
Hacein. NaCl pacrBopoMm, cymmuun Hang Na,SO, GUIBTPOBANIM W KOHLEHTPUPOBAIU C
NOJIy4eHHEM HEOUHMIIEHHOTO MPOAYKTA B BHIE KOPHMYHEBOrO Macia, KOTOPOe OuuIuaiu (hJaim-
xpomarorpadueit ¢ mnonydeHueMm kenmaemoro mnpoaykta. JKX-MC paccuMTaHHBIN IS
C¢HgF,NO» (M+H)*: m/z=164,0; HalinenHbrii 164,0.

Cmaous 2: 4-(1-((mpem-oymunoume muncunun)oxcu)-2,2-oughpmopsmiuin)-2-

MEMUTIOKCA30]1

N
3 \’){TBS
g F
B BrICYIIEHHOH TUTaMeHEM KPYTJIIOAOHHOW KojOe, CHaAO)KEHHOW MAarHMTHOW MEIIAJIKOM,
pactBop 2,2-nudtop-1-(2-mermnokcazon-4-un)stan-1-ona (1,29 r, 7,87 mmons) B AXM (10 mum)
oOpabarbIBaii NMPU KOMH. TeMIL. TpeT-OyTmnxyuopaunMermicunadoMm (1,3 r, 7,88 mmonb) ¢
nocnenyromeit obpadorkoii umumazonom (0,54 r, 7,87 MMOJIb), U TOJNYYEHHYIO CYCIEH3UIO
nepememiuBaid B TedeHue 1 1 npu komH. Ttemn. [IpubaBmsuim Bomy. Bomn. cnoit
SKCTPArupoBaiM, M OOBbEAMHEHHbIE Opr. ciou cymman Hax NaSOs, QunbsTpoBaNH, U
pacTBOpHUTENb YOASUIM IPU  IOHWKEHHOM  jaBieHun. Ocrtarok  oummanu  Quain-
xpomarorpadueri ¢ mnonyueHueMm keigaemoro mnponykra. JKX-MC paccyuTaHHBIA IS
C1oH2FoNO,Si (M+H)™: m/z=278,1; naiinennsrii 278, 1.
Cmaoua 3: 4-(1-((mpem-Bbymunoumemuncunun)oxcu)-2,2-oughpmopsmun)-2-memun-5-

(4.4,5,5-mempamemun-1,3,2-0uoxcaboponan-2-un)oxcaszon

Yo
oTeS

Q.

B BBICYIIEHHYIO TUTAMEHEM KPYTJIOAOHHYIO KOJIOY, CHAOKEHHYI0 MAarHUTHON MEIIAIKOMH,
sarpyxxamun aumep (1,5-umknookramuen)(merokcm)upunmsi(l) (60 mr, 0,09 mmomns), 4,4,5,5-
terpametui-1,3,2-nuokcaboponan (834 wr, 3,0 mmomp) um mentan (4,0 wmum). Cwmech
nepeMeInuBaiyd Npyu KOMHATHOH Temneparype B TeueHne 10 muH. 3arem 4,4'-nu-tper-OyTui-
2,2'-nunupunun (48 wmr, 0,18 mMmonb) nmpubaBIAIM K JAHHOW CMECH, U PEAKIMOHHYIO CMECh
nepeMelnBaIu B TEUECHUE ZIOIOJIHUTEIbHBIX 20 MHH. 4-(1-((Tper-

Oy THIIAMMETHIICHITAIT)OKCH )3 THIT )-2-MeTHIIoKkca3od (600 mr, 2,4 mMonb), pactBopeHHbIi B Et,O
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(4 M), mpubaBIAIM K CMECH aKTHBHOIO KaTajn3aropa. PeakIMOHHYIO CMeCh NepeMeIlnBaIn
npU KOMHATHOW TeMIlepaType IO 3aBeplueHus. PacTBopuTens ymansiM INpH MOHWKEHHOM
JaBIEHUM, W HEOYHINEHHBIH Marepuan ouumanu ¢iu-xpomarorpadueli ¢ MoaydeHueM
xemaemoro nponykra. KX-MC paccuutaHHbIN JJIs1 COOTBETCTBYIOIIEH OOPOHOBOM KHCIIOTHI
C1pH2»BF.NO4Si M+H)": m/z=322,2; naiinennsiii 322, 1.

Cmaous 4: 3-(4-Amuno-7-(4-(2,2-ougpmop-1-cuopokcusmiui)-2-memunoxcazon-5-uin)-2-
(nupuoun-2-unmemun)nupasonof 1,5-aJnupasun-6-un)benzonumpun

Cwmech 3-(4-amuHO-7-0poM-2-(MUPUANH-2-UIMeTHIT)Tpa3odof 1,5-a JmupasuH-6-wn)oeH3
onutpwia (Ilpumep 17, Cragus 1; 15 mr, 0,037 mmons), 4-(1-((TpeT-Oy THIAUMETHIICUITHIT)OKCH)
-2,2-mudTopatn)-2-metun-5-(4,4,5,5-terpamerun-1,3,2- anokcadboponan-2-un)okcasona (32 wr,
0,08 mmonb), punukiorekcui(2',4',6'-rpunzonponunondenni-2-un)dpocduH - (2'-amuaodbupeHn
1-2-un)(xaop)namnanus (1:1) (2,86 mr, 3,63 mxmons) u CsCO3 (23,2 mr, 0,071 mmons) B 1,4-1u
okcane (1 m)/Boze (0,200 mi) nepemernnBaiu npu 90°C B Tedenue 1 4. PeakiimoHHYIO CMeCh O
XJIKIaIH 10 KOMHATHON TeMIiepatypsl nepen teM, kak npudasisuim 6 N HCI (1 mu), u nonydex
HYIO pEeakLIMOHHYI0 cMech nepemernnsanu npu 60°C B teuenue 30 muH. PeakinoHHyIO CMeCh 3a
TeM pa3daBisu MeTaHoJioM U ountnainu npern-KXMC (pH 2, aueronutpuwi/Bona+T®@V) ¢ mony
YEHHEM JKeJIaeMOT0 MPOAYKTa B BUAE PALleMUYECKOr0 MaTepuana. 3ateM ObUIO POBEIEHO XUpa
JBbHOE paszfiesieHne ¢ moMolpto xupanbHoil BOXKX ¢ ucnosnbp3oBaHreM CUCTEMbI paCTBOpUTENEH
Phenomenex LUX Amylose-1 u 45% EtOH B cmecu rexcanos (20 mi/mun). ITuk 1 cobupanu B
Buze xenaemoro npoaykra. XKX-MC paccuurannbiii aiust CosHyoFoN;0, (M+H)': m/z=488,2; Ha
HneHHbIi 488,2.

IIpumep 36. 3-(4-Amuno-7-(1-atna-1H-1,2,3-Tpuaszon-5-ui)-2-(nupuaux-2-

WIMEeTHJ)MHPa30J10[1,5-a|nupazun-6-u1)0eH30HUTPUI

Cmaous 1: 1-Omun-5-(mpumemuncmannun)-1H-1,2,3-mpuason
N=N

Q\rfu/

/"S"‘::

K mnepememmuBaemomy pacrBopy 1-stmn-1H-1,2,3-tpuazoma (0,58 r, 6,0 mmonb) B
6e3BonHOM TeTparuapodypane (50 mi) npu -78°C B armMocdepe a3oTa Mo KaruisiM MpuOaBIIsIIH
H-OyTrymnThid (2,5M pacTBOp B CMECH T€KCaHOB, 2,6 MiI, 6,6 MMOJIb) B T€YEHHE AECSITH MUHYT.
I[To oxoHuyanmm mpuOaBIEHUS pEAKUMOHHOW CMecH pJaBaiu Harperbcsi 1o -30°C wu
nepememuBaid B TedeHne 2 4. PactBop xnoprpumerwicranHad (1,3 r, 6,6 MMonbp) B
terparuapodpypane (2 mi) npuOaBIsLIM MO KaruisiM B TedeHue 10 MUHYT, IMOcie dYero
PEaKLIMOHHOM CMECH [aBaJld HAarperbCsd OO0 KOMHATHOM TeMIepaTypbl B TedeHUe 2 4.

PeakunoHHy10 cMech MOracuiiy NMpHOAaBIEHHEM HACHIIEHHOTO pacTBOpa XJopuaa aMMOHHS (5
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MJI), 3aTeM pa3dasisuid Bogol (20 mur). PacTBopuresp ynapuBaiu B BaKyyMe, U BOAHYIO (azy
sKcTparuposany stunaneratoM (2 x 30 mu). OObeAMHEHHBIH OPraHMYECKUI CION CYIIMIN Haj
cyab(aroM HaTpusi, GUIBTPOBAIN U KOHLEHTPUPOBAIN C MOJyUYEHHEM XKEJAeMOro MPOIyKTa B
Bune OnenHoro wmacia. JKX-MC paccunrannbii aas  C;HigN3Sn (M+H)™: m/z=262.0;
HalimeHHbIN 262,0.

Cmaous 2: 3-(4-Amuno-7-(1-omun-1H-1,2,3-mpuazon-5-un)-2-(nupuoun-2-
unmemun)nupasonof 1,5-alnupasun-6-un)oenzonumpun

Cwmech 3-(4-amuHO-7-0poM-2-(MUPUANH-2-UIMeTHIT)Tpa3odof 1,5-a JmupasuH-6-wn)oeH3
ouutpuna (ITpumep 17, Cranus 1; 15 mr, 0,037 mmounb), Cul (17 mr, 0,084 mmons), CsF (132 mr
, 0,88 mmonb), Terpakuc(tpudennnpocdun)nanmanusi(0) (48 mr, 0,048 mmonb) u 1-3Trn-5-(tpu
merminctanHmn)- 1H-1,2,3-tpuazona (135 wmr, 0,52 mmons) B 1,4-auokcane (4 mMi1) HarpeBasiu pu
140°C B TeueHue 1 4 B MUKPOBOJHOBOM peakTope. PeaklinoHHy0 cMech KOHLIEHTPUPOBAIU B Ba
KyyMe, H MOJIyUYE€HHBIH OCTAaTOK PACTBOPSIIM B METaHOJe, U ouninainy npenaparusHoit XKX-MC (
pH 2, auerorurpuin/Boga ¢ TOY) ¢ nonydeHnem skeaaemMoro npoaykra B sune conmu TOY. XKX-
MC paccuurtannsbiii aist Co3HooNo (M+H)*: m/z=422,2 Haiinennsrii 422.2.

Ipumep 37. 3-(4-Amuno-7-(1-mernn-1H-1,2,3-rpuazon-5-un)-2-(nupuauH-2-njiMeTH

J)mupasono[l,5-a|jnupazun-6-mi1)0eH30HU TP
N=N

i N
-N
N':" =N Ry
M. =
4 N\
NH .

VKa3aHHOE€ B 3arojloBK€ COEIMHEHHE IIONy4daJud C HCIOJIb30BAaHHEM METONUK,
aHAJIOTHYHBIX ~omucaHHbIM st [lpumepa 36, 1-merun-5-(tpubyruncrannun)-1H-1,2,3-
TpuaszosoM 3ameHsis  1-3Tun-5-(tpumerwncrannmn)-1H-1,2,3-tpuason wa  Cragum 2.
Peakionnyro cmech ouninanu npemnaparuBHoi JKXMC (pH 2, auneronutpmi/Boga ¢ TOY) ¢
nonyyeHueM xenaemoro npoaykra B Bune conu TOY. JKX-MC paccunrtanssiii st CoHjsNg
(M+H)": m/z=408.2 naiinennsiii 408, 1.

Ipumep 38. 3-(4-Amuno-2-((2-¢propdpenunn)(ruapoxcu)mernt)-7-(nupumMuanH-4-

un)nupasono|l,5-ajnupazun-6-m1)0eH30HUTPUI

VKa3aHHOE B 3arojiIOBKE COEIWHEHHE, SHATHOMEPHO YHUCTOE COECOUHEHHE, IOJIydasld
pasneneHueM pauemudecko cmecu Ilpumepa 23. XupanbHOe pasaeneHue NPOBOAUIU C
nomotpio xupaibHoit BOXX ¢ ucnons3oBannem Phenomenex Lux Cellulose-4, 21,2x250 mwm,
KOJIOHKa 5 MKM U B cucteme pactsopurenein 40% EtOH B cmecu rexcanos (20 mi/mun). ITuk 1

coOupanu B BHIE YyKa3aHHOro B 3aroyioBke coeauHeHus. JKX-MC paccyuTaHHbIl IS
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CyH7FN;O (M+H)*: m/z=438,2; naiinennsiii 438,2.
IIpumep 39. 3-(8-Amuno-2-(2-propdenoxcn)-S-(nupumuaun-4-un)-[1,2,4] rpuazono|

1,5-a|nupa3zun-6-u1)0eH30HUTPUI

Cmaous 1: 3-(8-(buc(4-memoxcubenzun)amuno)-2-(3-¢pmopghenoxcu)-[ 1,2,4]mpuazonof

1,5-a/nupazun-6-un)oenzonumpun

T

B peaknuonHblii  cocyn 3arpyxkanu  3-(8-(0uc(4-mMeTokcHOeH3UIT)aMUHO )-2-0poM-
[1,2,4]tpuazono[ 1,5-aJmupasun-6-wn)oensonaurpun (25 mr, 0,045 mmons) (u3 Ilpumepa 27,
Craguu 4), 3-¢pTopdenon (7,6 mr, 0,068 mmons), aumernnrauiud (4,2 mr, 0,041 mmois), Cul
(2,6 mr, 0,014 mmonb), kapOonat uesust (29 mr, 0,090 mmosb) u nuokcan (1 mur). PeakunoHHyro
CMecCh MPOAYBaJIU a30Ta B TeYeHHe 5 MUH nepen Harpesanuem Ao 100°C u nepemeninBaHueM B
TeueHne 15 4. PeakunoHHyr0 cMech 3aTeM pa30aBisuin BO#OH U sTrianeratoM. OpraHu4ecKuit
CIIOW OTHENSJIM, NPOMBIBAIM COJEBBIM pPacTBOpOM, cymmmin Hax NarSOs, ¢uibTpoBanu u
KOHIeHTpupoBaiu. I[lony4deHHbI ocTaToK ovumanu (Gudim-xpoMaTorpadueil ¢ MoayYeHUEM
JKeJlaeMOro MpoaykTa B Buae Oenoro Teepaoro Bemectsa (18 mr, 56%). dKX-MC paccynTaHHbIH
nns C3yHasFNO3 (M+H)*: m/z=587,2; naiinennslii 587,2.

Cmaous 2: 3-(8-(buc(4-memoxcubensun)amuno)-2-(2-gpmopghenokcu)-5-(nupumuoun-4-

un)-[1,2,4]mpuasonof1,5-ajnupasun-6-un)oenzonumpui
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3-(8-(buc(4-merokcudensmn)amMuHo)-2-(3-propdpenokcn)-[ 1,2,4]tpuaszono[ 1,5-
alnmupasun-6-un)oenzonurpun (18 mr, 0,025 mmonb) pactBopsin B auxjopmerane (1 mun) u

npubasnsimu NBS (8 mr, 0,045 MmMonp). CMech nepeMelBaig pyu KOMH. TeMIl. B TedeHue 0,5 9
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niepe]] raieHueM mpudaBieHHeM BOIHOTO pactBopa NapSO; . OpraHuueckuid CIOW OTHEINSLIH,
cyumny Hag NapSOy4, unpTpoBanu u koHUEeHTpUpoBaiu. K HeounmeHHOMY OpOMHUPOBaHHOMY
npoaykry npubasisuin LiCl (1,3 mr, 0,030 mmoins), Cul (5,8 mr, 0,030 mmous), Pdy(dba); (2,3
mr, 0,003 mmomnb), PPhs (1,3 mr, 0,005 mmonb) u 4-(tpubyrmncranaum)nupuMuaus (14 wr,
0,038 MMoJIb). PeakIimoHHy 0 CMeCh PacTBOPSUIM B TMOKCAHE U MPOYBAIN a30TOM B T€YE€HHUE 5 U
nepen HarpeBanueM 110 100°C B Teuenne 15 4. PeakiinoHHy0 cMech 3aTeM OXJIaXKIaJIu 10 KOMH.
TeMIL, (UIBTPOBAIH, KOHIEHTPUPOBAIM M OYMIIAIM (udII-Xpomarorpadueil ¢ moiydeHnem
JKeJlaeMoro mpoaykra B Buae Oenoro teepaoro Bemectsa (10 mr, 60%). dKX-MC paccynTaHHBIH
a1 CsgH30FNgO3 (M+H)™: m/z=665,2; HalineHHBIi 665,2.

Cmaous 3: 3-(8-Amuno-2-(2-¢pmopghenoxcu)-5-(nupumuoun-4-un)-[1,2,4 mpuazonof 1,5-
alnupazun-6-un)oenzonumpun

K 3-(8-(6uc(4-meTokcubeH3 I )aMuHO)-2-(2-propdhenokcn)-5-(mupumMuauH-4-n1)-
[1,2,4]rpuazono[1,5-almupazun-6-un)doenzonurpuny (10 mr, 0,015 mmons) npudasmsum TOY
(0,5 M) u mepemermuBanu npu 100°C B TeueHne 5 MUH. PEakIIMOHHYIO CMECh 3aTe€M OXJIAXKIAIH
10 KOMHATHOW TEMIIEPaTyphl, YAAJSUIA PACTBOPUTENb, pa30aBIsIM METAHOJIOM, W OYHINAIN
npen-KXMC (pH 2, aunerorutpun/soga ¢ T®VY) ¢ monyueHneM >keinaeMoro mpoaykTa B BHE
comu T®Y. XKX-MC paccunrannbiii g CoHsFNgO (M+H)": m/z=425,1; naiinennbiii 425,2.

IIpumep 40. 3-(8-AMuHO-2-(ruApoOKCH(MHPUAHH-2-WI)MeTHI)-5-(4-MeTHII0KCA30.1-5-
un)-[1,2,4]rpuasono[1,5-a|jnupazun-6-u1)0eH30HUTPHI

—N
J_/ CH,
> N OH
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Cmaous  1:  3-(8-(buc(4-memoxcubensun)amuno)-2-popmun-[1,2,4mpuasonof1,5-

a[nupaszun-6-un)oenzonumpun
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K pacrBopy 3-(8-(6uc(4-meTokcubensmn)aMuHo)-2-BuHui-[ 1,2,4]tpuaszono[ 1,5-a]nmupasu
H-6-nnm)0ensonutpuia (1,00 r, 1,99 mmons) (13 Ilpumepa 32, Crapuu 1) un nepuonatu Hatpus (1,
92 1, 8,95 mmonp) B TT'® (10 mu) u Boxe (10 mur) mpubasinsim Terpaokcun ocmust (4% pacTBop B
Boxe, 1,21 mu, 0,20 mmonb). Peakuimonnyro cmech nepemerisaiu npu 60 °C B Teuenue 1 4. Pea
KIMOHHYIO CMeCh 3aTeM pa3basiisuiu Bonoit 1 JIXM. Crou pasnensuin, BOAHBIN CIIOH SKCTParupo
Bau JIXM, u oObenuHeHHble opraHnnueckue ¢ppaxiuu cymmnn Hax MgSO,4, unpTpoBanu u Ko

HIEHTpUpoBaiu. [lomyueHHbIN OCTaTOK OYUINAIHN, UCTIONB3Ysl (hIdLI-XpoMaTrorpaduro, ¢ mojyde
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HueM skenaemoro npoaykta (0,74 r, 74%). JKX-MC paccunrannblii 1s C20HasNgO3 (M+H)': m/
z=505,2; naiinennsiit 505,2.
Cmaousa 2: 3-(8-(buc(4-memokcubensun)amuno)-2-(cuopoxcu(nupuoun-2-un)memu)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

#~-N_ OH

e
N/@Y\ \
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K pacrBopy 2-nonnmupuansa (0,40 r, 1,95 mmons) B TI'® (2 mi1) o KarusiM mpuOaBIIsLIN
KOMILJIEKC U30MPONMIMarauiixiopusaa u xuopuaa gutas (1,3 M, 1,3 v, 1,71 mmons) npu 0 °C.
Peakimonnyro cmech nepememuBanu npu 0°C B teuenwe 30 muuyT. PactBop 3-(8-(6mc(4-
MeTOKcHOeH3mT)aMuHO)-2-popmui-[ 1,2,4|tpuasono[ 1,5-a Jnupasun-6-un)oenzonurpuia (0,25 r,
0,49 mmorp) B TT'® (2 mut) mpubaBsuIy MO KaIIsiM, U PEAKIUOHHYIO CMECh MEPEMEIINBAIN TTPU
0°C B Teuenne 1 4. PeakMOHHYIO CMeCh 3aTe€M IOTaCHIIM HACBILIEHHBIM BOJHBIM PacTBOPOM
NH4Cl wu pasbasmsumm JIXM. Crnou pasmensuid, BOAHBIA clioi skctparupoBamn XM, u
oObenuHeHHble  opraHuyeckue ¢pakoum cymwm  Hag  MgSO4,  dunesTpoBamM UM
KOHLIEHTpUpoBaiu. IloNy4eHHbI OCTATOK O4YMINANN, HCHONB3Ys (idm-xpoMatorpaduro, ¢
nojydeHueMm sxenmaemoro mpoaykra (0,19 r, 67%). XKX-MC paccunrtanssiii ans CssHzoN7O3
(M+H)*: m/z=584,2; Haiinennslii 584,3.

Cmaouss  3:  3-(8-(buc(4-memoxcubensun)amuno)-5-opom-2-(cuopoxcu(nupuoun-2-

un)memun)-[1,2,4]mpuasonof 1,5-aJnupasun-6-un)benzonumpui
Br
#~y-N CH
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K pactBopy 3-(8-(6mc(4-MeTokcnOeH3mI)aMUHO)-2-(THIPOKCH(TIMPUANH-2-FJT)METHII)-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-un)doenzonurpmna (0,17 r, 0,29 mmons) B JAXM (3 ™)
npubasnsm pacteop NBS (0,052 r, 0,29 mmone) B XM (3 mi) mo kxamsim npu 0 °C.
Peakinonnyro cmech nepememuBanu npu 0°C B TeueHue 1 u. PeaxklnoHHyr0 cMechb
KOHLIEHTPUPOBAIN , U MOJYYEHHbIH OCTATOK OYHUINAJIH, UCTONb3ys (pudiu-xpomartorpadueit, ¢
nojydenueMm skenaemoro npoaykra (0,15 r, 78%). XKX-MC paccunrtanssiii st C 34 Ho9 BriN; O
3 (M+H) *: m/z=662,2; naiinennslii 662,2.

Cmaousa 4: 3-(8-Amuno-2-(cudpokcu(nupuoun-2-un)memun)-5-(4-memunoxcazon-5-un)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)bensonumpun
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K  pacrBopy  3-(8-(6uc(4-merokcnbeH3mni)aMuHo)-5-0pom-2-(runpokcu(mupunH-2-
wi)metmn)-[ 1,2,4]rpuazono[ 1,5-amupasun-6-mn)oenszonurpmwia (0,010 r, 0,015 wmmomns), 4-
metmi-5-(4,4,5,5-terpameruin-1,3,2- nnokcadoponan-2-un)okcazona (0,013 r, 0,060 mmoinb) u
aurukiorekcun(2',4',6'-tpunzonponunoudenun-2-un)pochun-(2'-aMuHOONPEHNUT-2-
win)(xyop)namnanus (1:1) (0,004 r, 0,005 mmons) B nuokcane (0,250 mur) u Bone (0,050 mu)
npubaBIsIM TPEXOCHOBHBIN (ocdar kamus (0,016 r, 0,075 mmonp). PeakunoHHyr cmech
nepemernBaiy npu 100°C B Teuenne 1 4. PeakimoHHYI0 cMech 3aTeM pa30aBisI BOAOH M
JAXM. Cnou pasnmensuid, BOAHBINA Ciiok skcTparupoBaiu JIXM, u oObequHEHHbIE OPTaHUYECKUE
¢bpaxkuuu cymmmn Hax MgSO,4, GuIbTpOBaIM M KOHLEHTPUPOBaIH. HeouuieHHbI MaTepuan
pactBopsiii B T®Y (1 mu) u Harpesanu 1o 80°C B Teuenue 20 muHyT. PactBOp pazbasisuiu
JIM®A (4 mi) n ounmanu npern-XXXMC (pH=2, aneronurpmi/Bopa+T®Y) ¢ nonydeHuem
JKEJTAeMOT0 MPOYKTa B BUE Mapbl SHAHTHOMEPOB | B Buae conmu TAY (3,5 mr, 43%). XKX-MC
paccunTannbli 1st CooHi7NgO, (M+H)": m/z=425,2; nalinennsiii 425,3.

IIpumep 41. 3-(8-Amuno-2-(2-(1-merna-1H-nupason-4-uia)densunn)-S-(nupumMuauH-

4-nn)-[1,2,4]Tpuazono|1,5-a|nupa3zun-6-u)0eH30HUTPUI

Cmaous 1: 3-(8-(buc(4-memorcubenszun)amuno)-2-(2-xnopbensun)-[1,2,4mpuazonof1,5-

anupazun-6-un)benzonumpun
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-

N3 MUKPOBOJIHOBOTO COCyHa, 3arpyxKeHHOro 3-(8-(0uc(4-mMeTokcubeH3m)aMuHO)-2-
opom-[1,2,4]tpuazono[ 1,5-alnupasun-6-un)oenzonurpuwiom (350 wmr, 0,630 wmmonb) (43
npumepa 27, craguu 4), aneratrom namwmamus (7,07 wr, 0,032 mmomp) u  2'-
(mumuknorekcundocduno)-N, N, N',N'-rerpamerunoudennn-2,6-nuamuaom (27,5 wmr, 0,063
MMOJIb) OTKa4aJId BO3AyX TIOJ BaKyyMOM H OOpaTHO HamoOJHWIM a30ToM. (2-
Xnop6ensun)maka(ll) xmopun (1386 mkn, 0,693 MMosp) nMpuOABISUIA C MOMOIUBIO MITIPHIIA.
ITocne mpubaBneHust peakUOHHYIO cMech HarpeBaimu A0 60°C B TeueHue 1 4. PeakunoHHBIN
pactBop pazmenstin mMexay EtOAc u naceim. pacrBop NH4Cl. Crow paspmensuin, W BOTHBIN
pacTBoOp nonoJHUTENbHO dKcTparuposaiu EtOAc (2x). OObenrHeHHbIE OpraHUYeCKHe BEIECTBA
IPOMBIBAJIA BOJOW M COJIEBBIM pacTBopoM, cyurmnn Hag MgSO4 u koHuentpuposanu. OcraTok

ounmamm Quai-xpomaTtorpaduei ¢ noiaydeHuem xemaemoro npoaykra (0,32 r, 82%). XKX-MC
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paccuntannbiii ast C3sHzgCINgO, (M+H)': m/z=601,2; nalinennbrii 601,2.
Cmaous 2. 3-(8-(buc(4-memoxcubenszun)amuno)-5-opom-2-(2-xnopoen3siun)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun
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K pactBopy 3-(8-(0uc(4-meTokcubdeHsmn)aMuHo)-2-(2-xnopbensmn)-[ 1,2,4]rpuazono[ 1,5-
almupazun-6-un)oensonnrpmia (0,379 r, 0,631 mmomns) B JAXM (6,3 ™) mpubasmsum 1-
Oopommupponuaus-2,5-muon (0,107 1, 0,599 mmons) nmpu 0 °C. Ilocne mepemernnBaHus MPH
KOMHATHOW TeMIeparype B TeueHHe | 4, pEeaknHOHHYK CMeCb pa30aBisuid  BOJOIL.
Opranudeckuii cioi otmaessui, cyund Hax NaSOs, GUIbTpoBaTM W KOHLEHTPUPOBAIIH.
OcTaTok OYMIIANM Ha KOJIOHKE C CHJIMKarelieM ¢ TMOJy4eHHeM >kemaemoro mponykra (0,38 T,
89%). KX-MC paccuurannbiii 1 CisHyoBrCINgO, (M+H)*: m/z=679,1, 681,1; HalineHHbIi1
679,2, 681,2.

Cmaous 3. 3-(8-(buc(4-memoxcubensun)amuno)-2-(2-xnopoensun)-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun
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Cwmech 3-(8-(6uc(4-mMeTokcHOEH3MIT)aMUHO)-5-OpoM-2-(2-XT0pOeH3 I )-
[1,2,4]tpuazono[ 1,5-a]mupa3un-6-un)oensonnrpmna (381 MT, 0,560  wmmomb),  4-
(rpubytuncranamn)mupumuaraa (310 mr, 0,840 mmonp) u xnopuna menu(l) (66,6 mr, 0,672
MMOJIb), xJjopuaa Jutus (28,5 mr, 0,672 mmone) u Terpakuc(tpudennndocdun)nammanus(0)
(64,7 mr, 0,056 mmonb) B TI'® (6 mi) cnepBa mpoayBanmu Ny, a 3aTeéM HarpeBald u
nepemermuBaiy npu 90°C B TedeHue 2 4. PeakMOHHYIO CMeCh pa3daBJisiii STHIIALETATOM H
Bomol. PeakuumonHyro cmech orduibTpoBanun uepe3 cioi Celite®. Opranudeckuii cioi
otaensiy u cyuniu Haj NaxSOs, GupTpoBanu u koHUeHTpupoBanu. OcTaTok ouninamy Gaam-
xpomarorpadueli ¢ monyueHuem xenaemoro npoaykra (0,31 r, 83%). )KX-MC paccunTtaHHbII
nns C3oH3CINgO, (M+H)™: m/z=679,2; Haiinennsiii 679,2.

Cmaousn 4: 3-(8-Amuno-2-(2-(1-memun-1H-nupaszon-4-un)oensun)-5-(nupumuoun-4-un)-
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[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

Cmecp  3-(8-(6mc(4-MeTOKCHOEH3MIT)aMUHO)-2-(2-X10pOeH3 1IN )-S-(MUpUMUANH-4-1T)-
[1,2,4]rpuazono[1,5-a]mupasun-6-nn)doenzonurpuna (10 mr, 0,015 mmons), 1-merun-4-(4,4,5,5-
0,018 MMOJIb),

aunukiorekcui(2',4',6'-rpunsonponunoudennn-2-wi)dochun - (2'-amuHOOUpEeHMIT-2-

TeTpameTu-1,3,2-nuokcadboponan-2-nin)- 1 H-nupazona (3,68 MT,
wn)(xnop)nawtaaus (1:1) (1,158 mr, 1,472 mxmone) u rugpata Tpukamus ¢ocara (7,46 wr,
0,032 mmonb) B 1,4-nuokcane (1,0 mi)/Boxe (0,3 min) nepememusanu npu 80°C B Teuenue 1 u.
Peakumonnyro cmech pasbasnsiin EtOAc w  BOJOi, OpraHWYecKuid CIIOW pasmessuid U
koHueHTpupoBaimu. Octatok obpabarbiBammn TO®Y (1 mu) mpu 80°C B TeueHwe 20 MuH.
PactBopurens ypansanu, octaTok pactBopsuiin B MmeraHosne u JAMCO, 3areM ouMinanu mpern-
KXMC (pH 2, aueronutpuin/Boga+T®VY) ¢ modydeHueM >KeaeMoro NpoayKTa B BHIE COJIU
T®Y. XX-MC paccuurannbiii aas Co7Ha Njg (M+H)*: m/z=485,2; nalinennsiii 4852,

IIpumep 42. 3-(8-AmMuHO-5-(4-MeTHI0KCA30J1-5-1.1)-2- (MU PUAHH-2-HIMETHJI)-

[1,2,4]Tpua3ono[l,5-a|jnupa3un-6-m1)0eH30HUTPHII

FN
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Cmaoua  1:  3-(8-(buc(4-memokcubensun)amuno)-5-opom-2-(nupuoun-2-uimemu)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun
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C.

K pacTBopy 3-(8-(0uc(4-meTokcHOeH3MIT)aMHIHO )-2 - (TUPUANH-2 - FIIMETHIT )-
[1,2,4]tpuazono[ 1,5-aJmupasun-6-un)oensonurpuna (0,697 r, 1,228 mmons) (u3 [Ipumepa 27,
Cranuu 5) B IXM (12 mn) npubasnsn 1-6pommupponuans-2,5-auoH (0,219 1, 1,228 Mmoub)
npu 0 °C. Ilocne nepeMelnBaHus NpU KOMHATHOH TeMIlepaType B TeUeHue | 4, peakLiMOHHYIO
cMmech pazbasisuin Bogoi. Opranudeckuii cioit otnemsuiy, cymmii Hag NapSOy, punsTpoBanu u
KOHUIEeHTpUpoBatd. OCTaTOK OYMINAIN HA KOJOHKE C CHIIMKAreJIeM C IOJyYE€HHEM JKEIaeMOro
nponykta (0,74 1, 93%). KX-MC paccunrtannbiii 1 CisHaoBrN,Or (M+H)': m/z=646,2,
648,2; HaiineHHbi 646,2, 648 2.

Cmaoua 2.  3-(8-(buc(4-memoxcubdensun)amuno)-2-(nupuoun-2-uimemun)-S5-6unu-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun
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= #~n-N =N
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Cwmech 3-(8-(6uc(4-mMeToKkCHOEH3MIT)aMUHO)- S-OpOoM-2-(TUPUANH-2- LITME T )-
[1,2,4]tpuazomno[ 1,5-a]nupa3un-6-un)oensonurpmna (390 wmr, 0,603  wmmons), 4.,4,5,5-
TeTpaMeTui-2-BuHUI- 1,3,2-nuokcadoponana (111 wmr, 0,724 mmons), aunmkiorekcun(2',4',6'-
Tpumzonponunoudennn-2-un)pochun - (2'-amuuodudenmn-2-mn)(xnop)namwaaus (1:1) (47,5
mr, 0,060 mmonp) u ruapara Tpukanus ¢ocdara (306 mr, 1,327 mmons) B 1,4-nuokcane (5,0
mi)/Boge (1,7 mi) nepememuBanu npu 80°C B Teyenue 1 4. PeakimoHHyO cMech pa3OaBiisiiv
EtOAc u Bogmo#i. Opranmyeckuii cinodi ormenmsum, cymrid Han NaSOs, duimsTpoBamu u
KOHUIEeHTpUpoBatd. OCTaTOK OYMINAIM HA KOJOHKE C CHJIMKAreJIeM C IOJyYEeHHEM JKENaeMOro
nponykta (0,28 1, 77%). XX-MC paccuurannbii mns CicHzN;O, (M+H)™: m/z=594,3;
HalimeHHbIN 594 3.

Cmaoua 3. 3-(8-(buc(4-memoxcubdensun)amuno)-5-hopmun-2-(nupuoun-2-uimvemu)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

0 R
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K pactBopy  3-(8-(Ouc(4-meTokcrOeH3MIT)aMHHO )-2-(TTUPUANH-2-HIIMETHI )-S5 -BUHIIT-
[1,2,4]rpuazono[ 1,5-a]nupasun-6-un)doenzonurpuna (277 mr, 0,467 mmons) B TT'® (2,3 M) u
Bone (2,3 mu) mpubammsuiu 4% Terpaokcuny ocmusi B Boxpe (233 mku, 0,037 mMmonb) u
mertarnepuonat Hatpus (449 mr, 2,1 mmonb). Peakunonnyro cmech nepemermuBanu npu 60°C B
teyerrne 1 4. Cmecy ¢unpTpoBanu depe3 cioii Celite®, omonackusamu TI'®. Opranuyeckuii
CJIOM KOHLEHTpHpOBaHu B BakyyMme. OcraTok ouniianu (um-xpomarorpadueil ¢ nmoaydeHuem
xenmaemoro npoxaykra (0,21 r, 76%). XX-MC paccuutannbii mns CisHzN;O3 (M+H)™
m/z=596,2; HalineHHbIi 596,2.

Cmaous 4. 3-(8-Amuno-5-(4-memunoxcazon-5-un)-2-(nupuoun-2-uimemu)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

K pacrBopy 3-(8-(6uc(4-MeTokCuOEH3MIT)aMUHO)-5-(4-MEeTHIIOKCa301-5-11)-2-(MUPUIUH-
2-unmetmn)-[ 1,2, 4]tpuazono[ 1,5-aJnupasun-6-wn)oensonurpmwia (38 wmr, 0,064 wmmonb) B
meranone (0,3 mi) u 1,2-nuxnopatane (0,3 mi) npubasnsamu 1-((1-u3ounano3THIT)CyIbGOHNIT)-

4-metunbdenson (13,35 mr, 0,064 mmonsb). ITonyuennyto cmecy Harpesanu npu 70°C B TeueHue
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Houu. Peakumonnyro cmech pazbapisin JIXM u BOHOW, OpraHWYECKUN CJIOW pasmessuid |
koHueHTpuposanmu. Ocratok obOpabareiBamn TO®Y (1 mu) mpu 80°C B Teuenme 20 MuH.
PactBopurens ypansanu, octaTok pactBopsuin B MmeraHosne u JAMCO, 3areM ouuinanu mpern-
KXMC (pH 2, aueronutpuin/BogatT®V) ¢ noaydyeHuem skenaeMoro ImpoayKTa B BHIE COJU
T®Y. XX-MC paccuurannbiii aust CooH7NgO (M+H)™: m/z=409,2; natinennsiii 409, 1.
IIpumep 43. 3-(8-AMHHO0-5-(4-3THJI0KCA30J1-5-WJ1)-2-(MUPHAHH-2-HIMETHJI)-

[1,2,4]Tpua3ono|l,5-a|lnupa3un-6-ui1)6eH30HUTPUI

VKa3aHHOE€ B 3arojlOBKE COCAMHEHHE TMONy4ald C HCIOJIb30BAHHEM METONUK,
aHAJIOTHYHBIX ~ ommcaHHbIM it llpumepa 42,  1-((1-uzoumanonponui)cyibpoHmI)-4-
MeTuioeH3onmomM 3amensisi  1-((1-uzoumanostun)cynbdonmn)-4-metunoenzon Ha Cranuum 4.
Peakunonnyro cmech ounmanu npen-BOXKX (pH=2, aunerorutpun/BogatT®V) ¢ momyueHnem
skenaemoro npoaykra B Buae conu TOY. XKX-MC paccuurannsiii qist Co3HgN3O M+H)™:
m/z=423,2; HalineHHbIi 423 2.

IIpumep  44.  3-(8-AMuHO-3-(3-MeTHIANUPHANH-4-U]1)-2-(MUPUAMH-2-HIMETHJI)-

[1,2,4]Tpua3ono[l,5-a|lnupazuH-6-11)0eH30HUTPHI

Cwmech 3-(8-amuHO-5-OpoMm-2-(nupuauH-2-unmerni)-[ 1,2,4]rpuazono[ 1,5-a]nupasun-6-
wn)oenzonntpmia ([Ipumep 27, Cragmsa 7, 10 wmr, 0,025 wmmonsp), (3-MermnnupuanH-4-
11)00POHOBOI KHUCJIOTBI 4,1 MT, 0,030 MMOJIb), aunukiorekcun(2',4',6'-
Tpunzonponunouderua-2-un)pocdus - (2'-amuuodudenmn-2-mn)(xmnop)namwiaaus (1:1) (1,9 mr,
2,5 mkMmonb) u ruzapara Tpukamus ¢ocdara (12,5 wmr, 0,054 mmons) B 1,4-nuokcane (1,0
mi)/Boge (0,3 mi) nmepememuBanu npu 80°C B Teuenue 1 4. PeakimoHHyO cMech pa3OaBiisiiv
JAXM u BOAOW, OpraHUYECKUIN CJIOH pa3fessid U KOHUeHTpuposanu. IlomydeHHBIN OCTaTOK
pactBopsimt B MeraHone u  JMCO, 3arem ounmmamn mpemn-XXXMC (pH 2,
aneronutpwi/Boga+T@Y) ¢ monydeHueM skejaeMoro npoaykra B Bume coaun TOY. XX-MC
paccuntannbli gst Co4HioNg (M+H)": m/z=419,2; nalinennsiii 419,2.

IIpumep 45. 3-(8-AmuHo-2-(umuaazo[1,2-a|lnupuann-8-uamernn)-S-(mupumMuguH-4-

un)-[1,2,4]rpuasono[1,5-a|jnupazun-6-u1)0eH30HUTPHI
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MUKpPOBOJHOBBIH  COCyZA,  3arpyxeHHbli  3-(8-(Ouc(4-meTokcHOeH3MIT)aMHIHO)-2-
(6pommernn)-5-(mupumunun-4-un)-[ 1,2,4]tpuazono[ 1,5-a]nupasus-6-un)oensonutpuiom (20
mr, 0,031 mmonb) (u3 I[Ipumepa 32, Craguu 5), 8-(4,4,5,5-terpamernin-1,3,2-muokcabopoian-2-

wi)umunaso[ 1,2-a]oupuanaom (15,08 wmr 0,062  wmmonb),  aunmkiorekcm(2',4',6'-

Tpunzonponunouderun-2-un)pocdus - (2'-amuHoOuperm-2-mn)(xnop)namiaauem (1:1) (2,430
mr, 3,09 mxmonb) u kapbonarom nesus (30,2 mr, 0,093 MMOJIb) reépMETHYHO 3aKPbIBAJIU, U U3
COCyJZla OTKAYMBAJIM BO3YX IMOJ BBICOKUM BaKyyMOM U OOpaTHO HAIOJHSUIN a30TOM (TTOBTOPSUIH
Tpu paza). 1,4-Inokcan (2,0 mu) u Bony (0,67 mu) nepemernBanu npu 90°C B TeueHHE HOYH.
PeakunonHy0 cMech pa30aBIsId 3TUIALETATOM M BO#OH. OpraHndeckyro (pakiui OTAENSIOT
u ynapusaroT. Ocratok obpadateiBau T®Y (1 ma) npu 80°C B Teuenume 20 muH. Ilocne
yIAJeHUsl JIETYYUX BEINECTB, OCTaTOK pacTBopsim B Meranone U JIMCO u oummanu mper-
KXMC (pH 2, aneronutpuin/BogatT®VY) ¢ mojydeHueM >KelaeMoro NmpoayKTa B BHAE COJU
T®Y. XX-MC paccuurannbiii aas CogH7N 1o (M+H)": m/z=445,2; naiinennsiii 4452,

IIpumep 46. 3-(8-Amuno-2-(nmupasono[l,S-ajnupuaun-7-nameTnn)-S-(MMpUMHIUH-

4-ni)-[1,2,4]Tpuazono|1,5-ajmupazun-6-us)0eH30HUTPHI

NF m

Yka3zaHHOE€ B 3arojioOBKE€ COENMHEHHE TIOJNydajd C HCIOJb30BAHUEM METOMAMK,
AQHAJIOTUYHBIX OMHMCaHHbIM st [Ipumepa 45, 7-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponaH-2-
wi)nupaszonof 1,5-a]mupunuaom 3aMEHsIsI 8-(4,4,5,5-Terpamerun-1,3,2-nruokcaboponan-2-
wnumunaso[ 1,2-ajnupuans.  Peaknmonnyro  cmech  oummanu — npen-BOXX  (pH=2,
aneronutpuwi/Boga+T@Y) ¢ monydeHueMm skenaemoro mpoaykra B Bume coimu TOY. XKX-MC
paccunTansbli gst Co4Hi7N1o (M+H)™: m/z=445,2; naiinennsiii 445,2.

IIpumep 47 u lpumep 48. 3-(2-((2H-UHaa301-2-un)mMeTna)-8-aMuHo-5-(MMPUMHAHH
-4-un)-[1,2,4]tpuazono|1,5-ajnupazun-6-un)denzonurpua u 3-2-((1H-Ungazon-1-uia)mern
a)-8-amuHo-5-(mupumuann-4-un)-[1,2,4| rpuazono[1,5-a|jnupazun-6-ma)0eH30HHTPHI

I N ':ﬂ N ﬁ

N | =N
= = N‘N = = N'N
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Cwmech 3-(8-(Ouc(4-meTokcrOeH3MIT)aMHIHO)-2-(OpOMMETHI)- S-(TUPUMHIUH-4- 11T )-
[1,2,4]rpuazono[1,5-a]mupazun-6-un)oenzonurpuna (15 mr, 0,023 mmons) (u3 Ilpumepa 32,
Craguu 5), 1H-unnaszomna (4,1 mr, 0,035 mMmounb), kapOoHara uesus (22,64 mr, 0,069 Mmmoib) B
IM®A (300 mxi) nepememnBamu npu 50°C B TeueHwe 15 muH. PeakimoHHyI cMech
pazbasmsin EtOAc u Bomoil. Opranmdeckyro (pakuui0 OTAENSIOT U ynapusaroT. OCTaTok
obpabateiBan TOY (1 mun) mpu 80°C B Teuenwe 20 muH. JleTyume BelecTBa yAajsuld 6
sakyyme, octatok pactBopsiii B Mertanone u JIMCO u ounmanu npen-BOXX (pH=2,
aneronutpui/Boaa+TdY) ¢ monydeHrem AByX MPOAyKTOB 00oux B Buue coseir TOY. JKX-MC
paccuMTaHHBIH 11s o6oux coemunenuii CoqH 7N (M+H)*: m/z=445,2; naiinennnlii 445,2.

Ipumep 49. 3-(8-Amuno-2-((2,6-nudroppenns)(ruaporcu)MeTn1)-5-(MIPUMHIHH-

4-nn)-[1,2,4]Tpuazono|l,5-ajmupazun-6-ua)oeH30HUTpUI, nuK 1

Cmaous 1: Memun-3-opom-1-(2-(3-yuanogenun)-2-oxcoomun)-1H-1,2,4-mpuazon-5-

Kapbokcuniam
N
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K pactBopy metun-3-6pom-1H-1,2,4-tpuaszon-5-kapbokcunara (5,0 r, 24,3 mmons), 3-(2-
Opomarierun)oenzonutpuia (5,44 r, 24,3 mmonb) B JIM®PA (100 mn) npubasisuiu kapOoHAT
kamust (3,35 r, 24,3 MmMonb). PeakiimoHHYI0 CMeCh IepeMELINBAIOT PU KOMHATHOH TeMmneparype
B TeyeHHe 2 Jaca. PeakMOHHYI0 cMech 3ateM pasOaBisuik Bomou u JIXM. OpraHuydeckuii Cloi
OTHENISUTM, TPOMBIBAJM COJIEBBIM pacTBopoM, cymman Hang NaSOs, dumsrpoBamu u
KOHIEHTpUpoBaau. [lonydeHHbI OCTAaTOK ouMmaiu (dm-xpoMarorpapueil ¢ MoJydeHHeM
JKEJIAaeMOro MpoAyKTa B BHIe Oenoro TBepaoro BemecTna (5,2 r, 61%). XKX-MC paccunTaHHbIH
ans Ci3HioBrN4Os (M+H)": m/z=349,0; Haiinennsiii 349,0.

Cmaous 2: 3-(2-bpom-8-oxco-1,8-0ucuopo-[ 1,2,4 mpuazonof 1,5-alnupazun-6-

un1)6e H3oHUMpPUI

N
W
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Mertun-3-6pom-1-(2-(3-unanodenmn)-2-okcoatmn)- 1H-1,2,4-rpuazon-5-kapOokcunar

(10,5 r, 30,1 mmoIB) pacTBOpsIM B YKCycHOM kuciaore (100 mur) u npubaBisiiy aneraT aMMOHHUS
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(23,18 1, 301 mmomb). Cmech mnepememuBamu npu 110°C B Teuenme 12 wuacos. Ilocne
OXJIAKIEHUs] 10 KOMHATHOH TeMIepaTrypbl peakLUOHHYI CMeCh pa30aBisiid  BOMOIL.
ITonyueHHBII 0camok coOupanu myTeM (UIBTPALUH, TIPOMBIBAJIN BOON U CYILIUIIH B BAKyyMe C
nojyuenreM nponykra (8,4 r, 88%). XKXX-MC paccumtannbii mis Cip,H;BrNsO (M+H)™:
m/z=316,0; HaiineHHbIi 316,0.

Cmaous 3: 3-(2-bpom-8-xnop-[ 1,2,4]mpuazonof 1,5-a|nupasun-6-un)benzonumpun

Cwmech 3-(2-6pom-8-okco-7,8-nuruapo-[ 1,2,4]tpuazono[ 1,5-a Jnupazun-6-
win)oenzonntpmia (8,4 r, 26,6 mmonb) u POCI3 (49,5 mu, 531 mMMoib) mepeMernnBain Mpu
110°C B Teuenue Houn. [locne oxnakneHust 10 KOMHATHOH TEMITEPaTyphl, PEAKLIMOHHYIO CMECh
MEIJICHHO TpHUOaBsuM B KOJOy, comepiKallyro Jjieq U ruapokapOoHat Harpus. IlomydeHHBbIH
0CaZioKk coOupanu myreM (UIBTPALUH, MPOMBIBAIN BOJOW U CYIIHJIHU C IOJyYEHHEM MPOAYKTA
(8,8 I, 99%). KX-MC paccuntannbiii 1ist C1;HgBrCINs (M+H)™: m/z=336,0; naiinennsiii 336,0.

Cmaous 4: 3-(8-(buc(4-memoxcubenszun)amuno)-2-opom-[1,2,4 mpuasonof1,5-
anupazun-6-un)oenzonumpun

v

Cwmech 3-(2-6pom-8-xiiop-[1,2,4]rpuasono| 1,5-a]nupasun-6-uin)oenzonurpmna (8,99 r,
26,9 mmoib), Ouc(4-merokcubensmn)amuna (10,37 r, 40,3 mmonb) u DIPEA (9,4 wmn, 53,7
mmoib) B IM®PA (134 mur) nepemeumBanu mpu 65°C B TeueHne HOUM. PEeakLMOHHYIO CMeCh
OXJIXKIAJIM 10 KOMHATHOW TeMIlepaTyphl U pazOasisuii Boxoi. IlomydyeHHblid ocaok codupanu
nyTeM (UIbTPALUHU U CYLIIIN ¢ onyderneM npoaykra (14,1 r, 94%). XKX-MC paccuntaHHbIHA
aust CogHoyBrNgO, (M4+H)™: m/z=555,1; Haiinennsiii 555, 1.

Cmaous 5: 3-(8-(buc(4-memorcubensun)amuno)-2-eunun-[1,2,4 mpuazonof1,5-
alnupazun-6-un)oenzonumpun

,N
NF >N
0

. @\/\H\
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Cmech  3-(8-(Ouc(4-merokcubdensmn)amMuHo)-2-6pom-[ 1,2,4]tpuazono[ 1,5-a Jnupazun-6-
wi)oensonutpmwia (10,0 r, 18,0 mmons), 4,4,5,5-Terpamernn-2-suHmi-1,3,2-1uokcabopoiaHa
(3,88 1, 25,2 mmonb), TpexocHOoBHOro (Qocdara kamus (9,55 r, 45,0 mMmonp) u xjaop(2-
aunukjaorexkcuiagocduno-2',4',6'-rpunzonponua-1,1'-ondenni)[2-(2'-amuno-1,1'-
oudenna)|nanaagua(ll) (567 mr, 0,72 mmouas) B 1,4-nuokcane (200 mu) u Bozme (50 mu)
nepememnBaiu npu 85°C B TeueHue 2 4. PeakMOHHYIO CMeCh OXJIOXKAAMd 0 KOMHATHOM
TeMrepatypbl, U Oonbiuyro 4acTh 1, 4-muokcana ypamsun. IlomydeHHBI ocamok coOupanu
nyTeM (QUIbTPALINHU, TIPOMBIBAJIA BOIOH U CYLIMIIN C TIOJy4EeHHEM HEOUHMINEHHOTO nmpoaykTa (9,1
I), KOTOPBIN UCTIOB30BAIM HEMOCPEACTBEHHO Ha cienyroluei ctanun. JKX-MC paccyuTaHHbIH
aist C3oHa7NgO> (M+H)™: m/z=503,2; Halinennsiii 503,1.

Cmaous 6. 3-(8-(buc(4-memoxcubensun)amuno)-5-o6pom-2-eunun-[1,2,4mpuasonof1,5-a

[nupazun-6-un)oenzonumpun
Br

= =y -N A
NE \> /4
O N%H{‘N

\Q\/N

-~

K pacTBopy 3-(8-(buc(4-merokcubeH3mn)aMuHo)-2-BuHui-[ 1,2,4|rpuazomno[ 1,5-
a|nupasuH-6-mn)oenzonutpuna (717 mr, 1,43 mmonb) B 10 mn guxnopmeraHa npubasisiig 1-
Opomnupponuauu-2,5-nuon (254 wmr, 1,43 wmmomb) npu O °C. TlomydeHHYHO CMeCh
nepeMelIuBald B TeueHHe 4 4, U HENMOCPENCTBEHHO OYMINAIN Ha KOJOHKE C CHUJIMKAresleM C
nosiy4yeHueM xenaemoro npoaykra (780 mr, 94%). XKX-MC paccunrannbiii 1711 C3oH6BrNsO-
(M+H)": m/z=581,1; Haiinensnsrii 581,2.

Cmaous 7: 3-(8-(buc(4-memoxcubensun)amuno)-5-(nupumuoun-4-un)-2-6uHiui-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

Cwmech 3-(8-(6uc(4-merokcubeH3 M )aMUHO)- 5-0poM-2-BuHui-[ 1,2,4]tpuazomno[ 1,5-
a|nupasuH-6-mn)denzonutpuina (260 mr, 0,45 mmons), 4-(TpubyTmictananm)nupumuanaa (215
mr, 0,58 mmonb), xopuna autus (28,4 mr, 0,67 mmons), xnmopuna meau(l) (67 mr, 0,67 MMOIIb)
u terpakuc(tpudenundpochun)namaausa(0) (52 mr, 0,045 mmonp) B TI'® (5 mi) nepemernnBanu

npu 90°C B TeueHue 45 MuH. PeaklMOHHYIO CMeCbh MOTacUiM BOAOW U 3KCTParupoBaliu
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nuxjopmeranoM. OObeIMHEHHbIE OPTaHUYECKHE CION KOHLIEHTPUPOBAIN U OUUIIAIN KOJOHKON
C CHJIMKarejieM C IMoJlydyeHHeM skenaemoro npoaykra (176 mr, 67%). dKX-MC paccuntaHHbIN
anst C3HaoNgOsr (M+H)™: m/z=581,2; Haiinennsiii 581,1.

Cmaous 8: 3-(8-(buc(4-memoxcubensun)amuno)-2-gpopmun-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

N
[
=N
o = N’N /O
N B

ol

Cwmecp 3-(8-(Ouc(4-mMeToKCHOSH3MIT)aMUHO)- S-(TUPUMHINH-4-1T)-2 - BUHIII-
[1,2,4]rpuazono[1,5-a]mupasun-6-un)denzonurpuina (176 mr, 0,3 mmoins), okcuna ocmust (VIII)
(3 mr B 0,3 M Bozbl, 0,015 Mmmone) 1 nepuonara Hatpus (292 wmr, 1,36 mmone) B TT'@/Boge (1:1,
6 mu1) nepemernnBaiy npu 65°C B TeueHue 1 4. PeakinoOHHYIO0 CMECh OXJIaXKaji 1O KOMHATHOM
TEMIepaTypbl W JSKCTPArHpOBaN AuXJopMeTaHoOM. OObennHEHHBIE OpPraHUYEeCKHE CIIOU
KOHLIEHTPUPOBAJIN U OUYHUINAIN KOJOHKOH C CHJIMKAreieM C MOJy4eHHEM >KeJIaeMOro MpOAyKTa
(130 mr, 74%). XKX-MC paccumrannbiii st C33HpyNsO; (M+H)": m/z=583,2; wHaiineHHbIit
583.2.

Cmaous 9: 3-(8-Amuno-2-((2,6-ougpmopghenun) (cuopoxcu)memun)-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

ITonyuenust peaktuBa ['punsbsipa: K pactsopy 1,3-mudprop-2-nonbensona (142 mr, 0,6
MMoUib) B TeTparuapodypane (1 M) npubasisiu pacTBOp U30NpONMIMarHuixiopuaa (296 My,
2 M) npu -10 °C. Tlonyd4eHHYIO CMeCh MEPEMENIMBAIM B Te4eHHE | 4, M HCIOJIb30BAIM
HEMOCPEICTBEHHO Ha CJIeNYIOIIeH CTaauM.

K  pacrBopy  3-(8-(Ouc(4-meToxkcuOeH3mI)aMHHO )-2-HOopMuII-S-(UpUMHIUH-4- 1) -
[1,2,4]rpuazono[1,5-a]mupasun-6-mn)denszonurpuna (120 wmr, 0,2 mmons) B TI'® (2 mn)
npubABISAIN CBEXKENOJIYYEHHbIH peakTuB ['puHbspa ¢ npembimymed craguu npu -10 °C.
PeakumonHyro cMech mnepememimBaiu B TedeHne 30 MHUH, MOTacWJd PACcTBOPOM XJIOpHUAA
aMMOHHs (4 MJ) W SKCTparupoBaju auxyiopmeraHoM. OObeIUHEHHbIE OPraHUYECKUE CIIOH
KOHIIGHTpUpOBaJH B BakyyMme. llomydeHnblii marepman pactBopsiii B TOY (5 i) wu
nepememnBanu npu 80°C B TedeHne 20 MuH. PeaklMOHHYIO cMecCh 3aTeM OXJaXAalu 0
KOMHATHOW TEMIIepaTyphbl, KOHLEHTPUPOBAJIH M MOJIIETAYUBAIN NPUOABIEHHEM BOIHOTO
pactBopa NaHCOs;. HeouuinenHslii MaTepuan HEMOCPENCTBEHHO OYUINAIM HA KOJIOHKE C
CHITUKAarejieM C IOJlydeHHeM jkenaeMoro npoxaykra (60 mr, 64%) B Buae pareMU4ecKoi CMeCH.
IIponyxT 3arem pazgensn xupanbHoit BOXKX, ucrons3yst xupanpHyto KonoHKy (Phenomenex
Lux 5 mxm Cellulose-4, 21,2%250 mm) u cucremy pactsoputeneit 75% EtOH B cmecu rekcaHoB

(20 mu/mun). IIuk 1 BBIAENAIN W JONOJHUTEIBHO OYMINAIM, HWCTOJB3Yysl MpPernapaTUuBHYIO
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KX/MC (pH=2, aneronurpmi/Bona ¢ TOVY), ¢ monyueHueM eaaeMoro mpoayKTa B BUAE CONU
TOV. )KX-MC paccunurannsiii 1ist Co3H;sF.NsO (M+H)*: m/z=457,1; naiinennsiii 457,0.
IIpumep 50. 3-(8-Amuno-2-((2,6-audroppenn)(ruaporcu)MeTn1)-5-(MMPUMHIHH-

4-nn)-[1,2,4]Tpuazono[l,5-ajnupazun-6-ua)0eH30HUTPUI, MUK 2

JlaHHOEe coenvHEeHHue MOJyyYaly, UCIOb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON aJis
IIpumepa 49. Ilpoaykt pasnpemsuin xupanbHo BDOXKX, wucnmonb3ys XupaaibHYHO KOJOHKY
(Phenomenex Lux 5 mkm Cellulose-4, 21,2x250 mm) u cucremy pacteopureneit 75% EtOH B
cmecu rekcaHoB (20 mur/muH). TTuk 2 BBIIETSUIM W TOTOJHHUTENHHO OYHWINANN, HCIOJB3YSI
npenapatuBHyio JXX/MC (pH=2, auneronurpwi/Boma ¢ T®Y), ¢ monydeHHEM KeIaeMOro
npoaykra B Busie comu T®Y. XXX-MC paccuurannbiii aus C 23 H 15 F2 NgO (M+H)™: m/z=457,1;
HalinmeHHbIN 457,0.

'H SIMP (600 MTI'ny, IMCO-dg) & 9,14 (n, J=1,3 'y, 1H), 8,95 (x, J=5,2 I'y, 1H), 7,90
(nm, J=5,2, 1,4 I'u, 1H), 7,88 (c, 1H), 7,78 (ar, J=7,6, 1,4 'y, 1H), 7,74 (1, J=1,4 'y, 1H), 7,54
(nr, J=7,9, 1,3 T'y, 1H), 7,51-7,40 (m, 2H), 7,09 (1, J=8,4 I'y, 2H), 6,27 (c, 1H).

IIpumep S1. 3-(8-Amuno-2-((2,5-audroppenn)(ruaporcu)MeTn1)-5-(MMPUMHIHH-

4-ni)-[1,2,4]Tpuazono|1,5-ajnupazun-6-ua)0eH30HUTPUI, NHK 1
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K  pacrBopy  3-(8-(Omc(4-meToxkcuOeH3mI)aMHHO)-2-HOopMuUII-5-(TUpUMHIUH-4- 1) -
[1,2,4]rpuazono[1,5-a]mupasun-6-mn)denzonurpuna (115 wmr, 0,2 mmons) B TI'® (1 ™)
NpUOaBIISIM  CBEXKETIONYYEHHBIH peareHT [ 'puHbsApa (NMOJYYEHHBIH C HCIOJIb30BAHUEM
METOAMKH, aHaJIoru4Hoil omucanHoi B I[lpumepe 49, Cramuum 9, ucnons3ys 1,4-pudrop-2-
nondenson emMecto 1,3-nudrop-2-nondenszon) npu -10 °C. PeakMOHHYI0 CMECh TEPEMEIIUBAH
B TeyeHne 30 MUH, MOTAaCWJIM PACTBOPOM XJIOpUAA aMMOHHsS (4 MJI) U 3KCTParupOBaJIH
nuxjaopmeranoM. OObeWHEHHbIE OpPraHWYECKHE CJIOM KOHIEHTPUPOBAIH B BaKyyMe.
ITonyuennsiit Mmarepuan pacteopsiin B T®Y (5 min) u nepememusanu rpu 80°C B Teuenune 20
MHUH. P€aKIIMOHHYIO CMECH 3aTeM OXJIAXKAAIH 10 KOMHATHON TeMIEpaTypbl, KOHLIEHTPUPOBAIU U
nonuenaynBaii npudasieHneM BoxHoro pactBopa NaHCO;. Heouumnensblii MaTtepuai
HEIMOCPEACTBEHHO OYUINAIM HA KOJIOHKE C CHJIMKAreseM C MOJYYEHHEM JKEIaeMOro NMpOAyKTa
(70 mr, 77%) B BUAE paueMuueckoi cMecu. IIponykT 3aTeM pa3aessuii ¢ MOMOIIBIO XUPAJTbHON

B2XKX, ncnonp3ys xupanbHyto kojoHKy (Phenomenex Lux 5 mxm Cellulose-4, 21,2%250 mm) u
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40% EtOH B cmecu rekcanoB (20 mu/mMuH) B BHAe NoABMKHOHM ¢as3el. Iluk 1 Bbimemsun u
JOTIOTHUTEIPHO OYMINANIM, UCTIONB3ys npenaparuHyro KX/MC (pH=2, aneronutpuin/Boma ¢
T®Y), ¢ nonyuenuem xenaemoro npoaykra B Bune comu TOY. JKX-MC paccuutanHblél ISt
CxH;sF-NgO (M+H)™: m/z=457,1; naiinennsiii 457,0.

IIpumep S52. 3-(8-Amuno-2-((2,5-audropdpenn)(ruaporcu)MeTn1)-5-(MMPUMHIHH-

4-un)-[1,2,4]Tpuasono[l,5-ajnupa3sun-6-ui)0eH30HUTPUI, MUK 2
N

I

/N

JlaHHOEe coenvHEHHue MOJy4Yaly, UCIOJb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON AJis
IIpumepa 51. Ilpoaykt pasgensnu xupanbHoil BOXKX ¢ ncnonp3oBaHueM XHUpanbHOH KOJOHKU
(Phenomenex Lux 5 mxm Cellulose-4, 21,2x250 mm) u 40% EtOH B cmecu rekcanos (20
MJI/MUH) B BUJ€ MOABIWKHON (a3bl. [Iuk 2 BBINENAIN U JAOTOJHUTENBHO OYMIIAIH, HCIIONb3YS
npenapatuBHyio JXKX/MC (pH=2, auneronurpwi/Boma ¢ T®Y), ¢ moaydeHHeM >KeIaeMoro
npoaykra B Busie comu T®Y. XXKX-MC paccuurannbiii aus C 23 H 15 F2 NgO (M+H)™: m/z=457,1;
HalineHHbIn 457,0.

IIpumep 53. 3-(8-Amuno-2-((2,3-nudproppenn)(ruaporcu)MeTn1)-5-(MMPpUMHIHH-

4-ni)-[1,2,4]Tpuazono|1,5-ajnupazun-6-ua)oeH30HUTpUI, NHK 1

N
)
..-'N
N  OH
NF Z NN F
N%l){'ﬂ
NH. F

K pactBopy 1,2-nudrop-3-uondenzona (70 mr, 0,3 Mmmosp) B Terparuapodypane (1 mi),
uzonporunmarauiixaopun (150 mxn, 2 M pactsop) npubasnsimi npu -10 °C, u nonydeHHy0
CMech TepeMelInBaid B TeueHHWe | 4 mepex TeMm, kak npubaBysui pactBop 3-(8-(6mc(4-
METOKCUOEH3UIT)aMUHO)-2-popMut-S-(mupumunns-4-un)-[ 1,2,4]rpuazonol 1,5-a Jnupasus-6-
un)bensonutpuna (60 mr, 0,1 mmons) B TI'® (1 mn) mpu -10 °C. PeakumoHHYIO CMEChH
nepemMelnuBaid B TedeHHe 30 MHH, IMOTacWJid pPacTBOPOM XJIOpHAAa aMMOHHUS (4 M) H
SKCTparnpoBaiu auxyiopmeraHoM. OObeaMHEHHbIE OPTaHUYECKHUE CJIOM KOHLEHTPUPOBAIU B
Bakyyme. IlomyueHnslii Matepuan pacteopsiii B TOY (5 miu) u nepememusanu npu 80°C B
TeueHue 20 MuH. PeakLMOHHYIO CMeChb 3aTeéM OXJaXJajlu A0 KOMHATHOM TeMIepaTypsl,
KOHIEHTPUPOBAJIM W MOAMIENaYuBaIN mnpubaBiennem BomHoro pactsopa NaHCOs.
Heouuninenneili MaTepuana HENOCPEACTBEHHO OUMIIAIM HA KOJOHKE C CHJIMKarelieM cC
noJiyueHueM kenaemoro nponykra (30 mr, 70%) B Bume pauemuueckoi cmecu. [loydeHHBbIH
IPOAYKT 3aTeM pasfessii ¢ NMOMOIIbI0 XupanbHOH BOJKX, nucnons3ys XupajabHYH KOJOHKY
(Phenomenex Lux 5 mxm Cellulose-4, 21,2x250 mm) u 40% EtOH B cmecu rekcanos (20
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MJI/MUH) B BUA€ MOABIWKHOHN (a3bl. [Iuk 1 BbIEISIIN U AONOJIHUTENBHO OYMIIANH, HCIIONb3YSI
npenapatuBHyio JXX/MC (pH=2, aueronurpmwi/Bona ¢ TPY), ¢ mojaydeHuem >KeaaemMoro
npoaykra B Bune coau T®Y. JKX-MC paccuurannbiii aus CozHisFoNgO (M+H)': m/z=457,1;
HanneHHbI 457.0.

IIpumep 54. 3-(8-Amuno-2-((2,3-audroppenn)(ruaporcu)MeTn1)-5-(MMPUMHIHH-
4-un)-[1,2,4]Tpuasono[l,5-ajnupa3sun-6-ui)0eH30HUTPUI, MUK 2

N
)
=N
N OH
N =N F
N{\I/L\"N
NH, F

JlaHHOEe coenvHEHHue MOJydaly, UCIOb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON AJis
ITpumepa 53. Ilpoaykt pasgensnu xupanbHoil BOXKX ¢ ncnonpzoBaHueM XupajabHONH KOJOHKU
(Phenomenex Lux 5 mxm Cellulose-4, 21,2x250 mm) u 40% EtOH B cmecu rekcanos (20
MJI/MUH) B BUJ€ MOABIWKHON (a3bl. [Iuk 2 BBINENAIN M JAOTOJHUTENBHO OYMINAIH, HCITIONb3YS
npenapatuBHyio JXKX/MC (pH=2, aueronurpmwi/Boma ¢ T®Y), ¢ monydeHHeM >KeIaeMoro
npoaykra B Buzae conu TO®Y. JKX-MC paccuntannsiii ans C 23 H 15 F2 NgO M+H)*: m/z=457,1;
HalineHHbIN 457,0.

IIpumep S55. 3-(8-Amuno-2-((2-propdpenunn)(ruapoxcu)mernt)-S-(nupumuanH-4-

ui)-[1,2,4]rpuazosio[1,5-ajnupazun-6-n1)0eH30HUTPUI, HK 1
N

I

,.-fN

Ay-N_ OH

P
N 3 F
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K  pacrBopy  3-(8-(Ouc(4-meToxkcuOeH3mI)aMHHO )-2-HopMu-5-(upuMHUIUH-4-1JT)-
[1,2,4]tpuazono[ 1,5-a]mupasun-6-un)denzonurpuna (100 mr, 0,17 mmonp) B TI'® (2 mn)
COOTBETCTBYIOLIMA  peareHT [ puHbsApa  (CBEXKEMONYYEHHBIH, HUCIONb3YS  METOIUKY,
aHanornuHyro onucanHoil B [Ipumepe 49, Cragus 9, ucnons3ys 1-GpTop-2-nondOeH301 BMECTO
1,3-mudrop-2-nonbensona) npubapasaau npu -10 °C. PeakIMOHHYIO CMeCh NMEPEMENINBAIN B
tedeHre 30 MWH, TOracWJid pAcTBOPOM XJOpujaa aMMOHHUs (4 MJI) U 3SKCTParupoBaiu
nuxjaopmeranoM. OObenMHEHHBIE OpPraHWYECKHE CJIOM KOHIIGHTPHPOBAJIHM B  BaKyyMe.
[Tonyuennslit Mmatepuan pacteopsi B T®Y (5 min) u nepememusanu npu 80°C B Teuenune 20
MUH. PeaklinOHHYI0 CMeCh 3aTeM OXJIaXIalIH 0 KOMHATHOH TeMIepaTypbl, KOHLEHTPUPOBAJIH U
nojmenadnBan npudasneHneM BopHoro pactsopa NaHCOs;. HeouunmmeHHblli Matepuan
HEMOCPEACTBEHHO OYUINAIM HA KOJOHKE C CHJIMKAresleM C MOJYYEHHEM >KEIaeMOro NMpOAyKTa
(60 mr, 50%) B Bume pauemMudeckod cmecu. [lomydeHHBI NPOOYKT 3aTeM pPa3AesIn C
nomMompro xupanbHoil BOXX, ucnonb3ys xupanbHyro konoHky (Phenomenex Lux 5 Mk
Cellulose-4, 21,2x250 mm) u 60% EtOH B cmecu rekcanos (20 mMi/MMH) B BHIE NOABIKHON

¢daspl. [k 1 BbEENAIN W JOMOJHHUTEIBHO OUMUIIANN, WCHOJB3ys npenapatuBHyr JKX/MC
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(pH=2, aueronutpun/Boga ¢ TOY), ¢ monyueHneM xKeraemMoro npoaykra B Buae comu TOVY.
KX-MC paccuurannbiii aas CHFNgO (M+H)*: m/z=439,1; nalinennsrii 439,0.
IIpumep 56. 3-(8-Amuno-2-((2-¢propdpenuna)(ruapoxcu)mernt)-S-(nupuMuanH-4-

ui)-[1,2,4]rpuazoio[1,5-ajnupazuH-6-n1)0eH3OHUTPUIL, THK 2

JlaHHOEe coenvHEeHHue MOJyyYaly, UCIOb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON aJis
ITpumepa 55. Ilpoaykr pasgensniu xupaibHoit BOXKX ¢ ncnonb3oBaHneM XupaiabHONH KOJOHKU
(Phenomenex Lux 5 mxm Cellulose-4, 21,2x250 mm) u 60% EtOH B cmecu rekcanos (20
MJI/MUH) B BUJ€ MOABIKHON (ha3bl. [Tuk 2 BBINENAIN U JAOTOJHUTENBHO OYMINAIH, HCIIONb3YS
npenapatuBHyio JXX/MC (pH=2, auneronurpmwir/Bona ¢ TPY), ¢ monydeHHeM KeIaeMoro
nponykta B Buze conu T®Y. XXX-MC paccuntannbiii 15 C 23 H 16 FN g O (M+H)": m/z=439,1;
HalimeHHbIN 439,0.

IIpumep 57. 3-(8-Amuno0-2-((2-x10phpeHn)(ruapoxrcu)MeTh1)-S-(MMpUMUAUH-4-1J1)-

[1,2,4]Tpna3ono[l,5-a]jnupa3un-6-ua)deHsoHuTpu, nuk 1
N

[

,.IN

NF N:HN‘::\ o
NH,

K  pactBopy  3-(8-(Ouc(4-merokcubGeH3nia)aMuHO)-2-(popMu-5-(MupUMHUINH-4- 1) -
[1,2,4]tpuazono[ 1,5-a]mupasun-6-un)denzonurpuna (100 mr, 0,17 mmonp) B TI'® (2 mn)
COOTBETCTBYIOLIMI  peareHT [ puHbsApa  (CBEXKEMONYYEHHBbIH, WCMHOJb3YsS  METOIHUKY,
aHanornyHyro onucanHoi B IIpumepe 49, Cranus 9, ucnons3ys 1-xyop-2-uon0eH3071 BMECTO
1,3-mudrop-2-nonbensona) npubapasaau npu -10 °C. PeakUUMOHHYIO CMeCh NMEPEMENINBAIN B
TeyeHre 30 MHH, TOracWJId PAcTBOPOM XJIOpuiaa aMMOHHUs (4 MJI) W BSKCTParupoBaiu
nuxjaopmeranoM. OObeIWHEHHbIE OpPraHUYECKHE CJOW KOHIEHTPUPOBAIH B  BaKyyMe.
[Tonyuennsiit Mmarepuan pacteopsin B T®Y (5 mn) u nepememuBanu rpu 80°C B Teuenune 20
MUH. PeakllnoHHYI0 CMeCh 3aTeM OXJIaXIalIu 0 KOMHATHOH TeMIepaTyphbl, KOHLIEHTPUPOBAJIH U
noamenadnBan npudasneHrneM BopHoro pacteopa NaHCOs;. HeouumeHHblli Matepuan
HEMOCPEICTBEHHO OUMIIAIN Ha KOJIOHKE C CHJIMKarejeM C MOJy4eHHEM KeJaeMOro MpOAyKTa
(50 wmr, 64%) B Bume panemMudeckod cmecu. [lomydeHHBI NPOMYKT 3aTeM pPa3AelsIh C
nomMotnero xupanbHoii BOXX, mcrmonb3ys xupanbHyto konmoHky (Phenomenex Lux 5 mxm
Cellulose-4, 21,2x250 mm) u 45% EtOH B cmecu rekcanos (20 mi/MuH) B BHIE MOABHKHOMN
¢aspr. Iluk 1 BbImENANM U AOMOJHUTENBHO OYMINAIM, WUCHOJB3Ys npenapatuBHyr JKX/MC
(pH=2, aueronutpun/soga ¢ TOY), ¢ monyueHuem xenaemMoro npoaykra B Buae comu TOVY.
KX-MC paccunrannbiii 1 CxH sCINgO (M+H)': m/z=455,1; naiinennsiii 455,1.
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IIpumep 58. 3-(8-Amun0-2-((2-x10pheHn)(ruapoxrcu)MeTh1)-S-(MMpUMUAUH-4-1J1)-

[1,2,4]Tpua3ono[1,5-a|lnupa3uH-6-11)0eH30HUTPHI, UK 2
N

|
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NH,

JlaHHOE CcoenvHEeHHUe MOJyYaH, UCIOb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON IJis
ITpumepa 57. Ilpoaykt pasgensnu xupanbHoil BOXKX ¢ ncnonp3oBaHueM XUpanabHOH KOJOHKU
(Phenomenex Lux 5 mxm Cellulose-4, 21,2x250 mm) u 45% EtOH B cmecu rekcanos (20
MJI/MUH) B BUJ€ MOABIKHON (a3bl. 1Mk 2 BBIIENAIN U JAOMOJHHUTENBHO OYMIIANH, UCIIONb3YS
npenapatuBHyio JXX/MC (pH=2, auneronurpwi/Boma ¢ T®Y), ¢ momydeHHEM KeIaeMoOro
nponykta B Buae conu T®Y . JKX-MC paccunrannbiii s C 23 H 6 CIN g O (M+H)"™: m/z=455,1;
HalimeHHbIN 455,1.

IIpumep 59. 3-(8-Amuno-2-(ruapoxcu(genunn)mern)-S-(nupumMuanH-4-u)-

[1,2,4]Tpua3ono[l,5-a|jnupa3un-6-m1)0eH30HUTPHII

N
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NH;

K  pacrBopy  3-(8-(Oumc(4-meroxkcuOeH3min)aMuHO)-2-hopMu-5-(mupuMuIuH-4-1i)-
[1,2,4]tpuazono[ 1,5-a|mupasun-6-un)denzonurpunaa (20 mr, 0,17 mmonb) B TI'® (2 ™)
npubasnsuin penunmarauiixaopun (3 M pactsop B stunosom sdupe, 0,17 mi) npu -10 °C.
PeakuuoHHyr0 cMmech mnepeMemuBagud B TedeHue 30 MMH, MOracujiad pPacTBOPOM XJIOpUAA
aMMOHUs (4 MJI) W DKCTparupoBaju auxyjopmeraHoM. OObenMHEHHbIE OpPraHUYECKHUe CJIOU
KOHIIGHTpUpOBaIM B BakyyMme. llomy4yenHblii marepuan pactopsiii B TOY (5 mi) wu
nepememnBand npu 80°C B TeueHne 20 MuH. PeakIMOHHYKO cCMeCh 3aTeM OXJaXAadu 0
KOMHATHOW TeMIepaTypbl, KOHLEHTPUPOBAIM WM ouMiianu mnpenapatusHord KX/MC (pH=2,
aneronutpwi/soga ¢ T®Y) ¢ mnonydeHuem mnpoaykta B Buae comu TOY. XKX-MC
paccunTansbli 1st Co3Hi7NgO (M+H)": m/z=421,2; naiinennsiii 421, 1.

IIpumep 60. 3-(8-Amuno-2-((penunncyibgouni)-S-(nupumMuauH-4-11)-

[1,2,4]Tpua3ono[l,5-a|jnupa3uH-6-m1)0eH30HUTPHII
N
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NG
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Cmaous 1: 3-(8-Amuno-2-(ghenuncynvhonun)-[ 1,2,4]mpuazonof 1,5-afnupazun-6-
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un)0e H30HUmMpUI
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Cwmech  3-(8-(6uc(4-meToxcubensmn)amMmuuo)-2-6pom-[ 1,2,4]tpuaszono| 1,5-a]nupazus-6-
un)oersonurpuiaa (33 mr, 0,06 mmone) (u3 Ilpumepa 27, Cramusi 4) u GeHsoncynbhuHaTa
Hatpus (100 mr, 0,6 mmonb) B 1 M JIMCO nepememmBamu npu 110°C B Teuenue 48 u,
PEaKIMOHHYID CMECh MOTaCWJIM XJIOPUAOM AaMMOHHSI W SKCTPAarupOBAIU UXJOPMETAHOM.
OObenMHEHHbIE OPraHUYeCKUe CJIOW KOHLEHTPUPOBAIN U OYHUINAIH HAa KOJIOHKE C CHIIMKArejem
¢ nony4deHueM skejaemoro npoaykra (18 mr, 50%), XKX-MC paccuurtannbiii ais C34HagNgO4S
(M+H)": m/z=617.2; naiinensslii 617,2.

Cmaous 2: 3-(8-(buc(4-memoxcubenszun)amuno)-5-opom-2-(penuncynovghonun)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

L
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K pacTBopy 3-(8-amuuO-2-(penmncynsponmn)-[ 1,2,4]rpuazono[ 1,5-a |nupa3un-6-
win)oenzonurpmna (20 wmr, 0,032 mmonp) B 1 Mi  guxiopmeraHa mnpuOaBmsud  1-
Opomnupponuauu-2,5-11oH (6 mr, 0,032 mmosb) npu 0 °C. TTonyueHHy0 CMeCh MepeMEIIHUBaIIN
B TeueHue 16 4 mepex OYMCTKOM Ha KOJOHKE C CUJIMKAaresJeM C IOJYyYE€HHEM KEIaeMoOro
nponykra (18 mr, 80%). XXX-MC paccunrannbiii anst CiHygBrNgO4S (M+H)': m/z=695,1;
HaligeHHbIN 6952,

Cmaous 3: 3-(8-Amuno-2-(penuncynvhonun)-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

Cwmech 3-(8-(buc(4-metokcubeH3un )aMuHoO)-5-0pom-2-(heHuncy b oHMI)-
[1,2,4]tpuazomno[ 1,5-a |mupa3uH-6-11)0eH30HUTpUIA (10 MT, 0,014 MMOJIb), 4-
(rpubytuncranamn)mupumuanaa (11 mr, 0,029 mmons), xnopuaa gurus (1,0 mr, 0,022 MMoub),
xjopuna menu(l) (2,1 mr, 0,022 mmonb) u Terpakuc(tpudenmndocun)nammanusa(0) (3,3 wmr,
2,88 mxmonb) B TT'® (2 mur) nepemermBany npu 90°C B TeueHne 45 MUH. PeakIIMOHHYIO CMeCh
¢unbTpOBANM, U OPraHUMYECKHH PACTBOPHUTENb YOASIIM B BaKyyMe, HEOUMIICHHBIH MPOIYKT
pactBopsuiu B 3 Mi1 TOVY u nepemernmsanu npu 80°C B teuenue 20 muH. ITocne Toro. kak TOY
yIAJsUTM,  HEOUMINEHHBIH  NPONYKT  ounmanu  npemnaparuBaot  KX/MC  (pH=2,
aneronutpwi/Boga ¢ T@Y) ¢ monydeHueM xkenaemMoro nponaykra B Bune comu TOY. KX-MC
paccunTannbiil 1st CyoHisNgO,S (M+H)™: m/z=455,1; naiinennsiii 455,1.

IIpumep  61.  3-(8-AmmuHo0-2-(azeTuauH-1-kap0oHu)-5-(4-MeTHI0KCA301-5-11)-

[1,2,4]Tpua3ono[l,5-a]jnupa3uH-6-m1)0eH30HUTPHII
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Cmaous l: 3-(2-(Azemuoun-1-kapbonun)-8-(6uc(4-memoxcubensun)amuno)-

[1,2,4]mpuazonof1,5-alnupazun-6-un)benzonumpun

AN 9
NPMB, LJ

Cmech  3-(8-(Ouc(4-metokcubensmin)aMuHo)-2-6pom-[ 1,2,4]tpuasono[ 1,5-a]mupazun-6-

=z
\i\

win)oenzonutpmia (99 wmr, 0,18 mmonsb) u azeruauna (50 mr, 0,89 mmons), PACly(dppf) (26 wr,
0,036 mmoub) U NaxCOs3 (57 mr, 0,48 mmonb) B S5 mit 1,4-nuokcana u 1 MuT BOIBI TEpeMeITuBaIH
npu 80°C B Teuenue 18 4 B armocdepe CO u3 GanioHa, peakifio raCUIu XJIOPUIOM aMMOHHSI U
sKcTparupoBanu nuxyopMmeraH. OObeIUHEHHbIE OPraHUYECKHE CJIOW KOHLIEHTPUPOBAIN U
OYMINAIH Ha KOJIOHKE C CHUJIMKAreJieM C MOJy4YeHHEM JKenaeMoro npoaykra (44 mr, 44%), KX-
MC paccuntannbiii aius C3H3oN703 (M+H)": m/z=560,2; naiinennsiii 560,2.

Cmaoua 2: 3-(2-(Azemuoun-1-xapoonun)-8-(6uc(4-memokcubensun)amuno)-5-opom-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)bensonumpun

Er
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K pacTBopy 3-(2-(azerunun- 1-kapOonmn)-8-(6uc(4-MeTOKCHOEH3MIT)aMHHO )-

[1,2,4]tpuazono[ 1,5-a]nupasun-6-un)oensonurpmia (40 wmr, 0,125 wmmomp) B 3 M
nuxjopmerana, 1-OGpoMmuppomuaui-2,5-nuona (23 mr, 0,125 mmons) npuGasnsmm npu 0 °C.
IlonyueHHyr0 cMmech nepeMellnBaId B TedeHHe 16 9 mepeg OYMCTKOM Ha KOJOHKE C
CHJTMKAreJieM ¢ TMoJy4eHueM xenaemoro npoaykra (50 mr, 100%). XKX-MC paccuutaHHbIH A5t
C3HoBrN;O3; (M+H)": m/z=638,1; Haiinennsrii 638,2.

Cmaous 3: 3-(8-Amuno-2-(azemuoun-1-xapoonun)-5-(4-memunoxcazon-5-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

Cwmech 3-(2-(azerunun- 1-xapOonmn)-8-(Ouc(4-MeToKCHOEH3 1T )aMIHO )-5-OpoM-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)denzonurpuna (10 mr, 0,016 mmons), 4-metun-5-(4,4,5,5-
teTpameTui-1,3,2-nnokcadboponan-2-un)okcasona (7 mr, 0,032 mmonb), kapOonara Hatpus (5
mr, 0,048 wmmomp) u  xJop(2-aunmkiorexkcuiadoceuno-2',4’,6'-rpunzonponui-1,1’-
oudennn)[2-(2'-amuno-1,1'-6udennn)|nannagua(ll) (5 mr, 0,006 mmoasn) B 4:1 TI' @/BozbI
(2 mu) nepememmBanu npu 100°C B Teyenue 75 muH. PeakunonHyo cMech (UIBTPOBANU, U
OpPTraHUYECKUN PAaCTBOPUTENDb YIANSAIN B BAKyyMe, HEOUUIIEHHBIH MPOIYKT PACTBOPSIHN B 3 MII

T®Y u nepememusanu npu 80°C B Teuenue 20 muH. Ilocne Ttoro, kaxk T®Y ynpansanm,
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HEOUMIIEHHBIN nMpoaykT ouninaiy npenaparusHoit JKX/MC (pH=2, auerorurpun/soga ¢ TOY),
Cc mojydeHueM kemaemoro mnpoaykra B Buge coinu T®Y. XKX-MC paccuutaHHbId 171
CyoH7N3O» (M+H)™: m/z=401,2; naiinennsiii 401,1.

IIpumep 62. 3-(8-amuHO-3-(6-ruapoKcUNUPHAMH-3-H1)-2-(MMPUAHH-2-UJIMETHJI)-

[1,2,4]Tpua3ono|l,5-a|nupa3un-6-1i1)0eH30HUTPUI
OH

Cwmech 3-(8-AmuHO-5-6poMm-2-(mpunus-2-unmerwn)-[ 1,2,4]tpuazono| 1,5-a Jnupa3sun-6-
win)oensonutrpwia (ITpumep 27, Cragmst 7; 10 mr, 0,025 mmomb), (6-MeTOKCUTTUPHIUH-3-
win)ooporoBoit kucyiotel (10 mr, 0,042 mmonb), kapOoHara uesust (17,7 mr, 0,116 mMmonb),
xJ0p(2-puuukiorekcundocuno-2',4',6'-rpunzonponui- 1, 1 '-6udennn)[ 2-(2"-amuno-1,1'-
oudennn)|namnagua(ll) (2,26 mr, 2,88 mxmons) (XPhos Pd G2) B 1,4-guokcane (500 mkin) u
Boze (100 mku) mpoxysanu N, u Harpesanu npu 95°C B teuerne 1 1. CMech KOHLEHTPHPOBAIIH
u npudasmsum MeCN (0,5 mi) m TMSCI (0,5 mi), cmecy narpeBanu npu 80°C B Teuenue 30
MHUH Tiepea TeM, Kak KOHLEHTpHpoBain, H ounmanu npenaparusHoii XXMC (pH 2,
aneronutpwi/Boga ¢ T®Y) ¢ monyueHuem xkenaemMoro npoaykra B Buge conu TOY. XKX-MC
paccunTannbiii st Co3Hi7NgO (M+H)*: 421,1; nalinennsii 421,2.

Hpumep 63. 3-(8-amuuo-2-(0en3o|[d]oxcazon-4-unmernn)-S-(nupumuaun-4-mi)-

[1,2,4]Tpna3ono|l,5-a|nupa3un-6-ui1)0eH30HUTPUI

Cwmech 3-(8-(6uc(4-merokcubOeH3 I )aMIHO)-2-(OpoMme T )- S-(MTUPUMHINH-4- 1) -
[1,2,4]rpuazono[1,5-a]mupazun-6-un)oenzonurpuna (Ilpumep 32, Cragma 5, 10 mr, 0,022
MMoIb), 4-(4.4,5,5-terpamermi-1,3,2-nuokcadboponan-2-un)oenso[d]okcazona (11 wmr, 0,044
MMOJb), kapOonara nesus (17,7 wmr, 0,116 mmonsp), xnop(2-gunuknorexkcuipocdunro-2',4',6'-
tpumzonponwi-1,1"-6udennn)[2-(2"-amuno-1,1'-6udennn) |namnagusi(1l) (2,26 mr, 2,88 MKkMoIIb)
(XPhos Pd G2) B 1,4-nuokcane (500 mxi) u Boge (100 mxi) mpoxnysanu N, U HarpeBaau npu
95°C B teuenne 1 4. Cmech kKoHUEHTpupoBaiIu U npubasnsamn TOY (1 mu), cmech HarpeBanu
npu 100°C B Teuenue 30 MuH nepes TeM, Kak KOHLUEHTPUPOBAJIM, U OUUILIAIN NpenapaTUBHON
KXMC (pH 2, aueronurpmin/Boga ¢ TOY) ¢ nmonydeHHeM KeJaeMoro npoaykTa B BHAE CONU
T®Y. XX-MC paccunrannbiii aust CogHNoO (M+H)™: 446, 1; Halinennbiii 446, 1.
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IIpumep 64. 3-(8-amuHo0-2-(2-Pprop-6-(1-meTna-1H-nupaszon-5-uia)densunn)-5S-

(mupumuann-4-ua)-[1,2,4]rpuasono|l,S-ajnupazun-6-na)6eH30HUTPHUA

Cwmech 3-(8-amuHO-2-(2-x510p-6-PTOpOEH3MIN)-5-(MTUPUMUTHH-4- 11T )-
[1,2,4]tpuazono[1,5-a]mupazun-6-un)oenzonurpmia (Ilpumep 30, Cramus 3;10 wmr, 0,022
MMoJib), 1-metun-5-(4,4,5,5-terpamerun-1,3,2-nuokcadboponan-2-un)- 1H-nmupazona (9,2 wr,
0,044 mmonb), kapbonata uesus (17,7 mr, 0,116 mmons), xmop(2-guuukiorekcuipochuHo-
2'. 4" 6'-rpunsonponmi-1,1'-0udennn)[2-(2'-amuno- 1, 1'-oudenwn) nammanua(Il) (2,26 wmr, 2,88
mkMonb) (XPhos Pd G2) B 1,4-guokcane (500 mxm) u Bome (100 mki) mpomyBamu No u
Harpesanu npu 95°C B TeueHue 1 4. Cmech KOHLEHTPUPOBAIM U OUUIIANU NpPEnapaTUBHON
KXMC (pH 2, aueronurpmin/Boga ¢ TOY) ¢ monydeHHeM KeJaeMOro NpoayKTa B BHAE COJU
T®Y. XX-MC paccuurannbiii aius Co7HaoNoF (M+H)*: 503,2. naiinennsrii: 503,1.

IIpumep 65. (R)-1-(2-((8-amuno0-6-(3-nnanodenn)-S-(nupumuanu-4-ui)-
[1,2,4]Tpua3ono[l,5-a|jnupazun-2-ua)mermi)-3-gpropoeH3ni)-3-MeTHINUPPOTUAUH-3-

Kap0OOHOBAsI KHCJIOTA

VYka3aHHOe€ B 3arojOBKE COEAMHEHHE TONy4Yald C HCIOJIb30BAHUEM METONUK,
aHaJOrHYHBIX onvcaHHbM 11t [Ipumepa 30, (R)-3-meTunnupponunuH-3-kapOOHOBOH KUCIOTON
3ameHsist (S)-uppoNTuarH-3-KapOOHOBYIO KUCJIOTY. PeakiiMOHHY0 cMech ouninaiy npen-B2XKX
(pH=2, aneronutpun/Bona+T®VY) ¢ monydyeHnem kejgaeMoro npoaykra B Buae coiau TOY. XKX-
MC paccuntannbiii 1t C3gHy7NoOsF (M+H)*: m/z=564.2; naiinennsiii 564,2.

[pumep 66. 3-(8-amuno-2-(2-pTop-6-((6-MmeTHI-5-0KCO-2,6-1Ha3acnupo|3,4]okTaH-
2-ua)merni)oensun)-S-(nupumuaud-4-un)-[1,2,4]rpuaszono|1,5-ajnupazun-6-

WJ1)0eH30HUTPHJI
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VYka3aHHOe€ B 3arojOBKE COEAMHEHHE TOJy4Yald C MCIOJIb30BAHUEM METONUK,
aHaJIOTMYHBIX onucaHHbIM i1 Ilpumepa 30, 6-merun-2,6-auasacnupol3,4]okTaH-5-oHOM
3ameHsist (S)-uppoUANH-3-KapOOHOBYIO KUCIOTY. PeakunoHHyo cMech ounmmain npen-B2XKX
(pH=2, aneronutpun/Bona+T®VY) ¢ monydennem xeaaemMoro npoaykra B Buae coimn TOY. KX-
MC paccuutannbiii aist C31HagNoOF (M+H)": m/z=575,2; nalinennbiii 575,2.

Ipumep 67. 3-(8-amuHO-2-(2-PpTOp-6-((6-0KCOrexcarnaponuppoJio[l,2-ajnupasun-
2(1H)-un)merun)oensmi)-S-(nupumuaun-4-ui)-[1,2,4| rpuazono|1,5-ajnupazun-6-

WJT1)0eH30HUTPHJT

VYka3aHHOe B 3arojOBKE COEAMHEHHE TOJy4dald C MCIOJIb30BAaHUEM METONUK,
aHaJlorn4yHeIx onucaHHbM 1A IIpumepa 30, rexcarupponupposno|l,2-ajnupasun-6(2H)-onom
3ameHsist (S)-uppoNUANH-3-KapOOHOBYIO KUCIOTY. PeakmOHHY0 cMech ounmain npen-B2XKX
(pH=2, aneronutpuin/Bona+T®VY) ¢ monydeHnem skeaaemMoro npoaykra B Buae coan TOY. XKX-
MC paccuntannbiii aias C3 HagNoOF (M+H)": m/z=575,2; nalinennsiii 575,2.

IIpumep 68. (S)-3-(8-amuH0-2-(2-PpTop-6-(((2-okconuppoHANH-3-
HWJI)aAMHHO)MeTH1)0eH3H1)-S-(mupumuaun-4-ui)-[1,2,4]tpuasono[1,5-ajnupazun-6-

WJ1)0eH30HUTPHJI

NH

NH ©

VKa3aHHOEe B 3arojlOBK€ COCIMHEHHE TMOJNy4ald C HCIOJIb30BAHHEM METOJUK,
aHAJOTHYHBIX onucaHHbM Uit Ilpumepa 30, (S)-3-amuHONMUppOIHIUH-2-0HOM 3aMeHsist (S)-
MUPPONTUANH-3-KapOOHOBYIO KHUCIIOTY. PeaknmonHyro cMmech ouumanu npen-BOXX (pH=2,
aneronutpuwi/Boga+T@Y) ¢ monydeHueMm skenaemMoro mpoaykra B Bupe coimu TOY. XKX-MC
paccunTannblil 1st CosHyuNjgOF (M+H)™: m/z=535,2; naiinennsiii 535,2.

IIpumep 69. 2-((2-((8-amuH0-6-(3-unanogenn)-S-(MupuMHIANH-4-H11)-

[1,2,4]Tpua3ono[l,5-a|lnupazun-2-ua)merni)-3-GpropoeH3na)aMHHO)aleTAMHU
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YKkazaHHOE€ B 3arojiOBKE€ COEAMHEHHE TOJydyajdd C UCIOJb30BAHUEM METOAMK,
AQHAJIOTMYHBIX OnmUcaHHbIM 111 [Tpumepa 30, 2-amuHOALIETAMUIOM 3aMeHsist (S)-mupponuauH-3-
KapOOHOBYKO  KUCJOTy.  PeakumoHHyr0o  cMmecb  oumimmanu  npen-BOXX — (pH=2,
aneronutpui/Boga+T@Y) ¢ monydeHueM skejgaeMoro npoaykra B Buae coimu TOY. XKX-MC
paccunTannblil 1st CosH2oNijgOF (M+H)™: m/z=509,2; naiinennsiii 509,2.

IIpumep 70. 3-(8-amuuo-2-(2-pTop-6-((3-oxconunepaszun-1-ua)mernii)oeHsunn)-5-

(mupumuann-4-ua)-[1,2,4] rpuaszono|[1,5-ajnupazun-6-uni)6eH3oHUTPUI

N NH

VKa3aHHOE€ B 3arojloBK€ COCAMHEHHE IONy4daJud C HCIOJIb30BAHHEM METONUK,
aHaJOrMYHBIX onucaHHbM st [Ipumepa 30, numnepasun-2-oHOM 3ameHss (S)-mUppoNuanH-3-
KapOOHOBYIO  KuCHOTy.  PeakumonHyro  cmecb  ounmanu — npen-BOXX — (pH=2,
aneroauTpui/BogatT®Y) ¢ nmomydeHuem sxeraemoro mnpoaykra B Bupe conmu TPY. XKX-MC
paccuutannbiit st CogHoyNigOF (M+H)*: m/z=535,2; Haiinennsiii 535,2.

Hpumep 71.  (1S,35)-3-((2-((8-amuuo0-6-(3-uuanoPpenn)-5-(nupumuauH-4-mi)-
[1,2,4]Tpua3ono[l,5-a]nupazun-2-ui)mMerni)-3-GpropoeH3n1)aMHHO ) IMKJI00yTaH-1-
Kap0OOHOBASI KHCJIOTA

0
OH

NH

VKa3aHHOE€ B 3arojloOBKE COCAMHEHHE TMONy4ald C HCIOJIb30BAaHHEM METOUK,
aHanmormuHelx onucaHHeiM st [Ipumepa 30, (1s,3s)-3-amuHonmkioOyTaH-1-kapOOHOBOH
KHUCJIOTON 3amensist (S)-mupponuauH-3-kapOOHOBYIO KHCIIOTY. PeakIMOHHYI0 CMeCh OYHINAIN
npen-BOXX (pH=2, aueronurpmi/Boga+Td®VY) ¢ monyueHHeM >kenaeMoro NnpoAyKTa B BHIE
comu T®Y. JKX-MC paccunrannbiii mist C20HysNgO,F (M+H)™: m/z=550,2; naiinennsiii 550,2.

IIpumep 72. 3-(8-amuH0-2-(2-PpTop-6-(((1-MeTHI-2-0KCONUPPOTHAUH-3-

HJI)aMHHO)MeTHJ1)0eH3un)-5-(mnupumuaun-4-ui)-[1,2,4|rpuasono[1,5-a]jnupazun-6-
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WJ1)0eH30HUTPHJI

VYka3aHHOe B 3arojOBKE COEAMHEHHE TOJy4Yald C HCIOJIb30BAaHUEM METONUK,
aHaJOrW4YHbIX onucaHHbM Uit [Ipumepa 30, 3-amMuHO-1-MeTHUNNUPPONUANH-2-OHOM 3aMEHSIS
(S)-nupponunuH-3-kapOOHOBYIO KHCIOTY. PeakimonHy cMmech ouminaiu npen-BOXKX (pH=2,
aneronutpuyi/Boga+TdY) ¢ monydeHueMm skenaemoro mpoaykra B Bume coimu TOY. KX-MC
paccunTanublil 1st Co9HosN1gOF (M+H)™: m/z=549,2; naiinennsiii 549,2.

IIpumep 73. 1-(2-((8-amuH0-6-(3-unanodenn)-5-(nupumuauH-4-m)-

[1,2,4]Tpna3ono[1,5-a|nupa3zun-2-ua)merni)-3-propdensnn)azeTuauH-3-KApOOHHTPHIT

VYka3aHHOe€ B 3arojOBKE COEAMHEHHE TNOJy4Yald C MCIOJIb30BAHUEM METONUK,
AQHAJIOTUYHBIX omnucaHHbiM s [lpumepa 30, azermnuH-3-kapOoHUTpHIIOM 3ameHsisi (S)-
MUPPOUIANH-3-KapOOHOBYI0 KHCJIOTY. PeakuunoHHyr cMech ouminanu npern-BIXX (pH=2,
aueroHuTpw/Bogat+T®Y) ¢ monyuenuem sxemaemMoro npoaykra B Bume comun TOY. KX-MC
paccuntanHbii 1 CogHooNjoF (M+H)": m/z=517,2; naiinennsiii 517,2.

pumep 74. 3-(8-amuno-2-(2-prop-6-(((2-meTun-2H-1,2,3-Tpuazon-4-
WJ1)aMUHO)MeTHJ1)0eH3un)-5-(mupumuaun-4-mi)-[1,2,4]rpuazono[1,5-a]jnupazun-6-

WJ1)0eH30HUTPHJT

&N\FN /
N NH
K pacTBopy 3-(8-amuHO-2-(2-pTOp-6-PpopMundeH3um)-S-(MpUMUINH-4-1T)-

[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)doensonurprna (Ilpumep 30, cramus S; 10 mr, 0,02 MModb)
B JIXM (0,5 mi) mpubasmsuu 2-metun-2H-1,2,3-tpuazon-4-amun (4,0 mr, 0,04 Mmmonb) 3atem
TV (4 mxa, 0,08 mmonb). Uepes 1 u Tpuaneroxcudoporuapun Hatpus (8,5 mr, 0,04 MMoIb)
NpUOaBISIM K PEAKIIMOHHON cMecH. PeaklMOHHYI0 CMeCh MepeMeIlnBaIl B TEUEHHE HOYH, U

cMech KOHIeHTpHupoBaiu u oumnmanu npenapatusHoii )KXMC (pH 2, aneronurpus/Boja c
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TOY) ¢ nonydernem xenaemoro mnponykra B Buae conu TOY. XKXX-MC paccuntaHHbIN IS
Co7H2oFN; (M+H)*: 533,2 Haiinennsiii 533,2.

Hpumep 78. (S)-3-(8-amuno-2-(2-(((2-oxconuppoauauH-3-
HWJI)aAMHHO)MeTH1)0eH3u)-S-(mupumuaun-4-ui)-[1,2,4]tpuasono[1,5-ajnupazun-6-

HWJ1)0eH30HUTPHJI

Cmaous 1: 3-(8-(0uc(4-memorcubenzun)amuno)-5-(nupumuoun-4-un)-2-(2-

sununbensun)-[1,2,4mpuazonof 1,5-alnupazun-6-un) denzonumpun

Cmecb  3-(8-(Ouc(4-meToxkcrOeH3 IT)aMIHO)-2-(2-xopOeH3m)- S-(mupuMuIuH-4-1)-
[1,2,4]tpunazonol[ 1,5-a]mmupasun-6-un)oenzonntpuna (Ilpumep 41, cragua 3; 149 wmr, 0,22
mMMmoJb),  4,4,5,5-tetpamerun-2-suHui-1,3,2-nuokcaboponana (68  wmr, 0,44  mmoub),
aurmkiorexkcmn(2',4',6'-tpunzonponunoundenni-2-ui)pochun - (2'-amuHOOUpEeHMIT-2-
wn)(xnop)nawtagus (1:1) (17 mr, 21,6 mxmonb) u K3PO4 (94 mr, 0,44 mmons) B 1,4-nuokcane (4
mi)/Boge (0,8 wmu) mnepememuBanu npu 110°C B Teuenwme 1 4. PeakuuoHHyH cMech
KOHLIEHTPUPOBAIM B BaKyyMe, M TOJIyYEHHBIH OCTaTOK OuHImaiu (ism-xpomarorpaduei ¢
MOJIyYEHUEM KEJTaeMOro MPOAyKTa B BUJE CBETIIO-kenToro Macia. JKX-MC paccuutaHHbId 1151
C41H35N30, (M+H)™: m/z=671,3; HaiineHHsrii 671,2.

Cmaous 2: 3-(8-(ouc(4-memoxcudensun)amuno)-2-(2-chopmundensun)-5-(nupumuoun-4-

un)-11,2,4|mpuasonof1,5-ajnupasun-6-un)oenzonumpui



161

K pacTBopy 3-(8-(0uc(4-meTokcHOSH3MIT)aMHHO)- S -(MUPUMHUINH-4-101)-2-(2-
BuHmWIOeH3mN)-[ 1,2,4]tpuazono[ 1,5-aJnupasun-6-un)oensonurpuna (60 mr, 0,089 mmonb) B
TT'® (1 mi) u Boze (1 mun) mpubasinsim 0,157 M Terpaokcun ocmust B Bozae (0,02 mmons). Yepes
2 muH npubassum MeTaneproaat Hatpus (86 mr, 0,4 MMoub). PeakIIMOHHYIO CMeCh HarpeBaju
npu 60°C B TeueHue 1 4 mepen Tem, Kak moracuiu Hachill. NasS,03. CMmech 3KCTparupoBajiu
JAXM. Opranuyeckyro a3y NpPOMBIBAIA COJEBBIM pacTBOpoM, cymmid Hang NapSOy,
(¢unbTpOBaNM U KOHLEHTPUPOBAIHM C TOJyYE€HHEM IMPOAYKTAa B BHIE CBETJIO-)KEJITOTO Macia.
KX-MC paccunrannsiii 1t C4H3z3NzO3 (M+H)+: m/z=673,3; nalinennsiii 673,3.

Cmaousa 3: (S)-3-(8-amuno-2-(2-(((2-oxconupponuoun-3-un)amuno)memun)oensun)-5-
(nupumuoun-4-un)-[1,2,4 [mpuazonof 1,5-aJnupazun-6-un)oenzonumpun

K pactBopy 3-(8-(6uc(4-meroxcubeH3nin)amuHo)-2-(2-popMunoOensmn)-S-(mupuMuInH-
4-um)-[1,2,4]tpuazono[ 1,5-a]nupasun-6-mn)oensonurpuna (13,4 mr, 0,02 mmons) B AXM (0,5
muT) ipudasisia (S)-3-amuHONUppoNUAnH-2-0H (4,1 Mr, 0,04 MMOJIB), 3aT€M YKCYCHYIO KHCIIOTY
(4 mxn, 0,08 mmonp). Uepes 1 u tpuaueroxcubOoporuapun Harpust (8,5 mr, 0,04 MmoIb)
npuOaBIAIN K PEAKLMOHHON cMecH. PeakIMOHHYI0 CMeCh NepeMeLINBaIl B TEYeHHEe HOYH, U
cMech KOHIeHTpupoBaiy, 3ateM 0,5 min TOY npubasisiin K CMECH, U JAHHYIO CMECh HarpeBasiu
npul00°C B Teuenne 10 MuH. PeakimoHHYI0 CMeCh KOHLEHTPHUPOBAIHM M OYHINAIH
npenapatuBHoi JKXMC (pH 2, aueronutpui/soga ¢ T®VY) ¢ nogy4eHneM kenaeMoro mpoayKra
B Buje comu TOY. JKX-MC paccuntannbiii st CosHasNigO (M+H)*: 517,2; naiinennsiii 517,2.

Hpumep 76. (R)-1-(2-((8-amuH0-6-(3-uunanodenn)-5-(4-MeTHI0KCA30.1-5-11)-
[1,2,4]Tpua3ono[l,5-a|jnupazun-2-ua)merni)-3-GpropoeH3ni)-3-MeTHIMUPPOTUAHH-3-

KapOOHOBAsI KHCJIOTA

f:N
0
o 0
N
NZ 7N Nj)LOH
N H“N
NH, F

Cmaous 1: 4-memun-5-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-un)oxcaszon
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K pactrBopy 4-metmnokcaszona (0,654 r, 7,87 mmonb) B rentane (3 mu) u Et,O (1 mn)
npubassmu qumep (1,5-umknookraauen)(meroken)upuausi(l) (0,221 r, 0,393 mmons), 4,4'-nu-
Tper-OyTin-2,2'-nunupuani (0,211 r, 0,787 mmonb) u 4,4,5,5-terpamerni-1,3,2-tuokcaboposan
(1,841 mu, 11,80 mmounb). 3aTeM M3 COCyAa OTKAQYMBAJIHM BO3MAYX TOJA BBICOKHMM BaKyyMOM H
O0paTHO HAMOJHSIM a30TOM. PEakIMOHHYI CMeCh MEepeMEINNBaJIM B TEYCHHE HOYH, 3aTeM
KOHLIEHTPUPOBAIN U OUHUINAIH (Pidm-xpoMaTtorpadgueil ¢ mogyd4eHHeM KeJlaeMOro MpPOIyKTa B
sune OecuserHoro macna. JKX-MC paccuutannbii gns CioHj;BNO; (M+H)™: m/z=210,1;

HaiineHHsii 128,0 (B BUAe COOTBETCTBYOIIEH OOPOHOBON KUCIIOTHI).

Cmaous 2: 3-(8-amuno-2-(2-xnop-6-¢pmopodensun)-5-(4-memunoxcazon-5-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun
FN
Oz
~N
NF = NN ol
NQI/EN
NH, F

Cwmechb 3-(8-amuHO-5-0poMm-2-(2-xyop-6-¢propoensun)-[ 1,2,4]tpuazono[ 1,5-a]nupa3un-6-
win)oenzonurpmwia (Ilpumep 30, Cramusa 2; 500 wmr, 1,09 mmonsw), 4-merun-5-(4,4.5,5-
teTpameTu- 1,3,2-nuokcaboponaH-2-uia)okcasona (274 MT, 1,31 MMOIJIb),
terpakuc(tpudpenundocdun)namaausa(0) (126 mr, 0,11 mmonp) u CsCOs; (712 wmr, 2,185
mMMmoJib) B 1,4-nmuokcane (2 min) u Bozme (200 mki) mpoayBainu N» u HarpeBanu npu 95°C B
teueHrue 7 4. CMech KOHLIEHTPUPOBAIM W OdMIaid (uami-xpoMartorpaduei ¢ MmoiydyeHrneM
JKEJIaeMOro mMpoaykTa B Buae Oenoro TBepaoro BemecTBa. JKX-MC paccuuTaHHBIA IS
Ca3H 6N;OCIF (M+H)*: 460, 1. naiinennbiii: 460,1.

Cmaous 3: 3-(8-amuno-2-(2-¢pmop-6-eununoensun)-5-(4-memunoxcason-5-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

f:N

O .z
NZ % —

N =N

NH, F

Cwmech 3-(8-amMuHO-2-(2-x710p-6-PTOPOEH3MI)-5-(4-METHIIOKCA30JT- 5-1JT)-

[1,2,4]tpuazono[ 1,5-aJmupasun-6-mn)oensonurpria (101 mr, 0,22 mmons), 4,4,5,5-TeTpameT-
2-punHMII- 1,3,2-1rokcaboposiaHa (68 MT, 0,44 MMOJIb), nunukaorekcu(2',4',6'-

Tpunzonponunoudernn-2-un)pocus-(2'-amunooudennn-2-un)(xnop)namaaus (1:1) (17 wr,
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21,6 mxmomb) u KsPOs (94 wr, 0,44 mmomb) B 1,4-muokcane (2 mu)/Bome (0,4 mi)
nepemetnsany npu 110°C B Teuenue 1 4. PeakinoHHyI0 CMeCh KOHLIEHTPUPOBAIU B BaKyyMe, U
MOJIYYE€HHBIH OCTATOK OUMINAIH (udII-XxpoMmarorpadueil ¢ nosyuyeHneM >KenaeMoro NnpoaykTa B
Bune OecusetHoro macnma. JKX-MC paccumranseii gsi CosHioFN,O (M+H)™: m/z=452,1;

HalmeHHbIN 452.2.

Cmaous 4: 3-(8-amuno-2-(2-¢pmop-6-ghopmunbensun)-5-(4-memunoxcazon-5-un)-
[1,2,4]mpuazonof1,5-alnupazun-6-un)benzonumpun
f:N

O~
NJ:; “ N -.N\ —0

N ““N

NH, F

K pacTBopy 3-(8-amuHO0-2-(2-pTOp-6-BUHMIOEH3MI)-5-(4-METUIIOKCA30JI-5-1iT)-

[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)doensonurpuna (40 mr, 0,089 mmons) B TT'®@ (1 mi) u Boze
(1 mun) mpubasnsm 0,157 M terpaokcun ocmust B Bone (0,02 mmons). Uepes 2 MuH npubasIisiiu
metarnepuonat Hatpus (86 mr, 0,4 mmoib). Peakunonnyro cmeck Harpesaiu rpu 60°C B TeueHue
1 4 mepen Tem, Kak moracwin Hacelm. NaxS:03. Cmech sxcTparupoBanu JAXM. Oprannueckyro
¢dazy nmpoMbIBaIM  COJEBBIM  pacTBOpOM, cymwid Hax NaoSOs — unbTpoBANM U
KOHLIEHTPUPOBAJIM C TMOJy4YeHHEeM IMpOAyKTa B BHIE cBeTJo-kenroro macia. KX-MC
paccuutanabiii 1ist Co4H7FN70, (M+H)+: m/z=454,1; natinennsiii 454,1.

Cmaous 5: (R)-1-(2-((8-amuno-6-(3-yuanoghenun)-5-(4-memunoxcazon-5-un)-
[1,2,4]mpuazonof 1,5-alnupazun-2-un)memun)-3-pmopbensu)-3-memunnupponruoun-3-
Kapbonoeas kucioma

K pacTBopy 3-(8-amuHO-2-(2-pTOp-6-PopMundeH3m)-5-(4-MEeTUIOKCA30II-5-1T)-
[1,2,4]tpuazono[ 1,5-a]nupazun-6-un)oensonurpmna (10 mr, 0,02 mmons) B JAXM (0,5 mu)
npubasysn (R)-3-metunnupposnunus-3-kapooHoByro kucnory (4,8 mr, 0,04 mMmonb), 3aTem
yKCycHYI0 kucnoty (4 mki, 0,08 mmonb). Uepes 1 4 Tpuanerokcuboporuapua Hatpus (8,5 wr,
0,04 mMmoub) mpuUOABISIM K PEAKIMOHHOH cMecH. PeakIMOHHYI0 CMeCh IMepeMEelIMBAN B
TE€YeHHE HOYHM, M CMeCh KOHLEHTPHpOBadM W ouuimanu npenapatuBHorn XXMC (pH 2,
aneronutpuwi/Bona ¢ TOY) ¢ monydeHueM kenaemMoro npoaykra B Bune comu TOY. XKX-MC
paccunTanHbli 1st C3oH2sFNgO3 (M+H)™: 567,2; Haiinennsiii 567,2.

Ipumep 77. 3-(8-amuno-2-(amuHo(2,6-1upTopdpenna)mernn)-5-(4-MmeTua0KCa30.1-5-

un)-[1,2,4]rpuasono[1,5-a|jnupazun-6-n1)0eH30HUTPHI

Cmaous l: 3-(8-(0uc(4-memorcubenszun)amuno)-5-o6pom-2-ghopmui-



164

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

X
8]
z = N’N: Y
N/ AN
F'MB’N‘PMB

Cwmecp 3-(8-(6uc(4-meroxkcubdensmn)aMuHo)-5-6pom-2-sunmi-[ 1,2,4]rpuazonol 1,5-
alnupazun-6-un)oensonurpuna (Ilpumep 32, cragus 2; 174 mr, 0,3 MMOJb), OKCHAA OCMUS
(VII) (3 mr B 0,3 mx Boxel, 0,015 mmonb) u nmepuopmata Hatpusi (292 wr, 1,36 mMmonb) B
TI'®/Bone (1:1, 6 mu) nmepememmBamu npu 65°C B TeyeHune | 4. PeakIIMOHHYIO CMeCh
OXJIAKATHN 1O KOMHATHOH TeMIepaTypbl M 3KCTparupoBasu auxjopmeraHoM. OObeInHEHHbIE
OpPTaHUYECKHE CJIOW KOHLIEHTPUPOBAJIM, W OYHIIAIN KOJOHKOHW C CHUJIMKArelieM C ITOJyYEeHUEM
xkenaemoro mnpoaykra. KX-MC paccuutanubiii 1iist CooHouNgOsBr (M+H)": m/z=583.1;
HalimeHHbIn 583,1.

Cmaous 2: 3-(8-(buc(4-memoxcudensun)amuno)-5-6pom-2-((2,6-
oupmopghenun) (cuopoxcu)memun)-[1,2,4mpuasonof 1,5-anupazun-6-un)oenzonumpun

Br

ITonyuenust peaxtuBa ['punbspa: K pacreopy 1,3-au¢drop-2-uondenzona (142 wmr, 0,6
MMOJIb) B TeTparunpodypane (1 M) npubaBisaam pacTBOp U30NMpONMIMarHuiixaopuna (296 Mk,
2 M) mpu -10 °C. TlonydeHHyIO CMeCh MEPEMEINMBAJIM B TedeHHE | 4, ¥ HCIOJb30BAIH
HETIOCPEACTBEHHO Ha CJIEAYIOLIeH CTauu.

K pacTBopy 3-(8-(6uc(4-mMeTokCHOEH3UIT)aMHHO)-S-OpoM-2-popMHLI-
[1,2,4]tpuazono[ 1,5-a]nupazun-6-un)oensonurpmna (120 mr, 0,2 mmonp) B TI'® (2 mn)
CBEKETMONYYEHHbIH PeakTUB [ puHbspa ¢ mpenbiayineidl cragum mpubasisim npu -10 °C.
PeakuuonHyro cMech mnepememimBaid B TedeHne 30 MHUH, MOracUJId PAcTBOPOM XJIOpHUAA
aMMOHHs (4 MJI) W SKCTparupoBaj AuXjopMeTaHoM. OObeIUHEHHbIE OPraHUYECKHE CIIOH
KOHLIEHTPUPOBAJIA B BAKYYM€ M OUHINAIH KOJIOHKOW C CHIIMKArejieM C MOJIy4eHHEM JKEIaeMOro
npoaykra B Bune pauemuueckoit cmecu. JKX-MC paccuurtannbiil st C3sHygNgO3BrE, M+H)™:
m/z=697,1; HatineHusiii 697,1.

Cmaous 3: 3-(8-(0uc(4-memoxcubenzun)amuno)-2-((2,6-
oupmopghenun) (cuopoxcu)memun)-5-(4-memunoxcazon-5-un)-[ 1,2, 4 [mpuazonof 1,5-aJnupasun-

6-u1)6enzonumpun
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Cwmech 3-(8-(6buc(4-meroxkcnbOeHs3m1)aMuHo)- 5-6pom-2-((2,6-

mudropdenmn)(runpoxkcu)mernn)-| 1,2,4]tpuazono[ 1,5-a]nupasun-6-un)oensonutpuna (382 wr,
0,55 wmmonb), 4-merwi-5-(4,4,5,5-rerpameri-1,3,2-nrokcaboponan-2-mn)okcazona (137 wr,
0,65 MMOJIb), nurmkorekcmn(2',4',6'-rpunzonporunondennn-2-un)pochun-(2'-
amuaOOUpenm-2-mwn)(xnop)nawtaaust (1:1) (17 mr, 21,6 mxmonb) u Cs:CO3 (356 mr, 1,09
mMmoJb) B 1,4-nmuokcane (2 mr) u Bozme (200 mki) mpoxysamu N» u HarpeBanu npu 95°C B
tedeHne 7 4. CMech KOHLEHTPUPOBAIM U OYMIIATH (rdmi-xpoMaTtorpadueil ¢ moiydyeHHeM
JKemaeMoro mpoaykra B Bune OecuserHoro macia. JKX-MC paccuntansbiii mist CagHzoN7O4F;
(M+H)™: 700,2; naiinennbiii: 700,2.

Cmaousa 4: 3-(8-(6uc(4-memorcubensun)amuno)-2-(xaop(2,6-oughpmopghenun)memuin)-5-

(4-memunorcaszon-5-un)-[1,2,4]mpuasonof 1,5-aJnupazun-6-un)benzonumpun

FN
O =
-N al
NF =N F
Nﬁ)l*N
F
PMB" “PMB
K pacTBopy 3-(8-(buc(4-merokcubeH3mn)aMuno)-2-((2,6-

nudropdenmn)(runpokcu)mMeTnn)-5-(4-merunokcason-5-mn)-[ 1,2,4Jrpuaszonol 1,5-aJnupazun-6-
wn)6enzonutpuia (201 mr, 0,29 MMoJIb) B 2 MJI TUXJIOpMeTaHa nprbasisuia TuoHWIXaopun (105
MK, 1,435 mmonb) mpu koMH. Temm. IlonydeHHyr0 cMmech NepeMellnBalyd B TeueHue 4 u,
KOHIIEHTPUPOBAJIM U HCIIOJNb30BAJIM Ha CJEnymollei craguu 0e3 Jro0ON OMOJHUTENBHOM
ounctku. XKX-MC paccunrannbiii gist C3oHz N;O3CIF, (M+H)*: m/z=718,2; naiinennsrii 718,2.

Cmaous 5: 3-(8-amuno-2-(amuno(2, 6-oudpmopghenun)memun)-5-(4-memunoxcazon-5-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

K pactBopy 3-(8-(6uc(4-meroxcudensnin)aMuHo)-2-(xnop(2,6-nudropderrn)mernn)-5-
(4-metmnokcazon-5-un)-[ 1,2,4]tpuazono[ 1,5-ajnupasun-6-un)oensonntpmwia (40 wr, 0,084
mmosb) B 1 M IMCO npubasnsimn pacreop ammuaka (1 mur). Cmech HarpeBaiu B yCIOBHUSX
MUKPOBOJIHOBOTO 00nyueHust mpu 100°C B Teuenue 10 4 mepen Tem, kak pa3daBsuid BOIOH U
skcrparupoBain EtOAc. OObenuHeHHbIE OPraHWMYECKHE CJIOW MPOMBIBAIA BOIOW M COJIEBBIM
pactBopoM, cymunu Haa MgSOs4 u koHueHTpupoBainu. IlomyueHHBI OCTaTOK pacTBOPSUIA B
T®Y (1 mn) u nepememmBanu npu 80°C B Teuenne 20 muH. PeaknMoHHYIO CMech 3aTeM
OXJIXKAJIH 10 KOMHATHOW TEMIIEpaTypbl, KOHIIEHTPUPOBAIHN U MOJIIETaYNBAIN TPHUOABICHUEM

BozH. pactBopoM NaHCQOj3. HeounieHnHblil MaTepran HEMOCPEACTBEHHO OUHUINAIN HAa KOJIOHKE C
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CHJIMKAarejieM C TOJyYE€HHEM >KeJlaeMOro INPOAYKTa B BUAE paleMuuecKor cmecu. [Ipomykr
3areM pasnemsuin xupanbHoH BOXKX, mcmonbi3ys xupanbHyro KoJOHKY (AM-1) u cucremy
pactBopureneit 45% EtOH B cmecu rexcanos (20 mu/muH). ITuk 1 BbIIensan u AOMOIHUTEIBHO
ounmmany, wucrnonsdys mnpenaparuHyro JKX/MC (pH=2, aueronutpun/Boma ¢ T®VY), c
nojyueHueMm kejpaemMoro mnpoaykra B Buae comu TOY. XKX-MC paccuuTaHHbI 1J1s
Cy3H17F,NgO (M+H)*: m/z=459,1; naiinennsrii 459,0.

Ipumep 78. 3-(8-amuno-2-((2,6-xudropdennn)(MeTnIaMuHO)MeTHI )-5-(4-MeTHIOK

cazoa-5-un)-[1,2,4]Tpuazoso|1,5-ajnupa3un-6-u1)0eH30HUTPUIT

= N,N\ c

NH,

VYka3aHHOE€ B 3aroJIOBKE€ COEAMHEHHE TOJydadud C HCHOJNb30BAHUEM METOAUK,
aHAJOTHMYHBIX onucaHHbM aisi [Ipumepa 77, merwnamuHoMm (2ZM TI'® pactBOp) 3ameHsist
pacTBOp ammuaka Ha craguu 5. Kpome Toro, peakuuto 3ameuenust nposomwin npu 70°C B
tedeHne 1 4 c 2 sksuBajeHtamMu K,COs. Ilocne cHATHSA 3alUThl paLleMUYECKHil MPOAYKT
OTAENIM ¢ ToMolIpio xupanbHoii BOXX, ncnone3ys xupanbHyro kojoHKy (C2) u cucremy
pactBopureneit 30% EtOH B cmecu rexcanos (20 mu/muH). I1uk 2 BbIIENsIN U AOTIOJHUTEIBHO
ounmany, wucrnonpdys mnpenaparuBayro JKX/MC (pH=2, aueronutpun/Bompa ¢ T®VY), c
nojyueHueMm skejaemMoro mnpoaykra B Buae comu TOY. XKX-MC paccuuTaHHbI 11
CyH19FoNgO (M+H)": m/z=473,2; naiinenHsiii 473,2.

Ipumep 79. 3-(8-amuno-2-((2,6-audropdennn)((2-ruapoKCHITHI)AMHHO)METHI)-5-

(4-meTmiiokcazon-5-ui)-[1,2,4] rpuasoso[1,5-ajnupazun-6-u1)0eH30HUTPUI

FN
O~
OH
P = ~N-N HN_/_
N= b F
N*-._ H'"N
NH, F

VYka3aHHOe B 3arojOoBKE COEAMHEHHE TOJy4Yald C MCIOJIb30BAaHUEM METONUK,
aHAJIOTUYHBIX onucaHHbIM i Ilpumepa 77, 2-amMmuHO3TaH-1-0J10M 3aMeHss pacTBOpP aMMHUaKa
Ha ctaauu 5. Kpome Toro, peakuuro 3amenieHusi nposoaunu npu 70°C B teuenue 1 1 c 2
skBuBaneHtamMu K,COs. Tlocne cHATHUA 3alUThI peaKLMOHHYIO cMech ouminanu npen-BOXKX
(pH=2, aneronutpun/Bona+T®V) ¢ monydeHnem kejaaeMoro npoaykra B Buae comu TOY. XKX-
MC paccuntannbiii 1t CosHa NgOoF, (M+H)*: m/z=503,2; nalinennbrii 503,2.

IIpumep 80. 3-(8-amuHo-2-(amuHO(2-Pproppennna)mernn)-5-(4-MeTHIOKCAZ0I-5-11)-

[1,2,4]Tpua3ono[l,5-ajnupa3uH-6-m1)0eH30HUTPHII
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bd
W

NH,

Vka3aHHOe€ B 3arojOBKe COEAMHEHHE IIOJydaldd C HCIHOJb30BAHUEM METOAUK,
aHAJIOTUYHBIX onucaHHbIM Jisi [Ipumepa 77 1-¢rop-2-uondensonom 3amensis 1,3-pudrop-2-
nonbeHszonoM Ha craauu 2. KoHeuHyro peakiumoHHYK cMmech oumiianu npen-BOXX (pH=2,
aneronutpuyi/Boga+TdY) ¢ monydeHueM skenaemMoro mpoaykra B Bume coimu TOY. XKXX-MC
paccuntannbiil 1st Co3sHigNsOF (M+H)": m/z=441,1; naiinennsiii 441,2.

IIpumep 81. 3-(8-amuHo-2-(amuHO(2,6-audTOpdhennT)MeTnI)-5-(1-MeTHI-6-0KCO-

1,6-aurnaponupuaasun-3-mi)-[1,2,4| rpuazoso[1,5-ajnupasun-6-un)deH30HUTPHI

0
-
B
_N
F
AN
NF NN F
e
N‘i/LN MNH,
NH;
Vka3zaHHoe B 3arojiOBKe COCAUHCHUE TMOJIydajlu C HCIHOJb30BAHUEM METOAUK,

aHAJOTMYHBIX  omucaHHbiM s Ilpumepa 77, 2-merun-6-(4,4,5,5-rerpamerun-1,3,2-

nuokcadoponan-2-unmnupunasud-3(2H)-onom 3amensis  4-mermn-5-(4,4,5,5-terpamerun-1,3,2-
IoKcaboposaH-2-M)OKCca3on Ha craguu 3. KOHEuHy peaklMOHHYH CMECh OYMINANU IMper-
BDXX (pH=2, aueronutpui/Boga+T®V) ¢ mojydeHueMm skenaeMoro MpoAyKTa B BUAE COJIU
T®Y. XKX-MC paccunrannbiii 1s C24H;sNoOF, (M+H)": m/z=486,1; naiinennsrii 486,2.
Ipumep 82. 3-(8-amuuo-2-((3-(0Kca30.1-5-H1)IMPUANH-2-UIT)METHI)-5-(MUPUMHUAUH

-4-na)-[1,2,4] Tpuazoio[1,5-a|nupa3zuH-6-u1)0eH30HUTPUI

Yka3aHHOE€ B 3arojioOBKE€ COENMHEHHE TOJydyajd C UCIOJb30BAHUEM METOMAMK,
AHAJIOTUYHBIX omucaHHbIM 1isi [lpumepa 122, 5-(4,4,5,5-rerpamernn-1,3,2-nuokcaboponaH-2-
WJT)OKCA30JIOM 3aMEHsIS 1-metun-4-(4,4,5,5-rerpamerm-1,3,2- nuokcabopomnan-2-wn)- 1 H-
nupazon Ha craguun 4. PeaknuoHHy0 cMmech oummanu  npen-BIOXX  (pH=2,
aneronutpwi/Boga+T®Y) ¢ monydeHueMm skenaemoro mpoaykra B Bupe comun TOY. XKX-MC
paccunTannbii st CosHi7N10O (M+H)*: m/z=473,1; naiinennsiii 473,2.

IIpumep 83. 3-(8-amuHo0-2-(2-Pprop-6-(1-meTna-1H-nupazon-4-un)densun)-
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[1,2,4]Tpua3ono[l,5-a|lnupazun-6-mi)-2-GpTopoeH30HUTPUI

Cwmecp 3-(8-(6buc(4-meToxcnbOeHsm)aMuHo)- 2-(2-x10p-6-hropOeH3mn)-
[1,2,4]tpuazono[ 1,5-a]nupazun-6-mn)-2-propdensonurpuia (13 mr, 0,022 mmons) (u3 [Tpumepa
99, craguu 4), 1-merun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-un)-1H-nupasomna (9,5
mr, 0,044 mmonb), kapObonaTa nie3us (17,7 mr, 0,116 Mmonb), xnop(2-nunukiorekcundochuHo-
2' 4" 6'-rpunzonponui- 1,1 '-0udennn)[2-(2'-amuno- 1, 1'-oudenwn) namnanua(Ill) (2,26 wmr, 2,88
mkMonb) (XPhos Pd G2) B 1,4-mmokcane (500 mxm) u Bome (100 mki) mpomyBamu Np u
Harpesanu rpu 95°C B Teduenue 1 4. CMech KOHIEHTPUPOBAIH U pacTBopsuid B TOY (1 mu) u
nepememnBand npu 100°C B Teuenune 20 MuH. PeakLiMOHHYIO CMeCh 3aTeM OXJaXKAAIU N0
KOMHATHOW TeMIepaTypbl, KOHLEHTPUPOBAIM M ouMmianu mnpenapatusHon KX/MC (pH=2,
aneronutpwi/Bona ¢ TOY) ¢ monydeHueM xkenaemMoro nponaykra B Bune comu TOY. KX-MC
paccuntansbiid 11t Co3H 7F2Ng (M+H)+: m/z=443,1; HaiinenubIii 4432,

pumep 84. (S)-3-(8-amuno-2-(2-Pprop-6-(((1-MeTHI-2-0KCONMUPPOTHAHH-3-

WI)aMuHO)MeTH1)0eH3un)-[1,2,4]rpuaszono[1,5-ajnupazun-6-umn)-2-propoeH30HUTPHUT

g
-’N

F N = \N
NH, F

Cmaous l: 3-(8-(6uc(4-memoxcubenzun)amuno)-2-(2-gpmop-6-eununbensin)-

[1,2,4]mpuazonof1,5-al nupasun-6-un)-2-ghmopbenzonumpun

F N%«N
F

PMB” PMB

Cwmech 3-(8-(6uc(4-meTokcHOEH3MIT ) aMUHO)-2-(2-x 10p-6-hTOpOEeH3 1 )-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-mn)-2-propoersonutpuna (Ipumep 99, cragus 4; 70 wr, 0,11
mMmone),  4,4,5,5-terpamerun-2-punani-1,3,2-nuokcaboponana (34 wmr, 0,22 mMMoub),
murmkiorekcmn(2',4',6'-tpunzonporunondennn-2-ni)pochun - (2'-amuHOOMpEeHNIT-2-
wn)(xnop)namwtagust (1:1) (8,5 mr, 10,8 mxmonb) u K3sPOy4 (47 mr, 0,22 mMonb) B 1,4-muokcane
(2 mm)/Bome (0,4 mi) mepememmBamu npu 110°C B Teuernme 1 4. PeakIIMOHHYIO CMeCh
KOHLIEHTPUPOBAIM B BaKyyMe, M IOJNYYEHHBI OCTaTOK ouuImaiu (uam-xpomarorpaduein c
MOJIyYeHUEM KETAaeMOro MPOAyKTa B BUIE CBETJIO-kenToro macia. JKX-MC paccuutaHHbId 151
C37H31FaNgO2 (M+H)": m/z=629,2; Haiinennslii 629,3.

Cmaous 2: 3-(8-(buc(4-memoxcubenszun)amuno)-2-(2-pmop-6-popmunrdoensun)-
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[1,2,4]mpuazonof1,5-al nupazun-6-un)-2-gpmopbenzonumpun

NC’@\K‘\N aN\
FooNg A= =0
2 N
F

K pacTBopy 3-(8-(0uc(4-merokcrbOeH3mI)aMIHO)-2-(2-PTOp-6-BUHUIOEH3MIT)-
[1,2,4]rpuazono[ 1,5-a]nupazun-6-mn)-2-propdersonutpuna (56 mr, 0,089 mmons) B TT'D (1
mut) u Boze (1 mur) mpubasssimu 0,157 M Terpaokcun ocmusi B Boae (0,02 mmoins). Uepes 2 MuH
npubasnsm Metanepuonatr Hatpus (86 mr, 0,4 MMOJb). PeakIMOHHYIO CMeCh HarpeBasid MpU
60°C B TeueHue 1 4 mepen Tem, Kak moracuin HachIim. NaS,0s3. Cmech sxcTparuposanu JIXM.
Opranudeckyro ¢a3y MpOMBIBAIA COJIEBBIM PAacTBOpPOM, Cymuiu Haa Na,SO,, unbTpoBanu u
KOHLIEHTPUPOBAJIM C TMOJy4YeHHeM IPOAYyKTa B BuUAE cBeTo-xkenroro macina. KX-MC
paccuutannbiid 1ist C3eHaoFoNgO3 (M+H)+: m/z=631,2; Haiinennsiii 631,1.

Cmaous 3: (S)-3-(8-amuno-2-(2-pmop-6-(((1-memun-2-oxconupponuoun-3-
un)amuno)memun)oenszun)-[ 1,2, 4mpuazonof 1,5-aJnupazun-6-un)-2-¢pmopbensonumpun

K pacTBopy 3-(8-(6uc(4-meroxcndeH3niI)aMuHo)-2-(2-pTop-6-hopmundeH3mn)-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)-2-propdensonutpuna (10 mr, 0,02 mmons) B IXM (0,5
wut) ipubasisi (S)-3-aMuHO- 1 -MeTuanupponuanH-2-oH (4,6 mr, 0,04 MMOIIB) 3aTEM YKCYCHYIO
kucioty (4 mxi, 0,08 mmons). Yepes 1 1 Tpuanerokcudboporuapua vHarpus (8,5 mr, 0,04 Mmodb)
NpuOaBISIM K PEAKIIMOHHON cMecH. PeaklMOHHYI0 CMeCh NepeMeIInBaId B TeUeHHE HOYH, U
cMech KOHIeHTpupoBaiy, 3ateM 0,5 M TO®Y npubapisinm k cMecH, U JaHHYIO CMECh HarpeBasiu
npul00°C B Teuenue 10 MuH. PeakuuoHHYH0 CMeChb KOHLEHTPUPOBAIM M OYHUILAJIH
npenapatuBHoi JKXMC (pH 2, aueronutpui/soga ¢ T®VY) ¢ nosgy4deHnem skenaeMoro npoayKra
B Bune comu TOY. XKXX-MC paccuutannbii s CpsHpiNgOF, (M+H)*: 489,2; HaiineHHsblit:
489.2.

Ipumep 85. 3-(8-amuuo-2-(2-prop-6-((6-meTna-5-oxco-2,6-1uazacnupo|3,4]Joxkran-

2-nn)mernia)densun)-[1,2,4]Tpuazono[l,5-ajnupasun-6-mi)-2-propdeHsoHurpu

VYka3aHHOe B 3arojOBKE COEAMHEHHE TNOJy4dald C MCIOJIb30BAaHUEM METONUK,
aHaJOrMYHBIX omucaHHbiM s [lpumepa 84, O6-merun-2,6-nuazacnupo|3,4]okTaH-5-oHOM
3ameHnsisi (S)-3-aMuHO- | -MeTHIHPPOIUINH-2-0H Ha CcTaanu 3. PeaklMOHHYI CMeCh OYHINAIU
npen-BOXX (pH=2, anerorurpmi/Bona+Td®VY) ¢ monyueHueM >kenaeMoro NnpoAyKTa B BHIE
comu T®Y. JKX-MC paccunrannbiii mst Co7HpsNsOF, (M+H)™: m/z=515,2; naiinennsbiii 515,2.

IIpumep 86. 3-(8-amuH0-5-(4-MeTHII0KCA30.1-5-1JT)-2-(MUPUAHH-2-HIMETHI)-

[1,2,4]Tpua3ono[l,5-a]jnupazun-6-mi)-2-GpTopoeH30HUTPUI
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Cmaous 1: 6-6pom-N, N-6uc(4-memoxcubensun)-2-(nupuoun-2-uimemu)-

[1,2,4]mpuazonof1,5-a]nupazun-8-amun
Br%\ N "\!\

B konly, 3arpykeHHyr0 2-(MUpHOuH-2-UI)yKCycHOM kuciaoroi (164 mr, 1,2 mMmonb),
HATU (708 wmr, 1,9 mmomp) B CHoCl, (10 wmm) npubasmsum  1,2-nuamuno-3-(0nc(4-

METOKCHUOEH3MIT)aMUHO)-5-0Opomnupasus-1-usa 2,4,6-rpumernnoensoncynbdonar (400 mr, 0,62

MMOJIb) ¢ nocnenyromumM npudasneraneM DIEA (0,65 mn, 3,72 mmons). [Tocne nepemermnBanust
npu KOMHaTHOW Temmeparype B TeueHue 6 4, JKXMC nokasan 3aBepllieHHE PpeaklMH.
Peakunonnyro cmech pazbdasmsimm XM u Bomoit. OpraHW4eckuil Coi MPOMBIBATH COJIEBBIM
pactBopoM, cymmian Hax NapSOy4, GUIbTpoBaNN M KOHIEHTpUPOBATH. HeounIneHHbI TpOayKT
ounmanu  ¢Qudm-xpomarorpadueii ¢ monydeHmeM  skejgaemoro  mponykra. JKX-MC
paccunTannbii st Co7Hy6BrNgO, (M+H)': m/z=545,1; nalineHHbiii 545,2.

Cmaous 2: 3-(8-(0uc(4-memorxcubensun)amuno)-2-(nupuoun-2-uimemun)-

[1,2,4]mpuazonof1,5-al nupazun-6-un)-2-gpmopbenzonumpun

pme " PMB

B konby 3zarpyxkanu 6-0pom-N, N-0Ouc(4-meTokcubeH3wm)-2-(mupuauH-2-uiMeTu)-
[1,2,4]Tpuazomnol 1,5-a]mupa3un-§-amuu (108 MT, 0,2 MMOJIb), (3-umano-2-
dbropdhenun)dopororyro kucioty (49,7 mr, 0,35 mmons), Cs,CO;3 (134 mr, 0,41 mmons), Pd-
terpakuc (23 wmr, 0,02 mmonb), 1,4-guokcan (2 mi) u Boay (0,2 mir), U3 KOJObI OTKAYHBAIH
BO3AyX B BaKyyMe€ M MOBTOPHO HamoyHsIH N, (moBTopsuid TpH pasza). CMech HarpeBaiu mpu
100°C B teuenne 8 u. JKXMC mnokazan moJIHOE 3aBEpLICHHUE peakuuH. PEaklMOHHYIO CMECh
pazbasmsuin JIXM u Bogoi. OpraHudeckuii CJIOH MPOMBIBAIH COJIEBBIM PACTBOPOM, CYLIIIH HaJ
Na,SO4, ¢unpTpoBasi W KOHLUEHTPUPOBATU. HeEOUMINEHHBIH NPOAYKT OYHIIaNU (IIdmI-
xpomarorpadueit ¢ momydeHueMm kemaemoro mpoxykra. JKX-MC paccuMTaHHBIA - AUis
C34H20FN;0, (M+H)": m/z=586,2; HaiineHHblii 586,2.

Cmaoua  3:  3-(8-(6uc(4-memoxcubensun)amuno)-5-opom-2-(nupuoun-2-uimvemu)-

[1,2,4]mpuazonof1,5-al nupazun-6-un)-2-gpmopbenzonumpun
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K pacTBopy 3-(8-(0uc(4-meTokcrbOeH3mT)aMIHO )-2-( TUPUAUH-2 - HIIMETHT )-
[1,2,4]tpunazonol 1,5-a]mupazun-6-un)-2-propbensonurpuna (146 wmr, 0,25 mMmonb) B 3 M
nuxjopmerana npubasnsnu 1-GpomnupponuanH-2,5-nuon (46 mr, 0,25 mmons) mpu 0 °C.
ITonyueHHyrO cMeCh NepeMeLIBAIN B TeUEHNE 16 4 nepes KOHLEHTPUPOBAHUEM U OYMCTKOMN Ha
KOJIOHKE C CHJIMKarejeMm C rnoiydeHueM skermaemoro mpoaykra. JKX-MC paccuutaHHblfl s
C34HgsFBrN;0, (M+H)*: m/z=664, 1; naiinennsiii 664,2.

Cmaous 4: 3-(8-amuno-5-(4-memunoxcazon-5-un)-2-(nupuoun-2-unmemun)-
[1,2,4]mpuaszonof1,5-alnupazun-6-un)-2-gpmopbenzonumpun

Cwmech 3-(8-(0uc(4-merokcnOeH3mI)aMHHO)-S5-0poM-2-(tupuanH-2-unmernn)-[ 1,2,4]tpu
azono[ 1,5-a]nupasun-6-un)-2-propdbenzonurpuna (15 mr, 0,022 mmons), 4-metun-5-(4,4,5,5-tet
pamermi-1,3,2-muokcaboponan-2-un)okcazona (Ilpumep 76, cranms 1; 9,1 mr, 0,044 Mmmoib), ka
pSonar nesus (17,7 mr, 0,116 mmons), xnop(2-auuuknorexkcuidocuno-2',4',6'-Tpunuzonponui-
1,1'-6udennn)[2-(2'-amuno- 1, 1'-0udennn) Jnamnanusa(1l) (2,26 mr, 2,88 mxmons) (XPhos Pd G2)
B 1,4-muokcane (500 mki) u Boge (100 mki) npoaysanu Ny u HarpeBanu ripu 95°C B Teuernue 1
4. Cmech koHIEeHTpHupoBaiy, 3aTeM 0,5 Myt TOY nmpubapisiin kK CMeCH, U TaHHYIO CMeCh Harpesa
qu ipul00°C B Teuenune 10 MuH. PeakiIMOHHYIO CMeCh KOHLIEHTPUPOBAIU U OYHUIIAJIN TpernapaT
uBHOM JKXMC (pH 2, aueronurpmin/soga ¢ T®Y) ¢ nonydyeHnem xeaaeMoro mpoaykTa B BUAE C
omu TOV. XKX-MC paccuurannbiii aust CooHNgOF (M+H)*: 427,1. natinennsii: 427,1.

IIpumep 87. 3-(8-amuno-5-(4-(2,2-audrop-1-ruaporcudITHI)-2-MEeTHIOKCA30-5-H1)-
2-(mupuguH-2-uameruni)-[1,2,4|rpuazono|l,5-ajnupazun-6-ui)-2-propoeH30HUTPHI

VKa3aHHOE€ B 3arojloBKE COCAMHEHHE IMONy4aJd C HCIOJb30BAHHEM METONUK,
aHAJOTHMYHBIX omucaHHeiM it [Ipumepa 86, 4-(1-((Tper-OyTHIANMETHICHINIT)OKCH)-2,2-
nudTopatin)-2-metun-5-(4,4,5,5-rerpamerin- 1,3,2- nuokcaboponan-2-mi)okcazonom  (IIpumep
35, cragus 3) 3amensisi 4-metun-5-(4.4,5,5-rerpamerii-1,3,2-nrokcaboponiaH-2-MT)OKCa30l Ha
cranuu 4. PeakunoHHyro cMmech ounmain npen-BOXKX (pH=2, aueronurpmi/BogatTdVY) c
nojyyeHnueM skenaemMoro mnpoaykra B Buae comu TOY. XKX-MC paccuutaHHbIil 1
Co4H sN3OsF3 (M+H)*: m/z=507,1; Haiizennsiii 507,2.

IIpumep 88. 3-(8-ammHO-5-(2-metni-4-(2,2,2-Tpudrop-1-ruapoKCcHITHI)OKCA3Z0J1-5-

WJ1)-2-(MUPUANH-2-naMeTHa)-[1,2,4]Tpnasono[1,5-alnupa3un-6-ui)-2-propdeH30HUTPUI
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Cmaous 1: 2,2,2-mpughmop-1-(2-memunoxcazon-4-un)sman-1-on

e

OMF

OH

K pactBopy 2-mermnokcason-4-kapbanpaeruaa (300 mr, 2,70 mmons) B cyxom TI'® (10
i) mnpubaisuin  TpuMeTwi(tpudropmerwn)cmian (797 wki, 5,40 MMOJb) MO  KaruisiMC
nocienyouum npudasineanem CsF (820 mr, 5,40 mmonb). ITocne nepeMemnBaHusi MPU KOMH.
temn. B Tederne 30 muH, npudasnsiin TBAF (1M pacteop TI'®, 2,70 MMOIIb), U PEaKIIOHHYIO
CMeCh MEePEeMEINNBAIN B TEYCHUE IOMOJIHUTENbHBIX 10 MUH mepea TeM, Kak MOTacHiIM HACHIII.
NH4Cl. Cwmecp nmBaxnbl skctparupoBamn EtOAc, OObenuHeHHBIE OpPraHHYECKHUE CJIOU
npombiBaiy Hackim. pactBop NaCl, cymmnmu Hag NaySO,, GuibTpoBanu U KOHIEHTPUPOBAIH C
NOJIy4eHHEM HEOYHINEHHOTO TMPOAYKTAa B BHUAE KOPWUYHEBOrO Macja, KOTOpoe ObuIo
HCTIOJIb30BAHO HETIOCPENCTBEHHO Ha CIIeAyIoIel cTaguu 0e3 MOMOTHUTEIbHOW OYHCTKH. KX-
MC paccuntannbiii aust CgH,FsNO, (M+H)™: m/z=182,0; naiinennsiii 182,0.

Cmaous 2: 4-(1-((mpem-oymunoumemuncunun)oxcu)-2,2,2-mpucpmopsmun)-2-

MEMUIIOKCAB0.
}:N R F
DMF
OTBS

B BBICYIIEHHO! TIaMeHEeM KPYTJIOAOHHOW Kojbe, CHAOKeHHOW MAarHHTHOW MELIAJIKOM,
pactBop 2,2,2-tpudrop-1-(2-merunokcazon-4-mn)atan-1-ona (1,24 r, 6,87 mmonn) B JIXM (10
MuT) oOpabaTbiBaii MPU KOMH. TeMI. TpeT-Oyruixiopaumeruiacuianom (1,13 r, 6,88 mmors) ¢
nocienyrwouein odpadorkoii mmupazonom (0,47 r, 6,87 MMOJb), U TMOJYYEHHYIO CYCIICH3HIO
nepemMeInuBaiy B TedyeHne | 4 mpu koMH. TeMi. Ilocne 3aBepiinernst mpuOaBJIsIn BOAY, YTOOBI
MOTaCUTh PEAaKIUOHHYI0 cMech. Cmech 3atem skctparupoBanu EtOAc, opranmdeckue ciou
cyurmii Hanm NapSOs, GUIBTpOBAIM W PacTBOPUTENb YAAISUIA NMPH MOHMWKEHHOM JIaBJICHHUH.
Ocrarok ounmanu ¢um-xpomarorpadpueii ¢ monydeHuem skeigaemoro mpoxaykra. KX-MC
paccunTannbii ast CoHy FsNO,Si (M+H)™: m/z=296,1; nalinennsiii 296,1.

Cmaous 3: 4-(1-((mpem-6ymunoumemuncunui)oxcu)-2,2,2-mpugpmopsmui)-2-memui-5-

(4.4,5,5-mempamemun-1,3,2-0ouoxcaboponan-2-un)okcason
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B BBICYIIEHHYIO TJIAMEHEM KPYIJIOAOHHYIO KOOy, CHAaOKEHHYI0 MArHUTHOH MEIIaKOH,
sarpykamu aumep (1,5-umknookranuen)(merokcn)upunusi(I) (60 mr, 0,09 mmons), 4,4,5,5-
teTpametui-1,3,2-nuokcaboponan (834 wr, 3,0 mmomp) u mnentan (4,0 wmu). Cwmech
nepeMeInuBaid pyu KOMHATHOH Temneparype B TeueHne 10 muH. 3arem 4,4'-nu-tper-OyTui-
2,2'-nunupunun (48 wmr, 0,18 MMonb) mpuOABNIAIM K JNAaHHOW CMECH, U PEAKIMOHHYIO CMECh
NepeMeIuBaId B T€UE€HHE NONMOJHUTENbHBIX 20 MuH. 4-(1-((TpeT-OyTHIIAMMEeTHUIICHIINI)OKCH)-
2,2,2-rpudropatiin)-2-mermnokcazon (708 wr, 2,4 wmmonb) pactBopsuin B Et,O (4 mi)
npuOaBIISIM K CMECH AaKTUBHOTO KaTaln3aTopa. PeakIMOHHYI0 CMeCh MEepPEeMELIMBAIHN IPU
KOMHATHOW TeMIepaType 10 3aBepLIeHHs. PacTBOPUTENb YAAISIIM IPU MOHWKEHHOM JIaBJICHUH,
U HEOUHWINEHHBbI Marepuan ouumand Qudi-xpoMmarorpadpueii ¢ TMONIydYeHHEM HKEJaeMOro
npoaykra. JKX-MC  paccuuTaHHbId JJiE  COOTBETCTBYIOIIEH  OOPOHOBOH  KHCIIOTHBI
C12H2BF:NO4Si (M+H)": m/z=340,2; nalinennbiii 340, 1.

Cmaous 4: 3-(8-amuno-5-(2-memun-4-(2,2,2-mpugpmop-1-eudpoxcusmun)okcazon-5-uin)-
2-(nupuoun-2-unmemun)-[ 1,2,4]mpuazonof 1,5-alnupazun-6-un)-2-¢pmopbensonumpun

Cwmecp 3-(8-(6uc(4-meTokcuOEH3MIT)aMUHO)- 5-OpOoM-2-(TUPUANH-2- IIIMETHI ) -
[1,2,4]rpuasono[1,5-a]mupasun-6-nmn)-2-propoensonurpuna (Ilpumep 86, cramus 3; 15 wr,
0,022 mmomnb), 4-(1-((Tper-Oy TUIAMMETHIICHITT )OKCH )-2,2,2-TpudTopa I )-2-metuin-5-(4,4,5,5-
teTpameTu-1,3,2-nuokcadboponan-2-un)okcazona (18 mr, 0,044 mmosb), kapbonara esus (17,7
mr, 0,116 mmonb), xyop(2-nuuukiorekcunadocpuno-2',4',6'-rpurzonponui-1,1"-6udennn)[2-
(2"-amuno-1,1"-6udennn) jnamnagusa(Il) (2,26 mr, 2,88 mxmonb) (XPhos Pd G2) B 1,4-nuokcane
(500 mxi) u Bome (100 mxi) mponysamu N» u HarpeBamu npu 95°C B Teuenue 1 4. Cmech
KoHIeHTpupoBaiy, 3areM 0,5 mi TOY npubapisiin K CMeCH, U JAHHYK) CMeChb HarpeBajiu
npul00°C B Teuenne 10 MuH. PeakimoHHYI0 CMeCh KOHLEHTPHUPOBAIM M OYHUILAIH
npenapatusHoi JKXMC (pH 2, aneronutpui/soga ¢ T®Y) ¢ noay4yeHneM xenaeMoro npoayKra
B Bune comu T®Y. KX-MC paccuurannbiii g CoHj7NgO2Fy (M+H)™: 525,1; HaiineHHbii:
525,1.

Mpumep 89. 3-(8-amuno0-5-(1-MeTHJI-6-0KCO-1,6-TUrHAPOMUPUAUH-3-HT)-2-

(nupuauH-2-uametua)-[1,2,4]rpuazoso[1,5-aljnupaznn-6-u1)-2-propOeH3OHUTPUI
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YkazaHHOE€ B 3arojioOBKE€ COEIMHEHHE TOJydyajdud C UCIOJb30BAHUEM METOAMK,
aHAJOTMYHBIX  omucaHHbiIM s Ilpumepa 86, 1-merun-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcadoponan-2-um)mupunud-2(1H)-onom  3amensist  4-merun-5-(4,4,5,5-rerpamermn-1,3,2-
auokcaboponaH-2-min)okcazon Ha craguu 4. PeakimoHHyro cMech oummanu mnpern-BOXKX
(pH=2, aneronutpun/Bona+T®VY) ¢ monyuennem xeaaemMoro npoaykra B Buae comn TOY. KX-

MC paccuurtannsiii ayist CosH; gNgOF (M+H)": m/z=453,1; naiinennslii 453,2.

IIpumep 90. 3-(8-amuno-2-((1-((1-merna-1H-umuna3zon-4-
W) CYIb(POHUT ) TUPPOTHAUH-2-HI)MeTH)-[1,2,4] Tpuazono[1,5-ajnupazun-6-um)-2-
¢propéenzoHUTpHI

e =~y -N Q
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Cmaous 1: mpem-oymui-2-((8-(0uc(4-memoxcudensun)amuno)-6-6pom-

[1,2,4]mpuazonof 1,5-alnupazun-2-un)memun)nupporuoun-1-xapooxcuiam

Br N 0 %
=N
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K pacreopy 1,2-nuamuno-3-(6uc(4-mMeTokcuOeH3mI)aMUuHo )-5-0pommupasus- 1-ust 2,4,6-
TpumeTmnoensoncynbdonar (1,80 r, 2,79 mmons), 2-(1-(Tper-OyTOKCHKapOOHNI ) TUPPOTHINH-
2-un)ykcycHor  kuciotel (704 wr, 3,07 wmmomb), 2-(1H-Gensorpmason-1-um)-1,1,3,3-
teTpamerunamunus terpadropdopara (TBTU, 1,35 1, 4,19 mmonb) B nuxnopmerane (20 mi) o
karaM npudasisnu N, N-ounsonponmmtunamus (0,980 mn, 5,58 mmons). Tlonyuennyro cMmech
nepeMelIuBaiyd TpPU KOMHATHOW TemriepaType B TedeHue Houu. [lonyueHHyr cmech
(GuIpTpOBATH, KOHLEHTPUPOBAIN IIPU MOHIKEHHOM JIABJICHUH U OUHUINAIN C OMOLIBIO Biotage
Isolera (¢ xomonkoi c¢ cunukarenem 50 1), amoupys cmecero 0-50% EtOAc/rekcan ¢
nonydenueM mnpoxaykra. JKX-MC paccunrtansbiii ams C3 HisBrNgO4© (M+H)™: m/z=637,2,
639,2; naitnenusiii 637,3, 6393,

Cmaous 2: mpem-oymun-2-((8-(6uc(4-memoxcubenszun)amuno)-6-(3-yuano-2-

¢Pmopghenun)-[1,2,4]mpuasonof 1,5-alnupazun-2-un)memun)nupporuoun-1-xapboxcuram

-N
AN 3
NPMB,

Cwmecb mpem-6ymun-2-((8-(0uc(4-merokcudensmn)amuHo)-6-6pom-[ 1,2,4]tpuazomno[ 1,5-

a|mupasuH-2-un)MeTI) Upponuans- 1-kapbokcmmara (1,20 r, 1,88 wmmomb), xmop(2-
murukiorekcunpochuno-2',4',6'-rpunzonponuin-1,1'-6udpennn)[2-(2'-amuno-1,1'-

oudenmn)|namranusa(Il) (XPhos Pd G2) (0,148 r, 0,188 mmonb), kapbonarta Hatpus (0,299 r,
2,82 mmonb) u (3-umaHo-2-¢propdenun)ooponosoii kucnorsl (,310 r, 1,88 mmonp) B 1,4-
nuokcane (17 mm)/Bozme (1,7 miu) B 40 M cocyne HarpeBanu npu 90°C B TeueHue Houn. Cmech

pasbaBmsuin  BogoOW W okcTparupoBanu ¢ ucnosbzoBanueM EtOAc (x3). Opranudeckue
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skctpakTel cymmn (Oe3BomH. NaxSOs4) W KOHIEHTPUPOBAIW MPHU TMOHIKEHHOM IaBJICHHU.
Ocrarok ounmanu ¢ nmomoupo Biotage Isolera (¢ kosoHkol ¢ cuiukarenem S50 T), 3JOHPYS
cmecbio 0-50% EtOAc/rekcana, ¢ mnonyuennem mnpoaykra. KX-MC paccuutaHHbId A
C33sH4FN;O4" (M+H)": m/z=678,3; Haiinennsiii: 678.4.

Cmaous 3: 3-(8-amuno-2-(nupporuoun-2-unmemun)-[1,2,4]mpuaszonof 1,5-aJnupazun-6-

un)-2-gpmopobenzonumpun

-N
N’;’ # N =
NQHQN NH
NH5

Cwmece  mpem-6ymun-2-((8-(0uc(4-meTokcuOeH3MIT)aMUHO)-6-(3-1nano-2-pTopdeHrn)-
[1,2,4]rpuazono[ 1,5-a]nupasun-2-wi)MeTin)nmuppoiuaut- 1-kapookeunara (1,13 r, 1,67 mmonb)
B T®VY (30 mu) HarpeBamu mpu 70°C B Teuenue 1 u. Ilocnme oxnakaeHHss 1O KOMHATHOM
temneparypsl T®Y ymapusanu, a ocratok paszdasmsm 1 N NaOH (200 mn). ITomyueHHyRO
cmech skcrparupoBad JAXM (x3), u oObennHEHHBIE OPraHMYECKHE SKCTPAKTBHI CYIIMIIH
(6e3BomH. NaxSO4) 1 KOHIIEHTPUPOBAJH MPU TOHIKEHHOM JIABJICHHUH C MOJyYeHUEM MPOIYKTa C
HCMOJL30BAHNEM 0e3 nonojHuTenbHol ouncTku. KX-MC paccuurannbii ans Ci7Hj7FN7
(M+H)": m/z=338,1; naiinennsiii: 338,1.

Cmaousa 4: 3-(8-amuno-2-((1-((1-memun-1H-umuoazon-4-un)cynoponun)nupponuoun-2-
un)memun)-[1,2,4]mpuasonof 1,5-alnupazun-6-un)-2-¢pmopbenzonumpun

Cmech  3-(8-amuHO-2-(mtupponuans-2-unmetn)-[ 1,2 4]rpuazono[ 1,5-a|nmupasun-6-wmn)-
2-¢propbenzonurpuna (14 mr, 0,043 mmons) u 1-merun-1H-ummunason-4-cynasdoHnnxnopuaa
(6,0 mr, 0,033 mmonp) u TtpuwdTHnamuHa (14 wmxia, 0,099 mmoms) B AXM (0,25 ™)
nepeMeIInBaIi PH KOMHATHOHM Temriepatype B TeueHue 2 4. [lonyueHHyo cmech pa3OaBisiiu
alleTOHUTPHIIOM, puibTpoBasu 1 ouninaiu npenaparusHoi JKX/MC (pH=2, aueronurpui/sona
¢ T®VY) ¢ nonydenuem skenaemoro npoaykra B Bune coan TOY. XKKX-MC paccuntaHHBbIA AJs
C21H21FNoO,S* (M+H)™: m/z=482,1; Haiinennsrit: 482.0.

Hpumep 91. 3-2-2-((1-anernanunepuanH-4-ua)mMeTns)-6-Ppropodensun)-§-amuHo-

[1,2,4]Tpnasogo|l, 5-a]nnpasnﬂ -6-u.1)-2-(pTOopOeH30HUTPHIT

= N"N

Cmaous 1: mpem-oymun-4-(2-((8-(6uc(4-memoxcubensun)amuno)-6-(3-yuano-2-
@pmoppenun)-[1,2,4]mpuasonof 1,5-aJnupazun-2-un)memun)-3-¢pmopoensunuoen)nunepuoun-1-

Kapbokcuniam
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Cwmech 3-(8-(6uc(4-meTokcuOEH3MIT )aMUHO)-2-(2-X I0p-6-(hTOpOEeH3 1T )-
[1,2,4]rpuazono[ 1,5-a]mupasun-6-un)-2-propbensonurpuna (193 wmr, 0,303 wmmomb) (u3
IIpumepa 99, cranus 4), XPhos Pd G2 (23,84 mr, 0,030 mmons), pochara kanus (193 mr, 0,909
MMOJTb) 51 mpem-oymun-4-((4,4,5,5-terpamern-1,3,2-auokcadboponan-2-
WI)METUJIeH ) unepuauH-1-kapobokcmnara (98,1 wmr, 0,303 mmonb) B 1,4-nuokcane (2,75
mi)/Boge (0,550 mi) B 40 M1 cocyae MpoayBaJid a30TOM B TeUEHHE MPUOIUZUTENHHO 2 MUH U
HarpeBasiu nipu 120°C B Teuenue 3 4. [locne oxnakaeHust 10 KOMHATHON TeMIEpaTypbl CMECh
pazbasisin Bomoi u skctparupoBau JIXM (x3). OObequHeHHbIE OpraHUYECKHE 3KCTPAKThI
cyurmin (6e3BogH. NapSO4), KOHLEHTPUPOBAIM TNPU TOHWKEHHOM JABJICHHM W OYHINAIU C
nomotnpio Biotage Isolera (¢ xomonkoit ¢ cunmukarenem 50 ), smoupyst cmecbro 0-100%
EtOAc/rekcan ¢ nosyuennem npoaykra. KX-MC paccuntannbiii mis CasHasFaN7O4" (M+H)™:
m/z=798,4; HalineHHbIit: 798.4.

Cmaous 2: mpem-oymun-4-(2-((8-(ouc(4-memoxcubensun)amuno)-6-(3-yuano-2-

@pmopenun)-[1,2,4]mpuazonof 1,5-alnupazun-2-un)memun)-3-¢pmopoensun)nunepuoun-1-
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NPMB,

Kapboxcuniam

Cwmech mpem-oymui-4-(2-((8-(6uc(4-meTokcnbeH3 M )aMUHO)-6-(3-1inaHo-2-
dropdpernn)-[1,2,4]tpuazono[ 1,5-a]nupazun-2-wn)merwn)-3-pTopOeH3UIHIEH ) TUTIEPUANH- | -
kapOokcmnara (151 wmr, 0,188 mmons) u PA(OH)2/C (20% macc., 26 mr, 0,038 mmons) B8 MeOH
(2 m)/IXM (1,000 mim)) B 20 mMi cocyae mepeMeIinBald MPU KOMHATHOH TemIeparype B
armochepe H, wu3 OamoHa B TeueHue HouM. IloNydeHHYI0 CMecCh (PHIIBTPOBAIIH,
KOHLIEHTPUPOBAJIN MIPU MOHWKEHHOM JaBJIEHUH U UCTIOIB30BAIH 0€3 AOMOJHUTEIBHON OUHUCTKHY.
XKX-MC paccunrannbiii 1 CygHygFaN7O4" (M+H)": m/z=800,4; Haiinennsii: 800,5.

Cmaous 3: 2-¢hpmop-3-(2-(2-pmop-6-(nunepuoun-4-urmemun) 6enzun)-8-((4-
memoxcubensun)amuno)-[ 1,2,4]mpuasonof 1,5-alnupazun-6-un)oensonumpun
HN
N';’ = N‘N\
M. =N
H\II\ITL F
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K pactBopy  mpem-oymun-4-(2-((8-(0uc(4-merokcnOeH3 I )aMiHO)-6-(3-1nano-2-
dropdpernn)-[1,2,4]rpuazono[ 1,5-a]nupasun-2-wn)mernn)-3-propdbeH3nn)nunepuans- 1-
kapOoxcmnara (130 mr, 0,163 mmonb) B JIXM (10 mi) nmo kammsiv npubasnsian TOY (5,0 mn).
IlonyueHHyr0 cMecCh MepeMelluBald MpPU KOMHATHOM Temneparype B TedeHue 30 MUH U
NepEeHOCHIIN B OTHeNeHHy0 BOpoHky ¢ XM u mpubasnsanu IN NaOH (nmpumepro 200 mn).
Cnou pazpmensiii, U BOOHBIN ol skctparupoBamu XM (x2). OObenuHeHHbIE OpraHUYECKUe
skcTpakThl cymmin (6e3BomH. NapSO,), KOHLEHTPHPOBAIN IPU IMOHM)KEHHOM JaBJICHUH U
HCTIONL30BaIM 0e3 nononHuTenbHol ouncTku. KX-MC paccumrannsii s Cs3HzF,N,0F
(M+H)": m/z=580,3; Haiinennslit: 580,3.

Cmaous 4: 3-(2-2-((1-ayemunnunepuoun-4-un)memun)-6-gpmopodensin)-8-((4-
memoxcubenzun)amuno)-[ 1,2,4]mpuazonof 1,5-alnupazun-6-un)-2-¢pmopbensonumpun

K pacTBopy 2-¢prop-3-(2-(2-pTop-6-(nunepuanH-4-unmeTrn )oeH3ni)-8-((4-
MeTokcubeH3un)aMuHo)-[ 1,2,4]rpuasonol 1,5-a|mupasun-6-un)oenzonurpmwia (14 wr, 0,025
MMoJIb) U anerwixiopuna (25 Mk, 0,025 mmons, 1M B JIXM) B IXM (0,5 mi) mpubasmnsiiu
tprwsTiiamuH (10,5 mx, 0,0750 mmons). ITonyueHHYIO CMeCh NepeMeIuBaId PU KOMHATHON
TemrnepaTrype B TedueHue 1 4, GuUIbTpOBaIH, M KOHLEHTPUPOBAIN MPU NMOHWKEHHOM JaBJICHUM.
Ocrarok mpubasmsmun T@Y (0,5 mi), nepemernnsamu 70°C B Treuenne 1 4. IlonydeHHy0 cMech
pa30aBisun  aneTOHUTPWIOM, GuibTpoBaIM H ouumanu npenaparusaoil KX/MC (pH=2,
aneronutpwi/Boga ¢ TOY) ¢ monyueHuem xkenaeMoro npoaykra B Bume comu TOY. XKX-MC
paccunTansblil st Co7HysFoN,O" (M+H)™: m/z=502,2; nalinennsii: 502,1,

IIpumep 92. 3-(8-ammHo0-2-((2,6-mupTopdpenn)(ruapoxcu)mernt)-S-(1-arua-1H-
nupa3zou-5-uwi)-[1,2,4]tpuasono|1,5-ajnupasun-6-ua)éeH30HuTpUI, MUK 1
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Cmaous 1: 3-(8-(buc(4-memoxcubenszun)amuno)-2-((2,6-
oupmopghenun) (cuopoxcu)memun)-[1,2,4]mpuazonof 1, 5-anupazun-6-un)oenzonumpun

N OH
fol::]xfka 3 F

Nx "‘N
NPMB, F

K pactBopy 1,3-gudrop-2-uondenzona (0,822 r, 3,42 mmons) B TI' @ (2 M) npubassinu
KOMIUTIEKC U30MpOonmIMarHuixjopuaa u xjopuaa jgurus (1,3 M, 2.3 M, 3,0 MMOJIb) 1O KarjisiMm
npu 0 °C. Peakunonnyro cmech nepemeunnsanu npu 0°C B teuenue 30 munyT. PactBop 3-(8-
(6buc(4-merokcudensmin)amuHo)-2-popmui-[ 1,2,4]rpuazono| 1,5-a Jnupa3un-6-mn)dbeH30HUTpIIIA
(0,432 r, 0,856 mmonb) (u3 IIpumepa 40, cranuu 1) B TI'® (2 M) npubaBism Mo Karjsim, U

peakuuoHHyK cMech nepeMewmnBanu npu 0°C B Teduenwe 1 4. PeaklMOHHYHO CMeCh 3aTeM
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MOTacwid HachIeHHbIM BOoaHbIM pactBopoM NH4Cl um paszbasnsan AXM. Crou pasgensiy,
BOAHBIN cjioi skcTparupoBaid JAXM, u oObenrHEeHHbIe OpraHuYeckue (Ppakiuu CYLIMIA Hax
MgSO,, ¢unbrpoBanu M KOHLEHTpUpOBaTU. HeouuieHHbI OCTATOK OYMINAIH, HCIIOJIb3YS
¢mu-xpomarorpadueli, ¢ mnomydeHueMm keinaemoro mnpoaykra (0,301 r, 57%). KX-MC
paccuntanHblil 111 C3sHaoFaNgO3 (M+H)*: m/z=619,2; naiinennslii 619,2.

Cmaous 2: 3-(8-(6uc(4-memokcubensun)amuno)-5-opom-2-((2,6-

oughmopgpenun) (cuopoxcu)memun)-[ 1, 2,4 |mpuazonof 1, 5-aJnupazun-6-un)benzonumpun

Br
-N_ OH
NF 7N F

N . ““N
NPMB, F

K pacTBopy 3-(8-(6uc(4-merokcubeH3u)aMuHO)-2-((2,6-
mudropdenmn)(runpokcu)mernn)-| 1,2,4]tpuazono| 1,5-a Jnupasun-6-nn)densonutpmia (0,301 r,
0,487 mmonb) B JIXM (2 M) mpudasisutu pactsop NBS (0,087 r, 0,487 mmons) B AXM (2 mn)
no karmsM npu O °C. PeakuuoHHyio cmech nepememuanu npu 0°C B TeueHue 1 u.
PeakunoHHYI0 CMeCh KOHLIEHTPUPOBAIH , M TIOJYYEHHBIA OCTaTOK OYMINAIHN, UCTIONB3YS (IIdII-
xpomarorpaduel, ¢ monyueHnem xemaemoro npoxnykra (0,339 r, 99%). XKX-MC paccunTaHHBIHI
a1 C 35 Hog BrF > N g O3 (M+H)": m/z=697,1; Haiinennsrii 697, 1.

Cmaous  3:  3-(8-amuno-2-((2,6-oucpmopghenun)(cuoporcu)memun)-5-(1-smun-1H-
nupason-5-un)-[1,2,4]mpuasonof 1,5-a]nupazun-6-un)6enzonumpun

K pacTBopy 3-(8-(6buc(4-merokcnbeH3 I )aMUHO)-S-0pom-2-((2,6-
mudroppenmn)(runpoxcu)mernn)-| 1,2,4]tpuazono| 1,5-anupasun-6-nn)oenzonutpuna (0,210 r,
0,301 mmons), 1-3Tun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-uin)- 1 H-mupazona (0,267
r, 1,20 wmmomp) wu  gunukiorekcun(2',4',6'-rpunsonponunoudenmn-2-un)pochu-(2'-
amuHoOupenm-2-un)(xmnop)namaaus (1:1) (0,071 r, 0,090 mmons) B auokcane (2,50 mu) u
Boze (0,50 mur) mpubapisii TpexocHOBHbIH pocdat kamus (0,320 T, 1,51 mmonb). PeakunoHHy0
cMmech nepemernnBaiu npu 100°C B Teduenue 2 4. PeakIMOHHYIO CMeCh 3aTeM pa30aBJIsiiid BOAOH
u JAXM. Crnou pasmensuid, BOOHBbIN cnoil skcrparupoBaiu XM, u oObeAWHEHHBbIE
opranuueckue ¢pakumd cymmud  Hany  MgSO4,  GUIbTpOBAIM W KOHLEHTPUPOBAIH.
Heounmennsiii Mmatepuan pactsopsiii B TOY (5 mi) u Harpesanu 1o 80°C B Teuenune 20 MUHYT.
PeakunoHHYI0 CMeCh 3aTeM OXJaKAaJu O KOMHATHOW TEeMIIepaTyphl, KOHLEHTPHPOBAIHU, U
nonuenaynBand npudasieHneM BoxHoro pacteopa NaHCO;. HeouumneHHblli MaTepuan
HETIOCPEACTBEHHO OYMINAIN HA KOJOHKE C CHUJIMKAreJieM C IMOJIyYeHHEM JKEIaeMOro MPOIyKTa
(110 mr, 77%) B BuAE paueMHUYecKON CMeCH. 3aTeM MPOAYKT Pa3Aesui C TTOMOIIBI0 XUPATbHOM
SFC, wucnonb3ys xupanpHyro KOJOHKY (ES Industries ChromegaChiral CC4) u cucremy
pacteopureneit 25% MeOH B CO; (85 mn/muH). [Tuk 1 BbImensuin v JOMOJHUTENILHO OUUIIAIH,
ucnone3ysi npenapatuBayro KX/MC (pH=2, aueronutpun/Boma ¢ TDY), ¢ mnonydeHuem
xenaeMoro npoxaykra B Bune comu T@Y. KX-MC paccunrannbiii ans CogHioFaNsO (M+H)™:
m/z=473,2; HalineHHbI# 473,2.
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IIpumep 93. 3-(8-ammuHo-2-((2,6-n1u¢pTopdpenn)(ruapoxcu)mernt)-S-(1-arua-1H-

nupa3zou-S-ui)-[1,2,4]tpuazono[l,5-ajnupa3zun-6-ua)0eH30HUTPUI, MUK 2
=N
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JIaHHOE COeNUHEHHEe IMOJIy4Yasd, UCIOJB3Ys METOOUKY, AHAJIOTUYHYIO OMHMCAHHON st
IIpumepa 92. IlponykT pasgensiiu ¢ nomomplo xupanbHoil SFC, ucnonb3ys XUpaslbHYIO
kojioHky (ES Industries ChromegaChiral CC4) u cucremy pactBopureneii 25% MeOH B CO»
(85 mu/mmnu). Iluk 2 BBIIETSUTM M JOMOJIHUTENBHO OYHINAIM, HCIOJB3Ys IMPENapaTHBHYIO
KX/MC (pH=2, aueronurpui/sona ¢ TOY), ¢ moay4eHHEeM KejlaeMoro MpoayKTa B BUIE COJU
T®Y. XX-MC paccuurannbiii ais C 24 H 19 F2 NsO (M+H)*: m/z=473,2; naiinennnlii 473,2.

IIpumep 94. 3-(8-amuHo0-2-((2,6-n1upTopPpenuni)(ruapoxcu)merni)-5-(2,6-

auMeruanupuanH-4-min)-[1,2,4]rpuazono[1,5-ajnupazun-6-ua)6eH3o0HuTpu, nuk 1

K pacTBopy 3-(8-(6buc(4-merokcnbeH3 I )aMuHO)-S-0pom-2-((2,6-
nudropdenmn)(ruapoxcu)merun)-[ 1,2,4]rpuazono[ 1,5-a mupasun-6-un)densonurpuina (0,518 r,
0,638 wmmonb) (w3 mnpumepa 92, cramus 2), 2,6-mumerun-4-(4,4,5,5-rerpamernn-1,3,2-

nuokcaboponan-2-um)mupuauHa (0,346 1, 1,48 wmmonmb) wu  gunmkiorekcun(2',4',6'-

>
Tpunzonponunouderu-2-un)pochun-(2'-amunooudenmn-2-mn)(xnop)namiaaus (1:1) (0,058 r,
0,074 mmonb) B nrokcane (3,0 mut) u Boge (0,60 mir) nmpubaBisii TPEXOCHOBHBIH (ocdar kamust
(0,472 1, 2,23 mmonb). Peakumonnyro cmech nepememuBanu npu 90°C B Teuenme 1 u.
Peakunonnyro cmech 3arem pazdasisuim Bomodt u JAXM. Crnowm pasgensuiv, BOOHBIN CJIOH
skcrparupoBain JIXM, u oObenuHeHHbIe opranmueckue ¢pakuuu cymmwia Hax MgSOy,
¢unbTpoBaNM M KOHLEHTpUpoBaiu. HeouninenHelii marepuan pactsopsuid B T®Y (5 mn) u
Harpesanu 710 80°C B TeyeHue 20 MUHYT. PeakIIMOHHYIO CMeCh 3aTeM OXJIaXXJaIu 1O KOMHAaTHOM
TEMIepaTypbl, KOHLEHTPUPOBAIW, M TMOALISNAYNBAIN TNPHOABICHHEM BOIHOTO pPacTBOpa
NaHCOs;. HeounrieHHbIil MaTepuan HENOCPEACTBEHHO OUMUIIANN HA KOJOHKE C CHJIMKArejeM C
MOJIyYEHUEM JKEIaeMoro npoaykra (257 mr, 72%) B Buzae pauemuyeckoin cmecu. IIponykT 3atem
pazmemsun xupanpHOoW BDXKX, ncnone3ys xupanpHyro KonoHKy (Phenomenex Lux 5 mkm
Cellulose-2, 21,1x250 mMm) u cucremy pacrBopureneir 35% EtOH B cmecu rekcanos (20
wi/MuH). [Iuk 1 BBIIETSUIM U JOMIONHUTENBHO OUWINAIH, UCTIONB3Yys mpenapatuBHyo JXKX/MC

(pH=2, aueronutpun/oga ¢ TOY), ¢ monyueHuem xKemaemMoro npoaykra B Buae comu TOV.
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KX-MC paccuurannbii aas CogHaoFoN,O (M+H)™: m/z=484,2; nalinennsiii 484,2. 'H amp
(500 MI'u, IMCO-de) 6 7,92 (c, 2H), 7,85 (¢, 1H), 7,83 (n, J=7,6 ', 1H), 7,56 (n, J=8,0 I'Ly,
1H), 7,53-7,40 (m, 4H), 7,10 (1, J=8,4 I', 2H), 6,27 (c, 1H), 2,51 (c, 6H).

IIpumep 9s. 3-(8-amuHo0-2-((2,6-1upropdenuna)(ruapoxcu)mernit)-3-(2,6-

AuMeTuanupuanH-4-mi)-[1,2,4]rpuazono[1,S-ajnupasun-6-ua)0eH30HUTPU, MUK 2

JlaHHOE€ coenuHEeHHue MOoJydaly, UCIOb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON AJis
IIpumepa 94. IlponykT 3atem pasnessun xupanbHoi BOXKX, ncnonb3ys XUpalbHYIO KOJOHKY
(Phenomenex Lux 5 mkm Cellulose-2, 21,1x250 mm) u cucremy pactBopureneit 35% EtOH B
cmecu rekcaHoB (20 mur/muH). [Iuk 2 BBIOEISUTA W JOMOJHUTEIBHO OYMINANH, HCIIONB3YS
npenapatuBayio JXKX/MC (pH=2, auneronurpmwi/Bona ¢ TPY), ¢ momydeHHeM KeIaeMoro
nponykta B Buse coiu T®Y. XKX-MC paccuurannsiii st C 26 H 20 F2 N7O (M+H)™: m/z=484,2;
HailineHHbl 484,2. "H SIMP (500 MTI'n, AMCO-dg) & 7,92 (¢, 2H), 7,85 (c, 1H), 7,83 (n, J=7.6
I'n, 1H), 7,56 (7, J=8,0 I'u, 1H), 7,53-7,40 (m, 4H), 7,10 (1, J=8,4 'y, 2H), 6,27 (c, 1H), 2,51 (c,
6H).

IIpumep 96. 3-(2-((1H-nuppono|3,2-blnupuaun-3-nia)mern)-4-amuHo-7-

(mupumuanH-4-ua)nupaszodio[1,5-ajnupazun-6-n1)0eH30HUTPUI

N

N
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Cmaous 1: 3-(4-amuno-2-(6pommemun)-7-(nupumuoun-4-un)nupasonof 1,5-alnupazun-6-

un)6e H3oHUmMpUI
S
=N
NF “ N ’N\
N~QI/L‘~\~)_\Br
NH.

K pacTBoOpy 3-(4-amuHO-2-(rugpoKcuMeTnN)- 7-(mupuMuauH-4-un)nupasono| 1,5-
a|nupa3uH-6-mn)oenzonutpuna (0,48 r, 1,40 mmons) (u3 IIpumepa 13, craguu 2) B cyxom TI'd

(10 mn) mpubasnsanu PBr3 (1,14 1, 4,19 MMoip) mo KamjsiM Ipu KOMHATHOHR TeMIepatype.
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Peakunonnyro cmech OpicTpo mepememuBanu npu 60°C B TeueHue 5 9acoB. PeakimoHHYIO
CMECh OXJIAKAAJU U MOTacHJIM HachllleHHBIM BoAHbIM pacTBopoM NaHCOs . Cnou pasnensinuy,
BOAHBIN cjioi skcTparupoBau XM, u oObenrHEeHHbIE OpraHuYeckne (ppakiu CYIIUIH Hax
MgSO,, ¢unbrpoBamu u KOHUEHTpuUpoBatH. HeouwineHHbI MaTepuan HEeNmOCPEeICTBEHHO
ouuINaIM Ha KoyoHke ¢ cuiukareiaeM (or 0 mo 100% »sTunanerata/cMecu T'€KCaHOB) C
nonydeHuem xenaemoro npoaykra (0,48 r, 84%).KX-MC paccuntannsii mis CisHi3BrN 5 (
M+H) * : m/z=406,0; Haiinennsiii 406,1.

Cmaous 2: 3-Q2-(1H-nuppono/3, 2-b]nupuoun-3-un)memun)-4-amuno-7-(nupumuoun-4-
un)nupazonof 1,5-alnupasun-6-un)oen3onumpun

K pactBopy 3-(4-amuno-2-(6pommeTin)-7-(mupuMuanH-4-mn)nupas3ono| 1,5-a nupasun-
6-un)oensonutpuna (0,015 r, 0,037 mmons), 3-(4.4,5,5-terpamerun-1,3,2-nruokcaboponaH-2-
win)-1-ro3un-1H-muppono[3,2-b]mupuamnna (0,029 r, 0,074 mmonb) u auuukiorekcmn(2',4',6'-
Tpunzonponunoudern-2-un)pocun-(2'-amuaoonpenmn-2-mn)(xnop)namaaus (1:1) (0,006 r,
0,007 mmoub) B nrokcane (0,3 mut) u Boge (0,06 mir) mpubaBisuin TpeXOCHOBHBIH (ocdar kamust
(0,024 r, 0,111 mmonb). Peakumonnyro cmech nepememmBanu npu 90°C B teuenme 1 u.
Peakunonnyro cmecp 3ateMm paszbasmsmu Bomod (0,3 mu) um TI'® (0,3 mu). NaOH (25 wmr)
npuOaBISIIH B COCYI, U COAEPKMMOE COCyJa INMepeMeIlnBaIi NMpU KOMHATHON TeMIepaType B
teueHue 30 munyT. Peakunonnyro cvech pazdasisim JIMPA (4 mi) n ounmmanu npen-KXMC
(pH=2, aneronutpun/Bona+T®V) ¢ mony4yeHnem xeaaeMoro npoaykra B Buge coan TOY. KX-
MC paccuuntannbiii aust CosHgNo (M+H)*: m/z=444,2; naiinennbrii 444,2.

IIpumep 97. 3-(8-amuno-2-((2-(nupropmeroxcu)-6-PpropdeHn)(ruapoKcH)MeTna)-

5-(mupumuaun-4-ua)-[1,2,4]tpuazono[1,5-ajnupasun-6-nn)deH30HU TP, NHK 1

K pacrtBopy 1-(mudropmerokcn)-3-prop-2-uonbensona (74 wmr, 0,26 wmmosb) B
terparuapodypane (0,2 mur), uzonpornwnMarauiixiopuna u xjopuaa jurus (0,2 mu, 1,3 M
pactBop) nmpudasisuu npu -10 °C, ¥ MOMYYEHHYIO CMECh NMEePEeMELINBAIN B TeueHHe | 4 mepen
TeM, Kak mnpudaBmsun  3-(8-(0mc(4-MeTOKCHOEH3MIT)aMUHO)-2-(popMui-S-(MupUMUINH-4-111)-
[1,2,4]tpuazono[ 1,5-a|mupazun-6-un)denzonutpun (20 mr, 0,034 mmonb) (u3 Ilpumepa 49,
cranuu 8) B TT'® (0,2 mun) mpu -10 °C. PeakunoHHYIO CMeCh MepeMeInnBaiy B Tedenne 30 MuH,
NOTacWIM PacTBOPOM xJopuaa aMMoHuMsA (1 M) W 3KCTpParpoBald  TUXJOPMETAHOM.
OObennHEHHbIE OpPraHMYEeCKHe CJIOW KOHLEHTPUpOBaIM B Bakyyme. IlomyueHHBIH Marepuan
pactopsuti B TOY (1 mi) u nepemernuaiu npu 80°C B Teuenne 20 MuH. PeakIInoHHYyI0 CMeCh
3aTeM OXJKAAIM [0 KOMHATHOW TEMIIepaTypbl, KOHLEHTPHUPOBAIU U MOJIIETaYUBAIN
npubasnenneM BoaHoro pacrsopa NaHCO;. HeounineHHbI MaTepuans HENOCPEICTBEHHO

OYHINAJIH HA KOJIOHKE C CUJIMKAreieM ¢ NOoJy4deHrueM xenaemoro nponykra (16 mr, 94%) B Bune
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pauemuueckoil cmecu. IlponykT 3atem paspensanu xupanbHoi BOXKX, ucnonb3ys XupajibHYIO
kosnoHKy (Phenomenex Lux 5 mkm Cellulose-4, 21,1x250 mm) u cucremy pactoputeneii 45%
EtOH B cmecu rexkcanos (20 mur/muH). ITuk 1 BeIAEISUIN U TOTIONHUTENBHO OUUINAIH, UCTIONB3YS
npenapatuBHylo JKXX/MC (pH=2, aueronurpwi/Boma ¢ TPY), ¢ mojydyeHuem xexaemMoro
npoaykra B Buge coau TOY. XKX-MC paccunrannsbiil 151 Co4H6F3NgOs M+H)":: m/z=505,1;
HaigeHHb 505,1.

Ipumep 98. 3-(8-amuno-2-((2-(aupropmeroxcu)-6-PpropdeHuns)(ruapoKcH)MeT)-

5-(mupumugun-4-ui)-[1,2,4]tpuazono[1,5-ajnupazuH-6-un)6eH30HU TP, MUK 2

JlaHHOE coenMHEHHue MOoJyyYaly, UCIOJb3ysl METONUKY, aHAJIOTMYHYI0 OMHCAHHON AJis
IIpumepa 97. Pauemuueckuil mpoayKkT pasaensiu xupaibHoi BIXKX, ucnomnp3yst xupaibHYIO
kojioHKy (Phenomenex Lux 5 mxm Cellulose-4, 21,1x250 mm) u cucremy pacteoputeneit 45%
EtOH B cmecu rekcanos (20 mur/mun). I1uk 2 BBIAEITSUIN U TONOJIHUTENBHO OUUINAIIH, UCTIONB3YS
npenapatuBHyio JXXX/MC (pH=2, aueronurpmwir/Boma ¢ T®Y), ¢ momydeHHeMm KexaeMoro
nponykta B Buzae comu TOY. XX-MC paccuuranubii jist C 24 H 16 F 3 NgO2 (M+H)™:
m/z=505,1; HatineHHbIit 505,1.

IIpumep 99. 3-(8-amuno-2-(2-¢pTop-6-(1-((1-meTna-1H-nupazon-4-nn)merni)-1H-

nupasoa-4-uia)densun)-[1,2,4] rpuazono[l,5-alnupa3un-6-ui)-2-propoeH30HUTPUI

Cmaous 1: 6-6pom-N* N*-Guc(4-memoxcubenzun)nupasun-2,3-ouamun
Br o
\“ﬁN

-

NPMB,

K mnepememmnBaemoli cycneHsuu 3,5-nuOpomnmpasuH-2-amuHa (6 1, 23,25 MMOIbB) U
ouc(4-merokcudensun)amuna (6,72 r, 25,6 Mmmonb) B H-OyraHone (23,25 mu) mpu KOMHATHOH
temneparype npudasysmn N, N-gumsonpormmmatinamud (8,18 mit, 46,5 mmonb). PeaknpoHHyO
cmech HarpeBanu mnpu 120°C B TeueHue 72 4yacoB. PeaklLMOHHYIO CMeCh OXJaXIald 0
KOMHATHOW Temriepatypbl. [lonyueHHYI CyCHEH3HIO IEepeMEelINBaIN IpPH TEMIIEpaType B
teueHne 1 waca. CycneHsmo ¢(unbTpoBanmu st ymaneHus u30ObITka 3,5-auOpomnmpasuH-2-
amuHa. PUIBTPAT KOHLEHTPUPOBAIHU B 6aKyyme. OcraTok ounmany ¢ nomousio Biotage Isolera

(c xonouko#i ¢ cunmkarenem 330 r), amoupys cmeceto 0-50% EtOAc/rekcana ¢ moiydeHHeM
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NPOAYKTa B BHAE KOPUYHEBOrO O4YeHb Bs3Koro macima (6,282 r, Beixom 77%). XKX-MC
paccuntansblil 111 CooH2nBrN4O, (M+H)*: m/z=429,1; naiineHnslii 429.4.
Cmaousa 2: 1,2-0uamuno-3-(6uc(4-memokcubensun)amuno)-5-opomnupasun-1-us 2,4,6-
mpumemunoen30acy1hoHam
O
®
Br _NH, 1.0

N.__-
NH,,

NPMB,,

K pactBopy O-(Me3utuncybdonmn)ruapokcunamuna (8,88 r, 41,3 mmonb) (u3 [Tpumepa
14

MeTokcubOeHsun)nupasun-2,3-nuamun - (16,1 r

, cramum  2) B guxuopmerane (300 mm) npubasmsin  6-6pom-N” N>-Guc(4-
, 37,5 wmonb). TlonydeHHBIH  pacTBOp
nepeMelInBaid NpU KOMHATHON TeMIlepaType B TeueHHe Houu. CMech KOHLIEHTPUPOBAIU U
OUYHWIIANIA HA KOJIOHKe ¢ cuimkarenem (amoupys rpaaueHtoM 0-100% sTunanerata B CMecH
rekcaHoB, 3arem 0-20% meranona B JIXM) ¢ nonyuenuem skenaemoro npoaykra (16 r, 66%).
KX-MC paccuurtannsiii gyt CooHa3BrNsO, (M-CoH1103S)": m/z=444,1; naiineHnslii 444, 1.

Cmaous 3: 6-0pom-2-(2-x10p-6-pmopbenzun)-N, N-oOuc(4-memoxcudensun)-
[1,2,4]mpuazonof 1,5-afnupasun-8-amun
Br

NPMB, F

K pactBopy 1,2-nuamuno-3-(6uc(4-mMeTokcuOeH3nI)aMUuHo )-S-0Opommnupasus-1-us 2,4,6-
TpuMeTmoen3oicynbponar (2,5 r, 3,88 mmonn), N, N-nunsonponumrunamusa (7,52 r, 58,2
MMOJIb) U 2-(2-x50p-6-pTopdheHmn)ykcycHoi kucnotsl (2,93 r, 15,5 mmone) B JIMPA (20 min)
npubasnsin  (3-aumerrnamunonponui )-N'-stunkapboquumuna ruapoxmiopun (0,36 r, 1,86
MMOJIb). PEakIMOHHYIO CMECh MepeMeIlnBajIi MpH KOMHATHON TeMIepaType B TedeHue 1 daca.
PacTBoputens ynansiau Nmpu NMOHWKEHHOM JABJICHWH, W HEOYHMINEHHBIH OCTATOK pa3OaBisuiv
BOAOH ¥ auxjopmeraHoM. Clou pa3fessiii U BOIHBIN CJIOW SKCTPAarupoBalId JUXJIOPMETAHOM.
OObenuHeHHbIE OpraHuuYecKkue (pakuuu (UIBTPOBAIM 4Yepe3 CJoH cynbdata MarHus |
KOHLIEHTpUpoBad. OYUCTKA C TIOMOLIBIO) aBTOMATHUYECKOH (h3mm-xpoMaTorpaduu Ha KOJOHKE
nasana >kenaembiii mpoaykT (1,34 1, 58%). XKX-MC paccuurannsii mist CrsHasBrCIFNsO;
(M+H)": m/z=596,1; naiinennslii 596, 1.

Cmaous 4: 3-(8-(buc(4-memoxcubenszun)amuno)-2-(2-x10p-6-¢pmopbensun)-
[1,2,4]mpuazonof1,5-alnupazun-6-un)-2-gpmopbenzonumpun

N
N{:Q\”N\ a

F Nﬁ/l&ﬂ

F

NPMB,

K pacTBopy 6-0pom-2-(2-xy10p-6-propOen3un)-N, N-6uc(4-merokcnbeH3m)-
[1,2,4]tpuazono[ 1,5-a|mupazun-§-amuna (1,34 r, 2,25 mmons), 2-¢prop-3-(4,4,5,5-Terpamer-
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1,3,2-muokcaboponan-2-mn)denzonurpuia (0,72 r, 2,92 MMOIb), TPEXOCHOBHOTO (ocdaTa Kaus
(1,43 6,73 wmmomp) B guokcane (10 ™M) wu  Bome (2 ™) mpubaBisuH
terpakuc(tpudpenundochun)namaauii(0) (0,39 r, 0,38 wmmonb). PeakumonHyro cmech
OapboTupoBamu ra3zoo0pa3HbIM a30TOM B TEUEHHE IISITU MUHYT, T€PMETUYHO 3aKpBIBAIH U
Harpesanu A0 90°C B TeueHue 1 uaca. PeakLMOHHYIO CMeChb OXJIAXACHHYIO 0 KOMHATHOM
TEMIEepaTypbl, PACTBOPUTENb YAAJISIM MPU MOHWKEHHOM JIaBJIEHUH, & HEOYMIIEHHbIH OCTaTOK
pazOaBisiin Bomoi M amxyopmeraHoM. Ciou pas3ziensiM W BOIHBIA CJIOH 3KCTParupoBajH
nuxjopmetraHoM. OObequHEeHHbIE OpraHnyeckue Gpakuuu GUIbTPOBAIH Yepe3 CIIoH cyibdara
MarHusi 1 KOHUEHTpUpoBaau. OUUCTKA C MMOMOIIBI0 aBTOMATHUECKOH (udii-xpomaTorpaduu Ha
KOJIOHKe JnaBayna ckemaemblii mpoxykt (0,886 r, 62%). XX-MC paccuntaHHbId AJst
C135sHasCIFNgO, (M+H)*: m/z=637,2; Haiinennsrii 637,2.

Cmaouss  5: 1-memun-4-((4-(4,4,5,5-mempamemun-1,3,2-0ouoxcaboponan-2-un)-1H-
nupason-1-un)memun)-1H-nupason

/N N o
St
0-8 N

A

B cocyn 3arpyxamm 4-(4,4,5,5-trerpamerm-1,3,2-nuokcaboponan-2-wi)- 1 H-mupasomna
(0,5 r, 2,58 mmonnb), 4-(6pommernn)-1-mernn-1H-nupazona rugpodpomuna (0,660 r, 2,58
MMOJb), kapOoHara nesus (2,52 r, 7,73 mmonb) u JM®DPA (6,44 min). PeakunoHHy0 cMech
nepememnBanu npu 60°C B TeueHne OAHOro 4aca. PacTBopuTenb ynamisiiav, a HEOUHUIIEHHBIN
OCTaTOK pasz0aBimsiu  BomodM M auxjopMeranoM. Cnou pasgensad W BOAHBIA  CIIOH
SKCTpArupoBaiu auxjopmeranoM. OObequHEHHbIe OpraHndeckre Gppakiuu GUIbTPOBAIN Yepe3
CJoi cysbara MarHusi U KOHUEHTpUpoBanu. HeounineHHbli MaTepuan 0e3 DOMOJHUTEIbHOM
OYMCTKU MCIONBb30Ba Ha cienyromeit cramguu (0,74 1, 99%). XKX-MC paccuyuTaHHbIA TSI
C14sH2BN4O> (M+H)*: m/z=289,2; HaiineHnsiii 289, 1.

Cmaous  6:  3-(8-amuno-2-(2-¢pmop-6-(1-((1-memun-1H-nupaszon-4-un)memun)-1H-
nupaszon-4-un)oenzun)-[1,2,4mpuazonof 1, 5-alnupazun-6-un)-2-pmopbenzonumpun

K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MIT ) aMUHO)-2-(2-x I0p-6-(hTOpOEeH3 1 )-
[1,2,4]rpuazono[ 1,5-a]mupasun-6-mn)-2-propodensonurpuna (0,010 r, 0,016 mmons), 1-mernn-4-
((4-(4,4,5,5-rerpamerun-1,3,2-nuokcadbopomnan-2-wn)- | H-nupazon- 1 -wn)merwn)- | H-nupazona
(0,009 r, 0,031 mmonp) u nuuukiorekcwi(2',4',6'-rpunsonponunoudennn-2-mn)dochur-(2'-
amuHOONpenmn-2-mn)(xiop)namwtagus (1:1) (0,002 r, 0,003 mmounb) B arokcane (0,3 mur) u Boze
(0,06 mu) mpubasisn TpexocHoBHOTO (ocdara kamus (0,010 r, 0,047 mmonb). PeakunoHHyO
cMmech nepemernBanyu npu 90°C B Teuenne 1 4. PeaknmoHHYIO cMech 3aTeM pa30aBisuId BOAOH
u puxyopmeraHoM. Cnoum pasgesnsim U BOOHBIA CJIOM 3SKCTPArHpOBAIHM JUXJIOPMETAHOM.
OOpennHeHHBIE OpraHnyecKre (paku KOHIEHTPUPOBAIN B BakyyMe. Ilomy4deHHbII MaTepuan
pactBopsimi B TOV (1 mn) u nepemernnsanu npu 80°C B Teuenue 20 MuH. PeakinoHHyIO cMeCh

3aTeM OXJIAXXIANW 10 KOMHATHOM Temmeparypsbl, pasdasmsuin [IMPA (4 min) u oummanu c
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nomotnpto npenapatuBHoit XKXKX/MC (pH=2, aneronutpun/Boma ¢ TDY) ¢ mnonyueHuem
’KenaeMoro mpoaykra B Buae comu T®Y. KX-MC paccuurannbii nas Cyp;Hy FoNijg (M+H)™
m/z=523,2; HarineHHbIi 523,2.

IMpumep 100. 3-(8-amuH0-2-((2-((AMMeTHIAMHHO)METH.T)-6-
¢proppenna)(ruapoxcu)mern)-5-(nupumuann-4-ui)-[1,2,4] rpuazono[1,5-ajnupazun-6-

HJ1)0eH30HUTPHII, MUK 1

B kpyrnomonnyro konOy 3arpyxamu (3-¢rop-2-uondenmn)meranon (,445 r, 1,766
MMOJIb) , TeTpabpomun yriepoaa (0,703 r, 2,119 mmons) , Tpudenundocpun (0,556 r, 2,119
mmob) , N, N -nunsonpornmmstunamus (0,617 mi, 3,53 mmone) u auxmnopmeras (17,66 mn).
PeakunoHHy0 cMechb mepeMelnBald B TEUEHHE HOYM IPH KOMHATHOW TeMmeparype.
PacTBopurens ynansnaw, U HEOUYUINEHHBIH OCTATOK OYHINAINA C IOMOIIBIO AaBTOMATHYECKOMN
KOJIOHOYHOM (pi311-x pomarorpadguuc noiaydeHuem skenaemoro nponykra (0,554 r, 99%).

Cmaous 2: 1-(3-¢pmop-2-uoogpenun)-N, N-oumemuimemanamun

B kpyrnononnyro konlOy 3arpyxanu 1-(6pommeriin)-3-drop-2-uondenzon (0,554 r, 1,77
MMOJIb), auxiopmeran (17 wmu) u pactBop aumermnamuaa (4,41 mi, 2M B 3TaHoie).
PeaknmoHHYI0 cMech MepeMeluBald IPU KOMHATHOM TemIepaType B TedeHue | waca.
PacTBopurens ynansiaw, ¥ HEOYHINEHHBIH OCTATOK OYHINAIA C TMOMOIIBID aBTOMATUYECKOH
KOJIOHOYHOH (isuI-xpomarorpaduu ¢ noiaydeHueM skenaemoro npoaykra (0,176 r, 36%). KX-
MC paccuntannbiii aiust CoHpFIN (M+H)*: m/z=280,0; naiinennsiii 280,1.

Cmaous 3: 3-(8-amuno-2-((2-((Oumemunamuno)memun)-6-
¢mopghenun) (cuoporcu)memun)-5-(nupumuoun-4-un)-{ 1, 2,4]mpuazonof 1,5-afnupazun-6-
un)oenzonumpun, nux 1

K pactBopy 1-(3-pTop-2-nonpenmn)-N, N-numernnveranamuna (0,179 r, 0,642 Mmmonb)
B Terparuapodypane (1,5 mi) npubasisum n3onponuiMarHuixiaopun u xuopun autust (0,726
mi, 1,3 M pactBop) nipu -10 °C, 1 mony4eHHy0 cMech IepeMEeLINBaIi B T€UeHNE 1 U reper Tem,
KaK npubaBIsAIH 3-(8-(Ouc(4-meTokcHOeH3MIT)aMHHO)-2-hOpMuUII-5-(UpUMHUINH-4- 1IT)-

[1,2,4]tpuazomno[ 1,5-a |mupazun-6-mn)denzonutpun (0,220 mr, 0,378 mmoinb) (u3 Ilpumepa 49,
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cranuu 8) B TT'® (1,5 mun) mpu -10 °C. PeakuinoHHy0 cMeCh epemMernnBaiu B Tedenne 60 MuH,
3aTeM IOTracHId PAacTBOPOM XJIOpHAA aMMOHHMS (3 MJI) M SKCTParupoBaIU JUXJIOPMETAHOM.
OObennHEHHBIE OpPraHMYECKUe CJIOW KOHLEHTPUPOBANIM B BakyyMme. IlonydeHHBIN Marepuan
pactBopsi B TOVY (3 mn) u nepemernnBanu npu 80°C B Treyenue 20 MuH. PeakinoHHyIO cMeCh
3aTeM OXJaXIAIW [0 KOMHATHOW TEMIepaTypbl, KOHLEHTPUPOBAIM M MOAIIEIAYUBAIN
npubasnennemM BomgHoro pactsopa NaHCOs;. HeouunineHHblii MaTepuan HENOCPEICTBEHHO
OYMILAJIH HA KOJIOHKE C CUJIMKArejieM C TIOJy4eHHueM kegaeMoro npoaykra (87 mr, 47%) B Buze
pauemuueckoil cmecu. IIponykr 3atem paspensian xupanbHoit BOXKX, ucronb3ys XupaibHYIO
kosoHKy (Phenomenex Lux 5 mkm Cellulose-1, 21,1x250 mm) u cuctemy pactoputeneii 30%
EtOH B cmecu rexcanos (20 mui/muH). ITuk 1 BBIIENSAIN ¥ JOTIOJHUTEIBHO OYHILNANHN, UCTIONb3YSI
npenapatuBayro JXXX/MC (pH=2, auneronurpwi/Bona ¢ T®Y), ¢ mojaydeHHEM KeIaeMoro
npoaykra B Buze coau TO®Y. XX-MC paccunransbiii st CogHasFNgO (M+H)™: m/z=496,2;
HalimeHHbIN 496,2.

IMpumep 101. 3-(8-amuH0-2-((2-((AMMETHIAMHHO)M eTH.T)-6-
¢propdenna)(ruapoxcu)mern)-S-(nupumuaun-4-un)-[1,2,4] rpuazono|1,5-ajnupazun-6-

WJT)0eH30HUTPHJI, UK 2

JlaHHOE coenMHEeHue MOJy4daly, UCIOJb3ys METONUKY, aHAJOTMYHYI0 OMHMCAHHON AJis
ITpumepa 100. IIpoaykt 3aTem pasznpesnsinu xupaibHoil BOXKX, ncnonp3ys XupaibHyIO KOJIOHKY
(Phenomenex Lux 5 mkm Cellulose-1, 21,1x250 mMm) u cucremy pactoputeneii 30% EtOH B
cmecu rekcaHoB (20 mur/muH). [Iuk 2 BBIOEISUTM W JOMOJHUTEIBHO OYHINANH, HCIONb3YS
npenapatuBHyro JXXX/MC (pH=2, aueronutrpwi/Bona ¢ TDY), ¢ momydeHuem KeaaeMoro
nponykta B Buze conu TOY. KX-MC paccuntannbiii 115 C 26 H2z FN ¢ O (M+H)": m/z=496,2;
HalimeHHbIN 496,2.

Ipumep 102. 3-(8-amuno-2-((2,6-nudpropdenunn)(ruapokcu)mernn)-5-(3-merun-1H-

nupa3zou-4-mi)-[1,2,4]Tpuazono|1,5-ajnupazun-6-uia)déeH3oHuTpui, nuk 1
HN-N

K pacTBopy 3-(8-(6buc(4-meTokcnbeH3MIT)aMUHO)-5-0pom-2-((2,6-
nudTopdenwn)(rugpokcu)meTin)-[ 1,2,4]rpuazono[ 1,5-a Jmupasun-6-un)oensonurpmna (0,43 T,

0,062 mmonp) (u3 npumepa 92, cranuu 2), mpem-oymun 3-merun-4-(4,4,5,5-rerpamerun-1,3,2-
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nuokcaboponan-2-un)-1H-mupazon-1-kapbokcumara (0,076 r 0,246  Mmonp) W

aurmkiorekcun(2',4',6'-tpunzonponunoudenun-2-un)pochun-(2'-aMuHOONPEHNT-2-

2

wi)(xyop)naanus (1:1) (0,010 r, 0,012 mmons) B muokcane (0,5 mu) u Bome (0,1 mu)
npubaBnsaan TpexocHOBHBIH (ocdar kamusa (0,065 r, 0,308 mmonb). PeaknuoHHyr cMech
nepemernBany npu 100°C B Teyenue 1 yaca. PeakiimoHHyt0 cMech 3aTeM pa30aBisuid BOIOH U
JAXM. Crnou pa3zmensiii, BOAHBIN cioit akcTparupoBanu XM, 1 oObeiHEHHbIE OpraHUYeCKHe
¢dpakuun cymmnn Hax MgSOy, punbTpoBanM U KOHUEHTpUpOoBaIHU. HeounineHHsIil MaTepuan
pactBopsutt B T®VY (2 min) u Harpesanu 10 80°C B Teuenue 20 MUHYT. PeakIIMOHHYIO CMECh
3aTeM OXJIaXJajdud a0 KOMHATHOW TeMIepaTypbl, KOHLIEHTPUPOBAIW, M MOJIIeJauuBaIu
npubasnenneM BoaHoro pactBopa NaHCOs;. HeouwineHHbI MaTepuans HEMOCPEICTBEHHO
OYMINAIH Ha KOJIOHKE C CHIIMKAreJieM C MOJIydYeHHeM kejaeMoro nponykra (8 mr, 29%) B Buze
pauemuueckoil cmecu. Ilpoaykt 3atem paszensiu xupanbHoil BOXKX, ucnonesyst xupanbHyro
kosoHKy (Phenomenex Lux 5 mkm Cellulose-4, 21,1x250 mm) u cucremy pactoputeneii 40%
EtOH B cmecu rekcanos (20 mur/muH). ITuk 1 BBIAEISUTH U TOTIOHUTENBHO OUHINAH, UCTIONB3YS
npenapatuBHyio JXX/MC (pH=2, auneronurpmwi/Boma ¢ T®Y), ¢ mojaydeHHEM IKeIaeMoro
npoaykra B Bune coqu TO®Y. XKX-MC paccuurtannsbiii s Co3Hij7FoNgO M+H)*: m/z=459,1;
HalimeHHbIN 459,2.

IIpumep 103. 3-(8-amuno-2-((2,6-nudropdennn)(ruapokcu)mernn)-S-(3-merua-1H-

nupa3zou-4-mwi)-[1,2,4]Tpuazono[1,5-ajnupa3zun-6-ua)0eH30HUTPUI, MUK 2
HN-N

OH

JlaHHOE cOenMHEHue MOJy4YaH, UCIOJb3ys METOAUKY, aHAJIOTMYHYIO OMHMCAHHON AJid
ITpumepa 102. IlpoxnykxTt pasgensnu xupaipbHoH BOXXX, wncnonb3ys XupaibHYIO KOJOHKY
(Phenomenex Lux 5 mkm Cellulose-4, 21,1250 mm) u cucremy pactopureneit 40% EtOH B
cmecu rekcaHoB (20 mur/muH). ITuk 2 BbIIEISUIM W JOMOJHHUTENBHO OYMUIIANM, HCIOJb3YSI
npenapatuBHyio JXXX/MC (pH=2, aueronurpmwi/Bona ¢ T®Y), ¢ moaydeHHEM KeIaeMOro
nponykta B Buje coiu T®Y. XKX-MC paccuurannsiii aust C 23 H 17 F2 NgO (M+H)"™: m/z=459,1;
HalimeHHbIN 459,2.

IIpumep 104. 3-(5-([1,2,4]rpna3onol4,3-a|nupuann-6-uma)-8-amuno-2-((2,6-

audTopdenun)(rugpoxcu)mern)-[1,2,4]rpuazono[l,S-ajnupasun-6-mna)oeH30HUTPHI
N-N
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K pacTBopy 3-(8-(6buc(4-meTokcnbeH3MIT)aMIUHO)-5-0pom-2-((2,6-
mudroppenmn)(runpoxkcu)mernn)-| 1,2,4]tpuazono| 1,5-aJnupasus-6-nn)oensonurpuna (0,015 ,
0,022 mmonb) (13 mpumepa 92, cranuu 2), 6-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-ui)-
[1,2,4]tpuazono[4,3-a]mupuguna (0,021 r, 0,086 wmmomp) wu  gunukiorekcui(2',4',6'-
TpunsonponunoupeHm-2-un)pochus-(2'-amunodnudenni-2-mn)(xaop)namuaaus (1:1) (0,005 r,
0,006 mmosb) B nuokcane (0,3 mu) u Boge (0,06 mi1) mpubaBsin TpeXOCHOBHBIN (ocdar kamust
(0,023 1, 0,108 mmonb). Peakimonnyro cmech nepemernnBanu npu 100°C B Teyenue 1 yaca.
PeakioHHy0 cMmech 3ateMm paszbaBisii Bomodt m JIXM. Crouw pasnmessuiv, BOIHBIN CIIOW
skcrparupoBanu JIXM, u oObenuHeHHbIe opranuyeckue ¢paxkuuu cymuid Hax MgSOy,
¢unbTpoBaNM M KOHLEHTpUpoBaiu. Heouuinennslit Marepuan pactBopsuii B T®Y (1 mn) u
HarpeBayiu 10 80°C B TeueHue 20 MUHYT. PEakIIMOHHYIO CMECh 3aT€M OXJIAXKAAIN O KOMHATHOMN
temneparypsl, pasbasmsuin JIM®PA (4 mu) u ounmanu ¢ nomoins npenapatusHon KX/MC
(pH=2, aueronurpmi/Bona ¢ T®Y) ¢ nmonyueHNeM KeIaeMoro paleMHUIecKOro MPOayKTa B BUIE
comu T®Y. XKX-MC paccunrannsbiii ais CosHigFaNgO (M+H)*: m/z=496,1; naiinennsiii 496, 1

Hpumep 105. 3-(8-amuno-2-((2,6-xudropdhernnn)(rugporcun)mMeTn)-5-(okcazon-5-
ui)-[1,2,4]rpuazosio[1,5-ajnupazun-6-n1)0eH3oHUTPUI, HK 1

M=\
=~ 0

~~n-N OH

N7 b F
Nﬁ/jQN

F
NH,

K pacTBopy 3-(8-(6buc(4-merokcnbeH3 I )aMruHO)-5-0pom-2-((2,6-
nudropdenmn)(ruapoxcu)merun)-[ 1,2,4]rpuaszono[ 1,5-a |mupasun-6-mn)densonurpuna (0,43 T,
0,062 mmonb) (3 mpumepa 92, cragum 2), 5-(4,4,5,5-terpamermin-1,3,2-muokcaboposan-2-
wn)okcazona (0,048 r, 0,246 mmonp) u puumkiorekcu(2',4',6'-tpunsonponundoudenun-2-
wn)pochuH-(2'-amuHoOudenn-2-u)(xaop)namwiaaus (1:1) (0,010 r, 0,012 MmMoJb) B TUOKCAHE
(0,5 mi) u Bome (0,1 mur) mpubasisn TpexocHOBHBIH (ocdar kamus (0,065 r, 0,308 mmounb).
Peaximonnyto cmech nepemernusanu npu 100°C B teuenue 1 yaca. PeakiMoHHYIO cMeCh 3aTeM
pasbaBmsin Bomoit u JIXM. Crnowm pasgensiiv, BOAHBIA Cioil skctparupoBaiu XM, u
oOBenuHEeHHbIE  oOpraHuyeckue ¢pakoum cymwi  Hag  MgSO4,  dunsTpoBamM UM
KOHUeHTpupoBanu. HeounineHnnslit Mmatepuan pactsopsuid B T®V (2 mi) u Harpesaiu 1o 80°C B
TeueHue 20 MHUHYT. PeaklMOHHYHO CMeChb 3aTeM OXJaXAajdu N0 KOMHATHOM TEMIEpaTyphl,
KOHIIEHTPUPOBAJIM W MOAMIENaYyuBain npubaBiennem BomHoro pacteopa NaHCOs.
HeounmmenHslii Marepuan HEMOCPEACTBEHHO OYHINAIM HA KOJOHKE C CHIIMKareleM C
MOJTyYeHUEeM skejlaeMoro mnponykra (6 mr, 22%) B BuAe paleMHU4ecKol CMeCH. 3aTeM MpPOAYKT
paznernsuu ¢ nmoMoinbko xupaibHoi SFC, ncnons3ys xupaneayro KonoHky (ES Industries CC4 5
MKM 20%x250 mm) u cucremy pacrsopureneii 35% MeOH B CO, (65 mu/mun). [Tuk 1 Beiaemnsiiu
U TONIOJTHUTENIbHO OYMIIANN, UCIIONb3ys npenapatusHyio KX/MC (pH=2, aneronuTtpui/sona ¢

TDY), ¢ nonyuenuem xenaemoro npoaykra B Buge comu TOY. JKX-MC paccuntanHblél ist
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CpH14FoN7O, (M+H)':: m/z=446,1; HaiinenHsblii 446, 1.
Hpumep 106. 3-(8-amuno-2-((2,6-xudTopdherHnn)(rugpokcu)mMeTun)-5-(okcazon-5-
ui)-[1,2,4]rpuazoio[1,5-ajnupazuH-6-n1)0eH3OHUTPUIL, THK 2
M=\
LY

/ NaN\ OH

Nﬁ/k"

F
NH,

F

JIaHHOE COeNUHEHHEe IMOJIy4Yasd, UCIOJB3Ysl METOAUKY, AHAJOTUYHYIO OMHMCAHHON st
ITpumepa 105. 3aTem mpoaykT pasaensian ¢ nomMousio xupanbHoit SFC, ncnonp3ys XupaibHyO
kosoHKy (ES Industries CC4 5 mxm 20%250 mm) 1 cuctemy pactoputeneit 35% MeOH B CO2
(65 MII/MUH). ITHK 2 BBIIEISUTH M JOTIOJIHUTEIBHO OYHILAIH, UCTIONB3Ys mpenapatuBHyro XXKX/MC
(pH=2, aueronutpui/Boga ¢ TOY), ¢ monyueHneM KeJaeMoro mpoaykra B Buge comu TOY.
XKX-MC paccunrannbiii 1s C 22 H 14 F2 N7O; (M+H)': m/z=446,1; nalinennsiii 446,1.

IIpumep 107. 3-(8-amuno-2-(2-¢prop-6-(1-(nupuaunn-2-uamerun)-1H-nupaszon-4-

ui)oensua)-[1,2,4] rpuazonoll,5-ajnupasun-6-ui)-2-¢propoeH30HUTPUI

K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MI )aMUHO)-2-(2-x10p-6-(hTOpOEeH3 M )-
[1,2,4]tpunazomnol 1,5-amupasun-6-un)-2-propdensonurpuia (0,01 r, 0,016 mmons) (u3 [Ipumepa
99, CTamuu 4), 2-((4-(4.,4,5,5-rerpamerun- 1,3,2-nuokcaboposan-2-un)- 1 H-nupazon-1-
wi)merun)mupunraa (0,009 r, 0,031 mmonb) u aunukiaorekcui(2',4',6'-tpunszonponunoud eHu-
2-un)pochun-(2'-amunodudenmn-2-wn)(xnop)namaaus  (1:1) (0,002 r, 0,003 wmmoab) B
nuokcane (0,3 mu) u Boge (0,06 mut) npubasisiiin TpexocHOBHBIN docdart kaaus (0,010 r, 0,047
MMOJIb). PeakionHyro cmech nepemernnBanu npu 90°C B reuenne 1 yaca. PeakinoHHy0O cMech
3areM pa30aBisuUIM BOAOH U quxjopMmeraHoM. CJiou pa3aessuii U BOXHBIN CJIOH 3KCTParupoBav
nuxjaopmeranoM. OObenuHEHHbIE OpraHUYecKue (PakIuM KOHLEHTPHUPOBAIH B BaKyyMe.
[Monyuennsiit Mmarepuan pacteopsii B TOY (1 mi) u nepememusanu mnpu 80°C B Teuenune 20
MUH. PeaklinOHHYI0 CMeCh 3aTeM OXJIaXIaJIH 1O KOMHATHOH TeMriepatypsl, pazoasmsuu JMOA
(4 mn) 1 ounmanu ¢ nomobio npenaparuBHoi XX/MC (pH=2, aueronutpui/Bona ¢ TOVY) ¢
NoJIyueHHeM xenaeMoro npoaykra B Buae conu TOY. XKX-MC paccuntannsiii 111 CogHaoF2Ng
(M+H)": m/z=520,2; naiinennsiii 520, 1.

IIpumep 108. 3-(8-amuHo0-2-((2,6-1nPproppenna)(ruapoxcu)MeTnr)-3-(3-

MeTHJInupuauH-4-uia)-[1,2,4]Tpuasono[l,5-ajnupasun-6-na)déensonurpui, nuk 1
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K pacTBopy 3-(8-(6uc(4-meTokcubeH3 M )aMHHO)-5-0pom-2-((2,6-
mudropdenmn)(runpokcu)mernn)-| 1,2,4]tpuazono[ 1,5-a Jnupasun-6-nn)oensonutpuna (0,43 T,
0,062 wmmonp) (w3 mnpumepa 92, craguu 2), 3-merun-4-(4.4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-wm)mupuauHa (0,054 1, 0,246 wmmonb) wu  gunmkiorekcw(2',4',6'-
Tpunzonponunouderu-2-un)pocun-(2'-amuaoondenmn-2-mn)(xnop)namiaaus (1:1) (0,010 r,
0,012 mmonp) B nuokcane (0,5 mun) u Bone (0,1 mur) mpubaBisuin TpexXOCHOBHBIHN pocdat kanus
(0,065 1, 0,308 mmonb). Peakumonnyro cmech nepemermmsany npu 100°C B teyenne 1 daca.
Peakunonnyro cmech 3arem pazdasnmsiim Bomodt m JAXM. Crnowm pasgensuid, BOOHBIN CIIOH
skcrparupoBain JIXM, u oObenuHeHHBbIe oOpranmueckue ¢pakuuu cymrmd Hax MgSOy,
¢unbTpoBanM M KOHUEHTpUpoBanu. Heounimennslit Marepuan pactBopsuidi B T®Y (2 mn) u
Harpesanu a0 80 ° C B TedeHue 20 MHUHYT. PeakMOHHYIO CMecChb 3aTe€M OXJaXKAAIU [0
KOMHATHOW TeMIIepaTypbl, KOHLEHTPHPOBAIHM, U TMOALIENAYUBAIA NPUOABICHUEM BOIHOIO
pactBopa NaHCOs;. Heouuinensselii mMaTepual HENMOCPEACTBEHHO OYHINAIA HA KOJIOHKE C
CHJIUKAarejieM ¢ IMOJNydeHHeM >kelaeMoro npoxaykra (8 mr, 28%) B BUIE paLieMHUECKOH CMeECH.
3areM NpOAYKT pasaessuii ¢ nomoupio xupanbHol SFC, ucnons3yst xupanbHyro koJoHKy (ES
Industries CC4 5 mxm 20x250 mm) u cucremy pacteoputeneii 35% MeOH B CO, (65 mu/MuH).
ITuk 1 BbIENSIIM W JOTONHUTENIBHO OUMINAIM, UCHONB3ys npenapatuBHyo JKX/MC (pH=2,
aueronutpui/sona ¢ TOY), ¢ monyyennem sxemaemoro mponykra B Bune conu TOY. XKX-MC
paccuutannbiit s CosHisFoN7,O (M+H)Y: m/z=470,2; naiinennsiit 470,2.

IIpumep 109. 3-(8-amuHo0-2-((2,6-n1uPproppenmi)(ruapoxcu)mern)-5-(3-

MeTuanupuauH-4-ui)-[1,2,4]rpuazono[l,5-a]jnupa3sun-6-mna)6eH30HUTPUI, THK 2

- =N-N OH

~ F
NQ}/JQN

NH, F

JlaHHOE coelMHEHHue IONy4Yaly, UCIHOJb3ysl METOAMKY, aHAJOTMUYHYH ONMUCAHHOM IS
IIpumepa 108. 3aTem mpoAyKT pasaensian ¢ nomMoubio xupanbHoit SFC, ncnonp3ys XupaibHYO
kosoHKy (ES Industries CC4 5 mxm 20%250 mm) u cucremy pacrsopureneii 35% MeOH B CO,
(65 mu/mun). Iluk 2 BBIAENSIN W JOTOJHUTEIBHO OYHINAIH, HWCIIONB3YSl MpPernapaTUBHYIO
KX/MC (pH=2, aueronurpmi/Bona ¢ TOVY), ¢ monyueHuem xeaaeMoro mpoayKTa B BUAE CONU
T®Y. XX-MC paccuurannbiii ais C 5 H 13 Fo N;O (M+H)*: m/z=470,2; naiinennbiii 470,2.

Hpumep 110. 3-(8-amuHo-2-((2-pTop-6-(nuppoauauu-1-
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WIMeTHJ)(peHn)(ruaApoKcu)MeTH1)-S-(nupumuaun-4-ui)-[1,2,4| tpuasono[1,5-ajnupasun-

6-1.1)0eH30HUTPHUI, UK 1

Cmaous 1: 3-(8-(buc(4-memoxcubenzun)amuno)-2-((2-xnop-6-
¢Pmopghenun) (cuopoxcu)memun)-5-(nupumuoun-4-un)-[ 1, 2,4 mpuazonof 1,5-aJnupazun-6-

un)6eH30HumpUI

NPMB, F

K pactBopy 1-xmop-3-¢Top-2-nondensona (0,335 r, 1,30 mmonb) B Terparunpodypane
(1,5 mu) mpubGasnsanu u3onponwiMarauixaopun u xjaopun aurus (0,878 mu, 1,3 M pactsop)
npu -10 °C, 1 mony4eHHyI0 CMeCh MepeMeIInBaIn B TeueHue | 4 mepen TeM, Kak npuOaBisuiu 3-
(8-(6uc(4-meTokcuOeH3 M )aMHHO )-2 -G opMuI-S-(rupumuaun-4-un)-[ 1,2,4 Jtpuasono[ 1,5-
a|nupasuH-6-mn)oenzonutpun (0,190 r, 0,326 mmons) (13 Ilpumepa 49, craguu 8) B TI'D (1,5
min) nipu -10 °C. PeakunoHHYI0 cMech IepeMellnBain B TeueHue 60 MUHYT, 3aT€M IMOTacHUIIH
pacTBOpOM XxJopuzaa aMMOHMS (3 MIJI) M 3KCTparupoBaiu auxjopMmeraHoM. OObequHEHHbIE
OpraHHYeCcKHe CJIOM KOHLIEHTPUPOBAJIH B BakyyMe. HeounineHHbIit MaTeprall HENOCPEACTBEHHO
OYMINAJIHM HAa KOJIOHKE C CHJIMKAarejeM C MoJiyueHHeM kejaeMoro npoaykra (147 mr, 63%) B
Bune pauemudeckoi cmecu. JKX-MC paccuntannbiii 1yisi CsgHs CIFNgOs M+H)*: m/z=713.2;
HalimeHHbI 713,3.

Cmaous 2: 3-(8-(buc(4-memoxcubdensun)amuno)-2-((2-gpmop-6-
sunughenun) (cuopokcu)memun)-5-(nupumuoun-4-un)-[ 1,2, 4 Jmpuazonof 1,5-alnupazun-6-

un)6e H3oHUmMpUI

NPMB, F

K pacTBopy 3-(8-(6buc(4-merokcubeH3nI)aMuHo)-2-((2-x0p-6-
dbropdenun)(runpokcu)mMeTin)-S-(mupumuauH-4-mn)-[ 1,2, 4]rpuazono| 1,5-a |nupasun-6-

wn)oensonutpmwia (,212 r, 0,297 mmons), 4,4,5,5-Terpamernn-2-suHmi-1,3,2-1uokcabopoiaHa
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(0,055 1, 0,357 mmonp) u nuuukiorekcwi(2',4',6'-rpunsonponunoundennn-2-mn)dochur-(2'-
amuHOOUpenmn-2-mn)(xmnop)namwtaaus (1:1) (0,023 r, 0,030 mmonp) B iuokcane (2,5 min) u Boze
(0,5 mum) mpuGasisimun TpexocHOBHBINH (ocdar kamus (0,126 r, 0,595 mmonp). PeakunonHyro
cmech nepemernuBaiy npu 100°C B Teuenue 1 4. PeakimoHHyI0 cMech 3aTeM pa30aBiisiiii BOAOH
u JXM. Cnou pasnmensiau, BOOHBIA cioit skcTparupoBaqn JXM, u oObenuHEHHbIE
opranndeckue (paxkmmm cymmnin  Hag MgSOs,  dunbTpoBaNM M KOHLEHTPUPOBAJIM.
HeouninenHslii Marepuan HEMOCPEACTBEHHO OYMINAIM HAa KOJOHKE C CHIJIMKarejaeMm ¢
nosyueHuem xkenaemoro mpoaykra (0,195 mr, 93%). XKX-MC paccunrannbiii mist C41H34FNgOs
(M+H)": m/z=705,3; naiinennsiii 705,4.

Cmaous 3: 3-(8-(buc(4-memoxcubdensun)amuno)-2-((2-gpmop-6-
Gopmunpenun)(2uopoxcu)memun)-5-(nupumuoun-4-un)-[ 1, 2,4 mpuasonof 1,5-aJnupasun-6-

u1)6e H3oHUmMpPUI

OH

NPMB, F

B cocyn 3arpysKajim 3-(8-(buc(4-merokcnubeH3 I )aMuHO)-2-((2-pTop-6-
BUHIII(EHI)(TUAPOKCH )MeTHI)-5-(mupuMuans-4-nn)-[ 1,2,4]tpuazono[ 1,5-aJnupasun-6-
wn)oenzonurpuna (,195 r, 0,277 mmons), TT'® (2,5 mn), Bony (2,5 mi), nepuonat Harpus (0,266
r, 1,245 mmonb) u pacteop terpaokcuna ocmus (0,176 mi, 4% B Bozme). CMech nepeMernnBaim
Ipu KOMHATHOH Temriepatype B TedeHne 30 MuH. PeakiMoOHHYIO cMech pasOaBiisiii BOAOH U
auxjopmeraHoM. Crou pasfeiqsyii M BOAHBIM  CJIOH  SKCTparupoBalld  JUXJIOPMETAHOM.
OObenuHeHHble OpraHuyeckue Qpakuuu (QUIBTPOBAIM dYepe3 CJOH cynbdara MarHus u
OYMINAIH C TOMOINBK) ABTOMATHYECKOW KOJOHOUHOW (uduI-xpomarorpaguu ¢ MoaydeHuem
npoaykra (0,135 1, 69%). XKXX-MC paccuurannbii ans CyH3FNgO4 (M+H)": m/z=707.2;
HalimeHHb 707,3.

Cmaous 4: 3-(8-amuno-2-((2-¢pmop-6-(nupporuoun-1-
unmemun)penun) (2uopoxcu)memun)-5-(nupumuoun-4-un)-[ 1, 2,4 mpuasonof 1,5-aJnupasun-6-
un)oenzonumpun, nux 1

B cocyn 3arpysKajiu 3-(8-(buc(4-merokcnbeH3 M )aMUHO)-2-((2-pTOp-6-
bopmunpenun)(ruapokcu)metun)-S-(mupumuans-4-un)-[ 1,2,4 ] rpuaszono[ 1,5-anupasun-6-
wn)benzonutpun (013 r, 0,018 mmonb), mupponuana (0,013 1, 0,178 MMOIB), YKCYCHYIO
kuciory (2,041 mxi, 0,036 mmons), nuxiopmeras (0,4 mi) u 6oporuapun Hatpus (1,3 mr, 0,036
MMOJIb). PEaKIIMOHHYIO CMeCh MepeMEeIINBaIN PH KOMHATHON TEMITEpPaType B TEUEHUE 2 YaCOB.
PeakunoHHYI0 CMeCh MOTacHIM HACHIEHHBIM BOAHBIM PAaCTBOPOM THAPOKapOOHATa HATPHSL
PactBop pas3baBisuin AUXJIOPMETAHOM, W CJIOU pa3neisuin. BOmHBINA CIOW 3KCTparupoBaiiu
OUXJIOPMETAHOM, U OOBEIMHEHHbIe OpraHndeckue Gpakunu GUIBTPOBAIN HAJ CJIOEM CyibdaTa

MarHusi W KOHUeHTpupoBanu. HeouumeHHbii ocratok pacteopsiii B 1 mMa TOY wu
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nepememnanu npu 80°C B TeueHue 20 MHMHYT. PeaklMOHHYIO CMeCh 3aTeM OXJaKAAIU 10
KOMHATHOW TEMIIepaTyphbl, KOHIEHTPUPOBAJIM M MOJIIETAYUBAIN NPUOABIEHHEM BOIHOTO
pactBopa NaHCO;. HeouuinenHselii MaTepual HENOCPEACTBEHHO OYHINAJIA Ha KOJIOHKE C
CHJIMKarejleM C MOJy4deHHeM >KenaeMoro mpoaykra (6 wmr, 65%) B BuAe paLEeMHYECKOM
cmecu.llponykr 3arem pasgensanu xupanbHoll BIXKX, ucnonb3ys XupajabHYyX KOJOHKY
(Phenomenex Lux 5 mkm Cellulose-1, 21,2x250 mMm) u cucremy pactoputeneii 30% EtOH B
cmecu rekcaHoB (20 mur/muH). Iluk 1 BbIIEISUTM UM JOMOJHUTENBHO OYHILNAIH, HMCIOJIB3YS
npenapatuBHyro JXXX/MC (pH=2, aueronurpwi/Bona ¢ T®Y), ¢ mojgydeHueM KeaaeMoro
npoaykra B Buze comu TOY. XX-MC paccunransbiii st CogHosFNgO (M+H)™: m/z=522,2;
HalieHHbIN 522.2.

IIpumep 111. 3-(8-amuHo-2-((2-prop-6-(muppoauaun-1-
WIMeTHJ)(peHn)(TruApoKcH)MeTH)-S-(mupumuaun-4-ui)-[1,2,4| tpuasono[1,5-alnupasun-

6-171)0eH30HUTPHUIL, MUK 2

JlaHHO€ coenMHEHue MOJy4dald, UCHOJBb3ysl METOAUKY, AHAJIOTMYHYIO ONHCAHHON HJIs
ITpumepa 110. Ilpoaykt 3aTem pasnensiu xupanbHoit BOXX, ncnonb3ys XupaiabHYHO KOJIOHKY
(Phenomenex Lux 5 mkm Cellulose-1, 21,2x250 mm) u cucremy pacropureneit 30% EtOH B
cmecu rekcaHoB (20 mur/muH). Ik 2 BbIIETSUIM M JOMOJHUTENBHO OYHINAJIH, HCIOIB3YS
npenapatuBHyro JKX/MC (pH=2, aueronutpwi/Boga ¢ T®VY), ¢ momydyeHueMm KexaeMoro
npoaykra B Buae conmu TOY. XKX-MC paccunrannsiit aist Cog Hos FN 9 O M+H)*: m/z=522.2;
HaleHHbIN 522.2.

Hpumep 112. 3-(8-amuno-2-(2-prop-6-(1-(2-(meTuncyabpouna)dtun)-1H-nupaszon-

4-nn)oensun)-[1,2,4]tpuazono[l,5-ajnupazun-6-um)-2-propoeH30HUTPUI

Ny 80,CH,

NH,,
K pacTBopy 3-(8-(6uc(4-meTokcuOeH3MI ) aMUHO)-2-(2-x 10p-6-hTOpOEeH3 1 )-

[1,2,4]rpuazono[ 1,5-a]mupasun-6-mn)-2-¢propodenzonurpuna (,075 r, 0,118 mmonb) (13 ITpumepa
99, cramus 4), 1-(2-(metmncynbponmwn)aTII)-4-(4,4,5,5-Terpameri-1,3-nuokconan-2-mi)- 1 H-
mupazona (0,071 r, 0,235 wmmonp) u aunumkiorekcui(2',4',6'-rpunzonporunondenun-2-
wn)pochuH-(2'-amunoOnenn-2-nm)(xaop)namwaaus (1:1) (0,018 r, 0,024 mmonb) B JUOKCaHE
(1,0 M) u Bome (0,2 mu) mpubasisiin TpexocHOBHBINH (ocdar kanus (0,075 r, 0,353 mmons).

Peaximonnyto cmech nepemewmnBanu npu 100°C B Teuenue 1 4. PeakIMOHHYIO CMeChb 3aTeM
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pa3baBmsuin Bomod um amxsopMeraHoM. Ciiom pasmeisuii M BOXHBIA CJIOH 3KCTparupoBasiud
nuxjopmeranoM. OObennHEHHblE OpraHudeckue (pakiuy KOHLEHTPUPOBAIM B BaKyyMe.
ITonyuennsiii Mmatepuan pacteopsian B TOY (2 mi) u nepememuanu npu 80°C B Teuenue 20
MUHYT. PeakIMOHHYyI0 CMeCh 3aTeM OXJaXAadu 1O KOMHATHOH TeMIeparypbl, pa30aBiisiu
JIM®A (3 mu) u ounmanu ¢ nomousko npenapatusHoit XKX/MC (pH=2, aneronutpui/sona ¢
TD®Y) ¢ nonyuenunem xenaemoro nponykra B Buae conu TOY. KX-MC paccuntaHHbIN 1is
CasH» FaNgO,S (M+H)™: m/z=535,1; naiinennsrii 535,1.

[Mpumep 113. 3-(8-amuno-2-((2-prop-6-((6-okcorekcaruaponuppo.o|l,2-ajnupa3zun-
2(1H)-un)merun)penna)(ruapoxcu)mer)-[1,2,4] rpuazono[1,5-alnupazun-6-mi)-2-

¢propéenzoHuTpUI

, S L
N/@/\ \ N N

F Nﬁ/L—:—"N b, ; 0
F

NH,,

Cmaousa  1:  6-0pom-N,  N-6uc(4-memorxcubensun)-2-eunun-[1,2,4mpuazonof1,5-
a[nupa3zun-8-amun
Br\f/"\l\l ,N\
N sy T
NPMB,

K pacrBopy 1,2-nuamuno-3-(6uc(4-meTokcuOeH3nI)aMuHo )-S-0pommnupasus-1-us 2,4,6-
TpuMmeTmnoensoncynbponar (1,00 r, 1,55 wmmons) (w3 Ilpumepa 99, cragus 2) wu
axpuonnxiopuaa (0,253 mu, 3,10 mmonb) B IM®PA (4 mi) u puxnopmerane (4 mu) npu 0°C
npubasu TpudTHiIaMuH (0,540 i, 3,88 MMounb). PeakioHHYIO cMech NepeMeLInBaIn MpH
0°C B Teuenue 2 yacos. PacTBopuTens ynajasiid npyu NOHWKEHHOM JaBJIEHUH, U HEOUHIIEHHBIN
OCTaTOK OYHWINAJM C TMOMOIIBI0 ABTOMATHYECKOW KOJOHOYHOH (QumIi-xpomarorpadpuu ¢
nonyueHueM skenaemoro nponykra (0,268 r, 36%). XXX-MC paccunrannbiii aisg C 23 H 23
BrNsO, (M+H)": m/z=480,1; naiinennsiii 480, 1.

Cmaous 2: 3-(8-(buc(4-memoxcubenzun)amuno)-2-eunun-[ 1,2,4 [mpuazonof 1,5-

alnupazun-6-un)-2-gpmopodenzonumpun

F N ... H'“N
NPMB,

K  pacrBopy 6-Opom-N,  N-Ouc(4-merokcubdensmn)-2-sunmi-|1,2,4]rpuazonol1,5-
a|mupazun-8-amuna (0,070 r, 0,146 mmoub), (3-umnano-2-GpTopdheHnT)O0POHOBON KHCIOTHI
(0,048 r, 0,291 mmoub), kapooHara ueswms (0,142 r, 0,437 mmonb) B auokcane (1,3 mi) u Boze
(0,15 ™) mpubasnsmm terpakuc(tpudpenmndochun)namaanii(0) (0,034 r, 0,029 mmons).

Peakimonnyro cmech OapboTupoBanu ra3oo0pasHbIM a30TOM B TEUEHHWE TIISITH MUHYT,
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repMeTHYHO 3akpbiBanu U HarpeBanmu a0 90°C B TeueHue 4 4yacoB. PeakimoHHyHO CMecCh
OXJIXKAJIHM 10 KOMHATHOM TeMIepaTyphl, pACTBOPUTENb YAAJISAIN NPU MOHIKEHHOM JIaBJICHUH,
U HEOYHINEHHBI OCTATOK OYHINAIM C TOMOIIBI0 ABTOMATHYECKOW KOJIOHOYHOW (IIdIi-
xpomarorpaduu ¢ noiydeHuem xenaemoro npoaykra (0,061 r, 80%). )KX-MC paccunTtaHHbIi
anst C3oHasFNgO» (M+H)™: m/z=521,2; Halinenssrii 521,1.

Cmaouss  3:  3-(8-(6uc(4-memoxcubensun)amuno)-2-popmun-[1,2,4mpuasonof1,5-

alnupazun-6-un)-2-gpmopodenzonumpun

NC/Q\@N'"H

FNYIQN 5

NPMB,

B cocyn 3arpyxanu 3-(8-(6uc(4-merokcubeH3uia)aMuHo)-2-suHmI-| 1,2,4rpuazono[ 1,5-
a|mupasuH-6-mn)-2-propdensonurpun (0,287 r, 0,551 mmons), TI'® (2,5 mi), Boay (2,5 mi),
nepuonat Hatpus (0,531 r, 2,481 mmounb) u pactBop Terpaokcuna ocmust (0,433 mi, 4% B BOzE).
CMmecp mepeMemBaii MPH KOMHATHOW TeMIlEpaType B TEUCHHWE HOYM. PEakIHMOHHYIO CMeCh
ancopOMpoBany Ha CHJIMKAarejie, W PacTBOPHUTENb YIASUIM TPU TOHIKEHHOM JIaBJICHUH.
Heounmennsiii marepuan (ancopOupOBaHHBI Ha CHJIMKAresie) OYHINAIM C  TOMOIIBIO
ABTOMAaTUYECKOW KOJIOHOUHOH (ummi-xpomarorpaduu ¢ nomyuenuem nponykra (0,127 r, 44%).
XKX-MC paccunrannbiii 1 CooHoyFNgO3 (M+H)": m/z=523,2; nalinennsiii 523,1.

Cmaous 4: 3-(8-(0uc(4-memoxcudenszun)amuno)-2-((2-xnop-6-
@mopenun)(cuopokcu)memun)-[ 1, 2,4 mpuazonof 1,5-afnupazun-6-un)-2-¢pmopodenzonumpun

OH

N
NC ZNN c

F N . ""N
NPMB, F

K pactBopy 1-xm0p-3-¢pTop-2-uondensona (0,491 r, 1,92 mmonb) B Terparunpodypane
(2,5 M), monponunmMarauiixiopuna u xjgopuna jgutus (1,47 v, 1,3 M pactBop) nmpubasiisiiu
npu -10 °C, 1 moNy4eHHYI0 CMeCh MepeMeIINBaIH B Te4eHue 1 4 mepen TeM, Kak mpuoasIsim 3 -
(8-(6uc(4-meTokcubensmn)aMuHo)-2-popmui-[ 1,2,4 ] rpuaszono[ 1,5-a mupazun-6-mn)-2-
¢ropbenzorutpun (0,143 r, 0,274 mmonp) B TT'® (2,5 M) mpu -10 °C. PeakuuoHHyO cMech
nepemMelnuBaid B TedeHne 60 MUH, 3aTe€M MOTraciM PacTBOPOM XJIOPHIA aMMOHHA (3 Mi) U
SKCTPAarupoBaiu aAuxyjopmeraHoM. OObeIMHEHHbIE OPraHWYECKHE CJIOW KOHLEHTPUPOBAIU B
BakyyMe. HeouniieHHbIN MaTepual HENOCPEACTBEHHO OUMIIAIN HA KOJOHKE C CHJIMKarejieM C
nojsiydyeHueM skejaemoro mponykra (116 mr, 65%) B Bume paunemmueckoii cmecu. KX-MC
paccuntanablid 111 C3sHagClIF,NgO3 (M+H)" m/z=653,2; Haiinennsrii 653, 1.

Cmaous 5: 3-(8-(ouc(4-memoxcubensun)amuno)-2-((2-gpmop-6-

sununghenun) (uopokcu)memun)-[ 1,2, 4mpuazonof 1,5-aJnupazun-6-un)-2-cpmopbensonumpun
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NC/QY\N .—N\ OH

NPMB, F

K pacTBopy 3-(8-(6uc(4-meTokcubeH3mIT)aMIHO)-2-((2-x10p-6-
dropdenmn)(runpokcu)merin)-[ 1,2,4]rpuazonol 1,5-a Jnupasus-6-mn)-2-propObeH30HUTpIIIA
(0,194 r, 0,297 mmons), 4,4,5,5-Terpamerun-2-sunmi-1,3,2-arokcaboponana (0,093 r, 0,602
MMOJIb) M nuuukiorekcui(2',4',6'-rpunsonponunoudenmn-2-mn)dochun-(2'-amuaodbud enun-2-
wi)(xnop)nawtamust (1:1) (0,016 r, 0,021 mmonb) B nuokcane (1,8 mur) m Bome (0,2 mu)
npubasys TpexocHOBHBIA (ocdar kammsa (0,170 r, 0,803 mmonb). PeaknuoHHyr cMech
nepemermuBaiy npu 100°C B Teuenune | yaca. PeakimoHHYI0 cMech 3aTeM pa30aBisii BOAOH U
JAXM. Cnou pasnensuii, BOOHBINA CJIOH skcTparupoBaiu JIXM, u oObequHEHHBIE OpraHUYeCKHe
¢bpakunu cymmmn Hax MgSO., GunbTpoBaIM M KOHLEHTpHpOBaiu. HeounineHHblid MaTepuan
HETIOCPEACTBEHHO OYHINAIN HA KOJOHKE C CHUJIMKAreJieM C IMOJIyYeHHEM JKEIaeMOro MPOIyKTa
(0,097 mr, 75%). XX-MC paccuutannbii aus Cz7Hz FoNgO3 (M+H)*: m/z=645,2; naiineHHblii
645,3.

Cmaous 6: 3-(8-(buc(4-memoxcubensun)amuno)-2-((mpem-
oymunoumemuncununroxcu)(2-gpmop-6-sununghenun)memun)-[ 1,2, 4 [mpuazonof 1,5-aJnupasun-6-

un)-2-¢pmopoenzonumpun

N C/QY/\N __N\ OTBRS

F N\\‘(L\N
F

NPMB,

B cocyn 3arpysKajm 3-(8-(0uc(4-merokcubensmn)amuHo)-2-((2-¢prop-6-
BUHIIpEHI)(ruapokcu)metun)-[ 1,2,4]tpuazono[ 1,5-a [nupa3un-6-ui)-2-GTopOeH3OHUTPUIT
(0,178 1, 0,276 mmonb), AM®PA (2,76 mi), umunazo:n (0,150 r, 2,205 mmons) u TBS-CI (0,166 T,
1,102 mmorb). PeakinoHHYI0 CMeCh MepeMeNIBai P KOMHATHON TeMrepaTrype B TeueHue |
yaca. PacTBopurens ynaisiu npu NOHWKEHHOM JABJICHUH, M HEOYHMILICHHbIH OCTATOK OYHIIAN
C TIOMOLIBI0 aBTOMATHYECKOH KOJOHOYHOH (dII-XpoMarorpaduu ¢ MOJy4EeHHEM JKeJIaeMOro
nponykra (0,166 1, 79%). Jns xapakrepuctuku ¢ ucrons3oBanneM JKX-MC ¢ xemaemoro
MPOAYKTa CHSIM 3alIUTy OAHOM rpynnel PMB,; anukBOTYy 4HCTOrO MpOAYyKTa pacTBOPSIN B
pacTBope muxjiopMeTaHa/TpudpToykcycHou kuciaorel 1:1 (0,1 ™M) W BBIOEpKUBAIH TIPH
KOMHATHOH TEMIIEpAType B TEUECHUE 5 MHHYT, nojtyvas 3-(2-((tpert-
Oy THIIANMETHIICHITHIIOKCH ) (2 - TOp-6-BUHMII(DE HIIT) METHII )-8-(4-METOKCUOSH3 MITAMHHO )-
[1,2,4]rpuazono[1,5-a]mupasun-6-mn)-2-¢propoenzonurpmin.  JKX-MC  paccuumrtaHHblil s
C35H37F2Ng0,S1 (M+H)*: m/z=639,3; Haiinennslii 639,3.

Cmaous 7: 3-(8-(0uc(4-memoxcubensun)amuno)-2-((mpem-

oymunoumemuncununorcu)(2-gpmop-6-popmuncpenun)memun)-{ 1,2, 4 [mpuazonof 1,5-aJnupaziun-
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6-u1)-2-cpmopoensonumpun

F N \7\)& =0

NPM

F

o

B cocyn 3arpyxanu 3-(8-(0uc(4-merokcubensmn)amuno)-2-(((Tper-
Oy THIAMMETHIICHITAN )OKCH )(2-pTOp-6-BuHMId eHmn)meTin)-[ 1,2,4rpuazonol 1,5-a Jnupasun-6-
wn)-2-propbensonutpun (0,109 r, 0,144 mmorns), nepuogar Hatpus (0,138 r, 0,646 mMmoib),
TT'® (0,7 mu), Boxy (0,7 mu) u pactBop terpaokcuna ocmus (0,113 mu, 4% B Bome). Cmech
nepememuBau npu 45°C B TeyeHwe HOYM. PeakIMOHHYK CMecCh aacopOupoBalid Ha
CHJTMKAresie, U pacTBOPUTEIb YIASIIN MPH MOHIKEHHOM AaBlieHHH. HeounimeHHbIi MaTepual
(amcopOupOBaHHBIN HA CHITMKATEIe) OYUINAN ¢ IIOMOIIBI aBTOMATHYECKON KOJIOHOYHOMW (hI31I-
xpomarorpapuu ¢ momydernueM mpoaykra (0,05 1, 46%). XKX-MC paccuntaHHbId IS
CHu3FoNgO4S1 (M+H)*: m/z=761,3; Haiinenssiii 761,3.

Cmaous  8:  3-(8-amuno-2-((2-¢pmop-6-((6-oxcoeexcazuoponupponof 1,2-aJnupazun-
2(1H)-un)memun)henun)(cuopoxcu)memun)-[ 1, 2,4 Jmpuazonof 1,5-alnupazun-6-un)-2-
¢pmopbenzonumpun

B cocyn 3arpysKajim 3-(8-(6buc(4-merokcubdensmin)amuHo)-2-(((Tpet-
OyTunauMeTHICHInI)okcH )(2-prop-6-popmundennn)mernn)-[ 1,2,4]rpuazonol 1,5-a Jnupasun-
6-un)-2-propdenzonutpun (0,01 r, 0,013 mmons), rekcaruaponuppoio|1,2-a]mupasun-6(7H)-
oH (0,018 1, 0,131 mmonb), ykcycHyro kucaoty (1,505 mka, 0,026 mmons), AXM (0,202 M) u
Tpuauerokcudboporuapun Harpus (5,57 mr, 0,026 mmonb). PeakiioHHy0 cMech HarpeBalu a0
40°C u mepeMellMBaIM B TeUYEeHHE 2 4YacOB. PeakIMOHHYIO CMeCh IOTaCHJIM HaCHIIEHHBIM
BOJIHBIM PacTBOPOM ruzapokapOoHara Hatpus U pa3dasisuin JXM. Ciou pa3nensiiy, U BOJHBIN
cinoii akctparupoBau JIXM. OObenuHeHHbIE OpraHuveckue (Gpakiuy KOHLEHTPUPOBANU, W
HEOYHIeHHbIN ocTaTok pacTBopsiiv B 1 M TAY u 0,1 mn MeOH. PactBop nepemerinsanu mnpu
80°C B Teuenme 20 muHyT. PeaknmonHyro cmech pasdasimsuin [IM®PA (4 mu) u oummanu
npenapatuBHoil JKX/MC (pH=2, aueronutpui/Boga ¢ T®VY) ¢ mnonyueHneMm keaaeMoro
pauemuyeckoro mnpoaykra B Buae comu TOV. XKX-MC paccuutannbiii qis Co7HosFaNgOs
(M+H)": m/z=531,2; naiinennsiii 531,2.

Hpumep 114. 2-(4-(2-((8-amuno0-6-(3-unano-2-gpropdenunn)-[1,2,4]rpuasomno[l,5-

a|nupazu-2-un)metni)-3-proppenmnn)-1H-nupazon-1-ua)-N, N-numernianeramua

/N%N /\Fo
N

Cmaoua  1:  2-(4-(2-((8-(0uc(4-memorcubenszun)amuno)-6-(3-yuano-2-gpmopgherun)-
[1,2,4]mpuazonof 1,5-al nupazun-2-un)memun)-3-pmopgpenun)-1H-nupazon-1-un)ykcycunas
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Kucioma
L)
NC =
P HO
K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MIT )aMUHO)-2-(2-X10p-6-(hTOpOEeH3 1T )-

[1,2,4]tpuazono[ 1,5-a]mupasun-6-un)-2-propbenzonurpuna (0,075 r, 0,118 wmmonp) (u3

IMpumepa 99, cramus 4), stun-2-(4-(4,4,5,5-terpamerin-1,3,2-nrokcadoponas-2-wn)-1H-
nupaso- 1-mn)anerara (0,157 T, 0,559 MMOJIb) u aunukiorexcun(2',4',6'-
Tpurzonponunoudern-2-un)pocun-(2'-amuaooudenmn-2-mn)(xnop)namiaaus (1:1) (0,022 r,
0,028 mmomnb) B quokcane (2,0 mu) u Boge (0,4 mut) mpuOaBIsLIN TPEXOCHOBHBIN (ochaT Kamust
(0,178 1, 0,838 mmonp). Peakumnonnyro cmece nepememuBanmu npu 100°C B Teuenwme 1 4.
PeakunoHHy0 CMeCh OXJIaKIOaJld O KOMHATHOH Temmeparypsl, pazdasmsuin MeOH (2 mn) u
BONOH (2 MuI), M B AaHHBIA pacTBOp mpubaBisun ruxpar ruapokcuaa mutus (0,176 r, 4,19
MMmoJb). CyCreH3Wi0 mepeMelnBagl TpH KOMHATHOW TeMmIeparype B TedeHHe 1 daca.
CycneH3uro HelTpanu3oBaii TNPUOABICHHEM HACHIEHHOIO BOJHOIO pPAacTBOpa XJIOpHIA
ammonus u pasdbamsuiu JIXM. Crnom paspmensuin, W BOIHBIA CJIOH 3SKcTparupoBaimu JIXM.
OObenuHeHHBIE OpraHuveckue (pakuuu CymImId Hajg ciloeM cyinbdara Maraus W
KOHLIEHTpUpoBaitu. OYHCTKA C TOMOLIBI0 aBTOMATHYECKOH (iam-xpoMaTorpaduu Ha KOJOHKE
naBana skemaembld mponykT (0,050 r, 25%). XKX-MC paccumrannbiii ansg CaoHzsFaNgOy
(M+H)*: m/z=727,3; naiinennsiii 727,2.

Cmaous 2: 2-(4-(2-((8-amuno-6-(3-yuano-2-¢pmopghenun)-[ 1, 2,4 Jmpuazonof 1, 5-
alnupazun-2-un)memun)-3-pmopghpenun)-1H-nupaszon-1-un)-N, N-oumemunayemamuo

B cocyn zarpyxamu  2-(4-(2-((8-(Ouc(4-merokcubeH3un)aMuHo)-6-(3-1iuaHo-2-
dropdhenun)-[1,2,4]rpuazono| 1,5-aJnupasun-2-un)merun)-3-propdennn)- 1 H-nupazon-1-
wn)ykcycuyro kucnotry (0,01 r, 0,014 mmosb), IM®PA (0,46 mi), pactBop aumerminamuHa (0,069
2M B TI'®), N, N-mumsonponumtuiamud (8,89 wmr, 0,069 mmons) u 2-(3H-

[1,2,3]rpuazono[4,5-b]mupuaun-3-un)-1,1,3,3-rerpamerunmsoyponunst  rekcadropdochar (V)

M,
(10,46 wr, 0,028 MMoub). PeakIMOHHYIO CMeCh MepeMEeLIHBaIN TPU KOMHATHOH TEMIepaType B
TeyeHue | daca. PeakinoHHYIO CMeCh pa3OaBIsIN TUXJIOpMeTaHOM 1 Boaoi. Criou pa3nernsuim, u
BOMHBIN cjol skcTtparupoBau JIXM. OObenniHeHHbIe OpraHuuYecKne (pakiuu CYLIWIH HaM
cinoeM cyibdara MarHus W KoHUeHTpupoBann. OObennHEHHBIE OpraHudeckue (paxuuu
KOHLIEHTPUPOBAJIA, U HEOUHILEHHBIN OCTaTOK pacTBopsnau B 1 mu TOY. PactBop nepemernsanu
npu 80°C B Teuenue 20 muHyT. Peakunonnyro cMmech pasbasimsum [IM®PA (4 M) U ouninamm
npenapatuBHoi JKX/MC (pH=2, aueronutpuin/Boga ¢ T®VY) c momyueHmeMm kexaeMoro
npoaykra B Bune coqu TO®Y. )KX-MC paccuutannbiii gt CosHaoFaNoO M+H)*: m/z=514,2;
HalineHHbIN 514,2.

Hpumep 115. 2-(4-(2-((8-amuno0-6-(3-unano-2-gpropdenunn)-[1,2,4]rpuaszono[l,S-

a|nupaszuH-2-ua)metn)-3-proppennna)-1H-nupazon-1-nn)aneramug



199

0

K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MIT )aMUHO)-2-(2-XI0p-6-(hTOpOEeH3 1T )-
[1,2,4]tpuazono[1,5-a]mupaszun-6-un)-2-propbenzonurpuna (0,075 r, 0,118 wmmonb) (u3
IMpumepa 99, craguun 4), 2-(4-(4,4,5,5-terpameru-1,3-auokcosnan-2-un)-1H-mupa3zon-1-
wnaneramuna (0,060 r, 0,235 mmonb) u punukiorekcuin(2',4',6'-rpunsonponunoudeHun-2-
wn)pochuH-(2'-amuHoOnenn-2-n)(xyaop)namwianus (1:1) (0,018 r, 0,024 MmMob) B JTUOKCAHE
(1,0 M) u Bome (0,2 mur) mpubasisin TpexocHOBHBIA (ocdar kamus (0,075 r, 0,353 mmounb).
Peakimonnyro cmech nepemewmnBanu npu 100°C B Teuenne 1 u. PeakunoHHyr0 cmech
OXJIKIATH IO KOMHATHOH TemmepaTypsl u pasdasisuin Bogour u JIXM. Criou pasgensuu, u
BOIHBIN cjol skctparupoBau JIXM. OObenriHeHHbIE OpraHUYecKue (pakKuu CYIIUIH HaM
cnoeM cynbaTa MarHus M KOHLEHTpupoBainu. HeounmmeHHbIH ocTaTok pacteopsuid B TOVY (2
m1) u nepemeruBaiy npu 80°C B Teuenue 20 MuHyT. PeakunonHyo cMmech pazdasisum MDA
(3 mu1) m ounmanu npenapatusHoi JKX/MC (pH=2, aneronutpmi/ona ¢ T®Y), ¢ nonydeHuem
skenaemoro niponykra B Buae conu TOY. XKX-MC paccuurtannbiii st CoqH sFoNoO M+H)™:
m/z=486,2; HalineHHbIi1 486,1.

IIpumep 116. 3-(8-amuno-2-(2-PpTop-6-(1-((mpanc)-3-(MeTHIAMHHO)UHKIOOYTHI)-

1H-nupa3zon-4-un)oensun)-[1,2,4]tpuaszono|1,5-ajnupazun-6-ui)-2-propoeH30HUTPUT

H
N Q“N\
N 7 NY
NC = N-N, _

F

NH,

Cmaous l: Tpem-6ymun memun((mpanc)-3-(4-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)- 1H-nupazon-1-un)yuxnodymun) kapbamam

!
Q\\_Q’Nﬂoc

0-8
>Kﬁ0

B cocyn s3arpyxamu 4-(4,4,5,5-trerpamermin-1,3,2-nuokcaboponan-2-wi)- 1 H-mupazon
(0,192, 0,988), Tper-OyTrn-((yuc)-3-ruapokcunukno0yrmn)(mermwn)kapdbamar (0,1 r, 0,494
MMoJib), Tpudernndochus (0,285 r, 1,09 mmons) u TI'P (1 mu). Pacteop oxnaxnganu 1o 0 °C, u
o KaruisiM mpubassui quusonponii-(E)-nuazen-1,2- mukapbokcunar (0,234 v, 1,19 mmonns).
PeakioHHy0 cMeCh MEIJICHHO HarpeBajd IO KOMHATHOW TEMIIEpaTypbl M MEepPEMEIIUBaAN B

TCUCHHUC HOYH. PaCTBOpI/ITeJ'Ib yaajdainu, " HeOLII/IH_IeHHbII\/'I OCTAaTOK OYHINAJIHu C IIOMOINBIO
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aBTOMAaTHYECKOH KOJIOHOYHOH (udm-xpoMarorpaguu ¢ MOJyYEHHEM JKEIaeMOro MpPOAYKTa
(0,112 r, 60%). dKX-MC paccumrannbii mist CioH33sBN3;O, (M+H)*: m/z=378,3; HaiineHHblii
378.3.

Cmaoua  2:  3-(8-amuno-2-(2-¢pmop-6-(1-((trans)-3-(memuramuno)yuxiodymun)-1H-
nupaszon-4-un)oenszun)-[1,2,4mpuazonof 1, 5-afnupazun-6-un)-2-pmopbenzonumpun

K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MIT ) aMUHO)-2-(2-XI0p-6-hTOpOEeH3 1T )-
[1,2,4]tpunazonol 1,5-a]mupasun-6-mn)-2-¢propdbersonurpuna (0,01 r, 0,016 mmons) (u3 [Ipumepa
99, cramuu 4), mpem-o6ymun metun((mparnc)-3-(4-(4,4,5,5-rerpamerun-1,3,2-nruokcaboponas-2-

wn)- 1 H-nupazosn-1-um)uukiaoOytun)kapOamara (0,012 r 0,031 MMOJIb) u

murmkiorexkcm(2',4',6'-tpunzonponunoudenmn-2-un)pochun-(2'-aMuHOO NP e HUIT-2-
wi)(xnop)nawtagust (1:1) (2,50 wmr, 3,14 mxmonw) B auokcane (0,24 mu) u Bozme (0,06 wmu)
npubasisn TpexocHOBHBIH (ocdar kammsa (0,010 r, 0,047 mmonp). PeaknuoHHYH cMech
nepememmBaan npu 100°C B teuenue 1 4. PeaknnoHHy0 cMech OXJaXIajdud OO KOMHATHOMN
TemnepaTypsl U pasbdasnsum Bogor u JAXM. Crnoun pa3messuii, U BOAHBIA CIIOH SKCTParupoBasiud
JAXM. OOvenuHeHHbIE OpraHuUYecKue (Gpakuuy CYLIMJIM Haja CJIoeM cyibdara MarHus U
KOHUIeHTpupoBaiu. Heounmennsiii octatok pactopsian B T®Y (1 M) u mepeMeminBamu mnpu
80°C B Teuenme 20 muHyT. PeakumonHyro cmech pasbaBmsumm [IM®PA (4 mi) U ouummanu
npenapatuBHoil XXX/MC (pH=2, aueronutpwn/Boga ¢ TPY), ¢ monydeHHeMm >KeIaeMoro
npoaykra B Buae conmu TOVY. XKX-MC paccuntannbiii ans CoyH4FaNo M+H)*: m/z=512.2;
HalineHHbI 512,1.

IIpumep 117. 3-(8-amuno-2-(2-(1-(2-unanodTua)-1H-nupaszon-4-nmn)-6-gpropoensu.)-

[1,2,4]Tpua3ono[l,5-a]jnupazun-6-mi)-2-GpTopOeH30HUTPUI

NC/Q\TJ//\N—N\

F NQ[);«N

nNH, F

/N N ~~._-CN

K pacTBopy 3-(8-(6uc(4-meTokcuOEH3MIT ) aMUHO)-2-(2-X I0p-6-(hTOpOEeH3 1 )-
[1,2,4]rpuazono[ 1,5-a]mupasun-6-mn)-2-¢propodenzonurpuna (0,01 r, 0,016 mmoinb) (u3 [Tpumepa
99

win)npornanautpmia (0,008 r, 0,031 mmonb) u aunukigorekcmi(2',4',6'-rpunzonpormunondeHu-

cTaanu 4) 3-(4-(4,4,5,5-terpamerun-1,3,2-nuokcadoposan-2-un)- 1 H-mupaszon- 1-

2 2

2-un)pochun-(2'-amurodudenmn-2-mwn)(xmop)namaausa  (1:1) (2,50 wmr, 3,14 wmxmonp) B
nuokcane (0,24 mi) u Bozge (0,06 mu) mpubaisim TpexocHOBHbIH (ochar kamms (0,010 r, 0,047
MMOJb). Peakumonnyro cmech nepememnnBainu npu 100°C B Teuenne 1 waca. PeakumnoHHyRO
CMeCh OXJIAKIAIN IO KOMHATHOH TemmepaTypsl U pa3dasisuiu Bogoi u JIXM. Crou pa3mensiy,
U BOAHBIN ciio skcrparuposanu JIXM. OObenriHeHHbIE OpraHryYecKkrue Qpakuuy CYyIIHIU HaM
cnoeM cynbdaTa MarHus W KOHLeHTpuposainu. HeounmeHHelid octaTtok pactopsiii B TOV (1
w1) u nepemernuBaid npu 80°C B Teuenue 20 MuHyT. Peakunonnyto cMmech pazdasisumm MDA
(4 M) u ounmanu npenapatusHoi JKX/MC (pH=2, aunerorurpus/sona ¢ TOVY), ¢ nonyuenuem

’kenaemMoro npoxaykra B Buae comu TOY. XKX-MC paccunrannbiii aas CosHijgFoNg (M+H)™:
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m/z=482,2; HatineHHbIi 4822,
IIpumep 118. 3-(8-amuHo0-2-(2-PpTop-6-(1-(2-(3-ruapoxcuazernann-1-umi)-2-
oxcodTi)-1H-nupazon-4-nn)densuni)-[1,2,4] rpuasono[1,5-ajnupazun-6-um1)-2-

¢pTopdensonuTpua

NCQ\‘J/\N -N\

F NQ\])Q"N

NH, F

Ny /\fo
3)

HO

B  cocyn  sarpyxamu  2-(4-(2-((8-(6uc(4-meTokcuOeH3 I)aMHIHO )-6-(3-1raHo-2-
dropdpernn)-[1,2,4]tpuazono[ 1,5-aJnupazun-2-wn)merun)-3-propdernn)- 1 H-nmupazon-1-
win)ykcycuyro kucnory (0,01 r, 0,014 mmons) (u3 Ilpumepa 114, craguu 1), AM®PA (0,46 mi),
azerunuH-3-oi (10 mr, 0,138 mmonb), N, N-gumzonponmmstunamus (8,89 mr, 0,069 mmons) u 2-
(3H-[1,2,3]rpuazono[4,5-bJmupunun-3-un)-1,1,3,3-rerpamerunusoyponuss  rekcadpropdocdar
(V) (10,46 wr, 0,028 wmMonb). PeaklHOHHYIO CMeCh MEpPEeMEIINBaIN TPU KOMHATHOM
Temneparype B TedeHne | daca. PeaklMOHHYIO cMech pa30aBiisiM AMXJIOPMETAHOM M BOIOM.
Crnou pasmensuid, U BOOHBIN Ciod skcTparupoBain JIXM. OObenuHEHHBIE OpraHUYECKHe
¢pakuuu cymmiaum Han cioeM cyinbdara MarHus W KOHOeHTpupoBann. OObenuHeHHbIE
opranmyeckue Gpakuuy KOHIEHTPUPOBAIN, U HEOUHIIEHHBIH OCTATOK pacTBOpsIH B 1 Ma TV,
PactBop mepememusamu npu 80°C B TeueHume 20 mMuHYT. PeakumnoHHYIO cMech pa3OaBisun
JIM®A (4 mu) n ounmanu mnpernaparuBHoi XKXX/MC (pH=2, aueronurpuin/Boga ¢ TOVY) ¢
nojiyueHueMm skejaemMoro mnpoaykra B Buue conu TOY. KX-MC paccuuTaHHbI 11
Cy7H2FoNoO, (M+H)":: m/z=542,2; Haiinennsiii 542,1.

Ipumep 119. 3-(8-amuHO0-2-((3-MeTHINHPHAUH-2-HT)METOKCH)-S-(MUPUMHANH-4-

ui)-[1,2,4]rpuazouo[1,5-ajnupazun-6-u1)0eH30HUTPUI

Cmaousa  1:  3-(8-(6uc(4-memoxcubenszun)amuno)-2-cuopoxcu-{1,2,4 mpuazonof1,5-

alnupazun-6-un)oenzonumpun
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B peakuuonHblii  cocynm 3arpyxkanu  3-(8-(0uc(4-mMeToxkcHOEH3UI)aMUHO)-2-0poM-
[1,2,4]tpuazono[ 1,5-aJmupasun-6-wn)oensonurpun (50 mr, 0,090 mmonw) (u3 Ilpumepa 27,
Craguu 4), tBuBrettPhos Pd G3 (3,8 mr, 0,0045 mmons), Tper-Oyrokcun Hatpus (17,3 mr, 0,18
mmodb), HO (0,1 mr) u nuokcan (1 mur). PeakimoHHYI0 CMecCh MPOAYBaH a30Ta B TEUEHHE S
MUH nepen HarpesaHueM 10 110°C u nmepemelnnBaHueM B TeueHue 5 4. PeaklMOHHYIO cMech
3areM paszOaBsii BOAOW W sTmianeraroM. OpraHM4YecKuil CIOH OTAENSUIH, TPOMBIBAIIN
COJIEBBIM pacTBOpPOM, cymmiu Haa NapSOs, ¢uiabTpoBanu M KOHHEHTpHupoBatd. [lomyueHHBIH
OCTaTOK ovHIany (Guai-xpoMaTorpadueil ¢ MmosydeHneM KeIaeMoro NpoayKTa B BHIAE Oeoro
tBepmoro BemectBa (40 mr, 90%). KX-MC paccunrannbii aas CogHasNegOs3 (M+H)™:
m/z=4932; HatineHHbIi1 493 3.

Cmaousa 2: 3-(8-(0uc(4-memorcubensun)amuno)-2-((3-memurnupuoun-2-un)memoxcu)-

5-(nupumuoun-4-un)-[1,2,4 mpuasonof 1,5-anupazun-6-un)oenzonumpun

3-(8-(buc(4-metokcuben3mn)aMuHo)-2-ruapokcu-| 1,24 tpuasono[ 1,5-a]mupasun-6-
wn)6enzonutpui (15 mr, 0,030 Mmonb) pacTBopsin B auneronutpudie (0,5 mir) u npubasnsm 2-
(xnopmerun)-3-metwnupunn (13 mr, 0,090 mmone) u kapoonat kamus (13 mr, 0,090 MMounb).
PeakunoHHYIO CcMeCh NepeMellnBald NPU KOMHATHOM TemmepaTrype B TedeHue 1 4. Ilocne
3aBepileHus] TNPUOABIsUIM  HachleHHbI BoxHbld  pactBop NH4Cl, u  comepskumoe
skcrparuposanu EtOAc (2 mn x 3). O0penuHeHHy0 opranndeckyro (asy cymunn Hag MgSOq,
¢unbTpoBaNM, W pacTBOpUTENH yAALsU. HeounieHHbIH NPOAYKT MOBTOPHO PAaCTBOPSIH B

nuxaopmerane (1 mu). IIpubasmsimiu NBS (8 mr, 0,045 mmonp). Cmech nmepeMernuBaiu Mpu
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KOMH. Temr. B TeueHue 0,5 4 mepen rameHneM npuOaBiIeHHeM BOAHOTO pactBopa NapSOs .
Opraandeckuii cinoi oraensy, cyurrid Han NapSOs, ¢unbTpoBann u KoHUeHTpuposamu. K
HEOUMIIeHHOMY OpomuposanHoMy nponykry npudasmisnu LiCl (1,3 mr, 0,030 mmons), Cul (5,8
mr, 0,030 mmons), Pds(dba); (2,3 wmr, 0,003 mmonb), PPhs (1,3 mr, 0,005 mmons) u 4-
(rpubytuncranamm)mupuMuaue (14 mr, 0,038 mmonb). PeakunoHHYI0 CMeCh pacTBOPsUIM B
JAMOKCaHe U MPOAYBAIM a30TOM B TedeHue S5 4 mepen HarpeBaHueMm 1o 100°C B tedenue 15 u.
PeakIoHHYI0 CMech 3aTeM OXJIAXKIATU O KOMH. TeMIL, (pUIbTpOBasM, KOHIEHTPHUPOBAIU H
ounmany GJsm-xpoMarorpaduei ¢ mojgyueHneM KelaeMoro npoayKkTa B Buae 0eJI0ro TBEpAOro
semectea (10 mr, 50%). XX-MC paccuntannbii ans CioHzNoO3 (M+H)*: m/z=676,3;
HalileHHbBIN 676,3.

Cmaoua  3:  3-(8-amuno-2-((3-memunnupuoun-2-ui)memoxcu)-5-(nupumuoun-4-un)-
[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

K 3-(8-(6uc(4-meTokcHOeH3MIT)aMUHO)-2-(( 3-METHIITUPUANH- 2-UIT)METOKCH )-5-
(mupumunus-4-un)-[ 1,2, 4]tpuazono[ 1,5-aJnupasun-6-mn)oerzonurpmny (10 mr, 0,015 mmorn)
npubasnsn TOY (0,5 M) u nepemermBamu ipu 100°C B TeueHue 5 MuH. PeakIOHHYIO CMeCh
3aTeM OXJIXAAJIH [0 KOMHATHOH TeMIlepaTyphl, PacTBOPHUTENb VAALSUIM, pa3OaBisun
meranosioM, u ounmanu npen-KXMC (pH 2, aneronurpun/Boma ¢ T®Y) , ¢ monydeHuem
JkenaeMoro npoxaykra B Buje comu TOV. KX-MC paccunrannbiii anst CosHigNoO (M+H)™:
m/z=436,2; HatineHHbIi 436,0.

Hpumep 120. 3-(8-Amuno-2-((3-((1-(mupuaun-4-uamerui)-1H-nupazon-4-
WJI)AMHMHO)TUPHAHH-2-Ha)MeTHI)-[1,2,4]TpHa3ono|l,5-ajnupasun-6-ui)-2-

¢propdenszonuTpua

/@Y\ >_h>f/:>
N F N%HQN\ AN =N l N

NH;

Cmaous 1: J{usmun-2-(3-x10pnupuoun-2-ui)manronam

Cwmech 3-xuyop-2-¢propmupuanna (6,25 r, 47,5 mmons), nusTwiManonara (18,27 r, 114
MMOJIb), kapbonara ne3ust (37,2 r, 114 mmonp) u JAMCO (55,9 mn) Harpeamu mpu 100°C B
teueHne 10 1. Cmecp BbUTMBaJNIM Ha Jiex, pa3daBisumm sTrnaneratoM. OpraHHYecKHil CIon
OTHEJSJINA, TIPOMBIBAJI BOAOH, U COJIEBBIM PacTBOpPOM, cymnian Hax NaxSOy, ¢unsrpoBamm u
KOHIeHTpupoBaau. OCTaTOK OYUINAIA KOJIOHKOU ¢ cuukarenem (amoupysi rpagueHTom 0-30%
STUNALlETaTa B TeKcaHe) ¢ mosydeHueM skenaemoro mnpoaykra (12,9 r, 100%). XX-MC
paccuntannbii ast CpHisCINO4 (M+H)™: m/z=272,1; nalinennsiii 272,1.

Cmaousa 2: smun-2-(3-xnopnupuoun-2-un)ayemam
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Cwmecy amaTun-2-(3-xnopnupugus-2-un)manonara (12,9 r, 47,5 mmons), xnopuzna
Hatpus (3,05 mi, 52,2 mmons), Boasl (1,711 min, 95 mmons) B JIMCO (68 mi) HarpeBanu npu
145°C B teuenue 5 4. XKXMC nokasaj 3aBeplieHrue peakinu. PeakIMOHHYI0 CMeCh pa30aBIisiun
STUJIALIETATOM U TPOMBIBATM BOMOH (2X), CONEBbIM pacTBOpoM, cymmwid Hax MgSOy,
(bunbTpoBaM M KOHIEHTpHpoBajin. OCTATOK OUHWINAIM KOJIOHKOW C CHIIHKarejaeMm (SIIoupys
rpaauentom 0-30% sTuianeraTta B rekCaHe) ¢ MoJydeHueM kenaeMoro npoaykra (7,8 r, 82%).
XKX-MC paccunrannsiii 1 CoH;CINO, (M+H)™: m/z=200,0; naiinennsiii 200,0.

Cmaous 3: 2-(3-xn0pnupuoun-2-un)yKcychas Kucioma

| 2, O o

o

N OH

K pactBopy sTmn-2-(3-xnopnupunus-2-un)auerara (7,8 r, 39,1 mmons) B TT'® (130 M)
npubasmsmn 1,0 M pactBop ruapokcuna Hatpus (78 mi, 78 mmonb). [lonyueHHyr0 cmech
nepemMemnBaiu npu KoMH. Temn. B TedeHue 1 4. JKXMC nokasan 3aBepiieHue peakiuu. pH
peakunonnoit cmecu nosoamau 1 N HCl no pH 3. Opranuueckuii pacTBOPUTENb YAAISUIA B
saxkyyme. IlomyueHHBIH oOcamok coOupanu mnyTteM (UIBTPAlMK, TPOMBIBAIN BOJAOH U
STUJIALIETATOM W CYIIMJIM B BakKyyMeé C IIOJIyu€HHEM IpOAyKTa B BHIE O€Ioro TBEpAOro
semectBa (5,5 1, 82%). KX-MC paccuurannbii ans C;H;CINO, (M+H)™: m/z=172.0;
HanneHusi 172,0.

Cmaous 4:  6-bpom-2-((3-xnopnupuoun-2-un)memun)-N, N-6uc(4-memoxcubensun)-

[1,2,4]mpuazonof 1,5-a]nupazun-8-amun

N/ N
BF\%\N’N

N cl
e N%]/EN
N

O..

B xonly, 3arpyxennyro 2-(3-xjaopnupuauH-2-uin)ykcycHor kuciortor (0,372 r, 2,168
mmonb), HATU (0,907 r, 2,385 mmons) B CH2CI2 (21,68 mn) mpubGasnsnul,2-aunamMuHo-3-
(6uc(4-meTokcudeH3m)aMuHo)-5-6pomnupasus-1-us 2,4,6-trpumerundensoncyibdonar (1,398
r, 2,168 Mmmonb) (13 [lpumepa 99, Cranus 2) ¢ nocneayromum npudasienuem DIEA (0,757 v,
4,34 mmonb). Ilocne nmepememuBaHus MPH KOMHATHOW Temmeparype B TedeHue 6 4, XKXMC
MOKa3aJ 3aBepILIeHue peakuuu. Peakunonnyro cmech pazdasisiin JIXM u Bogoii. OpraHudeckuii
CIIOM TpPOMBIBAJIM COJEBBIM pacTBopoM, cymmwim Hax Na2SO4, ¢unsrpoBamum u

KOHLIeHTpUpoBanyu. HeounimeHHoe BelecTBO ouuInain Qumii-xpomarorpapueii (3moupys
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rpaguerTom 0-40% stunanerata B cMecu rekcaHoB ¢ 10% JIXM) ¢ mosiydeHHeM 3KeaeMoro
npoaykra (1,0 T, 80%). XXX-MC paccunrannbiii mnsi Co7HasBrCINgO, (M+H)*: m/z=579,1,
581,1; natinennsiii 579,1, 581,1.

Cmaoua  5:  3-(8-(6uc(4-memoxcubensun)amuno)-2-((3-xnopnupuoun-2-un)memu)-
[1,2,4]mpuazonof1,5-al nupazun-6-un)-2-gpmopbenzonumpun
N
()
F
N/ N
#>N-N —

-~

B xon®y  3arpyxkamu  6-Opom-2-((3-xnmopnmpunus-2-um)metin)-N,  N-Ouc(4-
meTtokcudensmn)-[ 1,2,4]tpuazono[ 1,5-aJnupasun-8-amun (4,70 r, 8,11 mmons), (3-umaHo-2-
¢dropdpernm)ooponosyro kucaory (1,871 r, 11,35 mmons), Cs2COs3 (5,28 1, 16,21 mmons),
terpakuc (0,937 r, 0,811 mmons), 1,4-muokcan (73,7 mi) u Bomy (7,37 mi), U3 KOnOBI
OTKaYMBAJIM BO3AyX B BaKyyMe€ U IOBTOPHO HamonHsuin N2 (moBTopsuin Tpu pasza). Cmech
HarpeBanu npu 90 °C B Teuenme 4 u. IlpuGasnsanmu npyrue 0,3 skBuBaseHta (3-1uaHo-2-
dropdenun)doponosoii kuciotel (1,871 r, 11,35 mmons) u HarpeBanu ripu 90 °C B TeueHue 2 .
KXMC mnokaszan moiHOE 3aBeplleHHe peakiuu. PeakumoHHyro cmech pasbasmsumn AXM wu
Bomoi. OpraHuueckuii CJIOW TNPOMBIBATH COJEBBIM pacTBOpoM, cymmiau Hax Na2S04,
¢uipTpOBaIM M KOHLEHTpUpOBaIH. HeouuimeHHbIH NPOAYKT pacTHpald C TEeKCAaHOM U
STUJIALIETATOM, TMOJYYEeHHBIH OCaAOK coOupanu (QuiabTpanyeii U TPOMBIBAIM METAHOJIOM,
CYLIMJIH B BAKyyMe C TIOJyHYE€HHEM JKEJIaeMOro MpoayKTa B Bue Oenoro Teepaoro seuectsa (4,4
r, 88%).2)KX-MC paccuntannsiii ans C3yHasCIFN;0, (M+H)*: m/z=620,2; naiinennsiii 620,2.

Cmaous 6: 3-(8-Amuno-2-((3-((1-(nupuoun-4-unmemun)- 1 H-nupazon-4-
un)amuno)nupuoun-2-un)memun)-[1, 2,4 mpuasonof 1,5-anupasun-6-un)-2-¢pmopbenzonumpun

B cocyn 3-(8-(6uc(4-merokcnbeH3MIT)aMIHO )-2-(( 3-XJIOPITUPHUIUH-2-HJT ) METHLT )-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-un)-2-propoensonurpuna (15 mr, 0,024 mmons), 1-(mupunus-
4-unmetmn)- 1 H-mupazon-4-amuna (4,21 mr, 0,024 mmons), Brettphos mamnananukna (3,29 wr,
3,63 mxmoub) u npudassu kapboHat uesus (12,44 mxi, 0,073 mmons). [Ipobupky 3akpbIiBaIH
Te(hJIOHOBOI 3aBUHYMBAIOIIEHCS KPBIIIKOW, OTKAYMBAIN BO3AYyX M CHOBA 3aMOJHSUIH a30TOM
(3TOoT Mporecc nmoBTOpsuUM Beero Tpu pasa).llpubasmsiim Ge3BogHb T-OyTranon (1 mi). Cmeck
HarpeBanu npu 90°C B TeueHwe 2 4. PeakIMOHHYIO cMech (PUIBTPOBAIM Yepe3 BOPOHKY
SiliaPrep-Thiol, ¢punsrpar konuertpuposanu. Ocratok obpadarsBanu T®Y (1 mi) npu 80°C B
teyeHue 20 muH. Jleryune BemecTBa ObUIM yAalieHbl, HEOUMINEHHOE BELIECTBO PACTBOPSUIM B

meraHojie u ounmanu npen-KXMC (pH 2, auneronutpuin/Boma+T®V) ¢ mnonyueHuem
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JKemaeMoro npoaykra B Buge conu TV (4 mr, 33%). dKX-MC paccuurannsiii st Co;Hy FNpy
(M+H)*: m/z=518,2; HalineHnsblii 518,2.
Hpumep 121. 3-(8-amuuo-2-((3-((1-(Terparuapo-2H-nupan-4-un)-1H-nupaszon-4-

WJI)AMHHO)TUPHAHH-2-Ha)MeTHI)-[1,2,4]Tpua3zono[l,5-ajnupasun-6-ui)-2-

¢propéenszonuTpua
Y
P =~N-N — /N
NZ 3 HN—CI
F N.‘\._HbN =N

NH;

VYka3aHHOe B 3arojOBKE COEAMHEHHE TOJMy4Yald C HCIOJIb30BAaHUEM METONUK,
aHAJOTMYHBIX onmucaHHbiM st [lpumepa 120, 1-(terparuapo-2H-nupan-4-wun)-1H-nupazon-4-
aMiHOM 3aMeHsis 1-(mupunus-4-unmernn)- 1 H-nupazon-4-amun Ha Cranuu 9. PeakunoHHyO
cMmech ounmanu npen-BOXKX (pH=2, aueronutpuin/Boga+T®VY) ¢ monydeHHEM >KeIaeMoro
npoaykra B Bune coqu TO®Y. XKX-MC paccuurtanubiit gt CogHpsFN1oO M+H)*: m/z=511,2;
HalimeHHbI 511,2.

IIpumep 122. 3-(8-AmuHo-2-((3-(1-meTua-1H-nupazon-4-un)nupuanH-2-uia)MeTHa)-

5-(mupumuaun-4-ui)-[1,2,4]Tpuazoso[1,5-ajnupasuH-6-un)0eH30HUTPHI

Cmaous  1:  3-(8-(6uc(4-memoxcubenszun)amuno)-2-((3-xaopnupuoun-2-un)memu)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)oensonumpun

N N
NZ ~ NN
o NQ‘)“\*N
N

0.,

K pactBopy 3-xiop-2-merunmupunusa (0,367 r, 2,88 mmons) B TI'® (10 ™)
npubasmsmm 0,65 M (2,2,6,6-terpamermnnunepunns- 1 -wn)msk(ll) xmopun murus (6,65 wmu,
4,32 MMonb) mpu KOMH. TeMI. lloJmydeHHBINH KeNTblii pacTBOP INMEPEeMEINNBAIA TPU TOH SKe
Temneparype B TedeHue 1 4, mpubamnsann Tpudropmerancyibponar ckanaus (0,057 r, 0,115
MMOJIb) M TE€pPeMELIMBaJU IpH KOMHATHOW Temmeparypbl B TedeHue 15 wmwmH. U3

MHUKPOBOJTHOBOTO ~ COCyAa,  3arpykeHHoro  3-(8-(6mc(4-meToxkcuOeH3U)aMUHO)-2-0poM-
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[1,2,4]tpuazono[ 1,5-aJmupasun-6-un)oensonurpmwiom (0,64 r, 1,152 wmmonb), amerarom
nawaaus (0,021 1, 0,092 wmmonmb) wu  2'-(munmknorekcmidocduno)-N,  N,N',N'-
teTpameTunonpenmn-2,6-nuamMunaom (0,080 r, 0,184 MMonb) OTKauMBa M BO3AYX MO BBICOKUM
BaKyyMOM U 0OpaTHO HamosiHsm a30oToM. Cmech oxiaxknanu a0 0 °C, U [UHKOBBIA peareHt
MEIUIEHHO NpuOaBIsIM C MOMOIIbK0 mmpuna. Ilocne npubaBieHHs PEeaKLHMOHHYIO CMeCh
Harpesaiu 10 60°C B Teuenue 1 u. Peakumonnslii pactBop pazaensiu mexny EtOAc u Hachml.
pactBop NH4Cl. Ciou paspmensnu, 1 BOIHBIH pacTBOP AONOJHUTENIBHO dKcTparuposanu EtOAc
(2x). OOBenMHEHHBIE OpraHMYECKHe BEIIeCTBA IMPOMBIBAJIH BOIOW U COJIEBBIM PAaCTBOPOM,
cyurmin  Hax MgSO4 u  koHUHeHTpupoBanu. [lodydeHHBIH OCTaTOK ovHmany  (Quaim-
xpomarorpadueri ¢ mnonydenuem mpoaykrta. XKX-MC paccuntansbii g Cs3sHyoCIN;O,
(M+H)": m/z=602.2; naiinennslii 602,2.

Cmaous 2: 3-(8-(0uc(4-memoxcubenszun)amuno)-5-opom-2-((3-xnopnupuoun-2-

unm)memun)-[1,2,4]mpuasonof 1,5-a]nupazun-6-un)6ensonumpun

Br Cl / \.
- =N
N/"/ =N N\
0 NQI)eN
N

O..

Cwmecp 3-(8-(Ouc(4-merokcnOeH3MIT)aMIHO)-2-((3-XJIOPIIUPUIUH-2-UJT)METHIT )-
[1,2,4]tpuazonol 1,5-a]mupasun-6-un)oenzonntpuna (0,218 r, 0,362  mmomp),  1-
O6pomnupponuaus-2,5-auona (0,061 r, 0,344 mmons) u CH2CI2 (4 mu); nepemernnBanu npu 0°C
B Teuenue 30 muH, Peakinonnyro cmech paszbasisiin Hackim. NaHCOs3;. Cmech skcTparupoBaiu
JAXM. Opranuyeckyto ¢a3y MNPOMBIBAIA COJEBBIM pPacTBOpPOM, cymwid Hangy NaSOs,
¢unbTpoBaNM U KOHIEHTpHpoBamK. OCTaTOK ouMIany ¢udnI-xpomarorpadueii ¢ MojJydeHuem
JKeJaeMoro mpoAyKTa B BHAe cBeryio-kenrtoro Macina. JKX-MC paccuuTaHHbI  Aiis
C34HasBrCIN,O, (M+H)*: m/z=680,1, 682,1; Haiinennsiii 680,1, 682,1.

Cmaous 3: 3-(8-Amuno-2-((3-xropnupuoun-2-un)memun)-S-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)bensonumpun

Cl

Cwmecp  3-(8-(Ouc(4-meTokcHOeH3MIT)aMUHO)- S-0poM-2-((3-XTOpIIUPUINH-2-UJT)METHT )-
[1,2,4]tpuazono[ 1,5-a]nupa3un-6-min)0eH30HUTpIIIA (86 MT, 0,126 MMOJIb), 4-

(Tpubytuncranamn)mupuMuansaa (69,9 mr, 0,189 mmons) u xnopuna menu(l) (15,00 mr, 0,152
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MMOJIb), xjopuaa Jutus (6,42 mr, 0,152 mmone) u Terpakuc(tpudennndocdun)nammanusi(0)
(14,59 wr, 0,013 mmonp) B TI'® (3 mi) crnepa mpoayBanu N, a 3aTeM HarpeBald u
nepememuBanu npu 90 C B TeueHne 2 4. PeakLMOHHYIO cMech pa30aBisIM METAHOJIOM H
ounmamu npen-KXMC (pH 2, aueronutrpun/Boma ¢ T®VY) ¢ monydeHueM mpoaykra Kpocc-
coueraHusi, kotopbii obpabateBanun TOY (1 mu) npu 80°C B Teuenme 20 muH. Jleryume
BEIIECTBA yJAJISUIU, U MOJyYEHHBIH OCTaTOK PacTBOPSJIM B MeTaHoJe U ouninany npen-KXMC
(pH 2, aueronutpwi/Boma ¢ TDY) ¢ mnoaydeHuem skemaemoro mnponykra. KX-MC
paccuntarsbiid st CoH;sCINg (M+H)*: m/z=440,1 naiinennsii 440, 1.

Cmaousa  4:  3-(8-amuno-2-((3-(1-memun-1H-nupazon-4-un)nupuoun-2-un)memui)-5-
(nupumuoun-4-un)-[1,2,4 [mpuazonof 1,5-alnupazun-6-un)oenzonumpun

Cwmech 3-(8-aMuHO-2-((3-XIOPITHPHUINH-2-HJT)METHI )-S-(MUPUMHUTHH-4 - 11T )-
[1,2,4]rpuazono[ 1,5-a]mupazun-6-nn)doensonurpmna (10 mr, 0,023 mmons), 1-mernn-4-(4,4,5,5-
0,027 MMOJIb),

murmkiorexkcm(2',4',6'-tpunzonporunondenni-2-ui)pochun - (2'-amuHOOUpEeHMIT-2-

teTpameTu-1,3,2-nnokcadboponan-2-ui)- 1 H-nmpazona (5,7 MT,
wn)(xnop)namwtanust (1:1) (1,8 mr, 2,3 Mxmonb) u ruapara tpukanus ¢ocdara (11,5 mr, 0,050
mmodib) B 1,4-nuokcane (2,0 mi)/Boze (0,65 mu) nepemernnsanu npu 80°C B Teuenue 1 4. Cmech
pazbassun metanosioM u JIMCO u ouuntnanu npern-XXKXMC (pH 2, anerorutpmi/soga ¢ TOVY) ¢
noJlyueHueM skejgaemoro npoaykra B suze conu TOY. XKX-MC paccunrtannsiii ansa CogHaoNy;
(M+H)™: 486,2. HaiinenHslii: 486,2.

IIpumep 123. (S)-3-(8-AMuH0-2-(2-((3-ruapoxcunuppoauaut-1-ni)MeTnn)oeH3n)-

5-(mupumuaun-4-uia)-[1,2,4]tpuazoso[1,5-ajnupasun-6-un)0eH30HUTPHI
N

B

=N

OH
e T
N%HN
NH»

Cmaous 1: 3-(8-(buc(4-memokcubenszun)amuno)-2-(2-xnopbensun)-[1,2,4mpuazonof1,5-

zZ
W

alnupazun-6-un)oenzonumpun

- = N"N
0

A

W3 MUKPOBOJHOBOTO COCYyHa, 3arpyxkeHHoro 3-(8-(0uc(4-mMeTokcubeH3mI)aMiuHO)-2-

opom-[1,2,4]tpuazono[ 1,5-a]nupazun-6-un)oenzonurpuiom (350 mr, 0,630 Mmonb), aneraTom

nawtagus (7,07 wmr, 0,032 wmmomb) u  2'-(gunuxnorekcmigocduno)-N, N, N'N'-
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teTpameTunonpenmn-2,6-nuamMmuaoM (27,5 mr, 0,063 MMOJIb) OTKadaIu BO3AYX MOA BAaKyyMOM U
oOpatHo HanojmHWIM a3otoM. (2-XmopOensmwmuuaka(ll) xmopun (1,4 wmn, 0,693 mMmonb)
npubasnsay ¢ nomoinbio mmpuna . I[locne npubaBieHns peakLMOHHYIO CMECh HarpeBalld 110
60°C B Teuenue 1 4. PeakimonHblli pactBop pazgensiiu Mexay EtOAc u Hacell. pacTBOp
NH4Cl. Cnou pasmensiniu, U BOIHBIM PacTBOP AOMOJHUTENBbHO dKcTparupoBaiun EtOAc (2x).
OObenuHeHHble OPraHMYEeCKHe BEIEeCTBA NMPOMBIBAINM BOAOH M COJIEBBIM PACTBOPOM, CYIIHJIN
Hag MgSO4 u koHuentpuposanu. OcraTok ounmany (uam-xpomarorpaduell ¢ mojgydeHueM
xenaemoro npoxykra (0,32 r, 82%). XKXX-MC paccuntannbii aus CisHzgCINgO, (M+H)™:
m/z=601,2; HatineHHbIit 601,2.

Cmaous 2: 3-(8-(buc(4-memoxcubenzun)amuno)-5-opom-2-(2-xnopoen3sun)-
[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun
Br
&= =N N\

Cl
N

-~

K pactBopy 3-(8-(0uc(4-merokcudensmn)amuHo)-2-(2-xnopbensmn)-[ 1,2,4]rpuazono[ 1,5-
a]nmupasun-6-nn)oenzonurpuna (0,379 r, 0,631 mmons) B JIXM (6,3 M)

npubasnsamu  1-6pomnupponunus-2,5-nuon (0,107 r, 0,599 wmmons) mpu 0 °C.
ITonyuennyro cmech nepemewmnBanu npu O °C B TeueHue 30 muH. PeakuuoHHYIO cMech
paszbasisin Hackim. NaHCOs3. Cmecs akcrparupoBanu JIXM. Opranndeckyro $asy npoMbiBain
CoNeBbIM pacTBOpoM, cymmian Hax NapSOy4, ¢unsrpoBanm u koHneHTpuposamn. OcCTaTok
ouniamu (dim-xpoMatorpadueii ¢ moJaydeHHEeM JKeIaeMOoro MPOAyKTa B BUIE CBETJIO-KEITOrO
macna (0,38 r, 89%). XKX-MC paccunrannbiii ais CisHyoBrCINgO, (M+H)™: m/z=679,1, 681,1;
HaigeHHst 679,1, 681,1.

Cmaous 3: 3-(8-(buc(4-memoxcubensun)amuno)-2-(2-xnopoensun)-5-(nupumuoun-4-un)-

[1,2,4]mpuazonof 1,5-alnupazun-6-un)oensonumpun

s
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Cwmech 3-(8-(6buc(4-meTokcubEeH3MIT)aMIUHO)- S5-0poM-2-(2-xTopOeH3 M) -
[1,2,4]tpnazono[1,5-a]mupasun-6-un)oensonurpmna (381 wmr, 0,560  mmomb),  4-
(Tpubytuncranamn)mupumuauaa (310 mr, 0,840 mmonp) u xnopuna menu(l) (66,6 mr, 0,672
MMOJIb), xjopuaa autus (28,5 mr, 0,672 mmonb) u terpakuc(rpudenundocun)namnaaus(0)
(64,7 mr, 0,056 mmonb) B TI'® (6 mn) cnepsa mpoayBanu Ny, a 3aTeéM HarpeBalud u
nepemeruBany npu 90°C B TeueHue 2 4. PeakinoOHHYIO CMeCh KOHLIEHTPUPOBAJIU B BaKyyMe, U
HOJTyYeHHBIH OCTATOK OYMINANHN (IdHI-XpoMarorpadpueil ¢ mosydeHneM jKelaeMoro npoaykra B
Buze ceeTno-xkenroro macia (0,31 r, 83%). XKX-MC paccuntannbrii jist C3gHzoCINgO, (M+H)™:
m/z=679,2; HalineHHbIi 679,2.

Cmaous 4: 3-(8-(buc(4-memoxcubensun)amuno)-5-(nupumuoun-4-un)-2-(2-

sununbenszun)-[1,2,4mpuazonof 1,5-alnupazun-6-un) oenzonumpun

-~

Cmecp  3-(8-(6mc(4-MeTOKCHOEH3MIT)aMUHO)-2-(2-X10pOeH3 1 )-S-(MUpUMUANH-4-11T)-
[1,2,4]tpuazomno| 1,5-aJmupasun-6-un)oenszonurpmna (300 wmr, 0,442  wmmons), 4,4,5,5-
TeTpameTHi-2-BuHmI- 1,3,2-nuokcaboponana (82 mr, 0,530 mmonb), aunukiorekcui(2',4',6'-
Tpunsonponunoupenmn-2-un)pochun - (2'-amuuodudennn-2-wn)(xaop)namuaaus (1:1) (34,8
mr, 0,044 mmonp) U ruapata Tpukaiaus ¢ocdara (224 mr, 0,972 mmonb) B 1,4-auokcane (5,0
mi)/Boge (1,7 wm) nepememmBanmu npu 80°C B TeueHne 1 4. PeakIMOHHYIO CMeCh
KOHLICHTPUPOBAJIM B BaKyyMe, M TOJYYEHHBIH OCTATOK O4HINAIU (isui-xpomMarorpaduei ¢
MOJIy4eHUEM KEeJTaeMOro MPOAyKTa B BUJE CBETIIO-kenToro macia. JKX-MC paccuutaHHbIN 15
C41H35N30» (M+H)™: m/z=671,3; HaiinenHsrii 671,3.

Cmaous 5: 3-(8-(buc(4-memoxcudensun)amuno)-2-(2-chopmundensun)-5-(nupumuoun-4-

un)-[1,2,4]mpuasonof1,5-ajnupasun-6-un)benzonumpui
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-

3-(8-(buc(4-meTokcubeH3u1)aMuHO)-S5-(MUpUMUANH-4-11)-2-(2-BUHUIO€H3 1T )-
[1,2,4]rpuazono[ 1,5-almupasun-6-un)doenzonurpun (296 wmr, 0,441 MMOJb) CMELIMBAIU C
teTparuapodypanom (2,2 mi), 0,16 M terpaokcuna ocmusi B Bope (220 mxi, 0,035 mmorns),
Mmerariepuonata Hatpusi (425 wmr, 1,986 Mmonb) u Bomoi (2,2 mu). PeakumoHHYKO cMech
nepemermmBaan npu 60 °C B TeueHue 1 4 mepen Tem, Kak moracuiid Hachim. NapS,0s3;. Cmech
skcTparuposanu JIXM. Opranuueckyro a3y mpOMBIBAIM COJIEBBIM PAacTBOPOM, CYLIMJIM Hal
Na,SO4, GunbTpoBaNM M KOHLUEHTPUPOBAIU C MOJYYEHHEM MPOAYKTA B BHAE CBETIO-XKEITOrO
macna. XKX-MC paccuuranusbiii st C4H33NgOs (M+H)+: m/z=673,3; Hatinennsiii 673,3.

Cmaoua  6:  (S)-3-(8-Amuno-2-(2-((3-euopoxcunupponuoun-1-un)memun)oensun)-5-

(nupumuoun-4-un)-[1,2,4 [mpuazonof 1, 5-aJnupazun-6-un)oenzonumpun
K cmecu (3-(8-(6uc(4-merokcndeH3nia)aMuHo)-2-(2-hopMunnoeHs3mn)-S-(mupuMuInH-4-

un)-[1,2,4]rpuaszono[1,5-alnupasun-6-un)oenzonurpuna (12 wmr, 0,018 wmmomb), (S)-
nupponuaus-3-oma (1,6 mr, 0,018 mmons) B JIXM (0,5 mu) u MeOH (0,5 mn) npubassiiu
Tpuanerokcuboporuapun Harpus (7,6 wmr, 0,036 mmonb). Ilocne nepememnBaHus TpH
KOMHATHOW TeMIlepaType B TeueHHe HOYM, pPacTBOPUTENb YAAIAIun 6 eakyyme. OcraTok
obpadatreiBanin TOY (1 M) mpu 80 °C B Teuenue 20 muH. [Tocne ynaneHus JeTy4ux BEIIECTB
OCTaTOK pacTBOpsUIM B MeTaHojse u ounmanu npemnaparusHod XKX-MC (pH 2,
aneronutpuii/soaa ¢ TOY) ¢ monyueHuem kenaeMoro npoaykra B Bume conu TOY. KX-MC
paccunTtanHblil 1ist CogHogNoO (M+H)*: 504,2; Halinennbrii 504,2.

Hpumep 124. 3-(8-Amuno-5-(umupgaszo|l,2-ajnupuann-6-un)-[1,2,4]rpuasono|l,5-

alnupa3suH-6-u1)0eH30HUTPHI

VkazaHHOe B 3arojloBKe COEOUHEHHE nojydain € HCHOJb30BAHHUEM MCETOAUK,
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AHAJIOTUYHBIX ommcaHHbIM misi [Ipumepa 15, 6-(4.4,5,5-rerpamerm-1,3,2-nnokcaboponaH-2-
win)umuaaso| 1,2-alnupuauaom  3ameHsiss  (6-METOKCHUIHPUANH-3-1J1)OOPOHOBYIO KHCIIOTY Ha
Cragun 5. Peakumonnyro cmech ounmmanu npen-BOXX (pH=2, auneronutpun/Bona+T®V) c
nosyueHueMm xenaemoro npoaykra B Buae conu TOY. )KX-MC paccunrtanssiii 1yt CioHjsNg
(M+H)*: m/z=353,1; Haiinennslii 353,1.

Ipumep 125. 3-(8-amuHo-2-(azeruauH-1-kapooHui)-5-(3-propnupuaun-4-ui)-

[1,2,4]Tpua3ono|1,5-a|mupa3un-6-ui1)6eH30HUTPUI

N“\
PN
N//- = N‘N\ P
N%«,ﬁ zN
NH, Q
Cwmech 3-(2-(azerunun- 1-xapOonmn)-8-(Ouc(4-MeToKkCHOEH3 T )aMIHO)-5-OpoM-

[1,2,4]tpuazono[ 1,5-aJnupasun-6-un)oensonuntpmna (20 mr, 0,032 mmons) (u3 Ilpumepa 61,
Cranus 2), 3-¢pTopnupunus-4-6oponosoit kuciotsl (16 mr, 0,13 Mmonb), kapboHata HaTpus (34
mr, 0,32 mmonb) u xyop(2-nuuukiorekcuidocpuno-2',4',6'-rpunsonponmi-1,1"-6udernn)[ 2-
(2"-amuno0-1,1"-6ndpennn) jnammagusa(ll) (5 mr, 0,006 mmons) B 4:1 nuokcane/Bome (1,3 )
nepememmBaiy npu  100°C B Ttewenme 1,5 wuacoB. PeakimoHHyr0 cMmech pa30aBisH
IUXJOPMETAHOM M BOAOM W OPraHUYECKUH pACTBOPUTENb KOHLEHTPUPOBAIU 6 6AKYYME,
HEOUHIIEHHbIN NpoAyKT pacTtBopsiid B 3 Ma T®Y u nepememusanu npu 80°C B Teuenue 20
muH. [locne Ttoro, xak TOVY ypansanu, HEOUMINEHHBIA NPOAYKT OYMINAIU MNPENAPATUBHON
KX/MC (pH=2, aueronurpui/soga ¢ T®Y), ¢ noaydeHneM xeaeMoro npoaykKTa B BUAE COJU
T®Y. XX-MC paccuurannbii aiust CoiHFNgO (M+H)": m/z=415,2; naiinennsii 415,1.
IIpumep 126. 3-(8-amuHo-2-((2,6-audpTopdennn)(ruapokcu)mern)-5-(2,6-

AUMeTHIANUpPUAnH-4-ui1)-[1,2,4]Tpuazono[1,5-ajnupazun-6-umn)-2-GpropoeH30HUTPHIT

Cmaous 1: 2-((mpem-oymunoumemuncuniun)oxcu)-2-(2,6-ougpmoppenun)ayemonumpun
F
Nas

8BS0 F
K mepememmBaemomy pactBopy 2,6-nudropberzanbaeruna (0,987 mu, 8,97 mmonb) B
aneToHUTpud (9 MIT) MPU KOMH. TeMIL. MPHOABISUN TpeT-OyTunauMeTmwicmanuanus (1,959 r,

13,45 mmonp) (1,5 3kxB.) u propun nesus (0,272 r, 1,793 mmons) (0,2 5kB.). Peakunonnyro cmech

nepeMeIIuBaiy NPy KOMH. TeMI. B TedueHue HouH (16 u). PeakinoHHyI0 cMech (QUIBTPOBAIH
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s ynanenuss CsF. ®@unbrpar KOHUEHTpUpOBaIH B 6akyyme. OCTaTOK OYMINAIUA C TIOMOLIBIO
Biotage Isolera (¢ xononkoit ¢ cunukarenem 40 r), smoupysi cmecbto 0-10% EtOAc/rekcana, ¢
NOJIy4eHHEM MPOAYKTa B BuAe OecuBeTHOro mMacia (2,468 r, 97%). )KX-MC paccuutaHHbIi A
C14H20FNOSi (M+H)*: m/z=284,1; Haiinennslii; 284,1.

Cmaous 2: 2-((mpem-oymunoumemuncunun)oxcu)-N-(3,5-oubpomnupazun-2-un)-2-(2,6-

oughmopghenun)ayemumuoamuo

B'\(”\N NH

Br oTBS F

K nepeMeLInBaeMOMY pacTBopy 2-((TpeT-Oy THIIAUMETHIICHITHI ) OKCH)-2-(2,6-
mudropdenmn)anerorutpuna (2,0 r, 7,06 mmonp) B Oe3BonHOM 1,2-nuxnopatane (10 mir) (5
00BeM) MPU KOMH. TEMII. MPUOABIISIH 3,5-

nudpomnupasuH-2-amuH (2,73 r, 10,59 mmonb) (1,5 3kxB.) u xnopuzn onosa (IV) (1,264
i, 10,59 mmonb) (1,5 skB.). Ilomydyennyro cycnensmro Harpesaiu mnpu 110°C B TeueHue
HouH(15 4). PeakunoHHyIO CMeCh OXJIaXKaaiu 10 KOMH. TeMrl. Ero pa30asisiin AuxiopMeTaHoM
( 20 mun), mopmenauuBaian 1 N NaOH no pH 10. Ero skcrparuposanu quxiopmeranom (50 ).
Crnoti puxnopmerana cymmid Hax NapSOs, oTQUIBTPOBAIM U KOHIEHTPHPOBAIH 6 BAKYYME.
Ocrarok ounmanu ¢ nomombio Biotage Isolera (¢ xonoHkoil ¢ cunmkarenem 120 r), smoupys
cmecrio 0-30% EtOAc/rekcaHa, ¢ MOJiydeHHEM MPOAYKTa B BUJAE CBETJIO-KEJITOrO TBEPIOTO
BemmecTsa (2,681 1, 70%). XKX-MC paccuurannbii ans CisHy;BryFoN4OSi (M+H)': m/z=534.9;
HaWneHHbI: 534.9.

Cmaous 3: 6,8-0ubpom-2-(((mpem-oymunoumemuacunui)oxcu)(2, 6-
oughmopgpenun)memun)-[ 1,2,4mpuazonof 1,5-alnupazun

Br N OTBS
\[/’\N | >

N;\H-‘\‘-N
F

Br

K nepeMenInBaeMOMY pacTBoOpy 2-((Tper-OyTHnmumeTuncuii)okcH )-N-(3,5-
nudpomnupasuH-2-un)-2-(2,6-nudproppenmn)anerumunamuna (1,0 r, 1,831 wmmomb) B
rekcadropusonponanone (18 m) (HFIPA, 18 oOvemM) mnpu KOMH. TeMmr. NPUOABIISIIH
(6uc(tpudropauerokcu)uon)oenson (1,623 r, 3,66 mmoinb) (2 3kB.) u TpusTWiIamuH (1,023 i,
7,32 MMoOIIb) (4 3KB.). PEakIIMOHHYIO CMECh IMePEMELINBAIIH ITPH KOMH. TEMII. B TE€YEHHE 2 YaCOB.
Peakunonnyro cmech noracuiu HachieHHbIM BOHBIM NaHCO3 (20 mu). Ero skcrparuposanu
nuxjopmeranom (50 wmur). Crnoit auxjopmerana cymmid Hajg NaSOs, OTGUIBTPOBATU U
KOHLIEHTPUPOBAIU 6 eakyyme. OcraTok ouuinaiu ¢ rnomompio Biotage Isolera (¢ koioHKOM
cunukarenem 120 r), amoupys cmecbto 0-20% EtOAc/rekcana, ¢ mosy4eHHEM MPOAYKTa B BUME
BsI3KOTO cBetryio-xkenroro macia (0,98 r, 95%). XKX-MC paccunrannsiii ais CigHo BroFoN4OSi
(M+H)" : m/z=533,0; naiinennbrii 532,8.

Cmaous 4: 6-opom-2-(((mpem-oymunoumemuncunun)oxcu)(2,6-ougpmopgherun)memun)-

N, N-6uc(4-memorcubensun)-[1,2,4mpuazonof 1,5-ajnupasun-8-amun
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K nepemermmBaemomy pactBopy 6,8-nu0pom-2-(((Tper-OyTHinauMeTuiIcuiInI)okcu )(2,6-
nudropdenmn)mernn)-[1,2,4]rpuazono| 1,5-a]nupasuna (0,98 r, 1,741 mmonb) B 2-mponaHone
(10 M) mpu xkoMmH. Temrr. npudassn 6uc(4-merokcndensmn)amut (0,594 1, 2,264 mmons) u N,
N-nuuzonpommmtunamu (0,613 mi, 3,48 MMonb). Peakiimonnyto cmech Harpesanu npu 80°C B
Te4eHHe 2 YacoB. PEakIMOHHYI0 CMeCh OXJIAXKOANIU IO KOMH. TeMIl. U KOHLEHTPUPOBAIH &
saxyyme. OCTaTOK OuMIaM ¢ MOMOIIBIO Biotage Isolera (¢ xonoHkoit ¢ cunukareiaem 120 r),
samoupysi cmecbio 0-30% EtOAc/rekcana, ¢ mojy4eHUeM MPOAyKTa B BUAE O€JIOro MeHHCTOro
tBeproro BemectBa (1,190 1, 96%). XKX-MC paccuntannbii ans CssHzoBrFoNsOsSi:
m/z=710,2, Haiinennsi 710,3.

Cmaous 5: 3-(8-(buc(4-memoxcubensun)amuno)-2-(((mpem-
oymunoumemuncunun)oxcu)(2, 6-ougpmopghenun)memun)-[ 1,2, 4 Jmpuazonof 1,5-aJnupazun-6-un)-

2-¢pmopbenzonumpun

_N_ OTBS
Né?/[;:lRF;\N 3 F

NPMB, F

K nepememuBaemomy pactBopy 6-Opom-2-(((TpeT-OyTHIIUMETUICHIIIII)OKCH )(2,6-
mudroppenmn)mernn)-N,  N-Ouc(4-merokcudensun)-[ 1,2,4]rpuasono[1,5-a]nupasus-8-amuna
(1,37 r, 1,93 wmmomb) B 1,4-nuokcane/H20 (4 : 1, 13 wmn) npubasnsim (3-umaHo-2-
dropdpermnn)ooponopyro kucnory (0,413 r, 2,5 mMmomb), xyop(2-muuukiorekcundochuHo-
2' 4" 6'-rpunzonponui-1,1'-6udpennn)[2-(2"-amuno- 1, 1'-6udennn) jnamnanui(Ill) (78 wmr, 0,1
mmosb) (XPhos Pd G2) u kapOonar natpus (0,613 wmr, 5,78 MMOnb) NpuU KOMH. TEMIL.
Peaximonnyto cmech Harpesanu npu 90°C B TedueHue 2 4acoB. PeaklIMOHHYI0 CMeCh OXJIaXKAalu
0 KOMH. TE€MII., SKCTPArHpPOBAIN JUXJOPMETAHOM M KOHLEHTPUPOBAIH 6 6akyyme. OCTaTok
ounmam ¢ nomoiunsio Biotage Isolera, smoupys cmecbio 0-30% EtOAc/rekcana, ¢ mojgy4eHnem
NpoxyKTa B BHAE MeHUcCToro teepporo Bemecta (1,3 r, 90%). XKXX-MC paccuntaHHbIA A
C41H4oF3NgO3Si: m/z=751,3, naiinennsbiii 751,2.

Cmaous 6: 3-(8-(0uc(4-memorcubenszun)amuno)-5-o6pom-2-(((mpem-
oymunoumemuncunun)oxcu)(2, 6-ougpmopghenun)memun)-[ 1,2, 4 Jmpuazonof 1,5-aJnupazun-6-un)-

2-¢pmopbenzonumpun

Br
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K pacTBoOpy 3-(8-(ouc(4-meroxcuden3mn)amuHo)-2-(((Tpert-
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OyTunaumermicun)okcn )(2,6-nudroppenmn)mernn)-[ 1,2,4]tpuazono| 1,5-a]nupasus-6-um)-2-
¢ropbensonurpmna (690 wmr, 0,92 mmomb) B 5 M auxjiopmMerana mnpubOaBsud -
opomnupponuann-2,5-nuoH (180 mr, 1,0 mMMmonb) mpu KOMH. Temil. PeaknmMOHHYI0 CMecCh
nepeMelInBaId B TeUeHHe HOUU Tepes TeM, kak ee ountnanu Biotage Isolera, smoupyst 0-30%
EtOAc/rekcana, ¢ mosy4eHreM MPOAYKTa C MOJy4YeHHEeM NMEeHHCTOro teepaoro semectsa (700
mr, 92%). XKX-MC paccuutannbiii 1is C4q1Hy BrFsNgO3Si: m/z=829,2, naiinennsiii 829,3.

Cmaous 7: 3-(8-amuno-2-((2,6-oupmopghenun) (cuopoxcu)memun)-5-(2,6-
oumemunnupuoun-4-un)-[ 1,2,4 [mpuazonof 1,5-alnupasun-6-un)-2-gpmopbenzonumpun

Cwmech 3-(8-(6uc(4-meTokcubeH3mn)aMuHo)-5-6pom-2-(((Tper-
Oyrunaumermicun)okcn )(2,6-nudroppenmn)merni)-[ 1,2,4]tpuazono[ 1,5-a]nupasun-6-mm)-2-
¢dropbenzonutpuna (350 mr, 0,42 mmonb), (2,6-auMeTHIUPUANH-4-UIT)OOPOHOBOH KHUCIIOTHI
(96 wr, 0,63 wmonb), kapbonata Hatpus (134 wmr, 1,26 wmmomp) u xyop(2-
murmkiorekcmipocuno-2',4',6'-rpunzonpommi-1,1'-Oudenmn)|[2-(2'-amuno-1,1'-
oudennn)nammagusa(Il) (16 mr, 0,02 mmonp) B 4:1 nuokcane/Boae (5 MI1) MepeMEIIUBAIH MIPH
90°C B TeueHue 75 MuH. PeakimoHHYIO CMecCh pPa30aBIIsIM NUXJIOPMETAHOM W BOIOU U
OpraHU4eCKHUI PACTBOPUTEND YAASIN 6 6AKYYyMe, HEOUNIIEHHbIN NPOAYKT pacTBopsau B 10 M
TOVY u nepememinbanu npu 80°C B Teuenue 1 yaca. Ilocie Toro, kak TOY ynansanu 6 eaxyyme,
HEOUMIICHHbI  MPOAYKT  MOAINENaYMBAIA  PAaCTBOPOM  TUApPOKapOOHaTa  HaTpus U
SKCTparupoBainu auxyopmeraHoM. Coll AUXJIOpPMETaHa KOHLIEHTPUPOBAIU 6 6aKyyMe, |
ounmanu Biotage Isolera ¢ momyueHueMm »xenaemMoro NpoaykTa B BHAE PALIEMHYECKOH CMECH
(140 mr, 66%). 3aTreM NPOAYKT pasfensiau C NOMOWbI xupanbHoi BIXXX, wucmonbsys
xupanbHyto kojoHKy (Phenomenex Lux 5 mkm Cellulose-4, 21,2x250 mMm) u cucremy
pactBopureneit 75% EtOH B cmecu rexcanos (20 mu/mun). I1uk 2 BbIIENsIN U AOMOJHUTEIBHO
ounmmaiu npenapatuBHoii JKX/MC (pH=2, aueronutpmi/Bona ¢ TDY) ¢ mnonydeHuem
’enaeMoro npoaykra B Buzae comu T®Y. XKX-MC paccunrannbiii aas CogHoFsN,O (M+H)™:
m/z=502,2; HatineHHbIi1 502,2.

Hpumep 127. 3-(8-amuuo-5-(1-(MeTHA-d3)-6-0KC0-1,6-TUrHApONUpPHAA3ZHH-3-11)-2-

(mupuanH-2-namerui)-[1,2,4]rpuazoso[1,5-ajnupazuH-6-u1)0eH30HUTPHUI
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Cmaous 1: 6-0pom-2-(memun-d3)nupuoasun-3(2H)-on
0O
.CD
[N
=N

Br
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K pactBopy 6-Opommnmpunasun-3(2H)-ona (1,1 r, 6,3 mmomp) B 9 mn JIM®PA,
noamerana-d3 (1,0 r, 6,91 mmonb) u kapOonarta kamus (1,3 1, 9,4 MMounp) npuOaBIAIN TIPH
KOMH. TEMII. U TepeMeLINBaIu B TeueHHe HouH. llojydeHHy: cMech MOracuid pacTBOPOM
XJIOpUAAa aMMOHHMS M 3KCTPArupoBaIM JUXJIOPMETAHOM, TOCJIE KOHLEHTPUPOBAHUS 6 6AKYYME,
HEOUHIIeHHBIN MpoaykKT ouninanu Biotage Isolera ¢ monyuennem sxenaemoro npoaykra (0,96 r,
80%) B Buze 6enoro Teepaoro Bemectsa. XKX-MC paccunrannsiii 1y1st C s Hz D 3 BrN, O (M+H
)t m/z=192,0; Haitnenusii 192,1.

Cmaous 2: 2-(memun-d3)-6-(4,4,5,5-mempamemun-1,3,2-0ouoxcaboponan-2-
un)nupuoasun-3(2H)-on
O
.CD
o N
=N
- B Y
0 0

K cmecu 6-Opom-2-(mermn-d3)mupunasun-3(2H)-ona (300 mr, 1,56 mmonb), aumerara
kamust (460 mr, 4,69 mmonb) u 4,4,4'4',5,5,5',5'"-okramermn-2,2'-6u(1,3,2-nuokcaboponana) (440
mr, 1,7 mmonb) B nuokcane (5 mur) npubasisumu terpakuc(tpudpenmnpochun)nammannii(0) (90
mr, 0,08 MMOJIb) IPH KOMH. TEMIL., MTOJIyYEeHHYIO cMech nepemernnBany npu 100°C B TeueHue
HO4M. PeakliMOHHYI0 CMeCh 3aTeM MOracwiid PacTBOPOM XJIOPHIA aMMOHHMS U 3KCTPAarHpOBaJIH
IUXJOPMETAHOM, IIOCJ€ KOHLEHTPHUPOBAHMS 6 6aKYyMe, HEOUMIIEHHBbIH MPOAYKT OYHINAIN
Biotage Isoler,u sxemaempiii nponykt (0,17 r, 46%) nonydanun B BHAe Oeloro TBEpAOro
Bemecta. JKX-MC paccumtannbii g Cy1HijsD;BN>O3z (M+H)': m/z=240,2; HailineHHbIH
240,2.

Cmaous 3: 3-(8-amuno-5-(1-(memun-d3)-6-oxco-1,6-oucuoponupuoasun-3-uin)-2-
(nupuoun-2-unmemun)-[ 1,2,4mpuazonof 1,5-alnupazun-6-un)benzonumpun

K cmecu 3-(8-amuno-5-0pom-2-(nupunun-2-unmerun)-[ 1,2,4]tpuazono[ 1,5-a]nupasus-6
-mn)oenzonutpuna (Ipumep 27, Ctanus 7; 20 mr, 0,05 mmonb), 2-(metun-d3)-6-(4,4,5,5-reTpam
etmi-1,3,2-nuokcadboponan-2-un)nupunasud-3(2H)-ona (24 wmr, 0,1 Mmonb) u kapOoHaTa HATPU
s (20 mr, 0,2 mmorb) B quokcane/Bone (4:1, 1,5 mur) nmpuGassinn xiaop(2-gunukiorekcuindochu
HO-2',4',6'-rprmzonponmi-1,1'-6udennn)[ 2-(2"-amuno- 1, 1'-0ndenmnn) |namnagusa(1l) (4 mr, 0,005
mmodib) (XPhos Pd G2) . [Tonyuennyro cmech Harpesanu npu 90 °C B reuenne 1 gaca. Cmech ko
HIEHTpUpoBau 1 ouninamu npenapatusHoil JKXMC (pH 2, aneronutpui/sona ¢ T®VY) ¢ mony4
eHueM xejaemoro npoaykra B Buge conu TOY. XKKX-MC paccuurtannsiil 1t Co3HisDsNgO (M+
H)": m/z=439,2; naiinennbrii 439,2.

IIpumep 128. 3-(8-amuHO-2-((6-MeTOKCHIIHPHANH-2-UI)MeTHI)-5-(1-MeTHI-6-0KCO-

1,6-auruaponupuaasud-3-uma)-[1,2,4]| rpuazosno[1,5-ajnupa3zun-6-un)0eH30HUTPUI
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Cmaous 1: 6-6pom-N, N-6uc(4-memoxcubensun)-2-((6-memoxcunupuoun-2-un)memu)-
[1,2,4]mpuazonof1,5-alnupasun-8-amun
NI
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B cocyn, 3arpykeHHbIH 2-(6-METOKCUITUPUANH-2-MIT)YKCYCHON kucnoroit (47 mr, 0,28
mmonb), HATU (133 wr, 0,35 mMmonb) B puxyopmerane 2 i, npubasisim 1,2-nuaMuHO-3-
(6uc(4-meTokcubeH3 M )aMIHO)-5-OpommupasuH- 1 -ust 2.4,6-TpuMeTUNnOEH30JICY Tb(POHAT
(mpumep 99, crapmsa 2, 150 wmr, 0,23 mmonp) ¢ mocienyromuMm npudasnerneM N-3Tui-N-
uzonpomnwinponad-2-amuaa (90 wmr, 0,7 mmonb). Ilocne nepememmBanus TpPU KOMHATHOH
TeMIepaType B TeUeHHE 6 YacoB, PEAKLHOHHYIO CMeCh pa30aBIsUIN AMXJIOPMETAHOM M BOJIOM.
Opraaudeckuii CIOW MPOMBIBAJIM COJEBBIM pacTBOPOM, cymmin Haj NaSOs, ¢unprpoBanu u
KOHLIeHTpUpoBanu. HeoumnmmeHHoe BelecTBO ouuInain Qumu-xpomarorpapueii (3moupys
rpaaueHToM 0-10% sTunanerara B AMXJIOPMETaHe) € IMOJNydeHHEM skenaemoro mpoaykra (100
mr, 75%). KX-MC paccuntannbii qis CogHasBrNeO, (M+H)': m/z=575,1, 577,1; HaiineHHbIi
575,1, 577,1.

Cmaous 2: 3-(8-(6uc(4-memoxcubenszun)amuno)-2-((6-memoxcunupuoun-2-un)memu)-

[1,2,4]mpuazonof 1,5-a]nupazun-6-un)oensonumpun

7N D\
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K pactBopy 6-0pom-N, N-6uc(4-merokcnden3n)-2-((6-MeTOKCUTTUPUANH-2-UT)METHI)-|
1,2,4]tpuazono[ 1,5-aJnupasun-8-amuna (75 mr, 0,13 mmonb) u (3-unanodenmn)60pOHOBOM KUC
JoteI (29 mr, 0,2 mmonb) B 2 M 1,4-nuokcana/H,O=4:1 npubasnsiiu kapOoHat Hatpust (42 mr, 0
,4 Mmorb) u xaop(2-gunuknorekcundochuno-2',4',6'-tpunzonponui-1,1'-6upennn)[2-(2'-amun
o-1,1"-6udennn) nammanuii(Il) (3 mr, 0,004 mmone) (XPhos Pd G2) . PeakiinoHHyio cmech Harpe
Baiu 10 90°C u mepememnnBaiu B TeueHue | yaca mepesn TeM, Kak pa30aBisuid TUXJIOPMETAHOM
u Bood. OpraHuyYecKHii CJIOM MPOMBIBAIH COJIEBBIM PacTBOpPOM, cymmmiu Hax Na SOy, GumbTpo
BaJIM U KOHLIeHTpupoBau. HeounineHHoe BemecTBo ouninain (mi-xpomatorpadueii (monpy

st rpanuenToM 0-10% sTunanerara B IUXJIOpMETaHe) C TOJyYeHHeM kejlaeMoro nponaykra (60 m



218

r, 77%). XKXX-MC paccuurannbii 1 C3sH3N703 (M+H)": m/z=598,2; HalineHnbii 598,2.
Cmaous 3: 3-(8-amuno-5-(1-(memun-d3)-6-oxco-1,6-oucuoponupuoazun-3-un)-2-

(nupuoun-2-unmemun)-[ 1,2,4mpuazonof 1,5-afnupazun-6-un)benzonumpun
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NH;
PactBop 3-(8-(6uc(4-meTokcrbOeH3MIT)aMIHO)- 2-(( 6-METOKCUITUP U H-2- UJT)METHLT )-

[1,2,4]tpuazono[ 1,5-aJnupasun-6-un)oensonurpuna (60 mr, 0,1 mmons) B 4 mn TOY Harpeaiu
1o 80°C u nepemernBanu B TedeHne 20 MuH. PeakiMOHHYIO0 CMeCh 3aTeéM KOHLIEHTPUPOBAIHU B
6aKyyMe, TOAINENAYMBAIA  PACTBOPOM THIAPOKApOOHATAa HATPUS M SKCTPArupoOBaIIU
nuxjaopmeraHoM. OpraHuuecKWd CJIOH KOHLEHTPUPYETCS C TMOJYYEHHEM HEOUHIIEHHOTO
NPOAYKTA AJIs CIEAYIOIIEH CTaIuH.

K pactBopy yka3aHHOro BbII€ MPOAYTa B 3 MJ JQUXJOpPMeTaHa mpuOasmsan 1-
OpommnupponuauH-2,5-muon (23 wmr, 0,13 MMonb) mMpu KOMH. TEMII., U PEAKLHOHHYIO CMECh
nepeMeIIuBaId B TEUEHHE B TEUEHHE HOYM Tepel TeM, KaK KOHLEHTPHPOBAIH 6 6aKyyMe.
HeounimeHHslii TpOAYKT 3aTeM MCIIONB30BAIN Ha CIEAYIOIIEH CTaJuy HENOCPEICTBEHHO Oe3
KaKOH-TM00 TOTIOTHUTENBHON OYUCTKH.

K pacTBOpy yKka3aHHOTrO BbIlLIE HEOUUIIIEHHOTO MPOAYKTa B nuokcane/Bone (4:1, 2,0 mim)
npubassu  2-metuin-6-(4,4,5,5-terpamern-1,3,2- nnokcaboponas-2-wn)nupunasus-3(2H)-on
(35 wr, 1,5 mmonb), kapbonat Hatpust (30 mr, 0,3 MMOIb) XJIOP(2-AULUKIOreKCHIPOCHUHO-
2'4' 6'-rpunzonponui-1,1'-6udpennn)[2-(2"-amuno- 1, 1'-6udennn) |namnagui(Ill) (4 wmr, 0,005
mMmoJib) (XPhos Pd G2) . ITonydennyro cmech HarpeBanu mpu 90°C B Teyenue 1 4 mepen Tem,
KaK pa30aBisUTH AlleTOHUTPHJIOM M METaHOJOM M oummianu npenapatusHor XKXMC (pH 2,
aneronutpuii/sona ¢ T®Y) ¢ monydeHuem kenaeMoro npoaykra B Bume conu TOY. KX-MC
paccunTansblil 1st Co4HyoNoO, (M+H)*: m/z=466,2; naiinenHslii: 466,2.

IIpumep A. Ananus nukandeckoro AM® GS peuentopa ageHosnHa A2A

Crabunpao Tpancouuuposanneie kietkn HEK-293, skcnpeccupyrommue uenoBedecKuit
aneHo3uHOBbIN penentop A2A (Perkin Elmer), nognepskusaroT B KyneTypanbHoi cpene MEM c
10% FBS u 400 pr/mn rererunus (Life Technologies). 3a 18-24 yaca 1o aHanm3a reHETHIMH
yranstoT u3 Kynbtypbl. Habop cisbio cAMP-GS Dynamic, ucnonssyromuii TexHojioruto FRET
(pyopecueHTHBIH Pe30HAHCHBII MEPEHOC SHEPTHH), UCIIONB3YIOT JJIsI H3MEPEHHs HAKOTUICHHSI
HAM® B knerkax. CoequHEHHS IO HACTOSIIEMY H300PETeHHIO B MOAXOAINEH KOHLIEHTPALUH
cmemnBIOT ¢ 10000 KJI€TOK/YHKY B 96-TYHOUHBIX O€NbIX IUIAHIIETaX C MOJOBUHHBIM 00BEMOM
ayHok (Perkin Elmer) B Teuenue 30 MUH mpu KOMH. TEMII., OCTOPOKHO BCTPSIXHBasi. ATOHHUCT
CGS21680 (R&D Technologies) mpu 4 HM npuOaBSIIOT B KaXIyKO JYHKY Ha 60 MHUH mpH

KOMHATHOW TeMIlepaType, OCTOPOKHO BCTpsixuBasi. PeareHTol [uist 0OHApY KeHus, Me4eHHbINH d2
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UAM® (akuenTop) u kKpuntar aHTH-UAM® (noHOpP) NPUOABISAIOT B KAKAYIO JYHKY B TE€UECHUE
60 MHH IIpU OCTOPOKHOM BCTPSIXMBAHUU IPU KOMHATHOM Temneparype. l1nanimers! CHUThIBArOT
Ha Pherastar (BMG Labtech), paccuutbiBatoT cooTHoieHue ¢(ayopecuenuuun 665/620 u
omnpenenenue ECsy BBIMONHAIOT MyTeM noadopa KPUBOH MPOLIEHTa KOHTPOJIS IO CPABHEHHIO C
norapu)mMoM KOHIIEHTPALHN COeANHEeHUs ¢ ucnoip3oBannem GraphPad Prism.

IIpumep B. Anamu3 nukanveckoro AM® GS peuentopa azeHosuHa A2B

CrabunpHo Tpancuuupoannsie kietkun HEK-293, skcnpeccupyromime uenoBedecKuit
aneno3uHoBbIl perentop A2B (Perkin Elmer), monnep xuBanu B KynbTypanbHoit cpene MEM c
10% FBS u 100 pr/mn rernerunun (Life Technologies). 3a 18-24 yaca 1o aHamu3a reHETHLIMH
ynansi u3 KyJaeTypel. Habop cisbio cAMP-GS Dynamic, ucnonbsyrouiuii TexHojioruto FRET
(pyopecueHTHBIH pe30HAHCHBIH MEPEHOC SHEPTUH ), UCTIOIB30BAJH Il U3MEPEHUs] HAKOTUICHUSI
HAM® B knerkax. CoOeqUHEHUS] IO HACTOSIIEMY H300PETeHHIO B MOAXOINEH KOHLIEHTPALUH
cmemnBaroT ¢ 10000 KIETOK/MyHKY B 96-TyHOYHBIX OEJNbIX IUIAHIIETaX C MOJIOBHHHBIM 00BEMOM
ayHok (Perkin Elmer) B Tedenne 30 MUH nipy KOMHATHON TEMIIEPAType, OCTOPOIKHO BCTPSIXUBASI.
Aronuct NECA (R&D Technologies) npu 12 HM npubapnsiii B K&KAYIO JyHKY Ha 60 MUH 1pH
KOMHATHOU TeMIiepaType, OCTOPOXKHO BCTpsixuBasi. PeareHTol [uisi OOHApY KeHUs, MeUeHHbINH d2
HAM® (akuenTop) u Kpunrat aHTU-UAM® (moHOp) MPUOABISUIN B KAXAYIO JIYHKY B TE€UECHUE
60 MHH NPH OCTOPO’KHOM BCTPSIXUBAHUU IPU KOMH. TeMmi. IInanmers!r cunteiBanu Ha Pherastar
(BMG Labtech), paccuutsBanu cootHomenue duyopecuennnu 665/620 u onpenenenue ECsg
BBINOJIHSUIM MyT€M MOA0Opa KPHUBOH IMPOLIEHTAa KOHTPOJNS IO CPAaBHEHHIO C Jorapudmom
KOHLIEHTpaLuK coequHeHus ¢ ucnonb3oanneMm GraphPad Prism. Jlanasie ECsy nist mpumepos,
NIOJIy4€HHBIE 3TUM METONOM, IpuBezeHb! B Tabmuue 1.

IIpumep C. Anaans A2A Tag-lite® HTRF

AHanu3pl IPOBOAMUIN B YEPHBIX 384-7TyHOUHBIX MOJUCTUPOJIBHBIX IJIAHIIETaX ¢ HU3KUM
obbemoM (Greiner 784076-25) B koneuHoM oObeme 10 mxi1. TecTupyemble coeMHEHHs BHAYaIe
nocnenosateibHo pasdasmsuii B JIMCO u npubaBimsyin 100 H3I B JIYHKH IUIAHIIETA [0
npubaBIeHHs IPYruX KOMIOHEHTOB peakiuu. Koneunast konuentpauus JAMCO cocrasisiia 1%.
Knerku, medennle Tag-lite® amenosunom A2A (CisBio C1TT1A2A) pasbasisuiu 1:5 B Oydepe
Tag-lite (CisBio LABMED) u uentpudyruposamu 1200 r B Teuenue S5 mmHyT. Ocamok
pecycnenaupoBaiu B o0beme 10,4 X HawambHOTO 00bEMa KJIETOUHOH cycriensuu B Oydepe Tag-
lite 1 mpubaBysu GIyopecUeHTHBIN JUraH aHTarOHUCTa aleHO3MHOBOrO perenitopa A2A Red
(CisBio LOOSS8RED) B xoneunoii koHuenrpauuu 12,5 HM. 10 MKJI cMecH KJIETOK M JINTaHOA
NpUOABISIIA B AaHATUTUYECKNE JIYHKH U HHKYOHPOBAJIH MPU KOMHATHOH TEMITEpaType B TCUSHHE
45 wmmHyT mepen cuuthiBaHueM Ha rutaHmer-punepe PHERAstar FS (BMG Labtech) ¢
ontuueckuM  moxaynem HTRF  337/620/665. PaccuuThiBaiu  TPOLEHT  CBSA3BIBAHHS
bayopecuenTHoro juranaa; rae 100 HM korTponbHOTO antaronucta A2A ZM 241385 (Tocris
1036) 3amemaer surarn Ha 100%, a 1% AMCO umeer 3amernenne 0%. Jlanabie % CBSI3bIBAHHS
O CPaBHEHUIO C JIOrapuMOM KOHLEHTPAIMd WHTUOMTOpAa COOTBETCTBOBAIH MOJEIH
KOHKYPEHTHOTO CBs3bIBaHUs ¢ ogHuM caiitoM (GraphPad Prism, Bepcus 7.02), rne koHCTaHTa

murana=12,5 sM u qurann Kd=1,85 vM. [lansbsie K; mid nmpumepoB, MOnyueHHBIE 3TUM
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MeTozIOM, npuBeneHs! B Tabmume 1.

IIpumep D. Ananus cBsizbiBaHus Ha puiabTpax A2B

AHanu3bl POBOJAAT B MOJMIIPONIJIEHOBBIX IUIaHIIeTax ¢ rayookumu nynkamu (Greiner
786201) B xoHeuHOM oObeme 550 Mk, TecTupyemble coequHEHNsI CHavala CepUHHO pa3BOIAT B
JAMCO, 3areM B JyHKM IUIaHIIETa NpUOABISIIOT 5,5 MK mepen mnpuOaBiIeHUEM IPyrux
KoMroHeHTOB peakuuu. Koneunas koHuentpauuss JMCO cocraBiser 3%. Knerounsle
memOpanbsl HEK293, cBepxskcnpeccupyroomue 4egoBedecKuil aJeHO3HMHOBBIN perentop A2B
(Perkin Elmer ES-113-M400UA), paszbasnstot no 40 pur/mn B 50 MM HEPES pH 7,0, 5 MM
MgCl,, 1 MM DATK (amanuruyeckmii Oydep). [3H] 8-umknonenTwi-1,3-1unponuikcaHTHH
(Perkin Elmer NET974001MC) pa3Bonsat B ananutudeckoMm oOydepe+22% JAMCO no 24,2 M, a
3aTeM JOTOJIHUTENBHO pa30aBisatoT 10 1 HM npubasieHneM k pa3OaBieHHbIM MeMOpaHam. 545
WI cMecu MeMOpaHbl M JIMTaHAa NPUOABISIIOT B AHAJIUTHYECKHME JIYHKH M WHKYOHUPYIOT Ha
melkepe NpU KOMHATHOW Temreparype B TedeHHe | daca. 3areM MeMOpaHHYH CMeCh
buneTpyroT uepe3 ¢unbTpoBanbHbil aHmer UniFilter GF/C (Perkin Elmer 6005174),
npeasaputensHo npormutanHbiii SO0 MM HEPES pH 6,5, 5 MM MgCl, 1 MM D/1TK 0,5% BSA, a
3ateM mpombiBatloT S5 M jensaeiM S0 MM HEPES pH 6,5, 5 MM MgCl,, 1 MM 3TK 0,2%
BSA. 50 pn xokreitna MicroScint™ (Perkin Elmer 6013621) npu0aBisifoT, ¥ IUIAHIIETHI
cunteiBatoT Ha Topcount NXT FS (Perkin Elmer). PaccuutsiBaroT mponesTt cBs3biBanus [3H]
muradna, rae 1000 ’M kontponss LUF 5834 (Tocris 4603) 3amemaer nurana Ha 100%, a 3%
JIMCO wumeer 3amemenue 0%. JlanHble % CBSA3BIBAHMA IO CPABHEHHUIO C Jorapugmom
KOHIIEHTPALMK WHTUOMTOpPAa COOTBETCTBYIOT MOJENM KOHKYPEHTHOIO CBSI3bIBAHUS C OIHHUM
caiirom (GraphPad Prism, Bepcus 7.02), rae koncranra nuranaa=2 HM u surang Kd=13 sM.

IIpumep E. Ananus cesizpiBanus Al u A3 SPA

O06a ananmu3a mpoBOAST B 384-1yHOUYHBIX OEJbIX MOJUCTHPOSBHBIX IiaHmerax (Greiner
781075) B xoHeuHOM oObeme 50 mxi. MHruburops! cnepsa cepuiino passonsat B JIMCO u 100
HJI TpuOaBJIAIOT B JIYHKU TUIAHIIETAa mepen MpuOaBieHHeM APYTHX KOMIIOHEHTOB PEaKLUH.
Koneunas xonuentpauus IMCO cocrasnsier 2%.

I'panynsl SPA u3 cuiukata WUTTPUS, TOKPBITHIE AITJIIOTHHUHOM POCTKOB MIICHHULIBI
(Perkin Elmer RPNQO0023), u xnerounsie memOpanbi CHO-K1, cBepxakcnpeccupyroiime
Kbl perenTop afgeoHuHa denoBeka, nHKyoupyrot B 50 MM HEPES pH 7,0, S MM MgCl,, 1
MM DJITK (ananuruueckuit Gydep) Ha poropHOi Mmemanke 2 vaca mpu 4 °C. I'panynsl
OCaXIaroT HeHTpudyruposanueM npu 6000 g B TeueHHe OAHON MHUHYTHI, a 3aTEM OTOPaCHIBAIOT
CYIIEpPHATAHT C HECBSI3aHHOH MeMOpaHO#. I'paHysbl MOBTOPHO CYCIEHAMPYIOT O HCXOIHOTO
odopema B aHanmuTudeckoM Oydepe. Kaxapii pagwonurann passomsar B Oydepe ans
anamu3a+22% JIMCO B 12,2X kKOHEYHOW KOHLEHTPALMH, a 3aTeM IMPHOABISIOT K CYCHEH3UH
rpanysn SPA. 50 pn peakunonHoi cmecu SPA-rpaHyn npuOaBisifOT B aHAIUTHYECKUE JIYHKU U
IUTAHIIETH! BCTPsIXUBAKOT pu 600 00./MHUH B TedeHne 1 4 mpu KOMHATHOH Temrepartype. 3arem
rpaHyJjiaM Jal0T OcecTh B TeueHue | yaca mepen cumrbiBaHueM Ha Topcount NXT FS (Perkin
Elmer). PaccunTpIBatOT MpOLIEHT CBSA3bIBAHUS PAJHOAKTHBHO MEUEHHOIO JINTAH/A, T1€ KOHTPOJIb

npu > 100X Ku 3amemaer surang Ha 100%, a 2% JAMCO umeer 3amemenue 0%. annvie %
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CBA3bIBAHUA IO CPABHCHUIO C J'IOl"apI/I(I)MOM KOHLCHTpaluun I/IHFI/I6I/ITOpa COOTBETCTBYIOT MOACIIN

KOHKYPEHTHOTO CBsI3bIBaHM ¢ oHUM caiitoM (GraphPad Prism, Bepcust 7.02). YcnoBus ananmsa

npencranieHsl B Tabmuie A Hibke.

Taonuna A.

KomnoHeHTBI aHAIH3A Al A3

SPA rpanynel B Oydepe | 3 Mr/mn 1,25 mr/mn

Hepes

Membpana 60 ur/mi 20 pr/mn
Perkin Elmer ES-010 Perkin Elemer ES-012

Panuonuranyg 1 uM [3H] DP-CPX 0,1 uaM [1251] MECA
(Perkin Elmer NET974) (Perkin Elmer NEX312)
Kp=1 1M Kp=0,8 aM

Kontponb 1 uM DPCPX 0,1 uM IB-MECA
(Tocris 0439) (Tocris 1066)

Hannbie Axa_Ki u nannbie Aog TAM® ECso npusenens! Hipke. CHMBOI «T» yKa3bIBaeT
Asa Ki mnmn Aog TAM® ECso < 10 M, «T1» ykaseiBaeT Aza Ki uimu Apg TAM® ECso > 10
HM, HO < 100 HM. «711» yka3biBaer Aza Ki umn Ay TAM® ECsp > 100 HM, HO < 1 MKM; 1

«TTT» ykasbBaeT Axa_ Ki unmn Asg TAM® ECsg 6onee uem 1 MkM.

Tabauua 1.
Hp. Ne AZA_KI AZB_CAMP_EC50
1 T Tt
2 T Tt
3 i Tt
4 T Tt
5 T Tit
6 Tt THit
7 il T
8 T Tt
9 T Tt
10 T il
11 t T
12 T Tt
13 Tt Tt
14 Tt THit
15 T T
16 T T
17 T il
18 T T
19 T Tt
20 T T
21 T Tit
22 T Tt
23 T T
24 T Tt
25 T Tt
26 T Tt
27 T T
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28

-
-

29

-

30

-
-

31

-
-

32

33

34

-

35

36

37

38

39

40

41

42

43

44

45

46

47

48

e |-

49

50

51

52

53

54

55

56

57

58

59

60

e |-

61

62

63

64

65

-

66

67

68

-

69

70

-

71

72

73

74

75

76

-

77
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78 ¥ ¥
79 ¥ ¥
80 ¥ ¥
81 ¥ ¥
82 ¥ ¥
83 ¥ ¥
84 ¥ ¥
85 T TT
86 ¥ ¥
87 T TT
88 T TT
89 T TT
90 T TTT
91 T TT
92 ¥ ¥
93 ¥ ¥
94 T TT
95 T TT
96 T TT
97 ¥ ¥
08 ¥ ¥
99 T TT
100 T TTT
101 i T
102 T T
103 T T
104 ¥ %
105 T T
106 i T
107 ¥ %
108 T T
109 T T
110 T TTT
111 ¥ ¥
112 ¥ ¥
113 ¥ =
114 ¥ =
115 i T
116 ¥ T
117 ¥ ¥
118 i T
119 T T
120 ¥ 1
121 ¥ H
122 ¥ 4
123 ¥ 4
124 ¥ ¥
125 ¥ %
126 ¥ 4
127 ¥ ¥
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(128 | 1 [ 11

PaznoobOpazubie Mogupukannn n300peTeHs], B JOTIOJIHEHHE K OMMMCAHHBIM 31€Ch, OyayT
O4YEeBHUIHBI KBATM(PUIIMPOBAHHBIM CIIELUAINCTAM B JAHHOW 00JaCTH U3 MPENbIAYLIEr0 OMHCAHUS.
Taxne Momudukanuu Takxke BXOAAT B 00beM mpuiaraemoil gopmynbsl m3obperenus. Kaxnas
CCBUIKA, BKJIIOYAsl BCE MATEHTHI, 3asiBKU HA MATEHThl U MyOJUKALMH, LIUTHPYEMbIE B HACTOSLIEH

3asBKE, NIOJTHOCTBIO BKJIFOYCHBI B HaCTOSIH.II/Iﬁ HAOKYMEHT IMOCPEACTBOM CCBIIIKHA.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenne Gopmyisl (I):
R<

R )

WK ero (papMaleBTHYECKH MpUeMIieMasi COJIb, TE:

R! BoiOpan u3 H, C;¢ amkuna, C,¢ ankenuna, C,¢ amkuamina, Cg rajoreHajKuia,
C(O)R", C(O)NR'RY, C(O)OR™, C(=NRHR", C(=NRHNR'RY, S(0).R"" u S(O),NR'R,
npudaeM Ci¢ ankmn, C,¢ ankenmn, Cpg ankuHun U Cig rajJOre€HaJKWiI U3 R! , KaKIbIi,
HeoOs3aTebHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENISIMU RIA;

kaxcneii R, R™, R u R nesaBucumo BeiGpan us H, C ¢ ankuna, Ci_g raOreHaIKIIA,
Cy6 ankenmna u Co g ankunmia, npuueMm Cig ankui, Cig ranoreHankui, Cog ankeHmt u Cog
AIKUHWI U3 Ral, Rbl, R u RY , KaKnbId, HeoOs3aTenbHO 3aMeltieHbl 1, 2, 3 win 4 He3aBUCHUMO
BbIOpPaHHBIMU 3aMECTUTENISIMHU R4

kaxnbii R® HesaBucumo BoiOpan u3 H, OH, CN, C,¢ ankwmna, Ci¢ ankokcu, Cig
rajjoreHankuja, Ci_¢ raoreHankokcu, C,¢ aaxkenuna u Cr_g aJKMHNIIA,

kaxbii R Hesasucumo BbiOpaH u3 OH, CN, ranorena, C;3 ankuna, C, 3 ankenmna, C,.
3 ankuamna, Ci3 ranorerankmna, Ci3 ankokcH, Ci.3 rajoreHaakokcH, aMuHO, Ci3 aJKMJIaMUHO
u 1u(Cy_3 aJIKUIT)aMUHO;

x3 npexacrasJsier coboit N wiu CR? :

R? BoiOpan u3 H, D, ramorena, OH, CN, NO,, C,¢ ankuna, C;¢ rajgorenankuia, C,g
ankenwna, C, ankunmna, Cig ankokcu, Cig ranoreHankokcu, 1uaHo-Ci; ankuiaa, HO-C; 3
ankwna, Cpj ankokcu-Cp3 ankwna, Css twkioankwna, amubo, Ci3 amkunmamuHo, au(Cis
ankwi)amuHo, Tuo, Ci 3 ankuntuo, Cy; ankuncynbdunamna, Ci.3 ankuicyishoHmIa, kKapdamuia,
Ci3 anxwnkapbammna, mu(Cis amkumn)kapOamuna, kapOokcu, Ci; ankunkapbonuna, Ci4
ankokcukapoonmna, C;s; ankuikapOonmnamuno, C;3  ankokcukapbonunmamuHo, Cj;
anKwikapOOHUJIOKCH,  amuHOkapOonmnokcwn, Ci3  ankuwnamuHokapOonmnokcy,  au(Cis
ankwi)amuHokapOonmnokcn, Ci;3  ankwicynbpoHMIAMUHO,  aMmuHOCYJbpoHMmIa, Cj;
ankwiamuHocyibonuna, nu(Cis ankmi)aMuHOCYJIbGOHMWIA, amMuHOCYJIb(oHWIaMuHO, Cj3
anKwiaMuHOCY Ib(poHuIaMuHo, u(C; 3 aJTKUIT)aMHHOCYIH(OHIIIAMHUHO, AMHHOKAPOOHUITAMUHO,
C1-3 ankunamuHokapOoHmnaMuHo 1 1u(C -3 aIKIi1)aMUHOKapOOHUIIAMHHO;

Cy1 BoIOpaH m3 Ce 10 apuna, Cs.jp uukioankuna, S5-10-unennoro rerepoapmia u 4-10-
yleHHoro rerepouukinoankuia, mnpuieM Ceio apuwi, Cs.p wuknoankuia, 5-10 uneHHBIN
rerepoapui U 4-10 4IeHHBIN reTepOLUKIOANKUI U3 Cy1 , KOKIbIi, HEoOs3aTeNbHO 3aMelleH 1,

2, 3,4, 5 unu 6, He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU R7;
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kaxapiii R’ He3aBrHCHMO BbIOpaH u3 D, ranorena, Ci¢ ankmna, Ci.¢ ranorenankmia, Cog
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs.jp nukimoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yieHHoro rerepouuknoankuna, Ce. 1o apun-Ci ankuna-, Cs o uuknoankmi-Cie ankuna-, (5-10
yjieHHOTo rerepoapmna)-Ci ¢ ankuna-, (4-10 unenHoro rerepouukioankuia)-Ci¢ ankmna-, CN,
NO,, ORY, SR¥, NHORY, C(O)R", C(O)NR*RY, C(O)NR*(ORY), C(O)ORY, OC(O)R",
OC(O)NR“RY, NR“RY, NR“NR“RY, NRYC(O)R", NRC(O)ORY, NRC(O)NR“RY,
C(E=NRRY,  CENOH)RY,  C(=NCN)RY,  C(=NR)NRRY,  NRYC(=NR*)NRRY,
NRC(=NOH)NR“RY,  NRYC(=NCN)NRRY, NR“C(=NR)R™, NR“S(O)NR“RY,
NRS(O)R”, NRS(0),R"’, NR*’S(0)(=NR*)R"’, NR’S(0),NR’RY, S(O)R"", S(O)NR'RY,
S(0),R", S(0),NRRY, OS(0)(=NR)R"’, OS(0),R", SFs5, P(O)R"R’, OP(O)(OR™)(OR"),
P(O)(ORh7)(ORi7) 51 BRj7Rk7, npudeM C¢ ankun, Cyp ¢ ankenun, Cy¢ ankuamn, Ce 1o apui, Cs g
nukioankui, 5-10 unenssiit rerepoapui, 4-10 unenssiii rerepounknoankus, Ce 1o apun-Cig
ankwi-, Cs o mmkmoankmn-Cig amkwn-, (5-10 unennbni rerepoapun)-Ci¢ ankwi- u (4-10
YJIEHHBIN reTepoukKiIoankmi)-C ¢ alKuiI- u3 R’ , KaxKIplil, HeoOs13aTeNbHO 3amelieH 1, 2, 3 unu
4 He3aBUCUMO BBIOPAaHHBIMHU 3aMECTUTEISIMU R4,

kaxapii R, RY, R u RY nesasucumo seiGpan w3 H, C¢ ankuna, Ci_g raIOreHaIKIIA,
Cy6 ankenmna, Co ¢ ankuamna, Ce 19 apuna, Cs_jo uuknoankuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankuia, Ce 19 apui-Cjg ankuna-, Cs.jp uuknoankui-Cjg ankuna-, (5-
10 unennoro rerepoapmna)-Ci¢ ankuna- u (4-10 unenHoro rereporukioankmia)-Cig ankuia-,
npudeM Ci¢ ankun, Cog ankenmn, Cog ankuamn, Ce 1o apui, Csjo Lukioankui, 5-10 uieHHbIN
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.1o apun-Cig ankumi-, Cs o nuknoankui-Cyg
ankwi-, (5-10 unennsiii rerepoapuin)-Ci¢ ankwi- u (4-10 uneHHbli rerepounkioankumn)-Ci g
AJKWI- U3 Ra7, Rb7, R u RY , KaKnblii, HeoOs3aTenbHO 3amerreH 1, 2, 3 uinu 4 He3aBHCHUMO
BbIOpPAHHBIMHU 3aMECTUTEIISIMU R4

nmm, mo6oit R u RY, MIPUCOEIMHEHHBIE K TOMY k€ aToMy N, BMecTe ¢ aToMOM N, K
KOTOPOMY OHHU MPHUCOEAUHEHBI, 00pa3yioT 4-10-4jeHHYH TeTepOLMKIOANKIIbHYIO TPYIIY,
npudeM 4-10-4ieHHast TeTepOLMKIIOANKUIbHAS TPyTa HeoOs3aTeNnbHO 3amMelneHa 1, 2, 3 wim 4,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4

kaxaeii RS HezaBuCHMO BoiOpan u3 H, OH, CN, C,¢ ankwmna, C¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenuna u Co_g aIKMHIIIA,

kaxnpii R u R HesaBucumo BoiOpan u3 H, Ci¢ ankmma, Ci¢ ankokcu, Cig
ranoreHankmna, Cig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cso mukiaoankumi-Cie anmkuna-, (5-10 unennoro rerepoapmna)-Ci ¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci ¢ ajaKuia-;

kaxnpii RY u R HesaBucumo BoiOpan u3 H, C;¢ amkmna, C;¢ ramorenankuna, Cyg
ankenuna, Coe ankuamna, Ce 1o apuna, Cs.jo uukioankuna, 5-10 unenHoro rerepoapuia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cie ankuna-, Cs.jo uuknoankun-Ci ankumna-, (5-10
yjieHHOTO rerepoapuia)-Ci.¢ amkumna- u (4-10 uneHHOro rereponukioankmia)-Ci ¢ ankuia-;

. pil . pk7
kaxabiii R 1 R* nesasucumo Buiopan u3 OH, Cankokcu u Ci. raloreHajJKOKCH;
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unu mobeie R u RY | n HCOEIUHEHHBIE K TO sxe atomy B, BMecTe ¢ atomMmoM B, k
2 2

KOTOPOMY OHH NPHCOEIUHEHBI, 00Pa3yIOT 5- MK G-UJIEHHYIO IeTepPOLHKIOANIKUIBHYIO TPYIILY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wim 4 3aMecTUTeNsIMU, He3aBUCHUMO BbiOpaHHBIMU U3 Cj ¢
ankuia u Cq_g TaJIOreHaJIKIIIA,

kaxnbii R’ He3aBuCHMO BoiOpan w3 OH, NO,, CN, ranorena, Ci¢ amkuna, C,g
ankenuna, C,¢ ankunmna, Ci¢ rajgoreHankuia, nmaHo-Cie ankuna, HO-C,¢ ankuma, Cig
ankokcu-Ci g ankuna, Css muknoankmna, Cig ankokcu, Ci¢ rajoreHankokcw, amuHO, Cig
ankunamuuo, mu(Ci¢ amkunm)ammuo, THO, C1¢ ankuntuo, Ci¢ ankuincyabpununa, Cig
ankwicynbdonmia, kapdamuia, Ci ¢ ankunkapoamunia, 1u(Ci ¢ ankun)kapdbamuia, kapookcu, Cy.
¢  ankunkapObonmnma, C;4  ankokcukap6onwna, Ci¢  ankunkapbonuwnammuo, Cig
ANIKOKCUKapOOHUIIAMHUHO, Cis6 ANKUIKapOOHUIIOKCH, AMUHOKapOOHHIIOKCH, Cis
ankmnamMuHokapOoHmnokeH, nu(Ci¢ ankun)amuHokapOoHMIOKCH, Ci¢ aIKMICYIb(QOHUIAMUHO,
amuHocynbponmna, Ci¢ ankunamuHocynbpoHmwia, Au(Cig  aKII)aMHHOCYJIB(MOHIIIA,
aMHHOCYJIb()OHIIIAMHUHO, Cis ANKMJIAMHHOCY JIb() OHHJIAMHUHO, m1(Ci6
AJIKWJ1)aMUHOCYIb(OHUIIAMUHO, aMuHOKapOoHunamuHo, Ci¢ anKuIaMUHOKApOOHUIAMHUHOU
11(C 1 aNKIIT1)aMHUHOKapOOHMIIAMHHO;

R? BbiOpaH u3 H, D, ranorena, C,¢ ankuna, Ci¢ ranorenankmna, C,¢ ankenuna, Cyg
ankununa, Ce o apuna, Cs.jp umxnoankwmna, 5-10 unenHoro rerepoapuiia, 4-10 uneHHOTO
rerepouukyoankuia, Ce 1o apun-Ci g ankuna-, Cs g uuknoankun-Ci¢ ankumna-, (5-10 uiaeHHOrO
rerepoapmna)-C;_¢ ankuia-, (4-10 unennoro rerepouukioankmia)-Cyg ankuia-, CN, NO,, ORaZ,
SR¥, NHOR™, C(0)R™, C(O)NR*’R¥, C(O)NR®*(OR™), C(O)OR*, OC(O)R™*, OC(O)NR**RY,
NR®R¥, NR®NR“R®, NR“C(O)R”™, NRC(O)OR¥, NR“C(O)NR“R®, C(=NR*)R",
C(=NOH)R™, C(=NCN)R, C(=NR“)NR“’R¥, NR“C(=NR“)NR“’R", NR“C(=NOH)NR*’R",
NR“C(=NCN)NR*’R¥, NR“C(=NR*)R™, NR“S(0)NR“R®, NR“S(O)R™, NR“S(0),R",
NRS(0)(=NR*>)R"™, NR“S(0);NR“R®, S(O)R™, S(O)NR“R®, S(0),R™, S(0),NR“R¥,
OS(O)=NRHR™, OS(0)R™, SFs, P(O)R“RE, OP(O)(OR™)(OR?), P(O)OR"™)(OR?) u
BRIZRX?

yneHHbld rerepoapws, 4-10 unenssni rerepouuknoankuwi, Cgio apuin-Cie ankui-, Cso

, ipuueM Cy¢ ankmn, Cog ankennn, Co ankunui, Ceo apun, Cs o umkmoankui, 5-10
muknoankuin-Cy ¢ ankwn-, (5-10 wunenswiit rerepoapun)-Cy¢ ankwi- u (4-10 uneHHbIH
reTepoUrKIoaNKi)-C ¢ aNKHII- U3 R? , KayKablid, HeoOsi3aTenbHO 3amelneH 1, 2, 3, 4, 5 unu 6,
HE3aBUCUMO BbI6paHHbIMI/I 3aMECTUTECIIMHA RZA;

R* BbiOpan u3 H, D, ranorena, C,¢ ankuna, C,¢ ranorenankmna, C,¢ ankenuna, Cyg
ankununa, Ce 1o apuna, Cs.jp umknoankwmna, 5-10 unenHoro rerepoapuiia, 4-10 ujneHHOTO
rerepouukioankuia, Ce 1o apun-Cig ankuna-, Cs g unknoankun-Ci¢ ankumna-, (5-10 uiaeHHOrO
rerepoapmna)-C;_¢ ankuia-, (4-10 uinenHoro reteporukioaikmia)-Ci g amkuna-, CN, NO,, ORa4,
SR*, NHOR™, C(O)R™, C(O)NR*'R™, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*'R*,
NR“RY, NR“NR“R¥, NR%C(O)R™, NR“C(O)OR*, NR“C(O)NR“R*, C(=NR*)R"™,
C(=NOH)R"™, C(=NCN)R™, C(=NR*)NR**R*, NR*'C(=NR*)NR*'R*, NR“*C(=NOH)NR*'R*,
NR*C(=NCN)NR*'R*, NR“C(=NR*)R™, NR*S(O)NR®R*, NR™S(O)R™, NR*'S(0).R™,
NR*S(O)(=NR*HR™, NR™S(0),NR*“R*, S(O)R™, S(O)NR*R™, S(0).R™ S(0).NR“R“,
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OS(0)(=NR*HR™, 0S(0),R™, SFs, P(O)R"RE', OP(O)(OR™)(OR™), P(O)(OR™)(OR™) wu
BRj4Rk4

yieHHbld rerepoapwi, 4-10 unenssenii rerepouukynoankui, Ceio apui-Cie ankui-, Cspo

, puueM Cj¢ ankui, Cog ankenun, Co ankunui, Ceo apui, Cso uuknoankui, 5-10
muknoankun-Cie  ankmn-, (5-10 wunenHsiii rerepoapun)-Ci¢ ankmn- u (4-10 wneHHBIN
reTepoUrKIoaNKim)-C ¢ aNKIWI- U3 R? , Kaknblid, HeoOs13aTebHO 3amelneH 1, 2, 3, 4, 5 um 6,
HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEIISIMU R*,

NPU YCJIOBUH, YTO:

(a) xorma R? BbIOpaH u3 Cg 19 apuna, Cs 1o nukioankmia, 5-10 4jieHHOro rerepoapuiia u
4-10 unenHoro rerepounkioankuina, npudaeMm Cego apmn, Csjo mukimoankuia, 5-10 yineHHBIH
rerepoapuii v 4-10 4eHHBbIN reTepOLUKIOANKUI U3 R? , KayKblil, He0Os3aTeNbHO 3aMellieH 1, 2,
3,4, 5 w 6, HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RZA;

TOrza R* BoiOpan u3 H, D, ranorena, C,¢ ankuna, C;¢ ranorenankuia, C,¢ allkeHUNa,
Co6 ankunmuna, Cq. 19 apuna, Cs.jp uuknoankumna, 5-10 uneHHoro rerepoapuna, 4-10 dieHHOTO
rerepouuknoankuna, Ce 1o apun-Cig ankuna-, Cs o UHKI0ATKHI-Cl amum-» (3-10 dieHHOTO
rerepoapmna)-C,_¢ ankuia-, (4-10 unenHoro rereporukioaikmia)-Ci g amkuna-, CN, NO,, OR™,
SR*, NHOR™, C(0)R™, C(O)NR*'R™, C(O)NR*(OR™), C(O)OR*, OC(O)R™, OC(O)NR*'R*,
NR“R¥, NR“NR“R¥, NR%C(O)R™, NR“C(O)OR*, NR“C(O)NR“R*, C(=NR*)R™,
C(=NOH)R"™, C(=NCN)R", C(=NR*)NR*'R*, NR**C(=NR*)NR*'R*, NR“*C(=NOH)NR*'R“,
NR*C(=NCN)NR*'R*, NR*'C(=NR*)R™, NR*S(O)NR®R*, NR*S(O)R™, NR**S(0),R™,
NR*'S(0)(=NR*)R™, NR™S(0),NR“R*¥, S(O)R™, S(O)NR*R™, S(0),R™ S(0),NR“R“,
OS(0)(=NRHR™, OS(0).R™, SFs, P(O)R"RE, OP(O)(OR™)(OR™), P(O)(OR™)(OR™) u
BRMRM

yieHHbld rerepoapws, 4-10 unenswnii rerepouukynoankui, Ceio apui-Cie ankui-, Csgo

, ipuueM Cj¢ ankui, Cog ankenuns, Co ankunui, Ceo apui, Cso uukioankui, 5-10
uknoankun-Cig ankun-, (5-10 unennsiii rerepoapmn)-Cie ankuia- u  (4-10 uineHHbIH
reTepourKIoaNKum)-C ¢ aNKuI- U3 R*, Ka)KJbIii, HeOOs3aTeNbHO 3amelneH 1, 2, 3, 4, 5 wu 6,
HE3aBUCUMO Bbl6paHHbIMI/I 3aMECTUTCIIIMHU R4A;

WUJIU, UHAYe,

(b) xorma R? BoiOpan w3 H, D, ranorena, Ci¢ ankuia, Ci¢ ramoreHankuia, Cog
ankenuna, Cp¢ anmkmamna, Cg o apun-Cig amkuna-, Csjo uuknoankun-Cig amkumna-, (5-10
yjieHHOTo rerepoapma)-Ci ¢ ankuna-, (4-10 unenHoro rerepouukioankuia)-Ci ¢ ankmna-, CN,
NO,, OR™, SR, NHOR*, C(O)R™, C(O)NR“R®, C(O)NR“}(OR™), C(O)OR*, OC(O)R™,
OC(O)NR“R¥, NR“R¥, NR“NR“R¥, NR“C(O)R™, NR“C(0)OR*, NR“C(O)NR“R®,
C(=NR)R™, C(E=NOH)R™, C(=NCN)R™, C(E=NRHNRZRY,  NR“C(=NR“)NR“R%,
NR“C(=NOH)NR“R®, NR“C(=NCN)NR“R¥, NR“C(=NR*)R™, NR%S(O)NR“R®,
NR“S(0)R", NRS(0),R™, NR“S(0)(=NR“)R", NR“S(0),NR“R%, S(O)R™, S(O)NR“R®,
S(0):R™, S(0),NR“R®”, OS(0)(=NR*)R™, 0S(0),R", SFs, P(O)R”R#, OP(0)(OR"™)(OR™),
P(O)(OR"™)(OR?) u BR”R*

ankwi-, Cs.jo mukmoankmi-Cie ankwmi-, (5-10 wnennsni rerepoapun)-Cie ankwi- u (4-10

2

npuueM Cig ankmi, Coe ankenun, Cos ankunui, Ceio apmin-Cie

o 2 o
YJICHHBIN reTeporukioankmn)-Ci¢ ankuia- u3 R” , kaxkaeiii, Heobs3aTenbHO 3amerneH 1, 2, 3, 4, 5

2A
iy 6, He3aBUCUMO BBIOPaHHBIMHU 3aMecTuTensimMu R™;
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torma R* BbIOpaH u3 D, ranorena, C;¢ amkuna, Ci.¢ ramoreHankmna, Co¢ ankenuna, Cog
ankuaun, Cego apun-Cie ankuna-, Csjo nmuknoankmn-Cpe ankuia-, (5-10 uneHHOrO
rerepoapmia)-C;_¢ ankuna-, (4-10 unennoro rereponukinoankmna)-Ci g ankuia-, CN, NO,, OR™,
SR*™, NHOR*, C(O)R™, C(O)NR*“'RY, C(O)NR“(OR™), C(O)OR*, OC(O)R™, OC(O)NR*'RY,
NR“RY, NR“NR“R%, NR“C(O)R™, NR“C(0)OR*, NR“C(O)NR“R¥, C(=NR*HR™,
C(=NOH)R™, C(=NCN)R™, C(=NR*)NR“R¥, NR“C(=NR*)NR“R*, NR“C(=NOH)NR*‘R¥,
NR“C(=NCN)NR“R*, NR“C(=NR*)R™, NR“S(O)NR“R%, NR“S(O)R™, NR*‘S(0),R™,
NR*“S(0)(=NR*HR™, NR“'S(0),NR“R*, S(O)R™, S(O)NR“R¥, S(0),R™, S(0),NR“R%,
OS(O)=NR“HR™, OS(0)R™, SFs, P(O)R™RE, OP(O)(OR™)(OR™), P(O)OR™)(OR™) u
BRj4Rk4

muKIoankui-Ci¢  ankmi-, (5-10 unenHslii rerepoapun)-Ci¢ ankmwi- u (4-10 wieHHBIR

, mpuueMm Ci¢ amxkun, C,¢ ankenun, Cpe¢ ankunmi, Ceio apun-Cig ankui-, Csqg
reTepoUUKIOaNKII)-C ¢ aNKHUI- U3 R* , KaKIblii, HeoOs13aTenbHO 3amelneH 1, 2, 3, 4, 5 unu 6,
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*,

KayKIbIA Raz, sz, R u R* nesaBucumo BbiOpaH u3 H, C; ¢ ankuna, C; ¢ raloreHajikunia,
Co6 ankenmna, Co ¢ ankuamna, Ce 19 apuna, Cs_jo uuknoanskuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankuia, Ce 19 apui-Cig ankuna-, Cs.jp uuknoankui-Cjg ankuna-, (5-
10 unennoro rerepoapmna)-Ci¢ ankmna- u (4-10 unenHoro rereporukioankuna)-Ci g ankuia-,
npudeM Ci¢ ankun, Cog ankenmn, Cyg ankuamn, Cejo apui, Cso nukyioankui, 5-10 uieHHbIN
rerepoapu, 4-10 unennsii rerepouuknoankui, Ce.1o apun-Cig ankumi-, Cs o nuknoankui-Cyg
ankwi-, (5-10 unennsiii rerepoapmin)-Ci¢ ankwi- u (4-10 wieHHbI rerepounkioankimi)-Ci g
ANKWJI- U3 Raz, sz, R* u R¥ , KayKIbIi, He0Os3aTebHO 3aMelteH 1, 2, 3, 4, 5 uiu 6 HeE3aBUCUMO
BBIOPaHHBIMHU 3aMECTUTEIISIMU R*4;

umm, moboit R™ u RY, MIPUCOEANHEHHbIE K TOMY k€ aromMy N, BMecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHUCOEAMHEHBI, 00pasyroT 4-10-4eHHYI TeTepOLMKIOATKUIBHYIO TPYIIIY,
npudeM 4-10-4sieHHas reTepOLMKIIOATKIIbHAS TPyIna HeoOs13aTepHO 3amernena 1, 2, 3, 4, S
wiu 6, HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R,

kaxnblii RS He3aBUCHMO BoiOpan u3 H, OH, CN, C,¢ ankuna, C¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenuna u Cr_g aIKMHNIIA,

kaxnpii R? u R¥ HesaBucumo BoiOpan u3 H, Ci¢ ankumma, Ci¢ ankokcu, Cig
ranoreHankmna, Cig ramoreHankokcu, C,¢ anmkenmna, C,¢ ankununa, Ceio apuna, Csgo
nukioankuia, S-10 unenHoro rerepoapuna, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Cs o mukiaoankumi-Cog amkuna-, (5-10 unennoro rerepoapmna)-Ci g ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci ¢ ajaKuna-;

kaxnbii R u R? HesaBucumo BoiOpan u3 H, C;¢ amkuna, C;¢ ramorenankuna, Cpg
ankenuna, Co¢ ankuamna, Ce 1o apuna, Cs.jo uukioankuina, 5-10 unenHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Cj g ankuna-, Cs_jo uuknoankun-Ci ¢ ankumna-, (5-10
yjieHHOTO retepoapuia)-Ci.¢ amkuna- u (4-10 uneHHOro rerepormkioankmna)-Ci ¢ ankuia-;

kasxblit R 1 R Hesasucumo BbiOpaH m3 OH, C;¢ankokcu u Cj_¢ raJIOT€HAIKOKCH;

wmn moosie RZ n RF MIPUCOEIUHEHHbIE K TOMY ke atomy B, Bmecte ¢ atomoMm B, k

2

KOTOPOMY OHH NPHCOEIHUHEHBI, 00pPa3yIOT 5- MK 6-WIEHHYIO I'eTePOLMKIOANKUIBHYIO TPYIIIY,
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HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wim 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHBIMU U3 Cj6
ankuia u Cq_g TaJIOreHAJKIIIA,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmia, Cy¢
ankenuna, C,¢ ankunmna, Ce 1o apuia, Cs.jp nukigoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yieHHOro rerepouukinoankuna, Ce 1o apui-Cie amkmna-, Cs.jo muknoankmn-Cy g ankuna-, (5-10
yjieHHOro rerepoapuia)-Ci¢ ankumna-, (4-10 unennoro rerepounkioankmna)-Ci g ankmna-, CN,
NO,, OR™, SR*!, NHOR™, C(O)R™, C(O)NR“'R™, C(O)NR®'(OR™'), C(0)OR™
OC(OR™!, OC(O)NRZR®!, NRZR®!, NRZNRZRE!, NRZC(O)R™!, NRZ!C(0)OR™!,
NRZC(OINRZRE!, C=NR2HRY!, C(=NOHR™, CENCNRY, C(=NRZHNRZRE,
NRC(=NR*2)NR'R¥!, NRZ!C(=NOH)NR2R®!, NRZ!C(=NCN)NR'R%!,
NRZC(=NR2HRY!, NRZIS(O)NR2IR®!, NR!S(0)R™, NR2!'S(0),RY.,
NRS(0)=NRZHR™!,  NRZIS(O),NRZR®!,  SOR™, SONRZIRZ,  S0O)R™,
S(0),NR“'R®!, 0S(0)(=NR*HR"™, 0S(0),R™', SFs, P(O)R™'R¥', OP(O)(OR™')(OR™"),
P(O)(ORth)(ORm) u BRjZIRkZI, npudeM C;¢ ankuin, Cy¢ ankenmn, Cy¢ ankunmi, Ce 1o apu, Cs.
10 uknoankui, 5-10 uneHHbI rerepoapul, 4-10 unenHblil rereporukioankui, Ce 19 apun-Cig
ankwi-, Csqo uuknoankuin-Cye ankwmn-, (5-10 unenHwni rerepoapuin)-Cie amkuin- u (4-10
YJIEHHBIN TeTepouukKioankmn)-Cy ¢ amKuiI- u3 R* , KaXmbli, HeoOs3aTeNnbHO 3amelneH 1, 2, 3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R,

21 b2l 21 a1
“ R™, R R™ HesaBucumo BbuiOpan u3 H, Ci¢ ankmma, Cig

KaKaobli R
ranoreHankmna, C,¢ ankenuna, Co ¢ ankununa, Ce 1o apuia, Cs.jp uukioankuia, 5-10 uieHHOro
rerepoapuia, 4-10 unenHoro rerepounkioankuna, Ce 1o apun-Ci g ankuna-, Cs.jo HUKIOATKUI-
Ci¢ ankuma-, (5-10 wumenHoro rerepoapuna)-Ci¢ ankuma- u  (4-10  uneHHoro
rerepounkioankmia)-C ¢ ankuna-, npuueM C¢ ankwmi, Cyg ankenmn, Cy¢ ankuaui, Ce 1o apui,
Cs.10 uukoankui, 5-10 unennsiii rerepoapu, 4-10 wneHHbIH rerepormkioankmt, Ce 1o apui-Cj.
¢ ankwi-, Csjo muknoankun-Ci¢ amkumi-, (5-10 unennsiii rerepoapun)-Ci¢ ankuwin- u (4-10
YJIEHHBIN reTepouKkaoankmi)-Cy¢ alKuiI- U3 Raﬂ, Rb21, R%! y R , Ka)KIblid, HEOOSI3aTEJIbHO
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU RZB;

21 d21
““ u R™, npucoenuHeHHbie K TOMy ke atomy N, BMecTe ¢ aToMoM N, K

unu, a000ii R
KOTOPOMY OHHU MPHUCOEAUHEHbI, 00pazyioT 4-10-4jeHHYI TeTepOLMKIOANKIIBHYIO TPYIIY,
npudeM 4-10-uIeHHas! reTepOLUKIIOANKIIIbHAS TPyIINa HeoOs3aTenbHO 3ametneHa 1, 2, 3 umm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*E;

KayKIbIA R®?! nesaBucumo BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajorenankuja, Ci¢ raioreHankokcH, Co¢ ankenuna u Cr_g aIKMHIIIA,

kaxnpii R?! u R#¥!' mesasucumo BoiOpan u3 H, C,¢ ankuma, Ci¢ amkokcu, Cig
ranoreHasnkmna, Cig ramoreHankokcu, C,¢ ankenmna, C,¢ ankunuina, Ceio apuna, Cso
nukioankuia, S-10 unenHoro rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwna-, Csjo mukiaoankmwi-Ci.e ankuna-, (5-10 wnennoro rerepoapmna)-Ci¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci.¢ aaKuia-;

kasxmeii R™! u R Hesaucumo BoiOpad u3 H, C,¢ ankuna, Ci¢ ranorenankmna, Cog

ankenuna, Coe ankunmna, Ce1o apuna, Cs o uukioankuia, 5-10 unenHoro rerepoapuia, 4-10
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yieHHoro rerepouuknoankuia, Ce 1o apun-Cie ankuna-, Cs.jo uuknoankun-Cis ankumna-, (5-10
yjieHHOTO retepoapuia)-Ci¢ ankuna- u (4-10 uneHHOro rerepormkioankmia)-Ci ¢ ankuia-;

kaxnpii R u R*! mezasucumo BbiOpaH m3 OH, C; ¢ ankokcu u C;_g TaIOT€HAIKOKCH;

nmn moGsie R i R¥! MIPUCOECIUHEHHBIE K TOMY k€ aromy B, Bmecte ¢ atomoMm B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- HIIH O-YJIEHHYIO TeTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOs13aTeNbHO 3aMelneHHy o 1, 2, 3 win 4 3aMeCTUTENSIMHU, He3aBUCUMO BbIOpaHHbIMU U3 Cj 6
ankuia u Ci_g raJIoreHaJKuiIa;

kaxnbiii R?® Hesasucumo BbIOpaH u3 D, ranorena, Cy¢ ankuna, C;¢ ranorenankuna, C,g
ankenuna, C,¢ ankuamna, Ce 19 apuna, Cs.jo nukimoankuna, 5S-10 dneHHoro rerepoapuna, 4-10
yieHHoro rereporukioankmia, Ce 1o apmn-Cig ankuna-, Cs 19 uuknoankmwi-Cy ¢ ankmna-, (5-10
yjieHHOTo rerepoapmiia)-Ci ¢ ankuna-, (4-10 unenHoro rerepouukinoankmia)-Cy ¢ ankmna-, CN,
NO,, OR*?, SR*?, NHOR™, C(O)R"”, C(O)NR““R™, C(O)NR“*(OR*?), C(O)OR™,
OC(O)RY2, OC(O)NRZR2, NRZR, NRENRZRYZ, NREC(O)R'2, NRZC(0)OR™Z,
NRZC(ONRZRE, C=NRR™, C(=NOHR'2, C(=NCNR"Z, C(=NRZ)NRZRZ,
NR“2C(=NR“2)NRZR, NR“2C(=NOH)NR*ZR*2, NR“2C(=NCN)NR“ZRZ,
NR“2C(=NR)R"2, NR“2§(0)NR“ZR2, NRS(0)RY2, NR2S(0),R"2,
NRZS(O)=NRIR™,  NRES(O)LNRZRYZ,  SORYZ,  S(ONRZRZ,  S(O)R™Z,
S(0)NR’R*™, OS(0)=NR)R"?, 0S(0),R"™, SFs, P(O)RR¥?, OP(O)(OR"*)(OR™),
P(O)(Ohaz)(ORm) U BRjZZRkZZ, npudeM Cj¢ ankui, Cy¢ ankenmn, Cy¢ ankunui, Ce 10 apu, Cs.
10 Luknoankui, 5-10 uneHHbI rerepoapul, 4-10 unenHblil rereporukioankmi, Ce o apun-Cig
ankwi-, Csjo uukinoankuia-Cpe ankwmi-, (5-10 unennHwni rerepoapmin)-Ci¢ amkun- u (4-10

. 2B .
YJIeHHBIN rerepounkyioankmn)-Cy ¢ ankuia- u3 R Ka)KIbli, HeoOs13aTenbHO 3amerneH 1, 2, 3

2

2C
WM 4 He3aBUCUMO BbI6paHHbIMI/I 3amMecTuTesiMu R 5

R, R u R nesasucumo Boibpan w3 H, C;¢ amkuma, Cig

kaxnapii R,
ranoreHankmna, C,¢ ankenuna, Co ¢ ankuauna, Ce 1o apuna, Cs.jo uuknoankmna, 5-10 dieHHOro
rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Ci g ankuna-, Cs o HUKIOATKHII-
Ci¢ ankmma-, (5-10 wumennoro rerepoapuna)-Cy¢ ankuma- u  (4-10  uneHHOro
rerepouukioankuna)-Cy ¢ ankuna-, npuuem Cy ¢ ankwmn, Co¢ ankenwn, Cy¢ ankuaui, Ce 1o apu,
C5.10 muksoankwi, 5-10 uneHHbIit rerepoapud, 4-10 uneHHbIN rerepoumkiaoankui, Ce 1o apuin-Ci
¢ ankwi-, Csio mukinoankumi-Coe amkui-, (5-10 unennsiii rerepoapun)-Cig ankwi- u (4-10

02 b2 22 pd22
, R, R u R

YJIEHHBIH reTeponnkIoankmn)-Cyg ankmwi- u3 R KaXKIbIH, HEOOs3aTEIbHO

2

2C
3amerneH 1, 2, 3 uiu 4 HE3aBUCUMO BBIOPAHHBIMU 3aMeCTHTEISIMU R™;

L e pd22
wny, moboit R u R

, IPUCOEANHEHHBIE K TOMY ke aTroMy N, BMecTe ¢ aToMoM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- Wik 7-4JIeHHYI0 TeTepOLUKIOATKUIEHYIO
rpynmy, npudeM 4-, 5-, 6- WM 7-4ieHHAas TeTepPOLMKIOANKIIbHAS TPyIIa HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMH RZC;

kaknbii R He3aBHCHMO BoiOpan w3 H, OH, CN, Ci¢ anxuna, Ci¢ ankokcu, Cig
rajoreHankuja, Ci ¢ raoreHankokcu, Cy ¢ ankenuna u Co.¢ aJKMHNIIA,

KayKbIi R u R#? nesaBucumo BoiOpan u3 H, Ci¢ ankuna, Cis amkokcu, Cig

ranoreHasnikmna, Cie ranoreHankokcu, Coe ankenmna, Coe ankununa, Ceio apuna, Cs.qo
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nukioankuia, 5S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwuna-, Csjo mukinoankmwi-Ci¢ ankuna-, (5-10 wnennoro rerepoapmina)-Ci ¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci¢ aaKuna-;

h22 22
1 R neszasucumo Boidbpan u3 H, Cy4 ankuna, Cy¢ ranorenankuia, Cog

Kaxkabii R
ankenuna, C,¢ ankunmna, Ce o apuna, Cs.jo uukioankuia, 5-10 uneHHoro rerepoapunia, 4-10
yieHHoro rerepouukoankmna, Ce 1o apun-Cj¢ ankuna-, Cs 1o nukinoankmwi-C¢ ankmna-, (5-10
yyieHHOro rerepoapmia)-Ci ¢ ankuna- u (4-10 unenHoro rerepouukioankmia)-Cy g ankumia-;

kaxnbiii R u R*? neszasucumo BbiOpaH u3 OH, C; ¢ ankokcu u Cj_g raloOreHaIKOKCH;

win moGsie RI7 i RM? MIPUCOEIUHEHHBIE K TOMY ke atromy B, BMecTe ¢ atomoMm B, k
KOTOPOMY OHU MPUCOEIUHEHBI, 00Pa3yIoT S5- WK O-4JIEHHYIO MeTePOIMKIIOATKUIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNs MU, He3aBUCUMO BbiOpaHHBIMU U3 Ci g
ankwmia u Ci_g raJIoreHaJKHIa;

kaxnbii R’ Hezasucumo BoiOpan w3 OH, NO,, CN, ramorena, C;; amkmna, C,3
ankenwna, C,s ankununa, C;; ramoreHankuna, 1uaHo-C;s ankwmna, HO-Ci; ankuna, Ci;
ankokcu-Ci3 ankuna, Css muxmoankuna, Ci; ankokcu, C;i; ramoreHankokcu, amuHo, Cij
ankwiamuno, mu(C,; amkunm)ammuo, THOo, Ci3 ankmntuo, Ci3 ankuncynspunuia, Cj;
ankwicynbdonmia, kapdbamma, C 3 ankunkapoamuna, 1u(Ci_; ankwn)kapdamuia, kapookcu, Ci.
3 ankwikapObonmnma, Ci4  ankokcmkapOonmnma, Ci3  ankminkapOonwitammuo, Cjj
ANIKOKCUKapOOHIIIAMHUHO, Cia ANKUJIKapOOHUIIOKCH, AMUHOKapOOHMIIOKCH, Cis
ankunamMuHokapoonuiokey, 1u(Cy3 ankun)amuHokapOoHUIokcH, Ci3 aIKuICyab(pOHUIAMUHO,
amuHocyinbponmna, Cyj;  ankunamuHocyiabgoHmwia, Au(Cis  aJlKWI)aMHHOCYJIb(GOHIIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANIKMIIAMMHOCY JIb( OHUJIAMUHO, m(Ci3
AJIKIJ1)aMUHOCYJIB(OHUIIAMUHO, aMuHOKapOoHuaamMuuo, C;; aJKWJIaMHUHOKapOOHUJIAMHUHO U
1u(C 1.3 anKui1)aMUHOKapOOHMIIAMHUHO,

kaxaeii R, R™, R u R* nesasucumo BoiOpan u3 H, C; ¢ ankuna, C; ¢ rajoreHaakuia,
Co6 ankenmna, C, ¢ ankunmna, Ce 19 apuna, Cs_jo uukioanskuia, 5-10 uneHHOro rerepoapuia, 4-
10 unennoro rerepouuknoankuia, Ce 19 apui-Cy g ankuna-, Cs.jo uuknoankui-Cy g ankuna-, (5-
10 unennoro rerepoapuna)-Ci¢ ankmia- u (4-10 unenHoro rerepouukioankuia)-Ci g ankmia-,
npudeM Ci¢ anmkun, Cyg ankenmn, Cy ¢ ankuamn, Ce 1o apun, Cs o uuknoankui, 5-10 uieHHbIN
rerepoapm, 4-10 unennsiii rerepouukinoankui, Ce. 19 apun-Cig ankmn-, Cs 1o uuknoankui-Cy g
ankwi-, (5-10 unennsiii rerepoapmin)-Ci¢ ankwi- u (4-10 uneHHbI reTepouukiIoankum)-Cy g
ANKUJI- U3 Ra4, Rb4, R* u R* , Ka)KIbIi, He0Os3aTeNbHO 3aMelteH 1, 2, 3, 4, 5 niu 6 HE3aBUCUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R*A:

i, moboit R™ u RY, MIPUCOEIUHEHHBIE K TOMY ke aToMy N, BMecTe ¢ aTOMOM N, k
KOTOPOMY OHHU TMPHUCOEAUHEHBI, 00pazyioT 4-10-4JeHHYI TeTepOLUKIOAIKIIBHYIO TPYIIY,
npudeM 4-10-duneHHas reTepoLUKIOAIKIIIbHAS TPyINa HeoOsi3aTenpHO 3amernena 1, 2, 3, 4, 5
Wi 6, HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R*;

kaxneii R® HesaBrcumo BoiOpan u3 H, OH, CN, C,¢ ankwmna, Cis ankokcu, Cig
rajjoreHankuja, Ci ¢ ranoreHankokcu, Cy¢ ankenuna u Co.¢ aJKMHNIIA,

. pf4 4
kakaeii R u R® nesaBucumo BwiOpan w3 H, Ci¢ ankunma, Cie ankokcu, Cig
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ranoreHasnikuna, Cie ranoreHankokcu, Coe ankenmna, Coe ankunuia, Ceio apuna, Cs.po
nukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankuna-, Csjo nukinoankmwi-Ci¢ ankuna-, (5-10 wnennoro rerepoapmna)-Cj ¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci ¢ aaKuna-;

kaxapii R™ u R* Hesasucumo BbiOpaH u3 H, C;¢ ankuna, Ci¢ ramorenankuia, Cog
ankenmna, C,¢ ankunmna, Ce. 1o apuna, Cs o uukioankuna, 5-10 uneHHoro rerepoapmia, 4-10
yieHHOro rerepouukoankmna, Ce 1o apun-Cj ¢ ankuna-, Cs.jp nukioankmwi-C¢ ankmna-, (5-10
yyieHHOro rerepoapmia)-Ci ankuna- u (4-10 unenHoro rerepouukioankmia)-Cy g ankumia-;

kaxnpiii R u R* nesasucumo BbiOpaH u3 OH, C; ¢ ankokcu u Cy_ raloreHaIKOKCH;

wn mo6eie R n RM IIPUCOEIUHEHHBIE K TOMY e aromy B, BMecTe ¢ atomoMm B, k

KOTOPOMY OHU MPUCOEIUHEHBI, 00pa3yIoT S5- WK O-4JIEHHYIO MeTePOIMKIIOATKUIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNs MU, He3aBUCUMO BbIOpaHHbIME U3 Ci g
ankuna u C_¢ raJloreHajKua,

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C_¢ ranorenankmna, Cy ¢
ankenuna, C,¢ ankunamna, Ce 19 apuia, Cs.jp nukmoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yieHHoro rerepouukioankuia, Ce o9 apmn-Ci¢ ankuna-, Cs 9 uuknoankumin-Cj ¢ ankmna-, (5-10
yjieHHOTO rerepoapmia)-Ci¢ ankmna-, (4-10 unennoro rerepouukioankmia)-Cy g ankmna-, CN,
NO,, OR*, SR*!, NHOR*', C(O)R™, C(ONR*'R*™, C(O)NR™(OR*), C(O)OR*,
OC(OR™, OCONRR™, NRR*!, NRNRHR™, NR'C(O)R™, NR*!C(0)OR™,
NRIC(ONRR™, C=NR®HRM, C(=NOHR™, CENCNRP, C(=NR¥HNRWRH,
NR*C(=NR**)NR R, NRC(=NOH)NR“RH!, NR®C(=NCN)NR*R%!,
NRC(=NRHRP, NRS(0)NRRM!, NR*S(0)R™, NR*!S(0),R™.,
NRS(0)=NR*HRP,  NR“S(O),NRR™,  SOR™, SONRUR™,  SO)R™,
S(0),NR'R™!, OS(0)=NR*HR™, 0S(0),R™', SFs, P(O)R™R#", OP(0)(OR™")(OR™"),
P(O)(ORMI)(ORm) U BRj41Rk41, npuueM Ci¢ ankui, Cy¢ ankenun, Cy¢ ankunui, Ce 19 apui, Cs.
10 LuKIoankui, 5-10 uneHHbIi rerepoapu, 4-10 unenHblil rereporukioankmi, Ce 1o apun-Cig
ankwi-, Csqo uuknoankuia-Cpe ankun-, (5-10 unennHsni rerepoapui)-Cie ankuia- u (4-10
YJIEHHBIN reTepounKIoankui)-Cy ¢ aNKuiI- U3 R* , KaskbIii, HeoOs3aTeIbHO 3aMelneH 1, 2, 3, 4,
5 nnm 6, He3aBUCHUMO BbIOPAHHBIMU 3aMECTUTENSIMU R*®,

kaxmeii R RM Ry R nesasucumo Boibpan u3 H, Ci¢ ankuma, Cig
ranorerankmna, C,¢ ankennna, Co ¢ ankununa, Ce 19 apuia, Cs.jp uuknoankuia, 5-10 dieHHOro
rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Ci ¢ ankmna-, Cs.jo HUKIOATKHII-
Ci¢ ankuma-, (5-10 wumenHoro rerepoapuna)-Cy¢ ankujma- u  (4-10  uneHHOrO
rerepouukioankmna)-C, ¢ ankuna-, npuuem Ci¢ ankwmn, C,¢ ankenmn, Cy¢ ankuaui, Ce 1o apu,
Cs5.10 nukmoankmi, 5-10 uneHHblit rerepoapud, 4-10 uneHHbIN rerepounkiaoankui, Ce 1o apui-C.
¢ ankwi-, Csjo muknoankmn-Cie ankmi-, (5-10 unenHsii rerepoapmn)-Cie ankwi- u (4-10
YJIEHHBIN reTeporuKIoankmi)-Ci.q alKuiI- U3 Ra41, Rb41, R y R , KaKIblid, HEOOSI3aTE€IbHO
3amerneH 1, 2, 3, 4, 5 wiu 6 HE3aBHCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*;

41 41
““uR

wny, oot R , IPUCOEAVHEHHBIE K TOMY k€ aToMy N, BMeCTe ¢ aTOMOM N, K

KOTOPOMY OHH TIPUCOEAMHEHBI, 00pa3yroT 4-10-4ieHHyI TIeTepOLMKIOATKUIBHYIO TPYIIY,
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npudeM 4-10-duneHHasi reTepoLMKIOATIKIIIbHAS TPyINa HeoOs13aTenpHO 3amentena 1, 2, 3, 4, 5
Wiy 6, HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTEINISIMU R*®;

kaxnpii R Hesarcumo BoiOpan w3 H, OH, CN, C,¢ anxwmna, Ci¢ ankokcu, Cig
rajjoreHankuja, Ci_¢ rajoreHankokcu, C,¢ anxkenuna u C,_g aJKMHNIIA,

KayK bl R™ u R#' yesasucumo BbiOpan u3 H, C;¢ ankuma, C;¢ amkokcu, Cig
ranoreHankmna, Cig ramoreHankokcH, C,¢ ankeHuna, C,g ankunmna, Ceio apuna, Csg
LuKJoankuia, 5-10 uneHHoro rerepoapuina, 4-10 unenHoro rerepounkioankuna, Ce 19 apun-Cj g
ankwna-, Cs o nukiaoankumi-Cog ankuna-, (5-10 unenHoro rerepoapuna)-Ci ¢ ankmia- u (4-10
YJIEHHOTO reTeporukioankuia)-Ci ¢ ajaKuna-;

kaxnpii R™ u R*' mesasucumo BbiOpaH u3 H, C,¢ ankuna, Ci¢ rajorenankuna, Cpg
ankenuna, Co¢ ankuamna, Ce o apuna, Csjo uukioankuna, 5-10 unenHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apmn-Ci g ankuna-, Cs_jo uuknoankun-Ci¢ ankumna-, (5-10
4jieHHOTO retepoapuia)-Ci ¢ amkumna- u (4-10 dyneHHOro rerepormkioankmna)-Cy ¢ ankuna-;

kaxnpii R u R*! neszasucumo BbiOpaH m3 OH, C; ¢ ankokcu u C;_g TaIOTeHAIKOKCH;

nmn moGere R i RM! MIPUCOEIUHEHHBIE K TOMY k€ atomy B, BMecTe ¢ atomom B, k
KOTOPOMY OHHU MPUCOEIUHEHBI, 00pa3yroT S- WK O-4JIEHHYIO MeTePOIHUKIOATKUIBHYIO TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNs MU, He3aBUCUMO BbiOpaHHbIME U3 Ci g
ankuya u Cq_g TaJIOreHAJKIIIA,

kaxnbii R*® nesasucumo BbIOpaH u3 D, ranorena, C¢ ankuna, C;_¢ ranorenankmia, C,¢
ankenuna, C,¢ ankunmna, Ce 1o apuna, Cs.jp nukiaoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yjieHHOro rerepouukioankmna, Ce o apmn-Cie ankuna-, Cs 9 nuknoankui-Cj ¢ ankuna-, (5-10
yjieHHOTO rerepoapmia)-Ci¢ ankmna-, (4-10 unennoro rerepouukioankmia)-Cy g ankmna-, CN,
NO,, OR*?, SR*?, NHOR*?, C(O)R™”, C(O)NR*“R*”, C(O)NR“*(OR*?), C(0)OR*",
OC(O)R™, OC(O)NR*ZR™, NR™R™2, NR*“NR*“ZR, NR™C(0)R™, NR*2C(0)OR*?,
NR*2C(O)NR™R™2, C(=NRHR™, C(=NOH)R™, C(=NCN)R"2, C(=NR®“?)NR“2R%,
NR*“2C(=NR*?)NR*“2RH?, NR“2C(=NOH)NR*?R*2, NR*“2C(=NCN)NR®?R%?,
NR“2C(=NR*?)R??, NR*“2S(0)NR“ZR™2, NR*2S(0)R™, NR%2§(0),R™?,
NR“2S(0)=NR*2)R"2,  NR*“ZS(0O),NR*ZR™,  S(OR"2  S(ONR“R™,  S(0),R™,
S(O),NR“R™, OS(0)(=NR“*)R"", 0OS(0),R"", SFs, P(O)R™RE?, OP(O)(OR™)(OR™),
P(O)(ORMZ)(ORm) u BRj42Rk42, npudeM Ci¢ ankun, Cy¢ ankenmn, Cy¢ ankunmi, Ce 10 apu, Cs.
10 uknoankui, 5-10 uneHHblt rerepoapu, 4-10 unenHblil rereporukoankmi, Ce 1o apun-Cig
ankwi-, Csqo uuknoankuin-Cpe ankun-, (5-10 unenHsni rerepoapun)-Cie amkuin- u (4-10

KaKIblii, HeoOs3aTeNnbHO 3aMelreH 1, 2, 3

2

ujteHHbIH reTepounkaoankin)-Cyg ankmr- u3 R*
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R,

kaxaeii R, R™, R*¥ u R nesaBucumo BoiOpan u3 H, Ci¢ ankuma, Cig
ranorerankmna, C,¢ ankenuna, Co ¢ ankunauna, Ce 19 apuia, Cs.jp uukioankuia, 5-10 uieHHOro
rerepoapuia, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig ankumna-, Cz.jp HUKIOATKHII-
Cic¢ ankuma-, (5-10 umennoro rerepoapuna)-Ci¢ ankujma- u  (4-10  wneHHOrO
rerepounkioankmia)-Ci¢ ankuna-, npuueM Ci.¢ ankmi, Cog ankenmn, Ca.g ankuami, Ce 10 apm,

Cs.10 nukmnoankui, 5-10 uneHHbIi rerepoapud, 4-10 uneHHsbI rerepouukiaoankui, Ce 1o apui-Ci-
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¢ ankwi-, Czjo mukinoankmwi-Cie ankmi-, (5-10 unennsiit rerepoapmn)-Cie ankwi- u (4-10

42 b4 pod2  ppd42
R, R R

YIIEHHBIH reTepounkaoankmn)-Cye ankmwi- u3 R KX, HEOOs3aTeIbHO

2

3amerneH 1, 2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R4C;

L oned2 | pdd2
wiy, moboit R“ u R

, IPUCOEANUHEHHBIE K TOMY k€ aroMy N, BMeCTe ¢ aTOMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pas3yloT 4-, 5-, 6- WIN 7-4EHHYIO TeTEePOLMKIOATKUIbHYIO
rpynmy, npudeMm 4-, 5-, 6- niam 7-4ieHHas TeTepPOLMKIOAJKHWIbHAS TPyNNa HeoOs3aTeNbHO
3amernieHa 1, 2, 3 wiu 4, He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU R4C;

Ka)KI bl R**? nesaBucumo BbiOpan 3 H, OH, CN, C,4 anxuna, Ci¢ ankokcu, Cig
rajorenankuia, Ci¢ raoreHankokcu, Co¢ anxkenmia u Cr g aJIKMHNIIA,

£42 42
u R®¥“ mesaBucumo BeiOpan u3s H, Cis ankunma, Ci¢ amxoxcu, Cig

Kaxxabeiii R
ranoreHankmna, Cjig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Csgo
nukioankuia, 5S-10 unenHoro rerepoapuna, 4-10 unennoro rerepounkinoankuna, Ce 1o apun-Cig
ankwna-, Csqo nukinoankumi-Ci¢ anmkuna-, (5-10 unennoro rerepoapmina)-Ci ¢ ankmna- u (4-10
YJIEHHOTO reTeponukioankuia)-Ci ¢ ajaKuna-;

kaxnpii R™ u R* nesasucumo BoiOpan u3 H, C,¢ ankuna, Ci¢ ragorenankmna, Cyg
ankenuna, C,¢ ankuamna, Ce 1o apuna, Cs.jo uukioankuina, 5-10 unenHoro rerepoapunia, 4-10
yieHHoro rerepouuknoankuna, Ce 1o apun-Ci g ankuna-, Cs jo unknoankun-Ci¢ ankumna-, (5-10
YjieHHOTO reTepoapuia)-Ci¢ amkuna- u (4-10 uneHHOro rereporukioankmna)-Ci ¢ ankuia-;

kaxnpii R u R*? nezasucumo BbiOpaH m3 OH, C; ¢ ankokcu u Cj_g TaIOTeHAIKOKCH;

nmn moGsie R i RM? MIPUCOEIUHEHHBIE K TOMY k€ atomy B, BMecTe ¢ atomoMm B, k
KOTOPOMY OHHU MPUCOEIUHEHBI, O0Pa3yIoT 5- WK O-4JIEHHYIO MeTepOIHUKIOATKIIBHYIO TPYIIITY,
HeoOs13aTeIbHO 3aMeleHHYo 1, 2, 3 wiu 4 3aMecTUTeNs MU, He3aBUCUMO BblOpaHHBIMU U3 Cj g
ankuna u C_¢ rajoreHajaKkuia,

kasknbii R*C HesaBucumo BbIOpaH u3 D, ranorena, C ¢ ankuna, Ci¢ ranoreHankuia, Cyg
ankenmna, C,¢ ankunmna, Ce. 19 apuna, Csjo nukioankuia, 5-10 wieHHoro rerepoapmia, 4-10
yieHHoro rerepouuknoankuna, Ceio apun-Cig amkuna-, Cs o mUKI0ANKWIT-Clg ammm-> (5-10
yjeHHOro rerepoapuiia)-Ci¢ amkuna-, (4-10 djmeHHOro rerepouukiIoankmia)-Cie ammm-> CN,
NO,, OR*?, SR*?, NHOR*®, C(O)R™, C(O)NR**R'?, C(O)NR“’(OR*"), C(0)OR*”,
OC(O)R™®, OC(O)NR*PR™3, NR*R™3, NR*“PNR™R™, NRC(O)R", NR**C(0)OR™?,
NR“BC(OINR*PR™3, C=NR*“PRP™, C(=NOHR®®, CENCNRPE, C(=NR“)NRPRY,
NR*“BC(=NR*?)NRR, NR*“BC(=NOH)NR*PR*3, NR*“3C(=NCN)NR*RH,
NR*“BC(E=NR*P)RP, NR*3S(0)NR“PR™, NR*3S(0)R, NR®3$(0),R™,
NR*3S(0)=NR*PR™,  NR*PS(0),NR*PR™, S(OR", S(ONR“R™,  S(0),R™,
S(O)LNRPR™, OS(0)(=NR*HR™, 0S(0),R™, SFs, P(O)RRE", OP(0)(OR"¥)(OR™),
P(O)(ORh43)(ORi43) u BRj43Rk43, npudeM Cj¢ ankuin, Cy ¢ ankenmn, Cy¢ ankunui, Ce 10 apu, Cs.
10 tuknoankui, 5-10 uneHHblt rerepoapul, 4-10 unenHblil rereporukiaoankmi, Ce o apun-Cig
ankmn-, Cs.p nukiaoankuin-Cie ankui-, (5-10 unenssii rerepoapun)-Cis ankuwi- u (4-10
YJIEHHBIN reTeponuKIoaNKi)-Ci ¢ alKUII- U3 R kaxplit HeOGs3aTEIBHO 3aMelleH 1, 2, 3 nimn
4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R*;

43 b43 43
a , R , RC

. 43
Kaxapli R R HezaBucumo BbiOpan w3 H, Ci¢ amkwmna, Cig
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ranoreHankuna, Co ankenuna, Co¢ ankunauna, Ce.1o apuia, Cs.jp uukioankuia, 5-10 uieHHOro
rerepoapuna, 4-10 unenHoro rerepounkioankuna, Ce 1o apun-Ci g ankuna-, Cs.jo HUKIOATKHII-
Ci¢ ankuma-, (5-10 wumenHoro rerepoapuna)-Cy¢ ankuma- u  (4-10  wneHHOro
rerepounkioankmia)-Cj ¢ ankuna-, npuuem C¢ ankmn, Cog ankenmn, Cy¢ ankuaui, Ce o apui,
C3.10 uukgoankui, 5-10 unennsiii rerepoapu, 4-10 wieHHbI rerepormkioankmt, Ce 1o apun-C.
¢ ankwi-, Csjo muknoankuin-Cie ankmi-, (5-10 unenssiit rerepoapun)-Cie ankwi- u (4-10
YJIEHHBIH reTepOrHKIoaKui)-Ci ¢ aNKuI- u3 Ra43, Rb43, R u Rd43, Ka)KIbIi, HEOOs13aTEIbHO
3amerneH 1, 2, 3 uau 4 HE3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU R4D;

L ood3 d43
wnu, moboit R u R

, IPUCOEIUHEHHBIE K TOMY ke atoMy N, BMeCTe ¢ aTOMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pa3yroT 4-, 5-, 6- WK 7-4JIeHHYI TeTePOLUKIOATKUIBLHYIO
rpynmy, npudeM 4-, 5-, 6- WM 7-4JieHHAas TeTepPOLMKIOANKHIIbHAS TPyIa HeoOs3aTeNbHO
3amerneHa 1, 2, 3 uinu 4, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTESIMU R4D;

kaxneii R? HesaBmcnmo BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajjoreHankuia, Ci¢ raioreHankokcH, Co¢ ankenmna u Co_g aIKMHIIIA,

KayKIbIA R™ u R#® nesaBucumo BoiOpan u3 H, C,¢ ankuma, Cig amkokcu, Cig
ranoreHankmna, Cjig ramoreHankokcu, C,¢ ankenmna, C,¢ ankununa, Ceio apuna, Cso
nukioankuia, S-10 unenHoro rerepoapuina, 4-10 unennoro rerepounkioankuna, Ce 1o apun-Cig
ankwna-, Csjo nukinoankmi-Ci¢ ankuna-, (5-10 wnenHnoro rerepoapmina)-Ci ¢ ankmia- u (4-10
YJIGHHOTO reTeporukioankuia)-Ci ¢ aaKuia-;

h43 43
u R nesaBucumo BuiOpan u3 H, C¢ ankuna, C¢ ranorenankuna, Coe

Kakabld R
ankenuna, C,¢ ankunmna, Ce 1o apuna, Cs.jo uukioankuna, 5-10 uneHHoro rerepoapunia, 4-10
yjieHHoro rerepouuknoankuna, Ce 1o apun-Cje ankuna-, Cs jo uuknoankun-Ci ankumna-, (5-10
yjieHHOTO rerepoapuia)-Ci¢ ankumna- u (4-10 uneHHoro rereporukioankmna)-Cj ¢ ankuia-;

kasxnbii R u R nesasucumo BbiOpan u3 OH, C;¢ankokcu u Ci_¢ raJIOTeHATKOKCH;

wmi mobeie R i R | IIPUCOEANHEHHbIE K TOMY ke atomy B, Bmecte ¢ atomom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- MM G-UJICHHYIO TeTepOLUKIOIKIIBHYIO TPYIIY,
HeoO0s3aTeIbHO 3aMeleHHY 0 1, 2, 3 wiu 4 3aMeCTUTENsIMU, He3aBUCUMO BbiOpaHHBIMU U3 Ci g
ankwia u Cy_¢ raJloreHaIKuIa,;

kaxnbii R*P mezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ranorenHankmna, C ¢
ankenuna, C, ¢ ankuamna, Gennna, C;7 MUKIOANKWIA, S-7 YIEHHOTO reTepoapia, 4-7 4IeHHOTO
rerepounkoankmna, ¢permn-Ci g ankmna-, C;; mukiaoankuwi-Cie ankuwia-, (5-7 YIEHHOTO
rerepoapmuna)-C;_¢ ankuia-, (4-7 aneHHoro rerepouukioankuia)-Ci¢ ankmia-, CN, NO,, OR**,
SR*", NHOR*®, C(OR™™, C(O)NR*R™, C(O)NR“™(OR™*), C(0)OR*", OC(O)R™,
OC(O)NR“R™, NREHR™. NRMNRHRH. NR¥“C(O)R™, NR®“C(0)OR™,
NRMC(O)NR*“R™, C(E=NRPHR™, C(=NOH)R™, C(ENCNR™, C(=NR**)NR“R*,
NRMC(=NRZHNRHR™H, NR™“C(=NOH)NR*“R*, NR““C(=NCN)NR“RH,
NREMC(=NRSHR"H, NRZS(0)NRZ4R™M, NRS(0)R™™, NR“S(0),R",
NRS(0)(=NRZHR™™,  NRMS(0)NR“R™, S(OR™,  S(ONR™MR™.  S(O)R™.
S(0)NR*¥R™, 0S(0)(=NR*)R", 0S(0),R™™, SFs, P(O)R™R#", OP(0)(OR™)(OR™),
P(O)(OR"™™(OR™) u BR™R**

2

npuueM Ci anxun, Coe ankenun, Cog ankunmi, ¢enmt, Csy
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LUKJIOANKWJ, S5-7 4ieHHbIH rerepoapui, 4-7 YieHHbIH reTepounkiaoankmi, ¢peHmn-Cie ankui-,
Cs7 mmknmoankmn-Ci¢ ankwi-, (5-7 wieHHelii rerepoapun)-Ci¢ ankuia- u (4-7 dieHHBIH

4D .
rerepounkyioankimn)-Cy ¢ amkui- u3 R KaKIbli, HeoOs3aTeNnbHO 3ameimneH 1, 2, 3 wuau 4

2

4E
HE3aBHCHUMO BBIOpPaHHBIMH 3amectuTesisimu R™;

bd4 44 dd4
R™, R u R HezaBucuMo BbiOpan w3 H, Ci¢ amkmna, Cig

kaxapii R
ranoreHankuna, C,q ankenwna, Co¢ ankunuia, ¢enmna, Cs; HUKIOATKWIA, 5-7 YIEHHOTO
rerepoapuia, 4-7 ujgeHHOro rerepoumknoankuia, penmn-Cig ankuna-, Csy uuknoankumi-Ci g
ankuna-, (5-7 uneHHoro rerepoapuna)-Ci¢ ankuna- u (4-7 4jaeHHOro rerepounkioankmia)-Cy g
ankuna-, npuueM Ci¢ amkun, C,¢ ankenwn, Co¢ ankunmi, ¢enwn, Cs; uukinoankui, S5-7
YJIEHHBIN retepoapu, 4-7 dneHHbl rerepouuknoankui, Germn-C g ankmi-, C37 HUKIOATKII-
C1¢ ankun-, (5-7 unennbiii rerepoapun)-Cy¢ ankmwi- u (4-7 dneHHbId reTeporukioankmn)-Ci g
ANKWI- U3 Ra44, Rb44, R y R , Kaknpli, HeoOs13aTeNbHO 3aMeltieH 1, 2, 3 wiu 4 He3aBUCHUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R,

L el ndad
wiy, moboit R u R

, IPUCOEUHEHHBIE K TOMY ke atoMy N, BMecCTe ¢ aTOMOM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- Wik 7-4JIeHHYIO TeTepPOLUKIOATKUIBEHYIO
rpynmy, npudem 4-, 5-, 6- WM 7-4JeHHAs TeTepPOLMKIOANKWIbHAS TPyIIa HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4, HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMH R4E;

kaxnbii R Hesasrcumo BoiOpan w3 H, OH, CN, C,¢ anxuna, Ci¢ ankokcu, Cig
rajoreHankuia, Ci¢ raoreHankokcu, C,.¢ ankenuna u Cr_g aJKMHNIIA,

kaxnpii R™ u R#** mesasucumo BoiOpan u3 H, C;¢ anxwmma, Ci¢ ankokcu, Cig
ramoreHankmia, Cjg ranoreHankokcn, C,¢ ankenmna, C,e ankuamwia, ¢eruna, Csy
LUKJIOANIKWJIA, 5-7 WIEHHOro rerepoapuia, 4-7 WiIEHHOro rerepouukioankuia, ¢perun-Cig
ankwna-, Cs; muknoankuin-Cie ankwna-, (5-7 wneHHoro rerepoapmna)-Cig ankunma- u (4-7
YJIEHHOTO reTeporukioankuia)-C¢ aaKuia-;

kasxaeii R 1 R™* mesaucumo BbiOupatoT u3 H, C;¢ ankuna, Cy ranorenankuna, Cog
ankenuna, C, ¢ ankununa, penuna, Cs 7 IUKIOANKNUIA, 5-7 YIEHHOTO reTepoapuia, 4-7 4IeHHOTO
rerepouukioankuna, (erann-Cig ankuna-, Ci; mmkioankuwin-Cie ankuna-, 5-7 4YJIEHHOTO
rerepoapui-Ci ¢ ajakuia- u 4-7 4JIEHHOTO reTeporuKIoankui-C ¢ alKkuia-;

kaxnpiii R™* u R** neszasucumo BbiOpaH u3 OH, C; ¢ ankokcu u C;_¢ raIOreHAIKOKCH;

44 K44
unu roosie R u R

, IPUCOEANHEHHbIE K TOMY e aToMy B, BmecTe ¢ aromoM B, k
KOTOPOMY OHU TMPUCOEIUHEHBI, O0Pa3yIOT S- WU O-4JIEHHYIO TeTepPOIUKIOANKIIBHYI) TPYIIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHBIMU U3 Ci g
ankuna u Ci_g TaJIOTeHATIKHUIA, U

kaxnpii R*T nesaBucumo BeiOpan w3 OH, NO,, CN, ranorena, C;; ankuma, Cj3
ankenmna, C,3 ankunauna, C;; ramoreHankuna, 1uaHo-Ci;z ankmna, HO-Ci; ankuna, Ci;
ankokcu-Ci3 ankuna, Css muxmoankuna, Ci; ankokcu, C;i; ramoreHaikokcu, amuHo, Cij
ankwiamuno, mu(Ci3 amkunm)amuuo, THO, Ci13 ankmntuo, Ci3 ankuncyinspunuia, Cis
ankwicynbdonmia, kapdbammna, Ci.3 ankunkapoamuna, 1u(C.3 ankmn)kapdamuia, kapookcn, Ci.
3 ankwikapOonmnma, Ci4  ankokcukapOonmna, Ci3  ankunkapOonwinamuuo,  Ci3

ANIKOKCUKapOOHUIIAMUHO, Cis ANKUIKapOOHUIIOKCH, aMHHOKapOOHUIIOKCH, Cis
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ankunamMuHokapoonmnokeH, n1u(Ci3 ankuim)amuHokapOoHunoker, Ci3 ankuicyab(pOHIIAMUHO,
amuHocyibonmna, Cij;  ankunamuHocyiabgoHmwia, Au(Ci3  aJlKWI)aMHHOCYJIb(GOHIIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKUIIAMMHOCY JIb( OHUJIAMUHO, m(Ci3
AJIKAJT)aMUHOCYIb(OHMIAMUHO, aMuHOKapOoHmnamMuuo, C;3 aJKUIaMHMHOKapOOHMIAMHHOU
1u(C 1.3 anKui1)aMUHOKapOOHMIIAMHHO.

2. Coenunenue 1o . 1 wiu ero gapmareBTu4ecku npremsiemas cojb, rae 1, 2, 3,4, 5, 6,
7 unum 8 aTOMOB BOAOPOJA, NPHCOCAMHEHHBIX K aTOMaM yIrilepojia JOOBIX aJKUIIbHBIX,
AIKEHWIbHBIX, AJKUHUJIBHBIX, aPHIbHBIX, LHKJIOAJKHIbHBIX, Te€TePOLMKIOATKIIBHBIX HWIN
reTepoapuibHbiX 3amectutened uin -Ci aTKUIbHBIX-, AJIKUJIEHOBBIX, AJKEHHJICHOBBIX H

AJTKUHUJICHOBBIX CBA3bIBAIOIHUX TI'PYIIIL, Ka}KI[beI HeO6$I3aTeJ'IbHO, 3aMEHCHBI aTOMOM I[eﬁTepHﬂ.

3. Coenunenue 1o 1. 1 wim 2, KOTOpOeE MpeAcTasisieT codboii coequuenue Gopmysr (Ila):

R2

(IIa),

wiH ero papMaleBTHUECKH MTPUEeMIIEMasi COJIb.

4. CoenuHeHue 1o JIOOOMY OIHOMY M3 MIl. 1-3 wim ero ¢papMaLeBTHUECKH pUeMiIeMast
coib, Te R® npencrasisier codoit CN wn H.

5. Coenunenue o nodboMy ogHOMY U3 . 1-3 uiu ero papMaleBTUYECKH MpuemiieMas
conb, rae R® mpexcrasmser coGoit H.

6. CoenuHeHue Mo JrOOOMY OAHOMY M3 TII. 1-5 uiu ero papMaleBTHYECKH MpUeMiIeMast
COJIb, TJIE R? BbIOpaH u3 (eHuna, Cs 7 LUKIOATKHANIA, 5-6 YJIEHHOTO reTepoapuia u 4-7 4IeHHOrO
rerepouukioankmia, npuueM (enwn, Cs; HUKIOANKWI, 5-0 dieHHbI rerepoapunn u 4-7
2 wm 3

o 2 o
YJICHHBIM TE€TCPOLUKIIOATIKUI U3 R KaXKIabIH, HE00s13aTEILHO 3aMEUICHBbI 1

2 >

HE3aBUCUMO BbI6paHHbIMI/I 3aMECTUTCIISIMU RZA )

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, Cy ¢
ankenuna, C, ¢ ankuamna, pennna, C;7 MUKIOANKWIA, S5-6 YIEHHOTO reTepoapia, 4-7 4IeHHOTO
rerepounkioankmia, CN, NO,, OR™!, SR*™!, NHOR*, C(O)R", C(O)NR“*'R*™!, C(O)OR™!,
OC(O)R™!, OC(O)NR?'R®! NR2'R®! NRZ'C(O)R™!, NR%!C(0)OR™,
NRZ'C(O)NRR®!, S(O)RY! S(O)szZI

. . 2A
YJIEHHBIH reTepoapui U 4-7 4IeHHBIA reTeponrnKIoankimt u3 R™ Heobs3aTenbHO 3aMereHs! 1, 2

npudeM ykasaHHbli Qernn, Cs; nukiIoankumi, 5-6

2

2B
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMA R ™

21 b2l 21 a1
“ R, R R™" wnesasucumo BbiOpan u3 H, Ci¢ amkuna u Cig

KaKaobld R
rajoreHajiKujia, u
. 2B
kaxabii R™ HezaBucumo BbiOpaH u3 raynoreHa, OH, C;4 amkokcu, Ci4 raloreHajaKoKCH,

Ci-4 ankuna, Ci4 rajorenankuia, aMuHo, Ci.3 ankuiamuao U 1u(Cj_3 aJIKuI)aMIHO.
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7. Coenunenue o 0060My OHOMY U3 M. 1-5 uin ero gapMaleBTUYECKH MpuemMiIeMast

2
comb, rme R” BeiOpan u3 Cs¢ LUKIIOANKWIA, S5-6 HWIEHHOro rerepoapwia U 4-6 YIEHHOTO
rerepouukioankuia, npuieM Cs¢ LUKIOANKWI, S5-6 wieHHbIM rerepoapus U 4-6 4YJeHHBIN

2 .
rerepouukgoankun u3 R KOXKAbIA, HeoOs3aTeapbHO 3aMemeH | uiu 2 He3aBHUCHMO

5
BbIOpPAHHBIMU 3aMECTUTEIISIMU R*;

kaxablii R He3aBucHMO BbIOpaH u3 ranorena, C;4 ankwmna, C;4 rajoreHaikuia u
C(O)NRCle‘m, npudeM ykasaHHbI Cj4 ajqKuil U3 R** HeoOs3aTeNbHO 3aMeleH 1, 2 wm 3
HE3aBUCUMO Bbl6paHHbIMI/I 3aMECTUTCIIAMU RZB;

. pa2l b2l 21
kaxnpii R*, R, R

R%®! nesaBucumo BbiOpan u3 H, C;¢ ankuma u Cig
rajJoreHajikuna; u

KayKIbIA R?® nesaBucumo BbIOpaH u3 rajoreHa u OH.

8. CoenuHenwue 1o Jr000My OHOMY U3 mil. 1-5 unu ero papManeBTHYECKH MTpHeMIIeMast
conb, rae R® BbIOpaH M3 LMKIONMPOINNIA, OKCA3ONMIA, TPHA3OJMIA, MUPA3OIHIA, MHPHIMIA,
NUPUMUIMHWIA, JaurgaponupuavH-(2H)-una W OUPUAMHOHWIA, KaXABIH U3 KOTOPBIX
HeoOs13aTeNbHO 3aMelleH | 1ih 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R*;

kaxnbii R He3aBuCHMO BbIOpaH u3 ranmoreHa, Ci¢ ankuna, C;¢ ramorenankuia, Cog
ankennna, Caog amkummia, CN, NO,, OR™', SR*!, NHOR™', C(O)R"™, C(O)NR“'R™,
C(0)OR?!, OCO)R™!, OC(ONRZR®Z!, NRZR?! NRZCOR™!, NRZC(O)OR™,
NRZ'C(O)NRZ'R?' 1 S(O)RM!

3aMernieH 1, 2 nim 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*®;

. 2A
npudeM ykaszaHHbIH Ci¢ ankun u3 R™ Heobs3arenpHO

2

. pa2l bl 21
kaxneii R*, R, R©

R¥' nesaBucumo BoiOpan w3 H, C;¢ amkmna, Cig
rajjoreHajikuia, C, ¢ ankenuna u C, ¢ aNKUHUIA, U

kaxpii R*® HesaBucnmo BbIOpaH u3 rajorena u OH.

9. CoenuHeHue 1Mo JrOOOMY OTHOMY U3 L. 1-5 uiu ero papMaleBTHUECKH TpUeMIeMast
comb, rae R* Buibpan u3 1-(tpudropmern)uuknonpon-1-una, 1-stun-1H-nupason-5-uma, 1-
nponwi-1H-nupazon-5-una, 1-merun-6-oxco-1,6-nuruaponupuans-3-una, TUPUMUIUH-4-1I1a,
3,6-nuruaponupunus-4-ui-1(2H)-kapbokcamuna,  nupunus-4-wna,  4-(1-rugpokcUsITHI)-2-
METHIIOKCA30J-5-una, 2,2-audTop-1-ruapokcusTi)-2-MeTunokcason-S5-una, 1-atun-1H-1,2,3-
Tpuason-5-una u 1-metun-1H-1,2,3-rpuaszon-5-una.

10. Coenunenue no arodoMy ogHOMy 13 . 1-9 wiu ero gapmManeBTH4eCKH mpuemiieMast
COJIb, THE R* BeIOpan u3 H, D, ranorena, C,¢ ankuna, Ci¢ ramorenankuna, C, ¢ ankenuna, Cy g
ankunauna, Cg o apuna, Cs.jp umknoankwmna, 5-10 unenHoro rerepoapuiia, 4-10 uneHHOTO
rerepouukioankuna, Ce. 1o apun-Cig ankuna-, Cs g uuknoankun-Ci¢ ankuna-, (5-10 uiaeHHOrO
rerepoapmna)-Cj_¢ ankuia-, (4-10 uinenHoro rereporukioaikmia)-Ci g amkuna-, CN, NO,, ORa4,
SR* 4, NHOR®, C(O)R™, C(O)NR*R*, C(0)OR*, OC(O)R™, OC(O)NR“R*, NR“R“,
NRC(O)R™, NR¥C(0)OR™, NR*'C(O)NR“RY, S(O)R™ u S(0),R™, npruem Ci. anxui, Cog
ankenun, Coe ankunui, Ceio apui, Cizqo uukmoankun, 5-10 uneHHblit rerepoapmi, 4-10
yieHHbl rereporuknoankui, Ceio apun-Cie amkun-, Csjp umknoankuin-Cie ankui-, (5-10
aennblii rerepoapun)-Cg ankiun- u (4-10 wiennsii revepormkioankmn)-C g ankmn- u3 R

KaKIbIH, HeOOs13aTeNIbHO 3amernieH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4A;
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. pal pbd pod 4

kaxaeii R*, R™, R® u R mesasucumo BoiGpan u3 H, C ankuna, Ci raoreHankuna,
¢denuna, Cs; OUKIOANKWIA, 5-6 YIEHHOro rerepoapuia U 4-7 4IEHHOrO T'eTepPOLUKIIOANKIIA,
npuueM ykazaHHbId Cig ankwmn, ¢penmn, Cs; OUKIOANKWI, 5-6 4iIeHHbIH rerepoapui u 4-7

YJIEHHBIA MeTePOLIUKIOAIKUI U3 Ra4, Rb4, R u R# Ka)KIbIi, HEOOSI3aTeIbHO 3aMeIleHbl 1, 2

WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH R*,

kaxabii R* Hezasucumo BeIOpaH u3 D, rajnorena, C; ¢ ankuna, Ci¢ ranorenankuia, Co g
ankenuna, C, ¢ ankunmna, ¢penuna, Cs 7 LUKIOATKWIA, 5-6 YIEHHOTO rerepoapuia, 4-7 4IeHHOro
rerepounkioankmia, CN, NO,, OR*!, SR*!, NHOR*!, C(O)R""!, C(O)NR“'R*™!, C(0O)OR*!,
OC(OR™, OC(O)NR™R™! NREYRH! NR¥'C(O)R™, NR™'C(0)OR™,
NRC41C(O)NR°41Rd41, S(O)Rb41 u S(O)ZRMI, npuueM ykazauHbiid Ci¢ ankmi, Cy ¢ ankenun, Cog
ankuawi, Genwn, Cs;; UUKIOANKWI, 5-6 dWIeHHBbIH rerepoapwyi u  4-7  YJIEHHBIH

4A .
rerepouukgoankun u3 R KOKIbIA, HeoOs3aTeNIbHO 3aMemeH | win 2 He3aBUCUMO

2
4B
BBIOpAHHBIMHU 3aMeCTUTENSIMU R ;
. padl pbdl  podl d41
kaxaeii R™, R™, R™ m R™ HesaBucumo BwiOpan u3 H, Ci¢ amkmnma u Cig

41 bdl  podl 41
¥R, R®™ u RY™ nHeobGssarenbHO

rajoreHankuna, npuieM ykasaHHeli C;¢ ankun u3 R
3amerneH 1, 2 unu 3, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTESIMH R4B; u

KayKIbIA R* HesaBucumo BbIOpaH u3 raymoreHa, OH, C;_4 amkokcu, C;4 raloreHajIKOKCH,
C14 ankuna, Cy4 rasorenankuia, aMuHo, Ci3 agkuwiamuao U 1u(Cy_3 aJIKIT)aMIHO.

11. Coenunenue no nodoMy ogHOMY U3 M. 1-9 nnum ero gpapmManeBTHIecKu mpueMieMas
coms, rme R’ BbIOpaH U3 (eHmna, 5-6 uJeHHOro rerepoapuia, 4-7 HIEHHOTO
rerepounkyioankmia, ¢penun-C; s ankwia-, (5-10 umenHoro rerepoapmia)-Cis; ankuna-, (4-7
YJIEHHOro rerepouuknoankuia)-Cy; ankuna-, C(O)R™, C(O)NR“R* u NR¥RY, npuyeM
benun, 5-6 uneHHbll rerepoapuii, 4-7 dieHHbINH rereporukioankmwi, Genun-Cj s ankmi-, (5-10
yieHHbIH rerepoapun)-Ci s ankui- u (4-7 4ieHHbId rerepoumkinoankun)-Ci s ankui- u3 R*,
KaXIblid, HeoOs13aTeIbHO 3aMeliieH | Uik 2 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMH R* ;

kaxnpii R¥, R™, R™ u RY mesasucumo BoiOpan u3 H, Ci¢ ankuna, ¢penuna u 4-7
YJIEHHOTO TeTePOLMKIIOANKWIA, npuueM ykasaHHbli Cig ankui, ¢eHwn u 4-7 YJIeHHbIH
FETEPOLIMKJIOANKUIT U3 Ra4, Rb4, R u RY neobszarennho 3aMelneHpl 1, 2 unm 3 He3aBHCHUMO
BHIGpaHHBIMHU 3aMmecTuTesiMu R,

KasKIbI R** HesaBucumo BbIOpaH U3 rajoreHa, 4-7 4ieHHOro rereporukioankuia u OH,
MIPUYEM YKa3aHHBIN 4-7 YJIEHHBIN IeTePOLMKIOATKII U3 R** HeoBGszarensHo 3amemen 1w 2
HE3aBHCHMO BbIOpaHHbIMHU 3amecturesivi R*E; 1

KayKIbIA R*E nesaBucumo BbIOpaH u3 rajoreHa, OH u C, 4 ankuna.

12. Coenunenue no rodoMy ogHOMY 13 ML 1-9 nnm ero gpapmManeBTHIecKu mpueMieMas
conb, rae R* Bribpan us C(O)NHC jgankuma, C(O)-azeruannmna, C(O)-nupponunuanna, C(O)-
nmunepuauamia, C(O)N(Ci¢ ankmna),, NHC(O)OC,¢ ankuna, (azerununmn)-Ci aykuia,
(muapummn)-Ci¢ ankwna, (penmn)-Cie ankuna, (proppenun)-Cie amkuna, 3,6-guruapo-2H-
nupanuina, NH-(¢ennna), nupunmna u (mupposno|3,2-b jmupunuamn)-Ci.s ankuna,

npuueM kaxnas Ci¢ aJKIIbHAS U a3€TUANHIUIbHAS TPYIINa HeoOs13aTeIbHO 3aMelneHa 1

win 2 rpynnamMu OH; u kaXaplii TUPUANI HEOOSI3aTeNbHO 3aMelleH METUJIIHIIEPA3UHUIIBHOM
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rpPynIomu.

13. Coenunenue no nodoMy ogHOMY U3 . 1-9 unm ero gpapmManeBTHUIecKu mpueMieMas
CONb, TIe R* BoiOpan m3 C(O)NHCH,CHj;, C(O)N(CH;3)(CH,CH3), C(O)N(CH,CHs),,
NHC(O)OCH,CH3s, C(O)-azeruaununa, C(O)-ruppokcuazeruaunmna, C(O)-nupponuauHuia,
C(O)-munepunnnamna, CHy-azeruguanna, CH,-mupununa, CHj-propdpenmna, CH(OH)-
dTopdenmna, NH-dpenuna, 3,6-muruapo-2H-nupanuna, (MeTHINUNEPasUHWI)IHPUIUHUIA U
(1H-nmuppouno[3,2-b]mupuaus-3-um)mernia.

14. Coenunenue no Jr0OOMy OTHOMY U3 MIl. 1-5 uiu ero gpapMareBTUYECKH MpueMiIeMast
COJIb, T/ R? BeiOpan u3 H, D, ranorena, C, ¢ ankuna, Cy¢ ramorenankuna u CN.

15. Coenunenue no mr000My ogHOMY 13 . 1-5 uiu ero apManeBTHYEeCKH MpueMiIeMast
coib, rae R? BoiGpan u3 H, qudpropotina, 6poma i CN.

16. Coenunenue mo jrobomMy omHoMmy w3 mm. 14 u 15 wim ero ¢apmaneBTHUECKH
npuemneMast coib, rae R* BoiGpan u3 pennn-Cyq ankuia-, (5-6 wiennoro rerepoapina)-Ci.g
ankuna- u C(O)NR‘RY
us R?

n3 OH u ranorena; u

npudeM ¢eHmn-Cj g ankni- u (5-6 unenHblil rerepoapui)-Cj.¢ aTKUI-

2

, KOKJbIH, HeoOs3aTebHO 3aMelneH | Win 2 3aMeCTUTENSIMHA, HE3aBHUCUMO BBIOPAHHBIMU
kaxabii R, R u R* nesasucumo BoiOpan u3 H u Ci¢ ankumna.

17. Coenunenne mo moboMy omHomy u3 mm. 14 m 15 wnm ero ¢apmaueBTHUECKH
npuemiieMasi CoJib, Ie R* BoIOpan u3 -C(O)NHCH,CH3;, -CH,-mupununa, CH,-¢propdennna u
CH(OH)-dropdenuina.

18. Coenunenue no 1. 3 wiu ero papMaleBTUYECKH IpueMyieMast CoJib, Te:

R’npencrasister coboit H um CN;

Cy1 npeacTasisier co0oi GeHus, KOTOpHIii 3aMelneH | uin 2, He3aBUCUMO BbIOPAaHHBIMH
3aMECTHUTEIISIMU R7;

kaxsiii R’ HesaBucnmo BbIOpaH u3 rajorena u CN;

R? Boibpan u3 denmna, Cs; HUKIOAIKIIA, 5-6 WICHHOTO reTepoapuia i 4-7 WiIeHHOro
rerepouukioankmna, npuueM (enmn, Cs; UUKIOATKUI, S5-6 4YeHHBbIM rerepoapun u 4-7
YJIEHHBIN IeTePOLUKIIOAKUI U3 R? , KaknpIii, HeoOs13aTeNIbHO 3aMelteH 1, 2 uian 3 He3aBHCHMO
BbIOpAaHHBIMU 3aMECTUTEIISIMU R*,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramorenHankmna, C ¢
ankenuna, C, ¢ ankuamna, Gennna, C;7 MUKIOANKWIA, S5-6 YIEHHOTO reTepoapuia, 4-7 4IEHHOTO
rerepounkioankmia, CN, NO,, OR™!, SR*™!, NHOR*, C(O)R", C(O)NR“*'R*™!, C(O)OR™!,
OC(O)R™!, OC(O)NRZ'R®! NR2'R®! NRZ'C(O)R™!, NR%!C(0)OR™,
NRZC(O)NRR®!, S(O)RY! S(O)szZI

YJIEHHBIN rerepoapui U 4-7 4ICHHBIN reTepOLMKIOATKIIT U3 R** HeoBs13aTeNnbHO 3aMelleHbl 1,2

npudeM ykasaHHbIi Qernn, Cs; HuKiIoankui, 5-6

2

2B
WUIM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMA R,

21 b2l 21 a1
“ R, R° R™" wnesasucumo BbiOpan u3 H, Ci¢ amkuna u Cig

KaKaopli R
raJIoreHaJIKuia;
. 2B
kaxabii R™ HezaBucumo BbiOpaH u3 raynoreHa, OH, Cj4 amkokcu, Ci4 raloreHajaKoKCH,

Ci-4 ankuna, Ci4 ranorenankuia, aMmuHo, Ci3 ankmiamMmuao U 1u(Cj_3 KU )aMHHO,
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R* BbiOpaH u3 H, D, ranorena, Ci¢ ankuna, Ci¢ ranorenankmia, Coe ankenuna, Cig
ankununa, Ce o apuna, Cs.jp umxnoankwmna, 5-10 uneHHoro rerepoapuiia, 4-10 ujneHHOrO
rerepouukyioankuna, Ce. 1o apun-Ci ¢ ankuna-, Cs g uuxnoankun-Ci¢ ankumna-, (5-10 uiaeHHOrO
rerepoapmina)-C;_¢ ankuia-, (4-10 unennoro rerepouuknoankmna)-Cig ankuia-, CN, NO,, ORa4,
SR*, NHOR™, C(O)R™, C(O)NR“RY, C(O)OR*, OC(O)R™, OC(O)NR“R*, NR*R%,
NR“C(O)R™, NR#C(0)OR*, NR“C(O)NRR®, S(O)R™ u S(0),R™, npuuem C,.¢ ankm, Cag
ankenmn, Co¢ amkunun, Cgo apmn, Cso nukmoankus, 5-10 wneHHbld rerepoapui, 4-10
yineHHbld rerepouuknoankuwi, Ce o apmn-Cig ankmn-, Cs o umknoankun-Cig ankui-, (5-10
unennblii rerepoapun)-Cg ankun- u (4-10 wiennsii rerepouukioankun)-C g ankmn- u3 RY
KKIbIN, HeOOsI3aTeNbHO 3aMelneH 1, 2, 3 viu 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU R4A;

kaxabii R*, R™, R u R* nesasucumo BoiOpan u3 H, Ci¢ ankuna, Cy¢ rajoreHankuia,
denuna, Cs; NUKIOANKWIA, 5-6 YIEHHOrO rerepoapuia U 4-7 YJIEHHOTO T'eTepPOLMKIIOANKIIIA,
npudeM ykazaHHbli Cig amkwn, ¢Germnn, Cs; mUKIOATKWI, S5-6 4jeHHbIA rerepoapwn u 4-7

YJIEHHBIA MeTePOLUKIOANKUI U3 Ra4, Rb4, R* u R# Ka)KIbIH, HEOOSI3aTEIbHO 3aMEIEeHbl 1, 2

WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

kaxnbii R* nezasucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C_¢ ramoreHankmna, Cy ¢
ankenmna, C, ¢ ankuamna, Germnna, C;7 MUKIOANKWIA, S-6 YIEHHOTO reTepoapuia, 4-7 4IEHHOTO
rerepoumkioankmia, CN, NO,, OR*!, SR**!, NHOR*!, C(O)R"", C(O)NR*“*'R™!, C(O)OR*"!,
OC(O)Rb41, OC(O)NRC41Rd41, NRERH! NRC41C(O)Rb41, NRC(0)OR™!,
NR“UCO)NRMR™, S(O)R™ 1 S(0),R™, npruem ykasannsiii C ¢ ankun, Ca.g ankenn, Cog
ankuawi, Genmn, Cs;; UUKIOANKWI, 5-6 wieHHbIM rerepoapmwyi ©u  4-7  YJICHHBIA

4A .
rerepouukygoankun u3 R KOKABIHA, HeoOs3aTeNIbHO 3aMemeH | uiu 2 He3aBUCHUMO

>
BbIOPaHHBIMHU 3aMECTUTEIISIMU R*,

kaxnpii R, R™M Ry R mesasucumo Boibpan u3 H, Ci¢ amkuma u Cig
rajioreHajIkuia, npudeM ykasaHHbll Cj¢ ankun u3 R*, R™ R u R™ HeoGszarensro
3amerneH 1, 2 unu 3, He3aBUCUMO BbIOPAaHHBIMU 3aMECTUTEIISIMH R4B; u

Ka)KI bl R*® nesasucumo BbIOpaH u3 ramoreHa, OH, C;_4 ankokcu, C;4 raloreHajaKoKCH,
C14 anxuna, Cy4 ranoreHankuia, aMmuHo, C3 ankunamuto v qu(C;_3 aJIKUIT)aMHUHO,

19. Coenunenue no 1. 3 wiu ero papMaleBTUYECKH IpueMyieMast CoJib, T1e:

R’npencrasusier coboit H um CN;

Cy' npencrassier co6oii 3-unanodeHmT wim 3-uuaHo-2-GpropheHur,

R* BoiOpaH u3 Cs;¢ UUKIOANKWIA, 5-0 UjIeHHOro rerepoapwia u 4-0 YJIEHHOrO
rerepouukioankuiaa, npuieM Cs HUKIOANKWI, S5-6 wieHHBbIM rerepoapuy U 4-0 WICHHBIN

2 .
rerepouukgoankun u3 R KOXKABIA, HeoOs3aTeqpbHO 3aMemeH | wuiu 2 He3aBHUCHMO

2
BBIOPAHHBIMHU 3aMECTUTEIISIMU RZA;
. 2A
Kakapii R™ HesaBucumo BbIOpaH w3 rajoreHa, Cip4 amkuia, Ci4 rajoreHajkuia |
21 pd2l
C(O)NR“'R

2B
HE3aBHUCUMO BbI6paHHbIMI/I 3aMecTUTeNIsIMI R )
21 b21 21
a , R , RC

. 2A
npudeM ykazaHHbil Ci4 amkun u3 R™ Heobs3arenpHO 3amemeH 1, 2 umm 3

2

. d21
Kaxapi R R HezaBucuMo BbiOpan u3 H, Ci¢ ankuma u Cig

raJJoOr¢HaJikuja,
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kaxabiii R*® Hesasucnmo BeiGpan u3 ranorena u OH;

R* BbIOpaH U3 QeHmna, 5-6 4JIeHHOro rerepoapuia, 4-7 4JIEHHOTO reTepOLUKIIOANKIIA,
¢enun-Cy3 ankuna-, (5-10 wumenHoro rerepoapmna)-C;s ankwia-, (4-7  9IEHHOTO
rerepouukioankuia)-Cy 3 ankuia-, C(O)R™, C(O)NR™R* u NR“R*, npUYeM JaHHBIA (QEeHWU,
5-6 uneHHbIN rerepoapui, 4-7 YiIeHHbIH reTepouukIoanku, ¢peHmn-Ci 3 amkui-, (5-10 uneHHbIH
rerepoapun)-Cy.3 ankuia- U (4-7 4IeHHbIH TeTepOUUKIOANKII)-Cy.3 alKWiI- U3 R* , KasKIbIH,
HeoOs13aTeNIbHO 3aMeleH | uiii 2 He3aBUCUMO BbIOPaHHBIMU 3aMECTUTEIISIMU R4A;

kaxnpii R¥, R™, R™ u R™ nesasucumo BoiOpan u3 H, Ci¢ ankuna, ¢penuna u 4-7
YJIEHHOTO TeTEPOLUKIIOaIKUIa, npudeM ykasaHHbii Cig ankwi, ¢GeHun u 4-7 dJIeHHBIA
FETEPOLIMKJIOANIKUIT U3 Ra4, Rb4, R u RY neobszarennho 3aMelneHpl 1, 2 unmm 3 He3aBHCHUMO
BbIOpAaHHBIMU 3aMECTUTEIISIMU R*,

KasKIbId R** HesaBucumo BbIOpaH U3 rajoreHa, 4-7 4ieHHOro reteporukioankmia u OH,
MPUYEM YKa3aHHBIN 4-7 4J€HHBIN MeTepOLMKIOAIKIII U3 R* HeoBssarensHo 3amemen 1 mm 2
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*®: u

KayKIbIA R*E nesaBucumo BbIOpaH u3 rajoreHa, OH u C, 4 ankuna.

20. CoenuHeHHE 110 1. 3 WK ero (hapMaLeBTHUECKH IpUeMiieMast CoJlb, I7ie:

R’npencrasusier coboit H um CN;

Cy' npencrasisier coGoii (heHnI, KOTOPBIH 3aMeleH 1 1M 2, He3aBHCHMO BHIOPAHHBIMHU
3aMECTUTEJISIMU R7;

kaxpii R He3aBUCHMO BbIOpaH u3 rajorena u CN;

R? BbIOpaH u3 H, ranorena, C; ¢ ankuna, C;¢ ranorenankuia u CN;

R* BoIOpaH u3 ¢(enun-C;¢ ankwmna-, (5-6 uneHHoro rerepoapmna)-Cig ankmia- H
C(O)NR“RY, npudeM ¢GeHun-Cig ankmi- u (5-6 uneHHbli rerepoapui)-Cie ankmi- u3 R*,
KaXKIbIH, HeoOs3aTeNbHO 3aMellieH | Win 2 3aMeCTUTENsIMH, He3aBUCUMO BelOpaHHbIMU 13 OH n
rajoresa; u

kaxbii R, R u R* nesasucumo BoiOpan u3 H u C;¢ ankuia.

21. CoenuHenuwe 1o JOOOMY OJHOMY M3 Il 1-3, KOTOpOe MpencTaBisieT COOOM

coenunenue Gopmys (I1Ib):

(R

N\‘\ S

NH; (IIb),

W ero (papMareBTU4YecKy npremMsieMas Cojlb, TAe N paBHO 1ejaomy uuciy ot 0 1o 4.
22. CoemguHeHwe 1O JOOOMY OJHOMY W3 M. 1-3, KOTOpoe MpencTaBisieT COOOM

coenunenue Gopmysr (Ilc):
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\

R2
RT_

. N
\ R-I

NH; (Ilc).

WK ero (papMaleBTHUECKU pUeMIIeMast COJTb.
23. CoenuHenne no m. 1 win 2, KOTOpOe MPencTaBisier coOOH coenuHeHue (HOopMyJIbl
(IMTa):
R2

NH, (Ila),

WK ero (papMaLeBTHUECKU IpUuemMiieMast CoJlb.

24. Coenunenue mo nobOoMy omHomy u3 mm. 1-17 um 23, unm ero ¢apmauneBTU4eCKU
IpuemMmiieMast Cojb, IA€ Cy1 npezncTasisier coOoi (eHwmn, 3amemeHHbii 1 win 2 He3aBUCHMO
BHIOpPAHHBIME 3aMecTHTEAMH R; 1

kaxbiii R’ HesaBucumo Boibpan u3 ramorena u CN.

25. CoenunHenue mo Jir0bomy omHomy w3 mm. 1-17 u 23, unu ero (apManeBTHYECKH
npuemiemMasi conb, rae Cy' npencrasisier coboil LuaHO(EeHHI.

26. Coenunenne mo jgrobomy omHomy u3 nm. 1-17 u 23 wim ero ¢dapmaueBTu4ecKu
npuemiemMasi CoJib, T1Ie Cy1 npencrassier cobol 3-unanodenwn wim 3-uuaHo-2-GropdeHu.

27. Coenunenne no grodomy omHomy u3 nm. 1, 2 u 23-26 nuimm ero ¢apmMareBTUYECKH
npuemiiemMasl CoJib, A€ R? BoiOpan u3 Cgio apuna, Cs o mukioankwia, 5-10 4ieHHOro
rerepoapmia u 4-10 uneHHoro rerepounkioankuna, npudieMm Ce 1o apui, Cs.jo mukmoankuwt, 5-10

o - 2 o
YIeHHBIH rerepoapuit U 4-10 4JIeHHBbIH reTepouuKIoaikiml u3 R” | Kakmeld, HeoOs3aTeIbHO

3ametteH 1, 2, 3 win 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*;

Kaskblii R™ HesaBucuMO BbIOpaH u3 D, ranorena, C.¢ ankuna, C;¢ ramoreHankmia, Co6
ankenuna, Co ankununa, Ce.10 apum, C3-10 LUKIOANKuna, 5-10 unenHoro rerepoapuna, 4-10
uensoro rerepormkinoankmia, CN, NO,, OR™!, SR**', NHOR™!, C(O)R", C(O)NR“'R™*,
C(0)OR?!, OCO)R™!, OC(ONRZR®Z!, NRZRZ! NRZCOR™!, NRZC(O)OR™,
NR“'C(O)NR'R™!, S(O)R™! i S(0),R", npuuem ykasannbiii Cy. ankni, Cy.q TATOreHAIKHL,

Co6 ankenun, Cy ankunun, Ce.1o apun, Cs.jp nukioankui, 5-10 uneHHbI rerepoapun u 4-10
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YJIEHHBIA TETEPOLMKIIOANKWI U3 R* , KaxKmbli, HeoOs3aTeNbHO 3aMmelneHbl 1, 2 wuau 3

>
2B
HE3aBMCHMO BHIOPAHHBIMU 3aMECTUTENSAMU R™;
. na2l 24l 21 21
kakaeii R*, R™, R*" u R% wnesaBucumo BbiOpan u3 H, Ci¢ ankuna u Cig

21 1
“* u R* Heobs3aTepHO

raJIoreHaJIKiiIa, npudeM ykasaHHbI Cj¢ ankun us Ra21, R241, R
3aMeIeH 1, 2 Wi 3 HE3aBHCHUMO BBIOPAHHBIME 3aMecTuTemsiMi R*; u

kaxnpii R*®  HesaBucumo BbiOpan u3 D, ramorena, OH, C;4 anmkokcu, Ci4
ranoreHankokcu, Ci4 ankwuna, C;4 ramoreHankuia, amuHo, C;s ankumamuHo u au(Cjs
AJTKWJT)aMHUHO.

28. Coenunenne no jgrodomy omHomy u3 . 1, 2 u 23-26 umm ero ¢gapmMareBTUYeCKu
npuemiiemasl  Cojb, TIAe R? BbIOpaH u3 5-10-uneHHOro rerepoapuia W 4-7-4JEHHOTO
reTepoLUKIIOANKIIA, NTpuyueM S-10-uneHHbIN reTepoapui U 4-7-4I€HHbIN reTepOLUKIOANKII U3
R’ , KOKIbIN, HEOOsI3aTEIbHO 3aMelneHbl 1, 2 win 3 He3aBHUCHMO BHIOPAHHBIMH 3aMECTUTESIMU
R,

KayKIbIA R** HeszaBucumo BbIOpaH u3 rajorena, C; ¢ ankuna, Cy¢ ranorenankunaa u OH,
npuyeM ykasaHHbIH Cjg ankun us3 R* HeoBssaTenbHO 3amemeH 1, 2 MIM 3, HE3aBHCHMO
BHIOPAHHBIMH 3aMecTHTeNsIMH R™>; 11

KayKIbIA R?® nesaBucumo BbIOpaH u3 D, ranorena u OH.

29. Coenunenne no mrodomy omHomy u3 mm. 1, 2 u 23-26 uimm ero ¢gapmManeBTUIECKH
puemiieMas Cojb, Iae R* BbIOpaH U3 0-0kco-1,6-nurunponupuang-3-mia, TUPUMHINH-4-1I1a,
1-meTun-6-okco-1,6-gurugponupuaus-3-una, 1-merun-6-okco-1,6-nuruaponupuaasut-3-una,
4-mMeTunokca3on-5-una, 4-3TWIoKca3on-5-wna, 3-merwinupuanH-4-una,  4-(2,2-gudTop-1-
TUIPOKCUITII)-2-METUIIOKCa30-5-una, 2-metun-4-(2,2,2-tpudrop-1-ruipoKCUITHI)OKCA301-5-
una, 1-stun-1H-nupaszon-5-una, 6-runpoxcunupuauvs-3-una, 2,0-AMMETUINUPUAUH-4-una, 3-
metmi- | H-niupazon-4-una, [1,2,4]rpuasonol4,3-a JnupuanH-6-mna, okca3on-5-mia, umuaaso| 1,2-
almupunuH-6-nna, 3-propnupumun-4-mna u  1-(mernin-d3)-6-okco-1,6-auruaponupunazuH-3-
uia.

30. Coenunenue no oOoMy omHoMy u3 mm. 1, 2 u 23-26 wim ero apmaueBTHUECKH
npuemieMasi CoJib, rae R* npezncrasisier codboii H.

31. Coenuaenue no modoMy ogHOMy m3 mmn. 1, 2 u 23- 26 unm ero (apManeBTHYECKH
npuemiieMasl CoJib, Te R’ npencrapisier coboi  6-0kco-1,6-TUruAPONUPUANH-3-HIT WU
umunaso[ 1,2-a|nmupunun-6-mr; u R* npencrasisier coboii H.

32. CoenpnHeHue no modoMy ogHOMY U3 min. 1, 2 u 23- 26 unm ero (apManeBTHIECKU
npremneMast coib, e R? mpencrasisier coboit H; u R* mpencrasiser coboit -NHC(0)OC
AJKUIL

33. Coenunenue no modomy omHoMy u3 mmn. 1, 2 u 23-30 wm ero ¢apmaueBTHUECKH
npuemiiemMasi CoJib, Iie:

R* BbIOpaH m3 Ce 19 apmin-Ci¢ anmkuna-, Cz.jo mukiaoankuia-Ci.¢ amkumna-, (5-10 aneHHoro
rerepoapmia)-Cj¢ ankuna-, (4-10 anenHoro rereporukioankuia)-Ci.q ankuia-, OR*, C(O)R™,
C(O)NR“RY, C(0)OR*, NR*'R¥, S(0),NR“‘R* u S(0O),R™

Cs.10 mmxnoankun-Cie ankuin-, (5-10 unennsiii rerepoapun)-Cie ankui - u (4-10 uneHHbIN

npuueM Ce 1o apun-Cig ankui-,

2
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reTepourkKIoaNKimn)-C¢ alKuiI- W3 R* , KaXIplid, HeoOs3aTeapbHO 3amerneHsl 1, 2 wmm 3
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R

kaxneii R*, R™, R u R nesasucumo BoiGpan u3 H, Cy.¢ ankuna, Cy.¢ raoreHaIKmia,
Ce10 apuna, Csjo unuknoankuna, S5-10 wuneHHoro rerepoapuna, 4-10 uneHHOro
rerepouukyoankuna, Ce o apui-Cje ankuna-, Cs 1o uukioankun-C ¢ ankuna-, (5-10 unennoro
rerepoapuna)-Ci¢ ankuia- u (4-10 uneHHoro rerepouukioankuia)-Ci g ankuna-, npuuem Cjg
ankun, Ceo apwn, Csgo muknoankwi, 5-10 unensHsii rerepoapus, 4-10 uneHHbIH
rerepouukyoankui, Cgo apun-Cig ankmn-, Csqo uuknoankun-Cig ankmi-, (5-10 dieHHbIN
rerepoapuin)-Cj ¢ ankmwi- u (4-10 dneHHbI reTeporukioankun)-Ci ¢ amKui- u3 R* R™ R* u
R% , KaXIbIi, HeoOs3aTeIbHO 3aMeleHbl 1, 2 win 3 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU
R

kaxnbii R* HezaBucumo BbIOpaH u3 ranorena, Ci¢ ankuna, C;¢ ranorenankuia, Ce o
apuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10 4JIEHHOTO TeTEPOLMKIIOANKIIIA,
Ce.10 apun-C¢ ankuna-, Cs o muknoankun-Ci¢ ankuwia-, (5-10 unenHoro rerepoapuna)-Ci g
ankuna-, (4-10 wunmenHoro rerepoumkioankmia)-Cy ¢ amkuma-, CN, ORa41, C(O)Rb41,
C(O)NR'R™ C(0)OR™!, NR™R™, S(0),NR“'R*™ 1 S(0),R"*, npuuem C ¢ anxn, 5 Ce.10
apun, Cs.jo mukimoankmi, S-10 unenssiii rerepoapui, 4-10 unenssiit rerepounkaoankmi, Ce o
apun-Cj_g ankui-, Cs.jp mukmoankmn-Ci g amkui-, (5-10 unennsiii rerepoapuin)-Ci¢ ankui- u (4-
10 uneHHbIN reTeponuKIoaTKui)-C¢ aNKWI- U3 R* , KaxKnblid, HeoOs3aTeNIbHO 3aMelneHbl 1, 2
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R*,

41 5bdl 41 d41
*OR™, R R™ mHesaBucumo BbuiOpan u3 H, Ci¢ ankmma, Cig

Kakabli R
rayoreHankmia, penuna, Cs¢ nUKIOANKWIa, 4-7 YWIEHHOTO reTepOIHKIOATKIIA U 5-6 YIEHHOTO
rerepoapuia, npuaeM Cj¢ anmkui, ¢penun, Cs g UMKIoaNKI, 4-7 4JeHHBIA reTepOLUKIOATKIIT 1
5-6 4neHHBIH reTepoapuil U3 Ra41, Rb41, R y R , KasKJIbIil, He0Os3aTeIbHO 3aMelleHbl 1, 2
WM 3 He3aBUCHMO BBIOPAHHBIMHU 3aMECTHUTEIISIMH R,

Ka)KI bl R*® HesaBucumo BbiOpaH w3 ranmoreHa, C;¢ ankwmna, Cig rajoreHajikuia,
benuna, Csg nukioankuia, 4-7 4IEHHOTO TeTEPOLMKIIOANKHIA, 5-0 YJEHHOrO reTepoapua,
benun-Cy 3 ankuna-, (Cs¢ uuknoankun)-Cy 3 aakuia-, (4-7 4aeHHOro rerepouukioankmia)-C s
ankmna-, (5-6 wienHoro rerepoapuna)-Cis ankwia-, CN, OR*?, C(O)R™, C(O)NR*“R*?,
C(O)OR*™, NR““R™, S(0),NR“™R™ u S(O)R™, npuuem Ci¢ anxmn, denmn, Cig
LUKJIOATIKWJ, 4-7 YJIEHHBIH TeTepOLUKIIOANIKWI, 5-6 wneHblid rerepoapun, Genmn-Ci 3 ankui-,
(Cs.¢ umkmoanmkun)-Cy3 ankui-, (4-7 4ieHHbIH reTepornukioankuin)-Cy ;3 ankui-, (5-6 4jieHHbIH

4B .
rerepoapmn)-Cj 3 ankwi- u3 R KaXIbIH, HeOOs13aTeNbHO 3aMeleHbl 1, 2 win 3 He3aBUCUMO

2

BBIOPAHHBIMHU 3aMECTUTEIISIMU R,

kaxaeii R, R™. R*¥ u R nesasucumo BoiOpan u3 H, Ci¢ ankuma, Cig
ranoreHankmia, Genuna, Cs¢ OUKIOANKWIA, 4-7 YWIEHHOTO reTePOIUKIOATKIIA U S5-6 YIEHHOTO
rerepoapuina, npudeM Cig anmkmi, ¢penmt, Csg UUKIOANKII, 4-7 YJIEHHBIA MeTepOLMKIOATKIIT 1

42 HbA2 pod2  pdd2
R, R R

5-6 unenHbldi rerepoapuia u3 R KaXIbIH, HEOOs3aTeIbHO 3aMelIeHbl 1, 2

2

4C
WM 3 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTHTEIsIMA R™;

. pAC 43
kaxaeii R™ HesaBucumo BoiOpan u3 Cig ankuna, Cie ramorenankunma, CN, OR*",
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ankun m3 R*C HeoBssarenpHo 3amelnen | Him 2 He3aBHCHMO BbIOPaHHBIMU 3aMECTUTENSIMU R*;

npudeM Cie

2

43 pbd3  pod3 443
2R, R m R™ nesasucumo BoiOpan u3 H, Ci¢ amkuma u Cig

43 b4 ppodl d43
R, R m R

Kakabli R

rajioreHasnkmwia, npuueM Ci¢ ankun u3 R Ka)KJIbIH, HEOOs3aTeNbHO

>
3aMerieH | min 2 HE3aBUCHMO BHIOPAHHBIME 3amectuTessivi R,

wmm, moboit R u R*?, NPUCOEIUHEHHbIE K TOMY ke aToMy N, BMecTe ¢ aToMOoM N, k
KOTOPOMY OHHM NPHUCOEIUHEHBbI, 00pa3yroT 4-, 5- MM O-YJEHHYK T'eTePOLUKIOANKUIbHYIO
rpymmy, npuueM 4-, 5- WM O-4lIeHHas TeTEePOLMKIOANKUIbHAS Tpymnmna HeoOs3aTeabHO
3amerneHa 1, 2, 3 uiau 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R4D; u

KayKIbIA R*P Hesasucumo BbiOpaH u3 Cy 3 ankmna u OH.

34. Coenpunenue no modomy ogaomy u3 mm. 1, 2 u 23- 30 unm ero apManeBTHYECKU
npuemiiemMasi CoJib, T R* BbIOpaH u3 pernn-Cy 3 ajgxumia-, (4-7 4IEHHOTO reTepOIHKIIOATKIIA)-

C13 ankuna-, (5-10 unennoro rerepoapuia)-Ci.3 ajakuia-, ORa4, C(O)Rb4 u S(O)gRb4 pu4YemM

2

benun-Cy3 amkun-, (4-7 uneHHbld rerepouukioankun)-Cys amkuia- u (5-10 yneHHbIH

4 o
rerepoapmn)-Cj 3 anmkmi- u3 R | KaxIblid, HeoOsS3aTeNbHO 3aMelleHbl 1, 2 win 3 He3aBUCUMO

,
BHIGpaHHBIMH 3amecTuTesiMu R,

kaxaeii R¥, R, R™ u R¥™ mesaBucumo BoiOpaH u3 (eHuna, 4-7 YIEHHOTO
rerepouuKIoaNkmia u (5-6 uiaeHHoro rerepoapuia)-C3 ankuna-, npuueM Genrm, 4-7 daeHHbIH
reTepOLKIOANKIT U (5-6 unenHbiii rerepoapmn)-Cis ankmi- w3 R, R™, R® u R | kaxapiii,
HeoOs13aTeNbHO 3aMelleHs! 1, 2 min 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH R*;

KayKIbIi R* neszaBucumo BbIOpaH u3 rajorena, Ci¢ ankwuna, Ci¢ rajoreHankmia, 5-6
YJIEHHOTO retepoapuia, (4-10 uneHHoro rereporukioankuia)-Ci3 ankumna-, OR*!, S(0).R" u
NR“R*, npudeM Cj.¢ ankui, 5-6 uneHHbIi rerepoapui 1 (4-10 dieHHBIN reTepoLMKIOAKILI)-
C13 anKu- us R*A , K&XIbIi, HeoOs3aTeIbHO 3aMelleHbl 1, 2 uiu 3 He3aBUCHUMO BHIOPAHHBIMU
3aMECTHUTEIISIMU R4B;

a4l pbdl o4l
., R7, R

" d4
Kaxnapii R R HesaBucumo BoiOpan w3 H, C;¢ anmkwmna, Cig

rajioreHajkmia u 5-6 wieHHoro rerepoapuia, npuieM Cj ¢ ankui U 5-6 4JIeHHBIH reTepoapui us

4B
BbIOpPaHHBIMU 3aMeCTUTENsIMU R™;

KaKIbIA, HeOoOs3aTeNbHO 3aMelleHbl 1, 2 Wi 3 He3aBHUCHMO

2 2

. 4B
kaxapii R™ HesaBucumo BbiOpaH u3 ranorena, Ci g amkuna, Ci¢ rajgoreHankmna, Csg
LUKJIOANIKWJIA, 4-7 YJIEHHOTO reTeporukioankuia, (5-6 dneHHoro rerepoapmia)-Ci s ajkuia-,
42 b42 42 4215 d42

CN, OR*", C(OR”™, C(O)OR*" u NR““R

YIEHHBIH rerepoapuit, 4-7 YIeHHBIH TreTeponuKiIoankun U (5-6 uneHHbli rerepoapui)-Ciz

npuueM Ci¢ ankun, Csg UUKIOATKHI, 5-6

2

ankun- w3 R*™® | kaeiil, HeoGs3aTenbHO 3amemenbl 1, 2 WM 3 HE3aBHCHMO BBIOpPAHHBIMHU

>
3aMECTHUTEJISIMU R4C;

kaxaeii R, R R*¥ u R nesaucumo BoiOpan u3 H, Ci¢ ankuma, Csg
LUKJIOAJIKKJIA, 5-6 YJI€HHOro rerepoapuia U 5-7 4jJeHHOro rerepouukioankuna, npudeM Cig
ankui, Cs¢ UMKJIOANKII, 5-6 YJIeHHBINH reTepoapui U 5-7 4JIeHHbIH reTepOLUKIIOAIKII U3 R*?,
Rb42, R y R , KOKIbIH, HeOOs3aTeNIbHO 3aMeleHbl 1, 2 uin 3 He3aBHCUMO BBIOPAHHBIMU

3aMeCTUTEIISIMU R4C;
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kaxapii R mesasucumo Boibpan us Crg ankmia, CN, C(O)NR®R™, C(O)OR*”,
NR*®R% y S(O)sz43, npuueM Cj_g aJKUI U3 R* Heobs3arensHo 3aMelrieH 1 mim 2 He3aBUCUMO
BHIOpaHHbIME 3aMecTHTeAMH R*;

kaxaeii R, R, R*® u R nesasucumo Boibpan w3 H, Ci¢ ankuma u Cig
rajoreHasnkmwia, npuueMm Cie ankun us Ra43, Rb43, R u R , KaXXIbIii, HEOOs13aTeIbHO
3amelneH | nim 2 He3aBUCHMO BbIOPAHHBIMU 3aMECTHTEISIMU R,

umi, moboit R u R*?, IIPUCOEANHEHHbIE K TOMY ke atomy N, Bmecte ¢ aToMoM N, K
KOTOPOMY OHH MPHCOEIUHEHBbI, O0pa3yroT 4-, 5- HIN O-WICHHYI Te€TepOLMKIOATKUIbHYIO
rpymmy, npuueM 4-, 5- WM O-4lIeHHas TeTEepPOLMKIIOANKUIbHAS Tpymnmna HeoOs3aTeabHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMHU R4D;

KayKIbIA R*P nesasucumo BbIOpaH u3 Cy 3 ankmna u OH.

35. Coenunenue no modomy omHomy u3 mm. 1, 2 u 23-30 wim ero ¢apmaueBTHUECKH
npuemsiemasi Cojb, IAe R* BBIOpaH M3 mupuAuH-2-mnMmeruna, 1H-mmppono[2,3-bmupunun-1-
wia, 7H-tmuppoino[2,3-bnupunnn-7-una, 2-propdenokcn, runpokcu(MUpuanH-2-1iI)MeTuIa, 2-
(1-metun-1H-nmupazon-4-un)bensuna, (umunaso|1,2-a]nupuans-8-mn)mernna, (mmpasonofl,5-
almupunus-7-unm)mernna,  (2H-unpaszon-2-wnm)meruna,  (1H-unnmazon-1-wm)mermma,  (2,6-
mudropdeHmn)(TuIpOKCH)METHIIA, (2,5-mudropdenmn)(runpokcu)mernia, (2,3-
mudropdeHmn)(TuIpoOKCH)METHIIA, (2-propdennn)(rugporcu)MeTna, (2-
xjopdenumn)(rugpokcu)merniia, TuApokcu(peHmn)MeTa, GeHUNICyIbPOHIIa, a3eTUIAUH-1-

kapbonmia, Oenso[d]okcazon-4-unmeruna, 2-¢prop-6-(1-mermn-1H-nupazon-5-un)densuna, 2-

¢drop-6-((6-meTun-5-okco-2,6-nuazacriupo|3,4]okTaH-2- Ui )MeTHI )OeH3 WA, 2-prop-6-((6-
okcorekcarunponuppono| 1,2-a]nupazus-2(1H)-um)merun)densuna, 2-prop-6-(((2-
OKCOTHUPPOTUINH-3-1J1)aMHHO )METHIT )OeH3HJIA, 2-prop-6-((3-oxconunepaszun-1-

wi)metun)oensuna, 2-¢prop-6-(((1-mMeTun-2-oKCOMUppOTHaNH-3-11)aMUHO )MeT1)0eH3ua, 2-
¢drop-6-(((2-metnn-2H-1,2,3-tpuazon-4-mn)amuno)mMetnin)oensmna,  2-(((2-okconupponuanH-3-
WJT)aMHHO )METHIT)OEH3MIIa, amMuHO(2,6-nudropheHmn)merna, (2,6-
nudropdeHnn)(MeTUIAMUHO)METHIIA, (2,6-nudropphennn)((2-ruapOKCUITHI)AMUHO )METHIIA,
amuHO(2-propdenmn)mernna, amuHo(2,6-audropdhenmn)meruna, (3-(okcazon-S-win)nupuanH-2-
wimeruna,  2-grop-6-(1-merun-1H-mupazon-4-un)oensmna,  (1-((1-merun-1H-umunazon-4-
WT)CYTb(OHIIT) TUPPOTUANH-2- UJT)METHIIA, 2-((1-auerunnunepuanH-4-m)MeTu)-6-
dropbensmna, (2-(mudropmerokcu)-6-dpropdenun)(ruapokcu)mernna, 2-dprop-6-(1-((1-meTwmn-
1H-nmupazon-4-wn)mernn)- | H-nupazon-4-wmn)deHsuia, (2-((numeTnnaMUHO )METHI)-6-
dropdernn)(runpokcu)meruia, 2-grop-6-(1-(mupunun-2-unmerni)- | H-nupaszon-4-un)oensuna,
(2-prop-6-(mupponuans- 1 -unmverwn)peHn)(THAPOKCH )METHIIA, 2-¢rop-6-(1-(2-
(metuncynbdonnn)sTin)- 1 H-mupazon-4-un)dbensuna, 2-¢pTop-6-((6-
okcorekcaruaponuppono| 1,2-aJnupazun-2(1H)-um)mern)pernn)(rugpokcu)metna, 2-¢prop-6-
(1-((rpanc)-3-(meTunamuHo)umkno0yTHN)- | H-ntmpazon-4-un)densuna, 2-(1-(2-mumanostuin)-1H-
nupason-4-un)-6-gropbensuna,  2-prop-6-(1-(2-(3-runpokcnazeruaun- 1-mn)-2-oxcostuin)- 1 H-
nupason-4-un)oensuna, (3-merunnupuauH-2-wnmMerokcy,  (3-((1-(mupunus-4-mnmernn)- 1 H-

Upa3o-4-mi)aMUHO )TUpUANH-2-uwn)meruia, (3-((1-(rerparuapo-2H-nupan-4-un)- 1 H-nupazon-
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4-unm)amMuHO )IUpUANH-2-un)Metmna, (3-(1-merun-1H-nmpazon-4-un)nupunus-2-un)mMeruna, 2-
((3-runpoxkcHnUppOIUANH- 1 -um)MeTHI)OeH3 1A U (6-MeTOKCUITUPUANH-2-UIT)METHJIA.

36. Coepunenue 1o 1. 23 wiu ero (papManeBTHIeCKU puemMiIeMasi Collb, TAe:

Cy' mpencrasisier coboii (eHuI, KOTOPbIi 3aMelteH | Wi 2 He3aBUCHMO BHIOPAHHBIMH
3aMECTHUTEISIMU R7;

xaxbiii R’ HesaBucumo Boibpan u3 ramorena u CN;

R? BbiOpaH u3 H, Ce 19 apuna, Cs 19 mmknoankuia, 5-10-unenHoro rerepoapuna u 4-10-
YjieHHOro rerepouukioankuiaa, mpuueMm Cgio apun, Csqo uwmkmoankui, 5-10 uneHHBIH
rerepoapu v 4-10 4eHHBIN reTepOLUKIIOANKUI U3 R? , KayKIbIi, He0Os3aTeNIbHO 3aMellieH 1, 2,
3 nm 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMHU R*,

kaxnbii R* HezaBucumo BbIOpaH u3 D, ranorena, Ci¢ ankuna, C;_¢ ramoreHankmna, C, ¢
ankenuna, C,¢ ankunamna, Ce 19 apuna, Csjo nukmoankuna, 5-10 unenHoro rerepoapuna, 4-10
urensoro rerepouukioankmia, CN, NO,, OR™!, SR*', NHOR™!, C(O)R", C(O)NR“'R™,
C(0)OR?!, OCO)R™!, OC(ONRZR®Z!, NRZRZ! NRZCOR™!, NRZC(O)ORY,
NR“'C(O)NR'R™!, S(O)R™! i S(0),R", npuuem ykasannbiii Cy. ankui, Cy.q FaIOreHAIKIIL,
Co6 anxenun, Cy ankunun, Ce. 19 apun, Cs.jo nukioankut, 5-10 uneHHbIN rerepoapun u 4-10
2 wma 3

YJIEHHBIA TEeTEPOLMKIIOANKWI U3 R* KOKABIA, HEOOs3aTeNIbHO 3aMeleHbl |

2 2

2B
HE3aBUCHUMO BbI6paHHbIMI/I 3aMecTuTelIs M R )

21 24l 21 21
“, R, R© R™" wnesasucumo BbiOpan u3 H, Ci¢ ankuna u Cig

KaKaobld R
rajJloreHaJIkmia, npudeM yka3aHHbili Cjg amkKun w3 Ra21, R241, R u R¥' neobszarensho
3ametnieH 1, 2 wim 3 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*;

kaxaeii RZ® HeszaBucumo BoiOpan w3 D, ranorema, OH, C ;4 ankokcu, Cj4
ranoreHankokcu, Ci4 ankuna, C;4 ranoreHankuia, amuHo, C;s; ankumamuHo u au(Cjs
aJIKWJT)aMUHO;

R* BbIOpaH u3 Ce 19 apwi-Ci¢ ankuna-, Cs 1o uuknoankmn-Cj ¢ ankuna-, (5-10 ujaeHHoro
rerepoapuina)-Cj_¢ ankuna-, (4-10 aneHHoro rereporukiaoankuia)-Ci g ankuna-, ORM, C(O)RM,
C(O)NR“RY, C(0)OR*, NR“R¥, S(0),NR“R* u S(0),R™

Cs.10 mmknoankmi-Cig ankui-, (5-10 unennsiii rerepoapmn)-Ci¢ ankuwi - u (4-10 uneHHbIH

npudeM Cg 19 apun-Ci¢ ankui-,

2

4 o
rerepouukyioankun)-Cy ¢ ankui- u3 R Ka)KOblid, HeOOs3aTENbHO 3aMelleHbl 1, 2 wiu 3

>
HE3aBHCHUMO BHIOPAHHBIMH 3aMECTHTEIISIMU R*:

kaxcneii R*, R™, R u R nesasucumo BoiGpan us H, Cy¢ ankuna, Cy_¢ raoreHaIKmia,
Ce10 apuma, Csyp uwmknoankuna, S5-10 wunenHoro rerepoapuna, 4-10 dneHHOrO
rerepouukioankuna, Ce 19 apui-Ci¢ ankuna-, Cs 1o uukiaoankun-Ci ¢ ankmna-, (5-10 uneHHoro
rerepoapmna)-C; ¢ ankuna- u (4-10 wnenHoro rerepouukioankmia)-C g ankuia-, npudem Cj g
ankun, Ceo apun, Csp mukmoankwn, 5-10 unenasnii rerepoapui, 4-10 dneHHbIH
rerepouukyioankui, Ce o apun-Cig ankwmn-, Csjo uuknoankun-Cig ankmi-, (5-10 dieHHbIN
rerepoapmi)-Cj¢ ankmwi- u (4-10 dneHHb reTeporukiIoankmn)-Ciq alKWI- 13 R*, R™, R® u
R% , KX IbIH, HeoOs3aTebHO 3aMeleHbl 1, 2 win 3 He3aBUCUMO BBIOPAHHBIME 3aMECTUTEIISIMU
R

. p4A
kaxabii R HesaBucumo BoiOpaH u3 rajoreHa, Cie ankuna, Cis ragorenamkmia, Ce o
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apuna, Cs.jp uuknoankuia, 5-10 uneHHoro rerepoapuina, 4-10 4JIE€HHOTO TreTEPOLMKIIOANKIIA,
Ce.10 apun-C¢ ankwmna-, Csjo mukinoankun-Ci¢ ankwia-, (5-10 unenHoro rerepoapmia)-Cig
ankuna-, (4-10 wunmenHoro rerepounkioankmia)-Cy ¢ amkuma-, CN, ORa41, C(O)Rb41,
C(O)NR“R™, C(0)OR*, NR“'R*™, $(0),NR™'R*™ u S(0),R*", npuuem C,.¢ anku, 5 Ce.10
apwi, Cs.jo mukioankmwi, 5-10 unennsiii rerepoapuii, 4-10 unenssiii rerepounkaoanki, Ce o
apun-Cj_g ankui-, Cs.jp uuknoankmi-Ci_g ankui-, (5-10 unennsiii rerepoapun)-C.¢ ankui- u (4-
10 uneHHbIH reTepounkIoankimn)-C ¢ alKuiI- U3 R , KaXXnbli, HEOOs3aTEeNIbHO 3aMeIeHbl 1, 2
WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R*,

. padl  pbdl 41
kaxneii R*, R™, R©

d41
R HezaBucuMo BbiOpan u3 H, C;¢ amkwmna, Cig
ranoreHankmia, Geruna, Cs¢ HUKIOANKUIA, 4-7 YIEHHOTO reTePOILUKIIOATKIIA U 5-6 YJIEHHOTO
rerepoapuina, npudeM Ci ¢ amkui, ¢penmt, Cs g UUKIOaNKWI, 4-7 Y4JeHHBIA MeTepOLMKIOATKIIT 1

41 pbdl podl  pddl
R, R R

5-6 unennbldi rerepoapma u3 R KaXIbIH, HEOOS3aTebHO 3aMelleHbl 1, 2

5
WJIN 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTUTEISIMU R*®;

KayKIbIA R*® nesaBucumo BbiOpaH u3 ranmoreHa, C;¢ ankwmna, Cig rallOreHaiKuia,
denuna, Csg nukimoankuna, 4-7 YIEHHOTO TeTEPOLMKIOANKIIA, S5-0 UYJIEHHOTO TeTepoapwua,
benun-Cy 3 ankuna-, (Cs¢ uuknoankun)-Cy 3 ankuia-, (4-7 4aeHHOro rerepourkioankmia)-C s
ankmna-, (5-6 wienHoro rerepoapuna)-Cis ankwia-, CN, OR*?, C(O)R™, C(O)NR*R*?,
C(O)ORMZ, NR*ZRH? S(O)ZNRC42Rd42 " S(O)zRMZ

LUKJIOATIKWJ, 4-7 YIeHHBIH TeTepOLUKIIOANKWI, 5-6 wieHbli rerepoapun, penmn-Ci s ankui-,

npuueM Ci¢ ankwmn, ¢enmt, Csg

2

(Cs.¢ umkmoanmkun)-Cy.3 ankwi-, (4-7 4ieHHbIH reTepouukioankun)-Cy 3 ankumi-, (5-6 4ieHHbIH

rerepoapm)-Cj 3 alKuwi- u3 R*™ | kaxplii, HEOGS3aTeIbHO 3aMeLeHbl |, 2 WM 3 HEe3aBHCHMO

2

4C
BbIOpaHHBIMU 3amecTuTensiMu R ;

b42 42 42
R™, R““ u R HezaBucumo BbiOpaH u3 H, Ci¢ amkwmna, Cig

kaxapii R*,
rajoreHajikmna, ¢permna, Cs ¢ HUKIOANKIIA, 4-7 YIEHHOTO reTePOLUKIIOANKIIIA U 5-6 YICHHOTO
rerepoapuia, npudeM Ci¢ ankwui, pennn, Csg UUKIOATKNI, 4-7 YJICHHBIA reTepOLUKIOANKII U

42 2 42 442 .
2 RM2 Ry R | kawplii, HEOBS3ATENBHO 3aMemIeHbl 1, 2

5-6 uneHHbIN rerepoapui us R
WK 3 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R,

KayKIbIA R*C neszaBucumo BbiOpaH u3 Ci¢ ankuna, Ci¢ ranorenankmia, CN, OR343,
C(O)R™, C(O)NR*PR*?, C(0)OR*3, NR*PR*3, S(0),NR“*R*® u S(0),R"™>

ankwi, 4-7 4IeHHBIH TeTepOoUUKIoaNKua u (5-6 uneHHbI reTepoapm)-Ci3 anKwi- U3 R,

npuaeM Cjg

2
Kb, HeoOs13aTeIbHO 3aMelieH | Ui 2 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMU R*;
L padd  pbd3 43 43
kaxaeii R*, R™™, R®” m R®™ mnesaBucumo BoiOpan m3 H, Cig anxmma u Cpg

43 b4 podl d43
¥R, R m R

ranoreHasnkmna, npuieM Ci¢ amkun u3 R Ka)KIbIH, HEOOs3aTENbHO

2

3aMenieH | nim 2 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMH R,

. ned3 | pdd3
wiy, moboit R u R

, IPUCOEINMHEHHBIE K TOMY € aTroMy N, BMecTe ¢ aToMOoM N, K
KOTOPOMY OHHU TIPUCOEIUHEHBI, O0pa3yroT 4-, 5- win 6-4JeHHYI Te€TepOLUKIOATKUIBEHYIO
rpymnmy, mpudeM 4-, 5- Wik 6-4lIeHHas TeTepPOLUKIIOANKUIIbHAS TpyNna HeoOs3aTeNbHO
3amerneHa 1, 2, 3 unu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R4D; u

xaxcabiii R*D HesaBucumo BeiGpan u3 C3 ankiia 1 OH.

37. Coepunenue 1o 1. 23 iy ero (papmManeBTUYECKH MpUemMiIeMasi CoJlb, TAE:
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Cy' npencrassier co6oii 3-uuanodeHmT i 3-muano-2-GpropheHn,

R’ BeIOpaH u3 H, 5-10 unenHoro rerepoapunia u 4-7 YJIEHHOTO Te€TEPOLMKIIOATKHUIIA,
npudeMm 5-10 unenHblii rerepoapun U 4-7 4ICHHBIM TETEPOLUKIOATIKUI U3 R? | Kaxmblii
HeoOs3aTeIbHO, 3aMelIeHbl 1, 2 Ui 3 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU RzA;

kaxabii R* HezaBrucuMo BbIOpaH u3 ranoreHa, C; ¢ ankuna, Ci¢ rajgoreHankumia u OH,
npuueM ykasaHHBIH Cjg ankuwn us3 R** Heobs3aTENBHO 3amelned 1, 2 uim 3, HE3aBUCUMO
BbIOpPAHHBIMHU 3aMECTUTEIISIMU R*E;

kasnbii R*2 HesaBrcumo BbIOpaH u3 D, ranorena u OH,

R* Boibpan u3 pennn-Ci 3 ankuma-, (4-7 4ieHHOro rereporuknoankiuna)-Cys ankuma-, (-
10 unenHoro rerepoapuia)-Ci 3 amkuma-, OR™, C(O)Rb4 5 S(O)ZRM, npuueM Genmn-Cy 3 amKu-,
(4-7 unenHsIi rerepoumknoankin)-C, 3 ankui- u (5-10 unenssiit rerepoapin)-C 3 ankmi- u3 R?
, KaXKbIi, HeoOs3aTeNTbHO 3aMeleHbl |, 2 uiu 3 He3aBUCUMO BHIOPAHHBIMH 3aMECTHTEIISIMU R4A;

kaxaeii R*, R™, R u RY nesaBucumo Bwibpan u3s denmna, 4-7 wiIeHHOTO
reTepouuKIoaNkiia u (5-6 ujaeHHoro rerepoapuia)-Ci 3 ankuna-, npuueM Germn, 4-7 daeHHbIH
reTepOLKIOANKIT U (5-6 unenHbiii retepoapun)-Cis ankmi- w3 R, R™, R® u R* | kaxawiit,
HeoOs13aTeNbHO 3aMelleHbl 1, 2 Win 3 He3aBUCHMO BHIOPAHHBIMH 3aMECTHTEISIMU R*,

KayKIbIA R** nesaBucumo BbIOpaH u3 ranorena, Ci¢ ankuna, Ci¢ rajoreHankmna, 5-6
YJIGHHOTO retepoapuia, (4-10 uieHHOro rereporukioankuia)-Ci3 ankumna-, ORa41, S(O)ZRb41 u
NR“R*, npudeM Ci. ankui, 5-6 uneHHbIi rerepoapui u (4-10 4ieHHBIH reTepOLMKIOAKILI)-
C13 ankuwi- u3 R* , KOKIbIiA, HeoOs13aTeNbHO 3aMeleHbl 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMU
3aMECTUTEIISIMU R4B;

41 5bdl 41 d41
*OR™, R R™ HesaBucumo BuiOpan u3 H, Ci¢ ankmma, Cig

Kakabli R
rajloreHajikmia u 5-6 wieHHoro rerepoapuiia, npuieM Cj_¢ ankui U 5-6 4IeHHBIH reTepoapui 13
R¥ R, R™M y R™ | kaxpii, HeoOs3aTeNbHO 3aMmelneHsl 1, 2 WiM 3 HE3aBHCHMO
BbIOpPAHHBIMHU 3aMECTUTEIISIMU R,

kaxnpiii R*® nesasucumo BbIOpaH u3 ranoreHa, Ci ¢ amkuna, Ci¢ rajgorenankuna, Csg
LUKJIOANIKUIA, 4-7 YJIEHHOro reTepoiukioankuia, (5-6 uneHHoro rerepoapuia)-Ci s ajkuia-,
CN. OR*2, C(O)Rb42, C(O)ORa42 1 NR%ZRM2

YIEHHBIH rerepoapwit, 4-7 YieHHBbIH reTeponuKiIoankuil U (5-6 uneHHbni rerepoapui)-Ciz

npuieM Ci¢ ankun, Csg mmkaoankui, 5-6

2

ankmn- w3 R*™® | kaeiil, HeoGs3aTenbHO 3aMemenbl 1, 2 WM 3 HE3aBHCHMO BbIOpPAHHBIMU

>
3aMECTUTEJISIMU R4C;

kaxaeii R, R™. R u R nesasucumo BoiOpan u3 H, Ci¢ ankuma, Csg

LUKJIOANIKKJIa, 5-6 YJIeHHOro rerepoapuia u 5-7 ujeHHOro rerepouukioankuna, npudeM Cig

. . 42

ankun, C3 ¢ IUKIOATKUN, 5-6 4IEHHBIH reTepoapuil U 5-7 YJIeHHbIH MeTePOIMKIOanKuI u3 R*",
4C
3aMecTUTeIsIMH R ™

= RA4C 431, d43 a43

kaxnapii R™ HesaBucumo BwiOpaH u3 Cie anmkmia, CN, C(O)NR™R™, C(O)OR™,

4C
rerepoapmn)-Cj.3 ankmn- u3 R

KaX/IbIii, He0OsA3aTeNbHO 3aMeleHbl 1, 2 win 3 He3aBUCHMO BbIOPAHHBIMHU

2

npuueM Ci.¢ ankui, 4-7 4jeHHBbIA reTepOLUKIOANKIIT U (5-0 YWICHHBIH

2

KaKIbIi, HeoOs3aTeNbHO 3aMeleH | wiu 2 HEe3aBHCHUMO

2

4D
BBIOpaHHBIMH 3aMecTUTENsIMU R



250

43 b43 43 443
R, R m R™ mesasucumo BwiOpan u3 H, Ci¢ amkmma u Cig

KaKabld R
43 pbd3 pedd 43 .
ranorerankuna, npudem Cig ankua uz R*, R™, R®” u R™"” kaxnpiii, HeoOsA3aTeIbHO 3aMeIeH
4D
1 unmm 2 He3aBUCUMO BBIOPAHHBIMU 3aMecTUTesIMI R

B R, MIPUCOECIMHEHHBIE K TOMY k€ aToMy N, BMecTe ¢ aTOMOM N, K

uau, oot R
KOTOPOMY OHHM HPHUCOEIUHEHbI, 00pa3yroT 4-, 5- MM O-4JEHHYK T'eTePOLMKIOANKUIbHYIO
rpynmy, npudeM 4-, 5- uiam O-wiIeHHas TeTePOLMKIIOANKUIbHAS TIPyNna HeoOs3aTeNbHO
3amernieHa 1, 2, 3 wiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU R4D; U

Ka)KI bl R*P nesasucumo BbiOpaH u3 Cy 3 ankuna u OH.

38. Coenunenne mo jgrobomy omHoMmy u3 mm. 1, 2 m 23 wim ero ¢apManeBTHYECKH
npuemiemMasi Cojib, Iie:

R’ BBIOpaH U3 5-6 YJIEHHOTO reTepoapmia u 4-0 YJIEHHOTO TeTePOLHKIOATKUIIA, TIPHYEM
5-6-uneHHBI TeTepoapsl W 4-O-4JIEHHBIH TeTEPOLMKIIOATKII, KaXIbli, HeOoOs3aTeNIbHO,
3amerneHsl 1 i 2 Ci.3 ankuibHBIMU TPYIINIAMU;

R* npencrasisier coGoit pernn-C 3 ankmn- wm mupugin-Cos alkuil-, IpudeM (peHm -
Cis anxwi- u mupumi-Ci 3 ankui- , KaKIObl HeoOs3aTenpbHO 3amemeH 1, 2 wimm 3
3aMECTHTEJISIMH, He3aBUCHMO BbiOpaHHbiMU U3 OH u ranorena; u

Cy' npencrasnsier co6oii nuaHo(eHL.

39. Coenmnaenue mo mobomy omHomy u3 mm. 1, 2 u 23, oTiM4aroIeecss TeM, YTO

npencrasisier codoit coenuaenne ¢popmysl (11Ib):

(R7)q

N\‘\ .

NH, (ITIb),

WK ero (apMaleBTHYECKH MTpUeMIieMasi COJIb, TIe N PaBHO HejoMy uuciy ot 0 1o 4.

40. CoenunHenne mo JrOOOMy omHomy w3 mm. 1, 2 u 23, oTiMYarolieecs TeM, YTO
npeacTasisier coooit coenuaenue Gpopmysl (I1c):

RE
RT
N
/ N..--"'"'

\ Ral

N\_\\ ““‘-HN

NH; (Illc),

WK ero (papMaLeBTHUECKH IpUemMiieMast CoJlb.

41. Coenunenue no 1. 1 wiu 2, BeIOpaHHOE U3
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4- AMuHO-6-(3-unanopenmn)-N->tun-7-(1-31un- | H-nupaszon-5S-um)nupasono[ 1,5-
a]nmupasun-2-kapbokcamuna,

4- AMuHO-6-(3-unanopenun)-N-atun-7-(1-nponun- | H-nupason-5-umnupasonol 1,5-
a]nupasus-2-kapObokcamuna,

4- AMuHO-6-(3-unanopenmn)-N->tun-7-(1-metun-6-okco-1,6-nuruaponupuans-3-
wn)nupasono[ 1,5-ajmupasun-2-kapbokcamuna;

4- AMuHo-6-(3-nmanodenun)-N-s>tun-7-(mupumuanH-4-ui)nupasodnol 1,5-a]nupasun-2-
kapOokcamMuna,

4- AMuHO-6-(3-unanopenun)-7-(1,1-mudpropatun)-N-stunnupaszono| 1,5-a]nupasus-2-
kapOokcamMuna,

4- AMuHO-6-(3-unanopenmn)-N->1un-7-(1-(tpudTopmMeTrin) iuKIon porm ) mupaszool 1,5-
a]nmupaszun-2-kapObokcamuna,

3-(4-AmuHo-2-(azeTnnus- 1 -kapOoHmN)-7-(mupuMuanH-4-wi)nupaszono| 1,5-a|nupasus-6-
W1)OCH30HUTPHIIA,

3-(4- AmuHo-7-(mupumunuH-4-mn)-2-(nupponuaus- 1 -kapdorunm)mupasomnol 1,5-
a|nmupa3uH-6-1T)OCH3OHUTPHIIA,

3-(4-AmuHo-2-(nunepunus- 1-kapOoonmn)-7-(mupumMuanH-4-mn)nupaszono| 1,5-alnupasun-
6-1J1)0€H30HUTPUIIA,

4- AMuHO-6-(3-unanopenmn)-N, N-nustun-7-(nmupumuans-4-wn)nupaszonof 1,5-
a]nmupas3us-2-kapOokcamuna,

4- AMuHO-6-(3-unanopenmn)-N->tun-N-metun-7-(mupuMuanH-4-mn)mupaszono| 1,5-
a]nupasun-2-kapObokcamuna,

3-(4-AmuHo-2-(3-rugpokcuaseTuaus- 1 -kapoonmn)-7-(mupuMuanH-4-un)nupaszonof 1,5-
a|nupasuH-6-11)0eH30HUTPHIIA;

3-(4- AmuHO-2-(a3eTunus- 1 -unmernn)-7-(mupuMuanH-4-wn)nupaszono| 1,5-a]nupasus-6-
W1)0CH30HUTPHIIA,

Orun-(8-amuno-6-(3-uranodpenmn)-[ 1,2,4]rpuazono| 1,5-a]nupasun-2-un)kapbamara;

3-(8-AMuHO-5-(6-0kc0o- 1,6-quruaponupunub-3-wi)-| 1,2,4 rpuasono[ 1,5-a]mupasun-6-
W1)OCH30HUTPHIIA,

3-(4- AMuHO-2-(MUpUANH-2-IIMETHIT )M Pa3oo[ 1,5-a]mupa3us-6-mn)0eH30HUTpIIIA,

3-(4- AMuHO-2-(MTUpUANH-2-UIMETHN)- 7 -(MUPUMHUIUH-4-1n)upasodnol 1,5-a]nupasus-6-
W1)OCH30HUTPHIIA,

3-(4-Amuno-7-(1-3tun- 1 H-nupazon-5-nin)-2-(mupuaus-2-uamerui)nupasono| 1,5-
a|nmupa3uH-6-1T)OCH30HUTPHIIA,

4-(4- AMuHO-6-(3-ttmanopennn)-2-(2-propoensmn)mupaszono| 1,5-a]mupazun-7-un)-5,6-
nuruaponupunus-1(2H)-kapbokcamuna,;

4- AMuHO-6-(3-unanopenmn)-2-(2-propobensun)mupaszono| 1,5-a]nupasun-7-
KapOOHUTpUIIA;

4- AMuHO-6-(3-unanopenun)-2-(2-propobensun)mupaszonol 1,5-a]nupasun-3-

KapOOHUTPUIIA;



252

3-(4-Amuno-7-6pom-2-((2-propdennn)(ruapokcu)merun)nupasonol 1,5-almupazun-6-
11)O€H30HUTPHIIA,

3-(4-Amuno-2-((2-propdenun)(ruapoxcu)MeTn)- 7-(mupumMuanH-4-un)nupasonol 1,5-
a]nupa3uH-6-nI)OEH30HUTPHIIA,

3-(4-Amuno-2-(3,6-nuruapo-2H-nupan-4-un)-7-(mupumunus-4-um)nupasonol 1,5-
a|nupasuH-6-11)0eH30HUTPHIIA;

3-(4-AmuHo-2-((pennnamuHo)-7-(mupuanH-4-mn)mupaszonol 1,5-a]nupasun-6-
W1)OCH30HUTPHIIA,

3-(4-AmuHo-2-(2-(4-meTunnunepasu- 1 -un)nupuans-4-mn)-7-(mupuann-4-
wi)nupaszoniof 1,5-ajnupasuH-6-un)0eH3OHUTPIIIA,

3-(8-AmuHO-2-(mupuANH-2-UIMeTHN)- S -(mupuMuauH-4-un)-[ 1,2,4]tpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA,

3-(8-AmuHO-5-(1-MeTHI-6-0KCO- 1,6- TUrHAPOIHPUINH-3- 111 )-2-(TUPUAUH-2 - FIIMETHIT )-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-1m1)0eH30HUTPUIIA,

3-(8-AmuHo-5-(1-MeTun-6-okco- 1,6-muruaponupuaazuH-3-mn)-2-(MUpUAHH-2 - UIMETHT )-
[1,2,4]tpuazomno[ 1,5-a|mupasuH-6-11)0eH30HUTPUIIA,

(S)-1-(2-((8-Amuno0-6-(3-1tnanodenmn)- S-(mupumunus-4-wn)-[ 1,2,4Jrpuazonol 1,5-
a|mupasuH-2-mn)MeTnn)-3-pTopOeH3 W) TP POTUAH-3-KapOOHOBOM KHCIIOTHI,

1-(2-((8- AmuHO-6-(3-unanodenrn)-5-(mupumuann-4-un)-[ 1,2,4]tpuaszono[ 1,5-
a|nupasuH-2-un)Merun)-3-gpropOeHsmn)azeTuauH- 3-kapOOHOBOI KUCIIOTH,

3-(2-((1H-nmmppomno[ 2,3-b Jmupuann- 1-mm)mMeTnn)-8-aMuHO- S-(MUPUMHUIUH-4-1T)-
[1,2,4]tpuazono[ 1,5-a]nupa3uH-6-mn)0eH30HUTPIIA,

3-(2-((TH-nuppomno[ 2,3-bmupuann-7-un)meTnn)-8-aMuHO- S-(MUPUMHUIUH-4-1T)-
[1,2,4]tpuazono[1,5-amupa3un-6-1m)0eH30HUTPUIIA,

3-(4- AmuHO-7-(4-(1-rUAPOKCUITUI)-2-METHIIOKCA30J1-5-1i1)-2-(MUpU AU H-2-
wiMeTu)nupazonol 1,5-a JmupasuH-6-un)0eH3OHUTPHIIA,

3-(4-Amuno-7-(4-(2,2-nudrop- 1 -THAPOKCUITII)-2-METHUIIOKCa30J1-5- 11 )-2-(MUPUANH- 2 -
wiMeTu)nupasono| 1,5-a Jnupasus-6-un)0eH3OHUTPIIIA,

3-(4-Amuno-7-(1-3tun-1H-1,2,3-tpuazon-5-un)-2-(mupuanH-2-mMeTHn )mupaszonol 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA,

3-(4-Amuno-7-(1-metun-1H-1,2,3-rpuazon-5-un)-2-(mupuanH-2-uiMeTin)nupaszono| 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA;

3-(4-Amuno-2-((2-propdennn)(ruapokcu)MeTwn)- 7-(mupuMuInH-4-1n)mupasodnol 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA;

3-(8-Amuno-2-(2-pTopdenokcn)-5-(mupumunns-4-un)-[ 1,2,4]rpuazono| 1,5-a Jnupazun-
6-1J1)0EH30HUTPUIIA,

3-(8-AMuHO-2-(TUAPOKCU(TTUPUANH-2- T )METHIT)- S-(4-METUIIOKCA30II-5-1IT)-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,

3-(8-Amuno-2-(2-(1-metun- 1 H-nupazon-4-nn)oeHsun)- S-(mupuMuuH-4-1i)-

[1,2,4]tpuazomno[ 1,5-a]mupa3uH-6-1m1)0eH30HUTPUIIA,
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3-(8-AmuHO-5-(4-MeTunokcaszon-5-muin)-2-(mupuauH-2-unmerun)-[ 1,2, 4 tpuaszono[ 1,5-
a|nupa3uH-6-11)0eH30HUTPUIIA,

3-(8-AmuHo-5-(4-3TUN0KCA30-5-1)-2-(Mupuaus-2-unmerun)-[ 1,2,4 | tpuaszono[ 1,5-
a |nmupa3uH-6-m1)0eH30HUTPIIIA,

3-(8-AmuHo-5-(3-MeTunnupunuH-4-mn)-2-(nupunus-2-unmerun)-[ 1,2,4]tpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA,

3-(8-AmuHo-2-(nMunaszol 1,2-a [mupuans-8-unmMerni)-5-(mupuMHuIH-4 - 1T) -
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,

3-(8-Amuno-2-(ntmpaszono[ 1,5-a JnupunuH-7-unmerun)-5-(mupuMuanH-4-ui)-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,

3-(2-((2H-MHpa3on-2-mn)mernn)-8-aMuHO-S-(mupumuans-4-mn)-[ 1,2,4rpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA,

3-(2-((1H-MnHnazon- 1-mn)mernn)-8-amMmuHO-S-(mupumuans-4-mn)-[ 1,2,4rpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA;

3-(8-AmuHo-2-((2,6-nudropdeHmn)(ruapoKCH ) METHI)-S5-(TUpUMUIHH-4 - 1T)-
[1,2,4]tpuazomno[ 1,5-a|mupasuH-6-11)0eH30HUTPUIIA,

3-(8-AmuHo-2-((2,5-ntudropdeHmn)(ruapoKcH ) MeTHI)-S-(TupUMUIHH-4 - 11)-
[1,2,4]tpurazomno[ 1,5-a|mupa3uH-6-1m1)0eH30HUTPUIIA,

3-(8-Amuno-2-((2,3-mudropdeHmn)(ruapoKcH ) MeTHI)-S-(MupUMUIHH-4-1)-
[1,2,4]tpuazomno[ 1,5-a |mupa3uH-6-1m1)0eH30HUTPIIA,

3-(8-Amuno-2-((2-propdennm)(ruapokcu)MeTHI )- S-(MTUPUMHUIUH-4 - 1T )-
[1,2,4]tpuazomno[ 1,5-a |mupa3uH-6-1m1)0eH30HUTPUIIA,

3-(8-AmuHo-2-((2-xn0pdeHn)(ruApoKCH )METHU)- 5 - (MUPUMHUIUH-4 - 1T )-
[1,2,4]tpuazono[1,5-amupa3un-6-1m)0eH30HUTPUIIA,

3-(8-Amuno-2-(ruapokcu(enmn)mernn)-S-(mupumunuH-4-un)-[ 1,2,4]tpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA;

3-(8-Amuno-2-(penmncynbdonmn)-5-(mupumuann-4-un)-[ 1,2,4Jrpuazono[ 1,5-
a|mupa3uH-6-11)0EH30HUTPUIIA;

3-(8-AMuHO-2-(azetunun- 1-kapOoHmn)-5-(4-merunokcason-5-un)-[ 1,2,4]tpuazono[ 1,5-
a|mupa3uH-6-11)0eH30HUTPUIIA,

3-(8-amMHuHO-5-(6-TUAPOKCUITHPHUINH-3- 11 )-2-(TUPUANH-2 - LIIMETHIT )-
[1,2,4]tpuazono[ 1,5-a]nupa3uH-6-mn)0eH30HUTPIIIA,

3-(8-amuH0-2-(6en30[ d]okcazon-4-unmern)-S-(mupumuanH-4-un)-[ 1,2,4rpuazonol 1,5-
a|nmupa3uH-6-1T)OCH30HUTPHIIA,

3-(8-amuHO-2-(2-pTOp-6-(1-MeTnn- 1 H-nupazon-5-um)0en3un)-5-(mupuMuanH-4-1)-
[1,2,4]tpuazono[ 1,5-a]nupa3uH-6-mn)0eH30HUTPIIA,

(R)-1-(2-((8-amun0-6-(3-umanodenmn)-5-(mupumuaua-4-un)-[ 1,2, 4] tpuazono[ 1,5-
a|nmupasus-2-un)MeTun)-3-pTopOeH3n)- 3-METHIIHPPOITUAHH-3-KapOOHOBOH KUCIIOTHI,

3-(8-amuHO-2-(2-prop-6-((6-MeTmi-5-okco-2,6-nuazacnupol 3,4 Jokran-2-

WI)MeTHI)0eH31N)-S-(mupuMuauH-4-mn)-[ 1,2, 4rpuaszono[ 1,5 -a]nupazun-6-un)0eH30HUTPHUIIA;
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3-(8-amuHO-2-(2-rop-6-((6-okcorekcaruaponuppono| 1,2-a]mupazun-2(1H)-
w)MeTun)oeH3mn)-S-(mupumuani-4-mn)-[ 1,2,4]rpuazonol 1,5-aJnupasun-6-mn)0eH3oHuTpHIa,
(S)-3-(8-amun0-2-(2-pTOp-6-(((2-OKCOMUPPOTUINH-3-HUJT)aAMUHO )METHT ) OEH3 M )- 5-
(mupumunnH-4-mn)-[ 1,2, 4]tpuaszono[ 1,5-ajnupasun-6-mn)0eH30HUTPIIIA,
2-((2-((8-ammuHO-6-(3-1tmanodenmn)-S5-(mupumuans-4-un)-[ 1,2,4rpuazonol 1,5-
a]nmupa3uH-2-uia)MeTin)-3-hTopOeH3MIT)aMUHO )alleTaMI A,
3-(8-amuHO-2-(2-prop-6-((3-okconunepasuH- 1 -um)mernin)6eH3mn)-S-(MpuMuAnH-4-
wi)-[1,2,4]rpuazono[ 1,5-a]nupasun-6-un)O0eH30HUTPUIA,
(1S,3S)-3-((2-((8-amunO-6-(3-1tnanodenun )-5-(mupumuaun-4-un)-[ 1,2, 4 Jrpuazono[ 1,5-
a]mupasuH-2-uin)MeTu)-3-HTopOeH3nIT)aMHHO )UUKIOOyTaH- 1 -kKapOOHOBOH KUCIOTHI
3-(8-amuHO-2-(2-pTOp-6-(((1-MeTHII-2-OKCOMUPPOTHINH-3-UJT)aMUHO )METHIT )OS H3 1T )-5-
(mupumunuH-4-un)-[ 1,2, 4]tpuazono[ 1,5-aJnupasun-6-un)0eH30HUTPIUIIA,
3-(8-amuHO-2-(2-pTOp-6-(((2-MeTmn-2H-1,2,3-Tpuazon-4-uin)aMHHO )METHIT ) OSH3 U )-5-
(mupumunuH-4-un)-[ 1,2, 4]tpuazono[ 1,5-aJnupasuH-6-mn)0eH30HUTPIUIIA,
(S)-3-(8-amuHO-2-(2-(((2-OKCOMUPPOIUANH-3- 1T )aMIHO )METHIT ) OCH3 1T ) -5 -( MTUPUMH T H-
4-un)-[1,2,4]rpuazono[ 1,5-a]nupasua-6-un)0eH30OHUTPHUIIA,
(R)-1-(2-((8-amun0-6-(3-umanodenmn)-5-(4-metmnokcaszon-S-un)-[ 1,2,4]tpuazomno[ 1,5-
a]nmupazus-2-un)MeTnn)-3-pTopOeH3 W) - 3-METHIIIHPPOIUAH-3-KapOOHOBOH KHUCIIOTHI,
3-(8-amuHO-2-(aMuHO(2,6-nrdTOpPEHIIT)METHIT )-5-(4-METHIIOKCA30I1-5- 1T )-
[1,2,4]tpuazomno[ 1,5-a]nupa3uH-6-mn)0eH30HUTPIIA,
3-(8-amuHO-2-((2,6-mud TopdheHus )(MeTHIIAMUHO )METHI )-5-(4-MEeTHIIOKCA30JI-5-1iT)-
[1,2,4]tpuazomno[ 1,5-a]nupa3uH-6-m1)0eH30HUTPIIIA,
3-(8-amuH0-2-((2,6-tudroppernn)((2-ruagpoKCHUITUI)aMUHO )METHI )-5-(4-
MeTHI0KCca3o-5-un)-[ 1,2,4]tpuazono[ 1,5-a|nupa3suH-6-1a)0eH30HUTPUIIA,
3-(8-amuHO-2-(amuHO(2-propdernn)merni)-5-(4-MeTUIOKCA30II-5- 1) -
[1,2,4]tpuazomno[ 1,5-a]nupa3uH-6-un)0eH3OHUTPIIIA,
3-(8-amuHo0-2-(amuuo(2,6-nudTopdpenmn)merin)-5-(1-metun-6-okco-1,6-
auruaponupunasul-3-un)-[ 1,2,.4]rpuasonol 1,5-a]nupasuH-6-11)0eH30HUTPUIIA,
3-(8-amuHO-2-((3-(0KCA30J-5- 1) TUPUIUH-2- U )METHI )- S-(MTUPUMHUTUH-4 -1 )-
[1,2,4]tpuazono[ 1,5-a]nupa3uH-6-mn)0eH30OHUTPHIIA,
3-(8-amuH0-2-(2-prop-6-(1-metun- 1H-upazon-4-un)densmn)-[ 1,2,4]rpuazomno| 1,5-
a|mupazun-6-ni)-2-PropOeH30HNUTpUIIA,;
(S)-3-(8-amuu0-2-(2-pTop-6-(((1-MeTHII-2-OKCOMUPPOTUANH-3-
wi)aMuHO )MeTi)OeH3un)-| 1,2,4 ] tpuazono[ 1,5-a]nupasus-6-uin)-2-hTopOeH30HUTPHIIA,
3-(8-amuHO-2-(2-rop-6-((6-MeTm-5-0KC0-2,6-nrazacnupol 3,4 JoktaH-2-
wi)metn)oersmn)-[ 1,2,4]rpuazono| 1,5-a|nupaszus-6-ui)-2-GropOeH30HUTpUIIA,
3-(8-amuHO-5-(4-MeTHIIOKCa301- 5-11)-2-(MupuauH-2-unmernn)-[ 1,2,4|rpuazono[ 1,5-
a]nmupazun-6-mn)-2-PpropOeH30HNUTpUINIA,;
3-(8-amuHO-5-(4-(2,2-nudrop- 1-ruApOKCUITII)-2-METHUIIOKCA30J1-5- 11 )- 2-(MUpUANH- 2 -

unmetun)-[ 1,2,4]rpuazonol 1,5-a]nupazun-6-un)-2-propbeHsonnTpuna,
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3-(8-amuHO-5-(2-meTnn-4-(2,2,2-tpudrop- 1 -ruapOKCHITUIT ) OKCA30I1-5-11)- 2-(TUPU AN H-
2-unmetun)-[ 1,2,4]rpuaszono[ 1,5-a]nupasun-6-ni)-2-propOeH30HUTpHIA,
3-(8-amuHO-5-(1-MeTHI-6-0KCO- 1,6- TUrUAPONIUPUINH-3-11)- 2-(MTUPUAUH-2 - HIIMETHIT)-
[1,2,4]tpuazomno[ 1,5-a]mupasun-6-mi)-2-GhTopOeH30HUTPIIIA,
3-(8-amun0-2-((1-((1-meTun- 1 H-umMunazon-4-ui)cyabpOHUIT) TUPPOTUIUH-2-UIT)METHIT )-
[1,2,4]tpuazono[ 1,5-a]nupasun-6-ui)-2-TopOeH30HUTPUIIA;
3-(2-(2-((1-aueTmnnunepuanH-4-na)mMernn)-6-pTopOeH3 I )-8 -aMUHO-
[1,2,4]tpuazomno[ 1,5-a mupasuH-6-m)-2-ToOpOSH3OHUTPUIIA,
3-(8-amuH0-2-((2,6-nudTopdermn )(rugpokcu )metn)-5-( 1 -s3tun- 1 H-nupazon-5-un)-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,
3-(8-amuH0-2-((2,6-nudTopdeHmn)(ruapOKCH )METHI)-5-(2,6- TUME TUIIITHPUAUH-4 - 11T )-
[1,2,4]tpuazomno[ 1,5-a |mupazuH-6-1)0eH30HUTPUIIA,
3-(2-((1H-nmupposo[ 3,2-b|mupuaun-3-mn)merni)-4-aMuHO-7-(MTUPUMUIHH-4-
wi)nupaszonof 1,5-a |mupa3zuH-6-mi1)0eH30HUTPIIA,
3-(8-amuHO-2-((2-(nudropmeTokcn)-6-propdennn)(ruapokcu)MeTrn )-S-(MIPUMHIUH-4-
wi)-[1,2,4]rpuazono[ 1,5-anupa3uH-6-min)OeH30OHUTPIIIA,
3-(8-amuH0-2-(2-pTOop-6-(1-((1-MeTun- 1 H-mmpazon-4-mn)mernn)- 1 H-nupazon-4-
wn)6ensun)-[1,2,4]tpuazono[ 1,5-a]nupazus-6-mn)-2-pTopObeH30HUTPIIIA,
3-(8-amuH0-2-((2-((numMeTnnaMuHO )MeTHI)-6-PTOpH eHNIT )(THAPOKCH )METHIT)- 5-
(mupumugus-4-mn)-[ 1,2,4]tpuazono[ 1,5-a JmupasuH-6-11)0eH30HUTPHIIA,
3-(8-amuH0-2-((2,6- nudropderun)(rugpokcu )mern)-5-(3-mermn- | H-nupaszon-4-un)-
[1,2,4]tpuazomno[ 1,5-a |mupa3uH-6-1m1)0eH30HUTPUIIA,
3-(5-([1,2,4]rpuazono[4,3-a |nupunux-6-ui)-8-aMmuHo-2-((2,6-
nudropdenmn)(runpoxkcu)meru)-| 1,2,4]tpuazono[ 1,5-a Jnupasus-6-m1)0eH30OHUTPIUIIA,
3-(8-amuHO0-2-((2,6-nudTopdenmn)(ruagporcu )MeTn )-5-(0kca3omn-5-mi)-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,
3-(8-amuHO-2-(2-pTOp-6-(1-(MupunuH-2-unmerwn)- | H-nupazon-4-wmn)oen3un)-
[1,2,4]tpuazomno[ 1,5-a mupazuH-6-m)-2-GToOpOSH3OHUTPHIIA,
3-(8-amuH0-2-((2,6-nudTopdeHm)(rHapOKCH )METHI)-5-(3-MeTHIU PpUAHH-4 - 1IT)-
[1,2,4]tpuazomno[ 1,5-a |mupasuH-6-11)0eH30HUTPUIIA,
3-(8-amuHO0-2-((2-prop-6-(pponuanH- 1 -unmeTn )G eHm ) THIPOKCH )METHII )-5-
(mupumunuH-4-un)-[ 1,2,4]tpuazono[ 1,5-a JmupasuH-6-11 )0eH30HUTPUIIA,
3-(8-amuHO-2-(2-pTOp-6-(1-(2-(MeTuncynpdponnn)atin)- | H-nmupazon-4-mn)oen3nn)-
[1,2,4]tpuazomno[ 1,5-a |mupazuH-6-m)-2-GTOpOSH3OHUTPIIA,
3-(8-amuHO-2-((2-pTOop-6-((6-0kcorekcarunponuppono| 1,2-a]mupazuna-2(1H)-
wi)merun)penmn)(ruapokcu)mernn)-| 1,2,4]tpuazono| 1,5-a Jnupasun-6-nmn)-2-
¢dTopbeH3zoHUTpHIA,
2-(4-(2-((8-amuHO-6-(3-unano-2-propdenmn)-[ 1,2,4]rpuazono[ 1,5-a Jmupasun-2-
wi)metmn)-3-prophennn)- | H-mupazon-1-um)-N, N-gumernnaneramuna,;
2-(4-(2-((8-amuuO0-6-(3-mano-2-propdpennn)-[ 1,2,4]tpuazono| 1,5-a Jnrupazun-2-
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wi)metn)-3-prophennn)- | H-mupazon-1-un)aueramuaa;
3-(8-amuH0-2-(2-pTOp-6-(1-((Mpanc)-3-(mernnamuHo ) 1mkn00yTHN)- 1 H-ntmpazon-4-
wn)6en3un)-[1,2,4]tpuazono[ 1,5-anupasun-6-nmn)-2-propOeH30HUTpUA;
3-(8-amuH0-2-(2-(1-(2-unanostn)- 1 H-nupazon-4-mn)-6-propoensmn)-
[1,2,4]tpuazomno[ 1,5-a|mupa3uH-6-mn)-2-pTopOeH30HUTPIIA,
3-(8-amuHO-2-(2-pTOp-6-(1-(2-(3-ruapokcuazeTuaun- 1-un)-2-okcoatun)- 1 H-nupazon-4-
wn)oensmn)-[1,2,4rpuazono[ 1,5-a Jnupasun-6-un)-2-propbenzonurpuna,
3-(8-amuHO-2-((3-MeTHIIUPUINH-2- U )METOKCH )-5-(MTUPUMUAUH-4- 11T )-
[1,2,4]tpuazomno[ 1,5-a]nupa3uH-6-un)OeH3OHUTPIIIA,
3-(8-Amuno-2-((3-((1-(mupunuH-4-unmernn)- | H-nupazon-4-wmin)aMuHO ) TUpUIH-2 -
wi)metun)-[1,2,4]tpuazono[ 1,5-a]nupasus-6-min)-2-hropOeH30HUTPHUIA,
3-(8-amuH0-2-((3-((1-(Terparunpo-2H-nupan-4-mn)- 1 H-nupazomn-4-nia)aMuHO ) THPUINH-
2-um)metnn)-[ 1,2,4]rpuazonol 1,5-a]nupasun-6-mn)-2-propOeH30HUTPIIIA,
3-(8-Amuno-2-((3-(1-meTun- 1 H-ntmpazon-4-mn) mupuanH-2- i1 )MeTH)-S-(MUpUMUANH-4 -
wi)-[1,2,4]rpuazonol 1,5-a]nupasun-6-uin)OeH30HUTPUIIA,

(S)-3-(8-AmuH0-2-(2-((3-ruapOKCUTTUP POTUANH- | -1T)MeTHIT ) OeH3 M )-5- (MU pUMUATH-4 -
wi)-[1,2,4]rpuazono[ 1,5-a]nupasun-6-uin)OeH30HUTPUIIA,

3-(8-AmuHo-5-(umuaa3ol 1,2-a|mupuans-6-un)-[ 1,2,4]tpuazono[ 1,5-a]nupasun-6-
11)OCH30HUTPHIIA,

3-(8-amuHo-2-(azeTnaun- 1-kapoonmn)-5-(3-propnupuann-4-un)-[ 1,2,4 Jrpuaszono[ 1,5-
a]nmupa3uH-6-nI)OEH30HUTPHIIA,

3-(8-amuH0-2-((2,6-tudropdeHmn)(ruapoKcu ) MeTu)-5-(2,6- TMMETUIITUPUANH-4 - T )-
[1,2,4]rpuasono[1,5-a]mupasun-6-uin)-2-GTopOeH30HUTPUIIA;

3-(8-amuH0-5-(1-(MeTun-d3)-6-oxco-1,6- gurnaponupunaszu-3-ui)-2-(MupuIuH-2-
unmetnn)-[ 1,2,4]tpuaszono| 1,5-a]nupasus-6-nn)0eH30HuTpIIa; U

3-(8-amuHO-2-((6-MEeTOKCUTUPHUIUH-2-1JT)MeTH )-5-( 1 -MeTHn-6-0kco-1,6-
nuruaponupunasul-3-uin)-[ 1,2,4|rpuasono[ 1,5-a]nupasuH-6-mn)0eH30OHUTpHIIA,

WK ero (apMaleBTHUECKU TpUeMIieMast COJb.

42. @apmarneBTHYECKAsT KOMITO3HIIUS, COAepKaIas COeNMHEHHE 10 JIIoOomy u3 mm. 1-41
WK ero (papMaleBTUYECKH MPUEMIIEMYIO COJIb U (papMalleBTUYECKH MPUEMIIEMbIH SKCIIUTTHEHT
WJIA HOCUTEITb.

43. Cnoco® MHrHOMpPOBAHMS AKTHBHOCTH aJ€HO3MHOBOTO PELENTOpPa, BKIFOYAROLIHIA
NPUBEACHNE TAHHOTO PELENTOpa B KOHTAKT C COEAMHEHHEM MO Jrobomy omHomy u3 mm. 1-41
WK ero (papMaLeBTUIECKU PUEMIIEMON COJIBIO.

44. Cnoco0 nedenuss 3a00NeBaHMs MM PACCTPONCTBA Y MALMEHTA, MPHYEM JaHHOE
3a00N€eBaHNE WM PACCTPOICTBO CBA3aHO C AHOMAIBHOW SKCIPECCHEH WIIM aKTHBHOCTBIO
peuentopoB A2A unu A2B, BxIrOHarOLIMil BBEEHHE YKAa3aHHOMY MALUEHTY TepaneBTUYECKU
3¢ (eKTUBHOrO KOJNYECTBA COENUHEHMs MO Jo0omy u3 mm. 1-41 wmm ero ¢apmaneBTudecku

MIPUEMIIEMOU COJIH.
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45. Cnocod mo m. 44, orTnuyaromuiics TeM, 4YTo 3a0oNeBaHWE WM HapyLICHHE
NpeACTaBisieT coOON pak, BOCHMAIUTENbHOE 3a00JIeBaHHE, CEPAEUHO-COCYIUCTOE 3a00JIeBaHNe
WIN HelpoJiereHepaTHBHOE 3a00JIeBaHKE.

46. Criocob mo m. 45, OTIIMYAOIINICS TE€M, YTO paK MPEACTaBJsIeT COOOH pak MOYEBOIrO
My3bIpsl, paK JIETKUX, MEJIaHOMY, PaK I'PYyJH, paK MEHKU MAaTKH, PaK SIMUHUKOB, KOJIOPEKTaIbHBbIN
paK, paxK MOJKENyAOYHON JKeNle3bl, paK MUIIEBOMA, PAK MPOCTaThl, paK MOYKHU, PaK KOXH, paK
IIUTOBUIHON JKeJe3bl, PaK MEeUeHH, PaKk MATKH, PAaK TOJOBbI U IIEH UM MOYEUHO-KJIETOYHYIO
KapLUHOMY.

47. Cnocod mo mn. 45, OTIMYAINUICS TeM, YTO pak MPencTaBisieT CcoOoH
HeMmenkokyeTounblii pak Jjerkoro (HMPJI) (NSCLC - anrn.: non-small cell lung cancer),
METaCTaTUYECKH KaCTPallMOHHO-pe3ucTeHTHRIH pak npoctatbl (MCRPC - metastatic castrate-
resistant prostate carcinoma) mim konopekranbhblid pak (CRC - colorectal carcinoma).

48. Cmocobd mo m. 45, OTIMYAIOLIMICA TEM, YTO BOCIAJUTENBHOE 3a00JIEBaHHE
NpeACTaBIsieT COOOH BOCMIAICEHUE JIETKHX.

49. Crioco0 mo 1. 48, OTIHYAOIINIACS TeM, YTO BOCTIAJICHUE JIETKHUX MPENCTaBisieT coOOM
WHyLUPOBAHHBIN OJIEOMHUIIMHOM (HPUOPO3 JIETKUX.

50. Cnocod mo m. 45, OoTIMYAKIIMKICS TeM, YTO BOCHAJIUTEIbHOE 3a00JIeBaHHE
NPEACTaBISIET COOON 3aBUCUMYIO OT aJ€HO3MHOBOTO PELENTOpPa AJIEPIHIECKYI0 PEAKIIHIO HIIH
MMMYHHYIO PEaKIH1I0 aJIeHO3UHOBOTIO PeLienTopa.

51. Crocob mo 1. 50, oTAMYaroIUNCS TeM, UTO ajjieprudeckasl peakiys, 3aBUCUMasi OT
aJICHO3MHOBOT'O PELIeNTOopa, 3aBUCUT OT peuentopa A2B.

52. Cnoco® mo m. 45, OTIMYAKIIMICS TeM, YTO BOCHAJIUTEIbHOE 3a00JIeBaHHE
npencTasisieT coboi pecnrpaTopHoe 3a00JIeBaHue, CENCHC, pernepdy3noHHOe MOBPEKACHUE WIH
TpoMOO03.

53. Cnocob mo m. 45, OTIMYAIUICS TeM, YTO CEepAeYHO-COCYAHMCTOE 3a00JieBaHUE
npencrasisier coboii 3a0oyieBaHre KOPOHAPHOW apTepuu, LepeOpOoBacKyJsIpHOE 3a00jeBaHUE,
3aboneBaHue nepudpepuIeckoil apTepun, aTepOCKISPO3 A0PThI UIH AHEBPU3MY.

54. Cnocob mo m. 53, ommmyaromuiicss TeM, 4To 3a00ieBaHUEe KOPOHAPHOW apTepuu
npeacTasisier coOol HHPAPKT MUOKapa, CTEHOKAPIUIO FITH CEPIASUYHYI0 HEIOCTATOYHOCTb.

55. Cnocob mo m. 53, orTnuuarommiicss TeMm, 4to IepeOpoBackyisipHOe 3aboyieBaHUE
NpPEeACTaBIsIET COOOH MHCYJIBT HITH MPEXOISIIYIO HITEMUYECKYIO aTaKy.

56. Crocob mo m. 45, oTIHYarIUiics TeM, YTO HeWpoAereHepaTHBHOE 3a00JeBaHUE
npexacrasisieT codboit Oone3np IlapkuHcoHa.

57. Cnocob mo m. 44, OTIMHAIOIIMICA TeM, YTO 3a0OJIeBaHHWE WM PACCTPOICTBO
npeacTaBisieT coOol nuadeT Wi HHCYJTHHOPE3UCTEHTHOCTb.

58. Criocob neyeHust UM MpenoTBpaIleH st 0Opa30BaHUs aTEPOCKIEPOTHUECKUX OJISAIIeK
y TMalUeHTa, HYXJAKOLErocs B O5TOM, BKJIKOYAIOIIMKM BBEACHHE YKa3aHHOMY MallMEeHTY
TepaneBTHUeCKH 3((EKTHBHOrO KOJMYECTBA COENUHEHHs mo jrodoMmy w3 mm. 1-41 wim ero
bapmaneBTUIECKH TPUEMIIEMOH CONTU

ITo noBepennocTn
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