202290400 Al

(19)

(12)

(43)

(22)

EBpa3unckoe
naTteHTHoe
Be4OMCTBO

@1 202290400 @3 Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ara ny6nukaumm 3aseku

2022.06.27

[ata noga4un 3asiBku

2020.08.07

(51) Int. Cl. CO07D 401/12 (2006.01)

C07D 403/12 (2006.01)
C07D 413/12 (2006.01)
AGIK 31/4725 (2006.01)
AGIP 35/00 (2006.01)
AGIP 37/00 (2006.01)

(54) NPOU3BO/HBIE XUHOJIMHA, KAK UHTUBUTOPHI MTPOTENHKUHA3bI

(31) 19190898.7 (72) Wsobpetatens:
(32) 2019.08.08 Ambs6ab Kiep (FR), Ciopiepo
(33) EP Jomuuux (BE), [benonne ®pancya-
(86) PCT/EP2020/072322 Kcasbe (FR), JIya Toeppu (BE), lepo
(87) WO 2021/023888 2021.02.11 Ca6puna, I'niion Pemu (FR)
(71) 3assurens: (
74) npencrasutens:

B.K.A. PAPMA (BE) Mennoes B.H. (RU)

(57) M300peTenne OTHOCHTCS K COETMHEHHUIO, IPUTOJHOMY JIisl IPUMEHEHHUS B KAYECTBE HHTUOUTOPA KHHA3BI.

IV 00v06CC0C



ONMUCAHMUE U30OBPETEHMUS
2420-573190EA/022
MNPOU3BOJAHBIE XHHOJIMHA, KAK HHI'MBUTOPBI MIPOTEUHKHWHA3bI

OOnacTh TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHne

Hacrosimee nzo0pereHne OTHOCUTCS K 00NACTH MEAMLUIMHCKON XUMHU H JIEKApCTBEHHBIX
CPEACTB.

YpOBEHb TEXHUKH

dochopunupoBanue Oeska siBJsieTCs Hanboee pacpocTpaHeHHON HopMoii oOpaTUMON
MOCTTPAHCISIUMOHHON ~ Monmupukammu 10  oueHke S50% Bcex OeIKOB  IMOIBEPraroTCs
dbochopunuposannto. Cocrosinue GochopuupoBanus JIOOOr0 TaHHOTO Oelika Peryupyercs
COBMECTHBIM JICHCTBHEM Crelu(uuecKux KuHa3 U ¢ocdaras, KOTOpble BBOAIAT M YAAISIOT
docdhar  COOTBETCTBEHHO. B YaCTHOCTH, MPOTEUHKWUHA3bl  SIBIIIIOTCS ~ THUIIOM
nporeuHdochorpanchepas, mocrabmsromux — dochar or  ATP Kk KOHKpPETHOMY
AMHHOKHCJIOTHOMY  OCTaTtky. HMX O0OBMHO MOXHO pa3fenuTb Ha ISThb  KJIACCOB:
TUPO3MHITPOTENHKHHA3BI, CEepPHH/TPEOHUHNPOTEUHKUHA3BI, TMCTHAMHIIPOTENHKHHA3BI,
TPUNTOPAHTPOTEHHKHUHA3BI U aCTIAPTHJII/ Ty TAMOMIITPOTENHKHUHA3BI.

IToka3zaHO, YTO CHTHaJbHAs CETh, B KOTOpOH (pochopunnpoBaHre HCTIONB3YETCS IS
MOJYJIMPOBAHHUS LEJIEBbIX AKTUBHOCTEH KPUTHYECKUM OOpa3oM ydacTBYET BO BCEX AaCHEKTax
KJIETOYHOW (PYHKIIMHM, aHOMajbHas akTUBALUs (ochopunupoBaHusl OelKa 4YacTO SIBISETCA
ABIDKYIIEH CHJION WM TpPAMBIM CleACTBUEM 3aboneBaHus. HapyuieHuwe perynsnuu myTH
CHUTHAJIOB KMHA3bl CBSI3aHO C PAKOM, BOCHAJIUTENbHBIM 3a00JIEBAaHUEM, CEPAECUHO-COCYIUCTBIM
3aboseBaHneM, HeHpOIereHepaTUBHBIM 3a00JI€BaHIEM U METa00IMYECKUM 3a00JIEBAHUEM Ty TEM
KOHCTHTYTUBHOM aKTHUBALIMM MHOTMX TMyTefl B MNpsSMOM HANpaBJICHWHW, TaKUX Kak
docharnaunuuosut-3-kuHaza/v-akt romojor 1 BHPYCHOrO OHKOTr€Ha THMOMBI —MBILIEH
(PIK3/AKT), axkTHBHpOBaHHAasi MHTOTE€HOM IPOTEMHKHHA3a/PeryJupyomas BHEKJIETOUHBIH
curHan kuHaza (MAPK/ERK) u mpeoGpaszoBarenb CUTHala M aKTHBATOP TPAHCKPHUIILUU S
(STATS). CnenoBareibHO, MPOTEHMHKUHA3BI MPEACTABISIIOT COOOW BakKHbIE TeparieBTHUECKHE
MHUILIEHH.

B omnyxonmsix aHOMaibHash OHKOTEHHAs AaKTUBALMsl TMPOTEHMHKMHA3 MPOUCXOIUT
BCJIEZICTBHE MHOTHUX THIIOB I'€HETUYECKUX M JMHUICHETHMYECKUX H3MEHEHHH. DT M3MEHEHUS
NPUBOMAT K YBEJIIMYEHHOW CHEenu(pUUecKol aKTUBHOCTH CaMOHM KHHA3bl, €€ CBEPXIKCIIPECCHH
WIH yTpaTe HEeraTUBHOW peryJisiliuy, MPHUBOASIIEH K HEKOHTPOIHUPYEMOMY POCTY KJIETOK H
NPOJIOHTUPOBAHHOMY 3JIOKAUECTBEHHOMY TNoBeAeHNI0. CHUrHaibHbIe CETH, NEHCTBYIOIIHME B
PAaKOBBIX KJIETKAaX, TaKXK€ MOIYT CIIOCOOCTBOBATh BPOXKACHHOW WM TNpHOOpETEeHHON
PE3UCTEHTHOCTH K JIEYEHUIO, MMOCKOJIBKY OHHM MOTYT BbI3bIBATH HanOoJiee pacripOCTPaHEHHbIE
WIN PEeIKUEe MyTALWH, PAa3HYAOIINecs s pa3HbIX omyxojei. CrenoBaTeabHO, IOUCK MAaJbIX
MOJIEKYJI-MHTUOUTOPOB, HANpPABJICHHBIX HAa W3MEHEHHbIE MOJIEKYJIbl IPOTEUHKUHA3bI B
OINyXOJIEBBIX KIIETKAX, CTAJM OCHOBHBIM HAIpPAaBJICHHUEM WCCIEAOBAHUH B aKaJEMHUYECKUX
opraHu3alusix 1 GapMareBTHUECKUX KOMIIAHUSIX.

Taxne MHruOMTOPHI MOTYT OBITH NMPOAYKTAMH, KOTOpble 0Opa30BaHBI (BBIIEJIEHBI) W3



TAKUX WCTOYHHMKOB, KaK PACTeHUs, S>KUBOTHbIE WJIM MHUKPOOPTaHU3MBI, HIIH MOTYT OBITh
pa3paboTaHHBIMH (CHHTE3UPOBAHHBIMH) MAJIbIMUA MOJIEKYJIaAMH.

B WO 2004/022572 packpbIThl KJIacChl OHOJOTHYECKH AaKTHUBHBIX COEAMHEHUH,
B3aMMOZEHCTBYIOLINX ¢ KNHA3aMHU, U MOJIY4Y€HHUE STUX COCTUHEHUI.

B oHkonornu B HacToOsiIEee BpeMs €CTb MHOT'O MPUMEPOB MaJIbIX MOJIEKYJI-UHTHOUTOPOB
KMHA3bl,  OOJNQNAIOIMX  CEJeKTUBHOCTBIO M TNOAXOAALMMH  (hapMaleBTHYECKHIMU
XapaKTepUCTUKAMH, KOTOpble MPHUBOAAT K 3HAYMMOMY KIMHUYECKOMY MPEUMYILIECTBY.
Hanpumep, umatnau® wucnonb3yroT ansi uHruOuposanuss BCR-ABL1 mpu XpoHHUECKOM
muenoseiikose (CML) u octpom numboOaacTHOM Jieikose ¢ GunanenbGuitckoii XpoMOCOMOI;
KPU3OTUHHUO ¥ Apyrue WHruOuTOpbl KuHa3bl ALK mpu pakoBbIX 3a00JeBaHMSAX, BbI3bIBAEMbIX
cusiHusiMu ALK nanmatuan® npu ammmnduumposanasie nocpeactsoM ERBB2/HER2 onyxosnsix;
reputurnO U paotuHud npu onyxossix ¢ mytauueil EGFR; u Bemypadenud npu onyxossix ¢
myTtanueii BRAF.

CymecTByer HacTosITeNbHAasE HEOOXOIUMOCTh B pa3paboTKe aKTUBHBIX HMHIHOHTOPOB
MPOTENHKNHA3bl, KOTOpble NMPUMEHUMBI ISl JE€UEHUs Pa3HbIX CBSA3aHHBIX C MPOTEHMHKUHA30M
MATOJIOTMYECKUX COCTOSTHUM.

B cBsa3u ¢ oatum B EP 0269574 packpbIThl af€HO3UHBI IJI1 NPUMEHEHUs AJIs1 JICYEHUs
THIEPTEH3UH,  LepeOpOBacKyIApHOro  3a00NeBaHWs,  KApAMOMATHH WM ITOYEYHOMH
HE0CTaTOYHOCTH.

B WO 2003/104482 packppiTa KOMITO3ULHS I MOIYJUPOBAHHSA CTAPEHHs KJIETOK U
NpUMEHNMasl IS JedeHus Oone3Hn AuplrefiMepa UM aTepOCKIIepo3a, YKa3aHHash KOMITO3ULIHS
COZEPKUT UHTUOUTOP MPOTEUHKUHA3BI A, TAKON Kak aAeHO3UH-3 5’ -HUKINH(OCPOPOTHOIATHI.

B WO 1996/040705 packpbITbl HHTHOUTOPBI aieHO3UHKUHA3BI 149-175, 413-431 u 241-
266 nnd  TpUMEHEHUWs] JUIA  JICUYEHHS CEePAEYHO-COCYIUCTBIX U 1epeOpOBaCKYJISIPHBIX
3a00JIeBaHMI, BOCTIAJICHNs, apTPUTA U paKa.

B WO 2001/040245 packpbiTa METOAMKA KapAUO3ALIUTHI C UCIIOIB30BAHUEM YaCTUYHBIX
WM TIOJIHBIX arOHUCTOB perenTtopa aaeHo3nHa Al.

B WO 2005/117882 packpbITsl Jaurannbl peuenropa CS5a muist npuMeHeHUs TS JIEYSHUS
3a00JIeBaHM, CBA3aHHBIX C AKTUBHOCTBIO METAJUIONPOTEA3hl, TAKMX KaK apTPHT, PaAK, CEPAEHHO-
COCYAMCTblEe HapyIIEeHUs, KOXKHble HApYyIIEHUs, BOCHAJINUTEIbHbIE WM ajlJieprudeckue
NaTOJOTUYECKHE COCTOSHUS.

B WO 2011/090738 A2 packpbIThl COEAMHEHHs], KOTOpbIE CIIOCOOHBI MHIHOHPOBATH
mytauuu B-RAF u B-RAF u meromuku jnedeHusi 3a00JieBaHUH, CBSI3aHHBIX C MOIYJISILIUEH
myTtanuii B-RAF u B-RAF.

B US 2009/0325945 omucaHbl aKTHBHBbIE COEIWHEHUS, B YACTHOCTH, HEKOTOpBIE
umunaszo[4,5-b|mupuaus-2-oHbl U 0kca3o0J0[4,5-b |mupunuH-2-0Hbl U aHAJIOTH, UHTHOUPYIOIIHE
aktuBHOCTh RAF (Hanpumep, B-RAF) B knerke in vitro wmm in vivo, HHrHOupyrOmue
akTUBHOCTH penentopHoii TuposunkuHasbl (RTK), takoii kaxk FGFR, Tie, VEGFR w/unn
aktuBHocTh Eph, nampumep, FGFR-1, FGFR-2, FGFR-3, Tie2, aktusHocts VEGFR-2 w/mnu

EphB2, B xieTke in vitro uiu in vivo.



US2015/0182526: B 3TOM JOOKYMEHTE OMUCaHbl TEPANEBTHYECKHE COCOUHEHHUS IS
JeueHHs Mpoau(epaTUBHbIX HAPYIIEHHH, paka U T. I., U Ooyiee MPEANOYTUTENIbHO HEKOTOPbIE
nupuno[2,3-b|mupasun-8-3aMerieHHble  COeNUHEHUs, KOTOpbIe, B YACTHOCTH, HHTHOUPYIOT
aktuBHOCTb RAF (Hanpumep, B-RAF) u unrubupyror peuentopsoii tuposunkuHasel (RTK).

J. Zhang et Al. (Mini-Reviews in Medicinal Chemistry, 2011, 11, 920-946) npusenu
0030p manbix Mosiekyn-uaruouropos VEGFR.

B WO 2017/049462 Al packpblT HOBBIi WHrHOWUTOP KHHA3bL, JIEKAPCTBEHHAS
KOMITO3ULMSI U TPUMEHEHHUs, U METOAMKH JJIsl TPEAYNPEKIECHUS] WIN JICYEHUS KIETOYHbIX
nposnndepaTuBHbIX 3a0oneBanull w/mian 3adoneBanuii, csizaHHbIX ¢ FLT3 u c-Kit. B atom
JOKYMEHTE TaKXe pAacCKPbIThl TNPHUMEHEHHEe M METONWKa MPEeayNpeKACHUS WIH JICYeHUs
3a0oneBaHMii B OTBET Ha MHrHOMpoBaHue kuHassl FLT3.

OnHako, HECMOTPS Ha YBEJIMYUBAIOIINECS YCIEXH B pa3pabOTKe HOBBIX OCHOBAHHBIX HA
UHTUOUTOpaxX TNPOTEHHKUHA3Bl CPENCTBAX JICYCHHUs, BCE JK€ HEOOXOAMMBI WHTHUOHTOPHI
NPOTEUHKHUHA3bl, KOTOPbIE MOTYT MPEOAONETh HEJOCTATKH MCIOJB3YIOIMUXCS B HACTOSLIEE
BpeMsl CPEINCTB JIEYEHHS B CBS3M C MPOTEHMHKHHA30H, TaKMX Kak NOOO4YHBIE 3(PQEKTH,
orpaHuueHHast 3(PQPEeKTHBHOCTh, BO3HUKHOBEHHE PE3UCTEHTHOCTH W HECOOJIOJCHHE pPEKUMa
JICUESHMS.

CymHocTh H300peTeHus

ABTOpBI HACTOSIIETO HM300pETEHHsT HEOKUAAHHO YCTAHOBHJIM, 4YTO NPUMEHEHHE
UHTUOUTOPOB NPOTEUHKWHA3BI, IMPEJIaraéMblX B HACTOSIIEM H300pPETEHHH, IO3BOJISAET
o0ecrneunTh yIy4LIeHHOE JiedeHHe 3a00NIeBaHMI C HapyLIEHHE PeryJslUd NPOTEeHMHKHHA3bI
nyTeM pa3paboTKu Tepamuu, Kotopas Oonee >¢p¢eKkTUBHA, KOTOpas yMEHbLIAeT NOOOYHbIE
3¢ deKThl, KOTOpas OrpaHUYMBACT BO3HUKHOBEHHME PE3HCTEHTHOCTH M KOTOpas objerdaer
COOIIOIeHNE PeXKUMA JICYSHHUSI.

ITosToMy Hacrosimiee H300peTe€HHE OTHOCUTCS K COCAMHEHMIO, INPUMEHUMOMY IUIS
MPUMEHEHHUsT B KauecTBe MHruOuTOpa kKuHas3bl obmel Gopmyssl (Ia) [coennnenue (C) Huke B
HacrosimeM wu3o0pereHuu|, wim ero N-okcuay, (apMaleBTUUYECKH NPUEMIIEMON COJIH,

(apmaLieBTHIECKH TPUEMIIEMOMY COJIbBATY WIJIH CTEPEOU30MEDY,

=
T i
Wl

dopmyna (I’a)

rae:

- KKObIH M3 A HE3aBHCHUMO BBIOPAH U3 TPYIIIbL, COCTOSILIEH M3 CIENYIOIUX: BOAOPOL,
Ci.15 anxun, Cops ankerwn, Coqs5 aTKUHWI, UUKIOAJNKWI, T€TEPOLMKIINII, apujl, TeTepoapuil u
ApUJIANIKWI, TA€ YKAa3aHHBIA aJKWI, aJKeHWJ, AJKWHWI, LUKJIOAJIKWI, TeTePOLUKIINI, apul,
reTepoapmwil U apWIANIKIJI HEeoOs3aTebHO CONep’KaT OOWH WM OOJbIlee KOJHYECTBO
3aMeCTHTEJIeH, He3aBUCUMO BBIOPAHHBIX U3 TPYIIIBI, COCTOALIEH 13 cieayromux: rajoreH, NOo,

AJTKWJI, QIKEHWJI, HUKJIOAJIKWI, rerepounkimi, apui, rerepoapui, CFs, CN, ORyj, SRy, N(Ry1)a,



OC(R11)20, OC(R11)2C(R11)20, S(O)R12, SOzR12, SO2N(Ri1)2, S(O)sRi, P(O)ORp1)2,
SOZNRIlCOR]z, SOZNRllCOZRIZ, SOZNRIICON(RII)Z, NR]ICOR]Z, NR]]COZRlZ,
NR;iCON(R11);, NR;;C(NR;;)NHR;;, COR;;, C(O)OR;;, CON(R;;),, CONR;;SO:R;»,
NR;;SO:R15, SO;NR{1COs:R13, OCONR;;SO:R15, OC(O)R;;, C(O)OCH,OC(O)R;; wm
OCON(R{1),, ¥ Kaxablii HeOOsI3aTEIbHBIM AJIKUIbHBIN, aJKEHWJIbHBIN, LHMKJIOAJKHUIIbHBINI,
ApWIIbHBIH, TeTePOLMKIIMIIbHBIA, reTepOapHIbHbIA 3aMEeCTHTENb JONOJTHUTEIBHO He00sA3aTeIbHO
3amerneH cienyromumu: ranored, NO,, anxwn, uukinoankui, apui, CFs, N(Ryp),, ankun wnmum
apujl UiIMd rerepoapujiaMun, NR11COR12, NR11802R12, COR11, CON(Rn)z, NR11CON(R11)2,
OC(O)R;1, OC(O)N(R11)2, S(O)3R11, P(O)(OR11)2, SRy1, S(O)R 12, SO2R 2, SO;N(R1)2, CN nnn
OR;; u roe kaxaeid u3 Ry; u Ry; He3aBUCHMO ApPYyr OT apyra U B KaXKAOM Cjy4ae BBIOpaH W3
rpynmel, cocrosimeidt u3 cienyromux:. Bomoporn, Ciis amkun, C,.s ankerwn, Copis alKUHW,
LUKJIOAJKUJI, TeTEPOLUKIII, apuii, rerepoapud, apuiankui u CFs, roe ykazaHHbIE alKHIbHBIN,
aJIKEHWJIbHBIMN, ANIKUHUIBHBIH, HUKJIOATKUJIbHBIH, reTEPOLUKJIMIIbHBIM, APUJIbHBIN,
reTepOaAPWIIbHBIN U apUIAKHIBHBIA 3aMECTUTEIN HEeOOsI3aTENbHO 3aMEIIeHbl CIIeAYIOIIUMU:
raJIOreH, aJKuJ, UUKJIOAJIKWII, T€TEPOLIMKIIII, aJKWI UK apui uiu rerepoapuniamua, OR3; nnu
N(R32)2, Toe xaxnbiii u3 R3; u R3; HE3aBUCHMO Ipyr OT Jpyra M B KaXJIOM Cliydae BBIOpaH W3
TPYIIIBI, COCTOSIIEH U3 CIeayoUIuX: Bonopoa u Ci4 alkuL.

- Kaxabii u3 X U V He3aBUCHMO JPYT OT Ipyra U B KAKIOM Cilydae BbIOpaH U3 TPYIIIIbL
Brovaromeit O, S wim NR;, roe R; BbiOpan u3 rpynmel, BKirouaromei sogopon, Ci.jp ankui,
Cy.1p ankenun, Cy 1o aNKUHWI, UUKJIOATKII, T€TEPOLIUKIIIIL, apHJI, T€TEPOAPUI U apUIIAJIKUIL, T
ykazaHHbil Cjp ankun, Cppp ankeHwn, Coip AJKUHWI, LUKIOAJIKWI, TETEPOLUMKINMI, apul,
reTepoapuil M apuIalKuiI HeoOs3aTeIbHO 3aMeIleHbl aTOMOM TrajioreHa, apuibHas TPyIIa,
apunankunbHas rpynna, CFs, N(Rj;),, CN wnu ORy;; u roe kaxnabiil u3 Ry He3aBuCUMO ApyT OT
Apyra ¥ B KaXIOM Ciydae BbIOpaH W3 TPYIbI, cOcTosmeil u3 cneayroumx: Bogopon, Cis
ankwi, Cp s ankeHwn, Copis QJIKUHWI, LUKJIOAJIKWI, TE€TePOLUKINT, apwi, TeTepoapul,
apwnankun U CF3, re ykazaHHbIe alKHIbHBIN, aJJKEHUJIbHBIN, aKUHUJIBHBIA, [IUKJIOATKUIIbHBIH,
FeTEePOLMKJINIIbHBIN,  APWIbHBIM, TeTepOAPWIbHBIN W APUJIAJKUJBHBIM  3aMECTUTENH
HEOoO0s3aTeIbHO 3aMEeIEHbl CIEAYIOIUMU, TaJIOTeH, aJKWI, LUKJIOATKUJ, TeTEPOLIUKITII, aJTKUJI
win apun win rerepoapuniamun, ORs; wmu N(R3;),, roe kakawiii u3 R3; u R3; He3aBucumo npyr
OT Jpyra U B KaKIOM Cjy4ae BbIOpaH W3 IPYMIbL, COCTOSINEH U3 cienyromumx: Bogopon u Cj 4
ankwi;, t pasHo O wiu 1;

- kaxabiid u3 Z o3Hadaer O, S, NRg, rine Rg BeiOpaH U3 rpymibl, BKIOYAOIEH BOTOPO,
Ci.12 anKujI, KOTOPBIA HEOOs3aTENIbHO 3aMEIIeH aTOMOM TaJIOreHa, apUJIbHOW TPYNNOW WM
apUIAIKWIBHON IPyNION;

- kaxabid u3 W ozHauaet C-ranoren, C-R, N, O, S wim NR7, rne R BoiOpan u3 rpymibl,
BKrovaromeit Bogopon, ORy;, N(Ry1)s, Ci 10 KU WIIM TUKJIOATKUJI, KOTOPbIe HEOOS3aTeNIbHO
3aMelIeHbl CIEAYIOUUMU: aTOM TrajoreHa, apujbHas TpyIa Wil apujiajKuibHas TPYINa, rae
KOKABIHA U3 Ry HE3aBHCUMO APYT OT ApPyra v B KAKJIOM ClIydae BbIOPAH M3 IPYMIIbI, COCTOSIIEH
u3 caenyromux: sogopon wim Ci.4 ankui, u, rae R; BeiOpaH U3 rpymniibl, BKIFOYAOMIEH BOAOPOL,

Ci2 ankun, Copp ankeHwn, Co.jp @NKUHWI, LTUKIOANKWI, M€TEPOLMKIINI, apwil, reTepoapusl u



apunankun rtae ykazaHHbil Cyp amkwmn, Coqp ankeHws, Co2 ANKUHWI, UKJIOAJKHIL,
TeTePOLMKII, apwJi, TeTePOoapuil M apIajKUI HEeoOs3aTeIbHO 3aMElIeHbl ATOMOM TaJiOTeHa,
apwibHas rpymnmna win apwiaikuiabHas rpynmna, ORs3p mwim N(Rs3z),, rne xaxnpiit uz Rs; u Ry
HE3aBHCHMO JIPYT OT Jpyra U B KaXKAOM CJydae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX
Bogopoa u Cj.4 anku,

- kaxaplid u3 | paen 0 wm 1;

- kaxabii u3 Ry 1 Ry HE3aBHCUMO ApyT OT APyra U B KaXKIOM CIy4ae BbIOpaH U3 TPYIIIIHL,
cocrosmed u3 ciuenyroumux: Bomopon, ramored, Ciis amkun, C, s ankenun, C,. s amKUHWI,
IUKJIOANKU, Terepouukimi, apui u rerepoapui, CF;, CN, NO,, ORy;, SR21, N(R31)), CORyy,
C(O)OR;y;, CON(R21)2, OC(O)Rz1, OCON(R21)2, NC(O)Rz;, NCON(R21)2, OC(R21),0 n
OC(R21)2C(R22),0, rae yka3aHHBIA aJKWJI, AJKCHIJI, AJKUHIJ, LUKJIOAJIKWUI, TeTePOLIMKIINIL,
apuJl U TeTepoapusl HeoOsI3aTEIbHO CONEPIKaT OJUH UJIH OOJIbIliee KOJUYECTBO 3aMECTHTENEH,
BBIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH 13 chenyromux: rajoreH, Ci s ankwmi, CFs, N(Rj1)2, CN umm
ORyy; u roe xaxabiii u3 Ry 1 Ry; He3aBUCHUMO ApyT OT Apyra U B KaKIAOM CiIy4ae BbIOpaH U3
rpynmbl, cocrosimeit u3 caenyromux:. Bomopon, Ciis ankun, Cp.s ankernwn, Cops alKUHA,
LUKJIOAJKUJI, TETEPOLUKINII, apuJl, TeTEPOoapmyl U apwyiajiKUil U TA€ yKa3aHHBbIE aJKUJIbHBIN,
AJIKEHUJIbHbIMN, ANIKUHUJIBHBIH, HUKJIOATKUJTbHBIM, reTEePOLMKIIUIIbHBIN, APUJIbHBIN,
reTepOaAPWIbHBIN U apWIAKHIBHBIA 3aMECTUTEIN HEOOSI3aTEIbHO 3aMEIIeHbl CIIeAYIOIIUMU.
raJloreH, K, MUKIOAIKWT, rerepounki, apwi, OR3; wim N(Rsp),, e kaxasiii u3 Rs; u Ry
HE3aBHCHMO JIPYT OT Ipyra M B KXKAOM CIy4ae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX
Bozopoa U Cj4 aJKWJL, KOXKABIA U3 P SABJISETCS LEIbIM YUCJIOM B fuana3oHe oT 0 1o 4; KaxKabli
13 ( SABJISAETCS LEJBbIM YUCJIOM B [uana3zone ot 0 1o 2;

- Kaxnplii 13 R3 HE3aBHCUMO JIPyr OT Opyra M B KaKIOM Cliydae BBIOpAH W3 TPYIIIIbI,
cocrosimel w3 cienyroumx: Bopopon, rajoreH, Ci s ankun, Cos ankeHmwn, Cpis aJKUHMHI,
HUKJIoanKui, rerepounkiami, apwn u rerepoapui, CFi;, CN, NO,, ORjy;, SRy, N(Ry)s,
NC(O)R31, NCON(R31)2, COR»q, C(O)OR3;, CON(R21)2, OC(O)R21, OCON(R21)2, OC(R21)20 1
OC(R21)2C(R22),0, rae yka3aHHBIA aJKWJI, AJKSHIJI, AJKUHIJI, LHUKJIOAJIKWUI, TeTePOLIMKIIUII,
apusl U TeTepoapul HeoOs3aTeNIbHO CONEPKaT OAUH MJIH OOJIblliee KOJIMYECTBO 3aMECTHUTENEH,
BBIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH U3 caenyromux: ranoreH, Ci s ankui, CFs, N(Rj1),, CN umm
ORy; u roe xaxnabiii u3 Ry 1 Ry; He3aBUCUMO ApYyT OT Apyra U B KaKIAOM CiIydae BbIOpaH U3
rpynmel, cocrosimeit u3 cienyromux:. Bomoporn, Ciis ankun, Cp. s ankenwn, Cops alKUHW,
LUKJIOAJKUJI, TE€TEPOLMKIWI, apujl, TeTepoapui, apWIaJKWiI WU THe YKa3aHHbIC AJKUJIbHBIN,
AJIKEHUJIbHBIN, ANIKUHUJIBHBIH, LUKJIOATKUJTbHBIM, reTEePOLMKIIUIIbHBIN, APUJIbHBIN,
reTepOaAPWIIbHBIN U apWIAKHIBHBIA 3aMECTUTEIN HEeOOsI3aTEIbHO 3aMEIIeHbl CIIeAYIOIIUMU.
raJioreH, ajIKI, MUKJIOAJKWI, Terepounkii, apui, OR3; wim N(Rs;),, e kaxasiii u3 R u Ry
HE3aBHCHMO JIPYT OT Ipyra M B KXKAOM CIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISIYOIIHX
Bogopon U Cj4 aJKWJI, KOKAbIM U3 T SBISETCS LEJIbIM YHUCIOM B auamna3zoHe ot 0 mo 3; mpu
ycioBud, 4to, eciid R3=NR»;, V=NH u t=1, To R3 u V BMecTe moryT oOpa3oBaTh HACBILIEHHBIN
WJIM HEHACBIIIEHHbIA IUKINYECKUH (PparMeHT;

- kaxabiii U3 R4 u R4 HesaBucuMo 1pyr OT Apyra M B KaKAOM Cllydae BbIOpaHbI U3



IPyIIbl, cocTosimen u3 cnenyrouux: sogopon, CFs, Cy.is ankun, Ca.is ankermn, Co.js alKUHUIT,
LUKJIOAJKUI U TEeTepOLUKIn, rae ykazaHHbll Cjis ankwun, C,. s ankeHun, C,js aJKUHWI,
LUKJIOANKAI U TETEePOLMKINI HeOOsA3aTeNbHO 3aMeIleHbl CIEAYIOLUIMMU. aTOM TIaJlOreHa,
apwibHas rpynna, apunaikuibHas rpymnmna, ORjs3, SRy3, N(Rj3)2, CF3 unn CN, rae xaxaslil u3
Ri3 He3aBHCHUMO JpyT OT Apyra BeIOpaH M3 Ipymibl, BKIrouaromeil Bogopon, Ci.jp amkmi, Copn
ankeHw1, Cop.p AJKUHWI, LUKJIOAJIKWI, TE€TEePOLMKINI, apuj, IeTepoapui WIH apHJIAJIKUIL,
KOTOpbIe HEeOoOs3aTeNIbHO 3aMeINeHbl CIEeNYIOLIMMU: aTOM TajioreHa, apuiibHas TIpyIna,
apunankwibHas rpynmna, OR3; win N(Rs,),, rae kaxabiid u3 Rs; u R3; He3aBUCHMO ApyT OT Apyra
U B KQKIOM Cllydae BbIOpaH M3 IPYIIIbI, COCTOSIIEH U3 Cleayrommx: Bogopoa u Cj4 alkui u X
SIBJISIETCS] LIEJIBIM YUCIIOM B uama3oHe ot 0 1o 7; mpu ycnoBuu, 4to, eciiu x=0 1 V=NR7, T0 A n
R; BMecTe MoryT 00pa3oBaTh HACHIIIIEHHBIN WJIM HEHACBIIICHHbIA TUKJIMYECKHH (PparMeHT.

Hacrosimee wu3o0pereHne Takke OTHOCUTCS K (DapMaLeBTUYECKOW KOMIIO3MIIUH,
colep Kallel HOCHTEIb U B Ka4deCTBE AKTUBHOIO HHIpenueHTa 3((EeKTHBHOE KOJIUYECTBO
COEAMHEHUs], ONPENEJICHHOr0 B JIFOOOM M3 BAapHAHTOB OCYINECTBJICHUS, MPENIaraéMblX B
HACTOSIIIEM H300pETeHHH.

Hacrosimmee m3o0peTreHHe OTHOCHUTCS K COEIUHEHMIO, OINPENEeJIEHHOMY B JIIOOOM U3
BAPUAHTOB OCYIIECTBJICHHS, MPENIaraéMbIX B HACTOSIIEM H300pETeHHH, Ui NPUMEHEHUS B
KauecTBe JIEKAPCTBEHHOIO CPECTBA.

Hacrosimee m3o0pereHHe OTHOCHUTCS K COEIUHEHMIO, OINpPENEJIEHHOMY B JIIOOOM U3
BAPUAHTOB OCYINECTBJICHUS, NMPEAJIAaraeMbIX B HACTOSIIEM H300pETEeHHUH, AJIs MPUMEHEHHS IS
neyeHus 3a0oyeBaHMs, BBHIOPAHHOTO U3 TPYMIbL, BKJIOYAOINEH pak, MeTadoJuuecKue
HapyuieHus (Takue Kak nuadeT), BOCHAIHUTENbHbIE U ayTOMMMYHHbIE HapylIeHHUs (Takue Kak
BOCIIAJIUTENIbHBIE OOJIE3HH KHIIEYHHMKa, Harmpumep, Oone3Hb KpoHa U sI3BEHHBIH KOJIHT,
BOCIIAJIUTENIbHBIE 3a00JIeBaHMs JIETKMX, DPEBMATOMIHBIN apTPUT, BOIYAHOUYHBIN Hedpwur,
CHUCTEMHAasl KpacHas BOJYAaHKAa W IICOpPHA3, U ICOPUATUYECKUH apTPHUT), HEBPOJOTHUECKHUE
HapyuieHust (Takue Kak OonesHb AJblreiimepa, OojiesHb ITapkMHCOHA, pacCEsiHHBIA CKIIEpO3,
HeBpornatusi [llapko-Mapu-Tyra, OOkOBOM aMHOTPOPHUUECKUIT CKJIEPO3 H  DIHIIETCHS),
aTepoCKIIepO3 M CEepPHEeYHO-COCYAHCThie 3a0oneBaHus, cuHapom lllerpena, oTTOpKeHUE
AJIOTPAHCIUIAHTaTa  TIOYKH,  BbI3BaHHbIE  BHUpycamMu  3aboneBaHusi,  3a0oyeBaHUS
KPOBOOOpAIEHHUS, OCTEOJH3 KOCTH M OCTEONOPO3, OCTEOAPTPUT, CAPKOMEHHs], TMCTHOLIUTO3
KJIeTOK JlaHrepranca, moBpeKA€HHE CIIMHHOTO MO3ra, 3HAOMETPHO3, acTMa U alljlepruyeckast
acTMa, riasHble 0OJIe3HH (Takhe KaK PETUHONATHH, BO3PACTHAS AETEHEPALHs KEJITOrO ISATHA U
YBEUT) XPOHUYECKAsi U HEBpOMaTudeckasi 00yb 1 pudponposmdepaTuBHbIe 3a00/I€BAHUS.

Hacrosimmee m3o0peTreHHe OTHOCHUTCS K COEIUHEHMIO, OINpPENENIEHHOMY B JIIOOOM U3
BAPHUAHTOB OCYINECTBJICHHUS, MPEAJIAraeMbIX B HACTOSIIEM H300PETEHUH, Ui MPUMEHEHHS IS
JeYeHHsT CEHCUOMITN3AIH OOJIH.

Hacrosimee n3zoOpereHue Takke OTHOCHUTCA K CHOCOOY HMHIHOMPOBAHHUS AKTHBHOCTH
NPOTEUHKHUHA3bl Y TEIMJIOKPOBHOTO >KMBOTHOTO, YKa3aHHBI CIOCOO BKJIIOYAET BBEIEHUE
HY>KIAIOLIEMyCsl B HEM J>KMBOTHOMY HWHIOHMpyIOLIero KuHa3y 5((eKTHBHOro KOJIWYeCcTBa

COCAUHCHUs, MpeajiaracMoro B mo0oM  u3 BAPUAHTOB OCYIICCTBJICHU, IpEAJiaraCMbIX B



HACTOSIIIEM H300pETeHNH.

Hacrosimee wu3o0pereHne Takke OTHOCHTCS K CHocoQy JiedeHHst 3a0oyeBaHUs,
BBIOPAHHOIO U3 TPYIIIBL, BKIIOYAOLIEH pak, MeTadoInuecKue HapyLIeHus (Takue Kak auader),
BOCHIAJINTEIbHBIE W AyTOMMMYHHBIE HApyLIeHUs (Takue Kak BOCHAJUTENbHbIE OOJNIe3HU
KUIIEYHUKa, Harmpumep, Oosne3Hb KpoHa W sI3BE€HHBIH KOJMT, BOCHAIUTENbHbIE 3a00NeBaHUS
JIETKUX, PEBMATOMIHBIA apTPHUT, BOJYAHOUHBIH HE(PPHUT, CHUCTEMHAs KpacHas BOJYAHKA U
ncopuas, U TCOPUATUYECKUH apTPUT), HEBPOJOTMYECKHE HapyLIeHus (Takue Kak OOJe3Hb
Anbureiimepa, 6ose3np [TapkuHCOHA, paccesiHHbIN Ckiepos, HeBpomatus Illapko-Mapu-Tyra,
OOKOBOH aMHOTPOGUUYECKUI CKJIEPO3 U SIHIIETNICHS), aTEPOCKIEPO3 U CEPAECYHO-COCYAUCTHIE
3abosneBanusi, cuHapom lllerpeHa, OTTOp:KeHHE a/UIOTPAHCIUIAHTATA TIOYKH, BBbI3BAHHbBIE
BUpyCcaMu 3a0o0yieBaHUs, 3a00JIeBaHUS KPOBOOOpAIIEHMs, OCTEOJU3 KOCTH U OCTEOMOpOo3,
OCTE0apTPUT, CAPKOIEHHsI, TUCTHOLUTO3 KJIeTOK JlaHrepraHca, MOBpeKIeHHe CIMHHOTO MO3ra,
SH/IOMETPHO3, acTMa M ajUlepruveckasl acTMa, IjiasHble OOJie3HH (TakMe Kak pPEeTUHOIATHH,
BO3pacTHasl JAEreHepalys KeJITOro ISITHA M YBEUT) XpPOHMYECKass M HeBpomaTtudeckas 0ojb U
¢dbubponpommdepaTuBHbie 3a00JIEBAaHUS Y TEIUIOKPOBHOTO >KUBOTHOTO, YKa3aHHBIA CHOCO0
BKJIIOYaeT BBEACHHE HYXKIAOLUIEMYCs B HEM JKUBOTHOMY 3(QEKTHBHOrO KOJHNYECTBA
COENMHEHHs, MpeAjaraeMoro B JIOOOM U3 BapUAHTOB OCYLIECTBJCHHs, MpENIaraeMbiX B
HACTOSIIIEM H300pETeHNH.

ITonpoGHOe onucanue n300peTeHus

ITepBbIM OOBEKTOM HACTOSINErO M300PETeHHUs SIBJIACTCS COSOUHEHHUE, MPUTOAHOE IS
NMPUMEHEHHUs] B KauecTBe MHruOuTopa KuHasbl oOmmen gopmyisl (I'a) [coenunenue (C) HIbke B
HacTosimeM u3o0OpereHuu], wmiau ero N-okcupi, (apMaLEeBTHYECKH MpUeMieMasl CoJb,

(bapMaleBTHUECKH TPUEMJIIEMbII COJIBBAT UJTH CTEPEOH30MED,
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dopmyna (I’a)

rae:

- KOKOBIH M3 A HE3aBHCHUMO BBIOpPAH U3 TPYIIIbI, COCTOSIIEH M3 CIENYIOIUX: BOAOPOL,
Ci.15 anxun, Cops ankermwn, Cajs aNKUHW, UUKIOANKWI, T€TEPOLMKIINII, apujl, T€Tepoapuil u
ApUJIANIKWI, TA€ YKAa3aHHBIA aJKWI, aJKEeHWI, AJKHUHWUJ, [UKJIOAJTKUJ, TeTEePOLUKIII, apul,
reTepoapwyi W apWIANIKIJI HEeoOs3aTeNIbHO COAEPIKaT OIWH WM OOJblliee KOJHUYECTBO
3aMeCTHTEJIe, He3aBUCUMO BBIOPAHHBIX U3 TPYIIIBI, COCTOSAMIEH 13 cieayromux: raiores, NOa,
AJTKWJI, ATKEHWJI, TUKJIOANKWI, rerepounkimt, apu, rerepoapmi, CF3, CN, ORy1, SRy, N(Ry1)a,
OC(R11)20, OC(R11)2C(R11)20, S(O)R12, SOzR12, SO2N(Ri1)2, S(O)sRi, P(O)ORi1)2,
SO,;NR;;COR;,  SONR;COzR15,  SONR;;CON(Ry;);,  NR;jCORjp;, NR1COzRy,
NR;jCON(R{1)2, NR;iC(NR;1))NHR;;, COR;;, C(O)OR;y;, CON(R;;),, CONR;;SOsRj,
NR;1SOzR12,  SO,NR;;COsR;5, OCONR;1SO:Rp,  OC(O)Ry;, C(O)OCH,OC(O)Ry; wm

OCON(R11);, M Kaxablii HeOOs3aTENbHBIM aJKHIbHBIN, AaJKEHWJIbHBIM, LHMKJIOAJIKUIbHbIMN,



ApUJIBHBIN, TeTePOLMKIIIIBHBIN, F€TePOapUIIbHBIA 3aMECTUTEINb JOTIOIHUTEIBHO HEOO0S3aTENbHO
3amernieH cuenyromumu: rajored, NO,, ankwn, uuknoankui, apuwi, CFs, N(Rjp),, ankun wmum
apui Uid rerepoapuiaMun, NR11COR12, NR11802R12, COR11, CON(Ru)z, NR]]CON(Ru)z,
OC(O)R11, OC(O)N(R11)2, S(O)3R11, P(O)(OR1)2, SRi1, S(O)R12, SOzR 2, SO2N(R1)2, CN mnm
OR;y; u rne kaxnbiii u3 Ry; u Rjp HE3aBUCHUMO APYT OT Apyra U B KKAOM Cliydae BbIOpaH W3
rpynmsl, cocrosimed u3 ciuepyromux: Bopopon, Cis ankwmn, C,.is amkeHusd, Cojs aJIKUHHI,
LUKJIOAJIKWJI, TE€TePOLIUKIINI, apwi, rerepoapu, apuinankui u CFs, rae yka3aHHbIe aJKUJIbHBIN,
aJIKeHWIbHBIN, AJIKUHUJIBHBIH, LIUKJIOAJKUJIbHBIM, reTePOLMKIIUIIbHBIMN, APUJIbHBIN,
reTepOaAPUIIbHBIN U apUJIANIKUIIBHBIA 3aMECTUTEIN HeOoOsI3aTEIbHO 3aMeIleHbl CIIeIYHOIIUMU:
raJioreH, ajKuJjl, UUKJIOAJIKWII, TeTEPOLIMKIIII, aJKWI Uik apuil uiu rerepoapuniamua, OR3; nnu
N(R32)s, Toe xkaxknbiii u3 R3; u R3; HE3aBUCUMO JIpyr OT Apyra ¥ B KaXJIOM Cliydae BbIOpaH W3
IPYIIBI, COCTOSIIEH U3 Cenyromux: Bonopon u Ci4 ankun.

- Kaxabii u3 X U V HEe3aBUCHMO JPYT OT Ipyra U B KAKIOM Cllydae BbIOpAaH U3 TPYIIIIbL,
Brmovaromeit O, S win NR;, rme R; BbiOpan u3 rpymnmel, BKItoUaromei sogopon, Ci.jp anku,
Cy.1p ankenun, Cy.1p aNKUHWI, HUKJIOATKIII, T€TEPOLIMKIIIII, apHJl, TETEPOAPUIT U apUIAJIKUJII, TIe
ykazaHHbiii Cyp ankun, Cpp ankenwn, Coip aTKUHWI, LUKIOAJTKWJ, TETEPOLUMKIMI, apu,
reTepoapmil M apWIaJKWI HeoOs3aTeIbHO 3aMEIleHbl aTOMOM TrajioreHa, apujibHasl TpPyIIa,
apunankunbHas rpynma, CFs, N(Rj;),, CN wnn ORy;; v roe kaxabiil u3 Ry He3aBuCUMO ApyT OT
apyra U B KaKIOM Clly4ae BBIOpaH W3 TPYIIbL, cOCTosAmed u3 creayromux: Bogopod, Cis
ankun, Cpys ankeHwn, C, s AJKUHWJ, UUKJIOAJKWJ, TETEPOLUKINWI, apwi, TeTepoapul,
apunankun u CFs, rie yka3aHHbIe aJIKUIbHBINA, aJTKEHWIbHBIN, aTKUHUIbHBIN, LIUKJIOATKUIbHBIMH,
FeTePOLMKIIUIIbHBIN,  ApWIbHBIM, TEeTEPOAPWIbHBIN U APUJIAJKUJIBHBIM  3aMECTUTENH
HEeoOs3aTeIbHO 3aMEeIlEeHbl CIEAYIOUUMU. TaJIOTeH, aJKWI, LUKIOATKWUI, TeTePOLUKIIIIL, aJKUI
wiu apun wim rerepoapuiiamuz, OR3; v N(R3p),, rie kakabiii u3 Rs; u R3, He3aBucumo apyr
OT Apyra U B KaXJOM CJlydae BbIOpaH M3 TPYIMIIbL, COCTOsIIEH u3 chenyromux: Bogopon u Cj 4
ankwi; t pasHo O wnu 1;

- kbl u3 Z o3HadaeT O, S, NRg, rne Rg BbiOpaH U3 rpymmbl, BKJIOYAOIIEH BOXOPO,
Ci.12 ajnKuj, KOTOPBIM HeOOsI3aTENIbHO 3aMEIIeH aTOMOM TajioreHa, apHJIbHON TPYIoN WU
apUIAIKWIBHON IPyNIo;

- kaxabiid u3 W ozHauaet C-ranoren, C-R, N, O, S wim NR7, rne R BoiOpan u3 rpymnibl,
BKrovaromeit Bogopon, ORy1, N(Ry1)s, Ci 19 KU WM UKJIOATKUJ, KOTOPbIe HEOOS3aTeNIbHO
3aMelIeHbl CIEAYIOIUMU: aTOM TrajoreHa, apuiibHasl TPYMIa WU apUiiajIKUJIbHAs TPYIMa, e
KKAbIHA U3 Ry} HE3aBHCHUMO JPYT OT APyra M B KKJIOM ClTydae BbIOPaH M3 TPYMIIbI, COCTOSIIEH
u3 cienyromux: sogopon u Cy 4 amkui;, u, rae R; BeIOpaH U3 rpymibl, BKIFOYAOIIEH BOIOPO,
Ci1p ankmn, Cypp ankenwmn, Cp.p aNKUHIIL, LUUKIOANKWI, T€TEPOLMKIIIIL, apwil, TeTepoapul U
apunankun rtae ykazaHHbii Cjip amkwmn, Coqp ankenwn, Coip ANKUHWI, TUKJIOAJKHII,
TeTePOLMKIIMI, apwii, TeTePOoapUil M apPWIAJKUAI HeOoOs3aTeNIbHO 3aMeIleHbl aTOMOM TaJIoreHa,
apwibHas rpymnmna win apwiaikuibHas rpynmna, OR3; mwim N(R3z), roe xaxnpiit uz R3; u Rsp
HE3aBHCHMO JIPYT OT Jpyra M B KXKAOM CJIy4ae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX

Bogopoa u Cj_4 anku,



- Kaxxabiid u3 | pasen 0 wu 1;

- kbl u3 Ry 1 Ry He3aBUCHMO APYT OT Ipyra v B KaKJIOM Cliydae BIOpaH U3 TPYIIIIbL,
cocroslleld U3 cruenyroumx: Bopopon, ranored, Cigs amkun, Cp. s ankeHus, Cp s aJKUHWI,
LUKJIOANKWJ, rerepounkiami, apui u rerepoapuii, CF;, CN, NO,, ORjy;, SRy;, N(Ry)2, CORyy,
C(O)OR3y;, CON(R31)2, OC(O)Rz;, OCON(R31)2, NC(O)Ry;, NCON(R31)2, OC(R2):20 m
OC(R21)2C(R22),0, roe yka3aHHBIA ajuKW, aJKEHWJ, AJKUHWJ, LHUKJIOAJKHIJI, T€TePOLIUKIINIL,
apuiI ¥ reTepoapuil HeoOs3aTeNbHO COMEpPKAT OAMH MM OOJIbIee KOJUYECTBO 3aMECTUTENEH,
BBIOpAHHBIX M3 TPYIIIBL, COCTOSIIEH U3 ciaenyromux: ranoreH, C s ankui, CFs, N(Rj1),, CN umm
OR»; u roe xaxnabiii u3 Ry 1 Ry, HE3aBUCUMO ApYyT OT Apyra U B KaKIAOM Cilydae BbIOpaH U3
rpynmbl, cocrosimeidl u3 cienyromux:. Bomopord, Ciis ankun, Cp.s ankeHwn, Copis alKUHW,
LUKJIOAJKUJI, TETEPOLUKINII, apuJl, TeTepOoapyl U apwJIaJIKUJI U TA€ yKa3aHHBbIE AJKUJIbHBIN,
alIKeHWIbHBIN, AJIKUHUJIbHBIH, HUKJIOATKUJIbHBIH, reTEPOLUKJIMIIbHBIM, APUJIbHBI,
reTepOaApPWIbHBIN U apUIAKHIIBHBIA 3aMECTUTEIN HEeOOsI3aTEIbHO 3aMEIIeHbl CIIeAYIOIIUMU.
raJiIoreH, ajiKiJI, MUKJIOAJKWI, Terepounkii, apui, OR3; wim N(Rs;),, e kaxasiil u3 Rs; u Ry
HE3aBHCUMO JIPYT OT Ipyra U B KAXKAOM CJIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYFOIHX
Bogopon u Cj4 aJKWJ, KOKABIA U3 P SBJISIETCS LEIbIM YUCJIOM B nuana3one oT 0 1o 4; KaXKabli
U3 ( SABJISETCA LEJBbIM YHUCIOM B [uana3zone ot 0 1o 2;

- Kakapld m3 R3 He3aBUCHMO Apyr OT ApPyra M B KaXJAOM Clydae BBIOpAH U3 TPYIIIIHL
cocrosleld U3 cuenyroumx: Bopopon, ramored, Cigs amkun, C, s ankenun, Cp.is amKUHWI,
nukioankui, rerepounkiamw, apun u rerepoapwi, CFi, CN, NO,, ORj;, SRy, N(Rz))s,
NC(O)R31, NCON(R31)2, COR3q, C(O)OR31, CON(R21)2, OC(O)R21, OCON(R31)2, OC(R21)20 n
OC(R21)2C(R22),0, rae ykazaHHBIA aJKWI, AJKSHWI, AJKUHWI, LHUKIOAJKWUI, TeTePOLIMKIINI,
apujI ¥ reTepoapusl HeoOs3aTeNbHO COMAEPKAT OAMH MM OOJIbllee KOJMYECTBO 3aMECTUTENEH,
BBIOPAHHBIX M3 TPYIIIbI, COCTOSLIEH 13 cneayroumx: rajoreH, Ci_is ankui, CF3, N(Rz1),, CN
OR;;; u roe xaxawid u3 Ry v Ry, He3aBHCHMO ApPYT OT Apyra M B KaKIOM Cliy4ae BbIOpaH U3
rpynmbl, cocrosimeidl u3 cienyromux:. Bomopod, Ciis ankun, Cp.s ankeHwn, Copis alKUHHI,
LUKJIOAJKUJI, TEeTEPOLUKIINII, apUJl, TeTepoapyl U apwIajIKuJl M A€ yKa3aHHbIE aJKUJIbHBIN,
aJIKeHUJTbHBIN, AJIKUHUJIbHBIH, LIUKJIOAKUJIbHBIM, reTEePOLMKIIUIIbHBIN, APUJIbHBIN,
reTepoapPUIbHBIN U apUIAKWIIBHBIA 3aMECTUTEIN HeOoOsI3aTENIbHO 3aMEIIeHbl CIIEAYIOIUMU:
raJioreH, ajiKuI, MUKJI0AKWI, rerepounkiu, apui, OR3; wim N(Rs;),, e kaxasiii u3 Rs; u Ry
HE3aBHCUMO JIPYT OT Ipyra U B KAXKAOM CJy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISIYFOIINX
Bogopon u Cj4 aJKWJ, KOKObIM U3 T SBISETCS LEJIbIM YMUCIOM B auamna3zoHe ot 0 mo 3; mpu
ycioBum, 4to, eciu R3=NR;;, V=NH u t=1, To R; u V BMecTe mMoryT o0pa3oBaTh HACBIIIEHHBIN
WJIM HEHACBIIIEHHbIA UKINYECKUH (parMeHt;

- kaxabiii 13 Ry u R4 HE3aBHCHMO APyr OT APYra W B KaXXIOM Cllydae BBIOpaHbBI W3
IPYIIbI, cocTosImeN u3 cnenyrouux: sogopon, CF;, Cy s ankun, C, i5 ankermn, Co j5 alKUHU,
LHUKJIOAJKUI U TeTepOoLuKIny, rae ykazaHHbll Cjis ankwmn, Ci.is ankeHun, Cojs alKUHWI,
LUKJIOAJIKA W TeTePOLHKIMI HeoOs3aTeIbHO 3aMEIIeHbl CJIEOYIOIINMH. aTOM TaJloTeHa,
apwibHas rpynna, apunajgkuibHas rpymnmna, ORi3, SRi3, N(Ri3)2, CF3 unn CN, rae xaxaelil u3

R13 He3aBUCHMO JIpyr OT Apyra BeIOpaH W3 rpymnimbl, BKIodaromeil sogopon, Ci-jn ankui, Coz
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ankeHun, Co.p AJKUHWI, LUKIOAJIKWJ, TETEPOLUKIMI, apuj, TeTepoapusl WIM apUiIajKui,
KOTOpble HEOOs3aTeNbHO 3aMELIeHbl CIEAYIOLUIMMH: aTOM TaJIoTeHa, apWibHas TPYIIa,
apunankwibHas rpynma, OR3; wim N(Rs,),, roe kaxabnii u3 Rs; u Rs, He3aBucumo apyr ot apyra
U B KQ)XJOM Cllydae BbIOpaH M3 IPYIIIBI, COCTOSINEH U3 cieayromux: Bogopon u Ci4 ankui u x
SBJIAETCS LIEJIbIM YHMCJIOM B Auanasone ot 0 1o 7, npu ycnosuy, uto, eciau Xx=0 u V=NR7, T0 Au
R7 BMecTe MOryT 00pa3oBaTh HACBIIIEHHBII MIM HEHACHILIEHHBIH [IUKJIMYECKU (parMeHT.
BTopbeIM 00BEKTOM HACTOSINEr0 M300pETEeHUs SIBJISETCS COCOUHEHHE, NMPUIOAHOE IS
NPUMEHEHHUs] B KaueCcTBe MHruburopa kuHasbel obwmeit ¢popmyinsl (Ia) [coenunenne (C) Hike B
HacTosimeM wu300pereHuu], wnm ero N-okcupn, (apmaueBTHUECKH TpuemsiemMasl CoJib,

(bapMaleBTHYECKH MPUEMJIEMbII COJTbBAT MITH CTEPEOH30MED,

Rl o ¥R
AN oS A
NQ\,_,J O K&& N [ILIJ A
(Rals R x dbopmyna (Ia)
rac.

- KOKIbIA U3 A HE3aBUCUMO BBIOPAH U3 TPYMIIbL, COCTOSIEN U3 crenyromux: Ci_js alKui,
Ca.15 ankennn, Co-15 QTKUHWI, LUKJIOATKWUII, F€TEPOLIMKIIIIL, apUJl, TETEpOoapil U apuiIaJIKiIL, T1e
YKa3aHHBbIN aJIKWJI, QJKEHWJ, AJKUHIWI, LUKJIOAJKWI, TeTePOLUKJIWI, apuj, TreTepoapuil u
apUJIANKWI HEOOs3aTeNIbHO COAep:kaT ONWH WM  OoJjbllee KOJHYECTBO 3aMECTHTENEH,
HE3aBHCHUMO BBIOPAHHBIX U3 IPYIIBL, COCTOsIMEN u3 cneayromux: rajgores, NO», Ci¢ ankui, Cos
AJKEeHWNI, LUKJoankwi, rerepouuknui, apwi, rerepoapwi, CFz, CN, OR;j;, SRy, N(Rip)a,
OC(R11)20,  OCR11)2C(R11)20,  S(O)Rpz,  SORp,  SON(Rip)2,  SO:NR;;CORya,
SO;NR11CO2R 3, SO;NR11CON(R11)2, NR;1COR 2, NR1CO2R 2, NR{1CON(R1)2,
NR;C(NR;;)NHR;;, COR;;, C(O)OR;j;, CON(Ri1)2, CONR;;SO2Ri2, NR;1SOsRpo,
SOzNRnCOan, OCONRUSOzRu, OC(O)R11, C(O)OCH20C(O)R11 u OCON(R]])Q, u Ka)KI[Hﬁ
HeoOs13aTeIbHBIMH AJIKUJIbHBIM, AJIKEHUJTbHBIN, LIUKJIOAJIKAJIbHBIH, APUJIbHBIMN,
reTepPOLMKIWIbHBIN, TeTepOAPUIIbHBIN 3aMECTUTENb JOMOJHUTEIPHO HEOOS3aTeNIbHO 3aMelleH
cnenyromumu: rajgoreH, NO,, Ci.¢ ankwn, nuknoankun, apui, CF3, N(R1)2, ankwn umu apun umu
rerepoapuiiaMun, NR11COR12, NR11SOzR12, COR11, CON(R11)2, NR11CON(R11)2, OC(O)R11,
OC(O)N(RM)z, S(O)Rlz, SOlez, SOzN(Ru)z, CN umn OR11; u rae KaX{I[beI nu3 R11 u R12
HE3aBHCUMO JIPYT OT Ipyra U B KaXKAOM CJy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISIYFOIHX
Bogopon, Cie amkun, Cos ankeHun, Cops AIKMHWI, UUKIOAJKWI, TETEPOLUKIII, apwul,
rerepoapwn, apunainkun u CFs, rme ykasaHHble ajiKWUIbHBIN, AJKEHWJIbHBIN, aJKUHWIbHBIN,
LUKJIOAJKUJIbHBIA, TeTePOLUKINIBHBIN, APUJIbHBIM, TeTepOapWIbHBIA W  APWIAIKUIIbHBIN
3aMECTHTEIN HEOOsI3aTeIbHO 3aMEIIeHbl  CIEAYIOMUMHU: TaJIOTeH, AQJKWI, [THKIOAJTKHIL,
TeTePOLMKIII, KT Wi apun win rerepoapunamuna, ORs; wim N(R3»),, roe xaxnasiit us Rs; u
R3; He3aBUCHMO Ipyr OT Apyra M B KaXKIOM Cily4ae BbIOpaH W3 TPYIIIbL, COCTOSMIEH H3

cnenyrouux: Bogopoa u Cj.4 ankum.
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- kb u3 Ry o3Havaet Bopopox mnu Cj_g ankum,

- kbl u3 Ry 1 Ry He3aBUCHMO APYT OT Ipyra v B KaKJIOM Cliydae BIOpaH U3 TPYIIIIbL,
cocroslled U3 craenyrowmux: Bomopox, raimoreH, Cig ankun, C,s ankeHuwn, Cps aJKUHWI,
LUKJIOANKWJ, rerepounkiami, apui u rerepoapuii, CF;, CN, NO,, ORjy;, SRy;, N(Ry)2, CORyy,
C(O)OR3z;, CON(R321)2, OC(O)Rz;, OCON(R321)2, NC(O)Rz;, NCON(Rz1)2, OC(R21),0 wu
OC(R21)2C(R22),0, roe yka3aHHBIA ajuKW, aJKEHWJ, AJKUHWJ, LHUKJIOAJKHIJI, T€TePOLIUKIINIL,
apuiI ¥ reTepoapuil HeoOs3aTeNbHO COMEpPKAT OAMH MM OOJIbIee KOJUYECTBO 3aMECTUTENEH,
BBIOpAHHBIX M3 TPYIIbI, COCTOsmEN U3 cnenytommux: rajoreH, Ci¢ ankmi, Cps ankerwmn, Cos
ankunaui, ukinoankwi, rerepounknmi, CFi, CORy;, CON(R1)2, C(O)OR3i, N(Rz1)2, CN u
OR31, ¥ KaKIbIi HEOOSI3aTEIbHbIN AJKWIbHBIA, aJIKEHUJIBHBIN, aJIKHHUJIBHBIN, [IMKJIOAJIKUIbLHbIMN,
reTePOLUKIWIbHBIN, apPWIbHBIA WM  TE€TEPOAPWIIBHBIA  3aMECTUTENb  JIOTIOJHHUTENIbHO
HeoOs3aTeIbHO 3aMelleH cenyromumu. rerepounkimit, N(Rip), wim ORjy; u roe xaxapii w3
Ry; 1 Ry, HE3aBHCHMO IpyT OT Apyra M B KaKIOM Clly4ae BbIOpaH M3 TPYIIIBI, COCTOSIIEH W3
cnenyromux: Bogopona, Cie ankmn, Cos ankenun, Cps5 aJKUHWJ, TUKIOAJKWI, TE€TEPOLIMKJIHIL,
apuJj, TeTepoapuil U apuilajKuil U TIe YKa3aHHbIC AJKWJIbHbBINA, aJIKEHWUJIbHbIN, aJIKWHUJIbHBIN,
LUKJIOANKUJIbHBIA, TEeTePOLUKINIBHBIN, APUIIbHBIN, TeTepOapWIbHBIA W  ApWIAIKUIIbHBIN
3aMECTHTEIN HeOOsI3aTeNIbHO 3aMeIleHbl cleayomumMu: rajoreH, Cig iKW, TUKIOATKHI,
rerepounkyii, apwit, OR3; mwmu N(R3,),, roe kaxasiii uz Rs; u Rs, He3aBucumo npyr ot apyra u
B KaXJIOM CJliy4ae BBIOpAaH W3 TPYIIIbI, COCTOSIIEW U3 cienyromux:. Bogopon u Cj4 amkui,
KQXIBIA U3 P SIBJIAETCS LEJIbIM YHMCJIOM B aAuanasoHe ot 0 g0 4; KaXAblil U3 ( SBJISETCSA LEIbIM
YUCJIOM B auanaszone ot 0 1o 2;

- Kaxaeld m3 R3 He3aBUCUMO Apyr OT Apyra M B KaXIOM Clydae BBIOpAH M3 TPYIIIIHL
cocroslleld U3 cruenyroumx: Bopopon, ramored, Cigs ankun, Cps ankeHus, Cp.is aIKUHWI,
rukoankui, rerepounkini, CFs, CN, ORyj, SRy, N(Rz1)2, NC(O)Ry;, NCON(R»)2, CORyy,
C(O)ORz1, CON(Rz1)2, OC(O)Rz;, OCON(R321);, OC(R21)20 um OC(R21),C(R22):0, rme
YKa3aHHbBIN aJIKWJI, AIKEHWI, aJIKUHUJL, LUKJIOAJTKUI U TE€TEPOLIHUKIIMII HE00sS3aTeIbHO COMEPIKAT
ONUH WM OOJibIliee KOJIMYECTBO 3aMECTUTENIeN, BbIOPAHHBIX M3 TPYIIIbL, COCTOSIIEH Wu3
cnenyromux: rajoreH, Ci s ankun, CF3, N(Ry1),, CN unu ORyy; u roe kaxnbiii u3 Ry u Rop
HE3aBHCHMO JIPYT OT Ipyra U B KaXKAOM Cjly4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYFOINX
Bogopon, Ci.s amkun, C,is ankenwn, C,. s aJIKUHWI, LUKJIOAJKII, TE€TEPOLIMKIINI, apu,
reTepoapwyli U apUJAJKWI M TA€ YKA3aHHbIE AJKWIbHBIN, AJKEHWJIbHBIM, aJIKUHWUJIbHBIN,
LUKJIOANKUJIbHBIN, TEeTePOLUKINUIBHBIN, APUIbHBIN, TeTepOapWIbHBI W  apWIAIKUIIbHBIN
3aMECTHTEI HeOOsI3aTeIbHO 3aMEIIeHbl CIEAYIOMUMHU. TaJIOTeH, AaJIKWJI, I[THKJIOAJTKHII,
rerepounkyit, apwit, OR3; mwmu N(Rs,),, roe kaxasiii uz Rs; u Rs, HesaBucumo npyr ot apyra u
B KaXJOM CJiy4ae BBIOpAaH W3 TPYIIIbI, COCTOSIIEH U3 cienyromux:. Bogopon u Ci4 aimkui,
KaXIBIA U3 T SBJISIETCA LIEJIbIM YMCJIOM B Auanas3one ot 0 1o 3; npu ycaoBum, uto, eciu R3=NRy;
u R;:H, to R3 m NR; Bmecte Moryr o0pa3oBaTh HACHIIICHHBI WJIH HEHACHIIIEHHBIH
LUKJINYECKUH (PparMeHTt;

- kaxzabiii 13 Ry u R4 HE3aBHCHMO APyr OT Apyra M B KaXOM Clly4ae BbIOpaHbI M3

rpynmsl, coctosime u3z cnenyroumux: Boaopon, CFi, Cig ankun, Cos ankenwn, Co.s aNnkKuHUIL,
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LUKJIOAJIKUI W TETEePOLUKINI, I7€ YKA3aHHbI alKwui, anKeHW], aJKUHWI, LUKJIOAJKUI U
reTEePOLMKIINI HEOOSA3aTeNIbHO 3aMELIeHbl CIEAYIOLIMMH. aTOM TaJloTeHa, apuiibHas TPYIIA,
apuwnankuibHas rpymnmna, ORj3, SRy3, N(Rj3),, CF; unu CN, raoe xaxasiii u3 Rj3 He3aBUCUMO
ApPYyr OT Apyra BbOpaH u3 rpynmsl, Bkitoyaromeil Bogpopon, Ci.jp ankuni, Copn ankenun, Co.pn
AJKUHWI, LUKJIOAJIKWI, TeTePOLMKINI, Aapuj, TeTepoapuyl WA apUJIalKWi, KOTOpbIE
HeoOs3aTeNIbHO 3aMELIeHbl CIIEAYIOIUMH. aTOM TaJIOTeHa, apyiibHas TPyIa, apUIaiKUIbHAS
rpynma, OR3; wim N(Rsp),, roe kaxabiii u3 Rs; u R3p He3aBuCHUMO Apyr OT apyra U B KaKIOM
ciydae BBIOpaH W3 TPYMIbL, COCTOSMICH M3 Clenyromux: Bogopoa U Ci4 aJKuil U X SIBJISIETCS
LIeJIBIM YHCJIOM B fuarnaszoHe oT 0 1o 7; mpu ycinoBuw, 4to, eciau Xx=0, To A u R; BMecte Moryt
00pa3oBaTh HACBILICHHBIH WM HEHACBHIICHHBII IUKJIMYECKUH (pparMeHT;,

I7ie YKa3aHHBIHA [HUKJIOATKWI MPEACTABISIET COOO0H MOHOLMKINYECKYIO, OUIIMKINIECKYIO
WIM TPULIMKINYECKYIO KOJIBLIEBYIO CHUCTEMY, COAEp’Kallyr 3-7 3J€MEHTOB KOJblla B OIHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI IPECTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WIA TIOJIHOCTHIO HACBIIICHHBI MOHOLMWKJI, OMLMKI WIM TPHULMKJ, comepxaumuii ot 3 mo 12
aToMoOB yriepoma W | uiam 2 rerepoaroma, He3aBUCHUMO BblIOpaHHBIX u3 umciaa O wmiu N;
YKa3aHHBIA apuil TpeAcTaBisier coOoH (eHmwn, HaQTWI WM aHTPALCHWN, HeoOs3aTeNbHO
KapOOLMKINYECKN CKOHASHCUPOBAHHBIN C LUKJIOAIKHIJIOM WIJIM T€TEPOLMKINIOM, COAEP KaIuM
5-7 »3JeMEHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl MPEIACTAaBIISIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPY, COIEPKAINyI0 S5 MM 6 KOJBIEBBIX ATOMOB, WIH OHMLIMKIHYECKYIO
apOMaTHYECKyI0 Ipymnmy, copepxawmyr oT 8 no 10 aromos, copepskamyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncna O umn N.

B onmHom BapmwanTe ocyuiecTBieHHs Hacrosimero usobperenus coenuHeHue (C)
NPEATIOYTUTENILHO MPEACTaBIsieT cobol coenuHenue oOmel Gopmyner (Ia) [coenunenue (C)
HIDKE B HACTOseM u3o0pereHuu], mnn ero N-okcup, (apManeBTUUECKH NpHeMIIeMasl COJb,
(apMaleBTHYECKH MPUEMJIEMbII COJIbBAT MITH CTEPEOH30MED, TIE:

- KaKOpli W3 A HE3aBUCHMMO BbIOpPAaH M3 TPYIIIbL, COCTOSINEH U3 CIEAYIOUIUX:
LUKJIOAJIKWJI, TeTePOLUKIIIII, apUl U TeTepOapul, I7e yKa3aHHbIN LUKJIOANKWII, MeTePOLUKINIL,
apuiI ¥ reTepoapuil HeoOs3aTeNbHO COMEpPKAT OAMH HIIM OOJIbIee KOJMYECTBO 3aMECTUTENEH,
HE3aBHCHUMO BBIOPAHHBIX U3 TPYIIIIbI, COCTOSIEN U3 clenyromux: rajgoreH, NO,, Cy¢ ankui, Cos
ankeHwun, C, s aTKUHUI, [UKIOANKWT, rereporuknu, ¢penmn, rerepoapui, CFs, CN, ORyy, SRy,
N(Ri1)2, OC(R11)20, OC(R11),C(R11)20, COR;y, C(O)OR;1, SON(R 1), 1 CON(R 1), ¥ KaxabIi
Heo0s13aTeIbHbII ANKUJIbHBIM, ANKEHUJTbHBIN, LUKJIOATKAJTbHBIN, (heHUITbHBII,
reTEePOLMKIIMIbHBIA, T€TePOApUIIbHBIN 3aMECTUTENb JOTOJHUTENbHO HEOOS3aTENbHO 3aMelIeH
cnenyromumu: rajored, NO,, Cig amkun, mukiaoaiakwi, ¢ermt, N(Ryj),, CN umu ORyj; u toe
Kakapii u3 Ry; BeIOpaH w3 rpymmbl, cocTosimed w3 chenyrommx: Bomopon, Cig anku,
LUKJIOAJIKWJ, T€TEPOLMKIMI, (DEHWN, reTepoapril U apUIAJIKII, 7€ YKa3aHHBIA AJKHJIbHBIM,
LUKJIOANKUJIBHBIN, TeTePOLUKINIIbHBIN, (EHWIbHBIA, TeTePOAPHIIbHBIA M  apHIIAJKHIbHBIN
3aMECTUTEIN HEeOOsA3aTeNbHO 3aMelleHbl cieayoumnmu: rajored, Cie aNKui, UKIOAJNKHIL,
reTepOLIKIINIL

- kaxabii u3 Ry o3Havaet Bonopon miu Ci.¢ aaKui
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- kbl u3 Ry 1 Ry HE3aBUCHMO APYT OT apyra U B K&KIOM Cliydae BIOpaH U3 TPYIIIIbL,
cocroslled M3 ciaenyrowux: Bomopox, ramoreH, Cig amkun, C,s ankeHuwn, Cps amKUHWI,
LUKJIOANKUJ, rerepouukiami, apui u rerepoapuii, CF;, CN, NO,, ORy;, SRy;, N(Rj1)2, CORyy,
C(O)ORz1, CON(R21)2, OC(O)Rz;, OCON(R21)2, NC(O)Rz;, NCON(Rz1)2, OC(R21):0 wm
OC(R21)2C(R22),0, roe yka3aHHBIA ajaKWI, aJKEHWJ, AJKUHWJ, LHUKJIOAJKIJI, T€TePOLIUKIINIL,
apuiI U reTepoapusl HeoOs3aTeNbHO COMAEpPKAT OAMH MM OOJIblee KOJUYECTBO 3aMECTUTENEH,
BBIOPAHHBIX W3 TPYIIbL, COCTOsEel w3 cruenyroomux. ranored, Cje aaKuil, LHUKIOATKHII,
rerepouuksni, CFi, CORy;, N(Rj1);, CN, CONR;;, C(O)ORy; mmu ORj;, u Kaxablid
HEOOS3aTENbHBIA  AJKWIBHBIN  3aMECTUTENb  JOMOJHHUTENBHO  HEOOS3aTEIbHO  3aMelleH
cnenyrotumu: rerepouukiimt, N(Ryp), wim ORyy; u rne kaxnbiit u3 Ry u Ry; HesaBucumo npyr
OT Jpyra U B KOKIOM CJydae BBIOpPAH M3 TPYIIbI, COCTOSAMEH M3 Clenyrmux:. Bogopon, Cie
ankwi, C,s ankenwn, Cps aJKUHWI, UUKJIOAJIKWJ, TeTePOLMKINI, (DEeHWs, reTepoapuil |
apUJaJIKWI U TA€ YKa3aHHbIE AJKWIbHBIN, QJKEHWJIbHbBIM, AJKUHWIbHBIN, LHUKIOAJKWUIbHBIN,
reTePOLMKIIMIbHBIA, (EHUIbHBIHA, TeTepOapUIbHBII W  aPWIAJKIIIBHBIA  3aMECTUTENN
HeoOs3aTeIbHO 3aMEIIeHbl CIEAYIOMUME: raioreH, Cig alKWi, [UKJIOANKHUI, TeTePOIMKIIHIL,
denun, OR3; mmm N(Rsy),, roe xaxnabiii u3 Ry u Rsp; He3aBucuMO npyr OT Apyra U B KaxkIOM
ciiy4ae BBIOpAaH W3 TPYIMIbI, COCTOSIIIEH W3 Ciaenyrouux: Bonopoa u Ci4 amkui, KaKIblid U3 P
SIBJISIETCS] LIEJIbIM YUCJIOM B auamna3oHe oT 0 A0 4, KakOblil U3 ( SBISETCS LEJIbIM YHUCIOM B
nuana3one ot 0 1o 2;

- Kaxapld m3 R3 He3aBUCHMO Apyr OT Apyra M B KaXIOM Clydae BBIOpAaH W3 TPYIIIIHL
cocroslleld U3 cruenyroumx: Bopopon, ramoreH, Cigs ankun, Cp s ankeHun, Cp.is amKUHWI,
HUKJIOAJIKUJI, T€TCPOLUKIINII, CF3, CN, OR21, SR21, N(R21)2, NC(O)RZl, NCON(Rzl)z, COR21,
C(O)ORy;, CON(R21)2, OC(O)Rz;, OCON(Rz1)2, OC(R21):0 u  OC(R21)2C(R22)20, rme
YKa3aHHBIN aJIKWJI, aNKSHWI, aJKUHUJ, [UKJIOANKII M FeTEPOLMKINI HeOOsS3aTeIbHO COMepIKaT
OOWH WM Oonbliee KOJUYECTBO 3aMECTHTENEH, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH U3
cnenyromux: rajoreH, Ci s ankun, CF3, N(Ry1),, CN umu ORyi; u roe kaxnbiii u3 Ry u Rop
HE3aBHCHUMO JIPYT OT Ipyra U B KAKIAOM Cliy4dae BbIOpaH W3 IPYIIIIbl, COCTOSIIEH U3 CIEAYOIIUX
Bogopon, Ci.s amkun, C,is ankenwn, Cp s aNKWHWUI, LHUKJIOAJTKWI, TE€TEPOLIMKIIMII, Aapwll,
reTepoapwyli U apUiajKWi M TA€ YKA3aHHbIE AaJKWIbHBIN, AJKEHWJIbHBIM, aJIKUHUJIbHBIN,
LUKJIOAJKUJIbHBIN, TIeTEePOLUKIWIBHBIN, apUJIbHBIN, TeTepOapWIbHBII M  APWIAJKWIbHBINA
3aMECTHTEI HeOOsI3aTeIbHO 3aMEIIeHbl  CIEAYIOIMMHU. TaJIOTeH, AaJKWJI, I[THUKJIOATKHII,
rerepounkyi, apwit, OR3; mwimu N(Rs,),, roe kaxasiii u3 Rs; u Ry, HesaBucumo npyr ot apyra u
B KaXJIOM CJiy4ae BBIOpAaH W3 TPYIIIbI, COCTOSIIEH W3 cienyromux:. Bomopon u Cj4 aimkui,
KOKABIA U3 T SBJISIETCA LEJNbIM 4YUCIOM B auanasoHe oT 0 1o 3; mpu yCIOBUH, YTO, €CJIHU
R3=NR;;, R7=H, 10 R3 u NR; BMecTe MoryT o0pa3oBaTh HACBHIMEHHBIA MJIM HEHACHIIICHHBIH
LUKJINYECKUH (PparMeHT;

- kaxzabiii 13 Ry u R4 He3aBHCHMO APyr OT ApPYyra M B KaXXIOM Cllydae BBIOpaHbI W3
IPYIIBI, COCTOSIIENH U3 cienyroumx: Boaopoa, Cie ankun u Coe ankeHW, rae ykaszaHHbid Cig
anku 1 Cy_¢ aIKEHUT HEOOs3aTEIbHO 3aMeIEHbl AaTOMOM rajlIoreHa U X SIBJISIETCS LIEJIBIM YHCJIOM

B auamazone ot 0 go 7; mpu ycnosuu, uto, ecnu Xx=0, TO0 A u R; BMecTte moryt o0Opa3oBarh
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HACBHIIIEHHBIN MJIM HEHACHIIEHHBIN [IMKINYEeCKUH (pparMeHT,

r7le YKa3aHHBIA UKIJIOATKHUI MPEACTABISET COO0M MOHOLUKINYECKYIO, OUIUKIHUECKYIO
WM TPULMKJINYECKYIO KOJIBLIEBYIO CHCTEMY, COAEpKallyr 3-6 3JE€MEHTOB KOJbla B OJHOM
KOJIbLIE; YKa3aHHBIH MeTePOLUKINI IPEACTaBiIseT cOOO0N HACHIIEHHBINH, YaCTHYHO HACHIIIEHHBIH
WIN TOJIHOCTBI) HACBIIICHHbI MOHOLMKJI, OMLMKI WIM TPHULMKJ, comepauuii ot 3 mo 12
aToMOB yrjepoma u | uiam 2 rerepoaroma, HE3aBUCHUMO BblOpaHHbIX u3 umcia O wiu N;
YKa3aHHBIH apuil TpencTaBisieT coOoil ¢eHusn, HapTHI WIM aHTPAaLEHW, HeoOs3aTelbHO
KapOOLMKINYECKH CKOHIECHCUPOBAHHBIN C ITUKJIOANKUIOM WA T€TEPOLUKIINAIIOM, COMEPKAIINM
5-7 »JeMeHTOB KOJIbLIA, YKa3aHHBIA TeTEepOapHl TPEACTABIISIET COOOW MOHOILUKIHYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEpKAIIyr S5 WM O KOJBLEBBbIX aTOMOB, WU OWIMKIHYECKYIO
apOMaTHUYECKyI0 Ipynmy, copepxkamyro orT 8 no 10 aromos, copepxauyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 uncia O uimn N.

B npenmoutuTenbHOM BapuaHTe OCYUISCTBJIEHHMS HACTOSIIEro u3o0pereHus A
HE3aBHCHUMO BBIOpPAH W3 TPYIIIbI, COCTOSIEN U3 chenyromux: Ci.jo MUKIOANKII, TeTePOIHKIIIIL,
apwi, TeTepOoapwuyl U apWIATKWI, TA€ YKa3aHHBIM AJKWI, [UKJIOAJIKII, T€TEPOLUKIINI, apul,
reTepoapuwyl U apWIANIKIJI HEoOsS3aTebHO CONEp’KaT OOWH WM OOJIbIliee KOJHYECTBO
3aMeCTHTEJIeH, He3aBUCUMO BBIOPAHHBIX U3 TPYIIIBI, COCTOSAMIEH 13 cieayromux: rajioreH, NO,,
C 16 anxun, C,_5 aNKeHWI, UUKJIOATKIWI, rerepouukini, apui, rerepoapui, CFs, CN, ORyy, SRy,
N(Ri1)2, OC(R11)20, OCR;1):2C(R11),0, COR;;, C(O)OR;; u CONRy1), u  Kaxabli
Heo0s13aTeIbHbII AJIKUJTbHBIM, AJIKEHUJTbHBIN, LUKJIOAJIKUJIbHBIMH, APUJIbHBIMN,
reTepPOLMKIMIbHBIN, TeTepOaAPIIIbHBIN 3aMECTUTEINb JTOMOJTHUTEIBHO HEOOS3aTeIbHO 3aMelleH
cnenyromumu: raynoreH, Ci¢ ankwi, nukiaoankui, apmi, N(Rjq),, CN wm OR;; u roe kaxablii us
R;; He3aBuUCHMMO Ipyr OT Opyra U B KaXAOM Cllydyae BBIOpaH M3 TPYIIBL, COCTOSINEH u3
cnenyromux: Bonopon, Ci_¢ ankil, HUKIOATIKUI, TeTePOLMKINII, apuJjl, TeTepOoapuil 1 apuIaiKul,
rae yKa3aHHbIE AJIKUJIbHBIH, AJIKEHUJIbHBIN, AJKUHUJIBHBIN, LUKJIOAJKUJIbHBIM,
FeTePOLMKJINIIbHBIN,  APWIbHBIM, TeTePOAPWIbHBIN W APUJIAJKUJBHBIM  3aMECTUTENH
HEOoO0s3aTeIbHO 3aMEeNIEHbl CIAENYIOIIMME. TaJOreH, aJKWI, LUKJIOAJTKUI WA TeTEPOIUKIIHIL.
Bonee npennodTuTenbHO, €CaM A HE3aBUCUMO BbIOpPAH M3 TPYIIbI, COCTOSIIEH U3 CIEAYIOIUX
C -6 QJKUJI, UKJIOAKHUJI, T€TEPOLIMKIIIIL, aPUJI, T€TEPOAPUI U apPIITANIKII, T/1€ YKa3aHHbBIN aJIKUJI,
LUKJIOAJIKUJI, TETEPOLIMKIIII, apWJI, TeTepOapuil U apUIAIKUI HeOOs3aTeNIbHO COIEpKaT OIUH
win OoNbllee KOJIMYECTBO 3aMECTUTeNeH, He3aBUCUMO BBIOPAHHBIX W3 TPYIIBI, COCTOSIIEH U3
cnenyromux: rajgoreH, ORy;, Ci¢ amkui, UUKIOATKWI, reTepouukImi, apuwi, rerepoapmi, CFsi,
CN, SRy, N(Ry1)2, OC(R11)20, OC(R11):C(R11):0, CORyy, C(O)ORy; u CON(Ry1)2, u Tre
KKAbIHA U3 Ry HE3aBUCHMO APYT OT Ipyra U B KaXKAOM Cliydae BBIOPAH U3 TPYMIIbI, COCTOSIIEH
u3 crnenyromux. Bomopon, Ci4 aiKWiI, UUKIOANKWA u rerepounkyimi.  Hawubonee
MPEINOYTUTENIbHO, €CTM A HEe3aBUCUMO BBIOPAH W3 TPYIIBL, COCTOSINEH W3 CIEAYIOLINX:
LUKJIOAJKUJI, T€TEPOLUKIINII, apUJl U TeTepoapuil, i€ YKa3aHHbIA LUKIOATKUII, T€TEPOLIUKIINIL,
apuil U TeTepoapusl HeoOs3aTeIbHO CONep KaT OOUH WUJIM OOJIbIee KOJUYECTBO 3aMECTHTENEH,
HE3aBHCHUMO BBIOPAHHBIX W3 TPYIIIBI, cocrosimeil u3 cienyrommx: rajoreH, OC;4 ankmn, Cj4

AJTKWJI, UMKJIOAJIKUJ, rerepounkimi, apui, rerepoapui, CFz, CN, OCH,0, OCH>CH,0, CORy;,
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COOR;; u CON(Ry)2, e xaxablii u3 Rj; HE3aBUCUMO ApPyr OT Opyra M B KKIOM Clydae
BbIOpaH W3 TPYMIBL, COCTOsALIed W3 craenyromux: Bopopox, Cis4 ankui, LUKIOATIKWI U
rerepormkiml. B ogHOM BapuanTe ocymiectBieHust coenuneHus (C), mpemyaraeMoro B
HacroseM u3o0perenun, A B coenunenun (C) obweit dopmyier (Ia) wmm (I’a) HezaBuCHMO

BbIOpaH U3 CIeNyOINX (PparMeHToB:

O c oot Ol

©/CF3 @,CN ©/COR ©/00NR2 (?,COOR O
I @AL - @NQ @/@ ©)LQ
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o X
\1 CN
S X Hala @ 7 ‘ Hala  Halg P Halo
| - |N/ \N X = |

N Halo N™ "Halo N
m Halo\(]\ | . ~Halo | % | S
o
= P =
Halo™ ~N™ Halo N” Halo Halo™ “NZ “Halo N“>COOR N
oL o 0 o 1
- P
Halo NP R Halo™ "N™ "OR Halg N/ N(R), Halo N >cn RTONT R

rre Kaxnbli rajmored npencrapisier codoit F, Cl, Br, Br, win [, u kaxxaeiii u3 R BeiOpan
U3 TPYIIbL, COCTOSIIIEH U3 CleAyromux: Bogopon U Ci4 alkui, mpeAanodYTureapbHo R o3Haudaer
BOJIOPOM, METHJI, 3THJI, 2-METHIITPOITUJI HJTH TPET-OyTHIL.

B npeanoururensHOM BapuaHTe ocymecTBieHust coenmnenus (C), mpemyaraemMoro B
HacrosimeM nzobperenun, X B coenquHenuu (C) oOmeli Gpopmynel (I’a) He3aBucuMO BBIOpaH H3

rpynmel, Bkarogaromeit O uin NRy7, roe Ry BeiOpan u3 rpynmsl, Bkitodaromeii Bogopon wiu Cieg
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AJIKWJI, TAKOM KaK METWJI, STWJI, TPOMUJ, U30MPONWI, OyTUJ, TpeT-OyTHi, M300yTHII, MEHTHI,
TeKCHJI U T. I1., mpeanoutureapbHo X B coequHernu (C) obmeii hopmysl (Ia) oznaudaer O.

B mnpennoururensHOM BapuaHTe ocyuiecTBieHus coenuHeHus (C), mpeasmaraemMoro B
Hacrosiem uzobperenun, Y B coeauHeHuu (C) obwmeii popmynsl (I’a) o3nagaer NR;, roe Ry
o3HavaeT Bomopox win Cj¢ anKkui, TAKOH Kak METWJI, 3TWJI, PO, U30MPONIJI, OyTHII, TPeT-
OyTui, u300yTWII, MEHTWI, FeKCHI W T. I, mpeamnodturenbHo Y B coenuHeHnu (C) oOmei
¢dopmyisl (Ia) o3nauaer NR7, roe R; o3HadaeT BOMOPOA MM METHIL.

B mpennoutrurenbHOM BapuaHTe ocyuiecTBieHus coenuHenus (C), mpeanmaraemMoro B
HacrosimeM nuzobperenun, V B coenunennu (C) obmeit ¢opmyinbl (I'a) He3aBUCUMO BBIOpaH U3
rpymmel, Bkirovaromeir O win NR;, roe Ry BeiOpan u3 rpymnbl, Bkirovatomeil Bogopox wiu Ci g
ankwi, npeanoututenbHo V B coenuHenun (C) obuieit ¢popmynsl (I’a) o3Hauaer NR7, roe Ry
o3HauyaeT Bonopon win Cj amKWI, TAKOW KaK METHJI, STHJI, MPOIWII, U3OMPOIWI, OyTHIIL, TPeT-
OyTwi1, H300yTUJI, IEHTUJI, TEKCHJT U T. T1., Oosiee npeanodrureabHo Y B coequHenun (C) oOreit
dbopmyisl (I’a) o3nagaer NR;, roe R; o3HauaeT BOOOPOI MTH METHIL.

B mpennournrensHOM BapuaHTe ocyuiectBieHus coenuHenus (C), mpemnaraeMoro B
HacrosimeM u3obperenun, R; B coenmnenuu (C) obwmeit ¢opmynsl (Ia) BbIOpaH U3 Tpymmb,
BKJIFOUaroIe Bogopon mwin Cj4 ankui, TaKOH KaKk METHJI, 3TWJI, MPOIWI, M30MPOMIII, OyTHIL,
TpeT-OyThi, n300yTHI U T. 11, OoJiee MPeanoYTUTENbHO R7 03HaUaeT BOMOPOA MITH METHIL.

B mpennournrensHOM BapuaHTe ocyuiecTBieHus coenuHeHus (C), mpemnmaraemMoro B
HacrosimeM n3odperenun, Z B coenunennu (C) obureit popmynsl (I’a) He3aBuCHMMO BBIOpaH U3
rpynmsl, Bkmouaromei O win S, npeanoururensHo Z B coenqunenuu (C) obmeit popmyinsl (Ia)
o3HauaeT O.

B mnpennodtuTensHOM BapHaHTE OCYINECTBICHUS HacTosero usodperenuss W B
coenunenuu (C) obweit popmyier (I’a) o3Hauaer C.

B npeamodtuTenbHOM BapUaHTE OCYILIECTBJCHUS HACTOsAIEro u3o0pereHuss R; B
coenunaenuu (C) obueit popmyinsl (I’a) HE3aBUCHUMO APYT OT Ipyra U B KaXJIOM Cliydae BbIOpaH
U3 TPyNmbl, cocrosimedl u3 cruepyromux: rajoreH, Cijo amkmn, Cijg LOUKIOANKWI, apwul,
rerepounkywi, rerepoapui, CFi;, CN, ORj;;, u N(R»),, rae yka3aHHas aJIKWJIbHAs,
LUKJIOAJIKUJIbHAS, ApWUJIbHAS, TETEPOLMKIMIbHAS, TETEPOapUiIbHAsl TPYIIa JOMOJHHUTENIBHO
HEeOoOsI3aTeNIbHO COAEPIKUT OAWH WM OOJbllee KOJIUYECTBO 3aMECTHTENEH, BBIOPAHHBIX H3
IPyNIbl, cocTosiei u3 cnenyromux: rajgoreH, Ci_jo ankui, Cijp muknoankmi, CFs, N(Rjp),, CN
u ORy;, u roe kaxaeli u3 Ry HE3aBUCHUMO Ipyr OT ApPyra M B KaXKIOM Cilydae BBIOpaH W3
TPYIIBL, cocTosAlel u3 cnenyromux: Bopopon, Ci.jp ankmi, Ci.jg HUKIOANKUI, T€TEPOLIUKIIIIL,
apuil U apWIajKWI, TA€ YKa3aHHbIC AaJKWIbHbIA, T[E€TePOLUKINIbHBIN, AapWIbHBIA U
APWJIANIKWIIbHBIA 3aMECTUTENN HEOOs3aTeNbHO 3aMEIleHbl CIENYIOIIUMHU: TajloTeH, AaJKHII,
LIUKJIOAJIKWJI, TETEPOLMKIMII HIIH apuiI, MPENNoYTHTEIbHO R He3aBUCHMO BBIOpaH M3 TPYIIIEL
cocrositen u3 cnenyromux: rajoreH, Ci4 ankwi, TukiIoaakui, rerepounkimi, OR2;, 1 N(Ryy)s,
U rae Kaxabiil u3 Ro; HE3aBHCHMO APYT OT Apyra U B KaXAOM ciydae o3HadaeT Boxopon, Ci4
AJIKWI, TAKOW KaK METHJI, STWJ, MPOIWI, U30MpOnwi, OyTwi, Tper-Oytui, uzo0ytwn uwiu Cse

MUKJIOAJIKHUII, TaKOM Kak LHUKJIOMPOINII, L[I/IKJ'IO6YTI/IJ'I, HMUKJIONICHTHJI, HUKJIOICKCHUII, Oonee
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MPeanouTUTENIbHO R He3aBUCHUMO BBIOpaH U3 rpymmbl, cocrosimeit u3 cneayromux: Cl, Br, F,
OMe, u N(Ry1),, 1 rne kakablid u3 Ry; HE3aBUCUMO YT OT Apyra v B KaXJIOM CJIy4ae O3Ha4aeT
Bomopon, Cj4 anmkui, TakoM Kak METHJI, STWI, HPONWJ, H30NPONMJ, OyTWi, TpeT-OyTui,
u300yTin win Ci LUKIOATKUJ, TAaKOW KAk LHUKJIOMPONWI, LUKJIOOYTHII, LIHUKJIONEHTHI,
LUKJIOT€KCHUJL.

B npeamodtuTeNnbHOM BapUAaHTE OCYIIECTBJICHHS HACTOsALIEro u3o0pereHus R; B
coenunennn (C) obmeli hopmyinel (Ia) HE3aBUCHMO APYT OT APyra U B KaXJOM Cliyyae BbIOpaH
U3 TPYIIBI, COCTOSLIEH U3 CIenyLuX: Boaopod, ranoreH, C ¢ ankui, Ci.¢ LUKIOATKUT, apul,
rerepouukyiwi, rerepoaputi, CF3;, CN, OR,;, N(R3;1), 1 CON(R»1),, rae ykasaHHasi ajJKUIbHAs,
LUKJIOAJIKUJIbHAS, apWJIbHAS, TETEPOLMKIIMIbHAS, TIeTepoapuibHasl TPYIMMa JOMOJHUTEIBHO
HEOoOs3aTeIbHO CONEPIKUT ONHMH WJIM OOJblliee KOJUYECTBO 3aMECTHTENeH, BBIOPAHHBIX W3
rpynmel, cocrosimed u3 cineayromux: rajoreH, Ci¢ ankmn, Cig OUKIOANKII, T€TEPOLIMKIIIIL,
CF3;, COR31, N(R31)2, CN u ORy;, ¥ Kaxkablii HEOOS3aTEIbHBIA AJKWIbHBIN, aJIKEHUJIbHBIM,
ANKWHUJIBHBIN, LUKJIOAJKUJIbHBIN, Te€TePOLMKINIbHBIN, ApUIBHBIA WIW TeTEepPOaPUIIbHBIN
3aMeCTHTENIb JOTIOJHUTEIFHO HEO0s3aTeNIbHO 3aMelleH cienyromumu: rerepounkimt, N(Rqp);
wi ORy;, u rne kaxnapii u3 Ry HE3aBUCHMO APYT OT Apyra U B KaXJAOM Cly4dae BbIOpaH W3
TPyNIbl, cocrositieil u3 cuenyrouux: Bogopon, Cie ankun, Ci¢ OUKIOANKWI, T€TEPOLIMKIIIL,
dbeHun W apuNiajKWwiI, TAe YKa3aHHbIE AJNKWIbHBIA, TeTEePOLUKIMIbHBIN, (QEHWIbHBIA W
APWJIANIKWIBHBIA 3aMECTHTEIN HeOoOs3aTeNIbHO 3aMeLIeHbl ClienyromuMu: ranoreH, Cig anku,
LUKJIOAJIKWJI, T€TEPOLIUKIIIII HUTH (DEHWT, IPEANOYTHTENbHO R He3aBUCUMO BBIOPAH W3 TPYIIIIBI,
COCTOALEH U3 CIEAYIIIUX: BOAOpoA, rajoreH, Ci4 alKwi, LUKJIOAIKWJ, TeTEePOLIMKIHII,
rerepoapmi, CN ORy;, N(Ry;), u CON(Ry;),, rae ykazaHHasi ajKuibHAst, LHUKJIOAJTKUIIbHAS,
reTepOLMKINIbHASL, TeTepOoapuiIbHasl TPYINa JAOMOJHUTEIBHO HEOOS3aTeIbHO COAEPIKUT OAMH
wiu OoJbliee KOJMMYECTBO 3aMECTUTENICH, BBIOPAHHBIX U3 TPYIIIbI, COCTOSIIEH U3 CIEAYIOIINX:
ranoreH, Ci¢ ankun, Cie muxnoankuwi, rerepounknui, CFs;, CORyj, N(Ry1),, CN u ORy, u
KOKAbIA HEOOsS3aTeIbHbIA aJKUJIbHBINA 3aMECTHTENIb JOIMOJHUTENIBHO HEOOSI3aTEIbHO 3aMellleH
cnenytotumu: rerepounkimi, N(Rj), umn ORyy, u roe kaxawii u3 Ry; HE3aBUCHUMO IpPyr OT
Ipyra U B KaKIOM ciy4ae o3HadaeT Bomopon, Ci4 ankuj, TakoW Kak METHJI, 3THJI, MPOIIHII,
usonponwi, OyTui, TpeT-OyTui, u300yTuil, HeoOs3aTeIbHO 3aMelleHHbIi rajoreHoM Ui Csg
[UKJIOAJIKAJIOM, TaKUM KaK IUKJIOMPOINWI, UUKJIOOYTHJI, LUKJIOMEHTHI, UKJIOTeKCHI, Oojee
MPEIOYTUTENbHO R HE3aBUCUMO BBIOpAH U3 MPYIIIBL, COCTOSIIIEH U3 cienyromux: sogopon, Cl,
Br, F, rerepouuknun, rerepoapun, CF3;, CN, ORj;, N(Ry;), u CON(Ry),, rme ykaszaHHas
reTePOLMKIMIbHASL WM TeTepPOapIIbHAS TPYINA JOMOJHUTEFHO HEOOS3aTeNIbHO CONEPIKUT
ONUH WM OOJbIllee KOJIHYECTBO 3aMECTUTENEH, BLIOPAHHBIX W3 TPYIIIbL, COCTOSIIEH U3
cnenyromux: rajoreH, Ci¢ ankun, Ci¢ nuknoankmi, rerepounkiani, CFs, CORy1, N(Ry1),, CN u
OR31, ¥ Kaxablii HEOOSI3aTEIbHBIM AJKHJIbHBIN 3aMECTHTENIb NOMOJHUTEIBHO HEOOS3aTEIbHO
3amerneH cienyromumu: rereporukim, N(R;p), wim ORpy, u roe kaxaeii uz Ry He3aBUCHMO
Ipyr OT Apyra U B KaXAOM cliydyae O3HauaeT BojopoA, Ci4 alKwWi, TakOW KaK METWJI, 3THII,
NPONWJI, U30MPONHI, OyTwi, TpeT-OyThi, n300yTHI, HEO0OsA3aTeNbHO 3aMEIIEHHBIH TaJOreHOM

nJIn C3_6 LHUKJIOAJIKUJIOM, TAKHUM KaK LMUKJIOMPOINIJI, LII/IK.]'IO6YTI/I.]'I, HMUKJIOIICHTHUJI, TUKJIOI'CKCHIJI.
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B mpenmodtruTenrHOM BapHaHTE OCYLIECTBJIICHUS HAcTosmero wuszoOpereHuss R, B
coennnaenun (C) obmeli popmynsl (Ia) mnu (I’a) HE3aBUCUMO APYT OT APYyTa U B KAXKIOM Cllydae
BbIOpaH W3 TPYIIbL, COCTOSALIEH H3 cienyomux: Bomopox, ramoreH, Cijo ankwmi, Cig
LHUKJIOANKWI, apwi, rerepouukimm, rerepoapui, CN, OR,;, u N(Ryj),, rme ykasanHas
aNKWIbHAS, LMKJIOAJKIIbHAS, apWIbHAsA, TeTePOLUKIWIbHAS, TreTepoapwibHas —TIpyIa
JOTIOJTHUTEJIbHO HEOOS3aTeNIbHO COMEPKUT OAMH WM OOJbliee KOJIMYECTBO 3aMECTHTENEH,
BBIOPAHHBIX M3 TPYMIbI, cocTosimeli u3 ciaenyromux: rajgoreH, Ci o ankmn, Cj_jo LIUKIOATKHUII,
N(R21)2, CN u ORy;, u rne kaxnbiii u3 Ry; HE3aBUCUMO JPYyr OT Apyra U B KaXAOM Clydae
BbIOpaH W3 TPYNMbL, COCTOsIIeld w3 cienyromux:. Bogopon, Ciio ankwi, Cyjp HUKIOANKHI,
reTePOLIMKIIWI, apUJl U APUJIANIKHIL, € YKa3aHHbIE aJKHIbHBIN, TeTePOLUKIUIbHBIN, apUIbHbIN
U apWIANKWIIM 3aMECTHTENI HeOoOs3aTeIbHO 3aMEIIeHbl CIEAYIOIUMU: TaJoTeH, aJIKUJI,
LUKJIOAJIKUJI, TETEPOLUKIIMI WU apuiI, IPEANOYTUTENbHO Ry HE3aBUCUMO BBIOpAH W3 TPYIIIHI,
cocrositel u3 crenyomux: sogopon, C; 4 ankwn, uuknoankui, rerepounkyini, OR,;, u N(Ryy)s,
U TIe Kaxabiid u3 Ry HE3aBUCUMO ApPYT OT Jpyra M B KaXIOM cliydae o3HaudaeT Bomopon, Ci4
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIJI, M30Mponw, OyTui, Tper-Oytwn, u3o0ytun mimm Cse
[UKJIOAJIKWJI, TAaKOH KakK IUKJIOMPONUJ, UWKJIOOYTHJ, LHMKJIOMEHTH, LHKJIOTeKCHT, OoJee
MPEINOYTUTENbHO Ry HE3aBUCUMO BBIOPAH W3 TPYMIIbI, COCTOSINEH U3 CIASNYIOIINX. BOAOPOI H
N(R21)2, u roe kaxaeli u3 R, He3aBUCHMMO Jpyr OT Apyra U B KaKIOM Clly4ae O3HA4aeT
Boopon, Cj4 amkui, TakoM Kak METHJ, STWI, HPONHJI, H30MPONHJI, OyTWI, TpeT-OyTHi,
u300yTin win Cs¢ LUKIOATKWJ, TAaKOW KaK MHUKJIOMPONIII, LUKJIOOYTHII, LUKJIOIEHTHUI,
LIUKJIOT€KCHJI.

B mpenmodrurensHOM BapuaHTE OCYILIECTBJICHHS HACTOsALIEro wu3o0OpereHuss R; B
coenunenuu (C) obweit popmyinsl (Ia) mmu (I’a) HE3aBUCHMO IPYT OT APYra U B KQXKIOM ClIydae
BbIOpaH M3 TpyNmbl, cocTosmedl M3 chenyromux: Boxopon, ramoreH, Cijo ankui, Cigg
ukoankui, rerepormkiami, CF;, CN, OR;;, m N(Ry),, rae yka3aHHas alKWIbHAas,
LUKJIOAJIKUIbHAS U TETEPOLIMKIIMIIbHAS TPyIINa JOMOJHUTEIbHO HEOOSI3aTEIbHO COMEPIKUT OIUH
Wi OoJblliee KOJUYECTBO 3aMECTUTENIEH, BRIOPAHHBIX U3 TPYIIIIbI, COCTOSIIEH U3 CIEAYIOLIUX:
rajored, Ci.1o ankun, Ci.jo muxnoankmi, CF;, N(R»1),, CN u ORy, u raoe xaxawii uz Ry
HE3aBHCHMO JIPYT OT Ipyra U B KaXKAOM Cjly4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYFOINX
Bonopon, Ciio ankwmn, Ci 9 UUKIOATKUJ, TETEPOLUKIIII, apujl U apUWJIANKWI, TN yKa3aHHbIE
ANKWJIbHBIH, TETEPOLMKIWIbHBIA, apWIbHBIA W apIJIAJKHIM 3aMECTUTENH He0Os3aTelbHO
3aMeIeHbl  CIEAYIOMUMU. TaJlOTeH, AaJKWiI, UUKJIOAJTKUJ, TETEePOLUKII WU apul,
MPEaNoYTUTENIbHO R3 HE3aBHCHMO BBIOpPAaH W3 TPYMIBI, COCTOSIICH M3 CIASNYIOILINX: BOIOPOI,
rayoreH, C;4 ankwi, mukinoankwi, rerepounkini, ORo;, u N(Ryp),, u rme kaxasiii u3 Ry
HE3aBHCHUMO APYr OT Ipyra W B KaXIOM Ciy4ae o3HaudaeT Bogopon, Ci4 aikwi, Takol Kak
METHJI, 3TUJI, TIPOIWJI, U3OMPONUI, OyTui, TpeT-OyTi, n300yTmn wim Cs.¢ MUKIOATKII, TaKOH
KaK LUKJOMPOMII, HUKJIOOYTHII, HUKJIOMEHTHWI, LUKJIOTeKCIT, Oojiee MpearnouTuTeNibHo Rj
HE3aBHCHUMO BBIOpaH M3 TPYMIILI, cocTosimel u3 cneayromux: sogopon, Cl, Br, F, OMe, N(R2i)»,
u Ci.4 ankwi, TakOH KaK METHJI, STWJI, MPOIHJI, U30IPONIL, OyTHJI, TpeT-OyTHiI, H300yTUIT U TAe

Kaxabli U3 Ry HE3aBUCHMMO ApYT OT pyra U B KaXKIOM cilydae o3HadaeT BoaopoA, Ci4 ankui,
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TAKOH Kak METHJ, 3TWI, MPOMWI, u3omponwi, OyTtwi, Tper-Oytun, m3o0ytun wim Csg
LIUKJIOAJIKUJ, TAKOH KaK LIUKJIOMPOMIJI, LUKJIOOYTW, LUKJIONEHTH, [ukiorekcui. Eme Oonee
NPEATIOYTUTENBHO, ecii R3 He3aBHCHMMO BBIOpaH M3 TPYIIbI, COCTOsAMIENH u3 cienayroumx: F,
metun uinu OCHs.

B mpenmouTuTenbHOM BapHaHTE OCYLIECTBJICHUs HacTosmero usodpereHus Ry B
coenunenuu (C) obueit popmyiel (Ia) nmm (I’a) He3aBHCUMO BBIOpAH U3 IPYIIIBL, COCTOSIIEH H3
cnepyromux: Bogopon, Cie anmkun u Chs aJKeHWNI, TAe YKa3aHHbIH alKuiI M aJKeHWI
HeoOs13aTeNIbHO 3aMEIeHbl aTOMOM rajioreHa. bojee MmpennoyYTHTENbHO, €ClM KaKAbIH u3 Ry
HE3aBUCHMO JIPYT OT JIPyra M B KAKIOM CiIydae BbIOpPAH U3 IPYIIIbI, COCTOSIIEH U3 CISTYIOIINX:
Bomopon U Ci4 ankmi, TakOH Kak METWI, 3THJ, TPOMWUJ, HM30MPONHI, OyTHJ, TpeT-OyTH,
u300ytun u 1. 1. Eme Gonee npennoururensHo, ecian Ry 03HavaeT BOIOPO.

B mpennoyruTenbHOM BapHaHTE OCYLIECTBJICHUS HACTOsIero u3odpereHus R’y B
coenunennu (C) obmeti popmynnl (Ia) mnu (I’a) He3aBUCUMO BBIOpAH M3 TPYIIIbI, COCTOSIIEH U3
cnenyrommx: Bomopon, Cie amkun u Cys ajKeHWs, TAE€ YKa3aHHBIA QKW M aJKEHHI
HeoOs13aTeNTbHO 3aMeIeHbl aTOMOM rajioreHa. bojiee mpeanodYTUTeNnbHO, eCiau Kakabii u3 Ry
HE3aBUCHMO JIPYT OT JIPYra U B KAKIOM CiIydae BbIOPaH U3 IPYIIIbI, COCTOSIIEH U3 CIENYIOIINX:
Bomopox U Ci4 ankwmi, TakoH Kak METWI, 3THJ, TPOMWJ, HU3OMPONWI, OyTWJ, TpeT-OyTH,
n300yTun u T. . Eme 6onee npennoururensHo, ecin R’4 03HavaeT Bogopox.

B mpenmnouTuTensHOM BapUaHTE OCYIUECTBICHUS HACTOSINErO M300pPETEeHUs p SBISETCS
LIEJIbIM YUCJIOM B quamnas3one ot 0 1o 2.

B mpennouTuTensHOM BapuaHTE OCYIUECTBJICHUS HACTOSINEro M300peTeHUs ( sSBISETCS
LIEJIBIM YMCJIOM B nuamnas3one ot 0 no 1.

B mpennodtuTensHOM BapHaHTE OCYINECTBIIEHUS HACTOSILIErO M300PETeHUs I SIBIISETCS
LIeJIBIM YHCJIOM B Anamnas3ose ot 0 1o 2.

B mpennodtuTensHOM BapHaHTE OCYLUECTBIICHMS HACTOSILIErO M300peTeHHs t sSBiseTcs
LEJIBIM YHCJIOM, PaBHBIM 1.

B npeanodTuTeNnsHOM BapUaHTE OCYIIECTBJICHUS HACTOSLIEro M3o0peTeHus | siBisiercs
LIEJIBIM YHCJIOM, PaBHBIM 1.

B mpenmnouTuTensHOM BapUaHTE OCYIIECTBICHUS HACTOSINErO U300PETEeHUs X SIBJISETCS
LeJIbIM YHCiIoM B nuana3oHe ot 0 no 4. bonee mpeanodTuTeNnbHO, €CIM X SIBISIETCS LENBIM
gucyioM, paBHbiM 0, 1 wiu 2. Emne Oonee mpeanodTUTENBHO, €CII X SIBJISIETCS LIEIbIM YHCIIOM,
pasubM O min 1. Eme Oonee npennouTUTENbHO, €CIH X SIBJISIETCS LENbIM YHCIIOM, PAaBHBIM 1.

Taxke crneayer MOHUMATh, YTO BCE MPEANOYTEHUS W MPEANIOYTUTENbHbIE BapUAHTHI
OCYILIECTBIICHHSI, TIPUBEACHHBIC BBILIE B HACTOSAIIEM H300PETEHUH, TaKXKE OTHOCATCS KO BCEM
IPYTHUM BapHaHTaM OCYIIECTBIICHHs, OTIMCAHHBIM HIKE.

B omHOM BapuaHTe OCyIIeCTBIIEHUs] HacTosmero uszobperenusi coemuHenune (C) s
NPUMEHEHHUs B KaueCcTBe MHruouropa kuHasel oommelt ¢popmysl (Ia) nmm (Ia’), nnu ero N-okewun,
dapmaneBTUYECKH TpHeMJIeMas COJib, (papMaLEeBTHYECKH TPHEMJIEMbIIl CONBBAT WM
CTEpPEeon30Mep, NPUMEHSIOT AJIS JieueHHs 3a00JeBaHus, OMOCPEAYEMOro NMPOTEMHKUHA30H, I7e

MPOTEeNHKHHA3a BbIOpaHa u3 rpymmbl, cocrosmeii u3 cnenyromux: CSFIR, FLT3, Kit, PDGFRB
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(PDGFR 6era), PDGFRA (PDGFR aneda), ABL1, ACVRIB (ALK4), AKT1 (PKB anbspa),
AMPK A1/B1/Gl, AURKA (Aurora A), BTK, CDK1/mukmun B, CHEK1 (CHK1), CSNK1G2
(CK1 ramma 2), CSNK2A1 (CK2 anspa 1), DYRK3, EGFR (ErbB1), EPHA2, ERBB2 (HER2),
FGFR1, FRAP1 (mTOR), GSK3B (GSK3 6era), IGFIR, IKBKB (IKK 6era), INSR, IRAK4,
JAK3, KDR (VEGFR2), LCK, MAP2K1 (MEKI1), MAP4K4 (HGK), MAPK1 (ERK2),
MAPK14 (p38 ampda), MAPK3 (ERK1), MAPK8 (JNK1), MARK2, MET (cMet), NEKI,
PAK4, PHKG2, PIM1, PLK1, PRKACA (PKA), PRKCBI1 (PKC 6era I), ROCK1, RPS6KA3
(RSK2), RPS6KB1 (p70S6K), RTK, SRC, SYK u TEK (Tie2). IIpennoururenbHo, eciu
MPOTEUHKMHA3a BhIOpaHa U3 rpymibl, coctosimei uz cuenyromux: CSFIR, FLT3, Kit, PDGFRB
(PDGFR 6eta), PDGFRA (PDGFR anbda).

B omHOM BapuaHTe OCyIecTBIIEHUs] HacTosiero uzobperenusi coemuHeHue (C) mist
NPUMEHEHHUs B Ka4eCTBE MHIHOUTOpa KMHA3BI MUK ero N-okcHz, (papManeBTHIecKy mpruemieMast
coib, (apMalleBTUYECKH TPUEMIIEMBIH COJNBBAT WJIM CTEPEOU3OMEp, MPENNOUYTHTENBHO
npeAcTaBisieT coOOl coenuHeHHe, BbIOpaHHOE M3 ymcha coenuHeHuidt opmyn (Ila) - (IXa)

[coenunenue (C) xnacca (I), npuBeneHHBIX HUXKE]:

(Ra)
(Relg ’ ¢dopmyna (Ila)
R O (Razin2
(Rio—— Ral ~
1/p | . 0 S " I/\/j
1. C -
wo WA
(Rz)q (Ra)r X
dopmyna (I11a)
dbopmyna (IVa)

dopmyna (Va)
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Ra n

(Ridp 0 i Ra U( e
= | NH P
Na R, U

(Rdq  (Ra)

dopmyna (VIa)
= O
mﬂp_:QTO\O)‘\ R4 B,
= Xr” “NH “E
AN
N“-":/\l | ’X R'y (Raz)ns
(Ra)g (Ra)r " dbopmyna (VIla)
O

dopmyna (VIIa)
el
R Q Ry DB
T o nH-H-HE - ra0
| - ad/n4
0 L[
(Ra}q (Ra) x
dopmyina (IXa)

rre Ry, Ra, R3, R4, R4, p, q, 1, X 00amar0T TakuMu k€ 3HAYEHUSIMHU, KaK OIMpPeNesieHO
BBIIIE, M IYHKTUPHAS CBSI3b O3HAYAET HEOOsI3aTENbHYIO IBOMHYIO CBSI3b, U TAE:

- T BriOpan u3 rpynmsl, Brmouaomeir CHy, N-R, O wnu S, roe R BbiOpan u3 rpymnisl,
BKIIOHarome Bogopox, Cijo KWl MM LUKJIOAIKHWI, KOTOpble HEOoOS3aTeNbHO 3aMeIleHbI
CIEeNYIOIIUMHU: aTOM TaJioreHa, apWwibHasg TIpynmna Wi  apWialKWibHas  TPYMIa;
npeanoututensHo T BeIOpaH u3 rpymnmsl, BKIovaromern CHy wmu O;

- Kaxabiii u3 U HE3aBUCHMO B KaXKAOM Ciy4ae BbIOpaH M3 IpymIibl, BKIHOYarouen C-
rayored, C-R, O umu N; u, roe R BoiOpan u3 rpynmnsl, Brouaromeii Bogopoa, OR 1, N(R11)2, Ci-
10 QJIKWAJT WM UKJIOAJKUJL, KOTOPbIe HEOOA3aTEIbHO 3aMELICHbI CISIYIOIUMHI. aTOM TaJIOTeHa,
apuJjibHas TpyIIa Uil apuialKuibHas TpyMna, rae Kaxablii u3 Ry He3aBucuMo Apyr oT npyra u
B K&)KAOM Ciy4ae BBIOpaH W3 TPYMIbI, COCTOSALEH U3 cienyroummx: Bogopon U Ci4 ankwi,
npeanouytuTenbHo U HE3aBHCUMO B KaXKIOM Cllydae BbIOpaH M3 Tpymnmbl, BKIouaromend C-
ranored, C-R wmum N; u npeanourutensHo R o3nagaer Bomopox wimm Ciy4 anmkui, Oonee
npeanoutuTenbHO U HE3aBUCHMO B KaXKJIOM cllydae BbIOpaH U3 rpymnibl, Bkirodaromeid C-R mmm
N; u 6onee npennouturensHo R 03Ha9aeT Bogopox;

- KaXabli 13 D He3aBHCHMO B Ka)XIOM ciiydae BbiOpaH u3 rpymmsl, Bkimovaromeii C, C-R
wii N, rae R BbiOpan u3 rpynmbl, Bkimowaroiedl Bomopon, Cis ANkl WIN LUKJIOAJKHI,
NPEATIOUTUTENbHO D He3aBUCUMO B KaKIOM ciiydae BbIOpaH u3 rpymnnsl, Bkmouaromen C, C-R

unu N, u npeanoururenbHo R 03Havaer Bonopox;
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- M SBJSETCS LEIbIM YUCJIOM, PaBHbIM | min 2;

- N SABJISIETCS LEJIBIM YHUCJIOM, paBHbIM O unu 1;

- Kaxablid u3 R, HE3aBUCHUMO Jpyr OT JIpyra U B KaXJOM Clydae BbIOpaH W3 TPYIIIIBI
cocroswed u3 cuenyrowmux: Bopopon, Cis ankun, C,ys ankenun u Copys aTKUHWI, TOE
ykaszanHbii Cis ankwun, Cpis ankenun wu  Cyys adKuHMI HeOoOs3aTeIbHO 3aMeEIlEHbI
CIEeNYIOLIMMHU: aTOM TrajioreHa, apuibHas IpyIna Wik apuiaJKuiIbHAs TPyMNNa; Kaxabld us3 nl
SIBJISIETCS] LIEJIBIM YUCJIOM B uana3oHe ot 0 1o 5; nmpeanouturenbHo R, 03HavaeT Bonopoa uiu
Ci.5 ankm,

- Kaxnbiii U3 R, HE3aBUCUMO Jpyr OT APyra U B KaKIOM Cliydae BbIOPAH W3 TPYIIIIHL
cocrosimenn w3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aJKWUHWJ, TUKJIOAJTKWI,
reTepOLUKIIWI, apuj, rerepoapun, apunaikui, rajoreH, NO,, CF;, CN, OR;;, SRy, N(Ryy),,
OC(R1)20, OC(R11)2C(R11),0, COOR;;, CORy1)2, CON(Ryp)2, m SO:N(Ry)2 u Kaxkabli
HEOoOs3aTeIbHbIA AJIKWJIbHBIN, AJKSHWJIbHBIN, AJKWHWIBHBIN, IUKIOAJTKUIbHBINA, apUIbHBIMH,
reTepPOLUKIWIBHBIN, TeTePOAPHIIbHBIN 3aMECTUTENb JOMOJHUTEIPHO HEeOOs3aTeNIbHO 3aMelleH
cnenyromumu: ranoreH, Cig ankwmn, mukiaoaikwi, apui, N(Rjp),, CF;, CN, COOR;;, CO(Ry}),,
CON(R{1)2, SO;N(Ry1), unu ORy; 1 e kaxabiii u3 Ryj HE3aBUCUMO APYT OT ApPyra U B KAXKIOM
ciiyd4ae BBIOpaH W3 TPYIIIbI, COCTOSIIEN W3 ciaenyromux. Bomopon, Cig alKuil, LUKJIOAJKHI,
TeTEPOLIMKIINI, apUJI, TeTEPOaAPUI U aAPUJIANKWI, TA€ YKa3aHHbIE AJKUJIbHBIA, AJKEHWJIbHBIN,
QJIKWHUJIBHBIN, LUKJIOAJKWIbHBIA, TIe€TEPOLUKIWIbHBINA, apPWIbHBIA, TIETEPOAPUIIbHBIA U
APUJIAJIKIJIBHBIN 3aMECTHTEI HeOOs3aTeNIbHO 3aMelLIeHbl ClienyromuMu: ranoreH, Cig anku,
rukJoankui, rerepounkiini, ORs; um N(Rxp),, rae xkaxabiii u3 Rs; u Rs; He3aBucumo npyr ot
Apyra U B KaKIOM Cliydyae BbIOpaH M3 TPYIIIbIL, COCTOALIeH u3 cienyromux: Bomopox u Ciy
ankwia, Ooyiee TPEANOYTUTENHPHO, €CIH KakKAbli W3 R,y HE3aBUCHUMO BBIOpAH W3 TPYIIIIbI,
cocrosimei u3 cnepyromux: rajgored, OR;j, Ci¢ ankui, LUMKJIOANKII, T€TEePOLUKIIIII, apwll,
rerepoapui, CF3, CN, SR11, N(Ru)z, OC(R11)20, OC(R11)2C(R11)20, COOR“, CO(R11)2 151
CON(R11),, u rae kaxnabiii u3 Rj; He3aBUCHMO APYr OT ApPyra U B KaXKIOM Cily4ae BbIOpaH W3
TPYIIBI, COCTOSIIIEH U3 cleayromux: Bonopon, Ci 4 amkul, HUKJIOATKUAT U TeTePOLUKIINI, elle
OoJiee MPennmoYTHTEIBHO, €CIIU KaXabld U3 R,y He3aBUCHMMO BBIOpAH W3 TPYIIBI, COCTOSINEH U3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINI, apHI, TE€TePOapPUI,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C/_4 ankun), CO(rereporukmn), CO(C;4 amkun),
CONH(C;4 amxkun) u CONH(UMKIOATKWT), KaXAbIA W3 n2 SBISETCS IENbIM YHCJIOM B
nuana3zoHe oT 0 10 4, mpeAnoUTUTENbHO KaKIbIA U3 N2 SABJISETCA LENbIM YUCIOM B JUANa30He
or 0 o 2;

- KaXIplii 3 B He3aBUCHMO APYr OT Apyra U B Ka)JOM Cliydae BbIOpaH W3 TPYIIIHL
Brmovaroeit C-R, O, N, S u NR+, rne R BoiOpan u3 rpymnmsl, BKIrO4aromen sogopon uiu Cijg
aJKWI, KOTOPBIM HeOoOs3aTebHO 3aMelIeH aTOMOM TaJIOreHa, apYJIbHON TPYMIOH WM
ApWJIANKIIBHOM rpymmoi, rae R, BeIOpaH U3 rpymnibl, cocTosimei u3 cienyromux: Bogopon, Cie
ankui, Cie aTKeHWI, HUKJIOATIKWI, TeTePOLUKIN, apui, apunainkuia u CF3; mpennoyTurensHo
KOKABbIH 13 B He3aBUCHMO Ipyr OT Ipyra M B KKIOM Cly4dae KaKIblil BHIOpAH W3 TPYIIIHI,

Brirovaromeit C-R, O u NR7, roe R; BbiOpan u3 rpymnmsl, BKIrodarouie Boxopon wiu Cig
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ankun u R o3Hauaet Bonopon win Ci4 aaKuL.

- kaxaplii u3 E He3aBUCHMO Ipyr OT Ipyra M B KaKIOM cCliydyae BbIOpaH W3 TPYIIIIHL
Brovaromieit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymnmsl, BkIro4aromen sogopon uimu Ci_o
aJIKWJI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapIJIbHON TPYNIONH WM
ApWJIATIKWIIBHOM rpymmoit, rae Ry BeIOpaH U3 rpymisl, coctosimeii u3 ciaenyromux: Bogopon, Cie
ankui, Cj¢ aNKeHWI, UUKIOANKIWI, reTepounkini, apwi, apuiankuia u CF3; mpenmnodrurenbHO
Kaxblii u3 E He3aBHCUMO IpyT OT Apyra U B KQXKIOM CiIydae BbIOpaH U3 TPYIIIbI, BKIFOYAOLIEH
C-R, O u NR7, rne R, BbiOpaH u3 rpymmbl, Bkmouaromeii Bogopon wiu Ciy4 ankun u R
o3HavaeT Bopopon wiH Ci 4 amku.

- Kaxnbiil U3 Ry, HE3aBUCUMO Jpyr OT APyra U B KaKIOM Cliydae BbIOPAH W3 TPYIIIIHL
cocrosimenn w3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aNKUHW, TUKIOAJTKUI,
TeTePOLMKIIWI, apuj, rerepoapun, apunaikui, rajoreH, NO,, CFs;, CN, OR;;, SRy, N(Ry1),,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(RM)z, u KaX(I[beI Heo0sI3aTENbLHBIN
AJIKWIbHBIN, aJIKEHUJIbHBIN, aJKUHWIbHBIN, [UKJIOAJIKWIbHBIN, apUIbHBINA, FeTEePOLMKINIbHbIN,
reTepOaAPWIIbHBIN, apPUJIAIKHIIBHBIA 3aMECTHTENb JOMOJHUTEIBPHO He0Os3aTeNIbHO 3aMelleH
CIEYIOIIHUMU. TaJIOTeH, ajaKui, mukioankmwt, apwi, N(Ry;),, CN wi OR;; u raoe kaxnbiil u3 Ry
HE3aBHCHMO JIPYT OT Ipyra M B KXKAOM CJIy4ae BbIOpaH W3 TPYIIIbI, COCTOSIIEH U3 CISTYOIHX
Bogopon, Ci¢ ankui, LUHUKIOAJTKWI, TE€TePOLMKIWI, apuj, TeTepoapwl U apUJIaKWi, TAe
YKA3aHHbIC AJKUJIbHbIN, AJKEHWJIbHBIN, aJKUHWIbHBINA, LUKIOAIKUIbHBIN, I€TePOLUKINUIbHBIN,
APWJIbHBIN, TeTEePOAPWJIbHBIA M apWJIAJKWIBHBIA 3aMECTUTEIN HeOOs3aTeNIbHO 3aMeIleHbI
CIeNYIOIIHUMU: TAJIOTeH, aJIKIJI, UUKIoATKU, rerepounkini, ORs; wimm N(R3),, roe kakasiid u3
R3; u R3; HezaBucHMO Apyr OT Apyra U B KaXJIOM Ciy4yae BbIOpaH W3 TPYMIbL, COCTOSIIECH M3
cnenyromumx: Bopopoa u Ci4 ankui, Ooee mpeanovYTUTENbHO, €CIU KaxXblil 13 R,4 HE3aBUCHMO
BbIOpaH W3 TPYMIbIL, COCTOsmeNd u3 cienyromux: rajgoreH, OR;;, Ci¢ ankui, LUKIOATKUI,
rerepounkyni, apwi, rerepoapui, CFi, CN, SRj;, N(Rj1), OC(R11)20, OC(R11)2C(R;1)20,
COOR;;, CO(Ry1); u CON(Ryy),2, u rie kaxabiii u3 Ry HE3aBUCUMO APYT OT APyra U B KaXIOM
cliy4ae BBIOpAH W3 TPYIIbI, COCTOsIIEeH W3 chenyromux: Bomopon u Ci4 ankui, eme Oojee
MPEINOYTUTENIbHO, €CM KaKAbli W3 R,, HE3aBUCUMO BBIOpAaH W3 TPYMIbI, COCTOSLIEH WH3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 adKum, TUKJIOATKUJ, TETEPOLUKIINI, apl, TE€TePOapPUI,
CF;, CN, OCH,0 u OCH>CH,O; kaxabiii U3 n4 SBJISIETCS LIEILIM YUCIOM B Auamna3one ot 0 1o
4, NpeanoOYTUTENBHO KaXKIbIA U3 N4 SBJISETCS LEJNbIM YUCIOM B [uana3zone ot 0 10 2;

- Kaxnblil u3 R,3, HE3aBUCUMO Jpyr OT APyra U B KaKIOM Cliydae BBIOpAH W3 TPYIIIIHL
cocrosmenn u3 caenyromux: Cpis ankun, Cygs ankerwn, C, s aJKUHWJ, TUKIOAJTKUI,
TeTePOLUKIIW, apwi, rerepoapun, apuwiankmi, rajgoreH, CFs;, OR;;, SRy, N(R;1),, COORyj,
CO(R11)2 1 CON(R11),, ¥ KakIblii HEOOS3aTebHBINA AJKWIbHBIN, ATKEHUJIbHBIN, aTKUHUIBHBIH,
LUUKJIOAJKUJIbHBIM, ApUJBbHBIM, TE€TePOLUKIWIbHBIN, TIe€TEPOAPUIIbHBIN,  APUJIATKUIIbHBIN
3aMECTHTEJIb JIOMOJIHUTEIbHO HEeOoOs3aTeIbHO 3aMeIleH CIEAYIOIUMU. TaJIOTeH, AaJIKWI,
muktoankui, apui, N(Rp1)2, CN mimn OR () u roe kaxapiil u3 Ry He3aBUCHMO IpyT OT Apyra | B
KOKIOM Cllydae BBIOPaH W3 TPYMIbL, COCTOsIer u3 ciuexnyromux: Bogopon, Cie ankmi,

LUKJIOAJIKWJI, T€TePOLUKIINT, apujl, TeTepoapuyl U apUJIAJKWi, TAe YKa3aHHbIN AJKUJIbHbIN,
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LUUKJIOAJKUJIbHBIM, TEeTePOLUKIUIBHBIN, AapUJIbHBIM, TIeTEepPOAPWIbHBIA U apPWIAJKWIBHBIA
3aMECTUTENN HEeoOS3aTeNbHO 3aMeIleHbl CIEAYIOIIMMHU: TajiOTeH, AaJKWI, LHKJIOAJIKHUI,
rerepounkyii, OR3; uma N(Rsp),, rme xaxabiii u3 Rs; u R3, He3aBucumo apyr oT apyra U B
KaXJIOM CJIydae BBIOpaH M3 TPYIMIbI, COCTOALIEH U3 cienyroumx: Bopopon u Ci4 ankui; Oonee
NPEATIOYTUTENBHO, €CIM Kaxabli u3 R,3 He3aBUCHMMO BBIOpAaH M3 TPYIIBL, COCTOSINEH W3
cnenyrommx: Ci¢ aNKwi, IUKIOANKWI, TeTEPOLMKIMI, apui M TeTepoapwi, eme Ooiee
MPEIOUTUTENBHO, eci R,3 o3Havaer Cj4 ankui, KaKIbli U3 n3 SBISETCS LEJNbIM YUCJIOM B
nuana3oHe ot 0 mo 2.

I7Ie YKa3aHHBIA [UKJIOATKWI MPEACTABISIET COO0H MOHOLMKINYECKYIO, OUIIMKINIECKYIO
WU TPULIUKJINYECKYIO KOJBLIEBYIO CHCTEMY, COAEpKalyr 3-7 3JE€MEHTOB KOJblLd B OJHOM
KOJIbIIE; YKa3aHHBIN MeTePOLMKIINI IPEACTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WIN TIOJIHOCTBIO HACBHIIICHHBI MOHOLMKJ, OWLMKI WIM TPHULMKI, coiepkammid or 3 mo 12
aToMOB yriepoma W | uiam 2 rerepoaroma, He3aBUCHUMO BbIOpaHHbIX u3 umcia O wmim N;
YKa3aHHBIA apuil TpeAcTaBisieT coOOH (eHmn, HaTWI WM aHTPALCHWN, HeoOs3aTeNbHO
KapOOLMKIINYECKN CKOHACHCUPOBAHHBIN C LUKJIOAIKWIOM WUJIH T€TEPOLHMKIINIOM, CONEpIKaIluM
5-7 »JeMEHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl TPEIACTAaBISIET COOOW MOHOIUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPY, COIEPKAINYI0 S5 WM 6 KOJBIEBBIX ATOMOB, WIH OHLMKIMYECKYIO
apoMaTHYecKylo rpymnmy, coaepxkainyro ot 8 no 10 aromos, copepxainytro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncia O umn N.

B npeanodtuTensHOM BapuaHTE OCYINECTBJIEHUS HACTOSIIErO U300PETeHHsl COeNNHEHHE
(C) nns mpuMeHeHHUs B KadeCTBE MHIMOMTOpAa KMHA3bl MIM ero N-OKCua, (hapMaleBTHUECKH
npuemeMasi coiib, (hapMaLeBTUUECKU MPUEMIIEMBIH COJIbBAT HIIM CTEPEOU3OMED, MPENCTABIISAET
coboii coenunenue ¢popmyn (Ila) - (IXa) rae:

- kaxabii u3 Ry u Ry HE3aBHCUMO ApyYT OT APyra U B KaXKAOM CIy4ae BbIOpAaH U3 TPYIIIIBL,
cocrosimei w3 cuepyroummx: Bomopon, ramoreH, Cig ankui, C,s ankeHun, C,s aJKUHMHI,
IUKJIOANKU, Tereporukimi, apui u rerepoapwi, CFs, CN, NO,, ORj;, SR21, N(R3;)), CORyy,
C(O)ORy;, CON(R21)2, OC(O)Rz1, OCON(R21)2, NC(O)Rz;, NCON(Rz1)2, OC(R21)20 wm
OC(R21)2C(R22),0, rae yka3aHHBIA aJKWJI, ANKCHIJI, AJKUHIJI, LHUKJIOAJTKWUI, TeTePOLMKIINIL,
apuiI U reTepoapuil HeoOs3aTeNIbHO COMEpIKaT OAUH WM OOJbIee KOJIMYECTBO 3aMECTHTEINEH,
BBIOPAHHBIX W3 TPYIIBL, COCTOsIEH W3 cruenyromux: ranored, Cj¢ aJKWI, LHUKIOAIKHII,
rerepouukyni, CFi, CORjy;, N(Rjp),, CN, CONR;;, C(O)ORy; mmu ORj, u kaxablid
HEeoOsI3aTeNbHBIA  AJIKWIBHBIA  3aMECTUTENb  JOIMOJHUTENBbHO HeOoOs3aTeNbHO — 3aMelleH
cnenyromumu: rereporukiiit, N(R 1), wim ORyy; u rne xaxnbiii u3 Ry u Ryy He3aBucumo npyr
OT JIpyra U B KaXKJIOM Cllydae BbIOpaH M3 TPYIIBI, COCTOSAMEH u3 ciaenyromux: Bogopon, Cie
ankmn, Cpy ankenwn, Cp4 aNKWHWI, LOHUKIOAJKWI, TETEPOLMKIII, (PEHWI, TeTepoapuil u
apUJAJIKWI U TA€ YKA3aHHbIE AJKWJIbHBIN, AJKEHWJIbHbBIN, AJKUHWIbHBIM, LHUKIOAJKWUIbHBIN,
TeTEePOLMKIMIbHBIA, (EHUIBHBIN, TeTEepOapWIIbHBIA W aApPWJIANKWIBHBIA  3aMECTHTEIH
HEeoOs13aTeNIbHO 3aMELIeHbl CIEeAYIONMU: TanoreH, Cie alKWil, LUKJIOATKWI, TeTePOLIMKIIIIL,
¢denun, OR3; i N(Rsn), roe kaxabiii u3 Ry u R3y He3aBucumo apyr OT Apyra U B KaxIOM

ciyyae BbIOpaH W3 TPYMIbI, COCTOAIIEH M3 cienyroinux: Bogopon U Ci4 amKuiI, KaXIpld U3 p
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SIBJISIETCSl LEJIbIM YHUCJIOM B auamna3zoHe oT 0 A0 4, KaKIblil U3 ( SBISETCSA LEJIbIM YHUCIOM B
nuanasone ot 0 1o 2;

- Kaxapld 3 R3 He3aBUCHMO Apyr OT Apyra M B KaXIOM Clydae BBIOpAaH W3 TPYIIIIHL
cocTosAlled U3 ciuenyroumx: Bopopon, ramored, Cigs ankun, C,. s ankeHus, Cp.is amKUHWI,
rukioankui, rerepounkinni, CFs, CN, ORyj, SRy, N(R21)2, NC(O)Ry;, NCON(R3:):, CORyy,
C(O)ORz;, CON(R3z1);, OC(O)Rz;, OCON(Rz1)2, OC(R31),0 u OC(R21),C(R22),0, rne
YKa3aHHBINA AJIKWJI, aJIKEHWI, aJIKMHWJI, LUKJIOAJKUAI U T€TEPOLIMKIINI HEOOsI3aTeNIbHO COAepIKaT
ONUH WM OOJIbIliee KOJMYECTBO 3aMECTUTENIeH, BbIOPAHHBIX W3 TPYIIIbL, COCTOSIIEH U3
cnenyromux: rajoreH, Ci s ankun, CF;, N(Ry1),, CN umu ORyy; u roe kaxnbiii u3 Ry u Rop
HE3aBHCHUMO JIPYT OT Ipyra U B KaXKAOM Cjy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CIeIYOINX
Bogopon, Ci.s amkun, C,is ankenwn, C, s aNKWHWUJ, LHUKJIOAJIKHI, TE€TEPOLIMKIIII, Aapwll,
reTepoapwyli U apUaJKWI M TA€ YKA3aHHbIE AJKWIbHBIN, QJKEHWJIbHBIM, aJKUHWUJIbHBIN,
LUKJIOAJKUJIbHBIN, TEeTePOLUKINUIBHBIN, APUIbHBIN, TeTepOapWIbHBI W  apUIAIKUIIbHBIN
3aMECTHTEI HEOOsI3aTeIbHO 3aMEIIeHbl CIEAYIOIUMHU. TaJlOTeH, AaJKWJI, I[HKJIOATKHII,
rerepounkyii, apwit, OR3; mwmu N(R3,),, roe kaxasiii u3 Rs; u Rs, HesaBucumo npyr ot apyra u
B KaXJIOM CJliy4ae BBIOpAaH W3 TPYIbI, COCTOSIIEH U3 cienyromux: Bomopon u Ci4 amkui,
KOKABIA U3 T SIBJISIETCA LEJbIM 4YHUCJIOM B auanasoHe oT 0 1o 3; mpu yCIOBUH, YTO, €CIHU
R3=NR;;, R7=H, 10 R3 u NR; BMecTe MoryT o0Opa3oBaTh HACBHIMEHHBIA WA HEHACHIIICHHBIN
LUKJINYECKHH (PparMeHT;

- kaxabiii 13 Ry u R4 HE3aBHCHMO APYr OT ApPYyra M B KaXXIOM CJlydae BBIOPaHbI W3
IPYIIBI, COCTOSIIIENH U3 cienyroumx: Bonopo, Cie ankun u Cye ankeHw, rae ykasasHHblil Cyg
ankua u C, ¢ akeHWT Heo0s3aTeNIbHO 3aMeIeHbl aTOMOM rajiore€Ha U X SIBJISIETCS LIeJIbIM YUCIIOM
B nuana3one ot 0 mo 7; mpu ycioBuu, 4to, ecnu x=0, To A u R; BMecte moryt oOpa3oBaTh
HACBILICHHBIH MM HEHACBIIEHHbIA [IUKJINYeCKUN (parMeHT;

- T BriOpan u3 rpynmnsl, Bkmouaromeit CHy, N-R, O wm S, roe R BriOpan u3 rpymms,
BKIIIOUaromet Bomopon, Cijp amKWia WIM LUKJIOATKHI, KOTOpPbIE HEOOS3aTebHO 3aMEIleHbI
CIeNYIOIIMMU. aTOM TajioreéHa, apWJibHas TPyINa WA  apWIAJKWIbHAS ~ TPYIIA;
npeanoututensHo T BeIOpaH u3 rpymnmel, BKIouaromen CH, wmu O;

- kaxaeiid u3 U HE3aBUCUMO B KaXKIOM Cily4ae BbIOpaH W3 TPYIIbl, BKIOYaromein C-
rasoreH, C-R, O wimu N; u, roe R BoiOpan u3 rpynmsl, Bkrouaromeii Bogopona, OR 1, N(Ry1),, Ci.
10 QKW WIA LUKIJIOAJKHII, KOTOPbIE HEOOS3aTEIbHO 3aMEIeHbl CISAYIOIUMU. aTOM rajioreHa,
apwibHAas TPYyTMIa WIN apUIAJIKUIbHAS TPYIINa, TAe KaKAbli 13 R|) He3aBUCUMO ApPYyT OT Apyra u
B K&)XJIOM CJiy4ae BbIOpAaH W3 TPYMIbI, COCTOAIEH w3 ciaenyrommx: Bogopon u Ci4 aimkwui,
npennoutuTeibHo U HE3aBUCHMO B KaXKIAOM Cjydae BBIOpaH W3 Tpymmbl, BKIo4aromein C-
rajoreH, C-R wmu N; m mpenmourutenbHo R o3Hauaer Bomopon wmm Ci4 ankui, Oonee
npeanouTuTesibHo U HE3aBUCHUMO B KaXKAOM Cllydae BhIOpaH w3 rpymibl, BKIrovyaromei C-R uimu
N; u 6onee npennouturenbHo R 03Ha4aeT Bogopox;

- Kaxbii m3 D He3aBUCHMO B KaXKJIOM Cliydae BbiOpaH u3 rpymmsl, Bkiovaromei C, C-R

wii N, rae R BoiOpan u3 rpynmsl, Bmouaromed Boxopox, Ci.s aJKul WIM LHKIJIOAJTKHI,

2

npeanouTuTeibHo D He3aBHCHMO B KaXKZIOM cliydae BeIOpaH w3 rpynmbl, Bkirovaroment C, C-R
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unu N, u npeanoutureabHo R 03HavaeT Bonopon;

- M SBJSIETCS LEJIBbIM YUCJIOM, PaBHbIM | min 2;

- N SABJISIETCS LEJIBIM YUCJIOM, paBHbIM O niu 1;

- Kaxablid u3 R, HE3aBUCUMO Ipyr OT Jpyra U B KaXJIOM Cjy4ae BbIOpaH W3 TPYIIIIHL
cocroswend u3 ciuenyrowmux: Bopopon, Cis ankun, C,ys ankeHun u Copys aJKUHWI, Tae
ykazaHHbii Cis ankmn, Cpis anmkenun u  Cyys anKuHMI HeoOs3aTeIbHO 3aMeEIleHbI
CIEeNYIOIIMMHU: aTOM TajioreHa, apuibHas TPYINa Wid apujalKuibHAs TPyIna; Kaxabii usz nl
SIBJIIETCSI LIeJIBIM YUCJIOM B Auana3one ot 0 1o S; mpeanourutenbHo R, 03HavaeT Bogopon wiu
Ci.5 ankmu,

- Kaxnbiii U3 R, HE3aBUCUMO JPyr OT ApPyra U B KaXKIAOM Cily4ae BbIOPAH M3 TPYIIIIbI,
cocrosimenn w3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aNKUHW, TUKIOAJTKUI,
TeTePOLMKIIWI, apuj, rerepoapun, apunaikui, rajoreH, NO,, CFs;, CN, OR;;, SRy, N(Ry1),,
OCR1)20, OCR;1):2C(R11),0, COORy;, CORir)2, CON(Ri1)2, SON(Ry1); u  Kaxablid
HEOOs3aTeIbHbIA  AJIKWJIbHBIN, AJKEHWJIbHBIN, AJIKUHWIbHBIN, IUKJIOAJTKUIbHBINA, apUJIbHBIN,
reTePOLUKIMIBHBIN, TeTePOAPIIIbHBIN 3aMECTUTENb OMOTHUTEIPHO HEOOS3aTeNIbHO 3aMelleH
cnenyromumu: ranoreH, Cig ankwmn, mukiaoaikmwt, apui, N(Ryp),, CF;, CN, COOR;;, CO(Ry1)s,
CON(R{1)2, SO;N(Ry1), uniu ORy; 1 e kaxawiii u3 Rjj HE3aBUCUMO IpYT OT APyra U B KaKIOM
ciiyd4ae BBIOpaH W3 TPYIIIBI, COCTOSIIEN W3 ciaenyromux. Bomopon, Cig alKuil, LHUKJIOAJKHI,
TeTePOLMKIINI, apUJI, TeTePOaAPUI U apUJIANKWJ, TAE€ YKa3aHHbIE AJKWUJIbHBIN, AJIKEHUJIbHBIMH,
QJIKUHUJIBHBIN, LUKIOAJKWIbHBIM, TIE€TEPOLUKIWIbHBINA, apUJIbHBIA, TIETEPOAPUIIbHBIA U
ApWJIANKWIBHBIA 3aMECTUTEIN HeOOs3aTeNIbHO 3aMelLIeHbl ClenyromuMu: ranoreH, Cig anku,
rukJoankui, rerepounkiimi, ORsy umn N(Rxp),, rae xkaxabiii u3 Rs; u Rs; He3aBucumo npyr ot
Apyra ¥ B KaKAOM Cliydae BbIOpaH M3 IPYMIbI, COCTOSIICH M3 cienyromux: Bogopon u Ciy
ankwia, Ooyiee TPEANOUTUTENHPHO, €CIH KakKAbld M3 R,y HE3aBUCHUMO BBIOpAH W3 TPYIIIIbI,
cocrosimei u3 cnepyroummx: rajgored, OR;j, Ci¢ ankui, LUMKJIOANKII, T€TEPOLUKIIIII, apwul,
rerepoapull, CF3, CN, SR11, N(R11)2, OC(R11)20, OC(R11)2C(R11)20, COOR“, CO(R11)2 u
CON(R11),, u rae kaxnbiii u3 R; HE3aBUCHMO APYT OT APyra U B KaXKIOM Cily4ae BbIOpaH W3
TPYNIBI, COCTOSIIIEH U3 cleayromux: Bonopoa, Ci 4 ankul, HUKJIOATKUAI U TeTePOLUKIINI, elle
OoJee MPennoYTHTEIBHO, €CJIU KaXabld 13 R,y HE3aBUCHMMO BBIOpAH W3 TPYIIBI, COCTOSINEH U3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINI, apHI, TE€TEPOAPUI,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C;4 ankun), CO(rerepormkmi), CO(C;4 amkun),
CONH(C;4 amxkun) u CONH(UMKIOATKWI), KaXABIA W3 N2 SBISETCS IENbIM YHCJIOM B
nuana3zoHe oT 0 10 4, MpeAnOUYTUTENBHO KaKIbIA U3 N2 ABJISETCA LEJbIM YUCJIOM B JHUANAa30HE
ot 0 710 2;

- KaXnplii 3 B He3aBUCHMO APYyr OT Apyra U B Ka)JOM Cliydae BbIOpaH W3 TPYIIIHL,
Brmovaroeit C-R, O, N, S u NR+, rne R BoiOpan u3 rpynmsl, BkIro4aromen sogopon uimu Cijg
aJIKWI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapYUIbHON TPYMIOH WM
ApWJIAJIKIJIBHOM rpymmoi, rae R, BeIOpaH U3 rpymnibl, cocTosimei u3 cienyromux: Bogopon, Cie
ankui, Cie aTKeHW, HUKJIOATIKWUII, TeTePOLUKIN, apui, apunankui u CF3; mpennoyTurensHo

KXl U3 B He3aBHCHMO ApYyr OT Apyra M B KaXKAOM Cydae KaXk[Abli BbIOpaH M3 TPYIIIbL,



27

Brirovaromeir C-R, O u NR7, roe Ry BoiOpan u3 rpymnmel, BKIrodaromeid Boxopon miu Ciy
ankun u R o3Hauaet Bopopon win Cj4 aaKuL.

- kaxnaplii u3 E He3aBUCHMO Ipyr OT Ipyra M B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL
Brrouaromieit C-R, O, N, S u NR~, rne R BoiOpan u3 rpynmsl, Bkarodarome sogopon uimu Ci_jo
AJIKWJ, KOTOpBbIM HEOOs3aTeNbHO 3aMeIleH aTOMOM TrajioreHa, apHJIbHOW TPYIMIOH WK
apUIIANKWIBHON Tpynmnoii, rae R BbIOpaH U3 rpymnmsl, cocTosmmel u3 cneayrmux: Bogopoxn, Cie
ankui, Cj¢ anKeHWI, UUKIOANKIWI, reTepounkini, apwi, apuiankuin u CF3; mpenmnodrurenbHO
Kakabii u3 E HE3aBUCUMO IPYT OT Apyra U B KQXKIOM Cliydae BbIOpaH U3 IPYIIbI, BKIFOYAIOIIEH
C-R, O u NR7, roe R, BbiOpaH u3 rpymmbl, Bkmouaromeii Bogopon wiu Ci4 ankun u R
o3HavaeT Boxopon uin Ci4 amku.

- Kaxnblil U3 Ry, HE3aBUCUMO JpPyr OT APyra U B KaKIOM Cliydae BbIOpAH W3 TPYIIIIHL
cocrosimenn 3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aNKUHW, TUKIOAJTKUI,
TeTePOLMKIIWI, apuj, rerepoapui, apunaikui, rajgoreH, NO,, CF;, CN, OR;;, SRy, N(Ry)),,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(RM)z, u KaX(I[beI HeOOsI3aTENbLHBIN
AJIKWIbHBIN, aJIKEHWUJIbHBIN, aJKUHWIbHBIN, LUKJIOAJIKWIbHBIN, apUIIbHBINA, FeTEePOLMKINIbHbINI,
reTepOaAPWIbHBIN, apPUJIANIKIIIBHBIA 3aMECTHTENb IOMOJHUTEIBHO HEOOs3aTeNIbHO 3aMelleH
CIEeYIOIIUMU. TaJIOTeH, ajakui, mukiaoanku, apuii, N(Ry;),, CN wm OR;; u roe kaxnbiil u3 Ry
HE3aBHCHMO JIPYT OT Ipyra U B KXKAOM CJIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYOIIHX
Bogopon, Ci¢ ankui, LUUKIOATKWI, TE€TePOLMKIWI, apuj, TeTepoapuwl U apuajiKui, TAe
YKa3aHHbIC AJKUJIbHBIN, AJIKEHUJIbHBIM, aJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, MeTePOLUKINIbHBIN,
APWIBHBIN, TeTEePOAPWJIbHBI M apWJIAJKWIBHBIA 3aMECTUTEIN HeOOs3aTeNIbHO 3aMeIleHbI
CIeNYIOIIHUMU: TAJIOTeH, aJIKWI, UUKJIoaNKui, rerepounkini, ORs; wmm N(R3),, roe kakabiid uz
R3; u R3; He3aBuCHMO ApyTr OT Apyra U B KaXKIOM Cilydae BbIOpaH M3 TPYIIIbI, COCTOSINEH U3
cnenyrommx: Bopopoa u Cj4 ankui, 6oee mpeanovYTUTENbHO, €CIU Kaxblil 13 R,4 HE3aBUCHMO
BbIOpaH W3 TPyMIbI, cocTosimed u3 cueayoomux: rajgoreH, OR;;, Ci¢ amKui, LUKIOATKUI,
rerepouukymi, apwi, rerepoapui, CFs;, CN, SRy, N(Riyp), OC(R11),0, OC(R;1)C(R;1)20,
COOR;;, CO(Ry1)2 u CON(Ryy)2, u rie kaxabiii u3 Ry HE3aBUCUMO APYT OT OPyra U B Ka)IOM
cliydae BBIOpAH W3 TPYIIbI, COCTOsIIEH u3 cieayrommx: Bomopoa u Ci4 ankui, eme Oosee
MPEINOYTUTENbHO, €CIM KakAbli u3 R,4 HE3aBHUCHMO BBIOPAH W3 TPYMIbI, COCTOSLICH WH3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINI, apHI, TE€TEPOAPUI,
CF;, CN, OCH,0 u OCH>CH,O; kaxxabiii U3 n4 SBJISETCS LEIbIM YUCIOM B Auana3oHe ot 0 1o
4, NpeanoOYTUTENBHO KaXKIbIA U3 N4 SBJISETCA LEJNbIM YUCIOM B [uana3zone ot 0 1o 2,

- Kaxnblil u3 R,3, HE3aBUCUMO Jpyr OT APyra U B KKIOM Cllydae BHIOpAH W3 TPYIIIIHL
cocrosmenn u3 caenyromux: Ciis ankun, Cygs ankenmn, C, s aJKUHWI, TUKIOAJTKUI,
reTepOLMKIIW, apwi, rerepoapun, apwiankmi, rajgoreH, CFs;, OR;;, SRy, N(Rj1),, COORyj,
CO(R11)2 1 CON(R11),, ¥ KaskIblii HEOOS3aTEIbHBIN AJKMIbHBIN, AJTKEHUJIbHBIN, aJTKUHUJIBHBIH,
LUUKJIOAJKUJIbHBIM, ApUJbHBIN, TE€TePOLUKIUIIbHBIN, TIe€TePOAPUIIbHBIN,  apUJIATIKWIbHBINA
3aMECTHTEIb JIOMOJIHUTEIbHO HEeOoOs3aTeIbHO 3aMelleH CIEAYIOIUMU. TaJlOTeH, aJIKWI,
muktoankui, apui, N(Rp1)2, CN uimu OR () u roe kaxabiil u3 Ry He3aBUCHMO IpyT OT Apyra | B

KQXJIOM clydyae BbIOpaH M3 TIpYMIbl, cocrosimed u3 crueayromux: Bomopon, Cie anxui,
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LUKJIOAJIKUJI, T€TEPOLIUKIINI, apuj, TeTepoapusl U apuiaiKuil, A€ YKa3aHHBIM alKUJIbHBII,
LUKJIOAJKUJIbHBIM, TEeTePOLUKINUIBHBIN, apPUIbHBIM, TeTepOapWIbHBIA W  ApWIAIKUIIbHBINA
3aMECTUTENN HeoOS3aTeNbHO 3aMeIleHbl CIEAYIOIIMMHU. TajJiOTeH, aJKWI, LHKJIOAJIKHUI,
rerepounkyii, OR3; uma N(Rsp),, rme xaxabiii u3 Rs; u R3, HesaBucumo apyr oT apyra U B
KaXXIOM CJIydae BbIOpaH M3 IPYIIIBI, COCTOsel u3 cnenyroumx: Bogopon u Ci4 amkun; Oonee
NPEATIOYTUTENIbHO, €CIM Kaxnablii u3 R,; He3aBUCUMO BBIOpAH M3 TPYIIBL, COCTOSINEH W3
cnenyrommx: Ci¢ amkwi, IUKIOANKII, TEeTEPOLMKIII, apui M TeTepoapwi, eme Ooiee
MPEANOUTUTENBHO, ecn R,3 o3Havaer Cj4 ankui, KaKObld U3 n3 SBISETCS LENbIM YHCJIOM B
nuana3oHe ot 0 mo 2.

I7Ie YKa3aHHBIA [UKJIOATKWI MPEACTABISIET COO0H MOHOLMKINYECKYIO, OUIIMKINIECKYIO
WIM TPULIUKINYECKYIO KOJBLEBYIO CHUCTEMY, COIEpKallyro 3-7 3J€MEHTOB KOJblla B OIHOM
KOJIbIIE, YKa3aHHBINA MeTePOLMKIIAI TIPEICTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WA TIOJIHOCTHIO HACBIIIEHHbI MOHOLMKJI, OMLMKI WM TPHULMKJ, comepxaumuii ot 3 mo 12
aToMOB yriepona W | umimm 2 rerepoaroma, He3aBUCUMO BbIOpaHHbIX M3 uucna O wm N;
YKa3aHHBIA apuil TpeAcTaBisieT coOOH (eHwn, HaTWI WM aHTPALCHWN, HeoOs3aTeNbHO
KapOOLMKINYECKN CKOHACHCUPOBAHHBIN C LUKJIOATKHIOM WM T€TEPOLUKIIIIOM, COAEPIKALIIM
5-7 »JeMEeHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl TPEIACTABISIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPY, COIEPKAINYI0 S5 MM 6 KOJBIEBBIX ATOMOB, WIH OHMLUKIMYECKYIO
apOMAaTHYECKYI0 Ipynmy, copepxamyr oT 8 no 10 aromos, copepxaumyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncia O umn N.

B onmHOoM BapuaHTe oOcymecTBiieHUs] Hactosero uszobperenust coemuHeHue (C) st
NPUMEHEHHUs B Ka4eCTBE MHIMOUTOpa KMHA3bl MK ero N-okcuz, (papmManeBTuiecKy nmpuemieMast
cob, (papMaleBTUYECKH TNPUEMIIEMBIHI COJBBAT WJIH CTEPEOU30MEp, MPENINOUYTHTENBHO
npeAcTaBisieT coOol coequHeHue, BriOpaHHoe u3 uncna coeaunenuii popmyn (Ila-a) - (IXa-a)

[coenunenus (C) knacca (1), mpuBeneHHble HIKE]:

Rl o Ratlnt
I R
(Ri)p1— N0 N » 4 l/\/J
1 N
NeX X R
(R (Ra)r x

2y dbopmyana (Ila-a)
R 0 (Raz)nz
Ridor—— Ral
A O NH (\/J
RN 7
N‘\E/\ ’\ R'
(Ra)g (Ra)r X

¢dopmymna (I1la-a)
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R'iso (Ra2)
0 a2/n2
(Ridpr—— P
NN (\/7
vl Ly | S
<:,\ X R's
(Ra)q {Ra)r X dopmyina (IVa-a)
R A (Ra2)
0 az2/n2
Rp— L . Py
2 = NH ]
ol U/)
e /\<R) -
(R) 3 X
2/q dopmyna (Va-a)
0 R, U_(Raz)nz
s
3[R
(Ra)r X

dopmyna (VIa-a)

RY4 | X
Rpr——
T
NQ\\/\
(RZ)q

dbopmyna (VIla-a)

dopmyna (VIla-a)

¢dopmyna (IXa-a)

rre Ry, Ro, Rs, Ry, R74, Rar, R, Ras, Ray, T, U, B, E, D, p, q, 1, X, nl, n2, n3, n4, m, n
o0amar0T TaKMMH JK€ 3HAYCHUsIMH, Kak omnpeneneHo Bbime it popmyn (Ila) - (IXa), u
NYHKTUPHAS CBsI3b O3HA4YaeT HEOOs3aTeIbHYIO IBOMHYIO CBSI3b, U TTIE:

- pl siBIsieTCs LenbIM YUCIIOM B quanasone ot 0 1o 3

- R’ BBIOpan u3 rpymmsl, cocrosimeit u3 cneayromux: (R’;-a) - (R’;-d):
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F 7
(Rb1)p1T_:Y:’,Z (Rb1)D1T;:,7Y
(R'4-a) (R4-b)
Y. o
(/% r Y
X(J(Rb”m x‘\\y ~(Rp1)p1
(R's-c) (R'4-d)

rue:

- kakapii m3 X, Y U Z HEe3aBUCUMO APYT OT APYyra M B KaXKAOM Cllyyae BbIOpaH W3
rpynmsbl, Bkrouaromeit C-R, O, N, S u NR7, rae R BoiOpaH U3 rpymnmbl, BKIOYAOLIEH BOIOPOX
win Ci¢ aNKWJI, KOTOPBI HEOOsA3aTENbHO 3aMEIIeH aTOMOM TajIoTeHa, apHJIbHON TPYyNIoN M
apWJIANKWIBHON rpymnmoi, rue R, BRIOpaH U3 rpymnibl, COCTOsIIEH U3 cienyromux: Bogopon, Cig
ankui, Cj¢ ankeHW!I, HUKIOAIKWI, reTepourkIni, apui, apuiankuil u CF3; mpeanodtutenbHO
Kaxapiid 3 X, Y U Z He3aBUCUMO JPYr OT Jpyra U B KXKIOM Cllydae KaKAbl BBIOpaH W3
rpynmsbl, Bkiroyaromeit C-R, O u NR+, roe R, BoiOpan u3 rpymmsl, BKIIIOYAKOIEH BOAOPO WIIH
C1.4 anxun u R o3navaer Bogopon unu Ci4 aNkum.

Kaxnpnii u3 Ry,;, HE3aBUCHMO M B KaXJIOM Cllydae BBIOpaH W3 TPYIIIbI, COCTOSIIIEH U3
cinenyrowmux: Bopopon, ranoreH, Cig amkun, nukjoankwi, rerepouukani, CN, CORyj,
CON(R11), m ORyj, roe ykasaHHBIH aJKWI, [UKJIOAJKIJI W TE€TEPOLUKINI He0oOs3aTeNIbHO
coziepKaT OJUH WM OOoJbliiee KOJIMYECTBO 3aMeCTUTeNel, BHIOPAHHBIX U3 TPYIIIBI, COCTOSLIEH
u3 cnenyromux: rerepounkia, OR;, NRy; u rae kaxxapiil u3 R He3aBUCHMO APYT OT Apyra U B
KQXIOM Cilydae BbIOpaH W3 TPYMIbL, COCTOALIEH M3 CIERyIIHX: Bomopon, rajoreH u Cig
aJNKWI, KaKObIA U3 pl ABIsSETCs LeabIM YUCIOM B quamnasone ot 0 1o 3.

I7ie YKa3aHHBIH LIUKJIOAIKWI TPEICTABISET COO0H MOHOLMKINYECKYIO, OUIIMKINYECKYIO
WU TPULIMKJIMYECKYIO KOJBLIEBYIO CHCTEMY, COAEpKalyr 3-7 3JE€MEHTOB KOJblLa B OJHOM
KOJIbLIE, YKa3aHHbBIN MeTePOLIMKIINAI TIPEACTABIsIET COOON HACBHIIEHHBINW, YACTUYHO HACHIIIEHHbIH
WIN TIOJIHOCTHIO HACBIIICHHbI MOHOLMKJI, OMLMKI WM TPHUIMKJ, comepxaumuid ot 3 o 12
aToMOB yrjepoma W | uiam 2 rerepoaroma, HE3aBUCUMO BbIOpaHHbIX u3 umcia O wmwmm N;
YKa3aHHBIA apwuil TpencTaBisier coOOH (eHwn, HaTWI WM aHTPALCHW, HeoOs3aTeNbHO
KapOOLMKIINYECKN CKOHACHCUPOBAHHBIN C LUKJIOAIKHIOM WM T€TEPOLUKIIIIOM, COAEPIKALIIM
5-7 »JeMEeHTOB KOJIbLIA, YKa3aHHBIM TeTepoapuyl MPEIACTaBiIsieT COOOH MOHOLMKIUYECKYIO
KOJIBLIEBYIO CTPYKTYpPY, COIEPKAINYI0 S5 WM 6 KOJBIEBBIX ATOMOB, WIH OHLIUKIHYECKYIO
apOMaTHYECKYI0 Ipynmy, copepxamyro oT 8 no 10 aromos, copepxamyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 uncia O umm N.

B npeamodtuTenbHOM BapuaHTE OCYINECTBIICHUS HACTOSIIETO U300PETeHHsI COENNHEHHE
(C) nns mpuMeHeHHus B KadecTBE MHIMOMTOpAa KMHA3bI MIH ero N-OKcua, (apMaleBTHUECKH
npuemsiemMasi coib, (hapMaleBTUUYECKH IPUEMIIEMBIN COJIbBAT HJIM CTEPEOU30MED, MPENCTABISAET
coboii coennnenue ¢popmyn (Ila-a) - (IXa-a) rue:

- kaxxapiit u3 Ry 1 Ry HE3aBHCHMO ApyT OT Apyra U B KaXKAOM CiIy4ae BbIOpaH U3 IPYIIIEL,
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cocroslled M3 cienyrowmux. Bomopoxd, ramoreH, Cie amkun, Cos ankeHun, Cos amKUHWI,
LUKJIOANKU, rerepouukiami, apui u rerepoapui, CF3, CN, NO,, ORy;, SRy;, N(Rj)2, CORyy,
C(O)ORz1, CON(R21)2, OC(O)Rz;, OCON(R21)2, NC(O)Rz;, NCON(Rz1)2, OC(R21):20 m
OC(R21)2C(R22),0, rae yka3aHHBIA aJKWI, AJKSHWI, AJKUHWI, LHUKIOAJIKWUI, TeTePOLIUKIINI,
apuiI ¥ reTepoapusl HeoOs3aTeNbHO COAEpPKAT OAMH HIIM OOJIblIee KOJUYECTBO 3aMECTHTENEH,
BBIOPAHHBIX W3 TPYIIbL, COCTOsel w3 crnenyromux. rainored, Cj¢ aaKuil, LHUKIOATKHII,
rerepounkini, CFs;, CORj;, N(Rz1), CN, CONR;;, C(O)ORy; wmmu ORyj, u Kaxabii
HEOOs3aTENbHbIA  AJKWIBHBIN  3aMECTUTENb  JOMOJHHUTENBHO  HEOOS3aTEIbHO  3aMelleH
cnenyrotumu: rerepouukimt, N(Ryp), wim ORyy; u rne kaxnabiii u3 Ry u Ry, HesaBucumo npyr
OT Jpyra U B KKIOM Clydae BBIOpAaH M3 TPYIIIbL, COCTOSAMEH M3 cienyromux: Bogopon, Cie
ankwi, Cpy ankenwn, Cp4 aJKUHWI, UUKJIOAJNKWJ, TeTEPOLMKINI, (DEeHHs, TreTepoapuil |
apUJaJKWI U TA€ YKa3aHHbIE AJKUJIbHBIN, JIKEHWJIbHbBIA, AJKUHWIbHBIN, LHUKJIOAJKUJIbHbIN,
reTePOLMKJIMIbHBIA, (EHUIBHBIH, TeTEePOAPWIbHBIA W aAPWJIAJKWIBHBIA  3aMECTHTEIH
HeoOs3aTeIbHO 3aMelIeHbl CIEAYIOMUME. raioreH, Cig alKuWi, [UKJIOANKHI, TeTePOIMKIIHIL,
denun, OR3; mmm N(Rsz),, roe xaxnabiii u3 Ry u R He3aBucHUMO npyr OT Apyra U B KaxkIOM
ciiy4ae BBIOpAaH W3 TPYIMIbI, COCTOSIIECH U3 Claenyrmux: Bogopon u Ci4 amKu, KaKIblid U3 (
SIBJISIETCSI LIEJILIM YKCJIOM B quamna3oHe ot 0 1o 2;

- Kakapld 3 R3 HE3aBUCHMO Apyr OT Apyra M B KaXIOM Cliydae BBIOpAaH W3 TPYIIIIHL
cocrosleld U3 cuenyroumx: Bopopon, ramored, Cigs amkun, C, s ankenun, Cp.is amKUHWI,
LHUKJIIOAJIKUJI, T€TCPOLUKIINIIL, CF3, CN, OR21, SR21, N(R21)2, NC(O)RZl, NCON(Rzl)z, CORZl,
C(O)ORyz;, CON(R21)2, OC(O)Rz;, OCON(Rz1)2, OC(R21):0 u  OC(R21)2C(R22)20, e
yKa3aHHbBIN aJIKWJI, AIKEHWI, aJIKWHUJ, LUKJIOAJIKUI U Te€TePOIMKIII HEOOsS3aTeIbHO CONEpKaT
OOWH WM OoJbliee KOJIUYECTBO 3aMECTHTENEH, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH U3
cnenyromux: ranoreH, Cj s ankun, CF3, N(Ryp),, CN umu ORyp; u roe xaxnasiii u3 Ro; 1 Ry
HE3aBUCHMO JIPYT OT JIPyra U B KAKIOM CiIydae BbIOPAH U3 IPYIIbI, COCTOSIIECH U3 CISTYIOIINX:
Bogopon, Ci.s amkun, C,is ankeHwn, C, s aNKWHWUI, LHUKJIOAJTKHI, TE€TEPOLIMKIIMII, AapwlI,
rerepoapwyi W apUiiaJKUI M TAe YKa3aHHble AaJKWIbHBIA, AaJKEHWIbHBIM, aJKWHUJIbHBIN,
LUKJIOAJKUJIbHBIM, TeTepPOLUKINUIBHBIN, apPUIbHBIM, TeTepOapWIbHbBIE W  ApUJIAIKUIIbHBIN
3aMEeCTHTEI HeOOsI3aTeIbHO 3aMENIeHbl  CISAYIOUUMHU: TaJlOTeH, AaJIKWJ, LHUKJIOAJIKHUII,
rerepounkyii, apwit, OR3; wimu N(Rs,),, roe kaxapiii u3 Rs; v Rs, HesaBucumo npyr ot apyra u
B KaXKJIOM Cliy4ae BBIOpAaH W3 TPYIIBI, COCTOSIIEW W3 cienyromux. Bomopon u Ci4 amkui,
KOKABIA M3 T SIBJSIETCA LEJbIM YUCIOM B auamna3oHe or 0 no 3; mpu yCJIOBUH, YTO, €CIHU
R3=NR;;, R7=H, 10 R3 u NR; BMecTe MOryT o0pa3oBaTh HACBHIMEHHBIA HJIM HEHACHIIIEHHBIH
LUKJIMYECKHH (PparMeHT;

- kaxabiii 13 Ry u R4 HE3aBHCHMO APyr OT APYra W B KaXXIOM Cllydae BBIOpaHbBI W3
IPYIIBI, COCTOSIIIENH U3 cienyroumx: Bonopoa, Ci¢ ankun u Cy¢ ankeHm, rae ykasaHHblil Cyg
anku U Cy ¢ aIKEHUIT HEOOS3aTEIbHO 3aMEIEHbl ATOMOM rajloreHa U X SIBJISIETCS LIEJIBIM YHCJIOM
B auamazone ot 0 go 7; mpu ycnosum, uto, ecnu Xx=0, T0 A u R; BMecTe moryt oOpa3oBarth
HACBHIIIEHHBIN MJIM HEHACHIIEHHBIN [IMKJINYECKUH (pparMeHT,

- T BbiOpan u3 rpymnmsl, Briatodaromeil CHy, N-R, O unu S, roe R BeiOpan u3 rpymnmel,



32

BKIrOUaromeit Bomopoxn, Cijp aTKWiI WIM LUKJIOATKWI, KOTOPbIE HEOOS3aTebHO 3aMEIleHbI
CIENYIOIIMMU. aTOM TajioreHa, apuWibHas TCPyINa WX  apWIAJKWIbHAA  TPYIIaA;
npeanourutensHo T BeIOpaH u3 rpymnmel, BKmouaroieln CH, wu O;

- kaxaeiid u3 U HE3aBUCUMO B KaXIOM Cilydae BbIOpaH M3 rpymnmbl, BKIrO4aromen C-
ranoreH, C-R, O unu N; u, rae R BoiOpan u3 rpymnbl, Bkroudarouiei sonopon, OR 1, N(Ry;)2, Ci.
10 QJIKUJI WM LUKJIOANKUJI, KOTOpbIe HEOOsA3aTeIbHO 3aMEeLIeHbI CIASIYIOIUMHI. aTOM rajloreHa,
apwibHas Tpynna Wik apuilajKuibHas CPYIa, e Kaxablid u3 R; He3aBUCUMO ApyT OT Apyra u
B KaXXIOM Cjiydae BbIOpAH W3 TPYIIbI, COCTOAILIEH M3 cienyroinux: Bogopon u Ci4 amkui,
npennoutuTesibHo U HE3aBUCHMO B KaXKIAOM Cjy4ae BbIOpaH W3 Tpymibl, BKIO4aromen C-
rajored, C-R wmu N; u npemmoururespbHo R o3zHauaer Bomoponm wim Cp4 ankui, Oojee
npeanouTuTeNibHo U HE3aBUCHUMO B KaXKAOM Cllydae BhIOpaH W3 rpymbl, BKIro4aromei C-R umu
N; u 6onee npennouturenbHo R 03Ha9aeT Bogopox;

- KaxbIi n3 D He3aBUCHUMO B KaXKJIOM Cliydae BbiOpaH u3 rpymmsl, BKiovaromein C, C-R

wi N, rae R BoiOpan u3 rpynmbl, Bkmouaromed Bomopon, Ci.s aJKWI WIM LHKIJIOAJIKHI,

5
MPeanouTUTENIbHO D He3aBHCHMO B KaXKJIOM Cliydae BeIOpaH w3 rpynmbl, Bkirovaromeit C, C-R
unu N, u npeanoututeabHO R 03Hawaer Bonopon;

- M SIBJSETCS LEJIbIM YUCJIOM, PaBHbIM | min 2;

- N SIBJISIETCA LEJIbIM YHCJIOM, paBHbIM O uiu 1;

- Kaxablid u3 R, HE3aBUCUMO Ipyr OT JIpyra U B KaXIOM Cy4ae BbIOpaH U3 TPYIIIIHL
cocroswend u3 cuenyromux: Boxopon, Cis ankun, C,ys ankeHun u Copys amKUHWI, TOE
ykazanablii Cis ankwi, Co s ankenun u  C, s aJIKUHII  HEOOS3aTENIbHO  3aMeLIeHbI
CIENYIOIIMMU: aTOM TajioreHa, apuibHas TPYIINa WU apujaiKujbHas TPyIna; Kaxkabii usz nl
SIBJISIETCS] LIEJIBIM YUCJIOM B nana3oHe ot 0 10 5; nmpeanouturenabHo R, 03HavaeT BOnOpOa UK
Ci.5 ankmu,

- KaXapld U3 Ry, HE3aBUCHMO JIpyr OT Jpyra U B KaKAOM Cllyyae BbIOpAH W3 TPYIIIHL,
cocrosimment u3 caenyromux: Cpis ankun, Cyis ankenwn, C, s aJKUHWJ, TUKIOAJTKWI,
reTepOLUKIIWI, apui, rerepoapun, apunaikui, rajgoreH, NO,, CFs;, CN, OR;;, SRy, N(Ryy),,
OC(R1)20, OC(R;1)2:C(R11)2,0, COORy;, CORy1)2, CON(Ry1)2, 1 SON(Ry1)2, ¥ Kaxabli
HEOOs3aTeIbHbIA AJNKWJIbHBIN, AJKEHWIbHbIN, AJIKUHWJIbHBIN, IUKJIOAJKUIbHBINA, apUJIbHBIN,
reTepPOLMKIMIBHBIN, TeTepPOAPHIIbHBIN 3aMECTUTENb JOMOJHUTEIHPHO HEeOOS3aTeNIbHO 3aMellleH
cnenyromumu: ranoreH, Ci g ankwmn, mukiaoaikwi, apui, N(Rjp),, CF;, CN, COOR;;, CO(Ry})s,
CON(R{1)2, SO;N(Ry1), mniu ORy; 1 e kaxxawiii u3 Rjj HE3aBUCHMO IPYT OT ApPyra U B KaKIOM
ciiyd4ae BBIOpaH W3 TPYIIIbI, COCTOSIIEN W3 chaenyromux: Bomopon, Cig alKuil, LUKJIOAKHII,
TeTePOLUKIIWI, apUJI, TeTEPOAPUI U aPUJIAJNKWI, TA€ YKa3aHHbIE AJKUJIbHBIM, AJKEHIJIbHBIN,
QJIKWHUJIBHBIN, LUKIOAJKWIbHBIA, TIe€TEPOLUKIWIBHBINA, apUJIbHBIM, T[ETEPOAPUIIbHBIA U
APUJIANKIIBHBIN 3aMECTHTEI HeOOs3aTeNIbHO 3aMelIeHbl CienyromuMu: ranoreH, Cig anku,
rukJoankui, rerepounkiint, ORs; um N(Rs)s, rae kaxabiii u3 R3; u R3p He3aBucuUMo npyr ot
Apyra U B KaKIOM Cliydae BBIOpaH M3 TPYIIIBL, COCTOALIeH m3 cienyromux: Bomopox u Cig
ankwi, OoJiee MPEONOYTUTENIbHO, €Clu Kaxabli u3 R, He3aBHCHMO BBIOpaH W3 TPYIIIIBI,

cocroswen u3 cienyrowmux: raigored, OR;pj, Ci¢ ankui, MUKIOANKWI, TETEPOLUKIUI, apuil,
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rerepoapul, CF3, CN, SR11, N(Ru)z, OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u
CON(R11),, u rae xaxnblii u3 Rjj He3aBUCHMO APYT OT ApPyra U B KaXKJIOM CiIy4ae BbIOpaH W3
IPYIIBI, COCTOSIIEN U3 Cleayromux: Boaopon, Ci4 alKl, HUKJIOAJIKUAI U TeTEPOLUKIN, elle
OoJiee MPennoOYTHTENBHO, €CNU KXl u3 Ry HesaBuCHMMO BbIOpaH M3 IPYIIBI, COCTOSINEH U3
cnenyrowmux: rajgoreH, OC; 4 ankui, Ci4 anKui, HUKJIOATKUT, TETEPOLUKIINI, apuil, TeTepOapul,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C/4 anxui), CO(rerepouukimni), CO(C;4 ankun),
CONH(C;4 anxmn) u CONH(uuknoankwi), Kaxablii U3 N2 SBISETCS LEJIbIM YHCIOM B
nuamna3zoHe oT 0 10 4; mMpeAnoYTUTENbHO Kb U3 N2 ABJSIETCSA LENbIM YUCJIOM B JUAra30He
ot 0 o 2;

- KaXIplii 13 B He3aBUCHMO APYr OT ApPyra U B Ka)JAOM Cliydae BbIOpaH W3 TPYIIIIHL,
Brmovaromieit C-R, O, N, S u NR~, rne R BbiOpan u3 rpynmsl, BKIrOYaromen sogopon uimu Ci g
aJKWI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJioreHa, apYJIbHON TPYMIoH WiH
apUJIANKWIBHON rpymmoi, rae R, BRIOpaH U3 rpymibl, COCTOsIIEH U3 cienyromux: Bogopon, Cig
ankun, Cie aTKeHWI, UUKJIOATIKWI, TeTepouukini, apwi, apunaikui u CFs; mpenmoyrurensHo
KOKAbIH U3 B HE3aBUCHMO NIpyr OT JIpyra W B KaKIOM Cy4ae KaKIOblii BHIOpAH W3 TPYIIIBI,
Bmovaromei C-R, O u NR», roe Ry BoiOpan w3 rpymmbl, Bkirouaromeil Bogopon win Cjg
ankun ¥ R o3nauaet Bonopon wiu Ci4 aaKuL.

- kaxnplii u3 E He3aBUCHMO Ipyr OT Ipyra M B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL
Brmovaromeit C-R, O, N, S u NR+, rne R BoiOpan u3 rpymnmsl, BkIro4aromen sogopon uimu Cijg
AJIKWJI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapYUIbHON TPYMIOH WM
apWJIANKWIBHON rpymmoi, rae R, BeIOpaH U3 rpymnimsl, cocTosimei u3 cienyromux: Bogopon, Cig
ankun, Cje aTKeHWN, HUKJIOAJIKWI, TeTepOLUKIN, apwi, apunainkui u CFs3; mpennoyTurenbHo
Kaxabii u3 E He3aBUCHMO JIpYT OT Apyra U B KaXKIOM Cllydae BbIOpaH M3 IPYMIIbI, BKIFOYAIOIIEH
C-R, O u NR», rne R, BbiOpan u3 rpynmsl, Bkiovaromeil Bomopox win Ci4 ankun u R
o3HauvaeT Bonopoxa uinu Cj_4 anku.

- Kaxabiil U3 Ry, HE3aBUCUMO JpPYr OT APyra U B KaKIOM Cliydae BbIOpAH W3 TPYIIIHL
cocrosimment w3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aJKUHW, TUKIOAJTKUII,
reTepOLUKIIW, apuj, rerepoapun, apunaikui, rajoreH, NO,, CF;, CN, OR;;, SRy, N(Ryy),,
OC(R11)20, OC(R;1)2C(R11)20, COORyy, CO(Ry1), u CON(Ry1)2, v Kaxablii HEOOsI3aTeNIbHBIHI
AJKWIbHBIN, aJIKEHUJIbHBIN, aJKUHWIbHBIN, [UKJIOAJTKWIbHBIN, apUIIbHbBINA, MeTePOLUKINIbHBIN,
reTepOaAPWIbHBIN, APUJIANIKWIIBHBIA 3aMECTHTENb JOMOJHUTEIBHO He0Os3aTeNIbHO 3aMelleH
CIEYIOIIUMU. TaJIOTeH, ajakui, mukioanku, apuii, N(Ry;),, CN wi OR;; u raoe kaxnbiil u3 Ry
HE3aBHCHMO JIPYT OT Ipyra U B KAXKAOM CIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CIEAYIOIINX
Bogopon, Ci¢ ankui, LUHUKIOAJTKWI, TE€TePOLMKIWI, apuj, TeTepoapwl WU apUJIaKWiI, TAe
YKa3aHHbIC AJKUJIbHbBIN, AJKEHWJIbHBIN, aJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, MeTepOLUKINIbHBIN,
APWJIbHBIM, TETEePOAPWJIbHBI M apWJIAJKWIBHBIA 3aMECTHTEIN HeOOs3aTeIbHO 3aMeIleHbI
CIIENYIOIIUMH. TAJIOTEH, aJIKHJI, UUKJIOANKII, rerepounkimi, ORs; wmm N(R3z)2, roe kakasid u3
R3; 1 R3> He3aBUCHMO Apyr OT Apyra U B KaXIOM Clydae BBIOpaH M3 TPYIIIBL, COCTOALIEH U3
cnenyromux: Bogpopoa u Ci4 ankui, 6ojiee mpeanoYTUTENbHO, el Kaxabii u3 R,4 He3aBucuMo

BbIOpaH W3 TIpymmbl, cocrosmed u3 caenyromux: rajoreH, OR;j, Ci amkui, LUKIOATKUI,
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FETCPOLUKIIWII, apuJl, reT€PpOapull, CFis, CN, SRy, N(Ru)z, OC(R11)20, OC(R11)2C(R11)20,
COOR;;, CORy1)2 u CON(Ry1)2, 1 re xkaxabiii u3 Rj; He3aBUCUMO APYT OT Apyra U B KaXKIOM
ciiydae BBIOpaH W3 TPYIIBL, COCTOsALIeH u3 cienyromux: Bomopox u Ciy4 ankwmi, eme Oosee
MPEINOYTUTENIbHO, €CIH KaKAbli u3 R,y He3aBHCUMO BBIOpaH W3 TPYMIbI, COCTOSLIEH H3
cnenyrowmux: rajgoreH, OC; 4 ankui, Ci4 anKui, HUKJIOATKUT, TETEPOLUKIINI, apuil, TeTepOapul,
CF3, CN, OCH;0 u OCH,CH,O; xaxxnplii u3 n4 sBJISIETCS 1IE€JIbIM YHUCIIOM B nuamna3oHe oT 0 1o
4; IpeAnOYTUTEIbHO KAKABINA U3 N4 ABISAETCS LEIbIM YUCJIOM B uanasone ot 0 1o 2;

- Kaxablii U3 Ry3, HE3aBUCUMO Jpyr OT APyra U B KaKIOM Cliydae BbIOpAH W3 TPYIIIIHL
cocrosimment mn3 caenyromux: Cjpis ankun, Cyis ankerwn, C, s aJKUHW, TUKIOAJTKUII,
reTepOLUKIWI, apwi, rerepoapun, apwiankwn, rajgoreH, CFs;, OR;;, SRy, N(R;1),, COORyj,
CO(R11)2 1 CON(R1}),, ¥ KakIblid HEOOS3aTeIbHBIN AKWIIbHBIN, aJIKEHUJIbHBIN, aJTKUHUJIbHBIN,
LUKJIOAJKUJIbHBIM, AapUIBHBIN, TeTePOLUKINUIbHBIN, TIe€TePOAPUIIBHBIN,  apWJIAJKUIbHBIN
3aMECTHTEJIb JIOMOJIHUTENIbHO HeOoOs3aTeIbHO 3aMelleH CIEAYIOIUMU. TaJIOTeH, aJIKWI,
rukgioankui, apui, N(Rjq),, CN wiu ORy; u e kakaeiii u3 Ry He3aBUCHMO ApPYyT OT ApPyra U B
KOKIOM Cllydae BBIOPaH W3 TPYMIBL, COCTOsIer u3 cienyromux:. Bomopon, Cie ankmi,
LUKJIOAJKUJI, TETEPOLMKIWI, apWJ, TETepoapwy U apUajKWJ, TA€ YKa3aHHBIM aJKUJIbHBIN,
LUKJIOAJKUJIbHBIN, TEeTePOLUKINIBHBIN, AapPUIbHBIM, TeTepOapWIbHBIA W  ApWIAIKUIIbHBIN
3aMECTHTEIN HEOOs3aTeIbHO 3aMEIIeHbl  CISAYIOUUMU. TaJlOTeH, aJIKWJ, [HKJIOAJKHUII,
rerepounkyii, OR3; umn N(Rsp),, rme xaxabiii u3 Rs; u R, He3aBucuMo Apyr OT npyra U B
KOKIOM ClIy4ae BbIOpaH M3 TPYIIIbI, COCTOsIIIEH U3 chenyromux: sogopon u Cj 4 ankwr, Oosee
MPEINOYTUTENIbHO, €CIH KaKAbId M3 R,3 HE3aBHCHMMO BBIOpAaH W3 TPYMIBI, COCTOSLICH H3
cnenyromux: Cjig anKwi, LHUKJIOAJKWI, TeTePOLMKIWI, apujl U rerepoapui, emie Oojee
MPEeANOYTUTENBHO, eciu R,3 o3Havaer Ci4 ankuil, KaXaplil U3 n3 sABIAETCS LEJbIM YUCIOM B
nauanasose ot 0 1o 2.

- MyHKTUPHAS CBSI3b O3HA4YAET HEOOsI3aTeIbHYIO ABOHHYIO CBSI3b

- R’} BBIOpaH u3 rpymmsl, coctosuiei u3 cneayroumx: (R’-a) - (R’-d):

F 7%
R - L = .
( b1)p1 X:_Y, (Rb1)p1 Xl‘..:;_’/Y
(R'y-a) (R'y-b)

N i ¢
r\j (Rp1)pi )Q (Rp1)p

(R'1-<) (Ry-d)

rae:

- kakabii w3 X, Y U Z HE3aBUCUMO APYT OT APyra M B KaKAOM Cllydae BBIOpaH W3
rpynmsl, Bkroudaromeit C-R, O, N, S u NR7, rae R BriOpaH U3 rpymnbl, BKIIOYAOLIEH BOAOPOA
i Ci¢ aNKui, KOTOPBIH HEOOsA3aTeNbHO 3aMeIeH aTOMOM TajioreHa, apUJIbHOM TPYNIION Ui
apWJIANKIIBHON rpymmoi, rae R, BeIOpaH U3 rpymnibl, cocTosimei u3 cienyromux: Bogopon, Cig

ankui, Cie aTKeHWN, LUKJIOAJIKWI, TeTepOLUKINI, apwi, apunainkui u CF3; mpennoyTurensHo
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Kaxapii u3 X, Y U Z HEe3aBHUCHUMO JPYr OT JpPyra M B KKIOM Cilydae KaXIbli BBIOpaH U3
rpymnmsl, Bkiroyaromeit C-R, O u NR7, roe R, BbiOpan u3 rpymmsl, BKIIIOYAKONEH BOAOPO UIH
C1.4 anxun u R o3navaer Bogopon unu Cj4 ankum.

- Kaxnbiii u3 Ry, HE3aBHCUMO U B Ka)XKOM CJlydae BBIOpAaH M3 TPYIIIbI, COCTOSIIEH U3
cnenyomux: Bogopox, ranoreH, Cie ankun, uuknoankun, rerepouukiawi, CN, CORyj,
CON(R;1), u ORyj, roe ykasaHHBIH alKWiI, LUKJIOAJKWI W TETEPOLMKINIT HeoOs3aTebHO
cozepaT OauH WK OoJbliee KOJMYECTBO 3aMeCTUTENeH, BHIOPAHHBIX W3 TPYIIbI, COCTOSIIEH
u3 cnenyrommx: rerepounkii, OR;y, NRy; v roe xaxapiil u3 R He3aBUCHMO APYT OT Apyra U B
KQXJIOM Cilydae BbIOpaH W3 TPYIIIBL, COCTOSIIIEH M3 CIeAyHLHX: Bomopox, rajmoreH U Cig
AJIKWIT, KQXXIbIN U3 pl sSBJIETCS LEabIM YMCIIOM B Auana3oHe ot 0 1o 3;

I7I€ YKAQ3aHHBIA LUKJIOAJKUJ MPEACTABISET COO0H MOHOLMKINYECKYIO, OUIMKINIECKYEO
WU TPULUKJINYECKYIO KOJBLIEBYIO CHCTEMY, COAEpKallyr 3-7 3JE€MEHTOB KOJblLa B OJHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI IPECTABIIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WA TIOJIHOCTBIO HACBHIIICHHbIH MOHOLMKJI, OMLMKJ WM TPHUIMKJ, comepamuii ot 3 mo 12
aToMOB yriepoma W | uiam 2 rerepoaroma, He3aBUCUMO BblIOpaHHBIX u3 umcia O wmiu N;
YKa3aHHBIA apuil TpeAcTaBisieT coOol (eHwn, HaQTWI WM aHTPALCHW), HeoOs3aTeNbHO
KapOOLMKINYECKN CKOHACHCHPOBAHHBIN C [IUKJIOATKHUIIOM WM TE€TePOLHKINIOM, COAEP KauM
5-7 »3JeMEHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl MPEIACTAaBIISIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYDPY, COIEPKAINYI0 S5 MM 6 KOJBIEBBIX aTOMOB, WM OHMLUKIMYECKYIO
apOMaTHYECKYI0 Ipynmy, copepxamyr oT 8 1o 10 aromos, copepxauyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncna O umn N.

B onmHOoM BapuaHTe OCyIIecTBIeHUs] Hactosuero uszobperenus: coemuHenue (C) s
NPUMEHEHHUs B Ka4eCTBE MHrHOUTOpa KMHA3bI M ero N-okcua, (papMaieBTHIecKu mpuemiemMast
conb, (hapMaleBTHYECKH IPHEMJIEMBIH COJNbBAT WM CTEPEOU3OMep, MPEANOYTUTEIBHO
npeacTasisier coboil coemuHeHue, BbIOpaHHOe W3 uucna coenuHeHurn Gopmyn (IIb) - (IXb)

[coenunenue (C) knacca (II), mpuBeneHHBIX HIDKE]:

R )n1
(R1) R al
1p / ®) O 4 /\/
N | NH L J
= (Ra), Ry| T
(Ra)q )

R | o N o r] (e
AL 5
N\ s ! 7
(Ry) ‘

dopmyna (I1Ib)

2 (R3)r
q
* dopmya (I1Ib)



36

dopmyna (IVb)
dopmyna (Vb)
(R1)p ’VR -‘ (Raz)nZ
O = 0 4
Ny Ry { I_J =z
(R2)q 3/r R4 )
dopmyna (VIb)
(R4} N
Ve U o1 Xy O
N @—“—NH e
Nx /(R ) “FRazhns
(Ra)q 2 N
dbopmyna (VIIb)
(Radp [ W
o— X O Ra| E
“T 0 L g B
Ny | | Y pY
(Rz}q (Ra}e R'4 n (Raa)na
M dbopmyna (VIIIb)
(Rq}
P . | O
N
(Rz2)q

dopmyna (IXb)

rae Ry, Ra, R3, Ry, R4, Rai, R, Ras, Ras, T, U, B, E, D, p, q, 1, X, nl, n2, n3, n4, m, n
o0Namar0T TaKMMH JK€ 3HAYeHUsIMH, Kak ompeneneHo Bbime it gopmyn (Ila) - (IXa), u
NYHKTUPHAS CBsI3b O3HA4YaET HEOOS3aTEIbHYIO IBOMHYIO CBS3b.

B onmHOM BapuaHTe OCyIIeCTBIIEHUs] HacTosmero uszobperenusi coemuHenune (C) s
NPUMEHEHHUs B Ka4eCTBE MHIMOUTOpa KMHA3bl K ero N-okcuz, (papManeBTHIecKy mpuemieMast
colb, (papMalleBTUYECKH TNPUEMIIEMBIH COJNBBAT WJIM CTEPEOU3OMEp, MPENNOUYTHTENBHO

npencTaBisier coOoil coeamHeHMe, BbIOpaHHOe m3 umcia coenunenuit gopmyn (Ilc) - (IXc)
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[coenunenue (C) xnacca (1), mpuBeneHHbIX HIDKE]:

O Ratln1
{(Radp R4 /
O
= NH /\J
N N
™ R' T
(RZ)q (RS)r 4 .
dopmyaa (Ilc)
o (Raz)n2
(R Ry S
ARAR: 'C//J
N ' U
S ey, [
(Relq * ¢dopmya (I1lc)
(R1)p
dopmyna (IVc)
(R1)p 0
Na |
(R
2Ny dopmyna (Vc)
Ra n
(Ridp 0 7 Ry ek
“ | NH P
Na R2) R, U
3
(Relg * dopmyna (VIc)
dopmyna (VIc)

ok e
' n (Ra4)n4
x

dopmyna (VIIIc)
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il

0 oo
(Ri)p DisB
O
= NH l(Ranm

N | =D
= (Rs)
3

(Rakq X dopmyna (IXc)

rre Ry, Ro, R3, Ry, R74, Ryp, R, Ris, Ry, T, U, B, E, D, p, q, 1, X, nl, n2, n3, n4, m, n
00Jlamat0T TaKMMM JK€ 3HAYeHUsIMH, Kak omnpezneneHo Bbime st Gopmyn (Ila) - (IXa), u
NYHKTUPHAS CBsI3b O3HAYAeT HEOOS3aTeIbHYIO IBOMHYIO CBSI3b.

[Ipennouturenbuble coenuHenus kinacca (I) BbIOpaHBI U3 YMCIa COEOUHEHUN (HOPMYIT

(ITa-1) - (IXa-1), mpuBeIEeHHBIX HUXKE:

0 R4 Ra1)n1
(Ri)p ./%
Na T
R3

dopmymna (Ila-1)

o R4 (Raz)nz
(Ra)p o
N H v
Rs
¢dopmyna (Illa-1)
o R (Raz)n2
4
(R1)p 0
Na H
Ra
bopmya (IVa-1)
R
0 R4 ( a2)n2
(Ridp 0 U
& N %
Na H
Rj dopmyna (Va-1)
o R (Razhnz
4
(Ridp o \ |
~ | N U/
N H
Rs

dopmyna (VIa-1)
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(R1dp
dopmyna (VIla-1)
(Ri)p
dbopmyna (VIla-1)
(Ri)p

dopmyna (IXa-1)

rne Ry, Ra, Ra, Ras, Rua, T, U, B, E, D, p, nl, n2, n3, n4, m, n obnagar0T TAKUMH K€
3HaYEHHUsIMH, Kak ompeneneHo Bbime aus ¢opmyna (Ila) - (IXa), m myHKTHpPHAS CBsI3b O3HAYAET
HeoOs13aTENbHYIO IBOMHYIO CBSI3b, U I1€

- Kaxnpli 3 R4 HE3aBHCHMO NIpyr OT Ipyra M B Ka)KOAOM Cllydae BBIOpAH W3 TPYIIIb,
BKJrovaroeit Bonopon, CF3, Ci4 ankuin wiy MUKJIOATKWIL, TPEANOYTUTENIEHO BOOPO, METHI,
ST, TPONWJL, OyTUII, TpeT-OyTHIT UK U300y THIT,

- KaKablil 13 R3 HE3aBHUCUMO APYr OT Apyra U B KaXAOM Cllydae BBIOpaH M3 TPYIIIbL
cocrosiei u3 cienyrmux: sogopon, ranorex, CFs, Ci4 anxwmn, muknoankui, ORo, 1 N(Ray)2, u
rae kaxabiii u3 Ry He3aBHCHMO ApYr OT Apyra U B KaXKAOM ciydae o3HadaeT Bomopon, Ci4
AJIKWJI, TAKOW KaK METHJI, STHJI, MPOIHJI, M30Mponi, Oytuwi, Tper-Oytmi, u3o0ytun win Cse
LUKJIOAJKUAJ, TaKOW KaK LMKJIOMPOIWI, LHMKJIOOYTHI, LMKJIOMEHTHJ, LUKJIOTeKCHI, Ooee
NPEATNoYTUTENbHO R3 He3aBUCHMO BBIOpaH M3 TPYMIIbI, CoCTOsIIEl 13 chnenyromux: sogopon, Cl,
Br, F, OMe, N(R21)2, u Ci4 ankwi, TakoW Kak METHJI, STHJI, POIUJI, U30NPOIWI, OYTHII, TPeT-
OyTru1, M300yTHII U TAe Kaxablil u3 Ry HE3aBUCHMO IpyT OT Apyra U B K&KAOM ClIydae O3HA4aeT
Bomopon, Ci4 amkui, TakOM Kak METHJ, STWI, NPONHJI, H3OMPONHJI, OyTWI, TpeT-OyTHi,
n300ytun min C3¢ LUKJIOQNKHJ, TAaKOH Kak LMKJIOMPOMNIJI, HKJIOOYTHJ, LHKIOMEHTHI,
LIUKJIOT€KCHIL.

B npeamodtuTeNnbHOM BapHaHTE OCYINECTBIICHUS HACTOSIIErO U300PETEHHsI COENNHEHHE
(C) nns mpuMeHeHHUs B KadeCTBE WHIMOMTOpAa KMHA3bI MIM ero N-OKCua, (apMaleBTHUECKH
npuemsieMasi coiib, (papMaleBTUUECKU PUEMIIEMBIH COJIbBAT HJIM CTEPEOU30MED, MPENCTABISAET
coboit coennrenue ¢popmyn (Ila-1) - (IXa-1) rae:

- KaXnplid 13 R; He3aBHCHMO NIpyr OT Ipyra ¥ B KaKAOM Cliydae BBIOpaH W3 TPYIIIb,
cocroslled u3 craenyrowmux: Bomopox, raimoreH, Cjig ankun, C,s ankeHun, Cps aJKUHWI,

LUKJIOANKUJ, rerepouukiami, apui u rerepoapuii, CF3, CN, NO,, ORy;, SRy;, N(Rj1)2, CORyy,
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C(O)ORz1, CON(Ra21)2, OC(O)Rz;, OCON(Ra21)2, NC(O)Ra;, NCON(R21)2, OC(R21):0 wu
OC(R21)2C(R22),0, rae yka3aHHBIA alKWI, AJKSHWI, AJKUHWI, LHUKIOAJIKWUI, TeTEPOLIUKIINI,
apuil U TeTepoapusl HeoOs3aTeNIbHO CONEpKaT OAMH WJIM OOJIbIllee KOJIMYECTBO 3aMECTHUTENEH,
BBIOpaHHBIX W3 TPYNNbL COCTOsALIEH u3 chenyromux: ramoreH, Cjg amkul, LUKJIOAJIKHIL,
rerepounkyni, CFi;, CORj;, N(Rz1), CN, CONR;;, C(O)ORy; mmm ORyj, u kaxabii
HeOOs3aTeIbHbIM  AKWJIbHBIM  3aMECTHTEb  JOIMOJHUTEIbHO  HEOOs3aTeNIbHO  3aMelleH
cnenyrommu: rerepouukii, N(Ryp), wiu ORyy; u rae kaxnpiii u3 Ry u Ry, He3aBucHMO aApyr
OT Jpyra U B KKIOM Cllydae BbIOpaH M3 TPYIIIbL, COCTOSAMIEH M3 cienyromux: Bogopon, Cie
ankwit, C,y ankenwn, Cpy4 aJKUHWI, UUKJIOAJIKWJ, TETEPOLMKINI, (DEeHHs, reTepoapui |
apuaJKWI U TA€ YKa3aHHbIE AJKWIbHBIN, AJKEHWJIbHBIM, AJKUHWJIbHBIN, LHUKJIOAJTKUIbHBIMN,
reTEePOLMKIIMIbHBIA, (EHUJIBHBIN, Te€TEePOAPWIbHBIA W  aAPWIAJKWIBHBIA  3aMECTHTEIH
HEeoOs3aTeIbHO 3aMENIeHbl CIEAYIOMUME: ranoreH, Cig alKui, [UKJIOANKHUI, TeTePOIMKIIIIL,
denun, OR3; mmm N(Rsy),, roe kaxnabiii u3 Ry u Rsp; He3aBuUCHMO 1pyr OT Apyra U B KaxkIOM
cliy4ae BBIOpAaH W3 TPYIMIbI, COCTOSIIIEH U3 Claenyrmux: Bogopon u Ci4 amKuil, KaKIblid U3 P
SIBJISIETCSI TIEJIBIM YHCIIOM B TranaszoHe ot 0 1o 4;

- Kakapld m3 R4 HE3aBUCHMO Apyr OT Apyra M B KaXKIOM Cliydae BBIOpAaH W3 TPYIIIIHL
BKrOHaroieit Bopopona, CFs, Ci4 ankun uin UUKJIOATKIIIL, MPEATIOYTUTENBHO BOJOPOA, METHUII,
ST, TPONTIJL, OyTHII, TPeT-OyTHIT TN U300y THIT,

- Kakapld 3 R3 HE3aBUCHMO ApPYyr OT Apyra W B KaXIOM Cliydae BBIOpAH W3 TPYIIIIBI
cocTosilel u3 cienyrmux: sogopon, ranorex, CFs, Ci4 anxwn, muknoankuwit, OR,, 1 N(Ry)s, u
rae Kaxnapii u3 Rp; HE3aBUCHMO JpYyr OT Jpyra M B KaxaoM ciay4dae o3HadaeT Bomopon, Ci4
AJNIKWJI, TAKOW KakK METHJI, 3THJI, MPOIHJI, U30Iponm, Oytwi, Tper-Oytmn, u3o0ytun uim Cse
LUKJIOANKUAJ, TaKOW KaK LMKJIOMPOIWI, LHMKJIOOYTHI, LMKJIOMEHTH, LUKJIOTeKCHI, Ooee
NPEANoYTUTENbHO R3 HE3aBUCHMO BBIOpAH M3 TPYIIIbI, COCTosIel 13 chnenyromux: sogopon, Cl,
Br, F, OMe, N(Rj;)», u Cj4 ankuj, TakoW Kak METHJI, STHJI, PO, M30NPOMII, OyTHII, TPEeT-
OyTui1, u300yTHIT U Tie KaKAbiid U3 Ry HE3aBUCHMO IPYT OT APyra U B KXKIOM Cjlydae O3Ha4yaeT
Bomopon, Cj4 aikui, TakOM Kak METHJ, STWI, HPOMHJ, H3OMPONHI, OyTWI, Tper-OyTH,
w300yt win Cs¢ UUKIOATKUJ, TAKOW KaK LMKJIOMPONWI, LUKJIOOYTHI, LUKIOMEHTHI,
LIUKJIOT€KCHJI.

- T BbiOpan u3 rpymmel, Bkirovaromeit CHy, N-R, O umn S, roe R BeiOpan u3 rpymnmsl,
BKIIOUarome Bomopon, Cijp amKWiI WIM LUKJIOATKHI, KOTOPbIE HEOOS3aTebHO 3aMeIleHbI
CIeNYIOIIMMU. aTOM TajJioreéHa, apWibHAs TCPyINa WA  apWIAJKWIbHAS  TPYIIA;
npeanoututensHo T BeIOpaH u3 rpymmel, BKIoydaromein CH, nmn O;

- kaxaeiid u3 U HE3aBUCUMO B KaXKIOM Ciiydae BbIOpaH W3 rpymimbl, BKIro4aromen C-
ranoreH, C-R, O umu N; u, roe R BeiOpan u3 rpynmsl, Bkouaromeii Bogopona, OR 1, N(Ry1),, Ci.
10 QKW WIA LUKIJIOATKHII, KOTOPbIE HEOOS3aTENbHO 3aMEIIEHBI CISIYIOLIIMH. aTOM TaJioreHa,
apwibHas TPyNa WIK apUajKUIbHas TPYIINa, e Kaxabld u3 R) He3aBUCUMO ApPYT OT Apyra u
B K&)XJIOM CJiy4ae BbIOpAH W3 TIPYMIbI, COCTOAIEH w3 cienyrommx: Bogopon u Cj4 amkur,
npennoututesibHo U HE3aBUCHMO B KaXKAOM Cjydae BbIOpaH W3 rpymmbl, Bkmodaromed C-

raioreH, C-R wmmu N; u mpenmourutensHo R o3Hauaer Bomopon wmu Ci4 anmkui, Oonee
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npeanoutuTenbHO U HE3aBUCHMO B KQXKJIOM cllydae BbIOpaH U3 rpynmsl, BKIoydaromei C-R mmun
N; u 6onee npennouturensHo R 03HavaeT Bogopox;
- KaXabli u3 D He3aBHCHMO B KaXXAOM clly4yae BblOpaH U3 rpynmsl, Bkmouaromei C, C-R

wii N, rae R BbiOpan u3 rpynmbl, Bkmouaromed Bomopon, Ci.s ajKWl WIM LHUKIOATKHI,

5
npeanouTuTesibHo D He3aBHCHMO B KaXJIOM ciiydae BeIOpaH u3 rpynmbl, Bkiaroyaromeit C, C-R
unu N, u npeanouturenabHo R o3HavaeT Bonopox;

- M SIBJIAETCS LeJIbIM YHUCJIOM, PaBHbIM | mnu 2;

- N SIBJISIETCS LEJIbIM YUCIIOM, paBHbIM O uiu 1;

- Kaxabli U3 R, HE3aBUCHUMO Jpyr OT Ipyra U B KaXIOM Cjy4ae BbIOpaH W3 TPYIIIIHL,
cocrosimed u3 cnenyromux: Bomopon, Cis amkun, C,is ankennmn u Copis amKUHWIL TIe
ykazanabli Cys ankwi, Co s ankennmn u  Coys anKuHWI HEOOS3aTENIBHO 3aMelIeHbI
CIENYIOIIMMHU. aTOM TrajioreHa, apujibHasl TPYINa WU apUIaiKujbHAs TPYINa; Kakabii u3 nl
SIBJIAETCS LIEJIBIM YUCJIOM B Auana3zoHe ot 0 1o 5; mpeanourutenbHo R, 03Havaer Bogopon wimn
Ci.5 ankm,

- Kaxnbiii u3 R, HE3aBUCUMO Jpyr OT APyra U B KKIOM Cliydae BBIOpAH W3 TPYIIIIHL
cocrosmenn u3 caenyromux: Cjiis ankun, Cygs ankermwn, C, s aJKUHW, TUKIOAJTKUI,
TeTePOLMKIINI, apuj, rerepoapui, apunaikui, rajgoreH, NO,, CFs;, CN, OR;;, SRy, N(Ry1),,
OC(R11)20, OC(R11)2C(R11),0, COOR;;, CORy1)2, CON(Ryp)2, m SO:N(Ry)2 u Kaxkablid
HEOOs3aTeIbHbIA  AJIKWJIbHBIN, AJKEHWJIbHBIN, AJKUHWIBHBIN, IUKJIOAJKUIbHBINA, apUJIbHBIN,
reTePOLMKIIMIBHBIN, TeTepPOAPIIIbHBIN 3aMECTUTENb AOMOJHUTEIHPHO HEOOS3aTeNIbHO 3aMelleH
cnenytomumu: ranoreH, Cig ankwmi, mukinoankwi, api, N(Rjp),, CF;, CN, COOR;;, CO(Ry})s,
CON(R{1)2, SON(R ), unu ORy; 1 rae kaxawiii u3 Rjj HE3aBUCUMO JPYT OT ApPyra U B KaXXI0M
ciydae BbIOpaH M3 TPYIIIBL, COCTOsIEN u3 chenyromux: Bogopord, Cie aaKui, LUKIOATKHI,
TeTePOLMKIINIL, apuJjl, TeTepoapui U apUalKWi, TAe YKa3aHHbIe AJKWUJIbHBIN, aJKEHUJIbHbIM,
AJIKUHWIbHBIM, LMKJIOAJKWIBHBIM, TEeTepOLMKINUIbHBIN, apPWIbHBIA, TIeTePOApUIIbHBIA U
ApUJIANIKWJIbHBIN 3aMEeCTUTEIM HeoOs3aTebHO 3aMelleHbl clienyromuMu: ranoreH, Ciq anku,
ukJoankui, rerepounkiint, OR3y umu N(Rs,),, rae kaxabiii u3 Rs; v R3; He3aBUCHUMO IpyT OT
Apyra U B KaKIOM cCliydae BbIOpaH M3 TPYIIIbL, COCTOsALIEH u3 cienyromumx: Bomopon u Ciy
ankwi, OoJiee MPENNOYTUTENIbHO, €ClU Kaxabli u3 R, He3aBHUCMMO BBIOpAH W3 TPYIIIIBI,
cocrosimel u3 cnenyromux: ramgored, ORyj, Ci¢ ankui, MUKIOANKWI, TETEPOLUKIMI, AP,
rerepoapull, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u
CON(R11)2, 1 rae xaxabiii u3 Ri; HE3aBUCUMO APYT OT Apyra U B KaXJOM Cllydae BbIOpaH U3
TPYIIBI, COCTOSIIIEN U3 Cleayromux: Bonopo, Ci4 amKul, HUKJIOATKUAI U TeTEPOLUKIIII;, eIIe
OoJee MPenNmOYTHTENBHO, €CNIU KaXAbld U3 Ry HE3aBUCHMMO BBIOpAH W3 TPYIIBI, COCTOSINEH U3
cnenyromux: rajgoreH, OC; 4 ankui, Ci4 adKum, TUKJIOATKUJ, TETEPOLUKIINI, apil, TeTePOapuUl,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C/4 ankmn), CO(rerepormkimmn), CO(Cy4 amkun),
CONH(C 4 amkun) u CONH(UMKIOATKW), KaXABIH W3 N2 SBJISETCS IENbIM YHCJIOM B
nuanaszoHe oT 0 10 4, NpeAnOUYTUTENBHO KaKIbIA U3 N2 ABJISETCS LEJbIM YUCIOM B JHUANa30HE
ot 0 g0 2;

- KaXablil u3 B He3aBHUCHMO Jpyr OT Apyra M B KaXIOM ciiydae BbIOpaH U3 TPYIIIIHL,
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Brmovaromeit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymnmsl, BkIro4aromen sogopon uimu Ci-jo
AJKWJI, KOTOPBIM HEeOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapYJIbHON TPYMIOH WM
apWIANKWIBHON rpymmoi, rune R, BeIOpaH U3 rpymnimel, cocrosimei u3 cienyromux: sogopon, Ci e
ankui, Cj¢ aTKeHWN, LUKJIOAJIKWU, TeTepOLUKIn, apwi, apunainkui u CFs3; mpennoyTurensHo
KaXblii U3 B He3aBHCHMO APYr OT Apyra M B KaKAOM Clyd4ae KaXkIblii BbIOpAH M3 TPYIIIbI,
srirovaromeir C-R, O u NR7, rae R, BbiOpan u3 rpymmbl, BKIHOUYaromieid Boxopon i Cjy
ankun u R o3Hauaer Bonopon mnu Cj_4 anmkui.

- kaxnaplii 3 E He3aBUCMMO Ipyr OT Opyra ¥ B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL
Bkmoyaromieit C-R, O, N, S u NR~, rne R BbiOpan u3 rpymnmsl, BKIrOYaromen sogopon uimu Ci_qg
aNKWI, KOTOPbI HEOoOs3aTeNbHO 3aMelleH aTOMOM TajioreHa, AapHJIbHON TPYMIOoH WM
apUJIANKWIBHOM rpymmoi, rue R, BBIOpaH U3 rpymiel, cocTosIel u3 cienyrmux: sogopon, Ci e
ankun, Ci¢ aTKeHWN, UUKJIOATKWI, reTepouukiui, apwi, apunaikui u CFs3; mpenmoyturenbHo
Kbl u3 E He3aBUCUMO IPYT OT Apyra U B KQXKIOM Cliydae BhIOpaH U3 IPYMIIbI, BKIFOYAOIIEH
C-R, O u NR7, rne R, BoiOpan u3 rpymmsl, BKIOYaomend Bomopon wiu Ci4 amkmn, u R
o3HavaeT Bopopon win Cj4 amkuL.

- Kaxnbiil u3 R4, HE3aBUCUMO JpyT OT ApPyra U B KaXKJIOM CJIydae BBIOPAH W3 TPYIIIbI,
cocrosmenn u3 caenyromux: Cjiis ankun, Cygs ankenmn, C, s aJKUHWJ, TUKIOAJTKUI,
TeTePOLMKIINI, apuji, rerepoapuli, apunaikui, rajgoreH, NO,, CF;, CN, OR;;, SRyj, N(R;1)a,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(RM)z, u KZDKI[I:;IfI Heo0sA3aTENbHbBIN
AJIKWIbHBIN, AJIKEHUJIbHBIN, aJKUHWIbHBIN, LUKJIOAJIKWIbHBIN, apUIIbHBIA, Fe€TEPOLMKINIIbHbIN,
reTepOaAPWIbHBIN, apUJIAIKIIBHBIA 3aMECTHTENb OIMOJHUTEIBHO HEOOs3aTeNIbHO 3aMelleH
CIeNYIOIIUMU. TaJIOTeH, ajukui, uukyioankui, apuit, N(Rjq),, CN wm OR;; u rae kaxnprii u3 Ry
HE3aBHCHMO JIPYT OT pyra U B KaXKAOM CJydae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISNYIOIIHX !
Bomopon, Cig amKui, LUMUKJIOAJKWI, TeTePOLUKIIII, apuj, TIeTepoapwl U apUJIaJIKWI, TIe
YKa3aHHbIE AJKWJIbHbBIN, aJIKEHWIbHbBIN, aJKUHWIbHBINA, [TUKJIOAJKWIbHBINA, I€TePOLMKINIbHBIN,
ApWJIbHBIM, Te€TEPOAPWJIbHBIN M apWJIAJKWIBHBIM 3aMECTUTEH HeoOs3aTeIbHO 3aMeIleHbI
CIEYIOIIUMU. TaJIOTeH, aJKiJI, HUKIoaIKui, rerepounkini, ORs; wimm N(R3z),, roe kakabiid u3
R3; u R3; He3aBUCHMO ApYT OT Apyra U B KaXJIOM Clydae BBIOpAH M3 TPYIIIbL, COCTOSLICH U3
cnenyrommux: Bogopon u Ci4 ankui, 6ojee IpeanoYTUTENbHO, eCTH Kaxabii u3 R,y He3aBuCUMO
BbIOpaH W3 TPyMIbl, cocTosimed w3 cuenyromux: ramoreH, OR;;, Ci¢ aNkwi, LUKIOANKWI,
FETEPOLUKIIWII, apuJl, reT€POaApull, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20,
COORy1, CO(Ry1); u CON(Ry1),, u rae kaxknbiii u3 Rj) HE3aBUCHMO ApPyT OT Apyra U B KaKIOM
ciiydae BBIOpAH W3 TPYMIbI, COCTOsIIeH W3 cienyromux: Bomopon u Ciy4 ankwi, eme Oonee
MPEIMOYTUTENIbHO, €CIM KakAbld U3 R,4 HE3aBHCHMO BBIOpPAaH W3 TPYMIbI, COCTOSLICH WH3
cnenyromux: rajgoreH, OC; 4 ankui, Ci4 aaKum, UUKJIOATKUJ, TETEPOLUKIINAI, apil, Te€TePOapPuUl,
CF;, CN, OCH,0 u OCH,CH,O; kaxxablii U3 n4 SBJISIETCS LEILIM YUCIOM B Auamna3oHe ot 0 1o
4, NpeanoOYTUTENBHO KaXKIbIA U3 N4 SBJISETCA LEJNbIM YUCIOM B [uana3zose ot 0 1o 2,

- Kaxnblil u3 Ry3, HE3aBUCUMO Jpyr OT ApPyra U B KaXIOM CiIydae BbIOpAH U3 TPYIIIIbL
cocroswmenn u3 caeayromux: Cigs ankun, Cogs ankeHwn, Coys aJIKUHW, LTUKJIOAJTKUI,

reTepOLMKIINI, apui, rerepoapui, apuwiankwi, rajgoreH, CFz, OR;;, SRy, N(Ri1)2, COORyy,
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CO(R11)2 1 CON(R11)2, 1 Kbl HEOOS3aTEIbHBINA AJIKIIbHBIN, aJIKCHUJIbHBIA, aJIKHHUJIbHBIH,
LUUKJIOAJKUJIbHBIM, ApUJBbHBIM, TE€TePOLUKIUIbHBIN, TIe€TEPOAPUIIbHBIN,  APUJIAIKUIbHBIN
3aMeCTUTENIb JOTIOJIHUTENPHO HEOoOs3aTeNbHO 3aMelleH CIEeNYIOIMUMHU: TaJoreH, aJKu,
rukJoankui, apui, N(Rjp),, CN wim OR;; u roe kaxkaeiii u3 Ry He3aBUCHMO ApyT OT Apyra U B
KQXIOM Ciydae BbIOpaH M3 TPYHIbI, cocTosmed u3 cienyromux: somopon, Cie ankmi,
LUKJIOAJKNJI, T€TePOLUKINT, apujl, TeTepoapuyl U apWIAJKWI, TA€ YKa3aHHbIN AJKUJIbHBIN,
LUKJIOAJKUJIbHBINA, TeTepOLMKIWIBHBIN, AapUibHBINA, TIEeTePOAPUIIbHBIA M  ApPWIAJKUIbHBIN
3aMECTUTEIN HEeOOS3aTeNIbHO 3aMEINeHbl CIEAVIOIIMMHU: TajOreH, AaJKWI, [HKJIOAJTKHUI,
rerepounkyiwi, OR3; umn N(Rsn),, rne kaxabiii u3 R3; u R3, He3aBUCMMO Apyr OT apyra U B
KaXJIOM Cllydae BBIOpaH M3 TPYIIIbL, COCTOALIEH U3 cienyroumx: Bogopon u Ci4 ankwr, Oonee
MPEINOYTUTENbHO, €CIU KaKObli U3 R,; HE3aBHCHMO BBIOPAH W3 TPYMIbI, COCTOSLICH WH3
cnenyrounx: Cig aNKWwI, LUKIOAJKWI, TETEPOLMKIIWI, apui W TeTepoapwi, eme Oonee
MPEANOUTUTENBHO, eclu R,3 o3HavaeT Cj4 ankuil, KakApli U3 n3 sBIsETCS LEJNbIM YHCIOM B
nuana3oHe ot 0 mo 2.

I7ie YKa3aHHBIA [UKJIOAJKUJ MPECTABISET COOOH MOHOLMKINYECKYIO, OUIHMKINIECKYEO
WIM TPULIUKINYECKYIO KOJBLEBYIO CHUCTEMY, COAEp Kallyro 3-7 3J€MEHTOB KOJblla B OIHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI TIPEACTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WUIA TIOJIHOCTHIO HACBHIIIEHHBIH MOHOLMKJI, OMLMKI WIM TPHUIMKJ, comepamuid or 3 mo 12
aToMoOB yrjepoma W | umm 2 rerepoaroma, He3aBUCHUMO BblOpaHHbIX u3 umciaa O wmmm N;
YKa3aHHBIA apuil TpeacTaBisier coOol (eHmn, HaTWI WM aHTPALEHWN, HeoOs3aTeNbHO
KapOOLIMKINYECKH CKOHAEHCHPOBAHHBIN C IUKJIOAIKUIIOM WM TeTEPOLMKINIOM, COAEP KaUM
5-7 »3J€MEHTOB KOJIbLIA, YKa3aHHBIH TeTepoaprl MPEACTaBJIsIeT COOOM MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYPY, COHEpXKAIIyl0 S5 WM O KOJBLEBBIX aTOMOB, WIH OWIMKIHYECKYIO
apOMaTHYECKyIO rpymnmy, copepxamyr or 8 no 10 aromos, copepxamyro 1-3 rerepoaroma,
HE3aBHCUMO BbIOpaHHBIX U3 unciaa O uian N.

B omHOM BapuaHTe OCyIlIEeCTBiIeHUs HacTosiero u3odpereHust coequnenus (C) kmacca
(I) BeIOpans! u3 uncna coenunenuii popmya (II-a) u (IX-a).

B npeanodTuTeNbHOM BapUaHTE OCYINECTBJICHUS] HACTOSIIErO U300PETeHHsT COENMHEHHE
(C), mpemaraemoe B HAcTOSIIIEM H300pPETEHUH, ISl NMPUMEHEHUS B KauecTBe HHrUOUTOpa
kuHa3bl obmeit gopmynsl (Ila-1), mpencraensier coOOH coenuHEHHE, BBIOpAHHOE U3 YHCIA
coennaenuit popmyi (Ila-1-1), npUBEAEHHBIX HIKE:

R,

R"
1 R",

o

= O S N

Ne ] \ X H
dopmymna (Ila-1-1)

rae:
- xaxabiid u3 R’ u R’’’ He3aBUCUMO BBIOpaHBI U3 TPYIIIBI, BKIIOYAKOIIEH BOAOPOI U
OR31, roe xaxawpiii u3 Ry He3aBucumo o3Havaet Ci-4 ankulm,

- kKaxpiil u3 R’3 BbIOpaH U3 rpymimbl, COCTOSINEH U3 CIEAYIOLIUX: BOIOPOJ, rajioreH U
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C14 ankm,
- Kaxxablil u3 R’’4 BeIOpaH u3 rpymnmel, cocrosiiuei u3 caenyromux: sogopoa u C;_4 amku.
B npeamodtuTensHOM BapuaHTE OCYINECTBJIEHUS HACTOSIIEro U300PETeHHsl COeNUHEHHE
(C), mpennaraemoe B HacTOsIIEM H300pPETEHUH, ISl NPUMEHEHUs B KauecTBe HHrUOUTOpa
kuHa3bl obmelr Qopmynsl (Illa-1), npencrasnser coOol coemuHeHUe, BBIOPAHHOE W3 YHCIIA
coenunenuii popmyn (Illa-1-1) u (I1la-1-2), mpuBEeAEHHBIX HIKE:
R,

RrR”
1 R"

9] P
L I/\, H ol Rane
dopmyna (I1la-1-1)

rue:

- kaxnpii u3 R’’) u R’7’) He3aBUCMMO BBIOpAHbI M3 TPYIIBI, BKIIOYAOMIEH BOIOPOI,
rayioreH, Ci4 aJKWI, TETEPOLUKJII, BBIOPAHHBIM W3 TPYIIIbL, COCTOSINENH W3 CIENYHOLIHX:
AQ3CTUAVHWI W THPPOJUIAUHUJ, TETEpPOapwJi, BBIOPAHHBIM W3 TPYIIbL, COCTOSLIEH U3
CIEeYIOINX . UMUIA30JIWI, mupaszonui, Tpuazommt u mupumuauamwi, CN, N(Rji), u ORy;, roe
Kakabid u3 Ry He3aBucuMo o3HavaeT Bonopoxn, Ci4 aKuI WITH [UKJIOMPOITIT,

- kKaxnpiii m3 R’; BbIOpaH U3 IpymIbl, COCTOSIIECH U3 CIEAYIOIIUX. BOIOPOM, TraJIOTeH U
C1.4 anxmn wu ORy;, e Ry o3Havaer Cq_4 alKui,

- Kaxaeidi w3 R’’4 BBIOpaH W3 TpymImbl, cocrosimel u3 cuenyromux: sogopon u Cig
AJTKUJT,

- Kaxabii u3 Rs BbIOpaH U3 rpymnmbl, COCTOSAIICH U3 CIEAYIOMNX: BOIOPO., rajioreH, Csg
LUKJIOAJIKWJI, TaKOW KaK IIUKJIOMPOINJI, TeTePOLMKIIII, BEIOPAHHBINA U3 TPYIIbI, COCTOSIIEH U3
cneayrommx: MOpGONMMHWI, a3eTuauHII, rerepoapui, Takou kak ¢ypanuia, CF;, CN, COR;y,
CON(R31)2, C(O)OR,;, ORy;; u OCH2CH20, rme xaxnabii u3 R, He3aBUCHMMO O3HA4aeT
Bonopoa, Cj4 aJKuI, TAKOM KaK METHII, 3TUJI, U300y THJI, T€TEPOLIMKIIUI, BEIOPAHHBINA U3 TPYIIIIbIL,
COCTOSIIIEN U3 CIEAYIOIINX: a3€TUANHII, MOP(OTHHII,

- 0’4 gBaseTcs uenabIM yuciaom, pasHeM 0, 1 unu 2.

R",
R,
9 Ry
O NJ—(\J—(RW
Na | | X H N
R's

rae:

dbopmymna (Illa-1-2)

- kaxnpii u3 R’7) u R’7’) He3aBUCUMO BBIOpaHbI M3 TPYIIIBI, BKIIOYANOIIEH BOIOPON,
rajoreH, C;4 aJKwi, a3eTUOVHWI, TE€TepOapw, BbIOPAaHHBIA W3 TPYIIBL, COCTOSINEH U3
cnenyromux: (GypaHws, OKCA30HJI, OKCAAHA30JWI, H30KCA3OJMJI, MUPA3SUHII, MMUPUIHHUI,
MUAPPOJIIIL, UMHUIA30JIUI, THpa3oaui, Tpuazonaua u nupumuanami, CFz, CN, N(R21)2, CON(R21)2
u ORy, roe xaxaeii u3 Ry He3aBucumo osnadaer Bopopoxn, Ci4 ankmi, HeoOsI3aTeNbHO

3aMeH_IeHHbII\/’I raJjorcHOM HJIKM LUKJIOTIPOIIUIIOM,
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- kKaxnpiii m3 R’3 BbIOpaH U3 Ipymmbl, COCTOSINEH U3 CIEAYIOIUX. BOIOPOJ, TrajioTeH U
C1.4 ankm,

- Kaxaeidi w3 R’’4 BeIOpaH W3 TpymIbl, cocrosimiei u3 cienyromux: Bogopon u Cig
AJIKII,

- Kaxnplii U3 Rs BeIOpaH M3 IPyHIbl, COCTOSIIEH U3 CIENYIOLINX: BOIAOPOJ, TaJIOTeH,
LIMKJIOAJIKMJL, TAKOH KaK LUKJIONPONMJ U TeTepOapwi, BHIOPAHHBIA W3 TPYIIIBI, COCTOSINEH U3
cnenyrommx: ¢pyparmia, CN, CORj;, CON(Ry;)2, COORy; u ORy, rme kaxabiii u3 Ry
HE3aBUCHMO O3HaudaeT BOmopon, Ci4 alKuiI, TAaKOW KaK METWJ, 3T, H300yTHII, HeOOS3aTeIbHO
3aMELICHHBIH TaJIOT€HOM, IMKJIOAJKHJI, BBIOPAHHBI W3 TPYMIBI, COCTOSIIEH M3 CIEAYIOLIHX:
LUKJIOTPONUJ ¥ LIUKJIOOYTHIT, n’4 SIBJISIETCS LIEJIbIM YKCIIOM, paBHbIM O, 1, 2 umu 3.

B npeamnodTuTeNbHOM BapuaHTE OCYINECTBIICHUS] HACTOSIIETO M300PETEHHsI COENMHEHHE
(C), mpenaraemoe B HacTOSIIIEM H300pPETEHUH, ISl NMPUMEHEHUS B KAauecTBe HHIUOUTOpA
kuHa3bl obmei ¢opmynsl (IVa-1), npencraBuser coboli coenuHeHHe, BBIOpAHHOE M3 YHCIA
coennHenuit popmyiel (IVa-1-1), npuBeneHHBIX HIKE:

Ry™

Ry" o -~
R N
n X H N
R dopmyna (IVa-1-1)
rae:

- kaxnapiii u3 R’ u R’’’ He3aBUCUMO BBIOpAaH W3 TPYIIBI, COCTOSINEH U3 CISNYHOLIHX
Bozopon, ranored u ORyy, rae Ry o3navaer Cy.4 anku,

- Kaxxabid U3 R’3 o3HauaeT Ci_4 aIKHIL

B npennodtuTensHOM BapHaHTE OCYLIECTBIICHHS HACTOSINETO H300pETeHUsI COeNMHEHUE
(C), mpenaraemoe B HAcTOsIIIEM H300pPETEHWH, IJIsl NMPUMEHEHUsS B KauecTBe HHTHOUTOpA
kuHa3bl obmei ¢popmynbl (IVa-1), npencraBiser coboii coenuHeHHe, BBIOpAHHOE M3 YHCIA

coennHenuit popmyiiel (Va-1-1), npuBeIeHHBIX HUXKE:
Ry

R
1 Is) II//:\\N
0 e e i
N ) | ] H N
J L
R’

rae:

dopmyna (Va-1-1)

- kaxnpii u3 R7) u R’’’ He3aBUCUMO BBIOpAaH M3 TPYIIIBI, COCTOSINEH U3 CIASNYHOLIHX
Bogopon u ORyy, rae Ry o3nauaer Ci4 anku;

- kaxabii u3 R’; o3navaer Ci4 anku.

B npeamodtuTenbHOM BapuaHTE OCYINECTBIICHUS HACTOSIIETO U300PETeHHsI COENNHEHHE
(C), mpennaraemoe B HacTOSIIEM H300pPETEHWH, ISl NPUMEHEHUs B KauecTBe HHIUOUTOpa
kuHa3bpl obmeit ¢opmynsl (VIla-1), npencrasnser coboil coennHeHHe, BBIOPAHHOE W3 YHCIA

coennHenuit popmyinel (VIla-1-1), npuBeneHHbIX HIKE:
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R""l
R,
0 R4 E
! il
SRME
Na X H RS
R3

rae:

dbopmymna (VIa-1-1)

- kaxaplid u3 R’ u R7’’; He3aBUCHMO BBIOpAH M3 IPYMIBL, COCTOSINEH U3 CIENYIOIIHX:
Bogopon, ranored u ORyy, rae Ry o3Havaer Ci.4 anku,

- E BoiOpan u3 rpymnmbl, cocrosimeit u3 ciaenyroomux: N-Rs u O, rome Rs BoiOpan u3
IPYIIBL, COCTOSIIIEH U3 Clienyromux: Bogopon win C4 ankui,

- R’;3 o3nauaet C;4 aNKuI;

- R4 o3nauvaer Bopopon,

- Rg BBIOpaH U3 rpynmsl, cocrosiieii u3 ciuenyromux: Bogopon 1 Ci4 aaxku.

[Tpennmouturenbhble coenuHenus kiacca (I) BbIOpaHbI M3 uucna coeauHEHUN Gopmy

(ITa-al) - (IXa-al), npUBEeNEHHBIX HILKE:

R o R Rat)n1
(Ro)pr—— p /
T e A
N | | B H T
J
R

dopmyna (Ila-al)

N v
Rs dopmyna (Ila-al)
R, N (Razknz
o R X
Ridpr— . YOA
= = N L, 2U
a ¥ H U
R
: dopmyna (IVa-al)
R'1 (Raz)n2
0 R4 2
Ryt L
AN O ON A
v H U
N

dopmyna (Va-al)
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R" o R U(Raz)n?_
(Ridpi— o V7 /J
= = N -
Y u
SN
R
: dopmyna (VIa-al)
R XN
O R
(Rq)p1 — o )4_“:;8\\
~ N N LN
N | | - H \(RaS)nS
L
R3
dopmyna (VIla-al)
R’y
(Ri)pr—q
T
Na

dbopmyna (VIlla-al)

a

O R4 DB
i
O\G)kH)_K’;D (Ra4)n4
\Ra

dopmyna (IXa-al)

rae Ry, R’1, Rui, Rap, Rus, Ry, T, U, B, E, D, pl, nl, n2, n3, n4, m, n o6nanar0T TaKUMHU
K€ 3HAUeHMsIMH, Kak omperneneHo Bbime i Gopmyn (Ila-a) - (IXa-a), U myHKTHpHAs CBS3b
O3HaA4aeT HeoOsA3aTeIbHYIO TBOMHYIO CBSI3b, U IIIE:

- Kakabli 3 R4 HE3aBUCHMO Apyr OT Apyra U B Ka)KAOM Cliydae BbIOpAaH W3 TPYIIIIHL,
BKrouaromieit Bogopon, CFs, Cy4 amKuia UM MUKJIOANKIT, TPEANOYTHUTENIEHO BOIOPO, METHUII,
ST, TPONTWJ, OyTHII, TPeT-OyTHIT T U300y THIT,

- Kakapld 3 R3 HE3aBUCUMO Apyr OT Apyra ¥ B KaXKIOM Cliydae BbIOpAaH W3 TPYIIIIHL,
cocrositei u3 cnenyromux: sogopon, CFs, ranoren, Cy 4 amkun, muknoankmt, OR,y, 1 N(Ry)s, u
rae Kaxnablii u3 Ry; HE3aBUCHMO JPYr OT Ipyra W B KaXIOM ciiydae o3HaudaeT Bomopon, Cig
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIIJI, H30Mponw, OyTwi, Tper-Oytwi, u3o0ytumn uin Cse
[UKJIOAJIKWJI, TAaKOH KakK IUKJIONPONUJ, UWKJIOOYTHJI, LMKJIOMEHTHJ, LHKJIOreKCWT, OoJee
MPEINOYTUTENbHO R3 HE3aBUCUMO BBIOPAH U3 MPYIIIIBI, COCTOSIIIEH u3 ciaenyroummx: sogopon, Cl,
Br, F, OMe, N(R31),, u Ci4 ankwi, Takol Kak METHJI, STHJI, POMWJI, U30NPONWI, OyTHII, TpET-
OyTwit, n300yTHIT U TIe KaXXAblid U3 Ry HE3aBUCHMO IPYT OT ApPyra U B KAKAOM CIy4ae O3Ha4YaeT
Bomopoxn, Ci4 ankwi, TAakOW KaKk METWI, OTWI, MPOIMUJ, H3OMPOMII, OyTWI, TpeT-OyTwHi,
u300yTin mwin C3¢ LUKIOATKWJ, TAaKOW KaK MHUKJIOMPONIII, LUKJIOOYTHII, LUKIOMEHTHUI,
LIUKJIOTE€KCHUJL.

r7ie YKa3aHHBINA [UKJIOAIKWI MPEACTABIsIeT COO0H MOHOLMKINYECKYIO, OMIIMKINYECKYIO



48

WIM TPULIUKINYECKYIO KOJIbLIEBYIO CHUCTEMY, COAEp KAyl 3-7 3J€MEHTOB KOJblla B OJHOM
KOJIBLIE; YKa3aHHBIHA MeTePOLMKIIAI PEACTABIIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WIA TIOJIHOCTHIO HACBIIIEHHbIH MOHOLMKJI, OMLIMKI WM TPHULMKJ, cofepxauuii ot 3 mo 12
aToMoB yriepoga u 1 unm 2 rerepoaroma, He3aBUCHUMO BblOpaHHbIX u3 umciaa O wau N;
YKa3aHHBIH apuil TPencTaBisieT co0OH (eHWI, HaQTHI WIM aHTPALEHWI, HeOOS3aTeNbHO
KapOOLMKJINYECKH CKOHASHCUPOBAHHBIIN € IMKJIOATKNUIOM WIN FeTePOLMKIIIIIOM, CONEepPIKaINM
5-7 5neMEeHTOB KOJIbIIA;, YKAa3aHHBIH TeTepoapiil MpeAcTaBisieT COO0H MOHOLMKIMYECKYIO
KOJIBLIEBYIO CTPYKTYpPY, COAEPKAIIYI0 S5 WiM 6 KOJNBLEBBIX aTOMOB, WM OHIMKIHYECKYIO
apOMaTHUYECKYI0 Ipynmy, comepxkamyro oT 8 no 10 aromos, copepxauyro 1-3 rerepoaroma,
He3aBUCHMO BbIOpaHHBIX U3 uncia O uan N.

B npeamnodTuTeNbHOM BapuaHTE OCYINECTBIICHUS] HACTOSIIETO M300PETEHHsI COENMHEHHE
(C) nns mpuMeHeHHUs B KayeCTBE MHIMOMTOpAa KHHA3bI MJIM ero N-OKCua, (apMaleBTHUECKH
npuemsieMasi CoJib, (PapMalleBTUYECKH TPUEMIIEMBIN COJIbBAT I CTEPEOU30MED, MPENCTABIISET
coboii coennnrenue dpopmyn (Ila-al) - (IXa-al) rue:

- Ry He3aBHCUMO ZIpyT OT JIpyra M B KQKIOM Cllydae BbIOpaH W3 TPYMIBI, COCTOSIIEH U3
cnenyromux: Bojopoxa, ramoreH, Cig amkmn, C,s ankeHus, Cps aJKUHWI, LIUKJIOAJIKWUI,
rerepouukyni, apun u rerepoapmwi, CFs, CN, NO,, ORy;, SRy, N(Ry1), CORy;, C(O)ORy;,
CON(R21)2, OC(O)R321, OCON(R21)2, NC(O)Rz1, NCON(R21)2, OC(R21)20 u OC(R21)C(R22)20,
I7le YKa3aHHbIN aJKWJ, aJIKeHWUJI, aJKUHWI, LUKJIOAJIKWUJ, IeTePOLMKINI, apuil U reTepoapui
HeoOs13aTeNIbHO COAEpIKaT OJWH WM OOJblliee KOJWYECTBO 3aMECTHTENEH, BBIOPAHHBIX W3
Ipynmbl, cocTosAled u3 ciaeayromux: ranoreH, Ci¢ ankun, nukiaoankui, rerepouuknuna, CFs,
COR3;, N(R31)2, CN, CONRj3y, C(O)OR,; unmu ORjyy, ¥ Kaxkablii HEOOsI3aTEIbHbBINA aJKUJIbHBIH
3aMEeCTUTENb AOMOJHUTEIBHO HeoOsA3aTeNbHO 3aMeleH ciaenyomumMu: rerepounkimi, N(R ),
win OR;y; u re xaxabii u3 Ry 1 Ry, HE3aBUCHMO ApyTr OT Apyra ¥ B KaKAOM Cliydae BBIOpaH
U3 Tpynmbl, cocrosuedl u3 cneayromux: Bopopon, Cie ankun, Coy ankenus, Cp4 anKuHUI,
LUKJIOAJIKUJI, TeTEPOLMKIMWI, (PeHUJ, TeTepoapuil U apraiKuiI U TAe YKa3aHHbIE AJKHIIbHBIM,
ANKEHWIbHBbIM,  QJKWHUJIbHBIA,  LUKJIOAJKWIBHBIM,  TeTEePOLUKJIMIbHBIN,  (EHUIbHBIN,
reTepOapWIbHBIA U APUJIAJKWIIBHBIA 3aMECTHTENIH HEOOS3aTeNIbHO 3aMEIlEHbl CIEeAYIOUUMH:
ranoreH, C;_¢ ankwi, nukinoankuwt, rerepounknni, Gernn, ORsp uma N(R3;),, rie kakasiii u3 Rs;
u Rz, He3aBUCHMO Apyr OT Apyra U B KaXIOM Cllydae BbIOpaH M3 TPYIIIBL, COCTOSINEH U3
cnenyromux: Bogopon u Cj4 aNkur, Kakabiid u3 pl sBJsETCs [eNbIM YUCIIOM B Iuarna3one ot 0
1o 3;

- R’y BeIOpan u3 rpymmel, cocrosiei u3 cnenyromux: (R’;-a) - (R’;-d):
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) Z
[ |/- Y,
(Rb1)p1ﬁ_ 4 (Rb1)p1_xr:‘:,’?Y
(R'4-a) (R'4-b)
Y.
AN “UNY
X(/: (Rp1)p1 Xl\) {Rp1)p1
(R'y-c) (R'4-d)

rue:

Kaxbiid u3 X, Y U Z HE3aBUCUMO JIPYT OT JIPyra U B KQXKIOM Cilydae BbIOpaH U3 TPYIIIIbI,
srmovaromieit C-R, O, N, S u NR~, rme R BbiOpan u3 rpymnmbl, BKIro4aromield sogopon win Ci g
aNKWJI, KOTOPBI HEeOoOs3aTeNbHO 3aMelleH aTOMOM TaJiOreHa, apYJIbHON TPYMIOH WM
ApUJIANKWIBHOM rpymmoi, rue R, BRIOpaH U3 rpymiel, cocTosmel u3 cienyrmux: sogopon, Ci e
ankun, Cig aNKeHWI, LUUKJIOAJIKWJ, TreTeporukiui, apui, apunaikun u CFs, u xaxaei
AJKWIbHBIN,  AJKCHWJIbHbIM, LUKIOAJKWIbHBIA, TE€TEePOLMKIWIbHBIN, apWIbHBIA WU
APUJIANKWIBHBI  3aMECTHTENIb  JOTMOJHUTEIBHO HEOOS3aTeIbHO 3aMelleH  CIIeAYIOIIUMH:
rerepormkin, N(R;p), wmu OR;(; npennournrensHo Kaxapiid u3 X, Y U Z HE3aBUCUMO JIPYT OT
Apyra ¥ B KQXKIOM Cilydae KaXIplid BeIOpaH u3 rpynmsl, Bkmovaomeil C-R, O u NRy, rne R~
BbIOpaH M3 rpymnmnel, BKMovaromed sogopoxn mwin Ci4 ankun u R o3Hawaer Bogopon nma Cjy
AJIKWIL

KaKabld 13 Ryj, HE3aBUCHMO M B K&KIOM Cllyyae BBIOPAH W3 TPYMIbI, COCTOSINEH U3
cienyrowux: Bopopon, rajoreH, Cig ankui, uukioankui, rerepounkmi, CN, CF;, CORyj,
CON(R11)2, NRyj; u ORyy, rae yka3aHHbBIN aJKHII, HUKJIOAJIKWI M TeTEPOLMKINIT HeoOs13aTeIbHO
coziepKaT OOUH WU OoJbliee KOJIMYECTBO 3aMeCTUTeNel, BHIOPAHHBIX U3 TPYIIIbI, COCTOSILICH
u3 cnenyromux: rerepounkani, OR;, NRyj u roe xaxnprit u3 Ry He3aBucumo apyr ot npyra u B
KOKIOM Cllydae BbIOpaH M3 TPYIIIbL, COCTOSINENW W3 Cleayroinux: Bomopon, rajoreH u Cig
AJKWJT, KOKIOBIN U3 pl SBISETCS LETbIM YUCIOM B nramna3oHe ot 0 1o 3.

MYHKTHPHAs CBSI3b O3HAYaeT HEOOS3aTeNIbHYIO IBOMHYIO CBSI3b

- Kakapld 3 R3 HE3aBUCUMO Apyr OT Apyra ¥ B KaXKIOM Cliydae BBIOpAaH W3 TPYIIIIHL,
cocTosiiei u3 cienyrmux: sogopon, ranorex, CFs, Ci 4 ankwn, nuknoankuwit, ORsy, 1 N(Ry)s, u
rae Kaknapii u3 Rp; HE3aBUCHMO JIpyr OT Jpyra M B KaXAOM ciay4dae o3HadaeT Bomopond, Cig
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIJI, M30Mponw, OyTwi, Tper-Oytiin, u3o0ytun min Cse
[UKJIOAJIKWJI, TAaKOH KakK IUKJIOMPONUJ, UWKJIOOYTHJI, LMKJIOMEHTH, LHKJIOreKCWT, OoJee
MPEINOYTUTENbHO R3 HE3aBUCUMO BBIOpAH U3 MPYIIIIBL, COCTOSIIEH 13 ciaenyromux: sogopon, Cl,
Br, F, OMe, N(R31),, u Ci4 ankwi, Takol Kak METHJI, STHJI, IPOMWJI, U30NPONWI, OyTHII, TpeT-
OyTwit, n300yTHIT U TIe KaXXAblHd U3 Ry HE3aBUCHMO IPYT OT ApPyra U B KAKAOM CIy4ae O3Ha4YaeT
Bomopon, Ci4 ankwi, TAakOW KaKk METWI, OTWI, MPOIMWUJ, H3OMPONHJI, OyTWI, TpeT-OyTHi,
u300yTin win C3¢ LUKIOATKWJ, TAaKOW KaK MHUKJIOMPONIII, LUKJIOOYTHII, LUKJIOIEHTHUI,
LUKJIOTEKCHUJT,

- KXl U3 R4 HE3aBHCHMO JIpyr OT Jpyra ¥ B KaKAOM cllydae BBIOpaH W3 TPYIIIb,
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BKrovarouieit sogopos, CFs, Ci4 ankuia Uiu LUKJIOANKWI, IPEANOUYTUTENBHO BOAOPO, METHUII,
ST, TPONTWJL, OyTHII, TPeT-OyTHIT UK U300y THIT,

- T BbiOpan u3 rpymnmsl, Bkirovaroueit CHy, N-R, O umu S, roe R BeiOpan u3 rpymnmel,
BKJFOHarome Bopopox, Ci.o alKWI WM LMKJIOAJKWI, KOTOPble HEOOS3aTEeNbHO 3aMELIECHBI
CIEAYIOIIMMU. aTOM TajioreHa, apuibHasg TIpynna WiIM  apWIalKWibHasg  IPYMINa;
npennoututenbHo T BeIOpaH u3 rpynmsl, Bitodatoeii CH, mmu O;

- kaxabiii 3 U HEe3aBUCHMO B Ka)KAOM Cilydae BbIOpaH W3 Ipymmbl, BKIrodaromeil C-
rayoreH, C-R, O umu N; u, roe R BbiOpan u3 rpymnmnsl, Brrouarotnei sogopon, OR;q, N(Ry1),, Ci.
10 QJIKWAJI WIH TUKJIOAJNKHUJI, KOTOpbIe HEOOA3aTEIbHO 3aMELICHbI CIASIYIOIUMH. aTOM TaJIOTeHa,
apuJibHas TPyINa Wik apuiIaKUiIbHas TPyMa, rae Kaxabli u3 R He3aBucumo Apyr ot npyra u
B KOKIOM Cjy4ae BBIOpaH W3 TPYMIbI, COCTOSAMEH W3 cienyrouux: Bomopond U Cj4 ankwmi,
npeanoutuTesbHo U HE3aBHCUMO B KaXKJIOM Cllydae BbIOpaH W3 Tpymnmbl, BKIouaromen C-
raored, C-R wmm N; u npeanourutensHo R o3nagaer Bomopox wimm Ci4 anmkui, Oonee
npeanoutuTenbHO U HE3aBUCHMO B KQXKJIOM Cllydae BbIOpaH M3 rpynisl, BKIoydaromeid C-R mmun
N; u 6onee npennouturenbHo R 03Ha9aeT Bogopox;

- KaKablid n3 D He3aBHCHMO B KaXXIOM ciiy4ae BbIOpaH u3 rpymmsl, Bkimovaromei C, C-R

wi N, rae R BoiOpan u3 rpynmbl, Bkmouaromed Bomopon, Ci.s aJKWI WM LHKIJIOAJIKHI,

>
peanouTuTeIbHO D He3aBHCHMO B KaXKZIOM cliydae BeIOpaH w3 rpymimbel, Bkiodaromeit C, C-R
unu N, u npeanoytuTenpHo R 03HavaeT BOAOPOX;

- M SBJSETCS LEIbIM YUCJIOM, PaBHbIM | min 2;

- N SABJISIETCS LEJIBIM YUCJIOM, paBHbIM O unu 1;

- Kaxablid u3 R, HE3aBUCHUMO Jpyr OT Jpyra U B KaXJOM Cjy4ae BbIOpaH W3 TPYIIIIHL
cocroswed u3 cneayrowux: Bopopon, Cis ankun, C,ys ankeHun u Copys aTKUHWI, TOe
ykaszaHHbii Cis ankmn, Cpis anmkenun wu  Cyys adKUHMI HeoOs3aTeIbHO 3aMeEIleHbI
CIEeNYIOIIMMHU: aTOM TajioreHa, apuibHas TPYINa WiIN apujalKuibHas TPyIna; Kaxabii usz nl
SIBJIIETCS LIeJIBIM YUCJIOM B Auana3one ot 0 1o 5; mpeanouruTtenbHo R, 03HavaeT BOOOpON MU
Ci.5 ankmu,

- KaXOpld U3 Ry, HE3aBUCHMO JIPYr OT APYra M B KaKIOM Cilydae BbIOpaH U3 TPYIIIIEL

>
cocrosimment w3 caenyromux:. Cpis ankun, Cyis ankerwn, C, s aJKUHW, TUKIOATKWII,
TeTePOLUKIIW, apuj, rerepoapu, apunaikui, rajoreH, NO,, CF;, CN, OR;;, SRy, N(Ry)),,
OC(R11)20, OC(R11)2C(R11),0, COORy;, CO(Ry1)2, CON(Ry1)2 u SON(Ryp)2, u Kakablii
HEOOs3aTeIbHbIA  AJIKWJIbHBIN, AJKEHWJIbHBIN, AJTKWHWJIBHBIN, IUKIOAJTKUIbHBINA, apUJIbHBIN,
reTepPOLUKIIMIBHBIN, TeTePOAPIIIbHBIN 3aMECTUTENb JOMOTHUTEIFHO HEOOs3aTeIbHO 3aMelleH
cnenyromumu: ranoreH, Cig ankwmn, mukiaoaikwi, apui, N(Rjp),, CF;, CN, COOR;;, CO(Ry})s,
CON(R1)2, SO;N(Ry1), uniu ORy; 1 rae kaxabiii u3 Rjj HE3aBUCUMO IPYT OT APyra U B KaKIOM
ciiyd4ae BBIOpaH W3 TPYIIIBI, COCTOSIIEN W3 ciaenyromux: Bomopord, Cig alKuil, LUKJIOAJIKHII,
TeTePOLMKIINI, apUJl, FeTEpPOaAPU U aPUJIANKWI, T€ YKa3aHHbIE AJKUJIbHBIA, AJKEHWIbHBIN,
QJIKUHUJIBHBIN, UUKIOAJKWIbHBIM, TIE€TEPOLUKIWIbHBINA, apPWIbHBIA, TIETEPOAPUIIbHBIA U

apI/IJ'IaJ'IKI/IJ'IbHHﬁ 3aMECTUTEIN HeoOs13aTeNIbHO 3aMCIICHbI CJIICAYIOIIHUMU. T'aJIOTCH, C1_6 AJIKWUJIL,

rukJoankui, rerepounkiimi, ORsy umm N(Rso)z, rae kaxabiii u3 R3; u R3p He3aBucumo npyr ot
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Apyra U B KaKIOM Cliydae BBIOpaH W3 TPYIIIbL, COCTOALIeH m3 cienyromux: Bomopon u Cig
ankwr, Ooyiee MPENNOYTUTENIbHO, €Clu Kaxabli u3 R, He3aBHCHMO BBIOpaH W3 TPYIIIIBI,
cocroswen u3 caenyrowmux: raigored, OR;pj, Ci¢ ankui, MUKIOANKWI, TETEPOLUKIUI, apuil,
rerepoapuili, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20, COOR]], CO(R11)2 u
CON(R 1), u rne kaxnablii U3 Rj) HE3aBUCUMO ApPYyr OT Apyra U B KaKAOM Cilydae BbIOpaH U3
IPYMIIbI, COCTOSIIEN U3 cleayrmux: Bogopon, Ci4 aNKu, UKIOATKUI U TEeTePOLUKIII, ele
OoJiee MPEenmoOYTHTEIBHO, €CIU KaKabld U3 R,y He3aBUCHMMO BBIOpAH W3 TPYIIIBI, COCTOSINEH U3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 adKum, UUKJIOATKUJ, TETEPOLUKIIAI, apUII, TeTePOapPHUII,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C;_4 ankun), CO(rereporukmmi), CO(C;4 amkun),
CONH(C;4 amxun) u CONH(UMKIOATKWI), KaXKAbIA W3 N2 SIBISETCS IENbIM YHCJIOM B
nuana3zoHe oT 0 10 4; mMpeAnOUTUTENBHO KaXKIbI U3 N2 ABJSIETCS LIEJbIM YUCJIOM B IMANa30HE
or 0 o 2;

- KaXIplii 13 B He3aBUCHMO APYr OT ApPyra U B Ka)JOM Cliydae BbIOpaH W3 TPYIIIIHL
Brmovaroeit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymnmsl, BKIrOYaromen sogopon uimu Ci g
aJKWI, KOTOPBI HEeoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, apYJIbHON TPYMIOH WM
apUJIANKWIBHON rpymmoi, rae R, BRIOpaH U3 rpymnibl, COCTosImeH U3 cienyromux: Bogopon, Cig
ankui, Cie aTKeHW, UUKJIOATIKWI, TeTepOLUKIn, apwi, apunaikui u CFs3; mpenmoyturensHo
KOKABbIH U3 B HE3aBUCHMO Ipyr OT JIpyra W B KaKIOM Ciy4ae KaKIObli BHIOPAH W3 TPYIIIIHI,
Bmouaromeit C-R, O u NR», rne Ry BoiOpan w3 rpymmbl, BKiouaromeil Bogopon win Cjg
ankua u R o3Hauaet Bopopon win Cj4 aaKuL.

- kaxnaplii u3 E He3aBUCHMO Ipyr OT Ipyra M B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL
Brrovaroieit C-R, O, N, S u NR~, rne R BoiOpan u3 rpynmsl, Bkarouaromieit Bogopon win Ci_jg
aNKWJI, KOTOpBbIM HEOOs3aTeNbHO 3aMeIleH aTOMOM TrajioreHa, apHJIbHOW TPYIMION WK
ApWJIANIKWIBHOM rpynmoii, rae Ry BeIOpaH U3 rpymnmsl, cocTosineii u3 cnenyroimux: sogopon, Cie
ankwi, Cj¢ aNKeHWI, UUKIOAKIWI, TreTepounkini, apwi, apuiankuin u CFs; mpennodrurenbHO
Kakabiid u3 E He3aBUCUMO IPYT OT Apyra U B KQXKIOM Cliydae BbIOpaH U3 IPYIIbI, BKIFOYAIOIIEH
C-R, O u NR7, rne R, BbiOpaH u3 rpymmbl, Bkmouaromeii Bogopon wiu Ci4 ankun u R
o3HavaeT Boxopon win Ci 4 amku.

- Kaxnblii u3 Ry, HE3aBUCUMO Jpyr OT ApPyra U B KaXKJAOM Cily4ae BbIOPAH M3 TPYIIIIbI,
cocrosimment w3 caenyromux: Ciis ankun, Cygs ankerwn, C, s aJKUHW, TUKIOAJTKUI,
reTepOLMKIIWI, apuj, rerepoapu, apunaikui, rajoreH, NO,, CF;, CN, OR;;, SRy, N(Ryy),,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(RM)z, u KaX(I[beI HeOOsI3aTENbLHBIN
AJIKWIbHBIN, aJIKEHUJIbHBIN, aJKUHWIbHBIN, [UKJIOAJIKWIbHBIN, apUIbHBINA, FeTEePOLMKINIbHbIN,
reTepOaAPWIbHBIN, AapPUJIANIKWIBHBIA 3aMECTHTENb IOMOJHUTEIPHO HEOOs3aTeNIbHO 3aMelleH
CIEYIOIIHUMU. TaJIOTeH, ajakwi, mukioanku, apuii, N(Ry;),, CN wm OR;; u roe kaxnbiil u3 Ry
HE3aBHCHMO JIPYT OT Ipyra M B KXKAOM CIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISIYOIIHX
Bogopon, Ci¢ ankui, LUHUKIOATKWI, TE€TePOLMKIWI, apuj, TeTepoapwl U apujajiKuwi, TAe
YKa3aHHbIC AJKUJIbHbIN, AJIKEHWJIbHBIN, AJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, M€TePOLMKINUIbHBIN,
APWIBHBIN, TeTEePOAPWJIbHBI M apWJIAJKWIBHBIA 3aMECTUTEIN HeOOs3aTeNIbHO 3aMeIleHbI

CIIENYIOIIUMU: TAJIOTeH, aJIKIJI, UUKIOATKU, rerepounkini, ORs; wmm N(R32)2, roe kakabiid u3
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R3; 1 R3 He3aBUCHMO ApYT OT Apyra U B KaXIOM Clydae BBIOpaH M3 TPYIIIBL, COCTOALIEH U3
cnenyromux: Bogopoa u Ci4 ankui, 6ojiee mpeAnoYTUTENbHO, eCTi Kaxabii u3 R,4 He3aBucumo
BbIOpaH W3 Tpymmbl, coctosmed u3 cuenyromux: rajoreH, ORjj, Ci¢ aJKwi, LUKIOAIKWI,
FETCPOLUKIIWI, apujl, reTepoapull, CF3, CN, SR11, N(Rll)z, OC(Ru)zO, OC(R]])zC(Ru)zO,
COOR;;, CORy1)2 u CON(R;1)2, u rme kaxabiii u3 Ry He3aBUCUMO APYT OT Apyra U B KaXJIOM
cllydae BbIOpaH W3 IPYHIbI, cOocTosAled u3 ciepyrooumx: Bomopox u Ciy4 ankwi, eme Ooinee
NPEANOYTUTENIbHO, €ClH Kakablii 3 R,4 He3aBUCHMMO BBIOpaH W3 TPYINBI, COCTOSINEH U3
cnenyromux: ranoreH, OC; 4 anxun, C;_4 aKuI, TUKIOATIKWI, TeTEPOLUKIIIII, apil, TeTepoapu,
CF;, CN, OCH,0 u OCH>CH,O; xaxablii U3 n4 sIBJISIETCSI LIEJILIM YMCIOM B Auana3oHe ot O 1o
4; NpeanoYTUTENBbHO KXKIbIA U3 N4 SIBJISETCA LEJNbIM YUCIOM B Juana3zoHe ot 0 1o 2,

- Kaxnblil U3 R,3, HE3aBUCUMO Jpyr OT APyra U B KaXIOM Cilydae BbIOpAH W3 TPYIIIIbI,
cocrosimenn 3 caenyromux: Ciis ankun, Cyis ankerwn, C, s aNKUHW, TUKIOAJTKUI,
TeTePOLUKIIN, apwi, rerepoapun, apwiankwn, rajoreH, CFs;, OR;;, SR;;, N(R;1),, COORyy,
CO(R11)2 1 CON(R1}), ¥ KakIblii HEOOS3aTEIbHBINA AJKWIbHBIN, aJIKEHUJIbHBINA, aIKUHUJIbHBIH,
LUUKJIOANKUJIbHBIM, ApUJBHBIN, TE€TePOLMKIWIbHBIN, TIe€TEPOAPUIIbHBIN,  APUIIANIKUIIbHBIN
3aMECTHTEJIb JIOMOJIHUTENIbHO HEeOoOs3aTeIbHO 3aMelleH CIEAYIOIUMU. TaJlOTeH, aJIKWI,
rukgioankui, apui, N(Rjq),, CN wiu ORy; u e kaxkaeiii m3 Ry He3aBHCHMO ApPYyT OT ApPyra U B
KOKIOM Cllydae BBIOPaH W3 TPYMIBL, COCTOsIIer u3 ciexnyromux: Bogopon, Cig anikmi,
LUKJIOAJKUJI, TETEPOLMKIWI, apuj, TeTepoapwyl U apUajKuj, TA€ YKa3aHHBIM aJKUJIbHBIN,
LUKJIOAJKUJIbHBIM, TIeTePOLUKIMIbHBIN, apUJIbHBIM, TEeTepOapWIbHBIA U apWIAJKWIbHBINA
3aMECTHTEIN HEOOs3aTeIbHO 3aMEIIeHbl CIEAYIOIUMH. TaJIOTeH, QJKWI, THKJIOAJTKHIL,
rerepounkyii, OR3; uma N(Rsp),, rme xaxabiii u3 Rs; u R3, He3aBucuMo apyr oT apyra U B
KaXIOM Cjlydae BbIOpaH M3 TPYIIbI, COCTOSALICH U3 cienyroumx: Bogopon u Ci4 ankui, Oonee
NPEANOYTUTENIbHO, €CIM Kaxnablii u3 R,3 He3aBUCHUMO BBIOpAH M3 TPYIIBL, COCTOSINEH U3
cnenyroumx: Cig amKWI, LUKIOAJKWI, TETEPOLMKIWI, apui W TeTepoapwi;, emie Ooee
MPEeATNOYTUTENBHO, eci R,3 o3Hadaer Ci4 amkuil, KaXXAbli U3 N3 SBJISETCS LEJbIM YUCJIOM B
nuanasone ot 0 1o 2.

I7le YKa3aHHBIA [UKJIOATKUJI MPEACTABISET COO0H MOHOLMKINYECKYIO, OUIUKITHYECKYEO
WIH TPULUKJIMYECKYIO KOJIBLIEBYIO CHCTEMY, COAEPXKAIIyk 3-7 3JEMEHTOB KOJblla B OJHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI IPEACTABIsIeT COOON HACBHIIEHHBINA, YACTHYHO HACHIIIEHHBIH
WIN TIOJIHOCTHIO HACBHIIEHHBI MOHOLMKJ, OWLMKI WIM TPHULHMKI, comepxamuii ot 3 mo 12
aToMOB yriepoma W | uiam 2 rerepoaroma, He3aBUCHUMO BbIOpaHHBIX u3 umcia O wmwim N;
YKa3aHHBIA apwil TPENCTaBisieT coOol (eHwt, HApTHUI WIH aHTPALEHWI, HeoOs3aTelbHO
KapOOLMKITNYECKH CKOHASCHCHPOBAHHBIN C IUKJIOATKUIOM WJIM TeTEPOLUKIIAIIOM, COIEP KAIIIM
5-7 »JEeMEHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl TPEIACTAaBISIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEpXkAIMyI S5 Wi O KOJBLEBBIX aTOMOB, WU OWIUKIHYECKYIO
apoMaTHYeCcKylo rpymnmy, copepxkainytro ot 8 no 10 aromos, copepxainyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 uncia O umn N.

[IpennouturensHbie coenuHeHus: kinacca (I) BbIOpaHbl U3 uMciIa coenMHEHUN (Gopmy

(Xa-1) - (XVIlIa-1), npuBeneHHBIX HUXKE:
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dopmyna (XVla-1)
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3HaYEHMsAMH, Kak omnpeneneHo Bbime ais ¢opmyna (Ila) - (IXa), n myHKTHpPHAs CBsI3b O3HAYAET
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HEeoOs3aTeIbHYIO IBOMHYIO CBSI3b, U IIE

- Kaxapld 3 R3 He3aBUCHMO Apyr OT Apyra M B KaXIOM Clydae BBIOpAaH M3 TPYIIIIHL
cocrositeit u3 cnenyromux: Bogopon, CFs;, ranoren, Ci4 ankw, nukinoankmwt, ORy;, 1 N(Ryy)s, u
rae Kaxnapili u3 Rp; HE3aBUCHMO JpYyr OT Apyra U B KaXaAOM cliydyae o3HadaeT Bompopon, Cig
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIHI, M30Mpomnii, OyTui, Tper-Oytmi, u3o0ytun min Csg
LUKJIOAJKUAJI, TaKOW KaK LMKJIOMPOIWI, LMKJIOOYTH, LMKJIOMEHTH, LUKJIOTeKCHI, Ooee
NPEATNIOYTUTENbHO R3 He3aBHCHMO BBIOpAH U3 TPYIIbI, COCTOSIIEH 13 cienyromux: sogopoxn, Cl,
Br, F, OMe, N(R»1),, u Ci4 anxui, Takol Kak METHJI, STHJI, MPOIUJI, U3ONPOIWI, OyTHII, TPET-
OyTwu1, u300yTHIT U TIe KaKAbii U3 Ry HE3aBUCHMO IPYT OT APyra U B KAKIAOM Cilydae O3Ha4YaeT
Bomopon, Cj;4 amkui, TakOM Kak METHJ, STWI, HPOMHJI, HM3OMPONHJI, OYyTWI, Tper-OyTHi,
w300yt win Cs¢ UUKIOATKUJ, TAKOW KaK MHMKJIOMPOMWI, LUKJIOOYTHI, LUKIOMEHTHUI,
IIUKJIOT€KCHJI.

B mpenmnodruTebHOM BapUaHTe OCYIIECTBIIEHUS HACTOSINErO H300PETeHHs COeTUHEHHE
(C) nns mpuMeHeHHUs B KayecTBe MHIMOMTOpa KMHA3bl WM ero N-okcua, (apMaleBTHUECKH
npremjiemMasi CoJib, (hapMalleBTHYECKU TIPUEMJIEMbIN COJIbBAT HIIA CTEPEOU3OMED, MPEICTABIISIET
coboii coennnaenue popmyn (Xa-1) - (XVIla-1) rae:

- Kakapld m3 R; HE3aBHCHMO ApPYyr OT Apyra W B Ka)IOM Cliydae BBIOpAH W3 TPYIIIIHI
cocrosleld M3 craenyromux. Bomopox, ramoreH, Cig amkun, C,s ankeHun, Cps amKUHWI,
LUKJIOANKU, rerepounkiami, apui u rerepoapui, CF;, CN, NO,, ORjy;, SRy;, N(Ry)2, CORyy,
C(O)OR3;, CON(R21)2, OC(O)Rz1, OCON(R21)2, NC(O)Rz;, NCON(R21)2, OC(R21),0 n
OC(R21)2C(R22),0, rae ykazaHHBbIA aJKWI, aJKEHWI, AJKUHWI, LHUKIOAJIKWUI, TeTEPOLIMKIINI,
apuil U TeTepoapusl HeoOs3aTeIbHO CONep KaT OOUH UJIM OOJIbIIee KOJUYECTBO 3aMECTHTENEH,
BBIOpaHHBIX W3 TPYMMbL COCTOALIEH u3 chenyromux: ranoreH, Cjg amKul, LHUKJIOAJIKHIL,
rerepounkyny, CF3;, CORj;, N(Rz1), CN, CONR;;, C(O)ORy; mmu ORyj, u Kaxabii
HeOOs3aTeIbHbIM  AIKWJIbHBIM  3aMECTUTEb  JOIMOJHUTEIbHO  HeOOs3aTeNIbHO — 3aMelleH
cnenytotumu: rereporukimt, N(Ry1), win ORyy; u roe kaxnabiii u3 Ry u Ry, HesaBucumo npyr
OT Jpyra U B KKIOM Cllydae BBIOpAaH M3 TPYIIIbL, COCTOSAMIEH M3 clenyromux: Bogopon, Cie
ankwi, C,y ankenwn, Cpy4 aJKUHWI, UUKJIOAJIKWJ, TeTEPOLMKINI, (DEeHHs, reTepoapui |
apuajKWI W TAe YKa3aHHbIE AJKWIbHBIN, AJKEHWJIbHbIN, AJKUHWIbHBIM, LUKIOAJKUIbHBIN,
reTePOLMKIIMIbHBIA, (EHUIbHBIH, TeTEePOAPWIbHBIA W  aAPWJIAJKWIBHBIA  3aMECTHTEIH
HEeoOs3aTeIbHO 3aMEIIeHbl CIEAYIOMUME. ranoreH, Cig alKui, [UKJIOANKHUI, TeTePOIMKIIIIL,
denun, OR3; mmm N(Rsy),, roe xaxnabiii u3 Ry u Rs; He3aBuUCHMO npyr OT Apyra U B KaxkIOM
ciiy4ae BBIOpAaH W3 TPYMIbI, COCTOSIIIEH U3 Claenyrmux: Bogopon u Ci4 amKul, KaKIblid U3 P
SIBJISIETCSI TIEJIBIM YHCIIOM B TranaszoHe ot 0 1o 4;

- Kakapld m3 R3 He3aBUCHMO Apyr OT Apyra ¥ B KaXKIOM Cliydae BBIOpaH W3 TPYIIIIHL
COCTOsIIIEH U3 Cienyromux: Bogopon, ranorex, CFs, Ci4 ankwn, nuknoankwit, OR,y, 1 N(Ry)s, u
rae Kaxkapii u3 Rp; HE3aBUCHMO JIPYr OT Jpyra M B KaXaoM ciay4dae o3Hadaer Bomopon, Cis
AJNIKWI, TAKOW KaK METHJI, STWJ, MPOIWI, U30Mponwi, OyTwi, Tper-Oytui, u3o0ytwn wiu Cse
LUKJIOAJIKWJI, TAaKOH Kak IUKJIONPONWJ, LWUKJIOOYTHUJI, LMKJIONEHTHJ, LHUKJOreKCHUI, Ooee

MPeanoUYTUTENIbHO R3 HE3aBUCUMO BBIOpAH U3 IPYIIIbL, COCTOSIIEH U3 cienyromux: sogopon, Cl,
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Br, F, OMe, N(R21)2, u Ci4 ankwi, Takol Kak METHJI, STWJ, MPOMWJI, U30NPONWI, OYTHII, TpeT-
OyTri, n300yTHI U rAe Kaxabli u3 Ry He3aBUCHMO APYyT OT Apyra U B K&KAOM ClIydae 03HA4aeT
Boopon, Cj;4 anmkui, TakoM Kak METHJ, STWI, HPONWJI, H30NPONMJ, OyTWi, Tper-OyTui,
m300ytun uimun Cs LUKIOANKWI, TaKOH Kak LMKJIONPONMII, LHUKJIOOYTHUJ, LHUKJIOMEHTHI,
LUKJIOTE€KCHUJL.

- T BriOpan u3 rpynmnsl, Bkmouaromeil CHy, N-R, O wmn S, roe R BeiOpan u3 rpynmsl,
BKIIOvarome Bomopox, Cijo aNKWiI MM LUKJIOAIKHWI, KOTOpble HEOoOS3aTeNbHO 3aMeIleHbI
CIEeNYIOIIUMU. aTOM TaJioreHa, apuwibHasg TIpynmna Wi  apWIalKWiIbHasg  TPYMIa;
npeanoututensHo T BeIOpaH u3 rpymnmsl, BKIouaromed CH, wmu O;

- Kaxabiii u3 U HE3aBUCHMO B KaXIOM Cliydae BbIOpaH M3 rpymmbl, BKIrOUaromein C-
rayoreH, C-R, O uimu N; u, rie R BoiOpan u3 rpymnmnsl, Brouatomeii Bogopona, OR 1, N(Ry1),, Ci.
10 QJIKWAJT WM UKJIOAJIKHIL, KOTOPbIe HEOOA3aTEIbHO 3aMELICHbI CISIYIOIUMH. aTOM TaJlorTeHa,
apuJibHas TpyIIa Uil apuialKuibHas TPyMna, rae Kaxaeli u3 Ry He3aBuCUMO ApyYT OT pyra u
B K&OXIOM CJy4ae BBIOpaH W3 TPYMIBL, COCTOSALEH U3 cienyroumux: Bogopon U Ci4 ankwi,
npeanoutuTenbHo U HE3aBHCUMO B KaXKIOM Cllydae BbIOpaH M3 Tpymnmbl, BKIouaromend C-
rajored, C-R wmu N; u npeanourutensHo R o3nagaer Bomopox umm Ci4 anmkui, Oonee
npeanoutuTenbHO U HE3aBUCHMO B KQXKIOM Cllydae BbIOpaH u3 rpynmsl, BKIoydaromei C-R
N; u 6onee npennouturensHo R 03Ha9aeT Bogopox;

- Kaxbii m3 D He3aBUCHUMO B KaXKJIOM Cllydae BbiOpaH u3 rpymmsl, BKiovaromei C, C-R

wi N, rae R BbiOpan u3 rpynmbl, BKmrouaromed Boxopox, Cis ajKul WIM LHKIOAJTKHI,

5
npeanouTuTeIbHo D He3aBHCHMO B KaXKZIOM cliydae BeIOpaH w3 rpynmbl, Bkirovaroment C, C-R
unu N, u npeanoutureabHo R o3HavaeT Bonopon;

- M SIBJISIETCS LIEJIBIM YHCIIOM, PaBHBIM | min 2;

- N SIBJIAETCA LIEJIBIM YUCJIOM, paBHbIM O mnu 1;

- Kaxapld U3 R,; HE3aBUCHMO JPYr OT Apyra U B KaKAOM Cily4ae BbIOpaH M3 TPYIIIIbI,
cocrosimed u3 cnenyromux: Bomopon, Cis amkun, C, s ankennmn u Copis amKUHWIL, TIe
ykazanubii Cys ankwi, Co s ankenun u  Coys anKUHWI HEOOSI3aTENIBHO  3aMelIeHbI
CIENYIOIIUMHU. aTOM TrajioreHa, apujibHasi TPYIa WM apUIAKUIbHAS TPyMna; KaKabid u3 nl
SIBJIAETCS LIEJIBIM YUCJIOM B Auana3oHe ot 0 1o 5; mpeanourutenbHo R, 03Havaer Bogopon wiun
Ci.5 ankm,

- Kaxnbiil u3 R, HE3aBUCUMO Jpyr OT APyra U B KKIOM Cliydae BHIOPAH W3 TPYIIIIHL
cocrosimen u3 caenyromux: Ciis ankun, Cygs ankerwn, C, s aJKUHWI, TUKIOAJKUI,
TeTePOLUKIIWI, apui, rerepoapun, apunaikui, rajoreH, NO,, CF;, CN, OR;;, SRy, N(Ryy),,
OC(R1)20, OC(R11)2C(R11),0, COOR;;, CORy1)2, CON(Ry)2 u SON(Ry1)2, U Kaxkablid
HEeoOs3aTeIbHbIA  AJIKMJIbHBIN, AJKEHWIbHBIN, AJIKUHWIBHBIN, UKJIOAJTKUIbHBINA, apUJIbHBIN,
reTePOLUKIIMIBHBIN, TeTePOAPIIIbHBIN 3aMECTUTENb AOMOJHUTEIHPHO HEOOS3aTeNIbHO 3aMellleH
cnenyromumu: ranoreH, Cig ankwmn, mukinoaikwt, apui, N(Rjp)2, CF;, CN, COOR;;, CO(Ry1)2,
CON(R11)2, SO2N(R11)2 uniu ORy; 1 rae kaxabiii u3 Rj; HE3aBUCUMO JPYT OT ApPyra U B KaKIOM
ciiyd4ae BBIOpaH W3 TPYIIIBL, COCTOSIIEN W3 ciaenyromux: Bomopon, Cie alKuil, LUKJIOAJKHII,

FEeTEPOLMKIIWII, apui, FeTepoapui U apuiIaIKWJ, I'ZI€ YKa3aHHbIE AJIKWJIbHBIN, AJKEHWIbHBIN,



56

QJIKUHUJIBHBIN, UUKIOAJKWIbHBIM, TIE€TePOLUKIWIbHBIA, AapUJIbHBIA, TIE€TePOAPUIIBHBIN U
APWJIANIKWIBHBIN 3aMECTHTEIN HeoOs3aTeNIbHO 3aMeLIeHbl CenyromuMu: ranoreH, Cig anku,
rukJoankui, rerepounkiini, ORsy umn N(Rxp),, rae kaxabiii u3 Rs; u Rs; He3aBucumo npyr ot
Apyra U B KaKIOM Cliydae BBIOpaH M3 TPYIIIbL, COCTOALIeH u3 ciaenyromux: Bogopon u Ciy
ankui, Ooyiee TPEANOUTUTENHHO, €CIH KaKAbli M3 R,y HE3aBUCHUMO BBIOpAH W3 TPYIIIIbI,
cocrosimeit u3 cnepyroumux: rajgored, OR;j, Cj¢ ankui, LUMKJIOANKII, T€TEPOLUKIIIII, apwul,
rerepoapui, CF3, CN, SR11, N(Ru)z, OC(R11)20, OC(R11)2C(R11)20, COOR]], CO(R11)2 151
CON(R11),, u rae kaxnabiii u3 Ry; He3aBUCHMO APYT OT APyra U B KaXKIOM Cily4ae BbIOpaH W3
TPYIIBI, COCTOSIIIEH U3 creayromux: Bonopon, Ci 4 amkul, HUKJIOATKUAT U TeTePOLUKIINI, elle
OoJiee MPennoOYTHTEBHO, €CIIU KaKIbld U3 R,y HE3aBUCHMMO BBIOpAH W3 TPYIIIBI, COCTOSINEH M3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINI, apHI, TEeTePOapPUI,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C/_4 ankun), CO(rerepormkmi), CO(C;4 amkun),
CONH(C;4 amxun) u CONH(umkIoankwi), Kaxabld w3 n2 sBISETCS IENIbIM YHCIOM B
nuana3zoHe oT 0 10 4, mpeAnOUYTUTENBHO KaKIbIA U3 N2 ABJISETCSA LEJbIM YUCIOM B JHUANa30HE
or 0 o 2;

- KaXIplii 13 B He3aBUCHMO APYr OT Apyra U B Ka)JOM Clilydae BbIOpaH W3 TPYIIIHL
Brmovaromieit C-R, O, N, S u NR+, rne R BoiOpan u3 rpymnmsl, BKIrO4aromen sogopon uimu Cijg
AJKWI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapYUIbHON TPYMIOH WM
ApWJIANKIIBHON rpymmoi, rue R, BeIOpaH U3 rpymnmbl, COCTOsIEeH U3 cienyromux: Bogopon, Cig
ankui, Cie aTKeHW, HUKJIOATIKWI, TeTePOLUKIW, apui, apunainkui u CFs3; mpennoyTurensHo
KOKABIH U3 B HE3aBUCHMO JIpyr OT Jpyra W B KaKIOM Cly4ae KaKIblil BHIOpAH W3 TPYIIIbI,
Brirovaromeii C-R, O u NR7, roe R, BbiOpan u3 rpymnmsl, BKIodarouiei Boxopon wiu Cjg
ankun u R oznauaet Bopopon win Cj4 aaKu.

- Kaxnabiii 3 E He3aBUCHMMO APYr OT Apyra M B KaKAOM Cily4ae BbIOpaH W3 TPYIIIIHL,
srirovaromeit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymnmsl, Bkirovarommei Bogopon wim Ci.jg
aNKWI, KOTOPBI HEOOs3aTebHO 3aMelleH aTOMOM TrajioreHa, apHJIbHOH TPYNIoH WM
ApWJIATIKWIIBHOM rpymnmoii, rae Ry BeIOpaH u3 rpymnmsl, coctosiueli u3 cnenyromux: sogopon, Cie
ankun, Cj¢ aTKeHWN, UUKJIOAJKWI, reTepouukiui, apwt, apunaikui u CFs; mpenmoyTurenbHo
Kakabiid u3 E He3aBUCUMO IPYT OT Apyra U B KQXKIOM Cliy4dae BbIOpaH U3 TPYIIbI, BKIFOYAOIIEH
C-R, O u NR7, rne R, BbiOpan u3 rpymnmbl, Bkmouaromeii Bogopon wiu Ci4 ankun u R
o3HavaeT Boxopon win Ci4 amkuL.

- Kaxnblil u3 Ry, HE3aBUCUMO JPyT OT APyra U B KaKIOM Cliydae BBIOpAH W3 TPYIIIIHL
cocrosmenn u3 caenyromux: Cpis ankun, Cygs ankerwn, C, s aJKUHWJ, TUKIOAJTKUI,
TeTePOLUKIIWI, apuj, rerepoapui, apunaikui, rajgoreH, NO,, CF;, CN, OR;;, SRy, N(Ryy),,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(RM)z, u KaX(I[beI HeoOs13aTENbLHBIN
AJIKWIbHBIN, aJIKEHUJIbHBIN, aJKUHWIbHBIN, [UKJIOAJIKWIbHBIN, apUJIbHBINA, Fe€TEPOLMKINIbHbIN,
reTepOaAPWIbHBIN, aPWIANKUIBHBIA 3aMECTHTEb JOMOJHUTEBHO HEOOsS3aTeNIbHO 3aMelleH
CIIENYIOIUMU. TaJIOTeH, ajakui, mukiaoankwmi, apuit, N(Rj1),, CN wi OR;; u roe kaxnmbril u3 Ry
HE3aBHCHMO JIPYT OT Ipyra U B KXKAOM CJIydae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX

Bopopoa, Cie ankui, LMKIOANKWI, TeTepOLMKIMI, apui, TeTepoapwyl U apUIAIKWJ, Te
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YKAa3aHHbIE AJKUJIbHBIN, AJIKEHWJIbHBIM, aJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, MeTepOLUKINIbHBIN,
APWIBHBIN, TeTEepPOAPWJIbHBIA M apWJIAJKWIBHBIA 3aMECTUTEIN HeOOs3aTeNIbHO 3aMelleHbI
CIeYIOIIHUMU: TAJIOTeH, aJIKIJI, UUKIOANKWI, rerepounkini, ORs; wimm N(R3),, roe kakabid u3
R3; u R3y He3aBuCHMO ApYyT OT Apyra U B KaXKIOM CiIydae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3
cnenyromux: Bopopoa u Ci4 ankui, 6osee mpeanovYTUTENbHO, €CU Kaxablil 13 R,4 HE3aBUCHMO
BbIOpaH W3 TPyMIbI, cocTosimed u3 chaenyromux: rajgoreH, OR;;, Ci¢ amkui, LUKIOATKUI,
FETCPOLUKITMII, apuil, rerepoapull, CF;, CN, SRy, N(Ri1)2, OC(RH)zO, OC(R]])QC(R“)QO,
COOR;;, CO(Ry1)2 u CON(Ryy)2, u rie kaxabiii u3 Ry HE3aBUCUMO APYT OT APyra U B KaXIOM
cily4ae BBIOpAH W3 TPYIIbI, COCTOsIIEH W3 cienyromux: Bomopon u Ci4 ankui, eme Oosee
MPEIMOYTUTENbHO, €CIU KaKObli U3 R,4 HE3aBHUCHMO BBIOPAH W3 TPYMIbI, COCTOSLICH WH3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINI, apHI, TEeTePOapPUI,
CF;, CN, OCH,0 u OCH>CH,O; kaxxabiii U3 n4 SBJISIETCS LIEILIM YUCIOM B Auana3oHe ot O 1o
4, NpeanoOYTUTENBHO KXKIbIA U3 N4 SIBJSETCS LENbIM YUCJIOM B 1rana3zone ot 0 1o 2;

- Kaxnblil u3 R,3, HE3aBUCUMO Jpyr OT APyra U B KKIOM Cllydae BBIOpAH W3 TPYIIIIHL
cocrosmen 3 caenyromux: Cpgs ankun, Cygs ankerwn, C, s aJKUHWI, TUKIOAJTKUI,
reTepOLUKIIW, apwi, rerepoapun, apwiankmwi, rajgoreH, CFs;, OR;;, SRy, N(R;1),, COORyj,
CO(R11)2 1 CON(R1}),, ¥ KakIblii HEOOS3aTEIbHBINA AKMIbHBIN, AJTKEHUJIbHBIN, aJTKUHUIBHBIH,
LUUKJIOAJKUJIbHBIM, ApWUJBHBIM, TE€TePOLMKIWIbHBIN, TIe€TEPOAPUIIbHBIN,  APUIIAIKUIbHBIN
3aMECTHTEJIb JIOMOJHUTENIbHO HeOoOs3aTeNbHO 3aMEIleH CIEAYIOIUMU. TaJIoreH, aJIKWI,
rukgoankui, apui, N(Rjp),, CN wi ORy; u roe kaxkaenii u3 Ry He3aBuCUMO APYyT OT ApPyra U B
KOKIOM Cllydae BBIOPaH W3 TPYMIBL, COCTOsIer u3 ciuexnyromux: Bogopon, Cig ankmi,
LUKJIOAJIKUJI, TETEPOLMKIWI, apuj, reTepoapui U apuiajKWwi, IA€ YKa3aHHBbIA aJIKWJIbHBIN,
LUKJIOAJKUJIbHBIM, TeTePOLUKINUIBHBIN, apUibHbIM, TeTepOapWIbHBIA W  ApWIAIKUJIbHBINA
3aMeCTUTEIM HEeOOS3aTeNIbHO 3aMEINeHbl CIEAYIOIIMMHU: TajOreH, alKWI, [HKJIOAJTKHUI,
rerepounkini, OR3; uma N(Rap),, roe xaxabiii u3 Rs; u R, HesaBucumo apyr or apyra u B
KQKIOM CJlydae BbIOpAH M3 TPYIIIbI, COCTOSIIEH U3 chnenyromux: Bogopon u Ci 4 ankwur, Gosee
MPEINOYTUTENbHO, €CIM KaKObli M3 R,; HE3aBHUCHMMO BBIOPAH W3 TPYMIbI, COCTOSILICH WH3
cnenyrommux: Ci¢ ajKwi, LNUKJIOANKWI, TeTePOLMKINI, apujl U reTepoapui; eme Ooee
MPEATNOYTUTENBHO, eci R,3 o3Havaer Ci4 amkui, KaXAbli U3 N3 SBJISETCS LEJbIM YUCJIOM B
nuana3oHe ot 0 mo 2.

I7le YKa3aHHBIA [UKJIOATKHUI MPEACTABISET COOO0W MOHOLMKINIECKYIO, OUIMKITHYECKYIO
WU TPULMKINYECKYI0 KOJBLEBYIO CHUCTEMY, COAEpPKAIIYyI0 3-7 3JEMEHTOB KOJbLia B OJHOM
KOJIbIIE, YKa3aHHBIH MeTePOLUKIIHI IPEACTABIsIeT COOOH HACBHIIEHHBIH, YACTUYHO HACHIIIEHHBIH
WIA TIOJIHOCTHIO HACBIIIEHHbI MOHOLMKJI, OMLMKI WM TPHULMKJ, comepxamuid ot 3 mo 12
aToMOB yriepoma W | wmiam 2 rerepoaroma, He3aBUCHUMO BblOpaHHBIX u3 umcia O wmam N;
YKa3aHHBI apwil TpPEACTaBisieT co0oi (eHwt, HapTWI WIH aHTPALEHWI, HeoOs3aTelbHO
KapOOLMKIINYECKH CKOHASHCHUPOBAHHBINA C ITUKJIOATKUIOM WA T€TePOLUKIIAIIOM, CONEPKAIIIM
5-7 >JeMEHTOB KOJIbLIA, YKa3aHHBIH TeTepoaprl MPEIACTaBISIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEPXkAIyI S5 Wi 6 KOJBLEBBIX aTOMOB, WM OWUIUKJIUYECKYIO

apOMaTHYECKYIO0 Ipymmy, cofepxawmyr or 8 1o 10 aromos, copepxauyro 1-3 rerepoaroma,
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He3aBUCUMO BbIOpaHHbIX U3 uncia O umn N.
IIpennouturenbHble coenuHeHus kiacca (I) BbIOpaHbI M3 uUncna coeaMHEHUN (Gopmy
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rae Ry, Ra, R, Rz, Rus, T, U, B, E, D, p, nl, n2, n3, n4, m, n o6nagarwT TaKUMH K€

dopmyna (XXVa-1)

3HAYeHHsIMHU, Kak ompeneneHo Bbime ausi popmya (Ila) - (IXa), u myHKTHpHAs CBsI3b O3HAYAET
HeoO0s3aTeIbHYIO BOMHYIO CBSI3b, U IJIe

- Kakapld 3 R3 HE3aBUCUMO Apyr OT ApPyra ¥ B KaxKIOM Cliydae BbIOpAaH W3 TPYIIIIHL,
cocrosmei u3 cienyomux: Bogopon, CFs;, ranoren, C4 ankwi, uuknoankui, ORyp, N(Ro),, u
rae Kakapiii u3 Rp; HE3aBUCUMO JIpYyr OT Jpyra M B KaXAOM ciay4dae o3Hadaer Bomopon, Ci4
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIII, H30Mponi, OyTwi, Tper-OyTwi, u3o0ytumn win Cse
[UKJIOAJIKWJI, TaKOH KakK IUKJIOMPONWJ, UWKJIOOYTHUJI, LMKJIONEHTHJ, LUKJIOTeKCUI, Ooee
MPEINOYTUTENbHO R3 HE3aBUCUMO BBIOpAH U3 MPYIIIBL, COCTOSIIEH U3 cienyromux: sogopon, Cl,
Br, F, OMe, N(R3;),, u Cy4 anxwi, Takol Kak METHJI, STHJI, MPOIMWJI, U30NPONWI, OyTHII, TpeT-
OyTwt, n300yTHIT U TIe KaxXAblid U3 Ry HE3aBUCHMO IPYT OT APyra U B KAKIAOM CIy4ae O3HA4YaeT
Bomopon, C;4 amkui, TakoM Kak METHJ, STWI, NPONHJI, H3OMPONHJI, OyTWI, TpeT-OyTHi,
u3o0yTin mwin Cs¢ UUKIOATKWJ, TAKOW KaK MHUKJIOMPONIUI, LUKJIOOYTHII, LUKIOMEHTHUI,
LUKJIOT€KCHUJL.

B mpenmnodruTebHOM BapuUaHTe OCYLIECTBJICHUS] HACTOSIIErO M300peTeHUs] COeNMHEHNE
(C) nns mpuMeHeHHUs B KadeCTBE MHIMOMTOpa KMHA3bl MIHM ero N-okcua, (apManeBTHUECKH
npuemiiemMasi CoJib, papMaleBTHUECKU IPUEMJIEMbIN COJIbBAT HJIM CTEPEOU30MED, MPEACTABIISIET
coboii coenunenue Gopmya (XVIIa-1) - (XXVa-1) rue:

- Kaxnplii 13 R HE3aBUCUMO JIpyr OT Opyra U B KaKIOM Cliy4ae BBIOpAH U3 TPYIIIIbI,
cocrositiei w3 cuaeayroumx: Bogopon, ramoreH, Cig ankui, C,s ankeHun, C,s aJKUHHI,
IUKJIOANKU, Terepouukimi, apui u rerepoapui, CF;, CN, NO,, ORjy;, SR;, N(R3;))2, CORyy,
C(O)OR;z;, CON(R321)2, OC(O)Rz;, OCON(R321)2, NC(O)Rz;, NCON(R21)2, OC(R21),0 wu
OC(R21)2C(R22),0, rae yka3aHHBIA aJIKWJI, AJTKCHIJI, AJKUHIJ, LUKJIOAJTKWUI, TeTePOLIMKIINIL,
apuJl U TeTepoapusl HeoOsI3aTEIbHO CONEPIKaT OOUH UJIH OOJIbIliee KOJNUYECTBO 3aMECTHUTENEH,
BBIOPAHHBIX W3 TPYMMbL, COCTOSIEH w3 chenyromux: ranoreH, Cjg amKui, LHUKJIOAJKHII,
rerepouukyini, CFi;, CORjy;, N(Rj1);, CN, CONR;;, C(O)ORy; mmu ORj, u kaxabid
HEOOs3aTeIbHbIA  AIKWJIBHBIA  3aMECTHTEIb  JOMOJHUTEIBHO  HEOOs3aTeNIbHO — 3aMelleH
cnenyromumu: rereporukiiit, N(R 1), wim ORyy; u rne xaxnbiii u3 Ry u Ry, He3aBucumo npyr
OT Jpyra U B KOKIOM CJIy4ae BBIOpAH M3 TPYIIIBI, COCTOSAMEH M3 Clenyrmux: Bogopon, Cie
ankwi, C,y4 ankenwn, Cp4 aJKUHWI, UUKJIOAJKWJ, TeTEPOLMKIWI, (DEeHWS, TreTepoapui u
apUJAJIKWI U TA€ YKA3aHHbIE AJKWIbHBIN, AJKEHWJIbHbBIN, AJKUHUJIbHBIN, LUKJIOAJIKUJIbHBIN,
reTEePOLMKIWIbHBIA, (EHUIBHBIN, TeTEepOapWIbHBIA W aApPWJIANKWIBHBIA  3aMECTHTEIH
HeoOs3aTeIbHO 3aMeIIeHbl CIeAYIOUUME: rajoreH, Ci aJKWi, [UKJIOAJNKHWI, TeTePOLMKIIHIL,
¢denun, OR3; i N(Rsz), roe kaxabiii u3 Ry u R3y He3aBucuMo apyr OT Apyra U B KaxIOM

ciyyae BbIOpaH W3 TPYMIbI, COCTOAIIEH M3 chaenyroiux: Bogopon U Ci4 amKuiI, KaXIpld U3 p
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SIBJISIETCSI LIEJIBIM YUCJIOM B Auamnasone ot 0 1o 4;

- Kaxapld 3 R3 He3aBUCHMO Apyr OT Apyra M B KaXIOM Clydae BBIOpAaH M3 TPYIIIIHL
cocTosie u3 cienyrmux: Bogopon, ranorex, CFs, Ci4 anxwn, muknoankuwi, ORo, 1 N(Ry)s, u
rae Kaxnabii u3 Rp; HE3aBUCHMO JpYyr OT Apyra U B KaxaoM ciay4dae o3HadaeT Bomopon, Ci4
AJNIKWJI, TAKOW KaK METHJI, 3THJI, MPOIHI, M30Mpomnii, Oytui, Tper-Oytmi, u3o0ytun win Csg
LUKJIOAJKUAJI, TaKOW KaK LMKJIOMPOIWI, LHMKJIOOYTHJ, LUKJIONEHTWI, LHMKJIOTeKCU, Oolee
NPEANoYTUTENbHO R3 HE3aBUCHMO BhIOpaH M3 TPYIIIbI, CocTosIEel 13 chnenyromux: sogopon, Cl,
Br, F, OMe, N(R»1),, u Ci4 anxui, Takol Kak METHJI, STHJI, MPOIUJI, U3ONPOIWI, OyTHII, TPET-
OyTu1, u300yTHIT U TIe KaXKAbli U3 R,) HE3aBUCHMO APYT OT Apyra U B KAKIOM CiIy4ae O3Ha4YaeT
Bomopon, Cj;4 amkui, TakOM Kak METHJ, STWI, HPOMHJI, HM3OMPONHJI, OYyTWI, Tper-OyTHi,
w300yt win Cs¢ UUKIOATKUJ, TAKOW KaK MHMKJIOMPOMWI, LUKJIOOYTHI, LUKIOMEHTHUI,
LUKJIOTEKCHUJL.

- T BbiOpan u3 rpymnmel, Bkirovaromeit CHy, N-R, O umn S, roe R BeiOpan u3 rpymnmsl,
BKIITOUaromet Bomopon, Cijp amKWiI WIM LUKJIOATKWI, KOTOPbIE HEOOS3aTebHO 3aMEIleHbI
CIENYIOIIMMU. aTOM TajJioreéHa, apWibHasg TCPyINNa WX  apWIAJKWIbHAS  TPYIINA;
npeanoututensHo T BeIOpaH u3 rpymnmel, BrIouaromed CH, nmm O;

- kaxkaeiid 3 U HE3aBUCUMO B KKAOM Cliydae BbIOpaH W3 TpyIIbl, BKIO4aromen C-
rasoreH, C-R, O uimu N; u, roe R BeiOpan u3 rpynmsl, Brodatomeii Bogopon, OR 1, N(Ry1),, Ci.
10 QKW WIH LUKJIOAJTKHII, KOTOPbIE HEOOS3aTEIbHO 3aMEIIeHBI CICAYIOIUMU, aTOM TaJIOreHa,
apuibHas TPyNNa WK apUajJKUIbHAs TPYIINa, TAe KaXAbli U3 R ) He3aBUCUMO ApPYyT OT Apyra u
B K&)XJIOM Cjliy4ae BbIOpAH W3 TPYHIbI, COCTOALEH w3 cienyrommx: Bogopon u Cj4 anmkur,
npennoututesibHo U HE3aBUCHMO B KaXKAOM Ciydae BbIOpaH W3 TIpymmbl, BKIo4aromen C-
rajored, C-R wmu N; u npeamourutensHo R o3Hauwaer Bomopon wiau Ci4 ankui, Oonee
npeanouTuTeibHo U HE3aBUCHMO B KaXIOM Cliydae BbIOpaH U3 rpymmbl, BKIoudaromei C-R win
N; u Gonee npennouturenbHo R 03HaYaeT BOJOpO;

- Kaxbiii u3 D HE3aBUCHUMO B KaXKIOM Cliydae BbiOpaH u3 rpymmsl, BKodarmein C, C-R

wii N, rae R BbiOpan u3 rpynmbl, Bmouaromed Bomopon, Cis ajJKWl WIM LUKIOATKHI,

5
MPeanoYTUTENIbHO D HEe3aBUCHMO B KaXKJIOM Cliydae BeIOpaH u3 rpymmbl, Bkirovaromei C, C-R
unu N, u npeanoututebHO R 03HavaeT Bonopon;

- M SBJISIETCS LEJIbIM YHCJIOM, PaBHBbIM | min 2;

- N SIBJISIETCA LEJIbIM YHUCJIOM, paBHbIM O nnu 1;

- kaxablid U3 R, HE3aBUCUMO Jpyr OT Jpyra U B Ka)JOM Cjy4ae BbIOpaH W3 TPYIIIIHL
cocrosmeln u3 cnenyromux: Bomopon, Cis ankun, C, s ankennmn u Cop s amKUHWIL, TOE
ykazanablii  Cys ankwmi, Co s ankenmn u  Coys anKuHWI HEOOS3aTENIBHO — 3aMENIeHbI
CIENYIOIIMMHU. aTOM TajioreHa, apujibHasl TPYIa WIN apujaiKujbHAs TPYIa; Kakabii u3 nl
SIBJIAETCS LIEJIBIM YUCJIOM B Auanasone ot 0 1o 5; mpeanourutensHo R, 03Havaer Bogopon wimn
Cy5 ankm,

- Kaxnblil u3 Rp, HE3aBUCUMO Jpyr OT ApPyra U B KaXKJIOM CJIydae BBIOPAH U3 TPYIIIIBL,
cocroswmenn u3 caeayromux: Cigs ankun, Cogs ankeHwn, Coys aJIKUHW, LTUKJIOAJTKUI,

reTepOLMKIINI, apuil, rerepoapui, apuiaikui, rajgoreH, NO,, CFs;, CN, OR;;, SRy, N(Ri1)2,
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OC(R11)20, OC(R11)2C(R11)20, COORy1, CO(R11)2, CON(Ry1)2 u SON(Ri1)2, 1 Kakblii
HEOOs3aTeIbHbIA  AJIKWJIbHBIN, AJKEHWJIbHBIN, AJIKUHWJIbHBIN, IUKIOAJKUIbHBINA, apUIIbHBIN,
reTePOLMKIIMIBHBIN, TeTepPOAPIIIbHBIN 3aMECTUTENb JAOMOJIHUTEIHPHO HEOOS3aTeNIbHO 3aMelleH
cnenytomumu: ranoreH, Cjg ankwmi, muknoankwi, apuii, N(Rp),, CF;, CN, COOR;j, CO(R1)2,
CON(R11)2, SOaN(R 1), unmn ORy; 1 roe kaxkapiii u3 R HE3aBUCUMO IpyT OT Apyra U B KaXKIOM
ciydae BbIOpaH M3 TPYIIBL, COCTOsIEN u3 cienyromux: Bogaopoxd, Cie aaKui, LUKIOATKHII,
TeTePOLMKIINI, apujl, FeTepoapui U apujaiKui, A€ YKa3aHHbIE AJKUJIbHBIA, AJKEHWIbHBIN,
AJIKUHUJIBHBIN, LUKIOAJKWIbHBIM, TIe€TePOLMKINIbHBIN, apUJbHBIM, TIeTEepOapUIIbHBI U
ApUJIANIKWIBHBIN 3aMEeCTUTEIM HeOOs3aTeIbHO 3aMelleHbl CienyromuMu: ranoreH, Ciq anku,
ukgoankui, rerepounkiimi, OR3; umn N(Rsp),, rae kaxabiii u3 Rs; v R3; He3aBUCHUMO IpyT OT
Apyra U B KaKIOM Cliydae BbIOpaH W3 TPYIIIbL, COCTOsALIeH u3 cienyrommx: Bomopon u Ciy
ankwi, OoJiee TPENNOYTUTENIbHO, €ClU Kaabli u3 R, He3aBHCHMO BBIOpAH W3 TPYIIIIBI,
cocrosimen u3 cuenyromux: ramgored, ORpj, Ci¢ ankui, MUKIOANKWI, TETEPOLUKIWI, apwl,
rerepoapuill, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u
CON(R11),, u rae xaxnplii u3 Ry; He3aBUCHMO APYT OT APyra U B KaXKJIOM Cily4ae BbIOpaH W3
TPYIIBI, COCTOSIIEN U3 Cleayromux: Bonopo, Ci 4 alKul, HUKJIOATKUAI U TETEPOLUKIINI, eIl
OoJee MPennmoOYTHTENBHO, €CIIU KaKAbIH U3 Ry HE3aBUCHMMO BBIOpAH M3 TPYIIIBI, COCTOSINEH U3
cnenyrowmux: rajgoreH, OC; 4 ankui, Ci4 anKui, UUKJIOATKUJ, TETEPOLUKIINI, apiil, Te€TePOapul,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C;4 anmkun), CO(rerepormrmn), CO(C;4 ankun),
CONH(C 4 amxkun) u CONH(UuMKIOAIKW), KaXABIA W3 N2 SBIAETCS LEJIbIM YHCJIOM B
nuanaszoHe oT 0 10 4, NpeAnOYTUTENBHO KaKIbIA U3 N2 ABJISETCSA LEJbIM YUCIOM B JHUANa30HE
ot 0 g0 2;

- KaKablii U3 B He3aBUCHMO Ipyr OT Apyra M B KaXKIOM Cliydae BbIOpaH W3 TPYIIIIbI,
srirovaromeit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymmsl, Bkirovaromei Bogopon wim Ci.qg
AJIKWJI, KOTOpbIM HEOoOs3aTeIbHO 3aMEIIeH aTOMOM TajioreHa, apHJIbHOW TPYIMIOH WK
apUJIANIKHJIBHOM rpymnoi, rae R, BBIOpaH U3 rpyImibl, cOCTosel U3 cienyromux: Bogopon, Cig
ankun, Ci¢ aTKeHWN, UUKJIOAJIKWI, reTepouukiui, apwr, apunaikui u CFs3; mpenmoyTutenbHo
KOKAbIA U3 B HE3aBUCUMO Ipyr OT Ipyra M B KaKIOM Cjy4ae KasKIObli BHIOpAH W3 TPYIIIBI,
Brmovaromeit C-R, O u NR», rne Ry BbiOpan w3 rpymmbl, BKirouaromieii Bogopon win Cj g
ankun ¥ R o3nauaer Bonopon wiu Ci4 amku.

- kaxnplii u3 E He3aBUCMMO Jpyr OT JIpyra M B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL
Brmovaroieit C-R, O, N, S u NR+, rne R BoiOpan u3 rpynmsl, BkIrO4aromen sogopon uiu Ci g
aJKWI, KOTOPBI HEeOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AapYJIbHON TPYMIOH WM
apUJIANKWIBHON rpymnmoi, rae R, BRIOpaH U3 rpymnimsl, COCTosIeH U3 cienyromux: Bogopon, Cig
ankun, Cie aTKeHWI, UUKJIOAJIKWI, TeTepouuKIni, api, apunankui u CFs3; mpenmoyturensHo
Kakabid u3 E He3aBUCUMO IPYT OT Apyra U B KQXKIOM Cllydae BbIOpaH U3 IPYIITbI, BKIFOYAOIIEH
C-R, O u NR7», rone Ry BbiOpan u3 rpymmbl, Bkmouaromeil Bogopon wi Ci4 ankuwn u R
o3HavaeT Bopopon wiH Ci4 amKuL

- Kaxnblil u3 Ry, HE3aBUCUMO Jpyr OT ApPyra U B KaKIOM Cllydae BbIOpAH W3 TPYIIIIHL

cocroswenn u3 craenyromux: Cigs ankui, Cogs ankenwn, Coys aJIKUHWI, LTUKJIOAJTKUI,
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reTepOLMKIINI, apuji, rerepoaputi, apunaikui, rajgoreH, NO,, CF;, CN, ORj;, SRyi, N(Ry1)a2,
OC(R11)20, OC(R]])QC(RU)zO, COOR11, CO(R11)2 u CON(RM)z, u Ka)KI[Hﬁ HeOOs13aTENbHBIN
AJIKWIbHBIN, AJIKEHUJIbHBIN, aJKWHWIbHBIN, [UKJIOAJIKWIbHBIN, apUIIbHBINA, MeTePOLUKINIbHBIN,
reTepOaPWIbHbIN, apUJIAIKWIBHBIA 3aMECTHTENb OMOJHUTEIBHO HEOOs3aTeNIbHO 3aMelleH
CJIEYIOIHUMU: TaJIoOTeH, ajakui, uukioankui, apuit, N(R;1),, CN nm OR;; u rae xaxnprii u3 Ry
HE3aBUCHMO JIPYT OT JIPyra M B KKIOM ClIydae BbIOpPAH U3 IPYIIIbI, COCTOSIIEH U3 CIEAYIOLINX
Bomopon, Ci¢ amKui, LUMKJIOAJKWI, TeTePOLUKIMII, apuj, TeTepoapwl U apUJaJIKW, TIe
yKa3aHHbIE aJIKUJIbHbIN, aJKEHUJIbHBIM, aJKUHWUIbHBIN, [TUKJIOAJKWIbHBIN, MeTepOLUKINIbHBIN,
ApWJIbHBIN, Te€TEPOAPWJIbHBIN M apWJIAJKWIBHBIM 3aMECTUTEH HeOoOs3aTeIbHO 3aMeIleHbI
CIENYIOIIUMU. TAJIOTeH, aJKWJI, HUKJIoankui, rerepounkimi, ORs; wimm N(R3z),, roe kakabiid u3
R3; 1 R3; He3aBUCHMO ApYT OT Apyra U B KaXIOM Clydae BBIOpaH M3 TPYIIIBL, COCTOSLICH U3
cnenyrommux: Bogopon u Ci4 ankui, 6ojiee IpeAnoYTUTENBHO, eCTH Kaxabii u3 R,y He3aBucuMo
BbIOpaH W3 TPyMIbl, cocTosimed w3 cuenyromux: ramoreH, OR;j;, Ci¢ aNKkwi, LHUKIOATKWI,
FETEPOLUKIIWII, apuJl, reT€POaApuUll, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20,
COOR;;, CO(Ry1)2 u CON(Ryy),, ¥ me kaxabiii u3 Ry He3aBUCUMO APYT OT Apyra U B KaXKIOM
ciiy4ae BBIOpaH W3 TPYMIbI, COCTOsIeH u3 cienyromux: Bomopon u Ci4 ankwi, eme Oonee
MPEIMOYTUTENIbHO, €CIH KaKAbld U3 R,4 HE3aBHCHMO BBIOPAaH W3 TPYMIbI, COCTOSIICH W3
cnenyrowmux: rajgoreH, OC; 4 ankui, Ci4 anKui, UUKJIOATKUJ, TETEPOLUKIINI, apiil, Te€TePOapul,
CF;, CN, OCH,0O u OCH,CH,O; kaxxabiii U3 n4 SBJISIETCS LEIbIM YUCIOM B Auamna3oHe ot O 1o
4, NpeanoOYTUTENBHO KaXKIbIA U3 N4 SBJISETCA LEJNbIM YUCIOM B [uana3zone ot 0 1o 2,

- Kaxnblil u3 R,3, HE3aBUCUMO Jpyr OT ApPyra U B KaKIOM Cliydae BBIOpAH W3 TPYIIIIHL
cocroswen wu3 craeayromux: Cjpis ankun, Cygs ankeHwn, C, s aJIKUHWI, LTUKIOAJIKUI,
reTepOLMKIINI, apui, rerepoapui, apuwiankwi, rajgoreH, CFs;, OR;;, SRy, N(R;1),, COORyj,
CO(R11)2 1 CON(R}),, ¥ Kakablii HeOOsS3aTebHbIN AIKMIIbHBIN, aIKEHUIbHBIN, aJKUHUIbHBIMI,
LUKJIOAJKUJIbHBINA, AapUJIbHBINA, TE€TePOLUKIUIIbHBINA, Te€TEepPOApUIIbHBIN, apUJIAJKHIbHBIN
3aMECTHUTEJIb JIOMOJIHUTENIbHO HeOoOs3aTeIbHO 3aMelleH CIEAYIOIMMU. TaJIoTeH, aJKul,
nukioankui, apwi, N(Rj1),, CN wmu OR |y u roe kaxnabiii u3 R| HE3aBUCHMO JIpyT OT Apyra U B
KOKIOM Cllydae BBIOPaH W3 TPYMIbL, COCTOsINer u3 cienyroinux. Bomopon, Cig ankwi,
LUKJIOAJKUJI, TETEPOLUKINUII, apuj, TeTepoapwyl W apUIajKWJ, TA€ YKa3aHHBIM aJKUJIbHBIN,
LUKJIOAJKUJIbHBIN, TeTepPOLUKINUIBHBIN, apPUIbHBIN, TeTepOapWIbHbBI W  apUIAIKUIIbHBIN
3aMEeCTHTEI HeOOsI3aTeIbHO 3aMEIIeHbl  CISAYIOMUMU. TaJlOTeH, AaJIKWJ, [HKJIOAJIKHUII,
rerepounkyimi, OR3; umn N(Rsy),, rme xaxnabiii u3 Rs; u R3, HesaBucMMO Apyr OT 1apyra U B
KQKIOM Cllydae BbIOpaH M3 TPYIIbI, COCTOSIIEeH U3 clenyromux: Bogopon u Ci 4 ankwr, Oosee
MPEINOYTUTENbHO, €CIM KaKObld W3 R,; HE3aBHCHMO BBIOPAaH W3 TPYMIbI, COCTOSLICH W3
cnenyromux: Cji¢ ajKwi, OUKJIOANKWI, TETePOLMKIWI, apwjl U TreTepoapui, eme Oofee
MPEANOYTUTENBHO, ecnu R,3 o3Havaer Cj4 amkuil, KaXAbli U3 N3 SABJISETCS LEJIbIM YUCIOM B
nuana3oHe ot 0 mo 2.

I7le YKa3aHHBIA UKJIOATKHI MPEACTABISET COO0M MOHOLMKINYECKYIO, OUIMKIMUECKYIO
WIN TPULMKJIMYECKYIO KOJIbLIEBYIO CHCTEMY, COAEp KAyl 3-7 3JE€MEHTOB KOJbLa B OJHOM

KOJIbLIE, YKa3aHHBIH MeTePOLUKIIAI PEACTaBIsIeT COOON HACBIEHHBIN, YACTHYHO HACHIIEHHBIH
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WUIA TIOJIHOCTHIO HACBIIIEHHBIH MOHOLMKJI, OMLIMKI WM TPHULMKI, cofepxaumuii ot 3 mo 12
aToMoOB yriepoma u | wminm 2 rerepoaroma, He3aBHCHMO BbIOpaHHbIX u3 uucia O wmm N;
yKa3aHHBIH apuil TMpencTaBiseT coOol ¢eHun, HaQTHI WIM aHTPALEHWI, HEeOOS3aTeNbHO
KapOOLIMKIINYECKH CKOHAEHCHPOBAHHBIN C LUKJIOAIKUIOM WM T€TEPOLUKIIIIOM, COAEPIKALIIM
5-7 >neMEHTOB KOJbIA; YKAa3aHHbIH TeTepoapui INPEACTaBsieT COOOH MOHOLMKIMYECKYIO
KOJIBLIEBYIO CTPYKTYPY, COHEpXKaIlyl S5 WM O KOJBLEBBIX aTOMOB, WIH OWIMKIHYECKYIO
apoOMaTHYECKyIO Ipynmy, coaepxamyr ot 8 no 10 aromos, copepxamyr 1-3 rerepoaroma,
He3aBUCHMO BbIOpaHHBIX U3 uncia O uan N.
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B Oonee mnpenmouyTHTETHPHOM BAapUAHTE OCYINECTBJIEHUS HACTOSALIETO H300peTeHUs
coenuaenne (C), mpemyaraemMoe B HACTOSIIIEM H300PETEHUH Ui TNPHUMEHEHHs] B KadeCTBe
uHruouropa kuHa3el obdmeit ¢opmyner (Illa-al), wimm ero N-okcup, ¢apManeBTHUECKH
npuemsiemMasi cob, (hapMaleBTHUECKH MPUEMIIEMBIA COJBBAT UJIM CTEPEOM30MEp MPENCTABIISET
coboii coemunerne Qopmyn (CXCVIII-3), (CXCVII-7), (CXCVII-11), (CXCVIII-16),
(CXCVIII-19)-(CXCVIII-21), (CXCVII-23)-(CXCVIII-26), (CXCVIII-28)-(CXCVIII-31),
(CXCVIII-33)-(CXCVIII-39), (CXCVII-42)-(CXCVII-47), (CXCVII-49), (CXCVII-51)-
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(CXCVIII-88)-(CXCVIII-90), npuBeaeHHBIX HUXKE:



106

Oy

_éfﬂdfu%/
= ° N =
S
Nas. T, o
dopmyna (CXCVIII-3)

\N
&E\Q\;j/ 0

e N

i fj)* )

= /\Q dbopmyna (CXCVIII-7)

dopmymna (CXCVIII-11)

e
=
o
r.\| AN

dopmyna (CXCVIII-16)

dopmyna (CXCVIII-19)

dopmyna (CXCVIII-20)

F
s
\N M .
a
- il =
I § |
M 2, M

I,

&
= =
Mo, L

dopmymna (CXCVIII-21)

dopmyna (CXCVIII-23)



107

NG

h
>
N/N 3]
O,
=~ N o
I H |
N P

dopmyna (CXCVIII-24)

4 ° ] =
= /\Q dopmyna (CXCVIII-25)
9! O
= ° E =
N-\ I S lN
dopmyna (CXCVIII-26)
= ° m - |
N-\_ | S N
N
O 0
= I © u - |
” /\Q\J
dopmyna (CXCVIII-29)

N o]
~ " popmyna (CXCVIIL-30)
dopmymna (CXCVIII-31)

e

dopmymna (CXCVIII-33)

dopmyna (CXCVIII-28)



108

I,
<
C
=3 F
/I N /l

dopmyna (CXCVIII-34)

.
\’,N .
o, F
= N
I H
N \é)k A@:CN

N\__ S [}
! dopmyna (CXCVIII-36)
Nﬁ
Q
= H =
X CN

¢ dopmyna (CXCVIII-39)

i

\\N

dbopmyna (CXCVIII-35)

dopmymna (CXCVIII-37)

dopmyna (CXCVIII-38)

*1‘/"

dopmyna (CXCVIII-42)

dopmyna (CXCVIII-43)

%/ { /\O dopmyna (CXCVIII-44)



109

dopmyna (CXCVIII-45)

dopmyna (CXCVIII-46)

dopmyna (CXCVIII-47)

dopmyna (CXCVIII-49)

— N - .
saeane
Naw I S AN
dopmyna (CXCVIII-51)

dopmyna (CXCVIII-52)

dopmyna (CXCVIII-53)

@I?J
o Q
(8]
Nas S|
dopmyna (CXCVIII-56)

o
(o}

N 2

H I
\é/L /\Q

dopmyna (CXCVIII-59)




110

dopmyna (CXCVIII-62)

o)
o
N 2
H I
\é/l /\QJ

dbopmyna (CXCVIII-66)
O\dlm/\@
S |

dopmyna (CXCVIII-67)

© M "
H |
\é)l\ /\Q‘ dopmymna (CXCVIII-70)
o g o |
Q

dopmyaaa (CXCVIII-71)

dopmyna (CXCVIII-73)

dopmyna (CXCVIII-74)

dopmymna (CXCVIII-75)



111
/O [
D o
s “ u = |
g e
SRCRNET
2 GN
dopmyna (CXCVIII-82)
" bopmyrna (CXCVIIL-83)
N\
= Q
sgepne

dopmyna (CXCVIII-84)
N\ W N

F

dopmyna (CXCVIII-81)

dopmyna (CXCVIII-85)
N7y
| .
9 Q

" opmyma (CXCVIIL-88)

¥ dopmyna (CXCVIII-89)

K
f\
N o
= " N =
| @*“Q/
N\ R "
F

dopmyna (CXCVIII-90)

dbopmyna (CXCVIII-86)




112

B npeamodtuTenbHOM BapuaHTE OCYINECTBIIEHUS HACTOSIIErO U300PETeHHsI COENUHEHNE
(C), mpennaraemoe B HACTOsIEM M300peTEHMH JUIsI NMPUMEHEHHWs B KayecTBe HHIrUOUTOpa
kuHa3pl odmel ¢opmynsl (IVa-1), npencrasnser coboil coenuHeHHe, BBIOpAaHHOE M3 YHCIA

coennnenuii popmyn (CXCIX) - (CCI), npruBeneHHbIX HUXKE:
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B npeamodtuTenbHOM BapuaHTE OCYINECTBIICHUS HACTOSIIErO U300PETeHHsI COENMHEHHE

dopmyina (CCI)

(C), mpennmaraemoe B HACTOsIIIEM H300peTeHMH Ui NPUMEHEHHMs B KadecTBe HHruOUTOpa
kuHa3pl obwmeit ¢gopmynsr (Va-1), npencrasnser co0oi coequHEHHE, BBIOpAHHOE U3 YHCIA
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(C), mpennaraemoe B HAcTOsIEM M300pETEHMH UIsI NMPUMEHEHHWs B KayecTBe HHrUOUTOpa
knHa3pl obmei Qopmynsr (VIa-1) mpencrasnser coboit coemmnenue ¢opmynsl (CCIV),

MIPUBEIEHHON HUXKE:
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B mpeanoYTUTEIbHOM BapHaHTE OCYILECTBIIEHHS HACTOSIIEr0 H300PETeHHUs] COSMHEHNE
(C), mpeanaraeMoe B HacToslleM M300peTEHHU Ui NPHMEHEHUs B Ka4decTBE WHrUOUTOpa
kuHa3bl obOmel ¢opmynbl (VIla-1) npencrasnser coboii coequnenue ¢Gopmyn (CCIV-1) -
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B npennodTuTenbHOM BapHaHTE OCYINECTBIICHHS HACTOSIEr0 M300pEeTeH sl COSMHEHHE
(C), mpennaraemoe B HACTOsIIEM M300peTeHMH Ul NMPUMEHEHHs B KayecTBe HHIrUOUTOpa

knHas3bel oOmel ¢opmynsl (VIIa-1) mpencrasmsier coboii coemmnenune ¢opmynsl (CCV),
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dopmyna (CCXIV)

(C), mpennaraemoe B HAcTOsIIEM M300peTeHMH JUIsI NMPUMEHEHHMs B KayecTBe HHrUOUTOpa
kuHa3pl obmel ¢opmynsl (Xla-1), npencrasnser coboil coenuHeHHe, BBIOpPAHHOE W3 YHCIA
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B npeamnodTuTeNIbHOM BapuaHTE OCYINECTBIICHUS HACTOSIIErO U300PETeHHsI COENMHEHHE
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(C), mpennaraemoe B HACTOSIIIEM HM300pETEHMU IJIsI MPUMEHEHHs B KayecTBE HHIHOUTOpA
kuHa3bl obmel ¢opmynsl (XVIIa-1) npencrasusier coboi coenunenune ¢opmyisl (CCXX),
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(C), mpennaraemoe B HACTOsIIEM M300peTEHMM IJIsl NPUMEHEHMs B KayecTBe HHruOUTOpa
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B npennodtuTensHOM BapHaHTE OCYINECTBIICHHS HACTOSIErO U300pPETEeHHsl COSIMHEHHE
(C), mpeanaraemoe B HacToslleM M300peTE€HHU Ui NPHMEHEHUs B KayecTBE WHrUOUTOpa
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oo

dopmyna (CCXXV)

N/
N\ :

dopmyna (CCXXVI)
o Q
0]
:ffj/ 1SRas
Nax
dopmyna (CCXXVID)
H
[ ? 0 E NE
Na
dopmyna (CCXXVIII)

N/
[ ? 0
o\O)‘\ /Q )
~d N
N
= dopmyna (CCXXIX)
N/
[ I >:/
= O\i)/mm Y
N

dopmyna (CCXXX)



118

NH
:E/ j/o\g)\o
"X bopmya (CCXXXI)
8] 0
i O\d\N%
; I H
= dopmyna (CCXXXII)

B npeamnodruTenbHOM BapuaHTE OCYINECTBJICHUS HACTOALIETO M300pETEHUsI COSAMHEHUE
(C), mpennaraemoe B HAcTOsIEM HM300pETEHMH IUIsI NMPUMEHEHHs B KayecTBE HHTrHOUTOpa
kuHa3bl o0men ¢popmysl (XX VIla-1) npencrasnser coboit coenunerne dpopmysl (CCXXXIID),

MIPUBEAEHHON HUXKE:
0
o
e N
H
N
NH,

B NpeAnOYTUTCIIBHOM BApUAHTE OCYLICCTBIICHUA HACTOALICTO H306peTeHI/IH COCOAHNHCHUC

dopmyna (CCXXXIII)

(C), mpeanaraemoe B HacToslleM M300peTEHHU Ui NPHMEHEHUs B KadeCTBE WHTUOUTOpA
kuHa3bl oOmeit ¢opmynsl (la), mpencrasnser coOOH coeanHeHHWE, BBIOpAHHOE W3 YHCIIA
coenunenuit popmyn (CCXXXIV) - (CCXXXVII), npuBeAEHHBIX HIKE:

MeO
QO
0O
2 N = |
N\ I T N

dopmyna (CCXXXIV)

= Sy
H
N
O
Na.

dopmyna (CCXXXV)
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0
o NH
Na. | \©/
dopmyna (CCXXXVI)
0
SReede
Nao ~~
N

dopmyna (CCXXXVII)

Hacrosimmee wu3o00pereHne TakKe OTHOCHUTCS K CHOCOOy in  vitro HHrHOMpPOBaHUS
AKTUBHOCTH TMPOTEMHKHHA3bl, KOTOPBI BKJIOYAEeT B3aUMOACHCTBHE MPOTEHHKHHA3BI C
coenunenneM (opmyisl (I'a) [coenunenuem (C), MpUBEASHHBIM HILKE], ONPEIEICHHBIM BBIIIE,
win ero N-oKcHaoM, GpapMarieBTUYECKH MPUEMIIEMOI COJbIO, (hapMalleBTHYECKH MPHUEMIIEMbIM

COJIBBATOM HJINU CTEPCOUZOMEPOM,

(Rﬂp—i; o Y R,
ST o T A I

S ST

(Ra)q (Ra)e 4y

dopmyina (I'a)

rue:

- KaXIbIH M3 A HE3aBHCHUMO BBIOpPAaH M3 IPYMIIbI, COCTOSIICH U3 CIEAYIOIUX. BOAOPOL,
Ci.15 anmkun, Coqs ankeHus1, Copi5 aNKUHIWI, HUKIOAJIKWI, TE€TEPOLUKIIIII, apwuil, TeTepoapuil u
ApWIIANIKWII, TA€ YKa3aHHBIH aJIKWJI, aJKeHWI, AJKWHWJ, LMKJIOAJKUJ, TeTEPOLUKIIHI, apull,
reTepoapuyl W AapWIANIKHJI HEeoOs3aTebHO CONEP:KAT OOUH MM OOoJjblliee KOJHUYECTBO
3aMeCTHTEJIel, HE3aBUCUMO BBIOPAHHBIX U3 TPYIIIBI, COCTOSALIEH 13 cienayromux: ranores, NOa,
AJTKWJI, ATKEHWJI, TUKJIOANKWI, rerepounkimt, apu, rerepoapmi, CFs, CN, OR;i, SRy, N(Ry1)a,
OCR1120, OC(Ri11)2C(R11)20, S(O)Ri2, SORi2, SON(Ri1)2, S(O)Ri1, P(O)ORi1)2,
SO:NR;1COR2, SO:NR;1COzR12,  SONR;jjCON(Ri1)2,  NR;jjCORj2,  NR;;CO2Rjpo,
NR;;CON(R11)2, NR;iC(NR;;)NHR;;, COR;;, C(O)OR;;, CON(Rp1)2, CONR;1SO2R;2,
NR;;SO2R12,  SO2NR;1COz2R12, OCONR[1SO2R12, OC(O)R;;, C(O)OCH,OC(O)R;; wu
OCON(R11)2, ¥ kKaxablii HeoOsi3aTeIbHbIM aJKUJIbHBIN, alKeHWIbHbIH, LHMKJIOAJKWIbHBIN,
ApWJIBHBIN, TeTePOLMKIIIIBHBIN, T€TePOaPHIIbHBIA 3aMECTUTEINb JOTIOJHUTEIBHO HEOOS3aTENbHO
3amernieH cienyromumu: rajgored, NOo, ankwn, umknoankui, apuwi, CFz, N(Ryp)2, ankun wnmum
apun unu rerepoapunamuni, NR;jjCORjz, NR1SOR 1, CORy;, CON(R 1), NRjjCON(R;y)s,
OC(O)R11, OC(O)N(R11)2, S(O)3R11, P(O)(OR11)2, SRy1, S(O)R12, SO2R 12, SON(R )2, CN unu
OR;; u roe kaxaeid u3 Ry u Ry; He3aBucHMO Apyr oT npyra U B KaXKAOM CiIydae BBIOpaH W3

rpynmnel, cocrosimeit u3 caenyrowmux: Bopoporn, Ciis ankun, Cp.s ankeHwn, Cops alKUHWI,
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LUKJIOAJKUJI, TeTEPOLIUKIINII, apuli, rerepoapudi, apuiankui u CFi, rae ykazaHHblE aJIKHJIbHBIN,
AJIKEHUJIbHbIN, AJIKUHUJIbHBIH, LUKJIOATKUJIbHBIH, reTEPOLMKIIUIIbHBIN, APUJIbHBIN,
reTepoOaAPWIIbHBIN U apUIATKHIBHBIA 3aMECTUTEIN HEOOSI3aTEIbHO 3aMEIIeHbl CIIeAYIOIUMU:
raJIOreH, aJKuJj, UUKJIOAJIKWUII, TeTEPOLIMKIIIII, KW WK apui uiu rerepoapunamua, OR3; unu
N(R3»),, rne xaxaeiii u3 R3; u R3p He3aBUCHMO Ipyr OT Apyra ¥ B KaKAOM cliydae BbIOpaH U3
IPYMIIbL, COCTOSALIEH U3 ceayomux: Bogopon u Cj4 ajaKul.

- R; BBIOpan m3 rpymnmsl, BkiItovaromeit Bomopon, Cijp ankwmn, Cpp amkenun, Coopp
AJKUHUJI, [TUKJIOAJIKWII, TEeTePOLUKIIUII, apwuJl, TeTepOoapusl U apruiajikuil, rae ykasaHHbid Ci.jp
ankun, Coip ankeHwn, Cp o aNKUHWI, LUUKIOAJKWI, TETEPOLMKIIMII, apwuil, TeTepoapuil u
apUJIANIKWI HEoOs3aTeIbHO 3aMeleHbl aTOMOM TaJIoreHa, apujibHasl TPyIa, apHiajJKuIbHAs
rpynmna, CF3, N(Ryj),, CN wmm OR;; u roe kaxawni u3 Ry, He3aBHCHMO Ipyr OT Apyra W B
KOKIOM Cliydae BbIOpaH M3 TPYMIbL, cOCTosmei w3 cnenyromux: Bogopon, Ci s amkmr, Cois
ankenun, C, 15 aTKUHWI, UUKJIOAJKWI, F€TEPOLUMKINI, apuJ, rerepoapu, apunankui u CFs, roe
YKa3aHHbIE AJKUJIbHbIN, AJKEHUJIbHBIN, aJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, MeTePOLUKINIbHBIN,
APWJIbHBIM, TeTEePOApWJIbHBI M apWJIANKIJIBHBI 3aMECTHTEIN HeOOS3aTeIbHO 3aMelleHbI
CIENYIOIIMMHU. TaJIOTE€H, aJKWI, L[HUKJIOAJIKII, TEeTEPOLUKIWI, aJKWI WId apuil WIH
rerepoapmiamun, OR3; mm N(Rs,),, roe kaskawiii u3 Rs; u R3; He3aBUCUMO ApyT OT Apyra U B
KKIOM CJTy4ae BBIOPAH U3 TPYIIIBI, COCTOSIIEH U3 CIEAYIOMUX: Bogopon U Ci4 alTKUIT, KX IbIH
n3 s utpasHo O uim 1;

- kbl u3 Ry 1 Ry He3aBUCUMO APYT OT Ipyra v B KQKJIOM Cliydae BIOpaH U3 TPYIIIIbL,
cocroslleld U3 cruenyroumx: Bopopon, ramored, Cigs amkun, Cp s ankeHun, Cp.is aJKUHWI,
LUKJIOANKUJ, rerepounkiami, apui u rerepoapui, CF3, CN, NO,, ORy;, SRy;, N(Rj1)2, CORyy,
C(O)OR31, CON(R31)2, OC(O)Rz;, OCON(R31)2, NC(O)R3;, NCON(R3z1)2, OC(R31);0 u
OC(R21)2C(R22),0, roe yka3aHHBIA ajdKWI, aJKEHWJ, aJKUHWJ, LUKJIOAJKHIJI, T€TePOLIUKIINIL,
apuiI ¥ reTepoapusl HeoOs3aTeNbHO COMAEpP AT OAMH MM OOJIbIee KOJMYECTBO 3aMECTUTENEH,
BBIOpaHHBIX M3 TPYIIIBL, COCTOsIIEH 13 caenyromux: ranoreH, C s ankui, CFs, N(Ra1),, CN umm
OR»; u roe xaxnabiii u3 Ry 1 Ry, He3aBUCUMO ApYyT OT Apyra U B KaKIAOM Cilydae BbIOpaH U3
rpynmel, cocrosimeidt u3 cienyromux:. Bomopord, Ciis ankun, Cp.s ankeHwn, Copis alKUHHI,
LUKJIOAJKUJI, TETEPOLUKIINII, apUJl, TeTepOoapuyl U apwJIajIKUJl U TA€ yKa3aHHbIE AJKUJIbHBIN,
aJIKeHWIbHBIN, AJIKUHUJIBHBIH, LUKJIOATKUJTbHBIM, reTEePOLMKIIUIIbHBIN, APUJIbHBIN,
reTepOaAPWIbHBIN U apUJIANIKWIIBHBIA 3aMECTUTEIN HeOOS3aTeIbHO 3aMeIeHbl CIIeTYOIIHMH:
raJioreH, ajiKuJI, MUKJIOAJKWI, Terepounkii, apui, OR3; wim N(Rs;),, e kaxasiii u3 Rs; u Ry
HE3aBHCUMO JIPYT OT Ipyra U B KAXKAOM CIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISIYFOIIHX
Bogopon u Cj4 aJKWJL, KOKABIA U3 P SBISIETCS LEIbIM YUCJIOM B nuarna3oHe oT 0 1o 4; KaXKabli
U3 ( SABJSETCA LEJIbIM YHUCJIOM B [uana3zone ot 0 1o 2;

- Kakapld m3 R3 HE3aBUCHMO Apyr OT ApPyra M B KaXKIOM Cliydae BBIOpaH W3 TPYIIIIHL
cocroslleld U3 cuenyroumx: Bopopon, ramored, Ci.s amkun, Co.s amkenun, Cp.is amKUHWI,
nukioankui, rerepounkiaw, apun U rerepoapwi, CFiz, CN, NO, ORz;, SRz, N(Rai)o,
NC(O)Rz21, NCON(R21)2, CORz1, C(O)OR21, CON(R21)2, OC(O)R21, OCON(R21)2, OC(R21)20 u

OC(R21)2C(R22):0, rae yka3zaHHBIA aJKWI, AJKEHWI, AJKUHWI, LUKIOAJIKWI, TeTePOLIMKIINI,
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apuil U TeTepoapmsl HeoOs3aTeIbHO CONepkKaT OOUH WUJIM OOJIbIIee KOJUYECTBO 3aMECTHTENEH,
BBIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH 13 ciaenyromux: ranoreH, Ci s ankwmi, CFs, N(R2;),, CN umm
OR»;; u roe xaxabiii u3 Ry 1 Ryy He3aBucuMO Apyr OT Apyra U B KOKAOM CiIydae BBIOpaH U3
rpynmnel, cocrosimeidl u3z caenyowmwux: Bopoporn, Cijs ankun, Cp.ps ankeHwn, Cops aJKUHWI,
LUKJIOAJKUJI, TE€TEPOLIUKINII, apuJjl, FeTepoapwyl U apwiajkuil U IA€ yKa3aHHbIE AJKUJIbHBIN,
AJIKEHWJIbHBIH, AJIKUHUJIBHBIN, LIUKJIOAJIKUAJIbHBIH, reTepOLMKIIUIIbHBIMN, ApPWIbHBIN,
reTepOapUIIbHBI U apWIAJKUIbHBIA 3aMECTHTEIN HEOOS3aTeNIbHO 3aMEIIeHbI CJISIYIOIUMH:
rajioreH, ajiKuI, HUKJI0AJKWI, rerepounkini, apui, OR3y win N(R3p),, e kakabiid u3 Rs; u Rx;
HE3aBHCHUMO JIPYT OT Ipyra U B KAKIAOM Cliydae BbIOpaH U3 I'PYIIIIbI, COCTOSIIEH U3 CIEAYIOMUX
Bogopon u Cj4 aJKWJ, KOKIObIM U3 T SBISIETCS LIEJIbIM YMCIOM B Auamna3zoHe ot 0 mo 3; mpu
ycioBum, uto, ecii R3=NRj; u R;=H, To R3 1 NR; BMecTe MoryT 00pa3oBaTh HACBIIIEHHBINA WU
HEHACBIICHHbIA LUKJIMYECKUH (parMeHT;

- kaxablii 13 Ry u R4 HE3aBHCHMO APyr OT ApPYyra M B KaXIOM CJlly4ae BBIOPAHbBI H3
TPYNIBI, cocTosimel u3 cnenyrouux: sogopon, CF;, C s ankun, C, i5 ankermn, C,.js alKUHWIT,
LOUKJIOANKUI U TeTepouuKIni, rae ykasaHHbell Cj s ankwn, C,. s ankeHun, C,is aJKUHWI,
LUKJIOATIKAJI W TEeTePOLMKIMI HeoOs3aTeNIbHO 3aMEIIeHbl CIASNYIOUIUMH. aTOM TaJloTeHa,
apwibHas rpynna, apunaikuibHas rpymnmna, ORjs, SRy3, N(Rj3)2, CF3 unn CN, roe kaxaelil u3
Rj3 He3aBHCHMO JIpyT OT Apyra BeIOPAH W3 TPymIbl, BKIouaromeit sogopon, Ci.jp ankmr, Co gz
ankeHus, C,.p aNKUHWI, LUHUKJIOAJIKWUI, TETEPOLUKIWI, apwi, TeTepoapuil WIM apUJIAIKUII,
KOTOpbIe HEOoOs3aTebHO 3aMEIIeHbl CIEAVIOIUMHU. aTOM TajloTeHa, AapuiibHasl TpyIIa,
apunankwibHas rpynma, OR3; wim N(Rs,),, roe xaxabnii u3 Rs; u Rsp He3aBucumo apyr ot apyra
U B KOKIOM Cllydyae BbIOpaH W3 TPYIIIbI, COCTOSIIEH U3 Clenyromux: Bogopon u Ci4 ankmi u X
SIBJISIETCS] LIEJIbIM YUCJIOM B uana3oHe ot 0 1o 7; mpu ycioBuy, 4to, eciu x=0 To A u Ry BMecTe
MOTyT 00pa30BaTh HACHIIIEHHBIN WM HEHACHIIIIEHHBIN [IUKINYECKUN (ParMeHT.

JpyruM oOBEKTOM HACTOSILIEr0 H300peTeHHs SBISETCs Croco0 in Vvitro MHruOupOBaHUs
AKTUBHOCTH TIPOTEMHKHHA3bl, KOTOPBbI BKJIIOYAET B3aUMOAEHCTBUE MPOTEHHKUHA3bI C
coenunenreMm ¢opmyibl (Ia) [coenunenne (C), MpuUBEAEHHBIM HUXKE|, OMpPENEIEHHBIM BBILIE,
win ero N-okcunom, (papManeBTUYeCKH MpUeMJIeMON COJIbIO, (hapMalleBTHYECKH MPUEMIIEMbIM

COJIbBATOM HJIU CTEPCOUSOMEPOM,

Rop—i— o ¥ |Rr,
TP A N

S STk

(R2)q (Ra); p P

dbopmymna (Ia)

rae:

- KOKIbIA U3 A HE3aBUCUMO BBIOPAH U3 TPYIIIbL, COCTOSIEN U3 crenyromux: Cy_js aiKui,
Cy.15 ankenun, Cy j5 QTKUHWI, UUKJIOATKUII, FETEPOLIMKIIAIL, apuJl, TETEPOapl U apuIalIKiI, TIe
YKa3aHHbIN aJIKWJI, AJKEHW, aJKUHWI, LUKJIOAJKWJ, TeTePOLUKIWI, apujl, reTepoapui u

ApUIAJIKNUIT HE00s13aTEIbHO CoAcpkar OAHUH WA Ooublliee  KOJMYECTBO SaMeCTHTeHeﬁ,
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HE3aBHCHUMO BBIOPAHHBIX W3 TPYIIIBI, COCTOSIEN U3 cieayromux: rajoreH, NO», Ci¢ ankui, Cos
AJKEeHWNI, LUKJIoankwi, rerepouuknmi, apui, rerepoapui, CFi, CN, ORj;, SRy, N(Rjp)a,
OCR1120, OCR11)2C(R11):20,  S(O)Rpp,  SORpz,  SON(Rpr),  SO:NRpjjCORyo,
SO,NR1CO2R 5,  SO;NR{1CON(R;1)2, NR;;COR;3,  NR{1CO3Ri;,  NR{jCON(R;1)s,
NR;C(NR{;)NHR;;, COR;;, C(O)OR;;, CON(R;;)», CONR;{;SOsRi;, NR;;SOsRs,
SOzNR“COan, OCONR“SOlez, OC(O)Ru, C(O)OCHz()C(O)R“ u OCON(R“)Q, 151 K&)KZ[be/i
He0OsI13aTeIbHBIMH AJIKUJIbHBIM, AJIKEHHUJTbHBIHN, LINKJIOAJIKHAJIbHBIH, ApWIbHBIH,
reTepPOLMKIMIbHBIN, TeTePOAPHIIbHBIN 3aMECTUTENb OMOJTHUTEIPHO HEeOOs3aTeNIbHO 3aMellleH
cnenyromumu: rajgoreH, NO,, Ci¢ ankwn, uuknoankui, apui, CFs, N(Ry),, ankwun uiu apun uimu
rerepoapuiiaMun, NR11COR12, NRUstRu, COR11, CON(R11)2, NR11CON(R11)2, OC(O)Ru,
OC(O)N(R]])Q, S(O)Rn, SOlez, SOzN(Ru)z, CN umu OR11; U rae Ka>KZU>II71 u3 R11 u Rlz
HE3aBHCUMO JIPYT OT Ipyra U B KAXKAOM CJly4ae BbIOpaH M3 TPYIIbI, COCTOSIIEH U3 CISIYFOIINX
Bogopon, Ci¢ amkun, C,s ankeHus, Cps AIKWMHWI, UUKIOAJKWI, TETEPOLUKIII, apwul,
rerepoapwn, apunainkun u CF;, rme ykasaHHble anKWJIbHBIN, AJKEHUJIbHBIN, aJKWHWIbHBIN,
LUKJIOAJKUJIbHBIN, TeTepPOLUKIUIbHBIN, APUIbHBIM, TETEPOAPWIbHBIA W  apWIAIKUIIbHBIN
3aMEeCTHTEI HeOOsI3aTeIbHO 3aMEIIeHbl  CIEAYIOMUMHU. TaJlOTeH, AaJIKWJI, I[THKJIOAJTKHI,
TeTePOLMKIINI, KK Wi apun win rerepoapunamuna, ORs; wim N(Rs;),, roe xaxnsiii u3 Rs; u
R3; HE3aBUCHMO Ipyr OT Apyra W B KaKIOM Cily4ae BbIOpaH W3 TPYIIIbL, COCTOSMIEH W3
cnenyrowmux: Bogopon u Cj.4 ankum.

- kaxabii u3 Ry o3Havaet Bonopoxa mnu Cj_¢ ankum,

- kbl u3 Ry 1 Ry He3aBUCHMO ApyT OT Ipyra v B KaKJIOM Cliydae BIOpaH U3 TPYIIIIbL
cocToslled M3 cienyrowmux:. Bomopox, raimoreH, Cig ankun, C,s ankeHun, Cps aJKUHWI,
LUKJIOANKWJ, rerepounkiami, apui u rerepoapuii, CF;, CN, NO,, ORjy;, SRy;, N(Ry)2, CORyy,
C(O)ORy1, CON(R31)2, OC(O)Rz;, OCON(R31)2, NC(O)Ry;, NCON(R3z1):, OC(R21):0 nu
OC(R21)2C(R22),0, roe yka3aHHBIA anKWiI, aJKEHWJ, AJKUHWUJ, LUKJIOAJKHIJI, TeTePOLIMKIIMIL,
apuJl U TeTepoapusl HeoOsI3aTEIbHO CONEPIKAT OJUH UM OOJIbIlee KOJUYECTBO 3aMECTHUTENEH,
BBIOpAHHBIX M3 TPYIIbI, COCTOsIENR U3 creayomux: rajgoreH, Cig ankwi, Cys ankenwmn, Cos
ankuHui, mukaoankmwi, rerepouukiamwi, CFs, CORyp, CON(Ry1)2, C(O)ORyy, N(R31)2, CN wnu
OR31, ¥ KaxKIbIi HEOOSI3aTEIbHbIN AJKUIbHBIA, aJIKEHUJIBHBIN, aJIKHHUJIBHBIN, LIMKJIOAJIKUIbLHbIHN,
reTePOLUKIWIbHBIN, apPWIbHBIA WM  TE€TEPOAPWIbHBIA  3aMECTUTEIh  JOMOJHUTEIHHO
HeoOs3aTeIbHO 3aMelneH cienyromumu. rerepounkimt, N(Rqp), wim ORjy; u roe xaxapii u3
Ry; 1 Ry, HE3aBHCHMO IpyT OT Apyra M B KaXKIOM Clly4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH M3
cnenyromux: Bogopoa, Cig ankmn, Cos ankenun, Cps5 aIKUHWJ, TUKJIOANKWI, T€TEPOLIMKJIIIL,
apuJj, reTepoapuil U apuiajKWI U TA€ YKa3aHHbIC AJKWJIbHBINA, aJKEHUJIbHbIN, aJKUHUJIbHBIN,
LUKJIOAJKUJIbHBIM, TEeTePOLUKINIBHBIN, AaPUIbHBIM, TeTepOapWIbHBIA W  APWIAIKUIIbHBIN
3aMECTHTEIN HEOOsI3aTeNIbHO 3aMelleHbl cleayomumMu: rajoreH, Cig iKW, TUKIOATKHI,
rerepounkyit, apwit, OR3; mwmn N(R32)2, roe kaxasiii u3 Ra; u Rz, He3aBucuMo npyr ot apyra u
B KaXJIOM CJiy4ae BBIOpAaH W3 TPYIIIbI, COCTOSIIEeW U3 cienyromux: Bogopon u Ci4 aimkui,
KQXIBIA U3 P SIBJIAETCS LEIbIM YHMCJIOM B auanasoHe ot 0 A0 4; KaXAblil U3 ( SBJISAETCS LEJIbIM

YUCJIOM B auanaszone ot 0 10 2;
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- Kakapld m3 R3 HE3aBUCHMO Apyr OT Apyra M B KaXJIOM Cliydae BBIOpAaH W3 TPYIIIIHL
cocroslleld U3 caenyroumx: Bopopon, ramored, Cijs amkun, Cp s ankeHun, Cp.is aqKUHWI,
LHUKJIOAJIKUJI, T€TCPOLUKIINIIL, CF3, CN, OR21, SR21, N(R21)2, NC(O)Rzl, NCON(Rzl)z, COR21,
C(O)ORz;, CON(R21);, OC(O)Rz;, OCON(Rz1)2, OC(R31)0 u OC(R21),C(R22),0, rnme
YKa3aHHBIN aJIKWJI, aJIKEHWI, aJKMHWJI, LUKJIOATKUI U T€TEPOLMKIINI HEOOsI3aTeIbHO COAepIKaT
OOUH WM Oonbliee KOJIUYECTBO 3aMECTHTENeH, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH U3
cnenytomux: ranoreH, Ciis ankun, CF3, N(Ryp),, CN unu ORyy; u rme xaxnasiii u3 Ro; u Ry
HE3aBHCHMO JIPYT OT Ipyra U B KaXKAOM Cjy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CIASIYHOIHX
Bogopon, Ci.s amkun, C,is ankeHwn, Cp s aNKWHWUJ, LHUKJIOAJTKWI, TE€TEPOLIMKIIMII, Aapwll,
reTepoapwyi U apuiajJKW M TA€ YKa3aHHbIE AaJKWJIbHbIN, aJKEHWJIbHBIM, aJIKUHUJIbHBIN,
LUKJIOANKUJIbHBIN, TeTepPOLUKINUIBHBIN, APUIbHBIN, TeTepOapWIbHBIN W  ApUIAIKUIIbHBIN
3aMECTHTEI HeOOsI3aTeIbHO 3aMEIIeHbl CIEAYIOIMMHU. TaJIOTeH, AaJIKWJI, I[HKJIOATKHII,
rerepounkyii, apwit, OR3y wimu N(R3,),, roe kaxasiii uz Rs; u Rs, HesaBucumo npyr ot apyra u
B KaXJIOM CJiy4ae BBIOpAaH W3 TPYIBI, COCTOSIIEH W3 cienyromux: Bomopon u Ci4 amkui,
Ka)XIbIA U3 T SBJISIETCA LIEJIbIM YHCJIOM B Auanasone ot 0 1o 3; npu ycaoBum, uto, eciu R3=NR»;
u R;:H, to R; mw NR; BMecte Moryr o0pa3oBaTh HACHIIIEHHBI WJIH HEHACHIIIEHHBIHI
LUKJINYECKHH (pparMeHT;

- kaxzabiii 13 Ry u R4 HE3aBHCHMO APyr OT Apyra W B KaXIOM Clly4ae BbIOpaHbI M3
rpynmbl, coctosime u3 cnenyroumux: Bogpopon, CFi, Cig ankun, C,s ankenmn, C,s ankuHUN,
LUKJIOAJKUI U TETEPOLMKIWJ, A€ YKa3aHHbIM QIKWJ, AJKCHWJ, AJKUHWJ, LUKJIOAJIKUI U
reTepOLMKIIMI HEeOoOs3aTeIbHO 3aMELIeHbl CIeAYIOIIUMU. aTOM TajloreHa, apwibHas TPyIIa,
apwnankuibHas rpymnmna, OR 3, SRy3, N(Ry3),, CF; unu CN, rae xaxasiii u3 R3 He3aBUCUMO
ApPYyr OT Apyra BbiOpaH u3 rpymmbl, BkItouaromeid Bogopon, Ci.jp ankui, Cop o ankenun, Cogn
AJKUHWJ, LMKIOAJKWI, TEeTEPOLMKINI, apwi, TeTepoapuyl UM apWIAIKWI, KOTOpbIE
HeoOsI3aTeNIbHO 3aMEIIEHbl CICAYIOIUME. aTOM TajJoreHa, apuiibHasl TPYINa, apHIAJKHIbHAS
rpynmna, OR3; umu N(Rsp),, rae xkaxasii u3 Ri; u R3p He3aBucuMO Apyr OT Apyra u B KaKIOM
ciydae BbIOpaH M3 TPYMIbI, COCTOSMIEH M3 Caenyroinux: Bogopon U Ci4 alKuil U X SIBIISIETCS
LIeJIBIM YUCJIOM B fuarnaszoHe oT 0 1o 7; mpu yciaoBuw, 4to, eciau Xx=0, To A u R; BMecte Moryt
00pa3oBaTh HACBILIEHHBIH WIM HEHACBHIICHHBIN IUKIMYECKUH (pparMeHT;,

I7ie YKa3aHHBIA [UKJIOATKHUI MPEACTABISET COO0H MOHOLMKINYECKYIO, OUIUKITHUECKYEO
WU TPULHUKINYECKYI0 KOJBLEBYIO CHUCTEMY, COAEpPKAIIyI 3-7 3JEMEHTOB KOJbLia B OJHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI IPEICTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WIA TIOJIHOCTHIO HACBIIICHHBI MOHOLMKJI, OMLIMKI WIM TPHULMKJ, comepxamuii ot 3 mo 12
aToMoOB yriepoma W | uiam 2 rerepoaroma, He3aBUCHUMO BblOpaHHbIX u3 umcia O wmim N;
YKa3aHHBI apuil TPEACTaBisieT coOoM (eHwt, HApTHUI WIH aHTPALEHWI, HeoOs3aTelbHO
KapOOLMKIINYECKH CKOHASCHCHPOBAHHBIN C IUKJIOATKUIIOM WM T€TEPOLUKIIAIIOM, COAEP KaIIHM
5-7 >JeMEHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl MPEIACTaBISIET COOOW MOHOLUKIHYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEpXkAIyrd S5 Wi O KOJBLEBBIX aTOMOB, WU OWIUKIUYECKYIO
apOMAaTHYECKyI0 Ipymnmy, cofepxawmyr or 8 1o 10 aromos, copepsxamyro 1-3 rerepoaroma,

He3aBUCUMO BbIOpaHHbIX U3 uncna O umn N.
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Taxke cienyer mMOHMMATh, YTO BCE ONPEACNICHUs U NMPEANOYTEHUs, OMMCAHHBIEC BbILIE
s coenuHerus (C), Taxke OTHOCATCS K 3TOMY BAapUaHTy OCYIIECTBJIEHUS U BCEM JPYTHM
BapUaHTaM OCYLIECTBJICHUS, OITMCAHHBIM HIKE.

ITpu ucnonbp30BaHUY BBILIE U HUXKE B HACTOSIIEM H300pETEHUH TPUMEHUMBI CIIEAYIOIINE
ONpENEIIEHUs], €CJIA HE YKa3aHO UHOE.

TepmuH ranoreH, Mo OTAEIBHOCTH WM B KOMOWHALIMH, O3HAYaeT BCE TaJIOTEHBI, T. €.
xJji0p (Cl), 6pom (Br), drop (F), itox (I).

TepmuH aikui, MO OTASTBHOCTH WM B KOMOMHALIMH, O3HaYaeT 0Opa3OBaHHbBIN U3 alIKaHA
panukan, conepxkamuii or 1 1o 15 atomoB yriepozga, ecnu He ykazaHo uHoe, Hanpumep, Cr.g
AJKUJI O3HA4YaeT JIMHEHWHBIN WJIM Pa3BETBIICHHBIN aJKUJIBHBIN paaukal, comepskamuii ot F no G
aToMOB yriiepona, Hanpumep, C 4 aNKui1 03HAYaeT JIMHEHHBIA UM PA3BETBICHHBIN aJKUIIbHbBIN
paaukan, comepxaumuii ot 1 10 4 aTOMOB yriepoaa, TaKOoW Kak, Hampumep, MEeTWi, 3Tui, |-
nponwy, 2-mponwi, u300yTHi, 2-OyTwi, 2-mermi-l-mponmi. ANKWIbHAS TPyIIa MOXKET
NPEACTaBIATh COOOW JMHEWHBIH QKW WJIM Pa3BETBICHHbIA aikmwi. [IpenmnouTHTenbHbI
JUHEWHbIE WU  pa3BeTBIIEHHBbIC AJKWJIbHbIE Tpymmbl, coxepkamue 1-10, Oonee
npeamnouTuTeNnsHO ot 1 1o 8, eme Oosnee mpeanouTHTeNnbHO 1-6 1 HanboIee MPennoYTUTENBHO 1-
4 aTroma yriepoaa, Takue Kak METWI, 3TWJ, NMPOMIJI, M3OMpPONH, OyTwi, TpeT-OyTui u T. IL
AnKua Takke BKJIOYAeT JIMHEHHYI0 WIM pPAa3BETBICHHYH AalKWIbHYIO TpYyIIy, KOTOpas
COIEPKUT WM BKIIOYAET LUKJIOANKWIbHBIN (parmenT. JIuHelHass wiM pa3BETBIECHHAS
aNKWIbHAs TPYyNNa MPHUCOSOUHSETCS B JHOOOM JIOCTYIIHOM IIOJIOXKEHUH, €CJIH  MOJKET
oOpa3oBaThbCsl CTaOMJIBbHOE CcoeAnHEHue. VX mnpumepsl BKIKOYAIOT, HO HE OrPAaHHYUBAIOTCS
TOJIBKO UMH, 4-(U30IPOTINI)-LIUKJIOT€KCHUIIITHII MITH 2-METUIILMKJIOTPOITMITIEHTHIL.

TepmuH ankeHusa, MO OTHAENBHOCTH MM B KOMOMHALMM, O3HA4YaeT JMHEHHBIA HIIN
Pa3BETBIIEHHBIH YITIEBOXOPOA, comepkamuii 2-15 Oonee mpeamoururenbHo 2-10, eme Oosee
NPEATIOUTUTENbHO 2-8, HanboJiee MPeanoYTUTENbHO 2-4, aTOMOB YIJIEpOMad, €CIH HE YKa3aHO
WHOE, U TI0 MeHbIIEH Mepe ONIHY, MPeAnouTUTeNbHO 1-3, Gosee mpeanoyrutenbHo 1-2, Hanbonee
MPEANOYTUTENBHO OAHY YIJIEPOA-YIIEPOAHYIO ABOMHYIO CBsA3b. IIpuMepsl ankeHUIbHBIX IPynn
BKJIFOYAKOT 3TEHWI, MPONEHMUJI, U30MPONMHII, OyTEeHHJI, [IUKJIOTEKCEHII, [IMKJIOTeKCEHHMITAIKIT
U T. 0. AIIKEHUJ TaKXe BKJIIOYAaeT JMHEHHYI0 WM Pa3BETBICHHYIO AJKEHUJIbHYIO TPyIIY,
KOTOpast COAEPKHUT WK BKJIFOYAET LUKJIOAIKIIIBHBINA (PparMeHT. Y rIepoA-yriepoIHble ABOWHBIE
CBSI3U MOTYT COAEPIKATHCS B HUKIOAIKUIBHOM (pparMEeHTe 3a UCKIIFOUEHHEM LIUKJIOMPOITHIIA HITH
B JIMHEHHOM WJIA Pa3BETBICHHOM y4YaCTKe.

TepMuH ankuHWI, NMO OTAENBPHOCTH WIM B KOMOMHALIWM, O3HAYaeT JMHEWHBIA WU
pa3BETBIIEHHBII YIJIeBONOPON, conepkamuii 2-15 Oonee mpeamourutensHo 2-10, eme Oonee
npeanouTuTeNibHo 2-8, Haubosiee MPEenmnoYTHTEIbHO 2-4 aroma yriepojaa, COAep Kaluil o
MEHBIIEH Mepe OJHY, NPEANOYTUTENBHO OAHY YIIEPOA-YIIEPOAHYIO TPOUHYIO CBsA3b. [Ipumepnl
ANIKMHUJIBHBIX TPYII BKJIFOYAIOT STUHWJI, TPOMTMHIII, OYTHHIII | T. II.

Tepmun apuin, Mo OTHENBHOCTH WM B KOMOMHALWH, O3HadaeT (peHus1, HapTHI WU
aHTPALICHWJ, HEe0OsA3aTeNbHO KapOOLMKIMYECKH CKOHIEHCHPOBAHHBIA C LUKJIOAJKHIOM MWIIH

reTepPOLMKIIMIOM, COAEPKAIINM MPEATIOYTHTEIBHO 5-7, OoJiee MPeAnOYTUTEIBHO 5-6 3JIeMEHTOB
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KOJIbLIAa W/MIT HeOOs3aTeNbHO 3aMEIIEHHBIM C IMIOMOIIBI0 OT | 0 5 rpynm MM 3aMECTUTEIEM.
Apun HeoOs13aTeNTbHO MOKET OBITh 3aMEIEHHBIM, TI€ 3aMECTUTENb NPHCOENUHEH K OIHOMY
MOJIOKEHUIO apujia WM TA€ 3aMeCTUTeNIb IPUCOEIUHEH K JBYM MOJOXKEHUSIM apujia C
oOpa3oBaHHeM OWIMKJINYECKONH CHUCTEMBbI, Hampumep, OEH30IMOKCON, OeH30JHUOKCaH,
OEeH3MMUIA30I1.

Tepmun rerepoapui, No OTASIBHOCTH WJIM B KOMOMHALIMH, O3HAYAET MOHOLIMKIIYECKYIO
apOMAaTUYECKYI0 KOJIBLIEBYIO CTPYKTYPY, COAEpKAlLIyld S5 WM 6 KOJBLEBBIX AaTOMOB, MWJIH
OMLIMKIIMYECKYI0 Typrmy, conepskamyo oT 8 no 10 atomos, comepskamyro 1-3 rerepoaroma,
BbIOpaHHBIX U3 rpynmbl, BrIovaromed O, S u N, n HeoOs3aTeNbHO 3aMELIEHHYIO ¢ TOMOIIBIO OT
1 no S rpynn wnu 3amectuteneil. I'erepoapiun Takke BKJIIOUAeT OKUCIEHHBIH S uimu N, Takoi
Kak cyyibGuHWI, CyNbGOHUI U N-OKCHI TPETHYHOTO aroMa a3oTa. ATOM yriepoja WM a30Ta
SIBJIIETCS. TIOJIOXKEHUEM TMPUCOEIMHEHHsI IeTePOapUiIbHON KOJbYEBOW CTPYKTYPBI, TaK YTOOBI
COXPaHsIOCh apoMaTHYeckoe KonbLio. bosee mpennouTuTenbHO TEPMUH IeTepoapiil BKIIKOUAET,
HO HE OTPAaHUYMBAETCS TOJBKO MMH, MUPUAMI, (ypaHUi, THOGEHW, THA3OIMWI, U30THA3OIMI,
TPHUA30JIHI, UMUAA30IHIL, W30KCA30JIMII, TTUPPOJIHIL, TTHPA30JIHII, THPUMHIUHIII, OeH30(ypaHu,
uzobem3odypanmn,  OeH30THA30JWI,  OCH30M30THA3QJMI,  OEH30TPUA3OJIII,  WHIOJWJ,
W30MHAONMI, O€H30KCA30JIMJI, XHHOJNWI, W30XUHOJIHWI, OCH3MMHOA30JII, OEH3M30KCAa30JIMII,
Oenzoruodenwt, nudeH3odpypaH u OeH30ANa3EIH-2-0H-5-1T U T. II.

TepMHUH TeTEpOLMKIINII, MO OTAENPHOCTH WM B KOMOWHAIMM, O3HAYAET HACBIIEHHBIH,
JaCTUYHO HEHACHIIIEHHBIH WJIN TOJHOCTBIO HEHACHIIEHHBI MOHOLIMKJL, OMIMKII WJIH TPULMKJL,
coaepxamui oT 3 10 12 atoMoB yriepoaa u copepxkamui 1 win 2 rerepoaroma, KaKIbld U3
KOTOPBIX HE3aBUCUMO BbIOpaH u3 rpymmel, Bkimouaromeid O, S, P umu N, u HeoOs3aTenbHO
CKOHICHCHPOBAH C OEH30JIbHBIM KOJBLOM WJIM CKOHIAEHCUPOBAH C TeTePOApUIIOM, COAEPIKAIIUM
5-6 5MeMEHTOB KOJbLla /MM HeoOs3aTeNbHO 3aMEINEHHbIH, Kak B Clydae LHKJIOAJIKHIIA.
I'eTepoumKINI TaKXKe BKIIIOUAeT OKUCIEHHbIN S nin N, Takol kak cynbGuHUI, CyiabGoHua u N-
OKCHJ TPETUYHOrO aToMa aszoTa. ATOM yIJiepofa WM a30Ta SBISETCS IOJOXEHHEM
NPUCOCANHEHHUS. B KakKIoM cilydae reTepoLUKIINI MOKET OBbITh CKOHIEHCHPOBAH C aPHIIOM C
o0Opa3oBaHHEM OUIUKINYECKOH KOJbLIEBON CHCTEMBI.

TepMuH LUKIOANKUI O3HA4YaeT LUKJIWYECKYI0 WIN MOJLUKINYECKYIO aJKHJIbHYIO
rpynmy, conxepxamyr OT 3 A0 7 aroMoB yriepoaa. IIpeanodTuTenbHO, LUKJIOATIKUJIBHBIE
TPYIIBl MPENCTABISAIOT COOOM MOHOLMKIIMYECKHE, OWLMKIMYECKHE WM TPHLUKINYECKHE
KOJIbLIEBBIE CUCTEMBIBI, COZieprKalliie 3-6 3JIEMEHTOB KOJIbLa B KOJIbLIE, TAKUE KaK L[UKJIOMPOIINJ,
LUKJIOTIEHTWJI, IUKJIOTE€KCUJI, aJlaMaHTHI U T. II.

TepMuH apunankus o3HauaeT OpraHUYeCcKUe COeAMHEHUs, COAEepIKallie apoMaTHIEeCKOe
PO, C KOTOPBIM CBSi3aH AQJKWJIBHBIM paaukajg. OTH aJKWIbHbIE pPagUKalbl BKIIOYAKOT
METHJIbHBIN, STHIIbHBIN, MPONMWIbHBIA, OYTHIbHBINA, OKTWJIbHBIA W T. I. paaukaibl. TepmuH
apUIIANIKWI  TakuM 00pa3oM BKJIIOYAET AapUJIAKUIIBHBIE YIJIEBONOPONBL, TaKHWe Kak
ankuaOEH30IIbI U pa3Hble aKUIHA(TANuHEL 13 3TOrO0 onpeneneHus TepMUHA apUITAJIKUII BUIHO,
YTO 3TOT TEPMHH BKJIIOYAET COENUHEHMs, TaKUe Kak OEH3WJI, TPU M30MEPHBIX KCUIMJIA, IBA

HU30MEPHBIX TPUMETHIOEH301a, STUIOSH30J1, M-MeTUION(pEeHI, a-MeTUIHA(TAIUH U T. II.
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Hacrosimee wu3oOpereHne Takke OTHOCHUTCS K (DapMaLeBTUYECKOH KOMIIO3MIIUH,
cozep Kaliel HOCHTENb M B Ka4deCTBE AKTHBHOIO HHrpenueHTa 3(p(EeKTUBHOE KOJIUYECTBO
coequnenust (C) dopmynsr (Ia) wmm (I’a), onmucaHHOro B HACTOSIIIEM H300PETCHHU, WM
coenuHeHue 0ol u3 noarpymnmn coequnenuit popmyier (1la)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(ITc)-(IXc), (ITa-1)-(XXXIIla-1) u (ITa-al)-(IXa-al), onucaHHble B HACTOSIIIEM HU300pPETEHUU U
OlpeneNieHHble B JIIOOOM W3 BAapUAHTOB OCYINECTBJEHUS, MpPEIJIaraéMblX B HACTOSINEM
N300peTeHN .

Hacrosimmee u3oOperenue otHocurcs k coenuHenuto (C) dopmynbr (Ia) wmm (a),
OMUCAHHOMY B HACTOSILIEM H300PETEHUH, WM COEAMHEHHIO OO0 M3 MOATPYII COCOMHEHUI
dopmynsr (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), onrcaHHOMY B HACTOSIIIEM HM300PETEHUH U ONMpPENeIeHHOMY B JIOOOM M3 BAPHAHTOB
OCYIIECTBIICHHsI, TPEAJIaraéMbIX B HACTOALIEM H300PETEHHH, UIsi NPUMEHEHUS B KadyeCTBe
JIEKApCTBEHHOTO CPEICTBA.

Hacrosimee nzobperenne otHocutrcsi k coenuHeHnto (C) dopmyner (Ia) wmu (Ia) |
OMHCAaHHOMY B HACTOSIIIEM H300PETEHHH, MM COeNUHEHHE JIF0OON M3 MOATPYII COSAMHEHUI
dopmynsr (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), onrcaHHOMY B HACTOSIIEM HM300PETEHUH U ONpPENeeHHOMY B JIOOOM M3 BaPHAHTOB
OCYIIECTBIIEHHS, TPENJIaraéMbplX B HACTOSINEM HM300pETeHUH, U NMPUMEHEHHs IS JICUSHHsI
3a0oneBaHys, BBIOPAHHOTO U3 TPYIIIBI, BKIIOYANOIEH pak, MeTabOIMYecKiue HapyLeHus (Takue
Kak 1uabeT), BOCHANUTENbHBbIE W AyTOMMMYHHbIE HapylIeHUs (Takue KakK BOCIAJHTEIbHbIE
OoNe3HM KHIIEYHUKa, Hampumep, Oone3Hb KpoHa W sA3BEHHBIH KOJHT, BOCHAJMTENIbHbIE
3a00neBaHMsl JIETKUX, PEBMATOUIHBIM apTPUT, BOJIYAHOYHBIN HeQPHUT, CHUCTEMHass KpacHas
BOJIYaHKA U TICOPHA3, U ICOPUATHYECKUI apTPUT), HEBPOJIOTHUECKUE HAPYIIEHUs (Takue Kak
OonesHp Aunburefivepa, OonesHb IlapkuHCOHA, paccesHHbIH Ckiepo3, Hepomatus Illapko-
Mapu-TyTa, G0k0BOIl amuoTpopHuUeCKUil CKJIEPO3 M SMIIIENCHS), aTePOCKIEPO3 U CepAeuHO-
cocynuctbie 3aboneBaHusi, cunapoMm IllerpeHa, OTTOpXKEHHE AJUIOTPAHCIUIAHTATA MOYKH,
BbI3BaHHbIE BUpycamMu 3a0oyeBaHus, 3a00JE€BaHUS KPOBOOOpAIEHHs, OCTEOJU3 KOCTH M
OCTEOIOPO3, OCTEOAPTPHUT, CAPKOMEHHUs, THCTUOLUTO3 KJIEeTOK JlaHrepraHca, MOBpeXACHUE
CIMHHOTO MO3Ta, YHIOMETPHO3, aCTMa U aJUIepriuyecKasl acTMa, riiasHble OONe3HH (Takue Kak
pPETUHOMATHH, BO3pPACTHAsl JEereHepalysl JKeNTOro TIATHA W YBEUT) XPOHHYECKass |
HeBpomnaTudeckasi 0osb u pudbponponudeparruBHbie 3a00TEBAHUS.

Hacrosimee n3zoOpereHne Takke OTHOCUTCS K Crmoco0y WHTHOMPOBAHUS aKTUBHOCTH
NPOTEUHKHUHA3bl Y TEIMJIOKPOBHOTO >KMBOTHOTO, YKa3aHHBIM CIOCOO BKIJIIOYAET BBEICHUE
HY>KIAIOLIEMyCsl B HEM JKHBOTHOMY HHIOMpYIOLIEro KuHa3y 3((EKTHBHOTO KOJMYECTBA
coequnenust (C) ¢opmynsr (Ia) wim (I’a), OMMCAaHHOTO B HACTOSIIEM H300PETEHUH, WU
coeanHEHUe F000H 13 noarpynn coenuHennii popmysl (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (ITa-1)-(XXXIIa-1) u (Ila-al)-(IXa-al), onucaHHOro B HACTOSIIEM H300PETEHHH U
npeasaraeéMoro B JIOOOM W3 BAapUAHTOB OCYINECTBJICHUS, MpPEIJIaraéMblX B HACTOSINEM
n300peTEeHNH.

Hacrosimmee n3zoOpereHue Takke OTHOCHUTCA K CHOCOOY HMHIHOMPOBaHHUA AaKTHBHOCTU
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NPOTEUHKHUHA3bl Yy TEIMJIOKPOBHOTO >KMBOTHOTO, YKa3aHHBIM CIOCOO BKIJIIOYAET BBEIEHUE
HYKIAIOLEMyCsi B HEM >KMBOTHOMY MHIOMPYIOLIEro KuHAa3y 3(PQEeKTHBHOrO KOJUUECTBA
coequnenusi (C) dopmynsr (Ia) wmm (I’a), omucaHHOrO B HACTOSALIEM H300PETCHHU, WJIH
coeanHeHue 0ol u3 noarpynn coequHenuii popmysl (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb),
(ITc)-(IXc), (Ila-1)-(XXXIIla-1) u (Ila-al)-(IXa-al), onucaHHOrO B HACTOSIIEM H300pETEHUU
npenjaraeMoro B JIOOOM M3 BAapUAaHTOB OCYIIECTBJICHHUS, IPENJIaraeMblX B HACTOSIIEM
n300peTeHny, Tae NPOTEeHMHKHUHA3a BbIOpaHa U3 rpymmsl, cocrosmed u3 cneayoomux: CSFIR,
FLT3, Kit, PDGFRB (PDGFR 6Gera), PDGFRA (PDGFR anbda), ABL1, ACVRIB (ALK4),
AKT1 (PKB anbda), AMPK A1/B1/G1, AURKA (Aurora A), BTK, CDK1/uukmiua B, CHEK 1
(CHK1), CSNK1G2 (CK1 ramma 2), CSNK2A1 (CK2 amsda 1), DYRK3, EGFR (ErbB1),
EPHA2, ERBB2 (HER2), FGFR1, FRAP1 (mTOR), GSK3B (GSK3 6era), IGF1R, IKBKB
(IKK o6era), INSR, IRAK4, JAK3, KDR (VEGFR2), LCK, MAP2K1 (MEK1), MAP4K4
(HGK), MAPK1 (ERK2), MAPK 14 (p38 anbta), MAPK3 (ERK1), MAPKS8 (JNK1), MARK2,
MET (cMet), NEK1, PAK4, PHKG2, PIM1, PLK1, PRKACA (PKA), PRKCB1 (PKC Gera I),
ROCK1, RPS6KA3 (RSK2), RPS6KB1 (p70S6K), SRC, SYK wu TEK (Tie2).
[IpenmouTuTenbHO, €CIM NMPOTEHMHKHHA3a BBIOpaHA W3 TPYIIIBL, COCTOALIEH W3 CIEAYIOLIHX:
CSFI1R, FLT3, Kit, PDGFRB (PDGFR 6era), PDGFRA (PDGFR anbda).

Hacrosimee wu3o0pereHne Takke OTHOCHTCS K cHocoQy JiedeHHst 3a0oyieBaHUs,
BBIOPAHHOT'O M3 TPYIIIBL, BKIIOUAIOMIEH pak, METa0OJMUeCKHe HapyIIEeHUs (Takue Kak auader),
BOCMIAJIUTENIbHbIE M AyTOMMMYyHHBIE HapyIleHus (Takue Kak BOCHAJIUTENbHbIE OOJe3HH
KUIIEYHNKa, Hampumep, OonesHb KpoHa U sI3BEHHBII KONWUT, BOCHAIUTENbHBIE 3a00JI€BaHUS
JIETKUX, PEBMATOMIHbIA apTPHUT, BOJYAHOUHBIH He(PPHUT, CHCTEMHAs KpacHas BOJNYAHKA H
ncopuas, U TCOPUATUYECKUI apTpHUT), HEBPOJOTMYECKHE HapyLIeHus (Takue Kak OOye3Hb
Aunbireiivepa, 6onesnp IlapkuHCOHa, paccesHHBIN ckyepos, Hespomatus lllapko-Mapu-Tyra,
OOKOBOI aMMOTPOGUYECKHH CKIEPO3 M SIMIIENICHs), aTePOCKIEePO3 M CePAEYHO-COCYIUCTBIE
3aboneBanusi, cuHapom IllerpeHa, OTTOp)KEHHE aJUIOTPAHCIUIAHTATA TIOYKH, BBI3BAHHBIC
BUpyCaMu 3a0o0yieBaHus, 3a00JIeBaHUSI KPOBOOOpAIIEHMsS, OCTEOJU3 KOCTH U OCTEONOpO3,
OCTEOAPTPUT, CAPKOMEHHMS, TUCTHOLMTO3 KJIETOK JIaHrepraHca, MOBpEXXIeHUEe CIIMHHOTO MO3Ta,
SHAOMETPHUO3, aCTMa M aJUIepPrHuecKasl acTMa, TJla3Hble OONe3HH (Takue Kak PETHHOMATHH,
BO3PACTHAsI AETeHEpalHs XKEeJNTOro ISITHA U YBEUT) XPOHHUYECKash M HEBpONaTHyeckas OoJib U
¢ubponpommpeparuBHbie 3a00J€BaHUSA, Y TEIJIOKPOBHOTO »KMBOTHOTO, YKa3aHHBIA CIIOCOO
BKJIFOYAET BBEIACHHE HYXJAIOIIEMyCsi B HEM JKUBOTHOMY 3((QEeKTUBHOIO KOJIUYECTBA
coequnenust (C) dopmynsr (Ia) wmm (I’a), omuMCaHHOrO B HACTOSIIEM H300PETEHHU, WU
coeanHeHUe F000H n3 noarpynn coenquHennii popmysl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (ITa-1)-(XXXIIa-1) u (Ila-al)-(IXa-al), onucaHHOTO B HACTOSIIIEM HU300PETEHUU U
npeasaraéMoro B JIOOOM W3 BApUAHTOB OCYINECTBJICHUS, NPEIJaraéMblX B HACTOALIEM
n300peTEeHNH.

Cnenyer OTMETHTb, YTO TIOJOXKEHHUS pPAgUKAJIOB B JIOOOM  HCIOJB3YIOIIEMCS
MOJIEKYJSIPHOM (pparMeHTe, MPUMEHSIOIEMCS B OINpPENeNIeHUsIX, MOXET OBITh JIFOOBIM, €Ciu

(bparMeHT XMMUYECKH CTaOUJIEeH.
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Panukanel, MpUMEHSIOIIHUECS B ONPEIENICHUSX, IEPEMEHHBIX, BKJIFOYAIOT BCE BO3MOKHBIC
WU30MEpBL, €CIU He yKa3aHo uHoe. Hanpumep, nupuani BKIOYAET 2-NMUPUAWI, 3-IUPUAUT U 4-
MUPUANIT, IEHTWI BKJIFOYAET |-MEeHTU, 2-NeHTUI U 3-MIEHTUIL.

Ecnu mo0as nepemenHas B 1F0OOM KOMITIOHEHTE TOSIBIIAETCs O0Jiee OHOTO pasa, KaxIoe
onpeneneHrue He3aBUCUMO.IIpy HCMOMB30BAHUM HHKE B HACTOSILIEM H300pPETEHUH, TEPMUH
"coemunenusi (C) dopmynsr (Ia)" wnm  "coenuHeHus, TpeAsaraeMble B  HACTOSIIEM
n300peTeHnn", WK aHAJIOTUYHbIE TePMUHBI BKJIIOUatoT Bce coenuHenus (C) ¢hopmynsr (Ia), N-
OKCHUJbI, COJIM TPUCOEAVHEHHs U CTEPEOXUMUYECKH Hu3oMepHble (opmbl. OauH BapuaHT
ocymectBieHus: Bkitouaer coenwHenus (C) dopmynsr (Ia), (I'a) unu molyro moarpymnmy
coenunennii popmynsl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (ITa-1)-(XXXIIIa-1)
u (Ila-al)-(IXa-al), 3anaHHyIO B HACTOSIIEM H300pPETEHUHU, a TaKkKe UX N-OKCHIBI, COJH, BCE
BO3MOJKHBIE CTepeou3oMepHbie (opMbl.  JIpyroii BapuaHT OCYINECTBJCHHS BKJKOYAET
coenunenus (C) popmyast (Ia), (I'a) wu molyro moarpymnmy coenuHernii popmysl (11a)-(IXa),
(ITa-a)-(IXa-a), (IIb)-(IXb), (IIc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-(IXa-al), 3anaHHy®O B
HACTOSIIEM H300PETeHHH, a TAKIKe UX COJIU U BCE BO3MOKHBIE CTEPEON30MEpPHBIE (HOPMBI.

Coenunenne (C) dopmynsr (Ia) umm (I’a), 3ananHOe B HACTOSALIEM H300pPETEHUU, WIIH
coeanHeHUe 000 13 noarpynn coenuHennii popmysl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (ITa-1)-(XXXIMa-1) u (Ila-al)-(IXa-al), 3agaHHOEe B HACTOSIIEM H300pETEHUH,
COIEp’KaT HECKOJIbKO LIEHTPOB XHUPATBHOCTM W U CYIIECTBYIOT, KaK CTEPEOXUMHYECKHU
n3oMepHble popmbl. TepMuH "cTepeoxuMHYecKH M30MepHble (GOpMbI" MPHU HCIONB30BAHUH B
HACTOSALIEM M300pPETeHHH O3HAa4aeT BCE BO3MOXHBIC COENMHEHHs, OOpa3oBaHHBIC U3
OJIMHAKOBBIX aTOMOB, CBSI3aHHBIX C TIOMOINBIO OJMHAKOBBIX IMOCIEAOBATEIBHOCTEH CBsI3eH, HO
oOnamaromuye pasHbIMA TPEXMEPHBIMH CTPYKTypaMH, KOTOpPbIe HE B3aHMO3aMEHSEMBI,
KOTOpbIMH MoOryT obnanate coenuHenue (C) dopmynast (Ia), 3amaHHOE B HACTOALIEM
N300peTeHnH, NI COeaNHeHne 000 n3 moarpynn coennHenuii popmyiel (I1la)-(IXa), (Ila-a)-
(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (ITa-1)-(XXXIIIa-1) u (ITa-al)-(IXa-al), 3agaHHOE B HACTOSIIIIEM
n300peTeHHH.

Ecnu He ykazano mHoe, xummueckoe obo3HaueHue coenunenus (C) dopmyast (Ia) wmm
(I’a), 3amaHHOTO B HACTOSIIEM U300PETEHNHU, UJIH COSTMHEHUE JTFOO0N U3 MOATPYII COSTUHEHHI
dbopmyasr (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), 3amaHHOrO B HACTOSILIEM W300PETEHUU, BKJIFOYAET CMECh BCEX BO3MOKHBIX
CTEePEOXHMUYECKH HM30MEPHBIX (DOpPM, KOTOPBIMH MOKET O0JiaaTh yKa3aHHOE COEIUHEHUE.
VYka3aHHasi cMeCb MOXKET COAEpkKaTh BCE NUACTEPEOM3OMEpPBI W/WJIM SHAHTHOMEPHI OCHOBHOM
MOJIEKYJISIPHOUM CTPYKTYPBI YKa3aHHOT'O COeIMHEHUs. Bce cTepeoXuMUYECKH N30MEPHBIE (POPMBI
COEMHEHHH, TpeJiaraeMbIX B HACTOSIIIEM M300PETeHUU, B YMCTOM BHJE WIH B CMECSIX IPYT C
IPYTOM BXOISIT B 0OBEM HACTOSIIIEr0 U300pETeHUSI.

Uucteie crepeonsomepubie Gopmbl coenunenust (C) dopmyinsl (Ia) wm (I'a), 3aganHOrO
B HACTOSIIIEM M300PETeHUH, WIH COeAMHEHHE JII000H 13 moarpynn coequHeHuit popmyisl (1la)-
(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (IIc)-(IXc), (Ila-1)-(XXXIIla-1) wu (Ila-al)-(IXa-al),

3aJaHHOT'O B HACTOAIICM I/I306peTeHI/II/I, U MPOMEXKKYTOYHBIC MMPOAYKTBI, YKA3aHHBIC B HACTOALLEM
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n300pEeTEeHNH, ONPeNeNIeHbl, KaK H30MEPhl, B OCHOBHOM HE COZlepIKaIlye APYrHe YHAHTHOMEPHBIE
WIN AMacTepeon3oMepHble (OPMBI T€X K€ OCHOBHBIX MOJIEKYJISIPHBIX CTPYKTYP YKa3aHHBIX
COEAMHEHUI WM MPOMEXKYTOUHBIX NPOAYKTOB. B wacTHOCTH, TEpMHUH '"CTEpEOU3OMEPHO
YHUCTBIH" OTHOCUTCS K COEAMHEHUSM WM IPOMEXYTOUHBIM IPOAYKTaM, OOJNaAaromum
CTEPEOU3OMEPHBIM H30BITKOM, COCTABISIOMIM He MeHee 80% (T. e. MuHIMaiIbHO 90% OIHOTrO
u30Mepa U MakcuMaibHO 10% Apyrux BO3MOKHBIX M30MEPOB) A0 CTEPEOM30OMEPHOrO M30BITKA,
cocraisiromero 100% (1. e. 100% omHoro nzomepa u 6e3 Apyrux), 6ojee NpearnouTUTENIbHO K
COEAMHEHUSIM WJIM MPOMEKYTOUHBIM MPOAYKTaM, OOJaJar0IUM CTEPEOU3OMEPHBIM H30BITKOM,
cocraBisitomM - oT  90% nmo  100%, eme Oosee mMPEANOYTHTENHHO, OOJaNAIOLIAM
CTEPEOM3OMEPHBIM M30BITKOM, COCTABISTIOMUM OT 94% no 100% u Hanbosee MpeanoOYTUTENBHO,
00JIaAI0IM CTEPEOU3OMEPHBIM M30BITKOM, COCTaBJsiFOIUM OT 97% mo 100%. TepmuHb
"IHAHTHUOMEPHO YUCTHIN" U "IHACTEpPEOM30OMEPHO YUCTBIM" ClieyeT MOHUMAaTh aHAJIOTUYHBIM
00pa3oM, HO OHHU OTHOCSITCSI K SHAHTHOMEPHOMY H30BITKY U JHACTEPEOH3OMEPHOMY H30OBITKY
COOTBETCTBEHHO PACCMATPHBAEMON CMECH.

Uunctele crepeon3oMepHble (OPMBI COSIUHEHHH M MPOMEKYTOYHBIX IPOAYKTOB,
NpeaJaraéMblX B HACTOSLIEM H300PETEHHH, MOXKHO MOJYYHUTh IO METOAMKAM, U3BECTHBIM B
naHHON oOnacTu TexHUKH. Hampumep, SHaHTHOMEPBI MOXKHO OTHENUTH IPYr OT Opyra C
MOMOIIBIO CEJIEKTHMBHOM KPHUCTAUTM3AIMH HX JUACTEPEOM3OMEPHBIX COJIEH C ONTHYECKH
AKTUBHBIMH KHCIIOTAMH WJIM OCHOBaHUSMH. X mnpumepaMu SBIAIOTCS BHUHHAsL KHUCIIOTA,
IUOEH30UNIBUHHAS KHCJIOTA, AWTOJNYWIBHHHAs KHCJIOTa W KamQopcynb(oHOBas KUCIOTA.
ANBTEPHATUBHO, SHAHTHOMEPBI MOXHO pa3[eNuTh IO XPOMATOrpapuyeckuM METOAMKAM C
UCITIONIb30BAHUEM XHUPAJbHBIX CTAllMOHAPHBIX (pa3. YKa3aHHbIE YHUCTBIE CTEPEOXHMMHUYECKH
U30MepHbIe (POPMBI TAKXKE€ MOXKHO IOJYYUTh U3 COOTBETCTBYIOIIUX YUCTBIX CTEPEOXUMHYECKU
M30MEPHBIX (OPM MOAXOASAIIMX HCXOAHBIX BELIECTB NPU YCIOBUH, YTO PEAKIMs NPOTEKAET
crepeocniennuuecku. Ecnm sxenmareneH KOHKPETHBIH CTEPEOH30Mep, YKAa3aHHOE COCAMHEHHE
NPEATIOYTUTENIbHO CHHTE3HPOBATh MO CTEPeOoCnelupUuecKuM MeToauKkaM. B 3THx Mmerommkax
3¢ (eKTUBHO UCTIONIB30BATh SHAHTHOMEPHO YHCThIE HCXOHBIE BELECTBA.

HuactepeouzomepHsbie panemarsl coeaunenuii (C) dopmyner (Ia) mnm (I'a), 3anaHHbIX B
HACTOSIIEM M300PETEeHNH, WIM COeOUHEHUs 000 u3 nmoarpynn coenuneHuit Gopmyier (Ila)-
(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (IIc)-(IXc), (IHa-1)-(XXXIIla-1) u (Ila-al)-(IXa-al),
3aJaHHOTO B HACTOSIIEM H300PETEHHH, MOXXHO NOJYYHUTh MO OTHEIBHOCTH MO OOBIMHBIM
meroaukaM. [loAxonmsdmuMu MeTOOUKAMH (PU3MYECKOrO pasfeNieHus, KOTOPbIE MOXHO C
yCIIEXOM  HWCIOJb30BaTh,  SIBISIIOTCS,  HAlpUMEp, CEJEKTHBHAas  KPUCTAUIM3AalUs U
xpomarorpadus, HanpuMep, KOJIOHOYHAsE XpoMaTorpadus.

Hns Hekoropeix coenuHeHui (C) ¢opmynsl (Ia) mnmm (I’a), 3amaHHBIX B HACTOSIIEM
n300peTeHNH, UM COeNMHEHNH JIF0O0H u3 nmoarpynm coenuHennii popmyier (1la)-(IXa), (Ila-a)-
(IXa-a), (IIb)-(IXb), (Ic)-(IXc), (Ila-1)-(XXXIa-1) u (Ila-al)-(IXa-al), 3amaHHBIX B
HACTOsIIEM H300peTeHuH, X N-OKCHUIOB, COJIEH, CONbBATOB M IPOMEKYTOUYHBIX MPOLYKTOB,
UCTIONB3YIOIINUXCS U HMX TOJNyYeHHs aOCONIIOTHAsl CTepeoXuMHUYeckas KOHpUryparms He

oTpeseNneHa.
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Crenmanuct B JaHHOH 00NACTH TEXHUKH CHOCOOEH ONpeneNnuTh aOCOMIOTHYIO
KOH(QUTYpALMIO TaKUX COCJMHEHHH C TOMOIUBI0 W3BECTHBIX B JAaHHON OOJIACTH TEXHUKHU
METOIUK, TAKUX KaK, HAllpHMep, peHTTeHOrpagusi.

Hacrosimee n3oOpereHune Takke BKJIIOYAET BCE H30TOMbI aTOMOB, COIEPIKAIUUXCS B
coenunenuu (C) ¢opmynst (Ia) wiu (I’a), 3amaHHOM B HACTOSIIEM HW300PETEHUH, WJIH
coearHeHuH JiF00o# 13 monrpymnmn coeaunenuit popmyiner (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (Ila-1)-(XXXIIla-1) u (Ila-al)-(IXa-al), 3amaHHOM B HACTOALIEM H300PETEHHH.
H30TOmbl BKIIFOYAIOT aTOMbI, OOJNANarolNKe TaKUM >K€ aTOMHBIM HOMEPOM, HO JAPYTUMH
MacCOBbIMU YuciamMu. B kadectBe oOluero nmpumepa u 0e3 HAJIOKEHUS OTPAaHMYEHUIH H30TOIbI
BOZIOPOZA BKJIIOYAIOT TPUTHUH U Aeltepuil. M3oTomns! yruepoaa skmovaroT C-13 u C-14.

Jns npumeneHust B tepanuu coisimu coenuHeHuss (C) dopmynsr (Ia) umm (a),
33JaHHOTO B HACTOSILIEM H300pETeHUH, WM COEIMHEHHUs JIoOOW M3 MOATrPYIN COeTUHEHUIl
bopmyasr (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), 3amaHHOrO B HACTOSIIEM H300PETEHUH, SIBIAIOTCS T€, B KOTOPBIX MNMPOTHBOMOH
sBJsieTcsl  (papMaLeBTUYECKU MPUEMIIEMbIM, W 3TH COJIM MOXHO Ha3BaTh, KaK COJH
NpUCOeTUHEHUs] ¢ (DapMalleBTUUECKH MPHEMJIEMbIMH KHCJIOTAMH M COJH TMPHCOCAMHEHHS C
ocHOBaHMsAMU. OHAKO COJIM KHCJIOT M OCHOBaHHM, KOTOpbIe HE SIBISIFOTCS (papMaleBTHYECKH
NpUEMJIEMbIMH TaK)K€ MOJKHO HCIIOJIb30BaTh, HANpHUMEp, IJisl TOJYYEHHUs WJIH OYHCTKU
(papmaLieBTHYECKH MPUEMIIEMbIX COeIUHEHUIl. Bee conu, SBISIIOTCS U OHU (papMaLeBTHYECKU
NPUEMJIEMbIMU UJIH HET, BKJIFOYEHbI B 00BEM HACTOALIEr0 H300pETEeHUs.

Conu mpucoenuHeHus: ¢ (papMaleBTHYECKH MPUEMIIEMbIe KHUCJIOTAMH U OCHOBAHUSIMH,
yKa3aHHBIE BbIIIE B HACTOSINEM H300pPETEHHH, BKJIIOYAIOT COJIeBble (POPMbI MPUCOSTUHEHUS C
TEpareBTUUECKH AKTHBHBIMH HETOKCHYHBIMHM KHCJIOTAMH U OCHOBAHUSIMH, KOTOPbIE MOJKET
obpazosath coenunenue (C) popmyinnl (Ia) unu (I’a), 3agaHHOE B HACTOSIILEM H300PETCHUH, HUITH
coearHeHue JIr00H 13 noarpynn coequHenuti popmysnl (I1a)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb),
(IIe)-(IXc), (Ila-1)-(XXXIIla-1) u (Ila-al)-(IXa-al), 3amaHHOE B HACTOSIIIEM H300PETEHUU.
dapmMareBTUYECKH MPUEMJIEMbIE COJIH MPUCOSTUHEHHsI C KUCIOTAMH MOKHO MOJYYUTh MyTeM
00paboTKU OCHOBHOW (OpPMBI TOAXOASINENH KHUCIOTOW B aHWOHHOW (opme. Ilomxonsinue
aHWOHBI BKJIOYAKOT, Hampumep, TpudrTopanerar, auerar, OeH3o0JcynbdoHAT, OeH30aT,
OukapOoHar, OutapTpaT, OpOMUA, 3THJIEHANAMHUHTETpAALleTaT, KaM3ujaT, KapOOHAT, XJIOPHI,
LUTPAT, AUTHAPOXJIOPUA, ITHICHIHMAMHHTETpAALeTaT, SIAM3MIAT, SCTOJAT, 33Wjat, (ymapar,
[JIFOLIENITAT, TJIIOKOHAT, T[JIyTaMar, TCJIMKOJWIAPCAHUIIAT, TeKCHIPE3OpLHHAT, ruapabaMuH,
TUAPOOPOMUA, THUAPOXJOPHI, THAPOKCHHA(TOAT, WOAWJ, HM3ETHOHAT, JIAKTAT, JAaKTOOWOHAT,
Majar, MaljieaT, MaHJAeJaT, Me3WJaT, METHWJIOPOMHUJ, METHJIHUTPAT, METWICYJb(daT, Mykar,
HamN3WjIaT, HUTpaT, mamoar (3MOoHar), maHtoteHar, ¢ocdar/mudocdar, MoNMUraIaKTypoHaT,
CaNMLIMJIAT, CTeapat, cydalerar, CyKIMHAT, Cyab(daT, TAHHAT, TAPTPAT, TEOKJAT, TPHUITHOAUA U
T. 1. BbIOpaHHBIH NPOTHMBOMOH MOXXHO BBECTH C HCHOJb30BAHUEM HOHOOOMEHHBIX CMOJIL.
Hanporus, ykazaHHble cojieBble GOpMbI myTeM 00paOOTKM MOAXOASAIIMM OCHOBAHHEM MOXKHO
npeBpaTuTh B popMy cBOOOIHOTO OCHOBAHMSI.

Coemnunenust (C) dopmyner (Ia) umu (I’a), 3anannHble B HACTOSAIIEM H300PETEHUH, WIIH



131

coeanHeHus 0ol u3 noarpynn coenuHernii popmysl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (Ila-1)-(XXXIIIa-1) u (Ila-al)-(IXa-al), 3agaHHBIE B HACTOSIIEM H300pETEHUH,
cofiep Kalie KUCIbIH MPOTOH, TAKK€ MOXHO IMPEBPATUTh B UX HETOKCUYHBIE COJIEBBIE (POPMBI
NPUCOEINHEHHUS C METAJUIOM MJIM aMHHOM IyTeM 0OpaOOTKH MOAXOASLIUMH OPraHUYeCKUMHU U
HEOPraHMYeCKUMH OCHOBAaHUSMH B KaTHOHHON ¢opme. [loaxonsimue coaM ¢ OCHOBaHUSMU
BKJIIOYAIOT 00pa30BaHHbIE C OPraHMYECKUMHU KaTHOHAMH, TAKMMHU Kak O€H3aTHH, XJIOPIPOKAWH,
XOJIMH, IVSTAaHOJNAMMH, JSTHJICHAWAMHH, METJIYMUH, MPOKaWMH M T. I, U OOpa3sOBaHHBIE C
KaTUOHAMU METAJIJIOB, TAKUX KaK aJTFOMUHUM, KaJbLIUH, TUTUM, MATHUN, KaJluii, HATPUH, LIMHK U
T. . HarpoTuB, yka3zaHHbIe COjIeBble (OPMBI MOXKHO MPEBPATHTH MyTEM 00PaOOTKH C TOMOLIBIO
MOIXOJSAIIEN KHUCIIOTOH B OpMbI CBOOOAHOTO OCHOBAHUSI.

TepmuH COMM MPHCOETUHEHUST TPU HCIIOJB30BAHUU BBILIE B HACTOSILEM H300pETEHUU
Tak)ke BKIIFOYAeT COJIbBATBHI, KOTOpble MoOkeT oOpaszoBarh coemuHeHue (C) dopmynsr (Ia) wmu
(I’a), 3amaHHOE B HACTOSIIEM M300PETEHUH, U COSUHEHUE JTFOOOU U3 MOATPYIIT COSTUHEHHIH
dopmyasr (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), 3amaHHOE B HACTOALIEM M300PETEHWH, a TAKXKe HMX COJNH. TakuMH COJIbBATaMH
SIBJIIFOTCS] HATIPUMED, THUAPATHI, ATKOTOJISATHI U T. TI.

N-Oxcunnsie ¢opmer npemmaraemoro coeguHeHust (C) dopmyner (Ia) wma (Ia),
3aJaHHOTO B HACTOSIIEM H300pETEHUM, WM COeNUHEHHs JOOOW W3 TMOATPYNI COECOMHEHUH
dopmyast (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIIa-1) u (Ila-al)-
(IXa-al), 3amaHHOrO B HACTOSIIIEM M300pPETEHHH, BKIOYAOT coeauHeHus ¢opmynsl (I), B
KOTOPBIX OJJMH UJIM HECKOJIbKO aTOMOB a30Ta OKUCJIEHBI B TaK Ha3bIBa€MbIil N-OKCH]I.

Cnenyer monumarb, uro coeguHeHue (C) c¢opmynst (Ia) umm (I'a), 3amanHOE B
HACTOSIIIEM M300peTEeHHH, WM COenuHeHue 0ol u3 noarpynn coeauneHuit popmynsr (Ila)-
(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-(IXa-al), 3ananHOe
B HACTOSILIIEM M300pETeHHH, MOXKeT 00J1agaTh ClIOCOOHOCTBIO 0OPA30BbIBATh CBSI3b C METAJUIOM,
XeJIaT, KOMIUIEKC, U TIO3TOMY MOJKET CYIECTBOBATH B BUAE KOMIUIEKCOB C METAJJIAMH U X€JIaTOB
¢ MetayutamMu. Takue conepxkamque Metayut npousBogHble coenuHenus (C) dopmynsr (Ia) wmm
(I’a), 3amaHHOTO B HACTOSIIEM U300PETEHHHU, UJIM COSTMHEHUS JIFOOOW U3 MOATPYII COSTUHEHHI
dopmyasr (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
(IXa-al), 3a7aHHOTO B HACTOSIIEM H300PETEHNUH, BKIIFOUEHBI B 00bEM HACTOSLIETO N300PETeHUSI.

Hekoropeie coenmuenust (C) ¢opmynst (Ia) mmm (Ia), 3amaHHBIE B HACTOSLIEM
n300peTeHNH, M COEAMHEHUs JTI000i u3 noarpymnn coenqunennii gopmyner (Ila)-(I1Xa), (Ila-a)-
(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (a-1)-(XXXIIla-1) u (Ila-al)-(IXa-al), 3amaHHBIE B
HACTOSIIEM M300PETEeHHH, TaK)K€ MOTYT CYLIECTBOBATh B TayTOMepHOH ¢opme. Takue Gopmsl,
XOTSl SIBHO HE YKa3aHHbIE B MPHUBENCHHON BbIIIe (HOpMyJie, BKIIOUEHBI B OOBEM HACTOSIIETO
n300peTeHus!.

Jlpyrum oOBEKTOM HACTOSIIEro H300peTeHus ABIseTCs (hapMaleBTHUECKash KOMITO3ULIHS,
comepkaiiasi TepaneBTHuecku dddexruBHoe konmudectBo coenuHerus (C) ¢opmyner (Ia) nmm
(I’a), 3amaHHOTO B HACTOSALIEM U300PETEHHHU, WM COSTMHEHUS JIFOOON U3 MOATPYII COSIUHEHHIA
dopmyasr (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-
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(IXa-al), 3a1aHHOTO B HACTOSIIEM U300pETeHNH, U (papMaLeBTUIECKH MTPUEMIIEMBIH HOCUTEIb.
Tepaneprudyecku >(PQPEKTUBHOE KOJIMYECTBO B 3TOM KOHTEKCT€ O3HAYaeT KOJHYECTBO,
IOCTaTOYHOE JJIsI MPO(PHUIAKTUYECKOTO BO3MEHCTBHS, Ui CTAOMIM3ALUMM WIH OCTaOJeHus
3a00neBaHM, OMOCPEAYyEMBIX INMPOTEMHKUHA3aMH, Y OOJIBHBIX CYOBEKTOB WM CYOBEKTOB C
pUCKOM OBbITh TMOpPAKEHHbIMH, B YAaCTHOCTH, IPOTEUHKUHA30H, BBIOPAHHOH M3 TPYIIIBL,
cocrosiieit u3 cnenyromux: CSFIR, FLT3, Kit, PDGFRB (PDGFR 6era), PDGFRA (PDGFR
aneda), ABL1, ACVRIB (ALK4), AKT1 (PKB ansda), AMPK A1/B1/G1, AURKA (Aurora
A), BTK, CDK1/uukmun B, CHEK1 (CHK1), CSNK1G2 (CK1 ramma 2), CSNK2A1 (CK2
anspa 1), DYRK3, EGFR (ErbBl), EPHA2, ERBB2 (HER2), FGFR1, FRAPI (mTOR),
GSK3B (GSK3 6era), IGFIR, IKBKB (IKK 6era), INSR, IRAK4, JAK3, KDR (VEGFR2),
LCK, MAP2K1 (MEK1), MAP4K4 (HGK), MAPK1 (ERK2), MAPK 14 (p38 anbda), MAPK3
(ERK1), MAPK8 (JNK1), MARK2, MET (cMet), NEK1, PAK4, PHKG2, PIM1, PLKI,
PRKACA (PKA), PRKCB1 (PKC 6era I), ROCK1, RPS6KA3 (RSK2), RPS6KB1 (p70S6K),
SRC, SYK u TEK (Tie2). IIpennoururensbHO, €CiaM NPOTEMHKHWHA3a BBIOpaHA W3 TPYIIIIEL
cocrosimnert u3 cnenyromux: CSFIR, FLT3, Kit, PDGFRB (PDGFR 6era), PDGFRA (PDGFR
anbda).

ITpumeps! 3a00NeBaHUHN, OMOCPEAYEMBIX NPOTEMHKHHA3AMH, BKIIIOYAIOT B YaCTHOCTH
pak, MeTa0oiu4YecKue HapylleHus (Takue Kak AradeT), BOCHAIUTEbHbIE U ayTOUMMYHHBIE
HapyuieHus (Takue Kak BOCHAJHTEIbHbIE OOJIE3HM KHIIEUHWKa, Harmpumep, Oonesnp Kpona u
SI3BE€HHBII KOJIMT, BOCTIAJIMTENbHbIE 3a00JI€BAaHNSA JIETKUX, PEBMATOUIHBIH aPTPUT, BOITYAHOYHBIHI
HepuT, cHCTEeMHass KpacHas BOJYaHKa U IICOpHMA3, M IICOPUATHUYECKUH apTPHT),
HEBPOJIOTHYECKHE HapylleHus (Takue Kak Oone3Hb AjbureiimMepa, OonesHb IlapkuncoHa,
paccesHHbIHN ckiiepo3, HeBponatusa [Ilapko-Mapu-Tyra, 00koBOI aMuOTpOhUIECKUN CKIEPO3 U
SIUJIETICUSsI), AaTepOCKIepOo3 M  CepAeqHO-CocyaucTeie 3adoneBanus, cuHapom Illerpena,
OTTOP)KEHHE AJIOTPAHCIUIAHTATA MOYKH, BBI3BAHHbIE BHpycamu 3aloneBaHusi, 3aboyeBaHUsA
KPOBOOOpAIIEHHUS, OCTEOJM3 KOCTH M OCTEONOPO3, OCTEOAPTPUT, CAPKOMEHMs], TMCTHOLIUTO3
kjetok JlaHrepraHca, MOBpPEXIEHHE CIIUHHOTO MO3ra, SHAOMETPHO3, aCTMa U aJuIeprhyecKast
acTMa, riasHble 0OJIe3HH (TaKhe KaK PETUHONATHH, BO3PACTHAS AETCHEPALHsI YKEJITOrO MATHA U
YBEUT) XpOHUYECKAsi U HEBpoMaTudeckasi 00yb u pudponposmdepaTuBHbIe 3a00JI€BAHUS.

Eme omgHuM OOBEKTOM HACTOSINEr0o H300pETeHUs SIBJIACTCS CHOCOO IMOJTyYeHHsI
(apmaneBTHYECKOW KOMIIO3HMLINY, 3aJaHHOH B HACTOSINEM H300pETEeHHH, KOTOPBIH BKIFOYAET
TIIATEJIbHOE CMEIINBaHHE (PapMAIeBTUYECKH IPUEMIIEMOTO HOCHUTENSI C TEPareBTHYECKH
s¢pextuBHBIM KOHuecTBOM coennneHust (C) gopmyner (Ia) mmu (I’a), 3amaHHOTO B HACTOALIEM
n300peTeHNH, MM COEAMHEHUs JTI000H 13 noArpymnn coenuaenuii popmysl (Ila)-(I1Xa), (Ila-a)-
(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIa-1) wu (Ila-al)-(IXa-al), 3amaHHOrO B
HACTOSIIIEM H300pETeHNH.

IMostomy coemmaenne (C) dopmynsr (Ia) wmm (’a), 3agaHHOE B  HACTOSIIEM
n300peTeHNH, UIIH COeANHEHHe JIF000H 13 noArpynn coenunenuii popmyasl (Ila)-(IXa), (Ila-a)-
(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (ITa-1)-(XXXIIla-1) u (Ila-al)-(IXa-al), 3agaHHOE B HACTOSIIIEM

n300peTeHNH, MOXHO ITPUTOTOBUTH B BUJE Pa3HbIX (papMarieBTudeckux (Gopm st BeeneHus. B
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KAa4eCTBe TMOAXOMSLIMX  KOMIO3WULMH MOJHO YKa3aTh BCE KOMIIO3ULMH, OOBIYHO
UCTIONB3YIOIINECST Ui CHUCTEMHOTO BENEHUs JIEKapCTBEHHbIX CpenacTB. /[l momydeHus
(bapMaleBTHUECKNX KOMITO3ULMH, MpeasaraeMblx B HacTosiieM Hu3oOpereHnH, 3ddexTruBHOE
KOJINYE€CTBO KOHKPETHOTO COEAMHEHUs, HeoOs3aTeNbHO B (OpME CONU MPUCOEAMHEHHUS WUIIH
KOMILJIEKCA C METAJUIOM B Ka4eCTBE AKTUBHOI'O MHIPEAMEHTA OOBEIUHSIOT B TIIATENBHOW CMECH
¢ (apmaneBTHYECKH NpPUEMJIEMbIM HOCHUTEJEeM, IPUYEM HOCHTENb MOXKET HAaXOIMTBHCS BO
MHOXKeCTBe (opM B 3aBHCHUMOCTH OT (HOpPMBI Iperapara, >XeJaTelIbHOrO JJIsl BBEICHUS.
XKenarenpbHo, dToObI O3TH (hapMalleBTHUECKHE KOMIIO3MLIMK HAXOOWJINCh B  Pa3OBOM
IO3UPOBAHHON (hOpMe, TMPHUTOAHOM, B HYACTHOCTH, Ui BBEAEHHs IMEPOPATbHO, PEKTAJBHO,
MOAKOXKHO HJIM TIOCPENCTBOM TapeHTepaibHON HWHbEKIUH. Hampumep, ans mnosyudeHus
KOMITO3UIIHI B MEePOPabHON JO3UPOBAHHON (OpME MOKHO HCIIOJIb30BATH JIFOObIE U3 OOBIYHBIX,
(hapManeBTHUECKUX CPEeA, TAKUE KaK, HAPUMEP, BONIA, TIIMKOJIH, Maciia, CIUPTHI U T. II. B ClIy4ae
NepPOpabHBIX JKUAKHX MPENnapaToB, TAKUX KaK CYCIEH3UHU, CHPOIbI, SJUKCHUPBL, SMYJIbCHH H
pacTBOpBL, MJIM TBEPAbIE HOCHTENH, TAKHE KaK KpaxMalbl, caxapa, KaoOJIMH, CMa3bIBAIOIINE
BEIIECTBA, CBS3YIOLIHE, Pa3PbIXJIIOIINE ar€HThl U T. I1. B CJIy4ae MOPOIIKOB, MUJIIOJIb, KaTCysl U
TabJIETOK.

BcnencTBue nerkoctm  BBENEHHs TaOJNETKM M KAlCyJbl  SBJSIIOTCS — HawOouee
NOAXOSIIIMMU TEPOPATIbHBIM PAa30BbIMH  JO3UPOBAHHBIMH (OPMAMH U B ITOM Clyd4ae,
OYEBUJIHO, HCHOJB3YIOT TBEpAble (apMaleBTHUECKUe HOCUTENH. [l mapeHTepasbHBIX
KOMITO3MLIMIT HOCUTEIb OOBIYHO BKJIIOYAET CTEPUIIbHYIO BOAY, MO MEHbIIeH Mepe B Oonblieir
YaCTH, XOTS MOXKHO BKJIOYaTh JPyrHe€ MHIPEOHEHTHI, Hampumep, Uil COAEHCTBHSA
pacTBopumocTH. Hampumep, MOKHO MOJyYUTh PACTBOPBI IS MHBEKLH, B KOTOPBIX HOCHUTEINb
npencraBisier  cobol  (pu3MONOrMUYecKHil  pacTBOP, PAcTBOp  IJIIOKO3bI  HJIHM  CMECh
(pU3HONIOrNUEcKOro pacTBOpa M PacTBOPA INTIOKO3bL. Takike MOXHO MOJYYHUTh CYCHEH3UU IS
UHBEKIIMM M B O5TOM CJIy4yae MOXKHO HCIIOJb30BaTh MNOAXOSIINE JKHIKHE HOCHUTEINH,
CYCTIEHAUPYIOIHE areHThl U T. M. Takke BKIFOUEHBI TBepIble (OPMBI MPENapaToB, KOTOpPbIE
HE3an0JIr0 10 TMPUMEHEHHUs CJleayeT MpeBpaTuTh B Jkuakue QOpMbl mpemnaparoB. B
KOMITO3HMLIUSIX, IPUMEHUMBIX ISl [TOJKOKHOTO BBEICHMUS, HOCUTEIb HEOOSI3aTeIbHO CONEPIKHUT
YCUJIMBAIOIIMN  MPOHUKHOBEHWE AareHT W/HIM  [OAXOMSAIIMH  CMAYMBAIOIIUI  areHT,
HeoOsI3aTeNIbHO BMECTE C MOOXOASIIUMH Jo0aBKaMHu JFOOOro xapakrepa B HEOONBbIINX
KOJIMYECTBAX C 3TH J00ABKH HE HOJUKHBI OKa3blBaTh 3HAYMTEBHOI'O BPEIHOIO BO3IEHCTBHS Ha
KOXY.

Coenunenne (C) dopmynsl (Ia) umm (I’a), 3agaHHOe B HACTOSAIIEM H300pPETEHHH, WU
coeanHeHUe F000H n3 noarpynn coenquHennii popmysl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(IIc)-(IXc), (Ila-1)-(XXXIMa-1) u (Ila-al)-(IXa-al), 3agaHHOEe B HACTOSIIEM H300pETEHUH,
npenjiaraeMoe B HACTOSIIEM H300peTeHUH, TakKe MOXKHO BBOOUTH MyTEM MEPOpPabHON
WHTAJSIMYA WM BAYBaHHS MO METOAMKAM M C TOMOIIBIO MPENapaToB, HCIOJB3YIOLIUXCS B
JaHHOW O0JIACTHM TEXHHMKH JUISi BBEACHHUS TaKUM NyTeM. TakuMm oOpa3oM, OOBIYHO COEOMHEHHE
(C) dopmynst (Ia) umm (I’a), 3anaHHOE B HACTOSIIEM M300PETEHUH, WM COSNUHEHUE JIFO0OH U3
nonrpynn coenuHeruit gopmyner (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-



134

(XXXIIIa-1) u (Ila-al)-(IXa-al), 3amaHHOE B HACTOSIIIEM H300PETEHHWH, MOKHO BBOIHUTH B
nerkue B (opMe pacTBOpa, CYCHEH3MH MJIM CYXOro IIOpPOLIKA, PacTBOP SIBJISAETCS
npeanodyTuTenbHeM. JIrobast cuctema, pazpaboTaHHas A JOCTaBKH PACTBOPOB, CYCHEH3UH UITH
CYXHX IOPOLIKOB MyTEM MEepOPaIbHON MHTasLUN WM BAYBAHUS, SIBJIAETCS MOAXOASLIEH IS
BBEICHUS COEIMHEHUH, NPEAIaraéMbIX B HACTOSIIEM H300pETEHHH.

Takum oOpasom, Hacrosimee H300peTEHHE TaKXKE OTHOCHUTCS K (hapMareBTHYECKON
KOMITO3HLIH, TIPHCIIOCOOIEHHOH AJIsi BBEACHUS IyTEM NEepOpaIbHON MHTANSIMK WM BIYBaHUS
coenunenus: (C) dopmynsr (Ia) wim (I’a), 3agaHHOrO B HACTOSIIEM HW300PETEHUH, WM
coearHeHus JiroOol u3 noarpynn coenuHennii popmysl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb),
(ITc)-(IXc), (Ila-1)-(XXXIIIa-1) u (ITa-al)-(IXa-al), 3amaHHOrO B HACTOSIIEM H300pPETEHUH, U
(dapMaleBTHUECKH  MPUEMJIEMOro  Hocuteds.  [IpennoyTturensHO, €CU  COSAMHEHUS,
npeayiaraéMble B HACTOSIIIEM H300PETEeHUH, BBOJAT MyTEM WHTAJSILIMKA PACTBOPA B PACTIBUICHHBIX
WJIN a3PO30JIbHBIX J103aX.

OcoOeHHO MpennmoYTHTENbHO TOTOBUTH yKa3aHHbIE BbIIEe (hapMaLEeBTHUECKUE
KOMITO3UIIMH B Pa30BOH JAO3UPOBAHHON (pOpMeE IJIst IETKOCTH BBEACHUS M OJHOPOJHOCTH JO3BI.
PazoBas nmosupoBaHHas ¢opma NPH HCHOJIB30BAHUM B HACTOAILIEM H300PETEHHWH O3HAYAET
($u3nYecKn TUCKPETHBIE EAMHULIBI, TPUTOAHBIE JJIST UCTIOIB30BAHUS B KAUECTBE OTAEIBHBIX J103,
KaX/1asl eIUHUIA COAEPXKUT 33JaHHOE KOJMYECTBO AKTHBHOI'O MHIPEAMEHTA, COTJIACHO PaCyeTy
o0ecrieunBaroliee JKeNaTeNbHBIA TepaneBTHUeCKH 3(dexr, BMecTe ¢ HEOOXOAMMBIM
dapmaneBTHUeCKUM HocuTeneM. [IpuMepaMu Takux pa3oBBIX JAO3UPOBAHHBIX (POPM SIBIISFOTCS
TabneTku (BKIIIOYAsl CoAep Kallue HACEUKH WM O0JIaarolire MOKPhITHEM TaOJIeTKH), KaICyJIbL,
NIIIOJH, CYNIIO3UTOPHUH, MAKEThl C MOPOLIKAaMH, OONATKH, PacTBOPbI MM CYCHEH3UU JJIs
UHBEKLUH U T. I1., U Pa3J€IEHHbIE T03bL.

Coenunenue (C) ¢popmynsr (Ia) umu (I’a), 3agaHHOe B HACTOSIIEM H300pETEHHH, HIIU
coeanHeHue Jr00H u3 noarpynn coenuHenuii popmyssl (Ila)-(IXa), (ITa-a)-(IXa-a), (IIb)-(IXb),
(ITc)-(IXc), (ITa-1)-(XXXIMa-1) u (Ila-al)-(IXa-al), 3agaHHOEe B HACTOSIIEM H300pETEHUH,
crocoOHO MHrHOMpoBaTh KHMHA3y. PaccrpoiicTBa W 3a00yieBaHMs, KOTOPbIE MOXHO JIEYUTh C
UCTIOJIb30BAHUEM COEIMHEHHH W METONUK, NpeIJlaraéMblX B HACTOSALIEM H300pETeHUH,
BKJIFOYAIOT OIMOCPEAyeMble TMPOTEHHKUHA30M 3a00JIeBaHUs, TaKHE KaK pak, MeTadoIMYecKue
HapyuieHus (Takue Kak nuader), BOCHAIHUTENbHbIE M ayTOMMMYHHBIE HApYIICHHUS (Takue Kak
BOCTIAJIUTENIbHbIE OOJIE3HN KHWIICYHHWKA, Hampumep, OonesHb KpoHa W SI3BEHHBIH KOJMT,
BOCTIAJIUTENIbHbIE 3a00JIeBAHUS JIETKHX, PEBMATOMIHBIA apTPHUT, BOJTYAHOYHBIH HEPPHT,
CHCTEMHasi KpacHas BOJYaHKAa W TICOpPHA3, W TNCOPHATHYECKUH apTPUT), HEBPOJOTMYECKHE
HapyuieHus (Takue kak Oone3Hp Anbureiimepa, OonesHb IlapkuHCOHA, pacCestHHBIN CKIIEpO3,
HeBpornatusi [llapko-Mapu-Tyra, OokoBOi amMHOTPOPHUUECKUIl CKJIEPO3 H  SIHIENCHS),
aTepoCKIIepO3 M CEPAEYHO-COCYAMCThIe 3aboneBaHus, cuHzapoMm lllerpena, oTTOp)KeHHUE
ANJIOTPAHCIUIAHTaTa  TOYKH,  BbI3BaHHblE  BHUpycamMu  3aboneBaHusi,  3a0oneBaHUS
KPOBOOOpAIEHHUs, OCTEOJM3 KOCTH M OCTEOIOPO3, OCTEOAPTPUT, CAPKOMEHHUs, T'MCTHOLIUTO3
kjeTok JlaHrepraHca, MOBpEXIEHHE CIIMHHOIO MO3ra, SHAOMETPHO3, aCTMa U ayjieprudeckas

aCTMa, I'Ia3HbIC 0one3Hu (TaKI/Ie KaK pETHUHOMNATUH, BO3pACTHAsA ACTCHEPALUs KEJITOr0 MMATHA U
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YBEUT) XpPOHHUYECKass W HeBpomaTudeckas Oojb u (uOpomnponudepaTuBHbie 3a00JI€BaHUS.
MHorue "3 COEAMHEHUWH, Ipe[yaraeéMbplx B HACTOSIIEM H300peTeHUH, MOryT obianaTthb
OnaronpusTHBIM  (papMaKOKMHETHYECKUM MpodmieM U 00JanalT IpUBIEKATEIbHBIMU
XapaKTepPUCTUKaMU OMOMOCTYIHOCTH, BKJIIOYAsl MpHUeMIIEeMbI mnepuop monysbiBenenus, AUC
(mIommanb Moa KPUBOH) M MUKOBBIE 3HAUEHUS] U OTCYTCTBHUEM HEOIATONPUATHBIX SBJICHUHN, TAKHUX
KaK HeZOCTATOYHO OBICTPOE HAYAJIO NEHCTBHS U YACPKUBAHUE B TKAHH.

KomOunaruy, mnpeanaraeMele B HACTOSAILIEM H300PETEHUH, MOXKHO HCHOJb30BaTh B
Ka4yeCcTBE JIEKAPCTBEHHBIX CPEACTB. YKa3aHHOE NPUMEHEHHE B KAaueCTBE JIEKAPCTBEHHOTO
CpPeACTBa MM METOAMKH JIEYeHHUS BKIIIOYAIOT CHCTEMHOE BBEIEHHE OOJIbHBIM CyOBeKTam
Kon4ecTBa, 3PPEKTUBHOrO IJIsi OOpBOBI C MPOSBICHUSMH, CBS3aHHBIMH C 3a00JIEBaHUEM.
CnenoBarenbHO, KOMOHMHALIMK, TpeAjaraeMbpleé B  HACTOSIIEM HM300PETEHHWH, MOXKHO
UCTIONB30BATh IS MPHUTOTOBJIEHHS JIEKAPCTBEHHOI'O CPENCTBA, MPUMEHUMOTO JUIS JICYCHUS,
NPEAYyNpPEeXKIEHUs] WM YCTPAHEHUS HApyIIEHUS WM  3a00NeBaHMs, CBS3aHHOTO C
NPOTEUHKHWHA3aMH, BKJIOYash pak, Merabonudyeckne HapyumeHus (Takue Kak jauader),
BOCMIAJIUTENIbHBIE M AyTOMMMYyHHBIE HapyIIeHUs (Takue Kak BOCHAJIUTENbHbIE OOJe3HH
KHIIEYHNKa, Hampumep, Oone3Hb KpoHa U sI3BEHHBIH KOJNHT, BOCHAIUTENbHBIE 3a00JI€BaHUS
JIETKUX, PEBMATOUJIHBIA apPTPUT, BOJYAHOUYHBIH HE(PpPUT, CHUCTEMHAs KpacHas BOJYAHKA M
ncopuas, W TCOPHATHYECKUH apTPHUT), HEBPOJOTWYECKHE HapylleHHWs (Takue Kak OOJe3Hb
Anbureiimepa, 6one3np IlapkuHCOHa, paccessHHBIN ckiepos, HeBpomatus Illapko-Mapu-Tyra,
OO0KOBOI aMHOTPOPHUUECKUI CKIIEPO3 M SIUIIETICHS), aTePOCKIEPO3 U CEPAEUHO-COCYANUCTHIE
3a0oneBanus, cuHapom IllerpeHa, OTTOp)kE€HHE AJUIOTPAHCIUIAHTATA TIIOYKH, BBI3BAHHBIE
BUpycaMu 3a0oJyieBaHUs, 3a00JIeBaHUSI KPOBOOOpAIIEHHs, OCTEOJU3 KOCTH U OCTEONOpO3,
OCTEOAPTPUT, CAPKONEHUs, TUCTHOLMTO3 KJIETOK JIaHrepraHca, MOBpeXIeHHE CIIMHHOIO MO3Tra,
SHIOMETPUO3, acTMa M aJUIePrUYecKasl acTMa, IjasHble Oone3HH (Takue Kak pPeTHHOINATHH,
BO3pacTHAasl AETeHEepalys JKEITOro ISITHA M YBEUT) XPOHUYECKass MU HeBpomaThdeckas Oojb U
bubponposmbepaTUBHBIE 3a00JIEBAHUS.

Tepmun "repanesrudecku 3G PeKTHBHOE KOTMYECTBO" MPU UCTIONB30BAHUH B HACTOSIIIEM
u300peTeHNH O3HAYaeT KOJHMYECTBO AKTUBHOTO COEAMHEHUS MJIM KOMIIOHEHTA WM
(hapMareBTHUECKOTO CPEACTBA, KOTOPOE BBI3bIBAET OMOJIOTMYECKUN WM MEAUIMHCKUN OTBET B
TKaHH, CHCTEME, y >KMBOTHOTO WJIM YeJIOBEKAa, KOTOPBIH HINET B KOHTEKCTE HACTOSINEro
n300peTeHNs] UCCIIeIOBATENb, BETEPHUHAP, MEIUK WJIH APYrod KIIMHUIMCT, KOTOPBIA BKIIFOYAET
CMSITYEHHE CHMITTOMOB ITOJIBEPTAIOIIETOCs JICYCHHIO 3a00JICBaHMUS.

OOBIMHO CYMTAIOT, YTO MPHUTOBOBHPYCHO 3((EKTUBHOE CYTOYHOE KOJIUYECTBO
coctasysier ot 0,01 mMr go 1500 mr B cytku, Oonee mpennoururensro ot 0,1 mr mo 50 mr B
cyTKd. MokeT OBITh MOOXOASIIUM BBEAEHHE HEOOXOMUMOH O3Bl B BHIE ONHOH, NIBYX, TPEX,
YyeTbIpex WM OosblLIero KomudecTBa (Cy0-)mo3 yepe3 MOAXOISIINE MPOMEKYTKH BPEMEHH B
TE€YCHHE CYTOK. YKa3aHHbIE (Cy0-)I03bI MOXKHO MPUTOTOBUTH B BUAE PA30BBIX TO3UPOBAHHBIX
dopMm, Hampumep, coxepxamux oT 1 go 1000 mr, u B wactHoctH OT 5 10 200 Mr akTUBHOTO
WHTPENNEHTa B Pa30BOH JTO3UPOBAHHOH opMme.

Tounass mo3a u YacrToTa BBCACHHA 3aBUCHUT OT MHCIOJB3YHOIIEIOCd KOHKPETHOIO
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coenunenusi (C) dopmynst (Ia), (I'a) unu KOHKpPETHOro CcoeauHEHHs JFOOOH W3 TOATPYIII
coenunenuit popmynsl (Ila)-(IXa), (Ila-a)-(IXa-a), (IIb)-(IXb), (Ilc)-(IXc), (Ila-1)-(XXXIIIa-1)
u (Ila-al)-(IXa-al), 3amaHHOTO B HACTOSALIEM H300pETEHUH, KOHKPETHOIO IOABEPTarOIIEerocs
JIEYEHHIO TTaTOJIOTHYECKOrO0 COCTOSIHUS, BO3PACTa, MAcChl Teja, MOJa, TSHKECTH HAPYLIEHUS U
o0mmero (pU3NYeCKOro COCTOSHUS KOHKPETHOrO MAaleHTa, a TAKXKe JPYroro JIeKapCTBEHHOTIO
CPeACTBa, KOTOPOE MOKET NMPUHUMATb MHAUBHUIYYM, YTO XOPOIIO HU3BECTHO CHELMAJNCTaM B
naHHOW oOnactu TexHukH. Kpome TOro, o4eBHAHO, YTO yKa3aHHOE 3((EKTHBHOE CYTOUHOE
KOJINY€CTBO MOKHO YMEHBLINTb WJIH YBEJIHMYUTh B 3aBUCUMOCTH OT PEAKIMH TMOABEPTAIOLIETrOCs
JEYSHHI0 CyObeKTa W/HWJIM B 3aBUCHMOCTH OT OLIGHKHM Bpaya, HA3HAYAIOINErO COCIHMHEHUS,
npeasiaraeMblie B HactosimeM u3odpereHnn. JH(PekTHBHOE CYTOUHOE KOJIMYECTBO HAXOIUTCS B
YKa3aHHBIX BBIIIE TUATIA30HAX U TIOTOMY SIBJISIETCS] TOJIBKO PEKOMEHIALIMEH.

ITpumepsnr

IMpumep 1: OOmas MeToarka CHHTE3a aHAJIOTOB 3-76, 205-210 u 247-265

Crenyromue METOOUKH WUTFOCTPUPYIOT TONyYeHHe aHanoros 3-76, 205-210 u 247-265.
Cxema cuHTe3a mnpuBeneHa Hroke. CHHTE3 HAUMHAETCS C COYETAHHUS MPOM3BOAHOTO 4-
XJIOPXVHOJIMHA C TOAXOISALIMM MPOU3BONHBIM STHUJI- WJIH METWUJI-3-THAPOKCHOEH30aTa B
meronuke A. B meronuke B kapOOHOBYIO KHCIOTY MOJYYarOT MyTeM AedTepu(pUKALUN STHII-
W MeTUI-3-TUuapokcuden3oar npousBonuoro. B meroguke C, D unmun E nmonydenwne 3-(4-
XUHOJUJIOKCH)O€H3aMHi/la W3 COOTBETCTBYIOIIEH OEH30MHOM KHCIIOTHI TMYTEM AaKTHBALUU C
nomotnpio DMAP (meronuka C, coenunenus 3-67 u 205-210), HOBt (meTonuka D, coequHeHust
68-75) unn 2-xnop-1-merunmupunuHuiiionuaa (meroquka E, coenunenne 76) ¢ mocuenyrouieit
peakuuein ¢ noaxopsmuMm amMuHOM RgNH,. IIpumepel CTpykTyp KOHEYHBIX COEAUHEHUN

npuBeneHsl B Tadnuue 1.

G

R
o ® o z
2
HO R1 DMF (5 Mn/mmons | R o
-~ Cs.CO_(1.58k8. UK 2,5 8KkB.
+ 0 L0, " ]
Cl - (o}
i 3 110°C o OH
5

N R R MeTonuka A N

X 4 R5 Ra

MeToauka C

DCM
EDC.HCI (2918} R

EtOFuwm MeOH DM AP (223k8) R’
(2.5 MiMmons RNH (1 1-1.5sk8.) Rz o
NaOH2 H_ (2.9 MVMMone RT
——— o Ra
RTum 50°C OH U N/
DMF H
MeToguka B EDC.HCI (1.2 58 Naw, s a
HOBt (1.2 %8} R R
R,NH, (1. 3 3kB.) 4

RT

MeToguka D
“aKn
DMF
2-Cl-1-M e--NMae Mniioa g (1,55K8.}
BN (2.4.38)
R NH, (12348}
RT
MeToauka E
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Metonuka A: K pactBopy sTi- unn metun-3-rugpokcudensoara (1 sks.) B8 DMF (5
MJI/MMOJIb) B arMocdepe a30oTa B BHAE TBEPAOro BemecTBa nodaeysuin kapOboHat mesus (2,5
9KB.), 3areM 4-xjopxuHonuH (1 skB.). Peakunonnyro cmecr mepememmsanu npu 110°C nmo
3aBepuieHus: peakuuu (ot 2 4 10 B TeueHue Houn). Jlobasnsmm HaceimeHHbIH pactBop NH4Cl u
BOJIHBIN CJIOi 3KkcTparupoBanu ¢ nomoisto EtOAc. Opranndeckuii cnoii cymmnan Haa NapSOy,
¢GrIpTPOBATM M KOHLEHTPUPOBAIM IpU IOHIDKEHHOM JaBieHuH. HeouwieHHOe BelecTBO
OYHIIAJIH C TOMOLIBIO KOJOHOYHOM (udin-xpomarorpadun Ha Biotage (uuknorekcan/EtOAc: ot
0 1o 50%) ¥ moNy4aau UCKOMBIH MPOMEKYTOUHBIH MPOAYKT 1.

Crnenyromee coenuHeHne 1a sIBISETCS] MPUMEPOM, HILTIOCTPUPYIOLIMM METOIUKY A

[Mony4enue >tmn-3-(4-xuHomIoKcH )oeH3oata (1a):
0

= DEt

Naw

IMpomexxyTouHbI TPOAYKT la CHUHTE3UpPOBANM W3 STUJI-3-THApOKcHOeH3oata (6,02
MMOJIST) U 4-xJopxuHoarHa (6,02 MMons) B BUIE OeCBETHOTO Macia ¢ 77% BBIXOIOM IO O0Ieit
MeToquKe A.

[IpuBeneHHass Hike TabnuIa WUIOCTPUPYET MPOMEKYTOUHbIE MPONYKTHI 1,

NOJIy4€HHbIE IO METOJIUKE A
IIpomexyTO4HbIN Crpykrypa Meroauka cuHTe3a

MIPOAYKT

Q
Coenunenue 1a A OFt Meronuka A
N
OMe

MeO
0
Coenunenue 1b o Meronuka A
s OEt
N
0
~ o
oM
Coenunenue 1c © Meronuka A
Naw
OMe

0
Coenunenue 1d = © OMe Meronuka A
Na
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o)

o]

Coenunenue le = OMe Meronuka A
Naw
MeQ
0

Coenunenue 1f z o OFt Mertonuka A

Na

cl
)
Coenunenue 1g A~ ° OEt Meronuka A
N
F
0
Coenunenue 1h o © OEt Meroauka A
Na |

Meronuka B: K pactBopy moaxopsiero npomeskyrodnoro npoaykra 1 (1 sks.) B EtOH

wm MeOH (2,5 mu/mmons) nobasmsuin 2 H. pacteop NaOH (2,9 mu/mmons). PeakuinonHyro
cmech nepemewnBaiu npu S0°C unu rt no 3asepienus peakuuu. EtOH nnu MeOH ynansinu u
HeouHuIIeHHoe BemecTBo mnoakucsuin ¢ nomoupto HCl 1w, mo pH=2-3. Ocanok
OT(UIBTPOBBIBAIM, MPOMBIBAIN BOAOW M cymmin Hag P,Os B BakyyMHBIX 3KCHKATOpax M
MOJIy4aJId UCKOMBIN ITPOMEKYTOUHBIN NIPOAYKT 2.

Crnenyrouiee coenMHEeHNE 2a IBJISETCS IPUMEPOM, WIIIFOCTPUPYIOIIUM MeTOAuKy B:

IMTonyuenue 3-(4-XUHONMMIOKCH)OEH30MHON KUCIIOTHI (2a):
o]

OH

N

ITpoMesKyTOYHBII MPOAYKT 2a CHHTE3MPOBAIH M3 MPOMEKYTOYHOro mpoaykra la (5,28
MMOJIsT) B BUie O6e10ro mopomkoodpa3Horo BemecTsa ¢ 89% BbIxoaoM 1o obmeit meronuke B.
[IpuBeneHHass Hke TabnuIa WUIOCTPUPYET MPOMEKYTOUYHBIE TMPOAYKTHI 2

2

MOJIYYEHHBIC IO METOAUKE B:

IIpomexyTO4HbIH Crpykrtypa Meronuka cuHTe3a
HNPOAYKT
o]
Coenunenue 2a © oH Meronuka B
Naw
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MeO

o]

Coenunenue 2b o Meronuka B
OH
Naw
9
a

OH

Coenunenue 2¢ | Meronuka B
.

Q
Coenunenue 2d %/OI:))LOH Meroauka B
Mo

w]
CoennneHue 2e © o Meronuka B
Nas
/O Q
Coenunenue 2f © oH Meronuka B
My

Cl
(o]
Coenunenue 2g © oH Meronuka B
Naw
O
Coenunenue 2h | O\é/kcm Meronuka B
Naw

Metoauka C: K cycnensun nonxozsimero npomMexxytTodsoro nponykra 2 (1 sxs.) 8 DCM
(10 mn/mmonb) B armocdepe azora podasmsiim DMAP (2,2 3xB.), EDCHCI (2 3kB.) u

nogxomsaumii amuH (1,1-1,5 5kB.). PeakMOHHYIO CMeCh MNepeMelMBaIN MPU KOMHATHOM

TeMIiepatype o 3aBepineHus: peakiuu (1 4-B TedeHue HOuM). PeakIMOHHYIO CMeCh pa3daBIsiu
¢ momompro DCM u mBaxknbl mpombiBaiu HachieHHbIM pactBopoM NH4Cl. Opranuyeckuii
cnoit cymmm Hax NapSOs, GUIABTPOBAIM M KOHLEHTPUPOBAIM IPH MOHKEHHOM JaBJICHUU.
HeounineHnHoe BeMEeCTBO OYHUINAIHN C TTOMOIIBIO KOJIOHOUHOM (umni-xpomartorpaduu Ha Biotage
(DCM/MeOH: ot 0 no 10%) u xpomartorpaduu ¢ obpamennoit ¢azori (H,O/MeOH: ot 0 no
100%) 1 mony4yanu HCKOMO€E COSTUHEHNE.

Crenyromee coequneHue 32 ABISAETCS MPUMEPOM, HILTIOCTPUPYIOIIUM MeTOIUKyY C:

IMonyuenne  3-[(7-meTokcH-4-XUHOIIIT)OKCH|-2-MeTHI-N-(4-TUPUIUIMETHI )OSH3aMHUT
(32):
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MeO.
o}

= N -

Nao 2 N

Coenunenue 32 CHHTE3UPOBAIU M3 MpOMeKyTouHOro npoxnykra 2e (0,30 mmomns) u 4-
(amunomermn)nupuauHa (0,33 mmonsi) B Buae Oenoro Teepaoro emectsa ¢ 81% Bbixonom (97
mr) no obmeiit meromuke C. 'H NMR (400 MHz, DMSO-dg) 8 (uact./mun): 9,05 (t, J=5,86 Hz,
1H), 8,61 (d, J=5,14 Hz, 1H), 8,54-8,52 (m, 2H), 8,27 (d, J=9,07 Hz, 1H), 7,45-7.43 (m, 3H),
7,36-7,31 (m, 4H), 6,32 (d, J=5,15 Hz, 1H), 4,49 (d, J=6,07 Hz, 2H), 3,95 (s, 3H), 2,15 (s, 3H);
MS (ESI, EI'): m/z= 400,20 (MH™).

Metoauka D: K cycniensnu nogxoasimero npomexxyTodsoro nponykra 2 (1 sxs.) B DMF
(5 m/mmonb) B atmocdepe aszora npobasmsuin EDC.HCI (1,2 »kB.), HOBt (1,2 skB.) u
PEaKLHOHHYIO CMEeCh TMepeMEIIUBaIN MPH KOMHATHOW TeMIieparype B TEYEHHE 5 MHUH.
Hobapnsmn nopxonsmuii amuH (1,3 5KB.) M pPEAKLUHMOHHYIO CMeECh IEPEMEIINBAIN TIPU
KOMHATHOH TemIiepaType B TeueHHWe HOYM (MM B TeUeHHe BBIXOIHBIX JHEH). PeakiuoHHYIO
cMech pa30aBIsLTA BOAOH M SKCTParupoBaiu dTuiaueratoM. OpraHudeckue CJIOU CYIIMIH Hal
NaySO., QuabTpoBasi M KOHLEHTPUPOBAIM NPH IOHMKEHHOM JaBjieHHH. HeodwuineHHOe
BEIIECTBO OYHIIAIN C MOMOIIBI0 KOJIOHOYHOH (hydm-xpomatorpadun Ha Biotage (DCM/MeOH:
ot 0 mo 5%) u xpomarorpaduu ¢ obpamennoii pasori (H,O/MeOH: ot 0 no 100%) u momyyanu
HCKOMO€ COEeTUHEHHE.

Crnenyrouiee coennHeHue 68 sABJsieTCs IPUMEPOM, MITFOCTPUPYIOIUM METOAUKY D:

[Tonyuenue 3-merokcu-N-[(2-MeToKCU(peHIIT)METHII |-5-(4-XMHOIIIIOKCH )O€H3aMuIa
(68):
0
o
N
N
x MeO
OMe

CoenuHenue 68 CHHTE3MpPOBAIN U3 MPOMEKyTOUHOro npoaykra 2¢ (0,237 mmodnst) u 2-
metokcubensunamud (0,308 mmonst) B Buzme Oenoro mopomkooOpa3HOro Bemiectsa ¢ S6%
BBIXOZOM (55 Mr) mo obweii Meroauke D. 'H NMR (400 MHz, CDCls) § (sact./mun): 8,70 (d,
J=5,13 Hz, 1H), 8,31 (dd, J=0,95 Hz u J=8,40 Hz, 1H), 8,11 (d, J=8,44 Hz, 1H), 7,79-7,75 (m,
1H), 7,60-7,56 (m, 1H), 7,34 (dd, J=1,55 Hz u J=7,38 Hz, 1H), 7,30-7,26 (m, 2H), 7,11-7,10
(m, 1H), 6,95-6,91 (m, 1H), 6,89-6,87 (m, 1H), 6,85-6,84 (m, 1H), 6,64 (brs, 1H), 6,61 (d,
J=5,18 Hz, 1H), 4,62 (d, J=5,74 Hz, 2H), 3,85 (s, 3H), 3,84 (s, 3H); MS (ESI, EI'): m/z= 415,4
(MH™).

Mertonuka E: K cycnensun nopxozsimero npomexxyrouHoro npoaykra 2 (1 sxs.) 8 DMF
(10 mn/mmonb) B aTMochepe a3ota 00aBIsIIM TpUITHIAMUH (2,4 3KB.), noxxoasmuii amuH (1,2

9KB.), 3aTeM 2-xJ0p-1-metnnmupuaunuitiionua (1,5 sxB.). PeakinoHHy0 cMech nepeMennBaiu
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npu KOMHATHOW Temmeparype B TedeHue 5 MuH. Jobasnsnn moaxopsimuii amuH (1,3 5kB.) #
PEaKLMOHHYI0 CMeCh IepeMeIlMBaJi IpPU KOMHATHOW TeMmmepaType B TedeHue 2 u.
Peakunonnyro cmech pazbaBnsiimu ¢ nomombto DCM u opraHuueckuil CloW NpOMbIBAIN
pacconoM. Bopsblii cioli omuH pa3 skcrparupoBaiu ¢ mnomourbio DCM. OObenuHeHHbIe
opraHuyeckue ciou cymuian Hag NaxSOy, GuIbTpoBaiu U KOHIEHTPUPOBAJIN MIPU TOHKEHHOM
nasieHny. HeounieHHOe BEIeCTBO OYMIIAIH C TIOMOIIBIO KOJIOHOYHOH (udII-Xpomarorpapuu
Ha Biotage (DCM/MeOH: ot 0 no 5%) u xpomarorpadun ¢ obpamenHoit dasoit (H,O/MeOH:
ot 0 1o 100%) u nmosy4anu uCKOMOe COeTUHEHUE.
Crnenyrouiee coenuHeHue 76 sBsieTCs IPUMEPOM, WIUTIOCTPUPYIOLIUM MeTOAUKY E:

IMony4enne N-(1-merununna3on-3-ui)-3-(4-xuHoaunokcu )oenzamuna (76):

/

o n—N
o ! y/.
| H
Naw

CoenuHenne 76 CHHTE3MPOBAIN U3 MPOMEKyTOUHOTro npoaykra 2a (0,186 mmons) u 1-
metwi-1,1-uanason-3-amuna (0,226 mMmosnsi) B Buae Oeoro mopourkooOpa3HOro BEIECTBA C
65% BbIXOHOM (48 Mr) mo obmeit meronuke E. 'H NMR (400 MHz, DMSO-dg) & (dact./mnH):
10,9 (s, 1H), 8,74 (d, J=5,12 Hz, 1H), 8,34 (dd, J=8,22 Hz u J=0,8 Hz, 1H), 8,07-7,97 (m, 3H),
7,87-7,83 (m, 1H), 7,74-7,67 (m, 3H), 7,60-7,55 (m, 2H), 7,42-7,37 (m, 1H), 7,11-7,07 (m, 2H),
6,75 (d, J=5,23 Hz, 1H), 4,00 (s, 3H); MS (ESI, EI"): m/z= 395,10 (MH™).

ITpumep 2: OOmast Mmeroanka nojay4denus anajgoros 84-110 u 211

Crenyromue METOAMKM WUIOCTPUPYIOT mnonydeHue aHaimoroB 84-110 u 211, cxema
CHUHTe3a TmpuBeneHa Huke. CHHTe3 HAauMHAETCS C AaMUAMPOBAHUSA MOAXOAAINEH 3-
T'MAPOKCUOEH30WHONW KHCJIOTHI MOAXOMSIIUM aMUHOM (HIDKE B HACTOSINEM H300peTeHHn
meronuka F, G wim H) nyrem akruauuu ¢ nomoimsto HOBt, EDC.HCI u TEA (metonuka F),
PyBOP u DIEA (meronuka G) wiu EDC HCI (meronuka H). B meronuke I koHeuHoU cTanuei
SBJIJIOCH ~ TOJIy4EHHE  aHAJIOroB  3-(4-xuHomwiokch)oemsamuma 84-110 u 211 wm3
COOTBETCTBYIOLIETO  MPOMU3BOAHOIO  4-XJIOpXMHOJNWMHA. [IpuMepbl CTPYKTYp  KOHEUHBIX

COeMHEHUI MPUBEAeHBI B Ta0HIe 1.
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MeTopuka F
1} DMEF (5-6 mnmawmons
Rz O HOBt (1.108.} Ro (o]
EDC.HCI (1.15¢8)
HO oH TEA (1.2 ox) HO N/R8
RT
- H
+ Ry—NH, -
nin 2} DMF (€ mn/mmons }
Rs Rs PyBOP (15 Re Rs
DIEA (1.1 oxs.) Ry
Ry RT
MeToguka G
WM 33 DMF (4-5 mnimons 77-83
EDC.HCI (1.5 2ks.)
RT
MeToawvka H
Rg
MeToauka | R
DME (5; MﬂfMMDﬂb' 7 Rz (o)
Cs,C0, (2.5 2e)
100°C o Ry
- . ~ n/
Rs Na
Ry Rs Rs
cl Ry
N
x 84-110.211

Mertonuxka F: K pacteopy noaxopsuieit kapboHoBoit kucnotsl (1 5kB.) B DMF (5-6 mu/MMmonb) B
armMocdepe azora nodasisuu nogxonAuwi amuH (1,3 sxB.), TpusTinamuH (1,2 skxs.), HOBt (1,1
skB.), 3areM EDC.HCI (1,1 5xB.). PeakunoHHy: cMechb NepeMeIlMBalId IPU KOMHATHOM
TEeMIeparype B Te4eHHe HOuM (WIM B TeYeHHe BBbIXOOHBIX 1Hel). Cmech pa3daBisuIn
STUJIALIETaTOM U TPWXKABI MpoMbIBadu Bojol. Opranudeckuit cnoit cymmnu Hax NaSOs u
KOHLIEHTPUPOBAJU TP TOHIKEHHOM JIaBJIeHUH. HeouHIIeHHOe BeIeCTBO OYHIIAIN C TIOMOLIBIO
dmu-xpomarorpaduu Ha cunukarene (DCM/MeOH: ot 0 no 2,5%) wnu pactupanu ¢ Et,O u
MOJTy4aJId UCKOMBIN TPOMEKYTOYHBINA POAYKT.

Crnenyroee coenrHeHue 77a siBiseTcs MPUMEPOM, WLTIOCTPUPYIOLINM MeTOAUKY F:

[Tonyuenne 4-¢prop-3-runpokcu-N-[(2-merokcudennn)merun |oenzamuna (77a):
0
HO
N
H

F MeQ

IIpomexxyTouHblii mponykt 77a cuHTe3upoBanu u3  4-Qrop-3-ruapokcrnOeH30HHOIMI
kuciotsl (0,641 mmonst) u 2-merokcubensmiamuH (0,833 Mmonst) B Buze xentoro macia ¢ 94%
BBIXOJIOM 10 001mel meronuke F.

Metoauka G: Ilpu nmepemelmnBaHMM K pacTBOPY MOAXOAALIeH kapOOHOBOH KUCIOTHI (1

skB.) B DMF (6 mu/mmonb) B armocgepe asora nobasmsuiu DIEA (1,1 skB.), PyBOP (1 3kB.) u
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nogxopsammii  amuH (1,5 5kB.). PeakumoHHy0 CcMech TNepeMelHBaId IPH KOMHATHOM
TeMIlepaType B TedeHue 2 4. PacTBOpUTeNnb ynajisiu U HEOYUILEHHOE BELIECTBO BbINAPUBAIIU C
TOJIyOJIOM TIPH TOHM)KEHHOM JaBJeHHH. Macio OuuInanyd C IOMOINBI Xpomarorpadpuu ¢
obpamennoit ¢dazoit (H,O/MeOH: or 0 no 100%) u mony4anud HCKOMBIH NPOMEKYTOUHBIN
MPOAYKT.
Crnenyrouiee coenquHeHue 77g sBIAETCS IPUMEPOM, WILTIOCTPUPYIOIINM MeTonuky G:
[Tonyuenue 4-¢prop-3-ruapokcu-N-(4-nmupuaunmernn)oensamuna (77g):

o]
HG

Iz

3
\N

ITpomexyTounblii mpoaykt 77g cuHTesupoBain u3  4-Qrop-3-ruapokcrnOeH30HHOIM
kuciorel (3,0 wmmomst) u  4-(amumHOMermm)mmpunuHa (4,50 Mmonsi) B BHue Oenoro
nopokoodpa3Horo BemecTsa ¢ 35% BbIxogoM 1o odmeit meroguke G.

Metonuka H: Ilpu nmepememnBaHMM K pacTBOPY MOAXOAALIEH KapOOHOBOH KUCIOTHI (1
skB.) B DMF (4-5 mu/mmonb) B atmocdepe asora nobdaensmm noaxonsimumii amuH (1,2 3kB.) u
EDC.HCI (1,5 »kB.). PeakunonHy0 cMech INepeMeInnBajd NMPH KOMHATHOH Temmeparype B
TeueHWe HO4uM. PactBopurens ypmamsuin u goOaBmsmm  Bomy. CMech  3KCTparupoBasiu
STUJIALIETATOM M OpraHW4ecKuil cior cyurmmu Hanx NapSOy, GuibTpoBaiu M KOHIEHTPUPOBAJIH
IpU TIOHWKEHHOM JaBJeHWH. HeounineHHOoe BEIecTBO O4YMINAJd C TOMOIIBI  (udIl-
xpomarorpadpuu (DCM/MeOH: ot 0 1o 5%) 1 noay4anu HCKOMBIH POMEKYTOUHBIH MPOAYKT.

Crnenyrouiee coenuaenune 81e ABiseTcs IpUMEpOM, WUTIOCTPUPYOLUM MeTonuky H:

ITonyuenue 3-rugpokcu-2-mMetui-N-(4-nupuaunmernn)oenzamuna (81e):

0

HO
2

Tz

2 N

[TpomekyTouHBIH MPOOYKT 8le CHUHTE3MPOBANM W3 2-METHUJ-3-THIPOKCUOEH30MHOM
kucinotel (2,00 mmomsi) u  4-(ammHomerwn)mmpuauHa (2,00 Mmonsi) B BuHme Oeroro
nopoImKooGpasHoro Bemectsa ¢ 80% BrIxomoM 1o obmei meronuke H. MS (ESI, EI'): m/z=
243,3 (MH).

[IpuBeneHHass HwKe TaONMMLIA WUIFOCTPUPYET TMPOMEKYTOUHBIE NPONYKTBI 77-83,

nonydeHHabie 1o merogauke F, G wim H.
IIpomexyTO4HBIN Crpykrtypa Meronuka cuHTe3a

HO
N
H
F MeQ

MPOAYKT

Coenunenue 77a Meronuka F
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Coenunenue 77b o Meronuka F
HOD)L
N/D
H
F MeQ
Coenunenue 77¢ 0 Meronuka F
HO
N =
H I
2
F N
Coenunenue 77d Meronuka F

HO

n

Coenunenue 77¢

HO

B
C ¢

Meronuka F

-
O ;
Iz

Coenunenue 77g Meroauka G
HO
D/U\ N g
H I
N
i N
Coenunenue 78a o Meronuka F
HQO
c
N s
Coenunenue 79a ~o o Meronuka F
HO
N 2
H |
Uu\ 4 N
Coenunenue 80a E a Metonuka F
HO
N -~
H |
N N
Coenunenue 81a 0 Meronuka G
HOC
\le o
H |
2
N
Coenunenue 81b Meronuka G

HG

<
c

m
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Coenunenue 81c¢ o Meromuka G
HO
N/D
H
MeO
Coenunenue 81d o Meronuka G
HO
N
H/\O
Coenunenue 8le 0 Meromuka H
HO
N =
H |
2 N
Coenunenue 811 0 F Meronuka F
HO
N =
H I
N N
Coenunenue 82a o : Meronuka G
HO H
\QJ\N/\O
H
F
Coenunenue 82b 0 Meronuka G
HO
Q D¢
H
MeQ
F
Coenunenue 83a 0 Meronuka H
HO
\@)LN/\Q
H
Coenunenue 83b 0 Meronuka H
HO : ,U.
N/\O
H
Coenunenue 83¢ o Meronuka H
HO
@/M\N/D
H
MeO
Coenunenue 83d o Meronuka H
H D\d\ F
N
H/\@/
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Coenunenue 83¢e 0 Meromuka H

HO
e

=

> AN

Meroauka I: B BbicymeHHON ¢ CymIMbHOM ILIkady NMpoOHpKe ¢ BUHTOBOW KPBILIIKON
noaxomsumii xuHOJIMH (1 5kB.) W kapOonart uesus (2,5 5kB.) n0OaBIsIA K PacTBOpY
noaxopsuiero rugpokcudenzamunaa (1 sxs. wim 1,1 3xB.) B DMF (5 mi/mmonb). PeakuinoHHyo
cMmech nepemernnBain npu 90-100°C mo 3aBepienus peakuuu (0T 1 4 10 B TeUeHUE HOYU) U
KOHIIGHTPUPOBAJIM TIPU TOHIKEHHOM JaBjieHUH. HeouMIeHHOe BEeINeCTBO OYHINAIA C
nomo1neio piur-xpomarorpadpuu (DCM/MeOH: ot 0 no 5%) u xpomatorpaduu ¢ oOpaieHHOH
daszoii (HO/MeOH: ot 0 1o 100%) u moiy4aiun HCKOMOE COETUHEHHE.

Crnenyromee coenunenue 108 sBnseTcs: npuMepoM, WUTIOCTPUPYIOLIUM METONUKY I:

[Monyuenue 3-[(7-xnop-4-xuHOoMMIN)OKCH | -2-MeTrI-N-(4-mupuauame T ) OeH3aMuaa
(108):
cl
o}
o)
N =
| H |
N . . N

Coenunenne 108 cunTe3npoBanu u3 npomexyTouHoro mnpoaykra 8le (0,20 mmons) u
4,7-nuxnopxunonnsa (0,20 mmorst) B Bune Oenoro Tepaoro Bemectsa ¢ 41% Boxogom (33 mr)
o obmeii meromuke H. 'H NMR (400 MHz, CDCl3) § (uacr./mnn): 9,05 (t, J=6,03 Hz, 1H),
8,73 (d, J=5,15 Hz, 1H), 8,54-8,53 (m, 2H), 8,41 (d, J=9,03 Hz, 1H), 8,11 (d, J=2,08 Hz, 1H),
7,73 (dd, J=8,85 u 1,97 Hz, 1H), 7,47-7,44 (m, 2H), 7,40-7,35 (m, 3H), 6,49 (d, J=5,13 Hz, 1H),
4,50 (d, J=5,90 Hz, 2H), 2,15 (s, 3H); MS (ESI, EI*): m/z= 402,2 (MH").

ITpumep 3: OOuias meroauka nojay4denus anajgoros 113-114

Crenyroomue METOOUKH WLUTIOCTPHUPYIOT mojiydenne ananoros 113-114, cxema cuHTe3a
npuBeneHa Hioke. [IpuMepsl CTPYKTYp KOHEYHBIX COSAMHEHUH NMpUBeNeHb! B Tabuume 1.

CH,0H
NHEOH.HCI N+OH H. - Ni Penes NH2

[s]
TEA R; .
RT_- ———
o) (¢ 0

Neurocrine Biosciences Inc.
WO2008124614A1

DCM
EDC.HCI
DM AP

N 0
RT . \ 7 o
R ©
o
OH N
%ﬁ* 9 <3

113-114
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Crnenyrouiee coenunenue 113 sBnsercs npuMepoM, HWLTIOCTPUPYIOIIUM 3TH METOAUKHU.
ITony4yenne oxcuma Oenszodypan-3-ona (111):

OH
N

Q

K pacrBopy 2,3-murunpobenzodpypan-3-ona (1,86 mmomnsi) B MeOH (2,5 mu/mmonb)
nobasnsimn TEA (3,73 Mmons) u runpokcuiaaMuHruapoxiaopun (3,73 mmonst). PeakunoHHYO
CMeCh MepeMelINBali NP KOMHATHOM TemmepaType B TedeHHe Houd. MICxonHOe BeliecTBo
BCEraa comepikajioch, mosromy nobdasnsuin TEA (1,86 MMOJsl) ¥ rHAPOKCUIAMHHTHIPOXIIOPHT
(1,86 MMOJIS) U pEaKIIMOHHY CMECh IIOBTOPHO MEpPEeMEIINBaIU B TeueHne 16 4. PacTBopurens
YAASTH U CMECh pa30aBIIsIN STUJIAIETATOM H MPOMBIBAJIA BOIOHW Tprkabl. OpraHMYeCcKuil CIon
cyurmin Haj NaxSO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM TPU TOHIKEHHOM JaBICHHH U
MOJIy4aIu UCKOMBIN NMPOMeXXyTouHbIN poaykT 111 B Buze xenroro Teepaoro semectsa ¢ 93%
sexogom. MS (ESL EIY): m/z= 150 (MH™).

[Tonyuenwue 2,3-guruapodensodypan-3-amuna (112):

NH,

K pactBopy mpomexyrounoro mpoxaykra 111 (1,74 mmons) B EtOH (7 mu/mmons)
nobGasnsnu Ni Penes 50% B Boze (500 mr). PeakiMoHHYIO CMeCh THAPUPOBANIN NTPH KOMHATHOMN
TeMmnepaTrype B TeueHHe Houu. HeoumineHHOe BelecTBO (QHUIBTPOBANN Yepe3 CIOH LeNuTa U
IPOMBIBAJIA 3TAHOJIOM. PUIBTPAT KOHLUEHTPUPOBAIU IPU NMOHMKEHHOM [aBJIEHUU U TBEPAOE
BELIECTBO CYIIMJIM B BaKyyMe M MOJYy4Yajud HCKOMBIH NMPOMEXKYTOUHbIM mpoaykT 112 B Bune
TEMHO-OpaHkeBOI cMOIIbI ¢ 90% BBIXOOM.

IMonyuenne N-(2,3-gurunpodbenzodypan-3-mn)-3-(4-xunonunokcu)oensamuna (113):

o s}

= N
Naw

K pactBopy mnpomexyrounoro mpoaykra 2a (0,226 MMOJIs) W TIPOMEKYTOYHOTO
npoaykra 112 (0,34 mmosns) 8 DCM (2,5 mun) nobasnsiiu B Buie TBepaoro eemectsa DMAP
(0,497 wmmomns), 3arem EDC.HCI (0,452 mmons). PeakIMOHHYIO CMeCh MNepeMeIInBad B
arMocdepe a3oTa NMpH KOMHATHOH Temreparype B TedeHne Houd. HeouuineHHOe BeIecTBO
pasbaBmsuin ¢ momombto DCM u mpombiBanm BoAoW. BoaHbI cnoil skcTparmpoBaiu U
o0BeMHEeHHbIE OpraHuyueckre ciou cymuin Hax NaxSO4, QuasTpoBamu U KOHLEHTPUPOBAIU
NpU MOHM)XEHHOM JaBiieHHH. HeouHieHHOe BEIecTBO OYHUINAIM C MOMOIIBI KOJOHOYHOM

mu-xpomarorpadhun Ha Biotage (DCM/MeOH: or 0 mo 10%) u mojydaayd HMCKOMOE
p p g y
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coenunenne 113 B Bume Genoro TBepmoro BemecTsa ¢ 27% Bbxomom (23 wr). 'H NMR (400
MHz, CDCl3) 6 (wact./mnn): 8,68 (d, J=5,30 Hz, 1H), 8,35 (d, J=8,39 Hz, 1H), 8,21 (d, J=8,39
Hz, 1H), 7,85-7,79 (m, 1H), 7,72-7,53 (m, 4H), 7,40-7,34 (m, 2H), 7,30-7,25 (m, 1H), 6,97-6,88
(m, 2H), 6,59-6,56 (m, 2H), 5,82-5,76 (m, 1H), 4,82-4,76 (m, 1H), 4,50-4,46 (m, 1H); MS (ESI,
EI"): m/z= 383 (MH").

ITpumep 4: Mertoauka MOJTyYEeHUs N-(1-Tper-OyTunnupason-4-mn)-3-(4-
XUHOJIUIOKCH )0eH3amuaa 117

Crnenyroliie METOIUKH WLIFOCTPUPYIOT nonyueHue N-(1-tper-OyTuiamupason-4-w)-3-

(4-xuHonmokcu)oenzamuaa 117, cxema cUHTe3a MPUBENEHA HUXKE.

DMF
H TpeT-GyTunbpomun . EtOH
N K,CO, H,- Pd/C \|/
N’ 80°C N RT N
\ / - N’ / - N/
NO, \ W/
NO, NH,
115 116
DMF
EDC.HCI
DMAP N\ / 0
RT - >: 0 /j<
O
° OH N / '}I
N | H N

[Monyuenwue 1-tper-OyTun-4-uutponupaszona (115):

\~/

N’N

W/

NO;,

ITpu nepemermBanuu K pactBopy 4-uutpormpppia (8,84 mmonst) u Tper-Oyrundpomuna
(115 mmomst) B DMF (44 mu) nobasnsun kapOonat kanust (141,5 mmoonst) B atmocdepe asora.
Peaximonnyro cMmech Harpesanu npu 80°C B TedueHue Houn. DMF ypananu v HEOUHMILEHHYIO
cmech nepeHocunin B DCM u nBakabl NPOMBIBAIM paccosioM. Boasblll cioif oauH pas
SKCTPAarupoBail U OOBEAMHEHHBIE OpraHWYecKHe ciion cymmian Hax NaxSOs, GuibTpoBamu u
KOHLIEHTPUPOBAJIN TMpU TOHWKEHHOM JaBieHuu. HeouMileHHOEe BEIIEeCTBO OYHMINAIU C
MOMOIIIBIO KOJIOHOYHOH (pitn-xpomatorpadun Ha Biotage (mukiorekcan/EtOAc: ot 0 no 30%)
U TIOJIy4aju uckomoe coenuHenue 115 B Bune Genoro Teepaoro Bemectsa ¢ 49% soixogom (730
mr). MS (ESI, EI*): m/z= 170 (MH").
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[Tonyuenwne 1-tper-OyTunmnupaszon-4-amuna (116):

Y

N’I"l

o/

NH,

K pactBopy mpomexyrounoro mpoxaykra 115 (4,30 mmomns) B EtOH (7 mi/mMmonns)
nobGassimn Pd/C 10% (80 mr). PeakunoHHy10 cMeCh TUAPUPOBAIN NIPU KOMHATHOM TEMIIepaType
B TedyeHHe HouM. HeoumieHHOe BeIecTBO (YHIBTPOBAIM Yepe3 CJIOH LeNuTa U MPOMBIBAIH
STaHONOM. PUIbTPAT KOHLEHTPUPOBAIH IPH MOHMKEHHOM JAaBJICHUHM W TBEPAOE BEIIECTBO
CYLIWUJIM B BAKYYM€ M NOJy4Yajy UCKOMBIN IPOMEKYTOUHBIN MPOAYKT 116 B BUAe TEMHON CMOJIBI
C Konu4ecTBeHHbIM Bbixogom. MS (ESL, EI): m/z= 140 (MH").

[Mony4enne N-(1-tper-Oytrnmupason-4-ui)-3-(4-xuHomunokcu )oensamuna (117):

N
D¢
o
= N =
| H
Nao

K pactBopy mnpomexyrounoro mnpoxaykra 2a (0,188 mMMOIs) W IpPOMEKYTOUHOTO
npoxnykra 116 (0,282 mmomns) B8 DMF (2 min) noGasnsnu B Bune Teepaoro Bemectsa DMAP
(0,415 wmmons), 3arem EDC.HCI (0,376 mmons). PeakIMOHHYIO CMeCh MepeMellnBald B
arMocdepe a3oTa NpH KOMHATHOH Temrmeparype B TedeHune Houu. HeouwnineHHOe BeIecTBO
pasbaemsin ¢ momommbto DCM u mpomeiBamu Bojod. BopaHblil cnoli skcTparupoBanu U
o0BbeMHEeHHbIe OopraHuueckue ciou cymuin Hax NaxSO4, GuabTpoBamu U KOHLEHTPUPOBAIU
IpU TMOHM)XEHHOM JaBiieHNH. HeouMieHHOe BEIeCTBO OYMINAJIM C MOMOLIBIO KOJOHOYHOM
¢mu-xpomarorpadpun Ha Biotage (DCM/MeOH: or 0 no 5%) u xpomarorpadum c
obparennoit ¢aszoit (HO/MeOH: ot 0 no 100%) u noay4anu uckomoe coequnenue 117 B Buae
Gesoro TBepmoro Bemectsa ¢ 54% BbxomoMm (39 wmr). 'H NMR (400 MHz, DMSO-dq)
8 (wact./mnn): 10,51 (s, 1H), 8,80 (d, J=5,09 Hz, 1H), 8,35 (dd, J=8,30 Hz u J=0,91 Hz, 1H),
8,14-8,12 (m, 2H), 8,01-7,98 (m, 1H), 7,94-7,90 (m, 2H), 7,77-7,58 (m, 4H), 6,77 (d, J=5,01 Hz,
1H), 1,57 (s, 9H); MS (ESI, EI*): m/z= 385 (MH").

IMpumep 5: OOmas Meroarka nojay4eHus anajoros 122-124

Crenyromue METOAUKH WUTFOCTPUPYIOT MOJyueHHe aHanoros 122-124, cxema cuHTE3a

npuBeneHa Hioke. [IpruMepsl CTPYKTYp KOHEUHBIX COSAMHEHUH NpUBeneHb! B Tabnume 1.
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CH,CN
H NBS E:OH
N AgNO, R H,- Pd/C R
@ KunadeHue N Ri‘ N
: NO, Q_ZNHz
DMF 118R=H 120R=H
NaH, Mel 119 R=Me 121 R=Me
RT
DME
EDC.HCI
DMAP
N 0 R’
RT o \ / o
R’ ,R
o OH N / N
N [ H o

122.124

Crnenyrouiee coenuHenue 122 sBnsercs NpUMEpPOM, WLTIOCTPUPYIOLIUM 3TH METOAUKH.

[Tonyuenwne 3-autpo-1H-unnona (118):

ot
NO;

ITpu nepememuBanuu k pactsopy NBS (21,34 mmons) B CH3CN (43 mu) noGasnsnu
AgNO; (21,34 mMmonst) B BHIE TBEPIAOrO BellecTBa B aTMoc(epe a3zora. PeakimoHHYIO CMeCh
KUISITHIIA ¢ OOpPaTHBIM XOJIONUJIBHUKOM B T€YeHHE 5 MHUH U 100aBisuid uHAoN (21,34 Mmons).
Peakunonnyro cmech nepemernnsaiy npu 70°C B TeueHue 3 4 U 3aTeM pa30aBIsuIN ¢ TOMOIIBIO
DCM w1 npoMbIBaJii HACHIIIEHHBIM PacTBOpOM OukapOoHaTa HaTpus. BomHbIA ClOi oguH pa3
SKCTPArupoOBaAN U OOBEAMHEHHBIE OpraHuveckue ciiou cymmian Hag NaySOs, GuibTpoBaIH H
KOHLIEHTPUPOBAJIN TMpHU TOHWKEHHOM JaBieHuu. HeouwuineHHoe BeINeCTBO OYMINATIU C
MOMOIIBIO KOJIOHOYHOH (uatn-xpomarorpadpun Ha Biotage (DCM/MeOH: ot 0 mo 3%) wu
MOJTy4aJId UICKOMO€e coeiuHeHre 118 B BuAe KOPUUHEBOTO TBEPAOTO BelecTBa ¢ 24% BBIXOIOM.
MS (ESI, EI'): m/z= 163 (MH").

[Monyuenwne 1-mermn-3-aurponnnona (119):

r\lﬂe

N
R
NG,
K pactBopy mpomexyTtouHoro npoxaykra 118 (2,46 mmons) B DMF (12 mur) nobasnsiu
runpun Hatpus 60% B MuHepanbHOM Macie (3,70 Mmmoost). PeakimoHHY O cMeCh MepeMelnBaii

npu 50°C B Teuenue 1 u. 3arem nobamysmm metwritogun (9,86 MMos) MpU KOMHATHOM

TEMIIEpPaType U PEAKLMOHHYI CMECh NEPEMELINBAIHN B TeueHue 1 4. 3aTeM peakLMOHHYK CMECh
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pazbasmsuin ¢ momombo EtOAC 1 mpoMbIBaNy HAaCHIEHHBIM PACTBOPOM XJIOPHIA aMMOHMSL.
Bonnblil cioii ogMH pa3 3KCTParupoBajd U OObEAMHEHHBbIE OpPraHUMYECKHe CJIOM CYLIWJIA Hal
Na,SO4, ¢QuipTpoBaTM M KOHLUEHTPUPOBAIM TPHU MOHMKEHHOM JaBjieHHH. HeouurneHHOe
BEIIECTBO OUMIIAIN C MOMOIIBI0 KOJIOHOYHOH (hidm-xpomarorpadun Ha Biotage (DCM/MeOH:
ot 0 1o 2%) u nmomy4anu uckomoe coenuHenue 119 B Bume OekeBOro TBEPAOrO BELIECTBA C
KOJNUYecTBeHHbIM BhixonoM. MS (ESL EIY): m/z= 177 (MH").

[Monyuenune 1H-unnon-3-amuna (120):

R
NH

K pactBopy mpomeskyrounoro npoaykra 118 (1,31 mmonst) 8 EtOH (10 mir) mobasnsim

2

Pd/C 10% (25 mr). PeakinoHHY0 CMeCh THIPHPOBAJIH MPH KOMHATHON TEMIIEpaType B TEUCHUE
HouHn. HeounineHHoe BeImecTBO (PHIIBTPOBAM 4epe3 CIOW IeTUTa M MPOMBIBATH 3TAHOJOM.
@unbTpaT KOHLEHTPUPOBAIU IMPH TOHIKEHHOM NABJICHHH M TBEPAOE BELIECTBO CYIIWIH B
BaKyyM€ M MOJIydaJd HMCKOMBIM MNPOMEXKYTOYHBIM NpoAykT 120 B BHIE TEMHOrO TBEPAOIO
BEIIECTBA C KOJMYECTBEHHBIM BoixonoM. MS (ESL EIM): m/z= 133 (MHY).

[Tonyuenne 1-merunuamon-3-amuna (121):

o8
NH,

[Ipenpiayiyr0 METOAMKY HCIOJIb30BAIM C TPOMEKYTOUYHBIM mponyktom 120 (2,48
mmotsi) u Pd/C 10% (50 mr) u mosy4any npoMesKyTOYHbIH nMpoaykT 121 B Buie KpacHOH CMOJIBI
¢ 75% Bbixomom. MS (ESL, EIY): m/z= 147 (MH").

IMony4enne N-(1H-unmon-3-un)-3-(4-xunonunokcu)oensamunaa (122):

K pactBopy mnpomexxyrounoro mnpoaykra 2a (0,188 mMOIs) W HpPOMEKYTOYHOTO
npoaykra 120 (0,282 mmonsi) 8 DMF (2 mur) noGasnsuiu B Buae TBepAoro BemiectBa DMAP
(0,415 wmmons), 3arem EDC.HCl (0,376 mmons). PeakIMOHHYIO CMeCh MepeMeIluBaId B
arMocdepe a3oTa NMpH KOMHATHOH Temreparype B TedeHne Houd. HeouuineHHOe BeIecTBO
pasbaBmsuin ¢ momombto DCM u mpomeiBaimm Bofod. BopmHbIA Ciol 3KCTparupoBaiu U
o0BeMHEeHHbIE OpraHuyueckue ciou cymuin Hax NapSO4, QuasTpoBamm U KOHLEHTPUPOBAIU
IpYU TOHM)XEHHOM JaBieHHU. HeouuninmeHHOe BEeINeCTBO OYMINAIM C IOMOINBI KOJOHOYHOMN
¢mm-xpomarorpaduu Ha Biotage (DCM/MeOH: or 0 mo 9%) u xpomarorpaduu c

obpamenHoit ¢aszoit (HO/MeOH: ot 0 no 100%) u nonyyanu uckomoe coequHeHue 122 B Buzae
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OeskeBoro Teepmoro Bemectsa ¢ 13% BexogoM (9 wmr). 'H NMR (400 MHz, DMSO-
de) 0 (wact./mnn): 10,92 (s, 1H), 10,23 (s, 1H), 8,74 (d, J=5,19 Hz, 1H), 8,35 (dd, J=8,16 Hz u
J=0,86 Hz, 1H), 8,08-8,05 (m, 1H), 8,01-7,99 (m, 1H), 7,95-7,94 (m, 1H), 7,88-7,77 (m, 3H),
7,72-7,67 (m, 2H), 7,54-7,51 (m, 1H), 7,36-7,35 (m, 1H), 7,11-7,08 (m, 1H), 7,00-6,96 (m, 1H),
6,73 (d, J=5,09 Hz, 1H); MS (ESI, EI"): m/z= 380,10 (MH™).

ITpumep 6: Meroauka mony4denus: 3-[(2-amuHO-4-xuHOMII)OKCH]-N-OeH3unben3amuna
127

Crenyromue METOOWKH  WUTIOCTPUPYIOT — TOJy4eHHe  aHaimora  3-[(2-amuHO-4-

xuHONMN)oKCcH |-N-Oen3mnbOen3amuna 127, cxema CHHTe3a MPUBEICHA HUXKE.

Cl
Tenyon
BINAP (0.1ak8.} THE cl
Pdg(dba); (0.05 axs.) HCl,, (1IM) —
NaOtB: (1 N = RT N
a0tBu (1.55:)
100°C - x
NH,
126
DMF
Cs,CO4
110°C
\©)‘\ /\@ N > \Q)k /\©
MeToauka |

[Monyuenne N-(4-xynop-2-xunonun)-1,1-nudpenunmeranumuna (125):
I O
~
Z
A
K pactBopy 2,4-nuxnopxunonuHa (1,51 mmonst) B cyxom tonyone (15 mu) nobasnsim
NaOtBu (2,27 mmomns), BINAP (0,15 mmonst) u Pda(dba)s (0,076 MMOIIst) M peakIMOHHYIO CMECh
nepeMeInuBaiy NP KOMHATHOH Temrepatype B TedeHne 5 MuH. B 3akmodenne noGaBisiu
mudennnmeranamuH (1,51 MMons) u peakMoHHYIO cMech nepemernnBany npu 100°C B TeueHne
4 4. PeakuUMOHHYIO CMeCb KOHLEHTPUPOBAJW M HEOUULIEHHOE BELIECTBO IOABEPrau
pacmpeneNeHru0 MeXIy 3TWiIaleTatoM U Bojoi. OpraHW4YecKuil CJIOM MPOMBIBAIN BOAOH,
pacconoM, cymuiau Haa Na,SO4 U KOHLEHTPUPOBAIN U MOJIy4ald MCKOMBII MPOMEXYTOUHBIH

nponykt 125 B BHUAE KOPHUYHEBOTO TBEPAOIrO BEIIECTBA U MCIIONB30BAIM 0€3 OUMCTKH Ha

CIEAYIOLIENH CTaIUHU.
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[Tonyuenne 4-x10pXUHONUH-2-amMuHa (126):
cl

N
S
N NH,

K pactBopy mpomexxyrounoro npoxykra 125 (1,514 mmons) 8 THF (5 mu) nobasnsiu
Boxublil pacteop HCI (1 H.) (1,5 Mi1) ¥ peakIMOHHYIO CMeCh MEPEeMEIINBAIN TP KOMHATHON
Temrepatype B TeueHue | 4. PeakIMOHHYIO CMeCh HEHTPaIM30BBIBAIN BOIHBIM PAaCTBOPOM
NaHCO3 u skctparupoBanu sTusaneratoM. OpraHnuecKkuil CJioil MPOMBIBAJIM BOAOH, PacCOIOM
u cymwmnd Hag NapSOs, 3ateM QUIBTPOBaIM M KOHLEHTPUPOBaIU. HeouulleHHOe BeIeCTBO
ouumanu ¢ nomompe xpomarorpadpuu Ha cunukarene (DCM/MeOH: or 0 no 3%) u ¢
oMot xpomarorpaduu ¢ odpamennoi ¢azon (H,O/MeOH: ot 0 no 100%) u monyyau
HCKOMBII MPOMEXYTOUYHBIH NPonykT 126 B Buae Oenoro TBepAoro Bemectsa ¢ 57% BbIXOIOM
(3a 2 cragun). MS (ESL, EI"): m/z= 179,1 (MH").

[Monyuenne 3-[(2-amuHo-4-xuHOMMIT)OKCH |-N-OeH3mnOenzamuna (127):

o

Q
7 :
Naa
NH,

Coenunenue 127 cuHTe3MpoOBaNN W3 NMPOMEXYTOYHOro nponykra 83a (0,308 mmons) u
npomeskyrouHoro npoxaykra 126 (0,280 mMmounsi) B BHIE SKENTOro TBEpAOro Bemectsa ¢ 19%
BBIXOZOM (20 Mr) o obmweii metonuke I 'H NMR (400 MHz, DMSO-de) & (uacr./mun): 8,00 (d,
J=8.22 Hz, 1H), 7,63-7,60 (m, 1H), 7,57-7,49 (m, 3H), 7,44-7,41 (m, 1H), 7,27-7,26 (m, 4H),
7,24-7,20 (m, 3H), 6,46-6,43 (m, 1H), 5,72 (s, 1H), 4,56 (s, 2H), 4,55 (s, 2H); MS (ESI, EI*):
m/z= 370,1 (MH™).

IIpumep 7: Meronuka noixy4yeHust aHaJIoroB 7-aMUHOXUHOINHA 134-153 1 266-272

Crenyromue METOIUKH WJUTFOCTPUPYIOT TMOJyYEHUE AHAJIOTOB 7-aMUHOXHHOJWHA 134-
153 1 266-272, cxema CUHTe3a IPUBEICHA HUXKE.

CuHTe3 HauMHAeTCs C COoYeTaHus 7-OpoM-4-XJIOPXMHOJNMHA C MPOMEXYTOUYHBIMHU
npoayktamu 83a, 83e, 77g, 77d, 8le, wnu 81b nmo meronuke I, omucanHol B mpumepe 2. B
METOAMKE J MpOBOAWIM MOJy4eHHE aHaynoro 134-153 u 266-272 myreM aMHUHUPOBAaHUS B

noJjioxxeHny Opoma. IIprMepsl CTPYKTYp KOHEUHBIX COSAMHEHUH NMpUBENeHb! B Ta0nume 1.
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° Br,
Br. HO R1 DMF (5 mnimmone R2 0
+ N/ C52C03l3,5 2kB.} 1
cl H o A
= I . 100°C ~ 'I\-Jl
R
Nas. MeToauka | Naw, i
Toluene (101 MA/MMONE 128-133
NR*R*(5. %)
NaO'Bu (2548 ) NR'RS
Pd,dba, (0.075.25)
Jothhm (0.153k8.}
100°C
MeTopuka J
134-153, 266-272

Metonuka J: Tlogxonsaimui MPOMEKY TOUHBII NPOOYKT (1 9KB.),

Tpuc(auben3muaenaneron )aunamiaani (0,05-0,075 »sks.), JohnPhos (0,10-0,15 3kB.) u Tper-
OyTtokcua Hatpust (2 5KB.) MOMELIATH B BBICYIIEHHYIO B CYIIMJIBHOM INKady mpoOUpKy ¢
BUHTOBOHM KpBIIIKOH. 3areM mNpoOMPKY OTKAYMBAaIM M IOBTOPHO 3aIONHSUIA a30TOM (3TY
NOCJIEIOBATENbHOCTD MOBTOPSIIH TProkabl). Jobasmsinm Tomyon (10 Mi/MMONb) ¥ MOAXOAAIINI
amuH (5 3kB.). PeakinoHHy0 cMmech nepememmnBaiu U HarpeBaiu rpu 100°C B TeueHne HOYM.
3areM cMech KOHIIEHTPUPOBAIH U OYHUINAIH C TOMOIIBIO KOJOHOYHOH (pram-xpomaTtorpaduu Ha
Biotage (DCM/MeOH: ot 0 no 10%) u xpomarorpaduu ¢ oopamentoit ¢asoit (H2O/MeOH: or
0 no 100%) u mosy4anu HCKOMO€E COSANHEHNE.
Crenyromee coequneHue 134 sBaseTcs NpuMepoM, WITFOCTPUPYIOIIUM METOAUKY J:

[Tonyuenne N-6en3mn-3-[[7-(MeTunamuHo)-4-xunonui Jokcu|oensamunaa (134):

AN 0
0
= N
H
r \@)L /\©

Coenunenne 134 cuHTE3UpOBAIM M3 MPOMEXKYTOYHOro mponykra 128 (0,20 mmodst) u
merwiamuHa (2M B THF, 1,00 MMonisi) B BUE JKENTOrO MOPOIIKOOOpa3Horo semectsa ¢ 50%
BHIXOZOM (35 Mr) o obmweii Meromuke J. 'H NMR (400 MHz, DMSO-dg) & (uact./mun): 9,12 (t,
J=5,65 Hz, 1H), 8,46 (d, J=5,21 Hz, 1H), 7,95 (d, J=9,04 Hz, 1H), 7,86-7.84 (m, 1H), 7,73 (t,
J=1,88 Hz, 1H), 7,61 (t, J=7.91 Hz, 1H), 7,43-7,40 (m, 1H), 7,35-7,30 (m, 4H), 7,26-7,22 (m,
1H), 7,04 (dd, J=9,08 u 2,23 Hz, 1H), 6,78 (d, J=2,24 Hz, 1H), 6,46 (q, J=4,83 Hz, 1H), 6,30 (d,
J=5,26 Hz, 1H), 4,47 (d, J=5,91 Hz, 2H), 2,81 (d, J=5,18 Hz, 3H); MS (ESI, EI'): m/z= 429,2
(MH™).

IIpumep 8: Meroauka nojay4eHus aHAJIOroB 7-aMUHOXUHONINHA 154 u 273

Crenyromasi METOUKA WILTIOCTPUPYET MOJyYEHUE aHAJIOrOB 7-aMUHOXUHONHMHA 154 u

273, cxema cuHTe3a nmpuseAeHa Huke. IIpuMepsl CTPyKTyp KOHEYHBIX COSIMHEHNH NTPUBEIEHBI B

Tabmure 1.
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Br H,N
) o]

. DMSO (5 ma/mmons 1
0 R NHOH 0 R

N Cul, Lnporin K €O, N

H 80°C H
N N
128, 248 154, 273

Crenyromee coequnenue 154 sBnseTcs mpuMepoM, WILTFOCTPUPYIOIIUM 3Ty METOIUKY:
IMpomesxytrounbiii mpoaykt 128 (1 skB.), Cul (0,2 skB.), L-npoaun (0,40 5kB.) u
kapOoHaT kamus (3 5KB.) MOMEINAJIM B BBICYIIEHHYIO B CYIIMJIBHOM IMIKady MpoOUpKy ¢
BUHTOBOHM KpBIIIKOH. 3areM NpoOMPKY OTKAYMBAIM M TIOBTOPHO 3aIOJHSUIA a30TOM (3TY
MOCJIEIOBATEIBHOCTE MOBTOPsIH Tpukabl). Jlobasnsmu DMSO (10 mu/MMONB) U THAPOKCU
ammonHus (0,6 mu/mmonb). PeakunonHyro cMech nepememuBanu U Harpesaan npu 30°C B
tedeHne 40 4. 3areM cMech mnonaBepranu pacnpeneneHuro Mexay DCM u HachllleHHBIM
pacTBOpPOM XJIOpuAa aMMoOHMs. BonmHbIN col aBakAbl SKCTparupoBaiu ¢ nomombio DCM u
OoOBeIMHEeHHbIE OpTaHu4YecKue cjou cyurmiu Hag Na,SO4, GUIbTpOBaIM U KOHLIEHTPUPOBAIH.
3areM HEOUHMIIEHHOE BELIECTBO OYUIIAH C TOMOINBI0 Xpomarorpaduu ¢ obpammeHHol ¢a3oii Ha
Biotage (H,O/MeOH: ot 0 mo 100%) u moxydanu uckomoe coenuHeHue 154 B BHIE KENTOro
nopoikoodpasHoro emecTsa ¢ 11% soixogom (8 mr). MS (ESI, EI+): m/z=370,1 (MH+).
IIpumep 9: Meronuka noiy4eHus aHaJIOrOB ajKWUI- U apuiIxuHoiauHa 155 u 344-387
Crnenyromasi METOIMKA WJUTOCTPUPYET MOJYYEHHE AHAJIOTOB alKWI- U apUIXUHOJIHHA
155 u 344-387 no peakuusim nepekpectHoro coueranuss Cyasyku-Mustypa no meronuke Kl
(coequnenust 155, 344-372) umm wmertomuke K2 (coemmnenmst 373-387), cxema CHHTe3a
npuBeeHa Hibke. B ciydae, eciam peakiuu MPOBOAMIM CO CIOKHO3(HUPHBIMU MPOU3BOIHBIMY,
TpeboBanuch OMbUIeHHE 10 00mmel MeToanuke B u nentunHoe coueranue no odmeit meronuke C,
OMMCAaHHOW B mpumMepe | u monydanu KoHe4dHble coenuHeHus. [Ipumepsl CTPYKTyp KOHEUHBIX

COeMHEHU MPUBENeHbI B Ta0MIIE 1.

Avckcan

R’-B(OH),
BrLR' PdClLdppf.DCM R R
0 G50, 0
0 v 100°C . o
| MeTopukn K1, K2 | Y
N N\
Y = QEt, NHR? Y = OEL, NHR?

DCM
EDC.HCI

EtOH R' R DMA R, R

NaOQH (2H) o] R’NH, o
) 3
50°
oenc—- ° oy BL—— o R
MeToguka B [ MeToauka C | H
N, Naw

Meroguka K1: TIlogxomsimuii  mpomexyrounbii  mpoxmykr (1 sks.), [1,1'-

ouc(nudpenundpochuno)peppoueH | puxnopnamaauii(ll). DCM (0,10  3xB.), ankui- WK
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apuIOOPOHOBYIO KHCIIOTY WJIM MHHAKONIUHOBBIN >¢up (1,2 5kB.) n xapboHar nesus (2,4 3kB.)
NOMEIIAJN B BBICYIIEHHYIO B CYIIMJIBHOM ILIKady NpoOUPKY C BHHTOBOH KpBIIKOH. 3arem
npoOUPKY OTKAaYMBAJIM M MOBTOPHO 3aMOJHSIM a30TOM (3TY IOCIENOBATEIbHOCTb MOBTOPSIIH
Tpwkabl). JloGaensamu nuokcan (10 mu/mMmonb). PeaklMOHHYIO CMech NepeMeluBald U
HarpeBamu npu 100°C no 3aBepuienuss peakuuu (1 9-B TedeHue HOYM). 3aTeM CMeCh
KOHLIGHTPUPOBAIM U OYMIIAIH C TMOMOILIBI KOJOHOUHOMW (dii-xpomarorpadguu Ha Biotage
(DCM/MeOH: ot 0 o 10%) u xpomarorpapuu ¢ obpamennoi ¢asoit (H,O/MeOH: ot 0 no
100%) 1 mosy4yanu HCKOMO€E COSIUHEHNUE.
Crnenyrouiee coenunernue 155 apnsercs mpuMepoM, WLTIOCTPUPYIOIUM MeTonuky K1:

IMony4enne N-6en3un-3-[(7-metun-4-xuHosmn)okcu|oenzamuna (155):

H,C
= ° N
SACAAe

Coenunenne 155 cuHTe3npoBanu u3 npoMexyrodHoro npoaykra 128 (0,20 mmons) u
MeTHIO0pOHOBOM KHUCIOTHI (0,24 MMous) B Buze Oenoro mopomkoodpasHoro Bemecrsa ¢ 77%
BbIXOIOM (56 Mmr) mo obmeit meronuke K1. 'H NMR (400 MHz, DMSO-dg) 6 (dact./mnn): 9,13
(t, J=5,92 Hz, 1H), 8,67 (d, J=5,15 Hz, 1H), 8,20 (d, J=8,44 Hz, 1H), 7,89-7,84 (m, 2H), 7,78-
7,77 (m, 1H), 7,63 (t, J=7,98 Hz, 1H), 7,53-7,46 (m,2H), 7,32-7,30 (m, 4H), 7,26-7,21 (m, 1H),
6,61 (d, J=5,20 Hz, 1H), 4,47 (d, J=5,93 Hz, 2H), 2,55 (s, 3H); MS (ESI, EI'): m/z= 369,2
(MH™).

Meroguka K2: Tlogxomsimuii  nmpomexyrounbii  mpoxmykr (1 sks.), [1,1'-
ouc(nudpenundpochuno)peppouet|nuxnopnamianuii(l). DCM (0,10 5kB.) u apunbOpOHOBYIO
KUCJIOTY WJIM TTMHAKOJIMHOBBIN 3¢up (1,2 5KB.) MoMeInany B BHICYIIEHHYIO B CYIIMIIBHOM HIKady
NpOOUPKY ¢ BUHTOBOM KPBIMIKOH. 3aTeM NMpoOUPKY OTKAYMBAIHU M IIOBTOPHO 3AIIOJIHSUIH a30TOM
(3Ty TOCNENOBATEIBHOCTD MOBTOPSUIM Tpwkabl). JloGaemsiu auokcad (10 mia/mMmonb) u
kapOonat nesust (1M BomHbI pacTBOp, 3 5KB.) B armocdepe a3oTa. PeakIMOHHYIO CMeECh
nepemernuBaiy 1 Harpeaiu npu 100°C no 3aBepuienus peakuuu (1 4-B TeueHue HOUM). 3aTeM
CMeCh KOHLIEHTPUPOBAJIM W OYHMINAJIM C IOMOIIBIO KOJOHOYHOH (umiu-xpoMaTorpaduu Ha
Biotage (DCM/MeOH: ot 0 no 10%) u xpomarorpaduu ¢ obpammenHoi dazoit (H,O/MeOH: ot
0 no 100%) u mosy4aiu HCKOMOE COSAMHEHNE.

Crnenyrouiee coenuHernue 373 ABIAETCS NPUMEPOM, WLTIOCTPUPYIOIIUM MeTonuky K2:

ITonyyenue 2-metun-3-[[7-(1H-nupazon-4-un)-4-xuHonwi |okcu |-N-(4-

nupuanamernit)oensamuna (373):
N



157

Coenunenne 373 CHHTE3MpOBAIN M3 MpoMexXyTodHoro npoaykra 132 (0,09 mmons) u
1H-nupazon-4-60poHOBOI  KUCNOTHI NMUHAKOAMHOBBIA 3¢up (0,13 mmomnst) B Buzme Oenoro
MOpPOIIKO0GpasHOro BemecTsa ¢ 28% BbxoxoM (10 Mr) mo obmeit Meromuke K2. "H NMR (400
MHz, DMSO-dg) & (wact./mnn): 13,0 (bs, 1H), 9,07 (t, J=5,93 Hz, 1H), 8,66 (d, J=5,14 Hz, 1H),
8,54-8,53 (m, 2H), 8,35-8,27 (m, 4H), 7,98 (dd, J=8,68 u 1,64 Hz, 1H), 7,46-7,44 (m, 2H), 7,38-
7,35 (m, 3H), 6,37 (d, J=4,97 Hz, 1H), 4,50 (d, J=5,97 Hz, 2H), 2,17 (s, 3H); MS (ESI, EI"):
m/z= 436,30 (MH").

ITpumep 10: Metoauka nony4yenus aHanoros 160-169

Crnenyromiie METOANKN UJUTIOCTPUPYIOT MosyueHue aHanoros 160-169. Cxema cunHTesa
npuBeneHa Huxke. IlomydeHne MOAXOMSIIUX AMHUHOB MPOBOAST MyTeM BOCCTAHOBUTEIBHOTO
THIPUPOBAHMST COOTBETCTBYIOIIMX HMEIOLIUXCS B Tpojake HUTpmwiIoB (meromuka L).
3aKIOYNTENbHOE NENTUAHOE codeTaHue no odmeit Meronuke C, onmucaHHOM B mpumepe 1, maet

ananoru 160-169. I[TpuMepsl CTPYKTYP KOHEYHBIX COEAMHEHUH MpuBeneHb! B Tadnuwe 1.

N| Peties _
NH4OHfI'HF S N
w7 v. NHz MeOH
156-159
MeToauka L
DMF
EDCHCI R?
DMAP
R N ~
H |
| " N
N R
MeToguka C

Crnenyromiee coenunenue 160 sBiseTcss IpUMEPOM, WILTIOCTPUPYIOIIUM 3TH METOAUKU.

Meronuka L: Tlopxonsmee HutpuibHOe mnpom3BogHOoe (1 5kB.) pacTtBopsiim B 7 H.
METaHOJIbHOM pacTBope ammuaka (5 mu/mmons) wim B cmecu THF/NH4OH (1/1, 5 mn/mmons) B
armocdepe azora. [lobasmsmu Ni/Peres (50% B Boxe, S00 MI/MMOJb) U PEaKLIOHHYIO CMECH
TUPUPOBAIN NPU KOMHATHOM TeMrepaType A0 3aBeplueHus peakuuu. HeouuniieHHoe BelecTBo
¢dunbTpOBaNM Uepe3 CIOH LeIuTa U MPOMBIBAIA METAHOJIOM. PUIIbTPAT KOHLUEHTPUPOBAIHU MPH
MOHMKEHHOM JIaBJIEHUU U TBEPJO€ BELIECTBO CYLINUIN B BaKyyMe U MOJy4ald UCKOMBINH aMUH,
KOTOPBII NCIOIB30BAIN O€3 TOMOTHUTENBHON OUMCTKHL.

Crnenyrouiee coenuHeHue 156 sABnseTcs npUMepoM, WLTIOCTPUPYIOIIUM METOAUKY L:

[Tonyuenwue 3,5-guxnop-4-nupuamn)meranamusa (156):
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cl

H,N = |
N
o X
AmuH 156 cuHTesupoBanu u3 3,5-IUXJIOPU3OHUKOTHHOHMUTpHIA (2,00 MMoms) B BUIE
TEMHO-3€JIEHOTO TBEPAOrO BELIECTBA ¢ KOJIMYECTBEHHBIM BBIXOOM MO o0Imeli metoauke L. MS
(EST, ET*): m/z= 177,20 (MH").
[MpuBeneHHass Hroke TaOMUIA WUTIOCTPUPYET NPOMEKYTOUHbIE NPOAYKTHI 156-159,

MOJIYYCHHBIC 11O METOOUKE L:

IIpomexyTO4HBIN MPOIYKT Crpykrypa Meronuka cuHTesa
Cl
Coenunenue 156 HaN = | Mertonuka L
N
o
F
Coenvnenue 157 HoN = | Meronuka L
"
F
cl
Coenunenue 158 H,N = | Meronuka L
. AN
Coenunenue 159 HoN ~ | Meronuka L
. AN
IMonyuenue 3-[(7-xnop-4-xuHomun )okcH |-N-[(3,5- nux nop-4-nmupuaui ) MeTu | -2-

metunoensamunaa (160):

0 cl
o)
= N ~
e " I\
™ o S

Coenunenne 160 cuHTe3npoBaIM M3 MpoMexyTouHoro npoaykra 2g (0,10 mmons) u

Cl

amuHa 156 (0,25 Mmonst) B Buzae Genoro nmopomkooOpasHoro Bemmectsa ¢ 40% Boxomom (19 mr)
o o6meii meronuke C. 'H NMR (400 MHz, DMSO-dg) & (uact./miH): 8,92 (t, J=4,74 Hz, 1H),
8,78 (d, J=8,77 Hz, 1H), 8,71 (s, 2H), 8,47 (d, J=8,93 Hz, 1H), 8,17 (d, J=1,99 Hz, 1H), 7,78
(dd, J=2,28 u 9,02 Hz, 1H), 7,50-7,46 (m, 1H), 7,41-7,39 (m, 2H), 6,50 (d, J=5,06 Hz, 1H), 4,74
(d, J=4,80 Hz, 2H), 2,18 (s, 3H); MS (ESI, EI"): m/z= 474,15 (MH").

ITpumep 11: Meroanka nonydeHus: aHaIOroB 2-apuinupunuaxuHonrsaa 170 u 388-394

Cnepyromasi MeTOAMKA WIIIOCTPUPYET IOJy4Y€HUE AaHAJOroB 2-ajKui- U -
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apunnupuauaxuHonuHa 170 u 388-394 mo peakimsm nepekpectHoro couderanuss Cyasyku-
Musiypa nmo merommke M (coemmnenue 170) umm meronuke K1 (coemmnenuss 388-394),
onucaHHON B mpumepe 9. Cxema cuHTe3a mpusefeHa Huxke. IIpuMepsl CTPyKTYp KOHEUHBIX

COeMHEHH NMPUBEACHBI B Ta0IHIIE 1.

MeTopuka K1
Nwokcan
R3-B(0]-[)2
1 PdCLdppf.DCM 1

(o] Cs,CO, 0
o) Cl 100°C - 3
| H | AvorcawH O I H |
Nx N R*-B(OH), Na N
BOH),

PdCLdppf DCM

K,PO, 170, 388-394
80°C

MeToguka M

Metoanka M: Tlogxopsammii mpoMeKyTOUHBIH MPoayKT (1 3KB.) pacTBOpsUIM B CMeCH
nuokcan/Bona (4/1, 10 Mi/MMOJIb) B BBICYIIEHHON C CYIIMJIBHOM IIKady MpoOupke ¢ BUHTOBOH
KPBIIIKOH B aTMocdepe a3oTa. 3ateM n00aBIsIN apiiOopoHOBYIO KucioTy (1,2 3kB.) u ¢ocdar
kamua (2,0 5kB.) W mpOOMPKY OTKAYMBAJIM M IOBTOPHO 3allOJNHSJIM a30TOM  (3Ty
MOCJIEIOBATEIbHOCTD MOBTOPSUIH TPYIKIBI), 3aTeM no0aBsLN [1,1"-
ouc(nudpenundpochuno)peppouet | nuxnopnamtaanii(ll). DCM (0,08 3xB.). PeakinoHHy0 cMech
nepeMemnBanu 1 Harpesanu npu 80°C B TedeHHe HOYM. 3aTe€M CMeCh KOHLIEHTPUPOBAIU U
OUYHIIAJI C MOMOIIBI KOJIOHOUYHOH (am-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 no
10%) u xpomarorpaduu ¢ oOpamennoit ¢aszoii (HO/MeOH: or 0 no 100%) u nomyuanu
HCKOMO€ COEeTUHEHUE.

Crnenyrouee coenuHenue 170 sBiseTcss NpUMepPOM, MILTIOCTPUPYIOLIUM METOAUKY M:

IMonyuenue N-[[2-(3-bpypun)-4-niupunmi meTi |-3-[(7-MeTOKCH-4-X THOJIUIT )OKCH |- 2-
metunbensamunaa (170):

MeO

= N e
N\ L

Coenunenne 170 cuntesmpoBamu u3 coegmneHust 40 (0,115 mmons) u dypan-3-
6oponosoit kucnotsl (0,138 MMOIIsT) B BHIE OpaHKEBOro MOPOIIKOOOpasHOro BemecTsa ¢ 52%
BbIXOIOM (28 Mr) mo ofrieit meronuke M. 'H NMR (400 MHz, DMSO-dg) 6 (9act./miH): 9,06
(t,J=6,11 Hz, 1H), 8,61 (d, J=5,70 Hz, 1H), 8,52 (d, J=5,10 Hz, 1H), 8,31-8,26 (m, 2H), 7,78 (t,
J=1,66 Hz, 1H), 7,67 (bs, 1H), 7,47-7,42 (m, 3H), 7,35-7,31 (m, 2H), 7,25-7,23 (m, 1H), 7,02-
7,01 (m, 1H), 6,32 (d, J=5,20 Hz, 1H), 4,52 (d, J=5,94 Hz, 2H), 3,95 (s, 3H), 2,15 (s, 3H); MS
(ESL, EI"): m/z= 466,25 (MH™).

IIpumep 12: Meroguka MONy4YeHUs aHAJIOrOB 2-LIUAHONUPHUIMHA U 2-KETOHXWUHOJIMHA
171-179u 317
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Cnenyrouiyie METOAMKU WJUTIOCTPUPYIOT MOJYUYEHHE AHAJIOIOB 2-I[UAHONMUPHUIMHA U 2-
kerouxuHoyuHa 171-179 n 317. Cxema cuHTE3a NpUBENEHA HIDKE.

CuHTe3 HauMHAETCs C MOJIyYEeHUs] aHAJIOroB 2-LuaHonupuanHxuHomuHa 171-175 u 317
U3 MNOAXOMSIIMX MPOU3BOAHBIX XJIOPXWUHOJIMHA, OMUCAHHBIX B npumepe 1, mo meronuke N. B
meromuke O TMpOBENEH CHHTE3 aHAJIOroB 2-KeTOHmupuauHa 176-179 myrem pobaBieHust

anKuIMarHuiranorenuaa. [Ipumepe! CTpyKTyp KOHEYHBIX COEIUHEHUI MpuBeieHs! B Tadme 1.

1
0
DMF
€l zZa(CN), 0 CN / CONH,
Pdct,dppf ~ H Z I
WA Naw x AN

MeToauka N
R1
[
o N P THF
H | R
Na 2 X 0°Gnt
CN MeTtoauka O

Metonnka N: Ilogxonsmee coenuaenue (1 5kB.) u nuanua nuHKa (1,2 5KB.) pacTBOPSIIH
B DMF (10 Ma/MMOIb) B BBICYIIEHHOMN € CYLIMJIBHOM LIKady NMpoOHpKe ¢ BUHTOBOM KPBIIIKOH B
atMocepe asora. [IpoOupky OTKayMBajM U [OBTOPHO 3aMOJHSUIM  a30TOM  (3Ty
MOCJIEIOBATEIbHOCTD MOBTOPSUIH TPYIKIBI), 3aTeM no0aBIsLN [1,1-
ouc(oudenmnpocpuno)peppoueH |nuxnopnauiaguii(Il) (0,3 »5xB.). PeakunoHnyro cmech
nepeMelInBald U HarpeBajd MUKPOBOJHOBBIM u3nydeHueM npu 150°C B Tteuenue 1 u. Cmech
paszbasisiiu ¢ nomoibto DCM 1 npombiBanu Bonoil. BomHbll 10l TpHIKABI SKCTPArupOBaJIH C
nomomblo DCM u oObequHEHHBbIE OpPraHWYeCKUe CJIOM TNPOMBIBAIM XOJIOAHOH BOAOW U
pacconom, cymmian Han NaSOs, (GUIBPTPOBaIM W KOHLEHTPHPOBAIM IPU IOHWKEHHOM
IaBJICHUU. 3aTeM HEOUHUINEHHOEe BEIeCTBO OUHUINAIN C IIOMOINBI KOJOHOYHOH (udiu-
xpomarorpadpuu Ha Biotage (DCM/MeOH: or 0 no 10%) u xpomarorpadpuu ¢ oOpaiieHHOH
dazoit (H,O/MeOH: ot 0 no 100%) 1 mosy4aiu HICKOMBbIA HUTPHIT ¥ TOOOUHBINA KapOOKCAMU.

Cnenyromee coenuHeHus 171-172  gBnsioTcs npuMepaMy, WUIOCTPUPYIOIIKUMU

MeToauKy N:
ITonyyenue 3-[(7-meTokcu-4-xuHONMM )OKCH |-2-MeTr-N-[ (2-nano-4-
MUPUAAIT)METII |OeH3aMu1a (171) u 4-[[[3-[(7-meTOoKCH-4-X NHOIHIT ) OKCH | -2-

METHIOEH30MIT |aMUHO |MeTHI |mupuauH-2-kapookcamunaa (172):

MaeO,
(o}

o CN / CONH,
=~ N =

Nao e N

Hutpun 171 cunresupoBamn u3 coeamnenuss 40 (0,37 mmonsg) B BuAe OexeBOro
nopotkoodpasHoro Bemectsa ¢ 55% Bbixogom (86 Mr) BMecte ¢ MOOOYHBIM KapOOKCaMUAOM

172 (11 mr) o oOrmeli meronuke N.
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Coemuuerne 171: '"H NMR (400 MHz, DMSO-de) & (uacr./mng): 9,12 (t, J=5,82 Hz,
1H), 8,73 (d, J=5,13 Hz, 1H), 8,62 (d, J=5,14 Hz, 1H), 8,27 (d, J]=9,14 Hz, 1H), 8,01-8,00 (m,
1H), 7,71-7,70 (m, 1H), 7,51-7,43 (m, 3H), 7,36-7,31 (m, 2H), 6,31 (d, J=5,10 Hz, 1H), 4,57 (d,
J=5,83 Hz, 2H), 3,95 (s, 3H), 2,15 (s, 3H); MS (ESI, EI'): m/z= 425,35 (MH").

Coenunenne 172: 'H NMR (400 MHz, DMSO-dg) & (uact./mnn): 9,15 (t, J=5,94 Hz,
1H), 8,62-8,59 (m, 2H), 8,27 (d, J=9,08 Hz, 1H), 8,12 (bs, 1H), 8,05 (bs, 1H), 7,64 (bs, 1H),
7,55 (dd, J=1,79 u 5,10 Hz, 1H), 7,48-7,42 (m, 3H), 7,35-7,31 (m, 2H), 6,32 (d, J=5,21 Hz, 1H),
4,57 (d, J=6,10 Hz, 2H), 3,95 (s, 3H), 2,14 (s, 3H); MS (ESI, EI"): m/z= 443,35 (MH").

Meromguka O: IMomxomsimumit Hutpua (1 skB.) pacrBopsuiiu B THF (10 mi/mmonb) B
atmoc(epe aszora. Cmech oxnaxmamu n0 0°C u mo kamisiM JOOABISTM  ITOAXOJSIIHIA
aNKUIMarHuii rajgorenun (5 5kB.). PeaknMoOHHOH cMecH NaBajM HarpeBaThCsl IO KOMHATHOM
TeMriepatypbl (s ankwiMarHuiiopomuna) win 60°C (s anKWiIxjaopuga MarHusi) |
nepemMeInuBaId B TeueHHe Houu. CMmech pa30aBIsuIM 3THIIALIETATOM M MPOMBIBATH XOJOJHON
BONIOW. BONHBIH CI0H OUH pa3 HKCTPAarupOBaJIM STHIIALETATOM H OO BEINHEHHBIE OPTaHUUECKUE
CJIOM TIPOMBIBAJH paccoyioM, cymwau Han Na,SOs, (QUIbTpoBadM W KOHLEHTPUPOBAIN TPHU
NOHMKEHHOM JaBJIEHUH. 3aT€M HEOYHIIEHHOE BEIECTBO OYHINAIH C IMOMOIIBI0 KOJOHOYHOH
¢mm-xpomarorpaduu Ha Biotage (DCM/MeOH: or 0 mo 10%) u xpomartorpadum c
obpamennoit ¢pazori (H,O/MeOH: ot 0 no 100%) u nony4anu HCKOMOE COeTUHEHUE.

Crenyromee coequneHue 176 siBisieTcs NPUMEPOM, WITKOCTPUPYIOIIUM MeTOAuKy O:

ITonyuenne N-[(2-anernn-4-nupugun)mern]-3-[(7-MmeToKCU-4-XUHOIMIT)OKCH]-2-
metmnoen3amunaa (176):

MeQC

2 N -~

Nao . N

Coenunenne 176 cuntesupoBamu w3 coemuHenms 171 (0,15 wmmoms) wu
merunMmarHuiiopomuna (3 H. B sdupe, 0,76 mmonsa) B Bume Oenoro MnopomkooOpasHOro
Beriecta ¢ 27% BoixogoMm (18 mr) mo obmeir meronuke O. 'H NMR (400 MHz, DMSO-dg) &
(wact./min): 9,15 (t, J=6,19 Hz, 1H), 8,69 (d, J=5,05 Hz, 1H), 8,62 (d, J=5,30 Hz, 1H), 8,27 (d,
J=9,16 Hz, 1H), 7,96-7,95 (m, 1H), 7,63 (dd, J=1,80 u 5,05 Hz, 1H), 7,48-7,41 (m, 3H), 7,36-
7,31 (m, 2H), 6,32 (d, J=5,02 Hz, 1H), 4,57 (d, J=6,09 Hz, 2H), 3,95 (s, 3H), 2,64 (s, 3H), 2,15
(s, 3H); MS (ESI, EI"): m/z= 442,35 (MH™).

ITpumep 13: Meroanka nony4eHust aHaIoros 3-apui- U 3-aMUHOAPUIIX MIHOJIMHA

Crnenyrompe METOOUKH HUTOCTPUPYIOT TOJYYEHHWE AaHAJoroB 3-apuil- ©  3-
aMuHOapWwiIXHHONMMHA. (CXeMa CuHTe3a mnpuBeneHa HIbke. lIpumepsl CTPYKTYp KOHEUYHBIX

COeMHEHHI MPUBEACHBI B Ta0 ML 1.
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1
R Avekcan R

1
f €3,C04 3q IM t
0. R2.B(OH) o]
i a 2 o
A Pd(PPhy), N
———-
N 100°C N

MeToauka P

Tonyon | R

1 R?
(o]

NaOtBu
NRIR? O

. ~ N
Pd,dba; / Binap H
—_—
90°C Nas

MeToavka Q
NR2R?

Meronuka P: Conep:xainee iion coenunenue 43 (1 3kB.), apuiOopoHoByr0 kucioty (1,2
9KB.), kapOonat ne3us (1M BOnmHBINA pacTBOp, 2 3KB.) pacTBOpsuiH B Auokcane (10 mi/MmoIb) B
BBICYIIEHHOH C CyIIMJIbHOM IKady NpoOupKe C BHHTOBOW KPBILIKOW B aTtMocdepe asoTa.
[TpobupKy OTKaYMBaJIM M MOBTOPHO 3aIOJIHSUIA a30TOM (3TY MOCJIEAOBATENIbHOCTb MOBTOPSUIN
TPYKABI), 3aTeM nodamisuu Terpakucrpudermipochunnamaanii (0,1 3kB.). PeaknmoHHyO
cMech nepemelnnBany U HarpeBaiu npu 100°C B TeueHue HOUHM. 3aTeM PEaKLMOHHYIO CMECh
KOHLIGHTPUPOBAIA TPH TOHIDKEHHOM MaBJIIEHMH W HEOYMIIEHHOE BEIIECTBO OYHINAIH C
MOMOIIIBIO KOJIOHOYHOM (ami-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 mo 10%) wu
xpomarorpadpuu ¢ oOpamennoi ¢aszoni (HoO/MeOH: or 0 no 100%) u momy4amu uckomoe
COEIHEHHE.

Crnenyromee coenunenue 180 sABnseTcss npUMepoM, WLTIOCTPUPYIOIIUM METOAUKY P:

ITonyuenue N-[[3-(3-¢pypun)penun|mernn]-3-[(7-meTokCH-4-X MHONUIT)OKCH |- 2-
metunbdensamuzna (180):

MaQ
0 0

o [,

- N

Naw

Coenunenne 180 cunTesupoBanu u3 coenuHenus 43 (0,08 mmons) u dypan-3-
ooponosoit kuciotel (0,096 mmons) B Bume Oenoro mopomkoodpasHoro BemectBa ¢ 68%
BBIXOIOM (25 Mr) mo obieli metonuke P. 'H NMR (400 MHz, DMSO-de) & (dact./muH): 9,03 (4,
J=6,16 Hz, 1H), 8,66 (d, J=5,15 Hz, 1H), 8,33 (d, J=9,17 Hz, 1H), 8,21 (bs, 1H), 7,80 (t,
J=1,54, 1H), 7,64 (bs, 1H), 7,58-7,31 (m, 8H), 6,98-6,97 (m, 1H), 6,37 (d, J=5,23 Hz, 1H), 4,56
(d, J=5,58 Hz, 2H), 4,00 (s, 3H), 2,20 (s, 3H); MS (ESI, EI*): m/z= 465,25 (MH").

Meronnka Q: Conepsxaiee Hon COEIMHEHHE 43 (1 3KB.),
Tpuc(auben3muaerHaneron )aunamaani (0,1 sxs.), Binap (0,20 5kB.) u Tper-OyTOKCHI HATPUSA
(5 2KB.) mOMeIanM B BBICYIIEHHYIO B CYLIMJIBHOM IIKay MpOOMPKY C BHHTOBOH KPBIIIKOA.
3areM NpoOHMPKY OTKAYMBAIM M IOBTOPHO 3aIOJHSUIM a30TOM (3TY IOCIIENOBATENbHOCTD
nosTopsiiu  Tprokabl). JloOasmsmu Tomyon (10 mu/mmonb) m moaxomsamuii amuH (10 3kB.).
PeakinonHyo cmech nepeMemuBanu U Harpesanu npu 90°C B TeueHHe HOYHM. 3aTeM CMEChH

KOHLEHTPHUPOBAJIN M OYMINAIA C TIOMOIIBIO KOJIOHOYHOU (iam-xpomarorpaguu Ha Biotage
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(DCM/MeOH: ot 0 no 10%) u xpomartorpaduu ¢ obpamennoit ¢paszori (HO/MeOH: ot 0 no
100%) 1 mony4yanu HCKOMO€E COeTMHEHNE.
Crenyromee coequnenue 181 sBnsieTcs npuMepoM, WITKOCTPUPYIOIIUM METOAUKY Q:
ITonyuyenue 3-[(7-meTokcu-4-xunonumn)okcu|-2-metmi-N-[(3-

MopdonuHopernn)mernn |oensamuna (181):
MeQ
0 o
: $
= N
I H/\O/
N
Coenunenne 181 cuntesmposamu u3 coenunenus 43 (0,10 mmonst) u mopdommaa (1,00
MMOJIs) B BHAe Oenoro mopomkooOpasHoro Bemiectsa ¢ 69% BbixogoMm (33 mr) mo oOumieit
Meroauke Q. 'H NMR (400 MHz, DMSO-dp) 6 (wact./miH): 8,95 (t, J=5,88 Hz, 1H), 8,66 (d,
J=5,14 Hz, 1H), 8,32 (d, J=9,31 Hz, 1H), 7,49-7,34 (m, 5H), 7,26 (t, J=7,85 Hz, 1H), 6,98 (bs,
1H), 6,91-6,85 (m, 2H), 6,37 (d, J=5,28 Hz, 1H), 4,48 (d, J=6,08 Hz, 2H), 4,00 (s, 3H), 3,80-
3,78 (m, 4H), 3,16-3,14 (m, 4H), 2,19 (s, 3H); MS (ESI, EI'): m/z= 484,35 (MH™").
ITpumep 14: Meroanka nonydeHust aHanora 7-0UuaHOXUHOIMHA 182

Crnenyromasi MeToauKa WUIIOCTPUPYET TmonydeHue aHanora 182, Cxema cuHTe3a

NpUBENIEHA HIKE.

Zu((:}.r)2
PdCl,dppf
N MW, 180°C

MeToauka N

[Monyuenne  3-[(7-umaHo-4-XUHOJII)OKCH |-2-MeTHII-N-(4-TpuarIMEe T )OS H3aMU A

(182):
NC
(o]
0
= N =
\%/ \ﬁ\lﬁ/\o
Na 2 AN

Coenunenne 182 cunTesupoBanmu u3 coenunenus 108 (0,18 mmons) B Bunme Oeroro
MOPOIIKOOOPa3HOTO BemecTa ¢ 66% BbxonoM (46 mr) mo olmeit Meroarke N, OMUCAHHOW B
npumepe 12. 'H NMR (400 MHz, DMSO-dg) 6 (uact./mnn): 9,07 (t, J=6,11 Hz, 1H), 8,85 (d,
J=5,17 Hz, 1H), 8,43 (d, J=1,12 Hz, 1H), 8,57 (bs, 1H), 8,55-8,53 (m, 2H), 8,00 (dd, J=1,58 u
8,56 Hz, 1H), 7,49-7,34 (m, 5H), 6,61 (d, J=5,26 Hz, 1H), 4,50 (d, J=5,88 Hz, 2H), 2,15 (s, 3H);
MS (ESI, EI'): m/z= 395,40 (MH™).

IIpumep 15: Meroauka nonydenus anajiora 186

Crenyromue METOOUKH WUIOCTPUPYIOT TonydyeHue aHanora 186. Cxema cuHTE3a

IIPUBENIEHA HIDKE.
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DCM THF
HO ~ MsCl  MsO — DMF Ny - Ha H,N =
DIEA || Nan || Pac
—_— —_— —
XN ocrt XN Teoc XN T XN
COMe COMe CO;Me CO,Me
183 184 185
DCM
EDC HCI R
DMAP 0
— RT o
R QO
o = N =
I o 'OH H |
Na N\ \ N
MeToguka C
COsMe

[Tonyuenne >Tri-4-(METHICY TP OHUIOKCUMETHUI) TUPUINH-2-KapOOKcHIaTa
(183):

COxMe
MsO = | ©:

. N

ITpu mepememInBaHUM K PacTBOPY MeTHUI-4-(TMAPOKCUMETUI)TUPUAH-2-KapOOKCHIaTa
(2,99 wmmons) B DCM (15 wmn) mno kammim poGasmsmun  DIEA (8,97 wmmomst) u
metaHcyabponmtxnopun (3,58 mmonst) B armocdepe asora npu 0°C. PeaknmoHHy0 cmech
BBIIEPIKUBAJIM IIPU KOMHATHOH TeMIlepaType U NepeMelInBaiy B TeueHne 45 MuH. 3aTeM cMech
paszbasisuu ¢ nomotbto DCM u npombiBan BOoi 1 pacconoM. OpraHudeckuil Caoi CyLim
Hag NaySOs, GuIbTpOBaNIM M KOHLEHTPUPOBAIM IMPH TMOHWKEHHOM JAaBJIEHHH U MOJIy4Yasd
uckomoe coequHenue 183, koTopoe ucmnonb3oBaiu 6€3 OUUCTKH.

IMony4enue meTui-4-(a3umgomMer ) nupuanH-2-kapookcuiara (184):

COMe
N; "
I

N, |

K pactBopy mpomesxytouHoro npoaykra 183 (2,99 mmons) 8 DMF (9 mu) nobasnsiu
azun Hatpus (3,59 mmons). Peaknmonnyro cMech nepememmBanu npu 60°C B Teuenue 3 49 u
3areM paszbasisum ¢ nmomoinbio EtOAc u npombiBanu Bogoi. OpraHMyYecKHid CIIOH CYIIUIA Hal
Na;SO4, QunbTpoBamM M KOHLEHTPUPOBAIM TPU TOHIKEHHOM JaBieHWH. HeouuimeHHoe
BEIIECTBO OYHINAIU C MOMOIIBI0 KOJIOHOYHOH (hydm-xpomarorpadun Ha Biotage (DCM/MeOH:
ot 0 1o 5%) u monydanu uckomoe coenuHerne 184 B BUAE KeNTO-KOPUYHEBOro macia ¢ 87%
sexogom. MS (ESL, EIY): m/z= 193,20 (MH™).

ITonyuenne meTuin-4-(amuHOMETHIT) T pUANH-2-KapOokcmnara (185):

CO,Me
HoN = | ©

. N
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K pacrBopy mpomeskyrounoro npoaykra 184 (2,60 mmons) B THF (15 mn) nobasnsiu
Pd/C 10% (100 mr) B atmocdepe a3ora. PeaklimOHHYIO CMeCh THMIPHPOBAIH NMPH KOMHATHOM
Temneparype B TedueHue 4 4. HeouumineHHoe BewmecTBO (hUIBTPOBAIM dYepe3 CJIOH LenuTa U
npombiBaiu ¢ nomompio THF. ®uibTpaT KOHLEHTPHPOBAIM NMPU MOHIKEHHOM NAaBIICHUU U
HOJTy4YaJId UCKOMBIH MPOMEKYTOUYHbIA MPOAYKT 185 B BUAE JKENTOro Macyia ¢ KOJIUYECTBEHHBIM
BeixonoM. MS (ESI, EI"): m/z= 167,25 (MH™).

ITonyyenue MeTui-4-[[[3-[(7-meTokcu-4-X MIHOIMIT)OKCH |-2-

METHJIOEH30MIT |aMUHO |MeTH |upuauH-2-kapOokcusara (186):

MaO

= | © : -~ | o
Na . N
Coenunenne 186 cuHTEe3mpoBamn W3 mpomexyTouHoro mpoaykra 2f (1,61 mmons) u
amuHa 185 (1,78 mmonst) B Buae Oejoro mopomkooOpasHoro Bemectsa ¢ 82% Bbxoaom (604
mr) o o6weit meromuke C. 'H NMR (400 MHz, DMSO-de) 8 (uact./mun): 9,14 (t, J=6,05 Hz,
1H), 8,69-8,60 (m, 2H), 8,27 (d, J=9,35 Hz, 1H), 8,06 (bs, 1H), 7,62-7,60 (m, 1H), 7,47-7,31 (m,
5H), 6,31 (d, J=5,34 Hz, 1H), 4,59-4,57 (m, 2H), 3,95 (s, 3H), 3,87 (s, 3H), 2,15 (s, 3H); MS
(ESIL, EI"): m/z= 458,25 (MH™).
IIpumep 16: Meroauka nonydenust ananora 191
Crenyromue METOOUKH WUIIOCTPUPYIOT mosnydyeHue aHanora 191. Cxema cuHTe3a

IIPUBENIEHA HIKE.

Hoom Ny THF
COEt THF MsCi
L mmna
o C RT 80 C- N

EDC HC1

D= 1%”@* O

MeToauka C

ITonyuyenue umuaaso[ 1,2-alnupuaun-7-unmeranona (187):
HO =N
v
ITpn mepememmBaHuU K pacTBOpY 3THI uMHunasol 1,2-ajnupunun-7-kapbokcmnara (2,00
mmoist) B THF (20 muor) mo kammsam noGaismu amomoruapun sutust (1M B THF, 3 o) B
atMocepe asora mpu 0°C. PeakunoHHOHW CMecH JaBajll HarpeBaTbCs IO KOMHATHOM
TEMIIepaTypbl U MEPEMELINBAIN B T€UEHHE HOUU. 3aTeM PEaKLHOHHYK) CMECh OXJaXIalu 0

0°C u peax1ii0 OCTaHABJIMBAJIM BOAHBIM PACTBOPOM ruapokcuna Hatpus (3%) u nepemMennBanu

B TeueHue 10 muH. IlomyueHHyro cmech (QUIBTpOBaNM 4Yepe3 CJIOH ILeNUTa, MPOMBIBAIU
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OTUJIALECTATOM W KOHLCHTPUPOBAJIU IMPU MNOHMKCHHOM HOAaBJICHUU. HeOLII/IH_IeHHOC BEILICCTBO
OUHUIIAJIA C TTOMOLIBIO KOJIOHOWHOH (am-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 no
20%) u momydanu uckoMoe coennHeHue 187 B Bume 0enoro mopoukooOpasHOro BEIIECTBA C
68% Brixomom. MS (ESI, EI): m/z= 149,25 (MH").

[Tonyuyenne umuaaso[ 1,2-ajnupuans-7-unmermnmMerascyiabgponara (188):
N

MsO N
AL
[Tpu nepeMeInnBaHUM K pacTBOPY MpoMexyTouHoro npoaykra 187 (1,36 mmons) 8 DCM
(8 mu) no xarsim noGasnsmn DIEA (4,08 mmonst) u merancynbonmaxnopun (1,63 mmors) B
armocdepe azora npu 0°C. PeakinOHHYIO CMeCh BBIIEPKUBAJIU MTPH KOMHATHOH TeMIIEpaType
nepemernuBaiy B TeueHne | 4. 3areM cMmech pazdasisuiu ¢ momoinbio DCM 1 mpombIBaiu BOAOM
u paccosioM. Opraanyeckuii cnoi cymmwin Hag NasSOy, GUIbTpOBaNIN U KOHLIEHTPUPOBAIH MPU
NOHMKEHHOM JaBJICHUU M TOJydYald HCKOMoe coenuHeHne 188, kxoTopoe mcmoip3oBaimn Oe3
OUYHCTKU.
[Tonyuenne 7-(asunomernm)umunaasol 1,2-ajmupununa (189):
N3 2NN
x N\/>
K pactBopy mpomexxyrounoro npoaykra 188 (1,36 mmons) 8 DMF (4 mu) noGasnsnu
aszun Hatpus (1,63 mmons). Peakunonnyro cmech nepemermsany npu 60°C B TeueHHe HOYH U
3areM paszbasysu ¢ nomoinbio EtOAc u mpombiBanu Bogoi. OpraHnueckuil CIoN CyIInIM Haj
Na,SO4, QunbTpoBamM W KOHLEHTPUPOBAJIU IPHU TOHIDKEHHOM JaBieHuu. HeouunimeHHoe
BEIIIECTBO OYHUIIAJIH C MOMOLIBIO KOJIOHOUHOU (hysm-xpomaTorpadun Ha Biotage (DCM/MeOH:
ot 0 o 5%) u nony4anu uckomoe coequHeHne 189 B Bune kopuaHeBoro macina ¢ 42% BbIXOIOM.
MS (ESI, ET*): m/z= 174,25 (MH").

IMony4enune umunaso[ 1,2-aJnupuann-7-unmeranamuna (190):
N

H,N = N
X N\/>

K pactBopy mnpomexyrouHoro mpoxykra 189 (0,58 mmons) B stunauerare (6 M)
nobasysmn Pd/C 10% (30 mr) B atmocdepe a3ora. PeakIMOHHYIO CMeCh THIPHPOBAIH TPHU
KOMHATHOW Temmneparype B TeueHue 48 4. HeoumimeHnHoe BemmecTBo GuibTpoBanu uepes CIoi
nenuTa U npomeBanu ¢ nomoumbrd THF. @uiapTpar KOHLEHTPUPOBAIM NPU NOHUKEHHOM
JaBJIEHUU U MOJy4alld UCKOMBIH IMpoMeXyTOUHbIM npoaykt 190 B Buae xenroro macna ¢ 87%
Bexogom. MS (ESL EIY): m/z= 148,25 (MH™).

ITonyuenne N-(umupnaso[ 1,2-a]oupuans-7-unmernn)-3-[(7-MeToKCH-4-XMHOINIT)OKCH]-

2-merundenzamuna (191):
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MeOQ,
Q
o N
- H N
N, 3 | . N\.A/>

Coenunenne 191 cunTesmpoBanmu u3 mpomexyrouHoro npoxykra 2f (1,61 mmons) u
amuna 190 (1,78 MmMmouis) B Buae 6enoro nmopomkoodpasHoro Bemectsa ¢ 52% Bbrixoaom (23 mr)
1o o6meii meroxnke C. '"H NMR (400 MHz, DMSO-dg) § (wacr./mun): 9,03 (t, J=5,82 Hz, 1H),
8,61 (d, J=5,23 Hz, 1H), 8,51 (d, J=7,00 Hz, 1H), 8,27 (d, J=9,26 Hz, 1H), 7,90 (bs, 1H), 7,54-
7,52 (m, 1H), 7,47-7,41 (m, 4H), 7,35-7,30 (m, 2H), 6,89 (dd, J=1,49 u 6,81 Hz, 1H), 6,31 (d,
J=5,06 Hz, 1H), 4,51 (d, J=5,99 Hz, 2H), 3,96 (s, 3H), 2,14 (s, 3H); MS (ESI, EI"): m/z= 439,30
(MH™).

Ilpumep 17: Meroauka NOJAy4eHUs  AHAJONOB  2-amMuaonupuauHa U 4-
amuaoapuiIxuHoauHa 195-204

Crnenyrouiyie METOAMKU WJUTIOCTPUPYIOT MOJy4deHHE aHaJoroB 2-aMUAONUPUANHA U 4-
amupoapunxuHoiauHa 195-204. Cxema cuHTe3a mnpuBefneHa Hiwke. CHHTE3 HAUYMHAKOT C
OMBUIEHHsI TOAXOMSALINX aHAJIOrOB MeTHIIOBOrO sdupa (Merommka R, coemmnenmst 192-194).
IIpoBogunu mnony4eHue NPOU3BOAHBIX aMuponupuauHa uau apwaa 195-204 nmo peaxuuu
NEeNTUAHOTO coueTaHus no odmei meroauke C, onmucaHHoW B npumepe 1. Ilpumepsr cTpykTyp

KOHEYHbIX COe}_II/IHeHI/Iﬁ NPUBCACHBI HUKE B Ta6m/1ue 1.

R\ .
0 R

MeOH o
o 3H. I NaOH
N o N S0C 0
H || MeTopuka R =~ ﬂ 21
N . W I
N\ w
COsMe com
55-56, 186 192194 o
DCM
HNR2R? R1
EDC.HC1 [o]
DMAP
o]
RT Z
MeToomka C H |
' \ w
195.2 coNR'R®

Crnenyrouiee coenuHenue 195 sBnsercs npuMepoM, WLTIOCTPUPYIOIIUM 3TH METOAUKH.

Merognka R: K pacteopy momxomsmero cioxkHoro sdupa (1 3xB.) B mertanone (5
MJI/MMOITb) 1OOABISLTM  TUAPOKCHA Hatpuss (2 H., S5 wu/Mmonb). PeakIMoHHYIO CMech
nepememBaan U HarpeBasu mpu 50°C B teuenue 6 4. MeOH ynananu npu MOHUKEHHOM
JaBIEHUH. 3aTeM CcMechb NoAKucIsuM BomHbIM pactBopom HCl 1 H. mo pH 2-3 m
KOHLIEHTPUPOBAIU. HeouHnimeHHOe BEINeCTBO OYMIIAIA C IOMOINBI0 XpomaTtorpaduu ¢
obpamenHoit ¢pazori (H,O/MeOH: ot 0 no 100%) u nony4yanu HCKOMOE COSTUHEHUE.

Crnenyrouiee coenuHenue 192 ABnsercss npUMepoM, WLTIOCTPUPYIOIIUM MeTOAUKY R:

ITonyuyenue 3-[[[3-[(7-MeToKCcH-4-XUHOTHIT)OKCH]-2-
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METHJIOEH30MIT |aMUHO |MeTHI |OeH30WHOM KUCIOTHI (192):

MeQ
0 o]

= N OH

Nas

Coenunenue 192 cunresupoBanmu u3 coeauHenus 55 (0,10 mmonsi) B Buae Oesoro
OpOLIKOOBPA3HOro BewecTsa ¢ 64% BbIxoxoM (28 Mr) o obmeii meroauke R. 'H NMR (400
MHz, DMSO-d¢) 6 (wact./man): 9,04 (t, J=6,53 Hz, 1H), 8,61 (d, J=5,12 Hz, 1H), 8,27 (d,
J=9,21 Hz, 1H), 7,96 (bs, 1H), 7,85-7,82 (m, 1H), 7,61-7,58 (m, 1H), 7,50-7,30 (m, 6H), 6,31 (d,
J=529 Hz, 1H), 4,52 (d, J=6,12 Hz, 2H), 3,95 (s, 3H), 2,14 (s, 3H); MS (ESI, EI'): m/z= 443,25
(MH™).

ITonyuenue 3-[(7-meTokcu-4-xuHONMMI )OKCH |-2-MeTri-N-[ [4-

(metunkapbamornn)enni|merin]oenzamuna (195):

MaC
0

0

Coenunenne 195 cunresnposamu u3 coenunenus 193 (0,10 mmons) u merunamuHa (2M
B THF, 0,11 mmonst) B Bune Oenoro nmopowmkoodOpasHoro Bemiectsa ¢ 44% Bbrrxonom (20 mr) 1o
obmeit meronuke C. 'H NMR (400 MHz, DMSO-dg) § (wact./mmn): 9,00 (t, J=6,52 Hz, 1H),
8,60 (d, J=5,14 Hz, 1H), 8,41-8,38 (m, 1H), 8,26 (d, J=9,16 Hz, 1H), 7,81 (d, J=8,35 Hz, 2H),
7,45-7,38 (m, SH), 7,33-7,30 (m, 2H), 6,31 (d, J=5,22 Hz, 1H), 4,51 (d, J=6,02 Hz, 2H), 3,95 (s,
3H), 2,78 (d, J=4,58 Hz, 3H), 2,14 (s, 3H); MS (ESI, EI"): m/z= 456,40 (MH").

IIpumep 18: Meronuka TmONy4YEHUS aHAJOrOB  IMOJIM3AMELIEHHOrO rajoreH-4-
MUPUANHXUHOJNHA 224-231

Crnenyromiyie MeTOAMKH WIIIOCTPUPYIOT IIOJIyYeHHE aHAJIOroB IOJIM3aMEeLIeHHOrO
ranoreH-4-nupuauHxuHonuHa 224-231. Cxema cuHtes3a npuseneHa Huke. CHHTE3 HAUMHAETCS C
NPEBPALCHUsT 3aMEIEHHONH TaJIOreHIMHPUINH-4-KapOOHOBOH KHCIOTBI B COOTBETCTBYIOIINE
npou3BonHbIe  KapOokcammunma (merommka S).  IlonydeHHble  3aMELIEHHBIE  AHAJOTH
rajlorTeHNMUpUaNH-4-kapOoKkcaMua JeruapaTUPOBAId B TMPUCYTCTBUU TPUPTOPYKCYCHOTO
aHrupua U moiy4anu HuTpwmiel (Meronuka T). BoccraHoBHTENbHOE TMAPUPOBAHHE AABAJIO
COOTBETCTBYIOLIMH 3aMeLeHHbI ranoreH-4-nupuannmeraHamud (meroxuka U). Ilposommmm
KOHEUHYI0 PEaKIHI0 MNEeNTUAHOTO codeTaHus (Meronuka V) ¢ TMPOW3BOIHBIMU XHHOJIMHA.

ITpuMeps! CTPYKTYp KOHEUHBIX COSIUHEHUH MpUBeneHb! B Tabuume 1.
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o DMF THF
HATU HCl koHUeHTpupoBaHHan
Hale D[E A Halo TF A A Halo H, Pd/C Halo
/ -
HO I oc o RT H,N z |
N MeTtoguka S METonMKa T MeToguka U

W A W ¥ N
DCM 212-215 216-218 220-223
EDC.HCI
DM AP, TEA | ”

Halo
224-231

MeToauka V

Metonuka S: K pactBopy momxopsiiero nupuanH-4-kapOoHoBoW KuCIOTH (1 3KB.) B
DMF (1,5 man/mmons) nobasnsun aumsonpormstiiaMud (3 5kB.), HATU (1,3 3xB.) u xjopun
ammoHust (1,3 3kB.) B aTMocdepe a3ota. PeakMOHHYI0 CMeCh MepeMelINBaIN PU KOMHATHON
temneparype B TedeHne 2 4. DMF ynananu npu NOHMKEHHOM MAaBIIEHHMH W HEOUYHUINEHHOE
BEIIECTBO OUHWINAIKM C TOMOIIBK  KOJIOHO4YHOW  (umii-xpomatorpadguu Ha Biotage
(mmxsorekcan/EtOAc: ot 0 no 100%) u mosy4dajy HCKOMOE COSTMHEHUE.

Crenyromee coequnenue 214 sBnseTcs NPUMEPOM, WITFOCTPUPYIOLIUM METOIUKY S:

[Tonyuenwue 2,6-mudToprmpunus-4-kapookcamuna (214):

ITpomerxyTouHblii npoaykT 214 cuHTe3upoBanu u3 2,0-nudTopnupuanH-4-kapOOHOBOI
kucyotsl (1,61 Mmmons) u xinopuaa ammonus (2,09 MMOJIST) B BUJIE JKEJITOTO TBEPAOTO BELIECTBA C
KOJIMYECTBEHHLIM BhIXOROM (274 mr) no obmeii meronuke S. MS (ESI, EIY): m/z= 159,25
(MH™).

[MpuBenenHass Hroke TaOMUIA WUIIOCTPUPYET NPOMEKYTOUHbIE NPOAYKThl 212-215,

MOJIyY€HHbBIE IO METOIUKE S:

ITIpomexyTO4HBIN TPOIYKT Crpykrtypa Meronuka cuHTes3a
0 F
F
Coenunenue 212 H,N ~ | Meronuka S
> N
[o]
F
Coenunenue 213 HoN = | Meronuka S
I N
F




Q
F
H N ~
Coenunenue 214 |N Meroauka S
X
F
0 F
F
H,N ~
Coenunenue 215 . |N Meronuka S
F

Mertoauka T: K pactBopy monmxozsiuero nupuanH-4-kapookcamuaa (1 sks.) 8 DCM (5
MJI/MMOITB) 1o0aBisun quusonponwnTIiiaMuH (3 9kB.) 1 TFAA (2 sks.) npu 0°C B atmocdepe
azora. Peakumonnyo cmech nepememmBanu npu 0°C no 3aBepruenus peakuuu (30 MuH-2 4),
3areM pasbaBsu ¢ nomouto DCM u nmpowmbiBanu paccosnom. [lonmydeHHbIH OpraHu4ecKuit
cnoit cymmmn Hax NapSOs, (UIBTPOBAIM W OCTOPOXKHO KOHIIEHTPUPOBAIH (TeMIiepartypa
0arn=30°C, koHeyHoe naByieHne=550 mOap) u Moyydaau HUTPUJ, KOTOPBIA HUCIIOIB30BAN Oe3
JONOJIHUTEIIbHON OYUCTKH.

Crnenytouiee coenunerue 218 spnsercs npuMepoM, WLTIOCTPUPYIOIIUM MeTOAUKY T:

[Tonyuenwue 2,6-mudToprmpunus-4-kapoonurpuna (218):

NC F
=
. N

F

IIpomexyTouHblii mPOAYKT 218 cuHTE3MpOBaIM W3 MPOMEKYTOYHOIrO mnpoaykra 214
(1,73 mmomst) u TFAA (3,46 MMouisi) B BUZIE XKEJITOTO Macja C KOJMYECTBEHHBIM BbIXOAOM (243
MT, HEOUYHIIIEHHOE BEIECTBO) 1Mo o01el MeToauke T.

[TpuBeneHHass Hwke TabNHMLIA WILTIOCTPUPYET MNPOMEXKYTOUHbIe MPOXyKThl 216-219,

MOJIYYCHHBIC ITO METOOUKE T:

IIpomexxyTO4YHBIN IPOIYKT Crpykrypa Meronuka cuHTes3a
F
NC, F
Coenunenue 216 = | Meronuka T
2, N
F
NC
~
Coenunenue 217 « I Meronuka T
F
NC. F
a
Coenunenue 218 N Meroauka T
F
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Coenunenue 219 | Metomuka T

Metoauka U: K pactBopy noaxopsiiero mupunuH-4-kapoouutpuia (1 sxs.) B THF (5
MJI/MMOJIb) 100aBNISUIM  KOHLIEHTPHPOBAHHYIO  XJIOPUCTOBOAOPOIHYK kucioty (37%, 0,5
mi/mMmons), 3areM Pd/C 10% (100 mac.%) B armocdepe aszora. PeakuMOHHYIO CMeCh
TUAPUPOBANIN TPU KOMHATHOH TeMmepaType B TeueHue 4 4-6 4 30 MmuH. HeounineHHoe BeecTso
(bUIBTPOBAIH Yepe3 CIIOH 1euTa U MpoMbIBajK ¢ moMoinbio THF. @unbrpar KOHIEHTPUPOBAIU
IpU TOHIKEHHOM JaBJIE€HUM M TMOJy4Yaldd HCKOMBIH TPOMEXKYTOUYHBIH MPOAYKT B BHJE
TUIIPOXJIOpUTA.

Crenyromee coequHeHue 222 sSBISETCA MPUMEPOM, WILTFOCTPUPYIOIHUM MEeTOIuKy U:

[onyuenwue (2,6-nudrop-4-nupuann)meranamuHa (222):

IIpomexyTO4HBIM NPOAYKT 222 CHUHTE3UPOBAIM M3 NPOMEXYTOYHOro mnpoaykra 218
(1,73 mmons) u Pd/C 10% (243 mr) B BHAe keiroro cMmonooOpasHoro BemectBa (493 wr,
HEOUHMIIEHHOE BEIecTBO) no odmeit meronuke U. MS (ESI, EI'): m/z= 145,30 (MH").

IIpuBenenHass Hroke TaOMUIA WUIIOCTPUPYET IPOMEXKYTOUHbIE NPOAYKTHl 216-219,

noJtyueHHble 1o MeToauke U:

IIpomexyTOYHBII IPOIYKT CrpykTypa Meronuka cuHTe3a
F
F
Coenunenue 220 HN =~ | Meronuka U
e, N
F
HN =
Coenunenue 221 . |N Metomuka U
F
F
H,N = |
Coenunenue 222 SN Meronuka U
F
F
F
H N -
Coenunenue 223 “ |N Meroauka U
F

Meroguka V: K cycnensun npomexyrouHoro mnpoaykra 2 (1 sks.)) B DCM (10
MiI/MMoOIIb) B atMocdepe asora nodasimsiiu DMAP (2,2 sks.), EDC HCI (2 3kB.), TpusTHIaMUH
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(5 5xB.) m mogxomsmMii aMuH (M30BITOK). PeakimOHHYI0 CMeCh MepeMelInBaIi IPU KOMHATHOM
TeMIeparype B TedeHHe HO4YU. PeakuuoHHY cMech pasdasmsimm ¢ momoupto DCM u
npombiBa HacblmeHHbIM pactBopoM NHyCl. Opranmueckue cnom cymuiau Hax NapSOs,
¢unbTpOBaNIM M KOHLEHTPHPOBAIH IPHU MMOHWKEHHOM JaBjieHMH. HeouunineHHOe BelecTBO
ounmanu ¢ nomoupto npenapatusHoii HPLC-MS (xononka: Shim-pack GIS CI18, 5 Mk,
100%30 mMm) B nuHeHHOM rpaaueHTHoM pexume ot 30% no 100% CH3;CN+0,1% HCOOH B
H,0+0,1% HCOOH u nonyyanan UCKOMOE COeIMHEHUE.

Crnenyrouiee coenuHeHue 228 sBIsSeTCs IPUMEPOM, UILTIOCTPUPYIOIIUM METOIUKY V:

ITonyuenue N-[(2,6-nudTop-4-mupuaun)mern]-3-[(7-MeTOKCHU-4-X UHOJTUIT)OKCH -2~

meTunoen3amuaa (228):
MeC

Coenunenne 228 cUHTE3MPOBAIM W3 HpoMexyTouHoro mpoaykra 2f (0,15 mmons) u
HEOYHIIIEHHOTO MPOMEKYTOYHOro mponykra 222 (218 mMr) B BHAE CEporo MmopomkooOpa3HOro
BemecTBa ¢ 56% BbixomoM (36 Mr) mo obmeii meroguke V. 'H NMR (400 MHz, DMSO-
de) 0 (wact./mnn): 9,12 (t, J=5,88 Hz, 1H), 8,64 (d, J=5,33 Hz, 1H), 8,29 (d, J=9,09 Hz, 1H),
7,51-7,44 (m, 3H), 7,37-7,33 (m, 2H), 7,14 (bs, 2H), 6,34 (d, J=5,32 Hz, 1H), 4,59 (d, J=6,01
Hz, 2H), 3,96 (s, 3H), 2,15 (s, 3H); "’F NMR (400 MHz, DMSO-dg) & (uact./mun): -71,22; MS
(ESL, EI"): m/z= 436,25 (MH™).

ITpumep 19: Meronnka nojy4eHus: aHaJIOrOB MOJIM3aMELEHHOTO XUHOINHA 279-285

Crnenyromiie METOAMKN WUTIOCTPUPYIOT TMOJIydeHue aHanoros 279-285. Cxema cuHTe3a
npuBeneHa Hmwke. CHHTe3 HauuMHAeTCss C  KOHJEHCALMU  KUCJIOTBI  Menbapyma,
TPUATHIIIOPTOGOPMHUATA U 3aMELICHHOTO aHWINHA (MeToauka W) ¢ MOCNIEAYIOIUM TePMOJIH30M
B Dowtherm (metoauka X). XnopupoBaHue B MPUCYTCTBUH THOHUJIXJIOPHIA U KATATUTUYECKOTO
kommdectsa DMF naBano ananoru 4-xymopxuHoiuaa (Meronuka Y). B 3akimodyeHne mpoBoawm
MOJIyYeHHe MPOU3BONHBIX 3-(4-XWHOMIOKCH)OeH3amuaa 279-285 mo obmeit meronuke I,

onucaHHO# B pumMepe 2. IIpumMepbl KOHEUHBbIX COSNMHEHHH PUBEACHBI B Tabuie 1.
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2
R DCM 2
1 1 R
]! HC(OR), : R o0 R
\© )\/k _lose 730“0 OH  seC cl
——
C  Meronuka W ﬁJ\fo MeToauka X Ne | MeToauka Y N [
DMF 1 2
Cs,CO, R R o
100°C o
N7 NF
\@)L N l H )
/\O \ 2N
279285
MeToauka |

Metonnka W: Pacteop kuciorel Menbapyma (1 3xB.) B TpusTHiioprodopmuare (10 5kB.)
HarpeBann npu 105°C B Teuenme 1 u B atmocdepe asora. 3areM n00aBISUTH MOAXOMSIINN
3aMeLIeHHbIH aHWIHH (1 5KB.) U peakHOHHYI0 cMech nepemernnBany npu 105°C B TeueHne eme
1 u. TTocne oxiakaeHWs] 1O KOMHATHOW TeMIepaTyphl 0Opa3OBBIBAJIOCH TBEPAOE BEINECTBO W
no0aBysAM MEHTaH. TBeproe BemecTBO (PUIBTPOBAIHM, MPOMBIBATIHM TEHTAHOM U CYIIWJIH B
BAKyyMe€ M TMOJYYaJd MCKOMBIH NPOMEKYTOUYHBIN MPOAYKT, KOTOPBIA HCIONB30BAIN 0O€3
JONOJIHUTEIbHON OYUCTKH.

Crenyroee coequHeHue 276 sSBASETCS MPUMEPOM, WITFOCTPUPYIOIIUM METOAUKY W'

ITonyuyenue 5-[(3,5-nudropanuamuno)MerusieH |-2,2-numerui- 13- auokcan-4,6-nuoHa
(276):
F F
HN
0 | o
o) 0

ITpomesxkyTouHbIi poaykT 276 cuHTe3upoBaiu u3 3,5-mudropanunnHa (7,74 MMons) B
Buze Oenoro TBepaoro BemecTsa ¢ 96% Boixogom no odmei meronuke W. MS (ESL, EI+): m/z=
284,3 (MH+).

Meroguka X: PactBop momxopsmero mnpoMmexyTodHoro mnpoxykra (1 3kB.) B
nudenmiosom 3¢upe (2,5 mi/mmors) Harpesanu mpu 230°C B teuenue 1 4. Tlocne oxnakaeHust
10 KOMHATHOH TeMmepaTypbl OOpa3OBBIBAJIOCH TBEPAOE BEIIECTBO W MOOABISUIM IIEHTAH.
Teepnoe BemecTBo (UIBTPOBAIH, MPOMBIBAIHM MEHTAHOM M CYIIWJIA B BaKyyMe U TOJyYajd
MCKOMBIH ITPOMEKYTOUHBIA MPOAYKT, KOTOPBII HCMOIB30BAIN O€3 JONMOJHUTEIbHON OUHUCTKH.

Crnenyrouiee coenuHenue 277 ABISETCS NPUMEPOM, WLTIOCTPUPYIOLINM METOAUKY X!

ITonyuenwue 5,7-mudTopxuHonuH-4-omna (277):
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OH

N

ITpomesxyTounblil TpoayKT 277 CUHTE3UPOBAIH U3 coenrHenus 276 (7,45 mmodns) B Buze
OekeBOro MmopoInkooOpa3Horo BemecTsa ¢ 65% Bbixogom mo obmeit metoguke X. MS (ESI,
El+): m/z= 182,2 (MH+).

Meronuka Y: Ilpu nepeMemmBaHMM K PAcTBOPY MOAXOIAILETO MPOMEKYTOUHOTO
npoxaykra (1 5kB.) B nuxynopmerane, nodasnsin THoHWIXIopua (10 sxB.) u nee karumu DMF B
atMoc(epe azora. Peakimonnyro cMmech HarpeBanu npu 80°C B Teuenue 1 4. PeakumoHHYIO
CMeCh KOHIIEHTPHUPOBAJIU NPU MMOHUKEHHOM NaBJIEHHUH, 3aT€M MEIJIEHHO HeHTpalu30BbIBAIU 7
H. pactBopoM ammuaka B MeraHoje 10 pH=10. Cmecb KOHUEHTPUPOBAIH W JBaKIBI
BBINAPHUBAIH € TONYoJoM. HeounineHHoe BEIecTBO OUHINAIH C TIOMOIIBIO KOJOHOYHON (uidi-
xpomatorpadun Ha Biotage (DCM/MeOH: ot 0 1o 5%) 1 moy4aiu UCKOMBIH MPOMEKY TOYHBIN
MPOIYKT.

Crnenyrouiee coenuHeHue 278 ABIA€TCS IPUMEPOM, WLTIOCTPUPYIOIIUM METOIUKY Y :

[Tonyuenne 4-xmnop-5,7-nudropxunonuna (278):

F F

Cl

Na I
ITpomesxyTouHbIi mpoaykT 278 cuHte3uposanu u3z coequnenus 277 (1,10 mmons) B Buze
Oenoro mopoukoodpaszHoro BemecTsa ¢ 67% BbixonoM 1o obuieit meronuke Y. MS (ESI, EI+):
m/z=280,3 (MH+).

IMonyuenue 3-[(5,7-nudrop-4-XUHOIMIT)OKCH |-2-MeTUI-N-(4-TupuauiMeTI )0eH3aMuaa

(279):
F F
0
o
N 2
N\ 2 N

Coenunenne 279 CHHTE3MpOBAIN M3 MPOMEXyTOYHOro npoaykra 278 (0,15 mmons) u
npomesxkyrouHoro nponykra 8le (0,15 mmonst) B Bume 6emoro mopoukoodpasHOro BEIecTBa ¢
20% sbixogoM (12 mr) mo obweii meromuxe I 'H NMR (400 MHz, DMSO-ds) & (uact./mun):
9,05 (t, J=5,80 Hz, 1H), 8,73 (d, J=5,33 Hz, 1H), 8,54-8,53 (m, 2H), 7,70-7,67 (m, 1H), 7,64-
7,58 (m, 1H), 7,46-7,44 (m, 2H), 7,36-7,34 (m, 3H), 6,51 (d, J=5,30 Hz, 1H), 4,50 (d, J=6,02
Hz, 2H), 2,16 (s, 3H); MS (ESI, El+): m/z= 406,20 (MH+).

ITpumep 20: MeToauka nosy4yeHus: aHaJIoroB 7-3aMelieHHOro XuHoauHa 288-291

Crenyromue METOIUKH WUTIOCTPUPYIOT mojiydeHue aHanoros 288-291. Cxema cuHTesa

MNPpUBCACHA HUXKE. CuHTEe3 HAYMHAKT C peakun nNeuTUuaHOrO CO4YE€TAaHUA 4-XJ'IOpXI/IHO.]'II/IH-7-
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KapOOHOBOM KHCJIOTHI U MOIXOZASIEro amMmuaa (Meroaunka Z). [{nsa cuHTe3a 4-XJIOpXUHOIUH-7-
kapOOKcaMHIa HCIONB30BAIM METOAMKY S, omucanHyro B npumepe 18. Ilomyuenmne 7-
3aMELIEHHOr0 3-(4-XHWHOJMIOKCH)OeH3aMua Mpou3BOnHbIX 288-291 mpoBogmnu mo oOmein

meroauke I, omucanHol B mpumepe 2. IIpuMepsl KOHEUHBIX COSIMHEHUI NPUBEAECHbI B TAOHIIE

1.
o
NR'R? 0
DMF o
1CDI | N
o 2)NHR'R? 0 DMF N.. H =~ _N

RT

2 Cs,00
Ho | MeToguka Z NRR Lo 288-290
—_— - ===
| — | cl 5 OR
N.. HATU HO
DIEA Ns N™ }/‘o
RT H S | -
MeToguka S MeToguka | N

o
o N /|
H ~ N
1

21

Metonuka Z: Ilpu nepemMenInBaHuN K PacTBOPY 4-XJIOPXUHOJINH-7-KapOOHOBOH KHUCIOTHI
(1 3xB.) B DMF (10 mMa/mmonb) nobasnsim kapOonunnuumunason (1,2 5kB.) B atMocgepe azora.
Peak1ioHHy10 cMeCh MepeMelInBalIl pU KOMHATHOH Temmeparype B TedeHue 30 MUH. 3aTeM
nobasysimn noaxonamuid amuH (1,2 5KB.) M mepeMelInBall B TE€YEHHE HOYHM. PeakLMOHHYIO
CME€Chb KOHLEHTPUPOBAJIM U IBAXKIbl BBITAPUBAIU C TOJYOJOM INPU MOHWKEHHOM AABJICHUU U
MOJIy4aJIl MCKOMBIH MPOMEXKYTOYHBIH MPOAYKT, KOTOPBIH HCIONB30BAINA O€3 AOMOJHUTEIbHOM
OUYUCTKH.

Cnenyromue coenuHeHuss 286-287 ABIAOTCA NpUMEpaMH, WUIOCTPUPYIOIIUMHU
METOJUKY Z.

[Monyuenue 4-xnop-N-1pon-2-uHHIXUHOINH-7-KapOokcamuza (286)
o

Z

Cl

N

[TpomexyTouHbI TpoAyKT 286 CHHTE3UpOBAIM U3 4-XJIOPXHHOJIUH-7-KapOOHOBOI
kuciotsl (0,15 mmonst) u nponaprunamuna (0,17 MMoJst) B Buie O€CLBETHOTO CMOJIO00Pa3HOTO
BEIIECTBA C KOJIMYECTBEHHBIM BBIXO/IOM I10 001Iel MeToauke Z.

[Tonyuenne 4-xI0pXUHONNH-7-KapOokcamuna (287)
o

HoN
cl

Nas

IIpomexxyTouHbIil mpoayKT 287 CHHTE3UpOBANIM U3  4-XJIOPXUHOJUH-7-KapOOHOBOM

kuciotsl (0,50 mmonst) u xnopuna ammonus (0,65 Mmostst) B Buze 0€:KeBOro TBEPAOTro BEIeCTBa
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C KOJIMUECTBEHHBIM BBIXOAOM IO O0LIEed METONUKE S.

ITony4enue 4-[2-meTtnn-3-(4-nupugunMeTriKkapOamMont ) eHOKCH | X MUHOJINH- 7-
kapOokcamuna (288)
Q
HoN 0
o
N “
| H |
Na . N

Coenunenue 288 cHHTE3MpOBANIM M3 MPOMEXyTOYHOro mpoaykra 287 (0,50 mmogsi) u
npomesxyTouHoro nponaykra 8le (0,50 mmonst) B Buae Genoro mopoumkooOpa3HOro BEHIECTBa C
25% BbxogoM (50 mr) mo obweit meromuxe I 'H NMR (400 MHz, DMSO-ds) § (uact./mun);
9,06 (t, J=6,11 Hz, 1H), 8,77 (d, J=5,10 Hz, 1H), 8,60-8,59 (m, 1H), 8,55-8,53 (m, 2H), 8,44 (d,
J=8,74 Hz, 1H), 8,33 (bs, 1H), 8,13 (dd, J=8,74 u 1,64 Hz, 1H), 7,63 (bs, 1H), 7,47-7,46 (m,
2H), 7,40-7,36 (m, 3H), 6,52 (d, J=5,22 Hz, 1H), 4,50 (d, J=6,10 Hz, 2H), 2,16 (s, 3H); MS
(ESL, El+): m/z=413,15 (MH+).

ITonyyenue 2-metun-3-[[7-(5-metunokcazon-2-wi)-4-xuHomi |okcu|-N-(4-
nupuanaMernit)oensamuna (291)

N O

Coenunenue 291 cuHTe3npoBanu U3 MPOMEXyTOYHOro npoaykra 286 (0,15 mmons) u
npomexxyTouHoro npoaykra 81le (0,15 mmonst) B Buze 0e1oro mopomkooOpasHOro BELIeCTBa C
14% BbixonoM (9 mr) no obuweit Meromuke I 'H NMR (400 MHz, DMSO-dg) § (uact./miH):
9,07 (t, J=6,05 Hz, 1H), 8,77 (d, J=5,15 Hz, 1H), 8,55-8,51 (m, 4H), 8,23 (dd, J=8,75 u 1,44 Hz,
1H), 7,47-7,44 (m, 2H), 7,41-7,36 (m, 3H), 7,14 (d, J=1,25 Hz, 1H), 6,50 (d, J=5,17 Hz, 1H),
4,50 (d, J=5,96 Hz, 2H), 2,48 (s, 3H), 2,18 (s, 3H); MS (ESL, EI+): m/z= 451,15 (MH+).

IIpumep 21: MeTtoauka noay4yeHus: aHaJIOroB 7-reTepoapuixuHonnHa 293-294

Crenyromue METOAUKH WUTFOCTPUPYIOT MOJyUYeHHE aHaJoroB 293-294, cxema CHHTE3a
MPUBENECHA HUXKE.
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EtOH HO

~ O~
NC NH,OH.HCl NH HC(OE), <\ {q
[o] E N HN 0 TFA N [o]
o N |L o N lL o N
N RN N RN N "/\@*
182 2 293
o} 0
Y\f DMF
Oxo 100°C
o-N
G
N o]
s} N = |
' o[
294
ITonyuenune 3-[[7-(N-runpoxkcuxkapbaMuMuIOw )-4-X UHOIHI | OKCH | -2-MeTri1-N-(4-

nupuanaMeTiit)oersamuna (292)

HO
“SNH
HN 0
o
N =
H |
N\ . N

ITpn nepememuBannu K pactBopy coeamnenus 182 (0,38 mmons) B sTanone (4 m)
nobasysimn  rugpokcumamMudruapoxnopun (1,14 mmonsa) u tpwetmnamue (1,14 mmons) B
atMoc(epe azora. Peakumonnyio cmech HarpeBanu npu S0°C B Teuenme 1 u 30 muH, 3aTem
KOHLIEHTPUPOBAJINA NMPU MOHMKEHHOM JAABJICHUM W CYIIWIM B BAaKyyMeé U IOJy4Yald HUCKOMBIH
NPOMEXYTOUHBIH mpoaykT 292 B Buzxe 0eJoro MOpOIIKOOOPa3HOro  BeLIeCTBA C
KOJIMYECTBEHHBIM BBIXOJOM U HCHOJb30Banmu Oe3 momnojaHurenbHou ounctku. MS (ESI, EI+):
m/z= 428,15 (MH+).

ITonyuenue 2-metui-3-[[7-(1,2,4-okcannazon-3-wmi)-4-x uHom Jokcu |-N-(4-

nupuanaMerit)oensamuna (293)
.

Qlk%/

N o}

© N ~

| ﬁ)*”\@
N N

IIpu nepememmBaHuu K  pacTBopy  coemamHeHuss 292 (0,12  wmmomsa) B
tpusTHioprodopmuare (1 M) gobasisiiu TpUGTOPYKCYCHYIO KUCIOTY (2 Karin) B atMochepe
azota. Peakimonnyro cMmech HarpeBanu npu 60°C B Teuenue 2 4 u npu 80°C B TeueHue 2 4.
3areM peakMOHHYIO CMeCh pazdapisiin ¢ moMombio DCM u opraHu4ecKuil CJIoi MpOMBIBAJIH
HACBIIIEHHBIM DPACTBOPOM XJIOPUAA aMMOHMs. BOIHBINM CIOW OOUH pPa3 3KCTParupoBaiud C
nomotipio DCM. OObeanHeHHbIE OpraHu4eckue ciion cymmiu Hax Na,SOy4, GuibTpoBaid u
KOHLIEHTPUPOBAJIN MpU TOHWKEHHOM JasieHuu. HeouMieHHOe BEIIECTBO OYHMINAIU C

MOMOIIBIO KOJIOHOYHOM (am-xpomarorpaduu Ha Biotage (DCM/MeOH: or 0 mo 10%) wu
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xpomarorpadpuu ¢ oOpamenHoi ¢azoii (H,O/MeOH: or 0 no 100%) u momy4amu uckomoe
coenuHenne 293 B BUe 6e10r0 MopoIKoobpasHoro BemecTsa ¢ 18% sexozom (9 mr). 'H NMR
(400 MHz, DMSO-d) 6 (uact./mnn): 9,85 (bs, 1H), 9,08 (t, J=6,02 Hz, 1H), 8,81 (d, J=5,15 Hz,
1H), 8,69 (bs, 1H), 8,59 (d, J=8,83 Hz, 1H), 8,54 (d, J=4,34 Hz, 2H), 8,30 (d, J=8,56 Hz, 1H),
7,48-7,45 (m, 2H), 7,42-7,36 (m, 3H), 6,56 (d, J=5,08 Hz, 1H), 4,50 (d, J=5,59 Hz, 2H), 2,18 (s,
3H); MS (ESI, EI+): m/z= 438,05 (MH+).

[Monyuenne  2-metumn-3-[[7-(5-merun-1,2,4-okcanmnaszon-3-mi)-4-x uHomw Jokcu |-N-(4-
nupuanaMeTit)oensamuna (294)
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IIpn nepememuBannu K pactBopy coenuHenus 292 (0,16 mmonss) B8 DMF (2 mi)
nobasmsun kucnoty Menpapyma (0,24 mmonst) B arMmocdepe azora. PeakIMOHHYIO CMeCh
Harpesanu npu 100°C B Teuenue 1 4. PeakiiMoHHY0 cMeCh KOHLIEHTPUPOBAIN NIPU MOHMKEHHOM
TaBJIEHNH U HEOUHIIIEHHOE BEIECTBO OYHUINAJIH C TIOMOLIBIO KOJIOHOUHOMH (uI-xpomarorpadun
Ha Biotage (DCM/MeOH: ot 0 no 10%) u ¢ nmomompsto npenaparuHoit HPLC-MS (konoHka:
Shim-pack GIS C18, 5 mkm, 100%30 MM) B JIUHEHHOM rpagueHTHOM pexkume oT 5% mo 60%
CH3CN+0,1% HCOOH B H,0+0,1% HCOOH u noayuyanu uckomoe coenunenue 294 B Bune
Gestoro mopomkoobpasHoro Bemectsa ¢ 18% soixogom (13 mr). 'H NMR (400 MHz, DMSO-
de) 0 (uact./mmun): 9,07 (t, J=5,96 Hz, 1H), 8,80 (d, J=5,18 Hz, 1H), 8,64 (d, J=1,28 Hz,1H),
8,58-8,53 (m, 3H), 8,26 (dd, J=8,64 u 1,56 Hz, 1H), 7,48-7,45 (m, 2H), 7,42-7,35 (m, 3H), 6,56
(d, J=5.15 Hz, 1H), 4,50 (d, J=6,00 Hz, 2H), 2,75 (s, 3H), 2,18 (s, 3H); MS (ESI, El+): m/z=
452,10 (MH+).

IIpumep 22: MeToanka nony4eHus: aHajaora 7-rerepoapuixuHoanHa 297

Crenyromme METOAMKUA WUIOCTPUPYIOT TMONy4YeHue anamora 297, cxema CHHTe3a

NpUBENIEHA HIDKE.
o CH,CN N-

=N 70
DHOBLEDCHE! ¢ | DMF N
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ITonyuenne 4-x10pXUHONUH-7-KkapOoruapazuma (295)
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Cl

Naw

ITpu nepeMeInBaHuU K pacTBOPY 4-XJIOPXHHOJMH-7-KapOoHOBOH KucioTs! (0,19 MMous)
B aueronutpuie (2 mu) nodasisuiu EDC.HCI (0,23 mmosst) 1 HOBt (0,23 mmosst) B atmochepe
azoTa. PeaklIMOHHYIO CMeCh MepeMelnBaii MPU KOMHATHON Temneparype B TeueHue 1 1 30
muH. [Tocne oxnaxnenust o 0°C mo karuam pobasnsum ruapasud (1M B THF, 0,39 mmonns).
PeakunoHHOI cMecH naBaju HarpeBaThCsl OO KOMHATHOH TeMIepaTypbl U MEpeMEeIlHBaId B
TE€YCHHE HOYH. ALETOHUTPIII YAAJSUIN NP MMOHIKEHHOM JaBJIEHUH U HEOYHINEHHOE BELIECTBO
NEPEHOCHIIA B BOAY M TOJYYaIH TBEPAOE BEIIECTBO, KOTOPOE (PHIBTPOBAIH, IPOMBIBAJIN BOOM
u cymmmi Hag PrOs B BakyyMHBIX 3KCHKATOpaX W MOJYYaJId HCKOMBIA TMPOMEKYTOYHBIH
nponykT 295 B Buzme Oenoro mopomkooOpa3sHoro BemecTsa ¢ 86% BBIXOAOM U HUCHOJIB30BAIH
0€e3 IOMONHUTENTPHONH OYHCTKH.

[Mony4enne 2-(4-xnop-7-xunonwin)-1,3,4-okcanuazon (296)
Ny
¢ |
0
cl

Naw

IIpn mnepememMBaHUU pPACTBOP NPOMeXxyTOouHOro mnpoaykra 295 (0,16 mmoms) B
tpusTHIOpTodopMuate (1,5 mur) Harpesamu npu 100°C B Teuenne 1 u 30 muH. Peakunonnyro
CMeCh KOHLICHTPUPOBAJIH NPU MOHMKEHHOM JAABJIEHUU U MOJIYy4aJd UCKOMBIA MPOMEKYTOUHBIN
npoaykT 296 B BuIe 0eNoro mopoIIKOOOpasHOro BEIeCTBA ¢ KOJWYECTBEHHBIM BBIXOIOM U
ucnoJib3oBaju 6e3 nononuutenbHol ounctku. MS (ESI, EI+): m/z= 232,05 (MH+).

ITonyyenue 2-metun-3-[[7-(1,3,4-okcanmnazon-2-mn)-4-x uHoMI Jokcu |-N-(4-
nupuanaMerit)oersamuna (297)

27
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° N =
/k%/ \IiIJ/\LH/\O
Nao > N

IIpn nepememuBanuM K pactBopy coenuHeHus 296 (0,09 mmomst) 8 DMF (2 mn)
nobasysimn npoMexxyTouHblil ponykt 8le (0,09 mmonst) u kapOonar nesus (0,13 mMmons) B
atMoc(epe aszora. Peakumonnyro cmech HarpeBamu npu 80°C B Tewenme 1 u 30 mumH.
PeakunoHHy10 cMeCh KOHLIEHTPHUPOBAU MPHU MOHIPKEHHOM JIaBJICHUN M HEOUHIEHHOE BEIECTBO

OUHUIIAJI C TMOMOLIBI KOJIOHOUHOH (hmam-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 no
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10%) u xpomarorpaduu ¢ oOpamennoit ¢azoii (HO/MeOH: or 0 no 100%) u momyuanu
uckomoe coennHeHue 297 B Buae Oernoro nopoumkoodpasHoro BemecTsa ¢ 8% BexogoM (3 mr).
'H NMR (400 MHz, DMSO-dg) § (uacr./mng): 9,48 (s, 1H), 9,08 (t, J=5,83 Hz, 1H), 8,82 (d,
J=5,12 Hz, 1H), 8,64-8,61 (m, 2H), 8,54-8,53 (m, 2H), 8,31 (dd, J=8,78 u 1,63 Hz, 1H), 7,49-
7,46 (m, 2H), 7,43-7,36 (m, 3H), 6,58 (d, J=5,12 Hz, 1H), 4,50 (d, J=6,02 Hz, 2H), 2,18 (s, 3H);
MS (ESL EI+): m/z= 438,10 (MH+).

ITpumep 23: Meroanka nonydeHus aHanora 7-rerepoapuixunonusa 301

Crenyromme METOAMKU WLIOCTPUPYIOT TmonydeHue anaimora 301, cxema cuHTe3a

NpUBENIEHA HIDKE.

H.O
Q DCM o 2 NN
DMF NH,NHAc CH,CN —& |
HO oy, cl Na,CO, POC] 0o
| ¢l RT | Cl 80°C . M,NH cl3c
298

MeToauka |

DME

Cs,CO,

100°C

. /\O

HO

ITonyueHnne 4-xJI0pXUHONUH-7-KkapOoHmIxiopuaa (298)
ci

Cl

Na

[Tpu nepeMeImnBaHUM K PacTBOPY 4-XJIOPXUHOJIHMH-7-KapOOHOBOH KHCIOTHI (0,24 MMOJIS)
B DCM (2,5 mn) nobasmsun okcammrxyopun (0,48 mmonst) u DMF (2 kammu) B atmocdepe
a30Ta. PeakIMOHHYI CMeCh MepeMeIlnBajIM IMPH KOMHATHOH TeMmepaTrype B TedeHue 1 d.
PeakunoHHYI0 CMeCh KOHIEHTPUPOBAIMA TPHU MOHWKEHHOM JaBJICHUU W TOJyYaId HCKOMBIN
NPOMEXKYTOYHBIH mponykr 298 B Buzme 0Oenoro mOpoOmKOOOpasHOro  BelecTBa C
KOJINYE€CTBEHHBIM BBIXO/IOM U HCIIOJIB30BAIH 0O€3 JOTIOIHUTEIbHON OYHCTKH.

[Tonyuenne N'-aueTnn-4-xnopXuHOINH-7-kapboruapasug (299)
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Naw

ITpu nepemermmBanuy K pactBopy aueruiaruapasuHa (0,24 mmonst) u kapOoHaTa HATPHs
(0,24) B Bome (2 mu1) nmoGamisiu mpomMexyTodHbIH mpoaykT 298 (0,24 mmonst) mpu 0°C B
arMocdepe a3ora. 3aTeM PEaKLHOHHYIO CMECh MEePEMELTUBAIN PH KOMHATHOW TeMIlEpaType B
TedeHue 1 4. PEakIMOHHYIO0 CMeCh KOHLIEHTPUPOBAJIN MPU MOHWKEHHOM JABJICHHH U OUHUILNAIH C
MOMOIIBID KOJIOHOYHOM (ami-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 mo 15%) wu
NOJIy4aJIi MCKOMBIA TMPOMEKYTOYHBIH MNPOAYKT 299 B BHae 0enoro mnopomkooOpasHOro
BemiecTna ¢ 89% BexongoM. MS (ESI, EI+): m/z= 264,05 (MH+).

IMony4enue 2-(4-xn0p-7-xunHonmi)-S-metui-1,3,4-okcanuazon (300)
Neepy

— \
cl

Naw

IIpu mepeMernnBaHUM K PAacTBOPY HPOMEXYTOUHOro mnpoaykra 299 (0,15 mmons) B
aneronurpuie (4 mn) nodasmsiu POCl3 (0,30 mmons) B atMocdepe azora. PeakinoHHyI0 cMech
Harpesaiu npu 80°C B TedeHue 1 4. PeakIIMOHHYIO0 cMeCh KOHLIEHTPUPOBAJIH IPU MOHUKEHHOM
JaBIEHUH W OYHINAJM C TOMOINBK KOJOHOUYHOW (udin-xpomatorpaduu Ha Biotage
(DCM/MeOH: ot 0 no 10%) u mosnydanu MCKOMBIA MPOMEXKYTO4YHbIH mponykt 300 B Buae
Oenoro nopoirkoodpasHoro Bemiecta ¢ 60% Bbixogom. MS (ESI, EI+): m/z= 246,05 (MH+).

IMonyyenne  2-mermn-3-[[7-(5-metun-1,3,4-okcaanazon-2-mi)-4-xuHoui |okcu | -N-(4-

nupuanamernit)oersamuna (301)
N-..__N
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Coenunenne 301 cuHTe3npoBasn U3 npoMexkyroyHoro mnpoxykra 300 (0,09 mmons) u
npomesxkyrouHoro nponykra 8le (0,09 mmonst) B Buzne 6e10ro mopoukoodpasHOro BEIecTBa ¢
33% sbixogom (13 mr) mo obmeii meromuke I 'H NMR (400 MHz, DMSO-ds) & (uact./mu):
9,08 (t, J=6,00 Hz, 1H), 8,82 (d, J=5,19 Hz, 1H), 8,61-8,53 (m, 4H), 8,26 (dd, J=8,70 u 1,69 Hz,
1H), 7,49-7,45 (m, 2H), 7,42-7,36 (m, 3H), 6,57 (d, J=5,11 Hz, 1H), 4,50 (d, J=6,05 Hz, 2H),
2,67 (s, 3H), 2,18 (s, 3H); MS (ESI, El+): m/z= 452,15 (MH+).
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IIpumep 24: MeTtoauka noay4yeHus aHaJioros 7-rerepoapuiaxusonusa 303-316

Crenyromue METOAUKH WUIFOCTPUPYIOT MoJiyueHue aHajaoroB 303-316, cxema cuHTes3a
npuBeneHa Huxke. CHHTE3 HAUMHAETCS C MOJY4YEHHs INPOU3BOAHOTO 7-OOPOHOBOHM KHCIOTHI
XUHOJIMHIIUHAKOJIMHOBOrO 3¢upa 302, 3areM peakuuu mnepekpectHoro coueranus Cyn3yku-
Mustypa naBanu ananoru 303-316 no obweit meronnke K2, onucannoii B mpumepe 9. [Ipumepsr

KOHEYHBIX COCIMHEHHH NPHUBEEeHbI B Ta0muIe 1.

Awokcan

Br. Bue(NUHaKe PATO)AMBAp [uokcan Ar

Q PdCl dppEDCM Ar-Br o
o N KOAC PACIdppEDEM ") N
N | H |N|ooc \ CC0mIM N | H - [N
x —_— .
MeTonMKa K2
2 303-316

Crnenyromiee coenunenue 303 sBisieTCs IPUMEPOM, WILTIOCTPUPYIOIIUM 3T METOAUKHU.
[Tonyyenue 2-metun-N-(4-tiupununmerun)-3-[[7-(4,4,5,5-rerpamerni-1,3,2-
nuokcadoposan-2-ui)-4-xuHonwi|okcH |0enzamuna (302)
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IIpu nmepeMelnnBaHUM K PacTBOPY IpomekyTouHoro mnpoaykra 132 (0,10 mmons) B
auokcane (1 mun) nobassutu 6uc(murakosaTo)audop (0,15 mmons), auerat kanus (0,30 Mmos)
u 1,1"-6uc(audpenundocduno)deppornet|auxnopnamianuii(I[) DCM (0,10 skB.) B armocdepe
azota. Peakunonnyro cmech HarpeBanu npu 100°C B Teuenue 1 4. 3aTeM peakLHOHHYIO CMeECh
pazbasisii ¢ oMotk DCM 1 OpraHuYecKHil CJIOW MpOMbBIBAIH PaccoysioM. BomHbli cloit
TPYOKABI SKCTparupoBaiu ¢ nomombio DCM u oObenHEeHHbIE OPTaHUYECKHEe CJIOW CYLIHIIN HaJ
Na,SOs, puasTpoBaM ¥ KOHIEHTPUPOBAJIH MPH MOHMKEHHOM JABJIEHUU U MOJYYald UCKOMBIM
NPOMEKYTOYHBIH TponykT 302 B BUIE KOPUYHEBOTO CMOJIOOOPA3HOTO BELIECTBA C
KOJINYECTBEHHBIM BBIXO/IOM U HCIIOJIb30BAIH 0€3 JOTIOIHUTEIbHONH OYHCTKH.

ITonyuenue 2-metun-3-[[7-(3-meTumumunason-4-mn)-4-xunonui |okcu |-N-(4-

nupuanamernit)oensamuna (303)

¢ |
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Coenunenne 303 cuHTE3UpOBAIU U3 MPOMEKyTOouHOro npoaykra 302 (0,10 mmomst) u 5-

opom-1-merun-1H-ummnnazona (0,10 MMosisi) B BUAE 3€JIEHOTO MOPOIIKOOOPA3HOTO BEIIECTBA C
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42% BbixonoM (19 mr) o o6ueii Metonuke K2. '"H NMR (400 MHz, DMSO-ds) & (sact./mu):
9,07 (t, J=6,31 Hz, 1H), 8,73 (d, J=4,98 Hz, 1H), 8,54 (d, J=5,76 Hz, 2H), 8,43 (d, J=8,67 Hz,
1H), 8,15 (bs, 1H), 7,87-7,83 (m, 2H), 7,47-7,33 (m, 6H), 6,47 (d, J=5,20 Hz, 1H), 4,50 (d,
J=6,02 Hz, 2H), 3,85 (s, 3H), 2,18 (s, 3H); MS (ESIL, El+): m/z= 450,15 (MH+).

ITpumep 25: Meronrka nojy4eHus: aHaJIOroB 7-rerepoapuixuHonnsa 318-334

Crnenyromiie METOOUKH WIIFOCTPUPYIOT MosyueHue aHajoros 318-334, cxema cuHTe3a
npuBeneHa Huwke. [IpoBoAMIM peakiUIO MEPEKPEeCTHOrO COYEeTAaHUs MeNU C MOAXOIALIMMU
NPOM3BOIHBIMU 7-OpOMXMHOJIMHA ¥ (3aMELICHHBIM) MHPPOJIOM W MHPA30JOM M TOJIyHaIH
HUCKOMBbIE aHAJOTM 7-mUppoNia WM Mupasona. B ciydae, ecnn peakuuu MPOBOAWIN CO
CIOKHOX(UPHBIMU TIPOU3BOAHBIMHU, TPeOOBAJIOCh OMBUIEHHE TIO oOmeill Mmeroguke B wu
NEeNTUAHOE codeTaHue mo odmeli meroanke C, onmucaHHOW B mpuMepe 1 1 monyyanu KOHEYHbIE

coenuHeHusi. [IpuMepbl KOHEUHBIX COEAUHEHHI MPUBENeHbI B Tabmuie 1.

CH,CN
SaMeLLlEHHbIﬁ NMAPPRCT WK NWpa 3an Rz
Cul X
DMEDA
Br
9 G500, BN o]
o] B0°Cum MW 150°C o
— —_— =
| Y MeToguka AA [ Y
Nz Nz
Y = OEt, NHR? X=N,C
Y = OEt, NHR'
2
R R DCM 3
X X EDC.HCI X
YN 1} DMA an

BOH A
NaOH (ZH) O
) _R'
MeTouMKa B METDﬂMKa C | N
Nz
X=N,C X=N,C

Mertonuka AA: Tlogxopsiiee npousBogHoe 7-Opomxunonuna (1 5kB.), iogun menu (2,2
9KB.) M KapOOHAT 1e3us (4 5KB.) MOMEINANN B BBICYILICHHYIO B CYLIHJIBHOM IIKady mpoOHpKy ¢
BUHTOBOHM KpBIIIKOH. 3areM NpoOMPKY OTKAYMBAJIM M TIOBTOPHO 3aIOJHSUIA a30TOM (3TY
MOCJIEIOBATEIBHOCTh MOBTOPsTH Tprkabl). Jlobasmsuiu aneronutpui (10 mi/mmons), DMEDA
(3,5 5kB.) 1 moxxomAMUi (3aMEIeHHbIH) TUPPON 1K upason (2,1 5kB.). PeakoHHYIO CMeCh
HarpeBanu mpu 80°C B TeYeHHWE HOYM WM HArPEeBAJIM NPU HATPEBAHUH MHUKPOBOJHOBBIM
nznydenrem npu 150°C B teyenue 1 4 30 MuH. 3aTeM peakLIMOHHYIO CMECh KOHLIEHTPHUPOBAIU
NPU TIOHIKEHHOM JIaBJICHWH U OYMIIAIN C TIOMOIIBIO KOJIOHOYHOW (udIu-xpomarorpaduu Ha
Biotage (DCM/MeOH: ot 0 no 10%) u xpomarorpaduu ¢ odpamenHoi dazoit (H2O/MeOH: ot
0 no 100%) B cay4ae mpOM3BOIHOTO aMH/IA U MTOJyYalld HCKOMOE COEeIMHEHHE.

Crnenyrouiee coenuHenue 318 sBnsercs npuMepoM, HWLTIOCTPUPYIOIIUM METOAUKY AA:

ITonyyenue 2-metui-3-[(7-nupazon- 1 -un-4-xunonun )okcu |-N-(4-

nupuanamermin)oenzamun (318)
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Coenunenue 318 cunTesupoBanu U3 npomexyrodHoro npoaykra 132 (0,22 mmons) u
1H-nmupaszona (0,47 mmouisi), B Bune Oenoro nopourkoodpasHoro Bemectsa ¢ 47% Bbixonom (45
wmr) 1o oGueit meromuke AA. 'H NMR (400 MHz, DMSO-dg) & (sact./mun): 9,07 (t, J=6,09 Hz,
1H), 8,82 (d, J=2,57 Hz, 1H), 8,73 (d, J=5,16 Hz, 1H), 8,55-8,47 (m, 4H), 8,30 (dd, J=9,10 u
2,29 Hz, 1H), 7,88 (d, J=1,63 Hz, 1H), 7,47-7,35 (m, 5H), 6,66-6,65 (m, 1H), 6,44 (d, J=5,15
Hz, 1H), 4,50 (d, J=5,98 Hz, 2H), 2,18 (s, 3H); MS (ESI, El+): m/z= 436,10 (MH+).

IIpumep 26: MeToauka nonyyeHus aHaJIOroB 7-Tpra3onxuHoiIuHa 336-338

Crenyromue METOAUKH WUTFOCTPUPYIOT MOJydeHHe aHajoroB 336-338, cxema CHHTE3a
npuBeneHa Hiwke. CHHTE3 HAUMHAETCS C MOJYYSHHS NMPOM3BOIHBIX 7-a3UIXHUHOJINHA (METOIUKA
AB). Karanuzupyemoe Menbio [UKJIONPUCOEANHEHNE a3UA-aJKUH JAaeT UCKOMBIE TIPOU3BOIHBIE
Tpuasona (meroguka AC). B crnydae, ecnu peakuud NPOBOAWIA CO CIIOKHO3(UPHBIMU
NPOM3BOIHBIMY, TPeOOBAINCh OMBUICHHE 1O 00Iel Meroanke B m menTuaHOE codeTaHue 1o
obmeii meronuke C, onmcaHHOW B mpumepe | U mojydann KOHEUHblE coequHeHus. IIpumepsr

KOHEYHBIX COCTMHEHUI NpUBeneHb! B Tabmue 1.

DMF

BO}UH O npnmnncaaﬁ kmonm'a
CuI Pf
Br Cu[ DBU A _N
Q DMEDA ackopBar HaTpua 3
0. MW, 150°C mw 60°C
Y ———
N | METOJ:UAKa AB MeTonMKa AC
Y = OEt, NHR? Y = OEt, NHR? Y = OEt, NHR?
N~ =N Nezy EDC HCI N=pn
,‘q N DMA 4

EtOH N N
NaOHZ H.) RINH,
50 C OH -
METOLWIKa B MeTonMKa C
X=N,C X=N,C

Mertonnka AB: ITonxonsmee nmpousBoaHoe 7-OpomxuHoinHa (1 3kB.), asun Hatpus (2,5
5kB.) ¥ Homua menu (0,3 5KB.) MOMEIIATN B BBICYIICHHYIO B CYLIMJIBHOM IIKady MpoOUpPKY ¢
BUHTOBOHM KpBIIIKOH. 3areM mNpoOMPKY OTKAYMBAIM M TIOBTOPHO 3aIONHSUIA A30TOM (3TY
MOCJIEIOBATEIBHOCTh TOBTOps  Tprokabl). Jlobaenmsmm EtOH/H,O (7/3, 4 ma/mmons) wu
DMEDA (0,6 5kB.). PeakinoHHYI0 CMeCh HarpeBajli MUKPOBOJHOBBIM m3nydeHneM rnpu 100°C
B TeueHue 15 MuH. 3aTeM peakMOHHYI0 CMECh KOHLIEHTPUPOBAIH NPU MOHWKEHHOM JaBJIEHUH
Y OUHIIAN C TIOMOIIBI0 KOJIOHOUHOU umin-xpomartorpadun Ha Biotage (DCM/MeOH: ot 0 no
10%) u1 moJy4aan HCKOMOE COeTUHEHHE.

Crnenyrouiee coenuHeHue 335 ABIAETCS IPUMEPOM, WLTIOCTPUPYIOIIUM MeTOAUKY AB:

ITonyuenne  3-[(7-a3uno-4-xuHommi)okcu]-N-[(4-nupuann)meTin |-2-MeTunoeH3aMuaa
(335)
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Coenunenue 335 cuHTe3MpOBAIM U3 MpPOMeEKyTouHOoro mpoaykra 132 (0,07 mmons) B
BUIE KenToro macia ¢ 77% eixogom mo odmeit meroguke AB. MS (ESI, EI+): m/z= 447,15
(MH+).

Meronuka AC: Ilpu nepememinBaHUM K PacTBOPY NOAXOJSLIEr0 MPOU3BOIHOTO 7-
asunoxuHosuHa (1 3kB.) B DMF (10 ma/mmons) nobasmsiiu iiogun menu (0,2 3kB.), ackopdar
Hatpusi (0,4 5kB.), mpormonioByro kuciory (2 skB.) 1 DBU (0,5-1 3kB.) B atmocdepe a3zora.
PeakunoHHYI0 CMeCh MepeMeIlnBaJId IMPH KOMHATHOW TEMIIepaType B TEYEHHE HOYU MU
Harpesanu npu 60°C B TeueHue 1 4. 3aTeM peaKLMOHHYKO CMeCh KOHLEHTPUPOBAIU IPU
NOHMKEHHOM [aBJICHUH, JBAKIbl BBIMAPHUBAIA C TOJIYOJOM W OUHINAIH C IOMOLIBO
KOJIOHOUHOH (pumdiu-xpomaTorpadun Ha Biotage (DCM/MeOH: ot 0 no 10%) u xpomarorpadpuu
¢ obpamennoit ¢azoii (H,O/MeOH: ot 0 no 100%) B ciydae MPOW3BOIHOTO aMUAa U MOJyYaIH
HCKOMO€ COETMHEHHE.

Crenyromee coequnenue 336 sBIsSETCA MPUMEPOM, MILTIOCTPUPYIOIUM MeToauky AC:

[Monyuenue 2-metun-N-(4-niupununmetin)-3-[ [ 7-(tpuazon-1-wmn)-4-

xuHOIMI |okcH |Oer3amuna (336)

N:_-_-N
G
o]

| H |

Na > N

Coenunenue 336 CHMHTE3MpOBAIM M3 MPOMEXYTOYHOro mpoaykra 335 (0,05 mmods) u
nponuonoBor kuciaothl (0,10 MMonsi) B Bume Oenoro mopomkooOpasHoro BemectBa ¢ 63%
BbIx0noM (13 Mr) mo obmeii meroanke AC. "H NMR (400 MHz, DMSO-dg) & (uacr./mun): 9,16
(d, J=1,19 Hz, 1H), 9,07 (t, J=5,89 Hz, 1H), 8,80 (d, J=5,12 Hz, 1H), 8,63 (bs, 1H), 8,61-8,60
(m, 1H), 8,54-8,53 (m, 2H), 8,35 (dd, J=8,99 u 2,26 Hz, 1H), 8,09 (d, J=1,15 Hz, 1H), 7,49-7,36
(m, 5H), 6,52 (d, J=5,30 Hz, 1H), 4,50 (d, J=5.94 Hz, 2H), 2,18 (s, 3H); MS (ESI, El+): m/z=
437,10 (MH+).

ITpumep 27: MeTtoauka noay4yeHus aHaJIoroB 7-Tpua3oaxuHonusa 339-340

Crenyromue METOAUKH WUIFOCTPUPYIOT MoJiydueHue aHajoroB 339-340, cxema cuHTE3a

npuBeneHa Hioke. [IpruMepsl KOHEYHBIX COSAMHEHU NpUBeneHb! B Tadnume 1.
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Nz
Tawven r‘q
3aMeLUEHHEIR AKiH R 0
110°C
| o N = i
Me'ro vka AD H

339-340

Meroauka AD: Ilpu nepemeinnBaHuu K pacTBOPY HMPOM3BOIHOrO 7-azupoxuHonuHa (1
5KkB.) B Toayosie (20 MOb/MMOJIb) HOOABISIM MOAXOAALINIA ankuH (20 5KB.) B BBICYIIEHHOH C
CyUIHJIbHOM 1mKady mpoOupke ¢ BUHTOBOW KPBILIKOW B aTMochepe a3ora. PeakimOHHYI0 CMeCh
Harpesanu npu 100°C B TeueHue 24 4, 3aTeM KOHLEHTPUPOBAIIN MPU MOHIKEHHOM JaBJIEHUU U
OYHIIANIA C MOMOIIBI KOJJOHOYHOH (hyam-xpomarorpaduu Ha Biotage (DCM/MeOH: ot 0 no
10%) u xpomarorpadun ¢ obpamennoii ¢azoii (HoO/MeOH: or 0 no 100%) u momy4anu
UCKOMOe coeauHeHne. B cnywae coenuHeHus 340, HWCOOJAb30Baiu  3aLIULIEHHbIN
TPUMETWICHIIMIIBHON TPYNIION aJKHH, TAKUM 00pa3oM, TpeOoBajach NOMOJHUTEIbHAS CTAIUs
CHHTE3a JUIA YAAJICHHS 3alUTHONH TPUMETHIICHIIMIBHON rpyniibl ¢ momomeio TBAF (1,1 3kB.) B
THF.

Crnenyrouiee coennHenue 339 sBnsercss IpUMEpPOM, WLTIOCTPUPYIOIIUM MeToAuKy AD:

ITonyuyenue 3-[[7-(4,5-mumeTuntpuaszo- 1 -mi)-4-XuHOIII |OKCH | -2-MeTHt-N-(4-
nupuanamernit)oensamuna (339)
N:_-_:N
1
NG
D
0
N ~
| H |
Na . AN

Coenunenne 339 cuHTE3UpPOBAIN U3 MPOMEXKYyTOUHOro nponykra 335 (0,08 mmorst) u 2-
OytuHa (1,66 MMoIisi) B Buae 0eloro mopoikoodpasHoro Bemectsa ¢ 18% Beixomom (7 Mmr) 1o
obeit meromnke AD. '"H NMR (400 MHz, DMSO-dg) & (uacr./mug): 9,08 (t, J=6,17 Hz, 1H),
8,82 (d, J=5,21 Hz, 1H), 8,61 (d, J=8,83 Hz, 1H), 8,55-8,53 (m, 2H), 8,24 (d, J=2,09 Hz, 1H),
7,93 (dd, J=8,88 u 2,03 Hz, 1H), 7,49-7,36 (m, SH), 6,56 (d, J=5,28 Hz, 1H), 4,50 (d, J=5,95 Hz,
2H), 2,40 (s, 3H), 2,32 (s, 3H), 2,19 (s, 3H); MS (ESI, EI+): m/z= 465,15 (MH+).

ITpumep 28: MeTtoauka noay4yeHus aHaJIoroB 7-Tpua3onxuHonuHa 341-343

Crenyromue METOOUKH WUIFOCTPUPYIOT MOJydeHne aHajaoroB 341-343, cxema cuHTE3a

npuBeneHa Hioke. [IprMepsl KOHEYHBIX COSAMHEHUN NpUBeneHb! B Tadnume 1.

DM SOQ/H, O

NaN3

amwa:-COOH N=N
Br Cul RN

o DMEDA o}
K,CO
o) N N e © N =
| H Il Metoguka AE | H |
N N Naw N

132 341-343
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Meronuka AE: IlpousBomHoe 7-OpomxuHonuHa (1 5kB.), asum Hatpus (2,5 3kB.),
MOIXOSIIIYIO AIKUHKApOOHOBYIO KUCIOTY (1,5 3kB.), Homun menu (0,3 5kB.) U kKapOOHAT KaJIus
(1,5 5kB.) momemany B BBICYIIEHHYIO B CYIIMJIBHOM IKady mpoOUpPKYy ¢ BUHTOBOH KpPBIIIKOIA.
3areM MNpoOHMPKY OTKAYMBAJIM M MOBTOPHO 3aIOJHSINM a30TOM (3Ty IOCJIEAOBATENbHOCTD
nosTopsi  Tprokasl). Jobasmsimu DMSO/H,O (7/3, 4 mn/mmons) u DMEDA (0,6 3xB.).
PeakunoHHyI0 cMech HarpeBajiu MUKPOBOJHOBBIM u3iydeHueM mnpu 100°C B Teuenue 45 MuH.
3atem 100aBIsLUTN BOAY U MOJYYEHHbIH 0canok (GuibTpoBanyu u cyumian Haa PoOs B BaKyyMHBIX
sKkcukaTopax. TBepaoe BelecTBO OYHINAIN C MTOMOIIBIO KOJIOHOUHOH (am-xpoMaTorpadguu Ha
Biotage (DCM/MeOH: ot 0 no 10%) u xpomarorpaduu ¢ oopamenHoi dazoit (H,O/MeOH: ot
0 no 100%) u mosy4aiu HCKOMOE COSAMHEHUE.

Crnenyrouiee coenunerue 341 sBnseTcs NpUMepOM, WLTIOCTPUPYIOIUM MeToauKy AE:

ITonyuenue 3-[[7-(4->3TunTpuazon- 1-wi)-4-xuHo I |OKCH | -2-MeTrI-N-(4-

nupuanaMerni)oersamuna (341)

N__-_-_.N
Yy )
O
N 2
| H |
N S N

Coenunenue 341 cuHTE3UpOBAIU M3 POMEKyTOUHOrO npoaykra 132 (0,10 mmomst) u 2-
neHTuHOBON kucnotsl (0,15 mmons) B Bume Oenoro nopomkooOpasHoro BemectBa ¢ 61%
BBHIXOZIOM (28 Mr) mo obueii meromuke AE. '"H NMR (400 MHz, DMSO-dg) & (dacr./min): 9,07
(t, J=6,13 Hz, 1H), 8,91 (bs, 1H), 8,80 (d, J=5,14 Hz, 1H), 8,60 (d, J=9,10 Hz, 1H), 8,55-8,53
(m, 3H), 8,32 (dd, J=9,08 u 2,13 Hz, 1H), 7,48 (d, J=4,47 Hz, 2H), 7,41 (q, J=4,90 Hz, 1H),
7,37-7,36 (m, 2H), 6,51 (d, J=5,14 Hz, 1H), 4,51 (d, J=6,04 Hz, 2H), 2,80 (q, J=7,66 Hz, 2H),
2,18 (s, 3H), 1,33 (t, J=7,70 Hz, 3H); MS (ESL El+): m/z= 465,15 (MH+).

Tabnuna 1: ITIpumepsl coOeqUHEHUI, TTpeaiaraéMbIX B HACTOSIIIEM H300peTeHUN
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IIpumep 29: HccnenoBaHusl ¢ UCMONb30BAaHUEM KJIETOK: buonornueckoe uccnenoBaHue
IUIs OTIpeieNieH s MpoJirdepanny KIeTOK B IMHHUSX KJIETOK JISHK03a

CoenuHeHuUs1 UCCIEOBAHbI B PA3HBIX JIMHUSAX KJETOK Jeiiko3a (Molm-13, MV4-11, HL-
60 u M-NFS-60). B kaxnom ciy4ae onpenessuid npojudepanuro KiaeTok. [TpoToKoNbl 3ThX
UCCJIEIOBAHUN ONMCAaHbI HIKE.

MV4.11: DxcnioHeHIMaibHO pactyume kietku MV4.11 (DSMZ, ACC-102) BbiceBanu
1o 2.10* Ha 200 MK moHOI cpensl. 20 Mk Pa3zBeneHus uccienyemMoro CoOeIMHEeHus 100aBIIsIIH
B KXY JIYHKY M IUIAHIIEThl HHKyOWpoBamu B TeueHue 72 1 mpu 37°C, 5% CO..
HeoOpaOoTraHHble KJIETKH M TMOJNOXKUTENbHBIH KOHTponb (0,5% triton X-100, B TeueHue
nocyienHux 15 MUH) BBICTyNaJid B KayeCTBEe CTaHAApPTAa IS MAKCUMAJbHOH W MUHHMAJIbHOU
xKu3HecriocooHoctn. B konne wmHkyOamuu 100 MK HagoCagoOYHOW SKHUAKOCTH YAALUIA U
3amensuin Ha 10 mxa pactBopa WST-1 (Cell Proliferation Reagent WST-1, Roche Applied
Science). Ilocne unkybaumu B Tedenue 3 u mpu 37°C, 5% CO, wusmepsuin ONTHYECKHUE
wiotHocth npu 450 HM m 620 HM 18 (QoHA HA CUUTHIBAIOINEM YCTPOHCTBE IS

mukporuianieroB (Envision 2105, Perkinelmer).
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MOLM-13: OxcnoHeHuuanbHo pactyuue kiaetku MOLM-13 (DSMZ, ACC-554)
BhiceBaH 1o 2.10* Ha 200 MK moTHOI cpenbl. 20 Mk Pazsenenust uccienyemMoro COeIuHEeHust
n00aBJISANM B KXY JYHKY M IUIaHIIeThl HHKyOuposanu B Teuenue 72 4 npu 37°C, 5% COa,.
HeoOpaOoranHble KJIE€TKH M MONOXKUTENbHbIH KOHTponb (0,5% triton X-100, B TeueHue
nociaenHux 15 MuH) BBICTYNajgM B KadeCcTBE CTaHAAPTa JIsI MAaKCUMAaJbHOM M MHUHHUMAaJbHOMN
xu3HecnocoOHoctr. B koHue wukyOammm 100 MK HagoCamOYHOH SKUAKOCTH VAU H
3amenssmu Ha 10 mxa pactBopa WST-1 (Cell Proliferation Reagent WST-1, Roche Applied
Science). Ilocne uukyOaumu B Tedenue 3 u mpu 37°C, 5% CO, usMepsuin ONTHYECKUE
wiotHoctd npu 450 BHM um 620 HM s QoHA HA CYMTBHIBAOLIEM YCTPOWCTBE IS
mukporuianieros (Envision 2105, Perkinelmer).

M-NFS-60: OxcnonennuansHo pacrymue kinetku M-NFS-60 (ATCC, CRL-1838)
BbiceBamu 10 10° Ha 200 MKy MOTHO! cpensl ¢ Oeta-mepkanrostanonoM u M-CSF (62 Hr/mun)
win L34 (500 ar/mu). 20 mxn Pa3BeneHust uccienyeMoro COCIMHEHUS NO0ABISUIH B KOXKIYIO
JYHKY ¥ TUIAHIIEThl MHKyOupoBanmu B TeueHue 72 4 mpu 37°C, 5% CO,. HeobpaboranHbie
KJIETKH W TOJOXKUTEeNbHBIH KOHTposb (0,5% triton X-100, B TeueHue mnocienHux1S wMwuH)
BBICTYNAJIM B Ka4eCTBE CTaHAApTa JJs1 MAKCHUMAaJbHOH M MUHUMAJIBHON JkKM3HECTocoOHOoCTH. B
KoHIle nHKyOanuu 100 MKJT HAAOCATOYHON KUAKOCTH YAAJSUTH U 3aMeHsTH Ha 10 MKJ pacTBOpa
WST-1 (Cell Proliferation Reagent WST-1, Roche Applied Science). Ilocne unkyOanmu B
tedenue 3 4 npu 37°C, 5% CO, usmepsanu ontudeckue MmIOTHOCTH npu 450 HM u 620 HM s
¢oHa Ha cuMTHIBarOLEM yCTPOHCTBE U1t Mukporutanieros (Envision 2105, Perkinelmer).

HL-60: DxcnonennmaneHo pacrymue knerku HL-60 (DSMZ, ACC-3) BeiceBanmu 1o
2.10" ma 200 Mkn momHoi# cpensl RPMI. 20 mkn Passenenust uccienyeMoro COE€IUHEHWUs
n00aBJIANIM B KXY JIYHKY M IUIaHIIeThl HHKyOuposanu B TeueHue 72 4 npu 37°C, 5% COa,.
HeoOpabOoraHHble KJI€TKH M NOJOXKUTENbHBIH KOHTpodb (0,5% triton X-100, B TedeHue
nociaenHux 15 MMH) BBICTYNajiu B KauyecTBE CTaHAApTa sl MAaKCUMAJbHOW M MHUHHUMAaJbHOMN
u3HecrnocoOHocTu. B koHme wuukyOamumum 100 MK HaZOCalOYHOW JKUAKOCTH YAALUIA U
3amensuii Ha 10 mxa pactBopa WST-1 (Cell Proliferation Reagent WST-1, Roche Applied
Science). Ilocne umukybaumu B Tedenue 3 u mpu 37°C, 5% CO, usMepsuin ONTHYECKUE
wiotHoctd npu 450 BM m 620 HM s QoHA HA CUMTBHIBAOLIEM YCTPOWCTBE IS
mukporutanireros (Envision 2105, Perkinelmer).

N3mepsnu IC50 u skcniepuMeHThl MPOBOAWIM 1O MEHblIeH mepe nBaxabl. Hekotoprie
Ouonornyeckue pe3ybTaThl 3TUX UCCIEIOBAHUI MPUBEIEHBI B CIENYIOIEH TadnuLe.

IIpusenens! cnenyromue NB 1C50

Ta6Jmua 2: Pefiy.]'IbTaTbI OMOJIOTUYECKOTO HUcCjaeaoBaHus ¢ UCIIOJIb30BAHHUEM KIIETOK IJIA

orpeneNeHus mpordepany KJIETOK B IMHISX KJIETOK JISHKo3a
| Coenunenns | MV4.11 | MOLM-13 | M-NFS-60 | HL-60 |
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ITpumep 30: HMccnenoBaHus ¢ UCMONBb30BAaHUEM KJIETOK: buonornueckoe uccnenosaHue
IUTS OTIpeNeNeH s poJdepanuy KIETOK B IMHHUSIX HEPAKOBBIX KIJIETOK

Penentop CSF1R skcnpeccupoBanu B junusix kiaerok HEK mo mpuBeneHHbIM Hinke
IIPOTOKOJIaM.

HEK-CSF1R-STATS-Luc: OkcnonenumansHo pactymue kiaetkn HEK293T (ATCC®
CRL-3216™), skTonnuecku skcrpeccupyromue peuentop CSFIR genoseka (Origene) u mATh
kormii snementa orBeta STATS (STATS RE, promega), KOTOpbIi BbI3bIBAET TPAHCKPHUIILIHIO
pernioprepa Jrouudepasbl, BBICEBAIA IO 5.10° Ha 200 MKJI MONHOI cpeast DMEM. Ha

CIenyoImuil neHb 2,25 MKJ pa3BeAeHHs] HCCIEAYEMOro COSAMHEHHs NOOAaBISUITH B KaXAYIO
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JYHKY ¥ cTuMyJinpoBanu ¢ nomoiubto 600 ar/mn M-CSF. [Inanmersr ”HKyOMpOBau B TEYEHHE
24 g npu 37°C, 5% CO2. HectumynupoBaHHbIE KJIETKU BBICTYNAJIU B Ka4eCTBE CTaHAApTa IS
MaKCUMaJbHOW W MHUHHMaJIbHOW WHAyKOUH. B koHue wunHkyOamum 25 wmxin Steady-Glo®
Luciferase Assay System (Promega) noGaBnsnu mocie 5 MHH JIM3UCA, JIOMHHECLIEHIUIO
M3MEPSUIM Ha CUUTBIBAIOIIEM yCTpoiicTe it Mukporutanmeros (Envision 2105, Perkinelmer).

HEK-CSF1R-SRE-Luc: Oxcnionenuunansso pacryuue kietku HEK293T (ATCC® CRL-
3216™)  skrommueckn skcrpeccupyromue perentop CSFIR wenoseka (Origene) m Serum
Response Element (SRE, promega), KOTOpbIii BBI3BIBAET TPAHCKPHUIILUI peropTepa
motwmdepaspl, BHICEBATH 10 5.10° Ha 200 MKJ TOJIHOI cpenst DMEM. Ha cnenyroomuii neHb
2,25 MKJI pa3BeleHHs] HCCIENyeMOro COEIUHEHUs JA00aBIsIA B KAXKAYK JIYHKY W
crumysiupoBasiu ¢ nomousto 600 Hr/min M-CSF. [1nanmersl THKYOHpPOBaIU B T€UeHHUE 24 9 MpH
37°C, 5% CO2. HectumynupoBaHHblE KJETKM BBICTYNAJM B KauecTBe CTaHIapTa i
MaKCUMaJbHOW W MHUHHMAJbHOW WHAyKIuH. B koHue wunHkyOamuu 25 wmin Steady-Glo®
Luciferase Assay System (Promega) noGammsiu mocine S5 MHH JIHM3UCA, JIOMHHECLECHIUIO
U3MEPSUTH Ha CYUTBIBAIOIIEM yCTpoiicTee st Mukporuianmetos (Envision 2105, Perkinelmer).

HEK-CSF1R-WST-1: Oxcnonenuuansho pacryimue kinerkn HEK293T (ATCC® CRL-
3216™), BbICEBAIH MO 5.10% Ha 200 MKJI TONHOIA cpenst DMEM. Ha cnenyromuii aens 20 MK
pa3BeNeHUs] HCCIEAYEMOrO COEAMHEHHUs AO0aBJSIM B KKAYHO JYHKY U IUIAHIIETHI
uHKyOupoBamu B TeueHue 72 u mpu 37°C, 5% CO2. HeobpaGoraHHble KJIETKH U
NOJIOXKUTENbHBIN KOHTpONb (0,5% triton X-100, B TedyeHue mocneaHux1S MUH) BBICTYIAIU B
Ka4yecTBe CTaHAapTa i MAaKCUMaJbHOW M MHUHUMAJIBHOW XHM3HecrmocoOHocTu. B koHIe
uHKyOarmu 100 MK Ha0CaOUHOM JKUAKOCTH YAANIAIN U 3aMeHsu Ha 10 Mk pactBopa WST-
1 (Cell Proliferation Reagent WST-1, Roche Applied Science). [Tocne nunkybanuu B Teuenue 3 4
npu 37°C, 5% CO2 m3mepsun ontuueckue iotHocTH npu 450 HM u 620 HM 1 GoHa Ha
CUUTBIBAIOLIEM YCTpOHCTBe st Mukporutanmeros (Envision 2105, Perkinelmer).

W3mepsnu IC50 u sxcnepuMeHThI MPOBOIWIIN N0 MEHbLIEH Mepe nBakabl. Hekoropeie
Ouonornyeckue pe3ybTaThl STUX UCCIIEAOBAHHI MPUBEICHBI B CISAYIOLIEH Tabmule.

IIpusenens! cnenyromue NB 1C50

Tabnuna 3: Pe3yapTaThl OMONOTHMYECKOTO UCCIEAOBAHMS C HCIIOb30BAHUEM KJIETOK JJISI

onpeaeneHus npoiudepanuu KIeTOK B JIMHHASIX HEPAKOBBIX KJIETOK

CoennHeHus HEK-CSFIR- HEK-CSFIR- HEK-CSFIR- HEK-CSFIR-
STATS STATS WST-1 | SRE SRE WST-1
mrouudepasa nmrouudepasa
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IIpumep 31: CBsi3aHHBIE C MULIEHBIO HccienoBaHusA: buonornyeckoe ucciaenoBaHue st
OTIpeNeNIeHNs] HHTHOUPOBAHMS MPOTEMHKHHA3BI

[TpoBoaunu OHOJOTMYECKOE HCCIENOBAHUE [IJIsI ONpPEAENEHHs HHIHOMPOBAHUSA
MPOTCUHKHNHA3HI. HCCJ’IGI{OBaHI/Iﬂ CBA3bIBAHUA KHWHA3 TMPOBOAUIIM OJidI pPAa3HbIX KHWHA3 C

ucrionp3oanmeM  ruatgopmel  SelectScreen  Biochemical Kinase Profiling  Service®

(ThermoFisher Scientific). Jims Bcex KMHA3 HCIONb30BamM TexHomormo Z’-Lyte ©
OMOXMMHYECKOTr0 HCCIIeNOBaHMs KUHa3bl. MHrnOupoBanue uccnenoBaiu npu S0 HM ABaKIbI
IJI KaXIOrO COENUHEHUsT WU Pe3yJbTaThl NPUBENECHBI B MpOLEHTaxX. HekoTopble AaHHbIE

NPUBEAEHBI B CIEAyIoLIel Tabmure.

Tabnuna 4: Pe3ynbraThl CBSI3aHHOTO ¢ MUIICHBIO OHOJIOTUYECKOTO UCCIIeIOBAHUS

Coenunenus CSF1R FLT3 Kit PDGFRA PDGFRB
3 71 6 7 18 27
7 85 14 20 16 22
10 71 18 11 17 24
16 81 7 15 23 24
17 83 -4 14 15 12
24 97 44 29 24 34
25 95 48 32 27 39
26 102 47 32 35 50
27 93 39 26 23 44
29 93 2 17 21 28
30 72 10 8 8 11
32 96 8 2 2 6
33 78 16 4 10 14
74 83 25 20 7 12
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75 79 16 20 -1 10
84 91 37 34 16 54
85 85 26 31 22 28
88 85 29 30 31 53
89 86 36 21 49 48
90 77 26 9 28 28
92 94 50 13 24 60
93 82 3 2 23 24
94 93 27 32 30 45
98 79 6 5 6 23
99 75 26 0 17 20
101 81 37 27 25 40
103 73 8 7 -5 13
107 85 19 11 22 25
108 88 6 10 11 13
140 83 8 3 11 19
142 61 9 13 11 9

143 77 3 8 14 32
148 75 7 0 4 12
150 81 12 3 8 15
151 79 0 4 9 21
152 77 13 3 10 25

IMpumep 32: D PHekTUBHOCTL COenUHEHHs 32 B MOJEIH BbI3BAHHOH CTPENTO30TOLIMHOM
nruabeTHYeCcKOr HEBPOMATUIECKOM OoH

DKCIEePUMEHT TPOBOIIIIN C HCIOJb30BaHHEM caMmioB Mbimeil C57Bl6J (momy4ens! y
Charles River) B Bo3pacte 8 Henmenb. [t 3TOro MccienoBaHUs UCTOIB30BAU MO O MBIIIEH B
rpyIme.

Juabet BbBBIBAN TyTeM oaHOM [P mHbekuu 200 MKI/MII pacTBOpa CTPENTO30TOLMHA
(100 mx1/10 r). I'mukemuro onpenensian 10, 1 B D+3 u D+7 nocne nabekmn. Bee Mpimm mocne
UHBEKUMN OOJlajany KOHLEHTpauuedl Tmoko3bl B kpoBu <350 mr/mnm B D+7, m 3arem ux
UCTIONB30BAJIH ISl HCCIIEIOBAHNS aHAJIBI€THIECKOH CITOCOOHOCTH COENHEHHH.

Coenunenune 32 BBOIWIN MepopaibHO 1o 6 mr/mi B pactBope Capryol 90 (50 mxn/10 r)
U peradaiuH BBOAWIN MOAKOXKHO 1o 0,5 mr/mi B pocdarnom Oydpepe (100 mxi/10 r) B D+14 1
D+16. Ilocne BBeAeHUs] COEAMHEHHS] B MOMEHTBI BpeMeH! +1 4, +2 4, +4 y u +6 4 ucciaenosanu
3aBHCUMOCTb OT BPEMEHH.

ITopor MexaHM4YECKOrO OTBETA MbIIIEH M3MEpsUId C MOMOINBI0 KaTMOPOBAaHHBIX HUTEH
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Von Frey mo meropmke BBepX/BHU3, CJIENOW IS SKCrepuMeHTartopa. M3mMepeHus: mpoBOAMIN
nepen UHbEKLUEH CTPENTO30TOLUHA U Yepe3 14 nHel nocnie Hee.

CrarucTuueckuii aHalu3 MPOBOIMIM C HUCHOJB30BAHUEM MPOTPAMMHOIO OOeCreueHus
SigmaPlot 12.5. MakcuManbHbII BO3MOXKHBIN 3()(EKT B MPOLIEHTaX PaCCUUTHIBAIN CIEAYIOIIUM
oOpaszom:

9%MPE=[(Test-Prest)/(cut-off-Prest)]*100

rae 3HadeHust cut-off, Test m Prest o3Ha4anM COOTBETCTBEHHO HCXOIHOE 3HAYEHHUE,
3HaYeHHe B MOMEHT BPEMEHH TI0C/Ie BBEACHUS 1 3HAYSHHE 10 BBEICHUSI.

Tabnuna 5: Ananbrerrueckuii 3p ekt coenuueHus 32 Nocje BBEASHUS, BbIPAKEHHBIN B

% OT UCXOOHOTO

Ob6pabotka Ucxonnoe | Jlo BBemenwus | +1 u +2 4 +4 4 +6 4
3HAYEHHE | JIEKApCT-

BEHHOTI'O

cpencraa
PazbaBurenp 100,0+6,0 | 20,843.,6 18,0+2,1 | 18,9+1.,9 13,342,1 13,9+1,2
(Capryol 90)
[Tperabanun 100,0£3,7 | 17,543,1 81,2479 | 86,049,1 |45,0+£53 | 23,5¢2,1
Coenunenue 100,0£5,9 | 26,6%3.,5 59,3+7,2 | 58,2+12,0 | 37,9+5,3 | 22,2+2.3
32

Tabnuna 6: Ananbrernueckuii 3pdext coennneHus 32 nocjae BBEASHHs], BbIPAKCHHBIN B
% MPE

O6pabotka +1 4 +2 4 +4 4 +6 9
PazbaBurenn -6,2+6,1 -4,9£5,6 -12,4+6,4 -11,9+6.,9
(Capryol 90)

[TperaGanun 80,7+10,8 84,6+10,6 33,9+5.8 5,9+4,3
Coenunenue 32 46,948,9 48,2+18,1 15,47 4 4,4+3,6

IMpumep 33: DddexTuBHOCTH coennnenust 108 B Moaenn BbI3BAHHOH CTPENTO30TOLIMHOM
arnadeTHYeCKON HEBPOMATHIECKOH OoH

DKCIEePUMEHT TPOBOIIIIN C HCIOJb30BaHHEM caMmioB Mbimeil C57Bl6J (momydens! y
Charles River) B Bo3pacte 8 Henenb. st 3TOro MccaenoBaHusl UCHOIB30BAN 1O 10 MbImeit B
rpyIme.

Juabet BbBBIBaK MyTeM oaHOM [P mHbekmu 200 MKI/MII pacTBOpa CTPENTO30TOLIMHA
(100 mMxs/10 r). I'mukemuro onpenensu 1o, B D+3 u D+7 nocne nabveknun. Bee Mpimu mocne
WHBEKIIUN O0JIaaii KOHLIEHTpauued TrIroKo3bl B KpoBu <350 mr/mnm B D+7, u 3arem ux
UCTIONIb30BAJIH ISl HCCIIEOBAHNS aHAJIBI€THUECKOH CITOCOOHOCTH COEINHEHHH.

Coenunenne 108 pBomgmmm nepopanbao mo 2, 5 u 10 mr/ma B 0,9% pacteope NaCl (50
MKJ1/10 1) 1 npera®anuH BBOAMIN NOAKOKHO 110 0,5 mr/mu B M (100 Mxs/10 1) B D+14 u D+17.

Ilocne BBeaeHusi coeAMHEHHs] B MOMEHTHI BpeMeHu +1 4, +2 v, +4 4 u +6 4 uccrenoBaiu



3aBUCHUMOCTDb OT BPEMCHU.

ITopor MexaHMYECKOrO OTBETA MbIIIEH M3MEpsUId C MOMOINBI KaTMOPOBAaHHBIX HUTEH

Von Frey mo meroamnke BBepX/BHU3, CJIENOW AN dKcrepuMeHTartopa. M3MepeHus mpoBOAMIN
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nepen UHbEKLUEN CTPEeNTO30TOLMHA U uepe3 14 nHel mocnie Hee.

CTaTHUCTUYECKHI aHaJIU3 MpOBOAUIIN C HUCIIOJIB30BAHUEM MPOTPaAMMHOTO obecrieueHust

SigmaPlot 12.5. MakcuManbHbIN BO3MOXKHBIH 3(p(HEKT B MPOLEHTAaX PACCUUTHIBAIH CIEAYIOIIUM

obpazom:

%MPE=[(Test-Prest)/(cut-off-Prest)]*100

rae 3HaveHusi cut-off, Test u Prest o3Hauanu COOTBETCTBEHHO WCXOIHOE 3HAUYEHHE,

3HAYCHUEC B MOMCHT BPEMCHHU IOCJIC BBEACHUA U 3HAUCHUEC 1O BBEACHMA.

Tabnuna 7. Ananererudeckuii 3gdext coequnennsi 108 mocie BBeqeHUs, BbIPAKEHHBIN

B % OT UCXOIHOTO

Obpaborka | Ucxomuoe | o +1 4 +2 4 +4 4 +6 4
3HAa4YeHUE | BBEIEHUS

JieKapcT-

BEHHOTO

cpeacrTsa
Pazbasuren | 100,0+8,6 | 23,9+3,5 19,8+2.9 22,7£3,1 17,0£2,8 | 24,7£3.,6
b (0.9%
NaCl)
ITperabanuu | 100,0+8,2 | 21,2+3,4 80,6+12,4 85,7£10,7 | 45,6+13,0 | 30,3+4,8
Coenunenn | 100,0+£5,7 | 27,8+3,8 74,6+9,1 66,2£9,0 | 48,9£6,9 | 27,6+3.5
e 108, 2
MI/MIT
Coenunenu | 100,0+4,2 | 22,3£2.9 65,2+7,0 80,1114 |48,3+£7,0 |29,6£3.5
e 108, 5
MT/MIT
Coenunenu | 100,0£6,6 | 20,442.7 103,5+14,9 | 112,9419, | 58,9+11,6 | 41,0+ 8.9
e 108, 10 1
MT/MIT

Tabnuna 8: Ananbrerrueckuii 3pdexT coennueHus 32 Nocje BBEASHUs], BBIPAKCHHBIN B

% MPE
Obpabotka +1u4 +2 4 +4 4 +6 u
PazbaBurenn -5,943,2 -2,5+4.9 -10,0+4.8 -0,9+9.4
(0,9% NaCl)
ITperaGanun 76,6154 79,5+13,7 31,0+£17,0 10,9+£7.5
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Coenunenue 108, | 63,5+12,5 58,7+12,4 29,749,3 1,6+8,6
2 mr/mn
Coenunenne 108, | 53,5+9,2 68,9+14,1 33,249.,6 16,9+6,5
5 mr/mn

Coenunenue 108, | 105,6£19,1 117,4+20,7 42,3+10,8 20,36+8,8

10 mr/mn

CpaBautenbublii ipuMep 34: MeToauka MOJyYEeHHs] aHAJIOTOB Ha OCHOBE XHHA30JIMHA
395-397 (T. e. cpaBHUTENBHBIX coequHenuit 395-397, 1. e. CC395, CC396 u CC397)
Crenyromue METOAVKH WUTIOCTPUPYIOT IMOJy4YE€HUE CPABHUTENBHBIX COCIUHEHHH Ha

OCHOBE XMHA30JIMHA 110 MeTozuKe I, onucanHol B mpuMepe 2. Cxema CHHTe3a PUBEIeHA HIDKE.

R R!
0 [»]
Cl  HO Rz DMF (2] Rz
D\ﬂ/ + \@/U\H/\@ Cs:CO \Qm/ é)(u/\(zﬁ
MM Y Mﬁrgnwkal NN XM

Ilonyuenune 3-(7-MeTOKCUXUHA30MUH-4-1IT)OKCH-2-MeTHII-N-(4-

nupuaunmerni)oensamuna (CC395):

MeO
\Q\( 0
(o)
- N 2
| H I
N%/N o, N

Coenunenne CC395 cuHTE3UpOBAIM M3 MPOMEKYTOUHOro npoaykra 81e (0,20 Mmmoist) u
4-xyop-7-merokcuxuHazonura (0,20 MmoJsi) B BHae O€oro mopouIkooOpa3HOro BELIECTBA C
65% BbixomoM (52 Mr) no obmeii meromuke I. "H NMR (400 MHz, DMSO-dg) & (uact./muH):
9,08 (t, J=5,93 Hz, 1H), 8,63 (bs, 1H), 8,54-8,52 (m, 2H), 8,34-8,32 (m, 1H), 7,42-7,34 (m, 7H),
4,49 (d, J=5,94 Hz, 2H), 3,99 (s, 3H), 2,11 (s, 3H); MS (ESI, EI'): m/z= 401,35 (MH").

ITony4enue N-[(3-¢rop-4-mupuann)metn|-3-(7-METOKCUXMHA30JIUH-4- 1T )OKCH-2-

metunoensamuna (CC396):

MeO
O F
(4]
Q/ N -
| H I
""«"-\.,/N N

Coenunenne CC396 cuHTe3MpoBai U3 npoMexyroqnoro nponykra 81f (0,20 mmons) u
4-xnop-7-merokcuxuHazonuHa (0,20 Mmoisi) B BHe O€I0ro MmopourkooOpa3HOro BELIECTBA C
44% Beixomom (37 mr) mo oOmei meroauke 1. 'H NMR (400 MHz, DMSO-dg) 6 (uact./miH):
9,10 (t, J=5,73 Hz, 1H), 8,63 (bs, 1H), 8,54 (d, J=1,68 Hz, 1H), 8,43-8,42 (m, 1H), 8,34-8,32
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(m, 1H), 7,47-7,36 (m, 6H), 4,55 (d, J=5,92 Hz, 2H), 3,99 (s, 3H), 2,10 (s, 3H); MS (ESI, EI*):
m/z= 419,35 (MH™).
ITonyuenune 3-(7-XnOpXUHA30IUH-4-UIT)OKCH-2-MeTHI-N-(4-THpUANIMETII)OeH3aMua

(CC397):
Cl

Coenunenne CC397 cuHTe3MpOBAIM M3 POMEKyTOUHOro npoaykra 81e (0,30 mmons) u
4,7-nuxnopxunazonura (0,30 mMmonsi) B Buae Oenoro mopomkoodpa3sHoro BemectBa ¢ 57%
BbIXOI0M (69 Mr) o obmeit meroauke 1. 'H NMR (400 MHz, DMSO-dg) & (dact./mnH): 9,10 (t,
J=6,13 Hz, 1H), 8,75 (bs, 1H), 8,55-8,53 (m, 2H), 8,47 (d, J=8,72 Hz, 1H), 8,13 (d, J=1,97 Hz,
1H), 7,86 (dd, J=1,99 u 8,66 Hz, 1H), 7,44-7,41 (m, 3H), 7,37-7,35 (m, 2H), 4,49 (d, J]=6,03 Hz,
2H), 2,13 (s, 3H); MS (ESL, EI'): m/z= 405,25 (MH").

CpaBautenbubiii  mpumep 35: HccnenoBaHuss ¢  HMCHOAB30BAHUEM  KJIETOK IS
conocTaBJieHHs1 coenuHeHui 32, 44, 108 u cpaBHUTEIBHBIX COEAMHEHNUI HA OCHOBE XMHA30JIMHA
CC395-CC397

Hccnenosanus ¢ ucnonb3oBaHueM kjeTok coeauHeHuit CC395-CC397, npuseneHHbIE
Boite, 11 M-NFS-60 u HEK-CSF IR BbinonHeHb! 1O METOMKAM, OMTMCAHHBIM B mpuMepe 29 u
30, U MPOBENEHO COMOCTABJIEHUE C HMX XWUHOJMHOBbIMM aHanoramu 32, 44 u 108. IC50
NPUBEAEHbI HUXKe B Ta0nuLe 9:

Tabnuna 9: Pesynbrarsl OMONOTHYECKUX HCCIENOBAHUIN C HCIIONIB30BAHUEM KIIETOK JIJIst

omnpeneseHus mposrdepaiy KJIeTOK B JIUHUSIX PAKOBBIX M HEPAKOBBIX KJIETOK

Crtpykrypa M-NFS-60 | HEK-CSF1R-
STATS5
IC 50 (1M)
CcC Meo o 636 926
395 2 0 N
Nt N
32 MeO . 34 26
0
2 N =
H I
cC 415 600

MeO
Q F
396 \Q\TO
= N -4
| H I
NVN L
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44 eo\%/ o . 19 7
o)
2 \©’J\N/\©
H I
N\ S N
CC cl o 1260 4147
7 N o
U0
NvN "N N
108 \% 58 29
YcraHoBineHO, YTO XWUHOJIWHOBBIE aHAJIOTH 44 wu 108 CcOOTBETCTBEHHO

XapakTepusyrTcs 19-kpaTHbIM, 22-KpaTHBIM U 22—KpaTHbIM yBenuueHreM IC50 no oTHomeHuo
Kk M-NFS-60, u coorBeTrcTBeHHO 36-KpaTHbIM, 86-KpaTHbIM U 145-kpaTHbIM yBenuueHueM 1C50
no orHoumeHnto k HEK-CSFIR-STATS mno cpaBHEHHIO CO CpaBHUTEIBHBIM IPUMEPOM
CpPaBHUTENBHBIX coeanHeHuN Ha ocHoBe xuHaszonmuHa CC395, CC396 u CC397, mostomy
COEAMHEHUs], TIpeylaraeMble B HACTOALIEM H300pETEeHHH, OOJNANal0T JYYIIUM WHTHOUPYIOLIIM
3¢ pexrom no oTHOEHUIO K UHUSAMH pakoBbix M-NFS-60 u Hepakossix HEK-CSF1R-STATS
KJIETOK.

CpasuaurenbHbli npumep 36: Ananoru 398-401 (t. e. coenuHenne 398 1 CpaBHUTENbHBIE
coenunenus 399-401, . e. CC399, CC400 u CC401)

Ananorun 398-401 nosyueHel AN WUIOCTPALMM HE3KBUBAJEHTHOCTH CBS3BIBAIOIIEH
rpynnsl CONH. PesynbraTsl OHONTOrHYECKHX HCCIIENOBAHUIT TPUBEAEHBI HIKE B TaOJIHUIIE.

Tabnuua 10: Pe3ynpTaThl OMONOTHYECKUX UCCIETOBAHUN C UCTIOIB30BAHUEM KJIETOK IS

onpexaeneHus nponudepaiu KIeTOK B JIMHUAX PAKOBbIX U HEPAKOBBIX KJIETOK

CtpykTypa M-NFES-60 | HEK-CSF1R-
STATS
IC 50 (1M)
398 OMe 198 58
MeQ
Q
o
= N = |
Na L
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CC399 oMo 5213 3539
MeO
H
O N.
- ~ |
YRORAY

OMa
MeO, S
© H\/(;|
=
9RO

CC401 7512 3846

OMe
MeC
H
O N
= = |
N\ | 0 L

YcranoBneHo, uto kapbokcamun 398 COOTBETCTBEHHO XapaKTEPHU3YIOTCS 26-KpaTHBIM,

CC400 4215 2266

21-xpatHpiM U 38-kpaTHbIM yMmeHblneHueM IC50 mno otHomenmro k M-NFS-60, u
COOTBETCTBEHHO 61-kpaTHbIM, 39-KkpaTHbIM U 67-KpaTHbIM yMeHblleHueM IC50 mo oTHOmEHUIO
k HEK-CSF1R-STATS no cpaBHeHuto co cpaBHUTENbHbIMU coenuHeHusMu CC399, CC400 u
CC401, nosTomy coenMHEHUs, MpenjaraeMble B HACTOALIEM U300peTeHnH, OONafaloT JyqLINM
UHTHOUPYOMUM 3(p(EeKTOM MO0 OTHOUIEHHIO K JIMHUSIMHU pakoBbix M-NFS-60 u HepakoBbIx
HEK-CSF1R-STATS knerok.
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POPMVYJIA U30BPETEHHUA
1. Coemunenmne o6meli ¢opmynsr (Ia) [coemunenme (C) HuKE B HACTOSIIEM
n3o0perennn| wiu ero N-okcua, ¢apMaleBTUYECKH IpHeMJeMas COJb, (apMaleBTHYECKH

MIPUEMJIEMBIN COJIbBAT UJIU CTEPEOU3OMED,

=

(R o R“]
o> T,

SR .

(Ra)q (Ra) 4

dbopmyna (Ia)

riue:

- KOKIbIA U3 A HE3aBUCUMO BBIOPAH U3 IPYIIIbL, COCTOsIIEH U3 crenyromux: Ci_js aKui,
Ca.15 ankernn, Co.15 QTKUHWI, HAKJIOATKUI, TETEPOLIMKIIMIL, apUJl, TETEPOapIl U apUIANIKIIL, T
YKa3aHHBIN QJIKWI, QJKEHWJI, AJKUHII, IUKJIOAJKWI, TETEPOLUKIUI, apuj, TreTepoapumil u
apUJIANKWI HEeOOs3aTeNIbHO COAepkaT OOWH Wiu  OOoJjibllee KOJHYECTBO 3aMECTHTENEH,
HE3aBHCHUMO BBIOPAHHBIX U3 TPYIIIBI, COCTOSIEN U3 cleayromux: rajgoreH, NO», Ci¢ ankui, Cos
AJKEeHW, HUKJIoankwi, rerepounkmmi, apwi, rerepoapmn, CFi, CN, ORj;, SRy, N(Rip)a,
OCR1120, OCR11)2C[R11)20, S(O)R1z,  SORpz,  SONRypr),  SO:NR;jCORya,
SOZNR]ICOZR]Z, SOZNR]ICON(R]I)Z, NRI]COR]Z, NRIICOZRIZ, NR]]CON(Rll)Z,
NR;C(NR;)NHR;;, COR;;, C(O)OR;j;, CON(Rj1), CONR;1SO2Ri2, NR;;SOsR1»,
SOzNRuCOzR]z, OCONRUstRu, OC(O)R11, C(O)OCH20C(O)R11 u OCON(Ru)z, u K&)I(I[blf/i
HeoOs13aTeTbHBIH AJIKUJIbHBIM, AJIKEHUJTbHBIN, LUKJIOAJIKUJIbHBIMH, APUJIbHBIN,
reTepOLMKIMIBHBIN, TeTepOapIIIbHBIN 3aMECTUTENb AOMOJIHUTEIHPHO HEOOS3aTeNIbHO 3aMelleH
cnenytomumu: raynoreH, NOa, Ci.¢ amkun, uuknoankw, apui, CFs, N(Ry1),, ankwn umm apui win
rerepoapuiaMun, NR11COR12, NR11502R12, COR11, CON(Ru)z, NR11CON(R11)2, OC(O)Ru,
OC(O)N(R11)2, S(O)R12, SO:R12, SO:N(R11)2, CN mmm ORy1; u rme kaxapii 3 Rip u Ryp
HE3aBHCHUMO JIPYT OT Apyra U B KaXKIAOM Cjy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CIAEIYFOINX
Bogopon, Ci¢ ankun, Cips ankeHun, Cops AJKMHWI, UUKIOAJKWI, TETEPOLUKIII, Aapwll,
rerepoapwn, apunainkun u CF;, rme ykasaHHble anKWIbHBIN, aJKEHUJIbHBIN, aJKWHWJIbHBIN,
LUKJIOAJKUJIbHBIN, TeTePOLUKINUIBHBIN, AaPUIbHBIN, TeTepOapWIbHBIN W  apUIAIKUIIbHBIN
3aMECTHTEI HeOOsI3aTeNIbHO 3aMeIleHbl cleayomumMu: ramoreH, Cie aiKul, TUKIOATKWUI,
reTepPOLMKIIMI, aJIKWIT Wi apun win rerepoapunamua, ORsz; wim N(R3»)o, roe kaxnasiii u3z Rs; u
R3; He3aBUCHMO JIpyr OT JApyra W B KaXKIOM Ciiy4ae BbIOpaH W3 TPYIIIbL, COCTOSIIEH WH3
cnenyromux: Bogopon u Ci.4 ankun.

- kaxabii u3 Ry o3Havaet Bopopox min Cj_¢ anKkum,

- kbl u3 Ry 1 Ry HE3aBUCUMO APYT OT Ipyra v B KQKIIOM Cliydae BIOpaH U3 TPYIIIIbL,
cocroslled M3 cienyrowmux. Bomopox, ramoreH, Cig amkun, C,s ankeHun, Cps amKUHWI,
LUKJIOANKUJ, rerepouukiami, apui u rerepoapuii, CF;, CN, NO,, ORjy;, SRy;, N(Ry1)2, CORy;,
C(O)OR;y;, CON(R3z1)2, OC(O)Ry;, OCON(R3z1)2, NC(O)Rz;, NCON(R21)2, OC(R21),0 wu

OC(R21)2C(R22),0, rae ykazaHHBbIA aJKWI, AJKEHWI, aJKUHWI, LHUKIOAJIKWUI, TeTePOLIUKIINI,
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apuil U TeTepoapmsl HeoOs3aTeIbHO CONepkKaT OOUH WUJIM OOJIbIIee KOJUYECTBO 3aMECTHTENEH,
BBIOpAHHBIX M3 TPYMIbI, cocTosmed u3 cieayomux: raigoreH, Cig ankmwi, Cos ankermn, Cos
ankuHui, uukiaoankwi, rerepouukini, CFs, CORy;, CON(Ry1)2, C(O)ORyy, N(Rjp)2, CN mnu
OR»1, ¥ KaKIbIil HeOOs3aTeNIbHBIN AJTKUIIBbHBIN, aJTKEHWIbHBIN, aJTKHHUIbHBIHN, [IMKJIOATKUIIbHBIH,
TeTePOLMKJIUIbHBIN, apWIbHBIA  WJIM  TEeTePOAPUIIbHBIA  3aMECTUTENIb  JOMOJHUTEIbHO
HeoOs13aTeNbHO 3aMelleH cieayromumu: rerepounkyami, N(Rip), nwi ORjy; u roe kaxkabii u3
Ry u Ryy HE3aBUCHMO ZIpyT OT Apyra M B KaXJIOM Cilydae BbIOpaH M3 IPYIIIBL, COCTOSILICH U3
cnenyromux: Bogopona, Cig ankmn, Cos ankenus, Cps aJKUHWJ, IUKIOATKWI, T€TEPOLIMKJIHIL,
apuJj, reTepoapuil U apuilajKWiI U TJe YKa3aHHbIE aJIKWJIbHBINA, aJKEHUJIbHbIM, aJIKHHUJIbHBIN,
LUKJIOAJKUJIbHBIM, TeTepPOLUKINUIBHBIN, apPUJIbHBIN, TeTepOapWIbHbBIE W  apUJIAIKUIIbHBIN
3aMECTHUTEI HeOOsI3aTENIbHO 3aMeIleHbl cleayomumMu: rajoreH, Cig aiKu, TUKIOATKWUI,
rerepouukyini, apwit, OR3; wmu N(R3,),, roe kaxasiii u3 Rs; v Rs, HesaBucumo npyr ot apyra u
B KaXKJIOM CJliy4ae BBIOpAaH W3 TPYIIbI, COCTOSIIEH W3 cienyromux. Bomopon u Ci4 amkui,
KQKIBIA U3 P SIBJIAETCS LEIbIM YHCJIOM B AuanasoHe oT 0 A0 4; KaxAblil U3 ( SBIAETCS LEJIbIM
YUCJIOM B ananaszone ot 0 10 2;

- Kakapld m3 R3 He3aBUCHMO Apyr OT Apyra M B KaXKJAOM Cliydae BBIOpAH W3 TPYIIIIHI
cocroslleld U3 cuenyroumx: Bomopon, ramored, Cijs amkun, C, s ankenun, Cp.is amKUHWI,
nuknoankui, rerepounkini, CF3;, CN, OR;j, SRy;, N(Ry1)2, NC(O)R;;, NCON(R»1),, CORy;,
C(O)ORyz;, CON(R21)2, OC(O)Rz;, OCON(Rz1), OC(R21):0 u OC(R21):2C(R22)20, e
YKa3aHHbBIN KW, AIKCHWI, aJIKWHUJI, LUKJIOAJTKWI U TeTePOIMKIII HE00sS3aTeIbHO CONEpIKaT
ONUH WM OOJbIlee KOJIHYECTBO 3aMECTUTENICH, BbIOPAHHBIX M3 TPYIIIbL, COCTOSIIEH U3
cinenyromux: rajoreH, Ci.js ankui, CF3, N(Ryj),, CN unu ORyi; u roe kaxnbiii u3 Ry u Rop
HE3aBHCHMO JIPYT OT pyra U B KaXKAOM CJydae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISNYIOIIHX !
Bopopon, Cis amkwmn, Cy. s ankenms, Cp.js aJIKMHWI, LUKJIOATKWI, TE€TEPOLMKIINI, apwui,
rerepoapwyl M apUJAJKWI M TA€ YKa3aHHbIE AJKWIbHBIM, AJIKEHUJIbHBIM, aJIKUHWIbHBIN,
LUKJIOAJKUJIbHBIM, TeTepPOLUKINUIBHBIN, apPUJIbHBIM, TeTepOapwIbHbIl W  apUJIAIKUIIbHBIN
3aMECTUTEIM HEOOSI3aTeIbHO 3aMEIIeHbl CIEAYIOIUMHU. TaJloNeH, AaJKWJI, [HUKJIOATKHII,
rerepouunkyii, apwit, OR3; wimu N(R3,),, roe kaxkasiii u3 Rs; v R3, He3aBucuMoO pyr oT apyra u
B KaXKJIOM Cllydae BBIOpAH W3 TPYIIIbI, COCTOSIIEW W3 cienyromux. Bomopon u Cj4 amkui,
KaXIbIA U3 T SBJISIETCS LIEJbIM YHCJIOM B Auanasone ot 0 1o 3; npu ycaoBum, uto, eciiu R3=NR»;
u R;.H, to R; u NR; Bmecte MOryr o0pa3oBaTh HACHIIIEHHBIH WJIH HEHACHIIIEHHBIH
LUKIMYECKHH (PparMeHT;

- kaxzablii 13 Ry u R4 He3aBHCHMO APyr OT Apyra W B KaXIOM Clly4ae BbIOpaHbI W3
rpynmbl, coctosime u3 cnenyrouux: Bogpopon, CFi, Cig ankun, C,s ankenmn, C,s ankuHWN,
LHUKJIOANKUI W TETEPOLUKIWJ, THA€ YKa3aHHBbIN aJKWJ, aJKEHWJ, aJKUHWI, LUKJIOAIKWI H
TeTePOLMKIIMT HeoOsI3aTeIbHO 3aMelIeHbl CICIYIOIIMMH. aTOM TajioreHa, apwibHas TPyIIa,
apuwnankunbHas rpymnmna, ORj3, SRi3, N(Ry3)2, CF; mnu CN, rae xaxasiii u3 Rj3 He3aBUCUMO
ApyT OT Apyra BeIOpaH u3 rpymmsbl, BKmouaromei sogopon, Ci.ip amkun, Ch.pn ankerwn, Co.pn
AJMKUHWJ, UMKJIOAJKWUJ, TEeTEePOLMKIWI, apujl, TreTepoapwyl Wi apWIANKWI, KOTOpbIE

HE00s3aTEIbHO 3aMCIICHbI CICAYOMIUMU. aTOM TraJIOTCHA, apujibHasl IpyIIiad, apUJiaJKHJIbHAsA
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rpynma, OR3; wim N(Rsz),, roe kaxabiii u3 R3; 1 R3x He3aBUCHMO ApPyr OT apyra U B KaKIOM
ciiydae BbIOpaH M3 TPYMIbI, COCTOSALIEH M3 cienyrommx: Bomopox U Ci4 alKMI U X SIBIISIETCS
LIeJIBIM YUCJIOM B fuamnasoHe oT 0 no 7; mpu ycinosuw, 4to, eciau Xx=0, To A u R; BMecte MOryt
00pa3oBaTh HACBILIEHHBIH WX HEHACBILIEHHbIN HUKIMYECKUH (pparMeHt;

I7Ie YKA3aHHBIN [HUKJIOATKWI MPEACTABISIET COO0H MOHOIMKINYECKYIO, OUIIMKINIECKYEO
WM TPULMKJIMYECKYIO KOJIBLIEBYIO CHCTEMY, COAEpKallyr 3-7 3JE€MEHTOB KOJblLa B OJHOM
KOJIbLIE, YKA3aHHBIA MeTePOLUKIIMII PEACTABIISIET COOOM HACBILIIEHHBIH, YaCTUYHO HACBHILECHHBIH
WIN TIOJIHOCTBIO HACBILICHHbI MOHOLMKJ, OMLMKI WM TPHULUKI, comepamuii ot 3 mo 12
aToMOB yrjepoma u | uiam 2 rerepoaroma, HE3aBUCUMO BblOpaHHbIX u3 umcia O wiu N;
YKa3aHHBIA apuyl TPEACTaBJisieT CoOOM (peHwt, HAPTHUI WIH aHTPALEHWI, HeoOs3aTeTbHO
KapOOLMKITNYECKH CKOHISCHCUPOBAHHBIN C ITUKJIOANKUIOM WA T€TePOLUKIIAIIOM, COMEPKALINM
5-7 »JeMEeHTOB KOJIbLIA, YKa3aHHBIA TeTepOoaprl TPEIACTABISIET COOOW MOHOIUKIHYECKYIO
KOJIBIIEBYIO CTPYKTYpPYy, COAEpKAIMyK S5 Wi O KOJBIEBBIX aTOMOB, WU OWIIUKIUYECKYIO
apOMaTHYECKYI0 rpynmy, copepxamyro oT 8 no 10 aromos, copepxaumyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 uncia O wmu N.

2. Coenunenue (C) obmeii popmynsl (Ia) u o m. 1 wim ero N-okcua, papMareBTHIECKH
npremJieMasi Cojib, (hapMaleBTHUECKH MPUEMIIEMbIN COJIbBAT UJIH CTEPEOU3OMED, TTIE:

- KaKOpli W3 A HE3aBHUCHMO BBIOpPAaH W3 TPYIIIbL, COCTOSINEH €3 CIEAYIOUINX:
LUKJIOAJKUJI, T€TEPOLIUKIINII, apUil U TeTepoapul, rAe YKa3aHHbIA LUKIOATKUII, T€TePOLUKIINIL,
apwuJi, TeTepoapmil HeoOs3aTeIbHO COAEpKAT ONUH WM OOJbIiee KOJIMYECTBO 3aMECTHTENEH,
HE3aBHCHUMO BBIOPAHHBIX U3 IPYIIIBI, COCTOSIEN U3 creayromux: rajgoreH, NO,, Cy¢ ankui, Cos
ankeHmn, C,.s aMKHHWI, TUKJIOANKII, rerepounknmni, ¢penmt, rerepoapmi, CFs, CN, ORy, SRy,
N(R11)2, OC(R11)20, OC(R11):2C(R11):0, CORyy, C(O)ORy1, SON(R11)2 u CON(R11)2, ¥ KaKzabiit
HeoO0s3aTe IbHbIN AJIKWJIbHBIMN, AJIKEHUJIbHBIH, LUKJIOANKUIbHBIH, (eHUITbHBII,
reTePOLMKIIMIbHBIN, TreTepOapUIbHbII 3aMECTUTENb JOMOJHUTEIBHO HEOOs3aTeIbHO 3aMelleH
cnenytotumu: rajored, NO,, Ci¢ amkun, mukiaoankwi, e, N(Ryi),, CN umu ORyj; u roe
Kaxnaplii u3 Rj; BbIOpaH u3 Tpymmbl, cocrosimeil u3 cnenyromux: Bogopoxa, Cie anku,
LUKJIOAJIKUJI, T€TePOLMKIN, (DEHWI, TeTEpPOapuili M APUIAJKWI, TIe YKA3aHHbBIN aJKUJIbHBINI,
LUKJIOAIKUIBHBIN, TeTePOLHKIUIBHBIN, (EHWIbHBIA, TeTepOAPHIIbHBIA M ApHIAKHIbHBIHI
3aMEeCTHTEI HeOOsI3aTeNIbHO 3aMeIleHbl cleayromumMu: rajoreH, Cig aiKul, UKIOATKWUI,
TeTePOLIUKIIUIL.

- kaxabiid u3 Ry o3Havaet Bonopoxn win Cig aaKum

- kbl m3 Ry 1 R, He3aBUCUMO ApyT OT Ipyra v B KQKIIOM cliy4dae BIOpaH U3 TPYIIIILI,
cocrosled u3 cienyromux. Bomopox, ramoreH, Cig amkun, C,s ankeHuwn, Cps amKUHWI,
LHUKJIOANKW, rerepouukiami, apui u rerepoapui, CF;, CN, NO,, ORjy;, SRy;, N(Ry1)2, CORyy,
C(O)ORz;, CON(R21)2, OC(O)Rz1, OCON(R21)2, NC(O)Rz1, NCON(Rz1)2, OC(R21)20 wm
OC(R21)2C(R22):0, rae yka3aHHBIA aJKWI, AJKCHIWI, AJKUHWI, LHUKJIOAJIKWUI, TETEPOLIUKIINI,
apuil U TeTepoapusl HeoOs3aTeIbHO CONep KaT OOUH WUJIM OOJIbIee KOJUYECTBO 3aMECTHTENEH,
BBIOPAHHBIX W3 TPYNNbL COCTOSsIIIEH u3 chenyrommx: ranoreH, Cjie amKul, LHUKJIOAJIKHIIL,
rerepouukani, CFz, CORa;, N(Rzi)2, CN, CONRj;, C(O)ORz; mmu ORsi, u kaxabi
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HeoOsI3aTeIbHbIN  AJKWJIBHBIA  3aMECTUTENb  JOMOJHUTEIbHO HeoOs3aTebHO  3aMellleH
cnenyromumu: rereporukiiit, N(R ), wim ORyy; u rne xaxnbiil u3 Ry u Ry, He3aBucumo npyr
OT Jpyra U B KOKIOM CJIydae BBIOpAaH M3 TPYIIIbL, COCTOALIEH M3 Clenyromux: Bogopon, Cie
ankwi, Cps ankenwn, Cps AJKUHWI, LUKJIOAJIKWJ, TeTEPOLMKIWI, (PEHHS, reTepoapui u
ApWIAJKWI U T7l€ YKa3aHHbIE AJKWIbHBIN, AJKEHWIbHbIN, AJKUHWIbHBIM, UKIOAJKUIbHBIM,
reTePOLIMKIIMIbHBIN,  (EHWIbHBIH, TeTepOapWIIbHBIH W APWUJIAJKIJIBHBIA  3aMECTHTENN
HEeOoOs13aTeNIbHO 3aMeLIeHbl CIeAYIOUMU. TanoreH, Cig alKWil, LUKJIOATKWI, Te€TePOLIUKIIHII,
denun, OR3; mmn N(Rsp),, roe kaxabiii u3 Ry u Ry He3aBUCHMO Apyr OT Apyra U B Ka)IOM
cily4ae BBIOpAaH M3 TPYIIbI, COCTOSIIENH M3 CAenyrmux: Bogopon u Ci4 amKkuil, KaKIplid U3 p
SIBJISIETCST LEJIbIM YUCJIOM B auamna3oHe oT 0 A0 4; KaKIOblil U3 ( SBISETCS LETbIM YHUCIOM B
nuanasone ot 0 1o 2;

- Kaxkapld u3 R3 He3aBUCUMO Apyr OT ApPyra M B KaXJAOM Cliydae BbIOpAH U3 TPYIIIIHI
cocrosleld u3 cruenyroumux: Bomopon, ramored, Cigs amkun, C, s ankenun, Cp.is amKUHWI,
nuknoankui, rerepounkynui, CF3;, CN, OR;i, SRy;, N(Ry1),, NC(O)R;y;, NCON(R»1),, COR,;,
C(O)OR3z;, CON(R3z1);, OC(O)Rz;, OCON(Rz1)2, OC(R21)0 u OC(R21),C(R22),0, rne
YKa3aHHBIN aJIKWI, aIKEHWI, aJIKWHUJI, LUKJIOAJTKUI U TeTePOIHKIIIII HEO0sS3aTeIbHO COMEPIKaT
ONUH WiIH OOJbIllee KOJIHYECTBO 3aMECTUTENICH, BBIOPAHHBIX W3 TPYIIIbL, COCTOSIIEH U3
cnenyromux: rajoreH, Ci.js ankun, CF;, N(Ryj),, CN unu ORy; u roe kaxnbiii u3 Ry u Rop
HE3aBHCHMO JIPYT OT Ipyra U B KaXKAOM CJIy4ae BbIOpaH U3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX
Bogopon, Ci. s ankun, C,is ankeHwn, Cp. s aNKUHWJ, UHUKJIOAJIKWI, TE€TEPOLMKIIII, apwui,
rerepoapwyl U apUJIAJKWI W TA€ YKa3aHHbIE AJIKWIbHBIA, AJKEHUJIbHBIM, aJIKUHUJIbHBIM,
LUKJIOAJKUJIbHBIM, TEeTePOLUKINUIBHBIN, apUJbHBIM, TeTepOapWIbHBIA W  apWIAIKUJIbHBINA
3aMeCTUTEIM HEeOOS3aTeNIbHO 3aMEINEHbl CIEAYIOIIMMHU: TajiOreH, alKWI, [HKJIOAJTKHUI,
rerepounkyni, apuwit, OR3; nmu N(R3n),, roe kaxasiii u3 Ra; u R3, He3aBucumo npyr ot apyra u
B K&XKIOM Cliy4ae BBIOpAaH M3 TPYIIIbL, COCTOsIIEH M3 cneayrommx: Bomopox u Ci4 ankwui,
KOKIbIA U3 T SIBJSIETCA LIEJbIM YUCIOM B auanaszoHe oT O 1o 3; mpu yCJIOBHUU, YTO, €CJIHU
R3=NR;,;, R7=H, 10 R3 u NR; BMecTe MOryT 00pa3oBaTh HACBHILIEHHBIM HJIM HEHACHIIIEHHbIH
LUKJIMYECKHH (PparMeHT;

- kaxablii 13 Ry u R4 HesaBHCHMO APyr OT ApPyra M B KaXIOM CJly4ae BbIOpAaHbBI W3
TPYNIBI, COCTOSIEH U3 cienyroumx: Bonopon, Ci¢ ankun u Cy¢ ankeHwn, rae ykasaHHbii Cy g
ankua U C, ¢ akeHUT He00s13aTeNTbHO 3aMeIleHbl aTOMOM rajioreHa U X SIBJISIETCS LIEJIbIM YHCIIOM
B auamazone ot 0 go 7; mpu ycnoBuu, uto, ecnu X=0, TO0 A u R; BMecTe mMoryT o0pa3oBath
HACBHIIIEHHBIN MJIM HEHACHIIEHHBIN [IMKINYEeCKUH (pparMeHT,

I7le YKa3aHHBIA [UKJIOATKHUI MPEACTABISET COOOW MOHOLUKINIECKYIO, OUIUKITHYECKYIO
WU TPULMKJINYECKYIO KOJBLEBYIO CHUCTEMY, COAEpPKAIIYI0 3-0 3JEMEHTOB KOJbLIa B OJHOM
KOJIbLIE, YKa3aHHBIN MeTePOLMKIIAI IPEACTaBIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIEHHBIH
WUIA TIOJIHOCTHIO HACBILIIEHHBII MOHOLMKJ, OMLMKI WM TPULMKI, comepxamuii ot 3 mo 12
aToMOB yriepoma u | unam 2 rerepoaroma, He3aBUCUMO BblOpaHHbIX u3 umciaa O wmim N;
yYKa3aHHBI apwl TpencTaBisier coOoi ¢eHwt, HapTWI WIM aHTPALEHWI, HeoOs3aTelbHO

Kap6ou1/11<m/mec1<1/1 CKOHHGHCHpOBaHHbIﬁ C MUKJIOAJIKHUJIOM WJIM TETCPOLUKIINUIIOM, COACP KALIUM
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5-7 >JEeMEHTOB KOJIbLIA, YKa3aHHBIA TeTepoaprl MPEIACTaBIsIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEpXkAIMyrd S5 Wi O KOJBLEBBIX aTOMOB, WU OWIUKIUYECKYIO
apoMaTHYeCKylO rpymnmy, coaepxainyro ot 8 no 10 aromos, copepxainyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncna O umn N.

3. Coenunenne (C) obmeit dopmynbr (Ia) u mo m 1 wunum 2 wnm ero N-OKcup,
dapmaueBTHUECKH TpHeMiIeMas CONb, (apMALEeBTUYECKH IPUEMJIEMbIH COJNbBAT WU
CTEPEOU30Mep, TTIe X SIBJISIETCS LeJIbIM YUCIOM, paBHbIM 0, 1 mnu 2.

4. Coemunenue (C) obmeii popmyinbl (Ia) u mo modomy u3 m.i. 1-3 i ero N-okcun,
(dapManeBTHUECKH TpHeMJIeMas COJb, (papMaLEBTHYECKH MPUEMJIEMbIH COJbBAT  MJIH

crepeousomep, rae A B coequHernu (C) HE3aBUCHMO BBIOPAH U3 CIEAYIOLINX (PParMEHTOB:

SHCHGARGANOA S
©,0F3 @,CN ©,<JOR ©/00NR2 (?,COOR O
@rj> @’L - @NQ @/@ ©)LQ

Hala
o L,
™ |\ Hala @ o ‘ Halo  Halg P Halo
I o o X . Y |

N N N™ "Halo N™ “Halo N
o
\ / )
Halo’ N Hala Halo Halg Halo N/ COOR N

rne Kaxablid rajgoreH npexacrasisier codoit F, Cl, Br unu I, u xaxasiii u3 R BeiOpan u3
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IPYMIIbIL, COCTOALIEH U3 CleAyoLuX: Bogopoa 1 Cy_4 ankul.
5. Coenunenne wimu ero N-okcupi, (apMaLeBTHUECKH IpHEMJIeMas  COJb,
dapMaleBTHUECKH TPUEMIIEMBI COJbBAT WM CTEPEOU3OMEp, TIZie YKa3aHHOE COEAMHEHUE

onuceiBaercs popmynamu (Ila) - (IXa) [coennnenus (C) knacca (1), npuBeneHHbIE HIXKE]:

0 Rat)n1
(R1)p Ra /
7] © NH (\J
N R T
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(Relq ’ dbopmymna (I1a)
R O (Razinz
(Redp—— Ral ~
1/p | / 0 N " I/\/j
I 7
NSX X Ry U
(Ra)q (Ra)r x
dopmyna (I11a)
O
(Rﬂ)p 0
= | NH
N
(Ra)q (Ra)e X dbopmyna (IVa)
O
(R1)p o
= | NH
N
(Re)y  (Rak
dopmyna (Va)
Ra N
(Rﬂ)p 0 i R4 U ( 2) i
= | NH 7j
N R'4 U
R Rs), X
(Rela R dopmyna (VIa)

(R1)p

=
| o i Rq B
0N
= X" NH N
N |\ | =X
<X X R (Raa)ng
X

(Ra)q (Ra)r

0
(R1)p
= | © NH
N
(R2)q (Ra)r
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n (Ra4)n4
X

dopmyina (VIIa)
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(R1) Q [R;‘ Disus "
1)p %
= © NH | Ir \!/ (Ra4)n4
| I J 2D
N R'4
(Ra)q (Ra) x

dopmyna (IXa)

rie Ry, R, R3, Ry, R4, p, q, 1, X sBIAIOTCA TakuMH, Kak ONpeneneHo B M. 1, u
NYHKTUPHAS CBsI3b O3HA4YaeT HEOOs3aTeIbHYIO IBOIHYIO CBSI3b, U TTIE:

- T BbiOpan u3 rpymnmsl, Bkirovaromeit CHa, N-R, O unu S, roe R BeiOpan u3 rpymnmsl,
BKJIFOHarome Bopopox, Ci.jo alKWI M LHKJIOAJKWI, KOTOPbIE HEOOS3aTEeNIbHO 3aMELICHBI
CIEeNyIOIIUMU. aTOM TrajioreHa, apuwibHas TIpynna WiIM  apuiajKuibHas  IPYMIa;
npeanoututensHo T BeIOpaH u3 rpymmsl, BrIouvaromed CH, umu O;

- Kaxapiii u3 U HE3aBUCHMO B KaXIOM CJy4ae BBIOpaH W3 IpymIibl, BKIOYaromein C-
rayioreH, C-R, O unmu N; R BbeiOpan u3 rpymnmsl, Bkimouaromieii sogopon, OR;1, N(R11)2, Ciiio
AJNIKWJT WJIA LUKJIOAJIKHJI, KOTOpPble HEOOS3aTeNbHO 3aMeIleHbl CISOYIOIUMH: aTOM TaJIOreHa,
apuJibHas IpyMIa Uil apuilalKuibHas TPyMna, rae Kaxabli u3 Ry He3aBucuMo Apyr oT apyra u
B K&)XIOM CJy4ae BBIOpaH W3 TPYMIBL, COCTOSALIEH U3 cienyroummx: Bogopon U Ci4 Ak,
npeanoutuTenbHo U HE3aBHCUMO B KaXKIOM Cllydae BbIOpaH M3 Tpymnmbl, BKIouaromend C-
rajored, C-R wmm N; u npeanourutensHo R o3nagaer Bomopox mmm Ciy4 ankui, Oonee
npeanoutuTenbHo U HE3aBUCHMO B KaXKJIOM cllydae BbIOpaH U3 rpynmsl, BKmoyaromei C-R mmn
N; u 6onee npennouturensHo R 03HavaeT Bogopox;

- Kaxabli u3 D He3aBUCHMO B KaXIOM ciiydae BbiOpaH u3 rpymmsl, Bkimodaroineii C, C-R

win N, roe R BeiOpan u3 rpynmsl, Bkitoudaromeil Bogopon, Cis aqKul WM [HUKJIOAJIKUIT,

)
NPEATIOYTUTENIbHO D HEe3aBUCUMO B KaKIOM ciiyuyae BbiOpaH u3 rpymmbl, Bkiarodaromein C, C-R
unu N, u npeanouturenabHo R o3HavaeT Bonopox;

- M SIBJISIETCS LEJIbIM YUCJIOM, PaBHbIM | miu 2;

- N SIBJISIETCS LIEJIbIM YUCIIOM, paBHbIM O uiu 1;

- Kaxabli U3 R, HE3aBUCUMO Jpyr OT JIpyra U B KaXIOM Cjy4ae BbIOpaH W3 TPYIIIIHL,
cocrosimeln u3 cnenyromux: Bomopon, Cis ankun, Cigs ankennmn u Cogs amKuHWIL TIe
ykazanHbli Cis ankwi, Cogs ankenmn u  Cogs anKUHWI HEOOS3aTENIBHO — 3aMelIeHbI
CIENYIOIIMMU, aTOM TajioreHa, apujibHasl TPYINa WIN apuIalKujIbHAs TPYIa; Kakabii u3 nl
SIBJIAETCS LIEJIBIM YUCJIOM B Auana3oHe ot 0 1o 5; mpeanouytutenbHo Ry 03HavaeT BOgoOpon wiu
C15 ankm,

- Kaxnblii u3 Rp, HE3aBUCUMO Jpyr OT APyra U B KaKIOM ClIydae BHIOpAH W3 TPYIIIIHL
cocrosmenn u3 caenyromux: Cigs ankun, Cois ankedmwn, Coys aJKUHW, TUKJIOAJTKUI,
TeTePOLMKIIWI, apui, rerepoapu, apunaikui, rajoreH, NO,, CFs;, CN, OR;;, SRy, N(Ri1)2,
OC(R11)20, OC(R1)2:C(R11),0, COORy;, CORy1)2, CON(Ry1);, 1 SOoN(Ry1)2, ¥ Kaxkabid
HEeOoOs3aTeIbHbIA AJIKWJIbHBIN, AJIKEHWJIbHBIN, AJIKUHWIbHBIN, UKIOAJKUIbHBINA, apUJIbHBIN,
reTePOLMKIIMIBHBIN, TeTePOAPIIIbHBIN 3aMECTUTENb JOTOJHUTEIFHO HEOOS3aTeIbHO 3aMelleH

cnenytomumu: ranoreH, Cig ankwi, mukiaoankwi, apui, N(Rjp),, CF;, CN, COOR;;, CO(Ry})s,
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CON(R11)2, SO2N(R11)2 uniu ORy; 1 rae kaxabiii u3 Rj; HE3aBUCUMO IpYT OT ApPyra U B KaXKIOM
ciiyd4ae BBIOpaH W3 TPYIIIBI, COCTOSIIEN W3 ciaenyromux: Bomopord, Cig alKuil, LUKJIOAJKHII,
TeTePOLMKIINI, apuJjl, FeTepoapui U apUJaKWi, IA€ YKa3aHHbIE AJIKUJIbHBIM, AJKEHWIbHBIN,
QJKUHUJIBHBIM, LUKIOAJKWIbHBIM, TIE€TEPOLUKIWIbHBIA, apUibHBIA, TIETEPOAPUIIbHBIA U
APUJIATIKMIbHBIA 3aMECTUTENN HEeOOs3aTEeNbHO 3aMelleHbl CleAyoummu: rajgore, Ci g amKku,
uuktoankui, rerepounkimi, ORs3; mim N(R3,),, roe kaxkabiii u3 Ri; u R3; He3aBucHUMO apyr ot
Apyra ¥ B KaKAOM Cliydae BbIOpaH M3 TPYMIbIL, COCTOSIIEH M3 cienyromux: Bogopon U Ci4
ankwi, OoJiee MPEONOYTUTENIbHO, €ClU Kakabli u3 R, HE3aBUCMMO BBIOpAH W3 TPYIIIIBI,
cocrosimel u3 cnenyromux: ramgored, ORyj, Ci¢ ankui, UKIOANKWI, TETEPOLUKINI, apwll,
rerepoapull, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u
CON(R11),, u rae kaxnbiii U3 Ry; He3aBUCHMO APYT OT APyra U B KaXJOM Cjy4ae BbIOpaH W3
TPYMIBI, COCTOSIIIEH U3 cleayromux: Bonopo, Ci4 amkul, HUKJIOATKUAI U TETEPOLUKIINI, eIle
OoJiee MPennmoOYTHTEIBHO, €CNIU KaKAbld 13 Ry HE3aBUCHMMO BBIOpAH W3 TPYIIBI, COCTOSINEH U3
cnenyromux: rajgoreH, OC; 4 ankun, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIIAI, apUII, TETEPOAPUII,
CF;, CN, OCH,0, OCH,CH,0, COOH, COO(C/4 ankun), CO(rereporukmi), CO(C4 amkun),
CONH(C;4 amxkun) u CONH(UMKIOAIKWT), KaXABIH W3 N2 SBISETCS IENbIM YHCJIOM B
nuanaszoHe oT 0 10 4, mpeAnOUYTUTENBHO KaXKIbIA U3 N2 ABJISIETCS LIEJIbIM YUCJIOM B IMAaNa3OHE
ot 0 10 2;

- KaXIplii 13 B He3aBUCHMO APYr OT Apyra U B KaXJOM Cllydae BbIOpaH W3 TPYIIIHL
Brmovaromieit C-R, O, N, S u NR~, rne R BoiOpan u3 rpymnmsl, BkIro4aromen sogopon uimu Ci_jg
aJIKWI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJIOreHa, AaprJIbHON TPYMIOH WM
apWJIANKWIBHOM rpymmoi, rae R, BeIOpaH U3 rpymnimel, cocrosimei u3 cienyromux: Bogopon, Cig
ankun, Cj¢ aTKeHWN, HUKJIOAJIKWUI, TeTepOLUKIn, apwi, apunainkui u CFs3; mpennoyTurenbHo
KaX/blii U3 B He3aBHCHMO ApPYr OT Apyra M B KKAOM Cly4ae KaXkIblii BbIOPAH M3 TPYIIIbI,
srirovatomeir C-R, O u NR7, rae R, BbiOpan u3 rpymnmbl, BKIOUYaromiei Boxopon win Cjg
ankun ¥ R o3Hauaet Bomopon i Ci 4 ajaKu.

- kaxnaplii 3 E He3aBUCMMO JIpyr OT Ipyra ¥ B KaKIOM Cliydae BbIOpaH W3 TPYIIIIHL,
Bkmovaromieit C-R, O, N, S u NR~, rne R BbiOpan u3 rpynmsl, BKIrO4aroei Bogopon uwik Ci g
aNKWI, KOTOPBI HEOoOs3aTeNbHO 3aMelleH aTOMOM TaJioreHa, apHJIbHON TPYMIoNH WM
apWJIANKWIBHON rpymnmoi, rae R, BRIOpaH U3 rpymnibl, COCTosIeH U3 cienyrmux: Bogopon, Cig
ankun, Cie aTKeHW, UUKJIOAJKWI, reTepouukiui, apwi, apunaikui u CFs3; mpenmoyturensHo
Kb u3 E He3aBUCUMO JIPYT OT Apyra U B KQXKIOM Cliydae BbIOpaH U3 TPYMITb, BKIFOYAOIIEH
C-R, O u NR7, rne R, BbiOpaH u3 rpymmbl, Bkmouaromeil Bogopon wimu Ciy4 ankun u R
o3HavaeT Bopopon win Cj4 amku.

- Kaxnblil u3 Ry, HE3aBUCUMO Jpyr OT ApPyra U B KaXJOM CiIy4ae BbIOPAH M3 TPYIIIbI,
cocroswmenn u3 caenyromux: Ciis ankun, Cygs ankenmwn, C, s aJKUHWI, TUKIOAJTKUI,
reTepOLMKIIWI, apui, rerepoapu, apunaikui, rajgoreH, NO,, CFs;, CN, OR;;, SRy, N(Ri1)2,
OC(R11)20, OC(R11)2C(R11)20, COOR11, CO(R11)2 u CON(R11)2, u KaH(L[beI HeO6ﬂSaTeJ'IbeII71
AJIKWIbHBIN, AJIKEHUJIbHBIN, AJKUHWIbHBIN, LUKJIOAJIKWIbHBIN, apUIIbHBIA, FE€TEPOLMKINIIbHbIN,

reTepOapUIbHBIN, ApPUJIAIKIIBHBIN 3aMECTUTENb JOMOJHUTENIBPHO HEeOoOsA3aTeNbHO 3aMelleH
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CIeNYIOIUMU. TaJIOTeH, ajakui, mukioanku, apuii, N(Rj1),, CN wi OR;; u roe kaxnbril 3 Ry
HE3aBHCHMO JIPYT OT Ipyra U B KaXKAOM CJIy4ae BbIOpaH M3 TPYIIIbI, COCTOSIIEH U3 CISTYIOIIHX
Bogopon, Ci¢ ankui, LUMKIOAJIKWI, TE€TePOLMKIWI, apuj, TeTepoapwl U apuajlKuwi, TAe
YKa3aHHbIE AJKUJIbHBIN, AJIKEHWJIbHBIM, aJKUHWUIbHBIN, [UKJIOAJKWIbHBIN, M€TePOLUKIUIbHBIN,
ApWJIbHBIN, TETePOAPHIIbHBIMN M APUJIATKUJIBHBIA 3aMECTUTENU HeOo0s3aTeIbHO 3aMElIeHbI
CJIENYIOIIHUMU: TaJIOTeH, aJIKWI, UUKIoANKW, rerepounkini, ORs; wmm N(R3)), roe kakapiid us
R3; u R3p He3aBUCHMO ApYr OT Ipyra U B KaKAOM Cllydae BbIOpaH M3 IPYIIIBL, COCTOSIIEH U3
cnenyroiux: Bogpopon u Ci4 ankui, 6ojee IpeanoYTUTENbHO, eCIH Kaxabii u3 R,y He3aBUCUMO
BbIOpaH W3 TPYIIbIL, cocTosimed w3 cuenyromux: ramoreH, ORpj;, Ci¢ aNkui, LUKIOANKWI,
FETEPOLUKIIUII, apuJl, IreT€POoapull, CF3, CN, SR11, N(Rll)z, OC(R11)20, OC(R“)QC(RU)zO,
COOR;;, CO(Ry1)2 u CON(Ryy),, ¥ mie kaxabiii u3 Ry HE3aBUCUMO APYT OT Apyra U B KaxJIOM
cliy4ae BBIOpAH W3 TPYIIbI, COCTOsIIeH U3 cienyromux: Bomopon u Ci4 ankui, eme Oonee
MPEIMOYTUTENbHO, €CIM KaKIbld U3 R,4 HE3aBHCHMO BBIOpPAH W3 TPYMIbI, COCTOSIICH WH3
cnenyromux: rajgoreH, OC; 4 ankui, Ci4 aaKum, TUKJIOATKUJ, TETEPOLUKIINAI, apHl, TETEPOAPUII,
CF;, CN, OCH,0 u OCH>CH,O; kaxabiii U3 n4 SBJISIETCS LIEILIM YUCIOM B Auamna3oHe ot 0 1o
4, NpeanoOYTUTENBHO KaKIbIA U3 N4 SBJISETCA LEJNbIM YUCIOM B [uana3zone ot 0 1o 2,

- Kaxnblil u3 R,3, HE3aBUCUMO Jpyr OT APyra U B KaXIOM CiIydae BbIOpAH W3 TPYIIIIHI,
cocroswmenn u3 caenyromux: Cjiis ankun, Cygs ankenmn, C, s aJKUHWI, TUKIOAJTKUI,
TeTePOLMKIIN, apui, rerepoapun, apuwiankwui, rajgoreH, CFs;, ORj;, SRj;, N(R;1),, COORyy,
CO(R11)2, CON(R1)2, ¥ Kaxablii HEOOSI3aTENbHBIN AJKWJIbHBIN, aJIKEHUIbHBIN, aJIKUHUJIbHBIH,
LUKJIOAJKUJIbHBIM, ApUJbHBIM, TE€TePOLMKIWIbHBIN, TIe€TEPOAPUIIbHBIN,  APUJIAIKUIbHBIN
3aMECTHUTENIb JIOMOJIHUTEJIbHO HEeOOs3aTebHO 3aMelleH CIEAYIOIUMU. TaJloTeH, AaJIKWI,
rukgoankui, apui, N(Rjp),, CN win ORy; u roe kakaeiii u3 Ry He3aBucuMo Apyr OT Apyra U B
KaXIOM Cllydyae BbIOpaH W3 TPYMIbL, cocTosimed w3 crueayroiux: Bomopon, Cie ajku,
LUKJIOANKUJI, TeTEPOLUMKIINI, apuj, reTepoapwl U apUJIajKuj, TA€ YKA3aHHBIM aJKUJIbHBIN,
LUKJIOAJKUJIbHBIM, TIeTepPOLUKINIbHBIN, apUJIbHBIM, TeTepOoapwibHbIl U apHWIAJKWIbHBIN
3aMECTUTEIM HEOOSI3aTeIbHO 3aMEIIeHbl CIEAYIOIUMHU. TaJloNeH, AaJKWJI, [HUKJIOATKHII,
rerepounkyiwi, OR3; umn N(Rsy),, rme kaxnabiii u3 Rs; u R3, He3aBUCHMO Apyr OT apyra U B
KQKIAOM Cllydae BbIOpaH M3 TPYIIbI, COCTOsIIEH U3 cienyrmumx: Bogopon u Ci 4 ankwr, Gojee
MPEINOYTUTENBHO, €CIM KaKIbli W3 R,3; HE3aBHCHMO BBIOPAH W3 TPYMIbI, COCTOSIIEH WH3
cnenyromux: Cji¢ aiaKwi, NHUKJIOANKWI, TETePOLMKIMI, apwujl U reTepoapui, eme Oojee
MPEANOYTUTENBHO, eci R,3 o3Hauaer Ci4 amkuii, KaXAbli U3 N3 SABISETCS LEJBIM YUCJIOM B
nuamnas3oHe ot 0 go 2.

I7le YKa3aHHBIA [UKJIOATKHUI MPEACTABISET COOOW MOHOLUKINIECKYIO, OUIUKITHYECKYIO
WU TPULMKJINYECKYIO KOJBLEBYIO CUCTEMY, COAEpPKAILYyI0 3-7 3JEMEHTOB KOJbLiAa B OJHOM
KOJIbIIE, YKa3aHHBIN MeTePOLMKIIAI IPEACTABIsIeT COOON HACBHIIEHHBINH, YACTHYHO HACHIIIEHHBIH
WIA TIOJIHOCTHIO HACBHIIIEHHBII MOHOLMKJ, OMLMKI WIM TPULMKI, comepxamuii ot 3 mo 12
aToMOB yrjepona u | uimm 2 rerepoaroma, He3aBUCUMO BblOpaHHbIX u3 umciaa O wmim N;
yYKa3aHHBIH apwil TpPeACTaBjsieT coOoi ¢eHwt, HapTWI WIM aHTPALEHWI, HeoOs3aTelbHO

Kap6ou1/11<m/mec1<1/1 CKOHHGHCHpOBaHHbIﬁ C OUKJIOAJIKWUJIOM WJIM T€TCPOUUKIINIIOM, COACPKALIUM
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5-7 >JEeMEHTOB KOJIbLIA, YKa3aHHBIA TeTepoaprl MPEIACTaBIsIET COOOW MOHOLUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEpXkAIMyrd S5 Wi O KOJBLEBBIX aTOMOB, WU OWIUKIUYECKYIO
apoMaTHYeCKylO rpymnmy, coaepxkainytro ot 8 no 10 aromos, copepxainyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHbIX U3 uncna O umn N.

6. Coenunenne (C), onuceBaromeecs oomumu popmynamu (Ila) - (IXa), u no m. 5 nm
ero N-okcua, apmaneBTHYECKH MpuemsieMas colib, (hapMaleBTHUECKH NPHEMJIEMBbIH COJIbBAT
i crepeonsomep, rae Ry, Ro, R3, Ry, R4’ p, q, 1, X ABISAIOTCSA TAKUMU, KaK OMPEAENIeHO B 1. 2.

7. Coemunenne wiu ero N-okcun, (apMmaLeBTHUECKH TpHEeMJIeMasi  COJb,
(apMaleBTHUECKH TPUEMIIEMBI COJbBAT WM CTEPEOU30OMep, TNe YKa3aHHOE COEAMHEHUE

onuceiBaetcst popmynami (Ila-a) - (IXa-a) [coenunenus (C) knacca (I), npuBeneHHbIe HIDKE]:

No\\/\ ,\' R’ T
R X
(Ra)q (Ra)r dopmyna (Ila-a)
RY
S Q (RaZ)nZ
(Ripr—y— el A/
o o hniley
WL R
R R
(Raq (Ra) : ¢dopmyina (I1la-a)
R,
2 o) (RaZ)nz
(Ri)p—L el AL
AN O NH (/7
RO
(Raq (Ra)r b dopmyna (IVa-a)
Rl {(Raz)
O R az2/n2
(R)p1— S
U
O AN NH f/\)
LY L
Ro)q Rk x

dopmyna (Va-a)

dopmyina (VIa-a)
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dbopmyna (VIla-a)

dbopmyna (VIla-a)

L

R
e O L e
= S NH ! —(Raq)
| | | | \eDp ™
N ¢ R

{Ra)q (Ra) x dopmyna (IXa-a)

Fﬂe Rl? R27 R3a R4, R4’7 Ral, Raz, Ra3, Ra4, T, U, B, E, D, q, r, X, nla n29 n3, n47 m, n
SABJIAKOTCSA TAKUMU, KaK ONPEACITICHO B II. 5nu rac:

- R’} BBIOpaH u3 rpymnmel, cocrosme u3 cnenyomux: (R’;-a) - (R’1-d):

G =
(Rb1)p1Yr\ L (Rm)m—--F Y

Ty X/

(R'y-a) (R's-b}

r;ﬂ“‘\ Y

A
r\\l (Rp1) '
x%) b1!pi X%}

(Rp1)p1

(R'4-c) (R'4-d)

rae:

Kaxblid u3 X, Y U Z HE3aBUCUMO JIPYT OT JIpyra U B KQXKIOM Cilydae BbIOpaH U3 TPYIIIIbI,
srmovaroieit C-R, O, N, S u NR», rme R BoiOpan u3 rpymmbl, BrIro4aroleid Bogopon wiu Cig
aJKWJI, KOTOPBI HEeOoOs3aTeNbHO 3aMelleH aTOMOM TaJiOreHa, AapYJIbHON TPYMIoH WM
apUJIANKWIBHON rpymmoi, rue R, BRIOpaH U3 rpymibl, COCTosmeH u3 cienyromux: Bogopon, Cie
ankun, Cie aNKEHWI, LUMUKJIOAJTKWJ, rereporukiui, apui, apunaikun u CFs, u xaxaei
AJKWIbHBIM,  AJKCHWJIbHbIM, LUKIOAJKWIBbHBIA, TE€TEPOLMKIWUIbHBIN, apWIbHBIA WU
APWJIANKWIBHBIA  3aMECTHTENb  JOMOJHUTEIBHO HEOOS3aTeIbHO 3aMelleH  CIIeAYIOIIUMH:
rerepounkyiit, N(Rp1)2 wim OR;i; npenmodrurenbHo Kaxkapid u3 X, Y U Z HE3aBUCUMO JIPYT OT
Apyra U B KaXKIOM Cllydae KaXablid BeIOpaH u3 rpymmel, Bkitouaromeit C-R, O u NR, roe Ry
BbIOpaH M3 Ipymmbl, BKIrouarouei sogopox miu Ci4 ankwi, u R o3nagaer Bomopon umu Cjg
AJKUI,

KaKabld 13 Ryj, HE3aBUCHMO M B KaKIOM Cllydae BBIOpaH W3 TPYIIIBI, COCTOSIIEH U3
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cienyrowmux: Bopopon, ranmoreH, Cie ankun, uukioankui, rerepounkmi, CN, CFs;, CORyjy,
CON(R11)2, NRy; u ORyy, rne yka3aHHBIN QJIKWJI, MUKJIOAIKII U TE€TEPOLMKIHI HEOOSI3aTeIbHO
CoIepsKaT OOUH WK OOJbIIee KOJIMYECTBO 3aMECTUTENICH, BHIOPAHHBIX U3 IPYIIIBL, COCTOSIIEH
u3 cnenyromux: rerepounkiawi, OR;, NRj; u rae kaxxapiil u3 R He3aBUCHMO ApYT OT Apyra U B
KaXIOM Cilydae BbIOpaH W3 TPYIIIBI, COCTOSINEN M3 CIeAyHLHX: Bomopox, rajoreH u Cig
AJIKWJT, KaKIbIM U3 pl sIBJIsS€TCA LEebIM YUCIOM B Auana3oHe ot 0 1o 3;

NYHKTUPHAS CBsI3b O3HAYaeT HeOOs3aTeIbHYIO IBOHHYIO CBSI3b;

r7ie YKa3aHHBIA [UKJIOATKHUJ MPEACTABISET COO0H MOHOLMKINYECKYIO, OUIUKITHUECKYIO
WIH TPULUKJIMYECKYIO KOJIBLIEBYIO CHCTEMY, COAEPKAIlyr 3-7 3JEMEHTOB KOJblla B OIHOM
KOJIbLIE, YKa3aHHbBIN MeTePOLMKIINAI NIPEACTABIsIeT COOON HACBHIIEHHBINA, YACTHYHO HACHIIIEHHbIH
WIN TIOJIHOCTBIO HACBHIIICHHBI MOHOLMKJI, OMLMKI WIM TPHULMKJ, comepxaumuii ot 3 mo 12
aTOMOB yrjepona u | wiu 2 rerepoaToMa, HE3aBHUCHUMO BbIOpaHHBIX u3 uuciaa O wim N;
YKa3aHHBIA apuil TpPEACTaBysieT coOol (eHwt, HAPTHUI WIH aHTPALEHWI, HeoOs3aTelbHO
KapOOLMKITNYECKH CKOHASCHCHPOBAHHBIN C IUKJIOATKUIOM WM T€TePOLIUKIIAIOM, COIEpP KAIINM
5-7 »JeMEeHTOB KOJIbLIA, YKa3aHHBIA TeTEepOoaprl TPEIACTABISIET COOOW MOHOIUKINYECKYIO
KOJIBLIEBYIO CTPYKTYpPYy, COAEPXKAIMyK S5 Wi O KOJBLIEBBIX aTOMOB, WU OWIUKIUYECKYIO
apOMaTHUYECKyI Ipynmy, copepxamyro oT 8 no 10 aromos, copepsxamyro 1-3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 uncia O umm N.

8. Coenunenne (C), onmuceBaromeecs: oomumu dopmynamu (Ila-a) - (IXa-a) u mo m. 7
wi ero N-okcun, (apMarleBTHUECKH NpuemMieMasi COjb, (papMaLeBTHUECKH IMPUEMIIEMBbIH
conbBaT wiu crepeousomep, rae Rj, Ry, Ri, R4, R4’ p, q, I, X SABIAIOTCS TaKUMH, Kak
onpeaeneHo B I1. 2 U, rae Ryj, Rp, Ry3, Ry, T, U, B, E, D nl, n2, n3, n4, m, n ABJIAIOTCS TAaKUMHU,
KaK OINpPEeAEsIeHO B II. 5.

9. Coenunenne wimu ero N-okcun, (apmaleBTHUECKH TpHeMJIeMasi  COJb,
(apMaleBTHYECKH TPUEMIIEMBbIN COJIbBAT WJIM CTEPEOM3OMEp, TN yKa3aHHOE COEIMHEHUE

onuceiBaetcs popmynamu (Ila-1) - (IXa-1) [coenunenus (C) knacca (I), npuBeneHHbIe HIDKE]:

Ra1)
O R4 al/n1
(R1)p /%
Y &)
Na T
R
Razin
o R (Raz)n2
= | N U_/
Na H
R

dbopmyna (Ila-1)

¢dopmyna (I1la-1)
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o R (Raz)n2
4
R, 5
N H
Ra
dbopmyna (IVa-1)
R
0 Rs ( a2)n2
(Rp 0 U
@ N L
Na H
Rj dopmyna (Va-1)
o R (RaQ)nZ
4
(Redp 0 \ |
= I N U/
N H
Rs

dopmymna (VIa-1)

dbopmyna (VIla-1)

dopmyna (IXa-1)

rae Ri, Rai, R, Ras, Rus, T, U, B, E, D, p, nl, n2, n3, n4, m, n SBJAIOTCS TAKUMH, KaK
OTIPENENICHO B M. 5, U MyHKTUPHAs CBsI3b O3HAYAET HEOOA3aTEIBHYIO IBOMHYIO CBSI3b, U TTIE:

- KaXnpli n3 R4 HE3aBHCHMO NIpyr OT Ipyra M B KOKIOM Cliydae BBIOpAH W3 TPYIIIbL,
BKJrovaromei Bonopon, CFs, Ci 4 amkuin WM MUKJIOATKWIT, TPEANOYTUTENIEHO BOIOPO, METHI,
ST, TpoNWJL, OyTHII, TpeT-OyTHIT UK U300y THIT,

- Kaxnpli 13 R3 HE3aBHCHMO ZIpyr OT Jpyra U B KaKIOM Cllydae BBIOpAaH W3 IPYIIIbI

cocrositei u3 cienyrmux: Bogopon, ranorex, CFs, Ci4 anxwn, muknoankuwi, ORo, 1 N(Ry;)s, u
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rae Kaxknabiii u3 Rp; HE3aBUCHMO JIpPYr OT Jpyra M B KaXAOM ciay4dae o3Hadaer Bojopon, Cis
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIIJI, M30Nponm, OyTwi, Tper-Oytmi, u3o0ytun wim Cse
LUKJIOAJIKAJI, TAaKOH KakK IUKJIOMPONWJ, UUKJIOOYTHJI, LMKJIOMEHTHJI, LUKJIOreKCHI, OoJee
MPeanoYTUTENIbHO R3 HE3aBUCUMO BBIOpAH U3 MPYIIIBL, COCTOSIIEH U3 cienyromux: sogopon, Cl,
Br, F, OMe, N(Rj;)», u Cy4 ankuj, TakoW Kak METWJI, STHJI, MPOIIII, M30MPOIMII, OyTHII, TPET-
OyTHI1, M300yTHIT U TA€ KaXablil U3 Ry) HE3aBUCHMO IpYT OT Apyra U B KAKIAOM Cliydae O3HA4aeT
Bomopon, Cj4 amkuj, TakOM Kak METHJ, STWI, NPOMHJI, HM30MPONHI, OyTWI, Tper-OyTH,
w300yt win Cs¢ UUKIOATKUJ, TAKOW KAk LMKJIOMPOIWI, LHUKJIOOYTHI, LHUKIOMEHTHII,
LUKJIOTeKCHJI.

I7le YKa3aHHBIA [UKJIOATKHU MPEACTABISET COO0M MOHOLMKINYECKYIO, OUIUKITHYECKYIO
WJIH TPULUKJIMYECKYIO KOJIBLIEBYIO CHCTEMY, COAEPXKAIIyk 3-7 3JEMEHTOB KOJblla B OIHOM
KOJIbLIE.

10. Coenunenne (C), onuceiBaroreecs: oomumu popmyaamu (Ila-1) - (IXa-1) u mo m. 9
win ero N-okcun, (apMaleBTHUECKH NpuemMyeMas COjib, (hapMalleBTHUECKH MPUEMIIEMBbIH
COJIbBAT WJIM CTEpEOU3OMeEp, rae Ry, p ABIAIOTCS TaKUMU, KaK ONpeAesneHo B 1. 2, u, rae Ry, Ry,
R, Ras, T, U, B, E, D, nl, n2, n3, n4, m, n SBJAAIOTCA TAKUMH, KaK OMPEEJICHO B 1. 5.

11. Coenunenne wmmu ero N-okcun, ¢dapMaleBTHYECKH TpHEMJIeMasl  COJb,
(apMalleBTHUECKU TPUEMIIEMbIH COJIbBAT WM CTEPEOH3OMEp, TAe YKa3aHHOE COETUHEHHE

ornuceiBaercst popmynamu (Ila-al) - (IXa-al) [coenunenus (C) knacca (I), npuBeneHHbIE HIDKE]:

R o R Rat)n1
R)pt—— 4 /
(Ri)pi— Ao “ ) ){\J

N | | B H T
J
Ra
R N {Ra2)n2
0 R4
Rdpr—— o 54(\/j
“ A >
N | | ] H U
J
Rs

¢dopmyna (Ila-al)

dopmymna (I1la-al)

a2)n2

(
7
',U

¢dopmyna (IVa-al)



2)n2
X 0 R4 o
(R o Ve
“TUITg N
N ,\f
Rs dopmyna (Va-al)
R4 o Ry : (Raz)nz
(R1)p1 o \ j
= N
I YL U
R
: dbopmyna (VIa-al)
R o R4

(Ry)pr—T— :
SRegE %
aS)nS

dopmyna (VIla-al)

dopmyina (VIlla-al)

:['\]

E
( 1)p1 : \O)k S 34

R

dopmyina (IXa-al)

rae Ry, R’1, Rai, Rao, Ras, Ry, T, U, B, E, D, pl, nl, n2, n3, n4, m, n ABIAIOTCS TaKUMHU,
KaK OTPENEeJICHO B I1. 7, U MyHKTUPHAS CBsI3b O3HAYAaET HEOOsI3aTeIbHYIO IBOHHYIO CBSI3b, H ITIE:

- KaXnplid 13 R4 HE3aBHCUMO NIpyr OT Ipyra M B KaKAOM Cliydae BBIOpAH W3 TPYIIIbL,
BKrovaromeit Bonopon, CFs, Ci4 amkuin win MUKJIOATKWIT, TPEANOYTUTENIEHO BOIOPO, METHI,
ST, TPONTWJ, OyTHII, TPET-OyTHIT T U300y THI,

- Kaxnplii 13 R3 HE3aBUCHMO NIpyr OT Ipyra M B KaKIOM Cllydae BBIOpaH W3 TPYIIIb,
cocTosilel u3 cienyrmux: sogopon, ranorex, CFs, Ci4 ankwn, mukinoankuwit, ORop, 1 N(Ray)2, u
rae Kaxablii u3 Ry HE3aBHCHMO JAPYr OT Apyra U B KaXKAOM ciydae o3HadaeT Bomopon, Cig
AJIKWJI, TAKOW KaK METHJI, 3THJI, MPOIHJI, M30Mponm, OyTwi, Tper-OyTmn, u3o0ytmn wim Cse
LUKJIOAJKUAJ, TaKOW KaK LMKIJIOMPOIWI, LHUKJIOOYTHJI, LMKJIOMEHTHI, LUKJIOTeKCHI, Ooiee
NpeAnouYTUTENbHO R3 HE3aBUCHMO BBIOpaH M3 IPYIIIbL, cocTosImel u3 cnenyromux: sogopox, Cl,

Br, F, OMe, N(R31),, u Ci4 ankwi, Takoi Kak METHJI, STWJ, MPOIMWJI, U30NPOMNWI, OYTHII, TpeT-
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OyTri, M300yTHI U rAe Kaxabli u3 Ry HE3aBUCHMO IpYT OT Apyra ¥ B KAKAOM ClIydae 03HA4aeT
Bonopon, Cj;4 amkui, TakoM Kak METHJ, STWI, HPONWJI, H30MPONMJ, OyTWi, Tper-OyTui,
m300ytun uinn Csg LUKIIOQNKHWI, TaKOH KakK LUKJIONPONI, LHUKJIOOYTHUJ, LHMKIJIOMEHTHI,
LUKJIOTEKCHUJI,

I7ie YKa3aHHBIN LIUKJIOAIKWI TPENCTABISIET COO0H MOHOLMKINYECKYIO, OUILIMKIMYECKYIO
WIM TPULUKINYECKYIO KOJIBLEBYIO CHUCTEMY, COAEP KAyl 3-7 3J€MEHTOB KOJbLda B OIHOM
KOJIbLIE.

12. Coemunenue (C), onuceiBatomeecs: oomumu Gopmynamu (Ila-al) - (IXa-al) u mo m.
11 wimm ero N-okcun, (apManeBTHUECKH TpUeMiIeMasi COib, (papMalleBTHYECKH MPUEMIIEMBbIil
COJIbBAT WJIK CTEpeou3oMep, rae Ry saBasercs Takum, Kak onpeaeneHo B 1. 2, u, rae Ry, Rp, Ry,
Ra, T, U, B, E, D, nl, n2, n3, n4, m, n SBJAIOTCS TAKUMH, KaK OMPEAENICHO B 1I. 5.

13. Coenunenne wmu ero N-okcun, (¢apMaleBTHYECKH TpUeMJieMasl  COJlb,
(apManeBTHUECKH TPUEMJIEMBIH COJNBBAT WK CTEPEOU3OMEp, IZI€ YKA3aHHOE COCOUHEHUE

onuceiBaetcst popmynamu (Xa-1) - (XVIla-1) [coennnrenus (C) knacca (I), npuBeneHHble HIKE]:

(Ry) O /Rm)m
1/p = | Q N/\{\/‘l
N H T
R
(@] (Ra )n
(Rep o o
2 | | = N P
Na ¥ M u
Rsa

O (Razdnz
{(R1)p 0 Mﬁ
= N U
N \Q)LH U
R
(RaZ)nZ
Ryl 5 i )
= | N A
N H u
Ra

dopmyna (Xa-1)

dopmyna (Xla-1)
dopmyna (XIla-1)

dopmyna (XIIla-1)

(RaZ)n2

(R . i EU
= | N j
Na H u
Ra

dopmyna (XIVa-1)
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0
(Rp)p o B
Y N e
N X (Ra3)na
R3

dopmyna (XVa-1)

dopmyna (XVIa-1)

)

)
«_.B

(R1) i D'j / i
1/p 0 “
=~ N (Raa)na
| H =D
N
Rs

dopmyna (XVIla-1)

rae Ry, Ry, R, Ras, Rys, T, U, B, E, D, p, nl, n2, n3, n4, m, n SBJAIOTCS TAKUMH, KaK
OTIPENENICHO B 1. 5, ¥ MyHKTUPHAS CBsI3b O3HAYAET HEOOA3aTEIbHYIO IBOMHYIO CBSI3b, U TTIE:

- Kaxnplii n3 R3 HE3aBHCHMO NIpyr OT Ipyra M B KaKIOM Cllydae BBIOpAH W3 TPYIIIbL,
cocrositei u3 cnenyrouux: sogopon, CFs, ranoren, Cy4 amkmn, muknoankmt, OR,y, 1 N(Ry)s, u
rae Kaxablil u3 Rp; He3aBUCHMO Jpyr OT Jpyra M B KaxXIOM ciydae o3HaudaeT Bopopon, Ci4
AJNIKWJI, TAKOW KaK METHJI, STHJI, MPOMWI, H3omponwi, Oytui, Tper-Oytmi, u3o0ytumn umn Cse
LUKJIOANKNJ, TaKOW KakK LMKIJIOMPOIWI, LMKJIOOYTHIJ, LMKJIOMEHTHI, LUKJIOreKCHI, Ooinee
IpennoYTUTeNbHO R3 He3aBrCHMO BBIOpaH U3 TPYNIIbL, COCTOSIMIEH U3 cnenyomux: Bogopon, Cl,
Br, F, OMe, N(Rj;)», u Cy4 ankuj, TakoW Kak METWJI, STHJI, PO, M30MPOMII, OyTHII, TpeT-
OyTui, n300yTHI 1 Te Kax bl 13 Ro) HE3aBUCUMO ApyYT OT Apyra U B K&KAOM CIydae O3Ha4aeT
Bomopon, Cj;4 amkuj, TakOM Kak METHJ, STWI, NPOMHJI, H3OMPONHI, OyTWI, Tper-OyTHi,
300yt i Cs LUKJIOQNKWI, TAKOW Kak LUKJIOMNPOIWI, UHKIOOYTHI, LHMKJIOMEHTHII,
LUKJIOTE€KCHUJL.

I7Ie YKa3aHHBIA [UKJIOATKWI MPEACTABISIET COO0H MOHOLMKINYECKYIO, OUIIMKINIECKYIO
WIM TPULIUKINYECKYIO KOJBLEBYIO CHUCTEMY, COAEp’Kallyro 3-7 3J€MEHTOB KOJbIla B OIHOM
KOJIbLIE.

14. Coenunenne (C), onuceBarouieecs odbuumu Gopmynamu (Xa-1) - (XVIla-1) u mo 1.
13 wmm ero N-okcuz, (apManeBTHUECKH NpUeMiIeMasl Coib, (papMalleBTHYECKH MPUEMIIEMBbIil
COJIbBAT WJIM CTEpEOU3OMeEp, Iae Ry, p ABIAOTCS TakUMU, KaK OnpeAesneHo B 1. 2, u, rae Ry, Ry,
Ru3, R, T, U, B, E, D, nl, n2, n3, n4, m, n sSIBJASIOTCS TAKUMU, KaK OMPEAETCHO B II. 5.

15. Coenunenne wmmu ero N-okcupa, (¢apMaleBTHYECKH IpHEMJIEMas  COJb,
bapManeBTHYECKH TPUEMIIEMBI COJBBAT WM CTEPEOU3OMEp, TIZie YKa3aHHOE COEAMHEHUE
onuceiBaercst popmyaamu (XVIla-1) - (XXVa-1) [coenunenus (C) knacca (I), mpuBeneHHbIe

HUKeE]:
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Rs bopmyna (XXIa-1)
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(Ry)
P p | O | xn ﬁ E._‘ \E
N X (Rashna
Rs dopmyna (XXIIla-1)
@]
(R)p o BN
@ N—T
Ny n {Raadna
Rs

dopmyna (XXIVa-1)
D >
(R4)
R Nl —F Reane
| H D
Na
R

dopmyna (XVIIa-1)

dopmyna (XIXa-1)

dopmyna (XXa-1)

dopmyna (XXIa-1)

dopmyna (XXVa-1)
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rae Ry, Rai, Rao, Ras, Rus, T, U, B, E, D, p, nl, n2, n3, n4, m, n ABIAOTCA TAKUMH, KaK
OTIPENENIEHO B 1. 5, ¥ MyHKTUPHAS CBSI3b O3HAYAET HEOOA3aTENbHYIO IBOMHYIO CBSI3b, U ITIE

- Kaxnpli 13 R3 He3aBHCHMO NIpyr OT Apyra M B KaKAOM Cllydae BBIOpaH W3 TPYIIIb,
cocrosieit u3 cnenyromux: sogopon, CFs;, ranoren, Ci4 ankw, mukinoankmwt, ORy;, 1 N(Ryy)s, u
rae Kaxablil u3 Ro; He3aBUCHMO Jpyr OT Jpyra M B KaxXIOM ciydae o3HadaeT Bopopod, Ci4
AJIKWJI, TAKOW KaK METWJI, 3TWJI, MPOIHJI, U30Mpomni, Oytui, Tper-OyTui, mu3o0yTun uimn Csg
LIMKJIOAJKMJI, TAKOH KakKk LMKJIOMPOIMII, LUKJIOOYTHJ, LHMKJIONMEHTU, LUKJIOrekcwt, Oosee
NPEANoYTUTENbHO R3 HE3aBUCHMO BBIOpAH M3 TPYIIIbL, CoCcTosIEl 13 chenyromux: sogopon, Cl,
Br, F, OMe, N(R»1),, u Cy4 anxwui, Takol Kak METHJI, STHJI, MPOIUJ, U30NPOIWI, OyTHII, TPET-
OyTri1, M300yTHIT U rAe Kax bl U3 Ry HE3aBUCHMO APYyT OT Apyra M B KAKAOM ClIy4ae O3HA4YaeT
Bonmopon, Cj;4 aikui, TakoOM Kak METHJ, STWI, HPOMHJI, HM3OMPONHJI, OYyTWI, TpeT-OyTHi,
n300ytun mwin Csg LUKJIOQNKHJ, TaKOH Kak LHUKJIOMPONII, LIHKJIOOYTHI, LHMKJIOMEHTHII,
LUKJIOTE€KCHUJL.

I7ie YKa3aHHBIA [HUKJIOATKWI MPEACTABISIET COOOH MOHOLMKINYECKYIO, OMIIMKINIECKYIO
WIM TPULIMKINYECKYIO KOJIBLIEBYIO CHUCTEMY, COJEpsKallyro 3-7 3JI€EMEHTOB KOJblla B OIHOM
KOJIbLIE.

16. Coenunenne (C), onuceBaromeecst obummu popmynamu (XVIa-1) - (XXVa-1)
no n. 15 wm ero N-okcua, ¢apManeBTHYECKH IpHeMJieMas COJb, (apMaleBTHYECKH
IpUEMJIEMBIN CONbBAT WK CTEPEON30MeEp, I1ie Ry U p SBIAIOTCS TaKUMU, Kak ONpPENeseHo B II. 2
u, rae Ral, Ry, Ras, Ry, T, U, B, E, D, nl, n2, n3, n4, m, n SBAAOTCA TAKUMH, KaK ONPEIEICHO
B II 6.

17. Coenunenne (C) mo m. 9 unmu ero N-okcun, GapManeBTUYECKH MPUEMIIEMasi COJIb,
(bapmMareBTHUECKH TPUEMIIEMbIH COJIBBAT UJIH CTEpeon3oMep, rae coenuHenne popmysl (11la-1)
npencrasisier coboi coemmuenue ¢opmyn (LXI), (LXIH), (LXXID), (LXXIV)-(LXXXV),
(LXXXVD), (CXIII), (CLXXXVID), (CLXXXVIII), (CXC)-(CXCVI), (CXCVII-6)-(CXCVII-7),
(CXCVII-16)-(CXCVII-17), (CXCVII-19)-(CXCVII-20), (CXCVII-27), (CXCVII-33)-
(CXCVII-35) mnu (CXCVII-37)-(CXCVII-38), npuBeneHHbIX HUXKE:
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[
N
- O F
o] N P
I H '
N . N
|
/N O
o] N = F
| H !
N\ T N

F dopmyna (CXCVIII-20)

P F o
O F
= N =
I H |
N, . N

" dopmymaa (CXCVIII-27)

/O o
o
= N =
I i |
N, . N

dopmyna (CXCVIII-33)

~° o
Q
= N =
I g |
N\ . (]
F

-

dopmyna (CXCVIII-7)

H

N
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_© F .
Naw, 2, oM
" dopmyma (CXCVIIL-35)
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dopmyna (CXCVIII-37)

/O
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F
dopmyna (CXCVIII-38)

18. Coenunenue (C) mo m. 11 wm ero N-okcun, papManeBTUYeCKH pueMiieMasl CoJlb,
(apmaneBTHYECKH MPUEMJIEMBII COJIbBAT MIIN CTepeon3oMep, rae coenuaenue Gopmynsl (Illa-
al) mpencrasisier coboii coemuHenune Gopmyn (CXCVIII-3), (CXCVII-7), (CXCVII-11),
(CXCVIII-16), (CXCVII-19)-(CXCVII-21), (CXCVII-23)-(CXCVII-26), (CXCVIII-28)-
(CXCVIII-31), (CXCVIII-33)-(CXCVIII-39), (CXCVII-42)-(CXCVIII-47), (CXCVIII-49),
(CXCVII-51)-(CXCVIII-53), (CXCVIII-56), (CXCVIII-59), (CXCVII-62), (CXCVIII-66),
(CXCVIII-67), (CXCVII-70), (CXCVIII-71), (CXCVIII-73)- (CXCVIII-75), (CXCVIII-81)-
(CXCVIII-86) mnmu (CXCVIII-88)-(CXCVIII-90), npuBeneHHBIX HIDKE:
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’ dopmyna (CXCVIII-88)
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19. ®@apmaneBTHYECKAss KOMITO3ULMSA, COAEp Kallasi HOCUTENb U B Ka4eCTBE aKTUBHOTO

dopmyna (CXCVIII-90)

uHrpenuenta coequHenue (C), onpeneneHHoe B ioOom u3 m.am. 1-18.

20. Coenunenne (C), onpeneneHHoe B 10O0M u3 m.i. 1-19, nist mpuMeHeHUs: B Ka4eCTBe
JIEKapCTBEHHOTO CPENCTBA.

21. Coenunenune no grodoMy m3 1. 1-19 nist npuMeHeHus aiis jiedeHus 3a00JeBaHmysl,
OTOCPENyeMOro NMPOTEMHKHWHA30M, TAe NMPOTEeMHKWHA3a BbIOpaHa W3 TPYIIbI, COCTOALIEH H3
cnenyroumx: CSF1R, FLT3, Kit, PDGFRB (PDGFR 6era), PDGFRA (PDGFR ansda), ABLI,
ACVRIB (ALK4), AKT1 (PKB annpa), AMPK A1/B1/Gl, AURKA (Aurora A), BTK,
CDK1/uukmua B, CHEK1 (CHK1), CSNK1G2 (CK1 ramma 2), CSNK2A1 (CK2 aneda 1),
DYRK3, EGFR (ErbB1), EPHA2, ERBB2 (HER2), FGFR1, FRAP1 (mTOR), GSK3B (GSK3
6era), IGFIR, IKBKB (IKK 6era), INSR, IRAK4, JAK3, KDR (VEGFR2) LCK, MAP2K1
(MEK1), MAP4K4 (HGK), MAPK 1 (ERK2), MAPK 14 (p38 anbda), MAPK3 (ERK1), MAPKS
(JNK1), MARK2, MET (cMet), NEK1, PAK4, PHKG2, PIMI1, PLK1, PRKACA (PKA),
PRKCB1 (PKC 6era I), ROCK1, RPS6KA3 (RSK2), RPS6KBI1 (p70S6K), SRC, SYK u TEK
(Tie2). IlpenmouyTuTeNbHO, €CIM TPOTEMHKWHA3a BBIOpAHA W3 TPYIIbL, COCTOSIIEH U3
cnenyroux: CSF1R, FLT3, Kit, PDGFRB (PDGFR 6era), PDGFRA (PDGFR anbda).

22. CoenuHeHue, onpeneseHHoe B JIOOOM u3 m.o. 1-19, nns npuMeHeHus Uil JIeYeHUs
3a0oneBaHMs, BBIOPAHHOTO W3 TPYMIbL, BKIOYAOIMEH pak, MeTabonnvyeckue HapyLICHHUS,
BOCTIAJIUTENIbHBIE U Ay TOUMMYHHBIE HAPYLIEHHSI, HEBPOJIOTHIECKHE HAPYIIEHHSI, aTEPOCKIIEPO3 U
CepAeYHO-COCYIuCThIe 3a0oneBanus, cuHApoM IllerpeHa, OTTOpKEHHE AJUIOTPAHCILIAHTATA
NOYKH, BBI3BAHHBIE BUpPYyCaMH 3a00JeBaHus, 3a00IeBaHMsI KPOBOOOPALIEHHUS, OCTEOJIN3 KOCTH U
OCTEOIIOpPO3, OCTEOAPTPHUT, CAPKOMEHHUs, TMCTHOLMUTO3 KJIEeTOK JlaHrepranca, MOBpEXISHHE
CIIMHHOTO MO3Ta, SHIOMETPHO3, aCTMa U aJUIeprUvecKas acTMa, rila3Hble OOJIE3HN XPOHUYECKast
U HeBpomaTHueckasi 0oy 1 pudponponudepaTuBHbie 3a00JI€BaHMUS.

ITo noeepennocTn



NSMEHEHHAS $OPMYJIA M3OBPETEHNMA B COOTBETCTBUM CO CT.34 PCT
1. CoemuHenue uIM ero N-oKcHO, obapMalleBTHUECKMU TIpremMiIieMasd

COJIb, d@&iI)Bd&iLLEEIBU?DitiEE(:IQId III)I{EEDAJIEEDALJﬁ& COJIEBAT WJIM CTepeOrn3IoMep, roe

yKasaHHOe COoenMHEeHre ONMCHBaeTCcd  OdopMyJiaMm (ITa) - (IXa)
[coemuHeHNA KJjlacca , IPVMBEeIOEeHHEEe HMWXe] :
a1)n1
Rz)q (RS
dopmysia (IIa)
= O (Raz)n2
(Redp—— Tl L
O ~
= = NH l/\
I N7
N X Ry Y
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(R o
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/’| NH
Na.
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QQ/ R's (Faa3)n3
(Ro)q (Rs)r

dopmysia (VIIa)
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dopmysia (VIITa)
(Ry) 1 5 J“Lm
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= © NH :':(Rad)m
| D
Na
(Ro)q (Ra) x

dbopmysia (IXa)

TIe IOYHKTHUPHas CBA3b O3HauaeT HeoOg3aTeJIbHYI IBOMHY CBA3b,
u Tge:

- Kaxnell M3 R; ¥ R, HesaBUCUMO OpyT OT OpyTa M B KaxIOM cjiydae
BHIOpaH M3 TPYIIIH, COCTOSAMEN M3 CIeOyoIMx: BOOOPOI, TajoreH, Cig
ankwui, Co.s aJkeHWJI, C, 5 AJKMHWII, LIMKJIIOAJIKWII, I'eTepOLUMKIINII, apWuil U
TreTepoapni, CF3/ CN/ NO2/ OR21! SRZI/ N(R21)2/ CORZI/ C<O)OR21/
CON (Rz1)2, OC(O)R21, OCON(R21)2, NC(O)Rz1, NCON(Rz1)2, OC(R21)20 m
OC (Rs1) 2C (Ryp) 20, T’'oHe yKa3aHHBM aJIkKMJI, aJIKeHWJI, aJIKMHMJI, LUMKJIIOaJIKWJII,
TeTepPOLUKINII, apwuJl UM TeTepoapull Heobg3aTeJIbHO coIepXaT OOMH WK
BoJibllee KOJMUECTBO 3aMecTuUTeJieM, BHOPAHHHX M3 I'PYIILE, COCTOSAMEN U3
cJleoyommnx : raJlIoTeH, Cie QJKWMJI, Co g AJIKeHWJI, Co g AJIKMHWII,
UMKJIOAJKMII, TeTepoumksmi, CFi, CORz1, CON(Rz1)2, C(O)ORz1, N(Rz1)2,
CN wmmm ORy;, M Kaxnooll HeoBd3aTeJIbHBEM aJIKMJILHBEM, aJIKeHMJILHHM,
AJIKMHWMIIb HEIM , LMKJIOAaJIKMJIIb HEIM , TeTepPOLUKIINIIL HEIM, APUIILHEI — WJIM
TeTepOapPUJILHEI 3aMeCTUTeJIb OOIMNOJHUTEJILHO Heo0sS3aTeJIbHO 3aMeleH
cylenyiommuMM : TeTepoUnkInII, N (Ri1), miaM ORi;; M I'Ie KaxOul U3 Rop U Ros
He3aBUCHMO IOPpyI' OT IpyTa ¥M B KaxIoM cJiydae BHOpaH M3 TPYIIIH,
cocTodmey M3 cJenyvimmux: Bomopomn, Ci-g ajkmi, Co.s aJkeHmsi, Co g
AJIKMHWII, LUKJIOAJIKWII, TeTepOlMKIINII, apwuil, TeTepoapwull U apuiaJIKuI U
TIe yKa3aHHBEEe aJIKMIIbHBEIM, aJIKeHWJIbHBEIM, aJIKMHMIJILHBL, LMKJIOAJIKMIILHLIM,
TeTepPOUMKIIMIIL HEM, ApPUJIILHEI, TeTepoapnib HEM u apuiiaJIKMJIb HE
3aMeCTUTENM HeoDAa3aTeJIbHO 3aMeNleHH CJelyllyMu: TajioreH, Ci_g aJIkn,
LUMKJIOAJIKWII, TeTepPOoUUKIMII, apwui, ORiz; M N (Rizs)., I'Ie KaxOwl M3 Rai;
" Ri; He3aBUCKHMO IOPYT OT IOpyra M B KaxIOM cJiydae BHOpaH M3 I'PYIIIH,
cocTodmey M3 CcIemyimMx: Bomopon M Ci_4 aJKMJI; KaxXIulM M3 p ABJIdeTcd
IeJIHM UMCJIOM B IOuanasoHe oT 0 mo 4; KaxOui M3 J ABJISEeTCHS LeJhM
UMCJIOM B IOManas3oHe oT 0 mo 2;

- KaxOel M3 Rz He3aBUCKMMO IOpyID OT Ipyra M B KaXIoM clydae

BHIOpaH M3 TPYINH, COCTOAmEeM M3 CJeOylmMx: Bomopon, TajoreH, Ci is



ankuii, C,_15 ajxreHws, C, 15 aAJKMHWII, LIUKIIOAJIKWII, TeTepouukyui, CFs,
CN, ORz1, SRzi, N(Rz1)2, NC(O)Rz1, NCON(Rz1)2, CORzy;, C(0O)ORyy,
CON(Rz1)2, OC(O)Rz1, OCON(Rz1)2, OC(R21)20 m OC(Ry1)2C(Ry2)20, THOE
YKasaHHBEM aJIkKMJI, aJIKeHWJI, aJKMHWII, ULUUKIJIOAJKMUI ¥ TeTepOLUMKJIIMII
Heo®a3aTelIbHO colepXaT OIVMH MM OoJibllee KOJUMUECTBO 3aMecTuTeJeu,
BHOPAHHHX M3 TPYIIH, COCTOANEN M3 CJeOyimux: TrajioreH, Ci_is aJIKWII,
CFi3, N(Rs1)», CN mim OR,;; M T'He KaxIOell U3 Ry; M Ry, He3aBUCHMO OPYT
OT Ipyra ¥ B KaxIoOM cJydyae BHOpaH M3 TPYIINE, COCTOAmeN U3
CIIeOyImnX & BOIOpPOI, Cio15 aQJIKWMI, Cy_15 AJIKEHWJI, Cyr_15 AQJKMHWUII,
UUKJIOAJIKWUII, TeTepOLUMKIIWII, apwui, TeTepoapwu ¥ apuiajKuil ¥ TIe
yKasaHHEEe aJIKMJILHEM, aJIKeHWJILHBEM, AaJIKMHWJIBHEM, ULUMKJIOAJIKMJIILHEM,
TeTepPOUMKIIMIIL HEM, APUJIILHE, TreTepoapuiIbHEM u apnIIaJIKMJIIbL HE
3aMeCTUTEJIM HeoOdA3aTeJIbHO 3aMelleHE CJeOylMMK: TaJioreH, aJiKWui,
UUKJIOAJIKMII, TeTepOoUMKJIMII, apwuj, ORz; mam N (Rsy),, I'Ie KaxObll M3 Ra;
" Ri3; He3aBMCHMMO IOPYyT OT IpyTl'a M B KaxXIOM CJliydae BHOpaH U3 I'PYIIIH,
COoCTOAmMEeN M3 Cclenylmmux: Bomopon U Ci 4 aJKWII; KaxXObM U3 r ABJIAeTCH
LeJItM YMCJIOM B Ouamnaz3oHe oT 0 mo 3; OpM yCJOBMM, UTO, ecau R3=NR,;
u RsH, T0 R; u NR; BMecTe MOTYT 00pa30BaTh HACHIEHHBM WJIMU
HeHaCHIeHHHY LUKJINYEeCKUM opaTrMeHT;

- Kaxmoull U3 Ry ¥ R, HesaBMcCUMO OpYyT OT Opyra M B KakIOM cjydae
BHIOPAHE M3 TPYIIIE, COCTOAMeM M3 cjelyllMux: Bomopon, CFi, Ci_g aJIkWiI,
Co_5 aJIkeHnJI, Cy 5 aJIKMHWII, LUKJIOAJKWII UM TEeTePOLUMKIIMII, I'Ie YKa3aHHHM
aJIKMUJI, aJIKeHWJI, aJIKMHWJII, LIMUKJIIOAJIKMUII U TeTEePOLUUKIINII HeoOdg3aTeJIbHO
3aMellleHbl CJEeOYIVMKM : aToOM TajloT'eHa, apujibHasa TpVyIilla, apuilallKUIbHaA
rpynmna, ORi3, SRis, N(Risz)s, CF3; mam CN, Ioe KaxIOell M3 Ri3 He3aBUCUMO
OIpyI OT IOpyTra BHOpaH M3 TIPYIIH, BKJIOUanmel Bomopon, Ci_ i, aJKu,
Cs1» AJIKeHWUII, Co 1p AQJIKMHWUII, LUKJIOAJIKWJI, TeTEePOLUUKIINII, apwui,
reTepoapuil WU apuIIaJIkKniI, KOTOPHE HeoB4g3aTelIbHO 3aMelleHE
CIenyniyMr : aToOM TajloT'eHa, apwujibHad IpyIllla, apuilalKuibHaga IpyIna,
OR3; mian N (Rsp),, TIOe KaxXOulM M3 Ri; U Ry, He3aBUCHMMO IPYyT OT OpyTa M
B KaxXIOoM cJiyyae BHOpaH U3 TPYIIIOHE, COCTOAmMeN M3 CJelYMMX: BOOOPOI
u Ci 4 aJKWJI UM X HABJIAETCH LeJJHM UYMCJIOM B IOManazoHe oT 0 mo 7; mnpu
YCJIOBUM, UTO, ecau x=0, To AU R; BMecTe MOTYT 00pa30BaTh HaCHINeHHBN
MM HeHACHMeHHHM LIUKJIMYEeCKUM QpaTrMeHT;

- T BuHbpaH M3 TPyOnH, BkJIodabmesn CH,, N-R, O miaum S, 1rme R
BHOpaH M3 TPYIIH, BRJLUawmel Bomopol, Ci 1o aJKWUJI WMIM LIUKJIOAJIKWII,
KOTOPHE HeOoDA3aTeJIbHO 3aMelleHH CIeOYRIMMK: aToOM TajioT'eHa, apuiibHad
TpyIna WX apuilalKuiIbHadgd Tpylla; IpedrnouTuTtellbHOo T BeHOpaH U3
TPYNnH, BkJouakmer CH, mam O;

- Kaxgei M3 U He3aBUCKUMO B KaxXIOM cJiydae BBI@paH 3 TPYIIIH,



BrJOUakmen C-rajioredH, C-R, O miam N; R BHOpaH M3 TPYIIIH, BKJOUALIENR
BOIOPOI, OR11, N(Ri1) 2, Ci 19 QJKMJI WJIM LMKJIOAJKWI, KOTOPHE
HeoOd3aTeJIbHO 3aMelleHb CJIeOYIVMKM: aToM I'aJIoTeHa, apuiibHasa Tpylla
WM apuilaJKuJbHasg Tpylla, IIe KaxXOey M3 Ri; He3aBUCKMMO IPYID OT
Ipyra M B KaXIOM cJiydae BHOpaH M3 TPYIIH, COCTOAmMEeN M3 CJelyIMUX :
Bomopon u Ci_4 aJKWII; OPeOlouTUTeJIbHO U He3aBUCHMMO B KaxIoM cliydae
BEIOpaH nus3 TPYIIIIEL, BKJIOU AN C-raJjioreH, C-R I N; "
NpenrIouTUTEeJILHO R O3HadvaeT BOODOpPOO WM Ci4 aJIKWJI, DoJiee
NpennouTuTesSJbHO U He3aBUMCHMMO B KaxXIOM Cllydae BHOpaH K13 TpPYIIIH,
BrJmouanmen C-R miam N; um OoJee HNpPedlnouTHUTEeJIbHO R o3HauaeT BOIOPOX;

- Kaxoeli M3 D He3aBUCHMMO B KaXIOM cCJiydyae BHOpaH M3 ITPYIIIH,
BrJmouanmen C, C-R wmim N, 1Tme R BuHOpaH M3 TPYIIH, BKJOUAKIEN
Bomopon, Ci 5 aQlIKWJI MU LUKIIOAJIKWUII; IPenlIouTUTEeJIbHO D He3aBUCHMMO B
KaxmoM cJiydyae BeOpaH M3 TPYINH, BkJouvabomerr C, C-R miam N, u
NpenIouTUTeJIbHO R O3HauvaeT BOIOOPOL;

- I ABJIFeTCA LeJBM UMCJIOM, PAaBHEM 1 MM 2;

- N ABJAeTCA LeJBM 4YMCJIOM, pPaBHEM 0 miam 1;

- KaxOuy¥ u3 R,; He3aBUCHUMO IpyI' OT OpyTla M B KaxXIOM cJjydae
BHIOpaH M3 TPYIIH, COCTOAmEeN M3 clenylmmx: Bomopom, Ci.s alxui, C,-
15 aJIKeHMJI U C,_ 15 AJKMHWMII, I'Ie yKasz3aHHBM Ci_; aJIKuJI, Cy 15 AJIKEHWUJI U
Co 15 AQJKMHWMII HeoO43aTeJIbHO 3aMelleHBE CJelyRlyMM: aToM I'aJIoTeHa,
apuiibHag TpPylla WIM apujlallkuiIbHad TpPyIla; KaxOoe M3 nl gaBjdgercs
LIeJIBIM YUMCJIOM B Ouanaz3oHe oT 0 mo 5; nOpemnouTuTesIbHO R,; O3Hadaer
Bomopon wmiu Cqi_ 5 aJIKWUJII;

- Kaxnoell u3 R,,, HEe3aBMUCUMO IPYI OT Opyra M B KaXIoM cjydae
BHOPpAaH M3 TPYIIH, cocTodmel M3 cjenyiomux: Ci 15 aJIkuil, C,_ 15 aJIKeHWJI,
Cso 15 AJIKMHWII, LUKIIOaJIKWII, TeTEePOLUVKIINI, apwui, TreTepoapui,
apujaJkui, TrajoreH, NO,, CF;, CN, ORj;i1, SRi1, N(Ry11)2, OC(Ri1)20,
OC (R11)2C(R11) 20, COORi1, CO(Ri1)2, CON(Ri1)2, M SON(Ri1)2, UM KaXObld
Heob®dga3aTelIbHHMN aJIKMJIb HEIM , aJIKeHWUJILHEIM, AJIKMHWIIb HEIM ,
LMKJIOAJIKMIIb HEIM , apPWUJIILHEI, TeTepPOUMKIIMIILHE, reTepoapniibHEM
3aMeCTUTEJIb OOTIOJIHUTEJILEHO HeoOd3aTeJILHO 3aMeleH CJIeOYIMVMA
rajoreH, Ci ¢ aJKWiI, UIMKJOoaJNkwy, apwuia, N(Rq{1),, CF3;, CN, COOR;;,
CO(Ry1)2, CON(R11)2, SOsN(Ri1)p mam OR;; M T’'Ie KaxXObBM M3 Ri; HE3aBUCUMO
IpyD OT Ipyra M B KaxXIoM CcJiydae BHOpaH M3 TPYIIH, COCTOAmEN U3
crenyomux .  Bomopon, Ci.g aJKWi, UUKJIOAJIKWII, TeTepPOLUKINII, apwui,
TeTepoapull ¥ apuilalkui, I'Ie YKa3aHHHe aJIKMJILHEM, aJIKeHWJILHBI,
AJIKMHWIIb HEIM , LMKJIOAJIKJIIb HEIM , TeTepPOLMKIINIIL HEIM, apWJILHBI,
TeTepOapUIILHEM UM apUJIaJKUIILHEM 3aMecTUTe M HeobOsa3aTelIbHO 3aMelleHH

CIJeIVIOMUMU . TajloTeH, C; ¢ aJIKMJI, LUKIJIOAJKWJI, TeTepOLUKIIMII, ORj3; MIMU



N(R3;) 2, TOe KaxOoli M3 Ri3; ¥ Ry He3aBMCHMMO IOpPYID OT IOpyra M B KaXIoM
ciydae BHOpaH M3 TPYINHE, COCTOAmMeM M3 CJeOyimyx: Bomopond M Ciy
ankwui; ©OoJiee NPeONouTUTENILHO, eCJM KaXOel M3 R,, He3aBUCUMO BHOpaH
M3 TPYINOBE, COCTOAmEeN M3 cJaenyiomux: TrajoreH, ORp;, Ci¢ aJKWUI,
LIMKJIOAJIKMII, TEeTEPOLUUKINII, apwui, rerepoapwmi, CFs;, CN, SRy1, N(Ri1)2,
OC (R11) 20, OC(R11)2C(R11)20, COOR;i;, CO(Ry1)2 M CON(R4i1)o, M T'Ie KaxXObM
13 Ri; He3aBMCHMO IpyT OT IpyTra M B KaXIOM CJiyyae BHOpaH M3 TPYIIIH,
cocrodmen U3 CJIe oy : BOOOPOL, Ci-4 aJyxwmi, UUKJIOAJIKUII U
TeTepOUMKIMII; eme ©OoJjiee MNPenlouTUTEeJIbHO, eCJM KaXOem U3 Ry
He3aBUCKMO BHOpaH M3 TPYIIIH, COCTOANeN M3 cJelylmux: rajoreH, 0Ci_4
ankuii, Ci_4 aJIKWJI, UMKJIOAJIKWUJI, TeTepOoLUKIIWII, apwuil, reTepoapwui, CFs,
CN, OCH,O, OCH,CH,O, COOH, COO(Ci_4 ankwui), CO(rerepouurini), CO (C;i_y
aJxmi), CONH(C; 4 anxwmiy) ¥ CONH (UMKJIOAJIKMJI) ; KaXIBelM M3 n2 SBJISEeTCSH
LeJIBIM 4UMCJIOM B Ouarnasz3oHe oT 0 mo 4; OpellouTUTeSBHO KaXxIel M3 n2
ABJIAeTCHA LeJBIM 4YMCJIOM B IManas3oHe oT 0 mo 2;

- KaxOwi M3 B He3aBMCKUMO OPYID OT Opyra M B KaxXIoM cJjydae
BHIOpaH M3 TPYINH, BkJouabmern C-R, O, N, S u NRy,, Tme R BuOpaH U3
TPYIINE, BKJIOUYaIMey Bomopon miau Ci 19 aJKWII, KOTOPHM HeoOsa3aTeJbHO
3aMeleH aToOMOM TajloTeHa, apWJbHOM TPYyNIo¥ WM apuilaJKUIILHOM
TpPynno, rmoe Ry BHOpaH M3 TPYIIIE, COCTOAleN M3 CJeOylmMxX: BOIOPOIN,
Ci g ankmil, Ci_ g AJIKEHWJI, LUMKJIOAJIKWUJI, TeTePOLUKIINII, apwuil, apuiiaJikuil
n CFi3; NOpPemlouTUTeSIbHO KaxXObeld M3 B He3aBUCHMMO OPYyI OT IOpyra U B
KaxIoM cCJydae KaxOwel BHOpaH M3 TPYINH, BRJouabmer C-R, O m NR,.,
roe Ry BHOpaH M3 TPYIINH, BRJOUalmel Bomopon wmiamM Ci4 aJkuiI U R
O3HadvaeT Bomoponl wmiau Ci_ 4, aJIKUJII.

- Kaxiwi M3 E He3aBMUCHMMO OPYI OT IOpyTla M B KaxIoM cJjydae
BHOPpaH M3 TIpYINe, BkJouabmer C-R, O, N, S u NRy,, rme R BuOpaH U3
TPYIIH, BRJIOUAkIeM Bomopol MM Ci 19 aJIKMUJI, KOTOPHM HeoOsa3aTelIbHO
3aMeleH aToOMOM TaJjloTeHa, apuJIbLHOW TpPYyNNou WM apuiaJIKUIbLHOM
Tpynno¥, rme Ry BHOpaH M3 TPYIIIH, COCTOANeM M3 CJedyllMxX: BOIOPOIN,
Ci_g anxkmil, Ci_ g AJIKEHWJI, LUKJIOAJIKWUJI, TeTepPOLUKIINII, apwuil, apuilaJikKui
u CFi3; NOpedlouTUTeNIbHO KaxOell M3 E He3aBUCHMMO OPYIT OT IOpyra U B
KaxIoM cJiyyae BHOpaH M3 TPYINH, BkJIodabmey C-R, O u NRy,, Toe Ry
BHOpaH mu3 TPYIIH, BKJLOUawmel Bomoponl wmiam Ci 4 aJKMJI M R o3HauaerT
Bomopon wiau Ci_ 4 AJKWUII.

- KaxOe U3 R,,, He3aBUCHMMO IpyTI OT IpyTra M B KaxXIoM clydae
BHOpPAaH M3 TPYIIIH, COoCTodmeN M3 cjenyiomux: Ci 15 aJIkui, C, 15 aJIKeHWJI,
Cso 15 aJIKMHWII, LIUKIIOAJIKWII, TeTEePOLUUKIINII, apwui, TeTepoapui,
apujaJkwmi, TrajoreH, NO,, CF;, CN, ORi1, SRi1, N(Ry11)2, OC(R;1)20,
OC (Ry1) 2C(Ry1) 20, COORy;y, CO(Ry1)2 M CON(R11)2, M KaxOeli HeoOa3aTeJIbHHEMN



AJIKMIILHEM, aJIKeHWJILHBEM, aJIKMHUIbHBY, LIUMKJIOAJKUIILHEY, apuJIbHBI,
TeTepOUMKIIMIIL HEM, TeTepoapuJILHEM, apuJIajIKMUIIbLHEM 3aMeCTUTEJIb
OOTIOJIHUTEJILHO Heo0da3aTeJIbHO 3aMelleH CJeOyRIMMM: TajloT'eH, aJKWuJ,
HUMKJIOaNKWJI, apui, N(Ri1)s, CN mam OR{; M T'Ie KaxIuM M3 R;; HE3aBUCHUMO
IpyD OT Ipyra M B KaXIoM CcJiydae BHOpaH M3 TPYIIH, COCTOAmMEN U3
clenynmux: Bomopon, Ci.g ajKWi, UUKJIOAJIKWUII, TeTepOLUKIINII, apwui,
TreTepoapuil ¥ apuilaJKuil, I'Ie YKa3aHHbBe aJIKWJIbHHEM, aJIKeHWJILHEBI,
AJIKMHWIIb HEIM , LMKJIOAJIKMJIIb HEIM , TeTepPOLUMKIINIIL HEIM, APWJILHE,
TeTepOapUIILHEM U apUJIaJKMIILHEM 3aMeCTUTe M HeoOsa3aTeJIbHO 3aMelleHH
cIJenyniyMr .  TaJIoTeH, aJiKuil, ULIUKIIOaJIKUJI, TeTepoumkjui, OR3; wWin
N(R3s) o, TOe Kaxouli M3 Ri3; M Ry He3aBMCHMMO IOpYID OT IOpyra M B KaXIOM
clydae BHOpaH M3 TPYIIH, COCTOAMEeM M3 CJeOylmyx: Bomopond M Ciy
ankui; ©oJiee NPEenOlouTUTENIbHO, eCJM KaXOel M3 R,; He3aBUCUMO BHOpaH
U3 TPYINOH, CcoCToAmeM u3 cJenyommux: rajioreH, ORi;, Ci g aJKWI,
LUMKJIOAJIKWUII, TEeTEepPOLUMKIMI, apui, TreTepoapwy, CF;, CN, SRi;, N(Ri1)a,
OC (R11) 20, OC(Ri11)2C(R11)20, COORi1, CO(Ry1)2 u CON(R11)2, M T'Oe KaXIOLM
13 Ri; He3aBUCHUMO IOpyT OT IOpyTl'a M B KaXIOM Cllydyae BHOpaH M3 I'PYIIIH,
cocToAmen U3 CJIeOyIOmnX & Bomopon u  Ci4 aJKWUI; eme BoJiee
NPenlouTUTEeNIbHO, eCJM KaxXObl U3 R,,; He3aBUCKHMMO BHOpaH W3 TPYIIIH,
cocrTodmer M3 clenyomux: rajioreH, OCi_4 aJkuj, Ci_4 aJIKMUJI, LIMKJIOAJIKWJII,
TeTepOUUKIINII, apwui, rerepoapmuy, CF;, CN, OCH,O m OCH,CH,O; KaxIu
1“3 nd gaBJSeTCsA LeJIHM UMCJIOM B OManasoHe oT 0 mo 4; OpenloudTUTeJsIbLHO
Kaxoel M3 nd gpjigeTcs LeJiBM UMCJIOM B Omarnas3oHe oT 0 mo 2;

- Kaxnell 13 R,3, He3aBMUCUMO IPYI OT Opyra M B KaXIoM cjydae
BHOPAaH M3 TPYIIIH, CcoCcTodmel M3 cjenyiomux: Ci 15 aJIkuil, C,_ 15 aJIKeHWJI,
Cso 15 AJIKMHWII, LMKJIOaJIKWII, TeTEePOLUVKIINI, apwui, reTepoapui,

apuiajgkmi, TrajgoreH, CFi;, ORy1, SRy1, N(Ry1)2, COORy;, CO(Rqq)2,

CON (Ri1) 2, u KaxOun HeobBsg3aTeJIbHEM AJIKMJIIb HEIM, aJIKeHWUJIbHEIM,
AJIKMHMIIL HEIM, LMKJIO aJIKMJIIL HEIM , apUIILHBIM, TeTepPOUUKIINIIL HEIM,
reTepoapuiibHEIM, apuIIaJIKMUIIbL HE 3aMeCTUTEeJIb OOIIOJIHUTEJILHO

HeoO43aTeJIbHO 3aMelleH CJey MMM : TaJjloTeH, aJIKWJI, LIUMKJIOAJIKWUJI,
apuii, N(Ri1)2, CN mam OR;; M T'Ie KaxOwli M3 R;; He3aBUCHUMO IpPyI OT
Ipyra M B KaXIOM cJiydae BHOpaH M3 TPYIIH, COCTOAmMeN U3 CJelYIMUX :
Bomopol, Ci.g AJKWUI, LUUKJIOAJIKWUII, TeTepPOLUKIINII, apwui, TeTepoapuil u
apuIIaJIKn, Ioe YVKa3aHHBN aJIKMJILHEBI, LUMKJIO aJIKMJIL HEIM,
TeTepPOUMKIIMIIL HEM, APUJIILHEI, TeTepoapuibHEM " apuiiaJIKMJIb HEM
3aMeCTUTEJIM HeoOdA3aTeJIbHO 3aMelleHE CIeOyIMMM: TaJloTeH, aJiKWui,
LUVKJIOAJIKWUII, TeTepolukani, ORsz; mau N (Rsy),, TOe KaxIOui M3 Ri; M Ras
He3aBMCUMO IOpyI' OT IOpyra M B KaXIOM CJliydae BHOpaH K3 TpPYIIIH,

CoCTOAmeN M3 CJeOyIUX : Bomoponl U Ci_4 aJIkMJI; OoJiee NPenlouTUTEJIBHO,



ecJaM KaxOwM M3 R,3 He3aBMCHUMO BHOpaH M3 TPYINH, COCTOAmMeN U3
craenyiommx: Ci_g aJIKWUII, LUKJIOAJKMII, TeTepOlMKIMII, apwuil M TeTepoapui;
eme ©oJiee MNPelloUTUTEeJILHO, ecCiu R,; o03HadvaeT C; 4 aJKWJI, KaxXIL U3
n3 gBJLeTCH LeJHM UMCJIOM B IOManasoHe oT 0 mo 2.

TIe YKa3aHHHM LMKJIOAJKWMJI IpeldcTaBJIgeT CcOOO0OM MOHOUMKIMUECKYIO,
BULIMKINUECKYD MM TPULUKINMUECKYD KOJBbIEBYID CUCTeMy, colepXamyi 3—7
2JIEMEHTOB KoJIblla B OOHOM  KOJIbIlE; yKasaHHBMN TeTepOLUMKIINII
opencraBJgeT CcoOOM HACHMEHHBM, UYaCTUUYHO HACHIMEeHHHM WM [IOJIHOCTHLIO
HACHIMEHHE MOHOLMKJII, OMIMKII WJIM TPUIMKI, cCcodepXamui oT 3 mo 12
aTOMOB yIUlepoma M 1 MM 2 TeTepoaToMa, He3aBUCHMO BHOPAaHHHX U3
upycyga O mau N; yKa3aHHBM apujl IpeacTaBjageT cobor deHMJI, HaQTWII MU
aHTpalleHuJI, HeoOsa3aTelIbHO KapOOoOUMKIMUECKM CKOHIOEHCHUPOBAHHBM C
LUMKJIOAJIKMUIIOM MM TeTepOLMKIMIIOM, comepXamyMm 5-7 BJIeMeHTOB KOJblia;
YKa3aHHBEM TeTepoapui INpelcTaBjigeT cofoM MOHOLUUKJIMUECKYID KOJbLIIEBYIO
CTPYKTYPY, CcoOepXamyilo 5 MM 6 KOJIBLEBHX aTOMOB, WM OMIMKIIMUECKYIO
apoMaTHMUYeCcKyl TpylIly, comepxamyilo oT 8 mo 10 aToMoB, comepxamyio 1-3
reTepoaToMa, He3aBUCHMMO BHOpPaHHHX M3 umcja O miam N.

2. CoenuHeHue (C), onmceBawmeecs obmumMm odoopMmyJsammu (IIa) -
(IXa), mnno n. 1 mim ero N-okcun, odapMalleBTUUECKU IpueMIIieMas COJib,
bapMalleBTHMUECKM HNpMEeMIIEMBEM COJIEBAT MM CTepeou3oMep, TIhe:

- Kaxoe M3 R; M R, He3aBMCKHMMO IPYyI OT Ipyra M B KaXIoM cliyuyae
BHOpAaH M3 TPYIIIE, COCTOAmMeN M3 CJeOyIMX: BOIOPOH, TajioreH, Ci_g
ankmi, Cy_ s aJIkeHuJI, C,_ 5 aAJKUHWII, LIUKJIOAJIKMUIJI, TeTepPOLUUKIINII, apwuil u
rerepoapmi, CFi;, CN, NO;, ORzi, SRz, N(Rz1)2, CORz;, C(O)ORyy,
CON (Rz1) 2, OC(O)Rz1, OCON(R21)2, NC(O)Ry1, NCON(Rz1)2, OC(R21)20 m
OC (Ry1) 2C (Rys) 20, T’'IHe yKa3aHHHEM aJIKMJI, aJIKeHWJI, aJIKMHMJI, LUKJIIOaJIKWMII,
TeTepPOLUUKIINII, apuJl ¥ TeTepoapwuyl Heoda3aTeJIbHO comepXaT OOMH WK
BoJibllee KOJMUECTBO 3aMecTuUTeJiel, BHOPaHHHX M3 I'PYIINLE, COCTOAMEeV U3
CJIeOYIOMUX & rajioreH, Ci_e aJKWMUI, Cyr_5  QJIKEeHWI, Co_g AJIKVHWII,
UMKJIoaJKMJI, TeTepounkymi, CFi, COR,;, CON(Rs1)2, C(O)ORs1, N(Rz1)32,
CN wmim OR,;, ¥ KaxIOulM Heo®g3aTeJIbHHEM AaJIKMJIBHBEM, aJIKeHMJILHEBM,
AJIKMHWIIb HEIM , LMKJIOAJIKJIIb HEIM , TeTepPOLUKIINIIL HEIM, APWMIILHEI — WJIM
TeTepOapMJILHEI 3aMeCcCTUTeJIb OONOJHUTEJILHO HeobOsa3aTelIbHO 3aMeleH
cIlenyiomuMm :: TeTepoUrkInJ, N(Rii1), mauM OR;;; ¥ I'Ie KaxOul U3 Ry U Rys
He3aBUCKMO OpyI' OT IpyTra ¥M B KaxIoM cJiydae BHOpaH M3 TPYIIIH,
cocTodAmey M3 cJenyvimux: Bomopon, Ci.g ajakmi, C, s alkeHms, C, s
AJIKMHWII, LMKJIOAJIKWII, TeTepOlMKIINII, apwull, TeTepoapwull M apuiIalIKuI U
Ioe yKa3aHHBEe aJIKMIIbHBEIM, aJIKeHWMJIbHBEM, aJIKMHMIILHBEL, LIMKJIOAJIKMIILHLIM,
TeTepPOUMKIIMIIL HEM, ApPUJIILHEI, TeTepoapnibHEM " apuiiaJIKMJIb HEM

3aMeCTUTEJIM HeoBd3aTelIbHO 3aMelleHH CJeylVMU: TaJioTeH, Ci_ g aJIKui,



LUVKJIOAJIKWUII, TeTepOoUuKIMI, apwui, ORi3; mian N (Rsy),, TI'Ie KaxXOwl M3 Raij
" Rs3, HezaBMCHMMO IOpyT OT IOpyTa M B KaXIOM CJiydae BHOpaH M3 TPYIIIH,
cocTodAmeN M3 CclelyimMx: Bomopon M Ci 4 aJKMJI; KaxXIuM M3 p ABJIAeTcd
eJIHM UMCJIOM B IOManasoHe oT 0 mo 4; KaxOwel M3 J SABJSETCHS LeJhM
uMcJIoOM B IOmanasoHe oT 0 mo 2;

- KaXIel M3 R3; He3aBUCKUMO IOpyI' OT IpyTla M B KaXIOM CJjydae
BHOpPaH M3 TPYIIH, COCTOANEV M3 CIelyiolMx: BOINOPOL, TraJjoreH, Ci_is
ankuil, C,.15 ajgreHws, C, 15 aAJKMHWII, LUIMUKJIIOAJIKWII, TeTepouukyuia, CFs,
CN, ORz1, SRzi, N(Rz1)2, NC(O)Rz;, NCON(Rz1)2, CORzi, C(O)ORz1,
CON(Rz1)2, OC(O)Rz1, OCON(Rz1)2, OC(R21)20 m OC(Ry1)2C(Ry2)20, THE
YKasaHHBEM aJIKWJI, aJIKeHWJI, aJIKMHWII, ULIMUKJIOAJKWUI ¥ TeTepOLUMKJIIMII
HeoOsa3aTelIbHO colepXaT OIMH MM OoJibllee KOJUMUECTBO 3aMeCcTUTeJIeN,
BHOPAHHHX M3 TPYIIH, COCTOAMEN M3 CJeOyllux: TrajioreH, Ci_is aJIKWII,
CF3, N(Rz1)2, CN miam OR,;; M T'He KaxXOeli U3 Ry U Ry, HEe3aBUCHMMO IPYT
oOT IOpyra ¥ B KaxIoM CcJydyae BHOpaH M3 TPYINH, COCTodmer u3
CJIeOYIOMUX & BOOOPOL, Cio15  aJIKWMII, Cyr_15 AJIKEHWJI, Cor_15 QJIKMHWII,
UUKJIOAJIKWUII, TeTepOLUMKIIMII, apwui, TeTepoapwui ¥ apuilajKkujl ¥ TOe
yKa3aHHBEEe aJIKMJILHBEM, aJIKeHWUJILHBEM, aJKMHUJIBHBEM, LIUKJIOAJIKWUJIILHLIM,
TeTepOUMKIIMIILHEM, APUJIILHEIM, TeTepoapusib HEM u apUIIaJIKMUIIb HEIM
3aMeCTUTEeNIM HeoOd3aTeJIbHO 3aMelleHbl CJelylolyMM: TaJioTeH, aJIKW,
LUUKJIOAJIKMII, TeTePOUMKIIMII, apui, ORiz; MM N (Rizs),, I'Ie KaxXOul M3 Raij
" Ri3y, He3aBMCHMMO IOpyT OT IpyTra M B KaXIOM CJlydae BHOpaH M3 I'PYIIIH,
cocTodmey M3 CJIenyioIMx: BOOOpon M Ci_ 4 aJKMJI; KaxXIulM M3 r gBJISeTCs
LIeJIBIM UMCJIOM B IMamnas3oHe oT O mo 3; HOpM YCJIOBMM, UTO, ecyu Ri;=NR,;
u Rs,H, To0 R; m NR,;, BMecTe MOTI'yT o0O0pa30BaTh HACHIMEHHHN WJINU
HeHACHIEHHEM LIUKJIMYEeCKUM (parMeHT;

- Kaxmoull u3 Ry ¥ R, HesaBMCUMO OpyT OT Ipyra M B KakIOM CJydae
BHOPAaHE M3 TPYIIIH, COCTOAmeM M3 CcJedyllMx: Bomopol, Cig aJKUI U
Cy_5 AJIKEHWUJI, T'Oe YyKasz3aHHBM Ci ¢ ajdkuil U C, 5 aJIKeHMJI HeoBa3aTeJIbHO
3aMelleHE aTOMOM TaJiIoTeHa M X [ABJIAEeTCS LeJIBIM UMCJIOM B OualnasoHe OT
0 mo 7; mpu ycjgoBuu, uto, ecau x=0, To AU R; BMecTe MOT'yT oOpasoBaThk
HACHIMEHHBN MJIM HEHACHMEeHHBM LIUKJIMUeCKUM (parMeHT;

3. CoenmHeHMe WM €70 N-okcun, OapMalleBTUUECKM [IpMeMJIeMas
CoJib, OGapMalleBTHMUECKM IIPpMeMJIEMHM COJILBAT WMJIM CTepeousoMep, TIe
YKaz3aHHOe COeIMHEHMe ONMCHBaeTcsa o¢opMmyJlaMmu (ITa-a) - (IXa-a)

[coenmHeHusa (C) kJjacca (1), IpPMBeIeHHEE HWXEe] :



R'1 RS R )
| O R / al/ni
(R1)p1 \%/O\Q)LNH 4 (\J
NaX X Ryl T
(Ra)q (Ra)r x
R o (Raz)nz
R | 4 P
Z | \O)LNH Ik /J
NSX X Ry Y
(R2)q X

dopmysia (ITa-a)

(R3)r

Nq:.,\| @)LNH LIS
Ry (Rol x
(Rﬂ;lQ\Jo S
O
Rody  (Ra) .

bopmysia (IITla-a)

bopmyria (IVa-a)

dopmysia (Va-a)

R S @) (Razhn2
(R)p1—— Ral U,
b Qj/o X" “NH l( /j
N.;.b,\l | X R, i
(RZ}q (RS)r X
dbopmysia (VIa-a)
R )R1_I\ O 5
1/p1 1 =B,
A0S ONH :f E
NQQJ | >§ Lﬁxﬂ%@m
R R
( 2q Relr ) dopmysia (VIiIa-a)
R X
O
(Rijpr— o NN
N X Ty T (Raghna
R)q (R x

dopmysia (VIITa-a)
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(Ry) > i {R‘*] Diys
1)p1 ] o %
= | | NH | :(.\ﬁ\[': (Raa)na
NQ::/\ N \‘R'A‘_J
{(Rz)q (Rak x dopmyiia (IXa-a)

rone Rl/ R2/ R3/ R4/ R4,/ Ral/ Ra2l Ra3/ Ra4/ T/ U/ B/ EI DI q, I,

X, nl, n2, n3, n4d, m, n ABJAOTCAI TaKVMM, KakK OINpeleJleHO B II. 1 u

roe:
- R’ BEIOpaH M3 TPYIIH, cocToAmer m3 ciaenyiomux: (R’:—-a) - (R’i1-
d):
(Rp1) —E?%2 (Ry1) _Efzy
mp1x=¢ LU N
(R'4-a) (R'4-b)

Y. o
N rd ~ Y
x'f ,\T_(Rm)m X d (Rotht

(R'1-c) (R'+-d)

roe:

Kaxouit m3 X, Y M Z He3aBUCKHMO OPYI OT IpyTla M B KaxXIOoM cJyyae
BHOpAaH M3 I'pYINe, BkJouabmer C-R, O, N, S u NRy,, rme R BubOpaH U3
TPYIIE, BRJOUabmel Bomopon miau Ci g aJIkMJl, KOTOPHM HeoOsS3aTelIbHO
3aMeleH aToOMOM TaJjloTeHa, apuJIbHOW TpPYyNNoM WM apuiaJIKUIIbLHOM
TPynno, rmoe Ry BHOpaH M3 TPYIIIH, COCTOANEeM M3 CJeOyilMX: BOIOPOM,

Ci ¢ alIkmil, Ci ¢ aJKEHWJI, LUUKIJIOAJIKIWII, TeTePOLUKIIMII, apwuil, apuiIaJIKUI

u CFs, u KaxOun aJIKMJIb HEIM , aJIKeHWJIbHEIM, LMKJIOAJIKNIIL HEIM ,
TeTepPOUMKIIMIIL HEM, apPWUJIIL HEI WIIN apuIIaJIKMIIbL HEM 3aMeCcTUTelb
OOIIOJIHUTEJILHO Heo0sS3aTeJIbHO 3aMelleH cJedyllMMM: TeTepOoLMKIINI,

N (Ri1)2 miau ORi:; MNPEIOIOUTUTEJSIBHO KaxOwl M3 X, Y M Z He3aBUCHMO IPYT
OT IOpyTa M B KaxIoM CcJiydyae KaxXObll BHOpaH M3 TPYIIIH, BKJIOUAIeNR
C-R, O u NRy,, Tme Ry BHOpaH M3 TI'PYIINBE, BKJILOUaKIeEy BoOopond MM Cig
aJikuil, M R O3HauvaeT Bomopon miu Ci_, aJIKWUII;

KaxIOu M3 Rpi, HE3aBUCUMO M B KaxXIOM cliyuyae BHOpaH M3 TPYIIIH,
cocTodmey M3 CJeldyllMx: BOIOpOoH, TajioTeH, Ci ¢ aJKMWI, LIMKJIOAJIKWII,
rerTepoumksami, CN, CF;, COR;;, CON(Ri1)2, NRi: m OR;;, T'Ie YKa3aHHHM
AJIKWUJI, LUUKJIOAJIKUII M TEeTepPOLUKIMNII HeoDA3aTeJIbHO COomepXaT OOVH WU
BoJibllee KOJMUECTBO 3aMecTUTeJiel, BHOPaHHHX M3 I'PYIINBE, COCTOAMEeN U3
crlenyiommx: TeTepolukyni, OR;;, NRi; M I'Ie KaxOul M3 Ri; He3aBUCUMO
IpyD OT Ipyra M B KaxXIoM CcJiydyae BHOpaH M3 TPYIIH, COCTOAmEeN U3

CJIeIVIOMMUX . BOIOPOH, TajioreH U Ci g alKWJI; KaxOwli M3 pl gGBJISeTcCd
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LIeJIHM UMCJIOM B IOMamnaszoHe oT 0 mo 3;

NYHKTUPHAS CBS3b O3HavaeT HeoOA3aTeJIbHYI OBOMHYI CBA3L;

TIe YKa3aHHHM LUKJIOAJKWMJI IpeldcTaBJIgeT CcOoBOM MOHOUMKIMUECKYIO,
BULIKKINUECKYD MM TPULUKIMUECKYD KOJbIEBYID CUCTeMy, colepXamyil 3—7
2JIEMEHTOB KoJIblla B OOHOM  KOJbIlEe; yKa3aHHBM TeTepPOLUKIIMII
npencrTaBJisgseT CcoOOM HACHIMEHHEM, UYaCTWMUHO HACHIEHHHBM WJIM I[IOJIHOCTBIO
HACHIMEHHEM MOHOLMKJI, OMUMKJI WJIM TPULMKJI, coIepxammy oT 3 mo 12
ATOMOB yIJlepoIa M 1 WIM 2 TeTepoaToMa, He3aBUCKHMO BHOPAHHEX U3
upycyga O mau N; yKaz3aHHBM apujl IpeacTaBigeT cobor deHMJI, HaQTWII MU
aHTpalleHnJI, HeoOsa3aTelIbHO KapOOoOUMKIMUECKM CKOHIOEHCHUPOBAHHBM C
LHMKJIOAJIKMUIIOM MM TeTepOLMKIMIIOM, comepXamym 5-7 BJIeMeHTOB KOoJblia;
YKasaHHEM TeTepoapwull MNpelcTaBjigseT coOo¥ MOHOLUMKJIMUECKYI KOJLIEBYIO
CTPYKTYPY, Ccomepxamyil 5 MM 6 KOJIbLEBHX aTOMOB, WIM OUIMKIMUECKYIO
apoMaTHMYeCcKyl TpPyIlIly, comepxamyilo oT 8 mo 10 aToMoOB, comepxamyio 1-3
TeTepoaToMa, He3aBUCKMMO BHOPaHHEIX M3 umcja O miam N.

4, CoemmHeHMe (C), omnmMcHBawmeecs obmmumm o¢opmysaMmu (Ila-a) -
(IXa-a) M o . 3 wiau ero N-okcun, dapMalleBTUUECKM IpHeMJieMasd COJib,
bapMalleBTHUECKM MIPMeMJIEMH COJIBBAT WM CcTepeousoMep, TIoe Ri, Ry,
R3, R4y Ry, P, 4, r, X, Rais Razs Raszs Rag, T, U, B, E, D nl, n2, n3,
nd, m, n ABJAKTCA TaKMMM, Kak OIpelejleHO B II. 2.

5. CoemuHeHre wmaM ero N-okcun, OdapMaleBTUUECKM IpreMiIeMas
CcoJib, GapMalleBTHMUECKM IIPUMeMJIEMH COJIbLBAT WMJIM CTepeousoMep, ITIe
yKazaHHOe COoelIMHeHMe OIMCHBaeTcsa ¢opMmyJsamu (ITa-1) - (IXa-1)

[coemuHeHMUSd KJacca , IPpMBeIeHHEE HMWXe] :

—{EizEj/ /} at)n1
) O R4 (Raz)nQ
1
" = © N)—g
N | H U
Ra

dbopmysia (IIa-1)

bopmysia (IITa-1)

bopmyia (IVa-1)
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R
0 R4 ( aZ)nZ
(Ry) U
P 0
- | N u’)
Na H
Ra bopmMmyJia (Va-1)
o R (Raz)nz
4
(Rydp o \ [
- | N U/
Na H
Rs
dopmysia (VIa-1)
@)
(Redp o Wi
= N LS
N s I H (RaS)nS
Rs
bopmysia (VIIa-1)
(R] O R4 B’/Ex
p W
~ 0 N s }(
N H n - (Radhoa
Ra

dopmysia (VIIIa-1)

e

0 R4 DsB
(R1)p
P | O N /jD:(ReM)M
Na. H
R3

Ione Rl/ Ral/ Ra2/ Ra3/ Ra4/ T/ U! B/ E/ DI L, 1’11, 1'12, 1’13, 1’14,

m, n ABJIARTCA TaKINVMM, KakK OIlpeleJIeHO B II. 1, I IIYHKTHPHaA CBA3b

dbopmysia (IXa-1)

o3HavaeT HeobAa3aTeJIbHYID OBOMHYID CBS3bL, UM I'Oe:

- KaxIel M3 Ry He3aBUCKUMMO IOpyT' OT IpyTa M B KaXIOM CJydae
BEIOpaH U3 TPYIIIIEL, BRJIOUAKIEN BOIOPOX, CFs, Ci4 AJIKMJI  WJIN
LIUKIJIOAJIKWUII; TIPEeNOIOUTUTEJIbEHO BOOOPOIN, MeTUJI, DTWUJI, IOponwuia, OyTwWi,
TPeT-0yTUII WU M300YTUII;

- KaxIel M3 R3; He3aBUCKUMMO IOpyT' OT IpyTa M B KaXIOM CJjydae
BHOpaH M3 TPYIIH, COCTOANeV M3 CclelyimMx: Bomopom, TrajoreH, CFs,
Cqi_4 aJKMJI, uukJoaJkmil, ORs1, U N(Rs1),, M I’'Ie KaxOelM M3 Ry; HEe3aBUCHUMO
IpyD OT IpyTa M B KaxIOoM CJiydae os3HauaeT Bomoponl, Ci4 aJKWJ, TakKou

Kak MeTWJI, DTWJI, OPOIMJI, WM30INPOonui, OyTWui, TpeT-0yTWjI, MW300YTUII
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VIV Cs s HMKJIOaJIKWJI, Takou Kak LUMKJIOIIPOIINII, HMKJIOOY T,
LUMKJIOTIEHTWJI, LMKJIOTeKCuJI; 0oJlee TPeNlNoUdTUTENIEHO Rz He3aBUCUMO
BHOpAaH M3 TPYIIIHE, COCTOANeM M3 clelylomux: Bomopon, Cl, Br, F, OMe,
N(Rz1)2, M Cqi4 aJKWUI, TaKOM KakK MeTWuJ, 5STWI, IIPONWJI, WM3OIPOINI,
BYyTHUI, TPpeT-0yTWui, M300YTUI M IOe KaxOul M3 R,; He3aBUCKHMMO OPYT OT
Ipyra M B KaXIoM CcJiydae O3HauaeT Bomopon, C;.4 aJIKMJ, TaKoM Kak
MeTWJI, DTWUJ, IIPONIWJI, W30NPpOoNuJ, OyTWUJI, TPpeT-O0yTWUJI, WU300YTUJI WK
Ca g LIMKJIOAJKWMII, TaKoM KaK ULIMKJIONPONWII, UIMKIOOYTUII, UMKJIIOIEHTWII,
LUMKJIIOTEeKCHUJII.

TIe YKa3aHHHM LMKJIOAJKWMII IpeldCcTaBJISeT COOO0M MOHOUMKJIMUECKYIO,
OULUMKIIMUECKY MM TPULUKIMUECKYI KOJIBLEBYID CUCTEMY, coIepXalywn 3—7
DJIEMEHTOB KOJIblla B OIOHOM KOJIbLIE.

6. CoemmHeHMe (C), omomMceHBawileecsa obmmmm o¢opmytamm (IIa-1) -
(IXa-1l) m o 0. 5 mau ero N-okcum, dapMalleBTUUECKM IpHeMJIieMasd COJib,
bapMalleBTHUECKM I[IPUEMJIEMHEIN COJIBBAT WM CTepeousoMep, I'me Ri, p,
R.i, Rass Ras, Ry, T, U, B, E, D, nl, n2, n3, n4d, m, n gBJAOTCHA
TakyMMM, KaK OIpelneJieHO B II. 2.

7. CoenuHeHue wmiaM ero N-okcunm, OGapMalleBTUUECKM [IpMeMiIeMas
CoJib, GapMaleBTUUEeCKM I[IpMeMJIeMBEIM COJIbBaT WMJIM CTepeou30oMep, TIe
yKazaHHOe coeIMHeHMe OIMCHBaeTcsa o¢opmysammu (IIa-al) - (IXa-al)

[coenmHeHus (C) kJacca (1), IpMBeIeHHBE HWXe] :

R o R Ratln1
(Rodpr—— 4/
T o LI
Nl |, H T
S
Ra

dopmysia (IIa-al)

R N (Razkn2
0 R4 A
Rov— | o V'
= | | Xr" "N &U/
N X H
Rs bopmyria (IIIa-al)
R, N {(Razkn2
o R X
Ridpr— 5 A
= = N N, ZU
v H U
>

bopmysia (IVa-al)
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R'1 (Ra2)n2
(R1)p1 \O)L E )
bopmysia (Va-al)
R, N {Razhnz

O R4 U
N
0@/‘% )
| X H U
R3
(R1)p1
\\[:::?:]//lL\ (Faas)ns

bopmysia (VIa-al)

bopmysia (VIIa-al)

dopmysia (VIIIa-al)

cH,

\O)L )_ _(Ra4)n4

rne Rl/ Rlll Ral/ Ra2/ Ra3/ Ra4l T/ U/ B/ E/ DI pl/ Ill, 1’12, 1’13,

1’14, m, n ABJIAIOTCA TakKVMM, KaK OIlpeleJIeHO B II. 3, " IIYHKTHMPHaAd CBA3b

bopmysia (IXa-al)

o3HavaeT HeobAa3aTelIbHYID OBOMHYID CBSA3b, UM I'Oe:

- KaxIelM M3 R, He3aBUCKMMO IOpyT' OT IpyTa M B KaXIOM CJydae
BEIOpaH ™3 ITPYIIIH, BRJIOUAKIEN BOIOPOX, CFs, Ci4 QJIKWJI WU
LIUKIJIOAJIKWUII; TIPEeNOIOUTUTEJIbEHO BOOOPOIN, MeTWUJI, DTWUJI, NOponwuia, OyTwW,
TPeT-0yTUII WMV M300YTUII;

- KaxIel M3 R; He3aBUCKUMMO IOpyT' OT IpyTa M B KaXIOM CJydae
BHOpaH M3 TPYIIH, COCTOANeV M3 CclelyimMx: Bomopom, TrajoreH, CFs,
Ci_4 AJKWUI, UMKJIoaJKMJ, OR,i, U N(Rsi)s, ¥ T’Ie KaxOwl M3 Ry,; HE3aBUCUMO
IpyD OT IpyTa M B KaxIOoM CJiydae os3HauaeT Bomopol, Ci 4 aJKWJ, TakKou

Kak MeTWJI, DTWJI, OPOIMJI, WM30IPOonui, OyTWui, TpeT-0yTWjI, MU300YyTUII
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W Cs g LMKJIOaJIKWII, TakKoM Kak LUMKJIOIIPOIINII, LMKJIOOYTHUII,
UUKJIONIEHTUJI, ULUUKJIOTEKCUJI; 0OoJiee MNPenlouTUTEJIbHO R; He3aBUCUMO
BHOpAaH M3 TPYIIIHE, COCTOANeM M3 clelylomux: Bomopon, Cl, Br, F, OMe,
N(Rz1)2, M Cqi4 aJKWUI, TaKOM KakK MeTWuJ, 5STWI, IIPONWJI, WM3OIPOINI,
BYyTHUI, TPpeT-0yTWui, M300YTUI M IOe KaxOul M3 R,; He3aBUCKHMMO OPYT OT
Ipyra M B KaXIoM CcJiydae O3HauaeT Bomopon, C;.4 aJIKMJ, TaKoM Kak
MeTWJI, DTWUJ, IIPONIWJI, W30NPpOoNuJ, OyTWUJI, TPpeT-O0yTWUJI, WU300YTUJI WK
Ca g LIMKJIOAJKWMII, TaKoM KaK ULIMKJIONPONWII, UIMKIOOYTUII, UMKJIIOIEHTWII,
LIMKJIOTEKCUJI;

TIe YKa3aHHHM LMKJIOAJKWMII IpeldCcTaBJISeT COOO0M MOHOUMKJIMUECKYIO,
OULUMKIIMUECKY MM TPULUKIMUECKYI KOJIBLEBYID CUCTEMY, coIepXalywn 3—7
2JIEMEHTOB KOJIblla B OOHOM KOJIBIIE.

8. CoenmmHeHue (C), omomuceBawleecsa obmmummu dopmysiamm (ITa-al) -
(IXa-al) m nmo m. 7 wmiau ero N-okcunm, dqapMaleBTHUUECKM IIpMeMJIeMasd
COJIb, GapMalleBTUUECKM IIpUeMJIEMBM COJIbBAT MJIM CTepeous3oMep, I'me Ri-
R.i, Rass Ras, Ry, T, U, B, E, D, nl, n2, n3, n4d, m, n gBJAOTCHA
TakyMMM, KaK OIpelneJieHO B II. 2.

9. CoenuHeHMre wuIM ero N-okcun, OdapMalleBTUUECKM IIpHeMIIeMasd
CoJib, GapMaleBTUUEeCKM I[IpMeMJIeMBEIM COJIbBaT WMJIM CTepeou30oMep, TIe
yKazaHHOe CcoeIMHeHMe OIMCHBaeTcsa ¢opmyJlamu (Xa-1) - (XVIIa-1)

[coemuHeHMU S KJacca , IpMBeleHHHE HMWXe] :

a1)n1
(R”p‘% \[g/ LN/\;/\/
(Rq) AE%/ (Raz)nz
P \,O)k
dbopmysia (XIa-1)

(RaZ)nz
(R1)p
(Raz)nz
(R1)p U
@)L e

bopmysia (Xa-1)

bopmysia (XITIa-1)

dopmysia (XIITa-1)
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(REZ)I‘IZ

o)
(R1)p o U
/| N~ ;@
e
Na H U
Rs
0
(R1)p o) _B\
N | | H %
N X (Raghn
Ra

bopmysia (XIVa-1)

bopmysia (XVa-1)

bopmysia (XVIa-1)

dopmysia (XVIIa-1)

rne Rl/ Ral/ Ra2/ Ra3/ Ra4/ T/ U/ B/ E/ Dl By I’1]-/ n2/ 1'13, 1'14,
m, n ABJAKTCA TaKMMM, KakK oIpemesjleHO B II. 1, UM OYHKTMPHas CBA3b
o3HavaeT HeoOa3aTeJIbHYID IOBOMHYIO CBS3b, U I'Oe:

- KaxIell M3 R3 He3aBUCKUMMO IOpyT OT IpyTra M B KaXIOM cJjydae
BHOPpaH M3 TPYIIH, COCTOANeV M3 clenyimmux: Bomopom, CFi, TajloTreH,
Cqi_4 aJKMJI, UMKJIoaJIkMJI, ORs1, M N(Rs1),, M I'Ie KaXOul M3 Ry; HEe3aBUCHUMO
IpyD OT IpyTa M B KaxIOoM CJiydae o3HauaeT Bomopol, Ci-4 aJKWJ, TakKou
Kak MeTwWuJj, SDTWJ, IOIPONWJI, WM30Nponuil, OYyTWiI, TpeT-0yTUJl, MU300YTUII
MJIN Ci-6 LMKJIOaJIKWII, TakKoMn KakK LUMKJIOTIPOIINII, LUUKJIOOY T,
LIUKJIOTIEHTUII, ULUMKJIOTEKCUJI; OoJiee TMNPeNlouTUTEJIbHO Rj; He3aBUCUMO
BHOpAaH M3 TPYIIOH, COCTOANeM M3 claelyiomux: Bomopon, Cl, Br, F, OMe,
N(Rz1)2, m Ci_4 aJKWUJI, TaKOM Kak MeTWuJ, 9STWI, IIPONIWJI, M3OIPOINI,
BYTHUII, TPpeT-0VTWUJI, M300YTUII M I'Oe KaxOuwl M3 Ry, He3aBUCHMMO OPYIT OT
Ipyra ¥ B KaxXIoM cJiydae O3HauaeT Bomopon, Ci_4 aJIKMJ, TakKoM Kak
MeTWUJI, 5DTWUJI, IIPONIWUJI, W3ONPONWUJI, OYTUJI, TpeT-O0yTUJl, WN3I00YTUII WU
Ci_g LIMKJIOAJIKMII, TaKoM KaK UMKJIIONPONWII, UIMKIODYTUII, UMKJIIOIEHTWII,
LUMKJIOTEKCIUJI;

TIe YKa3aHHHM LMKJIOAJKWMJI IpeldcTaBJIgeT COoBOM MOHOUMKIMUECKYIO,
OULIMKINUYECKYD MM TPULIUKIMUECKYK KOJIBILIEBYI CHUCTEMY, COIepXalmywn 3-—7

SJIEMEHTOB KOJIBEIla B OIOHOM KOJIBIE.
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10. CoemmHenme (C), omnmMcHpBawmeecs obmuMmm dopmyJiamm (Xa-1) -
(XVITa-1) m mo . 9 miam ero N-okcunm, GapMalleBTUUECKM [IpMeMJIeMa s
COJIL, GapMalleBTUMUECKMU IpMeMJIEMEM COJILBAT WM CTepeomu3oMep, Toe Ry,
P, Rai, Raz, Ruas, Ras, T, U, B, E, D, nl, n2, n3, n4d, m, n ABJAKTCH
TaKMMM, KaK OIpeleJIeHO B II. 2.

11. CoenmHeHMe wuiau ero N-okcunm, OdapMalleBTUUECKU IIpueMiieMas
CoJib, OGapMalleBTHUUECKM IIpMeMJIEMHM COJIEBAT MJIM CTepeou30oMep, TIoe
YKa3aHHOe COeNOMHEHMe OIMCHBaeTcsda ¢opMyJiaMu (XVIITa-1) - (XXVa-1)

[coempuHeHMUs KJacca , TpPVBeIeHHBE HWXe] :

Ra1)n1
(R1)p
\Q)I\N__
R
(R1)p o O {Raz)n2
= | I = NH-{E;/J
Na ,\f U
Rj

0O (RaZ)nZ
N
U
N H U
Rs3
O (Ra2)n2
R1)p 0 U
o~ N‘E )
~
N Ho ™y
R3

(Raz)nz
(Rilp T "
s | O N_ﬁ;
o
N Ho>y
R3
0
(R1)p o B
= | | N N—E[ :\\E
H ol
AN X (Razhs
Ra

dopmysia (XVIIIa-1)

bopmysia (XIXa-1)

bopmysia (XXa-1)

bopmysia (XXIa-1)

dopmysa (XXITa-1)

dopmysia (XXIITa-1)



18

O
(Ridp 0 B’E‘
~ N—]1—
| H Y
N n (Ra4)n4
Rs
AR
(Ra)p Days B
0
= | H‘&(Rm)m
Na
R3

rone Rl/ Ral/ Ra2/ Ra3/ Ra4/ T! Ul B/ E/ DI Ly Ill, I12, n3/ n4/

dopmysia (XXIVa-1)

bopmysia (XXVa-1)

m, N ABJAKTCA TaKMMM, KaK OIpemesjleHO B II. 1, UM IIYHKTMPHasd CBA3b
03HauvaeT HeobOA3aTeJIbHYI OBOMHYI CBSA3L, UM T'Ie

- KaXOeM ¥M3 R3; He3aBUCUMO IpyI' OT Ipyra M B KaxIoM cJjydae
BHIOpaH M3 TPYIIIH, COCTOAlleM M3 clJenyilmux: BBomopon, CFi, rajorel,
Cqi_4 anxmi, umurjoaJsikmii, ORs1, M N(Ry1)2, M I'IHe KaxXOulM 13 Ry; HEe3aBUCHUMO
IpyT OT OpyTra M B KaXIOM CJiydae oO3HavaeT Bomopolnl, Ci_4 alIkKuUJI, TaKou
KakK MeTWuJI, 5STWUJ, I[IPOIWJI, W30HNpoNnwui, OyTWuil, TpeT-0yTWui, U300YTUJ
NI Cs-¢ LUUKJIOaJIKJI, Takom Kak UMKJIOIIPONINII, UUKJIIOOY T,
LUMKJIOTIEHTHJI, LMKJIOTeKCcuJI; 0o0Jiee MNPpedlouTUTEeJIbHO Rz He3aBUCUMO
BHOPAaH M3 TPYIIIHE, COCTOANeM M3 cjelyiomux: Bomopoxn, Cl, Br, F, OMe,
N(Rz1)2, M Ci_4 aJIKMJI, TaKOM Kak MeTWJI, 5STWI, IIPONIWJI, WM3OIPOINI,
BYTHUII, TPpeT-0YVyTUJI, M300YTUIJI M I'Ie KaxOul M3 Ry, He3aBUCHMMO OPYIT OT
oIpyra ¥ B KaxXIoM cJlydae oO3HauaeT Bomopon, Ci-4 aJIKuJ, TakoM Kak
MeTWUJI, DSDTWUJ, TOPONWJI, W3IO0NpOonuJ, OYyTWUJ, TPpeT-0yTWuJ, U300YTUJI WK
Ci-g LMKJIOAJIKMII, TaKoM KaK ULUMKJIIONPONMII, UIMKIODYTUII, ULUUKJIIOIEHTWII,
HUMKJIIOTEeKCHUII;

TIe YKa3aHHHM LMKJIOAJKWJI IpeldcTaBJIgeT CcOoOO0M MOHOUUKIMUECKYIO,
OULIMKINUYECKYD MM TPULUKIMUECKYID KOJIBLEBYID CHUCTEMYy, CcoIepXamywn 3-—7
2JIEMEHTOB KOJIbIla B OIOHOM KOJIbIIE.

12. CoemmHeHMe (C), omnucCHBawmeecd oOmyMM QopMyJaMm (XVIIIa-
1) - (XXVa-1) m mo n. 15 wmium ero N-okcum, dapMalleBTUUECKHU
npremiieMa s COJib, bapmMaleBTUUECKU IpMeMIIe MBI COJIBBAT VI
CTEPEOU30OMEP, TI'Ie Ry M p ABJIAKRTCH TaKMMM, KaK OIpemesIeHO B II. 2 WU,
roe Ral, R.», Ras, Ray, T, U, B, E, D, nl, n2, n3, n4d, m, n ABJAOTCA
TaKMMM, KaK OIpeleJleHO B II. 2.

13. CoemumHenue (C) mo mn. 5 wmim ero N-okcun, odapMaleBTHUUECKU
npremiieMa s COJIb, bapmMalleBTUUYECKU IpMeMIIe MBI COJIBBAT VI
CTepeomu3oOMep, TI'Ie coenuHeHMe OoopmyJel (IITa-1) mnpencraBjageT cobon

coemmHenme GopMmys  (LXI), (LXIII), (LXXII), (LXXIV)-(LXXXV),
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(LXXXVI), (CXIII), (CLXXXVI), (CLXXXVIII), (CXC)-(CXCVI), (CXCVII-
6)— (CXCVII-7), (CXCVII-16)-(CXCVII-17), (CXCVII-19)-(CXCVII-20),
(CXCVII-27), (CXCVII-33)-(CXCVII-35) mmm (CXCVII-37)-(CXCVII-38),

IIPMBEIOEHHEX HNMXeE:

0
o]
~ N ~
H |
N\ . N
dopmysia (LXI)
/0 0
o} F
o N ~
H |
r \T:{::r/U\ /”\1;;::[/
MeQ
0 F
o]
-~ N ~d
H I
g fﬁi “@
Cl
Q F
0
o N ~
H I
dopmysia (LXXIV)
Me(Q
0 cl
0
~ N =
H I
N \@L N
dopmysia (LXXV)
MeO
o]
0
N
RS CN
cl
o
0
N =
H |

dbopmysia (CXIIT)

dbopmysia (LXITIT)

bopmysia (LXXITI)

dopmysia (LXXXVTI)
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Cl o
F
o] " y
= N IN
S
A bopmysta (CLXXXVI)
MeC o
F
]
N\ CN
Cl o
F
Q
CN
h bopMmysia (CLXXXVIII)
MeQ o )
F
° ~
" m L
"~ N bopMmyJsia (CXC)
Cl o _
F
° ~
=
= N
Na
MeO R
F
° 2
< 59
. N
Na i
Gl o
F
° N ~
= N |
. N
h F dopmysia (CXCIII)
MeQ o
F
© N ~d
- N |
N N
Naw
F

dopmysia (CLXXXVITI)

Iz

dopMmysia (CXCI)

bopmysia (CXCII)

bopmysia (CXCIV)
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F
dopmysia (CXCV)
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bopmysia (CXCVIII-6)
H
N
X SNl
H
A o] F
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N\ | H W N
F
|
AN 0 F
o N = |
Na. | H 2 N

F

dbopmysia (CXCVIII-T)
dopmysia (CXCVIII-16)

dopmysta (CXCVIII-17)

|
N
- C F
© N =
| H '
N e N
|
/N (n]
D N F F
| H '
Na =, N
F

bopmysta (CXCVIII-19)

dbopmysta (CXCVIII-20)
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[ E A0 F
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| \Eij/lnxﬂwi;ﬁf
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F bopMmysia (CXCVIII-27)
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Q
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N, N

dbopmysia (CXCVIII-33)
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bopmysia (CXCVIII-34)

bopmyJsia (CXCVIII-35)

dopmysia (CXCVIII-37)

_0
AW
o}
G N o~
| H '
N S N
F

14, CoemmHenHue (C) mo n. 7 wmim ero N-okcun, odapMalleBTHUUeCKU

dbopmysia (CXCVIII-38)

InprnemMiIieMad COJIb, @apMaHeBTMT{eCKM HpMel\/_L]IeLﬂ::Iﬁ CcOoJiEBaT MJin

CTepeousoMep, T'IOe coeluHeHme dopMysiel (ITITa-al) mnpencrariaseT cobon

COoeOMHeHNne bopMyJI (CXCVIII-3), (CXCVIII-T7), (CXCVIII-11),
(CXCVIII-1le), (CXCVIII-19)-(CXCVIIiIi-21), (CXCVIII-23)-(CXCVIII-
26), (CXCVIII-28)-(CXCVIII-31), (CXCVIII-33)-(CXCVIII-39),

(CXCVIII-42)-(CXCVIII-47), (CXCVIII-49), (CXCVIII-51)-(CXCVIII-
53), (CXCVIII-bo), (CXCVIII-59), (CXCVIII-62), (CXCVIII-66),
(CXCVIII-67), (CXCVIII-70), (CXCVIII-71), (CXCVIII-73)- (CXCVIII-
75), (CXCVIII-81)-(CXCVIII-86) W (CXCVIII-88)-(CXCVIII-%0),

IIPMBEIOEHHEX HNMXe:
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bopmysia (CXCVIII-3)

bopmysia (CXCVIII-7)

bopmyJsia (CXCVIII-11)
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dbopmysta (CXCVIII-21)
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bopmysta (CXCVIII-24)

dbopmysia (CXCVIII-25)
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bopmyJsia (CXCVIII-28)

(=]
o]
"~ ~" popmysa (CXCVIII-29)

0
Y
N/N o
a
= N =
| H |
N, S
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bopmyJsia (CXCVIII-T70)
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dbopmysia (CXCVIII-86)

dopmysia (CXCVIII-83)

bopmysia (CXCVIII-84)
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v
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h )
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15. @apMaHeBTMT{eCKaH KOMIIO3MILIINA, coepXamad HOCHUTEeJIE WM B

bopmysia (CXCVIII-88)

dbopmysta (CXCVIII-89)

dbopmysta (CXCVIII-90)

KaduecCcTeBe aKTMBHOI'O MHI'peldVMeHTa COeIMHEeHNe (c), OoIipeneJIeHHOe B

JodboM M3 mI.1mo. 1-14.
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16. Coemubenue (C), omnpenejeHHoe B JwoboM M3 n.mn. 1-15, nus
IpuMeHeHUSI B KaudecTBe JIeKapCTBEeHHOTO CpelCcTBa.

17. CoemuHeHUe, oIpenejieHHoe B JmwboM wu3 n.mn. 1-15, §nus
IpuMeHeHUsdI OJa JedeHusa  3abdojieBaHuA, BHOpPAHHOTO U3  TPYIIIH,
BRJIOUAKIEN  pak, MeTaboJMueckKre  HapylleHUS, BOCIaJIUTeJIbHEE U
ayTOMMMYHHEE HapylleHMS, HeBPOJOTMUEeCKMe HapyleHUsd, aTepoCKJIepOo3 U

CepIedHO—COCYINMCTEIE 3aboJieraHud, CHHIPOM MerpeHa, OTTOPXEHNE

aJIJIOTpaHCcIIaHTaTa [IOYUKM, BEI3BAHHLE BUPYCaMu 3aboyieBaHus,
3aboJieBaHmsa KpoBOOOpaleHus, OCTeOoJIn3 KOCTM M  OCTeOollopo3s,
oOCTeoapTpuT, CapKOIIeHN S, TUCTHOLUUTOS KJIETOK JlanTepraHca,

InoBpexneHrne CIIMHHOI'O MO3T'a, OSHIOMETPHMOS3, acT™™a " ajiieprmueckKad
acTMa, I'JIa3HEIE OoJIe3HU XPOHMUYEeCKaAd WM HeBpollaTndueCKaAd 0oJIb u

dubponponimpepaTUBHEE 3a00JIeBaHUA.
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