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COEJUMHEHHUA AMUHOIIUPA3SUH/INOJA KAK HHTUBUTOPBI PI3K-y

OBJIACTb TEXHUKU

B HactosimmeM n300peTeHNH MPearaloTcsl COeNUHEHNs] aMUHONIMPA3HHANONA, KOTOPbIE
MOAYJHMPYIOT aKTHBHOCTh (oconHozutuanbix 3-kuHas-ramma (PI3Ky) u mnpuromgusl s
JeyeHust 3a0oNieBaHMI, CBSI3aHHBIX C akTuBHOCThIO PI3Ky, Bkmrowaromux, Hampumep,
ayTOMMMYHHBIE 3aboneBaHmys, pax, CepAEYHO-COCYIUCThIE 3a0oseBaHus u
HelipoJiereHepaTUBHbIE 3a00JIEBaHHS.

YPOBEHb TEXHUKU

®ochounozutuansie 3-kuHaspl (PI3K) mnpuHagnexxatr k OoJbmoMy ceMeHCTBY
JUMUAAHBIX CHTHATU3UPYIOIUX KHHA3, KOTopble ¢ochopunupyor GocHOUHOZUTHIBI B
noinoxxennn D3 kompma wmHO3mTa (Cantley, Science, 2002, 296(5573):1655-7). PIBK
noapasaessitoT Ha Tpu kiacca (kinace I, 1T u III) B cOOTBETCTBUM € X CTPYKTYPOH, peryisinuen u
cybcrparnoit crierduuHocTeio. Kiace I PI3K, kotopsie Bxmouaer PI3Ko, PI3KB, PI3Ky u
PI3Ko,, mpenctaBisieT CeMEWCTBO C JBOWHOH CHeNU(UYHOCTBIO JIUMUA- U MPOTEHHKUHA3,
KOTOpbIe KaTamm3upyiT ¢ochopunupoanne ¢docharunmmnHoznt-4,5-6udocpara (PIP2),
obecrieunBasi yBenmueHne copepykanusi (ocdarngununosur-3,4,5-tpudochara (PIP3). PIP;
(YHKLHOHHUPYET B Ka4eCTBE BTOPUYHOIO NMOCPEIHUKA, KOTOPBIA PETYIHPYET PsA KIETOUHBIX
NPOLIECCOB, BKIFOYANOLINX POCT, BbDKUBAHHE, aAre3wi0 M Murpanutoo. Bce ueTtsipe u3opopmsl
PI3K kmacca I cymecTByrOT B BHAE TeTepOAUMEpPA, COCTOALIENO U3 KAaTAJIUTUYECKOU
cyopenuaubl (p110) M CHIBHO aCcCOLMHUPOBAHHON pEryJIATOPHONW CyOBENUHHUILBI, KOTOpAas
yIpaBJIsIeT UX dKCIpeccuei, akTuBanuel u BHyTpukyerouHoi sokanusammen. PI3Kao, PI3Kp, u
PI3K$ acconmupoBaHbl C PeryJssTOPHON CyObeAMHULICH, U3BECTHOM Kak p8S, U aKTUBUPYIOTCS
pocToBbIMH (DAKTOPAMH M LIUTOKMHAMHU IOCPENCTBOM THPO3MHKMHA303aBHCUMOIO MEXaHU3Ma
(Jimenez, et al., J Biol Chem., 2002, 277(44):41556-62), torna xak PI3Ky accormupyercsi ¢
aByMsi peryisatopHbiMu cyObenmaunamu (plO1 w p84), m ee akTMBAaLUS HHULUHPYETCS
akTUBaIMen conpspkeHHbIX ¢ G-Oenmkom penentopos (Brock, et al., J Cell Biol., 2003, 160(1):89-
99). PI3Ko u PI3KpB skxcnpeccupyroTes moBcemMecTHO. B mporuBononoxHoCcTs 3Tomy, PI3Ky u
PI3K6 mpeumyniecTBeHHO 3Kcmpeccupyroress B Jeiikouurax (Vanhaesebroeck, et al., Trends
Biochem Sci., 2005, 30(4):194-204).

Okcmnpeccust PI3Ky, rmaBHeiM 00pa3oM, orpaHinyYeHa KPOBETBOPHOW CHCTEMOMH, XOTsI OHA
TaK)K€ MOXET BBISIBJIATHCS HA HU3KOM YPOBHE B 3HJIOTENNH, CepALle U rosoBHOM Mo3re. HokayT
PI3Ky nnn HOKMH (PyHKIIMOHAIBHO HEAKTHBHOM KMHA3BI COXPAHSET HOPMAIBHOE U (PepPTHIIbHOE
COCTOSTHUE MbIIIEH M HE BBI3bIBAET HUKAKUX SIBHBIX HEOJIArompHATHBIX (PEHOTHIIOB. AHAJIN3 HA
KJIETOYHOM YypoBHe mokasbBaer, uro PI3Ky HeoOxomuma 1y mpoayuupoOBaHUS
uanyuupoBaHHbeix GPCR-nurannom PtdIN (3,4,5)P3, xeMoTakcuca U pecrimpaTopHOro B3phIBA B
HeliTtpopunax. PI3Ky-HyneBble mMakpodarn M OEHIPUTHBIE KIETKH MPOSBISIOT CHIKEHHYIO
MHUTPALUIO B HAIMPABICHUH PAa3JINYHBIX XeMOATTPakTaHTOB. T-kietku, aeduuutHeie o PI3Ky,
MOKA3bIBAIOT HAPYIIEHHYIO NPOAYKLMIO LMUTOKMHOB B OTBET Ha cTuMyJjsaunui aHtu-CD3

anturenom wi Con A. PI3Ky, ¢yHkumoHupyroomas mno kackaay IOCle aAeHO3UHOBOI'O



peuenropa A3A, sBISETCS KPUTUYECKM BAKHOW Ui HENPEPBIBHOW NETPaHYJSLUM TYYHBIX
KJIETOK, MHAYyLUpOBaHHOM nepekpecTHbIM cBs3biBaHueM FCeRI ¢ IgE. PI3Ky taxke BaxkHa 11
BpDKHBaeMocTu 303uHoduios (Ruckle et al., Nat. Rev. Drug Discovery, 2006, 5, 903-918).

bnaronapst cBoeMy YHHUKaJIbHOMY IPO]IIII0 3KCIPECCUU U KJIETOUHBIM (PYHKLHUSAM Oblia
uccienoBaHa mnoreHuuanpHass poiab PI3Ky B pasnuuHBIX MOAENsX ayTOMMMYHHBIX U
BOCHAJITENbHBIX 3a00JIeBaHUI ¢ F€HETHUYECKUMH U (PapMaKOJOrHYeCKUMH MHCTPyMeHTamu. B
MOJENAX aCTMbl M ajieprud Mbnmu PI3Ky” miam Mblmmy, monyyaBIIMe JeYeHHe ¢ MOMOIIBIO
uaruburopa PI3Ky, mnokasamu neheKTHBHYIO  CHOCOOHOCTh  BBISIBJISAITh  KOHTAKTHYIO
TUMEPYYBCTBUTENIBHOCTh M PEAKLUU TUNEPYYBCTBUTEIBHOCTH 3aMEJICHHOrO TUMa. B 3THX
Mozesix moka3aHo, uto PI3Ky mmeer BakHOE 3HAaYeHME ISl PEKPYTHPOBAHHS HEHTPODUIIOB U
503MHONO(UIOB B JIbIXaTEJIbHbIE MYTH U JJISI NETPAHYJSIMUM TYYHBIX KIETOK (CM. Hanpumep,
Laffargue et al., Immunity, 2002, 16, 441-451; Prete et al., The EMBO Journal, 2004, 23, 3505-
3515; Pinho et al., L. Leukocyte Biology, 2005, 77, 800-810; Thomas et al., Eur. J. Immunol.
2005, 35, 1283-1291; Doukas et al., J. Pharmacol. Exp Ther. 2009, 328, 758-765).

B 1ByX pasmuuHBIX MOZENSX OCTPOro MaHKpeaTuTra reHetudeckas abmsamust PI3Ky
3HAYUTEJPHO CHU3MJIA CTETNEHb MOBPEKICHMS/HEKPO3a ALMHAPHBIX KJIETOK U HEUTPOPUIbHON
uHpUIBTpany 0e3 Kakoro-mudo BIUSHUS HA CEKPETOPHYIO (DYHKIMIO BBIAEIEHHBIX allMHAPHBIX
KJIETOK TOJpKeynouHoi skenessl (Lupia et al., Am. J. Pathology, 2004, 165, 2003-2011). PI3Ky
/ MBIIIM B 3HAYUTENHHOU Mepe 3alIMIIEHbl B YeThIPEX Pa3IMYHBIX MOMNENAX PEBMATOHIHOTO
aprputa (CIA, o-CII-IA, ceBoporouHoro mnepenoca K/BxN wu Ttpancrennoro TNF), wu
uarndouposanue PI3Ky nonasisiio nporpeccupoBaHie BOCIAJIEHUS! U IOBPEKACHUS CYCTABOB B
mozpensix CIA u o-CII-IA (cm., nanpumep, Camps et al., Nat. Medicine, 2005, 11, 939-943;
Randis et al., Fur. J. Immunol, 2008, 38, 1215-1224; Hayer et al., FASB J., 2009, 4288-4298). B
mbIuHON Mopemn MRL-/pr cucteMHO# KpacHOH BOMYaHKHM deoBeka MHruoOuposanue PI3Ky
CHIDKAJIO TJIOMEPYJIOHe(PUT M MpOIJIEBANO MPOAOIKUTENbHOCTh ki3Hu (Barber et al., Nat.
Medicine, 2005, 9, 933-935).

CywmecTByer TOATBEPXKIEHUE, CBUOETENBCTBYIOIIME O TOM, 4YTO XPOHUYECKOE
BOCIIAJICHUE, BBI3BAHHOE HHQWIbTPAIIME MHEJNONIHBIX KJIETOK, SBJISIETCS  KIIFOYEBBIM
3JIEMEHTOM TPH MPOTPECCUPOBAHUH HEHPOJereHepaTHBHBIX 3a00JIeBaHUM, TaKUX Kak OOJIe3Hb
Anprretivepa (AD) (Giri et al., Am. J. Physiol. Cell Physiol., 2005, 289, C264-C276; El Khoury
et al., Nat. Med., 2007, 13, 432-438). B COOTBETCTBUU C 3TUM MPEIJIOKEHUEM MOKA3aHO, YTO
uarnouposanne PI3Ky ocnabnser maaymmpoanHoe AP(1-40) HakoruieHHEe aKTHBHPOBAHHBIX
aCTPOLMTOB W MHKPOIJIMI B TUNIOKAMIIE M MPENOTBPAINAET IENTHAOHHIYLUPOBAHHbIE
KOTHUTHBHbIE NE(PUINUTHI U CHHANTHYECKYI0 TUCPYHKLUMIO B MpIuHON Moxenun AD (Passos et

al., Brain Behav. Immun. 2010, 24, 493-501). Iloka3zaHo Takke, 4YTO NOeQULUT WM

)
unruouposanue PI3Ky 3amennsier nposiBieHrne U OCiIadsieT CUMIITOMBI B SKCIIEPUMEHTAIEHOM
AyTONMMYHHOM SHIE(aJOMUENTUTe Y MBIIIeH, MBIIIMHOH MOJEIN PACCESTHHOTO CKIIEpo3a
YeJIOBeKa, KOTOPBIM SIBJSIETCS APYroi (opMoil HelpomereHepaTUBHOTO 3a0oyieBaHusl (CM.,
nanpumep, Rodrigues et al., J. Neuroimmunol. 2010, 222, 90-94; Berod et al., Furo. J. Immunol.

2011, 41, 833-844; Comerford et al., PLOS one, 2012, 7, e45095; Li et al., Neuroscience, 2013,



253, 89-99).

XpoHHYECKOe BOCTIaJIeHHe ObLIO OPHULMATBHO MPU3HAHO OJHON U3 OTIMYUTENBHBIX YepT
MHOTHUX Pa3U4YHBIX BHIOB paka. COOTBETCTBEHHO, CEJEKTHBHbBIE NPOTHBOBOCHAIUTENbHBIE
JIEKapCTBEHHBbIE CPEACTBAa MPEACTABISIOT HOBBIM KJAacC IPOTHBOPAKOBBIX BHUIOB Teparuu
(Hanahan and Weinberg, Cell, 2011, /44, 646-674). Ilockoabky cooOmanoce, uro PI3Ky
OTIOCPEAyeT MHOXKECTBO BOCHAJMTENIBHBIX MPOLECCOB, OblIa TaK)Ke HCCIIENOBAHA €€ POJib B
KauecTBe MMMYHHOH OHKOJIOTMYECKOH MHUIIEHH. B HemaBHEM HMCCENOBaHWU COOOINAETCS, YTO
neduuut PI3Ky momaBnsi onmyxoneBblii pOCT B CHHIEHETUYECKUX MOJENSIX paka JIETKOTro, paka
nosKey1ouHo xenes3bl 1 Menanomel (LLC, PANO2 u B16). Jeduuut wnu nonasienue PI3Ky
TaKXKe MHTUOUPYET OMyXOJIEBBIH POCT B MOJEJIM CIIOHTAHHOTO paka MOJIOYHOM skene3sl (Schmid
et al., Cancer Cell, 2011, 19, 715-727). B HONONHUTEIPHOM HCCIIEAOBAHUN COOOIIAETCS, YTO
nepuuut PI3Ky Obpu1 crocobeH cmsrdarh BOCHAJEHHE W OINYXOJIEBBIH POCT Y MbIIEH C
ACCOLMUPOBAHHBIM C KOJNUTOM pakoM Tonctoir kumku (Gonzalez-Garcia et al.,
Gastroenterology, 2010, 138, 1373-1384). ITonpoOHBIN MEXaHUCTUYECKUN aHAJH3 ITOKA3bIBAET,
uyto uHuisTpauus omyxomu CDI11b"  MuenoumHbIME — KIETKAMH MOXKET  BbI3bIBATh
NPOTYMOPOT€HHOE BOCMAJIIEHHWE B MeCTax pacnosoxeHus onyxonei, u PI3Ky B Muenonnnsix
KJIETKAaX OKAa3bIBAeT pPELIANoIIee 3HAUEHHE B OMOCPEIOBAHHOM CUTHAJIM3HUPOBAHUU PA3IIMUHBIX
XEMOATTPAKTAHTOB JJIsl PUBJIeUeHUsT KJeTok k omyxonu (Schmid et al., Cancer Cell, 2011, 19,
715-727). [Jpyrue wuccrnenoBaHus mnokaseBaroT, 4ro PI3Ky Takke nHeoOxommma st
i pepeHIMPOBKM HAMBHBIX MHUEJIOMIHBIX KJIETOK B Makpodparm M2 B  OmyxoneBbIX
pacrnionoxeHusax. Makpodaru M2 cTUMYJTUPYIOT ONMYXOJIEBBIH POCT U MPOTPECCHPOBAHUE MyTEM
CEeKPETHUPOBAHUS TAKUX MMMYHOCYIIPECCOPHBIX (PaKTOPOB, Kak apruHasa 1, KoTopas MCTOINAET
OIyXOJIEBOE MHKPOOKpPY)KEHHE apruHMHA, TeM CaMbIM CrocoOcTBysl rubenn T-kieTok wu
nopasiennto NK-knerok (Schmidt et al., Cancer Res. 2012, 72 (Suppl 1: Abstract, 411; Kaneda
et al., Cancer Res., 74 (Suppl 19: Abstact 3650)).

B nononnenune k CBOEH MOTEHLUUAIBHON POJM B CTUMYJIMPOBAHUHU MPOTYMOPOTE€HHOIO
MHUKpookpykeHuss PI3Ky MokeT HenocpeacTBEHHO Yy4acTBOBaTh B (PYHKLIMOHHPOBAHUH
pakoBbix kieTok. CooOmamu, urto PI3Ky Tpebyercs nnsi mnepemadyud CHUTHAJOB  OT
aCCOLIMMPOBAHHOTO ¢ capkomoil Kamomu koaupoBaHHOTO repneBupycom oHkoreHa VGPCR u
OIMyXOJIEBOrO POCTa B MBIIIMHON Monesu capkombl (Martin et al., Cancer Cell, 2011, 19, 805-
813). Ilpenmonaramu Taxke, yro PI3Ky Tpebyercs mums pocra T-ALL (Subramanjam et al.,
Cancer Cell, 2012, 21, 459-472), knerok PDAC u HCC (Falasca and Maffucci, Frontiers in
Physiology, 2014, 5, 1-10). bonmee Ttoro, B 0030pe IpaiiBEepHbIX MyTalMii MPU pake
NOKEITYIOUHOM kene3bl oOHapyxkeHo, uro reH PI3Ky ummeer Bropoil mo Benmuumae Oasn
npeanonaraemoit  npabiseprodi myrtaumu (R839C) cpemm wHabopa TreHOB, paHee He
uneHTU(UIMPOBAHHBIX KaK APaiBEPOB MPHU pake mokenynodnol sxenessl (Carter et al., Cancer
Biol. Ther. 2010, 10, 582-587).

Haxkonen, coobmanocs, uto PI3Ky takke obecneunBaeT 3aluTy 3KCHEPUMEHTAIBHBIM
JKMBOTHBIM B PA3JIMYHBIX MOJIEIISIX CEPAEUHO-COCYIUCTBIX 3a0oneBanuii. Hanpumep, HepocTaTok

PI3Ky MOXkeT COKpalaTh BbI3BAHHOE AHTMOTEH3UMHOM COKPAILEHHUE MIAJKHUX MBILIL U, [IO3TOMY,



3alIUINAET MBIIIEH OT BBI3BAHHOTO aHTHOTEH3MHOM IOBBIIEHHOTO AasyeHus (Vecchione et al.,
J. Exp. Med., 2005, 201, 1217-1228). B kMBOTHBIX MOJENISIX MHTEHCUBHOTO MH(papKTa MHOKapaa
noznasnenne PI3Ky obecrneunBaer MOIIHYIO KapAHONMPOTEKIMIO, CHUIKAsl pa3BUTHE MH(papKTa U
coxpansist pyHkuro muokapna (Doukas et al., Proc. Natl. Acad. Sci. USA, 2006, 103, 19866-
19871).

[To 5TMM mpUYMHAM CYIIECTBYEeT HEOOXOAMMOCTb B Pa3pabOTKe HOBBIX HMHTHOUTOPOB
PI3Ky, KkOTOpble MOryT UCIOJNB30BATh IJISI JIEYEHHs] Takux 3a00JeBaHMH, Kak pak,
AyTOMMMYHHbBIC HapyIIEHUs, a TaKXKe BOCHAIUTENbHbIE U CEePASUHO-COCYAUCThIE 3a00IeBaHUSI.
Orta 3as1BKa HAMpAaBJIeHA HA 3Ty U APYTHE HEOOXOIUMBIE LIEJTH.

CYHIHOCTDH U30OBPETEHMUS

Hacrosimee n3obperenre oTHOCUTCS K, infer alia, coenuuenusiMm ¢popmyiibl (I):
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WM UX (apMaLeBTHYECKH MPUEMIIEMbIM COJISIM, B KOTOPBIX CTPYKTYPHBIE 3J€MEHTHI
OTIpEeIeNIEHbl B TAHHOM JOKYMEHTE.

B Hacrosmem u300peTeHHMH OMOJHUTENBHO NpeiyaraTcs (papMareBTHUECKHE
KOMIIO3HIINH, coaepkamue coequHerne ¢popmyibl (I) miu ero ¢papmManeBTHUECKH MPUEMIIEMYIO
COJIb U (hapMaLeBTUYECKH NTPUEMJIEMbIH HOCUTENb.

B HacrosimieM H300peTeHMH MOTIONHHUTENBHO NMPEAaratoTcsl CrocoObl MHIMOMPOBAHMS
akTuBHOCTM KkuHa3pl PI3Ky, BkiIro4amomue mnNpuBefeHHE B KOHTAKT [AaHHOM KHHA3bl C
coenuHeHueM dopmyuel (I) nnm ero papmareBTHIECKH TIPUEMIIEMON COJIBIO.

B HacrosimmeM H300peTeHMH JONOJHHUTEIBHO MPENJIaratoTCs CHOCOOBbI  JICYSHUs
3a0oneBaHMsT WM HAPyIIEHHWs, AaCCOLMUPOBAHHOIO C AHOMAJIBHOW OSKCIpeccHed Wiu
akTUBHOCTBIO KuHa3pl PI3Ky y mnanueHra, myTeM BBeA€HUs NALMEHTY TePaneBTUYECKU
s¢dexTuBHOrO KommuecTBa coenuHenus: Gopmyisl (I) wm ero papmareBTuyeckn mpueMIEMon
COJIH.

B HacTosiimeM m300peTeHHH OMOJIHUTENBHO Tpeanaraercs coenuHenue ¢gopmyisl (D),
Wi ero (apMaLeBTHUECKH NpUeMsieMasl COJib, IJIsl NMPUMEHEHHs B JIEOOOM M3 CrocoOoB,
OIMCAHHBIX B JAHHOM JIOKYMEHTE.

B HactosimeM H300pEeTeHHH AOMOJHHUTENBHO MPEJaraeTcsi MPUMEHEHHE COSTUHEHHUS
dopmysl (1), mnu ero papmMaleBTHUECKHA MPUEMIIEMON COJIH, IUIsl TIOJYYEHUs JIEKapCTBEHHOTO
CpeACTBa JJIsl NCIIOJIB30BAHUS B JIFOOOM M3 CIIOCOOOB, OMHUCAHHBIX B TAHHOM JOKYMEHTE.

MNOJAPOBHOE OITMCAHUE U30OBPETEHHUA

Coeounenus

Hacrosimas 3asiBka oTHOCHTCA K, infer alia, coequaennsiM Gopmyst (1):
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WU ero (papMaLeBTHYECKU TPUEMIIEMON COJIH, TIE:

X! npencrasnser coboit N unu CRY;

R! Bri6pan u3 H, D, ranorena, Ci. ankuna, Ci amkokcs, Ca¢ ankenuna, Ca-¢ alKHHNNA,
Ci.6 ranorenankmia, Ci.¢ rajorenankokcu, CN, OH u NH;;

R? peibpan u3 H, D, ranorena, Ci.¢ ankuna, Ci ranorenankuna, Crs ankenuna, Ca
ankuanna, Cy, Cy-Cis amkun-, CN, NO;, OR? SR NHOR, C(O)R®, C(O)NRCR,
C(O)NRCY(OR), C(O)OR?, OC(O)R®, OC(O)NRCIRY NRIRY NR!NRC!R% NRC!C(O)R?:,
NRC!IC(O)OR?,  NRCIC(O)NRC'RY, C(=NR°HR®!, C(=NOH)R", C(=NCN)R®,
C(=NR®HNRCRY NRCC(=NRH)NRR¥ NR'C(=NOH)NRCR% NRCC(=NCN)NRR%
NRCIC(=NRHRPL, NRCIS(O)NRCIRY,  NRCIS(O)RPL, NRCIS(0)RP, NRCIS(O)(=NRH)RPL
NRCIS(0),NRCIRY, S(O)RP,  S(O)NRCIR,  S(0)RP, S(0)NRERY,  OS(O)(=NRHR,
0OS(0):R®!, SFs, P(O)RRE!, OP(O)(ORM)(OR™M), P(O)(OR"M)(OR™), u BRI'R*!

ankun, Ca.¢ anmkeann u Ca.e anmkuann R? kaxnplii Heobs3aTensHO 3amented 1, 2, 3, 4, 5, 6, 7 unm

, npudyem Cis
8 HEe3aBHCHUMO BHIOPaHHBIMH 3aMecTuTes MU R,

Cy BbiOpan u3 Ce.14 apuna, Cs.i4 nmkioankmia, 5-14 uneHHoro rerepoapmia u 4-14
YJIGHHOTO T'€TePOLIUKIIOANIKIIIA, KAKIBIM M3 KOTOPhIX HeoOs13aTenbHO 3ameleH 1, 2, 3,4, 5, 6, 7
Uy 8 HE3aBUCUMO BBLIOPAHHBIMH 3aMECTUTENAMH R2;

R3, R* u R’ xaxplii HesaBucumo Buidpan u3 H, D, ranorena, CN, OH, C. ankuna, Ci-
ranoreHankuia, Cr ankenuna, Cae ankunuia, Ci6 ankokcu, Ci.s raoreHagkokcu, nmuaHo-Ci.e
ankuna, HO-Ci6 ankuna, Ci.s ankokcu-Ci.¢ ankuna, Cs.¢ Lukaoankuiaa, aMuHo, Ci.¢ aIKUJIAMUHO,
1u(C16 anmkun)amuso 1 C(O)NRCRY, npuuem Cr. ankun HeoOs3aTenbHO 3amemmeH 1, 2, 3, 4, 5
unu 6 D;

RS, R” u R® xaxnpiii Hesasucumo uibpan u3 H, D, Ci. ankuna, Ci- ranorenankuna, Ca-
ankenmna, Cr.s ankuamna, Cs.10 apuia, Cs.io umknoankuna, 5-10 duneHHoro rerepoapwia, 4-10
yneHHoro rerepouukoankuna, Ce10 apun-Cie ankun-, Cs.io muknoankun-Cie ankui-, (5-10
uneHHblii  rerepoapn)-Cie amkun-, (4-10 unennerii rerepoapun)-Cie ankmia-, C(O)RP,
C(O)NR®RE, C(O)NRS(OR®), C(O)OR®, C(=NR®)R® C(=NOH)R®, C(=NCN)R® u
C(=NR®)NR®R® | mnpuuem Ci amkun, Crs anxenmn, Cie ankuamn, Ce.0 apunm, Cso
ukiaoankui, 5-10 unenssiii rerepoapui, 4-10 unenHbiii rerepouukioankus, Ce-10 apui-Cis
ankmi-, Cs.o mukmoankmi-Cis ankwmi-, (5-10 unenssiii retepoapmn)-Cis ankmi- u (4-10
uneHHbli rerporuknoankii)-Crs ankui- u3 RS, R” u R® kaxnpiit HeoOs3aTenbHo 3amelneH 1, 2,
3,4, 5,6, 7 utu 8 He3aBUCUMO BhIOpaHHBIMU 3aMecTuTenamu RE; u npu stom C).¢ ranorenankun
w3 RS R’ umu R® neobszatenvHo s3amemen 1, 2, 3 umu 4 HE3aBUCHMO BBIODAHHBIMH

3aMEeCTUTEIISIMU Y



kax bl Y He3aBucumo BoiOpaH u3 D, ranorena, Ci.s ankmna u Ci.¢ TaJlOTeHAIKHIA,

utn 3amectutend R® u R’ BMecTe ¢ KONBLEBLIMM AaTOMaMHi, K KOTOPBIM OHH
NPUCOEINHEHBI, 00pa3yoT Cs.10 UKJIOATKUI WIN 4-7 YIEHHBIH IeTepOLUKIOANKNI, KaX bl 13
KOTOPBIX HeOOA3aTeNIbHO 3aMelteH 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHBIMU 3aMecTHTeNIsIMU RP;

utn 3amectutend R’ u R® BMmecTe ¢ KONbLEBbIMM aTOMaMu, K KOTOPbIM OHH
npUCcOeTuHEHbl, 00pa3yroT C3.10 IUKIOATKUIT WIN 4-7 YJICHHBINH eTepOLUKIIOANKII, KaXKIbIH 13
KOTOPBIX HeoOsi3aTeNbHO 3aMenieH 1, 2, 3 uin 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMH RE:;

R u RY kaxnpiit HesaBucumo BuiGpaH u3 H, Ci amxmma, Cie ramoreHamkmna, Ca
ankenuna, Cy.s ankununa, Ces.10 apuna, Cs7 nuknoankuna, 5-10 dnenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbI rerepoapmn)-Cis ankui- u (4-10 wneHHb rereporukinoankui)-Ci.¢ aIKui-, mpuaemMm
Cis amxun, Cre ankenmn, Cre ankunui, Ce.i0 apwn, Cs.; mukmoankwi, 5-10 dneHHbIN
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cis
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankmi- m3 R¢ u RY, kaxnerii HeoOssaTenpHo 3amemer 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTeaaMu RM;

kaxcpiii R RP RE u RY meszasucumo suiOpan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKkuna,
Cz6 ankenuna, C¢ ankununa, Ce-10 apuna, Cs.jo nukiaoankuina, 5-10 uneHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankmia, Ce-10 apun-Ci.¢ ankun-, Cs.1o nuxnoankun-Ci.¢ ankui-, (5-10
yeHHbIN rerepoapn)-Cis ankui- u (4-10 uneHHbId rereporukinoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 amkun, Cie ankenwn, Cr.s ankuaun, Ce.10 apud, Cs.io mukmoankui, 5-10 dneHHbIR
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.10 apun-Cie ankui-, Cs.10 nuknoankumi-Ci.
ankui-, (5-10 unennelii rerepoapun)-Ci.s ankui- u (4-10 unenHbiil rerepoumkioankun)-Cis
ankmi- u3 R, RPL R u R kaskplii HeobGs3aTenbho 3amemten 1, 2, 3, 4, 5, 6, 7 wnu 8
HE3aBHCHUMO BHIODAHHBIMH 3aMecTuTeIsIMu R,

umi mo6oit R°! u RY, mpucoenunennerii x Tomy xe atomy N, BmecTe ¢ atoMoM N, K

>
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yT S5- WK O-4JIEHHYIO T'eTepOapuiIbHyK wiu 4-, 5-, 6-
WIN 7-4JIEHHYI0 Te€TEePOLMKJIOANKIIbHYIO TPYIIY, MPUYeM S5- Uiiu O-4JieHHasi reTepoapuiibHas
wiu 4-, 5-, 6- uiu 7-4jieHHas reTePOIMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 nniu 8 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTENISIMU RA;

kaxaeii R mesaBucumo BbiOpan m3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Ci ramoreHankokcH, Cir.s anmkenuna, Cr.s ankuamna, Ce.10 apuna, Cs.o
nukoankuia, 5-10 unennoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankmi-, Cs.qo muknoankmin-Cis ankwn-, (5-10 unenssiii retepoapwn)-Cis ankmi- u (4-10
YJIEHHBIA reTepOnuKIoanKi)-Ci.6 aIKuiI-;

kaxpiii R u Re' mesasucumo BoiOpan ns H, Cie amkuma, Cie amkokch, Cie
ranoreHasikmna, Cis ramoreHankokcH, Cir.s ankenuna, Cr.s ankuamua, Ce.10 apuna, Cs.o
nuksoankuia, 5-10 unenHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankmi-, Cs.o mukmoankmin-Cis ankwmi-, (5-10 unenssiii retepoapmn)-Cis ankmi- u (4-10

YJIEHHBIN reTepoLuKIoanku)-Ci.c anKui-;



kaxapiii R u R nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenmna, Cr.s ankuamna, Ce.10 apuna, Cs.io uukmoankuna, 5-10 danenHoro rerepoapwmia, 4-10
ueHHoro rerepouukoankuna, Ce-10 apun-Cie ankun-, Cs.io muknoankun-Cie amkui-, (5-10
yieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.c alKui-;

kasxpiii R u RM nesasucumo Bri6pan us OH, Ci.6 ankokcu u Ci6 TaJoreHanKoKCH;

umu mo6oii RI' u R¥ mpucoenunennbiii k Tomy xe atomy B, BMecTe ¢ atomom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UIN 6-YJIEHHYIO TeTePOLMKIOATKUIBHYIO TPYIIY,
Heo0s13aTeIbHO 3aMelleHHYI0 1, 2, 3 wnu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIMH U3 Ci
ankuna u Ci.¢ TaJJOreHaIKHIA,

kaxpiii R3, R RS u R® mezaBucumo suiopan u3 H, Ci. amknna, Ci.¢ raloreHanKuna,
Cz6 ankenuna, Ci¢ ankununa, Ce.10 apuna, Cs.1o nukiaoankuina, 5-10 uneHHoro rerepoapuia, 4-
10 unennoro rereporuknoankmia, Ce-10 apun-Ci.¢ ankun-, Cs.1o nuxnoankun-Ci.¢ ankmi-, (5-10
yieHHbIN rerepoapn)-Cis ankui- u (4-10 wineHHbH rereporukinoankui)-Ci.¢ aIKmi-, IpuiemMm
Cis amxun, Cie ankenwn, Cr.e amkuamn, Ce.10 apun, Cs.o mukmoankui, 5-10 dneHHbIH
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.10 apui-Cis ankun-, Cs.1o nuknoankumi-Ci.
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHblil rerepormkioankui)-Cis
ankmi- u3 R¥, R®, RS y RS

HE3aBUCHUMO BbI6paHHbIMI/I 3aMECTUTECIIAMU RB,

KaKIblii HeoOsi3aTepbHO 3ameineH 1, 2, 3, 4, 5, 6, 7 unu 8

2

win o6oii RS u R npucoenunennsiii k ToMy ke atomy N, BMecTe ¢ aToMoM N, K
2 2

KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yioT S5- WM O-4JIEHHYIO TeTepOapuibHyO win 4-, 5-, 6-
WIN 7-4JIEHHYI0 Te€TE€POLMKJIOAJIKIIBHYIO TPYIY, MPpUYeM S5- uiu O-4jieHHasi reTepoapuiibHas
wiu 4-, 5-, 6- uu 7-4jeHHas reTepOLUKIIOATKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5,6,7 unu 8 HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEJSIMH RE;

kaxpiii R® mesasucumo sbiOpan us H, OH, CN, Cis anxuna, Cis ankokcu, Cis
rajoreHankmia, Cis rajgorenankokcu, Cirg ankenmna, Cre ankunmna, Ces.io apuna, Cs.io
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unenHoro rerepouuknoankuia, Ce.10 apmin-Ci
ankmi-, Cs.o muknoankumn-Cie ankun-, (5-10 unennsiii retepoapmi)-Cis ankwi- u (4-10
YJIEHHBIH reTepOouKIoanki)-Ci.6 anKui-;

kax bl R Hesasucumo BrIOpaH u3 D, ranorena, Ci.¢ ankuna, Ci ranorenankuna, Cas
ankenuna, Cy ankununa, Ce.10 apuna, Cs.; umknoankuia, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cis ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapin)-Ci.¢ ankmi-, (4-10 unenHslid rerepouukiaoankmi)-Ci.¢ ankmi-, CN, NO,
OR*  SR* NHOR* C(O)R™ C(ONR“R* C(O)NR(OR™), C(O)OR* OC(O)R™,
OC(O)NR®R# NR“R# NR®“NR®“R™ NR“C(O)R™, NR“C(O)OR*, NR**C(O)NRR%,
C(=NR®*HR™  C(=NOH)R® C(=NCN)R™ C(=NR*)NR®“R%, NR“C(=NR*)NR*R%,
NRC(=NR*)R, NRC(=NOH)NR**R% NR*C(=NCN)NR*R%, NRS(O)R™,
NRS(O)NRR#, NRS(0),R™, NRS(0):NR“R* S(O)R™ S(O)NR™“R¥, S(0)R™,
S(0)NR“R%,  OS(O)(=NR*)R® ~ OS(0)R™, SFs, P(O)RMR#, OP(O)(OR™)(ORM),
P(O)(OR™)(OR™) u BRMR¥ nmpuuem Cis anxun, Ci. anxenun, Ca ankunmn, Ce-10 apun, Ci

ukaoankui, 5-10 unenssiii rerepoapuin, 4-10 unenHblil rerepouuknoankus, Ce.10 apui-Cis



ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
rerepouuknoankun)-Cis ankun- u3s RA, HeoGasatenwHo 3amemen 1, 2, 3, 4, 5, 6, 7 umu 8
HE3aBHCUMO BbIOpPaHHBIMH 3aMecTuTe MU RP;

kaxapiii R® nesapucumo Bbi6pan u3 D, ranorena, Cis ankuna, Ci ranorenankuna, Cas
ankenuna, Cz ankununa, Ce.10 apuna, Cs.; nuknoankuna, 5-10 unenHoro rerepoapuna, 4-10
ynieHHoro rerepouukiaoankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yyieHHbIN retepoapi)-Ci.6 aikimi-, (4-10 unenHslii rerepouukaoankui)-Ci.e ankui-, CN, NO,
OR», SR NHOR¥, C(O)R®?, C(O)NR®2R% C(O)NR(OR"?), C(O)OR?, OC(O)R?
OC(O)NR®ZRZ, NRR®, NR“NR“R% NRSC(0)R"2, NRC(0)OR¥, NRC(O)NRR%
C(=NR®)R??,  C(=NOH)R®>, C(=NCN)R?, C(=NR)NR®R¥, NR2C(=NR®2)NR2R%,
NRS2C(=NR)R??, NR®2C(=NOH)NR2R%, NR®2C(=NCN)NR*R%, NR2§(0)R?2,
NR2§(0O)NR®2R%?,  NRS(0):R?2, NRS(0):NRZR%, S(O)R2, S(O)NRZRE, S(0)R",
S(0):NR2R,  OS(0O)(=NRH)R®?, OS(0)R*, SFs, P(O)R“R#, OP(O)(OR")(OR),
P(O)(OR™2)(OR2) u BR’R¥, npuuem C1s anxun, Ca- anxenun, Ca anxunmn, Ce-10 apun, Ciz
ukaoankui, 5-10 unenHsiii rerepoapui, 4-10 unenHbiii rerepouukioankus, Ce-10 apui-Cis
ankui-, C3.7 muknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.6 ankui- u (4-10 dieHHbIH
rereporuknoankmn)-Cis ankun- uz RE, meobssarensno samemen 1, 2, 3, 4, 5, 6, 7 umu 8
HE3aBHCUMO BBIOpPaHHBIMH 3aMecTuTesaMu RM;

kaxpiit R2, RP2, R? u R¥ neszasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKkuna,
C».6 ankennna, Cz. ankunmia, Ce.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yeHHbIN rerepoapun)-Cis ankun- u (4-10 uneHHbIdl rereporuknoankui)-Ci.¢ aIKui-, mpuiemMm
Ci6 ankumn, Cie ankenun, Cie ankunui, Ce.i0 apwn, Cs.z muknoankwi, 5-10 dneHHbIR
rerepoapuii, 4-10 unennslii rerepouukiaoankui, Ce.10 apun-Cie ankun-, Cs.7 nuknoankumi-Cie
ankui-, (5-10 unensbiii rerepoapmin)-Cie ankuia- u (4-10 uneHHbId rereponukioankun)-Cis
ankmi- u3 R2, RY? R? u R¥ kaxnpiii HeoOs3arenbHo 3amemner 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTe MU RM;

umi mob6oit R? u R%, mpucoenunennerii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yrOT S5- WK O-4JIEHHYIO TeTepOapuibHyr wiu 4-, 5-, 6-
WIN 7-4JIEHHYI0 Te€TEePOLMKJIOANIKIIBHYIO TPYIIY, MPUYeM S5- Uiiu O-4JieHHasi reTepoapuiibHas
wiu 4-, 5-, 6- uu 7-4jieHHas reTepOIUKIIOAKUIIbHAS TPYIINa HeoOsI3aTeNbHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOpPaHHBIMHU 3aMecTuTensmu RM;

kaxaeii R mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
raoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apunma, Cs
nukioankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apmui-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Ci.6 aITKUI-;

kaxnpiii R? uw R# mesasucumo BoiOpan n3 H, Cie amkuma, Ci amkokch, Cie
ranoreHasnikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.

uKJIoankuia, 5-10 unennoro rerepoapunia, 4-10 uinennoro rerepounkioankmia, Ce.10 apui-Ci



ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
reTeponnkIoankun)-Ci.¢ aIKuI-;

kaxpiii R'2 u R2 nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenuna, Cz.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
uneHHoro rerepouuknoankuna, Ce10 apun-Cie ankun-, Cs7 muknoankun-Cie ankun-, (5-10
yieHHbIH rerepoapin)-Ci.¢ ankui- u (4-10 uneHHbIH reTepounkiaoankn)-Ci.¢ aTKuI-;

kaxabii RI? u R¥ mesasucumo soiopan us OH, Ci.6 ankokcu u C1.6 raJlOreHaIKoKCH,

wi moboii RiZ u R¥. UCOEeNUHEHHBII K TOMY e atroMy B, BmecTe ¢ atomoM B, k
2 2

,
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UK O-YJIEHHYIO T€TEPOLMKIIOANKUIBHYIO TPYIIIY,
Heo0s13aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuna u Ci.¢ TaJJOreHaIKuIa,

kaxcpiii R*) R% R u R% nmezasucumo suiopan u3 H, Ci. amknna, Cl.¢ FaloreHaNKuna,
C».6 ankennna, Cr.¢ ankuamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 unenHoro rerepoapmia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbI rerepoapin)-Cis ankui- u (4-10 uneHHbI rereporukinoankui)-Ci.¢ ajIKuiI-, mpuiemMm
Cis anmkun, Cre ankenmn, Cire ankunuia, Ce.10 apwn, Cs.; mukmoankwmi, 5-10 dneHHbIN
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unennenii rerepoapun)-Ci.s ankui- u (4-10 unenHblii rereponmkioankun)-Cis
ankmi- n3 R* R™ R® u R xaxnmerii meobs3arensHo 3amemes 1, 2, 3, 4, 5, 6, 7 w8
HE3aBHCUMO BbIOpPAHHBIMH 3aMecTHTesIMu RP;

win Jo60oii R u R npucoenunennsii k ToMy ke atomy N, BMecte ¢ aToMoM N, K
2 2

>
KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yroT S5- Wi O-4JIGHHYIO T'eTepoapuibHyO wid 4-, 5-, 6-
WIA 7-4JIEHHYIO T€TePOLMKIIOANKIIBHYIO TPYIIY, IpudeM S5- i O-djieHHasl reTepoapuiibHast
Wi 4-, 5-, 6- UK 7-4JIeHHas TeTePOLMKIIOANKUIIbHAS TPYIINa HeoOs3aTenbHO 3amelieHa 1, 2, 3,
4,5,6,7 unu 8 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMH RP;

kaxaeii R® mesaBucumo BbIOpan m3 H, OH, CN, Ci.c amkuna, Cis ankokcn, Cis
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Cs.o apuma, Csz
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 dnennsiii rerepoapmn)-Ci.6 ankui- u (4-10 dieHHbIH
reTepourKIoanKim )-Ci.6 aTKUI-;

kaxmpiii R® uw R& mesasucumo BoiOpan ns H, Cie amkuma, Cis amkokch, Cie
ranoreHasnikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apunma, Cs.
nukoankuia, 5-10 unennoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.6 ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Ci.6 aTKUII-;

ket R u R* nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
yneHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
wyieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rerepouKkaoankui)-Ci.c K-,

kaxpiii R u RM nesasucumo sri6pan us OH, Ci. ankokcu u Ci6 TaJoreHanKoKCH,
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umi moboit R* u RM, mpucoenunennsiii k Tomy sxe atomy B, BmecTe ¢ aTomoM B, k
KOTOPOMY OHH TPUCOEIUHEHBI, 00Pa3yloT 5- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIIIY,
HeoO0s13aTeIbHO 3aMelleHHyIo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja u Ci.¢ TaJIOTeHAIKHIIA,

kaxpiii RP Hesasucumo suiopan us H, D, ranorena, Ci ankuna, Ci.s raloreHankuna,
Cz-6 ankenmna, Cz.¢ ankununa, Ce-10 apuia, Cs.7 quksioankuna, 5-10 uneHHoro rerepoapuina, 4-10
yieHHoro rerepouuknoankmna, Ce.10 apwi-Cie amkmn-, Cs.; muknoankmwi-Cie amkmn-, (5-10
yyieHHbIH retepoapin)-Ci.6 ankmi-, (4-10 unenHslid rerepouukiaoankui)-Ci.¢ ankmi-, CN, NO,
OR®, SR®* NHOR®, C(O)R® C(O)NR®“R¥ C(O)NR®(OR), C(O)OR¥ OC(O)R,
OC(O)NRCSRdS, NRCSRdS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,
C (:NReS )RbS , C (:NOH)RbS ; C (:NCN)RbS ; C (:NReS )NRCSRdS , NRSC (:NReS)NRCS RdS’
NRSC (:NReS )RbS’ NR&C (:NOH)NRCSRdS ; NRSC (:NCN)NRCSRdS , NRSS (O )RbS ;
NR®S(O)NRSRY NR®S(0),R?, NRS(0):NR®R¥  S(O)R?’, S(O)NR®“R®, S(0),R%,
S(0)NR¥R%,  OS(O)(=NR®)R® 0OS(0)R*, SFs, P(O)RPR#  OP(O)(OR™)(ORP),
P(O)(OR™)(OR®) u BRRY, npuuem Ci anxun, Ca- anxenun, Ca ankunmn, Ce-10 apmi, Ciz
ukaoankui, 5-10 unenssiii rerepoapui, 4-10 unenHbiii rerepouukioankus, Ce-10 apui-Cis
ankui-, C3.7 muknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.s ankui- u (4-10 dieHHbIH
rereporuknoankin)-Ci-¢ ankun- u3 RP kaxnpiit neobssatensHo 3amemnes 1, 2, 3, 4, 5,6, 7 unu 8
HE3aBHCUMO BLIOpaHHBIMU 3aMecTuTeaMu RE;

kaxpiii R¥, R R u R% nezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ raloreHanKkuna,
C».6 ankenuna, Cz. ankunmia, Ce.10 apuna, Cs7 qukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbIdl rereporuknoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 anxwmn, Cr.e ankenmn, Cie ankuaun, Ce.10 apwn, Cs.; mukimoankwi, 5-10 4ieHHBIH
rerepoapuii, 4-10 unennsiii rereporukaoankui, Ce.1o apun-Cie ankui-, Cs.; nukmoankui-Ci.e
ankui-, (5-10 unennswni rerepoapui)-Ci.s ankmi- u (4-10 unenHblil rerepoumkioankun)-Cie
ankmi- u3 R® RY R® u R® kaxnmeiii HeoOs3arenbHo 3amemer 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBHCHUMO BLIOpaHHBIMH 3aMecTuTeasaMu RE;

umi mo6oit R u R®, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yOT S5- WK O-4JIEHHYIO TeTepOapuibHyK win 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wi O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jieHHas reTepOLMKIIOAIKUIIbHAS TPYIIa HeoOsI3aTebHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBHCUMO BLIOPAHHBLIMU 3aMecTuTeamu RE;

kaxaeii R® mesasucumo BbiOpan u3 H, OH, CN, Ci.s ankuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apuna, Cs.z
nukioankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 uuknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Cy.6 aITKUTI-;

kaxnpiii RP u R® mesasucumo Boiopan u3 H, Cie amkuma, Ci amkokch, Cie

ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
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nukoankuia, 5-10 uaeHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, Cs.7 qukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnin)-Ci- ankui- u (4-10 dieHHbIH
reTepoUrKI0aNKim )-Cy.6 aITKUTI-;

kaxpiii R u RP nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenuna, Cy ankununa, Ce-.10 apuna, Cs7 nuknoankuna, 5-10 ynenHoro rerepoapunia, 4-10
ynieHHoro rerepouukiaoankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
ynieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 dneHHbIH reTepouKkaoankui)-Ci.¢ aIKu-;

kaxxpiii RIS u RY nesaBucumo Briopan n3 OH, C1. anmkoken i Ci6 TaJOreHaIKOKCH,

umi moboii R’ u R¥, npucoemuuensslii k Tomy ke atomy B, BMecTe ¢ aTomoM B, k
KOTOPOMY OHH TMPUCOEIUHEHBI, 00Pa3yIOT S- WIH O-4JIEHHYIO T'€TePOLUKIIOANKIIIBHYIO TPYIIY,
Heo0s13aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuia u Ci.¢ TaJIOreHAKHIIA,

kaxaeiii RE nesasucumo Bwibpan us H, D, ranorena, Ci.¢ ankuna, Ci raoreHankuna,
C».6 ankennna, Cr.¢ ankuamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapmia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wyieHHbIN reTepoapi)-Ci.¢ ankmi- u (4-10 uneHHsli rerepounkioanki)-Ci.¢ ankui-, CN, NOg,
OR*, SR* NHOR?¥, C(O)R*® C(O)NR®R% C(O)NR®(OR), C(O)OR?* OC(O)R,
OC(O)NRCGRd6, NRCGRdG, NRC6NRC6Rd6, NRCGC(O)RbG, NRCGC(O)ORaG, NRC6C(O)NRC6Rd6,
C(:NReG )RbG’ C (:NOH)Rb6, C(:NCN)Rb6, C(:NReG)NRC6Rd6, NRcGC(:NR%)NRcGRdG’
NRCGC(:NRE:G)R%’ NRCGC(:NOH)NRCGRdG, NRC6C(:NCN)NRC6Rd6, NRCGS(O)RbG,
NRS(O)NR®R%® NR®S(0),R* NR®S(0),NR®R%¥ S(O)RY S(O)NR®RY S(0),R%,
S(0):NR®R®  OS(O)(=NR®)R®, OS(0)R* SFs, P(O)R®RE, OP(O)(OR™)(OR®),
P(O)(OR™)(OR) u BR*R¥ npuuem Cis anxun, Ci-s anxenun, Cas ankunun, Ce-10 apui, Cs
ukoankui, 5-10 unennsiii rerepoapun, 4-10 unennbiii rerepouukinoankmi, Ce.10 apui-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapui)-Ci-¢ ankui- u (4-10 dieHHbIH
rerepormknoankin)-Ci.¢ amkun- u3 RE kasxplii Heobs3aTensro 3amemten 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBUCHMO BBIOPAHHBIMHU 3aMecTuTensamu RY:;

kaxpiii R%, R R u R% nezaBucumo Buiopan u3 H, Ci. amknna, Cl.¢ FraloreHanKua,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwuia, 4-10
yjeHHoro rereporukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapin)-Cis ankui- u (4-10 wneHHb rereporukinoankui)-Ci.¢ aIKuiI-, mpuiemMm
Cis anmkmn, Cre ankenmn, Cire ankunui, Ce.10 apwn, Cs.; mukmoankwi, 5-10 dneHHbIH
rerepoapuii, 4-10 unenssii rerepouuknaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankmi- n3 R® RY R® py R kaxnmerii Heobs3arensHo 3amemes 1, 2, 3, 4, 5, 6, 7 w8
HE3aBUCHMO BBIOPAHHBIMHU 3aMecTHTeNaMu RY;

umi moboit R u R%, mpucoenunenneiii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHCOEAUHEHBI, 00pPa3yroT S5- WM O-4JIEHHYIO TeTepoapuibHyO wid 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wi O-djieHHasl reTepoapuiibHast

wiu 4-, 5-, 6- uu 7-4jeHHas reTepOLUKIOATKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
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4,5, 6,7 wiu 8 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU RE;

kaxapii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
nuksoankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouukioankuia, Ce.10 apui-Cis
ankui-, Cs.7 nquknoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnin)-Ci- ankui- u (4-10 dneHHbIH
reTepoLrKI0anKiu)-Ci. aJIKHII-;

kaxapii R® u R& nesasucumo Beibpan u3 H, Cis amkuma, Cis ankokcn, Cis
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ces.o apuna, Cs
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 wieHHbIH
reTepourKI0anKimi )-Ci.6 aTKUI-;

kaxpiii R u R nesasucumo Beiopan u3 H, Ci ankuna, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wneHHbIH rerepoapui)-Ci.6 ankui- u (4-10 uneHHbIH rerepouKaoankui)-Ci.¢ K-,

kaxplii R u R nesasucumo sriopan ns OH, C1. anmkokcu i Ci6 TaTOreHaNKOKCH,

umi moboii RI® u R¥, mpucoemunennsiii k Tomy xe atomy B, BmecTe ¢ aTomom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UIH O-YJIEHHYIO T€TEPOIMKIOANKUIBHYIO TPYIIIY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuia U Ci. TaJIOT€HATIKHIIA,

kaxpiii RS Hesasucumo Beiopan 3 H, D, ramorena, CN, NO,, SFs, Ci ankuma, Cis
ankokcy, Ci.¢ raniorerankuna, Ca.¢ ankenuna, Cz.6 ankununa, Ce-10 apuna, Cs.7 LUKI0aIKuia, S-
10 unennoro rerepoapmia, 4-10 unennoro rerepormkioankuna, Ce.10 apun-Cis ankui-, Csz
mkn0ankun-Ci.s  ankmn-, (5-10 unensbiii rerepoapmn)-Cis ankuwn- u  (4-10 wineHHbIH
reTepounkIoankmn)-Ci.¢ aIKWI; U

kaxaeiii RM HesaBucumo Bri6pan us H, D, OH, NO,, CN, ranorena, Ci.¢ ankuna, Ca-
ankenmna, Cr¢ ankununa, Cie ramoreHankuna, 1uaHo-Ci¢ ankuna, HO-Cis ankmma, Cis
ankokcu-Cir¢ ankuna, Ce.10 apuna, Cs; umknoankuna, 5-10 unenHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cis amkun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wieHHbIl rerepoapmn)-Cis ankmia-, (4-10 unennsiii rerepouukinoankui)-Cis amkun, Ci.s
ankokcH, Cis ramoreHankokcu, amuHo, Ci.s ankuigamuno, nu(Cie ankmn)amuao, THO, Cis
ankmitno, Ci ankuicyabGuami, Ci.s angkmicynbdonmi, kapoamm, Ci. anknkapoamrnt, au(Ci.
¢ ankmm)kapbammn, kapOokcw, Cis ankmakapbonmn, Cis4 anxokcukapbonmn, Cius
ANKMIKaOOHUIIAMUHO, Cis ANKWICYTb() OHUITAMHHO, AMHUHOCYJIb(OHIIT, Cis
ankmnamuHocyabporun, au(Cie  amkuia)aMUHOCYIb(GOHMI, aMuHOCYIbGoHImIaMUHO, Cis
ankminaMuHocy IbporumamMuao, au(Ci.6 aIKUIT)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1-6 anknnamuHOkapOoHmIaMuHO U Au(C1.6 AIKIIT)aMUHOKapOOHMIIAMIHO.

B HEKOTOpPBIX BapUaHTaX OCYIIECTBICHUS:

X! npencrasnsier coboit N unu CRY;

R! Bri6pan u3 H, D, ranorena, Ci. ankuna, Ci ankokcu, Ca ankenuna, Ca- aJKUHUNA,
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Ci.¢ ranorenankmna, Ci.¢ rajorenankokcu, CN, OH u NHj;

R? peibpan u3 H, D, ranorena, Ci.c ankuna, Ci ranorenankuna, Crs ankenuna, Ca
ankuauna, Cy, Cy-Cis amkun-, CN, NO;, OR?, SR¥ NHOR, C(O)R®, C(O)NRCR,
C(O)NRCY(OR), C(O)OR?, OC(O)R®, OC(O)NRCIRY NRCIRY NRINRCR% NRC!C(O)RY!,
NRC!C(O)OR?,  NRCC(O)NRCRY, C(=NR°HR®!, C(=NOH)R®!, C(=NCN)R"!,
C(=NRHNRCR¥  NRCC(=NR)NR®'R¥, NRC'C(=NOH)NRC'R!, NRC'C(=NCN)NR¢'R%,
NRCIC(=NRHRP!| NRCIS(O)NRCRY NRC'S(O)RPL, NRCIS(O)RP, NRCS(O)(=NR¢H)RP!
NRC!IS(0)NRC'RY, S(O)RP, S(O)NRCRY,  S(O)RP, S(0)NRE'RY,  OS(0)(=NRH)RP!,
OS(0):R®!, SFs, P(O)RRE!, OP(O)(ORM)(ORM), P(O)(ORM)(OR™M), u BRIRK!

ankm, Ca.e amkeHnn u Ca.e amkuann R? kaxplii Heobs3aTenpHo 3ameneH 1, 2, 3, 4, 5, 6, 7 unm

2

npudeM Ci

8 HE3aBHCHUMO BHLIOPAHHBIMH 3aMecTuTeIs MU R,

Cy BbiOpan u3 Ce.14 apuna, Cs.i4 nmkimoankwna, 5-14 uneHHoro rerepoapwia u 4-14
YJICHHOTO T'eTePOLIUKIIOANIKIIIA, KAKIbIA M3 KOTOPBIX HeoOs13aTenbHO 3amemeH 1, 2, 3, 4, 5, 6, 7
MM 8 HE3aBHCHMO BBIOPAHHBIMH 3aMecTUTeNsIMu R4,

R3, R* u R® xaxpiii Hesasucumo Buiopan u3 H, D, ranorena, CN, OH, Ci. ankuna, Ci-
ranoreHasikmna, Cr ankenuna, Cre ankunauia, Ci. ankokcH, Ci.¢ rajioreHankokcu, quaHo-Ci
ankuaa, HO-Ci6 ankuna, Ci.s ankokcu-Ci.¢ ankmna, Cs.¢ Hukaoankuiaa, aMuHo, Ci.6 AIKUJIAMUHO,
11(C1-6 ankun)amuno 1 C(O)NRRY, npurdem yxasanHblit C1-6 aJIKII MOXKET ObITh HEOOA3aTETbHO
zamenieH 1, 2,3, 4, 5 unu 6 D,

R® R’ u R® xaxmpiii Hesasucumo Buidpan u3 H, D, Ci. ankuna, Ci- ranorenankuna, Co-
ankenmna, Cr.s ankuamna, Ce.10 apuna, Cs.io uukimoankuna, 5-10 unenHoro rerepoapmia, 4-10
4eHHoro rerepouukaoankuna, Ce10 apun-Cie ankun-, Cs.io muknoankun-Cie amkui-, (5-10
uneHHblii  rerepoapun)-Cis amkun-, (4-10 unenneiii rerepoapun)-Cie ankuia-, C(O)R®,
C(O)NR®R®, C(O)NRS(OR¥), C(0O)OR®, C(=NR®)R®» C(=NOH)R™, C(=NCN)R®, u
C(=NR®)NR®R®, mpuuem Cis ankmn, Crs ankenmn, Crs ankuamn, Ceo apum, Cseio
nukioankui, 5-10 unenHsid rerepoapui, 4-10 unenubiii rerepouukioankui, Ce.10 apmi-Cis
ankmi-, Cs.o muknoankumn-Cie ankun-, (5-10 unennsiii retepoapmi)-Cis ankwi- u (4-10
uyenHbli rerpormknoankin)-Cre ankui- u3 RS, R7 u R® kaxnpiit Heobs3aTensHo 3amermeH 1, 2,
3,4, 5,6, 7 umu 8 He3aBUCUMO BLIOpaHHLIMHU 3amecTuTeIssMu RE; u mpu sToM ykasanusiil Cis
ranoresankun u3 RS R’ mmm R® meobssatenpHo 3amemen 1, 2, 3 mwim 4 He3aBHCHMO
BbIOPAHHBIMU 3aMECTUTEIISIMU Y

kax bl Y He3aBucumo BbiOpaH u3 D, ranorena, Ci.s ankuna u Ci.¢ TaJlOTeHAIKHIA,

utn 3amecturend R® u R’ BMmecTe ¢ KONBIEBLIMH AaTOMaMH, K KOTOPBIM OHH
NPUCOEANHEHBI, 00pa3yroT C3.10 UKJIOATKUI WK 4-7 YIEHHBIH reTepOLUKIOANKII, KaXIbId U3
KOTOPBIX HeOOA3aTeIbHO 3aMelneH 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMecTHTeN MU RE;

umn 3amectutend R’ u R® BMmecTe ¢ KONblEBbIMH aTOMaMu, K KOTOPBIM OHH
NPUCOEANHEHBI, 00pa3yroT C3.10 UKJIOATKUI WIH 4-7 YIEHHBIH IeTepOLUKIOANKNI, KaXIbId 13
KOTOPBIX HEOOA3aTeIbHO 3aMelteH 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHBIMH 3aMecTHTeN MU RE;

R u RY kaxnpiii Hesasucumo BuiOpaH u3 H, Ci amxuma, Ci. ramoresamkmna, Ci

ankenuna, Cz.s ankununa, Ce.10 apuna, Cs7 nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
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yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIN rerepoapn)-Cis ankui- u (4-10 uneHHbIl rereporukinoankui)-Ci.¢ aIKuiI-, mpuiemMm
Ci6 ankmn, Cre ankenun, Cire ankunui, Ce.i0 apwn, Cs.; mukmoankwi, 5-10 dneHHbIR
rerepoapuii, 4-10 unennbiii rerepouukiaoankui, Ce.10 apun-Ci.e ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unennelii rerepoapun)-Ci.s ankui- u (4-10 unenHsll rerepoumkioankui)-Cis
ankun- u3 R® u RY, xaxnpiit Heobs3aTenbHo 3amemmen 1, 2, 3, 4, 5, 6, 7 uau 8 He3aBUCUMO
BLIOpaHHBIMU 3aMecTHTenaMu RM;

kasxpiii R R RC! i R4 mesasucumo Beibpan u3 H, Ci. ankuna, Ci. raJIoreHaKia,
Cz6 ankenuna, Ca¢ ankununa, Ce.10 apuna, Cs.1o nukioankuia, 5-10 uineHHOro rerepoapuia, 4-
10 unennoro rereporuknoankmia, Ce-10 apun-Ci.¢ ankun-, Cs.1o nuxmnoankun-Ci.¢ ankmi-, (5-10
yieHHbI rerepoapmn)-Cis ankui- u (4-10 wneHHb rereporukinoankui)-Ci.¢ aIKui-, mpuaemMm
Cis amxun, Cire ankenwn, Cr.s amkuamn, Ce.10 apun, Cs.o mukmoankui, 5-10 dneHHbIN
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.10 apui-Cis ankui-, Cs.1o nuknoankumi-Ci.
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankmi- n3 R, RP Ry R kasxnplii HeobGsi3aTenbHO 3amemter 1, 2, 3, 4, 5, 6, 7 w8
HE3aBUCHMO BBIOPAHHBIMU 3aMeCTHTENAMU R,

umi mob6oit RS u RY, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHUCOSAUHEHBI, 00Pa3yioT S5- WM O-4JICHHYIO TeTepOapuibHyK win 4-, 5-, 6-
WIA 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUYeM S- Wind O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4jeHHas reTepOLUKIIOANKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 wiu 8 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTEIISIMU R%A;

kaxapii R mesaBucumo BbiOpan u3 H, OH, CN, Ci.c amkuna, Cis ankokcu, Cis
rasoreHasikmna, Ci ramoreHankokcH, Ci. ankeHuna, Cr.s ankunmna, Ce.10 apuna, Cs.o
LUKJ0ankuia, 5-10 unennoro rerepoapuna, 4-10 uinennoro rerepounkoankmna, Ce.10 apui-Ci
ankmi-, Cs.o tmkinoankuin-Cie ankuia-, (5-10 unenneiii rerepoapun)-Cis ankuia- u (4-10
YJIEHHBIH reTepOouKIoanki)-Ci.c anKui-;

kaxapiii RT u Re' mesaBucumo BbiOpan n3 H, Cie amkuma, Cie amkokcu, Cie
ranoreHasnkmna, Cis ramoreHankokcH, Cr.s amkenuna, Cr.s amkmamna, Ce.10 apuna, Cs.io
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankmi-, Cs.o muknoankmi-Cie ankun-, (5-10 unennsiii retepoapwn)-Cis ankmi- u (4-10
YJIEHHBIH reTepOUKIOaNK)-C1.6 aIKII-;

kaxpiii R u R nesasucumo Beiopan u3 H, Ci ankmma, Cis ramoresankuna, Cas
ankenmna, Cr.s ankuamna, Ce.10 apuia, Cs.io umknoankuna, 5-10 uneHHoro rerepoapwia, 4-10
yneHHoro rerepouukoankuna, Ce10 apun-Cie ankun-, Csz.io muknoankun-Cie amkui-, (5-10
yieHHbIN rerepoapui)-Ci.6 ankui- u (4-10 uneHHbIH rerepouKkaoankui)-Ci.¢ aIKAI-;

kaxpiii R R¥ nesasucumo Bri6pan ns OH, Ci. anmkokcn i Ci TaTOreHanKOKCH,

umi moboii RI! u R¥ mpucoemunensbiii k Tomy ke aToMy B, BmecTe ¢ aTomoM B, k
KOTOPOMY OHH TPUCOEIUHEHBI, 00Pa3yloT S- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIIIY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci

ankuja u Ci.¢ TaJIOTeHATIKHIIA,
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kaxpiii R%, R RS u R® nezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ raloreHanKkuna,
Cz6 ankenuna, Ca¢ ankununa, Ce-10 apuna, Cs.jo nukiaoankuia, 5-10 uieHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankuina, Ce-10 apun-Ci.¢ ankun-, Cs.1o nuxnoankun-Ci.¢ ankui-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbIl rereporuknoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 amxun, Cie ankenun, Cr.s ankuHui, Ce.10 apud, Cs.io muknoankui, 5-10 dneHHbIR
rerepoapuii, 4-10 unennsiii rereporuknoankui, Ce.10 apuin-Ci¢ ankui-, Cs.1o nuxnoankuia-Cie
ankui-, (5-10 unennsni rerepoapui)-Ci.s ankumi- u (4-10 unenHblil rerepoumkioankun)-Cie
ankmi- u3 R¥®, R», RS u RS

HE3aBUCHUMO Bbl6paHHbIMI/I 3aMECTUTECIIMU RB,

KaKJbIii HeoOsi3aTeapbHO 3amerneHn 1, 2, 3, 4, 5, 6, 7 uiu 8

2

umi mob6oit R u R®, mpucoenunennerii x Tomy sxe atomy N, BmecTe ¢ aToMoM N, K

KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yOT S5- WK O-4JIEHHYIO TeTepOapuibHyr wiu 4-, 5-, 6-
WA 7-4JIEHHYIO TeTePOLMKIIOANKUIbHYIO TPYIY, IpUdeM S- Wi O-dJieHHasl reTepoapuiibHasI
wiu 4-, 5-, 6- uu 7-4jieHHas reTepOIUMKIIOAKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOpPaHHBIMHU 3aMecTuTensmMu R5;

kaxaeii R mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Cis ramoreHankokcH, Cir.s anmkenuna, Cr. ankuamna, Ce.10 apuna, Cs.o
nukoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankmi-, Cs.o mukmoankmwi-Cis ankwmi-, (5-10 unenssiii retepoapmn)-Cis ankmi- u (4-10
YJIEHHBIA reTepOonuKIOanKii)-Ci.6 aIKuiI-;

kaxxplii RA HesaBucumo Beidpan us D, ranorena, Ci amkuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankununa, Ce.10 apuna, Cs.; uuknoankuna, 5-10 unenHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbI retepoapui)-Ci.¢ ankui-, (4-10 unenssiil rerepouukioankui)-Ci.s ankui-, CN, NO,
OR*, SR* NHOR¥, C(O)R™ C(O)NR%R¥ C(O)NR®OR"), C(O)OR* OC(O)RY,
OC(O)NR*R#* NR“R* NR*“NR“R#* NRC(O)R®, NR®C(O)OR* NR*“C(O)NR*“R%,
C(=NR®HR™ ~ C(=NOH)R®, C(=NCN)R™ C(=NR*)NR®R#, NRC(=NR*)NR*R%,
NRC(=NR*)R, NR*C(=NOH)NR®R# NR*C(=NCN)NR*R%, NRS(O)R™,
NRS(O)NR*R#, NRS(0),R™, NR™S(0)NR“R™ S(O)R™ S(O)NR™R¥, S(0)R™,
S(0):NR™R%,  OS(O)(=NR*)R® ~ OS(0)R™, SFs, P(O)RMR# OP(O)(OR™)(ORM),
P(O)(OR™)(OR™) u BRMR¥, npuuem Cis anxun, Ca- anxenun, Ca ankunmn, Ce-10 apun, Ciz
uknoankui, 5-10 unenssiii rerepoapui, 4-10 unenHbiii rerepouukioankus, Ce.10 apui-Cis
ankui-, Cs.7 nukmnoankui-Ci.¢ ankmi-, (5-10 unennsii rerepoapuin)-Ci- ankui- u (4-10 wieHHbIH
rerepouuknoankun)-Cis ankun- u3 RA, HeoOasatenpHo 3amemeH 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBHCUMO BBIOPAHHBIMH 3aMecTuTesMu RP;

kaxaeiii R® nesaBucumo Bui6pan u3 D, ranorena, Ci ankuna, Ci ranorenankuna, Cas
ankenuna, Cys ankunumna, Ce.10 apuna, Cs.; uuknoankuna, 5-10 unenHoro rerepoapmna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknaoankun-Cie ankui-, (5-10
yieHHbIH retepoapmin)-Ci.¢ ankmi-, (4-10 unensslii rerepouukiaoankui)-Ci.¢ ankuia-, CN, NO,
OR», SR NHOR¥, C(O)R’?, C(O)NR®2R% C(O)NR(OR"?), C(O)OR* OC(O)RX,
OC(O)NR®ZR NRR%, NR“NR“R%, NR®C(O)R?, NRC(0)OR*, NRC(O)NR®R%
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C(=NR®HR®?  C(=NOH)R®?, C(=NCN)R?, C(=NR)NRR%, NR2C(=NR2)NRR%,
NR®2C(=NR*)R??, NR®2C(=NOH)NR®2R%, NR®2C(=NCN)NR?R%, NR2S(0)R?2,
NR2§(O)NR®2R%,  NRS(0),R*2, NRS(0),NR®2R%, S(O)R2, S(O)NRZR%, S(0),R",
S(0):NRR%,  OS(O)(=NRH)R"?, OS(0)R", SFs, P(O)RPR#,  OP(O)(OR™M2)(ORY),
P(O)(OR™)(OR2) u BR’R¥ npuuem Cis ankun, Ca- anxenun, Cas ankunun, Ce-10 apui, Cs
uksoankui, 5-10 unenHbl rerepoapui, 4-10 unennsiit rerepormkinoankui, Ce-10 apuin-Cis
ankui-, Cs.7 quknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapun)-Ci- ankui- u (4-10 dieHHbIH
rerepormknoankn)-Cie ankun- uz RE, meobssarensno samemen 1, 2, 3, 4, 5, 6, 7 umu 8
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTe MU RM;

kaxpiii R2, RP2, R2 u R¥ meszaBucumo Buiopan u3 H, Ci. anmknna, Cl.¢ raloreHanKuna,
C».6 ankennna, Cr. ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwuiia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cis ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapn)-Cis ankui- u (4-10 wineHHbH rereporukinoankui)-Ci.¢ aIKmi-, IpuiemMm
Cis anmkun, Cre ankenwn, Cire ankunui, Ce.10 apwn, Cs.; mukimoankwmi, 5-10 dneHHbIN
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Ci.e ankui-, Cs.7 nuknoankun-Cis
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHblil rerepormkioankui)-Cis
ankmi- n3 R2, RP2 R? u R¥ kaxneiii Heobs3arensHo 3amemeH 1, 2, 3, 4, 5, 6, 7 w8
HE3aBHCUMO BBIOpPaHHBIMH 3aMecTuTesaMu RM;

umi moboit R? u R%, mpucoenunenHsiii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yioT S5- WM O-4JIEHHYIO TeTepOapuibHyO win 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKWIBHYIO TPYIIY, IpUdeM S- Wind O-djieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jeHHas reTepOLUKIIOATKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5,6,7 unu 8 HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEJSIMH RM:

kaxpiii R mesasucumo BbiOpan w3 H, OH, CN, Cis anxuna, Cis ankokcu, Cis
ranoreHankmna, Cis ranoreHankokcu, Cirs ankenmna, Cr.s ankununa, Ce.l0 apuna, Cs.
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unenHoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsbiii rerepoapmin)-Ci- ankui- u (4-10 dieHHbIH
reTepourKI0anKui )-Ci.¢ aTKUI-;

kaxapiii R? uw R# wmesasucumo BbiOpan n3 H, Cie amkmuma, Cie amkokcu, Cie
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ces.o apuma, Cs
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Cis
ankui-, Cs.7 nukmnoankui-Ci.¢ ankmi-, (5-10 unennsii rerepoapuin)-Ci- ankui- u (4-10 wieHHbIH
rerepouukioankun)-Ci.¢ aaKu-;

kaxpiii R'2 u R2 nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenuna, Cy. ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.¢ aTKuI-;

kaxplii R12 u R¥ nesasucumo soiopan u3s OH, C1. ankokcu i Ci TaJOreHanKOKCH,

umi moboi R”? u R¥, npucoemunensbiii k ToMy ke aTomy B, BMecTe ¢ aTomoM B, k

2

KOTOPOMY OHH NPHCOEIUHEHBbI, 00Pa3yIoT 5- UIN 6-UIEHHYIO T'€TepOLHMKIOAIKUIBHYIO TPYIILY,
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Heo0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja U Ci.6 TaJIOT€HATIKHIIA,

kaxpiii R* RP R u R* nezapucumo suiopan u3 H, Ci. ankuna, Ci.¢ raloreHanKkuna,
C2.6 ankenuna, Cz. ankunmia, Ce.10 apuna, Cs.7 qukioankuia, 5-10 unenHoro rerepoapuia, 4-10
ynieHHoro rerepouuknoankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbId rerepoapui)-Cis ankui- u (4-10 uneHHblil retepounkinoankin)-Ci.¢ alKuiI-, IpuIeM
Ci6 anxun, Cre ankenms, Cie ankuaun, Ce.10 apmn, Cs.; mukmoankwi, 5-10 4ieHHBIH
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankui-Cie
ankui-, (5-10 unennsni rerepoapui)-Ci.s ankmi- u (4-10 unenHblil rerepoumkioankun)-Cis
ankmi- u3 R* R™ R u R kaxneiii HeoOs3arenbHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBHCUMO BBIOPAHHBIMH 3aMecTuTesMu RP;

umi moboiit R u R¥, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yrOT S5- WK O-4JIEHHYIO TeTepOapuibHyK win 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wind O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4jieHHas reTepOILUKIIOAKUIIbHAS TPYIIa HeoOsI3aTeIbHO 3aMelneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBHUCUMO BLIOPAHHBIMU 3aMecTuTenamu RP;

kaxaeii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci.s amkuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Cs.o apuna, Cs.z
nukoankuia, 5-10 uneHHoro rerepoapuna, 4-10 unenHoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 muknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 wieHHbIH
reTepoUrKIoaNKim )-Cy.6 aTKUII-;

kaxapiii R® u R& mesasucumo Boiopan u3 H, Cie amkuma, Cis amkokch, Cie
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
LUKJ0ankuia, 5-10 unennoro rerepoapuna, 4-10 uinennoro rerepounkoankmna, Ce.10 apui-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapui)-Ci-¢ ankui- u (4-10 dieHHbIH
reTeporuKI0anKui)-C-¢ aNKuiI-;

kaxpiii R u R* nesasucumo Beiopan u3 H, Ci ankuna, Cie ramoresankuna, Crs
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs7 nukinoankuna, 5-10 dnenHoro rerepoapmna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cis amkun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 dneHHbIH reTepouKIoankui)-Ci.¢ IKUI-,

kasxcplii R u RM nesasucumo sriopan ns OH, C1. ankoken i Ci TaTOreHaNKOKCH,

umi moboii R* u RM, mpucoemmuennsiii k Tomy xe atomy B, BMecTe ¢ aTomoM B, k
KOTOPOMY OHU TMPUCOETUHEHBI, 00Pa3yloT S- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIITY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMeCTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja U Ci. TaJIOT€HATIKHIIA,

kaxaeiii RP wesasucumo Buibpan u3z H, D, ramorena, Cis ankuna, Ci- raloreHaikuia,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yneHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yiieHHbI retepoapui)-Ci.¢ ankui-, (4-10 unenssiil rerepouukioankui)-Ci.s ankui-, CN, NO,
OR®, SR®* NHOR¥, C(O)R® C(O)NR®“R% C(O)NR®“(OR), C(O)OR¥ OC(O)R,
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OC(O)NR®R®, NR®R® NR®NR®R%, NRSC(O)R™, NRC(O)OR®, NRSC(O)NRSRY,
C(=NR®*)R® ~ C(=NOH)R®» C(=NCN)R® C(=NR®)NR®“R®, NR®SC(=NR*)NR“R%,
NRSC(=NR*)RP, NR®C(=NOH)NR®R®, NR®C(=NCN)NR*R®, NR®S(O)RY,
NR®S(O)NR®RY,  NR®S(0),R*, NRS(0),NR“R¥ S(O)R?’ S(O)NR“R® S(0),R%,
S(0):NR“R®,  OS(O)(=NR®)R®, 0OS(0)R*, SFs, P(O)RPR®, OP(O)(ORM)(ORP),
P(O)(OR™)(OR®) u BRPR®, npuuem Ci ankun, Cas ankenun, Ca.¢ ankunun, Ce.0 apui, C3.7
ukstoankui, 5-10 unenHblit rerepoapui, 4-10 unenHsiit rereporukioankui, Ce-10 apuin-Cis
ankui-, Cs.7 quknoankui-Ci.6 ankmi-, (5-10 unennsbiii rerepoapmin)-Ci- ankui- u (4-10 dieHHbIH
rerepormknoankmn)-Cis ankun- u3 RP xaxmeiii HeoOs3atensHo 3amemen 1, 2, 3 wim 4
HE3aBHCHUMO BHIOpaHHBIMH 3aMecTuTeasaMu RE;

kaxpiii R¥, R R u R% nmezapucumo suiopan u3 H, Ci. anmknna, Cl.¢ FaloreHanKua,
C».6 ankennna, Cr.¢ ankuamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwuiia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cis ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapn)-Cis ankui- u (4-10 wneHHb rereporukinoankui)-Ci.¢ aIKuiI-, mpuiemMm
Cis anmkumn, Cre ankenmn, Cre ankunuia, Ce.i0 apwn, Cs.; muknoankwmi, 5-10 dneHHbIH
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Ci
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankuwi- u (4-10 unenHblii rerepoumkioankun)-Cis
ankmi- w3 R¥, R R® u R® kasxeiii HeoOs3aTenpHO 3amemteH 1, 2, 3 wiM 4 HE3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTeasamu R,

umi moboit R u R®, mpucoenunennsii k Tomy xe atomy N, BmecTe ¢ aToMoM N, Kk

,
KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yroT S5- WM O-4JIEHHYIO TeTepOapuibHy0 win 4-, 5-, 6-
WIA 7-4JIEHHYIO T€TePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- i O-djieHHasl reTepoapuiibHast
unu 4-, 5-, 6- unu 7-4jeHHas reTepOLMKIIOAIKIIIbHAS IpyIna HeoOs3aTeNbHO 3amelnena 1, 2, 3
1K 4 He3aBUCUMO BbIOpaHHBIMH 3aMecTuTessiMu RE;

kaxpiii R® mesasucumo BbiOpan u3s H, OH, CN, Cis anxkuna, Cis ankokcu, Cis
ranorerankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Cs.o apuma, Csz
nukioankuia, 5-10 uaeHHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmi-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapmin)-Ci- ankmi- u (4-10 dieHHbIH
reTepourKI0anKui )-Ci.¢ aTKUI-;

kaxpiii RP uw R® mesaBucumo BoiOpan n3 H, Cie amkmuma, Cie amkokch, Cie
ranoreHasnkmna, Cis ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.ao apuma, Csz
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIN
rerepouukoankmn)-Ci.¢ aaKu-;

kaxpiii R u RP nesasucumo Beiopan u3 H, Ci ankmma, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 unenHoro rerepoapmnia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknaoankun-Cie ankui-, (5-10
wyieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.c aIKui-;

kaxpiii R u RY nesasucumo sri6pan us OH, Ci. ankokcu i Ci6 TaJOreHanKOKCH,

umi moboi R’ u R¥ | mpucoemunennblii k Tomy sxe atomy B, BmecTe ¢ aTomoM B, k

2
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KOTOPOMY OHH MPUCOEIUHEHBI, 00Pa3yloT S- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIIIY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja u Ci.¢ TaJIOTeHAIKHIIA,

kaxapiii RE neszasucumo Bribpan us H, D, ranorena, Ci.c ankuna, Ci raloreHankunia,
Cz.6 anxenuna, Cz.¢ ankununa, Ce-10 apuna, Cs7 quknoankuna, 5-10 unennoro rerepoapuna, 4-10
ynieHHoro rerepouukiaoankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbIH rerepoapui)-Ci.c ankmi- u (4-10 unennsiii rereporukoankui)-Ci.s ankmi-, CN, NOa,
OR®, SR* NHOR¥, C(O)R® C(O)NR®R% C(O)NR(OR), C(O)OR?* OC(O)R,
OC(O)NRC6Rd6, NRC6Rd6, NRCGNRCGRdG, NRCGC(O)RbG, NRC6C(O)OR36, NRC6C(O)NRC6Rd6,
C(:NReG )Rb6, C (:NOH)RbG, C(:NCN)Rb6, C(:NReG)NRC6Rd6, NRc6C(:NRe6)NRc6Rd6’
NRC6C(:NRS6)Rb6, NRCGC(:NOH)NRCGRdG, NRC6C(:NCN)NRC6Rd6, NRcés(O)RbG’
NR®S(O)NR®R%  NR®S(0),R* NR®S(0),NR®R%* S(O)RY S(O)NR®RY S(0),R%,
S(0)NR*R%,  OS(O)(=NR®)R®  OS(0)RY, SFs, P(O)R®R#  OP(O)(OR™)(ORY),
P(O)(OR™)(OR) u BRI*R¥, npuuem C1 anxun, Ci- anxenun, Ca anxunmn, Ce-10 apun, Ciz
ukaoankui, 5-10 unenHsiii rerepoapui, 4-10 unenHbiii rerepouukioankus, Ce-10 apui-Cis
ankui-, C3.7 muknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.6 ankui- u (4-10 dieHHbIH
rereporuknoankmn)-Cis ankun- u3 RF kaxnaplii HeoOssaTenbHo 3amemed 1, 2, 3 wau 4
HE3aBUCHMO BBIOPAHHBIMHU 3aMecTHTeaMu RY;

kaxpiit R®, R R u R% nezapucumo suiopan u3 H, Ci. anmkuna, Ci.¢ raloreHanKkuna,
C».6 ankennna, Cz. ankunmia, Ce.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yeHHbIN rerepoapun)-Cis ankun- u (4-10 uneHHbIdl rereporuknoankui)-Ci.¢ aIKui-, mpuiemMm
Ci6 ankumn, Cie ankenun, Cie ankunui, Ce.i0 apwn, Cs.z muknoankwi, 5-10 dneHHbIR
rerepoapuii, 4-10 unennslii rerepouukiaoankui, Ce.10 apun-Cie ankun-, Cs.7 nuknoankumi-Cie
ankui-, (5-10 unensbiii rerepoapmin)-Cie ankuia- u (4-10 uneHHbId rereponukioankun)-Cis
ankmi- u3 R, R R® u RY kaxpiii HeoOs3aTenpHO 3amemier 1, 2, 3 win 4 He3aBHCHMO
BLIOpAHHBIMU 3aMecTuTeNsMu RE;

umi moboit R u R%, mpucoenunennerii x Tomy sxe atomy N, BmecTe ¢ atroMoM N, K
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yrOT S5- WK O-4JIEHHYIO TeTepOapuibHyr wiu 4-, 5-, 6-
WK 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wi O-dJieHHasl reTepoapuiibHast
Wik 4-, 5-, 6- nin 7-4JeHHas TeTepOLMKIIOAKIIIbHAS IPyIa HeoOs13aTebHO 3amernena 1, 2, 3
UM 4 He3aBHCUMO BBIOpAaHHBIMHE 3amecTutensimu R,

kaxaeii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
raoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apunma, Cs
nukioankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apmui-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 dieHHbIH
reTeponnkI0ankun)-Ci.¢ aIKuI-;

kaxnpiii R® u R& mesasucumo Boiopan u3s H, Cie amkuma, Cie amkokch, Cie
ranoreHasnikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.

uKJIoankuia, 5-10 unennoro rerepoapunia, 4-10 uinennoro rerepounkioankmia, Ce.10 apui-Ci
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ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoLUKI0anKu)-Ci.¢ aTKHII-;

kaxpiii R u R nesasucumo BeiOpan u3 H, Ci ankuma, Cis ranoresankuna, Cas
ankenuna, Cz.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
uneHHoro rerepouuknoankuna, Ce10 apun-Cie ankun-, Cs7 muknoankun-Cie ankun-, (5-10
yieHHbIH rerepoapin)-Ci.¢ ankui- u (4-10 uneHHbIH reTepounkiaoankn)-Ci.¢ aTKuI-;

kakbii RI® u R¥ meszasucumo soipan us OH, Ci.6 ankokcu u C1.6 raJlOreHaIKoKCH,

umi moboii RI® u R¥, mpucoemuuenssiii k Tomy xe atomy B, BMecTe ¢ aTomoM B,

>
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UK O-YJIEHHYIO T€TEPOLMKIIOANKUIBHYIO TPYIIIY,
Heo0s13aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankmia u Ci.¢ TaJIOTeHAJIKIIA,

kaxpiii RS Hesasucumo BeiGpan 3 H, D, ramorena, CN, NO,, SFs, Ci ankuna, Cis
ankokcH, Ci.¢ ranorenankmna, Cr.¢ ankenuna, Cr.s ankunmna, Ce-10 apuna, Cs.7 UMKIoankuia, S-
10 unennoro rerepoapmia, 4-10 uinennoro rerepormkioaikuia, Ce.1o apmn-Cis ankmi-, Csz
kIoankun-Cirs  ankmin-, (5-10 unennsiii rerepoapmn)-Cis ankmn- u  (4-10 wneHHBIR
retepouukioankun)-Ci.s aJKWI; U

kaxaeiii RM nesasucumo Beiopan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca-
ankenmna, Cre ankununa, Cie ramoreHankuna, 1uaHo-Cie ankuja, HO-Cis ankmma, Cis
ankokcu-Cir¢ ankuna, Ce.10 apuna, Cs; uuknoankuina, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIl rerepoapun)-Cis ankui-, (4-10 unennsiii rerepouuknoankun)-Cie amkun, Ciee
ankokcH, Cis ramoreHankokcu, amuHO, Ci.s ankuigamuno, nu(Cie ankmn)amuao, THO, Cis
ankuntuo, Ci. ankuncyabuann, Ci.¢ ankuncynbdonmn, kapbammn, Ci.¢ ankunkapOamu, nu(Ci-
6 ankwn)kapObammn, kapOokcu, Cis ankunkapbonun, Cig4 ankokcukapOonmn, Cius
ANKUIIKaOOHUIIAMITHO, Cis ANKHUJICYJIb() OHUITAMHIHO, aAMHHOCYJIb(OHMUI, Cis
ankuwnamuHocyabporun, au(Cie  amKuia)aMUHOCYJIbPOHUI, aMuHOCYIbGoHMIaMUHO, Cis
ankunaMuHocybporunamMuro, au(Ci.6 aaKuI)aMUHOCYIb()OHUIAMIUHO, AMUHOKAPOOHUIIAMUHO,
C1-6 anmknnamuHokapOoHmiaMuHo U au(C1.6 AJIKIIT)aMUHOKapOOHMIIAMITHO.

B HEKOTOPBIX BapUaHTaX OCYIIECTBIECHHUS,

X! npencrasnser coboit N unu CRY;

R! Bri6pan u3 H, D, ranorena, Ci- ankuna, Ci anmkokcu, Ca¢ ankenuna, Ca-¢ alKUHUNA,
Ci1.6 ranorenankmna, Ci. ranorenankokcu, CN, OH u NH;;

R? peibpan u3 H, D, ranorena, Ci.c ankuna, Ci ranorenankuna, Crs ankenuna, Ca
ankuanna, Cy, Cy-Cis amkun-, CN, NO;, OR? SR NHOR, C(O)R®, C(O)NRCR,
C(O)NRCY(OR), C(O)OR?, OC(O)R®, OC(O)NRCIRY NRCIRY NR'NRC!R% NRC!C(O)RY!,
NRC!IC(O)OR?,  NRCIC(O)NRCRY, C(=NR°HR®!, C(=NOH)R®, C(=NCN)R"},
C(:NRel)NRCIRdl, NRdC(:NRel)NRCleI, NRdC(:NOH)NRCleI, NRCIC(:NCN)NRdeI,
NRCIC(:NReI)Rbl’ NRC18(O)NRC1Rd1, NRCIS(O)RM, NRdS(O)szl, NRCIS(O)(:NReI)RbI’
NRCIS(0),NRCIRY, S(O)R®, S(O)NRCRY,  S(0O)RP, S(0)NRCRY,  OS(0)(=NRHRP!,
OS(0):R®', SFs, P(O)RRE! OP(O)(ORM)(OR™M), P(O)(OR"M)(OR™M), u BRI'R*!| mpuuem Ci.
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ankun, Ca.¢ anmkeHnn u Ca.e anmkuann R? kaxnplii Heobs3aTensHO 3amemted 1, 2, 3, 4, 5, 6, 7 unm
8 HEe3aBHCUMO BHIOPaHHBIMH 3aMecTuTes MU R,

Cy BbiOpan u3 Ce.14 apuna, Cs.i4 umkioankmia, 5-14 wneHHoro rerepoapwia u 4-14
YJIGHHOTO T'eTePOLIUKIIOANIKIIIA, KAKIBIH M3 KOTOPhIX HeoOs13aTenbHO 3ameleH 1, 2, 3,4, 5, 6, 7
Uy 8 HE3aBUCUMO BBLIOPAHHBIMH 3aMECTUTENAMH R™;

R3, R* u R’ xaxplii HesaBucumo Beibpan u3 H, D, ranorena, CN, OH, C. ankuna, Ci-
rajoreHankmia, Cr.s ankenuna, Cre ankuamna, Cie ankokcu, Ci.¢ ranoreHankokcu, uuaHo-Ci.s
ankuna, HO-Ci6 ankuna, Ci.s ankokcu-Ci.¢ ankmna, Cs.¢ Lukaoankuiaa, aMuHo, Ci.¢ aIKUIIAMUHO,
1i(C16 anmkun)amuso 1 C(O)NRCRY, npuuem Cr. ankun HeoOs3aTenbHo 3amemmeH 1, 2, 3, 4, 5
unu 6 D;

RS R’ u R® kaxpiii Hesasucumo BbiOpan u3 H, D, ranorena, Ci.¢ ankuna, Ci.¢ alKoKcH,
Cy.6 ankenmna, Crs amkunmna, Cis ramoreHankwmna, Cie rajgoreHankokcu, Ce.io apuna, Cs
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Cis
ankui-, Cs.7 uuknoankmi-Ci.¢ ankmi-, (5-10 unensslii rerepoapmn)-Ci.¢ ankui-, (4-10 dieHHbIH
rerepouukoankin )-Ci.¢ amkui-, CN, NO,, OH, COOH u NHp;

R u RY kaxmpiii HesaBucumo Biopan 3 H u Ci.6 ankuna;

kaxcapiii R R R i RY mesasucumo Beibpan us H, Ci. ankuna, Ci. raIoreHaKIa,
Cz6 ankenuna, C¢ ankununa, Ce-10 apuna, Cs.jo nukiaoankuina, 5-10 uneHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankmia, Ce-10 apun-Ci.¢ ankun-, Cs.1o nuxnoankun-Ci.¢ ankui-, (5-10
yeHHbIN rerepoapn)-Cis ankui- u (4-10 uneHHbId rereporukinoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 amkun, Cie ankenwn, Cr.s ankuaun, Ce.10 apud, Cs.io mukmoankui, 5-10 dneHHbIR
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.10 apun-Cie ankui-, Cs.10 nuknoankumi-Ci.
ankui-, (5-10 unennelii rerepoapun)-Ci.s ankui- u (4-10 unenHbiil rerepoumkioankun)-Cis
ankmi- u3 R, RPL R u R kaskplii HeobGs3aTenbho 3amemten 1, 2, 3, 4, 5, 6, 7 wnu 8
HE3aBHCHUMO BHIODAHHBIMH 3aMecTuTeIsIMu R,

umi mo6oit R°! u RY, mpucoenunennerii x Tomy xe atomy N, BmecTe ¢ atoMoM N, K

>
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yT S5- WK O-4JIEHHYIO T'eTepOapuiIbHyK wiu 4-, 5-, 6-
WIN 7-4JIEHHYI0 Te€TEePOLMKJIOANKIIbHYIO TPYIIY, MPUYeM S5- Uiiu O-4JieHHasi reTepoapuiibHas
wiu 4-, 5-, 6- uiu 7-4jieHHas reTePOIMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 nniu 8 HE3aBUCHMO BBIOPAHHBIMU 3aMECTUTENISIMU RA;

kaxaeii R mesaBucumo BbiOpan m3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Ci ramoreHankokcH, Cir.s anmkenuna, Cr.s ankuamna, Ce.10 apuna, Cs.o
nukoankuia, 5-10 unennoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankmi-, Cs.qo muknoankmin-Cis ankwn-, (5-10 unenssiii retepoapwn)-Cis ankmi- u (4-10
YJIEHHBIA reTepOnuKIoanKi)-Ci.6 aIKuiI-;

kaxpiii R u Re' mesasucumo BoiOpan ns H, Cie amkuma, Cie amkokch, Cie
ranoreHasikmna, Cis ramoreHankokcH, Cir.s ankenuna, Cr.s ankuamua, Ce.10 apuna, Cs.o
nuksoankuia, 5-10 unenHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Ci
ankmi-, Cs.o mukmoankmin-Cis ankwmi-, (5-10 unenssiii retepoapmn)-Cis ankmi- u (4-10

YJIEHHBIN reTepoLuKIoanku)-Ci.c anKui-;
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kaxapiii R u R nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenmna, Cr.s ankuamna, Ce.10 apuna, Cs.io uukmoankuna, 5-10 danenHoro rerepoapwmia, 4-10
ueHHoro rerepouukoankuna, Ce-10 apun-Cie ankun-, Cs.io muknoankun-Cie amkui-, (5-10
yieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.c alKui-;

kasxpiii R u RM nesasucumo Bri6pan us OH, Ci.6 ankokcu u Ci6 TaJoreHanKoKCH;

umu mo6oii RI' u R¥ mpucoenunennbiii k Tomy xe atomy B, BMecTe ¢ atomom B, k
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UIN 6-YJIEHHYIO TeTePOLMKIOATKUIBHYIO TPYIIY,
Heo0s13aTeIbHO 3aMelleHHYI0 1, 2, 3 wnu 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIMH U3 Ci
ankuia u Ci.¢ TaJIOreHaKHIIA,

kax bl R Hesasucumo BriOpaH u3 D, ranorena, Ci.¢ ankuna, Ci- ranorenankuna, Cas
ankenuna, Cy ankununa, Ce.10 apuna, Cs.; umknoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cis ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapin)-Ci.¢ ankmi-, (4-10 unenHslid rerepouukiaoankmi)-Ci.¢ ankmi-, CN, NO,
OR*  SR* NHOR* C(O)R™ C(ONR“R* C(O)NR(OR™), C(O)OR* OC(O)R™,
OC(O)NR®R# NR“R# NR®“NR“R™ NRC(O)R™, NR“C(O)OR*, NR**C(O)NRR%,
C(=NR®*HR™ ~ C(=NOH)R®  C(=NCN)R™ C(=NR*)NR®“R%, NR“C(=NR*)NR*R%,
NRC(=NR*)R, NRC(=NOH)NR**R%, NR*C(=NCN)NR*R%, NRS(O)R™,
NRS(O)NRR#,  NR#S(0),R™, NRS(0):NR“R* S(O)R™, S(O)NR™“R¥, S(0)R™,
S(0)NR“R%,  OS(0O)(=NR*)R®  OS(0)R™, SFs, P(O)RMR#, OP(O)(OR™)(ORM),
P(O)(OR™)(OR™) u BRMRX npuuem Ci anxun, Ci- anxenun, Cas ankunmn, Ce-10 apui, Ci
ukaoankui, 5-10 unenssiii rerepoapui, 4-10 unenHblii rerepouuknoankus, Ce.10 apui-Cis
ankui-, Cs.7 nqukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapun)-Ci- ankui- u (4-10 dieHHbIH
rerepourkIoaNKmn)-Cr.6 aaKuiI- U3 RA, HeoOs3aTenbHO 3amereH 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBUCHMO BbIOpaHHBIMU 3aMecTuTensamu RP;

kaxbiii RB nesapucumo Bri6pan us D, ranorena, Ci amkuna, Ci.6 ranorenankuna, Cas
ankenuna, Cye ankununa, Ce.10 apuna, Cs.; umknoankuna, 5-10 dienHoro rerepoapmia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie amkun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yiieHHbIH retepoapin)-Ci.6 ankmi-, (4-10 unenHslii rerepouukiaoankmi)-Ci.e ankmi-, CN, NO,
OR», SR* NHOR¥, C(O)R®?, C(O)NR®ZR% C(O)NR(OR"?), C(O)OR?, OC(O)R?
OC(O)NR®ZRZ, NRR®, NR“NR“R% NRZC(0)R2, NRC(0)OR¥, NRC(O)NR®R%
C(=NR®HR®?2  C(=NOH)R®’, C(=NCN)R?, C(=NR)NR®R¥, NR2C(=NR®2)NR2R%,
NRS2C(=NR)R??, NR®2C(=NOH)NR2R%, NR®2C(=NCN)NR®?R%, NR2§(0)R?2,
NR2§(0O)NR®2R%2,  NRS(0),R?2, NRS(0):NR®ZR%, S(O)R2, S(O)NRZR%, S(0)R",
S(0):NR2R%,  OS(0)(=NR})R®?, OS(0)R*, SFs, P(O)R“R# OP(O)(OR")(OR),
P(O)(OR™)(OR2) u BR’R¥, npuuem C1s anxun, Ca anxenun, Cas ankunmn, Ce-10 apui, Ci
ukaoankui, 5-10 unenssiii rerepoapui, 4-10 unenHsbliii rerepouukioankus, Ce-10 apui-Cis
ankui-, C3.7 uuknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
rereporuknoankn)-Cis ankuna- u3 RE, meobssarensno samemen 1, 2, 3, 4, 5, 6, 7 umu 8
HE3aBHCUMO BbIOpPaHHBIMH 3aMecTuTesMu RM;

kaxxpiii R2, RP2, R? u R neszasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ rajloreHanKkuna,
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C».6 ankennna, Cr. ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIN rerepoapmun)-Cis ankui- u (4-10 uneHHbId rereporukinoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 ankun, Cre ankenun, Cire ankunui, Ce.i0 apwn, Cs.z mukinoankwi, 5-10 dneHHbIR
rerepoapuii, 4-10 unennbiii rerepouukaoankui, Ce.10 apun-Cie ankui-, Csz.7 nuknoankun-Cie
ankui-, (5-10 unensbiii rerepoapmn)-Cie ankun- u (4-10 uneHHbld rereponukioankun)-Cis
ankmi- u3 R2, RY? R? u R¥ kaxmeiit HeoOs3arenbHo 3amemned 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTe MU RM;

umi moboii R®? u R%, mpucoenunenHerii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH TMPHCOEOUHEHBbI, 00Pa3yrT S5- WK O-4JIEHHYIO TeTepOapuibHyK wiu 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKUIIbHYIO TPYIIY, IpUdeM S- WK O-dJieHHasl TeTepoapuiibHasI
wiu 4-, 5-, 6- uiu 7-4jieHHas reTePOIUKIIOAKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6, 7 unu 8 HE3aBUCHMO BLIOPaHHBIMHU 3aMecTuTensmu RM;

kaxaeii R mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
raoreHasnikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs
nukoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Cis
ankui-, C3.7 muknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.s ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Ci.6 aITKUI-;

kaxnpiii R? uw R# mesasucumo BoiOpan n3 H, Cie amkuma, Cis amkokch, Cie
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.ao apuna, Cs.
nuksoankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apuin-Cis
ankui-, Cs.7 nqukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapun)-Ci- ankui- u (4-10 dieHHbIH
reTepounkoankmn)-Ci.¢ aaKu-;

kaxapiii R™ u R? mesaucumo Bwiopan u3 H, Ci amkuna, Ci.s ramorenankmna, Ca.
ankenmna, Cy ankununa, Ce.10 apmna, Cs7 nuknoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yjeHHoro rerepouuknoankuna, Ce.10 apun-Cie amkun-, Cs.; muxnoankun-Cie ankun-, (5-10
yyieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 dneHHbIH rerepouKaoankui)-Ci.¢ aIKUI-;

kasxpiii R12 u R¥ nesaBucumo Briopan n3 OH, C1. ankokcn i Ci6 TaJOreHaIKOKCH,

umi moboit RI? u R¥, mpucoemuHenHsii k ToMy ke aToMy B, BMecTe ¢ aTomoM B, k

>
KOTOPOMY OHH MPHUCOENUHEHBI, 00Pa3yIOT 5- UK O-YJIEHHYIO T€TEPOIMKIOANKUIBHYIO TPYIIIY,
Heo0s13aTeIbHO 3aMelleHHy o 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbiOpaHHbIME U3 Ci
ankuja U Ci. TaJIOT€HATIKHIIA,

kaxpiii R* R% R u R% nmezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKuna,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, S-10 unenHoro rerepoapmuia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankumn-Cie ankui-, (5-10
yeHHbIN rerepoapin)-Cis ankui- u (4-10 uneHHb rereporukinoankui)-Ci.¢ ajIKui-, IpuiemMm
Ci6 anmkun, Cre ankenwn, Cire ankunui, Ce.i0 apwn, Cs.; mukmoankwi, 5-10 dneHHbIN
rerepoapuii, 4-10 unennbiii rerepouukiaoankui, Ce.10 apun-Ci.e ankui-, Cs.7 nukinoankuin-Ci
ankui-, (5-10 unennenii rerepoapun)-Ci.s ankui- u (4-10 unenHblil rerepounmkioankun)-Cis

ankmn- n3 R¥ R™ R® u R xaxnerii meobssarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 w8
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HE3aBUCHUMO Bbl6paHHbIMI/I 3aMECTUTECIIAMU RD,

win Jo6oii R u R npucoenunennsiii k ToMy ke atomy N, BMecTte ¢ aToMoM N, K
2 2

>
KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yroT S5- WM O-4JIGHHYIO T'eTepOapuibHyO win 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUudeM S5- i O-djieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- unu 7-4jeHHas reTepOLUKIOATKUIIbHAS TPYIINa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHUMO BBLIOPAHHBIMH 3aMecTHTENsIMU RP;

kaxpiii R mesasucumo BbiOpan us H, OH, CN, Cis ankuna, Cis ankokcu, Cis
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ces.o apuna, Cs
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 wieHHbIH
reTepourKI0anKimi )-Ci.6 aTKUI-;

kaxpiii R® uw R& mesasucumo BoiOpan ns H, Cie amkuma, Cis amkokch, Cie
ranoreHasnkmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apunma, Csz
nuksoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 ukinoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 dieHHbIH
rerepounkioankun)-Ci.s aaKu-;

kaxpiii R u R* nesasucumo Beiopan us H, Ci ankmma, Cis ramoresankuna, Cre
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 unenHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.¢ aIKui-;

kaxpiii R u RM nesasucumo sri6pan ns OH, C1. ankokcu u Ci6 TaTOreHanKoKCH,

win Jo6oii Ri* u R¥. UCOEeOUHEHHBIN K TOMY ke atoMy B, BMecTe ¢ atomMoM B, k
2 2

KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yIOT 5- UIN 6-YJIEHHYIO T'eTePOLMKIOANKUIBHYIO TPYIIIY,
HeoOsi3aTeNbHO 3aMeneHHy o 1, 2, 3 win 4 3aMeCTUTENISIMU, He3aBUCUMO BbIOpaHHbIMU U3 Ci.
ankuia u Ci.¢ raJIOTeHAIKUIIA,

kaxaeiii RP mesasucumo BuiOopan u3 H, D, ramorena, Ci ankuna, Ci- raloreHasiKua,
C».6 ankennna, Cr. ankunamna, Ces.10 apuna, Cs7 nukioankuia, 5-10 uneHHoro rerepoapwia, 4-10
yjeHHoro rerepourukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wyieHHbIH retepoapin)-Ci.6 ankmi-, (4-10 unenHslid rerepouukiaoankmi)-Ci.¢ ankmi-, CN, NO,
OR®, SR®* NHOR®, C(O)R® C(O)NR®“R% C(O)NR®(OR), C(O)OR¥ OC(O)RY,
OC(O)NR®R®, NR®R® NRSNRSR®, NRSC(O)R™, NRSC(0)OR®, NRSC(O)NRSRY,
C(=NR®*HR ~ C(=NOH)R®», C(=NCN)R® C(=NR®)NR®“R®, NRSC(=NR*)NR“R%,
NRSC(=NR*)R, NR®C(=NOH)NR®R®, NRC(=NCN)NRR%, NR®S(O)RY,
NRSS(O)NRSRY NR®S(0),R*, NRS(0),NR®R¥  S(O)R?’,  S(O)NR“R®, S(0),R%,
S(0):NR“R®,  OS(O)(=NR#)RM, 0OS(0)RY, SFs, P(O)RFR®, OP(0)(ORY)(ORP),
P(O)(OR™)(OR®) u BRRY npuuem Ci anxun, Ca- anxenun, Ca ankunmn, Ce-10 apui, Ci
uKiaoankui, 5-10 unenssiii rerepoapui, 4-10 unenHbiii rerepouuknoankus, Ce-10 apui-Cis
ankui-, Cs.7 qukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnn)-Ci- ankui- u (4-10 dieHHbIH
rereporuknoankn)-Cis ankun- us RP kaxawii neobs3atenbHo 3amemen 1, 2, 3 wau 4

HE3aBUCHUMO BbI6paHHbIMI/I 3aMECTUTECILIMHA RE,
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kaxpiii R¥, RP R u R® neszasucumo suiopan u3 H, Ci. ankuna, Ci.¢ raloreHanKkuna,
Cz.6 ankennna, Cz.¢ ankunmia, Ce.10 apuna, Cs.7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbIl rereporuknoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 ankun, Cie ankenun, Cie ankunui, Ce.i0 apwn, Cs.z muknoankwi, 5-10 dneHHbIR
rerepoapuil, 4-10 unennslii rerepouukiaoankui, Ce.10 apmi-Cie ankun-, Cs.7 nuknoankmi-Cie
ankui-, (5-10 unennsni rerepoapui)-Ci.s ankumi- u (4-10 unenHblil rerepoumkioankun)-Cie
ankmi- u3 R¥, R¥ R® u R® kaxpiii HeoOs3aTenpHO 3amemier 1, 2, 3 win 4 He3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTensamu R,

umi moboit R® u R®, mpucoenunennerii x Tomy sxe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yOT S5- WK O-4JIEHHYIO TeTepOapuibHyr wiu 4-, 5-, 6-
WK 7-4JIEHHYI TE€TEPOLMKIOATKWIbHYIO TPYINTY, MPUYEM S- WK O-ujieHHasi TeTepoapuiibHas
Wi 4-, 5-, 6- nnm 7-4JeHHas reTepOLMKIIOAKIIIbHAS IPyIa HeoOs13aTebHO 3amernena 1, 2, 3
W 4 HE3aBUCUMO BbIOpaHHBIMH 3aMecTuTensiMu RY;

kaxaeii R® mesasucumo BbiOpan u3 H, OH, CN, Ci. ankuna, Cis ankokcu, Cis
raoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apuma, Csz
nukoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Ci.6 aTKUI-;

kaxnpiii RP u R® mesasucumo BoiOpan n3 H, Cie amkuma, Ci amkokch, Cie
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
nukJioankuia, 5-10 uneHHoro rerepoapua, 4-10 unenHoro rerepouuknoankuia, Ce.10 apuin-Cis
ankui-, Cs.7 nuknoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 dieHHbIH
reTepoLrKI0anKku)-Ci-¢ alIKHII-;

kaxapiii R u RS mesasucumo Bwiopan us H, Ci amkuna, Ci.s ramorenankmna, Ca.
ankenuna, Cr.s amkununa, Ce.10 apuna, Cs7 mukinoankuna, 5-10 dnenHoro rerepoapmia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie amkun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yyieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 uneHHbIH reTepouKIoankui)-Ci.¢ aJIKUI-;

kaxxpiii RIS u RY nesasucumo Bri6pan ns OH, C1. anmkoken i Ci6 TaJOreHaIKOKCH,

umi moboii R’ u R¥, mpucoemuuensslii k Tomy ke aTomy B, BMecTe ¢ aTomoM B, k

KOTOPOMY OHH MPHUCOENUHEHBI, 00Pa3yIOT 5- UK O-YJIEHHYIO T€TEPOIMKIIOANKUIBHYIO TPYIIIY,
HeoO0s13aTeIbHO 3aMelleHHy o 1, 2, 3 win 4 3aMeCTUTeNIsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja u Ci.6 TaJIOT€HATIKHIIA,

kaxaeiii RE nesasucumo Bwibpan us H, D, ranorena, Ci.¢ ankuna, Ci raoreHankuna,
C».6 ankennna, Cr.¢ ankuamna, Ces.10 apuna, Cs7 nukioankuna, S-10 uneHHoro rerepoapmuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapi)-Ci.¢ ankmi- 1 (4-10 uneHssli rerepounkioanki)-Ci.¢ ankui-, CN, NOg,
OR*, SR* NHOR¥, C(O)R®® C(O)NR®R% C(O)NR®(OR), C(O)OR* OC(O)R,
OC(O)NR®R%, NR®R% NR®ONR®R® NR®C(O)R® NR®C(O)OR¥, NR®C(O)NR®R®,
C(=NR®)R*®  C(=NOH)R®, C(=NCN)R®, C(=NR®)NR®R%, NRC(=NR*)NR®R®
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NRCGC(:NRe6)Rb6’ NRCGC(:NOH)NRCGRdG, NRC6C(:NCN)NRC6Rd6, NRCGS(O)RbG,
NRS(O)NR®R% NR®S(0),R* NR®S(0),NR®R%¥ S(O)RY S(O)NR®RY S(0),R%,
S(0)NR*R%,  OS(O)(=NR®)R®  OS(0)R*, SFs, P(O)R®R#  OP(O)(OR")(ORY),
P(O)(OR™)(OR) u BR*R¥ npuuem C1 anxun, Ci- anxenun, Cas ankunmn, Ce-10 apun, Ci
nukyioankui, 5-10 unenHelil rerepoapuii, 4-10 uneHHbI retepounkiaoankui, Ce-10 apui-Cis
ankui-, C3.7 quknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapuin)-Ci.¢ ankui- u (4-10 wieHHbIH
rerepounkioankmn)-Cr¢ ankuwi- u3 RE kaxnplii HeoOssarenbHO 3amemeH 1, 2, 3 wim 4
HE3aBUCHMO BBIOpaHHBIMHU 3aMecTuTenamMu RY;

kaxpiii R%, R R u R% nezaBucumo BuiOpan u3 H, Ci. anmknna, Ci.¢ raloreHanKna,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwia, 4-10
yjeHHoro rerepourukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapn)-Cis ankui- u (4-10 wneHHbH rereporukinoankui)-Ci.¢ aIKmi-, mpuaemMm
Cis anmkun, Cre ankenwn, Cire ankunui, Ce.10 apwn, Cs.; muknoankwmi, 5-10 dneHHbIN
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unennwni rerepoapun)-Ci.s ankwi- u (4-10 unenHblii rerepoumkioankun)-Cis
ankmi- u3 R, R R® y RY kaxeiii HeoOs3aTensHO 3amemteH 1, 2, 3 win 4 HE3aBHCHMO
BLIOpaHHBIME 3aMecTHTeNsMu RE;

umi moboit R u R%, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHCOSAUHEHBI, 00pPa3yroT S5- WK O-4JIEHHYIO TeTepoapuibHy win 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Win O-djieHHasl reTepoapuiibHast
i 4-, 5-, 6- unm 7-4JeHHas reTepOLMKIIOAKIIIbHAS IPyIna HeoOs13aTenbHO 3amelnena 1, 2, 3
11 4 He3aBHCUMO BBIOpaHHBIMU 3amecTutensimu RY;

kaxpiii R® mesasucumo BbiOpan us H, OH, CN, Ci anxuna, Cis ankokch, Cis
ranoreHankmna, Cis ranoreHankokcu, Cirs ankenmna, Cr.s ankununa, Ce.10 apuna, Cso
LUKJ0ankuia, 5-10 unennoro rerepoapuna, 4-10 unennoro rerepounkioankuna, Ce.10 apun-Ci
ankuy-, Cs.7 quknoankui-Ci.6 ankmi-, (5-10 unennsbiii rerepoapuin)-Ci- ankui- u (4-10 dieHHbIH
reTeporuKI0anKui)-C.¢ aNKuiI-;

kaxnpiii R® u R# wmesaBucumo BbiOpan n3 H, Cie amkuma, Ci amkokcw, Cie
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Csz
nuksoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, C3.7 uuknoankui-Ci.¢ ankui-, (5-10 dnennsiii rerepoapun)-Ci.6 ankui- u (4-10 dieHHbIH
rerepouukioankun)-Ci.¢ aaKu-;

kaxpiii R u R nesasucumo Beiopan u3 H, Ci ankmma, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nuknoankuna, 5-10 uneHHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankumn-Cie ankui-, (5-10
wyieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rerepoukaoankui)-Ci.¢ aIKAI-;

kaxplii R u R nesasucumo sri6pan ns OH, C1. anmkokcu i Ci6 TaTOreHanKOKCH,

umi moboit R1® u R¥, mpucoemunennsiii k Tomy xe atomy B, BMecTe ¢ aTomom B, k

2

KOTOPOMY OHH NPHCOEIUHEHBI, 00Pa3yIoT 5- UM 6-WIEHHYIO T'€TepOLHUKIOAIKUIBHYIO TPYIIILY,

Heo0s13aTeIbHO 3aMelIeHHYIo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
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ankuja U Ci.6 TaJIOT€HATIKHIIA,

kaxpiii RS mesasucumo Beiopan 3 H, D, ramorena, CN, NO,, SFs, Ci ankuna, Cis
ankokcy, Ci.¢ raniorerankuna, Ca.¢ ankenuna, Cz.¢ ankununa, Ce-10 apuia, Cs.7 LUKI0aIKuia, S-
10 unennoro rerepoapmia, 4-10 unennoro rerepormkioankuna, Ce.10 apun-Cis ankui-, Csz
knoankun-Cie  ankun-, (5-10 unennsiii rerepoapun)-Cis ankmn- u  (4-10 wneHHbIN
reTepounkoankmn)-Ci.¢ aJKWI; U

kaxpiii RM nesasucumo Bwibpan uz H, D, OH, NO, CN, ranorena, Ci- ankuna, Cz-
ankenmna, Cr¢ ankununa, Cie ramoreHankuna, 1maHo-Ci¢ ankuna, HO-Cis ankmma, Cis
ankokcu-Cir6 ankuna, Ces.10 apuna, Cs; umknoankuna, 5-10 wnenHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIl retepoapwn)-Cis ankwia-, (4-10 unennsiii rerepouukinoankui)-Cis amkun, Ci.e
ankokcH, Cis ramoreHankokcu, amuHo, Ci.s ankuigamuno, nu(Cie ankwmn)amuao, THO, Cis
ankmntno, Ci ankuicyabGuam, Ci.s anakmicynbdonmi, kapodamn, Ci. anknkapoamrt, au(Ci-
6 ankmn)kapbammn, kapOokcw, Cis ankmakapbonmn, Cis4 anxokcukapbonmn, Cius
ANKMIKaOOHUIAMUHO, Cis ANKUIICYIb() OHUITAMHHO, AMHUHOCYJIb()OHIIT, Cis
ankmnamuHocyabporun, au(Cie  amkuia)aMUHOCYIb(GOHMI, aMuHOCYIbGoHmIaMUHO, Cis
ankmnaMuHocy IborumamMuao, au(Ci.6 aIKHIT)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1-6 anknnamuHOKkapOoHmIaMuHO U Au(C1.6 AJIKIIT)aMUHOKapOOHMIIAMIHO.

B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs H300peTeHuss coexauHeHue ¢opmynsl (1)
npeacTasisier codoit coenmaenue popmynl (1I):

R3 | N\INHZ
Rt | R NH R?

HO ——R®
HO R’
RB

(D
WM ero (papMareBTHIeCKy IPUEMIIEMYIO COJIb.
B HekoTOpBIX BapHaHTaxX OCYLIECTBIECHUs H300peTeHusi coexauHeHue ¢opmynsl (1)

npeAcTaBIsieT codoit coenunenue Gpopmyinl (I11):
R3 | "m HHZ

Rt | S ]
RS R1
HO /RS
HO —R7
Rﬂ
(1ID)

WIH ero (papMaleBTHUeCKU PUEMIIEMYIO COJIb.

B HEKOTOpBLIX BapUaHTaX OCYLIECTBIeHHs u3obpereHus R! mpencrasnser coboit H, D
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win Ci.6 QKU

B HEKOTOPBLIX BapUaHTAaX OCyLIECTBIeHHs u3odpereHus R! mpencrasnser coboit H, D
WIIA METHUJL.

B HeKOTOpbIX BapuaHTax ocyinectsnenus R! npencrasnser coboii H.

B HEKOTOpBIX BapMaHTaxX OCYIIECTBJeHUs n300pereHus R* Beibpan us H, D, ranorena,
Ci-6 ankuna, Ci.¢ ranorenankuna, Cr ankenmna, Cr.¢ ankununia, Ce.14 apuia, Cs.14 HUKIOATKUIIA,
5-14 unennoro rerepoapuia, 4-14 unennoro rerepouukioankuna, Ce.14 apun-Cis ankui-, Cs.14
knoankuin-Cirs  ankumi-, (5-14 unennsiii retepoapmn)-Cir.e ankmn- u (4-14  dneHHbIR
rerepouuknoankun)-Cis ankun-, C(O)NRC'RY, C(O)OR?, CN, NO,, OH, COOH u NH,,
npudeM Ci.s ankun, Crs ankenmn, Crs ankuHug, Ce.14 apun, Cs.14 OUKI0ATKII, S5-14 dneHHbIN
rerepoapuii, 4-14 unennsiii rerepouuknoankui, Ce.14 apui-Cis ankui-, Cs.14 nukinoankmi-Ci.
ankui-, (5-14 unenneni rerepoapui)-Ci.s ankwi- u (4-14 unenHblii rerepounkioankun)-Cis
ankun- w3 R? kaxeli HeoOs3aTenbHO 3amemieH 1, 2, 3 wium 4 HE3aBUCHMO BBIODAHHBIMH
3amectuTensamMu R4,

B HEKOTOpBIX BapMaHTaX OCyIlecTBJeHus u3oOperenus R* Beibpan usz H, D, ranorena,
Cis amkuna, Ci.s ranorenankuia, Cr.s amkenwna, Cye ankunmna, Cy, Cy-Cie anmkwi-,
C(O)NRC'RY, C(O)OR?, CN, NO,, OH, COOH u NH,, npudem Ci- anxun, Ca- ankenmi, Ca
ankunaun, Ce.as apwi, Csas muknoankwn, 5-14 uneHHbit rerepoapun, 4-14  dneHHbIN
rereporuknoankmi, Ce.14 apuin-Cis ankui-, Cs.s4 nukiaoankun-Cie ankun-, (5-14 dneHHbIH
rerepoapun)-Ci6 ankuia- u (4-14 unenHsiii retepoumknoankun)-Cire amkun- u3 R* kaxmbiii
HeoOs13aTeIbHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU RA

B HEKOTOpLIX BapHaHTaX ocyllecTBieHus uzooperenus R? Buibpan u3 Cy, Cy-Ci
ankuna, Ci.¢ ranorenankuna, C(O)NR'R u C(O)OR™; u Cy Bbibpan u3 C3.14 IUKIOANKUIA, 5-
14 unennoro rerepoapuna u 4-14 4YIEHHOrO TeTEPOLMKIOATKUNA, KaXKABIA M3 KOTOPBIX
HeoOsi3aTenbHO 3ametteH 1, 2, 3,4, 5, 6, 7 unu 8 He3aBUCHMMO BHIOPAHHBIMH 3aMECTHTEIISIMU RA;

B HEKOTOpBHIX BapUaHTax OCYIIECTBIEeHUs u300peTeHus R? mnpencrapiser coboit
C(O)NRC'R! pnm C(O)OR?.

B HEKOTOPBIX BapHaHTaX OCYIIECTBIeHHs H300peTeHus R’ mpencrasiser coboit Cy,
C(O)NRC'R! pym NRCIC(O)RPL.

B HEKOTOpBHIX BapHaHTax OCYIIECTBIeHUs u300peTeHus R? mpencrapiser coboit
C(O)NRC'RY! pym NRCIC(O)RPL.

B HEKOTOpBHIX BapUaHTax oOCYIIECTBIeHUs u300peTenus R? mpencrapiser coboit
C(O)NRCIR4L,

B HeKkoTOpbIX BapuaHTax peanusaiuu R* npencrasnser coboii Cy.

B HEKOTOpBHIX BapUaHTax OCYIIECTBIeHUs u300peTenus R’ mnpencrapnser coboit
C(O)NR'RY pmm NRCIC(O)R!, mpuuem R mpencrasnser coboit H; u R u R kaxmerii
He3aBUCUMO BbIOpaH U3 Ci6 ankmna, Cs.7 uukinoankuia, 4-10 aieHHOro rerepounkioankmia, Cs.
10 mukinoankmi-Cis ankwi- u (4-10 unenHblil rerepounkiaoankim)-Ci.e alKuil-, KaXIblil U3
KOTOPBIX HEOOs13aTeIbHO 3aMeltieH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTHTEIISIMU RA,

B HEKOTOpBHIX BapUaHTax OCYIIECTBIeHUs u300peTeHns R? mpencrapiser coGoit
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C(O)NR'RY mpuuem R mpencrasmster coboit H; m RY Bridpan ms Cis amxmma, Cso
mkoankuia, 4-10 unenHoro rerepoumkioankuna, Cs.io nukiaoankun-Cre ankwn- u (4-10
YJIEHHBIH reTeporKI0aTKu)-C1.6 JIKUI-, KAXKABIH U3 KOTOPBIX HEOOs3aTeIbHO 3aMelneH 1, 2, 3
1M1 4 He3aBHCUMO BBIOPAHHBIME 3aMeCTUTENIMU R4,

B HEKOTOpPBIX BapUAHTaX OCYLIECTBIEHUs u3o0perenus R? mpencrasiser coboit
C(O)NRC'R: i xaxnpiit R°' u RY mesasucumo sriopan us H, Cis ankuna, Ca. ankenuna, Ca.
ankuauna, Cs.1o quknoankuna, 4-10 unennoro rerepouukioankmna, Ce.10 apui-Ci ankmi-, Cs.1o
kIoankui-Cirs  ankmi-, (5-10 unennsiii retepoapmn)-Cir.e ankmi- u (4-10 wieHHBIR
rereporukioankun)-Cir¢ ankmi-, npuueM Cis ankwmn, Crs ankenmn, Cr.s amkunui, Cs.io
nukoankui, 4-10 unennbiii rereporukioankui, Ce.10 apuin-Ci.¢ ankun-, Cs.1o mukmoankmi-Ci
ankui-, (5-10 unennsni rerepoapui)-Ci.s ankmwi- u (4-10 uneHHblil rerepormkioankun)-Cie
ankun- u3 RS u RY xaxelii HeoOa3aTenbHO 3aMerneH 1, 2, 3 uiy 4 HE3aBUCHMO BHIOPAHHBIMU
3aMectuTensMa R,

umi mo6oii RS u RY, mpucoenunennerii x Tomy xe atomy N, BmecTe ¢ aToMoM N, K

)
KOTOPOMY OHH NPHUCOEOUHEHBI, 00pasyioT 4-, 5-, 6- WiH 7-4IEHHYIO TeTepOLUKIOATKIIBHYIO
rpymmny, npudeMm 4-, S5-, 6- win 7-4ieHHas TeTepOLMKIIOANKIIIbHAs Tpynmna HeoOs3aTeIbHO
3amernena 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMA RA

B HEKOTOpBHIX BapUaHTax OCYIIECTBIeHUs H300peTeHns R? mpencrapiser coGoit
C(O)NRC'RY!: kasnprii R u R4 mesasucumo suiopan us H, Ci ankuna, Ca. ankenuna, Ca
ankuamna, Cs.1o mukioankmia, 4-10 unennoro rerepouukioankmna, Ce.10 apui-Ci ankmi-, Cs.1o
knoankun-Cis  ankuin-, (5-10 unennsiii rerepoapmn)-Cis ankmn- u  (4-10 wneHHBIN
rerepounkioankmn)-Cr¢ amkun-, npudeM Cis ankuwi, Cre ankenmn, Cire amkuami, Cs.io
ukiaoankui, 4-10 unensslil rereponuknoankui, Ce.-10 apun-Ci- ankui-, Cs.1o nuknoankuia-Cis
ankui-, (5-10 unensbiii rerepoapmin)-Cie ankuia- u (4-10 uneHHbIH rereponukioankun)-Cis
amkun- u3 R u RY kasxnprii Heobs3aTenpHo 3aMemmen 1, 2, 3 unm 4 HE3aBHCHMO BBIOPAHHBIMU
3amecTuTensaMu R4,

umi moboii R°! u RY, mpucoenunennerii x Tomy xe atomy N, BmecTe ¢ atroMoM N, K

>
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyioT 4-, 5-, 6- WiH 7-4IEHHYIO TeTepOLUKIOATKUIbHYIO
rpymny, npudeMm 4-, 5-, 6- winm 7-4JieHHas TeTepOLMKJIOANKIIIbHAS Tpynmna HeoOs3aTeIbHO
3amernena 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTESIMU RA u

kaXxplii R HesaBucumo Buibpan u3 D, ranorena, okco, Ci ankmna, Ci-6 TaTOreHaNKNIa,

Ca ankenuna u Cars ankuumna, CN, NO> u OR*, mpuuem Ci.s ankmn, Crs amkenma u Crs
2 2 2

,
ankuHEN 13 R* Heobs3aTenbHO 3aMerner 1, 2 WM 3 HE3aBUCHMO BHIOPAHHBIMH 3aMECTUTENSAMU
RP.

B HEKOTOpBHIX BapUaHTax OCYIIECTBIeHUs u300peTenus R’ mnpencrapnser coboit
C(O)NRC'RY!: kasxnprii R u R4 mesasucumo suidpan us H, Cis amkuna, Ca. ankenuna, Ca
ankununa, Cs.o muknoankuna, 4-10 unenHoro rerepouunkinoankuia, Ce.10 apui-Cis amkui-, Cs.qo
knoankun-Cis  ankmi-, (5-10 unennsiii rerepoapmn)-Cis ankmn- u (4-10 wieHHBIH
rerepounkioankmn)-Cr¢ amkun-, npudeM Cis ankuwin, Cre ankenmn, Cire amkuami, Cs.io

nukyioankui, 4-10 unennsiii rereporukioankui, Ce-10 apui-Ci.¢ ankui-, Cs.1o qukiaoankmi-Ci



30

ankui-, (5-10 unenneni rerepoapun)-Ci.s ankui- u (4-10 unenHbli rerepoumkioankun)-Cis
ankun- w3 R u RY xaxeiii HeoGa3aTensHo 3aMerned 1, 2, 3 unm 4 He3aBUCHMO BLIOPAHHBIMU
3amecTuTensaMu R4,

umi moboit RS u RY, mpucoenunennsrii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOPOMY OHHM TIPUCOETUHEHBI, 00pasyioT 4-, 5-, 6- nin 7-4leHHYI0 TeTepOLUKIIOANKUIbHYIO
rpynmy, npudeM 4-, 5-, 6- min 7-ujieHHas TeTepPOLMKIIOAJKHMIbHAS TPyNNa HeoOs3aTeNbHO
3amereHa 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R4,

kax bl R* Hesasucumo BeiOpan us D, ranorena, okco, Ci ankuna, Ci.¢ raloreHaIKuIa,
Cr ankenmuna u Crs amkuamma, CN, NO, u OR®, npuuem Ci.¢ anxun, Cirs amkeHun u Cas
ankuHEN 13 RA HeoOs3aTenbHO 3aMemmen 1, 2 Win 3 HE3aBUCHMO BHIOPAHHBIME 3aMECTUTENSAMU
RP;

kasx bl R nesasucumo Boiopan us H u Ci.6 ankuna, npudeM Ci.6 alKuI HeoOS3aTeNbHO

3ameniedH CN, NO; wi OH; u

kax bl RP npencrasnser coboii OH.

B HEKOTOpBHIX BapUaHTax oOCYIIECTBIeHUs u300peTenus R? mpencrapiser coboil
C(O)NRCRY: ¢

R°! npencrasaser coboii H; u

R4 BoiOpaH u3 Cis ankmna, Cs.; nukimoankwia, 4-7 YIEHHOTO TeTEPOLMKIIOAKUIIA,
benmn-Ci.4 ankmwi- u Cs7 muknoankmi-Ci4 ankwmi-, npudeM Ci.s ankwi, Cs.7 nukinoankui, 4-7
uneHHblil rereporuknoankui, Genun-Ci4 ankun- u Cs; uuknoankun-Ci4 ankui- u3 R u R4
Kbl HeoOs3aTeIbHO 3aMelleH 1, 2 wiin 3 He3aBUCUMO BIOPAHHBIMU 3aMECTHTEIISIMU RA;

umi moboit R°! u RY, mpucoenunennsrii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOPOMY OHHM TPUCOETUHEHBI, 00pas3yioT 4-, 5-, 6- min 7-4eHHYI0 T'eTepOLUKIIOANKUIbHYIO
rpynny, npudeM 4-; 5-, 6- win 7-4jeHHas TeTepOLMKIIOAJKHIIbHAS TPyNNa HeoOs3aTeNbHO
3amernena 1, 2 win 3 He3aBUCHMO BBIOPAHHBIMU 3aMecTuTenamMu RA.

B HEKOTOpBHIX BapUaHTax OCYIIECTBIEeHUs u300peTeHus R? mnpencrapiser coboit
C(O)NRC'R:

R®! npencrasnser coboii H; u

RY BRIOpaH M3 STWNA, TPONMIA, W3OMPONMIA, OyTHNA, TepT-OyTHNa, HUKIOOYTHNA,
LIUKJIOTEKCHUJIa, ounukio[1.1.1]meHranmna, ourukio[2.1.1]rekcanuna,
ounmkio[2.2. 1] renTanmna, METHI-IUKIONPONUIIA, METHII-IIUKIO0yTHIA, MeTUl-QeHma, 3TH-

¢bennna, okceTaHua, TeTparuaApodypaHniIa, TETParuapONUPaHIIa, MUPPOIHINHIIIA U THAHUIIA,

npudeM  STHJI,  TOPOMWI,  U3OMPOMWI,  TepT-OyTWiI,  OUKJIOOYTHI,  LUKIOTEKCHUJI,
onmukio[1.1. 1 menranmn,  Ounukio[2.1.1|rekcanwn, — Ounukiao[2.2.1]renTaHui, — METHII-
LIUKJIOTIP OTIHJI, METHJI-LIUKJIO0Y THII, MeTHIT-(DEeHWUT, STHI-(PEeHN, OKCETaHMII,

TeTparuapodypaHu, TEeTParuApONUPAHUN, NUPPONHAMHMT u ThaHun u3 RY kaxwri
HEeOOA3aTeNbHO 3aMeleH 1, 2 unu 3 He3aBUCHMO BBIOPAHHBIMU 3aMecTUTeNsIMU R4,

umi moboit R°! u RY, mpucoenunennbie k ToMy ke atomy N, BMecTe ¢ atoMoM N, K
KOTOPOMY OHH TPHCOENWHEHbI, OOpasylT a3eTHAUHII WM [HPPOIUIUHIII, TMpPHYEM

A3CTUAWHUIT UJIN MUPPOJIUAUHUIT HE00s3aTEILHO 3aMCIICH l, 2 unu 3 HE3aBUCHUMO BbI6p3HHbIMI/I
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3amecTuTenssmMu R,

B HEKOTOpBHIX BapUaHTax OCYIIECTBIEeHUs u300peTeHns R? mpencrapiser coGoit
C(O)NRC'R:

R¢! npencrasaser coboii H; u

R4 BpiGpan W3 5THNA, NPONMIA, M3ONPONIIA, TepT-OyTUNa, LHUKIOOYTHIIA,
LUKJIOTeKCHUIIA, Oounmkio[ 1.1.1]nenranuna, Ounumkio[2.1.1]rekcanuina,
Ourmkiio[2.2. 1 ]renTannna, METHII-LUKJIONPOIIIIA, METUI-IUKJIOOYTHIA, MeTHI-(QeHmIa, STHII-

(benHnna, OKkceTaHUa, TeTparuApodypaHuiIa, TeTparuapONUpPaHmiIa, MUPPOTHINHIIIA U THAHUIIA,

npu4deM  STWJI,  TOPONWJI,  U3OMPOMNWI,  TepT-OyTWJI,  LUKJIOOYTHJ,  LUKIOTEKCHUJI,
ounmkio[1.1. 1 menranmn,  Ounukio[2.1.1]rekcanvn, — Ounukio[2.2.1]renTaHui, — METHII-
LIUKJIOTIP OTIHJI, METHJI-IIUKIIO0y THJI, MeTHIT-(DEeHWUT, STHI-(PEeHUI, OKCETaHHJI,

TeTparuApoPypaHu, TETPATHAPONHUPAHWI, MHPPOIUIAUHUI W THAHWI U3 RY  kaxmprii
HEeOOA3aTebHO 3aMeleH 1, 2 unm 3 He3aBUCHMO BBIOPAHHBIMU 3aMeCTHTeNsIMU R4,

umi moboit R°! u RY, mpucoenunennbie k ToMy ke atomy N, BMecTe ¢ atoMoM N, K

>
KOTOPOMY OHH TPHCOENWHEHbI, OOpa3ylT a3eTHOWHII WM [UPPOTUIUHIII, TPHYEM
A3eTHIWMHIII WJIM TTUPPOJUANHII HeoOs13aTeIbHO 3aMeleH 1, 2 nin 3 He3aBUCHMO BBIOPaHHBIMH
3amectuTensamMu R4,

B HEKOTOpBHIX BapUaHTax OCYIIECTBIeHUs H300peTeHns R? mpencrapiser coGoit
C(O)NRClel;

R°! npencrasaser coboii H;

R4 priopan u3 Cis ankuma, C3; LUKnoankuna, 4-7 UIEHHOrO TeTepOLHKIOAJKHIIA,
bennn-Ci.4 ankmi- u Cs7 muxinoankmi-Ci4 ankui-, npudeM Ci.e ankwi, Cs.7 qukioankui, 4-7
uneHHblil retepounknoankui, Genun-Ci4 ankun- u Cs; uuknoankun-Ciq4 ankui- u3 R u R4
KaKIblil HeoOs3aTeNbHO 3aMelneH | uin 2 He3aBUCHMO BHIOPAHHBIMU 3aMecTUTeNsMU R#;

um moboit RS u RY, mpucoennnennerii x Tomy sxe atomy N, BmecTe ¢ atoMoM N, K
KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- Win 7-4IEHHYIO TeTepOLUKIOATKUIbHYIO
rpymny, npudeMm 4-, 5-, 6- win 7-4JeHHas TeTepOLUKJIOANKIIIbHAS Tpynmna HeoOs3aTeIbHO
3amemena | uam 2 He3aBUCHMO BBIOPAHHBIME 3aMeCTUTENSIMU R, n

kax bl R? HeszaBucumo BuiGpan u3 okco, Ci amkuna, Ci ranorenankuna, CN u OR,
npuuem Cis ankun u3 R? neoGsasaTenbHo 3amermieH | mnm 2 HE3aBHCHMO BBHIOPAHHBIMU
zamectutensmu RP.

B HEKOTOpBHIX BapUaHTax oOCYIIECTBIeHUs u300peTenus R? mpencrapiser coboit
C(o)NRclel;

R¢! npencrasaser coboii H;

RY BRIOpaH M3 5TWiA, TNPONMIA, H3OMPONMNIA, OyTHNA, TepT-OyTHNa, HUKIOOYTHNA,
HUKJIOTEKCHUJIa, ounukio[1.1.1]menranmna, ounukio[2.1.1]rekcanuna,
Oounnumkio[2.2.1]renTanmia, METHII-IUKIONPONUIIA, METHII-IIUKIO0yTHIA, MeTUlI-(peHma, 3THI-
dennna, okceTaHuma, TeTparuApoypaHniIa, TETPAruaPONUPaHIIA, MUPPOIUINHIIIA U THAHUIIA,
OpudeM  3TUJ,  NPONHJ,  M30MPONMJ,  TepT-OyTWUJ,  LUKIOOYTHJ,  LIUKIJIOTEKCHII,

ounukio[1.1. 1 menranmn,  Ounukio[2.1.1rekcanmn, — Ounukiao[2.2.1]renTtaHui, — METHII-
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LIUKJIOMPOIIIIL, METHJI-LIUKIIO0Y THII, MeTHIT-(DEeHWUT, STHI-(EHWUIT, OKCETaHWUIJI,
TeTparuApoPypaHi, TETPArUAPONHUPAHIII, MHPPOIUIAUHWI W THAHWI U3 R4 kaxmprii
HEeOOA3aTeNbHO 3aMelleH | umy 2 He3aBUCHUMO BLIOPAHHBIMM 3aMecTUTe MU R4,

umi mo6oit R°! u RY, npucoenunennbie k ToMy e atomy N, BMecTe ¢ atoMoM N, Kk

>
KOTOPOMY OHH TPHUCOENUHEHbI, OOpa3ylT a3eTHAWHII MM [UPPOJTUIUHII, TMPHYEM
A3eTHIUHWI WIA MUPPOJUIUHUIT HEOOs3aTeNbHO 3aMelneH | wiu 2 He3aBHCUMO BBIOpPaHHBIMHU
3amectuTensmMu R4, u

kaxapli R HesaBucumo BrIOpaH n3 okco, meruna, CH,F, CHF,, CF3, -OCH3, -CH,0H,
CN u OH.

B HEKOTOpBLIX BapUaHTax OCYIIECTBIeHUs H300peTeHus R? mpencrapiser coboit
C(o)NRclel;

R¢! npencrasaser coboii H;

RY  BpiGpaH W3 OTHNA, NPONMMNIA, M3ONPONIUIA, TEPT-OyTUNa, LHUKIOOYTHIIA,
IUKJIOTEKCHUJIa, ounukio[1.1.1]meHranmna, ounukio[2.1.1]rekcanuna,
ounnumko[2.2.1]renTadmna, METHII-IUKIONPONUIIA, METHII-IIUKIO0yTHIa, MeTUl-QeHma, 3TH-

¢bennna, okceTaHuma, TeTparuApoypaHniIa, TETPAruapONUPAHIIA, MUPPOIHINHIIIA U THAHUIIA,

npudeM  STHJ,  TOPONII,  WU3OMPOMWI,  TepT-OyTWiI,  HUKJIOOYTHI,  LUKIOTEKCHJI,
onmukio[1.1. 1 menranmn,  Ounukio[2.1.1|rekcanwn, — Ounukiao[2.2.1]renTaHui, — METHII-
LIKJIOTIP OTIHJI, METHJI-LUKIIO0Y THII, MeTHII-(DEeHWUIT, STHI-(PEeHNI, OKCETaHMUII,

TeTparuApoPypaHi, TETPArUAPONHPAHIII, MHPPOIUIAUHWI W THAHWI U3 R4 kaxmprii
HEeOOA3aTeNbHO 3aMelleH | umy 2 He3aBUCHUMO BLIOPAHHBIMM 3aMecTUTe MU R4,

umi mo6oit R°! u RY, mpucoenunennbie k ToMy e atomy N, BMecTe ¢ atoMoM N, Kk

,
KOTOPOMY OHH TPHUCOENUWHEHbI, OOpa3ylT a3eTHAWHWI MM MUPPOTUIUHWII, TMPHYEM
A3eTHIUHWI WIA MUPPOJUIUHUIT HEOOs3aTeNbHO 3aMelneH | wiu 2 He3aBHCUMO BBIOPaHHBIMHU
3amecTuTensmMu RA; u

kaxaplii R HesaBucumo BBIOpaH n3 okco, meruna, CH,F, CHF,, CF3, -OCH3, -CH,0H,
CN u OH.

B HEKOTOpBIX BapUaHTax OCYIIECTBIeHUs u300peTenus R? mpencrapiser coboit
C(O)NRC'RY; R nmpenmcrasmser  coboit  H;

2

u RY  peGpan w3z 4-
rUIPOKCHONIINKIIO[2.2. 1 renTaHuIa U TeTParuapOMUpaHIIa.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIeHHs H300peTeHus R’ mpencrasiser coGoii Cy,
C(O)NRC'RY pmm NRC'C(O)RP!

He3aBUCHUMO BbIOpaH u3 Ci6 ankwna, Cs.7 uuknoankuia, 4-10 dieHHOro rerepounkioankmia, Cs.

, nmpudeM R mpencrasnser coboit H; u R u R kaxmerii
10 muknoankmi-Cis ankwi- u (4-10 uieHHbIll rerepounkiIoaiki)-Ci.s aKuI-, KaXIblil U3
KOTOPBIX HEOOs13aTeIbHO 3aMeltieH 1, 2, 3 win 4 He3aBHCUMO BBIOPAHHBIMU 3aMECTHTEIISIMU RA.
B HeKOTOpLIX BAPHAHTAX OCYINECTBIEHHs m300peTeHus kaxapii R, RP RSl y R
He3aBucuMo BbiOpaH u3 H, Ci.¢ ankmna, Ci.¢ ranorenasnkuna, Cr.s ankenmna, Ca.¢ ankuamia, Ce-10
apuna, Ce.10 apwma, Cs7 umknmoankwna, 5-10 uneHHoro rerepoapmia, 4-10 djmeHHOro
rerepouuknoankuna, Ce10 apun-Cie ankui-, Cs.o nukioankun-Cie ankui-, (5-10 dneHHbIH

rerepoapm)-Ci.¢ ankui- u (4-10 unennsiit rerepounknoankin)-Ci.¢ ankmi-, npudem Ci.¢ amKu,
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Cr6 ankenun, Crs ankunun, Ce.1o apwn, Cs.7 uukmoankui, 5-10 uneHHbld rerepoapun, 4-10
yineHHblll rerepounkiaoankui, Ce.1o apmn-Cie ankui-, Cs.o mukmoankun-Ci.e ankumi-, (5-10
uneHHblil retepoapun)-Cie ankun- u (4-10 unennbii retepouukioankui)-Cie ankun- u3 R,
RP R y RY kaxneii HeoOs3aTensHO 3amemeH 1, 2, 3, 4, 5, 6, 7 unu 8 HE3aBUCHMO
BLIOPAHHBIMU 3aMeCTHTeNAMU R, u

kaxabii R nesaBucumo BuiOpan u3 OH, CN, ramorena, Cis anmkuma, Ci
rasorerankmia, Ci.¢ ankokcu, Ci.6 ranoreHanakokcu, aMuHo, Ci.¢ ankuiaa v 1u(C-6 aKuI)aMHUHO.

B HEKOTOpPBIX BapHAHTAX OCYIIECTBIeHHs m300perenns xaxnapii RS u R4 nesasucumo
BoiOpan w3 H, Cis ankuma, Cis ramorenankwna, Cr.s ankenwna, Cire ankwnmia, Cs.io
ukioankuna, 4-10 unennoro rerepoapuna, Ce.10 apun-Cie ankui-, Cs.io nukinoankui-Cie
ankui-, (5-10 unennsni rerepoapui)-Ci.s ankmwi- u (4-10 uneHHblil rerepormkioankun)-Cie
ankun-, npuueM Ci.s ankui, Cr.s ankenun, Cr.s ankunun, Cs.io uukimoankwi, 4-10 dneHHbIN
rereporuknoankmi, Ce.10 apmwin-Cie ankui-, Cs.o nukiaoankuin-Cie ankun-, (5-10 wneHHBIH
rerepoapun)-Ci¢ ankun- u (4-10 uneHnbli rerepoumkmoankun)-Cie amkun- uz R u R
Kbl HeoOsi3atenpHO 3amemeH 1, 2, 3, 4, 5, 6, 7 wim 8 HE3aBUCUMO BBIOPAHHBIMHU
3amectuTensMa R,

umi mob6oit RS u RY, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH NPHUCOEOUHEHBI, 00pasyioT 4-, 5-, 6- Win 7-4IEHHYIO TeTepOLUKIOATKIIbHYIO
rpymmny, npudeMm 4-, S5-, 6- win 7-4jeHHas TeTepOLMKJIOANKIIIbHAs Tpynmna HeoOs3aTeIbHO
3amernena 1, 2, 3,4, 5, 6, 7 win 8 He3aBUCHMO BIOPAHHBIMHU 3aMECTHTEIISIMU RA

B HekoTopbix BapmaHTax ocymectsieHust n3oOperenuss Cy mpenctasisier codoit Cs.i4
LUKJIOAJIKWJI, HeoOsI3aTeNIbHO 3aMelleHHblil 1, 2, 3, 4, 5, 6, 7 win 8 He3aBUCUMO BBIOPAHHBIMU
3amecTuTenssmMu R4,

B HekoTOpbIx BapuaHTax ocyuiectsienus uzodperenus Cy mpencrasiser coboi Cs.io
LMKJIOANIKUJI, Heo0s3aTeNnbHO 3aMelneHHbld 1, 2, 3 wim 4 He3aBUCHMO BBIOPAHHBIMU
3amectuTensaMu RA,

B HekoTOphIx BapuaHTax ocyiiectBieHuss n3ooOperenus Cy mpexncrasisier coboi Css
LUKJIOAJIKUJI, HeoOs3aTeIbHO 3aMelneHHbli 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU
3amectuTensaMu RA,

B HekoTopbIx BapuaHTax ocymectBieHus nzobperenuss Cy mpencrasnsier codoit 5-14
YJIEHHBI TreTepoapwii, HeoOsi3arenbHO 3amemeHHbld 1, 2, 3, 4, 5, 6, 7 wiu 8 HE3aBUCUMO
BLIOPAHHBIMU 3aMECTHTENAMI R,

B HekoropbIx BapuaHTax ocymectsieHus nzodperenuss Cy mpencrasnsier codoit 5-10
YJIEHHBI TeTepoapul, HeoOs3aTeNpbHO 3aMelleHHbd 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMU
3amecTuTensMu R4,

B HekoTopeIx BapmaHTax ocymectBieHus uzooOperenust Cy mpencrasisier codor 5-6
YJIEHHBI TeTepoapuil, HeoOs3aTenbHO 3aMelleHHbld 1, 2, 3 win 4 He3aBUCHMO BBIOPAHHBIMU
3amecTuTenssmMu R4,

B HekoTopbIx BapmaHTax ocyiecTBieHusi usodperenus Cy mnpencrtaBniser coOoi S

YJIEHHBI reTepoapusi, HeoOs3aTeabHO 3aMeleHHbl 1, 2 win 3 He3aBUCHMO BBIOPAHHBIMU
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3amectuTesiMu RA.

B HekoropbIx BapuaHTax ocymectBieHus nzodperenuss Cy mpenctasnsier coOoit 5-14
YJIEHHBIH reTepoapwi, HeoOsi3arenbHO 3ameweHHbld 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCHUMO
BLIOPAHHBIMU 3aMECTHTENAMI R,

B HekoTOpbIX BapuaHTax ocyiuectBieHus m3odperenust Cy npexncrasiser cobor 4-14
YJIEHHBIN TeTePOLMKIIOATKIII, HEOOs3aTeNIbHO 3aMeleHHbii 1, 2, 3, 4, 5, 6, 7 uin 8 He3aBUCHUMO
BLIOPAHHBIMU 3aMeCTUTENAMI R4,

B HekoTopbIX BapuaHTax ocymectBieHus uzodperenust Cy npencrasisier coboit 4-10
YJIEHHBI TETEPOLMKIIOATKUI, HeoOs3aTeIbHO 3aMemeHHbii 1, 2, 3 wunu 4 He3aBUCHUMO
BBLIOPAHHBIMU 3aMECTHTEIAMI R4,

B HekoTopeIx BapmaHTax ocymectBieHus uzodOperenus Cy mpencrasisier codor 4-6
YJIEHHBI TeTEPOLMKIIOATKUJ, HeoOs3aTeIbHO 3aMemeHHbii 1, 2, 3 wumum 4 He3aBUCUMO
BLIOPAHHBIMU 3aMECTHTENAMI R,

B HekoTophIx BapmaHTax ocyiecTBieHusi m3oOpereHus Cy mnpencrasisier coOoi S
YJIEHHBI TeTEPOLMKIIOATKUJ, HeoOs3aTeIbHO 3aMemeHHbid 1, 2, 3 wunum 4 He3aBUCHUMO
BLIOPAHHBIMU 3aMECTHTENIAMI R,

B HEKOTOpBIX BapHaHTax ocyluecTBieHus n3o0pereHusi Cy BbIOpaH u3:
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B HexoTOphIX BapuaHTax ocyuiectBieHus n3odperenuss Cy BbIOpaH W3 mupasoj-1-wna,
NUpasoii-4-uia, nupasod-S-uia, H30TUA30JI-5-1ia, U30THA30I-4-1i1a, U30THA30JI-S-1I1a, OKCA30JI-
S-una, twuazon-S-una, 1,2,3-tpuason-l-una, 1,2,3-tpuazon-2-una u 1,2,4-tpuazon-1-una,
KasKIbli U3 KOTOPBIX 3aMelneH 1 3amectutenem R2.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBIECHHS H300peTeHns Kaxablii R* He3aBucuMO BHIOpaH
u3 D, ranorena, Ci.s ankuna, Ci.¢ ranorenankuna, Cr.s ankenuna, Cr.s ankuamna, Ce.10 apuna, Cs.
7 HMKjioankuia, 5-10 unenHoro rerepoapuna, 4-10 unenHoro rerepounkioankuna, Ce.10 apui-
Ci6 ankun-, Cs.; mukmoankmn-Cis ankwn-, (5-10 unennbiii rerepoapmn)-Ci.s amkui-, (4-10
uneHHblii  rerepormkioankmn)-Cis ankmi-, CN, NO, OR* SR* NHOR* C(O)RY,
C(O)NR™R¥ C(O)NR(OR"), C(O)OR*, OC(O)R*, OC(O)NR*RH NR*“R# NR*NR*R%,
NRC(O)R®,  NR%C(O)OR*,  NR“C(O)NR®“R¥, ~ NR“S(O)R* ~ NRS(O)NR™R%,
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NR®S(0),R®, NRS(0)NR“R¥ ~ S(O)R™, S(O)NR*“R¥, S(0)R*», S(0)LNR“R* wu
0S(0):R*, mpuaem Ci ankun, Cas ankennn, Ca. anmxunmi, Ce.10 apun, Cs7 muxmoankun, 5-10
4yyeHHbl rerepoapun, 4-10 unenHwlli rerepouuknoankus, Ce.o0 apun-Cie ankun-, Cso
mknoankun-Cis  ankun-, (5-10 unennsiii rerepoapmn)-Cie ankmn- u (4-10 wneHHBIN
rerepouuknoankun)-Ci. ankun- u3 R* kaxneiii Heobs3aTenbHo 3amemeH 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBUCHMO BbIOPaHHBIMU 3aMecTuTensamu RP;

kaxapii R*, RP, R u R™ mezaucumo Bribpan u3 H, Cis anmxuna, Ci.6 TajoreHakmia,
Cr.s ankenuna, Cr.s ankunwmna, penuna, Cs.; uukinoankuia, S5-6 4jeHHOro rerepoapwia, 4-7
YJIEHHOTO rereporuknoankuia, Genmn-Ci.¢ ankun-, Cs.7 nuknoankui-Ci.6 amkui-, (5-6 dieHHbIH
rerepoapu)-Cis ankui- u (4-7 ujieHHbIH reTepouukaoankui)-Ci.c aakumi-, npudem Cie amKu,
Cr.6 ankenmn, Cas ankuaui, Gerun, Cs7 MUKIOANKWI, 5-0 YNEHHBIH reTepoapw, 4-7 4YIeHHbIH
rerepounkioankmwit, (pennn-Cis ankun-, Cs.; muknoankmn-Cre  ankmin-, (5-6  4ieHHbIH
rerepoapun)-C1-6 aKuI- U (4-7 uneHHsli rerepouukroankim)-Ci ankmi- u3 R*, R R y R%
KaXabld HeoOsi3aTenmpbHO 3amemeH 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCUMO BBIOPAHHBIMHU
3amecTuTensiMu RP;

umi moboit R u R¥, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHHM TPHUCOEIOMHEHBI, 00pa3yroT 5- win G-4JEHHYIO TeTepOaprulbHy0 Wid 4-, 5-, 6-
WIA 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- WInd O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4jieHHas reTepOLUKIIOANKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCUMO BLIOpaHHBIMU 3aMecTuTeamu RP; u

kaxapiii RP nesasucumo Beibpan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca-
ankenmna, Cr¢ ankunmna, Cis ramoreHankuna, 1uaHo-Cie ankuja, HO-Ci.s ankmma, Cis
ankokcu-Ci ankuna, Cs.7 apuna, Cis ankokcu, Ci.6 ranoreHankokcu, aMuHo, Ci.6 aIKUITAMUHO,
au(Cis ankum)amuno, THO, Ci.s ankuntuo, Cie amkmiacynbuumn, Ci.s anKuicynbGOHUI,
kapOammn, Ci.¢ ankunkapoamui, nu(Ci.¢ amkuin)kapdami, kapookcu, Ci.e ankuinkapoonmt, Ci4
ankokcukapOonmn, Cis ankuikaboHmnamuHo, Ci.s alnKHICYIb(GOHUIAMIHO, aMUHOCYJIb(GOHNI,
C16 anxunamuHocyabpoHm, au(Cis amKuiI)aMUHOCYIbPOHMI, aMUHOCYJIbGOHMIAMUHO, Ci
ankunaMuHocybporunamMuao, au(Ci.6 aIKuI)aMUHOCYIb()OHUIAMIUHO, AMUHOKAPOOHUITAMHHO,
C1.6 ankunamuHokapOoHmnaMuto u au(Ci.6 aIKIIT)aMUHOKAPOOHUITAMUHO.

B HEKOTOpPBIX BapUAHTaX OCYIIECTBIEHHS H300peTeHns Kaxablii R* He3aBucHMO BHIOpaH
m3 D, ranorena, Ci¢ ankujna, Cis ramorenankuna, Cre ankenuna, Crs ankunmiaa, CN, NOg,
OR*  SR* NHOR*™ C(O)R™ C(ONR“R* C(O)NROR™), C(O)OR* OC(O)R™,
OC(O)NRC4Rd4, NRC4Rd4, NRC4NRC4Rd4’ NRC4C(O)Rb4, NRC4C(O)ORa4, NRC4C(O)NRC4Rd4,
NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NRC4S(O)2Rb4, NRC4S(O)2NRC4Rd4, S(O)Rb4, S(O)NRC4Rd4,
S(0):R*, S(0)NR“R* u OS(0),R™

KaX bl HeoOA3aTeNbHO 3aMelleH 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHLIMH 3aMecTuTe AMu RP;

, npuaeM Ci amkun, Ca. ankenun, Cr ankuaun u3 RA

kaxcpiii R* RP R u R* nmeszasucumo suiopan u3 H, Ci. ankuna, Ci.¢ FaloreHanKkuna,
npuaeM Ci.¢ ankun uz R* R™ R u R™ kaxnmplii HeoOs3arensHO 3amemen 1, 2, 3 unu 4
HE3aBHCUMO BLIOpaHHBIMU 3aMecTuTeaaMu RP; u

kaxaeii RP nesasucumo BeiGpan u3D, OH, NO,, CN, ranorena, Cis ankuna, Cae
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ankenmna, Cre ankunumna, Cie ramoreHankuna, 1uaHo-Cie ankuja, HO-Ci.s ankmma, Cis
ankokcu-Ci ankuna, Cs.7 apuna, Ci ankokcy, Ci.6 ranoreHankokcu, aMuHo, Ci.¢ alIKUIaMUHO,
m(Crs amkwn)amuno, THO, Cie ankuntuo, Cie amkuncyiabuumin, Cie alKHICYIb(MOHHI,
kapbamu, Ci.¢ ankuikapOammn, nu(Ci.e ankwn)kapdamun, kapookcu, Ci.¢ ankunkapOoormi, Ci4
ankokcukapOoHmi, Ci. ankunkaborunamuto, Ci.6 ankuicyabHOHUIAMUHO, aMHHOCYJIb(OHNUII,
Ci6 ankunamunocysbhonun, au(Cies aJIKII)aMUHOCYIBGOHUI, aMUHOCYJIbGoHMIaMUHO, Ci
ANKUJIAMUHOCY IbGOHIIAMHUHO, IH(C1.6 ANKUIT)aMUHOCYIb(OHUIAMUHO, AMUHOKapOOHUIAMHUHO,
C1-6 anmknnamuHokapOonmiaMuao U au(C1.6 aIKIIT)aMUHOKapOOHHIIAMITHO.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHHS H300peTeHns Kaxablii R* He3aBucuMO BRIOpaH
u3 D, ranorena, Ci- ankmna, Ci ranorenankuna, CN, OR* u NR®“R¥; npuuem C.¢ anxui, Ca
ankeHnmn u Care ankuHml w3 RA HeoOssarenpHo 3amemeH 1, 2, 3 win 4 He3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTeaaMu RP;

ket R¥ R u RY mesaBucumo Buibpan 3 H, Ci ankuna, Ci raloreHanKuna,
npuaeM Ci-6 anmkun u3 R*, R® u RY kaxeii Heobs3aTenbHo 3aMernes 1, 2, 3 win 4 He3aBUCHMO
BLIOpaHHBIMHU 3aMecTuTeaaMu RP; u

kaxaeii RP mesaBucumo Beibpan us D, OH, CN, ramorena, Cis anxuma, Cis
rajoreHankmia, Ci.¢ ankokcu, Ci.6 raorenaikokcu, aMuHo, Ci ankmina v qu(Ci-6 aJIKIT)aMUHO.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHHS H300peTeHns Kaxablii R* He3aBucuMO BRIOpaH
u3 D, ranorena, Ci.6 ankuna u Ci¢ ramoreHankmia, npudeM Ci.6 aaKuI HeoOs13aTebHO 3aMelleH
1,2 wmu 3 D.

B HEKOTOpPBIX BapUaHTaX OCYINECTBIEHHUs H300peTeHus Kaxablii R* HezaBucuMo BrIOpaH
u3 metunia u CDs.

B HeKOTOPHIX BAPUAHTAX OCYLIECTBIEHUs H300peTeHus Kaxabli R* npencrasnser coboit
METHL.

B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHUS N300peTenHns kaxnbii R* npencrasnser coboii
CD:s.

B HEKOTOPBIX BapHaHTax ocyllecTBieHus uzobperenus R? souiopan u3 Cis ankuna, Cie
ranoreHankmna, Cres ankenuna u Cr.s ankunamna, npudeM Cie amkui, Cr.s ankenmn u Coe

ANTKUHWI KaXIbld HeoOs3aTeNbHO 3amemeH 1, 2 wim 3  HE3aBHCUMO BBIOPAHHBIMHU

>
3amecTuTessiMu R,

B HEKOTOpBLIX BapuaHTaxX OCyILIecTBieHHs u3o0pereHus R? mpenctasisier coboit Cie
aJIKMIT, KOTOPBI HEOOA3aTeIbHO 3aMeleH 1, 2 M 3 He3aBHCUMO BBIOPAHHBIME rpymmaMu R4,

B HEKOTOpBIX BapuaHTax OCyLIeCTBieHHs u3o0pereHus R? mpenctasisier coboil Cie
AJIKHIL

B HEKOTOPbIX BApUAHTAX OCYIIECTBIEeHHUs u300peTenus R? npencraBiser coboi Mpomui.

B HEKOTOpBIX BapuUaHTaxX OCyILIeCTBieHHs u300pereHus R? mpenctasisier coGoit Caug
AJIKEHWJI, KOTOPBIH HeoOs3aTeNbHO 3amelneH 1, 2 win 3 He3aBHCUMO BBIOPAHHBIMHU IPYIIIAMH
RA,

B HEKOTOPbIX BapuaHTax ocyiuecTsienus R* npencrasnser coboii Ca.c aTKeHMI.

B HEKOTOpbIX BapuUaHTaX OCYINECTBJIeHHs R’ mpeacTaBiaseT COOON TMpPOMEHMN WM
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OyTeHMI.

B HEKOTOpBIX BapuaHTax ocyllecTBieHuss R’ mpencrapisier coGoil mpom-1-eHuna uam
OyT-1-eHm.

B HEKOTOpBIX BapuaHTax OCyIIECTBJIeHHs u300pereHuss R? mpencrapisier coGoit Caug
AJIKUHWUJI, KOTOPBIH HeoOsi3aTenbHO 3amemieH 1, 2 wim 3 HEe3aBUCHUMO BbIOpPAaHHBIMU
3amecTuTessiMu R*,

B HeKOTOpBIX BAPUAHTAX OCYLIECTBIEHUs n300peTenus R? npencrasnser coboit STUHMM,
MPONUHMM, OYTUHUJ WIM NEeHTMHUI, NpHYeM STHHMN HeoOs3aTeNbHO 3amemeH RA, u
NPONMHWJIbHAS, OYTHHWIbHAS M MEHTUHWJIbHAS TPYNIbI Kajkaas HeoOs3aTeIbHO 3amMerneHa 1, 2
UM 3 He3aBHCHMO BBIOPAHHBIME rpyrmamu RA.

B HEKOTOpPBIX BapUAHTAX OCYILECTBJIeHUs u3obperenus R? BbIOpaH U3 3TUHUIA, TPor-1-
uHWIa, OyT-1-MHWIA ¥ MeHT-1-uHUIa, TPUYeM STHHUJT 3aMeIeH RA u nporn-1-unwn, OyT-1-uHKII
U TEHT-1-MHUJ Kakablii HeoOs3aTenbHO 3amemieH 1, 2 wium 3 HE3aBUCHUMO BBIOPAHHBIMH
rpymmamu RA.

B HEKOTOpbIX BapUaHTaX OCYIIEeCTBIeHUs u3o0pereHus R’ BbiOpan u3 mpom-1-uHuna,
OyT-1-uHMNa u meHTt-1-uHWIa, TpudeM Kaxnblid npomn-l-uHwn, OyT-1-uHWI W TeHT-1-uHUI
KaKIblil HeOOA3aTeNbHO 3aMelneH 1, 2 Win 3 He3aBHCUMO BHIOPAHHBIMH TpymmamMu R4,

B HEKOTOpBIX BapUaHTax OCYLIECTBIEHHUs n300peTenus R? npencrasnser coboil 3THHU,
IIpHYeM 3THHIIT HeoOA3aTeNIbHO 3aMeleH 1, 2 nmy 3 He3aBUCHMO BLIOPAHHBIME Ipymnmamu R4,

B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHHUS H300peTeHns Kaxablii R* HezaBucuMO BLIOpaH
w3 H, D, Cis ankuna, Cis ramorenankuna, Ce.10 apuna, Cs.i2 mmkinoankuia, 5-10 dneHHOro
rerepoapunia, 4-12 unpenHoro rerepouukjoankmwia, npuueMm Cie ankui, Ce.10 apmi, Cs.
muKyIoankui, 5-10 uneHHbld rerepoapusl U 4-12 4jIeHHBIM TIETEPOLMKIOAIKWII  KasKIbIA
HeoOsi3aTenbHO 3amelteH 1, 2, 3, 4 uin 5 He3aBUCHUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH RP.

B HEKOTOpPBIX BapUaHTaX OCYIIECTBIEHHUs N300peTeHus Kaxablii R* HezaBucuMo BoIGpaH
w3 H, D, Cis ankuna, Ci.s ramorenankuna, Ce.10 apuna, Cs.i2 mmkmoankuia, S5-10 dieHHOro
rerepoapuina, 4-12 unennoro rerepouuknoankuna, Ce-10 apui-Ci¢ ankumi-, Cs.12 nuknoankmi-Ci.
6 ankmi-, (5-10 unennsiii rerepoapui)-Ci.6 amkmwi- u (4-12 uneHHslil rereporukiIoankui)-Ci.
ankun-, npudeM Ci¢ ankun, Ce.10 apun, Cs.12 nuknoankuis, 5-10 uneHHbl rerepoapuin, 4-12
yieHHblll rerepounknoankmi, Ce.10 apun-Cie amkun-, Cs.p muknoankmi-Cie ankmi-, (5-10
yyieHHbI retepoapu)-Cis ankmi- u (4-12 dneHHbI reTeponukIoankui)-Ci.s alKUI- KaxIbIi
HeoOs3aTenpHO 3amemeH 1, 2, 3, 4 win 5 He3aBUCUMO BBIOPAHHBIMU 3aMECTHTEJISIMU RP u
npudeM npucoenuHenue Ce.10 apun-Cirs ankmi-, Cs.12 uukinoankun-Cie ankumi-, (5-10 uneHHbIN
rerepoapun)-Cis ankui- u (4-12 unennwii rerepoumknoankun)-Cis ankuia- rpynm k R?
(nanpuvep, ¥ ankuHunAbHON Tpymme u3  R?)  MOXeT NpOUCXOAMTH  MOCPENCTBOM
BBILIEYTIOMSIHYTOH KOsbLieBOH MK Ci.6 QJKUIBHON IPYIIIBL

B HEKOTOPBIX BapUaHTaX OCYINECTBIEHHUS H300peTeHns Kaxablii R* HezaBucuMO BrIOpaH
u3 D, ranorena, Ci¢ ankuna, Ce.10 apuna, Cs.1o nukioankuia, 5-10 unenHoro rerepoapuna, 4-10
unenHoro rerepouukioankuna, CN, NO» u OR* mpuuem Cis amkun, Ce.10 apum, Cs-io

nukiaoankui, 5-10 unenssiii rerepoapun U 4-10 4nEHHBIA FETEPOLMKIIOATIKUI U3 RA kasbiit
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HeoOsA3aTeNbHO 3aMelleH | 1y 2 He3aBUCMMO BHIOpaHHBIMM rpymmamu RP.

B HEKOTOpbIX BapMaHTaX OCYIIECTBIEHUs H300peTeHns Kaxnablii R HesaBucuMO
BeIOpaH u3 H u C1¢ ankuna.

B HEKOTOpPBIX BapuaHTaX OCYINECTBIEHHUs N300peTeHus Kaxablii R* HezaBucuMo BoIOpaH
u3 D, ranorena, Ci¢ ankuna, Ce.-10 apuna, Cs.10 nukioankuia, 5-10 uienHoro rerepoapuna, 4-10
unenHoro rerepouuknoankuna, CN, NO, u OR™ mnpuuem Cis amkum, Ceao apum, Cs.io
muknoanku, 5-10 uneHHbli retepoapu U 4-10 uieHHbIN reTeponMKIoankun u3 R kaskmblid
HEe0OsA3aTeNbHO 3aMelleH | umy 2 He3aBUCHMO BbIOpaHHbIMU rpymmamu RP; u

kaxeiii R* Hesasucumo Buiopan u3 H u Ci.g ankuna.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHHS H300peTeHns Kaxablii R* He3aBucuMO BRIOpaH
u3 Ci ankuna, Ce.10 apuna, Cs.1o uuknoankumna, 5-10 unennoro rerepoapuna, 4-10 djeHHOTO
rerepormknoankmia 1 OR* mpuuem Ci ankun, Co-10 apun, Cs.10 muknoankui, 5-10 uneHHbI
reTepoapui u 4-10 4IeHHBIH reTepOLHKIOANKIT H3 RA kax bl HeoOs3aTenbHO 3aMerned 1 umm
2 He3aBHCUMO BbIOpaHHBIMU rpynmnamu RP.

B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHS H300peTeHns Kaxablii R* He3aBucHMO BHIOpaH
U3 METHJIA, UKJIOMPONIJIA, MHPA30IMIa, UMUAA30IHIa, (PeHnIIa, THPUINHIIIA, THPUMUANHIIIA,
NUPa3sUHUJIA, UMUIA30MUPA3ZUHIIA, THIPOKCUIA U METOKCH, MPUYEM LIUKJIONPONIII, MUPA3OJINJ,
UMHIA300WI,  (eHw1, TNUPUOUHWI, NUPUMHIWHWI, [UPUMUAMHWL,  [HPA3HHWI |
AMHUIA30ITUPA3UHAT U3 RA kakmplit HeoOs3aTeNbHO 3aMeler | Wi 2 He3aBUCHMO BBIOpAHHBIMU
rpynmamu RP.

B HEKOTOPBIX BApMAHTAX OCYINECTBJIEHHs n300peTenus kaxabii RP HesaBucumo BbIOpaH
m3 ranorena, Ci. ankmia, CN, muano-Ci.¢ ankmma 1 OR®,

B HEKOTOPbIX BapMaHTaX OCYIIECTBIEHUs H300peTeHHs Kaxnblii R® He3aBHCHMO
BeIOpan u3 H u Ci.¢ ankuna.

B HEKOTOpPBIX BapuaHTax OCYIIECTBIEHHUs n300peTenus kaxbii RP HezaBucumo Bbibpan
m3 ranorena, Ci ankmia, CN, nnano-Ci.¢ ankmia 1 OR®; u

kaxpiii R* Hesasucumo Buiopan u3 H u Ci. ankuna.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHHS H300peTeHns Kaxablii R* He3aBucHMO BRIOpaH
u3 Cis ankuna, Ce.10 apuna, Cs.1o uuknoankumna, 5-10 unennoro rerepoapuia, 4-10 djeHHOTO
rereporuknoankmia 1 OR* mpuuem Ci ankun, Co.10 apun, Cs.10 muknoankui, 5-10 uneHHsIi
reTepoapui 1 4-10 4jIeHHbIH reTepOLHKIOANKIT 13 RA kax bl HeoOs3aTenbHO 3aMerneH 1 uim
2 He3aBUCUMO BhiOpaHHbIMU rpyrnamu RP; u kaxbiii RP neo6s3artenbHo BbIOpaH U3 ranorena,
Ci1-6 ankmia, CN, muano-C. ankuna u OR®.

B HEKOTODPBIX BapHaHTaX OCYIIECTBIEHHS H300peTeHns Kaxablii R* He3aBucuMO BRIOpaH
U3 METHJIA, UKJIONPOINIJIA, MHPA30IMIa, UMUAA30IHIa, PeHnIIa, THPUINHIIIA, THPUMUANHIIIA,
NUPa3UHNJIA, UMUIA30MHPA3SUHIIIA, THAPOKCUIA U METOKCH, MPUYEM LIUKJIONPONIII, MUPA3OJINJ,
UMHIA300WI,  (eHw1, TUPUAVUHWI, NUPUMHIWHWI, [UPUMUAMHWI,  [HPA3HHWI |
WMHUIA30IIUPAZUHUIT U3 RA kakmplit HeoOs3aTeNbHO 3aMeler | Wi 2 He3aBUCHMO BBIOpaHHBIMU
rpynmnamu RP; u kaxnapiii RP HezaBucumo BbIOpaH U3 MeTUNa, IIMAHO, IIMAHOMETUIA M METOKCH.

B HEKOTOpBIX BapuaHTax ocymecTsieHus R npencrasisier co6oii C. TajoreHaKuI.
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B HEKOTOpbIX BapuaHTax ocyiecTsnenus R* npencrasnser coboii TpudropMeTu.

B HEKOTOpBIX BAPUAHTAX OCYIIECTBIeHUs n300peTenus R? Bpibpan u3 Cs.¢ IMKIOANKMIA
u 4-7 wuneHHoro rerepouukioankuina, npudeM (s LUKIOANKUA U 4-7 UJIEHHBIN
reTePOLMKIIOANIKII KKl HeoOs13aTeNbHO 3aMelieH 1, 2 min 3 He3aBHCHMO BBIOPAHHBIMU
3amectuTensmMu R4,

B HEKOTOpPBIX BapuaHTax OCYIIECTBIEHHUs N300peTeHus Kaxablii R* HezaBucumo BoIGpaH
u3 D, ranorena, okco, Ci.¢ ankuna, Cs.10 apuna, Cs.¢ nukinoankuia, 5-10 uieHHOro rerepoapuia,
C(O)R®, C(O)OR™, C(O)NR*R%* u S(0),R™, npuuem C1.¢ anku, Cs-10 apui, C3-6 HUKIOATKIIT
u 5-10 uneHHeli rerepoapun u3 RA HeoOs3aTenpHO 3aMemeHs! | umM 2 HE3aBHCHMO
BLIOpaHHBIMU 3aMecTHTeNaMU RP.

B HeKOTOpLIX BApHAHTAX OCYIIECTBIEHHsA M300peTeHms kaxnapii R* RP R u R
He3zaBucuMoO BbIOpaH u3 H, Ci.6 ankuna, ¢pennna, Cs. nuxoankmia, 5-10 4ieHHOro reTepoapuia
u 4-10 unenHoro rerepormkioankmwia, npudeM Ci.s ankwi, ¢enwi, Cs.s uukimoankmi, 5-10
4NleHHBIH reTepoapun u 4-10 dneHHbIH reTepormkaoankii u3 R* u R®* kaxpiii HeoOs3aTeMbHO
3aMmelneH 1 win 2 He3aBUCUMO BHIOPaHHBIMU 3aMecTuTes MU RP.

B HeKOTOPBLIX BAPHAHTAX OCYLIECTBIeHus m300perenus R u R mpucoemunennsiii k

>
ToMy ke atomy N, BMecTe ¢ aToMOM N, K KOTOPOMY OHU NMPUCOEOHHEHBI, 00pas3yioT 4-, 5-, 0-
WIM 7-4JIEHHYI0 Te€TePOLUKIOANKWIBHYI0 rpymnny, npudeM 4-, 5-, 6- wunum 7-4neHHas
reTepOLMKIIOAKWIbHAS TPYIIa HEOOsA3aTENbHO 3aMeleHa 1 uian 2 He3aBHCUMO BBIOPAaHHBIMH
3amectutensmu RP.

B HEKOTOPBIX BApMAHTAX OCYINECTBJIEHHs n300peTenus kaxabii RP HesaBucumo BbIOpaH
u3 OH, CN, Ci6 ankuna, Ci-¢ ankokcu, C1.¢ rajloreHankmia u peHmna.

B HEKOTOpbIX BapuUaHTaX OCYLIECTBIEHUs u300peTenuss R”? Boibpan u3  Cs.n
LUKJIOANIKUIIA U 4-12 4JI€HHOTO reTepoLUKIoaKmiIa, npuueM Cs.12 HUKIOANKWI U 4-12 uneHHbIN
TeTePOLIMKJIOATIKIIT KXl HeoOsS3aTeNIbHO 3aMelneH 1, 2 miu 3 He3aBHCHMO BbIOpPAHHBIMH
3amecTuTensmMu R4, u

kaxaplii R HesaBucumo BeiOpan u3 D, ranmorena, okco, Ci ankuna, Ce.10 apuna, Cis
muknoankuna, 5-10 unennoro rerepoapuna, C(O)RY™, C(O)OR¥, C(O)NR™R* u S(0),R™,
npuuem Cie amkun, Ce.o apunm, Cs. uukmoamkun u S5-10 umenHbIi rerepoapun u3 RA
HE00A3aTeNbHO 3aMeleHbl 1 Win 2 He3aBUCUMO BHIOpaHHLIMU 3aMecTuTe sMH RP.

B HEKOTOpBIX BapUaHTaX OCYIIECTBIeHUs n300peTenus R? ppibpan u3 Cs.¢ LUKIOANKUIA
u 4-7 uneHHoro rerepouukioankuwia, npudeM Cs3.s UMKIOATKUI W 4-7 YJIEHHBIA
reTepolMKIOaNKil u3 R? kaxaplii HeoOs3aTenbHO 3amemedH 1, 2 umud 3 HE3aBHCHMO
BBIOPAHHBIMH 3aMeCTUTENsIMU R, 1

kaxplii RA Hesasucumo BeiGpan u3 Ci3 amkuma, C(O)RY, C(O)OR*, C(O)NRSRH u
S(0),R™

BBLIOpaHHBIMU 3aMecTHTENAMU RP.

, mpudeM Ci3 ankun u3 R? kakmeii HeoOA3aTenbHO 3aMerneH | uiam 2 HEe3aBHCHMO
B HEKOTOpPBIX BAPUAHTAX OCYIIECTBIeHUs n300peTenus R? Bpibpan u3 Cs.¢ IMKIOANKMIA
u 4-7 wuneHHoro rerepouukioankuna, npudeM (s LUKIOANKUA U 4-7 UJIEHHBIH

reTepOLMKIIOANIKII KK HeoOs13aTeNbHO 3amelieH 1, 2 miu 3 He3aBHCHMO BBIOPAHHBIMU
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3aMecTuTensaMa R,

kaxplii RA Hesasucumo BeiOpan u3 D, ranmorena, okco, Ci ankuna, Ce.10 apuna, Cis
muknoankuna, 5-10 unennoro rerepoapuna, C(O)R®, C(O)OR¥, C(O)NR“R* u S(0),R*,
npuuem Cie ankui, Ce.o apun, Cs. uuknoankun u 5-10 unenHbli rerepoapun uz RA
HeOOA3aTeIbHO 3aMelleHbl | Win 2 He3aBUCHMO BhIOpaHHbIMU 3amecTuTensmu RP; u

kaxaeiii R*, R™ R u R mesapucumo Buibpan us H, Ci. amxuna, denmna, Cs.
uKIoankuia, 5-10 uneHHoro rerepoapuia u 4-10 uneHHoro rereporukinoankuia, npuieM Cis
ankwi, Genwn, Css umkmoankun, 5-10 wuwneHHblt retepoapun U 4-10  uiIeHHBIH
rerepouuknoankmn u3 R*, R R u R kasxnpiit HeoOa3aTebHO 3aMenteH | 1l 2 He3aBHCHMO
BLIOpaHHBIMU 3aMecTHTeNaMU RP.

B HEKOTOpBIX BapUaHTAX OCYIIECTBIeHUs n300peTenus R? puibpan u3 Cs.¢ LUKIOANKUIA
u 4-7 uneHHOro rerepouuknoankuwia, npudeM Cs3.s UMKIOATKUI W 4-7 YJIEHHBIA
TeTEPOLMKIIOANIKII KKIBIH HEoOs3aTeNIbHO 3aMelieH 1, 2 win 3 He3aBHCHMO BBIOPAaHHBIMHU
3aMectuTensaMa R,

kaxplii RA Hesasucumo BeiOpan u3 D, ramorena, okco, Ci ankuna, Ce.10 apuna, Cis
muknoankuna, 5-10 unernoro rerepoapmna, C(O)RY™, C(O)OR¥, C(O)NR“R* u S(0),R*,
npuuem Cis amkun, Ce.o apunm, Cs. uukmoankun u 5-10 umenHbii rerepoapunm u3 RA
HEeo0sA3aTeNbHO 3aMelleHbl 1 uiu 2 He3aBUCHMO BBIOpaHHBIMU 3aMecTuTenssmMu RP;

kaxapiii R¥ RM R u RY mesasucumo Buibpan us H, Cis ankuna, denmuna, Cis
LUKJo0ankuia, 5-10 unenHoro rerepoapuna u 4-10 uneHHoro rereponukioankuia, npudem Cie
ankun, ¢ennn, Cse nuknoankun, 5-10 uneHHsli rerepoapun U 4-10  uneHHBIN
rerepouuknoankun u3 R¥ R R u R xasxnpiit HeoOa3aTenbHO 3amenteH | 1l 2 He3aBHCHMO
BBIOpaHHBIMU 3aMecTHTENsMHU RP;

R u R¥, npucoenunennbiii k ToMy e atomy N, BMecTe ¢ aToMoM N, K KOTOPOMY OHH
NPUCOETUHEHBI, 00pa3yIoT 4-, 5-, 6- WU 7-4JIEHHYIO T€TePOLMKIOAIKIIIBHYIO ITPYIIY, PHYeM
4-, 5-, 6- unu 7-4yeHHAs TeTePOLMKIIOANKUIIbHAS TPYIa HeoOs3aTebHO 3aMmelneHa 1 wim 2
HE3aBUCHMO BbIOpaHHBIMU 3aMecTuTenamu RP; u

kaxaeii R mesasucumo BpOpan um3 OH, CN, Cis ankuma, Cie amxokcu, Cis
rajjoreHaJKuIa u GpeHuna.

B HEKOTOPBIX BapUaHTaX OCYIIECTBJEHHs M300peTenus R’ BoIOpaH U3 a3eTHAMHUIA,
MKJIO0YTHIIA, MUMEPAa3sUHWIA U rekcaruaponuppodof 1,2-ajnupasuania, npuueM a3eTHIUHIIL,
LMKIOOYTHJ, THUNEpasuHui U rekcarujaponuppono[l,2-ajmupasununa u3  R? kaxmablii
HEeOO3aTeNbHO 3aMeleH 1, 2 unm 3 He3aBUCHMO BBIOPAHHBIMU 3aMeCTHTENSIMU R4

B HEKOTOPBIX BapMaHTaX OCYIIECTBIeHUs u300peTeHus R? BbIOpaH U3 a3eTUIAMHMUJIA U
LUKJIOOYTHJIA, TPUYEM a3eTHIUHII U UKIO0YTHIT U3 Rz, Ka)KIbIH HE0Os13aTeNbHO 3amelieH 1, 2
umM 3 He3aBHCUMO BBIOPAHHBIME 3aMeCTUTENsIMU R4,

B HEKOTOPBIX BapuUaHTaX OCYINECTBJEHHs] M300peTeHus R’ BbIOpaH U3 a3eTHAMHWIA,
MKJIOOYTHJIA, MUMNEPAa3sUHIIA U rekcaruaponupposo| 1,2-ajnupasuanna, npuueM a3eTHIUHII,
IMKIOOYTHJI, TMNEpasuHW W rekcaruapornuppono[1,2-ajnupasuauna w3 R? kaxkmblii

Heo0s13aTeIbHO 3aMeleH 1, 2 win 3 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU R4 u
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kaxplii RA HezaBucumo BeIOpaH u3 okco, Cis ankuna, pennna, Cs.¢ quKkmoankuna, 5-10
unenHoro rerepoapuna, C(O)R®, C(O)OR™, C(O)NR®“R* u S(0),R™

denun, Cs.¢ muktoankun u 5-10 4ieHHbIi rerepoapun us R* Heobs3aTenbHo 3amemmeHs! 1 wiu 2

, puuemM Ci.¢ anku,
HE3aBUCHUMO BbI6paHHbIMI/I 3aMECTUTEILIMHU RD.

B HEKOTOPBIX BapuUaHTaX OCYINECTBJEHHs M300peTeHus R” BoIOpaH U3 a3eTHAMHWIIA,
LMKJIOOYTHIIA, MUMEPa3HHIIIA M TeKcaruaponuppoio|1,2-ajnupasunmna, npudeM a3eTHIUHNI,
HMKNOOYTUN, TIMIepasuHWI U rekcaruaponuppono|1,2-ajmupasununa  u3  R% kaxmblid
HeoOA3aTeNbHO 3aMelleH |, 2 unu 3 He3aBUCHMO BLIOPAHHBIMU 3aMeCTUTENAMU R4,

kax bl R HesaBucumo BeiGpan u3 okco, Ci ankuna, penuna, Ci¢ nuKmoankuia, 5-10
unenHoro rerepoapuna, C(O)R®, C(O)OR*, C(O)NR*“R* u S(0),R™

dennn, Cs.¢ mukIoankun u 5-10 4neHHbIH rerepoapun us R* Heobs3aTensHo 3amemens! 1w 2

, mpuyemM Ci¢ anku,
HE3aBUCHMO BbIOpaHHbIMU 3aMecTuTenamu RP; u

kaxpiii R¥ RM R u RY mesasucumo Beibpan us H, Cis ankuna, denuna, Cis
LUKJIOANIKKia, S5-7 4JeHHOro rerepoapuia U 4-7 4jeHHOro rerepouukioankuna, npudem Ci
ankuy, Cs. LUKNOANKWJ, 5-7 4jleHHbI reTepoapun U 4-7 4aeHHbI reTepolukaoankun uz R*,
Rb4

samecTureasimu RP.

, R®* u RY kaxnplii HeoOs3aTenbHO 3aMmemieH | win 2 HE3aBHCHMO BBIOpaHHBIMU
B HEKOTOpBIX BapuUaHTaX OCYINECTBJEHHs] M300peTenHuss R? BoIOpaH U3 a3eTHAMHUIA,
MKJIO0YTHJIA, MUMNEPA3sUHIIA U rekcaruaponuppodo| 1,2-ajnupasuanna, npuueM a3eTHIUHII,
IMKIOOYTHJI, THUNEpasuHW W rekcarujapornuppono[l,2-ajmupasununa  u3  R? kaxkablii
HeoOA3aTeNbHO 3aMelleH 1, 2 unu 3 He3aBUCHMO BBIOPAHHBIMU 3aMecTUTeNsIMU R4,
kaxnpiii R* HesaBucumo Bbibpan u3 Cis amkuma, C(O)R®, C(O)OR™, C(O)NR™R* u
S(0):R", mpuuem Ci3 ankun u3 R? xaxplii HeoOs3aTeNnbHO 3aMeleH 1 WM 2 He3aBUCHMO
BbIOpaHHBIME 3aMecTuTessiMu RP;
kaxaeiii R*, R™ R u R mesaBucumo Buibpan us H, Ci.¢ amxuma, denuna, Cs.
LUKJIOANIKWJIA, S5-7 4JeHHOro rerepoapmia u 4-7 4jJeHHOro rerepouukioankuna, npudeMm Ci
ankuy, Cs LUKNOANKW, 5-7 4jleHHbIH reTepoapun u 4-7 4aeHHbI reTeporukaoankun u3 R*,
Rb4

3amecturensmu RP;

R u RY kaxmeiii HeoOs3aTenbHO 3aMerneH | Wi 2 HE3aBUCHMO BBIOpaHHBIMU

2

umi moboit R u R¥, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH MPHCOEIUHEHBI, 00pasyioT 4-, 5-, 6- WiH 7-4IEHHYIO TeTepOLUKIOATKIIBHYIO
rpymmny, npudeMm 4-, S5-, 6- win 7-4ieHHas TeTepPOLMKJIOANKIIIbHAS TPpynmna HeoOs3aTeIbHO
3amerneHa 1 uau 2 He3aBUCHMO BLIOpaHHbIMU 3aMecTuTeNamMu RP; u

kaxaeii RP mesasucumo BbiOpan u3 OH, CN, Cis ankuma, Cie amxokcu, Cis
rajjoreHaJIKmIa u GpeHmna.

B HEKOTOPBIX BapMaHTaX OCYIIECTBIeHUs u300peTeHus R? BhIOpaH M3 a3eTUIMHMUJIA U
LMKJI00yTHIA, TPUYEM a3eTUAMHUI U HUKI00yTUN u3 R?, kaxblii HeoOs3aTenbHO 3amelex 1, 2

WM 3 HE3aBHCHMO BBIODAHHBIMHU 3aMecTHTeNaMu R*, Hesapucumo BbIOpanHbIMU U3 (1-MeTuI-

2

1H-nupazon-4-ui) cynabhoHIIA, STHIKApPOOKCHIATa, OKCO, LUKJOMNPONMiIa, OyTHia, aleTuia,

LIMKJIONPONaHKkapOoHuia, peHuna, MeTwipeHnuna, TUMeTUI(peHnIa, TUPUANHNIA, THA30JINIIA,
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TpudpropmeTnndennna, LUaHOPEHWIa, TUAPOKCHU(PEHNTA, THAPOKCUMETWIA, I[HAHO3TUJIA,
okcorekcarugponuppon| 1,2-a|nupasun-2-una, bypan-2-kapOboHua, LUaHOUPAZUHUIIA,
sTOKCH(EHUNa.

B HEKOTOpBIX BapMaHTaxX OCyIIeCTBJeHUs u3o0perenus R® Beibpan usz H, D, rasnorena,
Ci¢ ankuma, Cis ankokcu, Cir.e ankenmna, Crs ankuauia, Cie ragoreHankunaa, Cie
rajjorenankokcu, CN, OH u NHa, nmpuuem C1. ankun HeoOs3aTenbHO 3amerieH 1, 2 wim 3 D.

B HEKOTOpBLIX BapUaHTaX OCYLIECTBIeHHsi m3o0perenuss R’ mpencrasnser coboit Cie
ankuy, npudeM Ci.6 akui HeoOs3arenbHo 3amenteH 1, 2 wim 3 D.

B HEKOTOpBIX BapMAHTAaX OCYIIECTBJIeHHs u3obperenus R mpencrasnser coboi mMeTun
wm CD;.

B HeKOTOpbIX BApUAHTAX OCYIIECTBIeHHs n3o06peTenus R npencrasnser coboit MeTu.

B HEKOTOpbIX BapUAaHTAX OCYIIECTBIeHHs u3obpeTenus R npencrasnser coboit CDs.

B HEKOTOpBIX BapMaHTaxX OCyllecTBjeHus u3odperenus R Bpibpan usz H, D, ranorena,
Ci¢ amxkuma, Cis ankokcu, Crs ankenmna, Cre ankuauiaa, Ci¢ ragorenankuna, Cise
rajoreHankokcu, CN, OH u NH», npuuem C1.¢ ankun HeoOs3aTenbHO 3amereH 1, 2 wim 3 D.

B HEKOTOpHIX BapMaHTax OCYLIECTBIeHUs u3obperenus R* mpencrasnser coboit H, D
win Ci.6 ankwt, npudeM Ci.6 anKmt HeoOs3aTenbHo 3amemned 1, 2 wiu 3 D.

B HeKOTOpbIX BapuaHTax ocyiectsnenus R* npencrasnser coboii H.

B HeKOTOpbIX BapuaHTax ocyiectsnenus R* npencrasnser coboii D.

B HEKOTOpBIX BapMAaHTaxX OCYIIECTBJeHUs u300perenus R° Beibpan usz H, D, rasnorena,
Cis anxmna, Cis ankokcu, Cr.s ankenmiaa, Cir.s ankunmiaa, Ci.s ranoreHainkuina, Cis
rajoreHankokc, CN, OH u NH», npuuem C1.¢ ankun HeoOs3aTenbHO 3amereH 1, 2 wim 3 D.

B HEKOTOPHIX BapMaHTax OCYLIECTBIEHHs u300perTenusi R® mpencrasnser coGoit H, D
wnu Ci.¢ anmkwun, nmpudeM Ci. amkuit HeoOs13aTeibHO 3amerneH 1, 2 wiu 3 D.

B HEKOTOpBIX BapUaHTax ocyliecTsienus R> npencrasnser coboit H.

B HeKOTOpbIX BapuaHTax ocyiecTsaenus R npencrasnser coboii D.

B HekoTOpbIX BapuaHTax ocymecTsinenus R* u R® kaxblii npescrapiser coboit H.

B HEKOTOpBIX BapMAHTaX oOCyllecTBjeHus u3odperenus R® peibpan usz H, D, ranorena,
Ci.6 ankuna, Cs.¢ ankenmna, C.¢ ankuamna, Ci ragoreHankuna, Ce.10 apuna, Cs.10 LUKIOATKUIIA,
5-10 unennoro rerepoapmia, 4-10 unenHoro rerepourukioankuia, Ce.10 apui-Cis ankui-, Cs.1o
mknoankun-Cir.s  ankui-, (5-10 wunennsnii  rerepoapmn)-Cie  ankwn-, (4-10 wieHHBIH
rerepouukinoankmn)-Crs ankmwi-, CN, NO;, OH, COOH u NH,, npuuem Cis amkui
HeoOs13aTesbHO 3ameliieH 1, 2 unu 3 D.

B HEKOTOpBIX BapMaHTax oOCyllecTBjeHus usodperenus R® Beibpan usz H, D, ranorena,
Ci6 ankuna, C.s ankenuna, Ci.s ankuamna, Ci ranoresankmia, CN, NO,, OH, COOH u NH>,
npudeM C1.¢ aKkui HeoOs3aTesbHO 3amerteH 1, 2 wim 3 D.

B HEKOTOpbIX BapMaHTax OCYLIECTBIeHUs u3obperenusi R® mpencrasnser coboit H, D
win Ci.¢ ankwt, npuueM Ci.6 aIKmt HeoOs3aTenbHo 3amenned 1, 2 wiu 3 D.

B HEKOTOpbIX BapUaHTaX OCYyIIECTBIeHHUs u3obpeTenus RS npencrasnser coboil MeTuI.

B HeKOTOpbIX BapuaHTax ocyiectsnenus R® npencrasnser coboii CDs.
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B HeKoTOpbIX BapuaHTax ocyiectsnenus R® npencrasnser coboii H.

B HeKOTOpbIX BapuaHTax ocyinectsnenus R® npencrasnser coboii D.

B HEKOTOpBIX BapuaHTax OCylIecTBieHHs u3o0pereHus R mpencrapisier coGoit Cieg
rajJoOreHajKii, NMpUYeM KaKIbl TajloreH MpencTaBinseT coboi F, mpu 3TOM ranoreHankum
HeoOs13aTenbHO 3aMmeleH 1 miu 2 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTESIMU Y, INpHYEM
Kaxplii Y HezaBucuMO BbiOpaH u3 D, ranorena, Ci¢ ankuna u Ci.s rajoresankmia. B apyrux
BAPUAHTAX OCYIIECTBIICHUS KKAbIH Y HE3aBUCHMO BbIOpaH n3 rajoreHa u Ci. rajoreHajKuia.

B HEKOTOpBIX BapMaHTaX ocyllecTBieHus uzobperenus R® mpencrapnser coboit H,
CHyF, CHF; unu CF3.

B HEKOTOPBIX BapMaHTaX ocyllecTsaeHus u3obperenus R® puibpan us CF3, CCls, CFH,
CCl:H, CE»Y, CCLyY, CFH,, CCIH,, CFHY, CCIHY, CF(Y)2 u CCI(Y ).

B HEKOTOpBIX BapMAHTax OCyIlecTBaeHus u3obperenus R® suibpan us CFs, CF.H, CF,Y,
CFH,, CFHY u CF(Y)a.

B HEKOTOpBIX BapuaHTax OcyllecTBieHus uzoOperenus R mpencrasnsier coGoit Cie
raJIOreHAJIKIII, IPUYEM KaKAbIH rajioreH npeacrasisier codoii F.

B HEKOTOpBIX BapuaHTax OCyllecTBieHus uzoOperenus R mpencrasnsier coGoit Cieg
raJIOreHAJIKII, PUYEM KaKAbIH ranoreH npexacrassier codoit Cl.

B HEKOTOpBIX BapUaHTax ocyllecTBieHus usobperenus R® seiopan us CHoF, CHF», CF3
u CF,CFs.

B HEKOTOpBIX BapMaHTax OCyIIecTBeHHs1 u3o0perenust R® mpencrasnser coboit CHLF,
CHF? nnu CFs.

B HeKkoTOpbIX BapuaHTax ocymectsnenus R® npencrasnser coboii CFs.

B HeKkoTOpbIX BapuaHTax ocyinectsnenus R® npencrasnser coboii CH,F.

B HEKOTOpBIX BapuaHTax ocymectsienus R® npencrapnser coboit CHF».

B HEKOTOpBIX BapUaHTax ocyliecTBiaeHus u3ooperenus R® npencrasnser coboit CF2CF3.

B HEKOTOpBIX BapMAHTAaX OCyllecTBjeHus u3odperenus R’ eibpan usz H, D, ranorena,
C1.6 anxuna, Ca.6 ankenuna, Cr¢ ankunuia, Ci.s ranorenaikuna, Ce.10 apuia, C3.1o IUKJIOATKUIIA,
5-10 unennoro rerepoapmia, 4-10 unenHoro rerepouukioankuia, Ce.10 apui-Cis ankui-, Cs.1o
KIoankui-Cir.s  ankui-, (5-10 wunennsnii  rerepoapmn)-Cie  ankwi-, (4-10 wieHHBIR
rerepouukioankin )-Ci¢ amkui-, CN, NO,, OH, COOH u NHo.

B HEKOTOpBIX BapMaHTaxX OCyllecTBjeHus u3odperenus R’ eibpan u3z H, D, ranorena,
Ci6 anxuna, Ca6 ankennna, Ca.s ankununa, Ci ramorenanakuna, CN, NO,, OH, COOH u NH,.

B HEKOTOpLIX BapHaHTax OCYLIECTBIeHUs u3obperenuss R’ mpencrasnsier coboit H, D
wnu Ci.6 anKui.

B HEKOTOpBIX BapMaHTaX OCYINECTBJeHHs u3obperenust R’ mpencrasnser coboii MeTun
WITH 3TUJL

B HEKOTOpbIX BapUaHTaX OCYyIIEeCTBIeHHs u3obperenus R’ npencrasnser coboit CDs.

B HEKOTOpbIX BapUaHTaX OCyIIeCTBIeHHs u3obperenus R npencrasnser coboit H.

B HEKOTOPbIX BapUaHTaX OCyIIeCTBIeHHs n3obperenus R npencrasnser coboii D.

B HEKOTOpBIX BapMaHTaxX OCYIIeCTBJeHUs u3o0perenus R® Beibpan usz H, D, ranorena,
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Ci.6 ankuna, Cz.¢ ankenmna, Cr. ankununa, Ci ranoreankumna, Ce.10 apuna, Cs.7 HUKJIOATKUIIA,
5-10 unennoro rerepoapmia, 4-10 unennoro rerepounukioankuia, Ce.10 apui-Cis ankui-, Cs.1o
mknoankun-Cie  ankui-, (5-10 wunennsiii rerepoapun)-Cie ankwn-, (4-10 uneHHBIN
rerepounkinoankmn)-Cr¢ ankmwi-, CN, NO;, OH, COOH u NH;, npuuem Cis amkui
HeoOs13aTeIbHO 3amerneH 1, 2 unu 3 D.

B HEKOTOPBIX BapHaHTax OCyllecTBieHus: usodperenus R® peibpan us H, D, ranorena,
Ci6 ankuna, Cr.s ankenuna, Ci.¢ ankuauna, Cis ranoreHankmia, CN, NO,, OH, COOH u NH;,
npudem C1.¢ aKkuiI HeoOs3aTeNIbHO 3amerteH 1, 2 wium 3 D.

B HEKOTOPBIX BapHAHTAaX OCYLIECTBIeHHs m3obpereHns R® mpencrasnser coboit H, D
wiu Ci.6 ankwi, npudeM Ci.6 ankuin HeoOs3aTenbHo 3amentex 1, 2 wiu 3 D.

B HEKOTOpBIX BapMAHTAaX OCYIIeCTBeHHs u3obperenus R® mpencrasnser coboii MeTun
WIN 3THIL.

B HEKOTOpbIX BapUaHTAX OCYIIECTBIeHHs u3obperenus R® npencrasnser coboit CDs.

B HeKOTOpbIX BapUaHTaX OCYyIIECTBIeHHs u3obpeTtenus R® npencrasnser coboit H.

B HEKOTOpbIX BapUaHTAaX OCYIIECTBIeHHs u3obpeTenus R® npencrasnser co6oii D.

B HekoTopbIX BapuaHTax ocymectsnenus R’ u R® kaxplii npeacrasiser coboit H.

B HEKOTOpbIX BapHaHTax ocylecTsieHus uzooperenus R’ u R®, Bmecte ¢ atomom C, k
KOTOPOMY OHH TPUCOEANHEHBI, 00pa3yr0T HUKIOMPOIIII FIIH [UKJIOOY THIL.

B HEKOTOpbIX BapMaHTax ocylnecTBieHus u3ooperenus R’ u R®, Bmecte ¢ atomom C,
KOTOPOMY OHH MPUCOEANHEHBI, 00Pa3yIOT UKIOMPOIIHIL.

B HEKOTOPBIX BApMAHTAX OCYINECTBJIEHHs n300peTenus kaxabii RP HesaBucumo BbIOpaH
u3 H, D, ranorena, Ci-¢ ankuna, Ci.¢ ranorenankuia, Ca¢ ankenuna, Ca.¢ ankuamia, Ce.10 apuia,
Cs.7 nuknoankuna, 5-10 unenHoro rerepoapwia, 4-10 uneHHoro rerepouukiaoankuia, Ce.1o
apun-Ci.6 ankmi-, Cs.7 mukinoankmi-Ci.¢ ankui-, (5-10 unennsiii rerepoapui)-Ci. anmkun-, (4-10
unenHelii rerepounuknoankmn)-Cis ankmn-, CN, NO,, OR®, SR¥*® NHOR®, C(O)RY,
C(O)NR®R®, C(O)NRS(OR), C(O)OR®, OC(O)R?’, OC(O)NR®R%, NR“RE, NRONRSRY,
NRSC(O)R?®, NRSC(0O)OR®, NRC(O)NR®R¥, C(=NR*)R® C(=NOH)R®, C(=NCN)R,
C (:NReS )NRCSRdS, NRSC (:NReS )NRCSRdS ; NREC (:NReS )RbS , NRSC (:NOH)NRCSRdS ;
NRCSC(:NCN)NRCSRdS, NRC5 S(O)Rbs, NRC5 S(O)NRCSRdS, NRCS S(O)szS, NRCSS(O)zNRCSRdS,
S(O)R®,  S(O)NR®R®,  S(0)2R%, S(0):NR¥R¥  OS(0)(=NR)RY  0OS(0):R, SFs,
P(O)RPRE OP(O)(ORM)OR), P(O)ORP)OR®) u BRPRN mpuuem Cis amxum Cas
ankenun, Cy ankuami, Ce-10 apwui, Cs.7 nuknoankui, 5-10 unerHsiil rerepoapu, 4-10 uneHHBIH
rereporuknoankmi, Ce.10 apun-Cis ankwmn-, Cs.; nmkioankun-Cire ankmi-, (5-10 wneHHBIH
rerepoapun)-Cis ankun- u (4-10 unennbiii rerepouuknoankun)-Cis ankun- u3 RP kaxmbiit
HeoO0s13aTebHO 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMH RE.

B HEKOTOPBLIX BAPHAHTAX OCYINECTBIEHHs M300peTeHus kaxapii R¥, R® R® uy RP
He3aBucuMo BbiOpaH u3 H, Ci.¢ ankmna, Ci.¢ ranorenasnkuna, Cr.s ankenmna, Ca.¢ ankuamia, Ce-10
apuna, Cs.7 uukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unenHoro rerepouukioankuia, Ce.
10 apui-Ci6 ankmi-, Cs7 mukI0aikui-Ci.¢ ankui-, (5-10 unennsiil rerepoapui)-Ci.¢ ankui- u (4-

10 unennsiii rerepounkoankui)-Cis ankui-, npudeM Ci¢ ankui, Ca amkeHus, Cr.s aTKUHUI,
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Ce-10 apun, Cs.7 uuknoankun, 5-10 uneHHsbIi rerepoapui, 4-10 unensslil rerepounkaoanku, Ce.
10 apui-Cy 6 ankmi-, C37 mukI0anKui-Ci.¢ ankui-, (5-10 unenusiil rerepoapui)-Ci.¢ ankui- u (4-
10 unennprii retepormknoankun)-Cie amkui- u3 R® RY R u R% kaxnawiii Heobs3aTenbHO
3amelneH 1, 2, 3 unu 4 He3aBUCMMO BHIOpaHHBIME 3aMecTUTeNsIMU R,

umi moboit R® u R®, mpucoenunenHsrii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOpPOMY OHHM TPHUCOEIMHEHBI, 00pa3yloT 5- Wiu G-4JeHHYI TeTepOapHiIbHYI0 Wiu 4-, 5-, 6-
WIN 7-4JIEHHYIO T€TePOLMKIIOANKIIBHYIO TPYIIY, IpudeM S5- min O-ujieHHasl reTepoapuiibHast
Wi 4-, 5-, 6- win 7-4jieHHas reTePOLMKIIOAIKIIIbHAS IPyIa HeoOs3aTebHO 3amerneHa 1, 2, 3
U 4 HE3aBUCUMO BbIOpaHHBIMH 3aMecTuTesiMu RE.

B HEKOTOpBIX BAPMAHTAX OCYIIECTBJIEHUs n300peTeHus Kaxapli R Hesapucumo BbiGpan
u3 H, D, ranorena, Ci6 ankuna, Ci.¢ ranorenankuia, Ca ankenuna, Ca.¢ ankunmna, Ce.10 apuia,
C3.7 uuknoankuna, 5-10 unennoro rerepoapwia, 4-10 umeHHoro rerepouukoankmia, Ce.1o
apmi-Ci.6 ankui-, Cs.7 mukinoankui-Ci.¢ ankmi-, (5-10 unennsiit rerepoapun)-Ci.¢ ankui- u (4-10
uneHHblil  rerepoumkiaoankmn)-Cis ankmi-, CN, NO, OR» SR*® NHOR® C(O)RY,
C(O)NRRY, C(O)NR®(OR®), C(O)OR*, OC(O)R?®, OC(O)NR®R% NR®R% NRNR®R®,
NR®C(O)RY, NR®C(0O)OR*, NR®®C(O)NRR%*  C(=NR*)R® C(=NOH)R®®, C(=NCN)R,
C(:NReG )NRCGRd6, NRCGC(:NReG)NRCGRdG’ NRc6C(:NRe6 )Rb6, NRCGC(:NOH)NRC6Rd6,
NRCGC(:NCN)NRC6Rd6, NRC6S(O)Rb6, NRCGS(O)NRCGRd6, NRC6S(O)2Rb6, NRC6S(O)2NRC6Rd6,
S(O)RY,  S(O)NR®R®,  S(0)R®, S(0)NR®R% ~ OS(0)(=NR®)R* OS(0):R", SFs,
P(O)R®RE  OP(O)(ORM™)(OR®), P(O)(OR™)(OR®) u BRRY mpuuem Cic amxunm Cas
ankenun, Cy ankuami, Ce-10 apui, Cs.7 nuknoankui, 5-10 uneHHsli rerepoapu, 4-10 ujaeHHBIHN
rereporuksoankmi, Ce.10 apun-Cis anxun-, Cs.; nukioankun-Cire ankui-, (5-10 dneHHbIH
rerepoapun)-Ci.s ankui- u (4-10 unennsiii rereponuknoankun)-Cie ankuna- us RE kambrit
HeoOsi3aTenbHO 3amelteH 1, 2, 3 uian 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH ROC.

B HEKOTOPHIX BAPHAHTAX OCYINECTBIEHHs H300peTeHus kaxapimi R, RY R® y R%®
He3aBucuMo BbiOpaH u3 H, Ci.¢ ankuna, Ci.¢ ranorenasnkuna, Cr.s ankenuna, Ca.¢ ankunmna, Ce-10
apuna, Cs.7 uukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unenHoro rerepouukioankuia, Ce.
10 apui-Ci6 ankui-, C37 uka0aiakui-Ci.¢ ankui-, (5-10 unenHbiii retepoapui )-Ci.6 ankui- u (4-
10 unennsiii rerepounkioankui)-Cis ankui-, npudeM Cig ankui, Crs amkeHus, Cr.s aJTKUHUI,
Ce-10 apun, Cs.7 uuknoankun, 5-10 unenHblil rerepoapul, 4-10 unenHsIit rerepounkioanku, Ce.
10 apui-Ci6 ankun-, C37 muka0aikui-Ci.¢ ankui-, (5-10 unenusiil retepoapui )-Ci.6 ankui- u (4-
10 unennserii rerepommknoankun)-Cis amkun- u3 R*® RY R u RY xaxawiii Heobs3aTensHO
3amerneH 1, 2, 3 win 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R,

umi moboit R u R%, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH TMPHUCOSOHHEHBI, 00pPa3yrOT S5- WM O-4JIEHHYIO TeTepOapuibHy wid 4-, 5-, 6-
WIN 7-4JIEHHYI0 TeTePOLMKJIOANKWIBHYIO IPyINy, NpU4eM 5- Uiau O-4JIeHHas rerepoapuiibHas
i 4-, 5-, 6- unu 7-4JeHHas reTepOLMKIIOAIKIIIbHAS IPyIna HeoOs13aTeNnbHO 3amernena 1, 2, 3
UMM 4 He3aBHCUMO BBIOpAHHBIME 3amecTuTessiMu RO,

B HeKOTOpBIX BapHaHTax OCYLIECTBIEHUS H300peTEeHHs COEAMHEHUE NPEeNCTaBIseT

coboii coenunenue ¢popmyJsl (1I):
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R3 | "I "Hz
Rt s N R?
RS P
HO ——RS
HO R
RB
1)

WK ero (papMareBTHIeCKy PUEMIIEMYIO COJIb.
B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS H300pETEeHHs COEAMHEHUE MPEeACTaBIIseT

coboii coenunenue GpopmyJsl (I11):

R3 |HM HHZ
R* | S ]
RS R?
HO ——RS
HO —R7

Rﬂ
(11T

WIH ero (papMareBTHUeCKU IPUEMIIEMYIO COJIb.
B HEKOTOpBIX BapHaHTax OCYLIECTBIEHUS H300pETEeHHs COEAMHEHUE NPEACTaBISET

coboii coenunenue Gopmysl (IV):
N, NH;

L

HO—+—R®
HO—+—R’
RE
Iv)
WK ero (papMaleBTUYECKU MPUEMIIEMYIO COJIb.
B HexoTOpBIX BapuUaHTaxX OCYINECTBJIEHUS H300pETeHUs COEIUHEHHE MPeNCTaBIsieT

coboii coenunenue Gpopmyisl (V):
M. NH

X

V)

WK ero (papMareBTUUeCKU IPUEMIIEMYIO COJIb.
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B HEKOTOPHIX BapUaHTaX OCYLIECTBIEHUs M300peTeHuss X' mpencTapiseT coboit N uu
CRL

R! npencrasnser coboit H, D umu C1-6 ankur;

R? npencrasnser coboit Cy, C(O)NR'RY umm NRIC(O)RP!;

Cy npexncrainsier co0oii 5-14 ujeHHBIH reTepoapui, KOTOPbI HEOOsS3aTENbHO 3aMeIleH
1,2,3,4,5, 6,7 umu 8 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU RA;

R3, R* u R’ xaxplit HezaBucumo Buibpan u3 H, D, ranorena, Ci ankuna, Ci-6 aakoKcH,
Cy ankenmna, Cie ankuamna, Ci.s rajgoreHankuna, Cis ramorenankoxkcu, CN, OH u NH;,
npudeM Ci.¢ ANk HeoOs13aTe IbHO 3ameltieH 1, 2 wiu 3 D;

RS R7 u R® kaxnpiit HezaBucumo BbIOpan u3 H, D, ranorena, Ci.s ankuna, Ca.¢ alKeHHna,
Cy.s ankununa, Cis rajorenanmkuiia, CN, OH u NH, npudem Cis amkun HeoOs3aTENIbHO
3amerriex 1, 2 unu 3 D,

kaxxplii RA HesaBucumo Beibpan us D, ranorena, Ci amkuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankununa, Ce.10 apuna, Cs.; umknoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapmn)-Ci.¢ ankui-, (4-10 unensslii rerepouukioankui)-Ci.¢ ankmi-, CN, NO,
OR*  SR* NHOR* C(O)R™ C(ONR“R* C(O)NROR™), C(O)OR* OC(O)R™,
OC(O)NR®R# NR¥“R#, NR*NR“R* NR#C(O)R™, NR“C(O)OR*, NR*C(O)NRR%,
NRS(O)R®* NRS(O)NR™R¥, NRS(0),R*, NRS(0),NR*“R%*, S(O)R™, S(O)NRR%,
S(0):R™, S(0),NR“R* u OS(0),R*

apun, Cs nukioankui, 5-10 uneHHslil rerepoapun, 4-10 unenHsiil rerepouukaoankui, Ce-10

, mpuueM Ci.6 ankun, Cre ankenmn, Crs amkuaui, Ce-10
apun-Ci.¢ ankui-, Cs.7 uxnoankui-Ci.¢ ankui-, (5-10 unennstit rerepoapuin)-Ci.¢ ankui- u (4-10
YIEHHBIH reTepoUrKiIoankm)-Ci¢ aaKui- U3 RA xaxplii HeoOs3aTeNbHO 3aMelneH 1, 2, 3, 4, 5,
6, 7 uu 8 He3aBHCUMO BHIOPAHHLIMH 3aMecTuTeasaMu RP;

kaxapiii RP, R u R4 meszasucumo Briopan u3 H, Ci. ankuna, Ci ranorenankuna, Ca-
ankenuna, Cr ankuauna, peruna, Cs.7 UKIOATKUIA, 5-6 4IEHHOTO reTepoapuia, 4-7 4IeHHOTO
rerepounkioankmwna, ¢Geann-Crs ankuwn-, Cs.; uukiaoankmin-Cre  ankwi-, (5-6  4ieHHbIH
rerepoapu)-Cis ankui- u (4-7 4jaeHHbIH reTepoukaoankui)-Ci.c aakumi-, npudem Cie amKu,
Cr.6 ankenun, Cas amkunui, pernn, Cs.7 UUKITOATKUI, 5-0-4JIeHHBINH reTepoapil, 4-7 YIeHHBIH
rerepounkyoankmwt, (pennn-Cis ankun-, Cs; muknoankmwin-Cre ankmia-, (5-6  4ieHHbIH
rerepoapun)-Ci.¢ ankun- u (4-7 unenselii rerepormknoankmn)-Ci ankmi- u3 R, Rt g R4
KAl He0OA3aTeNbHO 3aMelneH 1, 2, 3 uin 4 He3aBUCUMO BLIOPAHHBIMH 3aMecTuTe M RP;

kaxpiii R* R% R u R% nmezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKuna,
Cy.6 ankenmna, Cr.s ankunmna, penmna, Cs.; nukimoankuia, 5-6 4jIeHHOro rerepoapwia, 4-7
YJIEHHOTO rereponukioankuia, Genmn-Ci.¢ ankun-, Cs.7 muxnoankui-Ci.6 amkui-, (5-6 dieHHbIH
rerepoapm)-Cie ankwi- u (4-7 4ieHHbIH reTepoukioankui)-Ci.6 aakwi-, mpudem Cie amKu,
Cz.6 ankenmn, Cas ankuaui, Gerun, Cs7 OUKIOANKII, 5-0 YIEHHBIH reTepoapwi, 4-7 YIeHHBIH
rereporukioankwi, (pennn-Cis ankun-, Cs; muknoankun-Cre ankui-, (5-6  wieHHbIH
rerepoapun)-C1.6 alKui- u (4-7 unennsiii rerepouukaoankmn)-Ci-¢ ankun- u3 R* R Ry R%

KaXAblH HeoOsi3arenpHO 3amemeH 1, 2, 3, 4, 5, 6, 7 wim 8 He3aBUCUMO BBIOPAHHBIMH
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3amecTuTensiMu RP;

umi moboit R u R¥, mpucoenunenneiii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TPHCOEAMHEHBI, 00Pa3yroT S5- WM O-4JIGHHYIO T'eTepOapuibHyO win 4-, 5-, 6-
WK 7-4JIEHHYI TE€TePOLMKIOATKUIbHYIO TPYIINY, MPUYEeM S5- WU O-4jieHHasi TeTepoapuiibHast
wiu 4-, 5-, 6- unu 7-4jeHHas reTepOLUKIOATKUIIbHAS TPYIINa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCUMO BLIOpaHHBIMH 3aMecTuTeNsIMU RP; 1

kaxpiii RP nesasucumo BeiGpan usD, OH, NO», CN, ranorena, Ci. ankuna, Cies
ankenmna, Cr¢ ankununa, Cie ramoreHankuna, 1maHo-Ci¢ ankuna, HO-Cis ankmma, Cis
ankokcu-Ci ankuna, Cs.7 apuna, Cis aqkokcu, Ci.6 rajoreHankokcH, aMmuHo, Ci. aJKUITaMHUHO,
mu(Cirs amxkwi)amubo, THO, Cie ankuntuo, Cie amkuncyiabuumwi, Cie alKUICYIb(MOHI,
kapbamun, Ci.¢ ankuikapOamun, nu(Ci.s ankwn)kapdamun, kapookcu, Ci.s ankunkapoorui, Ci4
ankokcukapOonmn, Ci ankuinkaboHmnamuHo, Ci.s alNKIICYyIb(GOHUIAMIHO, aMUHOCYJIb(GOHNI,
Ci1.6 anxunamuHOCyIbGOHIWI, IU(Cl.s aTKUI)aMHHOCYIB(GOHII, aMHUHOCYIb(OoHMIAMUHO, Ci
ankmnaMuHocyIbhorunamMuao, au(Ci.6 aIKUI)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1-6 anmknnamuHOKapOoHmnaMuHo U au(C1.6 AJIKIIT)aMHHOKapOOHMIIAMIHO.

B HEKOTOPBIX BapUAHTaX OCyIIeCTBIeHHs n300peTenns rpynmbl X!, R RP! R R Cy,
RA R3 R* R’ R®, R’ R® R* R™ R® R u RP gnsrorcs Takumu, Kak ONpeneNeHsl BhIIIE, 1
R? npencrasnser coboii Cy.

B HEKOTOpPHIX BapUaHTaX OCylIeCTBIeHHs n300peTenus rpynmbl X!, R RY! R R Cy,
RA R? R* R’ R®, R’ R® R R™ R® R u RP gnsrorcs Takumu, Kak onpeneNeHsl BhIIIe, 1
R? npencrasnser coboit C(O)NRCIR,

B HEKOTOPBIX BapuaHTax OCylleCTBIeHus n3oopeTenus rpynmbl X!, R R R R% Cy,
RA R? R* R’ R® R’ R® R R™ R® R u RP apnsrorcss Takumu, Kak onpeeNeHbl BbIIIe, 1
R? npencrasnster coboit NR!C(O)RP:.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBIICHUS,

X! npencrasnser coboit N unu CRY;

R! npencrasnser coboii H, D umu C1-6 anku;

R? npencrasnser codoii Cy, C(O)NR'R umm NRCIC(O)RP:;

Cy npencrasisier coO0l 5-6 4yieHHBIN reTepoapuil, KOTOPbIH HeoOs3aTeIbHO 3aMelleH 1,
2, 3 unu 4 He3aBHCHUMO BHIOPAHHBIMH 3aMeCTUTeIsAIMH R*;

R3, R* u R® kaxplii HesaBucumo BbiOpan u3 H, D, ranorena, Ci.¢ ankuna, Ci-¢ alKoKcH,
Cy¢ ankenmna, Cie ankuamna, Ci.s rajgoreHankuina, Cie ramorenankokcu, CN, OH u NH;,
npudeM Ci. aKIIT HeoOs13aTeIbHO 3ameteH 1, 2 wiu 3 D;

RS R7 u R® kaxnpiit HezaBucumo BbIOpan u3 H, D, ranorena, Ci. ankuna, Ca-6 alKkeHuna,
Cy.s ankmnuna, Cis rajorenanmkuna, CN, OH u NH, npudem Cis amkun HeoOs3aTEeNIbHO
zamerreH 1, 2 unu 3 D,

kaxplii RA Hesasucumo Beidpan us D, ranorena, Ci amxuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankunumna, Ce.10 apuna, Cs.; uuknoankuia, 5-10 unenHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10

yieHHbI retepoapui)-Ci.¢ ankui-, (4-10 unennsiil rerepouukioankui)-Ci.s ankui-, CN, NO,
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OR*  SR* NHOR*™ C(O)R™ C(ONR“R¥ C(O)NROR™), C(O)OR* OC(O)R™,
OC(O)NR*R%* NR“R%* NR*“NR“R# NRC(O)R® NR®C(O)OR*, NR*“C(O)NR®“R%,
NRS(O)R®* NR¥S(O)NR™“R#, NRS(0),R*, NRS(0),NR*“R*, S(O)R™, S(O)NR“R%,
S(0):R™, S(0),NR“R* u OS(0),R*, mpuuem Ci ankun, Cr ankenun, Crs ankuaun, Ce-10

apun, Cs7 nuxinoankui, 5-10 uneHHslil rerepoapun, 4-10 unenHsiii rerepounknoankui, Ce-10

>

2

apun-Ci.6 ankui-, Cs.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapn)-Ci.¢ ankui- u (4-10
YJIEHHBIN reTeporrKIoankui)-Ci.¢ aIKuI- u3 RA kaxmblii HeoOs3aTeNbHO 3ameleH 1, 2, 3, 4, 5,
6, 7 unu 8 HE3aBHCHMO BBLIOPAHHBIMHU 3aMecTuTenamMu RP;

kaxpiii RP R u R4 nesasucumo Beibpan u3 H, Ci. ankmna, Ci ranorenankma, Cos
ankenuna, Cr ankuamna, Gperuna, Cs.7 UKIOATKUIA, 5-6 4IEHHOro reTepoapuia, 4-7 4ieHHOTO
rerepounkinoankmwia, ¢Geann-Crs ankuwn-, Cs.; nukiaoankmin-Cre  ankwi-, (5-6  wieHHbIH
rerepoapu)-Cis ankui- u (4-7 djaeHHbIH reTeporukioankui)-Ci.c aakuwi-, npudem Cie amKu,
Cr.6 ankenmn, Cae amkunaun, pernn, Cs.7 UUKITOATKUI, S-0-4JIeHHBINH reTepoapil, 4-7 YIEHHBIH
rerepounkinoankmwi, (pennn-Cis ankun-, Cs; muknoankmn-Cre ankmin-, (5-6  dieHHbIH
rerepoapun)-Ci.¢ ankun- u (4-7 unenseii rerepormknoankmn)-Ci ankmi- u3 R, Rt g R4
Ka bl He0OA3aTeNbHO 3aMelleH 1, 2, 3 uiu 4 He3aBUCUMO BLIOPAHHBIMH 3aMecTuTeAMu RP;

kaxpiii R* R% R u R* nmezasucumo suiopan u3 H, Ci. anmkuna, Cl.¢ FaloreHanKkuna,
Cy.6 ankenmna, Crs ankunmia, penmna, Cs.; nukimoankuia, 5-6 4jaeHHOro rerepoapwia, 4-7
YJIEHHOTO rereporukioankuia, Genmn-Ci.¢ ankun-, Cs.7 muxnoankui-Ci. amkui-, (5-6 dieHHbIN
rerepoapm)-Ci¢ ankwi- u (4-7 4ieHHbIH reTeporukaoankui)-Ci.6 aakuwi-, mpudem Ci aKu,
Cz.6 ankenmn, Ca¢ ankuaui, Gernn, Cs7 DUKIOANKII, 5-0 YIEHHBIH rerepoapwi, 4-7 YIeHHBIH
rerepouukinoankwi, (pennn-Cis ankun-, Cs; muknoankun-Cie ankui-, (5-6 dieHHbIN
rerepoapun)-Ci.6 akun- u (4-7 unennblii rerepouuknoankun)-Ci- ankun- u3 R*, R R u R%
KaXIplii HeoOsi3aTenbHO 3amerneH 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCHMO BBIOPAHHBIMHU
3amectutensiMu RP;

umi mo6oit R u R%, mpucoennnennerii x Tomy sxe atomy N, BmecTe ¢ atoMoM N, K

)
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yT S5- WK O-4JIEHHYIO T'eTepOapuiIbHyK wiu 4-, 5-, 6-
WK 7-4JIEHHYIO TeTePOLMKIIOANKUIIbHYIO TPYIIY, IpUdeM S- W O-4JieHHasl reTepoapuiibHasI
wiu 4-, 5-, 6- uiu 7-4jieHHas reTePOIMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOPAaHHBIMU 3aMecTuTeNamu RP; u

kaxaeii RP nesasucumo BeOpan m3D, OH, NO,, CN, ramorena, Cis ankuna, Ca
ankenmna, Cie ankununa, Cie ramoreHankuna, 1uaHo-Cie ankujga, HO-Cis ankmma, Cis
ankokcu-Ci ankuna, Cs.7 apuna, Ci ankokcu, Ci.6 raoreHankokcu, aMuHo, Ci.¢ aIKUIAMUHO,
m(Ci ankum)amuuo, tHO, Ci6 ankuntno, Cie ankuncynbuumn, Cie anKuiacyab(pOHH,
kapbamu, Ci.¢ ankuikapOammn, nu(Ci.s ankwn)kapdamun, kapookcu, Ci.s ankmikapOoormi, Ci4
ankokcukapOonmn, Ci ankunkaboHunamuHo, Ci.s aIKIICYyIb(OHUIAMIHO, aMUHOCYJIb(GOHNUI,
Ci1.6 anxunamuHoCyabpoHmIL, 1u(Cle aTKUI)aMHHOCYIB(GOHII, aMUHOCYIb(oHMIaMUHO, Cig
ankmiaMuHocy IbporumamMuao, au(Ci.6 aIKWI)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1-¢ anknnamuHokapooHmnaMuHo 1 Au(C1.6 aIKIIT)aMUHOKapOOHMIIAMIHO.

B HEKOTOpPBIX BapUaHTaX OCylIeCTBIeHHs n30opeTenus rpynmbl X!, R RP! R R% Cy,
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RA R3 R* R’ R®, R’ R® R R™ R® R u RP gnsrorcss Takumu, Kak OnpeneNeHsl BhIIIe, 1
R? npencrasnser coboii Cy.

B HEKOTOPBIX BapUaHTaX OCylIeCTBIeHHs n30opeTenus rpynmbl X!, R R R R% Cy,
RA R? R* R’ R® R’ R® R™ R™ R® R u RP gnsrorcs Takumu, Kak OnpeneNeHsl BbIIIe, 1
R? npencrasnser coboit C(O)NR'RY!

B HEKOTOPBIX BapUaHTaX OCyIIeCTBIeHHs n3obperenus rpynmbl X', RY, RP R R4 Cy,
RA R3, R* R’ R®, R7, R® R* R® R R¥ u RP spnsrorcs TakuMu, Kak onpesiesie bl BhINIE, 1
R? npencrasnser coboit NRC!C(O)RP!.

B HEKOTOPBIX BapUaHTaX OCYIIECTBICHHUS:

X! npencrasnser coboit N unmu CH;

R? npencrasnser coboit C(O)NRCIRYL;

kasxpiii R u RY! mezaucumo Beibpan u3 H, Ci ankuna, Ca. ankennna, Ca- aIKHHNIA,
Cs.10 uuknoankuia, 4-10 unennoro rerepoapuna, Ce.10 apun-Ci.e amkun-, Cs.1o ukaoankui-Ci.s
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankun-, npuueM Ci.s ankui, Cr.s ankenun, Cr. ankunun, Cs.io uukimoankwn, 4-10 dneHHbIN
rereporuknoankmi, Ce.10 apun-Cire ankmn-, Cs.io nuknoankmn-Cire ankui-, (5-10 uneHHbIH
rerepoapun)-Ci¢ amkun- u (4-10 unenseiii rerepoumkmoankun)-Ci ankun- w3 R u R
KaXIbIH HeoOs3aTeNbHO 3aMellieH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEJISIMU R4,

umi mob6oit RS u RY, mpucoenunennsiii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH INPHUCOEIUHEHbI, 00pasyioT 4-, 5-, 6- WM 7-4IEHHYIO TeTepOLUKIOATKUIbHYIO
rpynny, npudeMm 4-, 5-, 6- win 7-4jieHHas TreTepOLUKJIOANKIIIbHAS TPyNmna HeoOs3aTeIbHO
samemena 1, 2, 3 unu 4 HE3aBUCUMO BLIOPAHHLIMH 3aMeCTUTeNAMU R,

kaxbii R HesaBucumo BuiGpan us D, ranorena, okco, Ci6 ankuna, Ci.6 raloreHankuna,
Cr¢ ankenuna, Cr.s ankununa, CN, NO» u OR™ mpuuem Ci.s amxun, Crs ankenun u Cas
ankuHun u3 R* HeoGsi3aTenbHo 3amernen 1, 2 Uin 3 HE3aBUCHMO BHIOPAHHBIMHU 3aMECTUTENSMHU
RP:

kasx bl R nesasucumo Boi6pan us H u Ci.6 ankuna, npudeM Ci.6 aIKUI He0OS3aTeNbHO

3amenied CN, NO; uimu OH;

kaxeii RP npencrasnser coboit OH;

kaxaeii R, R* u R° nesasucumo Beibpan us H, D, ranorena, CN, OH, Ci.; ankuna u Ci
rajoreHankmia, mpudeMm Ci.¢ akuil HeoOs13aTeTbHO 3aMeneH 1, 2, 3,4, 5 wnu 6 D; u

kaxaeii R, R7 u R® nezasucumo Beidpan u3 H, D, Ci.6 ankuna u Ci raloreHanKumia.

B HEKOTOpPBIX BapUaHTaX OCYIIECTBICHUS:

X! npencrasnsier coboii N;

R? npencrasnser coboit C(O)NRCIRYL;

R°! npencrasaser coboii H;

R4 BpiGpan W3 STHNA, NPONMNIA, M3ONPONIUIA, TePT-OyTHIa, LHUKIOOYTHIIA,
LUKJIOTEKCHUJIa, ounumkio[1.1.1]menranmna, ounukio[2.1.1]rekcanuna,
Oonnumkio[2.2.1]renranmia, METHII-IUKIONPONUIIA, METHII-IIUKIO0yTHIa, MeTUI-QeHma, 3THI-

dennna, okceTaHuma, TeTparuApodypaHniIa, TETparuapONUPaHnia, MUPPOIUINHIIIA U THAHUIIA,
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npudeM  STHJ,  TOPONII,  WU3OMPOMWI,  TepT-OyTWiI,  OUKJIOOYTWI,  LUKIOTEKCHJI,
oumukio[1.1. 1 menranmn,  Ounukio[2.1.1]rekcanrn, — Ounukiao[2.2.1]|renTaHuin, — METHII-
LIKJIOTTP OTIHJI, METHJI-LUKIO0Y THII, MeTHIT-(heHUT, STUI-(PEeHn, OKCETaHUII,

TeTparuapodypaHU, TeTPAruAPONUPAHUN, MUPPOIMAMHUI U ThHanwl u3 RY meobGs3aTenbHO
3amelneH | win 2 He3aBHCUMO BBIOPAHHBIMH 3aMecTUTeNsAMH RA;

umu mo6oii R u RY, npucoenunennsie k Tomy ke atomy N, BMecTe ¢ aToMoM N, K
KOTOPOMY OHHM TPHCOENWHEHbI, OOpa3ylT a3eTHAWHII MM [UPPOTUIUHIIL, TMPHYEM
A3ETUAVHUI WM TTUPPOJUAMHUI HEeOoOs3aTeNIbHO 3aMelleH | v 2 He3aBUCHMO BBhIOPaHHBIMU
3amecTuTensaMu R4,

kax bl R HesaBucumo BrIOpaH u3 okco, meruna, CH,F, CHF,, CF3, -OCH3, -CH,0H,
CN u OH;

R® Bribpan u3 H, metuna u CDs;

kaxpiii R* u R® npencrasnser coboit H,

R® sri6pan us CH,F, CHF; u CF3; u

kaxpiii R7 u R® npencrasnser co6oit H.

B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS

X! npencrasnsier coboit N unu CH;

R? Bri6pan u3 Ci. ankuna, Ci.¢ ranorenankuna, Ca. ankenuna u Cre aIKUHHUIIA, TPUUEM
Cis ankun, Cire ankeHun U Cr.s aJKMHUI KaXKAbIH HeoOsi3aTenbHO 3amerneH 1, 2 wim 3
HE3aBUCHMO BBIOPAHHBIMU 3aMeCTHTENAMU R,

Kkaxaplii R HesaBucuMO BoiOpaH u3 D, ramorena, Cis amkuma, Ce.10 apmia, Cs.io
nuksoankuna, 5-10 unenHoro rerepoapuia, 4-10 unenHoro rerepourukioankmwia, CN, NO; u
OR*, mpuuem Cis ankmi, Ce.10 apun, Cs.io umknoankun, 5-10 uneHHbiid retepoapun u 4-10
uNeHHBINH reTeporuknoankun u3 RA kakablii HeoOs3aTeNbHO 3aMmemieH | umM 2 HE3aBUCHMO
BLIOpaHHBIMU rpyrmamu RP;

kakapiii R* He3aBUCHMO BbiOpaH 3 H u C1 ankuna,

kaxaeiii RP nesaBucumo BeiOpan u3 ranmorena, Ci.e ankuma, CN, nuano-Ci.e ankuna u
ORaS;

Kaskabiii R® He3aBUCHMO BbiOpaH 3 H u C1 ankuna,

kaxaeii R, R* u R° nesasucumo Beibpan us H, D, ranorena, CN, OH, Ci.; ankuna u Ci
rajoreHankmia, mpudeMm Ci.¢ akuil HeoOs13aTeTbHO 3aMeneH 1, 2, 3,4, 5 wnu 6 D; u

kaxaeii R, R7 u R® nezasucumo Beidpan u3 H, D, Ci.6 ankuna u Ci raloreHanKumia.

B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS

X! npencrasnsier coboit N unu CH;

R? Bri6pan u3 Ci. ankuna, Ci.¢ ranorenankuna, Ca. ankenuna u Cre aIKUHUIIA, TPUUEM
Ci6 anxmt, Cas ankeHua u Ca-¢ aIKUHUI KaKObIH HEOOSI3aTEIBHO 3aMelleH 1 v 2 HeE3aBUCUMO
BLIOPAHHBIMH 3aMeCcTHTeNsIMU RA;

Kaxaplii R HesaBuCUMO BbiOpaH u3 D, ramorena, Cis amkuma, Ce.10 apmia, Cs.io
nukioankuia, 5-10 unenHoro rerepoapuia, 4-10 unenHoro rerepouukioankmwia, CN, NO; u

OR*, mpuuem Cis ankui, Ce.10 apun, Cs.io uuknoankun, 5-10 uneHHbiid retepoapun u 4-10

2
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YNIeHHBIH TeTeporUKNoankun u3 RA kaxmbii HeoOA3aTeNbHO 3aMemieH | umM 2 HE3aBHCHMO
BbIOpaHHBIMM rpyrnmamu RP;

kakabiii R* He3aBUCHMO BbiOpaH 3 H u C1 ankuna,

kaxapiii RP nesasucumo BuiOpan u3 ranorena, Ci.s ankuna, CN, nuuano-Ci.e ankuiga u
ORaS;

kaxnpiii R® nesasucumo soiopan u3 H u Ci. ankuna;

R? BoiGpan u3 H u Ci.¢ ankuna;

R* Bei6pan u3 H u C1.6 ankuna;

R’ Bribpan u3 H u C1.6 ankuna;

RS mpencrasnser coboit Ci3 rajgoreHajkua, NpuueM Kaxkabli rajoren u3 Cis
rajoreHajkmia He3aBucumMo BoiOpan u3 F u Cl; u

kaxaeiii R7 u R® nezasucumo Beiopan u3 H, D, C1 ankuna u Ci raoreHankuna.

B HEKOTOpBIX BapHAHTAaX OCYIIECTBIICHUS

X! npencrasnsier coboii N;

R? BbiOpaH u3 TpUGTOPMETHIIA, IPONKJIA, IPONEHKNIa, STHHUIA, NPONUHIIA, OyTHHUIA 1
TNIEHTHHIJIA, TIPHYeM STHHUI HeoOs3aTelbHO 3aMeried R%, u mponuHuibHAsA, OyTUHHIbHAS U
MeHTUHWJIbHAS TPYIIBI KaXaasi HeoOs3aTeIbHO 3aMertieHa 1, 2 win 3 He3aBUCUMO BbIOpaHHBIMU
rpymmamu R%;

kaxplii R4 nesasucumo Bwiopan u3 Ci. ankuna, Ce.10 apuna, Cs-10 muknoankuna, 5-10

4jleHHOTO reTepoapuna, 4-10 unennoro rerepouuknoankuna 1 OR*, mpuyem Ci.6 ankun, Ce-10

>
apun, C3.10 IMKI0ANKUI, 5-10 uneHHbIi retepoapun u 4-10 YneHHBIH reTeporukIoankun u3 RA
KasKIbIi HeoOs3aTeNbHO 3amelieH | 1y 2 He3aBUCUMO BbIOpaHHBIME rpynmamu RP;

kaxpiii R nesasucumo BoiGpan u3 H u Ci.6 ankuna;

kaxpiii R nesasucumo BbiGpan u3 ramorena, Ci ankuna, CN, nmano-Ci.e ankuna u
ORaS;

KaKIbii R* He3aBUCHMO BbiOpaH 3 H u C1 ankuna,

R? npencrasnser co6oit Ci-6 ankum,

R* npencrasnser coboii H;

R’ npencrasnser coboii H;

RS mpencrasnsier coboii C).3 ranoreHajkun, NpudeM Kaxablii rajoreH u3 Ci3
rajoreHajkmia Hezasucumo Boiopan u3 F u Cl;

R’ npencrasnser coboii H; u

R® npencrasnser coboit H.

B HEKOTOpPBIX BapUaHTaX OCYIIECTBICHUS:

X! npencrasnsier coboii N;

R? BbiOpaH u3 TpUGTOPMETHIIA, IPONKJIA, IPONEHMNIa, STHHUIA, TPONUHIIA, OyTHHUIA 1
TNEHTHHHUJIA, TIPUYeM STHUHUI HeoOs3aTelbHO 3aMeried R%, u mponuHubHAsA, GyTUHHIbHAS U
NEHTUHWIbHAS TPYIIBI KaXas Heo0s3aTebHO 3aMelteHa 1, 2 uim 3 He3aBUCUMO BBIOPAaHHBIMH
rpymmamu R%;

Kaxabpli  RA  HesaBHCHMO BBHIOPaH M3 MeTHMNA, LMKJIONPONHJA, IHPA30JINIa,
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UMHa30nwIa, (eHwn a, NUPUAUHWIA, NHPUMHIMHIIA, NHPA3UHWIA, WMHAA30MUPA3UHUIIA,
TUAPOKCHIIA M METOKCH, MPUYEM LIUKJIOMPOIIII, TTHPA30JIMI, UMUIA30JIWI, (PEHIII, THPUAUHILI,
MUPUMUIMHU, TUPUMUAUHUI, MUPA3UHII U UIMUAA30MUPa3HHI u3 RA kax bl HeoOs3aTenbHO
3aMmelneH | win 2 He3aBUCUMO BbIOpaHHBIMH rpynmaMu RP;

kaxnpiii RP He3aBUCHMO BBIOpAH M3 METHIIA, LIMAHO, MAHOMETHIA U METOKCH;

R* npencrasnser coboii C.¢ aikum;

R* npencrasnser coboit H;

R’ npencrasnser coboii H;

R® npencrasnser coboit CHF, umu CF3;

R’ npencrasnser coboii H; u

R® npencrasnser coboit H.

B HekoTOpbIX BapHaHTax OCYILECTBICHUS:

X! npencrasnsier coboit N unu CH;

R? Bri6pan u3 Cs.12 NUKIOANKKUNA U 4-12 ujgeHHOro rereponukaoankuna, npudeM Cs.iz
LUKJIOATKUT U 4-12 4JIeHHBINA TeTepOLUKIIOAKI KaXKIblii HeoOs3aTeNIbHO 3aMerneH 1, 2 wiun 3
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTuTens M1 R,

kaxplii RA Hesasucumo BeiOpan u3 D, ranmorena, okco, Ci ankuna, Ce.10 apuna, Cis
muknoankuna, 5-10 unerHoro rerepoapuna, C(O)RY™, C(O)OR¥, C(O)NR“R* u S(0),R*,
npuuem Cie amkun, Ce.0 apunm, Cs. uukmoankun u 5-10 umenHbli rerepoapun uz RA
Heo0sA3aTeNbHO 3aMeleHbl 1 Win 2 He3aBUCHMO BBIOpaHHBIMHU 3aMecTuTenssmMu RP;

kaxapiii R¥ RM R u RY mesasucumo Buibpan us H, Cis ankuna, denuna, Cis
LUKJI0ankuia, 5-10 unennoro rerepoapuna u 4-10 uneHHoro rerepounukioankuia, npudem Cie
ankun, ¢enun, Cse nuknoankun, 5-10 uneHHslfi rerepoapun U 4-10  uneHHbIN
rerepormkitoankun u3 R* um RY xaxnerii HeoOssatenbHo 3amemeH | mmm 2 HE3aBHCHMO
BbIOpaHHBIME 3aMecTuTessiMu RP;

umi mo6oit R u R%, mpucoennnennerii x Tomy sxe atomy N, BmecTe ¢ atoMoM N, K
KOTOPOMY OHH MPHCOEIUHEHBI, 00pasyioT 4-, 5-, 6- Win 7-4IEHHYIO TeTepOLUKIOATKUIbHYIO
rpymny, npudeMm 4-, 5-, 6- win 7-4ieHHas TeTepOLUKJIOANKIIIbHAS Tpynmna HeoOs3aTeIbHO
3amelneHa 1 uam 2 He3aBUCHMO BbIOpaHHBIMU 3aMecTuTeNssmMu RP;

kaxaeii R, R* u R° nesasucumo Beibpan us H, D, ranorena, CN, OH, Ci.; ankuna u Ci
rajoreHankmia, mpudeMm Ci.¢ akuil HeoOs13aTeTbHO 3aMeneH 1, 2, 3,4, 5 wnu 6 D; u

kaxaeii R, R7 u R® nezasucumo Beidpan u3 H, D, Ci.6 ankuna u Ci raloreHanKumia.

B HekOoTOpbIX BapHaHTax OCYLIECTBICHUS:

X! npencrasnsier coboit N unu CH;

R? BriOpan u3 Cis LUKIOANKHIA U 4-7 UIEHHOrO rerepouukiIoankuna, npudeM Cs.s
LUKJIOATIKUAI U 4-7 YJIEHHBIA reTepOLMKIOANKIIT KaX bl HeoOs3aTebHO 3amMerneH 1, 2 wiu 3
3aMectuTensaMa R,

kaxapiii R* HesaBucumo Bbibpan u3 Cis amkuma, C(O)R®, C(O)OR™, C(O)NR™R* u
S(0).R™

BbLIOpaHHBIMHU 3aMecTuTe MU RP;

npuuem Ci3 amkun u3 R* kaxplii HeoOs3aTenbHO 3amenieH 1 Wik 2 HE3aBUCHMO

3
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kaxapiii R¥ RM R u RY mesasucumo Buibpan us H, Cis ankuna, denmuna, Cis
LIUKJIOANIKUIa, 5-7 4JeHHOro rerepoapunia u 4-7 4jieHHOro rerepouukiaoankuna, npudem Ci
ankui, C3. WMKIOANKMJL, 5-7 4jleHHBIH reTepoapun U 4-7 4IeHHbI reTepoluKkaoankun u3 R*,
Rb4

3amecturessamMu RP;

, R®* u R% kaxmplii HeoOs3aTenbHO 3amelmieH | mim 2 HE3aBHCHMO BbIOpaHHBIMU

unu moboii R u R¥, npucoenunennsiit k Tomy ke atomy N, BMecTe ¢ aToMoM N, K
KOTOPOMY OHHM IPHCOETUHEHBI, 00pas3yroT 4-, 5-, 6- mwin 7-4IeHHYI0 T'eTepOLUKIIOANKUIbHYIO
rpymny, npudeMm 4-, 5-, 6- win 7-4JeHHas TeTepPOLUKJIOANKIIIbHAS Tpynmna HeoOs3aTeIbHO
3amerneHa 1 uam 2 HE3aBUCHMO BLIOPaHHBIMU 3aMecTuTeNssmMu RP;

kaxaeii R mesasucumo BbOpan u3 OH, CN, Cis ankuma, Cie amxokcu, Cis
rajjoreHajIKuia u GeHmna;

R® Bribpan u3 H, metuna u CDs;

kaxpiii R* u R® npencrasnser coboit H,

R® sri6pan us CH,F, CHF; u CF3; u

kaxpiii R7 u R® npencrasnser co6oit H.

B HEKOTOpPBIX BapUaHTaX OCYIIECTBICHUS:

X! npencrasnsier coboii N;

R? BrIOpaH U3 a3eTUAMHUIA, LMKIOOyTUNA, TUNEPa3sUHUIa M Tekcaruaponuppodol 1,2-
alnupaswHWIA, TMPUYEM A3e€THUAMHWI, LUKJIOOYTHJ, MUIIEPAa3MHWI U rekcaruaponuppool|l,2-
almupasuHun u3 R?, kaxaeli HeoOf3aTeNbHO 3aMelneH 1, 2 uiu 3 He3aBUCHMO BBIODAHHBLIMH
samectuTensMu R?, Hesasucumo BeiOpaHHBIME u3 (1-metun-1H-mupason-4-un) cynbhoHmIa,
STUIIKAPOOKCUIIATa, OKCO, LIUKJIONPOInIa, OyTuila, aleTuiia, HUKJIonponaHkapooHmia, ¢peHuna,
MetuiadeHuna,  auMeTWIpeHuNa,  NUPUAUHWIA,  THasoiawiaa,  Tpudropmermndenuna,
ranoeHnIa, ruapoKCu(peHma, THAPOKCUMETHIA, [THAHOITUIIA, OKcorekcaruaponuppo|l,2-
a|mupasun-2-una, pypan-2-kapOOHHUIIA, IIMAHOMMPA3UHIIIA, STOKCU(DEHMIA,

R® BriGpan u3 H, metuna u CDs;

kaxpiii R* u R% npencrasnser coboit H,

R® Bri6pan us CH,F, CHF; u CF3; u

kaxpiii R7 u R® npencrasnser co6oit H.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBIICHNUS,

X! npencrasnser coboit N unu CRY;

R! npencrasnser coboii H;

R? npencrasnser codoii Cy, C(O)NR'RY um NRIC(O)RP!:;

Cy npencrasisier coOO0H S-4JIeHHBIN reTepoapui, KOTOPbIA HeoOs3aTeTbHO 3amelneH 1, 2
1M 3 HE3aBHCUMO BBIOPAHHBIME 3aMeCcTUTeNsIMU R4,

R3, R* u R® kaxplii HesaBucumo BbiOpan us H, D, ranorena, Ci.¢ ankuna, Ci.¢ alkokcH,
Cyr¢ ankenmna, Cie ankuamna, Ci.s rajgoreHankuina, Cis ramorenankokcu, CN, OH u NH;,
npudeM Ci. aJIKIIT HeoOs13aTeIbHO 3ametteH 1, 2 wium 3 D;

R® R’ u R® kaxnpiit HezaBucumo BbiOpan u3 H, D, ranorena, Ci.6 ankuna, Ca.6 aJkeHuna,

Cy.6 ankmnuna, Cis rajorenanmkuna, CN, OH u NH, npuuem Cis amkun HeoOs3aTENIbHO



55

zamerreH 1, 2 unu 3 D,

kaxxplii RA Hesasucumo Beidpan us D, ranorena, Ci amkuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankunumna, Ce.10 apuna, Cs.; uuknoankuia, 5-10 unenHoro rerepoapunia, 4-10
yjieHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbI retepoapui)-Ci.¢ ankui-, (4-10 unenssiil rerepounkioankui)-Ci.s ankui-, CN, NO,
OR*, SR* NHOR¥, C(O)R™ C(O)NR%R¥ C(O)NR®ORM), C(O)OR* OC(O)RY,
OC(O)NR*R#* NR“R* NR*“NR“R#* NRC(O)R® NR%C(O)OR*, NR*“C(O)NR*“R%,
NRS(O)R®, NRS(O)NR™R#, NRS(0),R*, NRS(0),NR*“R*, S(O)R™, S(O)NR™R%,
S(0):R™, S(0),NR*“R* u OS(0),R*

apun, Cs nukioankwi, 5-10 unenHslil rerepoapun, 4-10 uneHHsiit rerepouukioankui, Ce-10

2

npudeM Ci¢ ankmi, Cr.s ankenun, Care ankuami, Ce.1o

apmi-Ci.6 ankui-, Cs.7 ukinoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10
YJIEHHBIH TeTepounKiIoankm)-Ci aqKui- u3 RA kaxplii HeoOs13aTeNbHO 3aMeleH 1, 2, 3, 4, 5,
6, 7 unu 8 HE3aBUCUMO BLIOPAHHBIMHU 3aMecTuTenamu RP;

kaxpiii RP R u R4 mesasucumo Beibpan us H, Ci ankmna, Ci ranorenankmna, Cas
ankenmna, Cy ankuamna, Gerwna, Cs.7 UKIOAIKUiIa, 5-6 4ieHHOro rerepoapuia, 4-7 4iIeHHOTO
rerepounkinoankmwia, ¢Geann-Cis ankuwn-, Cs.; nukiaoankmin-Cre  ankun-, (5-6  dieHHBIH
rerepoapu)-Cie ankui- u (4-7 4ieHHbIH reTeporukioankui)-Ci.6 aakwi-, mpudeM Cie aKu,
C2.6 ankenmn, Cae amkunaui, Gernn, Cs.7 UUKITOATKUI, S-0-4JIeHHBINH TeTepoapill, 4-7 YICHHBIH
rerepormkinoankmwi, (pennn-Cis ankun-, Cs; muknoankmn-Cre ankui-, (5-6  dieHHbIH
rerepoapun)-Ci.¢ ankun- u (4-7 unenseiii rerepormknoankun)-Cis ankmi- w3 R, Rt g R4
KaIblil HeoOA3aTeNbHO 3aMelleH 1, 2, 3 uin 4 He3aBUCUMO BLIOPAHHLIMU 3aMecTuTe AMu RP;

kaxcpiii R* R% R u R% neszapucumo suiopan u3 H, Ci. amkuna, Ci.¢ rajloreHanKkuna,
Cr.6 ankenmna, Cr.s ankuHmna, penmna, Cs.; nukimoankuia, 5-6 4jeHHOro rerepoapuia, 4-7
YJIeHHOTO rereporuknoankuia, Germn-Ci.e ankun-, Cs.7 uuknoankui-Ci.6 ankui-, (5-6 dieHHbIH
rerepoapuin)-Ci.¢ ankui- u (4-7 dneHHblil rerepouukioankui)-Ci.¢ ankui-, npuueM Ci.¢ aaKu,
Cr.6 ankenun, Cae ankuaui, Gernn, Cs37 MUKIOANKII, 5-0 YIEHHBIN reTepoapu, 4-7 4YIeHHbIH
rerepounkinoankmwi, (pennn-Cis ankun-, Cs.; wuknoankun-Cre ankmin-, (5-6  4ieHHbIH
rerepoapuin)-C1.6 aKHI- U (4-7 uneHHsli rerepouukaoankm)-Ci ankmi- u3 R*, R R y R%
Kaxabld HeoOsi3aTenpbHO 3amemeH 1, 2, 3, 4, 5 6, 7 win 8 He3aBUCUMO BBHIOPAHHBIMU
3amecTuTensiMu RP;

umi moboit R u R¥, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH TMPHUCOEOUHEHBI, 00Pa3yrOT S5- WK O-4JICHHYIO TeTepOapuiIbHyK win 4-, 5-, 6-
WIH 7-4JIEHHYI0 Te€TE€POLMKJIOANIKIIBHYIO TPYIIY, MPUYeM S- Uiiu O-4JieHHasi reTepoapribHas
wiu 4-, 5-, 6- uiu 7-4jIeHHas reTepOLUKIIOAKUIIbHAS TPYIIa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOPaHHBIMU 3aMecTuTeNamu RP; u

kaxaeiii RP nesasucumo Beibpan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca-
ankenmna, Cre ankunumna, Cie ramoreHankuna, 1uaHo-Cie ankuna, HO-Ci.s ankmma, Cis
ankokcu-Ci ankuna, Cs.7 apuna, Ci ankokcu, Ci.¢ raJoreHaaKkokcH, aMuHo, Ci.¢ alTKUJIaMUHO,
m(Cis ankmn)amuHo, THO, Ci.s amkuntuo, Cie ankuncyiabpunaui, Cie ankuiucyiab(HoHH,

kapbamu, Ci.¢ ankunkapOammn, nu(Ci.e ankwn)kapdamun, kapookcn, Ci.¢ ankunkapOormi, Ci4



56

ankokcukapOoonmn, Ci ankunkaboHunamuHo, Ci.¢ aIKIICYyIb(OHUIAMIHO, aMUHOCYJIb(GOHNUI,
Ci1.6 anxunamunocyabhormL, 1u(Cis amKuiI)aMHUHOCYIb(GOHII, aMUHOCYJIb(oHWIaMUHO, Ci
ankmnaMuHocybponunamMuao, 1u(Ci.6 aIKI)aMUHOCYIb()OHUITAMIHO, aMUHOKaPOOHUITAMHHO,
C1-¢ ankunamuHokapoonmnaMuHo 1 au(Ci.6 aIKHIIT)aMUHOKapOOHMIIAMIHO.

B HEKOTOpPBIX BapuaHTax OCylleCTBIeHus n3oopeTenus rpynmbl X!, R RP! R R% Cy,
RA R3, R* R’ R®, R7, R® R* R® R R¥ u RP spnsrorcs TakuMu, Kak onpesiesie bl BhINIE, 1
R? npencrasnser coboii Cy.

B HEKOTOpPBIX BapHaHTaX ocyllecTBIeHus m3obperenns rpynmbr X!, R R R R Cy,
RA R3 R* R3 R, R7, R® R* R™ R® R u RP ansrorcs TaKuMu, Kak ONpeneNeHbl BhILIE, 1
R? npencrasnser coboit C(O)NRCIR4L.

B HEKOTOpPHIX BapHAHTaX OCyllecTBIeHHs n3ooperenus rpynmbl X!, R RY! R R Cy,
RA R3 R* R’ R®, R’ R® R* RM™ R® R u RP gnsrorcs Takumu, Kak ONpeneNeHbl BEILIE, 1
R? npencrasnser coboit NRCIC(O)RP!.

B HEKOTOpPBIX BapMAHTaX OCYIIECTBIEHHS M300PETEHMs] COENMHEHHE MpeCTaBIAeT

coboii coenunenue Gpopmyisl (V):
M. .NH:

V)

Wiu ero (papMaleBTHUECKH PUEMIIEMYIO COJIb, TIE:

X! npencrasnster coboii N unu CRY;

R! npencrasnser co6oit H, D umu Ci.6 ankur;

Cy mpencraBinisieT co0oii 5-14 4eHHBbIH reTepoapuii, KOTOPbI HEOOS3aTEIbHO 3aMeIleH
1,2,3,4,5, 6,7 unu 8 HE3aBUCUMO BHIOPAHHBIMU 3aMECTUTEISIMU RA;

R3, R* u R® kaxplii Hesasucumo BbiOpan u3 H, D, ranorena, Ci.¢ ankuna, Ci.¢ alTKoKcH,
Cr¢ ankenmna, Cie ankuamna, Ci.s rajgorenankuina, Cis ramoreHankokcu, CN, OH u NH;,
npudeM Ci. aKuI HeoOs13aTeIbHO 3ameleH 1, 2 wiu 3 D;

RS R7 u R® kaxnpiit HezaBucumo BbIOpan u3 H, D, ranorena, Ci. ankuna, Ca.6 alkeHuna,
Cy.s ankumnuna, Cis rajorenanmkuna, CN, OH u NH, npudem Cis amkun HeoOs3aTENIbHO
zamerrieH 1, 2 unu 3 D,

kaxxpiii RA Hesasucumo Beidpan us D, ranorena, Ci amkuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankununa, Ce.10 apuna, Cs.; umknoankuia, 5-10 unennoro rerepoapmnia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapin)-Ci.¢ ankmi-, (4-10 unensslii rerepouukiaoankui)-Ci.¢ ankuia-, CN, NO,
OR*  SR* NHOR* C(O)R™ C(ONR“R¥ C(O)NR*OR™), C(O)OR* OC(O)R™,
OC(O)NRC4Rd4, NRC4Rd4, NRC4NRC4Rd4’ NRC4C(O)Rb4, NRC4C(O)ORa4, NRC4C(O)NRC4Rd4,
NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NR S(O)sz4, NRC4S(O)2NRC4Rd4, S(O)Rb4, S(O)NRC4Rd4,
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S(0):R*, S(0):NR*R%* u 0S(0),R*, mpuuem Ci.6 ankun, Cr ankenun, Cas amkunui, Ce-10
apun, Cs nukioankui, 5-10 uneHHbll rerepoapun, 4-10 unenHsiii rerepouuknoankui, Ce-10
apun-Ci.¢ ankui-, Cs.7 uxnoankui-Ci.¢ ankui-, (5-10 unennstit rerepoapun)-Ci.¢ ankui- u (4-10
YJIEHHBIH reTepoUnKIoankm)-Ci¢ aaKui- U3 RA xanplii HeoOs13aTenbHO 3amemeH 1, 2, 3, 4, 5,
6, 7 uIu 8 He3aBHCUMO BHIOPaHHBIMH 3aMecTuTeasaMu RP;

kaxapii R*, RP R u R™ mezaucumo Bri6pan u3 H, Cis ankuna, Ci.6 TaoreHakuia,
Cr6 anxenwna, Cre ankuawia, penuna, Cs; muKIOankuia, 5-6 4JIEHHOro rerepoapuna, 4-7
YJIEHHOTO rereporuknoankuia, Genmn-Ci.¢ ankun-, Cs.7 uuknoankui-Ci.6 amkui-, (5-6 dieHHbIH
rerepoapu)-Cis ankui- u (4-7 4ieHHbIH reTepoukaoankui)-Ci.c aakumi-, npudem Cie amKu,
Cr.6 ankenun, Cas ankuaui, Gerun, Cs7 MUKITOANKII, 5-0 YNEHHBIN reTepoapw, 4-7 4YIeHHbIH
rerepounkynoankmwi, (pennn-Cis ankun-, Cs.; muknoankmn-Cre  ankmi-, (5-6  wieHHbIH
rerepoapuin)-C1-6 aKuI- U (4-7 uneHHsIi rerepounktoankim)-Ci ankmn- u3 R* R R y R%
Kaxabld HeoOsi3arenmpbHO 3amemeH 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBUCUMO BBIOPAHHBIMHU
3amecTuTensimMu RP;

umi moboit R u R¥, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ atroMoM N, K

>
KOTOPOMY OHH TMPHCOEOUHEHBI, 00Pa3yroT S5- WK O-4JIEHHYIO TeTepOapuibHyK win 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, TpUdeM S- Wi O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4JIeHHas reTepOLUKIIOAKUIIbHAS TPYIIa HeoOs13aTeIbHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCUMO BLIOPaHHBIMU 3aMecTuTeamu RP; u

kaxapiii RP nesasucumo Beibpan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca-
ankenmna, Cr¢ ankunmna, Cie ramoreHankuna, 1uaHo-Cie ankuja, HO-Ci.s ankmma, Cis
ankokcu-Ci ankwmna, Cs.7 apuna, Ci ankokcu, Ci.¢ rajoreHankokcH, aMuHo, Ci.¢ aJIKUIaMHUHO,
au(Cie ankun)amuno, tHO, Cis ankuntno, Cie ankuncyiabuuun, Cis anKUICyIb(QOHHI,
kapOammun, Ci.¢ ankunkapoamui, nu(Ci.¢ amkuin)kapdami, kapookcu, Ci.s ankunkapoonmt, Ciy
ankokcukapOonmn, Cis ankuikadonmnamuHo, Ci.s alIKHICYJIb(OHUIAMIHO, aMUHOCYJIb(GOHNI,
Ci6 anxunamuHocyabporm, au(Cis amKuiI)aMUHOCYIb(POHMI, aMHUHOCYJIb(OHMIAMUHO, Ci
ankunaMuHocybporunamMuro, au(Ci.6 aaKuI)aMUHOCYIb()OHUIAMIUHO, AMUHOKAPOOHUIIAMUHO,
C1.6 ankunamuHokapOoumiaMuto u au(C.6 aKIIT)aMUHOKAPOOHUITAMUHO.

B HexoTOpBIX BapuUaHTaX OCYINECTBJIEHUS H300pETeHUsT COEIUHEHHUE TMPeNCTaBIsieT

coboii coenunenue Gpopmylisl (V):
M. .NH

V)
1M ero GapMaleBTHUECKH TIPHEMIIEMYIO COJlb, T
X! npencrasnsier coboit N unu CRY;

R! npencrapnser coboii H, D umu C1-6 ankur;
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Cy npencrasisier cob0l 5-6 4yieHHBIN reTepoapuil, KOTOPbIH HeoOs13aTeIbHO 3aMelleH 1,
2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU RA;

R’ R* u R® kaxplii He3aBucumo Bbiopan us H, D, ranorena, Ci.¢ ankuna, Ci.¢ alnkokcH,
Cyr¢ ankenmna, Cie ankuamna, Ci.s rajgoreHankuina, Ci.s ramoreHankokcu, CN, OH u NH;,
npudem Ci.¢ ankui1 HeoOsi3aTesbHO 3amettieH 1, 2 wiu 3 D;

RS, R7 u R® kaxnprii Hesapucumo Buibpan u3 H, D, ranorena, Ci-¢ ankuna, Ca.c alKkeHuna,
C26 anxumnauna, Cis ranoreHankuina, CN, OH u NH,, npuuem Ci.s ajaxun HeoOs3aTebHO
3amerrex 1, 2 unu 3 D,

kaxaplii R Hesasucumo BeiOpaH u3 D, ranorena, Ci.¢ ankuna, Ci ranorenankuna, Cas
ankenuna, Cy ankununa, Ce.10 apuna, Cs.; umknoankuia, 5-10 unenHoro rerepoapmnia, 4-10
yjeHHoro rerepourukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapin)-Ci.6 ankmi-, (4-10 unenHslid rerepouukiaoankmi)-Ci.¢ ankmi-, CN, NO,
OR*  SR* NHOR* C(O)R™ C(ONR“R¥ C(O)NR*(OR™), C(O)OR* OC(O)R™,
OC(O)NR®R# NR¥“R#, NR®“NR®“R™ NR#C(O)R™, NR“C(O)OR*, NR*C(O)NRR%,
NRS(O)R® NRS(O)NR™R¥, NR*S(0),R*, NRS(0):NR*“R%*, S(O)R™, S(O)NRR%,
S(0):R*, S(0):NR*“R%* u OS(0),R*

apun, Cs nukioankuwi, 5-10 uneHHsll rerepoapun, 4-10 unenHsiit rerepouukaoankui, Ce-10

, mpuaeM Ci.s ankun, Cr.s ankenmn, Cre amkuami, Ce.10
apmn-Ci.6 ankui-, Cs.7 ukinoankui-Ci.¢ ankui-, (5-10 unennstit rerepoapmin)-Ci.¢ ankmi- u (4-10
YJICHHBIN TeTepoUrKIoanKmm)-Ci6 aIKuiI- U3 RA xaxmplii HeoOs13aTeNbHO 3amemeH 1, 2, 3, 4, 5,
6, 7 unu 8 He3aBUCUMO BLIOpPAaHHBIMU 3aMecTuTenamu RP;

kaxpiii R* RP R u R* nezapucumo sui6opan u3 H, Ci. anmkuna, Ci.¢ rajloreHanKkuna,
Cy.6 ankenmna, Cr.s ankunmna, penmna, Cs.; nukimoankuia, 5-6 4jeHHOro rerepoapuia, 4-7
YJIEHHOTO rerepouukioankuia, Gpenmn-Ci.¢ ankun-, Cs.7 nuxnoankui-Cie ankui-, (5-6 dieHHbIN
rerepoapun)-Ci.¢ ankui- u (4-7 dneHHblil rerepouukioankui)-Ci.¢ ankui-, npuueM Cig ajaKu,
Ca-6 anmkenmn, Ca.¢ ankunamwi, Gperm, Cs.; QUKIOATKWI, S5-6 YIeHHbIH rerepoapui, 4-7 4iICHHbIH
rerepounkynoankmi, (pennn-Cis ankun-, Cs.; wuknoankun-Cre ankmia-, (5-6  4ieHHbIH
rerepoapuin)-C1.6 aKuI- U (4-7 uneHHsli rerepouukaoankim)-Ci¢ ankmi- u3 R*, R R y R%
Kaxabli HeoOsi3aTenbHO 3amemeH 1, 2, 3, 4, 5 6, 7 win 8 He3aBUCUMO BBIOPAHHBIMHU
3amecTtutensiMu RP;

umi moboit R u R¥, mpucoenunennerii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K

>
KOTOPOMY OHH MPHUCOEIUHEHBI, 00Pa3yOT S5- WK O-4JIEHHYIO TeTepOapuibHyr win 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wind O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4jieHHas reTepOLUKIIOAKUIIbHAS TPYIIa HeoOsI3aTeIbHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOPAaHHBIMU 3aMecTuTeNamu RP; u

kaxaeiii RP nesasucumo Beibpan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca
ankenmna, Cre ankununa, Cie ramoreHankuna, 1uaHo-Cie ankuna, HO-Cis ankmma, Cis
ankokcu-Ci¢ anmkuna, Cs.7 apuna, Ci ankokcu, Ci.¢ rajJoreHaaKkokcH, aMuHo, Ci.¢ alTKMIIaMUHO,
mn(Crs amkmwn)amuno, THO, Cie ankmntuo, Cie amkuncyiabuumi, Cie alKHICYIb(GOHHI,
kapbamu, Ci.¢ ankuikapOammr, nu(Ci.s ankun)kapdamun, kapookcn, Ci.¢ ankmnkapOormi, Ci4

ankokcukapOoonmn, Cis ankunkaboHunamuHo, Ci.e aJKUICYIb(OHUIAMHHO, aMUHOCYJIbGOHMUI,
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Ci1.6 anxunamunoCyabpoHmIL, 1u(Cls aTKUI)aMHHOCYIB(GOHII, aMUHOCYIb(OoHMIAMUHO, Ci
ankmnaMuHocyIbporunamMuao, au(Ci.6 aIKHUI)aMUHOCYIb()OHUITAMIHO, aMUHOKaPOOHUITAMHHO,
C1.6 ankmnamuHokapOoHmaMuHo u Au(C.6 aJIKIIT)aMUHOKAPOOHUITAMUHO.

B HeKOTOpBIX BapHaHTaX OCYILIECTBICHUS H300pETEHHs COEAMHEHUE MPEACTABIISIET

coboii coenunenue Gpopmysl (V):

= N# Cy
RE
Rﬁ

HO——
HO——R’
RB

R

V)

WK ero (papMaleBTUYECKU MTPUEMJIEMYIO COJlb, TTIE:

X! npencrasnser coboit N unu CRY;

R! npencrasnser coboii H;

Cy npencrasisier coOO0H S-4JIeHHBIN reTepoapui, KOTOPbIA HeoOs3aTeTbHO 3ameleH 1, 2
1M 3 HE3aBHCUMO BBIOPAHHBIME 3aMecTUTeNsIMu R4,

R3, R* u R® kaxplii He3aBucumo BbiOpan us H, D, ranorena, Ci.¢ ankuna, Ci-¢ alkokcH,
Cyr¢ ankenmna, Cie ankuamna, Ci.s rajgorenankuinaa, Cis ramoreHankokcu, CN, OH u NH;,
npudeM Ci.¢ aJIKIIT HeoOs13aTeIbHO 3ameteH 1, 2 wium 3 D;

R® R7 u R® kaxnpiit HezaBucumo BbiOpan u3 H, D, ranorena, Ci.6 ankuna, Ca.¢ ajkeHuna,
Cy.6 ankumnuna, Cis rajorenanmkuna, CN, OH u NH, npuuem Ci.s amkun He0oOs3aTENIbHO
3amerreH 1, 2 unu 3 D,

kaxbiii R* HesaBucumo Beiopan us D, ranorena, Ci amkuna, Ci.6 ragorenankuna, Cas
ankenmna, Cy ankununa, Ce.10 apuna, Cs.; umknoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouuknoankuna, Ce.0 apun-Cie amkun-, Cs.; muxnoankun-Cie amkun-, (5-10
yiieHHbIH retepoapin)-Ci.6 aikmi-, (4-10 unenHslii rerepouukiaoankmi)-Ci.¢ ankmi-, CN, NO,
OR* SR* NHOR* C(O)R™ C(ONR“R™ C(O)NROR™), C(O)OR* OC(O)R™,
OC(O)NRC4Rd4, NRC4Rd4, NRC4NRC4Rd4’ NRC4C(O)Rb4, NRC4C(O)ORa4, NRC4C(O)NRC4Rd4,
NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NR S(O)sz4, NRC4S(O)2NRC4Rd4, S(O)Rb4, S(O)NRC4Rd4,
S(0):R™, S(0):NR“R* u OS(0),R*, nmpuuem Ci ankun, Cr ankenun, Cae ankuamn, Ce-10
apun, Cs» nuxioankuwi, 5-10 uneHHbll rerepoapun, 4-10 unenHsiit rerepouukaoankui, Ce-10
apmi-Ci.6 ankui-, Cs.7 uknoankui-Ci.¢ ankui-, (5-10 unennstii rerepoapuin)-Ci.¢ ankui- u (4-10
YJIEHHBIH TeTepoUrKIoankmm)-Cis aaKuiI- U3 RA kaxmplii HeoOs13aTeNbHO 3aMeleH 1, 2, 3, 4, 5,
6, 7 u1u 8 HEe3aBMCUMO BHIOPaHHBIMU 3amMecTuTensamMu RP;

kaxcapiii R* R% R u R* nmezasucumo suiopan u3 H, Ci. ankuna, Cl.¢ FaloreHanKkuna,
Cr.6 ankenmna, Cr.s ankuamna, penmna, Cs.; nukimoankuia, 5-6 4jaeHHOro rerepoapwia, 4-7
YJIEHHOTO rereporukioankuia, Genmn-Ci.c ankun-, Cs.7 muknoankui-Cie ankui-, (5-6 dieHHbIH
rerepoapi)-Ci¢ ankmwi- u (4-7 uieHHbIH rerepouukaoankui)-Ci.6 aakuwi-, mpudem Ci¢ amKu,

Ca.6 ankenmn, Ca¢ ankuaui, Gerun, Cs7 TUKIOANKII, 5-0 YIEHHBIH rerepoapw, 4-7 YIeHHBIH
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rereporukinoankmwi, (pennn-Cis ankun-, Cs; muknoankmn-Cre ankui-, (5-6  4ieHHbIH
rerepoapun)-Ci-6 alKui- u (4-7 uneHHsli rerepouukaoankm)-Ci ankun- u3 R*, R Ry R%
KAl HeoOsi3arenpbHO 3amemeH 1, 2, 3, 4, 5, 6, 7 wim 8 HE3aBUCUMO BBIOPAHHBIMH
3amecturensiMu RP;

umi moboit R u R%, mpucoenunenHsrii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOPOMY OHH TPHCOEIHHEHBI, 00pa3yIoT S5- WK O-4JIEHHYIO TeTepOapyiIbHYI WiIH 4-, 5-, 6-
WIN 7-4JIEHHYIO T€TePOLMKIIOANKIIBHYIO TPYIIY, IpudeM S5- min O-ujieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jieHHas reTePOIMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6, 7 unu 8 HE3aBUCHMO BBLIOPAaHHBIMU 3aMecTuTeNamMu RP; u

kaxaeiii RP mesasucumo Beidpan us H, D, OH, NO,, CN, ranorena, Ci.¢ ankuna, Ca
ankenmna, Cr¢ ankununa, Cie ramoreHankuna, 1uaHo-Ci¢ ankuiga, HO-Cis ankwmma, Cis
ankokcu-Ci ankmna, Cs.7 apuna, Cis ankokcy, Ci.6 raoreHankokcu, aMiuHo, Ci.¢ aIKUIAMUHO,
mu(Cirs amxkwn)amubo, THO, Cies ankuntuo, Cie amkuncyiabuumwi, Cie alKHICYTb(GOHHI,
kapbamu, Ci.s ankuinkapOammn, nu(Ci.s ankwn)kapdamun, kapookcu, Ci.s ankmikapOoormi, Ci4
ankoxkcukapOonmn, Ci ankuinkabonunamuHo, Ci.6 aIKIICYyIb(GOHUIAMIHO, aMUHOCYJIb(GOHNUI,
Ci.6 anxunamunOCybGOHIWI, au(Cls aTKUI)aMHHOCYIB(GOHII, aMHUHOCYIb(OoHMIAMUHO, Ci
ankmnaMuHocy IborumamMuao, au(Ci.6 aIKHIT)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1.6 ankmnamuHokapOoHmaMuHo u au(C.6 aJIKHIT)aMHHOKAPOOHUITAMUHO.

B HekoTOpBIX BapuaHTaxX OCYINECTBJIEHHS H300PETeHUST COEOUHEHHE IMPEeICTaBJIsIeT

coboii coenunenue GpopmyJisl (V):

V)

WU ero (papMaleBTUYECKU TPUEMJIEMYIO COJIb, TTIE:

Cy BBIOpaH U3 5-4JIEHHOTO reTepoapuiia, KOTOpbIid HeoOs3aTenbHO 3amerneH 1, 2 wiu 3
HE3aBHUCHMO BBIOPAHHBIMU 3aMeCTHTENAMU R,

R® npencrasnser coboii Ci-6 alKui, KOTOPLIil HeoOs3aTeNbHO 3aMerneH 1, 2 unu 3 D;

kaxaeiii R* u R® nesasucumo npencrasisier coboit H, D umu Ci ankun, npudem Cis
aJKua HeoOs3aTenbHO 3amelnieH 1, 2 unu 3 D;

RS mpencrasnsier coboit H, D, Ci amkun unu Ci.¢ TaJoreHaaKulI, NPUYeM KasKIblid
rajioreH mpencrasisier cobo F, mpu 3TOM ranoreHamkuy HeoOs3aTeNbHO 3amMerneH 1 wmu 2
HE3aBUCHUMO BBIOPAHHBIMU 3aMECTHTENISIMUA Y, MPUYEM Ka Kbl 3aMECTHTENb Y HE3aBUCHUMO
BbIOpaH u3 D, ranorena, Ci6 ankuna u Ci.6 raJoreHaaKuia,

kaxaeiii R7 u R® nesasucumo npencrasiser coboit H, D unu Ci ankun, npudem Cis
aJKua HeoOs3aTenbHO 3amelneH 1, 2 unu 3 D;

kaxpiii R* HesaBucumo Beidpan us D, ranorena, Ci amkuna, Ci.6 ranorenankuna, Cas
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ankenmnma, Cie ankummma, CN, NO;, OR* SR* NHOR*, C(O)R™, C(O)NR*“R%,
C(O)NR*(OR™), C(O)OR*, OC(O)R*, OC(O)NR*R# NR%R¥ NR“NR*“R* NR“C(O)R™,
NRC4C(O)ORa4, NRC4C(O)NRC4Rd4, NRC4S(O)Rb4, NRC4S(O)NRC4Rd4, NRC4S(O)2Rb4,
NRS(0):NR¥“R#*, S(O)R®, S(O)NR¥R¥ S(0),R*, S(0)NR*“R* u 0S(0):R™, npuuem Ci.6
ankmn, Cars ankenmn, Cas ankuHmn u3 R? kasknplii HeoOs3aTenbHO 3amemeH 1, 2, 3 win 4
HE3aBUCHMO BbIOPaHHBIMU 3aMecTuTensamu RP;

kaxapii R*, RP, R u R™ mezaucumo Bribpan u3 H, Cis anmxuna, Ci.6 TajoreHakmia,
npuaeM Cr.¢ ankun uz R* RY R u R¥ kaxplii HeoOs3aTensHO 3amemes 1, 2, 3 wunum 4
HE3aBHCHUMO BBIOpaHHBIMH 3aMecTuTeasaMu RP; u

kaxaeiii RP mesasucumo Beidpan us H, D, OH, NO,, CN, ranorena, Ci.¢ ankuna, Ca
ankenmna, Cr¢ ankununa, Cie ramoreHankuna, 1uaHo-Ci¢ ankuiga, HO-Cis ankwmma, Cis
ankokcu-Cis ankuna, Cs.7 apuna, Cis ankokcu, Ci.6 raioreHankokcu, aMiuHo, Ci.6 alKHITaMUHO,
mu(Cirs amxkwn)amubo, THO, Cies ankuntuo, Cie amkuncyiabuumwi, Cie alKHICYTb(GOHHI,
kapbamu, Ci.s ankuinkapOammn, nu(Ci.s ankwn)kapdamun, kapookcu, Ci.s ankmikapOoormi, Ci4
ankoxkcukapOonmn, Ci ankuinkabonunamuHo, Ci.6 aIKIICYyIb(GOHUIAMIHO, aMUHOCYJIb(GOHNUI,
Ci.6 anxunamunOCybGOHIWI, au(Cls aTKUI)aMHHOCYIB(GOHII, aMHUHOCYIb(OoHMIAMUHO, Ci
ankmnaMuHocy IborumamMuao, au(Ci.6 aIKHIT)aMUHOCYIb()OHUITAMIHO, aMUHOKAPOOHUITAMHHO,
C1.6 ankmnamuHokapOoHmaMuHo u au(C.6 aJIKHIT)aMHHOKAPOOHUITAMUHO.

B HeKkOTOpBIX BapWaHTaxX OCYIIECTBICHUS H300pETEHHs COEAMHEHHE MPEIACTABIISIET

coboii coenunenue GpopmyJisl (V):

V)

WU ero (papMaleBTUYECKU TPUEMJIEMYIO COJIb, TTIE:

Cy BBIOpaH U3 5-4JIEHHOTO reTepoapuiia, KOTOpbIid HeoOs3aTenbHO 3amerneH 1, 2 wiu 3
HE3aBHUCHMO BBIOPAHHBIMU 3aMeCTHTENAMU R,

R® npencrasnser coboii Ci-6 alKui, KOTOPLIil HeoOs3aTeNbHO 3aMerneH 1, 2 unu 3 D;

kaxaeiii R* u R® nesasucumo npencrasisier coboit H, D umu Ci ankun, npudem Cis
aJKua HeoOs3aTenbHO 3amelnieH 1, 2 unu 3 D;

RS mpencrasnsier coboit H, D, Ci amkun unu Ci.¢ TaJoreHaaKulI, NPUYeM KasKIblid
rajioreH mpencrasisier cobo F, mpu 3TOM ranoreHamkuy HeoOs3aTeNbHO 3amMerneH 1 wmu 2
HE3aBUCHUMO BBIOPAHHBIMU 3aMECTHTENISIMUA Y, MPUYEM Ka Kbl 3aMECTHTENb Y HE3aBUCHUMO
BbIOpaH u3 D, ranorena, Ci6 ankuna u Ci.6 raJoreHaaKuia,

kaxaeiii R7 u R® nesasucumo npencrasiser coboit H, D unu Ci ankun, npudem Cis
aJKua HeoOs3aTenbHO 3amelneH 1, 2 unu 3 D;

kaxpiii R* HesaBucumo BoiOpan u3 D, ranorena, Cis ankuna, Ci-¢ ranorenankuna, CN,
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OR™ 1 NR®R%: mpuuem Ci.6 ankun u3 R* meoGsasarenbHo 3amemmeH 1, 2, 3 umy 4 He3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTe MU RP;

kaxxpiii R*, R u R% nesasucumo Briopan us H, D, Ci ankuna, Ci-6 raloreHankuna,
npudeM Ci.6 amkun u3 R* R® u RY kaxnplii neobs3arensHo 3aMeed 1, 2, 3 win 4 He3aBUCUMO
BLIOpaHHBIMU 3aMecTHTeNaMU RP; u

kaxapiii RP mesaBucumo Beibpan um3 D, OH, CN, ramorena, Cic ankuna, Cis
rajoreHankmia, Ci.¢ ankokcu, Ci.6 raorenankokcu, aMmuHo, Ci ankuia v qu(Ci- aIKi1)aMHHO.

B HEKOTOPBIX BAPUAHTAX OCYIIECTBJIEHHS H300PETEHHS] COEIMHEHHE IPECTaABIISAET

coboii coenunenue GpopmyJibl (V):

V)
U €ro (I)apMaI_IeBTI/ILIeCKI/I MPUEMIIEMYIO COJIb, TAC:
Cy BbIOpaH u3:

5 ; e o 7, P N
. Y. Y. Co s 0Ny
N-N © N-0 ' N-§ ' N=/ © n=/ © N=N ' Ny

KaKObId U3

>

KOTOPBIX HEOOA3aTEbHO 3aMelleH | 1iii 2 He3aBUCUMO BHIOPAHHBIMHU 3aMeCTUTENAMH R2;

R3 npencrasnser co6oit merun umu CDs;

kaxnpiii R* u R npencrasnser coboii H;

RS mpencrapnsier co6oit Ci.6 TajoreHajKui, NpUYeM KaxIblii rajoreH MpeicTaBIseT
coboii F;

kaxpii R7 u R® npencrasnser co6oit H; u

kaxapii R mpencrasnser coboit merun mnu CD;.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJCHHS H300PETEHUs] COEAMHEHUE MPEACTABISIET

coboii coenunenue Gopmysl (VI), (VIb) umu (VIc):
N NH;

X

(VI
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R3 | HR MNH-
R* P 0
N
RS Tﬁ-._ Rd1
HO—|R® R
HO (VIb),

(VIe),

WIH ero (papMareBTHIeCcKy PUEMIIEMYIO COJIb.
B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS H300pETEHHs COEAMHEHUE NPEACTaBISET

coboii coenunenue dpopmysl (VII), (VIIb) wnu (VIIc):

N._NH;
X
M~ Cy
(VID)
R2 I“\ NH,
N0
N
| RN
HO—R"® R
HO (VIb),
R I“\ MNH
HJ/N
=
R~
HO G
HO (VIIc),

WIH ero (papMareBTHIeCKH IIPUEMIIEMYIO COJIb.
B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS H300pETEHHs COEAMHEHUE NPENCTaBISIET

coboii coenunenune ¢popmydsl (VII), (VIIDb) umu (VIIc):
M. _NH;:

X

(VIID),
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R IHR M,
N0
N.
| R
HO CF:, Rd
HO (VIIIb),

R? luﬁ
N T
=
RA
HO——CF,
HO

WIH ero (papMareBTHIeCcKy PUEMIIEMYIO COJIb.

(VIILc),

B HEKOTOPBIX BapUaHTaX OCYIIECTBIICHUS U300PETEHHUS COENMHEHHE BBIOPAHO U3:

2-(3-(5-Amuno0-6-(1-(MeTun-ds)-1 H-nupazon-S-wn)nupasus-2-wmi)-4-MeTrnd eHin )-
3,3,3-Tpudropnponan-1,2-guona;

2-(3-(5-Amuno-6-(1-metun-1 H-nupazon-4-un)nmupasus-2-mn)-4-metundenmn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-Amuno-6-(1 H-upazon-4-wn)nupas3us-2-mn)-4-merumndenmn)-3,3,3-
tpudTopnponan-1,2-guona;

2-(3-(5-AMuHO-6-(3-METUITM30KCA30I- 5-WT) TUPa3uH-2 -1 )-4-metundennn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-AmuHo-6-(130THA30-4-1)TUpa3uH-2-1i)-4-metundennn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-AmuHO-6-(M30THA30J-5-WT)IUPa3HH-2-1i)-4-MeTund eHnn)-3,3,3-
TpudTOpnponas-1,2-nuona;

2-(3-(5-amuHO-6-(3-MeTHIM30THA30JI-5- 1T ) Tupa3uH-2-ui)-4-metundennn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-AMuHO-6-(2-MeTHUIIOKCA30II- 5 -1IT) TP a3uH-2-1i )-4-meTuindermn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-amuHO-6-(2-MeTHITHA30I- S -WIT)THpa3uH-2-1i )-4-merundenmn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-AmMuHO-6-(0Kca30-S-mn)nupasuH-2-mn)-4-metundenmn)-3,3,3-rpud Toprponas-
1,2-muona;

2-(3-(5-AmuHo-6-(1 H-upazon- 1 -un)nupasun-2-mn)-4-metumndennn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-Amuno-6-(1H-1,2,3-tpuazon- 1 -mn)nupasus-2-un )-4-metunenmn)-3,3,3-
Tpudropnponas-1,2-auomna;

(2-(3-(5-Amuno-6-(2H-1,2,3-Tprazon-2-uia)nupasus-2-mn)-4-merunpenmn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-Amuno-6-(1H-1,2,4-tpuazon- 1 -un)nupasus-2-un)-4-metunpenun)-3,3,3-
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Tpudropnponas-1,2-auomna;
2-(3-(5-AMuHO-6-(2-MeTHUI0KCA30II-5-MT) TP a3uH-2-1)-4-(metni-ds ypenmn)-3,3,3-
Tpudropnponas-1,2-auona;
3-amuHO0-6-(2-(metnn-ds)-5-(1,1,1-rpudrop-2,3-auruapoxcunponan-2-ui)pexun)-N-
(Terparunpo-2H-nupan-4-mn)nupazuH-2-kapOoKcaMuaa;
3-amuHO-6-(5-(1,1-mudrop-2,3-muruapokcunponan-2-mn)-2-(metui-ds ) ernn)-N-(4-
ruapokcubuimkio[2.2. 1 Jrenran- 1 -nn)nupasun-2-kapookcamuaa,
3-amuHO0-6-(2-(Metni-ds)-5-(1,1,1-rpudrop-2,3-guruapoxcudOyran-2-wmn)penn )-N-
(Terparunpo-2H-nupan-4-un)nupasuH-2-kapOokcaMuna,;
2-(3-(5-amun0-6-(3-metui- 1 H-nupazon-4-un)nupasuH-2-mn)-4-(metin-ds ) peHu) -
1,1,1,4,4,4-rekcapropOyTan-2,3-quona;
2-(3-(5-amuH0-6-(3-meTmi- | H-nupazon-4-un)nupasud-2-mwn)-4-(meti-ds ) peHu)-
1,1,1,4,4,4-rekcadpropOyTan-2,3-quona;
3-amuHO-6-(2-meTnn-5-(1,1,1-tpudrop-2,3-muruapoxkcu-3-mMeTunoyTan-2-ui)heHun )-N-
(Terparunpo-2H-nupan-4-wn)nupasuH-2-kapOokcaMuna,;
2-(3-(5-amun0-6-(1-((1-meTun-1 H-nupa3zomn-3-uin)cyib(h OHUI )a3€ TUANH- 3 - 1T )ITHPA3U H-
2-un)-4-metundennn)-3,3,3-tpudropnponas-1,2-auomna,;
(3-(3-amunO-6-(2-MeTHn-5-(1,1,1-TpudTop-2,3-1UruapoKCUNponan-2-
W) €HUI ) TUPA3HH-2-MIT) UKI00Y THIT)(3 -TH AP OKCHA3ETHIUH- | -1JT)METaHOHa,
3-amuHO-N-((18,3R)-3-umanounkno0ytun)-6-(2-(mernin-ds)-5-((S)-1,1, 1-rpudrop-2,3-
IAUTUAPOKCUTIPONIaH-2-1iT)(EHIIT ) TUpa3uH-2-kapOoKcaMua,
3-amuH0-N-((18,25)-2-runpokcunmkiaorekcui )-6-(2-(merun-ds)-5-((S)-1,1, 1-rpudrop-
2,3-IUruApOoKCUNponaH-2-ui)heHu )mupazuH-2-kapOokcaMua;
3-amuHO-N-((mpanc)-3-ruapokcurerparunpo-2H-nmupan-4-mn)-6-(2-(merui-ds)-5-((S)-
1,1, 1-tpudrop-2,3-muruapokcunpomnan-2-mi ) eHun ) mipasnH-2-kapOoKcaMua,
3-amuHO-N-((18,3R)-3-runpokcu-3-(Tpud ropmeTin)kno0ytui )-6-(2-(metin-ds )-5-
((S)-1,1,1-tpudrop-2,3-AUrHIPOKCUTTPONIAH-2 - 1T )(PEHIT )ITUPa3UH-2-KapOOKCaMHIa,
3-amuHO-N-((18,3R)-3-runpokcu- 1 -merummknodytun)-6-(2-(metmn-ds )-5-((S)-1,1,1-
TpuTOp-2,3-AUTHUIPOKCUTIPONIaH-2 -1 )(PEHIIT ) TUPA3HH-2-KapOOKCaMHa,
(8)-3-amunO-N-(4-(runpokcumernin)onnukio[ 2. 1. 1]rexcan- 1 -nm)-6-(2-(meTrn-ds)-5-
(1,1,1-tpudTop-2,3-1IUruapOoKCUIPOTIaH-2 -1 )PEHUI )TH pa3HH-2-KapOOKCaAaMUA,
(8)-3-amunO-N-(3-(runpokcumernin)onuukio| 1.1.1]nenran- 1 -nn)-6-(2-(mernin-ds)-5-
(1,1,1-tpudTop-2,3-IUruapoKCUIPONaH-2 -1 ) PEHUI )TH pa3HH-2-KapOOKCaAMUA,
3-amuHO-N-((S)-1-rugpokcunponan-2-mn)-6-(2-(meruin-ds)-5-((S)-1,1, 1 -tpudrop-2,3-
IUTUAPOKCUTIPOTNIaH-2- 1) eHIT ) TUpa3uH-2-kapOoKcaMua,
(8)-3-amunO-N-(2-11IMaHO-2-MeTuanponui)-6-(2-(merun-ds)-5-(1,1, 1 -tpudrop-2,3-
IUTUAPOKCUTIPOTIaH-2- 1) eHIIT ) TUpa3uH-2-KkapOoKkcaMua,
(8)-3-amunrO-N-(4-rugpokcnbmumkio| 2.2. 1 renran-1-mn)-6-(2-(metun-ds)-5-(1,1,1-
TpudTop-2,3-AUrHAPOKCUIIPONIaH-2 -1 )(pEHIIT ) TUPa3HH-2-KapOOKCaMUa,
3-amuHO-N-((R)-1-runpoxcurnponan-2-mun)-6-(2-(metun-ds)-5-((S)-1,1,1-rpudrop-2,3-
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IUTUAPOKCUTIPOTIaH-2- 1) eHIIT ) TUpa3uH-2-kapOoKkcaMua,

($8)-3-amunO-N-(4-ruppokcudbnunkio| 2. 1. 1]rexcan-1-nm)-6-(2-(merun-ds)-5-(1,1,1-
Tpudrop-2,3-AUrHapOKCUNIPONIaH-2 -1 )(pEHIIT ) TUPa3HH-2-KapOOKCaMUa,

3-amuHO0-6-(5-((5)-1,1-gudTop-2,3-muruapokcunpornan-2-mui)-2-(meten-ds )b enun)-N-
((15,28)-2-ruapOoKCULIMKIIOTEKCHIT )T Pa3UH-2-KapOOKCaMuaa;

3-amuHO0-6-(5-((S)-1,1-mudTop-2,3-muruapokcunponas-2-ui)-2-(metun-ds ypernn )-N-
((1R,2R)-2-runpOKCHULIUKIIOT€KCHUIT )ITH Pa3HH-2-KapOOKCaMHIa,

(8)-3-amunO-N-(4-unanobuumkio[ 2. 1.1]rexcan-1-mw)-6-(5-(1,1-mudrop-2,3-
IOUTUAPOKCUTIPOTIaH-2-1i)-2-(MeTi-d3 )peHnn) mupasuH-2-kapOokcaMuaa;

(8)-3-amun0-6-(5-(1,1-gudTop-2,3-muruapoxcunponan-2-ui)-2-(metmi-d3 )pennn)-N-
(Terparunpo-2H-nupan-4-wn)nupasuH-2-kapOokcaMuia,;

(8)-3-amun0-6-(5-(1,1-1ud TOP-2,3-TUrHAPOKCHUITPOTIAH-2-1 )-2-MeTUIIP e HII )- V-
(Terparunpo-2H-nupan-4-wn)nupasuH-2-kapOokcaMuna,;

3-amuHO-6-(5-((S)-1, 1 -mudTop-2,3-muruapoxcunponas-2-uin)-2-merundernn)-N-((S)-1-
TUAPOKCHUIIPOTIAH-2- 1) TUPa3HH-2-KapOOKcCaMHa,

3-amuH0-6-(5-(1,1-audrop-2,3-auruapoxcurponan-2-mn)-2-metuwidennn)-N-(4-
ruapokcuOuKio[2.2. 1 renran- 1 -mn)mupasun-2-kapOokcaMuaa;

(3-amuHO-6-(5-((S)-1,1-nudrop-2,3-AUrnApoKCUNpOnan-2-ui)-2-MeTHI(H eH NI ) TUpa3uH-
2-un)((R)-2-(ruapOoKCUMETHII ) TUP POJTUIUH- | -MJT)MEeTaHOHA,

(8)-3-amun0-6-(5-(1,1-nud TOP-2,3-MUrHAPOKCHUITPOTIAH-2-UT)-2-MeTUIPeHN )-N-
M30TIPOIMIINUPA3HH-2-KapOOKCaMUAa;

3-amuHO-N-(4-imanodunukio[2.1. 1 rexcan- 1-un)-6-(5-(1,1-nu¢prop-2,3-
JOUTUPOKCUTIPONIAH-2-1IT)-2-MeTHII(EeHNIT ) TUpa3uH-2-KapOoKcaMuaa;

3-amuHO-6-(5-((S)-1,1-mudTop-2,3-nuruapoxcunponan-2-mn)-2-meruiadenmn )-N-(3-
meruiteTparuapodypan-3-min)nupasus-2-kapbokcamuna u

2-(3-(5-amuHO-6-(TpHudTOpMETILI )THpa3UH-2-11 )-4-MeTuindeHmn)-3,3,3-
Tpudropnponas-1,2-auona;

WK €ro YHAHTHOMEpa, IUacTepeoMepa Hild TayTOMepa,

Wi ero (QapMaleBTHYECKH TPUEMIIEMYI0 COJIb. B HEKOTOpbIX  BapHUaHTax
OCYINECTBJICHHs] U300pEeTeHHsI COSAMHEHHE MPENCTABIsET COOOU (S)-3HAHTHOMEP OIHOTO W3
NPEAIIECTBYIOIINX COSAMHEHUI WK ero (papMaleBTHYECKH MPUEMIIEMYIO COJb. B HEKOTOpBIX
BApUAHTAX OCYILIECTBIEHHs HM300pPETEHUs COECAMHEHHUE MpencTaBysier coboit (K)-sHaHTHOMED
OJHOTO M3 MPEIIECTBYIOLUINX COEAWHEHHH WK ero (papMaleBTUYECKH MPHEMIIEMYI0 coilb. B
HEKOTOPBIX ~ BAapHaHTaX OCYIIECTBICHUS H300peTeHUs HM300peTeHHe BKIKOYAET  BCE
CTEPEON30MEPHI BBILIEYTIOMSHYTHIX COSIUHEHHH.

B HEKOTOpBIX BapHaHTax OCYLIECTBIECHUS H300pETEeHHs COEAMHEHUE NPENCTaBIsIEeT

coboii coenunenue GpopmyJsl (I):
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R? 1y

WK ero (apMaLeBTHYECKH PUEMIIEMYIO COJIb, TIE:

X! npencrasnser coboit N unu CRY;

R! Bri6pan u3 H, D, ranorena, Ci. ankuna, Ci amkokcu, Ca¢ ankenuna, Ca-¢ alKHHUNA,
Ci1.6 ranorenankmia, Ci.¢ rajorenankokcu, CN, OH u NH;;

R? Bri6pan u3 C(O)NRCIRYL;

R3, R* u R® xaxplii Hesasucumo BbIOpan u3 H, D, ranorena, CN, OH, C. ankuna, Ci
ranoreHaykmna, Cr ankenuna, Cre ankunauna, Ci. ankokcH, Ci¢ rajioreHankokcu, quaHo-Ci
ankuna, HO-Ci6 ankuna, Ci.s ankokcu-Ci.¢ ankmna, Cs.¢ Hukaoankuiaa, aMuHo, Ci.6 AIKUJIAMUHO,
1u(C1 anmkun)amuso 1 C(O)NRCRY, npuuem Ci ankun HeoOs3aTenbHO 3amemmeH 1, 2, 3, 4, 5
unu 6 D;

RS R’ u R® xaxpiii Hesasucumo Buibpan u3 H, D, Ci. ankuna, Ci- ranorenankuna, Ca-
ankenmna, Cr.s ankuamna, Ce.10 apuna, Cs.io uukmoankuia, 5-10 aneHHoro rerepoapmia, 4-10
ujeHHoro rerepouukoankuna, Ce10 apun-Cie ankun-, Cs.io muknoankun-Cie amkui-, (5-10
uneHHblii  rerepoapun)-Cie amkun-, (4-10 unenneiii rerepoapun)-Cie ankuit-, C(O)R®,
C(O)NR®RE, C(O)NRS(OR¥), C(O)OR¥, C(=NR)R® C(=NOH)R®», C(=NCN)R® u
C(=NR®*)NR®R® mnpuuem Cis amkun, Crs ankenmn, Cie ankuaun, Ce.i0 apun, Cs.po
ukJoankui, 5-10 unennsiii rerepoapu, 4-10 unenHbiii rerepouukioankmi, Ce.10 apui-Ci
ankui-, Cs.o umknoankmn-Cie ankui-, (5-10 unenusiii rerepoapui)-Cie ankmn- u (4-10
uneHHbli reTpouukitoankun)-Ci amkun- u3 RS, R7 u R® kaxnpii neobsasarensHo 3amernes 1, 2,
3,4, 5, 6,7 umu 8 He3aBUCUMO BhIOpaHHBIMU 3aMecTuTenamu RB; 1 npu stom Ci.¢ ranorenankun
w3 RS R’ wmu R® meobGszatenvHo 3amemen 1, 2, 3 umu 4 HE3aBHCHMO BBIODAHHBIMH
3aMECTUTEIISIMH Y

Kax bl Y He3aBucumo BbiOpaH u3 D, ranorena, Ci.s ankuna u Ci.¢ TaJlOreHaIKHIA,

utn 3amectutend R® u R’ BMmecTe ¢ KONBIEBLIMH AaTOMaMH, K KOTOPBIM OHH
NPUCOEANHEHBI, 00pa3yroT C3.10 UKJIOATKUI WK 4-7 YIEHHBIH reTepOLUKIOANKII, KaXIbld U3
KOTOPBIX HEOOA3aTeIbHO 3aMerneH 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMecTHTeNsIMH RE;

win 3amecturend R’ u R® BMmecTe ¢ KOnbleBbIMH aTOMaMmu, K KOTOPBIM OHH
NPUCOEANHEHBI, 00pa3yroT C3.10 HUKJIOATKUI WK 4-7 YIEHHBIH eTepOLUKIOANKNI, KaXIbId U3
KOTOpBIX HEOOA3aTeIbHO 3aMelneH 1, 2, 3 uiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMecTHTeN MU RE;

R u RY kaxnpiii Hesasucumo BuibpaH u3 H, Ci amxuma, Ci ramoreHamkmna, Ci
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10

yieHHbI rerepoapun)-Cis ankui- u (4-10 uneHHbIN rereporukinoankui)-Ci.¢ aIKui-, IpuiemM
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Ci6 anmkumn, Cre ankenwn, Cire ankunuia, Ce.i0 apwn, Cs.; mukmoankwi, 5-10 dneHHbIR
rerepoapuii, 4-10 unensbiii rerepouukiaoankui, Ce.10 apun-Ci.e ankui-, Cs.7 nukinoankuin-Cie
ankui-, (5-10 unennenii rerepoapun)-Ci.s ankui- u (4-10 unenHblil rerepoumkioankui)-Cis
ankmn- w3 R u RY, kaxnmerii HeoOasarensHo 3amemen 1, 2, 3, 4, 5, 6, 7 unu 8 He3aBHCHMO
BLIOpaHHBIMU 3aMecTHTenaMu RM;

kaxapii R u RY mesaBucumo Buibpan u3 H, Ci ankuma, Cis ramorenankuma, Ca.
ankenmna, Cis ankunmna, Cs.jo umknoankwna, 4-10 unennoro rerepoapuina, Cs.1o apui-Ci
ankmi-, Cs.o muknoankumin-Cie ankun-, (5-10 unennsiii retepoapui)-Cis ankmi- u (4-10
YJieHHbIH rerepouukyioanku)-Cie aakui-, npudeM Ci.s ankui, Cr.s ankenun, Cr ankuami, Cs.
10 uukyoankui, 4-10 uneHHbIi rerepounkaoankmi, Ce.10 apun-Ci.¢ ankui-, Cs.1o uukiaoaakui-Ci.
6 ankmi-, (5-10 unennsidi rerepoapui)-Ci.6 ankmwi- u (4-10 uneHHsbIi rereporukiIoankui)-Ci.

ankmi- u3 R u RY, xaxwiii HeoOs3aTenbHO 3amemer 1, 2, 3, 4, 5, 6, 7 win 8 HE3aBHCHMO

3

BLIOPAHHBIMU 3aMeCcTHTeNsMU RA;

umi mo6oii RS u RY, mpucoenunennerii x Tomy xe atomy N, BmecTe ¢ aToMoM N, K

,
KOTOPOMY OHH NPHUCOEOUHEHBI, 00pasyioT 4-, 5-, 6- WiH 7-4IEHHYIO TeTepOLUKIOATKIIBHYIO
rpymmny, npudeMm 4-, S5-, 6- win 7-4ieHHas TeTepOLMKIIOANKIIIbHAs Tpynmna HeoOs3aTeIbHO
3amernena 1, 2, 3,4, 5, 6, 7 win 8 He3aBUCHMO BIOPAHHBIMHU 3aMECTHTEIISIMU R4,

kaxpiii R%, R RS u R® nezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKuna,
Cz6 ankenuna, Cz¢ ankununa, Ce-10 apuna, Cs.1o nukiaoankuia, 5-10 uineHHoro rerepoapuia, 4-
10 unennoro rerepouuknoankumna, Ce-10 apun-Ci.¢ ankun-, Cs.io nuxnoankun-Ci.¢ ankui-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbId rereporuknoankui)-Ci.¢ ajIKuiI-, IpuiemM
Ci6 amkun, Cie ankenun, Cr.s ankunun, Ce.10 apud, Cs.io mukmoankui, 5-10 dneHHbIR
rerepoapuii, 4-10 unennsiii rerepouuknoankui, Ce.10 apun-Cie ankui-, Cs.10 nukinoankumi-Ci.
ankui-, (5-10 unensbiii rerepoapmin)-Cie ankuia- u (4-10 uneHHbIH rereponukioankun)-Cis
ankmi- u3 R®, R®, RS u R, kanplii Heobs3aTenbho 3amemten 1, 2, 3, 4, 5, 6, 7 unu 8
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTeN MU RE;

umi moboit R u R®, mpucoennnennerii x Tomy sxe atomy N, BmecTe ¢ atroMoM N, K

>
KOTOPOMY OHH TMPHUCOEIUHEHBI, 00Pa3yrT S5- WM O-4JIEHHYIO TeTepOapuibHyK wid 4-, 5-, 6-
WK 7-4JIEHHYIO TeTePOLMKIIOANKUIIbHYIO TPYIIY, IpUdeM S- Wi O-dJieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- uiu 7-4jieHHas reTePOIUMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BLIOpPaHHBIMHU 3aMecTuTensmu R5;

kaxaeii R mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Ci ramoreHankokcH, Cir.s anmkenuna, Cr. ankuamna, Ce.10 apuna, Cs.o
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankmi-, Cs.qo mukmoankmi-Cis ankwmi-, (5-10 unenssiii retepoapmin)-Cis ankmi- u (4-10
YJIEHHBIA reTepOonuKIoanKi)-Ci.6 aIKuiI-;

kaxplii RA Hesasucumo Beidpan us D, ranorena, Ci amxuna, Ci. ranorenankuna, Cas
ankenuna, Cys ankunumna, Ce.10 apuna, Cs.; uuknoankuia, 5-10 unenHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10

yieHHbI retepoapui)-Ci.¢ ankui-, (4-10 unennsiil rerepouukioankui)-Ci.s ankui-, CN, NO,
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OR*  SR* NHOR*™ C(O)R™ C(ONR“R¥ C(O)NROR™), C(O)OR* OC(O)R™,
OC(O)NR*R%* NR“R%* NR*“NR“R# NRC(O)R® NR®C(O)OR*, NR*“C(O)NR®“R%,
C(=NR*HR™  C(=NOH)R®  C(=NCN)R™ C(=NR*)NR“R¥, NR“C(=NR*)NR*R%,
NRC(=NR*)R, NR*C(=NOH)NR*R% NR*C(=NCN)NR*R%, NRS(O)R™,
NRS(O)NR*R¥,  NRS(0),R™, NRS(0):NR“R# S(O)R™ S(O)NR™“R¥ S(0O)R™,
S(0):NRR%,  OS(O)(=NR*HR® ~ OS(0)R™, SFs, P(O)RMR# OP(O)(OR™)(ORM),
P(O)(OR™)(OR™) u BR*RM, npuuem Ci anxun, Ca ankenun, Ca.¢ ankunun, Ce.10 apui, Cs.7
nukioankui, 5-10 unenHsii rerepoapui, 4-10 unenHbiii retepouukioankui, Ce.10 apmi-Cis
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 dieHHbIH
rerepouuknoankn)-Cis ankuin- u3 RA, HeoOsasatensHo 3amemen 1, 2, 3, 4, 5, 6, 7 unn 8
HE3aBHCUMO BBIOPAHHBIMH 3aMecTuTesMu RP;

kaxaeiii R® nesasucumo su16pan u3 D, ranorena, Ci ankuna, Ci ranorenankuna, Cas
ankenuna, Cys ankununa, Ce.10 apuna, Cs.; umknoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapin)-Ci.¢ ankmi-, (4-10 unensslii rerepouukiaoankui)-Ci.¢ ankmi-, CN, NO,
OR®, SR*2 NHOR¥, C(O)R’?, C(O)NR®ZR% C(O)NR(OR"?), C(O)OR*, OC(O)R?
OC(O)NR®ZRZ, NRR®, NR“NR“R% NRZC(0)R2, NRC(0)OR*, NRC(O)NRR%
C(=NR®HR®?  C(=NOH)R®?, C(=NCN)R?, C(=NR)NRR%, NR2C(=NR%2)NRR%,
NR®2C(=NR)R??, NR®2C(=NOH)NR2R%, NR®2C(=NCN)NR?R%, NR2S(0)R?2,
NR2§(0)NR®2R%?,  NRS(0),R*2, NRS(0),NR®2R%, S(O)R2, S(O)NRZR%, S(0),R",
S(0)NR2R%,  OS(0O)(=NR})R®?, 0OS(0),R*?, SFs, P(O)R“R#, OP(O)(OR")(OR?),
P(O)(OR™2)(OR2) u BR’R¥ npuuem Cis anxun, Ca-s anxenun, Cas ankunmn, Ce-10 apui, Ci
uKaoankui, 5-10 unenssiii rerepoapui, 4-10 unennsiii rerepouuknoankus, Ce-10 apui-Cis
ankui-, C3.7 uknoankui-Ci.¢ ankuin-, (5-10 unennsiii rerepoapuin)-Ci.¢ ankui- u (4-10 uieHHbINH
rerepouuknoankun)-Cis ankun- u3 R neobsasatensno samemen 1, 2, 3, 4, 5, 6, 7 umu 8
HE3aBHCHUMO BBIOpPAHHBIMH 3aMecTHTe MU RM;

kaxpiii R2, RP2, R? u R¥ meszaucumo Boiopan u3 H, Ci. anmknna, Cl.¢ FraloreHanKuna,
C».6 ankennna, Cr.¢ ankunamia, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cis amkun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH rerepoapin)-Cis ankui- u (4-10 wneHHb rerepoukinoankui)-Ci.¢ ajIKmi-, mpuaemMm
Cis anmkun, Cre ankenmn, Cire ankunui, Ce.i0 apwn, Cs.; muknoankwi, 5-10 dneHHbIN
rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankmi- u3 R2, RP? R? u R¥ kaxneiii Heobs3arensHo 3amemes 1, 2, 3, 4, 5, 6, 7 w8
HE3aBHCHUMO BBIOpPAaHHBIMH 3aMecTuTesMu RM;

umi moboit R? u R%, mpucoenunenHsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHCOSAMHEHBI, 00Pa3yroT S5- WK O-4JIEHHYIO TeTepOapuibHy win 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKIWIBHYIO TPYIIY, IpUdeM S5- Wi O-djieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jieHHas reTepOLUKIIOAKUIIbHAS TPYIIa HeoOs13aTeIbHO 3amerneHa 1, 2, 3,

4,5, 6,7 unu 8 HE3aBUCUMO BbLIOpaHHBIMU 3aMecTuTensmu RM;
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kaxaeii R mesaBucumo BbiOpan u3 H, OH, CN, Ci.s ankuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.
nuksoankuia, 5-10 uaeHHoro rerepoapuia, 4-10 unenHoro rerepouukioankuia, Ce.10 apuin-Cis
ankui-, Cs.7 nqukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnn)-Ci- ankui- u (4-10 dieHHbIH
reTepounkIoankmn)-Ci.¢ aaKu-;

kaxaplii R? u R® He3aBHCHMO BoiOpan u3 H, Cis anmkmia, Cirs ankokcu, Cis
ranoreHankmna, Cis ranoreHankokcu, Cirs ankenmna, Cr.s ankununa, Ce.10 apuna, Cs.
nukioankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 dieHHbIH
reTepourKI0ankui )-Ci.¢ aTKUI-;

kaxpiii R'2 u R2 nesasucumo Beiopan u3 H, Ci ankuna, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ces.10 apuna, Cs7 nuknoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cis ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 dneHHbIH rerepouKaoankui)-Ci.¢ aIKUI-;

kasxpiii R12 u R¥ nesasucumo seiopan ns OH, C1. anmkokcn i Ci TaTOreHaNKOKCH,

umi moboii RI? u R¥, mpucoemuHenHblii k TOMy ke aToMy B, BMecTe ¢ aTomoM B, k
KOTOPOMY OHH TMPUCOEIUHEHBI, 00pa3yloT S- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIIITY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuja U Ci. TaJIOTeHATIKHIIA,

kaxpiii R* RP R u R* nmezasucumo suiopan u3 H, Ci. ankuna, Ci.¢ raloreHanKkuna,
C».6 ankenuna, Cz. ankunmia, Ce.10 apuna, Cs7 qukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbIdl rereporuknoankui)-Ci.¢ aIKui-, IpuiemMm
Ci6 anxwmn, Cr.e ankenmn, Cie ankuaun, Ce.10 apwn, Cs.; mukimoankwi, 5-10 4ieHHBIH
rerepoapuii, 4-10 unennsiii rereporukaoankui, Ce.1o apun-Cie ankui-, Cs.; nukmoankui-Ci.e
ankui-, (5-10 unennswni rerepoapui)-Ci.s ankmi- u (4-10 unenHblil rerepoumkioankun)-Cie
ankmi- u3 R* R™ R u R kaxneiii meoOs3arenbHo 3amemen 1, 2, 3, 4, 5, 6, 7 win 8
HE3aBHCHUMO BBIOPAHHBIMH 3aMecTHTe M RP;

umi moboit R u R%, mpucoenunennsrii k Tomy xe atomy N, BmecTe ¢ aToMoM N, K
KOTOPOMY OHH TMPHUCOEAUHEHBI, 00Pa3yOT S5- WK O-4JIEHHYIO TeTepOapuibHyK win 4-, 5-, 6-
WIH 7-4JIEHHYIO TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wi O-dJieHHasl TeTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jieHHas reTepOLMKIIOAIKUIIbHAS TPYIIa HeoOsI3aTebHO 3aMerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBHUCUMO BLIOPAHHBIMU 3aMecTuTenamu RP;

kaxaeii R® mesaBucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apuna, Cs.z
nukioankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 uuknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Cy.6 aITKUTI-;

kaxnpiii R® u R& mesapucumo Boiopan n3 H, Cie amkuma, Ci amkokch, Cie

ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
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nukoankuia, 5-10 uaeHHoro rerepoapuia, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, Cs.7 qukmnoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnin)-Ci- ankui- u (4-10 dieHHbIH
rereponnkI0ankmn)-Ci.¢ aIKuI-;

kaxpiii R u R* nesasucumo BeiOpan u3 H, Ci ankuma, Cis ranoresankuna, Cas
ankenuna, Cy ankununa, Ce-.10 apuna, Cs7 nuknoankuna, 5-10 ynenHoro rerepoapunia, 4-10
ynieHHoro rerepouukiaoankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
ynieHHbIH rerepoapui)-Ci.6 ankui- u (4-10 dneHHbIH reTepouKkaoankui)-Ci.¢ aIKu-;

kasxpiii R u RM nesaBucumo Bri6pan n3 OH, C. ankoken i Ci6 TaJOreHaIKOKCH,

umi moboii R* u R™, mpucoemuuenssiii k Tomy xe atomy B, BMecTe ¢ aTomom B, x
KOTOPOMY OHH TMPUCOEIUHEHBI, 00Pa3yIOT S- WIH O-4JIEHHYIO T'€TePOLUKIIOANKIIIBHYIO TPYIIY,
Heo0s13aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuia u Ci.¢ TaJIOreHAKHIIA,

kaxaeiii RP mesasucumo Buibpan usz H, D, ramorena, Cis ankuna, Ci- raloreHaikuia,
C».6 ankennna, Cr.¢ ankuamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapmia, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIH retepoapmn)-Ci.¢ ankui-, (4-10 unensslii rerepouukioankui)-Ci.¢ ankmi-, CN, NO,
OR®, SR®* NHOR®, C(O)R® C(O)NR®“R% C(O)NR®“(OR), C(O)OR¥ OC(O)R,
OC(O)NRCSRdS, NRcstS, NRCSNRCSRdS, NRCSC(O)RbS, NRCSC(O)ORaS, NRCSC(O)NRCSRdS,
C (:NReS )RbS , C (:NOH)RbS ; C (:NCN)RbS , C (:NReS )NRCSRdS , NRSC (:NReS)NRCS RdS’
NRSC (:NRE:S )RbS, NRSC (:NOH)NRCSRdS , NRSC (:NCN)NRCSRdS ) NRSS (O )RbS ,
NR®S(O)NR®RY| NR®S(0),R*, NRS(0),NR“R¥ S(O)R?’ S(O)NR“R®, S(0),R®,
S(0):NR“R®,  OS(O)(=NR*)R®, 0OS(0)R*, SFs, P(O)RPR®, OP(O)(ORY)(ORP),
P(O)(OR™)(OR®) u BR°RY npuuem Cis anxun, Ca- anxenun, Cas ankunun, Ce-10 apun, Cs
ukoankui, 5-10 unennsiii rerepoapun, 4-10 unennbiii rerepouukinoankmi, Ce.10 apui-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapui)-Ci-¢ ankui- u (4-10 dieHHbIH
rerepormknoankmn)-Cis ankun- u3 RP xaxmeiii HeoOs3atensHO 3amemeH 1, 2, 3 wim 4
HE3aBHCHUMO BHIOpaHHBIMHU 3aMecTuTeasaMu RE;

kaxpiii R¥, RP R u R% nezaBucumo Buiopan u3 H, Ci. amknna, Cl.¢ raloreHanKuna,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapwuia, 4-10
yjeHHoro rereporukioankuna, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
yieHHbIN rerepoapin)-Cis ankui- u (4-10 wneHHb rereporukinoankui)-Ci.¢ aIKuiI-, mpuiemMm
Cis anmkmn, Cre ankenmn, Cire ankunui, Ce.10 apwn, Cs.; mukmoankwi, 5-10 dneHHbIH
rerepoapuii, 4-10 unenssii rerepouuknaoankui, Ce.10 apun-Cie ankui-, Cs.7 nuknoankun-Cie
ankui-, (5-10 unenneni rerepoapun)-Ci.s ankwi- u (4-10 unenHbli rerepoumkioankun)-Cis
ankmi- u3 R¥, R R® u R® kasxeiii HeoOs3aTenpHO 3amemteH 1, 2, 3 wiM 4 HE3aBHCHMO
BLIOpaHHBIMHU 3aMecTuTeIsamu R,

umi moboit R u R® mpucoenunennsiii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOPOMY OHH TMPHCOEAUHEHBI, 00pPa3yroT S5- WM O-4JIEHHYIO TeTepoapuibHyO wid 4-, 5-, 6-
WIA 7-4JIEHHYI0 TeTePOLMKIIOANKIIBHYIO TPYIIY, IpUdeM S- Wi O-djieHHasl reTepoapuiibHast

iy 4-, 5-, 6- unu 7-4JeHHas reTepOLMKIIOAIKIIIbHAS IpyIna HeoOs3aTenbHO 3amerena 1, 2, 3
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WM 4 HE3aBMCUMO BbIOpaHHBIMH 3aMecTuTesiMu RY;

kaxapii R® mesasucumo BbiOpan u3 H, OH, CN, Ci. amkuna, Cis ankokcu, Cis
ranoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Cs.z
nuksoankuia, 5-10 uneHHoro rerepoapuia, 4-10 unennoro rerepouukioankuia, Ce.10 apui-Cis
ankui-, Cs.7 nquknoankui-Ci.¢ ankmi-, (5-10 unennsiii rerepoapnin)-Ci- ankui- u (4-10 dneHHbIH
reTepoLrKI0anKiu)-Ci. aJIKHII-;

kaxapii R® u R® nesasucumo BeiOpan u3 H, Cis amkuma, Cis ankokcn, Cis
ranoreHankmna, Cie ramoreHankokcH, Crs ankenuna, Cr.s ankununa, Ces.o apuna, Cs
nukioankuia, 5-10 uneHHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Ci
ankui-, Cs.7 nuknoankui-Ci.6 ankmi-, (5-10 unennsiii rerepoapuin)-Ci- ankui- u (4-10 wieHHbIH
reTepourKI0anKimi )-Ci.6 aTKUI-;

kaxpiii R u RS nesasucumo Beiopan u3 H, Ci ankuna, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 unenHoro rerepoapuna, 4-10
yjeHHoro rerepouukioankuiaa, Ce.10 apun-Cie ankun-, Cs.; mukiaoankun-Cie ankui-, (5-10
wneHHbIH rerepoapui)-Ci.6 ankui- u (4-10 uneHHbIH rerepouKaoankui)-Ci.¢ K-,

kaxplii RS u RY nesasucumo sriopan ns OH, C1. anmkokcu i Ci TaTOreHaNKOKCH,

umi moboii R’ u R¥ | mpucoemunennsiii k ToMy ke aTomy B, BmecTe ¢ aTomoM B, k
KOTOPOMY OHH TPUCOEIUHEHBI, 00pa3yloT S- WIH 6-4JICHHYIO T'€TePOLUKIIOANKIIBHYIO TPYIIITY,
HeoO0s13aTeIbHO 3aMelleHHyo 1, 2, 3 win 4 3aMecTUTeNsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankuia U Ci. TaJIOT€HATIKHIIA,

kaxapiii RE nesasucumo Bwibpan us H, D, ranorena, Ci.c ankuna, Ci raloreHankunia,
C».6 ankenuna, Cz. ankunmna, Ce.10 apuna, Cs7 qukioankunia, 5-10 uneHHoro rerepoapuia, 4-10
ynieHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yyieHHbIH retepoapin)-Ci.¢ ankmi- u (4-10 uneHsbli rerepounkiioankii)-Ci.e amkui-, CN, NO,
OR?*, SR¥*, NHOR¥, C(O)R®, C(O)NR®RY C(O)NR®(OR), C(O)OR¥*, OC(O)RY,
OC(O)NRCGRdG, NRCGRdG, NRCGNRCGRdG, NRCGC(O)RbG, NRCGC(O)ORaG, NRC6C(O)NRC6Rd6,
C(:NR86)Rb6, C(:NOH)Rb6, C(:NCN)Rb6, C(:NReG)NRC6Rd6, NRcGC(:NRe6)NRc6Rd6’
NRC6C(:NRS6)Rb6, NRCGC(:NOH)NRCGRdG, NRC6C(:NCN)NRC6Rd6, NRC68(O)Rb6,
NRS(O)NR®R%  NR®S(0),R* NR®S(0),NR®R%* S(O)RY S(O)NR®RY S(0),R%,
S(0)NR*R%,  OS(O)(=NR®)R®  OS(0)RY, SFs, P(O)R®R#  OP(O)(OR™)(ORY),
P(O)(OR™)(OR®) u BR*R¥, npuuem Ci anxun, Ca- anxenun, Cas ankunmn, Ce-10 apun, Ciz
uknoankui, 5-10 unenssiii rerepoapui, 4-10 unenHblii rerepouukioankus, Ce-10 apui-Cis
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapmn)-Ci.¢ ankui- u (4-10 dieHHbIN
reTepourKIoaNKim )-C.¢ aKHII- U3 RE kaxnplii Heobs3aTenbHO 3ameineH 1, 2, 3, 4, 5, 6, 7 wiu 8
HE3aBUCHMO BBIOPAHHBIMHU 3aMecTuTensamMu RY;

kaxpiii R®, R R u R% nezasucumo suiopan u3 H, Ci. anmkuna, Ci.¢ FaloreHanKkuna,
C».6 ankennna, Cr.¢ ankunamna, Ces.10 apuna, Cs7 nukioankuna, 5-10 uneHHoro rerepoapuia, 4-10
yneHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankui-, (5-10
yieHHbIN rerepoapun)-Cis ankui- u (4-10 uneHHbId rereporuknoankui)-Ci.¢ aIKui-, mpuiemMm

Ci6 ankun, Cie ankenun, Cie ankunui, Ce.i0 apwi, Cs.z mukmoankwi, 5-10 dneHHbIR
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rerepoapuii, 4-10 unenssiii rerepouukiaoankui, Ce.10 apui-Cie ankui-, Cs.7 nuknoankuin-Cie
ankui-, (5-10 unennenii rerepoapun)-Ci.s ankui- u (4-10 unenHblil rerepouukioankui)-Cis
ankmn- n3 R® RY R® py RY xaxnmerii meobssarensHo 3amemer 1, 2, 3, 4, 5, 6, 7 w8
HE3aBUCHMO BBIOPAHHBIMHU 3aMecTuTensamMu RY;

umi moboit R u R%, mpucoenunennsrii k Tomy sxe atomy N, BmecTe ¢ aToMoM N, Kk
KOTOpPOMY OHHM TPHUCOEIMHEHBI, 00pa3yloT 5- Wiu G-4JeHHYI TeTepOapHiIbHYI0 Wiu 4-, 5-, 6-
WIN 7-4JIEHHYIO T€TePOLMKIIOANKIIBHYIO TPYIIY, IpudeM S5- min O-ujieHHasl reTepoapuiibHast
wiu 4-, 5-, 6- uu 7-4jieHHas reTePOIMKIIOATKUIIbHAS TPYIINa HeoOsI3aTeIbHO 3amerneHa 1, 2, 3,
4,5, 6,7 unu 8 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTUTENISIMU RE;

kaxaeii R® mesasucumo BbiOpan m3 H, OH, CN, Ci.c amkuna, Cis ankokcu, Cis
ranoreHankmna, Cie ramoreHankokcw, Crs ankenuna, Cr.s ankununa, Ce.o apuna, Csz
nukioankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apmin-Cis
ankui-, Cs.7 nuknoankui-Ci.¢ ankmi-, (5-10 unennsii rerepoapnin)-Ci- ankui- u (4-10 wieHHbIH
rerepounkioankun)-Ci.¢ aaKu-;

kaxpiii R® u R& mesasucumo Boiopan ns H, Cie amkuma, Ci amkokch, Cie
raoreHasikmna, Cie ramoreHankokcH, Crs ankenuna, Cr. ankununa, Ce.o apuma, Csz
nukoankuia, 5-10 unenHoro rerepoapuna, 4-10 unennoro rerepouuknoankuia, Ce.10 apui-Ci
ankui-, C3.7 uknoankui-Ci.¢ ankui-, (5-10 unennsiii rerepoapun)-Ci.¢ ankui- u (4-10 dieHHbIH
reTepoUrKIoaNKim )-Ci.6 aTKUI-;

kaxpiii R u R nesasucumo BeiOpan u3 H, Ci ankuma, Cis ramoresankuna, Cas
ankenuna, Cy.s ankununa, Ce.10 apuna, Cs; nukinoankuna, 5-10 uneHHoro rerepoapunia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknoankun-Cie ankmi-, (5-10
yieHHbIH rerepoapui)-Ci.¢ ankui- u (4-10 uneHHbIH rereporukaoankui)-Ci.c alKui-;

kaxapiid R® u R nesasucumo sriopan u3 OH, C.¢ ankokcu u Ci raloreHaIKOKCH;

umi moboii RI® u R¥, npucoemuuennslii k Tomy xe atomy B, BMecTe ¢ aTomoM B,
KOTOPOMY OHH TPUCOEIUHEHBI, 00Pa3yIOT S- WIH O-4JIEHHYIO T'€TePOLUKIIOANKIIbHYIO TPYIITY,
Heo0s13aTeIbHO 3aMeleHHY 0 1, 2, 3 wiu 4 3aMeCTUTENsIMU, He3aBUCUMO BbIOpaHHbIME U3 Ci
ankwmia u Ci.¢ TaJIOTeHANIKHIIA,

kaxpiii RS Hesasucumo BeiGpan 3 H, D, ramorena, CN, NO,, SFs, Ci. ankuna, Cis
ankokcH, Ci.¢ ranorenankmna, Cr.¢ ankenuna, Cr.s ankunmna, Ce.10 apuna, Cs.7 uukioankuna, S-
10 unennoro rerepoapmia, 4-10 unennoro rerepormkioanikuna, Ce.1o apmin-Cis ankmi-, Csz
kIoankun-Cirs  ankmi-, (5-10 unenHslii retepoapmn)-Cirs ankmi- u  (4-10 wieHHBIR
retepounkioankun)-Ci.s aJKuI; U

kaxaeiii RM mesasucumo Bri6pan us H, D, OH, NO,, CN, ranorena, Ci.s ankuna, Ca-
ankenmna, Cre ankununa, Cie ramoreHankuna, 1uaHo-Cie ankuja, HO-Cis ankmma, Cis
ankokcu-Cir6 ankuna, Ce.10 apuna, Cs; uuknoankuina, 5-10 unenHoro rerepoapuia, 4-10
yjeHHoro rerepouukioankuna, Ce.10 apun-Cie ankun-, Cs.; muknaoankun-Cie ankui-, (5-10
yneHHbIl retepoapun)-Cis ankuia-, (4-10 unennsiii rerepoumknoankun)-Cie amkun, Ciee
ankokcH, Cis ramoreHankokcu, amuHo, Ci.s ankuigamuno, 1u(Cie ankmn)amuao, THO, Cis

ankmntuo, Ci ankuicyabpuami, Ci.¢ ankmicynbdonni, kapoamm, Ci.¢ ankrnkapoami, 1u(Ci.
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6 amkmnm)kapOammn, kapbokcu, Cie anmkunkapbonwn, Cig ankokcukapOonmi, Cis
ANKUIKaOOHMIIAMHHO, Cis AJNKUIICYJIb() OHUIIAMHHO, aMHUHOCYJIb(GOHMUII, Ci6
ankmwnamuHocyibpormn, au(Cie  amKkuia)aMUHOCYIb(GOHWI, aMuHOCYIbpoHMIaMUHO, Cis
ankmnaMuHocybponunamMuao, 1u(Ci.6 aIKmI)aMUHOCYIb()OHUITAMIHO, aMUHOKaPOOHUITAMHHO,
C1-s ankunamuHokapOoumnaMuao 1 au(C1.6 aIKII)aMHHOKapOOHHIIAMITHO.

Cnenyer mOHMMaTh, YTO HEKOTOpbIE MPU3HAKU JAHHOTO H300pETEHHsI, KOTOpBIE IS
SICHOCTH OINHCAaHbl B KOHTEKCTE OTJEJIbHBIX BAPUAHTOB OCYINECTBIICHMS, TaKXX€ MOTYT OBITh
NPE/ICTaBJICHbl B KOMOMHALIMM B OJHOM BapuaHTe ocyluecTBieHusi. M HaoOOpoT, pasnuyHbie
NPU3HAKUA JTAHHOTO W300peTeHHsl, KOTOpbIe AJIsi KPAaTKOCTU OIMMCAHbI B KOHTEKCTE OIHOTO
BapUAHTA OCYLIECTBJCHMs, TaKXKe MOIyT OBbIThb TNPENCTABICHBl OTHEIBHO WIH B JIFOOOH
NOAXONISALIEeH TOJKOMOUHALINH.

B pasnuyHBIX MecTax HACTOSILIEro OMUCAHHUsS ONMCAaHbl 3aMECTUTENU IUBAJICHTHOM
CBSI3U. DTO CNELHUANBHO MPEJHA3HAYEHO U TOTO, YTOOBI KKABIA 3aMECTUTENb TUBAJIEHTHOM
CBSI3M BKJIFOYAJl B ce0si Kak MPsSMYI0, TaKk U OOpaTHYK (POPMBI CBSI3BIBAIOINETO 3aMECTHTEJIS.
Hanpumep, -NR(CR’R’’)y- BrimtOuaer B cebst kak -NR(CR'R’?)y-, Tak u -(CR’R”’)oNR-. Ecin
CTPYKTypa sSIBHO TpeOyeT CBsI3YIOLIEel TPyIIbL, MO/ EPeMEHHBIMU MapKy1ua, mepeunciIeHHbIMU
IUIS1 5TOH TPYTIITbL, TOHUMAIOTCS CBS3bIBAIOIINE TPYIIIIBL

TepMHH «n-4JIeHHBII», II€ N MPENCTaBiIsAeT COOOH IeJI0e YHCIO, OOBIYHO OIHCHIBAET
KOJIMYECTBO  KOJIbLIEOOPA3yIOIIMX ~ aTOMOB  BO  (pparMeHTe, MpHYEM  KOJIMYECTBO
KOJIbLIE00Pa3yIOIUX aTOMOB paBHO n. Hanpumep, nunepunus npencrasiser coboil npumep 6-
YJIEHHOTO Te€TEPOLMKIOANKUIBHOTO KOJIbLA, TMHPA30JM NpPEeACTaBisieT coOoil mpumep S-
YJIEHHOTO TeTePOAPHJIBHOTO KOJblLla, MHPUANI MpenacTaBisieT coOOil mpumep O6-4JI€HHOTO
reTepoapuiIbHOrO Kousbla, u 1,2,3,4-tetparuapo-HadranuH npencrasisier cobod mpumep 10-
YJIEHHOM LIMKJIOAJIKUJIBHON TPYIIIIbL.

Hcnonp3yemast B TaHHOM JOKyMeHTe, (paza «HeoOsS3aTeIbHO 3aMEIeHHBIN» O3HAYaeT
HE3aMELICHHbIN WM 3aMEINEeHHbIA. 3aMECTUTEM BhIOPAHBI HE3aBUCUMO, U 3aMELICHUE MOXKET
HAXOOUTBCS B JIFOOOM XHMMHUYECKH JOCTYITHOM MOJIOKeHUH. HCronp3yeMblli B JaHHOM
JOKYMEHTe TEePMHH «3aMeIleHHe» O3Ha4daeT, 4YTO aTOM BOJOpOJa MPEACTaBJseT yAalleH U
3aMeleH 3amectureneM.OqUH IByXBaJ€HTHBINH 3aMeCTUTENb, HANPUMEP OKCO, MOTYT 3aMellaTh
AByMsi aromMaMu Bofopona. Crienyer MOHUMATh, YTO 3aMellleHHe Ha JAHHOM aTOME OrPaHUuYEHO
BAJICHTHOCTBIO.

Hcnonp3yeMas B JaHHOM JOKYMEHTe (pasza «Kaxaplii ‘BapuabenbHBbI HE3aBHCUMO
BBIOpAaH W3» O3HA4aeT MO CYWMECTBY TO K€, YTO W TMPH «IIPH KaXKIOM TMOSBICHUH
‘BapuabenbHBINA’ BBIOpPaH U3Y.

Bo Bcex ompenenenusix TepMuH «Cp-m» NOKa3bIBa€T AMANA30H, KOTOPBIM BKIIOYAET
KOHEYHBIE TOYKH, IJI€ N U M MPENCTABJISIOT COOOW LieNble YMCIAa U YKAa3bIBAOT KOJHYECTBO
yrieponos. [Ipumeps BkimovaroT Ci3, Ci4, C16 U T. 1L

Hcnonb3yemplii B JaHHOM JAOKyMeHTe TepMHMH «Chm ankuin», HOpPUMEHsEeMbIH
CaMOCTOSITEJIHO WU B COUYETAHUU C APYTUM TEPMHHOM, OTHOCUTCS K HACBILIEHHOMN yIJIepOaHOM

IpyIe, KOTopasi MOXKET ObITh HEPa3BETBJIEHHOLETIOYEUHON MJIM Pa3BETBIIEHHOMH, conmepskaieit
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OT n 70 m yrieponoB. [IpuMeps! ankmIbHBIX (PParMeHTOB BKIIFOYAIOT, HO HE OTPAaHHYUBAIOTCS
UMM, TaKue XUMUYecKue rpymnmnsl kak metus (Me), stun (Et), n-npormn (72-Pr), m3onponun (iPr),
H-OyTun, mpem-0yTun, nu3o0yTUI, 6mop-OyTHI, BBICIINE TOMOJIOTH, TaKHe Kak 2-MeTui-1-
OyTui, H-TIEHTUJ, 3-NeHTWNI, H-TeKCu, 1,2,2-TpUMETUINPONMI U T. 1. B HEKOTOPBIX BapuaHTax
OCYIIECTBIICHUSI U300pETEeHUsI aJIKIIIbHASI TPYIIa COAEep>KuT OT 1 10 6 aTOMOB yriieponaa, ot 1 1o
4 atromoB yrieposa, ot 1 10 3 aToMOB yriiepoaa uiau ot 1 10 2 aTOMOB yrieposa.

Hcnonb3yemelii B JaHHOM JOKYMeHTe «Cp.m JKEHUID» OTHOCHUTCS K aJKWJIBHOH IpyIIe,
conepskalieit onHy win Oojiee OBOMHBIX YrIEpOA-yIJIEPOA CBsi3ell M comepskaimedl oT n 10 m
yraeponos. IIpuMepbl alKkeHWIOBBIX TPYMI BKJIKOYAIOT B Ce0s, HO HE OTPAHUYUBAIOTCS UMH,
STEHWJI, H-TIPOTICHWJI, U30TIPONCHUI, H-OyTeHW, 6mop-OyTeHW U T.I. B HEKOTOPBIX BapHaHTax
OCYLIECTBIICHHUSI H300PETEHHST aJIKEHITbHBIN ()parMeHT comepKuT ot 2 10 6, ot 2 10 4 win ot 2
110 3 aTOMOB YIJIEpOJa.

Hcnonb3yemslil B JaHHOM JOKyMeHTe «Cp.m aNKUHWI» OTHOCUTCS K aJIKUJIbHOW TpYIIIe,
conepskamieil onHy Wi 0ojiee TPOWHBIX YIJIEPON-YIJIepoJ CBS3eH M COIepsKalleidl OT n A0 m
yraeponos. IlpuMep anKMHWIIBHBIX TPYIN BKIKOYaeT B ce0s, HO HE OrpPaHUYMBAETCS HMH,
STUHWI, MNPONUH-1-UJ, OpPONMUH-2-U1 U T. I. B HEKOTOpbIX BapuaHTax OCYIIECTBIEHUS
U300peTeHNs AIKHHWIbHBIA (PparMeHT conep:kut oT 2 mo 6, oT 2 10 4 wiau oT 2 10 3 aTroMoB
yriepona.

Hcnonb3yeMplii B JaHHOM JOKyMeHTe TepMUH «Chm aJKOKCH», HPUMEHsEeMbIH
CaMOCTOSITENIbHO WJIM B COUYETAHUU C IPYTMMHU TEPMHUHAMH, OTHOCUTCA K rpymme popmyinsl -O-
aNKWiI, MPUYeM aJKWJIbHAs TPyIIa COAEPXKUT OT n A0 m yraeponos. Ilpumep ankokcu rpynn
BKJIFOYAET, HO HE OrPAaHMYUBAETCS UMH, METOKCH, TOKCH, ITPOMOKCH (HAIPUMED, H-TIPOTIOKCH U
M30MIPOINIOKCH), OyTokcH (Hampumep, H-OyTOKCH W mpem-OyTOKCH) U T. I. B HEKOTOpBIX
BApUAHTAX OCYLIECTBJICHHs N300PETEHUs aJIKMIIbHASI Tpymma conepkut ot 1 1o 6, ot 1 no 4 nnn
ot 1 1o 3 atoMoB yriepona.

Hcnosb3yeMslii B JTaHHOM JOKYMEHTE TEPMHUH «aMHHO» OTHOCHTCS K rpyImime GopMyJis -
NH:.

Hcnonb3yeMslil B JaHHOM JAOKYMEHTE TEPMHUH «apui», IPUMEHSEMbIH CaMOCTOSITENIbHO
WIH B COYETAaHUM C APYTUMH TEPMHUHAMH, OTHOCUTCA K apOMaTHYeCKOW YTJIeBOAOPOIHOM
IpyIme, KOTOpas MOXeT ObITh MOHOLMKJIMYECKOH WM TMOJULMKINYECKOH (Hampumep,
comepxkameit 2, 3 win 4 KOHAEHCUPOBAaHHBIX Kojbma). TepmuH «Cpm apuir» OTHOCUTCS K
apuJIbHOW TpyIlNle, UMEILed OT N O M KOJBLEBBIX aTOMOB yriepojaa. ApuibHble TPYIIIBI
BKJIFOYATh B ce0si, Hanpumep, GeHus, Hap T, aHTpaleHuI, (eHaHTPEHIT, UHAAHWII, UHICHUT U
T.I. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHUS N300PETEHUs apUIIbHAS TPYIINA COAEPKUT OT 5 10
14 aTomoB yriepona. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS] U300PETEHUsT apUIIbHAS TPYIIa
comepkuT oT 5 1o 10 atoMoB yriepona. B HEKOTOPBIX BapHaHTaX OCYILIECTBIEHUS N300pETeHHUs
apwibHasi rpynmna mnpeacraBisieT cobod ¢enmn wm HapTw. B HEKOTOPBIX BapHaHTax
OCYIECTBJICHHSI apUJT MPEACTaBIsIeT COO0H (heHII.

Hcnonb3yemMblii B JaHHOM JOKyMeHTe «ranmoreHy» otHocutcs k F, Cl, Br wm 1 B

HEKOTOPBIX BapHaHTAaxX OCYINECTBJIEHUS M300peTeHus rajnoreH npencrasiser codor F, Cl umm
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Br. B HeKOTOpBIX BapHaHTax OCYINECTBJIEHUs rajioreH npexacrasisier codo F mmm Cl. B
HEKOTOPBIX BapUaHTaX OCYLIECTBIEHHs H300peTeHHs], rajoreH mnpexacrasisier codoii F. B
HEKOTOPBIX BapHAHTaX OCYIIECTBJIEHUS H300peTeHHs rajoreH npeacrasisier codoi Cl.

Hcnonb3yemelii B 1aHHOM AokyMeHTe «Cp-m TajIOT€HAJIKOKCH» OTHOCHUTCS K TpyTIIe
dopmynbl  -O-ranoreHankui, coxepkameii oT n g0 m  aToMoB yraepoma. Ilpumep
rajoreHankokcu rpynn Bkiodaer OCF; u OCHF2. B HekoTOpbIX BapuaHTax OCYIIECTBIIECHHS
M300peTeHNst raJloreHaIKOKCH TPyIIa NMpeacTasiseT coboil Tonbko GpropupoBaHHyo rpymmy. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300peTEeHHs AlIKUIIbHAS TPYIa COAEPKUT OT 1 10 6, OT
1 1o 4 wnu ot 1 10 3 aTOMOB yrJeposa.

Hcnonp3yeMelii B TaHHOM JOKyMeHTe TepMHH «Cp.m TaJOT€HAJKUI, MPUMEHSIEMBbIH
CaMOCTOSITEJIbHO WJIM B COYETAHUH C APYTHMH TEPMHUHAMH, OTHOCHUTCS K QJKWJIBHOW TpYIIIE,
coziepKaliel OT OJHOTO raJIoreHOBOTO aToMa 10 2s+1 TajoreHoBBIX aTOMOB, KOTOPbIE MOTYT
OBITb OJTMHAKOBBIMH HJTH PA3HBIMH, TAE «S» MPEACTABIISIET COOOH KOJIMUYECTBO ATOMOB yIJIepoaa
B JJAHHOH aJIKUJIBHOH TPyIINe, TAe aKUIbHAs TPYIIa CONEPIKUT OT N IO M aTOMOB yriepoaa. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS M300pPETeHHUs TajOTeHAJKWIbHAS TPYIIa MPENCTaBIIsSET
co0o# TONBKO (PTOPUPOBAHHYIO TPYIY. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS H300pETEHHS
aJKUJbHAs rpynmna copep>xut ot 1 p1o 6, ot 1 no 4 unu or 1 no 3 aromos yriepona. IIpumep
rajoreHaKmbHBIX rpymmn Bmodaer CFs, CoFs, CHF,, CHoF, CCls, CHCl,, CoCls uT. m.

Hcnonp3yemelii B AaHHOM AOKyMeHTe TepMHH «Cp-m aJKWI» OTHOCUTCS K TpyIIe
dopmynbl -NH(ankwn), mpudeM ajKubHAsl TPYIINa COACPKHUT OT N 10 m aTOMOB yriepona. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHHs alIKMIIbHAS TPYIIa COAEPKUT OT 1 10 6, OT
1 10 4 wnu ot 1 70 3 aTOMOB yrieposaa.

Hcnonp3yemelii B TaHHOM JNOKyMeHTe TepMHH «Cp.m aJTKOKCUKapOOHMI» OTHOCHUTCS K
rpynne ¢opmynel -C(O)O-ankun, rae ankuibHas TPyHIa COAEPKUT OT N IO m aTOMOB
yriepona. B HEKOTOpPBIX BapHaHTax OCYILIECTBIEHHs M300pPETEHNs aIKWIbHAS TPYIINA COAEPIKUT
oTr 1 106, or 1 10 4 umm ot 1 710 3 aTOMOB yrjeposa.

Ucnonp3yemelii B JaHHOM AOKyMeHTe TepMHH «Cpm aNKHIKapOOHWI» OTHOCHTCS K
rpymne dopmysbsl -C(O)-ankui, rae ajJKiibHas TPyIna COAEpKUT OT N IO M aTOMOB yTriepoaa.
B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300PETeHNUs AJIKIJIbHAS TPYIIa COAEPKUT OT 1 110 6,
oT 1 1o 4 unu ot 1 1o 3 aTomMOB yriepoaa.

Hcnonp3yeMelii B JaHHOM AOKYMEHTEe TePMUH «Cp.m AJIKIIKapOOHUIAMUHO» OTHOCHTCS
k rpynne ¢opmynsl -NHC(O)-ankun, rae ajkuibHas Tpynna COOEP’KUT OT N A0 M aTOMOB
yriaepona. B HEKOTOpBIX BapuaHTax OCYLIECTBICHHS M300PETEHNs alIKWIIbHAS TPYIIA COAEPIKUT
ot 1 106, 0T 1 104 umu ot 1 70 3 aTOMOB yriepoaa.

Ucnonp3yemelii B JaHHOM JOKyMeHTe TepMHH «Cpm aJKOKCHKapOOHMIAMHHOY
otHocurcs k rpymre ¢popmysbl -NHC(O)O(Cr.m ankmi), e alKuibHasl TPYIa COASPKHUT OT N
0 M aTOMOB yriepoaa. B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHUS M300pPETEHUs aJKWIbHAS
rpynna coaep:xur ot 1 1o 6, ot 1 1o 4 wnu or 1 1o 3 aTOMOB yruepona.

Hcnonp3yemelii B JaHHOM AOKyMeHTe TepMHUH «Cn-m aJIKUJICYIBOHUIAMUHO» OTHOCUTCS

k rpynmne ¢opmynsl -NHS(O)2-ankuin, rae ankuiabHas Ipymna COAEP’KUT OT N O M aTOMOB
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yriaepona. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHHS M300PETEHNs alIKWIIbHAS TPYIIA COAEPIKUT
or 1 10 6, or 1 10 4 umu ot 1 70 3 aTOMOB yriepoaa.

Hcnonp3yeMelii B JAHHOM AOKYMEHTE TEPMUH «aMHHOCYJIb()OHMII» OTHOCUTCS K TPYIIIe
dbopmyiet -S(O):NH,.

Hcnonb3yemelii B JaHHOM AOKyMeHTe TepMHUH «Cn-m AJIKHIAMUHOCYJIB(OHUID» OTHOCUTCS
k rpymne ¢opmyisl -S(O)NH(ankwun), rae ankuiabHas Tpynna COXEPKUT OT N JO M aTOMOB
yriepona. B HEKOTOpPBIX BapHaHTax OCYILIECTBIEHHs M300pETEHNs aIKWIbHAS TPYIINA COAEPIKUT
oTr 1 10 6, or 1 10 4 umm ot 1 710 3 aTOMOB yrJjeposa.

Hcnonp3yemslii B JaHHOM A0KyMeHTe TepMHUH «ITH(Cp.m JAMUHOCYIB(MOHUI» OTHOCUTCS K
rpymre Gopmyisl -S(O)2N(amkun),, rae kaxnas aJKuibHas rPymna HE3aBUCHMO CONEPIKUT OT N
IO m aTOMOB yrjiepoaa. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS H300pPETeHUs Kaxaas
AJKUJIbHAs Fpynna COAEP KUT He3aBUCUMO OT 1 110 6, ot 1 10 4 wnm ot 1 go 3 atomoB yriepona.

Hcnonp3yeMelii B JAHHOM JOKYMEHTE TEPMHH «aMHUHOCYJIb()OHUIAMUHO» OTHOCUTCS K
rpymre dpopmyiisl -NHS(O),NH,.

Hcnonp3yeMelli B AaHHOM JOKyMeHTe TePMHUH «Cn.m ANKHIAMHHOCYJIB()OHMIAMIHOY
otHocurcs K rpymme Gopmysl -NHS(O ) NH(anxkun), rae ajgkuibHas TPYINa COASPUT OT N JI0
m aToMOB yriepona. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHHUS N300pETEHHs alIKMIIbHAS IPYIIa
coaepxkut ot 1 10 6, ot 1 10 4 wnm ot 1 10 3 aTOMOB yriepoza.

Hcnonp3yemelii B TaHHOM AOKyMeHTe TepMUH «IH(Cp.m AITKUIT)aMHHOCY Ib()OHIIIAMIHO»
otHocurcst k rpymme  ¢opmynsl  -NHS(O):N(amkmin),, rme Kaxkgas aJKWibHas TPy
HE3aBHCHMO COJEP>KUT OT N O M aTOMOB yIiiepoaa. B HEKOTOpBIX BapHaHTaxX OCYIIECTBIICHHS
n300peTeHmst KaXkaasi allKWIbHAsl TPYIa COAEPKUT He3aBUCHMO oT 1 1o 6, ot 1 go 4 wmm ot 1
710 3 aTOMOB YIJIEpOJA.

Hcnonp3yeMelil B JAHHOM JOKYMEHTE TEPMHH «aMHHOKapOOHUJIAMHHOY, MPUMEHSEMBbIH
CaMOCTOSITEJIPHO MJIM B COYETAHUU C APYTMMH TEPMHUHAMH, OTHOCHUTCS K rpymmne (Gopmyisl -
NHC(O)NH,.

Ucnonb3yeMplii B AaHHOM JOKyMeHTe TepMHH «Cpm aTKAIAMUHOKAPOOHHIIAMHHOY
otHocurcs K rpymme Gopmynsl -NHC(O)NHamkun, rae ankuibHas rpyrmmna COAEpsKUT OT n 10 m
aTOMOB yriieposia. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS M300pETeHMs aJIKWIbHAS TPYIIIa
coaepxkut ot 1 10 6, ot 1 10 4 wnm ot 1 10 3 aTOMOB yriepoaa.

Hcnonp3yemelii B TaHHOM NOKyMeHTe TepMUH «AH(Cn-m aJKII)aMUHOKapOOHMIAMIHOY
otHocuTcs K rpynne Gopmynsl -NHC(O)N(ankui)z, rae Kakaasi alkKuIbHas TPYIa HE3aBUCHMO
COZEP KUT OT N IO M aTOMOB yTiieposa. B HEKOTOPBIX BapHUaHTAX OCYIIECTBJIEHUS] H300pETEHUs
Ka)K71asi aJKWJIbHAs TPYINa COAEPKUT He3aBUCUMO OT 1 10 6, or 1 10 4 unm ot 1 1o 3 atromoB
yrieponaa.

Hcnonp3yemelii B 1aHHOM AOKyMeHTE TepMHUH «Cp.m aJKUIKapOaMHUI» OTHOCHTCS K
rpymre ¢opmysbl -C(O)-NH(ankui), roe ankuibHas TPyMa CONEPKUT OT N JO M aTOMOB
yriaepona. B HEKOTOpBIX BapuaHTax OCYLIECTBICHHUS M300PETEHNs alIKWIIbHAS TPYIINa COAEPIKUT
or 1 10 6, 0T 1 10 4 umu ot 1 70 3 aTOMOB yriepoaa.

Hcnonp3yeMelii B JAHHOM JAOKYMEHTE TEPMUH «THO» OTHOCHUTCS K rpymnmne (Gpopmyisl -
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SH.

Hcnonb3yeMplil B JaHHOM JOKYMeHT€ Te€PMUH «Crh.m QJIKUITHO» OTHOCHUTCS K IpyIIe
dbopMynbl -S-aNKwiI, TOe ajlKubHAsl TPyIIa COAEPKUT OT h OO m aToMOB yriepona. B
HEKOTOPBIX BApUAHTAX OCYINECTBJICHUS H300pETEeHNs alIKMUIbHAS TPYIa COAEPKUT OT 1 10 6, OT
1 1o 4 unu ot 1 1o 3 atoMoOB yraepona.

Hcnonp3yeMelii B TaHHOM JOKyMeHTE TepMUH «Cn.m aJIKHICYJb(GUHUI» OTHOCUTCS K
rpynne ¢Gopmyisl -S(O)-ankui, rae anKmibHas TPyNNna COAEP KUT OT N IO M aTOMOB YIJIEPOAa.
B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS U300PETeHNUs AJIKHIJIbHAS TPYIIa COAEPKUT oT 1 110 6,
oT 1 1o 4 unu ot 1 1o 3 aTomMoB yriepoaa.

Hcnonp3yemelii B JaHHOM JOKyMeHTe TepMHUH «Cp.m aNKHICYIb()OHMI» OTHOCHTCS K
rpymme Gopmyisl -S(O)2-aiku, Te alKiiIbHas TPyIa COAEPKUT OT N 0 M aTOMOB YIJIEPOJA.
B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300PETEHNUs AJIKIJIbHAS TPYIIa COAEPKUT OT 1 110 6,
oT 1 1o 4 unu ot 1 1o 3 aTomMoOB yriepoaa.

Hcnonp3yeMelli B JaHHOM JOKYMEHTE TEPMHH «KapOaMuiI» OTHOCHUTCS K TpyIIe
dbopmyiel -C(O)NH;.

Hcnonp3yeMelii B JaHHOM JOKYMEHT€ TEPMHH  «KapOOHWI», MPUMEHSIEMBbIil
CaMOCTOSITENIbHO WJIM B COUYETaHHH C IPYyTrUMHU TepMUHaMH, oTHocuTces K -C(O)- rpyme.

Hcnonb3yeMslil B JaHHOM JJOKYMEHTE TepMUH «11MaHO-C16 aJKWUI» OTHOCUTCS K IpyIIe
bopmynsl -(C1-6 ankunen)-CN.

Hcnonb3yemslil B naHHOM JokyMeHTe TepMUH «HO-Ci¢ ankumy OTHOCHUTCS K Ipymie
dopmy bl -(C1.6 ankmien)-OH.

Hcnonb3yemslil B naHHOM JfoKyMeHTe TepMuH «HO-Ci.3 ankum» OTHOCHUTCS K Ipymie
dopmynsl -(C1-3 ankunen)-OH.

Hcnonb3yemelii B faHHOM 10KyMeHTe TepMHUH «Ci.6 akokcU-Ci.6 aIKUI» OTHOCUTCS K
rpymne Gopmyiibl -(Ci.6 ankuieH)-O(C.3 ankun).

Hcnonb3yemslil B tTaHHOM AOKyMeHTe TepMHH «Ci.¢ adKkokCU-C1.3 aJIKUD» OTHOCUTCS K
rpymre ¢popmyibl -(Ci.6 ankuinen)-O(C1-3 ankn).

Hcnonp3yeMplli B JaHHOM JOKYMEHT€ TEPMHUH «KapOOKCH» OTHOCUTCS K TpYIIIe
dbopmysl --C(O)OH.

Hcnonp3yemelii B JaHHOM JOKyMeHTe TepMUH «IH(Ch.m-aJIKHI)aMHHO» OTHOCHTCS K
rpymme Gpopmyibl -N(alku)z, TIe ABE aJIKWIbHbIC TP, Kakaast He3aBUCHUMO COZIEPIKUT OT N
IO m aTOMOB yriepoja. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS H300pPETEHUs Kaxaas
aJKUJIbHAs FpyNna HE3aBUCUMO COAEpkUT OT 1 10 6, ot 1 10 4 wu ot 1 70 3 aTOMOB yriepona.

Hcnonp3yeMelii B JaHHOM AOKyMeHTe TepMUH «IH(Cp-m-aJIKHI)KapOaMUD» OTHOCUTCS K
rpymre Gopmyisl -C(O)N(anmkun),, rae 1Be aJKWIbHBIC TPYIIThL, KaXKAast HE3aBUCUMO COLECPIKUT
OT N 0 M aTOMOB yriiepoaa. B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHUS H300PETEHHS Kakaas
aJKUJIbHAs FPyNna HE3aBUCUMO COAEpkUT OT 1 10 6, ot 1 10 4 wiu ot 1 70 3 aTOMOB yriepozna.

Hcnonp3yeMelli B JaHHOM JOKYMEHTE TEPMHUH «aMHHOKapOOHHMIIOKCH» OTHOCHTCS K
rpynmne gopmyisl -OC(O)NHa.

Hcnone3yeMelii B JaHHOM JOKyMeHTe TepMHH «C1.3 aJIKHIKapOOHMIOKCH» OTHOCHTCS K
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rpyre Gopmyiibl -OC(O)(Ci-3 amkun).

Hcnonp3yemelii B TaHHOM TOKyMeHTe TepMUH «C1.3 alKUIKapOOHMUIIOKCH» OTHOCUTCS K
rpymne Gopmysibl -OC(O)NH(C 1.3 ankwn).

Hcnonb3yemelii B 1aHHOM JOKyMeHTe TepMuH «au(Ci-3 amKui)aMHHOKapOOHUIIOKCHY
otHocurcs k rpynmne gopmyiel -OC(O)N(C1-3 ankui),, rie ABe aJKUIbHBIE TPYIIIBI COAEPIKUT,
KakJasi He3aBUCUMO, OT | 10 3 aTOMOB yriepoaa.

Ucnosnp3yeMsblii B TaHHOM JOKYMEHTE «ILUKJIOAJKWI» OTHOCUTCS K HEapOMAaTHYECKHM
LUKJUYECKUM YTJIEBOAOPOIAM, COAEPIKAIUM LUKIM3UPOBAHHBIE AJIKUJIbHBIE U aJKEHUJIbHbIE
rpymbl. [[UKI0amKUIbHBIE TPl MOTYT BKJIFOUATh MOHO- WJIH TIOJHUIMKIHYECKUEe (HarpuMep,
comepskamme 2, 3 win 4 KOHOEHCHUPOBAHHBIX KOJIbLIA) TPYIIbI, CITUPOLUKIBI U MOCTHKOBBIE
KoJbLa (Hanpumep, MOCTUKOBYI OWLMKIOAJKWIBbHYI rpymmy). KompreoOpasyroomue atomsl
yriaepoja LUKJIOAIKUIBHON TPYIIBl HEOOS3aTENbHO MOTYT 3aMEINAThCsl OKCO WJIM CYJIbPUIO
(mampumep, C(O) wiu C(S)). B omnpenenenHne IUMKJIOAJKWIA BKIIOYEHbI Takke (DparMeHThI,
cofiepKalfe ONHO WM 0ojiee apOMAaTUYECKUX KOJIEl, KOHACHCHUPOBAHHBIX (/7.€. MMEIOIINX
o0y CBSI3b) C LUKJIOAJKHWIBHBIM KOJBIIOM, HampuMmep O€H30- WIHM THUEHWIbHBIMU
NPOM3BOJHBIMHU IMKJIOTICHTaHA, LUKJIOreKCaHa U T.M. LlukioankwuibHAs rpymma, comeprkarmast
KOHJIEHCHPOBAHHOE apOMAaTUYECKOE KOJbIO, MOXET OBITh NPUCOEAMHEHA uepe3 JroOOi
KOJIbLIEOOPa3yIOIMI  aToOM, BKJIIOYAsh  KOJbLEOOPa3yIOIIMKA  aTOM  KOHAEHCHPOBAaHHOIO
apoOMaTUYEeCKOro KoJsbla. [{uknoankunpHble rpynIbsl MOTYT coaep:xkats 3,4, 5,6, 7,8, 9, 10, 11,
12, 13 wmu 14 xonpueoOpasyrommx yriaeponos (1. €., Cs.4). B HeKOTOphIX BapuaHTax
OCYIIECTBJICHHs] M300PETeHUsT LUKIOAIKUI mpeacTapisieT coboi Cs.14 MOHOIUKINYECKUA HITH
OMLIMKIIMYECKUI ILUKJIOANKUI. B  HEKOTOphIX BapHaHTax OCYLIECTBIEHHUS H300pETEHUs
LMKJIOANKHUI TpeacTaBiasier codoi (€37 MOHOLMKIMYECKHH IMKJIOANKUI. B HekoTopbx
BAPUAHTAX  OCYINECTBJIEHMS  HM300peTeHHs  LMKJIOAJIKMI  mpeacraBisier  coboit  Cay
MOHOLIMKJIMYECKUH LUKJIOANKII. B HEKOTOpbIX BapHaHTaX OCYLIECTBIEHHsS H300peTeHus
LUKJIOAJIKUI TipencTaBisieT co0oi C4.10 CIUPOLMKIT MM MOCTHKOBBIN LIMKJIOATKWI (Hanpumep,
MOCTHUKOBYIO OHUIUKIOAJIKUIBHYIO TpyIiy). IIpumMepbl IUKIOATKUIBHBIX TPYIIT BKJIHOYAIOT
LUKJIONPONWJ, LHUKJIOOYTHI, IHUKJIONEHTWI, IMKJIOT€KCHI, LHMKJIOTEeNTHJ, UKJIONEHTEHH,
LIMKJIOT€KCEHII, [IUKJIOTEKCATUEHIJI, LIMKJIOTeNTaTPUEHIJT, HOPOOPHUJI, HOPIIMHWII, HOPKApHUIL,
kyOaH, anamantaH, Ourukio[l.1.1]menrun, Ounukio[2.1.1]rekcun, Ounmkio[2.2.1]renranu,
ourmkio[3.1. 1] remrarmn, OGunmkio[2.2.2]okranmi, cnupo[3.3]renranmn u T. . B HEKOTOpBIX
BAPUAHTAX OCYLIECTBIEHHUs] H300PETEHHs LMKJIOAIKIJ MPEACTABIsIET COOOW LMKIIOMPOIHI,
LUKJIOOY THJI, IUKJIOTIEHTHJ MM LIUKJIOTEKCHIT.

Hcrnonb3yeMblii B TaHHOM JOKYMEHTE «TreTepOoaprll»y OTHOCUTCS K MOHOIUKIHYECKOMY
WIA TIOJIUIUKIINIeCKOMY (Harmpumep, comepskamemy 2, 3 wid 4 KOHIEHCHPOBAHHBIX KOJIbLIA)
apOMaTUYECKOMY Te€TEePOLMKIY, COAEpIKalleMy [0 MeHbIIeHl Mepe OIHOr0 TeTepOATOMHOTIO
KOJIbLIEBOTO TipencraButessi, BblOpanHoro u3 N, O, S wu B, mnpuuem moboe KoOJbLO,
oOpazoBanHHOe N, HeoOs3aTenbHO mpeacTaBisieT coOoii N-okcuiaHyr Tpymnmy. B HEKOTOphIX
BapHaHTaX OCYIIECTBJIEHUS M300PETeHUs TreTepoapuibHOe KOJblo copepxur 1, 2, 3, um 4

reTepOaTOMHBIX KOJIBIIEBBIX IPENCTaBUTENs, He3aBucuMo BblOpanHble w3 N, O, S u B. B
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HEKOTOpBIX BapUAHTAaX OCYINECTBJICHUS un300pereHust mobOoi kombleoOpasyomuid N B
reTepoapriibHOM (pparMeHTe MOXKeT MPencTaBisiTh coOoit N-okcua. B HEKOTOphIX BapHaHTax
OCYIIECTBJICHHUs] ~ M300peTeHus  rerepoapwi  mOpenacraBiser  coboir  5-10  yieHHBIHA
2, 3 wm 4

reTepOaTOMHBIX KOJIBLIEBBIX TMPEACTaBHUTENs, He3aBucuMO BbiOpaHHbIX W3 N, O, S u B. B

MOHOLMKJIMYECKUH WM OHIMKIMYECKUH reTepoapuii, coxepxamuii 1,
HEKOTOPBIX BapHAHTaX OCYLIECTBIIEHHs] M300pETeHUs TreTepoapus Npeacrasiser coboit 5-14
YIEHHbIH MOHOLMKIMYECKUH WM OWIMKIMYECKHH TreTepoapiii, WIN TPULHKJINYECKHH
rerepoapui, coaepxkamuid 1, 2, 3 wunm 4 reTepoaTOMHBIX KOJBLEBBIX MPEACTABUTEIS,
He3aBUCcHMO BbIOpaHHBbIX M3 N, O, 1 S. B HEKOTOPBIX BapHaHTax OCYILIECTBIEHHs U300peTEeHUsI
reTepoapusl MpeAcTaByisieT coboi 5-10 ujeHHBbIH MOHOUMKIMYECKUN WM OULIMKIUYECKHUI
rerepoapui, coaepxkamui 1, 2, 3 wunm 4 reTepoaTOMHBIX KOJBLEBBIX MPEACTABUTEIS,
He3aBUCcHMO BbIOpaHHBbIX M3 N, O, 1 S. B HEKOTOPBIX BapHaHTax OCYILIECTBIIEHHS H300pEeTEeHUs
reTepoapmil MpeacTaBisieT coO00H 5-6 MOHOLMKIMYECKHH reTepoapmi, copepykammid 1 wim 2
reTepOATOMHBIX KOJIBLIEBBIX TMPEACTABUTENS, He3aBHCHMMO BbiOpaHHbIX W3 N, O, S u B. B
HEKOTOpBIX BAapHAaHTaX OCYLIECTBICHUS H300pPETEHUs] TeTepoapuyl MpPEACTaBisieT CoOOi
ISITUYICHHOE WIM ULIECTUYJIEHHOE TIeTepOoapuiIbHOE KOJbLO. B  HEKOTOpPBIX BapUaHTax
OCYIECTBJICHHs H300PETeHUsI reTepOapPHITbHAS IPyTa coaepkut oT 3 a0 14, ot 4 no 14, ot 3 1o
7 wmm or 5 no 6 KONbHEOOPasyIOLIMX aTOMOB. B HEKOTOPBIX BapHaHTAX OCYIIECTBIIEHHS
n300peTeHNsI TeTepoapuiIbHasl TPyIIa COAEPIKUT OT 1 0 4 KOJbIeoOpa3yLIINX IreTepPOaTOMOB,
oT 1 10 3 KoJBPIIE0OPA3YIOIUX reTEPOATOMOB, OT 1 10 2 KONbLEoOPa3yOIUX reTepOATOMOB HIIH
1 xonbueoOpa3yromuii rerepoaroM. Korma rerepoapuibHasi TPyIa CONEPKUT Ooyiee OIHOTO
reTepPOaTOMHOTO KOJIBIIEBOTO NPEACTABUTENS], FeTePOATOM MOXKET OBITh TEM K€ WM APYTUM.
IIpumepbl rerepoapuibHBIX TPYNN BKIIOYAIOT, HO HE OrPAaHUYMBAIOTCS WMMH, NHPUANH,
NUPUMHUAWH, MUPA3UH, NMUPUAA3UH, NMUPPOJ, MHUPA30J, A30JIWI, OKCa30J, U30KCAa30J, THUA30J,
M30THA30J1, IMUAA301, QypaH, THO(EH, TpHUa3oy, TeTPas3oll, THAINA30J, XUHOINH, H30XHUHOJINH,
uHnoj, OensoruodeH, OeHzodypaH, OeHzuzokcazon, umunaaso[l, 2-b]tuason, nypuH, TpuasuH,
THEHO[ 3,2-b|nupuauH, umunasol 1,2-anupugus, 1,5-nHadTUpuauH, 1 H-mupazomno[4,3-
blmupuanH U T.1I.

[TATHUNEHHBIH reTepoapuil MPEACTABISIET COOOH reTepoapriIbHYIO TPYIITY, COAEPIKALIYIO
2 uwm 3)

KOJIbLIE00Pa3yIOIUX aTOMOB He3aBHCUMO BbiOpanbl 13 N, O, S miu B. [IpuMepoM nsTHUIEHHBIX

ISITh  KOJNIBLEOOPa3yIX aTOMOB, TAe OAuH win Oojee (Hampumep, |1,
KOJIbIIEOOPA3YIOMIMX TeTEPOAPUIIOB SIBIISIIOTCS THEHW, (ypuj, THUPPOWI, HMMHIA30JIHI,
TUA30JIUJ, OKCA30JIWJI, MUPA30JIUJ, U30THA30JUJ, U30KCa3ommia, 1,2,3-Tpuasonui, TeTpas3oiud,
1,2,3-tnaguazonun, 1,2,3-okcanuazonun, 1,2,4-rpuasonun,  1,2,4-tuagmazommn,  1,2,4-
okcanuazonui, 1,3,4-tpuazonun, 1,3,4-tuaauaszonun, 1,3,4-okcaguasomun u 1,2-guruapo-1,2-
a3a0opuH.

[IlecTu4ieHHBIH reTepoapuil MPEencTaBisieT coO0H reTepOaAPUIIbHYIO TPYIITY C KOJBLIOM,
CoZiep KaLMM LIECTh KOJBLEOOPa3yOIUX aTOMOB, Iie OAuH uiH Oosee (Hanpumep, 1, 2 nnu 3)
KOJIbLIEOOpas3yroImuX aroMoB He3aBucuMo BbIOpanbl 3 N, O, S wumu B. Ilpumepom

MECTUYJICHHBIX KOJIBLICBbLIX TI'€TCPOAPUIIOB SABJIAIOTCA MUPHUAWI, MNHUPA3UHWIL, MUPUMUAWHNUIL,
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TPUA3UHWI U TUPUJA3UHNIIL

Hcnonb3yeMplii B JAHHOM  JOKYMEHTE  «T€TEPOLMKIOANKUI»  OTHOCUTCS K
MOHOLMKJINYECKUM WIH NOJULUKIMYECKUM TeTepPOLUKIIAaM, COAEPKALUM II0 MEHbIIEH Mepe
OJIMH HEapOMATHUYECKOE KOJBIO (HACBIEHHOE WJIM YaCTUYHO HEHACBILIEHHOE), I'7le OAMH WJIH
Gonee KOJIbLIEOOPA3YIOIINX ATOMOB YIJIEpOAa 3aMelIleHbl reTepoaToMoM, BeiOpaHHbIM u3 N, O, S
u B, um rme xonpueoOpasyromme aToMbl yIylepoia M IeTepoaTOMbl MOTYT HeoOs3aTesbHO
3aMeIaThCsl OMHUM WiIH Oonee okco miu cynsdpunom (Hanpumep, C(0), S(O), C(S) unu S(O)2 u
T. A.). [eTepouMKIOAJKWIbHBIE TPYMIbl BKIOYAOT B Ce0S MOHOLMKIHUYECKHE U
NOJULIMKINYecKue (Harnpumep, coaepxainye 2, 3 wid 4 KOHAEHCUPOBAHHBIX KOJbIA) CUCTEMBL.
BriroueHHblE B TETEPOLMKIIOANKMI — MPENCTABJSIIOT  COOOH  MOHOLMKIMYECKHE |
nonunuknndeckue 3-14- unu 4-14- unu 3-12- umum 4-12-, wnum 3-10-, wnu 4-10- wnm 3-7- vy 4-
7- unu 5-6-uJeHHbIE MeTePOLMKIIOAIKIIbHbIE TPYIbL. | eTepoLrKIOanKiIbHbIE TPYIIbl MOTYT
TaKXKe BKJIIOYaTb B Ce0sl CIUPOLMKIBI M MOCTUKOBbIE KoybLia (Hanpumep, 5-14 dneHHOe
MOCTHKOBOE OUTe€TepOLUKIOATKHIBHOE KOJBLO HEOOs3aTeIbHO 3aMEIEHO ¢ MOMOIIbI0 OT O 110
2 JONOJHUTENbHBIX TE€TEpPOaTOMOB, He3aBHCUMO BoIOpaHHBIX W3 N, O, S u B)
I'eTepoLMKIOANKUIIbHAS TPYIINIA MOXKET MPUCOCIUHITHCS IMOCPEICTBOM KOJIBLEOOPA3YIOIIEro
aToMa yrjepoga WIH KOJbLEOOpas3yIoIIero rerepoaromMa. B HEKOTOPHIX BapUaHTaX
OCYILIECTBIICHUsT N300PETEHUs] TeTePOLMKIIOATIKIIIbHAS rpynmna conaepkutr ot 0 1o 3 ABOHHBIX
cBsi3eil. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS M300PETEHHS TeTePOLUKIIOAIKIIIbHAS IPyIIa
coaepkut oT 0 70 2 ABOWHBIX CBSI3EH.

B onpenenenne rerepoLMKIOANKIIa BKIFOUEHBI Takke (ParMeHThl, KOTOPbIE COAepIKaT
OJTHO MK OoJiee apOMaTHUECKUX KOJeL, KOHIEHCHPOBAHHBIX (/1. €. UMEIOIIUX OOIIYIO CBS3b) C
HEAPOMATHUYECKUM Te€TEePOLMKIMYECKHUM KOJIBLIOM, Hampumep O€H30- WINM TUEHWIbHBbIE
NPOU3BOJIHBIE MHIIEPUANHA, MOP(OJHMHA, a3enuHa U T. 1. | eTepoLMKIIOaJKIIbHAS TPYIINA,
cojepskamasi  KOHAEHCHUPOBAHHOE  apOMaTHYeCKO€  KOJNbLO, MOXKET  MPHUCOEAUHSATHCS
MOCPENCTBOM JIF0OOr0 KOJIbLIEOOPA3YIOIIEro aToMa, BKIFOYAIOIIEr0 KOJIbLIEOOPa3yIOIIHiA aTOM
KOH/ICHCUPOBAHHOI'O apOMATUYECKOrO KOJblla. B HEKOTOpBIX BapHaHTax OCYIIECTBICHHUS
n300peTeHNsl TeTePOLMKIOATIKIIbHAS TPYINna Ccomepkutr oT 3 no 14 konbLeoOpasyromux
aToMOB, OT 4 10 14 konbLE0OPa3YIOIIHUX aTOMOB, OT 3 A0 7 KOJIbLIEOOPA3yIOIIUX aTOMOB HUJIH OT
5 no 6 xonbleoOpa3yIMX aTOMOB. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHS H300peTeHHUs
reTepOLMKIIOANIKUIbHAS IPyNNa coaepkuT ot 1 1o 4 rerepoatomos, oT 1 10 3 rerepoatoMoB OT
1 no 2 rerepoaToMoB wiH 1 reTepoaToM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS H300PETEHUsI
reTepPOLIMKIIOANIKIJI MIPENCTABIISIET COOOM MOHOLMKIUYECKUH 4-6 YJIEHHBIA TeTePOLUKIIOATKUI,
comepskammii 1 wim 2 rerepoaroma, He3aBUCUMO BbiOpaHHBIX U3 N, O, S u B, u conmepskammii
OOuH WM 0OoJee OKHCIEHHBIX KOJIBIEBBIX MpENCTaBUTENEeH. B HEKOTOpBIX BapuaHTax
OCYILIECTBIIEHUSI N300PETEHHUs] TeTEPOLIUKIIOATKIII NPEACTABISIET COOOH MOHOLMKINYECKUH HITH
onnmkmaeckuii 4-10 4IeHHBIH TeTepOLUKIOANKII, comepskammuii 1, 2, 3 wm 4 rerepoaroma,
He3aBucuMO BbIOpaHHBIX W3 N, O, S u B, u comepkammii onuH wuian Oojee OKHCIEHHBIX
KOJIbLIEBBIX NPEICTABUTEIIEH.

ITprMepsl reTepoOLMKIIOATIKIIBHBIX TPYII BKIKOYAOT B ceds muppoiauauH-2-oH, 1,3-
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W30KCA30JIMINH-2-0H, THUPAHWJ, TETPAruAPONHPAH, OKCETAaHWI, AaUeTHIUHUJ, MOpP(OIHHO,
THOMOP(OJIMHO, THUIMEPASHHUJI, TeTParuapoPypaHmy, TETParuAPOTHCHUI, UIEPHIAHIIL,
MUPPONIUANHII, U30KCA3OJUIMHUJ, HW30THA3OJUANHII, MMUPA3OJUAUHIUI, OKCA30JHIUHUI,
TUA3OIMIUHWI, WMUAA30JIUAUHII, a3enaHwi, OenzasamneH, 1,2,3,4-TeTparuaponu30XHHOJINH,
azabunukio[3.1.0 rekcanun, auazadunmkio[3.1.0]Jrekcanmn,  okcaburukio[2.1.1]rekcanu,
azabunmkio[2.2.1]renranmn,  auasabuiukio[2.2. 1] renranmn,  azabuuumkio[3.1.1]renranmn,
nuazadbunmkio[3.1. 1 renranun,  a3abuiukio[3.2.1]okranmn,  nuazaduiukio|3.2.1]okranm,

okcabuiukio[2.2.2]okranui, azaduuukio[2.2.2]oKTaHmI, a3aagaMaHTaHUI, AUa3aaJaMaHTaHu]I,

OKCa-aJlaMaHTaHWI, azacimpo[3.3 |renraHu, nuasacnupo[3.3 Jrenranm, OKCa-
azacriupo[3.3 |renranHm, azacnupo[3.4]|okTaHu, nuasaciupo| 3.4 JokTaHwm, OKca-
azaciupo[3.4 |JokTaHwu, azacnupo[2.5|okTaHu, nuasacrnupo[2.5]okraHun,
azacrupo[4.4|HoHaHUI, nuazactupo|4.4|HoHaHW, OKca-azacnupo[4.4|HoHaHW,
aszacrupo[4.5 | nekaHun, nuaszacnupo[4.5 | nexanun, nuaszacnupo[4.4 |HoHaHWI, OKcCa-

nuasacnupo[4.4|HOHaHW U T.1I.

Ucnone3yembiii B maHHOM A0KyMeHTe, «Cop LHUKIOATKHI-Cpm QJIKWI-» OTHOCHTCS K
rpynne (GOopMyJibl LUKJIOAJIKHI-AIKHICH-, TN LHUKIOAJKWI COAEPKUT OT O OO P aTOMOB
yIJIepoa, U aJIKUJIEHOBAs CBS3BIBAIOLIAS TPYIINA COAEPIKUT OT N IO M aTOMOB YIJIepo.a.

Ucnone3yemsbiii B gaHHOM A0KyMeHTe «Cop apui-Cp.m aJKHI-» OTHOCHUTCS K TPYIIIe
(bopMyJIbl apui-alKUIIeH-, TA€ apuil COAEPKUT OT O OO P aTOMOB YIJIEPONa, U AJKUJIEHOBAsS
CBSI3BIBAIOLIAsI TPYIINA COAEPIKUT OT N IO M aTOMOB yIJIepOa.

Hcnonp3yemMblii B JaHHOM IOKyMeHTe «reTepoapui-Ch.m aJKHI-» OTHOCHTCS K TPYIIIE
(bopMyJIBI reTepoapuII-alKUIIeH-, T/Ie AJKIJICHOBAsl CBSI3bIBAIOIIAS TPYIINA COAEPIKUT OT N IO M
aTOMOB yTJIepOAa.

Hcnonp3yeMplii B JaHHOM JTOKYMEHTE «TeTepOLUKIOANKII-Cpm aJKHI-» OTHOCUTCS K
rpynne (GopMyJsibl TeTepOLMKIOANKIII-AJKIIICH-, TA€ aJKWUJIEHOBAasl CBSI3bIBAIOINAsl TPYyIIa
COZEPIKHUT OT N 10 M aTOMOB YIJIepO/a.

B omnpeneneHHbIX MeCTax OMNpenesieHHss WM BapHAHThl OCYIIECTBIICHHS OTHOCSTCS K
KOHKPETHBIM KOJIbLIaM (Hampumep, a3eTHIXHOBOMY KOJIbIly, MUPUAMHOBOMY KOJIBIY U T. I.).
Ecnu He yka3zaHO HMHOe, 3TH KOJIbLA MOTYT MPHUKPEIUISTHCS K JIFOOOMY 4iIeHYy KOJbLa MpH
YCJOBUH, YTO BAJEHTHOCTb aTOMa He MpeBbillieHa. Hampumep, a3eTHIMHOBOE KOJBLIO MOXKET
NPUCOETUHSTHCS B JIFOOOM MOJIOKEHUH KOJIbIIA, B TO BpeMsi KaK MHPUIUHA-3-HJIbHOE KOJBLO
NPUCOETUHSIETCSI B 3-TIOJIOKEHHH.

Hcnonb3yeMblii B JaHHOM JOKYMEHTE TEPMHH «OKCO» OTHOCHUTCSI K aTOMy KHCJIOpPOAa
(r.e. =0) B KauecTBe NBYXBAJIEHTHOTO 3aMECTHTEJs, OOpas3yrouero KapOOHWIBHYIO TPYIITY,
Korna OH mpucoenamHeH k yruepoay (Hanmpumep, C=0 wmm C(O)) unm npucoenwHEH K
reTepoaToMy a30Ta WJIM Cepbl, 00pa3yoieMy HUTPO30-, CYJIb(PUHUIBHYIO HIIH CYJIb()OHUITBHYIO
rpymnimy.

Hcnonp3yeMblii B JTAaHHOM JOKYMEHTE TEPMHUH «HE3aBUCHMO BbIOpPAHHBIN H3» O3HAYAET,
YTO Ka)kJ0e TOsIBeHHe TePeMEHHOro HiH 3amectutens, Hanpumep RM mmun R?, mesasucumo

BbI6paHO IMPHU KAXKAOM MOSABJICHHUUN U3 MMPUTTAra€MOIo nepeHHs.
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OnucaHHble B JAaHHOM JOKYMEHTE COEOUHEHUS MOIyT ObITh aCHUMMETPHYECKUMHU
(nanpumep, umers onuH wnu Oonee crepeoueHTpoB). llogpasymeBaroT Bce CTEPEOH3OMEPBI,
TaKWe KaK O3HAHTHOMEpPbl M AMACTepeOMepbl, eciu He Yyka3aHo wuHoe. CoenuHeHHs o
HACTOSALIEMY OINMCAHHUIO, COAEpIKAllNe aCUMMETPHUYHO 3aMEIEHHbIE aTOMBbl YIJIepOaa, MOTYT
BBIJIENISATh B ONTHUYECKU aKTUBHON WM paueMuueckoi gopme. MeTonsl mosiyyeHus: ONTHYECKH
aKTHBHBIX (DOPM M3 ONTHYECKH HEAKTHUBHBIX MCXOIHBIX BEIIECTB M3BECTHBI B JAHHOW 00JacTh
TEXHUKH, HAMpUMEp IyTeM pa3[eleHusl paleMUYeCKUX CMecell WM CTepeOoCeNeKTHBHOIO
CHHTe3a. MHOrHMe TreoMeTpuuecKue H30Mepbl oneuHOB, ABOHHBIX CBsized C=N u Tomy
NoAOOHOrO MOTYT MPHUCYTCTBOBATh M B OMMCAHHBIX B JAHHOM JOKYMEHTE COCIHHEHUSX, U B
HACTOSIIIEM M300PETEHUN PACCMATPUBAIOTCS BCE TaKue CTaOMIIbHBbIE M30Mepbl. OMHUCAHBI yuc U
Mpanc TEOMETPUYECKHE H30MEpPbl COSTUHEHWH 10 HACTOSLIEMY OMUCAHUIO, U OHH MOTYT
BBIJIEJISITBCSI KAK CMECh H30MEPOB MJIM KaK OTAEJbHbIE H30MepHble (OpMBL. B HEKOTOPBIX
BapHaHTaX OCYIIECTBICHUS N300peTeHus coequHeHne umeer (R)-koHdurypanuio. B HekoTOphIX
BapMAHTaX  OCYIIECTBIIEHUS]  HM300pETEHHs]  COENMHEHHEe  HMeeT  (S)-KOH(PUTYpaLHIO.
IIpenynokeHHBIE B JAHHOM JOKYMeHTe (opmyJbl (Harmpumep, Gopmyinsl (I) u T. A.) BKIIOYAOT
CTEPEON30MEPbI COSTUHEHUI.

Paznenenne paumeMuueckux cMecell COEAMHEHWH MOTYT OCYLIECTBISITH JIOOBIM U3
MHOTOYHCJICHHBIX M3BECTHBIX B JAaHHOW OONAacTH TEeXHMKH MeTonoB. llpumepom wmertona
ABJISIETCS pOOHAs PEKPUCTAINIM3AIMS C MCIIOIB30BAaHUEM XHPAJBHON Pa3fessolield KUCIOTHI,
KOTOpasi SIBJIIETCST ONTHYECKU AKTUBHOH CojeoOpasyromieil OpraHH4YecKOW  KHCJIOTOH.
ITonxonsAmumMu  pacTBOPUTENSIMH AT METONOB JPOOHOH PpPEKpHCTAIM3ALMU  SIBISTFOTCS,
HalpuMep, ONTUYECKH AKTUBHBIE KHUCJIOTHI, Takue kak D u L (opmbl BHHHOW KHCIIOTHI,
AMALETUIBUHHAS KUCJIOTA, AMOCH30MJIBUHHAS KHCJIOTAa, MHHAAJbHAS KHCJIOTA, sIOIO4YHas
KUCJIOTA, MOJIOYHAsl KHUCJOTa WJIM PAa3JIMuHble ONTHYECKH AKTHBHbIE KamM(popcysb(oHOBbIE
KUCJIOTBI, Takue Kak [B-kamdopcynbdonoBas kucnora. K ApyruM pasgensromiuM BeLecTBaM,
NPUTOAHBIM JUII METOJOB IPOOHOW KPUCTAJUIM3ALNY, OTHOCSTCS CTEPEOM30OMEPHO YHCTHIE
dopmbl a-meTHIOeH3UIaMuHA (Hanpumep, S 1 R GopMbl, WU THACTEPEOMEPHO YUCThbIe (YOPMBI),
2-¢penmnrnuupHON, HOpadenpuH, s¢enpun, N-MeTmIdGenpuH, HUKIOTeKCUITHIITUIAMUH, 1,2-
JAMAMUHOLMKIIOTEKCAH U T.II.

Paznenenne paueMuueckux cmecell MOTYT TaKKe OCYLIECTBISITh JJIFOMPOBAHHEM Ha
KOJIOHKE, HAIOJHEHHOH ONTHYECKH aKTHUBHBIM PAa3IeNsIOUINM  BEIIeCTBOM (Hampumep,
IUHATPOOCH30MNEeHWITIUINHOM).  [logxonmsdmyr0  KOMIIO3ULIMEO — PAacTBOPHUTENEH  AJis
3IFOMPOBAHUS MOXKET OTPENENUTD CIIELUAINUCT B JAHHOH 00JIACTH TEXHHUKH.

[IpennokeHHBIE B JaHHOM JOKYMEHTE COCIUHEHHS TaKKe BKIIOYAOT B ceds
tayTomepHbie Gopmbl. TayromepHblie (GOpMBI BO3HHKAIOT B pe3yJbTaTe OOMEeHa OIMHOYHOMN
CBA3U C COCEAHEN IBOWHOW CBSI3bI0 BMECTE€ C CONYTCTBYHIOLIEH Murpauued nporona. K
TAyTOMEPHBIM (OpPMaM OTHOCSTCSI TPOTOTPOITHBIE TAyTOMEpPBI, NPEACTABILIIOIUE COOOH
COCTOSIHUSI U30MEPHOTO MPOTOHUPOBAHUS, UMEIOIUE OHY U TY K€ SMIHPUIECKYIO GopMyny U
cyMMapHbIH 3apsia. [Iprmeps! IpOTOTPONHBIX TAyTOMEPOB BKJIIOYAIOT Maphbl KETOHA-3HOJIA, Maphbl

aMI/II[a-I/IMI/II[HOI‘/'I KHUCJIOTBI, Iapbl JIAKTaMa-JIaKTUMA, IIapbl 3JHAMHWHA-UMHWHA W KOJIBLICBBIC
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¢dopMBI, B KOTOPBIX NMPOTOH MOXKET 3aHUMAaTh J1Ba U 0OJee MOJOKEHUH TreTepOlHKINIEeCKOMH
cuctemel, Hannpumep 1H- u 3H-umunason, 1H-, 2H- u 4H- 1,2 4-tpuason, 1H- u 2H-uzounnoun,
2-ruapOKCUNMPUANH U 2-mupuaoH, a takke 1H- m 2H-nupazon. TayromepHsie Gpopmbl MOryT
HAXOIUTBbCS B PABHOBECHUM WJIM CTepUYeCKH (UKCUPOBATBCS B OAHON (¢opme mnyTem
COOTBETCTBYIOLLEH 3aMEHBL.

Bce coenuHeHuss m ux (apMauleBTHYECKH NPHEMIIEMbIE COJIM MOTYT OOHapy KUBAaThb
BMECTE€ C JPYTUMH BELIECTBAMH, TAKUMHU KaK BOJA W PACTBOPUTENM (HArpuUMep, TUAPATHl U
COJIBBATBI), HJTH UX MOTYT BBIIEJISTD.

B HexOTOpBIX BapUaHTAaxX OCYLIECTBJCHUS M300PETEHUS MONYUYEHHE COCTUHEHUN MOKET
BOBJIEKaTh JOOABJIEHUE KUCJIOT WJIM OCHOBAHUH JUIs BO3NEWCTBUS, HANPUMEp, KaTajau3aTtopa
JKEJIAeMOH peakIiy WM 00Opa30BaHUsI CONIEBBIX (POPM, TAKHX KaK KUCIOTHO-aINTUBHBIE COJH.

B HEKOTOpBIX BapHaHTax OCYINECTBICHUS HM300pPETEHHS] MNPEIUIOKEHHBIE B JTaHHOM
JOKYMEHTE COEQUHEHHUs] WM HX COJM SIBJSIFOTCS MO CyIlecTBY BbiaeneHHbIMU. Ilox «rmo
CYLIECTBY BbIJIEJIEHHbIM» IIOHMMAETCs COEANHEHHE [0 MeHbllell Mepe YacTUYHO WU II0
CYIIECTBY OTIEJIEHHOE OT Cpenbl, B KOTOPOH OHO 00pa3oBaHO Miu OOHapyxeHo. YacTudHoe
pasneneHne MOXKET BKIYaTh, HANpPUMeEp, KOMITO3UIHIO, OOOTAIIEHHYIO MPEIOKEHHBIMUA B
JAHHOM JI0KyMeHTe coeanHeHusiMU. CylieCTBeHHOE pa3/iefieHe MOXKET BKJIH0YaTh KOMIIO3ULIUHY,
cojiepskaliye no MeHbluel Mepe okoso 50%, no mMeHblel Mepe okoso 60%, Mo MeHblIel Mepe
okoJio 70%, no MeHblieil Mepe okoso 80%, no MeHbluel Mepe okojio 90%, no MeHblIel Mepe
okosio 95%, no mesbiuel mMepe okojo 97% wunu mo MeHblied Mmepe okojo 99% mo macce
COEMHEHM, MpPENJIOKEHHBIX B JAaHHOM JOKYMEHTe, WIM HX COlb. MeToapl BblIEICHUS
COEAMHEHUI U UX COJIeH SBJAIOTCA PYTHHHBIMU B JAHHOM 00JIaCTH TEXHUKH.

TepMun «coenuHeHUE», UCMOJB3YEMBI B JAHHOM AOKYMEHTE, O3HAYaeT BKJIOYEHUE
BCEX CTEPEOM30MEPOB, FEOMETPUYECKUX H30MEPOB, TAYTOMEPOB U H30TONOB H300paKEHHBIX
crpykryp. CoenuHeHusi, MIEHTU(PUIHUPYEMble B HACTOSIIEM AOKYMEHTE IO HAa3BAHUIO WM
CTPYKType KaK OJHAa KOHKpPETHas TayToMepHasi (opMa, MPEAINONArarT BKIOUEHHE IPYTrUX
TAyTOMEPHBIX (POPM, €CIIU HE YKA3aHO UHOE.

@paza «papMaleBTHYECKH MPHEMJIEMbIi» HCHOIB3YeTCS B JAHHOM JOKYMEHTE JJIsi
0003HAaYEHHST TAKUX COCIMHEHUH, BEIIEeCTB, KOMIO3ULIUI /WK JO3UPOBAHHBIX (POPM, KOTOpPBIE
B paMKax palOHAJIbHOIO MEAULIMHCKOIO PEeLIeHMUs], IBJISIOTCS MOAXOMSINUMU JUIsl TIPUMEHEHHUSI
NpU KOHTAKTe C TKAHSMH JIOJEH M KMBOTHBIX 0€3 Upe3MEepPHOH TOKCHYHOCTH, Pas3parKeHUs,
AJJIEPTUYECKON peakUny WU APYrod MpoOieMbl WM OCIOKHEHHSI, COPA3MEPHO Pa3yMHOMY
COOTHOILIEHHIO TTOJIb3bI/PUCKA.

Hacrosimas 3asiBka Takke BKIFOYAeT (apMaLeBTHUECKH MPUEMIIEMbIEe COJTU COSAMHEHU,
OINMCAHHBIX B JAHHOM JOKyMeHTe. HacTosiimee packpbITHe Takke BKIIOYAET (papMaleBTHUECKH
npuUeMJieMble COJIM COeIMHEHUH, OMMCAaHHBIX B TAHHOM JAOKyMeHTe. Mcrnonb3yeMblil B JaHHOM
IOKYMEHTE TEePMHH «(apManeBTUYEeCKU IPUEMIIEMbIE COJM» OTHOCHUTCS K MPOM3BOIAHBIM
PACKPBITBIX ~ COCAMHEHHUH, TpPHUYEeM HCXOAHOE COeNUHEHHEe MOIUPUIUPYETCS MyTeM
NPEBPALIEHUs CYIIECTBYIOLIET0 KUCIOTHOTO WM OCHOBHOTO (pparMeHTa B €ro CoJeByro Gopmy.

ITpumeps! papMaleBTHUECKH MPUEMIIEMbIX COJIeH BKJIOYAIOT, HO HE OTPAHUYHMBAIOTCS 3THM,
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COJIM MUHEPAIbHbIX HJIM OPTaHUYECKHUX KHCJIOT M OCHOBHBIX OCTATKOB, TAKHX KaK aMHHBIL
IIEJIOYHbIE WM OPTaHUYECKHE COJM KHUCIOTHBIX OCTATKOB, TAKMX KakK KapOOHOBbIE KHUCIOTHI, U
T.1. PapManeBTHUECKH MPHEMJIEMbIE COJIM 10 HACTOSINEMY OIHCAHUIO BKJIIOYAIOT OOBIUHBIE
HETOKCHYHBbIE COJM MCXOAHOTO COEOUHEHHs, OOpa3oBaHHbIE, HANpPUMeEp, W3 HETOKCHUYHBIX
HEOPraHWYEeCKHX WM OpraHMYecKuX KUCIOT. DapMaleBTUYECKH IpHEeMJIEMble COJH 10
HACTOSLIEMY OIUCAHUIO MOTYT CHHTE3UPOBATh M3 UCXOJHOTO COCOUHEHUs, KOTOPOE CONEPKUT
OCHOBHOH MWJIM KHMCJIOTHBIH (hparMeHT, OOBIMHBIMH XuMH4YeckuMHu cniocobamu. Kak mpasuio,
TaKWe COJM MOTYT TOJy4aTh B3anMONAEHCTBHEM (DOPM 3THX COCIUHEHWH B BHIE CBOOOIHOMN
KUCJIOTBI MJIM OCHOBAHHUSI CO CTEXMOMETPHYECKHM KOJHMUYECTBOM MOIAXOMSLIEr0 OCHOBAHUS HIIH
KUCJIOTBl B BOJAE WJM B OPraHUYECKOM pACTBOPHTENE WJIM B HMX CMECH; KakK IMPaBUJIO,
NPENNOYTUTENIbHBIMU  SIBJISIFOTCSI HEBOIHBIE Cpelbl, Takue Kak 3(up, STUIALETAT, COUPTHI
(HampuMep, METAHOJ, STaHOJN, HM3OMPONAHOJN WM OyTaHoy) WM aueToHUTpwi. I[lepeueHs
NOOXOMSIINX CONiel TpencraBieH B Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, Pa., 1985, p. 1418 u Journal of Pharmaceutical Science, 66, 2
(1977), xaxknast U3 MyOJIMKAIMHA BKJIFOYEHA B JAHHBIM JOKYMEHT IMOCPEICTBOM CCBUIKH B TIOJTHOM
o0Beme.

Cunme3s

CrnenuanuctaM B JaHHOH OOJAaCTH TEXHMKH OYAET MOHSTHO, YTO NPEICTABICHHBIC B
JAHHOM JIOKYMEHTE COEIMHEHHsI, B TOM YHCJE UX COJIM U CTEPEOU30MEPhI, MOTYT IOJy4aTh C
UCTIOJIb30BAHMEM H3BECTHBIX METOIUK OPTraHMYECKOTO CHHTE3a, M OHH MOIyT OBITh
CHHTE3UPOBAHBI B COOTBETCTBHH C JIFOOBIM U3 MHOTOUHCIIEHHBIX BO3MOKHBIX ITyTeH CHHTE3a.

Coenunenust popmyant (I) Moryt monyuyaTh kak nokaszaHo Ha cxeme 1. Iloaxopsiue
ncxonnble Bemectsa 1-1, rae Y' u Y? He3aBucumo sBnistores rajorenom (Hanpumep, Cl, Br unu
I) unu ncesporanorenom (Hanpumep, OTf wnmu OM), MOryT mpeBpalnaTh B COOTBETCTBYIOIIUM
coenvHenrem metanna 1-2 (manpumep, M! ssnsercst B(OH)2, Bpin, BF3K, Sn(Bu); unu Zn) B
CTaHAAPTHBIX YCIOBUSX (HampuMmep, B MPUCYTCTBUM AHOOPHOrO peareHra, TaKOro Kak
Ouc(nmuHakonaTo)audop, NaJIIaIHeBOrO KaTaJIn3aTopa, TaKOTO KaK
nuxiopouc(tpupenmndpochun)nammaauii(1l) WIIH
ouc(nudpenmndpocduno)peppoueH|nuxnopnamuiaanii(ll) B xommiekce ¢ IUXJIOPMETAHOM, H
OCHOBaHHs, TAKOTO KaK alleTaT Kajus), a 3aTeM coueraTb ¢ 1-3, rme Y® mpencrasnsier coboii
rajoren (Hanpumep, Cl, Br wmm I) wim ncesporanoren (wampumep, OTf wmm OM), B
CTaHAApPTHBIX ycioBusix peakuuu Cy3yku (HampuMmep, B TNPUCYTCTBHHM MaJUIAAHEBOTO
KaTanaus3aTropa, TaKoro Kak terpakuc(tpudernndochun)namnaanii(0),
nuxnopouc(tpudennndocdun)mammanuii(1l) Wi [1,1-
ouc(nudpennnpochuno)peppoueH|nuxnopnataauii (II), B KoMIulekce ¢ OUXJIOPMETAHOM, MU
OCHOBaHUs (HampuMep, KapOOHATHOTO OCHOBAHUsI, TAKOTO Kak KapOOHAT HATpHs WM KapOOHAT
Kanus)), WIM B CTaHIApTHBIX ycioBusix peakuun Cruie (Hampumep, B NPHUCYTCTBUU
katamm3aropa nammtanusi(0), Ttakoro kak Tetpakuc(tpudenmndocun)namianuii(0)), umm B
CTAaHIAPTHBIX YCIOBUsIX peakuumn Heruwmm (Hampumep, B TPUCYTCTBUH KaTalu3aTopa

nautanusi(0),  Takoro  kak  Terpakuc(rpupenmnpochun)nammanuii(0)  wumm o [1,1-
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ouc(nudenmnpocduno)beppoueH]| nuxnopnamaanii (1)) mis nonydenus coennaenus 1-4.

IIpomexxyTounoe coenuHeHue 1-4 MOryT nmpeBpamiate B JHOJICOAEpKALIEe
NPOMEXYTOUHOE coeanHeHue 1-5 myTem BO3IEHCTBHS PeareHTOB AJsl AUTHIPOKCHINPOBAHUS
(HampuMmep, TETPOKCHUIA OCMHUS WJIM TaKOTO peoKuciutelns, kak N-mermiMopdonuH-N-okcun,
mu cmecb AD-mix o mnu AD-mix ). [IpomexyTounoe coenuHenue 1-S MoryT mpespaiiarhb ¢
COOTBETCTBYIOIIUM CoeflHeHueM MeTanna 1-6 (nanpumep, M? ssnsercs B(OH),, Bpin, BF3K,
Sn(Bu)s mnu Zn) B CTaHAAPTHBIX YCJIOBUAX (HApUMep, B NMPHCYTCTBUU JUOOPHOTO pEareHra,
TAKOrO  Kak  Ouc(mMHAKONATO)AuOOp,  MA/UIaIMeBOrO0  KaTalu3aTopa, TaKOro  Kak
nuxopouc(tpupenundpochun))nammaauii(1l) WIIH
ouc(nudenmndochuno)peppoueH]|nuxnopnamianuii(Il), B koMIuiekce ¢ AUXJIOPMETAHOM, WJIH
Pdy(dba);, muramma (takoro kak 2-gunukiorekcuipochuno-2',4'6'-rpu-u3o-npommi-1,1'-
OugeHnn) U OCHOBAaHMS, TAKOrO KaK alleTaT Kajuus), a 3aTeM couetaTb ¢ 1-7, tme Y° u Y’
NPEACTABISIIOT co0oii He3aBucumo rajioren (Hampumep, Cl, Br wnu I) wnu nceemoranoreH
(mampumep, OTf wmm OM), B craHmapTHbIX ycnoBuwsax peakunn Cysyku (Hampumep, B
NPUCYTCTBUH MaJIIaIUEBOTO KaTaJIn3aTopa, TaKOTO KakK
tetpakuc(tpudenmndochun)nammanuii(0), [1,1'-
ouc(nudpennndpochuno)peppoueH|nuxnopnamraauii (II), B KoMIuiekce ¢ IUXJIOPMETAHOM, U
OCHOBaHUs (HampuMep, KapOOHATHOTO OCHOBAHUsI, TAKOTO Kak KapOOHAT HATpHs WM KapOOHAT
Kaius)), WIM B CTaHIAPTHBIX ycioBusix peakuun Cruine (Hampumep, B NPHUCYTCTBUU
katanm3aropa namtanusi(0), Ttakoro kak Tetpakuc(tpudenmndocun)namianuii(0)), umm B
CTAaHIAPTHBIX YCIOBMsIX peakuumn Heruwmwm (Hampumep, B TPUCYTCTBUH KaTalu3aTopa
nautanusi(0),  Takoro  kak  Terpakuc(rpupenmnpochun)nammanuii(0)  wmm o [1,1-
ouc(nudenmnpocduno)peppoueH]| nuxmopnamnanuii (1)) nist monyuenus coenunenus 1-8.

IIpomexxyTounoe coenuHeHue 1-8 moryr mnpespawate B coeguHeHus (opmyant (I)
MyTeM KpPOCC-COYETaHHs C COOTBETCTBYIOLIUM COeuHeHHeM Mertaina R2-M (rne M
npencrasisier codoit B(OH),, Bpin, BF3K, Sn(Bu); wiu Zn) B cTaHAApTHBIX YCIOBUSIX PEAKLIUH
Cy3yku (Hampumep, B MNPUCYTCTBUM NAUIAJUEBOrO  KaTaJIM3aToOpa, TaKOro  Kak
tetpakuc(tpudenmwidocun)namnanuii(0), auxnopouc(rpudenundochun)nammanuii(ll) wm
[1,1'-6uc(audennndochuno)depponeH|auxnopnamianuii(Il), B kommiekce ¢ AMXIOPMETAHOM, U
OCHOBaHUs (HampuMep, KapOOHATHOTO OCHOBAHUsI, TAKOTO Kak KapOOHAT HATpHs WK KapOOHAT
Kanus)), WIK B CTaHIAPTHBIX ycioBusix peakuun Cruse (Hampumep, B MPHUCYTCTBUU
katanm3aropa namianusi(0), Takoro kak TeTtpakuc(tpudenundocun)namianuii(0)), umm B
CTaHIAPTHBIX YCJOBUsIX peakuumd Heruwmm (Hampumep, B TPUCYTCTBHH KaTajau3aTopa
nautagusi(0),  Takoro  kak  Terpakuc(tpupenmnpochun)nammanuii(0)  wmmm [1,1-
ouc(oudenmndocuno)peppouer]| muxnopnamaanii (Il)). AnbprepHaATHBHO, COETUHEHHUS
¢popmyas! (I) MoryT mosydats U3 MPOMEKYTOUYHOTO coenuHEeHHs 1-8 myTeM B3auMOAENCTBUS C
Hykieoduiom B ycnoBusix SNAr (Hanpumep, MyTeM HarpeBaHusl B MPUCYTCTBUU KapOOHATHOTO
ocHoBaHws1, Takoro kak Cs,CO3).

OnuH cnenuaaucT B JAHHOW 00JIaCTH TEXHUKU OCO3HAET, YTO coeanHeHus popmy.asl (1)

TAKXKE MOIyT OBbITh MOJIYy4C€Hbl M3MCHCHHEM IIOpsiAKa ITIOCJICAHUX OBYX CTaI[I/Iﬁ cxembl 1.



87

HauuHas ¢ MOAXOAAIMM 00pa3oM 3aMeeHHOrO MPOMEKyTOUHOro coenunenus 1-7, rae Y° u
Y’ He3aBUCHMO TIPEACTaBJSIOT coboii rajnoren (nanpumep, Cl, Br unu I) unu ncesnoranorex
(nanpumep, OTf unu OMs), MOTYT BBINONHATH COYeTaHUe pa3Mmelienus R mepen coderanuem c

MPOMEXKYTOYHBIM coennHeHueM 1-6 st obpazoBanus coequHeHuit popmy.si (I).

Cxema 1
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Coenunenusi ¢popmyant (I) moryr monmy4yaTe Kak moka3zaHo Ha cxeme 2. Haumnas c
NOAXOASIMKUM o0pasoM 3amemeHHoro 1,4-mubpombensona 2-1, mocieayromed peakmuei c
CIJIbHBIM OCHOBaHMeM (Harpumep, nBuli) npu Huskoil remmneparype (Hanpumep, -78 °C), c
ToCIeyIOIUM B3aUMOECTBUEM ¢ POM3BOIHBIM KapOoHoBoit kucaotsl R°C(0)-L!, Takum kak
CJIOKHBIH 3 Hp (METUIOBBIN HIIH STHJIOBBIN CJIOXKHBIH 3¢up) (Hanpumep, MeTi TpudTopanerar
win >Tun Tpudropauerar), win amuaom BaitpeOa (mampumep, 2,2-maudrop-N-merokcu-N-
METHJIALIETAMHT), C TMOCJeayole o0padoTKOM in Situ BTOPHIM 3KBHUBAJEHTOM CHJIBHOTO
ocHoBaHus (Hanpumep, #Buli) npu HU3KOM Temneparype (Hanpumep, -78 °C), ¢ moCIeayOLUIIM
BTOpBIM 371ekTpodunom R3-L? (rme L? mpexncraBisier coboil MOAXOASIIYI0 YXOIAIIYO TPYIITY
(manpumep, rajoren, Takou kak Cl, Br wnu I, wim Me3unat win TO3WIAT)) NOJYYar0T KETOHHOE
MPOMEXKYTOYHOE coenuHeHue 2-2. Crnenuanuct B JAaHHOW OOJIACTH TEXHUKU TOWMET, YTO
NOPSIIOK BBIMOJHEHHSI 3THX JABYX CTaIUH IIAroB MOXET U3MEHSThCS B OOPATHYIO CTOPOHY, U 3TH
IBE CTaAMM TAaKXXe€ MOTYT BBIIOJHATL IO OTAEJIBHOCTH, CTyneH4daTo. lIpoMexyTouHoe
COeAMHEHHEe 2-2 MOIyT TaJIOTEHUPOBATh BO3ACHCTBUEM YCJIOBUN TaJIOTEHUPOBAHUS IS
BBeneHus Y2 (manmpumep, Opoma B mpucytctsuu AlCl3 W yMepeHHOro HarpepaHusi), wid N-
rajoreH-CykunHumuaa (Hanpumep, N-OpOMCYKIMHUMHIA) W CEPHOHW KHCIIOTBI B YKCYCHOM
KUACJIOTE TIPH TOBBIEHHbIX Temmeparypax (Hanpumep, 80 °C)) ¢ oOpasoBaHuem
NPOMEXYTOYHOTO coennHeHus 2-3. IIpomexkyTounoe coeqrHeHne 2-3 MOryT oJie(UHHPOBATH C
o0Opa3oBaHMEM MPOMEXKYTOUYHOTO COEOUHEHHs 2-5 B CTaHAAPTHBIX  YCIOBHAX I
onepUHUPOBaHUs (HATIPUMED, B YCIOBUAX PeakUuy BUTTUra ¢ TakuMm Mnumom, kak 2-4, rie Y’

MOXeT ObITh (PEHMJIOM, CO3JaHHBIM B3auMonelcTBHUeM (ochoHNEBON CONMM C CHIBHBIM
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ocHoBaHueM (Hampumep, n-Buli, Tper-Oyrokcun kamuss wiau NaHMDS), wnu monydeHHBIM
METOZIOM, CXOAHBIM HalineHHoMy B Organic Letters, Vol.4, No. 10, 1671-1674, 2002 (nanpumep,
oOpazoBanue in situ metunenrpudenmndocopana u3 ponuii(l)-karanu3npyemMoro pasiokeHus
TPUMETWICHIMIINA30MeTaHa B NPUCYTCTBUU  Tpudenunpochura wu  2-mpomaHoia)).
IIpomexyTounblii onepuH 2-5 moryt mpespamaTe B coenuHeHus ¢opmyJsl (I) meromamu,
OTMEYEeHHBIM Ha cxeme 1.

Cxema 2
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Topwyng 1

Coenunenusi ¢gopmyasnt (I) taxke MOryT mojy4daTb Kak IIOKa3aHO Ha cxeme 3.
CooTBeTCTBYIOIME MCXOHbIE BemecTBa 3-1, rne Y npencTapisier coboii ranoren (Hampumep,
Cl

COOTBETCTBYIOIIMM 00pa30M 3aMeIeHHBIM MeTaIoM coenunenreM R?-M (rme M npezcrasnser

, Br mmu I) wnmm ncesmoranoren (nampumep, OTf wmnmu OMs), moryr coderatb ¢
coboit B(OH), Bpin, BF3;K, Sn(Bu)s;, Zn wnu ZnX (roe X npencrasisier COOOM rajioreH, Takou
KaK HOM) B CTAHOAPTHBIX yCIOoBUsX peakiuu Cy3yku (HanmpuMep, B MPUCYTCTBUU MAJIAAHEBOTO
KaTaJln3aTopa, TAKOro KaK terpakuc(rpudenunpochun)namtaanii(0),
nuxnopouc(tpudennndochun)mamnanuii(1l) Win [1,1-
ouc(nudpenmndpochuno)peppoueH|nuxnopnamuiaanii(ll), B KoMIuiekce ¢ AMXJIOPMETAHOM, H
OCHOBaHUs (HampuMmep, KapOOHATHOTO OCHOBAHUsI, TAKOTO Kak KapOOHAT HATpHs WU KapOOHAT
Kaius)), WIM B CTaHIAPTHBIX YyCIOBHAX peakuun Cruiie (Hampumep, B TMPUCYTCTBUH
katanuzaropa namtanus(0), Takoro kak TeTtpakuc(tpudenundocdun)namianuii(0)), umm B
CTaHAAPTHBIX YCJIOBWsX peakuun Herumu (Hampumep, B TNPHCYTCTBUM —KaTaJIM3aTopa
nautagusi(0),  Takoro  kak  Terpakuc(tpupenmnpochun)nammanuii(0)  wmmm o [1,1-
ouc(nudenmndocduno)peppouer]| nmuxnopnamianuii (II) Heobs3aTeNnbHO B MPUCYTCTBHUH
nobaBku, Takol kak womun Meau(l)) ¢ oOpa3oBaHreM MPOMEKYTOYHOTO coenrHeHus 3-2. 3aTtemM
NPOMEXKYTOYHOE COeMHEHNE 3-2 MOTYT TaJIOT€HUPOBATh IyTEM B3aUMOJAEHCTBUS C PEAareHTOM,
TMOAXOJAIIUM /sl BBEJIeHHUs Tajorena Y  (Harmpumep, N-ranoreHCyKIMHUMMIA, TAKOTO Kak N-
HopcykuuHIMHL, N-OpoMcyKuuHUMAL Win N-xjaopcykiuuHUMun). IIpomexxyTouHoe coennHeHne
3-3, Hecyllee MOAXOISALINN TajloreH Y’ (manpumep, Cl, Br wim I), moryTt 3axeiicTBoBaTh st
nojyueHusi coeauHenui popmyasli (I), kak nokazaHo Ha cxeme 1.

Cxema 3
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opmyna 1

Coemunennst opmyani (1), roe R? npencrasnser co6oii aMua UM FeTEPOLHUKI, TAKKE
MOTyT TIOJy4aTh Kak TOKa3aHo Ha cxeme 4. I'pynnma Y® 3aMelIeHHOrO TIajoreHoM
npoMexkyTouHoro coenuHenus 4-1 (rme Y® mnpencrasnser coboit Cl, Br mmm I) moryt
NpPEeBpaLIaTh B HUTPHWIBHYIO TPYIIY MOCPEACTBOM HYKJICO(DHIBHON MEPECTAHOBKU C TIOMOLIBIO
UCTOYHMKa LuaHunaa (Hampumep, HarpeBaHueM B mpucyTcTBuM NaCN) WM coYeTaHHEM C
UCTOYHUKOM LIMAHHUIA B CTAHJAPTHBIX YCJIOBHSX peakuuu Hermmm (Hanmpumep, HarpeBaHUEM C
Zn(CN) B MIPUCYTCTBUU najjIaineBoro KaTajaus3aTropa, TaKoro KaK
tetpakuc(tpudenmidochun)nammanmuii(0) Win [1,1'-6uc(mudennndochuno)pepporeH]
nuxnopnaannii (II) HeoOs3aTenpHO ¢ 00pa3oBaHHEM MPOMEKYTOYHOTO COSAMHEHUs 4-2.
HutpunpHbII 3aMeCTUTENb NPOMEKYTOYHOIO COeAuHeHuss 4-2 MOryT IpeBpallaTtb B
reTepOoLKII-3aMellleHHbIX coefiHeHul (opmyasnl (I) MeTrogamMu M3BECTHBIMU CIELMATINCTY B
TaHHOM OOJIaCTH TEXHHUKH (HAIIpHMep, HarpeBaHHEM COOTBETCTBYIOIIMM O0OpPa3OM 3aMeIeHHOTO
AIMATUAPA3UA B IPUCYTCTBUU AJKOKCHUIHOTO OCHOBAHHS B CIIUPTOBOM PAacTBOPUTE (Hampumep,
NaOMe B MeOH unu NaOEt B EtOH) ¢ oOpa3oBanuem Tpuasona, HarpeBaHHEM C HCTOUHUKOM
asuga, Takoro kak NaNs3 ¢ obpaszoBaHueM Tetpasona). Hurpumn-copepkaiee mpoMeKyTOUHOE
coenUHEHHEe 4-2 TakKe MOTYT IpeBpallaTb B aMUAHOE IMPOMEXYTOYHOE coeauHeHue 4-4
(coenunenust popmyanl (I), rne R? mpencrapaser coboit aMUaHyO Ipyry) MyTeM THAPOJIU3a
(HanmpuMmep, HarpeBaHHeM B NPHUCYTCTBUM BOAHOH kuciorh;, wm ¢ KOH B tBuOH) ¢
TMOCTEYIOMUM COYeTaHHeM TnonydeHHoH kuciotel ¢ RE'RYUNH ¢ mcmons3oBaHHeM yCIOBHit
CTaHIAPTHOrO aMUIHOrO coueranus (Hanpumep, HATU).

Ipynny Y® rajoreH-3aMeIieHHOTO TPOMEXKYTOUYHOro coeaunenus 4-1 (rme Y°
npenctasisier codoit Cl, Br unmu I) mMoryT mpeBpamaTth B CIOKHO3(DHPHOE MPOMEKYTOUHOE
coennHeHue 4-3 B CTAaHAAPTHBIX JUIsI KAPOOHUIIMPOBAHUS YCJIOBHSIX (HAIIPUMED, B IPUCYTCTBUH
NaJylaIieBoOro  Kartanusatopa, Ttakoro  kak  [1,1'-6uc(mudenmndochuno)depporeH]
AUXJIOpNaniaauii, MOHOKCHA yriepoja M Takoii crupt R¥MOH, kak MeTaHOn MIM 3TaHON).
CnoxHblii 3gup 4-3 MoryT mpespamaTh B amua 4-4 (coemunenus Qopmynsl (I), roe R?
npencTaBisier coOOM  aMHIHYIO TPYIY) C HCIOJb30BAHHEM YCJIOBHI aMHHHMPOBAHUS
(nampumep, B3aumoneilcTueM ¢ Takum amuHoM, kak RC'RUNH B mpucytcteum AlMes).
ANBTEpPHATUBHO, CIOXHBIA 3¢up 4-3 MOryT mpesBpamatb B amua 4-4 B CTaHIAPTHBIX AU
TUAPONIN3a YCIIOBHSIX, TAKMX KaK BO3JEHCTBHE TMAPOKCHUIHOrO ocHoBaHus (Hampumep, LiOH,
NaOH, KOH B Bone u Takom copacropureie, kak THF, MeOH wnu EtOH) nns oOpazoBanus
KapOOHOBOW KHCJIOTBL, C MOCHEAYIOIMM COueTaHHeM momydaemoii kuciaothl ¢ RE'RUNH ¢

UCTIOJIB30BAHUEM CTAHNAPTHBIX YCJIOBUH amupHOro coderanus (Hampumep, HATU).
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AJbTepHaTUBHO, TPyNn Y° raloreH-3aMeIeHHOr0 MPOMEKYTOUHOro coequHeHust 4-1 MoryTt
NpeBpalIaTh HEMIOCPENCTBEHHO B aMup 4-4 B CTaHAAPTHBIX IJIsI KApOOHUIIMPOBAHUS YCIOBHUSX
(Harmmpumep, B MOPUCYTCTBUM  MAJUIQANEBOrO  Karajgusaropa, Takoro  kak  [1,1-
ouc(mdenundocduno)epporen] nuxaopHanianuii, MoHOKCHA yrnepoaa u amud R'RYNH).
TMoxxonsimue amMuzbl 4-4 MOryT npeBpamath B coenunenus popmy.si (1), rae R* npencrapser
co0O# TreTepoLrKy, W3BECTHBIMH CIELMANICTY B JAaHHOH OOJAaCTH TEXHHKH METOJaMH
(Hanpumep, xorma amupa 4-4 mpencrtamiser coOOW TMApAa3sHI, OH MOXKET pearupoBarb C N-
(TpudenundochopaHUIMIEH)U30IIHAHAMHIIOM WA C P-TOJYONyOayCyIb(OHOBON KUCIOTOU |
oproadupom (Hampumep, TpudTHIOpTOPOpMHUATOM) ¢ oOpazoBanueM 1,3,4-okcanuasona;
COOTBETCTBYIOIIMM  OOpa3oM  3aMelIeHHbIi  aMHJI  MOXET  pearmpoBatb € O-
rajJOreHKapOOHMJIBHBIM COEIUHEHHEeM (HalpuMep, XJIOPALETAlIbIETUAOM) C TOJIY4YCHHEM
OKCa30J1a; COOTBETCTBYIOLIMM 00pa3oM 3aMeIeHHbII aMua MOXeT pearmpoBatb ¢ 1,1-
OUMETOKCH-N, N-IUMETHIMETaHAMHHOM H THAPOKCHJIAMHHOM C oOpa3oBaHuem 1,2 4-
OKCaanas3oja;, TMpeBpalleHHe amMuaa B THOAMHUA (Hampumep, C HCIONb30BaHUEM P2Ss wm
pearenTta JloyccoHa) 10 BO3OEHCTBHSI BBILICYTIOMSIHYTBIX PEAreHTOB MPHUBENET K 00Pa30BaHUIO

COOTBETCTBYHOLIUX THAAWA30JIOB UJIM TUA30JIOB, @ HE OKCaana30JiOB U OKCE]SOJ'IOB).

Cxema 4
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opinyne L

Kak nmokas3aHo Ha cxeme S craguu cxembl 4 MOTYT BBINOJHATh HA COOTBETCTBYIOLIUX

HCXOAHBIX BeLeCTBaxX S-1 10 coueTaHusi ¢ NPOMEXYTOUHBIM coeluHeHneM 1-6 co exemsl 1. 910
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TaK)X€ TPEAOCTaBUT MPOMEKYTOUYHbIE COEAMHEHUs, NPUTOJHBbIE AJI MOJy4YeHHs] COeIMHEHUN
dopmyasr (I), rme R’ mnpencrapaser coGoif amMupi WAM TeTepOLMKI. IIpoMexyTOYHOE
coenMHeHHe KapOOHOBOM KMCIOThI 5-4 (nanpumep, R*'=H n Y’= cOOTBETCTBYIOLIEMY rajloreHy,
takomy kak Cl, Br unmu I) moryTr mpespaiiate B aMUIHOE MPOMEKYTOYHOE COeAMHEHUe S5-5
nytem B3aumoneiictus ¢ amuHom (RC'RUNH) B crampapTHeIX s 0Opa3oBaHMsl aMuza
yCIIOBUSIX (HAampuMep, ¢ HCIOJIb30BAaHHEM TAaKOro peareHra st coueranusi, kak HATU, B
NPUCYTCTBUH TAKOTO OCHOBAHUS, KaK AUU3ONPONHISI THIAMHUH).

Cxema 5
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Coenunenust popmyainbl (I) Moryr mosmydarh kak mokasaHo Ha cxeme 6. Ilomxonsmue
HCXO/IHbIEe BemiecTBa 6-1, re Y° u Y’ MpeacTaBisitoT coboil MOAXOAAIIME aTOMBI TajOreHOB
(marmpumep, Cl, Br uiu I) unu ncesnoranorenst (Hanpumep, OTf win OMs), MOryT nmpeBpamarhb
B MPOMEKYTOYHOE COEOUHEHHE 6-3 MyTeM COYeTaHUs C LMHKOPTaHHMYECKHUM COETUHEHHEM,
00pa30BAHHBIMH W3 TOAXOAAIIEr0 HEOOA3aTeNbHO 3aMENIeHHOTO rajoreHuaa 6-2, rae Y!
npencrasisier codoii ranoreH (Hampumep, Cl, Br wmu I) B cTaHmapTHBIX YCIOBHSAX PEAKLUU
Herumm (Hanpumep, B MpUCYTCTBUU Zn (KOTOPBI MOXKET aKTUBUPOBATHCS TAKHMMU AreHTaMH,
kak 1,2-nubpomstan 1 TMSCI) 1 B mpHCYTCTBUU a MOIXOISIIETO MAJLIATUEBOrO KaTaJIH3aTopa,
(mampumep, nuxnop[1,1’-6uc(nudpenundochuno)dpepponen|namianusa(Ill) auUxIOpMETaHOBBIM
anaykt u Honun menu(l))). TIpomeskyTodHoe coenuHenue 6-3, rae Y' mnpeacTapiseT coboi
rajoren (Hanpumep, Cl, Br wnu I) wimn ncesporanoren (Hampumep, OTf wim OMs), moryT
COYeTaTh C COOTBETCTBYIOIIUM 00pa30oM 3aMELIEHHBIM METAJNIOM COeUHeHneM 6-4 (Hampumep,
M? npenctapnser coboit B(OH);, Bpin, BF3K, Sn(Bu); unu Zn) B CTaHAaPTHBIX YCJOBHSX
peakunn Cy3yku (HampuMep, B NPUCYTCTBHHM NAJUIAJHEBOTO KaTaJIM3aTOpa, TAKOTO Kak
tetpakuc(tpudenmidocun)namnanuii(0), auxnopouc(rpudenundochun)nanmamuii(ll) wmum
[1,1'-6uc(andennndocduno)depponen|auxnopnamnanuii(Il) B kommiekce ¢ TUXJIOPMETAHOM, U
OCHOBaHUs (HampuMmep, KapOOHATHOTO OCHOBAHUs, TAKOTO Kak KapOOHAT HATpHs WM KapOOHAT

Kanus)), WIN B CTaHIApTHBIX yclIoBwAX peakuun Crusue (Hampumep, B IPUCYTCTBUH
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katanm3aropa namtanusi(0), Ttakoro kak Tetpakuc(tpudenmndocun)namianuii(0)), umm B
CTaHAAPTHBIX YCNOBWAX peakuun Herumwn (Hampumep, B TPHUCYTCTBUM KaTalu3aTropa
nautanusi(0),  takoro  kak  Terpakuc(rpudpenundocoun)mamnaanii(0), wm - [1,1-
ouc(audenmnpocduno)peppoueH|nuxnopnamaausi(ll)) ¢ mnonyuenmem coemuHeHH  6-5,
KOTOpbIe camu 1o cede MOryT ObITh coenuHeHussMu GopmyJint (I), wiu npu 3amure (3aIMUTHOM
rpynmnoii P, Hanpumep, Boc), MOryT ObITh JIMIIEHBI 3aIIUTHI ¢ 0Opa30BaHUEM COETUHEHUi 6-6 ¢
UCTIOJIb30BAHUEM YCJIOBUMN, MOAXOMAIIMX JUIsl yNAJEHUs 3aIMUTHON TPyNIbI, KOTOpas TakKXKe
COBMECTHMA B YCJIOBUSIX COBMECTHMMOCTU C JPYIMMHU (PYHKIIMOHAJIBbHBIMU TPYIMIIAMH, KOTOPbBIE
MOTYT MPHUCYTCTBOBATh B MOJieKyJie. [IpoMexyTOUHbIE COeOMHEHUSI 6-6 MOTYT HEOOS3aTEeNbHO
B3aMMOJIeHiCTBOBATh ¢ 3nektpodunom RA-L! (rme L' mpencrasnser co6oil yxomsmyro rpymmy
(sanpumep, Takoii ramoren, kak Cl, Br mmu I, wim Mesunar wim tosunar), wim RA-L! moryr
NPECTaBIATh COO0M KapOOHOBYHO KHCJIOTY, AKTUBHUPOBAHHYIO BO3ICHCTBHUEM peareHTa IJIs
coueranust (Hanpumep, DCC, EDC wnn HATU)) B mnpucCyTCTBHM OCHOBaHHs (Hampumep,
IUHU3OTPONII3 TUIIAMHUHA WU TPUATHIIAMHHA) C MOJIydeHneM coeqnHeHui popmy.si (I).

Cxema 6
R‘.’i

YASARTE
SIUWPTHYID

dopeyng {1}

Coenunenusi popmyast (I) Moryr monyuyaTe Kak nmokaszaHo Ha cxeme 7. Iloaxopsue
ncxonHble Bemectsa 7-1, rne Y’ mpexcrasnser coboii rajoren (nanpumep, Cl, Br wiu I) unu
ncepnoranore (Hanpumep, OTf nmun OMs), MOTyT npeBpalaTh B MPOMEKYTOYHbIE COEIUHEHHS
7-3 coueTaHMeM C COOTBETCTBYIOIIUM OOpa30oM 3aMEIIEHHBIM METAJJIOM COEIUHEHHEM 7-2

(nanpumep, M? npencrasnser coboit B(OH),, Bpin, BFsK, Sn(Bu); unu Zn) B CTaHIapTHBIX
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ycnoBusax peakuuu Cy3yku (Hampumep, B NPUCYTCTBUH MAJUIAAMEBOTO KaTajlH3aTopa, TaKOTrO
kak TeTpakuc(tpudenmnpochun)nannanuii(0), nuxnopobuc(rpudennnpochun)namianmi(1l) nmm
[1,1'-6uc(audennndocduno)deppouen|auxnopnamnanuii(Il) B kommiekce ¢ TUXJIOPMETAHOM, U
OCHOBaHUs (Hampumep, KapOOHATHOTO OCHOBAHUs, TAKOTO Kak KapOOHAT HATpHs WM KapOOHAT
Kanus)), WIK B CTaHIAPTHBIX yclIoBuAX peakuun Cruse (Hampumep, B IPUCYTCTBUH
katanusatopa mnaanus(0), Takoro kak TeTtpakuc(tpudenundocun)namnanuii(0)), win B
CTAaHIAPTHBIX YCIOBUsX peakumn Hermmm (Hampumep, B NPUCYTCTBUH KaTalu3aTopa
nautanusi(0),  takoro  kak  Terpakuc(tpudenundochun)mamnaaui(0), wm  [1,1-
ouc(nudpenmndpochuno)peppoueH]|nuxnopnamuiaaus(Il)). I"anoren-conepkainee
NPOMEXYTOYHOE COEOUHEHHE 7-4 MOTyT TMOJNIy4aThb B3aMMOAEHCTBHEM IMPOMEKYTOYHOTO
COEAMHEHHs] 7-3 ¢ peareHToM, NOAXOISAIIUM JJisi BBEACHHUS TaJloreHa Y? (marmpumep, N-
raJJOreHCYKIMHUMU/IA, Takoro Kak N-foncykuuHumuza, N-OpoMcyKuumHMMHA —wid  N-
XJIOPCYKIUMHUMUA). IIpoMekyTouHOe coefuHeHHe 7-4, Hecyllee MOAXOMAIUi ramored Y°
(marmpumep, Cl, Br wmn 1), MOryT couerath ¢ IUHKOPTAaHUYECKUM MPOHM3BOIHBIM, IOJYyYEHHBIM
13 MOAXOJALIEr0 HCXOMHOTO BemiecTsa 7-5, rae Y! mpexacrasisieT coboil MOAXOAAIMil TajJoreH
(marmpumep, Br wnu 1), B cranmapTHBIX yenoBusix peakuun Herumm (HampuMmep, B MIPUCYTCTBUH
Zn (KOTOPBI MOXKET aKTHBHPOBATBHCS TaKUMH areHtamu, kak 1,2-mubpomstan u TMSCI) u B
NPUCYTCTBUM  TNOAXOMSINErO  MaUIaANeBOro  Katanusatopa  (Hampumep, [1,3-0mc(2,6-
IUHU30TIPONHII( €HIT ) IMUAA30I1-2-uiuaeH | (3 -xmoprmpuamn)namanusi(1) TUXJIOPUN)) c
oOpazoBanueM coenuHeHus popmyJsi (I).

Cxema 7
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] TRy 7.2 TRATEHAYR
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Henmusm
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e

wopiays {1}

Coenunenus ¢popmyJnl (I) MoryT nosnydars kak nokasaso Ha cxeme 8. IIpomexxyTouHble
coenuHeHus 8-1, KOTOpBIE ComepsKaT CIoKHbIN 3¢up (Hanpumep, R npencrasiser coboit MeTun
WIN 3THI), MOTYT THAPOJU3UPOBATh BO3JIEHCTBHEM THAPOKCUIHBIM OCHOBaHMEM (Hampumep,
LiOH, NaOH, KOH B Bome u Takom copactBoputene, kak THF, MeOH wumu EtOH) c
00pa3zoBaHHEM MPOMEKYTOUYHBIX COSIMHEHUI KapOOHOBOH KUCIOTHI 8-2. KapOOHOBYIO KUCIOTY,
COJIEpIKAIYI0 MPOMEXKYTOUHbIE COEAMHEHMs, MOTYT COYeTaTh C aMHHOM 8-3 B IPUCYTCTBUU
pearenta s amupHoro couetanusi (Hampumep, DCC, EDC u HATU) u B npucyrcTBUH
NOAXONSLIEr0 OCHOBaHUSl (HampuUMep, IUU3ONPONWISTHIIAMHHA WM TPUITUIAMHHA) C
obpazoBanueMm coenuHeHus (popmyJibl (I). ANbTepHATHBHO, CIIOKHBIN 3(QUpP, COMEpIKALIHI
UHTEpMEANaT MOTyT IpeBpallaTh HENOCPEACTBEHHO B aMMJI-COAEpKallhe COEIUHEHUs
¢popmyas! (I) B3auMopelicTBHEM NPU MOBBILIEHHON Temmepatype (Harnpumep, 80 °C) ¢ amuHOM
8-3 B mpuCyTCTBUH KaTajauzaTtopa KUcJaoThl JIbtonca (Harpumep, AlMes).

Cxema 8
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b

IR MTEIowCs

Coenunenusi  d¢opmyant (I) Moryr monydarp Kak T[IOKa3aHO Ha cxeme 9.
Jluoncoaep-kamuil UHTEpMeauaT 9-4 Moryt 3afeiCcTBOBAaThb C NMPOMEXYTOYHBIM COEAUHEHUEM
KapOOHOBOW KHUCIOTBI 9-1 B3aUMOAEHCTBHEM C MOIXOISINNM OKHCISIFOINUM CPEACTBOM
(HarpuMep, B3aUMONEHCTBHEM C KHCJIOPOJOM WJIM BO3AYXOM HAJl TaKUM METaJUIOM, Kak Pt).
Coneprxamee kapOOHOBYIO KHCJIOTY IPOMEXYTOUHOE coenuHeHne 9-1 MOoryT monBeprarhb
YCIOBHSAM /IS 3cTepuprKanuu (Hampumep, HarpeB ¢ OOpaTHBIM XOJIOAUIBHUKOM B CIIUPTOBOM
pacTBOpUTENe, TAKOM KaK METAaHOJ WM 3TaHOJ, B IMPUCYTCTBUM KHUCJIOTBI, TaKOW KaK CepHas
KUCJIOTA) JJIS TTOJTYYEeHUS TIPOMEKYTOYHOTO COeANHEHHsI CIOKHOro dupa 9-2. Bo3aeiicTere Ha
9-2 merajopranudeckoro pearenta R’-M! (Hampumep, peaktuBa I'MHBSIpa, Takoro Kak
MeTWJIMarHust OpoMHIa) MOXKET aBaTh 3aMELICHHOE THOJBbHOE TPOMEXYTOYHOE COeINHEHHe 9-
3. AJBTepHATUBHO, AUOJICOAEPIKALLEE NMPOMEKYTOUHOE COeANHEHHE 9-4 MOryT NpeBpallaTh B
aNBIErHAHOE TPOMEXYTOYHOe coequHeHue 9-5 mnyremM o00pabOTKM COOTBETCTBYIOIIUM
OKHCJSIFOIIMM ~ areHToM  (HampuMmep, KOMIUIEKCOM — TPUOKCHIA  CEpbI-MHPUINHA WM
neprionuHanoM Jlecca-Maprtuna). BospeiicTBue anmpaeruga  9-5 Ha  COOTBETCTBYOLIMIA
Hykneodun (Hampumep, MeTannopranudeckuii pearent R’-M!, Taxoii kak peaktus I'punbsipa
(HampuMep, METUJIMArHUs OPOMHMI) WIIM PEAreHTOB, MPEAOCTABISIOIINX HCTOYHHUK HyKieodmia
¢ GTOPUPOBAHHBIM yTJIEPOAOM (HATIPUMED, COOTBETCTBYIOIIMM 00pPa30M 3aMEIEHHBIM CHJIAHOM,
TaKAM KakK TPUMETHI(TPU(TOPMETHI)CHIIAH WIIN TPUMETHI( TU(PTOPMETHIT)CIIIAH B TPUCYTCTBUU
TBAF)), ™MoxeT pgaBaTh 3aMEIIEHHOE IHOJBHOE TPOMEXKYTOYHOE COoeluHeHHe 9-6.
IIpomexxyTouHOE coenuHeHue 9-6 MOryT OKHCJATH 10 KeTOHa 9-7 B3aUMOAENHCTBUEM C
COOTBETCTBYIOILIMM OKHCIIIIOIIUM peareHToM (Harpumep, nepiionnHaHoMm Jlecca-MapTuHa uiu
PCC) u mponykrt keroHa 9-7 MOTYT MPOBOJUTH B PEAKIUIO C COOTBETCTBYIOIINM HYKJICO(PUIOM
(Hanpumep, MeTasnopranudeckum pearentom R8-M?, takum kax peaxtus I'puHbsipa (Hampumep,
MeTUJIMarHusi OpOMHZ) WJIM peareHTaMHM, NPEJOCTABIIOLIMMH HMCTOYHHK Hykieoduma c
(TOpPHPOBAHHBIM YIJIEPOAOM (HANPUMEP, COOTBETCTBYIOLIMM OOpa30M 3aMEIIEHHbIM CHIIAHOM,

TaKUM KakK TPUMETUI(TPUTOPMETHI)CUIaH WIIH TPUMETUI( TU(PTOPMETIIT)CIIIAH B IPUCYTCTBUU
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TBAF)), ¢ monyueHHeM 3aMeINEeHHOrO AWOJICOAEPIKALIEro MPOMEKYTOUHOTO COenHEeHusT 9-8.
IIpomesxyTounble coequHenus 9-3, 9-6 u 9-8 npuroaHsl 47151 cuHTE3a coenuHeHuil popmyant (1)

B COOTBCTCTBHUU C METOJaMU CXE€MbI 1.

Cxema 9

dopsryna {1}

Coenunenusi ¢gopmyabt (I) Moryr mnojydaTh Kak TMoka3aHo Ha cxeme 10.
CooTercTBytoIee ucxoaHoe Bemectso 10-1, rne Y!' u Y? mpenctapisiioT coGoil HE3aBUCUMO
noaxonsume ranorensl (Hanpumep, Cl, Br wim ) unn ncesporanorenst (Hanpumep, OTE), moryT
NpeBpalIaTh B KETOHHOE MPOMEXKyTOUHOe coenuHenne 10-2 obpa3oBaHuem peakTus | puHbspa
(Hanmpumep, B3aumopeiicteueM 10-1 ¢ MarHueM B MPHUCYTCTBUH TUOPOMATAHA), U MPOBEICHUEM
peaxiuu peakTusa I'punbspa ¢ noaxoasmum siektpopuiom (R6CO-LY), rne L! npencrasnsier
coboit moaxonsAmylo yxoasmywo rpymmny (manpumep, R°CO-L' mpenctasnser coboii amun
Baitnpe6a (L' = -NMeOMe), Takoii kak 2,2-1upTop-N-MeToKCH-N-MeTUIALEeTaMuUN).
IIpomexxyrounoe coenuaeHne 10-2 Moryr mnpeBpamjaTb B COOTBETCTBYIOLIMM 00pa3om
3aMemieHHbli  onepuH 10-3 MOCPENCTBOM  HM3BECTHBIX  METONOB  (Hampumep, TyTeM
B3aUMOJENUCTBUS C TPUMETWICUINIINA30METAHOM B NPUCYTCTBUM KaTalau3aTopa, TaKoro Kak
tpuc(rpudpennndochun)ponusa(l) xmopun u tpudenundochuH B cmecu, copepkamen 2-
NPOMAHOJN, WM TOCpeAcTBOM onepuHupoBanus llerepcona, wanpumep peakuuum c
((TpUMeTHICHIINIT)METUIT)MarHU i XJIOPUAOM c nocjeayruen peakuuei v

TpuMeTmcuTpudropmeranecyibponatom)). Ilpomexyrounoe coenunenne 10-3 moryt
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npeBpaath B coequHeHus popmyJinl (I) kak nokasaHo Ha cxeme 1.
Cxema 10

&!3

11 Mg, {CH4Br)p e OBaHHE

RSl

2y RO

Dopuyna 1

Peakuuu [jsi monydeHHss COEAMHEHHH, OMHMCAHHBIX B JaHHOM JOKYMEHTE, MOTYT
NPOBOANTh B MOAXOISIIUX PACTBOPUTENSX, KOTOPbIE MOXKET JIETKO BBIOPATh CIELUANUCT B
o0NacTH OpraHMYecKoro cuHTe3a. llomxopsinue pacTBOPUTENIM MOTYT OBITh MO CYIIECTBY
HEPEaKIMOHHOCIIOCOOHBIMU 10  OTHOIICHUIO K HCXOOHBIM BelIeCTBaM (peareHramMu),
MPOMEXKYTOYHBIM COEIMHEHUSIM WM MPOAYKTaM MPHU TEMIepaTypax, MPH KOTOPBIX MPOBOIST
peakuuu (HampuMep TeMIeparypax, KOTOpble MOTYT BApbHPOBATh OT TEMIIEPATYPbl 3aMeP3aHHUs
pPacTBOPUTEIIS 10 TEMITEPATYPhI KUIIEHHsI pacTBOpuTes). JJaHHYO peakiuio MOTyT MPOBOIUTH B
OHOM pacTBOpUTENIE HWJIH CMeCH OoJjiee 4eM OIHOrO pacTBOpUTENs. B 3aBUCHMOCTH OT
KOHKPETHOW CTaJud PEaKIUH TMOIXOMSIIHE PACTBOPUTEIM IJIsi KOHKPETHON CTaIuM pPEakKiliu
MOYKET BBIOUPATh KBATU(UIIUPOBAHHBIN CIIEIIHAJIHCT.

BripaxkeHus: «Temreparypa OKPYsKaroIleid Cpeabl» U «KOMHATHasl TeMIepaTrypay HWIH
«KT», HCIOJb3yeMble B MaHHOM JOKYMEHTE, MOHHMAIOTCS B MTaHHOW OOJIACTH TEXHUKH, U
OTHOCATCS, B IIEJIOM, K TEMIEpaType, HalpuMep PEaKIHOHHOW TeMIeparype, KOoTopas
COCTaBIISIET IPUOIU3UTENBHO TEMIIEPATYPY KOMHATBI, B KOTOPOU MPOXOIAMUT PEAKIIHs], HAPUMEP
teMnepatypa ot okouso 20 °C go okoino 30 °C.

[MonyueHne coequHEHNH, OMUCAHHBIX B TAHHOM JOKYMEHTE, MOYKET BKJIFOUYATh 3aIMUTY U
CHSITHE 3aIUThI C PA3TUYHBIX XUMHUYECKUX rpyIin. HeoOX0aquMOCTh B 3alUTe U CHSITUHU 3aIHTHI,
a Takke B BbIOOpE COOTBETCTBYIOINIMX 3AIUTHBIX T[PYI, MOXKET JIETKO OIMpPeaessiTh
KBaJH(OUIIMPOBAHHBIN CHEUUAIUCT B JAHHON OOJNACTH TEXHHKH. XUMHYECKUE METOAMKH s
3alUTHBIX TPYII MOXKHO Haitu, Hampumep, B T. W. Greene and P. G. M. Wuts, Protective
Groups in Organic Synthesis, 3" Ed., Wiley & Sons, Inc., New York (1999).

PeaKI_II/II/I MOT'YT OTCJIC)KUBATHCS JIFOOBIM noaxoaAmmumM METOAO0OM, U3BCCTHBIM B )IaHHOI‘/'I
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obmactm  TexHuku. Hanpumep, oOpa3oBaHHE  TPOAYKTa  MOTYT  KOHTPOJIUPOBAThH
CHEKTPOCKONMMYECKUMH CPEICTBAMH, TAKUMHU KaK CIHEKTPOCKONHS aTOMHOIO MAarHUTHOTO
pesonanca (mampumep, 'H wumm °C), undpaxpacHas crnekTpockommus, CHEKTPOpOTOMETpHs
(HarmpuMmep, yIbTpadUONET-BUIUMBIN CBET), MACC-CIIEKTPOMETPUS, UM IyTEM IOMOILIBIO TAaKHUX
Xpomarorpa@u4eckux METOAOB, Kak BBICOKOI((EKTUBHAs KMIAKOCTHAs Xpomarorpadus
(BOXX), xunkoctHas xpomarorpadus-macc-cnexrpockonusi (JKXMC) wnnam TOHKOCHOHHAs
xpomatorpadus (TCX). CoenuHeHust MOTYT ObITh OUUINEHBI CIIELHAINCTAMHU B JAHHOH 00IacTu
TEXHUKA  pA3IUYHBIMH  METOJAMH,  BKJIOYas  BBICOKOI(P(EKTHBHYIO  KHIKOCTHYIO
xpomarorpaduro (BOXX) u xpomarorpadus ¢ HopManbHOH (Pa30ii Ha CUITHUKArene.

Cnocobwvl npumenenus

CoenvHeHusi, MX COJM WU CTEPEOU3OMEpPHl, OIMUCAHHbIE B JaHHOM JOKYMEHTE,
UHruOUpyr0T akTuBHOCT KHHa3bl PI3Ky. CoOTBEeTCTBEHHO, COENWHEHHs, COJNU WM
CTEPEOM30MEpPHhI, OINMCAHHBIE B JAaHHOM JOKYMEHTE, MOIYT HCIOJb30BaTh B Crocobax
uHrnouposanus kuHasel PI3Ky nmyrem mpuBeneHnst B KOHTAKT JAHHOH KUHA3BI C JIFOOBIM OJHUM
win 0Oojiee OMHCAHHBIX B JAHHOM JOKYMEHTE COSHVHEHWI, Ccojiell uiau kommo3uiui. B
HEKOTOPBIX BAPHUAHTAX OCYINECTBJICHUS N300PETEHHs COENUHEHNS] WA COJI MOTYT NMIPUMEHSIThH B
cnocobax wuHruOmpoBanusi aktuBHoctd PI3Ky y wuHmuBMpa/manmeHTta, HY)XIAKOLIETOCs B
UHTUOMPOBAHUM, IyTeM BBeACHUS 3(PQPEKTUBHOrO KOJIMYECTBA OIMHCAHHOTO B JAHHOM
JIOKYMEHTE COEAMHEHHUS WM COJMH. B HEKOTOpBIX BapuaHTax OCYLIECTBICHHUS H300pETeHUs
MOAYJHMPOBAaHUE  TMpPEACTaBiIsieT coOOW  MHruOupoBaHHMe. B HEKOTOpBIX  BapuaHTax
OCYLIECTBIIEHUsT M300pETeHUs] NpHUBENEHHE B KOHTAKT NPOHCXOOUT in Vivo. B HEKOTOpBIX
BApUAHTAaX OCYLIECTBJICHUs H300pETEeHHs] MpPHUBEIEHUE B KOHTAKT IPOUCXOAUT ex Vivo.
IIpenmyiiecTBEHHO COEIMHEHUs, OMMCAHHbBIE B JAHHOM JOKYMEHTE, JE€MOHCTPUPYIOT JyYIIYIO
3¢ P eKTUBHOCTD U OnaronpusTHbie TPod T 0€30MaCHOCTH U TOKCHYHOCTH B UCCIIEIOBAHUSX HA
JKUBOTHBIX.

B HekoTopbix BapuaHTax ocyuiectBieHus u3zoOperenusi PI3Ky conmepkut myrtarum.
Mytanueir MOkeT ObITh 3aMeHa OJHON aMUHOKHCIIOTHI Ha JAPYTYIO WM AENeLus OIHON WU
Oonee aMUHOKUCIOT. B Takux BapHaHTax OCYIIECTBJICHUS M300PETEHUS MyTaLUs MOXKET
NIPUCYTCTBOBATh B KNHAa3HOM foMeHe PI3Ky.

B HEKOTOpBbIX BapHaHTaX OCYIIECTBJICHUS COCOUHEHHE MM €ro COJb CHelU(pUISCKH
uarudupyer PI3KS.

OmnucaHHBIE B TAHHOM JOKYMEHTE COENUHEHHs WM COJNM MOTYT OBITh CEIEeKTHBHBIMH.
ITon «ceneKTUBHBIM» MOHUMAIOT TO, YTO coequHeHue cBsizbiBaercs ¢ PI3Ky nnm nnrnbupyer ee
¢ Oonbiieit ad(UHHOCTBIO MM AKTUBHOCTBEO COOTBETCTBEHHO, TO CPABHEHHIO C IO MEHBIIEH
Mepe KaKoW-JIuOO Ipyrod KWHA30W. B HEKOTOPBIX BapUaHTax OCYIIECTBJICHUS H300peTeHHs
COEMHEHUs] TI0 HACTOSIIIEMY OMNHMCAHHUIO SIBIISTIOTCS CeleKTHUBHbIMH MHrHOuTopamu PI3Ky mo
cpaBHernto ¢ PI3K6, PI3Ka u PI3KP. B HEeKkoTOphIX BapHaHTaxX OCYIIECTBJICHHUS H300pETEHUs
COEMHEHUs] TI0 HACTOSIIIEMY OMNHMCAHHUIO SIBIISIIOTCS CeleKTHUBHbIMH HHrHOutopamu PI3Ky mo
cpaBHeHno ¢ PI3Ka u PI3KB. B HekoTopeIx BapmaHTax OCYIIECTBICHUS H300pEeTEeHUs

CEJIEKTUBHOCTb MOKET COCTABJIITh IO MEHbIIEH Mepe OKOJIO 2-KpaTHOE, 3-KpaTHOE, 5-KpaTHOE,
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10-kpatHOe oT mim 20-kpatHoe Han PI3KO, m3MepeHHOe aHAIM30M, ONMHCAHHBIM B JAHHOM
IOKyMeHTe. B HEKOTOpBIX BapuaHTax OCYIIECTBIEHHsS H300PETEHHs] CEJIEKTUBHOCTb MOTYT
TECTHPOBATH JIJIs1 Kakaoro pepmenrta npu koHueHTpauuu AT® 2 mxM. B HeKOTOpBIX BapuaHTax
OCYLIECTBIIEHUsT U300PETeHUsI CENEKTUBHOCTh COEAMHEHUs] MO HACTOSIIEMY OMHUCAHHIO MOTYT
ONpeNeNsATh KJIETOYHBIMU AHAJIU3aMHU, CBSI3AHHBIMM C KHHA3HONW AKTUBHOCTBIO KOHKPETHOM
PI3K.

JIpyroi acekT 1o HaCTOSIEMY OIMCAHHIO OTHOCHTCS K CIIOCOOY JIeUeHHUs CBSI3aHHOTO C
kuHa3on PI3Ky 3a0oneBanuss WM HApyILICHUs Y WHAUBHUIA (Hanpumep, TAIMEHTA) MyTeM
BBEJICHUS WHAWBUIY, HYXXJAIOLIEMyCsl B TaKOM JIEYEHUH, TepaneBTUdecku 3(dexTruBHOrO
KOJINYECTBA WJIM J03bl OJHOTO MM 0OJiee COEAMHEHHWI IO HACTOSILIEMY OMUCAHUIO I HX
dapmaneBrryeckoii kommnosuuuu. CesizanHoe ¢ PI3Ky 3abosneBanue uiam HapylIeHHE MOXKET
BKJIFOUATh B ceOsi moboe 3a0ojeBaHne, HAPYIIEHHE WIN MaTOJIOIMYECKOe COCTOSIHHE, KOTOPOe
OpsIMO WM KOCBEHHO CBsI3aHO C Jkcopeccued wminm  aktuBHOCTBIO  PI3Ky, Brimrodas
CBEPXIKCIIPECCUIO W/MITH aHOMAJIbHBIE YPOBHH aKTHBHOCTH.

B HeKOoTOpBIX BapHaHTaxX OCYIIECTBJIEHHsS H300peTeHHs] 3a00JieBaHWE WM HapyLICHHE
npenacTaBisieT cob0i ayTOMMMYHHOE 3a00JIeBaHUE WM HAPYIICHUE, PaK, CEPACYHO-COCYIUCTOE
3a0oieBaHNe WM HEHPOJereHepaTUBHOE 3a00JIeBaHUE.

B HekoTOpBIX BapMaHTax OCYIIECTBJIEHHs HM300peTeHHsl 3a00JieBaHWE WM HapyLICHHE
npesacTaBisieT coOOH pak JIErkoro (HarmpuMep, HEMENKOKJIETOUHBIH Pak JIETKOTrO), MEJIaHOMY,
paK MOJKENTyIOYHOM Keye3bl, paK MOJIOUHOM KeJie3bl, JIOCKOKJIETOUHYIO KapLHOMY T'OJIOBBI U
LIeH, paK MPEeACTATEbHON JKeNe3bl, paKk Me4YeHH, paK TOJICTON KMIIKH, PaK SHIOMETpHs, pak
MOYEBOTO My3bIpsi, PaK KOXKH, paK MaTKH, PaK MOUYKH, PaK >KeJyJKa WU capkomy. B HeKoTopbIx
BAPUAHTAX OCYIIECTBJICHUS H300pETeHUs] capkoMa MpeacTaBisier coOOH omyXxoib ACKHHA,
IPO3NIEBUIHYIO  CAapKOMy,  XOHApocapkoMmy,  capkomy  IOuHra,  3510KaueCTBEHHYIO
IF€MaHTHOSHAOTEINOMY, 3JI0KAaYECTBEHHYIO IIBAHHOMY, OCTEOCAPKOMY, AJIbBEOJISIPHYIO CAPKOMY
MSTKMX ~ TKaHEH, aHruocapkoMy,  (HUIOMIHYI0 — LUCTOCAPKOMY,  BO3BBIMIAOMIYIOCS
nepMaropudpocapkoMy, TeCMOUIHYIO OMYXOJIb, JE€CMOIMIACTUYECKYIO MEJKOKPYTJIOKJIETOYHYEO
OMyXOJb, OSIUTEIHOUAHYID CAapKOMY, BHECKEJETHYIO XOHIPOCAapKOMY, BHECKEJETHYIO
ocTeocapkomy, (UOpPOCAPKOMY, IKEJyIOUYHO-KHUIIEUHYI CcTpoMaibHyto onyxoib (GIST),
reMaHTHOIIEepULIMTOMY, TeMaHrnocapkoMy, capkomy Kanouy, nefioMuocapkoMy, JIUIIOCaApKOMY,
muMmdaHruocapkomMy, TuM(OCapKoOMy, 3JI0KAYECTBEHHYIO OMyXOjb 000J0YeK mepudeprdecKux
HepBoB (MPNST), nelipodubpocapkomy, padbaoMHOCapKOMy, CHHOBHAJBHYIO CAPKOMY WJIH
HenudpepeHInpPOBaAHHYIO TUIEOMOP(PHYIO CAPKOMY.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHHs H300peTeHHs] 3a00JieBaHWE WM HAapYLICHHE
NpeacTaBsieT COoOOH Me30TeNroMy WM aApeHOKapIMHOMY. B  HEKOTOpBIX BapuaHTax
OCyILIeCTBICHHUsI N300peTeHus 3a00IeBaHne TN HAPYIIEHHE TIPEICTABISIET COOOH ME30TENNOMY .
B HekoTOphIX BapuaHTaX OCYINECTBJIEHHs H300peTeHns 3a0oyeBaHUE WIM HapyLIeHHE
IpeACTaBIsieT COOOH aTpeHOKapLUHUHOMY.

B HekoTOpBIX BapMaHTax OCYLIECTBIIEHHs HM300peTeHusl 3a00JieBaHWE WM HapyLIeHHe

npeacTaBisieT coOOM  OCTPbI MHENOMAHBIN JIEWKO3 (HAmpuMep, OCTPhIH MOHOLMTApPHBIN
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neiiko3), muMpoMy H3 MasblX JUMQOLUTOB, XpoHHUeckuil mumpormrapusiii neiiko3 (CLL),
XPOHHYECKHH MHenoreHHbIi jetiko3 (CML), MHOKeCTBEHHYIO MUenoMy, T-KI€TOYHBIH OCTPBIH
mum¢poobnactabiil netiko3 (T-ALL), T-knerounyro numdomy KOk, JI€HKO3 M3 OONbLIMX
3epHUCTBHIX JTUM(OLUTOB, HOBOOOpa3oBaHue u3 3penbix (nepudepuueckux) T-kneroxk (PTCL),
aHAIUIACTUYECKYI0 KpymHokyeTouHyro jumpomy (ALCL) mnu numdobnactayro numdomy. B
HEKOTOPbIX ~ BapHAHTAaX OCYLIECTBJICHUs M300peTeHHsT HOBOOOpA3OBaHME W3  3PEJIbIX
(nepudepuueckux) T-knerok (PTCL) npencrasisier coboii T-kneTOYHBIH MPONTUMPOLUTAPHBIN
JEeWKO3, JIeHKo3 u3 T-KJIeTOYHBIX 3€pPHHUCTBHIX JUMGOLMTOB, arpeccuBHbIi NK-Kki1eTouHbIH
Jeliko3, rpuboBuUAHBIN Muko3/cuHApoM Ce3apy, HEOIUIACTHYECKYI0 KPYIMHOKIETOYHYIO
muMmpomy (T-KJIeTOYHBIA THI), SHTEPONATHIO THMA T-KIeTOYHOU JuMAOMBI, T-KJIeTOYHBIHI
JeHKko3/mM(poMy B3pOCIOro YeJIOBeKa MM aHTMOMMMYHOOIacTHYI0 T-Kierounyto mumdomy. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHUS H300PETEHUs AaHAIIACTHYECKAash KPYIHOKJIETOYHAs
mm¢poma (ALCL) ssnsiercst cucremuoin ALCL nnm nepsuynoit ALCL xoxu.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHHsS H300peTeHHs] 3a00JIeBaHWE WM HAapyLICHHE
npenctasisier codoit nmumdomy BepkuTTra, OCTpbBII MHENOONACTHBIN JIEWKO3, XPOHUYECKHI
MHEJIOUIHBIN JIEMKO3, HEXOKKUHCKYIO JTUMpoMy, TuMpoMy XOIKKHHA, BOJIOCATO-KIETOYHBIH
JeWKo3, TMM(pOMY MaHTHIHBIX KJIETOK, JIUM(POMY H3 MalbIX JUMGPOUUTOB, (HOIUTHKYISIPHYIO
mM(pOMy, MUTMEHTHYIO KCEHOIEPOMY, KEepaTOaKaHTOMY, JUM(QOIUIa3MaTHYECKYIO JHUM(pOMY,
SKCTPAHOJANBHYIO JHUM(OMY MapruHaJbHONW 30HBI, MakporioOyinHeMmuro BanbaeHcTpewma,
npoNUMQpOLIUTAPHBIA JIEHKO3, OCTpbIi JUM(pOOIACTHBIN Jeiko3, Muenopuopos, mmumdpomy
MyKO030-aCCOLMUPOBaHHON numpatudeckoii TkaHu (MALT), cpenocreHHyio (TuMmycHyio) B-
KPYIHOKJIETOUHYIO JUM(OMy, JUMGPOMATOUAHBI TIpaHyjlemMaro3, JUM(pOMYy MapruHajbHON
30HBl  CEJI€3€HKH, TepBUuUHY0  3(dy3uoHHyr0  auMdpomMy, BHYTPHUCOCYAUCTYIO  B-
KPYIHOKJIETOUHYIO TUM(OMY, MIa3MaKIETOUHBIH JIEHKO3, SKCTPAMEYJUSIPHYIO [UIa3MallUTOMY,
TIEIOIIYI0  MUeJOMYy  (Ha3plBaeMyr0  OECCHMITOMHON  MHENOMOH), MOHOKJIOHAJIBHYIO
raMMonatiio HeonpeneneHHou 3HadyuMmoctd (MGUS) wnu nuddysHyro B-KpymHOKIETOYHYIO
mmMpomy.

B HeKOTOpBIX BapHaHTaxX OCYLIECTBJIEHHs H300peTeHMs] 3a00JeBaHUE WM HAapYLICHHE
npencrasisier codoit nmumdomy BepkuTTa, OCTpbIi MHENOOJACTHBIN JIEWKO3, XPOHUYECKUI
MHEJIOUIHBIN JIEHKO3, HEXOKKUHCKYIO JIuMpomy, tuMpomMy XOIKKHHA, BOJIOCATO-KJIETOYHBIH
JeHKko3, nMUM(POMY MAHTHHHBIX KJIETOK, MEJKOKJIETOUHYK JuMponuTapHyro auMpomy,
bommukyspayo auMdomy, TUMPOIIIaZMaTHUECKYI0 JTUM(POMY, 3KCTPAHOAANBHYIO JTUM(POMY
MapruHaJbHON 30HBI, MAakKpoOrjoOynnHeMHIO BajpneHcTpema, npoauMQoIUTapHbIi JIeHKO3,
ocTpeii  JUM(OONACTHBIA  JIeHKO3, MHeNopuOpo3, JTUMPOMY MYKO30-aCCOLIMUPOBAHHOM
mim¢patrueckoit Tkaan (MALT), cpemoctennyro (TuMycHYI0) B-kpynHokieTounyo muMdomy,
TMM(OMATONIHBIA TPaHyJIeMaTo3, JTUM(POMY MaprUHAJIbHONW 30HBI CEJIE3eHKH, NEPBUYHYIO
3¢ y3UOHHYIO mumpomy, BHYTPHUCOCYIUCTYIO B-kxpynHOKI€TOUHYIO mumpomy,
IUIA3MAKJIETOUYHBIH  JIEMKO3, OKCTPaAMENyJUBIPHYIO IJIa3MAalUTOMY, TJCHIOINYI0 MHEJIOMY
(Ha3pIBaeMyr0 O€CCHMIITOMHOIN MMEJIOMOH), MOHOKJIOHAJIbHYIO T'aMMOIIATHUIO HEOIpeaeNeHHON

3Haunmoct (MGUS) unn muddysnyo B-kpynHoknerounyto aumdomy.
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MDSC (MuenoupHble CyNpecCOpHbIe KJIETKH) MPENCTaBISIFOT COOOH TIeTepOreHHYIO
IPYIIy HUMMYHHBIX KJIETOK MHEJOHIHOW JMHUU (CEMEHCTBO KIIETOK, IPOUCXOISAIINX W3
CTBOJIOBBIX KJIETOK KOCTHOro mosra). MDSC cuibHO pacnpOCTpaHSIIOTCS B HATOJOTHYECKHX
CUTYyalUsIX, TAKUX KaK XPOHUYECKHE HHPEKINH U PaK, B pe3yJbTaTe N3MEHEHHOTO IeMaTomno33a.
MDSC otnuyaroTcsi OT APYrux TUIOB MHUEJOWUAHBIX KJIETOK, IO CPABHEHHIO C KOTOPBIMH OHHU
o0NafaroT CHIIbHOW HMMMYHOCYNPECCHBHON AaKTUBHOCTBIO, & HE HMMYHOCTHUMYJIUPYIOIUMU
ceoiictBamu. Kak u apyrue muenounseie kinetku, MDSC B3anMoneicTByIOT ¢ IpyruMH THITAMH
UMMYHHBIX KJIETOK, BKJIIOYasi T-KJIETKH, NEHAPUTHbIE KJIETKHU, Makpodard U eCTeCTBEHHbIE
KJIETKU-KUAJUIEPBI JJIST PeryJupoBaHus UX (PyHKIUi. B HEKOTOPBIX BapuUaHTaX OCYIIECTBIICHHS
n300peTeHnss ONMHMCAHHBIE B JAHHOM JOKYMEHTE COEIUHEHHs] M T.II. MOTYT HCIIOJIb30BaTh B
crioco0ax, KacaroLIUXCsl PAKOBBIX TKaHEH (Hampumep, omyxoJiel) ¢ BBICOKOH HH(UIbTparmen
MDSC, B TOM 4uCiie B COJHIHBIX ONMYXOJISIX C BBICOKMM Oa30BbIM YPOBHEM MakpodaroBoi
uapunpTpanuy w/wm nauasrpau MDSC.

B HEKoTOphIX BapuaHTaX OCYIIECTBJICHUS HM300pPETEHUS HEXOIKKHHCKas JIuM(poma
(NHL) sBnsercs peuunusupyromeii NHL, pedpakreproit NHL, peungusupyromeit
dommukynspHoit NHL, Bsumotekymeii NHL (iNHL) wmu arpeccusnoii NHL (aNHL).

B HekOTOpBIX BapHaHTax OCYINECTBIICHHUs M300peTeHus nuddys3nas B-kpynHokieTouHast
mamdoma mpencraBisier cobolt nupdysHyro B-kpymHOKIETOUHYIO JUMGOMY, MTOAOOHYIO
akTuBUpoBaHHbIM B-xnetkam (ABC), wmm nuddysnyo B-kpynHoknerounyroo mmmpomy B-
kJeTok 3aponeimeBoro neHtpa (GCB).B HekoTOphIX BapuaHTaX OCYIIECTBJIEHHS H300pETEHUs
muM¢poma bepkurra npencrasnser codoi saHaemMuueckyto muMpomy bepkurtra, ciopaguueckyro
miM¢pomy bepkurra nnu mumdomy, nopodbnyro mumdpome bepkurra.

B HekoTOpBIX BapMaHTax OCYLIECTBIIEHHs M300peTeHusl 3a00JjieBaHUE WM HapylLIeHHe
NpencTaBisieT COOOH pPeBMATOMAHBIA APTPHUT, PACCESHHBIN CKIIEPO3, CHUCTEMHYI KPAaCHYIO
BOJYAHKY, aCTMy, aJUIeprui0 (HampuMep, aJUIEPrUYeCKHi PHUHUT), MaHKPEaTHT, IICOpHa3,
aHauIaKCHIO, TJIOMEPYJOHe(PPUT, BOCHAIMTEIbHOE 3a00JieBaHME KHUIIEYHHUKA (HAMpUMep
Oonesnp KpoHa u si3BeHHBIH KOJUT), TPOMOO3, MEHHHIHUT, SHUEPATUT, IUAOETHUECKYIO
PETUHOMATHIO, AOOPOKAYECTBEHHYIO THIEPTPOPHIO MPEINCTATENIbHOW KENe3bl, TSIKENYIO
MHacTeHnto, cuHapoM IllerpeHa, 0CTe0apTPUT, PECTEHO3 HIIH aATEPOCKIEPO3.

B HekOoTOpBIX BapHaHTaX OCYIIECTBJIEHHsS H300peTeHMs] 3a00JieBaHWE WM HAapYLICHHE
npencTaBisier coOod rumeptpoduio cepana, AUNCHYHKIHMIO CEPAEYHBIX MHUOLIUTOB, OCTPBIH
KOPOHAPHBII CHHIPOM, XPOHUYECKYIO OOCTpYKTHBHYIO Oose3Hb Jerkux (COPD), xpoHuueckuii
OpOHXHT, TOBBIIIEHHOE AapTEPHAJBHOE JaBlIEHHE, HWIIEMHIO, HWIIEMHUIO-penepdy3uro,
BA30KOHCTPUKLIMIO, aHEMUIO (HAIpPUMEpP TeMOJIUTHYECKYI0 AHEMHIO, allJJaCTUYECKYI0 aHEMHIO
WM UCTHHHYIO SPUTPOLIMTAPHYIO aHEMHIO ), OaKTEepUaIbHYIO HH(EKIHIO, BUPYCHYIO HHPEKIHIO,
OTTOpKEHHE TpAHCIUIAHTaTa, 3a0oJjieBaHHE TOYEeK, aHA(pUIAKTUYECKHH IIOKOBBIH (Gudpos,
aTpo(pur0 CKENETHBIX MBIIIL], THIEPTPOPHIO CKEIETHBIX MBIIIL, AHTHOTEHE3, CETICUC, PEAKIIHIO
«TPAHCIUTAHTAT TPOTHUB XO3fMHA», QUIOTEHHYI0 WM KCEHOTeHHYI0 TPAaHCIUIAHTALHUIO,
TJIOMEPYJIOCKIIEPO3, MIPOrPECCUPYOLINI MOYEYHbIN ¢ubpos, UAMONATUYECKYIO

Tpombonuronenndeckyro nypnypy (ITP), mnuonatnueckuii ¢puOpo3 nerkux, ayTOMMMYHHYIO
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TeMOJINTHYECKYI0 aHEMHUIO, BACKYJHT, BOJYAHOYHBbIN HePpHuT, nmeMpuryc wim MeMOpaHHYIO
He(dpomaTuro.

B HekoTOpBIX BapMaHTax OCYLIECTBJIEHHs HM300peTeHusi 3a00JieBaHWE WM HapyLIeHHe
npesacTaBisieT coOol runepTpoduro cepana, AMCPYHKIMIO CePAEUYHbIX MHOLUTOB, X POHHUECKYIO
obctpykTuBHYI0 Oone3Hb Jierkux (COPD), moBbIIEHHOE apTepUalibHOE AABJIEHHE, HIIEMHIO,
ULIeMUIO-penep(y3ui0, Ba3OKOHCTPHUKLIMIO, aHEMHIO (HAIpUMep TeMOJIUTHYECKYI0 aHEMHIO,
AIUTACTHYECKYI0 AHEMHUIO0 WIM WCTHHHYI) DPUTPOLIUTAPHYIO AaHEMHI0), OaKTepHalbHYIO
UH(EKIMI0, BUPYCHYK HWH(EKIHI0, OTTOPXKEHWE TPAHCIUIAHTATa, 3a00JieBaHUE TMOYEK,
aHa(pUIAKTHYECKUI MIOKOBBIA (UOPO3, aTpOPHIO0 CKEJETHBIX MBIIIL, THIEPTPODYUIO CKETETHBIX
MBILIILI, aHTHOTeHe3, Cercuc, OTTOp)KEHHE  TpaHCIUIAHTaTa, TJIOMEPYJIOCKIIEPO3,
NPOTPECCUPYIOIUI MOYeHHbIH (HUOPO3, MIUONATHYECKYIO TPOMOOIMTONEHUYECKYIO IMypPIyPY
(ITP), ayTOMMMyHHYIO TE€MOJHTHYECKYK) AHEMHIO, BACKYJIHT, CHCTEMHBIA BOJYAHOYHBIM
He(puT, BOITYaHOUHBIH HEPPUT, MEMPUryC WM MEMOPAHHYIO HE(PPONATHIO.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHHsS H300peTeHHs] 3a00JIeBaHWE WM HAapyLICHHE
npenacTasisier coOoil Oose3Hb AJbLreiiMepa, TpaBMy LEHTPAJIbHOW HEPBHOH CHUCTEMBI HIIH
UHCYJIbT.

B HekoTOpeIX  BapuaHTax  OCYINECTBJICHUS  M300pPETEHUST  WAMOMATHYECKAs
Tpombonuronenndeckas nypnypa (ITP) sBusercs peumpusupyromein ITP nnm pedpakreproii
ITP.

B HEKOTOpbIX BapHaHTaxX OCYIIECTBJIEHUS M300PETEHUS] BACKYJIHUT MPENCTAaBISET COOOH
Oonesnp bexuera, cunznpom KoraHa, THraHTOKJIETOYHBI apTEPUUT, IOJIUMHAITHIECKUHI
pesmarusMm (PMR), aprepuut Taxkasicy, 6onesnp broprepa (oOnurepupyromuii TpoMOOAHTUHT),
BACKYJIHUT LIEHTPaJbHONH HEpPBHOW cucTeMbl, Oone3Hb KaBacaky, y3€JKOBBI NOJIMAPTEPUMT,
cuaapom Yapmka-Ctpocca, CMEIIaHHbIA KPUOTIOOYTMHEMUYECKHH BaCKYJIUT (3CCEHIMATbHBIN
win uHayuuposaHHbli BupycoM remaruta C (HCV)), nypnypy Ilenneiina-I'enoxa (HSP),
BACKYJIUT THUINEPYYBCTBUTEIBPHOCTH, MHUKPOCKOMUYECKUIN MOJHAHTUT, TpaHynemaro3 Berenepa
WIN aCCOLIMUPOBAHHBIN C aHTUHEHTPODUIBHBIME LUTOIIA3MaTHYeckiuMu anTutesamMu (ANCA)
cucteMHbIi Backyut (AASV).

B HacTosilieM pacKphITUM JOMOJHUTENBHO NPeIaraeTcs ONHMCAHHOE B JIaHHOM
JIOKYMEHTE COEAMHEHHE I ero (papMaleBTHYECKH MpUeMIeMasl CONb JJIsl NPUMEHEHUS B
moOOM U3 crocoOOB, OMMCAHHBIX B JAHHOM JOKYMEHTE.

B HacTosllleM pacKpbITUM JOMNOJHUTENBHO Npe/siaraeTcs ONHMCAHHOE B JIaHHOM
IOKYMEHTE COCOUHEHHE WM ero (apMaleBTHYECKH IpHEeMJIeMas COJIb IJIsl TOJYYeHHUs
JIEKapCTBEHHOTO CPEACTBA JJIi MPUMEHEHHS] B JIIOOOM M3 CIIOCOOOB, OMHCAHHBIX B JAHHOM
JOKYMEHTE.

Hcnonp3yemplii B TaHHOM JOKYMEHTE TEPMUH «IPUBEIEHHE B KOHTAKT» OTHOCHUTCS K
COCMHEHUIO BMECTE YKa3aHHBbIX ()ParMEHTOB B CUCTEME M Vifro WIW CHCTEME in Vivo.
Hanpumep, «npusenenue B koHTakT» PI3K ¢ coenuHennemM no HAcTOSAIIEMY ONHMCAHHUIO
BKJIFOUAET BBEJIEHUE COEMHEHNUs 110 HACTOSILEMY ONMCAHUIO MHAUBUAY WU MALUEHTY, TAKOMY

Kak 4esoBek, coaep:xkamemy PI3K, a Takke, Hanpumep, BBEIEHUE COCIMHEHUs 110 HACTOSLLEMY



103

ONMHUCAHMUIO B OOpasel, conmepskalluii KJIETOYHBIM WM OYMINEHHBIH Ipernapar, COAep KAl
PI3K.

Cunraercs, YTO NpPENVIOKEHHbIE B JAaHHOM JOKYMEHTE COeNuHeHus (nanpumep,
coequHeHust ¢opmynbl (I) wim ux (apmaneBTHUECKH MPHEMJIEMbIe COJIM) WIH JIIOOble HX
BAPUAHTBI OCYINECTBJICHHMS MOIyT 00JlaiaTh YJIOBJIETBOPHUTENBHBIM (hapMaKoJOrHYECKUM
npopuieM U MHOrooOemanmuMu  OHopapManeBTHYECKUMH CBOWCTBAMH, TaKUMH Kak
TOKCUKOJIOTHYECKUH mpo¢uib, Meradonndeckue U (papMaKOKMHETHYECKHE CBOICTBA,
pPacTBOPUMOCTh M TPOHULIAEMOCTh.ClieyeT MOHMMATh, YTO OMNPEAESICHHE COOTBETCTBYIOLIMX
OuodapmMarieBTHIECKHX CBOMCTB HAXOAUTCS B KOMIIETEHLMH CIELMAJINCTa B JAHHOW 00JacTy,
Hanpumep OTpPeNeNeHne LUTOTOKCHYHOCTU B KJIETKAX WM WHTMOMPOBAHHE ONPEAETICHHBIX
MUIIEHEeH WM KAHAJIOB JUTSI OTPENEICHUs] TOTEHIIMATBHON TOKCUYHOCTH.

Hcnonp3yeMple B JaHHOM JOKYMEHTE TEPMHUHBI «WUHIMBHIY WA IALHEHTY,
NpUMEHsIeMbIe  B3aMMO3aMEHSEMO, OTHOCATCS K  JIIOOOMy  JKMBOTHOMY,  BKIIFOYas
MJIEKOTIUTAIOLINX, TPEANOYTUTENbHO MBIIIEH, KpPbIC, APYTUX TPBI3YHOB, KPOJHKOB, COOaK,
KOIIEK, CBHWHEW, KPYMHBIA pOraTtblii CKOT, OBEl, JOINaned WIM NPUMATOB H, Haubojee
MPENNOYTUTENBHO, JTIOAEH.

Hcnonp3yemas B HaHHOM JOKYMeHTe (paza «TepamneBrudecku 3((deKkTuBHOE
KOJINYECTBO» OTHOCHTCS K KOJIMUECTBY AKTHBHOIO COEJUHEHMs WM (HapMaleBTHIECKOTO
areHTa, KOTOPOE BBI3BIBAET OMOJOIMYECKYI0 WM MEAMIHMHCKYIO PEAKLUI0 B TKAHH, CHUCTEME,
JKMBOTHOM, MHJMBUJE WM YEJIOBEKE, JKENAeMYIO JJIsl UCCIIeNOBATels], BETEpUHApa, Bpaya MU
APYroro KJINHULHUCTA.

Hcnonp3yeMelli B JaHHOM JOKYMEHTE TEPMHUH «IEUUTb» WIH <JICUEHHE» MOXKET
OTHOCHUTBCSI K OfHOMY wiu Oosee u3 (1) momaBneHus: 3a00J€BaHMsS;, HANpUMeEp IOAABIICHUS
3a00JIeBaHMs, COCTOSIHUSI WJIM HApYyLIEHUS y YeJOBeKa, KOTOPBIA HCHBITHIBAET WU TPOSBIISET
NATOJOTMI0 WJIM CHMIITOMATOJIOTHIO 3a00JIeBaHMs, COCTOSHHMSI WIM HapyuieHus (T.e.
OCTaHABIIMBAETCS JAaJIbHEHIIee pa3BUTHE TIATOJIOTHH W/ CUMITTOMATOJIOTHIO); (2) oOnerdeHust
3aboneBaHus; HampuMmep oOjerdeHus: 3a00eBaHUs, COCTOSHUS WM HAPYIICHUs] Y WHIMBUA,
KOTOPBII MCIIBITBIBAET WJIH MPOSIBIISIET MATOJOTHIO JIM CUMITOMATUKY 3a00JIeBaHUS, COCTOSTHUS
WM HapyweHus (T.e. oOpamaercss TeUeHHe MaTOJOTHH M CHMITOMATOJIOTHIO), TAKOTO Kak
CHIDKEHHSI TSDKECTH 3a00JI€BaHMSL.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS H300pPETEHUs] COEAMHEHHs] H300peTeHHs
NOJIE3HBI U TPEJOTBPAINCHUS] WIM CHIDKEHHMS PHUCKA Pa3BUTHA JIOOOro M3 3a00JeBaHUH,
YIOMSIHYTBIX B HACTOSIIEM AOKYMEHTE, Hanpumep TPENOTBPAINECHUS WIA CHIDKCHHUS PUCKA
pa3BuTHsA 3a00NEBaHMsS, COCTOSIHMS WM HApPYLIEHUs y WHIWBUAA, KOTOPBIH MOXET OBITh
NPEpPacToNoKeH K JaHHOMY 3a00JIEBaHUIO, COCTOSIHHIO WJIM HAPYLICHHIO, HO ele He
UCTIBITBIBAET U HE MPOSIBJISIET MATOJOTHIO HJIH CUMIITOMATOJIOTHIO 3a00JI€BaHUSI.

Kombunupoeannvie 6uovr mepanuu

Ha pocTt u BpDKMBaHHE PaKOBBIX KJIETOK MOTYT BJIMSATH MHOTOYHCIIEHHbIE CHUTHAJIbHBIC
nytd. Takum oOpaszom, IJIsl JIEYeHUS] TaAKUX COCTOSHUH MOJE€3HO KOMOWHHUPOBATh pa3INYHbIE

UHrUOUTOPHI (hepMEHTOB/OEKOB/PELeNITOPOB, MPOSBIISS PA3IMYHbIE MIPEATIOUYTEHUS B MUILIEHSIX,
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11 KOTOPBIX OHU MOIYJHUPYIOT akTHBHOCTh. HanenuBanue Ha Oonee 4eM Ha OIMH CHTHAJBHBIN
nyte (wnm Oonee 4yeM Ha OAHY OHMOJNOTMYECKYK0 MOJIEKYJy, YYacTBYIOIIYIO B JaHHOM
CUTHAJIBHOM IyTH) MOJXET CHI)KaTh  BEPOATHOCTh  BO3HUKHOBEHHs  JIEKAPCTBEHHOM
YCTOMYMBOCTH, BO3HUKAIOIIEH B MOMYJISLMU KJIETOK, M/MJIM YMEHbIIATh TOKCUYHOCTD JICUEHHS.

CoenuHeHHUs 10 HACTOSILIIEMY OMHMCAHHUIO MOTYT NPUMEHSATh B KOMOMHALIMH C OJHUM WU
Oonee npyrumu MHrHOMTOpaMu (hepMeHTOB/OENKOB/PELieNnTOPOB WIIM OAHUM HJIH 0OJiee BUIAMH
Tepanmuu JUIA JIeYeHus: Takoro 3aboneBaHus, kak pak. [Ipumepamu OonesHeil W mokasaHui,
MOANAOLINXCST JICYSHUIO C TMOMOINBI0 KOMOMHHPOBAHHBIX TEPANHid, SIBJSIFOTCS T€, KOTOpbIE
ONMHUCaHbl B JAHHOM JOKyMeHTe. [IpuMepbl pakoBbIX 3a00JeBaHMN BKJOYAKOT COJHIHbBIC
OIYXOJIU M OMyXOJIH JKUAKUX TKAHEH, TAKHE KaK 3JI0KaUeCTBEHHbIEC 3a00JIeBaHUST KPOBH.

OnHo nnm 6osiee TOMOJHUTENBHBIX (PapMaleBTUYECKUX CPENCTB, TAKUE KaK, HAIIPUMED,
XUMHOTEPATIeBTUIECKHE CpPEeACTBa, MPOTUBOBOCTIAIUTEIIbHBIE areHTBHI, CTEpOHIBI,
UMMYHOZETIPECCAHThl, MMMYHHO-OHKOJIOTUYECKUE CpPEACTBA, WHTUOMTOPHI METaOOINYeCKUX
(bepMeHTOB, WHIHOMTOPBI XEMOKHHOBBIX PELENTOPOB M HHIUOMTOpPBI ocdara3, a Takxke
HalleJICHHbIe TepareBTUYECKUe CpeacTBa, Takue kak Ber-Abl, Flt-3, EGFR, HER2, JAK, c-MET,
VEGFR, PDGFR, c-Kit, IGF-1R, RAF u FAK kuHa3Hble HHTUOUTOPBI, TAKHE KaK, HAMIPUMED,
ormucanHple B WO 2006/056399. MoryT mnOpuUMeHATb ApPYrHe areHThl, TakKue Kak
TEPANeBTHUECKNE AHTUTENA, B KOMOMHAIIMUA C COEAMHEHUSIMH IO HACTOSLIEMY ONUCAHHUIO IS
JeueHus 3a00JieBaHWM, HAPYIIEHWH WM MaTOJIOTMYECKUX COCTOsIHMM, B 4acTHOCTH PI3K-
aCCOLIMMPOBAHHOrO 3a00JIeBaHUS, HAPYIIEHHs, MM MATOJOTHYECKOro cocTossHus. OauH win
Oosee MOMOTHUTENBHBIX (PAapMaLIEeBTUUECKUX areHTOB MOTYT BBOAMUT MALUEHTY OJHOBPEMEHHO
WU TIOCJIEZIOBATENIBHO.

Hanpumep, omucaHHble B JAHHOM JOKYMEHTE COEIMHEHHMsS MOIyT KOMOMHHPOBATH C
OIHUM WK OoJiee MHTMOMTOpaMH CIEAYIOIINX KUHA3 JUIsl JISUSHUS] paKa v APYTHX 3a00neBaHui
WIN HapylleHui, onucaHHblx B nanHoM nokymenrte: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG,
PKC, CaM-kunaza, ¢ochopunasnas kuHaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2,
HER3, HER4, INS-R, IGF-1R, IR-R, PDGFaR, PDGFpBR, CSFIR, KIT, FLK-II, KDR/FLK-1,
FLK-4, flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3,
VEGFR/FIt2, Fit4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak,
SYK, FRK, JAK, ABL, ALK u B-Raf. Heorpanuuugaroiue npuMepbl HHTUHOUTOPOB, KOTOPbIE
MOTYT KOMOMHHUPOBATh C COCOUHEHUSMHU IO HACTOSIIEMY OINUCAHMIO ISl JIEYCHUS paka |
APYrux 3a00JI€BaHUN W HAPYLICHWH, OMUCAHHBIX B JAHHOM JOKYMEHTE, BKJIOUAIOT WHTHOUTOP
FGFR (FGFR1, FGFR2, FGFR3 wm FGFR4, nanpumep, INCB54828, INCB62079 wu
INCB63904), uarudurop JAK (JAK1 w/unmu JAK2, Hanpumep, pyKCOMUTHHUO, Oapuyumunuod
unu INCB39110), varuburop IDO (Hanpumep, smakamoctar, NLG919, wnu BMS-986205),
uarudourop LSD1 (manpumep, INCB59872 u INCB60003), narudurop TDO, uarudurtop PI3K-
nenpra (Hanpumep, INCB50797 u INCB50465), uaruburop Pim, uarudbutop CSFIR, TAM-
peuenrop tuposuHkuHas (Tyro-3, Axl u Mer), naru6urop rucronosoii aeanerunasel (HDAC),
takoi kak wuHruOutop HDACS, wuHruOurop aHrmoreHesa, HMHTHOMTOpP HHTEPJIEHKHHOBBIX

peLenTopoB, MHTUOUTOPBI IpenCTaBUTENEeN cemelicTBa bromo u extra terminal(Hanmpumep,
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O6pomonomenHble nHrHOuTOPH! M UHruOuTOopel BET, Takue kak INCB54329 u INCB57643) u
AHTArOHUCT aJICHO3MHOBOT'O PELENTOPa UM X KOMOWHALIIH.

B HeKkoTOpBIX BapHaHTax OCYIIECTBJICHUS H300pETEeHUsT COEAMHEHHE WU COJIb,
ONHCaHHbIE B JaHHOM JOKyMeHTe, BBOIAT ¢ uHruouropom PI3K6. B HekoTopeix BapuaHTax
OCYIIECTBJICHUS] M300pETeHNsI COSMHEHNE WIN COJIb, ONIMCAHHBIC B TJAHHOM JIOKYMEHTE, BBOJST
¢ uaruduropom JAK. B HEKOTOpBIX BapuaHTaxX OCYLIECTBIICHHS M300pETEHUsI COEANHEHNE WU
COJIb, ONMCAHHbIE B TAHHOM JOKyMeHTe, BBOIAT ¢ mHruoutopom JAK1 mnu JAK2 (Hanpumep,
OapuUMTUHHOOM WJIM PYKCONMUTUHHOOM). B  HEKOTOpbIX BapuaHTaX  OCYIIECTBIICHHS
nu300peTeHust COEAMHEHUE WM COJIb, ONMCAHHBIC B TAHHOM JIOKYMEHTE, BBOIST C MHTHOUTOPOM
JAK1. B HEKOTOpBIX BapHUaHTaX OCYINECTBJICHUS W300pETEHHs COEIUHEHHE WIH COJIb,
OMHCAaHHbIE B JIAHHOM JOKYMeHTe, BBOIAT ¢ MHruOuTOopoM JAK1, KOTOpPBIH CENeKTHBEH IO
cpaBHeHUto ¢ JAK?2.

[TpumMepsl aHTUTEN IUII IPUMEHEHUsST B KOMOMHUPOBAHHOH TEpaNuy BKIIOYAIOT, HO HE
OTPaHUYMBAIOTCS UMH, Tpacty3ymad (Hanpumep, aHTH-HER?2), pannbusymab (Hanpumep, aHTH-
VEGF-A), Oepaumsymad (ToproBoe Ha3BaHue Avastin, Hampumep, antu-VEGF, manutymabd
(marmpumep, aHTH-EGFR), nerykcumalb (wampumep, antu-EGFR), putykcan (antu-CD20) u
aHTUTeNa, HanpasiaeHHble Ha ¢-MET.

Onun wnm Oonee W3 CHENYIOIIUX AreHTOB MOIYT HCIOJb30BaTh B KOMOMHAIMU C
COEAMHEHUSIMH 10 HACTOSIIIEMY ONMHCAHUIO, M OHU TNPEACTaBJICHbI B BUI€ HEOTPAHUIHBAIOIIETO
CIHCKA: LUTOCTATHYECKHI areHT, LUCIUIATHH, JOKCOPYOHMLMH, TakCOTep, TAaKCOJ, 3TOMO3HI,
UPUHOTEKAaH, KaMIIOCTap, TOMOTEKAH, MaKJIUTAKCEN, IOLETaKCeN, SMOTUIIOHBI, TaMOKCH(]eH, 5-
dTopypammi, Merorpekcat, Temo3onomun, uukiodochamun, SCH 66336, R115777, L778,123,
CD3 214662, IRESSA™ (repurunuc), TARCEVA™ (spnotunu6), anturena x EGFR,
GLEEVEC™ (umutuHHOa Me3ujar), UHTPOH, apa-C, aApuaMHLIMH, LUTOKCAH, reMUUTaOuH,
ypauuJIoOBBI UMOpUT, XJopMeTHH, udochamun, wmendanan, XaopamOyLHi, MTHIIOOPOMAH,
TPUSTHIIEHMENIAMUH,  TpudTHWiIeHTHodochopamun, OycyibdaH, KapMyCTHH, JIOMyCTHH,
CTPENTO301MH, JakapOasuH, (IOKCYpUANH, LUTApaOuH, O-MEPKANTOMypHH, O-THOTYaHUH,

baynapadbuna ¢docdar, okcamuruiatuH, JgelikoBupuH, ELOXATIN™  (okcamuruiaTuH),

NEHTOCTATHH,  BHHOJIACTMH,  BUKPUCTHUH,  BUHJAE3MH,  OJEOMULMH,  JaKTHHOMHIIVH,
IayHOPYOHLIMH, JOKCOPYOHIIHH, SMUPYOHUIIHH, UapyOuLHH, MUTPaMULIUH,
Te30KCUKO(D OPMUIIIH, MHUTOMHIUH-C, L-acnmaparunasa, TEHUIIO3U 17. anbda.-

STHHWIACTPAIANON,  AUATHICTHIBOICTPOS, TECTOCTEPOH, MPEAHU30H, (JIyOKCUMECTEPOH,
APOMOCTAHOJIOHA  MPOMHOHAT,  TECTOJNAKTOH,  MEr3CTPOoJialleTaT,  METHJINPEIHU30JIOH,
METHJITECTOCTEPOH, MPEAHU3O0JIOH, TPUAMLMHOJOH, XJOPTPUAHHU3EH, THIPOKCHIIPOTECTEPOH,
AMUHOTJIIOTETUMH, 3CTPAMYCTHH, MEIPOKCHIIPOrecTepoHaLearar, Jednponaun, GayTaMun,
TOpeMHU(eH, ro3epesiH, KapOOoIIaTHH, THIPOKCUMOYEBHHA, AMCAKPHH, MPOKapOa3uH, MUTOTAH,
MUTOKCAHTPOH, JIEBAMHU30J, HAaBEJIOEH, aHACTPA30Jj, JIeTpa3oJ, kamenurtaOuH, pedexcaduH,
nponokcaguH, rexkcamerunmenamuH, asactuH, HERCEPTIN™ (rpacrysyma6), BEXXAR™
(trosurymomab), VELCADE™ (6opresomu6), ZEVALIN™ (u6putymomab TuykceTaH),
TRISENOX™ (tpuokcun mbimbska), XELODA™ (xaneuurabun), sunopentun, nopdumep,



106

ERBITUX™  (uerykcuma6), Tuorema, anrperamuH, MendanaH, TpacTy3ymad, Jepo3on,
dynBecTpanT, sk3emectaH, wudochomun, purykcumad, C225 (xerykcumad), Kammar
(amemty3ymab), kiodapabun, inanpuOuH, aQUIUKOJOH, PUTYKCAH, CYHUTHHHO, Na3aTUHUO,
tezaunutabun, Smll, ¢uynapabun, meHTOCTaTHH, TPUATIHH, AUIOKC, TPUMHUIOKC, aMUAOKC, 3-AP
u MDL-101,731.

CoenuHeHUss MO HACTOSIIEMY ONHMCAHUIO MOTYT JONOJHUTENIbHO IPUMEHATh B
KOMOMHAIMU C JPYTUMH CHOCOOAMH JieueHHs PaKOBBIX 3a00J€BaHHI, HAIPUMeEp IyTeM
XUMHOTEpAIHY, Jy4eBOH TEeparuu, ONMyXOJEeBOHALENEHHONW Tepanuy, aJbIOBAHTHOH TEeparvH,
UMMYHOTEpPANTUH WIH XUPYPTHYECKOrO BMeInaTeNbcTBa. [IpuMepbl NIMMYHOTEPATHH BKIIIOYAIOT
LIUTOKMHOBOE JieueHne (Hanpumep, narepdeponamu, GM-CSF, G-CSF, IL-2), ummyHoTepanuei
CRS-207, npoTHBOpaKOBOI BaKLIMHOW, MOHOKJIOHAJIbHBIM aHTHUTEJIOM, TIEPEHOCOM aJIONTUBHBIX
T-knerok, anrtaronuctamu Toll-peuentopoB, aronuctamu STING, OHKOJUTHYECKOM
BUpOTEpanuell 1 UMMYHOMOIYJIHPYIOIUMH MaJIbIMA MOJIEKYJaMH, BKJIFOYas TAJTHIOMUI HIIH
uarnourop JAK1/2 u tn. CoenuHeHHss MOTYT BBOAWTb B KOMOHMHAIIMU C OAMH WK Oolee
NPOTUBOPAKOBBIMU  JIEKAPCTBEHHBIMH CPEACTBAMH, TAKUMH KaK XHUMHOTEPANEBTHUECKUE
cpeactBa. IIpumMepbl XHUMHOTEPANEBTUYECKUX CPEACTB BKIOYAIOT JH000€ W3 TaKOro Kak:
abapenukc, aiiecielKuH, aleMTy3ymad, aJUTPEeTHHOMH, aJUIONyPUHOJ, alNTPETaAMUH,
aHACTPO30JI, TPUOKCHUJ MBIIIbsKA, AachapardHasa, a3aluTuauH, OeBanmsymad, OekapoTeH,
OapuuuTuHNO, OnemunuH, Oopre3oMOu, Oopre3omuO, Oycynbdan BHYTpUBEHHBIH, Oycyibdan
NepOpaNbHBINA,  KaJyCTEPOH, KaleluuTaOhH, KapOOIIaTWH, KAapMyCTHH, ILETYKCHMao,
xjopamMOylMiI, LUCIUIATHH, Ki1agpuOuH, kiodapabus, muknodochamun, nuUTapadHH,
naxkapOa3uH, NAKTUHOMUIMH, JAajTENapuH HATPUN, Na3aTHHUO, AayHOPYOMLMH, neruTabuH,
OCHWIEHKNH, JEeHWIEHKHMH JTU(QTUTOKC, JAEKCPa3OKCaH, JOLETaKces, JOKCOPYOHLMH,
APOMOCTAHOJIOHA MPOMHOHAT, YKYJIM3yMa0, SIHPYOULINH, SPJIOTUHHO, S3CTPAMYCTHH, 3TOMO3HIA
docdar, sTonosua, sx3emectaH, GpeHTaHUIAa TUTPAT, GuiarpactuM, Gaokcypunus, ¢aynapadus,
bropypaumi, ¢yaBectpaHt, reGUTUHHO, reMUUTAOUH, remMTy3ymMad O30TaMHUIMH, ro3eperuHa
areTaT, TUCTPEJIMHA aleTaT, uOpUTyMoMad THUyKceTaH, unapyouuuH, udpochamun, uMaTHHHOA
Me3maT, UHTepQepoH anbda 2a, UPUHOTEKAH, JIATTATUHUO TUTO3WJIAT, JICHAJTHIOMHU, JIETPO30JI,
JIEWKOBOPUH, JIEHNPOJIMIA alleTaT, JIEBAMHU30JI, JJOMYCTHH, MEKJIOPITAMHUH, METeCTpOJa alerar,

MmendanaH, MepKanTOMypHH, METOTpeKcar, MeTokcaneH, wMutomuimH C, MHUTOTaH,

,
MHUTOKCAaHTPOH, HAHAPOJIOHa (eHnmponuoHat, HenapaduH, Hoderymomad, omamapuo,
OKCAJIMIUIATHH, TMaKJIUTAKCeJ, MaMUAPOHAT, MAHUTyMymald, meracrmaprasa, MITQUIrPacTUM,
neMeTpeKce] NUHATPUN, MEeHTOCTATUH, MUMOOpPOMaH, MUIMKAMHLMH, MPOKapOasvH, XUHAKPUH,
pacOypukasa, puTykcumad, pyKCOIUTUHUO, pykanapu0, copadeHud, CTpenTo301iH, CYHUTHHHUO,
CYHHTHHHOA MajieaT, TaMOKCH(EH, TEMO30JIOMUJA, TEHHIO3HI, TECTOJAKTOH, TAJUIOMUL,
TUOTYaHUH, THOTENa, TOMOTEeKaH, TopeMudeH, TO3UTyMOMad, TpacTy3ymad, TPETHHOMH,
YpPAaUMJIOBBI MIIPUT, BaJpyOUIMH, BHHOJACTUH, BHUKPUCTHUH, BHHOPENOHWH, BOPUHOCTAT,
HUpanapuod, Beaumapud, Tanasonapud u 30JeApOHaT.

JlomoTHUTENbHBIE TPUMEPbl XUMUOTEPANIEBTUYECKUX CPEICTB BKJIIOYAIOT MHTHOHTOPBI

nporeocoM (Hanpumep, 0opTe3oMud), TANUAOMUI, PEBIUMUA U areHTsl, paspywmaromue JTHK,
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Takue Kak MendanaH, ToKkcopyOumuH, nukiopochaMun, BUHKPUCTHH, STOMO3UA, KAPMYCTHH U
T.IL

IIprmMepsl CTEPOMAOB BKIIOYAIOT KOPTHKOCTEPOMIBI, TaKHE KaK AEKCAMETAa30H WU
NPEIHU30H.

ITpumepsr uHruOuTopoB Bcer-Abl Brmowaror nmaruamnba mesmnatr (GLEEVACT™),
HWJIOTUHHUO, na3aTMHUO, 003yTHHHO M MOHATMHUO, a Takke (HapMaLEeBTHUYECKU MPHEMIIEMbIE
conu.[Ipyrue mpumepsl MOAXOASIIMX HMHrHOUTOpPOB Ber-Abl BKIIIOWArOT COeAMHEHMS M UX
(bapmaneBTUYECKH MPHEMIIEMbIE COJIU TUIIOB M BHUAOB, onucaHHbie B mat. CIITA Ne 5521,184;
WO 04/005281 u cep. CIIIA Ne 60/578,491.

IMpumepsl moaxonsuux UHrHOUTOPOB Flt-3 BKJIFOYAIOT MHUOOCTAYpPHH, JIECTAYPTHHHO,
muandannd, CyHuTHHUO, CyHUTHHHOA ManeaT, copadeHud, KBa3apTHMHUO, KPEHOJAHHO,
nakputHHUO, TaHAyTHHUO, PLX3397 nu ASP2215, a Takke ux (apMaleBTHUECKH MPHEMIIEMbIE
comu. Jlpyrue mnpumepsl NOAXOAALUIMX HHrHOuTOpoB Flt-3 BKIOYAIOT COENUHEHHMS U UX
(dapmaneBTHYECKH TpHeMiieMbie conu, omucanHbie B WO 03/037347, WO 03/099771 u WO
04/046120.

IMpumepsr nomxoxsimmx uHrHOMTOpoB RAF BKIOWaroT mabpadenud, copadenud u
BeMypadeHnd u ux ¢papMaleBTHYECKH NpuemMieMble coiu. [lpyrue mpuMepbl MOAXOISIINX
uarnouropos  RAF BrmrowaroT coeamHeHuss W uX (apMaleBTHUECKH TNPHEMIIEMbIE COJIH,
ormucanHbie B WO 00/09495 u WO 05/028444.

ITpumepsr nogxomsmux uHruOutopoB FAK Brmouaror VS-4718, VS-5095, VS-6062,
VS-6063, BI853520 u GSK2256098, a takxke ux (papmaneBTuiecku npuemiemsie conu.Jlpyrue
npumepbl noaxoxsamux uHruoutopoB FAK BkmouaroT coenuHeHus U ux (apMaleBTHYECKH
npuemiiemble coiu, onucanHsle B WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595 u WO 01/014402.

B HEKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS H300PETEHUs] COCAMHEHMs IO HACTOSIIEMY
ONMHUCAHHUI0O MOTYT MPUMEHSATh B KOMOWHAIMM C OAHMM MJIM OoJjiee APYTUMH HWHTHOMTOpAMH
KWHAa3, BKIFOYasi MMATUHHUO, B YACTHOCTH IS JICUEHHs TTALIMEHTOB, PE3UCTEHTHBIX K UMATHHUOY
WIU JPYTUM UHTHOUTOpPAM KUHA3,

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS H300PETEHHs COEAMHEHHs MO HACTOSIIEMY
OMUCAHHUI0 MOTYT TPHUMEHATh B KOMOHMHALIMM C XHUMHOTEPANEBTHYECKUM CPEICTBOM IIPH
JEYEHUH paka, W MOTyT YJy4IlaTh OTBET HA JICYEHHE IO CPABHEHHUIO C OTBETOM TOJBKO
XUMHOTEPAIIEBTUYECKOTO areHTa 0e3 yCHJIeHHs ero TOKCHuecKkuxX 3¢@dexkroB. B HexoTophix
BApUAHTAX OCYILIECTBICHUS H300PETEHUS] COENUHEHHs I10 HACTOSIIIEMY ONHCAHHIO MOTYT
NPUMEHSTh B KOMOHMHALMM C XUMHOTEPANIEBTUYECKHMMH CPEICTBAMH, NPEIJIOKEHHBIMH B
JaHHOM JOKyMeHTe. Hampumep, K JONOJHUTENbHBIM (hapMALEBTHUECKUM IIperaparam,
UCTIONIB3YEMBIM TIPH  JICUEHHH MHOXKECTBEHHOW MHEJIOMbI, MOTYT BKJIIOUaTh B cebs, Oe3
orpannyeHui, Mendanan, Meiadanan mwiroc npengausoH [MII], nokcopyOunmH, nekcaMeTa3oH H
Benkaa (bopresomul). JIoMOTHUTENbHBIE areHTa, IPUMEHsIeMbIe TPH JICYEHHH MHOKeCTBEHHOM
muenombl, BkmodaroT Ber-Abl, Flt-3, unruturopoe RAF um FAK kuna3. B HekoTophIx

BApUAHTAX OCYIIECTBJIEHUS W300pPETEHHUs] areHT IPEACTABIseT COOON aJKMWIMPYIOIIMN areHr,
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UHTUOUTOpP TPOTEACOM, KOPTHUKOCTEPOHI WJIM HMMYHOMONYJUpPYIOIINHA areHT. [lpumepamu
ANKUJIPYIOLINX areHToB sBJstoTcs ukiaopochamun (CY), mendanan (MEL) u 6enpamycTus.
B HexoTOpbIX BapHaHTax OCYLIECTBIEHHs M300pETeHHs MHTHOUTOP NPOTEACOM IPEACTABISIET
coboit kapdumzomud. B HEKOTOPBIX BapuaHTax OCYIIECTBJICHUS M300pETEHHsI KOPTUKOCTEPOUT
npencrasisier coboii  nexcamerason (DEX). B HeKOTOpbIX BapuaHTaX OCYIIECTBIICHHS
M300peTeHnss HMMMYHOMOAYJMPYIOWMM areHToM siBisiercst  jenanupomun (LEN)  wnm
nomanunomus (POM). AxgnuruBHble 1N cHHepreTnyeckue 3GpQeKThl SBISIIOTCS KeTaTeTbHBIMU
pesyiabTaTaMu  KoMOuHHUpoBaHusi uHruoOuTopa PI3K mo HacrosimeMy OMUCAHUIO C
JOTIOJIHUTEJIbHBIM areHTOM.

B HekoTOphpIX BapuaHTax OCyLIeCTBIeHHMs w300peTerns wuHruoOuropsl PI3Ky,
NPEJIOKEHHbIE B JTAHHOM JOKYMEHTE, MOTYT MPUMEHATbh B KOMOMHALMK C OJHUM Win Oolee
UHTUOUTOPAMH MMMYHHBIX KOHTPOJIBHBIX TOYEK JJISl JICUEHHsI paka, KaK OMHCAHO B JAHHOM
IOKyMeHTe. B 0THOM BapuaHTe OCYIIEeCTBICHUSI N300pETeHNs] KOMOWHALMIO ¢ OMHUM TN OoJee
UHTUOUTOpAaMH HMMMYHHBIX KOHTPOJIBHBIX TOUYEK, ONHUCAHHYKO B JAaHHOM JOKYMEHTE, MOTYT
NPUMEHSATD JUIs JieueHus1 MenaHoMbl. CoelMHeHHs 110 HACTOosIIEMY ONHMCAHUIO MOTYT IIPUMEHSTh
B KOMOMHALIMHU C OAHUM MM OoJiee HHIMOMTOPAMH UMMYHHBIX KOHTPOJIbHBIX To4eK. [Ipumepsl
UHTUOUTOPOB HMMYHHBIX KOHTPOJIBHBIX TOYEK BKJIIOYAIOT HHTHOUTOPBI TPOTHUB MOJIEKYJI
MMMYHHBIX KOHTPOJIbHBIX Touek, Takux kak CD20, CD28, CD40, CD122, CD96, CD73, CDA47,
GITR, CSFIR, JAK, PI3K penvra, PI3K ramma, TAM, aprunaza, HPK1, CDI137 (takxe
usBecTHbIN Kak 4-1BB), ICOS, B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, TIGIT,
PD-1, PD-L1 u PD-L2. B HeKkOTOpBIX BapHaHTax OCYIIECTBJIEHHUs H300pETEeHHs MOJEKyJa
UMMYHHOH KOHTPOJBHOM TOYKM MpPEACTABIseT COOOH  CTUMYJHPYIOLIYIO — MOJIEKYJY
KOHTPOJIbHOH TOukH, BhiOpaHHyro w3 CD27, CD28, CD40, ICOS, 0X40, GITR u CD137. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUS N300PETEHUST MOJIEKYJIa HMMYHHOW KOHTPOJIBHOH TOYKH
NPEeCTaBIsieT COOOH MHTHMOMPYIOLIYIO MOJIEKYJY KOHTPOJBHOHM TOUYKH, BBIOpaHHYIO 3 A2AR,
B7-H3, B7-H4, BTLA, CTLA-4, IDO, KIR, LAG3, PD-1, TIM3, TIGIT u VISTA. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHHS M300PETEHHsI COEAUHEHHs 10 HACTOSIIEMY OMHCAHUIO,
NPEJIOKEHHbIE B JTAHHOM JOKYMEHTE, MOTYT MPUMEHSTh B KOMOMHALMKM C OJHUM Win Oolee
areHtamy, BbiOpaHHbIME U3 HHruOuTopoB KIR, marnturopos TIGIT, unruduropos LAIRI,
uaruouropos CD160, naruduropos 2B4 u uarudburopos TGFR Gera.

B HEKOTOpBIX BapHaHTax OCYINECTBICHUS HM300pPETEHHS] MPEIUIOKEHHBIE B JIaHHOM
nokymente wuHruoutopsl PI3Ky moryr mnpumeHsTP B KOMOWHAIIMM C ONHUM WM Oojee
aroHUCTaMU MOJIEKYJ UMMYHHBIX KOHTPOJBHBIX Todek, HanpumMep OX40, CD27, 0X40, GITR u
CD137 (Takxe m3BeCTHbIN Kak 4-1BB).

B HexoTOpBIX BapuaHTax OCYLIECTBICHHUS HW300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIBHOW TOYKM MpenctaBisier coOoit aHtu-PD1  awtureno, antu-PD-LI
antureno unu antu-CTLA-4 anturesno.

B HexoTOpBIX BapuaHTax OCYLIECTBICHUS W300PETEHUs] HMHTHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJIbHOH TOYKHU IpeAcTaBisieT coboi unruourop PD-1, manpumep antu-PD-1

MOHOKJIOHAJIbHOE aHTHUTEJO. B HEKOTOPBIX BapuaHTax OCYLIECTBIIEHHs M300peTeHust aHTu-PD-1
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MOHOKJIOHAJIbHOE ~aHTUTENIO TNpeAcTaBsier coboil HuBonymad, nemOponm3ymad (Takxke
u3BecTHbIl kak MK-3475), nypsanymad® (Imfinzi®), mmmunmmszymad, SHR-1210, PDROOI1,
MGAO12, PDROOI, ABI122 unu AMP-224. B HEKOTOpbIX BapHUaHTaX OCYIIECTBIEHUS
u3oOperenuss aHTtu-PD-1  MOHOKIIOHanmpHOE aHTHUTENO mpencrasisier coboit MGAO12,
HuBONyMal min nemOponu3ymad. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS N300PETEHUs aHTH-
PD1 anruteno mnpencrasisier coboii MGAO12. B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHUS
m3o0perenust autu-PD1 anTureno npexacraensier codoit HMBomymMad. B HEKOTOpBIX BapuaHTax
ocyuiectiieHuss n3obperenus antu-PD1 antuteno mpezacraBisier cobol nemOponuzymad. B
HEKOTOPBIX BapHaHTaX OCYyLIeCTBIeHUs n3o0perenus: antu-PD1 anTureno npencrasniser codoit
SHR-1210. JIpyrue nmpoTHBOPaKOBbIE areHThI BKIIIOYAIOT TaKHe TepareBTHUECKUE CPEICTBA, KaK
4-1BB (mampumep, ypenymal, yToMmiymao).

B HexOoTOpBIX BapuaHTaX OCYLIECTBICHUS W300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHOH TOYKH Tpeacrtasisier codoi maruoutop PD-L1, Hanpumep antu-PD-
L1 mMoHOKJIOHANBHOE aHTUTENO. B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHUS W300pPETEHUs] aHTH-
PD-LL1 MOHOKJIOHAJILHOE AaHTHUTENO TpenacTaBiser coboii BMS-935559, MEDI4736,
MPDL3280A (taxxe usBecTHoe kak RG7446) mnmm MSB0010718C. B HEKOTOpBIX BapHaHTax
ocymecTBiaeHus: n300peTennst aHTU-PD-L1 MOHOKIOHATbHOE AHTUTENO MPEICTABISIET COOOM
MPDL3280A unu MEDI4736.

B HekoTOphpIX BapmaHTax OCyLIeCTBIeHMs wu300pereHns wuHruouropsr PI3Ky,
NPEIIO’KEHHBIE B JTAHHOM JIOKYMEHTE, MOT'YT PUMEHSATb CAMOCTOSITENIbHO, WM B KOMOWHAIIMY C
antu-PD-1 anturenom, s neudenus menaHomel (PD-1 pedpakrepnas), NSCLC (PD-1
pedpakrepnasi), HNSCC (PD-1 pedpaxrepHas), TpWwKIbl OTPULATEIBHOTO paka MOJIOYHOM
xenespl (PD-1 HauBHBII), ME30TEIHOMBI, aI€HOKAPLITHOMBI WJIM OMyXOJel ¢ BBICOKUM YPOBHEM
MDSC.

B HEKOTOpBIX BapHaHTAX OCYLIECTBJICHUs H300pETeHHUs MHIUOMTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHON TOYKH mpexactasisier coboit maruburop PD-1 u PD-L1, nHanpumep
antu-PD-1/anTu-PD-L1 MOHOKJIOHANIBHOE aHTHTENO. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHS
u3obperenus antu-PD-1/PD-L1 npencrasnsier coboit MCLA-136.

B HEKOTOPBIX BapuaHTaX OCYLIECTBICHUs M300peTeHUsT HHTHOUTOP MPEACTaBIIeT COOOM
MCLA-145.

B HexoTOpBIX BapuUaHTaX OCYLIECTBICHUS W300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHON TOYKM mpenctasisier codoli marunoutop CTLA-4, Hanmpumep aHTH-
CTLA-4 antureno. B HeKOTOpBIX BapuaHTax ocymecTBieHHs u3oOperenus aHTu-CTLA-4
AHTUTEJIO MPENCTABISAET co00H ummmmyMad, Tpemenumymad AGEN1884 umn CP-675206.

B HexoTOpBIX BapuaHTax OCYLIECTBICHHUS HW300PETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIBHOH TOUKH mpeacTasisier codort naruourop LAG3, nanpumep antu-LAG3
aHTUTENO. B HEKOTOpBhIX BapHaHTaxX oOCyLlecTBiIeHUsT u3o0peTenus aHtu-LAG3 aHTHTENO
npexncrasisier codoit BMS-986016, LAGS2S5 i INCAGN238S.

B HexoTOpBIX BapuaHTax OCYLIECTBIEHUS W300PETEHUs] HMHTHOUTOP MOJIEKYJIbI

UMMYHHOH KOHTPOJIbHOM TOYKH mpenctasiser codoil uaruourop TIM3, Hanpumep antu-TIM3
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aHTUTENO0. B HEKOTOPBIX BapHaHTaxX OCYINECTBJIEHUs u300pereHust aHTtu-TIM3 anTHTENO
npenctasisier codoit INCAGN2390, MBG453 umu TSR-022.

B HexoTOpBIX BapuUaHTax OCYLIECTBIEHUsS W300PETEHUs] HMHTHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTpPOJIbHOM TO4KH mpencTasiser codoit naruourop GITR, nanpumep antu-GITR
aHTUTENO. B HEKOTOpBIX BapHaHTaxX oOcyluecTBieHUs u3zo0pereHus aHtu-GITR antuTeno
npencrasisier coboii TRXS518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323 nnu MEDI1873.

B HexoTOpbIX BapuaHTaX OCYLIECTBJICHUS W300OPETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIBHOH TOYKH TpeactaBiser coboit aronuct OX40, wampumep OX40
aronuctuueckoe anrtuteno wim OX40L rubpunnsiii Oenok. B HEKOTOpBIX BapuaHTax
ocymectsiaeHus: n3ooperenus antu-OX40 anrureno npencrasiser codoit MEDIOS62, MOXR-
0916, PF-04518600, GSK3174998 unu BMS-986178. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHUS
OXA40L rubpunnslii 6enok npencrasister coboit MEDI6383.

B HexoTOpBIX BapuaHTaX OCYLIECTBICHHUS W300PETEHUs] HMHTHOWUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHOW TOYKH TpezacTaBisier codoit naruourop CD20, nanpumep antu-CD20
aHTUTENO. B HEKOTOPBIX BapHaHTaxX OCyIIECTBIeHHs u3o0perernst aHTH-CD20 aHTHTENO
NPEeACTaBIIsIET OO0 OOMHYTY3yMal MIIH PUTYKCUMAO.

CoenuHeHHsT TO HACTOSIIEMY OINUCAHUIO MOTYT TPUMEHSITh B KOMOWHAIMHM C
OucnermduueckuMH aHTUTENaMU. B HEKOTOPBIX BapUaHTAax OCYINECTBJIEHUS N300pPETEHUs] OUH
u3 oMeHoB Oucneuuduyeckoro anturena HaueneH Ha PD-1, PD-L1, CTLA-4, GITR, OX40,
TIM3, LAG3, CD137, ICOS, CD3 unu peuentop TGFp.

B HexkoTOphIX BapuaHTax OCyIIeCTBJIEeHUs u3o0pereHus: uHruomropsl PI3K-ramma,
NpeJIOKEHHbIE B TaHHOM IOKYMEHTE, MOTYT NPUMEHSATh B KOMOMHALMHU C OJHUM WIH OoJjee
UHTHOUTOPOB  MeTaboaM4eckux (epMeHTOB. B  HEKOTOpBIX BapHaHTaX OCYINECTBIICHUS
n3o0perenust MHruOUTOp Metadommueckoro gepmenta npencrasisier coboit marnourop IDO1,
TDO wunu aprunassi. [Ipumepsr naruoutopos IDO1 BrirouaroT snakagocrat, BMS-986205, PF-
06840003, IOM2983, RG-70099, LY338196 u NGL919.

B HEKOTOpBIX BapHaHTaX OCYILIECTBJICHUS H300PETEHHs COEAMHEHHs MO HACTOSILIEMY
OMUCAHUIO MOTYT MPUMEHSTh B kKoMOuHarmu ¢ uaruouropom JAK mmm PI3KS.

ATeHTBl MOTYyT KOMOWHHUpPOBATh C HACTOSIIUM COCOUHEHWEM B OIHOKPATHOH WM
HETPEPhIBHON HO3UPOBAaHHOW (hOpMe, HIIM K€ areHTbl MOTYT BBOAUTH OJHOBPEMEHHO FHIIH
NIOCJIEZIOBATENILHO B BUAIE€ OT/IENbHBIX TO3UPOBAHHBIX (POPM.

CoenuHeHHUs MO0 HACTOALIEMY OIMUCAHHUIO MOTYT MPUMEHSITh B KOMOWHAIIMU C OTHUM WIIH
Oomee nApyruMH HWHTHOMTOpAMH WM OJHUM WM Oojiee BHIAMH TEparuu UL JICUCHHS
uHpexnuii. [Ipumeprr nHPEKIMI BKIFOYAOT BUPYCHBIE MH(pEKINH, OakTepuaibHble HH}EKIHY,
rprOKOBbIe HH(PEKINN WIH TTapa3uTapHble HH(EKITNH.

B HexoTOpBIX BapHaHTax OCYIIECTBJIEHHUs H300pETeHMs TaKOW KOPTHUKOCTEPOWA, Kak
J€KCaMEeTa30H, BBOISAT MALMEHTy B KOMOMHAIIMU C COEAMHEHHUSIMH IO HACTOSIIIEMY ONMHCAHUIO,
NpUYEM IEKCAMETa30H BBOAAT C IIEpephIBAMHU, & HE HENIPEPBIBHO.

Coenunenust popmynsl (I) nau ar060 U3 GopmyIn, ONMUCAHHBIX B JAHHOM JIOKYMEHTE,
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COEAMHEHHE, U3JIOKEHHOE B JIIOOOM M3 MYHKTOB (POPMYJIbI H300pETEeHNST M OMICAHHOE B JTAHHOM
JIOKYMEHTE, WIH UX COJM MOTYT KOMOMHHMPOBATh C IPYIMM UMMYHOT'€HHBIM aHTHI€HOM, TAaKUM
KaK 3JI0KQUeCTBEHHBIE KJIETKH, OUUIIEHHbIE OIyXOJIEBbIe AaHTUIeHbI (BKIIIOYAsl PpEKOMOMHAHTHBIE
OemnKy, MenTUAbl W YIJIEBOIHBbIE MOJEKYJbI), KIETKH U KIETKH, TpaHC(HULHUPOBAaHHBIE FE€HAMHU,
KOIUPYIOIIMMH ~ HMMMYHOCTHUMYJIMPYIOLIME  LUTOKMHbL ~ HeorpaHumumparomiye  npumMepbl
IPOTHUBOOIYXOJIEBBIX BAKI[H, KOTOPbIE MOTYT IPUMEHSTHCS, BKIIOYAIOT NENTUAbI METAHOMHBIX
antureHoB, Takue kak nentun gpl00, anturen MAGE, Trp-2, MARTI w/unu Tupo3uHasy, Wiu
OMyXOJIEBbIE KJIETKH, TpaHChuLmpoBaHHbIE uTst SKcnpeccuu nuTokunHa GM-CSF.

Coenunenust popmyisl (I) uau 000k U3 GopMyIt, ONMUCAHHBIX B JAHHOM JOKYMEHTE,
COEMHEHUE, 3JIOKEHHOE B JIIOOOM M3 MYHKTOB (POpPMYJIbI H300pETeHHST M OMICAHHOE B JAHHOM
JIOKYMEHTE, WM UX COJIM MOTYT HCIIOJIb30BATh B KOMOMHALIUU C MPOTOKOJIOM BAaKLIMHALIMH IS
JeYeHHUsT paka. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs] HM300PETEHHS] OIMYXOJEBBIE KIIETKU
tpancayuupyroT st skcrpeccun  GM-CSF. B HekoTophIX BapwaHTax OCYILIECTBIEHUS
n300peTeHNs MPOTUBOOITYXOJIEBbIE BAKLIMHBI BKJIIIOYAIOT B ce0s1 OEJIKM OT BUPYCOB, MPUYACTHBIX
K PaKOBBIM 3a00JIEBaHUSIM YEJIOBEKA, TAKUX KaK BHPYC mamwuioMbl yeioBeka (HPV), Bupycer
renatuta (HBV u HCV) u Bupyc repneca capkomsl Kanomn (KHSV). B HekoTopeIx BapuaHTax
OCYILIECTBIICHUsST M300pPETeHUS] COEAMHEHHS 10 HACTOALIEMY OIMCAHHMIO MOTYT IMPHMEHSTH B
KOMOMHAIMU CO CHeLI(PHUIECKUM OIMyXOJIEBBIM aHTHI€HOM, TAKUM KakK OENKM TEIJIOBOTO IIOKA,
BBIJICJIEHHBIE M3 CaMOH ONyXOJeBOH TKaHH. B HEKOTOPBIX BapHaHTaxX OCYIIECTBIIEHHS
u3obperenust coemuHeHust (opmynbl (I) wim moboit w3 ¢GopmMys, ONMHCAHHBIX B ITaHHOM
JIOKYMEHTE, COEIUHEHHEe, H3JIOKEHHOE€ B JOOOM W3 IYHKTOB (OpMysbl H300peTeHHs U
ONMHCAaHHOE B JAHHOM JOKYMEHTE, WIH HX COJM MOTyT KOMOMHHMpOBATH C MMMYyHM3aLUEH
JEHIPUTHBIMH KJIETKAMU JUIsl aKTUBALIUH CHUJIBHBIX TIPOTHBOOMYXOJIEBBIX PEAKLIUH.

CoenvHeHMsT TO HACTOSIIEMY ONHCAHWUIO MOTYT TIPUMEHSITh B KOMOMHALMK C
OucnenupuyeckuMy  MAaKpPOLMKJINYECKUMHM  MENTUAAMH, KOTOpble  HALEJIMBAIOTCS  HA
skcnpeccupyromue Fe anbda unu Fe ramma petentopsl 3¢ (heKTopHbIe KIETKH M0 OTHOLICHHIO K
onyxoJieBbIM KjieTkaMm. COoeuHEeHHs 110 HACTOSLIEMY OIUCAHUIO0 MOTYT TaK:Ke KOMOMHHPOBATSH C
MAaKpOLMKJIMYECKUMU TENTHAAMH, KOTOpblE aKTUBUPYIOT HMMMYHHYI) BOCTIPHHMYHBOCTH
XO35IMHA.

B HEKOTOPBIX MOMOJHUTENBHBIX BAPUAHTAX OCYLIECTBICHHUS M300pETeHUs] KOMOWHALMH
COEMHEHUI MO HACTOSIIEMY ONHCAHUIO C APYTUMH TEPANEeBTUYECKHIMH AareHTaMH MOTYT
BBOIUTh TALMEHTY 10, BO BpeMs W/WIM TOCIE€ TPAHCIUIAHTaTa KOCTHOTO MO3ra WM
TPaHCIUIAHTAaTa CTBOJIOBBIX KJIETOK. COEIMHEHUs MO HACTOSIIEMY OIMUCAHUIO MOTYT IMPUMEHSITh
B KOMOHMHALIMM C TPAHCIUIAHTATOM KOCTHOTO MO3Ta [UJIsl JICUEHHs] Pa3JIMYHBIX OIMyXOJei
T€MOITO3TUYECKOTO TIPOUCX OKIEHHS.

Coenunenust popmynsl (1) wau 060N U3 GopmyIn, ONMUCAHHBIX B JAHHOM JIOKYMEHTE,
COEMHEHNE U3JIOKEHHOE B JIIOOOM M3 MYHKTOB (POPMYJIBI H300PETEHHs 1 ONMCAHHOE B JAHHOM
TOKYMEHTE, WM UX COJM MOTYT HCIIOJIb30BaTh B KOMOMHALIMK C BaKIMHAMH, Ul CTUMYJIILUN
JIeYeHNUsI UIMMYHHOTO OTBETA Ha MATOT€HbI, TOKCUHBI U ayTOAHTUTeHbI. [IprMepsl MaToreHoB, A

KOTOPbIX TAaKOW TEpaneBTUYECKUH MOAXON MOXKET ObITh OCOOEHHO TNOJIE3HBIM, BKJIIOYAIOT
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MAaTOTEHbI, JJIsi KOTOPbIX B HACTOsIIee BpeMsi HeT 3((PEKTUBHON BAKLUHbBI, WA MATOTEHBI, IS
KOTOPBbIX OOBIYHBIE BAaKILMHBI HE IMOJHOCTHIO 3¢¢ekTuBHbl. OHa BKIOYAIOT B ce0s, HO He
orpannuuBatorcss umu, BUY, rematur (A, B u C), rpumm, repriec, JAMOIHH, MaJSIPHIO,
neimManmio, Staphylococcus aureus, Pseudomonas Aeruginosa.

Bupycbl, BbI3bIBarOIUE HHPEKINH, TONAAIOLUINECS JISUEHHIO CIIOCO0aMHU MO HACTOSIIEMY
OIMCAHUIO, BKJIIOYAIOT, HO HE OrPAHMYMBAIOTCS BHPYCOM MNANMJUIOMbI YeJIOBEKa, BHPYCOM
rpunmna, sBupycamu rernatuta A, B, C unu D, aneHOBHpyCcOM, BUPYCOM OCIIbI, BUPYCOM MPOCTOTO
reprieca, BUPYCOM LIMTOMETAJIOBUPYCA YEJIOBEKA, BUPYCOM TSXKEJIOr0 OCTPOrO PECIUPATOPHOTO
CHHIpOMa, BHPycoM D0oJa, BUPYCOM KOpH, BHpycoM repneca (Hanpumep VZV, HSV-1, HAV-
6, HSV-II u CMV, Bupyc Omnmretina bapp), ¢paaBuBupycaMu, 3X0BHPYCAMH, PHHOBHPYCAMH,
BupycamMu KoOKcaku, KOpPOHaBHPYCaMH, PECITUPATOPHO-CHHIIUTHAIBHBIM BHPYCOM, BHPYCOM
NMapoTHTa, POTABUPYCOM, BHPYCOM KOPH, BHPYCOM KPAaCHYXH, IapBOBHUPYCOM, BHPYCOM
BakuHbl, BUpycoM HTLV, BupycoM paeHre, nanuuiOMaBUPyCOM, BHPYCOM MOJUIKOCKA,
MOJIMOBUPYCOM, BUPYCOM OelieHCcTBa, BupycoM JC 1 BUpycoM apOOBHPYCHOTO SHLIE(ATUTA.

K maroreHHbiM OakTepusiM, BBI3BIBAIOIINM HMHQEKIINH, TMOAJAOIIMECST JIEYEHUIO
cnocobamMu MO HACTOSILIEMY OMUCAHUIO, OTHOCSITCS, B YaCTHOCTH, XJAMHUIUH, PUKKETCHAIIbHbIC
OakTepuu, MUKOOAKTEPUH, CTA(pUIOKOKKH, CTPENTOKOKKH, MHEBMOHOKOKKH, MEHHHTOKOKKH H
KOHOKOKKHM, KiieOLuemia, MpoTeyc, Ccepparusi, MCEeBIOMOHAC, JIerHOHesIa, BO30yaHUTeNb
oudTepun, caibMOHeIa, Oauuyuibl, BO3OYAUTENb XOJepbl, BO3OYAHWTENb CTOJNOHSKA,
BO30yauTeNnp OOTynHM3Ma, BO3OYAUTENb CHOUPCKOW $I3BbI, BO3OYOUTENb 4YyMbl, BO30YIUTENb
aenrrocniupo3a u dakrepuu Oonesnn Jlaiima.

K naroreHHbIM rpr0am, BBI3bIBAIOIIUM HH(EKLH, TONAIOLINECs JICUSHUIO CIIOcOO0aMu
MO0 HACTOSALIEMY OINMMCaHMIO0, OTHOcsTCs, B 4actHOcTH, Candida (albicans, krusei, glabrata,
tropicalis u T.1.), Cryptococcus neoformans, Aspergillus (fumigatus, niger u t.1.), Genus
Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasma capsulatum. K nmarorennsim
napasutaM, BbI3BIBAOLIMM HHQPEKIHH, TMOANAIOLUIMECcs JEYSHHIO Croco0aMH MO HACTOSIIEMY
OMUCAHUIO, OTHOCATCS, B yacTHOCTH, Entamoeba histolytica, Balantidium coli, Naegleriafowleri,
Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis carinii, Plasmodium
vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani,
Toxoplasma gondi u Nippostrongylus brasiliensis.

Crocobpr  Oe3omacHoro u  3(dexkTuBHOrO BBemeHUs OONBIIMHCTBA W3  OTHUX
XMMHOTEPANIeBTHUECKHX CPEICTB U3BECTHBI CIIELIUANMCTaMH B JaHHOW obnactu. Kpome Toro, ux
BBEIEHHE ONHCAHO B CTaHOAPTHOH JuTepaType. Hampumep, BBeneHHE MHOXKECTBA
XUMHOTEparneBTHYeCKUX areHToB omucaHo B "Physicians' Desk Reference" (PDR, nHampumep,
mpanne 1996 r., Medical Economics Company, r. Montseiin, mrtat Hero-/[xepcu, CIIA),
OIMHCaHHE KOTOPOW BKJIIOYEHO B JAHHBIH JOKYMEHT MOCPEACTBOM CCBUIKH, KaK eciu Obl OHa
ObLIa M3JI0)KEHA B ITOJIHOM O0BEME.

Kak mpezncraBieHO BO BCEM IOKYMEHTE, JOIOJHUTENbHbIE COSIUHEHUS, HHIMOUTOPDI,

Aar€éHThl W T.II. MOTYT KOM6I/IHI/IpOBaTb C HaCTOAIIUM COCIHHCHUEM B OI[HOKpaTHOﬁ 5005}
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HETIPepbIBHOM JO03UPOBaHHOH (opMe, WM K€ HX MOIYT BBOJAHWTH OJHOBPEMEHHO WU
MIOCJIEIOBATENIbHO B BHIE OTACIbHBIX TO3HMPOBAHHBIX (pOpM.

Dapmayesmuueckue npenapamot U 003UPOBAHHbIE POPMbI

ITpu ucnonp3oBaHuM B BHUAE (HapMaLeBTUYECKUX CPEACTB COSNMHEHHUsS MO HACTOSLIEMY
OIHCAHUIO MOTYT BBOAHTH B (hopMe (papMaleBTHIECKUX KOMITO3MLUI. DTH KOMIO3UIMHA MOTYT
TOTOBHUTBH CIIOCOOOM, XOpPOLIO MU3BECTHBIM B (papMaLeBTHYECKOM OOJACTH, U MOTYT NMPHUMEHSTh
Pa3IMYHBIMHU MyTSIMU, B 32aBUCHMOCTH OT TOTO, JKEJIAaTeIbHO MECTHOE MJIM CUCTEMHOE JICUeHHUE, a
TaKXKe B 3aBUCHMOCTH OT MOAJIEKAIIeH JiedeHuto obnactu. BBenenue MoskeT ObITh MECTHBIM (B
TOM 4YHCIIE TPAHCAEPMAIbHBIM, SMUAECPMATBHBIM, O(TANIbMOJIOTUYECKUM U Ha CIM3KUCTHIE
000JIOUKH, BKJIIOYAs WHTPAHA3aJIbHYI0, BArMHAJbHYIO M PEKTAIBHYIO JOCTABKY), JETOYHBIM
(Hanpumep, TyTeM UHTANSLUUM WM UHCY(ISILMHM MOPOIIKOB WM a3pO30Jieil, B TOM 4YHCJIe
HeOyai3epoM; MHTpaTpaxeabHO MM HHTPaHA3aJbHO), MEPOPATbHBIM MIIA MapeHTePATbHbBIM.
[NapenTtepanbHOe BBeIeHHE BKIIIOYAET B Ce0sl BHYTPUBEHHOE, BHYTPHAPTEPHATIBbHOE, TOIKOKHOE,
BHYTPHOPIOLIMHHOE, BHYTPUMBIIIEYHOE MM MHBEKLIMOHHOE MM MH(QY3UMOHHOE BBEAEHHE, WJIH
BHYTPHUEPENIHOE, Hanpumep WHTPATEKATbHOE WJIH HHTPABEHTPUKYJSIPHOE, BBEJICHHE.
[NapeHTepanbHOe BBEJCHHE MOKET BBIMOJHATHCS B BHIE OAHOM OONFOCHON M03bI, MM MOMKET
BBIMIOJIHATBECS, ~ HAmpuUMep, C MOMOIIbIO  HAacoca Ui HEeNpepbiBHOW  mepdy3um.
dapmarieBTHUECKHE KOMIIO3ULUU M MPenaparhl s MECTHOTO MPUMEHEHHsI MOTYT BKJIIOYaTh B
ce0st TpaHCAepMaJIbHbIE TUIACTBIPH, Ma3H, JIOCbOHBI, KPEMbI, TeJY, KA, CYNIO3UTOPUH, CIIPEH,
KUAKOCTH M TOPOIIKH. MoryT TpeOoBaTbCs MM ObITh JKENaTeIbHbIMU TpPAAHLIUOHHBIE
(papmaLieBTHYECKHE HOCUTENH, BOJHBIE, IIOPOLIKOBbIE MJIM MACIISTHbIE OCHOBBIL, 3aIryCTUTEIH H T.
I

DTO OmHMCaHWe TAKXKe BKIIOYAeT (hapMaleBTHUYECKUE KOMIIO3ULMH, KOTOpPbIE COMepKaT
KaK aKTHBHBI MHIPENEHT, COeIMHEHUE 110 HACTOSIIEMY OIMMCAHHIO WM €ro (papMaLeBTHIeCKH
NpUEMJIEMYIO COJIb B KOMOMHALMK C OZHUM wiu Oosiee (hpapMaLeBTHYECKU NPUEMIIEMBIMU
HOCHUTEJISIMU  (HATOJIHUTENSIMU). B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS KOMITO3HLIMS
MIPUTOJHA ISl MECTHOTO BBeIeHU s, [IpH M3rOTOBIEHHUH KOMITO3ULIM 110 HACTOSILIIEMY OTIHCAHUIO
AKTHBHBIN MHTPEIUEHT OOBIYHO CMEIIMBAIOT C HATIOJHUTEIEM, Pa30aBIIsiOT HATIOJHUTEIEM MIIH
3aKJIFOYAIOT B TAKOW HOCHTENb B (pOpMe, HANpUMep, KarcCyJbl, caine, OymMard W APYroro
KoHTeiiHepa. Korma HamonHuTenb CIyKUT pa3baBuUTeNieM, OH MOXKeT ObITh TBEPIbIM,
MOJYTBEPABbIM WJIM KUAKHUM BEIECTBOM, KOTOPOE NEHCTBYET B KauyeCTBe HOCHTENs, HeCyllen
cpembl WM Cpelbl AJsi aKTUBHOIO HUHrpeaueHtra. Takum o0pa3oM, KOMIO3HLIUH MOTYT
NPEeNCTaBIsITh B BUAE TaONETOK, MUIIOJb, MOPOLIKOB, MACTHJIOK, Calle, Kalle, 3JHUKCHPOB,
CYCHEH3MI, 3MYJIbCUH, PACTBOPOB, CHPOIIOB, a3p030Jei (B BHIAE TBEPAOH WM XKUAKOH Cpebl),
Mazel, copepskalux, Hanpumep, 10 10% mo Macce akTHBHOTO COEIHUHEHUsI, MATKHX U TBEPIBIX
’KEJIATUHOBBIX KAICyJI, CYMIO3UTOPHEB, CTEPHIIbHBIX MHBEKIIMOHHBIX PACTBOPOB U CTEPUIIbHBIX
MOPOLIKOB B YIIAKOBKE.

[Ipy NpUrOTOBJEHUM TIpernapara aKTHBHOE COCIUHEHHE MOXKET H3MeNb4aTbCs JUIs
obecrieyeHns] COOTBETCTBYIOIErO pa3Mepa dYacTHI[ nepen OObEOUHEHHEM C JOPYTUMH

uHrpenueHtaMu. Eciiu akTUBHOE COEAMHEHHE 10 CYLIECTBY HEPacTBOPUMO, €ro MOXKHO
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U3MeNbyaTh 10 pasMmepa dactun mMeHee 200 mem. Ecnm akTMBHOE COEIMHEHHE MO CYLIECTBY
BOJIOPACTBOPHUMO, TO pPa3Mep YaCTHI] MOXET KOPPEKTHPOBATBHCS IMyTEM H3MENbYeHUs, YTOObBI
o0ecrevnTh IO CyIIEeCTBY paBHOMEPHOE paclipeliesieHue B Ipenapare, Hanpumep okono 40 mer.

CoenuHeHuss MO HACTOSIIEMY OINUCAHUID MOTYT HU3MEJbYaTbCs C HCIOJIb30BAHUEM
W3BECTHBIX MPOLEAYDP U3MENbUEHUs], TAKUX KaK BJIAXKHOE U3MEbUEeHUE, 1JIs NTOJIyUYeHUsl pa3Mepa
YaCTUL, MOAXOAsAIero s (opMoBaHust TaOJETOK W Uil JAPYTUX THIIOB IPENaparTos.
TonkoaucnepcHble (COCTOSIME W3 HAHOYACTHUI) NpPEenaparbl COESAWHEHWH MO HACTOSIIEMY
OMUCAHHUI0 MOTYT TOTOBHUTH C MOMOIIBIO M3BECTHBIX B JAHHOW OOJACTH TEXHHKH IMPOLECCOB,
HarpuMep, CM. MEeXIyHapOoaHYIo 3asBky Ne WO 2002/000196.

Hekotopble mnpumepbl NOAXONALIMX HATMOJHHUTENEH BKJIIOYAIOT B Ce0sl  JIAKTO3Y,
JIEeKCTPO3y, caxapo3y, COpOMT, MAHHHUT, KpaxMalibl, apaBUHCKYIO Kamenb, ¢ochar kaibuus,
anbrUHaThl, TParakaHT, >KeJaTUH, CHUJIMKAT KaJbLUs, MHKPOKPUCTAUIMUECKYIO LIEeJUII0NIO3Y,
NOJUBUHUJINUPPOIUAOH, LEJUII0NI03y, BOAY, CHUPON M MeTuile/mono3y. Ilpemapatel moryt
JIOTIOJIHUTENBHO BKJIIOUATh. CMa3bIBAIOLME BELIECTBA, TaKhe Kak TajbK, CTeapaT MarHus u
MHUHEpaJbHOE MacjO;, CMAauMBAIOLUE AreHTbl, SMYJbIUPYIOIINE U CYCIEHAUPYIOIINE areHTHL,
KOHCEPBHPYIOLINE areHThl, TAKHE KaK METWUJI- U MPOIMIITHAPOKCHOCH30aThI, MMOCIIAIIHBAIOIINE
areHThl, M apoMaTU3Upyroliue areHTbl. KOMMO3MLUM MO HACTOSIIEMY ONUCAHHIO MOTYT
COCTaBIISITb TAaKUM 00pazoMm, uToOBl oOecneunBaTh OBICTPOE, NPOJOHTUPOBAHHOE HIIH
OTCPOYEHHOE BBICBOOOXKIEHHE AKTUBHOIO WHIPENMEHTa IIOC]e BBEACHHUS MALUEHTy IyTeM
UCTIONIb30BAHMSI MTPOLIEAYP, U3BECTHBIX B JAHHON 00JIACTH TEXHUKU.

KoMIo3uimo MOryT COCTaBJIATh B €AMHUYHOW JTO3UPOBAHHON (hOpMe, MPUYeM KaXkIoe
JO3UPOBAHUE COAEPIKUT OT OKOJIo 5 10 okono 1000 mr (1 r), game ot okono 100 go okoso 500
MI, AaKTHUBHOT'O HWHIpPeOHeHTa. TepMUH «EeIWHUYHbIE JO3MPOBaHHBIE (HOPMBD» OTHOCUTCS K
(du3HUecKn TUCKPETHBIM €IMHHLAM, TPUTOIHBIM B KQU€CTBE €IMHIYHBIX JO3UPOBOK IS JTIOJEeH
U APYIUX MJEKOMMUTAIIUX, NPUYEM Kak[as €JUHHULA COHEPKUT 3apaHee ONPEIEeNICHHOEe
KOJIMYECTBO aKTHUBHOTO BELIECTBA, PACCUUTAHHOE ISl MMOJTYYEeHUS JKEIaeMOro TeParneBTUIeCKOro
a¢dekTa, B COUETAHUH C MOAXOIAIIUM (papMaleBTUIECKUM HATIOJTHUTEIIEM.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS M300PETEHUS KOMIIO3UIUHU TI0 HACTOSILIEMY
OMUCAHUIO COAEpPKaT OT OKoJo 5 10 okono 50 Mr akTUBHOro uHrpeaueHrta. CrenuanucT
cpenHell KBamu(UKANMKA B JAHHOW OONACTH TEXHUKH MOWMET, YTO B 3TOM HU300peTeHHH
OCYLLECTBJISIFOTCS. KOMITO3ULMH, COAEp:Kalue oT okojo 5 10 okosio 10, ot okono 10 go okono
15, ot okono 15 o okomno 20, ot okoio 20 g0 okoso 25, ot okoJio 25 1o okono 30, ot okono 30
1o okoJio 35, ot okojo 35 mo oko00 40, ot okoso 40 10 0koJ10 45 uinu oT 0KoJo 45 1Mo okoo 50
M aKTUBHOT'O HHTPEANEHTA.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS HM300PETEHUS KOMIIO3UIUH 10 HACTOSIIEMY
OMUCAHUIO cojepkaT oT okojo 50 o okoso 500 Mr axkTuBHOrOo uHrpeaueHra. CreLuanucT
cpenHell KBamu(UKALMKA B JAHHOW OONACTH TEXHUKH MOWMET, YTO B 3TOM HU300peTeHHH
OCYLLECTBJISIFOTCS KOMIIO3ULIMM, conepskamue oT okoyuo 50 po okoso 100, or okomo 100 mo
okoJio 150, ot okono 150 go okono 200, ot okojo 200 go okosio 250, ot okojo 250 10 OKOJIO

300, ot ok0110 350 10 0k0510 400 rnu ot 0k0J10 450 70 O0K0JI0 SO0 MI AKTUBHOTO UHIPEAUEHTA.
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B HEKOTOpBIX BapHaHTaX OCYLIECTBJIECHUs HM300PETEHUS KOMIIO3UIUH 10 HACTOSIIEMY
OMUCAHUIO coaepskaT oT okojio 500 no okono 1000 mr akTuBHOrO MHrpeaueHTta. CreLUamucT
cpenHell kBanu(UKaMM B JaHHOH OONACTM TEXHMKHM IOMMET, YTO B 3TOM H300peTeHHHn
OCYLLECTBIJISIFOTCSL KOMIIO3ULMY, conpepskamue oT okoso 500 go okxono 550, or okono 550 mo
okoJio 600, ot okono 600 go okoyo 650, ot okoj0 650 1o okoyio 700, ot okoj0 700 1O OKOJIO
750, ot okojio 750 mo okoso 800, ot okoao 800 mo okoso 850, ot okojio 850 mo okoisio 900, ot
ok0J10 900 o oxoso 950 unu ot okoso 950 1o okoso 1000 Mr aKTUBHOTO UHTPEAUEHTA.

B cxomHBIX 103UpPOBKaX MOTYT HCIOJB30BAaTh COEAWHEHMsSI, OIMCAHHBbIE B JTaHHOM
JIOKYMEHTE, B CrIoco0ax U MPUMEHEHHUSIX 10 HACTOSIIIEMY OMHCAHUIO.

AXTUBHOE COCTMHEHHE MOXKET OBbITh A3(PPEKTUBHBIM B MIKPOKOM JHAINA30HE JO3HPOBOK U
o0brgHO BBOAUTCS B (hapmaueBTHUECKH 3PPEKTHBHOM KOJNMYECTBE. TeM HE MeHee JIeTKO
NIOHSITh, YTO KOJMYECTBO (PaKTHUECKH BBOJUMOIO COSAMHEHUS 1O M300PETEHHIO, KaK IMPABHIIO,
OTIPENEJNSETCS] BPAYOM C YUETOM COOTBETCTBYIOIIHMX OOCTOSITENILCTB, B TOM YHCIIE MOJIEIKAIIETO
JICYEHUIO MATOJIOTHYECKOTO COCTOSIHUS, BBIOPAHHOTO MyTH BBEACHHS, KOHKPETHOTO BBOJUMOIO
COEIMHEHMs], BO3pacTa, MacChl M PpeaKkUUM OTAENbHOIO NAalMeHTa, TSHDKECTH CHUMITOMOB Y
nalueHTa u T.1L.

JUIsl IPUTOTOBIICHHUST TBEPIBIX KOMIIO3UIUH, TAKUX KakK TaOJETKH, OCHOBHOW aKTHUBHBIN
UHTPEIUEHT CMEIINBAIOT C (papMaleBTUYECKUM HAIMOJHUTENeM 1Jsi (POPMHUPOBAHMS TBEPAOH
npeOpMOBOYHON KOMITO3ULIMH, COieprKallell TOMOr€HHYI CMECh COEUHEHHSI N0 HACTOSIIEMY
onucanuto. Ilpu npusenernn >Tux NpedOPMOBOYHBIX KOMITO3ULIMHA K OAHOPOAHBIM, aKTHBHBIN
UHTPEIUEHT, KaK NPaBWJIO, PABHOMEPHO paCIpeeNsieTcsl M0 BCeH KOMITO3UIMH, TaK YTOOBI
KOMITO3UIIMIO MOKHO OBIJIO JIETKO pasfeNaTh Ha PaBHbIM 00pa3oM 3(QeKTHBHbIE €TUHUYIHbBIE
NIO3UpOBaHHBIE (OPMBL, Takue Kak TaOJNeTKH, TWIIOAM M KalCylbl. OJTa TBepAas
npeOpMOBOUHAsI CMECh 3aTEM Pa3NeNseTCss Ha €AMHUYHBIE TO3UPOBAaHHbIE (POPMBI, OIMCAHHOTO
BBILLE TUIIA, COAEp-Kalie, HanpumMep, ot okojo 0,1 1o okono 1000 Mr akTUBHOrO MHIPEIUEHTA
IO HACTOSALIEMY OIHCAHHUIO.

TabneTky WM MHIIIOJIM MO HACTOSIIEMY ONMHCAHUIO MOTYT TOKPBIBATH OOOJIOUKOHN WK
UHBIM 00pa3oM CMEMMBATh MJIsi TOJYYEHHUs] JIEKAPCTBEHHOHW (OpMbl, obecreynBaromei
NPEUMYIIECTBO MPOJOHIMPOBAHHOTO neiicTBusi. Hampumep, TabneTka WM THIFOJIS MOXKET
coiep>kaTh KOMIIOHEHT BHYTPEHHEHl JO3UPOBKM M BHEILIHEH AO3UPOBKU, MPUYEM MOCIEAHUM
MOYKET HaXOIHUTBhCS B BHIE OOOJOYKH MOBEPX MepBoi. J[Ba KOMIIOHEHTa MOTYT OBbITh pa3aeieHbl
KUIIEYHOPACTBOPUMBIM CJIOEM, KOTOPBIH 00€CIeurBaeT YCTOWYMBOCTh PACTIAACHUIO B JKEIYAKE
U TO03BOJISIET BHYTPEHHEMY KOMIIOHEHTY MPOXOAUTh HEU3MEHHBIM B JIBEHALIATUIIEPCTHYIO
KUIIKY WX 33A€PKUBATHCS TIPH BBICBOOOKACHUU. J[J1s TAKUX KUIIEYHOPACTBOPUMBIX CJIOEB HIIH
NOKPBITHIT MOTYT HCIOJB30BATh PA3JIMYHbIC BEILIECTBA, TAKUE BEINECTBA BKIIOYAIOT B ce0s psin
MOJMMEPHBIX KUCJIOT U CMECHU MOJUMEPHBIX KHUCJIOT C TaKUMH BELIECTBAMHU, Kak IleJUIaK,
LIETUJIOBBIN CIIUPT U alleTaT LeJIF0JIO03bI.

XKunkue ¢Gopmbl, B KOTOpblE MOTYT BKIOYATh COEAMHEHUS M KOMIIO3ULUH 10
HACTOSILIIEMY ONMCAHUIO, AJIsl EPOPATBHOTO WM MHBEKLIMOHHOTO BBEACHMUS], BKIFOYAIOT BOJHBIE

PacTBOPbI, NMOAXOAAIIUE APOMATHU3UPOBAHHBIC CHUPOIIbI, BOAHBIC WM MACJ/ISIHBIC CYCIICH3UU U
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apOMaTU3MpPOBAaHHbIE B5MYJbCUM C MHUIIEBBIMH MacjiaMH, TaKUMH Kak XJIOIKOBOE Maclo,
KYH)KyTHOE Macjo, KOKOCOBO€ Macl0 WJIHM apaxucoBOE Macio, a TakkKe OJJUKCUPbI U
aHaJIOTHYHBIE (papMalleBTUYECKHE HOCUTEIH.

Kommosuimu st MHrasique win UHCY(IISIIUM  BKIIIOYAIOT B ceO0s pacTBOPBHI H
cycreHsud B (apMalleBTHUECKU MPUEMJIEMBIX BOJHBIX HJIM OPTraHUYECKUX PACTBOPHUTEIISX, WUJIH
UX CMecCH, W mopouku. Kuakue Wiu TBEpAble KOMIO3UIMU MOTYT COJEpXKaTh MOAXOSIINE
(apMalieBTUYECKH MpUEMJIEMbIe HATIONHUTENH, KaK OMHCAHO biute. B HEKOTOPBIX BapUaHTaX
OCYIIECTBJICHHs] U300peTEHUs] KOMITO3ULIUK BBOJISIT MEPOPATbHBIM MJIH HA3aJbHBIM IyTEM Yepes3
IbIXaTeNIbHbIe MyTH JJIs TIOJYYeHHs] MECTHOTO Ui cucTeMHOro s dexra. Komnosuuuu moryt
pPacmbUIsATh ¢ HMCIOJB30BAHHEM WHEPTHBIX T'a30B. PacTBOPHI [JIs1 pacmbUIEHUs MOTYT BIBIXATh
HETOCPEACTBEHHO M3 YCTPOWMCTBA Il PAaCHbUIEHUs], JIMOO YCTPOHCTBO IJIsI PACTIbUIEHHSI MOTYT
MPUKPEIUISITh K MAacKe JJISA JIMIA, HAKUIKE WM JBIXaTEJIbHOMY aIapaTy ¢ MePEeMEeKaro UM S
NIOJIOXKUTEJBHBIM JIaBJIeHHEM. PacTBOp, CyCIIEH3UIO HIIM OPOMIKOOOpa3Hble KOMIIO3ULIUH MOTYT
BBOAUTH  MEPOpPajJbHO MJIM  Ha3aJlbHO U3  YCTPONCTB, JOCTaBJAIOLIUX  Ipernapar
COOTBETCTBYIOLIIM 00Pa30M.

[IpemapaTbl myii MECTHOrO TPUMEHEHHST MOIYT CONEpKaThb OIWH WU  Oouee
TPaIULIMOHHBIX HOCUTENIEH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS U300pETEHUS] Ma3H MOTYT
cozep:kaTh BOAY M OAMH WM Oonee ruapooOHBIX HOCHTENeH, BHIOPAHHBIX W3, HAIpPUMEp,
KHUIKOTO napaduHa, MOJTUOKCHITHIIEH-AJIKIIIOBOTO 3 Hpa, MPONHJIEHTIMKONS, OeIoro Ba3enuHa
u T. n. Komnosummu Hocuteneil s KpeMOB MOTYT 0a3upoBaThCsl HA BOAE B KOMOWHAIMM C
[JIMLEPUHOM U OTHUM WIH Oonmee  OpyrUMH  KOMIIOHEHTaMH, HarpuMmep
rnuuepuHMoHocTeaparoy, IIOI-rmunepuHMoHOCTEAPaTOM M LETHUICTEAPUIIOBBIM CIHUPTOM.
I'emu moryt OBITH COCTAaBJIEHbI C HCIIOJb30BAHHEM H3OIMPOMUIOBOIO CIUPTA U BOABL,
COOTBETCTBEHHO B KOMOWHALIMU C IPYTMMH KOMIIOHEHTaMHM, TAKUMHU KaK, HallpUMep, TIHLEPHH,
THAPOKCUATIIILICJUTION03a M T. I. B HEKOTOPHIX BapHaHTax OCYLIECTBJIEHHS H300peTeHHs
npenaparhl JJIi MECTHOTO MPUMEHEHHUs COepsKaT Mo MeHbluer mepe okoso 0,1; mo MeHblieh
Mepe okouio 0,25; mo MeHbluel Mepe okoio 0,5; mo MeHbLIelH Mepe OKOJIO 1; Mo MeHbIIel Mepe
OKOJIO 2 WJIM 1O MeHblIel Mepe OKoJo 5 macc. % coeauHeHHs] MO HACTOALIEMY OMHCAHMIO.
IIpenapaTel 1Jisi MECTHOTO TPUMEHEHHUSI MOTYT COOTBETCTBEHHO VIAKOBBIBATH B TYOBI,
Hanpumep, o 100 r, KOTOpBIE MO JKENAHUI0 MOTYT JOTOJHSATHCS WHCTPYKLHUSMH IO JICUCHUIO
BBIOPAHHOTO NIOKA3aHMUs1, HAIIPUMEP MICOpUa3a UM APYroro KOKHOTO 3a00JIEBaHHS.

KonudecTBo BBOOAUMOTO MALMEHTY COSIUHEHHS MM KOMITO3ULIUU OyAeT BapbHUPOBATHCS
B 3aBUCHUMOCTH OT TOTO, YTO BBOAUTCS, L€ BBEJIEHUS, TAKON KaK MPOPUIAKTHKA WA TEPATIHSI,
COCTOSIHHS TIAI[UEHTA, CIoco0a BBEIEHHS U T.M. B TepameBTHUECKUX MPUMEHEHUSX KOMITO3ULIUH
MOTYT BBOAUTH YK€ CTPAJAIOIIEMy OT 3a00JIeBaHMs MALIMEHTY B KOJIMYECTBE, JOCTATOUHOM IS
U3JICUCHUsT WIN 10 MEHbIIEH Mepe YaCTHMYHOrO KYMUPOBAHUS CUMITOMOB 3a00JIEBaHUS U €r0
ocnokHeHUH. OddekTuBHbIE 1M03bI OyOyT 3aBUCETh OT OOJIE3HEHHOTO COCTOSIHHS,
MOJIBEPraeMoro JIEYEHUIO, a TaKXXe OT pellIeHHUs Jieyalllero Bpaua B 3aBUCHMOCTH OT TaKuX
(baxTOpOB, KaK TSLKECTh 3a00JI€BaHMsI, BO3PACT, Macca Tesa 1 o0liee COCTOSIHAE TalUeHTa U T.11.

Komno3uuuy, BBOAMMBIE MALMEHTY, MOTYT HAXOAWUTbCS B (opMe OnHOW uiam Oojee
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dapManieBTUIECKNX KOMITO3ULIUN, OMHMCAHHBIX BBILIE. DTH KOMIIO3ULMH MOTYT CTEPUIN30BATh
OOBIYHBIMH METOAMKAMH CTEPWIM3ALMHA WJIM WX MOTYT CTEPWJIbHO (uiabTpoBaTh. BomHble
pPacTBOPBI MOTYT YMAKOBBIBATH JJIsI UCTIOJb30BAHUS KAaK €CTh WINM JHOQUIN3HPOBATD, MPHUEM
TMOGUIN3UPOBAHHBIN IpernapaT Iepes BBeAeHHEM OOBEAMHSIOT CO CTEPHJIbHBIM BOIHBIM
HocureneM. O6braHO pH npenapaToB coeanHeHus cocTaBisieT ot 3 10 11, mpeamoururenbHee OT
5 10 9 u npeanovruTenpHee Bcero ot 7 10 8. JIerko moHATh, 4TO UCHOIB30BAHUE HEKOTOPBIX U3
BBILICNICPEUNCIICHHBIX ~ HAMOJHUTENEH, HOCHTeNed Wiu CcTabuiIM3aTopoB IpUBEAET K
00pa3oBaHKIO (hapMaLEBTUYECKUX COJIEH.

TepaneBTudeckast 103a COEIUHEHHS 110 HACTOSILIEMY ONMUCAHHIO MOXKET BAPbHPOBATHCS B
COOTBETCTBHH, HAMPHUMEpP, ¢ KOHKPETHBIM NMPUMEHEHHUEM, JJIi KOTOPOrO MPOBOAUTCS JICYCHHUE,
crioco0a BBENEHHsS COCOUHEHUsS, 3J0POBbS M COCTOSIHMS TMAIMEHTAa, a TAKXKE OT peIIeHUs
Ha3HauaroImero Bpada. [Iponopims win KOHIEHTPALUsl COSTUHEHHS TI0 HACTOSIIIEMY OIHUCAHHIO
B (papmaneBTHUECKON KOMIIO3ULMM MOKET BapbHPOBAaTh B 3aBUCHMOCTH OT psina (akTOpOB,
BKJIFOYAIOIINX JO3MPOBKY, XHMHYECKHE CBOWCTBA (Hanpumep, rtHApodOOHOCTH) W TMYTh
BBeieHUs. Hanpumep, coeMHEHNs IO HACTOSIIEMY OIMCAHHUI0 MOTYT NPEAOCTABISITH B BOIHOM
¢dusnonornueckom OydepHoM pactBope, conmepkammeM oT okoio 0,1 no okono 10% wmacc./00.
COEAMHEHUs] Ul TapeHTepaJbHOro BBeneHHs. Hexkoropele OOBIYHBIE AMANA30HBI 103
COCTaBIISIFOT OT OKOJIO 1 MKI/KT 10 0koJio 1 I/Kr Macchl Tena B CyTKH. B HEKOTOPBIX BapuaHTax
OCYIIECTBJICHHs] M300pETeHHs THUANa3oH 103 cocTaBysier ot okojo 0,01 mr/kr mo okomo 100
MI/KI Macchl Teja B CYTKHU. J{03MpOBKa, BEPOSITHO, 3aBHCUT OT TAKUX MEPEMEHHBIX, KaK THII U
CTENEeHb IPOrPECCUPOBAaHUs 3a00JeBaHUs WJIM HAapyLIeHWs, O0Iee COCTOSHHE 30POBBS
KOHKPETHOTO TAalMEeHTa, OTHOCHUTeNbHas Owuonornueckas 3(PQPEeKTUBHOCTb BBIOPAHHOTO
COEIMHEHUs], COCTaB HATOJHUTENS U criocod BBeneHus mpemnapata. DPQeKTUBHbIE 1036l MOTYT
SKCTPAIOJUPOBATh M3 KPHUBBIX 103a-OTBET, MOJYYEHHBIX M3 3KCIIEPUMEHTOB il Vilro WM Ha
UCCIIEIOBATEIbCKUX CHCTEMAX C MOJIEIbHBIMU KMBOTHBIMU.

Komno3uuuu no HacToseMy OMMCAHUIO MOTYT JIOMOJHUTENIbHO BKIIFOYATh OIUH WJIH
Ooyee NOMONHUTENBHBIX (PapMAIeBTUYECKIX AareHTOB, TAKUX KaK XHUMHOTEPANeBTHYECKOE,
CTEPOUIHOE, MPOTHBOBOCIAJIUTEIBHOE COEIWHEHHE WM HMMMYHONENPECCAHT, MPUMEPHI
KOTOPBIX TIEPEUNCIIEHBI B JAHHOM JIOKYMEHTE.

Meuensie coeounenus u memoovr ananusa

JIpyrodi acmekT MO HACTOSIIEMY ONHCAHHIO OTHOCUTCSI K MEYEHBIM COEAMHEHUSIM IO
HACTOSILIEMY OIMHMCAHUIO (PagUOAKTUBHAS METKa, (PJIyOpPECLEHTHAasi MeTKa U T. 1..), KOTOpbIE
MOTYT UCIIOJIB30BATh HE TOJBKO B METOIMKAX BU3YaAIH3ALMH, HO TAK)XKE B aHAJIM3aX Kak in Vitro,
TaK W in vivo, IJsl JOKaJU3aluu U KojmdecTBeHHoro ompeneneHus: PI3K B oOpasumax TkaHei,
BKJIFOYAs YeJloBeKa, u U1t uaenTudukamuu gurasnos PI3K myrem nHrnOnpoBanust CBS3bIBAHUS
MEUYEHOr0 COEAMHEHHUs. 3aMeHa OJHOro wmin Oojee aToOMOB COENUHEHHWH [0 HACTOSIIEMY
OMHMCAHHUI0 MOTYT TaK)K€ HCIOJb30BATbCA MpPH CO3MaHMM IU(PPEpEeHIMPOBAHHBIX MojeNei
ADME (agcopbumsi, pacnpeneneHue, wmera0onu3M u BbiaeneHue). COOTBETCTBEHHO, B
HACTOsIlee OMMCaHue BKJOUYEHb! aHanu3bl PI3K, kxoropbele copep:kar Takue MEYeHbIe WIH

3aMCIICHHBIC COCIUHCHUA.
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Hacrosiimee omnucaHue MOMOJHUTENBHO BKJIIOYAET H30TOMHO-MEUEHbIE COCOUHEHHs IO
HAacTOsIeMy  OmucaHuio. «M30TOMHO-» WM «PaguON30TONO-MEYEHHOE»  COCOUHEHHE
NpeACTaBisieT COOOM COEeNMHEHHE MO HACTOSIIEMYy OIHUCAHUIO, B KOTOPOM OIWH Wi Oojiee
aTOMOB 3aMEHEHbl WJIM 3aMeIeHbl aTOMOM, aTOMHas Macca WJIH MacCOBO€ HYHCIO KOTOPOTO
OTJIMYAETCS. OT ATOMHOW MAacChl HJIM MAacCOBOTO HOMEpa, KakK MpaBHIO, OOHAPYKEHHBIX B
npupozae (m. e. BCTpedaromuxcsi B npupoze). [loaxonsinue paguOHYKIHIAbL, KOTOPbIE MOTYT
ObITb BKJFOYEHbI B COCJUHEHUS IO HACTOSIIEMY ONUCAHHIO, BKJIIOYAIOT B cels, HO He
orpannuuBaroTcs “H (Taxxke 3amuchiBaeTcss kak D s obosHaueHus peiirepus), “H (Taxoke
samuceBaercs kak T ana ob6osnauenus tpurus), [IC, ¥C, ¥C, BN, PN, 1°0, 170, 180, B¥F, 35S,
36Cl, 82Br, 7°Br, ®Br, "'Br, [, 121, 12T y 131, Hanpumep, onun unu 6oee aTOMOB BOIOPOA B
COEMHEHHUH TI0 HACTOSIIEMY OMUCAHHIO MOTYT 3aMeIaTh aTOMOM Jaeurepus (Hanpumep, OIUH
wiu Oonee aromoB Bomopona Ci.s anmkwibHOU rpynmbl Gopmynbl (I) MoryT HeoOsi3aTeNbHO
3aMemaTtb aroMoM neirepus, Hanpumep -CDs sBisiercst pesyasratom 3amernenus -CHs). B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS W300pETEHUs AJKUIbHBIE TPYIMI OMUCAHHBIX (HOPMYI
MOTYT OBITh TIEpAEeHTEPUPOBAHBI.

Omna wnmu Oojee COCTaBJSIFOIINX AaTOMOB MPEACTABICHHBIX B HTaHHOM JIOKYMEHTE
COCIUHEHUI MOTYT 3aMEHSITh WU 3aMelaTbh HW30TONAMU AaTOMOB W3 TPUPOIHOTO WJIH
UCKYCCTBEHHOTO MHOXXECTBa. B  HEKOTOpPBIX BapuUaHTaX OCYIIECTBJICHHS HU300pETeHUS
COeMHEHHE BKIIFOYAeT MO MEHbIIeH Mepe OAuH atoM neirtepus. Hampumep, ogun win Oosee
aTOMOB BOJIOPOJIa B COSAMHEHUH, MPEACTABIIEHHOM B JTaHHOM JOKYMEHTE, MOTYT 3aMEHSITh WJIH
3aMelarh aeirepuem (Hanpumep, onuH win Oosiee atoMoB Bopopona Ci.s aJKWIBHON TPYTIITbI
MOTYT 3aMelaTh aToMaMu aeirepusi, Hanpumep -CDs siBnsiercst pesynbsrarom 3amernenus -CHs3).
B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS] M300pEeTEeHUs] COeAMHEHUE BKJIIOYAET JBa Wiu Oojee
aTOMOB jeiiTepusi. B HEKOTOpPBIX BapHAaHTAX OCYINECTBJIECHUS H300pETeHUsI COEIHMHEHHUE
Birovaer 1, 1-2, 1-3, 1-4, 1-5 unu 1-6 atomoB peiitepus. B HEKOTOpBIX BapuaHTax
OCYINECTBJICHUS] H300pETEHHs] BCE aTOMbl BOAOPOAAa B COEIUHEHHH MOTYT 3aMEHSITh WJIH
3aMelaTh ATOMaMU JEeUTepusl.

B HexoTOphIX BapuaHTax OCYyLIECTBiIeHUs u3odperenus, 1, 2, 3, 4, 5, 6, 7 wiu 8 aToMOB
BOJIOPOZAA, MPHCOEAMHEHHbIX K aTOMaM yriepoaa JIro0Oro W3 alKUJIBHOTO, aJKeHHJIBHOTO,
ANKUHUJIBHOTO, aPWIBHOTO, (DEHHJIBHOTO, UUKJIOAJKUIBHOTO, Te€TEPOLUKIOANKIIBHOTO WU
reTepoapribHOTO 3aMmectutesei, uiu -Ci.e aTKUIICBS3BIBAIONINX TPYIIN, OMUCAHHBIX B JTAHHOM
JNOKYMEHTE, KaKIIbIi HeOOsI3aTeIbHO 3aMEHEH aTOMOM JeHTepusi.

MeTtonpl cuHTE3a JJIsl BKJIIOYEHHSI U30TOMOB B OPTraHMYECKHE COCTUHEHUs] U3BECTHBI B
nanHo obnactu Texaukn (Deuterium Labeling in Organic Chemistry by Alan F. Thomas (New
York, N.Y., Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange by Jens Atzrodt,
Volker Derdau, Thorsten Fey and Jochen Zimmermann, Angew. Chem. Int. Ed. 2007, 7744-
7765; The Organic Chemistry of Isotopic Labelling by James R. Hanson, Royal Society of
Chemistry, 2011). M3oTomHO MeuyeHble COEAMHEHUS MOTYT WCIOJb30BATh B PAa3IMYHBIX
UCCJICZIOBAHUAX, Takux Kak SMP-CrekTpoCKomusi, 3KCIEPUMEHTbI MO MeTa0OJU3My /UK

AdHaJIU3bI.
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3amemenue Ooiee TSDKENBIMH HM30TOMAMH, TAaKUMH Kak JeWTepwii, MOXET JaTh
OTpENeNIEHHbIE TEPaNeBTUYECKNE NPEUMYIIEeCTBA, BO3HUKAKOIINE B pe3yjbTaTe OoJbiueit
MeTabonn4yeckol cTabMIBbHOCTH, HAPUMED YBEIMYEHHOTO NMEPUOJT TTONYBBIBEACHUS i1 ViVO UIH
NOHMKEHHBIX ~TpeOOBaHMSIM K JO3MPOBKAM, M, CJIEIOBAaTENIbHO, OHH MOTYT OBITH
NpennoYTUTENIbHEee PU HEKOTOPBIX oOcTosiTenbeTBax (cMm., Hanpumep, A. Kerekes et.al. J. Med.
Chem. 2011, 54, 201-210; R. Xu etal. J. Label Compd. Radiopharm. 2018, 58, 308-312). B
YAaCTHOCTH, 3aMelIeHHe [0 OHOMY WMJM OoJjiee caiitaM MeTadoju3Ma MOXET AaBaTh OOHO WM
OoJee TepaneBTUYECKUX MPEHUMYIIECTB.

Pannonyknua, BKIIOYEHHBIM B COCTaB COCAUHEHUN C KOPOTKOKUBYLIEH paguOaKTUBHON
MeTKOH, OyneT 3aBHCETh OT KOHKPETHOrO MPHMEHEHHsS 3TOTO pPaJHOAKTUBHO MEYEHOTO
coenuHenusi. Hanpumep, nis BBeieHUE METKU iR VifFo U KOHKYpeHTHbIX aHanu3os PI3K moryt
HCTIONB30BAThCSl COEAMHEHHUs, KoTopele Bkmouator H, “C, ¥Br, I B umm 3°S. JIna
NpUMeHeHUii ¢ BU3yanu3alueil paquoakTUBHBIMH METKaMU MOTyT mpumenstees 'C, ¥F, 1271,
123] 124 131 T5Br 6By yy 7Br

IToppazymeBaeTcsi, UYTO «paAUMOAKTUBHO MEYEHOE» WIH «MEYEHOE COEJUHEHUE»
npescTaBisieT coO0l coenHeHHe, KOTOPOe CONEPKHUT BKIFOYEHHBIH MO MEHbIIEH Mepe OAHH
pamuoHYKINA. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHUS M300PETEHUsT PaJUOHYKIN BBIOPaH U3
rpymmsl, cocTosmeit u3 *H, 1C, 12°L, 35S u #Br.

Hacrosiimee omnucaHue MOXKET [ONOJHUTENbHO BKJIKOYAaTb METOAbl CHHTE3a JJIs
BKJIFOUEHUS] PaMOU30TONOB B COEIMHEHUS MO HACTOSIIEMY ONMUCAaHMIO. MeTonbl CUHTe3a IS
BKJIFOUEHUS PaJUONU30TONOB B OPTaHNUECKHE COSIUHEHNST XOPOLIO N3BECTHBI B JAHHON 00J1acTH
TEXHUKH, U CPEIHUH CHEeLUAJIUCT B AAHHOM OOJACTH TEXHUKHU JIETKO PACIIO3HAET METOIB,
NPUMEHUMBbIE K COEIMHEHUSIM IO HACTOSALEMY OIUCAHUIO.

MedeHnoe coenMHEHHE MO HACTOSILIEMY ONMUCAHUI) MOTYT NPUMEHSTb B CKPUHHUHIOBOM
aHajIM3e Uil HMACHTH(UKALMI/OLEHKH coeanHeHuH. Hampumep, HOBOCHHTE3MPOBAHHOE WIIH
UIeHTU(GULMPOBAHHOE COSAMHEHHUE (M1.€. UCCIIelyeMOe COEAMHEHHE ), KOTOPOE COINEPIKHUT METKY,
MOTYT OLIEHHBATh MO €ro CrOCOOHOCTH K CBszbiBaHU0 PI3K myTem oTciekvBaHMs U3MEHEHHUSI
€ro KOHLEHTpaUuu Npu npuBeaeHUr B KOHTAakT ¢ PI3K, mocpeacTBOM OTClEeKMBAHUS METKH.
Hampumep, uccienyemoe coeanHeHue (MeYeHOE) MOTYT OIEHHBATh IO €ro CIOCOOHOCTH
YMEHBIIATh CBSI3bIBAHUE C APYTUM COEIMHEHUEM, KOTOpOe, KaK M3BECTHO, cBsi3biBaeTcs ¢ PI3K
(m.e. cranmapTHeIM coenuHeHneM). COOTBETCTBEHHO, CIIOCOOHOCTh UCCIIEAYEMOrO COEIUHEHHS
K KOHKYPEHLUH CO CTaHAApTHBIM CoenuHeHHeM 3a ces3biBaHue ¢ PI3K HenmocpenctBeHHO
koppenupyer ¢ adduHHOCTBIO ero cBs3biBaHusA. M HA0OOpPOT, B HEKOTOPBIX APYTUX
CKPUHHUHIOBBIX aHAJINW3ax CTAaHAAPTHOE COENMHEHHE MEYEHO, a UCCIIeyeMble COECIUHEHHs He
MeueHbl. COOTBETCTBEHHO, sl OLEHKU KOHKYPEHLIMM MEXKAY CTAaHAAPTHBIM U HCCIEAYyEMBIM
COEIMHEHUSIMU OTCJIEKUBAIOT KOHLEHTPALMI0 MEYEHOI'O CTaHJAPTHOIO COEIMHEHUs U, TaKUM
o0pa3oM, yCTAaHAaBIMBAIOT OTHOCUTENBHYI  ap(UHHOCTb  CBSI3BIBAHUS  HCCIENYEMOTO
COEIUHEHUSI.

Habopwi

B Hacrosimee onrcaHue Takyke BKJIIOUEHBI (papManieBTUYeCKHe HaOOpHhI, HCIIONIb3yEMBbIE,
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HalpuMep, NpU JIEUeHUH WM TpenoTBpamneHnu cBsi3aHHbIX ¢ PI3K 3aloneBanmii wim
HApPYLICHUH, TAaKUX KaK pak, KOTOpPblE BKJIOYAOT B ce0s onuH nim Oosee KOHTEHHEPOB,
BMEINAOINUX (PapMaLEBTHUECKYI0 KOMIIO3ULIMIO, COAEPIKALIYI0 TepaneBTudecku 3(pdexruBHOE
KOJINYECTBO COEIMHEHMs 0 HACTOsIeMy omucaHuio. Takue HabOpbI MOTYT AONOJHHUTEIBHO
BKJIIOYATh, TPU JKEIaHUHM, OOUH WM OojJee pPAa3IUYHBIX KOMIIOHEHTOB  OOBIYHBIX
dapmaueBTHyeckuXx HAOOpPOB, TAKMX KaK, HamNpUMep, KOHTEHHEpbI C OOHMM WIH OoJjee
(apmMaLeBTHYECKH NPHEMIEMBIMH HOCHUTEJSIMH, AOMNOJHUTENIbHbIE KOHTEHHEpPhl M T.I., YTO
OymeT O4YeBHIHO CMELUANUCTaM B JAHHOH OONacTH TeXHWKH. B 5ToT Habop Takke MOryT
BKJIFOYATh MHCTPYKIIMH, KaK B BUAE JINCTKOB-BKJIQBIIIEH, TAK U B BUIE 3THKETOK, C YKa3aHUEM
KOJINYECTB BBOJMMBIX KOMIIOHEHTOB, PEKOMEH/IALINHU MO TPUMEHEHUIO W/WIH PEKOMEHIALNH T10
CMELIMBAHUIO KOMIIOHEHTOB.

Hacrosimee m3o0perenue Oyner Gonee mMOapoOHO OMHMCAHO C TOMOINBIO KOHKPETHBIX
npumepoB. Crenyromme npuUMepbl TNPEAJIONKEHbl Ui TOSCHUTENBHBIX ILeJiell W He
NpeHa3HAYeHbI UII OTPAHUYECHUsI JAHHOTO M300peTeHus1 KakuM-nbo obpaszom. CrieruanucTsl
B JIaHHOW OOJIACTH TEXHUKH JIETKO PACIO3HAIOT Psii HEKPUTHYECKUX IMapaMeTpOB, KOTOPBIE
MOXXHO HW3MEHUTh WJIH MOJU(PHUIHNPOBATE C TMOJYYEHHEM I10 CYLIECTBY HWICHTHYHBIX
pesynbratoB. CoenuHeHHs TpuUMepoB Obuln ompexneneHbl kKak uHruoutopsl PI3Ky B
COOTBETCTBHH C IO MEHbLIEH Mepe OTHUM aHAJIU30M, ONIMCAHHBIM B JAHHOM JJOKYMEHTE.

IIPUMEPBI

IlpenapatuBubie ouncTku JKX-MC HEKOTOpPBIX U3 TNOJYYEHHBIX COEJUHEHUM
OCYLIECTBISUIM HAa CHUCTEMax MacCOHAMpaBIeHHOro (pakuuonupoBanus Waters. OCHOBHbIE
HAaCTpOHKH 00OpyIOBaHMs, MPOTOKOJBI M MPOrpaMMHOe OOecrieueHue Ui YIpPaBIeHUs 3TUMU
cucteMamu ObutH MOAPOOHO omucaHbl B jurepatype (cM. xanpumep “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, .J. Combi.
Chem., 5, 670 (2003); u "Preparative LC-MS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883
(2004)).

OuunineHHble  coeAMHEHUs] OOBIMHO MOJABEPrajid  AHATUTHYECKOH  JKUAKOCTHOH
xpomatorpadpun u macc-criekrpomerpun (QKXMC) anst aHanu3a YUCTOTHI B OHOM WJIH JBYX
cnenyromux ycnosusx: npudop=Agilent 1260 X0K/MCJI, meron ¢ pH 2: xomonka=Waters
Sunfire C18, pasmep gactuil 5 mkm, 2,1x50 MM, noxsmxkHas ¢asza:; A=0,025% TPV B Bome u
B=aneronutpun, rpaaueHt=ot 2% 10 90% B niutenbHOCTHI0 4 MUHYTBI CO CKOPOCTBIO MOTOKA
2,0 ma/munyty; metoxn ¢ pH 10: kononka=Waters XBridge C18, pasmep gactun 5 MM, 2,1x50
mMm, noasmkHas ¢asza; A=0,05% NH4OH B Bone u B=aueronutpu, rpaguear=ot 2% no 90% B
JUTUTENBHOCTBIO 4 MUHYTBI CO CKOPOCTBIO TIOTOKA 2,0 MI/MHUHYTY.

Hekoropble W3 MONY4YeHHBIX COEAMHEHUH TakXKe pasfelsuld B IpernapaTHBHBIX
Maciradax MeTooM oOpaieHHO-(pa30BoH BHICOKO3()(HEKTUBHOM KUIKOCTHOHN XpomaTorpadun

(O®-B2XKX) ¢ ucnonbzoBanueM perexkropa MC unn ¢m-xpomarorpaduu (CHIHKaresb), Kak
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yKa3aHO B mpuMmepax. Hiske mpuBeneHbl TUNHYHBbIE NpENapaTHBHBIE YCIOBHUS Ui KOJOHOK
npenapaTHBHON oOparneHHO-(ha30BoH BbICOKO3((HEKTUBHON XKHUIKOCTHOH Xpomarorpaduu (OD-
BOXX):

ounctka npu pH=2: komonka Waters Sunfire™ Cis 5 mxm, 30x100 MM unu Waters
XBridge™ Cis 5 mkm, 30x100 MM, smoupoBaHMe C TOABIXKHOH (asoit A: 0,1% TOY
(TpudTOpPYyKCYCHAs KHUCJIOTA) B BOAE M MOIABMXKHAs (a3a B: ameTOHUTpWI, CKOPOCTh MOTOKA
cocraBisia 60 MI/MHUHYTY, Ppa3mesIOLIMA  TIPaJUMeHT ONTUMU3UPOBAIM AL KaXIOro
COEMHEHUs] C WCMOJb30BAHHEM TMPOTOKOJA ONTHMH3ALMH CHeUQUIeCKOro MeToaa Juls
COEIMHEHUH, KaK OmucaHo B Jjureparype (cM. uHanpumep "Preparative LC-MS Purification:
Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs,
J. Comb. Chem., 6, 874-883 (2004)).

ourctka npu pH=10: xononka Waters XBridge™ Cis 5 mxm, 30100 MM, 3;1r0upoBanue
¢ noxsrkHOM (pasoiit A: 0,1% NH4+OH B Bome u moasmkHas ¢asa B: aneToHUTpHI, CKOPOCTH
NoTOKa cocTaBysia 60 MI/MHUHYTY, pa3felsFoIIMi TPagueHT ONTHMH3HPOBAIH IS KaXKIOTO
COEMHEHUs] C WCIOJNb30BAHHEM MPOTOKOJA ONTHMHM3ALMK CHEHYUIECKOro MeTOoAa Ul
COEMHEHUH, KaKk OMMCaHo B juteparype (cMm. nanpumep Blom et al.).

Cmepeoxumuueckoe 060CHOBAHUE

[MTrpoko M3yueHO aCHMMETPUYHOE AUTUAPOKCHIpoBanue onedunos o Ilapreccy, u
€ro OCHOBa KaK MOJeNb 3HAHTHOCENIEKTHBHOCTH XOpOWIO 3apekoMmeHmoBana cedsti (Sharpless,
K B.; Amberg, W_; Bennani, Y.L.; Crispino, G.A.; Hartung, J.; Jeong, K.-S.; Kwong, H.-L;
Morikawa, K.; Wang, Z.-M.; Xu, D.; Zhang, X .-L. J. Org. Chem., 1992, 57, 2768-2771; u Kolb,
H.C.; VanNieuwenhze, M.S.; Sharpless, K.B. Chem. Rev., 1994, 94, 2483-2547. Bkparue,
npumenenne cmecu AD-mix-o (conmepxkameit (DHQ):-PHAL) npu auruapokcuInpoBaHUH
npor-1-en-2-unbenszona naer (S)-2-¢penwnnponan-1,2-guona. Ilpumenenne cmecu AD-mix-f3
(conmepxkameii (DHQD),-PHAL) npu nuruapokCuinpoBaHuu mpon- 1 -eH-2-undensona naer (R)-
2-¢penmnmnponan-1,2-quon (Sharpless and Kolb, gsiuze). Moreno-Dorado et al. pacnpoctpanuiu
STOT METOJ Ha TPUPTOPMETHIIbHBIE Ciiydan (Hanpumep, (3,3,3-tpudropnpon-1-eH-2-1mn)0eH301
naet (5)-3,3,3-tpudrtop-2-pennnnponan-1,2-nuon npu odpadorke cmecrro AD-mix-o. U gaer
(R)-3,3,3-tpudtop-2-penmnmnponan-1,2-nuon  npu  obpadborke cmecbro  AD-mix-f) wu
CTEPEOXUMHUYECKHI MPOAYKT MPOBEPSUIH MOCIEAYIOLUINM MPEBPAIIEHHEM B XOPOIIO W3BECTHBIE
COEAMHEHUs, crenn(pUIecKoe BpaIeHHe KOTOPBIX, KaK ObUI0 OOHAPYIKEHO, COTJIACOBBIBAJIHCH C
nutepatypHbiMu 3HaueHussMu (Moreno-Dorado, F.J.; Guerra, FM.; Ortega, M.J.; Zubia, E;
Massanet, G.M. Tetrahedron: Asymmetry, 2003, /4, 503-510). be3 cBsi3u ¢ KakOH-TUOO OTHOMU
TEOpUEH, NMPU AWTHAPOKCUIMPOBAHUH, BBIMOJHIEMOM B MPHUMEPAaX HA BHHUJIOBBIX apEHaX,
aBTOPBl OXXHUAAT MONY4UTh (S)-KOHpUrypammo ¢ mnomombo cMmecu AD-mix-o u (R)-
KOH(pUTrypauuu ¢ moMomero cmecn AD-mix-.

IIpumep 1la. 2-(3-(5-Amuno-6-(1-(Metuni-ds)-1H-nupa3zon-S-un)nupasu-2-ui)-4-
metujadennn)-3,3,3-tpupropnponan-1,2-1mona  TpudropaneraTHass  cojib  (BblAeJieH

eIHHCTBEHHbII YHAHTHOMeEP)
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JlerazupoBaHHyIO cMech 4-0pom-2-xiop-1-mermndensona (12,0 r, 58,4 mmons, Aldrich),
anerata kamus (17,2 r, 175 mmons), Ouc(nunakonar)audopa (16,3 r, 64,2 MMonb) U agayKTa
PdCly(dppf)-CH2Cl: (1,91 1, 2,34 mmonb) B auokcase (120 mur) Harpesanu nipu 75°C B TeueHne
Houn. [locie oxnakaeHust 7O KOMHATHOH TEMIIEpaTypbl PEaKIHMOHHYI0 CMeCh pa30aBisuin
EtOAc, ¢unsrpoBamM W pacTBOPUTENb yAALUM ik vacuo. OYHCTKAa MOCPENCTBOM (hdII-
xpomatorpadun, ¢ smounpoBanueM rpagueHTom 0-5% EtOAc B rekcanax, naBaja MPOIYKT B
Buzie Gestoro tBepaoro Bemectsa (11,7 T, 80%). JKXMC must C13H19BCIO, (M+H)™: paccunrtano
m/z=253,1; HarineHo 253,0.

Cmaousa 2. 2-Xnop-1-wemun-4-(3, 3, 3-mpugpmopnpon- 1-en-2-un)6en3on

A
£ F
F
Jlera3upoBaHHYIO CMECh 2-(3-xnop-4-merundennn)-4,4,5,5-rerpameru-1,3,2-

nrokcaboponana (11,7 r, 46,6 mmonb), 2-6pom-3,3,3-tpudropripon-1-ena (11,4 r, 65,2 Mmoub,
Aldrich), K»COs (1,0 M B Boze, 140 mi1, 140 mmonb) u Pd(PPh3)2Cl> (1,63 1, 2,33 mmons) B THF
(300 mu) HarpeBamu mpu 65°C B armocepe N2 B Teyenue 3 dacos. Ilocne oxmakaeHus: o
KOMHATHOW TeMIepaTypbl PEaKLUOHHYIO CMeCh pa30aBisii Bonoi U skcrparupoBaiu EtOAc.
Oprannueckuii CJIOM NPOMBIBAIM BOAOW, TMOTOM pacTBOpoM, cymmmm Haa NaxSOs,
¢unbTpoBaNM, W YAALUIM PACTBOpHUTENb i1 vacuo. OYHCTKA TOCPEACTBOM  (HidIi-
xpoMaTtorpadum, 3JIOUPOBAHUE TeKCAHAMHM, JaBaja MPONYKT B BUAE skenToro macia (8,56 r,
83%). 'H AMP (400MHz, CDCl3) & 7.47 (s, 1H), 7.27 (s, 2H), 6.00-5.96 (m, 1H), 5.81-5.76 (m,
1H), 2.42 (s, 3H). '°F AMP (376MHz, CDCl3) § -64.93 (s).

Cmaousa 3. 2-(3-Xnop-4-memuncgpenun)-3, 3, 3-mpugpmopnponan-1,2-ouon (oboeawyennviii

OOHUM SHAHMUOMEPOM)
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K cycnensun cmecu AD-mix-o (54,4 r, 116 mmonb) B Boze (100 mi) mpu 0°C nobasusim
pactBop 2-xjop-1-metun-4-(3,3,3-tpudropnpon-1-eH-2-un)oenszona (8,56 r, 38,8 mmoinp) B 7-
BuOH (100 mu). 3atem cmech nepememmBanu npu 6°C B Teyenue 46 4yacoB. PeakuMOHHYIO
cMech oxJjaxkpanu Ha JnensHoit Oane mpu O °C, m pmobaBmsum cynabdur nHatpus (18 1).
PeakuinoHHYy10 CMeCh MOAOTPEBAIN 1O KOMHATHOM TeMIepaTypbl U epeMelnnBaiy B Tedenue 30
MHUHYT. Yaamsum mpem-0yTaHON in vacuo, U BOIHYIO CMeCh dKCTparuposaiu aBaxasl EtOAc.
OObenuHeHHbIE OpPraHUYeCKHe 3KCTPakThl cymuian Han NaxSOs, (unbTpoBaiy, U yHasuu
pactBoputenb in vacuo. OUUCTKA TOCPENCTBOM (dmu-xpomMarorpaduu, € 3IIOHPOBAHUEM
rpaguenrom 0-40% EtOAc B rekcanax, maBajia MpoOAyKT B Buae OecuBerHoro macna (8,7 T,
88%). bnaronaps npumeHerno cMecu AD-mix-0, IPeAnoNIoKUTENBHO MPOAYKT ObUT oOoratieH
(S)-3HaHTHOMEPOM (CM. CTepeoxuMuUeckoe obocHoBanue 6buce). 'H SIMP (400 MI'u, CDCls) &
7,59 (¢, 1H), 7,36 (n, J/=8,0 I'y, 1H), 7,30 (1, /=8,0 I'y, 1H), 4,31 (nn, /=11,9, 6,1 I'y, 1H), 3,91-
3,84 (m, 1H), 3,70 (c, 1H), 2,41 (c, 3H), 1,88-1,79 (an, J=7,1, 6,3 ', 1H). ’F AMP (376 MI'L,
CDCls) 6 -77,25 (c¢).

Cmaous 4. 3,3,3-1pucpmop-2-(4-memun-3-(4,4,5,5-mempamemun- 1, 3, 2-ouoxcaboponan-

2-un)ghenun)nponan-1,2-ouon (obozaugennsiit OOHUM ISHAHMUOMEPOM,)

JlerazupoBaHHyO cMech 2-(3-xnop-4-metundenmn)-3,3,3-rpudropnponan-1,2-nuona (co
craguu 3, o0OraleHHbII OTHUM U30MepPOM (TIPenrnooKuTeNbHO (S)-a3HanTHomep), 1,00 T, 3,93
MMOJIb), Ouc(rmuHakoaro)quoopa (2,99 r, 11,8 mmons), anerata kamus (2,31 r, 23,6 MMoIb),
Pdx(dba); (0,180 r, 0,196 mmonb) u 2-munukinorekcuidocdun-2',4',6'-rpu-nzo-nponwmi-1,1'-
ougenmna (0,374 r, 0,785 mmonb) B nuokcane (12 mur) HarpeBaJid B repMETHYHOM (PIIaKOHE Ha
MacyisiHOl Oane, moanepskmBaemoii mpu Temnepatype 120°C B Tewenme 2 yacos. Ilocre
OXJIAXKZIEHUs] 1O KOMHATHOH TeMIepaTrypbl peaknHOHHYI0 cMech pasdbasmsuim  EtOAc,
dunsrposamun uepes Celite® wu pacrsopurens ymamamu in vacuo. IIpomykT odMImamM
nocpenctsoM (udm-xpomarorpaduu, ¢ smonpoBanueM rpaarerrom 0-40% EtOAc B rekcaHax,
¢ mosydenuem npoaykra B Buae macna (1,0 , 73%). KKXMC mnsa CisHasBF3sNOs (M+NH4)™:
paccuntaHo m/z=364,2; HaiineHo 364,2 (anamutndeckue yciosus ¢ pH 10).

Cmaous 5. 2-(3-(5-Amuno-6-xnopnupasun-2-un)-4-memungenun)-3, 3, 3-
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mpugpmopnponan-1,2-0uon (6v10enensr OmoeibHbIe IHAHMUOMEDDI)

MH4 NHo
<l ] =
Mo
F i "
F
HO
HO

JlerasupoBaHHYKO CMecCh S-Opom-3-xjoprnupasun-2-amuna (0,163 r, 0,780 mmonb, Ark
Pharm), 3,3,3-tpudrop-2-(4-metun-3-(4,4,5,5-rerpamerrin-1,3,2-nrokcaboponan-2-
wi)penwn)nponan-1,2-muona (0,300 r, 0,867 MMoib, OOOralleHHOrO OJHHM H30MEPOM
(npennosnoxutenbHo (S)- sHaHTHOMEp) co cramuu 4), NaxCOs (0,276 1, 2,60 MMOJIb) 1 anayKTa
PdCly(dppf)-CH2Cl> (0,035 1, 0,043 mmonb) B auokcane (10 mur) u Boge (2 mu1) HarpeBaiu a0
temnepatypbl 100°C B Teuenue Houm. Ilocne oxnaxkaeHuss A0 KOMHATHOM TeMmIepaTypbl
peakMoHHyK cMech paszbapisuin Bonoil u EtOAc, u nByxdasHyr cmech QuIbTpoBaId uepes
Celite®. Crmoum pasmensmu, M BOAHBIA CJIOH BKCTparuposanu apyroii mopimeii EtOAc.
OObenuHEeHHBIE OPTAaHMYECKHE CJIOW MPOMBIBAIUA COJNIEBBIM pacTBopoM, cymmin Hax MgSOs,
¢unbTpoBaM M KoHUeHTpUpoBanu. OunucTKa mMOCPencTBOM  (QudII-XpoMaTorpapuu, C
smoupoBanueM rpaaueHtoMm 0-70% EtOAc/rexcansl, naBana nponaykt B Buzxe macia. KXMC
mis CisHisCIFsN3O, (M+H)™:  paccuurano m/z=348,1, Haiimeno 348,1. DHaHTHOMEpSHI
paznmensiin xupayibHON xpomarorpadueit (Phenomenex Lux Amylose-1, 21,2%250 mm, 5 MKM,
3arpyska: 75 mr B 5,0 ma EtOH, smouposanue 45% EtOH B rekcanax npu 20 Mii/MUH B TeUeHUE
10 munyT). Bpems ynepxuBanus nuka 1: 6,5 MuH, Bpems yaepxuanus nuka 2: 8,9 mun. [1uk 1
cuntanu (S)-oHaHTHOMepoM, Torza kak nuk 2 cuutanu (R)-sHanTHomepom. Iluk 1
UCIIONB30BAJIM Ha CTaauu 6.

IMuk 1: 'H SIMP (400 MI'u, CDCIs) § 8,05 (¢, 1H), 7,56 (c, 1H), 7,47 (n, J=7,9 I'n, 1H),
7,31 (n, J=8,0 I'y, 1H), 5,12 (c, 2H), 4,26 (n, J=11,9 'y, 1H), 3,93 (x, J=11,6 'y, 1H), 2,39 (c,
3H). Mux 2: 'H IMP (400 MI'u, CDCls) & 8,07 (¢, 1H), 7,56 (n, J=1,2 T'u, 1H), 7,50-7,43 (m,
1H), 7,32 (n, J=8,1 I'y, 1H), 5,09 (yu ¢, 2H), 4,28 (n, /=11,9 I'y, 1H), 3,93 (n, /=11,9 'y, 1H),
3,84 (yw ¢, 1H), 2,40 (c, 3H), 2,15 (yw ¢, 1H).

Cmaous 6. 2-(3-(5-Amuno-6-(1-(memun-ds)- | H-nupazon-5-un)nupasun-2-un)-4-
memunghenun)-3,3,3-mpugpmopnponan-1,2-ouona  mpugpmopyayemamuas — conv  (ROTYYeH
eOUHCIMBEHH I SHAHMUOMED)

JlerazupoBanHyro cMmechb 2-(3-(5-amuHO-6-xJ0pnMpasuH-2-min)-4-metmndennn)-3,3,3-
tpudropnponas-1,2-auona (0,120 r, 0,345 mmons, muk 1 co cragun 5), 1-(metun-ds)-5-(4,4,5,5-
TeTpameTu-1,3,2-nnokcadoponan-2-mn)-1H-mupaszona (219 mr, 1,04 MmO, MOTy4EHHBIH KaK B
Journal of Labelled Compounds and Radiopharmaceuticals (2012), 55(13), pp.467-469), u
annykra PdCla(dppf)-CH2Cl: (28 mr, 0,035 mmonb) B pactBope NaxCOs (1,0 M B Boze, 1,04 mu,
1,04 mmonp) u auokcane (3,0 mu) Harpesanu 10 100°C B Teuenne S5 yacoB. CMech OXJIaKAaH

70 KOMHATHOH Temmeparypsbl, GpuibTpoBasu U ounmanu npenaparusHoil BOXX-MC (pH=2).
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JInodunmsanus 3ar0eHTa AaBaja MpoAykT B Bume Oenoro tBepaoro semectsa (0,200 r, 44%).
IIponykr cuurtanu (S)-sHanTHOMEpOM, (S)-2-(3-(5-ammuo-6-(1-(mernn-d3)-1H-nupazon-5-
W) nupasuH-2-un)-4-metundennn)-3,3,3-rpudroprnponan-1,2-nuosom, 1o noapoOHO
onucaHHbIM Bbie npuurHaM. JKXMC, paccuutano st CisHisD3F3NsO, (M+H)™: m/z=397,2,
Haiineno: 397,1. 'H SIMP (600 MI'u, DMSO-ds) & 8,20 (c, 1H), 7,66 (c, 1H), 7,57 (c, 1H), 7,50
(m, J=8,1 I'u, 1H), 7,32 (», J=8,1 I'y, 1H), 6,72 (c, 1H), 6,39 (yuw ¢, 2H), 3,90 (c, 2H), 2,39 (c,
3H).

Hpumep 1b. 2-(3-(5-Amuno-6-(1-(Metni-ds)-1H-nupa3on-S-un)nupazuH-2-ui)-4-
metuiadennn)-3,3,3-rpupropnponan-1,2-1uona  TpudropaneraTHass  coJb  (BblAeJeH

eIMHCTBEHHbII JHAHTHOMEP)

CrnepoBanu nmpouenype npumepa la, ctanust 6, UCTIONB3Ys MUK 2 U3 mpuMepa la, craaus
5. JerasupoBaHHylo cMmech  2-(3-(5-amuHO-6-xnopnupasuH-2-mn)-4-metundennn)-3,3,3-
tpudropnponas-1,2-auona (0,020 r, 0,058 mmonb, muk 2 u3 npumepa la, craaus S) u 1-(merui-
d3)-5-(4,4,5,5-rerpamernn-1,3,2-nuokcaboponan-2-un)- 1 H-nupazona (36,4 mr, 0,173 mmoub,
noyueHHslii kak B Journal of Labelled Compounds and Radiopharmaceuticals (2012), 55(13),
pp.467-469), u annykra PdCly(dppf)-CH2Cl2 (4,7 mr, 5,7 Mxmonb) B auokcane (2 mu) u
pactBopa NaxCOs (1,0 M, 0,173 mu, 0,173 mmonb) HarpeBaau no 100°C B TeueHue 5 4acos.
ITocne oxnakgeHust MO KOMHATHOH TeMIepaTypbl PEaKUMOHHYK CMeChb (HIBTPOBAIM U
ounmanu nocpencrsom npenapatusHoii BOXX-MC (pH=2) ¢ monydeHneM NpoxykTa B BHUIE
6enoro TBepaoro Bemectsa (8,0 mr, 27%). IIponykr cuuranu (R)-sHantnomepom, (R)-2-(3-(5-
amMuHO-6-(1-(Metmi-d3)-1H-nupason-5-wn)nupasus-2-wmn)-4-metundenin)-3,3,3-
Tpudropnponan-1,2-a101, 1o NoAPOOHO OMMCAHHBIM BBILIE B puMepe 1a, cTaaus S, MpuIuHAM.
XKXMC, paccunrano ana CisHisD3F3NsOy (M+H)*: m/z=397,2, maiineno: 397,1. 'H SIMP (400
MI'u, DMSO-ds) 6 8,20 (¢, 1H), 7,66 (n, J=1,2 T'u, 1H), 7,57 (1, /=1,9 I'y, 1H), 7,50 (an, J=7.,9,
1,2 T'y, 1H), 7,32 (», J=8,2 'y, 1H), 6,72 (1, J=1,9 I'y, 1H), 6,37 (yuu ¢, 2H), 3,91 (¢, 2H), 2,39
(c, 3H).

Ipumep 2-7. Ecnu He yka3aHO MHOE, COEUHEHUs B TaOnuue 1, ObUTH CHHTE3UPOBaHbI B

COOTBETCTBUM C TMpOLENypOl, ONucCaHHOW 1y mnpumepa la, C HCNOJNb30BaHUEM

2
COOTBETCTBYIOIIUX OOPOHOBBIX CIIOKHBIX 3(QHUpPOB MM OOPOHOBBIX KUCIOT. Kak mompoOHO
OMUCAHO BbIMIE, ObUT BBIIEICH €IUHCTBEHHBIM SYHAHTHOMEp, U €ro cYuTaiu ()-5HaHTHOMEPOM
(cM. cTepeoxuMmuyecKkoe 0OOCHOBAHUE BbIULE).

Taoauuna 1.
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Ne Ha3panue coequHeHust R KXMC
npuMepa
2-(3-(5-AmuHo-6-(1-metun-1H-nupason-4-
W) HpasuH-2-ui)-4-metuindennn)-3,3,3- PaccunTano wis
TpudTopnponan-1,2-guodn,

5 TpudTOpaLeTaTHAS COJb (BbIIENIEH e = Eﬁi{ﬁg)li?Nst
eIMHCTBEHHBIH 3HaHTHOMED, cuntaercs (S)- | — M 1723941
2-(3-(5-amunH0-6-(1-metun-1H-nmupazon-4- N mrz s
W) Hpa3uH-2-ui)-4-metnindennn)-3,3,3- Haitnero: 394,1
tpudropnponan-1,2-11uoaom)
2-(3-(5-Amuno-6-(1H-nupazon-4-

I/IJI)I&)I/IpaSI/IH-2-I/IJ‘I)-4-M6TI/IJ'I(1)6HI/IJ‘I)-3,3,3- PaccuuTano s
TpugTopnponas-1,2-guodn,

3 TpudTOpaLeTaTHas COJb (BbIIENIEH = & &Pﬁ;E?NSOZ
eIMHCTBEHHBIH 3HaHTHOMep, cunrtaercs (S)- | HN 17=380.1-
2-(3-(5-amuHo0-6-(1H-mmpazon-4- N mrz D
W) IHpa3uH-2-nui)-4-metnindennn)-3,3,3- Haitnero: 380,0
TpudTopnponan-1,2-1uoaom)
2-(3-(5-AMuHO-6-(3-MeTHIN30KCA30-5-
wi)nupasuH-2-wmi)-4-merundennn)-3,3,3- PaccuuTano s
Tpudropnponan-1,2-guodm, 1 C1cH1eFsN2O
TpudTOpaLeTaTHas COJb (BbIIENIEH 0 1818 I

4 . N, | (M+H)™:
€IMHCTBEHHBII YHAHTUOMEp, cunuTaercs (S)- N m/z=395.1-
2-(3-(5-amuHO-6-(3-MeTHIIM30KCA30-5- N e
W) upasuH-2-ui)-4-metuindennn)-3,3,3- HaltneHo 395,1.
tpudropnponan-1,2-11u0a0M)
2-(3-(5-AmMuHO-6-(130THA30J-4-

W) HpasuH-2-ui )-4-metuindennn)-3,3,3-
oo 2 N e

5 TpI/I(I)TOpaLIeTa;THaSI COJb (BbImEsIEH = (M+H)"™
eIMHCTBEHHBIH 3HAaHTHOMEp, cuntaercs (S)- | 9, 17=397 1-
2-(3-(5-amuHO-6-(M30THA30J-4-1JT)TUPA3HH- N mrz D
2-un)-4-merundennn)-3,3,3- Halinero: 397.1
tpudropnponan-1,2-1uoaom)
2-(3-(5-Amuno-6-(n30THA301-5-

W) nupasuH-2-un )-4-metundenmn)-3,3,3-
tpudropnponan-1,2-guom, Paccunrano nis
TpudTOopaneraTHas COJIb (BBIIETIEH . C17H16F3N102S

6 €INMHCTBEHHBIN SHaHTHOMEp, cuuTaercs (S)- ",:-‘3/\”/ (M+H)™:

2-(3-(5-amuHO-6-(M30THA30J-5-1T)TUPa3HH- % m/z=397,1;

2-un)-4-merunpennn)-3,3,3-
tpudropnpomnan-1,2-guosnom,
TpudTOpaALIETATHON COJIBIO)

Haiigeno: 397,0
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Ne HasBanue coequnenust R KXMC
npumMepa
2-(3-(5-AmMuHO-6-(3-MeTUIN30THA30I-5-
W) THpa3uH-2-nui)-4-metuindennn)-3,3,3-
tpudropnponan-1,2-guon Paccuurano s
’ ’ 5. % | CisHisFsN4O28

TpudTOpaLeTaTHAs COJb (BbIIENIEH : +

7 . N, | (M+H)™:
€IMHCTBEHHBIH YHAaHTHOMED, cunTaercs (S)- N m/z=411.1-
2-(3-(5-amuHO-6-(3-MeTUIN30THA3Z0I-5- nait eHo? 4’11 1
WI)TUpasuH-2-mi)-4-metundennn)-3,3,3- FICHO. 15,
TpudTOopnponaH-1,2-11uoa0m)

IIpumep 9. 2-(3-(5-AMHHO-6-(2-MeTHI0KCA30J1-S-UT) MU PaA3HUH-2-11)-4-

metuiadennn)-3,3,3-rpupropnponan-1,2-1uos1, TpuPTOpaneTaTHas  coJb  (MOJYy4YeH

eIMHCTBEHHbII JHAHTHOMEP)

- TFA

Cmaoua 1. 2-(3-Xnop-4-memunghenun)-3,3,3-mpugpmopnponan-1,2-ouon  (nonyuena

payemMuueckas cmecs)
1

K pactBopy 2-xmop-1-metun-4-(3,3,3-tpudropnpon-1-es-2-un)densona (3,00 r, 13,6
MMOJIb, TIOJIYY€HHBIH Kak B mpuMepe la, ctanus 2) B auerone (30 mut) u Boge (30 mut) nobasiisiin
NMO (2,07 r, 17,7 mmons) u OsO4 (4% B Boze, 5,19 mu, 0,816 Mmoinb). PeakiiMOHHYIO CMeCh
nepeMelIBaId B TeYeHHE 5 4acoB. PeakLMOHHYI0 cMech (PMIBTPOBAIM U KOHLEHTPUPOBAJIH.
Octarok pacrpepensimu Mexay EtOAc u Bomoil. BomHblil ciolf skcTparupoBanu ABYMs
nononHuTebHbIMU TIOpIusiMu  EtOAc. OObenuHeHHbIe OpPraHWMYeCKUe CJIOW CYLIWIA Hal
Na»S04, ¢unbTpoBann U KOHUEHTpUpoBaIU. OYHCTKA MOCPEACTBOM (dLI-xpomarorpaduu, ¢
smouposanueM rpaauenTom 0-50% EtOAc B rekcanax, maBana mpoaykT B Buae macna (2,86 T,
76%).

Cmaousn 2. 3,3,3-Tpughmop-2-(4-memun-3-(4,4,5, 5-mempamemunen-1,3,2-

ouokcaboponan-2-un)penun)nponan-1,2-0uon (noayyeHa payemuyeckas cmecs)
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JerazupoBanHylo cmechb 2-(3-xyop-4-metundennn)-3,3,3-tpudropnponas-1,2-arona
(pauemuueckasi cmech co craauu 1, 1,00 r, 3,93 mmonb), Ouc(nmurakonato)audopa (2,99 r, 11,8
mMMonb), anerata kamusa (2,31 r, 23,6 mmonb), Pdx(dba); (0,180 r, 0,196 mmonp) u 2-
munukiorekcmipochun-2',4',6'-tpu-u3o-nponui-1,1'-6udpenmna (0,374 r, 0,785 wmmonb) B
nrokcade (12,0 mu1) HarpeBasiv B reépMETUYHOM (prlakoHE Ha MaCIsIHOH OaHe MpH Temrmeparype
120°C B teuenue 1,5 waca. Ilocnme oxnakmeHus 1O KOMHATHOM TEMIEPATyphbl PEAKIIHOHHYIO
cmech pasbasmsamu EtOAc, ¢unsrposamu uepes Celite® u pacTBOpuTENb yhamsm in vacuo.
[IpoaykT ounIamy nmocpencTBoM ¢umIi-xpomarorpaduu, ¢ 3aoupoBanueM rpagiueaTom 0-40%
EtOAc B rekcanax, ¢ momydeHuem mnpoaykra B Bume Macima (1,0 r, 73%). XKXMC nns
Ci1sH2sBF3NO4 (M+NH4)™: paccuurano m/z=364,2; nalineHno 364,2 (aHaIuTUYECKHE YCIIOBHUS C
pH 10).

Cmaous 3. (S)-2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-wemungenun)-3, 3, 3-
mpucgpmopnponan-1,2-ouvon u (R)-2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-vmemunghenun)-3,3, 3-
mpugpmopnponan-1,2-0uon (6vi0enenst OmoeibHvle IHAHMUOMEDDL)

Ha N W

y HAl
L] X

clI” N o i Tl

Bo ¢nakon 3arpyxkamu S-Opom-3-xnopnupasun-2-amun (0,379 r, 1,82 mmons, Ark
Pharm), 3,3,3-tpudrop-2-(4-metun-3-(4,4,5,5-rerpamerrin-1,3,2-nrokcaboponas-2-
win)erun)nponas-1,2-muon (0,700 r, 2,02 mmonb) u muokcan (30 mur). PeakunoHHy0 cMech
nerasupoBaiu, nodapysun cmech Na,COs (0,643 1, 6,07 mmonb) B Boge (10 MiT), mOTOM aamyKT
PdCly(dppf)-CH2Cl> (0,083 r, 0,101 MMoOmnb), U cMeCh CHOBa IEera3upoBad. PeakIMOHHYIO
cMmech Harpesaiu npu Temneparype 100°C B teuenue Houn. [locne oxmakaeHuss 40 KOMHATHOMN
TEMIIEPATypbl PEAKLHOHHYI0 CMeCh pa3daBisiim M SKCTparmposaiy  nBaxabl  EtOAc.
OObenuHeHHbIE OPraHMYECKHUE SKCTPAKTBHI IMPOMBIBAIH COJIEBBIM PACTBOPOM, CYIIWJIHM Ha
MgSO4, GunbTpoBaNM, U yAAISUIA pacTBOpUTENb i1 vacuo. OYHCTKa TOCPEACTBOM (IIdmI-
xpomatorpadun, ¢ smouposanueM rpaauerromM 0-100% EtOAc B rekcanax, naBajia MPOIYKT B
BUAEe cBeTio-kenroro Macima (506 1, 72%). DHaHTUOMEpBHI pa3feNsuId  XUPATBHOU
xpomarorpadpueii (Phenomenex Lux Amylose-1, 21,2x250 mm, 5 MM, 3arpy3ka: 45 mr B 1,8 M

EtOH, smoupoBanue 45% EtOH B rexcanax npu 20 mu/muH B TeueHue 10 muHyT). Bpems
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yaep;xuBanus nuka 1: 6,0 MuH, Bpems yaep:xupanus nuka 2: 7,7 mus. Iluk 1 ncrnonb3osanu Ha
cranuu 4. ITux 1 cuuramu (S)-5HaHTHOMEPOM, HAa OCHOBAHHE TEX K€ YCJIOBUH pa3leseHUs, KakK
WCTIONB30BanHble B puMepe la, cramus 5. XKXMC maa CiaHisCIFsN3O, (M+H)™: paccuurano
m/z=348,1; narineHo 348, 1.

Ilpumep 4.  2-(3-(5-Amuno-6-(2-memunoxkcazon-S-un)nupasun-2-un)-4-memuighenu)-
3,3, 3-mpugpmopnponan-1,2-ouon,  mpugpmopayemamunas  corv  (NOAYyYeH  eOUHCMEEHH bl
ananmuomep)

HerazupoBanHass cMmech  2-(3-(5-amuHO-6-x710pnupasuH-2-un)-4-metundennn)-3,3,3-
tpudTopnponan-1,2-guona (100 mr, 0,288 mmonb, nuk 1 co cramuu 3), 2-merun-5-(4,4,5,5-
teTpameTui-1,3,2-nuokcadboponan-2-mi)okcaszona (0,180 r, 0,863 mmonb, Ark Pharm) u annykra
PdCly(dppf)-CH2Cl> (23,5 wmr, 0,029 mmonb) B nuokcane (3 mu) u pacreopa NaxCOs (1,0 M B
Bone, 0,86 my, 0,86 MMOJb) HarpeBaju B TepMETHYHOM (plakOHE HAa MacCsHOUW OaHe,
nojaepkuBaeMoil B TedeHue Houu npu Temmneparype 120 °C. Ha ocHoBe ompeneneHusi Ha
craguu 3, mpoaykt cuuTaroT (S)-3HanTHOMepoM. IIpenapatusHas BOXKXX-MC (pH=2) naBana
NPONYKT B BHUIE cBeTJO-kenToro tBepaoro semectsa (0,080 r, 54%). Ilponykr cumramu (S)-
sHaHTHOMEpOM,  (S)-2-(3-(5-amuHO-6-(2-MeTHUIIOKCA30I-5-1T)THpa3uH-2-11)-4-MeTHII( eHIT ) -
3,3,3-tpudropnponan-1,2-nuonom. XKXMC, paccunrano mns  CisHigFsNsO3  (M+H)™
m/z=395,1; naiineno 395,1. 'H IMP (500 MI'u, DMSO-ds) § 8,15 (c, 1H), 7,64 (c, 1H), 7,61 (c,
1H), 7,50 (n, J/=7,6 I'u, 1H), 7,32 (&, J=8,1 I'y, 1H), 3,92 (¢, 2H), 2,54 (¢, 3H), 2,36 (c, 3H).

Ipumepsr 10 u 11.Ecniu He yka3zaHO wuHOe, coenuHeHWss B Tabmuue 2, Obun
CHHTE3UPOBAHBI B COOTBETCTBHHU C MPOLIEAYPOH, ONMMCAHHON JJIsI MpuMepa 9, ¢ UCTIOIb30BAHUEM
COOTBETCTBYIOLINX OOPOHOBBIX CJIOXKHBIX 3(pUPOB MM OOPOHOBBIX KUCIOT. be3 CBsizu ¢ Kakou-

oub0 Teopuel, CYUTAEeTCs, YTO HIKENPUBEAEHHbIE COSIUHEHHUs] NPEeACTaBISIOT coboi (S)-

SHAHTHUOMED.
Tabmuua 2.
HaN Iﬁ
R™ N
Ne Ha3BaHue coeguHeHust \ R \ AKXMC
npumMepa 'H AMP
2-(3-(5-AMuHO-6-(2-MeTUATHA30I-5-
Paccunurano
W) Hpa3uH-2-ui)-4-metnindernn)-3,3,3- s

tpupropnponas-1,2-auon, TpudTOpaneTaTHAS % | CisHisFsNiO;

coib (BBIACTCH €IUHCTBEHHBIH SHAHTHOMED, f +.
10 $ S (M+H)™:
CUUTAETCS (S)-2-(3-(5-amuHO-6-(2- ‘;I | m/z=411,1:

METHJITHA30JI-5-1JT) THPa3UH-2-11)-4- N
HaleHO

metuidennn)-3,3,3-rpudpropnponan-1,2- 4111

JTUOJIOM) >
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Ne Ha3BaHmue coeanHeHust \ R | AKXMC
npumMepa 'H AMP
'H IMP (600 MI'u, DMSO-ds) & 8,27 (c, 1H), 8,14 (c, 1H), 7,63 (c, 1H),
7,50 (m, J=8,0 I'y, 1H), 7,32 (1, /=8,1 I'y, 1H), 6,61 (c, 2H), 3,92 (c, 2H), 2,68 (c,
3H), 2,40 (c, 3H).

2-(3-(5-AmuHo-6-(0Kca30n-5-u)nupa3uH-2- P ACCUITANO
wn)-4-metungenmnn)-3,3,3-rpudropnponan-1,2- s
ouosi, TpudropaneraTHas  COJb  (BbLAEIEH o T }é HiF-N:O
eIUHCTBEHHBbIH 3HaHTHOMEp, cuuTtaercs (S)-2- <\ Ir (1\147 +I:I6)+% 3
(3-(5-amunO-6-(0KCa30J-5-1)THpa3uH-2-1j )-4- ot 1.
11 A m/z=381,1;
metwidennn)-3,3,3-Tpudpropnponan-1,2- aieHo 381 1
JTUOJIOM) n ’

IH SIMP (500 MI'u, DMSO-ds) & 8,56 (c, 1H), 8,20 (c, 1H), 7,81 (c, 1H),
7,64 (c, 1H), 7,51 (n, J=8,3 Ty, 1H), 7,33 (z, J=8,1 T'y, 1H), 3,92 (¢, 2H), 2,38 (c,
3H).

Ipumep 12. 2-(3-(5-Amuno-6-(1H-nupa3zon-1-un)nupasus-2-uwi)-4-meruigeHnn)-

3,3,3-Tpu¢dropnponan-1,2-guos, TpudTopaueraTHass couab (MOJY4YeH eAHHCTBEHHBIH

JHAHTHOMeEp)
HaN.__N.
v "N° N * TFA

Cwmech 2-(3-(5-amuHO0-6-x10pniupa3un-2-mn)-4-metuidennn)-3,3,3-rpudropnponas-1,2-
muona (17 mr, 0,049 mmons, nuk 1 u3 npumepa la, cragusa S; O6marogaps NPUMEHEHHIO CMECH
AD-mix-o Ha ctaauu 3 npumepa la, KOTopas Jajiee mpuBesa K NOoJy4eHuro nuka 1 mpumepa la,
CTaausi 5, CYMTAETCS, YTO PEAreHT B JAaHHOM CJIy4ae MpeacTaBisier cobol (S)-snantuomep 2-(3-
(5-amuHO-6-xN10pTIMpasuH-2-un)-4-merrndennn)-3,3,3-tpudropaponan-1,2-nuon (cm.
cTepeoxuMu4eckoe obocHoBaHue 6viute), 1H-nupazon (10,0 mr, 0,147 mmonsb), u kapOoHarta
uesus (48 mr, 0,15 mmonb) B quokcane (1 Mj1) HarpeBaiu Ha MacjsTHOUM OaHe, MOAIEPKUBAEMOM
npu temnepatrype 120°C B teuenue Houm. Ilocie oxnaskaeHUs 1O KOMHATHOW TeMIEpPaTyphl,
cMech pazdasisuin MeOH u gunprpoBanu. OuncTtka nocpenctsom npenaparusaoil BOXX-MC
(pH 2) naBana >xenaeMblil IPOAYKT B Buae Oenoro teepaoro Bemectna (5,0 mr, 20%). IlponykT
CUMUTAIN (S)-aHanTHOMEpOM, (S)-2-(3-(5-amun0-6-(1H-mupazon-1-wr)nupasun-2-mn)-4-
metuindennn)-3,3,3-tpupropnponan-1,2-guonom. KXMC, paccunrano anst  Ci7Hi7F3NsO;
(M+H)": m/z=380,1; naiineno 380,1. 'H SIMP (400 MI'u, DMSO-ds) & 8,63 (un, J=2,6, 0,5 I'ly,
1H), 8,19 (c, 1H), 7,94-7,92 (m, 1H), 7,69 (n, J=1,5 I'y, 1H), 7,51 (an, J=8,0, 1,4 'y, 1H), 7,34
(n, J=8,1 ', 1H), 6,66 (nx, J=2,5, 1,9 T'y, 1H), 3,93 (c, 2H), 2,43 (c, 3H). '°F AIMP (376 MI'L,
DMSO-ds) & -74,79 (c), -75,54 (¢).

Ipumep 13-15.Eciu He yKka3aHO WHOE, COeAMHEHHs B Tabymie 3, ObLIH CHHTE3UPOBAHBI
B COOTBETCTBMM C MNpPOLEAYPOH, ONUCAHHOM i1 npumepa 12, ¢ HCHOJB30BAHUEM

COOTBETCTBYIOLIUX TrerepounkyioB. Kak moapoOHO ommcaHo Beime, Ojarogapsi MPUMEHEHHIO
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cmecu AD-mix-0. Ha ctaguu 3 mpumepa la, KOTOpasi 3aTeM INpHUBesia K TOJTYyYEHHIO MuKa |

npumepa la, ctagus S, cUMTAETCs, YTO MPOAYKTHI B TaOJHIE HIDKE MPEACTABISIIOT coOoi (S)-

SHAHTHOMEP.

Taoauna 3.

Ne Ha3zBaHue coeqMHeHUsA R KXMC
npuMepa
2-(3-(5-Amuno-6-(1H-1,2,3-Tpuazon-1-
Paccuurano
W) Hpa3uH-2-ui)-4-metuindennn)-3,3,3- s
Tpupropnponas-1,2-quon, TpudTOpaeTaTHAS o
13 coib (BBIIEJIEH E€IUHCTBEHHBI 3HAHTHOMED, "!‘ N Eﬁfﬁ;ljéN(’oz
CUUTAETCS (S)-2-(3-(5-amuno0-6-(1H-1,2,3- = m/z=3 81’ 1
Tpuaso- 1 -min)nupasuH-2-wmi)-4-MeTr eHI )- wail eHo’3 é 11
3,3,3-tpudropnponasn- 1,2-gronom) 8 ’
2-(3-(5-Amuno-6-(2H-1,2,3-Tpnazon-2-
Paccunrano
W) IHpa3uH-2-ui)-4-metuindennn)-3,3,3- s
tpupropnponan-1,2-quon, TpudTOpaneTaTHAS T )é HicFsN<O
14 coib (BBIAETEH €IUHCTBEHHBIN SHAHTHUOMED, <“/1]| (1\26+ 1?) 3 62
CUHUTAETCSI (S)-2-(3-(5-amun0-6-(2H-1,2,3- =N m/7=381.1-
TPUA30JI-2-WJT)TUPA3UH-2-1JT)-4-MeTHII( €HILIT )- il eHo’3 é 11
3,3,3-tpudropnponas- 1,2-gronom) g ’
2-(3-(5-Amuno-6-(1H-1,2,4-rpuazon-1-
PaccuuTano
WI)TUpasuH-2-mn)-4-metundennn)-3,3,3- s
TpudTOopnponan-1,2-quon, TpudTopaueraTHas O
15 coiib (BbIIENEH EAMHCTBEHHBIH 3HAHTHOMED, <B' :5! (C 1\1/[6-11-—11—116)531\1602
CUUTAETCS (S)-2-(3-(5-amuno-6-(1H-1,2,4- N~ m/z=3 81’ 1
TpHazoi- 1 -wi)nupasuH-2-wmi)-4-MeTHh eHII )- nail eH0)3 é 11
3,3,3-tpudropnponasn- 1,2-g1onom) ! ’
Hpumep 16. 2-(3-(5-AMHHO-6-(2-MeTHIOKCA30JI-S-UI)IUPA3HH-2-HT)-4-(MeTHII-

ds)dennn)-3,3,3-rpudropnponan-1,2-auonaa

eIMHCTBEHHbII YHAHTHOMEP)

H.N_ N

+ TFA,

Fﬁ_/r:vﬂ

OH

TpUH(TOPaALETATHAS

Cmaous 1. 2,2, 2-Tpughmop- 1-(4-(memun-ds)gpenun)sman-1-on

CO0J1b

(mosryyeH
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1

0
1,4-Tu6pombenson (10,0 r, 42,4 mmonb, Aldrich) B THF (94 mu) u qusTUIOBBIA 3¢ up

(94 mn) npu -78°C obpabateiBamu 1o karsiM H-OytmuutueM (1,6 M B rekcanax, 26,5 mu, 42,4
MMonb). 3atem npoGasmsun atua 2,2.2-tpudropauerar (6,02 r, 42,4 mmonb, Aldrich), u
PEaKLMOHHYID CMech mepememnBaid B TeueHne 30 MuHyT. Jl0OaBisuiM AOMOJHHUTEIBHYIO
nopuuro H-Oytrutust (1,6 M B rekcanax, 26,5 mi, 42,4 MMOJb), U TIOCJIE TIEpEMEIINBAHNS B
teyenne 10 wmuHyT npobaBnsim Hoameran-ds (6,76 1T, 46,6 wmmonb, Aldrich). Ilocne
nepemMelmnBanus B TeueHne 30 MHUHYT, AOOABISIIN MpenBapUTENbHO oxnaxaeHHyr koHi. HCI
(12,5 mn) B EtOH (6,25 mu). 3atem peakuuonnyoo cmech BoutrBagd B 2 N HCI (250 mu). Cron
paznernsiy, U opraHudeckuil ciod cymmmm Hax MgSQOs, GuasTpoBamM U KOHIEHTPHPOBAIH C
MOJTyYeHUEM MPONYKTa, KOTOPBIA UCTIONB30BAIM O3 JOMONHUTEIbHOW OYUCTKU. Bhxon: 7,2 T,
89%. 'H SAMP (400 MI'u, CDCIs) & 8,00 (n, J=7,7 T'u, 1H), 7,37 (n, J=8,4 I'u, 1H). F SIMP
(376 MI'u, CDCls) 6 -71,33 (c).

Cmaous 2. 1-(3-bpom-4-(memun-ds)penun)-2,2, 2-mpucpmopsman-1-on
Br
CD,

1

0

PactBop 2,2,2-tpudrop-1-(4-(merun-ds)pennn)stan-1-ona (7,20 r, 37,7 mmons) B 1,2-
nuxjopatade (10 M) MemIeHHO MO KaruisiM A00aBisul K cMecu xyopuaa amomunus (11,0 r,
82,9 mmonb) B 1,2-muxsyopatane (25 mu). 3aTeM peakiHMOHHYK cMmechb HarpeBaiu 10 35°C u
HepeMeIInBai B T€YeHHE 5 MUHYT. 3aTeM K HarpeToil cMecu no Karuisim nodasiisiiu 6pom (1,94
mi, 37,7 mmonb). PeakuinoHHyto cMech nepemernBaiu rnpu 35°C B reuenue 1,5 gaca, 3atem mpu
45°C B Teuenue 7 yacoB. Ilocie oxnaxneHus 10 KOMHATHOH TeMIIEpaTypbl PEAKLUI0 TaCUIH
MENJICHHBIM MEPeTUBAaHUEM B OXJIaKIeHHYI0 JIbgoM cMecb DCM u 1 N HCIl. Cnou pasnensiiu, u
BOJIHBIN CJIOW 3KCTPAarupoBajv IBYMsl MONOJHHUTENbHbIME mopuusMu DCM. OObennHeHHbIE
OpraHUYecKHue OHKCTpPaKkThl MpombiBaiu Haceim. pacTBopoM NaHCOs, nortom coneBbM
pactBopoM, cymmmin Hax NaxSOs, GUIbTpOBAIN M KOHIEHTPUPOBAIH C MOJYYSHUEM MPOAYKTA,
KOTOPbIH MCHOB30BaNM Ge3 MOMOIHMTENbHON oducTku. (Beixon: 9,9 r, 98%). 'H SAMP (400
MTI'u, CDCls) & 8,28-8,22 (m, 1H), 7,96-7,89 (M, 1H), 7,44 (n, J=8,0 I'u, 1H). '°F AMP (376
MI', CDCl3) 6 -71,50 (c).

Cmaousa 3. 2-bpom-1-(memun-ds)-4-(3, 3, 3-mpugpmopnpon- 1-en-2-un)6enzon
Hr
D,

-

Cwmecp Opomuna merunrpudenundochonus (12,4 r, 34,7 mmons) B THF (30 M) npu
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0°C obpabdareiBanu H-OyTsututieM (1,6 M B rekcanax, 20,8 mi1, 33,3 MMOJIb), 1OOABISIEMBIM 1O
KaIuisiM, U PEaKIHOHHYIO CMech mnepememuBany B TedeHne 20 munyT. J[oOaBisnm mo kamism
pactBop 1-(3-Opom-4-(mernn-ds)pennn)-2,2,2-tpudroparan-1-ona (7,50 r, 27,8 mmons) B THF
(15 M), n yOupamu oxnaxparomyro OaHro. CMeCh OCTaBISUIM HArpeBaThCs A0 JOCTHDKEHUS
KOMHATHOH TeMIepaTypbl M IepeMellMBajl B TeueHHe 2,5 dvaca. PeakinoHHyr cMech
pa3baBisin  BOmOM M 3KCTparupoBajiu Tpu paza DCM. OObeauHEeHHbIE OpPraHUYeCKUe
sKcTpakThl cymmnu Hag NaxSO4, GunbTpoBany, u yAaIsiu pacTBOpuTens in vacuo. O4nucTka
nocpeacTsom (Quiin-xpoMartorpaduu (C JOUPOBAHUEM MEMJIEHHbIM rpanueHToM oT 0-10%
EtOAc B rexcanax) JaBajo NpoAyKT B BUIE kelToro mMacna (2,3 T, 23%). 'H SAMP (400 MI'1,
CDCl3) 6 7,65 (n, J=1,3 I'u, 1H), 7,34-7,30 (m, 1H), 7,27 (g, J=7,9 ', 1H), 5,98 (x, J=1,2 I'y,
1H), 5,78 (x, /=1,5 ', 1H). YF SIMP (376 MI', CDCl3) & -64,93 (c).

Cmaous 4. 2-(3-bpom-4-(memun-ds)gpenun)-3, 3, 3-mpugpmopnponan- 1, 2-ouon
(0bo2auennbiil OOHUM SHAHMUOMEPOM)
Br

Chs

HO
HO

K cycnensuu cmecn AD-mix-a (18,1 r, 38.7 mmoub) B Boze (36 mur) mpu 0°C nobasnsinu
pactBop 2-6pom-1-(metnn-ds)-4-(3,3,3-rpudropnpon-1-en-2-un)dbensona (3,46 r, 12,9 mmons) B
-BuOH (36 mm). Cmecp nepememuBamu npu 6°C B TeueHue 88 uacoB. PeakunoHHyIO cMech
NOAOTrPEBANIM O KOMHATHOW TeMmmepaTypbl U nodaBisuin cyiabdur Hatpus (6,0 r). Ilocne
nepemelnBanus B TeueHue 15 munyt ynansnu BuOH in vacuo. 3atem BomHYI0 CMeCh IBaXIbI
skctparupoBam EtOAc. OObennHEHHbIE OpraHMYecKHe SKCTpakThl Cymmiaud Haa NaxSOs,
¢unpTpoBaNM, W yHamsuM  pacTBopuTenb i vacuo. QuucTka nocpencTtsoM  (idmi-
xpomarorpaduu, ¢ smoupoBanuem rpagueHtom 0-40% FEtOAc B rekcanax, obecneumna
nojydenue npoaykra (3,2 r, 82%). bnarogapsi npuMmeneHno cmecu AD-mix-0, CUHTAETCs, YTO
NpOAYKT oborameH (S)-3HAHTHOMEPOM (CM. CTepeoxuMuueckoe obocHopanue euiuie). 'H SIMP
(400 MI', CDCl3) 6 7,78 (1, J=1,4 'y, 1H), 7,42-7,38 (m, 1H), 7,29 (n, J/=7,9 'y, 1H), 4,29 (ax,
J=11,9, 6,1 Tu, 1H), 3,91-3,82 (M, 1H), 3,77 (c, 1H), 2,00 (1, J=6,7 T'u, 1H). °F SIMP (376
MTIu, CDCI®) § -77,24 (c).

Cmaousn 5. 3,3,3-Tpughmop-2-(4-(memun-ds)-3-(4,4,5,5-mempamemun-1,3, 2-

ouokcaboponan-2-un)penun)nponan- 1, 2-ouon (oboeaiuenHvlii OOHUM IHAHMUOMEPOM)

a0
B

CD;
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JerasupoBanHyro  cMecb  2-(3-xmop-4-(metuin-ds)pennn)-3,3,3-rpudropnponan-1,2-
auojia (0OOoTaleHHbIH OMHUM H30MEPOM, MPEIIONOKUTEIBHO (S)-9HAHTHOMEpP, KaK MOAPOOHO
onucaso Beie) co craauu 4 (0,50 r, 1,6 mmods), buc(mmuakonaro)audopa (1,05 r, 4,14 mmons),
anerata kanmus (0,975 r, 9,93 mmonp) u xnopuana tpudpennndocpunnamaaus (0,070 r, 0,099
mmone) B THF (6,1 ™) HarpeBanu B repmMeTHdHOM (iakoHe Ha MaciusHOH Oale,
noanepxkuBaemoit npu temneparype 120°C B Teuenue 3 wacos. Ilocne oxnaxaeHus 1o
KOMHATHOW TeMIepaTyphl peakLHOHHYK cMech pa3dasimsuin EtOAc u Bomoit m ¢uibTpoBam.
Cnou ¢unbrpata pa3daBisuid U OpraHuYeckuit cjaoi cyumiu Hax NaxSOs, ¢unbTpoBaniu u
KOHUEeHTpupoBau. OYucTKa MOCPEencTBOM  (pudm-xpomartorpaguu, ¢  3IIOHPOBAHUEM
rpanueHtoM 0-40% EtOAc/rekcanbl, obecnieumna noaydenue npoaykra (0,39 r, 67%). XKXMC
mis CisH23D3BFsNOs (M+NH4)™: paccunrano m/z=367,2; HaiizmeHo 367,2 (aHaIMTHYECKUE
yenosust ¢ pH 10). XKXMC mnsa CisHi9D3BF3NaOs (M+Na)™: paccuurano m/z=372,2; HalifieHO
372,1 (ananutudeckue ycnosus ¢ pH 10). 'H SIMP (400 MTI'u, CDCls) & 7,92 (n, J=1,7 T'ny, 1H),
7,54 (nn, J=8,1, 1,8 I'u, 1H), 7,24 (n, J=8,1 I'y, 1H), 4,31 (x, /=11,5 I'y, 1H), 3,97 (x, J=11,6
I'y, 1H), 3,64 (c, 1H), 1,37 (¢, 12H).

Cmaous 6. 2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-(memun-d3)¢henun)-3, 3, 3-

mpugpmopnponan-1,2-0uon (oboeaugentsiii OOHUM SHAHMUOMEPOM)

HzN ..M Hal N
X X

1 I Cl I

Jlera3upoBaHHYIO CMeCh S5-Opom-3-xyopnupasus-2-amuna (291 wmr, 1,40 mmonb, Ark
Pharm) wu  3,3,3-tpudrop-2-(4-(merun-ds)-3-(4,4,5,5-rerpamerni-1,3,2-nuokcaboposan-2-
wi)eHun)nponatn-1,2-quona (cMech, oOoralieHHasi OMHUM 3HAHTHOMEPOM, KOTOPBIA CYUTAIOT
(S)-n3omepom co craauu S5, 390 mr, 1,11 mmonb) B nuokcane (16 mi) oOpabaTsiBanu pacTBOPOM
Na;COs (1,0 M, 4,2 mn, 4,2 mmonb) u agaykroMm PdCla(dppf)-CH2Cly (57 mr, 0,070 mMmous).
Cwmech cHOBa jaerazupoBaiiy, a 3aTeM Harpesaiu 10 Temreparypbl 100°C B TedueHue 3 4acos.
[Tocne oxnaskiAeHUs] 1O KOMHATHOW TEMITEPATYPhl PEAKIIHOHHYIO CMEChb PACHpPEAesUId MEKAY
Bonoit u EtOAc, u pasgensnu cion. BogHelil ci10i 3KkCTparupoBaiu AByMs TOMOJHUTENbHBIMU
nopuusimu  EtOAc, u oObeOuHEHHbIE OpPraHUYECKHE OKCTPAKTbI IPOMBIBAIN COJIEBBIM
pactBopoM, cymmian Hax NaxSOs, ¢unberpoBamm u xoHUeHTpupoBand. OYHCTKA MOCPEICTBOM
dmm-xpomarorpadun, ¢ smoupoanuem rpaaueHtom 0-80% EtOAc/rekcanbl, obecrneunia
nonyuenue npoxaykra (0,217 r, 56%). KXMC ansa CisHiiD3CIF3N30; (M+H)™: paccuurano
m/z=351,1; naiineno 351,0. '"H SIMP (400 MI'u, CDCIs) & 8,03 (¢, 1H), 7,56 (n, J=1,6 Ty, 1H),
7,50 (man, J=8,1, 1,3 I'y, 1H), 7,32 (7, J=8,1 I'y, 1H), 5,25 (c, 2H), 4,21 (n, J/=11,9 I'y, 1H), 3,97
(n, J=11,9 Tu, 1H). “F SIMP (376 MI'y, CDCls) & -77,27 (c). DHaHTHOMEDHI pa3jensiu

xupanbHO# xpomarorpadueii (Phenomenex Lux Amylose-1, 21,2x250 mm, 5 MxM, 3arpyska: 90
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mr B 1,9 mn EtOH, smouposanue 30% EtOH B rekcanax npu 20 mi/muH B TedeHne 20 MUHYT).
Bpems ynep:xuanus nuka 1: 8,7 MuH, Bpemsa yaepxkuBanuss nuka 2. 13,5 mun. Ilux 1
ucnonb3oBaiy Ha ctaauu 7. [Iuk 1 cunranu (S)-3HaHTHOMEPOM (CM. TIPEABIAYINNE CTAANH).

IIpumep 7. 2-(3-(5-Amuno-6-(2-memunokcaszon-S-un)nupazun-2-un)-4-(memui-
ds)¢henun)-3, 3, 3-mpugpmopnponan-1,2-ouona mpugpmopayemamuas conb (nonyyen
eOUHCMBEHH b SHAHMUOMED)

VYka3aHHOE B 3ar0JIOBKE COCMHEHHUE MOJIy4aal B COOTBETCTBUU C IPOLEAYPON NMpuMmepa
9, cranus 4, ¢ ucnojp3oBanueM nuka 1 co craguu 6 npumepa 16. dKXMC gist CisHisD3F3N4Os
(M+H)": paccuurano m/z=398,1; naiineno 398,1, IIponykr cuurarot (S)-sHanTHOMEPOM, (S)-2-
(3-(5-amunO-6-(2-MeTHIIOKCA30J-5-1 )i pa3uH-2-mn)-4-(meTmn-d3 )penwmn)-3,3,3-
tpudTopnponan-1,2-guonom. 'H SIMP (400 MI'u, MeOD) & 8,14 (c, 1H), 7,67 (n, J=1,7 I'yy,
1H), 7,64 (¢, 1H), 7,57 (an, J=7,9, 1,5 I'n, 1H), 7,36 (n, J=8,1 'y, 1H), 4,09 (n, /=11,7 I'u, 1H),
4,01 (m, J=11,7 I'y, 1H), 2,61 (c, 3H).

IIpumep 17. 3-Amuno-6-(2-(meruu-ds)-5-(1,1,1-rpudrop-2,3-1uruapoKcunponaH-2-
wi)pennn)-N-(terparuapo-2 H-nupan-4-un)nupasun-2-kapéoxkcamua, TpudropaneraTHas

€oJIb (MOJIy4eH eJHHCTBeHHbIH JHAHTHOMeP)

HoN._ N

=
O

Cmaous 1. Omun 3-amuno-6-(2-(memun-ds)-5-(1, 1, [-mpugpmop-2, 3-oueuopokcunponan-

2-un)penun)nupazun-2-xapooxcunam

HaN.__N

s
O

o -

lWi{;‘iH'

2-(3-(5-AmuHo-6-xn0pnHpa3zuH-2-mwn)-4-(metwi-ds ybenwn)-3,3, 3-rpud roprnponan-1,2-
muon (0,200 r, 0,570 mmons; u3 npumepa 16, muk 1 co cranuu 6, npeanonaraemslii (S)-u3omep),
sranon (3 wu), TpweTwnamuH (0,32 wmi, 23 wmmonb) u  axaykrt amxuop[l,1'-
ouc(nudpennndpochuno)peppouer|namaans (II) u auxmopmerana (47 wmr, 0,057 Mmounb)
COEUHSIN B FepMETHYECKH 3aKPBIBAEMOM PEAKLIMOHHOM cocyae. Uepes peakiHOHHYI0 CMeECh
oA €€ IOBEPXHOCTh 0apOOTHMpPOBANIM MOHOKCHI YyriepoAa B TEUEHHE S5 MHHYT, 3aTeM
PEAKIHOHHYI0 CMeCh repMeTu3upoBamu u npucoeaussamu OamiaoH ¢ CO. PeakuuoHHyro cmech
HarpeBanu npu temmeparype 80°C B armocdepe CO B TeueHune 2 yacos. JleTyune BernecTBa

YIAJSUU i1 vacuo, W TIONyYeHHBIH OCTaTOK OYMINAIM IOCPENCTBOM (umi-xpomartorpaduu (¢
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smouposanueM rpanueHToM ot 0-80% B EtOAc B rekcanax) ¢ moJydeHHEM MPOAYKTa B BHE
Gecusetnoro macna (0,15 1, 67%). XXMC mms Ci7HisD3F3N30s (M+H)™: paccuurano
m/z=389,1; narineno 389,1.

Cmaoua 2.  3-Amuno-6-(2-(memun-ds)-5-(1,1, I-mpughpmop-2, 3-oucuopokcunponan-2-

un)penun)nupasun-2-kapb6OHO6AsE KUCIOMA

HoN.__N

OH

K pactBopy stun 3-amuno-6-(2-(merni-ds)-5-(1,1,1-rpudrop-2,3-muruapoxkcurponas-2-
wil )bennn )mupasun-2-kapookcunata (0,150 r, 0,386 mmonb) B Meranone (3 i) moOaBisH
ruapokcun jutusi (46 mr, 1,9 mmone) B Boze (3,0 mut). PeakunoHHy0 CMech mepeMenInBaii B
T€YeHHe 2 YacoB, W 3aTeM YIaJsuiu MeTaHon in vacuo. JoGasmsm pactsop 1,0 N HCl nmo
noctuxkenuss pH=7, u mnonydeHHyl0 cMmech BKcTparuposanu ¢ aAByMst dyactsmu EtOAc.
OOpenuHeHHBIE OpraHMYecKHe OSKCTpakThl cymmiau  Haxn  MgSOs,  dunbTpoBAIM U
KOHLIEHTPUPOBAINA C TOJNYYEHHEM IPOAYKTA, KOTOPBIA HCIONB30BANIH 0O€3 IOMOJHHUTEIBHOMN
ounctku (0,14 Mr HeouwmmenHoro mpoaykra, 100%). XXXMC mns CisHi2D3FsN3Os (M+H)™
paccuurano m/z=361,1; Haiineno 361,1.

Cmaoua 3.  3-Amuno-6-(2-(memun-ds)-5-(1,1, I-mpughpmop-2, 3-oucuopokcunponan-2-
un)gpenun)-N-(mempacuopo-2 H-nupan-4-un)nupasun-2-kapboxcamuo,  mpugmopayemammuas
conb

K pactBopy  3-ammHO-6-(2-(mernin-ds)-5-(1,1,1-tpudrop-2,3-auruapokcunponas-2-
w)peHnn )nupa3uH-2-kapooHoBoii kucaotsl (0,050 mr, 0,14 mmons) B DMF (4 mu) noGasisiiu
HATU (79 wr, 0,21 mmons) u DIEA (0,048 wmn, 0,28 mmosb). K 310t cmecu mobasisiiu
teTparuapo-2H-mupan-4-amun (17 wmr, 0,17 mmons, Combi-Blocks). Peakunonnyro cmech
nepeMelBaid B Te4eHHWe | wyaca, 3areM pa30aBsuid BOJAOH M 3KCTPArupOBad JIBYMsI
nopuusimu  EtOAc. OObpenuHEeHHbIE OpPraHUYECKHE SKCTPAKThI BBITAPUBAIM, M TOTyYEHHBIH
ocratok ounmnain npenaparusaoil BOYXKX-MC (pH=2) ¢ nony4yeHueM npoaykra B BUAE CBETIIO-
xenroro Teepaoro BemectBa (0,030 1, 38%). Ilpomykr cumrtamu (S)-uzomepom (cm.
crepeoxumudeckoe obocHoBanue euuie). IKXMC mis CooH2D3FsN4Os (M+H)™: paccumrano
m/z=444,2; naiineno 444,4. '"H IMP (500 MI'u, DMSO) & 8,41-8,37 (c, 1H), 8,35-8,30 (n, J=8,3
I'u, 1H), 7,65-7,61 (n, J/=2,0 'y, 1H), 7,55-7,51 (nn, J=8,0, 2,0 I'u, 1H), 7,36-7,31 (x, J=8,0 I'w,
1H), 4,06-3,97 (M, 1H), 3,97-3,90 (M, 2H), 3,88-3,81 (M, 2H), 3,44-3,35 (11, J=11,6, 2,3 I'ny, 2H),
1,78-1,69 (m, 2H), 1,69-1,57 (xn, J=11,3, 4,3 I'u, 2H).

IIpumep 18. 3-AmunHo0-6-(5-(1,1-1u¢pTop-2,3-aurnapoxcunponan-2-ui)-2-(MeTuiI-
ds)pennn)-N-(4-ruapoxcudnnukio|2.2.1)renran-1-nia)nupasus-2-kapéoxkcamuaa

TpudTOopaneraTHasi coJb (MOJy4eH eAHNHCTBEHHBII JHAHTHOMeP)
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Br

1,4-Iu6pombenzon (15,0 r, 63,6 mmomb, Aldrich) B THF (280 mn) mpu -78°C
obOpabateiBanin mo kKamisiM H-OyruuutueM (1,6 M B rekcanax, 39,7 mu, 63,6 MMOIb).
PeakunonHy0 cMech nepeMernvBaiu B TeueHHe 30 MHHYT, € TMOCIEAYIOIINM A00aBICHUEM
riongmerana-ds (10,1 r, 69,9 mmonb, Oakwood). Tlocne mepememnBanusi B TeueHue 30 MUHYT
PEAKLMOHHYIO CMECh IOIOTPEBAIN 10 KOMHATHOW TeMIepaTypbl M pa3OaBisuid JAMITHIIOBBIM
s¢pupom. Cmech MPOMBIBAIIM BOZIOH (2X), TOTOM coNieBbIM pacTBOpoM (1x). Opranndeckuii ciaoi
cymmwmn Hagy MgSOs4, QunbTpoBamu M KOHLUEHTPHPOBAIU C TOJYyYE€HHEM IPOAYKTA B BHIE
’KEJITOrO Macla, KOTOPBIH HCIOoNb30Banu 6e3 nomonHuTenbHoi ounctku (10,3 r, 93%). 'H AMP
(400 MI'u, CDCl3) & 7,42-7,37 (n, J=8,1 I'u, 2H), 7,10-7,05 (m, J=8,0 I'u, 2H).

Cmaous 2. 2,2-/[u¢pmop-1-(4-(memun-d3)penun)sman-1-on

%

ot

F
K xopomo nepememmBaemoii cmecu nopommka Mg (1,9 r, 78 mmonb, Aldrich) 8 THF
(72,0 M) nobGasnsimu 1,2-nubpomstan (aBe karun). Yepes 10 MHHYT Mo KaruisiM 10OaBIsLTH
pactBop 1-Opom-4-(metmin-ds;)oensona (12,4 r, 71,2 MMoOIb, MONyYE€HHBIH METOOM CTaauu 1) B
THF (54,0 mu). ITocne 3aBepumennst 1oOaBIeHNUsT TOMOIHUTENbHO A00aBmsu 1,2-nuOpomsTan
(nBe xarum). CMech MepeMenBaiy MpH TEMIEpaType OKpyKaroleii cpeasl B TeueHne 1,5 Jaca,
u 3arem cmech oxjaxmamu ao 0 °C. Jobaemsumm mo xamism 2,2-nudrop-N-merokcu-N-
metunaneramun (9,0 r, 65 mmonb, Oakwood) B THF (36,0 mut), u mocne nepemMennBaHust CMECH
npu Temneparype 0°C B Teuenne 10 munyTt youpanu nensayro 6anro. Uepes 40 MUHYT peakiuio
racuu nodasnerneM 2,0 N HCI (315 mun). ITocne rammenns peakLinOHHYIO CMECh ITePEMEIINBAIIH

B TeueHue 15 wmunyT. JloGammsmu Et:O u momyueHHble ciiou paspessuid. BomgHyr dYacThb

ogHokpaTHO 3kcrparupoBanmu Et2O. OObenuHeHHbIE OpraHMYeCKHe SKCTPAKThI CYIIWIM Ha
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Na>SO4, ¢unbTpoBaIM U KOHLEHTpUpoBaM. lIpoaykT oummanu mocpencTBoM (hudii-

xpomatorpadun, ¢ smoupoBanuem rpagueHToMm ot 0-10% EtOAc B rekcanax, ¢ moJiyueHHEM

MPOAyKTa B BHE TPAKTUYECKU Oeoro Teepaoro semmectsa (8,85 T, 79%). 'H SAMP (400 MI'w,

CDCls) 6 8,03-7,95 (0, J=8,4 I'y, 2H), 7,38-7,33 (n, J=8,3 I'y, 2H), 6,45-6,02 (T, J=53,6 I'y, 1H).
Cmaous 3. 1-(3-bpom-4-(memun-ds)penun)-2,2-oughmopsman-1-on

DDD

2,2-Tudrop-1-(4-(metun-ds)pennn)stan-1-on (8,45 r, 48,8 mmoinp) oxnaxkaanu 1o 0°C u
MeIUIeHHO 100aBisin KoHIeHTpupoBaHHyr H2SO4 (26,0 mi, 488 MMonb). PeakiimoHHyo cMech
nogaep:xuBau npu temmeparype 0°C u obpadareiBaniu N-Opomcykuuaumunom (9,12 r, 51,2
MMOJIb), TOOABJSIEMBIM MMOPLUSMH, U TIepeMelBaiy B TedeHne 1 yaca. OTaenbHO OXJIaKAau
cmech Bogel 1 MTBE (1:1) no 0°C, 3atem MemieHHO A00aBISIM K PeaKIMOHHON cMecH mpu O
°C. BonHblil ciioli OTAENAIN U SKCTparupoBali ABYMs NOMOJHUTENbHbIMU nopuusmMu MTBE.
OOpenuHeHHbIE OpraHuyeckre >KCTpakThl npombeBan 10% NaxS;O3 u coneBbIM pacTBOPOM,
cymmwn Hagy MgSO4, GunbTpoBaIM M KOHLEHTPUPOBAJH. lIpoAyKT oUMIaNy MOCPEnCcCTBOM
¢dmu-xpomarorpadun, ¢ smoupoanueM rpagueHTom 0-5% EtOAc B rekcaHax, ¢ mojgy4eHHEM
MPOAYKTa B BUe cBeT0-kentoro Macia (10,2 r, 83%). 'H AMP (400 MI'u, CDCl;3) § 8,27-8,23
(c, 1H), 7,97-7,89 (n, J=7,9 'y, 1H), 7,43-7,39 (n, J/=8,0 I'y, 1H), 6,41-6,10 (T, /=53,4 'y, 1H).

Cmaous 4. 2-bpom-4-(3, 3-ougpmopnpon- 1-en-2-un)-1-(memun-d3)oenzon

DDD

Br =

g

\]/F

F

Cnenyst cxonHoit mpouenype, Haiinennot B Organic Letters Vol.4, No.10, 1671-1674,
2002, x pactBopy xuyopuna Ttpuc(rpudpenmidochun)pomus(l) (3,17 r, 3,42 mmomp) u
tpupenmndocduna (19,2 r, 73,0 mmons) B THF (140 mm) B armocepe N2 moGammsimm 2-
nporanon (5,62 min, 73,0 MMOb, BBICYIIEHHBIH HaJ MOJEKYJSIPHBIMU CHUTaMu), motoM 1-(3-
opom-4-(metmn-ds)pernn)-2,2-qudropatan-1-on (11,5 1, 45,6 mmons) B THF (42 mi). 3atem k
CMECH MeJICHHO 100aBsu TpuMeTmicunmiauasometad (2,0 M B aupe, 39 v, 78 mMmonb).
ITocne mepemermnBanusl B TeueHne 1,5 yaca cMech racmiin 100aBIEHHEM IO KAIUIIM YKCYCHOMN
kucnotsl (5,2 mi, 91 mmons). Cmech nepemernBany B TedeHne 30 MUHYT U 3aT€M BBITAPHBAJIH

JeTy4nue BeIeCTBa Ha POTALMOHHOM wucnaputene. IIpoaykT ouuimanu mocpeacTBoM (uiaii-

xpomatorpadun, ¢ smoupoanueMm 100% rexkcaHamu, ¢ MoJiyueHHeM cMecu mpoaykra u PPhs,
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KOTOPYIO JIOTIOJHUTENBHO OYMIIAIN MOCPEACTBOM (ummi-xpomarorpaduu (¢ 3II0OMPOBAHHEM
100% rekcanamu) ¢ noy4eHUeM MPOAyKTa B BUaE skenroro machaa (5,80 r, 51%). 'H SIMP (400
MTw, CDCLs) § 7,72-7,62 (n, J=1,9 I'y, 1H), 7,37-7,31 (mn, J=8,0, 1,8T'w, 1H), 7,30-7,23 (m,
1H), 6,55-6,19 (1, J=55,2 Ty, 1H), 5,75-5,72 (1, J=1,9 I'y, 1H), 5,69-5,64 (t, J=2,3Tw, 1H).
Cmaous 5. 2-(3-bpom-4-(memun-d3)henun)-3,3-ougpmopnponan-1, 2-ouon

(0bo2auennviii OOHUM SHAHMUOMEPOM)

2-bpom-4-(3,3-nudropnpon-1-en-2-un)-1-(merun-ds)oenson (5,8 r, 23 mmons) 8 ‘BuOH
(60,0 mun) nobasnsim k cycriensun cMmec AD-mix-alpha (32,5 r, 69.6 mmorb) B Boze (60,0 M)
npu 0 °C. 3atem cMmech nepemernnsany rnpu 3-6°C B TedeHue 48 4acoB. 3aTeM peakLUIO TacUiu
nobasiennem cyibdpurta Hatpus (10 r). CMmech mepemermmBanmu B TedeHne 10 MHUHYT, 3aTeM
KOHIIEHTPUPOBAJIU TMOCPEACTBOM POTAIIMOHHOTO Hcmapenust st yaanenuss ‘BuOH. Bommyro
cMmech pasbaemsuin Bomol u akcrparupoBamn EtOAc (3x). OOpennHeHHBIE OpraHUYECKHe
sKcTpakThl cymmwin Hajg NaxSOs, ¢unbTpoBanu u KOHUeHTpupoBanu. I[Ipoaykr oumimanu
nocpenctsoM (udm-xpomarorpaduu, ¢ smonpoBanreM rpaauerrom 0-40% EtOAc B rekcaHax,
C TmoJy4deHHeM npoaykra B Buzpe OecisernHoro Macna (5,8 r, 87%). Ilpoaykr cuuranu
oborameHHbIM (§)-u30MepoM (CM. crepeoxumudeckoe oOocHoBanme 6uuue). KXMC s
C10HsD3;BrF2NaO, (M+Na)™: paccuurano m/z=306,1; naiineno 306,1. 'H SAMP (400 MI,
CDCl5) & 7,75-7,73 (n, J=1,9 I', 1H), 7,39-7,34 (m, 1H), 7,30-7,25 (n, J=8,0 I'y, 1H), 6,08-5,74
(T, J/=55,8 T'y, 1H), 4,22-4,15 (an, J=12,1, 4,8 I'u, 1H), 3,88-3,80 (nm, /=129, 3,7 I'y, 1H), 3,47-
3,08 (c, 1H).

Cmaousn 6. 3,3-/lugpmop-2-(4-(memun-ds)-3-(4,4,5,5-mempamemun-1,3, 2-

ouokcaboponan-2-un)enun)nponan- 1, 2-ouon (06oeauenHvlii OOHUM IHAHMUOMEPOM)

\/2L 1

JlerazupoBanHyo cMmech 2-(3-Opom-4-(mernin-ds)denwmn)-3,3-nudropnponas-1,2-grona
(2,0 r, 7,0 mmoub), Ouc(nmuHakonato)qudopa (3,22 r, 12,7 mmons), anerara kanus (2,07 r, 21,1
MMOITb) U auxsopouc(tpudenmnpochun)namraaus (1I) (0,395 r, 0,563 mmons) B THF (40,0 M)
HarpeBaji B T€PMETUYHOM (pJIaKOHE HAa MACISIHON OaHe, MOANEep)KUBAEMOM IPU TEMIIEpaType

120°C B Teuenue 1,5 yaca. Ilocne oxyaxaeHns KOMHATHON TeMIepaTypbl PEAKLIHOHHYIO CMECh
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pasbasnamu EtOAc, ¢unstposamu uepes Celite® u xonnenTpuposamu. IIpoaykT oummmamm
¢mu-xpomarorpaduedi, ¢ smoupoanueM rpanueHtoMm ot 0-40% EtOAc B rekcaHax, c
MOJlydYeHHeM TPOAYyKTa B BHAE cBeTyo-kedaroro Macia (2,3 1, 99%). XKXMC nus
CisH19D3BF203 (M+H-H,0)": paccunrano m/z=314,2; Haiineno 314,2.

Cmaous 7. 2-(3-(5-Amuno-6-xnopnupasun-2-un)-4-(memun-ds)perun)-3, 3-

2

ougpmopnponan-1,2-0uon (8vioenen eOUHCmMeeHHwIll SHAHMUOMED, npeonoaazaembvlii (S)-uzomep)
H:N._ _N._ D b D
X
cl” N :‘S
S

HO
Jlera3upoBaHHYIO CMecCh S5-Opom-3-xjopnupasun-2-amuna (2,01 r, 9,63 mmons), 3,3-

£

mudrop-2-(4-(mernn-ds)-3-(4,4,5,5-rerpamernn-1,3,2-nnokcadoponan-2-mi)peHun )nponas- 1,2-
mrona (2,9 r, 8,7 Mmmonb, nonydeHHbId kKak cragun 6) u aanykra PACly(dppf)-CH2Clz (0,358 T,
0,438 mmoJib) B pactBope Na,COs (1,0 M, 26,3 mi1, 26,3 mmosib) u quokcas (90,0 mMi1) Harpesasu
no 100°C B konbe, OCHAIIeHHON OOpaTHBIM XOJOAWJIBHUKOM B TeueHue | wyaca. Ilocre
OXJIQXK/IEHUs] 1O KOMHATHOH TEMIepaTypbl pEakKLUMOHHYIO CMECh PAaCIPEeNeNsiIi MEXIY BOJON U
EtOAc. Cnon pa3mensiii, U BOAHBIA CJIOH 3KCTParupoBaIMd IBYMs NOOABOYHBIMU MOPLMSAMHU
EtOAc. OObenvHeHHbIE OPraHUYECKHE 3KCTPAKThI MPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIWIN
Hag MgSOs4, ¢unbTpoBamu U KoHUeHTpupoBanu. IIpoaykT oummianu mnocpeacTsoMm  (uaii-
xpoMmatorpadun, ¢ smoupoBanueM rpagueHToM 0-70% EtOAc B rekcanax, ¢ MOJyueHHEM
HPOAYKTa B BUJIE CBETJIO-KeNTOro TBepaoro semectsa (1,84 r, 58%). DHaHTHOMEPBI paszaensin
xupanbHO# xpomatorpadueit (Phenomenex Lux Amylose-1, 21,2250 mm, 5 MM, 3arpy3ka: 90
mr B 9,0 mn EtOH, smouposanue 45% EtOH B rekcanax npu 20 Mj1/MuH B TedeHHe 16 MUHYT).
Bpewms yaepxuanus nuka 1: 9,4 muH, Bpems yaep:kuanus nuka 2: 14,1 mun. IIuk 1 cuuranu
(S)->HaHTHOMEPOM (CM. CTEPEOXUMHUYECKOe OOOCHOBAHUE BblUie), TOTTIA KaK UK 2 cuutanu (R)-
sHaHTHOMepoM. [Tuk 1 (1,01 r monmyyeHHOTO MpoayKTa) Kcnoap3oBaiu Ha ctanuu 8. JKXMC st
C1sH12D3CIF2N30, (M+H)™: paccunrano m/z=333,1; naiineno 333,1.

Cmaous 8. 3-Amuno-6-(5-(1, [-oughpmop-2, 3-oucuopokcunponan-2-un)-2-(memuui-

ds)henun)nupasun-2-kap 60no6as kucioma (NOxyuen e OUHCMBEHHbII SHAHMUOMED)

H,N

2-(3-(5-AmuHo-6-xnopnupazuH-2-un)-4-(metni-ds ybenun)-3,3-qudTopnponan-1,2-1uon

(0,500 r, 1,50 mmonp, muk 1 co cragum 7), atanon (20,0 mu), Tpmstunamus (0,838 mi, 6,01
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mMmonb) u agaykt  guxjop|l,1'-6uc(audenundocpuno)pepponen|nammagus (II) wu
nuxjopmetana (123 mr, 0,150 MMOJIb) COEUHSIIM B T€PMETHUECKU 3aKpbIBa€MOM cocyne. Uepes
PEAKLIMOHHYIO CMECh II0J] €€ MOBEPXHOCTh 0apOOTHPOBAJIM MOHOKCHA YIJIepoAa B TEUeHHUe 5
MHHYT, 3aT€M pEaKLHOHHYI0 CMeCh IepMeTH3NpoBamn M mnpucoeaussian Oamnon ¢ CO.
Peakunonnyro cmech Harpesanu npu temneparype 80°C B armocdepe CO B Teuenue 3,5 yaca.
Jletyune BemecTBa yOAJSUIU i1 VACHO, W TIOTYYEHHBIH OCTATOK OUHMINAIN IOCPENCTBOM (hirami-
xpomarorpaduu (¢ smonpoBanueM rpangueHToM ot 0-70% B EtOAcC B rekcanax) ¢ mojy4eHuem
JKeJlaeMoro mponykra cioxHoro s¢upa B Buge macna (0,440 r). XKXMC mns Ci17H17D3FaN304
(M+H)™: paccunrano m/z=371,2; nalineno 371,1. 3atem cnoxubiii 5¢up pactsopsiu B MeOH
(10,0 M), m noGasnsiu LiOH (0,180 r, 7,51 mmonb) B Boze (10,0 mu). ITocne nepemernnBanus B
teyenne 1,5 yaca ymamsuiiu MeOH in vacuo. Bomnyro cmech obpadateiBaniu 1,0 N HCI mns
koppektuposanust 1o pH=3. Jlns HaceimeHusi pactBopa nodasimsuin TBepabii NaCl, u cmech
skctparuposait EtOAc (4x). OOvenuHeHHbIe OpraHnveckue BemecTBa cymmid Hajg NaxSOs,
(GUIbTpOBaNIM M KOHLEHTPUPOBAIU C IMOJYYEHHEM IPOAYKTA B BHIE KOPHYHEBOIO TBEPIOTO
BemectBa (386 wmr, 75%). KXMC mms CisHisD3FaN3Os (M+H)™: paccumrano m/z=343.1;
Haiigeno 343,1.

Cmaous 9. 3-Amuno-6-(5-(1, I-ougpmop-2, 3-oucuopokcunponan-2-un)-2-(memuui-
ds)¢henun)-N-(4-euoporxcubuyurnof2.2. 1 Jeenman-1-un)nupazun-2-xapooxcamuoa
mpugpmopayemamuas conv (NOIyYeH eOUHCMBEHHbLI YHAHMUOMED)

K pacTBopy 3-amuHO-6-(5-(1,1-qudTop-2,3-AUrnapoKCUNnponaH-2-ui)-2-(MeTuI-
d3)dpenmn)nupasun-2-kapOoHoBo# kucyaoThI (5,0 mr, 0,015 Mmmoinb) B DMF (0,20 M) moOasmsiim
HATU (8,3 wmr, 0,022 mmonb) u DIEA (0,013 mn, 0,073 mmons). K 310l cmecn nobasisinu 4-
amuHOOUIMKIO[2.2. 1]renrtan-1-o1 (2,2 mr, 0,018 mmons). [Tocne nepemermnBanus B Teuerne 30
MHHYT PEaKLHOHHYI0 CMeCh pPa30aBJsulM alleTOHUTPWIOM U METAHOJOM, (HUIbTpOBaNH, U
NPOAYKT ouuinanu nocpeacrsoM npenapatusaoii BOXX-MC (pH=2). Ilpoaykt cuuramu (S)-
SHAHTHOMEPOM (CM. CTepeoxuMHuueckoe oOocHOBaHue 6uiute). Boxom: 6,6 mr. XKXMC nmns
C22HDsF2N4Os (M+H)™: paccuurano m/z=452,2; naiineno 452,2. 'H SIMP (400 MI'y, DMSO-
de) 6 8,41-8,38 (¢, 1H), 8,23-8,20 (¢, 1H), 7,60-7,57 (n, J=1,9 T'y, 1H), 7,49-7,43 (nn, J=7,9, 2,0
I'u, 1H), 7,32-7,25 (n, J=8,0 I'u, 1H), 6,42-5,99 (1, J=55,6 I'y, 1H), 3,78 (x, J=11,6 'y, 1H),
3,69 (n, J=11,6 I'y, 1H), 2,07-1,94 (m, 2H), 1,91-1,79 (m, 4H), 1,77-1,63 (m, 2H), 1,62-1,48 (m,
2H). YF{'H} AMP (376 MI'u, DMSO-ds) & -74,15 (c), -129,17 - -130,48 (1, Jr.r=277,2 Tn), -
133,80 - -135,42 (n, Jr.r=277,4 T'm).

IIpumep 19. 3-Amuno-6-(2-(meruna-ds)-5-(1,1,1-rpudrop-2,3-auruapokcudyraH-2-
ui)denunn)-N-(terparuapo-2H-nupan-4-un)nupasun-2-kapooxcamu (mosyuen

eIHHCTBEHHbIH H30Mep)
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Cmaous 1. 2-(3-bpom-4-(memun-ds)penun)-3, 3, 3- mpugpmop-2-euopoxcunponanans
D
e P

Br._~~ |
o

F ANe©

Fi{{)ﬂ

2-(3-bpom-4-(metuin-ds )penmn)-3,3,3-tpudropnponan-1,2-guon (5,0 r, 14,9 mmons, u3

D

npumepa 16, cranus 4, mepex XuUpaJbHbIM pasaeieHneM (o0orameH OIHUM 3HAHTHOMEPOM,
cuntaercst (S)-3HaHTHOMEPOM (CM. cTepeoxuMmudeckoe obocHoBaHue 6siute)) B DCM (80 mu)
obpabateiBaniu TprdTIIIAMUHOM (27,0 M1, 194 MmMonb), 1 cMech oxuaxaainu 1o 0 °C. Jlobasmnsiim
KOMITJIEKC TPHOKcHaa cepbl-nupuanna (9,48 r, 59,6 mmonb), pactBopennsiii B DMSO (67 mi).
PeaknmonHy0 cMech nepemernuBaii B TeueHue 10 MunyT, 6aHo youpanm, cMech TOAOrPeBaiu
IO KOMHATHOM TeMIepaTypbl W IepeMellMBajlM B TeueHue 3,5 yaca. 3aTeM CMeChb
KOHLIEHTPUPOBAJIM TMOCPEACTBOM POTALMOHHOro ucmapeHus s yaaneHus DCM  wu
TPUAITWIAMHUHA, U OCTABLIVIOCS BOIHYIO CMECh MOTPY)KAJIN B BOISHYIO OaHO U oOpabaThiBayun
HacbieHHbIM pacTBopoM NaHCOs no mpekpaineHust BeigeneHus rasa. Cmech HachbIaiu
tBepabiM NaCl u no0OaBisiid TOMOJHUTENbHBIA CONEBOi pacTBOop. CMech 3KCTparupoBasiud
onHoi 4yacteto EtOAc (300 mu). Dkctpakt EtOAC mpoMbIBaiu COJNEBBIM PACTBOPOM, CYLIHIIH
Hax Na>SOs, punbrpoBanu u kKoHIeHTpupoBanu. OcraTok cmermmBanu co 100 My alieToHUTpUIIa
U (QuIbTpOBANM Ui yOAJeHUsT HeOONbLIOrO KOJWYEeCTBA TBEPAOro ocanka. DuibTpar
ALETOHUTPUJIA KOHLEHTPUPOBAJIM MOCPEICTBOM POTALMOHHOTO UCMIAPEHUs C nosydeHuem 5,20 r
HEOUHIIIEHHOTO MPOAYKTA B BUI€ CBETJIO-KOPUYHEBOH MeHbl. JONMyCKaIn TEOPETUIECKHIA BBIXO],
U MPOAYKT UCTIONb30BAN O€3 OTIOIHUTEIbHONH OYHCTKH.

Cmaoua 2. 2-(3-Bpom-4-(memun-ds)henun)-1, 1, 1-mpupmopbyman-2,3-ouon  (ovinu
8b10€/IeHbl 08Q OMOENBHLIX OUACHepeomepd, KOMOPblil KAHNCObIH 8NOCIeOCMEUU PA3OEISIU HA
OmMOeNbHbIe IHAHMUOMEDbL)

Db

W
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ITo xarmsim mobapnsimu Opomun metunmaraus (3,0 M B Et2O, 27,8 mi, 83 mmonb) K
pactBopy 2-(3-Opom-4-(metmin-ds)pennn)-3,3,3-tpudrop-2-ruapokcunponanans (4,9 r, 14
mmonb) B THF (100 mor) mpu remnepatype 0 °C. Cmech HarpeBanu 10 KOMHATHOW TEMIEPaTyPhI
U mepeMelnnBaiy B TedeHHe 4,5 waca. 3areM CMech OXJIaXJIalIM Ha BOAHO-JIENSHON OaHe M
racuin nobasnenueMm 1,0 N HCl. Ilocne npekpaiuneHust BbigeneHus: rasza OaHio yOupamu, u
nobasnsin 1,0 N HCl nist koppexkrupoBanusi 1o pH=3. Cmech nepememnBaiu B TeueHue 30
MHHYT, 3aTeM skctparupoBanu EtOAc (2x). O0beanHeHHbIe OPraHNn4eCKUue SKCTPAKTHI CYIIHIH
Han NaxSOs, ¢unbTpoBaNM UM KOHIEHTPUPOBAIH. [IpOAYKT OuHMINANIM TOCPEACTBOM (hIIdII-
xpomarorpaduu, ¢ smoupoBanueM 100% rekcanamu, 3atem rpaguentom 0-15% EtOAc B
reKCaHax C MOJIyYeHHEeM JIBYX AHACTEPEOMEPOB: MUK 1, OCHOBHOH AnacTepeoMep (3IFOHPOBAIICS
nepBbiM): 1,84 r. [Tuk 2, MuUHOpHBIH quacTepeoMep (IMOUPOBAICS BTOPbIM): 0,62 T.

Kaxpprit quacrepeomep (Kaxablii 0OOTalleHHBIH OAHUM >HAHTHOMEPOM cumTaics (S)-
KOH(pHUrypauuei mo TpeTHYHOMY CIHPTY, 6b1i€) OTAEIBHO 3aMEINAH ISl XHPAJIbHOW OYHCTKH,
U OTOMpanyu TOJNIBKO OCHOBHOH 3HAHTHOMED INPH XHPAIbHOM pasaeneHuu (cumrancs (S)-
KOH(pHUTypauuel mo TpETHIHOMY CIIHPTY, GbIULe).

IlepBbIii nUacTepeoMep, 3MIOMPOBAHHBIA B Xone (uiu-xpomaTorpaduu, MOABEPTaIH
xupanpHoit BOXXX nns pasnenenust snantromepoB (Phenomenex Lux Amylose-1, 21,2x250
MM, 5 MM, 3arpy3ka: 50 mr B 1,0 ma EtOH, smouposanue 5% EtOH B rekcanax mpu 20
mi/MuH B TeueHune 17 munHyT). Bpems ynepkuBanus nuka 1: 11,3 MuH, Bpemsi yaep:KuBaHUS
muka 2: 12,5 muH. Iluk 2 ObUT OCHOBHBIM SHAHTHOMEPOM, M TakuM oOpa3oMm cuutajics (S)-
KOH(Urypauueil mo TPeTHYHOMY CHUPTY (CM. CTEPEOXUMHUYECKOEe OOOCHOBAHUE 6biuie). DTOT
€IMHCTBEHHBIH YHAHTUOMED BITOCIIEICTBUH UCIIOIb30BAIN HA CTAUH 3.

Bropoii nuactepeomep, 3JIIOMPOBaHHBIA B Xone (umII-xpoMaTorpaduu, MOABEpraiu
xupanbHoit BOXKX nnst pasmenenust sHantuomepos (Phenomenex Lux Amylose-1, 21,2%250
MM, 5 MkM, 3arpyska: 30 mr B 0,9 man EtOH, smouposanue 30% EtOH B rekcanax mpu 20
MJI/MUH B TeueHue 12 muHyT). Bpems ynepskuBanust nuka 1: 6,25 MuH, BpeMsi yaep KUBaHHsI
muka 2: 10,5 muH. I[Iuk 1 ObUT OCHOBHBIM 3HAHTHOMEPOM, M TakuM oOpa3om cuutajcs (S)-
KOH(UTYpaLKel 0 TPETHYHOMY CIHUPTY (CM. CTEPEOXUMUYECKOe OOOCHOBAHUE 8bIULE).

Cmaousn 3. 1,1, I-Tpugpmop-2-(4-(memun-ds)-3-(4,4,5,5-mempamemun-1,3, 2-

ouokcaboponan-2-un)penun) oyman-2, 3-0uon (Nojiyuer eOUHCmMeeHHblil u3omep)
: D

JlerasupoBaHHyr0 cMmech 2-(3-Opom-4-(mernin-ds)penmn)-1,1,1-tpudpropbyran-2,3-auona
(0,500 r, 1,58 MMOJTBb, THK 2, MOJYYEHHBIN U3 XUPATBHOTO Pa3AesIeHUs] IEPBOTO 3TFOUPOBAHHOTO
nuacrepeomepa npu (udii-xpomarorpadgun Ha craguu 2), ouc(muHakonato)qudbopa (723 wr,

2,85 mmonb), anerata kanus (466 mr, 4,74 mmonb) u xnopuaa Tpudenmndpochus namnaaus (89
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mr, 0,13 mmone) B THF (10,0 mur) o6pabaTeiBany B repMeTH3UPOBAHHON NPOOUPKE HA MACISTHOM
Oane, monnepskuaemoit nmpu Temmeparype 120°C B Tteuenue 1,5 gaca. Ilocne oxnakneHus: no
KOMHATHOI TeMIepaTyphl PeakIHOHHYI0 cMech pasbasnsin EtOAc, gunsrposanu uepes Celite®
U KoHUeHTpupoBanu. [lpomykr oummanu ¢uou-xpomarorpagueli, ¢ 3IIOUPOBAHHUEM
rpaauenTrom 0-20% EtOAc B rekcanax, ¢ mMojiyueHHEM MPOAYKTA B BUIE€ CBETJIO-XKEJITOTO Macla.
Jlonyckanu TeOpeTUIECKH BbIXOA, U MPOAYKT UCIONB30BAIN HA CTaAuH 4.

Cmaous 4. 2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-(memun-ds)penun)-1,1, 1-

mpughmopoyman-2, 3-0uon (nonyuen eOUHCMBEeHHblll U3omep)
D

JlerasupoBaHHYIO CMecCh S5-Opom-3-xiopnupasus-2-amuaa (362 wmr, 1,74 mmons, Ark
Pharm), 1,1,1-rpudrop-2-(4-(merun-ds)-3-(4,4,5,5-rerpamernn-1,3,2-nuokcaboponan-2-
wn)pernn)oyran-2,3-nquon (574 mr, 1,58 mmons, co cragun 3) u agnykra PdClx(dppf)-CH:Cl,
(64 wmr, 0,079 mmonb) B quokcane (15,0 M) u pactopa NaxCOs (1,0 M, 4,74 mn, 4,74 MMoIb)
HarpeBaii 10 temreparypbl 100°C B Teuenue 2 4acoB. J{0OaBJsiIM MOMONHUTEIBHBIA aIAyKT
PdCly(dppf)-CH2Cl2 (64 wmr, 0,079 mmonb), U cMech HarpeBajiu B TeueHHe 1,5 daca mpu
temrniepatype 100 °C. Ilocne oxnaxneHus 10 KOMHATHON TeMIEpaTypbl PEaKLIMOHHYI) CMECh
pacnipenensinmu Mexny ool u EtOAc, 3ateM nByxdasHyro cMech (unsrposanu uepes Celite®
Ui ynajieHus: TBepAbix BemnecTs. Cion (unbTpara pasaensiu. BomHeiil ciol skCcTparupoBaiu
EtOAc, 1 oObennHeHHbIE OPraHHMYECKHe CJION MPOMBIBATIH COJIEBBIM PACTBOPOM, CYLIMIIH HAa
MgSO4, ¢unbTpoBaTM W KOHLEHTPUPOBAIHM. [IPOAYKT OYMINATIM MOCPEACTBOM  (IIdIn-
xpomarorpaduu, ¢ smoupoBaHueM rpaaueHtom 0-60% EtOAc B rekcaHax, ¢ moiy4eHHEM
NPOAYKTa B BHAE CBETJO-KEITOro TBepaoro BemectBa (466 wmr, 81%). XXMC nis
C1sHi3D3CIF3N30, (M+H)™: paccunrano m/z=365,1; Haiineno 365,2.

Cmaoua 5.  3-Amuno-6-(2-(memun-ds)-5-(1, 1, I-mpughmop-2, 3-oueuoporkcubyman-2-
un)penun)-N-(mempacuopo-2 H-nupan-4-un)nupazun-2-kapbokcamuo (Noiyuen eOuncmeeHuslii
usomep)

VKazaHHOE€ B 3aroJIOBKE COEIUHEHHE TOJNydYaldd CJICAYIOLIUMH  IPOLENypaMH,
NpeACTaBIeHHbIMU B Tipumepe 17, cramuu ¢ 1 mo 3, ¢ ucmomb3oBanueM 2-(3-(5-aMuHO-6-
XJIopnupasul-2-mn)-4-(merun-ds)penmn)-1,1,1-rpudTopOyran-2,3-nuona co cranuu 4. [Ipogykr
ounmanu nocpencrsoM npemnapatuBHoii BOXX-MC (pH=10). Ilpomykr cuuramu (S)-
SHaHTHOMEpPOM (cM. crepeoxumuueckoe obocHoBanue 6uiuie). XKXMC musa C21Ha3D3F3NiO4
(M+H)": paccuurano m/z=458,2; Haiineno 458,2. 'H AMP (500 MI'uy, DMSO) § 8,38-8.35 (c,
1H), 8,35-8,30 (n, J=8,3 I'y, 1H), 7,72-7,57 (ym ¢, 1H), 7,57-7,54 (n, J=2,0 'y, 1H), 7,48-7,41
(nm, J=8,0, 2,0 'y, 1H), 7,37-7,28 (n, J=8,0 'y, 1H), 6,39-5,77 (yu ¢, 1H), 5,54-4,78 (yu c,
1H), 4,45-4,37 (x, J=6,3 I'y, 1H), 4,07-3,94 (M, 1H), 3,89-3,79 (at, J=11,4, 3,6 I'u, 2H), 3,47-
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3,36 (tn, J=11,5, 2,3 I'y, 2H), 1,80-1,70 (m, 2H), 1,70-1,57 (m, 2H), 0,90-0,79 (n, J=6,3 I', 3H).
YF SIMP (471 MI'u, DMSO) & -69,03 - -75,88 (c).

Ipumep 20. 2-(3-(5-Amuno0-6-(3-metua-1H-nupa3zon-4-un)nupasun-2-uia)-4-(MeTuI-
ds)pennn)-1,1,1,4,4,4-rekcapropdyran-2,3-nuos1, TpUTOpaLeTaTHAS COJb (MOJyYeH
eIUHCTBEHHBII JHAcTepeoMep, 000rameHHbIii OAHUM SHAHTHOMEPOM)

H;N

TFA

F r_ _-OH

FF
Cmaouss 1. 2-(3-Bpom-4-(memun-ds)penun)-1,1, 1,4,4,4-cexcagpmopoyman-2, 3-ouon

(8v10e1eHbI 08a Ouacmepeomepd, KaxiCovlili 0002auen OOHUM SHAHMUOMEPOM)

D,E:l D

Bro_~
F. _OH
e

FF

PactBop 2-(3-Opom-4-(metun-ds)pennn)-3,3,3-rpudrop-2-ruapokcunponasans (0,30 r,
0,85 mmonsb, u3 npumepa 19, cragus 1) B cyxom THF (1,7 min) oxnaxxnamu 1o temneparypst 0°C
u pobasisiu TpuMeTHi(tpupTopmeri)cunald (0,31 mi, 2,1 mmonb). OOpabaTbiBaay JKENTYIO
cmecs TBAF (1,0 M B THF, 0,017 mu, 0,017 mmonb) npu temneparype 0 °C. PeakunoHHyro
CMeCh NePEeMELINBAIN B TEUEHHE HECKOIBKUX MUHYT npu Temmnepatype 0 °C, ybupamu BOASHYIO
0aHIO, W TOJYYEHHYIO PEAKIHOHHYI0 CMeCh TMepeMeinuBaiu B TedeHue 40 MHUHYT C
NOAOTPEBAHUEM 10 KOMHATHOM TeMIepaTypbl. PEaKIIMOHHYIO CMeCh MOBTOPHO OXJIakaaiu a0 0
°C, u pobasysuiu Boxy (0,17 mn, 9,4 mmonb) u TBAF (1,0 M B THF, 0,17 mn, 0,17 mMMounb).
Youpanu oxyaxaariyo 0aHi, 1 CMeCh NEPEeMEIINBAIN B TedeHrne 30 MUHYT NPU TEMITepaType
OKpysKaromel cpenbl. PeakIMOHHYIO CMeCh pa3BOIMJIN COJIEBBIM pacTBOpoM (20 ™)
skcrparuposasu EtOAc (50 mu). Opraanueckuii cioit nmpomsisaiau 1,0 N HCI (2%25 mur), motom
COJIEBBIM pacTBOpoM, cyurriid Hax Na;SOs, GUIBTpOBa M M KOHLEHTPUPOBAIN C MOJIYYECHHUEM
xentoro macia. Ilpoxykr oumimmanu mocpeactsoM (udm-xpomarorpaduu, ¢ 3JIFOHUPOBAHUEM
rpaaueHToM ot 0-15% EtOAc B rekcaHax, C MOJydY€HHEM JBYX pa3ebHBbIX JUACTEPEOMEPOB
(ka>xmpIil 0OOTaAIeH OMHUM HAHTHOMEPOM, CUMTaBIIUMCS (S)-KOHPUTYpaLueil Mo TPETHIHOMY
cripTy (CM. cTepeoxmMudeckoe o0ocHoBaHUE 6biuie)). ITuk 1 (amounposancs nepeiM): 92 wr,
29%. Iuk 2 (3;mroupoBacst BTOpeIM): 68 mr, 22%.

Cmaous 2. 1,1,1,4,4,4-1'excagpmop-2-(4-(memun-d3)-3-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)penun)oyman-2,3-ouon  (nonyven  eOUHCMBEHHBIN  Ouacmepeomep,
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obozauyennviii OOHUM SHAHMUOMEPOM)

D
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VYka3zaHHBIA B 3arojIOBKE MPOAYKT MOJIYyYadd C UCMOJB30BaHHEM mpouenypbl [Ipumepa
19, cranus 3, ¢ ucnonb3oBanueM 2-(3-Opom-4-(metmn-ds)pennn)-1,1,1,4,4,4-rexcapropOyTan-
2,3-nuona (92 wmr, 0,20 mmob, uk 1 co cramuu 1), ¢ moNydYeHUEeM YKa3aHHOTO B 3arOJIOBKe
coemunenus (15 wmr). KXXMC mns Ci7HsD3BFsNOs (M+NH4)™: paccumtano m/z=4352;
HaiineHo 435,2.

Cmaousa 3. 5-Xnop-3-(3-memun-1 H-nupazon-4-un)nupasun-2-amun
H:N.

N
PN
.

N7 Cl

B konOy 3arpyxamu 3-6pom-5S-xiopnupasun-2-amud (0,24 r, 1,2 mmoinb, D-L Chiral
Chemicals), 3-mermn-4-(4,4,5,5-terpamermn-1,3,2-auokcadoponan-2-mn)-1 H-nupazon (0,24 r,
1,2 mmomb, Aldrich), Ouc(nu-mpem-0ytun(4-numerninamMmuaodenn)GocduH)auxiopnaiiaui
(II) (0,041 r, 0,058 mmonb) u propun uesus (0,53 r, 3,5 mmons). Jobapnsinu mpen-OyTUIOBBIH
crupt (6,1 M) u Boay (1,6 mMit), U cMech erasupoBaiil M Harpesaju 10 Temrepatypbl 60°C B
teyerue 1,5 uaca, 3arem npu 70°C B teuenue Houw, moroMm npu 100°C B teuenue 1,5 uaca.
ITocne oxnakneHus peakMOHHYIO CMeCh pacripenessuiu mexay Bonod u EtOAc, u pasnpemnsiiu
cinou. BonHblil cioit skcTparvpoBanM BYMs AOMONHUTENbHBIMU mopuusMu EtOAc, wu
0o0beIMHEHHbIE OPraHUYECKUE CJIOU TPOMBIBAJIU COJIEBBIM pacTBOpoM, cyurwiud Hagy MgSOs,
¢unbTpoBaNM W KOHUEHTpupoBanu. lIpoaykt oummanu ¢udu-xpomarorpadued, ¢
smouposanueM rpaguentoMm 0-10% MeOH B DCM, ¢ nony4yeHuem OJeTHO KENTOro TBEPAOTrO
semectsa (0,14 r, 58%). KXMC mns CsHoCINs (M+H)™: paccumrano m/z=210,1; HaiineHo
210,1.

Cmaouss 4.  2-(3-(5-Amuno-6-(3-memun- 1 H-nupazon-4-un)nupazun-2-un)-4-(memun-
d3)gpenun)-1,1, 1,4,4,4-cexcapmopoyman-2,3-ouon,  mpugpmopayemamunas — conv  (noayuen
eOUHCMEeH I duacmepeomep, 0602auyeHHbIl OOHUM IHAHMUOMEPOM)

Bo ¢unakon nmist mMukpoBonHOBOro peakropa sarpyxanu 1,1,1,4,4,4-rekcapTop-2-(4-
(metnn-ds)-3-(4,4,5,5-rerpamernin-1,3,2-nuokcaboponan-2-un)pennn)oyran-2,3-quon (15 wr,
0,029 wmmonb, cO craguW 2, EeOUHCTBEHHBIH JHacTepeoMep, OOOTAIleHHBIH OXHHUM
SHAHTUOMEPOM), S-xyop-3-(3-mernn-1H-nupazon-4-wn)nupasus-2-amuH (9,1 mr, 0,043 mMmons,
co cragun 3) wu annaykr auxjop[l,1'-6uc(audpenundochuno)peppouet|namagus (1) wu
nuxjopmetana (4,7 mr, 5,8 mxmonb). obasmsmu THF (0,5 mut), morom pacteop K2COs3 (1,0 M,
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0,086 My, 0,086 mMMmoinb). PeakllMOHHYIO CMeCh AerasupoBaid 0apOOTHPOBAHHEM Hepe3 STOT
pacTBOp MOTOKA a30Ta B T€YEHHE 5 MUHYT, a 3aTeM HarpeBaju B MUKpOBOJHOBKe npu 130°C B
teueHne 30 MuHYT. PeakiMOHHYI0 cMechb pa30aB/sUId  ALETOHUTPHWIOM U METaHOJIOM,
¢unbTpoBamM U ouMmanu nocpenctsoM npenaparusHoii BOXKX-MC (pH=2) ¢ nonydenuem
npoaykra B Buzne comu TFA (3,7 mr). Ilponykr cumramum oboraimeHHbIM (S)-U30MepOM MO
TpeTHYHOMY CcoHupTy (CM. crepeoxumuueckoe obOocHoBanue gwuiute). XKXMC s
C19H15D3FsNsO, (M+H)™: paccuurano m/z=465,2; naitneno 465,1. 'H SIMP (400 MI'u, MeOD)
6 8,04-8,00 (c, 1H), 7,95-7,92 (¢, 1H), 7,74-7,70 (¢, 1H), 7,60-7,54 (n, J=7,3 I'u, 1H), 7,38-7,34
(n, J=8,2 ', 1H), 4,83-4,76 (x, J=7,2 T, 1H), 2,46 (c, 3H). ’F AMP (376 MI', MeOD) & -
72,13 - -72,41 (c), -75,50 - -75,75 (¢), -77,24 - -77,60 (c).

Hpumep 21. 2-(3-(5-Amuno0-6-(3-metun-1H-nupa3zon-4-un)nupa3un-2-uia)-4-(MeTHI-
ds)pennn)-1,1,1,4,4,4-rekcapropdyran-2,3-nuos, TpudTopaneraTtHas Ccojb (MOJy4eH

eIMHCTBEHHbIH AacTepeoMep, 000rameHHbIil OJHHM JHAHTHOMEPOM)
D
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VYka3aHHbIN B 3arojoBKe MPOAYKT MOJy4alHu ¢ UCIOJB30BAHHEM IMPOLENypbl NMpUMeEpa
20, craguu 2-4, ¢ uCrosnb30BaHUEM NHKa 2 U3 npumepa 20, ctaaus 1, ¢ moay4eHueM yKa3aHHOIO
B 3arojIOBK€ COEAMHEHHUs B BHJE E€AMHCTBEHHOrO JuacTepeoMepa, OOOraleHHOrO OJIHUM
sHaHTHOMepoM. [IpoaykT cumrtanu oborameHHbIM (5)-U30MEPOM MO TPETUYHOMY CIUPTY (CM.
crepeoxummudeckoe obocHoBanue goiuie). IKXMC mis CioHisD3FsNsO» (M+H)™: paccuurano
m/z=465,2; naiineno 465,1. 'H AMP (400 MI'y, MeOD) § 8,02-8,01 (c, 1H), 7,95-7,94 (c, 1H),
7,91-7,88 (¢, 1H), 7,79-7,74 (n, J=8,1 I'u, 1H), 7,34-7,30 (n, J=8,2 I'u, 1H), 4,70-4,47 (x, J=7,0
I'u, 1H), 2,55-2,33 (c, 3H). “F SIMP (376 MTI'u, MeOD) § -72,71 - -73,13 (c), -77,33 - -77,52
(c), -77,58 - -78,04 (c).

Ipumep 22. 3-Amuno-6-(2-metun-5-(1,1,1-tpudrop-2,3-1uruapoxcu-3-meTuI-2-
wi)penun)-N-(terparugpo-2H-nupan-4-un)nupasun-2-kapéokcamui, TpudropaueTaTHas

€0JIb, (000raleHHbII 0OAHUM IHAHTHOMEPOM)

HaN. N
O i, A
' N TFA

~__NH

Cmaous 1. 2-(3-Xnop-4-memunpenun)-3, 3, 3-mpugpmop-2-2u0poKcunponanosas

Kucinoma (0bozaueHHAs OOHUM SHAHMUOMEPOM)
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BoinmonHsun mponenypy, CXOOHYIO ¢ onucaHHoi B Tetrahedron: Asymmetry Vol. 5, No.
8, pp. 1413-1476, 1994, cnepyromum oOpazom: k cmecu 2-(3-xnop-4-merundennn)-3,3,3-
tpudTopnponan-1,2-guona (0,70 r, 2,8 mmosb, npumep la, cragus 3 (oOorameHHbIH OIXHUM
SHAHTUOMEPOM, CYHMTABLIMUCS (S)-OHAHTHOMEPOM, CM. CTEPEOXMMUYECKOe OOOCHOBaHHE,
sviuie)), NaHCOs3 (0,346 1, 4,12 mmonb) u matunsl (5% Ha yraepone, 1,07 r, 0,275 mmonb) B
Bone (50,0 mur) mobaensiium omHy Kamuiro KoHieHtpara Antifoam A, 100% (Ne AS5633 mo
KaTayory). 3aTeM cMech HarpeBaiu npu temmeparype 75°C B TeueHHE HOUH, C OTHOBPEMEHHBIM
IIaBHBIM  0apOOTHpPOBaHMEM dYepe3 STOT pPacTBOP IOTOKa Bo3ayxa (MPOXOISIIUM B
PEaKLMOHHYIO KOJIOY moA neicTBreM Bakyyma). JloOaBisuii qOMoNMHUTENbHYIO iaTuHy (5% Ha
yraepone, 0,644 r, 0,165 MMoub), U CMeCh MEepPEeMEIINBaIl B TEX K& YCJIOBUSX B TE€YCHHE, B
nenoMm, 40 gaco. ITocne oxnaxaeHust 10 KOMHATHOH TeMITEPaTypbl CMECh (PHIIBTPOBAIN Yepes3
Celite® wu omomackusamu Bomoit. JoGasmamu 1,0 N HCl mms pocrikenms pH=2, wu
skcTparupoBaim BomHYH cMmecb EtOAc (3x). OObennHEHHbIE OpraHUYECKHE JKCTPAKTHI
NPOMBIBAJIM BOJOW, IOTOM COJIEBBIM pacTBOpoM, cyumuin Hany MgSOs, ¢unbTpoBanmu u
BeImapuBai. IIpoAykT ouuImamu mMocpencTBOM (IdII-xpoMarorpaguu, € 3IIOHPOBAHHUEM
rpaauenToM ot 0-100% EtOAc B rexcaHax, ¢ nojay4deHHUEM IMPOAYKTAa B BUJIE CBETJIO-KEITOrO
TBEPJIOTO BEIIECTBA, 3arPsI3HEHHOTO HEMPOPEarnpoOBaBILIUM AHOJIOM.

Cmaous 2. Omun 2-(3-xnop-4-memunchenun)-3, 3, 3-mpugpmop-2-euopoxcunponanoam

(0bo2auennviii OOHUM SHAHMUOMEPOM)

2-(3-Xnop-4-metundennn)-3,3,3-Tpud Top-2-ruapokcunponasoByro kucioty (0,50 r, 1,5
MMOITb, cMech co ctagun 1) B EtOH (4,0 mu) obpabateiBann konuentpuposannoit H2SO4 (0,079
mi, 1,5 mmonb). CMech TepMETHYHO 3aKpbIBAM M HarpeBasu npu temmnepatype 80°C B TeueHue
Houu. Ilocne oxnaxxieHuss 10 KOMHATHOM TeMIlepaTypbl PeaKIMOHHYIO CMeCh HEHTpaln30Balu
nobasnennem HaceinueHHoro pacrBopa NaHCOs. Cwmech skcrparmposBamun  EtOAc, wu
OoOBeNMHEeHHBIN opraHndeckuii cioi cymwmwim Hag NaxSOs, GUIbTPOBaM U KOHLIEHTPUPOBAIH.
ITpoaykT ouniany nmocpencTsoM ¢umii-xpomarorpaduu, ¢ 3aoupoBanueM rpagiuesTom 0-15%
EtOAc B rekcanax, ¢ momy4deHueM Ipoaykra B Buae Oecusernoro macna (0,33 r, 42% 3a nBe
cragun). JKXMC mnsa Ci1oHy1CIF30, (M+H-H,0)": paccunrano m/z=279,0; Haiineno 278,9.

Cmaousa 3. 2-(3-Xnop-4-memunpenun)-1, 1, I-mpughmop-3-memun-2,3-ouon (oboeawen

OOHUM SHAHMUOMEPOM,)
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Hobasmsiin mo karusiM Opomua Merunmaraust (3,0 M B Et,0O, 1,85 mu, 5,56 mMmonb) k
pactBopy atun 2-(3-xnop-4-merundennn)-3,3,3-tpudrop-2-ruapokcunponanoata (0,33 r, 1,1
mmojp) B THF (10 M) mpu Temnepatrype O °C. 3areM cMech IOBOIMIM IO TEMIIEPATYPHI
OKpY’KaroIlel cpeabl U MepeMemuBaid B TedeHue 1,5 waca. J[0OaBisid JOMOJHUTEbHbIN
opomun metuwnmaruusi (3,0 M B Et,O, 0,185 mn, 0,556 mmonb). CMmech mepeMemvBaiu B
Tedenne 30 MMHYT, 3aTe€M OXJIAXKJAJd Ha BOMHO-JIEASHONW OaHEe W TaCWIM OCTOPOXKHBIM
nobasiennem 1,0 N HCI. Iocne npekpaineHus: BbiAeIeHUs] ra3a JO0ABIISIIH TOMOJTHUTEbHYIO
1,0 N HCIl nns xoppektuposanust 1o pH=3. Cmecpr nepememuBanu B TedeHne 30 MHHYT NpH
KOMHATHON TeMmriepatype, 3aTteM skcTparuposain EtOAc (2x). OObenquHEHHBIE OPraHUYECKUe
sKCTpakThl cymmwin Han NaxSQs, ¢unbTpoBanM M KOHUEHTpupoBanu. I[IpoaykT oumimanu
nocpencteoM (udm-xpomarorpaduu, ¢ smonpoBanueM rpaarerrom 0-20% EtOAc B rekcaHax,
¢ ToJy4eHueM mponykra B Bune Oecruperroro macia (0,22 r, 70%). XKKXMC nnsa Ci2HizCIF;0
(M+H-H,0)": paccunrano m/z=265,1; naiineno 265,0.

Cmaoua 4. 3-Amuno-6-(2-memun-3-(1, 1, I-mpugpmop-2, 3-oueuopoxcu-3-memui-2-
un)penun)-N-(mempacuopo-2H-nupan-4-un)nupazun-2-kapookcamuo,  mpugmopayemamuasi
colb (0boeauyeHHblli OOHUM IHAHMUOMEPOM)

VYka3zaHHOE B 3arOJIOBKE COEAMHEHUE MOJy4aliy, clenys nporenype npumepa la, craaguu
4-5, ¢ mocnenyrolei npouenypoi npumepa 17, craguu 1-3, ¢ ucnonpzoBaHuem 2-(3-xjop-4-
metunpennn)-1,1,1-rpudrop-3-mernn-2,3-auona (oOOrameH OAHUM SHAHTHOMEPOM, CUHTAJICS
(S)-, cm. crepeoxumudeckoe obocHoBanue 6oiuie). KXMC s CoHasF3sNsOs (M+H)™
paccuntano m/z=469,2; maiineno 469,2. 'H SIMP (400 MI'u, MeOD) & 8,36-8,30 (c, 1H), 7,80-
7,71 (n, J=2,0 T'u, 1H), 7,69-7,61 (an, J=7,9, 2,0 T'u, 1H), 7,36-7,30 (n, J=8,1 T'u, 1H), 4,17-4,05
(m, 1H), 4,02-3,93 (ar, J=11,8, 3,5 I'u, 2H), 3,62-3,51 (tn, J=11,6, 2,3 T'u, 2H), 2,46-2,38 (c,
3H), 1,96-1,85 (m, 2H), 1,75-1,60 (m, 2H), 1,31-1,28 (¢, 3H), 1,28-1,24 (c, 3H).

IIpumep 23. 2-(3-(5-Amuno-6-(1-((1-meTua-1H-nupazon-3-
WI)Cyab(oHUT)a3e THAUH-3-WI)THPAa3UH-2-Wi1)-4-MeTuapenn)-3,3,3-tpupropnponan-1,2-

Auo.J (oboramieH OJHUM SHAHTHOMEPOM)
HaN._ N,

Cmaousa 1. mpem-bymun 3-(3-amuno-6-xaopnupasun-2-un)azemuoun-1-kapooxcunam
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3arpyaiu LUHKOBYKO MbUIb (aKTUBHUPOBAHHYIO IPOLENYpOH, HalOeHHOH B
WO02011/143365, onucaHue KOTOPOW BKJIFOYEHO B JAHHBIN JTOKYMEHT MOCPEICTBOM CCBHLIKH B
noiaoM obobeme) (0,627 1, 9,59 Mmoib) B cyxyro KoyuOy u cycneHaupoBaid B DMA (2,5 mi).
Hobasssmu 1,2-qudbpomastan (0,031 mi, 0,36 mmonb) u TMSCI (0,092 mm, 0,72 mMmounb) u
PEaKIMOHHYK) CMECh MepeMelINBaIN B TeueHne 25 MuH. MenjieHHO no0aBysuii TpeT-OyTui 3-
Honaserunun- 1-kapookcunar (2,04 r, 7,20 mmons, Oakwood) B8 DMA (6,0 mut) k 3TOl cMmecH,
KoTOpasi Obuta MOTpyKeHa B BOAY AJIsI MOAaepskaHus Temneparypbl Huke 65 °C. Cwmech
nepeMelnBali B TeueHre | 4aca u perasuposayu 6apOOTHPOBaHHEM MOTOKA a30Ta Yepe3 CMECh
B TEUECHUE 5 MUHYT.

B otmenpHyto xonly 3arpyskamu 3-6pom-5-xnoprnupasus-2-amuH (0,50 1, 2,4 mmons, D-
L Chiral Chemicals), annykr muxmop[l,1'-Ouc(nudennndochuno)dpeppouer|namianus (II) u
muxiopmerana (0,118 r, 0,144 mmone) u Hogun menu (I) (0,057 r, 0,30 mmonse). JJoOasmsuiu
DMA (6,0 mi1), 1 cMech aerasupoBasiu 0apOOTHPOBAHNEM MMOTOKA a30Ta Yepe3 CMECh B TEUCHHE
5 munyT. JloGaBnsmm pacTBOp, comepKaluil UHKOpraHudeckoe coenuHenne B DMA, ynanus
KaKUX-THOO OCTaTOYHbIE TBEPIbIE COSIUHEHMs LIMHKA. 3aTeM PEaKLHOHHYI0 CMECh HarpeBajH
npu temneparype 80 °C B teuenune 30 munyT. Ilocne oxnakaeHus: O KOMHATHOMN TeMIepaTyphl
PEaKLMOHHYK CMeCh pacmpenessiin mexay Bogol u EtOAc. Boanblii cioil skcTparupoBaiiv
aBymst pononHuTenbHbIMU nopiusiMu EtOAc. OObennHeHHbIE OPraHUYeCKUE HKCTPAKTHI
IPOMBIBAJIM BOAOH U COJIEBBIM PAaCTBOPOM, CYIIMJIM Haj CyJb(paToOM HATpus, (pUiIsTpoBaiu U
KoHLeHTpupoBanu. [Iponykr ounmanyu ¢i-xpomarorpaduel, ¢ 3IOUPOBAHUEM I'PATUEHTOM
ot 0-100% EtOAc B rekcanax, ¢ noiaydenuem npoaykra (0,62 r, 90%). JKXMC paccuuTtaHo st
C12HisCIN4O2 (M+H)": m/z=285,1; maiineno: 285,1. 'H SIMP (400 MI'u, CDCls) & 7,96-7,90 (c,
1H), 4,78-4,65 (c, 2H), 4,35-4,22 (m, 4H), 3,79-3,69 (11, J=7,4 ', 1H), 1,48-1,44 (c, 9H).

Cmaous 2. mpem-bymun 3-(3-amuno-6-(2-memun-5-(1, 1, I-mpugpmop-2, 3-
OULUOPOKCUNPONAH-2-Ull) (he U ) nUpazuH-2-un)azemuoun- [ -kapooxcunam (0obo2ayennvril

OOHUM SHAHMUOMEPOM)

JlerasupoBaHHYI0O CMecChb TpeT-OyTHa  3-(3-aMMHO-6-XJIOpIHpPA3UH-2-Hi1)a3eTUANH- | -

kapbokcunara (0,615 r, 2,16 mmons), 3,3,3-tpudrop-2-(4-metun-3-(4,4,5,5-rerpamerun-1,3,2-
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nnokcaboponas-2-un)pennn)nponan-1,2-auona (0,748 r, 2,16 mmonb, oOorameHHbI OIXHUM
SHaHTUOMeEpOM, cumrtaBummiics (S)-, eviue), n anaykra PdCl(dppf)-CH2Cl2 (0,088 r, 0,11
mmonb) B auokcane (10,8 mun) u Na,COs (1,0 M B Bozme, 6,5 mi, 6,5 MMOib) HarpeBaiu B
repMEeTH3UPOBAHHOM (hJlakOHe Ha MacisiHON OaHe, mopaepxuBaemol npu 120°C B Teuenue 3
yacoB. [locne oxyakmeHust N0 KOMHATHOW TEMIEpaTypbl PEaKIMOHHYI CMecChb pa3OaBisiiu
EtOAc u nocraTO4HBIM KOJMYECTBOM BOXbI Ul PAacTBOpPeHUs TBepAbix BemecTB. Crou
pasmensuii, W BOAHBIM CIIOH OKCTparupoBaiu AByMst poOaBouHbiMu nopuusimu  EtOAc.
OObenuHeHHbIE OpraHMYecKHe OKCTpakThl cymwnn Haxa NaxSO4, ¢unbTpoBaNM U
KOHUEeHTpupoBau. [IponykT ounimanu Gasm-xpomarorpadueii, ¢ SIOUPOBAHHEM MeIJIEHHBIM
rpanuentoM ot 0-100% EtOAc B rekcanax (Beixox: 400 mr, 40%). XJKXMC paccuutaHo ajst
Ca2HasF3N4Os (M+H)™: m/z=469,2; naiineno 469,1. 'H AMP (400 MI'u, CDCl3) & 8,12-7,99 (c,
1H), 7,68-7,57 (¢, 1H), 7,53-7,47 (n, J=7,3 'y, 1H), 7,39-7,33 (n, J=8,1 I'y, 1H), 4,66-4,56 (c,
2H), 4,45-4,25 (m, 4H), 4,07-3,93 (M, 2H), 3,87-3,78 (m, 1H), 2,48-2,40 (c, 3H), 1,49-1,41 (c,
9H).

Cmaouss 3. 2-(3-(5-Amuno-6-(azemuoun-3-un)nupazun-2-un)-4-vemunghenun)-3, 3, 3-

mpughmopnponan-1,2-ouon, cons HCI (oboeawgennsiii 0OHUM HAHMUOMEPOM)
HoN_ N

HN- . HCl

PactBop mpem-0y T 3-(3-amuH0-6-(2-metun-5-(1,1,1-rpudrop-2,3-
AUTHAPOKCHUITPOTAH-2-1T)(peHNIT ) TUpa3HH-2 -1 )a3eTHauH- | -kapOokcunata (0,32 1, 0,68 MMob)
obpadateBasin HCl (1,25 M B MeOH (monyuennbiM pasbasnenuem k. pactBopa HCI ¢
nomompto MeOH), 10,0 my, 12,5 MMonb), M pPEAKUMOHHYK) CMECh MEPEMEINUBAIUA IPH
KOMHATHOH TemmepaTrype B TedeHue 48 uacos. JloGasssuu pononautenapHbii HCl (1,25 M B
MeOH, 10,0 mn, 12,5 MMOJIb) U PEAKIIHOHHYK CMECh MEPEMEIINBAIN B TE€YeHHE 72 YacoB.
Ucnapsimu neryune BemectBa ¢ mnonydeHuem conmu HCl, u mpoaykt wmcmonms3oBaiu Oe3
JOTIOJHUTENBHON OYUCTKH.

Cmaous 4. 2-(3-(5-Amuno-6-(1-((1-memun-1H-nupaszon-3-un)cynsghonun)asemuoun-3-
un)napazun-2-un)-4-memunghenun)-3, 3, 3-mpughmopnponan- 1, 2-ouon (0boeawyen OOHUM
SHAHMUOMEPOM)

2-(3-(5-AmMuHo-6-(azeTuguH-3-WiI)upa3uH-2-mi)-4-metwndenmn)-3,3,3-
Tpudropnponas-1,2-auona ruapoxnopuanyo cons (0,010 r, 0,025 mmons) B8 DCM (0,25 M)
obpabareiBasniu DIPEA (0,026 mi, 0,15 mmons) u 1-metui-1H-nupazon-3-cyabpOoHMIKIopuaom
(4,5 wmr, 0,025 mmonb, Maybridge). Uepes 1 uac peakumro racwin no0aBieHHEM HeOOIBIIOTO
KOJINYECTBA BOABI M PAacTBOpa ruapokcuaa aMMoHus. CMech KOHLEHTPUPOBAIHU MOCPEICTBOM
porammoHHoro ucmapenuss ans ynainenuss DCM, u cmecy pazbasmsiin MeOH u oummanu

npenapatusHoii BOXX-MC (pH=10) ¢ nmonydyeHueM yka3aHHOTO B 3aroJIOBKE COEIMHEHHS
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(oborameHHOro OOHUM 3SHAHTHOMEpPOM, cuHTaBlierocs (S)-, CM. CTEPEOXUMHUYECKOE
obocHoBanue guiute) (5 mr, 40%). JKXMC paccuurano st C21H2uF3N6O4S (M+H)™: m/z=513,2;
Haiineno: 513,1. 'H SIMP (400 MI'u, MeOD) & 7,93-7,90 (c, 1H), 7,63-7,59 (n, J=2,0 I'u, 1H),
7,59-7,55 (n, J=8,0 I'y, 1H), 7,40-7,35 (m, 2H), 6,84-6,50 (n, J=2,3 ', 1H), 4,28-4,24 (m, 4H),
4,14-4,09 (n, J/=11,8 I', 1H), 4,09-4,05 (&, /=11,8 I'u, 1H), 4,03-3,94 (1, J=8,1 I'y, 1H), 3,56-
3,46 (c, 3H), 2,36-2,14 (c, 3H). '°F AMP (376 MI', MeOD) & -78,08 - -78,59 (c).

IIpumep 24. (3-(3-AmuHo0-6-(2-metna-5-(1,1,1-Tpudrop-2,3-AUrHAPOKCHNIPONAH-2-
W) eHNJT)MTUPA3ZHH-2-HT)UHKI00y THI)(3-ruaApPOKcHA3e THANH-1-WIT)MeTAHOHA

TpudTOpaneTraTHasi coJb (MOJy4YeH eANHCTBEHHbII JHAHTHOMeP)
HaNL_ N,

N
2

- TFA

OH

Cmaoua 1. Omun  3-(3-amuno-6-xiopnupasun-2-un)yuxiodyman-1-kapooxcunam

(noyuena cmecs yuc- u MmpaHc-u30Mepos)
HoN

JlerazupoBanu cMech 3-Opom-S-xnopnupasus-2-amuna (545 mr, 2,61 mmons, D-L Chiral
Chemicals) u OUXJIOpUAA [1,3-0uc(2,6-muuzonponmidennn)umunazon-2-uiuneH](3-
xnopnupuanau)nanaanus (1) (178 mr, 0,261 mmonb) 8 DMA (18,2 muin).

OTtnenpHO 3arpyskaigu (HJIAKOH IUHKOM (CBEKEAKTUBHUPOBAHHBI W BBICYIICHHBIH B
COOTBETCTBHH C MpoLeAypoii, HalineHHow B W0O2011/143365, 1,49 r, 22,8 mmonb), u (iIakoH
npoaysaiau N> U HarpeBaJid TEIUIOBOM MYyIIKOM, 3aTeM oxjaxnaiau. Jlobasmsmu cyxoit THF (20
mi). Hobasnsumm 1,2-mubpomstan (0,20 mi, 2,4 MMOJIb) H CMECh HArPEBAJIM TEIJIOBOH MYIIKOM
70 Ha4aJjia OTTOHKH, a 3aTeM OXJIAKAAIU 10 KOMHATHOU TEMIEPATyPhl. DTOT LUKJ HATPEBAHUS U
OXJIaKIeHUs BbIMOIHsLM Tpu pasa. Jlodasmsim TMSCI (0,60 mn, 4,7 mmonb). CMech HarpeBaju
1o 50°C Ha MacnisiHOW OaHe, ¥ MO KaruisiM MOOaBIISTH 3THI 3-HOMIMKIOOyTaH- 1 -kapbokcunar
(2,0 T, 7,9 mMonb, IoNyueHHBIH Kak ormucano B W02014/200882, onucanue KOTOPOH BKJIFOYEHO
B JAHHBIA JOKYMEHT MOCPEACTBOM CChUlkH B mojHOM o0beme) B THF (10 mu). Cwmech
nopaepxuBaiu npu Temneparype 50°C B TedeHue okono 1 uaca, 3aTeM OXJaXAanu 10
KOMHATHON TEMITEpaTyphl U Jera3upoBain 0apOOTHPOBAHUEM IOTOKA a30Ta Yepe3 3Ty CMECh B
TeYeHHe 5 MUH. 3aTeM JaHHYIO CMECh 100aBIISLITN K PACTBOPY 3-OpoM-S-XJI0pnHpasuH-2-aMUH. kO
yYKa3aHHOMY BBIIIE, YAAJIUB TBEPIbIE COCNUHEHHUS IMHKA. PEaKIIMOHHYIO CMECh HarpeBaJid JI0

50°C B Teuenue 1,75 uaca, 3atem no 80°C B Teuenue 45 munyt. Ilocne oxnaxaeHus 1o
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KOMHATHOH TeMITepaTypbl PEaKLUOHHYI0 cMech pacnpenessiin mexay EtOAc u Bonoii. Bogubrit
cnoit cHoBa skctparupoBanu EtOAc. OObenuHEHHbIE OPraHWYECKHE SKCTPAKTHI IPOMBIBAIIH
coJieBbIM pacTBOpoM, cymmin Hax NaSOs, ¢unbTpoBamn M KOHHEHTpHUpoBaiH. IIpomykT
OYHIIAJIN MTOCPENCTBOM (idLI-xpomarorpaduu, ¢ 3aoupoBaHieM rpaaueHToM ot 0-75% EtOAc
B rekcaHax, ¢ nonydenueMm mnpoaykra (0,35 r, 52%). [{uc- u mpanc- u3oMepsl SIBISIOTCS
YaCTUYHO pa3feNisieMbIMH, OHAKO MPOAYKT Ha CIENYIOIYIO CTAHI0 NEPEHOCUIN B BUJE CMECH.
KXMC paccumrano s C1iHisCIN3O, (M+H)*: m/z=256,1; naiineHo: 256,0,

TlepBbIii 5moupoBaHHbIii uactepeomep: H SIMP (400 MI'u, CDCl3) § 7,97-7,73 (c, 1H),
4,64-432 (c, 2H), 4,29-4,14 (x, J=7,1 I'n, 2H), 3,72-3,52 (m, 1H), 3,27-3,10 (m, 1H), 2,80-2,51
(M, 4H), 1,35-1,25 (T, J=7,1 'y, 3H).

Bropoii smouposanHbii fuactepeomep: 'H SIMP (400 MI'u, CDCls) § 7,98-7,78 (c, 1H),
4,59-4.45 (c, 2H), 4,21-4,12 (x, J=7,1 I'n, 2H), 3,47-3,35 (1, J=8,8 'y, 1H), 3,26-3,15 (m, 1H),
2,77-2,57 (m, 4H), 1,31-1,25 (T, J=7,2 T'y, 3H).

Cmaoua 2. 3-(3-Amuno-6-(2-memun-5-(1, 1, [-mpugpmop-2, 3-oucuopoxcunponan-2-
un)penun)nupasun-2-un)yuxiooyman- 1 -kapoonosasn xucioma (8vloenenst 08a oudacmepeomepd;

(yuc u mpanc); Kaxcowvlii NOIYYeH KAK eOUHCMBEHHbII SHAHMUOMED)
HaN

ITponykT nmpumepa la, cragus 3, (2-(3-xnop-4-merundenun)-3,3,3-rpudropnponan-1,2-
mvon) noasepranu xupanbHoit BOXKX (Phenomenex Lux Amylose-1, 21,2x250 mm, 5 MkM,
3arpyska: 55 mr B 1,0 M EtOH, smouposanue 5% EtOH B rexcanax npu 20 MiI/MUH B TeUeHUe
25 munyT). Bpems ynepxuBanus muka 1: 19,3 muH, Bpems yaepskuBanus nuka 2: 22,3 muH. [Tuk
1 cuuranu (S)->HaHTHOMEPOM (CM. CTEPEOXUMHUYECKOe OOOCHOBAHHUE 6b1U€), TOTTA KaK MUK 2
cuntanu (R)-sHanTrHoMepoMm. Cobupamu muk 1 m mpeBpamanu B 3,3,3-tpudrop-2-(4-meTun-3-
(4,4,5,5-Terpamermi-1,3,2-muokcaboposan-2-mn)peHn)nponas-1,2-11o1 B COOTBETCTBHH  C
npouenypoii mpumepa la, cramust 4. [lerasmpoBanHyro cmech 3,3,3-Tpudrop-2-(4-metmi-3-
(4,4,5,5-Terpameri-1,3,2-muokcabopoan-2-wn)peHun)npomnas- 1,2-nuona, MOJIy4E€HHOTO
takuM obpasom (0,322 1, 0,931 mmonb), 3T 3-(3-aMHUHO-O-XJIOpIHUPa3HH-2-WT)HUKI00yTaH- 1 -
kapookcunara (0,119 r, 0,465 MMoJb, CMeCh IHC- U TPAHC-U30MEPOB CO CTaauu 1) W anaykTa
PdCl(dppf)-CH2Cl> (0,019 1, 0,023 mmons) B auokcane (2,3 mu) u Na;COs (1,0 M B Boge, 1,4
w1, 1,4 MMOb) HarpeBasiu B repMETH3UPOBAHHOM (PJIaKOHE B MACIISTHOW OaHe MPH TeMIlepaType
120°C B Teuenue 3 yacos. [[oOasisiu nononHUTENbHBIN 3,3,3-TpudTop-2-(4-metmn-3-(4,4,5,5-
teTpametu- 1,3,2-nuokcadoponan-2-wi)penmn)nponan-1,2-guon u anaykr PdCla(dppf)-CH:Cl»
(Te ke KOJMHMUEeCTBa) KaK JJsl JerasupOBaHHOIO PAacTBOpa B AMOKcaHe (2,3 Mil) M HarpeBaHue
NpoNOIDKAIM B TeueHHe 3 4YacoB. llocnme oxjakaeHus [0 KOMHATHOH TeMIepaTyphl

PeakIOHHYI0 cMech pa3daBisiu Bogoi u MeCN, GunbTpoBaau M OYMIIAIM IPEenapaTUBHOMN
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BOXX-MC (pH=2, Waters Xbridge C18, 30x100 mm, pa3zmep uHactuiy 5 MkM, 60 mi/muH,
nonasmwkHas ¢aza A: Boma. (0,1% TFA), mompmwknas ¢asza B: MeCN, 16,6-422% B
anuTenbHOCThI0 12 MuH). OThaenbHO BBIAEISUIM [Ba JUAcTepeoMepa MpPOAyKTa KapOOHOBOM
KHUCJIOTBL. BriocieacTBuM UCNIONB30BANINA MUK 2 HA CTaAuu 3.

ITuk 1 (3moupoBasncs nepsbiM, BpeMs yaepskuBanus: 5,9 mus). JKXMC paccunrtano ans
C1oH21F3N304 (M+H)™: m/z=412,1; naiineno 412,3.

ITuk 2 (smrompoBaicst BTOPbIM, BpeMs yaepskusanust: 6,7 muH). JKXMC paccunrano s
C1oH21F3N304 (M+H)™: m/z=412,1; Haiineno 412,3. ITuk 2 UCIONb30BaIM HA CTAIUH 3.

Cmaoua 3.  (3-(3-Amuno-6-(2-memun-5-(1, 1, [-mpugpmop-2, 3-oucuopoxcunponan-2-
un)penun)nupasun-2-un)yuxiooymun)(3-euopokcuazemuoOu- 1-un) Memanon (nonyuen
eOUHCMBEHH I SHAHMUOMED)

K 3-(3-amuH0-6-(2-meTnn-5-(1,1,1-rpudTop-2,3-nuruapokcunponas-2-
1) eHIT ) TUpa3uH-2 -1 HUKJI00yTaH- 1 -kapoonosoit kuciote (0,011 r, 0,027 MMmob, moay4eH
U3 IHKa 2 cTaany 2), THAPOXJIOpUAY azeTuauH-3-oa (3,6 mr, 0,053 mmons, Oakwood) u DIPEA
(0,023 mm, 0,13 mmomb) B DMF (1,0 mim) nmobasmsmu HATU (0,015 r, 0,040 mmonb).
Peakunonnyro cmech mepememmBanu B Tedenne 30 muHyT, pasbasmimm MeOH u ounmmanu
npenapatuBHoii BOXKX-MC (pH=2). Ilponykr cuutamu (S)-koHurypauueil mo TpeTUIHOMY
crupTty, 6viuie). KXMC paccuutano manst C2oHasF3NsOs (MHH)™: m/z=467,2; Haiineno 467,1. 'H
SAMP (400 MI'u, MeOD) & 7,90-7,82 (¢, 1H), 7,75-7,66 (¢, 1H), 7,62-7,52 (n, J=8,2 I'y, 1H),
7,41-7,28 (n, J=8,1 I'y, 1H), 4,63-4,53 (M, 1H), 4,39-4,31 (M, 1H), 4,29-4,19 (m, 1H), 4,14-4,06
(n, /11,8 I'n, 1H), 4,06-3,98 (n, J=11,8 I'u, 1H), 3,95-3,84 (m, 1H), 3,84-3,71 (m, 2H), 2,75-
2,62 (m, 4H), 2,50-2,46 (c, 3H). F SAMP (376 MI'u, MeOD) & -77,26 - -77,60 (c), -78,10 - -
78,35 (¢).

IIpumep 25. 2-(3-(5-AmMuHO-6-(TpHTOPMETHI)THPA3HH-2-WJT)-4-MeTHI(PEHHT)-

3,3,3-tpupropnponan-1,2-a1o0 (noay4eH eIHHCTBEHHbIH YHAHTHOMEP)
HzN.__N

L]
FF:: \NLU/L"
F -
F
F-1 OH

F

Cmaous 1. 5-bpom-3-(mpupmopmemun)nupaszun-2-amun

HaN . XN]\
E},Iﬁ Br
F

K 3-(tpudpropmernnm)mupazun-2-amuny (0,020 r, 0,12 mmonb, Oakwood) 8 CH>Cl: (0,5
i) pobasmsum N-OpomcykumHumun (0,022 1, 0,12 MMomb), W pPEAKIHOHHYIO CMEChH
nepeMelInBali B TeueHne Houu. PeakiiMoHHY0 cMech pacnpenessiiu Mexny DCM u Bonoi, u

BOJIHYIKO YacThb OSKCTparupoBaiu Tpemsi uactsMu DCM. OObenuHeHHblE OpraHUYeCcKue
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sKcTpakThl cymmian Hag NaxSOs, punbTpoBanu u koHUeHTpupoBaid. [Ipoaykt ounimany G-
xpomatorpadueii, ¢ ssmonpoBanreM rpanueHToM ot 0-25% EtOAc B rekcaHax ¢ mojiydeHHEM
KpHcTajuyeckoro Teepaoro semectsa (0,013 r, 44%). 'H AMP (400 MI'u, CDCls) § 8,44-8.23
(c, 1H), 5,22-4,98 (c, 2H). 'F SIMP (376 MI', CDCl3) § -65,04 - -69,69 (c).

Cmaous 2. 2-(3-(5-Amuno-6-(mpudpmopmemun)nupaszun-2-un)-4-memuagpenun)-3,3, 3-
mpughmopnponan-1,2-0uon (noayuen eOuHCmMeeHHvlil SHaHmMuomep)

JlerazupoBaHHyl0 cMmechb S5-Opom-3-(TpudTopmerun)nupasun-2-amuaa (0,030 r, 0,12
MMOJIb, TIOJydeH Kak Ha craguu 1), 3,3 3-tpudrop-2-(4-merun-3-(4,4,5,5-rerpamernn-1,3,2-
nrokcaboponan-2-wn)pennn)nponan-1,2-muona (0,043 1, 0,124 MMOIb, €IUHCTBEHHBIN
SHAHTHOMEp, TMOJIyYEeHHBbIH Kak omucaHo B mpumepe 24, cragus 2) u agnykra PdCly(dppf)-
CHxCl; (5,0 T, 6,2 mmonb) B nuokcane (0,6 mu) u Na,COs (1,0 M B Boze, 0,37 mu, 0,37 MMOJIb)
HArpeBaJId B repMETU3UPOBAHHOM (hJIaKOHE Ha MacCjsiHOU OaHe, moanepskuaemoit nmpu 120°C B
TedeHne 3 yacoB. Ilocie oxjakaeHHs A0 KOMHATHOH TeMIepaTrypbl PEakIHOHHYI) CMECh
pazbaBmsuin EtOAC 1 BOOH B TOCTATOYHOM KOJIMYECTBE JJISI PACTBOPEHHSI TBEPHABIX BELIECTB.
Crnowu pasmensuiv, U BOIOHBIA CJIOW SKCTparupoBaid IBYMsi H00aBOUHbIMHU Topiusimu EtOAc.
OObenuHeHHBIE OpraHMYecKHe OKCTpakTbl cymwin Hax NaxSO4, ¢unbTpoBaNM U
koHIeHTpupoBaiu. [Iponykr ounmanyu npenaparusaoit B2XKX-MC (pH=10). IlponyxT cunranu
(S)-xoH(purypamueit Mo TPETHUYHOMY CHHUPTY (CM. CTEPEOXUMUYECKOe OOOCHOBAHUE Bbluie).
KXMC ans CisHisFeN3O, (M+H)™: m/z=382,1; naiineno 382,1. '"H SIMP (400 MI'u, CDCl3) §
8,43-8,37 (¢, 1H), 7,68-7,57 (¢, 1H), 7,53-7,44 (n, /=79 I'y, 1H), 7,42-7,32 (n, J=8,1 I'y, 1H),
5,19-5,08 (c, 2H), 4,38-4,28 (n, J=11,8 ', 1H), 3,99-3,91 (n, J/=11,9 ', 1H), 3,85-3,63 (ym c,
1H), 2,49-2,30 (¢, 3H). 'F AMP (376 MI', CDCl3) § -65,20 - -70,41 (c), -74,01 - -80,34 (c).

Ipumep 26-37. CoenuHenuss B Tabnuie 4 moJiydeHbl MeTOnOM mpumepa 17, ¢
UCTIOJIb30BAHHEM COOTBETCTBYIOLIUX AMUHOB BMECTO TeTparuapo-2/-nupan-4-aMuHa Ha CTauu
3. Ecniu coenunenue Bbiaesiiu B Buae conu TFA, Ay OUUCTKH NMPUMEHSUIM NPENapaTUBHYIO
BOXX-MC (pH=2). Ecnu coenvHeHue BbIIENSIN B BUIE CBOOOIHOTO OCHOBAHUS, ISl OYUCTKH
npumensuy npenapatuayo BOXXX-MC (pH=10).

Tabauua 4.

HoN.__

Ne HasBaHue coeqMHEeHUs \ R | AKXMC
npumepa 'H AMP
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Ne Ha3BaHnue coeqMHeHHUs \ R | AKXMC
npumepa 'H AMP
3-Amuno-N-((15,3R)-3-
Paccunrano
LIMaHOLMUKIIO0Y T )-6-(2-(MeTun-ds)-5- s
((3)-1,1,1-purop-2,3- :)1“ Ca0Hi1sD3F3Ns
JUTHAPOKCHUIIPOTIaH-2- D 0 (Mi+H)"
W) eHu )mupasuH-2-kapOoKcCaMuI, NG mjz= 4392 ‘
26 TpudTOpaLeTaTHast COJNb (€IUHCTBEHHbIN HaiineHo: 439.4
SHAHTHUOMED)
'H AMP (500 MI'y, DMSO-ds) & 8,99 (n, J=8,8 ', 1H), 8,35 (c, 1H), 7,89-7,25
(yu ¢, 2H), 7,60 (n, J=2,0 I'y, 1H), 7,54 (an, J=8,0, 2,0 I'u, 1H), 7,35 (n, J=8,0
I'u, 1H), 4,49 (1, J=8,6 'y, 1H), 3,94 (c, 2H), 3,05 (T, J=10,0, 8,1 'y, 1H), 2,62-
2,53 (m, 4H).
3-Amuno-N-((18,295)-2-
Paccunrano
TUAPOKCUIUKIIOTeKCHI)-6-(2-(MeTni-ds)- OH s
5-((5)-1,1,1- -2,3- :
L[I/I(lggip())K’(JI/IIIII))Ig(EI);I({)pz ’ K 2 Co1H2sDsF3Ns
/)= + +.
1) eHu ) upasut-2-kapOoKcaMu, O/ 1?1‘/‘2245(21;\/[21{) ;
27 TpudTOopaneraTHas conb (€AUHCTBEHHBIH Hal‘/'I):[eHo? 4’ 58.1
SHAHTHOMED)
'H SIMP (400 MI'u, CDsOD) & 8,32 (n, J=0,9 I', 1H), 7,69 (n, J=1,1 T'n, 1H),
7,57 (n, J=8,1 I'u, 1H), 7,36 (axn, J=8,1, 1,0 I'u, 1H), 4,09 (7, J=11,8 I'y, 1H),
4,02 (n, /11,8 T'y, 1H), 3,74 (tn, J=9,8, 4,1 I'y, 1H), 3,49 (tn, J=9,8, 4,2 I'ny,
1H), 2,15-1,98 (m, 2H), 1,86-1,61 (m, 2H), 1,53-1,23 (m, 4H).
3-Amuno-N-((mpanc)-3-
Paccunrano
TUAPOKCUTETparuapo-2H-nupan-4-un)-6- OH s
(2-(metun-ds)-5-((S)-1,1, 1-tpudrop-2,3- % CaoHaDsF3N;
JUTHUAPOKCUIIPONAH-2- o (M-+H)"
W) eHnu )upas3uH-2-kapOoKcamus, o._ A mjzz 460.2- ’
’8 TpudTOpaLeTaTHast CoJib (€IUHCTBEHHbIN Haiinero: 460, 1
SHAHTHUOMED)
'H AMP (500 MI'u, DMSO-ds) & 8,38 (c, 1H), 8,31 (n, J=8,2 'y, 1H), 7,73-7,52
(yu ¢, 2H), 7,63 (n, J=2,0 I'y, 1H), 7,53 (an, J=8,1, 2,0 I'u, 1H), 7,34 (n, J=8,0
I'u, 1H), 6,43 (c, 1H), 5,17 (1, J=5,8 I'u, 1H), 4,99 (n, J=5,7 I'y, 1H), 3,98-3,88
(M, 2H), 3,85-3,74 (m, 3H), 3,56-3,48 (M, 1H), 3,37-3,33 (M, 1H), 3,04 (an,
J=11,1,9,8T, 1H), 1,92-1,83 (m, 1H), 1,66-1,54 (M, 1H).
3-Amuno-N-((15,3R)-3-runpokcu-3-
Paccunrano
(TpudropmeTI) IIMKIO0Y THI )-6-(2- 3 s
-d3)-5-((S)-1,1,1- -2,3- :
mnspostmponass. voul T | CotaDEN
- HH)
w1 ) eHUI )Tupa3uH-2-KapOOKCaMHI, F4C I?;;Z: 49(2?/[2.}1) '
29 TpudTOopaneraTHas conb (€AUHCTBEHHBIN Haiinero. 498, 1
SHAHTHOMED)

TH SIMP (600 MI', DMSO-de) & 8,84 (1, J=7,9 T, 1H), 8,36 (c, 1H), 7,74-7,49
(yw ¢, 2H), 7,61 (n, J=2,0 T, 1H), 7,53 (ax, J=8,0, 2,0 T'y, 1H), 7,35 (z, J=8,1
Ty, 1H), 6,56 (c, 1H), 6,46 (c, 1H), 5,19 (1, J=5,3 T'w, 1H), 4,22-4,12 (v, 1H),
3,98-3,89 (M, 2H), 2,82-2,70 (m, 2H), 2,45-2,33 (m, 2H).
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Ne Ha3BaHnue coeqMHeHHUs \ R | AKXMC
npumepa 'H AMP
3-Amuno-N-((15,3R)-3-runpokcu-1- P ACCHITANO
METHUILUKIO0Y T )-6-(2-(MeTun-ds)-5-
(($)-1,1,1-Tpudprop-2,3- 5 A
JUTHAPOKCHUIIPOTIaH-2- 9 gonleﬁf +3§4+.
1) eHU T )TUpas3uH-2-kapOoKkcaMul, HO j ‘; 4 4(4 . )

30 TpudTOpaLeTaTHast COJNb (€IUHCTBEHHbIN ;nagl,ueﬂoz’ 4’ 441
SHAHTHOMED)

'H SAMP (400 MI', CD;0OD) & 8,32 (¢, 1H), 7,68 (n, J=2,0 T, 1H), 7,57 (un,
J=19, 1,7 T'y, 1H), 7,36 (n, J=8,1 I'u, 1H), 4,17 (n, J=7,2 I'u, 1H), 4,09 (x,
J=11,8 T'y, 1H), 4,02 (n, J=11,7 T'y, 1H), 2,67-2,55 (m, 2H), 2,33-2,18 (M, 2H),
1,49 (c, 3H).

(8)-3-Amuno-N-(4- Paccunrano
(ruppokcumeTmn)ounukio[2.1.1]rekcan-1- IS
un)-6-(2-(metmn-ds)-5-(1,1,1-rpudrop- ‘ 3 CnHa3DsF3Ny
2,3-IMruapOKCUNPONaH-2- H D Os  (M+H)™:
w1)( eHUT )TUpa3uH-2-KapOOKCaMU m/z=470,2,

31 (eMMHCTBEHHBINM YHAHTHOMED) HanpeHno: 470,1
'H AMP (500 MI'u, DMSO-ds) & 8,62 (c, 1H), 8,37 (¢, 1H), 7,69-7,54 (yum c,
2H), 7,63 (n, J=2,0 I'y, 1H), 7,52 (an, J=8,1, 1,9 I'y, 1H), 7,33 (x, /=8,0 'y, 1H),
6,43 (c, 1H), 5,16 (T, J=5,8 I'y, 1H), 4,46 (1, J=5,5 'y, 1H), 3,97-3,84 (M, 2H),
3,49 (m, J=5,4 I'y, 2H), 1,94-1,85 (m, 2H), 1,81-1,74 (M, 2H), 1,55-1,49 (m, 2H),
1,49-1,41 (m, 2H).

($)-3-Amun0-N-(3- Paccunrano
(ruppoxcumermn)ouuukiio| 1.1.1]nenran- TSt
1-un)-6-(2-(metun-ds)-5-(1,1,1-tpudrop- | CyuHaDsF3Ny
2,3-IMIUAPOKCUIIPONAH-2- Hgﬂ/ 0s (M+H)™

3 wi) b eHu ))upa3uH-2-KapOoKcaMua m/z=456,2,
(eMMHCTBEHHBINM YHAHTHOMED) HalineHo: 456,1
'H SIMP (500 MI'u, DMSO-ds) & 8,86 (c, 1H), 8,34 (¢, 1H), 7,59 (n, J=2,0 ',
1H), 7,52 (an, J=8,1, 2,0 I'u, 1H), 7,33 (n, J=8,0 I'y, 1H), 6,43 (c, 1H), 5,17 (T,
J=5,8 'y, 1H), 4,51 (1, J=5,6 I'y, 1H), 3,93 (1, J=5,8 I'u, 2H), 3,48 (m, J=5,7 I'y,
2H), 1,95 (c, 6H).
3-AmunaO-N-((S)-1-runpokcunpomnan-2- zichHTaHo

5 ;IJ;)-6-(2-(M6TI/IJI-(13)-5-((S)-l,1,1-TpI/I(1)TOp- % C1sH1oDsF5Ny

,3-IUTUIPOKCUITPONIAH-2- HO/\i/ 0 (MHH)™
W) eHUT )TUpa3uH-2-KapOOKCaAMU v S
(eMHCTBEHHBIN SHAHTHOMED) m/z=418,2,

HaiigeHo: 418,3
($)-3-AmunO-N-(2-1IMaHO-2- Paccumrano
metuinponun)-6-(2-(metmn-ds)-5-(1,1,1- - A
7 & C20H20D3F3N;s
TpudTOp-2,3-AUTHAPOKCHITPOTIAH-2- ,QQ 0 M)
w1 ) eHUI )TUpa3HH-2-KapOOKcCaMH N S ( , )"
34 (enMHCTBEHHBIN SHAHTHOMED) m/z=441,2;
HaieHo: 441,1

'H SIMP (500 MT', DMSO-de) & 8,76 (T, J=6,8 Ty, 1H), 8,43 (c, 1H), 7,68-7,54
(yw ¢, 2H), 7,64 (n, J=2,0 T, 1H), 7,53 (ax, J=8,1, 1,9 Ty, 1H), 7,35 (n, J=8,0
Ty, 1H), 6,43 (yu c, 1H), 5,17 (yw ¢, 1H), 3,94 (c, 2H), 3,50 (n, J=6,8 'y, 2H),
1,33 (c, 6H).
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Ne Ha3BaHnue coeqMHeHHUs \ R | AKXMC
npumepa 'H AMP
(5)-3-Anmuro-N-(4- PaccuntaHo
rugpokcuOuImkio[2.2. 1 renran- 1-mm)-6- s
(2-(merun-ds)-5-(1,1, 1-tpudrop-2,3- 5 CorHsDsF3NG
35 JUTHUAPOKCUIIPONIAH-2- /@/ ¢ Vi
W) eHu )mupasuH-2-kapOoKcCaMuI, HO' mjz= 470.2- ’
TpudTOpaLeTaTHast COJNb (€IUHCTBEHHbIN Haii eHo? 4’70 |
SHAHTHUOMED) JICHO: ’
3-AmuHO0-N-((R)-1-ruapokcunpomnan-2- ii;chTaHo
wn)-6-(2-(metun-ds)-5-((S)-1,1, 1-rpudTop- % CreH1oDsFsNy
2,3-IMTUAPOKCUIIPONAH-2- HO Y 0 (MHH)™
: 4 :
36 I/IJI)(beHI/IJI)HI/Ip§3HH-2-Kap6OKcaMI/II[ m/z=418.2:
(eAMHCTBEHHBIN SHAHTHOMED) Haitzero. 418.3
'H AMP (500 MI', DMSO-ds) & 8,39 (c, 1H), 8,21 (n, J=8,4 T'ny, 1H), 7,89-7,40
(yu ¢, 2H), 7,62 (n, J=2,0 I'y, 1H), 7,55-7,50 (m, 1H), 7,34 (a, J=8,0 I'y, 1H),
4,04-3,96 (m, 1H), 3,96-3,85 (M, 2H), 3,51-3,36 (m, 2H), 1,15 (7, J=6,6 'y, 3H).
(8)-3-Amro-N-(4- PaccunTaHo
rungpokcuoumkio[2. 1.1 rekcan- 1-mn)-6- s
(2-(merun-ds)-5-(1,1,1-tpudrop-2,3- % CyHaDsF3N;
JUTUAPOKCUNPOTNAH-2- Hﬂg o M +H)+'
w1 ) eHNnI )TUpa3uH-2-KapOOKCaMHuJI, ij: 456.2- '
37 TpudTopaneraTHast coib (€IUHCTBEHHBIN - eHO” 4’5 6.1
SHAHTHOMED) JICHO. ’
'H AMP (500 MI'u, DMSO-ds) & 8,59 (c, 1H), 8,37 (¢, 1H), 7,79-7,45 (yum c,
2H), 7,62 (n, J/=2,0 I'y, 1H), 7,52 (an, J=7,8, 1,7 I'y, 1H), 7,33 (1, /=8,0 I'y, 1H),
6,46 (c, 1H), 5,69 (c, 1H), 5,19 (t, J=5,9 I'y, 1H), 4,03-3,83 (M, 2H), 1,88-1,83
(M, 2H), 1,83-1,80 (m, 2H), 1,80-1,75 (m, 2H), 1,63-1,56 (M, 2H).

Ilonyyamu amuH,

TpeOoBaBIIMiiCs U1 CHHTe3a npumepa 37,

KaK OINHCaHO B

WO02017/223414, onucanue KOTOPOH BKIIOYEH B JAHHBIH JOKYMEHT IMOCPEACTBOM CCHUIKH B

[IOJIHOM OOBEME.

Coenunenuss B Talnuue S5 monydeHbl MeTO#OM mnpumepa 18, ¢ HCHOIb30BaHHEM

COOTBETCTBYIOLIMX aMUHOB BMeCTO 4-amMuHOOMUMKIO[2.2.1]renTan-1-o1a Ha cramum 9. Eciwm

coenuHeHue Bbliessiu B Bune conu TFA, nns ouncTku npumeHsnu npenapaTuBHyro BOXKX-

MC (pH=2). Ecnu coenuHeHHe BBIISISIIA B BHAE CBOOOIHOTO OCHOBAHUS, IJISI OYUCTKHU

npumensun npenaparusayo BOXKXX-MC (pH=10).

Taoauna 5.

H,oN

Ne
npumepa

Ha3Banue coeqnHeHus |

AKXMC

'H SAIMP
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Ne Ha3BaHue coeqMHEeHHA R | KXMC
npumepa 'H AMP
3-AmunH0-6-(5-(($)-1,1-nudrop-2,3-
I[I/IFI/I)lpOI(CI/IE'Ip(()(HSa)H-’z-I/II.]['I)%-(I\I:IGT’I/IJ'I- OH IC’aCI?IQH];a;ol\? Jg[
ds)bernn)-N-((15,25)-2- s S iwiﬁ L
TUAPOKCULIUKIIOTeKCHIT) TUPa3UH-2- O/ o ( i )"
: m/z=440,2

kapOokcamua, TpudTopaneTraTHas COJb " =

38 (€IMHCTBEHHBINM YHAHTHOMED) Haiinexo: 440,2

'H SIMP (400 MI'y, DMSO-ds) & 8,38 (c, 1H), 8,15 (n, J=8,2 I'u, 1H),

7,57 (m, J=1,9 T'u, 1H), 7,46 (nn, J=8,0, 2,0 I'u, 1H), 7,30 (n, /=8,0 I'y, 1H),
6,21 (1, J=55,6 'y, 1H), 3,78 (1, J/=10,7 I'u, 1H), 3,69 (n, /=10,6 T'y, 1H), 3,62-
3,48 (M, 2H), 1,99-1,80 (m, 2H), 1,69-1,54 (m, 2H), 1,35-1,10 (m, 4H). PF{!H}
SIMP (376 MI'uy, DMSO-ds) 6 -74,05 (c), -129,75 (n, Jr.r=277,6 T'w), -134,32
(n, Jr.F=277,2 T).
3-AmunH0-6-(5-((S)-1,1-nudTop-2,3-
,[[I/IFI/II[pOKCHE‘Ip(()(lfIS;l)H-’z-H}:.][I)(-l;-(I\I:IeT’I/IH- OH léaclcjlqnsagol\)ll Jg
ds)bermn)-N-((1R,2R)-2- B S iwiﬁ‘ "
TUIPOKCHULIMKIIOT€KC T ) TUPA3HH-2- ; ! - 4(§ 5. )"
kapOokcamua, TpudTOopaneTaTHas COJb ' I;aé CHO" 4’ 403

39 (eAMHCTBEHHBIN SHAHTHOMED) JIEHO ’

TH SMP (400 MT', DMSO-ds) & 8,38 (c, 1H), 8,15 (1, /=83 'y, 1H),
7,57 (n, J=2,0 Ty, 1H), 7,46 (a1, J=8.0, 2,0 T'u, 1H), 7,30 (n, J=8,0 I'y, 1H),
6,21 (1, J=55,6 Ty, 1H), 3,78 (1, J=11,6 Ty, 1H), 3,69 (n, J=11,0 'y, 1H), 3,61-
3,50 (m, 1H), 3,47-3,30 (m, 1H), 2,01-1,80 (m, 2H), 1,71-1,52 (v, 2H), 1,37-1,12
(v, 4H). YF{'H} SIMP (376 MI'y, DMSO-ds) & -74,45 (c), -129,80 (n, Jr-
#=277,4Tw), -134,32 (1, Jr.r=277,4 T'w).

IIpumep 40. (5)-3-Amuno-N-(4-unanodounuxiao|2.1.1 rexkcan-1-n1)-6-(5-(1,1-

AugTop-2,3-AUrHAPOKCUIIPONIAH-2-11)-2-(MeTHI-d3)peHnT)nupa3suH-2-kapookcaMug

(mosry4eH eJUHCTBEHHBIN JHAHTHOMEP)

HzN

\F_L/DH

Cmaous 1. mpem-bymun (4-xapoamounouyuxnof2. 1. 1 Jeexcan-1-un)kapbamam
O _NH,

BocHN

PactBop 4-((mpem-O6yToxcukapdonm )aMuHo )OnukIIo[ 2. 1.1]rekcan-1-kapOoHOBOI
kuciotsl (250 mr, 1,0 mmone) (Ne SPC-a643 mo katanory Spirochem) u tpustunamuna (0,17
mi, 1,2 mmone) B THF (5,0 mur) mpu -15°C obpabarsiBanu stunxnopdopmuarom (0,11 mo, 1,1
MMOJIb), U PEAaKLHMOHHYIO CMeCh IepeMemmBaiud B TeueHue | waca. K cmecn noGasism
ruapokcun amMmonus (15 M, 7,0 mi, 52 MMOJb), 1 PEAKLIMOHHYIO CMECh NMEPEMEIINBAIN MPH

KOMHATHOH TeMIeparype B TedeHue Houu. PactBopurens ypamsinu in vacuo. OCTaTok
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pactipenensiin Mexxay Bonoit u EtOAc. Bopnblil cnoli skcTparupoBanu AByMsi 1OOaBOYHBIMHU
nopuusimu  EtOAc. OObpennHeHHBIE OpraHuuecKkue SKCTpakTel cymmnnd  Hax  NaxSOs,
(GuUIbTPOBANIM M KOHLIEHTPUPOBAIN C MOJIYYEHHEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHHsI B BHIE
Genoro Teepmoro Bemectsa (220 mr, 88%). XXKXMC mia Ci2H2i1N>O3 (M+H)™: paccuurano
m/z=241,2, naiineno 241,3. '"H AMP (400 MI'u, DMSO-ds) 6 7,30 (ym ¢, 1H), 7,07 (c, 1H), 6,83
(c, 1H), 1,93 (ym, 2H), 1,70 (c, 4H), 1,49 (c, 2H), 1,38 (c, 9H).

Cmaous 2. mpem-bymun (4-yuanobuyuxnof2. 1.1 Jeexcan-1-un)xapoamam
CN

%

s
BocHN

Tpuxnopauerwixiopun (0,54 mi, 4,8 MMonb) noOaBsIM K pacTBOpPy mpem-0ytun (4-

kapOamomnOunmkino[2.1.1rekcan-1-wn)kapdbamata (290 wmr, 1,2 MMonb, TONy4YeH B

COOTBETCTBHH ¢ MeToioM ctaauu 1) u tpustinamuna (1,4 mn, 9,7 mmons) 8 DCM (20 mu) mpu 0
°C. Yepes 40 MHMHYT peakLHIO Tacuiau noOaBieHueM HacbimeHHoro pactsopa NaHCOs, wu
BOJHYI0 cMmech dkctparupoBaniu DCM. Opranudeckuil skctpakT cywmnu Haa MgSOs,
¢unbTpoBaNM U KOHUEHTPUPOBAIU. IIpoayKT ounImamy KOJOHOYHOH (sm-xpomartorpadueii (c
smouposanueM rpaaueHToM 0-20% EtOAc/rexcaHspl) ¢ MOJNydYe€HHEM YKa3aHHOTO B 3aroJIOBKE
coenuHeHus B Buue Oemoro TBepmoro BemectBa (230 mr, 86%). XKXMC mns Ci2Hi9N20;
(M+H)": paccuutano m/z=223,1, naiineno 223,1. '"H SIMP (400 MI'u, CD30D) § 2,35 (ym, 2H),
2,06-1,98 (m, 2H), 1,90-1,82 (m, 2H), 1,82-1,78 (m, 2H), 1,45 (c, OH).

Cmaoua 3. 4-Amunobuyurnof2.1.1]2excan-1-kapoonumpun, cons Xa0pucmosooopooHol

KUCiomolt
CN

&

HaN

mpem-bytun  (4-umaHoOumkio[2.1.1]rekcan-1-umkapdamar (0,99 r, 4,5 wMMoOIb,
NOJIY4EeHHBIH MeTonoM ctaauu 2) pactBopsuid B DCM (50 mu) u nobasnsiim HCI B nuokcane
(4,0 M, 11 mi, 44 mmonp). CMech mepeMelIMBaHUS B TE€YCHHWE HOUM, U YIOALUIH JIETy4Ue
BEIECTBA i/ VACHO C TIONyYE€HHEM YKAa3aHHOTO B 3arojiOBKE COCTUHEHUsT B BHIE O€Joro
tBeproro Bemecrsa (0,7 T, 100%). XXXMC mus C;HiN2 (M+H)™: paccuurano m/z=123,1,
Haiineno 123,2. '"H AMP (500 MI'u, DMSO-ds) & 9,03 (c, 3H), 2,26-2,20 (m, 2H), 2,11-2,06 (M,
2H), 1,89-1,82 (m, 4H).

Cmaouss 4. 3-Amuno-N-(4-yuanobuyuxnof2.1.1]eexcan-1-un)-6-(5-(1, 1-ougpmop-2, 3-
oueuopokcunponan-2-un)-2-(memun-ds)henun)nupazun-2-kapooxcamuo (nonyuen
eOUHCMBEHH I SHAHMUOMED)

K pacTBopy 3-amuHO-6-(5-(1,1-qudTop-2,3-IUrnapoKCUNponaH-2-ui)-2-(MeTHII-
d3)dpenmn)nupasuH-2-kapOOHOBOH KHUCIOTHI (cunTaiu (§)-3HanTuomepoM, S0 mr, 0,15 MmoIb, U3
npumepa 18, cramus 8) B8 DMF (1,5 min) noGasmsmu HATU (72 wr, 0,19 mmons) u N, N-

mumzonpormnenstwiamMud - (0,10 M, 0,58 wmmomb). K atoit  cmecum pobasmsiu  4-
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amuHOOUIMKJO[ 2. 1. 1]rekcan-1-kapoorutpw, comp HCI (28 mr, 0,18 MMoIb), 1 peakLIMOHHYIO
CMech IepeMelnnBaiM B TedeHune 1 waca. Peakumonnyro cmech paszOasmsuin EtOAc, u
OPTaHUYECKYI0 CMeCh MPOMBIBAJIN BONOH (2x). OObennHEHHbIE BOIHBIE CJIOU 3KCTPArupOBaIN
EtOAc (2x) u oOpenuHSAIM C MCXOAHBIM OPraHUYECKUM HKCTpakToM. OObenuHEHHBbIE
OpraHUYECKHEe HKCTPAKThI MPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIWJIN HAaJ CyJb(paToM HaTpus,
(GunbTpOBaM U KOHLEHTPUPOBATH. [IpOAYKT OUMINAIN MOCPEACTBOM mpenapaTuBHON BIYKX-
MC (pH 10) ¢ monyyeHneM ykKa3aHHOTO B 3arojioBke coeamneHusi (22 wmr, 34%). IIpoaykr
cuuTajgu (S)-3HaHTHUOMEPOM (CM. cTepeoxummudeckoe oOocHOBaHue, cm. gviute). KXMC s
C2H1DsF2NsO3 (M+H)™: m/z=447,2; naiineno: 447,1. 'H SAMP (500 MI'u, DMSO-ds) & 8,93
(c, 1H), 8,36 (c, 1H), 7,66-7,50 (yu ¢, 2H), 7,55 (n, J=1,8 I'y, 1H), 7,46 (an, J=8,0, 1,8 'y, 1H),
7,29 (n, J=8,0 I'y, 1H), 6,20 (1, J=55,6 I'u, 1H), 5,81 (c, 1H), 5,09 (1, J=6,0 I'y, 1H), 3,78 (ax,
J=11,8, 5,9 T'u, 1H), 3,69 (nn, J=11,5, 5,5 I'u, 1H), 2,38-2,30 (m, 2H), 2,08-1,99 (M, 2H), 1,99-
1,96 (m, 2H), 1,96-1,90 (m, 2H).

IIpumep 41. (S)-3-Amuno-6-(5-(1,1-audrop-2,3-1uruap OKCHNPONAaH-2-mi)-2-
(meTna-ds)dpennn)-N-(terparuapo-2 H-nupan-4-uin)nupasus-2-kapookcamu (mosryueHn

eIMHCTBEHHbII JHAHTHOMEP)

HoN_ N

-

bapOoTtuposanu MOHOKcHA yriepona uepe3 cMmech (5)-2-(3-(5-amuHo-6-xnopnupasuH-2-
un)-4-(metun-ds )b ennn)-3,3-nudpropnponan-1,2-auona (160 mr, 0,48 mmosb, muk 1 U3 mpumepa
18, cranus 7, cuurasiuiics (S)-sHaHTHOMEPOM), TeTparuapo-2H-nupan-4-amuna (0,40 mi, 3,9
mmonb, Combi-Blocks Ne AM-1004), tpwstunamuna (0,54 wmu, 3,9 MMonb) W aanykra
auxjop[1,1'- ouc(mudpenundochuno)peppoueH|namianus (II) u muxnopmerana (79 wmr, 0,096
MMOJIb) B AWOKCaHe (9,6 Mi) B TedeHHe 5 MUHYT. PeakuMOHHYIO CMECh HArpeBajid TpH
temmnepatype 90°C nox nasnennem 1 atm. CO B TeueHHE HOYH.

Jleryuue BemmecTBa ynajsuid in vacuo, u octatok pazdasisuin EtOAcC u HacChIEHHBIM
pacteopom NH4Cl. Ilocne nepememmBaHusi B TeueHHe |5 MuHYT ABYX(a3HYK CMeCh
dunsrposamu uepes Celite®, u cmon ¢unbTpara pasmensmu. BomHeli CIOH 3KCTparupoBamd
EtOAc (2x). OO6pennHeHHBIE OpraHUYEeCKHe SKCTPaKThl cyurmu Haa NaxSOs, ¢unpTpoBasu u
KOHIIeHTpupoBanu. Pm-xpomartorpadusi, ¢ smonpoBanueM rpagueHToM ot 0-100% B EtOAc
B TeKCcaHax, o0ecrnedynBayia IMOJYYEHHE >JKEIaeMOro NponaykTa. IIpOnyKT AOMOJHHUTEIBHO
ounmanu nocpencrsoM npenaparusaoii BOXKX-MC (pH=10) ¢ o0pa3oBaHneM yka3aHHOTO B

3aronoBke coeguHeHuss (0,13 1, 63%). Ilpomykr cumrtamu (S)-3HaHTHOMEpPOM (CM.

crepeoxumudeckoe obocHoBanue Goiuie). IKXMC mns CaoHzD3FaNiOs (M+H)™: m/z=426,2;
Halineno: 426,2. 'H SIMP (500 MI'u, DMSO-ds) & 8,38 (c, 1H), 8,32 (u, /=8,3 ', 1H), 7,71-

7,52 (yw ¢, 1H), 7,58 (1, J=2,0 T, 1H), 7,46 (1, J=8,0, 2,0 'y, 1H), 7,30 (g, J=8,0 T'w, 1H),
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6,21 (1, J=55,5 'y, 1H), 5,82 (c, 1H), 5,09 (c, 1H), 4,06-3,95 (m, 1H), 3,85 (ar, J=11,4, 3,5 I'Ly,
2H), 3,78 (n, J=11,2 'y, 1H), 3,69 (n, J/=11,1 I'y, 1H), 3,40 (tn, J=11,6, 2,3 I'y, 2H), 1,77-1,71
(M, 2H), 1,64 (xn, J=12,5, 11,9, 4,4 I'ny, 2H).

IIpumep 42. (S)-3-Amuno-6-(5-(1,1-au¢dprop-2,3-1uruAp OKCUNPONaH-2-1i)-2-
mMeTHapennn)-N-(terparuapo-2 H-nupaH-4-ui)nupa3uH-2-kapooxkcamug (mosryuen

eIHHCTBEHHbIH YJHAHTHOMeEP)
HN_ N
NH

Hobasmsim 1,2-qubpomaTtan (2 Karum) K THTEHCHUBHO NMEPEMELTNBAEMON CMECH TTOPOIIKA
Mg (1,2 1, 0,050 monp) B THF (40,0 mu) B konbe, MOrpy>KeHHOH B BOASHYIO OaHIO IpHU
KOMHaTHOH Ttemmeparype. Yepes 10 muHyT mno kamissm pobasmsuin  4-6pom-2-xiop-1-
metunoenson (8,9 r, 43 mmonp, Aldrich 528889) B THF (30 mu). Ilocne 3aBeprueHus
nobasneHust mpuOaBIsLIu etle e Karu 1,2-nubpomsTtana. [Tocie nepemeinnBaHus B Te4eHHE 2
9 PEAKLIMOHHYIO CMECh OXJIaKAalu 10 Temrepatypsl O °C, mepemMenInBaiy B TeUE€HHE 5 MUH, U
3aTeM Mo KamsiM no0asisuin pactBop 2,2-audrop-N-merokcu-N-merunaneramuna (5,0 r, 36
mmonb, Oakwood 034757) 8 THF (20 mun). PeakirioHHyro cMech nepemernnBaiy B Tedenue 10
muHyT npu 0 °C. 3abupanu BOXHO-NEAsSHYK OaHIO, U PEAKUHOHHYI) CMECh OCTaBJISUTH TPH
nepeMeLINBaHUN P KOMHATHOW TeMrepaType. Peakuuo ocTopoxkHo racuim nodasienuem 2,0
N HCI (170 mi), 1 peakIMOHHYIO CMECh MepeMelInBail B TeueHue 15 mun. Pasnensun cion
cmecu. Bomueiii cioit skcrparupoBanin MTBE (3 x 120 mui). OObenuHeHHbIE OpraHHYECKUe
SKCTpakThl mocyenoBarenbHo mpombiBan 1,0 N HCl, Bomoli u coneBbIM pPacTBOPOM.
Oprannvecknit cnoii cymwmnn Han NaxSOs, unpTpoBasn u KoHUeHTpupoBanu. OuncTKa
nocpencteoM (udm-xpomarorpaduu, ¢ saroupoBaHueM rpamgueHtom ot 0-5% EtOAc B
rekcaHax, obecredyuBana MoNydeHHE yKa3aHHOrO B 3arojioBke coemunenus (7,0 r, 95%). 'H
SAMP (400 MI'u, CDCls) 6 8,09-8,04 (m, 1H), 7,93-7,84 (m, 1H), 7,42 (n, J=7,9 ', 1H), 6,26 (T,
J=53,5Tn, 1H), 2,50 (c, 3H). "F{'H} SIMP (376 MI'u, CDCl3) & -121,72 (c).

Cmaous 2. 2-Xnop-4-(3, 3-oupmopnpon- 1-en-2-un)- 1 -memunbenson
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K pactBopy xmopunma tpuc(rpudenmndpocpun)ponus (I) (2,4 r, 2,6 mMmonp) u
tpupenundocuna (14 r, 55 mmons) B THF (140 mn) B armochepe N» nobasnsiiu cyxoit 2-
nponanon (4,2 mu, 55 mmone), motom pactBop 1-(3-xmop-4-merundenwn)-2,2-nudpropatan-1-
ona (7,0 r, 34 mmonnb) B THF (42 mun). K cmecu nobassinu TpuMeTmicuinmiauazomeras (2,0 M B
spupe, 34 w1, 68 MMOJB), U PEAKIMOHHYIO CMECh NEPEeMEIINBAJIH TP TeMIeparype
OKpysKaroed cpenbl B TeueHue 1,5 4. PeaklMOHHYI0 CMeCh Tacuiii J0OaBJIeHHEM IO KaIuIsiM
YKCYCHON KHCJOTHI (3,9 M1, 68 MMoib), U cMech nepemernuBaiy B TeueHue 30 muH. Jleryune
BEIEeCTBA YA in vacuo. OUUCTKa MocpeacTBoM (umni-xpoMaTorpaduu, ¢ 3II0UPOBAHUEM
100% rexcanamu, obecriedrBaia MOTy4YeHUE YKa3aHHOTO B 3aroyioBke coenuHenus (3,8 r, 55%).
'H AMP (400 MI'u, CDCls) 8§ 7,49 (n, J=1,8 I'u, 1H), 7,30 (anm, J=7,7, 1,5 Ty, 1H), 7,25 (x,
J=8,0 I'y, 1H), 6,38 (T, J=55,2 'y, 1H), 5,74 (1, J=1,9 I'ny, 1H), 5,68 (T, /=23 'y, 1H), 2,41 (c,
3H). PF{'H} AMP (376 MI';, CDCI3) & -113,20 (c).

Cmaous 3. 2-(3-Xnop-4-memunchenun)-3,3-oucpmopnponan-1,2-ouon (oboeauen oonum

SHAHMUOMEPOM)

F DH'DH

K cycnemsun cmecu AD-mix-o (26,3 1, 56.3 mmonb) B Bozme (50.0 mur) mpu 0°C
nobasysuin  pactBop 2-xjop-4-(3,3-nudropnpon-1-en-2-un)-1-merundenzona (3,80 r, 18,8
mMonb) B --BuOH (50,0 mut). PeakunonHyro cMech nmepeMmenmBainy npu temmneparype 3-6°C B
teyerne 40 4. 3atem peakumo racwiu nodasiieHneM cynbdura HaTpus (8 r). PeakimoHHyO
CMeCh nepeMeInuBaIy B TeueHne 10 MuH, 3aTeM KOHLIEHTPUPOBAJIH MTOCPEICTBOM POTALIMOHHOTO
ucnapenus s ynanenus ‘BuOH. BonHyro cMech pasz0aBisuii Booi u 3kcTparuposain EtOAc
(3x). OObenuHEHHbIE OpraHMYECKHE OKCTPakThl cymwin Hax NaxSOs, ¢uibTpoBaIH |
KOHLEHTpUpOBaIH. [IponyKT ouMImamu nocpeacTsoM ¢usni-xpoMatorpaduu, ¢ 3TF0UPOBAHUEM
rpagueHTomM 0-40% EtOAc B rekcaHax, ¢ MOJyYE€HHEM yKa3aHHOTO B 3aroJIOBKE COEIUHCHUS
(3,82 1, 86%). Ilpoaykr cumrTanu OOOTAIEHHBIM (S)-U30MEPOM (CM. CTEPEOXHMUYECKOE
obocHopanue 6viute). 'H SIMP (400 MI'u, CDCls) & 7,56 (n, J=1,8 ', 1H), 7,32 (axm, J=38,1, 1,8
I'm, 1H), 7,28 (n, J=8,1 T'u, 1H), 5,91 (1, J=55,8 T'u, 1H), 4,19 (nan, J=11,6, 6,4, 1,3 I'n, 1H),
3,91-3,75 (m, 1H), 3,29 (c, 1H), 2,40 (c, 3H), 1,88 (1, J=6,3 I'y, 1H). YF{'H} AMP (376 MI'L,
CDCls) 6 -128,20 (n, Jr.r=284,4T'n), -132,44 (n, Jr.r=284,3 T').

Cmaous 4. 3,3-/[u¢pmop-2-(4-memun-3-(4,4,5,5-mempamemun-1, 3, 2-ouoxcadoponan-2-

un)penun)nponan-1,2-ouon (obozaugen OOHUM SHAHMUOMEPOM)
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Cwmech 2-(3-xnop-4-metundenmn)-3,3-agudroprnpomnan-1,2-nuona (co craguu 3, CYATAICS
oborameHHbIM (S)-3HaHTHOMEpOM, 2.4 1, 10. MMmonb), Ouc(muHakonaro)audopa (7,7 r, 30.
MMoOb), aneratra kamusi (6,0 r, 61 wmmomb), Pdx(dba); (0,46 r, 0,51 wmmomp) u 2-
munukiorekcmipocuno-2',4',6'-rpu-uzo-npormun-1,1'-6udpennna (0,97 r, 2,0 mmonp) B
nrokcane (80 mur) merasupoBanu mpoayBaHueM N> B TedeHHe 5 MUH. PeakIMOHHYI CMech
HarpeBaju B repMeTrusnpoBaHHoM (iakone npu 120°C B Teuenue 3,5 4. [Tocne oxnaxaeHus 10
KOMHATHO TeMIepaTyphl PEaKIHOHHYIO cMech pasdasmsiu EtOAc, gunsrposanu uepes Celite®
U KOHLIEHTPUPOBAIHM B YCJIOBHSIX POTALMOHHOTO Hcmapureis. OuucTka mocpenacTBoM (-
xpomarorpaduu, ¢ smoupoBaHueM rpagueHtoMm 0-40% FEtOAc B rekcanax, obecneumna
MOJTyYeHHe YKAa3aHHOTO B 3arojioBke coemuHeHwst (4,0 T, DOMYILIEH TEOPETUYECKUN BBIXON).
KXMC nns Ci6H27BF2NO4 (M+NH4)+I m/z=346,2; HaleHO 346,2.

Cmaousa 5. 2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-memunghenun)-3, 3-ougpmopnponan-

1,2-0uon (8vi0enen eOuncmeentvlil SHAHMUOMeEp, npeononazaemuviii (S)-uzomep)
HN._ N

X
Cl N

F DH(JH

Cwmecp 5-Opom-3-xnmopnupasuH-2-amuHa (2,3 r, 11 mmons), u 3,3-nudrop-2-(4-metun-3-
(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-un)penwn)nponas-1,2-muona  (co  craguu 4,
cuntaycsi oborameHHbIM (S)-3HaHTHOMepoM, 3,3 T, 10. mMmomp) B amokcane (100 wui)
nerasupoBayiy nmpoxayBanueM N» B TedeHue 5 muH. K peakioHHOH cMmecu H00aBIsI pacTBOP
Na;COs; (30. mi, 30. mmonb) u agaykr PdCla(dppf)-CH2Cl2 (0,41 1, 0,51 mmonb), u cMmech
JerasupoBasn npoaysanueM Nz B TedeHHe 2 MHUH. PeakIMOHHYIO CMeCh HarpeBainu IpHU
temrniepatype 100°C B Teuenue 3 4. Ilocie oxnakaeHUs PEaKUHMOHHYID CMECh pPaclpeaesuiv
mexny sonoii u EtOAc, u neyxdasHyto cmech punsrposanu uepes Celite®. Cron pasmensny, u
BOAOHBIA cioii skctparupoBain EtOAc (3x). OObenuHEHHbIE OpPraHMYECKHE SKCTPAKTHI
NPOMBIBAJIA COJIEBBIM DPAacTBOpPOM, cymmin Han MgSO4, GuibTpoBamim U KOHLEHTPHUPOBAIH.
Ouncrtka nocpenctsoM Qudiu-xpomatorpadu, ¢ smoupoBanneM rpaauerTom ot 0-70% EtOAc
B reKkcaHax, oOecrieunia mojy4eHne YKa3aHHOTO B 3arojioBke coenuaenus (1,3 r, Beixox 38% 3a
IBE CTaauM). DHAHTHOMEPHI pa3fessin nocpenacrsoMm xupaibHoii BOXX (Phenomenex Lux
Amylose-1, 21,2x250 mMm, 5 MxM, 3arpy3ka: 90 mr B 1,4 ma EtOH, smouposanue 45% EtOH B

rekcaHax npu 20 mu/muH). Bpemst yaep:kuBanus nuka 1: 8,2 MuH, Bpemsl yaAep>KMBaHUS MTHKA 2:
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13,2 mua. Iluk 1 ObUT OCHOBHBIM JHAHTHOMEPOM H CUUTANICA (S)-SHAHTHOMEPOM (CM.
CTepeoXMMHUIEeCKoe 0OOOCHOBaHME 6biute) U ucmonb3oBancss Ha cranuu 6 (0,80 r). XKXMC nus
C1aH15CIF2N30, (M+H)™: m/z=330,1; Haiineno: 330,0. 'H SIMP (500 MI', DMSO-ds) & 8,12 (c,
1H), 7,53 (n, J=1,9 T'n, 1H), 7,43 (mn, J=7.9, 2,0 Ty, 1H), 7,27 (n, J=8,0 'y, 1H), 6,88 (c, 2H),
6,19 (r, J=55,6 T'u, 1H), 5,81 (¢, 1H), 5,07 (r, J=5,5 T, 1H), 3,79-3,73 (m, 1H), 3,70-3,62 (m,
1H), 2,33 (c, 3H).

Cmaous 6. 3-Amuno-6-(5-(1, I-oughmop-2, 3-oucuopokcunponan-2-un)-2-

Memunghe Hu) nUPasun-2-KapooHOBAst KUCIOMA (ROYyYeH eOUHCMBEHHbIT SHAHMUOMED)
HaN_

TpusTnnamux (0,17 MII 1,2 MMOJIb) u aanyKT nuxyop[1,1'-

ouc(nudpennndpochuno)peppouen|namnaaus (1I) u (25 mr, 0,031 Mmonb) 10OaBISLIIN K PaCTBOPY
2-(3-(5-amuHO-6-xN0pTIHpa3uH-2-1in )-4-metrndennn )-3, 3-qudropnponan-1,2-muona (muk 1 co
cranuu 5, cuutaics (S)-sHantuomepom, 0,10 r, 0,31 mmonb) B sTanoge (6,0 mu). Uepes pactBop
OapboTupoBam MOHOKCUL yriepona B Tedenrne 10 muH. PeaklMOHHYIO CMeCh HarpeBalid IMpH
80°C nmox nasnenueM 1 atm. CO B Teuenue 1,5 u. Jleryune BeuecTsa yaamuu in vacuo. Osii-
xpomarorpadusi, ¢ smoupoBanueM rpagueHrom ot 0-70% EtOAc B rekcanax, obecneunBana
NOJIyueHue 3TUIN 3-amuuO0-6-(5-(1,1-qudrop-2,3-quruapoxcunponad-2-ui)-2-
metundennn)napasun-2-kapookcunar(0,10 r). IKXMC mast C17H20F2N304 (M+H)™: m/z=368,1;
HaiigeHo 368,1.

PacTBop STHUI 3-amuH0-6-(5-(1,1-mudToOp-2,3-AUruapokcUnponaH-2-mn)-2-
metuiadenun)nupasun-2-kapookcmiara (0,10 r, 0,28 mmoas) B MeOH (2.0 mu) obpabaTeiBanu
pacteopom LiOH (37 wr, 1,5 mmonb) B Boze (2,0 mir). Cmech nepeMeIinBaiyi B TEYeHUE 25 MUH,
u ynamsum MeOH in vacuo. Bogayro cmecwy nonkucisuin 1o pH=3 nobasnenuem 1,0 N HCI,
HacbieHHor NaCl, u sxcrparupoBanu EtOAc (4x). OObenrHEeHHbIE OPraHMYECKHE SKCTPAKTHI
cymmmwin Han Na;SOs, (UIBTPOBaIM W KOHLEHTPHPOBAIH C TMOJYYEHHEM YKa3aHHOTO B
3aroJIOBKe COEIMHEHMsI, KOTOPOe HCIOIb30BaIU Oe3 AOmoJHUTEbHON ouncTku (91 wmr, 87%).
KXMC AJid C15Hi16F2N304 (M+H)+I m/z=340,1; HaﬁHeHO 340,1.

Cmaousn 7. 3-Amuno-6-(5-(1, [-oucpmop-2, 3-oueuopoxcunponan-2-un)-2-memuighenu)-

N-(mempazuopo-2H-nupan-4-un)nupasun-2-kabokcamuo (nonyuen eOUHCIMBEHH Il
SHAHMUOMED)
K pacTBopy 3-amuHO-6-(5-(1,1-mudrop-2,3-IuruapoKCUNponaH-2-mui)-2-

MeTHI(heHIT )TUpa3uH-2-KapOOHOBOW KUCIIOTHI (CO cTaguu O, CUUTANACh (S)-3HAaHTHOMEpOM, 58
0,17 wmmons) B DMF (2,0 wmn) poGasmimu HATU (84 wmr, 0,22 mmonb),

mumsonpormTUaamMud (0,090 min, 0,51 mmons) u terparunpo-2H-nupan-4-amus (21 wmr, 0,21

MTI"

2

mmonb, Combi-Blocks Ne AM-1004). PeakunoHHy0 cMech mnepeMeninBanu B TedeHne 30 MuH,
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paszbasisuin EtOAc u mpombiBaiy ABaskAbpl BOJONH. BomHble ciion 00BeNUHSIN U SKCTParupoBain
EtOAc (2x). OObenuHeHHBIE OpPraHUYECKHE HKCTPAKThl MPOMBIBAJIN COJEBBIM PAaCTBOPOM,
cymmwmn Han NaxSQOs, QuunpTpoBamu u  KoHuUeHTpupoBanu. Pmaur-xpomarorpadus, ¢
smouposanueM rpaaueHToM 0-100% EtOAc Ha rekcanax, obecrneyuBana mosyueHue 80 mr
Macia. 2DTO Macio ouHumanu nocpeactsoMm mnpenapatuBHoii BOXX-MC (pH=10) u
IMO(GUIM3UPOBAIN C TOJYYEHHEeM YKAa3aHHOTO B 3aroJIOBKE COEIUHEHHs B BHAE OeJoro
nopomka (36 wmr, 50%). Ilpomykr cumranu (§)-3HAHTHOMEPOM (CM. CTEPEOXMMHUYECKOe
obocHoBanue 6viute). KXMC mns Ca0HasFaNyOs (M+H)™: m/z=423,2; naiineno 423,2. 'H AMP
(500 MI'uy, DMSO-ds) 6 8,38 (c, 1H), 8,32 (n, J=8,2 I'u, 1H), 7,71-7,50 (yu ¢, 2H), 7,58 (x,
J=1,5 T'u, 1H), 7,46 (nn, J=7,8, 2,2 T'y, 1H), 7,30 (n, J=8,0 I'y, 1H), 6,21 (1, J=55,6 I'y, 1H),
5,82 (c, 1H), 5,09 (c, 1H), 4,06-3,95 (m, 1H), 3,90-3,81 (M, 2H), 3,78 (n, J=11,2 'y, 1H), 3,69
(n, /=11,1 T'y, 1H), 3,44-3,37 (m, 2H), 2,36 (c, 3H), 1,79-1,70 (m, 2H), 1,64 (xn, J=11,4, 4,3 I'Ly,
2H).

Coenunenuss B Talnuue 6 MONy4YeHbl METONOM mpuMmepa 42, C HCHOJIb30BAHHUEM
COOTBETCTBYIOLIMX AaMHHOB BMECTO TeTparunpo-2//-nupan-4-amuHa Ha crtaguu 7. Ecmm
coeuHeHue Bbliesid B Bune conu TFA, nns ouncTku nmpuMeHsau npenapaTuBHyro BOXKX-
MC (pH=2). Ecnu coenuHeHWe BBIISISUIA B BHAE CBOOOIHOTO OCHOBAHUS, IJISI OYHUCTKHU

npumensun npenaparusayo BOXKXX-MC (pH=10).

Tab6auua 6.
HaN._N.
R
OH
¢ OH
Ne Ha3sanmue coennHeHust \ R | AKXMC
npumepa 'H AMP
3-AMuH0-6-(5-((S)-1,1-nudrop-2,3- Paccumrano
TOUTUAPOKCHITPOTIAH-2-1IT)-2-MeTHII(PEHUI )- T AT
N-((S)-1-ruppoxcurnponan-2-mui)mupasuH- NH ¢ 18H23E?N4O4
HoAr (M+H)™

2-kapOokcamun, TpudTOpareTaTHas COJb _ .

43 (enMHCTBEHHBIN SHAHTHOMED) m/z=397,2;

Hainpeno 397,1

'H AMP (400 MI'u, DMSO-ds) & 8,38 (c, 1H), 8,20 (n, J=8,2 'y, 1H), 7,80-7,49
(yu ¢, 2H), 7,57 (n, J=2,0 I'u, 1H), 7,46 (an, J=8,1, 2,0 T'y, 1H), 7,30 (a, J=8,0
I'u, 1H), 6,21 (1, J=55,5 'y, 1H), 4,06-3,95 (m, 1H), 3,78 (g, J=11,1 'y, 1H),
3,69 (m, J/=11,1 'y, 1H), 3,48-3,36 (M, 2H), 2,35 (¢, 3H), 1,15 (n, J=6,6 'y, 3H).
3-AmuH0-6-(5-(1,1-nudpTop-2,3- Paccunrano
TUTHIPOKCHITPOTIAH-2-1T)-2-MeTHII(PESHILT)- e TSt

44 N-(4-runpokcubunmkio2.2.1]renran-1- NH | CoH27F2N4Oq
W) THpa3uH-2-KapOoKcaMuy, /@/ (M+H)™:
TpudTOpaLeraTHas conb (eauHcTBeHHbIH | HO m/z=449,2;
SHAHTHOMED) HaiineHo 449, 1
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Ne Ha3Banue coequHeHust \ R | AKXMC
npumepa 'H AMP
'H AMP (400 MI'u, DMSO-ds) & 8,40 (c, 1H), 8,21 (¢, 1H), 7,72-7,48 (yum c,
2H), 7,59 (n, J=2,0 I'y, 1H), 7,46 (nn, J=7,9, 2,0 I'y, 1H), 7,30 (n, /=8,1 I'y, 1H),
6,21 (1, J=55,5 'y, 1H), 3,82-3,73 (M, 1H), 3,73-3,65 (M, 1H), 2,36 (c, 3H), 2,09-
1,94 (m, 2H), 1,93-1,79 (m, 4H), 1,78-1,63 (M, 2H), 1,63-1,39 (m, 2H).
(3-AMHHO-6-(5-((S)-1,1-mdpTOp-2,3- . ii;“m“o
JUTUAPOKCUITPONAH-2-11)-2- IEI ConHsFaNAOs
45 metuiadennn)mupasun-2-mn)((K)-2- Q (M-+H)"
(TUIPOKCUMETHLT ) TUPPOSTUIUH- | - \ m/z=423.2-
Wi)MeTaHOHa, TpHUQTOpaleTaTHas COJb HO— Haﬁ):[eﬂo? ’
(eAMHCTBEHHBIN SHAHTHOMED) 423 1 ’
Paccuurano
(8)-3-Amuno-6-(5-(1,1-gudrop-2,3- pil)
TUTHIPOKCHUITPOTAH-2-1T)-2-MeTHUII(PEeHIT)- T Ci18H23F2N4 03
N-wzonponminupasud-2-kapOoKkcaMu, NH (M+H)™:
TpudTopaneratHas coib (€IUHCTBEHHBIN \7/ m/z=381,2;
46 SHAHTHOMED) HalICHO:
381,1
'H AMP (400 MI'u, DMSO-ds) & 8,37 (c, 1H), 8,16 (n, J=8,4 T'y, 1H), 7,78-7,40
(yu ¢, 2H), 7,57 (n, J=2,0 I'u, 1H), 7,46 (an, J=7,9, 1,9 I'y, 1H), 7,30 (x, J=8,0
I'y, 1H), 6,21 (1, J=55,6 'y, 1H), 4,16-4,00 (m, 1H), 3,78 (nm, J=11,3, 2,2 I'y,
1H), 3,69 (nn, J/=11,2,2,0 'y, 1H), 2,35 (¢, 3H), 1,18 (1, J/=6,6 I'y, 6H).
3-AMuHO-6-(5-((S)-1,1-audrop-2,3- Paccuurario
JOUTUAPOKCUIIPOTIaH-2-1IT)-2-MeTHII(PEHNT )- T’ ?ij FoN:O
47 N-(3-metunrerparugpodypas-3- NH (1\2/})+ILZI; P2NaO
W) THpa3uH-2-kapOoKcaMuy, (if/\ m/z= 423' 7.
TpudpTOpaneraTHas Ccoib (CMeChb IBYX O N >
HaleHo:
UACTEPEOMEPOB) 423.1

Ipumep 48. 3-AmMuHo-N-(4-umaHoOunuka0[2.1.1]rexcan-1-nm)-6-(5-(1,1-qudrop-

2,3-AUruApoOKCUNPONAH-2-1)-2-MeTHI(e HUIT ) THPA3ZHH-2-KapOoKkcaMuy (moJsryuen

eIMHCTBEHHbII JHAHTHOMEP)

PactBop xnopuna ((tpumermncunuin)merun)maraus (1,0 M B Et,O, 67 min, 67 mmods,
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Aldrich) nobasnsimu mo xarsim k 1-(3-xmop-4-merundennn)-2,2-nudropstan-1-ony (9,1 r, 45
MMOJIb, TTOJIYY€HHOMY Kak B mpumepe 42, crtaaus 1) B nustunosoM 3¢upe (56 mu) mpu 0 °C.
ITocne 3aBepiueHust n00aBIEHUS pPACTBOpPa C MarHUHOPraHUYECKUM COEIUHEHHEM, CMeCh
nepeMemnbanu B TedeHre 10 munyt npu 0 °C, 3aTeM peakLMOHHON CMECH aBajii HarpeTbcs 10
TEMIIepaTypbl OKPY’KaIOIIeH cpenbl U NnepeMeInnBaiu B TeueHue 1,5 yaca. PeakiimoHHyo cMmech
oxnaxnaanmu 10 0°C u racunu nodasneHreM no kamisiM BonH. pactsopa HCI (2,0 N, 36 mu, 72
mMMoib). CMech MOAOrpeBaid IO KOMHATHOH Temneparypbl, pasbaBisuin Bomou (100 mu) u
skcrparuposasi MTBE (100 mut). BogHerii ciioli otaensiu u cHoBa skctparuposain MTBE (3
x 50 mu). OOBenMHEHHbIE OPTAaHUYECKUE SKCTPAKTHI MocyenoBaTebHo npombiBau 2,0 N HCI,
BOJOW M COJIEBBIM PACTBOPOM, 3aTe€M CYLIMJIM Haa Cyab(aToM HaTpus, (QUIBTPOBAIH U
KOHILIEHTpUpOBany. [IpONyKT HCMONb30Badu Oe3 AomoaHuTenbHol oumcTku (13 1, 99%). 'H
SAMP (400 MI'u, CDCIs) 6 7,48 (n, J=1,8 T'y, 1H), 7,25 (an, J=8,1, 1,8 I'y, 1H), 7,22 (x, J=8,1
I'u, 1H), 5,56 (1, J/=57,1 I'y, 1H), 2,37 (c, 3H), 1,40 (ar, J=15,0, 1,2 T'y, 1H), 1,32 (7, J=15,1 I'y,
1H), -0,14 (c, 9H).
Cmaous 2. 2-Xnop-4-(3, 3-oupmopnpon- 1-en-2-un)-1-memunbenson

ITo xamsim nobaBisiy TpuMeTwicuun Tpudropmerancynbponar (1,2 mi, 6,7 MMOIb) K
pactBopy 2-(3-xjop-4-merundenun)-1,1-qudTop-3-(tpumeruncunun)nponas-2-ony (13 r, 45
mmonb) B DCM (220 mi) mpu 0 °C. Cmech nepemernbanu B Teuenue 10 munyt mipu 0 °C, 3atem
el aBaJi HAarpeTbCs A0 TEMIEPAaTyphbl OKPYIKAIOIIEH cpeabl U MepeMeniuBaiu B TeueHue 1,5
yaca. PeaknMoHHYI0 KOnOy MOrpy:kajiu B BOASHYIO OaHIO M BHOCWJIM B HEE HACBIIIEHHbIH
pactBop NaHCOs3 (120 mut). Cmecs sxctparupoBanir MTBE (180 mi). BoxHblii ¢ii0# oTaensiu u
sKcTparupoBaii  gononHutenbHbiM MTBE (3 x 60 mi). OObeauHEHHBbIE OpPTraHUYECKUe
SKCTPAKTHI MOCJIEOBATENIbHO MPOMbBIBAIIM HachIleHHbIM pacTBopoM NaHCOs (120 wmut), Bomoi
(120 mm) wu conmeBeiM pactBopoM (140 wur), cymmnum Hax NapSOs, QunbrpoBamu u
KOHLIEHTPUPOBAIH. [IpOAYKT OYHMINAIK MOCPENCTBOM KOJOHOYHOW (isur-xpomarorpaduu, ¢
smoupoBanrueM 100% rekcaHamu, ¢ NOJYYEHHEM YKAa3aHHOTO B 3aroyioBke coeamHeHus (8,3 T,
92%). 'H AMP (400 MTI'u, CDCl3) 8§ 7,47 (n, J=1,7 T, 1H), 7,28 (na, J=8,1, 1,9 I'u, 1H), 7,23
(m, J/=8,0 I'y, 1H), 6,35 (1, J=55,2 I'y, 1H), 5,72 (1, J=1,9 I'y, 1H), 5,66 (T, J=2,3 'y, 1H), 2,39
(c, 3H). YF{'H} AMP (376 MTI'u, CDCl3) & -113,19 (c).

Cmaoua 3. 2-(3-Xnop-4-memunchenun)-3,3-oucpmopnponan-1,2-ouon (oboeauen oonum

SHAHMUOMEPOM)
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PactBop 2-xnop-4-(3,3-nudropnpon-1-en-2-un)-1-metundenszona (4,8 r, 24 mmons) B
mpem-0yTanone (64 mu) nobapnsum k cycnensuu cmec AD-mix-a (33 1, 72 mmoub, Ne 392758
Aldrich) B Bome (63 mu) mpu Temneparype 0 °C. 3arem cmech nepememmBamu npu 3°C B
TedyeHue 3 4yacoB. Jobaisuu cyiabdur Hatpus (10 ) ¥ HOJIYYEHHYIO CMECh MepEeMELINBAIN B
teueHue 10 munyT. PacTBOpUTEND YyOANAnu i vacuo, U OCTaTOK PACHpPenessiin MeKAY BOAOU U
EtOAc. Cnou pasgensanu, W BOAHBIM CJOW OKCTParupoBalid ABYMsl JOMOJHUTEIbHBIMU
nopuusima - EtOAc. OObenuHeHHbIe SKCTPakThl cymwmiaud Han NaSOs, ¢GuiabTpoBain |
koHUeHTpupoBaiu. Kononounas Quam-xpomatorpadust, ¢ smoupoBanueM rpaaueHTom 0-40%
EtOAc B rekcanax, odecrieqmia noyydyeHne YKa3aHHOTO B 3arosioBke coenurenus (5,0 r, 89%).
IMponykT cuutanmu OOOTAIIEHHBIM (S)-U30MEPOM (CM. CTEPEOXHMHYECKOe OOOCHOBAHHECM.
sviuie). 'H AMP (400 MI'u, CDCIs) § 7,56 (n, J=1,8 T'u, 1H), 7,32 (an, J=8,1, 1,7 T'u, 1H), 7,28
(m, /=8,0 I'm, 1H), 5,91 (T, J=55,8 I'y, 1H), 4,22-4,16 (m, 1H), 3,88-3,81 (M, 1H), 3,31 (c, 1H),
2,40 (c, 3H), 1,92 (1, J=6,4 T'u, 1H). PF{'H} AMP (376 MI'u, CDCl3) & -128,19 (n, J=284,2
I'm), -132,47 (1, Jr-#=284,2 T'n).

Cmaousn 4. 3,3-/[u¢pmop-2-(4-memun-3-(4,4,5,5-mempamemun-1, 3, 2-ouoxcadoponan-2-
un)penun)nponan-1,2-ouon (obozaugen OOHUM SHAHMUOMEPOM,)

g
: B

0~ I‘\

=

F OH

FOH

JlerazupoBanHy0 cMmech 2-(3-xyop-4-metmndenmnn)-3,3-nudpropnponas-1,2-guona (co
cramuu 3, cumrancs  oborameHHbIM  (S)-3HaHTHOMepoMm, 24 1, 10  MMOIb),
ouc(rmmuakonaro)nudopa (7,7 r, 30 mmodb), anerata kaims (6,0 r, 61 mmons), Pdz2(dba)s (0,46 T,
0,51 mmonp) u 2-munuknorekcuwidocdunro-2',4',6'-rpu-nzo-nponui-1,1'-6udennna (0,97 r, 2,0
MMOIb) B nuokcane (80 mu) HarpeBanu B repMeTusnpoBaHHOM (Quiakore npu 120°C B TeueHue
3,5 u. Tocne OXMakaeHNs PEeakIHOHHYI0 cMech pasdasism EtOAc, dunsrpoamu uepes Celite®
U KOHIEHTpHpOoBaJH. [IPOAYKT OYMIIANN MMOCPEACTBOM KOJOHOYHOH (smi-xpomarorpaduu, ¢
smouposanueM rpagueHToM 0-40% EtOAc B rekcaHax, ¢ MOJy4eHHEM YKa3aHHOTO B 3ar0JIOBKE
COEUHEHHs], KOTOpOe MPUMEHsUTM Oe3 JOMOJIHUTENBbHONH O4YMCTKH Ha craamu S. Jlomyckanm
Teoperndeckuii BoIxon. JKXMC mnst CisH27BFaNOy (M+NH4)™: m/z=346,2; Halineno: 346,2.

Cmaousa 5. 2-(3-(5-Amuno-6-xnopnupazun-2-un)-4-memunghenun)-3, 3-ougpmopnponan-

1,2-0uon (8vi0enen eouncmeenHvlil SHaAHmMUOMep, npeononazaemuviii (S)-uzomep)
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K xonbe, cHaO>xeHHOM OOpaTHBIM XOJOAMIBHUKOM, NOOABISIIH S-OpOM-3-XJI0pIHUpasHH-
2-amuH (2,3 1, 11 mmonb, Ark Pharm Ne AK-25099), 3,3-mudtop-2-(4-metun-3-(4,4,5,5-
tetpametu-1,3,2-nuokcaboponan-2-wn)penun)nponan-1,2-quon  (co craguu 4, CcyUUTANCA
oborameHHbIM (§)-3HaHTHOMEepOM, 3,3 T, 10 Mmoinb) u nuokcan (100 mur). BHocwu pactBop
kapOonata Hatpus (30 mu, 30 mmonb) u anaykt PdClx(dppf)-CH2Clz (0,41 1, 0,51 mmonsb), u
cMmech mponyBas Nz B T€YeHHE 2 MHUHYT. PEakIMOHHYIO CMECh HArpeBaJl IO TEMIIEPATyPhI
100°C B Teuwenme 1 waca. Ilocie oxjakAeHUss MO KOMHATHOW TeMITEPAaTypbl T0OOABIISIIH
HacbimeHabii pactBop NHiCl (100 mun). PeakunonHyO cMech mnepemMernnBain B TedeHue 30
MuHYT U 3kcrparupoBamud EtOAc (3x). OObenuHEHHbIE OpPraHMYECKHE CJIOW CYLIMIN Hal
MgSOs4, QunbTpoBaNd U KOHIEHTPUpPOBAIHW. [IpOAYKT OYMINAIM TOCPEACTBOM KOJOHOYHOH
b m-xpomarorpadun, ¢ dmouposanueM rpaaueHTom 0-70% EtOAc B rekcaHax, ¢ mojgy4eHHeM
YKa3aHHOTO B 3aroJIOBKE COEIWHEHHs. JHAHTHOMEPBl PAa3fessuld IOCPEICTBOM XHPAJIbHON
B2XKX (Phenomenex Lux Amylose-1, 21,2%250 MM, 5 MxM, 3arpy3ka: 128 mr B 2,8 ma EtOH,
smouposanue 45% EtOH B rekcanax mpu 20 mu/muH). Bpemst yaepxuBanus nuka 1: 8,3 mus,
Bpems ynepkuBaHus nmuka 2: 13,7 muH. [Tuk 1 ObUT OCHOBHBIM 3HAHTHOMEPOM U UCIIOJIB30BAJICS
Ha craauu 6 (1,1 1, 33%). Iluk 1 cuuranu (S)->HAHTHOMEPOM (CM. CTEPEOXHMHUYECKOE
obocuosanue, cm. goute). IKXMC nnst C14HisCIFaN30, (M+H)™: moHousotonHoe m/z=330,1;
Haiigeno 330,1.

Cmaous 6. 3-Amuno-6-(5-(1, I-oughmop-2, 3-oucuopokcunponan-2-un)-2-

Memunghe Hu) nUpasun-2-KkapooHO6Ast KUCIOMA (ROYyYeH eOUHCMBEHHbIT SHAHMUOMED)
HaN

PactBop 2-(3-(5-amuHO-6-XN0pTMpasuH-2-wi)-4-metuiadennn)-3,3-audroprnponan-1,2-
auon (muk 1 co cragmm 5, cumrancs (S)->HanTHoMepom, 1,1 1, 3,3 Mmomb) B 3TaHose (44 M)
oOpabareiBanu TpusTHIAMHHOM (1,9 My, 13 mmone) u agaykrom PdClz(dppf)-CH2Clz (0,27 T,
0,33 mmonb). Yepes cmech 0apOOTHPOBANIM MOHOKCHA VIJEpona, M PEAKIHOHHYIO CMECh
Harpesanu npu temnepatype 75°C B armocdepe CO B Teuenue 2,5 gaca. [Toce oxnaxaeHus 10
KOMHATHOH TeMIepaTypsl, YAAJISIN PACTBOPHUTENb in vacuo. IIpoxayKT ouuInamm mocpencTBoM
KOJIOHOYHOMH (piaiu-xpomarorpaduu, ¢ smoupoanueM rpaaueHtom 0-70% EtOAc B rekcaHax, ¢

NOJy4YeHUEM 3TUN 3-amuHO0-6-(5-(1, 1-qudTop-2,3-AUruapOKCUIIPONIaH-2-1T)-2-
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metundernn)mupasun-2-kapookcunara (1,0 r). KXMC mst C17H20F2N304 (M+H)™: m/z=368,1;
HaiimeHo 368,1.

K  pactBopy atun  3-amunHO-6-(5-(1,1-nmudrop-2,3-1uruapokcunponas-2-mi)-2-
metmiennn)mupasuH-2-kapobokcunara (1,0 r, 2,7 mmons) B MeOH (22 mut) nobasisiiu pactBop
ruapokcuna autus (0,40 r, 17 mmonb) B Bofe (22 mut). PeakinOHHYI0 CMeCh MepeMelInBaii B
TedyeHue 1,5 yaca, U yjpamsinu MeraHoa in vacuo. BopHyr cmeck noakuciasuii ao pH=3
nobasnenuem 1,0 N HCI, naceinennoi NaCl, u sxcrparuposamu EtOAc (4x). OObpenuHeHHbIe
OpraHuYecKue OHKCTpakThl cymmwin Hajg NaxSOs, (GUIbTpOBAIM M KOHLEHTPUPOBAIU C
NOJTY4eHHUEM YKa3aHHOTO B 3arOJIOBKE COEIUHEHHsI, KOTOPOe MPUMEHsUTH 0e3 TOMOJHUTEIbHON
ounctku (1,0 T, 88%) KXMC st C1sHi6F2N304 (M+H)™: m/z=340,1; naiineno 340,1.

Cmaouss 7. 3-Amuno-N-(4-yuanobuyuxnof2.1.1]eexcan-1-un)-6-(5-(1, 1-ougpmop-2, 3-
OULUOPOKCUNPONAH-2-Ul)-2-Memuipe HU) nUPasUH-2-kapooxcamuo  (NoayyeH eOUHCMBEHHbI
SHAHMUOMED)

K pacTBopy 3-amuHO-6-(5-(1,1-mudrop-2,3-IUruapOKCHIIPOTIaH-2-11)-2-
MeTHI(heHNT )TUpa3uH-2-KapOOHOBOW KHUCIOTHI (CO cTamuu O, cuurajcs (S)-sHaHTHOMepoMm, 1,0
r, 29 mvmons) B DMF (31 wmn) pmobasmsimm HATU (1,5 1, 4,0 mmomb) u N, N-

mmmzonpormudTHaaMuH - (2,2 mu, 12 mmonb). K atoii cmecn pgoGammsmm 4-

amuHOOUIMKIO[ 2. 1. 1]rekcan-1-kapoorutpwn, comp HCI (0,59 1, 3,7 mmonb, u3 npumepa 40,
cragust 3). PeakimoHHyr0 cMmech nepemernnBain B TeueHue 30 MuHYT u pasbaBimsuin EtOAc.
Opranudeckuii pacTBOp NMpOMbIBAIH BoAOH (2x). OObennHEeHHbIE BOAHBIE CIION SKCTPArupOBaIIH
EtOAc (2x). OObenuHeHHbIE OPraHUYECKHE HKCTPAKThI IMPOMBIBAJIN COJEBBIM PAaCTBOPOM,
CYIIWJIM HaJx CyJabparoM HaTpusi, (QUIBTPOBAIM W KOHLEeHTpHupoBamu. I[IpoaykT ouwmimanu
NIOCPEIICTBOM KOJIOHOUHOM (pauI-xpomarorpaduu, ¢ smouposanueM rpagueHtom 0-70% EtOAc
B TreKcaHax, ¢ mosydeHuem skenroro macia (1,1 r). DTOT HpoAyKT MOABEPra OYUCTKE
nocpenctsoM mnpenapatusHol BOXX-MC (pH 10) m nmodunmsupoBaan ¢ IMOJydYeHHEM
yKa3aHHOTo B 3arosioBke coenuHenus (0,68 r, 50%). ITpoaykt cuuranu (S)-3HaHTHOMEPOM (CM.
crepeoxumMmuieckoe obocHoBanue, cm. goiute). JKXMC mst C2oHaFaNsO3 (M+H)™: m/z=444,2;
Haiineno: 444,2. 'H AMP (500 MI'u, DMSO-ds) & 8,92 (c, 1H), 8,35 (c, 1H), 7,57 (ym ¢, 2H),
7,53 (n, J=1,9 I'y, 1H), 7,45 (an, J=8,0, 1,9 I'y, 1H), 7,28 (x, J=8,0 I'u, 1H), 6,19 (T, J=55,6 I'L,
1H), 5,80 (c, 1H), 5,08 (c, 1H), 3,77 (n, J=11,2 I'n, 1H), 3,68 (7, J=11,0 I'y, 1H), 2,35-2,33 (m,
2H), 2,32 (c, 3H), 2,05-1,99 (m, 2H), 1,97-1,95 (m, 2H), 1,95-1,90 (M, 2H). F SAMP (470 MI'L,
DMSO-ds) & -129,72 (nn, J=277,3, 55,1 I'n), -134,28 (an, /=277,4, 56,1 I'n).

IIpumep A. Anaaus ELISA THP-1 RPS6

Hns usmepenus: ocdopuposanHoro pudocomanbHoro Oenka S6 (RPS6) B nmmzartax
kierok, kiaetku THP-1 (octpblif MOHOLMTAapHBIN Jetiko3 yenoseka) npuodperaror B ATCC (r.
Manaccac, mrat Bupmxunaus, CIIA) u nonmepxkuBator B RPMI ¢ 10% 3BC (Gibco/Life
Technologies, r. Kapncban, Kamudopraus, CIIIA). nsa anammsza knerkun THP-1 HaxonsaTcs Ha
obenHeHHON chiBopoTkoii RPMI B TeueHme HouM, 3aTeM HMX mnepeHocst B RPMI (2x10°
KJIeToK/yHKy B 90 MKJ) Ha 90-JIyHOUYHBbIE IUIOCKOAOHHBIE IUTAHLIETHI, OOpabOTaHHBIE IS

kyapTuBHpoBaHus TkaHel (Corning, r. Kopuunr, mrar Heto-Hopk, CIIIA), B npucyTcTBuu MM
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OTCYTCTBUM [HMANa30Ha KOHLUEHTPALMU HCCIENyeMbIX COeAWHEHUN. HakpbITble MUIaHIIETEHI
MHKYOHpPYIOT B TeueHue 2 yacos npu temneparype 37 °C, 5% COz, 3atem oOpabaTsiBanu WM He
obpabareiBaniu 10 HM MCP-1 (MYBioSource, r. Can-[uero, mrar Kamudopuus, CIIA) B
teuenue 15 munyt npu 37 °C, 5% CO,. Ilnanwers! nenarpudyruposanu npu 1600 o6/muH, u
ynajsiiu cynepHatanTel. Knerku musyroT B Oydepe mis nusuca (Cell Signaling, r. Jlansepc,
wtat Maccauycerc, CIIIA) ¢ nmporeasubim naruouropom (Calbiochem/EMD, I'epmanust), PMSF
(Sigma, r. Cenr-Jlync, mrar Muccypu, CIIIA), HALTS (Thermo Fisher, r. Pok¢opa, mrar
WUnnunotic, CIIA) B Teuenne 30 mMuHYT Ha BiaxxHoM Jsbay. [lepex TecTupoBaHHEM JIH3aThI
KiIeTok 3amopaxkuBaroT mpu -80 °C. Jlmsatrel tectupytor Ha ELISA mna ¢docdo-RPS6
yenoBeka/MbIw/Kpbickl (R&D Systems, Inc. r. Munneanonuc, mrat Munnaecora, CIIIA).
UsmepeHre Ha IJIAHLIETE BBIMONHSIOT C HCIOJB30BAHHEM MUKPOIUIAHLIETHOTO CUHUTBIBATEJIS
(SpectraMax MS5 - Molecular Devices, LLC Sunnyvale, mrar Kamudopuaus, CIIA),
HacTopoeHHOTO Ha 450 HM ¢ koppekuueit muHbl BonHbl 540. Onpenenenne [Cso mpousBomsT
NyTeM TIOATOHKH KPHBOH MPOLEHTHOrO MHTUOMPOBAHMS MHIHOUTOpPAa IO OTHOLIEHHIO K
3HAYEHUIO l0g KOHLIEHTpAaLlMM HMHTHOUTOpPa ¢ HWCIOJB30BAHUEM MPOrPaMMHOTO OOeCTIeUeHUs
GraphPad Prism 5.0.

IIpumep B. CunuHTHNISIUMOHHBIN aHAIU3 cOnmkennst PI3K-y

Marepuansr: [y-*P]JAT® (10 mKu/mi) M CUMHTUIUIALMOHHBIE rpaHynel YSi SPA ¢
arrMOTUHUHOM 3apozsima nueHubl (WGA) npuodperamn y Perkin Elmer (r. Yonrewm, mrat
Maccauycerc, CIHIA). CyOctpar nunmakusasel, D-mumo-¢pocharnammunosur 4,5-6upocdar
(PtdIns(4,5)P2)D  (+)-sn-1,2-qu-O-oxranounrmuuepns, 3-O-¢ocdocsszannenii (PIP2), CAS
204858-53-7, npuobpenu y Echelon Biosciences (r. Conr-Jlefik-Cutn, mrar FOta, CIIA).
PexomOunanTHbi Oenok PI3Ky (p110y) uenoseka mpuobperanu y Life technology (r. I'pann
Aiinenn, mrar Hero-Hopk, CIIIA). AT®, MgCl,, DTT, EDTA, MOPS u CHAPS npuoGperanu
y Sigma Aldrich (r. Cenr-Jlyuc, mtat Muccypu, CIIA).

KuHa3Hy peakiui MPOBOAMIA B MOJUCTHPOIbHOM OefioM 384-IyHOYHOM IUTAaHIIETE
Greiner Bio-one ot Thermo Fisher Scientific B koneuHoM obbeme 25 mkia. MHruOUTOpHI CHavYa a
cepuitHo pa3basnsiii B DMSO u no0aBisuin B JIyHKH TUTAHIIETa Nepen A00aBIEHHEM IPYIuX
KOMINOHeHTOB peakuuu. Koneunas konuentpauuss DMSO B ananuze cocraBmsuia 2%. Ananus
PI3Ky npoBoamnu npu komHaTHO# Temmnepatype B 20 MM MOPS, pH 6,7, 10 MM MgClz, 5 MM
DTT u CHAPS 0,03%. PeakunonHble cMecu akTuBUpoBaiu nodaBieHueM AT®, xoHedHas
peakLHoHHas cMech cocTosmd 13 20 MkM PIP2, 2 mxkM AT®, 0,5 mKu [y-**P] AT®, 13 uM
PI3Ky. PeakunonHble cMecH MHKyOMpOBaiHM B TedeHHe 120 MHH M OCTaHABIUBAIHA PEAKLIUIO
nobasnennem 40 mxn rpanyn SPA, cycneHmupoBaHHBIX B Oydepe mnsa ramenus: 163 MM
docoar xammsa pH 7,8, 20% rmunepun, 25 MM EDTA. Koneunast koHLeHTpauus rpanyia SPA
coctasnsier 1,0 mr/mi. ITocne repMeTH3anyy IUIAHIIETOB UX BCTPSIXMBAJIHM B TEYEHHE HOYU TPHU
KOMHATHOH Temmepatype u wneHtpudyruposanu npu 1500 o6/muH B Teuenune 10 wmuH,
PaIMOAKTUBHOCTD MPOAYKTA OINpPENeNSIN MOACYETOM CLUHTWLIANUK Ha npudope Topcount
(Perkin-Elmer). Onpenenenne ICso BBINOIHAIN MyTEM NOATOHKU KPUBOH MPOLIEHTA AKTUBHOCTH

KOHTPOJISI C PAcTBOPUTENIEM IO OTHOLICHHUIO K 3HAUEHHMIO l0g KOHIEHTpAaLUU HHIHOUTOpA C
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UCTIOJIB30BaHUEM nporpamMmuoro odecnedenust GraphPad Prism 6.0,

Ipumep C. CupHTHAIALHOHHBIN aHanN3 cOauxenus PI3KS

Marepuanst: [y-*P]JAT® (10 MKu/Mi) M CUMHTUIUISLMOHHBIE rpaHynsl YSi SPA ¢
arrmoTUHUHOM 3apozsima nmeHulbl (WGA) npuodperann y Perkin Elmer (r. Yonrewm, mrar
Maccauycerc, CIHIA). CyOctpar nunuakusasbel, D-muo-¢pocharuammunosut 4,5-6udocdar
(PtdIns(4,5)P2)D  (+)-sn-1,2-qu-O-okranounrnuuepus, 3-O-hocdocsszannbiii (PIP2), CAS
204858-53-7, nmpuobpenu y Echelon Biosciences (r. Conr-Jleiik-Curn, mrar HOta, CIIA).
PexomOunanthbiii 6enok PI3KS (p1106 /p85a) uwenoseka mpuobperanu y Eurofins (r. CeiHT
UYapies, mwrat Muccypu, CIHIA). AT®, MgCl,, DTT, EDTA, MOPS u CHAPS npuoGperanu y
Sigma Aldrich (r. Cenr-Jlyuc, mtar Muccypu, CIIIA).

KuHa3HyI0 peakiuio MpOBOAWIM B MOJUCTUPOIBHOM OenoM 384-71yHOYHOM ILIAHIIETEe
Greiner Bio-one ot Thermo Fisher Scientific B koneuHoM obbeme 25 Mk UHruOUTOpHI CHava a
cepuitHO paszbasisiii B DMSO u no0aBisuii B JIyHKH TUTAHIIETa Nepen A00aBIEHHEM IPYIUX
KOMINOHEHTOB peakuuu. Koneunas xkonuentpauuss DMSO B ananuze coctaBisiia 2%. Ananus
PI3K6 npoBoauam npu koMHaTHOH Temriepatype B 20 MM MOPS, pH 6,7, 10 MM MgClz, 5 MM
DTT u CHAPS 0,03%. PeakunoHHble cMecH akTuBUpoBaiu nodaBieHueM AT®, xoHedHas
peakLuoHHas cMech coctosu u3 20 MkM PIP2, 2 mkM AT®, 0,5 mKu [y-**P] AT®, 3,4 uM
PI3K6. PeaknmionHble cMecu MHKYOHpOBaiM B TedeHHe 120 MHUH M OCTaHABIMBAINA PEAKLIUIO
nobasnennem 40 mxn rpanyn SPA, cycneHnupoBaHHBIX B Oydepe mnsa ramenus: 163 MM
docdar xamusa pH 7,8, 20% rmunepun, 25 MM EDTA. Koneunast koHueHTpauus rpanyia SPA
coctasnsier 1,0 mr/mu. ITocne repMeTH3anuy INIAHIIETOB UX BCTPSIXUBAJIHM B TEYEHUE HOYU MPHU
KOMHATHOH Temmnepatype u ueHtpudyrupoBanru npu 1500 o6/muH B TeueHue 10 wmuH,
PaaMOAaKTUBHOCTh MPOAYKTAa ONPENENSIM IOJCUETOM CUMHTHULIMU Ha npudope Topcount
(PerkinElmer). Onpenenenne ICso BBIMONHSIIN MyTEM MOATOHKH KPUBOW MPOLIEHTA aKTUBHOCTH
KOHTPOJISI C PACTBOPHUTENIEM IO OTHOLICHUIO K 3HAYEHUIO l0g KOHLIEHTpAaLMU WHrHOUTOpa C
UCTIOJIb30BaHUEM MporpaMmHoro odecnedenust GraphPad Prism 6.0,

CoenuHeHus: mprMepa TECTHPOBAIM B aHAJIU3aX, OMHCAaHHBIX B mpumepax A, B u C, u

onpenenuin y Hux 3HadeHus ICso, mokazaHHble B TaOUIe A.

Taoauma A.
ICso
Ne mp. I é)s 103(1:11\(/[) I CPSIO?’(I:;I) PI3Ky THP1 RPS6 ELISA
(uM)
la + + #
1b ++ ++ HJT
2 + + #
3 + + #
4 + + #
5 + + #
6 + + #
7 + + #
9 + + #
10 + + #
11 + + #




ICso
Ne nip. Igjgg{) ICPSIO-”(I:& ) PISKy_THIZ:l MR)PSﬁ_ELISA

12 + + 4
13 + + 4
14 + + 4
15 + + 44
16 + + 4
17 + + 4
18 + T 4
19 + T 44
20 + ++ HJ
21 + T 4
22 + ++ #
23 + T 44
24 + Tt 44
25 + ++ H/
26 + T 4
27 + ++ #
28 + ++ #
29 + T 4
30 + T 4
31 + + 4
32 + T 4
33 + + 4
34 + T 4
35 + + 4
36 + + 44
37 + + 4
38 + +++ H##
39 + +++ ##
40 + mn 4
41 + T 4
42 + T 4
43 + T 44
44 + T 4
45 + +++ H#
46 + T 4
47 + T 4
48 + T 4

+ otHocuTcsa k ICso < 100 BHM; ++ otrHOcuTcs k ICso < 500 HM; +++ oTHOCHUTCS K
IC50<2000 HM; ++++ otHOocurcs k ICso > 2000 HM.

# orHocutcs k ICso < 100 HM; ## otHocutcst k ICso < 500 HM; ### oTHOCUTCS K
IC50<1000 uM; #### otHocurcs k ICso > 1000 HM.

HJ1 o603Hauaer, 4TO JaHHBIE HE TOCTYIIHBI.

Paznmuunbpie Momudukammuu w300peTeHus, B JOIMOJHEHHWE K OINHUCAHHBIM B JaHHOM
OOKyMeHTe, OyAayT OYeBHAHBI CIELUAJUCTaM B  JaHHOW OOJNACTH  TEXHUKH W3

BBIIICTIPUBEACHHOTI'O OIIMCAHUS. Ho;:[pasyMeBaeTcsl TAaKXKE, 4YTO TaKHUE MOI[I/I(I)I/IKa]_II/II/I BXOOAT B
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o0pemM mpumiaraemori ¢Gopmysbl m3o0perenusi. Kaxnmas ccbuika, BKJIIOYasi BCE TATEHTBI,
IIaTCHTHBIC 3a1BKU U HY6J'II/IKaI_II/II/I, LHUTUPYEMBIC B HaCTOfIH_[efI 3asBKE, BKJIIFOYACTCA B HaCTOﬂH_II/Iﬁ

AOKYMEHT NTOCPEACTBOM CCBLIKH B IMOJIHOM oOBeMe.
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®OPMYJIA U3OBPETEHUS

1. Coenunenue, BEIOpaHHOE H3:

2-(3-(5-amuno0-6-(1-(MeTun-ds)-1H-nupazon-5-nn)nupaszus-2-mn)-4-merundennn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuHo-6-(1-metun- 1H-nupazon-4-un)nupasus-2-un)-4-metundenunn)-3,3,3-
TpudTOpnponas-1,2-nuoina;

2-(3-(5-amun0-6-(1 H-nmpason-4-un)nupazus-2-ui)-4-metuindenmn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-aMuHO-6-(3-MeTHIIM30KCA30I- 5 -1l ) TUpa3uH-2 -1 )-4-MeTrndenmn )-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuHO-6-(M30THA30-4 -1 )THpa3uH-2-1i)-4-Metuiadennn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuHO-6-(M30THA30-5 -1 ) THpa3uH-2-wi)-4-Metuiadennn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-amMmuHO-6-(3-MeTHIM30THA30JI-S5- 1) TUpa3HH-2-1)-4-MeTundennn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-amuHO-6-(2-MeTHUIIOKCA301I-5- 1) THpa3suH-2-ui)-4-metwindernn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuHO-6-(2-MeTnaTHA30- S -WIT)IHpa3uH-2-1i)-4-merundenmn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuHO-6-(0KCca3on-5-un)nupasuH-2-mn)-4-merunennn)-3,3,3-rpudTopnponas-
1,2-muona;

2-(3-(5-amunHo-6-(1H-upason-1-un)nupasus-2-mnn)-4-merundenmn)-3,3,3-
TpudTOpnponas-1,2-nuoina;

2-(3-(5-amuno-6-(1H-1,2,3-tpuazon- 1 -un)nupasus-2-wun )-4-metunderun)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amunHo0-6-(2H-1,2,3-Tpuazon-2-wn)nupasuH-2-mn )-4-metundermn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amuno0-6-(1H-1,2,4-Tpuazon- 1 -un)nupasus-2-mn )-4-metundermn)-3,3,3-
Tpudropnponas-1,2-auomna;

2-(3-(5-amuHO-6-(2-MeTHUIIOKCA30JI-5- 1) THpa3uH-2-ui)-4-(Metwn-ds )pennn)-3,3,3-
Tpudropnponas-1,2-auona;

2-(3-(5-amun0-6-(3-metmi- | H-nupazon-4-un)nupasud-2-un)-4-(Meti-ds ) peHu) -
1,1,1,4,4,4-rekcadpropOyran-2,3-1uona;

2-(3-(5-amun0-6-(3-metmi- |H-nupazon-4-un)nupasud-2-un)-4-(MeTi-ds ) peHu) -
1,1,1,4,4,4-rekcadpropOyran-2,3-1uomna;

2-(3-(5-amun0-6-(1-((1-metun- 1H-nupazon-3-uin)cyibh OHUIT )a3e TUAMH- 3 - 1T ) ITHPA3UH-
2-un)-4-merundennn)-3,3,3-tpudropnponas-1,2-auona,;

(3-(3-amunO-6-(2-MeTn-5-(1,1,1-TpudTop-2,3-1uruapOKCUIponaH-2-

W) (pEHNUI )TUPA3HH-2-MIT) UKJI00Y THIT ) (3 -THAp OKCHA3ETHINH- | -UT)MEeTaHOHA; U
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2-(3-(5-amuHO-6-(TpHdTOpMETILI )IHPa3UH-2-10)-4-MeTundenmn)-3,3,3-
Tpudropnponas-1,2-auona;

WIH ero (papMareBTHUeCKu npuemsiemMast Cob.

2. @apmarneBTUyYeCKass KOMIIO3HMLMS, COAepiKallas COeJUHEeHHe Mo m. | wim ero
(apmMaLeBTHYECKH MPUEMIIEMYIO COJb, U (DapMaleBTUUECKH NPHEMJIEMBbIH HAIOJHHUTENb WM
HOCHTEJIb.

3. Cnocob uHruOMpoBaHust akTHBHOCTH krHAa3bl PI3Ky, BKIIIOYatOMuii KOHTAKTHPOBAHHE
KHHAa3bl C COeNMHEHNEM 110 1. 1 Wi ero GapMaleBTU4eCKH MPUEMIIEMON COJIBIO.

4. Cniocob mo 1. 3, B KOTOPOM COeTMHEHHE WK ero (hapMarleBTHUECKH MPpUeMIIeMasi COJb
npescTaBisieT co0oi cenekTuBHbIA nHrnOuTOp st PI3Ky mo cpaBHeHMIO ¢ ogHO# uimn Oonee U3
PI3Ka, PI3Kp u PI3KS.

5. Cnoco0 nedeHus: y mauueHTa 3a0O0JIeBaHUS WM HAPYIICHUS, rae 3a00JieBaHUE HITU
PacCTPOWCTBO MPENCTABJISIET COOOM ayTOMMMYHHOE 3a00JieBaHHE WIIH PACCTPOINCTBO, WU PaK,
CBSI3aHHBI C AHOMAJIbHOM OSKCIPECCHell WM aKTHUBHOCTBIO KkuHa3bl PI3Ky, Brirouarommii
BBEJIEHHE MALHEeHTY TepaneBTHUECKU 3(PPEKTUBHOrO KOJIUYECTBA COSNMHEHHs MO M. 1, Win ero
(dbapManeBTHYECKH IPUEMIIEMOU COJTH.

6. Crocob o m. 5, rae 3aboneBaHue WM HAPYIIEHUE MPEACTABISIET COOOH pak JIETKOro,
MEeJIAHOMY, PaK MOJPKENTYIOYHOM JKeNie3bl, paK MOJIOUHOH KeNie3bl, paK MPeICTaTeIbHON JKee3bl,
paK Me4eHH, paK TOJCTOH KHWINKH, PaK SHIOMETPHS, paK MOYEBOrO My3bIps, PaK KOXKH, paK
MATKH, PaK MOYKH, PaK JKeJNyaKa, CEMHHOMY, TePaTOKapLHHOMY, aCTPOLIUITOMY, HelpobiacTomy,
IJIMOMY WJIH CAPKOMY.

7. Cnocod mo m. 6, rae 3a0oyieBaHUE WM PACCTPONCTBO MPENCTAaBIIET COOOU pak
TOJICTOM KHUILKH.

8. Cnocod mo m. 6, roe 3a0oneBaHHe WM PACCTPOMCTBO TMPEACTaBIIsIET COOOM pak
KEJTY KA.

9. Cnocod mo m. 6, rae 3a0oyeBaHUE WM PACCTPONCTBO MPENCTAaBIsIET COOOU pak
SHIIOMETPHSI.

10. Cnoco6 mo m. 6, rae 3abojeBaHHe WU PACCTPONCTBO MpEnCTaBjsieT COOOH pak
MOKETY JOUHOM JKENE3bI.

11. Cnocob mo m. 6, rae 3abojeBaHHe WU PACCTPONCTBO TpPENCTaBjsieT COOOH pak
MIOYKH.

12. Crnocob mno m. 6, rae 3a0oeBaHUEM HJIM PACCTPONCTBOM MPENCTABIISIET COOOW pak
MOJIOYHOM KE€JIE€3bI.

13. Cmocob6 mo m. 12, rae pak MOJIOYHOW >KeNe3bl MPEACTaBisieT coOOH TPOHHOU
HEraTUBHBIN PaK MOJIOYHOM KeJIe3bl.

14. Cniocob mo 1. 6, rae 3a001eBaHNe WIN PACCTPONHCTBO NMPEACTABISIET COOOH pak KOXKH.

15. Crmocob mo m. 6, roe 3abojieBaHWE WM PACCTPOHCTBO TMPEACTABISIET COOOMU
TUIOCKOKJIETOUHBIN PaK rOJOBBI U LIEH.

16. Ilpumenenue coequHeHust 1o 1. 1 win ero apmManeBTHUeCKH IPUEMIIEMON COJTU JJIst

JeUeHUus y TmainueHTta 3a00eBaHMsl WM HapylIeHus, rae 3a0oJeBaHHE WM PacCTPOHCTBO
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npenacTaBisieT coboii ayTOMMMyHHOE 3a00NieBaHNE WIIM PACCTPONCTBO, MIIM PaK, CBS3AHHBIN C
QHOMAJIBHOW SKCIIPECCUEN MIIM aKTUBHOCTBIO KHHA3bl PI3KYy.

17. Tlpumenenue o m. 16, roe 3a0oneBaHne WM HApyLIEHUE MPEACTaBIsIeT COOOH pak
JIETKOT'0, MEJJAHOMY, PaK MOJKEIYyAOUYHOM XKENe3bl, paK MOJIOYHOM KeNe3bl, paK MPeACTaTeIbHON
JKEJIe3bl, paK MEeYeHH, pak TOJICTON KUIIKU, PaK SHAOMETPHs, paKk MOYEBOTO My3bIps, paK KOXH,
paKk MaTKM, paK II0YKHM, paK >KeJIyAKa, CEMHUHOMY, TEpPaTOKapLUMHOMY, AacCTPOLUTOMY,
HelpoOIacToMy, MIHOMY HIIH CAPKOMY.

18. ITpumeHnenue 1o m. 17, rue 3adoyieBaHne UM PACCTPONCTBO MPEACTABISIET COOOM pak
TOJICTON KHUIIKH.

19. ITpumenenue o m. 17, rue 3adoeBaHne UM PACCTPONUCTBO MPEACTABISIET COOOM pak
JKETYIKA.

20 IMpumenenwue no m. 17, rae 3a0ofieBaHUE WU PACCTPONCTBO MPEACTABIISIET COOOM pak
SHIOMETPUSL.

21. ITpumenenue no m. 17, rue 3adoeBaHre WM PaCCTPONUCTBO MPEACTABISIET COOOM pak
MOKETY JOUHOM JKENE3bI.

22. ITpumenenue o 1. 17, rue 3adoneBaHre WM PacCTPONUCTBO MPEACTABISIET COOOM pak
MOYKH.

23. Ilpumenenwue no 1. 17, rae 3a0oieBaHUEM WU PACCTPONCTBOM MPEACTABIISIET COOOMU
pax MOJIOYHOM >KEJIE3bI.

24. IlpumeHenne Mo 1. 23, rae pak MOJOYHOH >Keye3bl MPENCTaBIsieT COOOH TPOWHOMN
HETraTUBHBIN pak MOJIOYHOMN KEJE3Bl.

25. Ilpumenenue o 1. 17, rue 3adoseBanre WM pacCTPOHCTBO MPEACTABISIET COOOM pak
KOXKH.

26. Ilpumenenne mo 1. 17, roe 3aboneBaHre MM PACCTPOHCTBO MPEACTaBIsIET COOOH
TUIOCKOKJIETOYHBIN pak rOJIOBbI U IIEH.

27. IlpumeHeHue coenquHeHus 110 M. | wiu ero papmMareBTHYEeCKH MPUEMIIEMON COJTU ISt
TIOJTY4EHHS! JIEKAPCTBEHHOTO CPEICTBA JJIsl JICUEHUs V MalueHTa 3a00JeBaHUsl WIN HAPYIICHUS,
rae 3a0ojieBaHUe WM PACCTPOMCTBO MPEACTABISAET COOOM ayTOMMMYHHOE 3a00JeBaHHE WJIH
PacCTPONCTBO, WJIM PaK, CBA3AHHBIM C AHOMAJIbHOM AKCHPECCHEN WM AKTUBHOCTBE) KHHA3BI
PI3KYy.

28. Ilpumenenue no m. 27, roe 3aboyieBaHue WM HAPYLIEHUE MPEACTaBisseT COOOH pak
JIETKOT'0, MEJJAHOMY, PaK MOJIKEIYyAOUYHOM XKeENe3bl, paK MOJIOYHOM KeNe3bl, paKk NPeACTaTeIbHON
JKEJIEe3bl, paK MEYeHH, PaK TOJICTON KHIIKH, PaK SHIOMETPHs, paK MOYEBOTO My3bIPs, PaK KOXKH,
paKk MaTK{, paK IMOYKH, paK >KeJIyAKa, CEMHUHOMY, TEpPaTOKapLUUMHOMY, AaCTPOLMTOMY,
HEeWpOoOIacTOMY, TJTHOMY UJIH CAPKOMY.

29. ITpumenenue 1o 1. 28, rue 3adoyieBaHre WM PACCTPONUCTBO MPEACTABIISIET COOOM pak
TOJICTON KHUILIKH.

30. Ilpumenenue o . 28, rae 3a0osieBaHNE WIH PACCTPONCTBO MPENCTABISIET COOOH pak
JKENTYIKA.

31 Ilpumenenue no 1. 28, rae 3abojeBaHNe WIH PACCTPONCTBO MPEACTABIIET COOOH pak
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SHAOMETPHUSL.

32. Ilpumenenue mo 1. 28, rae 3a0ojieBaHNE WIH PACCTPOMCTBO MPENCTABISIET COOOH pak
MOKETY JOYHOM JKENE3bI.

33. Ilpumenenue no 1. 28, rae 3a0osieBaHNE WM PACCTPOICTBO MPENCTABIsIET COOOH pak
MOYKH.

34. Tlpumenenue mo 1. 28, rae 3a0ojeBaHIEM HJIH PACCTPOMCTBOM MPEACTABISIET COOOH
PaK MOJIOYHOM KENE3bl.

35. Ilpumenenue mo 1. 34, rae pak MOJOYHOH >Keye3bl MPeACTaBIsieT COOON TPOWHOMN
HETraTUBHBIN paK MOJIOYHOM KEJE3Bl.

36. Ilpumenenue 1o . 28, rae 3a00JieBaHUE WIIH PACCTPOMCTBO MPENCTABIISIET COOON pak
KOXH.

37. Illpumenenune no 1. 28, rae 3a0oeBaHUE UM PACCTPONCTBO MPEACTABISIET COOOMU
TUTIOCKOKJIETOUHBIA PpaK roJioBbl U IICH.

ITo noBepenHoCcTH
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