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OIIMCAHUE U30BPETEHUA
2420-562616EA/061
TPETHYHDBIE CIIMPTHI B KAYECTBE HHI'HBUTOPOB PI3K-y

OBJIACTH TEXHUKU

Hacrosimee mn300peTeHHe OTHOCHTCSI K COCOMHEHHSIM TPETUYHOIO CIHUPTA, KOTOpbIE
MOAYJUPYIOT aKTUBHOCTh (poconHozutua-3-kunasel-ramma (PI3Ky) u nmpuronss! s neveHus
3a0oneBaHMii, CBsI3aHHBIX C akTUBHOCTBIO PI3Ky, Bkimouas, Hanmpumep, ayTOUMMYyHHbIE
3a0oNieBaHMsl, PaK, CEPACYHO-COCYAUCTbIE 3a00JIeBaHHS U HEUPOAETreHePaTUBHbIE 3a00JIeBaHUS.

YPOBEHb TEXHUKU

dochounozurun-3-kunazel (PI3K) orHocaTcss k OOJBIIOMY CEMEHCTBY JIMITUAHBIX
CHUTHAJIBHBIX KHHA3, KoTopele (Gochopumupyror dochounosuruasl B monokeHun D3
uHosutosmpHOro kousbia (Cantley, Science, 2002, 296(5573):1655-7). PI3K nenstcss Ha Tpum
knacca (kmacc I I u III) B 3aBUCHMOCTH OT UX CTPYKTYPBI, PETYJIHPOBAHUS U CHEHHU(PUIHOCTH
cyocrpara. PI3K kmacca I, koropeie Bkmrouator B cedsi PI3Ka, PI3KB, PI3Ky u PI3KS
NPEACTaBISIIOT COOOM CEeMEWCTBO JHUMHMOHBIX U MPOTEUHKHWHA3 JBOHHON Crenu(puuHOCTH,
KOTOpBIe KatanmusupyroT ¢ochopunmuposanue docharuammmHosuto-4,5-6uchocdara (PIP,),
npuBogsimee K obOpasoBanuro  (ocharugmnunosuron-3.4,5-rpucpochara  (PIP3). PIP;
BBIIOJIHSAET (PYHKIUIO BTOPOrO MECCEHDKEPa, KOTOPBI KOHTPOJHMPYET PsA  KJIETOUHBIX
NPOILIECCOB, BKJIIOYAsl POCT, BBDKMBAHUE, aare3wio U murpammo. Bee uetsipe m3opopmer PI3K
kjacca | cymecTByrOT B BUIE IeTEpPOIUMEPOB, COCTOSIINX M3 KATAIUTUYECKOH CyOBEeIUHULIBI
(p110) m TecHO CBS3aHHOM pEryJATOPHOM CYOBEAMHULBI, KOTOpPas KOHTPOJHPYET UX
SKCIIPECCHUIO, aKTHBALIMIO U noakieTouHyto Jokamuzaumio. PI3Ka, PI3KP u PI3K6 cesaseiBatoTcs
C PeryJsTOpHOH CyOBeqUHMIEH, W3BECTHOW Kak p85, M akTHBUpPYIOTCS (DakTOpamMu pocTa H
LIUTOKMHAMHU Yepe3 TUPO3MHKHHA3a-3aBUCUMBIN MexaHusM (Jimenez, et al., J Biol Chem., 2002,
277(44):41556-62) B 1o Bpemsa kak PI3Ky accouuumpyercs ¢ 1ByMs peryisiTOpHbIMU
cyopenuuunamu (pl01 u p84), W ero akTUBALMs OMNPENENIeTCS AaKTHUBALMEH pEeLEeNnTOPOB,
cesizaHHbIX ¢ G-Oenkom (Brock, et al, J Cell Biol, 2003, 160(1):89-99). PI3Koa u PI3Kp
sKcrpeccupyroress  moBcemectHo  HamporuB, PI3Ky wu  PI3KS  npeumymuecTBeHHO
skcnpeccupyercs B yetikouutax (Vanhaesebroeck, et al., Trends Biochem Sci., 2005, 30(4):194-
204).

Oxcnpeccusi PI3Ky B OCHOBHOM orpaHu4mMBaeTcss KpOBETBOPHOM CHUCTEMOMN, XOTS OH
TaKXXe MOXeT ObITh OOHapy»KeH Ha Oojiee HU3KOM YpOBHE B HHAOTENUH, cepaue u mosre. PI3Ky
HOKAayTUPOBAHHBIE MBIIIM WIH MBI C HOKHHOM (PYHKLUHMOHAJbHO HEAKTUBHOW KHHA3bI
SIBJISIFOTCST HOPMAJIBHBIMH U TUIOJOBUTBIMUA U HE MMEIOT SIBHBIX HEOJIAronpusITHbIX (DEHOTHUIIOB.
AHann3 Ha KJIETOYHOM ypoBHe mokasbiBaer, 4to PI3Ky tpebyercs mns mpoussonctsa PtdIN
(3,4,5)P3, uanyumpoanHbix jurannoM GPCR, xemorakcuca M pecnmupaToOpHOro BbIOpoca B
Helirpopunax. PI3Ky-HyneBele Makpodarn W OEHAPUTHbIE KJIETKH J€MOHCTPUPYIOT
MOHIKEHHYI0 MUTPAIUIO K Pa3HOOOpasHbIM xeMoarTpakTantaMm. T-kierku ¢ gedunurom PI3Ky
JIEMOHCTPHUPYIOT HapyLIeHHe BBIPAOOTKM LIMUTOKMHOB B OTBET Ha CTUMYJLiMi0 aHTU-CD3 nnmm

Con A. PI3Ky, paboratomuii HIke pernentopa aaeHosnHa A3A, sBISETCS KPUTHYECKUM IS



YCTOMUYMBOW AETPaHYJSIUN TYYHBIX KJIETOK, MHAYLUPOBAHHOHN INMEPEKPECTHBIM CBSI3bIBAHUEM
FCeRI ¢ IgE. PI3Ky Taxke nmeeT Ba)xHOE 3HaueHHUe AJisl BDKUBaHUs 303uHO(uioB (Ruckle et
al., Nat. Rev. Drug Discovery, 2006, 5, 903-918)

VYuuteiBas €ro YHUKaJbHbIM TATTEPH OKCIPECCUH M KJIETOYHble  (YHKIHH,
noreHimaibHas posnb PI3Ky B pasnuuHbBIX MOJENSAX ayTOMMMYHHBIX U BOCHAJIUTENBHBIX
3a0oneBaHnii ObUta HCCIENOBAaHA C MOMOLIBKD TIEHETHYECKHX U (HapMaKOJOTHYECKHX
UHCTPYMEHTOB. B Mozensx acTMbl U ajepruy, MbIIIN PI3Ky'/' WM MbIIH, 00paboTaHHBIE
unruouropom PI3Ky, mokasamu nedexkTHyr0 CHOCOOHOCTh  MOBBIATH  KOHTAKTHYIO
THIIEPYYBCTBUTEBHOCTD M PEAKLWU TUIEePUyBCTBUTEIBHOCTH 3aMEIJICHHOTO THMA. B maHHBIX
mozensix PI3Ky O6bu10 moka3zaHo, 4TO OH BaskeH JJIsl pEKPYTHHra HEUTPOPHIIOB U 303MHO(HIIOB B
IbIXaTeNIbHbIEC yTH U AETPAHYJSILIH TYYHBIX KJIETOK (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 nByX pa3HBIX MOAESIX OCTPOro NaHKpearnta reHeTnueckas abmsmms PI3Ky
3HAYUTENPHO CHU)KAJIa CTETIEHb MOBPEKACHUS/ HEKPO3a AllMHO3HBIX KJIETOK M MH(PUIbTPALUU
HelTpodmioB 6e3 Kakoro-audo BIUSHUS HA CEKPETOPHYIO (DYHKIIUIO U30JIMPOBAHHOTO alMHYCA
nopkenynouHoit skenessl (Lupia et al., Am. J. Pathology, 2004, 165, 2003-2011). Mpumu PI3Ky
" Gbinn B 3HAYMTENBHON CTEIEHH 3ALIMIICHBl B YETHIPEX PA3IHUHBIX MOIENAX PEBMATOMIHOTO
aprputa (CIA, o-CII-IA, nepenmuBanue ceBoporku K/BxXN wu tpancrennsnii TNF), a
uHrudouposanue PI3Ky mopasisiio mporpeccupoBaHie BOCHANEHUS! U TIOBPEXKIEHUS CYCTABOB B
mognensix CIA u o-CII-IA (cm., manpumep, Camps et al., Nat. Medicine, 2005, 11, 939-943;
Randis et al., Eur. J. Immunol, 2008, 38, 1215-1224; Hayer et al., FASB J., 2009, 4288-4298). B
MbIIuHON Momenu MRL-Ipr cucreMHOIl KpacHOW BOJUaHKHM 4esjoBeka, wHruourop PI3Ky
CHIDKQJI TJIOMEPYJIOHE(PUT U yBEIUYHMBAJI MPOAOJIKUTEIBHOCTh >ku3HU (Barber et al.,, Nat.
Medicine, 2005, 9, 933-935).

HNmeroTcss naHHBIE, CBHUIETENBCTBYIOLIME O TOM, UYTO XPOHHYECKOE BOCIMAJIEHHE
BCJICACTBHE MH(DUIBTPALIMK KJIETKAMH, MPOUCXONSALUIMMH U3 MHEJIOUAOB, SIBJISIETCS KIIFOYEBBIM
KOMIIOHEHTOM B pa3BHUTUH HEHPONETeHEePATUBHBIX 3a0O0JIeBaHMI, TAaKUX Kak OOJIe3Hb
Anprretimepa (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 STUM MPEIIOKEHHEM ObLIO TOKA3aHO,
yro  wuHruOuposanne PI3Ky  ocmabnser  AP(1-40)-uHnyuupoBaHHOE  HAKOIUICHHE
AKTUBUPOBAHHBIX ACTPOLIUTOB M MHKPODJIMIO B THUIINOKAMIIE W TNPEAOTBPALIAET BbI3BAHHBIN
NEeNTUAOM KOHTHUTHBHBIN Ne(PUINT U CHHANTHYECKYIO AUCHYHKINH B MBIIHHON Moxenun AD
(Passos et al., Brain Behav. Immun. 2010, 24, 493-501). Jlebunur win narnduposanue PI3Ky
TAKXKe, KaK ObUI0 TMOKAa3aHO, 3aJCpPKUBAIOT HA4Yalo M OOJEer4aroT CHMITOMBI IIPH
SKCIIEPUMEHTAJIPHOM ayTOMMMYHHOM 3HIE(aJOMHUENUTe Y MbIlell, MbIIUHOW MOAENn
pacCesHHOTO CKJIepO3a YeNIOBEeKa, KOTOopas SIBIsIeTCs ApPYyroi (opmoil HelpoaereHepaTHBHOIO
3abonesanus (cM., Hanpumep, Rodrigues et al., J. Neuroimmunol. 2010, 222, 90-94; Berod et al.,
Euro. J. Immunol. 2011, 41, 833-844; Comerford et al., PLOS one, 2012, 7, e45095; Li et al.,



Neuroscience, 2013, 253, 89-99).

XpoHHUecKoe BoOcCNajieHue (GOpPMAIbHO NPU3HAHO OJHUM W3 MPH3HAKOB MHOTHX
pa3nu4HbIX BUIOB paka. COOTBETCTBEHHO, CEJIEKTHBHBIE MPOTHBOBOCIAIUTENbHbBIE MPENapaThl
NPEACTaBJSIIOT COOOM HOBBIM Kilacc mpoTtuBopakoBoil Tepanuu (Hanahan m Weinberg, Cell,
2011, 144, 646-674). Tlockombky cooOmanoch, 4yro PI3Ky omocpenyer pa3sHooOpa3Hbie
BOCIIAJIUTENbHBIE MPOLIECCHI, €r0 POJIb B KAYeCTBE HMMMYHHOH MHIIEHU OHKOJIOTMHU Takke Oblia
uccienoBana. B HemaBHMX uccienoBaHMsIX cooOmanoch, yro aeduuur PI3Ky momasnsn poct
OMyXOJIN B CHHTEHHBIX MOJAEJSIX paka JIETKOro, paka MOIPKETyIOYHOH JKelne3bl U MeJIaHOMBI
(LLC, PANO2 u B16). Iedpuuut u uarnbuposanue PI3Ky Tak:ke HHruOupoBaam pocT OMmyxoJiu
B MOJIeJIM CIIOHTAHHOTO paka MoyiouHoi »kene3bl (Schmid et al.,, Cancer Cell, 2011, 19, 715-
727). JanbHelimee uccienoBanue mokasajio, uto aedpumur PI3Ky mMokeT ociabuth BocmajeHue
U POCT OIMyXOJIM Y MBIIIEH C KOJIUTOM, CBSI3aHHBIM ¢ pakoM Tojictoi kuinku (Gonzalez-Garcia et
al., Gastroenterology, 2010, 138, 1373-1384). IlompoOHbIi MEXaHHUCTUYECKUN aHAJH3
TMOKA3bIBAET, YTO MHQUIBTPALUs OMyXOoNu MUeNoMaAHbIME KiaeTkamu CD11b* MokeT BbI3bIBaTH
MPOTYMOPUI€HHOE BOCHAajieHHe B Mectax omyxoJiei, a PI3Ky B MHUETOMAHBIX KJIETKaX HUMEET
pemaromee 3HaYeHHE Ui TNepefadd CUTHAJOB PA3JIMUHBIX XEMOATTPAKTAHTOB B IOCTaBKE
kjetok B omyxoib (Schmid et al.,, Cancer Cell, 2011, 19, 715-727). [pyrue uccrenoBaHUs
npeanonarawt, 9ro PI3Ky takke HeoOxomum st nuddepeHnany HauBHbIX MHEJIOUIHBIX
KJIeToK B Makpodarm M2 B mecrax omyxomud. Makpodarn M2 crnocoOCTBYIOT pocTy H
NPOTPECCUPOBAHMIO OMYXOJIM, CEKPETHPYs HWMMYHOCYIpPECCHBHble (DAKTOpPbL, TaKHe Kak
apruHaza 1, KOTOpas paspylLIaeT MUKPOOKPYKEHHE apruHHHAa B OINYXOJIHM, TEM CaMbIM
cnocobctByst rubenu T-knerok u mHruOuposanuto NK-xierok (Schmidt et al., Cancer Res.
2012, 72 (Suppl 1: Abstract, 411; Kaneda et al., Cancer Res., 74 (Suppl 19: Abstact 3650)).

B nononHeHume Kk €ro MNOTEHUUANBHOW pPOJIM B MPOABIKEHHM MPOTYMOPUT€HHON
mukpocpensl, PI3Ky Moker urparb akTHBHYIO posib B pakoBbIX kierkax. CooOmaercsi, 4To
PI3Ky nHeoOxomum misi mepenadu curHaioB ot oHkorena VGPCR, komupyemoro capkomoii
Kanorty, u pocTa onyxoiu B MbIIIKUHOM Moaenu capkomsl (Martin et al., Cancer Cell, 2011, 19,
805-813). Taxxke Obuto mpemioxeno, uyro PI3Ky tpebyercs mms pocra kinerok T-ALL
(Subramanjam et al., Cancer Cell, 2012, 21, 459-472), PDAC u HCC (Falasca u Maffucci,
Frontiers in Physiology, 2014, 5, 1-10). Kpome Toro, B 0630pe OBMXYIIUX MYyTaLUi MPU pakKe
MOJIKEJTy IOYHOH keJie3bl ObLTo 00HapyskeHo, uTo reH PI3Ky comep kUt BTOPYIO MpencKka3yeMyro
newkymyo Mmyrtanuio (R839C) ¢ nHamBeicium OamoM cpenu HaOopa TeHOB, paHee He
UICHTU(QUIUPOBAHHBIX B Ka4eCTBE ABIDKYIIEH CHIIbI paka MojkenynodHoi skene3nl (Carter et
al., Cancer Biol. Ther. 2010, 10, 582-587).

Hakonen, Takxke cooOmanoce, urto pnepummr PI3Ky obecneunBaer 3amuty
SKCIIEPUMEHTAJIBHBIM JKHBOTHBIM B PA3JIMYHBIX MOJAEISIX CEPACYHO-COCYIUCTHIX 3a00JIeBaHUI.
Hampumep, orcyrcTeue PI3Ky ymeHbmnino Obl BHI3BAHHOE AHTHOTEH3UEH COKPAIEHUE TITaIKUX
MBI ¥, CJIEAOBATENbHO, 3AIMUTHIIO OBl MbIEHl OT BBI3BAHHON AHTMOTEH3MEH THUIEPTOHUH
(Vecchione et al., J. Exp. Med. 2005, 201, 1217-1228). B ctporux Mozessix nH}papkra MHOKapaa

KUBOTHBIX HHruOmpoBanue PI3Ky obecreumBaio MOIIHYIO KapAHOMPOTEKIHIO, YMEHbIIast



pasButne uHdpapkrTa u coxpansist pynkumo muokapaa (Doukas et al., Proc. Natl. Acad. Sci. USA,
2006, 103, 19866-19871).

ITo 3TUM NpUYMHAM CYIIECTBYET HEOOXOAUMOCTb B Pa3pabOTKe HOBBIX HMHTHOUTOPOB
PI3Ky, xoTopble MOXHO HWCHOJB30BAaTh MJIsI JIEYEHUS TakuX 3a00JeBaHUM, Kak pak,
aAyTOMMMYHHBIE PAacCTPOMCTBA, a TAaK)Ke BOCMAIUTENbHBIE M CepaedHble 3a0o0jeBaHus. JTa
3asiBKa HAIIPABJICHO Ha 3Ty MOTPEOHOCTDb U JPYyTHE.

CYIIHOCTD U30BPETEHUA

JlanHOe U300peTeHne OTHOCUTCS, CPEeNU Mpovero, k coenuueHusM Gopmybl (1):

” 4
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Wi ero (GapMareBTUYeCKH MPUEMIIEMOI CONM, TZI€ COCTaBHBIE HJIEHBI OIpPENeNIeHbl B
TAaHHOM JJOKYMEHTE.

B nanHOM M300peTeHNN JOTIONHUTENIBHO MpeIoskeHa hapMaleBTHUECKHe KOMITO3ULIH,
comepkamue coenunenue ¢opmysbl (I) mnm ero (apmaneBTHUECKH MNPUEMIIEMYIO COJb H
(bapmMareBTUIECKH TPHEMIIEMbII HOCUTENb.

Hacrosimmee m3oOpereHne Takke OTHOCUTCS K CIocoOaM MHIHOMPOBaHMS aKTHBHOCTU
PI3Ky-k1Ha3bl, BKIFOYAIOIINM MPUBEIECHHE JAHHON KMHA3bI B KOHTAKT C COeqUHEHHnEM (opMyJibl
(I) nnu ero papmarieBTHUECKN TPHEMIIEMOI COJIBIO.

Hacrosiimee u3oOpereHre Tak)ke OTHOCHTCS K CrOco0aM JiedeHus 3a00JIeBaHUsSl WM
PacCTpONCTBA, CBA3AHHOIO C AHOMAJBHOM 3Kcrpeccued uiau akTuBHOCTBEO PI3Ky-kunHasbl y
NAIMEHTa, yTeM BBEICHUS MALMEeHTY TePareBTHYECKU 3(P(PEKTUBHOTO KOJHYECTBA COETUHEHHSI
¢dopmyet (1) i ero papmaneBTHUECKN IPUEMIIEMON COH.

Hacrosiimee mn3o0pereHne Take OTHOCHTCA K coeauHeHHro ¢opmyinsl (I) wimm ero
(bapMarieBTHYECKH TPUEMIIEMON COJTU Il MPUMEHEHUs B JIIOOOM M3 CIIOCOOOB, ONMHCAHHBIX B
TaHHOM JIOKYMEHTE.

Hacrosimmee n3o0pereHne Takke OTHOCUTCS K MPUMEHEHUro coenuHeHust Gopmyinsl (I)
WM ero (papManeBTHYECKH MPUEMJIEMOI COJM AJISl TIONYYeHUs JIEKAPCTBEHHOTO CPENCTBA AJIS
NPUMEHEHUs B JIFOOOM 3 CIIOCOOOB, OMMUCAHHBIX B TAHHOM JIOKYMEHTE.

KPATKOE OITIUCAHUE 'PA®OHYECKUX MATEPHAJIOB

Ha @wur. 1 npousutroctpuposana quarpamma nPCA kpucranmueckoit ¢popmsl I [Tpumepa
P1.

Ha ®ur. 2 npounmoctpupoBans! pe3ynbraTsl skcnepuMenTa JICK ansa kpucrananueckoin

¢dopmsl I ITpumepa P1.



Ha ®ur. 3 nponmnocTpupoBaHbl pe3yabTaThl sKkcriepumenTa TI'A 17151 KpUCTaUIMYECKOH
¢dopmsl I ITpumepa P1.

Ha ®ur. 4 npowwumnoctpupoBana nuarpamma nPCA  kpucrammdeckoir (opmer 11
IIpumepa P2.

Ha ®ur. 5 npounmoctpupoBans! pe3ynbrathl s3kcnepumenTa JCK nns kpucramimyueckon
¢dopwmsi II ITpumepa P2.

Ha ®ur. 6 nponutocTpupOBaHbl pe3yJabTaThl SKcriepumenTta TI'A 1181 KpUCTaIMYECKON
¢dopwmsi II TTpumepa P2.

Ha ®wur. 7 npomwmnmoctpupoana auarpamma nPCA kpucrammmueckor ¢opmer 111 B
IIpumepe P3.

Ha ®ur. 8 npounmoctpupoBans! pe3ynbrathl skcniepumenta JICK nns kpucraminyeckoit
¢dopmst 111 ITpumepa P3.

Ha ®ur. 9 npounntocTpupoBaHbl pe3yabTaThl sKcriepumenTa TI'A 1151 KpUCTAIUIMYECKOM
¢dopmsr 111 ITpumepa P3.

Ha @ur. 10 mpowmmoctpupoBaHa auarpamma nPCA kpucrammndeckoi ¢opmel |
IIpumepa P4.

Ha @®ur. 11 npoumocTpupoBanbl pe3yibTarhl  3kcnepumenta JCK  mnsd
Kkpuctanueckoit popmer I [Tpumepa P4.

Ha ®ur. 12 npowumoctpupoBana auarpamma nPCA kpucrammnueckoi ¢opmer |
IIpumepa PS.

Ha @ur. 13 npouwumocTpupoBanbl pe3yibTarhl  3kcnepumenta JCK g
Kkpucraunaeckoit popmer I [Tpumepa PS.

Ha ®ur. 14 npowumoctpupoBana auarpamma nPCA kpucrammmueckoit ¢opmsr 11
IIpumepa P6.

Ha @ur. 15 npouwmumoctpupoBanbl pesynbraTel  skcnepumenra JICK  nns
kpuctatnueckoi ¢popmer I [Tpumepa Po.

Ha ®ur. 16A npowumocTpupoBaHa aCUMMETPUYHAs KPUCTAJUIMYECKas s4elka COJU
OpOMHUCTOBOIOPOIHON KHUCIOTHI B (OopMe MeTaHOJNbHOro pactBopurenss u3 Ilpumepa P7 c
TEIUIOBBIMH 3JUTUIICOUAAMH, H300paKEHHBIMU C BEPOSTHOCTHIO 30%.

Ha Qur. 16B MIPOUJUTIOCTPUPOBAHA KPUCTaJUINYECKas sg4elKa  COJu
OpOMHUCTOBOIOPOAHOM KUCIOTHI U3 [Ipumepa P7 ¢ TErIOBbIME 3JUTUTICONIAMU, H300pasKeHHBIMHU
¢ BeposiTHOCTBIO 30%.

NMOJAPOBHOE OITUCAHUE N30BPETEHUA

Coeounenus

B nanHOI1 3asiBKe MpeJIOkKeHbI, Cpeau nmpouero, coequHenus Gopmysi (1):
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WK ero (papMaleBTHYECKH TpUeMIIEMasi COJlb, TJIe:

x? npeacTasisier codoit N wiu CRZ;

x* npencTasisier codoi N win CR4;

X3 npencTasisier codoi N win CRS;

X° npeacTasisier codoit N win CR6;

X’ npeacTasisier codoit N win CR’;

IIPHU YCJIOBUH, UYTO X*, X° u X° Bce He NPEACTaBISIIOT co00i N;

Y! npenctasisier codoit Ci¢ rajoreHaaKui, rae KaXIblil rajJoreH BeOuparoT u3 F wm
Cl, mpudemM aHHBIN TaJOreHANKII HEOO0s3aTeIbHO 3aMelleH | Wi 2 He3aBUCUMO BhIOPaHHBIMHU
3aMECTUTEJISIMU YZ;

R! BoiOuparoT w3 H, D, ramorena, C;¢ anmkuna, C,¢ ankenuna, C,¢ ankuamna, Cig
rajioreHasikmia, 6-10 unenHoro apuna, Cs.jouuknoankuna, 5-10 uneHHoro rerepoapuina, 4-10
YJIeHHOro rerepouukioankuna, 6-10 unennoro apun-Cie ankuna-, Cs.jp uukiaoankui-Cig
ankuna-, 5-10 unen”oro rerepoapui-Cig ankwmna-, 4-10 ugeHHOro rerepouukIoanKui-Cy g
ankuna-, CN, NO,, OR? SR? NHOR? C(O)R?, C(O)NR’R?, C(O)OR?, OC(O)R?, OC(O)NR'R?,
NRR?, NR*NR’R?, NR*C(O)R?, NR’C(O)OR?*, NR*C(O)NR'R?, C(=NR)R?, C(=NR’)NR'R?,
NR*C(=NR)HNR’R?, NR*C(=NOH)NR’R?, NR’C(=NCN)NR’R?, NR*S(O)R?, NR*S(O),R?
NR*S(0)(=NRHR? NR*S(0),NR’R?, S(O)R?, S(O)NR’R? S(0O),R? OS(O)(=NR)R? SFs;,
P(O)R°R?, P(O)(OR*)(OR®), B(OR", u S(O),NR*R? rume Ci¢ anxun, C,¢ ankenun, Cig
ankuaun, Ci¢ ramoreHanmkwi, 6-10 wunenHwni apun, Cso mukmoankwi, S5-10 wieHHBIN
rerepoapwi, 4-10 uneHHbli rerepoumkioankui, ©6-10 unenssiii apun-Cie ankwi-, Cso
uuknoankun-Cyg ankuia-, 5-10 wunennsiti rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKui-Cy g aIKUII- TPYIIITbI Rl, KaKIbIii HeoOs13aTeNbHO, 3aMeltensl 1, 2, 3, 4, 5, 6,
7 unu 8 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEISIMU R";

R% R?, R, R’, R® u R7, kaspiit He3aBHCHMO, BeIOUparoT u3 H, D, ranorena, C;_¢ ankwuna,
Ci.¢ ankokcu, Co ¢ ankenuna, C,¢ ankununa, Ci ragorenankuia, Cig rajoreHaJKkokcu, 6-10
yienHoro apwna, (s uuknoankuia, 5-10 uneHHoro rerepoapuia, 4-10 uneHHOrO
rerepouukyioankuia, 6-10 unennoro apun-Ci.¢ ankuna-, Cs.jp uuknoankun-Cie ankuna-, 5-10
yieHHoro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouukinoankun-Cis ankmwia, OH, NO,,
amuHo, Ci.¢ ankunamuno, nu(Ci.¢ ankun)amuno, Tio, Ci amkunruo, Ci.¢ ankmicynbpunmia, Ci.
¢ ankmwicyiabponmia, kapoamuna, Ci.¢ ankuwikapOammna, au(Cie amkuin)kapOammia, KapOOKCH,

Cie anxunkapObonuna, Cis ankokcukapOonmna, Cie anmkunkapOonmiamuno, Cig



ankwicynbonmwiamuao,  amuHocynbdonuna, Cig  ankunamuHOCcyibpoHMIA,  au(Cig
ankwi)aMuHoCyIb(oHmIa, amuHocynb(ponnaamMuHo, C ¢ ankuaaMuHocyIbhoHmIaMuHO, TU(C| 6
AJIKWJT)aMUHOCY Ib()OHMITAMUHO, aMuUHOKapOoHmIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHHJIAMHUHO H
mu(Ci¢ amkmn)amunokapOonmwtamuno, rae Cig ankmn, Cie amkokcu, Cog amkenun, Cog
ankunui, Ci ranoreHankui, Cj¢ ranoreHankokcu, 6-10 unennbiit apun, Cs o nukioankui, 5-10
YJIeHHBIHN rerepoapud, 4-10 wieHHbIH reTeporukioankui, 6-10 unennbiii apmi-Ci_g ankui-, Cs o
muknoankuin-Cre ankun-, 5-10 unenHwlii rerepoapun-Cie¢ ankun- u  4-10  uneHHbIN
reTepouuKIoanKuiI-Cy ¢ aJKUI- TPYTIIIBI Rz, R3, R4, RS, R u R7, KaKIbIA HEOOSI3aTeNIbHO,
3amernensl 1, 2, 3 wiu 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMH Rh;

R® BbiOuparoT u3 H, D, C;¢ ankuna, Cy¢ ankokcu, C, ¢ ankenmna, Co g ankunmia, Cig
ranorerankmna, Cj g ranoreHankokcu, 6-10-unenHoro apuna, Cs.jo qukaoankmia, S-10-ujaeHHoro
rerepoapuna, 4-10-unerHoro rerepoumkioankuina, 6-10-unennoro apwmna-Cie anmkmna-, Cs
jounkinoankun-Ci¢  ankwmna-, S-10-unenHoro rerepoapmn-Ci¢ ankuna-, 4-10-uneHHOrO
rerepounkiaoankun-Crg  ankuma-, NO,, C(O)R® C(ONR'R?, C(O)OR? C(=NR)HR?
C(=NR)NR?R?, SFs, -P(O)R*R?, -P(O)(OR*)(OR?), B(OR?), u S(0).NR°R?, rne Cy anxun, Cy
ankokcH, Cog ankenmn, Co¢ anxkunui, Cig rajmoreHanku, Ci g raloreHaakokcu, 6-10-uieHHbIH
apun, Cs.jp nuknoankui, 5-10-uneHHsiil rerepoapui, 4-10-uneHHbIN rerepouukioankui, 6-10-
wieHHbld apui-Cig ankui-, Cs o mukmoankmn-Cie ankui-, S-10-unennsiii rerepoapui-Cig
ankui- u 4-10-uneHHBI rerepouuKIoankun-Ci ¢ alKuia- rpymnmbl R®, kaxpiii HEOGS3aTEIBHO
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R9;

Win JoOble JBa 3aMECTHTEIS R4, RS, R® u R7, BMECT€ C KOJIBLIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOEAMHEHBI, oOpasyor 4-, 5-, 6- win 7-4J€HHYI0 apWIbHYIO,
LUKJIOAIKUIBHYI0, TeTePOAPUIbHYIO HIIM TETePOLMKIOAIKUIbHYIO TPYIIy, HEO0sS3aTeNbHO
3amenieHnyto 1, 2, 3 uau 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH Rb;

umi Y' u R®, BMecte B aTomom yIJeposa, K KOTOPOMY OHH NMPUCOEAUHEHBI, 00pasyroT 4-,
5-, 6- wM 7-4JIEHHYIO LUKJIOAJKHIbHYIO HJIM T€T€POLUKIIOANKIIIBHYIO TPYIINY, HEOOs3aTeIbHO
3aMelneHHyo 1, 2, 3 uau 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTEISIMU R9;

kaxnbiii R He3aBuCHMO BoiOuparoT u3 H, CN, OH, C; 4 ankuna u Ci4 aJKOKCH,

KaxIblii Y2 HE3aBHCHUMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cyg
ankenmna, C,¢ ankununa, Cig ramoreHankuna, 1uaHo-Cpe ankmina, HO-Ci¢ anmkuna, Cig
ankokcu-Ci g ankuna, Csqo mukiaoankuna, Cie ankokcu, Cig rajgoreHajlkokcu, aMuHO, Cig
ankwiamuno, au(C ¢ ankwi)amuuo, THO, Ci¢ amkuntuo, C;¢ amkuncynbdpunmna, Cig
ankwicynbhonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(C; ¢ ankmn)kapdammia, kapdokcu, Ci.
¢ ankwmikapbonmna, Ci¢  ankokcukapbonmna, Ci¢  ankwikapOonmiamuuo, Cig
ankwicynbonmwiamuao,  amuHocynb(onunaa, Cig  ankunamuHOCyJbpoHMIA,  Tu(Cig
ankwi)aMuHocyib(oHmta, amuHocynbponmuaamMuno, C¢ ankuaaMuHoCyIbGoHmIaMuHO, TU(Ci 6
AJIKWIT)aMUHOCY Ib()OHMITAMUHO, aMUHOKapOoHMIAMUHO, Ci AJKHMJIAMUHOKApPOOHHJIAMHUHO H
1u(C ¢ QJIKIIT)aMIHOKapOOHUITAMUHO,

kaxbiii R* HesaBucumo BuiOpan u3 H, D, Ci¢ ankuna, Co¢ ankennna, Co ankunmma, Ci.

¢ rajoreHankuia, 6-10-unenHoro apuna, Cs.1o LukiIoankuna, S-10-unenHoro rerepoapuia, 4-10-



YIEHHOro rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp nuknoankuia-Cig
ankuna-, S-10-unenHoro rerepoapun-Ci¢ ankuna- u 4-10-uneHHOro rerepouukIoankuia-Ci g
ankunga-, rae kKaxnabli u3 ykasaHHbIX C¢ ankuna, Coe ankeHuna, C,g ankununa, Cig
rajioreHasikmia, 6-10-unennoro apuna, Cs.jo nukioankuia, 5-10-unenHoro rerepoapuna, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankmna-, Cso muxmoankmi-Cig
ankuna-, (5-10-unennsiii rerepoapui)-Cig ankuna- U 4-10-uneHHoro retepounkyioankun-Ci g
ankwia- rpymnsl R? HeoOsi3arenbHO 3amemed 1, 2, 3 wiM 4 HE3aBUCHMO BbIOPaHHBIMH
3aMECTUTEIISIMU Rb;

kaxnbiii R® He3aBHCHMO BbiOMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Ci¢ ranoreHankuna, 6-10 unenHoro apmna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapuna, 4-10 uneHHoro rerepouukinoankuna, 6-10 unenHoro apwmn-Cie ankuna-, Cs.o
uuknoankun-Cy g ankuma-, S5-10 unenHoro rerepoapmn-Ci¢ ankwna-, 4-10 dneHHOTO
rerepormkaoankui-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R®, OC(O)NRR®, NR°R®, NR‘C(O)R, NR°C(O)OR®, NR°C(O)NR‘R, C(=NR)R,
C(=NR)NRR®, NR°C(=NR’)NRR®, NRC(=NOH)NRR®, NR°C(=NCN)NRR¢, NR°S(O)R",
NR"S(0),R®, NRS(0),NRR®, S(O)R®, S(O)NR‘R", S(O),R", SFs, -P(O)RR", -P(O)(OR®)(OR"),
B(OR®); u S(0),NRRE, rne Cy6 ankun, Cy ankenun, Cy¢ ankunun, Cy ranorenankun, 6-10
yieHHbld  apui, Csgo uuknoankui, S5-10 unenHwni rerepoapwi, 4-10  uneHHBIN
rerepouukyioankui, 6-10 unennsit apun-C,¢ ankun-, Cs o mukiaoankun-Cig ankui-, S5-10
4yieHHbI rerepoapui-Ci¢ ankui- u 4-10 uneHHbI rereporukinoankui-Cig ankuia- rpymnmnsl R",
KOKIBIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCHMO BbIOPAHHBIMU 3aMECTUTENSIMU R d;

kaxrpiii R’ He3aBHCHMO BbiOuparoT u3 D, ramoreHa, C;¢ amkuna, C,4 ankenmna, Cog
ankuamna, Cp¢ ramoreHankmna, 6-10 umenHoro apuia, Csjo nukimoankuia, 5-10 uiaeHHOro
rerepoapmia, 4-10 uneHHOro rerepouukiaoankuia, 6-10 wnenHoro apun-Cj¢ ankuna-, Cspg
muknoankuin-Cre ankuna-, 5-10 unenHoro rerepoapun-Cig ankuna-, 4-10 wneHHOro
retepounkioankmi-Cig ankuna-, CN, NO,, OR¥, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)OR¥,
OC(O)R*, OC(O)NR'R*, NR'R¥, NR'C(O)R*, NR*C(O)OR¥, NR'C(O)NR'R*, C(=NR"R*,
C(=NR)NR'R¥, NR*C(=NR)NR'R*, NR*C(=NOH)NR*R*, NR*C(=NCN)NR'R*, NR*S(O)R",
NR S(0),R*, NR'S(O)NR'RY, S(O)RY, S(O)NR'RY, S(O)RY, SFs, -P(OR'RY, -
P(O)(ORk)(ORk), B(ORk)z 5 S(O)ZNRkRk, rne Cie ankun, Coe ankenun, Cog ankuuaumi, Cig
ranoreHankmwi, ©6-10 unennbiii apun, Cso umkiaoankwn, S5-10 uneHHbld rerepoapwn, 4-10
YJICHHBIA reTepoUnkKiIoankui, 6-10 unennbil apun-Ci ¢ ankmi-, Cs 1o uuknoankui-Ci ¢ ankmi-, S-
10 unennsblii rerepoapun-Ci ¢ ankui- 1 4-10 dneHHbIN reTepolukiaoankui-Ci.¢ alKui- FPyIIbl
R9, KaX bl HeoOs13aTeNbHO, 3aMelieH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMU
R %

kaxpli RC HesaBucumo BuiOpan u3 H, D, C¢ ankuna, Co¢ ankennna, Co.¢ ankunmmna, Cy.
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs.1o uukiIoankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cie ankuna-, Cs.jp nuknoankuia-Ci.g
ankuna-, (5-10-unenneii rerepoapuin)-Ci.s ankuna- u (4-10-unennsiii rereporuknoankui)-Cie

ankuna-, rae kaxnabli u3 ykasaHHbIX Cie ankuna, Coe ankeHuna, Coe ankununa, Cisg



rajioreHasikmna, 6-10-unennoro apuna, Cs_jo uukioankuia, 5-10-unenHoro rerepoapuna, 4-10-
YIEHHOro rerepouukioankuna, 6-10-unennoro apun-Cig ankuna-, Cs.jp nuknoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapmn)-Cj¢ ankuna- u (4-10-uneHHbli rerepounkioankmn)-Ci g
ankwuia- B R® HeoOsi3aTenbHO 3amerteH 1, 2, 3 unu 4 He3aBUCHMO BLIOPAHHBIMU 3aMECTHTEIISIMU
R%:

WM 1Ba 3amectutelss R® BMeCTe ¢ aToMOM a30Ta, K KOTOPOMY OHM TPHCOEIUHEHBI,
00pasyroT 4-, 5-, 6- WM 7-4IEHHYI TeTepOAPUIIbHYIO HIIM T€TEPOLMKIOATIKUIBHYIO TPYIIY,
HeoOs13aTeNIbHO 3aMeIleHHYIO 1, 2, 3 1iu 4 He3aBUCHMO BHIOPAHHBIMH 3aMECTHTEIISIMU R%

kaxaeii RY HesaBucumo BbiOMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Ci¢ ranoreHankuna, 6-10 unenHoro apmna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapuna, 4-10 uneHHoro rerepouukinoankuna, 6-10 unenHoro apwmn-Cie ankuna-, Cs.o
nuknoankun-Cy ¢ ankuma-, S5-10 unennoro rerepoapmn-Ci¢ ankwna-, 4-10 djneHHOTO
rereponukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NRR®, NR°R®, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(=NR)R®,
C(=NR)NRR®, NR°C(=NR’)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR®S(0);R®, NRS(0),NRR®, S(O)R®, S(O)NRR", S(O),R", SFs, -P(O)R°R®, -P(O)(OR")(OR®),
B(OR%), u S(0),NRR®, rne C;¢ ankun, Cyg ankenun, Cy ¢ ankunun, Ci¢ rajgoreHankui, 6-10
yieHHbld  apui, Csgo uuknoankui, S5-10 unenHwni rerepoapwi, 4-10  uneHHBIN
rerepouukyioankui, 6-10 unennsit apun-C,¢ ankun-, Cs o mukiaoankun-Cig ankui-, S5-10
4yieHHbI rerepoapui-Ci¢ ankui- u 4-10 uneHHbI rereporukinoankui-Cig aakuia- rpymnmnsl RY,
KKIbIH HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMeCTHTESIMU R f;

kaxabiii R® HesaBucumo Boidbuparot u3 H, D, C ¢ ankuna, C, ¢ ankenuna, Co ¢ aNkKuHMIA,
Ci¢ ramorenankuna, ¢enmia, Cs; OUKIOANIKWIA, 5-6 WIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepormkinoankuia, ¢Gperun-Cig ankmna-, Ci; nuknoankun-Cie ankuna-, 5-6 YJIEHHOTrO
rerepoapmi-Ci ¢ ankmna- u 4-7 4ieHHoro rereporukaoankui-Ci¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C,¢ ankunmi, Cy g ranoreHankmn, penui, Cs 7 HUKIOATKUI, 5-6 YIeHHBIN reTepoapul,
4-7 wunennsnii rerepoumkioankmi, ¢GeHun-Cpg ankun-, Cs; mukiaoankuwi-Cie anmkuia-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 djaeHHbIl rereporukioankun-Ci e ankuia- rpynmsl R,
KKIbIHA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 wiu 4 He3aBUCUMO BIOPAHHBIMH 3aMECTHTEIISIMU Rf;

kaxnbii R HesaBrcumo BoiOuparoT u3 D, ranorena, C,¢ ankuna, Cy¢ ankenmna, Cog
ankunmna, Cy¢ ramoreHankwna, ¢penwna, C;; UMKIOANKHUIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢ennn-Cyg amkmna-, Cs;; mukmoankmwn-Cie ankwna-, 5-6
yineHHoro rerepoapmi-Ci¢ ankuna-, 4-7 uneHHoro rerepouuknoankui-Cig ankuna-, CN, NO,,
OR®, SR% NHOR®, C(O)R%, C(O)NRER?, C(O)OR:, OC(O)RE, OC(O)NR®R®, NRERZ,
NREC(O)RE, NREC(O)ORE, NREC(O)NRERE, C(=NRHRE, C(=NR)NRERE, NREC(=NR')NRERS,
NREC(=NOH)NR®R®, NREC(=NCN)NRER?, NRES(O)R®, NRES(O);R%, NRES(O),NR®R®,
S(O)R®, S(O)NR®RE, S(O),R®, SFs, -P(O)R®RE, -P(O)(OR®)(OR®), B(OR®), u S(O),NR®R® rme
Ci anxmn, Cpe ankenwmn, Coe amkunaui, Cie ramoreHankui, ¢enun, Cs; uukmoankuni, 5-6
YIEHHBIH reTepoapu, 4-7 4ieHHbIH reTepounkioankui, ¢peHmn-Ci e ankui-, C37 UKIOANKUI-

Ci6 ankun-, 5-6 uneHHbll rerepoapun-Cie aakuia- U 4-7 4djieHHbIH reTepouukIoankui-Cig
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AJIKWJI- TPYIIIBI Rf, KOKAbIA HeoOs3aTeIbHO, 3ameleH 1, 2, 3 uin 4 He3aBUCHMO BBIOPAHHBIMU
3aMeCTUTEISIMH R h;

kaxeiii R® HesaBucumo Buidbuparot u3 H, D, Cy ¢ ankuna, Cy ¢ ankennna, C, ¢ aNKuHUIA,
Ci¢ ramorenankuia, ¢enmna, Cs; OUKIOATIKWIA, 5-6 WIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkyoankmna, (peann-Cig ankmna-, Cs; mukinoankuwi-Cig ankwia-, 5-6 WIEHHOTrOo
rerepoapmi-Ci ¢ ankmia- u 4-7 4ieHHOro rereporukaoankui-Ci¢ ankuna-, rae Ci¢ ankmi, Cog
ankenn, Cy¢ ankuaui, Cy¢ ranoreHankui, Genmt, Cs.; LUKIOANKII, 5-0 YIEHHBIH reTepoapu,
4-7 wunennsnii rerepoumkioankmi, ¢GeHun-Cy¢ ankun-, Ci; muknoankuwi-Cie ankuia-, 5-6
ujieHHbIH rerepoapun-Ci g ankuia- u 4-7 ujeHHbIH reTepounkiaoankun-Cy g ankui- rpynnbl RE,
KKIbIA HEOOs3aTeIbHO, 3aMelneH 1, 2, 3 viu 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMHU Rh;

kaxaeii R HesaBucuMO BoiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankwmia, Cog
ankenmna, C,¢ ankununa, Cig ramoreHankuna, 1uaHo-Cie ankmiaa, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankmna, Ci; nmkioankuja, Cig ankokcH, Cig rajoreHankokcu, amuHo, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncynbdpuumia, Cig

ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(C;¢ ankmn)kapdbammia, kapookcu, Ci.
6  aJKWIKapOOHWUIIA, Ci¢  ankokcukapOOHMIIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynb(onuna, Cig  ankunamuHOCyibpoHMIA,  Tu(Cig
anKwi)aMuHoCyIb(oHmIa, amuHocynb(ponuaamMuHo, C1¢ ankuaaMuHoCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIAaMUHO, Ci¢ aJKHJIAMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHHO,

kaxnbii R HesaBrucumo BbiOpaH u3 H, D, C, ¢ ankuna, C, ¢ ankenmna, C, ¢ ankunamna, C;
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs. o uukioankuna, S-10-unenHoro rerepoapuia, 4-10-
YIEHHOro rerepouukioankuna, 6-10-unenHoro apun-Cig ankuna-, Cs.jp nuknoankuia-Cig
ankuna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporuknoankui)-Cy g
ankuna-, rae Ci¢ ankun, Coe ankenun, Cy¢ ankunmi, Ci rajoreHankui, 6-10-uieHHbld apu,
Cs.0 uwmkmoankuyi, S5-10-uneHHbll retepoapwi, 4-10-uneHHbld reTeponuKIoaNkm, 6-10-
yneHHbld apui-Cig ankun-, Csjo muknoankmn-Cig ankwi-, 5-10-uneHHbrii rerepoapmin-Cig
ankwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUI- TPYIIIBI R* kaxuplii HEOGI3aTENBHO
3amerneH 1, 2, 3 unu 4 He3aBUCHMO BbIOPaHHBIMH 3aMeCTHTe MU RY;

kaxaeii RY HesaBucumo BoiOMparoT u3 D, ramorena, Ci ankuna, Cyg ankenmna, Cog
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
uuknoankun-Cig ankuma-, 5-10 unenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djneHHOTO
rerepouukioankun-Cy¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R"™, OC(O)NR™R™, NHR"™, NR™R", NR"C(O)R™, NR"C(O)OR",
NR"C(O)NR"R™, C(=NR)R"™, C(=NR")NR"R", NR"C(=NR)NR"R", NR"C(=NOH)NR"R",
NR"C(=NCN)NR"R"™, NR™S(O)R"™, NR™S(0);R", NR™S(0);NR™R"™, S(O)R"™, S(O)NR"R",
S(0O),R™, SFs, -P(O)R™R™, -P(O)(OR™)(OR™), B(OR™); u S(0),NR™R"™, rue Ci¢ anxun, Crg
ankeHun, Coe ankuami, Cie ramoreHankwi, 6-10 unennsiét apun, Cs.jo umkiaoankui, S5-10

YJIeHHBIA rerepoapu, 4-10 uneHHbIN rerepounkoanki, 6-10 unennsiii apui-Cig ankui-, Cz-1o
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nuknoankun-Cig ankuia-, S5-10 unenssiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
rerepormkaoankun-Cie ankuia- rpynnsl RY, xaxneiii Heobs3arensHo, 3amemmen 1, 2, 3 wm 4
HE3aBMCHMO BbIOPaHHBIMH 3aMECTHTEISIMH R

kaxabiii R™ HesaBucumo Bbiouparot u3 H, D, Cy¢ ankuna, C, ankenuna, C, ¢ aNkKuHmIa,
Ci¢ ramorenankuna, ¢enmna, Cs; OUKIOATKWIA, 5-6 WIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepormkioankuia, ¢Gpenun-Cig ankmna-, Ci; muknoankun-Cie ankuna-, 5-6 YJIEHHOTro
rerepoapmi-Ci ¢ ankuna- u 4-7 4ineHHoro rereporukaoankui-Ci¢ ankuna-, rae Ci¢ ankmi, Cog
ankenus, C, ¢ ankunmi, Cy g ranoreHankn, ¢peHui, Cs 7 HUKIOATKUI, 5-6 YIeHHBIN reTepoapul,
4-7 wunennHwlii rerepoumkioankmi, ¢GeHun-Cyg ankun-, Cs; mukinoankuwi-Cie ankuia-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 ujeHHbId rereporukioankun-C g ankun- rpymmsl R™,
KaKblil HEOOS3aTENbHO, 3aMelteH 1, 2, 3 uiu 4 He3aBMCHMO BBHIOPAHHBIMU 3aMecTUuTeNsIMu R";

kaxabii R HesaBucumMo BwiOuparoT u3 D, ranorena, Ci¢ ankuna, Cog ankenuna, Cog
ankunmna, Ci¢ ramoreHankmna, ¢penuwna, C;; UMKIOANKHUIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢enun-Cyg amkmna-, Ci;; mukmoankmn-Cpe ankwna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankuna-, 4-7 uneHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR°, SR° NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR° OC(O)R°, OC(O)NR°R°, NR°R°,
NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(:NRi)RO, C(:NRi)NRORO, NROC(:NRi)NRORO,
NR°C(=NOH)NRR®’, NR°C(=NCN)NR°R°, NR°S(O)R°, NR°S(O),R°, NR°S(0O),NR°R®,
S(O)R’, S(O)NR°R’, S(0),R° u S(0),NR°R®, rne Ci¢ anxun, Cp¢ ankenun, Cy ¢ ankunun, Cig
ramoreHankmwi, ¢ermwi, Cs; wmukmoankwi, 5-6 uieHHBIA rerepoapuyi, 4-7 UJICHHBIH
rerepounkIoaNKim, GpeHm-Ci g ankui-, Cs7 UKI0aIKuI-C ¢ aTKWI-, 5-6 YJICHHBINA TreTepoapu-
Cieankui- u 4-7 4neHHbIN reTepounKIoanku-Ci.¢ aIKUI- TPYIIIbI R", xaxapIii HEOOA3aTENBHO,
3ametieH 1, 2, 3 unu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTHTEISIMI R h; u

kaxnbii R Hesasucumo Buidbuparot us H, D, Cy¢ ankuna, C,.¢ ankenuna, Cs. alKuHUIA,
Ci¢ ranoreHankuna, ¢enwmna, Cs; HUKIOATKWIA, 5-6 UYIEHHOrO reTepoapunia, 4-7 4IEHHOrO
rerepounkyoankuna, ¢erann-Ciq ankuna-, Ci; mukiaoankuwi-Cie ankuia-, 5-6 4YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenwn, C, ¢ ankunmi, Cy ¢ ranoreHankun, ¢penui, Cs 7 HUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunennwnii rerepoumkioankmi, GeHun-Cyg ankun-, Cs; mukinoankuwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci g ankuia- u 4-7 ujeHHbIH reTepounkiaoankun-Cy g ankun- rpynmbl R°,
KKIbIA He0Os3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU R",

B HeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS H300PETEeHUS:

X2 npeacTasisier codoit N win CRZ;

x* npencTasisier codoit N win CR4;

X3 npencTasisier codoit N win CRS;

x° npencrasisier codoit N uimu CR6;

X’ npencrasisier codoit N win CR’;

IIPU YCJIOBUH, YTO X*, X° u X° Bce He NPEACTaBISIIOT co00i N;

Y' npencrasmnser co6oii Cj.¢ raJOreHaNKII, TIe KaXIblii TaloreH BhIGHParT 13 F mm

Cl, mpuyeM naHHBIN raJOreHaIKI HEOOsI3aTeIbHO 3aMeleH 1 min 2 He3aBHCUMO BBIOpaHHBIMU
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3aMECTUTEJISIMU Y2;

R! BoiOuparoT w3 H, D, ramorena, C;¢ anmkuna, C,¢ ankenuna, C,¢ ankuamna, Cig
rajioreHasikmia, 6-10 unenHoro apuna, Cs.jouuknoankuna, 5-10 uneHHoro rerepoapuia, 4-10
YJIeHHOro rerepouukioankuna, 6-10 unenHoro apun-Cie ankuna-, Cs.jp uukinoankui-Cig
ankwna-, 5-10 uneHHoro rerepoapmn-Ci¢ anmkuna-, 4-10 wieHHOro rerepouukIoankui-Ci g
ankuna-, CN, NO,, OR?, SR?, NHOR? C(O)R?, C(O)NR'R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NR?R?, NR*NR?R? NR*C(O)R? NRC(O)OR? NR*C(O)NR*R? C(:NRi)Ra, C(:NRi)NRaRa,
NRaC(:NRi)NRaRa, NR*C(=NOH)NR’R?, NR*C(=NCN)NR?R?, NR?S(O)R? NR*S(O),R?
NRaS(O)(:NRi)Ra, NR?S(0),NRR?, S(O)R?, S(ONRR? S(O),R? OS(O)(:NRi)Ra, SFs,
P(O)R°R?, P(O)(OR*)(OR®), B(OR", u S(O),NR*R? rume Ci¢ anxun, Cy¢ ankenun, Cig
ankuaun, Ci¢ ramoreHanmkwi, 6-10 unenHwni apun, Cso mukmoankwi, 5-10 wineHHBINA
rerepoapwi, 4-10 uneHHwli rerepoumkioankun, ©6-10 unennsiii apun-Cie ankuwi-, Csgo
uuknoankun-Cyg ankuia-, 5-10 unennsiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKI0anKui-Cy g alIKUII- TPYIITIBI Rl, KaKIblii HeoOs13aTebHO, 3aMelteHbl 1, 2, 3 wiu 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIM R

R%L R RY, R, R%u R7, KaXXAbI He3aBUCcHUMO, BbiduparoT u3 H, D, CDs, ranorena, C; ¢
ankuna, Ci¢ ankokcu, Co ¢ ankenuna, Co¢ ankuauna, Ci.¢ rajoreHankuia, Ci_g raJJoreHaJIKOKCH,
6-10 unennoro apuna, Csj9 nukjnoankwna, 5-10 wuneHHoro rerepoapuina, 4-10 uneHHOTO
rerepouukioankuia, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jo uuknoankun-Ci¢ ankuna-, 5-10
yjieHHoro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouukiaoankun-Ci¢ ankmwia, OH, NO,,
amuHo, C;_¢ ankunamuno, 1u(Ci_¢ ankun)amuno, Tvo, Ci amkunruo, Ci¢ ankmicyinspunuia, C;
¢ ankmwicyiabponmia, kapdbamuna, Ci.¢ ankuwikapOammna, au(Cie amkuin)kapOammia, KapOOKCH,
Ci¢ ankunkapbonmna, C;¢ ankokcukapOonuna, Cj¢ ankunkapOoHmnamuuo, Cig
ankwicyibponmnamuHo,  amuHocyibponmna, Cie  ankunamuHocyiabdonmna,  au(Cie
AJIKIJT)aMUHOCYJTB(OHUIIA, aMHHOCYIbGOHIIAMHIHO, C|_¢ aKuIaMuHOCYIbGoHmIaMuHO, 1u(Cj ¢
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOOHMIaMUHO, Ci¢ aNKHUJIAMUHOKApPOOHUJIAMHHO W
mu(Cy¢ anmkun)amunokapOonmnamubo, rme Cig anmkuna, Ci ankokcn, C,¢ anmkenuna, Crg
ankununa, Ci¢ ranorenankuna, Ci.¢ rajoresankokcu, 6-10 unennoro apuna, Cs_jo HUKIOANKIIIA,
5-10 unennoro rerepoapuia, 4-10 unmeHHoro rerepouukioankmia, 6-10 unenHoro apui-Cig
ankuna-, Csjo muknmoankmin-Cp e ankuna-, 5-10 unennoro rerepoapmin-Ci¢ ankunma- u 4-10
YJIEHHOTO TeTEePOUUKIOANKII-C) ¢ aNKuja- TPYIIIbI RZ, R3, R4, RS, RS u R7, KaXXJ0ro
HeoO0s3aTeIbHO, 3aMeIIeHHbIX 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTHTEIISIMU Rh;

R® BeiOuparoT u3 H, D, C,¢ ankuna, C,¢ anmkokcu, C,¢ ankenmna, Co ¢ ankuamia, Cig
ranorerankmna, Cj_g ranoreHankokcu, 6-10-unenHoro apuna, Cs.jo qukaoankmia, S-10-4jaeHHoro
rerepoapmna, 4-10-uneHHoro rerepouuknoankuiaa, 6-10-unennoro apwmna-Cie ankmna-, Cs
jounknoankun-Cig ankwmna-, S-10-unenHoro rerepoapun-Ci¢ ankuna-, 4-10-uneHHOrO
rerepounkiaoankun-Crg  ankmma-, NO;,  C(O)R®,  C(ONR'R?, C(O)OR? C(=NR)HR?,
C(:NRi)NRaRa, SFs, -P(O)R*R?, -P(O)(OR*)(ORY), B(OR™), u S(0),NR*R?, rue C ankui, Ci
ankokcH, Cog ankenmn, Co¢ ankunui, Ci¢ rajoreHanku, Ci ¢ raJloreHaakokcu, 6-10-dieHHbINH

apun, Cs.jo nuknoankui, 5-10-uneHHsiii rerepoapui, 4-10-uneHHbIN rerepouukiaoankui, 6-10-
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yieHHbld apui-Cig ankui-, Cs o muknoankmn-Cie ankui-, S-10-unennHsiit rerepoapui-Cig
ankui- u 4-10-uneHHbl rerepouluknoankun-Ci ¢ alKuia- rpymnmbl R®, kaxpiit HEOGS3ATEIBHO
3amerneHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R9;

Wik JoOble JBa 3aMECTHTEIS R4, RS, R® u R7, BMECT€ C KOJIBLIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOEAMHEHBI, o0OpasyoT 4-, 5-, 6- win 7-4JeHHYIO apUWIbHYIO,
LUKJIOAKUIBHYI0, TeTePOAPUIbHYI0 HIIH TETePOLMKIOAIKUIbHYIO TPYIIy, HEO0sS3aTeNbHO
3aMelneHHyo 1, 2, 3 v 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMH R";

wm Y' u Rg, BMECTE B aTOMOM yTJIEPOAA, K KOTOPOMY OHH MPUCOETUHEHBI, 00pa3yoT 4-,
5-, 6- WM 7-4JIEHHYIO [UKJIOAJKHIbHYIO HJIA T€TePOLUKIIOANKIIIbHYIO TPYIINY, HEOOS3aTeIbHO
3aMelneHHyo 1, 2, 3 uau 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTESIMU R9;

kaxnbiii R He3aBUCHMO BeiOuparoT u3 H, CN, OH, C; 4 ankuna u C;4 aJKOKCH,

Kaskablii Y~ HE3aBHCHMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cig
ankenmna, C,¢ ankumnuna, Cig ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ anmkuna, Cig
ankokcu-Cig¢ ankuna, Csqo mukiaoankuna, Cie ankokcu, Cig rajgoreHajlkokcu, aMuHO, Cig

ankwiamuno, au(C ¢ ankwi)amuuo, THO, Ci¢ amkuntuo, C;¢ amkuncynbdpunmia, Cig

,
ankwicynbhonmia, kapbammna, Cy¢ ankunkapdbamuna, 1u(C;_¢ ankmn)kapdammia, kapookcu, Ci.
6  IKIIKapOOHWIIA, Ci¢  anxokcukapOOHWMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cig  ankunamuHOCyibpoHMIA,  Tu(Cig
ankwi)aMuHoCyIb(oHmIa, amuHocynb(ponuaamMuHo, C ankuaaMuHoCyIbGoHmIaMuHO, TU(C| 6
AJIKWIT)aMUHOCYIb()OHMIIAMUHO, aMUHOKapOoHmIaMUHO, Ci¢ aJKIIaMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHHO,

kaxbiii R* HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, Cy¢ ankennna, Co ¢ ankuauia, Cy.
¢ rajoreHankuia, 6-10-unennoro apuna, Cs.o Lukioankuna, S-10-unennoro rerepoapuia, 4-10-
YIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csjg muxmoankmi-Cig
ankuna-, 5-10-unenHoro rerepoapun-Cig amkuna- v 4-10-ujeHHOro rerepouuKIoankui-Ci g
anKuiga-, rae Kaxnabii u3 ykasaHHbIX Ci¢ ankuma, C,¢ ankenuna, C,¢ ankununa, Cig
rajorerankmia, 6-10-unennoro apuna, Cs jo uukioankuia, S-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOTO reTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Csjp uumkmoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u 4-10-4jeHHOro reTepouuKIoankui-Cy g
ankwna- rpymnbl R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBHCHMO BBIOPAHHBIMU
3aMECTUTEJISIMU Rb;

kaxnbiii R® He3aBUCHMO BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmuna, Cs o mukimoankmia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankun-Cig ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R, OC(O)NRR, NRR®, NR°C(O)R®, NR°C(O)OR®, NR‘C(O)NRR‘, C(=NR)RS,
C(=NR)NRR®, NR°C(=NR)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NRR®, NRS(O)R",
NR°S(O);R®, NR°S(0),NRR", S(O)R®, S(O)NRR", S(O):R", SFs, -P(O)RR", -P(O)(OR)(OR"),

B(OR®); u S(0O),NRRE, rne Ci ankun, Co ankenun, Coe ankunun, Cy ranoreHankun, 6-10
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yieHHbld  apuy, Csgo uuknoankui, S5-10 uneHHeni rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unenssit apun-C,¢ ankun-, Cs o mmkiaoankun-Cie ankui-, S5-10
4yieHHbIN rerepoapui-Ci.¢ ankui- u 4-10 uneHHbI rereponukaoankui-Cig aaKkuil- rpymnmnsl R",
KKIbIH HeOOs3aTebHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPaHHBIMH 3aMeCTHTESIMU R d;

kasxneii R® HezaBucumo BbiOupatoT u3 D, ranoreHa, Ci¢ ankuna, C,¢ ankenuna, Cog
ankuamna, Ci¢ ramoreHankuna, 6-10 umenHoro apuia, Csjo mukimoankuia, 5-10 uieHHOro
rerepoapmia, 4-10 uneHHOro rerepouukiaoankuia, 6-10 wnenHoro apun-Cj¢ ankuna-, Cs.pg
uukinoankun-Cy ¢ ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOrO
retepounkioankmi-Cig ankuna-, CN, NO,, OR¥, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)OR¥,
OC(O)R*, OC(O)NR'R*, NR'R, NR*C(O)R*, NR*C(O)OR¥, NR*C(O)NR'R*, C(=NR)R*,
C(=NR)NR'R¥, NR*C(=NR)NR'R*, NR*C(=NOH)NR*R*, NR*C(=NCN)NR'R*, NR*S(O)R",
NR*S(0):R*, NR'S(O),NR'RY, S(O)RY, S(O)NR'RY, S(O)R, SFs, -P(OR'RY, -
P(O)(ORk)(ORk), B(ORk)z 5 S(O)ZNRkRk, rne Cie ankun, Cog ankenun, Cog ankunui, Cig
ranoreHankui, 6-10 unenneiii apun, Cs.p umknoankun, 5-10 uneHHsiii rerepoapui, 4-10
YICHHBIA reTepounkKiIoankui, 6-10 unennbiil apun-Ci¢ ankmi-, Cs.jo uuknoankui-Ci ¢ ankmi-, S-
10 unennsbiii rerepoapun-Ci ¢ ankui- 1 4-10 dneHHbIN reTepouukiaoankui-Ci.¢ alKui- FPyIIbl
R9, KaX bl HeoOs3aTeNbHO, 3aMelneH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R Y

kaxpii RC HesaBucumo BeiOpan u3 H, D, Cy¢ ankuna, Co¢ ankennna, Co.¢ ankunmia, Cy.
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs. o uukiIoankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cig ankuna-, Cs.jp nuknoankuia-Cig
ankuna-, (5-10-unennelii rerepoapun)-Ci.¢ ankuna- u (4-10-unennsiii rereporuknoankun)-Ci e
ankuna-, rae kaxnabli u3 ykasaHHbIX (¢ ankuna, Coe ankenuna, C,e ankununa, Cig
rayoreHankmia, 6-10-unennoro apuna, Cs o uukinoankuna, 5-10-uneHHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankmna, 6-10-unennoro apmn-Cig ankwmna-, Csg muxmoankmi-Cig
ankuna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-unennsiii rereporukioankui)-Ci g
ankwia- B R® HeoOsi3aTenbHO 3amerteH 1, 2, 3 uiu 4 He3aBUCHMO BhIOPAHHBIMU 3aMECTHTEISIMU
Rd;

WM Ba 3aMecTHTens R BMeCTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPHCOEIUHEHBI,
00pasyroT 4-, 5-, 6- WM 7-WIEHHYI T'eTepOAPWIBHYIO MM T€TEPOLHKIOAIKIIBHYIO TPYIITY,
HeoOs3aTeIbHO 3aMeleHHy o 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTHTEIISIMU Rd;

kaxnbii RY HezaBucumo BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmuna, Cs o mukimoankmia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankun-Cig ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NR°R®, NR°R®, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(=NR)R®,
C(=NR)NRR®, NR°C(=NR’)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR®S(O);R®, NR°S(0),NRR®, S(O)R®, S(O)NRR®, S(O):R", SFs, -P(O)R°R®, -P(O)(OR")(OR®),

B(OR%), u S(0),NRR®, rne C; ankun, Cye ankenun, Cr g ankunun, Ci¢ rajgoreHankui, 6-10
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yieHHbld  apuy, Csgo uuknoankui, S5-10 uneHHeni rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unenssit apun-C,¢ ankun-, Cs o mmkiaoankun-Cie ankui-, S5-10
4yieHHbIN rerepoapui-Ci¢ ankui- u 4-10 uneHHbI rereporukinoankun-Cig aakuia- rpymnmnsl RY,
KKIbIH HeOOs3aTebHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPaHHBIMH 3aMeCTHTESIMU R f;
kaxabiii R® HesaBucumo Boidbuparot u3 H, D, C¢ ankuna, C, ¢ ankenuna, C, ¢ aNkKuHmIIA,
Ci¢ ranoreHankuna, ¢enwmna, Cs; HUKIOATKWIA, 5-6 UYIEHHOTO reTepoapuna, 4-7 YJIEHHOrO
rerepormkioankuia, ¢Gpenun-Cig ankmna-, Ci; uuknoankun-Cie ankuna-, 5-6 YIEHHOTro
rerepoapmi-Cj ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenun, C, ¢ ankunmi, Cy g ranoreHankmn, ¢penu, Cs 7 HUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunennHwni rerepoumkioankmi, GeHun-Cyg ankun-, Cs; mukiaoankuwi-Cig amkuia-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 ujaeHHbldl rereporukioankun-Ci g ankui- rpynnsl R,
KOKIbIA HEOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU Rf;
kaxnbii R HesaBrcumo BeiOHparoT u3 D, ranorena, C,¢ ankuna, C,¢ ankenmna, Cog
ankunmna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOATKHUIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢eHun-Cy¢ amkmna-, Cs;; mukmoankmwn-Cpe ankwna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankumia-, 4-7 uneHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR®, SR%, NHORS, C(O)R% C(O)NR®R® C(O)OR: OC(O)R® OC(O)NRER?, NR®R?,
NR2C(O)R®, NREC(O)OR?®, NREC(O)NR®R?, C(:NRi)Rg, C(:NRi)NRgRg, NRgC(:NRi)NRgRg,
NRE2C(=NOH)NR®R®, NREC(=NCN)NR2RE, NRES(O)R®, NRES(O),R%, NR2S(0O),NRER®,
S(O)R®, S(O)NR®RE, S(O),R®, SFs, -P(O)R®RE, -P(O)(OR®)(OR®), B(OR®), u S(0O),NR®R®, rne
Ci¢ anxun, Cye ankenmn, Cog amkunaun, Ci ramoreHankui, ¢enun, Cs; nukimoankuni, 5-6
YJIEHHBIN rerepoapul, 4-7 4ieHHbIH rerepouukioankui, Germi-Ci ¢ ankui-, Cs.; IUKIOATKII-
Ci6 ankun-, 5-6 uneHHbll rerepoapun-Ci¢ aiakuia- U 4-7 4djeHHbIH reTeporukIoankui-Cy g
AJIKWI- TPYIIIbI Rf, KaKIplii HeoOsi3aTenbHO, 3aMerteH 1, 2, 3 uin 4 He3aBUCHMO BHIOPAHHBIMH
3aMECTUTEISIMH R h;
kaxabii R® HesaBucumo uiouparot u3 H, D, Ci¢ ankuna, C,.¢ ankenuna, Co.¢ aIKUHMIIA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankuia-, 5-6 4YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy g ramoreHankmn, ¢peHu, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunennwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Csy mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepounkioankun-Cy g ankui- rpynmnbl RE,
KKIbIA He0Os3aTeIbHO, 3aMelnieH 1, 2, 3 win 4 He3aBIUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU Rh;
kaxnbii R® HesaBucumo BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Cog
ankenmna, C,¢ ankmauna, Cig ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci¢ ankmna, Cs; nmkioankuja, Cig ankokch, Cig rajoreHaJkokcu, amuHo, Cig

ankmnamuHo, 1u(Cie ankwmm)amuno, tHo, Ci¢ ankwmntno, Cie ankwicynpdpunmna, Cie

2
ankwuncynbponmna, kapdbamuna, Ci¢ ankunkapOammna, nu(Ci.¢ ankun)kapbamuna, kapookcn, Ci-
6  aJKIWIKapOOHWIA, Cis  anxokcukapOOHMIIA, Ci6  anxunkapOonmnamuuo, Cig

ankwicynbonmwtamuao,  amuHocynbponuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie
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ankwi)aMmuHocyIb(oHmta, amuHocynbponuaamuno, C¢ ankuaaMuHoCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKHJIaMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHUHO,

kaxabii R* HesaBucumo BbiOpaH u3 H, D, C, ¢ ankuna, C,¢ ankenmna, C, ¢ ankunamna, C;
¢ rajoreHankuia, 6-10-unennoro apuna, Cs.o Lukioankuna, S-10-unennoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csg muxmoankmi-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporuknoankui)-Ci g
ankuna-, rae Cig ankun, Cog ankennn, Cy ¢ amkuaui, Cig rajoreHankui, 6-10-4ieHHbIA apw,
Cs.10 umkmoankwn, S5-10-uneHHblil rerepoapun, 4-10-uneHHbI rereporukioankui, 6-10-
yineHHbld apui-Cig ankun-, Csjo muknoankmn-Cig ankwi-, S-10-unenHsiii rerepoapmin-Cig
ankwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUI- TPYIIIBI R* kaxuplii HEOGA3ATENBHO
3amelneH 1, 2, 3 unu 4 He3aBUCHMO BBIOPaHHBIMH 3aMeCTHTe MM RY;

kaxaeii RY HesaBucumo BbiOMparor u3 D, ramorena, Ci ankuna, Cy ankenmna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmna, Cs o mukmoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apmn-Cie ankuna-, Cso
uuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-C,¢ ankwna-, 4-10 djpeHHOTO
rerepouukioankun-Cy¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR"™, NR"R™, NR™C(O)R"™, NR™C(O)OR",
NR™C(O)NR"R™, C(=NR)R™, C(=NR)HNR"R"™, NR"C(=NR")NR"R", NR"C(=NOH)NR"R",
NR™C(=NCN)NR™R™, NR™S(O)R"™, NR"S(O),R"™, NR"™S(O),NR"R"™, S(O)R™, S(O)NR™R",
S(O),R™, SFs, -P(O)R™R™, -P(O)(OR™)(OR™), B(OR™); u S(0),NR"™R"™, rue Ci¢ anxun, Crg
ankenun, C,¢ ankuami, Cje ramoreHankwi, 6-10 unennsiét apun, Csjo umkiaoankui, S5-10
YIeHHbIH rerepoapui, 4-10 ugeHHbIN rerepounkioanki, 6-10 unennsiii apun-Cj_g ankui-, Cs o
muknoankuin-Cre¢ ankuwi-, 5-10 unenHwnii rerepoapun-Cie¢ ankun- u 4-10  uneHHbIN
rerepornkaoankun-Cy ¢ ankuia- rpynnsl RY kaxnbii HeobsizatenbHo, 3amemen 1, 2, 3 unu 4
HE3aBMCHMO BHLIOPAHHBIMH 3aMeCcTHTEIIMH R

kaxabii R™ nesasucumo Boiouparot u3 H, D, C_¢ ankuna, Cs. ankenuna, C,.¢ aNKuHMIA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankwia-, 5-60 YJIEHHOTO
rerepoapmn-Ci¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cyg ranoreHankmn, ¢peHui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunenHwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Cs; mukinoankwi-Cig amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbId rereporukioankui-C g ankun- rpymnmsl R™,
KaKJbIil HEOOS3aTENbHO, 3aMenteH 1, 2, 3 uiu 4 He3aBMCMMO BHIOPAHHBIMU 3aMecTUuTeNsIMU R";

kaxaeii R" HesaBucumo BoIOMparoT u3 D, ramorena, Ci ankuna, Cyg ankenmna, Cog
ankuamia, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 WIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢eHun-Cie amkmna-, Cs; mukmoankmwi-Cie ankmia-, 5-6
4jieHHOro rerepoapun-Ci ankuna-, 4-7 ugeHHoro rerepouukioankui-Cie ankuna-, CN, NO,,
OR’, SR° NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR°’, OC(O)R°, OC(O)NR°R°, NR°R°,
NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R®, C(=NRHR®, C(=NR")NR°R’, NR°C(=NR")NR°R°,
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NR°C(=NOH)NR°R®, NR°C(=NCN)NR°R°’, NR°S(O)R°, NR°S(0),R°, NR°S(O),NR°R°®,
S(O)R’, S(O)NR°R’, S(0),R° u S(0),NR°R®, rne Cy¢ anxun, Cy¢ ankenun, Cy ¢ ankunun, Cig
ramoreHankwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHBIH rerepoapui, 4-7 UJIEHHBIN
rerepounkIoaNkim, peHm-Ci g ankui-, Cs 7 HUKI0ankui-C.¢ aTKWiI-, 5-6 YJIeHHBINA reTepoapu-
C1.¢ ankui- u 4-7 uneHHbIl reTeponuknoankua-Cy ¢ ankui- rpynmsl R”) kaxapiii Heo0s3aTeNbHO,
3ametieH 1, 2, 3 uiu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTHTEISIMI R h; 5

kaxnbii R Hesasucumo Buidbuparot us H, D, Cy¢ ankuna, C,.¢ ankenuna, Cs. alKuHuUIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Ci g ankuna-, Ci; mmkiaoankuwi-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4WieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenwn, Cy ¢ anmkunami, Cy g ranoreHankmn, ¢penu, Cs 7 MUKIOATKUI, 5-6 YIeHHBIN reTepoapu,
4-7 wunennHsnii rerepoumkioankmwi, ¢eHun-Cyg ankun-, Ci; mukinoankumi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci ¢ ankuia- u 4-7 ujeHHbI reTepounkiaoankun-Cy g ankui- rpynmnbl R°,
KOKIbIA HEOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU RM,

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS H300PETeHUS:

X2 npencTasisier codoit N win CRZ;

x* npencTasisier codoit N win CR4;

X3 npencTasisier codoit N win CRS;

X° npencrasisier codoit N win CR6;

X’ npencrasisier codoit N win CR’;

IIPHU YCJIOBUH, YTO X*, X° u X° Bce He NPEeACTaBISIIOT co00i N;

Y! npenctasisier codoit Ci¢ rajoreHajaKui, rae KakIblid rajoreH BeiouparT u3 F wim
Cl, mpuyeM maHHBIN TaJOreHaKI HeoOs13aTeIbHO 3aMeliieH | win 2 He3aBUCUMO BhIOpAaHHBIMH
3aMECTHUTEIISIMU Y2;

R' BoiOuparoT u3 H, D, ramorena, C;¢ ankuna, C,¢ ankenmna, C,¢ ankuamia, Cig
rajoreHankmia, 6-10 wnenHoro apuna, Cs.joumknoankuna, 5-10 uneHHoro rerepoapwia, 4-10
YJIeHHOro rerepounkioankmna, 6-10 unennoro apun-Ci¢ ankwmna-, Cs.jp umkmnoankui-Cig
ankuna-, 5-10 unenHoro rerepoapun-Ci¢ ankwmna-, 4-10 upeHHOro rerepouuKIoanKuiI-Cy g
ankuna-, CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR’R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NR*R?, NR*NR*R?, NR*C(O)R? NR*C(O)OR?, NR'C(O)NR'R?, C(:NRi)Ra, C(:NRi)NRaRa,
NRaC(:NRi)NRaRa, NR*C(=NOH)NR’R?, NRC(=NCN)NR’R?, NR*S(O)R?, NR*S(O),R?
NRaS(O)(:NRi)Ra, NR*S(0),NR*R?, S(O)R?, S(O)NR*R? S(O).R? OS(O)(:NRi)Ra, SFs,
P(O)R°R?, P(O)(OR*)(OR®), B(OR", u S(O)NR*R? rme Ci¢ ankmn, Cpe anxenun, Cag
ankuaun, Cie ramoreHankwi, 6-10 unenHwni apun, Csp mukgoankwi, 5-10 wieHHBIN
rerepoapwi, 4-10 uneHHwli rerepoumkinoankui, 6-10 unennsiii apun-Cie ankuia-, Cso
uuknoankun-Cyg ankuia-, 5-10 wunenssiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKI0anKuiI-Cyg aIKWII- TPYIIIbI Rl, KaKIblii HeoOsi3aTenbHO, 3amMelteHbl 1, 2, 3 wim 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIM R

R% R, RY, R, R%u R7, Kbl He3aBucuMo, BbiduparoT u3 H, D, CDs, ranorena, Cj¢

ankuna, Ci¢ ankokcu, Co¢ ankenuna, Co¢ ankuaumna, Ci.¢ rajoreHankuia, Ci.¢ raJIoreHaJIKOKCH,
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6-10 unennoro apumna, Csj9 nukjgoankwna, 5-10 wuneHHoro rerepoapuia, 4-10 uneHHOrO
rerepouukioankuia, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jo uuknoankun-Ci¢ ankuna-, 5-10
yjieHHoro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouunkioankun-Ci¢ ankmia, OH, NO,,
amuHo, C;¢ ankunamuno, 1u(Ci_¢ ankun)amuno, Tio, Ci ankunruo, Ci¢ ankmicyinbpunuia, C;
¢ ankuicyabponuna, kapbamuna, Ci¢ ankmikapbammna, au(Cie ankun)kapbamuia, kapOOKCH,
Ci¢ ankunkapbonmna, C;¢ ankokcukapbonuna, Ci¢ ankunkapObonmwnamuuo, Cig
ankwicyibpoHmnamMmuHo,  amuHocyidbponmna, Cie  ankunamuHocyiabonmna,  au(Cie
anKwi)aMuHOCyIb(oHmIa, amuHocynbponumamuHo, C¢ ankuaaMuHocyibhoHmIaMuHo, 1u(Cy g
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOOHMIaMUHO, Ci¢ aNKHUJIAMUHOKApPOOHUJIAMHUHO W
mu(Cy¢ amxkun)amuaokapOonmnamubo, rme Cig anmkuma, Cie ankokcn, C,¢ anmkenuna, Crg
ankununa, C,¢ ranorenankuna, Ci.¢ rajorenankokcy, 6-10 unennoro apuna, Cs_jo HUKIOANKIIIA,
5-10 unennoro rerepoapuia, 4-10 unmeHHoro rerepouukioankmia, 6-10 unenHoro apui-Cig
ankuna-, Csjo muknoankmn-Cp e ankuna-, 5-10 unennoro rerepoapmin-C¢ ankuna- u 4-10
YJIEHHOTO TeTePOLUKIOATKII-C) ¢ aNKujia- TPYIIIbI RZ, R3, R4, RS, RS u R7, KaXXJI0ro
HeoOs3aTeIbHO, 3aMeIIeHHbIX 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTHTEIISIMU Rh;

R® BeiOuparoT u3 H, D, C,¢ ankuna, C,¢ anmkokcu, C,¢ ankenmna, Co ¢ ankuamia, Cig
ranorerankmna, Cj_g ranoreHankokcu, 6-10-unennoro apuna, Cs.jo qukaoankmia, S-10-4jaeHHoro
rerepoapmia, 4-10-uneHHoro rerepouukioankuna, 6-10-unennoro apumna-Cie ankmna-, Cs
jounkynoankun-Cig ankwna-, S-10-unenHoro rerepoapun-C,¢ ankuna-, 4-10-ujgeHHOrO
rerepoumkiaoankun-Crg  ankmma-, NO,, C(O)R®, C(ONR'R?, C(O)OR? C(=NR)HR?,
C(:NRi)NRaRa, SFs, -P(O)R*R?, -P(O)(OR™)(ORY), B(OR"), u S(0),NR*R?, rue Cy¢ ankui, Cyg
ankokcH, Cog ankenmn, Co¢ anxkunui, Cig rajoreHanku, Cig raJloreHaakokcu, 6-10-dieHHbIN
apuin, Cs.jo nuknoankui, 5-10-unenHsiii rerepoapudi, 4-10-uneHHbIN reTepouukiIoankui, 6-10-
yneHHbll apun-Ci¢ ankuwi-, Csgo muknoankmn-Cig ankwi-, 5-10-unenssiii rerepoapmi-Cig
ankuia- U 4-10-uneHHbl reTepoluKIoanKui-Ci g alKUI- TPYIIIBI R®, kaxplii HEOGA3ATEIHHO
3amelnensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU R9;

UiIn J0ObIE JBa 3aMECTHUTES R4, RS, R® u R7, BMECTE C KOJIbIIEBBIMH aTOMaMH, K
KOTOPbIM OHHM TPUCOCAMHEHBI, o00pa3yroT 4-, 5-, 6- win 7-4JeHHYI apHIbHYIO,
LUKJIOAJIKUIBHYIO, TE€TePOAPWIIbHYIO WM TeTePOLHUKIIOATKUIBHYIO TPYINy, HEo0s3aTelbHO
3amerneHHyro 1, 2, 3 uau 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTESIMU Rb;

wm Y u Rg, BMECTE B aTOMOM YTJIepOa, K KOTOPOMY OHU MPUCOEIHHEHBI, 00pa3yoT 4-,
5-, 6- WM 7-4JIEHHYI0 [UKJIOAJIKUIBHYIO WJIA T€TePOLHMKIOANKIIBHYIO TPYIITY, HEOOs3aTeNIbHO
3aMenieHnyo 1, 2, 3 unn 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMH R’;

Kaskblii R' HesaBrCHMO BeiOuparoT u3 H, CN, OH, C; 4 ankuna u C;4 aJKOKCH,

KaKIblii Y~ HE3aBHCUMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cyg
ankenmna, C,¢ ankumauna, Ci¢ ramoreHankuna, 1muaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci ¢ ankmina, Csjo mukiaoankuna, Cie¢ ankokcu, Cig rajoreHaikokcu, aMuHO, Cig

ankmnamuHo, 1u(Cie ankmm)amuno, THo, Ci¢ ankuntno, Cie ankuwicynppunmna, Cie

2

ankwuncynbponmna, kapdbamuna, Ci¢ ankunkapOammna, 1u(Ci.¢ ankun)kapbamuna, kapookcu, Ci-

6  aJKIIKapOOHWUIA, Cis  anxokcukapOOHMIIA, Cis  anxunkapOonmnamuuo, Cig
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ankwicynbonmwiamuao,  amuHocynbdonuna, Cig  ankunamuHOCcyibpoHMIA,  au(Cig
ankwi)aMuHoCcyIb(hoHma, amuHocynbponunamuno, C¢ ankuaaMuHoCcyIbhoHmIaMuHO, 1u(Ci 6
AJIKWJT)aMUHOCY Ib()OHMITAMUHO, aMuUHOKapOoHmIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHHJIAMHUHO H
1u(C ¢ aJIKIIT)aMHHOKapOOHUIIAMUHO;

kaxbiii R* HesaBucumo BeiOpan u3 H, D, Cy¢ ankuna, Cy¢ ankenuna, Co ¢ ankunuia, Cy.
¢ TasioreHankuia, 6-10-unennoro apuna, Cs.jo uukioankumna, 5S-10-unreHHoro rerepoapuia, 4-10-
YIEHHOro rerepouukioankmia, 6-10-unennoro apun-Cig ankwmna-, Csg muxmoankmi-Cig
ankuna-, 5-10-unenHoro rerepoapmi-Ci¢ ankmna- U 4-10-uneHHOro rerepouukioankuia-Cy g
anKuiga-, rae Kaxnabli u3 ykasaHHbIX Ci¢ ankuma, C,¢ ankenuna, C,¢ ankununa, Cig
rajorerankmia, 6-10-unennoro apuna, Cs_jo uukinoankuia, 5-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOTO rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp nukmoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuwia- u 4-10-4JeHHOro reTepouuKIoankui-Cy g
ankwna- rpymnel R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBHCHMO BBIOPaHHBIMU
3aMECTUTEJISIMU Rb;

kaxnbiii R® He3aBHCHMO BoIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apmma, Cs. o mukimoankwna, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankuin-Cyg ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 ujpeHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R°, OC(O)NRR®, NR°R®, NR‘C(O)R, NR°C(O)OR®, NR°C(O)NR‘R, C(=NR)R,
C(=NR)NRR®, NR°C(=NR’)NRR®, NR°C(=NOH)NR‘R®, NR°C(=NCN)NRR¢, NR°S(O)R",
NR"S(0),R®, NRS(0),NRR®, S(O)R®, S(O)NR‘R", S(O),R", SFs, -P(O)RRE, -P(O)(OR®)(OR),
B(OR), u S(0),NR‘R", rne Ci.¢ ankun, Cyg ankenun, Cyg anxunun, Ci¢ rajgoreHankui, 6-10
yieHHbli  apwi, Csgo wukmoankwi, 5-10  uneHHBI  rerepoapus, 4-10 uneHHBIN
rerepounkyioankmy, 6-10 unennsiii apun-C,¢ ankwmi-, Csqo mukiaoankui-Cie ankuia-, 5-10
yieHHbIN rerepoapui-Cie ankui- u 4-10 uneHHbI rereporukioankuin-Cig alIKuil- rpynbl R®,
KKIbIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTHTEISIMU R d;

kaxnpiii R’ He3aBruCHMO BbIOMparoT u3 D, ranorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Cp¢ ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwna, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
nuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-Ci¢ ankmna-, 4-10 dneHHOTO
retepounkioankui-Cg ankuna-, CN, NO,, ORY, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)ORY,
OC(O)R*, OC(O)NR'R*, NR'R, NR'C(O)R*, NR*C(O)OR*, NR*C(O)NR'R*, C(=NRR",
C(=NR)NR'R¥, NR*C(=NR)NR'R*, NR*C(=NOH)NR*R*, NR*C(=NCN)NR'R*, NR*S(O)R",
NR*S(0):R*, NR'S(O)LNR'RY, S(O)RY, S(O)NR'RY, S(O)RY, SFs, -P(OR'RY, -
P(O)(ORk)(ORk), B(ORk)z 5 S(O)ZNRkRk, rne Cie ankun, Coe ankenun, Cog ankuuui, Cig
rajoreHankui, 6-10 unennsiii apun, Cs.jp umknoankun, 5-10 unenHsiii rerepoapui, 4-10
YIEHHBIA reTepounkiIoankui, 6-10 unennbil apun-Ci.¢ ankmi-, Cz.jp unknoankui-Cig ankmi-, S-
10 unennsiil rerepoapun-Ci.¢ ankui- U 4-10 uneHHbIN reTepouukIoankuia-Cig aIKUI- TPYIIIbI

R9, KaX bl HeoOs3aTeNbHO, 3aMelieH 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU
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R Y

kaxpii R HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, C,¢ ankennna, Co.¢ ankunmia, Cy.
¢ rajoreHankuia, 6-10-unennoro apuna, Cs o uukioankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukaocankuia, 6-10-unenHoro apun-Cig ankuna-, Cs.jp nuknoankuia-Cig
ankuna-, (5-10-unennelii rerepoapun)-Ci.¢ ankuna- u (4-10-unennsiii rereporuknoankun)-Ci e
ankwna-, rae Kaxaeli u3 ykasaHHbIX Cjg ankwmna, Coe ankenuwna, C, ankunmna, Cig
ranoreHankmia, 6-10-unennoro apuna, Cs o uuknoankuna, S-10-uneHHoro rerepoapuia, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumkinoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapuin)-Ci¢ ankuna- u (4-10-unennsiii rereporuknoankui)-Ci g
ankuna- B R® HeoOs3aTenbHO 3amenteH 1, 2, 3 uiM 4 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTHTENIAMU
Rd;

kasnbii R HezaBucumo BbIOMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwia, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unernHoro apun-Cie ankuna-, Cs o
uuknoankun-Cyg ankuma-, 5-10 unenHoro rerepoapmn-Ci¢ ankwna-, 4-10 dneHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NR°R®, NR°R®, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(=NR)R®,
C(=NR)NRR®, NR°C(=NR’)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR®S(0);R®, NR°S(0),NRR®, S(O)R®, S(O)NRR", S(O),R", SFs, -P(O)R°R®, -P(O)(OR")(OR®),
B(OR), u S(0),NRR®, rne C,¢ ankun, Cy6 ankenun, Cy ¢ ankunun, Ci¢ rajoreHankui, 6-10
yieHHbld  apui, Csgo uwuknoankui, S5-10  uneHHeni rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unenssit apuwn-C,¢ ankun-, Cso mukiaoankun-Cie ankui-, 5-10
yieHHbIH rerepoapui-Ci g ankui- u 4-10 dyneHHbIN reTepouukIoankui-Ci ¢ aJKui- rpynbl Rd,
KaXbIii He0Os13aTeNbHO, 3aMelieH 1, 2, 3 min 4 He3aBUCHMO BhIOpAHHBIMH 3aMeCTUTESIMHI R £

kaxbiii R HezasucumMo BriouparoT u3 H, D, Cy ¢ ankuna, Cy ¢ ankenuna, C, ¢ aNKuHUIA,
Cy¢ ranoreHankuia, ¢enmna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Cig ankuna-, Ci; mmkiaoankuwin-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenw, C, ¢ anmkunmi, Cy g ramoreHankmn, ¢peHu, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunennsnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Cs; muknoankwi-Cig amkui-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 djieHHbIl rereporukioankun-Ci e ankui- rpynmsl R,
KKIbIA He0Os3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU Rf;

kaxnbii R HesaBrcumo BeiOuparoT u3 D, ranorena, C,¢ ankuna, C,¢ ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢enun-Cy¢ amkmna-, Ci;; mukmoankmwn-Cpe ankmna-, 5-6
yieHHoro rerepoapmi-Ci¢ ajnkumia-, 4-7 uneHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR®, SRE NHOR®, C(O)R%, C(O)NRER?, C(O)OR:, OC(O)RE, OC(O)NR®R®, NRERZ,
NREC(O)R?, NREC(O)OR?, NREC(O)NRERE, C(=NR)R?, C(=NR)NRER?, NREC(=NR)NRRS,
NREC(=NOH)NR®R®, NREC(=NCN)NR®R?, NRES(O)R®, NRES(O),R%, NRES(O),NR®R®,
S(O)R®, S(O)NR®RE, S(O),R®, SFs, -P(O)R®RE, -P(O)(OR®)(OR®), B(OR®), u S(O),NR®R® rme
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Ci anxun, Cye ankenwmn, Co,g amkunaui, Ci¢ ramoreHankui, ¢enun, Cs; uukmoankuni, 5-6
YJIEHHBIN rerepoapul, 4-7 4ieHHbIH rerepouukioankui, Germi-Ci ¢ amkui-, Cs.; IUKIOATKII-
Ci6 ankun-, 5-6 uneHHbll rerepoapun-Ci¢ aidkui- U 4-7 4djieHHbIH reTepouukIoankui-Cy g
AJIKWJI- TPYIIIBI Rf, KaXIblll HeoOs13aTeNbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMHU
3aMeCTUTEIIMHE R h;

kaxpiii R® HesaBucumo Beidbuparot u3 H, D, Cy¢ ankuna, Cy ¢ ankennna, C, ¢ aNKUHUIA,
Ci¢ ranoreHankuna, ¢enmna, Cs; HUKIOATKWIA, 5-6 4YIEHHOro rerepoapunia, 4-7 4IeHHOrO
rerepounkioankuna, ¢peann-Cig ankuna-, Ci; mukiaoankuwi-Cie ankuia-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenu, C, ¢ ankunmi, Cy g ranoreHankun, ¢penu, Cs 7 HUKIOATKU, 5-6 YIeHHBIN reTepoapu,
4-7 wunennHwnii rerepoumkioankmi, ¢eHun-Cyg ankun-, Cs; mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci g ankuia- u 4-7 ujeHHbIH reTepounkiaoankun-Cy g ankui- rpynmnbl RE,
KOKIBIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU Rh;

Kaxablii R” He3aBHCHMO BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Coe
ankenmna, C,¢ ankumnauna, Cig ramoreHankuna, 1muaHo-Cpe ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankmna, Csy; nmkioankuja, Cig ankokch, Cig rajoreHankokcu, amuHo, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibdpunmia, Cig

)
ankwicynbdonmia, kapdbamuna, Cy ¢ ankunkapdammna, 1u(C;_¢ ankmn)kapbammia, kapookcu, Ci.
6  aJKIWIKapOOHWIA, Ci6¢  anxokcukapOOHWMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocyinbgonuna, Cig  ankunamuHOCcyibpoHMIA,  1u(Cig
anKwi)aMuHoOCyIb(oHmIa, aMmuHOCyIb(poHMIaMIHO, C ankuaaMuHOCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMUITAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHUJIAMHUHO H
11(C 1 aNKIIT)aMUHOKapOOHUIIAMHHO,

kaxnbiii R HesaBrucumo BoiOpaH u3 H, D, C,¢ ankuna, C, ¢ ankenuna, C, ¢ ankunmna, Cy.
¢ rasioreHankuia, 6-10-unennoro apuna, Cs.jo uukioankuna, S-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumknoankuia-Cig
ankwuna-, (5-10-unennsiii rerepoapu)-Cy g ankuna- u (4-10-uneHHblid rerepouukioanku)-Cy g
ankuna-, rae Cig ankun, Cog ankennn, Cy ¢ ankunui, Cig rajoreHankui, 6-10-4ieHHbINA apw,
Cs.0 uwmkmoankuy, S-10-uneHHbll retepoapw, 4-10-uneHHbli reTepouuKIoaNKm, 6-10-
yineHHbld apui-Cig ankui-, Csjo muknoankmn-Cie ankui-, S-10-unennHsiii rerepoapmin-Cig
ankuwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUia- TPYIIIBI R* kaxuplii HEOGI3ATENBHO
3amemned 1, 2, 3 unm 4 HE3aBUCUMO BbIOPaHHBIMHU 3aMecTHTE MU RY;

kaxaeii RY HesaBucumo BuiGuparor u3 D, ranorena, Cjq ankuna, Cyg ankenmna, Cog
ankununa, Cie rangoreHankuna, 6-10 unenHoro apmna, Cs. o mukimoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankun-Cyg ankuma-, 5-10 uynennoro rerepoapmn-Ci¢ ankwia-, 4-10 ujpeHHOTO
rerepouukioankui-Ci¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR"™, NR"R™, NR™C(O)R™, NR™C(O)OR",
NR™C(O)NR"R™, C(=NR)R™, C(=NR)HNR"R"™, NR"C(=NR")NR"R", NR"C(=NOH)NR"R",
NR™C(=NCN)NR"™R™, NR™S(O)R"™, NR"S(O);R"™, NR"™S(O),NR"R"™, S(O)R™, S(O)NR™R",
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S(O),R™, SFs, -P(O)R™R™, -P(O)(OR™)(OR™), B(OR™); u S(0),NR™R"™, rue C;¢ anxun, Crg
ankenun, C,¢ ankuami, Cjg ramoreHankwi, 6-10 unennsiét apun, Csjo umkioankui, S5-10
YIeHHBIA retepoapui, 4-10 uneHHbIN rerepounkoanki, 6-10 unennsiii apui-Ci_g ankui-, Cs o
nukinoankun-Cyg ankuia-, 5-10 unenssiii rerepoapun-Cie ankun- u  4-10 udneHHbIN
rereporukoankun-Ci e ankuia- rpynnsl RY, xaxkneiii HeobszarensHo, 3amemen 1, 2, 3 umm 4
HE3aBMCHMO BbIOPAHHBIMH 3aMeCTHTESIMH R

kaxeiii R™ Hezasucumo BbiGuparot u3 H, D, C| ¢ ankuna, C,¢ ankenuna, C, ¢ aNKUHWUIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Ci g ankuna-, Ci; mmkiaoankuwi-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4WieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenwn, C, ¢ anmkunmi, Cy g ranoreHankn, ¢penu, C; 7 MUKIOATKU, 5-6 YIeHHBIN reTepoapul,
4-7 wunennHsnii rerepoumkioankmwi, ¢eHun-Cyg ankun-, Ci; mukinoankumi-Cig amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbIN rereporukioankun-C g ankun- rpymmsl R™,
KaKblil HEOOS3aTENbHO, 3aMemteH 1, 2, 3 uiu 4 He3aBMCHMO BHIOPAHHBIMU 3aMecTUTeNsIMU R ";

kaxaeii R" HesaBucumo BoIOMparoT u3 D, ranorena, Cjg ankuna, Cy ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 WJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢enun-Cy¢ amkmna-, Ci; mukmoankmwi-Cpe ankmna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankumia-, 4-7 uineHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR’, SR° NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR°, OC(O)R°, OC(O)NR°R°, NR°R°,
NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R®, C(=NRHR®, C(=NR")NR°R®, NR°C(=NR")NR°R°,
NR°C(=NOH)NRR®’, NR°C(=NCN)NR°R°, NR°S(O)R°, NR°S(O),R°, NR°S(0O),NR°R®,
S(O)R’, S(O)NR°R’, S(0),R° u S(0),NR°R®, rne Cy¢ anxun, Cy ankenwnn, Cy ¢ ankunun, Cig
ramoreHankmwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHbIH rerepoapus, 4-7 UJIEHHBIN
rereporMKIoankui, peHmn-C ¢ ankui-, Cs; nukiaoankuia-C ¢ aJKui-, 5-6 YJIeHHBIH reTepoapu-
C1.¢ ankui- u 4-7 uneHHbIN reTeporuknoankua-Cy ¢ ankui- rpynmsl R”) kaxpiii Heo0s3aTeNbHO,
3amerneH 1, 2, 3 uiau 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTENSIMU R h; u

kaxaeii R° HesaBucumo Buidbuparot u3 H, D, Cy¢ ankuna, Cy¢ ankenuna, C,.¢ aNKUHUNA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankwia-, 5-60 YJIEHHOTO
rerepoapmn-Ci¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cyg ranoreHankmn, ¢peHui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunenHwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Cs; mukinoankwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci ¢ ankuia- u 4-7 djeHHbIH reTepounkioankun-Cy g ankun- rpynmbl R°,
KOKIbIA HEOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU R",

B HeKOTOpBIX BapuaHTaX OCYIIECTBICHHS U300PETEeHUS:

X2 npencTasisier codoit N win CRZ;

x* npencrasisier codoit N win CR4;

X3 npencrasisier codoit N win CRS;

X® npencrasisier codoit N win CR6;

X’ npencrasisier codoit N win CR’;
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IIPU YCJIOBUH, YTO X*, X° u X° Bce He NPEACTaBISIIOT co00i N;

Y! npenctasisier codoit Ci¢ rajoreHajaKui, rae KakIblid rajoreH BpiOuparT u3 F wim
Cl, nmpudem aHHBIN rajJoreHaKII He0O0s3aTeIbHO 3aMellleH | win 2 He3aBUCUMO BBIOPaHHBIMU
3aMECTUTEIISIMU Y2;

R! BoiOupatroT u3 H, D, ramorena, C;¢ ankuna, C,¢ ankenmna, C,¢ ankuamia, Cjg
rayoreHankmia, 6-10 unennoro apuna, Cs jpuukioankuna, 5-10 uneHHOro rerepoapuna, 4-10
YIEHHOTO reteponukioankuia, 6-10 umennoro apmn-Ci¢ ankumna-, Csjo mukiaoankmwi-Cig
ankuna-, 5-10 unenHoro rerepoapui-Ci¢ ankwmna-, 4-10 upeHHOro reTepouuKIoanKuiI-Cy g
ankuna-, CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR*R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NR?R?, NR*NR?R? NR*’C(O)R? NRC(O)OR? NR*C(O)NR*R? C(:NRi)Ra, C(:NRi)NRaRa,
NRaC(:NRi)NRaRa, NR?*C(=NOH)NRR?, NR'C(=NCN)NRR?, NRS(O)R?, NR?*S(0),R?
NRaS(O)(:NRi)Ra, NR*S(0),NR*R?, S(O)R?, S(ONR'R? S(O).R%, OS(O)(:NRi)Ra, SFs,
P(O)R°R?, P(O)(OR*)(OR®), B(OR", u S(O),NR*R? rume Ci¢ anxmn, Cye anxenun, Cog
ankuaun, Cie ramoreHanmkwi, 6-10 unenHsni apun, Csp mukgoankwi, 5-10 wineHHBIN
rerepoapmwi, 4-10 uneHHwli rerepoumkinoankui, 6-10 unenssiii apun-Cie ankuwia-, Cso
uukinoankun-Cig ankuia-, 5-10 wunennsiii rerepoapun-Ci¢ ankun- u  4-10  uneHHbIN
reTepouuKI0anKui-Cy g alKUII- TPYIITIBI Rl, KaKIblii HeoOs13aTebHO, 3aMelleHbl 1, 2, 3 wiu 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIM R

R% R?, R, R’, R® u R/, kasplii He3aBHCHMO, BbIOUparoT u3 H, D, ranorena, C;_¢ ankwna,
Ci.¢ ankokcu, C,r¢ ankenuna, C,¢ ankununa, Ci ragorenankuia, Ci¢ rajoreHaJKokcu, 6-10
yieHHoro apwna, (s unuknoankuna, 5-10 uneHHoro rerepoapuia, 4-10 uneHHOro
rerepouukioankuia, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jo uuknoankun-Ci¢ ankuna-, 5-10
yjeHHoOro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouunkioankui-Ci¢ ankuia, OH, NO,,
amuHo, C;_¢ ankuinamuno, nu(C ¢ ankuin)amuto, Tio, C; ankunruo, Cy¢ ankuicynsdpunmna, C;
¢ ankwicyabponuna, kapdammna, Ci¢ ankmikapbammna, au(Cie ankumn)kapbamuna, kapOOKCH,
Ci¢ anxunkapbonunma, Ci¢ ankokcukapOonwna, C;¢ anmkunkapOoHmiamubno, Cig
ankwicynbonmwiamuao,  amuHocynbponunaa, Cie¢  ankunamuHocyibpoHmna,  au(Cie
ankwi)aMuHoCyIb(oHma, amuHocynbGonuaamuno, C¢ ankuaaMuHocyibhoHmaMuHo, 1u(Ci ¢
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOOHMIAaMUHO, Ci¢ aNKHJIAMUHOKApPOOHHIIAMHUHO H
mu(Ci¢ amxkwn)amunokapOonmwinamuno, rme Cig ankun, Cig amkokeu, Cog amkenun, Cog
ankunui, C¢ ranoreHankui, Cj_¢ ranoreHankokcu, 6-10 unennbiit apun, Cs. o nuknoankui, 5-10
YIeHHBIA retepoapu, 4-10 uneHHbIN rerepounkioankmi, 6-10 unennsiii apun-Ci_g ankmi-, Cs o
uuknoankun-Cig ankuia-, 5-10 wunennsiii rerepoapun-Ci¢ ankun- u  4-10  uieHHbIN
reTepouukIoanKui-Cy ¢ aJKUiI- TPYIIIBI RZ, R3, R4, RS, RS u R7, KaKIbIH HE00s13aTENbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEISIMU Rh;

R® BoiOuparoT u3 H, D, C,¢ ankuna, Ci4 anmkokcu, C,¢ ankenmna, Co ¢ ankuamia, Cig
ranoreHaynkmna, Cj_ ranoreHaikokcu, 6-10-unenHoro apuna, Cs.jp qukaoankmia, S-10-4jaeHHoro
rerepoapuna, 4-10-unenHoro rereponukioankuna, 6-10-unenHoro apuna-Cie ankuna-, Cs.
jounknoankun-Cis  ankwna-, S-10-uneHHoro rerepoapun-Cie¢ ankuna-, 4-10-uneHHOro
rerepoumkioankun-Crg  ankmma-, NO,, C(O)R®, C(ONR'R?, C(O)OR? C(=NRHR?
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C(=NR)NR®R?, SFs, -P(O)RR?, -P(O)(OR*)(OR?), B(OR%), u S(0):NR°R?, rne Cy ankun, Ci
ankokcH, Cog ankenmn, Co¢ ankunui, Ci¢ ramoreHanku, Ci¢ raJloreHaakokcu, 6-10-dieHHbIH
apun, Cs.jp nuknoankui, 5-10-uneHHsiil rerepoapui, 4-10-uneHHBINH reTepouukaoankui, 6-10-
yieHHbld apui-Cig ankui-, Cs o muknoankmn-Cie ankui-, S-10-uneHHsiit rerepoapui-Cig
ankuia- U 4-10-uneHHbl reTepouuKIoankui-Ci¢ alKWI- TPYIIIbI Rg, KaXIblii HEOOs13aTeIbHO
3ametiensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMU R9;

wm moGble na 3amecturens RY, R®, R® u R7, BMECTE€ C KOJIbLIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOCAMHEHBI, o0Opa3yroT 4-, 5-, 6- win 7-4JeHHYI0 apHWIbHYIO,
LUKJIOAJIKUIBHYIO, TE€TePOAPHIIbHYIO HWJIM TeTePOLUKIOATKUIBHYI TPYyIMNy, HEo0s3aTelbHO
3aMelneHHyo 1, 2, 3 uau 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTESIMU Rb;

wim Y' uR®, Bmecre B atomom yIJepoaa, K KOTOpOMY OHH MPUCOETUHEHBI, 00pa3yoT 4-,
5-, 6- WM 7-4JIEHHYIO [UKJIOANKIIBHYIO WJIA T€TePOLUKIIOANKIIBHYIO TPYIINY, HEOOS3aTeIbHO
3amerneHHyo 1, 2, 3 uau 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTUTESIMU R9;

Kaskblii R' He3aBrHCHMO BeiOuparoT u3 H, CN, OH, C; 4 ankuna u C;4 aJKOKCH,

KasKablii Y~ HE3aBHCHMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cyg
ankenmna, C,¢ ankmnauna, Ci¢ ramoreHankuna, 1muaHo-Cpe ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Cig¢ ankmina, Csqo mukiaoankuna, Cie ankokcu, Cig rajgoreHajlkokcH, aMuHO, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncynbdpunmia, Cig

)
ankwicynbdonmia, kapbammna, Ci¢ ankunkapbammna, 1u(C;_¢ ankwi)kapdbammia, kapookcu, Ci.
6  aJKWIKapOOHWIA, Ci6  anxokcukapOOHMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwtamuao,  amuHocyinbponuna, Cig  ankunamuHOCydbhoHMIA,  Iu(Cig
anKwi)aMuHoOCyIb(oHmIa, aMuHOCyIb(poHnIaMIHO, C 6 ankuaaMuHoCyIbGoHmIaMUHO, TH(C| 6
AJIKHJT)aMUHOCYJIb()OHUIIAMUHO, aMUHOKapOoHMIaMuHO, Ci¢ amKuIaMUHOKApOOHMJIAMHHO U
11(C 1 aNKIIT)aMUHOKapOOHUIIAMIHO,

kaxbiii R* HesaBucumo BeiOpan u3 H, D, Cy¢ ankuna, C,¢ ankenuna, Co ¢ ankunuia, Cy
¢ rajoreHankumia, 6-10-unenHoro apuna, Cs o nukinoankuna, S-10-danenHoro rerepoapuia, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uukmoankuia-Cig
ankuna-, 5-10-unenHoro rerepoapmn-Ci¢ ankmna- U 4-10-uneHHOro rerepouukiIoankuia-Cy g
anKuiga-, rae Kaxnabli u3 ykasaHHbIX Ci¢ ankuma, C,e ankenuna, C,¢ ankununa, Cig
ranoreHankmna, 6-10-unennoro apuna, Cs_jo uuknoankuia, 5-10-unenHoro rerepoapuna, 4-10-
YJIEHHOrO rerepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uuknoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankmwia- u 4-10-4JeHHOro reTepouuKIoankui-Cy g
ankwna- rpymnbl R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBHCHMO BbIOPaHHBIMU
3aMECTUTEJISIMU Rb;

kaxnbiii R® HE3aBUCHMO BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cje ranoreHankuia, 6-10 unenHoro apmna, Cs o mukimoankwna, 5-10 dieHHOrO
rerepoapuna, 4-10 uneHHoro rerepouukiaoankuina, 6-10 unenHoro apun-Cie ankuna-, Cs o
uuknoankun-Cie ankuma-, 5-10 unen”oro rerepoapuin-Cie ankmna-, 4-10 ujgeHHOrO
rereporukioankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R®, OC(O)NRR®, NR°R®, NR‘C(O)R, NR°C(O)OR®, NR°C(O)NR‘R‘, C(=NR)R°,
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C(=NR)NRR®, NR°C(=NR’)NRR®, NRC(=NOH)NRR®, NR°C(=NCN)NRR®, NR°S(O)R",
NR"S(0),R®, NRS(0),NRR®, S(O)R®, S(O)NR‘R", S(O),R", SFs, -P(O)RR", -P(O)(OR®)(OR"),
B(OR®); u S(0O),NRRE, rne Cy6 ankun, Cy ankenun, C,¢ ankunun, Cy ranorenankun, 6-10
yieHHbld  apui, Csgo uwukmoankui, S5-10  uneHHwni rerepoapwi, 4-10  uieHHBIN
rerepounkyioankmi, 6-10 unennsiii apun-C¢ ankwmi-, Csqo mukiaoankui-Cig ankuia-, 5-10
yieHHbIN rerepoapui-Cie ankui- u 4-10 uneHHbI reTepornkaoankui-Ci¢ alKuil- TPyIbl Rb,
KaXIblii He0Os13aTeNIbHO, 3aMelieH 1, 2, 3 win 4 He3aBUCHMO BhIOPAaHHBIMH 3aMeCTUTESIMHA R d.

kaxnbiii R’ He3aBruCHMO BbiOMparoT u3 D, ramorena, Ci¢ amkuna, C,¢ ankenuna, Cog
ankununa, C¢ ranoreHankuia, 6-10 unennoro apmna, Cso mukimoankwmna, 5-10 dieHHOTO
rerepoapwna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apwn-Cie ankuna-, Cs.o
uuknoankun-Cy¢ ankuma-, 5-10 unenHoro rerepoapun-Ci¢ ankmna-, 4-10 djneHHOTO
retepounkioankui-Cg ankuna-, CN, NO,, ORY, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)ORY,
OC(O)R*, OC(O)NR'R*, NR'R, NR'C(O)R*, NR*C(O)OR¥, NR'C(O)NR'R*, C(=NR"R",
C(=NR)NR'R¥, NR*C(=NR)NR'R*, NR*C(=NOH)NR*R*, NR*C(=NCN)NR'R*, NR*S(O)R",
NR*S(0):R*, NR'S(O)NR'RY, S(O)RY, S(O)NR'RY, S(O)RY, SFs, -P(O)R'RY, -
P(O)(ORk)(ORk), B(ORk)z 5 S(O)ZNRkRk, rne Cie ankun, Cog ankenun, Cog ankunui, Cig
ranoreHankui, 6-10 unenneiii apun, Cs.p umknoankun, 5-10 unenHsiii rerepoapuin, 4-10
YICHHBIA reTepoUnkKiIoanku, 6-10 unennbiil apun-Ci¢ ankumn-, Cs.jo uuknoankui-Ci ¢ ankmi-, S-
10 unennslii rerepoapun-Ci ¢ ankui- U 4-10 dneHHbIN reTepouukiaoankui-Ci.¢ alKkui- Fpymnbl
R9, KX bl HeoOs3aTeNbHO, 3aMelneH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R Y

kaxbiii R HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, Cy¢ ankenunna, Co ¢ ankunuma, Cy.
¢ rajoreHankuia, 6-10-unennoro apuna, Cs.o Lukioankuna, S-10-unennoro rerepoapuia, 4-10-
YIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csjg muxmoankmi-Cig
ankuna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporukioankui)-Ci g
anKuiga-, rae Kaxnabii u3 ykasaHHbIX Ci¢ ankuma, C,¢ ankenuna, C,¢ ankununa, Cig
rajoreHankmia, 6-10-unennoro apuna, Cs jo uukioankuia, S-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOTO reTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Csjp uumkmoankuia-Cig
ankuna-, (5-10-unennelii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiii rereporukioankui)-Ci g
ankuna- B R® HeoOs3aTenbHO 3amenteH 1, 2, 3 uim 4 HE3aBUCUMO BbIOPAHHBIMM 3aMECTUTENSAMU
Rd;

kasnpii R HesaBucumo BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmuna, Cs o mukimoankmia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankun-Cig ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NR°R®, NR°R®, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(=NR)R®,
C(=NR)NRR®, NR°C(=NR’)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR®S(O);R®, NR°S(0),NRR®, S(O)R®, S(O)NRR®, S(O):R", SFs, -P(O)R°R®, -P(O)(OR")(OR®),

B(OR%), u S(0),NRR®, rne C; ankun, Cye ankenun, Cr g ankunun, Ci¢ rajgoreHankui, 6-10
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yieHHbld  apuy, Csgo uuknoankui, S5-10 uneHHeni rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unenssit apun-C,¢ ankun-, Cs o mmkiaoankun-Cie ankui-, S5-10
4yieHHbIN rerepoapui-Ci¢ ankui- u 4-10 uneHHbI rereporukinoankun-Cig aakuia- rpymnmnsl RY,
KKIbIH HeOOs3aTebHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPaHHBIMH 3aMeCTHTESIMU R f;
kaxabiii R® HesaBucumo Boidbuparot u3 H, D, C¢ ankuna, C, ¢ ankenuna, C, ¢ aNkKuHmIIA,
Ci¢ ranoreHankuna, ¢enwmna, Cs; HUKIOATKWIA, 5-6 UYIEHHOTO reTepoapuna, 4-7 YJIEHHOrO
rerepormkioankuia, ¢Gpenun-Cig ankmna-, Ci; uuknoankun-Cie ankuna-, 5-6 YIEHHOTro
rerepoapmi-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenun, C, ¢ ankunmi, Cy g ranoreHankmn, ¢penu, Cs 7 HUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunennHwni rerepoumkioankmi, GeHun-Cyg ankun-, Cs; mukiaoankuwi-Cig amkuia-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 ujaeHHbIdl rereporukioankun-Ci g ankui- rpynnsl R,
KOKIbIA HEOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU Rf;
kaxnbii R HesaBrcumo BeiOHparoT u3 D, ranorena, C,¢ ankuna, C,¢ ankenmna, Cog
ankunmna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOATKHUIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢eHun-Cy¢ amkmna-, Cs;; mukmoankmwn-Cpe ankwna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankumia-, 4-7 uneHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR%, SR%, NHORS, C(O)R% C(O)NR®R: C(O)OR: OC(O)R® OC(O)NRER?, NR®R®,
NR2C(O)R®, NREC(O)OR?®, NREC(O)NR®R?, C(:NRi)Rg, C(:NRi)NRgRg, NRgC(:NRi)NRgRg,
NRE2C(=NOH)NR®R®, NREC(=NCN)NR2RE, NRES(O)R®, NRES(O),R%, NR2S(0O),NRER®,
S(O)R®, S(O)NR®RE, S(O),R®, SFs, -P(O)R®RE, -P(O)(OR®)(OR®), B(OR®), u S(O),NR®R® rme
Ci¢ anxun, Cye ankenmn, Cog amkunaun, Ci ramoreHankui, ¢enun, Cs; nukimoankuni, 5-6
YJIEHHBIN rerepoapul, 4-7 4ieHHbIH rerepouukioankui, Germi-Ci ¢ ankui-, Cs.; IUKIOATKII-
Ci6 ankun-, 5-6 uneHHbll rerepoapun-Ci¢ aiakuia- U 4-7 4djeHHbIH reTeporukIoankui-Cy g
AJIKWI- TPYIIIbI Rf, KaKIplii HeoOsi3aTenbHO, 3aMerteH 1, 2, 3 uin 4 He3aBUCHMO BHIOPAHHBIMH
3aMECTUTEISIMH R h;
kaxabii R® HesaBucumo uiouparot u3 H, D, Ci¢ ankuna, C,.¢ ankenuna, Co.¢ aIKUHMIIA,
Cy¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 YJIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankuia-, 5-6 4YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy g ramoreHankmn, ¢penui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunennwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Csy mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepounkioankun-Cy g ankui- rpynmnbl RE,
KKIbIA HeOOs3aTeIbHO, 3aMellieH 1, 2, 3 wiu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTHTEIISIMU Rh;
kaxnbii R® HesaBucumo BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Cog
ankenmna, C,¢ ankmauna, Cig ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci ¢ ankmna, Cs; nmkioankuja, Cig ankokch, Cig rajoreHalkokcu, amuHo, Cig

ankmnamuHo, 1u(Cie ankwmm)amuno, tHo, Ci¢ ankwmntno, Cie ankwicynpdpunmna, Cie

2
ankwuncynbponmna, kapdbamuna, Ci¢ ankunkapOammna, nu(Ci.¢ ankun)kapbamuna, kapookcn, Ci-
6  aJKIWIKapOOHWIA, Cis  ankokcukapOOHMIA, Ci6  anxunkapOonmnamuuo, Cig

ankwicynbonmwtamuao,  amuHocynbponuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie
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ankwi)aMmuHocyIb(oHmta, amuHocynbponuaamuno, C¢ ankuaaMuHoCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKHJIaMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHHO,

kaxabii R* HesaBucumo BbiOpaH u3 H, D, C, ¢ ankuna, C,¢ ankenmna, C, ¢ ankunamna, C;
¢ rajoreHankuia, 6-10-unennoro apuna, Cs.o Lukioankuna, S-10-unennoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csg muxmoankmi-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporuknoankui)-Ci g
ankuna-, rae Cig ankun, Cog ankennn, Cy ¢ amkuaui, Cig rajoreHankui, 6-10-4ieHHbIA apw,
Cs.10 umxmoankwn, S5-10-uneHHblil rerepoapun, 4-10-uneHHbI rereporukioankui, 6-10-
yineHHbld apui-Cig ankun-, Csjo muknoankmn-Cig ankwi-, S-10-unenHsiii rerepoapmin-Cig
ankwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUI- TPYIIIBI R* kaxuplii HEOGA3ATENBHO
3amelneH 1, 2, 3 unu 4 He3aBUCHMO BHIOPaHHBIMH 3aMeCTHTEAMH RY;

kaxaeii RY HesaBucumo BuiGuparor u3 D, ranorena, Cjg ankuna, Cy ankenmna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmna, Cs o mukmoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apmn-Cie ankuna-, Cso
uuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-C,¢ ankwna-, 4-10 djpeHHOTO
rerepouukioankun-Cy¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR"™, NR"R™, NR™C(O)R"™, NR™C(O)OR",
NR™C(O)NR"R™, C(=NR)R™, C(=NR)HNR"R"™, NR"C(=NR")NR"R", NR"C(=NOH)NR"R",
NR™C(=NCN)NR™R™, NR™S(O)R"™, NR"S(O),R"™, NR"™S(O),NR"R"™, S(O)R™, S(O)NR™R",
S(O),R™, SFs, -P(O)R™R™, -P(O)(OR™)(OR™), B(OR™); u S(0),NR"™R"™, rue Ci¢ anxun, Crg
ankenun, C,¢ ankuami, Cje ramoreHankwi, 6-10 unennsiét apun, Csjo umkiaoankui, S5-10
YIeHHbIH rerepoapui, 4-10 ugeHHbIN rerepounkioanki, 6-10 unennsiii apun-Cj_g ankui-, Cs o
muknoankuin-Cre¢ ankuwi-, 5-10 unenHwnii rerepoapun-Cie¢ ankun- u 4-10  uneHHbIN
rerepornknoankun-Cy ¢ ankuia- rpynnbl RY kaxnbiii Heobs3aTenbHo, 3amemed 1, 2, 3 unu 4
HE3aBMCHMO BHLIOPAHHBIMH 3aMeCcTHTEIIMH R

kaxabii R™ nesasucumo Boiouparot u3 H, D, C_¢ ankuna, Cs. ankenuna, C,.¢ aNKuHMIA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankwia-, 5-60 YJIEHHOTO
rerepoapmn-Ci¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cyg ranoreHankmn, ¢peHui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunenHwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Cs; mukinoankwi-Cig amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbId rereporukioankui-C g ankun- rpymnmsl R™,
KaKJbIil HEOOS3aTENbHO, 3aMenteH 1, 2, 3 uiu 4 He3aBMCMMO BHIOPAHHBIMU 3aMecTUuTeNsIMU R";

kaxaeii R" HesaBucumo BoIOMparoT u3 D, ranorena, Cjq ankuna, Cyg ankenmna, Cog
ankuamia, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 WIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢eHun-Cie amkmna-, Cs; mukmoankmwi-Cie ankmia-, 5-6
4jieHHOro rerepoapun-Ci ankuna-, 4-7 ugeHHoro rerepouukioankui-Cie ankuna-, CN, NO,,
OR’, SR° NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR°’, OC(O)R°, OC(O)NR°R°, NR°R°,
NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R®, C(=NRHR®, C(=NR")NR°R’, NR°C(=NR")NR°R°,
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NR°C(=NOH)NRR®, NR°C(=NCN)NR°R°, NR°S(O)R°, NR°S(O),R°, NR°S(0O),NR°R®,
S(O)R’, S(O)NR°R’, S(0),R° u S(0),NR°R®, rne Cy¢ anxun, Cy¢ ankenun, Cy ¢ ankunun, Cig
ramoreHankwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHBIH rerepoapui, 4-7 UJIEHHBIN
rerepounkIoaNkim, peHm-Ci g ankui-, Cs 7 HUKI0ankui-C.¢ aTKWiI-, 5-6 YJIeHHBINA reTepoapu-
C1.¢ ankui- u 4-7 uneHHbIl reTeponuknoankua-Cy ¢ ankui- rpynmsl R”) kaxapiii Heo0s3aTeNbHO,
3ametieH 1, 2, 3 uiu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTHTEISIMI R h; 5

kaxnbiii R Hesasucumo Buibuparot us H, D, Cy¢ ankuna, C,.¢ ankenuna, Cs. alKuHuUIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Ci g ankuna-, Ci; mmkiaoankuwi-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4WieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenwn, C, ¢ anmkunmi, Cy g ranoreHankn, ¢penu, C; 7 MUKIOATKU, 5-6 YIeHHBIN reTepoapul,
4-7 wunennHsnii rerepoumkioankmwi, ¢eHun-Cyg ankun-, Ci; mukinoankumi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepounkiaoankun-Cy g ankun- rpynmnbt R°,
KOKIbIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTEIISIMU RM,

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS H300PETeHUS:

X2 npencTasisier codoit N win CRZ;

x* npencTasisier codoit N win CR4;

X3 npencrasisier coooit N uiu CRS;

X° npencrasisier codoit N win CR6;

X’ npencrasisier codoit N win CR’;

IIPHU YCJIOBUH, YTO X*, X° u X° Bce He NPEeACTaBISIIOT co00i N;

Y! npenctasisier codoit Ci¢ rajoreHajaKui, rae KakIblid rajoreH BeiouparT u3 F wim
Cl, mpuyeM maHHBIN TaJOreHaKI HeoOs13aTeIbHO 3aMeliieH | win 2 He3aBUCUMO BhIOpAaHHBIMH
3aMECTUTEIISIMU Y2;

R' BoiOuparoT u3 H, D, ramorena, C;¢ ankuna, C,¢ ankenmna, C,¢ ankuamia, Cig
rajoreHankmia, 6-10 wnenHoro apuna, Cs.joumknoankuna, 5-10 uneHHoro rerepoapwia, 4-10
YJIeHHOro rerepounkioankmna, 6-10 unennoro apun-Ci¢ ankwmna-, Cs.jp umkmnoankui-Cig
ankuna-, 5-10 unenHoro rerepoapun-Ci¢ ankwmna-, 4-10 upeHHOro rerepouuKIoanKuiI-Cy g
ankuna-, CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR*R?, C(O)OR?, OC(O)R?, OC(O)NR°R?,
NR?R?, NR*NR?R? NR*’C(O)R? NR*C(O)OR? NR*C(O)NR*R? C(:NRi)Ra, C(:NRi)NRaRa,
NRaC(:NRi)NRaRa, NR?*C(=NOH)NR*R?, NR'C(=NCN)NRR?, NR*S(O)R?, NR*S(0),R?
NRaS(O)(:NRi)Ra, NR?S(0),NR*R?, S(O)R?, S(ONRR? S(O),R? OS(O)(:NRi)Ra U
S(O)NRR?, rane Ci¢ ankun, Crg ankenun, Cog ankunuia, Cig rajoreHankui, 6-10 uieHHbIH
apun, Cs.jo uukgoankui, 5-10 uneHHbii rerepoapui, 4-10 dneHHbI rerepouukyioankui, 6-10
yieHHbld apun-Cie ankun-, Cs.jo nuknoankun-Cig ankmi-, 5-10 unenHsiit rerepoapmi-Cig
ankui- U 4-10 unenHsiil reTeporuKIOaNKuI-Cyg aIKUI- TPYIIIBI R', kaxplii HEOGS3ATEIBHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU Rb;

R% R?, R*, R’, R® u R7, kaspiii He3aBHCHMO, BbIOUparoT u3 H, D, ranorena, C;.¢ ankuna,
Ci6 ankokcu, Cr¢ ankenuna, Co¢ ankununa, Ci¢ ragorenankuia, Ci¢ rajoreHaJKokcu, 6-10

yieHHoro apwna, Cs.o uwuknoankuna, 5-10 uneHHoro rerepoapuia, 4-10 uneHHOro
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rerepouukioankuia, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jo uuknoankmn-Ci¢ ankuna-, 5-10
yieHHoro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouunkiaoankui-Ci¢ ankmwia, OH, NO,,
amuHo, C;_¢ ankunamuno, nu(Ci_¢ ankun)amuno, Tvo, Ci ankunruo, Ci¢ ankmicyinbpunmia, C;
¢ ankmwicynbponmia, kapdamuia, Ci¢ ankunkapoamuia, au(Ci¢ amkmn)kapOammia, kKapOoKcH,
Ci¢ ankunkapbonmna, C;¢ ankokcukapOonuna, Ci¢ ankunkapObonuwnamuuo, Cig
ankwicynbponmnamMuHo,  amuHocyibponmna, Cie  ankunamuHocyiabonmna,  au(Cie
AJIKIJT)aMUHOCYJTb(OHMIIA, aMHHOCYIbGoHIIAMUHO, C ¢ anmkuiaMuHoCyIbpoHmtaMuHo, 1u(Ci ¢
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOOHMIAMUHO, Ci¢ aNKHJIAMUHOKApPOOHUIIAMHUHO W
mu(Ci¢ amxkun)amunokapOonmwitamuno, rune Cig ankmn, Cig amkokcu, Cog anmkenun, Cog
ankunui, C¢ ragoreHankui, Cy_¢ ranoreHankokcu, 6-10 unennbiit apun, Cs 1o nukiIoankui, 5-10
YIeHHBIA retepoapu, 4-10 uneHHbIN reTepounkioankmt, 6-10 unennsiii apun-Ci_g ankmi-, Cs o
uukinoankun-Cyg ankuia-, 5-10 unennsiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKui-Cy ¢ aJKUI- TPYIIBI RZ, R3, R4, RS, RS u R7, KQKIbIA HEOOSI3aTeNIbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMH Rh;

R® BeiOuparoT u3 H, D, C,¢ ankuna, C,¢ anmkokcu, C,¢ ankenmna, Co ¢ ankuamia, Cig
ranorerankmna, C g ragoreHankokcu, 6-10 unennoro apuna, Cs o uuknoankuia, 5-10 uieHHOro
rerepoapuna, 4-10 uneHHoro rerepouukioankuna, 6-10 unenHoro apuna-Cp¢ ankuna-, Cs
jounknoankun-Ci¢ ankuna-, 5-10 unenHoro rerepoapun-Ci¢ ankuna-, 4-10 wuneHHOro
rerepounkiaoankun-Crg  ankuma-, NO,, C(O)R®, C(ONR'R?, C(O)OR? C(=NRHR?
C(=NR)NR*R* u S(0),NR*R? rne C ankun, Ci. ankokcu, Cog ankenni, Cog ankuum, Ci
ranoreHasikm, Cj¢ ramoreHankokcu, 6-10 unennsiii apun, Csjo nuknoankui, 5-10 dieHHbIN
rerepoapwi, 4-10 uneHHbll rerepounknoankui, ©6-10 unenssiii apun-Cie ankuwia-, Cspo
uuknoankun-Cyg ankuia-, 5-10 unenssiii rerepoapun-Cie ankun- u  4-10 uyneHHbIN
reTepourKIoaNKII-Cy g aJIKUJI- TPYIIIBI Rg, Kbl He00s3aTeNbHO, 3aMellensl 1, 2, 3 wuim 4
HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’

UK JOOBIE JBa 3aMECTHUTES R4, RS, R® u R7, BMECTE C KOJIbIIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOCAMHEHBI, o00Opa3yroT 4-, 5-, 6- win 7-4JeHHYIO apHWIbHYIO,
LUKJIOAJIKUJIPHYIO, TE€TePOAPHIIbHYIO WM TeTePOLUKIIOATKUIBHYIO TPYyINy, HEo0s3aTebHO
3amerneHHyo 1, 2, 3 uian 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTESIMU Rb;

wm Y u Rg, BMECTE B aTOMOM YTJIepOa, K KOTOPOMY OHU IPUCOETHHEHBI, 00pa3yoT 4-,
5-, 6- WM 7-4JIEHHYI0 [UKJIOANKIIBHYIO HJIM T€TePOLIUKIIOANKIIIBHYIO TPYIIY, HEOOS3aTeIbHO
3aMenieHnyro 1, 2, 3 unn 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEIISIMH R’;

Kasblii R' HesaBrCHMO BeiOuparoT u3 H, CN, OH, C; 4 ankuna u C;4 aJKOKCH,

KaKIblii Y~ HE3aBHCUMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cyg
ankenmna, C,¢ ankmauna, Cig ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Cig¢ ankmina, Cs.qo mukiaoankuna, Cie ankokcu, Cig rajoreHailkokcu, aMuHO, Cig
ankwiamuao, au(Ci¢ ankwi)amuuo, THO, Ci¢ amkuntno, Ci¢ amkuncyibdpuumma, Cie
ankwicynbdonmia, kapdbammna, Ci.¢ ankunkapoammna, 1u(Ci.¢ ankmin)kapdbammia, kapdokcu, Ci.
¢ ankmikapbonmna, Cie  ankokcukapbonmna, Cis  ankwikapOonmiamuuo, Cig

ankwicynbonmwtamuao,  amuHocynbponuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie
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ankwi)aMmuHocyIb(oHmta, amuHocynbponuaamuno, C¢ ankuaaMuHoCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKHJIaMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHHO,

kaxbiii R* HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, C,¢ ankenuna, Co ¢ ankunuia, Cy.
¢ rajoreHankuia, 6-10-unennoro apuna, Cs.o Lukioankuna, S-10-unennoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csg muxmoankmi-Cig
ankuna-, 5-10-unenHoro rerepoapun-Cig amkunga- u 4-10-ujeHHOro reTepouuKIoankui-Ci g
anKuiga-, rae Kaxnabli u3 ykasaHHbIX Ci¢ ankuna, C,¢ ankenuna, C,¢ ankununa, Cig
rajoreankmia, 6-10-unennoro apuna, Cs jo uuknoankuia, 5-10-unenHoro rerepoapunia, 4-10-
YJIEHHOrO rerepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumkmoankuia-Cig
ankwna-, (5-10-unennpiii rerepoapui)-Ci¢ ankumna- u 4-10-4jeHHOro reTepouuKIoankui-Cy g
ankuna- rpymnbl R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBHCHMO BBIOPaHHBIMU
3aMECTUTEJISIMU Rb;

kaxnbii R® He3aBUCHMO BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenuna, Cog
ankuauna, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apmn-Cie ankuna-, Cs.o
uuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-Ci¢ ankmna-, 4-10 dneHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R, OC(O)NRR, NRR®, NR°C(O)R®, NR°C(O)OR®, NR‘C(O)NRR‘, C(=NR)RS,
C(=NR)NRR®, NR°C(=NR)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NRR®, NRS(O)R",
NRS(0),R®, NR°S(0),NR R, S(O)R®, S(O)NRR®, S(O),R" u S(O),NRR", rne C;.¢ ankun, Cog
ankenun, C,¢ ankuami, Cje ramoreHankwi, 6-10 unennsiét apun, Csjo umkiaoankui, S5-10
YIeHHbIH rerepoapui, 4-10 ugeHHbIN rerepounkioanki, 6-10 unennsiii apun-Cj_g ankui-, Cs o
muknoankuin-Cre¢ ankuwi-, 5-10 unenHwnii rerepoapun-Cie¢ ankun- u 4-10  uneHHbIN
reTepourKIoaNKm-Cy ¢ aNKUI- TPYIIIIbI Rb, KaKIbIil HeoOs3aTeNbHO, 3amelneH 1, 2, 3 wium 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMEeCTUTESIMU R d.

kaxnpiii R’ He3aBHCHMO BbIOMparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Ci¢ ranoreHankuna, 6-10 unenHoro apmna, Cs o mukmoankwia, S5-10 dieHHOTrO
rerepoapuna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apwn-Cig ankuna-, Cs.o
uuknoankun-Cig ankuma-, 5-10 unenHoro rerepoapmn-C;¢ ankwna-, 4-10 djneHHOTO
retepounkioankui-Cg ankuna-, CN, NO,, ORY, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)ORY,
OC(O)RY, OC(O)NR'R¥, NR*R¥, NR*C(O)R*, NR*C(O)OR*, NR*C(O)NR'RY, C(=NR)R,
C(=NR’)NR'R*, NR*C(=NR)NR*R¥, NR*C(=NOH)NR'R¥, NR*C(=NCN)NR*R*, NR*S(O)R",
NR S(0),R*, NR*S(0),NR*R¥, S(O)R¥, S(O)NR'RY, S(0),R* 1 S(0).NR*R¥, rne C.¢ ankun, Cs.
¢ ankeHwn, C,¢ amkunun, Cig ramoreHankwi, 6-10 unmenssiit apun, Cs.jo umknoankui, S5-10
YIeHHBIA retepoapu, 4-10 uneHHbIN rerepounkoankmi, 6-10 unennsiii apui-Ci_g ankmi-, Cs o
muknoankuin-Cre ankun-, 5-10 unenHeiii rerepoapun-Cie ankun- u  4-10 uneHHbIN
reTepouuKI0anKuia-Cy g aJKUI- TPYIIIbI R’, xaxmbiit HeoOs3aTenbHO, 3amemmer 1, 2, 3 win 4
HE3aBMCHMO BbIOPaHHBIMH 3aMeCTHTEIIMH R 7

kaxbii RC HesaBucumo BuiOpan u3 H, D, Ci ankuna, Ca¢ ankenuna, Co ankunmma, Ci
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¢ rajoreHankuia, 6-10-unenHoro apuna, Cs. o uukiIoankuna, S-10-unenHoro rerepoapuia, 4-10-
YIEHHOro rerepouukioankuna, 6-10-unennoro apun-Cig ankuna-, Cs.jp nuknoankuia-Cig
ankwna-, (5-10-unennsiii rerepoapmn)-Cig ankuna- u (4-10-uneHHbli rerepounkioankmmn)-Ci g
ankuna-, rae kaxnabli u3 ykasaHHbIX (¢ ankuna, Coe ankeHuna, C,e ankununa, Cig
rajioreHasnkmna, 6-10-unennoro apuna, Cs.jo nukioankuia, 5-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankwmna-, Csg muxmoankmi-Cig
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporuknoankui)-Ci g
ankuna- B R® HeoOsa3aTenbHO 3amMelneH 1, 2, 3 uim 4 He3aBUCUMO BBIOPaHHBIMU 3aMECTUTENISIMU
Rd;

WM Ba 3aMecTHTens R BMECTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM HPHCOEIUHEHBI,
00pasyroT 4-, 5-, 6- WM 7-WIEHHYI TeTepOApWIbHYIO HIIM T€TEPOLHKIOAIKWIBHYIO TPYIITY,
HeoOs13aTeNIbHO 3aMeIeHHYIO 1, 2, 3 wiu 4 He3aBHCUMO BbIOPAHHBIMU 3aMECTUTENSIMU RY

kaxnbii RY HezaBucumo BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Cie ranoreHankuna, 6-10 unenHoro apmna, Cs o mukmoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apmn-Cie ankuna-, Cso
uuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-Ci¢ ankwna-, 4-10 uneHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NR°R, NR°R®, NRC(O)R®, NR°C(O)OR°, NR°C(O)NR°R®, C(=NR)R®,
C(=NR)NRR®, NR°C(=NR)NRR®, NR°C(=NOH)NR‘R®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR®S(0);R®, NR°S(0O),NR°R®, S(O)R®, S(O)NRR®, S(O);R" u S(O),NR°R, rue C;¢ ankui, Cog
ankenun, C,¢ ankuami, Cjg ramoreHankwi, 6-10 unennsiét apun, Csjo umkiaoankui, S5-10
YIeHHbIH rerepoapui, 4-10 ugeHHbIN rerepounkioanki, 6-10 unennsiii apui-Ci_g ankui-, Cs o
nuknoankun-Cyg ankuia-, 5-10 unenssiii rerepoapun-Cie ankuia- u  4-10 uyneHHbIN
rerepourkIoankiui-Cg ankmn- rpymmsl R, kaxmslii HeoGs3aTenbHO, 3amemen 1, 2, 3 wm 4
HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEISIMU R £

kaxabii R® Hesasucumo seidbuparot us H, D, Ci¢ ankuna, C,.¢ ankenuna, Co.¢ aNKuHMIA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankuia-, 5-6 4YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy g ramoreHankmn, ¢penui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunennwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Csy mukinoankmwi-Cig amkui-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 djaeHHbl rerepormkioankui-Cie ankui- rpynmsl R,
KOKIBIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU Rf;

kaxnbii R HesaBrcumo BeiOHparoT u3 D, ranorena, C,¢ ankuna, Cy¢ ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢penwna, C;; UUKIOANKHIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO Trerepouukioankmna, ¢eHmi-Cy¢ ankmna-, Csy4 umknoankmn-Cie ankuma-, 5-6
4jieHHOro rerepoapun-Ci ankuna-, 4-7 ujgeHHoro rerepouukioankui-Cie ankuna-, CN, NO,,
ORS®, SRE NHOR:? C(O)RE C(O)NRER®?, C(O)OR®, OC(O)RE, OC(O)NR®R®, NRPRZ,
NREC(O)RE, NREC(O)OR®, NREC(O)NRER®, C(=NR)RE, C(=NR)HNRER?, NREC(=NR)NRIRZ,
NREC(=NOH)NRER®?, NREC(=NCN)NRER?, NRES(O)RE, NRES(O)R%, NRES(O),NRERE®,
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S(O)R®, S(O)NRER®, S(0),R? u S(0),NR®R®, rne Cy¢ ankun, Cy¢ ankenun, Cy e ankunun, Cig
ramoreHankmwi, ¢ermwi, Cs; wmukmoankwi, 5-6 uileHHBIA rerepoapus, 4-7 UJIEHHBIH
rerepounkIoaNKi, GpeHm-Ci g ankui-, Cs7 TUKI0anKuiI-C_¢ aTKWI-, 5-6 YJICHHBINA TreTepoapul-
C\.¢ankun- u 4-7 4ieHHbIN reTepOoUUKIOaIKui-Ci ¢ aIKUII- TPYIIIbI Rf, Ka)KIbIi HEOOSI3aTENIbHO,
3ametieH 1, 2, 3 uiu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTUTEIsIMI R B,

kaxpiii R® HesaBucumo Beidbuparot u3 H, D, Cy¢ ankuna, Cy ¢ ankennna, C, ¢ aNKUHUIA,
Ci¢ ranoreHankuna, ¢enmna, Cs; HUKIOATKWIA, 5-6 4YIEHHOro rerepoapunia, 4-7 4IeHHOrO
rerepounkioankuna, ¢peann-Cig ankuna-, Ci; mukiaoankuwi-Cie ankuia-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenu, C, ¢ ankunmi, Cy g ranoreHankun, ¢penu, Cs 7 HUKIOATKU, 5-6 YIeHHBIN reTepoapu,
4-7 wunennHwnii rerepoumkioankmi, ¢eHun-Cyg ankun-, Cs; mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH reTepoapun-Ci g ankuia- u 4-7 ujeHHbIH reTepounkiaoankun-Cy g ankun- rpynnbl RE,
KOKIBIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU Rh;

kaxnbii R® HesaBucumo BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Coe
ankenmna, C,¢ ankumnauna, Cig ramoreHankuna, 1muaHo-Cpe ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankmna, Csy; nmkioankuja, Cig ankokch, Cig rajoreHankokcu, amuHo, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibdpunmia, Cig

)
ankwicynbdonmia, kapdbammna, Ci¢ ankunkapdammna, 1u(C;_¢ ankmn)kapbammia, kapookcu, Ci.
6  aJKIWIKapOOHWIA, Ci6¢  anxokcukapOOHWMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocyibonunaa, Cig  ankunamuHOCyibpoHMIA,  Tu(Cig
anKwi)aMuHoCyIb(oHmIa, aMmuHoCyIb(poHnIaMuHoO, C ¢ ankuaaMuHoCyIbGoHmIaMUHO, TH(C| 6
AJIKWJT)aMUHOCYIb()OHMUITAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHUJIAMHUHO H
11(C 1 aNKIIT)aMUHOKapOOHUIIAMHHO,

kaskabii RY HezaBucMo BoiOpaH u3 H, D, C,¢ ankuna, C, ¢ ankenuna, C, ¢ ankunmna, Cy.
¢ rasioreHankuia, 6-10-unennoro apuna, Cs.jo uukioankuna, S-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumknoankuia-Cig
ankwuna-, (5-10-unennsiii rerepoapu)-Cy g ankuna- u (4-10-uneHHblid rerepouukioanku)-Cy g
ankuna-, rae Cig ankun, Cog ankennn, Cy ¢ ankunui, Cig rajoreHankui, 6-10-4ieHHbINA apw,
Cs.0 uwmkmoankuy, S-10-uneHHbll retepoapwi, 4-10-uneHHblli reTeporuKIoankmi, 6-10-
yineHHbld apui-Cig ankui-, Csjo muknoankmn-Cie ankui-, S-10-unennHsiii rerepoapmin-Cig
ankuwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUia- TPYIIIBI R* kaxuplii HEOGI3ATENBHO
3amemned 1, 2, 3 unm 4 HE3aBUCUMO BbIOPaHHBIMHU 3aMecTHTE MU RY;

kaxaeii RY HesaBucumo BuiOMparoT u3 D, ramorena, Cj ankuna, Cy ankenmna, Cog
ankununa, Cpe ranoreHankuia, 6-10 unenHoro apmna, Cs. o mukimoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
nuknoankun-Cig ankuma-, 5-10 wunendoro rerepoapmi-Ci¢ ankmna-, 4-10 ujgeHHOTO
rerepouukioankui-Ci¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR"™, NR"R™, NR™C(O)R™, NR™C(O)OR",
NR™C(O)NR"R™, C(=NR)R™, C(=NR)HNR"R"™, NR"C(=NR")NR"R", NR"C(=NOH)NR"R",
NR™C(=NCN)NR"™R™, NR™S(O)R"™, NR"S(O);R"™, NR"™S(O),NR"R"™, S(O)R™, S(O)NR™R",
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S(O),R™ u S(0),NR"R™, rne C,¢ ankun, Cy¢ ankennn, Cy e ankunun, Cyg ranoreHankun, 6-10
yieHHbld  apui, Csgo uwuknoankui, S5-10 wuneHHeni rerepoapwi, 4-10  uneHHBIN
rerepouukyioankui, 6-10 unennsit apun-C,¢ ankun-, Csjo mukiaoankun-Cie ankui-, 5-10
ujieHHbIH reTepoapui-Ci g ankui- u 4-10 uneHHblid rerepouuknoankui-Ci g ankui- rpymmsl RY,
KaKIbIil HEOOSI3aTENbHO, 3aMelteH 1, 2, 3 uiu 4 He3aBUCHMO BHIOPAHHBIMU 3aMeCTUTENSIMA R ™

kaxpiii R™ Hezasucumo Boiouparot u3 H, D, C|¢ ankuna, C,¢ ankenuna, Cy ¢ aNKuHUIA,
Ci¢ ranoreHankuna, ¢enmna, Cs; HUKIOATKWIA, 5-6 4YIEHHOro rerepoapunia, 4-7 4IeHHOrO
rerepounkioankuna, ¢peann-Cig ankuna-, Ci; mukiaoankuwi-Cie ankuia-, 5-6 YJIEHHOTO
rerepoapmi-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenu, C, ¢ ankunmi, Cy g ranoreHankun, ¢penu, Cs 7 HUKIOATKU, 5-6 YIeHHBIN reTepoapu,
4-7 wunennHwnii rerepoumkioankmi, ¢eHun-Cyg ankun-, Cs; mukinoankmwi-Cig amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbId rereporukioankun-C g ankun- rpymmsl R™,
KaKbIil HEOO3aTENbHO, 3aMenteH 1, 2, 3 uiu 4 He3aBUCMMO BHIOPAHHBIMU 3aMecTuTeNsiMu R";

kaxaeii R" HesaBucumo BuIOMparoT u3 D, ranorena, Cj ankuna, Cy ankenmna, Cog
ankuamna, Cy¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢enun-Cyg amkwmna-, Ci;; mukmoankmwi-Cpe ankmna-, 5-6
yieHHoro rerepoapui-Ci¢ ankuna-, 4-7 uneHHoro rerepouuknoankui-Cig ankuna-, CN, NO,,
OR°, SR° NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR° OC(O)R°, OC(O)NR°R°, NR°R°,
NR°C(O)R®, NR°C(O)OR°®, NR°C(O)NR°R®, C(:NRi)RO, C(:NRi)NRORO, NROC(:NRi)NR°R°,
NR°C(=NOH)NRR®’, NR°C(=NCN)NR°R°, NR°S(O)R°, NR°S(O),R°, NR°S(0O),NR°R®,
S(O)R’, S(O)NR°R?, S(0),R° u S(0),NR°R®, rne C;¢ anxun, Cy¢ ankennn, Cy ¢ ankunun, Cig
ramoreHankmwi, ¢ermwi, Cs; wukmoankwn, 5-6 ujleHHBIH rerepoapus, 4-7 UJIEHHBIN
rerepounkyioankim, peHmn-Ci g ankui-, Cs 7 UKI0ankui-C.¢ aTKWiI-, 5-6 4JIeHHBINA reTepoapul-
C1.¢ ankui- u 4-7 uneHHbId reTeporuknoankuia-Cy ¢ ankui- rpynmsl R Kaxapiii Heo0s3aTeNbHO,
3amerieH 1, 2, 3 uiu 4 HE3aBUCHMO BBIOPAHHBIMH 3aMeCTUTEISIME R h; u

kaxaeii R° HesaBucumo Buidbuparot u3 H, D, C ¢ ankuna, Cy¢ ankenuna, C,.¢ aNTKUHUNIA,
Ci¢ ranoreHankuia, ¢enwna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankuia-, 5-6 4YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy g ramoreHankmn, ¢penui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunennwnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Csy mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH reTepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepounkioankun-Cy g ankun- rpynmbl R°,
KKIbIA He0Os3aTeIbHO, 3aMelnieH 1, 2, 3 wiu 4 He3aBIUCUMO BIOPAHHBIMU 3aMECTUTEIISIMU R",

B HeKOTOpBIX BapuaHTaxX OCYIIECTBICHUS H300PETeHUS:

X? npencTasisier codoit N win CRZ;

x* npencTasisier codoit N win CR4;

X3 npencrasisier codoit N win CRS;

x® npencrasisier codoit N win CR6;

X’ npencrasisier codoit N win CR’;

4 5 o6 o
npu ycnoBun, 4to X, X° 1 X BCe He MPEACTaBIIA0T coOoi N;
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Y! npenctasisier codoit Ci¢ rajoreHajaKui, rae KakIblid rajoreH BeiOuparT u3 F wim
Cl;

R! HesaBucumo BeiOuparoT u3 H, D, ramorena, Ci¢ ankuma, C,¢ ankenmna, Cog
ankununa, Cie rajgoreHankuina, 6-10 unenHoro apuna, Cs.p mukigoankwia, 5-10 dneHHOro
rerepoapmia, 4-10 uneHHoOro rerepormkiaoankuia, 6-10 wnenHoro apun-Cj¢ ankuna-, Cspg
nuknoankuin-Cye ankuna-, 5-10 unenHoro rerepoapun-Cig ankuna-, 4-10 wneHHOrO
rerepoumnknoankun-Cy g ankuna-, CN, NO,, OR? SR?, NHOR? C(O)R?, C(O)NR*R?, C(O)OR?,
OC(O)R?, OC(O)NRR?, NR*R? NR’NR?R? NR*C(O)R? NR*C(O)OR? NR*C(O)NR’R?
C(:NRi)Ra, C(:NRi)NRaRa, NRaC(:NRi)NRaRa, NR*C(=NOH)NR*R?, NR*C(=NCN)NRR?,
NR?*S(O)R?, NR?*S(0O),R?, NRaS(O)(:NRi)Ra, NR?*S(0),NR*R?, S(O)R?, S(O)NR’R?, S(O),R* u
S(O),NRR?, rae Ci¢ ankun, Cirg ankenun, Cog anxuaui, Cig rajoreHankui, 6-10 uneHHbIH
apun, Cs.jo uukinoankui, 5-10 uneHHbii rerepoapui, 4-10 dneHHbI rerepouukioankui, 6-10
yineHHbld apun-Ci¢ ankui-, Cs.jo nuknoankun-Cig ankmi-, 5-10 unenssiii rerepoapmi-Cig
ankuia- U 4-10 uneHHbIA reTepOoUUKIOANKII-C |4 aJIKII- TPYIIbI Rl, KaXIbIli HeOOs3aTeNbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU Rb;

R% R?, R, R’, R® u R7, kasxnpiit He3aBHCHMO, BeIOUparoT u3 H, D, ranorena, C; ¢ ankwuna,
Cy6 ankenuna, C,¢ ankunmna, Cj_¢ rajoreHankuia, Ci¢ rajoreHankokcu, 6-10 uneHHOro apuna,
Cs.10 nuknoankmna, 5-10 unenHoro rerepoapuia, 4-10 ujgeHHOro rerepouukioankuia, 6-10
yneHHoro apui-Cjg ankuna-, Cs o uuknoankui-Ci g ankumna-, 5-10 unenHoro rerepoapui-C g
ankuna-, 4-10 unennoro rerepouuknoankui-Ci ¢ ankuia, OH, NO,, amuno, C;_¢ aJKuIaMHHO,
mu(Ci¢ ankmn)amuno, tHO, Ci¢ ankmntuo, Ci¢ ankwicynbduamia, Cig ankmicynbhoHUNIA,
kapbammna, C;¢ ankmikapbamuia, a1u(C,¢ ankmn)kapdamuna, kapookcu, Ci.¢ anKuaKapOOHIIIa,
Ci¢ ankokcukapObonmna, Ci¢ ankunkapbornunamubno, Ci¢  anKuICyIb(OHUIAMUHO,
amuHocynbdonmna, Cie ankunamuHocynbponmna, 1u(Cie — aTKUI)aMHHOCYJIb(OHUIA,
aAMHHOCYJTb(DOHMIIAMHUHO, Cis ANKHJIAMUHOCYJIb()OHHIIAMHHO, mu(Cy
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOOHMIAMUHO, Ci¢ aNKHUJIAMUHOKApPOOHUJIAMHHO W
mu(Ci¢ ankwin)amunokapOonmnamuuo, rae Cig ankuwn, Coe ankenwnt, C,g amxkuuun, Cig
ranoreHankmi, 6-10 unenHeiii apmn, Cs.jp umknoankun, 5-10 uneHHsidt rerepoapmn, 4-10
YJIEHHBIA reTepoUnkKiIoankui, 6-10 unennbit apun-Ci¢ ankmn-, Cs.jo uuknoankui-Ci ¢ ankumi-, 5-
10 unennsIil rerepoapun-Ci¢ ankui- 1 4-10 dneHHbIN reTeporukiaoankui-Ci4 alKkui- FPyIIbl
RZ, R3, R4, RS, RS u R7, KaXKIbI HeoOs13aTenbHO, 3amelnenbl 1, 2, 3 uan 4 HE3aBHCHUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R

R® BeiOuparoT u3 H, D, C,¢ ankuna, C,¢ anmkokcu, C,¢ ankenmna, Co ¢ ankuamia, Cig
ranoreHankmna, C ¢ ragoreHanakokcu, 6-10 unennoro apuna, Cs o uukioankuia, 5-10 uieHHOro
rerepoapmwia, 4-10 uneHHoro rerepouukioankuna, 6-10 umennoro apun-Cig ankwmma-, Cs
jounknoankun-Ci¢ ankuna-, 5-10 unenHoro rerepoapun-Ci¢ ankuna-, 4-10 wuneHHOro
rerepounkiaoankun-Crg  ankmma-, NO;,  C(O)R®,  C(ONR'R?, C(O)OR? C(=NR)HR?,
C(=NR)NR*R* u S(0)NR*R?, e Ci ankmi, Cog ankenmi, Cog ankunami, Ci TaTOreHAIKHIL,
6-10 unennbiii apun, Cs.o uuknoankus, 5-10 unenHelii rerepoapun, 4-10 uneHHbIN

rerepouukygoankui, 6-10 unennsit apun-Cie ankun-, Csz.jo mukiaoankun-Cie ankui-, S5-10
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4yieHHbI rerepoapui-Ci¢ ankui- u 4-10 uneHHbIN rereporukioankui-Ciy aakuia- rpymnmnsl R®,
KaKIbIA HEOOs3aTeIbHO, 3aMeIeHsbl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU R9;

wim Y' uR®, Bmecte B atoMom yIaepoaa, K KOTOpOMY OHH MPUCOEIUHEHBI, 00pa3yroT 4-,
5-, 6- WM 7-4I€HHYI0 HUKJIOAJKIIBHYIO WJIM T€TePOLIUKIIOANKIUIBHYIO TPYIINY, HEOOsS3aTebHO
3amenieHnyto 1, 2, 3 uau 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMU R’

kaskabii R HesaBrCHMO BeiOHparoT u3 H, CN, OH, C;_4ankuna u C;4 aJKokcu;

kaxbiii R* HesaBucumo BeiOpan u3 H, D, Cy ¢ ankuna, Cy¢ ankenuna, Co ¢ ankunuia, Cy
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs o mukinoankuna, S-10-danenHoro rerepoapuia, 4-10-
YJIEHHOrO rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumkmoankuia-Cig
ankuna-, 5-10-unenHoro rerepoapun-Ci¢ ankmna- U 4-10-uneHHOro rerepouukiIoankuia-Ci g
ankuiga-, rae Kaxnabli u3 ykasaHHbIX Ci¢ ankuma, Coe ankenuna, C,g ankununa, Cig
ranoreHankmna, 6-10-unennoro apuna, Cs_jo uuknoankuia, S-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOrO rerepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp nuknoankuia-Ciy
ankwna-, (5-10-unennsiii rerepoapun)-Ci¢ ankmwia- u 4-10-4JeHHOro reTepouuKIoanKui-Cy g
ankwna- rpymnel R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBHCHMO BbIOPaHHBIMU
3aMECTUTEJISIMU Rb;

kaxnbiii R® He3aBUCHMO BeIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cpe rajgoreHankuia, 6-10 unenHoro apuna, Cs. o mukimoankwna, 5-10 dieHHOrO
rerepoapmia, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
nukinoankun-Cig ankuma-, 5-10 uynen”oro rerepoapun-Ci¢ ankmna-, 4-10 ujgeHHOrO
rerepormkioankun-Ci g ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R®, C(O)OR",
OC(O)R®, OC(O)NR°R’, NRR®, NR°C(O)R®, NR°C(O)OR®, NR‘C(O)NRR‘, C(=NR)RS,
C(=NR)YNRR®, NR°C(=NR)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NRR®, NRS(O)R’,
NR S(0),R®, NR°S(0),NR R, S(O)R®, S(O)NRR®, S(O),R" u S(O),NRR", rne C;¢ ankui, Co
ankenmn, C,¢ ankunmi, Cie ramoreHankwn, 6-10 wnennbiii apun, Cs o nuxmoankwi, 5-10
YJIeHHBIH retepoaput, 4-10 ujneHHbIN reTepouukioankmt, 6-10 unennsiii apui-Ci_g amkui-, Cs
uukinoankun-Cyg ankuia-, 5-10 wunenssiti rerepoapun-Ci¢ ankun- u  4-10 uyieHHbIN
reTepouuKIoanKuiI-Cy 4 aJKU- TPYIIITbI R®, kaskmblil HeoOs3aTeNbHO, 3amewmeH 1, 2, 3 wu 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d.

kaxnpii R’ He3aBUCHMO BoIOMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
uuknoankun-Cig ankuma-, 5-10 unennoro rerepoapmn-Ci¢ ankwna-, 4-10 dneHHOTO
retepounkioankui-C ankuna-, CN, NO,, ORY, SR*, NHORY, C(O)R¥, C(O)NR*R¥, C(O)ORY,
OC(O)RY, OC(O)NR'R¥, NR*R¥, NR'C(O)R*, NR*C(O)OR*, NR*C(O)NR'R¥, C(=NR)R,
C(=NR’)NR'R*, NR*C(=NR)NR*R¥, NR*C(=NOH)NR'R*, NR*C(=NCN)NR*R, NR*S(O)R",
NR S(0),R*, NR*S(0),NR*RY, S(O)RY, S(O)NR'RY, S(0),R* 1 S(0).NR*R¥, rne C ¢ ankun, Cs.
¢ ankeHw1, Cre amkunui, Cie ramoreHankui, 6-10 unennsiit apun, Cs.jo umkmiaoankui, S5-10
YIeHHBIA retepoapui, 4-10 ugeHHbIN rerepounkioanki, 6-10 unennsiii apui-Ci_g ankui-, Cz-1o

nukinoankun-Cie ankuia-, 5-10 unenssiii rerepoapun-Cie ankun- u  4-10 uyneHHbIN
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reTepouuKIoanKuia-Cy 4 aJKU- TPYIIIbI R’, xambiit HeoOs3aTenbHO, 3amemmer 1, 2, 3 wn 4
HE3aBMCHMO BBIOPaHHBIMH 3aMeCTHTEISIMH R 7

kaxbii R HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, Cy¢ ankenunna, Co ¢ ankunmma, Cy.
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs.o uukinoankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankmia, 6-10-unennoro apmn-Cig ankmna-, Cso muxmoankmi-Cig
ankuna-, (5-10-unennsnii rerepoapun)-Ci¢ ankuna- u (4-10-uneHnsiit rereporuknoankui)-Ci g
ankwna-, rae Kaxaeli w3 ykasaHHbIX Cjg ankwmna, Coe ankenuwna, C, ankunmna, Cig
rajioreHankmia, 6-10-unennoro apuna, Cs_jo uukioankuia, S-10-unenHoro rerepoapunia, 4-10-
YJIEHHOrO rerepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uukmoankuia-Ciy
ankwna-, (5-10-unennsiii rerepoapu)-Cy g ankuna- u (4-10-uneHHblid rerepouukioanku)-Cy g
ankuia- B R® HeoBs3aTrenbHO 3amerneH 1, 2, 3 unu 4 HE3aBUCMMO BbIOPAHHBIMH 3aMECTHTEIISIMU
Rd;

WM 1Ba 3aMecTHTens R BMECTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPHCOEIUHEHBI,
obpasyrot 4-, 5-, 6- win 7-4JeHHYI TeTepOAPUIIbHYI0 WIH TeTePOLMKIOANKIIIBHYIO TPYIIY,
Heo0s13aTeNbHO 3aMeIeHHYIO 1, 2, 3 viu 4 He3aBHUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU RY;

kaxnbii RY HezaBucumo BoIOHparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie ranoreHankuia, 6-10 unenHoro apmna, Cs o mukmoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
nuknoankun-Cyg ankuma-, 5-10 unen”oro rerepoapun-Ci¢ ankwna-, 4-10 ujgeHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NR°R®, NR°R‘, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR‘R®, C(=NR)R®,
C(:NRi)NReRe, NR°C(=NR)NR°R®, NR°C(=NOH)NRR®, NR°C(=NCN)NR‘R®, NR°S(O)R®,
NR®S(0);R®, NR°S(0),NR°R®, S(O)R®, S(O)NRR®, S(O),R" u S(O),NR°R, rue C;¢ ankui, Cog
ankenmn, C,¢ ankunmi, Cie ramoreHankwi, 6-10 wnennbiii apun, Cs o nukmoankwi, S5-10
YJIeHHbIHN rerepoapud, 4-10 wieHHbIH reTeporukioankui, 6-10 unennbiii apmn-Cig ankui-, Cs o
uuknoankun-Cyg ankuia-, 5-10 wunenssiti rerepoapun-Ci¢ ankun- u  4-10 dieHHBIN
reTepouuKIOanKuiI-Cy 4 aJKU- TPYIIITbI RY, kasxmblil HeoGs3aTeNbHO, 3amemmeH 1, 2, 3 wiu 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTUTESIMU R £,

kaxabii R® HesaBucumo seidbuparot us H, D, Ci¢ ankuna, C,.¢ ankenuna, Co¢ aNKuHUIA,
Cy¢ ranoreHankwia, ¢enmna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 YJIEHHOTO
rerepounkioankmna, (eann-Cig ankuna-, Ci; mukiaoankuwi-Cig ankwia-, 5-0 YJIEHHOTO
rerepoapmi-Ci ¢ ajakuia- u 4-7 4JIeHHOTO reTepOoruKIoankui-C ¢ alKkuia-;

kaxnbii R® HesaBucumo BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Cog
ankenmna, C,¢ ankmnauna, Ci¢ ramoreHankuna, 1uaHo-Cpe ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankmna, Cs; nmkimoankuna, Cig ankokch, Cig rajoreHalkokcu, amuHo, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncynbdpuumia, Cig

2
ankwuicynbhonmna, kapdamuna, Ci¢ ankunkapOammna, n1u(Ci.¢ ankun)kapbamuna, kapooken, Ci-
6  aJKIWIKapOOHMIIA, Cis  anxokcukapOOHMIIA, Ci6  anxunkapOonmnamuuo, Cig
ankwicynbonmwtamuao,  amuHocyinbdonuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie

aJIKWIT)aMUHOCYIb(hOHMIA, aMUHOCY Ib(pOoHUIaMUHO, C 1 ankuaaMuHoCcyIbhoHmIaMuHO, TU(Ci_6
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AJIKWJT)aMUHOCY Ib()OHMIIAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKIMIaMUHOKaApOOHHJIAMHUHO H
1u(C ¢ QJIKIIT)aMHHOKapOOHUIIAMUHO, U

KayKbIi R* Hesasucumo BoIOuparoT u3 H, D, C;¢ ankuna, C,¢ ankeruna, C, ¢ aqKuHUINIA,
C . ranorenankumua, 6-10 unenHoro apuna, Cs.jp qukioanikuia, 5-10 uneHHOro rerepoapunia, 4-
10 unennoro rereporukioankuwia, 6-10 unennoro apun-Cig ankuna-, Cs o UukI0ankui-Ci g
ankuna-, 5-10 unenHoro rerepoapui-Cj¢ amkuna- U 4-10 wieHHOro reTeporuKIoankui-Ci g
aJKuIa-.

B HeKOTOpbIX BapHaHTaX OCYIIECTBICHUS H300PETEHUS:

X? npeacTasisier codoit N wiu CRZ;

x* npeacTasiisier codoit N wiu CR4;

X3 npeacTasisier codoi N wiu CRS;

x° npeacTasisier codoit N win CR6;

X’ npencTasisier codoit N win CR’;

IIPHU YCJIOBUH, YTO X*, X° u X° Bce He NPEACTABISIIOT CO00i N;

Y! npenctasisier codoit Ci ¢ rajoreHaaKui, rae KaKIblid rajoreH BpiOUparT u3 F wium
Cl, mpudem NaHHBIN TaJOreHANKII HEOO0S3aTeIbHO 3aMelleH | Wi 2 He3aBUCUMO BBIOPaHHBIMHU
3aMECTUTEJISIMU YZ;

R! BoiOuparoT w3 H, D, ramorena, C;¢ amkuna, C,¢ ankenwna, C,¢ ankuamna, Cig
rajioreHasikmia, 6-10 unenHoro apuna, Cs.jouuknoankuna, 5-10 uneHHoro rerepoapuina, 4-10
YIeHHOro rerepouukioankuna, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jp uukinoankui-Cig
ankuna-, 5-10 unen”oro rerepoapui-Cig ankwmna-, 4-10 upeHHOro rerepouukIOanKuiI-Cy g
ankuna-, CN, NO,, OR?, SR*, NHOR?, C(O)R?, C(O)NR*R?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NRR?, NR*NR’R? NR*C(O)R?, NRC(O)OR? NR*C(O)NR'R? C(:NRi)Ra, C(=NR)NR’R?,
NRaC(=NRi)NRaRa, NR*C(=NOH)NR*R?, NR?C(=NCN)NR’R? NR*S(O)R?, NRS(O),R?,
NRaS(O)(=NRi)Ra, NR*S(0),NR’R?, S(O)R? S(O)NR’R?, S(O),R? OS(O)(:NRi)Ra u
S(O),NRR?, rne Ci¢ ankun, Cyg ankenun, Cog anxuami, Cig rajoreHankui, 6-10 uneHHbIH
apun, Cs.jo uuknoankui, 5-10 uneHHbli rerepoapui, 4-10 wneHHbI rerepouukioankun, 6-10
yneHHbld apun-Ci¢ ankui-, Cs.jo uuknoankun-Cig ankmi-, 5-10 unmenHbsiéi rerepoapmin-Cig
ankwi- U 4-10 uneHHsId reTeporuKIOANKuI-Cy¢ aIKUI- TPYIIIBI R', kaxplii HEOGS3ATEIBHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU Rb;

R% R?, R, R’, R® u R7, kasnpiit He3aBHCHMO, BeIOUparoT u3 H, D, ranorena, C;_¢ ankwna,
Ci.6 ankokcu, Co¢ ankenuna, C,¢ ankununa, Ci ragorenankuia, Cig rajoreHaJKokcu, 6-10
yneaHoro apwna, Cs 9 unuknoankuna, 5-10 unmeHHoro rerepoapuia, 4-10 dneHHOTO
rerepouukioankuia, 6-10 unennoro apun-Ci¢ ankuna-, Cs.jo uuknoankmn-Ci¢ ankuna-, 5-10
yyeHHoro rerepoapuin-Cjg ankunia-, 4-10 unenHoro rerepouukioankui-Ci ¢ ankuna, OH, NO,,
amuHo, C;¢ ankunamuno, nu(Ci_¢ ankun)amuno, Tio, Ci¢ amkunro, Ci¢ ankmicyinspunmia, C;
¢ ankwicyiabponmia, kapoammna, Ci.¢ ankmwikapbammna, au(Cie amkmn)kapOammia, KapOOKCH,
Cie anxunkapbonmna, Cis ankokcukapOonmna, Cie amkunkapOonmiamubo, Cig
ankwicynbonmwtamuao,  amuHocyinbdonuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie

anKwi)aMuHoOCyIb(oHMIa, aMuHOCYyIb(poHMIaMuHO, C ankuaaMuHoCyIbGoHmIaMUuHO, TU(Ci_6
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AJIKWJT)aMUHOCY Ib()OHMIIAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKIMIaMUHOKaApOOHHJIAMHUHO H
mu(Ci¢ amkmn)amunokapOonmwitamuno, rae Cig ankmn, Cig amkokceu, Cog amkenun, Cog
ankunug, Cj¢ ragoreHankui, Cj_¢ ranoreHankokcu, 6-10 unennbiit apun, Cs.jo nukioankui, 5-10
YJIeHHBIA retepoapui, 4-10 uaeHHbIN rerepounkoanki, 6-10 unennsiii apun-Cj_g ankui-, Cs
muknoankuin-Cye ankuwi-, 5-10 unenHwnii rerepoapun-Cie¢ ankun- u  4-10  uneHHbIN
reTepourKIoaNKmI-Ci g aNKUI- TPYIIIbI RZ, R3, R4, RS, R® u R7, KaKIbId HEeoOsI3aTeNIbHO,
3ameriensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH Rh;

R® BbiOuparoT u3 H, D, C;¢ ankuna, Ci4 ankokcu, C,¢ ankenuna, C, ¢ ankunmna, Cig
ranorerankmna, Ci ¢ rajoreHanakokcu, 6-10 unennoro apuna, Cs o uukioankuia, 5-10 dieHHOro
rerepoapuna, 4-10 uneHHoro rerepouukioankuna, 6-10 unenHoro apuna-Ci ¢ ankwmna-, Cs.
jounkinoankun-Ci¢ ankuna-, 5-10 unmennoro rerepoapun-Ci¢ ankuna-, 4-10 uneHHOro
rerepounkiaoankmi-Crg  ankmma-, NO,, C(O)R® C(ONR'R?, C(O)OR? C(=NR)HR?
C(=NR)NRR* u S(0),NR*R?, rne Ci ankun, Cy. ankokcu, Cog ankenm, Cog ankuumn, Ci
ranoreHaskmi, Ci¢ ramoreHankokcu, 6-10 unennsiii apun, Csjo nuknoankui, 5-10 dieHHbIN
rerepoapmwi, 4-10 uneHHwli rerepoumkinoankui, 6-10 unenssiii apun-Cie ankuwia-, Cso
uukinoankun-Cig ankuia-, 5-10 wunennsiii rerepoapun-Ci¢ ankun- u  4-10  uneHHbIN
reTepouuKI0anKui-Cy g alKUII- TPYIITIBI RS, KaKIblii HeoOs13aTebHO, 3aMelleHbl 1, 2, 3 wiu 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTEIISIMU R’

WU JIIOOble [Ba 3aMECTUTENISI R4, RS, R u R7, BMECTE C KOJIbLIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOEAMHEHBI, o00Opasylor 4-, 5-, 6- win 7-4J€HHYI0 apHWIbHYIO,
LUKJIOAJIKAIBHYIO, TE€TePOAPIIIbHYI0 WM TeTePOLUKIOATKUIBHYI TPYyMIy, HEoOs3aTebHO
3aMerneHHyto 1, 2, 3 uian 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU Rb;

wm Y' u Rg, BMECTE B aTOMOM YTJIEpOAa, K KOTOPOMY OHHU NPUCOEIHHEHBI, 00pasyoT 4-,
5-, 6- UM 7-4IEHHYIO LHUKJIOAJKUIbHYIO WM TeTEPOLHKIOANKUIBHYIO TPYIIy, HE00sS3aTeNbHO
3aMelneHHyo 1, 2, 3 w4 He3aBHCHMO BBIOPAHHBIMHU 3aMECTUTEISIMU R’;

Ka)KI bl R He3aBuCHMO BbiOuparoT u3 H, CN, OH, C; 4 ankuna u Ci4 aJKOKCH,

Kbl Y2 HE3aBHCHUMO BbiOuparoT U3 OH, NO,, CN, ranorena, Ci¢ ankuna, Cyg
ankenmna, C,¢ ankununa, Cig ranoreHanxkuna, 1uaHo-Cpe ankmiaa, HO-Ci¢ ankuna, Cig
ankokcu-Cig ankuna, Cs.jo mukiaoankuna, Cie ankokcu, Cig rajgoreHajkokcu, aMuHO, Cig

ankwiamubo, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntuo, C;¢ amkuncyibdpunmia, Cig

)
ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(C;¢ ankwn)kapdbammia, kapookcu, Ci.
6  aJKIIKapOOHWIIA, Ci¢  ankokcukapOOHWMIIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cig  ankunamuHOCyibpoHMIA,  au(Cie
ankwi)aMmuHocyib(oHma, amuHocynbponuaamuno, C ankuaaMuHoCyIbGoHmIaMuHO, TU(Ci 6
AJIKWJ1)aMHHOCY I OHUIAMUHO, aMuHOKapOoHunaMuHo, Ci¢ alKUIaMUHOKApOOHUIIAMHHO U
11(C - QKT )aMUHOKapOOHMIIAMHHO,

kaxpli R* HesaBucumo BeiOpan u3 H, D, Ci¢ ankuna, Co¢ ankennna, Co¢ ankunmmia, Cy.
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs.1o LukiIoankuna, S-10-unenHoro rerepoapunia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cie ankuna-, Cs.jp nuknoankui-Ci.g

ankuna-, S-10-unenHoro rerepoapun-Cie ankuna- U 4-10-uneHHOro rerepouukioankuia-Cig
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anKuiga-, rae kKaxnabli u3 ykasaHHbIXx Ci¢ ankuna, C,e ankenuna, C,g ankununa, Cig
rajioreHasikmia, 6-10-unennoro apuna, Cs_jo nuukioankuia, 5-10-unenHoro rerepoapuna, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unenHoro apun-Cig ankuna-, Cs.jp nuknoankui-Cig
ankwna-, (5-10-unennsiii rerepoapui)-Ci¢ ankuwia- u 4-10-ugeHHOro reTepouukIoankui-Ci g
ankwia- rpymnsl R? HeoOs3arenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBUCMMO BBIODAHHBIMU
3aMECTUTEIISIMU Rb;

Ka Kbl R® HesaBucuMO BbIOuparoT u3 D, ranoreHa, Ci¢ ankuna, Co¢ ankenumna, Cog
ankununa, Cj¢ rajgoreHankuia, 6-10 unenHoro apwmna, Cso mukmoankwia, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHOro rerepouukinoankuina, 6-10 unenHoro apwn-Cig ankuna-, Cs.o
uukinoankun-Cy g ankuma-, 5-10 uynenHoro rerepoapmn-C;¢ ankmna-, 4-10 djneHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R, C(O)OR",
OC(O)R®, OC(O)NRR’, NRR®, NR°C(O)R®, NR°C(O)OR®, NR‘C(O)NRR‘, C(=NR)RS,
C(=NR)HNRR®, NR°C(=NR)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NRR®, NRS(O)R",
NR"S(0),R®, NR°S(0),NR‘R, S(O)R", S(O)NRR", S(O):R" u S(O),NRR", rne C;.¢ ankun, Cag
ankenun, C,¢ anmkuami, Cig ramorenankwn, 6-10 unmennsiéi apun, Csjo umkiaoankui, S-10
YIeHHBIA rerepoapu, 4-10 uaeHHbIN rerepounkoankmi, 6-10 unennsiii apui-Ci_g ankmi-, Cs o
uuknoankun-Cig ankuia-, 5-10 wunenssiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKui-Cy ¢ aJKUI- TPYIIIbI RP, kaxnpii HeoBssaTenbHO, 3amemer 1, 2, 3 win 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTHTESIMU R d

kaxnbii R’ He3aBHCHMO BbIOHMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie rajoreHankuina, 6-10 unenHoro apuna, Cs. o mukigoankwia, 5-10 dneHHOro
rerepoapuna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs o
nukinoankun-Cyg ankuma-, 5-10 wunen”oro rerepoapun-Ci¢ ankmna-, 4-10 ujgeHHOro
rerepoupknoankui-Cy g ankuna-, CN, NO,, ORY, SR*, NHOR*, C(O)R¥, C(O)NR*R*, C(O)OR¥,
OC(O)RY, OC(O)NR*R¥, NR*R¥, NR*C(O)R*, NR*C(O)OR*, NR*C(O)NR*R¥, C(=NR)R*,
C(=NR’)NR'R*, NR*C(=NR)NR*R¥, NR*C(=NOH)NR*R¥, NR*C(=NCN)NR*R*, NR*S(O)R",
NR*S(0),R¥, NR*S(0),NR*R¥, S(O)R¥, S(O)NR'RY, S(0),R* 1 S(0).NR*R¥, rne C.¢ anxun, Co.
¢ ankeHwn, C,¢ amxkuaun, C¢ ramorenankwmi, 6-10 unmennsiit apun, Cs.jo umkmmoankui, S5-10
YJIeHHBIA rerepoapui, 4-10 ujneHHbIN rerepounkioankt, 6-10 unennsiii apun-Ci_g amkmi-, Cs
uuknoankun-Cyg ankuia-, 5-10 wunennsiti rerepoapun-Ci¢ ankun- u  4-10 udneHHBIN
reTepouuKIoanKui-Cy ¢ aJKU- TPYIIIbI R’, kaxnpii HeoBssaTenbHoO, 3amewer 1, 2, 3 i 4
HE3aBMCHMO BHIOPAHHBIMH 3aMeCTHTEIIMH R ¥

kaxpli RC HesaBucumo Buiopan u3 H, D, Cy¢ ankuna, Co¢ ankennna, Co.¢ ankunmmna, Cy.
¢ rajoreHankuna, 6-10-unennoro apuna, Cs o uukioankuna, S-10-anenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uuknoankuia-Cig
ankwia-, (5-10-unennsiii rerepoapmn)-Ci g ankuna- u (4-10-uneHHbld rerepounkioankmmn)-Cy g
ankunga-, rae kaxnabli u3 ykasaHHbIX Cie ankuna, Coe ankeHuna, Coe ankununa, Cisg
rajioreHasikmna, 6-10-unennoro apuna, Cs.jo uukioankuia, 5-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cie ankuna-, Cs.jp nuknoankui-Ci.g

ankuna-, (5-10-unenneii rerepoapun)-Ci.s ankuna- u (4-10-unennsiii rereporuknoankui)-Cie
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ankwuia- B R® HeoOsi3aTenbHO 3amerteH 1, 2, 3 unu 4 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU
Rd;

kaxnpii RY HesaBrucumo BoiOHparoT u3 D, ramorena, C;¢ amkuna, C,4 ankenmna, Cog
ankununa, Cie rajgoreHankuina, 6-10 unenHoro apuna, Cs.p mukigoankwia, 5-10 dneHHOro
rerepoapmia, 4-10 uneHHOro rerepormkiaoankuia, 6-10 wnenHoro apun-Cj¢ ankuna-, Cspg
nuknoankuin-Cye ankuna-, 5-10 unenHoro rerepoapun-Cig ankuna-, 4-10 wneHHOrO
rereporukioankun-Ci g ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR®,
OC(O)R’, OC(O)NR°R’, NR°R’, NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R®, C(=NR)R,
C(=NR)NR°R®, NR°C(=NR)NRR®, NR°C(=NOH)NR‘R®, NR°C(=NCN)NR°R®, NR°S(O)R®,
NR°S(0);R®, NR°S(0O),NR°R®, S(O)R®, S(O)NRR, S(O);R® u S(0).NR°R, rue C;.¢ ankui, Cog
ankenun, C,¢ amkuamn, Cig ramoreHankwi, 6-10 unmennsiéi apun, Csjo umkimoankui, S5-10
YIeHHBIA reTepoaput, 4-10 uneHHbIN rerepounkoankmt, 6-10 unennsiii apun-Ci_g ankmi-, Cs
uuknoankun-Cyg ankuia-, 5-10 unennsiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKui-Cy ¢ aJKU- TPYIIIbI RY, kaxnpii HeoBssaTenbHO, 3amewer 1, 2, 3 win 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R £,

kaxabiii R® HesaBucumo seiduparot u3 H, D, Ci¢ ankuna, C,¢ ankenuna, Co ¢ aNKuHuIA,
Ci¢ ramorenankwia, ¢enmna, Cs;; OUKIOATIKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJICHHOTO
rerepounkyioankmna, (Gerann-Cig ankmna-, Ci; mmukiaoankwi-Cig ankwia-, 5-0 YIEHHOTO
rerepoapmi-Ci¢ ankuna- u 4-7 wieHHoro rerepouukinoankui-Ci ¢ ankuna-, rae Cie ankmi, Cog
ankenm, Cy¢ anmkunami, Cy_g ramoreHanKwI, ¢peHui, Csy HUKIOATKUI, 5-6 YICHHBIN TreTepoapu,
4-7 wunenHwlii rerepounkioankmwi, ¢GeHun-Ci¢ ankmin-, Csy; muknoankuwi-Cig amkui-, 5-6
4jieHHbIN rerepoapii-Cig ankui- u 4-7 dieHHbI reTepolukiIoankn-Ci g ankui- rpymnmsl R,
KaXIblii HeoOs13aTeNbHO, 3aMelteH 1, 2, 3 uin 4 He3aBUCHMO BhIOPAHHBIMH 3aMECTUTENISIMH R';

kaxneii R' HesaBrcumo BeIOUpatoT 3 D, ranorena, Ci¢ ankuna, Cp¢ amkenumna, Crg
ankunmia, Ci¢ ranoreHankwia, ¢penmna, Cs; nuKIoankuina, 5-6 4ieHHOro rerepoapuna, 4-7
YJIeHHOTO reTeporukioankuiaa, ¢enun-Cyg anmkuna-, Ci; unuknoankun-Cpe ankwuna-, 5-6
yieHHoro rerepoapui-Ci¢ ankuna-, 4-7 uneHHoro rerepouuknoankui-Cig ankuna-, CN, NO,,
ORé&, SRE NHORS? C(O)RE C(O)NRER?, C(O)OR®, OC(O)RE, OC(O)NR®R®, NR®RZ,
NREC(O)RE, NREC(O)ORE, NREC(O)NRERE, C(=NRHRE, C(=NR)NRERE, NREC(=NR')NRERE,
NREC(=NOH)NRER®?, NREC(=NCN)NRER?, NRES(O)RE, NRES(O),R%, NRES(O),NRERS®,
S(O)R®, S(O)NRER®, S(0),R? u S(0),NR®R®, rne Cy¢ anxun, Cye ankenun, Cyg ankunun, Cig
ramoreHankmwi, ¢ermwt, Cs; wukmoankwn, 5-6 uieHHBIA reTepoapuni, 4-7 YJIeHHBIH
rerepounkioanki, Germn-Ci g ankui-, Cs 7 TUKI0anKuiI-C ¢ aTKWI-, 5-6 YJIeHHBINA TreTepoapu-
Ci.¢ankun- u 4-7 4jgeHHbIN reTepoLUKIoankui-Cy g aIKUiI- FPYyHbl R', kaxpIii HEOGs3aTEIBHO,
3amerteH 1, 2, 3 wim 4 HeE3aBUCHMO BBIOPAHHBIMH 3aMECTUTEISIMA R b,

kaxpii R® HesaBucumo Beidbuparot u3 H, D, Cy¢ ankuna, Cy¢ ankennna, C,.¢ aNKuHUNIA,
Ci¢ ramorenankwia, ¢enmwrta, Cs; OUKIOANKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkyioankmia, (peamn-Cig ankmia-, Csy mukiaoankmwi-Cie ankwia-, 5-60 YIEHHOTO
rerepoapmi-Ci¢ ankuna- u 4-7 4wieHHOro rerepouuknoankui-Cig ankuna-, rae Cie ankumi, Cog

ankenmn, Cy.¢ ankunani, Cj.¢ ramoreHankwi, ¢peHni, Csy HUKIOATKUI, 5-6 YICHHBIN reTepoapu,
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4-7 wunenHwnii rerepounkioankmwi, GeHun-Cig ankmin-, Csy; mukiaoankwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci g ankui- u 4-7 djeHHbIH reTepounkioankun-Cy g ankun- rpynmbl R,
KKABIH HeOOs3aTeIbHO, 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEISIMU Rh;

kaxnbii R® HesaBucHMO BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Cog
ankenuna, C,¢ ankunmna, Ci¢ rajporeHankuna, 1nuaHo-Cie ankuna, HO-C ¢ ankuma, Cig
ankokcu-Crg ankmna, Cs;; mukjmoankuna, Cig ankokcu, Cig ramoreHankokcw, amuHO, Cig
ankwnamuno, 1u(Cie ankwmn)amubo, Tuo, Ci¢ ankuntuo, Cie anmkuwicynbdpunmna, Cig
ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(Ci¢ ankun)kapdammuia, kapookcu, Cy.
6  aNKuIKapOOHWUIIA, Ci¢ ankokcukapOOHMIA, Ci6 anxunkapObonwnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbponunaa, Cie¢  ankunamuHocyibdoHmna,  au(Cie
ankwi)aMuHocyib(oHma, amuHocynbponuaamuno, C¢ ankuaaMuHocyibhoHmaMuHo, 1u(Ci ¢
AJIKWIT)aMUHOCYIb(DOHMIIAMUHO, aMUHOKapOoHWIaMUHO, Ci¢ aNKHUJIAMUHOKApOOHHJIAMHUHO H
11(C - aKIIT)aMUHOKapOOHMIIAMIHO,

KayKIbIA R* nesasucumo BoiOpaH u3 H, D, C, ¢ ankuna, C, ¢ ankenmna, C, ¢ ankunamna, C;
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs o uuknoankuna, S-10-anenHoro rerepoapuia, 4-10-
YJIEHHOTO rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uuknoankuia-Cig
ankuna-, (5-10-unennenii rerepoapun)-Ci.¢ ankuna- u (4-10-unennsiii rereporukinoankui)-Ci g
ankuna-, rae Cig ankun, Cog ankenmn, Cy ¢ ankuaui, Cig ragoreHankui, 6-10-4uieHHbIN apu,
Cs.10 umknoankun, 5-10-uneHHbll rerepoapun, 4-10-uneHHbIA rerepouukiIoankui, 6-10-
yieHHbld apui-Cig ankui-, Cs o muknoankmn-Cie ankui-, S-10-uneHHsiit rerepoapui-Cig
ankui- U 4-10-uneHHbIN reTepOUUKIOANKUNI-Ci ¢ aJKUI- TPYIIIBI R* kaxpiii HEOGA3ATENBHO
3amelteH 1, 2, 3 unu 4 He3aBUCHMO BbIOPaHHBIMH 3aMeCTHTeNsIMH RY;

kaxaeii RY HesaBucumo BuiGuparor u3 D, ranorena, Cyg ankuna, Cp¢ ankenuna, Cog
ankuamna, Ci¢ ramoreHankuna, 6-10 umenHoro apuna, Csjo nukimoankuia, 5-10 uneHHOro
rerepoapmia, 4-10 uneHHOro rerepouukiaoankuia, 6-10 wnenHoro apun-C,¢ ankuna-, Csjo
uuknoankun-Cy ¢ ankuma-, 5-10 wunenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOTO
rerepouukioankuna-Cy¢ ankunma-, CN, NO,, OR™, SR"™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR"™, NR"™R"™, NR"™C(O)R"™, NR"™C(O)OR",
NR™C(O)NR"R™, C(=NRHR™, C(=NR)HNR"R™, NR"C(=NR")NR"R™, NR"C(=NOH)NR"R",
NR™C(=NCN)NR"R™, NR™S(O)R"™, NR"S(O),R"™, NR"™S(0),NR"R"™, S(O)R™, S(O)NR"R",
S(O),R™ u S(0),NR"R"™, rne C,¢ ankun, Cy¢ ankennn, Cye ankunun, Cig ranoreHankun, 6-10
yneHHbld  apui, Csgo uwukmoankui, S5-10  unenHeni rerepoapwi, 4-10  wieHHBIN
rerepouukioankui, 6-10 unennsiit apun-C,¢ ankun-, Cs o mukiaoankmn-Cig ankuwi-, S5-10
ujieHHbIH reTepoapui-Ci g ankui- u 4-10 uneHHbi rerepoumknoankui-Ci g ankui- rpynmsl RY,
KaKJbIi HEOOS3aTENNbHO, 3aMenteH 1, 2, 3 uiu 4 He3aBMCMMO BHIOPAHHBIMU 3aMecTUTENsIMU R

kaxabii R™ nesaBucumo Boibuparot u3 H, D, C¢ ankuna, C,6 ankenuna, C, ¢ aNKuHuIA,
Ci¢ ramorenankwia, ¢enmwrta, Cs; OUKIOANKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
rerepounkyioankmia, (peamn-Cig ankmia-, Csy mukiaoankmwi-Cie ankwia-, 5-60 YIEHHOTO
rerepoapmi-Ci¢ ankuna- u 4-7 4wieHHOro rerepouuknoankui-Cig ankuna-, rae Cie ankumi, Cog

ankenmn, Cy.¢ ankunani, Cj.¢ ramoreHankwi, ¢peHni, Csy HUKIOATKUI, 5-6 YICHHBIN reTepoapu,
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4-7 wunenHwnii rerepounkioankmwi, GeHun-Cig ankmin-, Csy; mukiaoankwi-Cig amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbId rereporukioankui-C g ankun- rpymnmsl R™,
KaKIbIi HEOOSI3aTENbHO, 3aMelteH 1, 2, 3 uiu 4 He3aBMCMMO BHIOPaHHBIMU 3amecTuTeNsiMu R";

kaxaeii R" HesaBucumo BuiGuparor u3 D, ranorena, Cy¢ ankuna, Cp¢ ankenuna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enuna, C;; UUKIOANKUIA, 5-6 WjeHHOro rerepoapwia, 4-7
4yieHHOro rerepouunkioankuna, ¢enuwn-Cig ankuna-, Cs; mukioankwi-Cig ankwma-, 5-6
yieHHOro rerepoapmi-Cig ankuna-, 4-7 ujgeHHOro rereporukioankui-Cie ankuna-, CN, NO,,
OR®, SR°, NHOR°® C(O)R°, C(O)NR°R°, C(O)OR°, OC(O)R°, OC(O)NR°R°, NR°R°
NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(:NRi)RO, C(:NRi)NRORO, NROC(:NRi)NRORO,
NR°C(=NOH)NR°R®, NR°C(=NCN)NR°R°’, NR°S(O)R°, NR°S(0),R°, NR°S(O),NR°R°®,
S(O)R’, S(O)NR°R®, S(0),R° u S(0),NR°R®, rne C;¢ anxun, Cy¢ ankenun, Cyg ankunun, Cig
rajoreHankmwi, ¢enwn, Cs; wmkmoankwn, 5-6 uieHHbIA reTepoapusi, 4-7 YJIEHHBIH
rerepounkIoanki, Gpermn-Cy g ankui-, Cs 7 TUKI0anKuiI-C ¢ aTKHI-, 5-6 YJIeHHBINA TreTepoapu-
Cleankui- u 4-7 4NeHHBIN reTepounKIoaNKI-C ¢ aIKUII- TPYIITIbI R", kaskaplil HEOOA3aTENBHO,
3amerneH 1, 2, 3 unu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMecTUTEsIMA R h; u

kaxpii R° HesaBucumo Buidbuparot u3 H, D, Cy¢ ankuna, Cy ¢ ankennna, C,.¢ aNKUHUIA,
Ci¢ ramorenankwia, ¢enmna, Cs;; OUKIOATIKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJICHHOTO
rerepounkyioankmna, (Gerann-Cig ankmna-, Ci; mmukiaoankwi-Cig ankwia-, 5-0 YIEHHOTO
rerepoapmi-Ci¢ ankuna- u 4-7 wieHHoro rerepouukinoankui-Ci ¢ ankuna-, rae Cie ankmi, Cog
ankenm, Cy¢ anmkunami, Cy_g ramoreHanKwI, ¢peHui, Csy HUKIOATKUI, 5-6 YICHHBIN TreTepoapu,
4-7 wunenHwlii rerepounkioankmwi, ¢GeHun-Ci¢ ankmin-, Csy; muknoankuwi-Cig amkui-, 5-6
ujieHHbIH rerepoapun-Ci g ankui- u 4-7 djeHHbIH reTepourkioankun-Cy g ankui- rpynmnbl R°,
KaXXIbIil HeoOsI3aTeNnbHO, 3aMelneH 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMU R".

B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS N300PETEHHS:

x> npexacrasJsier coboit N wiu CRZ;

x* npeacTasisier codoit N uiu CR4;

X3 npenacTasiisier codoit N uiu CRS;

x° npeacTasisier codoit N wiu CR6;

X’ npeacTasisier codoi N wiu CR’;

IIPYU YCJIOBUH, YTO X*, X° u X° Bce He NPEACTaBISIIOT CO00M N;

Y! npenctasisier codoit Ci ¢ rajoreHajaKui, rae KaKIblid rajoreH BpiOUparT u3 F wiu
Cl;

R! HesaBucumo BeiOuparoT u3 H, D, ramorena, C,¢ ankuma, C,¢ amkenmna, Cog
ankununa, Cpe ranoreHankuia, 6-10 unenHoro apmna, Cs. o mukimoankwia, 5-10 dieHHOrO
rerepoapmna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs.o
uuknoankun-Cyg ankuma-, 5-10 uynennoro rerepoapmn-Ci¢ ankwia-, 4-10 ujpeHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR?, SR?, NHOR?, C(O)R?, C(O)NR*R?, C(O)OR?,
OC(O)R?, OC(O)NR'R?, NR°R?, NR*NR’R?, NR*C(O)R?, NR*C(O)OR? NR*C(O)NR'R?
C(:NRi)Ra, C(=NR)HNRR?, NRaC(:NRi)NRaRa, NR*C(=NOH)NR°R?, NR*C(=NCN)NR'R?,
NR*S(O)R?, NR*S(O),R?, NRaS(O)(:NRi)Ra, NR*S(0),NRR?, S(O)R?, S(O)NR’R?, S(O),R" u
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S(O)NRR?, rne Ci¢ ankun, Crg ankenun, Cog anxunuia, Cig rajoreHankui, 6-10 uieHHbIH
apun, Cs.jo nukgoankui, 5-10 uneHHbli rerepoapui, 4-10 dneHHbI rerepouukyIoankui, 6-10
yieHHbld apun-Ci¢ ankui-, Cs o nuknoankun-Cig ankui-, 5-10 uneHHsiit rerepoapui-Cig
ankui- u 4-10 uneHHbIN reTepoUUKIOANKII-C) 4 alKWI- TPYIIbI Rl, KXl HeOOs3aTeNbHO,
3ametiensl 1, 2, 3 win 4 HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R

Rz, R3, R4, R, Ru R7, Ka)KIpli He3aBUCHMO, BbiOUpatoT u3 H, D, ranorena, C;¢ ankuna,
Cy¢ ankenuna, Co¢ ankunmna, Ci ranorenankuna, Cj.¢ raoreHankokcu, 6-10 aneHHOro apuna,
C3.10 mukioankmna, 5-10 unenHHoro rerepoapuia, 4-10 ujgeHHOro rerepouukioankuia, 6-10
yineHHoro apui-Cig ankuna-, Cs 1o uuknoankun-Cy g ankumia-, 5-10 unenHoro rerepoapmin-Ci g
ankuna-, 4-10 unennoro rerepouuknoankui-Ci ¢ ankuiaa, OH, NO,, amuno, C;¢ alKuIaMHHO,
mu(Ci¢ ankun)amuno, tio, Ci¢ ankuntuo, Ci¢ ankuwicynbdunmia, Cig ankuicynbhoHUNIA,
kapbammna, C; ¢ ankmikapbamuia, 1u(Ci ¢ ankun)kapdamuna, kapookeu, Ci.¢ aaxkunkapOOHHIa,
Ci¢ anmkokcukapbonmna, Ci¢ ankunkapOonmnamuuo, Cig  aTKUICYIb(POHIIAMUHO,
amuHocynbdonmna, Cig ankunamuHocyinbpoHmna, 1u(Cie  aKUT)aMHUHOCYJIB(GOHIIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKIJIAMHHOCYJIb() OHIIIAMHHO, m(Ci
AJIKWJT)aMUHOCY Ib(DOHMIIAMUHO, aMUHOKapOoHWIAMUHO, Ci¢ aNKHUIaMUHOKApOOHHJIAMHUHO H
mu(Ci¢ ankwi)amuHokapOonmiamuuo, tae Ci¢ ankwn, Coe ankenwt, C,e amkumuun, Cig
ranoreHankui, 6-10 unenneiii apun, Cs.jp uuknoankun, 5-10 unenssiii rerepoapun, 4-10
YICHHBIA reTepounkiIoankui, 6-10 unennbiil apun-Ci¢ ankumn-, Cs.jo uuknoankui-Ci ¢ ankmi-, S-
10 unennslil rerepoapun-Ci ¢ ankui- U 4-10 dieHHbIN reTepouukiaoankui-Ci4 alKui- rpymnnbl
Rz, R3, R4, RS, R u R7, KaXKIbli HeoOs13aTenbHO, 3amelneHbl 1, 2, 3 uian 4 He3aBHCHUMO
BbIOPaHHBIMHU 3aMECTUTEIISIMU R

R® BoiOupatoT u3 H, D, C,¢ ankuna, Ci¢ ankokcu, Co ¢ ankenuna, Cy ¢ ankuauna, Cig
ranoreHankmna, Ci¢ rajoreHankokcu, 6-10 unennoro apuna, Cs.jo uukiioankuna, 5-10 4ieHHOro
rerepoapuna, 4-10 uneHHoro rerepouukioankuna, 6-10 unenHoro apun-Cie ankmna-, Cs
joumkinoankun-Ci¢ ankuna-, 5-10 umenHoro rerepoapun-Ci¢ ankuna-, 4-10 wneHHOrO
rerepounkaoankui-Crg  ankuma-, NO,, C(OR? C(ONR'R?, C(O)OR? C(=NRHR?
C(=NR)NR*R® u S(0),NR*R?, e Ci ankui, Co.g anxenm, Cog ankuumi, Cig TATOrEHAIKIIL,
6-10 unennbiti apwn, Csgo uukmoankui, 5-10 uneHHbt rerepoapun, 4-10 dieHHBIN
rerepouukyioankui, 6-10 unennsiit apun-C,¢ ankun-, Cs o mukaoankmn-Cig ankui-, 5-10
4ieHHbIN rerepoapui-Ci¢ ankun- u 4-10 uneHHbIN rereporukioankui-Ciy ankuil- rpymnmnsl R®,
KKIbIA HEOOs3aTeIbHO, 3aMeleHbl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU R9;

wm Y' u R®, BmMecre B aTomom yIJepoaa, K KOTOpOMY OHH MPUCOETUMHEHBI, 00pa3yroT 4-,
5-, 6- WM 7-4JIEHHYI0 [UKJIOANKIIBHYIO HJIA T€TePOLIUKIIOANKIIBHYIO TPYIITY, HEOOS3aTeIbHO
3aMerneHHyo 1, 2, 3 uiam 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R9;

Kaskblii R' HesaBrCHMO BeiOuparoT u3 H, CN, OH, C;4 ankuna u C;4 aJKOKCH,

kaxpli R* HesaBucumo BeiOpan u3 H, D, Ci¢ ankuna, Co¢ ankennna, Co¢ ankunmmia, Cy.
¢ rajoreHankuia, 6-10-unenHoro apuna, Cs.1o LukiIoankuna, S-10-unenHoro rerepoapunia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cie ankuna-, Cs.jp nuknoankui-Ci.g

ankuna-, S-10-unenHoro rerepoapun-Cie ankuna- U 4-10-uneHHoro rerepouukioankuia-Cig
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anKuiga-, rae kKaxnabli u3 ykasaHHbIXx Ci¢ ankuna, C,e ankenuna, C,g ankununa, Cig
rajioreHasikmna, 6-10-unennoro apuna, Cs_jo uukioankuia, 5-10-unenHoro rerepoapuna, 4-10-
YIEHHOro rerepouukioankuia, 6-10-unenHoro apun-Cig ankuna-, Cs.jp nuknoankuia-Ciy
ankwna-, (5-10-unennsiii rerepoapui)-Ci¢ ankuwia- u 4-10-ugeHHOro reTepouukIoankui-Ci g
ankuia- rpymnsl R? HeoOsi3arenbHO 3amemed 1, 2, 3 wiM 4 HE3aBUCHMO BbIOPAHHBIMH
3aMECTUTEIISIMU Rb;

Ka Kbl R® HesaBucuMO BbIOuparoT u3 D, ranoreHa, Ci¢ ankuna, Co¢ ankenumna, Cog
ankununa, Cj¢ rajgoreHankuia, 6-10 unenHoro apwmna, Cso mukmoankwia, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHOro rerepouukinoankuina, 6-10 unenHoro apwn-Cig ankuna-, Cs.o
uukinoankun-Cy g ankuma-, 5-10 uynenHoro rerepoapmn-C;¢ ankmna-, 4-10 djneHHOTO
rerepormkaoankun-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NR‘R, C(O)OR",
OC(O)R®, OC(O)NRR’, NRR®, NR°C(O)R®, NR°C(O)OR®, NR‘C(O)NRR‘, C(=NR)RS,
C(=NR)HNRR®, NR°C(=NR)NRR®, NR°C(=NOH)NRR®, NR°C(=NCN)NRR®, NRS(O)R",
NR"S(0),R®, NR°S(0),NR‘R, S(O)R", S(O)NRR", S(O):R" u S(O),NRR", rne C;.¢ ankun, Cag
ankenun, C,¢ anmkuami, Cig ramorenankwn, 6-10 unmennsiéi apun, Csjo umkiaoankui, S-10
YIeHHBIA retepoapu, 4-10 uneHHbIN rerepounkoankmi, 6-10 unennsiii apui-Ci_g ankmi-, Cs o
uuknoankun-Cig ankuia-, 5-10 wunenssiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKuia-C 4 aJKUI- TPYIIIbI R®, kaxmblil HeoOs3aTeNnbHO, 3amewmeH 1, 2, 3 wm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d

kaxnbii R’ He3aBHCHMO BbiOHMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie rajoreHankuina, 6-10 unenHoro apuna, Cs. o mukigoankwia, 5-10 dneHHOro
rerepoapuna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cs o
nukinoankun-Cyg ankuma-, 5-10 wunen”oro rerepoapun-Ci¢ ankmna-, 4-10 ujgeHHOro
rerepoupknoankui-Cy g ankuna-, CN, NO,, ORY, SR*, NHOR*, C(O)R¥, C(O)NR*R*, C(O)OR¥,
OC(O)RY, OC(O)NR*R¥, NR*R¥, NR*C(O)R*, NR*C(O)OR*, NR*C(O)NR*R¥, C(=NR)R*,
C(=NR’)NR'R*, NR*C(=NR)NR*R¥, NR*C(=NOH)NR*R¥, NR*C(=NCN)NR*R*, NR*S(O)R",
NR*S(0),R¥, NR*S(0),NR*R¥, S(O)R¥, S(O)NR'RY, S(0),R* 1 S(0).NR*R¥, rne C.¢ anxun, Co.
¢ ankeHwn, C,¢ amxkuaun, C¢ ramorenankwmi, 6-10 unmennsiit apun, Cs.jo umkmmoankui, S5-10
YJIeHHBIA reTepoaput, 4-10 uneHHbIN reTepounkioankt, 6-10 unennsiii apun-Ci_g amkmi-, Cs
uuknoankun-Cyg ankuia-, 5-10 wunennsiti rerepoapun-Ci¢ ankun- u  4-10 udneHHBIN
reTepouuKIoanKuia-Cy 4 aJKUI- TPYIIIbI R’, kaxnpii HeoBssaTenbHoO, 3amewer 1, 2, 3 i 4
HE3aBMCHMO BHIOPAHHBIMH 3aMeCTHTEIIMH R ¥

kaxpli RC HesaBucumo Buiopan u3 H, D, Cy¢ ankuna, Co¢ ankennna, Co.¢ ankunmmna, Cy.
¢ rajoreHankuna, 6-10-unennoro apuna, Cs o uukioankuna, S-10-anenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uuknoankuia-Cig
ankwia-, (5-10-unennsiii rerepoapmn)-Ci g ankuna- u (4-10-uneHHbld rerepounkioankmmn)-Cy g
ankunga-, rae kaxnabli u3 ykasaHHbIX Cie ankuna, Coe ankeHuna, Coe ankununa, Cisg
rajioreHasikmna, 6-10-unennoro apuna, Cs.jo uukioankuia, 5-10-uneHHoro rerepoapuna, 4-10-
YJIEHHOro rerepouukioankuia, 6-10-unennoro apun-Cie ankuna-, Cs.jp nuknoankuia-Ciy

ankuna-, (5-10-unenneii rerepoapun)-Ci.s ankuna- u (4-10-unennsiii rereporuknoankui)-Cie
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ankwuia- B R® HeoOsi3aTenbHO 3amerteH 1, 2, 3 unu 4 He3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMU
Rd;

kaxnpii RY HesaBrucumo BbiOHparoT u3 D, ramorena, C,¢ amkuna, C,¢ ankenmna, Cog
ankununa, Cie rajgoreHankuina, 6-10 unenHoro apuna, Cs.p mukigoankwia, 5-10 dneHHOro
rerepoapmia, 4-10 uneHHoOro rerepormkiaoankuia, 6-10 wnenHoro apun-Cj¢ ankuna-, Cspg
nuknoankuin-Cre ankuna-, 5-10 unenHoro rerepoapmn-Cig ankuna-, 4-10 wineHHOrO
rereporukioankun-Ci g ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR®,
OC(O)R®, OC(O)NR°R®, NR°R’, NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R®, C(:NRi)Re,
C(:NRi)NReRe, NReC(:NRi)NReRe, NR°C(=NOH)NR‘R®, NR°C(=NCN)NR‘R®, NR°S(O)R®,
NR°S(0);R®, NR°S(0O),NR°R®, S(O)R®, S(O)NRR, S(O);R® u S(0).NR°R, rue C;.¢ ankui, Cog
ankenun, C,¢ amkuamn, Cig ramoreHankwi, 6-10 unmennsiéi apun, Csjo umkimoankui, S5-10
YIeHHBIA reTepoaput, 4-10 uneHHbIN rerepounkoankmt, 6-10 unennsiii apun-Ci_g ankmi-, Cs
uuknoankun-Cyg ankuia-, 5-10 unennsiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKuia-C 4 aJKU- TPYIIIbI RY, xasxmbiit HeoOs3aTenbHO, 3amemmeH 1, 2, 3 wm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R £,

kaxabiii R® HesaBucumo seiduparot u3 H, D, Ci¢ ankuna, C,¢ ankenuna, Co ¢ aNkuHuIa,
Ci¢ ramorenankwia, ¢enmna, Cs;; OUKIOATIKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJICHHOTO
rerepounkyioankmna, (Gerann-Cig ankmna-, Ci; mmukiaoankwi-Cig ankwia-, 5-0 YIEHHOTO
rerepoapmii-Ci ¢ ajakuia- u 4-7 4IEHHOTO reTepoluKioankui-C ¢ alkuia-;

kaxnbii R® HesaBucuMoO BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Cog
ankenmna, C,¢ ankuauna, Ci¢ ramoreHankuna, 1uaHo-Cig ankwmiaa, HO-Ci¢ ankuna, Cig
ankokcu-Ci¢ ankuna, Cs; nmkinoankuia, Cig ankokcn, Cig rajoreHalkokcu, amuHo, Cig
ankwiamuno, au(C,¢ ankuwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibpuuuna, Cig
ankuicynbdonmna, kapdbamuna, C;¢ ankunkapoamuna, nu(Ci.¢ ankun)kapdbamuna, kapookcu, C.
¢ ankunkapbonmnma, Cie  ankokcukapObonmna, Ci  ankuiakapObonmnamuHo, Cig
ankwicynbonmwiamuao,  amuHocynbdonunaa, Cie  ankunamuHocyibpoHmna,  au(Cie
ankwi)aMuHocyib(oHmta, amuHocynbponuaamuno, C¢ ankuaaMuHocyibhoHmIaMuHo, 1u(Ci g
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOoOHMIaMUHO, Ci¢ aNKHJIAMUHOKApPOOHHUIIAMHUHO W
1u(C ¢ aJIKIIT)aMHHOKaPOOHUITAMUHO, U

KayKIbIA R* nesasucumo BeiOuparoT u3 H, D, C, ¢ ankuna, C, ¢ ankenuna, C, ¢ aqKuHUINIA,
C ¢ ranorenankuna, 6-10 unenHoro apuna, Cs.jp uuknoankumia, 5-10 uneHHOro rerepoapunia, 4-
10 unenHoro rerepouukioankmia, 6-10 unennoro apun-Ci¢ ankuna-, Cs o nuknoankuia-Ci g
ankuna-, 5-10 unenHoro rerepoapun-Ci¢ amkmna- u 4-10 umeHHOro rerepouukioankuia-Ci g
aJKHIa-.

B HeKOTOPBIX BAPHAHTAX OCYLIECTBIICHNS H300peTeHus X  npeacrasisier coboii N.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHS U300peTEeHUs X* MIPEICTaBIISIET COOO0H CR%.

B HEeKOTOpBIX BapuaHTaxX OCYIIECTBICHUS H300pETeHUS R* BbIOMparoT u3 H, D, ranorexa,
Ci.¢ ankuna, Cy¢ ankenmna, Co.¢ ankuauia u Ci.¢ TajoreHajJKkuia.

B HekoTOphIX BapuaHTaxX OCYLIECTBIIEHHUs] H300pETEeHUs R* BoiOnparoT u3 H, D u Ci6

aJIKH1JIaA.
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B HexOTOpBIX BapHaHTax OCYLIECTBJICHUS R* npezacrasisier coboit H.

B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHs U300pPETEHUs X* npezacrasisier codor N wmu
CH.

B HeKOTOpBIX BapUaHTaX OCYIIECTBJICHUS N300pETEHHS R’ npexacrasisier codoi H nmu D

B HEKOTOpBIX BapuaHTax OCYILIECTBICHUs R’ npezacrasiser coboit H.

B HEKOTOpBIX BapHAHTAaX OCYIIECTBICHUSI M300peTeHHs x* IpenCcTaBisieT coOOoM CR*.

B HEKOTOpBIX BapHAHTaX OCYIIECTBICHUS H300PETEHHSI R* BeIOMparoT u3 H, D, ranorena,
Ci.¢ ankuna, C,.¢ ankennna, C,.¢ ankunmia u Ci_g rajoreHaakuia.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS H300pETEeHUs R* BeIOMparoT u3 H, D, ranorena
u Ci ankuia.

B HEKOTOPBIX BAPHAHTAX OCyLiecTBIeHns n3obperennst R* BeiGuparor us H, D, dropa,
metuina u CDs.

B HEKOTOPHIX BapHaHTAXx ocyuiecTieHus nsobperenns R BwiGuparor us H, dropa,
Mmetuna u CDs.

B HEKOTOPBIX BapHAHTAX OCYLlECTBIeHHs n3obperernns R' BeiGupator us H, dropa u
MeTua.

B HeKOTOPBIX BAPHAHTAX OCYLIECTBIICHNUs H300perTenus X npeacrasisier coboii N.

B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS N300PETEHHS X npeAcTaBisieT coOoi CR’.

B HEKOTOpBIX BapUaHTax OCYLIECTBICHHUS H300PETEHUS R’ BeIOMparoT u3 H, D, ranorexa,
Ci.¢ anxuna, C,¢ ankenuna, C,.¢ ankuauia u Cq_g TajoreHajKkuia.

B HekoTOpbIX BapHaHTaX OCYIIECTBJICHUS M300pETeHUS R’ BoiOuparoT u3 H, D u Ci¢
AJIKHJIA.

B HEKOTOpBIX BapuaHTax OCYILECTBICHUs R’ npezacrasiser coboit H.

B HEKOTOpBIX BApUAHTAX OCYIIECTBICHUS M300peTeHHs X5 npencrasisier coboit N.

B HEeKOTOpBIX BapuaHTaxX OCYIIECTBIICHUS HU300peTeHUs X° npexcrasisier coboit N wn
CH.

B HEKOTOpBIX BapUAHTAX OCYIIECTBJICHUSI H300PETEHHSI X npeAcTaBisieT coOoi CR®.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHS H300PETEHUs R® BeIOMparoT u3 H, D, ranorena,
Ci.¢ ankuna, C,¢ ankenmna, C,.¢ ankunmia U Ci_g TajoreHaaKkuia.

B HekoTOpbIX BapuaHTaX OCYIIECTBJIEHUS W300peTeHHs R® BbiOUparoT w3 H, D wu
rajioreHa.

B HeKOTOPBIX BAPHAHTAX OCyLIeCTBIeHH s n306perenus RC BeiGupator n3 H 1 ranoresa.

B HeKOTOPBIX BApHAHTAxX oCyIuecTBieHns n3ooperenns R® Beibupator us H u dropa.

B HeKOTOPBIX BAPHAHTAX OCYLIECTBIICHHs H300perenus X° npeacrasisier coboii N.

B HEKOTOPBIX BAPHAHTAX OCYIIECTBICH:s H300perenus X' mpencrasiser codoit CR’.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHUS H300PETEHUS R’ BeIOMparoT u3 H, D, ranorena,
Ci.¢ ankuna, Cy¢ ankenmna, Co¢ ankuamia u Ci¢ TajoreHajKkuia.

B HekoTOphIX BapuaHTaxX OCYLIECTBIIEHHUS U300pETEeHUs R’ BoiOnparoT u3 H, D u Ci6
AJIKHJIA.

7 .
B HexoTOpbIX BapuaHTax ocyiiecTsiaeHuss R npeacrasnser codoit H.
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B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHNs H300peTernus X' mpencrasiser coboii N.

B HEKOTOpBIX BAPHAHTAX OCYIIECTBICHHs u3obperenns X mnpexacrasiser coboit N miu
CH.

B HexoTOpBIX BapHaHTax OCYIIECTBJIEHUS] U300peTEeHNUs Rz, R3, R4, RS, R u R7, KasKIbIM
He3aBucuMo, BbiOMparoT u3 H, D, ranorena, C;¢ ankuna, Ci¢ ankokcu, Cp¢ ankenuna, Cog
ankununa, Ci¢ ramorenankuna, Ci. ragorenankokcu, CN, OR* u SR? rne Cis ankun, Cig
ankokcH, Co¢ ankenus, Co.¢ ankuami, Ci_¢ ranmoreHankui u Cj.¢ raJJOreHATKOKCU TPYTIIIbI R2, R3,
R4, RS, R® u R7, KaXIbIl HeoOs13aTeIbHO, 3aMelieHbl 1, 2, 3 uiu 4 He3aBUCHMO BbIOPAaHHBIMU
samecturensivu R .

B HEKOTOpBIX BapHAHTAX OCYIIECTBIICHUS U300peTEHNUS RZ, R3, R4, RS, Ru R7, KasKIbIN
He3aBrCcUMO, BhiOMparoT u3 H, rajorena, CN, Cy¢ankuna, u Ci ¢ raloreHajiKuia.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUS H300pETeHUs RY, R’, R®, u R’, xaxnpii
He3aBrcuMoO, BeiOuparoT u3 H, D, ranorena, C,¢ ankuna, C,¢ ankenuna, C, ¢ ankuamna u Cy g
rajioreHajiKuia.

B HekoTOpBIX BapuUaHTaxX OCYIIECTBJICHHS H300pETeHHs RZ, R3, R’ u R7, KasKIIbIi,
peacTaBisIIOT coboii H.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHHsS H300pEeTeHUs R’, R® u R, kaxmsii,
npencTaBisiIoT coboii H.

B HeKoTOpBIX BapHaHTaX OCYIIECTBIIEHUS M300peTeHus OObIe 1Ba 3aMECTUTEIS R* R’
1 R, BMecTe ¢ KOJbLEBBIMI aTOMAMH, K KOTOPBIM OHU MPUCOEANHEHBL, 00pa3yroT 4-, 5-, 6- uiu
7-4JIEHHYI0 apWIbHYIO, LMKJIOAJKUIBHYIO, TE€TEPOAPWIbHYI) WU Te€TePOLUKIOANKUIBHYIO
rpymniy, HeoOs3aTeIbHO 3aMeIleHHy o 1, 2, 3 wiu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU
R".

B HEKOTOpPBIX BapHaHTax OCYIIECTBICHHS U300pETeHUs R' HeoGsi3aTenbHo 3amemen 1, 2,
3 nnu 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTHTEIISIMH R".

B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHHS H300pEeTEeHUs R! BeIOMparoT u3 H, D, ranorena,
Ci6 ankmna, Cy¢ ankenuna, C, ¢ ankunuia, Cy¢ ragorenankuna, 6-10 unennoro apuna, Cs
nuknoankuna, 5-10 unennoro rerepoapuna, 4-10 unennoro rerepouuknoankuna, OR?, C(O)R?,
C(O)NRR?, C(O)OR?, NRR?, NR*C(O)R?, NR*C(O)OR?, NR*C(O)NR*R?, NRS(O),NR°R?,
NR*S(0),R?, S(O),R* u S(0).NR*R?, rne Ci¢ ankun, C,. ankennun, Cog ankuaumn, 6-10 uneHHbIH
apun, Cs. o uuknoankui, S5-10 uneHHBI rerepoapun U 4-10 YeHHBIM TeTEPOLIMKIIOANKUIIL,
KKIbIA HEOOs3aTeIbHO, 3aMeleHbl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU R

B HEeKOTOpBIX BapuaHTaX OCYIIECTBICHUS H300pEeTeHHUS R! BbIOMparoT U3 H, D, ranorexa,
Ci6 ankuna, Ci¢ ramorenankmia, 6-10 unennoro apwna, Cs o uuknoankuia, 5-10 djmeHHOTO
rerepoapuia, 4-10 unennoro rerepouuknoankuiaa, OR?, C(O)NR*R* u C(O)OR?, rae Cy.¢ ankmi,
6-10 unennwrii apun, Csj9 mukimoankwi, 5-10 uneHHbl rerepoapun u 4-10 uneHHBIN
2

reTEePOLMKIIOANIKIN, KaXKIblH HeoOs3aTeIbHO, 3aMelleHbl | 3 nmm 4 HE3aBUCUMO

2 2

BbIOPaHHBIMHU 3aMECTUTEIISIMU R".
1
B HexoTopsIx BapuaHTax ocyiectsieHus nzooperenus R Beiouparot u3 H, Ci ankuna,

Ci.6 ranorenankuna, (eHmna, 3-60 YJEHHOTO LUKJIOANKMIA, 5-6 4JIEHHOro rerepoapuna, 5-6
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ynennoro rerepouuknoankuna, C(O)NR'R* u C(O)OR?, rne Ci¢ ankun, Gpenun, 3-6 UiIeHHBIH
LUKJIOANKUJ, 5-6 4YJeHHBIM TreTepoapun U 5-6 UIEHHBIH TIeTePOLUKIOANKWI, KaXKIbIA
HeoOs13aTeNbHO, 3aMeLIeHb! | MK 2 He3aBUCUMO BIOPaHHBIMU 3amMecTuTensiMu R b,

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS N300peTEeHUs R' BeiOuparoT u3 H, C,¢ ankuna,
C1¢ ranorenankuia, ¢penuna, 5-6 unennoro rerepoapuna, C(O)NR'R* u C(O)OR® rme Cig
ankwi, (eHusT U 5-0 UNeHHBbIH TreTepoapui, KaKAblii HeoOs3aTenbHO, 3aMelneHsl | wim 2
HE3aBHCHMO BBIOpaHHBIMH 3aMecTuTe MU R b,

B HekOTOpBIX BapuaHTaX OCYLIECTBIEHHsS H300pETeHUs R BeIOMparoT 3 H, meruna,
CF;, C(O)OR?, C(O)NRR?, (eHmna, LMKIONPONMIA, THA30JIUIA, MUPA30IMIa, OKCA30JIUIa,
MUPUMUIUHWIA, TUPUAUHUIIA, U30Kca3onuia, 1,2,4-Tpuaszosuiia U NMUnepuanHuia, rae GeHu,
LUKJIOTIPOTINJL, THUA30JIMJI, MUPA30JIUI, OKCA30JIWI, MUPUMMAUHWI, TUPUIUHWI, W30KCA30JINJL,
1,2,4-Tprazonui ¥ NMUNEPUAHHWIL, KaXIbIH HEOOs3aTeNbHO, 3aMeleHbl | win 2, He3aBUCUMO
BbIOpPaHHBIMHU 3aMECTUTEIISIMU R".

B HekOTOpBIX BapuaHTaX OCYLIECTBICHHUS H300pETEHUs R! BeIOMparoT 3 H, meruia,
CF;, C(O)OR?, C(O)NR°R? (eHuna, TMa30amMna, MUPa3OIMIa, OKCA30IMJIA, TMHPUMUIUHUIA,
MUPHUINHWIA, U30Kca3ommia u 1,2, 4-tpuaszommna, rae GeHr, THA30MUI, THPA30IHII, OKCA30JIHII,
MUPUMHUIUHWI, TUPUIWHWI, HW30KCa30oamn u 1,2, 4-Tpuasonui, KakIblii HeoOs13aTeNbHO,
3aMelieHsl | Win 2, He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEINISIMU R".

B HekoTOpBIX BapmaHTax OCYLIECTBIEHHUS H300pETeHUs R! BeIOMparoT 3 H, meruia,
CF;, C(O)OR?, C(O)NRR?, (eHuna, LMKIONPONMJIA, THA30JIUIA, MUPA30JMIa, OKCA30JIUIa,
MUPUMUIUHWIA, UPUAUHUIIA, U30Kca3ouuia, 1,2,4-Tpuasoiia U NUIMepuanHuIa, rae QeHm,
LUKJIOTIPOTIUJL, TUA30JIMWJI, MUPA30IMUI, OKCA30JM, NMUPUMUAUHWI, MUPUAUHWI, H30KCA30JINJL,
1,2,4-Tprazonua ¥ NMUOEPUAMHII, KaXIbIH HEOOs3aTeNbHO, 3aMelleHbl 1 win 2, He3aBHCUMO
BbIOPAHHBIMH 3aMECTUTEIISIMU Rb; u xaxnabiii R* seiobuparor us H, Ci¢ ankuna, u3okcazon-53-
WIMETHUJIA, TeTparunpodypas-3-una, terparunpo-2H-nupan-4-una, 5,6-nqurugpo-4H-
nupposio[ 1,2-b]nupazon-3-una, npudeM yka3aHHBIM H30KCA30J-5-UIMETHII, TeTparuapodypaH-
3-un u Terparuapo-2H-nupan-4-ui, Kakabplii HeoOs3aTebHO, 3aMeleH | Hin 2 3aMeCTHTENSIMH,
HE3aBUCHMO BBIOPAHHBIMH W3 METHJIA, TPU(PTOPMETHSIAa W LHMKJIONPONUIA, U MPHU TOM, YTO
ykaszanubiii Cy ¢ ankmi HeoOsi3aTepHO 3amenied OH.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS H300pETEHUs R! BeIOMparoT 3 H, meruia,
CF;, C(O)OR?, C(O)NRR?, (beHmnma, LMKJIONPONMJIA, THA30JIUNA, MUPA30JHIA, OKCA3O0JIUIA,
MUPUMUIUHWIA, UPUIUHUIIA, W30Kca3onuia, 1,2,4-Tpuaszoiuia U MUMepuanHuiIa, rae GeHu,
LUKJIOTIPOTIUJL, THUA30JMJI, MUPA30JIMI, OKCAa30JMI, MUPUMUAUHWI, MUPUAUHWI, H30KCA30JINJL,
1,2,4-Tpra3onua ¥ MUNEPUANHWI, KaXIbli HEOOs3aTeNbHO, 3aMeleHbl | min 2, He3aBUCUMO
BBIOPAHHBIMU 3aMECTUTEIISIMU Rb; n kaxnabiii R* Boiouparor u3 H, Ci¢ ankuna u u3okcazon-3-
WIMeTUJa;, MpPUYeM YKa3aHHBIM H30KCA30J-5-WIMETW 3aMelleH MeTUJIOM M ykaszaHHbI Cjg
ankui Heobs3arenbHO 3amereH OH.

B HekoTOpBIX BapmaHTax OCYLIECTBIEHHUsS H300pETeHUs R' BeIOMparoT U3 H, meruna,
CF;, C(O)OR?, C(O)NR°R?, (eHuna, TMa3oauma, MUPa3ouia, OKCAa30JMja, THPUMUIUHUIA,

MUPHUINHWIA, U30Kca3ommwia u 1,2,4-tpuazonmna, rue GeHr, THA30MINI, THPA30IIHII, OKCA30JIHIL,
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MUPAMHUIUHWIL, TUPUIWHWI, HW30KCca3oamn u 1,2 4-Tpuasonui, KakIblii HeoOs13aTebHO,
3aMelieHbl | wim 2, He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU R" u kaxpii R® BBIOMPAIOT U3
H, Ci¢ ankuna 1 u30KCa30y-5-WIMETWIA, IPUYEM YKa3aHHBIN H30KCA30J-5-UIMETHI 3aMelleH
METHJIOM U yKa3zaHHblil C;_¢ ankm HeoOs3aTenbHo 3amerner OH.

B HekoTOpBIX BapwaHTax OCYINECTBJIEHUS H300peTeHHs R! BeIOMparoT 3 H, meruna,
CF;, C(O)OR®, C(O)NRR?, (eHuna, THasojuna, MAPa3ouia, OKCAa30IMja, TUPUMUIUHWUIA,
NUPUAMHWIA, H30Kcaszonmna u 1,2,4-tpuasonuna, rae GeHuI, THA3OMII, TUPA30JIUII, OKCA30JIHII,
NUPUMHUINHWI, THPUAMHII, H30Kcasomuia u  1,2,4-Tpuasonmi, KakIOpld HeoOs3aTebHO,
3aMenieHbl | win 2 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTENISIMU R"; u kaxsrii R* BBIOMPAIOT M3
H, Cy¢ ankuia, U30KCca30J-5-uaMeruia, Terparuapodypan-3-mia, rerparuapo-2H-nupan-4-una,
5,6-nurunpo-4H-muppono[ 1,2-b]nupazon-3-una, mnpudeM YKa3aHHBIA H30KCA30JI-S-UIIMETHII,
teTparuapodypan-3-wi u rerparunpo-2H-nupan-4-un kaxaplii HeoOs3aTeapHO 3aMeleH | wim
2 3aMeCTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMHU U3 METWJIA, TPUPTOPMETHIIIA U LUKIOMPONUIIA, U
IPU TOM, 4YTO yKa3aHHbIH Cj.¢ ankui HeoOs3arenbHo 3amerneH OH.

B HEeKOTOpBIX BapruaHTaX OCYILIECTBIIEHUS] U300pETEHUs R' BbIOuparoT u3 H, meruna CFs,
C(O)OR?, C(O)NR’R?, (peHmya, MMKIONPONMIA, THA30JI-5-MUNa, THA30M-2-HJja, MHPa30JI-3-MIa,
nupasof-4-una, Nupason-5-una, okcason-S-uia, TUPUMUANH-S-UNa, TUPUANH-3-1a, THPUIUH-
4-una, nzokcaszon-S-mwna, 1,2,4-tpuazon-1-wna u nunepunuH-1-wia, rae GEeHuI, THa30J-5-ui,
THA30J-2-WJI, TUPA30J-3-WiI, MHUPA30a-4-Uil, MUPA30JI-S-WI, OKCAa30J-5-UJ, MUPUMUIUH-5-UJI,
NMUPUANH-3-WJI, TOUPUAUH-4-W, u30Kcazoa-S-ui, 1,2 4-tpuazon-1-un u nunepuauH-1-umn,
KOKIbIH HEoOs3aTeIbHO, 3aMelleHbl | Win 2, He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU Rb; u
kaxabii R? BeiOuparoT U3 H, Ci¢ ankuina U W30KCA30J-5-WIMETHIA, MPUYEeM YKa3aHHBIN
U30KCa30J1-5-UJIMETUJT 3aMelleH METWJIOM U ykazaHHblii Cj¢ ankuia HeoOs3aTebHO 3aMelleH
OH.

B HEKOTOpBIX BapHaHTaX OCYINECTBICHUS N300pPETEHHsI R! BeIOMparoT U3 H, mernna,
CF;, C(O)OR?, C(O)NRR? ¢denuna, THa301-5-una, THa30N-2-una, NUPa3oN-3-una, nupason-4-
Wjaa, MHUPA30J-5-Uja, OKCa30J-5-Wia, TUPUMUANH-5-Ua, THPUIWH-3-Uia, TUPUIUH-4-WIa,
u3okcaszon-5-mwia u 1,2 4-rpuason-1-uma, rue GeHusI, THA30J-5-1JI, THA30J-2- I, TTHPA30JI-3-HJI,
MUPa30-4-wi1, TUPa30JI-S-Uil, OKCA30JI-S-WI, TUPUMHUANH-S5-WI, TUPUANH-3-WI, TUPUANH-4-1I,
u30Kcazon-5-mn u 1,2 4-tpuason-1-un, KakApldi HeoOs3aTeNbHO, 3aMelneHbl 1 wim 2,
HE3aBHCHUMO BBIOPAHHBIMU 3aMECTUTENISIMU Rb; u kaxnmpii R* BoiOuparoT 3 H, C,¢ ankuna u
WU30KCA30/I-5-WIMETHIA;, TPUYEM YKA3aHHBIM M30KCA30J-5-UJIMETUJT 3aMEIIEH METUJIOM |
ykasanHblil Cy ¢ ankmn HeoOsi3aTeapHO 3amemed OH.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS H300pETEHUs R! BeIOMparoT 3 H, meruia,
CF;, C(O)OCHs, C(O)NHCH3;, C(O)NHCH,-(3-mMeTnnn3okcason-S-mua),
C(O)NHCH,C(CHj3),0OH, 4-propbenzamun-3-una, 2-LUKJIONPONIITHA30II-5-HJIa, 5-
METOKCUTHA30J-2-1Ja, 2-(TUAPOKCUMETHI)IUpUanH-4-una, 1-(mernn-ds)-1H-nupason-5-nna, 2-
METUIIOKCa30n-5-una, 1-merun-1H-nupaszon-5-una, nupumMuauH-3-una, 2-MEeTOKCUIUPUIUH-3-
wia, 2-MeTWITHA30J-5-mna, 3-¢prop-2-MeTwimupuann-4-una, 1,5-numerun-1H-nupason-4-wna,

1-metun- 1H-nupazon-4-una, 1,3-numernn-1H-nupaszon-4-una, 3,5-numernn-1H-nupaszon-4-una,
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1H-nupazon-4-una, 1,3-gumerun-1H-nupazon-5-una, 1,4-numerun-1H-nupazon-5-una, 1-

metwi- 1 H-nupazon-3-una, 6-(runpokcumernin)mupuaut-3-una, 3-metui-1H-nupazon-4-una, 3-

METUJIN30KCA30JI-5-1a, 1H-1,2.,4-tpuazon-1-una, 4-unaHonunepuauH-1-una, 4-
TUIPOKCUNTUIIEPUINH- 1 -Una, 1-(metun-ds)-1H-nupason-5-una, OKCa30J-5-una, 1-
(TUAPOKCUMETHIT ) LIUKJIONIPOTI-2- 1A, 1-(3TOKCHKapPOOHNIT) IUKJIONPOI-2-1JIa, 1-(N-

METHJIAMUHOKAPOOHW ) IMKJIONpon-2-uia, 1-(4-meTunnunepasus-1-uin)uukionpon-2-uma u 1-
(N-(2-rugpokcu-1,1-1uMeTHI THIT)aMIHOKapOOHUIT )LIMKJIONTPOII-2-HJIa.

B HekOTOpBIX BapuaHTaX OCYLIECTBICHHSI H300pETeHHs R BeIOMparoT 3 H, meruna,
CF;, C(O)OCHis, C(O)NHCHj3;, C(O)NHCH;-(3-MeTrnu30Kkca3o-5-ua),
C(O)NHCH,C(CHj3),OH, 4-propbenzamun-3-una, 2-LUKJIONPOMUITHA30-5-1JIa, 5-
METOKCUTHA30J-2-1ja, 2-(THAPOKCUMETHI)IUpUInuH-4-una, 1-(mernin-ds)-1H-nupason-5-una, 2-
MeTuIoKca3zon-5-una, 1-merun-1H-nupaszon-5-una, nupumuauH-3-una, 2-MeTOKCUIUPUIUH-3-
wia, 2-MeTWITHA30J-5-mna, 3-¢GTop-2-MeTwnmupuans-4-una, 1,5-numernn-1H-nupason-4-wna,
1-metun- 1 H-mupazon-4-una, 1,3-mumernn-1H-nupazon-4-una, 3,5-numernn-1H-nupazon-4-una,
IH-nmupazon-4-una, 1,3-gumerun-1H-nupazon-5-una, 1,4-mumerun-1H-nupazon-5-uma, 1-
metwi- 1 H-nupazon-3-una, 6-(ruppokcumernn)mupuaut-3-mia, 3-metun-1H-nmupazon-4-una, 3-
MeTHIN30Kca3o-5-mwna, 1H-1,2.4-tpuason-1-una, 3-uuknonponmirerparunpodypan-3-una, 2,3-
aumerwrerparuapodypan-3-mna,  4-(rpudropmermn)rerparuapo-2H-nupan-4-uma  u - 5,6-
nurunapo-4H-mmuppono[ 1,2-b]nupazon-3-una.

B HekOTOpBIX BapuaHTax OCYLIECTBIEHHUsS H300pETeHUs R' BeIOMparoT 3 H, merua,
CF;, C(O)OCHs3, C(O)NHCH3;, C(O)NHCH,;-(3-meTnnn3okcason-5-mua),
C(O)NHCH,C(CHj3),OH, 4-propbenzamun-3-una, 2-UUKJIONPONMITHA30II-5-HJIa, 5-
METOKCUTHA30J-2-Uja, 2-(TUAPOKCUMETHI)IUpuauH-4-una, 1-(merun-ds)-1H-nupason-5-una, 2-
MeTHIOKcazon-5-mna, 1-merun-1H-nupason-5-una, nupuMuans-3-una, 2-METOKCUITUPUIUH-3-
wia, 2-MeTuiIThason-S-una, 3-¢grop-2-merwinupunui-4-una, 1,5-mumerni-1H-nupason-4-una,
1-merwn- 1| H-mupazon-4-una, 1,3-gumernn-1H-nupason-4-una, 3,5-numernn-1H-nupazon-4-una,
IH-tmupazon-4-una, 1,3-gumerun-1H-nupazon-5-una, 1,4-numerun-1H-nupazon-5-una, 1-
metwi- 1 H-nupazon-3-una, 6-(ruppokcuMeTn)mupuaut-3-mina, 3-metin- 1 H-nupazon-4-una, 3-
MeTunn3okcazon-S-una u 1H-1,2,4-tpuazon-1-una.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBIEHHS H300pETeHUs R! BbIOuparoT u3 H, metmna, CF;
u C(O)NHCH,C(CH3),0H,.

B HEeKOTOpBIX BapUaHTAX OCYIIECTBJICHHS U300peTEeHUs R! npencrassier codoit -CFs.

B HEKOTOpHIX BapHAHTAX OCYIIECTBIeHHs m3o0perennmss R' mpexcrasusier coboii
C(O)NHCH,C(CHj3),OH..

B HEeKOTOPbIX BAPHAHTAX OCYLIECTBICHMsI M300perennss Y' mpencraBisior coGoit Cig
rajIOTeHAJIKII, TpPUYeM KaKAbIH TajioreH mpencrasisier coboir F, mpu sTOM nmaHHBIH
rajIOTeHAJIKII HeoOs3aTeIbHO 3aMeleH | Ui 2 He3aBUCUMO BBIOPAHHBIMHU 3aMECTUTEISIMU Y2

B HekoTOphIX BapuaHTaxX OCYLIECTBJIICHHUS W300pETeHHS Y! BeiOuparoT u3 CF3, CCls,
CEH, CCLLH, CE,Y?, CCLY? CFH,, CCIH,, CFHY?, CCIHY?, CE(Y?); u CCI(Y?),.

1
B HekoropeIx BapuaHTax ocyuiectBieHus1 uzoOpereHus Y BoeiOuparoT u3 CF3, CF:H,
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CF,Y?, CFH,, CFHY” u CF(Y?),.

B HEKOTOpBIX BAPHAHTAX OCYLIECTBICHHS M300perenus Y' mpencrasisier coboit Cig
raJIoreHaJIKII, IPUYeM KaKIIbIi rajioreH npencrasisier codoit F.

B HEKOTOpBIX BAPHAHTAX OCYLIECTBIEHHs m3o0perenust Y' mpencrasisier coboit Cig
raJIoreHaJIKII, IPUYeM KaKIbIi rajioreH npencrasisier codoit Cl.

B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUsI M300peTeHHs Y! BeiOuparor u3 CHyF, CHF,,
CF3 u CFzCFg.

B HeKOTOpBIX BapHaHTAX OCYIIECTBJICHHS U300peTEeHNUs Y! npencrasisier codoit -CFs.

B HEeKOTOpBIX BapHAHTAX OCYIIECTBJICHHS U300peTEeHNUs Y! npencrasisier codoit CH,F.

B HeKOTOpbIX BapHaHTAX OCYIIECTBJICHHS U300peTEeHNUs Y! npencrasisietr codoit -CHF..

B HeKOTOpbIX BapUaHTaX OCYIIECTBJICHHS U300peTeHNUs Y! npencrasisier codoit CF,CFs.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBJIEHUS H300pETeHMUS, Y? BbIOMparoT u3 D, ranorena,
C.6 ankuna u Cj_g raJIoreHaIKuIA.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS N300pETeHHUS Y? BbIOMparoT u3 rajoreHa u Cj ¢
raJloreHajKuIa.

B HekoTOpBIX BapHaHTaX OCYIIECTBICHHUS N300PETEHHs IO MEHbIIEH Mepe OIUH TPYIIIbI
R'uy! npencrasisier codoit CF;.

B HEKOTOpBIX BapHaHTax OCYIIECTBIEHHS H300pETeHNUs R BbIOupatoT u3 H, metmna, CF;
1 C(O)NHCH,C(CH;),0H, u Y' BsiGupator us CH,F, CHE,, CF; u CF,CFs.

B HexoTOphIX BapuaHTax OCYILIECTBIIEHUS M300peTeHUs R BbIOMparoT U3 H, metmna u
CF3, u Y' Beibupator u3 CH,F, CHF,, CF3 u CF,CF;.

B HeKOTOpBIX BAPHAHTAaX OCYLIECTBIeHHs n3o0perenns R' mpencrasisier coGoii CFs, 1
Y' BeiGupator u3 CH,F, CHF,, CF3 u CF,CFs.

B HEKOTOPBHIX BapHAHTAX OCYIIECTBIeHHs m3o0perenmss R' mpencrasiser coboii
C(O)NHCHQC(CH?,)QOH, 151 Yl BbI6I/Ipa}OT us3 CHzF, CHFz, CF3 u CF2CF3.

B HEKOTOpBIX BapHaHTax OCYINECTBJICHUS HU300pETEeHUs R® BoiOnparoT u3 H, D, Ci¢
ankuna, C¢ ankokcn, C, ¢ ankenuna, C, ¢ ankununa, Cy_¢ ranorerankmia, 6-10 yneHHOro apuia,
Cs.0 uumknoankuna, S5-10 umeHHoro rerepoapuia, 4-10 4YIEHHOro reTepPOLMKIIOATKUANIA U
C(O)NRR?, rrne Ci¢ ankun, Cig ankokcu, Cog ankenun, Co.¢ anxuaui, Cig razoresankui, Cig
ranoreHankokcH, 6-10 unenHobiit apuin, Cs.jo Luukigoankui, 5-10 uneHHblt rerepoapun u 4-10
YJIEHHBIN TeTePOLMKIIOAKIUI, KOKIbI HeoOs3aTeNbHO, 3aMernensl 1, 2, 3 win 4 He3aBUCHUMO
BHIGpAaHHBIMHU 3amecTuTe MU R

B HexoTOpBIX BapuaHTax OCYLIECTBICHUS W300pETeHUS R® BeiOuparoT u3 H, D, Ci¢
ankuna, Ci¢ ankokcn, C, ¢ ankenuna, C, ¢ ankunuia, Cy_¢ ranoreHankmia, 6-10 uneHHoro apuna,
C5.10 nukyoankumia, 5-10 unenHoro rerepoapuia u 4-10 uneHHoro rerepouukioankuia, rue Cig
ankuy, Ci_¢ ankokcu, Co ¢ ankennn, Co_g ankunmi, Ci.¢ ranorenankui, Ci_¢ rajoreHajkokcu, 6-10
uneHHblil apun, Ciz.o upuknoankui, S5-10 wuneHHsli rerepoapun U 4-10  uneHHBIN
TeTePOLMKIIOANIKIII, KaKIbI HeoOs3aTeNbHO, 3amemensl 1, 2, 3 wium 4 HEe3aBUCUMO
BBIGPAaHHBIMHU 3aMecTuTe MU R’

8
B HexoTopsIX BapuaHTax ocyiuectsieHus nzooperenus R” seiouparot u3 H, Ci ankuna,
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6-10 unennoro apumna, Csj9 nukjgoankwna, 5-10 wuneHHoro rerepoapuia, 4-10 uneHHOrO
rerepormkioankuna u C(O)NRR?, rne C¢ ankun, 6-10 unennsiii apun, Cs_jo nuknoankun, 5-10
YIeHHBIH rerepoapui U 4-10 4eHHbBIN TeTepOLUKIIOATKII, KaKAbIi HE00s3aTeNbHO, 3aMeleHbI
1, 2, 3 wiu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHUTEIISIMU R’

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUs] N300pETEHUs R® BeiOuparoT u3 H, C,¢ ankuna,
6-10 unennoro apuna, Cs.jo nmkioankmna, 5-10 wneHHoro rerepoapuina U 4-10 wieHHOTO
rerepounkyoankuna, rae Cig ankui, 6-10 unenneii apun, Csjo muknoankuwi, 5-10 uneHHbIH
rerepoapus U 4-10 4IeHHBIA TeTEPOLMKIIOATKII, KaKAbIH HeoOs3aTeNbHO, 3aMeliensl 1, 2, 3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEIISIMH R’.

B HEKOTOPBIX BAPHAHTAX OCYILeCTBIeHHs n3o0perenns R® BuiGupatot us H, C ¢ ankuia,
denuna, Cs¢ HUKIOATKMIA, 5-6 YJIEHHOrO rerepoapuiia, 4-60 YJIEHHOrO reTepPOLMKIIOANKIIIA U
C(O)NH,, rne C,¢ ankun, genmn, C;¢ OUKIOANKI, 5-6 YIeHHBIH reTepoapr U 4-6 YjIeHHbINH
reTEePOLMKIIOANIKIN, KaKABIH HEOOs3aTeNbHO, 3aMelleHbl | Min 2 He3aBHCUMO BBIOPAHHBIMH
samecruressivu R °.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS] H300pEeTEHUs R® BeIOnparoT u3 H, C, ¢ ankuna,
denuna, Cs¢ nuKIOANKMIA, 5-6 YIEHHOrO rerepoapmyia U 4-6 YJIEHHOrO T'eTepPOLUKIIOANKIIA,
rne Cy¢ ankwmn, ¢enmn, Csg TUKIOATKWN, 5-6 UeHHBIA reTepoapwit, U 4-0 UJIeHHBIH
reTEePOLMKIIOANIKII, KaKABIH HEOOs3aTeNbHO, 3aMelleHbl 1 uin 2 He3aBHCUMO BBIOPAHHBIMH
samecruressivu R °.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS] H300pEeTEeHUs R® BeiOuparoT u3 H, C,¢ ankuna,
Cs3.¢ nukiioankuia, 5-6 wiennoro rerepoapuia 1 C(O)NH,, rae Ci¢ anmkui, Cs_¢ MUKIOANTKWI U 5-
6 YJIeHHBIN TeTepoapill, KX abli HeoOs3aTeIbHO, 3aMelIeHbl | i 2 He3aBUCUMO BBIOPAHHBIMU
samecturessivu R °.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS H300pETEHHsI R® BeiOuparoT u3 H, C;_¢ ankuna,
Cs.¢ nuKioankumia, 5-6 uieHHoro rerepoapuia, rue Ci¢ ankun, Cs¢ MUKIOATKIIT U 5-6 YJIeHHBIN
rerepoapwi, KaKAbIH HeoOs3aTeNbHO, 3aMelleHbl | Wiu 2 He3aBUCUMO BBIOPAHHBIMU
samecruressivu R °.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHS H300pETEHUs R® BeIOMparoT 3 H, meruia,
TUAPOKCUMETHNA, 3TWia, |-TUAPOKCHUATUNA, 2-TUAPOKCUATHIA, 2-aMHUHO3THiIa, 2-(N-
MeTHJIaMHUHO)3THIa, 2-(N-{Terparunpo-2H-nupan-4-unjamunao)sTina, 1-ruppokcunponmia, 2-
TUJIPOKCUNIPONNNIA, 3-TUAPOKCUIIPONWIA, Lukjonponuna, 1-merun-1H-terpazon-5-una wu
aMHHOKapOOHHUIIA.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS H300pPETEHUs R® BeIOMparoT 3 H, merwia,
TUAPOKCUMETHNA, 3TWia, |-TUAPOKCHUATUNA, 2-TUAPOKCHUATHIA, 2-aMuHO3THIA,  2-(N-
MeTHJIaMHUHO)3THNa, 2-(N-{Terparunpo-2H-nupan-4-un}amunao)stuna, 1-ruapoxcunponmna, 2-
T'UJIPOKCUINIPONNTIA, 3-TUAPOKCUIIPONINIIA, LuKJIonponuia u 1-merun-1H-terpazon-5-una.

B HekoTOpBIX BapmaHTax OCYLIECTBIEHHUS H300pETEHUs R® BeIOMparoT 3 H, meruia,
STWNA, 2-THAPOKCHATHIA, 2-amuHOdTHIA, 2-(N-merunamuno)atmina, 2-(N-{rterparumpo-2H-
nUpaH-4-ui1 }aMUHO )3THIIA, LUKJIonponuna, 1-merun-1H-rerpas3on-5-una u amuHokapOOHMIIA.

8
B HekoTopeIx BapmaHTax ocyuiecTBieHUs nzoOperenus R° BoiOuparor uz H, meruna,
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dTWNA, 2-THAPOKCHUATHNA, 2-amuHOdTHNA, 2-(N-merunamuno)atmina, 2-(N-{rterparumpo-2H-
nupaH-4-ui }aMUHO )3THIIA, LuKJonponmia u 1-metmn- 1H-rerpaszon-5-una.

B HekOTOpBIX BapuaHTax OCYLIECTBIEHHUs H300pETEeHUs R® BeIOMparoT u3 H, meruina,
TMIPOKCUMETHNIA, 3THUJA, 2-TUApoKcHITHNa, 2-(N-mertunamuno)tuna, 2-(N-{rterparunpo-2H-
nHpaH-4-11 }aMHHO)3THIIA, IUKJIonponwia, 1-merwn-1H-rerpa3on-5-una n aMmuHokapOOHMIIA.

B HEKOTOpBIX BapHaHTaX OCYINECTBJEHUS H300pPETEHHsI R® BeIOMparoT U3 H, mernna,
T'MAPOKCUMETHIIA, STHIA, 2-THAPOKCHITHIA, 2-(N-mermnamuno)atuna, 2-(N-{rerparunpo-2H-
nUpaH-4-1j1 }aMUHO )3THIIA, LUKJIonponiia u 1-metmn- 1 H-rerpason-5-una.

B HeKOTOpBIX BapuaHTaX OCYLIECTBICHHS H300pETEHUs R® BeIOMparoT U3 H, meruina,
5TUIIA, 2-TUIPOKCUITHIA, 2-(N-MeTHJIaMUHO )3 THJIA, 2-(N-{rerparunpo-2H-nupan-4-
W1} aMUHO)3THJIA, TUKIonponuia, 1-merui-1H-teTpason-5-una u aMmuHokapOOHMIIA.

B HekOTOpBIX BapuaHTaX OCYLIECTBICHHUS H300pETEHUs R® BeIOMparoT 3 H, meruia,
STUIIA, 2-TUIPOKCUITUIA, 2-(N-MeTHIIaMUHO )3 THIIA, 2-(N-{rerparunpo-2H-nupan-4-
WJI } aMUHO)3THJIa, UKIonponuia u 1-merui- 1 H-rerpazon-5-una.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS H300pPETEHUs Y' u R® Bmecre B aromom
yrjepoaa, K KOTOPOMY OHH TPHUCOENHHEHBbI, o00pasyroT 4-, 5-, 6- win 7-4JeHHYIO
LUKJIOAKUIBHYIO MM T€TEPOLMKIOATKIIBHYIO TPYIITy, KOTOpas HeoOs3aTeNbHO 3aMelneHa |
WM 2 HE3aBUCHMO BBIOPAHHBIMH IaJIOT€HOBBIMU 3aMECTUTENSIMH.

B HeKOoTOpBIX BapHaHTax OCYLIECTBICHHS H300pPETEHUs Y' u R® Bmecre B aromom
yrjiepoaa, K KOTOPOMYy OHH TPUCOENHMHEHbI, o00pasyor 4-, 5-, 6- wWin 7-4IeHHYIO
LUKJIOANKUIIBHYIO MM T€TEePOLMKIOATKIIBHYIO IPYIITy, KOTOpas HeoOs3aTeNbHO 3aMelneHa |
WK 2 3aMEeCTUTENSIMH, He3aBUCUMO BbIOpaHHbIMU 13 Cl n F.

B HEKOTOPHIX BAPHAHTAX OCYIIECTBIECHHS H300pereHns Y' u R®, BMecTe B atomoMm
yriepoga, K KOTOPOMY OHM MpHCOEOUHEHbI, o00pasyworT 4-, 5-, 6- wim 7-4IeHHYIO
LIMKJIOAJKUIIBHYIO TPYIIy, KOTOpas HeoOs3aTeabHO 3aMeleHa 1 Wi 2 3aMeCTUTEISIMH,
He3aBucuMo BbiOpaHHbIME U3 Cl u F.

B HekoTOpBIX BapuUaHTax OCYILECTBIEHUs Y' u R®, Bmecre ¢ atomom yriepona, K
KOTOPOMY OHU MPUCOEAHHEHBI, 00pa3yoT 2-)TOPLUUKIONEHTUIBHYIO TPYIILY.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS W300PETEHUsT KaKIbId R’ HesaBHCHMO
BbIOMparoT u3 ranoreHa, C;¢ ankmna, C;¢ ranorenankuna, penmna, Cs;¢ nuKIOANKmia, 5-6
YIEHHOTO Terepoapwia, 4-6 wieHHOro rerepouukioankuina, ¢ennn-Cis ankmna-, Csg
uuknoankun-Cy 3 ankmna-, 5-6 uneHHoro rerepoapun-Ci3 ankuia-, 4-6 UJIEHHOTO
rerepounkioankmi-Cr3  ankmna-, CN, ORY, C(ORY, C(O)NR*RY, C(O)OR*, NR'RK,
NR*C(O)R, NRC(O)ORY, NR*C(O)NR'R®, NR'S(O%R", NR'S(O),NR'RY, S(O)sRY, wu
S(O)ZNRkRk, rne Ci¢ anxun, Ci¢ ranorenankwn, (enun, Cs¢ UAKIOATKHI, 5-6 UJICHHBIN
rerepoapu, 4-6 4jIeHHbIN reTepounkIoankmi, GeHmt-Ci 3 ankui-, Cs¢ nukioankmi-Cy 3 aaKui-,
5-6 uneHHbIN rerepoapun-Ci3 ankui- U 4-6 4ieHHbIN reTepoluKIoankuia-Ci3 aJKuil- TPyIIbl
R9, KX bl HeoOs3aTeNbHO, 3aMelneH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R

B HekOTOpBIX BapuaHTaxX OCYIUECTBJIEHUS HW300pETEHHs], KaKAbII R’ HesaBucuMO



54

BbIOUparoT u3 ranoreHa, C;¢ ankmna, C;¢ ranorenankwna, penmna, Cs;¢ mUKIOANKMIA, 5-6
YJIEHHOro rerepoapuiia, 4-6 YIEHHOrO TeTePOLMKIIOANKUIIA, ORk, C(O)Rk, C(O)NRkRk,
C(O)ORk u NRkRk, rne Ci¢ anmkun, Ci¢ ramoreHankmn, Genmn, Cs ¢ UUKIOAIKII, 5-6 YIeHHBIN
rerepoapwi U 4-6 YICHHBIN reTePOLMKIOATKNUII IPYIIIbI R9, Kbl HEOOs3aTeNbHO, 3aMelIeH 1
WM 2 HE3aBUCUMO BbIOpPaHHBIMHU 3amecTutesamu RY.

B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHHS H300pETeHHsT KasKAbIH R’ HesaBucnmo
BbIOUparoT u3 ranorena, Ci¢ ankuna, Cy ¢ rajgorenankmna, CN, OR* u NRkRk; rae Cig anKui
TPYMIIBI R9, KaX bl HeoOsi3aTeNbHO, 3amemieH 1, 2, 3 wiu 4 HE3aBUCHUMO BBIOPAHHBIMHU
3amectuTensmu R 9.

B HeKoTOpBIX BapHaHTaX OCYIIECTBJICHUS H300PETeHUsT KaKIbId R’ HesaBHcHMO
BbIOMparoT u3 ranorena, C;¢ ankuna, Ci¢ ranorenankuia, CN, OR* u NRkRk; rae Cig anKui

IPYIIIbI R’, kaxnaplii HeoOs3aTenbHO, 3aMmemeH | WM 2  HE3aBHCHMO BbIOpPaHHBIMHU

>
3amectuTensiMu R 9.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS W300PETeHUsT KaKIbIH R’ HesaBuCHMO
BbIOHparoT u3 Cy¢ ankuna, OR* u NRFRK,

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS H300PETeHUsT KaKIbId R’ HesaBHCHMO
BoIOuparoT u3 Metmia, OH, N-merunamuno u N-(TeTparuaponupan-4-mui)aMUuHO.

B HEKOTOpbIX BapHaHTaX OCYLIECTBIEHUS M300peTeHUs Kakmbii R® He3aBUCHMMO
BoiOuparoT u3 H, D, C4 ankuna, C;_¢ ranorenankuna, ¢pennia, Cs 7 HUKIOATKWIA, 5-6 YIEHHOTO
rerepoapmia, 4-7 dieHHOro rerepouukioankmia, Gpeamn-Ciq ankmna-, Cs; nuknoankui-Ci g
ankuna-, 5-6 uneHHoro rerepoapuin-Cig ankuia- U 4-7 4JIEHHOro reTepouukIoankui-Ci g
ankwna-, rne Cje amkmn, Cig ramoreHankwi, ¢enmn, Cs; UUKIOANKHI, 5-6 YJIEHHBIN
rerepoapu, 4-7 4jaeHHbIH reTepoUnKIoanki, peHmn-Ci ¢ ankui-, Cs.; uuknoankui-Cj_g aaKui-,
5-6 uneHHbIl rerepoapuin-Cj.¢ ankuia- u 4-7 4JIeHHbIH reTepouuKIoankuia-Ci.¢ alKUiI- TPYIIIbI
R?, kaskpIii HEOOSI3aTeNbHO, 3aMelieH 1, 2 uiu 3 He3aBUCHMMO BBIOPAHHBIMH 3aMECTUTENSMHU R b,

B HEKOTOpHIX BapWaHTaxX OCYINECTBIEHHs H300peTeHHs] Kaxkabii R® He3aBHMCHUMO
BoiOuparoT u3 H, Ci¢ ankuna, Cy¢ rajgorenankuna, ¢penmn-Ci¢ ankuna-, Cs 7 nukinoankui-Cy g
ankunga-, 5-6 unmeHHoro rerepoapmin-Cig ankmna- U 4-7 4JIEeHHOTrO TeTepouuKIoankuia-Ci g
ankwna-, rae Cy ¢ ankwmi, Cig ramoreHankmn, ¢peHmt-Cig ankui-, Cs7 nukioankun-Ci g aaKui-,
5-6 unenHbIi rerepoapuin-Ci¢ ankui- u 4-7 4ieHHbI reTepounkIoanki-Ci ¢ alKkuil- TPYIIbI
R?, Kaxxaplii HeOOS3aTENbHO, 3aMEIeH 1, 2 MK 3 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENSAMU R b,

B HEKOTOPbIX BapHaHTaX OCYLIECTBIEHHS] HM300PETEHMs] Kaxablii R® HE3aBUCHMMO
BoiOuparoT u3 H, C;¢ ankuna, C;¢ ranoreHankuiga U 4-7 4jIeHHOTO TeTepOLUKIOANKUI-Ci g
ankuna-, rne Cig ankmi, Cjg rajgoreHankuia U 4-7 4djeHHbIH reTepouukyIoankuia-Cy g alKui-

rpynmel R?,  Kkaxnblii HEOOsA3aTeNbHO, 3aMemeH | WiM 2  HE3aBUCHMMO BbIODAHHBIMU

)
samecturemsimu RP.

B HEKOTOPBIX BAPMAHTAX OCYILECTBJIEHHSI M300peTeHus Kaxabii R* Beiouparot us H, C; 6
aJKujga Y U30KCA30J-5-WIMETHIA, TpPUYEeM YKA3aHHbIH H30KCAa30JI-5-UJIMETUII 3aMeLleH
METHUJIOM.

B HEKOTOpBIX BapHaHTaX OCYIUECTBIECHUS HM300peTeHus, Kaxabii R* mpencrasmisier
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coboii H.

B HeKkoTOpBIX BapHaHTaxX OCYIIECTBICHUS H300PETeHUsT KaKIbll R" HezaBucHMO
BbIOMparoT u3 ranoreHa, Cj ¢ ankwmna, C,¢ ankenmna, Co ¢ ankuamna, C¢ rajoreHankmia, 6-10
yieHHoro apwia, (s unuknoankuna, 5-10 uneHHoro rerepoapuia, 4-10 uneHHOro
rerepormkioankuna, OR®, C(O)R®, C(O)NRR®, C(O)OR", OC(O)R®, OC(O)NRR®, NRR",
NRC(O)R®, NRC(O)OR, NR°C(O)NR‘R, S(O)R®, S(O)NRR®, S(O),R® u S(O),NR‘R®, rue
Ci6 anxun, Co¢ ankenmn, Cy ¢ ankuami, Gennn, Cs o quknoankui, 5-10 4neHHbIH reTepoapui u
4-10 4YjeHHBIN TeTePOLMKIOATKII, KaXKIblii HeoOs3aTeNbHO, 3aMelleHbl | uin 2 He3aBUCHUMO
BbIOpAaHHBIMHU 3aMECTUTENISIMU R d

B HeKoTOpBIX BapHaHTaX OCYIIECTBJICHUS H300PETeHUsT KaKIbId R" HesaBucHMO
BbIOUparoT u3 ranoreHa, Ci¢ amkuna, C,¢ ankenwna, C,¢ ankununa, Ci¢ rajJoOreHayKuia,
benuna, Cs¢ UUKIOATKWIA, 5-6 4JIEHHOro rerepoapuia, 4-6 HYJIEHHOTO TeTEePOLIUKIIOATKUIIA,
OR*, C(O)R®, C(O)NRR®, C(O)OR‘ u NR°R, rane Ci¢ ankun, C,g ankeHmn, Crg aJKUHHIL,
denun, Cs.¢ MUKIOANKII, 5-6 YJIeHHBIH reTepoapui U 4-6 YJIeHHBIHA TeTePOLMKIOATKIL, KaXKIbIH
HeoOs13aTeNbHO, 3aMEeLIeHbI | M 2 He3aBHUCUMO BBIOPAHHBIMHU 3aMecTUTeNs MU R ¢

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS H300PETeHUsT KaKIbId R" HesaBmcHMO
BBIOUparoT u3 ranorena, Cig ankuna, Cs. muknoankuna, OR® u C(O)NRR®, rae Cy.¢ anxun u Cs.
¢ UUKJIOAJKWI, KaKIbIH HEOOs3aTeNbHO, 3aMelleHbl | Wi 2 HEe3aBUCUMO BBIOPAHHBIMHU
samecrurensamu R ¢, BoiOpannbivMu U3 D, Ci6 ankuna u OH; u xaxnyto rpynny R HesaBucumo
BoiOuparoT u3 H u C¢ ankuina.

B HekoTOphIX BapHaHTaxX OCYIIECTBJICHUS H300pETeHUsT KakKIblH R" HesaBuCHMO
BbIOMparoT u3 propa, mermia, CDs, runpokcumernia, merokcu, C(O)NH,, uuknonpornmia u 3-
METHJIU30KCa301-5-Ua.

B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS N300PETEHHS:

kaxbiii R HezasrcumMo BoiouparoT u3 H, D, Cy ¢ ankuna, Cy ¢ ankenuna, C, ¢ aNKuHUIA,
Cy¢ ranoreHankuia, ¢enmna, Cs;; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukyoankuna, (enann-Ci4 ankuna-, Ci; mukiaoankwi-Ci4 ankuna-, 5-6 4YJIEHHOTO
rerepoapmn-Cj 4 ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci 4 ankuna-, rae Cig ankmi, Cog
ankenw, C, ¢ anmkunmi, Cy g ramoreHankmn, ¢peHu, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunenHsnii rerepoumkioankmi, ¢eHun-Cyy4 ankun-, Csy; mukinoankwi-Ci4 amkui-, 5-6
ujieHHbIH rerepoapun-Ci4 ankuia- u 4-7 ujeHHbId rereponuknoankun-Ci 4 ankuia- rpynnsl R,
KKIbIHA HeoOs3aTeIbHO, 3aMelneH 1, 2, 3 wiu 4 He3aBIUCHMO BHIOPAHHBIMU 3aMeCTHTENISIMU R d;

KayKIbIA RY HesaBucuMO BoiOuparoT u3 D, ramoreHa, C;¢ amkuna, C,¢ ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuina, ¢ennn-Cy¢ amkmna-, Ci; mukmoankmwi-Cpe ankwia-, 5-6
yieHHoro rerepoapmi-C¢ ankumia-, 4-7 ujaeHHoro rerepouukinoankmin-Ci ¢ ankmna-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcw, amuHO, Ci¢ ankmmamuno, 1u(Cie
ankwi)amuHo, THO, Ci¢ ankuntuo, Ci¢ ankmicynbpununa, Ci.¢ ankuiacynb(onna, kapdamura,
Ci¢ amxkunkapOamuna, mau(Cie ankmn)kapOamuia, kapOokcu, Cies anmkunmkapOonmna, Cig

aNIKOKCUKapOOHMIIa, Cis ANKUIKapOOHUIIAMHUHO, Cis AJNKUIICY b OHIIIAMHHO,
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amuHocynbdonmna, Cig ankunamuHocyinbgoHmwia, 1u(Cig  amKUI)aMHHOCYJIB(GOHIIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKMJIAMHHOCYJIb() OHIIIAMHHO, m(Ci
AJIKWJT)aMUHOCY Ib()OHMITAMUHO, aMuUHOKapOoHmIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHHJIAMHUHO H
mu(Ci¢ ankwi)amuHokapOoHmwnamuuo, rae Ci¢ ankun, Coe anmkenwn, Cpe amkunun, Cig
ramoreHankmwi, Qermwi, Cs; wukmoankwi, 5-6 ujgeHHbIH rerepoapui, 4-7 UJIEHHBIN
rerepolMKIoankui, peHmn-C ¢ ankui-, Cs; nukiaoankuia-C ¢ aJKui-, 5-6 YJIeHHBINH reTepoapu-
C.¢ ankuni-, 4-7 4ieHHBIH TeTepoUnKIoankui-Cy ¢ alKII- TPYIIIBI Rd, Ka)KIbIi HEOOSI3aTENIbHO,
3amerneH 1, 2, 3 uau 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMH Rf; u

kaxnbii RY HezaBucumo BoiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankwmia, Cyg
ankenmna, C,¢ ankmnuna, Cig ranoreHanxkuna, 1uaHo-Cie ankmina, HO-Ci¢ ankuma, Cig
ankokcu-C g ankmna, Ci; nukioankuja, Cig ankokcH, Cig rajmoreHankokcu, amuHo, Cig
ankwiamubo, au(C,¢ ankwi)amubo, THO, Ci¢ amkuntuo, C;¢ amkuncynbdpunmia, Cig
ankwicynbhonmia, kapdammna, Cy ¢ ankunkapbamuna, 1u(C;¢ ankwn)kapdbammia, kapdokcu, Ci.
6  aJKWIKapOOHWUIA, Ci¢ ankokcukapOOHUIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cig  ankunamuHOCcyibpoHmIa,  au(Cie
ankwi)aMuHocyib(oHma, amuHocynbpoHuaamMuHo, C¢ ankuaaMuHoCyIbGoHmIaMuHO, TU(Ci 6
AJKWJT)aMUHOCY Tb(DOHMUIIAMUHO, aMUHOKapOOHMIAMUHO, Ci¢ aNKIMIAMUHOKApOOHHIIAMHUHO U
11(C ¢ QKT )aMUHOKapOOHMIIAMHHO.

B HEKOTOpBIX BapWaHTaX OCYLIECTBIECHUS H300peTeHMs, Kaxkabli R HE3aBUCHMO
BoiOuparoT w3 H, Ci¢ ankuna u C;¢ rajgorenankuna, rne Ci¢ ankmn u Cjg TrajgoreHaTKHI
rpynnbl RS, kxaxnapiii HeoOsi3aTenbHO, 3amemed 1, 2, 3 wiM 4 HE3aBUCHMO BBIOPAHHBIMU
3aMecTUTesIMU R d; u kaxapii RY HesaBucumo BoiOuparoT u3 D, ramorena, C;¢ ankuna, Cjg
ranorerankmia, OH, CN, Cy¢ankokcu, C ¢ ranoreHankokcu, aMuHo, Ci_¢ ankmnamuao u au(Ci ¢
AJTKUJT)aMHHO.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIIEHHs U300peTeHNs, Kaxayro rpynny R He3aBucumo
BbiOuparoT u3 H u C| ¢ anmkuia; u Kakayro RY nezaBucumo BbIOUparoT u3 D, C; ¢ ankuna u OH.

B HEKOTOPHIX BapUAaHTAaX OCYILECTBJIEHHs M300peTeHusi nBa 3amecturenss RS Bmecre ¢
aTOMOM a30Ta, K KOTOPOMY OHHU MPUCOEOUHEHbI, 00pasyroT 4-, 5-, 6- Wi 7-4JIEHHYIO
reTepPOLMKIIOANKIIIBHYIO TPYIIy, HeoOs3arenbHO 3amerneHHyr 1, 2, 3 wim 4 He3aBUCUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU RY,

B HEKOTOPBIX BapMaHTax OCYLIECTBJIECHMS M300peTeHHs NBa 3amecTuresssi R BMecTe ¢
aTOMOM a30Ta, K KOTOPOMY OHHM NPUCOEAMHEHBbI, OOpa3ylT 5- wWin O-4JIeHHYIO
reTePOLMKIIOANKIIIBHYIO TPYIIY, HeoOsI3aTeIbHO 3aMEleHHyr 1 win 2  He3aBUCUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU RY.

B HEKOTOPBIX BapMaHTax OCYLIECTBJIECHMsS M300peTeHHst nBa 3amecturens R° BmecTe ¢
aTOMOM a30Ta, K KOTOPOMY OHHM NPUCOEAMHEHBbI, OOpa3ylT 5- wWin O-4IEHHYIO
reTePOLMKIIOANKIIIBHYIO TPYIIY, HEeOoOsI3aTeIbHO 3aMEeMeHHyr0 1 wim 2  He3aBUCUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU RY.

B HEKOTOPBIX BapMaHTax OCYLIECTBJIEHHs] M300peTeHHst nBa 3amecturens RS BmecTe ¢

aTOMOM a30Ta, K KOTOPOMY OHU NPUCOEAMHEHBbI, OOpa3ylT 5- wWiIn O-4JIEHHYIO
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reTePOLMKIIOAKIIIBHYIO TPYIIY, HeoOsI3aTebHO 3aMeleHHyr0 1 wim 2  He3aBUCUMO
BbIOPAHHBIMHU 3aMECTUTEIISIMU Rd, He3aBUCUMO BhIOpaHHbIMH 13 D u Ci¢ anmkuna.

B HEKOTOPBIX BapHaHTax OCYLIECTBJIEHHs M300pETeHHs [Ba 3aMecTuTeNs R BMecTe ¢
aTOMOM a30Ta, K KOTOPOMY OHHU NPUCOEAMHEHBbI, OOpa3ylT 5- wWiIn O-4IeHHYIO
reTepOLMKIOATKUIBHYIO TPYIIY, HE00S3aTeIbHO 3aMEINEHHY0 METHIIOM.

B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS H300pETEHHS:

kasknbii R He3aBHCHMO BoiOupatoT u3 H, D, C,¢ ankuna, Cy¢ ankennna, Cy.¢ aNKUHUIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukyoankuna, (perann-Ci4 ankwna-, Ci; mmkiaoankwi-Ci4 ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Cj 4 ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci 4 ankuna-, rae Ci¢ ankmi, Cog
ankenwn, C, ¢ anmkunmi, Cy g ranoreHankn, ¢penu, C; 7 MUKIOATKU, 5-6 YIeHHBIN reTepoapul,
4-7 wunenHwnii rerepoumkioankmwi, ¢eHun-Cyy4 ankun-, Cs; muknoankwi-Ci4 amkui-, 5-6
4yieHHbI rerepoapui-Ci4 ankui- U 4-7 4leHHbIH reTepoluKIoankui-Cy4 aJKuil- TPYIIIbI R,
Kbl HEOOS3aTENbHO, 3aMemteH 1, 2, 3 uiu 4 He3aBMCHMO BBHIOPAHHBIMU 3aMecTUTENsIMU R 4;

kaxaeii RY HesaBucumo BuiOuparor u3 D, ranorena, Cjg ankuna, Cy ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enwna, C;; UUKIOANKHUIA, 5-6 YIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢enun-Cy¢ amkmna-, Ci; mukmoankmwi-Cpe ankmna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankuna-, 4-7 ujaeHHoro rerepouukinoankmin-Ci ¢ ankmia-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcw, amuHO, Ci¢ ankmnamuno, 1u(Cie
ankwi)amuHo, THO, C; ¢ ankuntuo, Ci ¢ ankmicynbpununa, Ci¢ ankuiacynbdonuma, kapdbamua,
Ci¢ amxkunkapOammna, mu(Cie ankmn)kapbamuia, kapbokcu, C;g anmkunkapOonmna, Cig
aJIKOKCHKapOOHMIIa, Cis ANKUIKapOOHUIIAMHIHO, Cis AJKIIICYJTb() OHUITAMUHO,
amuHocynbponuna, Cig ankunamuHocyiabpoHmna, 1u(Cig  amKui)aMUHOCYJIB(GOHMIIA,
aMHHOCYJTb()OHIIIAMHUHO, Cis ANKHJIAMUHOCYJIb()OHIIIAMHHO, mu(Ci e
AJIKIJT)aMUHOCYJIB()OHUIIAMUHO, aMUHOKapOoHmIaMuHO, Ci¢ aTKMIaMUHOKApOOHHJIAMHHO U
mu(Ci¢ ankwin)amunokapOonmnamuuo, rme Cig ankun, Coe ankenwnt, C,g amkuuun, Cig
ranoreHankwi, ¢enwt, Cs; wukmoankwyn, 5-6 4jleHHbIH reTepoapuii, 4-7 YJIEHHbIH
rerepouukioanku, permn-Ci g ankui-, Cs 7 TUKI0aIKuiI-C ¢ aTKWI-, 5-6 YJIeHHBINA TreTepoapul-
C 1 ankun-, 4-7 4jaeHHBIN reTepOoUUKIOaTKuI-Cy ¢ aJTKUII- TPYIIITbI RY, kaxnblii HEOOS3aTEIBHO,
3amelneH 1, 2, 3 unu 4 He3aBUCHMO BBIOPaHHBIMH 3aMECTHTEIAMH R ", 1

kaxaeii R" nHesaBucumo BoiOmparor u3 OH, NO,, CN, ranorena, Ci¢ ankuna, Cog
ankenmna, C,¢ ankmnuna, Cig ramoreHankuna, 1uaHo-Cpg ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankuna, Cs; nmkioankuja, Cig ankokch, Cig rajoreHalkokcu, amuHo, Cig

ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibdpunmna, Cig

>
ankwicynbhonmia, kapbammna, Ci¢ ankunkapbamuna, 1u(C;_¢ ankmn)kapdbammia, kapookcu, Ci.
6  aJKIIKapOOHWIIA, Ci¢  anxokcukapOOHMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cie  ankunamuHOCcyibpoHmIA,  au(Cie
ankwi)aMuHoCcyIb(oHma, amuHocynb(ponuaamMuHo, C i ankuaaMuHocyIbhoHmIaMuHO, 1u(Ci ¢
AJIKIJT)aMUHOCYIb()OHUIIAMUHO, aMUHOKapOoHMIaMuHO, Ci.¢ aTKMIaMUHOKApOOHHIIAMHHO U

1u(C ¢ aJIKIIT)aMIHOKapOOHUIIAMUHO.
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B HEeKOTOpBIX BapuaHTaxX OCYIIECTBICHUS H300PETeHUS:

kaxnbiii R HesaBrucumo BoiOuparoT u3 H, C¢ anmkuna, C;¢ ranorenankuna, permnna, Cs;
LUKJIOAJIKWJIA, 5-0 WIEHHOro rerepoapuia, 4-7 WIEHHOTro reTepouukioankuia, ¢erun-Ci g
ankuna-, Cs.y muknoankmi-Cj_4 ankuna-, 5-6 uieHHoro rerepoapuii-Ci.4 ankunia- u 4-7 4JI€HHOTO
rerepounkoankmn-Cy 4 ankuna-, rne Cig amkun, Cpg ankenmn, Chg amkunun, Cig
rajoreHankmi, ¢Genwn, Cs; OUKIOANKWI, S5-6 uleHHbIH rerepoapwi, 4-7  dIEHHBIH
reTepoLrKIoanK, GeHmn-Ci 4 ankmi-, Cs7 nukiaoankmi-Cj 4 ajnKkmi-, 5-6 4ieHHbIH rerepoapui-
Ci4ankui- v 4-7 4IeHHBIN reTepOounKIoanKI-C 4 aNKUIT- TPYIIIbI Rk, Ka)KIbIi HEOOSI3aTENIbHO,
3amerneH 1, 2, 3 unu 4 He3aBUCUMO BHLIOPaHHBIMH 3aMeCcTHTEIAMH R 9

kaxabii R HesaBucumo BuiOuparoT u3 ranorena, C¢ ankuna, Ci¢ rajgorenankuna, OH,
CN, C, ankokcu, Cj ¢ ragorenankokcu, aMuno, Ci¢ ankunamuno, au(Ci¢ ankui)amuuo, Cig
ankwicynbhonmia, kapdbammna, Cy ¢ ankunkapbammna, nu(C,¢ ankwn)kapdammia, kapookcu, Ci.
6  aJKWIKapOOHWUIIA, Ci¢  anxokcukapOOHMIA, Ci6 anxunkapObonmnamuuo, Cig
ankwicynbdonmwiamuao, amuHocynbhonmna, Ci¢ ankwnamuHocyiabpormna u  au(Cie
AJIKWIT)aMUHOCY Tb(POHUIIA.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS H300pETeHUsT KaKIbIl R*  HesaBuCcHMO
BoiOuparoT m3 H, Ci¢ ankuna, Cs ;7 nukioankuia u 4-7 4ieHHOro rereporukioankmia, rae C g

o k -
ankun, Cs; UMKIOAnKUa U 4-7 YIEHHBIM TEeTePOLUKIOANKUI Tpymnmbl R KA KIbIN

5
HeoOs13aTeNbHO, 3aMelleH | min 2 He3aBUCHMO BhIOpaHHBIME C i ¢ QIKHJIBHBIME TPYIIIIAMH.

B HEeKOTOpBIX BapuaHTax OCYIIECTBICHUS H300PETeHUS:

X? npencrasisier codoit N win CRZ;

x* npencrasisier codoit N win CR4;

X3 npexacrasJsier coboit N wiu CRS;

X° npexacrasJsier coboit N uiu CR6;

X’ npexacrasJsier coboit N wiu CR’:

Y! npencrasisier cobori Ci¢ rajoreHaNkui, MPUYeM KakK[Ibli TajloreH MPEeaCTaBIsieT
coboii F;

R! BbiOuparoT u3 H, D, ramorena, C;¢ ankuna, C,¢ ankenwna, C,¢ ankuamna, Cig
ranorerankmia, 6-10 unennoro apwuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10
unenHoro rereponuknoankuna, OR?, C(O)R?, C(O)NR*R?, C(O)OR?, NR’R?, NRC(O)R?
NR*C(O)OR?, NR*C(O)NRR?, S(O)R?, S(0),R* u S(O),NR*R?, rne Ci¢ ankun, Cog anKeHHI,
Co¢ ankuaun, 6-10 unenssiit apun, Cs.p nuknoankun, 5-10 uneHHwld rerepoapun u 4-10
YJIEHHBIN TeTePOLMKIIOAKII, KOKIbI HeoOs3aTeNbHO, 3aMemensl 1, 2, 3 win 4 He3aBUCHUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R

R% R?, R, R’, R® u R7, kasxpiit He3aBHCHMO, BbIOUparoT u3 H, D, ranorena, C;_¢ ankwna,
Ci6 ankokcu, Crg ankenuna, Co¢ anxununa, Ci ranoresankmia, CN, OR* u SR? rme Cis
ankun, Cy¢ ankokcu, Cog ankeHmn, Cog ankuHui u Cj_¢ TATIOT€HAJIKIIT TPYIIIbI Rz, R3, R4, RS, R®

u R7, KaXAbIH HeoOsi3aTenbHO, 3amemeHbl 1, 2, 3 wuimm 4 HE3aBUCUMO BbIOPAHHBIMU

2

3aMeCTUTEIISIMHU Rh;

8
R” Beibupator u3 H, D, Ci ankuna, Ci¢ ankokcu, Cog ankenmna, Cos ankununa, Cig
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rajioreHasikmna, 6-10 unennoro apuna, Cs. o uukioankuia, 5-10 unennoro rerepoapuia u 4-10
YJIEHHOro rerepouukioankuna, rae Cie ankun, Ci¢ ankoken, Cy¢ ankenun, Cy ¢ ankuaui, Cyg
rajoreHankun, 6-10 unennsiii apun, Cs o nukinoankus, 5-10 uneHHbil rerepoapun u 4-10
YJIEHHBIN TeTePOLMKIIOAIKIL, Kbl HeoOs3aTenbHo, 3aMelleHsl 1, 2, 3 win 4 He3aBUCHUMO
BbIOPaHHBIMHU 3aMECTUTEIISIMU R,

wim Y' uR®, Bmecte B aromom yriaeposa, K KOTOpOMY OHH MPUCOEIUHEHBI, 00pa3yroT 4-,
5-, 6- WM 7-4IeHHYK LUKJOAJKWIBHYIO TPYINy, HeoOs3aTeabHO 3aMeIleHHyw | wumm 2
Heo0s3aTeIbHO BHIOPAHHBIMU TPYTIITIAMH R

KayKIbIi R’ HesaBucuMO BbIOUparoT U3 ranorena, Ci ¢ ankuna, Cy¢ ramoreHankuia, CN,
OR* u NRkRk; rne Ci¢ aJKuI rpyribl R9, KaKJblii HeoOs3aTeNnbHO, 3aMerneH 1, 2, 3 wunu 4
HE3aBMCHMO BHIOPAHHBIMH 3aMecTHTeIsIMH R 9

kaxnbii R® HezaBucUMO BbIOMparoT w3 rajoreHa, Ci¢ ankuna, C,¢ ankenwmna, Cpg
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwia, 5-10 dieHHOTO
rerepoapuna, 4-10 unennoro rerepounumknoankuna, ORS, C(O)R°, C(O)NRR®, C(O)OR®,
OC(O)R, OC(O)NRR°, NRR°, NR°C(O)R®, NR‘C(O)OR‘, NRC(O)NRR®, S(O)R",
S(O)NRR®, S(O).R® u S(O),NR R, rne Ci¢ ankun, Co anxkenmn, Cy¢ ankunmn, Genmn, Cs ig
nukioankun, S5-10 unenneni rerepoapusn U 4-10 4neHHBIM TeTEPOLUKIOATKUT, KaXKIbIA
HeoOs13aTeNbHO, 3aMeLIeHb! | M 2 He3aBHCUMO BBIOPAHHBIMHU 3aMecTUTeNs MU R ¢

kaxaeii R Hesasucumo BeiouparoT u3 H, Cy¢ ankuna u Ci¢ ranorenankuia, rae Cog
ankun 1 Cpg rajgoreHankua rpynmnbl RS, kaxkmplii HeoOs3aTenbHO, 3amemed 1, 2, 3 wmm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d,

kaxnpii RY HesaBrcumo BbiOuparoT u3 D, ramoreHa, C;¢ amkuna, C,4 ankenmna, Cog
ankuHmna, Ci¢ ramoreHankmna, ¢enmna, C;; UUKIOANKUIA, 5-6 WjleHHOro rerepoapwia, 4-7
4yyieHHOro rerepouunkioankmna, ¢enuwn-Cig amkuna-, Cs; mukioankwi-Cig ankwma-, 5-6
yieHHOro rerepoapmi-Ci¢ ankuna-, 4-7 ujgeHHoro rereporukinoankmi-Ci ankmna-, OH, NO,,
CN, ranorena, C;¢ ankokcu, C;¢ rajoreHankokcu, amuHo, Ci¢ ankumamuuo, Au(Cig
ankun)amuHo, THO, Ci ¢ ankuntuo, Ci ¢ ankuncynbpununa, Ci¢ ankuiacynboHua, kapdamua,
Ci¢ amxunkapOamuna, mu(Cie ankwn)kapbamumia, kapbokcu, C;g¢ amkunmkapOonmna, Cig
ANIKOKCUKapOOHMIIa, Cis ANKUIKapOOHUIIAMHUHO, Cie ANKUICYJIb() OHUTAMUHO,
amuHocynbdonmna, Cig¢ ankunamuHocynbpoHmna, 1u(Cie  amKuU)aMHUHOCYIIB(MOHIIIA,
aAMHUHOCYJIb()OHMIIAMHUHO, Cis ANKIJIAMHHOCYJIb() OHIIIAMHHO, m(Ci ¢
AJIKWJT)aMUHOCY Ib(DOHMITAMUHO, aMUHOKapOoOHMIAMUHO, Ci¢ aNKHUJIaMUHOKApOOHHIIAMHUHO H
11(C . QNKIIT)aMUHOKapOOHMIIAMIHO,

kaxabiii R HesaBucumo Buiduparot u3 H, D, Cy¢ ankuna, Ci¢ ankokcu, C, ¢ anKkeHuna,
Cyr anxununa, C;¢ ranoreHankmna, Cig rajmoreHankokcw, 6-10 upennoro apuia, Csgo
nukiIoankuia, 5-10 unenHoro rerepoapuia, 4-10 wieHHOro rerepouukiIoankmwi, 6-10 yieHHoro
apun-Ci¢ ankuna-, Cs.jo uuknoankuia-Ci_g ankuna-, 5-10 ugenHoro rerepoapm-Ci¢ ankumia- u 4-
10 unenHoro rerepounkIOanKui-C¢ aNKUIA;

kaxblii R* HesaBrCHMO BoiOuparoT u3 H, D, Ci¢ ankuna, Cy 6 ankenmna, Ca.¢ aTKHHUTA,

Ci ramorenankuia, ¢enmra, Cz; OUKIOATIKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4YJIEHHOTO
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rerepounkyoankmna, (eamn-Ci4 ankwna-, Cs; mmuknoankwi-Ci4 ankwia-, 5-6 YIEHHOTO
rerepoapmi-Ci4 ajakuia- u 4-7 4IEHHOTO reTepoLuKIoankui-C 4 alkuia-;

kaxaeii RY HesaBucumo BuiGuparor u3 D, ranorena, Cyg ankuna, Cy¢ ankenwmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enmwna, C;; UUKIOANKUIA, 5-6 WjleHHOro rerepoapwia, 4-7
YJIEHHOro reteporukioankuia, ¢eHnn-Cie amkwmna-, Cs; uuknoankmwi-Cie ankmna-, 5-6
YieHHOro rerepoapmi-Ci¢ ankuna-, 4-7 ujgeHHoro rereporukinoankmin-Ci ankmna-, OH, NO,,
CN, ranorena, C;¢ ankokcw, C;¢ rajoreHankokcu, amuHo, C;¢ ankunmamuuo, Au(Cig
ankwi)amMuHo, THO, Ci ¢ ankuntuo, Ci ¢ ankuicynbpununa, Ci¢ ankuiacynbonua, kapdamua,
Ci¢ amxunkapOamuna, mu(Cie ankwn)kapbamumia, kapbokcu, C;g¢ amkunmkapOonwmna, Cig
aNIKOKCUKapOOHMIIa, Cis6 ANKUIKapOOHUIIAMHUHO, Cie ANKWICYJIb() OHUITAMUHO,
amuHocynbdonmna, Cig¢ ankunamuHocyinbponmna, 1u(Cie  amKuUi)aMUHOCYJIB(GOHIIIA,
aAMHHOCYJIb()OHIIIAMHUHO, Cis ANKIJIAMHHOCYJIb() OHIIIAMHHO, m(Ci ¢
AJIKWIT)aMUHOCY Ib(DOHUIAMUHO, aMUHOKapOOHMIAMUHO, Ci¢ aNKHUIAMUHOKApPOOHHIIAMUHO U
11(C - aNKIIT)aMUHOKapOOHMJIAMHHO.

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS H300PETeHUS:

X2 npencTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X npencrasmsier coboit CR” mmn N;

X° npencrasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

Y! npencrasisier codoil Cj¢ TraJoreHankm, Tae Kaxablili rajoreH BoIOuparoT u3 F,
NpUYeM JaHHBIH TaJIOTEHAIKI HEoOs3aTeNbHO 3aMelneH | win 2 He3aBUCUMO BBIOPAaHHBIMU
3aMECTUTEISIMU Y2;

R! BoiOupatoT u3 H, D, ramorena, C;¢ ankuna, C;¢ ranorenankuna, Csio 4ICHHOTO
rerepoapuna, Cs_jo unenHoro rerepoapun-Cig ankuna-, C(O)NR*R* u C(O)OR? rne C¢ anxun,
C1.¢ ranorenankui, Cs.io uaeHHbIN rerepoapm, Cs.jo wieHHbIH rerepoapui-Ci.¢ alKII- TPYIIITbI
Rl, KaKIbIi HEOOsI3aTENIbHO, 3aMeleHbl 1, 2, 3 uau 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU
R",

R%Z R} R, R, Ru R7, KaXKIbIH He3aBHCUMO, BeIOMparoT u3 H, D, ranorena, C; ¢ ankuna
u Cy¢ ramorenankmna, rae Cig ankun U Cig TaIOTEHATKII TPYTIIIBI RZ, R3, R4, RS, R u R7,
KOKIbIA HEOOs3aTeIbHO, 3aMeleHbl 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTEIISIMU Rh;

wm Y' u R obpazyror 4-, 5-, 6- WMIM 7-WIEHHYI LUKJIOAJKHWIBHYIO HIIH
TeTePOLMKIIOAKIIIBHYIO TPYyMIy, HeoOs3arenbHO 3amemeHHyro 1, 2, 3 wim 4 He3aBUCHUMO
BBIOPAHHBIMHU 3aMECTUTEIISIMU R9; u

R® BoIOuparoT u3 H, Cy¢ ankuna, Cs_jo nuknoankuna, Cs.o wienHoro rerepoapuia, Cs_ o
yineHHoro rerepoapmi-Ci¢ ankmna-, rae Cie amkun, Csqo uuknoankui, Csjg YICHHBIN
rerepoapui, Cs.jo 4neHHbIH rerepoapui-Cie ankui- TPYIIIbI R®, Kkaxpiii HeoGsS3aTENBHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R’

B HEeKOTOpBIX BapuaHTax OCYIIECTBJICHHS H300PETeHUS:

X? npencrasisier codoit N win CRZ;
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x* MPEICTaBIISIET COOOM CR4;

X npencrasisier coboit CH mm N;

x° npencrasisier codoit N win CR6;

X’ npencrasnser coboiit CH;

Y' npencrasmser coGoii CF3, CF,H, CFH,, CF,CFs, CFHY? nu CF(Y?);

Y? npexacrasJsier coboit D unu Cy_¢ ankui,

R' BoiOupatoT u3 H, D, ranorena, C;¢ ankuna, Ci¢ ramoreHankuia, 5-10 4jeHHOro
rerepoapuia, 5-10 unennoro rerepoapun-Ci_g ankuna-, C(O)NR*R* u C(O)OR?, rae Ci_¢ ankun,
Ci¢ ranoreHanmkwi, 5-10 uneHHbIii rerepoapui, 5-10 uneHHbll rerepoapmin-Cig alKWI-
HeoOs3aTeIbHO 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMU 3aMECTUTENISIMU Rb;

wm Y u R o0paszyroT 4-, 5-, 6- Wi 7-4JeHHYIO [UKJIOAJKUITeTePOLMKIOANTKIIIbHYO
rpyIy, HeoOs3aTeIbHO 3aMelIeHHy 0 1, 2, 3 win 4 He3aBUCHMO BBHIOPAHHBIMU 3aMECTUTENISIMU
R9;

R? npencrasisier coGoii H;

R’ npencrasisier coGoii H;

R* npencTasisier codoit H wim ranorex;

R® npencrasmsier co6oit H wiu ranores; u

R® BeIOUparoT U3 H, C¢ ankuna, Cs. o nukioankuwia, 5-10 uaenHoro rerepoapmia, 5-10
yineHHoro rerepoapmi-Ci¢ ankuna-, rae Cie ankmn, Csgo mukmoankwi, 5-10 uwieHHbIN
rerepoapus, 5-10 uneHHbIl rerepoapun-Cj aJkui- TPYIIIbI R® kaxmpiii HeoOs3aTENBHO,
3amerneHsl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTEIISIMU R’

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS U300PETeHUS:

X? npexacrasJsier coboit N wiu CRZ;

x* npeACTaBJsieT COOOH CR4;

X3 npexacrasJsier coboit N wiu CRS;

X° npeacTasisier codoit N uiu CR6;

X’ MpeCTaBIIsIET COOOM CR’;

rae 0 win 1 X° u X® npencrasisitor coGoii N;

R? npenctasisier codoit H, ramoren, CN, C; ¢ ankun miu Cy_¢ raIOreHaIKII,

R? npenctasisier codoit H, ranoren, CN, C; ¢ ankun miu Cy_¢ raIOreHaIKII,

R* npenctasisietr codoit H, ranoren, CN, C; ¢ ankun mnu Cy_¢ raIOreHaIKII,

R’ npenctasisietr codoit H, ranoren, CN, C; ¢ ankun minu Cy_¢ raIOreHaIKIT,

R® npencrasisier codoit H, ranoren, CN, C; ¢ ankun mnu Cy_¢ raIOreHaIKIT,

R’ npenctasisier codoit H, ranoren, CN, C; ¢ ankun miu Ci_¢ ralOreHaIKIT,

R! BeiOuparoT w3 H, D, ramorena, C;¢ amkuna, C,¢ ankenwna, C,¢ ankuamna, Cig
ranoreHankmna, 6-10 unennoro apuna, Cs.jp uuknoankuna, 5-10 uneHHoro rerepoapuia, 4-10
unenHoro rereponuknoankuiaa, OR?, C(O)R?, C(O)NR*R?, C(O)OR?, NR'R?, NRC(O)R?
NR*C(O)OR?, NR*C(O)NR'R?, NR*S(0),NR*R?, NR*S(0),R?, S(0),R* u S(0),NR°R?, rue C;
ankun, Coe ankenus, Coe ankuamwi, 6-10 unennbiit apun, Cs.jp nukioankwi, S5-10 dneHHbIH

rerepoapmsl U 4-10 4IeHHBI reTePOLMKIOANKIUI, KaKIbIi HeoOs3aTeNbHO, 3aMelensl 1, 2, 3
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WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R";

Y! npenctasisier cobolt Cig TaloreHanKwi, THae KaKAbld TajloreH HEe3aBHCUMO
BoiOupatoT u3 Cl u F;

R® BoiOuparoT u3 H, D, C,¢ ankuna, Ci4 ankokcu, C,¢ ankennna, Co ¢ ankuamia, Cig
rajoreHasnkmna, 6-10 unennoro apuna, Cs.jp uukioankuia, 5-10 unenHoro rerepoapunia u 4-10
YJIeHHOTo reteporukioankuia, rae Ciq ankmi, Ci g ankokeu, Cp ¢ ankenun, Cy¢ ankunui, Cig
ranoreHankmi, Cie ramoreHankokcH, 6-10 unennbiii apun, Cs.o uukmoankuin, 5-10 uneHHbIN
rerepoapusl U 4-10 4eHHBbIN TeTePOLMKIOANKIII, KaKIbIi HeoOs3aTenbHO, 3aMelinensbl 1, 2, 3
WK 4 HE3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU R9; R 0%

Y' u R®, BMecre B aTomom yIieponaa, K KOTOpOMY OHU MPUCOEIUHEHbBI, 00pa3yroT 4-, 5-,
6- WM 7-4JeHHYK LUKJIOAJKWIBHYIO TPYIITy, KOTOpas HeoOsi3aTeNbHO 3amerneHa | wimu 2
3aMeCTUTENISIMH, He3aBUCHMO BbiOpaHHbiMU U3 Cl u F;

KayKIbIA R’ HesaBHcHMO BbIOMparoT u3 ranoreHa, Ci¢ amkuna, C;¢ rajoreHaskuia,
denuna, Cs¢ TUKIOANKWIA, 5-6 4IEHHOro rerepoapuia, 4-6 HYJIEHHOTO TeTEePOLUKIIOATKUIIA,
benun-C 3 ankuna-, Cs ¢ nuknoankmi-Cy 3 amkuia-, 5-6 4jieHHoro rerepoapuin-C 3 ankumna-, 4-6
YJIeHHOrO rerepouuknoankui-Cy s ankmna-, CN, ORk, C(O)Rk, C(O)NRkRk, C(O)ORk, NRkRk,
NR*C(O)R, NR*C(O)OR¥, NR*C(O)NR'R¥, NR*S(0),R*, NR*S(0),NR*R¥, S(O),R, u
S(O)ZNRkRk, rne Ci¢ anxun, Ci¢ ranorenankwmi, (enun, Cs¢ UUKIOATKHI, 5-6 UJICHHBIH
rerepoapu, 4-6 4jaeHHbIN reTepounkKIoankmi, GpeHmt-Ci 3 ankui-, Cs¢ nukioankmi-Cy 3 aaKui-,
5-6 uneHHbIN rerepoapuin-Ci3 ankuia- U 4-6 4ieHHbI reTepoluKIoanKuia-Ci 3 aJKuil- TPyMIbl
R9, KaX bl HeoOs3aTeNbHO, 3aMeltieH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R %

kaxaeiii R* HezaBucumo Boiduparot u3 H, D, C; 4 ankuna, Cy¢ ranoreHankuna, GpeHuna,
Cs.7 uukioankuina, 5-6 4jIeHHOro rerepoapuia, 4-7 4jaeHHOro rerepouunkioankmna, Gennit-Cig
ankwuna-, Cs_; muknoankmi-Ci ¢ anmkuna-, 5-6 uieHHoro rerepoapui-C ¢ ankuna- u 4-7 4JIeHHOTro
rerepouukioankun-Cy g ankuna-, rae Cig ankwmn, Cig ramoreHankuwi, ¢penmt, Cs; LUKIOATKHIII,
5-6 wuneHHbI reTepoapws, 4-7 uleHHbIM reTepouukaoankui, ¢GeHmwt-Cig ankmwi-, Csz
uuknoankun-Cyg amkun-, 5-6 uneHHbd rerepoapun-Ci¢ ankwi- u  4-7  4YIeHHBIN
rerepormka0ankun-Cyg ankun- rpynnbl R® kaxnabii HeoOs3aTenbHO, 3aMemed 1, 2 mmm 3
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R b,

kaxnbii R® HezaBucHMO BbIOMparoT w3 rajoreHa, Ci¢ ankuna, C,¢ ankenmna, Cpg
ankununa, Cpe rangoreHankuna, 6-10 unenHoro apmna, Cs. o mukimoankwna, 5-10 dieHHOTO
rerepoapuna, 4-10 unennoro rerepouumknoankuna, ORS, C(O)R®, C(O)NRR®, C(O)OR®,
OC(O)R®, OC(O)NR‘R‘, NRR, NR°C(O)R‘, NRC(O)OR‘, NR‘C(O)NRR‘, S(O)RS,
S(O)NRR®, S(O).R® u S(O),NRR, rne Ci¢ ankun, Co ankenmn, Cy¢ ankunmn, Genmn, Cs io
nukioankun, S5-10 unennenii rerepoapusn U 4-10 4jneHHBIM TeTEPOLUKIOATKUT, KaXKIbIA
Heo0s13aTeNbHO, 3aMelIeHb! | MK 2 He3aBHCUMO BIOPaHHBIMHU 3aMecTuTeNsiMu R ¢

kaxbii R HesaBucuMO BbiOHMparoT u3 D, ramorena, Ci¢ amkuna, Ci ankenmna, Cog
ankuamia, Ci¢ ramoreHankmina, ¢penuna, Cs; UUKIOANKUIA, 5-6 WiIEHHOro rerepoapwia, 4-7

YJIEHHOro reteporukioankuia, ¢eHnn-Cie amkmna-, Cs; uuknoankmwi-Cie ankwia-, 5-6
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yieHHoro rerepoapmi-Ci¢ ankuna-, 4-7 uieHHoro rerepouukioankmin-Ci ¢ ankmia-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcw, amuHO, Ci¢ ankmmamuno, 1u(Cje
ankwi)amuHo, THO, C;¢ ankuntuo, Ci¢ ankmicynbpununa, Ci¢ ankuiacynb(onua, kapdamua,
Ci¢ amxunkapOamuna, mau(Cie ankmn)kapOamuia, kapbokcu, C;g anmkuimkapOonmna, Cig
ANIKOKCUKapOOHMII, Cis ANKUIIKApOOHUIAMHUHO, Cis ANKIICYJIb() OHUITAMUHO,
amunocynbponmna, Cie ankunamuHocynbponmna, 1u(Cie — aTKUI)aMHHOCYJIb(OHUIIA,
aAMHHOCYJTb()OHIIIAMHUHO, Cis ANKHJIAMHUHOCYJIb()OHIIIAMHHO, mu(Ci e
AJIKWJT)aMUHOCYIb(DOHUIIAMUHO, aMUHOKapOOHMIAaMUHO, Ci¢ aNKHUIAMUHOKApPOOHHIIAMHUHO U
mu(Ci¢ ankwi)amunokapOonmnamuuo, tae Cig ankuwn, Coe ankenwnt, C,g amkuuun, Cig
ramoreHankwi, ¢enwt, Cs; wukmoankwn, 5-6 ujleHHbIH reTepoapusi, 4-7 YJIEHHbIN
rerepouukioanki, permn-Ci g ankui-, Cs 7 UKI0anKuiI-Cy ¢ aTKWI-, 5-6 YJIeHHBINA TreTepoapu-
C 1. ankun-, 4-7 4jaeHHBIN reTepOUUKIOATKUI-C] ¢ aJTKUII- TPYIITbI Rd, K Kbl HEOOSI3aTEIBHO,
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU Rf;

kaxnbii RY HezaBucumo BeiOuparoT U3 OH, NO,, CN, ranorena, C;¢ ankuna, C,g
ankenmna, C,¢ ankumnuna, Cig ramoreHankuna, nuaHo-Cpg ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci g ankmna, Csy; nmkioankuja, Cig ankokch, Cig rajoreHankokcu, amuHo, Cig
ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibdpunmia, Cig
ankwicynbdonmia, kapdbammna, Ci¢ ankunkapdammna, 1u(C;_¢ ankmn)kapbammia, kapookcu, Ci.
6  aJKIWIKapOOHWIA, Ci6¢  anxokcukapOOHWMIIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocyinbgonuna, Cig  ankunamuHOCcyibpoHMIA,  1u(Cig
anKwi)aMuHoOCyIb(oHmIa, aMuHOCYyIb(poHMIaMIHO, C ¢ ankuaaMuHOCYIbG oHImIaMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMUITAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aJKHMIaMUHOKaApOOHUJIAMHUHO H
11(C 1 aNKIIT)aMUHOKapOOHUIIAMHHO,

kasknbiii R He3aBrCHMO BeiOupatoT u3 H, D, Cy¢ ankuna, C,¢ ankennna, Cy ¢ aNKUHUIA,
Ci¢ ranoreHankuna, ¢enmna, Cs; HUKIOATKWIA, 5-6 4YIEHHOro rerepoapuna, 4-7 YJIEHHOrO
rerepounkioankuna, ¢eann-Ci4 ankuna-, Ci; mmkiaoankwi-Ci4 ankuia-, 5-6 YJIEHHOTO
rerepoapmn-Cy4 ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci 4 ankuna-, rae Cig ankmi, Cog
ankenw, C, ¢ anmkunmi, Cy g ranoreHankmn, penui, Cs 7 HUKIOATKUI, 5-6 YIeHHBIN reTepoapul,
4-7 wunenHwnii rerepoumkioankmwi, GeHun-Cyy4 ankun-, Cs; muknoankwi-Ciy ankui-, 5-6
4yieHHbI rerepoapun-Ci4 ankun- U 4-7 dleHHbIH reTepouukiaoankui-Cyy aJKuil- TPYIIIbI R,
Kbl HEOOS3aTENbHO, 3aMemteH 1, 2, 3 uiu 4 He3aBUCMMO BBHIOPAHHBIMU 3aMecTUTeNsIMU R 4;

kaxaeii RY HesaBucumo BuiGuparor u3 D, ranorena, Cjg ankuna, Cy ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢enuwna, C;; UMKIOANKHUIA, 5-6 YJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢eHun-Cy¢ amkmna-, Ci;; mukmoankmwn-Cie ankmna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankuna-, 4-7 uineHHoro rerepouukioankmi-Ci ¢ ankmna-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcw, amuHO, Ci¢ ankmmamuno, 1u(Cie
ankwi)amuHo, THO, Ci¢ ankuntuo, Ci¢ ankmicynbpununa, Ci.¢ ankuiacynbdonua, kapdamua,
Ci¢ amxkunkapOamuna, mau(Cie ankmn)kapbamuna, kapbokcu, Cig anmkunmkapOonmna, Cig
ANIKOKCUKapOOHMIIa, Cis ANKUIKapOOHUIIAMHUHO, Cis AJNKUIICY b OHIIIAMHHO,

amuHocynbponuna, Cie ankunamuHocyiabpoHmna, 1u(Cie  amKuUiI)aMUHOCYJIB(GOHIIIA,
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aMHHOCYJIb()OHMIIAMHUHO, Cis ANKIJIAMHHOCYJIb() OHIIIAMHHO, m(Ci
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIAMUHO, Ci¢ aJKHJIaMUHOKApOOHHJIAMHUHO H
mu(Ci¢ ankwi)amuHokapOonmiamubo, rae Ci¢ ankun, Cog anmkenwnt, Cpe amkuuun, Cig
ramoreHankwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHbIH rerepoapus, 4-7 UJIEHHBIN
rerepounkIoankim, peHmn-Ci g ankui-, Cs 7 UKI0ankui-C.¢ aTKWiI-, 5-6 4JIeHHBINA reTepoapu-
C1.6 ankui-, 4-7 uneHHbli rerepouuknoankuia-Cy ¢ ankui- rpynnbl RY) kaxnbii HeoOs13aTenbHO,
3amerned 1, 2, 3 uim 4 HE3aBUCUMO BBIOPAHHBIMU 3aMeCTHTENSAMH R " n

kaxapii R" mesaBucumo Bwiouparor u3 OH, NO,, CN, ramorena, Ci¢ ankuna, Cog
ankenmna, C,g ankumnuna, Cig ramoreHanxkuna, 1maHo-Cie ankmiaa, HO-Ci¢ ankuma, Cig
ankokcu-Ci g ankmna, Ci; nukioankujia, Cig ankokcH, Cig rajmoreHankokcu, amuHo, Cig
ankwiamuno, au(C,¢ ankwi)amubo, THO, Ci¢ amkuntuo, C;¢ amkuncynbdpunmia, Cig
ankwicynbhonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(C;¢ ankwn)kapdbammia, kapdokcu, Ci.
6  aJKWIKapOOHWUIIA, Ci¢  ankokcukapOOHUIA, Ci6 anxunkapObonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cig  ankunamuHOCcyibpoHmIa,  au(Cie
ankwi)amMuHocyib(onma, amuHocynbponuaamuno, C¢ ankuaaMuHoCyIbGoHmIaMuHO, TU(Ci 6
AJIKWJT)aMUHOCY Ib(DOHMIIAMUHO, aMUHOKapOoHWIAMUHO, Ci¢ aNKHUIaMUHOKApOOHHJIAMHUHO H
11(C - aNKIIT)aMUHOKapOOHMIIAMHHO.

B HEeKoTOpBIX BapuaHTax OCYIIECTBJICHHS H300PETeHUS:

X2 npencrasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencrasisier codoit N win CRS;

X® npencrasisier codoit N win CR6;

X’ npeAcTaBJsieT CoO0H CR’;

rae 0w 1 X° u X® npexcrasmsior coGoit N;

R’ npencrasisier coboit H;

R? npencrasisier coGoii H;

R* npenctasisier codoit H, ranoren wiu Cy_ amkun,

R’ npencrasisier coGoii H;

R® npencTasisier codoit H wim ranorex;

R’ npencrasmster coGoit H;

R! BoiOuparoTr w3 H, C;¢ ankuma, C;¢ ramorenankuia, ¢enwna, 5-6 4YIEHHOTO
rerepoapuna, C(O)NR*R* u C(O)OR?, rne Ci¢ ankun, (GeHumn u 5-6 4IEHHBIA reTepoapui,
KKIbIH HEOOS3aTeIbHO, 3aMeIeHbl | 1in 2 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTENSIMU R b;

Y! npenctasisier codoit Ci¢ rajoreHaaKuiI, rae KaXKIbli rajoreH MPeAcTaBsieT CoOOM
F;

R® BoiOuparoT U3 H, Ci¢ amkmma, 6-10 unennoro apwia, Csjo uukioankwuia, 5-10
yjieHHOro rerepoapmia u 4-10 unenHoro rerepounkioankuna, rae Cie ankui, 6-10 uieHHBIH
apun, Csp uukioankui, 5-10 uneHHblll rerepoapus U 4-10 YieHHBIM IeTEPOLMKIIOANKUIIL,
KKIbIA HEOOs3aTeIbHO, 3aMelleHsb! 1, 2, 3 uin 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU R9;

nJIn
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Y'u RS, BMECTE B aTOMOM YTJIepoaa, K KOTOPOMY OHH MPUCOEAHHEHBI, 00pa3yroT 4-, 5-
WIH 6-4JICHHYIO LUKJIOAJKWIIbHYIO TPYIITy, KOTOpast HeoOs13aTenpHO 3amenera 1 wim 2 F,

KayKbIi R’ HesaBucUMO BbIOUparoT u3 ranorena, Ci ¢ ankmna, Cy¢ ramorenankmia, CN,
OR* u NRkRk; rae Cie aJKuI TrpyImrbl R9, KaKIblii HeoOs3aTeNbHO, 3amelneH 1, 2, 3 unu 4
HE3aBMCHMO BbIOPaHHBIMH 3aMeCcTHTEIIMH R 7

kaxaeiii R* Hesasrcumo Boiouparor u3 H, Cy¢ ankuna, Cy¢ ranorenankuna, Gpeaun-Cg
ankwuna-, Cs_; muknoankmn-Ci ¢ anmkuna-, 5-6 uieHHoro rerepoapui-C ¢ ankuna- u 4-7 4JIeHHOTrO
rerepouukioankun-Cy ¢ ankuna-, rae Ci g amkun, Cy¢ ranoreHankui, ¢peHmwi-Cig ankumi-, Csz
uukinoankun-Cyg amkun-, 5-6 uneHHbli rerepoapun-Ci¢ ankwi- u  4-7  YIeHHBIN
rerepormka0ankun-Cig ankun- rpynnbl R?, kaxnabli HeoOs3arenbHO, 3amemed 1, 2 wma 3
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R b,

kaxnbii R® HezaBucUMO BbIOMparoT w3 rajoreHa, Ci¢ ankuna, C,¢ ankenwmna, Cpg
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwia, 5-10 dieHHOTO
rerepoapuna, 4-10 unennoro rerepounumknoankuna, OR, C(O)R®, C(O)NRR®, C(O)OR®,
OC(O)R®, OC(O)NR‘R®, NRR, NR°C(O)R‘, NRC(O)OR‘, NR‘C(O)NRR‘, S(O)RS,
S(O)NRR®, S(O).R® u S(O),NR R, rne Ci¢ ankun, Co anxkenmn, Cy¢ ankunmn, Genmn, Cs ig
nukioankun, S5-10 unenneni rerepoapusn U 4-10 4neHHBIM TeTEPOLUKIOATKUT, KaXKIbIA
HeoOs13aTeNbHO, 3aMeLIeHb! | M 2 He3aBHCUMO BBIOPAHHBIMHU 3aMecTUTeNs MU R ¢

kaxaeii R HesaBucumo BuiomparoT u3 H, Cy6 ankuna u Ci¢ ranorenankuia, rae Cig
ankun 1 Cpg rajgoreHankua rpynnbl RS, kaxkmplii HeoOs3aTenbHO, 3amemed 1, 2, 3 wmm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d,

kaxnbii RY HesaBucumo BbIOUparoT u3 D, ranmorena, Ci¢ ankmna, Cj¢ raJoreHaikmia,
OH, CN, C;¢ankokcu, C;_¢ raoresanaxokcu, aMuHo, C amkunamuao U 1u(Ci_¢ aIKUI1)aMUHO;

kaskabii R He3aBucMMO BeiOupatoT u3 H, C¢ ankuna, C;¢ ranoreHankuia, penuna, Cs;
LUKJIOAJIKUAJIA, S5-6 YJIEHHOro reTepoapuiia, 4-7 4JeHHOro rerepouukioankmia, ¢eHumn-Ci g
ankuna-, Cs7 uuknoankmi-Cy 4 ankuna-, 5-6 ujieHHoro rerepoapuii-Ci 4 ankuia- U 4-7 4JIEHHOTO
rerepouukyioankun-Cy 4 ankwmna-, rae Ci¢ ankun, Cpe ankenmn, Cpg ankuami, Cig
ranoreHankmwi, ¢enwt, Cs; wukmoankwi, 5-6 ujleHHbIA reTepoapui, 4-7 YJIEHHbIH
rerepouukioanki, permn-Ci 4 ankui-, Cs 7 HUKI0anKuiI-Cy 4 aKuiI-, 5-6 YJIeHHBINA TreTepoapul-
Ci4ankun- u 4-7 4IeHHBIN reTepOounKIoANKII-C 4 aNKUIT- TPYIITIBI Rk, Ka)KIbIH HEOOSI3aTENIBHO,
3amelneH 1, 2, 3 uny 4 He3aBUCHMO BBIOPaHHBIMH 3aMeCTHTEIAMH R % 1

kaxaeiii R? HesaBrucumo BoIOMparoT m3 rajnorena, Ci¢ ankuna, Ci¢ ranorenankuna, OH,
CN, Cy ankokcn, Cj ¢ ranorenankokcu, aMuHo, Ci¢ ankmnamuno, au(Ci¢ ankumi)amuuo, Cig
ankwicynbhonmia, kapdbammna, Cy¢ ankunkapdbamuna, 1u(C_¢ ankmn)kapdbammia, kapookcu, Ci.
¢ ankwmikapbonuma, Ci¢  aaKOKCHKapOOHWMIIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao, amuHocyinbhonmta, Ci¢ ankwiamuHocyiabpormna u  au(Cie
AJIKWIT)aMUHOCY Tb(POHUIIA.

B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS H300PETeHUS:

X2 npencrasisier codoit N win CRZ;

X* npencrasmsier coboit CRY;
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X3 npencrasisier codoit N win CRS;

x® npencrasisier codoit N win CR6;

X’ MPECTaBIISIET COOOM CR’;

rae 0 i 1 X° u X© npencrasisitor co6oii N;

R? npencrasisier co6oii H;

R® npencrasisier coboit H;

R* npexacrasJsier coboit H, ranoren wnu Cy_g anku;

R’ npencrasisier coGoii H;

R® npencTasiisier codoit H miu ranorex;

R’ npencrasmster coGoii H;

R' BeiGupator us H, C, ankuia, Ci ranorenankumia, C(O)OR?, C(O)NR*R?, denma,
THA30JWJIa, THUPA30JINIIA, OKCA30Juja, NMUPUMUAMHUIA, MUPUIUHWIA, W30Kcazonuna u 1,2.4-
Tpuasonwia, rae ykasaHHele Cig ankui, Ci¢ rajmoreHamkui, (GeHws, THa30JWI, MUPA3OJIHI,
OKCa30JIWJI, MUPUMUAUHWI, NHPUIUHWI, H30KCA30aua W 1,2, 4-Tpuazonu,  Kaxabli
HeoOs13aTesIbHO, 3aMerieHsl 1, 2, 3 uiu 4 He3aBUCUMO BhIOPAHHBIMH 3aMECTHTEIISIMU Rb;

Y! npenctasisier codoit Ci ¢ rajoreHajaKuiI, rae KaKIbli rajJoreH MpeacTaBisieT coOou
F;

R® BeIOuparoT 3 H, C ¢ ankuna, Cs¢ ukiIoaikmia, 5-6 aieHHoro rerepoapuia, rae Cy g
ankwi, Cs.¢ MUKJIOANKIIT U 5-0 YICHHBIH TeTepoapul, KaXKAbld HeoOs3aTeIbHO, 3aMeIeHbl | nin
2 He3aBHCUMO BBIOPAHHBIMH 3aMECTUTENSIMI R %

Y'u RS, BMECTE B aTOMOM YTJIepoaa, K KOTOPOMY OHH MPUCOEAMHEHBI, 00pa3yroT 4-, 5-
WK G-4JICHHYIO [UKJIOAJKUIBHYIO TPYTIITY, KOTOpasi HeoOs13aTeNbHO 3aMelieHa oqHuM F;

KasKbIi R’ He3aBucumo BeIOUparoT u3 Cj ¢ anKuia, OR*u NRkRk;

kaxaeiii R* Boiouparor us H, Ci¢ ankuia u M30KCa30-5-UIMETHIA, TIPUYEM YKa3aHHBIN
H30KCA30JI-5-MIMETHIT 3aMelleH MeTUJIOM M ykasaHHbI Cj¢ ankui HeoOs3aTeIbHO 3aMelleH
OH;

kaxnbiii R® HE3aBUCHMO BBIOUparoT u3 ranorena, Ci¢ ankuna, Cs. mukaoankuna, OR® u
C(O)NR‘R®, rne Ci ankun u Ci.g HUKIOANKUI, KaXIblii HEOOA3aTeNbHO, 3aMelleHbl 1 win 2
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d.

Kaxayto rpynny R HesaBucumo BbiouparoT u3 H u Cy ¢ ankuna,

kasnblit RY HezaBucumo BbIOUparoT 3 D, C; ¢ ankuna u OH; u

KaKIbIA R* nesasucumo BbIOUparoT u3 H, C;_¢ ankuna, Cs7 MUKJI0AIKWIa U 4-7 4JIEHHOTO
rerepouukioankuna, rae Cig ankui, Cs; UUKIOANKUI U 4-7 YIE€HHBIH TeTepOLUKIOATKUI
IPYIIIbI R*, kaxublii HeoGs3aTeNbHO, 3aMerneH | Wi 2 HE3aBHCHMO BeIOpaHHBIMH C
AJKUJIBbHBIMU TPYTIIIAMH.

B HEeKoTOpBIX BapuaHTaX OCYLIECTBICHHS H300PETeHUS:

X2 npencrasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencrasisier codoit N win CRS;

X° npencrasisier codoit N win CR6;
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X’ MPEICTaBIISIET COOOM CR’;

rae 0 win 1 X° u X° npencrasisior co6oii N;

R? npencrasisier co6oii H;

R? npencTasisiet codoit H;

R* npexacrasJsier codboi H, F wnu metu;

R’ npencrasisier co6oii H;

R® npexacrasJsier codboit H i F;

R’ npencrasmsier coGoit H;

Y! npencrasisier coboit CF3, CHF,, CH,F umu CF,CFs;

R' Bwibupator us H, meruna, CFs;, C(O)OR?, C(ONR'R?, ¢enmma, THasonumia,
MUPA30JIUIIA, OKCA30JIMJIa, MUPUMUANHUIIA, MUPUAUHIIA, U30Kcazoauna u 1,2,4-tpuasonuna, rae
(beHu, THA30UJI, MUPA3OJIUI, OKCA3OJIIII, TUPUMUIUHILL, TUPUINHII, H30Kcazomuia u 1,2.4-
TPUA3OJIWI, KAKIBIA HEoOs3aTeNbHO, 3aMelleHbl | win 2, He3aBUCHMO BBbIOPaHHBIMU
samecturessimu RP.

RS BeIOMparoT U3 H, metwna, stuna, 2-rugpokcustiia, 2-(N-meTunaMuHo)sTina, 2-(N-
{rerparnnpo-2H-nupan-4-un jaMuHo)3THIA, HUKIoNponia u 1-metmn-1H-rerpaszon-5-una;

wim Y' u R®, B7mecte ¢ atomom yIaepoaa, K KOTOPOMY OHH MPUCOEIUHEHBI, 00Pa3yroT 2-
(TOPLMKIIOIEHTHIIBHOE KOJIBLIO;

Kaxknbiii R* HesaBucumo BbiOMpaoT u3 H, Metuna, 2-runpokcu-2-merumnponuna u (3-
METHIIN30KCA30JI-5-WI)METHIIA, U

Kkaxbiii R® He3aBHCHMO BbIOMparoT U3 gropa, meruna, CDs3, runpokCUMeTHIIa, METOKCH,
C(O)NH,, u uukionponunia.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS U300PETEHUS:

x> npexacrasJsier coboit N uiu CR2;

X* npencrasmusier coboii CR*;

X3 npeacTasisier codoit N uiu CRS;

x° npenacTasiisier codoit N uiu CR6;

X’ MpeCTaBIIsieT COOOM CR’;

roe 0 win 1 X° u X® npencrasisior coGoii N;

R’ npencrasisier coGoii H;

R® npencrasisier coGoii H;

R* npenctasisietr codoit H, F wnu metu;

R’ npencrasisier coGoii H;

R® npencrasisier codoit H wm F;

R’ npencrasister coGoii H;

Y! npencrasisier codoit CF;, CHF,, CH,F umu CF,CFs;

R' BoiGupatot u3 H, meruna, CF3, C(O)OR?, C(O)NR®R?, denmia, THA301-5-1I1a, THA30JI-
2-una, nUpaszoi-3-uia, NUpa3on-4-una, MUPa3o-5-uia, OKCa3od-5-wia, MUPUMHIUH-S-WUIA,
MUPHUINH-3-W1a, TUPUAUH-4-11a, U30Kcaszon-S-mia u 1,2,4-tpuason-1-una, rae ¢peHmI, THa3on-

S-uJ1, TUA30J-2-UJl, MUPA30J-3-1i, MUPa30I-4-1i, MUPA30JI-S-Uil, OKCA30JI-5-UJjl, MTUPUMUIUH-S-
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Wi, TUPUAWH-3-WI, NUPUAUH-4-UJ, W30KCa30a-5-un u 1,2 4-tpuazon-1-un, Kaxabld
HeoOs13aTeNbHO, 3aMeLIeHbl | MK 2, He3aBUCUMO BIOPAHHBIMHU 3aMECTUTENSIMU R";

R® BeIOMparoT U3 H, metuna, stuna, 2-rugpokcustiia, 2-(N-metmnaMuHo)sTia, 2-(N-
{rerparnnpo-2H-nupan-4-unfamMuno)3THNA, LuKIonponwia u 1-metun- 1H-rerpaszon-5-una;

wm Y' u R®, Bmecte ¢ atomom yriaeposa, K KOTOpOMY OHU MPHUCOEIUHEHbI, 00pa3yoT 2-
(TOPLMKIONEHTHIILHOE KOJIBLIO;

kaxabiii R® HesaBucumo BbiOupaoT u3 H, Metuna, 2-ruapokcu-2-meruinponuna u (3-
METUITU30KCA30JI-S-W)MeTujIa;, 1

Ka KJIbIi R® HesaBrCHMO BbIOMparOT U3 propa, Metuia, CD3, ruapoKCUMETHIIA, METOKCH,
C(O)NH,, 1 uukionponunia.

B HeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS H300PETEeHUS:

xX? npeacTasiisier codoit N win CRZ;

x* MPeICTaBIIsIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

x° npencTasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

rae 0 win 1 X° u X® npencrasisior coGoii N;

R? npencrasisier coGoii H;

R® npencrasisier co6oii H;

R* npenctasisier codoit H, ranoren wu Ci_¢ anku,

R’ npencrasisier co6oii H;

R® npencrasisier codoit H mnm ranorex;

R’ npencrasster coGoit H;

R! BoiOupator u3 H, Ci¢ ankuma, C;¢ rajoreHankuna, ¢eHwna, 3-0 YIEHHOTO
LUKJIOAJIKUNIA, 5-6 4YJIEHHOro rerepoapuia, 5-6 wienHoro rerepouukioankuia, C(O)NRR® u
C(O)OR?, rne Ci¢ ankun, (peHun, 3-6 4aeHHBIH LUKIOAIKMWI, 5-6 uNeHHbIH rerepoapui, 5-6
YJIEHHBbIH TeTePOMKIOANKII, KaKIAbIA HEo0s3aTebHO, 3aMelleHbl | win 2 He3aBHCHMO
BbIOpaHHBIMHU 3aMECTUTENISIMU R .

Y! npenctasisier codoit Ci ¢ rajoreHajaKuiI, riae KaKIblil rajoreH MpeacTaBisieT coOou
E;

R® BoiOuparoT u3 H, Ci¢ anmkuma, 6-10 unennoro apwia, Csjo uukioankuia, 5-10
yjeHHOro retepoapmia u 4-10 unenHoro rerepouukioankuna, rae Cig ankui, 6-10 wieHHBIH
apun, Cs o nukioankui, 5-10 uneHHbIl rerepoapun U 4-10 uYleHHBIM IeTEPOLIMKIIOATKUII,
KKIbIA He0Os3aTeIbHO, 3aMelleHsb! 1, 2, 3 uin 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEISIMU R9;
WJIn

Y'u Rg, BMECTE B aTOMOM YTJIepOaa, K KOTOPOMY OHH NMPUCOSAUHEHBI, 00pasyroT 4-, 5-
WK O-4JICHHYIO [UKJIOAJKWIBHYIO TPy, KOTOpasi Heobsi3aTenbHO 3amernena 1 wmu 2 F,;

kaxnbii R® He3aBHCHMO BbIOUparoT u3 ranorena, Ci¢ ankmna, Ci.¢ ramorenankmia, CN,
OR* u NR*RY; rze C¢ anmxun TPYIIIIbI R’, kaxplit HeoGs3aTenbHO, 3aMemtes 1, 2, 3 wmm 4

HE3aBUCHMO BBIOPAaHHBIMH 3aMecTUTeNsiMu R %;
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xaxaeiii R* HesaBucumo Boiouparor u3 H, Cy¢ ankuna, Cy¢ ranorenankuna, Geamnn-C g
ankuna-, Csy muknoankmi-Cj_¢ ankuna-, 5-6 uieHHoro rerepoapui-Ci_g ankuia- u 4-7 4IEHHOTO
rerepounkyioankmi-Cy ¢ ankuna-, rae Ci g amkmn, Cig ramoreHankui, ¢peHmwi-Cig ankmwi-, Csy
nuknoankun-Cyg anmkun-, 5-6 uneHHbl rerepoapun-Cie ankwin- u  4-7  4JIeHHbIU
rereporukIoankun-Cy g ankun- rpynnbl R®, Kaxnabli HeoOs3aTenbHO, 3amerned 1, 2 wid 3
HE3aBUCHMO BHIOPAHHBIMH 3aMeCTUTEISIMU R b,

kaxnpii R® He3aBUCHMO BbIOMparoT u3 ranoreHa, C;¢ anmkuna, Cpe ankenuna, Crg
ankununa, Cj¢ rajgoreHankuia, 6-10 unenHoro apwmna, Cso mukmoankwia, 5-10 dieHHOTO
rerepoapuna, 4-10 unennoro rerepounuknoankuna, ORS, C(O)R®, C(O)NRR®, C(O)ORS,
OC(O)R®, OC(O)NR‘R, NR°R‘, NR°C(O)R®, NRC(O)OR®, NR‘C(O)NRR‘, S(O)RS,
S(O)NRR®, S(O),R® u S(0),NRRE, rne Ci¢ ankun, Cy¢ ankenun, Cy¢ ankuaun, 6-10 4neHHbIH
apun, Cs. o puknoankui, 5-10 uneHHbI rerepoapun u 4-10 YeHHBIM TeTEPOLIMKIIOATKUIIL,
KKIbIH HEOOS3aTeIbHO, 3aMeIeHbl | min 2 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTENSIMU R d;

kaxaeii R nesasucumo BeiouparoT u3 H, Cy¢ ankuna u Ci¢ ranorenankuna, rae Cig
ankun u Cpg rajgoreHankua rpynnbl RS, kaxkmelii HeoOs3aTenbHO, 3amemeH 1, 2, 3 wumm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d.

KayKIbIA RY nesaBucumo BbIOUparoT U3 D, ranmorena, Ci¢ ankwmna, Ci¢ raJoreHaiKuiIa,
OH, CN, C;¢ankokcu, C;_¢ ranoreHaakokcu, aMuHo, C¢ amkunamuao U 1u(C 1 aIKUI1)aMUHO;

kaxnbiii R HesaBrucumo BoiOuparoT u3 H, C¢ anmkuna, C;¢ ranorenankuna, pernna, Cs ;
LUKJIOAJIKWJIA, 5-0 WiIeHHOro rerepoapuia, 4-7 WIEHHOTO reTepouukiIoatkuia, ¢eHun-Ci g
ankuna-, Csy nukinoankmi-Cj_4 ankuna-, 5-6 uieHHoro rerepoapui-Ci_4 ankuna- u 4-7 4JIEHHOTO
rerepouukynoankun-Cy 4 ankmna-, rae Ci¢ ankun, Cpe ankenwn, Cpg ankuami, Cig
ramoreHankmwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHbIH rerepoapus, 4-7 UJIEHHBIN
reTeporMKIoanKui, peHmn-C 4 ankui-, Cs; nukiaoankuia-Cy 4 aaKui-, 5-6 YJIeHHBIH reTepoapu-
C4 anmkun- u 4-7 4ieHHBIA reTepounKiIoankimi-Ci 4 amKuiI- rpymbl Rk, Ka)KIbIi HEOOSI3aTENIBHO,
3amerneH 1, 2, 3 unu 4 HE3aBUCUMO BLIOPaHHBIMH 3aMeCTHTEIAMH R 4 1

kaxabii R HesaBucumo BuiOuparoT us rajorena, C¢ ankuna, Ci¢ rajgorenankuna, OH,
CN, C, ankokcu, Cj ¢ rajorenankokcu, aMuno, Ci¢ ankunamuno, au(Ci¢ ankui)amuuo, Cig
ankwicynbdonmia, kapdammna, Cy ¢ ankunkapbamuna, 1u(C;¢ ankwn)kapdammia, kapdokcu, Cy.
6  aNKWIKapOOHWIIA, Ci¢ ankokcukapOOHMIIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao, amuHocynbhonmna, Ci¢ ankwnamuHocyiabpormna u  au(Cie
AJTKWIT)aMUHOCY Tb(DOHMUIIA.

B HEeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS H300PETEeHUS:

X2 npencTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

x° npencrasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

roe 0 win 1 X° u X® npencrasisior co6oii N;

2 .
R” mpencrassier codoit H;
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R’ npencrasisier co6oii H;

R* npenctasisier codoit H, ranoren mu Ci_¢ anku,

R’ npencrasisier co6oii H;

R® npencrasisier codoit H mnm ranoren;

R’ npencrasster coGoit H;

R' BeiGuparor us H, C, ankuna, C, ranorenankmia, C(O)OR?, C(O)NR*R?, denmna,
LUKJIONPONUJA, THUA30JUJIA, MUPA30IWIa, OKCA30iWIa, MNUPUMHAMHWIA, [HPUIUHUIA,
uzokcazonmmna, 1,2.4-tpuazonmna v nunepuauHmia;, rae  ykasaHHbli Cig anmkmi, Cig
rajJloreHaNKmwi, (QEeHWI, IUKJIOMPONUJ, THA3OMMI, TMHUPA3OJIUI, OKCA30JMII, MHUPUMHUIUHHIIL,
MUPUINHWIL, W30KCa30awi, 1,2, 4-Tpuasonuyi U NHUNEPUANHWI, KaKIAbIA HEOOs3aTENbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENSIMU Rb;

Y! npenctasisier codoit Ci ¢ rajoreHaaKuiI, rae KaXIbli rajoreH MpeacTaBiiseT coOoi
F;

R® BoIOuparoT u3 H, C ¢ ankuna, Cs¢ uKiI0aIKMIA, 5-6 wieHHoro rerepoapuia, rae Cy g
ankwi, Cs ¢ MUKJIOANKIIT U 5-0 YJIEHHBIH TeTepoapul, KKl Heo0s3aTeIbHO, 3aMeleHbl | min
2 HE3aBHCUMO BBIOPAHHBIMHU 3aMECTUTENSIMI R %

Y' u R®, Bmecre B aTomom yriepoaa, K KOTOpOMY OHH IPHUCOEAMHEHBI, 00pa3yroT 4-, 5-
WK G-4JICHHYIO [UKJIOAJKWIBHYIO TPYTIITY, KOTOpasi HeoOsI3aTeIbHO 3aMelleHa OqHuM F;

KayKIbIA R’ HesaBucuMo BbIOUparoT u3 C¢ ankuia, OR*u NRkRk;

Kaxabiii R? BeIOMparoT u3 H, Ci¢ ankmna u n30KCa30J1-5-UiIMeTHIIa, IPUYeM yYKa3aHHBIH
M30KCA30JI-5-WIMETHIT 3aMeIleH MeTHUJIOM M yka3aHHbId Cj¢ ankumi HeoOs13aTeNbHO 3aMelleH
OH;

kaxrbiii R® He3aBUCHMO BBIOMparOT U3 ranorena, Ci¢ ankuia, Cs¢ ukiaoankuna, OR® u
C(O)NR‘R®, rne Ci ankun u Cig HMKIOANKNJ, KaXIblii HEOOA3aTeNbHO, 3aMeleHbl 1 uim 2
HE3aBUCHMO BHIOPAHHBIMH 3aMECTHTEISIMU R d;

kaxayto rpymny R° Hesasucumo Beiduparot us H u C¢ ankuna;

kasxnbii R HezaBucumo BbIOuparoT u3 D, C; ¢ ankuna u OH; u

KasKIbIi R¥ nesasucumo BbIOuparoT u3 H, C; ¢ ankuna, C;7 HUKJI0ATIKWIA U 4-7 Y4JIEHHOTO
rerepouuknoankuna, rae Cig ankun, Cs; UUKIOaNKuia U 4-7 4YIE€HHBIH TeTepOLUKIOATKUI
TPYIIIbI R*, kaxublii HeoGs3aTeNbHO, 3aMerleH | I 2 HE3aBHCHMO BeIOpaHHBIMH C
AJKUJIbHBIMU TPYTIIIAMH.

B HeKOTOpBIX BapuaHTaX OCYIIECTBJICHUS H300PETEeHUS:

X2 npeacTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

x° npencTasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

roe 0 win 1 X° u X° npencrasisior co6oii N;

R npencrasisier co6oii H;

3 .
R’ mpencrassier codoit H;
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R* npexnctasisiet codoit H, F, metun wiu CDs3;

R’ npencrasisier co6oii H;

R® npencrasisier codoit H wm F;

R’ npencrasster coGoit H;

Y! npexacrasJsier coboit CF3, CHF,, CH,F unu CF,CF3;

R' Beibupator w3 H, mermna, CFs;, C(O)OR?, C(O)NR'R?, deHmma, HUKIONPOIIIA,
THA30JIMJIA, THPA30JIMIA, OKCA30JWIa, NUPUMHUIMHWIA, NUPUAUHUIA, H30Kcasonuna 1,2.4-
TPHA30JIWIA U TUMNEPUANHIIA, Tae (DEHUN, LUKIOMPOINU, THA3OIWI, MUPA30JIUI, OKCA30JIHII,
MUPUMUAVHUJ, TUPUAUHWI, W30KCA30au, 1,2,4-Tpuazonun W NUNEPUIUHWI, KaKIbIH
HeoOs13aTeNbHO, 3aMelIeHb! | MK 2 He3aBHUCUMO BbIOPAHHBIMU 3aMECTUTEINISIMU R";

RS BbIOMparoT w3 H, Meruna, THOpPOKCHMeTWJA, 3THA, 2-THapokcudTwia, 2-(N-
MeTHJIaMHUHO)3THNa, 2-(N-{Tterparuapo-2H-nmpan-4-un}aMuHO)THIA, LUKIONponwia u 1-
meTtui- 1 H-terpazon-5-una;

wim Y' u R®, BMecte ¢ atomom yIaepoaa, K KOTOPOMY OHH MPUCOEUHEHBI, 00pasyroT 2-
(TOPLMKIIONIEHTHIIBHOE KOJIBLIO;

Kaxknbii R* HesaBucumo BbIOMpaoT u3 H, Metuna, 2-runpokcu-2-merunponuna u (3-
METHIIN30KCA30JI-5-WI)METHIIA, U

Ka Kbl R® HesaBrCHMO BbIOHparOT U3 ¢propa, Mermia, CD3, ruapokcuMeTHIa, METOKCH,
C(O)NH,, u uukionponuia.

B HekoTOpBhIX BapHaHTax OCYLIECTBIEHHs H300peTeHuss coenuHeHue Qopmynnl (1)

npencrasisier coooit coequaenne popmysl (1I):

NH;

NT =N

. Nt/
R1
RE ?, x4
X" e
L

RS
HO Y (I

win ero (apMareBTUYECKH MPUEMIIEMYIO COJIb, TJI€ TIEPeMEHHbIE Rl, RZ, R3, X4, XS, X6,
X', R® u Y' onpeneneHsl B COOTBETCTBHH C OMPENEICHHSIMH, NPUBEICHHBIMH B JAHHOM
IOKyMeHTe JIJIs coenuHeHni popmysl (I).

B HeKkoTOpBIX BapHaHTax OCYLIECTBICHUs u300peTeHus coenuHeHne Qopmynbl (1)

npenacTaBisier codoit coenuaenue Gpopmysl (110):
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MH
NF =N

2
/ {24
R1)§“"f"
- yd
xi 5
R
HO Y! (IMD)

x?

win ero (papMareBTHUECKH MPUEMJIEMYIO COJIb, Ile TIepEMEHHbBIE Rl, R3, X4, XS, X6, X7,
R® 1 Y' onpeneneHbl B COOTBETCTBHM C OMpeEIeHHsIMI, IPUBEACHHBIMH B JAHHOM JOKYMEHTE
st coenraeHui popmyer (I).

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUs H300peTeHus coenuHeHne Qopmynbl (1)

npenacTaBisier codoit coenuHerue Gopmysl (IV):

HO Y' IV)

wH ero (papMareBTUYECKU MPUEMIIEMYIO COJIb, Tl TIepEMEHHbBIe R', R* R, R*, R’, R®,
R’, R® u Y' onpenenensl B COOTBETCTBHH C ONpEIENEHUSMH, NPUBEACHHBIMUH B JAHHOM
ADOKyMeHTe 11t coennHeHui popmyast (I).

B HekoTOpBIX BapHaHTaxX OCYLIECTBICHHs H300peTeHust coeauHeHue ¢opmybsl (1)

npencTasisier codoit coenuHenue hopmybl (V):

HO Y?! V)

Win ero (papMareBTUYECKU MPUEMIIEMYIO COJIb, TTIe€ TIepEMEHHBIS Rl, R3, R4, RS, R6, R7,
R® 1 Y' onpenenersl B cOOTBETCTBIM ¢ ONpeaENeHUsIMH, TIPHBEICHHBIMH B JAHHOM JOKYMEHTE
st coenrHeHui Gopmyer (1).

B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs H300peTeHus coenuHeHue Qopmynnl (1)

npencTasisier coooit coenuaenne Gpopmysl (VI):
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= X4
X }3(5
R® X
HO ¥ (VD)

win ero (papMaeBTHYECKH IPUEMJIEMYIO COJIb, TIe MEPEMEHHbIE X4 X3, XX, R uY!
OTpeNeNeHbl B COOTBETCTBUU C OMNpPENENICHUSIMH, TPUBEICHHBIMUA B JAHHOM JOKYMEHTE IS
coennaeHuit popmyer (I).

B HEKoTOpBIX BapHaHTaxX OCYLIECTBICHUs H300peTeHus coenuHeHne Qopmynbl (1)

npencTaBisier coooit coenuaenue Gpopmynl (VII):

HO Y! (VID)

WM ero (apMareBTUYECKH MPUEMIIEMYIO COJIb, TI€ MepeMEHHbIE XX, XX R n Y!
oTpesieNieHbl B COOTBETCTBHH C OIpPENeNeHHUSIMH, MPUBEICHHbBIMH B JaHHOM JOKYMEHTE IS
coenuHeHuit popmysl (I).

B HekOoTOpBIX BapHMaHTaxX OCYIINECTBIIEHUS wu300pereHus coenuuHenue Gopmynbl (1)

npeacTasisier coooit coenrrenue Gpopmysl (VIII):

(VIII)

1

win ero (papManeBTUYECKH MIPUEMJIEMYIO COJIb, TIe TiepeMeHHbIe R, X4, XS, X6, X" uR®
ONpeAesieHbl B COOTBETCTBUM C ONPENEJCHHUSIMU, MPUBEAEHHBIMU B NTAHHOM JOKYMEHTE IS
coenuHeHNH popmyel (I).

B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs H300peTeHuss coenuHeHne Qopmynnl (1)
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npencrasisier codoit coenuaenne Gpopmysl (VIIa):

MNH.
NF NN,
= N
x4
X7 s

Rﬁ
HO CHFz (Vi)

win ero (papManeBTUYECKH IPUEMJIEMYIO COJIb, Te TIepeEMEHHbBIE Rl, X4, XS, X6, X" uR®
OTpeneNeHbl B COOTBETCTBUU C OINPENENICHUSIMH, TPUBEICHHBIMA B JAHHOM JOKYMEHTE IS
coennaeHui popmyer (I).

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUs H300peTeHus coenuHeHne Qopmynbl (1)

npencTaBisieT coooit coenuaenue Ghopmybl (1X):

IX)

WK ero papMaleBTHYECKH MPUEMIIEMYIO COJIb, TIe TIePEMEHHbIe R, X% X°, X6, X" uR®
OTpeJIeNIeHbl B COOTBETCTBUU C OIpPENENEHUsIMY, NPUBEAECHHBIMU B JAHHOM JOKYMEHTE s
coenuneHuit popmyibi ().

B HeKoTOpBIX BapHaHTaxX OCYLIECTBICHUs1 H300peTeHuss coenuHeHne Qopmynbl (1)

npeacTaBIisieT co0oit coenrnenue Gpopmybl (1Xa):
NH,

1 ~A4
win ero (papManeBTUYeCKH IPUEeMJIEMYIO COJIb, rae nepeMenHbie R, X, XS, X6, X" uR®
ONpeAeseHbl B COOTBETCTBUM C ONPENEJICHHUSIMHU, MPUBEAEHHBIMU B NTAHHOM JOKYMEHTE IS

coenuneHuit popmyiser (I).
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B HeKkoTOpBIX BapHaHTax OCYLIECTBIECHUs H300peTeHHns coennHeHue ¢opmyisl (I)

npencTasisier co0oit coenuaeHne Gopmybl (X):

X)

Wi ero (gapManeBTUYECKU MPUEMJIEMYIO COJIb, IJie TIEPEMEHHBbIE R, R, R®, R® u Y!
OTIpeNeNeHbl B COOTBETCTBUU C OINPENENICHUSIMH, TPUBEICHHBIMA B JAHHOM JOKYMEHTE IS
coennaeHui popmyer (I).

B HeKoTOpBIX BapHaHTax OCYLIECTBIEHUs H300peTeHus coenuHeHne Qopmynsl (1)

npencTaBisieT co0oit coenuaenne Ghopmybl (XI):

XD

WK ero (papMaleBTHYECKH MPUEMJIEMYIO COJIb, I/ie TIePEMEHHbIe Rl, R4, R6, R® u Y!
OTpeneNeHbl B COOTBETCTBUU C OMNPENENCHUSIMH, NPUBEACHHbIMU B JAHHOM JOKYMEHTE IS
coenuaeHuit popmyer ().

B HeKoTOpBIX BapHaHTaxX OCYLIECTBICHUs H300peTeHusi coenuHeHne Qopmynbl (1)

npencTaBisieT coooit coenuaenue Gpopmyibl (XII):
NH,

N H!"‘@

ﬂ’l&/”

HO Y! (X1

win ero (apMaleBTHUECKH MPUEMIIEMYIO COJb, TJ€ IepPeMEHHbIE R', R, R® u Y'

onpeaciCHbl B COOTBETCTBUU C ONPCACICHUAMHU, TMPUBCACHHBIMU B AJAHHOM JOKYMCHTC JIA
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coennnaeHuit Gpopmyer (I).
B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs H300peTeHust coenuHeHune Qopmynbl (1)

npencTasisieT codoit coenuaenue Gpopmysl (XIII):

(XTIT)

Wi ero (papManeBTUYECKH MPUEMIIEMYIO COJIb, TA€ MEPEMEHHbIE RY, X', XS R n Y!
OTpesieNieHbl B COOTBETCTBHM C OINpEAeNeHUsIMU, MPUBEIEHHbIMU B JaHHOM JOKyMEHTE IJis
coennaeHuit popmyer ().

Kpome TOro moHsSITHO, YTO HEKOTOPBIE MPU3HAKH HW300PETEHHsI, KOTOpPbIE ISl SICHOCTH
OIMHCaHbl B KOHTEKCTE PA3IMYHBIX BAPUAHTOB OCYIIECTBICHUS] N300PETEHUs], TAK)KE MOTYT OBITh
00BETMHEHBI B OIUH BapUAHT OCYyIIEeCTBIEeHHs n3o0perenus. C Ipyroil CTOpoHbI pa3HOOOpa3HbIE
NPU3HAKU JAHHOTO H300peTeHMs], KOTOpbIe AJsi KPAaTKOCTH OMNHMCAHbI B KOHTEKCTE OJHOTO
BapUAHTa OCYILNECTBJICHUS H300PETEHHs], TaKKe€ MOTYT ObITh NPEIJIOKEHBl OTAEIbHO HIIH B
mo60i1 noxxoasmeit moAKOMOUHALIH.

B pasnuuHBIX MeCTax HACTOSIIEr0 OMMCAHUs OMMCAHbI JBYXBAJIEHTHBIE CBSI3bIBAIOLINE
3aMeCTUTeNd. B 4acTHOCTH MpEArnoNaraercs, 4Yro KaXAbld JBYXBAJICHTHBIM COEAUHSIOLIUN
3aMEeCTUTENb BKIIFOUAeT B celsl Kak MPsIMYyI0, TaK U 00paTHYIO (POPMbI JAaHHOTO COEAMHSIOIIETO
samecturens. Hampumep, -NR(CR’R’’),- Brimouaer obe -NR(CR’R’’),- u -(CR’R’7),NR-.
IIpeanonaraercs, 4TO KOrJa B CTPYKTYpE SICHO TPeOyeTcst COeNUHSIOIAs TPyIna, NepeMeHHbIe
Mapky1ua, nepedrcieHHble il TONU IPYIIIbL, SBJISIOTCS COSAUHSIO UMY IPYyTIIaMH.

TepMuH «n-4jieHHBII», TAE€ N MPENCTaBIIeT COOOW LENI0e YUCIO, OOBIYHO OMUCHIBAET
YHCJIO aTOMOB, O0Pa3yIOIUX KOJBIO, BO ()parMeHTe, I/ie YHCIO aTOMOB, OOpPa3yIOLIUX KOJIbIIO,
paBHO n. Hampumep, nunepuauHuI siBJIsieTCS IPUMEPOM O-UJIEHHOI'O IeTepOLMKIOANIKIIBHOIO
KOJIbL[a, MHUPA30JUI SBJISAETCS NPUMEPOM S-UJICHHOIO TeTepOapUIbHOIO KOJbLA, MUPUINI
SIBJIIETCSI TIPUMEPOM O-UIEHHOTO TeTepOoapuiIbHOTO Konbha, a 1,2.3 4-terparunpoHadTainH
ABJIsIeTCsl NpuMepoM 10-4eHHON HUKIOATKUIBHON IPYIIbL

B xoHTeKCTE JaHHOTO TOKYMEHTa (Ppasy «Kakaasi MepeMeHHasy» HE3aBUCHMO BBIOHMPAOT
U3 «O3HAYAeT MPAKTHYECKH TO XK€, YTO U «B KAXKJIOM CIIy4ae KIIePEMEHHY0» BBIOMPAIOT U3Y.

B KoHTEeKCTe maHHOrO NOKyMeHTa (ppasa «HeoOs3aTeNbHO 3aMELICHHBIN» O3Ha4YaeT
HE3aMELICHHbIH WM 3aMEIeHHbII. 3aMECTUTENN BBIOMPAIOT HE3aBUCHUMO, U 3aMEIEHHUE MOXKET
HAXOJUTBCS B JIFOOOM XMMHYECKU TOCTYITHOM MOJIOKEHHH. B KOHTEKCTE NaHHOrO JTOKYMEHTa
TEPMUH «3aMELICHHBI» O3HA4YaeT, 4YTO aTOM BOJAOPOAA YAAJIEH U 3aMEHEH 3aMECTUTEIIEM.

EnvHUYHBIN ABYXBAJCHTHBIM 3aMECTUTENb, HANpUMep, OKCO, MOXKET 3aMEHUThb JABa aToMa
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Bofopona. Crnenyer NOHUMATh, UYTO 3aMellleHle Y JAaHHOTO aTOMa OTPAHUYEHO BaJIEHTHOCTBIO.

Bo Bcex ompenenenusix tepMuH «C,p» 0003HadaeT psAn, KOTOPBIM BKJIIOUaeT B cebs
KOHEUYHbIE TOUKH, IJIe N U M SBJAIOTCS LENbIMU YNCIAMU U YKa3bIBAIOT HA KOJINYECTBO aTOMOB
yraepona. I[Tpumepsr Bxitrouarot B cedsi Cj4, C¢ 1 TOMy onoOHOe.

B xontekcre pmaHHOro gokyMeHta TepMHH «C,., aJKWI», HCIOIb30BAHHBIN
UHAWBUIYAJbHO WJIM B COYETAHUU C JAPYTUMH TEPMHHAMM, OTHOCHUTCS K HACBILEHHOU
yIJIEBOAOPOAHON TIpymme, KOTopash MOXKET ObIThb HEPa3BETBJICHHOW WM pPa3BETBICHHOW,
UMEIOIIEei OT n 10 M aTOMOB yriepona. [IpuMepsl alKUIbHBIX (PPAarMEHTOB BKIIFOYAIOT B CeOsl,
HO HE OTPaHUYMBASICh UMH, TAKUE XUMHYEeCKHe rpymmbl, kKak metui (Me), stun (Et), #-npommn
(n-Pr), m3onporun (iPr), w-Oytun, mpem-0yTtun, u300yTWI, 6mop-OyTWIT;, BBICIIHE TOMOJIOTH,
Takhe Kak 2-MeTwi-1-OyTuj, H-TIeHTWI, 3-TIeHTHJ, H-TeKCui, 1,2,2-TPUMETHIINPONUI U TOMY
noo0Hoe. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHUS N300PETEHUS ATKUIIbHAS TPYIIIA COMEPIKHUT
ot 1 1o 6 atomoB yraepoaa, ot 1 1o 4 aromoB yriepoza, ot 1 1o 3 aToMoB yriepoaa wiv ot 1 1o
2 aTOMOB yrJiepoaa.

B xoHTekcre paHHOro nokymeHta «C,p, aJKEHWU» OTHOCHUTCS K aJKWJIbHOW TIpYIIIE,
UMeIIeil onHy uiau Ooyiee ABOHHBIX YINIEPONA-YIIEPOAHBIX CBsi3ell M UMEMIed OT n 10 m
aToMoB yriepona. [IpuMepbl amKeHWIbHBIX TPYI BKJIIOYAIOT B ceOsi, HO HE OTrPaHUYMBASIChH
UMH, 3TEHWJ, H-TIPOTICHWJI, M3OMpPONEHMN, H-OyTeHW!I, emop-OyTeHna u ToMmy nopoOHoe. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJIEHUS M300pETEeHUs! aJKEHUJIbHBIN (PPAarMEHT COINEPKHUT OT 2
10 6, 0T 2 10 4 wnu oT 2 A0 3 aTOMOB yIJIEpOAa.

B koHTekcre naHHOro aokyMeHTa «C,n aJKUHWI» OTHOCUTCS K AJKWJIbHOW TIpyIIe,
uUMeroIell oqHy uiau Oosee TPONHBIX YIepoA-YINIEPOAHBIX CBA3€H M MMEIoLIeH OT n a0 m
aToMoB yriepona. IIpumeps! aJKMHMIBHBIX TPYII BKJIOYAIOT B ce0s, HO HE OrpaHUYUBAsICh
UMM, OSTHHWI, TNPONHH-1-WJ, NpOmMH-2-Wi1 W ToMy noaoOHoe. B HekoTopwIx BapuaHTax
OCYLIECTBJICHHsI N300pETeHNs ANKUHIIIBHBIN (pparMeHT conepkur ot 2 10 6, ot 2 10 4 wiu ot 2
10 3 aTOMOB yTIJIepoJa.

B koHTekcre naHHOro pokymeHta TepMHH «C,, aJKOKCH», WCIOIb30BaHHBIN
WHIMBUAYAIBHO WM B COUETAHUU C JAPYTHMH TEPMUHAMH, OTHOCHTCS K rpyrme gpopmyssl -O-
aNKwi, TAe aJKUJbHasl IpyIna uMeeT OT N A0 m aToMOB yruepona. Ilpumepsl aqkoKCcUrpymm
BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCSI HIMH, METOKCH, 3TOKCH, MPOIOKCH (HAIIPUMEp, H-TIPOTIOKCH U
U30MponokcH), OyTtokcu (Hampumep, H-OyTOokcHM u mpem-OyTokcH) W ToMmy mnomoOHoe. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS H300pETEHHs aJKHIIbHAS TPYIIa CONepKUT ot 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrieposa.

B KOHTEKCTE€ MaHHOTO NOKYMEHTa TEPMHUH «aMHHO» OTHOCHTCSI K rpyrie (GpopMmynsl -
NH,.

B koHTekcTe naHHOrO NOKYMEHTa TEPMUH «apui», HCHOJIb3YEMbIH OTIENbHO WIH B
COUETaHUM C JPYIMMH TEPMHHAMM, OTHOCHUTCSI K apOMaTU4eCKOW YIJIEBOAOPOAHON TIpyMIIe,
KOTOpasi MO>KET OBITh MOHOLIMKJIMYECKON MITM MOJHULUKINYECKOH (Harmpumep, conepskamei 2, 3
Wi 4 KOHIEHCHPOBAaHHBIX Koiybla). TepmuH «C,p, apui» OTHOCHUTCS K apWJIBHOM IpyIIe,

cofiepaKalie OT n A0 m KOJBLEBBIX aTOMOB YIiiepoaa. ApUJIbHbIE TPYIIBI BKIKOYAIOT B ceds,
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Hanpumep, peHwmn, HaQ T, aHTpaleHWT, PEeHaHTPEHWI, UHAAHII, HHACHWI U TOMY IOAO0OHOE.
B HeKOTOpBIX BapMaHTax OCYIIECTBJICHHs HM300peTeHMs apwiibHas rpymnmna umeer ot S mo 10
aTOMOB yriiepona. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIEHUsS HM300pETeHUs apHibHas TPyIra
npeacrasisier cobod  ¢eHmn wnu HapTUa. B HEKOTOpBIX BapHaHTax OCYLIECTBIICHHS
u300peTeHus apuiibHasl FPYIINa MpeAcTaBsieT OO0 GeHmI.

B koHTekcTe maHHOTO AOKyMeHTa TepMuH «rajoreHy» orHocutcs kK F, Cl, Br wiu 1. B
HEKOTOPBIX BapHUaHTaX OCYINECTBIEHUS n300pereHus rajoreH npexacrasiser coboit F, Cl min
Br. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs M300pETEHUs raJloreH npeacrasisier codoit F mmun
Cl. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHs U300pETeHus rajoreH npeacrasisier codoi Cl.

B xoHTekcre naHHOoro nokymeHta «C,., TrajJoreHaJKOKCH» OTHOCUTCS K TpyIIe
dopmynbl  -O-rajoreHanKwiI, UMERINEH OT n a0 m  aTtoMoB yriepoaa. Ilpumep
ranoreHankokcurpynn Bkiao4datoT OCFs; u OCHF,. B HekoTOpbIX BapuaHTax OCYILECTBICHMUS
U300peTeHNs], TaJIOTeHAJIKOKCH-TPYINA SBJISIETCS TOJBKO (TOPHPOBAHOW. B  HEKOTOPBIX
BapHUAHTaX OCYLIECTBICHHS M300PETeHHUS AIKIIIbHASI TPpyHIa conepkut ot 1 1o 6, ot 1 1o 4 nnm
ot 1 1o 3 aToMOB yraepona.

B xonrtekcre naHHOro nokymeHta TepMHUH «C,,, TaJOoreHajkuiI», HCIOJb30BaHHbBIN
WUHAMBUIyaJIbHO WJIM B COYETAHWU C APYTMMU TE€PMHHAMM, OTHOCUTCS K aJKWUJIbHOW IpyIIIE,
UMEIOIIEel OT OJHOrO aTroMa rajoreHa a0 2st+1 aroMoOB rajoreHa, KOTOpble MOTYT OBITh
OJMHAKOBBIMH WJIM PA3HbIMU, TA€ «S» TMpencraBisieT coOOf YHCIO aTOMOB yriepona B
aNKWJIbHON TpyIIe, I7ie alKWibHas Ipynna UMeeT OT n 0 m aTOMOB yriaepoaa. B HekoTopbix
BApPUAHTAX OCYIIECTBJICHUS M300pETeHMs TaJOT€HAJKWIbHAs TIPYINIa SBISETCS TOJBKO
¢TopupoBaHoil. B HEKOTOpPBIX BapHaHTax OCYIUECTBJIEHUS H300pETEHUs AaJNKWIbHAs TPyIIa
comepxuT oT 1 10 6, ot 1 1o 4 unu ot 1 go 3 atomoB yruepozaa. IIpumeps! rajnoreHanKuIbHbIX
rpynn BrmouaroT B cedst CF3, CoFs, CHF,, CHyF, CCls, CHCl,, C,Cls u Tomy nogoGHoe.

B koHTexkcre naHHOro nokymeHTa TepMuH «Cp.,, aJKUIAMHHO» OTHOCHTCS K TpyIe
dopmyabl -NH(ankwi), rae ajkuibHas Tpynma uUMeeT OT N JO m aroMoB yriepona. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300peTeHHs aJKHIbHAS TPYIIa COnep KUt ot 1 1o 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjeposa.

B koHTeKkcTe TaHHOTO NOKyMeHTa TepMHUH «C_y ANTKOKCUKaPOOHHI» OTHOCUTCS K TPYIIIe
dbopmynbl -C(O)O-ankui, rae ajkwibHasl TPyNa WMeeT OT N A0 m aTroMOB yriepoma. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHHs aJKIIIbHAS TPYIIa CONep KUt ot 1 10 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjeposa.

B KoHTEeKCTe MaHHOTO JOKYMEHTa TepMUH «C,p aKHIKapOOHMI» OTHOCUTCS K TPYIIE
dopmynbr -C(O)-ankwi, TAe anKWibHAs TPynma MMEeT OT N 0 m aroMoB yriepoxa. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300pETEHMs aJKIIIbHAS TPYIIa CONep KUt ot 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjaepoaa.

B koHTekcre maHHOro nokymeHta TepMUH «Cpp ANKHIKapOOHMIAMHUHO» OTHOCHUTCS K
rpymme ¢popmyinsl -NHC(O)-ankun, rae ankuibHas rpymrna ©IMeeT OT I 10 M aTOMOB YIJIeposa.
B HEKOTOpBIX BapuaHTax OCYLIECTBICHHUs U300pETeHUs aIKIIIbHAS TPyIIa COAEPKUT oT 1 110 6,

ot 1 10 4 unm ot 1 10 3 aTOMOB yriiepoaa.
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B xoHTekcTe maHHOro AOKyMeHTa TepMHH «C ., aNKHICYIb()OHUIAMHUHO» OTHOCHTCS K
rpymme ¢popmyisl -NHS(O),-ankun, rae ankuipHas Tpynna UMeeT OT N 1O M aTOMOB yIJIepoJa.
B HEKkOTOpBIX BapuaHTax OCYLIECTBICHHUs U300pETeHUs aIKIIIbHAS TPyIIa COAEPKUT oT 1 110 6,
ot 1 10 4 i ot 1 70 3 aTOMOB yriepoaa.

B KkoOHTekCTe NAaHHOrO NOKYMEHTa TEePMUH «aMMHOCYJIb(OHWI» OTHOCUTCS K IpyIIIe
dopmysl -S(O),NH,.

B koHTekcTe maHHOro AOKymeHTa TepMHH «C p, aNKHJIAMHHOCYIb(OHIID OTHOCHTCS K
rpymme Gopmyisl -S(O),NH(ankui), rae aakuibHas rpyIina UMeeT OT N I0 M aTOMOB YIJIEpOaa.
B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHS M300PETEHUs AIKIIIbHASI TPYIIa COAEPKUT oT 1 110 6,
oT 1 10 4 vnu ot 1 1o 3 aToMOB yriepoaa.

B xoHTekcre paHHOro nokymeHta TepMuH «au(C,p, aJKII)aMHHOCYJIb(H)OHUID
otHOcUTCs K rpymnne ¢opmyisl -S(O):N(anmkui),, rae Kakaas aJKuibHAs TPyINa HE3aBUCHMO
UMeeT OT N A0 M aTOMOB yriiepona. B HEKOTOPBIX BapuaHTaX OCYINECTBIICHUS M300pETEHHS
Kak7asi aJIKWJIbHAsl TPYIINa HE3aBUCUMO COAEPKUT OT 1 10 6, ot 1 1o 4 unu ot 1 no 3 atomoB
yrieponaa.

B KOHTEKCT€ HNaHHOTO NOKYMEHTa TEPMUH «aAMHUHOCYJb(OHUIAMUHO» OTHOCHUTCS K
rpymme popmynsl -NHS(O),NH,.

B xoHTekcTe pmaHHOro nokyMeHTa TepMUH «Cpp, alKWJIAMHHOCYJIb()OHUIAMIHOY
otHocuTcs K rpymme ¢opmyiel -NHS(O),NH(ankw), rae ankuibHas TpyIna uMeeT OT n A0 m
aTOMOB yryiepona. B HEKOTOpBIX BapHaHTax OCYLIECTBIEHUs N300pETEHHs aJKUJIbHAs IpyIna
coaepkut ot 1 710 6, ot 1 10 4 wnm ot 1 10 3 aTOMOB yruepoaa.

B xoHTekcTe naHHOro aokymeHta TepMHUH «IH(C,.; aJTKWI)aMHHOCYIb()OHUIAMUHOY
orHocutrcst k rpymme ¢opmynsl -NHS(O),N(ankwmn),, rae kaxknas aJKWwibHas TPyIma
HE3aBHCUMO HMEET OT N 0 M aTOMOB yriepoaa. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS
M300peTeHNs KaXKaasi aIKWIbHAs IPyIIa HE3aBUCHMO coaep kuT ot 1 1o 6, ot 1 1o 4 wmm ot 1
10 3 aTOMOB yTIJIepoJa.

B KkOHTEkcTe MAaHHOTO JOKYMEHTa TEPMHH «aMHUHOKapOOHHJIAMHHOY», UCIOJIb30BaHHBIM
WHIMBUAYAIBHO WM B COYETAHMU C JAPYTUMH TE€PMHUHAMH, OTHOCHTCS K rpymnme (GpopMmyJbl -
NHC(O)NH,.

B xoHTekcTe pmaHHOro noOkyMeHTa TepMUH «C,p, aJIKHJIAMHHOKAPOOHUIAMUHOY
otHocutcs K rpymme Gopmyssl -NHC(O)NH(ankun), rae amkuibHas Tpymna UMeeT OT n A0 m
aTOMOB yryiepofa. B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS M300pETEeHHs aJKHIbHAs TPpyIna
coaepkut ot 1 710 6, ot 1 10 4 wnm ot 1 710 3 aTOMOB yriepoaa.

B kontekcre manHOro mokymeHta TepMuH «Iu(C,p, aJKWI)aMAHOKApOOHHIAMUHOY
otHocuTcs K rpymme Gopmynsl -NHC(O)N(ankmn),, rae Kaxaas alkuibHas IpyTna He3aBUCHMO
UMeeT OT N A0 M aTOMOB yriiepona. B HEKOTOPBIX BapuaHTaX OCYINECTBIICHUS M300peTeHUs
Kak7asi aJIKWJIbHAsI TPYIINa HE3aBUCUMO COAEPKUT OT 1 10 6, ot 1 1o 4 unu ot 1 no 3 atomoB
yriepoaa.

B koHTekcTe maHHOrO HOKyMeHTa TepMUH «C,m alKUIKapOaMuiI» OTHOCUTCS K TpyIIe

dopmynsr -C(O)-NH(ankumn), rae ankuibHas rpyrmna UMeeT OT N JO m aToMoB yriepoxa. B
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HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS H300pETEHMs aJKIIIbHAS TPYIIa CONEpKUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrieposaa.

B kOHTeKCTE JaHHOTO JOKYMEHTA TEPMHH «THO» OTHOCUTCS K rpyrmre gpopmyisl -SH.

B xoHTekcTe maHHOro AOKyMeHTa TepMHH «C,. AJKWITHO» OTHOCUTCA K TpyIIe
(bopMybI -S-ankui, re aJkuibHas pyIna UMeeT OT N 10 m aTOMOB yriiepona. B HekoTopbIx
BapUAHTAX OCYLIECTBIECHHs N300PETeHHUs aJIKUIIbHASI TPyMIa conepskut ot 1 1o 6, ot 1 1o 4 win
ot 1 1o 3 aToMOB yriepona.

B xoHTeKCTe TaHHOTO MOKyMeHTa TepMUH «C y ANKWICYIbQUHUIDY OTHOCUTCS K TPYIIIe
dbopmynbl -S(O)-ankwi, roe ajKubHas TPyINa WMEeT OT N A0 m aToMOB yrjepona. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS] N300PETEHHsI aJKWIbHAS TPYIIa COOEPKUT OT 1 110 6, OT
1 10 4 unu ot 1 10 3 aTOMOB yrjepona.

B xoHTeKCcTE JaHHOTO TOKYMEHTa TepMHH «C, py aTKHICYIB(GOHNUI» OTHOCHTCS K TPYIIIE
bopmynbl -S(O),-ankmi, THe alKWibHAs TPyMNna MMeeT OT n JO m aToMOB yriepoaa. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS H300pETEHHs AlIKMIIbHAS TPYIIa CONepKUT oT 1 110 6, oT
1 10 4 unu ot 1 10 3 aTOMOB yrjaepoaa.

B koHTEKCTE TAHHOTO AOKYMEHTa TEPMUH «KapOaMui» OTHOCHTCS K rpyrre GOopMyJIbl -
C(O)NHs,.

B  KOHTekcTe JMAaHHOrO JOKYMEHTa TEPMUH «KapOOHWII», HCHOJIb30BAHHBIN
MHIMBUAYAJIBHO WIIM B COYETAHUH C IPYTHMU TEPMUHAMHU, OTHOCUTCA K rpymme -C(O)-.

B KkOHTEKCTE NaHHOrO NOKYMEHTa TepMHH «UuaHO-Ci3 alKW» OTHOCUTCS K TPyIIe
dbopmybl -(Cy ankunen)-CN.

B xontekcre nanHoro nokymeHta TepMuH «HO-Cjg ankum» OTHOCHUTCS K Tpymme
dbopmysl -(Cy ankunen)-OH.

B xontekcre nanHoro nokymeHta TepMuH «HO-Cj3 ankum» OTHOCHUTCS K TIpyImme
dopmyabl -(Cy3 ankunen)-OH. B xontekcre maHHOro mnokymeHta TepMuH «Cig ankokcu-Cig
aNKWD» OTHOCUTCS K rpytine Gopmysibl -(Cy_g ankuieH)-O(Cy_¢ amku).

B xonrekcre manHOoro nokymeHTa TepMuH «Ci3 amkokcu-Ci.3 alKWID» OTHOCHTCS K
rpymmne ¢opmyabl -(Cjs ankmieH)-O(Ci3 ankuin). B koHTEKCTE TaHHOTO JAOKYMEHTa TEPMHUH
«kapbokcny» oTHOcHTCS K rpymnne Gopmyier -C(O)OH.

B koHTekcTe nanHOro HOKyMeHTa TepMUH «TH(Cy pn-aJIKUIT)aMUHOY» OTHOCUTCS K TPYIIIe
dopmynbl -N(ankmn),, rae Kaxaas U3 JBYX aJKWIBHBIX TPYNI HE3aBHCHMO MMEET OT N 10 m
aTOMOB yriieposia. B HEKOTOpBIX BapHaHTax OCYIIECTBICHUS M300PETEHUs KaKAasi alIKMIIbHas
rpynmna He3aBUCUMO COAEPKUT OT 1 10 6, ot 1 1o 4 unu ot 1 1o 3 atomoB yriepona.

B xoHTekcTe maHHOro nokymeHTa TepMHUH «aH(C, p-ankmin)kapOaMum» OTHOCHTCS K
rpymme popmynsl -C(O)N(ankui),, rae Kaxaas U3 ABYX AJKHJIbHBIX IPYMI HE3aBUCHMO MMEET
OT N O M aTOMOB yriiepoaa. B HEKOTOpPHIX BapHaHTaX OCYLIECTBICHUs M300pETEHMs KakKaas
AJKUJIbHAS PYyIIa HE3aBUCUMO COAEPkUT OT 1 10 6, ot 1 10 4 nim ot 1 70 3 aTOMOB yriepoaa.

B KOHTEKCTEe NAaHHOTO IOKYMEHTa «IUKJIOAJIKWI» OTHOCHUTCS K HEapOMaTHYECKUM
LUKINYECKUM YTJIEBOAOPOAAM, BKJIIOYAsl LMKJIW30BAHHBIE AJNKIIbHBIE W/WIN AJKEHUJIbHbIE

IpyIIIbL. L[I/IKJ'IOaJ'IKI/IJ'IbeIe rpynrbl MOTYT BKIIKOYaTb MOHO- WJIH MOJIMOUKIIUNYCCKUE (Haan/IMep,
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UMeroIe 2 KOHACHCHPOBAHHBIX KOJIbIAa) TPYIIbL, CIHUPOLUKIBI U MOCTHKOBBIE KOJbIA
(Hanpumep, MOCTHKOBAsi OUIIUKIIOANKWIIbHAS rpymmna). OOpasyromie KOJIbIo aTOMBI yIiepoaa
LUKJIOAJIKAJIPHON TPYIIBI MOTYT OBITh HEOOs3aTebHO 3aMEIleHbl OKCO WM CyJb(UIo
(mampumep, C(O) wmm C(S)). Taxxe B ompeneneHre LHUKJIOANKIIA BKIIOUYEHBI (DParMeHTBI,
KOTOpbIE COAepKaT OOHO WM Oojiee apOMaTHUECKHMX KOJel, KOHIEHCHPOBAHHBIX (M. e.
UMEIIUX OOILIYI CBSI3b) C LUKJIOAJKUIBHBIM KOJBIIOM, Hampumep O€H30- WM TUEHHJIbHBIE
NPOM3BOMHBIE LIMKJIOMEHTaHA, LMKIOTeKCaHa W TOMy mnonoOHoe. LlukioankuiabHas Tpymma,
cozeprkaiasi KOHIEHCUPOBAHHOE apOMATHYECKOe KOJIbIO, MOKET MPUCOETUHSATHCS MO JTFOOOMY
atoMmy, oOpa3ymolieMy KOJIbLIO, BKJKOYAas aToM, OOpa3yloIluid  KOHIEHCUPOBAHHOE
apomaTuyeckoe kosblo. LlukmoankunbHble rpynmnbl MOTYT coaepxathb 3, 4, 5, 6, 7, 8, 9 unn 10
aTOMOB yryiepona, oOpasyrwmmux Koublo (Cjsjg). B HEKOTOpBIX BapuaHTax OCYINECTBJICHHSI
U300peTeHNs] LUKIIOANKII mpeacTaBiisieT cobol Cs g MOHOIMKIMYECKUN WU OULMKITHNYECKHI
[UKJIOANIKAI. B HEKOTOpPBIX  BapUaHTaX OCYIIECTBIEHUS  HM300pPETeHUs  IUKJIOAJIKHUII
npenctasisier coboit Cs 19 MOHOIMKIMYECKUN WM OWIUKIMYECKUNA IUKJIOAJKUJ, KOTOPBIM
HeoOs3arenpHO 3ameineH CHyF, CHF,, CF; u CF,CF;. B HekoTOphIX BapHaHTaX OCYINECTBIICHHS
U300peTeHNs] LUKJIOANKIII TpenctaBisier coboil C;; MOHOUMKIMYECKWH LMKJIOAIKWI. B
HEKOTOPBIX BapHAHTAX OCYIIECTBICHHUS W300peTeHUs] LUKJIOANKUI mpencrasisier coboit Caqg
CIIUPOLMKINYECKUNA WM MOCTUKOBBIM LUKIOATKWI. [lpuMepbl HUKIOANKHIBHBIX TPYIII
BKJIFOYAIOT ~ LUKJIOMPOMIJI, LUKJIOOYTWJ, I[UKJIOMEHTIJ, LUKJIOTEKCUJI,  IHKJIOTEITHII,
LUKJIOTICHTEHWI, [HUKJIOTeKCEHWJI, IUKJIOTeKCAAUSHIJI, LUKJIOTEeNTaTPUEeHW, HOPOOPHMII,
HOPITUHWI, HOpPKapHWI, KybOaH, anamantaH, Owunmkio[l.l.1]menTmn, Owmmmkio[2.1.1]rekcu,
oummkio[2.2. 1 rentanu, ounukiio[3.1.1]renranmn, Onnmko[2.2.2]okTaHu,
cripo[3.3]rentanun u ToOMy nmopoOHOe. B HEKOTOPBIX BapHaHTAX OCYIIECTBIECHUS H300peTeHUsI
LUKJIOAJIKUIbHASL TPYTINa MPENCTaBIseT COOON LMKIOMPOIIII, HUKIOOYTHI, HUKJIOMEHTU HIH
LUKJIOT€KCHUJL.

B kOHTEKCTe MaHHOTO OKyMEHTa «Te€TepOoapuil» OTHOCUTCS K MOHOLIMKJIMYECKOMY WJTH
MOJIMLIUKTMYECKOMY apOMaTUYECKOMY TeTEePOLHKIY, HMEIOLIEMy IO MEHbIIeH Mepe OIuH
reTepoaTOMHBIN 4jieH Konbla, BeiOpaHHbiid u3 N, O, S wmu B, roe moboe konbio, odpasyroinee
N,

n300peTeHNs] reTepoapuiibHOe KOJIBLO uMeeT 1, 2, 3 uiau 4 TeTepOoaTOMHBIX YJIeHa KOJbLA,

HeoOs13aTeNbHO sIBJIsIeTCST N-OKCUAHON rpynmoi. B HEKOTOPhIX BapuaHTaX OCYINECTBIICHHS

He3aBuCcUMO BbIOpaHHBIX w3 N, O, S m B. B HekoTOphIx BapuaHTax OCYILIECTBICHUS
n3o0pereHust mobOoi obpasyromuii konbo N B reTepoapriibHOH YaCTH MOJKET IMPENCTABISIThH
cobori N-okcua. B HEKOTOpPBIX BapuaHTaX OCYINECTBJICHUS H300PETEHUsI TeTepOapHl
npencrasisier cobod 5-10 dyeHHBI MOHOUMKINYECKUH WM OWIUKINYECKHA TeTepOoapu,
umeroruii 1, 2, 3 win 4 reTepoaTOMHBIX 4IeHa KOJbIA, He3aBUCUMO BbiOpaHHBIX 3 N, O, S u B.
B HekoTOpBIX BapuaHTax OCYLIECTBICHHs HM300PETEHUS] reTepoapril IpencTaBisieT coboh 5-6
MOHOLMKJIMYECKUI FeTepOapuil, UMEKOIINI | niau 2 rerepoaTOMHBIX WieHa KOJbLa, HE3aBUCUMO
BbIOpanHeIX M3 N, O, S u B. B HekoTopeIx BapmaHTax OCYLIECTBIEHHsS H300pETEHUs,
reTepoapul MpeacTaBisieT co00M 5-6 MOHOLMKIIMUECKOE reTepoapuiIbHOE KOJIBbIO, HMeroliee |

WK 2 reTepoaTOMHBIX 4JIeHa, He3aBUCUMO BbIOpaHHBIX 13 N, O mnu S. B HekoTOpBIX BapuaHTax
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OCYIIECTBJICHUS] U300pETEeHUs] reTepoapuiibHas Tpymma uMeer oT 1 10 4 oOpa3yrmux KOJbIO
reTepoaToMoB, oT 1 10 3 00pa3yromuX KOJIBIO IreTepoaToMoB, oT 1 10 2 o0pa3yromux KOJbIO
rerepoatoMoB win 1 oOpasyrmommii KoJpllo rerepoaroM. Korma rerepoapuiibHasi Tpyrmma
COImepKUT OoJjiee OOHOrO TeTepOATOMHOIO WIeHa KOJblla, TeTepOaTOMbl MOTYT OBITh
OIIMHAKOBBIMH WJIH pa3HbIMU. [IpriMep rerepoapiibHbIX Py BKIKOYAET, HO HE OrPAHUYUBASICh
UMH, TUPUIUH, TUPUMUIWH, THPA3HH, NHPUAA3HH, MHPPOJ, MUPA30J, OKCa30J, HU30KCa30J,
THA30JI, M30THA30J, UMHUA30J, (ypaH, THOQEH, TPHUA30J, TETPas30j, THAAUA30J, XUHOJIHH,
U30XMHONMH, OeHzoTHodeH, Oenzodypan, OeHzuzokcason, umunaszo[l, 2-bJruazon, mnypuH,
TpuasuH, TueHo[3,2-b|mupunun, umunaso[ 1,2-a|nupunun, 1,5-sadprupuaun, 1H-tmupasono[4,3-
bnupuauH u ToMy ogo0HOE.

[TaTu4neHHOe reTepoapuiIbHOE KOJIBLO MPENCTaBiIsieT COOOW reTepOapUIIbHYIO TPYIIY,
UMEOINYIO MATh 00Pa3yIOLINX KOJIBLO ATOMOB, MPHYEM OAHMH UK Oonee (Hanpumep, 1, 2 wiu 3)
KOJIBIIEBBIX aTOMOB He3aBucuMo BbiOHparoT w3 N, O, S u B. Tumosble nsTHYIEHHbIE
[UKJIMYECKHE TeTepOapiiibl TMPENCTaBISIFOT coOOW B celdst TheHws, Qypuji, TUPPOIUI,
MMUAA30JIWI, TUA30JIMII, OKCA30JIMII, MUPA30JIUJ, U30THA30III, U30Kca3oaud, 1,2,3-Tpuasonun,
terpasonwi, 1,2.3-tuaguaszonun, 1,2,3-okcaguaszonun, 1,2,4-tpuasonun, 1,2,4-tuaauaszonud,
1,2,4-okcanuazonun, 1,3,4-tpuazonun, 1,3,4-tuaguaszonui, 1,3,4-okcannazonun u 1,2-nurugapo-
1,2-a3abopuH.

[MecTudieHHOE TeTEPOAPIIIBHOE KOJIBLIO MPENCTABISIET COOON reTepoapuiIbHYIO TPYIITY,
UMEIOIIYI0 IIeCTh OOpPa3yIOLIUX KOJBIO aTOMOB, NMPHYEM OAWH WM OOJblIee KOJIHYECTBO
(mampumep, 1, 2 unu 3) aToMoB B Kousblle He3aBucuMO BbiOuparoT u3 N, O, S u B. Tumnossie
[IECTUWIEHHbIE LHUKJINYECKUE TeTepOapuiibl MPENCTABISIOT COOOM NHPUAIII, MTHPA3HHUIL,
MUPUMUIUHWIL, TPUASHHWI U TUPUAA3THILL

B xoHTEkCTe TaHHOrO TOKYMEHTa «TeTePOLUKIOATKIID) OTHOCUTCS K MOHOLIMKJINYECKUM
WIM TIOJIMLUKJIMYECKUM TeTepOLMKIIaM, UMEIOIIUM 10 MEHbIIEH Mepe OJHO HeapoMaTH4YeCKOe
KOJIbIIO (HACBHIIIEHHOE WJIM YaCTHYHO HEHACBIIIEHHOE KOJIbLO), INe OOWH WiIH OoJjee
0o0pa3yroImux KOJbIIO AaTOMOB YIJIEpOJa TeTEePOLMKIIOANKUIA 3aMEHEHbl TeTepOaTOMOM,
BbiOpanHbIM U3 N, O, S u B u npudem oOpasyroiue KOJbLO aTOMbI YIJIEPOAA U FETePOATOMBI
reTepPOLMKIIOANKIIIBHON TPYIIbI MOTYT OBITh HEOOS3aTEIbHO 3aMelIeHbl OTHUM UJTH O0Jiee OKCO
w cyiaedpuno (Hampumep, C(O), S(O), C(S) umun S(O),, u 1. a.). ['eTepoUUKIOATKIIbHbIE
IPYNNbl  BKJIIOYAKOT MOHOIUKJIMYECKUE W TOJUIMKIMYeCKue (Hampumep, uUMerIue 2
KOHJICHCHPOBAHHBIX ~ KOJIbLIA) CHCTeMbl. B  COCTaB  TeTEepOLUKIIOATKHIA  BKIIFOUEHBI
MOHOLIMKJIMUeCKre u nojmnukimdeckue 3-10, 4-10, 3-7, 4-7 wu 5-6 udneHHble
reTepPOLUKIIOAKIIIbHBIE TPYMIbL. | €TepOLHKIOANKIIIbHbIE TPYIMIBl MOTYT TaKKe BKJOYATh
CIOHMPOLMKIBI W MOCTHKOBBIE  Kombla  (wmampumep,  5-10-uneHHOE  MOCTHKOBOE
OUTeTepOLMKIIOATIKMIPHOE KOJBIIO, UMEIOIIee OANH WK 0ojiee 0OpasyIOIMX KOJBIO aTOMOB
yrjiepoaa, 3aMEHEHHBIX TIeTepoaroMoM, He3aBucuMO BbiOpanHbiM w3 N, O, S u B).
IeTeponukioanKuiIbHas TPYIIIA MOKET MPHCOSANHSITHCS MO aTOMY YIiiepona, oOpa3yrolieMy
KOJIbLIO, FJIM T€TepoaToOMy, OOpasyrolieMy KOJblOo. B HEKOTOpPBIX BapHaHTaX OCYINECTBIICHHS

n300peTeHNs] TeTePOLMKIIOANKIUIbHASL Tpynmna coxepxkur or O no 3 nBOHHBIX CBsizeil. B
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HEKOTOPBIX BapHAHTAX OCYIIECTBJICHHs N300PETEHUS TeTePOLUKIOATKIIbHAS TPYIINa CONESPKHUT
oT 0 10 2 NBOMHBIX CBSA3EM.

Taxxxe B ompeneleHHe TeTEPOLUKIOANKUIBHON TPYNIbl BKJIOYEHBI (hparMeHTHl,
KOTOpBIE COAEepKaT OAHO Wid Oojiee apoOMaTHYEeCKHX KOJel, KOHIEHCHUPOBAHHBIX (m. e.
UMEIOIUX OOy CBsI3b) C HEAPOMATHUECKUM TeTEPOLUKIMYECKHM KOJBIIOM, Hampumep,
OEeH30- WM THEHWIbHBIE TPOU3BOJAHbIE MUNEepUAMHA, MopdosinHa, a3enuHa W T. 1.
I'eTepouuknoankunpHas rpynmna, coaepskalias KOHAEHCUPOBAHHOE apOMaTUYECKOE KOJbILIO,
MOJKET TPUCOEIUHSATBCS MO JIOOOMYy aTomy, oOpa3yrolleMy KOJIbIO, BKJIOUas oOpasyrolnue
KOJIbIIO aTOMbl KOHAEHCHPOBAHHOI'O apOMAaTHYECKOr0o KOjblla. B HEKOTOpPBIX BapHUaHTax
OCYIIECTBIIEHHsS] N300PETeHUsI TeTePOLMKIIOAIKWIbHAS TPyNna coaepkut ot 3 a0 10 aToMoB,
obpasyromux koybeio, or 4 no 10 aTtomoB, 00pa3yroIUX KOJBIO, OT 3 10 7 aTOMOB,
00pa3yroImux KOJbIO, WIH OT 5 10 6 aTOMOB, 00pa3yOIINX KOJbIO. B HEKOTOPBIX BapHaHTAX
OCYIIECTBJICHUS] U300pPETEHHs T€TEPOLUKIIOATKUIbHAS TPYINa UMeeT OT | 10 4 reTepoaToMoB,
ot |1 o 3 rerepoaromos, oT 1 10 2 rerepoaroMoB unu 1 rerepoaroM. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] N300PETEHUS] TeTePOLIMKIIOANKIIT MPENCTABISET COO0M MOHOIMKINYECKUi 4-6
YJIEHHBIN TeTePOIMKIOANKIII, UMEroInii | uin 2 reTepoaToMa, He3aBUCUMO BBIOPAHHBIX U3 N,
O, S u B, u umeroLuii OOUH UK OOJIE€ OKUCIEHHBIX YWIEHOB KOJIbLIA.

[Ipumep reTepoOLMKIOANKWIbHAS ~ TPyINNa  BKIOYAET MOUPPONUAUH-2-OH, 1,3-
W30KCA30JIMINH-2-0H, THPAHWI, TETPAruIpONUPaH, OKCETAHWI, a3eTUIUHWI, MOP(OIHHO,
TUOMOP(OJIMHO, THUNEPASHHUJI, TeTparuapoQypaHmsi, TETParuAPOTHEHUJ, MUISPUITHII,
MUPPOJIUANHIII, HW30KCA30JUIWHUJ, W30THA30JUAUHUN, MHUPA3OJUAUHIIL, OKCa30JUIUHUI,
TUA3OJUIUHWI, WMUIA30JUANHIIL, a3enaHwmi, OensaszareH, 1,2,3,4-TeTparuapou3OXHHONNH,
azabunukio[3.1.0 rekcanmnn, auazadunmkio[3.1.0]rekcanmn,  okcaburmkio[2.1.1]rekcanu,
azabunmkio[2.2.1]rentanmn, — aua3aduiwkio[2.2.1rentanmun,  azabuiukio[3.1.1]rentaHm,
nua3zadburmkio[3.1. 1 rentanmn, — a3abunmkio[3.2.1]okranmwn, — auazadunukio|3.2.1]okraHun,

okcabuiukiIo[2.2.2]oktanuy, a3abuiukio[2.2. 2]oKkTaHuI, a3aagaMaHTHI, JHa3aaJaMaHTHII,

OKCa-aJIaMaHTHII, azacnupo[3.3 |renranu, nuaszacnupo| 3.3 Jrenranm, OKCa-
aszacnupo[3.3 |renTaHu, azacupol3.4]okTaHu, nuaszactupol 3.4 |okraHu, OKca-
azacnupol|3.4]okTaHwI, azacnupo[2.5|okTaHuI, nuasacnupo[2.5 |okTaHu,
aszacniupo[4.4|HoHaHUI, nuaszacnupol4.4|HoHaHm, okca-azacnupo[4.4|HoHaHW,
azacriupo[4.5 | nekaHun, nuasacnupo[4.5 | nexaHun, nuasacnupo[4.4 | HoHaHMI, OKca-

nuasacnupo[4.4|HoHaHUT ¥ TOMY TTOTOOHOE.

B konrtekcte nanHoro nokymeHTta «Cop HHKI0ANKuI-Cy p aJKUI-» OTHOCUTCA K IpyIIe
(bopMyIIBI LUKJIOATKUI-AIKWIIEHA-, TA€ L[HUKJIOAJKWI UMEEeT OT O O P aTOMOB YIJiepona, a
aJIKWJIEHOBAs CBSI3bIBAIOLIAS TPYIINIAa UMEET OT N 10 M aTOMOB YIJIepoJa.

B xonrexcre manHoro pokymeHra «Cop, apun-C,,, aJKui-» OTHOCHTCSA K TIPyIIE
dbopMyBl apui-aNKWieH-, TA€ apuil HMeeT OT O O P aTOMOB YIVIEpOAa, U aJKWJIEH-
CBSI3BIBAIOLIAs TPYIINIA UMEET OT N A0 M aTOMOB YIJIEPOAA.

B xoHTekcTe naHHOro nokyMeHTa «rerepoapui-C,n, aJKWUI-» OTHOCUTCS K TpPYIIe

dbopMyJbI reTepoapui-aIKIIIeHa-, i€ aJKWJICHOBAs CBS3BIBAIOINAs IPyMIa MMEET OT n 0 m
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aTOMOB YTJIepoaa.

B KkOHTEkCcTE MAaHHOrO IOKYMEHTa «IreTepOLUKIOANKHI-Cpp, aJKWI-» OTHOCUTCS K
rpymnmne (OpMyJibl TeTEPOLHMKIOANKNI-AJIKUIEHa-, IIe AJlKWJICHOBAas CBA3BIBAIOIIAs TIPyINa
HMeEET OT N I0 M aTOMOB YIJIEPOAA.

B HEKOTOpBIX MecTax OmnpeneNieHHs WIN BapHAHTBhl OCYINECTBICHUS H300peTeHHs
OTHOCSTCS K KOHKPETHBIM KOJIbL[AM (HAmpHMep, a3eTUANHOBOMY KOJbLY, MHPUAHHOBOMY
Konmblly U T. 1.). Eciim He yka3aHO MHOE, 3TH KOJbIlda MOTYT IPHUCOEOUHSATHCS MO JIIOOOMY
KOJIbLIEBOMY WIEHY MpH YCJIOBHH, 4YTO BAJEHTHOCTb aToMa He TNpeBbllieHa. Hampumep,
A3eTHIUHOBOE KOJIbLIO MOXKET MPHUCOENUHATHCS MO JFOOOMY MOJIOKEHUIO B KOJIBLE, TOrJa Kak
MUPUINH-3- 1T IPUCOEANHSIETCS MO MOJOKEHUIO 3.

B koHTEKkCcTe MaHHOTrO JOKYMEHTa TEPMHH «OKCO» OTHOCHUTCSI K aTOMY Kucyiopona (T. €.,
=0) B KayecTBE IBYXBAJICHTHOIO 3aMECTHTENs, OOpa3yrouero KapOOHWIBHYIO TPYIIY IpH
npucoenuaeHnn kK yriepony (Hampumep, C=0 wmm C(0)), uiIM NPUCOSAMHEHHOTO K
reTepoaToMy a3oTa WIH Cepbl, 00pa3yrIlero HUTPO30, CyNbGUHUIBHYIO WIH CYJIb()OHUIBHYIO
TpyIIy.

B kOHTEKCTE MaHHOTO JHOKYMEHTa TEPMHH «HE3aBUCHMO BBIOMPAIOT M3» O3HAYAET, YTO
Kbl CITy4ail MepeMeHHON WJIM 3aMECTUTENsl He3aBHCUMO BBIOMPAIOT B KaXKIOM ClIydae U3
NPUMEHHMOTO CITUCKA.

CoenuHeHusi, ONHMCAHHBIE B JAHHOM JOKYMEHTE, MOTYT OBbITb aCHMMETPHYECKUMHU
(nanpumep, WMEOINIMMHA OOWUH WM Oosee crTepeoueHTpoB). Ilpeamomararorcss Bce
CTEPEOM30MEphl, TaKWe KaK OSHAHTHOMEPhl M IUACTEPEOMEpBI, €CIM He YyKa3aHO HHOE.
CoenuHeHus1 MO HACTOSLIEMY OIMCAHMIO, KOTOPbIE COAEP)KAT aCHMMETPUYECKH 3aMElIeHHbIE
aTOMBI yIJIepOsia, MOTYT OBITb BBIAENCHbI B ONTHYECKH aKTUBHOH MJIM PaLEeMUYECKOH (popmax.
CriocoObl TOJNy4YeHHsT ONTHUYECKH AKTUBHBIX (JOPM M3 ONTUYECKH HEAKTUBHBIX HCXOIHBIX
MaTepuasioB U3BECTHBI B TAHHOW OOJACTH TEXHUKH, KaK, HAPUMEp, pa3AeleHne pareMuIecKnx
cMecell WJIM C MOMOIIBI0 CTEPEOCETeKTHBHOTO CHHTE3a. B OMMCAHHBIX B JAHHOM JTOKYMEHTE
COEAMHEHUSIX TaK»Ke MOTYT MPUCYTCTBOBATh MHOTHE reoMeTpruecKkue n3omepbl onepunon, C=N
JIBOWHBIX CBSI3€H M TOMY MOJOOHOE, M BCE Takue CTaOWJIbHBIE M30MEpPbl PACCMATPUBAOTCS B
HacTosieM wu300peTreHnH. [Juc u mpanc TEOMETPUYECKHe W30MEepbl COEAMHEHUH 110
HACTOSIIEMY OTHMCAHUIO OMUCAHBI U MOTYT OBITh BBIICJICHBI B BUJI€ CMECH H30MEPOB WJIM B BUZIE
OTHENbHBIX HM30MEPHbIX (opM. B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJICHUS H300pETEHHs
coennHeHHe wuMeeT KoHburypaumo (R)-. B HEKOTOpBIX BapuUaHTax OCYIIECTBIICHHS
n300peTeHus coequHeHne nMeeT KoHpurypauuro (S)-. Dopmynsl (nanpumep, bopmyna (1), (II) u
T. I1.), IPEAJIO’KEHHBIE B TAHHOM JJOKYMEHTE, BKJIFOUAIOT CTEPEON30MEPHI COETUHEHHH.

@opmynel (1)-(XIII) B 1aHHOM MOKYMEHTE BKIIFOYAIOT CTEPEOU3OMEpPHI COSAMHEHMI. B
HEKOTOPBIX BAapUAHTAaX OCYLIECTBICHHWS M300pETEHUsT aTOM yIyiepoja, K KOTOPOMY
MIPUCOENUHEHDI R® u Y' mHaxomsrcs B koHpurypaunu (R). B Hekorophx BapmaHTax
OCYILLECTBIICHHS H300PETEHH ST ATOM YIIIepOa, K KOTopoMy mpucoeansensl R® u Y, Haxomstes B
KoH(purypauuu (S).

Paznenenue paueMuueckux cMecell COSIMHEHNN MOXKET ObITh OCYLIECTBJIEHO JIIOOBIM M3
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MHOTOYHCJIEHHBIX CIOCOOOB, HW3BECTHBIX B MaHHOH obOmactu TexHuku. llpumep cmocoba
BKJIFOYAaeT  (PPAaKLMOHHYIO  MEPEeKPUCTAIUIM3ALMIO  C  HCIOJb30BAHHWEM  XHUPAJIBHOM
pa3leNUTEeNbHON KHMCJIOTBI, KOTOpasl SIBJSIETCS ONTHYECKHM AaKTUBHOM cojeoOpasyroleit
opranuydeckoil kuciorod. Iloaxonsiiue pasmenstolie areHThl i CHoco0OB (pakKIMOHHON
NEePEeKPUCTAIITM3ALUY TIPEACTABISIOT COOOM, HaNpUMep, ONTHYECKH aKTHBHBIE KUCIIOTBI, TAKHE
kak D- u L-popMbl BUHHOW KHCIIOTBI, TUALETUIBHHHON KUCIOTHI, THOSH30MIBUHHON KUCIIOTHI,
MHUHIAJIBHOH KHCJIOTBI, SIOJOYHOH KHCJOTBI, MOJIOYHOM KHCJIOTBI WJIM Pa3sHOOOpa3HBIX
ONTHYECKH aKTHBHBIX KaM(OpCyIb(POHOBBIX KHCJIOT, TaKuX Kak [-kamdpopcyibhoHOBasI
kucjaora. Jlpyrue pasdensiomde areHThl, MPUTOAHbIE JUIA CIOCOOOB  (DPaKIIMOHHOM
NEePEeKPUCTAIM3AINH, BKIOYAlOT B  ce0s  CTePeOM3OMEpPHO  4YHMCThle  (OPMBI  O-
metwiOeH3unamuna (nanpumep, S u R Gopmbl mwim guacrepeoMepHO 4HCTbie (GOpMBI), 2-
dbeHunraumMHONA, HOpadenpuna, s¢eapuna, N-merrmiddeapruHa, UKIOTeKCIIdTHIaMUHA, 1,2-
IUaMHUHOLMKJIOTEKCaHa U TOMY TOAOOHOE.

Paznenenne paneMuuecKux CMeced TakKe MOXKHO NPOBOOUTH JJIOMPOBAHHEM Ha
KOJIOHKE,  COoAep)kamlell  ONTUYeCKH  AKTUBHBIM  pasOesioluil  areHT  (nanpumep,
OUHATPOOEH30MI(PeHIITTULIH). [ToIXOnsAIyI0 KOMITO3UILIUIO PACTBOPUTENEH ISl SIFOUPOBAHUSI
MOJKET OTIPENEIUTh CIIELUAINCT B JTAHHOH 00J1aCTH TEXHHKH.

CoenuHeHusi, TpPEUIOKEHHBIE B JaHHOM JIOKYMEHTE, TakXKe BKIIOYAT B ce0s
TayToMepHble popmbl. TayToMepHbIe (YOPMbI BO3HUKAIOT BCJIEACTBHE OOMEHa OAMHAPHON CBSI3U
C cocenHell NBOMHON CBSI3bI0 M COMYTCTBYIOINErO IEpexoia MpoToHA. TayTomepHble (HOpMBI
BKJIFOUAIOT B c€0sl MPOTOTPOIHBIE TaAyTOMEPHI, KOTOPbIE OTJINYAIOTCS MECTOM IPUCOEINHEHHS
NPOTOHA W HMEIOT OAMHAKOBYIO HMIMpHUEcKyl0 ¢Gopmy u obmuit 3apsa. Ilpumepsr
HNPOTOTPOIHBIX TAYTOMEPOB BKIIFOYAIOT B ce0sl Mapbl KETOH-EHOJI, apbl aMUA-UMHIHASL KUCIIOTA,
napsbl JaKTaM-JIAKTUM, TIapbl eHAMUH-UMUH U KOJIbLIEBbIE ()OPMBI, /i€ TPOTOH MOKET 3aHUMAThb
aBa win OoJiee MOJOXKEHUH reTepOLMKINIEeCKOi cuctembl, Hanpumep, 1H- u 3H-umupazon, 1H-,
2H- u 4H-1,2,4-tpuazon, 1H- u 2H-uzoungon, 2-ruapokcunupunud u 2-nupunon u 1H- u 2H-
nupason. TayromepHble (GOpPMBI MOTYT HAXOAUTHCS B PABHOBECHH WM OBITH CTEPHYECKH
3a0JI0KMPOBaHBI B OAHOH (pOpMe C UCTTOJIb30BAHHEM TOAXOISLIETO 3aMEIIEHUSI.

Bce coenunenus u ux (papMaleBTHUECKU MPUEMIIEMbIE COJI MOTYT HAXOIUThCS BMECTE
C IPYTUMH BELIECTBAMH, TAKUMH KaK BOZa M PACTBOPUTENN (HAPUMEp, THIPAThI U COJIbBATHI),
WJIA MOTYT OBITh BBIACIICHBI.

B HEKOTOpPBIX BapHaHTax OCYLIECTBICHUS M300PETEHUsS MOJYUYEHUE COCTUHEHHH MOXKET
BKJIFOYATh OOABJICHHE KUCJIOT WJIM OCHOBAHUH, HANpHUMeEp, IJIsl KaTaln3a JKeNaeMOW peakiuu
WM 00pa30BaHMsI CONEBBIX (POPM, TAKUX KaK COJH MPUCOCTMHEHUS KUCIIOTBHL.

ITpumep KuCIOT MOryT OBITH HEOPTAaHMYECKHMMH WM OPTaHUYECKUMHU KHUCJIOTAMH H
BKJIFOYAIOT, HO HE OTPAaHUYMBAIOTCS UMH, CHIbHBIE U Cila0dble KHCIOThL. HekoTtopblie mpumepsl
KHCJIOT BKJIFOYAOT B €05l COJSTHYIO KHUCIIOTY, OPOMHCTOBOZAOPOAHYIO KUCIIOTY, CEPHYIO KUCIIOTY,
dbocopHyr0  KHUCIIOTY, H-TONYOJCYJb(OHOBYIO KHCIOTY, 4-HUTPOOCH30MHYIO KHCJIOTY,
METaHCYJIb(POHOBYIO KHCIOTY, OE€H30JCYJIb(OHOBYIO KHUCIOTY, TPU(PTOPYKCYCHYIO KHUCIOTY U

a30THYI0 kucnoty. HekoTtopsle crnaOble KHCIOTBHI BKJIIOHYAIOT B Ce€0s, HO HE OrpaHHYUBAIOTCS
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UMH, YKCYCHYIO KHCJIOTY, IMPOITMOHOBYIO KHUCIIOTY, OyTAHOBYIO KHCJIOTY, OSH30HHYIO KHCIOTY,
BUHHYIO KHCJIOTy, II€HTAHOBYHK) KHCJIOTY, TI€KCAHOBYIO KHCJOTY, TENTaHOBYIO KHCJIOTY,
OKTaHOBYHO KUCJIOTY, HOHAHOBYIO KUCJIOTY U A€KAHOBYIO KHCIIOTY.

IIpumepsl OCHOBaHMI BKJIIOYAIOT B Ce0sl TMAPOKCUA JIUTHSL, THUAPOKCHUI HATpHs,
TMAPOKCUA Kanusi, KapOoHAaT JuTus, KapOOHAT HATpus, KapOOHAT Kauus M THApoKapOoHAT
HaTpusi. HexoTopsle mpuMeps! CHIIbHBIX OCHOBAHHMI BKJIIOYAIOT B Ce0s, HO HE OrPaHUYHBAIOTCS
UMH, TUAPOKCU], AJKOKCHBI, aMHU/bl METAJJIOB, THAPUBI METAJUIOB, AUAJIKHIAMHU/IbI METAJLIOB
U apuJIaMHHBbI, TOEC, AJIKOKCHUAbI BKJIIIOYAIOT B cels JIUTUCBBIC, HATPUCBBIC U KaJIMEBBIC COJIN
METHII-, 5TUJI- U Tpe’T—6YTI/IJIOKCI/II[OB; aMHuabl METAJIJIOB BKJIKOYAIOT B cels aMuJl HATpusa, aMHuJq
KaJiud U aMUuJ JIUTUA, TUAPUABI MCTAJJIOB BKJIIOYAIOT B cels TUMAPUA HaTpUsA, TUAPUI KaJlud U
TUAPpUA JMTHA, W JUAJIKWJIaMUAbl METAJJIOB BKJIHOYAaKOT B celst JIUTUCBBIC, HATPUECBBIE U
KaJUeBble COJNM METWI-, OTWI-, H-TPONMWI-, HW30NPONUI-, H-OyTHI-, mpem-0yTui-,
TPUMETHUIICUIINIT- U HUKJIOTCKCUJI3aMEIIICHHBbIC aMUO0B.

B HEKOTOPBIX BapHaHTAX OCYLICCTBJICHUSA 1/1306peTeH1/1$[ COCAUHECHUA, MPEIJIOKECHHDBIC B
AAHHOM JOKYMECHTC, WJIKM UX COJIM N0 CYHIECTBY BBIACIICHDL. HOI[ «MO CYHECTBY BBIACIICHBD
noApa3yMeBacTCA, YTO COCAUHECHUE 10 MeHbIIeH MEpPE YaCTUYIHO UJIU B 3HAUYUTEIbHON CTEIeHH
OTHENIEHO OT CPeIbl, B KOTOPOI OHO OBLIO MONyueHO Wiu oOHapyskeHo. YacTudHoe pasneneHue
MOKET BKJIKOYAaTh, HAIPUMEP, KOMITIO3HULIUIO, o6orameHHy}o COCANHCHUAMU, TPCAJIOKCHHBIMHA B
naHHOM paokyMmeHTe. OTneneHue 1o CYLIeCTBY MOXKET BKJIIOYATh B Ce0s KOMITO3HIIHY,
cofieprkaliye no MeHbluel Mepe okono 50%, no MeHblueil Mepe okosio 60%, Mo MeHblIel Mepe
okono 70%, no Menblieil Mepe okosno 80%, no MeHblueill Mmepe okoio 90%, no MeHbllelH Mepe
okono 95%, mo MeHbliell Mepe okono 97% unum mo MeHblled mepe okono 99% wmacc.
COEIMHEHUH, TPEUIOKEHHbIX B JAHHOM JOKyMeHTe, Miau ux conedl. CrnocoObl BbImeNneHus
COEIMHEHUH U UX COJIeH SIBJIIOTCSI OOBIYHBIMU B JAHHOM O0JIACTU TEXHUKH.

ITonpasymeBaercs, 4TO TEPMHH «COEJUHEHUE», B KOHTEKCTE€ JAHHOIO JOKYMEHTA,
BKJIFOYAeT B ce0sl BCE CTEPEOU3OMEPBI, M€OMETPUYECKUE HM30MEpBI, TAyTOMEPhl M H30TOIbI
MpeNCTaBJIeHHbIX CTPYKTYyp. I[Ipenmosyaraercsi, 4TO COENUHEHUs, WUACHTU(DUIMPOBAHHBIE IO
HA3BAHUIO WJIM CTPYKType Kak OJHA KOHKpeTHasi TayToMepHas (opma, BKIHOYAOT Ipyrue
TayTOMEpHbIE (POPMBI, €CITU HE YKa3aHO UHOE.

Beipaxenue «papmarieBTHYECKH MPUEMIIEMBINY» B JAHHOM KOHTEKCTE HCIIOJIB3YIOT MJIS
00O3HaueHHsT TeX COEAMHEHWH, MaTepuasioB, KOMIIO3WLUI W/WIN JIEKAPCTBEHHBIX (HOpM,
KOTOpPBIC C MGHHHHHCKOﬁ TOYKH 3PCHUA TNOAXOAAT IJId MPUMCHCHHUA B KOHTAKTC C TKAHAMU
YeJIOBEKA U JKMBOTHBIX O€3 YPe3MEpPHOH TOKCHYHOCTH, PA3APaKEHUsI, aJNIEPIrHIeCKON peakunuu
WIA Jpyrux mnpo0ieM WIHM OCJIOKHEHHH, COpasMepHO C pPa3yMHBIM COOTHOIIEHUEM
TIOJIb3BI/PHUCKA.

JlaHHasi 3asiBKa TaK)ke BKIOYAaeT B ce0s (papMaleBTHUECKH IpHEMJIEMbIE COJIU
COEAMHEHUH, ONMMCAHHBIX B IAHHOM JOKyMeHTe. JlaHHOE OINMMCAaHHE TaKKe BKIOYAeT B cels
(I)apMaLIeBTI/ILIeCKI/I MPpUEMJIEMBIE COJIN COeI[PIHeHI/IfI, ONMUCAHHBIX B HJAaHHOM HOOKYMECHTEC. B
KOHTEKCTEC HAaHHOI'0 AOKYMCHTA TCPMHUH (((I)apMaLIeBTI/ILIeCKI/I NPpUEMIIEMBIE COJIN» OTHOCUTCA K

MPOU3BOAHBIM OIMHNCAHHBIX COGHHHGHHﬁ, npu 35TOM HCXOOAHOEC COCAUHCHUEC MO,I[I/I(I)I/II_[I/IpYIOT
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IyTEM IPEBPAILEHHUS CYLIECTBYIOLIEr0 KUCIOTHOTO MM OCHOBHOTO ()parMeHTa B €ro COJIEBYIO
dopmy. Ilpumepsr ¢apmManeBTHUECKU NPHUEMJIEMbIX COJIEH BKJIIOYAIOT B cebs, HO He
OrpPaHUYMBASCh UMH, COJM MUHEPAJbHBIX WM OPraHUYECKUX KHUCJIOT C OCHOBHBIMU OCTAaTKaMH,
TAKUMHU KaK aMHHBL, COJIU LIEJIOYel MM OPraHMYeCKUX OCHOBAHMUHN C KHCJIOTHBIMU OCTAaTKaMH,
TaKUMH KaK KapOOHOBBIE KUCJIOTBI, U TOMY HofnoOHoe. PapmManeBTHYeCKH PUEMIIEMbIE COJIH IO
JaHHOMY M300pETEeHHI0 BKIIOYAOT B Ce0s NPUHATbIE HETOKCHUYHBIE COJH HCXOAHOTO
COEAMHEHUs, TOJyuYeHHbIE, HANPUMEpP, U3 HETOKCUYHBIX HEOPraHWYEeCKUX WM OpPraHUYeCKHX
KUCIOT. DapManeBTHUECKH MPUEMJIEMbIE COJIM IO JaHHOMY H300PETEeHHIO MOTYT OBITh
CHHTE3MPOBAHBbI M3 HCXOAHOTO COENUHEHHsS, KOTOPOE COAEPKUT OCHOBHBIH WMJIM KHUCJIOTHBIH
(parMeHT, ¢ MOMOIIBIO TPATULMOHHBIX XUMHUYECKHX criocoboB. Kak mpaBuio, Takwe coiu
MOTYT OBITh TIOJYYEHbI NMyTeM MPUBEACHUS B KOHTAKT IAHHBIX COCOUHEHUH B CBOOOIHOM
KHUCJIOTHOH WJIM OCHOBHOH (OpMax CO CTEXHUOMETPHUYECKHUM KOJUYECTBOM MOIXOMASIIETO
OCHOBAHUS MJIM KUCJIOTHI B BOJIE, WJIM B OPTaHUYECKOM PACTBOPUTENIE WIIM B X CMECH, B LIEJIOM
NPEATIOYTUTENIbHBIMU SIBIITEFOTCS HEBOJAHBIE CpEAbl, Takue Kak MpOCTOW 3(up, STHiamerar,
CIHPTHI (HATPUMEpP, METAHOJ, 3TAHOJ, MU30MponaHon win Oyranon) wim auetoHuTpus (ACN).
Ilepeunn momxomsimux cosieli HaxonmaTrcss B Remington Pharmaceutical Sciences, 17-e w3z,
Mack Publishing Company, HWcron, Ilencunbanms, 1985, ctp. 1418 wu Journal of
Pharmaceutical Science, 66, 2 (1977), xaxnplii U3 KOTOPBIX BKJIIOYEH B HAHHBIH JOKYMEHT
MIOCPEICTBOM CCHUIKU B TIOJTHOM OOBEME.

Cunmes

Kak Oyner MOHATHO CHELUANUCTaM B JAaHHOM OOJNACTH TEXHHKH, INPEIJIOKEHHBIE B
TAHHOM JIOKYMEHTE COeIMHEHHs], BKIIF0Yast X COJH U CTEPEOU30MEPBI, MOTYT OBITh MOJYYEHBI C
UCIIOJIb30BAHUEM M3BECTHBIX METOAOB OPraHUYECKOIO CHHTE3a U MOTYT ObITh CHHTE€3UPOBAHbBI B
COOTBETCTBUH C JIFOOBIM U3 MHOTOYHCIICHHBIX BO3MOJKHBIX ITyTeH CHHTE3A.

Coenunenusi ¢popmyibl (I) Moryr ObITh MOJy4eHBI M3 HEOOS3aTEIbHO 3AIMIIEHHBIX
(Hanpumep, P=auermn wim n-merokcuGenswi) Guimkinos 1-1 rae Y® mnpencrasusier coboii
rajored (Hanpumep, Cl, Br wmu I) wim ncepnoranoren (Hampumep, OTf wim OMs), kak
npowurocTpupoBaHo Ha Cxeme 1. bunmkn 1-1 moker ObITh BBEIEH B pPEAKIHMIO KPOCC-
coueranns ¢ 1-2, e M' npencrasisier co6oii GOPOHOBYIO KHCIIOTY, CIOXKHBIN 3(up GOpOHOBO
KHUCJIOTHI, TpU(PTOPOOPAT KaIMs WM MOAXOIAIIUM OOpa3OM 3aMEIIEeHHBIH METajll, TAaKOH Kak
Sn(Bu); wmm Zn, B craHmapTHBIX ycuoBusx peakiuu Cy3yku (Hampumep, B HPUCYTCTBUH
NaJUTAJUEBOr0 KaTalIM3aTopa, TAKOro Kak terpakuc(tpudenmwidocdun)nammanuii(0) wm [1,1'-
ouc(nudenmndochuno)beppoueH |nuxnopnayuiaguii (1), KoMImjiekc ¢ IUXJIOPMETAHOM, W
OCHOBaHHUsl (HampuMmep, KapOOHATHOE OCHOBAaHHWE), WIM B CTAaHNAPTHBIX YCJIOBUSIX DPEAKLUU
Ctunne (Hampumep, B  TNPUCYTCTBUU  Karajmu3atopa nawiagus (0), Takoro Kak
terpakuc(tpudenmwidochun)nammannii(0)), UM B CTAHOAPTHBIX YCJIOBHSIX peakiuu Herwmmu
(marmpumep, B MPUCYTCTBUH NaJIIaJUEBOTO KaTain3aropa, TaKOro KaK
terpakuc(rpudenmidochun)namanmii(0) U [1,1'-
ouc(oudenmnpocuno)peppoueH |nuxnopnayuaguii (1)), ¢ mnonyuenuem coenmaenus 1-3.

ITocne kpocc-coueTanusi HeoOs13aTeIbHO BEIOPAHHBIE 3AIIUTHBIE IPYIIITBI MOTYT OBITh YAAJIEHBI B
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YCIOBHAX, MNOAXOMAIIMX I WX  yJQJIEHHWs, KOTOpbleé TaKke COBMECTUMBI C
(YHKIIMOHAIBHOCTBIO, TpUCyTCTBYyIOIIer B 1-3 (Hampumep, Bo3aeiictBue BomuHoit HCI wm
TpU(TOPYKCYCHON KUCIIOTHI) C TOJyuYeHHEeM coequHeHuii popmyusl (I).

AJIbTepHATHBHO, rpymma Y  MOXET ObITh NPEBPAIIEHA C MOMOLIBI ITOXXOMISIEM
obpaszom 3amerneHHoro merania 1-4 (Hanpumep, M? npezacrasysier codoit B(OH),, Bpin, BF;K,
Sn(Bu); wnu Zn), a 3areM BBeneHa B peakLuro Kpocc-coderanust cl-5 rome W mnpencrasisier
coboit ranoren (Hanpumep, Cl, Br nnu 1) umn ncesnoranoren (Hanpumep, OTf wnmun OMs) B
CTaHHAPTHBIX ycioBusix peakiuu Cy3yku (Hampumep, B TPUCYTCTBHH NAJUIATHEBOTO
KaTanu3aTopa, Takoro  kak  terpakuc(tpudpenundochun)nammanmit(0) wmm  [1,1'-
ouc(nudenundochuno)peppoueH |nuxnopnavanuii (1), KoMmiekc ¢ IUXJIOPMETAHOM, W
OCHOBaHUSl (HampuMmep, KapOOHATHOE OCHOBAaHHWE), WJIM B CTAHNAPTHBIX YCJIOBUSX PEAKLUU
Ctunne (Hampumep, B  NPUCYTCTBUM  Karajmu3atopa nawiaaus (0), Takoro Kak
terpakuc(tpudenmwidochun)nammannii(0)), UM B CTAHOAPTHBIX YCJIOBHSX peakiuu Herwmmu
(marmpumep, B MIPUCYTCTBUU KaTajausaropa najuiaaus (0), TaKoro Kak
terpakuc(tpudenmidochun)namnaanii(0) WIH [1,1'-6uc(audennndocduno)depporeH]
nuxyopnaymaawii (1)), ¢ monydernem ¢ nonyuenueM coenunenusi 1-3. Tlocne kpocc-coueranus
Heo0s13aTeNIbHO BHIOPAHHBIE 3ALIUTHBIE IPYIIITBI MOTYT OBbITh YAAJEHBI B YCIOBHUSX, MTOIXOISIINAX
IUTS VX YOAJIEHUs], KOTOPBIE TAK)KE COBMECTUMBI C ()YHKIIMOHAJIBHOCTBIO, IPUCYTCTBYIOLIEH B 1-
3 (mampumep, Boszeiicteue BogHOW HCI mnm TpuQTOPYKCYCHOW KHCIIOTHI) C MOJYYEHHUEM
coennaeHuit popmyer (I).

Cxema L.
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IIpomesxyTOUHbIE COEMHEHUs ISl MOJyYeHUsl COEANHEHUH, MPEIIOKEHHBIX B JAHHOM

TOKYMEHTE, MOTYT OBbITh MOJy4YeHBI, Kak NnpomurocTpupoBaHo Ha Cxeme II. Hampumep, xeTon
o 1

2-1 moxet ObITh IpeBpalieH B TpeTuuHblid cnupT 2-3 (Y =nanpumep, CF3, CFH) ¢ cunanom 2-
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2 rne Z° npexcrasisieT co0oit rajoren (Hanpumep, F unu Br, nunu H) B craHapTHBIX yCIOBHSX
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(marmpumep, B npucyrcteuu TBAF unu PPh; u DMPU). I'pynmna ranorena W (Hanpumep, Cl, Br
i I) nmn ncepnoranorena (Hanpumep, OTE unun OMs) criupra 2-3 MoskeT ObITh NpeBpalieHa ¢
TOMOIIBI0 TIONXOMAIMM 0OPa30OM 3aMeINeHHOro Meramia 2-4 (manpumep, M' mpencrasmser
coboii B(OH),, Bpin, BF;K, Sn(Bu); wnu Zn) B cTaHAmapTHBIX YCJIOBHUSX (Hampumep, B
NPUCYTCTBUH  IUOOp-CONEpIKALIEero  peareHTa, Takoro Kak  Ouc(ImMHAKOJIAaTOo)IHoop,
NaJUIaINeBOrO KaTajJM3aTopa, Takoro kKak auxyop[ouc(rpudenundocopanmn)|naniaauii nim
ouc(nudpenunpochuno)peppoueH | nuxnopnamiaauii  (II), xommaekc ¢ AUXJIOPMETAHOM, U
OCHOBaHHMs, TaKOro Kak amerar kamusi). COequHEHUs], TMPeIOKeHHbIE B TaHHOM JOKYMEHTE,
MOTYT OBITh CHHTE3UPOBAaHbI M3 MPOMEXKYTOUHBIX COEOUHEHHH 2-4, KCIOJB3Ysl CIIOCOOBL,
onucaHHble Ha Cxeme 1.
Cxema II.
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ITpomMekyTOUHbIE COEANHEHHs AJISI TOJyYeHHsI COeAMHEHUH, NPENIOKEHHBIX B JTAHHOM
JIOKYMEHTE, MOTYT OBbITh TMOJNy4YeHbl, Kak mnpowuroctpupoBaHo Ha Cxeme III. Hampumep,
anpaerus 3-1 MOXeET BCTYNaTh B PEAKLUIO ¢ HykJeopuiom (Hanpumep, peaktus I puHbsipa uim
ANKWJUINTUEBBIN pEareHT) C MoyiyuyeHHeM BTOpHYHOro cnupra 3-2. Bropuuneiii ciupt 3-2 MOXxeT
ObITh OKucieH a0 keroHa 3-3. Keron 3-3 moxer ObITh NpeBpalleH B TPETHUYHBIA crupT 3-5
(Y1=HanpnMep, CF; wmu CF,H) ¢ cunanom 3-4 rre z! npezacTasysieT coOoi rajoreH (Harmpumep,
F wmn Br, nnu H) B cranmaptHeix ycnoBusix (Hanpumep, B npucyrctsuu TBAF wnu PPh; u
DMPU). I'pynma ranorena Y~ (sanpumep, Cl, Br wmu I) unm ncesnoranorena (sanpumep, OTE
wimi OMs) crnmupra 3-5 Moker ObITh MNpeBpalieHa ¢ TOMOINBI MOAXOISAIIUM 00pazom
3aMelneHHoro Merauia3-6 (Hampumep, M! npencrasisier cobori B(OH),, Bpin, BF;K, Sn(Bu)s
Wi Zn) B CTAHJAPTHBIX YCJIOBHSX (HAIIPUMEp, B MPUCYTCTBUH AHOOP-COAEPIKALIETO PEareHTa,
TAKOr0  Kak  Ouc(MMHAKONATO)ANOOp,  MAUIAmUEBOrO  KaTalu3aTopa, TaKOro  Kak
nuxjiop[ouc(tpudenundochopanmn)|mammaguii WA
ouc(nudpenundpochuno)peppoueH | nuxnopnamtaauii(ll), KoMmIuiekC ¢ AUXJIOPMETAHOM, U
OCHOBAHUS, TAKOro Kak anerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITP CHHTE3MPOBAHBI M3 IPOMEKYTOUHBIX COCAMHEHUH 3-6, HCIONB3ysl CIOCOODI,
onucaHHble Ha Cxeme .

Cxema III.
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ITpoMeKyTOUHbIE COEAMHEHHs! AJISI TOJTyYeHHs] COSAMHEHUH, NPENIOKEHHBIX B JTAHHOM
IOKYMEHTE, MOTyT OBbITb MOJyYeHbI, Kak mnpowunoctpupoBano Ha Cxeme IV. Hampuwmep,
anpaerun 4-1 Moxxer ObITh MpeBpalieH BO BTOPUYHBIN criupt 4-3 Y' =nHanpumep, CF3; unu
CF,H) ¢ cumanom 4-2 rme Z' mpencrasmser coboii ranoren (manpumep, F wiu Br, nmu H) B
CTaHAApPTHBIX ycioBusix (Harmpumep, B npucyrcteud TBAF wmmu PPh; u DMPU). Bropuunsrit
criupt 4-3 moxer ObITh okucieH 10 ketoHa 4-4. Keron 4-4 MokeT BCTymaTh B PEAKLUIO C
HykJeopuiaoMm (Harpumep, peakTuB [ puHbspa WIM aJKWIIUTHEBBIH pEareHT) C MOJy4YeHHEM
TpernyHoro cnupra 4-5. I'pynna ramorena W (sanpumep, Cl, Br wnu I) unu ncesnoranorena
(mampumep, OTf unu OMs) cnupta 4-5 MOkeT OBbITh MpeBpallieHa ¢ MOMOLIBI) MOAXOASIINAM
oGpasoM 3amereHHoro Meramiad-6 (Hanpumep, M' npexcrasnsier coGoit B(OH),, Bpin, BF;K,
Sn(Bu); wiu Zn) B CTaHAAPTHBIX YCJIOBHSX (HAMpUMEp, B MPUCYTCTBUU IUOOP-COIEpPIKAIIETro
peareHTa, Takoro kak OwucC(ImUHAKONATO)auOOp, MaJIaAUEBOr0 KaTaju3aTopa, TaKOro Kak
nuxJiop[ouc(tpudenundochopanmn)|mamnaguii WU
ouc(nudenunpochuno)peppoueH |nuxnopnaymaauii (1), KOMIIEKC ¢ IUXJIOPMETAHOM, W
OCHOBAHUS, TAKOTrO Kak anerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITP CHHTE3MPOBAHBI M3 IPOMEKYTOUHBIX COCAMHEHUH 4-6, HCIONB3ysl CIIOCOOBI,
onucanHble Ha Cxeme 1.

AnprepHatuBHO, rpynna ramoresa W (Hanpumep, Cl, Br wimm I) wnu ncesporanorena
(manpumep, OTf wiu OMs) cnuprad4-3 MoxkeT ObITh MpPEBpalleHa C MOMOIIBI) MOAXOSIIIIM
oGpasom 3amernenHoro Meramiad-6, rme R® npencraemser coboit H (manpumep, M’
npencrasisier coboit B(OH),, Bpin, BF;K, Sn(Bu); uam Zn) B CTaHAAPTHBIX YCJIOBUSIX
(HarpuMep, B MPHUCYTCTBUU THOOP-COAEPIKAILErO peareHTa, TAKOro Kak Ouc(muHaxkoaaTo)auodop,
NaJUTaJUeBOr0 KaTaln3aTopa, TaKoro Kak nuxiop|ouc(tpudennndocdopannn)|nammanmii wim
ouc(oudenmnpocpuno)peppoueH |nuxnopnauiaguii(Il), kKoMIIekC ¢ AUXJIOPMETaHOM, W

OCHOBAHUsA, TAKOI'O KakK anerar Ka.]'II/Iﬂ). COGI[I/IHGHI/UI, NpEAJIONKECHHBIE B JAHHOM OOKYMCHTE,
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MOTYT OBITh CHHTE3UPOBAHBI W3 MPOMEKYTOUHBIX COENUHEHUN 4-6, HCIONb3ys CHOCOOBI,
onucauubie Ha Cxeme 1.
Cxema IV.
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ITpomMeKyTOUHbIE COENUHEHHs! ISl TOJMYYEeHUsI COSNUHEHNH, MPEJIOKEHHBIX B JAHHOM
TOKYMEHTE MOTYT OBbITh IMOJIyueHbl, Kak MpomuocTpupoBanHo Ha Cxeme V. Hanpumep, kucnora
5-1 moxer ObITh TpeBpalieHa B amua BaiinpeOa 5-2. Amup Baitapeba 5-2 moxer BCTynaTh B
peakmuo ¢ HykieopuaoM (Hampumep, peakTuB I puHbspa WIM aJKUJUIMTHEBBIN peareHr) C
nojnydeHuem keroHa 5-3. Keron 5-3 moxer ObITh mpeBpamieH B TPETUYHBbIH crupr 5-5
(Y1=HanpnMep, CF; wmu CF,H) ¢ cunanom 5-4 rne 7! npezacTaBysieT co0OM rajoreH (Harmpumep,
F wmn Br, nnu H) B cranmaptHeix ycnoBusix (Hanpumep, B npucytcrBuu TBAF umm PPhs u
DMPU). I'pynna ranorena W (Hanpumep, Cl, B unu I) wmn ncesgoranorena (Hanpumep, OTf
wii OMs) crnmpra 5-5 Moker ObITh mNpeBpalieHa ¢ TMOMOINBI MOAXOISAIUM 00pasom
3aMEIEeHHOro MeTaias-6 (Hampumep, M! npencrasysier cobori B(OH),, Bpin, BF;K, Sn(Bu)s
WK Zn) B CTAHJAPTHBIX YCJIOBHSX (HAIIPUMEp, B MPUCYTCTBUH AHOOP-COAEPIKALIETO PEareHTa,
TAKOr0  Kak  Ouc(mMHAKONATO)AuOOp,  MAUIAUEBOrO  KaTalu3aTopa, TaKOro  Kak
nuxJiop[ouc(tpudenundochopanmn)|mammaguit WU
ouc(nudpenundpochuno)peppoueH | nuxnopnamtaanii  (II), KOMIUIEKC C AUXJIOPMETaHOM, W
OCHOBAHUS, TAKOTro Kak auerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITP CHHTE3MPOBAHBI M3 IPOMEKYTOUHBIX COCAMHEHUH 5-6, HCIONB3ysi CIOCOODI,
onucaHHble Ha Cxeme 1.

Cxema V.



,I\ A R g A
w7 F e w7 el W T g 4 Kﬁ
KS eDNH e [ i " RAL A e
HO \H)Qxé..x _— - Q,N T(kﬁ{bk R“\IHQW}&
0 g 0
51 52 5-3
F
- i——F
Iz
54
Mi W
G ‘*wa w7 }x wE
i H Mersnnuposasue =] "
HO ‘i HO e

Coenunenus: popmyast (I) Takke MOTyT OBITH MOMYYEHBI, KaK MPOMJUTFOCTPHPOBAHO HA
Cxeme VI. Hampumep, rerepoapomaruyeckuii amuH 6-1, rae Y* npencTaBisier coOol rajoreH
(marmpumep, Cl, Br mnu [), Moxer BCTymarb B peakUyi0 ¢ ajb(a-raloHeHKapOOHMIBHON
Mpom3BOHOI 6-2, rie Y~ mpencraBiser coboii ranoreH (Hanpumep, Cl wm Br), ¢ monydeHnem
rerepourkyia 6-3. AmuHorpynma 6-3 mMoskeT ObITh HEOOSI3aTENIbHO 3alIHINEHA MOIXOISIIeH
3amUTHON rpynmoi P (Hampumep, auneruna) B CTaHZAPTHBIX YCJIOBUSX (HampuMep, B
NPUCYTCTBUHM  ALETWIXJOPHAA WM  YKCYCHOI'O  aHTMAPHIA, OCHOBaHHUsS  (Hampumep,
TPUSTWJIAMHUH) U, HE0Os3aTeNbHO, Karanuzaropa (Hampumep, 4-IUMETHIAMUHONUPUIUH) ) C
nojiydeHueM 3amumeHHoro amuHa 6-4. CoenuHenune 6-4 MoxkeT ObITb TraJJOT€HHPOBAHO C
HIOMOLIBIO MOAXOMSIINX PEAreHTOB, TAKUX KaK N-XJIOpCYyKUMHUMUI, N-OpOMCYKLMHHUMUA I
N-noacyKUMHUMUA, C TOJy4deHHEM TrajoreHuna 6-5 rae Y’ npexacTasisier coboi rpymmy
rajoreHa (Hampumep, Cl, Br wmm I). Tamorenun 6-5 moxer OBITH CENEKTHBHO BBEAECHO B
peakimio Kpocc-coderanusi ¢ 1-2, rne M'mpescraBisier coGoil GOPOHOBYIO KHCIOTY, CIOXKHbII
3¢up OOPOHOBOM KHCIOTBHI, TPUPTOPOOPAT KaMUS WM MOIXOIAIIMM OOpa3oM 3aMelleHHbBIH
MmeTajul, Takol kak Sn(Bu)s wiu Zn, B ctaHnapTHbIX ycioBusix peakuuu Cy3yku (Hampumep, B
NPUCYTCTBUH MaJIJIAIUEBOTO KaTaJIn3aTopa, TAKOro KaK
teTpakuc(tpudennndocdun)nammanuii(0), 1 ocHOBaHUS (HapUMep, KapOOHATHOE OCHOBAHHE)
WIM B CTaHIAPTHBIX YCIOBHSX peakuuu CTmuie (Hampumep, B NMPUCYTCTBHM KaTalnu3aTopa
nawtagust (0), takoro kak Tterpakuc(tpudpenmwipochun)nanaanuii(0)), uam B CTaHZAPTHBIX
ycloBusax peakiuu Hermmu (Hampumep, B MPUCYTCTBUU MAJUIQAUEBOTO KaTAJIN3aTOPA, TAKOTO
KaK terpakuc(tpudernndochun)namanuii(0) WIH [1,1'-
ouc(nudenmnpochuno)deppoueH | nuxnopnautaguii (1)), ¢ mnonydeHuem coenwHeHHsr 6-6.
CoenuHeHHe 6-6 MOXeT ObITh BBEIEHO B PEAKIMIO KpOCC-coderanms ¢ 6-7, rme M’
npeAcTaBisieT co00i OOPOHOBYIO KUCIIOTY, CIOXKHBIN 3¢(pup OOpOHOBOI KHCIOTEI, TpruTOopOOpaT
Kaqusg WM TOOXOMSAIUM o0pa3oM 3aMelleHHbI Meramn, Takoi kak Sn(Bu); wim Zn, B
CTaHAApTHBIX ycinoBusix peakunn Cy3yku (Hampumep, B TPUCYTCTBUM TaJUIQAHEBOTO

Katajau3aTopa, Takoro kak ouc(audenumndochuno)peppoueH]|nuxnopnamiaanii (II), kommiekc ¢
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IUXJOPMETaHOM WK Ouc(nu-Tper-OyTin(4-aumernnaMmuHopeHmn)GochrH ) IuXIopHauiaani
(IT), m ocHOBaHUs (HanpuMep, KapOOHATHOE OCHOBAaHUE WU (PTOPUA L1e3Us1), WM B CTAHAAPTHBIX
ycnoBusax peakunu Ctuiie (HampuMmep, B MPUCYTCTBUU KaTanuzaTopa najuaaus (0), Takoro kak
terpakuc(tpudenmwidochun)nannanuii(0)), UM B CTAHAAPTHBIX YCJIOBHSIX peakuuu Herummu
(marmpumep, B NPUCYTCTBUH NaJIagueBoro KaTaJn3aropa, TaKOro KaK
teTpakuc(tpudenundochun)namnanuii(0) WIH [1,1'-
ouc(nudennndocpuno)peppouen|auxnopnamianuii (II)), ¢ nomayueHwmem coenuHeHus 6-8.
HeoOsi3aTenbHO BbIOpaHHAsl 3alIUTHAsl TPYINa MOXKeT ObITh yaajieHa B COOTBETCTBHHM CO
Cxemoii I nist obecriedenus: nonydeHHbIX coequHenuii popmysl (I).

AJbTepHATUBHO, rajioreHu]] 6-5 MoxkeT ObITh CENEKTHMBHO BBEIEH B PEAKIUIO KpPOCC-
coueranns 6-7, e M*npencrasisier coboii GOPOHOBYIO KHCIOTY, CIOXKHBIN 5bUp GOPOHOBOIA
KHUCJIOTHI, TpU(PTOpOOpAT KaIMs WIM MOAXOIAIIMM OOpa3oM 3aMEIIeHHbIH MeTajul, TAaKOH Kak
Sn(Bu); wmm Zn, B craHmapTHBIX ycioBHsx peakiun Cy3yku (Hampumep, B HPUCYTCTBUH
NaJUTAJUEBOr0 KaTajn3aTopa, Takoro kak oOmc(audennndocduno)deppoueH]auxnopnaniaguii
(1D, KOMILJIEKC v IUXJIOPMETAHOM WJIn ouc(nu-Tper-oyTui(4-
numetriamMuHop e )pochuH)nuxnopnauaanii (1), u ocHoBaHus (Hampumep, kKapOOHaTHOE
OCHOBaHME WJIU (PTOpUA Le3us1), WIM B CTAHAAPTHBIX YCIOBUsAX peakiuu Ctuiuie (Hampumep, B
NpUCYTCTBUH Katajm3aropa nautaaus (0), Takoro kak Terpaxuc(rpudeHundochus)namiaanii
(0)), miu B cTaHAAPTHBIX YCIOBUAX peakunu Herumm (Hanpumep, B MPUCYTCTBUH MAJUIAHEBOTO
KaTanu3aTopa, Takoro  kak  terpakuc(tpudpenunpochun)mammanuit(0) wmmm o [1,1'-
ouc(nudpenundpochuno)peppoueH | nuxnopnamwaauii (II)), ¢ nomydyenuem coenuHeHus 6-9,
KOTOPBII MOXET OBITh JOMIOJIHUTENBHO BBEJEH B PEAKLIUIO KPOCC-COYETAHUSI B COOTBETCTBHH CO
Cxemoii I niis1t obecrniedenus mony4eHHbIX coenuHeHnit popmynsi (I).

Cxema VL
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@opsyna (1]

Coenunenust popmydel (I) Takke MOryT OBITh MOJYYEHBI, KaK MPOUJUTIOCTPUPOBAHO HA
Cxeme VII. Hanpumep, rerepoapomaruueckuii amud 7-1, rme Y u Y® MPEICTABIISIFOT COOOH
raJIOTEHOBBIE TPYIIIBI, MOKET BBEJICH B PEAKLUIO C TPOU3BOAHBIMH aJib(ha-rajoreHKkapOooHmia 6-
2, e Y’ npencTasisier codoit ranored (Hanpumep, Cl wu Br), ¢ mony4yenuem rereporukia 7-2.
lanorenupoBanue rerepounkia 7-2 TMOAXOASIINMHU peareHTaMu, TaKUMH Kak  N-
XJIOPCYKIMHUMU, N-OpOMCYKIMHUMUZ WM N-HOACYKLIMHUMUA, MOXET JaTh rajoreHun 7-3,
roe Y° npenctasisier codoit rpymmy ranmoreHa (Hampumep, Cl, Br wmm I). HykneodpunpHoe
apoMaTHYecKoe 3aMmelneHue rajoreHupa 7-3 amuHoM 7-4  (Hampumep, NHz wimm  m-
METOKCHOEH3MJIAaMUH) MOXKeT AaTh rajoreHun 7-5 . T'ajgorenun 7-5 mosxeT ObITh CEJIEKTHUBHO
BBEIGH B PEAKLMIO Kpocc-coueranns ¢ 1-2, rme M'mpencrasmsier coGoii GOPOHOBYIO KHCIOTY,
CIOXHBIA 3pup OOpOHOBOH KUCHOTHI, TpudTOopOOpaT Kalusg WIH MOAXONALINM 00pa3om

3aMeLIeHHbIH MeTa/ul, Takoi kak Sn(Bu)s mnu Zn, B craHnapTHbIX yciaoBusix peakiun Cy3yku
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(Hampumep, B MPUCYTCTBUH NaJIaJUEeBOTO KaTaJn3aTopa, TaKOTo KakK
terpakuc(tpudennndocdun)nammaanii(0), u ocHoBaHUs (HampumMep, KapOOHATHOE OCHOBAHUE),
WIM B CTaHJAPTHBIX YCIOBHsIX peakuun Ctune (Hampumep, B NPUCYTCTBUM KaTalau3aTopa
namwtagust (0), takoro kak Tterpakuc(rpudpenmnpochun)nannanuii(0)), uam B CTaHAAPTHBIX
ycnoBusAx peakiuu Hermmum (Hampumep, B NMPUCYTCTBUU MAJUIAAUEBOrO KaTaJlIN3aTopa, TaKOro
kak Terpakuc(rpupenmndochun)namianuit(0) wmm [1,1-6uc(audpennndocduno)dpeppoueH]
nuxnopnauaauii (1)), ¢ nonyyenuem coenunenus 7-6. Coenunenue 7-6 MoxeT ObITh BBEIEHO B
peakLmio Kpocc-coderanusi ¢ 7-7, rae M nmpencrasnsier coGoii GOPOHOBYIO KHCIOTY, CIOXKHbII
3¢up OOPOHOBOM KHUCIOTHI, TPUPTOPOOPAT KaUs WM MOAXOMSIIAM OOPa3OM 3aMelleHHBIN
Mmetajul, Takol kak Sn(Bu)s; wim Zn, B cTaHmapTHBIX yciaoBusix peakuuu Cy3yku (Hampumep, B
NPUCYTCTBUH MaJIJIAIUEBOTO KaTaJIn3aTopa, TAKOro KaK
ouc(nudenmndochuno)deppoueH |nuxnopnauanuii  (II), kKoMIUIeKC ¢ TUXJIOPMETAHOM WJIH
ouc(nu-Tper-Oytmn(4-numermnamunodenmn)pochun)quxnopnauaanid - (II), u  ocHOBaHUS
(marmpumep, kapOOHATHOE OCHOBaHUE WIM (PTOPHI ILE3Hsl), WJIH B CTAHAAPTHBIX YCIOBHUSX
peakmuun Crwute (HampuMmep, B TPUCYTCTBUM KaTanuzaropa mnamianus (0), Takoro Kak
terpakuc(tpudpenmwidochun)nammanmii(0)), wiK B CTAHOAPTHBIX YCIOBHSX peakuuu Herummwm
(Hampumep, B MPUCYTCTBUH NaJIIaJUEBOTO KaTaJIn3aTopa, TaKOTO KakK
terpakuc(rpudenmidochun)nammanmii(0) WUJIn [1,1'-
ouc(nudenmnpocpuno)peppoueH |nuxmnopnauiaguii - (I)) ¢ mocneayomuM — ynajaeHHeM
3aIUTHON rpymnmel B cooTBeTcTBHU cO Cxemoii I Moxer o0ecrieunTh MOTydeHHbIE COSTUHEHUS
dopmysr (I).

ANBTEpHATUBHO, CEJIEKTUBHOE KPOCC-COUETaHHe Trajorenuna 7-5c¢ 7-7 B CTaHAApPTHBIX
ycnoBusax peakuuu Cy3yku (Hampumep, B NPUCYTCTBUH MAaJUIAAMEBOrO KaTajlu3aTopa, TaKoro
kak ouc(audennndocduno)deppoueH]auxiopnamnanuii (II), KOMIJIEKC ¢ AUXJIOPMETAHOM HIIH
Ouc(nu-tper-Oyrun(4- numernnamuHodenun)pochun)auxnopnamiamuii - (II), wu  ocHoBaHus
(Harmpumep, KapOOHATHOE OCHOBaHWE WIM (PTOPHUI ILI€3Hsl), WU B CTAHAAPTHBIX YCJIOBHUSIX
peakimu Cruute (Hampumep, B NPUCYTCTBMM Kataimu3atopa nawiaaus (0), Takoro Kak
terpakuc(tpudenmwidochun)nammannii(0)), UM B CTAHOAPTHBIX YCJIOBHSIX peakimu Herwmmu
(Harpumep, B MPUCYTCTBUH NaJIIaIUEBOTO KaTaJIn3aTopa, TaKOTO KaK
terpakuc(tpudenmidochun)namnanmii(0) WIH [1,1'-6uc(nudenundocduno)depporeH]
nuxyopnaymaanii (1)), moker obecrneunth coenuHeHne 7-8, KOTOpoe MOKET OBITh
JOTIOJIHUTENIPHO BBEICHO B peakuuio B cooTBercTBUM co Cxemoii I, ¢ olecneueHnem
MOJTyUeHHBIX coenuHeHni Gopmys (I).

Cxema VIIL
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Coenunenust ¢popmyinsl (I) Takke MOryT ObITH MOJY4YEHBI, KaK MPOMWLTIOCTPUPOBAHO HA
Cxeme VIII. Hanpumep, rerepoapomarudeckuii amuH 8-1, rae Y° npeAcTaBisier coboit
TaJIOTEHOBYIO TPYIIY, MOXKET BBEACH B PEAKIIHIO C MPOM3BOAHBIMHU ajib(ha-rajoreHKkapOoHua 6-
2, rne Y’ npencrasisier coGoii ranoren (Hanpumep, Cl wu Br), ¢ mosnyuennem rereporukia 8-2.
lanorenupoBanue rerepounkia 8-2 MOAXOASIIMMHU  peareHTaMu, TaKUMHU Kak  N-
XJIOPCYKIMHUMUA, N-OpOMCYKIMHUMUL WK N-HOACYKIMHUMUA, MOXET AaTh rajoreHun 8-3,
roe Y® npencTasisier codoit rpymmy ranoreHa (Hampumep, Cl, Br wmm I). HykneodunsHoe
apomarudeckoe 3amemeHue rajorennpa 8-3 amuHom 8-4 (Hampumep, NHz wmm  m-
METOKCUOEH3MJIAMHH) MOJKET IaTh TajoreHua 8-5 ¢ HeoOs3aTeNnbHO 3alUINEHHBIM AMHUHOM.
I"anorennn 8-5 MokeT TOMOJIHUTENBHO OBITH BBEIEH B PEAKIMIO B cOOTBETCTBUH co Cxemoi I
111 00ecTIeYeHNs OJYYeHHbIX coennHeHnH Gpopmysl (I).

Cxema VIIIL.
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Sopayna {1

Coenunenust popmydel (I) Takke MOryT OBITH MOJYYEHBI, KaK MPOUJUTIOCTPUPOBAHO HA
Cxeme IX. IMonydeHrne nmpoMeKyTOYHOTO coenwHeHus 9-5 w3 mmmpazona 9-1 moxer ObITh
OOCTUTHYTO METOAMH, aHAJIOTHYHBIMU TE€M, KOTOPBIE OMHCAHBI B MEKAYHAPOIHOW 3asiBKE Ne
WO 2016/183094, onucanne KOTOPOH MOJHOCTHIO BKJIFOUEHO B TAHHBIA JOKYMEHT NOCPEICTBOM
ccoinkd.. Amummposarne 9-1 (mampumep, R'? moxer mnpencrasmarte coBoif ankwi) B
CTaHIAPTHBIX YCJIOBUSX (HampuMep, B MNPHUCYTCTBUM areHTta mnepemaun NH,, Takoro kak
xaopamuH, O-(nudennndochuamn)rugpokcunamud Wik O-(4-HUTPOOSH30UIT)rUAPOKCUIIAMHH U
OCHOBAHHUS, TAKOTO KakK TUAPUI HATPUs, I'eKCAMETHJAMCUIIA3aH JIUTHS WIH TPeT-OyTOKCHI
KaJIHsi), @ 3aTeM KOHIEHCAIHS C aJIKWIIXJIOPHOPMHATOM CICO,R", rze R moxer NPEACTABIIATD
co0Oll  anKwibHYI TpymIy, B CTaHZAPTHBIX  YyCJIOBHAX  (Hampumep, obOpaboTka
COOTBETCTBYIOIIMM OCHOBAHHEM, TAKUM KakK NMUPUAMH WINM THAPOKapOOHATa HATPHUS) MOXKET
natb coepauHeHue 9-2. Iuknuzauus 9-2 B NPUCYTCTBUU TMOAXOJSIIErO HCTOYHUKA aMMHUaKa
(manmpumep, NH; wmm NH4OH) wmoxker npate Ourukn 9-3. bunukn 9-3 moxker ObITh
TaJIOTEHUPOBAH C TMOMOINBI0 MOOXOMASIIIUX PEAreHTOB, TaKUX Kak N-XJIOPCYKUMHUMHI, N-
GpPOMCYKLMHMMAN WM N-HONCYKUMHHUMEZ, C [OIy4eHueM ramorenuna 9-4, rme Y°
npeacrasisier coboit rpymmy ramoreHa (Hampumep, Cl, Br wmm I). [lerupparaunonHoe
rajoreHupoBanue (Hamnpumep, obpaborkoi Takum peareHtoMm, kak POCl; umun POBr;) moxer
oGecrieunts coenunenne 9-5, re Y u Y®, kasplii, npeacTaBisioT co6oii ranorens! (Hanpumep,
Cl wm Br). HykneodunbHoe apomarmueckoe 3amelleHue rajoreHunaa 9-5 ammaom 9-6
(marmpumep, NH; nnm n-meTokcuOeH3UIaMiH) MOYKET 1aTh MPOMEXKYTOUHOEe coennHeHue 9-7 ¢
HEeOo0s13aTeNbHO 3AIHUIIIEHHBIM AMHHOM.

ITpomesxyTounoe coenuHeHne 9-7 MoxeT ObITb CENIEKTUBHO BBEACHO B PEAKIIMIO KPOCC-
coueranns ¢ 1-2, rie M'mpencraBisier co6oit GOPOHOBYIO KHCIOTY, CIOXKHBIH 3(up GOPOHOBOI
KHCJIOTBI, TpU(PTOPOOPAT KaMHs WM MOAXOISAIINUM 0Opa3oM 3aMEINEeHHBbIH MeTajll, TAaKOH Kak
Sn(Bu); wmm Zn, B craHmapTHbIX ycnoBusx peakiuu Cy3yku (Hampumep, B HPUCYTCTBHUH
NaJTaueBoOro  KaTalu3aTopa, Takoro Kkak Tterpakuc(tpudenundochun)nannanuii(0), wu

OCHOBaHUsl (Hampumep, KapOOHATHOE OCHOBAaHHE) WM B CTaHNAPTHBIX YCIOBHSX PEAKLUH
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Crunne (Hampumep, B  NPUCYTCTBUM  Karajnu3artopa nawiagus (0), Takoro Kak
terpakuc(rpudpenmwidochun)nammanmnii(0)), Wik B CTAHZAPTHBIX YCIOBHSX peakuuu Herumm
(Hammpumep, B MPUCYTCTBUH NaJIIaUeBOrO KaTaJn3aropa, TaKOro KaK
terpakuc(rpudenmidochun)nammanmii(0) U [1,1'-
ouc(oudenmnpochuno)peppoueH |nuxnopnauaanii (1)), ¢ mnonyuenuem coenmaenus 9-8.
Kpocc-coueranne coemnnenns 9-8 ¢ 9-9, rme M'npencrasisier coboii GOpPOHOBYIO KHCIOTY,
CIIOXKHBIH 3pup OOPOHOBOW KHUCIOTHL, TPUPTOPOOpAT Kamusl WIM TOAXOAAIINM 00pa3om
3aMELIeHHbIH MeTa/ul, Takoi kak Sn(Bu)s; wim Zn, B craHAapTHBIX yCaoBUsX peakipn Cy3yku
(Hampumep, B NPUCYTCTBUH NaJIIaIUEBOTO KaTaJn3aTopa, TaKOTO KaK
ouc(nudenundochuno)peppoueH |nuxnopnauanuii(Il), kKoMIIEKC ¢ AUXJIOPMETAHOM WM
ouc(nu-Tper-OyTmn(4- sumerunamuHopermn)pochun)quxnoprnaaani(1l), U OCHOBaHMUI
(marmpumep, kapOOHATHOE OCHOBaHWE WM (PTOPHI LE3WsI), WM B CTAHAAPTHBIX YCIOBHUSIX
peakmuun Ctwute (HampuMmep, B TPUCYTCTBUM KaTanuzartopa mnamianus (0), Takoro Kak
terpakuc(tpudenmwidochun)namnanmnii(0)) uam B CTAHIAPTHBIX YCJIOBHSX peakuuu Herwmmu
(Hampumep, B MPUCYTCTBUH NaJIaJUEBOTO KaTaJIn3aTopa, TaKOTO KakK
terpakuc(tpudenmndochun)namnanmii(0) WJIH [1,1'-
ouc(nudenmndocpuno)beppoueH |nuxnopnauiaguii - (1)), ¢ nocmenyromuM  yoajJeHHEM
HeoOs3aTeIbHOM 3aIMUTHOW rpymnmbl B cooTBeTcTBUH co Cxemoii I Moxer obecrneuuThb
nosnydenHse coenuuenus popmyusi (I), rae X npeacrasisier co6oii N.
Cxema IX.
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IIpomesxyTOUHbBIE COEIUHEHUs [JIs1 MOJNyYeHUs] COeAUHEHUN, MPEIJIOKEHHBIX B JaHHOM
AOKYMEHTE MOTryT OBITh MOJy4YeHbl, Kak mnpownnoctpupoBano Ha Cxeme X. buc-
rajJioreHupoBaHue rerepoapomarudeckoro amuHa 10-1 ¢ moaxopsiuMu peareHTamMH, TaKUMH
kak N-xjopcykuuHumuza, N-OpoMcykinuHUMUA, Br, win N-HOACYKIMHHUMHI MOKET IaTh
ranorernz 10-2, rne Y* u Y®, kaxpiit, npencrasisior coGoii ranorensi (Hanpumep, Cl, Br mm
I). HykneodunbHoe apomatuueckoe 3amernenune rajorenuna 10-2 amunom 10-3 (mampumep,
NH; wnum n-merokcuOeH3WjIamMuH) MoXeT paath coenuHenune 10-4 ¢ HeoOsi3aTenbHO
3amuIeHHbIM aMHHOM. CoenuHEeHHs, MPEIJIOKEHHbIE B IaHHOM JOKYMEHTE, MOTYT OBITb
CHUHTE3UPOBAHBI M3 MPOMEKYTOYHBIX coennHenuii 10-2 u 10-4, ucronb3yst cnocoObl, OMMCAHHBIE

Ha Cxeme VII u Cxeme VI, COOTBETCTBEHHO.

Cxema X.
P.
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HpOMe)KyTO‘{HbIe COCAUHCHUS JId MOJIYyYCHUA COGHHHGHHﬁ, NPEAJIOKEHHBIX B JAHHOM
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TOKYMEHTE, MOTYT OBITh MOJYy4YeHbI, Kak npousuttoctpupoBaHo Ha Cxeme XI. Hanpumep, keTon
11-1 mosker ObITh TpeBpalieH B ankeH 11-3 B CTaHAAPTHBIX YCIOBHSX ONe(pUHUPOBAHUS, TAKUX
Kak peakuuu ¢ wiupamu 11-2 (mampumep, merunentpudenmnpochopan). Anken 11-3 mosxer
OpIT TpeBpameH Bo ¢ropupoBaHHbill criupt 11-4 ¢ peareHToMm, TakUM Kak Selectfluor®, u
Bonoi. I'pynmna ranorena W (Hanpumep, Cl, Br wnm I) wnn ncesnoranorena (Hanpumep, OTf
wii OMs) crnupra 11-4 MoxkeT ObITh MpeBpallleHa C MOMOINBI MOAXOMSALINM 00pa3om
sameenroro Meraanall-5 (manpumep, M' npencrasmuser co6oii B(OH),, Bpin, BF;K, Sn(Bu);
Wi Zn) B CTAHJAPTHBIX YCJIOBHSX (HAIPUMEp, B MPUCYTCTBHH AHOOP-COAEPIKALIETO PeareHTa,
TAKOr0  Kak  Ouc(mUHAKONATO)AuOOp,  MAUIaIMeBOrO  KaTajiu3aTtopa, Takoro  Kak
nuxJiop[ouc(tpudenundochopanmn)|mamnaguii WU
ouc(nudpenundpochuno)peppoueH | nuxnopnamiaanii  (II), KOMIUIEKC C AMXJIOPMETaHOM, W
OCHOBAHUS, TAKOTO Kak anerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITh CHHTE3UPOBaHBI M3 IMPOMEKYTOUHBIX coenuHeHnd 11-5, mcnone3ys crocoOwl,

onucauubie Ha Cxeme 1.

Cxema XL
Y2
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ITpoMexyTOUHbIE COEAUHEHHs AJIS MOJNyYeHUs] COSIMHEHUH, NMPEeNIOKEHHBIX B JTAHHOM
IOKYMEHTE, MOTYT OBbITh MOJIy4eHbl, kKak npousuirocTprposaHo Ha Cxeme XII. HykneodumpHoe
apoMaTHdeckoe 3amelneHue rajorenuaa 12-1, roe Y® npezacTasysier co0oil rajoreH (Hampumep,
Cl mwmm Br), ¢ aMmMuakoM MOXeT 1aTh rerepoapomarndeckuii amun 12-2. I'ajoreHupoBaHue
rerepoapoMaTUYeckoro amuHa 12-2 ¢ TOOXOASIIMMHM peareHTaMu, TaKuMHU Kak N-
XJOpcyKuuHUMUA, N-OpomMcykumHuMHn, Bra, wnn N-HOACYKIMHMMHA, HEOOs3aTENbHO B
NPUCYTCTBHUH OCHOBAHUS, TAKOTO KaK THAPOKAPOOHAT HATpUs WM KapOOHAT HATPHS, MOMKET
natb coenunenue 12-3, rae Y° npencTassier codol rpynmy ranoreHa (Hanpumep, Cl, Br wmu I).
HyxneodunpHoe apomarudeckoe 3amemnenue coenuHerns 12-3 amunom 12-4 (manpumep, NH3
WINA TI-METOKCUOCH3MJIAMUH) MOKET HaTh coenuHeHne 12-5 ¢ HeoOs3aTenbHO 3alquINeHHBIM
amuHOM. COeIMHEHUs], PEAJIOKEHHbIE B JAHHOM JTOKYMEHTE, MOTYT OBbITh CHHTE3HPOBAHBI 3
MPOMEKYTOUHBIX coenuHeHuii 12-3 u 12-5, ucnosp3yst criocoObl, onucanHbie Ha Cxeme VII u
Cxeme VI, COOTBETCTBEHHO.

Cxema XIIL.
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ITpoMekyTOYHbIE COEAMHEHHs! JJISl TTOJyYeHHUsI COSIMHEHUH, NPENIOKEHHBIX B JTAHHOM
IOKYMEHTE, MOTYT OBbITh MOJIy4eHbl, Kak npowuioctpupoBano Ha Cxeme XIII. Hanpumep, 60p-
comepxamuii pearent 13-1 (manpumep, RP MokeT mpenctaBiasaTh cOOOM alKuil) MOKET ObITh
BBEICH B PEAKIMIO KPOCC-COUYETaHHs C rajnoreHankeHoM 13-7 (rme Y’ mpexncrasiser coboii
rafored u Y' MOKeT npencrasisite  codoit  CF3) ¢ monyuenmem ankeHa 13-2.
JHurunpokcunupoBanue  ajnkeHa  13-2,  uCmonb3yst  peareHThbl,  MNOAXOASIUE  JJis
IUTUAPOKCUIIMPOBAaHUS (HANpPUMeEp, TETPAOKCHI OCMHUSI M NEPEOKHCIUTENb, TaKkoh Kak N-
merwaMmopdomuH-N-okenn wimm AD-mix o wmm AD-mix ), moxker oOecneduTs AHON-
conepskamiee npomexxyrouHoe coequnenue 13-3. Jlnon 13-3 mosxeT ObITh IPEeBpAIleH B SITOKCUT
13-4, ucrionb3ys TO3WIKJIOPUA U MOAXOASIIEe OCHOBAHHUE (HAPUMeEpP, TPUITIIIAMHUH). DTIOKCUT
13-4 moxer ObiTh 00paboTaH pasHooOpasHbiMu amuHamu (Hampumep, R™ u R" moxer
NPEACTaBIIATh COOOM R® R®) ¢ nonyuenuem amunocnuproB 13-5. I'pynma ramorena W
(marmpumep, Cl, Br unu I) unu ncesnoranorena (vanpumep, OTf nnu OMs) cnmpra 13-5 moxer
OBITh MpeBpalleHa ¢ MOMOIIBI MOAXOMAIINM 00pa3oM 3amenieHHOro meranial3-6 (Hanpumep,
M' npencrasmsier coboit B(OH),, Bpin, BF;K, Sn(Bu); win Zn) B CTAHIAPTHBIX YCIOBHSX
(HarmpuMep, B MPUCYTCTBUU THOOP-COAEPIKAIIErO peareHTa, TAKoro Kak 0uc(muHakoaaTo)auodop,
NAJUTAIUEBOr0 KaTaIN3aTopa, TaKoro Kak nuxiop|ouc(tpudenmndocdopanmn)|nammanmii wim
ouc(nudpenundpochuno)peppoueH | nuxnopnamaanii(ll), kKommiekc ¢ IUXJIOPMETAHOM, W
OCHOBAHUS, TAKOTO Kak anerar kanus). COeOMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITh CHHTE3UPOBAHBI M3 MPOMEKYTOUHBIX coenuHeHni 13-6, MCHoOnB3ys CrOCOOBI,
onucaHHble Ha Cxeme 1.

Cxema XIIIL.
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Huon-conepxkamme coenuHeHus: ¢opmyast  (I) Moryr ObITh TOJYYEHBI, Kak
npowurocTpupoBaHo Ha Cxeme 13b. Hanpumep, 6op-conepxkamuii peareHt 13b-1 (Hampumep,
R MOKeT mpencTaBnsTh COOOM anKkui) MOKET ObIThb BBENEH B PEAKLHMIO KPOCC-COYETAHUs C
rayoreHankeHoM 13b-2 (rme Y’ MpenCTaBisieT COOON rajoreH u Y' moxer MPEICTABIIATh COOOU
CFs) ¢ nonyuenuem ankeHa 13b-3 (nanpumep, rne R'" 1 R", kaxcmprii, moxer MPENCTABIATD
coboi R9). JIUruipOKCUITMPOBAHNE TMOAXOAALINM OKHUCJSIIOIIUM  areHToM  (HarpuMmep,
TETPAOKCH]] OCMHsI WM MEPEOKUCIUTENb, Takol kKak N-merunmopdonmnn-N-okenn uimn AD-mix
o, nmu AD-mix ) moxer obecneunts auon 13b-4. I'pynna ranorena W (Hanpumep, Cl, Br mn
I) unmn ncesnoranorena (wanpumep, OTf unu OMs) auona 13b-4 moxket ObITh mpeBpalieHa ¢
TOMOIIBI0 MTOAXOSIIM 06pa3oM 3amelrnenHoro merannal3b-5 (sanpumep, M' mpencrasmser
coboit B(OH),, Bpin, BF;K, Sn(Bu); miam Zn) B CTaHZapTHBIX YCIOBUSIX (Hampumep, B
NPUCYTCTBUH  AMOOp-CONEpIKAINero  peareHTra, Takoro Kak  Ouc(muHakosato)audop,
NAJUTAJIUEBOr0 KaTaIU3aTopa, TaKoro Kak nuxiop|ouc(tpudennndocdopanmn)|nammanmii wim
ouc(nudpenunpochuno)peppouen]| muxnopnamnanui(Il), koMruiekC ¢ AMXJIOPMETaHOM, W
OCHOBaHUS, Takoe Kak auerar kamusi). COequHEHUs, NMPEeNJIOKEHHbIE B JAHHOM JOKYMEHTE,
MOTryT OBITb CHHTE3HPOBAHBI W3 MPOMEKYTOUHBbIX coenuHeHui 13b-5, mcnons3ys crocolwl,
onucanHble Ha Cxeme I i Cxeme VI.

Cxema XIIIb.
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Sopreyaa I}

ITpoMekyTOUHbIE COEAUHEHHs! JJISl TTOJNYYeHHUs COSIMHEHUH, MPENIOKEHHBIX B JTAHHOM
IOKYMEHTE, MOTYT OBITh MOJyueHbl, Kak mnpowutocTpupoBaHo Ha Cxeme XIV. Hampumep,
Hutpun 14-1 mMoxer ObITh TpeBpaiieH B keToH 14-2 (nanpumep, tne R" mosxer MPENCTABIATh
coboit R”) mpu npuGasnenun peakrtusa I'pumbspa. Keron 14-2 moxeT GbITb OGPOMHPOBAH
(marmpumep, Bry) ¢ momyuenmem Opomkerona 14-3. Bbpom 14-3 moxker ObITh 3aMeHEH
pasHooOpasHbIMU amuHamu ¢ nonydenuem 14-4. Keron 14-4 (nanpumep, rne R™ u R"| kaxmpii,
MOXeT mpeacTaBisaTh coGoii RY) moxer GbiTh npeBpameH B TpeTHuHbli crmpr 14-5
(Y1=HaanMep, CF; wm CF,H) c¢ cunmanom 14-7 rae 7! MPeCTaBiIsieT COOOM TajioreH
(marmpumep, F nnu Br, nnn H) B crannapTHbIX yenoBusx (Harpumep, B npucyrctsuu TBAF nnu
PPh; u DMPU). I'pynna ranoresa W (sanpumep, Cl, B wnu I) unu ncesnoranorena (Hanpumep,
OTf umu OMs) cnupra 14-5 MokeT ObITh IpeBpalleHa ¢ MOMOLIBI MOIXOMSIIUM 00pa3om
3amerneHHoro Metannal4-6 (Hampumep, M! npezacrasisier coboit B(OH),, Bpin, BF;K, Sn(Bu);
WM Zn) B CTAHAAPTHBIX YCIOBUSX (HAIPUMeEp, B IMPUCYTCTBHH AUOOP-COAEPIKAINErO PEareHTa,
TAKOr0  Kak  Ouc(muHAKONAaTO)auOOp,  MAUIaMeBOrO  KaTaju3aTtopa, Takoro  Kak
nuxJiop[ouc(tpudenundochopanmn)|mamnaguii WU
ouc(nudpenundpochuno)peppoueH | nuxnopnamiaanii  (II), KOMIUIEKC C AMXJIOPMETaHOM, W
OCHOBAHUS, TAKOTO Kak anerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B TAHHOM JIOKYMEHTE,
MOTYT OBITh CHHTE3UPOBAHBI M3 IMPOMEKYTOUHBIX coenuHeHHH 14-6, MCHONB3ys CIOCOOBI,
onucaHHble Ha Cxeme 1.

Cxema XIV.
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ITpoMekyTOUHbIE COEAUHEHHs! JJISl TTOJYYeHHUs COSIMHEHUH, NPENIOKEHHBIX B JTAHHOM
IOKYMEHTe MOTYT OBbITb TOJYYEHbI, Kak mnpousunocTpupoBaHo Ha Cxeme XV. Hampumep,
apunbucranoresnn 15-1,rne Y’ npencrasusier coGoii ranoren (manpumep, Cl, Br wmu I), u W
npexacrasisier coboit ranoren (Hanpumep, Cl, Br wnn I) mnm ncesporanoren (Hanpumep, OTf
wim OMs) MoxeT ObITh CENEeKTHBHO JTUTHHPOBAH M obpaboran ammunom Baitapeba 15-5 ¢
nony4yeHuem keroHa 15-2. Keron 15-2 moker ObITh mpeBpaiieH B TpeTHuHbId crimpt 15-3
(Y1=HaanMep, CF; wm CF,H) ¢ cunmanom 15-6 rne z! npeacTasisier coboil rajioreH
(marmpumep, F nnu Br, wnn H) B crannapTHbIX yenosusx (Harpumep, B npucytctsuu TBAF nnun
PPh; u DMPU). I'pynna ranorena W (sanpumep, Cl, B nnu I) unu ncesnoranorena (Hanpumep,
OTf umu OMs) cnupra 15-3 mMokeT ObITh IpeBpalleHa ¢ MOMOLIBI MOIXOMSIIUM 00pa3om
3amerenHoro meramnal5-4 (manpumep, M' mpencrasmser coboit B(OH),, Bpin, BF;K, Sn(Bu)s
WM Zn) B CTAHJAPTHBIX YCIOBUAX (HAIpPUMEp, B MPUCYTCTBHH AHOOP-COAEPIKAINEr0 PEareHTa,
TAKOro  Kak  Ouc(mUHAKONATO)auOOp,  MA/IAqUEBOrO  KaTalu3aTopa,  TaKOro  Kak
nuxjiop[ouc(tpudenundochopanmn)|mamnaguii WU
ouc(nudenundochuno)peppoueH |nuxnopnaaauii (1), koMIieKC ¢ AUXJIOPMETAHOM, U
OCHOBAHHS, TAKOTO Kak anerar kanus). COeaMHEHUs, MPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITh CHHTE3UPOBAHBI M3 MPOMEKYTOUHBIX coenuHeHni 15-4, mMCmonw3ys CrocoOwl,
onucaHHble Ha Cxeme 1.

Cxema XV.
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Coenunenust popmyisl (I) MOryT OBITE MOJTYYEHBI, KaK MPOMUTIOCTPUPOBAHO Ha Cxeme
XVI. Hampumep, keToH 4-4 MOKET BCTYIATh B PEAKLHUIO C HYKIEO(PUIOM (HampuMep, PEaKTHB
I'puHBSIpa WM aNKWJUINTHEBBI peareHT) ¢ MOJydeHueM TpeTudHoro crupra 16-1. I'pynma
ranorena W (Hanpumep, Cl, B unu I) unu ncesnoranorena (sanpumep, OTf nnmn OMs) cnmpra
16-1 mosxeT OBITH MpeBpalleHa ¢ TMOMOLIBIO MOIXOASAIUM 00pa3oM 3aMeleHHOro MeTannal6-2
(Hampumep, M! npencrasisier codoit B(OH),, Bpin, BF;K, Sn(Bu); wim Zn) B cTaHmapTHBIX
yCIOBUSIX  (Hampumep, B MPUCYTCTBHHM JAHOOpP-CONEpIKALero peareHra, TakKoro Kak
Ouc(nuHakonaTo)audop, NaJIaueBoro KaTaJn3aTopa, TaKOro KaK
nuxjop[ouc(tpudenundpochopanmn) | nannaauii WITH
ouc(nudpenundpochuno)peppoueH | nuxnopnamiaauii  (II), KOMIUIEKC C AUXJIOPMETAHOM, W
OCHOBAHHMsI, TAKOTO Kak arerar kamus). Burmka 16-6 (rme Y® npencrasisier coboii ramores
(warmpumep, Cl, Br wm I) wu ncepnoranoren (vanpumep, OTf unu OMs)) MmoxeT ObITh BBEIEH
B peakLuio kpocc-coderanus 16-2 (rae M' npencrasisier coGoii GOPOHOBYIO KHCIOTY, CIOKHBIIT
3¢up OOpPOHOBOM KHCIOTHI, TPUPTOPOOPAT KU WIH MOIXOIAIINM OOpa3oM 3aMelleHHbBIH
metajul, Takoil kak Sn(Bu)s mimu Zn) B craHAapTHBIX ychoBusix peakiuu Cy3yku (Hampumep, B
NPUCYTCTBUH MaJIJIaIUEBOTO KaTaJIn3aTopa, TAKOro KaK
terpakuc(tpudenmidochun)namnanmii(0) WJIn [1,1'-
ouc(nudenmndochuno)deppoueH |nuxnopnayuiaguii (1), KoMImjiekc ¢ IUXJIIOPMETAHOM, W
OCHOBaHHUSl (HampuMmep, KapOOHATHOE OCHOBAaHHE), WIM B CTAHOAPTHBIX YCIIOBUSX PEAKLUH
Ctunne (Hampumep, B  TNPUCYTCTBUH  Karajgu3atopa mnamiagus (0), Takoro Kak
terpakuc(tpudenmidochun)nammannii(0)), UM B CTAHOAPTHBIX YCIOBHSIX peakiuu Herwmmu
(marmpumep, B MPUCYTCTBUH NaJIaJUEeBOTO KaTaJn3aTopa, TaKOTo KakK
terpakuc(rpudenmidochun)namanmii(0) WJIn [1,1'-
ouc(nudenmnpocuno)peppoueH | nuxnopnauaanii (II)), ¢ momyuenuem coenunenuss 16-3.

CusiTne aueranbHOM 3amuTHON rpymnmel 16-3 B kucnbix ycnoBusix (Hanpumep, BoxHas HCI)
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MoxkeT natb anpaerun 16-4. Anpgerun 16-4 MoxeT noaBepratbCs BOCCTAHOBUTEIBHOMY
AMUHMPOBAHHUIO C pa3uuHbIMU amuHamu (Harmpumep, R™ u R") kaxmpiii, MOXKET MpencTaBisaTh

v pk -~
coboii R") B cTaHmapTHBIX yCIOBUAX (HApUMep, METHIIAMHUH) C ITOJy4YeHHeM coenHeHui 16-5.

Cxema XVL
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Coenunenus: popmyasl (I) Taxke MOTyT OBITH MOJNYYEHBI, KaK MPOMUTIOCTPHPOBAHO HA
Cxeme XVII. Hanpumep, rajgorenun Y* 8 17-1 mosxer GbITh npeBpalleH B ClIoXxHbIN 3¢pupl7-2 B
YCIIOBHUAX KapOOHUIMPOBaHUS (HAIpUMeEpP, B IPUCYTCTBUU MAJUIAAMEBOrO KaTaln3aTopa, TAKOro
kak [1,1'-6uc(audenundocduno)depporuer|nuxnopnanianuii, OKCHI yriepoaa U CIHUPT, TAKO
kak MetaHoun). Ciosxkubiii 3¢up 17-2 MoxkeT ObITh npespaiieH B amunbl 17-4 (nanpumep, rne R™
1 R", Kaxk/IbIil, MOKET MPEACTABIATh co00M RY), HCronb3ys yClaoBUs aMUHUPOBaHUS (HAIPUMED,
AlMes) ¢ NOAXOASIIMMHU aMUHAMU. AJIBTEPHATUBHO, CIOXHBIA 3¢up 17-2 moxker ObITH
NPOTUAPONU30BAaH 0 KUCIOThI 17-3 B cTaHmapTHBIX ycnoBusx, (Hanpumep, LIOH) u peaximst
KOHIeHcauuu Kuciaotel 17-3 ¢ amMuHamu (Hampumep, METUJIAMUH), UCIOJb3Ysl CTaHAAPTHBIC
ycnoBusi oopazoBanus amuna, Hanpumep, HATU unu HOALt), mosker obecnieunts amuabt 17-4.

Cxema XVIL
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ITpomMekyTOUHbIE COEAUHEHHsS! Al TTOJTyYeHHsI COeANHEHUH, NPENIOKEHHBIX B JTAHHOM
JIOKYMEHTe, MOTYT OBITh MosyueHsbl, kKak npowsunoctpuposaHo Ha Cxeme XVIII. Hanpumep,
ranoreaun 18-1 (nanpumep, Y? npencrasisier codoit Cl, Br wim 1) moxer ObITh BBEIEH B
PEaKLMI0 KpPOCC-COUETAHUsI C LMKINYEeCKUM ajkeHoMm 18-2, rne M? MpeCTaBisieT CcoOoM
OOpPOHOBYIO KHCJIOTY, CIOXHBIH 3¢up OOpPOHOBOH KHUCIOTHL, TpudTOopOOpaT Kamus WM
HNOAXOISIIIMM 00pa3oM 3aMeleHHbIH MeTami, Takod kak Sn(Bu)s wimm Zn, B CTaHIapTHBIX
ycnoBusax peakuuu Cysyku (nanpumep, B NPUCYTCTBUU NAJUIAMEBOrO KaTalU3aTOpa, TAKOIo
KaK terpakuc(tpudenundocun)nammanuii(0) WIN [1,1'-
ouc(nudenmnpochuno)peppoueH |nuxnopnavanuii (1), KoMIIeKC ¢ IUXJIOPMETAHOM, W
OCHOBaHUsl (Hanpumep, KapOOHATHOE OCHOBAHHE), WJIM B CTAHOAPTHBIX YCJIOBHSIX PEAKLIUH
Ctunmne (manmpumep, B TpUCYyTCTBUM  Katanuszaropa namwiagus (0), Takoro  Kak
terpakuc(tpudenmwidochun)nammanuii(0)), UM B CTAHOAPTHBIX YCIOBHSIX peakimu Herwimu
(nanpumep, B MPUCYTCTBUH NaJUTAJIEBOTO KaTaJIn3aTopa, TAKOTO KaK
terpakuc(tpudenmidochun)namnanmii(0) WJIn [1,1'-
ouc(mudenmndochuno)beppoueH | nuxnopnauiaguii (1)), ¢ nomyuenuem coenunenust 18-3.
Huknnueckuii ankeH 18-3 mosker ObiTh mpeBpamieH BO (ropupoBansbiii criupt 18-4 ¢
pearerTom, TakuM kak Selectfluor”, u Boxoit. I'pynma ranorena W (nanpumep, Cl, B v I) win
ncesnoranoreHa (nanpumep, OTf unmn OMs) cnimpra 18-4 MokeT ObITh peBpaleHa C MOMOLIBIO
MOIXOIKUM 00pa3oM 3amemieHHoro Mmetamia 18-5 (wanpuwmep, M! npeacTaBisier coboi
B(OH),, Bpin, BF3:K, Sn(Bu); unu Zn) B cTaHmapTHBIX YCIOBUSX (Hanpumep, B MPUCYTCTBUU
nubop-comepiKalero  peareHra, Takoro Kak  OWC(MMHAKOJATO)IuOOp,  MaJIaiueBOro
KaTajm3aTropa, TaKoro KaK nuxJjiop[ouc(rpudennndocdopann)|manmiaguii Wi

ouc(nudpenundpochuno)peppoueH | nuxnopnamaauii(ll), kommiekc ¢ IUXIOPMETAHOM, H
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OCHOBAHUS, TAKOro Kak auerar kanus). COeauHEHUs, NMPEIJIOKEHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITP CHHTE3UPOBAHBI M3 IPOMEKYTOUHBIX coenuHeHni 18-5, mcnonw3ys crmocolwl,
onucaHHble Ha Cxeme 1.

Cxema XVIIIL.

K75y Selectfyor® Metannupoeanue K?JJ\,K‘*

n = _—— "o

i J“\\ y H= ‘
18-1

Coenunenus: popmyast (I) Takke MOTyT OBITH MOJNYYEHBI, KaK MPOHJUTFOCTPHPOBAHO HA
Cxeme XIX. Coennnenne 19-1, rne Y* npencrasusier coGoii ranoren (sanpumep, Cl, Br wu 1),
MOXeT ObIThb BBENEHO B PeakIMI0 Kpocc-coueramms ¢ 19-2, rme M npexcrasmser coboii
OOPOHOBYIO KHCJIOTY, CIOXHBIA 3¢up OOpPOHOBOH KHCIOTHL, TpudTOopdOpaT Kamus WIH
NOAXOMASALINM 00pa3oM 3aMeIlleHHbIH MeTajul, Takol kak Sn(Bu)s, B CTaHZAPTHBIX YCIOBHSX
peakun Cy3yku (Hampumep, B MPUCYTCTBUU MAJUTAIMEBOrO KaTanu3aropa, Takoro kak [1,1°-
ouc(nudenmnpocpuno)peppouer| muxnopnamaanii(ll), KomIiekc ¢ IUXJIOPMETAHOM, H
OCHOBaHHUsl (Hampumep, KapOOHATHOE OCHOBAaHHE), WIM B CTAHIAAPTHBIX YCIIOBUSX PEAKLUH
Crunne (Hampumep, B  TNPUCYTCTBUH  Kartamusaropa nawiagus (0), Takoro Kak
terpakuc(tpudenmidochun)namnanuii(0)), ¢ monydenuem coenunenus 19-3, rae R", R"™ uR"™
MOTYT HE3aBHCHMO MpencTaBmarh coboii H mmn R®. L{HKIOMpONaHHpOBaHHE B TPHCYTCTBHM
nuasocoenunenns 19-4, roe R™ IpencTaBisieT coO0H anKUIbHYIO Ipynny (Hampumep, STHI WX
mpem-Gytun) u R™ moxer npencrasusts coboit H mmi R, n HeoBs3aTeNBHOrO KaTanusaTopa
(Hampumep, Rho(OAc)s, Rhy(S-DOSP)y, Cu(OTf), wnu meszo-terpadenuwnnopduna kobdambTa
(IT)) moxer mate coenunenue 19-5. Cnoxubiii 3gup 19-5 Moxker ObITH MPOrHAPOIU3OBAH IO
KUCIOThl 19-6 B cTaHmapTHBIX ycioBusx (Hampumep, BonHbii NaOH), 1 peakuusi KOHISHCALUH
kucnotsl 19-6 ¢ amunamu 19-7, roe R u R moryt HesaBucmmo mpexctaBiath coboil RS,
UCTIONB3Ysl CTAaHAAPTHBIE ycioBusi oOpaszoBaHust amunoB (Hampumep, HATU wmm HOAt B
NPUCYTCTBHM aMHUHHOTO OCHOBaHMs, Takoro kak N, N-IMM30MpONHISTUIAMHH), MOMKET
obecieunth amunel 19-8.  AnbTepHAaTHBHO, BOCCTaHOBJIEHHE CcJOXHOro s¢upa 19-5
noaxoasaummM peareHToM (Hanpumep, LiAlH, wmu LiAlD4) moxer obecneunts cimptsl 19-9, roe
V! moxer npeacTasisTh codoi H mmu D.

Cxema XIX.
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Coenunenus: popmyast (I) Takke MOTyT OBITH MOJNYYEHBI, KaK MPOMUTFOCTPHPOBAHO HA
Cxeme XX. CriuproBoii ¢pparmeHT odmmeli cTpykrypsl 20-1 MoskeT ObITh 3aIHIEeH TOAXOAAIIEH
samuTHOM rpymmoil (P?), Takolff Kak CHIMIbHAS SalUTHAs TPyIna (Hanpumep, mpem-
OyTwinumeTwicuimi) ¢ obecriederHreM 3amuineHHoro cnupra 20-2. Asor sapa umuaasof1,2-
a|nupasuH-8-aMrUHA MOXKET ObITh 3aIMUIICH MOIXOASIIEeN 3alIUTHON IPyNIIoi, TaAKOH KaK MOHO-
win nu-Boc-rpynma, ¢ o6ecneyeruem 20-3. Cesasb C-N rpynmsr 20-4 (ranpumep, tne R™ u R”,
KaXKIbIA, MOKET TPEACTABIATh coOoi R) MoxeT ObITh CO3IaHA, MCTIONB3Ysl KaTalU3UPyEMBbIE
METAJUIOM YCJIOBUSI KpPOCC-COYETaHMs, TakMe KakK YyCJIOBMs coueraHus byxsanbaa-Xapreura
(Buchwald, S. L., Ruiz-Castillo, P. Chem. Rev. 2016, 116, 12564.; Messaoudi, S., et al. ACS
Catal. 2015, 5 (2), 1386.). Hampumep, 20-3 moxeT ObITb CBSI3aH C AMHUHOM, aHWJIMHOM,
reTepPOAHUIMHOM WM aMuIoM B mpucytcTBuM ocHoBaHusi (CsyCOs, NaOt-Bu, u m. 0.) u
KaTalu3aTopa, TAaKOro Kak MNaulaJuii B KOMOWMHAIMKM C JIMTAHAOM byxBampna win
HCIIOJIB30BAHUSl CUCTEMBI IpefBapuTenbHoro karanuszaropa byxsanbaa. Ilocne C-N coueranus
3alUTHBIE TPYMOIBl MOTYT OBITh YIOAJIEHbI C HCIOJb30BAHMEM CTAHOAPTHBIX YCJIOBHH JINOO
MOCJIeNOBATEIbHO, MO0 B oauH moaxox, TakuM kak TO®Y/AXM unu 4 N HCI B 1,4-nuokcane
IUTS yOAJIEHHs] CHITHII-3aIUIEHHOTO CIIUPTa U BOCc-3aIMIIIEHHOr0 reTepoaHInHa.

Cxema XX.
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ITpomesxytounbie coenuHeHust 1-1 (Cxema I) momxomst st moNydeHUs COSAMHEHUI
dbopmysl (1), Takux kak rue X? npencrasisier coboit N U nmpu pa3HOOOPa3HOM 3aMeIeHUH MPH
R', moxer GbiTb MOJIY4EHO C TOMOLIBI0 METOoAa, MNpomunocTpupoBanHoro Ha Cxeme Y.
Konpencanus Y-1 ¢ aMuauHOM IpH MOBBIIIEHHOH Temneparype (Hanpumep, ot 80 1o 95 °C) B
noaxopsuieM pacteoputene (Harpumep, EtOH) obecneunBaer OULUKINYECKOE TPOMEKYTOUHOE
coennHeHue Y-2. AnprepHatuBHO, Y-1 Moxer ObIThb 00paOOTaH HUTPUIIOM HIJIM KHUCJIOTOH
(manpumep, HCl) B monmxopsimiem pacrBoputene (Hampumep, AWOKCAH) IPHU MOBBILIEHHON
temneparype (Hampumep, ot 100 go 110 °C) ¢ obecneuenuem Y-2. B HEKOTOpBIX Ciydasix
LMKJIN3alUN UCIIONIb30BAHME HUTPWIIOB TpeOyeT, uTOOBl PEeakLHOHHYI0 CMeCh ObLIa ChejaHa
OCHOBHOH Ha BTOPOM CTaauH, YTOObI 00NeryuTh nukian3anmto. [Ipomekyrounoe coenunenre Y-
2 Moxer ObITh TaJOTEHUPOBAHO C IMOMOINBI TMOAXOISIIUX PEAreHTOB, TAaKUX Kak N-
XJOpCcyKIMHUMUA, N-OpomcykuumHuMmun, Bry win  N-HOICYKIMHUMHI C  TOJIy4E€HUEM
ranorennaa Y-3 rae Y® mpencrasusier coGoil rpymmy ramorena (Hampumep, Cl, Br mmm I).
JleruipaTalluoOHHOE TajioreHupoBaHue (Hampumep, oOpadoTkoi TakuMm peareHToM, kak POCIs
win POBrs) moxer oGecrneunts coemuuenne Y-4, rme Y® mpencrasusier coGoii ramores
(manpumep, Cl wmm Br). HykneodunbHoe apomaThdyeckoe 3amMelleHune rajoreHuaa Y -4
aMMHaKkoM (Hampumep, ucmnonb3ysh BomH. pactBop NH4OH) Moker naTe mpOMeEKyTOYHBIE
coeuHeHUs1 Y-S5, moaxofsdiiue s nonyudeHus coenuHeHus gopmyasl (I). AnbTepHaTUBHO,
IPOMEKYTOYHOE coeqrHeHne Y-3 MOXKeT ObITh KOHIEHCUPOBAHO C AMHHOM R''NH, (Hampumep,
II-METOKCUOEH3WIIAaMUH) C KOHIEHCHPYIOUIMM peareHToM (Hampumep, BOP) ¢ momyueHuem
npomesxyTouHoro Y-6. Cusrue 3amute! Y-6 (Hanpumep, ucrnonbiyst TOY) moxer nats Y-5.

Cxema Y.
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AnbrepHaTUBHO, TpoMeKyTouHble coenrHeHus 1-1 (Cxema I) mogxomst muis nmonmydeHus
coennuennii gopmyist (I), Takux kak rae X° mpeacrasisier coboil N M mpu pasHOOGpasHOM
samernenny npu R', MoXer GBITH MONYHEHO C MOMOLIBI0 METONA, POMIUIIOCTPHUPOBAHHOTO Ha
Cxeme Y-B. Konpencanus Y-7 ¢ aMHUIMHOM IIpH TOBBILIEHHOH TeMmiepaType (Hanmpumep, ot 80
no 95 °C) B momxoxpsimeMm pacteoputene (Hanpumep, EtOH) obecneunBaer Ounmkindeckoe
npoMexyTouHoe coennHeHue Y-8. AnprepHaTtuBHO, Y-7 MOXeT ObITh 00pabOTaH HUTPHIIOM WIIN
kucnoroit (mHampumep, HCI) B mnomxoapsimem pacTBopuTene (Hampumep, AUOKCAH) IIpU
NoBbILIeHHOH TeMrieparype (Hampumep, ot 100 go 110 °C) ¢ obecneuennem Y-8. B HEKOTOpBIX
Clly4asiX IMKJIU3ALHUU HCIOJIb30BAHHE HUTPWIOB TpeOyeT, 4TOOBI PeaKLMOHHYIO CMeCh Obuia
ClellaHa OCHOBHOM Ha BTOPOM CTaauu, 4TOObI 00JerdyuTh mMKIM3aLuio. IIpomexyrodHoe
coenuHeHue Y-8 MokeT ObITh raJIOreHUPOBAHO C MOMOIIBIO NOAXOASIINX PEAreHTOB, TAKHX KakK
N-xnopcykiuHuMua, N-OpoMcykuuHUMUL, Br, win  N-HOACYKIMHUMHI C TOJyYEHHUEM
MPOMEKYTOUYHBIX COequHeHUH Y-5, MPUroaHbIX i NOJdy4YeHus: coenunenus popmysr (I).

Cxema Y-B.
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Bamecturenn mpu R’ MOryr GbiThb BBEZEHBl B COOTBETCTBHHM C METOLUKON,
npowunocTpupoBanHoii Ha Cxeme Z. Ilpomexyrounoe coenunenue Z-1 wMoxer ObITh
raJIoTeHUPOBAHO C TIOMOIMIBIO TMOAXOISIINX PEareHTOB, TaKUX Kak N-XJOPCYKIHMHUMHI, N-
GpoMCYKLUMHUMAN, Br, mim N-HOACYKUMHHMHX C MONydeHHeM rajgorenuma Z-2 rae Y'
npencrasisier codoit rpymmy rajoreHa (Hanpumep, Cl, Br wim I). I'pynma ranorena Y® us Z-2

3
MOJKET OBbITh BBEJI€HA B peaklHio Kpocc-codyeranus ¢ R°-M (Z-3) (manpumep, M npencrasisier
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coboit B(OH),, Bpin, BF;K, Sn(Bu);, Zn unn Al) B cTaHZapTHBIX YCIOBUSIX IJIS PEAKLHH
Cysyku, Ctute, Herumm u Tomy monoOHOro, B MPUCYTCTBHH KAaTaIM3aTopa NMAJIANNs U, TIPU

HEOOXOIMMOCTH, OCHOBAHHMS C TOJTyueHHueM coequHeHnit popmysl (I).

Cxema Z.
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Sopayna {1

Bamecturenn mpu R' MOryT GBITH BBENEHBI B COOTBETCTBHH C  METOIHKON,
npownnrocTpupoBanHoii Ha Cxeme Q. Ilpomexyrounoe coemunenue Q-1 Mosker OBITh
CEJIEKTUBHO BBEIEHO B PEAKIUIO KPOCC-codeTaHus ¢ (Q-2, HeCYIINM TrajIOreHOBbIA 3aMECTUTEINh
Y* (manpumep, Cl), ¢ obecriedeHmem npoMekyTouHoro coenuuenns Q-3. I'pynma ranorena Y*
u3 Q-3 Moxer GbITh BBEJEHA B Peakumio Kpocc-coueranmus ¢ R*-M (Q-4) (mampumep, M
npenctasisier coboit B(OH),, Bpin, BF3K, Sn(Bu)s, Zn unmu Al) B cTaHIApTHBIX YCIOBUSIX IJISI
peakmuu Cy3yku, Ctuie, Hernmm v ToMmy nogo0HOTO, B IPUCYTCTBUH KaTaIM3aTOPa MaslIaus
M, TpH HEOOXONMMOCTH, OCHOBAHWA C mojyueHHeM coexuuennii dopmymsr (I), rme X°
npexncrasisier coboit CR™.

Cxema Q.
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b OnocpegoeaHHoe
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WETSNMNE M HPOCC-

gq 7 COMETAHME
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L P NEpExTaHEM o a4
! BETE NS MM OO na T AT
X7 '\X: COMETEHME %’W
R?S(&Xg‘ HO™ Yl
HO® 1 a3 Sopayna I}
Q-2

ITpoMekyTOYHbIE COENMHEHUs IS TIONYYEeHUs] COSIUHEHHH, MPEIVIOKEHHBIX B JAHHOM
IOKYMEHTE MOTYT OBITh TOJNyuYeHbl, Kak npormunoctpupoBano Ha Cxeme Y1. Ilogxonsmme
rcxoxubie Marepuansl Y1-1, rie Y® npencrasusier cooii ranoren (Hanpumep, Cl, Br wu I) mn
niceBporayiorex (Hanpumep, OTf win OMs), MOTyT OBITh TIPEBPALIEHBI C TOMOIIBIO criiaHa Y 1-2
roe 7' npexacrtasisier codoi ranoreH (Hampumep, F wimm Br, wnn H) B craHmapTHRIX yCIOBHUSAX
(marmpumep, B npucytctBuud TBAF nnu PPh; u DMPU) ¢ nonydenuem sropuyHoro cnupra Y1-3
(Hampumep, Y! npencrasisier codoit CF; mnmu CHF,). Okucnenue BropuyHoro crnupra Y1-3 B
CTaHNAPTHBIX YCIOBUAX (Hampumep, okucieHne CeepHa wim okucienune Jlecc-MapTuHa) MOXKeT

natb ketoH Y1-4. Keron Y1-4 mosxer ObITh mpeBpallieH B LuaHruapuH Y1-5 B craHmapTHBIX
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ycnoBusix (Hampumep, B pucyrcteun KCN, TMSCN u 18-kpayn-6). Huanrunpun Y1-5 mosxer
ObITh mpeBpaiieH B KapOOHOBYI KHCIOTY Y1-6 B CTaHIAPTHBIX YCJIOBUSIX KHUCJIOTHOTO
rugponuza (Hanpumep, HCl unn HBr B Bone (Org. Syn. Coll. Vol. 1 1941, 289 u 131)) wnu B
CTaHAAPTHBIX ycioBusax ruaponusa (Hanpumep, NaOH B Bome (Org. Syn. Coll. Vol. 1 1941,
321)). Kap6onosast kucnora Y1-6 MoxxeT ObITh BBEIeHA B PEAKLIMIO KPOCC-COYETAHUS C AMHHOM
Y1-7 B cTaHmapTHBIX YCIOBUSAX 0Opa3oBaHus aMuaa (HampuMep, npeBpaieHne Kucaorsl Y1-6 B
XJIOPAHTHAPUA KUCJOTHI (HAmpuUMep, OKCAIMIXJIOPUA) M KOHAeHcanued ¢ amuHOoM Y1-7) c
nojgy4yenuem amuaa Y1-8. AnbrepHaTuBHO, mmaHruapudH Y1-5 wmoxker ObITh mNpeBpalneH
HETOCPEACTBEHHO B mepBu4Hbl amua  Y1-8 (rme R* npeacrasisier cobdoit H) ¢
koHueHnTpuposanHoii HCI u razoobpasueiv HCI (J. Med. Chem. 2003, 46, 2494-2501). I'pynna
Y® us Y1-8 moxer GbITh MpeBpaleHa C MOMOIIBI MOAXOMALIMM O0pa3oM 3aMELIEeHHOTO
metawia Y1-9 (Hanpumep, M! npencrasisier coboit B(OH),, Bpin, BF;K, Sn(Bu); wiu Zn) B
CTaHIAPTHBIX YCJIOBUSX (HANPUMED, B MPUCYTCTBUU TUOOP-CONEPIKAILETO PeareHTa, TAKOro Kak
Ouc(mMHAKOIaTOo ) IUOOP, MaJJIaIHEeBOTO KaTajn3aTopa, TaKOTO KaK
nuxyopouc(tpudenundocdun)mammanuii(Il) WA [1,1'-
ouc(nudenmnpochuno)beppoueH | nuxmnopnayuaanii(ll), kKoMmiaekc ¢ AUXJIOPMETaHOM, W
OCHOBAHUS, TAaKOro Kak auerar kanus). CoeanHeHUs], NPenIoKEeHHbIE B TAHHOM JIOKYMEHTE,
MOTYT OBITh CHHTE3MPOBAHBI U3 IMPOMEKYTOUHBIX COeAMHEHUN Y3-6, HCronb3yst CrocoOwl,

OIMCaHHbBIE HA CXeMax B JAHHOM JTIOKyMeHTe (Harnpumep, Cxema I).

Cxema Y1.
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Coenunenus: popmyasl (I) Taxke MOTyT OBITH MOMYYEHBI, KaK MPOMUTFOCTPHPOBAHO HA
Cxeme Y2. [uanrunpun Y1-5 (co Cxemsl Y1) MokeT ObITh mpeBpalueH B anbaerun Y2-1 npu

BOCCTaHOBJICHUHU (HarpuMep, B KadecTBe BoccraHoBHTens, Takoro kak DIBAL-H (0030p cm.
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Synthesis 1975, 10, 617-630)). Anpmerun Y2-1 mosker ObITh mpeBpaiieH B aMuH Y2-3 B
CTaHIAPTHBIX  YCIOBHUSIX BOCCTAHOBHUTEJIBHOIO AaMHHHPOBaHUS C AaMUHOM Y2-2 U
COOTBETCTBYIOLIMM BOCCTAHOBHTENIEM (HarIpuMep, OOPOruapHI HATPUsl, TPHALIETOKCHOOPTHAPUL
HATpUsl WK LUAHOOOPTHIPHUI HATpus). AJBTEPHATUBHO, HUaHTUApuH Y1-5 Moxer ObITh
BOCCTaHOBJIEH 110 amuHa Y2-3, rae R* mpencrasisier coGoii BOMOPOX, B CTAHAAPTHBIX YCIOBHSIX
(mampumep, LiAlH4 B Et,0). I'pynna Y® u3 Y2-3 moxer GbITh IpeBpalleHa B MMOAXOASIINUM
o6pasom 3amernenHsii Meramt Y2-4 (Hanpumep, M' npencrasnsier coGoit B(OH),, Bpin, BF;K,
Sn(Bu); wiu Zn) B CTaHAAPTHBIX YCJIOBHSX (HAMpHUMEp, B MPUCYTCTBUU IUOOP-COIEpPIKAIIETro
peareHTa, Takoro kak Owuc(mUHAKONATO)auOOp, NaJIaAUEBOr0 KaTaju3aTopa, TaKOro Kak
nuxyopouc(tpudenundocdun)mammanuii(Il) WK [1,1'-
ouc(nudpenmnpochuno)peppoueH |nuxnopnauianuii(Il), kKoMIIekCc ¢ AUXJIOPMETAHOM, W
OCHOBAHUSI, TAKOTO KaK aLleTaT KaJvsl), a 3aTeM BBEICHA B PEAKLHIO0 Kpocc-coueTanus cY2-5 rue
Y npencrasusier coboit ranores (Hanpumep, Cl, Br wmu 1) unn ncesnoranores (nanpumep, OTf
wmi OMs) B craHmapTHbeIX ycnoBusx peakuun Cy3yku (Hampumep, B TPUCYTCTBUH
NaJUTAUEeBOr0  KaTajiu3aropa, Takoro Kak  terpakuc(tpudenmndochun)nammanmii(0),
nuxyopouc(tpudenmnndocdun)mammanuii(Il) WA [1,1'-
ouc(nudenmnpochuno)peppoueH |nuxmnopnayuaanii(ll), KoOMIUIeKC C OUXJIOPMETAHOM, W
OCHOBaHUs (HarpuMep, kKapOOHATHOE OCHOBAHME, TAKOE Kak KapOOHAT HaTpusl Win KapOoHAT
Kajqus)) WO B CTAHAAPTHBIX yCioBusX peakuun Cruiuie (Hampumep, B HPUCYTCTBUH
katanu3atopa namanus (0), takoro kak Tterpakuc(rpudenundochun)namnaanii(0)), wim B
CTaHIAPTHBIX YCIOBUSAX peakunu Herumu (Hanmpumep, B MPUCYTCTBUM KAaTaJH3aTOPA MaLIAIMS
(0), TaKOro KaK terpakuc(rpudpennndocun)namnaanii(0) WIH [1,1'-
ouc(nudenunpocuno)peppoueH | nuxnopnauaanii(ll)) ¢ nomyuenuem Y2-6. Amun Y2-6
MOXKeT OBITh BBEJICH B PEAKIIHIO KPOCC-COYETaHUs ¢ KapOOHOBOH KHCIOTOH Y2-7 B CTaHAAPTHBIX
ycnoBusix oOpazoBaHMsl aMuaa (HampuMep, B MPUCYTCTBUU KOHAEGHCHPYIOLIErO areHra, TaKOoro
kak HATU, u amuHa, Takoro Kak IUH3OMPONMWIATHIAMHH) C TOJYYEeHHEM COEIMHEHUI
¢popmyani (I).
Cxema Y2.
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Dopayns (1

ITpoMekyTOUHbIE COENMHEHUs IS MOJNYISHHUsT COeNUHEHHH, NMPEIIOKEHHBIX B JTAHHOM
JIOKYMEHTE MOTYT OBITh MOJIy4eHbl, Kak nmpowunoctpupoaHo Ha Cxeme Y3. Kerosdup Y3-1
MOXET OBITh TaJIOTEHUPOBAHO C IIOMOIUBIO MOAXOASINNX PEareHTOB, TakUX Kak N-
XJIOpCyKUMHUMET, N-OpoMCyKuMHUMUA Wi N-HOACYKIMHUMHUA ¢ monydeHuem Y3-2, roe W
npezacrasjsier coboii rpynmy ranoreHa (Hanpumep, Cl, Br umu I). Keron Y3-2 moxer ObiTh
mpespaieH B TperuuHbli crupt Y3-4 ¢ momormeio cunana Y3-3, rae Z' mpencrasiser coboi
rajored (Hanpumep, F nnm Br, wnun H) B cTaHgapTHEIX ycnoBHsAX (HampuMep, B NMPHUCYTCTBHU
TBAF wnu PPhs 1 DMPU). B HekoTOpbIX ciiyuasix Z' Moxer npeacrasists coboii H, rie moxer
6biTh Obpasosana rpynma CHF, (Y'). Cnoxwbiii sdup Y3-4 Moxker ObiTh NpeBpaiieH B
nepsuunbii amun (Y3-5, R npencrasusier coGoil BOXOpOX) B CTAHAAPTHBIX YCIOBHSIX
(HarmpuMep, aMMHAaK B METAHOJIE U HEOOs3aTeIbHOE OCHOBAHUE, TAKOE KaK KapOOHAT Le3Usl) UITH
BO BTOpPHYHBIA M TperuuHbli amup (Y3-5) B craHmapTHeIX ycnoBusx (Hampumep, AlMe; u
HOOXOIAINUYA aMUH NHRkRk, e KaKabId R mosxer npencrasisaTh coboi R*). I'pynna W Y3-5
MOJKeT OBITh MpeBpalleHa B MOIXOASINM 00pa3oM 3aMereHHblid Metain Y3-6 (nanpumep, Mm!
npencrasisier coboit B(OH),, Bpin, BF;K, Sn(Bu); uam Zn) B CTaHZAPTHBIX YCIOBUSIX
(nanpumep, B IPUCYTCTBUH TUOOP-COAEPIKAIIETO PeareHTa, TAKOro Kak OMc(IMHAKOIaTOo)aHoop;
OCHOBAaHHMS, TAaKOro0 KakK areraT Kajus, [aUIafueBOro KaTaju3aTropa, TaKoro Kak
Tpuc(nubeH3mwnaeHaneToH )nunauiaanii(0), u HeoOs3aTeNbHOrO JIMTaHOa, TaKOro Kak 2-
nukiorekcmwiochuno-2'.4',6'-rpunzonpormmiondenin). CoennHEHUs, TMPENJIOKEHHbIE B
JAaHHOM JOKYMEHTE, MOTYT ObITb CHHTE3MPOBAaHbI W3 MPOMEKYTOUYHBIX coequHeHuid Y3-6,

UCTIONB3Ys! CIIOCOOBI, OMMCAHHBIE HA CXeMaxX B JAHHOM JoKyMeHTe (Hanpumep, Cxema I).
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Cxema Y3.
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IIpomMexyTOUHbIE COEAMHEHHs AJIS MOJNy4eHUs] COSIMHEHUH, NPENIOKEHHBIX B JTAHHOM
IOKYMEHTE, MOTYT OBITh MOJy4YeHbI, Kak npownnoctpupoBano Ha Cxeme XXI. /luon 13-3, rae
W npencrasisier coboit ranoren (nanpumep, Cl, Br umu I) winn ncesnoranoren (nanpumep, OTE
win OMs) Moxer OBITP OKHCJIEH B CTaHOAPTHBIX YCJIOBWAX (Hanpumep, B TPHUCYTCTBHH
KaTaJlu3aTopa Ha OCHOBE MEPEXOJHOr0 META/UIa, TAKOTO KaK IJIATHHA HA yrje B MPUCYTCTBUH
UCTOYHHUKA KUCJIOPOJIA, TAKOTO KaK BO3JYX) C MOJYUYEHUEM O-THIPOKCUKAPOOHOBOM KUCIOTHI 21-
1. Konnencauust kucnotst 21-1 ¢ amunom 21-2, rae R*' u R™ nesasucumo MOTYT NPEACTABIIATH
coboii R*, ucnone3ysi cTaHmapTHbIE yCIOBUs OOpa3oBaHMsi aMMuOB (ranpumep, oOpa3oBaHUE
XJIOPAHTUAPUAA KHCIOTBI C TIOAXOMSAIIMM PEAareHTOM, TaKuM KaK OKCANWIXJIOPUA, |
nocienymwuee in situ ramenue amuHoM 21-2) moxer odecneunts amua 21-3. I'pynma W 21-3
MOJKeT OBITh MpEeBpalleHa B MOAXOAAINM 00pa3oM 3ameneHHbIl Metamn 21-4 (nanpumep, Mm!
npenctasisier coboit B(OH),, Bpin, BF;K, Sn(Bu); uam Zn) B CTaHAAPTHBIX YCIOBUSIX
(nanpumep, B IPUCYTCTBUU OUOOP-COAEPIKALIETO PEAreHTa, TaKOW Kak OMC(IMMHAKOIATO)aHoop;
OCHOBAaHHMS, TAaKOro0  KaK  ameraT  Kalus, DaJUIafueBOro  KaTajiu3aropa,  TaKOro
kakTpuc(audeH3ummneHaneTon )annauanuii(0), u HeoOs3aTeNIbHOTO JIMTaHNa, TAaKOro Kak 2-
nukiorekcmwidochuno-2'.4',6'-rpunsonpormmiondenin). CoeauHeHHs, TNPEIJIOKEHHbIE B
JAaHHOM JOKYMEHTE, MOIYT ObITb CHHTE3HPOBAHbI M3 IPOMEXKYTOUYHBIX coequHeHur 21-4,

UCTIONB3YsI CIIOCOOBI, OMMCAaHHBIE HA CXeMaxX B JAHHOM J0KyMeHTe (Hanpumep, Cxema I).
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Cxema XXI.
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Coenunenust popmyast (I) Takke MOTyT OBITH MOJMYYEHBI, KaK MPOMJUTFOCTPHPOBAHO HA
Cxeme XXII. Tngponus amuma 22-1, tae R*' i R* HezaBHCHMO MOTYT TpencTaBiaTh coboii RY,
B CTaHJAPTHBIX YCJIOBUSX (Harmpumep, HarpeBaHue B npucyrcrsum BonHoi HCl) moxer nathb
kucaoty 22-2. KonpeHcaius KUCIOThI 22-2 ¢ aMMHOM 22-3, rae R® u R* HesaBucumo MOTYT
NPENCTaBIIATh coOOM R*, MCoONb3ysi CTaHmapTHBIE yCioBUs 00pa3soBaHus aMUIOB (Hanpumep,
o0pa3oBaHUe XJOPAHTHAPHUIA KHCIOTHI C MOAXOASALINM PEAreHTOM, TAKUM KaK OKCAIMUIIXJIOPUI,

U TIocTIeyroIee in situ ramenue aMmuHoM 22-3) MokeT o0ecnieuutb amun 22-4.

Cxema XXII.
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Coenunenus: popmyast (I) Takke MOTyT OBITH MOJNYYEHBI, KaK MPOHJUTFOCTPHPOBAHO HA
Cxeme XXIII. Keton 23-1, rne W npencrasisier codoii rpynmny ranoreHa (mampumep, Cl, Br
win I) mm nicesnoranorena (Hanpumep, OTE wnmn OMs), mosker ObITh TIpeBparueH B ciupt 23-3
B CTAaHAAPTHBIX YCJOBUSAX peakuun Pedopmarckoro (Hampumep, B TPUCYTCTBHHM MeETajlIa,
TAKOrO Kak IWHK WM WHOWH, U o-rajoreHd¢pup23-2, rue w? MPECTaBisieT cOOOU TajoreH
(nanpumep, Cl, Br unum I), u R* npencrasisier coboit Ci_¢ ankuibHyro rpymmy). I'pymnma rajorena
W (wampumep, Cl, B wnu 1) unn ncesporanorena (Hanpumep, OTf mwim OMs) cnmpra 23-3
MOKeT OBbITh TpeBpalleHa C IMOMOIIBI MOAXOMAIIMM 00pa3oM 3aMelleHHoro meramia23-4
(mampumep, M' npencrasmser coboit B(OH),, Bpin, BF;K, Sn(Bu); mim Zn) B CTaHZAPTHBIX

yCIOBUSIX (Hampumep, B MPUCYTCTBHU JHOOP-CONEpIKALIero peareHra, TaKoro Kak
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Ouc(rmMHaKoIaTo ) IMoOP, MaJUIAHEBOTO KaTajan3aTopa, TaKOTO KakK
nuxjiop[ouc(tpudenundochopanmn)|mammaguii WA
ouc(oudenmnpocuno)peppoueH |nuxnopnauiaguii (1), koMmmiekc ¢ IUXJIOPMETAHOM, W
OCHOBaHUS, TAKOTO Kak auerar kajius). HeoOs3arenbHo 3amerneHHbld (Hampumep, P=aumerun,
mpem-0yTOKCUKapOOHMIT WIIN T-METOKCUOEH3MT) OMIMKI 6-5 MOXeT ObITh BBEIEH B PEAKLIUIO
KpPOCC-COUeTaHUsl ¢ MeTauloM 23-4 B CTaHAapTHBIX ycinoBusx peakuuu Cysyku (Hampumep, B
IPUCYTCTBUH NaJ1aueBoro KaTaJln3aTopa, TaKOro KaK
terpakuc(tpudenundochun)namnanmii(0) WJIH [1,1'-
ouc(nudenundochuno)peppoueH |nuxnopnavanuii (1), KoMmuekc ¢ IUXJIOPMETAHOM, W
OCHOBaHUsl (HampuMmep, KapOOHATHOE OCHOBAHHE), B WMJIHM CTAHAAPTHBIX YCJIOBUSIX PEAKLUH
Ctunne (Hampumep, B  NPUCYTCTBUM  Karajnu3atopa nawiagus (0), Takoro Kak
terpakuc(tpudenmwidochun)namnanuii(0)), UM B CTAHOAPTHBIX YCJIOBHSIX peakimu Herwmmu
(mammpumep, B MPUCYTCTBUH NaJIIaJUEBOTO KaTaJIn3aTopa, TAKOTO KakK
terpakuc(tpudenmidochun)namnanmii(0) WJIn [1,1'-
ouc(nudenundochuno)beppoueH |nuxnopnaaauii (1)), ¢ monydennem coenunenus 23-5. B
HEKOTOPBIX CJIy4asix MOCHenyromuil ruapoius cioxkuoro s¢upa (-CO,R*) B craHmapTHbIX
YCIIOBHSAX (HarpUMep, B MPUCYTCTBUH OCHOBAHUS, TAKOTO KaK TMAPOKCH] HATPHS, UM KHCIIOTHI,
takoi kak HCl wmu TpudropykcycHas KuCioTa), MOXKET TOTpeOOBaTBCS IUISl TOJMYYCHHS
kuciotsl 23-5. Konpencanus kuciaorer 23-5 ¢ amuHamu 23-6, rae R® u R* moxer HezaBuCUMO
TPEACTABIIATh COOOM RY, MCMONB3ys CTaAHIAPTHBIE YCIOBUS 0OPa30BaHMsl aMHUIOB (HATIPUMED, B
NPUCYTCTBUH KOHJIEHCHPYIOILIETO peareHTa ajisi oOpa3oBaHMs NENTHUAHON CBSI3M, TAKOTO Kak
rekcadropdpochar N, N,N',N'-rerpamermn-O-(7-a3aben3orpuazon-1-un)ypoHus, U aMHHHOTO
OocHOBaHHUs, Takoro kak N, N-auM3onponwmdTUIAMUH) MOXeT obOecrieuutb amuy 23-7.
Coenunenne 23-7 moxer ObITh BBEIEHO B PEAKIUIO KPOCC-COYETaHUsI ¢ MeTauioM 23-8 B
CTaHAapTHBIX ycioBusix peakiuuu Cy3yku (Hampumep, B NPHUCYTCTBUM MAJUIAAHEBOIO
KaTanu3aTopa, Takoro  kak  terpakuc(tpudpenundochun)nammanmit(0) wmm  [1,1'-
ouc(nudenundochuno)peppoueH |nuxnopnavanuii (1), KoMmjiekc ¢ IUXJIOPMETAHOM, W
OCHOBaHUsl (HampuMmep, KapOOHATHOE OCHOBAHWE), B MJIM CTAHNAPTHBIX YCJIOBUSIX PEAKLUU
Ctunne (Hampumep, B  NPUCYTCTBUM  Karajmu3atopa nawiagus (0), Takoro Kak
terpakuc(rpudpenmwidochun)nammanuii(0)), UM B CTAHOAPTHBIX YCJIOBHSIX peakiuu Herwmmu
(marmpumep, B MPUCYTCTBUH NaJIIaUEBOTO KaTaJIn3aTopa, TAKOT O KaK
terpakuc(tpudenmidochun)namnanmii(0) WJIn [1,1'-
ouc(nudenmndochuno)bepporeH | nuxnopnamaanii (I1)), ¢ monyuenuem coequaenus 23-9.
AnpTepHATUBHO, coearHeHUe 23-5 MOKeT ObITh BBEAEHO B PEAKIIUI0 KPOCC-COYETAHUS C
metajuioM 23-8 B craHmapTHBIX ycnoBusx peakuun Cy3yku (Hampumep, B TNPHCYTCTBUU
NaJUTAJUEBOr0 KaTalIM3aTopa, TAaKoro Kak terpakuc(tpudenmwndocdun)nannanuii(0) wm [1,1'-
ouc(nudenmndocpuno)beppoueH |nuxnopnayuiaguii (1), kKoMIiekC ¢ IUXJIOPMETAHOM, W
OCHOBaHHUsl (Hampumep, KapOOHATHOE OCHOBAHHE), B MM CTAHIAPTHBIX YCIOBUSIX DPEAKLUU
Crunne (Hampumep, B  TNPUCYTCTBUM  Karainu3aropa nawiagus (0), Takoro Kak

terpakuc(rpudenmidochun)nannannuii(0)), Uau B CTAHOAPTHBIX YCIOBHSIX peakimuu Herwmum
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(marmpumep, B MPUCYTCTBUH NaJIaJUEeBOTO KaTaJn3aTopa, TaKOTo KakK
terpakuc(rpudenmidochun)namiaanii(0) Wn [1,1'-
ouc(nudenmnpochuno)peppoueH |nuxnopnayuaanii (II)), ¢ monyduernnem coepmnenus 23-10.
Konpencanus kucnotsl 23-10 ¢ amuHOM 23-6, HCMONB3Ysl CTAHAAPTHBIE YCIOBHs 00pa3oBaHUs
aMHuIOB (Hanpumep, B IPUCYTCTBUN KOHASHCUPYIOLIETO peareHTa sl 00pa3oBaHUs MENTHIHOM
cBsizu, Takoro kak rekcapropdocpar N, N,N',N'-rerpamerun-O-(7-azabenzorpuazon-1-
WI)YPOHUS, W AMHHHOIO OCHOBaHUs, Takoro kak N, N-Iuu30nponmisTHIAMUH) MOKET
obecrnieuntsb amun 23-9.

ITocne kpocc-codeTaHusi HEOOsI3aTebHO BBIOPAHHBIE 3ALIUTHBIC TPYIIBI MOTYT OBITH
yIAJEeHbl B YCJOBUSX, MONXOMSINUX JJIsi MX YOAJICHUS, KOTOpPbIe TAaKKE€ COBMECTUMBI C
(YHKIIMOHAILHOCTBIO, TpHUCYTCTBYIOMmEH B 23-9 (Hampumep, BosnelictBue BomHou HCl wmm
TpU(TOPYKCYCHON KUCIIOTHI) C TIOTydeHueM coequHenns 23-10.

Cxema XXIIIL



120

RZ ,Jl\ e

W X ‘u LAY &
v ma ¥ ety xSy
w7 ey Reformatsky e ,}: STEAMPOESHIE o 2‘2‘3 =y
i i " " ——
‘(\W{’J"““ R ‘”‘a} ”{0)%1‘»”
¢ mﬂ P geoH
2341 234
=)
HN’F *ﬁ:,
A HN s HIN
R | i ‘
I8 I;ME foj\" =N asMH M‘A\F-N" ,
b Sy LT Rt R* 236 L4 R
A 6-5 s Mo « AN
] wd AMUAHSA HOHABHCSUKE b xe |
- o S o s
A &,
Cyayen, CTwane wan i O w7 hk},» Ra?ﬂ 0 ox? X“fs
Herwzm HO- j X - b
5 / - E pas x®
¥ Rj ” Rg \!H
MO HQ
23-5 237
=Y R
FER 238
Cyzyen, CTunne Cyzywn, Cruane
ok Hermwm Wi Herwans
3
. B
;’QJ“» HH
i
o HH e M
AMMOHER HOHLEHCILMA R1”xz
ol
R g 7
H” K ks
A /L‘Kﬁ
F«
Rg wl
FIC
23-9
deprotection
HH,

I, r«s{ﬁ

m‘!
— Sy
=5k LAY 5

.»fﬁ ""i? i ﬁxﬁ
Qaﬁ - 4
R !

HO
2310

ITpoMekyTOUHbIE COEANHEHHs! AU MTOJyYeHHs COEIMHEHUH, NPENIOKEHHBIX B JTAHHOM
TOKYMEHTE, MOTYT OBITh MOJydeHbl, Kak npomnmocTpupoBano Ha Cxeme XXIV. CrnoxHbri
a¢up 23-3, rne W npencrasisier codoit ranoren (Hanpumep, Cl, Br winu 1) unu ncesnoranorex
(nanpumep, OTf unu OMs) MoxeT ObITh BOCCTAHOBJIEH MOIAXOMASILINM PeareHToM (Hampumep,
NaBH4 nimm NaBDy) ¢ nonyuenuem cnupta 24-2, raoe V? mosker npeactasisTh codboit H nmm D.

I'pynna W 24-2 MoskeT ObITh MpeBpallieHa B MOIXOMSIIUM 00pa3oM 3aMeleHHbIN MeTant 24-3
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(nanpumep, M' npencrasusier coboit B(OH),, Bpin, BF3K, Sn(Bu); umu Zn) B CTAHZAPTHBIX
ycnoBusix  (Hanpumep, B TPHUCYTCTBUM  AMOOpP-COAEPIKAILEro peareHra, TaKOro Kak
Ouc(nuHakonaTo)udop, OCHOBAHUS, TAKOTO KaK alleTaT KaJus; U MaJUIaAueBOro KaTajiu3aTopa,
TaKOro KakK nuxJiop|ouc(tpudenundocdopanmn) |nanianuii WIH
ouc(nudenundocpuno)peppouen|auxnopnamiaguii  (II), kommiuekc ¢  IUXJIOPMETAHOM).
CoenuHeHusi, TpPEIJIOXKEHHbIE B MAaHHOM JOKYMEHTE, MOTYT OBbITb CHHTE3MPOBaHBI U3
IPOMEXXYTOYHBIX COEOUHEHUH 24-3, MCHojb3ysi CHOCOOBI, ONMUCAHHBIE HA CXeMaX B JaHHOM

nokymenre (Hanpumep, Cxema I).

Cxema XXIV.
o xoow
X3y X2y
i - BoocTasoensrne - SHME 1
o xﬁ LK N Mevaﬂﬂmpzﬂsanie xg P 7
RZ W v "\ﬂ
o ! HO M
F RQQH ) F R@
23-3 24.3

IIpomesxyTOuHbIE COEMHEHUs IS MOJIyUYeHUs] COEAMHEHUH, MPEeJIOKEHHBIX B JAHHOM
IOKYMEHTE, MOTYT OBITh MOJYYeHbI, Kak mnpousunocTpupoBaHo Ha Cxeme XXV. Hampuwmep,
Opomuz 25-1 MokeT OBITh MpEBpAIEeH B BUHUIIOBBIN 3up 25-3 B CTAHAAPTHBIX YCIOBUSIX AJIS
kpocc-coueranuss Cysyku winm  Herumm (Hampumep, B NPHCYTCTBHUU  IMAJUIAJMEBOTO
KatanusaTopa, Takoro kak [l,1'-Ouc(audennndocuno)pepporeH|muxnopnamianui, u
OOpOpraHUYEeCcKOro MM IUHKOPTAaHUYECKOTO COSAMHEHUs], TaKOro Kak 25-2). Burunosslil 3¢gup
25-3 mosker ObITh mpeBpamieH B anpaerun 25-4 mpu KUCIOTHOW oOpabOoTke (Hampumep, B
npucyrctsun HCl B TT'®@). Anpnernn 25-4 moxer ObITh HIpeBpaleH B KapOOHOBYIO KHCIIOTY 25-
5 B CTaHAApTHBIX YCIOBUsIX OkucieHus [IuHHuka (Hampumep, B mpucyrctBuu NaClO, u 2-
metni-2-OyreHa). Kucnora 25-5 wmoxker ObIThb mnpeBpaineHa B amupn  25-7, HUCHONBb3Ys
CTaHIApPTHBIE YCJIOBUS CHHTE3a amujga (Hampumep, KoHaeHcanms 25-5 ¢ amuHOM 25-6,
UCTIOJIB3Ysl KOHIEHCUpyromuii peareHT, Takoii kak HATU). Anpaerun 25-4 Takke MOKET ObITh
npeBpamieH B COUpPT 25-9, ucmonb3ysh HYKJIEOQHIbHOE MPHCOCAUHEHHE (HAampumep, B
NPUCYTCTBUM MAarHUMOPraHUYeCKOro WM JIMTUHOPraHMYECKOTO COEIWHEHHUs, TaKoro Kak
peaktuB ['punbsipa). Anbmerun 25-4 Takke MoxkeT ObITh mpeBpamieH B amuH 25-11 B
CTaHIAPTHBIX YCJIOBUSX JJISI BOCCTAHOBHUTEIBHOIO AMUHUPOBAHMS (HAIPUMED, B MPUCYTCTBUU
aMHHa, TAKOro Kak 25-10, 1 BocCTaHABIMBAIOIINHA peareHT, Takoil kak NaBH(OAC)3).

Cxema XXV,
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ITpomMexyTOUHbIE COEAUHEHHS AJIS MONYYeHHUs COSIMHEHUH, NPENIOKEHHBIX B JTAaHHOM
IOKYMEHTE, MOTYT OBITh MOJY4YeHBI, Kak npowuroctpupoBaHo Ha Cxeme XXVI. Hampuwmep,
Opomuz 26-1 Moxer ObITh IpeBpallieH B CIOXKHBIN 3¢up 26-3 B yCIOBUSAX KPOCC-COYETAHUS
Hernmm (Hanpumep, B MPUCYTCTBUU NAJIAJUEBOr0 KaTaJIN3aToOpa, TAKOro Kak nuxijopun [1,3-
6uc(2,6-nurzonponuig eHIT)UMUIA30J1-2-WINAEH | (3 -XIOPIUPUANIT ) TAJITA AN 1), 1
LIMHKOPTaHUYECKOTO COEAMHEHHUs, Takoro kak 26-2). Cnoxsbiii >pup 26-3 Moxer ObITH
npeBpaleH B KapOOHOBYIO KHUCIOTY 26-4 B YCJIOBUSIX TMApOJIM3a (HApUMep, B MPUCYTCTBUU
BOIBI U ocHOBaHUs, Takoro kak LiOH). Kucnora 26-4 mosxer ObITh mpeBpaineHa B aMmuna 26-6,
UCTIONB3YS CTAHIAPTHBIC YCJIOBHUS CHHTE3a aMuAa (HarmpuMep, KOHAeHcauus 26-5 ¢ amuHom 26-
6, ucrnonb3ysi KOHAeHcupyromuii peareHt, takoii kak HATU). Crnoxsbsiii 3¢pup 26-3 Taxske
MOJKeT OBITh TIPEBpalleH B ciupT 26-8, ucrnonp3ys HykieopuibHOE MPUCOSANHEHNE (HApUMeDp,
B TMPHUCYTCTBUM MAarHUAOPTaHUYECKOrO MJIHM JIMTUHOPraHMYECKOrO COENMHEHHs, TaKOro Kak
peaktus I punbspa).

Cxema XXVIL.
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IIpomesxyTOUHbIE COENUHEHUs [JIsl MIOJNyYEHUsl COEIMHEHUN, MPENJIOKEHHBIX B aHHOM
JIOKYMEHTE MOTYT OBbITh MOJIyueHbI, Kak nporunoctpupoBano Ha Cxeme XXVIL Hampumep,
Opomun 27-1 mMoxeT ObITh IpeBpameH B aMuH 27-3 B CTAaHIAPTHBIX YCIIOBUSIX U PEAKLUU
kpocc-coueranuss Cy3yku winm  Hermmm (Hampumep, B NPHCYTCTBUH  IMAJUIAJMEBOTO
KaTaju3aropa, Takoro kak [1,1'-

ouc(nudpenundpochuno)peppoueH | nuxnopnamnaanii, u  OOPOPraHUYECKOTO  HIIU
LIUHKOPTaHMUYECKOTO COENUHEHMs], Takoro kak 27-2). Amun 27-3 MoxeT ObITb NpEBpalleH B
amun27-5, ucnonp3ysl CTaHAAPTHBIE YCIOBMS ALMIINPOBaHMs (HarpuMep, KOHIEHCALUs aMHUHA

27-3 ¢ xapOOHOBOI KUCIIOTOH, UCTIONB3YsI KOHAEHCUPYIOIIHI areHT, Takoi kak HATU).

Cxema XXVIIL.
M R N ’
HQNR, & % KPOCC-COMETEHME HQNW? % Ly Puwnupossnue Ha
'f’ ™ [ ———— / JII kk. - 'x..;' o5 L
NTCBr g Y N
i <
FiC s R Lm R FsC
| 0Bt P Lo :
271 2y pd R 27-4
Hold -OH 273
75 !

IIpomesxyTouHbIE COEUHEHUs IS MOJIyYeHUs] COEANHEHUH, MPEeJIOKEHHBIX B JAaHHOM
IOKYMEHTE, MOTYT OBITh MOJYYeHbI, Kak npowutrocTpupoBaHo Ha Cxeme XXVIII. Hanpuwmep,
nonun 28-1 moxer ObITh mpeBpaiieH B aMHHOOpoMua 28-3 B CTaHAAPTHBIX YCIIOBUSX IS
kpocc-coueranuss Cy3yku wmnu  Hermmum (Hampumep, B TNPHCYTCTBUM  MAJUIQAMEBOTO
KaTaju3aropa, Takoro kak [1,1'-

ouc(nudpenundpochuno)peppoueH | nuxnopnamiaanii, u  OOPOPraHUYECKOTO  HIIU

LIUHKOPTaHNYECKOrO COSAMHEHUs, TAKOTro Kak 28-2). AMUHOOpOMU MOXKeT OBITh MPEBpaIleH B



124

amuHOaMuy 28-5 B ycloBUsAX KapOOHWIMPOBaHUS (HANpHUMeEp, B MPHUCYTCTBUH MaJUIAAHEBOTO
Katanu3atopa, Takoro kak [l,1'-Ouc(nudennndochuno)depporeH|auxnopnamiaaui, OKCHA
yraepona u amuH 28-4). AmMuHoamun 28-5 Mosker ObITh mpeBpaimieHa B amua 28-7, ucnomnb3ys
CTaHIAPTHBIE YCIIOBUS CHHTe3a amuna (Hampumep, koHaeHcauus 28-5 ¢ kapOOHOBOM KHCIOTOMH
28-6, ucnonb3ysi KOHAEHCUPYIOLIHiA peareHT, Takol kak HATU). Amunoamun 28-5 mosket ObITh
npespamieH B amua28-7, HCMONb3ys CTAaHAAPTHBIE YCIIOBUS AlWJIUPOBaHUsA (Hampumep,

KOHAeHcanus: aMuHa 4-5 ¢ kapOOHOBOI KHCJIOTOH, MCHOJB3YS! KOHACHCHPYIOIIUH areHT, TaKOH

kak HATU).
Cxema XXVIII
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Coenunenust popmyast (I) roe R' npeacTaBisieT OO0l THAPOKCU-3aMEINEHHBIN aJKIII,
MOryT ObITh ToOsy4eHbl, Kak npomunocTpupoBaHo Ha Cxeme XXIX. Crnoxneii s¢pup SS-3
MOXKeT OBITh MPOTHAPOIM30BAH B CTAHAAPTHBIX YCIOBHSIX At ruaposusa (Harnpumep, LiOH nnn
NaOH B Bone ¢ copactBoputenem, TakuM kak TI'® wiu MeOH) ¢ nmonydenuem kapOOHOBOM
KHCJIOTBI, KOTOpasi MOKeT OBbITb BBeIE€HA B peakIui Kpocc-coueranuss ¢ N, O-
IUMETHIITHIPOKCUIIAMUHOM B CTAHAAPTHBIX YCIOBUSAX oOpazoBaHus aMmuaoB (Hanpumep, HATU
u N, N-gum3onponmmsTriiaMuH) ¢ obecrieuenneM amuzaa Baitapeba SS-1. Amun Baiinpeba SS-1
MOJKET BCTYNATh B PEAKLUIO C ABYMSI Pa3HbIMH HYKJEO(UIaMHU MOCIENOBATEIbHO (Hampumep,
R'*-M u R''-M NPENCTaBIBIIOT COOON peareHTs! [ pUHBSpa MIIN aJKWITHTUEBBIC PEareHThl) IS
nonyuenns: SS-2. AnbTepHaTHBHO, peakius SS-3 ¢ u3GbITkoM HykIeobuibHoro pearenta (R''-
M) moxer nath SS-4, rae obe rpymmsr R (R') smstorcst amamormumbivu. Jpyroii crnoco
nonyueHust SS-2, rae R u R" seasorcs pasHbpIMHU, npousuitocTpupoBad Ha Cxeme XXIX.
Crnoxnbrit a¢up SS-3 MoxeT ObITh MpeBpalleH B ajbAery MyTeM BOCCTAHOBJICHUS IO CIHPTA,
UCTIONB3Ys TMOAXOAINN BoccTaHOBUTENDb (Hampumep, LiAlH4) ¢ mocnenyromum OkHuCIeHHEM
(manpumep, mepuomuHaH Jlecca-Maprtuna) B anpaerun SS-5. Ampaerua SS-5 moxer ObITh
o6paGoran moxxomsmmm Hykneodmmom, R'-M, ¢ monyuenmem Bropumusoro cmmpra, SS-6.

Crupt SS-6 Moker ObITh OkHCIEH B KeToH SS-7 (manpumep, nepuoauHan [lecca-Maptuna),
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. 11

KOTOpbII MOXeT ObITh 0OpaboraH BTOpeIM HykieodmioMm, R '-M, ¢ momyuernmem SS-2. B
1 11

HEKOTODBIX BAPHAHTAX ocymmecTsienns m3odperenns R wumn R'' Hesasucumo npencrassior

coboii R

Cxema XXIX.
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Coenunenust popmyisr (I) roe R' siBisiercss N-CBsi3aHHBIM reTepPOLUKIIOM, MOTYT OBITh
noyy4yeHsl, kak mpowutrocTpupoano Ha Cxeme XXX. Ilpomekyrounoe coeguHenue SS-I11-1,
rae Y* npencrasnsier coboil MOAXOMSIIYI0 YXOSALIYIO TPYIITY, TAKYIO KAK TajoreH (HalpuMep,
Cl wm Br), moxer BCTynmath B peakuuto ¢ amunom (R*R*NH, rme kaxmpiii R* BeiOuparor
HE3aBUCHMO) B YCIOBHAX SNAT (Hampumep, HarpeBaHue B MPUCYTCTBUU OCHOBAHUS, TAKOTO KaK
Cs2C03), ¢ nonyyennem coenunenust SS-11-2.

Cxema XXX.
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Peakuuu 11 monyuyeHusi COEAMHEHUH, OMUCAHHBIX B JJAHHOM JOKYMEHTE, MOTYT OBITh
NPOBENEHbl B TOAXOMSLIMX PACTBOPHUTENSIX, KOTOPbIE MOTLYT OBITh JIETKO BBIOpAHbI
CHELUAIMCTOM B O0JIACTH OpraHH4YecKoro cunresa. [logxonsinue pacTBOPUTENN MOTYT OBITh IO
CYLIECTBY HEPEAKIIMOHHOCIIOCOOHBIMU MO OTHOIIEHUIO K MCXOAHBIM MaTepuaiaM (peareHTam),
NPOMEKYTOYHBIM COEAMHEHUSIM WJIM MPOAYKTAM IMPH TeMIepaTrypax, MPpH KOTOPBIX MPOBOIST
peakuuy, (HampuUMep TeMIepaTrypax, KOTOpble MOTYT BapbHUPOBATBCS OT TEMIIEPATYpPbI
3aMOpPaXMBAHUSI PACTBOPHUTENST A0 TEMIIEPATypPbl KUIIEHHUs pacTBOpuTens). JlaHHYIO peakuuio
MOJKHO TNPOBOJIUTH B OFHOM PAcCTBOPHTENE HJIM CMeCH Oojiee ueM OIHOro pactsopurens. B
3aBHUCHMOCTH OT KOHKPETHOH CTaguM PEaKLWH MOIXOMASALINE PACTBOPHUTENH JJsI KOHKPETHOH
CTaJMH PEAKIMH MOTYT OBbITh BEIOPAHBI CHIEIMAIMCTOM B TaHHOW 00JIACTH TEXHHKH.

BeipaxxeHus: «remreparypa OKpysKaroIlel Cpenb» MM «KOMHATHAsl TEMIIepaTypay, Win
«KOMH. TEMIL», B KOHTEKCTE€ MAHHOTO AOKYMEHTA, IOHSTHbI B JAHHOH OOJACTH TEXHHUKH MU
OTHOCATCS, KaK MPAaBHUIIO, K TEMIIEPAType, HAPUMEpP TeMIIEpaType peakiuy, KOTopasi IPUMEPHO
paBHa TeMmepaTrype B KOMHATe, B KOTOPOW NPOBOAAT PEAKLUI0, HAPUMEp TeMIIepaTtype OT
okoJ10 20 °C no okoso 30 °C.

ITonyueHne coeqUHEHNH, ONMMCAHHBIX B JAHHOM JOKYMEHTE, MOXKET BKIIIOYATh 3ALUTY U
CHATHUE 3aIMUTHI C PA3IMYHBIX XUMHYECKUX rpyni. HeoOXoaMMOCTh 3alUThl U CHATHS 3aIIUTHI,
a TakKe BBIOOP MOAXOMSAIINX 3AIIUTHBIX TPYIIT MOKET OBITh JIETKO ONpeeNieH CIELHAINCTOM B
JaHHOHN O0JIACTH TEXHUKU. XUMHSI 3alIUTHBIX IPYII MOKET ObITh HalfeHa, Hanpumep, B T. W.
Greene u P. G. M. Wuts, Protective Groups in Organic Synthesis, 3° usn., Wiley & Sons, Inc.,
Huro-Hopk (1999).

Xon peakuuu MOTYT KOHTPOJHPOBATh B COOTBETCTBHM C JIFOOBIM TOAXOISIIUM
croco0OM, W3BECTHBIM B HaHHOH oOnactm TexHuku. Hampumep, 3a oOpa3oBaHHEM NpPOIYKTa
MOJKHO CJIETUTh C TIOMOIIBIO CIIEKTPOCKOITUH, TAKOH KaK CIIEKTPOCKOMHS SIEPHOTO MarHUTHOTO
pe3oHaHca (Hampumep, 'H wm 13C), UH(ppaKpacHasi CIEKTPOCKOMUs, CreKkTpodoTromMerpus
(mampumep,  Y®@-Buaumoil  00NacTH),  MAacC-CIEKTPOMETPHUS, MM €  TIOMOLIBIO
XpoMaTorpaMuecKux METOIOB, TAKMX KaK BBICOKO3((EKTUBHAS KMIKOCTHAsI XpomaTtorpadus
(BOXKX), xupkoctHas xpomarorpadus-macc-crekrpockonust (KX-MC) wunmu TOHKOCHOHHAs
xpomarorpadus (TCX). CoennHeHHsI MOTYT OBITh OUHILEHBI CIIEIIMATIICTAMH B JaHHOW 00JacTh
TEXHUKH  PA3IMYHBIMH  CHocoOamH,  BKJIIOYAs  BBICOKOA(DPEKTHBHYIO  KHUIAKOCTHYIO
xpomarorpaduro (BOXX) u xpomarorpaduro ¢ HopmanpHOH ($a3oii Ha CUITHKArese.

Cnocobwvr npumenenus

OnucaHHbBIE B AAHHOM HOKYMCHTE COCAUHCHUs, COJIU UJIN CTEPCOU3OMEPDI I/IHFI/I6I/IpYIOT
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aktuBHOCTh KHHa3bl PI3Ky. CoOTBETCTBEHHO, COEOUHEHHUs, COJU WIU CTEPEOU30MEPHI,
ONUCAaHHbIE B JIAHHOM IOKYMEHTE, MOTYT NPHUMEHAThCS B CHOCO0aX MHTMOMPOBAHUS KUHA3BI
PIBKy myrem mpuBeneHus B KOHTAKT KHUHA3bl C JIIOOBIM OZHUM WM OoJiee COENUHEHUSIMH,
COJIAMHM WM KOMITO3ULIMSIMH, ONUCAHHBIMU B JaHHOM JOKyMEHTE. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHsST H300pETeHUs] COEAMHEHMS WM COJM MOTYT MPUMEHSThCS B Crocodax
uHrnOuposanusi aktuBHoctu PI3Ky y  uHaMBHAyyma/manyieHTa, HYKAAKOLIErocst B
UHTHOMPOBAHUM, TIyTeM BBeAeHHs 3(P(EKTUBHOrO KOJNMYECTBA COEOMHEHHs WIN COJIH,
ONMUCAHHBIX B JIAHHOM JOKYMEHTe. B HEKOTOpBIX BapUaHTAaX OCYIIECTBJIECHUS H300peTeHHsI
MOIYJHPOBAHUE  MpPEACTaBIsieT CcoOOW  MHruOMpoBaHHMEe. B HEKOTOPBIX  BapHUaHTax
OCYIIECTBIIEHHUs] M300pPETeHUs] TPHUBENCHHE B KOHTAKT MPOHCXOOUT in Vvivo. B HeEKoTophIx
BAPUAHTAX OCYLIECTBICHHUS H300pETEeHHs] MPHUBEACHWE B KOHTAKT MPOUCXOIUT €X Vivo.
IIpenmyecTBEHHO, COEIUHEHNs, KaK OMUCAHO B JAHHOM JAOKYMEHTE, JEMOHCTPUPYIOT JTy4LIYIO
3¢ dexTuBHOCTD U OnaronpusTHbIE TPOPUIH O€30NMACHOCTH U TOKCHYHOCTH B UCCJICIOBAHUSIX HA
JKUBOTHBIX.

B HekoTopeIX BapuaHTax ocymecTtBieHuss u3zoOpereHus PI3Ky Bkirodaer myTammro.
MyTtauusi MOKeT MPEACTABIATh COOOM 3aMEHy OJTHON aMHHOKHUCJIOTHI Ha JPYTYIO WIIH JEJISIHIO
OonHOW win Ooyiee aMUHOKHCIIOT. B Takux BapHaHTax OCYIIECTBIIEHHS] M300PETEHUs MyTalus
MOXKET MPUCYTCTBOBATh B KUHA3HOM aAoMeHe PI3Ky.

B HekoTOphIX BapuaHTax OCYLIECTBIEHUsS H300pPETEHUs] COENUHEHHE WIH COJb
IOTIONHUTENBHO HHrHOupyet PI3KS.

OmnucaHHbIE B TaHHOM JOKYMEHTE COCIUHEHMs WJIM COJU MOTYT OBITh CENEKTUBHBIMH.
ITon «cenekTUBHBIMY» MONPAa3yMEBAETCs, UTO COCAMHEHUE CBsA3bIBaeTcs miu uHruoupyer PI3Ky
¢ Oonplel apUHHOCTBIO MM AKTUBHOCTBIO COOTBETCTBEHHO 10 CPABHEHUIO IO MEHbINEH Mepe
C OIHOMW Jpyrodl KMHa30i. B HEKOTOpBIX BapuaHTax OCYINECTBJICHHS M300pPETEHHs COSIMHEHUS
IO JaHHOMY OIMCAHUIO SIBJIIIOTCSI CeNeKTUBHbIMH uHrubutopamu PI3Ky mo cpaBHeHuio ¢
PI3K6, PI3Ko u PI3K[. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS] N300pPETeHUsI COSTUHEHUS T10
JAHHOMY OMHCAHUIO SIBJSIFOTCS celekTuBHbIMEU HHrHOuTopamu PI3Ky no cpasuenuro ¢ PI3Ka u
PI3Kp. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS] M300PETEHUsI CEJIEKTHBHOCTh MOXKET OBITh 110
MeHbIel Mepe Ha okojio 2, 3, 5, 10 wim 20 pa3 Beime PI3KO, kak M3MepeHO B ONMHCAHHBIX B
JaHHBIX JIOKYMEHTaX aHaiu3aXx. B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS HW300peTeHus
CEJIEKTUBHOCTh MOJKHO TNPOBEpHUTh mpH KoHueHTpaimu AT® 2 MxM kaxmoro ¢epmenra. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS M300PETEHHsI CEIeKTUBHOCTb COSAMHEHUI 10 TaHHOMY
OMHCAHUIO MOJKET OBITh OIpeneNeHa C IOMOINBI0 KJIETOUHBIX AHAJIN30B, CBSI3aHHBIX C
OnpeaeeHHON akTUBHOCTHIO PI3K-kuHa3bL

JIpyroli acmeKT HACTOSILIEr0 OMHMCAHUS OTHOCUTCS K croco0aMm JiedueHus: 3a00JeBaHus
WIN PAaCCTPONCTBA, CBA3aHHOTO ¢ KuHa3ou PI3Ky, y unauBunyyma (nanpumep, naneHTa) myTemMm
BBEJICHUS] MHIUBUAYYMY, HYXXJAIOIIEMYCsl B TaKOM JICYEHUH, TepaneBTHYeCKH 3((HEeKTHBHOTO
KOJINYECTBA WJIM JIO3bl OHOTO WM Oojiee COCAMHEHUI MO HACTOSIIEMY OITMCAHUIO U €ro
bapmarieBTHIECKONH KOMITO3UIMU. 3a00eBaHNe WM PacCTPONCTBO, cBa3anHoe ¢ PI3Ky, moxer

BKJIIOYATh B cebs moOoe 3a00seBaHme, pacCTPOICTBO MIIH MATOJOINYECKOe COCTOSIHHE, KOTOPOe
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IpsIMO WJIM KOCBEHHO CBS3aHO C 3Kcnpeccued min akTuBHOCTBEO PI3Ky, Bkirowass ypoBHH
CBEPX3KCIPECCUN W/MITH aHOMAJIBbHOIN aKTHBHOCTH.

B HexkoTOphIX BapHaHTax OCYLIECTBIEHUs M300peTeHHs 3a00JeBaHNe U PACCTPONCTBO
npeacTaBsieT coOOH  ayTOMMMYyHHOE 3a00JieBaHME WJIM PAacCTPOICTBO, pakK, CEpAEUHO-
COCYAMCTOE 3a00JIeBaHIe W HeHpOoereHepaTuBHOE 3a00JIeBaHMe.

B HeKOTOpBIX BapHaHTaX OCYIIECTBJECHHUS N300peTeHus 3a00IeBaHIe WM PACCTPOHCTBO
IpeCTaBIsIeT COOOH pak JerKux (HampuMep, HEMEJIKOKJIETOUHBIH pak JErKoro), MelaHoMy, paK
MIOJKEJTYIOYHOM JKeJe3bl, paK MOJIOYHOM JKEeNe3bl, paKk MPOCTAThI, paK MEUeHH, PaK TOJCTOM
KHIIKH, PaK SHIOMETPHs, PaK MOYEBOrO My3bIps, paKk KOXH, PaK MATKH, paK MOYKH, pPaK
KENyIKa WIH CapkoMy. B HEKOTOpBIX BapHaHTaX OCYILIECTBJICHUS M300pPETeHHUs capkoma
NpeACTaBysieT Co0OW OmyxXoyib ACKHHA, TPO3IACBHIHYIO CapKOMY, XOHAPOCAPKOMY, CapKOMY
IOunra,  3/70Ka4eCTBEHHYID  TI€MAHTHMOSHIOTENNOMY,  3JIOKAYECTBEHHYIO  LIBAHHOMY,
OCTEOCapKOMY, aJbBEOJSIPHYIO MSITKOTKAHHYK) CapKOMY, aHTHOCApPKOMY, (HIUIOHAHYIO
KHCTOCAPKOMY, BBIOYXAIOTIY O nepMaTopudpocapkoMy, JIECMOUTHYIO OMyXOJIb,
IECMOTIACTUYECKYI0  MENIKOKPYTJIOKJIETOYHYI0) ~ ONYXOJb,  3MHTEJIHOHIHYID  CapKOMY,
BHECKEJIETHYIO XOHIPOCAPKOMY, BHECKEJIETHYIO OCTE0CaAPKOMY, ¢dubpocapkomy,
racTPOMHTECTHHAIBHYIO CTPOMAJIBHYIO OIyXOJIb (GIST), r€MaHTHOTIEPULIUTOMY,
reMaHruocapkomy, capkomy Kamomry, nefioMuocapkomy, JHIIOCAPKOMY, JTHUM(AHTHOCAPKOMY,
muMdocapkoMy, 3JI0KaUe€CTBEHHYIO OMyXOJb nepudepuuecknx HepBHbIX oOonouek (MPNST),
Helipopudpocapkomy, pabmomuocapkomy, CUHOBHAJIbHYIO CapKoMy WA
HenuddepeHInPOBAHHYIO TUIEOMOP(HYIO CAPKOMY.

B HexoTOpBIX BapHaHTax OCYLIECTBIECHUs M300peTeHHs 3a00IeBaHue WM PacCTPONHCTBO
npencTaBisieT coOOi  ME30TeNMOMY WM afpeHOKapLUUHOMY. B HEKOTOpbIX BapuaHTax
OCYILIECTBIIEHHUs] HM300peTeHuss 3a0oyieBaHWE WM PACCTPOMCTBO MPEACTaBISIET  COOOM
Me30TeMoOMy. B HEKOTOpBIX BapuaHTax OCYLIECTBICHUS H300peTeHus, 3aboneBaHue WIN
PacCTPOICTBO MPENCTABISIET COOOM aAPEHOKAPIITHOMY .

B HEeKOTOpBIX BapHaHTaX OCYLIECTBICHUs H300peTeHus 3a00IeBaHue WIH PacCTPONHCTBO
npeAcTaBisieT CoOOH OCTpBIi MHUENOHIHBIA JIEHKO3 (HAampuMep, OCTPbI MOHOLMTApPHBINA
JIEWKO3), MEJKO3EpHUCTYI0 JUMPOUUTapHYKO JuMpomy, xpoHudeckuil numdoneiiko3 (CLL),
XPOHHYECKHI MUenoreHHbli jetiko3 (CML), MHOXKECTBEHHYIO MUEJIOMY, T-KJIETOYHBIH OCTpPBIH
mampobnactherii  neriko3 (T-ALL), T-xmerouynyro saumpoma KOXH, KPYHTHO3EPHHUCTHINA
auMdonnTapHbIN Jieliko3, 3penoe (nepudepudeckoe) T-kierounoe HoBoobOpaszosanue (PTCL),
aHAIJIACTUYECKYI0 KpyrmHOkiIeTounyr jguMpomy (ALCL) mmu mumdodnactayro mumpomy. B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHUs m300pereHus 3penoe (nepudepudeckoe) T-kierouHoe
HoBooOpasosanue (PTCL) npencrasnsier coboit T-kiaeTounbli mpouMpOIUTapHBIA Jeiko3, T-
KJICTOYHBIA TpaHYJSAPHBbIA JUM(OJeiko3, arpeccuBHbIi Jieliko3 NK-kierok, rpuOoBUIHBIN
muko3/cuHapom Ce3apu, HEOIUIACTUYECKYIO KPYIMHOKJIETOUHYIO JuMbpomy (T-KiaeTouHsldi THI),
T-knerounyro muMEGOMYy SHTEPONATHUECKOrO THIA, T-KJIETOUHBIA JIeHKo3/1uM(pOoMy B3POCIBIX
WIM  aHTMOMMMYHOOJacTHy0  T-knerouHyro  jgumdpomy. B HEKOTOphIX  BapuaHTax

OCYILIECTBIIEHUs] HM300peTeHMs] aHarulacThUueckass KpymnHokyerouyHas JauMmpoma (ALCL)
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npexncrasisietT coboit cuctemuyo ALCL nnu neperuunyro koxkHyo ALCL.

B HexoTOpBIX BapHaHTax OCYLIECTBIEHUs M300peTeHHs 3a00IeBaHNe WM PacCTPOHCTBO
npencrasisier codoi nmMmdomy bepkurra, OCTpBII MHENOOJACTHBIN JIEWKO3, XPOHUYECKHIA
MUENIOUIHBIN JIEWKO3, HEXOMKKUHCKYIO JuMpomy, ntumpoMy XOMKKHHA, JEWKO3 BOPCHUCTBIX
KJIETOK, TUM(OMY U3 KJI€TOK MaHTHUHHOI 30HBI, MENKOKIETOYHYIO JUM(OLUTAPHYIO JTUMPOMY,
(b ONTUKY IPHY IO aumpomy, xenoderoma pigmentosum, KEPaTOAKAHTOMY,
AUMQOIUIa3MOLIUTAPHBIA  TUM(OM, OSKCTPAHONAIBHYIO JUM(pOMY MapruHajJbHOW  30HBI
MakporjoOynuHemMuro Banbaencrpema, npoauMdonuTapHslil eiKo3, ocTpbiil TUMpOOIACTHBIN
neiko3, muenodgudpos, mumdomy TuMOOUTHON TKAaHU CIU3UCThIX obonodek (MALT), numpomy
KPynHbIX B-kjeTok cpenocreHus (Tumyca), JUM(POMATOMAHBIA TpaHysNeMaTros3, JUMPpOMY
MaprHHAJBHON 30HBI CEJE3€HKH, IEPBUYHYIO BBIMOTHYK JHM(OMY, BHYTPUCOCYIHUCTYIO
muMpomy KpynmHbIX B-KJIeTOK, JEeWKO3 IUIa3MaTHYECKHUX KJETOK, JSKCTPAMERYIUBIPHYIO
IUIA3MOLIUTOMY, TJICIOLIYI0 MHeNoMy (Win OeCCHMITOMHYIO MHUEJIOMY), MOHOKJIOHQJIBbHYIO
ramMmanaturo HesicHoro ree3a (MGUS) wnu nuddysnyro mnupomy KpynHbIX B-kieTok.

MDSC (cympeccopHble KJIETKH MHUEIOUIHOTO MPOUCXOKIEHUsS) MPENCTaBISIIOT COOOH
r€TEPOreHHYI0 I'PYNIy UMMYHHBIX KJIETOK MHEJOHUIHOTO MPOUCXOKIEHHS (CEMEHCTBO KIIETOK,
MPOUCXOJSIIIUX W3 CTBOJOBBIX KJIETOK KOCTHOrO Mo3ra). MDSC cuibHO pacmpoCTpaHSATBCS B
NAaTOJIOTUYECKUX CHUTYAalMsAX, TAaKUX KaK XPOHHWYECKWe WHGPEKUMH U pak, B pe3yJbTare
u3MeHeHHOro kposerBopeHHs. MDSC oTnn4aroTess OT APYruxX TUIIOB MHEJIOUIHBIX KJIETOK, B
KOTOPbIX ~OHM  OOJNAmaloT CHJIBHOH  HMMMYHOCYIPECCHUBHOM  aKTUBHOCTBIO, a  He
UMMYHOCTHUMYJIUPYIOLUIMMH cBoMcTBamu. IlomoOHo npyrum muenouaHsiM kierkam, MDSC
B3aUMOJIEHICTBYIOT C APYTUMHM THUIIAMH WMMYHHBIX KJIETOK, BKJIIOYas T-KJIE€TKH, NEHIPUTHBIE
KJIETKH, Makpodaru U eCTeCTBEHHbIE KJIETKH-KIUIEPbI, YTOOBI peryaupoBath ux ¢yHkuuu. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHHUs M300peTeHHsI COEAMHEHUS U T. 1., ONIMCAHHBIE B JTAHHOM
AOKYMEHTE, MOKHO TNPHUMEHSTh B CIOCO0AaX, OTHOCSAILIMXCS K PAaKOBOH TKaHH (Hampumep,
OMyXOJsiIM) C BbiCOKOM uHOpmIbTpanueit MDSC, BkitOYas CONUOHBIE OMYXOJU C BBICOKHM
6azanpHBIM ypoBHEM Makpodara u/wnu uapunsrparmu MDSC.

B HeKoTOpBIX BapHaHTaX OCYLIECTBICHUs H300peTeHus 3a00IeBaHue WIH PacCCTPOHCTBO
npencrtasisier codoii nmumdomy bepkuTra, OCTpbIi MHEeNOONACTHBINA JIEWKO3, XPOHUYECKHI
MUEJIOUHBINA JIEWKO3, HEXOKKUHCKYIO JuMpomy, tumpoMy XOMKKHHA, JEWKO3 BOPCHCTHIX
KJIETOK, TUM(OMY U3 KJIIE€TOK MAaHTHHHOW 30HBI, MEJIKOKJIETOUHYIO JTHM(OLHUTAPHYIO TUMPOMY,
bommuKyIApHy0 JuMpomy, TUMQPOIIIA3MOLUTAPHBIN JTUM(OM, 3KCTPAHOHATBHYIO JTHM(OMY
MapruHAJBHON 30HBI, MAaKpOrJoOynIMHEMHIO BajbneHcTpema, NpoanMQOLHUTAPHBIA JIEHKO3,
ocTpeiii uM(OOTacTHBIN Jeiiko3, muenogudpos, mumMbomy JTUMPOUTHOW TKAHH CIU3UCTHIX
obomnouek (MALT), numpomy kpymHbIX B-KiieTok cpemocreHus (Tumyca), TUM(pOMATOUTHBIN
rpa”yJIieMaTos, JUM(GOMY MapTHHAIBHOW 30HBI CEJIE3€HKH, NMEPBHUYHYIO BBIOTHYIO JUM(OMY,
BHYTPUCOCYAUCTYIO JHUMGPOMY KpPYHHBIX B-KIeTOk, JeHKo3 IJIa3MaTHYeCKUX  KIETOK,
SKCTPAMENYJUBIPHYIO TUIA3MOLIMTOMY, TJICIOIIYI0 MHEIOMY (MM OECCHMITOMHYIO MHEJIOMY),
MOHOKJIOHAJIbHYIO ramMMmanartuio HescHoro renesa (MGUS) nnmm nuddysnyro mudomy kpynHbIX

B-kneroxk.
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B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS H300pETeHUs] HEXOKKUHCKas Jumpoma
(NHL) npencraBisier  coboit  penunuBupyromyto  NHL,  pedpakreprayro  NHL,
peunausupyrouyio ¢pomwmmkynsapayo NHL, uanonenrayro NHL (iNHL) unu arpeccusnyro NHL
(aNHL).

B HEKOTOpbIX BapHaHTax OCyIIeCTBIeHUs wu3o0perenus nuddysHas kpynHas B-
KJetouHas JuMdoma npeacrasisier codoit akTuBHpoBaHHy0 B-knerounyio (ABC) auddysuyro
KPYIHOKJIETOUHYI JuMpomy B-kiaerok wmm B-xnerounyro nud@ys3HyH KpyMHOKJIETOYHYIO
mudomy kpynHbIX B-kneTok repmunatusHoro nentpa (GCB).

B HekOTOpbIX BapuaHTax OCYIIECTBIeHUs u300perenusi Jumdpoma bepkurra
npeacrasisier coboit suaemuueckyro auMpomy bepkurra, cnopamudeckyro aumpomy bepkutra
Wi OepKUTTONONO0HYIO TUMEPOMY.

B HEeKOTOpBIX BapHaHTaxX OCYLIECTBICHHS H300peTeHHs 3a00IeBaHNe WIH PACCTPONUCTBO
npeacTaBisieT coOOW pPEBMATOMAHBIN apPTPUT, PACCESIHHBIM CKJIEPO3, CHUCTEMHYKO KpPaCHYIO
BOJIUAHKY, acTMy, aJUIeprHi0 (Hanpumep, aJUlepru¥ecKuil PUHHUT), MAHKPEaTHT, I[COpHa3,
aHa(pUIAKCHIO, TJIOMEPYJOHe(pPHUT, BOCHAIUTENIbHOE 3a00JNeBaHHE KHUINEYHHKA (HampuMmep,
Ooonesur KpoHa W s3BEHHBIH KOJNUT), TPOMOO3, MEHHHTHUT, OSHIE(aNIUT, AnadeTudeckas
peTuHomnatHsi, OOOpOKA4YeCTBEHHAs THIEPTPOPHs NPencTaTeNbHON JKee3bl, MUACTEHHS,
curapom lllerpeHa, ocTe0apTpo3, peCTEHO3 UIIH aTEPOCKIIEPO3.

B HekoTOpBIX BapHaHTaxX OCYLIECTBICHHs M300peTeHHs 3a00IeBaHNe WIH PACCTPOHCTBO
npencTaBisier co0oil rumeptpoduo cepaua, IUCHYHKLUUIO MHUOIMTOB CEpAlld, OCTPBIM
KOPOHAPHBIN CHHIPOM, XPOHUYECKYIO 0OCTpYKTHUBHYIO Oone3Hb jerkux (XOBJI), xpoHnueckuii
OpOHXHUT, TOBBIIIEHWE AapPTePHAIBbHOTO  NABJICHWS, HIIEMHUIO, HILIEMHUIO-pernepdysuio,
BA30KOHCTPUKLIMIO, aHEMHIO (HAIpUMep, FeMOJUTUYECKAs] aHEeMUS, alIaCTUYeCKast aHeMUsI WIIN
YUCTO DOPUTPOLMTAPHAS AaHEMUsl), OaKTepHaNbHYI0 HH(DEKIUI0, BUPYCHYI HH(EKIHIO,
OTTOP’KEHHE TPAHCILJIAHTAaTa, 3a00JIeBaHUE MOYeK, aHA(PUIAKTUYECKHI IOK, GUOPO3, aTpoduro
CKEJIETHBIX MBbIIIL], TUIMEPTPOPHUIO CKEJETHBIX MBIIIL, AHTHOTE€HE3, CEercHc, 3aboyieBaHue
TPaHCIUIAHTAT  MPOTHB  XO3sIMHA,  AJUIOTEHHBbI WM  KCEHOT€HHBI  TpPAHCIUIAHTAT,
TJIOMEPYJIOCKJIEPO3, MPOTPECCUPYIO LTI ¢$ubpos TIOYEK, UTHOTIATUYECKYFO
Tpomboruronenndeckyro nypnypy (ITP), narnonarudeckuii nerounsiii pudpo3, ayTOUMMYHHYO
reMOJIUTHYECKYIO aHEMHIO, BACKYJIUT, BOMYAHOUYHBIH HE(PPHUT, My3bIpYaTKy WM MEPENOHYATYIO
HedpomaTuro.

B HekoTOpBIX BapHaHTaxX OCYLIECTBICHUsI M300peTeHHs 3a00IeBaHue WIH PacCTPOHCTBO
MPECTaBiIsieT CO0OM THMepTPOPUI0 Cepaua, MUCPYHKIIMIO MHOLUTOB CEpPAIa, XPOHHYECKYIO
obctpyktuBHyrO OosiesHp jerkux (XOBJI), moBbllieHHe apTepHaIbHOTO NABJIEHUS, WIIEMHIO,
UIIEMUIO-penepy3uro, Ba3OKOHCTPHUKLMIO, aHEMHIO (HAmpUMep, TeMOJIMTHYECKas aHeMHs,
aryiacTUUeCKass aHeMHsl WM YUCTO JPUTPOLUTApHAs aHEeMHsi), OaKTepHalbHYK HH(QEKIHIO,
BUPYCHYIO MH(EKIMI0, OTTOP)KEHHE TPaHCIUIAaHTaTa, 3a00/ieBaHUE IMOYEK, aHA(DHIAKTHYECKHUIt
moK, ¢udpo3, aTpoPUIO CKENETHBIX MBIIIL, THIEPTPOPUI0 CKEIETHBIX MBI, AHTHOTEHE3,
CelCUC, OTTOPKEHHE TPAHCIUIAHTATA, TIJIOMEPYJIOCKIEepO3, MPOTPECCUPYIOIUN MOYEUHBIN

¢ubpo3, wunuomnatuueckyro TpombOouuroneHndyeckyro nyprnypy (ITP), ayroumMmyHHyIO
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TeMOJIUTHYECKYIO aHEMHIO, BACKYJIUT, CHCTEMHYIO KPACHYIO BOJYAHKY, BOJNYAHOUHBIA HEPPUT,
My3bIPYaTKy WJIH MEMOpPaHHYIO HepomaTuro.

B HexkoTOphIX BapHaHTax OCYLIECTBIEHUs M300peTeHHs 3a00IeBaHNe U PACCTPOICTBO
npeacTaBisier coOoil Oone3Hb AJbLreiiMepa, TpaBMy LEHTPAJbHOM HEPBHOH CHCTEMBl WIIH
UHCYJIBT

B HeKkoTOpeIX  BapuaHTaX  OCYIIECTBJICHUS  HW300pETeHUs]  MAMONATHYECKas
tpombonuronenndeckas nypnypa (ITP) mpeacrasnsier coboit permmusupyromyo TP umu
pedpakrepnyro ITP.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS M300pPETEHUs] BACKYJIUT MPEICTABISIET COOOH
Oone3np bexuera, cuHmpom KoraHa, TUTaHTOKJIETOYHBIH apPTEPUUT, PEBMATHYECKYIO
noguvuairuro  (PMR), aprepunt Takascy, Oonesnbp bBroprepa (oOmurepupyromuit
TPOMOOAHTMUT), BACKYJIUT LEHTPAJIbHOW HEPBHOW cucteMbl, Oone3nb KaBacaku, y3y10BOH
nojuaprepunt, cuHapoMm Yypra-Illtpayca, cmemaHHBIH KpHODIOOYIMHEMHYECKUH BaCKYJIUT
(cymecTBenHbli nian Be3BaHHBIA BUpycoM renartuta C (HCV)), nypnypy I'enoxa-Illenneiina
(HSP), rumep4yBCTBUTENBHBIN BACKYJIHT, MHUKPOCKONMUYECKHH ITOJMAHTUUT, TI'PAHYJIEMAaTO3
Berenepa wnm cucremubiii  BackynmuT (AASV), CBA3aHHBI C aHTU-HEUTPOQUIBHBIM
uToriasmMarundeckuM anturesiom (ANCA).

Hacrosimee omnucaHue TakKe OTHOCHTCS K COEOUHEHUIO, OIMCAHHOMY B JIaHHOM
IOKYMEHTE, WIN ero (apMaleBTHUECKH MPUEMIIEMOH CONM IJIsl TPUMEHEHHUs B JIFOOOM u3
CTIIOCO0OB, ONHCAHHBIX B JAHHOM JIOKYMEHTE.

Hacrosimmee omnucanue JOMONHUTENBHO OOeCreunBaeT MPUMEHEHHE COEIMHEHUs,
OMHCAaHHOTO B JAaHHOM JOKYMEHTE, WIM ero (papmMauneBTHUYEeCKH NPUEMIIEMONH COJH, I
IPUTOTOBJICHHUS JIEKAPCTBEHHOTO CPEACTBA JUJIsl IPUMEHEHUs B JIFOOOM M3 COCOOOB, OMUCAHHBIX
B JIaHHOM JIOKYMEHTE.

B KoHTekCTe MNAHHOrO JOKYMEHTAa TEPMHMH «IIpUBEJEHHE B KOHTAKT» OTHOCHUTCS K
O00BEIMHEHUIO YKa3aHHBIX (PparMeHTOB B CHCTEMeE in vitro wiw in vivo. Hanpumep, «npuseneHue
B koHTakT» PI3K ¢ coeamHeHumeM Mo HACTOSIIEMYy ONHCAHUIO BKJIIOYAET B Ce0sl BBENEHUE
COEAMHEHUs] MO HACTOSIIEMY OMNHMCAHUIO WHAWBHIY WM TMAlHEeHTY, HANpPUMEp YeJIOBEKY,
nMmeromeMmy PI3K, a taxxe, Hanpumep, BBEAEHUE COEAUHEHUs IO HACTOSILIEMY ONMCAHUIO B
o0paselw, copepskaimii KJIETOUYHBIA WK OYHIIEHHBIH npenapar, cogepskautmii PI3K.

[TonararoT, 4TO COCOMHEHHUS MO HACTOSILIEMY OINHMCAHUIO, NMPEACTABJICHHBIC B JTAHHOM
nokymenrte (nanpumep, coenuaenus ¢opmynsl (I) wim ux ¢dapManeBTHUECKH TPUEMIIEMbIE
CONM) WM JIOOble MX BAPUAHTHI OCYIIECTBJICHHUS, MOTYT O0JalaTh YIAOBIETBOPHUTEIbHBIM
bapmakonorndeckum npoduieM u MHOroodemarmumMu OnodapmMaeBTHIeCKIME CBOHCTBAMH,
TAKUMHU KaK TOKCHKOJOTHYECKHH mpoduib, MeTadonu3M U (HapMaKOKMHETHYECKHE CBOICTBA,
pacTBOPUMOCTP M TNPOHUIAEMOCTb.  [IOHATHO, dYTO  ONpeAeNeHHe  MOAXOASLINX
OnodapMarieBTHIECKIX CBOWCTB U3BECTHO CIIELUAIUCTY B TAHHOW OOJIACTH TEXHUKH, HaNpumep,
OTpeeNieHHe [IUTOTOKCHYHOCTH B KJIETKaX WJIM MHTMOMPOBAaHUE OINpPENeNIeHHBIX MHUIIEHEH WU
KaHAJIOB JUISI OTIPeNieNIeHNs] NOTEHIIMAIbHON TOKCHYHOCTH.

B konTekcTe maHHOTO AOKYMCEHTa TCPMHUH «UHAWBUI» WU «MIALUCHT»?, UCIIOJIb3yCMBbIC
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B3aUMO3aMEHSIEeMO, OTHOCUTCS K JIIOOOMY JKMBOTHOMY, BKJIFOYas — MJICKOMHUTAIOIIMX,
NPENNOYTUTENIbHO MBbILIIAM, KPbICaM, APYTUM IPbI3yHaM, KpPOJUKaM, co0akaMm, KOTaM, CBUHbBSIM,
KPYITHOMY POTraTOMy CKOTY, OBLIAM, JIOIIAJSM HJIM MPHMaTaM M HauOojiee MpPEeArnoYTUTEbHO
JIOJISIM.

B koHTekcTe maHHOro JOKyMeHTa (ppasa «repameBTHUECKH 3((PEKTHBHOE KOJIUYECTBO»
OTHOCHUTCSI K KOJINYECTBY aKTMBHOTO COEAMHEHMs MM (PapMalleBTUUECKOrO areHTa, KOTOpoe
BBI3bIBAET OMOJIOTMYECKMH WM MEOMLMHCKMH OTKJIHMK, KOTOPBI HINYT B TKAaHH, CHCTEME,
’KUBOTHOM, MHIMBUJIE HITH Y€JIOBEKE, UCCIIEIOBATEIb, BETEPHHAD, Bpay HITH JPYroi KIMHHULIUCT.

B KOHTeKCTe JAaHHOTO JOKYMEHTA, TEPMHH «JIeYalllui» WM «JI€YeHHe» OTHOCHTCS K
omHomy wnu Oonee wu3 (1) wuHruOupoBaHusi 3a00JeBaHUS, HAMpPUMep, UHTHOMPOBAHMSI
3a00JIeBaHHsl, MATOJOTUYECKOrO COCTOSHUSI WJIH PACCTPONCTBA Y MHANBUAA, KOTOPBIN OIIYIIAET
WIH JEMOHCTPUPYET MATOJNOTHI0 HJIM CHMIITOMATOJOTHIO 3a00JieBaHMs], MATOJOTHYEeCKOro
COCTOSIHMSI WJIH PAcCTPOUCTBA (T. €. MpeKpalleHHe NaJbHEHINero pa3sBUTHsS MATOJOTUU W/UIN
cuMnromMaronorun); U (2) ocnabnenus 3a0o0NeBaHMsS, HANpUMeEp, OCNa0IeHus 3a0oJeBaHus,
NaTOJOTMYECKOTO COCTOSIHHSL WJIM PAacCTPOMCTBAa Yy WMHAMBHIA, KOTOPBIM OLIyIAeT WK
JI€MOHCTPUPYET MATOJOTHUI0 MIIH CUMITOMATOJIOTHIO 3a00JIeBaHNUS, MATOJIOTHUYECKOrO COCTOSIHUS
WIN paccTpoiicTBa (T. €. 00paTHOE pa3BUTHE MATOJOTHU M/MJIM CUMITOMATOJIOTHH), TAKOTO KaK
YMEHBLICHNE TSDKECTH 3a00JI€BaHMUS.

B HEKOTOpBIX BapHaHTAaX OCYIIECTBJCHUS M300pETeHMS COSTUHEHHUs] MO JaHHOMY
U300pETeHUI0 TMPUTOAHBI JJIsi MPO(PHIAKTUKK WM CHHJKEHUS PHUCKA Pa3BUTHUSI JIFOOOro us3
3a00JIeBaHMi, YIOMSIHYTBIX B JAHHOM JOKYMEHTE, Hanpumep, NpoQUIAKTUKN UM CHHXKSHUS
pucka pa3BUTHUs 3a00JIeBaHUS, MATOJIOTHYECKOrO COCTOSHHS WJIM PAacCTPOWCTBA y MHIAMBHIA,
KOTOPBIH MOXKET OBITh MPEIpacroNiOKeH K 3a00JeBaHHIO, MATOJIOTHYECKOMY COCTOSIHUIO WIIH
paccTpOMCTBY, HO e€Ile I[OKa He OINyL[aeT WM He JIeMOHCTPUPYET WAaTOJOTHI0 WU
CHMITTOMATOJIOTHIO 3a00JI€BaHNUS.

Kombunuposannwvie mepanuu

1. Tepanuu UMMVHHBIX KOHTPOJBHBIX TOUEK

B HekoTOphIX BapuaHTaX OCyLIeCTBICHHMs u300pereHuss wuHruoOuropsr PI3Ky,
NPEAJIOKEHHBIE B JAHHOM JOKYMEHTE, MOJKHO MCIIOJIb30BaTh B KOMOMHALIMH C OJTHUM HJIH OoJiee
UHTUOMTOpAMH UMMYHHOW KOHTPOJIbHOM TOYKH JJISl JIUEHHs] paka, KaKk OMHCAHO B JAaHHOM
OOKyMeHTe. B OmHOM BapwaHTe OCYIIECTBICHHS KOMOWMHALIMIO C OJHMM WM Oolee
UHTUOUTOPAaMH MMMYHHOH KOHTPOJIbHOW TOYKH, KaK OMHCAHO B JAHHOM JIOKYMEHTE, MOXKHO
UCIIONIB30BaTh ANl JieueHuss MenaHombl. CoeAnHEHMsT MO JaHHOMY OIHMCAHUID MOTYT
NPUMEHSTBCS B KOMOWHAIMM C OAHMM WM 0oJjiee MHIHOMUTOpPaMH KOHTPOJBHOH TOYKH
UMMYHHOTO 0TBeTa. MImrocTpaTuBHbIE MPUMEPBl HHTMONTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK
BKJIFOYAIOT B ce0st MHHTHOUTOPBI, HANIPABJIEHHbIE HA MOJIEKYJIbl IMMYHHBIX KOHTPOJIbHBIX TOYEK,
takue kak CD20, CD28, CD40, CD122, CD96, CD73, CD47, GITR, CSFIR, JAK, PI3K
nenvra, PI3K ramma, TAM, aprunaza, HPK1, CD137 (takxke m3BecTHbiii kak 4-1BB), ICOS,
B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, VISTA, TIGIT, PD-1, PD-L1 u PD-L2. B

HEKOTOPBIX BAPUAHTAX OCYLIECTBIIEHHUs M300PETEHHs MOJIEKYJIa UMMYHHON KOHTPOJIbHON TOUKH
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npeacTaBsieT coOON MOJIEKYJTy, CTUMYJIMPYIOIYIO KOHTPOJIBHYIO TOUKY, BbIOpaHHyw u3 CD27,
CD28, CD40, ICOS, 0X40, GITR u CDI137. B HeKkoTOpbIX BapuaHTax OCYLIECTBJICHMUS
n300peTeHNs] MOJIeKyJla MMMYHHOH KOHTPOJBHOH TOYKH IPEACTABIsET COOOW MOJEKyJy,
MHTUOUPYIOLIYI0 KOHTPOJIBHYIO TOUKY, BeiOpaHHyto u3 A2AR, B7-H3, B7-H4, BTLA, CTLA-4,
IDO, KIR, LAG3, PD-1, TIM3, TIGIT u VISTA. B HekoTOpBIX BapHaHTaX OCYIIECTBJICHUS
N300peTeHNs] COENMHEHUs, NPENJIOKEHHbIE B JAHHOM JOKYMEHTE, MOXKHO HCIIOJIb30BATh B
KOMOMHAIINK ¢ OXHUM Win Oonee areHtamu, BelOpaHHbIMU U3 HHrnouTopoB KIR, nHrnburopos
TIGIT, uaruburopos LAIR1, uaruduropos CD160, naruburopos 2B4 u unarndburopos TGFR -
Oera.

B HekoTOpBIX BapuaHTaX OCyLIeCTBICHHMs u300perenmuss wuHruOuTopsl PI3Ky,
NPEAJIOKEHHBIE B JAHHOM JOKYMEHTE, MOJKHO MCIIOJIb30BaTh B KOMOMHALIMH C OJTHUM HJIH OoJiee
arOHUCTAMH MOJIEKYJI HMMYHHOW KOHTPOJIbHOM ToukHU, Hanpumep, OX40, CD27, 0X40, GITR u
CD137 (takxe n3BecTHbIH Kak 4-1BB).

B HEKOTOpBIX BapuaHTax OCYLIECTBICHUS HW300pPETEHUs] HMHIHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIBHOW TOYKU MpeNcTaBisier co0oit antuteno antu-PD1, antureno antu-PD-
L1 wnmu antureno antu-CTLA-4.

B HEKOTOpBIX BapuaHTax OCYILIECTBICHUS HW300pPETEHUS] HMHIHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHOM TOYKM mpencraBiser coboit wmHruourop PD-1, Hampumep
MOHOKJIOHAJIbHOE aHTHTENO aHTH-PD-1. B HEKOTOpBIX BapuaHTax OCYINECTBJIEHUS N300pEeTeHUs
MOHOKJIOHAJIbHOE aHTHTeNo aHTH-PD-1 mnpencraBnsier coboii HuBOayMad, memMOponmnsymad
(Taxcke n3BecTHbI kak MK-3475), nypsanymab (Imfinzi®), muaunuszymad, SHR-1210, PDR0OO1,
MGAO12, PDR0OOI, ABI122 umu AMP-224. B HeKOTOpPbIX BapHaHTaX OCYIIECTBIEHUS
n300peTeHns] MOHOKJIOHAJbHOEe aHTUTeNno aHtu-PD-1 mpencrasnser coGoit HMBONyMald wuim
nemOponuzymad. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs M300peTeHHs] aHTHTENO0 aHTH-PDI1
npencTaBisieT coboit memMOpoan3ymad. B HEKOTOPBIX BapuaHTax OCYLIECTBIEHHS M300peTeHHs
antuteno antu-PD-1 npencrasnsier co6oit MGAO12. B HEKOTOPBIX BapHaHTaX OCYILECTBIICHHS
u3obperenus: antureno antu-PD1 mpencrasnsier coboit SHR-1210. [Ipyrue nmpoTHBOPaKOBBIE
CpencTBa BKJIIOYAIOT TEPANEeBTHUECKHE CPEACTBAa Ha OCHOBE aHTUTeN, Takue kak 4-1BB
(Harmpumep, ypenymad, yroMmiymao).

B HEKOTOpBIX BapuUaHTaxX OCYLIECTBJCHUS HW300pPETEHUS] HMHIHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJBHOW TOYKM mpexacraBimsier coboii wuHrubutop PD-L1, nHampumep
MOHOKJIOHAJIbHOe ~ aHTuTeno aHTu-PD-L1. B HexkoTOphIX BapuaHTax OCYLIECTBJIEHUS
n300peTeHns MOHOKJIOHaJbHOe aHtHuTeno aHTtH-PD-L1 mpencrasmsier coboit BMS-935559,
MEDI4736, MPDL3280A (takxe u3BectHblil kKak RG7446) nimu MSB0010718C.. B HeKoTOpBIX
BapHaHTaX  OCYLIECTBJICHUs HM300pETeHHWs] MOHOKJIOHAJNbHOE  aHTuTeNno  aHTu-PD-L1
npencrasisier codoit MPDL3280A umu MEDI4736.

B HEKOTOpBIX BapuaHTax OCYILIECTBJIEHUS W300pPETEHUs] HMHIHOUTOP MOJIEKYJIBI
UMMYHHOH KOHTPOJIbHON TOYKHM mpexactasisier codoii marubutop PD-1 u PD-L1, manpumep
MOHOKJIOHaJIbHOE aHTUTeNno aHTu-PD-1/PD-L1. B HekoTOpbIX BapuaHTax OCYILLECTBICHMUS

nu3o0perenus antu-PD-1/PD-L1 npencrasnser coboit MCLA-136.
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B HekOTOpBIX BapuaHTax OCYIIECTBICHHS M300PETEHHsI HHIMOUTOP MPENCTaBIIAET COOOH
MCLA-145.

B HeKOTOpbIX BapuaHTax OCYLIECTBIEHUS HW300pPETEHUs] HMHIHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHON TOUKH mpencrasisier codoi nuruourop CTLA-4, Hanpumep aHTHTENO
anTu-CTLA-4. B HEKOTOpBIX BapHaHTax OCYINECTBJIEHUs u3o0pereHus antureno aHTu-CTLA-4
npexcrasisier codoit ununumymad, Tpemennmymad, AGEN1884 nnu CP-675,206.

B HEKOTOpBIX BapHaHTAaX OCYLIECTBJICHHS W300PETEHHUS MHTUOUTOP MOJIEKYJIbI
UMMYHHOH KOHTPOJIbHOW TOUYKM TpenacTaBisieT coboit mHruburop LAG3, Hanpumep aHTUTENO
antu-LAG3. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs H300peTeHusi aHTHTeNno aHTH-LAG3
npenctasisier codoit BMS-986016, LAGS25 wnu INCAGN2385.

B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS HW300PETEHUsST WHTUOUTOP MOJIEKYJIbI
UMMYHHOH KOHTpPOJIbHOM TOYKH mpencramisieT coboit maruoutop TIM3, Hampumep aHTUTENO
antu-TIM3. B HEKOTOpBIX BapHAHTaX OCYIIECTBJICHUS H300peTeHUs1 aHTHUTENO aHTH-TIM3
npenctasisier codoit INCAGN2390, MBG453 uiu TSR-022.

B HEKOTOpBIX BapWaHTax OCYIIECTBICHUS HM300pETEHHUsT MOJIEKYJa HHTHOUTOpPA
UMMYHHOH KOHTPOJBHOM TOUYKM siBsiercss mHruOutopoMm GITR, Hampumep, aHTHTENO aHTHU-
GITR. B HeKOTOpHIX BapHaHTaxX OCYINECTBICHUs wu300perenust aHtureno aHTU-GITR
npexncrasisier coboit TRXS518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156,
GWN323 nnu MEDI1873.

B HekoTOpHIX BapHaHTax OCYLIECTBJICHUS M300pETEHUsT MOJIEKyJa HMHIHOUTOpPA
MMMYHHOI KOHTPOJIbHOW TOYKH siBisieTcss aroHucrom OX40, Hanpumep, arOHUCTOM aHTUTENA
OX40 mmu cnurtoro Oenka OX40L. B HeKOTOpBIX BapMaHTax OCYLIECTBIEHUs H300pETEHUs
antureno aHtu-OX40 mnpeacrasmser coboit MEDIOS62, MOXR-0916, PF-04518600,
GSK3174998 wmnu BMS-986178. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIEHUS H300peTeHus
ciutbiil 6enoxk OX40L npexncrasnsier coboit MEDI6383.

B HEKOTOpBIX BapuaHTax OCYLIECTBJCHUS W300pPETEHUs] HMHTHOUTOP MOJIEKYJIbI
UMMYHHOH KOHTpPOJIBHOW TOYKH mNpencTasisier codoit narnourop CD20, Hanmpumep aHTUTENO
antu-CD20. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs H300peTeHus aHTureno antu-CD20
MPeCTaBIIsIET COO0I OOMHYTY3yMal MU PUTYKCUMAD.

CoenuHeHHs] TO HACTOSLIEMY ONUCAHWIO MOTYT TPUMEHSTbCS B KOMOMHAIUH C
OucrerpUUHBIMU aHTHTENAMU. B HEKOTOPBIX BapUaHTaX OCYIIECTBJIEHHUs] W300pEeTEeHUs] OUH
u3 noMeHoB-mulneHel oucnenudpuynbix antuten PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3,
LAG3, CD137, ICOS, CD3 unu peuentopa TGFp.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS M300PETEHHs TNPENJIOKEHHbIE B JTaHHOM
nokymente uHruomropel PI3Ky MOXHO mNpUMEHATh B COYETAHWHM C OJHUM MK Ooee
uHruouropamu Meradoamueckoro (Qepmenta. B HEKOTOPbIX BapHaHTaxX OCYLIECTBICHHUS
n300peTeHnst THrubuTOp Meraboamyeckoro gepmenTa npeacrasisier codorr narudourop DO,
TDO wunu aprunassl. [Ipumepsr narudutopos IDO1 Brmouarot snakagocrat, NLG919, BMS-
986205, PF-06840003, IOM2983, RG-70099 u LY338196.

Kaxk mpenycMoTpeHo MOBCIOy, JOTIOTHUTEbHBIE COSTUHEHUS, HHTUOUTOPBI, areHThI U T.
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. MOXHO KOMOMHHPOBaTb C HACTOSIIIUM COEIWHEHHEM B OJHOW WM HENpepbIBHON
JIEKapCTBEHHON (OpMe MIIM UX MOJKHO BBOAUTH OAHOBPEMEHHO WIIM IOCIENOBATEIBHO B BHUIE
OTAENIbHBIX JIEKAPCTBEHHBIX (POPM.

1I. Tepanuu paka

Ha poct 1 BBDKMBaEMOCTb PAKOBBIX KJIETOK MOTYT BJIMSTh MHOIOYHCIIEHHbIE CUTHAJIbHBIE
nytd. Takum oOpa3oMm, 3(GQEKTHBHBIM SBJSETCS OOBEAMHEHHE PA3JIMYHbIX HHIHOHTOPOB
(dbepmMeHTOB/OeTKOB/peenTOPOB, KOTOPBIE HW3MEHSIOT AKTUBHOCTb PA3JIMYHBIX MUIIEHEH, IS
JICYSHHs] TAKUX TMATOJOTHYECKHX COCTosiHMi. HanenuBanue Ha Oosee 4eM OIUH CHTHAJIbHBIN
nyTh (Wi Oojiee YeM OAHY OHOJIOTHYECKYIO MOJIEKYJY, BOBJIEUEHHYIO B JAHHBIA CUTHAJIbHbIN
NyTh) MOXET YMEHBIIATh BEPOSTHOCTh BO3HMKHOBEHHsI YCTOHYMBOCTU K JIEKAPCTBEHHOMY
CPEACTBY B KJIETOYHOH MOMYJISILUN W/HJIN YMEHbLIATh TOKCHYHOCTD JICUSHHSI.

CoenuHeHus MO TaHHOMY OIHCAHUIO MOKHO HCIIONB30BaTh B KOMOWHAIIMY C OTHUM WU
Oonee npyrux HWHrUOUTOPOB (hepMEeHTOBR/OETKOB/PELeNITOPOB WM OJHOW Wiu Oojiee Teparwuii
IUIA JileYeHus1 3a00NeBaHMi, TakuX Kak pak. [Ipumepn! 3a0oneBaHHI M MOKa3aHWH, KOTOPBIE
MOJKHO JIEUUTh C TOMOIIBI0 KOMOWHUPOBAHHOHN TEpamuy, BKIIOYAIOT T€, KOTOPbIE OMHCAHBI B
TaHHOM AOKyMeHTe. [IprmMepsl pakoBbIX 3a00J€BaHUN BKJIIOUYAIOT B CeOsl COJMMIHBIE ONMYXOJIH U
reMo0JIaCcTO3bl, HAIPUMED PA3JINYHbIC TUITBI PaKa KPOBH.

OnuH nnn GoJiee TONMOJHUTENBHBIX (PapMalleBTUUECKUX ar€HTOB, TAKUX KaK, HAIPUMep,
XUMHOTEPAIIEBTUIECKHE CpEeACTBa, MPOTUBOBOCTIAJIUTENbHbIE areHThl, CTEpPOUTIBI,
UMMYHOZETIPECCAHThl, HWMMYHHO-OHKOJIOTMYECKHE areHTbl, WHIUOUTOPbI MEeTaOONINYEeCKHX
(bepMeHTOB, MHIHMOUTOPBI XEMOKHMHOBBIX PELENTOPOB U HMHIHOUTOPBI (hocdarasbl, a TakxKe
TapreTHble Tepanuu, Takue kak Ber-Abl, Flt-3, EGFR, HER2, JAK, ¢c-MET, VEGFR, PDGFR,
c-Kit, IGF-1R, RAF u unruburopsr kuHazsl FAK, Takue xak, Hanpumep, onucanubie B WO
2006/056399. lpyrue areHTbl, TaKHe KaK TepParneBTUUYECKUE aHTHUTENIa, MOXKHO HCIIOJIb30BaTh B
COYETAHWN C COEOVHEHHMSMU I10 HACTOALIEMY OIHCAHUIO MJIsT JIeYeHUs 3a00JIeBaHU,
pPacCTPOMCTB MJIM TATOJOTHYECKHX COCTOsHUM, cBszaHHbIXx ¢ PI3K. Omur wiu  Oosee
JOTIOJIHUTEIBHBIX (DAPMALIEBTUYECKUX areHTOB MOJKHO BBOIUTH MALIMEHTY OJHOBPEMEHHO HIIU
NIOCJIEIOBATENBHO.

Hanpuwmep, coennHeHusl, ONMCAaHHBIE B JAHHOM JAOKYMEHTE, MOTYT ObIThb OOBEIUHEHBI C
OHUM WM 0OoJiee HHMMOUTOPAaMH CIEAYIOIINX KHHA3 IS JICUYSHHs paka U Opyrux 3a0oseBaHuil
WIN PacCTPOMCTB, onmucaHHbIX B naHHOM nokymente: Aktl, Akt2, Akt3, TGF-BR, PKA, PKG,
PKC, CaM-kxuHa3za, pochopunazakunaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3,
HER4, INS-R, IGF-1R, IR-R, PDGFaR, PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4,
flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3,
VEGFR/FIt2, Fit4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak,
SYK, FRK, JAK, ABL, ALK u B-Raf. Heorpannuunsaromue npumepbl HHTHOUTOPOB, KOTOPBIE
MOKHO KOMOWHHPOBATb C COEJUHEHHMSMH I10 HACTOSALIEMY ONHCAHUIO JJISl JIEYEHUS paka |
Apyrux 3aboeBaHUl U PacCTPOMCTB, OMUCAHHBIX B JAHHOM JOKYMEHTE, BKIIIOYAIOT B CeOs
unruoutop FGFR (FGFR1, FGFR2, FGFR3 unu FGFR4, nanpumep, INCB54828, INCB62079
u INCB63904), nuarudurtop JAK (JAK1 u/um JAK2, Hanpumep, pyKCOIUTUHUO, bapuyumunud
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unu INCB39110), naruburop IDO (mampumep, smakamocrar, NLG919 wnmu BMS-986205),
uarudourop LSD1 (manpumep, INCB59872 u INCB60003), narudburop TDO, uarudurop PI3K-
nenpra (Hanpumep, INCBS50797 u INCBS50465), unruburop Pim, wunruburop CSFIR,
tuposuHkuHaszel TAM-penentopa (Tyro-3, Axl m Mer), MHrHOMTOpP THUCTOHAEALETHIIA3HI
(HDAC), Taxo#i kak unruoutop HDACS, uHruOurop aHruoreHesa, MHIHOMTOp peLenTopa
UHTEpJEeHKNHa, OpOM ¥ HMHIHOMTOPBI SKCTPAKOHLEBBIX WIEHOB CEMENCTBa (HampuMmep,
UHrHOUTOPHI foMeHoB Opoma mim uHruouropsl BET, takne kak INCB54329 u INCB57643) u
AHTArOHUCT PELeNTOpa aACHO3MHA WIK UX KOMOMHALIUH.

B HEKOTOpBIX BapHaHTaX OCYILIECTBJICHUS H300pETEHUsT COENUHEHHE WJIH COJIb,
ONHUCAHHBIE B JaHHOM JOKyMeHTe, BBOIAT ¢ mHrubmropom PI3KS. B HekoTopbIx BapmanTax
OCYIIECTBIIEHHSI N300PETEHHsI COEIMHEHUE HITU COJIb, OMTMCAHHBIC B TAHHOM JTOKYMEHTE, BBOJST
¢ uaruoutropom JAK. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS M300PETEHHsI COCTUHEHUE HIIH
COJIb, OTIMCAHHBIE B TAHHOM JOKyMeHTe, BBOAAT ¢ nHruouropom JAK1 wim JAK?2 (Hampumep,
OapuIUTUHUO WM PYKCOMUTHHHO). B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHUS H300pETEHHs
COEANHEHUE WJIM COJIb, OMHMCAHHBIE B TAHHOM JOKYMEHTe, BBOAAT ¢ mHruoutopom JAKI. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJIECHUS W300pPETEHUs] COCAMHEHHE WM COJb, OIHCAHHBIE B
JaHHOM JIOKyMeHTe, BBOIAT ¢ uHruomropoM JAKI1, KOTOpBIN SBISIETCS CENEKTHBHBIM I10
cpaBHeHuto ¢ JAK2.

ITpumeps! aHTHTEN TSI TPUMEHEHNS! B KOMOMHMPOBAHHOW Tepanmuy BKJIIOYAIOT B ceds,
HO HE OrPaHHYUBAIOTCS UMH, TpacTy3ymad (Hampumep, antu-HER?2), panubuzymad (Hanpumep,
antu-VEGF-A), OeBaumszymal (TOproBoe HanMEHOBaHHE aBacTHH, Hampumep, aHTu-VEGF,
nauutymymad (Hanpumep, aHTH-EGFR), nerykcuma® (mampumep, antu-EGFR), putykcan
(antu-CD20) n anTuTena, HanpasieHHble Ha c-MET.

OnuH nnmm Oojnee M3 CIEAYIOIUX areHTOB MOTYT OBITh HCIOJB30BAHBI B COUETAHUH C
COEAMHEHUsIMH 110 HACTOSIIEMY ONHCAHUIO U IMPEACTABJIEHbl B Ka4eCTBE HEOIPAHUYMBAIOLIETO
CTIHCKA. LIUTOCTATHYECKUI AareHT, LHCIUIATUH, JOKCOPYOWMILIMH, TaKCOTep, TAKCOJ, 3TOMO3MI,
UPUHOTEKAH, KaMIITOCTApP, TOMOTEKAH, MAKIUTAKCEN, TOLETAKCeN, STIOTHIIOHBI, TaMOKCH(DEH, 5-
dropypaumi, MeToTpekcat, Temo3onomun, uukinodpochamun, SCH 66336, R115777, L778,123,
BMS 214662, IRESSA™(repurnrn6), TARCEVA™ (spnorunut), anturena k EGFR, uHTpOH,
ara-C, agpuaMHIMH, IIUTOKCAaH, T'€MIUTA0MH, YPAalMJIOBBIA HIIPHUT, XJIOPMETHH, Hpochammun,
mendanan, xyiopaMOyumi, NUMOOPOMAaH, TPHUITUIICHMENAMUH, TpUSTUIeHTHOPOCHOpamMuH,
OycynbhaH, KApMYCTHH, JIOMYCTHH, CTPENTO30LMH, AakapOa3uH, (JIOKCYpHUIuH, UTapabuH, 6-
MEpKanTonypuH, O-tuoryanus, ¢uynapabua ¢ocdar, OKCaJIHIUIATHH, JIEHKOBUPHH,
ELOXATIN™  (oKkcanWIUIaTHH), TEHTOCTATHH, BWHOJIACTUH, BUHKPUCTHH, BHUHJIE3UH,
OJIEOMUIINH, NaKTHUHOMHIIMH, JayHOPYOWIWH, IOKCOPYOWLIMH, STHUPYOWULIMH, HIAPYOHUIINH,
MUTPaMHLNH, ne30kcukodopmuime, wmutomMuunH-C, L-acmaparmnaasa, tenunosun 17a-
STUHWIIBCTPAAUON,  OUSTWICTHIOECTPON, TECTOCTEPOH, TPENHU30H, (PIYOKCHUMECTEPOH,
IPOMOCTAHOJIOH  TPOIHOHAT,  TECTOJAKTOH,  MErecTpojlaleTaTr,  METHJIIPEIHU30JI0H,
METHJITECTOCTEPOH, NPEAHU30JIOH, TPUAMIMHOJOH, XJOPTPUAHHU3EH, THAPOKCHUIIPOTeCTEPOH,

AMHUIIIIOTETUMHJ, 3CTPAMyCTHH, MEIPOKCUIIPOTECTEPOH alerar, Jeinponun, ¢ayramun,
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Topemu(eH, ro3epenuH, KapOOIIaTHH, THAPOKCUMOUEBHHA, AMCAKpHH, MTPOKapOa3uH, MUTOTAH,
MHUTOKCAHTPOH, JIEBAMH30JI, HaBEJIbOWH, aHACTPA30JI, JIETPa30Ji, KameuuTaOuH, pesokcaduH,
nponokcadun, rexcamerinmenamus, asactu, HERCEPTIN™ (tpacrysyma6), BEXXAR™
(tosurymomab), VELCADE™ (6opresomut), ZEVALIN™ (u6putymomab Tuykceran),
TRISENOX™ (tpuokcun mpimbsxa), XELODA™ (kanernmra6un), Busopentus, mopdumep,
ERBITUX™ (uerykcumab), THOTema, ambTperaMuH, MeidanaH, TpacTy3ymab, Ieposol,
¢dynbBecTpanT, »dk3emectaH, wudpochomun, purykcumad, C225 (uerykcumal), Kamrar,
(anemty3ymab), kiodapabun, kiaampuOuH, a(UIUKOJIOH, PUTYKCAH, CYHUTHHUO, HacaTUHUO,
tezauutabun, Smll, ¢aynapabuH, MeHTOCTATUH, TPUATIMH, AUIOKC, TPUMHIOKC, aMUAOKC, 3-AP
u MDL-101.731.

CoenuHeHuss 1O JAHHOMY OIMCAHUIO MOTYT JOIOJHHUTENIBHO TPUMEHSATHCS B
KOMOMHAIIMKM C JAPYTHMH CrocoOaMu JICYEHHs paka, HAlpUMep XUMHOTEepamnuel, JyueBOH
Tepanuel, NPULIEIBbHON Tepanuel OMyXOJieH, BCIIOMOraTeIbHON Tepanued, UMMyHOTepanuein
win xupyprueid. [IpuMepsl UMMyHOTEpanuy BKIIOYAIOT B Ce0sl JICUEHHE C HCIOIb30BAHUEM
nutokuHOB (Hampumep, uHtrepdepons, GM-CSF (I'MKC®), G-CSF (I'KC®), IL-2 (MJ12)),
UMMyHOTepanuio ¢ ucnonb3oBanueM CRS-207, npoTHBOpakoBYIO BakLMHY, MOHOKJIOHAJIbHOE
aHTHUTENO, AAONTHBHBIN NepeHoCc T-KJIETOK, aroHUCTBI TOJUI-perentopos, aroHuCTel STING,
OHKOJINTUYECKYIO BHUPOTEPANUI0 U MMMYHOMOAYJHPYIOIINE MAallble MOJIEKYJbI, B TOM YHCIE
tamupomun uian uHruomrop JAK1/2, u tomy mnomoOHoe. CoeanHEHUs] MOXXHO BBOAHTH B
KOMOMHAIIMM € ONHUM WU Ooyiee NPOTHBOPAKOBBIX JIEKAPCTBEHHBIX CPEACTB, TaKUX Kak
XUMHOTEpAreBTUIeCKHe npenapathl. [IpuMepbl XUMHOTEpaneBTHUECKUX MPENapaToB BKIIOYAIOT
B cebs 00Ol W3 clenyromero: adapenuke, aibIeciedKuH, ajJeMTy3ymad, aJuTPeTHHOUH,
AJJIONYPUHOJ, aNTPETAMMH, aHACTPO30J, TPEXOKHUCh MBIIIbSKA, aclaparuHasa, a3aluTHIMH,
OeBar3ymad, OekcaporeH, OapuuutuHuO, OneomuunH, 6opresomud, Gopresomud, Oycynbhan
BHYTPHBEHHO, OyCyib(aH mepopaibHO, KAJIyCTePOH, KameuuTaOuH, KapOOoIulaThH, KapMyCTHH,
LHeTyKCUMad, XJIopaMOyIMJ, UUCIUIATHH, KiIagpuOuH, Kiodapabun, mukiodocdamun,
uurapabuH, nakapOa3wH, NAaKTHHOMHULMH, AAJbTETIAPUH HATPHS, NAyHOPYOWIMH, AeUUTaOuH,
NEHWIEHKUH, JEeHWJEHKUH JU(TUTOKC, JEKCPa3OKCaH, JOLETaKCeN, JOKCOPYOHIIUH,
IPOMOCTAHOJIOHA TPOMHOHAT, 3KyIH3yMad, SnupyOULIUH, SPIOTUHHUO, SCTPAMYCTHH, 3TONO3UIA
docdar, aTonozun, sxkcemectaH, peHTaHWIa TUTPaT, PuiarpactuM, Giaokcypunus, paynapabuH,
dropypauwmi, ¢yaBecTpaHT, reGUHUTHO, TeMIMTAOUH, reMTy3ymMad O30TaMUIMH, TO3eperHa
areraT, THCTpPENIMHA aleTar, HOpUTyMoMad THyKceTaH, unapyouuuH udocdamun, nmaruanO
Me3wnaT, HUHTeppepoH anbda-2a, HPUHOTEKAH, JANATHHUOA [AWTO3WIAT, JICHAJTUIAOMHU,
JETPO30JI, JIEHKOBOPHMH, JEHNpoJHaa auerar, JEeBaMH30J, JIOMYCTHH, MEXJIOPETAMUH,
MErecTpojia alerar, MeidalaH, MEpKaNnTONypHUH, METOTPEKCAT, METOKCajeH, MUTOMHUUH C,
MHUTOTaH, MUTOKCAHTPOH, HAaHAPOJIOHA (DeHUIIPONHOHAT, HenapabuH, Hoperymomad, omanapuo,
OKCAJIMIUIATHH, NAaKJIUTAKCeNl, MaMUAPOHAT, MAaHUTYMyMald, Idracmaprasa, Mruirpactum,
neMeTpeKce] AUHATPHS, MEeHTOCTATHH, MUIOOPOMAaH, IJIMKAMULUMH, NMPOKapOa3wH, XUHAKPUH,
pacOypukasza, putykcumad, pPYKCOJIUTHHHO, pyKamapud, CTPEeNnTO30LUH, TaMOKCH(EH,

TEMO30JIOMU, TCHUIIO3UA, TCCTOJAKTOH, TaJIUAOMHUA, THUOI'YaHUH, THUOTECIA, TOIOTCKAH,
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Topemuder, To3uTymMoMad, TpacTy3ymad, TPETHHOHMH, Ypauui MyCTapl, BaJpyOHIIHH,
BUHOJIACTHH, BUHKPUCTHH, BUHOPEJIOHWH, BOPUHOCTAT, HUpanapud, Beaunapuo, Tamazonapud, u
30JI€APOHAT.

JlonoJHUTENbHBIE TPUMEPbl XUMHOTEPANEBTHUECKUX CPEICTB BKIIOYAIOT MHTUOUTOPHI
nporeocoM (ranpumep, 60pTe30Mud), TATMIOMUN, PEBIMMUI U areHTbl, nospesxnatomue JTHK,
Takue Kak MendanaH, qokcopyouuus, nukiodochaMun, BUHKPUCTUH, 3TOMO3UA, KAPMYCTHH H
TOMY MOAOOHOE.

[TpuMepsl CTEPOMAOB BKIIOYAIOT KOPTHKOCTEPOMIbI, TaKHE KaK AEKCAMETa30H WJIH
NPETHU30H.

[Tpumeps! narnOuTopoB Ber-Abl Brimouaror B cedst umatunnd mesmnatr (GLEEVAC™),
HWIOTHHHUO, na3aTUHUO, O003yTHHUO W MOHATHHHO W (apMalleBTHYECKH MPUEMIIEMbIE COJIH.
Jlpyrue mpumepbl NOAXOINAIMX WHrHOUTOpOB Ber-Abl BkmrowaroT B ceOsi COEMUHEHHS M HX
(apmMarieBTHIECKH PUEMIIEMBIE COJIM POIOB M BHIIOB, PacKpbIThIX B mateHTe CIIIA Ne 5521184,
WO 04/005281 u 3asiBka CIIIA Ne 60/578491.

[MIpumep mnoxgxomsimux wHruOutopos Flt-3  Brmrowaror B cebs  MUmOCTaypuH,
JaecTaypTHHUO, NWHU(pAHUO, CYHUTHHHUO, CYHUTHHHO, Manear, copadeHHO, KBU3aPTUHHO,
KpeHonaHuO, mnakputuHUO, TaHayTHHMO, PLX3397 m ASP2215 u wux dapmaneBTHdecKu
npuemsiemele conu. Jlpyroit npumep noaxonsamux uHruouropos Flt-3 Bkiouaer coenuHeHHs U
ux (papManeBTUYECKH IpuemiieMble conu, packpbeiteie B WO 03/037347, WO 03/099771 u WO
04/046120.

IIpumep mnoxpxomsmmx wuHruOuTopoB RAF Brmouaer nabpadenud, copadenud wu
BeMypadenud, a Taxke ux (papmaneBTUUECKU MpruemiiemMble cou. Jpyroi npuMep MmoAXOASIINX
uHruouropos RAF Bkirouaer coeanHeHus M UX (papMaleBTUYECKH IMpPUEMJIEMBbIe COJIH, Kak
onucano B WO 00/09495 u WO 05/028444.

ITpumep nopxomsiux uHruoOuropos FAK Bxitouaer B cebs VS-4718, VS-5095, VS-
6062, VS-6063, BI853520 u GSK2256098, u ux ¢apmareBTuyecku npuemiemsie conu.J{pyroii
npumMep noxxoxasmux uHruoutopos FAK Bkmrowaer coenuHeHuss M ux (hapMaLeBTHUECKH
npuemjieMbie cojii, kak omucano B WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595 u WO 01/014402

B HeKOTOpBIX BapHaHTax OCYLIECTBJEHUS H300pPETEHUs] COENUHEHHs IO ITaHHOMY
OIHCAHHIO MOTYT UCHOJB30BATHCS B KOMOMHALIMK C OAHUM WM OoJiee PYyruMH HHTHOUTOpaMH
KHMHA3bl, BKJIIOYAs UMATUHHO, OCOOCHHO Ui JICYEHUS MALUEHTOB, YCTOHYMBBIX K MMATHHHOY
WIN APYTUMU UHTHOUTOPAMH KUHA3bI.

B HeKOTOpBIX BapHaHTax OCYLIECTBIEHUS H300PETEHUs] COENUHEHHs IO ITaHHOMY
OINHCAHHUIO MOTYT HCIOJb30BATHCS B KOMOMHALMU C XMMHUOTEPAIEBTUYECKUM CPEACTBOM IIPH
JEYEHNH paka M MOXET VJYUYIINTh OTBET HA JIEUEHHE [0 CPAaBHEHHIO C OTBETOM Ha
XUMHOTEPAEBTUYECKUH areHT OTAENIbHO, 0€3 YCWIeHHS ero TOKcHyecknx s(dexToB. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS H300PETEHUS COENMHEHHs 0 JAaHHOMY OIHMCAHHIO
MOTYT HCIIOJIb30BaThCs B KOMOMHALIMHN C XUMHOTEPAIIEBTUYECKUM CPEICTBOM, MPENJIOKEHHBIM B

AaAHHOM OOKYMECHTC. Haan/IMep, JOIIOJTHUTCJIBHBIC (I)apMaLIeBTI/I"IeCKI/Ie Ar€HTbI, UCIIOJIb3YEMbIC
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NP JIEYEHUH MHO)KECTBEHHON MHEJIOMBI, MOTYT BKJIFOUaTh B ce0s1, Oe3 orpannueHus, Mendanay,
mendanan mroc npexHn3oH [MP], mokcopyOuiuH, nexcameTa3oH U Benkeln (OoptesommuO).
Jlpyrue NONOSHUTENIbHbIE AreHThl, MCIIONb3yeMble MPU JIEYEHUH MHOXXECTBEHHONH MUEJIOMBI,
BKJFO4aroT B ce0st Ber-Abl, Flt-3, RAF u unaruburoper kunasel FAK. B HeKoTOpbIX BapHaHTax
OCYLIECTBJICHHs N300PETEHUS] areHT MPEeACTaBIsieT COOOH ANKWIMPYIOLUIMHA areHT, WHTHOUTOP
IPOTEACOMBI, KOPTUKOCTEPOUA HJIM HUMMYHOMONYJIUPYIOIIUIN areHT. [Ipumepsl ankuiupyroiero
arenta BkmouaroT B cebs mukinopochamun (CY), menpanan (MEL) u Genmamyctus. B
HEKOTOPBIX BAapUAHTAX OCYINECTBJICHUS H300pETEeHHs] MHIHOUTOpP MPOTEaCOM MpPEICTaBIIsIeT
coboii kapdhumomud. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS H300pEeTEeHHsI KOPTUKOCTEPOUS
npeacrasisier coboit  nekcamerasoH (DEX). B HekoTOphIX BapHaHTaxX OCYLIECTBIICHHS
U300peTeHNs] UIMMYHOMOTYJIUPYIOIee CPENCTBO npencrapisier codoit nenamunomun (LEN) mu
nomaymaomus (POM). AnnuTuBHbIE TN CHHEpreTHUecKue 3(P(eKTl SIBIAIOTCS KelaTeTbHbIMH
pesyasraTamu komOuHanmu uHruouropa PI3K mo HacrosmeMy OMMCaHUIO C AOMOJHUTEIBHBIM
areHTOM.

B HeKOTOpBIX BapHaHTax OCYLIECTBICHHS H300pPETEHUsI COEAMHEHUs] IO JaHHOMY
OIHCAHMIO MOTYT NPUMEHSTHCS B KoMOMHaumu ¢ uaruonropom JAK nmm PI3KS.

ATreHTBl MOTYT ObITb KOMOWHUPOBAHBI C HACTOSIIUM COENMHEHHEM B €IUHUYHOW WU
HETIPEPbIBHON JO3MPOBAHHOW (POpME, WM areHTbl MOTYT BBOAHUTHCS OJHOBPEMEHHO WM
MIOCJIEIOBATENBHO B BUJE OT/IENbHBIX TO3UPOBAHHBIX (POPM.

CoenuHeHus 10 JaHHOMY ONMHCAHUIO MOKHO HCIIOJIb30BaTh B KOMOMHALIMY C OJJHUM HITH
Ooree apyrux MHrHOUTOPOB WJIM OAHOM Win OoJiee Tepanuil ans geueHus nHpexkuuii. [pumepsr
UHQEKINH BKIIOYAIOT B ceOsi BUPYCHble MH(EKIUH, OakTepuaibHble WHPEKIUH, TPHOKOBBIE
UH(EKINH WIN Tapa3uTapHble HHOEKINUH.

B HEKOTOpBIX BapuaHTax OCYINECTBIICHHMS H300PETEHUs] KOPTHKOCTEPOWJ, TAKOH Kak
JEeKCaMeTa30H, BBOINAT MALMEHTy B KOMOHMHAIMM C COEIMHEHWSIMH [0 HACTOSIIEMY
u300peTeHHIO, I/Ie IEKCAMETAa30H BBOIST MEPHOANYECKH, & HE HEMPEPbIBHO.

Coenunenust popmyisl (I) umu 060N U3 GOpMyII, OMMCAHHBIX B JAHHOM JTOKYMEHTE,
COEMHEHUE, YKa3aHHOE B JFOOOM M3 MyHKTOB (POPMYJIbI M300pETeHUsT U ONMHUCAHHOE B JAHHOM
JTOKYMEHTE, WM UX COJIM MOTYT OBITh OOBEIMHEHBI C IPYTUM HMMYHOT€HHBIM areHTOM, TaKUM
KaK PaKOBBIE KJIETKH, OUHIIEHHBIE OIyXOJIEBbIe AHTUTEHBI (BKJIOYAs PEKOMOMHAHTHBIE OEJIKH,
NeNTUABl W MOJIEKYJbl YIJIEBOIOB), KJIETKM U KJIETKH, TPaHCHUIUPOBAHHBIE T'€HAMH,
KOAUPYIOIIMMH ~ HUMMYHOCTUMYJIUPYIOIINE  LUTOKMHBL. ~ HeorpaHWumBaromme  MpUMEPHI
IPOTHBOOIYXOJIEBBIX BAaKIUH, KOTOPbIE MOJKHO HCIIOJB30BATh, BKIIIOYAOT B Ce0sl MENTHUABI
AHTUTEHOB MeJlaHOMBI, Takue kak mentuabl gpl00, anturenoB MAGE, Trp-2, MARTI w/unu
THUPO3WHA3BI, WM OMYXOJIEBbIE KIETKH, TPAHCHULIMPOBAHHBIE TAK, YTO IKCIIPECCUPYIOT LIUTOKUH
GM-CSF.

Coenunennst popmyner (1) mmu mr060# U3 GopMys, ONMMCAHHBIX B JAHHOM JIOKYMEHTE,
COeAMHEHNE, YKa3aHHOE B JFOOOM M3 MyHKTOB (POPMYJIbI N300PETEHUsI U ONMHCAHHOE B JAHHOM
JIOKYMEHTE, WJIM HMX COJHM MOTYT NPUMEHSThCS B COYETAHWU CO CXEMOW BaKIMHALUM JJIs

JICHCHUS paka. B HEKOTOPbIX BapHaHTaX OCYIICCTBJICHUA 1/1306peTeH1/1;1 OMyXOJICBBIC KJICTKU
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TpaHcpekTupoBansl Tak, u4To skcrnpeccupyior I'MKC®. B  HEKOTOpbIX BapHaHTax

>
OCYIIECTBIIEHUs] M300pETEHUs] OINYXOJIEBble BAaKLUMHBI BKJIIOYAIOT O€JNKH OT BHPYCOB,
BOBJIEUEHHBIX B paK 4YeJIOBEKa, TAKMX Kak BUpPYChbl mamuuiombl denoseka (BIIY), Bupycer
renatuta (HBV u HCV) u Bupyc repnecnoii capkomel Kanomm (KHSV). B nHekoropsix
BApUAHTAX OCYLIECTBJICHUS H300PETeHUs] COEAMHEHUS IO JAHHOMY H300PETeHHIO MOXKHO
UCIIONIB30BaTh B KOMOMHALMKM C ONyXOJieCIeU(PUIECKUM AHTHICHOM, TaKUM Kak Oesku
TEIJIOBOrO IIOKA, BBIAEJICHHbIE M3 CaMON OINyXOJE€BOW TKaHU. B HEKOTOpBIX BapuaHTax
oCyIIecTBIIeHHs n300peTeHus, coenuHerust popmybl (1) nim mobol u3 GopmyIi, OMUCAHHBIX B
JAHHOM JOKYMEHTE, COCIMHEHHUE, YKa3aHHOE B JIIOOOM M3 MYHKTOB (HOpMyJbl H300peTeHHs U
OMUCAHHOE B JIAHHOM JOKYMEHTE, HJIH UX COJIM MOTYT ObITh OOBbEIUHEHBI C MMMYHH3aLHUEH
JOEHIPUTHBIX KJIETOK Il aKTUBALIMU MOIIHBIX IPOTUBOOITYXOJIEBBIX OTBETOB.

CoenuHeHHsT TO JAaHHOMY ONKCAHUID MOXKHO HCIIOJNIb30BaTh B KOMOWHAIIMU C
oucrenpUIecKUMH MaKpPOLMKIMYECKUMH TMENTHIAMH, KOTOpble HaleneHbl Ha 3(deKxTopHble
KJIETKH K OIYXOJIEBBIM KJIETKaM, 3Kcmpeccupyrouie penenrtop Fe-ambpa nmm Fe-ramma.
CoenuHeHUs1 MO NaHHOMY OITMCAHUIO MOXKHO TaKk€ KOMOWHUPOBATh C MaKPOLIMKIMYECKUMH
NEeNTUAAMH, KOTOPbIE aKTUBUPYIOT UMMYHOJIOTHYECKYIO0 OTBEYAEMOCTh XO3SIHHA.

B HEKOTOpBIX ApPYrux BapHaHTaX OCYIIECTBJIEHUs KOMOWHAILMM COEIWHEHWH I10
HACTOSIIEMY OIMUCAHMIO C APYTUMH TEPANEBTHUECKUMH areHTaMH MOKHO BBOAMTD MALIUEHTY 10,
BO BpeMsl W/WIM TOCJTE TPAHCIUIAHTALMH KOCTHOTO MO3ra WM TPAHCIUIAHTALUU CTBOJIOBBIX
kinerok. CoeauHEHWs: MO MAAHHOMY ONHMCAHUID MOXHO HCIIONB30BaThb B COUETAHUU C
TPAHCIUTAHTATOM KOCTHOT'O MO3ra Ul JIEUeHHs pa3sHOOOPa3HBIX OIMyXOJel reMaTono3THIeCKON
IPUPOABIL.

Coenunenust popmyiner (I) wnm nr060¥ U3 GopMysi, OMUCAHHBIX B JAHHOM IOKYMEHTE,
COeIMHEHHUe, YKa3aHHOe B JIOOOM U3 MyHKTOB (pOpMyJibl M300pEeTEeHHsI U ONHCAHHOE B JaHHOM
AOKYMEHTEe, WM UX COJIM MOTYT NPUMEHSThCSI B KOMOMHAIIMM C BaKLHHAMH, CTUMYJIUPOBATH
UMMYHHBIH OTBET Ha MATOTeHbI, TOKCUHBI U COOCTBEHHBIE AaHTHIeHbI. [[pUMephl MaTOreHoB, s
KOTOPBIX TaKOW TEPANeBTHYECKUI MOAXOJ MOXKET ObITh OCOOEHHO MPUTOAHBIM, BKIIIOYAIOT B
ceOst maToreHsl, Uil KOTOPBIX HAa JAHHBI MOMEHT HeT 3()()EeKTUBHOW BaKIL[UHbBI, UJIH MATOTEHBI,
IUTSE KOTOPBIX TPAIULIMOHHO NMPUHSTHIE BAKIIUHBI HE SBJISTFOTCS MIOJIHOCTBIO 3¢ dekTuBHbIMI. OHU
BKIIIOYAKOT B ceOsi, HO He orpanuuuBasice umu, BUY, remarutr (A, B u C), rpumnm, reprmec,
JTSIMOJIHIO, MAISIPHIO, JISHIIIMAHHUIO, 30JI0TUCTBIN CTAPHIIOKOKK, CHHETHOWHYIO MaJIOUKY.

Bupychl, BbI3bIBarOIie HHPEKIHMH, KOTOPbIE MOYKHO JICUUTh C TIOMOIIBIO CIIOCOOOB MO
JAHHOMY OITMCAHHUIO, BKIFOYAIOT B C€0s1, HO HE OTPaHUYMBASICh UMH, TTATMJUIOMABUPYC YEJIOBEKA,
BUpyC rpumma, Bupycel rematura A, B, C umn D, aneHoBHpyC, MOKCBUPYC, BUPYC MPOCTOTO
repreca, [UTOMETAIIOBUPYC YENIOBEKA, BHPYC TSKEIOr0 OCTPOrO PECIUpPAaTOPHOTO CHHAPOMA,
BUpyC D001a, BUpYC KopH, BUpyC repreca (Harmpumep, VZV, HSV-1, HAV-6, HSV-IIl u CMV,
Bupyc OmmreliHa-bapp), ¢nasusupyce, ECHO-Bupyc, punosupyc, Bupyc Kokcaky,
KOPOHABHUPYC, PEeCHUPATOPHO-CHHLIUTHAIBHBI BHUPYC, BHPYC JIUAEMUYECKOrO MapOTHTA,
pOTaBUPYC, BUPYC KOPHU, BUPYC KPACHYXH, NAPBOBUPYC, BUPYC KOpOBbeU ocmbl, Bupyc HTLV,

BUPYC JAEHTe, BUPYC MAIMUIOMbI, BUPYC MOJITFOCKOB, BUPYC NOJHOMHENNTA, BUPYC OEIIEeHCTBa,
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Bupyc JC u Bupyc apOOBHUpPYCHOTO 3HLE(aNNTA.

[TaTorenHbie OakTepuH, BhI3bIBAIOINNE HHOEKIIMH, KOTOPbIE MOXKHO JICYUTh C MOMOIIBIO
CIOCOOOB MO TaHHOMY OITHUCAHUIO, BKIIFOYAIOT B ce0si, HO HE OrPaHMYUBASICh MU, XJIAMHIHIO,
PUKKETCHO3HbIe OakTepuu, MHKOOAKTepHH, CTAQUIOKOKKH, CTPENTOKOKKH, MTHEBMOKOKKH,
MEHUHIOKOKKHM M KOHOKOKKH, KjeOCuesuty, IpoTeyc, CeppaTHIO, IMCEeBAOMOHAIbI, JErHOHEILTY,
audTepHro, CalbMOHENTy, OauusuIbl, OaKTEpUH, BBI3BIBAIOIIUE XOJEpy, CTOJOHSK, OOTyJH3M,
CHOUPCKYIO SI3BY, UyMY, JIENTOCIHPO3 1 O0J1e3Hb JlaliMa.

ITaToreHHbie TPHOBI, BBI3BIBAIOIIHUE WHQPEKIIUH, KOTOPbIE MOXHO JIEUUTh C IMTOMOIIBIO
croco0OB MO JaHHOMY OIMCAHUIO, BKJIFOYAIOT B ce0si, HO He orpaHuvuBasick umu, Candida
(albicans, krusei, glabrata, tropicalis u T. 1.), Cryptococcus neoformans, Aspergillus (fumigatus,
niger u T. 1.), pon Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasma capsulatum.
[TaToreHHble Mapa3suThl, BBI3BIBAIOINNME HWHOEKIMH, KOTOPbIE MOXHO JIEUUTh C MOMOIIBIO
croco0OB MO AaHHOMY OMUCAHUIO, BKJFOYAIOT B ce0si, HO HE OrpaHH4YMBasch UMM, Entamoeba
histolytica, Balantidium coli, Naegleriafowleri, Bugst Acanthamoeba, Giardia lambia, BumbI
Cryptosporidium, Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma
brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi u Nippostrongylus
brasiliensis.

Cnocober  Ge3omacHoro  u  3(ddexTuBHOrO BBeneHUss OOJBIIMHCTBA U3 OTHX
XUMHOTEPANeBTUYECKUX ar€HTOB M3BECTHBI CIIELUAINCTAM B JaHHOW obnactu TexHUKH. Kpome
TOrO, WX BBEJECHUE OIKCAHO B CTAHIAPTHOW jurTeparype. Hampumep, BBeIE€HHE MHOTHUX W3
XHUMHOTEparneBTHUeCKux areHToB omucaHo B "Physicians' Desk Reference" (PDR, nampumep,
uznanue 1996, Medical Economics Company, MonTseiin, Heto-/[>kepcu), onucanue KOTOporo
BKJIIOYEHO B JAHHBIH JOKYMEHT ITOCPEICTBOM CCBUIKH, KaK €Cli Obl OHO OBLIO M3JIOKEHO
MOJTHOCTBIO.

Dapmayesmuyeckue cocmassl i 1eKAPCmMeeHnvie Popmol

Korma coenuHeHus Mo JaHHOMY OITMCAHUIO MCIIONB3YIOTCS Kak (hapMaleBTHYECKHe
npernapaThl, X MOKHO BBOIUTH B (hopme (hapMalleBTHUECKUX KOMITO3HUIIMHA. ITH KOMIIO3UIHH
MO’KHO TIOJTyYUTh MPH TIOMOIIH CIIOCOOOB, XOPOIIO W3BECTHBIX B 00MacTH (papMarvu, U MOXKHO
BBOJIUTH PA3JIMUYHBIMHU CITOCOOAMHU B 3aBUCMOCTH OT TOTO, JK€JIaTEJIbHO MECTHOE HITH CHCTEMHOE
JeueHre, U OT OOJIaCTH, MOABEpPraeMoi JieueHHI0. BBeneHne MOKET ObITh MECTHBIM (B TOM
YHCJie TPAHCAEPMAJbHOE, SMUAEPMATbHOE, uYepe3 IJia3 M B CIU3UCTble OOOJOYKM, BKIIOYAsS
WHTPaHA3a/IbHYI0, BATMHAJIBHYIO U PEKTAIBHYIO JOCTABKY), MyJbMOHANBHBIM (Hanpumep, myTem
UHTQISAIUA  WId  UHCY(QQIIAUN  TOPOINKOB MM  a’pO30Jiei, B YaCTHOCTH C TOMOIIBIO
pachblUIUTENs,  WHTpAaTpaxealbHbIM WM  WHTPAHAa3aJbHbIM),  TEPOpPalbHbIM WU
napeHtepanbHbiM.  [lapeHTepajbHOE  BBENEHHE  BKJOYaeT B  ce0sl  BHYTPHBEHHYIO,
BHYTpUAPTEPHUATIbHYIO, TOAKOKHYIO, BHYTPUOPIOIIMHHYIO, BHYTPUMBIIIEYHYIO UHBEKIHIO HJIH
UH(Y3UI0, WM WHTPAaKpaHWAJIbHOE, HAHpuMep WHTPATEeKabHOE WM WHTPABEHTPUKYJISIPHOE,
BBeneHue. [lapeHTepanbHOE BBEIEHHE MOXET OCYINECTBISTHCS B BUIE €IMHHUYHON OOIIOCHON

703bl WJIM, HAIPUMEp, HETPEPHIBHO C MOMOIIBI Nepdy3noHHOro Hacoca. PapmarieBTHUECKUe
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KOMITO3UIIUH M COCTaBBI JJI1 MECTHOTO MPUMEHEHHsI MOTYT BKJIFOUATh B ce0s1 TpaHCIIEPMaJIbHbIE
IJIaCTBIPU, Ma3H, JJOCbOHBL, KPeMa, Teii, KaIlji, CyIIO3UTOPUH, CIIPEH, KUAKOCTU U MOPOLIKH.
HeoOxomuMbiMM ~ Wim JKeNmaTeNbHBIMH ~ MOTYT  OBITh  TPagULMOHHBIE  NPUHSTHIE
dapmarieBTUYECKIE HOCUTENH, BOAHbIE, TOPOIIKOBbIE WJIM MACJSIHbIE OCHOBBI, 3aTyCTUTENU U
TOMY NIOAOOHOE.

JlaHHOe OomucaHue Takke BKIIOUYaeT B ceOsi apmManeBTHYECKHe KOMITO3HLIUH, KOTOpPbIE
COZEpKAaT B KAa4eCTBE AKTUBHOIO MHIPEIUEHTA COEAMHEHHE IO JAHHOMY ONMCAHUI) WJIU €ro
(dapMaleBTHYECKH MPUEMJIEMYIO COJb B COYETAHWU C OJHUM WM OOJIBIIUM KOJHYECTBOM
(dapMaleBTHYECKH TPHEMJIEMbIX HOCUTeNeH (3KCHMMUEHTOB). B  HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHUs] M300pETeHUs] KOMIIO3WULUSl TMPUTONHA JUIsi MECTHOrO TpuMeHeHus. [l
MPUTOTOBJIEHUS] KOMITO3ULIUI IO JaHHOMY OIMCAHUIO AKTUBHBIM WHIPEANEHT, Kak IPaBUIIO,
CMEILINBAIOT CO BCTIOMOTATEIbHBIM BEIECTBOM, Pa30aBIIsIIOT BCIIOMOTATEIbHBIM BEIIECTBOM HJIH
BKJIFOYAIOT B HOCUTENb B (OpME, HAIPUMeEp, KamCyJibl, came, OyMa)KHOrO MaKeTa WIH JPYroro
KOoHTeliHepa. Korma sSKCIMIUEHT CIy>KUT pa3OaBUTENeM, OH MOXET OBITh TBEPIBIM,
MOJIYTBEPABIM UJIH KUJKHUM MaTepHaIOM, KOTOPBIA CIY>KUT Hecylieill cpefoil, HOCUTeNeM WU
CpemoH IJIsl aKTUBHOTO MHTpeineHTa. Takium 00pa3oM, KOMITO3ULIMHA MOTYT HaAXOIUTHCS B hopMe
TabNETOK, NIpa’ke, MOPOIIKOB, MACTHUJIOK, Calle, KPaxXMaJbHBbIX KAarCyJ, HAaCTOEB, CYCIICH3UH,
SMYJIbCUH, PAaCTBOPOB, CHPOIIOB, a3po30yiel (TBEpAbIX WM B KUAKOW cpene), Masew,
conepxamux, Hampumep, 10 10% Macc. aKTUBHOIO COEAWHEHHUs, MATKHUX U TBEPABIX
JKEJIaTUHOBBIX ~ KamCyJ, CYMIO3UTOPUEB, CTEPUJIbHBIX WHBEKLHUOHHBIX pPACTBOPOB WM
CTEpUJIbHBIX YIIAKOBAHHBIX MOPOLIKOB.

Jis  mony4yeHWs CcoCTaBa AKTUBHOE COENUHEHHE MOXHO pa3MaliblBaTh, YTOOBI
o0ecrneunTh MOAXOASIIUI pa3Mep 4acTull, 10 OObeAMHEHUs ¢ APYTMMM UHTrpenueHTamu. Ecnu
AKTUBHOE COEAVHEHME MPAKTHYECKH HEPACTBOPUMO, €r0 MOKHO pa3MajblBaTh O IMOJYyYEHUs
gacTul, pasMepoM meHee 200 mem. Eciau akTuBHOE cOoeMHEHHE MO CYLIECTBY PAaCTBOPUMO B
BOJIE, pa3Mep YacCTHIl MOKHO PEryJMPOBaTh pa3MajibIBAHHEM, YTOObI 00ECTIEUNTh MO CYLIECTBY
OIHOPOJHOE pacnpenesieHue B COCTaBe, Hanpumep, okono 40 merr.

CoenuHeHuss MO JAHHOMY OIMCAHMIO MOXKHO pPa3MajblBaTh, HCIOJB3Ys WU3BECTHbBIE
CHOCOOBI TOMOJIA, TAKHE KaK MOKPBII TIOMOJ, JUIS TTOJYYEHHST YaCTHI] C pa3MEPOM, MOIXOASIIUM
s popmupoBaHusi TabJETOK M COCTABOB JPyroro tuma. MenkousmenbueHHblE (B (hopme
HAHOYACTHI]) TMpernapaTbl COCAMHEHHH IO JAaHHOMY OITMCAHWUI0 MOXKHO TIOJy4YaTh C
UCTIONIB30BAHUEM CIIOCOOOB, M3BECTHBIX B JAaHHOH OOJACTH TEXHUKH, HANpUMEp, CM.,
MeKayHaponHyro 3assky WO 2002/000196.

HekoTopble mpuMepbl MOAXOASIINX SKCLUUIMHEHTOB BKIOYAIOT B ceds  JIAKTO3y,
IEKCTPO3y, caxapo3y, COPOUT, MAHHUT, KpaxMaJbl, TyMMuapaduk, GocdaT Kaablus, albIHHATHI,
TparakaHT,  >KE€JaTHH, CHJIMKAT  KaJbLMs, MHUKPOKPUCTAJNINYECKYIO LIEJITFOJIO03Y,
NOJIMBUHUJINUPPOIUIOH, LENII0NI03y, BOAY, CHPON M MeTuiaueuono3y. CocTtaBbl MOIYT
JOTIOJTHUTEIbHO COJEPKaTh. CMAa3bIBAIOLINE areHThbl, TaKuWe Kak TajbK, CTeapaT MarHus U
MHUHEpAJbHOE MAacCjO;, CMAuMBAIOLIME AreHTbl, SMYJbIHPYIOIIUE U CYCIEHAUPYIOIIUE areHTh;

KOHCEPBAHTBHI, TaKue Kak MCTHUIJI- u nponnnrn):[poxcn6eH30aT; NnoACIIaCTUTCIIN, u
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apomarun3aTopbl. KoMmosunum no JaHHOMY OMHMCAHUIO MOTYT OBITh COCTABJIEHBI TaK, 4TO OyayT
o0ecrieunBaTh OBICTPOE, 3aMEUIEHHOE WM OTCPOYEHHOE BBICBOOOXKIIEHHE AaKTHBHOTO
MHTPEUEHTA TI0C/Ie BBEACHUS MALUEHTY C HCIOJIb30BAHHUEM CIIOCOOOB, M3BECTHBIX B JAHHOM
00JIaCTH TEXHHUKH.

Komnosuuun MOryT ObITh COCTaBJEHbI B BHIE E€IMHUYHOH JIEKAPCTBEHHOW (DOPMBI,
IpuYeM Kaxkaast 103a COAEPKUT OT 0KoJio 5 1o okojsio 1000 mr (1 r), oOprarO OT OKos0 100 1O
okoio 500 Mr, aKkTHBHOTO HWHIPEOMEHTa. TepMHH «eIUHHYHbIE JIEKapCTBEHHbIE (HOPMBD)
OTHOCHUTCS K (PM3UYECKH TUCKPETHBIM €IUHUYHBIM OOBEKTaM, MPUTOAHBIM B KAU€CTBE PA30BbIX
JO3UPOBOK ISl JIOJMEH W APYrUX MIIEKOMUTAOUINX, MPUYEeM KaKAbIH €IUHUYHBIA OOBEKT
COIEPIKHT 3apaHee 3aJaHHOE KOJMUYECTBO aKTHBHOTO BEINECTBA, PACCUUTAHHOE TaK, YTOOBI OHO
NPOM3BONWIIO JKEJIAeMbI  TepameBTU4Yeckuii 3((GeKT, B COUETAHHWH C MOAXOISIIIUM
(bapMareBTHYECKIM BCITIOMOTaTEIbHBIM BEIIECTBOM.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS HM300pETEHHUsT KOMIIO3UIMH IO JaHHOMY
OMMCAHUIO COZepKaT OT OKoyno 5 mo okojgo 50 Mmr akTuBHOro wuHrpenueHrta. CpenHuii
CHELUAIHNCT B TAHHOW OOJIACTH TEXHHUKH MOMMET, YTO OH BKJIFOYAET KOMIIO3HILNH, COAEpPIKALIUe
oT ok010 5 mo okoio 10, ot okoso 10 mo okojo 15, ot okoso 15 go okoso 20, ot okono 20 mo
0K0JI0 25, oT oKojo 25 mo okojo 30, ot okoJio 30 mo okoso 35, ot okoso 35 go okono 40, oT
0k0110 40 10 0k0J10 45 Unu OT O0KOJIO 45 10 0KO0JI0 50 MI aKTUBHOTO MHIPEUEHTA.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS HM300pETeHHUsT KOMIIO3UIMM I10 JaHHOMY
OMMCaHUIO conepkaT oT okosno 50 go oxono 500 mr akTtuBHOro uHrpenueHta. CpeaHuii
CHELMAINCT B TAHHOW OOJIACTH TEXHHUKU MOWMET, YTO OH BKJIIOYAeT KOMITO3ULIMHU, CONEpIKaIlne
ot okoJi0 50 1o okoso 100, ot okoso 100 go oxomno 150, ot okoso 150 xo okono 200, OT OKOJIO
200 nmo okoyio 250, ot okosio 250 go okoo 300, oT okoi0 350 mo okojyo 400 wiau ot okoJio 450
10 0koso 500 Mr akTUBHOI'O UHTPEAMEHTA.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHsS H300peTEeHHs KOMIIO3ULHH MO JaHHOMY
OMHCaHUI0 cozepkar oT okojo 500 mo okomo 1000 mr aktuBHOrO HWHrpenuenrta. CpemHuii
CHELUAHUCT B JAHHOM OOJIACTU TEXHUKHU MOMMET, YTO 3TO BKJIIOYAET KOMITO3HLIUHU, COAEPIKALIHE
ot okoJio 500 mo okoso 550, ot okoJio 550 go okoao 600, ot okoio 600 7o okoi10 650, OT OKOJIO
650 o okoiio 700, ot okono 700 mo okono 750, ot okoyo 750 mo okoso 800, ot okoso 800 oo
okosio 850, ot okojyo 850 mo okoyio 900, or okono 900 mo okoyo 950 miau ot okosno 950 mo
0k0Ji0 1000 Mr akTUBHOTO UHTPEAUECHTA.

ITonoOHbIE TO3UPOBKU MOTYT OBITh HCIIOJIb30BAHBI ISl COEAUHEHNUH, ONMMCAHHBIX 371€Ch,
B CIIO0CO0ax M MPUMEHEHHSIX 110 TaHHOMY OIUCAHHIO.

AKTHBHOE COEMHEHHE MOXKET OBbITh 3(PPEeKTHBHO B ITUPOKOM HHTEpBAJIE TO3UPOBOK, U
€ro, Kak MpaBwiIo, BBOIAT B (apmManeBTudecku >3P¢exkTuBHOM KommuecTBe. OIHAKO TMOHSITHO,
YTO KOJHMYECTBO COCOUHEHUs, KOTOPOe (PAKTUYECKH BBOIAT, OOBIYHO OIpPENENSeTCS] BPauoM B
COOTBETCTBUH C UMEIOIIUMHUCS OOCTOSITENbCTBAMY, B TOM YHCJIE MATOJOTMYECKHM COCTOSTHUEM,
KOTOpPO€ TIOJBEPraeTcsi JIEYCHUIO, BBIOPAHHBIM IyTE€M BBEACHHS, KOHKPETHBIM BBOJHMBIM
COEJMHEHHEM, BO3PACTOM, BECOM M OTBETOM KOHKPETHOIO MNAaLMEHTa, TSXKECTbH) CHMIITOMOB

nanueHTa 1 TOMy 1'[0)106HbIM.
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JUiss TONy4eHUs] TBEPHABIX KOMIIO3WIIMMA, TAaKUX KaK TaOJEeTKH, TJIABHBIA aKTHUBHBINA
KOMIIOHEHT CMELIMBAIOT ¢ (PapMaleBTUYECKUM OKCLUIMEHTOM YTOOBI TMOJYYHTH TBEPAYIO
MPEABAPUTENIBHYIO KOMIIO3ULIMIO, COAEPIKALIYI0O TOMOIE€HHYI0 CMECh COEIMHEHUS MO AAHHOMY
onucanuto. Korma ykasplBalOT, 4YTO OTU MPEABAPUTENbHbIE KOMIIO3ULUU TOMOTEHHBIE,
MOHUMAIOT, YTO AKTUBHBIM MHTPEOUEHT, KaK IMPaBUJIO, TUCIEPTrUPOBAH PABHOMEPHO IO BCEH
KOMIIO3ULIMKM, TaK YTO KOMIIO3HMLMIO JIETKO MOXHO pa3leinTb Ha paBHO 3(deKxTrBHbIE
eIMHUYHbIEC JIEKAPCTBEHHbIE (DOPMBI, Takhe Kak TaOJEeTKH, Apake M KarcCyJbl. DTOT TBEPAbI
NpeIBapUTENIbHbI COCTaB 3aTe€M pa3OessioT Ha eIWHWYHBbIE JIeKapCTBEHHbIE (HOPMBI,
MPEACTABJICHHBIX BBIIIE THUIIOB, CoAep:kaliue OT, Hampumep, okosno 0,1 mo oxono 1000 mr
AKTUBHOTO MHTPEAUEHTA M0 JAHHOMY OITUCAHUIO.

Tabnetku wiaM Jpake MO JAHHOMY OMNHCAHUED MOTYT OBITb TOKPBITHI WU
MOIU(ULIUPOBAHBI OPYTHM CIOCOOOM JUIsl TOJyYEHUsl JIEKAPCTBEHHOUW (hopMbl, obnamaroreit
MPEUMYIIEeCTBOM MPOJOHTHPOBAHHOTO neicTBus. Hampumep, TabneTka WM Jpake MOXKET
coneprkaTb BHYTPEHHUN KOMIIOHEHT JTO3MPOBKH M BHELIHUNA KOMIIOHEHT JO3UPOBKH, MPHUYEM
nocnenauii B (opme 000MOYKM Ay TepBoro. JlBa KOMIIOHEHTa MOTYT Pa3feisiThCs
SHTEPOCOJIFOOMIBHBIM CJIOEM, KOTOPBIH MPEMSITCTBYET PA3JIOKEHUIO B JKEIYAKE W TO3BOJISET
BHYTPEHHEMY KOMIIOHEHTY B HEM3MEHHOM BHIE MOMACTh B JABEHAALIATHUIEPCTHYIO KHUIIKY HIJIH
BBICBOOOKIATHCSI OTCPOYEHO. [T TaKMX SHTEPOCOMOOMIIBHBIX CJIOEB WJIH MOKPBITUH MOKHO
WCTIOJIb30BATh PA3JIMYHBbIE BEIIECTBA, TAKHE BEIIECTBA BKJIIOYAIOT B CeOsl PsI MOJUMEPHBIX
KHUCJIOT U CMeCcel MOJUMEPHBIX KUCJIOT C TAKMMH BELIECTBAMU KaK IIEJIJIaK, LIETUJIOBBII CIIUPT U
ALETWIILIEJUTIONO3A.

Kunkue popmbl, B KOTOpbIE MOTYT OBITH BKJIFOUYEHBI COCIUHEHHS U KOMITO3UIUU TIO
JAHHOMY OIMCAHHIO, JJIs TePOPAbHOTO BBEICHHS HIJIM MyTEeM HHBEKLUH BKJIIOYAOT B ce0s
BOJIHBIE PACTBOPBI, MPUTOAHBIM 00Pa30M apOMATH3HUPOBAHHBIE CHPOIIbI, BOAHBIE MJIA MACJISIHbIE
CYyCHEeH3UM U apOMAaTU3HPOBAHHBIE SMYJIbCUU C MUILEBbIMU MACIaMH, TAKUMU KaK XJIOMKOBOE
Maclio, C€3aMOBO€ MacJjo, KOKOCOBOE€ MAacjO HJIM apaxuCOBOE Macjo, a TakKe HAaCTOM U
nonoOHbIe (papMaleBTHYECKHE CPEIbI.

Kommosuimu 1j1si vHramssuuu wid uHCYypusinuu  BKIIIOYarOT B ceOsi pacTBOpBI U
CyCIeH3WH B (papMaLEeBTUYECKU MPUEMJIEMBIX BOIHBIX UM OPTaHUYECKUX PACTBOPUTENSIX WJIH
UX CMeCsAX U mopomkd. JKuaKue Wi TBEpPAble KOMITO3ULIMM MOTYT CONEPXKATh TMOAXOASIINE
(hapMalleBTHYECKU MPUEMIIEMbIE BCIIOMOTATeIbHbIE BEIEeCTBA, ONMUCAHHbBIE 8biuie. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHHs] M300peTEHUs] KOMIO3UIINK BBOAST B JbIXaTEJIbHbBIE MyTH Yepe3 POoT
WJIH HOC JUJISt MECTHOTO WJIH CUCTeMHOTO d(hdexTa. KoMmo3uimu MOKHO pacHbUIATh, HCIIONb3YS
WHEPTHBIE ra3bl. PacmbuUieHHbIE PacTBOPbI MOXKHO BJABIXaThb HEMOCPENCTBEHHO M3 YCTPOWCTBA
IUJIs1 PAaCTIbIJICHUS], WJIH YCTPOMCTBO IJIsl PACTIBIICHUSI MOXKHO MPUCOEANHUTh K MacKe ISt JIULA,
KUCJIOPOAHOM MajaTKe WM AbIXaTEJIbHOMY anmnapary € MNepeMeXarolUMCs MOJOKUTEIbHBIM
naBjieHueM. PacTBOpBI, CyCMeH3UU WJIM TOPOIIKOBbIE KOMIO3ULIUKA MOKHO BBOJIUTH MEPOPAIBHO
WM 4epe3 HOC, MCIONb3ysl YCTPOMCTBA, KOTOPbIE AOCTABJSAIOT MHpenapar COOTBETCTBYIOIIUM
oOpaszom.

CocraBsl AJist MECTHOT'O MPUMEHEHUA MOTYT COACPKATH OAWUH WU OoJblllee KOJIUYECTBO
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TPaJULMOHHBIX HOCUTENIEH. B HEKOTOPBIX BapuaHTaX OCYLIECTBICHUs U300PETEHNSI Ma3U MOTYT
cofiepKaTh BOAY M OJUH WM OOJbIee KOJHMUECTBO TMAPOQPOOHBIX HOCUTENEH, BHIOPAHHBIX W3,
HampuMep, SKUAKOro mnapaduHa, aJKWiIoBOro 3(Qupa IMONUOKCHITHIIEHA, MPOIUJICHTIIHKOIIS,
Oenoro BasenuHa U TOoMy nopoOHoro. Hocurenu niast koMnosunmii KpeMOB MOTYT OBbITH Ha
OCHOBE BOJbl B COYETAHUH C IJIMLEPUHOM U OJHUM WM OOJIBLIMM KOJHYECTBOM IPYTUX
KOMIIOHEHTOB, HampuMep IuuuepuwiMoHocTeaparoy, IIOI-rmmuepunmoHocreapatoM U
LETHJICTEAPUIIOBBIM CIUPTOM. 1'€11 MOXHO MPUTOTOBUTH, UCIOJB3YsI U3ONPONUIIOBBIN CIIUPT U
BO/Y MPEANOYTUTEIbHO B COYETAHWU C APYTMMH KOMIIOHEHTAMH, HalpuUMep TIULEPUHOM,
THIPOKCUATHIILIEIUTIONO30i M TOMYy NOAOOHBIM. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHUS
n300peTeHus! COCTaBbI JIsi MECTHOTO NMPUMEHEHUs] COIepKaT MO MeHblIel Mepe okojo 0,1, mo
MeHbIIel mepe okosio 0,25, mo Mmenblieln Mepe okono 0,5, mo MeHbIell mepe okojo 1, mo
MeHbIIIe Mepe OKOJIO 2 WIIM MO0 MeHbIleld Mepe okojio 5% Macc. COelMHEHHUs 10 JaHHOMY
ormucanno. COCTaBbl JJIsi MECTHOTO NPUMEHEHHs] MOTYT OBbITh YIAKOBaHBI B MOIXOMSIINE
TIOOMKH, Hampumep, BMecTHMOCTbIO 100 1, KOTOpble HEOOS3aTeNbHO MOIYT COAEpKaThb
UHCTPYKLHUIO IO JIEYEHUIO BBIOPAHHOTO CHUMIITOMA, HANpPHMEP IICOpUasa WM APYroro
MaTOJIOTHYECKOrO COCTOSTHUS KOXKU.

KonnyecTBO COeqMHEHNST TN KOMIIO3UIIUH, BBOIMMOE MALUEHTY, OyIeT BapbHPOBATHCS
B 3aBHCUMOCTH OT TOTO, YTO BBOZST, LEJIH BBEICHUs, KaK HAIpUMep Npo(UIaKTHKA WU
Teparusi, COCTOSIHUS MALMEHTa, CIIoco0a BBENEHUS U TOMY nomoOHoro. Jls TepaneBTHYecKUX
Heneil KOMITO3MIMHM MOJKHO BBOIUTH IALMEHTYy, YK€ CTpajaroieMy OT 3a0oneBaHus, B
KOJINYECTBE, IOCTATOYHOM Uil JIEYEHUs HIIM 110 MEHbIIeH Mepe YacCTHYHOro OCIalJeHus
CUMITOMOB 3a00JIeBaHUsI WJIU €ro ocjoxHeHud. DddexTuBHbIE M03bI OYAYT 3aBUCETH OT
NaTOJIOTUYECKOTO COCTOSIHUS, KOTOpOE JiedaT, a Takke OT peLIeHHs Jedallero Bpada B
3aBHCHMOCTH OT TaKuX (PakTOPOB, KaK TKECTh 3a00JIeBaHMs, BO3PACT, BeC U 00IIee COCTOSIHUE
NalKMeHTa U TOMY OA00HOE.

Komno3uiuy, BBOAMMBIE MALMEHTY, MOTYT HAaXOAUThCA B (opMme (apMaleBTHUYECKUX
KOMITO3UIMI, OMHCAHHBIX BbIE. DTH KOMIIO3ULMH MOTYT OBbITh CTEPHIN30BAHBI OOBIYHBIMH
METOAAMHU CTEPHJIM3ALUN WM MOTYT OBITh CTEPHJIbHO OT(QHIBTPOBaHBL BOAHBIE pPacTBOPHI
MOTYT OBITh YIAKOBaHBI JUJIsl HWCIOJIb30BAHUS KaK €CTh WM JHOPWIN3UPOBAHBI, MPUYEM
THO(PWIN3UPOBAHHBIA COCTaB OOBEIUHSIOT CO CTEPHIIBHBIM BOIHBIM HOCHUTENEM Iepen
BBeieHHeM. 3HaueHune pH coctaBoB coemmHeHHil OObMHO coctaBisier oT 3 no 11, Oomee
MPEINOYTUTENbHO, OT 5 1o 9 u, Hamboyee mnpenmnodtureabHo, OT 7 a0 8. IloHsTHO, YTO
UCIIOJIB30BAHHUE  HEKOTOPbIX U3  BBIIIEYNOMSIHYTBIX  3KCLUIHEHTOB, HOCUTEJEeH WU
cTaOUIN3aTOPOB MPUBEAET K 00pa3oBaHUI0 (papMarleBTUIECKUX COJIEH.

TepanesTuueckasi JO3UPOBKA COEQUHEHUs] IO JaHHOMY  ONMCAHHUIO  MOXKET
BApbUPOBATLCSl B COOTBETCTBUU C, HANpUMEP, KOHKPETHBIM IPUMEHEHHUEM, IJsi KOTOpOro
OCYIIECTBIISIETCS JIEYEHHE, CIIOCOOOM BBENEHHsS] COCOUHEHMs, COCTOSTHHEM 3I0pOBbS H
NaTOJIOTUYECKUM COCTOSIHUEM TMalUeHTa M 3aKJI4YeHueM Jedaiiero Bpada. Jons wuiu
KOHLIEHTPALUS] COENUHEHHS 110 JAHHOMY OIUCAHUIO B (hapMalleBTUUECKONW KOMITO3ULIUH MOKET

BapbUpPOBATbHCs B 3aBUCHUMOCTH OT psAa (I)aKTOpOB, B TOM YHUCJIC AOO3HUPOBKHU, XHUMUUYCCKUX
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XapakTepucTuk (Hanpumep, runpododHOCcTH) 1 criocoba BeeneHusi. Hanpumep, coequHeHUs 10
JAHHOMY OITMCAHUIO MOTYT HAaXOIWUTBCS B BOJHOM (PU3HOJOTHYECKOM Oy(epHOM pacTBope,
cogepxaiieM ot okono 0,1 mo okxonmo 10% macc./06. coenuHeHUs, AN MapEeHTEPATbHOTO
BBeleHUs1. HekoTophle TUIIHMUYHBIE 103bI HAXOAATCA B MHTEPBAJIAX OT OKOJIO 1 MKI/KT 10 okouo 1
I/KI Macchl Tela B CYTKH. B HEKOTOpHIX BapuaHTax OCYIIECTBJICHHUS H300peTeHus 103a
HaxoxuTcss B mauamasoHe oT okosno 0,01 mr/kr mo okomo 100 Mr/kr macchl Teina B CYTKH.
J1031pOBKa, BEPOSTHO, 3aBUCHUT OT TAKUX MEPEMEHHBIX, KaK THUIl U CTENeHb IPOTrPECCUPOBAHMUS
3a0oNeBaHusi WJIM PAcCTPOHCTBA, OOIIee COCTOSIHUE 3J0POBbS KOHKPETHOTO TMAIMEHTa,
OTHOCHUTeJIbHAs1 Orojiorudeckasi 3QpPeKTHBHOCTb BHIOPAHHOTO COSIUHEHHSI, COCTAB SKCIIUITHEHTA
U nyTh BBeneHUs. D(PQPEeKTUBHBIE NO3bI MOXKHO 3KCTPAMOJUPOBATH M3 KPUBBIX 3aBHCHMOCTH
«I103a-0TBETY», MOJYYEHHBIX 1IN VItro MM M3 3KCIEPUMEHTAJbHBIX MOIENbHBIX CHCTEM Ha
JKUBOTHBIX.

KoMno3nuuu no JaHHOMY OMHCAaHUIO MOTYT AOMOJHHUTEIBHO BKIFOYATH OJUH MK Ooee
JOTOJHUTEIBHBIX  ()apMAIIeBTHUECKUX  AreHTOB, TaKhX KakK XHUMHOTEParieBTHYECKOE,
CTEPOUIHOE, MPOTUBOBOCTIAJIUTEIBHOE COENWHEHHE WM HMMMYHOIENPECCAHT, IPUMEPHI
KOTOPBIX MIEPEUNCIIEHBI B JAHHOM JOKYMEHTE.

Meuensie coeounenus u memoosr ananusa

JIpyroli acrekT NaHHOTO OMHUCAHUS OTHOCUTCS K MEUYEHbIM COCAMHEHUSIM IO JaHHOMY
ONMHUCAHMIO (PaZMOAKTHBHO MeUeHbIM, (PIyOPECHEHTHO MEYEHHBIM M T. II.), KOTOPbIE OBLIH OBbI
NIOJIE3HBI HE TOJIBKO B METOZAX MOIYUEHHs N300pakeHus], HO TAK)Ke B aHAJIN3aX, KaK in Vitro, Tak
U in vivo, anst oOHapy»KeHUsl U KonudecTBeHHoro onpexnenenus oenka PI3K B oOpasuax TkaHu,
BKJIFOYAasi TKaHb 4YeJoBeKa, W sl ycraHoBieHus JjuraHaoB PI3K no wxrunbGuposanuro
CBSI3bIBAHUSI MEUEHOT0 COEIMHEHMs. 3aMelLleHHe OIHOro Wiu Ooyiee aTOMOB COENUHEHMH I10
HACTOSIIIIEMY OIMCAHUIO TaK)K€ MOXET OBITb MPUIOAHO MPH CO3MaHUU AU HepeHIUPOBAHHOTO
ADME (ancopbuusi, pacnpenenenue, MeTadoiau3M U BeiBeneHue). COOTBETCTBEHHO, HACTOSIIIIEE
onucaHue BKIouaer B cebs aHamm3el PI3K, koTopble comepskaT Takue MeuYeHbIe WIIH
3aMELICHHbIC COSTUMHEHHSI.

JIaHHO€E OMHCaHUE TOTIOJIHUTENBHO BKJIOYAET B ¢€0st U30TOIHO MEYEHbIe COSTUHEHUS 0
JAaHHOMY OMUCaHHI0. «M30TOMHO-» MM «PaiuO-MEYCHOE» COETUHEHHE MPENCTaBIsieT COOOH
COEAMHEHUE 0 AAHHOMY OIMCAHHUIO, B KOTOPOM OJIMH WM 0Ojiee aTOMOB 3aMEHEHBI HIIH
3aMELIeHbl aTOMOM, UMEIOIIUM aTOMHYIO MAacCy HJIM MAacCOBOE YHCIIO, OTJIMYHBIE OT aTOMHOU
MacCChl WJIM MAacCOBOTO YHCIA, OOBIMHO OOHAPYKHUBAEMBIX B MPUPOAE (7. €. BCTPEUAOLIUXCS B
npupoze). [loaxonsmue pagroOHYKIUABL, KOTOPBIE MOTYT ObITh BKJIFOYEHBI B COSIUHEHHS IO
HACTOSILIEMY ONMMCAHHUIO, BKJIKOYAIOT, HO HE OrPAaHWYMBAIOTCS HMH, ’H (Taxke 3amucaH kak D
TSI IeATepus), ‘H (Taxke 3anmcan kak T st TpuTHS), 11C, 13C, 14C, 13N, ISN, 15O, 17O, 18O, 18F,
358, 36Cl, 82Br, 75Br, 76BI‘, 77Br, 1231, 1241, 1557 u B Hampumep, omun wiu 6ojiee aToMOB
BOZIOPOJIa B COEUHEHNH T10 HACTOSALIEMY ONHCAHUIO MOTYT OBITh 3aMEHEHBI aTOMaMH JAeHTepHUs
(nanpumep, onuH umu Oonee atoMoB Bomopona Cie amkmibHOM rpymmbl Gopmyiiel (I) mMoryT
OBITh HEOOsI3aTENBHO 3aMelIeHbl aToMaMu neiitepus, Takol kak -CDs, 3amemennoii -CHz). B

HEKOTOPBIX BapUaHTAX OCYILICCTBJICHUA I/1306peTeHI/I$I AJIKUJIbHBIC T'PYIIIbl OMMHCAHHBIX (I)OpMy.]'I
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(marmpumep, popmysl (1), (II) u T. a.) MOryT OBITH IEpAECHTEPUPOBAHBI.

Onun mnu Gojee aTOMOB COEIUHEHMs, NMPEJIOKEHHOTO B JAAHHOM IOKYMEHTE, MOTYT
OBITh 3aMEHEHBI HJIM 3aMELIeHbl H30TONaMU aTOMOB B COOTBETCTBHU WJIM HE B COOTBETCTBUU C
NPUPOAHBIM DPACIPOCTPAaHEHHEM. B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHS H300peTeHUs
COENIMHEHUs] COAepKaT IO MeHbLIeH Mepe oauH aTtoM neitepusi. Hanmpumep, ogun mnu Oosee
aTOMOB BOJOPOZa B MPEACTABICHHOM B JAHHOM JJOKYMEHTE COCAMHEHHH MOTYT OBbITh 3aMEHEHBI
WIN 3aMelleHbl neiirepueM (Hanpumep, omuH win Oonee atromoB Bomopoaa Ci aJIKHIBHOM
IPYIIBl MOTYT OBbITh 3aMEHEHbl aToMamu neiitepusi, Hampumep -CDs;, mody4eHHOW mpu
3amemiennn -CH3;). B HEKOTOpBIX BapHaHTax OCYINECTBJICHUS H300pEeTEeHUs COCOUHEHUE
COIEepKHUT JBa WiIM Oojlee aToMOB JelTepus. B HEKOTOpPBIX BapUaHTAX OCYIIECTBIICHUS
uzobpeTeHus: coenunenue comepxut 1, 1-2, 1-3, 1-4, 1-5 wiu 1-6 atomoB neiitepusi. B
HEKOTOPBIX BAPHUAHTAX OCYIIECTBIICHUS] H300PETEHHsI BCE aTOMBI BOIOPOZIa B COSAMHEHUH MOTYT
OBITh 3aMEHEHBI HJTH 3aMELICHBl ATOMAMH IEHTEPHSI.

B HekoTOpBbIX BapwaHTax OCYyLIeCTBJIeHUs uzobperenus 1, 2, 3, 4, 5, 6, 7 unmu 8 aromMoB
BOJIOPOZA, TPHUCOENMHEHHBIX K aToMaM yriiepoja JIOOBIX aNKWUJIBHBIX, AJIKCHUJIBHBIX,
ANKVHUJIBHBIX, apPWIbHBIX, (DEHWJIbHBIX, LHKIOANKIIBHBIX, TIeTePOLUKIOANKIIbHBIX —HIIH
reTepoapuiibHbIX 3amectureneli, win -Cj¢ aJKUIOBBIX-, AJKUJIEHOBBIX, AJKEHUJIEHOBBIX MU
ANIKMHUJICHOBBIX ~CBSI3BIBAIOINMX TPYI, KaK OMNHCAHO B JAaHHOM JIOKYMEHTE, Ka)KIbIi
Heo0s13aTeNIbHO, 3aMEHEH aTOMOM JIeHTepus.

CunTerndeckue crocoObl BKIIIOYEHHS H30TONOB B OPraHUYECKHE COSIUHEHHSI U3BECTHBI
B manHol obmactu (Deuterium Labeling in Organic Chemistry, Alan F. Thomas (Hbto-Hopk,
Hero-Hopk, Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange, Jens Atzrodt,
Volker Derdau, Thorsten Fey u Jochen Zimmermann, Angew. Chem. Int. Ed. 2007, 7744-7765;
The Organic Chemistry of Isotopic Labelling, James R. Hanson, Royal Society of Chemistry,
2011). H30TONHO-MEUYEHHBIE COEUHEHNs] MOTYT HCIIOJIb30BAThCsl B PA3JINYHBIX UCCIIEAOBAHMSIX,
TakuX Kak SIMP-criekTpocKomusi, SKCepUMEHTBI 10 METaOOIN3MY W/WJTH aHAJTU3BL.

3ameHa Ha Oonee TsDKeNble M30TOIBI, TAaKWe KakK AEWTepUll MOXKET O0ecreYrBaTh
OTpeNeIEHHOE TePANIeBTUYECKOE PEUMYIIECTBO B pe3yJibTaTe 0ojiee BBICOKOH METad0IN4YeCKOi
YCTOMYMBOCTH, HANpPUMEpP, YBEJIUYEHHOTO IMEPHOAA IOJYBBIBEIECHUS in VIVO WM CHIDKEHHS

HeO6XOI[I/IMbIX 03, u CJICOOBATCJILHO, B HEKOTOPBIX CUTyalusx MOKET OBITH

>
MpeanouTuTeNnbHON. (CM., Hanpumep, A. Kerekes et.al. J. Med. Chem. 2011, 54, 201-210; R. Xu
et.al. J. Label Compd. Radiopharm. 2015, 58, 308-312). B wactHOCTH, 3aM€Ha B OJHOM MU
Ooree caliTax MeTabOIM3Ma MOJKET IaTh OHO MITH 0oJiee TEPANeBTHUECKUX MTPEUMYIIECTB.
Pannonykiua, KOTOpbIi OyaeT BKIIFOYEH B JaHHBIC PAAHOAKTUBHO MEUEHBIE COEIMHEHUS,
Oyzmer 3aBUCETh OT KOHKPETHOrO NMPHMEHEHHs TaHHOTO PaJHOAKTHBHO MEYEHOIO COEIMHEHHUSL.
Hamnpumep, ans in vitro mapkupoBku PI3K 1 KOHKypeHTHOro aHannsa MOAXOMSIIMMH MOTYT

125¢ 131 35 o
I, " Twumm ™S, [{ns ueneit paniuoBu3yanuzanuu

37 14~ 82
ObITH coenuHeHus1, cogepxkamue “H, "C, “Br,
11~ 185 1257 1237 1247 131y 7
noaXoasmuMu Moryt Oeite - C, F, L "I, "7, 71, 5Br, "Br unu "'Br.
[ToHSTHO, YTO «paguo-MEYEHOE» WM «MEUEHOE» COCAUHEHHE MpPENCTaBisieT COOOM

COEIMHEHHE, KOTOpPOE COAEP>KUT [0 MEHbIIEH Mepe OAWH pPAaIUOHYKIUA. B HEKOTOpbIX
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BapPHUAHTaX OCYINECTBJICHUS M300pPETEHUs] PaIUOHYKJINI BBIOWPAIOT M3 IPYIIIbL, COCTOSINEH U3
3H, C, 127, 35S u 2Br.

Hacrosiimee omucanne MOXKET JOIMOJHUTENBHO BKJIIOYATh CHHTETUYECKHE CIOCOOBI
BBEICHUS] PAJMOM30TONOB B COCAMHEHHUS 1O JAHHOMY oOmnucaHuio. CHHTETHYECKHE CIOCOOBI
BKJIFOUEHHUS] PAJMOM30TONOB B OPraHUUECKHE COSIMHEHHs XOPOIIO H3BECTHBI B JaHHOH 00sacTu
TEeXHUKH, U CPEAHMUI CIEeLHAJUCT B JaHHOW OOJACTH TEXHUKH JIErKO MHOHMET CHOCOOBI,
INPUMEHUMBIE JUIsl COEAMHEHUN IO JAHHOMY OIUCAHMIO.

MeueHoe coequHEHHE MO JAaHHOMY OIHUCAHUI0 MOXET NMPUMEHSIThCS B CKPUHUHTOBOM
aHanmu3e il uaeHTH(GUKauun/oneHky coenuueHnid. Hampumep, 71s HOBOrO CUHTE3UPOBAHHOTO
WM OOHAPYKEHHOTO COCTUHEHUs (/1. €. CCIeNyEeMOro COSAMHEHUS ), KOTOPOe MEUYEHO, MOYKHO
OLIEHUTbH €ro crocoOHOCTh cBsi3biBaTh PI3K, HaOmonas 3a M3MEHEHHEM ero KOHLEHTPALUU TIPH
koHtakTe ¢ PI3K, mo ortknuky ot merku. Hampumep, nnis ucclienyeMoro COEAUHEHUs
(ME4YEeHOr0) MOYKHO OLIEHHTh €ro CIOCOOHOCTh YMEHBIIATh CBSI3bIBAHUE APYTOro COEAMHEHUS,
KOTOpOe, Kak U3BECTHO, cBsizbiBaeT PI3K (m. e. cranmaprHOoe coenuHeHune). COOTBETCTBEHHO,
CIOCOOHOCTh HCCIIEAYEMOTO COEIMHEHHsI KOHKYPUPOBATh CO CTAHAAPTHBIM COCOUHEHHEM 32
cBsizbiBanre ¢ PI3K HemocpencTBeHHO KOppPETHPYET € ero CBs3bIBarolneil crocoOHocThio. U
HaOOOpOT, B HEKOTOPBIX JPYIMX CKPUHHHIOBBIX HCCIIEOBAHUSX MEYEHO CTaHIapTHOE
COeNMHEHHE, a HCcclefyeMoe coefinHeHue He MedeHO. COOTBETCTBEHHO, 3a KOHLEHTpaluei
MEUEHOr0 CTAHAAPTHOIO COCAMHEHHUs] HAOJIONAIOT Il TOrO, YTOOBI OLIEHUTh KOHKYPHPOBAaHUE
MEXOY CTaHJAPTHBIM COCOMHEHHEM U HCCIENYyEeMbIM COEIUHEHHEM U TakuM o0pa3om
OTPENENUTh OTHOCUTENBHYIO CBSI3bIBAIOIIYIO CIOCOOHOCTD UCCIIENYEMOT0 COENNHEHMS.

Haboput

Hacrosimee onmcanue Takke BKIOYAET (papManeBTHUECKHe HAOOpBI, MPUTOIHBIE,
HarpuMep, AJIs JJe4eHus Wi npoduiakTuky cesi3anHbIx ¢ PI3K 3a0oneBanuit wm HapyeHui,
TaKUX KaK pakK, KOTOpble BKJIIOYAIOT OAWMH wWin Oojiee KOHTEHHEpPOB, COAEp KaIluX
(bapMaleBTHYECKYI0 KOMITO3ULUIO, COAEPIKALIYI TepaneBTudecku 3(PQeKTHBHOE KOIUYECTBO
COEAMHEHUs M0 JaHHOMY OmnucaHuio. Takue HaOOPbI MOTYT JOMOJIHUTENBHO CONEPKaTh, €CIIH
5TO JKENATEeNIbHO, OAMH WIH Oojiee Pa3sHOOOPa3HBIX KOMIIOHEHTOB TPAIULHOHHO MPHHSTHIX
dapmaneBTHYeCKMX HAOOpPOB, TaKUX Kak, HANpUMep, KOHTEHHEpPhl C OOHUM WM OoJjee
(bapMaleBTHYECKH NPUEMJIEMBIMH HOCHTEISIMH, JOTNOJHHUTENIbHbIE KOHTEWHEPbl W T. I., YTO
OyZeTr Jerko MOHSATHO CIeNHaicTaM B JaHHOH oOmactu TexHUkH. MHCTpykiuu, 1100 B BUAE
BKJIANbIIIEH, JMOO B BHAE SIPJIBIKOB C YKa3aHHEM KOJMYECTBA BBOIHUMBIX KOMIIOHEHTOB,
PYKOBOJICTB 1O BBENEHHUIO W/WIN PYKOBOACTB IO CMEIIMBAHUIO KOMITOHEHTOB, TAKXXE€ MOTYT
OBITH BKITFOUEHBI B HAOOD.

Hzobpetenne Oyner ommcaHo Oosee MOApOOHO ¢ MOMOIIBK) KOHKPETHBIX MPHUMEPOB.
Crnenyrolyie npuMepsl IPeACTaBleHbl C WUTIOCTPATUBHBIMU LIEJISIMU U HE NpeIHa3HaueHbl IS
orpaHm4YeHus1 300peTeHus] KakuM-Ti00 criocobom. CrieruanucTbl B JTaHHON O0JaCTU TEXHUKH
JIETKO HalAyT MHOXKECTBO HEKPUTHUYHBIX IapaMeTpPOB, KOTOpPblE MOKHO M3MEHHUTb WU
MOAU(HUIUPOBATb, YTOOBI IOJNYYUTh TOYHO TAKHE K€ pEe3yJbTaThl. YCTAHOBIEHO, YTO

COEANHEHUs] IPUMepPOB sBJLsItoTC nHruouropamu PI3Ky mo meHbiuel Mepe B COOTBETCTBHHU C
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OJTHUM U3 ONHUCAHHBIX B JAHHOM JOKYMEHTE aHAJIM30B.

INPUMEPBI

ITonroroBurensuble JKX-MC OYMCTKM HEKOTOPBIX M3 TOJYYE€HHBIX COEJUHEHUN
NPOBOAWJIM B CHCTEMAax MaccC-HampaBiieHHOro (¢paxuuoHupoBanuss Waters. OcCHOBHOe
o0opynoBaHue, MPOTOKOJIBI U YIPaBIAIOLIEe MPOrpaMMHOE OOecredeHne A SKCIUTyaTaluu
STHX CHCTeM MNOApoOHO ommcaHbl B juteparype (cMm., uanpumep, “Two-Pump At Column
Dilution Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi.
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)). BrbimeneHHble coeAWHEHHsT OOBIYHO TOABEPrajid AHAJTUTUYECKOH KUJAKOCTHOM
xpomatorpadun-macc-cnekrpomerpun  (KX-MC) nns  aHanm3a YHCTOTBI B CIEAYIOIINX
yenosmsix: mpubop; Agilent 1100 cepmst, JKX/MCJI, kononka: Waters Sunfire™ Cig 5 MKM,
2,1x50 mm, Oydeper: monmemwxkHast ¢aser A: 0,025% TOPY B Bome u moasmwkHas ¢as3el B:
aueroHuTpus, rpaaueHt ot 2% go 80% B B TedueHue 3 MUHYT Ipu ckopocTu mnoroka 2,0
MJI/MUHYTA.

HexkoTopble 13 MONyueHHBIX COENMHEHNH TaKXKe Pa3Aelsulid B MPenapaTUBHOM MaciuTade
C TMOMOINBI OOpaleHHO-(ha3HOi BBICOKO3()(PEKTUBHON KHUAKOCTHOH Xpomarorpaduu (OD-
B2XX) ¢ MC-perexktopoMm wmnu  (uaiu-xpomaTtorpadueil (cuiamkarenb), Kak yKa3aHO B
npuMepax. TunuyHble  yCIOBHA ~ KOJIOHOYHOH  IpemapaTuBHOW  oOparneHHOo-(a3HOH
BBICOKO3(eKkTUBHOM sxuakocTHOU xpomarorpaduu (OP-BIKX) crenyromue:

ycaoBust ouuctku npu pH=2 : kononka Waters Sunfire™ Cig 5 Mxm, 30100 MM wmin
Waters XBridge™ Cig 5 mxm, 30x100 mm, smonpys momsmkeOH dasoit A: 0,1% TOY
(TpudTOpyKCYCHAsl KHCIOTa) B BOAE U MOIBMXKHOW (pazoil B: aneToHUTpumi, CKOPOCTh MOTOKA
coctaByisia 60 MII/MUHyTa, pa3AessIIOIIMN TpagueHT ObUT ONTUMH3HUPOBAH MJISI KaXKIOTO
COEAMHEHUS], UCTIOJB3Ysl THIIOCTICHU(UIECKUH MPOTOKOJ ONTHMHU3ALUN METOA, KaK OMHCAHO B
aureparype. (cm., nanpumep “Preparative LCMS Purification: Improved Compound Specific
Method Optimization”, K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883
(2004)).

ycnoBust ounctku npu pH=6,5: komonka Waters XBridge™ Cis 5 Mkm, 30x100 MM,
snroupyst moaBwkHOU dasoit A: 100 MM amerata ammonusi (NH4OAc) B BoJe W MOIBUKHOMU
¢azoit B: aneroHuTpII; CKOPOCTh NMOTOKA cocTaisuia 60 MJII/MHHYTA, pa3feNsOUIid rPaueHT
OBUT ONTUMH3UPOBAH IJISI KKIOTO COEAMHEHUsS], WUCHOJB3Ys THIOCTIEUU(PUIECKHA MPOTOKOI
ONTUMHU3ALIMU METONa, Kak OMNHCaHO B Jjureparype. (cMm. wmanmpumep "Preparative LCMS
Purification: Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R.
Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)).

ycnosusi ouncTkn mpu pH=10 : Waters XBridge™ Cjg 5 mkm, 30x100 MM KOJNOHKa,
snmoupyst moaBmkHON (azoit A: 0,1% NH4OH B BOnme u monsrkHOU (azoi B: aueroHuTpm;

CKOPOCTh MOTOKa cocTaBsia 60 MJI/MUHYTA, pa3AesIoIUi rpagueHT ObUT ONTUMU3UPOBAH JIJIs
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KQXXJIOTO COEIUHEHUs, MCIIONb3Ysl TUITOCTICHU(PHUECKUI MPOTOKON ONTHMHU3ALUN METOMA, Kak
OMMCaHO B juteparype (cM., Hanpumep "Preparative LCMS Purification: Improved Compound
Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6,
874-883 (2004)).

Cmepeoxumuueckoe 060cHosaHUe

AcumMmeTpuyHOe AurHApoKcuianpoBanue oneduHoB no Iaprieccy Obulo TIATETBHO
U3y4YeHO, U €ro OCHOBA KaK MOJENb AJIsl HYHAHTUOCENEKTUBHOCTU XOpoIlo u3BecTHa (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,
npumerenne AD-mix-o (copepkamee (DHQ),-PHAL) B nuruapoxkcunupoBaHuu mpon-1-eH-2-
wibensona obecneunaet (S)-2-penunnponan-1,2-nuon. Ilpumenenne AD-mix-B (comepskariee
(DHQD),-PHAL) B OuruapoKCHJIUpPOBaHMU mporl-1-eH-2-undenszona obecneunBaer (R)-2-
¢enmmponan-1,2-quon (Sharpless u Kolb, supra). Moreno-Dorado et al. pacmpocrpanmn
TaHHBIA criocod Ha ciyyail TpudTopmernna (Hanpumep, (3,3,3-Tpudroprnpon-1-eH-2-mn)deH3on
obecnieunBaer (S)-3,3,3-tpudrop-2-dhenunnponan-1,2-quon npu obpabdorke AD-mix-o u
obecnieunBaer (R)-3,3,3-tpudrop-2-pennnnponan-1,2-nuon npu  obpadorke AD-mix-B) u
CTEPEOXMMUYECKHI BBIXOJ OBUT IMOATBEPKACH MyTEM MOCIEAYIOLIETO MPEBPAIIEHUS] B XOPOIIO
M3BECTHBIE COEAMHEHUs], CrIeU(pUUECKHe BPALEHUsI KOTOPBIX ObUIN HalileHbl B COOTBETCTBHH C
autepatypHbiMu 3HaueHussMH (Moreno-Dorado, F.J.; Guerra, F.M.; Ortega, M.J.; Zubia, E.;
Massanet, G.M. Terpahedron: Asymmetry, 2003, 14, 503-510). He >xenas ObITb CBSI3aHHBIMHU
Kakoi-mubo oHON TeopHei, B AUTHAPOKCUIMPOBAHUH, BBIITOJHEHHOM Ha BUHHIJIOBBIX apeHax B
ITpumepax, Mbl oxkupgaeM nodayduThb (S)-koHurypaunio ¢ AD-mix-o u(R)-kondurypamuio c
AD-mix-f.

IIpomexyrounoe coeaunenne 1. 3-amuno-1,1,1-tpudrop-2-(4-merni-3-(4,4,5,5-

TerpameTni-1,3,2-nuokcadoposian-2-ui)GpeHn)nponaH-2-o.1

>?L9
‘-dB

O

OH
H
N CF3

Cmaous 1. 1-(3-0pom-4-memungpenun)-2,2,2-mpucpmopsman-1-on

Br

HO ™ "CF,

PactBop 3-Opom-4-merundenzanbaeruna (6,51 r, 32,7 mmonb) [Combi-Blocks, HC-3454]
B cyxoMm Terparuapodypane (65,4 mn) oxnaxkganu no 0°C ¢ mocimeayroumum mnpuOaBIeHHEM

TpuMmeTmi(TpudTopmermin)cunana (6,28 mi, 42,5 mmons). JKenryro cmecy oOpabarsiBanu 1,0 M
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¢dTopunom terpa-H-OyTmnammonusi B terparugpodypane (0,654 mn, 0,654 mmons) mpu 0°C u
nepeMelnuBaid B Te4eHHe Heckonbkux MuHyT npu 0 °C. JlemsHyro OaHio ypansiawm, |
MOJYYEHHYIO PEaKLMOHHYIO CMECh IepeMelnuBanud B TedeHue 1,5 4. PeaknmoHHyH cMech
oxjanum obpatHo no 0°C u obpabareiBanu Bopoi (6,48 mu, 360 mmonb) u 1,0 M ¢Topuna
TeTpa-H-OyTHIIaMMOHUS B TeTparuapodypaune (6,54 miu, 6,54 mmons). Jlensayro OaHio yaassiiy,
U PEaKLHOHHYK CMECh MEpPEeMELIMBAIM MPHU TEMIEpaType OKpysKarolel cpeabl B TedeHue 30
MHUH. JKenTyro peakLHOHHYI0 CMech pa30aBUIM HACBHIIEHHBIM BOIHBIM PAaCTBOPOM XJIOpHIA
Hatpus (150 mut) u skcTparuposanu sTraneraroM (200 mut). OpraHuyuecKuil CloW MPOMBIBAIIU
HACBIIEHHBIM pacTBOpoM xJjopuma ammonus (100 wmur), cyumnu Haj cynbhaToM HATpHs,
(UIBTPOBATH U KOHLIEHTPUPOBAIH C MOJYYSCHUEM KOPUYHEBO-KPACHON MACIISTHUCTOM YKHKOCTH.
OuncTka KOJIOHOYHOH (Qumii-xpomarorpadueli, HCIONb3ysl METHI-TPeT-OyTHIOBBIH 3(up
(MTBE) B cmecu rekcanoB (ot 0% no 50%) nana sxenaemsiii mponykr (8,42 r, 95,7%) B Buze
xenToil MacimsHucTON kmakoctd. KX-MC mmas CoH;BrF; (M-OH)*: m/z=251,0, 253.0;
HaigeHo: 250,9, 252 8.
Cmaous 2. 1-(3-opom-4-memunpenun)-2,2,2-mpucpmopsman-1-on

Br

07 "CF;

Cwmecp 1-(3-6pom-4-metundennn)-2,2,2-tpugroparan-1-oma (8,41 r, 31,3 mmonb) B
nuxyopmetane (125 mi) mpu 0°C obpabareiBanu nepuoanHanoM Jlecca-Maprtuna (19,9 1, 46,9
MMOJIb) M TepeMelINBaJNd NP KOMHATHOW Temmeparype (KOMH. TeMIL.) B TedeHue 2,5 4.
PeakOHHYI0O CMeCh KOHLIEHTPUPOBAJH (POTOPHBIM HCIApEHUEM C BOASHOW OaHew,
ycraHoBieHHON Ha 30°C) 10 MacISHHCTOrO TBEPAOrO BEIIEeCTBAa, KOTOpOe pazOaBHIIH
AVSTHIOBBIM 3¢upoM (200 mit), 4TO MPUBENO K OCAKACHUIO OOJBIIEr0 KOJMYECTBA TBEPIBIX
BemectB. JlanHyro cmech ¢unbTpoBaiu uepe3 Celite®, wu Celite® ononackuBaiu
JOTIOJIHUTEBHBIM KOJMYECTBOM IUATUIOBOTO »dupa (200 mu). OuibTpoBaiud MNPOMBIBAIN
HACBIIEHHBIM PAaCTBOPOM ruzapokapboHata HaTpusi (3%200 MiI) M HACHIIIEHHBIM BOJHBIM
pacTBOpPOM  XJIOpUZAA HATPHUs, CYUIMJIM Hajg CcyabdaTtoM HATpus, (QUIBTPOBAIH U
KOHLIEHTPUPOBAJIN C MOJy4YEHHEM MACISHUCTOrO TBEPAOro BellecTBa. MacisHUCTOe TBepaoe
BEIIIECTBO PA3AENMIA MKy AMSTHIOBEIM dupom (150 mi) u Bomoit (100 mir). Oprarnyeckuii
CJIOM OTHENSUTM M MPOMBIBAJIM HACBIIIEHHBIM PAcTBOPOM ruapokapOoHaTta Hatpus (2x75 mun) u
HACBHIIIEHHBIM BOAHBIM pAcTBOPOM XJIOpHIA HATPUs, CYIIWJIM Hax Cyjib(paTroM HaTpus,
(uNIbTPOBANIM U KOHLIEHTPUPOBAIH C MOJyUYeHUEM xKenaemoro npoaykra (7,93 r, 95,0%) B Buzne
Macjia, KOTOpoe Hucmoyib3oBamu 0Oe3 nomosHuTenbHOR ounctku. KX-MC mms CoH;BrF;O
(M+H)": m/z=267,0, 269,0; naiineno 267,1, 268,9.

Cmaous 3. 2-(3-opom-4-memunpenun)-3,3,3-mpugpmop-2-euopokcunponannumpui
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Br.

OH
NC~ "CF,

PactBop 1-(3-Opom-4-merundennn)-2,2,2-rpudptopstan-1-ona (7,92 r, 29,7 mmonb) B
nuxjopmetane (29,7 mi) oOpabarbiBanu Tpumerwicuawiuuanugom (8,70 mi, 65,2 MMOIb),
uanunom kajus (0,29 r, 4,45 mmosb) u 18-kpayn-6 (0,29 r, 1,10 MMOJIb) U MEepeMeIInBaIi B
teyeHre | 4. Peakiusi Moxer ObITh OXJIAKIEHA HA JIEASHOW OaHe M3-3a 3K30TEPMbI IMOCIE
noGasneHust 18-kpayH-6. PeakLMOHHYIO CMeCh KOHLIEHTPUPOBAIH (POTOPHBIM HCIAPEHUEM C
BOMsiHOM OaHel, ycTraHoBNeHHOM Ha 28 °C) ¢ mojydeHreM TBEPAOro BEINeCTBa PiKaBOrO LIBETA.
Teepnoe BemecTBo pacteopuiiu B TT'® (29,6 mi), oxmanumu no 0 °C, obpadareisanu 1,8 M HCI
(10,9 mn, 19,6 MMOJIB) M TIEpEMELIMBAIIN TIPY KOMHATHON TeMriepatype (KOMH. TEMII. ) B TEUCHUE
1,5 4. PeakiioHHy0 cMech pa30aBuiIu BOAOH (75 MIT) U 3KCTPAardpOBaIH JUITUIIOBBIM 3(HHUPOM
(3x75 wmxn). OOvenuHEeHHBIE OPTraHMYECKHE SKCTPAKTHI MPOMBIBATH HACBIIIEHHBIM BOJHBIM
pacTBOpPOM  XJIOpHAA HATPUs, CYLUIMJIM Han cyabdaTtoM HaTpus, (QUIBTPOBATH U
KOHIIeHTpUpoBan. [IOBTOpHAs KOHLEHTpaLUMs U3 CMECH T'eKCAHOB Jajia JKEeJaeMbId MPOIYKT
(8,70 T, 99,8%) B BHAE OpaHKEBOW MACISIHHUCTOM >KUIKOCTH, KOTOPOE HCIONb30BAIH Oe3
nononauTtenbHoi oynctku. KX-MC naa CoH;BrF;O (M-CN)*: m/z=267,0, 269,0; HaiigeHo:
266,9, 269.0.

Cmaous 4. 2-(3-opom-4-memungpenun)-3,3,3-mpugpmop-2-euopokcunponanamuo

Br.

PactBop 2-(3-6pom-4-metundenn)-3,3,3-rpudrop-2-rugpokcunponansurpunia (8,70 r,
29,6 mmonp) B auokcane (59,2 mu) npu 0°C obpadateiBanu koHueHtpuposannoit HCI (9,00 mu,
108 MMOITB), KOTOPYIO TIPEABAPUTEIHHO OXJIAAMIN Ha JieassHou OaHe. [Ipu nmepemMeImnBaHUuU MpH
0 °C, B peakIMOHHYK cMmech OapOorupoBanmu ra3zoo0pasubii HCl B Teuenwe 45 wuH.
Oxnaxxparomyo OaHIO yOAISUH, W PEaKIHOHHYI) CMECh MEPEeMEINHBAIM NMPH KOMH. TEMIL. B
teyerrne 01 4. B peakumoHHyr cMech OapOoTmpoBaiy a30T B TedeHue 10 MUH AN yAaleHUs
Hekoroporo kommdectBa HCI, oxmaxkmamn no 0°C u pa30aBmiM HACHILEHHBIM BOJIHBIM
pactBopom xyiopuna Hatpus (200 mir), Bogo# (50 mur) u stunaneratom (200 mut). OpraHudeckuii
CJIOM OTAEIsUIM, W BOXHBIA ciod pasdaBwmm Bomoit (100 mu1) mist pacTBOPEHMS OCTABIIMXCS
TBEPIBbIX BelecTB. BoxHblil crnoit skcrparupoBanu stunaneratoM (100 mun). OObennHEHHBIE
OpraHMYeCKHUEe SKCTPAKThl MPOMBIBAJIN HACBHIIEHHBIM BOJHBIM PacTBOPOM XJIOPHAA HATpPHs,
CYLIMJIN HaJ CyJb(aToOM HATpus, PHIBTPOBAIN M KOHLIEHTPUPOBAJIH C MOJYYEHUEM KOPUIHEBOH
MAacCISTHUCTON kuakocTu. OuncTka KONOHOYHOH ¢umii-xpomarorpadueli, ncnons3ysMTBE B

cmecu rekcaHoB (ot 0% no 60%), nana skenaeMblii IPOAYKT B BUIE JKEJNTOIO MACISHHUCTOTO
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TBEpAOro BellecTBa. Palnemuueckyro cMech pa3AelNuiv IpenapaTuBHOW xupanbHoN BIXX
(Phenomenex Lux Amylose-1 [21,2x250 mMm, 5 Mukpon], smoupyst 95% sTaHonom B cMmecH
I'€KCaHOB, IIPU CKOPOCTHU MOTOKA, paBHOH 18 mu/mMuH, 3arpyskast okosio 100 mr B 2 mut 3TaHona) ¢
MOJIyY€HUEM >KEJIaeMOr0 BTOPOro 3ymoupyemoro sHantuomepa (4,50 r, 48,8%) B Bume rycroro
JKENTOW MACHSHUCTOHN »kunkocTu. IlepBblii SHAHTHOMEpP, KOTOPBIA 3IIOMPOBAIH, UMEN BpeMs
yaepxusanus, pasHoe 4,0 muH. BTOpoill 5HaHTHOMEp, KOTOPBIA 3IIOMPOBAIM, UMENI BpeMms
ylnepxuBaHus, paBHoe 5,3 MuH. Bropoii amoupyemeiii sHanTHOMep  JKX-MC nns
CioH0BrF3NO, (M+H)*: m/z=312,0, 314.,0; naiineno: 312,0, 314,0.

Cmaousn 5. 3-amuno-1,1,1-mpugpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)penun)nponan-2-on

PactBop 2-(3-6pom-4-metundenmn)-3,3,3-TpudTop-2-ruIpOKCUTPONTIaHAMHUIA
(pauemuueckass cmech, 350 wmr, 1,17 wmmonp) B amokcane (6 ™) oOpabarbBaiu
ouc(nuaakonaro)audopom (350 mr, 1,37 mmounb) u auerarom kamusi (370 mr, 3,78 MMoib) u
JEera3upoBId a30TOM B TEYEHHE 5 MHH. PeakIMOHHYK cMech 0o0padaThlBaM XJIOPUAOM
ouc(rpudenunpocdun)namianus (I1) (0,048 r, 0,069 MmoIb), Aera3uPoOBAH B TEUEHUE 5 MUH U
nepememuBany npu 100°C B Teuenune 2,5 4. Peakunonnyo cMech pa3daBuim >TUanerarom (5
mi), ¢unbrpoBanu yepe3 CELITE® u ononackuBaiy NOMONHUTEIBHON MOPLHMEN 3THIIALleTaTa
(10 mur). @unbTpaT NMPOMBIBAIH HACHIIEHHBIM BOIHBIM PACTBOPOM XJIOPHUIA HATPUS, CYLIMIIH
Hax cyab(paTtoM HaTpus, GUIBTPOBAIM U KOHLIEHTPUPOBAIN C MOJTYYEHHEM KOPHYHEBOH IEHBI.
Ounctka KonoHOUHOH (sm-xpomarorpadueis, ucrons3yssMTBE B cmecu rekcanos (ot 30% no
100%), nana sxenaemsliii mpoaykT (300 mr, 0,87 MMob,63%) B Buae rycroii xentoi nensl. KX-
MC nns Ci6H24BF3NOs; (M+H)": m/z=346,2; naiineno: 346,2.

Hpumep 1. 2-(3-(4-amuno-2-(TpudpTopmernn)umuaaso|2,1-f][1,2,4]rpuazun-7-ui)-4-

metniapennna)-1,1,1-tpudropnponan-2-oa

Hﬁ?}’{:l

F

F ' mo F
g F

Cmaous 1. 2-(3-opom-4-memungpenun)-1,1,1-mpugpmopnponan-2-on

Br

HO F

g F
PactBop 1-(3-O6pom-4-merundenun)stan-1-ona (1,20 r, 5,63 mmons) [Aldrich, 579734] B
terparuapodypane (22,5 mu) npu 0°C obpabarsiBanu TpuMmetTwi(Tpudropmerwi)cmianom (1,00
w1, 6,76 mmonp) [Aldrich, 488712] u nepememnBanu npu 0°C B TeueHne 5 MUH. PeakimoHHy0

cmech obpabarsiBanu 1,0 M propunom terpa-H-OyTunammonust B rerparuapodypane (0,282 mu,
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0,282 mmonp) mpu 0°C u mepeMelnnMBajid NPU KOMHATHOH Temmeparype B TedeHue | .
Peaknmonnyro cmech oxnaxkgamu 1o 0 °C, obpabareiBaiu nomojHuTenbHONW mopuued 1,0 M
¢Topunom Terpa-H-OyTHIAMMOHUSL B Terparuzppodypane (6,76 wmi, 6,76 MMmonb) u
nepeMelIMBald MPU KOMHATHOW Temrepatype B TedeHue 30 MuH. PeakiuoHHYHO CMeCh
pazbasmn strtaneraroM (100 MiT) ¥ IPOMBIBAJIM HACBIIEHHBIM BOIHBIM PAacTBOPOM XJIOPHAA
Hatpuss (2x75 wut). OpraHudeckwil CIIOW OTHENSIM, CYIIMJIM Haj Cyjib(aToM HaTpus,
¢uipTpOBaTM M KOHLEHTPHPOBAIM C TMOJYyYEHHEM HEOUHMINEHHOro ocratka. Ouncrka
KOJIOHOYHOM (di-xpomarorpadueii, UCrnonb3ys dTunaneraT B cMecu rekcanos (0% - 30%),
nana sxenaeMbiit mponykT (1,54 r, 96,7%) B Bune sxentoi MacastHUCTOM xkuakoctu. XKX-MC nns
C1oHoBrF; (M-OH)*: m/z=265,0, 267,0; Haiineno 264.9, 267,0

Cmaous 2. 1,1,1-Tpugpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-
2-un)henun)nponan-2-on

\}_k

0.0

o

FiC
OH

Cwmecp 2-(3-Opom-4-merundennn)-1,1,1-tpudropnponan-2-ona (0,252 r, 0,890 mMmorb),
ouc(nuuakonaro)nudopa (0,294 r, 1,16 mmonb) u aumerara kammst (0,288 r, 2,94 mmonb) B
teTparunpodypane (4,95 mi) nerazupoBaiM a30TOM B TeueHHE 5 MHH. PeaklnOHHYIO cMech
obpabarbiBanu xjopunoMm tpudenundocpunnamaaus (0,025 r, 0,036 Mmob), HerasupoBau
a30TOM B TEUEHHE [OMOJHHUTENbHBIX 5 MHH M HarpeBamu mnpu 135°C mpu oOnyuenun
MHUKpPOBOJIHOBBIM ~M3JlyueHHeM B TedeHue 20 wmuH. PeakimoHHyl cmech pa30baBuiin
STHJIALIETATOM M (UIBTPOBAIM uepe3 KapTpumk 0,5 MHUKpPOMETPOB, KOTOPBIH ONOJOCHYJIH
sTunaneratoM. PuiIbTpaT MPOMBIBANIM BOJAOW M HACHIIIEHHBIM BOIHBIM PAcTBOPOM XJIOPUAA
HATPUs, CYyIIWIM Haja Cyib(aToM HaTpus, QUIBTPOBAIM U KOHLEHTPUPOBAIH C TMOITyYEHUEM
HEOUHIIEHHOTO OcTaTka. O4YuCTKa KOJOHOUHOW (uui-xpomarorpadueii, ucnonsdys 3¢up B
cMmecu rekcaHoB (0% - 50%) nana skenaembiii mponykt (272 wmr, 92,5%) B Bume OecuBeTHOH
macnsaucToi xuakoctu. XKX-MC mst C1gHasBF303 (M+H)™: m/z=331,2; naiineno 331,2.

Cmaous 3. 2-(Tpupmopmemun)umuoazof1,2-f[ 1, 2,4 ]mpuazun-4-on
CFy
N=(
M ),N
T4
N OH
Otun-1-amuno- 1 H-umupaszon-2-kapbokcunar (3,22 r, 20,8 mmons) (Ipumep 2, craaus 1)
u tpudropaneramuaus (9,36 mu, 125 mmons, Oakwood) B EtOH (86 mi) mepemermnBany B
MmacisiHol Oane npu Temriepatype 95 °C B reueHne 96 yacoB. PeakInOHHYI0 CMECh OXJIQAUIIH JI0
KOMHATHOW TeMIlepaTypel, U Oenblii TBepAbIH NPORyKT Bbiemwnu (uabrpoBanuem (1,42 T,
34%). XKXX-MC ans C¢HsF3N4O (M+H)": paccunrano m/z=205,0; naiineno 205,1. 'H saMP (400
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MI'u, CD;0D) 6 7,77 (c, 1H), 7,49 (c, 1H).
Cmaous 4. 7-6pom-2-(mpugpmopmemun)umuoasof1,2-f][1,2,4]mpuazun-4-on

N OH

PactBop 2-(Tpudropmerun)umunaszo[2,1-f][1,2,4]tpuasun-4-ona (1,46 r, 7,19 mMmounb) B
JAM®A (25 mu) obpabareiBamu N-Opomcykuuaumugom (NBS, 1,41 1, 7,91 mmorb) B Teuenue 1
4. Peakunonnyoo cmech paszdasmiu Bonoit (100 mu), mopkucamnu no pH=2, ucnonssyst 1 N HCI
U B bl skcTparuposanu stuianeratoM (EtOAc). OObennHeHHbIE OpraHMYECKUE SKCTPAKTHI
npombiBad BoaoH (3x100 mut1) HACBIIEHHBIM BOAHBIM pacTBOpoM xsopuaa Hatpus (100 mur),
cyurmi Haj NapSOs, (GUIBTPOBAIM M KOHLEHTPUPOBAIM C MOJYYEHHEM OEJIoro TBEPIOTrO
semectsa (1,92 r, 95%). XKX-MC nna CsH3BrFsN4O (M+H)*: paccuurano m/z=282,9, 284.9;
HaiineHo 283,0, 285,0. "H SIMP (400 MI'n, CD;0D) & 7,67 (c, 1H).

Cmaous 5. 7-6pom-4-xnop-2-(mpugpmopmemun)umuoasof1,2-f] [ 1,2,4]mpuasun

CF;
N
A
N ci

7-6pom-2-(tpudropmermin)umunaszo[2,1-f][1,2,4]tpuazuns-4-on (1,92 r, 6,80 mMmoIb)
Harpesanu ipu 110°C B POCI;3 (20,0 mi, 215 mmonb) B Teuenune 30 munyT. ITocne oxnaxxaeHus
no xomHaTHOH Temneparypbl, POCls ynamsinu 6 eakyyme. OCTaTOK BBUIMIIM B CMECH JIEASTHON
BoAbl. BogHyro cMmech monmienouniu rnpudasieHrneM HacoimeHHoro pactsopa NaHCOs3 (BoxH.),
u cmech dkctparupoBann EtOAc (3x). OObenuHeHHble OpraHN4YecKUue SKCTPAKThI CYIIMIIA HAZ
cyiabarom Hartpus, QUIBTPOBAIM U KOHLEHTpUpoBamu. IIponykr wucmnons3oBaiu 0Oe3
JOTIOJIHUTEIBHON OUMCTKU Ha cienyromeit cranuu (2,0 r, 98%). XKX-MC mns CsHoBrClF3Ny4
(M+H)*: paccunrano m/z=300,9, 302,9; naiineno 301,0, 303,0.

Cmaous 6. 7-6pom-2-(mpugpmopmemun)umuoasof1,2-f[1,2,4]mpuasun-4-amun
CFsy
N

RS
N MNH

Cycnensuro  7-0pom-4-xjop-2-(tpudropmermm)umunaszo[2,1-f][1,2,4]tpuazuna (2,0 T,
6,6 MMoItb) B rupokcune ammonwst (23 mi, 330 mmons, 14,8 M NH4OH) narpesanu no 80°C Ha
MmacnsiHoW OaHe B TedueHue 45 MuHyT. llocne oxnaknaeHMs OO KOMHATHOW TEMITEPATYpBHI,
npubasnsiim Boay, M cMmech skcrparupoBanu EtOAc (3x). OObenuHeHHblE OpraHMYECKue
SKCTpakThl cymmnu Han NarSOs, QuabTpoBaIM M KOHLUEHTPHPOBAIHM C IOJNyYeHHEM OeJoro
TBEpAOTrO BemecTBa ¢ MeraummueckuM oTTeHKoM (1,7 1, 92%). XKX-MC nns C¢H4BrF;Ns
(M+H)*: paccunrano m/z=282,0, 284,0; naiineno 2820, 284,0. 'H sMP (400 MI'y, CDCls) &
7,72 (¢, 1H), 6,75 (ym. ¢, 1H), 6,46 (yur c, 1H).

Cmaousn 7. 2-(3-(4-amuno-2-(mpudpmopmemun)umuoasof2, 1-f][1,2,4]mpuazun-7-un)-4-
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memunghenun)-1,1,1-mpugpmopnponan-2-on

Cmecp  7-Opom-2-(tpudropmerwn)umunaso[2,1-f][1,2,4]rpuasun-4-amuaa (0,014
0,050 wmmonp) wu 1,1,1-tpudrop-2-(4-merun-3-(4,4,5,5-rerpamerun- 1,3,2-nuokcadboponan-2-
win)penun)nponan-2-ona (Ilpumep 1, Crapusa 2; 0,020 r, 0,060 mmonb) B Terparuapodypane
(0,735 wmu) obpabatemBamu 1,0 M kapOonata xamust B Bome (0,125 mu, 0,125 mmonb),
AerasupoBad  a30TOM B TeueHWe S5 MuH, oOpabarbiBammu aagykrom aumxisop[l,1'-
ouc(nudenundocpuno)peppouen|namianus (II) ¢ auxnopmeranom (6,12 mr, 7,50 MKMOIb),
JerasupoBaJId a30TOM B TEUEHHE MOMOJHUTENbHBIX 5 MuH u nepememmBanu npu 80°C B
TedueHue 14 4. PeakIMoHHYI0 cMech pa30aBHIIM ATHIALIETATOM U (PHIBTPOBAIH Yepe3 KapTPUIK
0,5 MHKpOMETPOB, KOTOPBIM OINOJACKUBAIN 3THIALETaTOM. PUIBTPAT KOHLEHTPUPOBAIH C
MOJIyYeHUEM HEOYHINEHHOTO OCTaTKa, KOTOpbIH ouumnanu npenaparuBHou KXX-MC (konoHka
XBridge® C18, smoupyst rpaguentoMm auetroHuTpui/oga 0,1% ruapokcun aMMOHUS, TPHU
CKOPOCTH TOTOKA, paBHOW 60 MJI/MHH) € MOJTydeHHEM skenaeMoro npoaykra (3,90 mr, 19,2%) B
BUJe O€JI0r0 TBEPIOrO BEINECTBA. 'H sMmPp (400 MI'u, IMCO-dg) & 8,88 (¢, 2H), 7,85 (¢, 1H),
7,69 (c, 1H), 7,61 (n, J=8,1 I'y, 1H), 7,41 (m, J=8,1 I'y, 1H), 6,60 (c, 1H), 2,24 (c, 3H), 1,68 (c,
3H). KX-MC mns C¢H4FsNsO (M+H)*: m/z=406,1; Haiineno: 406,1.

pumep 2. 2-(3-(4-amuHo-2-MeTnanmuaaso|2,1-f][1,2,4] rpuazun-7-umn)-4-

metuiagennn)-1,1,1-rpudropnponan-2-oa

HN ﬂ“ l
Nf';l
HO F
g F

Cmaous 1. Smun-1-amuno-1H-umuoazon-2-kapbéoxcunam
NH,

PactBop stun- 1H-umunason-2-kapookcunara (10,0 r, 71,4 mmons) [Combi-Blocks, SS-
7811] B N, N-gumerundopmamuze (357 mir) no karisiM o0padaTbBaid TPET-OyTOKCHIOM KaJTust
(74,9 M, 74,9 mmonb, 1,0 M B Terparuapodypane) u nepemernnsaiu npu 20°C B Teuenue 1 4.
PeaknuonHyro  cMmecb  3ateM  nmo  KamsiM - oOpabateiBaiiu  pactBopom  O-(4-
HUTpoOeH3omwn)rugpokcmiamMutaoM (13,7 r, 74,9 mmonb) B N, N-gumerundopmamune (120 min)
yepe3 KamnejabHYH BOPOHKY U mepemernuBain npu 20°C B TeueHue 3 4. PeakIIMOHHYIO CMECh
¢unbTpOBaNM, W TBEPAOE BELIECTBO NPOMBIBAIN AalETOHUTPUIOM. PUIBTpPAaT BHIMAPHIN C
NOJIyYeHHEM HEOUYMIIEHHOTO TPOAYKTAa B BHAE CJErKa MACJSIHUCTOrO KPAacHOTO TBEPAOIO
BEIIECTBA, KOTOPOE MCIIONB30BAIN 0€3 JOMOJHUTENbHON OUUCTKH.

Cmaous 2. 2-Memunumuoazof2, 1-f][1,2,4]mpuazun-4-on
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OH
DA
7
N
PactBop atuin-l-amuno-1H-umupason-2-kap6bokcunara (11,1 r, 71,4 wmmonb) B
ateronutpuiie (179 wmu) B 3-Xropjod KpyrjIOAOHHOH KojOe, OCHAIIEHHOW OOpaTHBIM
XOJIOAWIbHUKOM, oxnaxaanu 1o 0°C u 6apooruposamu razoodpasusiit HCl B Teuenne 10 muH.
Peaknmonnyro cmecep 3arem nepememusainu npu 80°C B teuenue 1 4. PeakuMOHHYIO cMecCh
KOHLIEHTPUPOBAJIH, U MOJIYy4EHHOE TBEPIOE BELIECTBO PACTUPAIHU C U TUIOBBIM 3 HpOM, 4TOObI
NOJIYYUTh HEOUYHIIEHHBIH MPOMEKYTOUHBIA aMHJINH, KOTOPBIA UCIONb30BAIM HEMEIJIEHHO, 0e3
JaJbHEHIe OYMCTKH.. PAaCTBOp HEOUMIEHHBIN MPOMEXKYTOUHBIH aMUANH B AHOKcaHe (179 mu)
ocTopoxkHO obpabareBanu 1,0 M rugpokapOonata natpusi B Bozme (71,4 mn, 71,4 mmonb) u
nepememnBanu npu 100°C B TeueHume 1 u. PeakuMOHHYIO cMech KOHLEHTPUPOBAIH, U
NOJIYYEHHOE TBEPAOE BEINECTBO Pa30aBWIIM aLETOHUTPUIOM M (UIBTPOBAIH C IOJNyYEHHEM
xemaemoro npoaykta (15,1 ) B Bunme 0eoro TBEpAOro BEMECTBA ¢ METAJUTMYECKUM OTTEHKOM,
KOTOpPOE HUCHONb30Banu 0e3 nomnojHuTenbHol ouncTku . KX-MC mns CgHN4,O (M+H)™
m/z=151,1; Hatineno 151,0.

Cmaous 3. 7-0pom-2-memunumuoazof2,1-f][1,2,4 [mpuazun-4-on
HO

Br

Cycnensuto 2-metunumunaso|2,1-f][1,2,4rpuasun-4-ona (10,7 r, 71,4 mmons) B IMPA
(238 mu1) obpabareBanu N-Opomcykiumanmunom (15,3 r, 86,0 MMOib) U TepeMeIIuBaIN MpU
80°C B Teuenne | 4. PeakMOHHYIO CMeCh KOHLEHTPUPOBAJIH, M OCTATOK pazdaBmin XM,
(uIbTPOBAIM TPOMBIBAIM JOMOJHUTENbHOW mnopuuedi JIXM u cymwuam ¢ monydyeHHeM
xenaemoro npoaykrta (14,7 r) B Bume 0enoro TBEpAOro BELIECTBA, KOTOPOE MCIOJIB30BAIH Oe3
nononauTenbHON ounctku. XKX-MC mias CeHeBrN4O (M+H)*: m/z=229.0, 231,0; HaiizeHO
229,0, 230.9.

Cmaous 4. 7-6pom-N-(4-memoxcubensun)-2-memunumuoazof2, 1-f][1,2,4]mpuazun-4-

AaMUH

"o

Br

I'ereporennyto cmech 7-0pom-2-metmnmmunasol2,1-f][1,2,4]rpuasun-4-ona (9,30 r, 40,6

MMOJIb) U rekcadpropdocdara (bensorpuazon-1-unokcn)rpuc(aumerunamuso)docdonns (31,1
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r, 70,2 mmons) B DCE (203 mir) oOpabarsiBanu 4-meTokcubensmnamuaom (23,1 mi, 177 Mmonb)
u 1,8-nnazabunukio[5.4.0lyanen-7-esom (DBU, 4,41 mui, 29,2 MMOJIb) U TIepEeMEIIUBATN TIPH
20°C B teuenue 20,5 4. Peakunonnyro cmechb oOpadateiBanu N, N-IUH30npOnMiISTUIAMUHOM
(6,84 ™, 39,3 mmonb) u nepememuBanu npu 20°C B tedenue 67 4. PeakunoHHyIO cMech
¢unbTpoBanu u npomeBanu JAXM. OunbTpaT KOHIEHTPUPOBAIU C MOJYYEHUEM HEOUUIIIEHHOTO
OpaHXEeBOH MACISTHUCTOH JKUIKocTH. OUNCTKA KOJIOHOYHOH (pdir-xpomarorpadueii, Hcrnonb3ys
sTHaneTaT B cMecu rekcanos (0% - 30%) nmana sxemaembrii mponykt (4,80 r, 33,9%) B Buze
skentoro TBepaoro BemecTBa. XKX-MC nns Ci4H;sBrNsO (M+H)*: m/z=348,0, 350,0; HaiineHo
348.0, 350,0.

Cmaousn 5. 7-0pom-2-memunumuoazof 2, 1-f][ 1,2,4]mpuazun-4-amun 2,2,2-

mpughmopayemam
NH,,

Ngﬁ')‘
P \/} TFA
N

Br

PactBop 7-Opom-N-(4-merokcubensnn)-2-merunumunaszol|2,1-f][1,2,4]rpuasun-4-amuna
(8,52 1, 24,5 mmonb) B TOV (12,4 min, 161 mmone) nepemernnsanu rnpu 80°C B Teuenue 18 4.
Peakunonnyro cmecy obpabateiBanu nononHuTenbHoU nopuueid TOY (12,4 miu, 161 mMmone) u
nepememmBanu pu 80°C B TeueHuwe 5 4. PeakMOHHYIO CMeCh KOHLIEHTPHUPOBAJIU, a 3aTE€M
pa30aBUIIM TOYOJIOM U MOBTOPHO KOHLIEHTpUpOBaHU (3X) ¢ monydeHneM 13,7 r HEOUUIEHHOTO
3eJIEHOrO TBEPJOro BemecTsa. HeounmeHHbIil MaTepuan pasdaBuian sTrianeratoM (82 mi) u
nepememnanu npu 80°C B Teuenue 45 muH. JlaHHBIN MaTepuas MOJHOCTbIO HE PACTBOPUIICS.
Cwmech oxnaxgamu no 20 °C, pasOaBuim cMecblo rekcaHoB (82 Mi) B TedeHHE 5 MUH H
HepeMeIInBaId B T€YEHHE HOYM. TBepable BelnecTBa (DMIBTPOBAIM U IPOMBIBAIU CMECHIO
IeKCaHOB C TOJIyuyeHHeM xenmaeMoro mpoaykra (8,43 r, >99%) B BHAe 3€J€HOro TBEPAOrO
semectsa. JKX-MC s CsH7BrNs (M+H)*: m/z=228,0, 230,0; Haiineno 228,0, 230,0.

Cmaous 6. 2-(3-(4-amuno-2-memunrumuoasof 2, 1-f][ 1,2,4]mpuazun-7-un)-4-
memunghenun)-1,1,1-mpugpmopnponan-2-on

XKenaemoe coenuHEHHE MOJNyYaid B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
7, ucnone3ys 7-Opom-2-mermnumunaszo2,1-f][1,2,4]tpuasun-4-amun 2,2 2-Tpudropanerat B
KauecTBe MCXOaHOro Marepuana. 'H SAMP (400 MI'n, IMCO-dg) & 8,11 (yur. ¢, 1H), 8,05 (yu.
¢, 1H), 7,68-7,47 (m, 3H), 7,38 (n, J=8,1 I'y, 1H), 6,58 (¢, 1H), 2,25 (¢, 3H), 2,20 (¢, 3H), 1,69
(c, 3H). XX-MC nns Ci6Hi7F3NsO (M+H)™: m/z=352,1; Haiineno: 352,1.

IIpumep 3. 2-(3-(4-amunoumuaaso|2,1-f][1,2,4]Tpuazun-7-uia)-4-merundenna)-1,1,1-

TpUdpTOpNponaH-2-o

HN N \
J N
=N

HO F
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XKenaemoe coenuHeHHe MOJMy4Yald B COOTBETCTBUM C METOAMKOW M3 mpumepa |1,
ucnose3yst  7-6pommmunazo[2,1-f][1,2,4]rpuasun-4-amur  [Synthonix, A8092] B kauectse
HCXOHOrO MaTepuana Ha cragun 7. ' H AMP (400 MI'n, JIMCO-ds) & 8,23 (ym. ¢, 1H), 8,18
(ym. ¢, 1H), 8,03 (c, 1H), 7,66 (c, 1H), 7,62 (c, 1H), 7,57 (n, J=8,1 I'u, 1H), 7,38 (n, J=8,1 I'Ly,
1H), 6,60 (ym. ¢, 1H), 2,19 (¢, 3H), 1,68 (¢, 3H). XX-MC nna C;sH;sFsNsO (M+H)™:
m/z=338,1; Hatineno: 338,1.

Ipumep 4. 2-(3-(8-amuHo0-6-(TpHdTOpMeTHI)UMHAA30[]1,2-a]MUpa3un-3-n1)-4-

meruiagenn)-1,1,1-rpudropnponan-2-oJ1 (cMech H30MepoOB)
HZN%;I‘“ \
!
N ,,N
F ' owo
Cmaous 1. 5-(Tpugpmopmemun)nupazun-2-amun

CF.
NS
HoN AN

2-xnop-5-(tpudropmernm)mupazur (5,0 r, 27 mmonb) (Oakwood Products, 075803)

F
g F

nepeMeIIuBaId B KOHLEHTPUPOBAHHOM ruapokcuae amMmonus (190 mu, 2,7 mMonb) U HarpeBaiu
no 80°C B TeueHue 3,5 4 B IepMETUYHO 3aKPbITOM COCyle BbICOKOro aasneHus. llocre
OXJIXKZI€HUs 10 KOMHATHOH TeMIlepaTypsl (KOMH. TEMIL. ), BOAHYIO cMeCh SKcTparuposanu JIXM
(4 x). DOkcTpakThl OOBEAMHWIM, CYIIWIM Haj CyJabparoM HaTpus, (QUIBTPOBAIM H
KOHLIEHTPHUPOBAJIN C MOJYyYEHHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHHUs B BUEe OEJI0ro TBEpAOro
emectsa (4,0 T, 90%). 'H SIMP (400 MI't, CDCl3) § 8,34 (c, 1H), 8,01 (c, 1H), 5,01 (yur. c,
2H). )KX-MC nns CsHsF3N3; (M+H)": paccuurano m/z=164,0; naiineno 164,1.

Cmaous 2. 3-xnop-5-(mpugpmopmemun)nupazun-2-amun

Ni /\\\T'GF;‘:‘:
H.N A \fN

Ci

5-(Tpudropmermn)nupasud-2-amuH (4,56 r, 28,0 MMmonb) nepemermnBaiyd B N-MeThi-2-
nuppoiuaone (NMP, 135 mn, 1400 mmons), u npudasisuin N-xnopeykuuaumug (3,73 T, 28,0
MMOJIb). PEakIIMOHHYIO CMECh MEePEeMELINBAIN NP KOMH. TEMIL. B TeueHHe 6 4. PeaknoHHyI0
CMeCh BBUIWJIM B Hachll. THOCYJbdaT Hatpus (100 mi) u pasdasunm Bomoit (500 mur). Cmech
skcTparupoBanu stwinaneratoM (4 x 200 wmu). OObeauHEHHBIE 3KCTPAKThl MPOMBIBAIH
HACBHIIIEHHBIM BOIHBIM PAcTBOPOM xJjopuaa HaTpus (3X), CymIWiId Hal Cyib(aTtoM HaTpus,
¢unbTpoBanu M KoHIEeHTpUpoBatu. OurcTka Ha KojoHKe ¢ cuiukareneM (0-35% EtOAc/cmecs
IeKCAaHOB) Jajia MOJNYYUTh YKAa3aHHOE B 3arojiOBKE COEIUHEHHE B BHIE O€JNIOro TBEPIOTro
BemmecTsa (2,32 1, 42,0%). XKX-MC mnsa CsH4CIF3N3 (M+H)*: paccunrano m/z=198,0; naiineHno
198.0.
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Cmaous 3. 8-xnop-6-(mpugpmopmemun)umuoasof 1,2-anupasun

CF,
-
NN
N Cl

K pactBopy 3-xm0p-5-(tpudTopmerni)nupasus-2-amuna (2,32 r, 11,7 mmons) B EtOH
(84 ™) memnenHo mnpubaBmim xjopaueranbaernn (37,3 mu, 294 mmony,50% B H)0).
PeakunonHyro cmech paspenunu Ha 7 nopuuid B 20 MJI MUKPOBOJHOBBIX COCYAaX, U KaXKAbIH
Harpesanu npu 150°C B Teuenue 20 MUH B MHUKPOBOJHOBOM peakTope. PeakliOHHBIE cMecU
O0BEIMHIIIN M KOHLIEHTPUPOBAJH, OCTaTOK pa3daBuiu JAXM, u npubaBisiiM TPUSTHIAMHH JJIS
npusenenuss kK pH > 7. Oumnctka xpomarorpapueri Ha cuiukarene (0-50% EtOAc/cmech
IeKCAaHOB) Jaja TOJYYUTh YKa3aHHOE B 3arojioOBKE COENWHEHHE B BHAE KOPUYHEBOM
macasaucToil suakoctu (1,93 1, 74,2%). XKX-MC pna C;H4CIF;N3 (M+H)*: paccuurano
m/z=222,0; HatineHo 221,9.

Cmaous 4. 3-0pom-8-xnop-6-(mpugpmopmemun)umuoasof 1, 2-anupasun
CF,

Br. N/;<?4

T~

N |
K pactBopy 8-x10p-6-(TpudTopmermn)umunaszol1,2-ajnupasuna (0,37 r, 1,7 Mmmoinp) B
JIM®A (11 m) npubasnsimu N-Opomcykuuanmug (0,30 r, 1,7 mmonp). PeakunoHHyro cMech
HarpeBayiu 10 60°C B TeueHue 2 4. PeakinOHHYI0 CMECh OXJIAXKAJIA IO KOMH. TEMII. U BBUIMIIU B
Hacei 40% NaxS>03 (50 mu). Bognyro cmech 3arem skctparupoBaiu XM (3 x 40 mu).
OObenuHeHHble OPraHMYECKHE CJIOW MPOMBIBAIN HACBHIEHHBIM BOIHBIM PAcTBOPOM XJIOPUAA
Hatpust (75 wu), cymwmnu Han NapxSOs, QuabTpoBamun U koHUeHTpupoBaiu. OuucTka
xpomatorpadueit Ha cunukarene (10--40% EtOAc/cmech TekcaHoB) Aajia MOJTYyYUTh YKa3aHHOE
B 3aroJIoBKe coeiuHeHHe B Buae Oemoro Teepaoro BemectBa (0,41 r, 82%). XKX-MC nns

C7H3BrCIF;N; (M+H)": paccuntano m/z=299,9, 301,9; naiineno 299,9, 301,8.

Cmaous 5. 3-6pom-N-(4-memoxcubensun)-6-(mpugpmopmemun)umuoasof 1,2-ajnupazun-

8-amun

Br.

Cwmech 3-Opom-8-xiop-6-(Tpudropmermn)umunasof 1,2-a]jnupasuna (0,35 r, 1,2 mmodb),
N, N-gumsonpommnTimiamuna (0,40 v, 2,3 mMmounb) u 4-merokcubensmwiamuna (0,17 mi, 1,3
mmonb) B 1IPrOH (5,0 wmi) narpesamu mpu 110°C B Tewenme 15 muH mpu oOmydeHuun

MHUKPOBOJTHOBBIM u3jiydeHueM. [lonydeHHyr0 Oenyro CyCrneH3ui0 (UIBTPOBAIA U MPOMBIBAIU
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Bomol (3x). IlonmyueHHoe Oenoe TBepAOE BEINECTBO CYLIWIM 8 GAKYYME B TEUEHHE HOYU C
NOJIy4eHHEM YKa3aHHOTIO B 3aroJIOBKe COeAMHEHUs B BHUe Oeinoro TBepaoro Bemectsa (0,53 T,
>99%). 'H SIMP (400 MI't, JIMCO-dg) & 8,71 (t, J=6,0 I'ny, 1H), 7,97 (¢, 1H), 7,80 (¢, 1H), 7,32
(1, J=8,6 ', 2H), 6,85 (1, J=8.,6 I'y, 2H), 4,59 (n, J=6,0 T'y, 2H), 3,70 (c, 3H). °F SIMP (376
MI'y, IMCO-dg) & -66,99. KX-MC mna C;sH3BrFsN,O (M+H)": paccumrano m/z=401,0,
403,0; natineno 401,0, 403,0.

Cmaous 6. 3-6pom-6-(mpugpmopmemun)umuoasof 1,2-alnupazun-8-amun
CFy

Bro N N
1
N NH,

PactBop  3-Opom-N-(4-merokcubensun)-6-(tpudropmermn)umunaszo| 1,2-a]nupasus-8-
amuna (0,53 1, 1,2 mmonb) B TOY (2,9 M) HarpeBanu npu 55°C B Tedenue 1 4. PeakunoHHyr0
CMeCh KOHIIEHTPUPOBAIH, a 3aTeM pazdasuiu Bonok (3,0 min). B peakuimonHoM cocye Ha OaHe ¢
temrieparypoii 0 °C Bonnyro cmech nommenaunsanu 1,0 M NaOH (7,5 mun). Banro ynansum, u
BOJIHYIO CMECh IEpeMElINBaIN B TedeHHe 5 MuH. [loiydeHHBI Oenblii ocafok coOupaiu
¢unbTpoBaHKEM, MPOMBIBAIH BOAOoH (2 X 10 M) M CylIWiIM C TOJYYEHHEM HEOUMIIECHHOTO
npoaykra B Buae Oemoro Tteepmoro BemectBa (0,440 r). Ouunctka xpomarorpadueidl Ha
cuukarese (5-40% EtOAc/IXM) nana moiyduTh YKa3aHHOE B 3arOJIOBKE COENUHEHUE B BUE
6enoro TBepnoro Bemectsa (0,25 r, 77%). 'H ssMmP (400 MI'y, AMCO-dg) 6 7,98 (c, 1H), 7,81
(c, 1H), 7,73 (ym. ¢, 2H). "’F SIMP (376 MI'n, JIMCO-de) & -66,77. dKX-MC s C;HsBrF;Ny
(M+H)*: paccunrano m/z=281,0, 283,0; Haiineno 280,9, 282.9.

Cmaous 7. 2-(3-(8-amuno-6-(mpughbmopmemun)umuoasof 1,2-a [nupazun-3-un)-4-
memungpenun)-1,1,1-mpugpmopnponan-2-on

Xenaemoe coenuHeHHe MOJy4Yald B COOTBETCTBUUM C METOAMKONW H3 mpumepa |1,
uCronb3ysi 3-Opom-6-(TpudTopmermn)umunaszol 1,2-a]nupasuH-8-aMMH B Ka4eCTBE HMCXOIHOTO
MaTepuasia Ha CTaauu 7. 'H AMmP (400 MTI', AIMCO-dg) 6 7,77 (c, 1H), 7,69-7,58 (m, 4H), 7,55
(c, 1H), 7,47 (n, J=8,1 I'u, 1H), 6,66 (¢, 1H), 2,21 (c, 3H), 1,70 (c, 3H). XKX-MC nns
C17HsFsN4,O (M+H)™: m/z=405,1; Haiineno: 405,1.

Ipumepsr 5-6. 2-(3-(8-amuH0-6-(TpUTOpMeTHI)NMHAA30[],2-a]nupa3uH-3-ui1)-4-

metuiagennn)-1,1,1-trpudropnponan-2-oya (3HaHTHOMEPBI 1-2)
"zﬂﬂy l
‘N

N_.a—'—
F ' no

Panemnueckyro cmecy mpumepa 4, (2-(3-(8-amuno-6-(TpudTopmernmumunazoll,2-

F
g F

almupazun-3-un)-4-merundennn)-1,1,1-rpudpropnponan-2-om),  pazmensyii ¢ IMOMOLIBO
npenaparuBHol xupanbHOo BOYXKX (Phenomenex Lux Amylose-1 [21,2x250 MM, 5 mMukpoH],

smoupyss 10% 3TaHONOM B CMeCH TI€KCaHOB, IPU CKOPOCTH IOTOKA, paBHOW 18 mi/MuH,
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3arpyxas ~ 9 mr B 900 Mk stanona). Ilepsblii nuk, koropeiii smouposanu (Ipumep 5), nmen
BpeMs yaep>kuBaHusi, pasHoe 18,2 muH. Bropoii nuk, xoropsiii smouposanu (Ilpumep 6), nmen
BpeMsl yAepKUBaHUsl, paBHOE 23,0 MUH.

Ipumep 5 (Guantuomep 1): 'H SAMP (500 MI'n, IMCO-dg) & 7,77 (¢, 1H), 7,69-7,58
(M, 4H), 7,55 (c, 1H), 7,47 (n, J=8,1 I'y, 1H), 6,65 (¢, 1H), 2,21 (¢, 3H), 1,70 (c, 3H). XKX-MC
s C17H1SFON4O (M+H)+: m/z=405,1; Haiineno: 405,1.

Ipumep 6 (Guantuomep 2): 'H AMP (500 MI'y, JIMCO-dg) § 7,77 (¢, 1H), 7,70-7,58
(M, 4H), 7,55 (c, 1H), 7,47 (n, J=8,1 'y, 1H), 6,65 (¢, 1H), 2,21 (¢, 3H), 1,70 (¢, 3H). XKX-MC
nas C17H;sFgN4O (M+H)*: m/z=405,1; Haiineno: 405,1.

Hpumep 7. 2-(3-(8-amuno-6-mernnumuaaso[l,2-ajnupasun-3-mi)-4-meTuadenn)-

1,1,1-Ttpudropnponan-2-oJ

N N
7w
HO F
g F

Cmaous 1. 8-0pom-3-u00-6-memunumuoazof 1, 2-aJnupazun

=y

N Br

PactBop 8-Opom-6-mermnumunaszol1,2-ajoupasuna (0,881 r, 4,15 mmons) [Frontier,
B12886] B IM®A (27,7 mn) obpabareiBamu N-noncykuuaumuznom (1,03 r, 4,57 mmons) u
nepemernBaiu npu 60°C B TeueHne HOUU. PeaKIIMOHHYI0 CMECh OXJIAKAANN 10 KOMH. TeMIL. |
BbUTIIIK B Hachkim. 50% Na,S,03 (50 mu). Bomnyto cmech skctparuposain XM (3 x 50 mu).
OObenMHEHHbIE OpraHuYecKkue cjaou mnpombiBaiu Bomou (100 mu), a 3atem cmecbro 1:1
HACBILIEHHOTO BOJHOTO PAacTBOpa XJOpUAA HATpusi U Hachiml. Na,S,Osz (100 mi), cymuiu Hax
cyabdaroM Maraus, GUIBTPOBAIM W KOHLIEHTPUPOBAIU C TOJyYEHHEM JKEJAaeMOro MPOIyKTa
(1,30 1, 93%) B BHUAE KOPUYHEBOTO TBEPAOIO BEINECTBA, KOTOPBIH HCHOJIB3OBAIH 0e3
nononuutenbHoil ounctku. KX-MC mns CsHgBrIN; (M+H)*: paccuurano m/z=337,9, 339,9;
Haiineno 3379, 339,9

Cmaous 2. 3-Hoo-6-memunumuoazof 1, 2-alnupazun-8-amun

=

N NH,

Cycnensuto 8-Opom-3-uon-6-merunumunasof 1,2-ajnupasuna (107 mr, 0,317 mmonb) B
14,5 M runpokcuna ammonus B Boxe (40 mmonb) (xkoHu. NH4OH) narpeBamu mpu 150°C B
TedeHue 15 MuH mpu OOJy4eHHH MHUKPOBOJHOBBIM mM3nydeHueM. [locne oxnaxknenus no 0 °C,
PEaKIMOHHYID CMeCh pa30aBWUIM XOJNIOHHOH Bomoil u ¢uubTpoBamn. CobpaHHOEe TBEpHOe

BEIIECTBO 3aTe€M IPOMBIBAIIM XOJIOJHONH BOJOH C MOJY4YEHHEM >KelaeMoro mpoaykra (65,1 wmr,
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75%) B BUAe OEIOro TBEPAOrO BEIIECTBA C METAJUIMYECKHM OTTEHKOM, KOTOPOE HCIOIb30BAIH
6e3 nononHuTenbHON ouncrki. 'H SIMP (400 MI'u, AIMCO-de) 6 7,58 (¢, 1H), 7,38 (¢, 1H), 6,95
(c, 2H), 2,23 (¢, 3H). XKX-MC nnsa C;HgIN, (M+H)": paccunrano m/z=275,0; naiineno 275,0.

Cmaous 3.  2-(3-(8-amuno-6-memunumuoasof 1,2-a[nupasun-3-un)-4-memunghenun)-
1,1,1-mpugpmopnponan-2-on

Xenaemoe coenuHeHHE MOJy4Yald B COOTBETCTBUM C METOAMKONW H3 mpumepa |1,
UCTIONb3ys 3-uoa-6-mermnumMuaasol 1,2-ajnupasus-8-aMuH B kKauecTBe HCXOHOTO MaTepuaa Ha
cragun 7. "H SAMP (400 MI'n, JIMCO-dg) & 7,60 (m, J=8,1 I'ny, 1H), 7,52 (c, 2H), 7,44 (x, J=8,2
I'n, 1H), 6,99 (c, 1H), 6,92 (c, 2H), 6,63 (yu. ¢, 1H), 2,15 (¢, 3H), 2,13 (¢, 3H), 1,70 (¢, 3H).
KX-MC nana C7H gFsN4O (M+H)*: m/z=351,1; Haiineno: 351,2.

Ipumep 8. Meruna-8-amuno-3-(2-merni-5-(1,1,1-tpudprop-2-ruapoxcunponan-2-

uin)pennn)umuaaszo|1,2-ajnupazun-6-kapooxkcuaar
N
HN ]
"
N —_
oL
I 0  hHO

Cmaous 1. 6,8-0ubpom-3-uooumuoasof 1, 2-ajnupazun
Br

! M B N
4
N Br
K pactBopy 6,8-nubpomumunasof1,2-a]mupasuna (0,50 r, 1,8 mmons) [Combi-Blocks,

OR-7964] B AM®A (12 wmn) npubGasmsim N-uopcykumaumun (0,45 r, 2,0 mMmoub).

Peakunonnyro cmecp 3ateM HarpeBanu npu 60°C B Teuenue 15,5 u. PeakunoHHyo cmechb

F
g F

KOHLEHTPUPOBAJN 8 6akyyme. IlomydeHHOE TBEPAOE BEIIECTBO TMEPEHECTH B AUXJIOPMETaH
(JAIXM). Opranudeckuii Clioi MOCieAOBaTEIHHO MTPOMBIBAJIA BOMON U Hackil. Na,S,03; (BoaH.).
Opranudeckuii cioit 3arem cymmwin Hanx NaySO,, GUIBTPOBAIM W KOHIEHTPUPOBATH C
NOJIYYeHHEM YKA3aHHOTO B 3arOJIOBKE COCUHEHMSI B BHIE CBETJIO-XKEJITOTO TBEPAOTO BEIIECTBA
(0,64 1, 88%). KX-MC nns C¢H3BrIN3 (M+H)": paccumrano m/z=401,8, 403.8, 405.8;
Haiineno 401,8, 403,7, 405,6.

Cmaous 2. 6-6pom-3-u00-N-(4-memoxcubensun)umuoasof 1, 2-ajnupasun-8-amun

Br O

N HN
PactBop 6,8-mubpom-3-uogumunaaso|1,2-ajnupasuna (1,67 r, 3,57 mmonb), N, N-

mumsonpormTuiaamuba (1,24 mu, 7,13 mMmonb) u (4-merokcudennn)meranamuna (0,512 mu,

3,92 mmonb) B iPrOH (11,9 M) HarpeBanu mpu o0nyue€HUH MUKPOBOJIHOBBIM H3JIyYEHHUEM IIPH
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110°C B Teuwenue 1 u. Ilocne oxnakaeHUss A0 KOMHATHOM TeMIEpPATypbl, 3aTBEPAEBLIYIO
PEAKIMOHHYIO CMeCh pa3daBmiy n3onponanoynoM (75 mu) u Boxoi (19 M) u nepemermnBany B
teyenrie 10 muH. TBepable BemecTBa coOupanu (QUIBTPOBAHUEM C TMOJYYEHUEM KEJIAeMOTO
nponykta (1,41 r, 86,1%), koTopslii ucnonb3oBaiu 6e3 fonoaHuTeNnbHON ounctku. XKX-MC nns
C4H3BrIN4O (M+H)*: paccunrano m/z=458,9, 460,9; Haiineno 459,0, 461,0.

Cmaous 3. 6-6pom-3-uooumuoazof 1, 2-alnupasun-8-amun mpugpmopayemam

Br
I N _ N TFA
T
N NH,

PactBop 6-0pom-3-non-N-(4-merokcubensun)umunasol 1,2-ajnupasun-8-amuna (2,72 r,
5,92 mmonb) B TpudTopykcycuoit kucnore (T®V, 14,8 mi) nepemernnsanu npu 55°C B TeueHne
5,5 4. PeakuMOHHYI0 CMeChb KOHLIEHTPUPOBAIM M IOBTOPHO KOHLIEHTPUPOBAJIU IOCIHE
pa3baBiieHust aneToHUTpUIOM (2x). TBepnoe BemecTBo pazdaBuiu sTwinaneratoMm (12 mun) u
nepeMeInuBaId IPU KOMHATHOH Temneparype B TeueHre | 4. CyCcreH3uIo 1o KarisiM pa30aBmii
CMeChI0 TeKcaHoB (12 MuT) U mepeMermBaiy NP KOMHATHOH TeMmepaType B TeUueHHe 75 MUH.
Teepable BemecTsa coOupanu (PUIBTPOBAHHUEM C MOJYYEHHEM skejaeMoro mpoxaykra (2,03 T,
75,7%), xotopseiii ucnoip3oBain 0e3 pomonHuTe bHOW O4YUCTKH. KX-MC mius C¢HsBrINg
(M+H)*: paccunrano m/z=338,9, 340,9; naiineno 338,8, 340,8

Cmaousa 4. 2-(3-(8-amuno-6-opomumuoasof1,2-ajnupazun-3-un)-4-memunchenun)-1,1,1-

mpugpmopnponan-2-on
N
HN ]

Br
HO F
g F
Cwmech TpudTopanerata 6-0pom-3-uomumunasol1,2-ajnupasun-8-amuna (0,855 r, 1,89
MMOJIb), 1,1,1-tpudrop-2-(4-metun-3-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposan-2-
0,623 r

terpakuc(tpudpenmidochun)namnanus(0) (0,131 r, 0,113 wmmonb) B 3tanone (12,6 w)

Cramqus  2;

wi)penmn)nponan-2-ona  (Ilpumep 1, ; , 1,89  wmmonp) wm

obpadateiBaniu 2,0 M kapOonata HaTpus B Boxe (1,89 mu, 3,77 MMob), nerasupoBajid a30TOM B
TedeHue 5 MHUH M HarpeBajJii B MHKPOBOJHOBOM peaktope npu 130°C B TedyeHue 2 4.
PeakunoHHYI0O CMeCh YaCTHYHO KOHLEHTPHUPOBAIH [UI YAAJeHHs 3TaHONA U pasdaBuiin
STUJIALIETATOM M BOAOH. TBepable BemlecTBa yAamsuid (UIBTPOBAHHEM, M BOIHBIA CIIOH
¢dunbTpaTa OTAENAIN U KOHLEHTPUPOBAIH € dTHIAeTaToM (2X). OObeIMHEHHBIE OPraHUYECKHIE
CJIOM TIPOMBIBAJIM HACBILIEHHBIM BOJHBIM PACTBOPOM XJIOPU/A HATPUS, CYLIMIIA HAJA CyIb(paTrom
MarHusi, (UIBTPOBAIHM U KOHLEHTPHPOBAIU C TOJYYEHHEM HEOUHMINEHHOro ocrarka. OuucTka
KOJIOHOUHOH (pmamu-xpomarorpadueii, ucrnonb3yst meranon B auxiopmerane (0% - 2%) nana

xenaemblii mpoxnykt (610 mr, 77,8%) B Buge Oenoii menel. KX-MC mna CigHisBrFsN4O
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(M+H)": m/z=415,0, 417,0; naiineno: 415,0, 417,0.

Cmaous 5.  Memun-8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-euopoxcunponan-2-
un)ghenun)umuoasof 1, 2-anupazun-6-xapooxcuram

PactBop 2-(3-(8-amuHO0-6-Opomumunaso| 1,2-alnupasun-3-un)-4-merundennn)-1,1,1-
tpudropnponan-2-ona (Ilpumep 8, Cramus 4; 0,250 r, 0,602 mmons) B meranone (16,1 mum)
obpabarbiBanu TpudTHIAMUHOM (0,336 Mi1, 2,41 MMOJIb) M JIera3uMpoBal a30TOM B T€YEHUE S5
muH. Peakimonnyro cmech obpabareiBamu  Pd(dppf),CH.Cl, (0,049 1, 0,060 mMmounb),
Jera3upoBaJId a30TOM B TEUEHHE JOMOJHUTENbHBIX 5 MuH, HachITHIN CO GapOoTupys ras uepes
PEaKIMOHHYIO TOBEPXHOCTh B TeueHWe 3 MHUH W HarpeBamu mnpu 60°C B TedeHHE HOYH.
PeakunoHHYI0O CMeCh KOHLIEHTPUPOBAJIM, W TMOJYYEHHOE KpacHOe Maciio pazdaBuiin
STUJIALIETATOM, BOJOW M HACBHILIEHHbIM PAacTBOPOM TuapokapOoHaTa HaTpus. BopHblid cioi
OTAEJSUTA U TIOBTOPHO 3KCTPArupoBain dTHianeratoM (2x). OObenuHeHHble OpPraHUYECKHE CIIOH
NPOMBIBAJIM HACBHIIIEHHBIM BOJHBIM PAacTBOPOM XJIOpUAA HATPHUs, CYLIMJIM HaA Cyjb(arom
MarHusi, (QUIBTPOBAIM M KOHLEHTPUPOBAIM C TMOJyYeHHEM KOPUYHEBOH MACISTHUCTOM
xkuakoctd.  OQYHCTKa  KOJIOHOYHOW  (umdmi-xpomartorpadueit, HCIONb3ys METaHON B
nuxyopmetane (0% - 4%), nana >xemaembiii nponykT (158 mr, 66,5%) B BUIE MaCISTHUCTOTO
TBepHoro BemecTBa sHrapHoro msera. JKX-MC mma CigHisFsNjO3 (M+H)™: m/z=395,1;
HaiimeHo: 395,1.

IIpumep 9. 8-ammuo-N-mernn-3-(2-meruna-5-(1,1,1-tpudrop-2-ruapoxkcunponan-2-

uia)penun)umuaaszo|l,2-ajnupazun-6-kapooxcamun
N
HN v
N

N —_
HN’lJ
I 0 Ho

PactBop MeTHII-8-aMUHO-3-(2-MeTui-5-(1,1,1-tpudrop-2-rugpokcunponas-2-

F
g F

wi)pennn)umuaasof 1,2-alnupasun-6-kapookcunara (Ilpumep 8, 0,010 r, 0,025 mmonb) B
terparuapodypane (0,423 M) B repMETUYHO 3aKpbiBaeMol Kojibe oOpabaThiBa METAHAMHUHOM
(0,127 mn, 0,254 mmons) (2,0 M B TI'®) ¢ nmocnenyromeit oOpabOTKOH TPUMETHIIATIOMHHAEM
(0,063 ™, 0,127 mmonp) (2M B Tonyose) u HarpeBanu npu 80°C B Te€4eHHE HOYH B T€PMETHYHO
3akpbiToii konbe. Ilocne oxnakneHWst OO KOMHATHOW TEMIIepaTypbl, PEaKIHOHHYI) CMECh
pa30aBUIM METAaHOJIOM W TMEPEeMEINNBAIN MPH KOMHATHOH Temreparype B TedeHue 90 MHUH 110
nponyckanus yepe3 0,45 MkM ¢unerp. PUIbTpaT KOHUEHTPUPOBAIM C TOJIYYEHUEM
HEOYHIIIEHHOTO OCTaTKa, KOTOPbIi ountnain npenapatusHoi XXX-MC (kononka XBridge® C18,
3IIONPYsl rpaareHToM aneToHuTpmi/Bona 0,1% TUAPOKCHI aMMOHUS, TPH CKOPOCTH TOTOKA,
paBHOI 60 MJI/MMH) ¢ mosiyueHHeM skenaeMoro mponykra (2,20 mr, 22,1%) B Buzme Oenoro
tBepaoro Bemectsa. 'H SIMP (400 MI', AMCO-dg) § 8,11 (x, J=5,2 T, 1H), 7,74-7,62 (m, 3H),
7,57 (¢, 1H), 7,49 (n, J=8,2 ', 1H), 7,19 (c, 2H), 6,65 (c, 1H), 2,78 (n, J=4,9 I'y, 3H), 2,15 (c,
3H), 1,70 (¢, 3H). XX-MC nns CisH 9F3NsO, (M+H)*: M/z=394,1; Haiineno: 394,1.
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IIpumep 10. 2-(3-(8-amunO-6-(2-(ruapoxcumMeTHI)NUPUANH-4-uI)UMHAa30[1,2-

a|nupa3zun-3-uia)-4-meruadennn)-1,1,1-rpudpropnponan-2-0J (cMecb H30MepoOB)

Hz"lﬂ,'fq |

PactBop (2-(ruppokcumeTin)nupuanH-4-mn)doponosoii  kucnorel (10,6 wmr, 0,069
mmosb) [Combi-Blocks, FA-5835] u 2-(3-(8-amuuo-6-6pomumunasof 1,2-alnupasun-3-un)-4-
merwidenmnn)-1,1,1-rpudropnponan-2-ona (Ilpumep 8, Cramus 4; 0,020 r, 0,035 mmoinb) B
terparuapodypane (0,694 mi1) B repMETHYHO 3aKPbIBAEMOU KOJiOe NepeMeNInBad B T€YCHHUE 5
muH, obpadateBamu 1,0 M kapOonara kamus B Boxe (0,104 my, 0,104 Mmoib), nerazupoBaiu
a30TOM B TEUECHUE 5 MUH, oOpabatbIBasu agayKTOM nuxjop[1,1'-
ouc(nudpenundpochuno)peppouet |namanaus (II) ¢ guxmopmeranom (5,66 mr, 6,94 MKMoIBb),
Jlera3upoBaJId a30TOM B TeU€HHUE JOMOJIHUTENbHBIX 5 MUH U Harpesanu npu 80°C B TeueHue 15
9 B TEPMETUYHO 3aKPBITOH KojOe. PeakIMOHHYyI0 CcMech paz0aBWIId JTHIALETATOM U
¢unbTpoBanmu yepes kaptpumk 0,5 MHKpPOMETPOB, KOTOPBIH OIOJACKUBAIN 3TUJIALIETATOM.
@unbrpar KoHUeHTpUpoBann ouninanu npenapatuBHoil JKX-MC (xomonka XBridge® C18,
3IIONPYsl rpagueHToM aneToHuTpmi/Bona 0,1% TUAPOKCHI aMMOHUS, MPH CKOPOCTH TOTOKA,
paBHOI 60 MJI/MMH) ¢ TONyueHHeM >keiraeMoro mpoxykra (2,70 mr, 17,6%) B Bume Oenoro
TBEPJIOTO BELIECTBA. 'H saMP (400 MI'y, IMCO-dg) 6 8,45 (n, J=5,2 'y, 1H), 7,97 (c, 1H), 7,79
(c, 1H), 7,72-7,56 (m, 4H), 7,49 (1, J=7,9 'y, 1H), 7,29 (c, 2H), 6,65 (¢, 1H), 5,39 (1, J=5,7 I'Ly,
1H), 4,57 (n, J=5,6 Ty, 2H), 2,23 (c, 3H), 1,72 (¢, 3H). KX-MC nns CxHz F3NsO, (M+H)™:
m/z=444,2; Hatineno: 444,1.

Hpumepsr 11-12. 2-(3-(8-amuno-6-(2-(rugpoxcumMeTHa)nupuanH-4-uia)umuaaso[1,2-

alnupazun-3-un)-4-metundenni)-1,1,1-rpudpropnponan-2-oa (3HaHTHOMEPHI 1-2)

Hn N
Nﬂfﬂ 1

Panemmueckyro cmech mpumepa 10, 2-(3-(8-amuHO-6-(2-(THAPOKCHMETHI)TUPUINH-4-
wn)umunaso| 1,2-alnupasun-3-mn)-4-metundenun)-1,1,1-rpudropnponan-2-ona, pasgensim ¢
NOMOIIbI0 TpenapaTuBHON xupanbHOoH BOXKX (Phenomenex Lux Amylose-1 [21,2%250 mm, 5
MUKpOH]|, 3moupyst 20% 3TaHONOM B CMECH TE€KCAaHOB, NPU CKOPOCTH NOTOKa, paBHOW 18
MJI/MUH, 3arpyxas ~ 3,6 mr B 900 mxu sTanona). [lepseiii nuk, koTopslil smonposanu (ITpumep
11), mmen Bpemsi yaep:kuBanusi, paHoe 7,8 muH. Bropoii nuk, kotopsrii smounposaiu (IIpumep
12), umen Bpems yaep:kuBaHusi, paBHoe 12,6 MUH.

Ipumep 11 (3uanruomep 1): 'H SAMP (400 MI', IMCO-de) & 8,45 (n, J=5,1 T'n, 1H),
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7,97 (c, 1H), 7,79 (c, 1H), 7,72-7,57 (m, 4H), 7,49 (n, J=7,9 I'y, 1H), 7,29 (c, 2H), 6,65 (¢, 1H),
5,39 (1, J=5,5 T'y, 1H), 4,57 (n, J=5,1 I'u, 2H), 2,23 (c, 3H), 1,72 (¢, 3H). XKXX-MC nns
CayoH, 1 F3NsO, (M+H)': m/z=444,2; Halineno: 444,1.

Ipumep 12 (3uanTuomep 2): 'H SAMP (400 MI'y, IMCO-de) & 8,45 (n, J=5,2 T'n, 1H),
7,97 (c, 1H), 7,79 (c, 1H), 7,73-7,57 (m, 4H), 7,49 (1, J=7,9 I'y, 1H), 7,29 (c, 2H), 6,65 (¢, 1H),
5,39 (1, J=5,6 T'y, 1H), 4,57 (m, J=5,2 I'y, 2H), 2,23 (¢, 3H), 1,72 (¢, 3H). XX-MC nnsa
CooH, F3NsO, (M+H)*: m/z=444,2; Haiineno: 444,1.

Hpumep 13. Tpudropauerar 1-(3-(8-amuno-6-(rpudpropmernia)umuaasofl,2-

alnupazu-3-un)-4-metundennn)-2,2,2-rpudprop-1-(1-merun-1H-rerpazon-5-umn)sran-1-

oJia

N= TFA

Cmaous 1. (3-0pom-4-memunghenun)(l-memun-1H-mempazon-5-un)memanon
Br

N-n
N
N
' W OH

Pacteop 1-merun-1H-terpazona (0,110 r, 1,31 wmmonp) [TCI, M2451] B

terparunpodypane (3,0 m) npu -78°C no kamsim obpabarbiBamu 1,6 M H-OyTHIITUTHS B CMeCH

2

rekcaHoB (0,785 mu, 1,26 MMoJIb) U nepeMernnBaiu B Tederne 10 MuH. PeakinoHHYI0 CMeCh 1o
KarsiM - oOpabaTeiBain  pacTBOpoM  3-Opom-4-merundensanpaeruga (0,20 r, 1,01 mmonb)
[Combi-Blocks, HC-3454] B Terparugpodypane (1,0 mi) u nepememmBamu npu -78°C B
TeueHue 15 muH. PeakimoHHYH0 CMech HarpeBajid A0 KOMHATHOH TemIepaTypbl M TracWiv
HACBHIIEHHBIM PAcCTBOPOM XJIOPHJA AaMMOHHs. PeakIMOHHYI cMech pa30aBUIM BOAOH W
SKCTparupoBaiu dtujaneratoM (2x). OObequHEHHbIE OpTraHUYECKHUe CJIOU TMPOMBIBAITU
HACBHIIIEHHBIM BOAHBIM PAaCTBOPOM XJIOPUZAA HATPHs, CYIIWJIM Hax Cyab()aToM MarHus,
¢unbTpOBAIM W KOHLEHTPUPOBAIM C TMOJYYEHHEM HEOUHIIEHHOro octatka. Ouucrka
KOJIOHOUHOH (iuI-xpomarorpadueii, ncnoias3ys MeraHon B auxijopmerane (0% - 5%), nana
xemaeMblii ipoaykt (137 wr, 48,2%) B BHIE MAaCISHUCTOrO TBEPAOTO BEIIECTBA SIHTAPHOTO
usera. XKX-MC st C1oH12BrN4O (M+H)*: m/z=283,0, 285,0; Haiineno 283,0, 285,0.

Cmaous 2. (3-opom-4-memunghenun)(l-memun-1H-mempazon-5-un)memanon
Br

—&
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PactBop (3-6pom-4-merundennn)(1-mernn-1H-terpason-5-um)meranona (0,117 r, 0,413
MMoJb) B auxjopmerane (1,65 mu) mpu 0°C obpabateiBanmn nepuoanHaHoM Jlecca-Maptuna
(0,263 1, 0,62 MMoONb) M TmepeMelIMBAIN NPU KOMHATHOW TeMIeparype B TEUEeHHE HOYH.
PeakunoHHy0 cMechb pa30aBWIM HACHIEHHBIM PpacTBOPOM THIpPOKapOOHAaTa HATpPWS,
STUNALETaTOM U Bozno. CMech GUIbTPOBANIM Uil yIANEHUs TBEPAbIX BellecTB. BomHbIi cioit
¢duipTpaTa OTHENSIM M 3KCTPArHpoBaIu dTHianeratoM (2x). OObenuHEeHHblE OpraHHYeCKHe
CIIOM TIPOMBIBAJIM HACBIIIEHHBIM T'MAPOKAPOOHATOM HATpHsl (2X) M HACBHIEHHBIM BOJIHBIM
pacTBOpPOM  XJIOPHIA HATpWs, CYIIWIM Hax Ccyibdarom MarHusi, (QUIBTPOBAIH U
KOHIIEHTPUPOBAJIM C TMoJiydeHueM skenmaemoro mponykra (113 wmr, 97,4%) B Bume Oesoro
TBEPAOrO BEIIECTBA, KOTOPOE HCIOJBb30BAIM 0Oe3 monomHuTenbHON ouncTku. KX-MC mns
C10HoBrN4O (M+H)*: m/z=281,0, 283,0; naiineno 280,9, 282,9.

Cmaous 3. 1-(3-6pom-4-memunghenun)-2,2,2-mpugpmop-1-(1-memun-1H-mempaszon-5-

un)sman-1-on
Br

N
' HO CF
XKenaemoe coennHeHHE MONyYaId B COOTBETCTBHM C METOIUKON M3 mpumepa 1, craauu
1,
ucxonnoro marepuana. KX-MC ans C;H;BrFsN4,O (M+H)*: m/z=351,0, 353,0; nHaiigeHo:
350.,9, 352.,9.
Cmaous 4. 2,2,2-Tpupmop-1-(1-memun-1H-mempaszon-5-un)-1-(4-wemun-3-(4,4,5,5-

ucrions3yst  (3-Opom-4-merundennn)(1-merun-1H-rerpazon-5-un)mMeraHoH B KauecTse

mempamemui-1,3,2-ouoxcaboponan-2-un)ghenun)sman-1-on

PEY

' HO CF;

XKenaemoe coenrHEHUE MOJyyad B COOTBETCTBUH C METOIMKOHN M3 mpuMepa 1, craguu
2, ucnons3ys 1-(3-6pom-4-merundennn)-2,2,2-rpudrop-1-(1-mermn-1H-terpazon-5-un)stan-1-
on B kadectBe ucxomHoro matepuana. JXKX-MC g Cp7HasBF3N4O3z (M+H)': m/z=399,2;
HaiimeHo: 399,1.

Cmaous 5. 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupasun-3-un)-4-
memungpenun)-2,2,2-mpugpmop-1-(1-memun-1H-mempazon-5-un)sman-1-on, TOY

XKenaemoe coenrHEHHE MONy4Yad B COOTBETCTBHM C METOIUKON M3 mpumepa 1, craauu
7

terpametu-1,3,2-muokcaboposan-2-wuin)peHmn)aTan- 1 -on u 3-Opom-6-

UCTIOJIB3YSI 2,2, 2-tpudrop-1-(1-merun- 1 H-rerpazon-5-mn)-1-(4-merun-3-(4,4,5,5-

2

(Tpudropmermn)umunaso| 1,2-alnupasun-8-amun (Ilpumep 4, Ctanus 6) B kadecTBE UCXOIHBIX
marepuanos. 'H SIMP (400 MI'n, JIMCO-de) & 8,58 (c, 1H), 7,78 (c, 1H), 7,64 (yur. ¢, 2H), 7,57-
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7,48 (m, 2H), 7,42-7,31 (m, 2H), 3,77 (¢, 3H), 2,24 (c, 3H). KX-MC s CgH;sFsNgO (M+H)™:
m/z=473,1; Hatineno: 473,1.

IIpumep 14. buc(2,2,2-Ttpudropaunerar) 2-(3-(8-amuHo-6-
(Tpudropmernm)umuaaso|l,2-ajnupazun-3-ui)-4-meruniadenni)-1,1,1-rpudrop-4-

(MeTnJIaMHHO)0yTaH-2-0J1a (CMech H30MePOB)

Hﬁ}A?

|
Y 2TFA
Nth
F
L Yo
F F
HN FF

/

Cmaous 1. 1-(3-opom-4-memungpenun)-2,2,2-mpucpmopsman-1-on
Br

F3C
OH

XKenaemoe coenuHeHMe MOyYald B COOTBETCTBUH ¢ METOIUKOHN M3 mpumepa 1, ctaanu
1, wucnome3ysi 3-Opom-4-merundensampaerun [Aldrich, 750573] B kadecTBe HMCXOIHOTO
matepuana. JKXX-MC mns CoH;BrF; (M-OH)*: m/z=251,0, 253,0; naiineno 250,9, 252,9

Cmaousa 2. 1-(3-opom-4-memunpenun)-2,2,2-mpucpmopsman-1-on
Br

F;C
O

Kenaemoe coennHeHue MOIy4aid B COOTBETCTBUM C METOAMKON U3 npumepa 13, ctaguun
2, ucnojw3ys 1-(3-Opom-4-metundenmn)-2,2,2-TpudTopaTan-1-o1a B KavyeCTBE HCXOIHOTO
matepuana. XJKX-MC mns CoH;BrF;0 (M+H)™: m/z=267,0, 269,0; Haiineno 266,9, 268.9.

Cmaous 3. 2-(3-6pom-4-memungpenun)-3-(1,3-ouokconran-2-un)-1,1,1-mpugpmopnponan-

2-on
Br

OH
0
<fo CFy

PactBop 1-(3-Opom-4-merundennn)-2,2,2-tpudrtopatan-1-ona (0,520 r, 1,95 mmons) B
terparunpodypane (1,95 mi) B BbICylIeHHON B meuyn kojbe mo KarwsiM oOpadarsiBamu (1,3-
auokconaH-2-unmermwi)Marauiiopomunaom (0,5 M B TI'®) (9,74 min, 4,87 mmons) [Aldrich,
472611] u nepememuBanu npu 60°C B TeueHue 5 4. PeakunoHHyr0 cMmech oxjaxaanu ao 0°C u
raciiid HaCBILIIEHHBIM pacTBOpoM xJjopuna ammoHus (20 mu) um stunaneratrom (50 wm).

HeGonpmoe xomuyecTBO BOABI MHPUOABISUIM, YTOOBI PACTBOPUTH BCE TBEPAbIE BEINECTBA.
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Opraandeckuii CI0H MPOMBIBAJIM HACBIIIEHHBIM BOIHBIM PACTBOPOM XJIOPWAA HATPUS, CYLIWIN
Han cyiabdaroM HaTpusi, (UIBTPOBAIM M KOHLEHTPUPOBAIN C MOJYYEHHEM HEOUUIIEHHOTO
ocratka. OuncTKa KOJNOHOUHON (pyam-xpomaTorpadueii, ucnons3sys MTBE B cmecn rekcaHos
(0% - 40%) nana xenaemblii mponykT (0,528 r, 76,3%) B Bune OGenoro TBepaoro Bemecrsa. XKX-
MC ans Ci3H3sBrFsNO; (M+NH,)™: m/z=372,0, 374,0; naiineno: 372,1, 374,1.

Cmaous 4. 3-(1,3-ouoxconan-2-un)-1,1,1-mpugpmop-2-(4-memun-3-(4,4,5,5-
mempamemun-1,3,2-0uoxcaboponan-2-un)genun)nponan-2-on

S

0. O
B

OH
0
Q/o CF;

XKenaemoe coennHeHHE MONyyad B COOTBETCTBUH C METOIMKOHN M3 mpuMepa 1, craguu
2, ucnonu3ys 2-(3-6pom-4-merundennn)-3-(1,3-aguokconan-2-un)- 1,1, 1-rpudropnponan-2-on B
kadecTse ucxonnoro matepuana. JKX-MC gns CioH3BF;NOs (M+NH,)™: m/z=420,2; nHaiifeHo:
420,2.

Cmaous 5. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoazof1,2-alnupasun-3-un)-4-

memungpenun)-3-(1,3-ouoxconan-2-un)-1,1,1-mpugpmopnponan-2-on
HN N |
"
N —_
F3C OH

o Ch;
L_o
Kenaemoe coequHeHMe MOyYald B COOTBETCTBUM ¢ METOAUKON M3 mpumepa 1, ctaauu
7, ucnonw3ys 3-(1,3-nuokconan-2-un)-1,1,1-tpudrop-2-(4-merun-3-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboposan-2-ui)heHus ) mpomnan-2-0 u 3-6pom-6-(Tpudropmeriin)umunaszol 1,2-
aJmupasun-8-amuH (ITpumep 4, Cragus 6) B kauecTBe UCXOAHBIX MarepuayioB. KX-MC ms
CyoH19FsN4O3 (M+H)*: m/z=477,1; naiineno: 477,1.
Cmaous 6. 3-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupasun-3-un)-4-

memunpenun)-4,4,4-mpughmop-3-eudpoxcudymanane

N
Jw

F3C OH
o =
H
PactBop 2-(3-(8-amuH0-6-(TpudTopMeTm)uMuaso| 1,2-a]mupaszun-3-mn)-4-

metmnpennn)-3-(1,3-nuokconan-2-un)-1,1,1-tpudropnponan-2-ona (0,207 r, 0,435 mMmoinb) B
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terparunpodypane (2,90 mi) no kamisiM odpadareiBainn 6,0 M XJIIOPUCTHIM BOZOPOZIOM B BOJE
(1,45 mn, 8,69 mmonb) u nepememuBanu npu 60°C B Tedenue | 4. PeaknmoHHYIO cMmech 1O
KaIyIsiM MPUOABJISTN K OXJIAKJEHHOMY Ha JIbAY PacTBOpPY ruapokapOoHara Hatpus (25 mui) u
skctparupoBan stminaneraroM (50 wmut). Opranuueckuil ClIOH TPOMBIBAIM HACBIIIEHHBIM
BOJIHBIM PAacTBOPOM XJIOPHJA HATpUs, CYLIMIN Hajx cyibdaToM HaTpus, (UIBTPOBAIH H
KOHLIEHTPUPOBAJIU C TOJyYEHUEM KejlaeMoro mnpoaykra (207 Mr, KOJHYECTBEHHBIN) B BUAE
Oenoli mMeHbl, KOTOPBI HCHOJb30BadK Oe3 jmonojHuTeNbHOW ovncTkU. JKX-MC nns
Ci3HsFsN4O, (M+H)*: m/z=433,1; naiineno: 433,1.

Cmaous 7. buc(2,2,2-mpucpmopayemam) 2-(3-(8-amuno-6-
(mpughmopmemun)umuoasof 1, 2-aJnupasun-3-un)-4-memuagpenun)-1,1,1-mpugpmop-4-
(Memunamuno)oyman-2-on

PactBop 3-(3-(8-amuHO-6-(TpudTOopMeTHI)UMHIIA30[ 1,2-a|mupa3uH-3-w)-4-
metwidennn)-4,4,4-rpudrop-3-rugpokcudyranans (22,5 mr, 0,052 mmons) B Meranone (1,04
mut) obpabateiBanu MetmnamuaoM (ZM B TI'®) (0,156 mut, 0,312 MMOJb) U TIepeMELINBAIIN B
tedyeHue | 4. PeakumoHHyro cMech oOpabarsiBaiy nuanoOoporuapuaoM Hatpus (6,54 mr, 0,104
MMOJIb) W TMEpeMelMBaIN B TedeHHe 14 1. PeakIMOHHYIO CMeCh KOHIEHTPUPOBAIH, H
HEOYHIIEHHbIH ocTaTok ouninany npenapatuBHoi XXX-MC (kononka XBridge® C18, smoupyst
rpagreHToM aneTonutpuia B Bone ¢ 0,1% TpudTopyKCyCHOM KUCIOTOH, MPH CKOPOCTH TIOTOKA,
paBHOI 60 MJ/MMH) ¢ monyueHHeM kenaemoro mponykra (7,30 mr, 20,8%) B Buzme Oenoro
TBEPJIOTO BEILECTBA. 'H amp (400 MI'y, IMCO-dg) 6 8,35 (ym. ¢, 2H), 7,80 (c, 1H), 7,73-7,47
(M, 5SH), 7,07 (c, 1H), 2,98-2,82 (M, 1H), 2,69-2,51 (M, SH), 2,40-2,28 (M, 1H), 2,24 (c, 3H). XKX-
MC mnst C9Ha0FsNsO (M+H)": m/z=448,1; Halineno: 448,1.

IIpumepsr 15-16. 2-(3-(8-amuno-6-(Tpudropmernn)umuaazo[1,2-aljnupasun-3-ui)-4-
metuiapennna)-1,1,1-rpudrop-4-(MeTrnaamuno)oyran-2-o1 (3HaAaHTHOMepbI 1-2)

N
HN
]
N .
szj OH
F
HN

/

Cmaous 1. mpem-6ymun-(3-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-ajnupazun-

3-un)-4-memunghenun)-4,4,4-mpugpmop-3-euopoxcudymun)(memun)kapoamam
HN N \
)r‘( N
N,
Fﬁ OH
F o
N

Bod

PactBop 2-(3-(8-amuHo-6-(TpudTopMermn)umunaso| 1,2-a]nmupazun-3-wmn)-4-
metwidennn)-1,1,1-rpudrop-4-(merunamuno)oyran-2-ona (Ilpumep 14, 0,375 r, 0,838 mmounn)
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B staHone (5,59 mu) obpabateiBamm nu-tper-OyTunaukapdonarom (0,231 mn, 1,01 mmons) u
nepemMelnuBaid B TedeHHe | 4. PeakIMOHHYI0 CMeCbh KOHIIEHTPHPOBAJIH C IOJIYYEHUEM
HEOYMIIEHHOr0 ocTaTtka. O4YHCTKa KOJOHOYHOH (usiI-xpomarorpadueli, HCIonb3ys STHIALETaT
B cMecu rekcaHoB (0% - 70%) nana sxenaembiii poaykt (0,453 1, 98,7%) B Buae Oenoii meHsL.
KX-MC nnsa Co4HosFsNsO3 (M+H)*: m/z=548,2; naiineno: 548,2.

Cmaous 2. mpem-oymun-(3-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-aJnupasun-
3-un)-4-memunghenun)-4,4,4-mpughmop-3-ecuopoxcudymun) (memun)kapoamam (3nanmuomepur 1-
2)

Panemmueckyto cmech Tper-Oytun  (3-(3-(8-amuno-6-(TpudTopmermn)umunazol 1,2-
alnupazun-3-un)-4-merundennn)-4,4,4-rpudrop-3-ruapoxcudyrmn)(mMermn)kapdbamara
pa3iemsii ¢ MOMOLIBI0 TpenapaTuBHON xupanbHoit BOXKX (Phenomenex Lux Amylose-1
[21,2%250 MM, 5 mukpoH], smroupyst 10% 3TaHOIOM B CMECH T€KCAHOB, IIPU CKOPOCTH TOTOKA,
paBHoli 18 wmu/muH, 3arpyxkas ~ 90 mr B 1800 mkn stanona). IlepBblii mHK, KOTOPBIA
SJFOMPOBAJIM, MMEJN BpeMs yAep:kuBaHWs, paBHoe 6,0 MuH (3HaHTHOMep 1). BTOpoi mnwk,
KOTOPBIH 3JIFOMPOBAJIH, UMEJ BpEMsl yAep )KUBaHus, paBHoe 12,4 MuH (3HaHTHOMED 2).

Huk 1 (anTHOoMep 1): XKX-MC mns CoyHxgFsNsOs (M+H)": m/z=548,2; mHaiineHo:
548,2.

Hux 2 (anTHOMep 2): KX-MC mns CoyHxgFsNsOs (M+H)": m/z=548,2; mHaiineHo:
548,2.

Cmaous 3. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-alnupasun-3-un)-4-

memunghenun)-1,1,1-mpugpmop-4-(memunamuno)oyman-2-on (lpumep 15; snanmuomep 1)

PactBop Ttper-OyTun-(3-(3-(8-amuno-6-(Tpudropmernn)umuaasol 1,2-amupasun-3-mn)-
4-metungennn)-4,4,4-tpudrop-3-runpoxcudyrn)(mernin)kapbamara (0,204 r, 0,373 mmounb)
(muk 1 co cragum 2) B auxyiopmerane (2,48 mu) oOpabarbiBaiu TpU(TOPYKCYCHON KHCIOTOM
(2,50 wmn, 32,4 wmmonb) W mepememuBaid B TedeHne 30 MHH. PeakIMOHHYIO CMechb
KOHLIEHTPUPOBAJIM U MOBTOPHO KOHLIEHTPUPOBAIM U3 AUXJIOPMeETaHa (2X) C OJy4YeHHUEM BSI3KOH
MAaCIISTHUCTOM skuakocTu. Macino oxnaxnanu 10 0 °C, oOpadaTbeiBaan HACHIEHHBIM PaCTBOPOM
ruapokapOOHaTa HATpHs, W SKCTparupoBaiu auxjopmeraHoM (3x30 wmu). OObenuHeHHbIE
OpPTaHUYECKHE SKCTPAKTHI CYLIMIIN HaJ CYiIb(aToM HaTpusl, PHUIBTPOBAIH U KOHLIEHTPUPOBAIHU C
NOJIyYeHHeM O€CLBETHOH TMeHbl. DTy TeHy pacTBOPUIM B MHHUMAJIbHOM KOJHYECTBE
AllCTOHUTPHUJIE W BOJIE W JHOQUIM3HPOBAIN C TMOJY4YeHHEM kenaeMoro mpoaykrta (147 wr,
88,0%) B Buze Gemoro TBepaoro semecrsa. 'H SIMP (600 MI'y, IMCO-dg) & 7,79 (¢, 1H), 7,68-
7,62 (M, 3H), 7,61 (¢, 1H), 7,55 (¢, 1H), 7,49 (n, J=8,2 I'y, 1H), 2,64-2,56 (M, 1H), 2,48-2,39 (M,
1H), 2,29-2,24 (m, 1H), 2,24 (¢, 3H), 2,20-2,17 (M, 1H), 2,16 (¢, 3H). XKX-MC s C9HaFsNsO
(M+H)*: m/z=448,1; Haiineno: 448,1.

Cmaous 4. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-alnupasun-3-un)-4-
memunghenun)-1,1,1-mpugpmop-4-(memunamuno)oyman-2-on (llpumep 16; snanmuomep 2)

XKenaemoe coenrHEHNE MONYYaId B COOTBETCTBUU C METOJUKOH CO CTQANU 3, UCTIONB3YS
MUK 2 CO CTauu 2 B KQU€CTBE UCXOJHOIO MaTepuana. 'H AamPp (500 MI', IMCO-de) & 7,79 (c,
1H), 7,68-7,62 (m, 3H), 7,61 (c, 1H), 7,55 (¢, 1H), 7,49 (n, J=8,2 I'u, 1H), 2,64-2,55 (m, 1H),
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2,47-2,39 (m, 1H), 2,32-2,25 (m, 1H), 2,24 (c, 3H), 2,21-2,17 (m, 1H), 2,16 (c, 3H). XKX-MC nns
C19H20FsNsO (M+H)": m/z=448,1; Haiineno: 448,1.

IIpumep 17. buc(2,2,2-Ttpudropaunerar) 2-(3-(8-amuHo-6-
(TpudTopmerna)umuaasol,2-ajnupaszun-3-ua)-4-merniadennn)-1,1,1-rpudrop-4-
((rerparuapo-2H-nupan-4-un)amuno)0yTan-2-oma

H N
ﬂ;ﬂﬂ ‘ 2TFA

F
7[? OH
F

O

Kenaemoe coenuHeHue Noiay4yaiu B COOTBETCTBUM C METOAMKON M3 mpumepa 14, craguun
7, ucnione3ys Terparuapo-2H-nmupan-4-amun [Combi-Blocks, AM-1004] B kauecTBe HCXOTHOTO
marepuana. 'H SIMP (400 MI'y, JIMCO-de) & 8,51 (yw. ¢, 2H), 7,79 (¢, 1H), 7,74-7,60 (m, 2H),
7,60-7,49 (m, 3H), 7,08 (c, 1H), 3,90-3,79 (m, 2H), 3,34-3,10 (M, 3H), 3,11-2,88 (m, 1H), 2,64-
2,51 (m, 2H), 2,44-2,29 (m, 1H), 2,23 (c, 3H), 1,88-1,64 (m, 2H), 1,60-1,26 (m, 2H). XX-MC nns
Ca3H,6FsNsO, (M+H)*: m/z=518,2; Haiineno: 518,2.

IIpumep 18. 3-(3-(8-amuuo0-6-(TpUdTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-nia)-4-
metuadennn)-4,4,4-rpudropodyran-1,3-nuon

N
Nﬂ" ‘

L
F
F OH
F
HO

F F

F

Cmaous 1. 3-(3-opom-4-memungpenun)-4,4,4-mpugpmop-3-euopoxcubymanans
Br

OH
H

0 CF

Kenaemoe coenuHenue noiay4yaiu B COOTBETCTBUM C METOAUKON M3 mpumepa 14, cragumn
6, wucnone3yst 2-(3-6pom-4-merundenwn)-3-(1,3-auokconan-2-un)-1,1,1-rpudropnponan-2-on
(ITpumep 14, Ctagus 3) B kadectse ucxonnoro marepuana. KX-MC ans C;1HjoBrF;0, (M)™:
m/z=310,0, 312,0; naitneno 310,0, 312,0.

Cmaous 2. 3-(3-opom-4-memunpenun)-4,4,4-mpucpmopoyman-1,3-ouon
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OH
HO

CF3

PactBop HEOYHIIEHHOT O 3-(3-6pom-4-merundennn)-4,4,4-rpudrop-3-
ruapokcudyranans (0,280 r, 0,774 mmonb) B meranoine (5,16 mi) npu 0°C oOpabarteiBanu
terparunapodopatom Hatpusi (0,062 mu, 1,55 mmonb) u nepememuBanu npu 0°C B Teuenue 30
MUH. PeakumoHHy0 cMech racuiu Bonoil mpu 0 °C, HarpeBaju 10 KOMH. TeMIL, pa30aBuiiu
HACBIIEHHBIM PacTBOPOM ruzapokapboHara Hatpust (20 M) U SKCTParupoOBaU STHUIIALETATOM
(30 mut). BopmHblil €O OTHENSITM U SKCTPArupoOBAJIA TOTIOJIHUTENIbHON MOpPLUEH STHaneraTa
(30 mu). OObenuHEHHbIE OPraHUYECKUE SKCTPAKThl MPOMBIBATH HACHIIEHHBIM BOIHBIM
pacTBOpPOM  XJIOpHZAA HATPUs, CYUIMJIM Han cyabdaToM HaTpus, (QUIBTPOBATH U
KOHLIGHTPUPOBAIM C TMOJIyYEHHEM HEOUYHINEHHOH MAaclIsHUCTON skupkoctu. Ouucrka
KOJIOHOUHOH (pudiu-xpomarorpaduier, UCHonb3yst MeTHiI-Tper-OyTminoseiii 3¢up (MTBE) B
cmecu rekcaHoB (0% - 80%), nana skemaemprii nmpoaykt (0,209 r, 86,4%) B Bune OecrBeTHOI
macnsHucToi skunkoctu. XKX-MC ans C H»BrF;0.Na (M+Na)*: m/z=335,0, 337,0; HaiineHo
334.9, 336.9.

Cmaous 3. 4,4,4-Tpugpmop-3-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-
2-un)penun)oyman-1,3-ouon

%

0.0

R

OH
HO

CFh,

XKenaemoe coenvHEHHE MOJyYaid B COOTBETCTBHH C METOIUKON W3 mpumepa 1, ctaauu
2, ucnoyin3ys 3-(3-Opom-4-merundenmn)-4,4,4-tpudropOyran-1,3-11osn B Ka4eCTBe MCXOIHOTO
matepuana. XKX-MC nns C7HsBF;NO4 (M+NH,)": m/z=378,2; naiineno: 378,2.

Cmaous 4. 3-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-alnupasun-3-un)-4-
memungpenun)-4,4,4-mpughpmopoyman-1,3-ouon

XKenaemoe coennHEHHE MONyYaId B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
7
win)enmnn)Oytan-1,3-1uon u 3-6pom-6-(TpudTopmernn)umunazol 1,2-a]nupazun-8-amMmun
(ITpumep 4, Cranus 6) B KauecTBe HCXOHBIX MaTepuanos. 'H SIMP (400 MI'y, JIMCO-dg) &
7,79 (c, 1H), 7,68-7,53 (M, SH), 7,48 (m, J=8,2 I'y, 1H), 6,59 (c, 1H), 4,59 (1, J=5,0 'y, 1H),
3,62-3,40 (m, 1H), 3,28-3,16 (M, 1H), 2,43-2,30 (M, 1H), 2,29-2,23 (m, 1H), 2,22 (c, 3H). XKX-
MC pns CisH 7FsN4O2 (M+H)*: m/z=435,1; Haiineno: 435,1.

IIpumep 19. 1-(3-(8-amuno0-6-(TpUdTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-nia)-4-

, ucnonw3yst 4,4, 4-tpudrop-3-(4-merun-3-(4,4,5,5-rerpamermn- 1,3,2-nuokcaboponaH-2-

MeTuJI(enna)-1-uuxaonponni-2,2,2-rpudpropitan-1-oa
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N\ —
F— F OH
F F
FF
Cmaous 1. 3-6pom-N-memoxcu-N,4-Oumemunben3amuo
Br
N
“h.-
O

PactBop 3-6pom-4-merundensoitnoit kuciotel (2,50 T, 11,6 mmosb) [Combi-Blocks, CA-
5008] B N, N-gumerundopmamune (11,6 mi) npu 0°C obpabaTeiBany TprSTHIAMUHOM (4,86 M1,
34,9 mmonb) ¢ mocnenyromeit obpadortkoit rekcadropdocharom O-(6ersorpuazon-1-um)-N,
N,N',N'-rerpamerunyporust (5,29 r, 14,0 MMoib) W TepeMelIMBAIIA B TEYCHHE S5 MUH.
Peakunonnyro cmech obpadateBamu N, O-auMeTuiruapokcuiaMuta ruapoxiopuaom (1,35 v,
15,1 MMomnb) M TepeMeInnBaiu NP KOMHATHOW TeMmmepaTtype B TedeHue 1 4. PeakumoHHyro
CMeCh BBUIMJIM B CMECh HACBHIIEHHOTrO pacTBopa ruapokapOonara Hatpus (75 mi) u Boasl (75
MJI) B SKcTparupoBanu sTmnaneratom (200 mur). OpraHudecKuil CiIOH OTHENSUTH U MPOMBIBAJIH
IM HCI (150 mi1) 1 HachIIEHHBIM BOAHBIM PacTBOPOM XJyiopuaa Hatpusi (50 Mir), CyLIMIN Haf
cyabarom Hatpus, (QUIBTPOBAIM M KOHLEHTPHPOBAIH C IOJIyYE€HHEM KOPHUYHEBO-KPAaCHOMH
MAaCIISTHUCTOM KUAKOCTH. OUNCTKA KOJIOHOYHOH (uidIn-XpomaTorpaduel, NCrob3ys 3THIAleTaT
B cMmecu rekcaHoB (0% - 40%), nana »xemaembiii mponykt (2,80 r, 93,3%) B Bunme OecuBeTHOMH
macistHucTol xuakoctd. KX-MC mis CioH;sBrNO, (M+H)*: m/z=258,0, 260,0; HaiineHo
258.0, 260,0

Cmaous 2. (3-6pom-4-memunghenun) (Yyurionponun)memanon
Br

0

PactBop 3-Opom-N-merokcu-N,4-numermnoensamuna (0,353 1, 1,37 wmmons) B

>
TeTparuapodypaHe (5,47 MJT) npu 0°C o Karuisim oOpabaTeiBaiiu
ukstonpormaMarauiopomunom (8,21 mut, 4,10 mmons) (0,5 M B TI'®@) u nepemermnBaiy mpu
KOMHaTHON Temnepatype B TedeHue | 4. PeakimoHHyroo cmech oxjaxaanu ao 0 °C, racunu
HACBHIIIEHHBIM PACTBOPOM XJopHuaa aMMoHus (20 M) B SKCTparnpoBaiy stuaneratom (50 mi) (
npUOABIISITH HECKOJIBKO KaIelb BOABI JIJIs1 PACTBOPEHUS BCEX TBEPABIX BemecTB). OpraHnyecKuil
CJIOHM OTZEJSUIN U NIPOMBIBAIM HACBILIEHHBIM BOJHBIM PACTBOPOM XJIOPUZIA HATPHUS, CYLIMIN HAJ
cyabdarom HaTpus, GUIBTPOBAIN U KOHLEHTPUPOBAIU C IOJYYEHHEM >KENTOH MACISHUCTOM
xunkoctd. OUncTKa KOJOHOUHOH (sui-xpomarorpadue, ucrionszyst MTBE B cmecu rekcanos

(0% - 30%), nama xemaembiii mpoaykt (0,313 r, 95,7%) B Bume OecCLBETHON MAacCIISTHHCTOU
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sxuakoctu. XKX-MC ansa CHjpBrO (M+H)™: m/z=239,0, 241,0; naiineno: 239,0, 241,0.

Cmaous 3. 1-(3-0pom-4-memungpenun)-1-yuxronponun-2,2,2-mpugpmopsman-1-on
Br

FiC
OH

Kenaemoe coenvHeHMe MOJIy4yaaud B COOTBETCTBUU C METOAMKON M3 mpumepa 1, craguu
1, wucnoms3ys (3-Opom-4-merundenun)(IUKIONPONHI)METAHOH B  KAueCTBE MCXOIHOTO
matepuana. XKX-MC s CpH;BrF; (M-OH)*: m/z=291,0, 293,0; naiineno 291,0, 293,0

Cmaous 4. 1-I{uxnonponun-2,2.2-mpughmop-1-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)penun)sman-1-on

W

0._0

ey

FiC
OH

XKenaemoe coenrHEHHE MONyYad B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
2, ucnonw3ys 1-(3-Opom-4-merundenun)- 1 -uuknonponun-2,2,2-rpuTop3TaH-1-01 B KadecTBe
ucxonnoro marepuana. XKX-MC nnsa Ci1sHasBF;03 (M+H)™: m/z=357,2; naiineno 357,1.

Cmaous 5. 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupazun-3-un)-4-
memuaghenun)-1-yurxnonponun-2,2,2-mpugpmoposman-1-on

XKenaemoe coenuHeHHe MONy4yand B COOTBETCTBUM ¢ METOIMKON M3 mpuMepa 1, craguu
7, UCIIONb3YsI 1-uuknonponmi-2,2,2-tpudrop-1-(4-merun-3-(4,4,5,5-rerpamerun-1,3,2-
auokcaboponaH-2-un)dennn)atan-1-on u 3-6pom-6-(tpudropmernin)umunasol 1,2-ajnupasun-8-
amun (ITpumep 4, Ctanusi 6) B KauecTBe HCXOAHBIX MaTepuanos. 'H SIMP (400 MI'u, IMCO-dg)
8 7,80 (¢, 1H), 7,72-7,62 (m, 4H), 7,59 (c, 1H), 7,48 (n, J=8,0 I'u, 1H), 6,13 (c, 1H), 2,25 (¢, 3H),
1,82-1,62 (m, 1H), 0,89-0,72 (m, 1H), 0,65-0,48 (M, 1H), 0,44-0,31 (M, 1H), 0,31-0,17 (m, 1H).
KX-MC ansa CoH7FeN4,O (M+H)*: m/z=431,1; Haiineno: 431,1.

IIpumepsr 20-21.

IMpumepsr 20-21, mepeuncnenHsle B Tabmuie 1, CHHTE3MpPOBAIM B COOTBETCTBUU C
METOMKaMH, aHAJIOTUYHbIMU cUHTe3Y IIpumepa 10.

Taoauna 1.
HN N

J W
}T;J

R'
HO F
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wn)-4-metundennn)-1,1,1-

tpudropnponan-2-on, TOY

pu
L KX-MC
Mmep Haspanue R SAMP cnexkTpsl
[M+HT*
No
2-(3-(8-amuHO-6-(2-
LUKJIOTIPOIMIITHA30I-5- \/};
20 | wn)umunaso[1,2-ajnupasun-3- - 460,1

2-(3-(8-amuuO-6-(5-
METOKCUTHA30J1-2-

21 | umumuaaso[1,2-ajnupasus-3-
wn)-4-merungennn)-1,1,1-

tpudropnponan-2-on, TOY

'H SAMP (400 M,
JIMCO-dg) & 7,69-
7,63 (M, 2H), 7,59-
7,52 (m, 2H), 7,47 (x,
450,1 |J=8,1 T'm, 1H), 7,37
(c, 1H), 7,27 (ym. c,
1H), 6,64 (yu. ¢, 1H),
3,24 (c, 3H), 2,18 (c,
3H), 1,71 (¢, 3H).

IIpumep 22.

IIpumep 22, nepedurCICHHbIN

B Tabmune 2,

METOAUKAMH, aHAJIOTUYHBIMH CUHTEC3Y HpI/IMepa 9.

Ta6auua 2.
N N

T
»;;J

R'
HO F

CUHTE3UPOBAJIX B COOTBETCTBUU C
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pu
L KX-MC
Mmep Hassanue R AMP cnexkTpel
[M+H]"

8-aMuHO-3-(2-MeTHI-5-
(1,1,1-tpudrop-2-
TUAPOKCHUIIPOTIAH-2-

’ un)dennn)-N-((3- 475..2

METUIIN30KCA30JI-3-

wi)MeTin)umuaasof 1,2-
a]mupa3uH-6-kapOOKCaMuI,

TOY

Ipumep 23. Tpudropanerarnas coJIb 1-(3-(8-amuno-6-

(Tpudropmernia)umuaaso[l,2-ajnupaszun-3-ui)-4-merundennn)-2,2,2-rpudproparan-1-oia
NN
"
N ——
Fﬁ
F

Cmaous 1. 2,2,2-Tpugpmop-1-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-

TFA

|
HO F
F F

2-un)penun)oman-1-on

0. .0

ey

FiC

XKenaemoe coenriHEHHE MOJyYaJid B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craanu
2, ucnons3ysi 1-(3-6pom-4-metmndenmn)-2,2,2-rpudropatan-1-on (IIpumep 14, Cragus 1) B
kadectBe McxomHoro matepuana. KX-MC mna CisHy BF;03 (M+H)™: m/z=317,1; naiineno
317,1.

Cmaous 2. Tpugpmopayemamuas conv 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof1,2-
alnupazun-3-un)-4-memunghpenun)-2,2,2-mpugpmopsman-1-ona

XKenaemoe coenrHEHHE MONyHaId B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
7
win)bennn)stas-1-on u 3-0pom-6-(tpudropmernn)umunasol 1,2-ajnupasun-8-amun (Ilpumep 4,
Cranus 6) B KauecTBe HCXONHBIX Marepuanos. 'H SAMP (400 MI'y, JIMCO-ds) & 7,78 (c, 1H),
7,66 (yuL ¢, 2H), 7,59-7,41 (m, SH), 5,40-5,02 (m, 1H), 2,22 (¢, 3H). )KX-MC nns Ci6H13FsN4O
(M+H)*: m/z=391,1; naiineno: 391,1.

, ucnonp3yst 2,2 2-tpudrop-1-(4-merun-3-(4,4,5,5-rerpamerin- 1,3,2-nuokcaboponas-2-
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IIpumep 24. Tpudropanerarnas coJIb 2-(3-(8-amuHo-6-
(TpudTopmerna)umuaaso|l,2-ajnupazun-3-ua)-4-merniadennn)-1-gpropnponan-2-oaa
(pauemuyeckasi cMeCb H30MepOB)

NH,

N7 N

F%\‘v" %

F F =TFA
F OH

Cmaous 1. 2-6pom-1-memun-4-(npon-1-en-2-un)oenson
Br

PactBop Tper-Oyrokcuma kamus (1,0 M, 5,6 mi, 5,6 MMonb) mnpubaBisLid K
nepemermnBaeMoii cmecu MetunTpudennndpochormnitdbpomuna (2,0 r, 5,6 Mmonb) B 0€3BOITHOM
s¢upe (20 mi). IlonydeHHYIO KENTYIO CMECh NMEPEMELINBAIIN B TeUeHHe | daca, mocie 4ero mo
KarusiM npuOaBisuin pactBop 1-(3-Opom-4-merundenmn)sran-1-ona (1,0 1, 4,7 mmons,Combi-
Blocks) B 6e3sognom 3¢upe (10,0 mu). PeakunoHHyro cMech IepeMelInBaii B TeUeHHE HOUH, a
3atem mpomnyckan depes cioii Celite™ u IPOMBIBATIH CMECHIO TeKCAHOB. PaCTBOPHTENh Y AANAII
u3 (¢uibTpata NpPH TOHWKEHHOM JjaBieHud. [Ipoaykr oumimanu KOJOHOYHOH —(puaim-
XpomaTorpadueit, JIFOUPysi CMEChI0 TeKCAHOB B KAUYECTBE JJIFOSHTA C MOJYyYEHHEM NPOAYKTa B
Bize GecuBeTHOM MacsHUCTOM sxuakoctH (0,50 1, 51%). "H SIMP (400 MI'u, CDCl3) 8 7,65 (x,
J=1,5T'y, 1H), 7,33 (an, J=7,9, 1,6 T'u, 1H), 7,20 (n, J=7,9 I'y, 1H), 5,37 (¢, 1H), 5,10 (¢, 1H),
2,41 (c, 3H), 2,14 (c, 3H).

Cmaous 2. 2-(3-Opom-4-memungpenun)-1-pmopnponan-2-on (payemuveckas cmecsw

u30Mepos)
Br

F OH

K pactBopy 2-06pom-1-merun-4-(mporn-1-en-2-un)oenszona (0,170 r, 0,805 mmons) B
MeCN (10 mn) npubasmsmn Boxy (2,0 m) u Selectfluor™ (0,342 r, 0,966 mmonb). Cmech
HarpeBajid B MUKPOBOJHOBOM peakTope 10 80°C B TeueHHe 5 MUHYT. ALIETOHUTPUI yAAJSUIA B
BaKyyMe€, W HEOUYHLIEHHYK) pEaKLUHUOHHYIO CcMecb pasgenunu wmexay XM u Boxmon.
Opranndeckuii ciodt cymuan Hax NapSOs, ¢uabTpoBaiM W KOHUEHTpupoBamu. IIpomykr
ounmam ¢uau-xpomarorpadueii, smoupys ¢ rpaaueHToM 0-30% EtOAc B cmecu rekcaHos, C

MOJyuYeHUEeM TMPOAYKTa B Buae OecuBeTHON MacisiHUCTON skupkoctu (170 mr, 87%). XKX-MC
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paccumutan misi CioHyBrF (M-H,O+H)": m/z=229,0, maiineno: 229,0. 'H amP (400 MI'w,
CDCls) 6 7,69 (n, J=1,6 I'u, 1H), 7,32 (nn, J=7,9, 1,7 I'y, 1H), 7,25 (n, J=7,9 T'u, 1H), 4,56-4,30
(M, 2H), 2,41 (c, 3H), 1,59 (», J=2,0 ', 3H).

Cmaouss 3. 1-Omop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-

un)pernun)nponan-2-on (payemuueckas cmecs U30Mepos)

B repmernuHo 3akpeiBaeMblii cocyn 3arpyxamu  2-(3-Opom-4-merundenun)-1-
¢ropnpomnan-2-ox (168 mr, 0,680 mmons), duc(nmuHakoxaro)audop (207 mr, 0,816 mMmonb) u
anerat kamus (0,220 r, 2,24 mMMmonb), 1 atMocdepy B cocyne 3aMeHmIn a3otoM. [Ipubasisim
terparuapodypas (2,5 M), U CMeCh Jera3upoBajId a30TOM B TedeHne 5 MuHyT. [IpubaBnsu
nuxyiopun ouc(tpudenmnpocdun)namranusa(ll) (19 mr, 0,027 MMOIb), U CMeCh Eera3upOBAIH
CHOBa B T€UEHHE 5 MUHYT. PEakIIMOHHYIO CMECh 3aT€M HarpeBaJll Ha MaCIlISTHON OaHe, KOTOPYIO
noaaepxkuBanmu npu 120°C B tedenue 1,5 uwacos. Peaknmonnyro cmech pazdasmiu EtOAc u
JIEMOHN3MPOBAHHOI BOIOM, 3ateM (uubTpoBan uepes Celite®. Croun dumbrpara oTmemsum, a
BOIHBIA CIOW 3KCTparupoBanu sTrianeratoM. OObeaNMHEHHbIE OpPTaHMYECKHE SKCTPAKTHI
NPOMBIBAIM HACBILIIEHHBIM BOJHBIM pPAacTBOPOM XJjopupa Harpus, cymwiu Hagy MgSOy,
¢unbTpOBaANM M KOHLEHTPUPOBAJIU C TMOJIYYEHHEM IPOAYKTA, KOTOPBIA HCIIONB30BaNIU 0Oe3
nononautenbHoi ounctku. KX-MC, paccuurano ans Ci¢HasBFO, (M-H,O+H)™: m/z=277.2;
Havingeno 277,1.

Cmaous 4. Tpugpmopayemamnas conv 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-
alnupazun-3-un)-4-memunghenun)-1-gpmopnponan-2-ona (noayuunu payemuieckyro cmecs)

B MukpoBONHOBBIN cocyn 3arpyxkanu 1-¢rop-2-(4-metun-3-(4,4,5,5-terpamerni-1,3,2-
nuokcabopoaH-2-wmi)peHnT)ponan-2-o (0,050 T, 0,10 MMOJIb), 3-Opom-6-
(Tpudropmermn)umunaso| 1,2-a]nupasun-8-amun (Ilpumep 4, Cragus 6; 43,0 mr, 0,153 mmons),
TT'® (2,0 ma) u pacteop KoCOs (1,0 M, 0,41 wmn, 0,41 mmonb). PeakumoHHyr0 cmech
Aera3upoBaId ¢ MOMOIIBI Ny U HarpeBajiu mpu OOJy4eHHH MHUKPOBOJHOBBIM H3JIYYEHUU TPU
120°C B Teuenne 20 munyT. Peakimonnyio cmech pasdasuan MeCN u MeOH, u ¢punbTpoBanu.
IIponykr oummanu mnpenaparusHoii BDOXX-MC (pH=2) u »3m0€HT 3aMOpaxXuBalud U
IO UIN3NPOBAIH € TIONYYEHUEM MPOAYKTa B BUe Oenoro tBepaoro emectsa (14 mr, 28%).
KX-MC, paccuutano aas Ci7H7FsN4O (M+H)": m/z=369,1; naiineno 369.4. 'H amp (400
MI'u, AIMCO-de) 6 7,76 (c, 1H), 7,65 (ym. ¢, 2H), 7,59-7,54 (m, 2H), 7,52 (n, J=1,7 I'u, 1H),
7,42 (n, J=8,1 I'n, 1H), 4,39 (n, J=47,9 'y, 2H), 2,18 (¢, 3H), 1,47 (n, J=1,8 'y, 3H).

IIpumep 25. Tpudropaueratas cojib 2-(3-(8-amuuo-6-(1-(merni-dsz)-1H-nupasoan-
S-un)umuaazo[1,2-alnupaszun-3-ni)-4-mernidennn)-1,1-nudpropnponan-2-oaa

(eAMHUYHBI JHAHTHOMED)
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-TFA

Cmaous 1. 1-(memun-ds)-5-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-un)-1H-

nupasoi
n\/lln
n-N B,o
L/ B,

VKa3aHHBIA B 3aroJIOBKE MPOAYKT MOJYYaldd C MOMOINBI Crnocoda, OMUCAaHHOTO B J.
Label Compd. Radiopharm 2012, 55, 467-469 ¢ Ttoii momudukammeii, uro 1H-nmpason u
nonmMeTaH-d; UCMONIb30BAIN B KaYeCTBE UCXOMHBIX MaTepuajoB. H-Oytmwmmutwii (1,6 M B cmecH
rekcados, 8,08 mu, 12,9 MMob) MpUOABISIIA B TeUEHHE 2 MHHYT K NEPEMEIINBAEMON CMeCH
1H-nmupazona (0,800 r, 11,8 mmonb, Aldrich) B TI'® (23,5 mu) mpu 0 °C B atmocdepe a3ora.
3arem npudasisn nogmerad-ds (1,87 r, 12,9 mmonp,Aldrich), peakioHHy0 cMech HarpeBau
710 KOMHATHOH TEMIIEpaTyphl U NEPEMELIUBAIN B TeUeHHe 23 4acOB. PEaKIIMOHHYIO CMECh 3aTeM
oxnaxnam no 0°C u mpubasnsimn H-Oytmmtuii (1,6 M B cmecu rekcanos, 8,81 mui, 14,1
MMOJIb). PeaklinOHHYI0 CMech HarpeBajy 10 KOMHATHOH TEMIepaTypbl B TEYEHHUE OTHOTO Haca,
3ateM oxyaxpanu g0 -78 °C. IlpubaBmsum  2-usonponokcu-4.4.5,5-rerpamernn-1,3,2-
auokcaboponaH (3,59 mn, 17,6 mmonb), 1 cMmecy nepememmBanu npu -78°C B TeueHue 15
MHUHYT, 3aT€M HarpeBajyd IO KOMHATHOW TeMIepaTypbl U IEpeMEIlNBAId B TEUYEHUE HOUU.
Ipubasmsimu HackimeHHbii NH4Cl (90 mut), u cmech skcrparuposamu JAXM (350 mu u 2x100
). OpraHudeckue SKCTPakThl OObenuMHWIM, cymuian Hag NapSOs ¢uibTpoBAIM U
KOHLIEHTPUPOBAIM C MOJYYSHHUEM JKEJIAeMOro MPOAYKTa B BHIE TBEPAOTO BEILIECTBA, KOTOPOE
UCTIONB30BAIH O€3 TOTOJHUTEbHONW OYHCTKH.

Cmaous 2. Tpugpmopayemamnuas conv 2-(3-(8-amuno-6-(1-(memun-ds)-1H-nupazon-5-
un)umuoasof 1, 2-aJnupasun-3-un)-4-memunghenun)-1,1-ougpmopnponan-2-ona (eounuynuvlil
sHanmuomep)

B cocyn 3arpyskanu equHUYHBIA n3oMep 2-(3-(8-amuHO-6-0poMumunaszol 1,2-a]nmupasus-
3-un)-4-merungennn)-1,1-nudpropnponan-2-oma (0,100 r, 0,252 mmons, u3 Ilpumepa 29,
Cragus 3), 1-(merun-ds)-5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-mn)- | H-mupasomna (159
mr, 0,755 mmonp) u TI'® (2,0 mi). Cmech aerazuposanu u npudasnsim 1,0 M pacteop KoCOs
(0,63 ™, 0,63 mMmonp). PeakMOHHYIO CMe€Ch CHOBA AETra3supOBAIM M NPHOABISUIN AATyKT
nuxjiop[ 1, 1'-6uc(nudpennndochuno)peppouet |namnanus (I1I) ¢ nuxnopmeranom (0,041 r, 0,050
MMOJb). Peakunonnyro cmech Harpesanu a0 90 °C B TeueHune 4 yacoB. PeakIMOHHYIO CMeCh

OXJIAMIIA 10 KOMHATHOH TeMmriepaTypbl U QuibTpoBanu. IIpoaykr ouminmanu mpenapaTuBHOM
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BDXKX-MC (pH=2). XKXX-MC paccuurano musi CyoH;sD3FoNgO (M+H)*: m/z=402,2, naiineHo:
402,1. 'H SIMP (500 MI', JIMCO-dg) & 7,78 (c, 1H), 7,58-7,53 (m, 2H), 7,49 (c, 1H), 7,45 (x,
J=7,9 I'n, 1H), 7,42 (n, J=1,9 I'y, 1H), 6,45 (n, J=1,9 I'y, 1H), 5,98 (T, J=56,0 I', 1H), 2,25 (c,
3H), 1,54 (c, 3H). "F IMP (470 MI', IMCO-dg) & -74,66 (c), -129,27 (mn, J=56,1, 30,1 I'r).
IIpumeps! 26 u 27. 2-(3-(8-amuno-6-(TpHdTOopMeTHN)NMHUAA30[1,2-a]nupa3uH-3-11)-

4-merungennn)-1,1-nudgropnponan-2-oa (3HaHTHOMEPHI 1-2)

Cmaous 1. 2-(3-opom-4-memungpenun)-1,1-oucpmopnponan-2-on
F

K pactBopy 1-(3-Opom-4-merundenun)sran-l-ona (3,1 r, 15 mMmomp) B cyxom
aneronutpuie (15 mu) nocnenosatensHO npudassny (GpomaudTopMern)Tpumerniacuia (5,1
i) (Combi-Blocks, QC-0668) u tpudpenundochun (4,6 r, 17 mmons). 3aTeM Mo Karsim
npubasnsn  1,3-mumernn-3,4,5,6-rerparunpo-2(1H)-mupumuauaon (3,5 w1, 29 Mmonb).
Peak1oHHy10 CMeCh MepeMeInnBaii IpU KOMH. TEMIL. B TeUeHHe HOUYM. B peakiroHHy0 K00y
Ha BOISIHON OaHe KOMHATHOH TemmepaTyphl nmo kamism npubasimsuin KOH (15 mu, 45 Mo,
3,0 M). banro ynansiam, ¥ peakLHOHHYIO CMeCh OBICTPO TepeMelInBaiud B TeueHne 2 4. B
peaKkIMOHHYIO KOJOYy Ha BOASHOH OaHe CHOBAa NPU KOMHATHOH TeMIlepaType IO Karuisim
npubasnsin HCIL (15 mu, 30 mmone, 2,0 M). Cmech skctparuposaiu MTBE (3 x 30 m).
OObenuHeHHbIE OpraHuueckue ciou cyuriy Hag NapSOys, GUIbTpOBaIM U KOHLIEHTPUPOBAIH.
Ouncrka xpomarorpadueit Ha cunmkarene (5-25% MTBE/cmech rekcaHoB) nania TMOJYYUTH
YKa3aHHOE B 3aroJIOBKE COENMHEHUE B BHUJE CBETJIO-KEITOW MACISHUCTOH xkuakoctu (3,2 T,
73%). "H SIMP (400 MI', CDCl3) & 7,70 (n, J=1,9 T'n, 1H), 7,33 (ux, J=8,0, 1,9 'y, 1H), 7,24
(1, J=7,8 T, 1H), 5,67 (r, J=56 T'ny, 1H), 2,40 (c, 3H), 2,28 (c, 1H), 1,63 (c, 3H). °F AMP (376
MI'u, CDCls) 6 -129,39 (an, J=280, 56 I'y, 1F), -130,48 (an, J=280, 57 I', 1F).

Cmaousa 2. 1,1-ougpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-

un)ghenun)nponan-2-on
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Cwmecp 2-(3-Opom-4-metundenun)-1,1-nupropnponan-2-ona (0,50 r, 1,8 mmomb),
ouc(nuaakonaro)audopa (0,55 r, 2,2 mmonb), auerara kanus (0,59 r, 6,0 MMOIb), U TUXJIOpHIA
ouc(rpudpennndocpun)namaausa(Ill) (51 mr, 0,072 mmons) B TI'® (7,2 mu) nera3upoBanu B
TedeHue 5 MUH ¢ noMmoibo Np. CMech HarpeBajiu B MUKPOBOJIHOBOM u3nyueHuu npu 135°C B
Teuenne 20 MmuHyT. Peakimonnyio cmech pasbasmnn EtOAc u ¢uusrposamn uepes Celite®,
ononackuBamn EtOAc. @uibTpaT NpPOMBIBAIIM BOIOHW, a 3aTEM HACBHIIICHHBIM BOIHBIM
pacTBOPOM XJiopua HaTpusi, Cymwin Hag Na,SO,, GunbTpoBanu u koHIeHTpupoBan. Q4uCTKa
xpomatorpadueit Ha cunukarene (10-34% MTBE/cmech rekcaHoB) ajia MOJYYUTh YKa3aHHOE B
3arojioBKe COEAMHEHHE B BUAE NMPO3padyHOi MacisHucToi skupkoct (0,63 1, 93%). 'H smP
(400 MI', CDCl3) & 7,86 (m, J=2,3 I'u, 1H), 7,44 (an, J=8,1, 2,3 I'n, 1H), 7,19 (x, J=8,0 I'L,
1H), 5,75 (t, J=57 ', 1H), 2,53 (c, 3H), 2,27 (¢ 1H), 1,65 (¢, 3H), 1,34 (c, 12H). "°F SIMP (376
MI'u, CDCls) & -129,71 (mn, J=280, 56 I'y, 1F), -130,76 (nn, J=280, 57 I'y, 1F). )KX-MC nas
C16H2,BF,0, (M-OH)*: paccunTtano m/z=295,2; naiineno 295,1.

Cmaous 3. 2-(3-(8-amuno-6-(mpughbmopmemun)umuoasof 1,2-alnupazun-3-un)-4-
memunghenun)-1,1-ougpmopnponan-2-on (Hzomepwor 1-2)

Cwmecp 3-Opom-6-(Tpudropmermnm)umunaso| 1,2-a|nupasun-8-amuna (Ilpumep 4, Cranus
6; 0,13 1, 0,46 mmonb), anaykr auxnop| 1,1'-6uc(anpennndocduno)peppoueH|nanmanus (II) ¢
nuxjopmeranom (76 wr, 0,093 mmons), 1,1-mudTop-2-(4-metun-3-(4,4,5,5-rerpamerun-1,3,2-
nuokcabdoponan-2-un)denun)nponan-2-oja (0,19 r, 0,51 mmons), TT'® (7,8 mu) u 1,0 M K,CO;3
(Bomn.) (0,93 mu, 0,93 mMMonb) JerasupoBaju ¢ NMOMOIIBID N, B TE€YeHHE 5 MHH, a 3aTeM
HarpeBanu 10 80°C B Teyenue 4 u. PeakumoHHyw cMmech pa3daBuimu Bomod (10 mun) wu
skcrparupoBain  EtOAc (3x8 wmiy). OObenuHEHHbIE OpraHUYeCKHe CJIOM TPOMBIBAIU
HACBILIEHHBIM BOJIHBIM pacTBOpoM xjopuna Hatpus (15 wi), cymmmm Ham NaSOy,
bunpTpoBanK U KOHLIEeHTpupoBaiu. Ourctka npenaparusaoii BOYKX Ha xononke C-18 (pH=10,
32-52% MeCN/0,1% NH4OH (Bomn.) B Tewyenwe 5 wmwuH, 60 MI/MUH) Jana TOJYYHUTH
pauemuueckuii mpoaykT (65 wr). Oumctka xupanbHoii BOXX Ha komonke AD (30%
rekcada/iPrOH (0,1% Et,NH), 17 mn/mun) nana [Ipumep 26 B Buze 0enoro TBepAOro BEIIeCTBa
(nmepBeIfi 3mroupyeMslii m3omep, tg=25,0 muH, 24 wmr, 13%) u Ilpumep 27 B BHae Oenoro
TBEPJIOTO BELIECTBA C METAJUIMYECKHM OTTEHKOM (BTOPOH 3IIOMPYEMBIN n3omep, tg=28,2 MuH,
28 mr, 16%).

Ipumep 26 (M3omep 1): 'H SAMP (400 MI'n, JIMCO-de) & 7,77 (c, 1H), 7,66 (ym. c,
2H), 7,58 (c, 1H), 7,57 (», J=1,9 I'n, 1H), 7,54 (n, J=2,0 I'u, 1H), 7,45 (&, J=8,0 I'y, 1H), 5,99 (c,
1 H) 5,98 (r, J=56 'y, 1H), 2,21 (c, 3H), 1,54 (¢, 3H). '°F SIMP (376 MI'y, IMCO-de) & -66,87
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(c, 3F), -128,74 (mn, J=270, 56 I'n, 1F), -129,82 (nm, J=270, 56 Ty, 1F). XX-MC mus
C7H6FsN4O, (M+H)*: paccunTano m/z=387,1; naiineno 387,1.

Ipumep 27 (M3omep 2): 'H SAMP (500 MI'y, IMCO-dg) & 7,77 (c, 1H), 7,65 (ym. c,
2H), 7,59-7,56 (m, 2H), 7,54 (n, J=1,9 I'n, 1H), 7,45 (n, J=8,1 T'n, 1H), 5,99 (c, 1H), 5,98 (,
J=56 T, 1H), 2,21 (c, 3H), 1,54 (¢, 3H). "°F SIMP (470 MI', JIMCO-de) & -66,87 (c, 3F), -
129,04 (mn, J=270, 56 T'u, 1F), -129,72 (nn, J=270, 56 I'u, 1F). )KX-MC nmis Ci7H;6FsN4O
(M+H)": paccuurano m/z=387,1; naiineno 387,1.

[pumep 28. 2-(3-(8-amuH0-6-(2-MeTHII0KCA30-5-Un)umMuaa30[1,2-a|lnupazun-3-mi)-

4-metungenni)-1,1-gupropnponan-2-oa
F

Cmaous 1. 6-0pom-3-uooumuoasof 1, 2-ajnupazun-8-amun
Br

I.

NN
N" NH,

Cycnensuto 6,8-nubpom-3-unonumunasol1,2-ajnupasuna (539 mr, 1,34 MMonb) B KOHLIL
NH,OH (Bomgn.) (10 wmu) nHarpeBasiu go 150°C B Tewenme 15 MuH npu oOmydeHHH
MHKpPOBOJIHOBbIM M3nydeHueM. ITocie oxnaxaenust no 0 °C, peakunOHHYIO cMech pa3daBuiIn
XOJIOAHOM Bomoi u ¢uibTpoBamn. CoOpaHHOE TBEpAOEe BEIIECTBO 3aTe€M MPOMBIBAIH XOJIOAHON
BOJIOH C TIOJIyYE€HHEM YKa3aHHOTO B 3ar0JIOBKE COSUHEHUS B BUIe OEJIOro TBEPAOrO BEIIEeCTRa C
MeTaJTM4eCKUM OTTeHKoM (356 wmr, 79%). XX-MC nna CeHsBrIN; (M+H)*: paccuurano
m/z=338,9, 340,9; naiineno 338,8, 340,9

Cmaous 2. 2-(3-(8-amuno-6-opomumuoazof 1,2-alnupazun-3-un)-4-memunghpenun)-1,1-

oughpmopnponan-2-on

Cmecb 6-Opom-3-uonumunasol1,2-ajnupasun-8-amuna (0,12 r, 0,35 wmmoms), 1,1-

nudTop-2-(4-merun-3-(4.,4,5,5-rerpameri- 1,3,2- nnokcadoponan-2-ui)peHmn)npomnan-2-oia
(0,13 r, 0,35 mmons), Terpakuc(tpudpenundochun)nannanusa(0) (24 mr, 0,021 mmons), EtOH



185

(5,0 M) u 2,0 M Na,COs (Boms.) (0,35 mu, 0,70 MMonb) nerasupoBajy B TeUEHHE 5 MHH C
nomouibio Nj. PeakIinoHHYI0 CMeCh 3aTeM HarpeBaju B MUKPOBOJHOBOM peakTope npu 130°C B
teueHue 2x30 muH. PeakuuoHHYy!0 cMechb BbBUIMJIM B Boay M skcTparupoBaiun EtOAc.
OObennHeHHbIE OpraHMYECKHe CJIOU MPOMBIBAJIN HACHILEHHBIM BOAHBIM PAacCTBOPOM XJIOpHIA
HaTpus, cyui Hag Na,SOy, dunbsrpoBaiu U KoHIeHTpupoBainu. QOuucTka Xxpomarorpadueii Ha
cunukarene (20-80% EtOAc/JIXM) nana noay4uTh yKa3aHHOE B 3ar0JIOBKE COSAMHEHUE B BHIE
xenroro Teepaoro semectBa (0,14 1). XKX-MC ana CigHigBrFoN,O (M+H)*: paccuurano
m/z=397,0, 399,0; naiineno 397,0, 399,0.

Cmaous 3. 2-(3-(8-amuno-6-(2-memunoxcazon-5-un)umuoazof 1, 2-aJnupazun-3-un)-4-
memunghenun)-1,1-ougpmopnponan-2-on

B 1 r mepHbIii cocyn 3arpyskanu 2-(3-(8-amuHo-6-6pomMumunasol 1,2-alnupasun-3-mn)-4-
merwidenmn)-1,1-qudproprnponan-2-on (8 wmr, 0,02 wmmomb), aagykr auxmop[l,l'-
ouc(nudpenundpochuno)peppouet namaaust (II) ¢ nuxmopmeranom (3 mr, 4 MKMONIB) U 2-
metun-5-(4,4,5,5-terpamerui-1,3,2- muokcadoponan-2-un)okcazon (13 mr, 0,060 mmons). TT'®
(0,4 mi), a 3arem mpubasismu 1,0 M K,CO3 (BonH.) (50 Mk, 0,050 mmonb) . PeakunonHyro
CMECh HENpPOJOJDKUTENBHO JIerasupoBalu ¢ moMoinbio Ny, a 3arem Harpesanu npu 80°C B
TeueHue 12 4. Harpesanue npomospKaiy, U PEaKLUOHHYIO CMECh NEPEMEIINBAIN B TEUEHUE 2
nus.  PeakumoHHylo cmech uisTpoBamn uepes cioii Celite® u Na,SO, a 3arem
koHUeHTpupoBanu. Ounctka npenapatusHo BOXKX nHa komonke C-18 (pH=10, 26-46%
MeCN/0,1% NH4OH (BomH.) B TeueHue S5 muH, 60 MI/MHH) faja MOJYYUTh yKa3aHHOE B
3aroJIoBKe COeIMHEHHE B BHJIE OEJIOro TBEPAOro BEILIeCTBA ¢ METAUINYECKUM OTTEHKOM (2,4 Mr,
30%). 'H SAMP (400 MI'n, MCO-dg) & 7,64 (c, 1H), 7,59 (mn, J=8,1, 1,9 I'u, 1H), 7,53 (x,
J=1,9 I'y, 1H), 7,46 (n, J=8,1 I'u, 1H), 7,39 (¢, 1H), 7,29 (yu. c, 2H), 7,27 (¢, 1H), 5,99 (T,
J=56,0 T'uy, 1H), 5,98 (c, 1H), 2,40 (¢, 3H), 2,19 (¢, 3H), 1,55 (c, 3H). XXX-MC nns
CaoHaoFaNsO, (M+H)™: paccuurano m/z=400,2; naiineno 400,2.

Ipumep 29. 1,2 Tpudropauerarnas coab 2-(3-(8-amuno-6-(1-merni-1H-nupazon-5-

un)umuaaszo[1,2-ajnupazun-3-un)-4-merundeaun)-1,1-gudpropnponan-2-oaa (Uzomep 1)

Cmaous 1. 2-(3-opom-4-memungpenun)-1,1-oupmopnponan-2-on (nepewiii sn0upyemoiii

usomep)
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K pacrBopy 1-(3-6pom-4-metundenmn)atan-1-ona (15 r, 70 mmons) (Combi-Blocks, SH-
5880) B CyXOM ALETOHUTpPUIIE (70 MUT) MOCJIEI0BATEIIbHO npuOaBIISIIH
(6pomaudropmermm)rpumermicunan (17 mi) (Combi-Blocks, QC-0668) u tpudenundpochun
(22 1, 85 mmonp). 3arem mo karsaM npudaBsuk  1,3-aumernn-3,4,5,6-terparuapo-2(1H)-
nupuMuIUHOH (3,5 mut, 29 MMmounb). PeakIMOHHYIO CMech TepeMelIMBad TPU TeMIepaType
OKpYy:Karolel Cpeapl B T€YSHHE HOYU. B peakiMOHHYI0 KOJIOy Ha BOISTHOW OaHe KOMHATHOM
TEMITEPATypPhI Yepe3 KarelbHYI0 BOPOHKY o KaruisiM npubdasisin KOH (70 mu, 210 mmons, 3,0
M). baHioo ynansuim, W PeakIUOHHYI CMeCh OBICTPO MepeMemnnBaiu B TeueHue 1,5 4. B
PEaKIMOHHYIO KOJIOY Ha BOISIHOW OaHe CHOBA NMPU KOMHATHOW TEMITEPAType uepe3 KarelbHYHo
BOopoHKY MeriieHHo npudasisu HCI (70 mi, 140 mmone, 2,0 M). CMech 3aTeM 5KCTparupoBaju
MTBE (3 x 125 mi). OObenrHeHHbIE OpraHudecKre cion cymuian Hag NaxSOa, ¢unsrpoBanu u
KoHueHTpuposanmu. OuncTka xpomarorpaduell Ha cuimkarene (CTyNneHUaThld rpagueHT: 5%,
3areM 19% MTBE/cmech rekcanoB) obecneunia paleMHUYecKOe COEJUHEHHE B BUAE XKENTON
macnssHUCTOH skupkoctu (17 r1). Oumctka xupanbHOW mnpenapatuBHoil BOXXX Ha kojoHke
Phenomenx Lux Amylose-1 (5% EtOH/cmech rexcanos, 18 Mi1/MUH) najga MOJyYUTh YKa3aHHOE
B 3arojIOBK€ COEAMHEHHE, KOTOPOE MPEACTABISIO COOOI MEepBbIM 3JIFOUPYEMbIH 3HAHTHOMED
(tr=8,9 MUH) B BUJIE CBETJIO->KENTON MacistHUCTOH kuakoctu (7,1 r, 38%). 'H SIMP (400 MI',
CDCl3) & 7,70 (m, J=1,8 T'u, 1H), 7,33 (nx, J=8,3, 1,7 I'u, 1H), 7,24 (n, J=8,1 'y, 1H), 5,67 (t,
J=56 T'n, 1H), 2,40 (c, 3H), 2,24 (c, 1H), 1,63 (c, 3H). '°F SIMP (376 MI'y, CDCl3) & -129,40
(nm, J=280, 56 I'y, 1F), -130,49 (nn, J=280, 57 I'ny, 1F).

Cmaous 2. 1,1-ou¢pmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-

un)ghenun)nponan-2-on (Hzomep 1)
F._ .F

Cwmecp 2-(3-Opom-4-merundennn)-1,1-gudropnponan-2-ona (mepBbId  SIMOUPYEMBIH
uzomep) (0,50 r, 1,8 mmoib), Ouc(muuakonaro)audopa (0,55 r, 2,2 mmorb), anerara kanus (0,58
r, 5,9 Mmonp) u nuxnopuna ouc(tpudenmndochun)namnaaus (II) (50 mr, 0,072 mmons) B TT'D
(2,5 mu) gerasupoBanu B TeueHUe S MHUH ¢ oMoibio Np. CMech HarpeBai B MUKPOBOJIHOBOM

m3nyueHun npu 135°C B teuenne 20 muHyT. Peakumonnyro cmech paszbaBmiu EtOAc u
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dumsTpoBamn uepes Celite®, omonackusamu EtOAc. @unbTpaT MpOMBIBANN BOIOH, a 3aTeM
HACBILIEHHbIM BOJIHBIM PAacTBOPOM XJOpuzaa HaTpus, cywin Haa Na,SOs, ¢unpTpoBanu M
KoHUueHTpuposanu. Ounctka xpomartorpadueit Ha cunukarene (1-5% EtOAc/cmech rexcaHoB)
Jaja TOJYYUTh YKa3aHHOE B 3arojiOBKE COEJUHEHWE B BHUIAE MPO3PAYHOH MACISIHUCTOH
skunkoctu (0,53 1, 79%). 'H AamP (400 MI'u, CDCl3) 6 7,86 (n, J=2,2 'y, 1H), 7,44 (on, J=8,0,
2,2 T'y, 1H), 7,19 (», J=8,0 ', 1H), 5,74 (T, J=56 'y, 1H), 2,53 (¢, 3H), 2,28 (c, 1H), 1,65 (c,
3H), 1,34 (¢, 12H). XKX-MC nns Ci;sH»nBF,0, (M-OH)": paccunrano m/z=295,2; HaiineHo
295,1.

Cmaous 3. 2-(3-(8-amuno-6-6pomumuoazof 1,2-alnupazun-3-un)-4-memunghpenun)-1,1-

ougpmopnponan-2-on (Hzomep 1)

Cmech 6-Opom-3-uonumunasol1,2-ajnupasun-8-amuna (1,21 r, 3,56 wmmons), 1,1-
nudTop-2-(4-metun-3-(4.,4,5,5-rerpamer- 1,3,2- nnokcadoposnan-2-ui)enmn)npomnan-2-oia
(M3omep 1) (1,10 1, 3,56 mmons), TT'® (17,8 M) u 1,0 M K,COs3 (Boas.) (10,7 ma, 10,7 MMonb)
Jera3upoBaId B TeUeHWEe S5 MUH ¢ momouipto Ny 10 npubasneHust aagykra aumxmop[l,1'-
ouc(nudpenunpochuno)peppouen|namnaaus (II) ¢ nuxmopmeranom (581 mr, 0,711 mmons).
Cwmecp CHOBa Jiera3upoBaji B TeueHHe 2 MHH ¢ NmoMoubpio Ny PeakiMoHHyIO cMech 3aTem
HarpeBajy B FepMETUYHO 3aKpbIToM cocyae npu 80°C B TeueHne Houu. BonHbli ciolt ynansy,
U opraHuyeckuil cioii koHueHtpuposaimu. Ouncrka Ha cuimkarene (50-100% EtOAc/cmech
reKCaHOB) JaNia MOJNyYHTh YKasaHHOe B 3aroyioske coemmuenne (1,15 T, 81%). 'H SIMP (400
MTI'u, IMCO-d¢) 6 7,62 (c, 1H), 7,58-7,51 (m, 3H), 7,49 (n, J=1,7 I'u, 1H), 7,42 (x, J=8,0 I'yy,
1H), 7,26 (c, 1H), 5,98 (c, 1H), 5,97 (t, J=56 T'n, 1H), 2,17 (c, 3H), 1,53 (c, 3H). "°F SIMP (376
MTI'u, CDCls) & -129,26 (mn, J=280, 56 I'y, 1F), -130,28 (nn, J=280, 57 I'y, 1F). )KX-MC nas
C16H16Ym.F,N4O (M+H)*: paccuntano m/z=397,0, 399,0; naiineno 3970, 399,0.

Cmaous 4. 2-(3-(8-amuno-6-(1-memun-1H-nupazon-5-un)umuoasof 1,2-alnupasun-3-un)-
4-memungpenun)-1,1-oupmopnponan-2-on, 1,2 TOY (Hzomep 1)

B cocyn 3arpyKaiu 2-(3-(8-amuHO-6-0pomumunasof 1,2-a]mupasun-3-m)-4-
merwidennn)-1,1-gudroprnponan-2-on (M3omep 1) (0,87 r, 2,2 mmons), agaykt auxmuop[l,1'-
ouc(nudpenundpochuno)peppoueH|namaaus (II) ¢ nuxmopmeranom (0,36 r, 0,44 mMmonb) u
NUHAKOJIOBEI 3¢up 1-mermn-1H-nupason-5-Ooponosoii  kuciorel (1,4 1, 6,6 MMOIB).
ITpubasmsmu TT'® (5,0 mi), a 3arem 1,0 M K,CO3 (BoxH.) (5,5 mn, 5,5 MMonb). PeakiioHHyo
CMECh HENPOJOJIKUTENBHO JerasupoBalu ¢ MoMolnbio No, a 3arem Harpesanu npu 80°C B
Teuenne 12 u. Peaxumonnyio cmech dusTpoBami uepes cioii Celite® u NaySOs, a 3atem

koHUeHTpupoBanu. Ouunctka npenapatuBHoii BOXKX nHa komonke C-18 (pH=2, 12-30%



188

MeCN/0,1% T®VY (BogH.) B TeueHue 5 MuH, 60 MJI/MUH) [aja MOJTyYUTh YKA3aHHOE B 3ar0JIOBKE
coenunenne (0,46 r, 40%). 'H SIMP (500 MI'u, IMCO-dg) & 7,78 (c, 1H), 7,67 (yu. c, 2H),
7,57-7,53 (m, 2H), 7,48 (c, 1H), 7,44 (n, J=8,0 I'y, 1H), 7,42 (n, J=1,9 'y, 1H), 6,44 (1, J=1.9
I'n, 1H), 5,97 (t, J=56 'y, 1H), 5,97 (c, 1H), 4,01 (c, 3H), 2,24 (c, 3H), 1,54 (c, 3H). '°F AMP
(470 MI'y, IMCO-de) 6 -74,56 (c), -128,94 (nn, J=270, 56 I'm), -129,58 (an, J=270, 56 I'm).
KX-MC pnst CogHz FoNgO (M+H)*: paccunrano m/z=399,2; Haiineno 399, 1.

Ipumep 30. 2-(3-(8-amuuHo0-6-(1-meTna-1H-nupazon-5-nia)umuaaso[1,2-ajnupasun-
3-na)-4-meruidenunn)-1,1-nudpropnponan-2-on (Uzomep 2)

VYka3aHHO€ B 3arojoOBKE€ COECJUHEHHE CHUHTE3UPOBAJIM B COOTBETCTBUM C METOAMKOU
JKCIepuMeHTa, aHanorudHoil cunresy Ilpumepa 29, Cramum 1. Oumncrka panemMudeckoro
COeIMHEHHUs] ¢ MOMOIIBI XHupanbHO mpemnapatuBHoii BOJKX na komonke Phenomenex Lux
Amylose-1 (5% EtOH/cmech rekcaHoB, 18 mui/MuH) nana MOJNYYUTb YKa3aHHOE B 3aroJIOBKE
COEAMHEHUE, KOTOPOe MPENCTABILIIO cOOO BTOPOW 3youpyemblii sHaHTHOMEP (tr=11,6 MuH,
Usomep 2). 'H SIMP (400 MI'n, CDCl3) & 7,70 (m, J=1,9 T, 1H), 7,33 (um, J=8,0, 1,9 'y, 1H),
7,24 (n, J=8,0 I'u, 1H), 5,67 (1, =56 T'n, 1H), 2,40 (c, 3H), 2,27 (c, 1H), 1,63 (¢, 3H). "’F AMP
(376 MI', CDCl3) 6 -129,39 (an, J=280, 56 I'm), -130,48 (mx, J=280, 57 I'm).

Cmaousa 2. 1,1-ougpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-2-
un)ghenun)nponan-2-on (Hzomep 2)

Vka3zaHHOE B 3arojIoOBKe COEIHMHEHUE CUHTE3UPOBAJIN B COOTBETCTBHUU C METOIUKOMN
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sKcriepuMenTa, aHaitorndHo [Ipumepy 29, cranuu 2, 3amemas 2-(3-6pom-4-merundenmn)-1,1-

audroprponan-2-o (M3omep 2) 2-(3-6pom-4-metundenun)-1,1-mudTopnponas-2-

onom(Uzomep 1). KX-MC ans CgH2oBF,0, (M-OH)*: paccumnrano m/z=295,2; naiineno 295, 1.
Cmaous 3. 2-(3-(8-amuno-6-opomumuoasof 1,2-alnupazun-3-un)-4-memungpenun)-1,1-

oughmopnponan-2-on (Hzomep 2)

VKa3aHHOE B 3arojiOBKE COEIMHEHHE CHUHTE3UPOBAIN B COOTBETCTBUU C METOIHMKOHN
sKcriepuMenTa, aHanormyHod Ilpumepy 28, cragmm 2, 3amemas 1,1-mudrop-2-(4-merni-3-
(4.,4,5.5-terpamerm-1,3,2-nrokcadboponan-2-wi)dpenun)nponan-2-on (M3omep 2) 1,1-mudrop-
2-(4-metun-3-(4,4,5,5-rerpamerun-1,3,2-nuokcabopomnan-2-wn)penmn)nponas-2-ojgom (M3omep
1). XX-MC mns C6HiBrFoaN4O (M+H)*: paccuntano m/z=397,0, 399,0; naiineno 397,0, 399,0.

Cmaous 4. 2-(3-(8-amuno-6-(1-memun-1H-nupazon-5-un)umuoasof 1,2-aJnupazun-3-un)-
4-memuncpenun)-1,1-oupmopnponan-2-on (Hzomep 2)

VKa3aHHOE B 3arojioBK€ COEIMHEHHE CHHTE3UPOBAIN B COOTBETCTBUU C METOAMKOMN
sKkcnepuMenTta, aHanornuHo Ilpumepy 29, cragum 4, 3amewmas 2-(3-(8-amuHO-6-
opomumupasol1,2-almupasun-3-un)-4-merundennn)-1,1-nudpropnponan-2-on (M3omep 2) 2-(3-
(8-amunO-6-Opomumunasol 1,2-a]nupasus-3-mn)-4-merundennn)- 1, 1-nudproprnponan-2-onom
(Mzomep 1). 'H SIMP (500 MI'i, IMCO-dg) & 7,68 (c, 1H), 7,56 (n, J=1,9 T'u;, 1H), 7,54 (un,
J=8,1, 1,9 T'y, 1H), 7,45 (¢, 1H), 7,43 (n, J=8,3 I'u, 1H), 7,38 (n, J=1,9 I', 1H), 7,25 (yu. c,
2H), 6,40 (n, J=1,9 I'u, 1H), 5,97 (1, J=56 I'u, 1H), 5,97 (c, 1H) 4,04 (c, 3H), 2,23 (c, 3H), 1,53
(c, 3H). XKX-MC ansa CaoHy FoNgO (M+H)*: paccunrano m/z=399,2; naiineno 399,2.

IIpumeps! ot 31 go 48, 100, 106 u 108.

ITpumeps! ot 31 1o 48, 100, 106 u 108 cuHTE3MpPOBANIN B COOTBETCTBUHU C NIPOLIEAYPAMH,
aHayornuHbeIMU nipeactaBieHHbM B [Ipumepe 28, Ctapuu 3 (Criocod A); ITpumepe 29, Craguu 4
(Crnioco6 B); umu I[Tpumepe 30, Ctaguu 4 (Criocod C). Jlannble nepeuncieHsl B Tadmuie 3.

Tabauuna 3.
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pu

mep

HaszBanue

Cnoco0

KX-MC
[M+H]"

AMP cnexkTpsl

31

3-(8-amuHO-3-(5-
(1,1-nudrop-2-
TUAPOKCHUIIPOTIAH-2-
wi)-2-
MeTUI(heHUT)UMuIa3
o[ 1,2-a]mupa3un-6-

wn)-4-propbeHsamun

456,1

32

2-(3-(8-amuHO-6-
(mupuMuANH-5-
wi)umuaasof 1,2-
a|mupasun-3-mn)-4-
metuidennn)-1,1-

mudroprponan-2-o1n

397.1

33

2-(3-(8-amuHO-6-(2-
METOKCUTTUPUIUH-3-
wn)umunasof 1,2-
a|mupa3un-3-un)-4-
metwidennn)-1,1-

au¢ToprnponaH-2-oi

426,1

34

2-(3-(8-amuHo-6-(2-
METUJITHA30II-5-
wi)umunasof 1,2-
a]mupasun-3-mn)-4-
metwidennn)-1,1-

nudropriponan-2-o1

416,2

35

2-(3-(8-amuHO-6-(3-
¢Top-2-
METUJITUPUIUH-4-
wi)umunasof 1,2-
a|nmupasun-3-mn)-4-
metuipennn)-1,1-

nudroprponan-2-oin

428.,3
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pu

mep

HaszBanue

Cnoco0

KX-MC
[M+H]"

AMP cnexkTpsl

36

2-(3-(8-amMuHO-6-
(1,5-mumernn-1H-
nupason-4-
wn)umunasof 1,2-
a]nupasun-3-un)-4-
metwidennn)-1,1-
nudropriponan-2-o1n

(u3omep 1)

413,1

37

2-(3-(8-amuHo0-6-(1-
meTui- 1 H-upaszon-
4-um)umunazol 1,2-
a|mupasun-3-mn)-4-
metuipennn)-1,1-
mudropriponan-2-o1n

(u3omep 1)

399.1

38

2-(3-(8-amuHO-6-
(1,3-mumernn-1H-
nupason-4-
wiumunasof 1,2-
a]nupasun-3-un)-4-
metwidennn)-1,1-
nudropriponan-2-oi

(u3omep 1)

413,2

39

2-(3-(8-amuHO-6-
(3,5-mumernn-1H-
nupazon-4-
wn)umunasof 1,2-
a|mupasun-3-mn)-4-
metuipennn)-1,1-
mudroprponan-2-o1n

(u3omep 1)

413,1
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pu

mep

HaszBanue

Cnoco0

KX-MC
[M+H]"

AMP cnexkTpsl

40

2-(3-(8-amuHO-6-
(1H-nupazon-4-
wnumunasof 1,2-
a|mupasuH-3-ui)-4-
metwidennn)-1,1-
mudropriponan-2-oi

(m3omep 1)

=

RS

385,1

41

2-(3-(8-amuHO-6-
(1,3-numernn- 1H-
Upa3o-S-
wnumunasof 1,2-
a|mupasun-3-mn)-4-
metuipennn)-1,1-
mudropriponan-2-o1n

(u3omep 1)

413,2

42

2-(3-(8-amuHO-6-
(1,4-mumernn-1H-
nupaszon-S-
wiumunasof 1,2-
a]nupasun-3-un)-4-
metwidennn)-1,1-
nudropriponan-2-oi

(u3omep 1)

413,1
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pu
mep HaszBanmue R Cnoco0 AXMC AMP cnexkTpsl
N [M+H]*
'H SIMP (500 MIw,
JAMCO-dg) & 7,68
(n, J=2,2 T'y, 1H),
7,59 (nm, J=8.,0, 2,0
2-(3-(8-amuHo-6-(1- I'm, 1H), 7,59 (c,
metuin- 1 H-nupason- 1H), 7,53 (¢, 1H),
3-wn)umunasof 1,2- 7,51 (m, J=2,0 T'm,
43 | aJmupazun-3-mn)-4- B 399.1 1H), 7,46 (n, J=8,1
metunpennn)-1,1- I'm, 1H), 7,08 (c,
nudroprponan-2-o1n 2H), 6,59 (m, J=2,2
(u3omep 1) I'm, 1H), 5,99 (T,
J=55,9 Tu, 1H),
5,97 (¢, 1H), 3,81
(c, 3H), 2,14 (c,
3H), 1,54 (c, 3H).
'H SIMP (600 MTw,
JIMCO-dg) & 8,46
(n, J=5,2 Ty, 1H),
7,98 (an, J=1,7, 0.9
2-(3-(8-amuHo-6-(2- I'm, 1H), 7,81 (c,
(TUAPOKCUMETHIT)ITHP 1H), 7,67 (c, 1H),
UAuH-4- 7,66 (an, J=5,2, 1,7
wi)umunasof 1,2- I'u, 1H), 7,59-7,57
44 B 426,1

a|mupasun-3-mn)-4-
metuidennn)-1,1-
nudroprponan-2-o1n

(n3omep 1)

(m, 2H), 7,46 (x,
J=8,7 T'u, 1H), 7,30
(c, 2H), 6,00 (T,
J=56 T'u, 1H), 5,98
(c, 1H), 5,40 (c,
1H), 4,58 (¢, 2H),
2,23 (¢, 3H), 1,56
(c, 3H).
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pu
mep HaszBanmue R Cnoco0 AXMC AMP cnexkTpsl
N [M+H]*
'H SIMP (500 MIw,
JIAMCO-dg) & 8,46
(n, J=5,2 T'y, 1H),
7,98 (sBHbIH C, 1H),
2-(3-(8-amuHO-6-(2- 7,81 (¢, 1H), 7,67
(TUAPOKCUMETHIT)ITHP (c, 1H), 7,66 (an,
WUIUH-4- J=53, 1,8 T'u, 1H),
wi)umunasof 1,2- 7,62-7,54 (m, 2H),
45 C 426,1
a|mupasuH-3-ui)-4- 7,46 (n, J=8,8 Im,
metuidennn)-1,1- 1H), 7,29 (c, 2H),
nudroprponan-2-o1n 6,00 (T, J=56,0 I'y,
(13omep 2) 2H), 5,98 (ym. c,
IH) 5,41 (c, 1H),
4,58 (c, 2H), 2,23
(c, 3H), 1,56 (c,
3H).
'H SIMP (600 MIw,
JIMCO-dg) & 8,99
Tpudropauerar 2-(3- (mn, J=2,2 Ty, 1H),
(8-amMuHO-6-(6- 8,44 (m, J=8,2 TL,
(TUAPOKCUMETHIT)ITHP 1H), 7,84 (c, 1H),
AAUH-3- 7,71 (c, 1H), 7,65
wi)umunasof 1,2- (n, J=8,3 T'y, 1H),
46 B 426,5

a|mupasun-3-mn)-4-
metuidennn)-1,1-
mudropriponan-2-
ona

(n3omep 1)

7,60-7,55 (m, 2H),
7,46  (sBHBIA T,
J=8,6 T'u, 3H), 5.99
T, J=56 Ty, 1H),
5,99 (c, 1H), 4,68
(c, 2H), 2,24 (c,
3H), 1,55 (c, 3H).
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pu
L KX-MC
mep HaszBanmue R Cnoco0 AMP cnexkTpsl
[M+H]*
No
'H SIMP (500 MIw,
JIMCO-dg) & 7,83
(c, 1H), 7,80 (c,
1H), 7,60-7,53 (M,
2H), 7,45 (m, J=8,0
2-(3-(8-amuHO-6-(3-
T, 1H), 7.27 (c,
meTui- 1 H-mupaszon-
; 1H), 5,97 (1, J=56,0
4-um)mmunaszol 1,2- H
N~ Iy, 1H), 5,97 (c,
47 | a]nupazun-3-wmn)-4- S B 399,1
N 1H) 232 (c, 3H).
metwipennn)-1,1- :
2,26 (c, 3H), 1,54
augTopnponaH-2-oJ, 19
(c, 3H). "F AMP
1,2 T®Y (u3omep 1)
(470 M T', IMCO-
dg) & -74.10 (c), -
128,91 (mm, J=270,
56 T'), -129,58 (an,
J=270, 56 I'my).
'H SIMP (600 MIw,
JIMCO-dg) & 7,70
(c, 1H), 7,63 (c,
Tpudropauerar 2-(3- IH), 7,59 (an,
(8-amMuHO-6-(3- J=8,0, 1,9 T'y, 1H),
METHJIU30KCa30JI-3- 7,54 (n, J=2,0 T'h,
wi)umunasof 1,2- 1H), 7,46 (n, J=8,1
48 B 400,1

a|mupasun-3-mn)-4-
metuidennn)-1,1-
nudroprponan-2-o1n

(n3omep 1)

I'm, 1H), 7,40 (ym.
¢, 2H), 6,65 (c, 1H),
598 (1, J=56 I,
1H), 5,98 (c, 1H),
2,26 (¢, 3H), 2,19
(c, 3H), 1,55 (c,
3H).
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pu
mep HaszBanmue R Cnoco0 AXMC AMP cnexkTpsl
N [M+H]"
2-(3-(4-(8-amuHO-3-
(5-(1,1-nudrop-2-
TUAPOKCHUIIPOTIAH-2-
wi)-2-
MeTUI(heHUT)UMuIa3 oﬁﬂ
100 | o[1,2-a]mupasun-6- mm,f:& AN B 561,2
wn)-1H-nupazon-1- %
wn)-1-
(unkobyTankapOoOH
WT)a3eTUANH-3-
WUJT)alleTOHUTPUJT
'H AMP (500 ML,
JIMCO-dg) & 9,36
(n, J=2.1 T'y, 1H),
9,01 (m, J=2,2 Ty,
1H), 8,75 (t, J=2,1
I'm, 1H), 8,02 (c,
1H), 7,68 (c, 1H),
2-(3-(8-amuHo0-6-(5- 7,57 (m, 2H), 7,46
(MeTHICYIbPOHUIT )T (n, J=7,9 T'u, 1H),
UpUIuH-3- 7,38 (ym. ¢, 2H),
106 | wn)umunasof1,2- B 474,1 599 (t, J=56 I,

a]mupasun-3-mn)-4-
metwidennn)-1,1-

nudropriponan-2-o1n

2H), 5,97 (c, 1H),
3,35 (c, 3H), 2,24
(c, 3H), 1,56 (c,
3H). "F sIMP (470
MTI'1i, DMSO-dg) § -
734, -129,25

J=56
-129.27

J=56

(sBHBIA T,

I'w),
(sBHBIA T,

I'm).
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pu
mep HaszBanmue R Cnoco0 AXMC AMP cnexkTpsl
N [M+H]*
'H SIMP (500 MIw,
JAMCO-dg) & 7,85
(n, J=8,2 T'y, 2H),
TpudropauerarHast 7,78  (sBHBI &,
conb (4-(8-amuno-3- J=8,3 I'y, 3H), 7,67
(5-(1,1-nudprop-2- (c, 1H), 7.61-7.56
T'UIPOKCUIIPOTIaH-2- ; (m, 2H), 7,50-7,44
Him)-2- " (v, 1H), 6,00 (,
108 | meTundenun)umunas B 439,1 J=56 T'y, 1H), 6,00
o[ 1,2-a]mupa3un-6- (c, 1H), 2,26 (c,
w1)(h eHrT)OOPOHOBO - 3H), 1,56 (¢, 3H).
i xmemorsr (1,3 F SIMP (470 MI'w,
TOVY:1 MOJIEKYJ1a JIMCO-de) 6 -74,31
ITpumep 108) (), -128,9 (anm,
J=270, 57 Tu), -
129,6 (mm, J=270,
56 ')

B¥yka3piBaeT Ha NaMbHENINYI0 AEPUBATU3ALMIO IIOCJE OMHUCAHHOTO KPOCC-COYETaHMs
Cy3yku (CHsITHE 3aIIUThI /MM K3TIUPOBAHUE XJIOPHAAMU KUCIOT UIIH CYJIb()OHMIXJIOPHIAMN).
Ipumep 49. 2-(3-(8-amuno-6-(1H-1,2,4-tpuazon-1-un)umuaaso|l,2-ajnupaszun-3-

ui)-4-metunpenni)-1,1-gugropnponan-2-oa

Cwmech 2-(3-(8-amuu0-6-0pomumuaso| 1,2-a|nupasun-3-un)-4-merundennn)-1,1-
mudroprponan-2-ona (u3 Ilpumepa 28, Cragus 1) (9 mr, 0,02 mmons), 1,2,4-tpuaszona (5 wmr,
0,07 mmomb) u Cs,CO5 (22 mr, 0,07 mmoinb) B NMP (62 mxu) HarpeBanu ripu 110°C B Teuenue 2
4, a 3arem nipu 120°C B Teuenue 3,5 4. Peakunonnyio cmech pazdasuian MeOH u unbTpoBanu.
Ounctka npenapatuBHoii BOXXX na kononke C-18 (pH=10, 30-41% MeCN/0,1% NH,OH

(BomH.) B TeueHue 5 MuH, 60 MJI/MMH) Aana MOJy4YUTh YKAa3aHHOE B 3aroJIOBKE COENMHEHHE B
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suze 6enoro Teepaoro Bemectra (1 mr, 10%). XKX-MC nns CgHsFoN;,O (M+H)*: paccuurano
m/z=386,2; HatineHo 386,1.

IIpumep 50. Tpudropauerar 2-(3-(8-amuH0-6-(1-meTna-1H-nupaszon-5-
uia)umugaso[l,2-ajnupasun-3-uia)-4-merundenni)-1,1-nudpropodyran-2-oaa

K pactBopy 3-6pom-N-merokcu-N,4-numerundenzamuna (0,36 r, 1,4 mmons) B TT® (5,6
mut) ripu 0 °C, mo xaruisam npudasssiiy stunmarauiiopomun B TI'® (4,2 mi, 4,2 mmons, 1,0 M).
banto 0°C yOpanu, ¥ peakLMOHHYIO CMeCh IepeMellnBalld B TeueHHe HOYH. PeakumnoHHYIO
cmech cHoBa oxyammwiu 10 0 °C, u peakumonHyro cmech racuimu Hackim. NH4Cl. Cwmech
skcrparupoBann EtOAc (3x). OObenuHeHHble opraHudeckue cion cymuian Hax MgSOy,
¢upTpoBa u KoHuUeHTpupoBanu. Ounctka xpomartorpaduedi Ha cunukarene (1-15%
EtOAc/cmech rekcaHoB) naja IMOJYyYUTh YKa3aHHOE B 3arojiOBKE COEIMHEHHE B BUae OeJoro
tBepaoro Bemiectsa (0,29 r, 92%). 'H sMmP (400 MTI'u, CDCl3) 6 8,12 (m, J=1,7 T'u, 1H), 7,79
(mn, J=8,0, 1,7 T'u, 1H), 7,32 (n, J=7,9 T'u, 1H), 2,96 (q, J=7,2 T'u, 2H), 2,45 (c, 3H), 1,22 (T,
J=7,2T1, 3H).

Cmaous 2. 2-(3-opom-4-memungpenun)-1,1-oucpmopoyman-2-on

VYka3aHHOE B 3arojiOBK€ COEAMHEHHE CHUHTE3UPOBAIU B COOTBETCTBUU C METOAMKOMN
SKCIIEPUMEHTa, AaHAJIOTMYHOH mpumepam 26 u 27, cragum 1, 3amemast 1-(3-Opom-4-
merundernmnponan-1-ou 1-(3-6pom-4-merindennn)sran-1-onom. 'H SIMP (400 MI'y, CDCl3)
8 7,66 (m, J=1,7 I'u, 1H), 7,32-7,22 (m, 2H), 5,70 (1, J=56 I'u, 1H), 2,40 (c, 3H), 2,15 (¢, 1H),
2,09-1,89 (m, 2H), 0,81 (r, J=7,5 'y, 3H). "°F SIMP (376 MI't;, CDCl3) & -129,89 (az, J=280, 56



199

I'm), -131,16 (mn, J=280, 56 I'n).
Cmaousa 3. 1,1-ougpmop-2-(4-memun-3-(4,4,5,5-mempamemu-1,3,2-ouoxcaboponan-2-

un)ghenun)oyman-2-on

VKa3aHHOE B 3arojIOBKE COEIMHEHHE CHUHTE3UPOBAJIM B COOTBETCTBUU C METOIHMKOHN
SKCIIEPUMEHTA, AHAJIOTUYHON npumMepam 26-27, cranuu 2, 3ameras 2-(3-0pom-4-MeTrieHr)-
1,1-gudropOyran-2-on  2-(3-6pom-4-merundenun)-1,1-nupropnponan-2-omom. XKX-MC nns
C7H,4BF,0, (M-OH)*: paccunTano m/z=309,2; naiineno 309,2.

Cmaousa 4. 2-(3-(8-amuno-6-opomumuoazof 1,2-alnupazun-3-un)-4-memungpenun)-1,1-

ougpmopbyman-2-on

Vka3aHHOe B 3arojioBK€ COEJUHEHHE CUHTE3UPOBAIH B COOTBETCTBUU C METOAUKOMN
sKCHepuMeHTa, aHanornyHoi Ilpumepy 28, cragum 2, 3amemas 1,1-mudTop-2-(4-mernn-3-
(4.,4,5,5-terpamerni-1,3,2-nuokcaboponan-2-wn)penmn)oyran-2-on  1,1-audrop-2-(4-metun-3-

(4,4,5,5-terpamerun- 1,3,2-nruokcabopoian-2-m)heHu ) IPOTaH-2-0JIOM. KX-MC TUTSI
C7HsBrFoN4O (M+H)™: paccuurano m/z=411,1, 413,1; naiineno 411,0, 413,1.
Cmaous 5. Tpugpmopayemam 2-(3-(8-amuno-6-(1-memun-1H-nupazon-5-

un)umuoasof 1, 2-aJnupasun-3-un)-4-memunpenun)-1,1-oucpmopoyman-2-ona

VKa3aHHOE B 3arojiOBKE COEIMHEHHE CHUHTE3UPOBAJIM B COOTBETCTBUU C METOIHMKOHN
skcniepumenTa, anHamormuHod Ilpumepy 29, Cramgum 4, 3amemas 2-(3-(8-amuHO-6-
opomumunaso[ 1,2-a]nupazun-3-mn)-4-merundennn)-1,1-nudpropdyran-2-on  2-(3-(8-amuHO-6-
6pomumunaso| 1,2-a]nupasus-3-mn)-4-merunderun)- 1, 1-mudropnponas-2-onom (Msomep 1). 'H
SAMP (400 MI', IMCO-dg) & 7,74 (c, 1H), 7,54-7,48 (m, 2H), 7,47-7,41 (M, 3H), 7,40 (n, J=1,9
I'n, 1H), 6,39 (n, J=2,0 'y, 1H), 6,03 (T, J=56 'y, 1H), 4,03 (c, 3H), 2,25 (c, 3H), 2,06-1,91 (m,
1H), 1,91-1,79 (m, 1H), 0,71 (t, J=7,3 I', 3H). ’F SIMP (376 MI'r, JIMCO-dg) & -74,29 (c), -
128,57 (un, J=270, 56 T'm), -130,62 (mm, J=270, 56 T'n). KX-MC nns CoiHuFoNcO (M+H)™:
paccuutano m/z=413,2; Haiineno 413,2.

IIpumep S1. TpudropaueratHass coab 2-(3-(4-ammuuo-2-(1-merni-1H-nupazon-5-

uwir)umugaso[2,1-f][1,2,4]rpuasun-7-ua)-4-metundenni)-1,1-aupropnponan-2-oaa
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(eIMHUYHBI YJHAHTHOMEP)

[
.' ::—S:" “TFA
-N N
N \
Vg N-N.__~
HO CHF,

Cmaous 1. 7-6pom-2-xnopumuoasof2, 1-f[1,2,4]mpuazun-4-amun
NH

=

CI‘“{“H ‘N \[/)

He
Cmech  7-6pom-2.4-nmuxnopumunasol2,1-f][1,2,4]tpuasuna (96 wmr, 0,358 wmmoIb,
nosyueH, kak onucano B W0O2016183094) B ammuake (2M/EtOH) (3 mi1, 6,00 mmorns) u TT'D (2
MJT) TIepeMeIInBajIi IPU KOMHATHOHN TeMmrepaType B TedeHue | 4, U JieTydne BelecTBa yIasiIu
8 saxyyme. OCTaToOK MPOMBIBATIH 3PuUpoM, GPHUIBTPOBAIN U CYLIWIH HA BO3AyXe C MOJyYEeHUEM
YKa3aHHOTO B 3aroJIOBKE COEIMHEHHs B BHIE PO30BOro TBepaoro Bemectsa (79 mr, 89%). KX-

MC, paccunrano aias CsHyBrCINs (M+H)*: m/z=247,9, naiineno: 247,9.

Cmaous 2. 2-(3-(4-amuno-2-xnopumuoasof2, I1-f][ 1,2,4 mpuasun-T-un)-4-memunchenun)-

1,1-ougpmopnponan-2-on
NH,

HO CHF,

Cwmechb 7-Opom-2-xmopumunaszo[2,1-f][1,2,4]rpuasun-4-amuna (55 mr, 0,22 mmons), 1,1-
nudTop-2-(4-metun-3-(4,4,5,5-rerpamern- 1,3,2- nuokcadoponan-2-mi)denun ) npomnan-2-oia
(m3omep 1) (u3 IIpumepa 29, Cragus 2) (90 mr, 0,29 mmouns), PdCla(dppf) (24,3 mr, 33 MkMoIb)
u kapbonara xamus (1M/H,0, 0,55 mn, 0,55 mmonb) B nuokcane (3 mi) SapSoruposanu N, B
TeueHrue 5 mMuH u HarpeBaiu A0 80°C B TeueHne HOUU. PEaKIIMOHHYIO CMECh Pa3AeIIIA MEXIY
Bonoit u EtOAc, u crnon paspenmmu. Bognsiit cnoii skcrparuposam EtOAc, n oObennHeHHbIE
OpPTaHUYECKHE CJIOM MPOMBIBAJIN HACHIIEHHBIM BOIHBIM PACTBOPOM XJIOPHA HATPHS, CYIIWUIIH
Han MgSOy, punbTpoBanu u koHueHTprpoBainn. OcraTok ounmany ¢isur-xpomarorpadueit (0-
100% EtOAc/cMech rekcaHOB) C TOJYYE€HHEM YKA3aHHOTO B 3arojIOBKE COCNUHEHUSI B BUIEC
6enoro TBepaoro Bemectsa (45 mr, 58%). KX-MC ans CisH;sCIFoNsO (M+H)*: m/z=354,1,
HalineHo: 354,0.

Cmaous 3. Tpugpmopayemamnaa cono 2-(3-(4-amuno-2-(1-memun-1H-nupazon-5-
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un)umuoasof2, 1-f][1, 2,4 mpuazun-T7-un)-4-memunghenun)-1,1-ougpmopnponan-2-on (Hzomep 1)

B cmech 2-(3-(4-amunHo-2-xnopumunaso|2, 1-f][1,2,4 Jrpuasun-7-un)-4-metundenmn)-1,1-
nudprtopnponan-2-oma (45 wmr, 0,13  wmmonw), 1-merun-5-(4,4,5,5-trerpamermn-1,3,2-
nuokcadoponan-2-un)- |H-nupazona (79 mr, 0,38 mmons), agaykra PdCl,y(dppf)-CH,Cl, (20,8
mr, 25 Mkmounb) u kapbonara Hatpus (1M/H,O, 0,38 mn, 0,38 mmonb) B auokcane (3,0 mu)
6apborupoBanu N, B Teuenune 5 muH U Harpesanu 10 130°C npu oOay4eHHH MHKPOBOJHOBBIM
u3jydyeHueM B TedeHue | 4. Peakumonnyro cmech pazbasunu EtOAc, ¢punbTpoBanu uepes Cioit
celite® u koHIeHTpupoBain. Ocrarok pacreopmin B MeOH u ounmanu npenapatusaoit BOXKX
(pH=2) ¢ monyuyeHnem yka3zaHHOTO B 3arosioBke coenunenus (15 mr, 30%). )KX-MC paccuurtano
a1 C19HaoFoN,O (M+H)™: m/z=400,2, maitneno: 400,2.

Ipumep S2. Tpudropaueratnas coap 2-(3-(4-amMmuHO-2-(2-MeTHIOKCA30.1-5-

uim)umuaaso|2,1-f][1,2,4] rpuasun-7-un)-4-mertundenni)-1,1-audpropnponan-2-oaa

(eIMHUYHBI YJHAHTHOMEP)

NH;

JlaHHOE COeOUHEHHE CHHTE3MPOBAIM B COOTBETCTBUE C METONMKOH, OMUCAHHOW ISt
IIpumepa 51, ucmonw3ys 2-merun-5-(4.4,5,5-rerpamerm-1,3,2-nuokcabopoiaH-2-iI)oKca3o
BMecTO 1-merun-5-(4,4,5,5-rerpamermn-1,3,2-nuokcadoponan-2-mn)- 1 H-nupaszona va Craanu 3.
'H SIMP (500 MI'y, JIMCO) & 8,42 (c, 2H), 7,73 (¢, 1H), 7,69 (n, J=1,9 T, 1H), 7,54 (ux,
J=8,1, 1,9 I'y, 1H), 7,52 (¢, 1H), 7,40 (m, J=8,1 I'u, 1H), 5,99 (t, J=56,0 I'u, 1H), 2,47 (c, 3H),
2,28 (c, 3H), 1,56 (c, 3H). XKX-MC paccuurano ansa CioHioFaNgOy (M+H)™: m/z=401,2,
Halimeno: 401,1.

Hpumep 53. 2-(5-(8-amuH0-6-(TpUTOpMeTHI)NMHAA30[],2-a]mupa3uH-3-ui)-2-
¢prop-4-mernndenunn)-1,1,1-rpudropnponan-2-o

FF

AV

NH.,

Cmaous 1. 1-(2-¢pmop-5-uo0-4-memunghenun)sman-1-on
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K 0°C pactBopy metui- 2-prop-5-uon-4-merundensoara (300 mr, 1,02 mmons) u N, O-
AUMEeTHAruApoKcrIaMuHa rugpoxmnopuna (119 wmr, 1,22 mmons) B OessogHom TI'® (5 wmu)
npubasnsin  MetuiamarHuiiopomun 3M B Et,O (2,0 mi, 6,1 MMOJib), U AaHHBIA pPacTBOP
OCTaBWJIM TIOCTETIEHHO HATrPEeBaThCs 10 TEMIIEPATyPbl OKPYIKAIOIIEH Cpeibl P MePEeMEINBAHUN
B TeueHHe HOuu. PeakimoHHy0 cMech oxnaxaain 10 0°C 1o rameHust HaChIIIEHHBIM XJIOPUIOM
aMMOHWUsI (BOZH. ). PeakiinonHyro cmech pa3dasuiu stunaneratoM (20 mi) u Bonoi (3 mur). Cron
pa3nenuii, U OPraHMYECKHH CJIOH MPOMBIBAIH BONOH (3%3 M), 1 00BbETUHEHHBIE BOAHBIE (Da3bl
skcTparupoBanu stwianeratoM (5 mi). OObenuHEHHBIE OPraHUYECKHe CJIOH TPOMBIBAIIN
HACBILICHHBIM BOAHBIM PAacTBOPOM xJjiopuaa Hatpus (5 mu), cymwim Han Na SOy, GunsTpoBamu
U KOHLEHTPUPOBAIU 6 6akyyme. HEOUWINEeHHBbIH MPOAYKT OYHMINAIH Xpomarorpaduei
CombiFlash (kononka ¢ cunmukarenem 40 r, smoupyst 0-20% >THnaneTaToM/CMEChI0 TeKCaHOB) C
TosyueHneM xenaemoro npoaykra (174 mr, Bexox 61%). 'H SIMP (400 MI'u, CDCls) & 8,27-
8,31 (m, 1H), 7,00 (ut, J=11,6, 3,6 'y, 1H), 2,62 (yur ¢, 3H), 2,47 (yu. ¢, 3H).

Cmaousa 2. 1,1, I-mpughmop-2-(2-¢hmop-5-uo00-4-memunchenun)nponan-2-on
HO cF
F 3

K 0°C pacrBopy 1-(2-¢prop-5-non-4-merundenumn)stan-1-ona (174 mr, 0,626 mMmoib)
nocyeioBaTesbHo npubdasisuin Tpumerw(tpudropmerin)cunad (2,0 M B TT'®) (0,60 mn, 1,3
MMoJib) U (propun Terpabytunammonusi (1,0 M B TI'®) (0,063 mnu, 0,063 mMmounb), u
MOJIyYEHHBI PACTBOP OCTaBHJIM MOCTENIEHHO HArpPeBaThCs A0 TEMIEPAaTyphbl OKPY KArOIIei
cpenbl. PeakiIMOHHYIO CMeCh racuiii MprOaBIeHHEM METAHOJIOM M OYHIIAN Xpomarorpadueit
CombiFlash (kononka ¢ cunmukarenem 20 r, amoupysi 0-40% sTunaneraToM/ CMEChIO TEKCAHOB) C
nosyueHneM sxenaemoro npoxykra (150 mr, Bexox 69%). 'H SIMP (400 MI'n, CDCl3) § 8,0 (x,
J=8 I'n, 1H), 7,0 (1, J=13 'y, 1H), 2,96-2,98 (m, 1H), 2,44 (c, 3H), 1,86 (c, 3H).

Cmaous 3. 1,1, I-mpupmop-2-(2-pmop-4-memun-5-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)penun)nponan-2-on
g O CFa

Cwmecp 1,1, 1-Tpudrop-2-(2-prop-5-non-4-merundenmnn)nponan-2-ona (122 wmr, 0,350



203

MMonb), anerara kamus (103 wmr, 1,05 mmoms), 4,4,4'.4'5.55',5-okramermn-2,2'-6u(1,3,2-
nnokcaboponana) (134 mr, 0,526 mmoins) u agaykra PdCly(dppf)-CH,Cl, (29 wmr, 0,035 mmorns) B
1,4-nuokcane (2,0 Mi1) nerasupoBal U HECKOJIBKO pa3 MpoayBaiu N, 10 TOro, Kak HarpeBaiu
npu 105°C B repMeTM4yHO 3aKpBITOM coOcCylne B TeueHue Houu. Ilocne oxnaxkaeHus 1o
TEMIIEPaTypbl OKPYXKAIOWIEH Cpenpl HEOYHINEHHYI, PEeaKIMOHHYI CMeCh pa3OaBHIIH
stunaneraroM (15 M) u ¢unbrpoamu uepes cioii Celite®. Heopranudeckue Bemecrsa
TINATEJIbHO TPOMBIBAIM  ATWJIALETATOM U (QUIBTPAT KOHLEHTPHPOBAIU 6  GAKYYME.
HeounineHHplii NPOAYKT HEMOCPENCTBEHHO MCIOMB30BAIIM HA clenyromeil craguun  0e3
JOTONHUTENBbHOM ouncTki. 'H SIMP (400 MTI'y, CDCl3) 6 8,0 (1, J=8 T'u, 1H), 7,0 (m, J=13 I'L,
1H), 2,43 (c, 3H), 1,35 (¢, 3H), 1,29 (¢, 12H).
Cmaous 4. 2-(5-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupasun-3-un)-2-¢pmop-
4-memuncpenun)-1,1,1-mpugpmopnponan-2-on
Cwmecp 3-Opom-6-(Tpudropmerin)umunaso| 1,2-a|nupasun-8-amuna (Ilpumep 4, Cranus
30 wr

win)enrnn)ooporoBoit kucaotel (40 mr, 0,15 mmonb), kapbonata kanust (44,3 mr, 0,320 MMoIIb)

6;

, 0,11  wmmomp), (4-prop-2-mernn-5-(1,1,1-rpudrop-2-runpokcunponas-2-
u Pd(PhsP)s (16 mr, 14 mxmonsb) B 1,4-muokcane (0,6 mu) u Boxel (0,06 mir) merasupoBaiu
HECKOJIbKO pa3 mpoayBasd Ny (I) O TOro, Kak TOABEPINIM HATPEBAHHUIO 7pu OOJIy4EeHUH
MHUKPOBOJIHOBBIM M3JIy4EHHEM B I€PMETHYHO 3aKpbIToM cocyzae npu 130°C B TeueHme HOUH.
Bropyto AJUKBOTY (4-prop-2-metun-5-(1,1,1-rpudTop-2-runpokcurnponan-2-
win)enmn)ooporoBoii kucnotsl (40 mr, 0,15 mmonb) u npudasisiiu Pd(PhsP), (8 mr, 7 Mxmors),
u nepememusanue mnpojomkunu npu 130°C B Tewenuwe 1,5 u. Ilocne oxnaxaeHus 10
TEMIEePaTypbl OKPY’KaIOIeH Cperbl, PEaKLIMOHHYI0 cMech pa3daBuiu stunaneratoM (15 mi) u
bunsTpoBaNM uepe3 CIOU Celite®. Heoprannueckue BelnecTBa TIIATENBHO MPOMBIBAIU
STHJIALIETATOM, HEOYMIIEHHBI NponaykT ouminanu xpomartorpadueri CombiFlash (xomonka c
cunukarenem 12 r, smoupysi 0-20% meTtaHosa/ AUXJIOpPMETaHa) ¢ TOCIEAYIOUEeH OUYUCTKOU ¢
nomowwvio npenaparuBHoii BOYXXX Ha kononke C-18 (pH=2, 33-51% MeCN/0,1% T®Y (BoaH.)
B TeyeHue 12 muH, 60 MJI/MHH) C MOJYyYSeHHEM YKa3aHHOTO B 3arojioBke coemuHenus. KX-MC
nns C17H13F;N4O (M+H)*: paccuntano m/z=423,3; naiineno 423,3.

Ipumep 54. 2-(4-(8-amuH0-6-(TpUTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-ui)-5-
MeTHJInupuauH-2-uia)-1,1,1-rpudgropnponan-2-oa
FF

NH.

Cmaous 1. 4-6pom-N-memoxcu-N,S-OumemurnukoiuHamuo
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PactBop 4-OpoM-5-MeTHITUKOIUHOBOM KUCIOTHI (368 mr, 1,70 mmons), HATU (712 wr,
1,87 mmonb), DIEA (0,59 mi, 3,4 mmoinb) u N, O-IuMeTHITHIpOKCHUIaMiuHa ruapoxiaopunaa (199
mr, 2,04 mmonb) B DCE (10 mi) mepemeunBaiu nmpu TEMIIEPAType OKPYKaroIIed Cpensl B
TeyeHre HO4YM. HeouwinmeHHBIH mponykT ouuinanu xpomartorpadueit CombiFlash (konmonka ¢
cuukarenem 40 r, smoupyst 0-50% sTunaneratom/ CMEChIO T'€KCAHOB) C TOJIYyYEHUEM
skenaemMoro npoxykra (345 mr, Bbixon 78%). XKX-MC nns CoHBrN,O, (M+H)": paccuurano
m/z=259,1/261,1; Haitneno 259,1/261,1.

Cmaous 2. 1-(4-6pom-5-memunnupuoun-2-un)>man-1-on

K 0°C pactBopy 4-6pom-N-merokcu-N,5-numermnnukonnaamuaa (345 mr, 1,33 mMmorb)
B TI'® (6 mn) no xarusam npudasmsuu 3 M merunmarauiiopomun (0,6 mi, 1,8 mMmons), u
NOJIYYEHHBIH PAaCTBOP OCTABIJIM TOCTENIEHHO HArpeBaTbCs A0 TEMIIEPATYPhl OKpY’KarOIIeH
cpeabl MpU TEpPEeMELINBAHUM B TeueHHe HOouM. PeakumoHHyro cmech oxnaxnand g0 0°C mo
raiieHus] HACBIIIEHHbIM XJIOPHIOM aMMOHMs (BOAH.). PeakimoHHyr cMech pa30aBuin
stunaneratoM (20 mu) u Bonoit (3 mu). Crnon pazgenuiy, U OpraHHYeCKUil CJION MpOMBIBAIU
Bomoit (2x3 wmut), U oObenmuHEHHbIE BOIHBbIE (Dasbl HKCTpAarMpoBaiu STHiareratoM (5 ).
OObenuHeHHble OPraHMYECKHE CJIOW MPOMBIBAIN HACBHIIEHHBIM BOIHBIM PAacTBOPOM XJIOPUAA
Hatpust (5 wut), cymmm Hax NaxSOs, (QuabTpoBanM W KOHLUEHTPUPOBAIH 6 BaKYYME.
Heounmennsiii nponykt ountnamu xpomarorpadueri CombiFlash (kononka ¢ cunmkarenem 40 r,
smonpyst 0-60% >THaneraTa/cMeChbl0 TeKCAaHOB) ¢ TIOJIyYeHUEM kejlaeMoro npoaykra (155 wr,
BBIXO 54%). XKX-MC nns CsHgBrNO (M+H)*: paccunurano m/z=214,1/216,1; naiineno 214,0/
216,0.

Cmaous 3. 2-(4-(8-amuno-6-(mpugpmopmemun)umuoazof 1, 2-alnupasun-3-un)-5-
memuanupuoun-2-un)-1,1,1-mpugpmopnponan-2-on

Hcnonb3oBanu MeTONMKYy, aHAJIOTM4YHyr0 onucaHHoil ans Ilpumepa 53, craguit 2-4,
3aMeHsisi  1-(4-OpoM-5-MeTHIMUPUANH-2-WT)3TaH-1-OH B Ka4yecTBe KETOHAa ISl TOJYyYeHHUs
ykazaHHOro B 3arojioBke coenuHeHus. JKX-MC ms CigHisFeNsO (M+H)™: paccuurano
m/z=406,3; HatineHo 406, 1.

IIpumep 55. 2-(5-(8-amuuHo0-6-(TpUdTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-ui)-2-
¢proppenn)-1,1,1-tpudpropnponan-2-oa
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Hcnonb3oBau MeTONMKY, aHAJIOTM4YHYK onucaHHoi ans Ilpumepa 53, craguit 2-4,
3amensisi 1-(5-Opom-2-propdeHun)sTaH-1-0H B Ka4ecTBe KETOHA JUIsl TIOJYYEHHUsS] YKa3aHHOTO B
3arososke coenunenus. XXX-MC nnsa CigHy F/N4O (M+H)*: paccuntano m/z=409,3; naiineno
409,1.

IIpumep 56. 2-(3-(8-amuHo0-6-(TPUPTOpMeTHT)UMHUAA30([1,2-a|mupa3uH-3-
uia)dennn)-1,1,1-rpudropnponan-2-oa
FF
HO ~—F
L F
b H%\)(F
N~ N
NH,
Cmaous 1. 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-afnupazun-3-

un)ghenun)osman-1-on
0

NH;

Cwmecp 3-Opom-6-(Tpudropmermn)umunaso| 1,2-a]nupasun-8-amuna (Ilpumep 4, Cranus
6; 50 wmr, 0,18 mmonb), 1-(3-(4,4,5,5-trerpamerni-1,3,2-nuokcaboponan-2-wi)peHnn)3Tad-1-oHa
(88 mr, 0,36 mmonb), kapbonata kanus (74 mr, 0,53 mmonb) u Pd(PhsP)4 (25 mr, 0,021 MMoinb) B
1,4-nuokcane (2 mur) u Boge (0,20 mut) merasupoBaiv U HECKOJIBKO pa3 mpoaysBaiu N, (T) 1o
TOrO, KaK MOJIBEPINIM HarpeBaHUIO B T'€pPMETHUYHO 3aKkprIToM cocyze npu 120°C B TedyeHue 2 4.
ITocne oxnaXXIeHWsi 10 TEMIIEPATypPhbl OKPY)KAOLIEH Cpenbl, PeakIHMOHHYI0 CMeCh pa30aBmiin
sTunaueratoM (15 i) u unbrpoBamn uepes cioii Celite®. Heopranmueckue Bemecrsa
TIIATEJIbHO  MPOMBIBAJM  ATHJALETATOM M HEOUYHUINEHHBIM  TNPOAYKTOM.  OYHINAIN
xpomarorpapueri CombiFlash (kxomonka ¢ cunmkarenem 12 r, smoupys 0-15% wmeranonom/
IUXJIOPMETAHOM) C TOJIyUYe€HHEM JKeJaeMOoro npoaykra (66 mr, KoTopblii oOpadaTeiBanu Kak 57
mr). XKX-MC nns CisH; FsN4O (M+H)*: paccumtano m/z=321,3; Haiineno 321,1.
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Cmaousa 2. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoazofl,2-anupazun-3-un)ghenun)-
1,1,1-mpughbmopnponan-2-on

Hcnonp3oBaniu metonuky, a”anoruunyio Ilpumepy 53, cragum 2, 3amemas 1-(3-(8-
aMHHO-6-(TpudTopmernin)umunasol 1,2-alnupasus-3-mn)peHnn)stad-1-oH B KayecTBe KETOHA.
HeouninenHyo peakuoHHyI0 cMech ounmanu xpomarorpadueit CombiFlash (kxomonka c
cunukarenem 12 r, smoupys 0-15% weraHosa/ auxjopMmeTraHa) € MOCTEOYIOLIEH BTOPOIt
ouncTkoW Ha mpenaparuBHoii BOXKX Ha komonke C-18 (pH=2, 30-48% MeCN/0,1% ToOY
(BomH.) B Teuenue 12 muH, 60 mMu/MuH) ¢ monyueHueM xkejaemoro nponykra. XKX-MC nmns
C16H2FsN4O (M+H)": paccuurano m/z=391,3; naiineno 391,1.

Hpumep 57. 2-(3-(8-amuuH0-6-(TpUdTOpMeTHI)NMHAA30[],2-a]nupa3uH-3-ui)-4-

¢proppennn)-1,1,1-tpudropnponan-2-oa
FF
HO *—F

NH,

Cmaousa 1. Memun-3-(8-amuno-6-(mpugpmopmemun)umuoazof1,2-alnupazun-3-un)-4-

¢mopbenzoam

o
0/
F F
) H%XF
N’A\f“

NH,

HUcnonp3oBanmu npouenypy, ananoruunyro [Ipumepy 56, cramuu 1, 3amensis (2-¢rop-5-
(MeTokcukapOoHu )peHT)OOpHYI0 KHCIOTY B KadecTBe OOpPHON KUCIOTBHI Ui TOJYYeHUs
JkenaeMoro npoaykra (41 mr, Bexon 65%). XKX-MC ans CsHjoF4N4O, (M+H)": paccuurano
m/z=355,3; Hatineno 355,1.

Cmaous 2. 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupasun-3-un)-4-

¢Pmopghenun)sman-1-ou

0

F %
S
H"J\f"

NH,
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K 0°C pactBopy sTmi-3-(8-ammuno-6-(tpudpropmerninumunasol 1,2-ajmupazun-3-mn)-4-
¢rTopbenzoara (41 wmr, 0,11 mmonb)u O, N-mumerunruapokcunamuna rugpoxiaopuzaa (11,1 wmr,
0,114 mmonsp) B TT'® (0,8 mu) mpubasmsm 3,0 M MeTunmMarHuiiopoMua B AUSTUIIOBOM 3¢dupe
(0,2 mim, 0,6 MMONb), M pacTBOp OCTABWJIM IIOCTEIIEHHO HArpeBaTbCs 1O TEMIIepaTypbl
OKpY>KaroIlel cpenbl Ipu MepeMeIINBaHu B TeueHne 4 4. PeakIIMOHHYI0 CMeCh OXJIaKAAIu 10
0°C no rameHHs HACHIIIEHHBIM XJIOPHIOM aMMOHHUs (BOAH.). PeakioHHyI0 cMech pa3daBuin
stinaneraroM (20 mu) u Bomo# (3 mur). Cioum pasgeniuy, ¥ OPraHUYeCKUil CIIOW MPOMBIBAIIH
Bomoi (2x3 wmut), u oObenMHEHHbIE BOAHBIE (Pa3bl IKCTparupoBaju dTHUiaLeTaToM (5 mi).
OObenMHEHHBIE OpraHMYECKHe CJIOW TMPOMBIBAJIM HACHIIEHHBIM BOAHBIM PAaCTBOPOM XJIOpHIA
Hatpust (5 wut), cymmm Hax NapSOs, (QUABTPOBaNM W KOHIEHTPUPOBATIH 6 BAKYYME.
Heounmennsiii mpoaykt ounmamu xpomarorpadueit CombiFlash (kononka ¢ cunukarenem 12 r,
smonpys 0-15% meraHona/auxIOpMeTana) ¢ MONTYyYEHHEM JKeIaeMOoro mponykTa (24 mr, BbIXOL
75%). XKX-MC nns C15sH;oFsN4O (M+H)*: paccunrano m/z=339,3; naiineno 339,0.

Cmaous 3. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoazof 1, 2-afnupasun-3-un)-4-
¢dmopghenun)-1,1,1-mpugpmopnponan-2-on

Ucnonp3oBaniu metonuky, ananoruunyio Ilpumepy 56, cragum 2, 3amemas 1-(3-(8-
aMHIHO-6-(TpudTopmerwn)umunasol 1,2-almupasus-3-mnn)-4-propdpennn)stan-1-on B KadecTse
KEeTOHa AJid NOJy4deHHsl ykazaHHoro B 3arosioBke coeauHeHus. KX-MC ana Ci¢HpF7N4O
(M+H)*: paccunrano m/z=409,3; naiineno 409, 1.

IIpumep 58. 2-(5-(8-amuuo0-6-(TpUdTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-11)-6-
MeTuanupuauH-3-uia)-1,1,1-rpudgropnponan-2-o

R F

NH.

Hcnonp3oBaiin MeTONUKY, aHaorn4nyio I[lpumepy 54, craawmii 1-3, 3amensss S-Opom-6-
METHJIHHKOTHHOBYIO KHCJIOTY B Ka4eCTBE HMCXONHOH KapOOHOBOW KHCIOTBI VIS IOJYyYEHHS
ykazaHHoro B 3arosioBke coenuHeHus. KX-MC mna Ci6H 3FsNsO M+H)*: paccuuTaHo
m/z=406,3; HatineHo 406, 1.

IIpumepsr 59-60. 2-(3-(8-amuHo0-6-(TpudTopMeTHT)UMHAA30[1,2-a|nupa3uH-3-un)-4-

metuiadennn)-3,3,4,4,4-nenradpropdyran-2-oa (3HaHTHOMeEPHI 1-2)
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K cmecu  1-(3-Opom-4-merundenmn)stan-1-oma (0,10
(nentadropsTin)rpumerwicunana (0,098 mm) (TCL T3011) B TI'® (0,47 mu) mpu 0°C

npubasnsm Gropun terpadyrunammonust (4 Mk, 4 Mkmoub, 1,0 M B TI'®). Banro 0°C ybOpanwy,

0,47 wmomp) H

U PEaKLMOHHYIO CMECh NEepPEMEIINBAJIN B TeUeHHe HOUU. PeaKIIMOHHYI0 CMECh CHOBA OXJIAIWIN
1o 0 °C, u mpubaBsIM JONOIHUTENBHYIO opLuio gropuna rerpadyrunammonus (0,47 mi, 0,47
MMOJTb, 1,0 M B TI'®). banro 0°C ynansanu, U peakIMOHHYIO CMECh IEepPEeMEIINBAIN B TeUeHHE 6
4. PeaknuoHHyo cmech paszbaBmin Bomod u askcrparupoBanu Et,O (3x). OObennHeHHBIE
OpraHMYeCKHe CJIOU MPOMBIBAIM HACBILIEHHBIM BOAHBIM PacTBOPOM XJIOpUAA HATPUs, CYLIUIH
Han MgSOs u koHuentpupoBanmu. Ouncrtka xpomarorpadueit Ha cuinukarene (2-20%
EtOAc/cmech rekcaHoB) fajia MOJy4YUTh YKa3aHHOE B 3arojioBke coenuHenue (78 mr, 50%). 'H
SAMP (400 MI'u, CDCl3) 6 7,73 (c, 1H), 7,37 (n, J=8,0 I', 1H), 7,24 (x, J=8,1 I', 1H), 2,40 (c,
3H), 2,37 (¢, 1H), 1,78 (c, 3H). F SAMP (376 MI', CDCl3) & -77,84 (c, 3F), -121,37 (1, J=280
I', 1F), -123,02 (7, J=280 I'y, 1F).

Cmaousn 2. 3,3,4,4,4-llenmagpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)enun)oyman-2-on
F

F.|.F

VKa3aHHOE B 3arojiOBKE COEIMHEHHE CHUHTE3UPOBAIN B COOTBETCTBUU C METOIMKOHN
SKCIIEPUMEHTA, aHAIOTUYHON npumMepam 26-27, cranuu 2, 3ameras 2-(3-0pom-4-meTundeHrn)-
3,3,4,4,4-nenradpTopOyran-2-on  2-(3-6pom-4-merundenun)-1,1-nupropnponan-2-omom. KX-
MC pns C17H23BFs05 (M+H)*: paccunTtano m/z=381,2; Haiineno 381,1.

Cmaous 3. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-alnupasun-3-un)-4-
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memungpenun)-3,3,4,4,4-nenmagpmopoyman-2-oi (payemuyeckas cmecs)

Cwmecp 3-Opom-6-(Tpudropmermn)umunaso| 1,2-a]nupasun-8-amuna (Ilpumep 4, Cranus
6; 15 mr, 0,053 mmonp), annykra auxnop[ 1,1'-6uc(audennndocpuno)depponen|nanmagus (1I) c
10,7 wkwmomb), 3,3,4,4,4-nearadrop-2-(4-merun-3-(4,4,5,5-
teTpameTu-1,3,2-nuokcaboponan-2-ui)henun)oyran-2-ona (30 mr, 0,080 mmosb) B TT'D (0,90

auxjopmeranoMm (8,7  wr,
i) u 1,0 M K,COs (BoxH.) (100 Mk, 0,11 MMoib) aerasupoBaiiv ¢ moMolibio N, B TeueHue 5
MuH, a 3ateM HarpeBaiu npu 80°C B TeyeHue 16 4. PeakMoOHHYIO cMech (QUIBTPOBAIN uepes
Celite”®, omomackusamu MeOH. Ouncrka npenaparisuoii BOXKX Ha kononke C-18 (pH=10, 33-
53% MeCN/0,1% NH4,OH (BomH.) B TeueHue S5 ™muH, 60 MI/MHH) Haja paleMHYECKOe
coennnenne (14 mr). 'H SIMP (400 MI't, IMCO-de) & 7,79 (c, 1H), 7,66 (ym. ¢, 2H), 7,61 (M,
2H), 7,53 (c 1H), 7,48 (z, J=8,0 T'u, 1H), 6,74 (c, 1H), 2,24 (c, 3H), 1,73 (c, 3H). "°F SIMP (376
MI'u, IMCO-dg) 6 -67,17 (c, 3F), -77,12 (c, 3F), -120,31 (n, J=270 I'y, 1F), -122,20 (7, J=270
Iy, 1F). XKX-MC nns CgH;sFgN4O (M+H)*: paccuntano m/z=455,1; naiineno 455,1.

Cmaous 4. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoazof 1, 2-alnupasun-3-un)-4-
memuncpenun)-3,3,4,4,4-nenmagpmopoyman-2-on (>uanmuomepor 1-2)

OuncTka YacTH paLleMUYeCKOr0 COEAMHEHUsl CTaauu 3 ¢ MOoMOoLIbo XupaibHoi BOXX
Ha komoHnke AM-1 (10% rexkcan/EtOH, 18 wmu/munH) obecreunna Ilpumep 59 B BHIe
IPO3PavHOro OCTaTKa (SHAHTHOMEp |; IMepBBIN MOUPYEMBbIN SHAHTHOMED, tr=9,96 MuH, 3,4 Mmr)
u IIpumep 60 B BHIE MPO3pavyHOro OCTAaTKa (IHAHTUOMED 2; BTOPOH 3IIOUPYEMBIH SHAHTHOMED,
tg=15,7 mun, 3,5 mr).

Hpumep 59 (uantnomep 1): XX-MC pmma CisH;sFgN,O (M+H) pPaccYuTaHoO
m/z=455,1; HatineHo 455,2.

Hpumep 60 (3uanTHOMep 2): XKX-MC mna Ci;sH;sFsN,O (M+H)™: paccYuTaHo
m/z=455,1; natineno 455,2.

IIpumep 61. Tpudropauerarnas coJIb 1-(3-(8-amuno-6-

(Tpudropmerna)umuaaso|l,2-ajnupazun-3-ui)-4-meruiagenunn)-2-propunukiaoneHran-1-
oJia (cMech YeTbIpex H30MepoB)
NH,

N7 =N
F>‘/L\‘\/" 7
F
F <TFA
OH
F

Cmaous 1. 2-xnop-4-(yuxionenm-1-en-1-un)-1-memunbenszon
Cl

(L
(3
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HerasupoBanHasi cMecb 4-Opom-2-xiop-1-metundensona (0,600 r, 2,92 mmonb,Aldrich
528889), 2-(uukinomneHt-1-eH-1-mn)-4,4,5,5-terpamermn-1,3,2-guokcadoponana (0,680 r, 3,50
mmoitb,Combi-Blocks, PN-2510), Na,COs (2,0 M pactop, 4,4 mi, 8,8 MMOJIb) U KOMIUIEKC
nuxyopuna [1,1'-6uc(audenundocduno)peppouer|namiagus (II) ¢ nuxnopmeranom (162 wmr,
0,198 mmonp) B MeCN (5 mi) HarpeBasiu B repMeTUYHO 3akpbiToM cocyae no 110°C nHa
MaciasiHOW OaHe B TeueHMe 3 4acoB. PEaklUMOHHYIO CMeCh OXJAagWid 1O KOMHATHOW
Temneparypsl U pasaenunu mexay EtOAc u Bopoit. Opranuueckuil cjioi mpoMbIBaIU BOIOH €
NOCJIEAYIOLINUM MTPOMBIBAHUEM HACBILIEHHBIM BOJHBIM PACTBOPOM XJIOPUIA HATPUS, CYIIUIA HAJ
Na,SOy4, ¢unbTpoBasM W KOHIEHTpupoBatH. lIpoxykT ouunmanu Gadm-xpoMaTorpadueii,
smonpyst ¢ rpaguentom 0-50% EtOAc B cMecn rekcanos (520 mr, 92%). 'H SIMP (400 MI'w,
CDCl3) & 7,42 (n, J=0,9 I'u, 1H), 7,25 (an, J=7,9, 1,3 T'u, 1H), 7,17 (7, J=7,9 I'u, 1H), 6,20-6,16
(M, 1H), 2,73-2,65 (M, 2H), 2,59-2,50 (m, 2H), 2,38 (¢, 3H), 2,10-1,96 (M, 2H).

Cmaous 2. [-(3-xnop-4-memunghenun)-2-pmopyuxionenman-1-on  (cmeco yemuoipex

u30Mepos)
L |

OH
F
K pactBopy 2-xyop-4-(uukiomneHT-1-en-1-mn)-1-merundensona (0,050 r, 0,26 mmorb) B
MeCN (3 wmur) mpubasmsamn H,O (0,8 mn) u Selectfluor® (0,110 r, 0,311 mmons). Cmech
HarpeBaji B MUKPOBOJHOBOM peaktope 10 80°C B TeueHne 5 MUHYT. ALETOHUTPUI YAAJSUIN 6
saKyyme, U CMeChb paz0aBuin BooH u skcTparuposanu JAXM. OpraHudeckuii CI0i CyIniIn Haj
Na,SO.4, ¢unpTpoBamu u KoHUeHTpupoBaau. llpoaykr oummanu Qudm-xpomarorpaduet,
smoupys ¢ rpaaueHToM 0-30% EtOAc B cmecu rekcaHoB, ¢ MOJy4Y€HHEM NPOAYKTa B BHUIE
OecuBeTHON MacisiHUCTOM kuakoct (0,040 r, 67%).
Cmaous 3. 2-Omop-1-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouokcaboponan-2-

un)ghenun)yuxnonenman-1-on (cmecv uemovipex uzomepos)

-

O-g

OH
F

JlerazupoBaHHyI0 cMech 1-(3-xmop-4-metuindennn)-2-propuukionenTtas-1-oma (0,040 r,
0,18 mMmonb), Ouc(rmmHakonaro)audopa (89 mr, 0,350 mmons), amerara kamus (57 wmr, 0,58

MMOJIb), Tpuc(nubensumuneHaneron)aunamiaausa(0) (3,2 wmr, 3,5 wMkmomp) u  2-

murukinorekcunpochuno-2',4',6'-rpunzonponun-1,1'-oudpennmn (6,7 wmr, 0,014 wmmonb) B
nuokcane (1,16 M) HarpeBanu B repMETHYHO 3aKpbhIToM cocyae 1o 120°C B Teuenue 1,5 gacos.

OnnHaKoBBIE KOJMYECTBA KAKAOIO peareHTa NMpuOaBisIi U HarpeBaHue mpoaokanu mpu 120
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°C B TeuyeHHe 2 NOMOJHUTENIbHBIX 4acoB. llocne oxnaxkaeHusi 10 KOMHATHON TeMIIEpaTyphbl,
peakinoHHy0 cMech pasbasunu EtOAc u ¢unbrpoBanu uepe3 xaptpumk 0,5 Mukpomerpa,
OMOJIACKUBAJIN  JonoyHUTeNbHON mnopuuein EtOAc. ®uabTpaT mnpoMbIBaIM BOIOH, C
NOCJIEAYIOLIEe MPOMBIBKON HACBILIEHHBIM BOJHBIM PAacTBOPOM XJIOPWAA HATPUs, CYLIMJIM Haj
MgSO,, ¢unbTpoBanM M KOHLEHTPUPOBATIH. IIpOAYKT HMCIONB30BAIM HEMOCPEICTBEHHO Oe3
JOTIOTHUTEIbHON OUUCTKH.

Cmaous 4. Tpugpmopayemamnas conv 1-(3-(8-amuno-6-(mpugpmopmemun)umuoasof1,2-
alnupazun-3-un)-4-memungpernun)-2-cpmopyurionenman-1-ona (cmecs yemvipex uzomepos)

B MukpoBONHOBBIN cocyn 3arpyxkanu 2-¢rop-1-(4-metun-3-(4,4,5,5-terpamernin-1,3,2-
nuokcaboponan-2-wn)ennn)unkionenrad-1-on (0,056 r, 0,18 wmmonb), 3-Opom-6-
(tpudropmermn)umunaso| 1,2-aJnupasun-8-amun  (Ilpumep 4, Cragus 6, 0,049 1, 0,18
MMoJib, AFFINITY, ARI-0167) u TT'® (3 mn), ¢ mocneayromum npudasierreM pactsopa KoCOs
(1,0 M 0,525 MII

ouc(nudpenundpochuno)peppouet namaaus (1) ¢ auxnopmeranom (0,029 r, 0,035 mmoinb).

, , 0,525 MMOJIb), aaayKTa nuxyop[1,1'-
PeaknnonHyo cMech aerasupoBaiu, OapOotupyst No, U HarpeBau Ha MacJISTHON OaHe, KOTOPYIO
noaaepskuBanu npu 90°C B TeueHne 3 yacos. [IprbaBisin JOMONTHUTEIBHYIO MOPLUIO 3-OpoM-
6-(tpudropmermm)umunaso| 1,2-anupasun-§-amuna (Ilpumep 4, Cragms 6; 0,024 r, 0,086
mMmonb), pactBopa K,COs; (1,00 M, 0,2 wmu, 0,2 wmmomb), anaykra auxiop[l,1'-
ouc(nudpenundpochuno)peppouet mamanus (II) ¢ nuxnopmeranom (0,011 r, 0,013 mMmons), u
PEaKLMOHHYK CMeCh Mpoaosukmin Harpesath npu 90°C B Teuenue 1 vaca. Ilocne oxnaxxaeHust
10 KOMHATHOI1 TEMIepaTypbl, PeaKIHOHHYI0 cMech (ubrpoanu uepes Celite™, u dunsrpar
paznemunu Mexay Bomod u EtOAc. Opranudeckuit cnoit cymmnu Han MgSO4, ¢punsrpoBanu u
KOoHUeHTpupoanu. Heounienssiit ocratok pazdasunu MeCN u H,O, ¢punbrpoBanu u ounmanu
npenapatusHoii BOXXX-MC (pH=2) u nmuodunusuposamu ¢ obecneyeHneM NpPOAYKTa B BHUJE
T®Y comu (7 mr, 7%). XKXX-MC, paccunrano anst CioHoF4N4O (M+H)*: m/z=395,1; naiineno
395,1.'H SIMP (400 MI'u, AMCO-dg) & 7,76 (¢, 1H), 7,65 (yur. ¢, 2H), 7,59 (¢, 1H), 7,57 (x,
J=8,3 'y, 1H), 7,50 (c, 1H), 7,42 (n, J=7,9 'y, 1H), 5,41 (yw. ¢, 1H), 4,77 (m, J5.p=52,0 T'y, 1H),
2,37-2,11 (m, 2H), 2,20 (c, 3H), 2,01-1,75 (m, 4H). "°F SIMP (376 MI'r, JIMCO-dg) & -66,8 (c), -
73,7 (¢), -172,6 - -173,1 (m).

IIpumepsr  62-63. 8-amuno-N-(2-ruapokcu-2-meruianponui)-3-(2-merua-5-(1,1,1-
TpudpTOp-2-ruapoxkcunponan-2-uia)dpesunn)umuaaso[l,2-ajnupazun-6-kapéoxkcamug

(3HanTHOMepHI 1-2)

PactBop MeTHJI-8-aMUHO-3-(2-meTun-5-(1,1,1-rpudrop-2-rugpokcunponas-2-



212

win)bernn)nmuaasol 1,2-ajnupasun-6-kapookcunara (Ilpumep 8, 0,080 r, 0,203 mmons) B TT'®

(3,38 i) oOpabarbBanu  1-amuHO-2-Metunnponas-2-onom (0,181 r, 2,03 mmomb) ¢

nocienyrouieit oopadorkoit Tpumermnamomunus (0,507 mi, 1,01 mmons) (2 M B TONyOne) u
nepememBany  npu  80°C B TedyeHume HouM. PeakuuoHHyr0 cMmech oOpabaTeiBaiu
JOTONHUTENBHON noprmedt TpuMerunamoMmunus (0,70 mn, 1,40 mmone) (2 M B Tonyone) u
nepememuBanu npu 80°C B TeueHHe HOUYM. PeaklMOHHYIO CMeCh OXJIQAWIN IO KOMHATHOMN
TeMmrepaTypbl, pasbaBuim MeraHonoMm, u ¢uubrpoBanmu depe3 cioi Celite. Ilocne
onojackuBanust MeOH (2x) GunbTpar KOHIEHTPUPOBAIN A0 Macia ssHTapHoro iseta. Ouncrka
xpomarorpadueii Ha cuukaresne (0-5% MeOH//IXM) nana nojay4uTh yKa3aHHOE B 3aroJIOBKE
COEIMHEHUE B BUIE MACISTHUCTOTO TBepAOro BeuiecTsa (26 mr, 28%), KOTOpoe MpeacTaBisuIo
co0Ol cMeChb SHAHTHOMEPOB. PaleMHuecKyr0 CMeCh pas3leNuif NPenapaTUBHON XHUpPaJbHOM
B2XX (Phenomenex Lux Amylose-1 [21,2%250 mMm, 5 mukpoH], smoupyst 12% 3taHonoMm B
CMECH TCeKCAaHOB, TIPH CKOPOCTH TOTOKA, paBHOU 18 mi/muH, 3arpyxas ~ 8 mr B 800 (100
sTa”ona). IlepBblid MUK, KOTOPBIA 3JMIOUPOBAIN, UMEN BpeMsl yaep:KuBaHusi, pasHoe 11,9 mun
(ITpumep 62; sHarTHOMEp 1). BTOpOI MUK, KOTOPBIH 3JIOUPOBAIN, HMEJ BPEMSI yACPKUBAHUS,
pasnoe 16,1 mun (Ilpumep 63, sHAaHTHOMED 2).

Mpumep 62 (3uautuomep 1): 'H SIMP (400 MI'y, AIMCO-dg) 6 8,08 (1, J=6,1 'y, 1H),
7,70 (1, J=2,8 'y, 2H), 7,65 (1, J=8,1 I', 1H), 7,58 (c, 1H), 7,49 (n, J=8,2 'y, 1H), 7,36 (c, 2H),
6,65 (c, 1H), 4,65 (c, 1H), 3,22 (n, J=6,1 I'y, 2H), 2,15 (c, 3H), 1,70 (¢, 3H), 1,09 (c, 6H). XKX-
MC mnst Co1H,sF3NsO3 (M+H)*': m/z=452,2; Haiineno: 452,1.

Mpumep 63 (3uautnomep 2): 'H SIMP (600 MI'y, IMCO-dg) 6 8,08 (1, J=6,0 I', 1H),
7,70 (1, J=3,0 I'y, 2H), 7,65 (1, J=8,2 I', 1H), 7,58 (c, 1H), 7,49 (n, J=8,2 'y, 1H), 7,36 (c, 2H),
6,65 (c, 1H), 4,65 (c, 1H), 3,22 (n, J=6,1 I'y, 2H), 2,15 (c, 3H), 1,70 (¢, 3H), 1,09 (c, 6H). XKX-
MC mnst Co1H,sF3NsO3 (M+H)*: m/z=452,2; Haiineno: 452,2.

Ipumep 64. 1-(8-amuno-3-(5-(1,1-gudrop-2-ruapoxkcunponan-2-ui)-2-

MeTuipenna)umuaaso|l,2-ajnupazus-6-ui)nunepuauH-4-KapooHUTPHI

S
/\Y
N’J\If)”

NH,

Cmaous 1. 6-6pom-3-(5-(2-((mpem-oymunroumemuncunun)oxcu)-1,1-ougpmopnponan-2-

un)-2-memunpenun)umuoasof 1, 2-aJnupazun-8-amun



213

!
Si—

0 /’
\fF
/%{
\ ~ F
g Br
a g
Nf =N

"

NH,

K pacrBopy 2-(3-(8-amuHO-6-0pomumunaso| 1,2-aJnupasun-3-mi)-4-metundennn)-1,1-
mudroprponan-2-ona (406 mr, 1,02 mmonb) B 6e3BomHoM JIM®PA (3 mi1) mocnenoBaTeIbHO
npUOaBIISITIH 2,6-1yTUIANH (0,59 ML, 5,1 MMOJIb) U mpem-
Oyrunaumermicumrpudropmerancyibponat (0,70 miu, 3,0 MMOJIb), U MOJYYEHHBIH PACTBOP
nepeMelInBall B FePMETUYHO 3akpbiToM cocyne npu 60°C B TeueHue 4 4. HeouuineHnyro
peakimoHHy0 cMmech oxmanmau a0 0°C um racunu mpuOaBieHHEM HACBHIIEHHOTO PacTBOpa
xjopuna aMmmonust (BoaH.). Peakumonnyro cmeck pazbdasmin EtOAc (30 mit) 1 mocienoBaTebHO
pazbasuim Bomo# (2x4 mi), 5% LiCl (Bogn.) (3%4 mu), 50% HachIIIEHHBIM BOAHBIM PACTBOPOM
XJIOpUAa HaTpus/BOOH (2%4 MIT), HACHIIEHHBIM BOAHBIM PACTBOPOM XJIOPHA HATPHs (2x4 ).
Opraamdecknii crmoi cymmnu Han NaxSO4, (UIBTPOBAIM W KOHLEHTPUPOBAIU 6 6AKYYME.
Heounmennsiii nponykt ouninamu xpomarorpadueti CombiFlash (kononka ¢ cunmkarenem 40 r,
smoupysi 0-60% sTHnanerar/cMech T'eKCAaHOB) C TIOJYYEHHEM YKa3aHHOTO B 3arojiIOBKe
coequnenus. XKX-MC s CaoHzoBrFoN4OSi (M+H) paccuntano m/z=511,1, 513,1; naiineHo
511,1, 513,1.

Cmaous 2. J{u-mpem-6ymun-(6-6pom-3-(5-(2-((mpem-6ymunroumemuncunun)oxcu)-1,1-
ougpmopnponan-2-un)-2-memunpenun)umuoasof 1, 2-afnupazun-8-un)kapbamam

/
ij‘,laﬁ

QO i
~F
or
/ N/yﬂl’
N™ =N

Bo(:/N\BO(:

PactBop 6-Opom-3-(5-(2-((mpem-OyTunaumeTrncunmn)okcn)- 1,1-qudropnponan-2-mn)-
2-metundennn)umunaso| 1,2-a|nupasun-8-amuna (523 wr, 1,02 mmonb), au-mpem-OyTuin
nukapbonara (0,71 wmn, 3,1 mmoms) m DMAP (18 wmr, 0,15 mmons) B AXM (4 wmn)
nepeMeIInBaId IPU TEMIIEPaType OKpyKarolneil cpensl B TedeHne Houn. [Ipubasnsmm BTOpyrO
anuKkBOTY Au-mpem-Oyrunaukapoonara (300 mxi, 1,3 mmons) u DMAP (9 wmr, 0,07 mmons) u
nepeMelIMBaHue IMPOAOJDKAaIu B TedeHWe S5 4. HeounmeHHbId NOPOAYKT OYULIAIH
xpomarorpagpueri CombiFlash (xomonka ¢ cunukarenem 40 1, osmoupys 0-40%

STUJIALIETATOM/CMEChIO0 TeKCAHOB) C MOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenmHenus. JKX-MC
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aist Co;H3sBrFoN403Si (M-Boc+2H)* paccuutano m/z=611,2, 613,2; natinero 611,3, 613,3.

Cmaous 3. 1-(8-amuno-3-(5-(1,1-oucpmop-2-euoporkcunponan-2-un)-2-
memunpenun)umuoasof 1,2-alnupazun-6-un)nunepuoun-4-kapoonumpun

Cmecy  mu-mpem-6ytun  (6-Opom-3-(5-(2-((mpem-OyTunoumeTuncuimi)okcn)-1,1-
audroprponan-2-un)-2-metundpennn)umunasol 1,2-ajnupasus-8-mn)kapdbamara (19 wmr, 0,031
MMoJIb), munepuanH-4-kapoounutpuna (10. mr, 0,093 mmons), mpem-Oyrokcuna Harpus (11,9
mr, 0,124 mmonp) u tBuXPhos Pd G3 (Aldrich, 76229, CAS [1142811-12-8]) (3,7 wmr, 4,7
MKMOJIb) B auokcaHe (0,57 mi1) merasupoBajii M HECKOJBKO pa3 mpoayBaiu N, IO TOro, Kak
nonseprau HarpeBaHuio npu 100°C B repMeTHUYHO 3aKpbITOM cocyne B TeueHue Houu. ITocne
OXJIAKICHUS] 10 TEMIIePaTypbl OKPYXKAIOINEH Cpenpl, HEOUYHMINEHHYI) PEaKIHOHHYI CMeCh
pasbaBunu  stmnanerarom (15 wmi), ¢unbtpoBanum uepes cion  celite u  ¢unbTpar
KOHLIEHTpUpoBau 6 saxyyme. Ocratok pacrsopmiu B JIXM (2 mi), obpadateiBamu TOVY (1 mi)
U TIepeMEeIINBAIN MPH TEMIIepaType OKpyKaromeh cpensl B TedeHue 1 u. Jleryume (paxiuu
YA 6 6aKyyMe, W HEOUMLICHHBIH MPOAYKT MOBTOpHO pactBopwin B MeOH u oummanu
npenapamusnoii BOXXX Ha xononke C-18 (pH 2, 10-28% MeCN/0,1% T®VY (BoaH.) B TeueHHE
12 muH, 60 MJI/MHH) C TONy4YE€HHEM YKa3aHHOrO B 3arosioBke coenuHeHus. XKX-MC nns
CyoH,sFoNgO (M+H)": paccuurano m/z=427,2; naiineno 427,3.

IIpumep 65. 1-(8-amuno-3-(2-metua-5-(1,1,1-trpudrop-2-ruapoxcunponaH-2-

ui)ennn)umuaaso|1,2-ajnupazun-6-ua)nunepuauH-4-oa

MeTonuKy, aHaJOTMYHYK TOW, KoTopass Obuta omucana Bbime B [lpumepe 64,
UCTIOJIB30BAJIM 32 MCKJIFOUEHHUEM TOTO, YTO MCXOMHBIA MaTepuaj npencrasisul codoit 2-(3-(8-
aMuHO-6-Opomumuaaso[ 1,2-aJnupasun-3-un)-4-metwindennn)-1,1,1-rpudptopnponan-2-o1  Ha
cramuu 1, W aMuH mpencraBisul coboil munepunuH-4-onm Ha craguu 3. XKX-MC nns
C11H,5F3N50, (M+H)*: paccunTano m/z=436,2; naiineno 436,3.

IIpumep 66. 2-(3-(8-amuH0-6-(1-(MeTn-d3)-1H-nupazon-5-un)umuaaso|1,2-

a|nupazu-3-ui)-4-metuidenn)-3,3,3-rpudpropnponan-1,2-guoa (U3zomep 1)
K

DE))\/D N7 =N
M.~ N/
H\ [
HO
HO
CF,
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Cmaous 1. 2-(3-xnop-4-memuncpenun)-4,4.5,5-mempamemun-1,3,2-ouoxcaboponan

JerasupoBanHasi cMech 4-0pom-2-xyop-1-merundensona (12,0 r, 58,4 mmons, Aldrich),
KOAc (17,2 r, 175 wmwmonb), Ouc(nmunHakojarto)nubopa (16,3 r, 64,2 MMOjJb) U aqayKTa
PdCl,(dppf)-CH,Cl, (2,39 1, 2,92 mmonb) B iuokcane (120 mir) HarpeBanu 1o 80°C B Teuenue 5
yacoB. [locie oxnaaeHus: 1O KOMHATHOH TEeMIepaTyphl, PEaKLHOHHYK) CMeChb pa30aBHIIH
EtOAc, ¢unbTpoBamm u KoHUeHTpHpoBamu. I[IpoaykT oummanu Qudm-xpomarorpaduei,
smoupys ¢ rpagueHToM 0-5% EtOAc B cMecu rekcaHOB, ¢ INOJy4€HHEM MpOAYyKTa B BHIE
Oenoro TBEpAOro BemecTBa ¢ MeTauMdeckiuM OTTeHKoM (12,2 1, 82%). XKX-MC, paccunTtano
ans C3HoBClO, (M+H)*: m/z=253,1; Haiineno 253,0.

Cmaous 2. 2-xnop-1-memun-4-(3,3,3-mpugpmopnpon-1-en-2-un)oenzon

ci

CF,

JlerazupoBaHHYIO CMeCh 2-(3-xnop-4-merundennn)-4,4,5,5-rerpamerni-1,3,2-
nnokcaboponana (12,2 r, 48,1 mmons), 2-6pom-3,3,3-rpudropnpon-1-ena (11,8 r, 67,4 mmons,
Aldrich), K.CO; (1,0 M B BOme, 144 wy, 144 wMmOOB) U JAUXJIOpHIA
ouc(rpudpennndocpun)namnaaua(ll) (1,69 r, 2,41 mmons) B TI'® (300 mn) HarpeBanu B
armocdepe Na 1o 65°C B TeueHue S5 4acoB B 1 J1 KPYTJIOHOHHOMN KOJIOE, OCHALIIEHHON OOpaTHBIM
xonoaunpHUKOM. Ilocnme oxiakneHuss MO KOMHATHOM TeMIIepaTypbl, PEaKLMOHHYI CMeCh
paznemun Mexny EtOAc u Bomoi. OpraHudeckuii CJIOH MPOMBIBAJIM BOAOHW C TMOCIEIYHOLIUM
NPOMBIBAHHEM HACBIIEHHBIM BOIHBIM PACTBOPOM XJIOpUAA HATpHs, Cymmian Haa NapSOs,
bunbTpoBaNM W KOHUEHTpupoBanmu. I[IpoaykT ouummanu Qudii-xpomarorpadueii, 3moupys
cmecbto 100% rekcaHoB ¢ o0ecriedeHMEM MPOAYKTAa B BUAE CBETJIO-XKEITOH MAaCISTHUCTON
xumkoctH (9,75 T, 92%). "H SIMP (400 MI', CDCls) § 7,47 (c, 1H), 7,27 (c, 2H), 5,98 (q, J=1,3
I'n, 1H), 5,79 (x, J=1,5 I'n, 1H), 2,42 (c, 3H); "°F SIMP (376 MI', CDCl3) & -64,93 (c).

Cmaous 3. 2-(3-xnop-4-memungpenun)-3,3,3-mpupmopnponan-1,2-ouon

a

HO
HO
CFa
K pactBopy 2-xmop-1-mernin-4-(3,3,3-tpudropnpon-1-en-2-un)densona (8,10 r, 36,7
MMOJIb) B atetoHe (75 mu) u Boge (75 mun) npudasismn NMO (5,59 1, 47,7 mmone) 1 OsO4 (4%
B Boze, 14,0 mn, 2,20 mmonb). CMech nepeMennBaiy Npu KOMHATHOW TeMIlepaType B TeUEHHE

HOYH, 3aTeéM (QHUIBTPOBAIN U KOHLEHTPUPOBAIU 6 6aKyyme IUIs yHajeHus aleTroHa. BomHyro



216

cMmech skctparupoBaiu Tpemsi mopumsiMu EtOAc. OObennHEHHbIE OPTraHUYEeCKHE SKCTPAKTHI
cymmmu Hax NapSOs, ¢unbTpoBam W KOHHEeHTpupoBaiw. lIpoaykr ouwummanu G-
xpomatorpadueit, smoupys ¢ rpaguerarom 0-50% EtOAc B cmecu rekcanos (7,02 r, 75%). KX-
MC, paccuurano aisi CioHpCIF;0, (M+H)": m/z=255,0; naiineno 255,0. 'H amp (400 MI',
CDCls) 6 7,61-7,57 (m, 1H), 7,37-7,33 (m, 1H), 7,29 (n, J=7,1 I'n, 1H), 4,30 (nm, J=11,9, 5,8 I'Ly,
1H), 3,87 (an, J=10,6, 7,2 T'u, 1H), 3,73 (c, 1H), 2,41 (c, 3H), 1,92 (T, J=6,6 T'u, 1H); “F saMP
(376 MI', CDCls) 6 -77,25 (c).

Cmaous 4. 3,3,3-Tpugpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-ouoxcaboponan-

2-un)henun)nponan-1,2-ouon

#_k
0,0

HO
CF,

JerasupoBanHyro cMmech 2-(3-xnop-4-merundennn)-3,3,3-tpudropnponan-1,2-guona
(1,00 r, 3,93 mmonb), Ouc(murakonato)audbopa (2,99 r, 11,8 mmons), KOAc (2,31 1, 23,6
mmoib), Pda(dba); (0,180 r, 0,196 wmmonp) wu 2-munuknorekcuidocduno-2',4",6'-
tpumzonponmndudenmna (0,374 r, 0,785 mmons) B nuokcane (40 mun) marpesanu no 120°C B
FePMETUYHO 3aKPBITOM cocyae B TeueHHe 1,5 dacos. llocne oxnaxkneHuss OO KOMHATHOU
TeMIIepaTypbl, PEaKLHOHHYI0 cMmech pasGaswin EtOAc, duistpoBamu uepes Celite® u
koHIeHTpupoBanu. [Ipoaykr ounmanu Guam-xpomarorpaduei, smoupys ¢ rpaguerarom 0-40%
EtOAc B cmecu rekcanos (1,16 r, 85%).

Cmaous 5. 2-(3-(8-amuno-6-6pomumuoazofl,2-ajnupazun-3-un)-4-memunghenun)-3,3,3-

mpughbmopnponan-1,2-ouon

NH,

N7 =N
E)i\"" {
HO

HO cCF,

JlerasupoBaHHyI cMech 6-OpoMm-3-uopmmmunasofl,2-a]nupasun-8-amuna (480. mr, 1,42
mmodnb, u3 Ilpumepa 28, Cragmm 1), 3,3,3-tpudrop-2-(4-merun-3-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-wn)ernn)nponas-1,2-quona (490. MT, 1,42 MMOJIb) u
terpakuc(tpudernndocdun)nammaausa(0) (98 mr, 0,085 mmonb) B s3Tanone (10 mu) u Na,COs3
(2,0 M B Bome, 1,77 mn, 3,54 mmonb) HarpeBanmu 10 130°C B MHUKPOBOJHOBOM pEaKTOpPE B
teyerne 35 munyT.Ilocie oxakaeHus: 1O KOMHATHON TeMIieparypsl, cMech pazbasumin EtOAc,
cyumnun  Hax MgSOs, ¢unsrpoBamm W KoHUeHTpupoBanu. Ilpoaykt oummanu  Qam-
xpomatorpadueit, smoupysi rpaguearom 0-8% MeOH B JIXM c oOecrieyeHneM MpoaykTa B
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BUIEe CBeTo-)kenToro teepmoro BemectBa (0,37 1, 61%). XKX-MC, paccuutano s
C16H,5BrFsN40, (M+H)*: m/z=431,0; maiineno 431,0. 'H SIMP (400 MI'n, CDCls) § 7,63 (ax,
J=8,1, 1,3 I'u, 1H), 7,56 (&, J=1,5 T'y, 1H), 7,49 (c, 1H), 7,47 (n, J=8,1 I'u, 1H), 7,29 (c, 1H),
4,40-4,33 (M, 1H), 4,06 (c, 1H), 4,01-3,93 (M, 1H), 2,23 (c, 3H).

DHaHTHOMEpHI pasznensu ¢ noMoupio xupaiabHoit BO)KX (Phenomenex Lux Amylose-
1, 21,2x250 mm, 5 MM, 3arpyxast: 22,5 mr B 300 mka EtOH, smoupys ¢ nomorsio 30% EtOH
B cMmecu rekcaHoB npu 20 wmu/muH). Bpems ynepxkuBanms nmka 1: 12,0 MuH, Bpems
yaep:kuBaHus nuka 2: 13,6 MuH. nuk 1 UCrosp30BaIu Ha CTaaUU 6.

Cmaous 6. 2-(3-(8-amuno-6-(1-(memun-d3)-1H-nupaszon-5-un)umuoasof 1, 2-alnupazun-
3-un)-4-memunghenun)-3,3,3-mpugpmopnponan-1,2-ouon (Hzomep 1)

JlerazupoBaHHYIO CMeCh 2-(3-(8-amuu0-6-0pomumunaso[ 1,2-a nupazun-3-mn)-4-
metwidenmn)-3,3,3-rpudropnponas- 1,2-quomna (50,0 mr, 0,116 mmons, nuk 1 co cragum 5), 1-
(metun-d3)-5-(4,4,5,5-rerpamernn-1,3,2-nuokcaboponan-2-un)- 1H-nupazona (73 wmr, 0,35
MMOJIb, TIOJYYEHHBbII B COOTBETCTBHH C METOAWKOW, HaiaeHHoW B Journal of Labelled
Compounds and Radiopharmaceuticals, 55(13), 467-469; 2012) u agnyxra PdCly(dppf)-CH,Cl,
(19 wr, 0,023 mmonb) B TI'® (1,0 mi) u K,CO5 (1,0 M, 0,29 min, 0,29 MMoIb) HarpeBaiu 1o
95°C B Teuenue 2 yacoB. [IpoaykT ouuImaiy ¢ MOMOINBIO (BJ3II-XpoMaTorpapuu, SITHOUPYS
rpagueaToM ot 0-8% MeOH B JIXM. ®pakuuu, comep:Kamue MPOAYKT, OOBEOUHSIN H
pactBopurenb yaansii B Bakyyme. Ocrarok pactBopmwin B cmecu MeCN/H,0, 3amopo3wnu u
TMOQWIN3UPOBATIM  C TIOJIyY€HHEM TMPOAYKTa B BUAE O€lIOro TBEpAOrO BELIECTBA C
METaJTMIECKUM OTTEHKOM (39 mr, 69%). KX-MC paccunrano amsi CyHi7D3F3NgO, (M+H)™:
m/z=436,2, maiineno: 436,1. "H AMP (500 MI'u, JIMCO-d6) & 7,71 (c, 1H), 7,66-7,60 (m, 2H),
7,50 (c, 1H), 7,47 (n, J=8,0 I'y, 1H), 7,39 (1, J=1,8 ', 1H), 7,27 (c, 2H), 6,53 (c, 1H), 6,41 (x,
J=1,8 I'y, 1H), 5,19 (1, J=5,8 I'y, 1H), 3,97 (ux, J=11,5, 5,8 ', 1H), 3,90 (mx, J=11,6, 5,8 I',
1H), 2,27 (¢, 3H). "F SIMP (471 MTI'u, AIMCO-d6) & -75,72 (c).

Ipumep 67. TpudropaueraTas coapb 2-(3-(8-amuno-6-(1-(merna-d3)-1H-nupazon-
S-nn)umupazo[1,2-alnupaszun-3-uwi)-4-meruiadennn)-3,3,3-rpudropnponan-1,2-guona

(M30mep 2)
NH;

DP){D N7 =N

M.~ N-
"\xfﬂ)\,
HO
HO

CFs

VYka3aHHOE B 3arOJIOBKE COEAUHEHUE NOJIydalid B COOTBETCTBUU C MeToaukon [Ipumepa
66, cragnu 6, ucronw3yst muk 2 u3 [pumepa 66, cranuu S. [Ipoaykr ounmmamn XKX-MC (pH=2).
KX-MC paccunrano mis CooHi7D3F3NeO2 (M+H)™: m/z=436,2, naiineno: 436,2. 'H samPp (400
MI'u, IMCO-d6) 6 7,81 (¢, 1H), 7,67-7,61 (m, 2H), 7,53 (c, 1H), 7,48 (1, J=8,9 I'y, 1H), 7,43 (x,
J=1,9Tn, 1H), 6,45 (7, J=1,9 'y, 1H), 3,97 (n, J=11,6 I', 1H), 3,89 (1, J=11,5 'y, 1H), 2,27 (c,
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3H); F SIMP (376 MI'y, JIMCO-d6) & -74,71 (c), -75,72 (c).
IIpumep 68.

Coenunenve B TaOnuie 4 OpUIO MOTYYEHO B COOTBETCTBUU ¢ MeTonukoi IIpumepa 66,

ucnosip3yst muk 1 co cramum S5 u 2-merun-5-(4,4,5,5-rerpamermi-1,3,2-nuokcaboponaH-2-

uwin)okcasona (Ark Pharm) na cranuu 6.

Taoauna 4.

NH,
R%

Tlpime KX-MC
p Haszsanmue R [MHT SAMP cnexkTpsl
Ne
'H SMP (500 MTI,
JIMCO-d6) & 7,67 (an,
J=7,9, 1,7 T'y, 1H), 7,67 (c,
2-(3-(8-amuno0-6-(2- IH), 7.63 (1 J-15 '
ZE)T:;:ZZ:Z([)J;; 1H), 7,50 (n, J=82 In
o Jpasu3-11)4- 1H), 7,46 (c, 1H), 7,30 (ym.
", ¢, 2H), 7,27 (c, 1H), 6,54
68 metuidennn)-3,3,3- ‘éj ]/ 434,1

tpudTopnponan-1,2-
IO (mony4en
eIUHUYHbIN

SHAHTHUOMED)

(c, 1H), 5,20 (r, J=5,8 I',
1H), 3,98 (az, J=11,6, 5.8
I'n, 1H), 3,91 (an, J=11,6,
5,7 T, 1H), 2,41 (c, 3H),
2,23 (c, 3H); “F SIMP (470
MT, IMCO-d6) & -75,81
(c)

IIpumeps1 69-71.

ITpumepsr 69-71 B Tabnuue 5 ObuTH MONYyUEHBI B COOTBETCTBHM ¢ MeTOnuKOo# [Ipumepa

66, UCIIONB3Ysl PALIEMHUUECKYI0 CMECh CO CTQAUU 5 U COOTBETCTBYIOIIUM OOPa30M 3aMeLIeHHBIE

CIIOKHBbIE 3(pUpPbl OOPOHOBOW KHCJIOTBI WM KHCIOTBI Ha cramust 6. IlpomykTel oumimanu
npenapatusHoii XKX-MC (pH=2).
Tabauna S.




N,

Lo

RJ"‘\M/H 7
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HO
HO
Cr,
IIpume KX-MC
Ha3Banue R AMP cnexkTpsl
pNe [M+H]*
TpudropaneraTHas 'H SIMP (400 MI'n, IMCO-
conb 2-(3-(8-amuHO- do) 6 8,13 (c, 1H), 7,84 (c,
6-(1-metun-1H- 1H), 7,83 (¢, 1H), 7,69 (un,
nupazon-4- J=8,0, 1,2 T, 1H), 7,64 (x,
wi)umunasof 1,2- ' J=1,3 T'y, 1H), 7,55 (c, 1H),
69 | alnmpasu-3-mn)-4- Hq/ 433,01 | 7,50 (1, 7=8,2 T, 1H), 3,99
[
metungennn)-3,3,3- / (n, J=11,5 T'u, 1H), 3,91 (x,
TpudTopnponan-1,2- J=11,6 I'u, 1H), 3,87 (c, 3H),
nmona 2.26 (c, 3H); F SAMP (376
(pauemuueckast MI'u, IMCO -d6) 6 -74,41
CMeCh) (c), -75,67 (¢)
Tpudropauerarnas |
H AMP (400 MI'u, AMCO -
conp 2-(3-(8-amuHO-
d6) 6 8,00 (c, 1H), 7,76 (c,
6-(2-MeTUIITHA30II-5-
1H), 7,74 (¢, 1H), 7,70-7,63
wn)umunasof 1,2-
(M, 2H), 7,50 (n, J=8,1 Tw,
a|nmupazun-3-wmn)-4- *,
70 \65]/ 450,1 | 1H), 3,99 (1, J=11,7 Ty, 1H),

metungennn)-3,3,3-
TpudTopnponan-1,2-
oI
(pauemuyeckast

CMeCh)

3,91 (z, J=11,6 I'y, 1H), 2,65
(c, 3H), 2,27 (¢, 3H); “F
SAMP (376 MI'y, IMCO -d6)
8 -74,81 (c), -75,68 (c)
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IIpume KX-MC

b N Hassanue R [MLHT SAMP cnexkTpsl
TpudropaueraTHas 'H AMP (400 MI't, IMCO-
conb 2-(3-(8-amuHO- d6) 6 8,38 (c, 1H), 7,73 (c,
6-(0KCazo1-5- 1H), 7,68 (ax, J=8.1, 1,3 'L,
wi)umunasof 1,2- 1H), 7,66-7,63 (m, 1H), 7,53

- a|ripasuH-3-mi)-4- {)j)a 01 (¢, 1H), 7,50 (n, J=8.0 Ty,
metundenmn)-3,3,3- “" | 1H), 7,46 (c, 1H), 3,98 (x,
TpudTopnponan-1,2- J=11,7 Tu, 1H), 3,91 (m,
nmona J=11,7 'y, 1H), 2,24 (c, 3H);
(paremmaeckas PF SIMP (376 MI'n, JIMCO -
CMeCh) d6) 6 -74,63 (c), -75,77 (c)

IIpumepsr 72-73. 2-(3-(8-amuHo0-6-(TpudTopmernin)umuaaso|1,2-ajnupazun-3-uma)-4-

mMetuidennn)-3,3,3-rpudpropnponan-1,2-auoa (Uzomepsni 1-2)

NH;
HJ\H
F.C )%,H &
HO CF,

JlerazupoBaHHYIO CMeCh 3,3,3-tpudrop-2-(4-merun-3-(4,4,5,5-rerpamerun-1,3,2-
auokcaboponaH-2-uin)denmn)nponan-1,2-guona (1,00 r, 2,89 mmons, u3 Ilpumepa 66, cragun
4), 3-6pom-6-(Tpudropmermin)umunasol1,2-ajnupasun-8-amuna (0,812 r, 2,89 mmonb, u3
IMpumepa 4, craguu 6) u agnykra quxiop[1,1'-6uc(nudenundochuno)dpeppouet |nannanus(Il) ¢
nuxjiopmeranoMm (0,472 r, 0,578 mmosb) B TT'® (30 M) u KoCO;3 (1,0 M, 8,67 mu, 8,67 MMoIb)
HarpeBayiu 10 90°C B repMeTHYHO 3aKPBITOM cOCyle B TeueHue S yacos. [locne oxnaxaeHus: 10
KOMHAaTHOW TeMIiepaTypsl, cMmech pasgenunn wmexnay EtOAc u Bomoil. Bopgnbiii crnoit
SKCTPArHPOBAIN ABYMsl JOMONHUTENbHBIMU mopuusiMu EtOAc. OObennHeHHbIe OpraHu4YecKue
SKCTpakThl cymmmd Haa NapSOs, GuibTpoBaM U KOHLEHTpUpoBaiU. IIpoaykT ouumanu c
noMOIIBI0 (uI-xpoMaTtorpadun, smoupys rpagueHToMm 0-8% MeOH/AXM.

DHaHTHOMEpPHI paznersui ¢ noMoupio xupaiapHoil BOXKX (Phenomenex Lux Amylose-
1, 21,2x250 mm, 5 MxM, 3arpyxas: 54 mr B 1,8 mu, amoupyst 15% EtOH B cmecu rekcaHoB npu
20 mu/muH B TeueHue 30 muH). Bpems ynepxuaaus nuka 1: 16,0 MUH, BpeMsl yAep:KUBaHUS
nuka 2: 21,9 muH.

IIuk 1 (Ilpumep 72): (2-(3-(8-amunO-6-(TprdTopMeTHn)uMunaso[ 1,2-anupazun-3-wmn)-
4-merundenmn)-3,3,3-rpudpropnponan-1,2-muon; Mzomep 1) (0,20 1, 34%). KX-MC,
paccuntano s Ci7HisFgN4O, (M+H)': m/z=421,1; naiineno 421,1. 'H amp (600 MTI 1,
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JIMCO-d6) & 7,79 (¢, 1H), 7,68-7,64 (m, 2H), 7,63 (¢, 1H), 7,61 (n, J=1,5 I'y, 1H), 7,49 (x,
J=8,2 T'y, 1H), 6,54 (¢, 1H), 5,17 (T, J=5,8 I'u, 1H), 3,97 (ngm, J=11,6, 5,8 I'u, 1H), 3,90 (ax,
J=11,6, 5,8 T'i, 1H), 2,24 (c, 3H); "°F SIMP (565 MI';, IMCO-d6) & -66,89 (c), -75,89 (c).

IIuk 2 (Ilpumep 73): (2-(3-(8-amunO-6-(TpudTop™mMeTin)umunaso[ 1,2-anupazun-3-mn)-

4-merundenmn)-3,3,3-rpudproprnponan-1,2-muon; Mzomep 2). KX-MC, paccuutano mis
C7H sFsN4O, (M+H)": m/z=421,1, naiineno: 421,1.

IIpumepbr 74-75. TpudropaunerarHast coib 3THA-2-(8-amuno-3-(5-(1,1-audTop-2-
THAPOKCUHNPONAH-2-WJI)-2-MeTUa(hpeHu1)umMuaazo|1,2-ajnupa3un-6-ui)uukiaonponas-1-

kap6okcuiara (U3omepsi 1 u 2)

Cmaousn 1. 2-(3-(8-amuno-6-eununumuoazofl,2-anupazun-3-un)-4-memungenun)-1,1-

ougpmopnponan-2-on

B MukpoBosHOBBII cocyn 3arpyxanu 2-(3-(8-amuHo-6-Opomumunaszo| 1,2-a]nupasus-3-
wn)-4-mertunpennn)- 1,1-nudpropnponan-2-oa (m3omep 1) (0,20 r, 0,50 mmons) (u3 Ilpumepa 29,
Craguu 3), sBunmiarpudtopbopara kamus (0,19 r, 1,4 mmomb) um amaykr auxsop[l,l'-
ouc(nupenunpochuno)peppouen]| namramus (II) ¢ muxmopmeranom (82 wmr, 0,10 mMmomb).
Mpubasmsmu TT® (8,1 mm) u 1,0 M KoCOs (1,4 M, 1,4 mmonb). PeaknmoHHyr0 cmech
aerazupoBanu ¢ nomouibio N, B TedueHue 5 MuH, a 3areM HarpeBainu npu 80°C B TeueHue 4 4.
HarpeBanne mnpomoKMIM, W PEAKUHOHHYKD CMECh TNepeMEIIMBAIM B TEUYEHHE HOYM.
Peakunonnyro cmech pasdasmimu EtOAc (20 mi) u npombiBanu 50% nacei. NaCl (20 mn) u
HACBHIIIEHHBIM BOAHBIM PacTBOPOM XJiopuza Hatpus (20 mut). OpraHMYecKuil CIOH CYIIMIN Hax
Na;SO4, ¢unbrpoBamu u koHueHTpupoBanu. Ounctka xpomarorpadueii Ha cunukarene (12-
100% EtOAc B JIXM) mana mosiyduTh YKa3aHHOE B 3arojIOBKE COEIMHEHHE B BUAE KPACHO-
KOPHYHEBOro TBeporo semectsa (0,16 r, 92%). 'H SIMP (400 MI'y, CDCls) § 7,55 (mx, J=8.0,
2,1 I'u, 1H), 7,50 (sBHbiii ¢, 2H), 7,41 (n, J=8,1 I'u, 1H), 7,07 (¢, 1H), 6,46 (nn, J=17, 11 I'y,
1H), 6,14 (nn, J=17, 1,8 I'u, 1H), 5,73 (1, J=57 I'u, 1H), 5,56 (yu. ¢, 2H), 5,31 (an, J=11, 1,8
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', 1H), 2,55 (yur. ¢, 1H), 2,19 (¢, 3H), 1,69 (, J=1,5 'y, 3H). "F SIMP (376 MI', CDCls) & -
129,3 (an, J=280, 56 T'm), -130,3 (mx, J=280, 57 I'm). KX-MC mns CigHoFoN4O (M+H)™:
paccuutanHo m/z=345,1; Haiineno 345,1.

Cmaous 2. 1pugpmopayemamnas  core  smun-2-(8-amuno-3-(5-(1,1-ougpmop-2-
euopokcunponan-2-un)-2-memunghenun)umuoasof 1, 2-ajnupazun-6-un)yuxionponan-1-
kapooxcunrama (Hzomepwr 1 u 2)

JIBe peakLMOHHBIE CMECH MOJTy4asli MapajulebHo cienyomum odpasom: K pactsopy 2-
(3-(8-amuHO-6-BuHIIUMIA30[ 1,2-a]mupasun-3-wmn)-4-metundenun)- 1, 1-nupropnponan-2-oia
(75 wmr, 0,22 mmonb) B Tonyode (1,4 mit) B 20 M MEKPOBOJHOBOM COCYZ€ MEIJIEHHO MPpHOaBUIN
pactBop sTMinMazoauerara (230 mxi, 2,2 Mmoab) B Toayouse (7,0 mu). PeakuMoHHYIO CMeCh
Harpeanu no 100°C B Teuenue 2,5 nHeil. PeakumoHHyro cmech oxjaxpanu no 0°C wu
npubasysim 2-nponanon (1,7 mn, 22 mmons). ITocne HarpeBaHus 1O KOMHATHOW TEMITEPATYPbI
IBE PEAKLIHOHHbIE CMECH OOBEAMHSIN W KOHLEHTPUPOBAIU 6 6aKYyMe W TOINEPKUBAIH
nasnenne > 40 mbap. Ouncrka nmpemaparuBHoit BOXKX Ha kononke C-18 (pH=2, 28-38%
MeCN/0,1% TT®VY (Bomn.) B TeueHue 5 muH, 60 mu/muH) nana [Ipumep 74 B BHIE KEATOTrO
ocratka (M3omep 1; mepBblii amoupyemslid, tg=3,7 MuH, 39 mr, 33%) u Ilpumep 75 B BuIe cmecu
0enoro TBEpAOro BELIECTBA ¢ METAJUIMYECKHMM OTTEHKOM H JKENTOH MACISTHHUCTOM JKUAKOCTH
(M3omep 2; BTOpOIi 3mmronpyemslil, tg=4,5 MmuH, 76 mr, 64%).

Ipumep 74 (Mzomep 1): KX-MC nns CpHosFaN4O3 (M+H)™: paccumtano m/z=431,2;
Haiineno 431,1.

Ipumep 75 (M3omep 2): XKX-MC s CrnHpsFoN4O3 (M+H)™: paccuuTaHo m/z=431,2;
HavneHo 431,1.

IIpumep 76. 2-(8-amuno-3-(5-(1,1-nudprop-2-ruagpoxrcunponan-2-mi)-2-

MeTwipenna)umuaaso[l,2-ajnupasun-6-mi)-N-MmeTuauukaonponan-1-kapéoxkcamug

NN N
[ >
N NH,

Cmaous 1. 2-(8-amuno-3-(5-(1,1-oughmop-2-cuopoxcunponan-2-un)-2-
memuaghenun)umuoasof 1,2-afnupazun-6-un)yurionponan- 1-xapoonoesas Kucioma
F
—F
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K  pacrBopy  TpudtopaueratHoii  comm  3TMiI-2-(8-ammHO-3-(5-(1,1-nudTop-2-
TUJIPOKCHITPOTIAH-2-1)-2-MeTuideHmn) umuaa3o| 1,2-a|mupasun-6-uin)uukionponas-1-
kapOokcunmara (8,1 wmr, 0,015 mmons;, M3zomep 2 u3 Ilpumepor 74-75, Cramus 2) B 2:1
TT'®/MeOH (220 mxi) npubdasnsiu 2,0 M NaOH (74 mka, 0,15 mmorns). PeakiipionHyro cMmech
nepeMelnBali pU KOMHATHOW TeMmepatrype B TedeHue 2 4. Ilocne oxnaxaenus no 0 °C,
memieHHo npubasismu 0,5 M HCI (330 Mk, 0,16 mmons). Cmeck skcerparuposanu CHCI3 (3 x
0,5 w™i). Opranudyeckue cinoun ¢uibTpoBamu dYepe3 cinoii NaxSOs, oObeauHWIN U
KOHLICHTPUPOBAJIU C MOJyYEeHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHHSI B BUZE YKEJITOrO OCTaTKa
(6,6 mMr). XKX-MC mnst CooHy FoN4O3 (M+H)*: paccuntano m/z=403,2; Haiineno 403, 1.

Cmaous 2. 2-(8-amuno-3-(5-(1,1-oughmop-2-2uopoxcunponan-2-un)-2-
memuaghenun)umuoasof 1,2-afnupazun-6-un)-N-memunyuxionponan-1-kapooxkcamuo

K cmecu mermnamuua (20 mxin, 0,05 mmons,2,0 M B TI'®), 2-(8-amuuo-3-(5-(1,1-
Tu¢TOp-2-rUaPOKCUTIPONIAaH-2-11)-2-MeTriheHn)uMuaas3o| 1,2-a]nupasnH-6-1i1) HUKIIOPOTaH-
1-kapbonoBoi#t kucaotel (6 mr, 0,02 mMonb) u rekcadropdocdara N, N,N',N'-rerpamerin-O-(7-
azabensorpuazon-1-mn)yponus (8 mr, 0,02 mmons) B JIMPA (400 MKIT) MO KarumsiM MpHOaBISLIH
N, N-pumsonpommtunamud (5 mka, 0,03 mMmonb). PeaknMOHHYIO CMeCh NepeMelInBaid B
TedeHne | uWaca mMpu KOMHATHOW Temmeparype. PeakumoHHyroo cmech pasbaBuinu MeOH u
ounwann npernapatuBHon BOXX na komonke C-18 (pH=10, 27-41% MeCN/0,1% NH,OH
(BomH.) B TeueHue 5 MuH, 60 MJI/MUH) C TIOJIyYeHUEM YKA3aHHOTO B 3arojIOBKE COCIUHEHUS B
Bune Oenoro Teepmoro BemectBa (2,3 mr, 37%). XX-MC nna CyHyyFoNsO, (M+H)™
paccuuTaHo m/z=416,2; Haiineno 416,3.

IIpumepsnr 77-78.

IIpumepst 77-78 CUHTE3UPOBAJIM B COOTBETCTBUU C METOAUKAMM, AHAJOTMYHBIMU
meronukaMm [Ipumepa 76, craguu 2, 3amemas 1-mernnnunepasus (Ipumep 77) nnu 2-aMuHO-2-
metmi-1-niponanon (Ilpumep 78) merunamuHoM. [lanHble nepeunciens! B Tabmuue 6.

Taoauna 6.
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pum
3 KX-MC
ep HazBanmue -NR°R
[M+H]*
Ne
Tpudropauerarnas conp (2-(8-amuno-3-(5-(1,1-
au¢TOp-2-rUAPOKCUIIPONIAH-2-1IT)-2- H'f
77 metuidenmwt)umunazol 1,2-a]nupasun-6- ( 485,2
N
WJT) A KJIOTIPOITH )(4-MeTUIITUIIepa3HH- 1 - wd
WJT)METAHOH
2-(8-amuuo0-3-(5-(1,1-nudrop-2-
TUAPOKCHUITPOTIAH-2-11)-2- OH
78 metwidernn)umuaasol 1,2-aJnupazun-6-mi)-N- HN'@ 4742
(1-runpokcu-2-MeTunnponas-2- ~L
WUJT)[IUKJIOTIPOTIaH- | -kapOoKcamMu

Ipumep 79. 2-(3-(8-amuH0-6-(2-(ruagpoKcHUMeTHI)IHKJIONponuI)umuaaso[1,2-
a|nupa3zun-3-uia)-4-meruiadennn)-1,1-nupropnponan-2-oa (U3zomep 2)
F.
o F

NH,

K  pacrBopy  TpudtopaueratHoii  coqm  3THI-2-(8-amuHo-3-(5-(1,1-nudTop-2-
THIPOKCUIIPOTAH-2-1)-2-MeTriheHmn) umMuaaso| 1,2-a]nupa3zuH-6-mi)uukionponas-1-
kapOokcunara (2,6 mr, 4,8 Mkmoub; uzomep 2 u3 [Ipumepos 74-75, Cragus 2) 8 TT'® (0,25 mn)
npu 0°C npubasmsum jurudamroMunuiruapun (9,6 mxn, 9,6 mkmonb, 1,0 M B TI'®).
PeakinoHHYIO cMech HarpeBajiu 10 KOMHATHOH TeMIEpaTyphl U MepeMellnBaiu B TedeHue 1,5
4. Peakimonnyro cmech oxnaxkaanu 1o 0 °C, u peakiuonnyr cMmech racwmm 1,0 M NaOH (50
MKJ) ¢ mocnenyromuMm npudasneHueM NarSOs. Tlpu mepememnBaHuM B TE€YSHHE 5 MUH H
HArpeBaHWU /O KOMHATHOW TEMIIepaTyphl, IOJNYYEeHHYIO cycreH3uro pasbasumm MeOH wu
dunsrpoBanu yepe3 cioii Celite. Ounctka ¢ nmomombo (pH=2, 18-38% MeCN/0,1% TOY
(BomH.) B Teuenue 5 muH, 60 mi/MuH) obecrneunna Oenoe TBepaoe BeulecTBo (2,1 mr). JlaHHBIHI
marepuan pactsopuin B EtOAc u melitpammzoBanmu nytem npudasienuss 1 M NaOH. Ilocrne
nepeMellMBaHusl B TE€YEHHWE 25 MHH, OPraHUYECKUN CJOW YJajsiau, a BOJAHBIA CJIOU
skcrparupoBamn  EtOAc (2x). Opranuueckue cnou ¢uibrpoBaiu dyepe3d cioil NaxSOu,
O0BEIMHUIN M KOHLIEHTPHPOBAJIH C IMOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKE COEAMHEHHUS B BHUJE
npospaunHoro ocratka (1,2 mr, 65%). XKX-MC mus CyHxnF.N4O, (M+H)*: paccuurano
m/z=389,2; HatineHo 389,2.
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IIpumep  80.  2-(3-(8-amuHO0-6-(2-(ruApOKCHMETHI)HKJIONpOoNuI)uMHuaa3o[1,2-

a|nupa3zun-3-ui)-4-metuadenunn)-1,1-nupropnponan-2-oa (Uzomep 1)

VKa3aHHOE B 3arojIOBKE COEIMHEHHE CHUHTE3UPOBAJIM B COOTBETCTBUU C METOIHMKOHN
sKcriepuMenTa, aHamoruuHou [Ipumepy 79, 3amemasi TpugTOpaLETATHYIO CONb ITHI-2-(8-
amuHO-3-(5-(1,1-mudrop-2-ruapoxcunponaH-2-mn)-2-mMeTrind eHmn))umMunas3o| 1,2-a|nupasus-6-
wi)LEKIonpomnas- 1-kapbokcunara  (Msomep 1 w3 Ilpumepo  74-75, Cragunm  2)
TpudTOpaneTaTHON  CoNbl  ATUI-2-(8-amuHO-3-(5-(1,1-gudTop-2-TUapOoKCHUITPOaH-2-1iT)-2-
metundernn)umuaasol 1,2-alnupasus-6-wn)uukiaonponas- 1 -kapbokcunara (Usomep 2 u3
Ipumepos 74-75, Cragun 2). KX-MC nns CooHasFaN4Or (M+H)*: paccuurano m/z=389,2;
Haiimeno 389,3.

IIpumep 81. 8-amuno-N-(2-ruapoxcu-2-metTuanponui)-3-(2-(merua-ds)-5-(1,1,1-

TpudpTOp-2-ruapoxkcunponan-2-uia)dpeaunn)umuaaso[l,2-ajnupazun-6-kapéoxkcamug

HO /J(\w“ NfiNHz

N —N
MﬁfN &
0

FiC
OH

CDy

Cmaous 1. 1-(4-(memun-ds)henun)sman-1-on

YUC%
O

PactBop (4-auermndenwn)doponosoii kuciotsl (1,00 r, 6,10 mmosns) [Aldrich, 470821],
ouc(nu-Tper-Oytmn(4-numerunamunodenmn)pochun)quxaopnamaaus  (II) (0,108 r, 0,152
mMmoib) U ¢ropuna nesms (3,24 r, 21,4 mmons) B JAMPA (10,2 mu) u Bomer (2,03 mo)
JerasupoBaid a30ToM B TedeHue 10 muH, obpabarbiBaniu nogmeranom-ds (1,44 mi, 23,2 MMOJIb)
u nepemeruBany npu 45°C B TeueHne HOUN. PeakIMOHHYIO CMECh OXJIAXKAAJIA IO KOMH. TEMII. U
pa3baBuim BOAOH M 3THiaLeTaToM. BOmHBIN ClOM OTHESIN M SKCTParupoBai 3TUJIALIETATOM
(2x). OOpenuHEHHbIE OPraHMYECKUE SKCTPAKTHI MPOMBIBAIN BOJIOH M HACBIIIEHHBIM BOIHBIM

pacTBOpPOM  XJIOpHAA HATpWsA, CYIIWIM Han cyabdaroM MarHus, (QuibTpoBamM U

koHueHtpuposanu (60-70 Topp, Oaus 25 °C) ¢ momyueHueMm skejaemMoro mnponykra (546 wr,
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65,3%) B BHIE JKENTOW MACISTHUCTOH JKUAKOCTH, KOTOPOE HMCIIONB30BAIN O€3 HONMOJHUTEIbHON
ounctki. 'H SIMP (400 MI'n, CDCls) 6 7,86 (n, J= 8,0 I', 2H), 7,26 (n, J= 8,0 I'm, 2H), 2,58 (c,
3H). KX-MC mnst CoHgD;0 (M+H)": m/z=138,1; Haiineno: 138,1.

Cmaous 2. 1-(3-6pom-4-(memun-ds)penun)sman-1-on
Br

€D,

0

Cycnensuro xnopuna amoMunust (13,6 v, 102 MMosIb) B iuxsopMerane (24 Mit) mnpuLem
1o KarwisiM oopadareiBanu 1-(4-(metmn-ds)pennn)atan-1-onom (6,35 r, 46,3 MMOITB) B TeUEHHUE 5
MuH. OCTaTOYHBIA MaTepHaj B LIMPHULE OMOJACKUBAIHN JUXJOpMeTaHOM (7,0 MIT) M MO KarisiM
n00aBJISIIM B PEAKLIMOHHYIO cMech. [locie mepBOHAYaIbHON 3K30TEPMHYECKON PEaKIH, CMECH
JlaBajid OCTBITh O KOMH. TEMII. B TeueHue 3 MuH, nepemernnsanu npu 35 °C B TeueHue 5 MUH U
obpabateiBanin 6pomom (2,38 w1, 46,3 MMOJIb) MO KaIjIsiM B TeueHUE 5 MUH. PeakinOHHYIO
CMecCh MepeMeIINBaIH B TEUEHNE 25 MUH, a 3aTeéM MeIJICHHO NOOaBJIsUTH B CMECh JUXJIOPMETaHa
(50 M), 1 N HCI (100 mi) u npma. OCTaToO4HYI0 PEAKLHOHHYIO CMECh MPOMBIBAIA CMECHIO
nuxaopmerana/HCl/npaa ¢ mOMOMHUTENBHBIM KOIMYECTBOM AuXjopMeTana CMech HarpeBaiu 10
KOMHATHOW Temriepatypel (koMH. Tewmr.), u ciou pasmenwyiu. BomHbIi €i10il 5KCTparnpoBaiu
auxjopmeTaHoM (2x75 mur). OObenrHEHHbIE OPraHUYECKUe CJIOM INPOMBIBATH HACHIIEHHBIM
rugpokapOOHaTa HATPUSl M HACHIIIEHHBIM BOJHBIM PAacTBOPOM xJjopuma HaTpusi. IIpombIBkH
I'UAPOKapOOHATOM HATPHUsl M HACBHILIEHHBIM BOIHBIM PAaCTBOPOM XJIOPHZA HATPHUSl COAEPIKaJH
nponykT, U ux oovenuusny, noakucisii 1 M HCl u skcrparupoBanu nuxnopmeranom (2x50
mi). Bee oprannueckue cion OObeIUHIIIM, CYLIMJIM Hal CyJib()aToM MarHus, GUIbTPOBAIH U
KOHLIEHTPUPOBAIU C TIOJNYYEHHEM >KENTOH MAaCISHUCTOM kuakocTH. OYHCTKAa KOJOHOYHOM
¢mu-xpomarorpaduel, UCMOB3yst ATUNALETAT B cMecu rekcanoB (0% - 15%), nana sxenaemblit
npoxykt (9,08 r, 90,8%) B BHIE CBETIO-XKENTOro TBepaoro semectsa. 'H SIMP (400 MI,
CDCl3) 6 8,11 (m, J=1,8 T'u, 1H), 7,79 (nn, J=7,9, 1,8 T'u, 1H), 7,32 (n, J=7,9 'y, 1H), 2,57 (c,
3H). XKX-MC mns CoH7D3BrO (M+H)*: m/z=216,0, 218,0; Haiineno: 216,0, 218.0.

Cmaous 3. 2-(3-opom-4-(memun-d3)enun)-1,1,1-mpughpmopnponan-2-on

Br
CDy
FiC
OH

XKenaemoe coenrHEHHE MONy4YaId B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
1, ucrione3ys 1-(3-6pom-4-(merni-ds)bernn)sTan-1-08 B KauecTBe MCXOXHOrO Marepuama. 'H
SAMP (400 MI'y, CDCls) 6 7,79-7,72 (m, 1H), 7,48-7,35 (M, 1H), 7,24 (c, 1H), 2,41 (ym. ¢, 1H),
1,76 (¢, 3H).

Cmaous 4. 1,1, 1-Tpughbmop-2-(4-(memun-ds)-3-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)penun)nponan-2-on
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0. _0
B

CDy
FiC
OH

Cycnensuro Ouc(munakomnaro)nubopa (12,8 r, 50,2 mmonb) u auerara kanus (8,63 mu,
138 wmmomb) B nguokcane (24 wmi) oOpaOateiBanu  2-(3-6pom-4-(metmin-d;)dpenmn)-1,1,1-
tpudropnponan-2-onom (13,3 r, 41,8 mmonb). Ocrartounsiii 2-(3-Opom-4-(merui-ds)henwn)-
1,1,1-rpudropnponan-2-on onojackusasu B quokcane (106 mur) 1 mpubaBIsIM K PeaKIIMOHHOM
CMECH, KOTOPYIO JIera3upoBaid a30TOM B TedeHue 10 MuH. PeakIIMOHHYIO cMech oOpabaThiBaju
xjopunom ouc(rpudenmndocun)namnanus (II) (1,16 r, 1,67 MMomb), Hera3supoBaid a30TOM B
TedeHue NonoIHuTeNnbHbIX 10 MuH u nepemernrBany npu 100°C B TeueHne Houn. PeakiinoHHy0
CMeCh OXJIAKAAIN 10 KOMH. TEMIL., AETa3UpOBAIM a30TOM B TeUYEeHHE 5 MHUH, oOpabarbBayn
JOTIONHUTENBHON mopumeil nuxyopuna Ouc(tpudenmndochun)namwaaus (1) (1,16 r, 1,67
MMOJIb), 1€Ta3UPOBAIIN a30TOM B T€YEHHE JONOJHUTENBHBIX 5 MUH U niepemernnsany npu 100°C
B TeueHue 4 u. PeakumonHyo cmech (uubrTpoBanu depe3 Celite u omonackuBamum TI'® u
stunaneratoM. @unbrpar npomeiBaiu 1:1 BOMOW/HACHIIEHHBIM BOIHBIM PAaCTBOPOM XJIOPHIA
Hatpusi (300 mut). BonHblli ol MOBTOPHO 3KCTparupoBanu stuianeraroM. OObennHeHHbIE
OpPTraHUYECKHE CJIOW CYLIMIM Haja Cyjib(aroM MarHus, (QUIbTPOBAIM U KOHLEHTPUPOBAIU C
NOJydeHHEM  KOPHUYHEBOM  MACISHUCTOM  skuakocTd. OYHCTKa  KOJOHOYHOH  (pudim-
xpomarorpadueli, ucnons3ysMTBE B cmecu rexcanos (0% - 20%) nana sxenaeMplii IPOAYKT
(14,4 1, 84,7%) B Buze GeIHO-XKENTON MACIHICTOH xuakoctd. 'H SMP (400 MI', CDCl3) &
7,93 (m, J=2,3 T'n, 1H), 7,55-7,45 (m, 1H), 7,19 (n, J=8,1 T'y, 1H), 2,43 (yw. ¢, 1H), 1,77 (c, 3H),
1,34 (c, 12H). XXX-MC nns C¢HyD3BF;03 (M+H)*: m/z=334,2; Haiineno: 334,3.

Cmaous 5. 2-(3-(8-amuno-6-6pomumuoazof 1, 2-alnupazun-3-un)-4-(memun-ds)henun)-

1,1,1-mpughpmopnponan-2-on (payemuveckas cmecs)
NH,

N#
Br&u _j
cDy
FiC
OH

Pacteop 1,1,1-tpudrop-2-(4-(metun-ds)-3-(4,4,5,5-rerpamerun- 1,3,2-nuokcadboponas-2-
wi)enmn)nponas-2-ona (14,5 r, 35,6 mmonp) B auokcane (178 mi) obpabareiBanu 6-Opom-3-
nonumuaaso| 1,2-ajmupasun-8-amunom (12,1 r, 35,6 MMoJIb), nera3supoBaiv a30TOM B TeUEHHUE 5
MuH, oOpabarbBanu agnykroM nuxiyop|l1,1'-6uc(nudpenundocduno)peppouen|namnanus (II) ¢
nuxjiopmeraoM (5,81 r, 7,11 MMoib) U Aera3upoBalii a30TOM B T€YCHHE JOTOJHUTEIBHBIX 5

MuH. Peakunonnyro cmech oopabarbeiBanu 1,0 M kapOonara xanus B Bozge (107 mi, 107 Mmmonb),
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Jera3upoBajid a30TOM B TeueHHWe 5 MHMH M nepememmBanu npu 80°C B TeueHHE HOYU.
PeaknnoHHy0 cMech OXJIaXkmajdun OO0 KOMH. Temil. U (QuibTpoBamu uepe3 nenut. Celite
OMOJIACKMBAIA 3TUJalleTaToM U Bonmo. Puubrpar pazdbasmsuin  Bomod (150 ™) w
skcTparuposany stunaneratoM (3x100 mir). OObenMHEHHbIE OpraHUYEeCKHe CJIOW CYLIMIN HaJ
cynbpaToM MarHusi, (GUIBTPOBAIH U KOHLEHTPHPOBAIMU C IOJYYE€HHEM TEMHOH MaCISTHHCTON
AKUAKOCTH. OYHCTKA KOJOHOUHOHN (uidn-xpomarorpadueii, HCIoIb3ysIMETAHOM B TUXJIOPMETAHEe
(0% - 5%) 1 MOBTOPHO OYMIIATIH KOJIOHOYHOH (pyd1I-xpomarorpadueit, HCrob3ys STHIALeTaT B
cmecu rekcaHoB (0% - 100%) nmama sxemaembiii mpoaykt (13,8 r, 92,8%). XXKX-MC nns
C16H12D3BrF;N,O (M+H)™: m/z=418,1, 420,1; naiineno: 418,0, 420,0.

Cmaous 6. Bmopoii snoupyemsiii  snanmuomep 2-(3-(8-amuno-6-6pomumuoasof1,2-

alnupazun-3-un)-4-(memun-d3)penun)-1,1,1-mpucpmopnponan-2-ona
NH,

N#
Br&m _::
€D,
FiC
OH

Panemuueckyro cmech 2-(3-(8-amuHo-6-Opomumunasol 1,2-a|mupasun-3-mn)-4-(meTu-
d3)penun)-1,1,1-tpudropnponan-2-ona  OTASISIN  NpemnapaTuBHOW  xupanbHOl  BOKX
(Phenomenex Lux Amylose-1 [21,2x250 mMm, 5 Mukpon], smoupyst 20% 3TaHOJIOM B CMeECH
I'€KCAaHOB, NPU CKOPOCTH TOTOKA, paBHOM 20 mu/mMuH, 3arpyxkas ~ 200 mr B 4 Mi 3TaHONa).
IlepBblii UK, KOTOPBIN 3JIIOMPOBANIN, UMEN BpeMsl YAEp:KUBaHUsA, paBHOe 9,6 MuH. Bropoii nuk,
KOTOPBIN 3JIIOMPOBAJIU, UMEI BpeMsl YAepKUBaHus, paBHoe 14,6 MUH.

Muk 2: 'H SMP (400 MTI'u, JIMCO-ds) § 7,66-7,59 (m, 2H), 7,59-7,53 (m, 3H), 7,46 (,
J=8,1 I'u, 1H), 7,25 (¢, 1H), 6,66 (c, 1H), 1,71 (¢, 3H). KX-MC mna C16H12D3BrF3N40
(M+H)+: m/z=418,1, 420,1; Hatineno: 418,0, 420,0.

Cmaous 7. Memun-8-amuno-3-(2-(memun-ds)-5-(1,1,1-mpughmop-2-euopoxcunponan-2-

un)ghenun)umuoasof 1, 2-anupazun-6-xapooxcunam (Roayuuiu eOUHUYHbIH SHAHMUOMED)
NH,

<
™
N
o e
cD,
FiC
OH

XKenaemoe coennHEHNE MONyYaad B COOTBETCTBHH C METOAMKOHN U3 mpuMepa 8, CTaguu

5, ucnone3ys 2-(3-(8-amuHO-6-Opomummnaszol 1,2-alnupasun-3-mn)-4-(merun-ds)penmn)-1,1,1-

Tpudroprponan-2-on (muk 2 co craguu 6) B KauectBe ucxomHoro marepuana. JKX-MC s
C13H15D3F3N403 (M+H)+Z m/Z:398,l; HaﬁHeHOI 398,3
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Cmaous 8. 8-amuno-3-(2-(memun-ds)-5-(1,1,1-mpugpmop-2-euopoxcunponan-2-

un)ghenun)umuoasof 1, 2-anupazun-6-xapoonosas kucioma (ROAyuunu eOUHUYHbIH SHAHMUOMED)
NH,

o, L
o N__-
CD,
FsC
OH

PactBop  mermn  8-ammHO-3-(2-(Mmetmn-ds)-5-(1,1,1-Tpudrop-2-rugpokcunponas-2-
wi)penun)umunasol 1,2-aJnupasun-6-kapookcunarta (4,49 r, 11,3 wmmonb) (€AUHUYHBIMI
sHaHTHOMeEp co ctanuu 7) B meranoue (113 mu) obpabarsiBanu 1,0 M runpokcuna Hatpus (56,5
M, 56,5 MMOib) W TepeMelmuBaj i MpU KOMHATHOH Temrieparype. PeaklMOHHYK CMeCh
KOHIIEHTPUPOBAJIN Ul VAAJIeHUss MeTaHoya, pasdaBwim Bomod (50 MiI) W 3KCTparupoBajH
stunaneratoM (50 mu, 3atem 20 mu). OObennHEHHBIE STHUJIALIETATHBIE CJIOH 3KCTPAarupoBaId
nornonHUTeNbHON mopruer 1,0 M ruppokcuna Hatpust (3x20 mur). OObenuHEHHbIE OCHOBHBIE
BOJIHBIE CJIoU AoBoawm 00 pH ~ 5 mumonHo# kucioroit (7,6 ). BonHsli ciioit skcTparupoBam
nuxjaopmeranoM (2x150 wmu). BomHbelii cioil pa30aBmiM HAaCBIIEHHBIM BOAHBIM PacTBOPOM
XJIOpUAa HaTpusi M 3KcTparupoBanu stunaneratoM (150 mu). OOpennHeHHBIE OpPraHUYECKHe
CJIONM KOHLIEHTPUPOBAJIU C TOJy4YeHHEM skenaeMoro mnpoaykra (4,06 r, 93,8%) B Buzme
KOPUYHEBO-KPACHOTO TBEPAOIO BELIECTBAa, KOTOPOE MHCIOIb30BAIM O€3 IOIMOIHHUTEIBHOM
ounctki. 'H SIMP (400 MI'u, IMCO-dg) 8 7,76 (c, 1H), 7,71 (¢, 1H), 7,65 (mx, J=8,2, 2,0 I'y,
1H), 7,59 (n, J=2,0 I'uy, 1H), 7,49 (n, J=8,1 I'y, 1H), 7,30 (ym. ¢, 2H), 6,66 (c, 1H), 1,71 (c, 3H).
XKX-MC mns C7Hi3D3F3N403 (M+H)': m/z=384,1; Halineno: 384,2.

Cmaous 9. 8-amuno-N-(2-euopoxcu-2-memunnponun)-3-(2-(memun-ds)-5-(1,1,1-
mpughmop-2-euopoxcunponan-2-un)genun)umuoasof 1, 2-afnupasun-6-xapboxcamuo

PactBop 8-amuHO0-3-(2-(Metun-ds)-5-(1,1,1-rpudrop-2-runpokcunponas-2-
wi)enun)umunaszol 1,2-a]nupasun-6-kapOoHoBoit kuciorsl (4,06 r, 10,6 MMob) (eqUHUYHBIHI
sHaHTHOMEp co ctanuu 8) B JIM®PA (106 mi) oOpabarbiBaiu 1-aMHHO-2-METHIIIIPOTIAH-2-0JIOM
(1,44 r, 16,2 mmonb) [Ark Pharm, AK-37803] u HATU (6,16 r, 16,2 MMOIb) TIepeMEIINBAIU B
TedeHue 15 muH, oOpabaTeiBanu TpusTHIAMUHOM (4,43 M, 31,8 MMOITB) U epeMeInnBaIn npu
KOMH. TEMII. B TeueHHe 3,5 4. PeakinonHyro cMech pasdasuim Bogoi (500 MiT) 1 HaCHIIIEHHBIM
BOJIHBIM pacTBopoM xjopunaa Hatpus (100 mu) u skcTparuposanu strianeratoM (3x150 mo).
OObennHeHHbIE OpraHudeckre (a3bl MPOMBIBATIH HACBIEHHBIM XJIOpHAOM aMMOHHs (150 mur),
11% xapOonara Hatpus (150 M), HACBIIIEHHBIM BOIHBIM pacTBOPOM Xyopuaa Hatpus (100 mu),
CYyIIMJIM Haj cyab(aToM MarHusi, (pUIbTPOBAIM M KOHIEHTPUPOBAIHM C TOJYYEHHEM Macia
ssHTapHOro 1BeTta. O4YHCTKa KOJOHOYHOH (uaii-xpomaTorpadueil, HCIONb3YSIMETaHOT B
muxsopmerane (0% - 5%) nana xenaembiii mpoaykt (4,28 r, 89,0%) B Buae nensl. 'H SIMP (600
MI'u, IMCO-dg) 6 8,14-8,05 (m, 1H), 7,74-7,69 (m, 2H), 7,66 (n, J=7,9 I'n, 1H), 7,62-7,54 (m,
1H), 7,50 (an, J=8,2, 2,0 I'u, 1H), 7,38 (c, 2H), 6,67 (¢, 1H), 4,67 (c, 1H), 3,23 (m, J=5,6 I'Ly,
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2H), 1,71 (c, 3H), 1,10 (c, 6H). KXX-MC nnsa C,H2DsFsNsOs (M+H)+: m/z=455,2; Haiineno:
455,2.
IIpumep 82. 2-(3-(8-amuuo0-6-(TpUTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-ni1)-4-

MeTtu(penna)-3,3,3-tpudrop-2-ruaApoKCHNIPONaAHAMH]
NH,

N

=N
ENY

£

4]

HN
HO CF,4

Cmaous 1. 1-(3-opom-4-memungpenun)-2,2,2-mpucpmopsman-1-on

Br.

HO ™ "CF;

PactBop 3-Opom-4-merundensanbaeruna (6,51 r, 32,7 mmonp) [Aldrich, 565334] B
TeTparuapodypaHe (65,4 MJT) OXJIAKIANN 1o 0°C u oOpabaTeiBaiiu
TpuMeTm(TpudTopmermin)cunanoM (6,28 mi, 42,5 mmons). XKentyro cmech obpadareiBamm 1,0
M ¢ropunom terpabyrunammonusi B terparuapodypane (0,654 mn, 0,654 mmons) npu 0°C u
nepeMelIuBaid B TedeHHe Heckonbkux MuHyT npu 0 °C. JlemsHyro OaHIO ynansiau, |
MOJYYECHHYIO PEaKLIMOHHYIO CMeCh IepeMelnuBanud B TeueHue 1,5 4. PeaknuoHHyH cMech
oxjanunu obparao a0 0°C u obpabarbiBanu Bogoi (6,48 mu, 360 mmonb) u 1,0 M ¢Topuna
TeTpaOyTmiaMMOHHUs1 B TeTparunpodypane (6,54 mi, 6,54 mmonb). JleasHyro OaHO yaasuid, U
PEaKLMOHHYI0 CMECh NIEPEMEIINBANIU MPU TEMIIepaType OKpy:karouiel cpeasl B TeueHue 30 MUH.
Kentyro peakLMOHHYIO CMeCh pa30aBUJIM HACHIIIEHHBIM BOIHBIM PACTBOPOM XJIOPHIA HATPHUS
(150 M) wm skcrparupoBanu stwinaneratroM (200 mut). OpraHuYecKHil CJIOH MPOMBIBAIIH
HACBIIEHHBIM pacTBopoM xJjopuma ammonus (100 mut), cymwnm Han cyibdarom HaTpus,
(UIBTPOBAIH U KOHLIEHTPUPOBAIH C MOJYYSCHUEM KOPUYHEBO-KPACHON MACIISTHUCTOM KHKOCTH.
OuuncTka KOJIOHOYHOH (ummI-xpomarorpadueli, HCIONb3ysl METHI-TPeT-OyTHIOBBIH 3(up
(MTBE) B cmecu rekcanoB (ot 0% no 50%) nana sxenaembiii mponykT (8,42 r, 95,7%) B Bune
xenToii MacystHUCTOMH xuakoctu. JKX-MC ans CoH;BrF; (M-OH)*: m/z=251,0, 253,0; HaiineHO
250,9, 252,8

Cmaous 2. 1-(3-opom-4-memunpenun)-2,2,2-mpucpmopsman-1-on

Br

0”7 "CFy

Cwmecp 1-(3-6pom-4-metundennn)-2,2,2-tpugroparan-1-oma (8,41 r, 31,3 mmonb) B
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nuxyiopmetane (125 mi) mpu 0°C obpabareiBanu nepuoguHanoM Jlecca-Maprtuna (19,9 r, 46,9
MMOJIb) M T€PEMEIIMBAJIM IPH KOMH. TEMIl. B TedeHue 2,5 4. PeakIMOHHyK CcMech
KOHLIEHTPUPOBAIU (POTOPHBIM HCIIapeHHEM C BOASIHON OaHei, ycraHosieHHoi Ha 30 °C) no
MAaCJITHICTOTO TBEPJOTO BEIIEeCTBA, KOTOpPOe pa3daBmiM IUATHIIOBBIM d¢pupom (200 mut), 4to
IPUBEJIO K OCAKAECHUIO OOJbIIEro KOJMYECTBA TBEPIBIX BellecTB. JJaHHYI0 cMech HIBTPOBAIN
yepes Celite®, u Celite® omonackuBany NOMOJHUTEIbHBIM KOJIUYECTBOM JUITUIIOBOTO 3dupa
(200 mur). @uIBTPOBAN IPOMBIBAIM HACBHIIEHHBIM PACTBOPOM ruapokapboHara Hatpus (3x200
MJT) ¥ HACBIIEHHbIM BOJHBIM PAaCTBOPOM XJIOPHJA HATPHSI, CYLIMJIA HaJ CyJb(aTOM HATPHs,
(GUIbTPOBAIM ¥ KOHLEHTPUPOBAIA C TOJYYEHHEM MACJSHUCTOrO TBEPIOrO BEIIECTBA.
MacnsiHUCTOe TBEPAOe BEIIECTBO PAa3AeIIIId MEXAY AUITUIOBbIM 3¢upom (150 mi) u Bomoi
(100 wmu). OpraHuueckuddl CJIOM OTHESIM W MPOMBIBAJIHM  HACBILIEHHBIM PacTBOPOM
rugpokapOoHaTa Hatpusi (2xX75 MII) M HACBIIEHHBIM BOAHBIM PAacTBOPOM XJIOPUAA HATPUS,
CYLIMJIH HaJ CyJib(aToM HATpHsl, PHIIBTPOBAIN U KOHLEHTPUPOBAIIU C MOJYYEHHUEM XKEJIAaeMOro
npoxaykra (7,93 r, 95,0%) B Buae mMacia, KOTOpPOE UCTIONB30BAIH 0€3 TOMOJHUTEIBHON OYUCTKH.
KX-MC nns CoH7BrF;0 (M+H)": m/z=267,0, 269,0; naiineno 267,1, 268.9.

Cmaous 3. 2-(3-opom-4-memunpenun)-3,3,3-mpugpmop-2-euopokcunponannumpui

Br.

OH
NC™ "CF,

PactBop 1-(3-Opom-4-metundenun)-2,2,2-rpudropatan-1-ona (7,92 r, 29,7 mmons) B
nuxjopmerane (29,7 mm) oOpaOarbiBanu TpuMetwicummauanuaoM (8,70 mu, 65,2 mMmons),
nranunoM kanus (0,290 r, 4,45 mmonb) u 18-kpayH-6 (0,290 r, 1,10 MMonb) U nepemMernBaiy B
TeueHne 1 4. PeakIMOHHYIO CMeCh OXJaAMIM Ha JIeAsSHOW OaHe Hu3-3a HK30TE€PMbI MOCIE
nobasnenust 18-kpayH-6. PeakLIMOHHYIO CMeCh KOHLIEHTPUPOBAIU (POTOPHBIM HCIAPEHUEM C
BOAsiHOM OaHel, ycraHoBieHHOM Ha 28 °C) ¢ mojiydeHHeM TBEPAOIo BEINEeCTBA PIKaBOrO LIBETA.
Teepnoe BemecTBo pacteopuiiu B TT'® (29,6 mi), oxnaaunu no 0 °C, obpadaresanu 1,8 M HCI
(10,9 mn, 19,6 MMOJIB) U TIEpEMEIIMBAIIM TP KOMHATHON TeMIiepatype (KOMH. TEMIL. ) B TEUSHHE
1,5 4. PeakiioHHy0 cMech pa30aBuiId BOAOH (75 MIT) U 3KCTPAardpOBaIH JUITUIIOBBIM 3(HHUPOM
(3x75 ™). OOvenuHEHHBIE OPraHUYECKHE SKCTPAKTBHI MPOMBIBAIH HACBIIIEHHBIM BOJHBIM
pacTBOpPOM  XJIOpHZAA HATPUs, CYUIMJIM Han cyabdaToM HaTpus, (QUIBTPOBATH U
KOHLIEHTpUpoBau. [TOBTOpHAs KOHIEHTpaLUMs U3 CMECH T'€KCAaHOB Jajia JKEeJaeMbIH MPOIYKT
(8,70 T, 99,8%) B BHAE OpaHKEBOW MACISTHHUCTOM >KMIKOCTH, KOTOPOE HCIOJb30BaU 0Oe3
pononauTenbHol odnctku. KX-MC nas CoH7BrFsO (M-CN)*: m/z=267,0, 269,0; HaiigeHo:
266,9, 269.0.

Cmaous 4. 2-(3-opom-4-memunpenun)-3,3,3-mpugpmop-2-euopokcunponanamuo

(6mopoit snr0upyemsiii SHAHMUOMED)
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Br.

OH
H
N CF4

0

PactBop 2-(3-Opom-4-metundenun)-3,3,3-tpudTop-2-ruapokcunponanaurpuna (8,70 r,
29,6 mmonb) B 1,4-nuokcane (59,2 mi) npu 0°C obpabatsiBanu konueHtpupoanuoit HCI (9,00
M1, 108 MMOJIB), KOTOPYIO MIPEIBAPUTENILHO OXJIaaUIN Ha JiensiHol OaHe. [Ipu nepeMernBaHum
npu 0 °C, B peakIHMOHHYIO cMech OapOorupoBanu ra3oodpasueiii HCl B TeueHue 45 muH.
Oxnakpaomyo OaHI0 yOAISUH, W PEaKIUOHHYI) CMECh MEPEeMEINHBAIHM MPH KOMH. TEMIL. B
teyerune 61 4. B peakunoHHyr cMech OapOoTHpoBaiu a30T B TeueHue 10 MUH sl yHajeHwUs
Hekoroporo kommyectBa HCI, oxnmaxmamu no 0°C m pasOaBuiM HACHILEHHBIM BOJHBIM
pactBopom xyiopuna Hatpus (200 mir), Bomo (50 mur) u stunaneraTom (200 mut). OpraHudeckuin
CJIOM OTHEJsUTH, W BOIHBIA ciod pasdaBwmu Bomoil (100 mur) st pacTBOPEHHUS] OCTaBIIMXCS
TBEPIBbIX BelecTB. BoxHblil cinoit skcrparupoBanmu stuianeraroM (100 mim). OObenuHeHHbIE
OpraHMYeCKHe SKCTPAKThl MPOMBIBAIN HACBHIIEHHBIM BOJHBIM PacTBOPOM XJIOpHZA HATpPHs,
CYLIMJIH HaJ CyJIb(aTOM HATPusl, PHIIBTPOBAIN M KOHLEHTPUPOBAIH C MTOJy4EHHEM KOPUIHEBOM
MAaCIISTHUCTOH KHAKOCTH. OQYHCTKAa KOJOHOYHON (umii-xpomarorpadueli, ncnons3yss MTBE B
cmecu rekcaHoB (ot 0% mo 60%) mana paneMU4ecKuil MPOIYKT B BUIE JKEJITOrO MACISTHUCTOTO
TBEPAOro BellecTBa. Panemuueckyro cMech pa3fenuiv IpenapaTuBHOW xupanbHOi BOIXX
(Phenomenex Lux Amylose-1 [21,2x250 mMm, 5 Mukpos], smoupyst 95% 3TaHOIOM B CMecH
I'€KCaHOB, ITPU CKOPOCTU MOTOKA, paBHOH 18 mu/muH, 3arpyskast okosio 100 Mr B 2 mut 3TaHona) ¢
TIOJTyUYeHUEM 3KeJIaeMOro BTOPOro 3joupyemMoro sHanTHomepa (4,50 r, 48,8%) B Bume rycroro
JKEJITON MACISHUCTOM >KUAKOCTH. IlepBbIli 3HAHTHOMEp, KOTOPBIN 3JIIOMPOBANIU, UMEJT BpeMs
yaepxusanus, pasHoe 4,0 muH. BTOpoill 5HaHTHOMEp, KOTOPBIA 3IIOMPOBAIM, UMENI BpeMs
yAEPKUBAHUS, paBHOE 5,3 MUH.

Bropoii smonpyemsiii suanruomep: 'H SIMP (400 MI'n, IMCO-dg) & 7,85 (n, J=1,9
I'n, 1H), 7,75 (¢, 1H), 7,67 (¢, 1H), 7,63-7,53 (m, 2H), 7,41 (1, J=8,1 I'u, 1H), 2,35 (c, 3H). XKX-
MC nns C1oHoBrFsNO, (M+H)"™: m/z=312,0, 314,0; Haiineno: 312,0, 314,0.

Cmaoua 5.  3,3,3-Tpugpmop-2-cuopoxcu-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-

Ouokcaboponan-2-un)penun)nponanamuo

9
o-B
OH
H
N cr,
0

PactBop 2-(3-Opom-4-merundennn)-3,3,3-tpudrop-2-runpokcunponanamuna (3,57 r,
11,5 mmonb) (ITpumep 1, Ctanus 4, BTOpOi moupyemMslil sHaHTHOMEp) B 1,4-muokcane (57,2

M) oOpabaTeiBasiu Ouc(rmuHakonaTo)audbopom (3,49 r, 13,7 mmone) u anerarom kanus (3,71 r,
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37,8 MMOIIb) U Jera3upoBajH a30TOM B TeueHHe 5 MUH. PeakimoHHy0 cMech oOpabaThiBanu
xjopunom Ouc(tpudenundocpun)namanus (II) (0,482 r, 0,687 mmonb), nerasupoBaiu B
TedyeHue 5 MuH U nepemerBaiy npu 100°C B teyenue 2,5 4. PeakinoHHy0 cMech pazdaBuiin
stunaueratoM (50 wmu), ¢dunprpoBamm uepe3 Celite® u omomackuBaiu JOMOJHUTETHHON
nopuued stunanerara (100 mi). OuapTpaT NPOMBIBAIN HACHILEHHBIM BOJHBIM PAaCTBOPOM
XJIOpHIA HATpUs, CYLIMJIM Haa Cyiab(paroM HaTpus, (UIBTPOBAIM W KOHLEHTPUPOBAIU C
NOJyYeHHeM KOpHYHEeBOH neHbl. OuncTKa KOJOHOYHOW (im-xpomarorpadueid, HUCIONb3ys
MTBE B cmecu rexcanoB (ot 0% mo 100%), nana skenaembiii nmpoaykt (3,35 r, 81,5%) B BUze
T'yCTOH KENTOMN TEHBI. 'H simMP (400 MI'u, IMCO-dg) 6 7,96 (n, J=2,2 T'u, 1H), 7,63 (an, J=7.9,
2,1 T'u, 1H), 7,58 (c, 1H), 7,54 (c, 1H), 7,51-7,40 (M, 1H), 7,21 (n, J=8,2 ', 1H), 2,46 (c, 3H),
1,30 (¢, 12H). XKX-MC nns C¢HBF3NO4 (M+H)*: m/z=360,2; Haiineno: 360, 1.

Cmaous 6. 2-(3-(8-amuno-6-(mpucpmopmemun)umuoazof 1, 2-alnupasun-3-un)-4-
memungpenun)-3,3,3-mpugpmop-2-eudpoxcunponanamuo

PactBop 3-Opom-6-(TpudTopmermm)umunasol 1,2-alnupasun-8-amuaa (7,50 1, 26,7
mMMmoIib) U 3,3,3-tpudrop-2-ruapokcu-2-(4-merun-3-(4,4,5,5-rerpamerin- 1,3,2- arokcaboponaH-
2-umypenmn)nponasamuna (10,5 r, 29,4 mmons, IIpumep 82, Cramus 5) B 1,4-muokcane (133
M) obpabateiBamu 1,0 M kapbonara kamusi B Bome (53,4 my, 53,4 MMOIb), erasupoBajd

a30TOM 5 MUH oOpabarbiBau aaAlyKTOM auxiop[1,1'-

ouc(nudenmnpocpuno)peppoueH Jmautaguss (II) ¢ guxjmopmeranom (3,27 1, 4,00 MMOIb),
Jera3upoBajid a30TOM B Te4YEHHE MOMOJHMUTENbHBIX 5 MUH U nepememuBanu npu 100°C B
tedeHue 19 4. PeakunoHHyroo cmech oOpabaTeiBany sTmnaneratoM (200 mi1) U HachIIEHHBIM
BOIHBIM pacTBOpoM xjopuma Hatpus (50 wmi), ¢unsrpoBamn uepes Celite, u Celite
OTOJIACKMBAJIU JIOTIOJIHUTENbHON mopuuelt stunaunerara. Boansiil cioit orgensnu u3 guiasrpara
U SKcTparuposaiu stunareraroM (200 mi). OObeMHEHHbIE OPraHUYeCKHe SKCTPAKThI CYIIUIN
HaJ Cysnb(haToM HaTpusi, GUIBTPOBAIN U KOHLEHTPUPOBAIH C MOJYYEHHEM KOPUYHEBOW IMEHBL
OuucTka KOJOHOUHOM (I-xpomarorpadueri, ucnonasdyst MeOH B muxnopmerane (ot 0% no
10%) nana skenaeMblii MPOAYKT B BHAE KpPAaCHON/KOPUYHEBOH TMeHbI, KOTOpas He Obuia
NOJHOCTBEO ~ YUCTOH. JIaHHBIA MaTepual TOBTOPHO OYHINAIM  KOJIOHOYHOH  (haim-
xpomatorpadueit, ucnonszys MeOH B muxnopmerane (or 0% po 15%) nmana skemaembiii
MPOAYKT B BHJE€ OPAHKEBON/KOPHUYHEBOW MEHBI, KOTOPasi He ObLIa MOJHOCTBIO YUCTOM. J{aHHBIMI
MarepHuaj MOBTOPHO OYHINAIHM KOJOHOYHOH (umin-xpomartorpadueil, UCHONb3ysl 3THIALETAT
(comepxamuii 5% MeOH) B cmecu rekcanoB (ot 0% no 100%) ¢ mojy4eHHEM >KelaeMoro
NPOAYKTa B BUE OEON MeHbI, KOTOopasi elle coaepriana npumecH. JlaHHbI MaTepual MOBTOPHO
OUHWIIAIM KOJIOHOYHOH (Jdm-xpomarorpaduel, UCHOMb3ysl aleTOHUTp (comepskamuii 5%
MeOH) B nuxnopmetane (ot 0% no 100%) ¢ nonyueHuem >xenaemoro nponykra (4,67 r, 40,4%)
B Bize Gestoii mensr. 'H SIMP (600 MI', IMCO-dg) 6 7,79 (c, 1H), 7,76-7,71 (m, 2H), 7,71-7,64
(m, 4H), 7,61 (m, J=3,5 T'uy, 2H), 7,51 (n, J=8,2 T'y, 1H), 2,23 (¢, 3H). KX-MC nns
C17H14F6NsO, (M+H)*: m/z=434,1; Haiineno: 434,1.

IIpumep 83. Tpudropaueratnas coab 8-amuno-3-(5-(3-ammuo-1,1,1-tpudrop-2-

THAPOKCH-3-0KCONPonaH-2-uia)-2-metuiadennn)-N-(3-uukaonponuarerparuapodypan-3-
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un)umuaaszo[1,2-ajnupasun-6-kapooxkcammuaa
NH;

Cmaous 1. N-(/[ucuopogpypan-3(2H)-unuoen)-2-memuinponan-2-cynvunamuo
O
v
ng
B

Pacteop muruppodypan-3(2H)-oma (300 wmr, 3,48 wmoinb), 2-MeTHIIpPONaH-2-
cynabpuramuna (422 wmr, 3,48 mmons) u m3onponokcuna tarada (IV) (1,07 min, 3,66 mMons) B
TT'® (5 min) Harpesamu 10 60°C B TedeHNE HOUYM. PEakIIMOHHYO CMeCh OXJIAIIIN 10 KOMHATHOM
temneparypsl, pazdasuin EtOAc u BeUIMIIM B HACBHIIEHHBIN BOAHBIN PacTBOP XJOPHIA HATPUS
Cycnensuto ¢uibrpoBasiv, U cion pasgensui. Opranudeckuii ciodl cymu Hany MgSOy,
¢unbTpoBanu u koHUeHTpHpoBaan. Ocratok ucnonapzosanu 6e3 ounctku. KX-MC, paccuntano
nns CgHigNO2S (M+H)*: m/z=190,1, naiineno: 190, 1.

Cmaous 2. N-(3-L{urnonponurmempazuopodypan-3-un)-2-memuinponan-2-

cynvunamuo

(d) ‘EJ
e

K pacrBopy N-(muruppodypan-3(2H)-ununen)-2-merunnponas-2-cynbpunamuna (40
mr, 0,21 mmonb) B Toyose (1 mu) mpu -78°C npubasisuin Tpumetmnamomunuii (0,12 mi, 0,23
MMOJIb), U PEAKLIMOHHYI0 CMECh MePEeMELINBAIIN IPU JaHHOH Temneparype B Tedenue 30 muH. B
OTAEJIbHOM PEAaKLOHHOM cocyzae pacTBop Opomumkionpomnana (60 mkni, 0,75 mmons) B Et,O
(1,0 mi) mpu -78°C obpabarbiBanu emop-oyrrsuutuii (0,54 mu, 0,75 MMOIJb), B PEAKLIHOHHYIO
cMmech nepemermmBainn npu -78°C B Teuenue 1 u. PactBop, comepkammii CyJb(pUHAMHIHBINA
KOMIUIEKC, IO KaHIoJIe 10 KalluiiM T[IePEeHOCUTIM B  CBEKENPUIOTOBJIEHHBIH pacTBOP
muktonporututast (0,85 mur, 0,63 mmons) B Et,O (1 mur). PeakiimoHHyr0 CMeCh OCTaBHIIH
HarpeBaTbCsl 10 KOMHATHON TemIepaTypbl B TedeHHEe HO4uU. PeaklMOHHYH0 CMeChb Tacuiu
HacbimeHHbIM NH4Cl u sxcrparupoBamu EtOAc. Crnom pasnmenunn M OpraHHYECKUil CIION
NPOMBIBAIM HACBILIIEHHBIM BOIHBIM pPAacTBOPOM XJjopupa Harpus, cymwin Hagy MgSOy,
¢unbTpoBanu u kKoHIeHTpupoBaitu. Ocrarok ucnonb3oBanmu 6e3 ounctku. XKX-MC paccuntano
nns C1HoNO,S (M+H)™: m/z=232,1, naiineno: 232,2.

Cmaousa 3. 3-I[uxnonponurmempazuopog)ypan-3-amun 2uopoxiopuo
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N-(3-Luxnonponunrerparuapodypan-3-ui)-2-merunnponas-2-cynbpunamun (49  wr,
0,21 mmoup) nepememnBanu B HCl (4M/mnokcan) (2 mn)/MeOH (2 min) B Teuenune 30 MUH U
KOHLEeHTpHupoBau. OCTaTOYHOE TBEPAOE BELIECTBO PACTHPaNU C 3(PHPOM M HCIOIB30BAIU Oe3
ounctku. [Ipenmonaraercsi, 4YTO KOJHYECTBEHHBI BBIXOJ W AHAJIUTHYECKUE JaHHbIE HE
COOUPAITUCH.

Cmaous 4. 8-amuno-3-(5-(3-amuno-1,1,1-mpugpmop-2-2uopoxcu-3-oxconponan-2-un)-2-
memungpenun)-N-(3-yuxnonponunmempazuopodhypan-3-un)umuoasof 1, 2-a [nupasun-6-
Kapookcamuo, mpugmopayemam

K pacrBopy 8-amuuo-3-(5-(3-amuno-1,1,1-tpudrop-2-runpoxcu-3-okconponan-2-um)-2-
metwidernn)umuaasol 1,2-a|nupasun-6-kapoonosori  kucnorel (10 mr, 24 wMkmonb), 3-
ukJonpomunrerparuapodypan-3-amuna rugpoxyuopuna (10 mr, 73 mxmons) u HATU (11 wr,
29 mxmonb) B JIM®PA (1,0 mi) npubasnsimn DIPEA (13 mkn, 73 MKMOJb), H PEaKIHOHHYIO
CMeCh MepeMEeLINBAId NPU KOMHATHON TeMmrepaTtype B TedeHue 30 MuH. PeaknOHHYIO CMeCh
pasbaBumn MeOH wu oummanu npenaparuaoii BOXX (pH 2). XKX-MC, paccuntano ans
CoHosF3sNgOs (M+H)™: m/z=519,2; naiineno 519,2.

IIpumepsnr 84-85.

JlaHHBIE COEOUHEHUs CHHTE3UPOBAIM B COOTBETCTBUM C METOAMKOH, ONHMCAHHOWU B
IIpumepe 83, ¢ HCHOJB30BAHHUEM COOTBETCTBYHOLIENO KOMMEPYECKH NOCTYIHOINO aMHUHA Ha
craguu 4.

Tabnauua 7.

KX-
pu
MC
Mep HazBanmue R
[M+H
No
]+
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KX-
pu
MC
Mmep HazBanmue R
[M+H
Ne I
8-amuHO-3-(5-(3-amuno-1,1,1-TpudTop-2-ruapoxcu-3-
okconponan-2-un)-2-metunpennn)-N-(2,3- H
84 o N’“? 507,2
numerunreTparuapodypan-3-wn)umunasof 1,2-a Jnupasun-6-
kapOokcamun, TpudToparerar (CMech JUACTEPEOMEPOB)
8-amuHO-3-(5-(3-amuno-1,1,1-TpudTop-2-ruapokcu-3-
okcomnpomnan-2-un)-2-merundenun)-N-(4-
85 561,2
(Tpudropmermn)rerparunpo-2H-nmpan-4-un)umunasol 1,2-
a|mupasuH-6-kapOokcamua, TpudpTopanerar

IIpumep 86. 3-(4-(8-amuuo-3-(2-(merna-ds)-5-(1,1,1-tpudprop-2-ruapoxcunponan-2-
uin)pennn)umuaaso|1,2-alnupazun-6-ua)-1H-nupazon-1-ni)-3-

HHKJI00YTHINPONAHHUTPUJ, TpudTOpaneTaT

TFA

K pactBopy 2-(3-(8-amuuo-6-0pomumunaso| 1,2-anupasus-3-ui)-4-(metun-ds)pennn)-
1,1,1-rpudropnponan-2-ona [[Ipumep 81, Cragus 5] (10 mr, 24 Mxmoinb), 3-ukI00yTHI-3-(4-
(4.4,5,5-terpamerni-1,3,2- nuokcadoponan-2-ui)- 1 H-nupaszon-1-uwn)nponanuaurpuna (10,8 wr,
36 MkMoOJIb, Kak omcano B W02009064835) u annykra PdCl,(dppf)-CH,Cl, (2 mr, 2,4 MKMOJIB)
B auokcane (1 mui) u Bome (0,5 mur) mpubasisiu kapOonat Harpus (7,6 mr, 72 mMkmousb). B
peakoHHy cMech OapboTupoBanmu N, u HarpeBanu 10 100°C B TedeHue 2 4. PeakiimoHHYO
cMmech pasdbasun MeOH, ¢unbrpoBanu u ounmanu npenaparusaoii BOXX (pH 2). XX-MC
paccuntano ast CocHo4D3F3N,O (M+H)*: m/z=513,2, Haiineno: 513,3.

[Mpumep 87. 2-(3-(8-amuuo-6-(5,6-nurnapo-4H-nuppoJio[1,2-b]nupa3zon-3-
uir)umuaaso[l,2-ajnupasun-3-un)-4-(Merun-ds)penuni)-1,1,1-rpudropnponan-2-o.,

Tpu(TOpaneTaT
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DTO coenMHEHME TOJy4ald B COOTBETCTBUU C METONUKOW, HMIEHTHYHON METOIUKE,
onucanHoii B [Ipumepe 86, ¢ ucnonb3oBanueM 3-(4,4,5,5-terpamerun-1,3,2-nuokcaboponas-2-
wn)-5,6-qurunpo-4H-nupposno[ 1,2-b]nupasona (Aurum Pharmatech) Bmecto 3-uuknoOytui-3-
(4-(4.,4,5,5-terpameruii-1,3,2-nuokcadoponan-2-wi)- | H-mupazon- 1-un)nponanuurpuna.  XKX-
MC paccunrano misi CoHioD3F3NgO (M+H)": m/z=446,2, naiineno: 446,1,

Mpumep 88. Metui-3-(4-(8-amuno-3-(2-(merna-d3)-5-(1,1,1-tpudrop-2-
rugpoxkcunponas-2-ui)desun)umuaaso|l,2-ajnupazun-6-ua)-1H-nupaszon-1-ui)-3-

(unaHOMeTHN)HUKJI00yTaH-1-KapOokcuaar, Tpupropauerar

Cmaous 1. 2-(3-(8-amuno-6-(1H-nupazon-4-un)umuoazof 1, 2-aJnupasun-3-un)-4-
(memun-d3)ghenun)-1,1,1-mpugpmopnponan-2-on

Cwmecp 2-(3-(8-ammuHO0-6-Opomumuznaso| 1,2-amupazus-3-nn)-4-(merun-ds)pennn)-1,1,1-
tpudropnponan-2-ona (150 wmr, 0,36 wmmomb), mpem-Oyrun-4-(4,4,5,5-rerpamermn-1,3,2-

nuokcadoponan-2-un)- | H-nmupaszon-1-kapbokcmnara (158 wmr, 0,54 wMMonb), aamykra

PdCly(dppf)-CH,Cl, (14,6 mr, 0,018 mmonb) u kapbonara Hatpus (114 mr, 1,08 mmomnb) B
nuokcane (2 mi) u Bome (0,5 mu) Gapboruposamu Nou HarpeBanmu 1o 100°C B TeueHue 3 4.
Peaxnnonnyo cmech paszpenunu mexay Bopod u EtOAc, u cnom pasnenunu. Boasslii cioi

skcrparupoBan EtOAc, u oObeOUHEHHbIE OPraHWYECKHUE CJIOM IMPOMBIBATHM HACBIEHHBIM
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BOJIHBIM PacTBOPOM XJIopuaa HaTpus, cymrin Hag MgSOy, GunbTpoBaIM M KOHIEHTPUPOBAIH.
Ocrarok ounmanu Qmm-xpomarorpagueii (0-100% EtOAc/cmecs rekcanos, 3atem 0-25%
MeOH//IXM) ¢ monyueHHEM YKa3aHHOTO B 3arojOBK€ COeNUHEHHs (Tpearnojaraim
komuuecTBeHHbIH BbIxon). JKX-MC, paccumrano mist CioH;sD3FsNgO (M+H)*: m/z=406,2,
HalimeHo: 406,2.

Cmaous 2. Memun-3-(4-(8-amuno-3-(2-(memun-d3)-5-(1,1,1-mpughmop-2-
euopoxcunponan-2-un)gpenun)umuoasof 1,2-anupazun-6-un)-1H-nupazon-1-un)-3-
(yuarnomemun)yuxiodyman-1-xapooxcunam, mpugdmopayemam

K  pactBopy  2-(3-(8-ammuuo-6-(1H-nmpaszon-4-un)umunaso[ 1,2-anupasun-3-wmn)-4-
(metun-ds)penmn)-1,1,1-rpudropnponan-2-ona (20 mr, 49 mxmonb) B aueronutpwie(l wmi)
npuOaBISIIH METHIT-3-(IIMaHOMETHIIEH )IMKJI00yTaH- 1-kap6okcunar (37 mr, 0,25 mmoins) u DBU
(37 Mk, 0,25 mmonb, kak onrcano B W(02009114512), u peaklMOHHYIO CMeCh TepeMeTnBaIU
npu 60°C B Teuenne 5 4. Peakimonnyr cmech pasdasmiu MeCN, GumbTpoBaiy U OYHINATH
npenapatusHoii BOXX (pH 2). KX-MC, paccuurano s Co7HyyD3F3N,O3 (M+H)™
m/z=557,2, naiineno: 557,2.

IIpumeps1 P1-P6.

B IIpumepax P1-P6 mmxe, nPCA nposonum wa npudope Bruker D8 Advance ECO XRPD
CO CNENyIOIUMH TIapaMeTpaMH: HCTOYHUK M3JydeHHs mpeacTapiser coboit Cu mpu 1,5418 A
nerektop LYNXEYETM u momHocTs peHTreHoBckoro msiayueHus 40 kB, 25 MA. Iloporok
o0pasia quCreprupoBai Ha aepskarese oOpasna ¢ HyseBbiM (GoHoM. OOLIMe yCIOBHS U3MEPEHUS
ObUTH CIENYIOIMMU: HadaslbHbIH yroi - 3°; Cromn yron - 30°; Otdop npod - 0,015 rpax .; u ckopocTb
CKaHUPOBAHUS - 2 Tpajl./MUH.

Huddepenmmanpayro  ckanupyromyo  kanopumerpmo  (JICK)  mpoBomwmu — Ha
muddeperimanbHoil  ckanupyromeil  kanopumerpun TA  Instrument, Discovery DSC2500 c
asrocamruiepom. OOmme ycioBus skcneprmenTta Obutn criepyrotmume: 20-300 °C npu 10 °C/mun,
NOTOK ra3000pasHoro asora mpu 50 MI/MHUH, C HCHOJNB30BAHUEM AFOMUHHMEBOTO TONAOHA IS
obpa3sia..

TepmorpaBumerpuueckuii  ananu3  (TI'A) mnpoBoamiM Ha  TEPMOTPABHMETPUUECKOM
anamzatope TA Instrument, TGAS500 ¢ aBrocammiepom IpU CIEAYOIIUX YCJIOBUSIX: JIMHEHHOE
usmernenre npu 10 °C/mun or 25 °C mo 600 °C; motok ra3oo0pasHOro a3ora €O CKOPOCTHEO
NPOAYBKH 25 MJI/MUH;, ¥ TUIATHHOBBIN MOAIOH AJIst 00pasLa.

IIpumep P1. ony4yenue U XaAPAKTepPUCTHKA 2-(3-(8-amuHo-6-
(rpudropmernn)umuaaso|l,2-ajnupazun-3-ui)-4-meruiadenni)-3,3,3-rpudrop-2-

THAPOKCUNPONAHAMHUAA, KpUcTAJLIH4YecKoii popmbl I (CBobGogHOE OCHOBaHME)
NH,

N=l

—N
PN N
0O

H N
HO CF,
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B cocyn 3arpyxanu 2-(3-(8-amuHO-6-(TpudTopmerin)umunasol 1,2-a]mupasus-3-wmn)-4-
metwidennn)-3,3,3-rpudrop-2-rugpokcunponasamun (0,050 r, 0,115 Mmonb) u nepemMeBaiu
npu 80°C moka mNO KamsiM NOpUOABISIIM  NPENBAPUTENIbHO CMELIaHHbIM pacTBOop 1:2.
uzonponmiauerata (0,676 mu) / remaran (1,34 mn). Ilocne mpuOaBneHust 2 M TBepAOe
BELIECTBO IMOJHOCTBK) HE PACTBOPHIIOCH U HEKOTOPOE KOJMYECTBO OCTAJOCh HA AHE COCYJA.
ITocie TOro Kak mOYTH BCE TBEPAbIEC BEIECTBA PACTBOPHIIMCH, HA CTEHKAX COCyaa 00pa3oBaiCh
HOBBIE TBEpAbIC BEIeCTBA. bobine TBEPABIX BELIECTB 00Pa30BaAIM MOCHE MEPEMELINBAHUS IPU
80°C B Teuenme 2 u. Ilocne oxmakaeHUs OO TEMIEpPaTypbl OKPYKAIOIIEH Cpeabl, TBEPAbIE
BEIECTBA OT(UIBTPOBBIBAIN U MPOMBIBAJIN renTaHOM. TBepable BelmecTBa COOUpau U CYLIMIIH
IpU TOHWKEHHOM JaBieHuu B TedeHue 30 MuHyT ¢ nonydyeHueMm 2-(3-(8-amuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupasun-3-un)-4-merundenmn)-3,3,3-rpudrop-2-
rugpokcunponanamuna (Popma I) (33,2 mr, 66,4%) B Buze 6e0ro TBEpAOTrO BEIIECTBA.

beuio moareepikaeHo, uto ¢opma I HaxomWuTCSs B BUAE KPUCTAUIMYECKOTO TBEPIOTO
BelecTsa B coorercTBrn ¢ aHamm3oM MPCA. Jluarpamma nPCA ¢opmel I nponumocTpupoBaHa Ha
@ur. 1, a TMKOBbIE NaHHbIE IPUBENEHBI B TabnmLe 8 HiKke.

Taoauua 8. lannbie nuxoB nPCA nas ¢popmsi L

2-Teta (°) OTHocUTeIbHASI HHTEHCUBHOCTD (%)
8.2 0.9
8,6 21,5
9.5 34,3
10,3 92,1
10,8 1,0
12,8 1.1
13,0 5,0
13,6 7.8
14,2 4,1
14,9 100
16,5 23
17,3 43,8
17,8 22,6
18,1 1.3
19,0 29.9
19,2 49,7
19.5 8,1
19.9 1.6
20,1 254
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2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)
204 15,1
20,6 39.6
21,2 16,8
21,5 6.6
21.8 0,6
22,2 26,6
22,5 4,0
23,0 0.8
23,6 3.2
24,0 42,4
243 8.2
24,6 4,2
25.6 7.4
25,8 7.6
26,3 4,3
26.8 12,9
274 9.9
27,9 4.4
28,2 1,7
28,7 37.4
29,6 1.3

CK amayms dopmel | BeEBUI OOMH MUK C HavyaibHOW Temmeparypoir 191.9 °C wu
p paTyp >

maxcumyMoM ripu 193,2 °C. Tepmorpamma JICK npencrasnena Ha Qur. 2.

TI'A ananmu3 ¢opwmsl I BeLsIBII 3HAUNTENNBHYIO TIOTEPrO Beca Bhime 200 °C u3-3a pasjiosKeHust

obpasua. Tepmorpamma TT'A npencrasnena Ha Dur. 3.

bruto moareepskneHo, uto dopma I npencrasisier cobol OE3BOAHYIO HECOTBBATUPOBAHHYIO

KPUCTAJUTHYECKYIO (hopMy.
IIpumep P2.

Ionyuyenne

H

XaAPAKTepPUCTHKA 2-(3-(8-amuHo0-6-

(Tpudropmernn)umuaaso|l,2-ajnupazun-3-ui)-4-meruiadenni)-3,3,3-rpudrop-2-

THAPOKCUNPONAHAMHUAA, KpucTajandeckoii popmel II (CBoGoaHoe ocHOBaHuUE)
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HN
HO CF;

[MpubnusureapHO 100 ML CBOOOIHOIO OCHOBAHMUS 2-(3-(8-amMmuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupasun-3-un)-4-merundenun)-3,3,3-rpudrop-2-
THIPOKCUIIPONIAHAMHIA PACTBOPWIIM B | MJI M3omponmianeraTa B 4 M COCyie U3 MPO3PAYHOTO
crekna. K pacrBopy npubaBnmsiim 2 MII TenTaHa IpH TEPEMEIINBAHUHM TPU TEMIEpaType
okpykarotmei cpensl. Cmech HarpeBanu npu 80°C npu nepemermnnBaHuu B TeueHne 2 4. CMech
OXJIAKIATH IO TEMIIEPaTypbl OKPYKAKOILIeH cpeabl mepememnBaiyd B Teuernne | 4. TBepmoe
BEIECTBO cobmpanu (GUIbTPOBAHWEM M CYIIWJIM Ha BO3AyXe ¢ mojydeHueM 2-(3-(8-amuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupasun-3-un)-4-merundenmn)-3,3,3-rpudrop-2-
rugpokcunponasamuza (¢opma II).

beumo monreepkneno, uro ¢opma Il Haxomurcss B BHIOE KPHCTALIMYECKOTO TBEPAOTO
BerecTsa B coorBercTBum ¢ aHan3oM MPCA. Tuarpamma nPCA dopwmst 11 npowmmoctprupoBaHa Ha
@ur. 4, a TMKOBbIE NaHHbIE TPUBENEHbI B TabnmLe 9 Hixke.

Taoauuna 9. lannbie nuxos nPCA nas ¢popmpsi I1.

2-Teta (°) OTHocuTeIbHASI HHTEHCHUBHOCTD (%)
9.1 29,8
10,0 2,2
11,1 38,6
12,6 77,6
13.5 24,8
14,1 5.6
154 3.6
16,1 24,0
16,9 41,4
18,0 75,7
18,4 35.0
19,0 77,5
19,7 25.5
19.9 19.5
20,1 40,9
20,5 58.2
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2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)

21,0 1,1

21,4 2,1

21,6 1.3

21,9 100
23,7 29,4
23,8 39,7
25,1 22,5
25,3 33.1
25.8 33.9
26,3 13,6
26,4 3.3

273 35.5
28.3 13,2
29,6 15,4

JCK anamu3 ¢opmbr Il BbsiBHT OoaMH THMK ¢ HadaibHOW Temmeparypoir 1772 °C u
maxkcumyMoM nipu 179,7 °C. Tepmorpamma JICK npencrasnena Ha @ur. 5.

TI"A ananus ¢popmel 11 BeIsIBII 3HAUNTENBHYIO TIOTEPIO Beca Bhiie 200 °C u3-3a pa3ioskeHust
obpasua. Tepmorpamma TI'A npencrasniena va @ur. 6.

bouio noarsepskaeHo, uro popma Il npencrassier coboii Ge3BOHYIO0 HECOMBBATHPOBAHHYIO
KPUCTATHYECKYIO POpMY.

IIpumep P3. Honyuenune H XapaAKTEePHCTHKA 2-(3-(8-amuHo-6-
(rpudropmernn)umuaaso|l,2-ajnupazun-3-ui)-4-meruadenni)-3,3,3-rpudrop-2-

THAPOKCUNPONIAHAMHUAA, KpucTajindeckoii popmel 111 (CBoGoaHoe 0cHOBaHHE)
NH,
.
—N
FoaN

N__-

0
HyN
HO CF;

[TpubnusurensHO 72 ML CcBOOOIHOIO OCHOBAHHS 2-(3-(8-amMuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupasun-3-un)-4-merundenmn)-3,3,3-rpudrop-2-
rufipokcunponaHamMuaa pactsopunu B 1 min MeOH B 4 Mn cocyae U3 NMpoO3padHOro CTEKJA.
PacTtBop BbImapunau aocyxa IpU TemrepaTrype Okpyskaroueidl cpeabl. IlonyueHHoe TBepaoe
BEIIECTBO, KOTOpOe mpencramisier coboli compBaT MeOH, cymumm npu 60 Cs BaKyyMe C

obecrieueHneM 2-(3-(8-amuHO-6-(TpudTopmernn)umunazol 1,2-ajmupazun-3-mn)-4-
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metwidennn)-3,3,3-rpudrop-2-rugpokcunponasamuna (Popma III).

beumo monreepikaeHo, uro Qopma Il HaxomuTcs B BHIE KPUCTAJUIMYECKOTO TBEPIOTO
BelecTsa B coorBeTcTBHU ¢ aHanm3oM NPCA. [luarpamma nPCA ¢opmei I nponmmocrpupoBasa Ha
@ur. 7, a TUKOBbIE NaHHbIE NpHUBeNeHbI B Ta0muue 10 Hipke.

Tadauua 10. {anabie nuxkos nPCA s ¢popmer 111.

2-Teta (°) OTHocUTeIbHAS HHTEHCUBHOCTH (%)
8,1 10,0
10,6 44.4
12,4 5,0
12,8 6,7
13,5 100
14,2 60.9
15,8 3.3
16,4 25,7
17,1 28.3
17.9 29,1
19.8 7.8
20,3 60.6
20.8 15.8
21,6 2,7
22,3 6.5
22.8 10,9
23,5 10,8
24,1 24.6
24.6 15,0
24.8 18,0
25,2 10,0
25.8 10,8
26.6 13,0
27,5 24,0
28.8 6.8
29,2 4.8
29.8 2,1

JCK anamu3 ¢opmer [ BbIIBUI OAMH NHMK C HadayupHOW Temreparypoir 1343 °C wu

maxcumyMoM nipu 143,0 °C. Tepmorpamma JICK npencrasnena Ha @ur. 8.
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TI"A ananu3 ¢popmer 11 BeIsIBII 3HAUUTENBHYIO TIOTEPEO Beca Bhiie 200 °C m3-3a pa3iosKeHust
obpasua. Tepmorpamma TI'A npencrasniena va @wur. 9.

brsuto noxareepskneHo, uro popma I npeacrasisier coboit Ge3BOAHYIO HECOIBBATHPOBAHHYIO
KPHUCTAJUTMUECKYIO (hopmy.

Ilpumep P4. Tlonyuyenue u  xapaktepuctuka 8-amuHo-N-(2-rugpokcu-2-
mMeTnanponui)-3-(2-(merna-d3)-5-(1,1,1-rpudrop-2-rugpoxkcunponan-2-
ui)pennn)umuaaso[l,2-ajnupasun-6-kapéokcamuna,  KpucTaumyeckod  ¢gopmbr 1
(CBoGoaHOe ocHOBaHMe)

NH,
S

SN -
0

CDy
FyC
OH

B kpyrmonmonnyrwo konOy 3arpyxanu 8-aMuHO-N-(2-runpokcu-2-MeTHInponu)-3-(2-
(metmn-ds)-5-(1,1,1-tpudrop-2-rugpokcunponas-2-mn)perann)umuaasol 1,2-alnupazus-6-
kapOokcamuz (4,60 r, 10,1 mmonb) 1 nzonponuianerar (25,5 mi), koTopele Harpesanu npu 80
°C. Cmecp nepememusanu rpu 80 °C, u TBepable BelecTBa HadaIu 0Opa3oBBIBATHCS 32 5 MUH.
Cmecp nepememnBanu npu 80°C B TeueHue 1 u. Harpesanue mnpekpainaiy, U CMeCb
nepeMelIuBaId B TE€YeHHe 1 4 mpu OXJaKAEHHMH A0 KOMH. Temn.. CMmech NO KaruisiM
oOpabarbIBasu renTaHoM (25,5 MiT) U3 KarneabHOH BOPOHKH B T€YeHUE 35 MUH U NepeMeIlnBaIn
npyu KOMH. Temrl. B TedeHue 40 muH. TBepable BellecTBa coOMpasu, MPOMBIBAIH cMechio 1:1
usonponuianerata/rentasa (10 M) M Cymwinm Npu NMOHWKEHHOM paaeieHuu mpu 60°C B
TeyeHue 24 4 c nonydeHueM 8-aMuHO-N-(2-ruapoxcu-2-merunnponun)-3-(2-(merun-ds)-5-
(1,1,1-rpudrop-2-ruapokcunponan-2-un)perrn ) umunasof 1,2-a]nupasuH-6-kapOokcamuaa
(Popma I) (4,16 T, 90,4%).

beuio moareepikaeHo, uto ¢opma I HaxomWMTCS B BUAE KPUCTALIMYECKOTO TBEPIOTO
BerecTsa B cootBeTcTBHM ¢ aHanmm3oM NPCA. Jlnarpamma nPCA ¢opwmsl I nporsumrocTpipoBasa Ha
@wur. 10, a mukoBbIe aHHbBIE TpHBeNeHbI B Tabmuue 11 Hioke.

Taoauuna 11. lanabie nukos nPCA nas ¢popmsi L

2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)
6,2 100
10,4 6,4
11,3 6.0
11,5 3,7
11,9 17,3
12,5 10,1
13.8 3.5
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2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)
14,4 5.5
15,6 51,0
16,0 55,2
16,7 66.3
16,9 7.5
17,4 29
18,3 8,6
18.8 17,1
19,2 1.4
19.9 20,4
20,2 1.4
20,7 24.4
21,0 4,1
21,2 47,0
21.8 3,7
223 16,6
23,2 17,0
241 12,4
244 1.9
24.8 1,7
249 0.9
25,3 0.8
25,5 3.9
25.9 1,5
27,0 14,7
273 3.4
279 5.8
29,1 1.4
29,7 1,2

JCK anamm3 ¢opmer 1 BbIsIBUN OfMH MUK C HadaimbHOH Temmeparypoit 1734 °C wu
maxkcumyMoM nipu 179,0 °C. Tepmorpamma JICK npencrasnena Ha ®ur. 11. beiio nonrsep:kaeHo,
yro (hopma I mpencrasisier codoit Ge3BONHYIO HECOIBBATHPOBAHHYIO KPUCTAJUTHUECKYIO (hopMy.

IIpumep PS. Tlonydyenue u  xapaktepuctuka  8-amuHO-N-(2-rugpokcu-2-

MeTuJnponui)-3-(2-metua-5-(1,1,1-rpudgrop-2-ruapokcunponan-2-
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ui)pennn)umuaaso[l,2-ajnupasun-6-kapéoxkcamuaa,  KpucTadaudeckoil  ¢opmsbl

(CBoboaHoOe ocHOBaHHE)

I

B kpyriononnyrwo konOy 3arpyxanu 8-aMuHO-N-(2-rHapOKCH-2-MeTHIIpOrm)-3-(2-

metwi-5-(1,1,1-rpudrop-2-rugpokcunponas-2-wn)pernn)umuaasol 1,2-ajnupa3un-6-

kapbokcamun (3HanTuomep 2 u3 [pumepa 2, Cranus 8; 184 r, 408 MMOJIb) M U3OMPOMIIALIETAT

(950 mu). Cmecp mnepememmBanmu npu 80°C B TeweHume 1 4, OXJaXgald A0 KOMHATHOH

TeMrneparypbl (KOMH. TEMIL.) W TEPEMELINBAIN MPU KOMH. TEMIl. B TeUE€HHE HOYH. TBepibie

BEIECTBA COOMpaNM C TOJy4deHHeM 8-aMuHO-N-(2-THIpOKCH-2-MeTUIpPOIi)-3-(2-MeTu-5-

(1,1,1-tpudTop-2-ruapokcunponan-2-un)permn)umMunasof 1,2-a]nupasus-6-kapbokcammia

(@opwma L, 152 1, 82,8%).

beumo moareepikaeHo, uto ¢opma I HaxomWuTCs B BHAE KPUCTAUIMYECKOTO TBEPIOTO

BerecTsa B coorBeTcTBHU ¢ aHanu3oM NPCA. Jlnarpamma nPCA ¢opwmsl I nponsumocTprpoBasa Ha

@ur. 12, a mukoBbIe JaHHbBIE NpHBeeHbI B Tabmuue 12 Hivke.

Taoauuna 12. lannbie nukos nPCA aas ¢popmsi L.

2-Terta (°) OTHocHTeIbHASI HHTEHCUBHOCTD (%)
6.2 31.8
9.6 0,6
10,4 8.8
11,4 12,4
11,6 6,7
12,0 15.6
12,4 4,2
12,6 3.9
13,9 6.0
14,4 10,6
15,1 0.5
15.6 100
16,0 26,8
16,7 49,1
16,9 12,6
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2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)
17,4 2.9
18.3 9,0
18.9 54
19.3 4,3
19.9 19.4
20,2 2,6
20,7 68.4
21,0 4,0
21,3 21,9
21,9 5.2
223 10,4
22,9 0.6
23,2 294
23,8 0.5
24,1 8.9
244 1.3
24,8 L5
25,0 1,1
25.5 8,2
26,0 23
27,1 16,8
27.3 22
28.0 7.9
29,1 3.0
29,7 0.4

JCK anamu3 ¢opmel | BbIsIBUI OOMH MUK C HavajubHOW Temmeparypoit 1722 °C wu
maxkcumyMoM nipu 1742 °C. Tepmorpamma JICK npencrasieHa Ha ®ur. 13. Bpiio noarsep:kaeHo,
uro (hopma I mpencrasisier coboit Ge3BONHYIO HECOIBBATHPOBAHHYIO KPUCTAJUTHUYECKYIO (OpMYy.

IIpumep P6. Tlonyuyenue u  xapaktepuctuka 8-amuHO-N-(2-rugpokcu-2-
MeTuJnponuia)-3-(2-metua-5-(1,1,1-rpudrop-2-rugpokcunpona-2-
ui)pennn)umuaaso[l,2-ajnupasun-6-kapéoxkcamuaa, Kpucraaandeckon dopmbr 11

(CBoOoaHoOe ocHOBaHME)
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B cocyn s3arpyxanu 8-amuHO-N-(2-ruppokcu-2-merunmnpornin)-3-(2-metun-5-(1,1,1-
Tpudrop-2-rugpokcunponas-2-wn)penna)umunasol 1,2-ajnupazun-6-kapOokcamug
(sHanTHOMEp 2 U3 [Ipumepa 2, Craguu 8; 252 mr, 0,559 mmoib) u m3onponmnanerat (1,25 mi),
U TBEpAbIE BeIlecTBa MeIJIeHHO pactBopmwin. Cmech obpadareiBanu renraHoM (0,35 mur) moka
TBepAble BellecTBa He coxpaHstorcsa. Cmecp HarpeBanu npu 80°C B TeueHue 30 MUH H
nepeMeInuBaIN MTPH KOMH. TEMIL. B T€4eHHe HOYH. TBepbie BeLecTBa COOUPAIHN C TIOIYYEHUEM
8-amuHO-N-(2-runpokcu-2-meruinponui)-3-(2-metun-5-(1,1, 1-rpudrop-2-rugpoxcunponas-2-
win)bernn)nmuaasol 1,2-aJmupasus-6-kapbokcamuna (Popma Il, 116 1, 46,0%).

beumo monreepkneno, uro ¢opma Il Haxomurcss B BHIOE KPHCTALIMYECKOTO TBEPIOTO
BelecTsa B coorBercTBuu ¢ aHam3oM MPCA. JTuarpamma nPCA ¢dopwmst 11 nponmmoctpupoBaHa Ha
@ur. 14, a mukoBbIE JaHHBIE NpHBeeHbI B Ta0muue 13 Hivke.

Taoauua 13. lannbie nuxkos nPCA aas ¢gopmsi 11.

2-Teta (°) OTHocHTeIbHASI HHTEHCUBHOCTD (%)

4.3 59.1
6.2 0.5

7.4 100
8.6 7.6

113 2,1

13,3 34,1
14,7 10,5
14,9 4,1

15,3 58.1
15.5 47,3
17,0 78.5
17,2 41,1
18,1 34.9
18,8 63.6
19,6 15,1
19.8 10,0
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2-Teta (°) OTHocuTeIbHASI HHTEHCUBHOCTD (%)
20,1 79,7
20.8 0,6
21,4 32,3
22,4 1.5
22,7 6.9
23,5 36,0
241 6.8
25,1 6,3
25,8 28.3
26,2 18.0
26,5 13,9
26,9 10
273 19.5
27.9 14,6
284 3,1
28,6 4,0
29.0 3.9
29,3 3.8
29,6 24

JICK anamu3 ¢opmbl I BbIsIBHI OAMH THMK ¢ HadanbHOHW Temmeparypoit 1617 °C wu
maxkcumyMoM nipu 165,4 °C. Tepmorpamma JICK npencrasnena Ha ®ur. 15. beuio monrsep:kaeHo,
yro (opma Il npencrapisier coOok OE3BOAHYIO HECONBBATUPOBAHHYIO KPUCTAIUTUIECKYIO (hopmy.

IIpumep P7. IlosyuyeHne M XapakTepuCcTHKAa MOHOKpHcTawaa 2-(3-(8-amuno-6-
(rpudropmernn)umuaaso|l,2-ajnupazun-3-ui)-4-meruadenni)-3,3,3-rpudrop-2-
THAPOKCUNIPONIAHAMHUAHOM cosu OpomucToii kucaoTsl (HBr)

Cobonnoe ocHoBaHue 2-(3-(8-amMuHO-6-(TpudTopMeTIn)umunasol 1,2-a]mupasus-3-wmn)-
4-merundenmn)-3,3,3-rpudrop-2-runpokcunponanamuna (98,81 wmr) pacrBopwiu B 2,5 M
MetaHonma B 4 Mu cocyne u3 mpo3pauHoro crekna. K pactBopy mpubasmsuim 42,4 mxn 6M
BonHOro pacteopa HBr (1,2 3kxB.) M Xopomo mnepeMemnBaid. PacTBOp BbIMAPHBAIU TIPH
KOMHATHOW TeMITEpaType ¢ MOJy4eHHeM KpUCTayuioB conu HBTr.

Jlanubie kpucramga: C35 H32 Br2 F12 NI10 OS5, u3 weranona, OecLBETHas,

HempaBHUNbHAs TacTuHa, ~0,450%0,210%0,060 mm, monokimuHas, C2, a=20,055(7) A,
b=10,115(4) A, ¢c=21,363(8) A, 6era=94,953(7), Vol=4318(3) A’, Z=4, T = -40°C, Macca
dopmye=1060,52, mroraocts=1,631 r/em’, p(Mo) = 1,98 mm .

COop nannbIx npoBoamics ¢ ucnojszoBanueM CCD cucremsl Bruker SMART APEX-II,
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m3nyueHust MoKaneda, crangaptHoit pokycupyromeit TpyOku, momHocTH aHoga=50 kB x 30
MA, paccTOsSTHUEM OT KpucCTajuia 10 miacTuHb=5,0 cM, 512 x 512 nukceneii/kanp, LeHTpa ayda
= (259,19, 253,13), ofmero kojauuecTBa KaapoB=2035,  ocumusimun/kaap=0,50°,
skcniosunmu/kanp=40,1 c¢/xaap, unrerpanuun SAINT, hkl mun/makc = (-26,26, -12,13, -27,27),
BBOA AaHHbIX B shelx=38968, yHukanbHble naHHbIe=9756, nuama3on nBa-tera=4,51-5543 ©°,
NOJHOTA B Ba-Tera 55,43=99,60%, R (int-x1) = 0,0672, npumenena koppekuus SADABS.

Pemenne W yTOYHEHME: KPUCTAUIMYECKAs] CTPYKTypa ObUla pelleHa € HCIOJIb30BAHUEM

nporpammuoro mnakera XS (Shelxtl) u ycoBeprueHCTBOBaHA C HCIOJNB30BAHUEM MPOrPAMMHOIO
nakera shelxtl. YTouHeHre mpoOBOIUIOCH METOIOM HAaMMEHBIIUX KBAIPATOB B MOJHON MaTpHIle HA

2
F

NAHHBIX=9756, KONWYECTBO OrPAaHUYECHUII=1, KOJNMYECTBO MapaMeTpoB=584, COOTHOILEHUE

, koapduimentsr paccestiusi w3 Int. Tab. Vol C Tabmuuer 42,68 u 6,1,1,4, xomuuecTBO
naHHbIX/MapameTpoB=16,71, kaudectBo coorBercTBus 1o F2=1,14, R wunpekcer [I> 4 curma ()]
R1=0,0648, wR2=0,1560, R wunnekcol (Bce mannbie) R1=0,1004, wR2=0,1719, makcumaabHbIHA
PasHOCTHBIA MUK 1 oTBepcTHe=1795 1 -0,642 ¢/A’, yrounennsiii napamerp ®xa=0,038(6). Bee
aTOMBI BOZIOpOzia ObUTH I TN3UPOBAHBI C HCTIONB30BAHUEM MOJIENTH KHAE3THUKAY.

Pe3yabTathl: ITOT aHAMW3 MOATBEPAUI CTPYKTYPY CONH OpOMHUCTOW KHCIOTHI 2-(3-(8-
amMuHO-6-(Tpudropmerwn)umunasol 1,2-a]mupazus-3-wmn)-4-merundenmn)-3,3,3-tpudrop-2-
TUJIPOKCUNIpONaHaMuaa. ACUMMETpPUYHas siuelika COAEpPKUT ABE MoJseKyibl 2-(3-(8-amMuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupasun-3-un)-4-merundenun)-3,3,3-rpudrop-2-
TMIPOKCUIIPONIAHAMH/IA, [1Ba OpoMa JUIs YpaBHOBEINIMBAHHUS 3apsga W OOHY MOJIEKYIY
METAHOJIBHOIO PACTBOPUTENS], KaK NMpOWUJuIocTpupoBaHo Ha Pur. 16A-16B. DHanTHOMEpHAas
HAacTpoilika OCHOBaHa Ha mapamerpe PDidka, KoTopbili yrounsercs no 0,038(6). Iro
UCCJIeZIOBAaHUE OMpeAeTio aOCOMIOTHYIO KOHQUIypanuo B XHpalbHbIX HeHTpax C15=S- u
C35=S-.

Ipumep 89. 2-(3-(8-amuHo-6-(TpHdTOpMeTHI)UMHUAA30[]1,2-a|Mupa3un-3-n1)-4-

MeTu(pennn)-3,3-1udpTop-2-rugpoKCUNPONAHAMHUT

Cmaous 1. 1-(3-6pom-4-memunpenun)-2,2-oucpmopsman-1-on
F

HO ~F

Br

K pactBopy (nudropmerun)rpumermicuiana (5,1 r, 42 mmoinb) B cyxom JIM®PA (20 mi)

npu 0°C mnpubasnsimu 3-Opom-4-merunbensanbaerun (4,1 r, 21 MMonp) ¢ HOCIEAYIOLINM
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npubasnenneMm ¢ropuna nesus (0,44 r, 2,9 mmons). Jlensnyro OaHiO yAaisid, U MOJYYEHHYIO
PEaKIMOHHYID CMeCh mepeMemmBaiu B TeueHue 2 4. Cmech oxyaamnu obpataHo o 0 °C,
npubasnsim Bony (2,0 i) u 1,0 M ¢ropun terpa-u-Oyrunammonust B terparuapodypane (4,2
M1, 4,2 Mmodb). JlensiHyro OaHIO yIOansiiM, U CMeCh IepeMelInBaiu B TedeHne 30 MUH TPy KOMH.
TeMmIL. JKenTyro peakunoHHyIO cMech pazbasuian Bogoi (100 mi) u sxcrparuposanu Et,O (150
mut). OpraHu4eckuil CJIol MpOMbIBaN HachieHHbIM pacTBopoM NH4Cl (25 mu), cymmnu Haz
0e3BOHBIM CyJnb(paToM HATpus, (UIBTPOBAIN M KOHLEHTPHPOBAIHM C IOJYYEHHEM Macia
pkaBoro neera. OUKUCTKA HA CUJTHKAresie, UCTOJIb3Ys dTujanerat/rekcan, 0-60% nana sxegaemoe
COENMHEHNE B BHUJAE JKEJTON MACISHUCTOW XKUAKOCTH, 3,6 T, 69%. )KX-MC, paccuutano st
CoHgBrF, (M-OH)": m/z=233,0, 235,0; Haiineno: 232,9, 235,1
Cmaous 2. 1-(3-0pom-4-memungpenun)-2,2-oucpmopsman-1-on

Br

I“\
= O
F F

Cwmecp 1-(3-Opom-4-merundenun)-2,2-gudropstan-1-oma (3,6 r, 14 wmmomp) B
nuxyopmerane (57 mu) mpu 0°C obpabateiBaiu mepuomuHaHom Jlecca-Maprtuna (9,1 T, 22
MMOJIb). JlensHyro OaHIO yOamsuii. U PeakIHMOHHYIO CMECh NMEePEMELINBAIN NMPU KOMH. TEMII. B
teyerrie 1,0 4. PeaknuoHHYI0 CMechb KOHLeEHTpupoBaimu 10 Macna. [lpubasnsmm Et,O u
HaOmonmanu BbimageHne ocanka. CycrneHANpoBaHHYO cMech (uiabTpoBanmu. DuibTpar
npombiBau HaceleHHbIM pactBopoM NaHCO; u HacbkimeHHbIM pacTBopoM NaCl, cymunn Hax
6e3BonabIM Nap,SO4 u ¢unpTpoBanu. PacTBOp KOHLEHTPUPOBATH A0 KEJNTOH MACJSTHUCTOU
xuakocty, 2,3 T, 64%. XXX-MC mns CoHgBrF,O(M+H)* paccunrano ans (M+H)* : m/z=249.0,
251,0; naitneno: 2489, 251,0

Cmaous 3. 2-(3-6pom-4-memunghenun)-3,3-ougpmop-2-euopoxcunponannumpun
Br

N\-:\‘
HF,C OH

K pactBopy 1-(3-Opom-4-merundennn)-2,2-nudropsran-1-ona (2,3 r, 9,0 mmonb) B
nuxjopmerane (9,0 mu) B atmocdepe N, mpubamisum TpuMmeruncunminuaaun (2,7 mi, 20
MMOJIb), nranua kamust (88 mr, 1,4 mmons) u 18-kpayn-6 (88 wmr, 0,33 mmouns). Peakunonnyro
CMech MepeMelnnBaiu B TedeHne 1 4. PeakunoHHYI0 CMeCh KOHIEHTPHPOBAJIM B aTtMocdepe
azota. Tsepnoe Bemectso pactBopwin B TI'® (9,0 mu) u oxiamumm go 0 °C. Bogayro HCI (1,8
M, 0,37 mn) mpubasmsuin ¢ nepememmBanueM mpu O °C. Jlensnyro OaHo ypamsui, u
PEaKIMOHHYIO CMECh MepeMeInnBaiy B TedeHue 1,5 4. K peakunoHHO#M cMecu npubaBisiid BOAY
(75 wmu). Peakunonnyro cmech skctparuposanu Et,O (3x75 mu). OObenuHeHHbIE 5KCTPAKTHI
Et;0 npombiBanu HaceimeHHbIM pactBopoM NaCl, cymmnn Hax Oe3BomgHbIM  NapSOu,

GUIBTPOBANM M KOHIEHTPUPOBAJIH C IMOJyYEHUEM OPaHXKEBOH MACISTHUCTOHN XKUAKOCTH, 2,5 T,
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100%.

Cmaous 4. 2-(3-opom-4-memunpenun)-3,3-oughpmop-2-euopokcunponanamuo

Br
O
H,N
HF,C OH

K pactBopy 2-(3-Opom-4-metundennn)-3,3-audrop-2-ruapokcunponanHurpuna (21,5 r,
78 wmmoab) B auokcane (156 wmi) B armochepe N, mpu 0°C  mpubasmsmm  HCI
(xoHueHTpupoBaHHast) (24 mi, 284 MMoOJb) (MIpenBapUTENIBbHO OXJIAKACHHAS HA JIEASHON OaHe).
IMpu oxnaxkaenun npu 0 °C, MOCTYMAKIIYIO CMECh YHEPTUYHO 0ApOOTUPOBAN Ta3000pa3HbIM
HCIl B Teuenue 10 muH. PeakuuonHHBINH cocyn ObLT MIOTHO 3akphiT. OXJIakmaromyr OaHro
yaalsiId, U CMech IepeMennBany B TeueHue 16 4. PeakinonHyro cmech oxnaawmd rpu 0°C u
pazbaBuim HaceimeHHbIM pactBopoM NH4Cl (20 mur), Bogoti (10 mur) m EtOAc (250 mu). Croit
EtOAc otnmemstmu u mpombiBaM BOAOH, cymind Han 0e3BomHbIM NapSO4, uibTpoBamu u
KOHLIEHTPUPOBAJIHN C MOJy4eHHUEM KOPUYHEBOM MACISHUCTON KUAKOCTU. Macio pacTBOpUIU B
CHxCl, n ounmanu Ha konoHke ¢ cunukareneMm, EtOAc/rekcan, 0-60%. @pakuuu npoaykra
KOHLIEHTPUPOBAJINA A0 XKEJITOW MACITHUCTOM *KUAKOCTH, 17 r. PaneMu4eckyro cMechb pas3aessyiu
npernaparuBHol xupanbHoi BOYXKX (Phenomenex Lux Amylose-1 [21,2x250 MM, 5 MukpoH],
smonpyst 85% 3TaHONIOM B CMECH TIeKCaHOB, IPU CKOPOCTH NOTOKA, paBHOW 20 Mi/MuH,
3arpyast okojo 100 mMr B 2 MJ 3TaHONA) C MOJYYEHHUEM SKEJIaeMOro BTOPOTO 3JIFOUPYEMOTO
sHaHTHOMepa (8,0 1, 35%) B Buzme BA3KOH MacIAHUCTON >kuakocTu. IlepBblii 3mroupyemblit
SHAHTHUOMEP MMEN BpeMsl yAEpKUBaHUs, paBHOE 4,2 MUH. BTOpOU 3/OMpyEMBbI SHAHTHOMED
uMeN BpeMmsl yIep:KuBaHusA, paBHoe 6,4 MuH. Bropoii smroupyemsblii sHaHTHOMEp: KX-MC,
paccuutano st CoH; BrFo.NO, (M+H)" : m/z =294,0, 296,0; HaiineHo: 294.,0, 296,0.

Cmaous 5. 3, 3-ougpmop-2-euoporcu-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-

Ouokcaboponan-2-un)penun)nponanamud

Cwmecp 2-(3-Opom-4-merundenun)-3,3-nudrop-2-runpokcunponanamuna (1,1 r, 3.7
MMoOJIb), (cTtaausi 4, BTOpOH ayoupyembiii uzomep), 4,4,4',4',5,5,5',5"-okramermn-2,2-6u(1,3,2-

nuokcabopoman) (1,2 r, 4,5 wmmonb), amerara kxamus (1,2 1, 12,3 wMmonb) w

nuxyopouc(tpudenmnpochun)mamragusa(ll) (105 wmr, 0,15 wmmomp) B TID (12 wmn)
Jera3upoBad B TedeHHMEe S5 MuH C mnomombio Ny, Cwmech HarpeBanu mnpu OOIydeHUH
MHUKPOBOJIHOBBIM n3nyderneM npu 135°C B reuenne 20 munyT. PeakioHHyro cMech pa3OaBuim
EtOAc u ¢unsrpoBamu uepe3 Celite®, omonackuas EtOAc. ®unbTpar KOHLEHTPUPOBAIH.

Ouncrka xpomarorpadueii Ha cunukarene (0-100% EtOAc/cmech rekcaHOB) naja JKelaeMblid
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MPOAYKT B BUJE MPO3PAYHON MACISIHUCTOM KUAKOCTU. Brixoa nmpoaykra cocrasisier: 78%, 1,0
r. KKX-MC paccuurano ass CisHa3BENOAM+H)': m/z=342,2; naiineHo 342,2.

Cmaous 6. 2-(3-(8-amuno-6-(mpughmopmemun)umuoasof 1, 2-alnupazun-3-un)-4-
memungpenun)-3,3-oughpmop-2-2uopoxcunponanamuo

B cocyn 3arpyxkamu 3-0pom-6-(tpudTopmernn)umunaszol 1,2-a]nupasun-8-amun (700,0
mr, 2,5 wmmomp) U 3,3-pudTop-2-ruapokcu-2-(4-merun-3-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-mwn)penwn)nponanamun (1,1 r, 3,2 mmons) B TI'® (12,5 mi). K cmecu
npubaBIISLIH BOAHBIN pacTBOp kapOoHarta kamus (5,0 mi, 5,0 MMoJb) U B cMech 6apOoTHpoBaH
N> B TEYECHUE 5 MHUH. K cMecHu npuOaBIIsIH KOMILJIEKC [1,1'-
ouc(oudenundochuno)peppoueH |nuxnopnaianust (II) ¢ mguxaopmeranom (407 wmr, 0,50
MMoJib)u OapbotupoBamu N, B TeueHue 5 muH. PeakimonHywo cmech HarpeBanu ao 80°C B
TeueHue 15 4. PeaklMOHHYIO CMeCh OXJaXnajdu A0 KOMH. Temm., BOAHBIN CIOW OTAENSIN.
Oprannueckuil cjof BBIMAPWIM, M OCTAaTOK CYyLIMWJIM B BaKyyMe B Teue€HHE 2 YacOB.
Heounmennsiii matepuan pactsopwiu B JIXM u 3arpy3win Ha KOJOHKY ¢ cuimkarenem (1%
3arpy3ku). O4rcTKa Ha KOJIOHKe ¢ crukareneM, ucrnois3ys 0-100% EtOAc B rekcane. Beixon
npoaykra cocraBun 620 mr, 60%, XKXX-MC paccuntano ans Ci7H;sFsNsO» M+H)* : m/z
=416,1; Haiineno 416,2. "H SIMP (600 MI'n, JIMCO-dg) & 7,77 (¢, 1H), 7,67 (m, 4H), 7,61 (c,
1H), 7,51 (m, 2H), 7,47 (m, 1H), 6,92 (¢, 1H), 6,76 (M, 1H), 2,21 (c, 3H).

IIpumep 112. TpudropauerarHaa couab 2-(3-(4-amuHO-2-MeTHIANMMHAA30[2,]1-
f][1,2,4] Tpuasun-7-ua)-4-merunpenni)-1,1,3,3-rerpadpropnponan-2-ona (1,3 TdY:1

moJiekyJia Ilpumepa 112)
FoF

, 2,3 wmwmomb), N, N-

numetmndopmamuna (9,0 mxi, 0,12 mmoinp) u okcamuixiopuna (1,6 v, 3,3 mmons,2,0 M B

Cmecy 3-Opom-4-merunbensoitnoit  kumcnotel (0,50 T

CH:Cl,) BCH,ClL, (0,70 mu) mepememuBany NMpU KOMHATHOH Temreparype (KOMH. TEMIL) B
TedeHrne 1 4. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU B MHEPTHOH atMocdepe. ITomyueHHOe

JKEJITOe TBEpAOe BeIecTBO pacTBopuin B Oe3BomHoM MeCN (2,3 mi). IlocnenoBaTtenbHO
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npubasisun TpuMmetwi(OpomaudTopmermn)cmian (1,1 v, 7,0 mmons) (Combi-Blocks, QC-
0668), tpudenundocpun (1,5 r, 5,8 mmonp) u 1,3-numernn-3.4,5,6-rerparuapo-2(1H)-
mupumunuHoH (1,1 wmn, 9,3 wmmomb). Peaknmonnyro konOy cHaOkamu — OOpaTHBIM
XOJIOAWIBHUKOM, U CMECh MEPEMEIINBAIN NPU KOMHATHOM TeMmepaType B Te4eHue 2,5 AHEH.
PeakLinoHHYI0 CMeCh racuiiu myTeM nodaBjieHus BogHOro nupuauna (2,3 mi, 9,3 mmoins,4,0 M).
Peaknmonnyro cmeck 3atem Harpeasiu rnpu 80°C B reuenue 1,5 4. [Tocne oxnakaeHust 10 KOMH.
TEMIL, PEaKLUHOHHYI0 cMmech pazOaBmiu Bomod (10 Mi) w  BKCTparupoBanu — mpent-
OytunmerunoBeiM dpupom (3x10 mi). OObenMHEHHbIE OpPraHMYECKHWE CJIOM CYILIWIM Hal
Na,SO4, punpTpoBanu u koHueHTpupoBain. Ounctka xpomarorpadueii Ha cunukarene (10-50%
mpem-OyTHIIMETUIIOBBIH  3(pUp/CMeCh TEKCAHOB) Jajia TMOJYYUTh YKA3aHHOE B 3aroJIOBKE
COeMHEHHE B BHJIE JKeJITOM MacsHUCTOR skuakocti (0,57 T, 77%). 'H SIMP (600 MI'n, CDCl3)
87,76 (n, J=1,9T'u, 1H), 7,39 (nn, J=8,0, 1,9 T'u, 1H), 7,30 (n, J=8,0 I'u, 1H), 6,24-5,87 (m, 2H),
3,00 (c, 1H), 2,42 (c, 3H). "F AMP (565 MI'n, CDCl5) & -130,50 - -131,46 (m), -131,74 - -
132,68 (m).

Cmaous 2. 1,1,3,3-Tempagmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)penun)nponan-2-on

Cwmech 2-(3-Opom-4-metungenmn)-1,1,3,3-terpadpTopnponan-2-ona (78 mr, 0,26 MMoIb),
ouc(nurakonaro)audopa (79 mr, 0,31 mmonb), auerara kajus (84 mr, 0,86 MMOJIb) U TUXJIOpHIA
ouc(rpudpennndochun)nammaausa(ll) (7 mr, 10 mxmonb) B Terparuapodypane (1,0 wmi)
Jera3upoBaid B TedeHHe S5 MuH C nomompro Ny, Cmech HarpeBamu mnpu OOJy4eHUH
MHUKPOBOJHOBBIM u3nydeHueMm npu 135°C B Tewenne 20 MuH. PeakimoHHyH cmech
dbunsrpoBanu 4depe3 Celite®, omonackuaiu EtOAc. @uiabTpaT MpOMBIBAIM BONIOH, a 3aTeM
HACBIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIOM HaTpusi, cymwin Haa Nap,SOa, ¢uibTpoBanmu u
KOHLIEHTPUPOBAJIH C MOJYYCHUEM YKAa3aHHOTO B 3ar0JIOBKE COCIMHEHUS, KOTOPOE HCIIOIB30BAN
6e3 nononuutenbHol ounctkr. KX-MC nna CigH»nBF,03 (M+H)*: paccumntano m/z=349,2;
Haiimeno 349,1.

Cmaous 3.  Tpudpmopayemamnas  conv  2-(3-(4-amuno-2-memunumuoasof2, I-
f111,2,4]mpuazun-T7-un)-4-memunghenun)-1,1,3,3-mempagpmopnponan-2-ona (1,3 ToV:1
monexyaa lpumepa 112)

Cmecp  7-Opom-2-mermnumunaaso|2,1-f][1,2,4]tpuazun-4-amun 2,2 2-tpudropanerara
(17 MT , Cranuu 5), [1,1'-

ouc(nudenmnpochuno)pepporueH | nuxnopnamaavsi(Il), kommnekca ¢ guxiopmeraHom (8,7 mr,

0,053 MMOJIb) (13 ITpumepa 2

2

11 wmxmomb), 1,1,3,3-rerpadrop-2-(4-merun-3-(4,4,5,5-rerpamerun-1,3,2- nnokcaboponas-2-
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wi)enmn)nponas-2-ona (30 mr, 0,085 mmons) B Terparuapodypane (1,0 mu) u 1,0 M K,COs3
(110 Mk, 0,11 MMoub) Iera3upoBajy ¢ MOMOINBIO Ny B T€HEHHE 5 MUH, a 3aT€M HarpeBaju 10
80°C B Teuenme 16 u. Peakmmonnyro cmech (ubTpoBamu uepe3 cioii Na,SO4 u Celite®,
onosackuBaii MeOH. Ouncrka npenapatusHoit BOXKX na xononke C-18 (pH=2, 21-41%
MeCN/0,1% T®Y (BoxH.) B TeueHue 5 muH, 60 MJI/MUH) 1ajia MOJIYYUTh YKA3aHHOE B 3ar0JIOBKE
coennHeHue B Bie Gemoro Teeproro semectsa (14 mr, 54%). 'H SIMP (500 MI'n, IMCO-de) &
8,35 (¢, 1H), 8,23 (¢, 1H), 7,64 (c, 1H), 7,63 (n, J=2,0 T'u, 1H), 7,59 (an, J=8,0, 2,0 I'u, 1H),
7,43 (», J=8,1 T'y, 1H), 6,43 (siBHbuii T, J=53,9 'y, 2H), 2,28 (¢, 3H), 2,21 (c, 3H). "F SIMP (470
MI'u, IMCO-dg) & -74,78 (c), -129,06 - -131,20 (m), -131,72 - -133,01 (m). XKX-MC nnsa
C16H6F4NsO (M+H)": paccuurano m/z=370,1; naiineno 370,1.

Hpumep 117. ((1S)-(8-amuuo-3-(2-meTnia-5-(1,1,1-tpudrop-2-ruapoxcunponan-2-
uin)pennn)umuaaszo|l,2-ajnupazun-6-kapooxkcamuao)(HHKI00yTHI)METHI)0OPOHOBASsI

KHCJI0Ta

Cwmech (S)-2-merunnponan-2-cyibpunamuna (0,50 r, 4,1 mmons) (Aldrich, 513210),
ukiooyrankapoanbaeruna (0,37 mu, 4,1 mmosb), u atokcuna tutana (IV) (1,7 mn, 8,3 MMosb)
HarpeBanu npu 70°C mpu oOOMy4eHWHM MHKPOBOJHOBBIM H3JIy4eHHEM B TedueHue 10 MuH.
Peakunonnyro cmech pazbasmwim EtOAc (20 mu1) ¥ BUTMIIM B HACBIIIEHHBIH BOJHBINA PacTBOP
xjopuna Hatpust (1 M) mpu ObicTpoM mepememuBanuu. [loce nepememBanus B Tedenue 10
MUH, MOJYYeHHYIO cycreHs3nto ¢ubTpoBamu udepe3 Celite®, u QUIBTP-TIPECCHYIO JIETIEIIKY
npombiBasin EtOAc. O0benuHeHHbIl GuinbTpaT KoHLeHTpupoBaiu. OuucTka xpomartorpaduei
Ha cwmkarene (15-45% mpem-OGyTunmMeTnaoBblii 3puUp/CMECh TEKCAHOB) Jajia IOJYYHUTh
yKa3aHHOE B 3arOJIOBKE COSIMHEHHE B BUE PO3padHoil skuakoct (0,64 T, 83%). 'H SIMP (400
MI'n, CDCl3) 6 8,11 (n, J=4,8 ', 1H), 3,46-3,25 (M, 1H), 2,35-2,12 (m, 4H), 2,12-1,99 (m, 1H),
1,99-1,85 (m, 1H), 1,20 (c, 9H). KXX-MC nna CoH;sNOC (M+H)": paccuurano m/z=188,1;
Haiimeno 188,1.

Cmaous 2. (S)-N-((S)-L[uxnodoymun(4,4,5,5-mempamemu-1,3,2-ouoxcaboponan-2-

un)memun)-2-memunnponan-2-cynspuHamuo
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1
S

S.
HN™ =0

Cwmech Tpunukiorekcuindochuna rerpapropdopara (1,2 mr, 3,2 MkMOIb), Toiyoda (53
MKJI), BopHOoro cynbdara menu (II) (110 mxi, 3,2 mxmonb, 30 MM) u Gensmwiamuna (1,5 Mk,
0,013 mmounb) OBICTPO MepeMeInuBaiu NMPU KOMH. Temm. B TedeHue 10 mwuH. [Tpubasisiiu
pactBop (S, E)-N-(uuknoOytunmerusieH)-2-Metuinponas-2-cynspunamuna (50 mr, 0,27 MMmoub)
B Ttonyose (480 wmki) . Peakumonnyro cmech oxnaxpanu g0 0°C u  npubaBisim
ouc(nmrakonaro)audop (140 mr, 0,53 Mmob). PeakoHHy0 cMech OBICTPO MEPEeMEIINBAIH B
TE€YEHHE HOYHM BO BPEMsI UEro €€ HarpeBajy O KOMH. TeMIl.. PEaKIMOHHYIO CMech pa3OaBuiH
EtOAc u ¢QunpTpoBamu uepe3 cioit neaktuBupoBanHoro cumiaukarens (100:35 SiO./H,O).
QubTPOBAIM KOHIEHTPUPOBAIHN ¢ obecrnedeHneM ChIporo mponykra (> 95:5 dr), ¢ xotopoi
MPOBOAMIIN peakuuio Oe3 nanbHelnedl ounctku. He kemas ObITh CBS3aHHBIMH KaKOW-THOO
TEOpUEH, CTEPEOXMMHIO0 KapOMHAMHWHA ONpenesuld IO AaHAJOTMH C  TIPEAbIAYIIAM
JUTEepaTypHBIM AOKIaAoM (cM., Hanpumep, Buesking, A. W.; Bacauanu, V.; Cai, L; Ellman, J. A.
J. Org. Chem. 2014, 79, 3671). KX-MC mns Ci5sH3;BNO3S (M+H)*: paccumnrano m/z=316,2;
HaiineHo 316,1.

Cmaous 3. (S)-Luxnobymun(4,4,5,5-mempamemun-1,3,2-ouoxcadoponan-2-

Un)MemaHamMus 2uOpoxXiopuo

N cr

K pacTBoOpy (S)-N-((S)-uuxnodytun(4,4,5,5-rerpameri-1,3,2-nuokcadboponan-2-
WI)METUN)-2-MeTunponas-2-cynbdpunamuna (84 mr, 0,27 mmons) B 1,4-nuokcane (1,3 miu) u
MeOH (0,10 mu) mpu 0°C mo kamsim nipudasinsian HCI (70 mxor, 0,3 mmoss, 4,0 N 8 HCI B 1,4-
nuokcane). [Tocie nepememnBanmst 10 Mun npu 0 °C, peakLIMOHHYIO CMECh HArpeBalk 1O KOMH.
temi.. [Tocne nepememuBanus 1 4, peakMOHHYK CMECh KOHLIEHTPHPOBAJIHN A0 OKOJIO TPETH OT
OpUTHHAILHOTO OOBbema, mpubaBisi 2:1 rekcaHOB/OUATHIOBBIA 3(up, ocamok cobupaiu
¢unbTpoBannem. CoOpaHHoe Oenoe  TBepAOE  BELIECTBO  PAacCTHPAd  CO  CMECHIO
TeKCaHOB/MUATIIIOBBIM 3¢upoM 2:1 (2X) ¢ moNy4eHHeM YKa3aHHOTO B 3aroJIOBKE COSAMHEHHUS B
BHze Genoro Teproro Bemectsa (55 mr, 83%). 'H SIMP (400 MI'y, JIMCO-ds) & 7,80 (y. c,
3H), 2,74-2,59 (m, 1H), 2,59-2,43 (M, 1H), 2,05-1,67 (m, 6H), 1,25 (¢, 6H), 1,23 (c, 6H).

Cmaous 4.  Memun-8-amuno-3-(2-memun-5-(1,1,1-mpughmop-2-euopoxcunponan-2-

un)ghenun)umuoasof 1, 2-anupazun-6-xapooxcunam (eounuynviii usomep)
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VKa3aHHOE B 3arojioBK€ COEIMHEHHE CHUHTE3UPOBAJIN B COOTBETCTBUU C METOAMKOMN
SKCTiepuMeHTa, aHanoruyHod Ilpumepy 8, cragum S5, 3amemias BTOPOH BJIOUPYEMBbIH
SHAaHTHUOMeEp 2-(3-(8-amuHO-6-6pomumunazo[ 1,2-alnupasun-3-mn)-4-merwndennn)-1,1,1-
tpudropnponan-2-ona (u3 Ilpumepa 64, Cragum 1) 2-(3-(8-ammHO-6-Opommmmnasofl,2-
almupazun-3-un)-4-merundennn)-1,1,1-rpudropnponan-2-onom. XKX-MC nus CisHisFsN4O3
(M+H)*: paccunrano m/z=395,1; naiineno 395,1.

Cmaous 5. 8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-euopoxcunponan-2-

un)ghenun)umuoasof 1, 2-anupazun-6-xapbonosas kucioma (eOunuunviil usomep)

VKa3aHHOE B 3arojioBK€ COEIMHEHHE CHHTE3UPOBAIN B COOTBETCTBUU C METOAMKOMN
skcriepuMenTa, aHanorndHor Ilpumepy 81, craguu 8, 3amemas metun-8-amMuHo-3-(2-MeTHII-5-
(1,1,1-rpudTop-2-ruapokcunponan-2-mn)penmn)umuaasol 1,2-a]nupasus-6-kapOokcuiar
(emuHMuHBIA w30oMep co craauu 4) meruna 8-amuHO-3-(2-(mermn-ds)-5-(1,1,1-Tpudrop-2-
THIOPOKCHUIIponaH-2-wi)denmn)umunasol 1,2-anupasun-6-kapOoKcHIaToM. KX-MC TUTST
C17H16F3N4O3 (M+H)*: paccunrano m/z=381,1; naiineno 381,1.

Cmaous 6. ((18)-(8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-euopoxcunponan-2-
un)ghenun)umuoasof 1, 2-anupazun-6-xapbokcamuoo) (yuxnobymui)memu) DOpOHOBAS. KUCIOMA

B 1 r wmepHslii cocyn 3arpyxamu —8-amuHO-3-(2-metnin-5-(1,1,1-tpudrop-2-
TUIPOKCHUITPONaH-2-ui)perun)umunasof 1,2-a]mupasun-6-kapooHosyro kuciory (15 wr, 0,039
MMOJTb) (eQUHUYHBIN H30Mep co ctaauu 5), rekcadropdocdar O-(7-azabenzorpuazon-1-mn)-N,
N,N',N'-terpamermnyponust (15 mr, 0,039 mmonp) u ruapoxmnopun (S)-uukiaodyrtmn(4,4,5,5-
terpameTui-1,3,2-muokcaboponan-2-un)meranamuna (12 wmr, 0,047 mmonb) (co cramuu 3).
IMocnenosarenvHo  mpubasmsmu N,  N-mumerundpopmamua (0,40 mm) uw N, N-
mumsonpormmTiiaaMuH (20 mxi, 0,12 MMonb). PeakIimoHHY0 cMeCh epeMeInBaIn MPH KOMH.
TEMIL. B Te4eHHe HouM. PeaknmoHHyo cMmechk pasdasmin MeCN/H,O u ¢punbsrpoBanmu. Ouncrka
npernaparusHol BOYKX nHa kononke C-18 (pH=6,5, 44-59% MeCN/98 mM NH,4OAc (BOnH.) B
TeueHne S5 wmuH, 60 MiI/MHH) nana ¢paknuu, CcoAeprKallue >KeIaeMOe IPOMEXYTOUHOE

coennHeHue OoponaTHOoro s¢gupa. [lanHbele ¢pakuuu OOBEIUHMIN M KOHLEHTPUPOBAIH JUIA
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ynanenuss MeCN, a monydeHHY0 BOIHYIO cMmech skcTparuposain EtOAc (3x). OObennHeHHbIE
opranuueckue ciou cyummind Haj NaxSO4, QuiabTpoBann M KOHIEHTPUPOBAIH C MOIYYEHUEM
ocratka (12 mr). K cmecn nanHOro ocratka u (2-mMeTwinmpornui)0opoHOBOi kuciotel (16 wr,
0,16 mmozp) B 1:1 nenrane/meranose (420 mxin) npudasnsu 1,0 N HCI (42 mxi, 0,042 MmMonb).
PeakuinoHHYI0O CMeChb HMHTEHCHBHO IE€pPEMEIIMBAaIN B Te4eHHe 23 9 IpU KOMH. TEMIL.
PeakoHHYI0 CcMech KOHLEHTpUpOBaiH, a 3areM pasbaBmwm MeOH/Bomoit. Ouncrka
npenapatuBHoii BOXX na kononke C-18 (pH=6,5, 28-47% MeCN/98 MM NH4OAc (BoaH.) B
TedyeHue 5 MuH, 60 MJI/MUH) Jajia MOJyYUTh YKa3aHHOE B 3ar0JIOBKE COETUHEHUE B BHe Oeoro
TBepaoro Bemectra (3,2 mr, 16%). 'H saMP (400 MTI'ny, 5:1 IMCO-d¢/D>0O) 6 7,68 (¢, 1H), 7,66
(c, 1H), 7,61 (n, J=8,5 I'u, 1H), 7,53 (¢, 1H), 7,48 (n, J=8,1 T'u, 1H), 3,23 (&, J=7,9 'y, 1H), 2,12
(c, 3H), 1,94-1,55 (m, 9H). F SAMP (376 MI'y, 5:1 MCO-d¢/D,0) & -79,76. KX-MC nns
CayH,6BF3N504 (M+H)": paccuutano m/z=492,2; naiineno 492,2.
IIpumep 118. 2-(3-(8-amuH0-6-(TpUTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-ui)-4-
Metuidpennn)-3,3,3-tpudrop-2-ruapoxcu-N-MeTHINIPONIAHAMH
TNH F

N,
| MM;HQ

N

Cmaous 1. 2-(3-xnop-4-memungpenun)-3,3,3-mpupmopnponan-1,2-ouon  (eounuunviii

usomep)

K cycnensun AD-mix-a (54 1, 120 mmonb) B Bome (100 mu) mpu 0°C mpubassiiu
pactBop 2-xj0p-1-metmn-4-(3,3,3-rpudropnpon-1-en-2-un)doenzona (8,6 r, 39 mmonp) (u3
ITpumepa 66, Craguu 2) B t-BuOH (100 mi). Cmech 3aTem nepememmBany mpu 6 °C B TedeHne
46 gacos. PeakimonHyr cMech oxjiaauiu Ha jensHoi 6ane no 0 °C, u mpubapnsiiu cynbput
Hatpusi (18 r). PeakimoHHY0 CMeCh HarpeBay 10 KOMHATHON TEMITEPATyPhl M MIEPEMEIINBAIIH B
teueHue 30 MUHYT. mpem-byTaHOon ynansinu 6 6éakyyme, U BOJHYK CMEChb 3KCTParupoBasiv
EtOAc. OObennHeHHBIE OpraHMYECKHE SKCTPaKkThl cymuian Hax NapSOs, ¢unbTpoBanu, H
pacTBOpUTEND yAAISHN 6 6akyyme. Ounctka ¢usn-xpomarorpadueii, Saoupys rpaaueHToM 0-
40% EtOAc B cMecH TeKCaHOB, Aajia MPOAYKT CKaJbMHYECKHH MPOAYKT B BUAE OeCLBETHOMN
MacissHUCTOH xuakoctu (8,7 r, 88%). [locnenoBarenpHast OUMCTKA XMPAIBbHOW IpenapaTUBHON
B2XKX Ha xonmonke Phenomenx Lux Amylose-1 (5% EtOH/cmech rexcanos, 20 mi/muH) najna
MIOJIYYUTh YKAa3aHHOE B 3ar0JIOBKE COEIUHEHUE, KOTOPOE IOMOIHUTEIBHO oboraTmmm (>98:2 er)

NEePBbIM 3JIIOUPYEMbIM 3HaHTHOMepoM (tgr=19,3 wmun). Ilpennonaraercs, urto Onmaromaps
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UCMONIB30BaHNI0 AD-mix-0 yKa3aHHOE B 3aroJIOBKE COEIMHEHHE MPEUMYIIECTBEHHO SIBJISETCS
(S)-sHaHTHOMEpOM (i1 CTepeoxuMudeckoro odbocHoBanwms, vida supra). 'H sIMP (400 MI'L,
CDCls) 6 7,59 (c, 1H), 7,36 (n, J=8,0 I'u, 1H), 7,30 (n, J=8,0 I'y, 1H), 4,31 (nx, J=11,9, 6,1 I'y,
1H), 3,91-3,84 (m, 1H), 3,70 (¢, 1H), 2,41 (c, 3H), 1,88-1,79 (ux, J=7,1, 6,3 'y, 1H). '°F AMP
(376 MI'y, CDCl3) 6 -77,25 ().

Cmaous 2. 2-(3-xnop-4-memunghenun)-3,3,3-mpugpmop-2-euopoxcunponanoeas Kucioma

K cmecu 2-(3-xnop-4-merundenmn)-3,3,3-rpudropnponan-1,2-quona (€ AMHUIHBIHN
uzomep) (0,40 r, 1,6 mmonb) (co craguu 1), rugpokapOonata Hatpus (0,14 r, 1,6 mmonp) u 5%
wiatueel Ha yroe (0,31 1, 0,079 mmons) B Bome (11,2 mu) mpubaBisin OfHY KaruIo
koHueHTpara neHoracurens A (Aldrich A5633). Cmecsk 3arem HarpeBanu npu 75°C B TedeHne
2,5 nHell B TO Bpems, Kak BO3ayX OapOoTHpoBaim dYepe3 peakUOHHYH cMech. l[locre
OXJIAKIEHUsS] 10 KOMH. TEMIL., PEaKIHOHHYI CMeChb pa30aBWIM BOAOH M (PHIBTPOBAIU uepes
Celite®. Celite® ononackusanu Bomoi (3x), 1 o0bennHeHHbIH (punbTpaT noakucasm a0 pH 2
nyreM wmemneHHoro nobasnenust 1 N H,SO,. Bomnyro cmech skcrparupoanu EtOAc (3x).
OOpenuHeHHbIE OpraHndeckue ciou cymmwm Hag MgSQOy, punbTpoBanu u KOHLIEHTPUPOBAIH C
NOJIy4eHHEM YKa3aHHOTO B 3aroJIOBKE COEJUHEHHs B BUAE OEoro TBEPAOro BEIECTBAa C
MeTauTiueckuM oTTeHkoM (0,36 T, 79%). 'H sMmP (500 MI'u, IMCO-d¢) & 7,63 (m, J=1,9 I'y,
1H), 7,49 (mum, J=8,1, 1,9 I'n, 1H), 7,42 (n, J=8,1 T, 1H), 2,34 (c, 3H). °F SIMP (471 MI'L,
JIMCO-dg) 6 -75,31. KX-MC gns CoH;CIF;05; (M-H) : paccuutaHo m/z=267,0; HaiigeHO
267.0.

Cmaous 3. 2-(3-xnop-4-memunghenun)-3,3,3-mpugpmop-2-2uopoxcu-N-

MeMUINPONAHAMUO

K CYCII€H3UH 2-(3-xnop-4-mermndennn)-3,3,3-tpud Top-2-ruAPOKCHIIPONIAHOBOM
kuciorsl (0,11 1, 0,398 mmone) (co cragmm 4) B AXM (3,6 mn) npu 0°C mpubasisuiu
okcammxyopua (0,070 mn, 0,80 mmonp) u omny kammo JM®PA. PeaknuoHHyro cMech
nepeMeInuBalii 2 4, B TeU€HHE KOTOPBIX €€ MEJIEHHO MPOrpeBajy 10 KOMH. TeMI.. 1o karsim
npudasisu MetmwiamuH (1,0 mu, 12 mmonb, 40% Macc. B Bone), U ABYX(a3HYIO PEaKMOHHYIO
CMeCh MePEMELINBAIN B T€UEeHUE 3 U IPU KOMH. TeMIl.. PeakIIMoHHYI0 cMech pa30aBUiIN BONOM

(10 mm) u skcrparupoBanu EtOAc (3x). OOpenuHeHHblE OpPraHUYECKUE CJIOU IPOMBIBAIIH
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HACBHIIEHHBIM BOJHBIM pacTBOpoM xJjopupa Hartpust (20 wmn), cymwumm Hang MgSOs u
KoHueHTpupoBanmu. Ouunctka xpomarorpaduein Ha cunukarene (1-20% MTBE/JIXM) nana
HOJIYYUTh YKA3aHHOE B 3aroJIOBKE COENMHEHNE B BUJE CBETJIO-JKEJITOTO TBEPAOro BemecTsa (94
mr, 84%). 'H SIMP (400 MI', CDCl3) § 7,62 (c, 1H), 7,43 (n, J=7,7 T, 1H), 7,27 (n, J=8,0 I',
1H), 6,12 (ym. ¢, 1H), 4,85 (c, 1H), 2,90 (n, J=4,9 I'y, 3H), 2,38 (c, 3H). F sMP (376 MI',
CDCl3) & -74,48. XX-MC nas C;Hj,CIFsNO, (M+H)*: paccuurano m/z=282,0; HaiineHo
282,0.

Cmaous 4. 3,3,3-Tpugpmop-2-cuopoxcu-N-vemun-2-(4-memun-3-(4,4,5,5-mempamemun-

1,3,2-0uokcaboponan-2-un)ghenun)nponanamuo

Cmecp  2-(3-xnop-4-merundennn)-3,3,3-pudrop-2-rugpokcu-N-MeTHIponaHaMua
(42 wr, 0,15 mmonb) (co craguu 5), duc(nmnaakonaro)audopa (110 mr, 0,45 mMmons), anerara
kamus (88 mr, 0,90 mmone), Tpuc(aubensmnuaenaneron )aunamiaans(0) (11 mr, 0,012 Mmmone) u
2-munmkinorekcungochuno-2',4',6'-rpunsonponmndoudennna (23 wmr, 0,048 mmons) (Aldrich
638064) B 1,4-nuokcane (1,2 mu) nmerasupoBanu ¢ MOMOINBI0 Np B TeUeHHE 3 MMH, a 3aTe€M
Harpesanu ripu 120°C B teyenue 1 4. Peakimonnyro cmech pazdasmiu EtOAc u ¢punsrpoBanu
yepe3 Celite®. Punprpar koHHEeHTpupoBaau. Ouuncrtka xpomartorpaduein Ha cunukarene (1-
100% MTBE/cmech rekcaHOB) fana KpacHO-KOPHYHEBbINH ocTaTok (39 wmr). JlaHHbIA MaTepuan
HCTIIONB30BATIM  Oe3  momoiHutenbHOM ounctku. KX-MC mms  Ci7HuBF3NO4 (M+H)™
paccuntaHo m/z=374,2; Haiineno 374,1.

Cmaous 3. 2-(3-(8-amuno-6-(mpughpmopmemun)umuoasof 1, 2-alnupazun-3-un)-4-
memungpenun)-3,3,3-mpughmop-2-eudpoxcu-N-memunnponanamuo

B 1 r mepHuywo konOy 3arpyxamu 3-0pom-6-(Tpudropmermn)umunaso| 1,2-a]nupasus-8-
amua (14 wmr, 0,050 wmmomb), 3,3,3-Tpudrop-2-ruapokcu-N-merun-2-(4-merun-3-(4,4,5,5-
teTpameTui-1,3,2-nuokcadboponan-2-un)penmwn)nponanamun (19 mr, 0,050 mmons) (co craauu
6) u annyktr muxiop[l,1'-6uc(nudenundochuno)dpeppouer|namaaus (II) ¢ muxmopmeraHoMm
(8,14 wmr, 9,96 mMxmounb). 3aTem npubasuiu terparuapodypas (0,80 mu) u Bogueii K,CO3 (0,10
w1, 0,10 mmorie, 1,0 M). PeakiIMOHHYIO CMeCh Tera3upoBalid B T€YeHHE 4 MUH C TOMOIIBI0 No, a
3areM HarpeBanu npu 80°C B Teuenme 3 4. PeakumonHyro cmech pasbasumn MeOH/Bomoit u
¢unbTpoBamu. Ouncrka npenaparusHoi B2XKX Ha xononke C-18 (pH=2, 37-49% MeCN/0,1%
T®Y (BomH.) B TeueHue S5 muH, 60 MJI/MMH), a 3aTeM IMOBTOPHAs OYMCTKA NPENapaTHBHOM
B2XX nHa xononke C-18 (pH=10, 28-41% MeCN/0,1% NH4OH (BoxH.) B TeueHue 5 muH, 60
MJI/MUH) JjaJia TIOJYYUTh YKa3aHHOE B 3ar0JIOBKE COEUHEHNE B BUIEe O€JI0ro TBEPAOro BEIECTBA
¢ MeTaJTn4ecKiuM oTTeHKOM (3,3 mr, 15%). brnaronapst ucnonb3oBanno AD-mix-o Ha craguu 1

CUMTAETCs, YTO YKa3aHHOE B 3aroJIoBKe coequHeHue Obuio oborameno (> 98: 2 er) (S)-



261

SHAHTUOMEPOM (Il CTEPEOXUMHUUYECKOro oOocHOBaHus, vida supra), (S)-2-(3-(8-amuHO-6-
(Tpudropmermn)umunaso| 1,2-alnupazun-3-un)-4-merundenun)-3,3,3-rpudrop-2-rugpokcu-N-
MetuianponaHamuaoM. KX-MC ansa CisHi6FsN5O» M+H)*: paccuutaHo m/z=448,1; HalizeHO
448,1.

Ipumep 120. 2-(3-(8-amuno-6-(TpudTOopMeTHI)UMHAA30[]1,2-a]Mupa3un-3-ui1)-4-

mMeTHapennn)-3,3,3-Tpudprop-2-ruApoKCUNPONAHOBASI KHCJI0TA (AMMOHHEBAs COJIb)

OH F P ;
ST F NLr
A _
N
- N
T*EJMNHE
Cycnensuto 2-(3-(8-amuHO-6-(TpudTOopMeTIIN)UMIIA30[ 1,2-a|mupa3zuH-3-w)-4-

metundennn)-3,3,3-tpudrop-2-ruapokcunponanamuna (0,25 r, 0,58 ™Mmonb) (eAUHUYHBIMI
sHaHTHOMEp, u3 Ilpumepa 82, Cragum 6) B 12 N HCI (2,1 mi) nepememuanu npu 80°C B
teueHue 30 muH. [Ipubasnsnm Boay (1 mir), 1 peakIMOHHYIO cMech nepemernnsain npu 80°C B
tedenue 1,5 4. [Tpubasmsumu 1,4-muokcan (1,0 M) u nononautensHyro nopauo 12 N HCI (1,0
MJI), 1 PEaKIMOHHYIO CMecCh mepememuBain B Teuenue 20 4 mpu 80 °C. PeakunoHHyIO CMeCh
3aTteM KoHLeHTpupoBanu. [lony4yeHHble TBEpbIe BEIECTBa ObUIM paclpeneNeHbl MeXAY BOAOH
(20 mm) u 3:1 CHCI/iPrOH (20 mi). OpraHudeckuil Ciod yAajsuid, U BOXHBIN CJIOH
skcrparuposanu 3:1 CHCl3/iPrOH (220 mi). OO0bennHeHHble OpraHMYeCKUe CJIOU CYLIMIIN HaJ
NaySOy4, ¢unsrpoBanu u xoHuentpupoBanu. [lonydyennsiii ocrarok pactBopuian B CH,Cly u
KOHLIEHTPUPOBAIU ¢ monyueHueM 2-(3-(8-amuno-6-(tpudpropmernn)umunasol 1,2-anupasun-3-
un)-4-merundennn)-3,3,3-TpuTop-2-ruAPOKCUNIPONIAHOBON  KUCJIOTBI B BHAE  KPacHO-
kopuuHeBoro TBepaoro BemectBa (0,27 r, Bbixox 83%, uucrora 77%). Iopuuro AaHHOTO
marepuana (8,4 mr) ouumanu npenapatuHor BIXKX Ha komonke C-18 (pH=10, 16-30%
MeCN/0,1% NH4OH (BogH.) B Teuenue 5 mmH, 60 MII/MHUH) C TIOJyYE€HHEM YKAa3aHHOTO B
3arojioBKe COEAMHEHHUs1 B Buae Oenoro teepmoro BemiectBa (3,5 mr, 40%). XX-MC nnsa
C17H13F6N4O3 (M+H)*: paccunrano m/z=435,1; naiineno 435,0.

Ipumep 128. Tpudropanerarnas COJIb 2-(3-(8-amuno-6-
(Tpudropmerna)umuaaso|l,2-aljnupazun-3-un)-4-merniadennn)-3,3,3-rpudrop-2-
ruapokcu-N-(3-MeTHIa3e THANH-3-WI)TPONAHAMUAA

HN \:X(

NH F

K CYCIIE€H3UHU 2-(3-(8-amuHo-6-(TpudTopMermn)umunaso| 1,2-a]nmupazun-3-mn)-4-
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metwidennn)-3,3,3-tpudrop-2-rugpokcunponaHoBoii  kucnorsl (20 mr, 0,046 mmonb) (U3
ITpumepa 120) B CH,Cl, (0,72 mi) mpu 0°C npubasisinm okcamuixyopun (46 Mk, 0,092 Mmos,
20 M B CHyCl) m omny xammo N, N-gumermndopmamuna. PeaknmoHHyIO CcMech
nepeMennBaiy 2 4 BO Bpems dero 0anro 0°C mMensieHHO HarpeBaiu A0 KOMH. TeMil.. [1o karisim
npubaBiIsn pacTBop 3-amuHO-1-Boc-3-mermn-azerununa (130 wmr, 0,69 mmone) (Advanced
ChemBlocks, C-2457) B CH,Cl, (0,25 ™). banwo ypamsnmm, M peakMOHHYIO CMeCh
nepeMelluBali B TeueHHe 2 4 NPU KOMH. TeMIl.. PeaklMOHHYI0 CMeChb KOHLEHTPUPOBAIU, U
NOJIyYeHHBINH OCTaToK pactBopuwin B TAY (0,36 mu). Ilocie nepememnBanust 1 4 mpu KOMH.
TEMIL., PEaKLIMOHHYIO cMech o KarisiM npudasisuin K MeOH. Ounctka npenaparuaoii BOXX
Ha kosioHke C-18 (pH=2, 30-42% MeCN/0,1% T®Y (BonH.) B Teuenue S5 muH, 60 MJI/MUH) nana
TIOJTYYUTh YKa3aHHOE B 3ar0JIOBKE COeIUHEHHE B BHUJIE *KeNToro ocrarka (2,4 mr, 8,5%). XKX-MC
nis CoHy FgNgOy (M+H)™: paccunrano m/z=503,2; naiineno 503, 1.

IIpumep 129. Tpudropanerarnas €oJIb 2-(3-(8-amuH0-6-
(Tpudropmernia)umuaasoll,2-ajnupaszun-3-ui)-4-meruindennn)-N-

(ouuukao[l.1.1]nenran-1-n1)-3,3,3-TpudTop-2-rugpoKcUNponaHaAMuIA

=
4 /‘j:r-—*

Ny
M ,}«4‘“}12

N

Cmaous 1. N-(buyuxnof1. 1.1 [nenman-1-un)-2-(3-6pom-4-memungpenun)-3,3,3-

mpughmop-2-2uopoKcunponanHamuo

B MukpoBOJHOBBIH cocyn 3arpy:xkanu 3Ti-2-(3-0pom-4-metuindenrn)-3,3,3-tpudTop-2-
rugpokcunponanoat (53 mr, 0,16 mmonb) (eanHu4HbIN 3HaHTHOMep M3 [lpumepa 82, Cramun
3)ubuumkno[1.1.1]nenran-1-amun rugpoxiopun (93 mr, 0,78 mmons). Cocyn momemanu nox
a30T, a 3areM npudasisk Terparuapodypan (1,3 mn) u Tpustunamus (0,22 M, 1,6 MMonb).
Cocyn nomemanu Ha 6anro 0 °C, 1 o xarusam npubdasnsm TpuMeTmamromunanii (0,39 v, 0,78
MMOJIb, 2 M B Tonyose). PeakunoHHY0 cMech HarpeBaju A0 KOMH. TeMil.. Cocyn repMeTHIHO
3aKpbUIN, U peaKkHOoHHYI0 cMech Harpesanu rpu 80 °C. Ilocne HarpeBaHusi B TeueHue 15 MuH,
PEAKIMOHHYIO CMECh CJIETKa OXJIAWJIM M BBITYCTUJIM a3 i cOpoca naBieHus. PeakunoHHyo
cMech 3aTeM Harpesanu B TedueHue 2,5 4 npu 80 °C. HarpeBanue npoaoKUin, U peakLIMOHHYIO

CMECh HACBIII. IIPU KOMH. TEMII. B TCUCHUC 2 I[Hefl. PeaKLII/IOHHYI-O CMECHh MCIJICHHO l'lpl/l6aBJ'I$IJ'II/I
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B 1 N HCI (5,5 mi), xotopyro oxnaxnanu 10 0 °C, 4To mpuBOIMIIO K BbIIENIEHUIO ra3a. BoxHyro
CMECh HarpeBaJid O KOMH. T€MII. M 3KCTparupoBaiu dtwianeratoM (3x4 mi). O0benuHeHHbIe
oprannueckue (asel mpombiBanu Hacei. NaHCO3 (8 mi1) 1 HaCBIIIEHHBIM BOJHBIM PAaCTBOPOM
xnopuna Hatpus (8 mu). Opranndeckuii cioil 3arem cymuian Hax MgSO., ¢unbTpoBanu u
kKoHUeHTpupoBanu. Ounctka xpomarorpadueit Ha cunukarene (1-4% MeOH/CH,Cl,) nana
HOJIYYUTDh YKAa3aHHOE B 3aroJIOBKE coequHeHue B Buae Oenoro TBepaoro semectsa (50 mr, 84%).
XKX-MC nnsa CysH ¢BrFsNO, (M+H)*: paccuurano m/z=378,0, 380,0; naiineno 378,0, 380,0.
Cmaous 2. N-(buyuxnofl.1.1]nenman-1-un)-3,3,3-mpugpmop-2-cuopoxcu-2-(4-memun-3-

(4.4,5,5-mempamemun-1,3,2-0ouokcaboponan-2-un)henun)nponanamud

Cmecs  N-(6unmkio[1.1.1]nenran-1-mi)-2-(3-6pom-4-metundennn)-3,3,3-tpudrop-2-
rugpokcunponadamuna (49 mr, 0,13 mmons), ouc(nmrakonaro)audopa (40 mr, 0,16 mMmons),
anerata kamust (45 wmr, 0,45 mmone u auxnopbuc(rpudenundpochun)nammaaua(ll) (4 mr, 5
MKMOJIb) B TeTparunpodypane (0,50 mi) nerazupoaiu B TeueHHe 3 MUH ¢ ioMouipio No. CMech
HarpeBaju Npu OOJy4YEeHWH MHKPOBOJHOBBIM H3iyueHueM npu 135°C B TeueHue 20 MuH.
Peaknmonnyro cmech ¢QuuibTpoBau  yepes Celite®, omnomackuBamu EtOAc. ®@umibtpar
IPOMBIBAJIA BOAOH M HACBHIIEHHBIM BOIHBIM PACTBOPOM XJIOpUAA HATpus, cyuian Hag NaxSOy,
(GuIBTPOBAIM M KOHLEHTPUPOBAJIH C IMOJYYEHHEM YKa3aHHOTO B 3ar0JIOBKE COCAMHEHHS B BUJIE
OPaHXXEBOT0, BOCKONOJOOHOrO TBEPAOro BewiecTBa. JlaHHBIM Marepuan HCIOgb30BaIU Oe3
nononuutenbHoil ounctku. KX-MC s Co HasBF3NO, (M+H)*: paccuurano m/z=426,2;
HalimeHo 426,2.

Cmaous 3. Tpugpmopayemamnas conv 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-
alnupasun-3-un)-4-memunghenun)-N-(6uyuxnof 1. 1. 1 [nenman-1-un)-3,3,3-mpugpmop-2-
2UOPOKCUNPONAHAMUOA

Cmech  3-Opom-6-(Tpudropmern)umunasof 1,2-a]nupasun-8-amuaa (14  wmr, 0,050
MMOJIB), N-(6unwmkno[1.1.1]nenran-1-un)-3,3,3-tpudrop-2-ruapokcu-2-(4-merun-3-(4,4,5,5-
TeTpameTui-1,3,2-nuokcadoponan-2-un)penmn)nponanamuna (28 mr, 0,065 mMmonb), anaykra
nuxjiop[ 1, 1'-6uc(nudpennndochuno)deppoueH |namnanusa(ll) ¢ nuxnopmeranom (8 wmr, 10
MKMoIb), Terparuapodypana (0,80 mum) m K,COsz (0,10 mi, 0,10 mmons,1,0 M B BoOZne)
Jera3upoBajid B TeUeHHE 5 MUH C NoMoulpto N, a 3areM Harpesanu npu 80°C B TeyeHue 15 u.
Peakunonnyro cmech pasdasumm MeOH/Bomoit u ¢unbrpoBamn. OumcTka MpenapaTUBHOMI
B2XXX na xononke C-18 (pH=2, 42-54% MeCN/0,1% TPV (BomH.) B TeueHue 5 muH, 60
MJI/MUH) Jlajla TIOJYYUTh YKa3aHHOE B 3aroJIOBKE COENUHEHHE B BHAE OPAH)KEBO-KOPUYHEBOTO

tBepnoro BemectBa (3,8 wmr, 12%). KX-MC gnma CpHyF¢NsO, (M+H)": paccumrano
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m/z=500,1; natineno 500,1.
IIpumep 136. 2-(3-(8-amuH0-6-(6-(1-ruapoxcudITHI)NUPUANH-3-HI)uMHuAa30[1,2-

a|nupasun-3-un)-4-metuadenn)-1,1-audgropnponan-2-o0 (eIMHUYHBIH H30MeEP)
E .

B 200 mn kpyrionoHHOH Konbe pactBopwin 1-(5-OpomnupuanH-2-mn)stas-1-oH (20 T,
0,10 monp) 1 RuCl(m-kymom)[(S, S)-Ts-DPEN] (0,64 r, 1,0 mmons) (Aldrich, 703915) 8 CH.Cl,
(0,10 m). IIpenBapuTeNbHO CMEIIAHHBIN PacTBOP MypaBbUHOW KHCHOTHI (17 mu, 0,43 monb) B
TprsTIiamMuHe (35 M, 0,25 Monp) npubaBisuM K peakunoHHOHM cMmecu. Tlocie nepemermBanus
IpYU KOMH. TEMII. B T€YEHHE HOYHM, MONydeHHYI cMech pazOaBumim CH,Cl, u BeUTHIN B BOAH.
Hacei. Na,HCO3 (400 mur). Opranuyeckuid CJIOW OTHEINSIN, M BOIHBIN CJIOH 3KCTParupoOBaJIH
CH:Cl,. OOwenuHeHHble oOpraHuyeckue cion cymwi Hag MgSOs QuupTpoBaNn U
KoHUeHTpupoBanu. Ouucrtka xpomarorpaduell Ha CUIIMKaresje Aajia MPOAYKT B BUIE SKEITOH
MacissHUCTOH sxunkocT (20 r, Beixox 97%, 80% ee). JlonmonHuTenbHasE OUMUCTKA XUPAIBbHOM
npenaparuBHoii BOXKX Ha kononke Phenomenx Lux Amylose-1 (3% EtOH/cmeck rexcanos, 20
MJI/MHH) Jlajia MOJYy4YUTh YKA3aHHOE B 3arojIOBKE COEIMHEHHE B BHJE €JMHUYHOTO H30MeEpa,
MIEPBOTO AJIIOUPYEMOTO SHAHTHOMEpA (trR=3 MHUH). 'H SIMP (400 MT'y, CDCl3) & 8,60 (n, J=2.,2
I'n, 1H), 7,81 (an, J=8,4, 2,3 T'y, 1H), 7,22 (n, J=8,4 I'u, 1H), 5,04-4,61 (m, 1H), 3,73 (1, J=5,0
I'n, 1H), 1,49 (n, J=6,6 I'u, 3H).

Cmaous 2. (6-(1-I'uopoxcusmun)nupuoun-3-un)ooponoeas kucioma (eOuHuyHwlil

usomep)
A,
HQHB
Cwmecsh 1-(5-6pommupunuH-2-ui)sTan- 1-oma (0,50 T, 2.5 MMOJIb),

ouc(nurakonaro)audopa (0,75 r, 2,97 mmons), auerara kanus (0,73 r, 7,4 MMOJIb) U agayKTa
nuxjiop[ 1, 1'-6uc(nudpenmndochuno)peppouet|nammanusi(ll) ¢ muxnopmeranom (0,081 r, 0,099
MMOJIb) B TeTparunapodypane (6,5 mi1) KOpoTKo aerasupoBanu ¢ nomompro No. Cmech 3arem
HarpeBanu npu 140°C mpu oOnydeHMM MHMKPOBOJHOBBIM H3JIydyeHHEeM B TedeHue 30 MuH.

Peaknmonnyro cmech pasbaBuim Terparuapodypanom u  unbrpoBanu  uepe3d Celite®,
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orosnackuBasi TerparuapodpypaHoM. DuUIbTpAT KOHLEHTPHUPOBAIU C TIOMOIIBIO POTOPHOTO
UCTIapEeHMs, a 3aTeM IOMEINald B BBICOKMH BakyyM Ha | dYac ¢ yKa3aHHOTO B 3aroJIOBKe
COEAVHEHUs] B BHJE KOPHUYHEBOW MACISIHHUCTOM JKUAKOCTH, KOTOPOE HCIOJIb30BAJH
HEMOCPENCTBEHHO Ha cienyoomel craaun 0e3 aomosHuTenbHON ouucTku. XKX-MC s
C7H;;BNO; (M+H)*: paccunrano m/z=168,1; naiineno 168,1.

Cmaous 3. 2-(3-(8-amuno-6-(6-(1-euoporxcusmun)nupuoun-3-un)umuoazof 1, 2-
alnupazun-3-un)-4-memungpernun)-1,1-ougpmopnponan-2-on (eounuynuiii uzomep)

B 3-x ropnyro 50 w™n  KpyromoHHyr konlOy 3arpyxamu  2-(3-(8-amuHO-6-
1,2
Cranus 3) u [1,1'-Ouc(nu-

O6pomumunaso[ 1,2-alnupasun-3-un)-4-merundennn)-1,1-nudpropnponan-2-on (0,54 1

MMOJIb) (13 IIpumepa 29,
ukJorexkcuidochuno)peppoueH | auxaopnamaanui(Il) (0,092 r, 0,12 mmons). PactBop (6-(1-
THIPOKCHS THIT) TUPUANH-3-11)O0OpPOHOBOH KHCIIOTHI (CO cTamuu 2) B Terparuapodypane (9,4
i), a 3arem mnpubasnsm 1,0 M K,COs; (3,1 wmu, 3,1 mmonb). PeakuMOHHYHO CMeCh
nerasupoBayiu, Oapbotupyss N, dHepe3 cMech B TeueHHE S5 MHH, a 3aTeM HarpeBaJid MpH
KUIMSTYCHUH B TedeHne Houd. Ilocnme OXNakneHWs MO KOMH. TEMIl., PEaKIHOHHYK) CMeCh
pazbasummn EtOAc (15 mu) u mpombiBanu Bomoit (15 MiT) M HACBIIIEHHBIM BOIHBIM PacTBOPOM
xjopuna Hatpust (15 wmu). Opranmueckuii cinod cymuan Han NaySOs, ¢GuibTpoBAU U
KOHLIEHTPUPOBAJIA POTOPHBIM HcnapeHueM. IlonydeHHoe KOpHUHEBOE MACIIO 3aTeM OMEIIAJH B
BBICOKMI BakyyM Ha | 4 c obecrieueHHeM HEOUHWINEHHOrO IMPOAYKTa B BHIE KOPUYHEBOTO
neHucroro teepaoro BemectBa (1,1 r). Oumcrka xpomarorpadueli Ha cunmkarene (3-25%
EtOH/CH,Cl,) u nocnenoBatenbHast ouncTka npenaparuBHoil BOXKX na kononke C-18 (pH=10,
26-31% MeCN/0,15% NH4OH (Bogn.) B Teuenue S5 wmuH, 60 Mi/MuH) nana ¢pakuuy,
cofiep Kalfe KeNaeMbli MPOAYKT, KOTOpble OOBENUHWIN M KOHLEHTpuposaiu. IlomydeHHyro
BOJHYIO cMechb 3KcTparupoBaiu ¢ nomouipto EtOAc (2x300 mun). OObennHEHHbIE SKCTPAKTHI
cymmi ¢ NaySO,, GuibTpoBanu 1 KOHUEHTPUPOBAIU C TOJNYYEHUEM YKa3aHHOTO B 3ar0JIOBKE
coenuHeHus B Buze Oesoro TBepaoro Bemectsa (0,26 r, 49%). 'H avp (500 MI'u, AMCO-dg) 6
8,94 (m, J=2,2 T'u, 1H), 8,20 (ax, J=8,2, 2,3 T'u, 1H), 7,74 (c, 1H), 7,66 (¢, 1H), 7,59 (n, J=1,9
I'n, 1H), 7,56 (an, J=8,0, 2,0 I'u, 1H), 7,53 (x, J=8,3 T'u, 1H), 7,45 (n, J=8,1 I'u, 1H), 7,23 (yu
¢, 2H), 6,00 (1, J=56 T'y, 1H), 5,99 (c, 1H), 5,36 (m, J=4,5 T'u, 1H), 4,75 (m, 1H), 2,24 (¢, 3H),
1,56 (c, 3H), 1,37 (», J=6,5 I'y, 3H). °F AMP (376 MI'u, IMCO-dg) -128.9 (1, J=270, 56 I'w),
-129,6 (ma, J=270, 56 Tu). KX-MC mnsa Cy3HypFoNsO, (M+H)™: paccuurano m/z=440,2;
HarineHo 440.4.

IIpumep 162. Tpudropanerarnas €oJIb 2-(3-(8-amuHo-6-
(UMKIONpONUIITHHII)UMHUAA30[]1,2-a]lnupa3uH-3-un)-4-metundenun)-1,1,1-

TpudTOopnponan-2-oa
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0,36  wmmomb), 2-(3-(8-amMuHO-6-

O6pomumunaso[ 1,2-alnupazun-3-un)-4-merwndennn)-1,1,1-trpudropnponan-2-oma (15 mr, 0,036

Cwmecy  stunmnuukionpornana (0,031  wo,
mmodb), Pd(PhsP)sy (6 mr, 5 mxmons), nonuaa meau(l) (2 mr, 10 MKMONB) U TPUITUIAMUHA
(0,050 mn, 0,36 mmonb) B JIMPA (0,5 mu) Harpeanu npu 80°C B repMETHYHO 3aKPBITOM
cocyzie B TedeHne HOYM. HeodnmeHHy0 peakOHHYI0 cMech (GubTposain yepes cioii Celite™
U HEOpraHWYEeCKHWe BellecTBa ObuTH  THIaTeNbHO TpoMbiTl MeOH.  ®unbTpoBau
KOHLIEHTPUPOBAIH 6 eakyyme u ouuwyany npenapatusHol BOXKX nHa xononke C-18 (23-41%
MeCN/0,1% T®Y (BoxmH.) B Teuerne 12 muH, 60 MJI/MHH) C TOJY4YEHHEM YKa3aHHOTO B
3arosioBke coenunenus. XXX-MC mnsa CyHyoF3N4O (M+H)*: paccunrano m/z=401,2; Haiineno
401,2.

IIpumep 169. Tpudropanerarnas coap 2-(8-amuuo-3-(2-merna-5-(1,1,1-tpudprop-2-

rnnpoxcnnponaﬂ -2-na)Ppennn)umugazo[1,2-ajnupa3un-6-ua)-N, N-miumerunaneramuaa
HZN [//

yJ// -TFA

Cmaous 1.  (E)-2-(3-(8-amuno-6-(2-smoxcusunun)umuoazof 1, 2-aJnupazun-3-un)-4-
memuaghenun)-1,1,1 —mpu(])mopnponaH—Z—Oﬂ.

“zN

j

PactBop  2-(3-(8-ammHO-6-Opomummunaszol 1,2-a]nupasun-3-un)-4-metundenmn)-1,1,1-
Tpudropnponan-2-ona (400 mr, 0,96 mmons, sHanTHOMED 2) U (E)-2-(2-3TOKCHBHHMIN)-4,4,5,5-
teTpameTui-1,3,2-nuokcadboponana (477 mr, 2,41 mmons) B TI'® (12 mu) obpabareiBamu 1 M
BOIHBIM  pacTBOpoM  kapOoHara kamuss (2,5 ™) wuw  amaykrom  guxdjop[l,1'-
ouc(nudpenundpochuno)peppouet|namanus (1) ¢ puxnopmeranom (157 wmr, 0,19 mmons).
PeakioHHy10 CMeCh [€rasupoBald a30TOM B TedeHue 5 MUH U nepemewusanu npu 80°C B
teueHue 12 4. Ilomyuennyro cmech pazOaBunu MeOH u mponyckamm uepes3 cioii Celite u

KOHIeHTpupoBaiu. OUYUCTKAa KOJOHOUYHOU (mdii-xpomaTorpaduei, UCHONb3ysl 3THIALETAT B
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cmecu rekcatoB (ot 0% no 100%) nana sxenaembiii mpoaykT (250 mr, 0,61 mmonb,64%) B BUIE
xenroit MacaanaucToit skumkoctu. XKX-MC misa CooHnF3N4O, (M+H)™: m/z=407,2; HaiineHo:
407,2.

Cmaous 2. 2-(8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-2uopoxcunponan-2-
un)ghenun )umu0a30[ 1, 2-a[nupaszun-6-un)ayemanvoe2uo.

“2”

PactBop (E)-2-(3-(8-amuH0-6-(2-3TOKCHUBUHWIT )uMuAa30[ 1,2-a|mupasun-3-um)-4-

merwidenmnn)-1,1,1-rpudropnponan-2-ona (50 mr, 0,12 mmons) B TT'®/H,O (1 mu/ 0,5 mu)
obpabareBamiu 0,5 i koHu. HCl mpu O °C. PeaknnoHHYIO CMeCh NepeMEIINBAIN MPU
KOMHATHOW Temmeparype B TeueHue 12 4. IlonydeHHyro cmech pazbasmmm EtOAc u racumm
Haceil. BogH. NaHCO; Bonnbiii ciobi sxctparuposanu EtOAc, u oObennHeHHbIe OpraHu4ecKue
cinou cyurmn (MgSQO4) u koHueHTpupoBamu. O4uucTka KOJNOHOYHOH (hdm-xpomarorpaduei,
UCTIONB3Ys 3TUaneTatr B cMecu rekcaHoB (ot 0% mo 100%) nana skemaeMblid poaykT (25 wr,
0,066 mmomnb, 55%) B Bunme skenrod macistaECTON kuAkocTH. XX-MC mna CisHigFsN4O;
(M+H)": m/z=379,1; naiineno: 379,2.

Cmaous 3. 2-(8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-2uopoxcunponan-2-
uﬂ)d)eﬂuﬂ)wwudas’o[ 1, 2-a[nupaszun-6-un)ykcycnasn kucioma.
“z”
Pactsop 2-(8-amuHO-3-(2-metmn-5-(1,1,1-TpugTop-2-ruApoKCUINIpOTaH-2-

wi)permn)umuaasof 1,2-alnupasun-6-nn)aneranpaeruna (40 mr, 0,11 mmons) B t-BuOH/H,0/2-
metmi-2-0yrene (1 mu/0,5 mi/0,25 mir) obpadarsiBanin NaClO; (50 mr, 0,55 mmons) u NaH,PO4
(50 wmr, 0,42 mmonp) mpu O °C. PeakumoHHYIO CMeCh MEpEeMeIlNBaJId NPU KOMHATHOMH
temriepatype B Tedenne | 4. Ilomyuennyro cmech pasdaswim EtOAc/Bomoii. Bomwbii croi
skcrparupoBann  EtOAc, u oObenmHeHHble opraHudeckue cionm cymmwm (MgSOy4) u
KOHUIeHTpupoBamd. OUUCTKA KOJOHOYHOH (Qumi-xpomarorpaduei, HCIONb3ys 3THIALETAT B
cMmecu rekcaHos (o1 50% o 100%) nana sxenaembiii mponykt (25 mr, 0,063 mmons, 58%) B Buzne
xenroii Macianuctoil skumkoctu. JKX-MC mna CigHigFsN4O3z (M+H)™: m/z=395,1; nHaiineno:
395,2.

Cmaous 4. Tpugpmopayemam 2-(8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-
euopokcunponan-2-un)penun)umuoasof 1, 2-ajnupasun-6-ui)-N, N-oumemunayemamuoa

PactBop (2-(8-amuno-3-(2-metun-5-(1,1,1-tpudrop-2-ruapoxcunpornas-2-
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win)bermn)nmuaasol 1,2-ajoupasun-6-un)ykcycHo  kucnors( 20 wmr, 0,051 wmmone) wu
numetrmiamuHa (11 wmr, 0,25 wmmomp) B JM®A/ochoBanue Xronura (1 my/ 0,1 wu)
obpabarsiBaniu HATU (30 mr, 0,079 mmonb). [TonyueHHy!0 cMech nepemernnBany B TeueHue 30
MUH 10 TOTO, Kak ee pasdasuiu MeOH (3 mur). 3atem ¢unbTpoBanu yepes KapTpumk. OuibTpar
ounmanu npenapatuBHoii JKX-MC (XBridge C18 kojoHKa, 3mMOHpPYs TI'pajiueHTOM
arieronutpuia B Boge ¢ 0,1% TpupTOpyKCYyCHOM KHUCIOTOM, MPU CKOPOCTH MOTOKA, paBHOM 60
MJI/MHH) C TONy4eHueM skemaemoro mpoxykra (15 mr, 0,036 mmonb,70%) B Buae Oenoro
TBEPJIOTO BELECTBA. 'H simMP (500 MI'u, AMCO-dg) 6 7,89 (c, 1H), 7,62 (n, J=8,1 I'u, 1H), 7,56
(c, 1H), 7,49 (m, J=6,3 T'u, 1H), 7,16 (c, 1H), 6,68 (c,1H), 3,80 (c, 2H), 2,89 (c, 6H), 2,21 (c,
3H), 1,73 (¢, 3H). XX-MC nas C,0H,3F3Ns50, (M+H)*: m/z=422,2; Haiineno: 422,2.

Ipumep 173.

ITpumep 173 cUHTE3UPOBAIN B COOTBETCTBUU C METOAUKAMH, AHAJIOTHYHBIMU YKa3aHHBIM
B [Ipumepe 169, u nannbie nepeunciensl B Tadmuue 18.

Tabnuuna 18.

O
pum
b KX-MC
ep Hassanmue NRR
[M+H]*
Ne
TpudropauerarHast conpb 2-(8-amuHO-3-(2-MeTHII-5- "
(1,1,1-tpudTop-2-ruaApOKCUIIPOITIAH-2-
173 prgrTop P P 4642
wn)pernn)umuaasol 1,2-alnupasun-6-um)-1-
Mop(doNnHHOITAaHOHA
Ipumep 207-208. Tpudropaunerar 2-(3-(8-amuno0-6-(3-

(rugpoxcuMeTHI)UHKI00yTHI )uMuaa3o[1,2-a]nupazun-3-ui)-4-meruiadenni)-1,1,1-

Tpnq)Topnponaﬂ 2-0.1121 (Auacrepeomepsi 1-2)

N TFA

PactsoOp stun-3-(8-amuno-3-(2-metun-5-(1,1,1-rpudrop-2-rugpoxcunponas-2-

win)bernn)nmuaasol 1,2-ajnupasun-6-nn)uukinodyras- 1-kapookcunara (17 mr, 0,036 Mmonb) B

TT'® (1 mn) obpadarsBanu LiAIH, (10 mr, 0,26 mmonb). ITonydeHHy0 cMech nepeMeInuBaii B
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Te4eHre 2 4YacoB A0 Toro, kak ee pasbaBwin MeOH (3 mu). 3arem ¢unbrpoBanu uepes
kaprpuk. Punbrpar ounmanu npenapatuBHoi JXKX-MC (XBridge C18 kononka, 3mroupys
rpaaueHToM aneronutpuia B Bone ¢ 0,1% TpudTopyKCyCHOM KUCIOTOM, MPU CKOPOCTH MOTOKA,
paBHOI 60 MJI/MHH) C MONYyYEHHEM SKEJIAeMBIX NMPOAYKTOB, SJIOUPOBAHHBIX B BUIE ABYX ITHKOB.
Ilepeoiit smoupyembrii nuk (Ilpumep 207, 3 wmr, 0,0071 mmonb, 20%) umen Bpems
ynepxuBanust, pasHoe 4,1 mun. Bropoi smoupyemsriii nuk (Ilpumep 208, 4 mr, 0,0094 MMob,
26%) nmen BpeMs yAep KUBaHUs, paBHOE 4,3 MUH.

Hpumep 207 (JAuacrepeomep 1): XKX-MC mns CoHuF3N4O, (M+H)™: m/z=421,2;
HalimeHo: 421,2.

Hpumep 208 (JAuacrepeomep 2): XKX-MC mns CoHuF3N4O, (M+H)™: m/z=421,2;

HalimeHo: 421,2.

Ipumep 211. Tpudropaunerar N-(2-(3-(8-amuno-6-(Tpudpropmernia)umuaasofl,2-
alnupazun-3-un)-4-metundpenmni)-3,3,3-TpuPpTop-2-ruAPOKCUNPONHUI)ALeTAMHIA .
N

H,N
0

TFA
F,C

d “CF,

\r’”&”
O
Cmaous 1. 3-amuno-2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-aJnupazun-3-un)-

4-memuncpenun)-1,1,1-mpugpmopnponan-2-on.
N N \

FaC OH
CF,
NH,

PactBop 3-Opom-6-(Tpudropmernn)umunasol 1,2-alnupasun-8-amuna (1,06 r, 3,77
MMoJib) u 3-amuHO-1,1,1-Tpudrop-2-(4-merun-3-(4,4,5,5-rerpamerun- 1,3,2-nuokcaboponas-2-
wi)enmn)nponan-2-ona (IIpomexxyrounoe coequnenue 1, 1,00 r, 2,90 MMoIb, parieMH4IeCcKoe)
B nuokcane (42,6 mi) npubasnsum 1,0 M Bogssliii kapOoHat kxanus (8,69 mu, 8,69 mMonb) u
annykt auxiop[1,1'-6uc(nudpenundochuno)deppouet|namnanus (II) ¢ nuxnopmeranom (0,473
r, 0,579 mmonb). IlonyuerHnyro cmech aerazupoBanu OapOotupyst N, B TeueHue 10 MuH.
[Tonyuennyro cmech nepemermuBanu npu 100°C B Teuenne 36 4 10 TOro, Kak ee pazOaBuiIH
MeOH u nponyckamu gepe3 cinoit Celite n koHueHTpupoBanmu. OUNUCTKA KOJOHOYHON (uidI-
xpomaTorpaduei, HCIOIB3ys dTHIALETAT B cMecH rekcaHoB (ot 0% no 100%) mana >xenaeMblit
nponykt (405 wmr, 0,97 mmonb,33%) B BHuae sxentoil MacisHUCTON >kuakocTH. KX-MC nns
C17H6FsNsO (M+H)": m/z=420,1; naiineno: 420,2.

Cmaous 2. Tpucpmopayemamnas coly N-(2-(3-(8-amuno-6-
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(mpugpmopmemun)umuoasof 1, 2-ajnupazun-3-un)-4-memungpenun)-3,3,3-mpugpmop-2-
2UOPOKCUNPONIUT) Ayemamuoa

PactBop  3-ammuo-2-(3-(8-ammHO-6-(TpudTopmernim)umunasol 1,2-ajmupazun-3-mn)-4-
metwindenun)-1,1,1-rpudropnponan-2-ona (5 mr, 0,012 MMonb) u ykcycHOH Kucnotsl (7,2 wr,
0,12 mmonb) B JIM®A/ocHoBanuu Xronura (1 mi1/0,1 mir) obpabarsiBamun HATU (10 mr, 0,026
mMouib). TlonyueHHyro cmech nepememnuBanu B TeueHne 30 MHH A0 TOro, Kak ee pa3daBuin
MeOH (3 mi). 3atem ¢punbTpoBany yepes KapTpumk. PuibTpaT ouninany npenapatuBHoil KX -
MC (XBridge CI18 xosoHKa, 3JrOuUpys TpagueHToM aneroHutpwia B Bome ¢ 0,1%
TpU(TOPYKCYCHOW KHCJIOTOH, NMPH CKOPOCTH MOTOKA, PaBHOW 60 MII/MHH) C MOJyYeHUEM
JKEJTAeMOT0 TIPOyKTa B BUzIe O€JI0ro TBEpAOro BeIeCTBa. 'H sIMP (500 MI'u, IMCO-d) 6 7,94
(M, 1H), 7,78 (c, 1H), 7,66 (c, 1H),7,62 (c, 1H), 7,56 (c, 1H), 7,49 (n, J=6,8 T'u, 1H), 7,01 (c,
1H), 3,97 (an, J =14,2, 3,9 I'um 1H), 3,73 (nn, J=14,2, 4,9 T'y, 1H), 2,23 (c, 3H), 1,75 (c, 3H).
KX-MC nns C1oH sFNsO, (M+H)": m/z=462,1; Halineno: 462.2.

IIpumep 212. Tpudropaueratnas coJIb N-(2-(3-(8-amuno-6-
(rpudropmernn)umuaaso|l,2-ajnupazun-3-ui)-4-meruiadenni)-3,3,3-tpudrop-2-

THAPOKCHNIPONHI)0eH3aMuaa

“TFA

ITpumep 212 cUHTE3UPOBAIN B COOTBETCTBUU C METOAUKAMH, AHAJIOTUYHBIMU YKa3aHHBIM
B IIpumepe 211, ucnone3yss GEH30iHYIO KHCJIOTY B Ka4eCTBE HMCXOJHOIO MaTepuajia BMECTO
ykcycHoil kucinotst 'H SIMP (500 MT'n, IMCO-de) & 8,43 (v, 1H), 7,73 (c, 1H), 7,71-7,37 (m,
9H), 7,12 (¢, 1H), 4,22 (nn, J =14,2, 3,9 I'um 1H), 3,92 (an, J=14,2, 49 I'u, 1H), 2,17 (c, 3H).
KX-MC ans CoyHagFsNsOs> (M+H)™: m/z=524,1; Haiineno: 524,2.

IIpumep 214.

IIpumep 214 cuHTE3UpPOBAN B COOTBETCTBUU C METOUKAMH, AHAJIOTMYHBIMU YKa3aHHBIM
B [Ipumepe 212, u nanubie nepeunciensl B Tadmume 19.

Tabauuna 19.

HoN o N-

T .
N, g
! “TFA
FiC | _oH
- "CF4
NH
RK
IIpumep K KX-MC
Ha3Banue NHR

Ne [M+H]"
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Tpudropauerarnas conp  N-(2-(3-(8-amuHO-6-

(Tpudropmerrn)umunasol 1,2-alnupazun-3-nm)-4- f*

214 o~ -NH 480,2
metmnpennn)-3,3,3-tpudrop-2- F /ﬁ()f

TUIPOKCUIIPOIII)-2-pTopaneramuaa

IIpumep 221. Tpudropauerar 3-(5-(3-aneramupgo-1,1,1-trpudrop-2-
THAPOKCUNPONAaH-2-W)-2-MeTHI(peHn1)-8-amuno-N-3Tunumuaaso|1,2-ajnupasun-6-

KapOokcaMuaa

HoN N
ZWN

Cmaous 1. 3-amuno-2-(3-(8-amuno-6-opomumuoasof 1, 2-ajnupasun-3-un)-4-

memuaghenun)-1,1,1-mpugpmopnponan-2-on
N
"2N->/jf |
i \N
N
N —

//J

Br OH
H
N CF;

PactBop 6-Opom-3-nonumuaaso[l,2-ajnupasun-8-amuna (305 mr, 0,90 mmonp) u 3-
aMHHO-2-(3-(5-aMHUHO-6-(2-LIUKJIONPONHITHA30II-S- Il ) IUpa3HH-2-1i)-4-metundennn)-1,1,1-
TpudTopnponan-2-ona (200 mr, 0,58 mmonb, payemuyeckuit) B nuokcane/sone (5 mu/ 1 m)
obOpabarbiBaniu  kapOonarom Hatpus (184 wmr, 1,74 wmmonb) u anaykrom nuxiop[l,1'-
ouc(nudpenunpochuno)peppouet |namanus (II) ¢ puxnopmeranom (24 wr, 0,029 mmoinb).
PeaknnoHHy10 cMech JerasupoBaid a30TOM B TeueHue 5 MuH U nepemeuusanu npu 120°C B
teueHue 2,5 4. [lonmydeHHyro cmech pasbasmim MeOH u npomyckanmu uepes cioit Celite u
KOHLEeHTpupoBad. OYUCTKA KOJOHOYHON (din-xpomarorpadueli, HCHIOb3Ysl STHIALETaT
(comepxamuii 5% MeOH) B cmecu rekcanos (0% - 100%), nana sxenaempiii mponykt (103 wr,
41%) B Bume xentoil macasHuctoil sxuakoctH. KX-MC pns CigHigBrFsNsO (M+H)™
m/z=430,0; Hatineno: 430,1.

Cmaous 2. 8-amuno-3-(5-(3-amuno-1,1,1-mpugpmop-2-cuopoxcunponan-2-un)-2-

memungpenun)-N-omunumuoasof 1,2-a]nupasun-6-xapboxcamuo

N
HMN 0]
F/(‘N
N
OH
0
NH CF,

— NH,
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B MukpoBonHOBBII cocyn mpubaBnsiian 3-aMUHO-2-(3-(5-aMUHO-6-XI0pIUpa3uH-2-1i)-
0,24 MMOJIb), [1,1'-

ouc(nudpenundpochuno)peppoueH | nuxnopnamiaauii (47,0 mr, 0,058 mMmons), sTunamus (2M B

4-metundenun)-1,1,1-rpudTopnponan-2-on (103 MT,
TT'®, 1,0 mu, 2,0 mmonb), kapOoHat Hatpust (61,1 mr, 0,58 mmonb), nuokcas (5 mi) u Boxy (1
mit). IIpoOupky 3akpbIBaiu KPBIIKOH M JErasupoBajii IOTOKOM a30Ta B TE€YEHHE 5 MUH, a
pactBop Haceimamu CO mytem OapOOTHPOBaHMS ra3a Yepe3 PeakLMOHHYI cMech B TeueHue 10
MHH C TOCIEeNYIOUMM A00aBIEHHEM AOMOJHUTENBHOTO KOJIWYeCTBa n3omnpommwiamuHa (ZM B
TT'®, 0,4 miu, 0,8 mmonb). PeakimonHyto cmech HarpeBajgu npu 80°C B TedyeHHE HOYH.
PeakiimoHHy0 cMech pa30aBUIM METAHOJIOM U mpomyckaiu uepes3 cyoil Celite®. [TonyueHHyO
CMeCh KOHIIEHTPHPOBAIM M OUHUINAIH KOJOHOYHOH (umin-xpomarorpaduel, ncnons3dys MeOH B
CHxCl, (ot 5% nmo 10%) ¢ mony4eHuem skenaemoro mpoaykra (70 mr, 69%) B BuUae rycToi
xenroii nessL JKX-MC aist Ci9H2oF3NgO, M+H)™: m/z=423,2; naitneno: 423,2.

Cmaous 3. Tpugpmopayemam 3-(5-(3-ayemamuoo-1,1,1-mpugpmop-2-2uopoxcunponan-
2-un)-2-memunpenun)-8-amuno-N-smunumuoazof 1, 2-aJnupazun-6-xapboxcamuoa

PactBop 8-amuno-3-(5-(3-amuno-1,1,1-mpughmop-2-euopoxcunponan-2-u)-2-

memungpenun)-N-omunumuoasof 1,2-anupasun-6-kapéoxkcamuoa (5 wmr, 11,84  mMkMounb)

(payemuueckuii) n ykcycHor kuciotel (20 mr, 0,33 mmons) B JIMPA/ ocHoBanuu Xronura (0,5
wut/ 0,05 mur) obpadareiBamr HATU (10 mr, 26,32 mxkmonb). ITonydeHHy0 cMech epeMennBain
B TeyeHue | 4 1o Toro, kak ee pazdarmiu MeOH (3 mu). 3arem QunbTpoBaiu uyepes3 KapTPUIK.
@unprpar ounmmanu npenapatuBHol JKX-MC (XBridge C18 kojoHKka, 3M0HPYsl TPagueHTOM
aneronutpuia B Bozxe ¢ 0,1% TpudTopyKCyCHON KHCIOTOH, MPU CKOPOCTH MOTOKA, paBHOM 60
MJI/MUH) C TIOJY4E€HHEM JKeJIaeMOro Nnpoaykra (2,5 mr, 45%) B Buze 6€10ro TBEpAOro BEIIECTBA.
"H AMP (400 MI'u, IMCO-dg) § 8,25 (c, 1H), 8,00 (c, 1H), 7,74 (¢, 2H), 7,65 (n, J=8,6 I'n,
1H), 7,55 (¢, 1H), 7,51 (n, J=7,6 T'y, 1H), 7,04 (¢, 1H), 4,00 (an, J =15,0, 7,7 I'n, 1H), 3,73 (an,
J=15,0, 4,0 I'y, 1H), 3,30 (x, J=7,7 I'u, 2H), 2,17 (¢, 3H), 1,78 (c, 3H), 1,04 (1, J=7,7 I'y, 3H).;
KX-MC nnsa Co HagF3NgO3 (M+H)™: m/z=465,2; naiineno: 465,2.

Ipumep 224. 2-(4-(8-amuHO0-6-(TPUTOpMeTHN)NMHAA30[],2-a]mupa3uH-3-ni)-1-

(¢pennacynsponnn)-1H-ungon-6-ui)-1,1,1-rpudpropnponan-2-oa (paueMudeckuii)
NH,

W
s N~
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K 4-6pom- 1H-unnon-6-kapbonosoii kuciotel (1,0 r, 4,2 mmons, Synthonix B15140), N,
O-mumernnruapoxkcunamuia ruapoxmuopuny (0,45 r, 4,6 mmonb) u nupununy (0,84 mu, 10
mmodb) B TT'® (21 mur) mpu 0°C mpubasnsimu EDC (0,88 1, 4,6 Mmonb). PeakiinoHHy0 cMech
OCTAaBMJIM HAarpeBaTbCsl AO KOMHATHOW TeMIEpaTypbl U IepeMelInBaThCs B TedeHue Houu. K
PEaKIMOHHON CMecH MpuOaBIIsLTH BOAY, U cMech skctparupoBaiu EtOAc (3x). O0bequHeHHbIE
OpraHu4ecKye >KCTPakThl cymmnu Haa NaSOs, ¢unsrpoBanu m koHueHtpuposaiu. IIpoxykr
ountiamy ¢isu-xpomarorpaduei, smoupys ¢ rpaguertom 0-100% EtOAc B cMecu rekcaHos, ¢
MOJIyYEeHHEM YKa3aHHOTO B 3arojioBke coemuHenus (0,15 r, 67%). KKX-MC nnsa C;H;,BrN,O,
(M+H)*: paccunrano m/z=283,0; Haiineno 283,0.

Cmaous 2. 4-0pom-N-memoxcu-N-yemun-1-(ghenuncynsponun)-1H-unoon-6-

Kapbokcamuo

K 4-6pom-N-metokcu-N-merun- 1 H-unnon-6-kapbokcamuny (0,93 r, 3,3 mmons B IM®PA
(16,5 mn mpu 0°C mpubasnsiim NaH (60% B MunepanbHoMm wmacie, 0,63 r, 16 MMmonb), u
PEaKLIMOHHYIO CMECh MepeMEIINBAIA B TEUYCHHUE 10 MHHYT. [Tpubassiu
6enzoncynpponnnxiopun (0,47 mi, 3,6 MMOJb), U PEAKLHOHHYIO CMECh IEPEMEINNBAIN B
TeueHue 10 MuHyT. PeakuuMOHHYI0 CMECh BBUIMJIM B BOAY, U BOAHYK) CMECh 3KCTPArupOBAJIU
EtOAc (3x). OObenuHeHHbBIE OpraHMYECKHE OSKCTPAKTHI IMPOMBIBAJIM BONOH, CYIIWIM Haj
Na,SO4, ¢unprpoBanu u KoHuUeHTpupoBanu. IlpoxykT oummanu ¢usm-xpomaTtorpadueii,
smoupysi ¢ rpangueHToM 0-50% EtOAc B cMecH TeKCaHOB, C TMOJy4eHHEM YKa3aHHOTO B
saronoske coenuuenns (1,1 r, 80%). ' /H SAMP (400 MI'u, CDCls) & 8,39-8,34 (m, 1H), 7,95-
7,92 (m, 1H), 7,92-7,89 (m, 1H), 7,80 (n, J=1,2 I'u, 1H), 7,75 (n, J=3,7 I'u, 1H), 7,65-7,57 (M,
1H), 7,54-7,45 (m, 2H), 6,79 (an, J=3,6, 0,9 T'u, 1H), 3,56 (c, 3H), 3,42 (c, 3H).

Cmaous 3. 1-(4-opom-1-(ghenuncynvghonun)-1H-unoon-6-un)oman-1-on
Br

K 4-6pom-N-metokcu-N-metui- 1-(henuncynsdonmn)- | H-uanon-6-kapookcamuny (1,1
r, 2,7 Mmonp) B TT'® (27 mi) npu 0°C npubasssmn metunmMarauiiopomun (3,0 M B Et,0, 2,9 mu,
8,7 mmonb). PeaknmonHyro cmech nepememmBanu npu 0°C B tedenme 1 dwaca, 3areM mpu
KOMHATHOW TeMIlepaType B T€UeHHE HOUH. PeakllMOHHYI0 CMeCh OXJIaIIIIN Ha JIeAsTHOH OaHe, a
racujii JOOaBJICHHEM BOABI C MOCIEAYIOIUM npubdaBieHneM HacbhieHHOro pactsopa NH4Cl.
Cwmecp skctparupoBanu EtOAc (3x), m oObenuHeHHblE SKCTpPakThl cyummmiau Hajgy NapSOu,
¢unbTpoBaM W KOHUEHTpupoBaiu. [IpOAyKT HCHONB30BAIM  HEMOCPENCTBEHHO 0Oe3

JOTNOJIHUTEIbHOU OuMCTKH, npennonaraiu teopernueckuii Boxoa. XXX-MC nns CicHj3BrNOsS
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(M+H)*: paccumrano m/z=378,0; Haiineno 377,9.
Cmaous 4. 2-(4-opom-1-(penuncynoghonun)-1H-unoon-6-un)-1,1,1-mpugpmopnponan-2-

on (payemuyeckuii)

PactBop 1-(4-6powm-1-(peruncynbponmn)-1H-unnon-6-un)sran-1-osa (0,20 r, 0,53
mmoiab) B cyxom TT'® (1,1 wmn) oxnaxmamu g0 0°C w npubaBisud
tpumeTw(tpudpropmermwn)cunad (0,11 mu, 0,74 mmonb, Combi Blocks QA-3660). Pacteop
obpabateiBau karamutuueckuM kojmdectsoM TBAF (1,0 M B TI'®, 0,026 mit, 0,026 MMoIIb)
npu 0 °C. Uepe3 5 MuHYT JensHyr0 OaHIO yOWpasiv, W TMOJYyYEHHYK) DPEAKIHOHHYIO CMeCh
nepeMeInuBaId NP KOMHATHOW TEMIEpaType B TEYEHHE HOYM. PEaKIMOHHYIO CMECh CHOBA
oxijagmmi 1o 0 °C, u npubasnsim tpumerun(tpudropmermn)cuian (0,11 min, 0,74 mmons) u
TBAF (1,0 M B TT'®, 0,026 mn, 0,026 mmounb). Uepe3 5 MUHYT OXJIaKIAOIIYIO OaHIO yOupasu,
U PEAaKUMOHHYID CMeCh IepeMelINBald B TedeHue Tpex Houell. [lpubaBmsuim Bomy, o
PEAKIMOHHYIO CMECh IE€pPeMEIlNBaIM B TedeHHe 4 uacoB. PeakUMOHHYIO CMech 3aTeM
skcrparuposanu EtOAc (2x). OObennHEeHHbIE OpraHUYeCKHe SKCTPAKThl cyuriid Haa NasSOu,
¢unbTpoBanM M KoHUeHTpHpoBanu. IIpoaykr ounmmanu ¢udm-xpomarorpadueli, 3TOupys ¢
rpagueHToM 0-50% EtOAc B cMecH TIeKCaHOB, C IMOJyYEHHEM YKAa3aHHOTO B 3aroJiOBKE
coenunenus (0,15 r, 63%). KX-MC nna C7H4BrFsNOsS (M+H)*: paccumrano m/z=448.0;
HavineHo 447.9.

Cmaous 5. 1,1,1-Tpugpmop-2-(1-(cpenuncynovghonun)-4-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)-1H-unoon-6-un)nponan-2-on (payemuyvecxkuii)

HerasupoBanHyro ~ cMmecb  2-(4-Opom-1-(penmncynbdonmn)- 1H-unnon-6-um)-1,1,1-
tpudroprponan-2-ona (0,15 r, 0,34 mmons), Ouc(mmuakonaro)audopa (0,10 r, 0,40 mMmob),
anerata kaius (0,11 r, 1,1 mmons) u quxnopuna 6uc(tpudpenundpochun)nammanus (1) (9,4 wr,
0,013 mmonb) B TT'® (1,2 mi1) HarpeBainu B T€PMETHUYHO 3aKPbITOM COCYZl€ Ha MaclisiHOW OaHe,
noanep-kusaemoi npu 120°C B Teyenue 1,5 yacos, 3aTeM peakLMOHHYKO CMeCh NepeMelInBaIn
IpY KOMHATHOH TeMIiepaType B TeueHHe HOYM. PeakIMoHHyI0 cMech pa30aBmid BOROH U
skcrparupoBaii  EtOAc  (3x). OObenuHEHHbIE OpPraHUYECKUe SKCTPAKTBI IPOMBIBAIN
HACBHIIEHHBIM BOAHBIM PAacTBOPOM XJOpuAa Hatpus, cyumu Hag NaSOs, ¢uibTpoBamu u

kKoHIeHTpupoBanu. [Ipoaykr ounmanu ¢mam-xpomarorpaduei, smoupys ¢ rpaguerarom 0-50%
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EtOAc B cMecH rekcaHoB, ¢ MOJNydeHHEM yka3aHHOro B 3arosioBke coenuHeHus (0,11 r, 67%).
KX-MC mnsa Co3HosBFsNOsS (M+H)™ paccuuTaHo m/z=496,2; Haiineno 496,1.

Cmaous 6. 2-(4-(8-amuno-6-(mpugpmopmemun)umuoasof 1,2-alnupasun-3-un)-1-
(penuncynvponun)-1H-unoon-6-un)-1,1,1-mpudpmopnponan-2-on (payemuveckuii)

B wmukpoBonHOBBIA cocyn 3arpyxamu  1,1,1-tpudTop-2-(1-(denuncynvdonmn)-4-
(4.,4,5,5-terpamern-1,3,2-nuokcaboponan-2-un)- 1 H-ungon-6-un)nponan-2-on (0,030 r, 0,061
MMOJIb), 3-Opom-6-(TpudpTopmerun)umunasoll,2-alnupasun-8-amun (26 wmr, 0,091 wmmonb,
Ipumep 4, Cragus 6) u TT'® (2,0 mi). K pactBopy npubasnsiin BogH. pactsop K,COs (1,0 M,
0,24 mn, 0,24 mmonb). B peaknuonHyro cmech OapOotupoBamu Np U mpuOaBISIM aaayKT
nuxjiop[ 1, 1'-6uc(nudpenundochuno)deppouet |namnanus(ll) ¢ guxmopmeranom (9,9 mr, 0,012
MMOJIb). PeaknuoHHyr0 cMech OapOorupoBanmu N, ©  HarpeBaju mpu  OOJyYEHHH
MHUKPOBOJHOBBIM u3nydeHuu npu 120°C B teyenue 50 MUHYT. AJUKBOTY PEaKLMOHHON CMeCH
OUYMINAIM TyTE€M TMOCJenoBaTenbHON mnpenaparuBHoll ounctku BDOXX-MC (pH=2 ¢
TOCJIEAVIOIIEeH MOBTOPHOW O4HMCTKOW mpu pH=6,5) ¢ monydeHWeM yKa3aHHOTO B 3aroJIOBKE
coequnenus (5,0 mr, 14%). XKX-MC ans CyH;gFsNsO3S (M+H)*: paccuurano m/z=570,1;
Haiineso 570,1. "H SMP (400 MI'u, CD;0D) § 8,48 (c, 1H), 8,02-8,00 (M, 1H), 8,00-7,97 (m,
1H), 7,89 (n, J=3,7 I'u, 1H), 7,83 (c, 1H), 7,81 (¢, 1H), 7,71 (¢, 1H), 7,70-7,63 (M, 1H), 7,60-
7,50 (m, 2H), 6,71 (1, J=3,7 T, 1H), 1,87 (c, 3H). "F SIMP (376 MI'u, CD30D) & -70,04 (c), -
82,17 (¢).

IIpumep 233. Tpudropanerarnas coJIb 2-(3-(8-amuno-6-
(Tpudropmerna)umuaasoll,2-ajnupaszun-3-ui)-4-(merua-ds)gennn)-1,1,1-rpudgropoyran-

2,3-auoJ1a (eAMHUYHBINI JHACTepeoMep, paleMHU4eCKHi)
NH,

2 55

Fgc)\\\/ N-

Cmaous 1. 2,2, 2-Tpugpmop-1-(4-(memun-ds)ghenun)sman-1-on

CD;

Q

1,4-nubpombenzomn (10,0 r, 42,4 mmons, Aldrich) B TT'® (94 mi) u Et,O (94 mi) npu -78
°C o xarusim obpabateiBanu #-OyTmmutaeM (1,6 M B cMecu rekcaHoB, 26,5 mii, 42,4 MMOJIb).
3arem mnpubaBnsm 3TUa-2,2,.2-TpudTopanerar (6,02 r, 42,4 wmmomb, Aldrich T5521), wu
PEaKIMOHHYID CMeCh mnepeMmemnBain B TedeHue 30 muHYT. [IpuOaBIsIN IOMONHUTENBHYIO
nopuuto H-Oyrwuutust (1,6 M B cmecu rekcaHoB, 26,5 wmu, 42,4 MMoJb), a IMOCHe

nepememiuBanus B TedeHne 10 MuHyT npubasnsnm nonmeran-ds (6,76 r, 46,6 mmonb, Aldrich
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176036). Ilocne mnepememmnBaHusi B TedeHHe 30 MHHYT, NPUOABISIN TPEIBAPUTEIBHO
oxnaxnenHsiit pactsop HCI (12,5 mi) B EtOH (6,25 mu). PeakunoHHyI0 CMeCh 3aTe€M BBUIWIIN B
2,0 N HCl (250 wmm). Cnom pasmenunay, W opraHudeckuil cioii cymmnan Hag MgSOa,
(GuUIbTPOBANIM M KOHLIEHTPUPOBAIIH, C MOJNYYEHUEM YKa3aHHOTO B 3arojioBke coenuHeHus (7,2 T,
89%). 'H SIMP (400 MI', CDCls) & 8,00 (z, J=7,7 I'y, 2H), 7,37 (n, J=8,4 I'n;, 2H). '°F SIMP
(376 MI'y, CDCl3) 6 -71,33 (¢).

Cmaous 2. 1-(3-opom-4-(memun-ds)penun)-2,2,2-mpugpmopsman-1-on

PactBop 2,2,2-tpudrop-1-(4-(mernin-ds)penmn)stan-1-ona (7,20 r, 37,7 mmons) B 1,2-
nuxjiopatare (10 M) mennenHo nmpubassum no kamwisim k cmecu AlCl; (11,0 T, 82,9 mmoib) B
1,2-nuxnopatane (25 mun). PeakuinonHyro cMech 3ateM Harpesanu mpu 35°C B Te4eHHE 5 MUHYT.
3areM K peakUUOHHOW CcMecH Mo KamsM mnpudasmsuin Opom (1,94 wmn, 37,7 mMMonb).
PeakumoHHyr0 cMech nepeMernnBaiy npu 35 °C B Teuenue 1,5 gacos, 3aTem npu 45 'C B TeueHue
7 dacos. Ilocne oxnaxkneHuss OO KOMHATHOH TEMIIEPATyphl, PEAKIMOHHYI) CMECh TacHIIH,
MEJJIEHHO BbUIMBAsl PEAKLIMOHHYIO CMECh B CMECh MpeABapUTENbHO oxJyaxkaeHHoro JAXM u 1,0
N HCI. Cnomn pasnmensmu, u BOAHBIA cioil skcrparupoBanmu JIXM (2x). OOwpenuHeHHbIE
OpPTaHUYECKHE SKCTPAKThl MPOMBIBAIM HacklleHHbIM pactBopoM NaHCO;, mnpombiBanu
HACBHIIEHHBIM BOAHBIM PAacTBOPOM XJopuaa Hatpus, cyummnn Hajg NaSOs, ¢uiabTpoBamu u
KOHIIEHTPHUPOBAJIN C MOJTyUYeHUEeM YKa3aHHOTO B 3arojioBke coemuHenwus (9,9 r, 98%). 'H AMP
(400 MI', CDCl5) & 8,28-8,22 (m, 1H), 7,96-7,89 (M, 1H), 7,44 (1, J=8,0 T'n, 1H). '°F SIMP (376
MI'y, CDCl3) & -71,50 (c).

Cmaous 3. (E)- u (Z)-2-6pom-1-(memun-ds)-4-(1,1,1-mpucpmopoym-2-en-2-un)oenson

HiC

bpomun stuntpudennndocdonus (0,86 r, 2,3 mmonp) cycnenauposanu B TT'® (4,1 m),
1 cmech oxnasaani 10 0 C. Tlo xarusaM npuGasisiiy #-GyTumtataii (1,6 M B CMeCH rekcaHoB,
1,4 M, 2,2 MMOJIb), U PEAKIIMOHHYIO CMECh NepemernuBaiu B Tedenrne 20 mMuHyT. 1o karmism
npubasnsm  pactBop  1-(3-Opom-4-(metmn-dz)pennn)-2,2,2-tpudroparan-1-osa (0,50 r, 1,9
MMmoJb) B TI'® (2,0 M) U yramsimu oxjakaaroimyo O0anto. CMech OCTAaBHIIM HArpeBaThCs 10
KOMHATHOW TEMITEPaTyphl U MEPEMELINBAIN B TEYEHNE 2 4acOB. PEeakIIMOHHYIO cMech pa30aBUIIH
BOnOM u skcTparuposanu JIXM (3x). OObearHEHHbIE OPraHMYECKHe SKCTPAKThI CYILIMIN Ha
Na,SO4, ¢unbTpoBamu u KoHHeHTpupoBatd. lIpoxykT oummanu ¢usm-xpomaTtorpadueii,
smonpysi cMecbio 100% rekcaHoB, C MOJy4YEeHUEM YKa3aHHOTO B 3arOJIOBKE COCIUHEHHUs B BUJE
cmecH 1,3:1 usomepos oneduna (0,51 r, 98%). 'H saMP (400 MI'y, CDCl3) 6 7,49 (m, J=1,3 I'y,
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1H, ocuoBHO#l m3omep), 7,45 (a, J=1,3 I'u, 1H, munopHbIii uzomep), 7,28 (n, J=7,8 'y, 1H,
MUHOpHBIA u3omep), 7,22 (n, J=7,8 I'u, 1H, ocHoBHOI usomep), 7,17-7,13 (M, 1H, ocHOBHO
uzomep), 7,11 (an, J=7,8, 1,7 T'u, 1H, muHOopHBIi uzomep), 6,60-6,52 (M, 1H, muHOpHBIH
usomep), 6,19-6,11 (m, 1H, ocHoBHoit u3omep), 2,05 (nx, J=7,5, 3,0 ', 3H, ocHOBHOI H30Mep),
1,70 (ax, J=7,3, 2,6 T'u, 3H, MuHOpHBIii H30Mep).

Cmaous 4. 2-(3-6pom-4-(memun-ds)penun)-1,1,1-mpughmopoyman-2,3-ouon (6vioeneno

06a ouacmepeomepa, KANCObIil 8 8UOe payemama)
Br

K pactBopy 2-Opom-1-(metmin-d;)-4-(1,1,1-tpudtopOyr-2-eH-2-um)denszona (0,50 r, 1,8
mmosb, cMecu (E)- u (Z)- m3omepoB co cramuu 3) B aueroHe (6,0 mu) u Bome (6,0 mn)
npubasnsin N-merunmopdonmnn N-okeun (0,27 1, 2,3 MModb), TeTpaokcun ocmusi (4% B Boze,
0,68 mn, 0,11 mmomnp) u merancyiabporamun (0,17 r, 1,8 mmonb). PeaknuoHHyo cmech
MepEeMEIINBAIN TIPU TEMIIEPATYPE OKPYKAIOLIEH Cpelbl B TeUeHUE HOYH, 3areM mpu S0 C B
TeueHue 4,5 yacos, 3arem npu 60 ‘C B TeueHue 1,5 yacoB, 3aTemM CHOBa NpU TEMIIEPAType
OKpy>KaroIiel cpenbl B TedeHue Houn. OouH m3oMep onedrHa pearnpoBal MEIUICHHEe, 4eM
JIPYTOii, ¥ €ro MOrJIOLEH e ObUIO HeMOMHBIM. PeakHoH Y0 cMech (uibTpoBamn depes Celite®,
U GuIbTpaT KOHLEHTpUpoBaiu 6 eakyyme. Ocratok paszaenmm Mexnay EtOAc u Bogoit. Cioun
pa3deNuiIn U BOOHBIN CJIOH SKcTparupoBaiu ¢ nomoinbio EtOAc. O0benuHeHHbIE OpraHuYecKue
9KCTpakThl cymmid Hax NapSO4, QumpTpoBanu u  koHuUeHTpupoBanu. Ouncrka G-
xpomatorpadueii ¢ amoupoBanneMm ¢ rpaauentom 0-30% EtOAc B cmecu rekcanos odecriedynia
YaCcTUYHOE paszenieHne nuacrepeomepos. [Tuk 1 (mepBbiii auactepeomep uist daroupoBanus): 40
Mr, vk 2 (BTOpoil muacrepeomep s smoupoBanusi). 180 mr. Cmemansblie (pakuuu
o0bemuuuan: 150 mr. O0muii Bexox: 370 mr, 66%. ITuk 1 ucrnonbp30Bain Ha CTAAUU 5.

Cmaousn 5. 1,1, I-Tpughpmop-2-(4-(memun-ds)-3-(4,4,5,5-mempamemun-1,3,2-

ouokcaboponan-2-un)penun)oyman-2,3-0uon (eOunuunsiii ouacmepeomep, payemuieckuii)

Cwmecp 2-(3-Opom-4-(metun-ds)pennn)-1,1,1-tpudropdbyran-2,3-nuona (0,040 r, 0,13
MMOJIb, THK 1 co craauu 4), dbuc(nmuHakoxaro)audopa (58 mr, 0,23 mmorns), anerara kanus (37
mr, 0,38 mmonp) u xnopuna Tpupenundochunnannanus (5,3 mr, 7,6 mxmons) B TI'® (0,8 M)
HarpeBaJii B TePMETHUYHO 3aKPBITOM COCYJIe Ha MacisiHOM OaHe, moxneps;kuaeMoi mpu 120 Cs

Te4eHHe 2 4acoB, 3aT€M PeaKkLHOHHYI0 cMmechb Harpesanu npu 70 C B Teuenue Houu. Ilocne
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OXJIAKIEHUs] 1O KOMHATHOM TeMIepaTrypbl, peakuuoHHyI cMech paszbaBmim EtOAc,
dunsTpoBamu uepes Celite®, u dumsrpar konueHTpupoBamn. IlpoaykT oummam; (-
xpomatorpadueit, smoupysi ¢ rpagueHtom 0-20% EtOAc B cMecH TreKCaHOB, C TMOJyYeHUEM

ykazaHHOoro B 3arosoBke coeamHeHus (0,030 r, 65%). XX-MC paccuurano s

C17HsD3BF;NO4 (M+NHy,)': m/z=381,2, naiineno: 381,2.

Cmaous 6. Tpugpmopayemammuas conv 2-(3-(8-amuno-6-(mpugpmopmemun)umuoasof1,2-
alnupazun-3-un)-4-(memun-ds)penun)-1,1,1-mpupmopdyman-2,3-ouon (eounuynwiii
ouacmepeomep, payemuieckuii)

Cwmecy 1,1, 1-tpudrop-2-(4-(merun-ds)-3-(4,4,5,5-rerpamerun-1,3,2-nuokcadboposan-2-
wi)enmn)oyran-2,3-muona (0,030 r, 0,083 mmonb), 3-Opom-6-(Tpudropmerwn)umunasof1,2-
a|mupasuH-8-amuna (23 wmr, 0,083 mmomb, Ilpumep 4, Cramms 6) u agnykra guxiop[l,1'-
ouc(nudpenundpochuno)peppouen |mamiaaus (1) ¢ guxnopmeranom (14 mr, 0,017 mmoinb) B
TI'® (0,5 mn) u Bomu. pactBopa K,CO; (1,0 M, 0,25 mn, 0,25 MMomb) aerasupoBaiy,
Oapborupyst N,. Peakmonnyro cmech Harpesaiau npu 120°C mpu 0OJIy4eHUH MUKPOBOJHOBBIM
U3Jy4eHueM B TeueHHe 35 wMuHyT. [lpubGaBnsinyu [ONOJHUTENBHYIO MOPLHIO 3-Opom-6-
(Tpudropmermn)umunaso| 1,2-aJnupasun-8-amuna (4,6 mr, 0,017 MMOJib), U PEAKLHOHHYIO
cMech Harpesanu npu 120 C npu oOJy4eHMH MHMKPOBOJHOBBIM M3JIyY€HHEM B TeueHHe 15
muHyT. Ilocne oxnaxkneHus 10 KOMHATHOH TeMIIepaTyphl, PEaKLHOHHYIO CMeCh pa3OaBuiH
MeCN u MeOH u ounmanu npenapatusHoii BOXX-MC (pH=2) ¢ nonyueHneM yka3aHHOTO B
3arojioke coemuHenusi (7,7 mr, 17%). XKX-MC paccuurtano misi CigHy4D3FgN4Oy (M+H)
m/z=438,1, naiineno: 438,1. 'H SIMP (400 MI'n, IMCO-de) & 7,81 (c, 1H), 7,67 (ym. ¢, 2H),
7,61-7,51 (m, 3H), 7,48 (n, J=8,1 T'u, 1H), 4,45-4,37 (m, 1H), 0,85 (x, J=6,3 I'y, 3H). "°F SIMP
(376 MI'u, AMCO-de) 6 -67,05 (c), -72,49 (c), -74,42 (¢).

IIpumep 235. TpudropaueraTHas coJIb 2-(3-(8-amuHo-6-
(Tpudropmerna)umuaaso|l,2-ajnupazun-3-ui)-4-(merua-ds)pennn)-1,1,1-rpudrop-3-

MeTHJI0yTaH-2,3-110/1a (paueMuyecKast)
NH,

Cnenoamu  meroauke u3 Ilpumepa 233, cragum 3, UCOONB3ys  HOAUN
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usonpormrrpudenmwidochonns BmMecto Opomuna stuntpudeHunpocGoHus, ¢ MOIyISHHEM
YKa3aHHOTO B 3arOoJIOBKE COEIUHEHUSI. 'H samMP (400 MTI'y, CDCl3) 6 7,36 (n, J=1,8 T'u, 1H),
7,24 (n, J=7,7 T'u, 1H), 7,01 (an, J=7,8, 1,8 T'u, 1H), 2,08 (x, J=2,5 I'y, 3H), 1,66 (x, J=2,3 I'L,
3H).

Cmaous 2. 2-(3-6pom-4-(memun-ds)penun)-1,1,1-mpughmop-3-memunbyman-2,3-ouon

(payemuyeckuii)

K pactBopy 2-Opom-1-(mermn-ds)-4-(1,1,1-Tpudrop-3-metnnlyr-2-eH-2-ni)0eH30a
(190 wr, 0,64 mmonp) B anerone (3,0 mun) u Boge (3,0 M) npubasysiin N-metrnmmopdonuna N-
okcun (160 mr, 1,4 MMoIb) ¢ TIOCTENYIOIIUM NpHrOaBieHHeM TeTpaokcuna ocmus (4% B Boxe,
0,64 mn, 0,10 mmonb) u Mmetancyibponamuaa (120 mr, 1,3 mmonb). PeaknuoHHyH0 cMmech
Harpesanu npu 60 CB FEPMETUYHO 3aKPBITOM COCyAe B TeueHHue S5 4dacoB. Ilocne oxnaxkaeHus
IO TEeMIIepaTypbl OKPY)KAKOLIEH Cpenpl, PEeaKLUHOHHYI0 CMech (QuibTpoBaM W (QuibTpaT
KOHLIeHTpupoBanu 6 eakyyme. Ocratok paspenunn mexay EtOAc u Bopoii. Boasbili cioit
skcrparuposanu EtOAc (2x). OObennHEeHHbIE OpraHUYeCKHe SKCTPAKThl cyuriid Haa NasSOu,
¢unbTpoBamM M KOHUEeHTpHpoBanu. IlpoaykT oummanu ¢usm-xpomarorpadueli, MOupys C
rpagueHToM 0-30% EtOAc B cMecH TreKkcaHOB, C TMOJYYE€HHEM YKA3aHHOTO B 3aroJIOBKE
coenuuenus (67 wmr, 32%). 'H sMmP (400 MI'y, CDCls) & 7,90 (m, J=2,0 ', 1H), 7,54-7,49 (m,
1H), 7,25 (n, J=8,2 ', 1H), 4,24 (c, 1H), 1,63 (x, J=1,7 'y, 3H), 1,01 (¢, 3H). "°F AMP (376
MI'y, CDCls) & -70,81 (c).

Cmaous 3. 2-(3-(8-amuno-6-(mpughmopmemun)umuoasof 1,2-afnupazun-3-un)-4-(memun-
dsy)penun)-1,1,1-mpugpmop-3-memundoyman-2,3-ouon, mpugpmopayemamuasi cono
(payemuveckuii)

Cnenosamu meronuke u3 [Ipumepa 233, cranuii 5 u 6, ucnons3ys 2-(3-6pom-4-(meTui-
ds;)benun)-1,1,1-tpudrop-3-merundyran-2,3-nuon  (pauemudeckuii) Bmecto 2-(3-Opom-4-
(metun-ds)penmn)-1,1,1-tpudropOyran-2,3-muona. KX-MC paccunrano ans CioHi6D3FsN4O,
(M+H)*: m/z=452,2, maiineno: 452,2. '"H SIMP (400 MI't, CD3;OD) & 7,80 (mn, J=8,4, 1,6 I'i,
1H), 7,72 (c, 2H), 7,66 (1, J=1,4 T, 1H), 7,48 (n, J=8,2 T'n, 1H), 1,31 (c, 3H), 1,27 (¢, 3H). “F
SAMP (376 MI'y, CD30D) 6 -69,90 (¢), -70,50 (c), -77,28 (¢).

IIpumep 253. Tpudropanerarnas coap 2-(3-(8-amuHO0-6-(2-ruapoxcunponaH-2-
uir)umuaaso[l,2-ajnupasun-3-un)-4-(Merun-ds)penuni)-1,1,1-rpudropnponan-2-oaa

(eIMHUYHBII Y HAHTHOMEP)
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K METHII 8-amuHO-3-(2-(Metun-ds)-5-(1,1,1-tpudrop-2-runpokcunponas-2-
wi)penmn)umuaasof 1,2-anupasun-6-kapookcunary (0,020 r, 0,050 mmons, u3 Ilpumepa 81,
Craaun 7) 8 TT® (1,0 M) npu 0 'C npubasisuin MerniMarauiiopomun (3,0 M B IHSTHIOBOM
sdupe. 0,12 mu, 0,35 Mmouw). Yepes 1,5 4 npu 0 'C PeaKiHOHHYIO CMECh FACHIIH NIPHOABICHHEM
no kamisim Bogael (1,0 mut). Peakimonnyro cmech pazdasmim MeOH u ¢unbrpoBanu. Ouucrka
npenaparuBHoi BOXX-MC (pH=2) obecneunna ykasaHHOe B 3aroyioBke coenunenue (9,0 wr,
35%). XKX-MC paccunrano aus CioH9D3F3N4Or (M+H): m/z=398,2, naiineno: 398,1. 'H amp
(400 MI'y, IMCO-dg) 6 7,93 (c, 1H), 7,69 (mn, J=8,1, 2,1 I'n, 1H), 7,61 (x, J=2,1 I'y, 1H), 7,51
(1, J=8,1 T, 1H), 7,23 (c, 1H), 6,70 (yw. ¢, 1H), 1,72 (¢, 3H), 1,45 (c, 6H). ’F SIMP (376 MI'w,
JIMCO-ds) 6 -74,23 (c), -79,75 (c).

IIpumep 255.

IIpumep 255 cuHTE3UpOBaNIU B COOTBETCTBUU C METOAMKAMU, aHaJOorn4dHbIMU IIpumepy
253, ucnonw3ys >3THI-8-aMuHO-3-(5-(3-amuHo- 1,1,1-TpudTop-2-runpokcu-3-okconponaH-2-mi)-
2-metundennn)umunasol 1,2-ajnupasun-6-kapookcunar (Ilpumep 288), Cragms 1)) Bmecto
MeTHUII- 8-ammHO-3-(2-(merun-ds)-5-(1,1,1-rpudrop-2-runpokcunponas-2-
wi)penun)umunaszol 1,2-aJnupasun-6-kapbokcuiiata B KauecTBE HCXOAHOIO MaTepuajia M

noaxozsmero peaktusa I punbsipa. [lanHbie nepeuncnensl B Tadbmure 20.

Ta6sauua 20.
NH,
N7 =N,
R._ Ay N~ . TFA
R o VAR
HoN o\
OH
o ¢r,
IIpumep KX-MC
HasBanmue R
Ne [M+H]*
TpudropaueraTHas COJIb 2-(3-(8-amuno0-6-(2-

THIAPOKCHUIIPONaH-2-min)uMuaasol 1,2-anupasun-3-wmn)-4-
255 Me 4242
metwidernn)-3,3,3-Tpud Top-2-ruaApOKCUIIPONIaHAMUA

(emMHMYHBINA SHAHTHOMED)

IIpumep 262. 3-(3-(8-amunHo0-6-(TPpUTOpMeTHI)UMHAA30[],2-a]nupa3uH-3-ni1)-4-
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metuiadennn)-4,4,4-rpudrop-3-ruapoxcu-N,2,2-TpuMeTHI0yTAHAMHU

N
Hﬂﬁ‘

—

FLC OH
CF3

MeHN™ ~O

Cmaous 1. 3-(3-(8-amuno-6-(mpugpmopmemun)umuoasof 1, 2-aJnupazun-3-un)-4-

memunpenun)-4,4 . 4-mpugpmop-3-euopoxcu-2,2-oumemunrdymanosas Kucioma

N

HoN v

"

N —_—

FC OH
CFh;y
HO O

PactBop MeThiI-3-(3-(8-amuHO-6-(TprdTopMeTrm) nmMuaasol 1,2-alnupasun-3-mmn)-4-

metwidennn)-4,4,4-rpudrop-3-ruapokcu-2,2-numernndyranoara (0,261 r, 0,532 mmonb) B
metaHose (1,77 mun) u terparunpodypane (1,77 miu) npu 0°C obpabarsiBanu mo kamisim 1,0 M
rugpokcunomM Hatpust B Bozxe (1,60 mn, 1,60 MMOJnb) M mepeMelnBalyd MPU KOMH. TEMIL. B
teuenne 20 4. Peakunonnyro cmech oxnaxpaanu no 0 °C, pazdasmwmu 1,0 M HCI (2,13 mu, 2,13
MMOJIb), BofoH (15 M), HachIEHHBIM BOJHBIM pacTBOpoOM xuyopuzaa Hatpus (15 mu) u
skcTparupoBand  stwianeratoM (50 wr) OpraHudeckuil CiaoH OTHENSUIH, CYIIMJIA HaJ
cyabarom HaTpus, GUIBTPOBAIM U KOHIEHTPUPOBAIHM C IMOJYYEHHEM >KEJAaeMOro NPOAYKTa
(0,247 1, 972%) B BHme Oenoro TBEPAOrO BEIIECTBA, KOTOPbIM HCMHONb30BaIH Oe3
nononautenbHoit ounctku. JKX-MC nisa CooH9FsN4Os (M+H)*: m/z=477,1; naiineno: 477,1.

Cmaous 2. 3-(3-(8-amuno-6-(mpughpmopmemun)umuoazof 1, 2-alnupasun-3-un)-4-
memunpenun)-4,4 . 4-mpugpmop-3-euopoxcu-N,2,2-mpumemunoymanamuo

Kenaemoe coennHeHue MOIy4yaiu B COOTBETCTBUM C METOAMKON U3 mpumepa 76, ctagun
2, ucnonb3ysi 3-(3-(8-amuHO-6-(TpudTopmeTin)umunasof 1,2-a]nupasun-3-wmn)-4-metundeHun)-
4,4 4-tpudTop-3-runpokcu-2,2- TMMETIIIOYTAHOBYIO  KUCIIOTY BMecTo  2-(8-ammuuO-3-(5-(1,1-
au¢Top-2-ruapOKCUIPONaH-2-1)-2-MeTrinheHmn)uMuaas3o| 1,2-a]mupasnH-6-1i1) HUKIOPOTaH-
1-kapOOHOBOW KUCJIOTHI B KaYeCTBE UCXOMHOTO MaTepuaa. 'H sMP (400 MTI'y, IMCO-dg) 6
8,15-8,05 (m, 2H), 7,80 (¢, 1H), 7,72-7,61 (M, 4H), 7,58 (n, J=2,1 I'y, 1H), 7,50 (m, J=8,2 I'Ly,
1H), 2,62 (n, J=4,3 'y, 3H), 2,25 (¢, 3H), 1,29 (c, 3H), 1,01 (c, 3H). XKX-MC nns C21H2FsNsO»
(M+H)": m/z=490,1; Haiineno: 490, 1.

[pumep 264. 2-(3-(8-amuno-6-(1-merun-1H-nupazon-S-un)umuaaso[1,2-ajnupa3un-

3-na)-4-meruagenni)-1,1,1,3,3,3-rexcapropnponan-2-o
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Cmaous 1. Ilepgpmopepenun-3-6pom-4-memundenzoam

Br

PactBop 3-Opom-4-merundensoitnor kucioter (0,750 1, 3,49 mmonb) [Combi-Blocks,
CA-5008] B Terparugpodypane (12,9 mm) obpadareiBamm 2,3,4,5,6-nenradropdenonom (0,719
r, 3,91 mmonb) ¢ nocaenyromumM npudasinenrueMm N, N'-gurukinorekcmikapoonuumuna (0,813 r,
3,94 MMonb) W mepeMelnuBaId NPU KOMH. TeMI. B TedeHne 14 4. PeakImoHHyKO cMmech
dunbTpoBaNM AN YAANEHHUS TBEPIBIX BEIECTB, KOTOPbIE NMPOMBIBATIH TETPArHAPOPYPAHOM.
@dunpTpaT KOHLEHTPUPOBAIM 1O KPAaCHO-KOPHUYHEBOrOo TBepHoro BemectBa. OuuncTka
KOJIOHOUHOH (uaiu-xpomarorpadueii, ucnonssys MTBE B cmecu rexcanos (0% - 30%), nana
xenaemblil mpoaykT (1,29 r, 97,0%) B Bune kpacHO-KOpUYHEBOTO TBepAoro BemecTtsa. JKX-MC
nis C4H;BrFsO, (M+H)": m/z=381,0, 383,0; Halineno 380,9, 382,9.

Cmaous 2. 2-(3-6pom-4-memunghenun)-1,1,1,3,3,3-cexcaghmopnponan-2-on

Br

OH

Fi€~ "CFy
PactBop mepdropdenun-3-6pom-4-merundenszoara (0,737 r, 1,93 mMMonb) B TONyOJIE
(9,67 M) mpu 0°C obpabarbiBamu TpumeTm(TpudTOopMeTIIT)crianoM (2,00 mi, 13,5 Mmmons) ¢
nocienyromuM  npudasiaenunem 1,0 M pactBopa ¢rTopuma TerpaOyTUIAMMOHHS B
terparunpodypane (0,677 mi, 0,677 MMOJIb) U IEPEMELINBAIIN P KOMH. TEMII. B TeueHue 17 4.
PeakunonHy0 cMech pa30aBMIIM HACBILIEHHBIM pPAaCTBOPOM XJyopuaa ammoHust (20 mi) u
skcTparupoBaii  dtwianeratom (40 wut). OpraHudeckuid CJIOW OTAENSUIH, TPOMBIBAITN
HACBHIIIEHHBIM BOAHBIM pAcCTBOPOM XJIOPHIA HATPUs, CYIIWJIM Hax Cyjib(paroM HaTpus,
¢unbTpoBaIM W KOHLEHTPUPOBAIM C IOJYYEHHEM KPACHO-KOPUYHEBOTO MACISTHUCTOTO
TBEPJIOTO BelLIecTBAa. MAaCISIHUCTOE TBEPAOE BEIIECTBO PacCTBOPUIM B TeTparunpodypane (9,67
mit), obpabareBanu 6,0 M HCl (4,83 min, 29,0 MMonp) U mepeMernnBainn B TedeHue 14 .
Peakunonnyro cmech pasdaBunu Bomoi (50 mur) m skcrparmpoBanu stunareratoMm (50 o).

OpFaHI/I“IeCKI/Iﬁ clioi OTACIANIN, TPOMbIBAJIM HACBIICHHBIM BOAHBIM pPaCTBOPOM XJIOpHUOad
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HATPUs,, CYyIIWIM Haja Cynb(aToM HaTpus, QUIBTPOBAIM U KOHLEHTPHPOBAIH C IOIyYE€HUEM
KPaCHO-KOPHMYHEBOI'O MACJISIHUCTOrO TBEpAOro BemecTBa. (OunucTKa KOJOHOYHOW  (pidim-
xpomarorpadueii, ucrnonezyst MTBE B cmecu rekcanos (0% - 50%), nana »xenaemslil IPOAYKT
(578 wr, 88,7%) B BUIE XKENTOH MACISTHUCTON KUAKOCTH. 'H sIMP (400 MI'u, IMCO-de) 6 8,91
(c, 1H), 7,83 (m, J=2,1 I'y, 1H), 7,64-7,55 (m, 1H), 7,52 (n, J=8,1 ', 1H), 2,40 (c, 3H).

Cmaous 3. 1,1,1,3,3,3-'excapmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)penun)nponan-2-oi

>?L°
|
.B

0

OH
FC” "CFy

Kenaemoe coenvHeHne Moayyajd B COOTBETCTBHUU C METOIWKOM U3 mpumepa 1, ctaguu
2
ucxoanoro marepuana. XKX-MC nnsa Ci16Hx0BFsO3 (M+H)": m/z=385,1; naiineno 385, 1.

, ucnone3dysi 2-(3-6pom-4-merundenmn)-1,1,1,3,3,3-rekcadropnponan-2-on B KadecTse
Cmaoua 4. 2-(3-(8-amuno-6-opomumuoazof 1,2-anupazun-3-un)-4-memungpenrin)-

1,1,1,3,3,3-cexcagpmopnponan-2-on

N
*fl(é’
BI?J OH

F;C” CFs

XKenaemoe coenquHeHNE MOMyYalu B COOTBETCTBUN ¢ METOAMKON U3 mpuMepa 28, cTaguu
2, ucnons3ys 1,1,1,3,3,3-rekcaprop-2-(4-metun-3-(4,4,5,5-rerpamernn-1,3,2- nuokcaboposnan-2-
W1)(EHIT ) IPOTIaH-2-0J1 BMECTO 1,1-nudrop-2-(4-metun-3-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)peHun)npomnan-2-oja B kadyecTBe ucxogHoro marepuana. JKX-MC s
C16H12BrFgN4O (M+H)*: m/z=469,0, 471,0; naiineno: 469,0, 471,0.

Cmaous 5. 2-(3-(8-amuno-6-(1-memun-1H-nupazon-5-un)umuoasof 1, 2-alnupazun-3-un)-
4-memuncpenun)-1,1,1,3,3,3-cexcagpmopnponan-2-on

Kenaemoe coenuHeHue MNOJydald B COOTBETCTBUM C Meronukol u3 Ilpumepa 10,
ucnone3yst  2-(3-(8-amuHO-6-6pomumunasof 1,2-a|mupasun-3-wmn)-4-merundennn)-1,1,1,3,3,3-
rekcaTopnponan-2-oin BMECTO 2-(3-(8-amuHO-6-0poMummnaszol 1,2-a]nmupasun-3-wmn)-4-
metwidennn)-1,1,1-rpudroprnponan-2-ona u 1-metun-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-mn)-1H-mupazon  Bmecto  (2-(THAPOKCHMETHI)TUPUINH-4-1J1)O0OPOHOBOH
KHCJOTBI B Ka4eCTBEe MCXOHBIX MaTepuanoB. 'H SIMP (400 MI'n, JIMCO-ds) & 8,84 (c, 1H),
7,81-7,65 (M, 3H), 7,61 (n, J=8,2 I'n, 1H), 7,45 (¢, 1H), 7,40 (c, 1H), 7,31 (c, 2H), 6,38 (1, J=2,0
I'n, 1H), 4,04 (¢, 3H), 2,30 (c, 3H). KX-MC mnst CyoHi7FsNcO (M+H)": m/z=471,1; Haiineno:
471,1.

IIpumep 267. 2-(3-(8-amuH0-6-(6-(1-ruapoxcudITHI)NUPUANH-3-HI)uMHuAa30[1,2-

a|nupasun-3-un)-4-(metua-dz)penna)-1,1,1-tpudpropnponan-2-oa
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HN N i ©Ps
OH
CF4

Kenaemoe coenuHeHue mNOJydald B COOTBETCTBUM C Meronukod u3 Ilpumepa 10,

UCTIOJNIB3YsI 2-(3-(8-amuHO-6-0pomumunaszo| 1,2-a]nupasun-3-wmn)-4-(merun-ds)penmn)-1,1,1-
tpudropnponan-2-on (u3 [Ipumepa 81, Craaus 6) Bmecto 2-(3-(8-amuHo-6-6pomrmunasof 1,2-
almupazun-3-un)-4-merundennn)-1,1,1-rpudropnponan-2-ona u (6-(1-ruagpOKCHI THI ) TUPUTUH-
3-un)0OpOHOBYIO KHUCJIOTY (emuHu4HbId u3omep u3 Ilpumepa 136, Cramuu 2) Bmecto (2-
(PMIPOKCHMETHI) IHPHANH-4-1T)BOPOHOBOH KHCIOTH B KAY€CTBE HCXONHBIX Marepuanos. 'H
SAMP (500 MI'u, JIMCO-de) 6 8,92 (n, J=2,3 I', 1H), 8,19 (ax, J=8,3, 2,4 I'y, 1H), 7,72 (¢, 1H),
7,70-7,59 (M, 3H), 7,53 (n, J=8,2 'y, 1H), 7,48 (n, J=8,0 I'u, 1H), 7,23 (c, 2H), 6,66 (c, 1H),
5,36 (c, 1H), 4,75 (x, J=6,5 TI'u, 1H), 1,73 (¢, 3H), 1,37 (a, J=6,5 T'u, 3H). XX-MC nus
Ca3H0D3F3N50, (M+H)™: m/z=461,2; Haiineno: 461,2.

IIpumep 268. 2-(3-(8-amuHo0-6-(TpUdTOpMeTHI)UMHUIAA30[],2-a]nupa3uH-3-uia)-4-

Metugenna)-1-xmaop-1,1-gupropnponan-2-oa

HN ﬂ: \
N
F3c>/J OH
CFCl

Cmaous 1. 2-xnop-1-(3-xnop-4-memungpenun)-2,2-ougpmoposman-1-on

a

07 "CFLl

PactBop 2-xsop-4-non-1-mermndenszona (0,561 r, 2,22 MMonb) B AUSTWIOBOM 3(upe
(4,94 mu) mpu -78°C obpabateiBanu OytwumuraeMm (2,5 M B cmecu rekcanos) (0,933 mu, 2,33
MMOJIb) U nepemernnBain npu -78°C B teuenne 30 MuH. PeaknmoHHyro cmech oOpabaThiBaiu
stunxyopaudropaneratom (0,338 wmu, 2,67 mMmonb), HarpeBanim wmemneHHO a0 0°C wu
nepemetnnany npu 0°C B Teuenue 1 4. PeakiuOHHYIO CMeCh racHJIM HACBILIEHHBIM PacTBOPOM
xjopuaa ammonusi ipu 0°C 1 pa3baBuiiu AUATHIOBBIM 3GupoM U Bopod. OpraHuydecKuil cion
OTAENSUTM W TIPOMBIBAIN HACBIIEHHBIM BOJAHBIM PAacTBOPOM XJIOPUAA HATPUs, CYIIWIH HaN
cynbdarom HaTpus, GUIBTPOBAIM U KOHIEHTPUPOBAIH C IMOJYYEHHEM >KEJAeMOT0 NPOIYKTa
(0,45 1, 84,7%) B BUAE >KENTOW MACISTHUCTOW >KUAKOCTH, KOTOPOE HCIOJIb30BaIn 0e3
nononuutenbHoi ounctkd. XKX-MC gana CoH,CLF,O (M+H)™: m/z=239,0, 241,0; nHaiineHo:
239,0, 241,0.
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Cmaous 2. 1-xnop-2-(3-xnop-4-memunghpenun)-1,1-ougpmopnponan-2-on

a

no ©EFA

PactBop  2-xmop-1-(3-xnop-4-merundennn)-2,2-mudropsran-1-ona (0,598 r, 2,50
mMMmosib) B Terparuapodypane (10,0 mu) nmpu 0°C mo kamisiMm npubasisuiv oOpabaThiBasu
metuaMmarauiopomunom (3,0 M B nustunioBom s¢upe) (1,67 mut, 5,00 MMOJTB) U TEpEeMEIIUBAIIH
npu 0°C B Tewenune 1 4. Oxjaxkparomyr OaHK yAANSIM U PEAKIMOHHYIO CMECh OCTaBJISUIU
HArpeBaThCs 0 TEMIEpPaTypbl OKpysKaromien cpenbl. Peakunonnyo cmech oxnaxaanu 1o 0°C u
IO KaIIsiM TaCHJIM HACBIIEHHBIM pacTBOpoM xJyiopuzaa ammonus (30 mu). ITonydeHHyro cMmech
pa3baBuu Bomou (20 MuT) Ui PacTBOPEHHSI BCEX TBEPABIX BEIIECTB W 3KCTPArHPOBAJIH
auaTiIoBbiM 3¢upoM (100 mir). OpraHudeckuil CJIOH OTHENSIA U MPOMBIBAJIN HACHIIIEHHBIM
BOIHBIM PAacTBOPOM XJIOPHIA HATpPUs, CYLIMIM Hajx cyibdaTtoM HaTpus, (QUIBTPOBAIH H
KOHLIGHTPUPOBAIA C TIOJyY€HUEM KPACHO-KOPUYHEBOW MACHSHUCTON >kuakoctH. OuuncTka
KOJIOHOYHOH (iiI-xpoMaTtorpadueit, NCronb3yst TU3THIOBBIA 3¢up B cmecu rexcanoB (0% -
50%), mana skemaeMblid IpoaykT (465 mr, 72,9%) B Bune OeCLBETHONH MACISTHUCTOW SKUAKOCTH.
KX-MC mns CoHoCLF, (M-OH)": m/z=237,0, 239,0; Haiineno: 237,1, 238.9.

Cmaous 3. 1-xnop-1,1-0ughpmop-2-(4-memun-3-(4,4,5,5-mempamemun-1,3,2-
ouokcaboponan-2-un)penun)nponan-2-on

>%°
1)
-B

0

Ho A

JKenaemoe coennHeHNE NOJNyYalId B COOTBETCTBUM ¢ MeToaukon u3 Ilpumepa 61, ctagumn
3, ucnone3ysi 1-xy0p-2-(3-x710p-4-meTundenun)-1,1-nudpropnponan-2-oa Bmecto 1-(3-xmop-4-
metwidermn)-2-GTopUuKIoNneHTan-1-oma B kadectBe ucxopgnoro Marepuana. XKX-MC mns
C16H23BCIF,03 (M+H)*: m/z=347,1; naiineno 347,1.

Cmaous 4. 2-(3-(8-amuno-6-(mpugpmopmemun)umuoazof 1, 2-alnupasun-3-un)-4-
memuaghenun)-1-xaop-1,1-ougpmopnponan-2-on

XKenaemoe coennHEHHE MONyYad B COOTBETCTBHH C METOIUKON M3 mpumepa 1, craauu
7, wucnonb3ysi 3-Opom-6-(Tpudropmermn)umunazol 1,2-a]mupasuH-8-aMmuH BMecTO 7-Opom-2-
(Tpudropmermn)umunaszo[2,1-f][1,2,4]tpuasun-4-amuaa u  1-xjop-1,1-gudrop-2-(4-mermn-3-
(4.4,5.5-terpamerm- 1,3,2-nrokcaboponan-2-win)penun)nponan-2-on Bmecto 1,1, 1-tpudrop-2-
(4-metun-3-(4,4,5,5-rerpameri- 1,3,2-nrokcaboponan-2-uin)heHU)Iponan-2-ojia B Ka4ecTBe
HCXOJIHBIX MaTEPHAaJIOB. 'H amp (400 MI'u, AMCO-de) 6 7,79 (¢, 1H), 7,70-7,61 (m, 4H), 7,58
(c, 1H), 7,47 (n, J=7,9 Ty, 1H), 6,75 (c, 1H), 2,24 (¢, 3H), 1,75 (c, 3H). XKX-MC nns
C17H;5CIFsN4O (M+H)™: m/z=421,0; Haiineno: 421,0.
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IIpumepsr 277-279.
IIpumepst 277-279 cunTe3upoBanu B COOTBETCTBUU C METOAMKAMM, aHAJIOTUYHBIMU TEM,

yro npuseneHsl B [Ipumepe 283 (Crioco6 B). Jlanubie nepeuncnensl B Tabnure 21.

Tabnuua 21.
N
HN v
Rt
HO F
g F
pu
L KX-MC
Mmep HasBanue R Cnocod SAMP cnexkTpsl
[M+HT*
Ne
TpudTropaueraraas

COJTb 8-amuHO-N-(1-
azabunukino[2.2.1]rent
aH-4-ni)-3-(2-meTun-5- H
N_

277 | (1,1,1-tpudrop-2- @/ e B 475,1
TUJIPOKCUIIPOTIaH-2- N

win)penun)nmunaszol 1,2
-a]nupasuH-6-

kapOokcamuaa

TpudTropauerarnas
COJIb 8-amuHO-N-(3-
uaHoOuuKo[ 1.1.1]n
eHTaH- 1-mn)-3-(2-

278 meTuin-5-(1,1,1- /@/HY\\ B 11
Tpudrop-2- NC o)

TUJIPOKCUTIPOTIaH-2-
win)penun)umunaszolf 1,2
-a|nupasun-6-

kapOokcamMuaa
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'H SIMP (400

MI'n, JAMCO-

d¢) 6 8,74 (c,

1H), 7.80-7,70

(m, 2H), 7,70-
TpudTropauerarnas

7,64 (v, 1H),
COJIb 8-amuHO-N-(1-

7,59 (m, J=2,1
(TruppoKkcHMeTHI)-2-

I'u, 1H), 7,50
okcabunmkiio[2.1.1]rek

(m, J=8,1 I,
caH-4-mn)-3-(2-MeTHI- | yq N\

279 \_g e B 492,1 | 1H), 6,68 (c,

5-(1,1,1-tpudrop-2- o 0

1H), 3,77 (c,
TUJIPOKCUTIPOTIaH-2-

2H), 3,58 (c,
wi)enun)umunaszol 1,2

2H), 2,17 (c,
-a|nupasun-6-

3H), 2,04 (un,
kapbokcamuaa

J=43, 1,6 T,

2H), 1,81 (an,

J=43, 1,7 Ty,

2H), 1,71 (c,

3H).

IIpumep 283. Tpudropauerarnas coub 8-amuno-N-((1-uuaHOIHKI00yTHI)METHT)-

3-(2-meTna-5-(1,1,1-rpudrop-2-ruapoxcunponan-2-ui)penna)umuaaso|1,2-ajnupasun-6-

KapOokcamuaa
N
HN - o
TN
ﬁ TFA
OH
00 e
NC
Cmaous 1. 8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-euopoxcunponan-2-

un)ghenun)umuoasof 1, 2-anupazun-6-xapoonosas kucioma
N
HN /]
I
N —_
S
o CF3

JKenaemoe coennHeHHE NOJy4alld B COOTBETCTBUM ¢ MeToaukon u3 IIpumepa 81, ctagun

UCIIOJNb3Ys] MeTHJI-8-aMUHO-3-(2-meTun-5-(1,1,1-tpudrop-2-rugpokcunponas-2-
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wi)penun)umunasol 1,2-a]mupasus-6-kapOOKCHUIAT BMECTO METHII-8-aMUHO-3-(2-(MeTmi-ds3)-5-
(1,1,1-tpudrop-2-runpokcurponas-2-wi)pesmn)umunaso| 1,2-a]nupasus-6-kapobokcunara B
kadecTBe HMcxomHoro marepuana. JKX-MC ansa C7HigFsN4O; (M+H)": m/z=381,1; naiineno:
381,1.

Cmaous 2. Tpugpmopayemamnas conv 8-amuno-N-((1-yuanoyuxnobymun)memun)-3-(2-
memun-5-(1,1,1-mpugpmop-2-2udporxcunponan-2-un)gpenun)umuoasof 1,2-afnupazun-6-
Kapboxcamuoa

Kenaemoe coennHeHNE NOJNy4ald B COOTBETCTBUM ¢ MeToaukoi u3 Ilpumepa 81, ctagun
9, UCITIOJNB3YsI 8-amuHO-3-(2-meTmn-5-(1,1,1-tpudTop-2-rugpokcunponas-2-
wi)penun)umunaszol 1,2-a]mupasun-6-kapOOHOBYIO KHCIIOTY BMECTO 8-aMUHO-3-(2-(MeTui-ds3)-5-
(1,1,1-tpudTop-2-ruapokcunponan-2-wmi)permn)umunasof 1,2-a]nupasuH-6-kapOoHOBOI
KUCJIOTBI U 1-(aMUHOMETHIN)IUKIOOYTaH- 1-KapOOHUTPUI BMECTO 1-aMHUHO-2-MEeTHIIPONaH-2-
ona B kadectBe ucxomHbix MarepuanoB. XX-MC mas CosHauF3NgOo (M+H)*: m/z=473,2;
Haiimeno: 473,1.

IIpumep 284. 8-ammuuo-3-(5-(3-ammuo-1,1,1-Tpudrop-2-ruapokcu-3-oxkconponan-2-
ui)-2-metuapenni)-N-(2-ruapokcu-2-meTuianponua)umuiaaso[1,2-ajnupazun-6-

Kapookcamujg
N
HN - 1
TN

/Z\) OH
\;,EN o M CF3
0O

HO

Cmaous 1. 2-(3-(8-amuno-6-opomumuoasof 1, 2-ajnupasun-3-un)-4-vemunghenun)-3,3,3-

mpughmop-2-2uopoKCunponanHamuo

N
HZN),_,_,% \
/
N >;_;/
Br OH
FLN CF3
O
Kenaemoe coennHeHne NOJNy4ald B COOTBETCTBUM ¢ MeToaukon u3 IIpumepa 28, ctagun

2

nuokcaboponan-2-mn)pernn)nponanamuyn (Ilpumep 82, Cragus S5) Bmecto 1,1-nudrop-2-(4-

, UCIIOJIB3Ys 3,3,3-tpudrop-2-runpokcu-2-(4-metun-3-(4,4,5,5-rerpamernn-1,3,2-
metun-3-(4,4,5,5-terpameruin-1,3,2- nuokcadoponan-2-un)pennn)nponan-2-oia B Ka4eCTBe
ucxonnoro marepuana. KX-MC nns CiHi4BrFsNsO, (M+H)™: m/z=444,0, 446,0; naiineHo:
4441, 446,1.

Cmaous 2. 8-amuno-3-(5-(3-amuno-1,1,1-mpugpmop-2-2uopoxcu-3-oxconponan-2-un)-2-
memungpenun)-N-(2-euopokcu-2-memunnponun)umuoazof 1, 2-ajnupazun-6-xapookcamuo

B MukpoBonHOBOM cocyne pactBopmin 2-(3-(8-amuHO-6-OpoMumunaszol 1,2-a]nupasus-
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3-un)-4-merundennn)-3,3,3-tpudrop-2-ruapokcunponanamun (0,010 r, 0,023 mmons) u 1-
amMuHO-2-Metmimnponas-2-oi (0,020 r, 0,23 mmonb) B 1,4-auokcane (0,375 mu) u oOpabarbiBanu
tpmaTuwiamuHoM (0,013 wmy, 0,090 Mmosnb). PeaknnoHHYHO CMeCh Aera3upoBalii a30TOM B

TE€YEeHUE 5 MUH oOpabarbiBau anaIyKTOM auxyop[1,1'-

ouc(nudpenundpochuno)peppouen |namnaaus (II) ¢ puxnopmeranom (3,68 mr, 4,50 MkMonb) U
Jera3upoBaJIid a30TOM B TE4YEHHME NOMOJHUTENbHBIX 5 MuH. CoCya 3akpblBali U PacTBOP
Haceimamn CO mytem OapOOTHpOBaHMS rasa 4epes PeakLMOHHYIO IOBEPXHOCTb B TEUEHHE S5
MuHYT. PeakunonHyro cmech HarpeBanu npu 80°C B TeueHue HOUYM. PeaklMOHHYIO cMecCh
OXJIXKIAJH 1O KOMH. TEMII., PACTBOPIJIM B METAHOJIE U IEMOHU3UPOBAHHOW BOJIE M MPOITYCKAJIH
yepe3 puabtp 0,45 MkM. @unbrpar ounmanu npenaparuBHoil JKX-MC (kononka XBridge®
C18, smroupyst rpaguieHToM aneroHutprmiia B Boge ¢ 0,1% TpudTOpyKCyCHOW KHUCIOTOH, MpH
CKOPOCTH TOTOKA, paBHOW 60 MJI/MHH) C MOJy4eHHEM JkenaeMoro npoaykra (6,30 mr, 58,2%) B
BUze OeJIoro TBepAOro BEIeCTBa. 'H saMP (400 MTI'y, IMCO-dg) 6 8,27-8,02 (m, 1H), 7,77 (nn,
J=8,2, 2,1 I'u, 1H), 7,74-7,68 (m, 3H), 7,66 (n, J=2,1 I'y, 2H), 7,60 (c, 1H), 7,53 (x, J=8,3 I'w,
1H), 7,47 (ym. ¢, 2H), 3,23 (g, J=6,0 I'u, 2H), 2,15 (¢, 3H), 1,10 (c, 6H). XX-MC nns
Ca1H4F3NO, (M+H)*: m/z=481,2; Haiineno: 481,2.
Ipumepsr 260 u 28S.

IIpumepsr 260 1 285 cuHTe3UpOBaIU B COOTBETCTBUU C METOAUKAMH, aHAJOTHYHBIMU

npencrasieHHbM B [Ipumepe 284. Jlannble nepeuncnens! B Tabmume 22.
Tabauna 22.
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pu

Mmep Haspanue R AX-ME SAMP cnekTpsl

N [M+H]*
TpudropaueraTHas Ccob 'H SIMP (400 MIT,
8-amuHo-3-(5-(3-amuno- JIMCO-dg) 6 8,12 (ymL
1,1,1-tpudrop-2- ¢, 1H), 7,78 (mn, J=8.3,
THAPOKCHU-3-OKCOMPOTIaH- 2,0 T'u, 1H), 7,75-7,71
2-un)-2-metusdenun)-N- (m, 2H), 7,71-7,63 (m,

260 (4- /@/ﬁ\ﬁ 519 3H), 7,61 (c, 1H), 7,58-
ruAPOKCUOMIMKIO[2.2.1]r | 1y 0 7,42 (yw. ¢, 1H), 7,54 (x,
enTas- 1-un)umunasof 1,2- J=8,3 T'u, 1H), 2,15 (c,
a |mupasuH-6- 3H), 2,05-1,90 (m, 2H),
kapbokcamuaa 1,88-1,77 (m, 2H), 1,82
(emMHUYHBIN (c, 3H), 1,76-1,63 (m,
SHAHTHOMED) 2H), 1,63-1,49 (m, 2H).
8-amMuHO-3-(5-(3-aMuHO-
1,1,1-rpudrop-2-
TUIPOKCU-3-OKCOMPOMaH-

H

285 2-un)-2-metundennn)-N- C]/N \rr“‘a‘ e
(Terparunpo-2H-nupan- O 0
4-um)mmunaszol 1,2-
a]nupasun-6-
KapOoKcaMu

Ipumep 288. Tpudropaunerarnas coap 8-ammuuo-3-(5-(3-amunuo-1,1,1-Tpudrop-2-
ruApoKcu-3-okconponan-2-mi)-2-Mmeruiapeaun)-N-(3-propounuxio[1.1.1|Jnenran-1-

un)umuaaszo|l,2-ajnupasun-6-kapooxkcammuaa
N
HN o
"
N —_
TFA
Ly Lon
o WM. ~cr,
0

F

Cmaous 1. Smun-8-amuno-3-(5-(3-amuno-1,1,1-mpucpmop-2-cuopokcu-3-oxconponan-2-

un)-2-memunpenun)umuoaszof1,2-aJnupazun-6-xapooxcuiama
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N N
H l

by
OH
EtO o HN
0O

CFh;y

B mukpoBonHOBOM cocyze pactBopmiu 2-(3-(8-amuno-6-6pomumunasol 1,2-a]nupasus-
3-un)-4-merundennn)-3,3,3-tpudrop-2-ruapokcunponanamun (0,233 r, 0,525  mmoub)
(emuHMUHBIA SHaHTHOMEp) B dTanone (14,0 mu) u obpabateiBamu TpusTUIaMuHOM (0,292 M,
2,10 Mmounb). PeakIIMOHHYIO CMeCh AEra3upoBajid a30TOM B T€YEHHE S5 MUH, oOpabaTbhiBaju
annykroMm nuxyop[1,1'-6uc(audenundochuno)peppouer|namiamgus (1) ¢ puxyiopmeraHoM
(0,043 1, 0,052 MMOJB) U JEra3sUpPOBAIN a30TOM B TEUEHHE JONMOJHHUTENbHBIX 5 MuH. Cocyn
3aKpbIBAIM KpBIIKOW M pactBop Haceimamu CO mnyrem OapOoTupoBaHHMs rasa dyepes
PEaKLMOHHYI0 MOBEPXHOCTh B TedeHHe 5 MuH. PeakunoHHyro cMmech Harpesanu npu 80°C B
TE€YEeHHE HOUYM. PEaKIMOHHYI0 CMeCh OXJIXJAJIH A0 KOMH. TEMIL, MPOMYCKaIn 4epe3 (QpuibTp
0,45 MM w® omnonackuBaiM MeTaHOJoM. @UIbTpAaT OYMINAIH KOJOHOYHOW  (hidIi-
xpomarorpaduei, NCnoib3ysl MeTaHol B quxyopmerane (0% - 10%) ¢ monyueHneM KenaeMoro
nponykra (172 wr, 75,1%) B Bune Genoro teepmoro BemectBa. KX-MC s CioHgF3NsOy
(M+H)": m/z=438,1; naiineno: 438.0.

Cmaous 2. 8-amuno-3-(5-(3-amuno-1,1,1-mpugpmop-2-2uopoxcu-3-oxconponan-2-un)-2-

memunpenun)umuoasof 1, 2-alnupazun-6-xapoonosas kucioma
N
HN 7
W

N —_—
HO’lJ OH
o BN ~cr,
0

Kenaemoe coennHeHNE NOJNy4alld B COOTBETCTBUM ¢ MeToaukon u3 Ilpumepa 81, cragun
8, ucmonb3ysi 3TUII-8-aMuHO-3-(5-(3-amuHo-1,1,1-TpudTop-2-ruApoKCcH-3-0KCOMpOnaH-2-ui)-2-
metwidermn)umuaasol 1,2-alnupasus-6-kapObokcuiaT BMECTO METHII-8-aMUHO-3-(2-(MeTwi-d3)-
5-(1,1,1-tpudrop-2-ruapokcurnponan-2-ui)penmn)umunazol 1,2-a]nupasus-6-kapookcunara B
kadecTBe HcxomHoro marepuana. JKX-MC ans Ci7HisFsNsO, (M+H)': m/z=410,1; naiineno:
410,0.

Cmaousa 3. 8-amuno-3-(5-(3-amuno-1,1,1-mpugpmop-2-euopoxcu-3-oxconponan-2-un)-2-
memunghenun)-N-(3-¢pmopouyuxnof 1. 1. 1 [nenman-1-un)umuoasof 1,2-aJnupazun-6-
kapookcamuo, TOY

B cocyn 3arpyxkamu HATU (6,97 wmr, 0,018 mmonb), 8-amunO-3-(5-(3-amuno-1,1,1-
TpudTOp-2-rUapPOKCH-3-0KCoNponaH-2-ui)-2-metundermn)umuaasol 1,2-ajnupa3un-6-
kapOonoByto kucnory (0,005 r, 0,012 mmonb) u 3-propOurmkio[1.1.1]nenran-1-amun, HCI
(2,52 wr, 0,018 mmonb) ¢ nmocnenyrommei 3arpy3koit JIM®A (0,244 mi) u nepeMeInnBaiu 1npu

KOMH. TeMII. B TeueHHue 5 MuH. Peakunonnyo cmech oOpadaTeiBaiy TpusTHiIaMuHOM (5,11 MK,
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0,037 MMoNb) M TepeMelInBaNyd MPU KOMH. TeMIl. B TeueHHe 30 MHUH. PeakIMOHHYIO CMech
pa30aBuIM METAHOJIOM U BoAoW U ounmnain npenapatuBHoi JKX-MC (xononka XBridge® C18,
SJIONPYsl TpajueHToM aueToHuTpuia B Boge ¢ 0,1% TpudropykcycHOH KHCIOTOH, mpu
CKOPOCTH ITOTOKA, PaBHOM 60 MJI/MHH) € MOJyueHHEM JkenaeMoro npoaykra (2,20 mr, 29,7%) B
Buze Genoro TBepaoro BemectBa. KX-MC mnsi CooHo FyNeO3 (M+H)": m/z=493,2; Halineno:
493,1.

IIpumep 289. Tpudropanerarnas €oJIb 8-amuno-N-(3-unano-1,1,1-
Tpudropnponan-2-ui)-3-(2-mermi-5-(1,1,1-rpudprop-2-ruapoxcu-3-((merni-d3)amuno)-3-

okconponaH-2-ui)peaun)umugazo|1,2-ajnupa3un-6-kapéokcamuaa
N
HyN /i 1
'
b
CF.

3 -
NC DyC

OH TFA
Ch4
NH

Cmaous 1. Smun-2-(3-opom-4-memungenun)-2-oxcoayemam

Br

Bo
0

O

Kpyrnogonnyro konly, comep:kamyro 3THII-2-0Kco-2-(m-Tojmn)anerar (4,26 r, 22,16
mmoJib) [Oakwood 023031], oxnaxkaanu 1o 0°C u mMemyeHHO oOpabaThiBad CEPHON KUCIIOTOM
(11,8 wmn, 222 wmmomnb). Peakimonnyro cmece mnomuepxkwusamun npu 0 °C, nopuusMu
obpabarbiBain N-OpomcykuuHumugom (4,14 r, 23,3 mmonb) u nepememmuBanu npu 0°C B
tedenue 1 1. Cmech Boasl (25 M) u MTBE (25 mi) oxnaxknanu no 0 °C. PeakiuoHHYO cMeCh
memaeHHo mnpubaensuin Kk cmecu Boasl/MTBE. Bopsblit cioit oTaensuii M MOBTOPHO
skcrparupoBasiu MTBE. OObenuHeHHble opraHudeckue ciou npombiBaiu 10% NayS;0; u
HACBHIIIEHHBIM BOJHBIM PAaCTBOPOM XJIOPUJA HATPHs, CYIIWJIM Hax Cyiab()aToM MarHus,
($UIbTPOBANIM U KOHLEHTPUPOBAIN C TOJIYYEHHEM CBETJIO-KEITOH MACISTHUCTOW JKHIKOCTH.
OuncTka KOJIOHOYHOH (uI-xpomaTorpaduel, HConb3ys dTHaneTaT B cMecu rekcaHos (0% -
20%), nana sxemaembii mpoaykT (5,71 1, 95,0%) B BHUIE CBETJIO-KENTOW MACISTHUCTON
sxunxoctu. 'H SIMP (400 MI'y, CDCl3) 6 8,22 (m, J=1,8 T'u, 1H), 7,89 (nn, J=7,9, 1,8 T'u, 1H),
7,40 (m, J=7,9 'y, 1H), 4,48 (q, J=7,1 I', 2H), 2,51 (c, 3H), 1,45 (1, J=7,1 'y, 3H).

Cmaous 2. Smun-2-(3-opom-4-memunchenun)-3,3,3-mpugpmop-2-eudpoxcunponanoam

Br

OH
Ch;3
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PactBop aTHN-2-(3-Opom-4-metundennn)-2-okcoanerata (4,75 r, 17,5 wmmonp) B
teTparunpodypane (35,0 mi) obpabareiBamu Tpumerni(Tpudropmermn)cunadom (3,63 mi, 24,5
MMOJIb) C TIOCIIenyoIel o0paboTkoii kapOoHaTom uesus (2,85 r, 8,76 MMOJIb) U epeMeLInBaIIH
npu 20°C B Teuenne |1 4. PeakunoHHYIO cMech (PUIBTPOBAIH IS YAAJEHUsT KapOoHaTa LIe3Usl.
@unpTpaT KOHLEHTPUPOBAJIU 10 Macia, KOTOpoe NMOMeCTHIN B BakyyM Ha 1 4. Heouuinennoe
macio pasdaBwin Terparuapodypanom (35,0 wmu), obpabateiBau 1,0 M ¢dropunom
terpaOyTmnammonusi B Tterparuapodypane (1,75 mn, 1,75 mmone) u Bome (4,10 miu) wu
nepememuBain npu 20°C B Teuenue 30 MuH. PeakMOHHYHO cMmechb pa30aBWId BOJAOW H
stunaneratoM. OpraHU4ecKui CJOW  OTHENSJIM, MW BONHBIA  CJIOH  JOTOJHHUTEIBHO
JKCTparupoBaiu dtujaneratoM (2x). OObenuHEeHHbIE OpraHUYEeCKHWe CJIOU TMPOMBIBAIU
HACBHIIEHHBIM BOAHBIM PAaCTBOPOM XJIOPUZA HATPHs, CYIIWJIM Haa Cyiab()aToM MarHus,
($UIbTPOBATM W KOHLEHTPUPOBAIU C TOJIYYEHHEM CBETJIO-KEITOH MACISTHUCTOW JKHIKOCTH.
OuncTka KOJIOHOYHOH (umI-xpomatorpaduel, HCoib3ys dTHaneTaT B cMecn rekcaHos (0% -
20%), nana sxemaembiid poaykt (5,90 r, 98,7%)B BuIe CBETIO-KENTON MACISTHUCTOM KUIKOCTH.
KX-MC mns CoHi3BrF;03 (M+H)™: m/z=341,0, 343,0; naiineno 341,0, 343,0.

Cmaous 3. Ilepsvtii snoupyemvrii snanmuomep smui-2-(3-opom-4-memunghenun)-3,3,3-

mpughmop-2-2u0poKcunponanoama

Br
OH
HO CF5
O
Pauemuueckyro CMeCh stun-2-(3-6pom-4-merundennn)-3,3,3-tpudrop-2-

T'MAPOKCUIIPONIAaHOATa pasfenuian npenapatuBHoil xupampHol BOXKX (Phenomenex Lux
Amylose-1 [21,2x250 mm, 5 mukpoH], smoupyst 10% »>TaHOIOM B CMECH T€KCAaHOB, IPU
CKOPOCTH TMOTOKa, paBHOH 20 ™mi/muH, 3arpyxas ~ 81 mr B 1 mu sTtanona). Ilepsbiii
3JIIOUPYEMBI SGHAHTHOMEP HMMeN BpeMsl yAep:kuBaHusi, paBHoe 5,1 MuH. BTopoit amoupyemsblit
SHAHTUOMEP UMEJN BpeMsl YAEP)KUBAHUS, PaBHOE 6,5 MUH.

Muk 1: "H AMP (400 MI'y, CDCls) 8 7,96 (n, J=1,7 T'n, 1H), 7,72-7,56 (m, 1H), 7,25-
7,21 (m, 1H), 4,52-4.33 (m, 2H), 4,31 (7, J=1,0 T', 1H), 2,40 (¢, 3H), 1,37 (1, J=7,1 'y, 3H).

Cmaous 4. 2-(3-opom-4-memuncpenun)-3,3,3-mpugpmop-2-euopokcu-N-(memui-

d3)nponanamuo
Br
H OH
N
DyC CF4
O

PactBop stun-2-(3-6pom-4-merundenmn)-3,3,3-rpudrop-2-runpokcunpomnanocara (1,50

r, 4,40 mmonb) (TepBBI AMIOUPYEMBIH SHAHTUOMEP CO CTaguu 3) U MeTaH-ds-aMuHa

2

rugpoxiopuga (1,55 r, 22,0 mmonb) B Terparuapodypane (36,6 mi) obpabareiBanu
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TprsTIIaMuHOM (6,12 ™mi, 44,0 mmonb) m oxnaxmanu no 0 °C. PeaknuoHHyH0 cMmech
obpabarbiBanu 2,0 M pactBopoM TpuMeTminamoMuHusi B tonyoie (11,0 mu, 22,0 mMmonb) B
Te4eHHe 5 MUH, MepeMelIBaId IPU KOMH. TeMIL. B TedeHue 2 4, a 3ateM npu 80°C B TeueHue
HOouu. PeakimoHHy0 cMmech oxJyiaxnanu 10 koMmH. Temn. u pasbasuau 1 N HCI (150 wmn),
KOTOPYIO OXJIaIWJIM Ha JiefsHoW OaHe. PeakuMOHHYHO CMeCh HarpeBajy A0 KOMH. TeMIl. U
skcTparupoBanu dtunaneratom (3x100 mt). OObegUHEHHbIE OPTaHUYECKUE CJIOW MPOMbBIBAJN
HACBILIEHHBIM BOJHBIM PAacTBOPOM TIHAPOKAapOOHATa HATPUS M HACBHIIIEHHBIM BOJAHBIM
pacTBOpPOM  XJIOPHIA HATpHs, CYIIWIM Han cyabdarom MarHusi, (QuisTpoBamM U
KOHLICHTPUPOBAIM C TOJy4YeHHEM OJIETHO-KENTOW MACHSHUCTOH kuakoctd. Ouucrka
KOJIOHOYHOH (pydtn-xpomarorpadueid, ucnomib3yst Metanon B auxiopmerane (0% - 10%), nana
skemaeMblil ipoaykt (1,46 r, 98,7%) B Buae OecueTHOlN MaciasHUCTON skuakocT. KX-MC mns
C11HoD3BrF3NO, (M+H)": m/z=329,0, 331,0; naiineno: 329,1, 331,1.

Cmaousn 5. 3,3, 3-1pugpmop-2-2uopokcu-N-(memun-d3)-2-(4-memun-3-(4,4,5,5-
mempamemun-1,3,2-ouoxcaboponan-2-un)henun)nponanamuo

>?L°
Y
.—-B

0

DyC” CF3
0
XKenaemoe coennHeHNe MOMy4ail B COOTBETCTBUH ¢ MeToaukoin u3 [Ipumepa 1, cragun
5, ucnonw3ys 2-(3-6pom-4-merundennn)-3,3,3-rpudrop-2-rugpokcu-N-(merun-d3 )nponanamun
BMeCcTO  2-(3-Opom-4-merundenun)-3,3,3-rpudrop-2-rugpoKCunponaHaMuaa B KauecTBE
ucxonnoro marepuaia. XXX-MC nns Ci7H,1D3sBFsNOy (M+H)": m/z=377.2; naiineno: 377,1.
Cmaous 6. 2-(3-(8-amuno-6-6pomumuoazofl,2-ajnupazun-3-un)-4-memunghenun)-3,3,3-

mpughmop-2-euopoxcu-N-(memun-d3 )nponanamuo
N
HN ¢

Br

Kenaemoe coenuHeHue Nojay4yanu B COOTBETCTBUU ¢ MeToaukoi u3 [Ipumepa 28, craguu
2, wucnone3ys 3,3,3-tpudrop-2-runpokcu-N-(merun-ds)-2-(4-merun-3-(4,4,5,5-reTpame -
1,3,2-muokcaboponan-2-wn)peHmn)nponasamuy  BMecto 1, 1-nudrop-2-(4-metmn-3-(4,4,5,5-
TeTpameTui-1,3,2-nuokcadoponan-2-un)peHmwn)nponand-2-oja B KauecTBe  HCXOJHOTO
marepuana. KX-MC mnsa Ci7H;3D3BrFsN5O, (M+H)*: m/z=461,1, 463,1; Haiineno: 461,0,
463.0.

Cmaous 7.  Omun-8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-2uopoxcu-3-((memuun-

d3)amuno)-3-oxconponan-2-un)henun)umuoazof 1, 2-afnupazun-6-xapookcuiam
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N N
%

by
Eo—=0 H | OH

DyC” CF3

Kenaemoe coenuHeHue MONy4ald B COOTBETCTBUU ¢ Meroaukod u3 Ilpumepa 288,
cragun 1, wucnone3ys 2-(3-(8-amuHo0-6-0pomumunasof 1,2-aloupasus-3-ui)-4-merundenun)-
3,3,3-tpudrop-2-ruapokcu-N-(meTun-ds )ponaHamMmu BMECTO 2-(3-(8-amuHO-6-
O6pomumunaaso[ 1,2-alnupazun-3-mn)-4-merwindenni)-3,3,3-tpudTop-2-rugpoKCHIIPONIaHAMUA B
kadectBe ucxognoro marepuana. JKX-MC nns CyoH sD3F3NsO, (M+H)*: m/z=455,2; naiineno:
455,1.

Cmaous 8. 8-amuno-3-(2-memun-5-(1,1,1-mpugpmop-2-euopokcu-3-((memun-d3)amuno)-

3-oxconponan-2-un)gpenun)umuoasof 1,2-ajnupasun-6-xapoonosas kucioma
N
HN 7
W

N —
HOI,: H OH
DsC CF,
O

Kenaemoe coenuHeHue Nojayyanu B COOTBETCTBUU ¢ MeToaukoi u3 Ilpumepa 81, craguun
8, ucronb3ys 3Tui-8-amMmuHo-3-(2-metni-5-(1,1, 1-rpudrop-2-ruapokcu-3-((merun-d3 )amuHo)-3-
okcomnpornas-2-min)pennm)umMuaasol 1,2-ajnupasun-6-kapOokcunaTa BMECTO METHI-§-aMUHO-3-
(2-(meTun-ds)-5-(1,1,1-Tpudrop-2-ruapokcunponat-2-un)penmn)umunazol 1,2-a]nupazus-6-
kapOokcunata B kauecTBe ucxonnoro marepuana. JKX-MC nana CigHi4D3F3NsOy (M+H)':
m/z=427,1; natineno: 427,2.

Cmaous 9. 8-amuno-N-(3-yuano-1,1,1-mpughpmopnponan-2-un)-3-(2-memun-5-(1,1,1-
mpughmop-2-euopoxcu-3-((memun-d3)amuno)-3-oxconponan-2-un)henun)umuoasof 1,2-
alnupazun-6-kapooxcamuo, TOY

Kenaemoe coegmHeHUe TMOJydald B COOTBETCTBUU C Meromukod u3 I[lpumepa 288,
craguu 3, UCronb3yst 8-aMuHO-3-(2-metun-5-(1,1,1-rpudrop-2-runpokcu-3-((merni-d3 )amuno)-
3-okconponan-2-mn)permn)umMuaasol 1,2-ajnupa3suH-6-kapOOHOBYIO KHUCJIOTY BMECTO 8-aMHHO-
3-(5-(3-amuno-1,1,1-TpudTOp-2-rUAPOKCHU-3-OKCONMPONaH-2-ui)-2-MeTuiadenmn))umuaasof 1,2-
almupa3uH-6-kapOOHOBOW  KHCIOTBI H  3-amuHO-4,4,4-TpuTOpOyTAaHHUTPUI BMECTO 3-
¢ropburmkio[1.1.1]neHran-1-aMuHa THAPOXJIOPUAA B KA4eCTBE MCXOIHBIX Marepuaion. KX-
MC nns C2oHy7D3FsN7O3 (M+H)™: m/z=547,2; naiineno: 547,2.

IIpumep A. H®A THP-1 RPS6

JLis m3mepenus pochopunupoBaHHOro pudocomanbHoro oenka S6 (RPS6) B kiieTouHbIX
mm3arax kinetku THP-1 (ocTpblii MOHOLWMTApHBIN Jeliko3 denoBeka) mpuodperaror y ATCC
(Manaccac, Bupmxunus) u nognepxxusator B RPMI ¢ 10% FBS (Gibco/Life Technologies,

Kapncban, Kamudopuus). nsa ananusa kierkun THP-1 nepskanu B OeCcChIBOPOTOUHOM cpene B
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Teuenne Houn B RPMI, a 3atem BbiceBator B RPMI (2 x 10° kierox/nynka B 90 Mki) B 96-
JyHOYHbIE IUIAHIIETHI C IJIOCKUM JHOM, OOpaOoTaHHbBIe TKaHeBOH KyabTypoil (Corning,
Kopuunr, Heto-Mopk), B HalMuie MMM OTCYTCTBME NMANA30HA KOHLEHTDPALMH TECTHDPYEMBIX
coenunennii. [TOKpbIThIE TJIAHINETHl UHKYOUpOBaiu B Teuenue 2 vacoB npu 37°C, 5% CO,,
3areM oOpabareiBanmu ¢ wiu 6e3 10 HM MCP-1(MYBioSource, Can-/luero, KanudpopHus) B
teuenne 15 munyt npu 37 °C, 5% CO,. Inanmers! nentpudyrupyor npu 1600 06./MuH 1
cymnepHaTtanThl ynansior. Kinetku musupyrot B nusupyoiem Oydepe (Cell Signaling, Jlausepc,
Maccauycerc) ¢ unruOuropom mporeasbl (Calbiochem/EMD, I'epmanust), PMSF (Sigma, CeHt-
Jyuc, Muccypu), HALTS (Thermo Fisher, Pokdopn, Mnaunoiic) B Teuenune 30 MUHYT Ha
MOKpoM Jbay. Kierounele nu3aTel 3amopokeHbl mnpu -80°C no TectupoBaHus. JInuzarsl
TecTrpoBan ¢ nomorpro MDA uenoseka/ mbimu/kpeickl Phospho-RPS6 (R & D Systems, Inc.,
Munneanonuc, MunHecoTa). [InaHIeT W3MepSIOT, UCTIOIB3YsI CYUTHIBAIOIIEE YCTPOMCTBO IS
mMukporuianieTos (SpectraMax M5 - Molecular Devices, LLC Cannuseiin, Kamudopnus),
HacTpoeHHoe Ha 450 HM ¢ Koppekuuei njuHbl BONHBL, paBHOM 540. Omnpenenenue ICsg
BBINTOJIHMJIA TIyTEM IMMOATOHKH KPUBOH MPOLIEHTA WHIMOMPYIOIIEH aKTUBHOCTH MO CPABHEHHIO C
log koHIEHTpaunu WHrHOMTOpPa C HCIOJIB30BAaHHEM MporpamMmHoro obecmedenusi GraphPad
Prism 5.0.

IIpumep B. CunHTHAISIUHOHHDBIN aHAIU3 cOmkenust PI3K-y

Marepuabl

[y-"P]JATP (10 MKwu/mMn) u cupHTHISLHOHHbIE mapuku YSi SPA ¢ arTHIIOTHHOM
3aponpiueit mmenuipl (WGA) Opimn mpuodperensl y Perkin-Elmer (Yoarem, Maccauycerc).
Cybcrpar nunuakuHasbl, 4,5-6ucdochar D-muo-docharuamnunosurona (Ptdins(4,5)P2)D(+)-
sn-1,2-nu-O-okraHounriuuepu, cBsizaHHbii ¢ 3-O-dpocho(PIP2), CAS 204858-53-7, Obun
npuobpereH y Echelon Biosciences (Cont-Jletik-Curn, FOTta). PekoMOMHAHTHBIN YenoBedeCKuit
6enok PI3Ky (p110y) 6su1 npuobperen y Life technology (I'pann Aiinenn, Hero-Hopk ). ATP,
MgCl,, DTT, EDTA, MOPS u CHAPS 06pun npuoOperenst y Sigma-Aldrich (Cenr-Jlyuc,
Muccypn).

Peakuuio KMHA3bI MPOBOIMIIM B MOJUCTUPOIBHOM 384-myHounom Greiner Bio-one Genom
mwianmere ot Thermo Fisher Scientific B koHeunoMm oObeme 25 Mk, MHruOUTOpHI BHa4aie
cepuitHo pazbasmsuin B JIMCO wu noGamisi B JIYHKH IUIaHIIETa OO JOOABJICHHUS IPYTUX
KOMIOHEHTOB peakiuu. Koneunas xkonuentpauus JAMCO npu ananuze coctasnsna 2%. AHanu3
PI3Ky mpoBonunu npu koMHaTHO# Temmnepatype B 20 MM MOPS, pH 6,7, 10 MM MgCl,, 5 MM
DTT u CHAPS 0,03%. Peakunn nannmuposanu nodasieHneM AT®, koHeuHast peakIHOHHAs
cMech cocrosuia w3 20 MxkM PIP2, 2 MxM ATP, 0,5 mxKu [y->P] AT®, 13 M PI3Ky.
PeaknmioHHble cMecu WHKyOMpoBajiM B TedeHue 120 MUHYT, W peakuu MpeKpalaim
nobasnennem 40 mkn mapukoB SPA, cycnennupoBaHHbIX B Oydepe mis ramenus: 163 MM
docdara xamus, pH 7,8, 20% raunepuna, 25 MM D/ITA. KoHeyHasi KOHIEHTpaLUsl [APUKOB
SPA cocrasnsier 1,0 mr/mi. [locne 3anedarbiBaHys MIACTHUH MJIACTUHBI BCTPSIXUBAIN B TEUEHHE
HOYH NPH KOMHATHOH TeMnepaType u ueHrpudyruposanu npu 1500 06./mMuH B Teuenue 10 mus,

PaAOaKTUBHOCTh MPOAYKTA OHNPCACIAIN C TIOMOIIbIO CHUHTUJIAHUOHHBIX CYUCTYHUKOB Ha



297

Topcount (Perkin-Elmer). Onpenenenue ICso BBIMOTHIIN yTEM MMOATOHKHA KPUBOW MPOLIEHTHON
AKTUBHOCTH KOHTPOJISI PAaCTBOPUTENSI MO CPaBHEHUIO C log KOHLEHTpauuu HHruOWTOpa C
UCTIOJIB30BaHUEM mporpammuoro odecneuenust GraphPad Prism 6.0,

Ipumep C. CuuHTHAIALHOHHBIN aHaaN3 cOamxenns PI3KO

Martepuaibl

[7-33P]ATP (10 MKu/mn) v cUMHTWUIALMOHHBIE Mmapuku YSi SPA ¢ arrumoTHHOM
3aponpiieit meHuipl (WGA) O6butn mpuobperensr y Perkin-Elmer (Yoarem, Maccauycerc).
CyO6ctpar nununkunasbl, 4,5-6ucdocpar D-muo-pocharnaumunozutona (PtdIns(4,5)P2)D(+)-
sn-1,2-nu-O-okTaHownraumepus, cBs3anHbli ¢ 3-O-pocdo(PIP2), CAS 204858-53-7, Obua
npuodperen y Echelon Biosciences (Cont-Jlefik-Cuth, FOTa). PekoMOMHAHTHBIH YenoBe4YeCKuit
6enok PI3K6S (p1106 /p85c) Obm mpuobperen y Eurofins (Cetint Yapas3, Muccypu). ATP,
MgCl,, DTT, EDTA, MOPS u CHAPS 6pumn mpuobperenst y SigmaAldrich (Cenr-Jlyuc,
Muccypn).

Peakunio KMHA3bI MPOBOIMIIM B MOMUCTUPOIBHOM 384-myHounom Greiner Bio-one Genom
mwianmere ot Thermo Fisher Scientific B koHeunoMm obbeme 25 Mk, MHruOUTOpHI BHaYaye
cepuitHo paszbasmsimn B JIMCO wu nmoOaBisiii B JYHKM IUIAHIIETa OO A0OABIEHUS IPYIHX
KOMIOHEHTOB peakiyu. Koneunas xkonuentpauus JAMCO npu ananuze coctasnsna 2%. AHanu3
PI3K6 npoBoxunm npu koMHaTHOH Temmeparype B 20 MM MOPS, pH 6,7, 10 MM MgCl,, 5 MM
DTT u CHAPS 0,03%. Peakunn nannmuuposanu nodasieHneM AT®, koHeuHast peakUOHHAs
cMech cocrosia u3 20 MkM PIP2, 2 MxM ATP, 0,5 mxKu [y-°P] AT®, 3,4 sM PI3KS.
PeaknmonHble cMmecu WHKyOWpoBanmu B TeueHue 120 MUHYT, W peaKkIUU MpeKpariaiu
nobasnenueMm 40 mka mapuxkoB SPA, cycnennupoBaHHbIX B Oydepe nis ramenus: 163 MM
docdara xamus, pH 7,8, 20% raunepuna, 25 MM D/ITA. KoneuHasi KOHLEHTpaLysl [APUKOB
SPA cocrasnsier 1,0 mr/mun. ITocie 3amedaTsiBaHUs ITACTHH IJTACTHHBI BCTPSIXUBAIU B TEUECHHE
HOYM IPU KOMHATHOW TeMnepartype u nueHtpudyruposamu npu 1500 06./muH B Teuenue 10 muH,
PaTUOAKTUBHOCTh TMPOAYKTA ONPENESUId € TMOMOLIBI) CHUHTHUISIHOHHBIX CUETYHUKOB Ha
Topcount (PerkinElmer). Onpenenenue ICso BHIMOMHUIM MyTEM MOATOHKH KPUBOH MPOLIEHTHOM
AKTUBHOCTH KOHTPOJISI PACTBOPUTENSI MO CPaBHEHUIO C lOog KOHLEHTpauuu WHTUOWTOpa C
UCTIOJIb30BaHUEM mporpammuoro odecnevenust GraphPad Prism 6.0,

CoenuHenus: mpuMepoB ObUTH MCTIBITAHBI B aHAJIN3aX, ONMHCaHHbIX B [Ipumepax A, B u C,

u ObUIO HalieHO, YTO OHU UMeroT 3HaveHus IC sy, mpomurocTpupoBannbie B Tabmue 23.

Tabauna 23.
PI3Ky ICs5¢ | PI3KO ICs PI3Ky_THP1_RPS6_ELISA
IIpumep Ne
(atM) (utM) I1Cso (1M)
1 + ++ ##
2 + +++ HH#
3 + +++ -
4 + ++ ##
5 + ++ HiH
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PI3Ky IC5 | PI3Ko ICs PI3Ky_THP1_RPS6_ELISA
IIpumep Ne
(atM) (uM) 1Cs59 (1tM)

6 + ++ ##
7 + ++ -

8 + +++ i
9 + ++ H#i#
10 + + ##
11 + + ##
12 + + #
13 + ++ ##
14 + ++ #
15 + ++ ##
16 + ++ HH#
17 + +++ -
18 + ++ ##
19 + ++ HH##H
20 + + ##
21 + + ##
22 + + ##
23 + +++ i
24 + +++ HiH
25 + ++ ##
26 + +++ HitHH
27 + ++ ##
28 + + ##
29 + ++ ##
30 + ++ ##
31 + ++ ##
32 + +++ -
33 + ++ #
34 + + ##
35 + + #
36 + + ##
37 + + #
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Tpumep Ne PI3Ky ICs, | PI3K3 ICs, | PI3Ky THP1_RPS6_ELISA
(M) (M) ICso (M)

38 n " p
39 n " -
40 n " pm
41 n " p”
42 N — "
s + ++ HitH
44 N " p
45 n " -
46 n " p
47 N - p
s + + #H
» + + #H
>0 + + #H
51 N - p
> + + #H
53 A - -
54 n - :
55 n - -
56 A - -
57 N - -
58 ++ - :
59 + -+ -
60 + n prome
ol + + #H
62 + ++ it
% + + #H
64 + +++ _
65 + ++ _
66 n " p
67 + ++ _
68 A " -
69 n " p
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PI3Ky ICs¢ | PI3KO ICsp PI3Ky THP1_RPS6_ELISA
IIpumep Ne
(M) (M) I1Cso (1M)
70 + + #
71 + + #
72 + ++ #
73 + ++ i
74 +++ +++ -
75 + ++ ##
76 + ++ ##
71 + ++ _
78 + ++ ##
79 + +++ ##
80 + +++ -
81 + + ##
82 + +
83 + ++ #
84 + ++ ##
85 + ++ ##
86 + ++ ##
87 + + ##
88 + ++ H#
89 + + #
100 + ++ ##
106 + ++ ##
108 + + #
112 + +++ HH#
117 + +++ HA##
118 + + #
120 + ++ HH##
128 + + #
129 + + #
136 + ++ #
162 + ++ ##

169

o

b
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Tpumep Ne PI3Ky ICs, | PI3K3 ICs, | PI3Ky THP1_RPS6_ELISA
(2M) (1M) ICso (EM)

173 ++ +++ _
207 n "
208 " "
211 + ++ -
212 + T -
214 ¥ ++ pm
221 + — -
224 ++ +++ _
233 n . o
235 n . -
253 n . o
255 + + m
260 + ++ it
262 + ++ HHHH
264 ¥ i m
267 " " m
268 " " pm
277 — " -
278 + T pm
279 n . -
283 + + B
284 ; " m
285 + -+ rm
288 n . m
289 ¥ —+

+ otHocutcs k ICso, paBHOM < 100 HM; ++ otHOcuTcs k ICso, paBHOM < 500 HM; +++
orHocurcs k 1Csg, paBHoit < 2000 HM; ++++ otHocutcs k 1Csp, paBuoii > 2000 HM.

# orHocutcs k 1Cso, pasHol < 100 HM; ## otHOCcUTCs K ICs), paBHOU < 500 HM, ###
otHocutcs k ICs, paBHoit < 1000 HM; #### otHocuTcs k ICsg, paBHOM > 1000 HM.

- OTHOCHUTCSI K HEIOCTYITHBIM JTAHHBIM.

JUis crienuaiucToB B JNAHHOW O0AacTH TEXHWKH W3 MPENbIAyIIero OMUCaHHUs OyayT
OUYEBUIHBI PA3NINYHbIE MOAU(DUKAIMN U300pETeHHs, B JOMOJHEHHE K ONUCAHHBIM B JAHHOM

AOKYMEHTE. HpennonaraeTcs[, YTO TakKuc MOI[I/I(l)I/IKaLII/II/I TAKKE€ HaxXOAsATCA B pPaMKax
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npuiaraeMoit popmyiel m3o0perenus. Kaxxnoe ynmoMuHaHue, BKJIIOYAsT BCE MATEHTHL, TATEHTHBIE
3asBKH W MyOJUKALWUM, LUTHPyEeMble B ITAHHOW 3asiBKE, BKJIIOUEHbI B JAHHBIH JOKYMEHT B

MIOJIHOM 00BbeMe MOCPEACTBOM CCBIJIKH.
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®OPMYVYJIA H30BPETEHUA

1. Coenunenue ¢popmysl (1):
NHz

NF =N

Jo nf™®

-

R! X2
s
X7 'uis
R® =X
HO Y! (D

WK ero (papMaleBTHYECKH MpUeMIieMasi COJIb, TE:

x? npencTasisier codoit N win CRZ;

x* npeacTasisier codoit N win CR4;

X3 npencTasisier codoit N win CRS;

X° npenacTasisier codoit N win CR6;

X’ npencTasisier codoit N win CR’;

IIPHU YCJIOBUH, YTO X*, X° u X° Bce He NPEACTaBISIIOT co0oi N;

Y! npenctasisier codoit Ci¢ rajoreHaaKuiI, rae KakIbli rajoreH BpiOuparT u3 F wim
Cl, mpudem IaHHBIN raJOreHATKII He00sS3aTeIbHO 3aMelleH | uim 2 He3aBUCUMO BhIOPaHHBIMHU
3aMECTUTEJISIMU Y2;

R! BoiOuparoT u3 H, D, ramorena, C;¢ anmkuna, C,¢ ankenuna, C,¢ ankuamna, Cig
rajioreHasikmia, 6-10 unenHoro apuna, Cs.jouuknoankuna, 5-10 uneHHoro rerepoapuina, 4-10
YJIEHHOTO reteponukioankuia, 6-10 umennoro apmn-Ci¢ ankuna-, Csjo mukiaoankmi-Cig
ankuna-, 5-10 uneHHoro rerepoapmin-Ci¢ ankuna-, 4-10 uneHHOro rerepouukIoankui-Ci g
ankuna-, CN, NO,, OR? SR?, NHOR? C(O)R?, C(O)NRR?, C(O)OR?, OC(O)R?, OC(O)NRR?,
NR'R?, NR*NR*R?, NR*C(O)R?, NR*C(O)OR?, NR*C(O)NR'R?, C(=NR)R?, C(=NR’)NR'R?,
NR*C(=NR)HNR®R?, NR*C(=NOH)NR°R?, NR!C(=NCN)NR’R?, NR®S(O)R?, NR®S(O),R%
NR*S(0)(=NRHR?, NR®S(0)NR*R?, S(O)R?, S(O)NR'R?, S(O).R?, OS(O)=NR)R?, SFs,
P(O)R°R?, P(O)(OR*)(OR®), B(OR", u S(O),NR*R?, rume Ci¢ anxmn, Cp¢ anxenun, Cig
ankuaun, Ci¢ ramoreHanmkwi, 6-10 unenHwni apun, Cs¢ mukmoankwi, 5-10 wieHHBIH
rerepoapwi, 4-10 uneHHbli rerepoumkioankui, 6-10 unennsiii apun-Cie ankuwia-, Cso
uuknoankun-Cig ankuia-, 5-10 unennsiii rerepoapun-Ci¢ ankun- u  4-10 uneHHbIN
reTepouuKIoanKui-Cy_g aIKUII- TPYIIITbI Rl, KaKIbIii HeoOs13aTeNbHO, 3aMeltensl 1, 2, 3, 4, 5, 6,
7 nu 8 HE3aBUCHMO BBIOPAHHBIMHU 3aMECTUTEISIMU R";

R% R*, RY, R’, R u R’, kasxpiit He3aBHCHMO, BeIOUparoT u3 H, D, ranorena, C;_¢ ankwuna,
Ci6 ankokcu, Cr¢ ankenuna, Co¢ ankununa, Ci¢ ragorenankuia, Ci ¢ rajoreHajJKokcu, 6-10
yieHHoro apwna, Cso unuknoankuia, S5-10 uneHHoro rerepoapuia, 4-10 uneHHOrO
rerepouukioankuia, 6-10 unennoro apun-Ci.¢ ankuna-, Cs.jp uuknoankun-Cie ankuna-, 5-10

yjieHHoro rerepoapui-Ci¢ ankuna-, 4-10 unennoro rerepouukinoankui-Ci ankmia, OH, NOo,
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amuHo, C.¢ ankunamuno, mu(Ci.¢ amkun)amuno, Tio, Ci anmkunruo, Ci.¢ ankmicyinbpunuia, Ci.
¢ aNKmicyabponmia, kapoammna, Ci.¢ ankmwikapbammna, nu(C;e amkun)kapOammia, kapOoKcy,
Ci¢ anxunkapbonmnma, Ci¢ ankokcukapbonmna, C;¢ amkunkapOonmiamuno, Cig
ankwicynbonmwnamuao,  amuHocyinbponuna, Cig  ankunamuHOCcyibdoHmIa,  au(Cie
aNKUIT)aMUHOCYIb(pOHMITA, aMUHOCY Ib(POoHUIAMIHO, ¢ ankuaaMuHoCcyIbhoHmIaMuHO, 1U(C| 6
AJIKIJT)aMUHOCYJIB()OHUIIAMUHO, aMUHOKapOoHmIaMuHo, Ci¢ aTKMIaMUHOKApOOHHIIAMHHO U
mu(Ci¢ ankwi)amuHokapOonmnamubo, tae Cie anmkmi, Cie ankokcu, Cpg anmkenmn, Cog
ankunaui, Ci¢ ragoreHankui, Cy ¢ ranoreHankokcu, 6-10 unennbit apun, Cs 1o nukiIoankui, 5-10
YJIeHHBIA retepoaput, 4-10 ujgeHHbIN reTepouukioankmt, 6-10 unennsii apui-Ci_g amkmi-, Cs o
uukinoankun-Cyg ankuia-, 5-10 wunenssiii rerepoapun-Ci¢ ankun- u  4-10  dieHHbIN
reTepouuKIoanKui-Cy ¢ aJKUI- TPYTIIIBI RZ, R3, R4, RS, R u R7, KQKIbIH HEe0Os13aTeNIbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU Rh;

R® BeiOuparoT u3 H, D, C,¢ ankuna, C,¢ ankokcu, C,¢ ankenmna, Co g ankuamna, Cig
ranorerankmna, Cj g ranoreHankokcu, 6-10-unennoro apuna, Cs.jo qukaoankmia, S-10-4jaeHHoro
rerepoapmna, 4-10-uneHHoro rerepouukioankuiaa, 6-10-unennoro apwmna-Cie anmkmna-, Cs
jounkinoankun-Ci¢ ankwmna-, S-10-unenHoro rerepoapun-Ci¢ ankuna-, 4-10-uneHHOrO
rerepounkiaoankui-Crg  ankmma-, NO,, C(O)R® C(ONR'R?, C(O)OR? C(=NR)HR?
C(:NRi)NRaRa, SFs, -P(O)R*R?, -P(O)(OR*)(ORY), B(OR™), u S(0),NR*R?, rue Cy¢ anxui, Cy
ankokcH, Cog ankenmn, Co¢ anxkunui, Cig¢ rajoreHanku, Ci¢ raloreHaakokcu, 6-10-uieHHbIH
apun, Cs.jp nuknoankui, 5-10-uneHHslil rerepoapui, 4-10-uneHHbIN reTepoLukioankui, 6-10-
yieHHbId apui-Cig ankui-, Cs o mukinoankmn-Cie ankui-, S5-10-uneHHblil rerepoapui-Cig
ankuia- 1 4-10-uieHHbl reTepouukIoankui-Ci¢ alKWI- TPYIIIbI RS, KXAbIH HEoOs3aTeTbHO
3ametiensl 1, 2, 3 win 4 HE3aBUCUMO BbIOPAHHBIMHU 3aMECTUTEIISIMH R9;

U Jro0Oble Ba 3aMECTHUTEJIS R4, RS, R® u R7, BMECTE C KOJIBLIEBBIMH aTOMaMH, K
KOTOPbIM OHM TPUCOEAMHEHBI, o0Opa3ywoT 4-, 5-, 6- win 7-4JeHHYI0 apWIbHYIO,
LUKJIOAJIKUIBHYIO, TE€TePOAPUIIbHYIO HWJIM TeTEPOLMKIOATKUIBHYI TPYyINy, Heo0s3aTelbHO
3amelneHHyto 1, 2, 3 uim 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTENISIMH Rb;

i Y' u R®, BMecte B atomom yriaepoaa, K KOTOpOMY OHH NMPHUCOEIUHEHBI, 00pa3yroT 4-,
5-, 6- WM 7-4JIEHHYI0 [UKJIOANKHIBHYI) HJIA T€TePOLUKIIOANKIIIBHYIO TPYIINY, HEOOS3aTeNIbHO
3amerneHHyto 1, 2, 3 uau 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTESIMU R9;

Kasblii R' HesaBruCHMO BeiOuparoT u3 H, CN, OH, C; 4 ankuna u Cy4 aJKOKCH,

KaxIblii Y~ HE3aBHCUMO BoiOuparoT U3 OH, NO,, CN, ranorena, C,¢ ankuna, Cyg
ankenmna, C,¢ ankmnuna, Cig ramoreHankuna, 1uaHo-Cpe ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci¢ ankuna, Csqo mukiaoankuna, Cie ankokcu, Cig rajgoreHalkokcu, aMuHO, Cig

ankwiamuo, au(C,¢ ankwi)amubo, THO, Ci¢ amkuntno, C;¢ amkuncynbdpunmia, Cig

)
ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbammna, 1u(C;_¢ ankmn)kapdbammia, kapookcu, Ci.
6  QIKIIKapOOHMIIA, Cis  ankokcukapOOHUIA, Ci6  anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbdonuna, Cie  ankunamuHOCcydbpoHmIa,  1u(Cie
aNKwi)aMuHoOCyIb(oHmIa, aMmuHOCyIb(poHMIaMIHO, C 16 ankuaaMuHOCYIbGoHmIAMUHO, TH(C|.6

AJIKWJT)aMUHOCY Ib()OHMUITAMUHO, aMUHOKapOoHMIAMUHO, Ci.¢ AJKHIAMUHOKApOOHHJIAMHUHO H
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11(C 6 QNKIIT)aMUHOKapOOHMIIAMHHO,

kaxeii R* HesaBucumo BuiOpan u3 H, D, Cy¢ ankuna, C,¢ ankennna, Co¢ ankunmia, Cy.
¢ rajoreHankuia, 6-10-unennoro apuna, Cs o uukioankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOro rerepouukioankuna, 6-10-unenHoro apun-Cig ankuna-, Cs.jp nuxnoankuia-Cig
ankuna-, 5-10-unenHoro rerepoapun-Cig amkuna- u 4-10-ujeHHOro rerepouuKIoankui-Ci g
ankwna-, rae Kaxaeli w3 ykasaHHbIX Cjg ankmna, Coe ankenuwna, C, ankunmna, Cig
ranoreHankmia, 6-10-unennoro apuna, Cs o uuknoankuna, 5-10-unenHoro rerepoapuia, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumkmoankuia-Cig
ankuna-, (5-10-unennsiii rerepoapui)-Cig ankuna- U 4-10-uneHHOro retepourkioankumil-Ci g
ankuna- rpymmbl R? HeoOsizarenbHO 3amemeH 1, 2, 3 wiM 4 HE3aBUCHMO BBIOPaHHBIMU
3aMECTHUTEJISIMU Rb;

kaxnbiii R® He3aBUCHMO BbIOHparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankununa, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwia, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
nuknoankun-Cig ankuma-, 5-10 unenHoro rerepoapmin-Ci¢ ankmna-, 4-10 djneHHOTO
rerepormkaoankui-Cig ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR", C(O)OR",
OC(O)R®, OC(O)NRR®, NRR®, NRC(O)R, NR°C(O)OR®, NR‘C(O)NR‘R®, C(=NR)R,
C(=NR)NRR®, NR°C(=NR’)NRR®, NRC(=NOH)NR‘R®, NR°C(=NCN)NRR¢, NR°S(O)R",
NR"S(0),R®, NRS(0),NRR®, S(O)R®, S(O)NR‘R", S(O),R", SFs, -P(O)RR", -P(O)(OR®)(OR"),
B(OR®); u S(0),NRRE, rne Cy6 ankun, Cy ankenun, C,¢ ankunun, Cy ranorenankun, 6-10
yieHHbld  apui, Csgo uwuknoankui, S5-10  uneHHwnii rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unennsit apun-C,¢ ankun-, Cso mukiaoankun-Cie ankui-, 5-10
yieHHbIH rerepoapui-Ci g ankui- u 4-10 dneHHbIN reTepouuKI0ankui-Ci ¢ aJKuiI- TPybl Rb,
KaX/IbIii HeOOs13aTeNIbHO, 3aMelieH 1, 2, 3 min 4 He3aBUCUMO BHIOpAHHBIMH 3aMeCTUTEsIMEI R d

kaxneii R? HezaBucumo BbiOuparoT u3 D, ranorena, Ci¢ ankuna, C,¢ ankenuna, Cog
ankununa, Cp¢ rajgoreHankuia, 6-10 unenHoro apwmna, Cs o mukimoankwia, 5-10 dieHHOTro
rerepoapuna, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apwi-Cig ankuna-, Cso
uuknoankun-Cyg ankuma-, 5-10 unenHoro rerepoapmn-Ci¢ ankwna-, 4-10 djpeHHOTO
retepounkioankui-Cg ankuna-, CN, NO,, OR¥, SR*, NHORY, C(O)R¥, C(O)NR*R*, C(O)ORY,
OC(O)R*, OC(O)NR'R*, NR'RY, NR'C(O)R*, NR*C(O)OR*, NRC(O)NR'R*, C(=NR’R",
C(=NR)NR'R¥, NR*C(=NR)NR'R*, NR*C(=NOH)NR'R*, NR*C(=NCN)NR'R*, NR*S(O)R",
NR*S(O),R*, NR*S(O),NR'R*, S(O)R*, S(ONR'R*, S(O),R*, SFs, -P(O)R'RY, -
P(O)(ORk)(ORk), B(ORk)z 5 S(O)ZNRkRk, rne Cie ankun, Cog ankenun, Cog ankunami, Cig
ranoreHankui, 6-10 unenneiii apun, Cs.jp umknoankun, 5-10 unenHsiit rerepoapun, 4-10
YICHHBIA reTepOoUnKIoanku, 6-10 unennbiil apun-Ci¢ ankumi-, Cs_jo unknoankui-Ci ¢ ankmi-, S-
10 unennsIil rerepoapun-Ci ¢ ankui- 1 4-10 dneHHbIN reTepouukiaoankui-Ci.¢ alKui- FPyIbl
R9, KaXIblH HeoOs3aTeNbHO, 3aMerneH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R %

kaxbii R HezaBucumo Beidpan u3 H, D, C;¢ ankuna, C,.¢ ankenuna, Co¢ ankununa, Ci

¢ rajoreHankuia, 6-10-unennoro apuna, Cs.jo HukIoankuia, 5-10-unennoro rerepoapuna, 4-10-
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YIEHHOro rereporukioankmia, 6-10-unenHoro apun-Cie ankuna-, Cso nuknoankui-Ci.g
ankuna-, (5-10-unenneiii rerepoapuin)-Cig ankuna- u (4-10-unenHspiit rereporukiIoankui)-Ci g
anKuna-, rae kaxnabli u3 ykasaHHbIX C¢ ankuna, Coe ankeHuna, C,g ankununa, Cig
rajioreHasikmia, 6-10-unennoro apuna, Cs.jp nukiaoankuna, S-10-unenHoro rerepoapuia, 4-10-
YJIEHHOTO rerepouukioankuia, ©6-10-unenHoro apun-Cig ankuna-, Csjo nmuxmoankmi-Cig
ankuia-, (5-10-unensbiii rerepoapui)-Cj¢ ankuna- u (4-10-uneHHbIH reTeporukIoankim)-Ci g
ankuna- B R® HeoGsi3atenbHO 3amenter 1, 2, 3 wiu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTENSIMH
Rd;

UIM Ba 3aMecTuTens R BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHM MPHCOEIUHEHBI,
00pasyroT 4-, 5-, 6- WM 7-4WIEHHYIO TeTePOAPWIBHYIO MM T€TEPOLMKIOAIKWIBHYIO TPYIIIY,
HeoO0s3aTeIbHO 3aMeleHHy o 1, 2, 3 wiu 4 He3aBUCHUMO BbIOPAHHBIMU 3aMECTUTEIISIMU Rd;

kaxnbii RY Hezasrucumo BbIOHparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankunauna, Cie ranoreHankuia, 6-10 unenHoro apuna, Cs o mukimoankwna, 5-10 dieHHOTO
rerepoapmna, 4-10 uneHHoro rerepouukinoankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
nuknoankun-Cig ankuma-, 5-10 unenHoro rerepoapmin-Ci¢ ankmna-, 4-10 djneHHOTO
rerepouukioankui-Cy ¢ ankuna-, CN, NO,, OR®, SR®, NHOR®, C(O)R®, C(O)NRR®, C(O)OR",
OC(O)R®, OC(O)NRR, NR°R®, NR°C(O)R°, NR°C(O)OR®, NR°C(O)NR°R‘, C(=NR)RS,
C(=NR)NRR®, NR°C(=NR)NRR®, NR°C(=NOH)NR°R®, NR°C(=NCN)NR°R®, NR°S(O)R",
NRS(O),R®, NR°S(O),NRR", S(O)R®, S(O)NR‘R®, S(O);R®, SFs, -P(O)R°R®, -P(O)(OR®)(OR"),
B(OR), u S(0),NRR®, rne C,¢ ankun, Cy6 ankenun, Cy ¢ ankunun, Ci¢ rajoreHankui, 6-10
yieHHbld  apui, Csgo uwuknoankui, S5-10  uneHHwnii rerepoapwi, 4-10  uieHHBIN
rerepouukyioankui, 6-10 unennsit apun-C,¢ ankun-, Cso mukiaoankun-Cie ankui-, 5-10
yieHHbIH rerepoapui-Ci g ankui- u 4-10 dyneHHbIN reTepouukIoankui-Ci ¢ aJKui- rpynbl Rd,
KaX/IbIii HeOOs13aTeNIbHO, 3aMelieH 1, 2, 3 min 4 He3aBUCUMO BHIOpAHHBIMH 3aMeCTUTEsIMEI R £

kaxbiii R HezasucumMo BriouparoT u3 H, D, Cy ¢ ankuna, Cy ¢ ankenuna, C, ¢ aNKuHUIA,
C,¢ ranoreHankuia, ¢enwna, Cs; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Cig ankuna-, Ci; mmkiaoankuwin-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenw, C, ¢ anmkunmi, Cy g ramoreHankmn, ¢peHu, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunennHsnii rerepounkioankmi, ¢GeHun-Cyg ankun-, Cs; muknoankwi-Cig amkui-, 5-6
ujieHHbIN reTepoapui-Cy g ankun- u 4-7 djaeHHbI rereporukioankun-Ci g ankui- rpymmbl RS,
KOKIbIA HeOOs3aTeIbHO, 3aMeleH 1, 2, 3 win 4 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTEIISIMU Rf;

kaxnbii R HesaBrcumo BoiOHparoT u3 D, ranorena, C,¢ ankuna, Cy¢ ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢penwna, C;; UUKIOANKHIA, 5-6 WJIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢enun-Cy¢ amkmna-, Ci; mukmoankmwn-Cie ankmna-, 5-6
yieHHoro rerepoapui-Ci¢ ankuna-, 4-7 uneHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR®, SRE NHOR?, C(O)R%, C(O)NRER®, C(O)ORE, OC(O)RE, OC(O)NR®R®, NRER?,
NREC(O)RE, NREC(O)OR?, NREC(O)NRERE, C(=NRHRE, C(=NR)NRER?, NREC(=NR)NRIR,
NREC(=NOH)NRER®?, NREC(=NCN)NRER?, NRES(O)RE, NRES(O)R%, NRES(O),NRER?,
S(O)R®, S(O)NR®R®, S(O);R®, SFs, -P(O)R®RE, -P(O)(OR®)(OR®), B(OR®), u S(O),NR®R® rme
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Ci anxmn, Cpe ankenwmn, Coe amkunaui, Cie ramoreHankui, ¢enun, Cs; uukmoankui, 5-6
YJIEHHBIN rerepoapul, 4-7 4ieHHbIH rerepouukioankui, Germi-Ci ¢ ankui-, Cs; IUKIOATKII-
Ci6 ankun-, 5-6 uneHHbll rerepoapun-Ci¢ adkuia- U 4-7 4dlieHHbIH reTeporukIoankui-Cy g
AJIKWJI- TPYIIIBI Rf, KaXIbIl HeoOs13aTeNbHO, 3aMelteH 1, 2, 3 win 4 He3aBUCUMO BBIOPAHHBIMHU
3aMeCTUTEIIMHE R h;

kaxpiii R® HesaBucumo Beidbuparot u3 H, D, Cy¢ ankuna, Cy ¢ ankennna, C, ¢ aNKUHUIA,
Ci¢ ranoreHankuna, ¢enmna, Cs; HUKIOATKWIA, 5-6 4YIEHHOro reTepoapunia, 4-7 4IeHHOro
rerepounkioankuna, ¢peann-Cig ankuna-, Ci; mukiaoankuwi-Cie ankuia-, 5-6 YJIEHHOTO
rerepoapmn-Ci ¢ ankmna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Cig ankmi, Cog
ankenun, C, ¢ ankunami, Cy g ranoreHankun, ¢peHu, C; 7 HUKIOATKUI, 5-0 YIeHHBIN reTepoapul,
4-7 wunenHwnii rerepoumkioankmi, ¢GeHun-Cyg ankun-, Cs; mukinoankumwi-Cig amkui-, 5-6
ujieHHbIH reTepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepourkiIoankui-Ci g ankun- rpynmnbl RE,
KKIbIHA HeOOs3aTeIbHO, 3aMelneH 1, 2, 3 wiu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU Rh;

Kaxablii R” He3aBHCHMO BeiOuparoT u3 OH, NO,, CN, ranorena, C;¢ ankmia, Coe
ankenwna, C,¢ ankmnauna, Ci¢ ramoreHankuna, 1uaHo-Cpg ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Cig ankmna, Cs; nmkioankuja, Cig ankokch, Cig rajoreHankokcu, amuHo, Cig

ankwiamuao, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncyibdpuumia, Cig

)
ankwicynbdonmia, kapdbammnia, Ci¢ ankunkapdammna, 1u(C;_¢ ankwin)kapbammia, kapookcu, Ci.
6  QIKIWIKapOOHMIIA, Ci6 anxokcukapOoOHMIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocyinb(onuna, Cig  ankunamuHOCcyibpoHMIA,  Tu(Cig
anKwi)aMuHoOCyIb(oHmIa, aMmuHOCyIb(poHMIaMIHO, C 6 ankuaaMuHOCYIbGoHmIAMUHO, TH(C| 6
AJIKWT)aMUHOCYIb()OHMUITAMUHO, aMUHOKapOoHmIaMUHO, Ci¢ aJKIMIaMUHOKaApOOHUJIAMHUHO H
11(C 1 QNKIIT)aMUHOKapOOHUIIAMHHO;

kaxnbiii R HesaBrucumo BoiOpaH u3 H, D, C,¢ ankuna, C, ¢ ankenuna, C, ¢ ankunmna, Cy.
¢ rasioreHankuia, 6-10-unennoro apuna, Cs.jp nukioankmna, 5-10-aieHHoro rerepoapuina, 4-10-
YJIEHHOTO TreTrepouukioankuiaa, 6-10-unennoro apun-Ci¢ ankuna-, Cs.jp uumkmoankuia-Cig
ankwuna-, (5-10-unennsbiii rerepoapun)-Cy g ankuna- u (4-10-uneHHblid rerepouukioanku)-Cy g
ankuna-, rae Ci¢ ankun, Cog ankennn, Cy ¢ ankuaui, Cig rajoreHankui, 6-10-4ieHHbIN apw,
Cs.0 uwmkmoankuy, S-10-uneHHbll rerepoapwi, 4-10-uneHHbli reTepouuKIoaNKmI, 6-10-
yineHHbld apui-Cig ankui-, Cs o muknoankmn-Ci e ankui-, 5-10-uneHHblit rerepoapui-Cig
ankuwi- U 4-10-uneHHbIN reTepoUUKIoankui-Ci ¢ aJKUia- TPYIIIBI R* kaxuplii HEOGI3ATENBHO
3amenned 1, 2, 3 unm 4 He3aBUCUMO BbIOPaHHBIMHU 3aMecTHTEAMU RY;

kaxaeii RY HesaBucumo BuiOMparoT u3 D, ramorena, Cy ankuna, Cy ankenmna, Cog
ankununa, Cpe ranoreHankuia, 6-10 unenHoro apmna, Cs. o mukimoankwia, 5-10 dieHHOrO
rerepoapmia, 4-10 uneHHoro rerepouukioankuina, 6-10 unenHoro apun-Cie ankuna-, Cso
nuknoankun-Cig ankuma-, 5-10 wunendoro rerepoapmi-Ci¢ ankmna-, 4-10 ujgeHHOTO
rerepouukioankui-Ci¢ ankuna-, CN, NO,, OR™, SR™, NHOR", C(O)R™, C(O)NR"R",
C(O)OR™, OC(O)R™, OC(ONR™R™, NHR™, NR"R"™, NR"™C(O)R"™, NR™C(O)OR",
NR™C(O)NR"R™, C(=NR)R™, C(=NR)NR"R"™, NR"C(=NR)NR"R™, NR"C(=NOH)NR™R",
NR™C(=NCN)NR"™R™, NR™S(O)R"™, NR"S(O);R"™, NR"™S(O),NR"R"™, S(O)R™, S(O)NR™R",
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S(0O),R™, SFs, -P(O)R™R™, -P(O)(OR™)(OR™), B(OR™); u S(0),NR™R"™, rue C;¢ anxun, Crg
ankenun, C,¢ ankuami, Cjg ramoreHankwi, 6-10 unennsiét apun, Csjo umkiaoankui, S5-10
YIeHHBIA retepoapui, 4-10 uneHHbIN rerepounkoanki, 6-10 unennsiii apui-Ci_g ankui-, Cs o
nukinoankun-Cyg ankuia-, 5-10 unenssiii rerepoapun-Cie ankun- u  4-10 udneHHbIN
rereporukioankun-Ci e ankuia- rpynnsl RY, xaxkmneiii Heobs3arensHo, 3amemen 1, 2, 3 umm 4
HE3aBMCHMO BbIOPAHHBIMH 3aMECTHTENSIMH R "

kaxeiii R™ HezaBucumo BbiGuparot u3 H, D, C|¢ ankuna, C,¢ ankenuna, Cy ¢ aNKuHUIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTrO
rerepouukioankuna, ¢erann-Ci g ankuna-, Ci; mmkiaoankuwi-Cig ankuna-, 5-6 YJIEHHOTO
rerepoapmi-Ci ¢ ankuna- u 4-7 4WieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy g ramoreHankmn, ¢penu, Cs 7 MUKIOATKUI, 5-6 YIeHHBIN reTepoapu,
4-7 wunenHwnii rerepoumkioankmwi, ¢eHun-Cyg ankun-, Csy; muknoankuwi-Cie amkui-, 5-6
4JIeHHOBIN reTepoapun-Cy ¢ ankuii- u 4-7 djieHHbIN rereporukioankun-C g ankun- rpymmsl R™,
KaKbIil HEOOS3aTENbHO, 3aMemteH 1, 2, 3 uiu 4 He3aBMCUMO BHIOPAHHBIMU 3aMecTUTeNsIMU R ";

kaxaeii R" HesaBucumo BoIOMparoT u3 D, ranorena, Cj ankuna, Cy ankenmna, Cog
ankuamna, Ci¢ ramoreHankmna, ¢penwna, C;; UMKIOANKHIA, 5-6 YIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢eHun-Cyg amkmna-, Ci; mukmoankmwi-Cie ankwma-, 5-6
yieHHoro rerepoapmi-Ci¢ ankumia-, 4-7 uineHHoro rerepouukioankui-Cig ankuna-, CN, NO,,
OR®, SR°, NHOR®°, C(O)R°, C(O)NR°R°, C(O)OR°, OC(O)R°, OC(ONR°R°, NR°R®,
NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR°R®, C(=NRHR®, C(=NR")NR°R®, NR°C(=NR")NR°R°,
NR°C(=NOH)NR°R®’, NR°C(=NCN)NR°R°, NR°S(O)R°, NR°S(O),R°, NR°S(0O),NR°R®,
S(O)R’, S(O)NR°R’, S(0),R° u S(0),NR°R®, rme Cy¢ anxun, Cy ankenwnn, Cy ¢ ankunun, Cig
ramoreHankmwi, ¢ermwi, Cs; wukmoankwi, 5-6 ujleHHbIH rerepoapus, 4-7 UJIEHHBIN
rereporMKIoankui, peHmn-C ¢ ankui-, Cs; nukiaoankuia-C ¢ aJKui-, 5-6 YJIeHHBIH reTepoapu-
C1.¢ ankui- u 4-7 uneHHbIN reTeporuknoankua-Cy ¢ ankuia- rpynmsl R”) kaxpiii Heo0s3aTeNbHO,
3amerneH 1, 2, 3 uau 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTENSIMA R h; U

kaxaeii R° HesaBucumo Buidbuparot u3 H, D, Cy¢ ankuna, Cy¢ ankenuna, C,.¢ aNKUHUNIA,
Ci¢ ranoreHankuia, ¢enwna, Cs; HUKIOAJKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 4JIEHHOTO
rerepounkioankmna, (erann-Cig ankuna-, Ci; mmkiaoankuwi-Cig ankwia-, 5-60 YJIEHHOTO
rerepoapmn-Ci ¢ ankuna- u 4-7 4ieHHOro rerepouukinoankui-Ci ¢ ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cyg ranoreHankmn, ¢peHui, Cs 7 MUKIOATKUI, 5-0 YIeHHBIN reTepoapu,
4-7 wunenHwni rerepounkioankmi, ¢GeHmwn-Cyg ankun-, Ciy; mukinoankmwi-Cig amkui-, 5-6
ujieHHbIH reTepoapun-Ci ¢ ankuia- u 4-7 ujeHHbIH reTepounkioankuia-Ci g ankun- rpynmnbl R°,
KKIbIH HeOOs3aTeIbHO, 3aMellieH 1, 2, 3 wiu 4 He3aBUCUMO BHIOPAHHBIMH 3aMECTHTEIISIMU R".

2. Coenunenrie mo m 1 win ero QapmaneBTUYECKH NpUeMyIeMasl COJib, TIe X?
npexncrasisier codboit N nimm CH.

3. Coenunenne mo m. 1 wiu 2 win ero ¢papMaleBTUYECKH MpUEMIIEMasl COJb, TTe X!

., ~pd
npenctasisier codoit CR
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4. CoenuHeHue 1o JEOOOMY OIHOMY W3 MIl. 1-3 win ero ¢papMaleBTHUECKH pUeMiIeMast
COJIb, THE R* BbIOuparoT u3 H, D, ranorena, C;¢ ankuna, C,¢ ankenuna, C,¢ ankununa, Cig
rajoreHankuna 1 C.¢ raJJOr€HaJIKOKCH.

5. Coepunenne no modoMy ofHOMY U3 nil. 1-3 unu ero papMaleBTHYECKH ITpUeMiIeMas
COJIb, TTIE R* BeIOMparoT u3 H, D, ranorena u C; ¢ ankuna.

6. Coenunenue no jr0boMy ogHOMY U3 mi. 1-3 uiu ero apmaneBTHYECKH MpuemieMas
conb, rae R* BeiGuparor us H, drropa, meruna i CDs.

7. CoenuHeHue 1o JOOOMYy OmHOMY U3 mil. 1-2 win ero ¢papMaleBTHYECKH pUueMyieMast
coub, re X' npencrasisier co6oii N.

8. CoenuHenwue 1o Jr000My OTHOMY U3 mil. 1-7 Uiu ero papMaLeBTHYECKH MTpUeMIIeMast
conb, rae X mpencrasisier coGoii CH.

9. CoennHenue no Jr0OOMY OTHOMY U3 Tl 1-7 uiu ero papMaleBTHYECKH MTpHeMIIeMast
coib, rae X npencrasisier coboii N.

10. Coenmnuenue no rodoMy ogHOMY U3 il 1-9 unm ero gpapmManeBTHIeCKH pueMiIeMas
coib, rae X° npencrasisier coGoii CRE.

11. Coemunenne mno mobOomy omHomy u3 mmn. 1-10 mmm ero ¢apmaueBTHUECKH
[IpUEMJIEMAst COJIb, TIE RC BeIOuparoT 13 H, D u ranorena.

12. Coemunenne mno mobOomy omHomy u3 mmn. 1-10 mmm ero ¢QapmaueBTHUECKH
NpueMJIeMasi CoJib, rae RS BbIOUparoT U3 H u dropa.

13. Coenmnnenue no r0doMy ogHOMY U3 il 1-9 unm ero gpapmMarneBTUIeCcKH mpueMieMas
coub, re X° npencrasisier co6oii N.

14. Coemunenune mno mobomy omHomy u3 mm. 1-13 wumm ero ¢QapmaueBTHUecKH
npuememas conb, rae X' npencrasnser coboit CH.

15. Coenunenne mno mobomy omHoMmy w3 mm. 1-13 wmiom ero QapmaueBTHYECKH
npuemiemasi CoJib, rie X’ npexacrasisieT coboi N.

16. Coenunenue mo 1. 1 win ero gapManeBTUYECKH TIPUEMJIEMasi COJib, Tie R2, R3, R4,
R® R® uR’, kaxnplii HE3aBUCHMO, BbiOuparoT u3 H, D, ranorena, C4 ankuna, Ci¢ ankokcu, Cs
ankenuna, Co¢ anxununa, Ci ranoresankuna, Ci¢ ranoreankokcu, CN, OR* u SR? rme Cis
ankui, Cig ankokcu, Cog ankenmn, Co¢ ankunui, Ci¢ ramoreHankui U Ci.g raJOreHaIKOKCH
TPYMIIBI RZ, R3, R4, RS, R u R7, KaXKIbI HEOOs3aTEIbHO, 3aMelleHbl 1, 2, 3 uau 4 He3aBUCHMO
BHIGpaHHBIMH 3amecTuTesiMu R”.

17. Coenunenne mno moOomy omHomy u3 mm. 1-16 umm ero (QapmaueBTHdecKH
npuemsemasi Cojb, TIe R! BoiOuparoT U3 H, D, ramorena, Ci¢ ankuna, C,¢ ankenmna, C,g
ankununa, Cpe rajgoreHankuia, 6-10 unenHoro apmna, Cs. o mukimoankwna, 5-10 dieHHOrO
rerepoapuna, 4-10 unennoro rerepouuknoankuaa, OR?, C(O)R?, C(O)NR'R?, C(O)OR?, NR°R?,
NR*C(O)R?, NR'C(O)OR?, NR*C(O)NR°R?, NRS(O),NR‘R?, NR*S(O),R*, S(O)R* u
S(O)LNR*R?, rne Ci¢ anxmn, Cr¢ ankenmn, Cp¢ ankubwmn, 6-10 unennwii apwn, Cioio
uukinoankui, S5-10 unenHbli rerepoapusl M 4-10 yneHHBI TeTEPOLMKIIOATKUI, KaKIbIH

HeoOs13aTeIbHO, 3aMerneHsl 1, 2, 3 uimu 4 He3aBUCUMO BBIOPAHHBIMH 3aMECTUTEIISIMU R".
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18. Coemunenne mno mobOomy omHomy u3 mn. 1-16 wumm ero (apmaueBTHUECKH
npuemiiemMasi CoJib, T R! BoIOuparoT u3 H, D, ranorena, C,¢ ankuna, Cy¢ rajorenankuia, 6-10
yieHHoro apwna, (s unuknoankuia, 5-10 uneHHoro rerepoapuia, 4-10 uneHHOrO
rereporpkioankuna, OR?, C(O)NR*R* u C(O)OR®, rne Cy¢ ankun, 6-10 unennsii apun, Cs o
nukinoankuia, 5-10 unenHbii rerepoapun U 4-10 uneHHBIN TeTEPOLMKIOATKWI, KaXIbIi
HeoOs13aTeNbHO, 3aMeleHsbl 1, 2, 3 uiu 4 He3aBUCUMO BHIOPAHHBIMU 3aMECTUTENSIMU R

19. Coenunenne mno mobomy omHoMmy w3 mm. 1-16 winm ero QapmaueBTHYECKH
npuemiiemMasi Cojb, TJe R! BoiOuparoT u3 H, Ci¢ anmkuna, Ci¢ rajgorenankuna, ¢enuna, 3-6
YJIEHHOTO IUKJIOAJIKIIA, S5-0 YJIeHHOro Trerepoapuiia, S5-6 YIEHHOrO TIeTepPOLMKJIOANKIIA,
C(O)NR*R* u C(O)OR?, rne Ci¢ amxkun, denun, 3-6 4NeHHbIM LUKIOAIKHJI, 5-6 UIEHHBIH
reTepoapusl U 5-6 YJIEHHBIH TeTePOLMKIIOANKIII, KaKIbIi HeoOs3aTeNbHO, 3aMelneHbl | win 2
HE3aBHCHMO BbIOPaHHBIMH 3amecTuTessivi R P,

20. Coenunenue mo JoOomy omHomy u3 mm. 1-16 wmm ero ¢QapmaueBTHUECKH
npuemnemast coib, rae R' seibuparor w3 H, mermma, CF;, C(O)OR?, C(O)NR'R?, (enna,
[UKJIONIPONMJIA, THA30JWIA, MUPA30JIWjIa, OKCA30JIMIa, MUPUMHUIWHWIA, MHPUAWHUIIA,
u3okcaszomna, 1,2 4-Tpua3onuia W MUNEPUOUHWIA, TAe (PEeHWs, LUKIOMPOMIII, THUA3OJHI,
MUPA30JIJI, OKCA30JWJI, MHPUMUIWHWJ, NHPUAWHWI, W30Kcazonwn, 1,2 4-tpuazonun u
MUTIEPUAUHIUL, KaKIbl HeOoOs3aTeNIbHO, 3aMelneHbl | winm 2 He3aBUCHUMO BBIOPAHHBIMH
3aMECTUTEIAMU Rb; u xaxnbii R* Beiouparor m3 H, Ci¢ ankuma ¥ M30KCa30J]-5-UIMETHIIA,
MpUYeM YKa3aHHBIM HM30KCA30JI-5-WJIMETHI 3aMelleH MeTWIOM W ykazaHHbli Cig aKui
HeoOs13aTenpHO 3amenied OH.

21. Coenunenue mno mobOomy omHomy u3 mn. 1-16 umm ero ¢QapmaueBTHUeCKH
npuemsiemMasl Cojib, TIJie R! BeiOupator w3 H, wmermna, CF;, C(O)OCH;, C(O)NHCHs;,
C(O)NHCH,-(3-metunuzokcazon-5-una), C(O)NHCH,C(CH3),0OH, 4-¢propbensamun-3-umna, 2-
LIMKJIOTIPOTIMJITHA30J-5-11a, S-METOKCUTHA30M-2-1ia, 2-(TMAPOKCUMETWI)IUPUANH-4-1na, 1-
(Metun-ds)- 1H-nupaszon-5-una, 2-MEeTHJIOKCa301-5-1ia, 1-merun- 1 H-mupazon-5-una,
NUPUMUIUH-3-1I1a, 2-MeTOKCUTTUPUINH-3-1JIa, 2-MeTUNTHA30J-5-1a, 3-¢rTop-2-
Metwinupuaua-4-una, 1,5-numerwun- 1H-nmupazon-4-una, 1-metun-1H-nupason-4-uma, 1,3-
numvetun- | H-mupaszon-4-una,  3,5-numerun-1H-nupazon-4-una,  1H-mupason-4-uma,  1,3-
numetun- | H-nupason-5-una, 1,4-numerun-1H-nupazon-5-una, 1-merun-1H-nupazon-3-una, 6-
(TuapOKCHMETHI)IUPUANH-3-1a, 3-meTwi- 1 H-nupason-4-una, 3-mermnm3okcazon-S-una, 1H-
1,2,4-tpuazon-1-una, 4-umaHonunepuauH-1-una, 4-ruppoxkcununepunns-1-mna, 1-(merwn-ds)-
1H-nupazon-5-una, OKCa30J1-5-una, 1-(ruIpOKCUMETHI ) [IUKJIONPOM-2-1JIa, 1-
(aTokcukapboHum)uukonpon-2-mna,  1-(N-merunamMuHOKapOOHWI )uUKIonpon-2-mia,  1-(4-
METHJITHIIEPA3HH- | -IT) IUKJIONPOT-2-1Jj1a 51 1-(N-(2-runpoxkcu-1,1-
AVUMETHIISTHIIT)aMUHOKapOOHII ) [IUKJIOTIPOTI-2-HJTa.

22. Coenunenne mo jgrobomy ogHomy u3 mm. 1-21, roe Y! BeIOuparoT u3 CFi, CCls,
CEH, CCLLH, CE,Y?, CCLY? CFH,, CCIH,, CFHY?, CCIHY?, CE(Y?), u CCI(Y?),.
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23. CoenuHenune 1o mobOomy omHomy u3 m. 1-21 wumm ero (QapmaueBTHUECKH
npuemiiemMasi CoJib, Ie Y! npencrasisier coboli C¢ rajoreHaNKuiI, MpuYeM KasKIAbli rajoreH
npencrassier coooit F.

24. Coenunenue 1o mobOomy omHomy u3 mm. 1-21 wumm ero ¢QapmaueBTHUECKH
npuemsiemasi CoJlb, rae Y! BeiOupatoT u3 CHyF, CHF,, CF; u CF,CFs.

25. Coepunenne mno mobomy omHomy u3 m. 1-24 winm ero ¢apmaneBTHYECKH
npuemsiemMasi CoJb, e RS BeiOupatoT u3 H, D, C,¢ ankuna, C;¢ ankokcu, Co¢ ankenuna, Crg
ankuauna, Cie rajoreHankuiaa, 6-10 unenHoro apwmna, Cso mukimoankwia, 5-10 dieHHOTO
rerepoapmia u 4-10 uneHHoro rerepouuknoankuia, rae Ci¢ ankun, Ci¢ ankokcu, Cy ¢ alKeHu,
Co6 anxunmn, Cy_¢ ranoreHankui, Ci ¢ ramorenankokcu, 6-10 unennsiii apui, Cs.jo HUKIOAKIL,
5-10 uneHHblii rerepoapmy U 4-10 WIEHHBIH TeTEPOLMKIOANKUI, KaXIbIiH HEoOs3aTeNbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU R’

26. Coenunenue mno JroOomMy omHomy u3 mm. 1-24 wumm ero (apmaueBTHUECKH
npuemsemMasl Cojib, TIe R® BeiOuparor w3 H, C;¢ anmkuma, 6-10 unenHoro apuna, Csg
nukioankuia, 5-10 unenHoro rerepoapuia u 4-10 unenHoro rerepouukioankmia, rae Cig
ankun, 6-10 unennsiii apmn, Csjo uukmoankwi, 5-10 unenssiii rerepoapui u 4-10 wieHHBIN
2

reTePOLMKIIOANKIII, KAKIbI HeoOs3aTeNIbHO, 3aMemeHbl | 3 unu 4 HE3aBUCUMO

2 2

BBIOpAHHBIMU 3aMECTUTEIISIMU R’

27. Coenunenue 1o JoOomMy omHomy u3 mm. 1-24 wumm ero (apmaueBTHUECKH
npuemsiemMasi CoJjib, TIe R® BoiduparoT m3 H, C;¢ amkmna, Cs¢ mukioankuiaa, 5-6 YIEHHOTO
rerepoapuna, rae Ci¢ ankun, Ci UUKIOATKMI U 5-0 YIEHHBIM TeTepOapuil, KaxKIbld
HeoOs13aTeNbHO, 3aMeLIeHbl | 1K 2 He3aBUCHMO BbIOPaHHBIMU 3aMeCTUTENSAMU R %,

28. Coepunenne mno mobomy omHoMmy u3 m. 1-24 wuinu ero (QapmaueBTHYECKH
npuemsiemMasi Cojib, TIe RS BbIOUpArOT U3 H, MeTuia, rugpoKCUMeTHIa, 3TUia, 2-THAPOKCUITHIIA,
2-(N-metunamuHo)aTHiIa, 2-(N-{rerparnapo-2H-nupan-4-ni } aMUHO )3 THIIA, LIMKJIONIpONMiIa U 1-
metui- 1 H-rerpazon-5-una.

29. Coenunenue mno JroOomMy omHomy u3 mm. 1-28 wmm ero (apmaueBTHUECKH
npuemjieMasi CoJib, TTe KaXKIbId R’ HesaBucumo BbIOMparoT u3 rajoreHa, Ci¢ ankwmna, Cig
ranoreHankmia, (enmna, Ci¢ UMKIOANKHMIA, S5-6 4YJIEHHOro rerepoapuia, 4-6 4YJIEHHOTO
rerepounkioankmna, (erann-Ci; ankuna-, Ci¢ mmkaoankwi-Ci; ankwia-, 5-60 YJIEHHOTO
rerepoapmn-Ci3 ankumna-, 4-6 uwieHHoro rerepouuknoankun-Ci s ankmna-, CN, ORk, C(O)Rk,
C(O)NR'R¥, C(0)OR*, NR*R, NR*C(O)R*, NR*C(O)OR*, NR*C(O)NR'R*, NR*S(O),R",
NRkS(O)zNRkRk, S(O)ZRk 5 S(O)ZNRkRk, rne Ci¢ ankun, C,¢ ramorenankun, (enmn, Csg
LUKJIOATIKWJI, 5-6 YIEHHBIH reTepoapuli, 4-6 4iIeHHbIH rereponukioankmi, Gennn-Ci 3 aaKui-,
Cs¢ muknoankun-Cyj ankmi-, 5-6 uwneHHbld rerepoapun-Ci; ankwi- u 4-60 YIeHHBIN
reTepouuKIoanKuiI-Cy 3 aJKUI- TPYIIIbI R’, kaspiii HeoOs3aTenbHO, 3amerneH 1, 2, 3 win 4
HE3aBMCHMO BBIOPaHHBIMH 3aMecTUTEsIMH R 7.

30. Coemunenne mno mrobomy oxmHomy u3 mm. 1-28 wumm ero (apmaueBTHUECKH

npuemsieMasi CoJib, € KaKIbIi R’ HesaBuCHMO BbIOUparoT u3 rajoreHa, Cie ankwmna, Cie



308

rajoreHankuiaa, CN, OR* u NRkRk; rne Cie alKuI Tpymmbl R9, KKIBIH HEOOs13aTENbHO,
3amerneH 1, 2, 3 unu 4 He3aBUCHMO BBIOPaHHBIMH 3aMeCTHTENAMH R .

31. Coemunenune no mobOomy oxHoMmy u3 mm. 1-28 wuimm ero (apmaueBTHUECKH
NpuemMJieMasi CoJlb, I€ KaXabli R’ HesaBucumo BbIOUparoT 3 Cj_¢ ankuna, OR* u NRFR*.

32. Coenunenne mno moOoMmy omHoMy u3 mm. 1-28 wuiam ero ¢apmaneBTHYECKH
npuemseMasi Cojlb, 1€ KaKIbli R’ HezaBHCHMO BeIOMparoT u3 Metmia, OH, N-metnnamuno u N-
(TeTparupponupaH-4-mi)aMHHO.

33. Coenunenue no grobomy oxHoMmy u3 mm. 1-27 u 29-32 wnu ero apManeBTHUECKU
npuemsiemMasi CoJib, TJie:

KayKIbIA R* nesaBucumo BoiOuparoT u3 H, D, C;¢ ankuna, C, ¢ ankenuna, C, ¢ aTKUHUIA,
Cy¢ ranoreHankwia, ¢enmna, Cs; HUKIOATKWIA, 5-6 YIEHHOro rerepoapuia, 4-7 YJIEHHOTO
rerepouukioankmna, (erann-Ci4 ankuna-, Ci; mmkiaoankwi-Ci4 ankwia-, 5-6 YJIEHHOTO
rerepoapmn-Ci4 ankuna- u 4-7 wieHHoro rerepouukinoankui-Ci 4 ankuna-, rae Ci¢ ankmi, Cog
ankenun, C, ¢ anmkunami, Cy¢ ramoreHankmi, ¢peHu, Cs 7 MUKIOATKUI, 5-6 YIeHHBIN reTepoapu,
4-7 wunenHwnii rerepounkioankmi, GeHun-Cyy ankun-, Cs; mukiaoankwi-Ciy amkui-, 5-6
4yieHHbI rerepoapun-Ci4 ankun- U 4-7 dleHHbIH reTepouukaoankui-Cyy4 ajJKui- TPYIIIbI R,
KaKJIbIi HEOOS3aTENbHO, 3aMemteH 1, 2, 3 uiu 4 He3aBMCUMO BHIOPAHHBIMU 3aMecTUTENsIMHA R %;

kaxaeii RY HesaBucumo BoiGHparor u3 D, ranorena, Cyg ankuna, Cyg ankenmna, Cog
ankuamia, Ci¢ ramoreHankmna, ¢penwia, C;; UUKIOANKHIA, 5-6 WIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢eHun-Cig amkmna-, Ci; mukmoankmwi-Cie ankmia-, 5-6
yieHHoro rerepoapui-Ci.¢ ajakuia-, 4-7 uieHHoro rereporukioankmin-Ci ¢ ankuna-, OH, NO,,
CN, ramorena, Cj;¢ ankxokcu, C;¢ ramoreHankokcu, amuHO, Ci¢ amkunmamuHo, 1u(Cjg
ankun)amuHo, Tho, Ci¢ anmkunruo, Ci¢ ankuicynbpunmna, Ci¢ ankuicyibdonuna, kapdamuna,
Ci¢ anxkunkapbammna, au(Cie ankun)kapbammna, kapbokcu, Ci¢ anxunkapbonwmna, Cig
ANIKOKCUKapOOHMIIa, Cis ANKHIIKApOOHUIAMUHO, Cis ANKUJICYJIb() OHHIIAMHHO,
amuHocynbponuna, Cig¢ ankunamuHocyinbpoHmna, 1u(Cie  amKuia)aMUHOCYJIb(GOHMIIA,
aAMHHOCYJIb()OHMIIAMUHO, Cis ANKHJIAMHHOCYJIb()OHIIIAMHHO, m1(Ci
AJIKWJT)aMUHOCY Ib(DOHUIIAMUHO, aMUHOKapOoOHMIaMUHO, Ci¢ aNKHJIAMUHOKApPOOHHUIIAMHUHO W
mu(C¢ ankwi)amuHokapOonmnamuuo, rae Cig ankuwn, Coe ankenwn, C,g amkumumn, Cig
ranoreHankwi, ¢enwn, Cs; wmkmoankwn, 5-6 ujleHHBIA rerepoapusi, 4-7 YJIeHHBIH
rerepounkIoanki, Gpermn-Ci g ankui-, Cs 7 TUKI0aIKuI-C ¢ aTKHI-, 5-6 YJICHHBINA TreTepoapui-
C 1.6 ankun-, 4-7 4aeHHBIN reTepOUUKIOATKUNI-C ¢ aJTKUII- TPYIIITHI RY, kaxnblii HEOOS3aTEIBHO,
3amerneH 1, 2, 3 unm 4 HE3aBUCHMO BBIOPaHHBIMH 3aMECTHTEIAMH R ", 1

kaxaeii R" nHesaBucumo BoiOmparor u3 OH, NO,, CN, ranorena, Ci¢ ankuna, Cig
ankenmna, C,¢ ankmauna, Cig ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Cig¢ ankmna, Cs; nmkioankuja, Cig ankokch, Cig rajoreHaJkokcu, amuHo, Cig

ankmnamuHo, 1u(Cie ankmm)amuno, THo, Ci¢ ankwmntno, Cie ankuwicynpdpunmna, Cie

2
ankwuicynbponmna, kapdammna, Ci¢ ankunkapOammia, nu(Ci.¢ ankun)kapbamuna, kapooken, Ci-
6  aJKIWIKapOOHWIA, Cis  anxokcukapOOHMIA, Ci6  anxunkapOonmnamuuo, Cig

ankwicynbonmwtamuao,  amuHocynbponuna, Cie  ankunamuHOocyibpoHmIa,  au(Cie



309

ankwi)aMuHoOCyIb(oHmIa, aMmuHOCyIb(poHMIaMIHO, C.6 anKuIaMIUHOCYIbGOoHIIAMUHO, TU(C| 6
AJIKWJT)aMUHOCYIb()OHMITAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aJKIMIaMUHOKApOOHHJIAMHUHO H
11(C ¢ QNKIIT)aMUHOKapOOHUIIAMHHO.

34. Coenunenue no mobomy oxHomy u3 mm. 1-27 u 29-32 wnu ero ¢apManeBTHYECKH
npuemiieMasi CoJib, I/Ie:

kaxbii R* HesaBrcHmo BeiOupatoT u3 H, C¢ ankuna, C; ¢ ranoreHankuia, penuna, Cs;
LIMKJIOAJIKMIIA, 5-0 YJIEHHOro rerepoapwia, 4-7 4JIEHHOro rerepormkioankuia, (penmn-Cj4
ankuna-, Csy uuknoankmi-Cy 4 ankuna-, 5-6 ujieHHoro rerepoapuii-Ci 4 ankuia- u 4-7 4JIEHHOTO
rerepounkoankun-Cy 4 ankuna-, rae Cig ankwmn, Cig ramoreHankwi, ¢penwt, Cs; LUKIOATKHIII,
5-6 wuneHHbI rTerepoapwy, 4-7 ujeHHbIA reTepouukioankui, ¢GeHmwt-Cyy ankwi-, Csz
uuknoankun-Cy 4  amkun-, 5-6  uneHHbd rerepoapun-Ci4 ankwn- u 4-7  4YJICHHBIA
reTepouuKIoanKuia-Cy 4 aJKU- TPYIIIbI RY, kaxzmpii HeoGs3aTenbHO, 3amemer 1, 2, 3 wm 4
HE3aBMCHMO BBIOPAHHBIMU 3aMecTUTeNsIMA R 4 1

kaxaeiii R? HesaBucumo BuIOMparoT m3 rajorena, C¢ ankuna, Ci¢ ranorenankuna, OH,
CN, Cy ankokcn, Cj ¢ ranorenankokcu, aMuHo, Ci¢ ankmnamuno, au(Ci¢ ankuin)amuuo, Cig
ankwicynbdonmia, kapbammna, Cy¢ ankunkapbammna, 1u(C ¢ ankmn)kapdbammia, kapookcu, Ci.
6  QIKIIKapOOHMIIA, Ci¢  anxokcukapOOHWMIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbdonmwiamuao, amuHocynbhonmna, Ci¢ ankwiamuHocyiabpormna u  au(Cie
AJIKWIT)aMHUHOCY Tb(POHUIIA.

35. Coenunenue no mobomy oxHoMy u3 mm. 1-27 u 29-32 wnu ero ¢apManeBTHUECKH
npuemMieMasi CoJib, IA€ KaXKIbli R* nezaBucumo BoIOuparoT u3 H, Ci¢ anmkuna, Cs7 UKI0ATKHIIA
u 4-7 unenHoro rerepouukioankuna, rae Cie ankui, Cs; OUKIoankuwn v 4-7 4YjIeHHBbIN
reTepOLMKIOANKII Ipymmsl RY, Kasmplii HeoGsS3aTeNbHO, 3aMeleH 1 Wi 2 He3aBHCHMO
BbIOpaHHBIMU U3 C | ATKUJIBHBIX TPYIIIL.

36. Coenunenne no moOoMy omHoMmy wu3 mm. 1-21 uimm ero ¢apmaneBTHYECKH
npuemseMast cob, rae Y' u R, BMecte B aToMOM yriiepona, k KOTOPOMY OHM TIPUCOENMHEHDL,
obpaszyroT 4-, 5-, 6- Wwin 7-4WieHHYI UHUKJIOAIKHIBHYIO TPYIIy, KOTOpas HeoOs3aTelbHO
3amenieHa | wim 2 3aMecTUTesIMU, He3aBuCUMO BbiOpaHHbiMU U3 Cl u F.

37. Coemunenne mno mobomy oxmHomy u3 mm. 1-21 wimm ero (apmaueBTHUECKH
npuemneMast contb, tae Y' u R®, BMecte ¢ aToMoM yriepona, K KOTOPOMY OHM MPHCOEIMHEHBI,
00pa3yroT 2-PTOPLUUKIONEHTHIIBHYIO TPYIIY.

38. Coemmnenne mno mobomy oxmHomy u3 mm. 1-37 wuiam ero (apmaueBTHUECKH
npuemiiemasi Cojib, rie R’ npezncrasisier codboit H.

39. Coemunenuss mo mobomy oxHoMmy u3 mm. 1-38 wunm ero (QapmauneBTHUecKH
npuemMJieMasi CoJlb, rae R, R’u R7, KOKABIN, TPEACTaBISIOT codoit H.

40. Coenunenue mno mobOomy omHomy u3 mn. 1-39 wumm ero (QapmaueBTHUECKH
npuemyemMasl Cojib, rae Kaxaeii R® mHesaBucumo BeidbuparoT m3 H, D, Ci¢ ankmma, Cig
rajoreHankwia, (ermna, Cs; UukIoankmia, S5-6 YIEHHOro rerepoapuia, 4-7 HYIEHHOTO
rerepounkyioankmna, (peann-Cig ankmna-, Csy mukiaoankmwi-Cie ankwia-, 5-0 YIEHHOTO

rerepoapi-Ci¢ alikuia- U 4-7 4WieHHOro rereporukiaoaikuia-Cig ankuia-, rae Cig ankui, Cig
2 2
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ramoreHankwi, ¢enmwi, Csy wmukIoankwi, 5-6 ujleHHBIA rerepoapui, 4-7 UJICHHBIH
rerepourkIoaNKi, GpeHm-Ci g ankui-, Cs7 UKI0anKuiI-C ¢ aTKWI-, 5-6 YJICHHBINA TreTepoapu-
C .6 ankun- u 4-7 4eHHbIN reTeporuKI0anKui-Cy g aITKUII- TPYIIIbI R?, kaxplii HeOOA3aTENBHO,
3ametieH 1, 2 nnu 3 HE3aBUCHMO BBIOPAHHBIMU 3aMeCTUTESIMU R b,

41. Coenunenue mo JroOomy omuomy u3 mm. 1-39 wumm ero (QapmaueBTHUECKH
npuemneMass Coib, rjae Kaxabli R* HezaBucumo BwuiObuparor u3s H, Ci¢ amkuma, Cig
rajorenasikmia, penmn-Cy g ankuna-, Cs 7 unkinoankmi-Cj ¢ aiKuna-, 5-6 4JIeHHOro reTepoapu-
Ci¢ amkmna- u 4-7 wuneHHoro rerepouukiaoankmin-C;¢ ankmna-, rne Cig ankun, Cig
ranoreHankmi, Germn-Cy g ankui-, Cs 7 qukiaoaikumi-Cy ¢ ankui-, 5-6 djaeHHbld rerepoapui-C g
ankun- u 4-7 uneHHbl reTepouukaoankun-Cy g ankun- rpynnsl R?, Kaxmblii He0OA3aTebHO,
3amernieH |, 2 nim 3 He3aBUCHMO BBIOPAHHBIMH 3aMeCTHTEISIMA R b,

42. CoenuHenue 1o JroOomy omHomy u3 mm. 1-39 wmm ero (QapmaueBTHUECKH
npuemiemMasi cojb, rae kaxawni R* Beiouparor m3 H, Cig ankmna M M30KCA30JI-5-UIMETHIIA,
MPUYEM YKa3aHHBIN H30KCA30JI-5-UIMETUI 3aMEIIEH METHUJIOM.

43. CoenuHenue 1o JoOoMy omHomy u3 mn. 1-42 wumm ero (QapmaueBTHUECKH
npuemiieMasi CoJib, A€ KasKIbIi R® HesaBucHMO BbIOMparoT u3 rajoreHa, Ci¢ ankwmna, Cog
ankenuna, Co¢ ankununa, Cj¢ ramorerankmna, 6-10 unennoro apuna, Cs.jo uuknoankumia, 5-10
4jeHHOro rerepoapuna, 4-10 unennoro rerepoumknoankuna, ORS, C(O)R°, C(O)NR'R®,
C(O)OR’, OC(O)R®, OC(O)NRR®, NRR®, NR°C(O)R®, NR°C(O)OR*, NR°C(O)NR‘R®, S(O)R®,
S(O)NRR®, S(0O),R" u S(0),NRRE, rne Ci ankun, Cy¢ ankenun, Cy ¢ ankuaun, 6-10 4ieHHbINH
apun, Csjp uukioankui, 5-10 uneHHblll rerepoapun U 4-10 YIeHHBIM IeTEPOLIUKIIOAIKUII,
KaXIbIii HEOOsI3aTeNbHO, 3aMelleHbl | Ui 2 He3aBUCHMO BBIOPaHHBIMU 3aMecTUTENsIMU R 4

44, CoenuHenue 1o JroOOMy omHoMmMy u3 mm. 1-42 wuau ero (apmaueBTHUECKH
npuemseMasi CoJib, TIe KaKIbIi R® HesaBuCHMO BbIOMparoT u3 ranoreHa, Ci¢ ankuna, Csg
mukoankuiaa, OR® u C(O)NRRE, rae Cig ankun u Cs¢ UMKIOANKA, KAXKIbIH HEOOS3aTENbHO,

3aMenieHbl | wiM 2 He3aBUCHMO BBIOPAHHBIMU 3aMECTUTESIMU R d BeIOpanHbIMU 13 D, Cig

,
ankuna u OH; u kaxmyro rpynny R® HesaBucumo BoiGuparot u3 H u Cy ¢ ankuna.

45. Coenunenue mno JroOoMy omHomy u3 mm. 1-42 wmm ero (apmaueBTHUECKH
mpuemiemMasi Conmb, The Kaxmblii R” HesaBucuMo BeIGHparoT u3 dropa, Meruma, CDs,
rugpokcumernia, Mmerokcr, C(O)NH,, uuknonponuia u 3-MeTHIN30KCa30J1-5-1Ja.

46. Coenunenue 1o JroOomMy omHomy u3 mm. 1-45 wmm ero (QapmaueBTHUECKH
npuemiieMasi CoJib, Tae:

kaxapii R HesaBucumo BeiouparoT u3 H, D, Cy ankuna, Cy¢ ankennna, C,.¢ aNKkuHUIA,
Ci6 ranorenankmna, ¢enmna, Cs; OUKIOATKWIA, 5-6 UYIEHHOro rerepoapmnia, 4-7 4I€HHOTrO
rerepounkioankmna, (eann-Ci4 ankwna-, Ci; mmkiaoankwi-Ci4 ankwia-, 5-0 YJIEHHOTO
rerepoapmn-Ci4 ankuna- u 4-7 4ieHHoro rerepouuknoankui-Ci 4 ankuna-, rae Cie ankmi, Cog
ankenm, Cy.¢ anmkunami, Cj.¢ ramoreHanKwI, ¢peHu, Csy HUKIOATKUI, 5-0 YIeHHBIN TreTepoapu,
4-7 unenHeli rereponmkioankwi, GeHun-Ciy4 ankwi-, C3; nukinoankmn-Ciy4 ankuwi-, 5-6
ujieHHbIH rerepoapun-Ciy ankui- ¥ 4-7 dieHHbIH reTeponuknoankun-Cy ankui- rpymms R,

KKIbIA HeOOs3aTeIbHO, 3aMelneH 1, 2, 3 win 4 He3aBUCUMO BIOPAaHHBIMU 3aMECTUTENSIMU R d;
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kaxbii R HesaBucuMo BoiOHparoT u3 D, ramorena, Ci¢ amkuna, Ci ankenmna, Cog
ankunmna, Ci¢ ramoreHankmna, ¢enmwina, C;; UUKIOANKWIA, 5-6 WiIEHHOro rerepoapwia, 4-7
YJIEHHOTro reTeporukioankuia, ¢eHun-Ci¢ amkmna-, Ci; umuknoankmwi-Cie ankwia-, 5-6
yjieHHoro rerepoapui-Ci.¢ ajnkumia-, 4-7 uieHHoro rerepouukioankmin-Ci ¢ ankuna-, OH, NO,,
CN, ranorena, C;¢ ankokcu, C;¢ ranoreHankokcu, amuHo, Ci¢ ankunmamuno, au(Cie
ankun)amuHo, Tho, Ci¢ anmkunruo, Ci ¢ ankuicynbpunmna, Ci¢ ankuicyibdonuna, kapdamuna,
Ci¢ anxkunkapbammina, au(Cie ankun)kapbammna, kapOokcu, Ci¢ anxunkapbonwmna, Cig
aNKOKCUKapOOHMIIa, Cis ANKUIKapOOHUIIAMHUHO, Cis6 ANKWICYJIb(G) OHUTAMUHO,
amuHocynbdonmna, Cie¢ ankunamuHocyinbponmna, 1u(Cie  amKUI)aMUHOCYJIB(GOHMIIA,
aAMHHOCYJIb()OHMIIAMUHO, Cis ANKMJIAMHHOCYJIb() OHIIIAMHHO, m1(Ci
AJIKWJT)aMUHOCY Ib(DOHMIIAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aNKHJIAMUHOKApPOOHHIIAMHUHO H
mu(Ci¢ ankwi)amunokapOonmiamuuo, tae Cig ankun, Coe ankenwn, C,g amkumumn, Cig
rajoreHankmwi, ¢enmwt, Cs; wukmoankwn, 5-6 uieHHbIA retepoapuni, 4-7 YJIeHHBIH
rerepourkioanki, Gpermn-Ci g ankui-, Cs 7 TUKI0aTKI-C ¢ aTKWI-, 5-6 YJICHHBINA TreTepoapu-
C 1. ankun-, 4-7 4jaeHHBIN reTepOUUuKIOaTKUI-C) ¢ aJTKUII- TPYIIbI Rd, Ka)KIbIi HEOOSI3aTENIBHO,
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BHIOPAHHBIMH 3aMECTUTEIISIMU Rf; u

kaxnbii R' HezaBucumo BoiOuparoT U3 OH, NO,, CN, ranorena, C;¢ ankuna, Cyg
ankenmna, C,¢ ankmauna, Ci¢ ramoreHankuna, 1uaHo-Cig ankmia, HO-Ci¢ ankuna, Cig
ankokcu-Ci ¢ ankmna, Csy; nmkimoankuja, Cig ankokchn, Cig rajoreHalkokcu, amuHo, Cig
ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntno, C;¢ amkuncynbdpuumna, Cig
ankwicynbdonmia, kapdbammna, Ci¢ ankunkapdammna, 1u(C;_¢ ankwi)kapdbammia, kapookcu, Ci.
6  QIKIIKapOOHMIA, Cis  ankokcukapOOHMIA, Cis anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbponuna, Cie  ankunamuHOocyibdoHmIa,  au(Cie
AJIKIJT)aMUHOCYJIb(OHMIIA, aMHUHOCYIbGoHIIAMUHO, C|_¢ anmkuinaMuHocyibponmtamMuto, 1u(Ci g
AJIKIJT)aMUHOCYJIB()OHUIIAMUHO, aMUHOKapOoHmIaMuHO, Ci¢ aTKMIaMUHOKApOOHHJIAMHHO U
11(C 6 aIKIIT)aMUHOKapOOHMIAMUHO.

47. CoenuHenue 1o JroOomMy omHomy u3 mm. 1-45 wmm ero (apmaueBTHUECKH
npuemiemMasl Conb, rae kaxkabii RS HesaBucumo Bwiomparor m3 H, Cig anxuma u Cig
ranorenankuna, rae Cig ankun u Cig rajgoreHankun rpynmbl RS, kaxabii HeoOS3aTENbHO,

3amemieH 1, 2, 3 win 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTHTENsIMU R U KaXKIbIA R¢

;
He3aBuCcUMO BbiOMparoT u3 D, ramorena, C;¢ ankuia, Ci¢ ramorenankumima, OH, CN, C¢
ankokcH, Cy¢ rajoreHankokcu, aMuHo, Cj ¢ ankunamMuHo u au(C ¢ alTKUI)aMUHO.

48. CoenuHenune 1o JoOomMy omHomy u3 mn. 1-45 wmm ero (QapmaueBTHUECKH
npuemyIeMasl Collb, Tae Kaxayro rpynmy R° HeszaBucumo Beibuparor m3 H u Cig ankuna; u
KayKIbIA RY HesaBucumo BeIOuparoT u3 D, C; ¢ amkuna u OH.

49. Coengunenmue 110 1. 1 wu ero ¢papMaleBTHUECKH IpUeMiieMast CoJlb, Ie:

X2 npencrasisier codoit N win CRZ;

x* MPEeICTaBIISIET COOOM CR4;

X3 npencrasisier codoit N win CRS;

X° npencrasisier codoit N win CR6;
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X’ MPEICTaBIISIET COOOM CR’;

roe 0 win 1 X° u X® npencrasisior co6oii N;

R? npenctasisier codoit H, ranoren, CN, C ¢ ankun mu Ci_g raJIoreHaIKuI,

R? npenctasisier codoit H, ranoren, CN, C_¢ ankun mnu Ci_g raJIoreHaIKuI,

R* npexacrassier coboit H, ranoren, CN, Cy¢ anxun mu Cy_g raloreHaIKuI,

R’ npexacrasisier coboii H, ranoren, CN, Cy¢ anxun miu Cj_g ralOreHaIKU,

RS npexacrasisier coboit H, ranoren, CN, Ci¢ ankun mu Cj.g ralOreHaIKU,

R’ npenctasisier coooit H, ranoren, CN, C; ¢ ankun miu Ci_¢ raJloreHaIKuI,

R! BoiOuparoT u3 H, D, ramorena, C;¢ ankuna, C,¢ ankenwna, C,¢ ankuamna, Cig
ranorerankuia, 6-10 unenHoro apwuna, Cs.jp uuknoankuia, 5-10 unenHoro rerepoapuia, 4-10
unenHoro rerepounuknoankuna, OR? C(O)R?, C(O)NR'R?, C(O)OR?, NR*R?, NR*C(O)R?,
NR*C(O)OR?, NR*C(O)NR’R?, NR*S(0),NR*R?, NR*S(0),R?, S(O);R* u S(O),NR°R?, rue C;
ankun, Co¢ ankenun, C,¢ amkuami, 6-10 unennbiit apun, Cs.jp nukimoankwt, S5-10 dneHHbIN
rerepoapusl U 4-10 YIeHHBI TeTePOLMKIIOANKII, KaKIbIi HEeoOs3aTeNbHO, 3aMellensl 1, 2, 3
WK 4 HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMU R";

Y! npenctaBisier coboit Cig TaloreHanKwi, Thae KaXAbld TajioreH He3aBUCHUMO
BoiOupatoT 3 Cl n F;

R® BoiOuparoT u3 H, D, C,¢ ankuna, Ci4 anmkokcu, C,¢ ankenmna, Co g ankunamia, Cig
rajioreHasikmia, 6-10 unennoro apuna, Cs. o uukioankuia, 5S-10 unennoro rerepoapuia u 4-10
YJIEHHOro retepouukioankuna, rae Cie ankun, Ci¢ ankoken, Cy¢ ankenun, Cy ¢ ankuaui, Cig
rajoreHankui, 6-10 unennsiii apun, Cs.p nukinoankun, 5-10 uneHHbil rerepoapun u 4-10
YJIEHHBIN TeTePOLMKIIOANIKIUI, KaKIbIi HeoOs3aTeNbHO, 3aMellensl 1, 2, 3 win 4 He3aBUCHUMO
BbIOPaHHBIMHU 3aMECTUTEIISIMU R9; WJIN

Y' u R®, B7Mecte B aToMom yriiepoaa, K KOTOPOMY OHHU MPUCOEIUHEHBI, 00pas3yioT 4-, 5-,
6- Wi 7-4JeHHYI0 LMKJIOAJKWIBHYIO TPYIIy, KOTOpas HeoOs3aTeNbHO 3amelneHa | wim 2
3aMECTHUTEJISIMH, He3aBUCUMO BbiOpaHHbIMU U3 Cl u F;

Ka)KI bl R’ HezaBHCHMO BbIOMparoT u3 ranoreHa, Ci¢ amkuna, Ci¢ rajoreHaykuia,
benuna, Cs¢ UUKIOATKUIA, 5-6 4JIEHHOro rerepoapuia, 4-6 UYJEHHOTO TeTEePOLIMKIIOATKUIIA,
benun-C 3 ankuna-, Cs ¢ nuknoankmi-Cy 3 ankuia-, 5-6 ujaeHHoro rerepoapui-Ci 3 ajakuna-, 4-6
YJIeHHOro rerepouuknoankui-Cy s ankmna-, CN, ORk, C(O)Rk, C(O)NRkRk, C(O)ORk, NRkRk,
NR*C(O)R*, NR*C(O)OR*, NR*C(O)NR'RY, NR*S(O),R*, NR*S(0),NR'R*, S(O)R*, wu
S(O)ZNRkRk, rne Ci¢ anxun, Cp¢ rajporenankwn, (enun, Cs¢ UMKIOATKHI, 5-6 UJIEHHBIN
rerepoapu, 4-6 4jaeHHbIN rerepounkioankum, GeHmn-Cy 3 amkun-, Cs ¢ nukinoankmi-Cy 3 aaKui-,
5-6 uneHHbIN rerepoapun-Ci.3 ankui- U 4-6 4ieHHbIN reTepolrKIoankuia-Ci 3 alKuil- TPYMIbI
R9, KaX bl HeoOs3aTeNbHO, 3aMelieH 1, 2, 3 wim 4 He3aBUCUMO BBIOPAHHBIMHU 3aMECTHTEIISIMU
R %

kaxaeiii R* HezaBucumo Beidbuparot us H, D, C; ankuna, C;¢ ranorenankuna, Gpenuna,
C3.7 nukioankmia, 5-6 4jieHHOro rerepoapuia, 4-7 wieHHOro rerepouunkinoankuia, Germi-Ciq
ankuna-, Cz.; muknoankmi-Cie ankuna-, 5-6 ujieHHoro rerepoapuii-Ci.g ankuia- u 4-7 4JIEHHOTO

rerepounkyioankimi-Cy_g ankmna-, rae Cig ankwmi, Ci ramorenankmwi, ¢penmt, Cs.; LIUKIOATKHIIL,
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5-6 wuneHHbI rerepoapwi, 4-7 uieHHbIH rerepouukioankui, ¢GeHmwt-Cre ankwi-, Csz
uuknoankun-Cyg anmkun-, 5-6 uneHHbl rerepoapun-Ci¢ ankwn- u  4-7  4IeHHbIN
rereporukIoankun-Cyg ankun- rpynnbl R®, kaxnabii HeoOs3aTenbHO, 3amerned 1, 2 wma 3
HE3aBHCHUMO BBIOPaHHBIMH 3aMecTUTes MU R b,

kaxnbii R® HezaBuCHMO BbIOuparoT u3 ranoreHa, C;¢ anmkuna, Cpe ankenuna, Crg
ankunmna, Ci¢ ramoreHankuna, 6-10 umenHoro apuia, Csjo mukioankuia, 5-10 uineHHOro
rerepoapuna, 4-10 unennoro rerepoumknoankuna, OR®, C(O)R®, C(O)NR'R®, C(O)OR®,
OC(O)R®, OC(O)NR‘R®, NR°R‘, NR°C(O)R®, NRC(O)OR®, NR‘C(O)NRR‘, S(O)RS,
S(O)NRR®, S(O),R® u S(0),NRRE, rue Ci¢ ankun, Cy ankenun, Cy¢ ankunun, 6-10 4ieHHbIH
apun, Cs.jp pukioankuwi, 5-10 uneHHbI rerepoapun u 4-10 YIeHHBIM TeTEPOLIUKIIOATKUIL,
KaXIbIi HEOOs13aTENIbHO, 3aMeLIeHbI | HTH 2 He3aBHCUMO BBIOPAHHBIMU 3aMeCTUTENSIMU R d.

kaxnbii RY Hezasrucumo BbIOMparoT u3 D, ramorena, C;¢ amkuna, C,¢ ankenuna, Cog
ankunmna, Cy¢ ramoreHankmna, ¢penuna, C;; UMKIOANKHUIA, 5-6 YIEHHOro rerepoapwia, 4-7
YJIEHHOTO reTeporukioankuia, ¢enun-Cyg amkmna-, Cs;; mukmoankmn-Cpe ankwna-, 5-6
yieHHoro rerepoapmi-Ci¢ ankuna-, 4-7 uneHHoro rereporukioankmin-Cy ¢ ankuna-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcu, amuHO, Ci¢ anmkumamuHo, au(Cig
ankwi)amuHo, THO, Ci ¢ ankuntuo, Ci ¢ ankmicynbpununa, Ci¢ ankuiacynbonua, kapdamua,
Ci¢ amxunkapbammna, mu(Cie ankmn)kapOamuia, kapbokcu, C;g anmkumkapOonmna, Cig
AJIKOKCUKapOOHMIIa, Cis ANKUIKApOOHUIIAMIHO, Cise ANKIIICYJIb() OHUITAMUHO,
amuHocyibonmna, Cig ankunamuHocyinbpoHmma, 1u(Cig  amKuUi)aMHUHOCYJIB(MOHMIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKMJIAMUHOCYJIb()OHIIIAMHHO, m11(Ci6
AJIKWT)aMUHOCYIb()OHMUITAMUHO, aMUHOKapOoHmIaMUHO, Ci¢ aJKIMIaMUHOKaApOOHUJIAMHUHO H
mu(Ci ankun)amuHokapObonunamuuo, rae Ci¢ ankun, Coe ankenuwn, C,¢ amkunun, Cig
rajoreHankmi, ¢Genwn, Cs; OUKIOANKWI, S5-6 uleHHbIH rerepoapws, 4-7 YIEHHBIN
reTepoLMKIoanKui, peHmn-C ¢ ankui-, Cs.; nukiaoankui-C ¢ aJKui-, 5-6 YIeHHBIH reTepoapu-
C 1.6 ankwui-, 4-7 4jaeHHBIN reTepOUUKIOATKUI-C] ¢ AJTKUII- TPYIIITHI Rd, Ka)KIbI HEOOSI3aTEIbHO,
3amerneH 1, 2, 3 umu 4 HE3aBUCUMO BBIOPAHHBIMH 3aMECTUTEISIMU Rf;

kaxnpii R HesaBucumo BoiOuparoT U3 OH, NO,, CN, ranorena, C;¢ ankuna, Cig
ankenmna, C,¢ ankmnuna, Cig¢ ramoreHankuna, 1uaHo-Cpe ankmiaa, HO-Ci¢ ankuma, Cig
ankokcu-Ci g ankuna, Ci; nmkioankuja, Cig ankokcH, Cig rajmoreHankokcu, amuHo, Cig
ankwiamuno, au(C,¢ ankwi)amuuo, THO, Ci¢ amkuntuo, C;¢ amkuncyibdpuumia, Cig
ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbammna, 1u(C;¢ ankmn)kapdbammia, kapookcu, Ci.
6  QIKIIKapOOHWMIA, Ci¢  anxokcukapOOHMIA, Ci6 anxunkapOonmnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbhonuna, Cig¢  ankunamuHOCyibpoHMIA,  au(Cie
ankwi)aMuHoCyIb(oHmIa, amuHocynb(ponuaamMuHo, C1¢ ankuaaMuHoCyIbGoHmIaMUHO, TU(C| 6
AJIKWJT)aMUHOCY Ib()OHMIIAMUHO, aMUHOKapOoHMIaMUHO, Ci¢ aJKHJIaMUHOKApOOHHJIAMHUHO H
1u(C ¢ QJIKIIT)aMIHOKapOOHUITAMUHO,

kasxnbii R HesaBrcnmo BoiOuparoT u3 H, D, Ci¢ ankuna, Cy ¢ ankenmna, Ci.¢ aTKHHUTA,
Ci¢ ramorenankuia, ¢enmwrta, Cz; OUKIOATKWIA, 5-6 WIEHHOro rerepoapuia, 4-7 4YJIEHHOTO

rerepormkioankuia, ¢Gpenun-Ci4 ankwmna-, Ciy nuknoankun-Ci4 ankuna-, 5-6 YIEHHOTro
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rerepoapmi-Ci4 ankuna- u 4-7 4ieHHOro rerepouuknoankui-Ciy4 ankuna-, rae Cie ankmi, Cog
ankenmn, C,¢ ankunani, Cy_g ramoreHankwI, ¢peHu, Cs 7 MUKIIOATKUN, 5-6 YICHHBIN reTepoapu,
4-7 wunenuwlii rerepounkioankmwi, ¢GeHun-Ciy ankuin-, Cs; muknoankuwi-Ciy ankui-, 5-6
4yieHHbIN rerepoapun-Ci4 ankun- U 4-7 4ieHHbIH reTepouukaoankui-Cyy4 aaKui- TPyIIbI R,
KKl HEOOSI3aTeNbHO, 3aMelteH 1, 2, 3 uiu 4 He3aBUCHMO BHIOpaHHBIMU 3aMecTUTeNsIMU R 4

kaxaeii R? HesaBucumo BuiGuparor u3 D, ranorena, Cy¢ ankuna, Cp¢ ankenuna, Cog
ankuamia, Ci¢ ranoreHankwia, ¢penmna, Cs; nuKIoankuina, 5-6 4ieHHOro rerepoapwuna, 4-7
YJIEHHOTO reTeporukioankuiaa, ¢enun-Cyg anmkwna-, Ci; umuknoankun-Cpe ankwna-, 5-6
yieHHoro rerepoapui-Ci¢ ankumia-, 4-7 uneHHoro rereporukioankmi-Cy ¢ ankuna-, OH, NO,,
CN, ramorena, C;¢ ankokcu, C;¢ ramoreHankokcu, amuHo, Ci¢ anmkumamuHo, au(Cig
ankun)amuHo, THO, Ci ¢ anmkuntuo, Ci ¢ ankuncynbpununa, Ci¢ ankuiacynbdonuia, kapdamua,
Ci¢ amxunkapbammina, mau(Cie ankwmn)kapOamuna, kapbokcu, C;¢ ankuimkapOonmna, Cig
ANKOKCUKapOOHMIIa, Cis ANKUIKApOOHHUIIAMHIHO, Cie ANKUICYJTb() OHUTAMUHO,
amuHocynbdonmna, Cig ankunamuHocyinbpoHmna, 1u(Cie  aKUT)aMHUHOCYJIB(GOHIIIA,
aMHHOCYJIb()OHMIIAMHUHO, Cis ANKIJIAMHHOCYJIb() OHIIIAMHHO, m1(Ci6
AJIKWIT)aMUHOCY Ib(DOHMIIAMUHO, aMUHOKapOoHWIAMUHO, Ci¢ aNKHUJIaMUHOKApOOHHJIAMHUHO H
mu(Ci¢ ankwi)amuHokapOonmiamuuo, tae Ci¢ ankwn, Coe ankenwt, C,e amkumuun, Cig
rajoreHankmwt, ¢enmwt, Cs; wukmoankwn, 5-6 uieHHBIA rerepoapuyi, 4-7 UJIEHHBIH
rerepounkIoaNKim, GpeHm-Ci ¢ ankui-, Cs 7 TUKI0anKuiI-C ¢ aTKWI-, 5-6 YJICHHBINA TreTepoapul-
C1.6 ankun-, 4-7 4jaeHHBIN reTepoUnuKIoanKui-Ci ¢ aIKUI- TPYIIbI RY, kaxnblii HEOOS3aTEIBHO,
3amerneH 1, 2, 3 unu 4 HE3aBUCHMO BBIOPaHHBIMH 3aMeCTHTEIIMHU R ", 1

kaxaeii R" Hesasucumo BbiOuparor u3 OH, NO,, CN, ranorena, Ci¢ ankuna, Cig
ankenmna, C,¢ ankuauna, Ci¢ ramoreHankuna, 1maHo-Cig ankmina, HO-Ci¢ ankuna, Cig
ankokcu-Crg ankmna, Cs; mukjoankuna, Cig amkokcu, Cig ramoreHankokcw, amuHO, Cig
ankwnamuno, 1u(Cie ankwmn)amubo, To, Ci¢ ankuntuo, Cie anmkuwicynbdpunmna, Cig
ankwicynbdonmia, kapdbamuna, Cy¢ ankunkapbamuna, 1u(Ci¢ ankun)kapdammuia, kapookcu, Cy.
6  aJKHJIKapOOHWUIIA, Ci¢ ankokcukapOOHMIA, Ci6 anxunkapObonwnamuuo, Cig
ankwicynbonmwiamuao,  amuHocynbponunaa, Cie  ankunamuHocyibpoHmna,  au(Cie
ankwi)aMuHocyib(oHma, amuHocynbponuaamuno, C¢ ankuaamuHocyibhoHmaMuHo, 1u(Cy g
AJIKWIT)aMUHOCYIb(DOHUIIAMUHO, aMUHOKapOOHMIAMUHO, Ci¢ aNKHUIAMUHOKApOOHHIIAMHUHO U
11(C - QNKIIT)aMUHOKaPOOHMIIAMHHO.

50. Coepunenue mo . 1 uimm ero papMalieBTHYECKH IpHEeMIIeMasi COb, Te:

X2 npeacTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

x° npencTasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

rae 0 win 1 X° u X® npencrasisior co6oii N;

R npencrasisier co6oii H;

3 .
R’ mpencrassier codoit H;
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R* npenctasisier codoit H, ranoren wu Ci_¢ anku,

R’ npencrasisier coGoii H;

R® npencrasisier codoit H wm ranorex;

R’ npencrasmster coGoit H;

R! BoiOupator u3 H, Ci¢ ankuna, C;¢ rajgoreHankuna, ¢eHwna, 3-0 YJIEHHOTO
LMKJIOANIKANIA, 5-6 YJIEHHOrO rerepoapunia, 5-6 uneHHoro rerepoumkioankuna, C(O)NR'R* u
C(O)OR?, tne Ci¢ anxwuy, ¢eHun, 3-6 4IEHHbIA LUKIOAIKWI, 5-6 UJeHHbIH retepoapui, 5-6
YJIEHHBIH TeTePOLMKIOANKII, KaKAbIA HEOOsS3aTebHO, 3aMelleHbl | Win 2 He3aBHUCHMO
BbIOpaHHBIMU 3aMECTUTENSIMU R b,

Y! npenctasisier codoit Ci ¢ rajoreHaaKuiI, rAe KaXKIbli rajoreH MpeacTaBlsieT COOOM
F;

R® BoiOuparoT u3 H, Ci¢ anmkuma, 6-10 unennoro apwia, Cs o uukioankuia, 5-10
yjIeHHOro rerepoapmia u 4-10 unennoro rerepouuknoankmna, rae Cig ankui, 6-10 wieHHBIH
apun, Cs o uukioankui, 5-10 uneHHbllt rerepoapun U 4-10 uYeHHBIM IeTEPOLIMKIIOAIKUII,
KKIbIA He0Os3aTeIbHO, 3aMelleHsb! 1, 2, 3 uin 4 He3aBUCUMO BhIOPaHHBIMH 3aMECTUTEISIMU R9;
WIH

Y'u RS, BMECTE B aTOMOM yTJIepoaa, K KOTOPOMY OHH MPUCOEAHHEHBI, 00pa3yroT 4-, 5-
WK 6-4JICHHYIO [IUKJIOAJIKWIBHYIO TPYIIITy, KOTOpasi Heobsi3aTenbHO 3amernena 1 wmu 2 F;

KayKIbIA R’ HesaBucuMO BbIOUparoT u3 ranorena, Ci ¢ ankmna, Ci¢ ramorenankmia, CN,
OR* u NRkRk; rae Ci¢ aJKWI TPYIIbI R9, KaKIbIi HeoOs3aTeNbHO, 3aMmelneH 1, 2, 3 unu 4
HE3aBMCHMO BbIOPaHHBIMH 3aMeCTHTEIsIMH R 7

kaxaeiii R* nesasucumo Boiouparor u3 H, Cy¢ ankuna, Cy¢ ranorenankuna, Geaunn-Cg
ankuna-, Cs; muknoankmi-Cj g ankuna-, 5-6 uieHHoro rerepoapuii-Cj_g ankuna- u 4-7 4JI€HHOTrO
rerepormkioankui-Ci ¢ ankuia-, rne Ci¢ ankumn, Cig rajgoreHankun, ¢penun-Ci g ankun-, Cs
muknoankun-Cre¢ ankui-, 5-6 uneHHslii rerepoapun-Cie¢ ankun- u  4-7  4JIeHHbIN
rerepormka0ankun-Cig ankun- rpynnbl R? kaxnabii HeoOs3arenbHO, 3amemed 1, 2 wma 3
HE3aBHCHUMO BBIOPAHHBIMH 3aMECTUTESIMU R b,

kaxnbii R® HezaBucHMO BbiOMparoT u3 rajoreHa, Ci¢ ankuna, C,¢ ankenwna, Cpg
ankuauna, Cpe ranoreHankuna, 6-10 unenHoro apuna, Cs o mukmoankwna, 5-10 dieHHOTO
rerepoapuna, 4-10 unennoro rerepounumknoankuna, ORS, C(O)R®, C(O)NRR®, C(O)OR,
OC(O)R®, OC(O)NR‘R®, NRR, NR°C(O)R®, NRC(O)OR’, NR‘C(O)NRR‘, S(O)RS,
S(O)NRR®, S(0O),R" u S(0).NRRE, rue Ci¢ ankun, Cy¢ ankennn, Cy¢ ankuaun, 6-10 4ieHHbIH
apun, Cs o nukioankui, 5-10 uneHHbIl rerepoapun U 4-10 uYleHHBIM IeTEPOLIMKIIOATKUII,
KKIbIH HeOOS3aTeIbHO, 3aMeIeHbl | 1in 2 He3aBUCHMO BHIOPAHHBIMU 3aMECTUTENSIMU R d;

kaxaeii R Hesasucumo BeiouparoT u3 H, Cy6 ankuna u Ci¢ ranorenankuna, rae Cig
ankun 1 Cpg rajgoreHankua rpynnbl RS, kaxkmplii HeoOs3aTenbHO, 3amemeH 1, 2, 3 wumm 4
HE3aBHCHUMO BBIOPAHHBIMH 3aMeCTHTESIMU R d.

kasxnpii RY HesaBucumo BbIOUparoT U3 D, ranmorena, Ci.¢ ankmna, Ci.¢ raJoOreHaiKumIa,
OH, CN, C;¢ankokcu, Cj.¢ ranorenanakokcu, aMuHo, C.¢ amkunamuao U 1u(C 1.6 aJIKUIT)aMUHO;

. pk
kaxabiid R™ HezaBucumo BeiOupatot uz H, Cy¢ ankuna, Cj.¢ ramorenankmna, ¢penmna, Cs;
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LUKJIOAJIKWJIA, 5-0 WiIeHHOro rerepoapuia, 4-7 WIEHHOTO reTepouukiIoatkuia, ¢eHun-Ciq
ankuna-, Csy nukinoankmn-Cj_4 ankuna-, 5-6 uieHHoro rerepoapui-Ci.4 ankuna- u 4-7 4IEHHOTO
rerepouukyioankun-Cy 4 ankuna-, rae Ci¢ ankun, Cpe ankenmn, Cog ankuami, Cig
ramoreHankwi, ¢enmwi, Cs; wukmoankwi, 5-6 ujleHHbIH rerepoapus, 4-7 UJIEHHBIN
rerepourkIoaNKim, peHm-Ci 4 ankui-, Cs 7 quKI0ankui-Ci4 amkui-, 5-6 4JIeHHbINH reTepoapul-
C4 amkui- 1 4-7 4ieHHBIA reTepounKIoankimi-Ci 4 aIKuI- TPyIbl Rk, Ka)KIbIi HEOOSI3aTENIbHO,
3amerned 1, 2, 3 uim 4 HE3aBUCUMO BBIOPAHHBIMU 3aMecTUTENsAMH R 4 n

kaxabii R HesaBucumo BuiOuparoT u3 rajorena, Ci¢ ankuna, Ci¢ rajgorenankuna, OH,
CN, Cy ankokcu, Cj ¢ rajorenankokcu, amuno, Ci¢ ankunamuno, au(Cy¢ ankui)amuuo, Cig
ankwicynbdonmia, kapdbammna, Cy ¢ ankunkapbamuna, 1u(C¢ ankun)kapdammia, kapookcu, Cy.
6  AJKWIKapOOHWUIIA, Ci¢  ankokcukapOOHMIA, Ci6 anxunkapObonmnamuuo, Cig
ankwicynbdonmwiamuao, amuHocynbhonmna, Ci¢ ankunamuHocyiabpormna u  au(Cie
AJIKWIT)aMUHOCY Tb(POHMUIIA.

51. Coepunenue mo 1. 1 uin ero papMalieBTHYECKH pHeMIIeMasi COJlb, TTe:

X2 npencTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

x° npencTasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

roe 0 win 1 X° u X® npencrasisior co6oii N;

R npencrasisier co6oii H;

R’ npencrasisier co6oii H;

R* npexacrasJsier coboit H, ranoren mnu Cy_g ankun;

R’ npencrasisier co6oii H;

R® npexacrasJsier coboit H unu ranorex;

R’ npencrasmsier coGoit H;

R! BeiGupator us H, C, ankuia, Cy ranorenankuia, C(O)OR?, C(O)NR*R?, denma,
LUKJIONPONUJIA, THA30JWIA, MUPA30JIUjIa, OKCA30JMIa, MUPUMHIAWHWIA, [HPUAWMHUIIA,
uzokcazonmna, 1,2.4-tpuazonuna u nunepuauamiaa;, rae ykazaHHbli Cig amkun, Cig
raJIoreHaNKWI, (EHWI, UKJIOMPONUJ, THA3ONMI, TMHUPA3OIUI, OKCA3OJMII, MMHPUMUIHHHIIL,
MUPUIUHWI, W30Kca3omwn, 1,2,4-Tpuasonuii U NHNEPUAHHHI, KaKABIA HEOOsI3aTENbHO,
3amernensl 1, 2, 3 win 4 He3aBUCUMO BbIOPAHHBIMU 3aMECTUTENISIMU Rb;

Y! npenctasisier codoit Ci ¢ rajoreHaaKuiI, rae KaXIblil rajJoreH MpeacTaBiiseT coOoi
F;

R® BeIOuparoT u3 H, Ci¢ ankuna, C;_¢ ukioankuia, 5-6 wieHHoro rerepoapmia, rae Cig
ankwi, Cs.¢ MUKJIOANKIIT U 5-0 YJICHHBIH TeTepoapul, KaXKAbld Heo0s3aTeNIbHO, 3aMeleHbl | min
2 HE3aBUCUMO BBIOPAaHHBIMU 3aMeCTUTENSIMI R % wm

Y'u RS, BMECTE B aTOMOM YTJIEpOAa, K KOTOPOMY OHH MPUCOEANHEHBI, 00pa3yroT 4-, 5-
WK 6-4JICHHYIO [UKJIOAJKUIBHYIO TPYIITY, KOTOpasi HeoOsI3aTeIbHO 3aMelleHa oOqHuM F;

. k kpk
kaxabiii R’ HesaBucHMO BeIOupatoT u3 Cy¢ ankuia, OR™ u NR'R™;
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kaxnbiii R* Beiouparor u3 H, Ci¢ ankuna u M30KCa30y1-5-uiMeTuna; NpuIeM yKa3aHHbIA
M30KCA30JI-5-WJIMETHIT 3aMelleH MeTUJIOM M yka3aHHbId Cj ¢ ankmi HeoOs13aTeNbHO 3aMelleH
OH;

Kaxrbiii R® HE3aBUCHMO BBIOMparOT U3 ranorena, Ci¢ ankuia, Cs¢ ukoankuna, OR® u
C(O)NR‘R®, rne Ci ankun u Cig HUKIOANKNJ, KaXIblli HEOOS3aTeNbHO, 3aMeleHbl 1 uin 2
HE3aBUCHMO BBIOPAHHBIMH 3aMECTHTEISIMUA R d

kaxayto rpymny R® HesaBucumo BbiGuparoT u3 H u C 6 ankuia,

kasxnbii R HezaBucumo BbIOUparoT u3 D, C; ¢ ankuna u OH; u

KasKIbIA R¥ nesasucumo BbIOuparoT u3 H, C; ¢ ankuna, C;7 HUKJIOATIKWIA U 4-7 YJIEHHOTO
rerepouukioankuna, rae Cig ankun, Cs; Uukinoankuia u 4-7 4YIeHHbIH TeTepOLMKIOATKUI
IPYIIIBI R*, kaxublii HeoGs3aTeNbHO, 3aMelleH | Wi 2 HE3aBHCHMO BeIOpaHHBIMH C ¢
AJKUJIbHBIMU TPYTIIIAMH.

52. Coepunenue 1o 1. 1 uimn ero gpapMaleBTHYECKH pHeMIIeMast COJIb, T7Ie:

X2 npencTasisier codoit N win CRZ;

x* MPEICTaBIISIET COOOM CR4;

X3 npencTasisier codoit N win CRS;

X° npencTasisier codoit N win CR6;

X’ MPEICTaBIISIET COOOM CR’;

rae 0 win 1 X° u X° npencrasisitor coGoii N;

R? npencrasisier co6oii H;

R’ npencrasisier co6oii H;

R* npexnctasisiet codoit H, F, metun mwiu CDs;

R’ npencrasisier co6oii H;

R® npexacrasJsier codoit H mm F;

R’ npencrasmster co6oii H;

Y! npencrasisier coboit CF3, CHF,, CH,F umu CF,CFs;

R' Boibupator w3 H, mermna, CFs, C(O)OR?, C(O)NR'R?, deHuna, LUKIONPONMIA,
THA30JIWJIa, THUPA30JIMIIA, OKCA30JIWjia, NMUPUMUAWHWIA, OUPUAMHWIA, HW30Kcasonwna 1,2.4-
TPUA30JIWIA U TUNEPUANHIIA, Tae (DEeHUJ, UKIOMPONU, THA3OIWI, MUPA30JIUI, OKCA3OJIHII,
MUPUMUANHWJ, TUPUAUHWI, W30KCa30auj, 1,2,4-Tpuazonuyl W TNUNCPUIUHWI, KaKIbIH
Heo0s13aTeNTbHO, 3aMeLIeHbI | MK 2 HE3aBUCUMO BBIOPAHHBIMU 3aMECTUTENSIMU R";

RS BbIOMparoT w3 H, Mermma, rumpokcumerwia, 3Twia, 2-ruapokcudtuia, 2-(N-
MeTHJIaMHUHO)3THNa, 2-(N-{Tterparunpo-2H-nmpan-4-un}amMuHO)3THIA, LUKIONponmwia u 1-
meTtui- 1 H-rerpazon-5-una;

wim Y' u R®, BMecte ¢ atomom yIaepoaa, K KOTOPOMY OHH MPUCOETUHEHBI, 00pa3yroT 2-
(TOPLMKIIONEHTHIIBHOE KOJIBIIO;

Kaxknbii R* HesaBrucumo BbIOMpaoT u3 H, MeTuna, 2-ruapokcu-2-metuinponuna u (3-
METHIIN30KCA30JI-5-WI)METHIIA, U

kaxbiit R® He3aBHCHMO BbIOMparoT U3 propa, meruna, CD3, ruIpOKCUMETHIIA, METOKCH,

C(O)NH,, u uukionponuia.
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53. Coenunenne mo mn. 1, ommyaromeecs TeM, 4To coenuHeHue (opmyner (1)

npencrasisier codoit coenuaenne popmysl (1I):

NH;
NT =N

HO Y! n

W ero (papMareBTUIeCKH IPHEMIIEMYIO COJIb.

54. Coemunenne mo m. |, ommmyaromeecs Tem, 4To coenuHeHue ¢opmyisl (1)

npencTasisier codoit coenuaenue Gpopmysl (111):
NH:

R i
- x“
x7 s
o X

HO Y' (1)

W ero (papMaleBTUYeCKU PHEMIIEMYIO COJIb.
55. Coemunenne mno m. 1, oriauyaromeecss TeM, 4ro coenuHeHue (opmynsr (1)

npezacrasisier coboi coenunenue popmyiisl (IV):

HO Y' av)

WU ero (papMaLeBTUIECKU IPHEMIIEMYIO COJb.

56. Coemunenne mo mn. 1, ommmyaromeecs TeM, 4To coenuHeHne (opmyner (1)

2

npencrasisier codoit coenuaerne hopmysl (V):
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HO Y! (V)

WU ero (papMaleBTHUECKU TPUEMIIEMYIO COJIb.

57. Coenunenue mo . 1, BEIOpaHHOE U3:

2-(3-(4-amuno-2-(Tpudropmermn)umunaszo| 2, 1-f][ 1,2,4|rpuasun-7-wi)-4-metunderrn)-
1,1,1-rpudropnponan-2-omna;

2-(3-(4-amuno-2-metmnumunasol 2,1-f][ 1,2,4)rpuasun-7-mn)-4-merundenun)-1,1,1-
Tpudropnponan-2-ona,

2-(3-(4-amunoumunaso[2,1-f][ 1,2,4rpuazun-7-nn)-4-merundennn)-1,1,1-
Tpudroprponan-2-ona,

2-(3-(8-amuHO-6-(TpudTopmermn ) umunaso[ 1,2-aJnupasun-3-mwn)-4-mermndennn)-1,1,1-
Tpudropnponan-2-ona,

2-(3-(8-amuH0-6-MeTrmnumunaszo| 1,2-alnupasun-3-un)-4-merungenmn)-1,1,1-
Tpudropnponan-2-ona,

Mertun-8-amuno-3-(2-metun-5-(1,1,1-rpudrop-2-rugpokcunponas-2-
win)penun)umunaszol 1,2-a]nupasun-6-kapOokcunara,

8-amuuo-N-metni-3-(2-metun-5-(1,1,1-rpudrop-2-rugpokcunponas-2-
win)penn)umuaasof 1,2-alnupasun-6-kapookcamuna,;

8-amuHO-3-(2-metun-5-(1,1,1-tpudTop-2-ruapokcunponan-2-mn)dennn)-N-((3-
METHIIN30KCA30J1-5-min)MeTn ) umuaasof 1,2-ajnupasun-6-kapbokcaMuna,

2-(3-(8-amuHO-6-(2-(TuApOKCUMETII ) TUPUAUH-4 -1 )uMuaa3o| 1,2-a]nupasun-3-um)-4-
metwidennn)-1,1,1-rpudropnponan-2-ona,

2-(3-(8-aMuHO-6-(2-LIUKJIONPONUATHA3OI- S - )umMua3o| 1,2-a]nupaszun-3-m)-4-
merwidenmnn)-1,1,1-rpudropnponan-2-ona,

2-(3-(8-aMuHO-6-(5-MeTokcuTHA30-2-1 )uMuaasol 1,2-a|mupasun-3-mn)-4-
metwidennn)-1,1,1-rpudropnponan-2-ona,

1-(3-(8-amuHo-6-(TpudTopmerrn)umunaso[ 1,2-aJnupasun-3-mn)-4-metundennn)-2,2,2-
Tpudrop-1-(1-merun- 1H-terpazon-5-un)stan-1-omna,

2-(3-(8-amuH0-6-(TpudTopMmermn)umunaso[ 1,2-aJnupasun-3-wn)-4-mermndennn)-1,1,1-
Tpudrop-4-(MeTunamuHo )OyTaH-2-01a;

2-(3-(8-amuno0-6-(TpudTopmermn)umunaso[ 1,2-aJnupasun-3-wn)-4-mermndennn)-1,1,1-
Tpudrop-4-((terparnapo-2H-nupan-4-mn)amMuHo)0yTaH-2-0114,

3-(3-(8-amuHO-6-(TpudTopmernn)umuaaso| 1,2-alnupasun-3-mn)-4-metundenmn)-4,4,4-

TpudropOyTan-1,3-nuona;
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1-(3-(8-amuHO-6-(TpudTOpMeTII)UMHIA30[ 1,2-a]nupaszun-3-wmn)-4-mMeTrndermn)- 1 -
UKJIonponui-2,2,2-tpudropatas-1-oma,;

1-(3-(8-amuHO-6-(TpudTopMerrn)umunaso[ 1,2-ajnupasun-3-mn)-4-mermndennn)-2,2,2-
TpudropsTan-1-ona;

2-(3-(8-amuHo-6-(TpudTopmeTmin)umunazol 1,2-ajnupazun-3-mn)-4-merundennn)-1-
¢dTopnponan-2-ona;

2-(3-(8-amuH0-6-(1-(MeTmi-ds)-1H-nupazon-S-un)umunasol 1,2-aJnupasun-3-wm)-4-
metundennn)-1,1-nudropnponan-2-ona;

2-(3-(8-amuH0-6-(TpudTopmerI)umuaazo| 1,2-aJnupasun-3-wi)-4-metundennn)-1,1-
nudroprnponan-2-ona,

2-(3-(8-amuHO-6-(2-MeTunokcason-S-mn)umunasol 1,2-a|nupasus-3-wmn)-4-metund eHun)-
1,1-gudropnponan-2-omna;

2-(3-(8-amun0-6-(1-metun-1H-nupason-S-mn)umunasol 1,2-a]mupasus-3-wmn)-4-
metundennn)-1,1-nudropnpomnan-2-ona;

3-(8-amuH0-3-(5-(1,1-nudrop-2-ruapoKCUNponaH-2-ui)-2-MmeTunpeHnn)umMuaasof 1,2-
a|mupasun-6-mun)-4-propdenzamuna,

2-(3-(8-amuHO-6-(mupuUMHUINH-S-1n)umMuaasol 1,2-anupasus-3-nin)-4-merundennn)-1,1-
nudroprnponan-2-ona,

2-(3-(8-amMuHO-6-(2-MeToKcUnMpUANH-3-mn)umnuaaso| 1,2-a]nupasus-3-um)-4-
metmidenun)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amuHO-6-(2-meTuntrazon-S-unumunasol 1,2-alnupazun-3-mn)-4-merundennn)-
1,1-gudropnponan-2-omna,;

2-(3-(8-amuHO-6-(3-pTop-2-MeTunnupuanH-4-nn)umunazol 1,2-a]nupaszus-3-mn)-4-
merundennn)-1,1-qudropnponan-2-omna,;

2-(3-(8-amuH0-6-(1,5-numermn- 1 H-niupazon-4-un)umunasof 1,2-a]nupasun-3-un)-4-
metundennn)-1,1-nudropnponan-2-ona;

2-(3-(8-amun0-6-(1-metun-1H-nupazon-4-wn)umunasol 1,2-a]nupasun-3-wmn)-4-
metundennn)-1,1-nudropnponan-2-ona;

2-(3-(8-amun0-6-(1,3-numerm- 1 H-nupazon-4-mwn)umunasof 1,2-a]nupasun-3-umn)-4-
metundennn)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amuH0-6-(3,5-numermn- | H-nimpazon-4-mwn)umunaso| 1,2-a]nupasun-3-umn)-4-
metmndenun)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amuno-6-(1H-tmpazon-4-un)umunaso| 1,2-a|nupasun-3-un)-4-merundennn)-1,1-
nudroprponan-2-ona,

2-(3-(8-amun0-6-(1,3-numermn- 1 H-nmpazon-5-un)umunaso| 1,2-a|nupasun-3-mm)-4-
metmindenun)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amun0-6-(1,4-numerun- 1 H-nupazon-5-un)umunaso[ 1,2-a|nupasun-3-nmn)-4-
metmindenun)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amuHo-6-(1-metun-1H-nupazon-3-nwn)umunaszol 1,2-a]nmupaszus-3-mn)-4-

metmndenun)-1,1-nudropnponan-2-ona;
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2-(3-(8-amMuHO-6-(2-(TUApOKCUMETHN ) TUPUANH-4-1n)uMuaa3o| 1,2-alnupasun-3-um)-4-
metmindenun)-1,1-nudropnpomnan-2-ona;

2-(3-(8-amuHO-6-(6-(rUApOKCUMETII ) TUPUINH-3-1n)uMuaaso| 1,2-alnupasun-3-um)-4-
metmnpenun)-1,1-nudropnponan-2-ona;

2-(3-(8-amuHo-6-(3-metun-1H-nupazon-4-nn)umunaszol 1,2-a]nmupaszun-3-mn)-4-
metrundenunn)-1,1-qudropnponan-2-omna;

2-(3-(8-amuHO-6-(3-MeTUIN30KCa30.1-5-mi)umuaasol 1,2-aJnupasun-3-mn)-4-
metundennn)-1,1-nudropnponan-2-ona;

2-(3-(8-amuno-6-(1H-1,2,4-tpuazon- 1 -un)umunasol 1,2-a]nupaszus-3-mn)-4-
metundennn)-1,1-nudropnponan-2-ona;

2-(3-(8-amun0-6-(1-metun-1H-nupazon-S-wn)umunaszol 1,2-a]mupasun-3-wmn)-4-
metundennn)-1,1-nudropOyran-2-oma;

2-(3-(4-amuno-2-(1-metun- 1H-mupazon-5-uwn)umunaso| 2, 1-f][ 1,2,4 Jrpuasun-7-wn)-4-
metundennn)-1,1-nudropnpomnan-2-ona;

2-(3-(4-amuHO-2-(2-MeTunokca3on-S-mwi)umuaaso[ 2, 1-f][ 1,2,4 | rpuazun-7-un)-4-
metmndennn)-1,1-nudropnpomnan-2-ona;

2-(5-(8-amuno-6-(TpudTopMeTmin)umunaszol 1,2-ajnupazun-3-mn)-2-dprop-4-
merundennn)-1,1,1-rpudropnponan-2-ona,

2-(4-(8-amuH0-6-(TpudTopMeTHI ) NMHUIA30| 1,2-a]nupasus-3-mn)-S-MeTHINUPUIUH-2-
wn)-1,1,1-tpudropnponan-2-ona;

2-(5-(8-amun0-6-(TpudTopmermn)umuaasof 1,2-ajnupasun-3-mn)-2-prophennn)-1,1,1-
Tpudropnponan-2-ona,

2-(3-(8-amuno0-6-(TpudTopmermn)umunasof 1,2-ajnupasun-3-mwn)pennn)-1,1,1-
TpupTOpIpONaH-2-ona,

2-(3-(8-amuHo-6-(TpudTopMeTmi)uMunazo| 1,2-ajnupasun-3-un)-4-propdenmn)-1,1,1-
Tpudropnponan-2-ona,;

2-(5-(8-amuHO0-6-(TpudTopMeTII)UuMUAA30[ 1,2-a]nupasuH-3-ui)-6-MeTUIIUPUIMH-3-
wn)-1,1,1-Tpudropnponan-2-ona;

2-(3-(8-amuHO-6-(TpudTopMeTIIT )uMUAa30[ 1,2-a]nupasun-3-wi)-4-metundenmn)-
3.,3,4,4 4-nenradTopOyTan-2-ona,;

1-(3-(8-amuHO-6-(TpudTOopMeTIIT)UMIIA30[ 1,2-a]nupazun-3-wn)-4-MeTrnh e )-2-
¢dbTopuUKIIONeHTaH- 1 -051a; U

8-amuHO-N-(2-runpokcu-2-meruinponui)-3-(2-metuin-5-(1,1, 1-tpudrop-2-
rUIpOKCHUNIponan-2-ui)erun)umunasof 1,2-a|mupasuH-6-kapOokcamuaa;

WM ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

58. Coenunenue 1o . 1, BEIOpaHHOE U3:

1-(8-amuu0-3-(5-(1,1-nudrop-2-ruapokcunponaH-2-ui)-2-metmipeHnn)umMuaasol 1,2-
a|nmupa3uH-6-nn)nunepuauH-4-kapOOHUTPHUIIA,

1-(8-amun0-3-(2-metun-5-(1,1,1-rpudrop-2-ruapokcunponas-2-

win)bernn)umuaasol 1,2-ajnupasu-6-nin)nunepunnH-4-oma;
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2-(3-(8-amun0-6-(1-(MeTnn-d3)-1H-nmupazon-5-mn)umunaszol 1,2-a]nupazun-3-wmn)-4-
metundennn)-3,3,3-rpudropnponas- 1,2-quona;

2-(3-(8-amuHO-6-(2-MeTunokcason-S-mn)umunasol 1,2-a|nupasus-3-mn)-4-mMeTund eHun)-
3.3,3-tpudropnponan-1,2-nuona,;

2-(3-(8-amuHo-6-(1-metun-1H-nupazon-4-nn)umunaszol 1,2-a]nupaszun-3-mn)-4-
metrundennn)-3,3,3-rpudropnponan- 1,2-quona;

2-(3-(8-amuHO-6-(2-MeTunTHa30-5-wn)uMuaasol 1,2-ajnupasus-3-un)-4-metund eHnn)-
3,3,3-tpudropnponas-1,2-nuona;

2-(3-(8-aMuH0-6-(0Kca3oi-5-un)umunasof 1,2-aJnupasun-3-wmn)-4-merund enun)-3,3,3-
tpudropnponan-1,2-quona;

2-(3-(8-amuH0-6-(TpudTopMeTin)uMunazo| 1,2-ajnupasun-3-mn)-4-merundenmn)-3,3,3-
Tpudropnponan-1,2-muona;

Itun-2-(8-amuno-3-(5-(1,1-gudrop-2-rugpoKcunponas-2-mi)-2-
metwidernn)umuaasol 1,2-a]nupasus-6-min)uuKiIonponas- 1 -kapOokcunara;

2-(8-amuHO0-3-(5-(1,1-mudTop-2-ruapoKcunponas-2-uin)-2-meTundeHmn)umMunasof 1,2-
a|mupasuH-6-mi)-N-MeTHIIUKIIONPOnaH- 1 -kapOokcaMua,;

(2-(8-amuHO-3-(5-(1,1-gudTop-2-runpokcurnponan-2-mn)-2-metmwidennn)umunasol 1,2-
a|mupa3uH-6- 1T UKIONPOITH )(4-METUIIIHUIIEPA3HH- | -UIT)METaHOHA,

2-(8-amuHO0-3-(5-(1,1-nudrop-2-ruapokcunponaH-2-uin)-2-meTmneHnn)umMunasol 1,2-
a]mupazus-6-ni)-N-(1-rugpoKcH-2-MeTHIIPONaH-2 - WiI)LIUKJIONPOonaH- 1 -kapOokcaMua;

2-(3-(8-amMuHO-6-(2-(ruAPOKCUMETII ) IUKJIOTpONTT ) uMua3o| 1,2-a]nupazus-3-wmn)-4-
metwidenun)-1,1-gudropnponan-2-ona; u

8-amuHO-N-(2-runpokcu-2-merumnnponui)-3-(2-(merun-d3)-5-(1,1,1-tpudrop-2-
rHAPOKCUTIponaH-2-wn)denmn)umunasol 1,2-a|nupasun-6-kapOokcamuna;

W ero (papMareBTH4eCKy MPHEeMIIEMOH COJIH.

59. Coenunenue mo 1. 1, BHIOpaHHOE U3:

2-(3-(8-amuH0-6-(TpudTopMeTHin)uMunazo| 1,2-ajnupasun-3-un)-4-merundenmn)-3,3,3-
TpuTOP-2-rUAPOKCUIIPOTIAHAMHIA,

8-amuHO-3-(5-(3-amuno-1,1,1-TpudTOp-2-rUAPOKCH-3-0KCONPOTIaH-2-1)-2-
metwidermn)-N-(3-uukaonponmnrerparuapodypan-3-mn)umunaso| 1,2-a|nupa3zus-6-
kapOoKcamMuaa;

8-amuHO-3-(5-(3-amuno-1,1,1-TpudTOp-2-ruapoKcu-3-okconponan-2-mn)-2-
metwidernn)-N-(2,3-gumernnrerparuapodypan-3-un)umuaasol 1,2-ajnupasun-6-
kapOoKcamMuna;

8-amuHO0-3-(5-(3-amuno-1,1,1-TpudTOp-2-rugpokcu-3-okconponan-2-mn)-2-
metwidernn)-N-(4-(tpudpropmermn)rerparnapo-2H-nupan-4-mn)umunaso| 1,2-a]nupasus-6-
kapOoKcamMuna;

3-(4-(8-amuHO-3-(2-(MeTun-d3)-5-(1,1,1-tpudTop-2-runpokcurponan-2-
win)bernn)nmuaasol 1,2-alnupasun-6-um)- 1 H-nupaszon- 1-wmi)-3-uukno0y THINpONaHHUTPUIIA,

2-(3-(8-amuH0-6-(5,6-nuruapo-4H-muppodo[ 1,2-b mupazon-3-mwn)umunaso| 1,2-
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a]mupasun-3-un)-4-(metmn-d3)penun)-1,1,1-rpudropnponan-2-ona; u

meTwi-3-(4-(8-amuno-3-(2-(mernn-d3)-5-(1,1,1-trpud Top-2-rugpokcunponas-2-
wn)bernn)umuaasol 1,2-alnupasus-6-ni)- 1 H-nupaszon- 1-um)-3-(umanomermn)uuknodytas- 1 -
KapOOKcHUaTa;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

60. Coenunenue o 1. 1, BbIOpaHHOE U3

2-(3-(8-amuHO-6-(TpudTopMernn)umuasof 1,2-ajnupasun-3-mn)-4-mernndenmn)-3,3-
IuQTOp-2-rHaPOKCUTIPONIAHAMHIIA,

2-(3-(4-(8-amuHO-3-(5-(1,1-gudTOp-2-rUIpPOKCUNIPOTIAH-2- 1T )-2-
metundenun)umunasol 1,2-a]nupasun-6-un)- 1 H-nupazosn-1-un)-1-
(umkoOyTaHKapOOHMIT)a3€THANH- 3-1JT)alleTOHU TP,

2-(3-(8-amuH0-6-(5-(MeTmncyabhoHuT) MupuAnH-3-mn)umunasol 1,2-a|nupasus-3-wmn)-4-
metundenun)-1,1-nudropnponan-2-ona;

(4-(8-amuHO-3-(5-(1,1-gudTop-2-runpokcumnponan-2-mn)-2-metmwidennn)umunasol 1,2-
a|mupasuH-6-ui)eHnT)00pOHOBON KHUCITOTHI,

2-(3-(4-amuno-2-merunmumunaso| 2, 1-f][ 1,2,4 Jrpuasun-7-un)-4-metundenmn)-1,1,3,3-
TeTpadTOPIPONaH-2-01a;

((1S)-(8-amunuo-3-(2-metnn-5-(1,1,1-rpudrop-2-rugpokcunponas-2-
win)bernn)nmuaasol 1,2-alnupasus-6-kapookcamuno )(LUKI00y THIT)METHIT)OOPOHOBON KHUCIIOTHI,

2-(3-(8-amuHo-6-(TpudTopmermn)umunazol 1,2-ajnupazun-3-un)-4-merundenmn)-3,3,3-
TpudTOp-2-rugpokcu-N-MeTUINPONIaHAMUA,

2-(3-(8-amuHo-6-(TpudTopmermn)umunazol 1,2-ajnupasun-3-un)-4-merundenmn)-3,3,3-
TpUPTOP-2-rUAPOKCUIIPONIAHOBOIN KUCIIOTBL,

2-(3-(8-amuHO-6-(TpudTopmerrn)umunaso| 1,2-ajnupasun-3-un)-4-merundenun)-3,3,3-
TpudTOp-2-ruapokcu-N-(3-MeTnnazeTHINH-3- WI)IPoNaHaAMIIA,

2-(3-(8-amuHo-6-(TpudTopMermin)umunazol 1,2-ajnupasun-3-un)-4-merundenun)-N-
(6urukino[ 1.1. 1 nenran-1-mn)-3,3,3-TpudTop-2-rugpoKCUIPONaHaMIIA,

2-(3-(8-amuHO-6-(6-(1-ruApOKCHA TII ) IUPUANH-3-1T)uMuaa3o| 1,2-alnupasun-3-umn)-4-
metundenun)-1,1-nudropnponan-2-ona;

2-(3-(8-amMuHO-6-(IMKIONIPONMIS TUHIIT)UMUAA30[ 1,2-a|mupa3us-3-ui)-4-meTuiadeHu)-
1,1,1-rpudropnponan-2-omna;

2-(8-amuHO-3-(2-meTmn-5-(1,1,1-tpudTop-2-runpokcurponan-2-
wi)penun)umunasol 1,2-a]mupazun-6-un)-N, N-nuMeruianeraMua;

2-(8-amuHO-3-(2-meTnn-5-(1,1,1-tpudTop-2-ruapokcurponan-2-
win)penun)umunaszol 1,2-a]nupasun-6-un)-1-MopoauHOITaHOHA,

2-(3-(8-amuH0-6-(3-(ruppoxcumeTn) uKI00yTHIT ) uMUAa3o[ 1,2-almupa3us-3-mn)-4-
metwidennn)-1,1,1-rpudropnponan-2-ona,

N-(2-(3-(8-amuno-6-(TpudTopmernn)umunasol 1,2-a]nupasun-3-mn)-4-merunderun)-
3.3,3-TpudTop-2-ru APOKCUTIPOITIII )al[ETAMH/IA,

N-(2-(3-(8-amuno-6-(TpudTopmernn)umunasol 1,2-a]nupazun-3-mn)-4-merundenun)-
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3.3,3-TpudTop-2-ruApOKCUNPONIT)OeH3aMHI 1A,

N-(2-(3-(8-amuno-6-(TpudTopmernn)umunasol 1,2-a]nupazun-3-mn)-4-merunderun)-
3,3,3-Tpudrop-2-rugpokcunponun)-2-pTopaneramuia;

3-(5-(3-aueramuno-1,1,1-tpudTop-2-ruIpoKCUPONaH-2- 1 )-2-MeTUII(PEHIIT )-8 -aMIUHO-
N-stunumuaasof 1,2-a]nupasun-6-kapOokcamuna,

2-(4-(8-amuHO-6-(TpudTopMerrn)umunaszo| 1,2-alnupasun-3-mn)- 1-(penuncynbhormn)-
1H-uanon-6-un)-1,1,1-tpudropnponan-2-ona,

2-(3-(8-amuHo-6-(TpudTopMeTmin)umunaszol 1,2-ajnupazun-3-mn)-4-(metun-ds ) penmn)-
1,1,1-rpudropOyran-2,3-nuona;

2-(3-(8-amuH0-6-(TpudTopMermin)umunaszol 1,2-aJnupazun-3-mn)-4-(meruin-ds ) penmn)-
1,1,1-rpudrop-3-merundyran-2,3-auona,;

2-(3-(8-amuHO-6-(2-TUApOKCUNponaH-2-mwn)uMuaasol 1,2-anupasus-3-mi)-4-(MeTHI-
ds)penmn)-1,1,1-rpudropnponan-2-ona,

2-(3-(8-amuHO-6-(2-TUApOKCUTIpONIaH-2-mwn)uMuaasol 1,2-a|nupasus-3-min)-4-
metundennn)-3,3,3-pudrop-2-rugpoKCUIPONIaHAMHA,

3-(3-(8-amuHO-6-(TpudTopmeTmn)umunaso| 1,2-a|nupasun-3-mn)-4-metundennn)-4,4,4-
Tpudrop-3-ruapokcu-N,2,2-TpuMeTnnOyTaHaMHU I,

2-(3-(8-amun0-6-(1-metun-1H-nupazon-5-nn)umunaszol 1,2-a]mupasun-3-wmn)-4-
metminpennn)-1,1,1,3,3,3-rekcadpTopnpomnan-2-oa,

2-(3-(8-amuHO-6-(6-(1-ruaporcHs TN ) IMPUANH-3-1n)uMuaaso| 1,2-alnupasun-3-num)-4-
(metun-ds)penmn)-1,1, 1-rpudropnponan-2-oa,

2-(3-(8-amuHo-6-(TpudTopmermin)umunazol 1,2-ajnupasun-3-mn)-4-merundennn)-1-
xjop-1,1-gudropnponan-2-ona,

8-amuHO-N-(1-a3abunukno[2.2. 1 Jrentan-4-ui)-3-(2-metun-5-(1,1,1-tpudrop-2-
rUApOKCUNponaH-2-wn)denmn)umunasol 1,2-anupasun-6-kapOokcamMuna;

8-amuHO-N-(3-nmanobunmkio| 1.1.1]nenran-1-un)-3-(2-metun-5-(1,1,1-tpudrop-2-
TUIPOKCHUNIponan-2-ui)erun)umunasof 1,2-a|nupasun-6-kapOokcamuaa;

8-amuHO-N-(1-(runpokcumern)-2-okcadunukio[ 2. 1.1 rekcan-4-wmn)-3-(2-meTui-5-
(1,1,1-tpudrop-2-ruapokcunponan-2-wi)penmn)umuaasof 1,2-a]nupasus-6-kapbokcamuna,

8-amuHO-N-((1-unanoukI00y T )MeTHIN)-3-(2-MeTrin-5-(1,1,1-tpudrop-2-
rUpOKCHUNIponan-2-ui)derun)umunasof 1,2-a|mupasua-6-kapookcamuaa;

8-amuHO-3-(5-(3-amuno-1,1,1-TpudTOp-2-ruapoKcu-3-okconponan-2-mn)-2-
metuindernn)-N-(2-ruapokcu-2-meruinpomun)umuaasol 1,2-a]nmupasus-6-kapookcamuaa,;

8-amuHo0-3-(5-(3-amuno-1,1,1-TpudTop-2-runpokcu-3-okconponan-2-mn)-2-
metrundermnn)-N-(4-rugpokcudbunnkiol 2.2. 1 Jrentan- 1-um)umunasof 1,2-a|nupasun-6-
kapOoKcamMuna;

8-amuHo0-3-(5-(3-amuno-1,1,1-TpudTop-2-runpokcu-3-okconpomnan-2-mn)-2-
merundennn)-N-(terparuapo-2H-nupan-4-un)umunaso| 1,2-a]nupasus-6-kapbokcamuna,

8-amuHo-3-(5-(3-amuno-1,1,1-tpudTop-2-runpokcu-3-okconponan-2-mn)-2-

metundernn)-N-(3-¢propobunukino[1.1. 1 Jnenran-1-un)umunaszol 1,2-a|nupasus-6-



325

kapOokcamuma; u

8-amuHo-N-(3-unano-1,1,1-rpudropnponan-2-mn)-3-(2-merun-5-(1,1,1-rpudrop-2-
ruipokcu-3-((mermi-ds)aMuHo)-3-okcorpomnan-2-ui)dernn)umunasol 1,2-a | nupasua-6-
kapOokcamuna;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

61. dapmaneBTHYECKAS KOMIIO3HLIUS, COAEp KAIIasi COeAMHEeHUE Mo Jrobomy u3 mm. 1-60
Wi ero (papMaleBTHYECKH IPUEMIIEMYIO CONb U (papMalieBTUYECKH MPHEMIIEMBbIH SKCIUITUEHT
WJIA HOCUTEJTb.

62. Cnoco®d uHrHOMpoBaHUsl aKTUBHOCTU KuHa3bl PI3Ky, BrjrOUaromuii nmpuBeneHue B
KOHTAKT KHWHA3bl C COeQUWHEHHeM Mo Jirodomy u3 mmn. 1-60 wiu ero QapmManeBTHYECKH
MIPUEMIIEMOMN COJIBIO.

63. Crocobd mo m. 62, OTIUYAIOIIUACS TeM, YTO YKa3aHHOE COENUHEHUE WJIH €ro
(apmaneBTHYECKH TTpUEMIIeMasi COJIb TpeacTaBisieT codoil cenektuBHbld nHrHOUTOp PI3KY B
otHowmeHnn ogHou i 6onee u3z PI3Kao, PI3KP u PI3KG.

64. Crioco® nevenus: 3a00neBaHMs WM PACCTPONCTBA Y MALMEHTa, MPUYEM yKa3aHHOE
3a00NeBaHNe WIH PACCTPOICTBO CBSI3aHO C AHOMAJIbHON 3KCIPECCHEH MIIH aKTHBHOCTBIO KHHA3BI
PI3Ky, BkrOYarOmMi BBENCHHE YKA3aHHOMY TMAlMEHTY TepaneBTU4YecKu 3(¢eKTHBHOTO
KOJIMYECTBA COSNMHEHHUS 110 JIFoOoMy u3 mim. 1-60 wiu ero papMaleBTHYECKU IPUEMJIEMOU COJTH.

65. Cnoco0 mo m. 64, ornuuaromMiics TeM, 4YTO 3a0O0JieBaHHWE WM PACCTPOMCTBO
npeAcTaBsieT coOOH  ayTOMMMYyHHOE 3a0O0JieBaHME WJIM PAacCTPOICTBO, paK, CEpPAEUHO-
cocyaucToe 3a00eBaHe WM HeliposiereHepaTuBHOE 3a00IeBaHue.

66. Cnoco0 mo m. 64, ornuuaroumuiics TeMm, 4TO 3a0O0J€BaHHE WM PAacCTPOICTBO
HpencTaBisieT coOOW pak JIETKUX, MEJIaHOMY, pPaK IMOKEIyJOYHOH >Kene3bl, PaK MOJOYHOH
JKeNe3bl, paK MPOCTAThl, pak MEYeHM, paK TOJCTON KUIIKH, paKk SHIOMETPHs, PaKk MOYEBOTO
Ny3bIpsl, PaK KOXH, paKk MAaTKM, paK IOUYKH, paK >KeNyJaKa, CEMHHOMY, TepaTOKapLHHOMY,
aCTPOLIUTOMY, HEHPOOIACTOMY, TJIHOMY WJIA CAPKOMY.

67. Cnocob mo m. 64, OTIIMYAIOLINIACS TEM, YTO CAPKOMa MPEACTABIsIeT COOON OMyXOJib
ACKHMHa, TpO3IEBUAHYIO CapKOMy, XOHApocapkomy, capkomy HOuHra, 310kauecTBEHHYIO
reéMaHTHOAHAOTENNOMY,  3JI0OKAaYECTBEHHYIO  IIBAHHOMY, OCTEOCapKOMY,  aJIbBEOJISIPHYIO
MSITKOTKAHHYKO ~CapKOMy, aHTHOCApKOMY, (HIUIOMAHYI0 KHCTOCAPKOMY, BBIOYXAIOLIYIO
nepMatopudpocapkoMy, TECMOUTHYIO OMYXOJIb, IECMOIIJIACTUYECKYIO MEJIKOKPYTIIOKIETOUHYIO
OMyXOJb, DOSMNUTEIHOUAHYID CapKOMY, BHECKEJETHYIO XOHJPOCapKOMY, BHECKEJETHYIO
ocreocapkoMy, GuOpPOCapKoMy, TaCTPOUHTECTHHAIIBHYIO cTpoMaibHYIO onmyXoib (GIST - anrm.:
gastrointestinal stromal tumor), reMaHTHONIEPULIUTOMY, T€MaHTHOCAPKOMY, capkomy Kamormy,
JEHOMHOCApKOMY, JIUTIOCAPKOMY, JHM(AaHIHOCAPKOMY, JUM(POCAPKOMY, 3JIOKAYECTBEHHYIO
omyxonb nepudepuueckux HepBHbIX 000704Yek (MPNST - malignant peripheral nerve sheath
tumor),  Heiipopubpocapkomy,  pabIOMHOCAPKOMY, CHHOBHAJBHYIO  CAapKOMYy  WJIH
HenudpepeHInpPOBaHHYIO TUIEOMOP(PHYIO CAPKOMY.

68. Cnoco0 mo m. 64, ornuuaroumiics TeMm, 4YTO 3a0O0JieBaHHWE WM PACCTPOMCTBO

NpeAcTaBsieT CcoOOM  OCTpBI  MHENOMIHBIA JIEHKO3, OCTPbIi MOHOLMTApHBIN JIEHKO3,
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MEJIKO3EPHUCTYI0  JUMpONUTapHyr0  Jgumdomy, xponmueckuii jmumdoneiiko3 (CLL),
XPOHHYECKUH MHUenoreHHsli jetiko3 (CML), MHOXKECTBEHHYIO MUEJIOMY, T-KJIE€TOUHBIH OCTpPBIi
mumpobnacthenii  netiko3 (T-ALL), T-knerounyro numpoMy KOXH, KPYyITHO3EPHUCTBIN
aumbounTapHbsli Jeliko3, 3penoe (nepudepudeckoe) T-kierounoe HoBoobpazosanue (PTCL),
aHaIJIaCTUYECKYI0 KpynHOKJIeTouHyto JuMpomy (ALCL) unn numdodbnactayro numdomy.

69. Cnocob no 1. 68, ommyaromuics TeM, 4to 3peroe (nepugpepudeckoe) T-knerouHoe
HoBooOpaszoBanue (PTCL) npencrasnsier coboit T-knerounsiii mponumdonutapHslil aetikos, T-
KJIETOYHBIA TPaHYJSAPHBbIA JuMQOJeiKo3, arpeccuBHbIi Jeliko3 NK-kjaeTok, rpuOOBUIHbBIN
muko3/cuHapoM Ce3apu, HEOIIACTUYECKYIO KPYIMHOKJIETOUHYIO JuMbpomy (T-KIeTouHbld THI),
T-kneToynyro TUMPOMY SHTEPONIATHYECKOrO THMA, T-KJIETOUHBIA JIEHKO3/TMM(OMY B3POCIBIX
WM aHTHOUMMYHOOIACTHYIO T-KJIeTOYHyI0 TuMQOMYy.

70. Cnoco® mo m. 68, OTIIMYAIOLIMIACA TE€M, YTO AHAIUIACTHYECKas KPYMHOKJIETOYHAs
mimpoma (ALCL) npencrasnsier coboit cuctemuyro ALCL wnu nepsuunyro koxayro ALCL.

71. Cnoco® mo m. 64, ommmyaromuiics TeM, 4To 3a00JieBaHHE WM PacCTPOHCTBO
npencrapisier codoi nmumdomy bepkutra, OCTpbIi MHENOONACTHBIN JIEWKO3, XPOHUYECKHIA
MUENIONIHBINA JIEWKO3, HEXOKKUHCKYI JUMpoMy, JTuMpoMy XOIKKHHA, JEHKO3 BOPCHCTBIX
KJIETOK, TUM(OMY U3 KJIETOK MAHTHHHOHN 30HBI, MEJKOKJIETOUHYIO JTUM(OLUTAPHYIO JHMpOoMY,
(b OJUTUKY IIPHY IO numMpomy, xenoderoma pigmentosum, KEPaTOaKaHTOMY,
muMdornazMonuTapHblii - TUM(OM, SKCTPAHONANBbHYIO JUM(POMY MapTUHAJIBHOW  30HBI,
MakporjgoOyanHeMuro Banbaercrpema, npomuM@onuTapHslil eiiko3, ocTpblil TUM(POONIaCTHBIHI
neiko3, muenodgudpos, mumdomy tuMbonaHON TKaHu c3UCThIX 000o10dek (MALT), mumdomy
KpynHbIX B-knetok cpenocreHuss (Tumyca), JUM(POMATOMAHBIM TIpaHysNeMaTros3, JUMPOMY
MapruHajJbHON 30HBI CEJE3€HKH, IE€PBUYHYIO BBINOTHYIO JHM(OMY, BHYTPUCOCYAMCTYIO
auM(pOMy KpPYMHBIX B-KieTok, JeHko3 IIa3MaTHYeCKUX KJIETOK, OKCTPaMenyJUIIPHYIO
IUIA3MOLIUTOMY, TJCIOIYI0 MuenoMy (win OeCCHMITOMHYIO MHEJIOMY), MOHOKJIOHAJIBHYIO
rammanaturo Hesichoro reHesa (MGUS - Monoclonal gammopathy of undetermined
significance) wu nuddy3Hyro 1upomMy KpymHbIX B-kiIeTok.

72. Cnoco® mo m. 71, oTiMYaroImuiicss TeM, 4YTO HeXOMKKUHCKas jumdoma (NHL)
npencrapisier coboii perumusupyromyr NHL, pedpakrepuyro NHL, penuauBupyromyro
dbommukynspayro NHL, uanonentayro NHL (iNHL) unn arpeccuayro NHL (aNHL).

73. Cnoco6 mo mn. 71, ommvaromuiics TeMm, uro nuddysHas B-kierounas
KPYIHOKJIETOYHAsT JUM(OMa MpencTaBisieT coOOW akTHBHpPOBaHHYK B-xierounyro (ABC -
activated B-cell like) muddysnyro kpynHOKIeTouHyto JuMpomy B-kierox wmm B-knerounyro
nudy3HY0 KpymHOKIIeTouHyIo judomy B-kierok repmunantusHoro nenrpa (GCB - germinal
center B-cell).

74. Crioco0 mo m. 71, oTnuuaromuiicst Tem, 4to Jumdpoma bepkurra npencrasisier coOou
sHAeMuYeckayro  sumbpomy  bepkurra, cmnopagmueckyro snumdpomy  bepkurra  wim
OepKkUTTONONO0HYIO TUMGPOMY.

75. Cnoco® mo m. 64, omnuyaromuiics TeM, 4YTO 3a00NeBaHHE WM PacCTPOHCTBO

NpeaCcTaBisieT COOOW pPEeBMATOMIHBI apTPUT, PACCESHHBIN CKJIEPO3, CHUCTEMHYIO KPacHYIO
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BOJYaHKY, aCTMy, JUIEPTHI0, AJJIEPIHMYECKH PUHHUT, MAHKPEATUT, MCOpHa3, aHa(UIaKCHIO,
rJIOMEpYJIOHe(pUT,  BOCHaNUTENbHOE 3a00NeBaHHE  KUIIEYHHKA, TPOMOO3, MEHHHIHT,
sHUedanur, INa0ETHUYECKYIO PETHUHOIATHIO, I0OpOKaUECTBEHHYIO runepTpoduro
NpeACTaTeNbHON JKeJie3bl, MUACTeHUIO rpaBuc, cuHnpoM lllerpena, ocreoapTpos, pecTeHO3 WM
aTepOCKJIePO3.

76. Cnoco® mo m. 64, ornuuaroIuiics TeM, 4YTO 3a00NeBaHME MM PACCTPONUCTBO
npencTaBisier coOod rumepTpoduio cepiaua, AUCHYHKIMIO MHOLIUMTOB CEpALA, OCTpPbIA
KOPOHAPHBIN CHHIPOM, XPOHUYECKYIO 0OCTpYKTHUBHYIO Oone3Hb jierkux (XOBJI), xpoHuueckuit
OpOHXUT, TOBBIIIEHHE APTEPUANBHOTO  JABJCHMS, HLIEMHUIO, HWIIEMHUIO-penepdysuro,
Ba30KOHCTPUKIIMIO, aHEMHIO, OaKTepUaTbHYIO WH(PEKIHIO, BUPYCHYIO UH(EKIIHIO, OTTOPKEHHUE
TpaHCIUTaHTaTa, 3a00eBaHue MOYeK, aHAQHUIAKTHYECKHH LIOK, (UOpO3, aTpOPHI0 CKEIETHBIX
MBIIIL, TUNEPTPOPHIO CKEJETHBIX MBI, AHTHOTEHE3, CEINCHC, 3a00JIeBaHHE TPAHCIIAHTAT
NPOTHB XO35MHA, AQJUIOTEHHBIH WM KCEHOTeHHBIH TPAHCIUIAHTAT, TJIOMEPYJIOCKIEPO3,
nporpeccupyromui Guopo3 mouek, ANONATHYECKYI TpoMOouuToneHnueckyto nypmuypy (ITP),
AYTOUMMYHHYIO TE€MOJIUTHYECKYIO aHEMHUIO, BAaCKYJIUT, CHCTEMHYIO KpPaCHYI BOJYAHKY,
BOJTYaHOUHBIA HEQPUT, My3bIPUATKY MK MEPETIOHYATYIO HEPPOTIATHIO.

77. Cnmoco6 mo m 76

tpomOonmronennyeckass mypmnypa (ITP) mpencraenser coboit peumpusupyromyro ITP wim

OTJIPI‘{aIOLLIPIfICSI TEM, qTO nauoInaTudYeCKas

>
pedpakrepnyro ITP.

78. Criocob mo 1. 76, OTIUYAIOMIUICS TeM, YTO BACKYJIUT MPEACTABISIET CO00M OOoe3Hb
bexuera, cunapom KoraHa, TMIaHTOKJIETOYHBIH apTEPUUT, PEBMATHYECKYIO IOJUMHAITHIO
(PMR), aprepuur Taxkasicy, 6one3np broprepa (obmurepupyromii TpOMOOAHTMUT), BaCKYJIUT
LIEHTPAJbHOW HEepPBHOI cucTeMbl, Oone3Hb KaBacaku, y3ja0Bol monmuaprepuut, cuaapoM YUypra-
IITpayca, cMeIIaHHbIH KPHODIOOYIMHEMHYECKUH BACKYJIHUT (CYIIECTBEHHBIH WJIM BbI3BAHHBIM
BupycoM remaruta C (HCV)), nypnypy I'enoxa-Illennetina (HSP), rumep4yBCTBUTENBHbIH
BACKYJIUT, MUKPOCKOIIMYECKHI MMOJIMAHTHUT, rpaHyieMaro3 BereHepa miu CUCTEMHBIN BaCKYJIHUT
(AASV - ANCA associated systemic vasculitis), CBs3aHHBIH ¢ aHTHU-HEUTPO(UIBHBIM
uToriazMarudeckuM anturesiom (ANCA - anti-neutrophil cytoplasm antibody).

79. Cnocob mo m. 64, ornuyaromuics TeM, 4To 3a00JieBaHHE WM PACCTPOWUCTBO
npencrasisieT coboit Oone3sHb AubLreliMepa, TPaBMY LIEHTPAJbHOH HEPBHOW CHUCTEMbI WU
WHCYJIBT.

ITo noBepenHocTn
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