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AMHUJBAMEINEHHBIE 'ETEPOIIUKIINYECKHUE COEAUHEHUA

ITEPEKPECTHA CCBIJIKA HA POJAICTBEHHBIE 3AABKU
HacTosiimas 3asiBka HMCIpamIuBaeT MPUOPHUTET COTJIACHO NPEABAPUTENBHON 3asiBKE€ HA IMATEHT
CIOA No. 62/752414, nonmanHoit 30 oxtsi0pst 2018 r., comepkaHMe KOTOPOH IOJHOCTHIO

BKJIFOUC€HO B HACTOALIYIO 3a4BKY NMOCPEACTBOM CCBLIKH.

OBJIACTb TEXHHUKH
JlanHoe n300peTeHne OTHOCUTCSI K COSAUHEHUSIM, Moyie3HbIM B MoxyJisituu 1L-12, 1L-23 w/unu
IFNa nytem Bo3neiicTBus Ha Tyk-2 it ocyInecTBiIeHNs] MHTHOMPOBaHMS TPAHCAYKIUHI CUTHAJA.
B naHHOM [OKyMEHTE MNPEACTaBIEHbl AMUI3AMEINECHHBbIE T'€TEPOLUKINYECKUE COEIUHEHHs],
KOMITO3HMLINH, COZIEPIKALINE TAKHE COSMHEHUs], ¥ ClIoco0bI X nmpuMmeHeHus. M3o0perenue Takxke
OTHOCHUTCSI K (hapMaleBTHYECKUM KOMITO3MLIMSIM, COAEpIKAIlUM, MO MeHbLIeH Mepe, OIHO
COEeIMHEHHE 110 JAHHOMY N300PETeHHUI0, KOTOPBIE SIBIISTFOTCS ITOJIE3HBIMH 1151 JIEYEHUs] COCTOSTHUH,

cesi3aHHbIX ¢ Moy sitmedt 1L-12, IL-23 w/unu IFNo, y MiieKkonuraromero.

YPOBEHb TEXHUKHU
I'eteponumepHblie nuTOKUHBI UHTEepAeHKUH [L-12 u [L-23, koTOpBIE XapakTepU3yrOTCsl HATUYUEM
obmeli cyOpenuuumbl p40, MPOAYLUPYIOTCS AKTUBUPOBAHHBIMH AHTUTCHITPE3EHTUPYIOIIUMHU
KJIETKAMU M UTPAIOT pelarinyro poib B aupdepenunposke u nponudpepauuu kietok Thl u
Th17, nByx nuamMid 3¢dexTopHbx T-KIETOK, KOTOpbIE WrPAOT KJKOYEBbIE pPOJH B
ayroummyHnutere. [L-23 cocrout u3 cyowpenununbsl p40 BMeCTe ¢ YHUKAIbHOH CyObeauHHLICH
p19. IL-23, nelicTBysl uepe3 rerepoaMMepHbIi peuentop, cocrosmmid u3 [L-23R u IL-12Rp1,
HEOOXOIUM Il BBDKMBAHUSI U YBEJIMYEHUS KoinmdecTBa Thl7-KJI€TOK, KOTOpPbIE MPOAYLUPYIOT
MPOBOCTIAIUTEIbHBIE LIMTOKUHBL, Takue kak [L-17A, IL-17F, IL-6 u TNF-a (McGeachy, M.J. et
al., "The link between IL-23 and Th17 cell-mediated immune pathologies", Semin. Immunol.,
19:372-376 (2007)). DTH UUTOKHHBI HTPAIOT PELIAIOIIYIO POJIb B OMOCPEIOBAHIH MATOOHOJIOTHH
psiia ayTOMMMYHHBIX 3a00JIeBaHH, BKJOUAsh PEBMATOWIHBIA apTPHUT, PACCESHHBIA CKIEpO3,
BOCTIAJIUTENIbHOE 3a00JIeBaHNe KUIIEUHNKA 1 BoUaHKy. IL-12 B nononHeHue k cyobenunnne p40
Hapsay ¢ IL-23 conmepxut cyObenuHHULy p35 M IEHCTBYET Yepe3 reTepOIMMEPHBIA PELenTop,
coctositmii u3 IL-12RB1 u [L-12RB2. IL-12 Heobxomum mist pazsutust Thl-knetok u cexpeunun
IFNy, UuTOKHMHA, KOTOPBIA UIPaeT KPUTUIECKYIO POJIb B IMMYHHTETE, CTUMYJIHPYS SKCIIPECCHIO
rmaBHOro komriekca rucrocoBmecrumoctd (MHC), mepexmouenme kiacca B-knetok Ha
nonkiaccel IgG u aktuBanmro makpodaros (Gracie, J.A. et al., "Interleukin-12 induces interferon-

gamma-dependent switching of IgG alloantibody subclass", Eur. J. Immunol., 26:1217-1221



(1996); Schroder, K. et al., "Interferon-gamma: an overview of signals, mechanisms and
functions", J. Leukoc. Biol., 75(2):163-189 (2004)).

O BaxkHOCTH copepskamux p40 LUTOKWUHOB Uil ayTOMMMYHHUTETA CBHIETEIbCTBYET OTKPBITHE
TOrO, 4to MbIH ¢ aepunurom audo p40, pl9, mbo IL-23R 3amumens! ot 3abojeBaHus Ha
MOJIENAX PACCESHHOTO CKJIepO3a, PEeBMATOMIHOTO apTPHUTA, BOCMAIUTENBHOrO 3a00JeBaHUsI
KUIIEYHUKA, BOJYAHKH W Ticopuasa, cpenu npounx (Kyttaris, V.C. et al., "Cutting edge: 1L-23
receptor deficiency prevents the development of lupus nephritis in C5S7BL/6-1pt/lpr mice", J.
Immunol., 184:4605-4609 (2010); Hong, K. et al., "IL-12, independently of IFN-gamma, plays a
crucial role in the pathogenesis of a murine psoriasis like skin disorder", J. Immunol., 162:7480-
7491 (1999); Hue, S. et al, "Interleukin-23 drives innate and T cell-mediated intestinal
inflammation", J. Exp. Med., 203:2473-2483 (2006); Cua, DJ. et al., "Interleukin-23 rather than
interleukin-12 is the critical cytokine for autoimmune inflammation of the brain", Nature,
421:744-748 (2003); Murphy, C.A. et al., "Divergent pro- and anti-inflammatory roles for IL-23
and IL-12 in joint autoimmune inflammation”, J. Exp. Med., 198:1951-1957 (2003)).

ITpu 3aboneBannu 4enoBeka BbIcOKas skcrpeccust p40 u pl9 Obuta M3MepeHa B ICOPUATUIECKIX
nopaxeHusx, a kiaerku Th17 Obun uneHTHGUUUPOBAHBI B AKTHBHBIX MOPAXKEHUSIX TOJIOBHOIO
MO3ra y mauueHToB ¢ MS (pacCessHHBIM CKIIEpO30M) M B CIM3UCTOH OOOJIOYKE KUINEYHUKA
narnueHToB ¢ akTuBHOMN OosesHbto Kpona (Lee, E. et al., "Increased expression of interleukin 23
p19 and p40 in lesional skin of patients with psoriasis vulgaris", J. Exp. Med., 199:125-130 (2004);
Tzartos, J.S. et al., "Interleukin-17 production in central nervous system infiltrating T cells and
glial cells is associated with active disease in multiple sclerosis", Am. J. Pathol., 172:146-155
(2008)). Taxxe ObUIO MOKa3aHO, 4To ypoBHH MRNA pl19, p40 u p35 y manueHToB ¢ aKTUBHOU
SLE (cucTteMHON KpacHOH BOJYAHKOH) 3HAYUTEIBHO BBIMIE IO CPABHEHUIO C TAKOBBIMHU Y
nanuenTos ¢ HeakTuBHOH SLE (Huang, X. et al., "Dysregulated expression of interleukin-23 and
interleukin-12 subunits in systemic lupus erythematosus patients", Mod. Rheumatol., 17:220-223
(2007)), u T-xJeTKHM MaLMEeHTOB ¢ BOJIMaHKOH UMeroT npeodianaromuii penorun Thl (Tucci, M.
et al., "Overexpression of interleukin-12 and T helper 1 predominance in lupus nephritis", Clin.
Exp. Immunol., 154:247-254 (2008)).

Bonee TOro, MOSHOr€HOMHBIE TOWCKH AaCCOLMALMI BBISBHJIM Ps JIOKYCOB, CBSI3aHHBIX C
XPOHHUYECKUMU BOCHAJIHUTENIbHBIMU U ayTOMMMYHHBIMH 3a00JI€BaHHSIMH, KOTOpPbIe KOTHUPYIOT
dakropsl, GyHkunoHupyromue B mytsax 1L-23 u IL-12. Otu rensr BrmrovaroT 1L23A, TL12A,
IL12B, IL12RB1, IL12RB2, IL23R, JAK2, TYK2, STAT3 u STAT4 (Lees, C.W. et al., "New
IBD genetics: common pathways with other diseases", Guz, 60:1739-1753 (2011); Tao, J.H. et al ,

"Meta-analysis of TYK2 gene polymorphisms association with susceptibility to autoimmune and



inflammatory diseases", Mol. Biol. Rep., 38:4663-4672 (2011);, Cho, J.H. et al., "Recent insights
into the genetics of inflammatory bowel disease", Gastroenterology, 140:1704-1712 (2011)).
JlelicTBUTENBbHO, OBUIO MOKA3aHO, YTO BO3AeHcTBUE aHTU-p40, koTopoe uHrnoupyer kaxk IL-12,
tak u [L-23, a Takxe cnenududeckue k 1L-23 ciocobs! nedenus ¢ antu-P19, spdexrusubr npu
JIEYCeHUH ayTOMMMYHHBIX TOPaKeHUI Npu 3a00JeBaHusX, BKIOUas ncopuas, Oone3nb KpoHa u
ncopuatuueckuii aptput (Leonardi, C.L. et al., "PHOENIX 1 study investigators. Efficacy and
safety of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with psoriasis:
76-week results from a randomized, double-blind, placebo-controlled trial (PHOENIX 1)", Lancet,
371:1665-1674 (2008);, Sandborn, W.J. et al., "Ustekinumab Crohn's Disease Study Group. A
randomized trial of Ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients
with moderate-to-severe Crohn's disease", Gastroenterology, 135:1130-1141 (2008); Gottlieb, A.
et al., "Ustekinumab, a human interleukin 12/23 monoclonal antibody, for psoriatic arthritis:
randomized, double-blind, placebo-controlled, crossover trial", Lancet, 373:633-640 (2009)).
CnenoBarenbHO, MOJKHO OJKHZIATh, UTO areHThI, KOTOpPble MHTHONPYIOT aeicTeue IL-12 u IL-23,
OyIyT OKa3bIBaTh TEPANEBTUYECKUI S(PPEKT MPU ayTOMMMYHHBIX HAPYLICHUSX Y YEJIOBEKa.
I'pynna narepdeponos tuna I (IFN), kotopsie BkirouaroT B ceds npencrasureneii IFNa, a Takoke
IFNB, IFNg, IFNk u IFNo, neiictBytoT uepe3 rerepoaumepnsliii perentop IFNo/B (IFNAR). IFN
Tuna | oka3pIBalOT MHOKECTBEHHbIE 3(h(EKThI KaK HA BPOXKIEHHBIE, TAK U AIaNTUBHBIE CUCTEMBI
UMMYHHUTETA, BKJIIOYasi aKTUBALMIO KaK KJIETOYHBIX, TAK U T'YMOPAJbHBIX HMMYHHbBIX OTBETOB, a
TaK)Ke YCUJICHHE DKCIpPecCHr M BbICBOOOkmeHue aytoanturenoB (Hall, J.C. et al., "Type I
interferons: crucial participants in disease amplification in autoimmunity", Nat. Rev. Rheumatol.,
6:40-49 (2010)).

Y nanMeHToB ¢ CUCTeMHOW KpacHOW BosdaHkod (SLE), MOTEHIMAaTbHO CMEpPTENbHBIM
AyTOMMMYHHBIM 3a00JieBaHHEM, TOBBILIEHHbIE YPOBHH cbiBOpoTouHOro mHTepdepona (IFN)a
(naTepdepona Tuna 1) wim MOBBIEHHAs SKCrpeccusi reHoB, perynupyembix IFN tuma 1 (Tak
Ha3bIBaeMbIii pod b skcripeccun IFN@), B MOHOHYKIJIEAPHBIX KJIETKaX nepudepruuecKoi KpoBU
U B MIOpa)KEHHBIX OpraHax ObUTH MPOAEMOHCTPHPOBaHbI y OONbLIMHCTBA MauueHToB (Bennett, L.
et al., "Interferon and granulopoiesis signatures in systemic lupus erythematosus blood", J. Exp.
Med., 197:711-723 (2003); Peterson, K.S. et al., "Characterization of heterogeneity in the
molecular pathogenesis of lupus nephritis from transcriptional profiles of laser-captured
glomeruli", J. Clin. Invest., 113:1722-1733 (2004)), u B HECKOJbKHUX HCCIIEIOBAHMUIX ObLIO
MOKa3aHo, 4YTO coepskaHue cbiBoporouHoro IFNo koppenupyer Kak ¢ aKTUBHOCTBIO, TaK H C
TsoKecThIO 3a0oneBannst (Bengtsson, A A. etal., "Activation of type I interferon system in systemic

lupus erythematosus correlates with disease activity but not with antiretroviral antibodies", Lupus,



9:664-671 (2000)). O wHemnocpenactBenHod ponu I[FNo B maTtoOHONOTMU  BOJNYAHKHU
CBHUJIETENILCTBYET HAOIOIeHHE TOro, uTo BBeAeHne IFNo manneHTam co 3J10Ka4eCTBEHHBIMHU TN
BUPYCHBIMH 3a00JIEBAHMSIMH MOJKET BbI3BIBATH BOJYaHOYHOIONOOHBINH cHHApPOM. bomee Toro,
nenernnst IFNAR y npenpacrnonokeHHbIX K BOJYaHKE MBIIIEH O0ECTIeYHBAET BBICOKYIO 3AIIUTY OT
ayTOMMMYHHBIX 3a00JieBaHUH, TshKecTH 3a0oneBanuii u cmepTHocTH (Santiago-Raber, ML, et al.,
"Type-I interferon receptor deficiency reduces lupus-like disease in NZB mice", J. Exp. Med.,
197:777-788 (2003)), 1 MOJTHOT€HOMHBIE NOMCKU ACCOLMALMHA BBIIBUJIM JIOKYCBI, CBSI3aHHBIE C
BOJIYaHKOH, KOTOpbIE KOOUPYIOT (pakTopel, PyHKIHOHUpYOIUE B MyTH UHTEpdepoHa tuna 1,
Biurouasi IRFS, IKBKE, TYK2 u STAT4 (Deng, Y. etal., "Genetic susceptibility to systemic lupus
erythematosus in the genomic era", Nat. Rev. Rheumatol., 6:683-692 (2010); Sandling, J K. et al ,
"A candidate gene study of the type I interferon pathway implicates IKBKE and IL8 as risk loci
for SLE", Fur. J. Hum. Genet., 19:479-484 (2011)). B nomnosjHeHue K BOJYaHKE CYLIECTBYET
NOKa3aTeIbCTBO TOTO, YTO a0eppaHTHAasl aKTHBALMS ONOCPENIOBAHHBIX HHTepdepoHoM THma |
NyTeH UrpaeT BaKHYIO POJIb B MATOOMOJIOTHH JAPYTUX ayTOMMMYHHBIX 3a00JI€BaHHMN, TAKUX KaK
cunzpom [lerpena u ckneponepmust (Bave, U. et al., "Activation of the type I interferon system
in primary Sjogren's syndrome: a possible etiopathogenic mechanism", Arthritis Rheum., 52:1185-
1195 (2005); Kim, D. et al., "Induction of interferon-alpha by scleroderma sera containing
autoantibodies to topoisomerase I: association of higher interferon-alpha activity with lung
fibrosis", Arthritis Rheum., 58:2163-2173 (2008)). CienoBaTeIbHO, MOKHO OKHAATh, YTO are€HTHI,
KOTOpble HWHTUOMPYIOT neiictBue peakuuii wuHTepdepona tuma [ Oyayr okas3wiBaTh
TepaneBTU4ecKui 3QPeKT mpu ayTOMMMYHHBIX HAPYLICHUSIX Y YEIOBEKA.

Tuposunkunaza 2 (Tyk2) sBasiercs unenom cemefictBa Janus-kuHa3 (JAK) HepenenTopHbIX
TUPO3UHKHHA3, U OBUIO MOKA3aHO, YTO OHA UIPAaeT PELIAIOINYI0 POJb B PETyJSLUH KacKaaa
CHUTHAJIBHOM TPAHCIYKIMH TOCeaAyoumx penentopos s [L-12, IL-23 u unatepdeponos tuna 1,
kak y meied (Ishizaki, M. et al., "Involvement of Tyrosine Kinase-2 in Both the IL-12/Th1 and
IL-23/Th17 Axes In vivo", J. Immunol., 187:181-189 (2011); Prchal-Murphy, M. et al., "TYK2
kinase activity is required for functional type I interferon responses in vivo", PLoS One, 7:€39141
(2012)), Tax u y monei (Minegishi, Y. et al., "Human tyrosine kinase 2 deficiency reveals its
requisite roles in multiple cytokine signals involved in innate and acquired immunity", Immunity,
25:745-755 (2006)). Tyk2 omocpenyeT WHAyIMPOBaHHOE penentopamu (ochopuiupoBaHue
YJIEHOB CeMeicTBa TPaHCKPUMUUOHHBIX (akTopoB STAT, cymmecTBeHHBIH CHrHaJ, KOTOPBIHA
npuBoguT K  gumepusarmu  OenkoB  STAT wu  Tpanckpurmuuu  STAT-3aBUCUMBIX
NPOBOCTIAIUTENbHBIX TeHOB. Jlepumurabie mo Tyk2 wmblmm SBISIFOTCA  YCTOMYUBBIMH K

5KCHEPUMEHTAJIbHBIM MOJENAM KOJIUTA, NCOpPHa3a U PACcCEsIHHOIO CKJIepo3a, AEMOHCTPHUPYs



Ba)KHOCTb onocpenoBanHol Tyk2 mepenayu curHaia mpu ayTOMMMYHHBIX M CBSI3aHHBIX C HUMH
paccrpoticteax (Ishizaki, M. et al ., "Involvement of Tyrosine Kinase-2 in Both the IL-12/Th1 and
IL-23/Th17 Axes In vivo", J. Immunol., 187:181-189 (2011); Oyamada, A. et al., "Tyrosine kinase
2 plays critical roles in the pathogenic CD4 T cell responses for the development of experimental
autoimmune encepranomyelitis", J. Immunol., 183:7539-7546 (2009)).

Cpenu nmoneil MHIUBUAYYMBI, 3KCIPECCUPYIOLINE HEaKTHBHBIN BapuaHT Tyk2, 3amuineHs! OT
PacCesTHHOTO CKJIepOo3a M, BO3MOXKHO, IPYTHX ayTouMMyHHbIX 3abosesanuii (Couturier, N. et al.,
"Tyrosine kinase 2 variant influences T lymphocyte polarization and multiple sclerosis
susceptibility", Brain, 134:693-703 (2011)). IlonHOreHOMHbIE TOUCKH acCOLMALUI MOKa3alu
npyrue BapuaHtbl Tyk2, cBs3aHHBIE C AyTOMMMYHHBIMH 3a00JI€BAaHUSMH, TAKUMH Kak OOJI€3Hb
KpoHa, mcopmuas, cucreMHasi KpacHasi BOJYAHKA M PEBMATOWAHBIA apTPUT, JOMOJHUTEIBHO
nemoHcTpupys BakHocTh Tyk2 B ayrommmynutere (Ellinghaus, D. et al., "Combined Analysis of
Genome-wide Association Studies for Crohn Disease and Psoriasis Identifies Seven Shared
Susceptibility Loci", Am. J. Hum. Genet., 90:636-647 (2012); Graham, D. et al., "Association of
polymorphisms across the tyrosine kinase gene, TYK2 in UK SLE families", Rheumatology
(Oxford), 46:927-930 (2007);, Eyre, S. et al., "High-density genetic mapping identifies new
susceptibility loci for theumatoid arthritis", Nat. Genet., 44:1336-1340 (2012)).

[IpuHuMasi BO BHHMAHHE COCTOSHUS, KOTOpPbIE MOTYT TMOJYYHTh TOJb3Y OT JICUEHHUS,
BKJIFOYAOLIET0 MOAYJISILUIO LIUTOKUHOB H/WiM UHTEP(EPOHOB, HOBbIE COEAUHEHMUS, CITOCOOHBIE
MOZYJIMPOBATh LIUTOKUHBI W/Win uHTepdeponsl, Takue kKak 1L-12, IL-23 w/unmu [FNa, u cnocoOst
NPUMEHEHHsT 3THUX COEIMHEHUH MOryT O0eCreunBaTh CyIIECTBEHHbIE TEpPANeBTHUECKHUE

NMpeEMMyeCTBa AJisi LIMPOKOTO Kpyra malu€HTOB, HYXKAAIINUXCA B 3TOM.

CYIMHOCTD U30BPETEHUA
Hzobperenne oTHOCUTCA K coetrHEeHUsIM PopmyJibl [, mpuBeneHHON HUKE, KOTOPBIE SBISIFOTCS
NOJIE3HBIMH B KauecTBe MOy JisiTopoB IL-12, IL-23 u/unu IFNo myTem HHruOMpOBaHUs epenadn
curxana, onocpenosanHoro Tyk2.
HacTositnee uso0pereHne Takke OTHOCHTCSI K CIIOCO0aM U MPOMEKYTOUHBIM COEAMHEHUSM IS
MOJTIY4YEHHUS] COEIMHEHUH 110 HACTOSIIEeMY H300PETEHHUIO.
HacTosimiee n3obpeTenne Tak:ke OTHOCHTCS K (hapMaLeBTHUECKUM KOMIIO3HLIUSM, COAEPIKALTUM
(dbapMaLleBTHYECKU TPUEMJIEMbI HOCHUTENb U, [0 MEHbIIEeH Mepe, OIHO W3 COCOUHEHHH IO
HACTOSIIIEMY U300PETEHHIO.
HacTtosimmee m3o0perenne Takxke oTHOcHTCS K criocody mopymsiumu I1L-12, IL-23 w/unm [FNa

nyTeM UHruOupoBaHus Tyk-2-omocpenoBaHHOW Nepenad CUTHaja, BKIKOYANOIIEMY BBEICHUE



XO35IMHY, HY)KJAIOIIEMYCsl B TAKOM JIEYEHUH, TeparneBTUIeckd 3(PQeKTHBHOrO KOJINYECTBa, MO
MEHBIIEH Mepe, OHOTO U3 COSNUHEHHH MO HACTOSIIEMY H300PETEHHIO.

Hactosimmee wu3o0pereHne TakKe OTHOCHTCA K CHOCOOYy JiedeHHs MpoiuepaTuBHBIX,
MeTa0OJMUECKNX, AJJIEPTUYECKUX, AyTOMMMYHHBIX W  BOCHAJIUTENBHBIX 3a00JIeBaHUH,
BKJIFOYAIOILIIEMY BBEACHUE XO3AMHY, HYXKAAOLEMYCsl B TAaKOM JICUEHUH, TEPareBTHUECKU
3¢ EeKTUBHOrO KOJNWYECTBA, IO MEHbLIEH Mepe, OJHOIO W3 COCAUHEHWH IO HACTOSIIEMY
H300PETEHHIO.

[IpenmoururenpHbli BapHaHT OCYILIECTBIEHUS TMpPEACTaBIsieT Co0OH crocod  JiedeHus
BOCIIAJINTENIbHBIX M AyTOMMMYHHBIX 3a0oneBaHuil wiau HapyueHud. [{na ueneii maHHOTO
n300peTeHNs BOCIAJINTEIbHOE U Ay TOUMMYHHOE 3a00JIeBaHNE I HapyLIEHHE BKJFOUAET JIF0Ooe
3a00ieBaHNe, UMEIOLIee BOCTIATUTEIbHBIN UM 8y TOMMMYHHBIH KOMIIOHEHT.

Hactosinee m3oOpereHne Takke OTHOCUTCS K MPUMEHEHUIO COEJUHEHUH IO HACTOSIIEMY
U300pETeHNI0 AJIsl TPOU3BONCTBA JIEKAPCTBEHHOT'O CPENCTBA ISl JIUEHUsS] OHKOJOTMYECKHX
3a00NeBaHH.

Hacrosimee n3o0pereHne Takske OTHOCUTCS K COSAMHEHHSIM 10 HACTOSIIEMY H300pPETeHUIO ISt
NPUMEHEHHUs B TEPaIUU.

OTH U Ipyrue OTIMYUTEIbHbIE TIPU3HAKH N300peTeHust OyayT N3JI0KEHBI B Pa3BEpHYTOH dopme

B BUAC NPEACTABIICHHOI'O HUXKE PACKPBITUS.

ITOJAPOBHOE OITMCAHUWE BAPMAHTOB OCYINECTBJIEHUA U30BPETEHMA
B nepBom acrniexte HacTosiero uzodperenus npeanaraetcs coequHenne @opmyisr (1)

RG

rac

X npencrassietr codoit N wimu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R* Cis ankun, -(CHz)-3-14-uneHHbiii kapOoOLMKI,

samernenHbii 0-1 R*, umy 5-12-4eHHbIi reTepOoLHKI, 3aMeleHnblii 0-4 R*;
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R? B kaxmoMm ciydae He3aBUCHMO Tpenctasiser coboii H, OCF;, CN, NO,, -(CH;).0OR®,
-(CH2)SR®,  -(CH,),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!!
-(CH2)C(O)NR!R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)pNRMRM, -NRPS(0)pRE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
ankerw, 3amemeHHbiii 0-3 R? -(CHy)-3-14-unennbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-aneHnsrii rerepounki, 3amerneHsbiii 0-2 R?;

R® npencrasnser coboit H, C.3 amxun umn C3-6 HUKIOATKII,

R* npencrasnser coboit H, C.3 amxun umn C3-6 LIUKIOATKUI,

R’ npencrapnser coboii Ci4 ankun, 3amernensbiii 0-1 R* Ci4 ankokcu, 3amemennbiii 0-1 R,
(CHa)r-penmn, 3amemensiii 0-3 R¥, uu -(CHz)-5-7-uneHHbIH reTeponuK;

R B kaxkaoM cilydae HesaBucumo mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NOz, -OR?, -(CH2):C(O)RS, -NRR€, -NR*C(O)ORS, Ci-3 anxun wm (CHz)-penn,

R® npencrasnser coboii -(CH,)-5-7-uneHHbIi reTepoLuk, 3aMmemenHsrii 0-3 R

R% B xaxnom ciyuae Hesasucumo mpexctaBiser coboit H, OCFs;, CN, NO,, -(CH2).OR®,
(CH2):SR®,  -(CH»),C(O)R®’,  -(CH,)C(O)OR®,  -(CH»),OC(O)R®°,  CH)NR!R!,
(CH2)/C(O)NR!''R!!,  (CH»)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP°C(O)NR'R!!,
-S(0),NR'R! -NRPS(0)pRE, -S(O)pR, C1 ankum, 3amermennsii 0-3 R Ci. ranoankum, Ca-
ankenuy, 3amerneHHbiii 0-3 R? -(CHa2)-3-14-unennsiii kapOorwki, 3amemieHHbiii 0-1 R?
win -(CHy)-5-7-4neHHblit reTeponuki, 3amemeHHbii 0-2 R?;

R’ npencrasnser coboit H, ranores umu Ci.3 ankmun,

R!! B kaxoM ciydae HezaBHCHMO npencTasiser codoit H, Ci.4 ankxmn, 3amemennsiii 0-3 RY, CF3,
Cs-10 mmknoankun, 3amemenssiii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RY, mwm -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kasxkmom ciydae HeszaBucumo npexacrasisier coboit H, F, ClI, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH»):0R?, -(CH»):SR®, -(CH2).C(O)R®, -(CH,)C(O)OR®,
-(CH,)OC(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH2):NRPC(O)R,
-(CH»):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NR’S(0),R¢, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemensbrii 0-3 RY, Ci.6 ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrasnser coboii H, Ci- ankmn, 3amemenssiii 0-3 RY, C1. ranoankmn, C3 MUKIOATKAL,
3aMelneHHbpiin 0-2 Rd, win -(CH2)-5-7-4neHHblid TeTepouuKl, 3aMerneHHbii 0-3 Rf, AN
(CH»)-bennn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs.6 INKIOATKII, 3aMeIeHHbIi

0-3 RY, umu (CHa)-pennn, 3amemennsiii 0-3 RY



RY B kaxmoM ciydae He3aBHCHMO IpencTaBiseT coboii somopon, F, Cl, Br, OCFs, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NRRE, -NR*C(O)ORF, C1.6 ankun unu (CH»)~heHun, 3aMereHHbIi
0-3 Rf;

R® B kaxkgoMm ciy4ae He3aBUCUMO mpenctapiisier coboi Bogopon, Cie ankmi, Csie IUKIOATKUT
nnu (CHa)-dennn, 3amemennerii 0-3 RE;

Rf B xaxa0M Ccllyuae He3aBUCHMO MpencTaBisieT coboii Bogopox, ranorer, CN, NH,, OH, Cs.
rukioankui, CF3, O(Ci-¢ amkun) unn -(CHz)-5-7-41€HHBIA reTepOouK,

p umeer 3HaueHus 0, 1 unu 2,

r umeet 3Hauenus 0, 1, 2, 3, 4 wnm 5,

WU €r0 CTepeonu3oMep min GpapMaleBTUIeCKU IpHeMiIeMast COJlb.

Bo BTOPOM aCIICKTEC HACTOALIECTO H306peTeHI/IH npeajara€Tcsi COCAUHCHUEC cI)OpMy.]'IbI

RS

e
X npencrasnsietr codoit N wiu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3.6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R?; Cis ankun, -(CHz)-3-14-uneHHblil KkapOOLMKI,
3amernenHeiii 0-1 R*, umy 5-12-4eHHbIi reTepoILHKI, 3aMelneHnblii 0-4 R%;

R?* B kaxgoMm ciydae HesaBucuMo npencrasiser coboit H, OCF3;, CN, NO,, -(CH).OR?,
-(CH»):SR?,  -(CH),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!,
-(CH2)C(O)NR!'R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxun, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
ankenny, 3amemeHHbli 0-3 R?  -(CH2)-3-14-unenssiii kapOomwmki, 3amemeHHbiid 0-1 R?
win -(CH3z)~-5-7-4uneHnbiil rereporuki, 3amerneHnbiid 0-2 R?;

R’ npencrasnser coboit H, C1.3 ankun umn C3- IUKIOATKIT,

R* npencrasnser coboii H unu Ci.3 ankui,

R’ npencrapnser coboii Ci4 ankun, 3amermnenseiii 0-1 R* Ci4 ankokcy, 3amemmennbiii 0-1 R%,

CH,):.pennn, 3amernennsiii 0-3 R ymm -(CH>)-5-7-4IeHHBIH FeTepOLUKIL,
) > p
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R B kaxaoM ciydae He3aBHUCHMO mpexacTasisier coboit H, F, Cl, Br, OCF;, CFs, CN,
NO3, -OR¢, -(CH2).C(O)RS, -NR°R®, -NR°C(O)ORS, C1.3 anxwn wimm (CHz)-pennn;

R® npencrasaser coboii -(CH,)-5-7-uneHHslii reTepouK, 3amemenHbii 0-3 R%,

R% B kaxmom ciyuae HesaBucuMo mnpencrasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH2)C(O)R®,  -(CH»2)C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!!
-(CH2)C(O)NR!R!}  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0O),RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenun, 3amemeHHbiii 0-3 R* -(CHa2)-3-14-unensbiii kapOommki, 3amemeHHbii 0-1 RY
win -(CHz)-5-7-4neHHbli rereponuki, 3amemeHHbiii 0-2 R?;

R’ npencrasnsier coboii H, ranoren unu C1.3 aikun;

R!! B kax oM cnyuae HezaBucuMo npencrasser coboit H, Ci.s ankxun, 3amemennsiii 0-3 RE, CF3,
C3.10 muksoankun, 3amernennbiii 0-1 Rf, (CH)-denun, samemennsiii 0-3 R, umu -(CH;)-5-7-
YJIEHHBIM reTepOoLMKII, 3amelneHHbli 0-3 R

R?® B kaxnom crnyuae HezaBucumo mpencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NOa, -(CH;):0OR®, -(CH2):SR®, -(CH2)C(O)R?, -(CH2).C(O)OR®,
-(CH2)OC(O)R?, -(CH2)NR!'R!!, -(CH2):C(O)NR'R!, -(CH2):NR°C(O)R®,
-(CH2):NRPC(O)OR¢, -NR°C(O)NR!''R!!, -S(0),NR!R!! -NR?S(0),R¢, -S(O)R®, -S(0):R, Ci6
ankun, 3amemenssrii 0-3 RY, Ci.¢ ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBIN F€TePOLMKII, 3aMeleHHblIN 0-3 Rf;

R® npencrasnser coboii H, Ci.6 ankmn, 3amemenssii 0-3 RY, C1.¢ ranoankmn, Ci HUKIOATKAL,
3aMelleHHbIin 0-2 Rd, win -(CHz)-5-7-4neHHblid TeTepoLuKII, 3aMeleHHbi 0-3 Rf, AN
(CH»)-bennn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs.6 IMKIOATKII, 3aMeIeHHbIIt
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 RY

RY B kaxmoM Cllydyae He3aBHCHMO TpencTasisier coboii Bomopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):C(O)R®, -NR°RE, -NR*C(O)OR, Ci.6 ankwmn unu (CH»)-heHun, 3aMerneHHbIiH
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasisier codoit Bogopon, Cie amkui, Cs.6 IUKIOATKUT
wnu (CHa)-denmn, 3amemennsrii 0-3 RE;

Rf B xaaoM criydae He3aBUCHMO HpencTaBisieT coboif Bomopox, ranores, CN, NH,, OH, Cs.
rukioankui, CF3, O(C1-¢ anmkun) umn -(CHz)~-5-7-4J1€HHBIIH reTepOIuKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WU €T0 CTepeon3oMep Wi (papMaleBTUIeCKU IPHeMIIeMast COJIb.
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B Tperpem acnekTe HacTOsALIEro H300peTeHns pensaraeTcs coenuHenne @opmMy el

RS

rae
X npencrasnsier codoit N wimu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu Cs-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHblil KapOOLMKI,
samemenHblii 0-1 R? wmum 5-12-4neHHbIiH reTepoLUKII, 3aMelleHHbIN 0-4 R2:

R? B xaxnoM ciydae HesaBucHMO mpexcTaBisier coboit H, OCFs;, CN, NO,, -(CH2).OR®,
(CH2):SR®,  -(CH2)C(O)R®,  -(CH,),C(O)OR®,  -(CH2)OC(O)R®’,  CH)NR!R!
-(CH2)C(O)NR'R!!  -(CH2)NR’C(O)R®,  -(CH2)NRP’C(O)OR®,  -NR°C(O)NR'R!,
-S(0),NR!'R! -NRPS(0)pRE, -S(O)pR, C1s ankun, 3amemennsii 0-3 R Ci. ranoankun, Ca-
ankenuy, 3amemeHHbli 0-3 R? -(CH2)-3-14-unennsiii kapOorwki, 3amemenHbiii 0-1 R?
i -(CHaz)-5-7-4neHHbli reTepouk, 3amerneHHbiii 0-2 R?;

R? npencrasnser coboit H, C1.; amkun umn C3-6 IAKITOATKIT,

R* npencrasnser coboit H unu Ci.3 aiku,

R’ npencrasnser coboii Ci-4 ankua unu Ci alKOKCH;

R B kaxaoM ciydae HesaBHcHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR¢, -(CH2)/C(O)R, -NR°R®, -NR°C(O)OR, Ci.3 anxwmn unmu (CHa)-penu,

R® npencrasnser coboit -(CH,)-5-7-unenHslil reTepoIMK, 3amemmeHHbii 0-3 R,

R% B kaxgom ciydae HesaBucuMo npenctasiser coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH»2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!R!'!
-(CH2)C(O)NR!R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
ankennn, 3amemeHHbli 0-3 R?  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbii 0-1 RY
win -(CH2)-5-7-4neHHblil rereponuki, 3amemerHbiid 0-2 R?;

R’ npencrasnser coboit H, ranored uau C).3 ankun,
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R!! B kasxm0M ciTyuae HezaBHCHMO npencTasisieT coboit H, Ciu ankun, 3amermennsiii 0-3 RE, CF3,
Cs-10 muxnoankun, 3amemenseii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RY, umn -(CHa)-5-7-
YJIEHHBIN FE€TEPOLIMKII, 3aMeleHHbIN 0-3 Rd;

R?* B xaxxnom ciydae HezaBucumo npencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NO», -(CH2),0R", -(CH2):SR", -(CH2):C(O)R", -(CH2):.C(O)OR®,
-(CH,)OC(O)R®, -(CH2)NRMRY, -(CH»)C(O)NR!'R!!, -(CH3):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R®, -S(O)RE, -S(0)2RE, C1-
ankm, 3amemenserii 0-3 R Ci. ranoankun, -(CH,),-3-14-unennsrii kapoormkn uiu -(CHa)-5-7-
YJIEHHBIA FeTePOLMKIL, 3aMeleH bl 0-3 Rf;

R® npencrapnser coboii H, Ci-6 ankun, 3amemenHsiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKAL,
samemennbii 0-2 RY umu -(CHz)-5-7-unennblii rerepouukn, s3amernednbii 0-3 RY wumm
(CHy)-(enun, 3amemennbiii 0-3 RY;

R® npencrasnser coboii Ci-s ankun, 3amemennbiii 0-3 RE, (CH,)-Cs- IUKIOATKU, 3aMeIeHHbII
0-3 R, unu (CHa)-benun, samemennsiii 0-3 R,

RY B KaxmOM clyuae HezaBHCHMO mpejcTaBisier coboii Bomopon, F, Cl, Br, OCF;, CF3, CN,
NO3, -OR®, -(CH2);,C(O)RS, -NR°R®, -NR°C(O)OR, Ci.¢ anxun wnu (CHa)-heHnn, 3aMenieHHbIH
0-3 R

R® B xaxkmom ciyuae He3aBHCHMO mpenctasiisieT codoit Bogopon, Cies ankui, Cs.s IUKIOATKUT
wnn (CHa)-denmn, 3amemennsiii 0-3 RE

Rf B kaxa0M cllyuae He3aBUCHMO HpencTaBisieT coboii Bogopoxn, ranores, CN, NHa, OH, Cs.6
uukioankui, CF3, O(Ci-¢ ankun) uinu -(CHz)~-5-7-4J1eHHBIN reTepOIUKIT;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3Hauenus 0, 1, 2, 3, 4 wnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU pHeMieMast COJlb.

B uerBepTOM acmekTe HaCTOSIIEro H300PETEHHS PeIaraeTcst coenuHeHne Popmy bl

RG

rae

X npencrassietr codoit N wimu CH;
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R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHbiii kapOoLMKII,
samernenHbii 0-1 R*, umu 5-12-4eHHbIi reTepOoLMK, 3aMeleHnblii 0-4 R*,;

R? B kaxmoMm ciydae HesaBUCHMO Tpenctasisier coboii H, OCF;, CN, NO,, -(CH;).OR®,
-(CH2):SR®,  -(CH,),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)pNRMRM, -NRPS(0O);RE, -S(O)pRE, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankerw, 3amemeHHbiii 0-3 R? -(CHy)-3-14-unennbnii kapOoruki, 3amemeHHbid 0-1 R
win -(CHz)-5-7-unennsiii rereporukt, 3amerneHHbiii 0-2 R?;

R® npencrasnser coboit H, C-3 amxun umn C3-6 LIUKIOATKUI,

R* npencrasnser coboii H uiu Ci.3 aku,

R’ npencrasnsier co6oii Ci.4 ankua i Ci4 alKoKCH,

R B kaxaoM cilydae HesaBucumo mpenctasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR®, -(CH2)C(O)RS, -NRR®, -NR*C(O)ORS, Ci-3 anxun unmu (CHz)-penmn,

R® npencrasnser coboii -(CH,)-5-7-uneHHblil reTepoLuk, 3amemenHsrii 0-3 R

R% B xaxnom ciyudae Hesasucumo mpexctaBiser coboit H, OCFs;, CN, NO,, -(CH2)OR®,
(CH2):SR®,  -(CH»),C(O)R®’,  -(CH,)C(O)OR®,  -(CH»),OC(O)R®’,  CHy)NR!R!,
-(CH2)/C(O)NR!'R!!,  (CH,)NR’C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP°C(O)NR!'R!!,
-S(0),NR!'R! -NRPS(0)pRE, -S(O)pRS, C16 ankmun, 3amemennsiii 0-3 R? Ci. ranoankum, Ca-
ankenuy, 3amermneHHbiii 0-3 R?  -(CHa2)-3-14-unennsiii kapOorwki, 3amemeHHbiii 0-1 R?
win -(CHy)-5-7-4neHHblit reTeponuki, 3amemerHbii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu Ci.3 ankun,

R!! B ka)oM ciydae HezaBHCHMO npencTasiser codoit H, Ci.4 ankun, 3amemennsiii 0-3 RE, CF3,
C3-10 muknoankun, 3amemenssii 0-1 RE, (CH)-dennn, 3amemenneii 0-3 RS, um -(CH;),-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kaxkmom ciyvae HeszaBucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF», CN,
NO, -(CH»):0R?, -(CH»):SR®, -(CH2).C(O)R®, -(CH»)C(O)OR®,
-(CH,)OC(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH2):NRPC(O)R®,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NR’S(0),R¢, -S(O)RE, -S(O):RE, Ci-
ankwun, 3amemensbiii 0-3 RY, Ci.¢ ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrasnser coboit H, Ci- ankmn, 3amemennsiii 0-3 RY, C1. ranoankmn, C3- MUKIOATKAL,
3aMelneHHbpiin  0-2 Rd, win -(CHz)-5-7-4neHHblil reTepouuKi, 3aMerneHHbiii 0-3 Rf, AJIA

(CHa)-enm, 3amemennsrii 0-3 RY,



13

R npencrapnser coboii Ci ankmn, 3amemennsiil 0-3 RE, (CH3)-Cs. IMKI0AIKII, 3aMeIeHHbII
0-3 RY, umu (CHa)-pennn, 3amemennsii 0-3 RY;

RY B kaxmoM Clydae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci.6 anxun unmu (CH»)-heHun, 3aMereHHbIiH
0-3 Rf;

R® B kaxxgom ciydyae He3aBUCUMO mpenctapiisier coboi Bogopon, Cis ankmi, Cs IUKIOATKUT
unn (CHa)-dennn, 3amemennerii 0-3 RE;

R! B kaxa0M cllyuae He3aBUCHMO HpencTaBisieT coboii Bomopoxn, ranored, CN, NH,, OH, Cs.
rukioankui, CF3, O(Ci-¢ amkun) unn -(CHz)-5-7-4J1€HHBIA reTepOouK;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 35,

HJIN €10 CTEPCOU3OMED NN (I)apMaI_IeBTI/ILIeCKI/I npuemijieMasi COJib.

B nsiTom acnekte HacTosiero n3o0pereHus npeniaraercsi coeauHeHne Popmy bl

R6
5
R % |
4 R’
R\ N
(0] N
DSC\N AN
H |
X. ZA_ _R?
N N
H

rae

X npencrasnsier codoit N wnu CH;

R? npencrasnser coboii H, -C(O)R*™, Cie amkun, -(CHi)-3-14-uneHHblii kapOouuk,
3amemenHsblil 0-1 R* umu 5-12-4s1eHHbIH reTepoLuK, 3aMerneHHserii 0-4 R*;

R?* B kaxaoMm ciydae HesaBucuMo npencrasisier coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH»):SR?,  -(CH2)C(O)R®,  -(CH»2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!R!'!
-(CH»)C(O)NR!'R!!  -(CH2)NRP°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankennn, 3amemneHHbli 0-3 R?  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 RY
win -(CH3z)-5-7-4uneHHblil reteponuki, 3amemenHbiid 0-2 R?;

R* npencrasnser coboii H unu Ci.3 aiku,

R’ npencrasnser coboii Ci-4 ankun unu Ci aNKoOKCH;

R B kaxaoM cilydae HesaBHCHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,

NO3, -OR¢, -(CH2)/C(O)R®, -NR°R®, -NR°C(O)ORF, Ci.3 anxwun unmu (CH»)-penun,
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R® npencrasnser coboii -(CH,)-5-7-uneHHslii reTepouK, 3amemnenHbii 0-3 R,

R% B kaxxmom ciydae HesasucuMo mnpencrasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH2)C(O)R®,  -(CH»2)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!R!!
-(CH2)C(O)NR!'R!}  -(CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0O),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenun, 3amemeHHblii 0-3 R* -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiii 0-1 RY
win -(CH3z)-5-7-4nennblil rereponuki, 3amemeHHbiii 0-2 R,

R’ npencrasnser coboit H, ranoren uu C.3 ankun,

R!! B kaxom cnydae HezaBucuMo npencrasiser codoit H, Ci.s ankxum, 3amemennsiii 0-3 RE, CF3,
C3.10 muksoankun, 3amernennbiii 0-1 Rf, (CH)-enun, samemennsiii 0-3 R, umu -(CH;)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rd;

R?® B kaxnmom crnyuae HezaBucumo mpencrasisier coboit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NO3, -(CH,).0R®, -(CH2):SR®, -(CH,).C(O)R®, -(CH»)C(O)OR®,
-(CH2)OC(O)R®, -(CH2)NR!'R!!, -(CH2))C(O)NR'R!, -(CH2):NRPC(O)R®,
-(CH2):NRPC(O)OR¢, -NR°C(O)NR!''R!!, -S(0),NR!R!! -NR?S(0O),R¢, -S(O)R®, -S(0):R, Ci6
ankun, 3amemenssrii 0-3 RY, Ci.6 ranmoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBIM reTepOLMKII, 3amelneHHbli 0-3 RE

R® npenctassier coboit H, Ci.s ankw, 3amemenHbiii 0-3 RY, Ci ramoankmi, Cs.6 LHKIOAIKIL,
3aMellleHHbiin 0-2 Rd, win -(CH2)-5-7-4neHHblid TeTepouuKII, 3aMelneHHbi 0-3 Rf, WA
(CH»)-dennn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankmi, 3amemennsiii 0-3 RE, (CH3)-Cs.6 IMKIOATKII, 3aMeIeHHbII
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 RY;

RY B kaxmOM Cllydyae He3aBHCHMO TpencTasisier coboii Bomopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIi
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasisier codoit Bogopon, Cie amkui, Cs.6 IUKIOATKUT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE:

Rf B xaaoM criydae He3aBUCHMO HpencTaBisieT coboif Bomopox, ranores, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-¢ amkun) uinn -(CHz)~-5-7-4J1eHHBIIH reTepOIuKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WU €70 CTEPEeOU30Mep WiN (papMaLeBTUIECKU IIPHEMIIEMast COJIb.

B mecToMm acnekTe HacToAIIEro H300peTeH s IpesIaraeTcsi coenuHeHne Popmyibl



RG
HyCO ]
—R
4 [
RY A
o} N
D3C\N A
H |
X = _R?
N N
H

rae

X npencrassier codoit N wmu CH;

R? npencrasnser coboit H, -C(O)R*; Cie ankun, -(CH2)-3-14-uneHHblii KkapOoLMKII,
samemenHsiii 0-1 R yu 5-12-uneHHblit reTepOLUKII, 3aMeLleHHbIN 0-4 R%:

R? B kaxmoMm ciyudae He3aBuCHMO Tpenctasiser coboii H, OCF;, CN, NO,, -(CH;).0OR®,
-(CH2):SR®, -(CH2)C(O)R®, -(CH2)C(O)OR®, -(CH)OC(O)R®, CHy).NR"RY,
-(CH,),C(O)NR"'R'!, -(CH2):NRC(O)R¢, -(CH2):NR°C(O)OR¢, -NR’C(O)NRMR!,
-S(0)pNR'R!, -NRPS(0)pRE, -S(O)pR, C1 ankmn, 3amemennsiii 0-3 R Ci. ranoanku, Ca-
ankenw1, 3ameweHHbiii 0-3 R? -(CH2)-3-14-unensbiii kapOorwmki, 3amemneHHbiii 0-1 R?
i -(CHz)-5-7-unennslii rerepouuk, 3amemeHnbii 0-2 R?;

R* npencrasnser coboit H unu C.3 anku,

R® npencrasnser coboii -(CH,)-5-7-uneHHblil reTepoLuk, 3amemenHsrii 0-3 R,

R% B kaxmom ciydae HesaBucumo npenctasisier coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'}
-(CH»)C(O)NR''R!!  (CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NR’C(O)NR!'R!},
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmmn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOomwki, 3amemenHbiid 0-1 RY
win -(CHz)-5-7-4neHHblit reTeponuki, 3amemenHbii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu C).3 ankun,

R!! B kaoM crydae HezaBHCHMO npeacTasiser codoit H, Ci.s ankxun, 3amemennsiii 0-3 RE, CF3,
C3.10 tuknoankun, 3amemenssiii 0-1 RE, (CH)-dennn, 3amemenneiii 0-3 RS, umu -(CH;),-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kaxknmom ciydae Heszasucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH»)0R?, -(CH,):SR®, -(CH2).C(O)R®, -(CH»)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH,).C(O)NR!'R!}, -(CH3):NRPC(O)R,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NRP’S(0),R¢, -S(O)RE, -S(O):RE, Ci-
ankm, 3amemenserii 0-3 R Ci. ranoanxun, -(CHz)-3-14-unenssrii kapoormkn wiu -(CHa)-5-7-

YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;
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R® npencrasmsier coboit H, Ci. ankun, 3amemennsiii 0-3 RY, Ci ranoankun, Cs.s MUKIOAIKII,
3aMenieHHpi 0-2 Rd, win -(CHz)-5-7-4yieHHBIA TeTepourKII, 3aMerneHHbil 0-3 Rf, AN
(CH:)-enu, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH3)-Cs.6 IUKITIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 RY

RY B kaxmoM clydae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci. anxwn unu (CH»)-heHun, 3aMermeHHbIi
0-3 Rf;

R® B kaxxgoMm ciaydyae He3aBUCUMO mnpenactapisier coboi Bogopon, Cie ankmi, Cse IUKIOATKUT
unu (CHa)-denun, 3amemennsrii 0-3 RE;

R! B kaxg0M criyuae He3aBUCHMO TpencTaBisieT coboil Bonopox, ranored, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-¢ ankun) nnn -(CHz)-5-7-41€HHBIH reTepouK,

p umeet 3HaueHus 0, 1 wim 2;

r umeet 3Hauenus 0, 1, 2, 3, 4 wnm 5,

WJIH €r0 CTePeon3oMep Wi (papManeBTHIECKH IpHeMIIeMasi COJIb.

B cenpmoM acnekTe HacTosIIero H300peTeHust mpeaaraeTcsi coenuHeHne @opmy bl

RG
H,;CO _ ]
—R
4 I
R R
o N
DSC\N A
H |
X ZA_ _R?
N N
H

rae

X npencrasnsier codoit N wu CH;

R? npencrasnser coboit H, -C(O)R**;, Cis ankun, -(CHz)-3-14-uneHHblil KkapOOLMKI,
samernenHeii 0-1 R*, umy 5-12-4ieHHbIi TeTepOoLHKI, 3aMelneHHblii 0-4 R%;

R? B kaxmoMm ciydae HesaBucHMO Tpenctasisier coboii H, OCF;, CN, NO,, -(CH;).OR®,
-(CH2):SR®,  -(CH,),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!'R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)pNRMRM, -NRPS(0);RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankenwn, 3amemeHHbiii 0-3 R? -(CHy)-3-14-unennsnii kapOouukni, 3amemeHHbid 0-1 R
win -(CH3)-5-7-4neHnbiii rereporuki, 3amerneHnbiii 0-2 R?;

R* npencrasnser coboit H unu Ci.3 anku,



17

R® MPECTaBIsIeT COOON TPUA30JI, OKCATUA30JI, THA30J, OKCA30JI WIIA MUPA30JI, 3aMeleHHbIi 0-3
R
R B kaxmom ciyuae HesaBucumo mpenctasiser coboii H, OCF;, CN, NO,, -(CH;).0OR®,
-(CH2):SR®,  -(CH,),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)pNRMRM, -NRPS(0O);RE, -S(O)pRE, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankerw, 3amemeHHbiii 0-3 R? -(CHy)-3-14-unennbnii kapOoruki, 3amemeHHbid 0-1 R
win -(CHz)-5-7-unennsiii rereporukt, 3amerneHHbiii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu Ci.3 ankun,

R!! B kaxoM cryuae HezaBuCUMO npescTasiser codoit H, Ci. ankun, 3amermnennsii 0-3 RE, CF3,
Cs-10 mmknoankun, 3amemenssiii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RY, um -(CH)-5-7-
YJIEHHBIN FeTePOLMKIL, 3aMeleHHbIN 0-3 Rd;

R?® B kaxnmom cinyuae HezaBucumo mpencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NOa, -(CH;):0OR®, -(CH2):SR?, -(CH2)C(O)R®, -(CH2):.C(O)OR®,
-(CH2)OC(O)R®, -(CH2)NR!''R!!, -(CH2):C(O)NR'R!, -(CH2)NR’C(O)R®,
-(CH2)NR?C(O)OR®, -NR°C(O)NR!'R!}, -S(0),NR!"'R!", -NR?S(0),R°, -S(O)R®, -S(O)RE, C16
ankun, 3amemenssrii 0-3 RY, Ci. ramoamxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBIM MeTepOLMKII, 3amelneHHbli 0-3 RE

R® npencrasnser coboii H, Ci.6 ankun, 3amemenssii 0-3 RY, C1.¢ ranoankmn, Ci HUKIOATKAL,
3aMelleHHbiit 0-2 Rd, win -(CH2)-5-7-4neHHblid reTepouuKi, 3aMereHHbli 0-3 Rf, WA
(CH»)-benn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankmi, 3amemennsiii 0-3 RE, (CH3)-Cs.6 INMKIOATKII, 3aMeIeHHbII
0-3 RY, umu (CHa)-pennn, 3amemennsiii 0-3 RY;

RY B kaxmoM Clydyae He3aBHCHMO TpencTasisier coboii sBomopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIH
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasisier codoit Bogopon, Cie amkui, Cs.6 IUKIOATKAT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE;

Rf B xaxaoM cryuae He3aBUCHMO HpencTaBisieT coboif Bogopoxn, ranorer, CN, NH,, OH, Cs.
rukioankui, CF3, O(Ci-¢ amkun) umn -(CHaz)-5-7-4J1eHHBIIH reTepOIuKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WU €70 CTePEeOon3oMep Win (papMaLeBTUIECKU IIPHEMIIEMast COJIb.
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B BOCEMOM acnekTe HaCTOALIErO H300pETEeHNsI PeAiaraeTcsi coenuHeHne Popmy bl

RG
H,CO N
R
4
RY
o} N
D3C\N A
H |
X ZA_ _R?
N N
H

rae

X npencrassietr codoit N wmu CH;

R? nmpencraaser coboit H, -C(O)-uuxnonponun, -C(O)-CH-UuKIONpONui, MHPUIAKH,
NUPUAA3HH, TUPA30JI, TPUA30J WM MUIMEPA3UH, BCE M3 KOTOPBIX, 3a UCK/IIOUeHHeM rpymmbl H,
MOTYT OBITh 3aMerneHbl 0-3 R%:

R? B kaxaoMm ciydae HesaBucuMo mpeactasiser coboit H, OCF3;, CN, NO,, -(CH)OR®,
(CH2):SR®,  -(CH2)C(O)R®,  -(CH,)C(O)OR®,  -(CH2)OC(O)R®,  CH)NR!'R!
-(CH2)/C(O)NR!''R!!,  (CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NRPC(O)NR!'R!!
-S(0),NR'R! -NRPS(0)pRE, -S(0)pR, C1 ankmun, 3amemennsiii 0-3 R Ci. ranoanku, Ca-
ankenuy, 3amermneHHbii 0-3 R? -(CH2)-3-14-unennbiii kapOorwki, 3amemieHHbiii 0-1 R?
i -(CHz)-5-7-unennslii rerepouuk, 3amemeHnsii 0-2 R?;

R* npencrasnser coboit H unu Ci.3 aku,

R® MpeaCTaBsieT COOOM TPUA30JI, OKCATUA30JI, THA30J, OKCA30J WIIU MUPA30JI, 3aMeleHHbIi 0-3
RS
R% B kaxmom ciydae Hesasucumo npenctasisier coboit H, OCFs, CN, NO,, -(CH)OR?,
-(CH2):SR?,  -(CH2)C(O)R®,  -(CH2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'}
-(CH»)C(O)NR!'R!!  (CH2)NRP°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenwy, 3amemeHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOommki, 3amemenHbiid 0-1 RY
win -(CH3z)-5-7-4nennblit rereponuki, 3amemenHbii 0-2 R?;

R’ npencrasnser coboit H, ranores umu C).3 ankur,

R!! B kaxoM crydae HezaBuCHMO npencTasiser codoit H, Ci.s anxun, 3amemennsiii 0-3 RE, CF3,
C3-10 tmukmnoankun, 3amemenssiii 0-1 RE, (CH)-dennn, samemenneiii 0-3 R, umu -(CH;),-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kaxkmom ciydae Heszasucumo npexacrasisier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,):0R?, -(CH,):SR®, -(CH2):C(O)R®, -(CH»)C(O)OR®,
-(CH,)OC(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!!, -(CH3):NRPC(O)R®,
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-(CH2):NRPC(0O)OR®, -NRP’C(O)NRMR, -S(0),NR!'R!! -NR’S(0)pR¢, -S(O)R®, -S(0O):R¢, C16
anmkun, 3amemennbiii 0-3 RY Ci.s ranoankun, -(CHz)r-3-14-unennsiit kapoormka umu -(CHz)-5-7-
YJIEHHBIN F€TePOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrapnser coboii H, Ci ankmn, 3amemennsiii 0-3 RY, Ci. ranoankmn, C3 MUKIOATKAL,
3aMelneHHpin 0-2 Rd, win -(CHz)-5-7-4neHHblid reTepouukii, 3aMerneHHbii 0-3 Rf, W
(CH»)-benun, 3amemennbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH;)-Cs-6 IUKIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 RY,;

RY B kaxmoM clydae He3aBHCHMO TIpencTasisier coboii somopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci.¢ anxun unu (CHa)-heHun, 3amereHHbIi
0-3 Rf;

R® B kakmom ciyuae He3aBHCHMO mpenctaBisieT coboit Bogopon, Cie ankui, Cs.s HUKIOATKU
un (CH,)-enmun, 3amemennsiii 0-3 RE;

Rf B kakmOM cllydyae HE3aBHCHMO TIpecTaBisieT coboii Bopopox, ranores, CN, NH,, OH, Cs.
uukoankui, CF3, O(Ci-¢ ankun) unu -(CHy)-5-7-41eHHBII reTepoLuK;

p umeet 3HaueHus 0, 1 nm 2;

r umeeT 3HadeHus 0, 1, 2. 3, 4 wu 5;

WK €r0O CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMiIeMast COb.

B neBsToMm acriekTe HacTOsIEro N300peTeHus npeaaraeTcs coequaeHne GopMyIist

jpils

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHbiii kapOoOLMKI,
samernenHbii 0-1 R*, umu 5-12-4ieHHbIi TeTepOoLHK, 3aMelneHnblii 0-4 R*,;

R?* B kaxgoMm ciydae HesaBucuMo npenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR®,  -(CH2)C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2):C(O)NR!R!!  _(CH2)NR°C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R® npencrasnser coboit H, C.3 amxun umn C3- HUKIOATKII,

R* npencrasnser coboit H, C.3 amxun umn C3-6 HUKIOATKUI,

R’ npencrapnser coboii Ci4 ankun, 3amermenseiii 0-1 R* Ci4 ankokcu, 3amemnednbiii 0-1 R%,
(CHa):-penmn, 3amemennsiii 0-3 R¥, unu -(CHz)-5-7-uneHHbIH reTepoluK;

R B kaxaoM cilydae HesaBucuMo mpencTasiaser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR?, -(CH2)/C(O)R, -NR°R®, -NR*C(O)OR®, Ci.3 anxun uimn (CH»)-penun,

R® npencrasnser coboit -(CH,)-5-7-unennslil reTepoLuk, 3amernenHbii 0-3 R%,

R% B kaxmom ciyuae HesaBucuMo mnpenctasiser coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH;)C(O)R®,  -(CH2)C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH,).C(O)NR"'R'!, -(CH2):NRC(O)R¢, -(CH2):NR°C(O)OR¢, -NR°C(O)NR!'R!,
-S(O)NRMRM, -NRPS(O),RE, -S(O)pRE, C1 anxumn, 3amemmennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHbiii 0-3 R? -(CHa2)-3-14-unennsiii kapOormki, 3amemieHHbiii 0-1 R?
wnu -(CHz),-5-7-unenHblii rerepouki, 3amemeHHbiii 0-2 R

R’ npencrasnser coboii H, ranoren unu C1.3 anku;

R B kaxx0M Cllydae HE3aBHCUMO npexacrasisier coboi H, Ci.4 ankun, 3amemeHnbii 0-3 Rf, CF;,
C3-10 tmuknoankun, 3amemenssii 0-1 RE, (CH)-dennn, 3amemenneii 0-3 RS, uma -(CH)),-5-7-
YJIEHHBIN F€TePOLMKII, 3aMeleHHblIN 0-3 Rd;

R? B kaxkmom ciydae HeszaBucumo mpexacrasisier coboit H, F, ClI, Br, OCF3, CF3;, CHF2, CN,
NO, ~(CH»):0R?, -(CH2):SR®, -(CH2).C(O)R®, -(CH,)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH»):NRPC(O)R,
-(CH»):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NRP’S(0),R®, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemenssrii 0-3 RY, Ci. ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrasnser coboit H, Ci- ankmn, 3amemenssii 0-3 RY, C1. ranoankmn, Ci MUKIOATKAL,
3aMeleHHbpiin  0-2 Rd, win -(CH2)-5-7-4neHHblid reTepouuKi, 3aMereHHbiil 0-3 Rf, AN
(CH»)-bennn, 3amermennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs. IUKIOATKII, 3aMeIeHHbIi
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 RY;

RY B kaxmoM Cllydae He3aBHCHMO TpencTasisier codoii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwn unu (CH»)-heHun, 3aMereHHbIiH
0-3 Rf;
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R® B xaxxnoMm ciydae HezaBuUCHMO Tpencrasisier coboii Bomopon, Cis amkui, Css MUKIOANTKIIT
umn (CHa)-ennn, 3amemennsiii 0-3 RE;

Rf B xamoM criyuae He3aBUCHMO MpencTaBisieT coboii Bogopox, ranorer, CN, NH,, OH, Cs.
rukoankmi, CFs, O(Ci-¢ ankwn) unn -(CHz)-5-7-4neHHbII reTepoLuK;

p umeer 3HaueHus 0, 1 unu 2,

r umeet 3Hadenus 0, 1, 2, 3, 4 wnm 5,

WU €r0 CTepeonu3oMep min (GpapMaleBTUIeCKU IpHeMIeMast COJb.

B necsToM acniekTe HaCTOALIErO H300pETEHNUs MpeAIaraeTcs coeauHeHne PopMybl

RS
H,CO /|
N
o HN N
Dsc\N N
H |
N. Z~_ _R?
N~ N
H

rae

R? mnpencrasnser coboit H, -C(O)-tmxnonponui, -C(O)-CHr-uvknonponun, HUPUIHUH,
MUPUAA3HH, TUPA30JI, TPUA30J WM MUIMEPA3UH, BCe M3 KOTOPBIX, 3a UCKJIOUeHHeM rpymmbl H,
MOTYT OBITH 3aMemieHs! 0-3 R?%;

R?* B kaxgoMm ciydae HesaBucuMo npenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH))NR'R!,
-(CH2)C(O)NR!'R!!  -(CH2)NR’C(O)R®,  -(CH2)NRP’C(O)OR®,  -NR’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxmmn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankenuy, 3amerneHHblii 0-3 R?  -(CH2)-3-14-unenssiii kapOomwki, 3amemenHbiid 0-1 R?
win -(CH3z)-5-7-4uneHnbii reteporuk, 3amerneHnbiii 0-2 R?;

R* npencrasnser coboiit H unu Ci.3 akui,

R® MpeCTaBsieT COOOU TPUA30JI, OKCATUA30JI, THA30J, OKCA30JI HIIA MMUPA30JI, 3aMeleHHbIi 0-3
RS
R% B kaxmom ciydae HesasucuMo npenctasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®’,  -(CH»2):C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!'!
-(CH»)C(O)NR!'R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(0)pR®, C1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankennn, 3amemeHHbli 0-3 R*  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 RY

b 4 a.
win -(CH3z)-5-7-4neHHblit rereponuki, 3amemerHbiid 0-2 R,
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R’ npencrasnser coboit H, ranored uu C.3 ankun,

R!! B kasxm0M ciTyuae HezaBHCHMO npencTasiseT coboit H, Ciu ankun, 3amemennsiii 0-3 RE, CF3,
C3.10 mukmoankun, 3amemenneiii 0-1 RY (CH)-¢penun, 3amemennsiii 0-3 RY, wm -(CHa)-5-7-
YJIEHHBIN Fe€TEePOLMKII, 3aMeleHHbIN 0-3 Rd;

R?® B xaxknmom ciyvae Heszasucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,)0R?, -(CH,):SR®, -(CH2).C(O)R®, -(CH2)C(O)OR®,
-(CH,){0OC(O)R®, -(CH)NR!'R!!, -(CH,)C(O)NR!'R!!, -(CH3):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R¢, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemtensbrii 0-3 RY, Ci.¢ ranoanxun, -(CHz)-3-14-unennsiit kap6ormkn umu -(CHz)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci- ankun, 3amemenssiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKHAL,
samemennbii 0-2 RY umu -(CHz)-5-7-unennbiii retepouukn, s3amermennbii 0-3 RY wumn
(CHa)-ennn, 3amernennsiii 0-3 RY;

R npencrasnser co6oii C1.¢ anku, 3amemennsiii 0-3 R (CH»)-Cs.6 IUKJIOATKII, 3aMelIeHHbII
0-3 R, unu (CHa)-enun, samemennsiii 0-3 R,

RY B Kax1OM clyuae HezaBHCHMO mpejcTasisier coboii Bomopoxn, F, Cl, Br, OCFs, CF3, CN,
NO3, -OR®, -(CH2),C(O)RS, -NR°R®, -NR°C(O)OR®, Ci.¢ anxun wnu (CHa)-heHnn, 3aMenieHHbIH
0-3 R

R® B xaxknom ciyuae HesaBHCHMO npenctasisier codoit Bogopon, Cie ankui, Cs.s IUKIOATKUT
wn (CHa)-denmn, 3amemennsrii 0-3 RE

Rf B xaxa0M cliyuae He3aBUCHMO HpencTaBisieT coboit Bogopoxn, ranoren, CN, NHa, OH, Cs.s
uukioankui, CF3, O(C1-¢ amkun) uinn -(CHz)-5-7-4J1eHHBIH reTepOIHKIT;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 vnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMieMast COJb.

B opMHHAAIATOM acmeKkTe HaCTOSIIIEro H300pETeHHs MpeIaraeTcsi coenuHeHne @opmy bl

RG

rae
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R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHbiii KkapOoOLMKII,
samernenHbii 0-1 R*, umy 5-12-ueHHbIi reTepoLMKI, 3aMelleHHblii 0-4 R*;

R?* B kaxaoMm ciydae HesaBucuMo mnpenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH,),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0O),RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankenun, 3amemeHHbii 0-3 R? -(CH2)-3-14-unensbiii kapOommki, 3amemeHHbiii 0-1 R?
win -(CHz)-5-7-4unennsiii rereporuki, 3amerneHHbiii 0-2 R?;

R’ npencrasnser coboit H, C1.3 ankun umn C3-6 HIUKIOATKUI,

R* npencrasnser coboit H, C1.3 ankun umu C3-6 LIUKIOATKUI,

R’ npencrapnser coboii Ci4 ankun, 3amermensbiii 0-1 R* Ci4 ankokcu, 3amemnennbiii 0-1 R%,
(CHa):-penmn, 3amemennsiii 0-3 R™ unn -(CH,)-5-7-4/1€HHBIH reTepoLMKIT,

R B kaxjgoM ciyuae HesaBUCHMO mpencTasiser coboit H, F, Cl, Br, OCF;, CF3;, CN,
NO3, -OR®, -(CH2)C(O)RS, -NRR®, -NR*C(O)ORS, C-3 anxun wmm (CHz)-penmn,

R® npencrasnser coboii -(CH,)-5-7-uneHHblil reTepoLuk, 3amenenHsrii 0-3 R

R% B xaxngom ciyuae Hesasucumo mpexctaBiser coboit H, OCFs;, CN, NO,, -(CH2).0R®,
-(CH:):SR®, -(CH2):C(O)R®, -(CH2):C(O)OR®, -(CH2):0OC(O)R?, CH,)NRMRM,
-(CH2);C(O)NR''R!!,  (CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NR°C(O)NR!'R!},
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHbiii 0-3 R?  -(CHa2)-3-14-unenssiii kapOorwki, 3amemeHHbiii 0-1 R?
win -(CHz)-5-7-4neHHblit reteponuki, 3amemenHpii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu Ci.3 ankmun,

R!! B kaxmoM crydae HesaBucuMO npexcTasiser codoit H, Ci.4 ankun, 3amemennsiii 0-3 RY, CF3,
Cs-10 mmknoankun, 3amemenssii 0-1 RY (CH)-denun, 3amemennsiii 0-3 R, mm -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rd;

R? B kaxkmom ciydae Heszasucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF», CN,
NO, -(CH»):0R?, -(CH»):SR®, -(CH2)C(O)R®, -(CH»)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!!, -(CH3):NRPC(O)R®,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NR’S(0),R®, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemensbrii 0-3 RY, Ci.¢ ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CH)-5-7-

YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;
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R® npencrasmsier coboit H, Ci. ankun, 3amemennsiii 0-3 RY, Ci ranoankun, Cs.s MUKIOAIKII,
3aMenieHHpi 0-2 Rd, win -(CHz)-5-7-4yieHHBIA TeTepourKII, 3aMerneHHbil 0-3 Rf, AN
(CH:)-enu, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH3)-Cs.6 IUKITIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 RY

RY B kaxmoM clydae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci. anxwn unu (CH»)-heHun, 3aMermeHHbIi
0-3 Rf;

R® B kaxxgoMm ciaydyae He3aBUCUMO mnpenactapisier coboi Bogopon, Cie ankmi, Cse IUKIOATKUT
unu (CHa)-denun, 3amemennsrii 0-3 RE;

R! B kaxg0M criyuae He3aBUCHMO TpencTaBisieT coboil Bonopox, ranored, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-¢ ankun) nnn -(CHz)-5-7-41€HHBIH reTepouK,

p umeet 3HaueHus 0, 1 wim 2;

r umeet 3Hauenus 0, 1, 2, 3, 4 wnm 5,

WJIH €r0 CTePeon3oMep Wi (papManeBTHIECKH IpHeMIIeMasi COJIb.

B nBeHanuaTom acnekTe HaCTOSIIEro U300peTeHUs peaaraeTcs coequHenne @opmMyJib
RG
H,CO
3 =
N\
o HN N

D;C.

N X
H

~ R?

e

oo
rae
R? npencranser coboit H, -C(O)-uuxnonponun, -C(O)-CHz-Lmknonponusi, MUPUUH,
NUPHUIA3UH, THPA30J, TPUA30J WM MUIMEPa3HH, BCe U3 KOTOPBIX, 32 UCKJIOYEHHEM rpymmbl H,
MOTYT OBITh 3aMerneHbr 0-3 R%:
R?* B kaxaoMm ciydae HesaBucuMo npencrasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!'R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
ankennn, 3amemeHHbli 0-3 R? -(CH2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 R?
win -(CH3)-5-7-4neHnbiii rereporuki, 3amerneHnbiii 0-2 R?;

R* npencrasnser coboii H unu Ci.3 anku,
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R® MPECTaBIsIeT COOON TPUA30JI, OKCATUA30JI, THA30J, OKCA30JI WIIA MUPA30JI, 3aMeleHHbIi 0-3
R
R B kaxmom ciyuae HesaBucumo mpenctasiser coboii H, OCF;, CN, NO,, -(CH;).0OR®,
-(CH2):SR®,  -(CH,),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NRP’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)pNRMRM, -NRPS(0O);RE, -S(O)pRE, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankerw, 3amemeHHbiii 0-3 R? -(CHy)-3-14-unennbnii kapOoruki, 3amemeHHbid 0-1 R
win -(CHz)-5-7-unennsiii rereporukt, 3amerneHHbiii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu Ci.3 ankun,

R!! B kaxoM cryuae HezaBuCUMO npescTasiser codoit H, Ci. ankun, 3amermnennsii 0-3 RE, CF3,
Cs-10 mmknoankun, 3amemenssiii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RY, um -(CH)-5-7-
YJIEHHBIN FeTePOLMKIL, 3aMeleHHbIN 0-3 Rd;

R?® B kaxnmom cinyuae HezaBucumo mpencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NOa, -(CH;):0OR®, -(CH2):SR?, -(CH2)C(O)R®, -(CH2):.C(O)OR®,
-(CH2)OC(O)R®, -(CH2)NR!''R!!, -(CH2):C(O)NR'R!, -(CH2)NR’C(O)R®,
-(CH2)NR?C(O)OR®, -NR°C(O)NR!'R!}, -S(0),NR!"'R!", -NR?S(0),R°, -S(O)R®, -S(O)RE, C16
ankun, 3amemenssrii 0-3 RY, Ci. ramoamxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBIM MeTepOLMKII, 3amelneHHbli 0-3 RE

R® npencrasnser coboii H, Ci.6 ankun, 3amemenssii 0-3 RY, C1.¢ ranoankmn, Ci HUKIOATKAL,
3aMelleHHbiit 0-2 Rd, win -(CH2)-5-7-4neHHblid reTepouuKi, 3aMereHHbli 0-3 Rf, WA
(CH»)-benn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankmi, 3amemennsiii 0-3 RE, (CH3)-Cs.6 INMKIOATKII, 3aMeIeHHbII
0-3 RY, umu (CHa)-pennn, 3amemennsiii 0-3 RY;

RY B kaxmoM Clydyae He3aBHCHMO TpencTasisier coboii sBomopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIH
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasisier codoit Bogopon, Cie amkui, Cs.6 IUKIOATKAT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE;

Rf B xaxaoM cryuae He3aBUCHMO HpencTaBisieT coboif Bogopoxn, ranorer, CN, NH,, OH, Cs.
rukioankui, CF3, O(Ci-¢ amkun) umn -(CHaz)-5-7-4J1eHHBIIH reTepOIuKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WU €70 CTePEeOon3oMep Win (papMaLeBTUIECKU IIPHEMIIEMast COJIb.
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B npyrom acnekTe mpeniaraercsi COeIMHEHHE, BBIOPAHHOE W3 WILUTIOCTPATUBHBIX MPHUMEPOB B
npenenax oObeMa MEpPBOrO acmekTa, WM ero ¢apMaleBTHYECKH MpUeMiIeMas COJIb MU
CTEpPEOn30Mep.

B npyrom acnekre npensaraercsi COeAMHEHUE, BBIOPAHHOE U3 JIFOOO0H MOATPYIIIEl COETUHEHUN B
npexnenax o0bpeMa JIF000ro U3 BHIIIETPHUBEAECHHBIX ACMIEKTOB.

B npyrom acnekre mnpeanaraercs coeauHeHue (cornameHue o HauMmeHoBaHuax [UPAC),
BBIOpaHHOE H3:

6-tKionponanamMuno-4-{ [ 2-meroxkcu-3-(5-{ 1-[(2-meTokcusTrim)kapdamomnn Jnporun - 1,2,4-
okcanunasoJ-3-wmin)denmn|amuHo § -N-(2H3 )mernunnupunaszus-3-kapookcamuna,
6-tuKsionponanamMuno-4-[(2-merokcu-3-{5-[ 1-(mopdonun-4-nn)-1-okconenran-2-unl-1,2,4-
okcaanaszof-3-mi j penmn)amuHo|-N-(2H3 )meTmnnupunasus-3-kapOokcamusa,
6-uuksonponanamMuno-4-{ [2-merokcu-3-(5-{ 1-[(2-meTokcuatmn)kapbamons |Oyrun }-1,2,4-
okcanuazoi-3-un)dennilamuno } -N-(2H3 )metunnupunasus-3-kapbokcamuna,

Tper-OyTui N-[(1R,2R)-2-(Tper-OyTokch)-1-{5-[3-({6-uuxnonponanamuno-3-
[(2ZH3)meTunkapbamon JnupuaasuH-4-nm } aMuHo)-2-metokcudenm]- 1,2, 4-okcaanazon-3-

w1} iponui|kapOamara,

6-uukionponanamMuno-4-[(3-{3-[(1R,2R)- 1-aueramuno-2-runpokcurnponi|-1,2,4-okcaaunaszos-
5-un}-2-merokcudennn)amuno]-N-(2H3 ) merunnupunasus-3-kapookcamuna,

metisi  N-[(1R,2R)-1-{5-[3-({6-uuknonponanamuno-3-[(2H3 )merunkapbamon [mupuaasun-4-
W1 }aMuHO)-2-MeTokcudenmn|-1,2,4-okcanna3on-3-ui § -2-TuapOKCUIIPOIm | kapOamaTa,
6-uukiaonponanamMuno-4-[(3-{3-[(1R,2R)-2-runpokcu- 1 -nponanamunonponi|-1,2,4-
oKcanuazon-5-un }-2-merokcudenmn)amuno|-N-(2H3 )merunnupunazus-3 -kapOokcamMuaa,
TpeT-OyTHi N-[(1R)-2-(TpeT-OyTokch)-1-{5-[3-({6-uuxnonponanamumo-3-
[(2H3)meTnnkapOamonn |nupuaa3suH-4-ui jaMuHO )-2-MeTokcudenm|- 1,2, 4-okcaanason-3-

Wi }3TII |kapOamara,

6-nukionponanaMuio-4-[(3-{3-[(1R)-2-ruapokcu- 1 -nponmanamunostui]- 1,2,4-okcaauazon-5-
wi }-2-metokcud enmn)amuno | -N-(2H3 )mernnnupunasus-3-kapbokcamuna,
6-uuknonponaHamuno-4-[(3-{3-[(1R)-1-aueramuno-2-ruapokcusti|-1,2,4-okcaguason-S-ui} -
2-metokcugenmn)amuno |-N-(2H3 )mernnnupunasus-3-kapookcamusa,

(2R)-2-{5-[3-({ 6-unknonponanamuno-3-[(2H3 ))meTunkapbamon | nupua3uH-4-1mi } AMUHO)-2-
meTokcudenmn|-1,2,4-okcaqua3on-3-um } -2-aleTaMuI03 THIIAIETaTa,
6-uukonponanamMuio-4-[(3-{3-[(1R)-2-ruppokcu- 1-(2-merokcnaneramuno)atun|-1,2,4-

oKcanuaszon-5-un}-2-merokcudenmn)amuHo|-N-(2H3 )merunnupunazus-3 -kapOokcamMunaa,
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6-tktonponanamuno-4-[(3-{3-[(1S,25)-1-aueramuno-2-rugpokcunpornuni|-1,2,4-okcanuazon-
5-un}-2-merokcudennn)amuno|-N-(2H3 )mernnnupunasun-3-kapOokcamuna,
6-tknonponanamuno-4-[(3-{3-[(1S,25)-2-runpokcu-1-(2-meTokcnaneramuno)nporui]-1,2,4-
okcanuaszon-5-un}-2-merokcudenmn)amuHo|-N-(2H3 )merunnupunazus-3 -kapOokcamuna,
TpeT-OyTHia N-[(18,25)-2-(Tper-OyTokcn)-1-{5-[3-({ 6-uukaonponanamumo-3-
[(ZH3)meTnnkapOamonn |nupuaasuH-4-ui jaMuHO)-2-MeTokcudenun |- 1,2,4-okcaanason-3-

w1 jipornni|kapbamara,

6-nukionponanaMuno-4-[(3-{3-[(1S,25)-2-runpokcu- 1 -nponanamuponponui]-1,2,4-
OKCaana3od-5-min }-2-merokcud enun)amuno|-N-(2H3 )merunnupunasus-3 -kapbokcamuaa,
TpeT-OyThin N-[(1S)-2-(Tper-OyTokcu)-1-{5-[3-({ 6-uuxnonponanamuo-3-
[(ZH3)meTnnkapOamonn | nupuaasuH-4-ui jaMuHO)-2-MeTokcudenun |- 1,2,4-okcaanason-3-

W 3T |[KapOamaTa, uiu
6-uuksonponanaMuno-4-[(3-{3-[(1S)-1-aueramuno-2-ruapokcustin|-1,2,4-okcagna3on-5-mum} -
2-merokcudenmn)amuHo |-N-(2H3 )mernnnupunasus-3-kapbokcamuna,

WM ero papMaLeBTUYeCKU IpHeMieMast COJlb.

B npyrom BapuaHTe OCYyLIECTBIEHUs mpeiaraercs (apMaleBTHYeCKass KOMIIO3HINS,
comepxaimasi ogHo wiu Oonee coenuHeHuit @opmynbl [ U (dapmaneBTHUECKH TPUEMIIEMbIH
HOCHTEJIb UK Pa30aBUTEb.

Hacrosimee nzo0pereHue Takke OTHOCUTCS K (hapMaleBTHUECKUM KOMITO3ULIUSIM, TIOJIE3HBIM TPH
JedeHnu 3a00JeBaHu, CBsI3aHHbIX ¢ MonyJisiuueii [L-12, IL-23 w/unu I[FNo, myTem BO31eiCTBYS
Ha Tyk-2 s ocymiecTBiIeHUss MHTUOMPOBAHUS Mepeiavi CUTHAJIA, CONEPIKAIUM COSMHEHUS
@opmyinel | nim ux ¢papmMarneBTHYECKH MpUEeMJIEMble COJMH U (papMaleBTUYECKH NpUEMIIEMbIe
HOCHUTEJIHM WU pa3OaBUTEH.

HzobpereHne Takke OTHOCUTCS K criocobaM JieueHus: 3a00IeBaHuil, CBA3aHHBIX C MONYJISLIUEH
IL-12, TL-23 w/uu [FNo, BKIIFOYAOIIMM BBEEHUE MAIUEHTY, HYKIAIOLIEMYCSI B TAKOM JICYEHHUH,
TepaneBTHIeCKH 3 (PeKTHBHOrO KonnyecTBa coenrHeHust @opmysl L.

HacTositnee uso0pereHne Takke OTHOCHTCSI K CIIOCO0aM U MPOMEKYTOUHBIM COEAMHEHUSM TSI
MOJTY4YEHHUS] COETMHEHUH 110 HACTOSIIEMY H300PETEHHIO.

Hactosimee wu3o0pereHne TakKe OTHOCHTCA K CHoOcoOy JiedeHHs MpoiuepaTuBHBIX,
MeTa0OJIMUECKUX, AJUIEPTUYECKUX, AYTOMMMYHHBIX M BOCHAJHMTENbHBIX 3aboneBaHuil (win
NPUMEHEHUIO COEIMHEHHH MO HACTOALIEMY HM300pPETeHHIO ISl MPOU3BOICTBA JIEKAPCTBEHHOTO

CpeACTBa IS JICUSHHUS STHX 3a00JIeBaHNH), BKIIFOYAIOLIEMY BBEACHHUE XO3UHY, HYKIAKOLIEMYCs
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B TAKOM JICYCHHH, TEPAIEBTUIECKH 3P(PEKTUBHOIO KOJNYECTBA, [0 MEHbILIEH Mepe, OJHOrO U3
COEIMHEHUH 110 HACTOSIIEMY H300PETEHUIO.

Hactosimmee wn300peTeHne Takke OTHOCHUTCS K CHOCOOY JIEYEHHS BOCHAIUTENBHOTO HIIH
ayTOMMMYHHOTO 3a00JieBaHMs (MM MPUMEHEHHWI0 COSAMHEHHUI M0 HACTOSIIEMYy H300pETeHHI0
U1l TIPOU3BOACTBA JIEKAPCTBEHHOTO CPEACTBA IS JICUEHUs STUX 3a00JI€BaHMI), BKIFOUAIOLIEMY
BBE/ICHUE TMAIMEeHTy, HYXJAIOIIEMyCss B TaKOM JIEYEHHH, TepaneBTHYecku 3(PQeKTHBHOrO
Koju4decTsa coequHennst @opmyisr L

HacTosiinee nzo0pereHne Takyke OTHOCUTCA K CIIOco0y JieueHust 3a0oneBanus (MM IPUMEHEHUIO
COEIMHEHUI N0 HACTOAIEMY M300pPETEHUI0 Ui MPOU3BOACTBA JIEKAPCTBEHHOI'O CPEACTBA IS
JedeHust 3TUX 3a00JIeBaHM), BKIIOYAIOLIEMY BBEICHHME MALMEHTY, HY)KJAOIIEMYCs B TaKOM
JIeYeHUH, TepaneBTHuIecku 3pPpekTuBHOro KonndecTsa coennHeHuss @opmysl I, roe 3adoneBanue
npeAcTaBysieT coOOM pPEeBMATOMAHBIM apTPUT, PACCESTHHBIN CKJIEPO3, CHUCTEMHYIO KPAacHYIO
BoiuaHky (SLE), BomuaHOYHBIH HeQpHT, KOXKHYIO BOJUYAHKY, BOCHAJHTENbHOE 3a0ojieBaHue
KUIIeYHHKA, Ticopuas, bone3ub KpoHa, ncopuarudeckuii apTpuT, cuHapom lllerpena, cCucTeMHyO
CKJIEPOZIEPMHIO, HeCTIeLN(UUECKHIH sI3BEHHBIN KOJMUT, OoJie3Hb ['peiiBca, AUCKOMIHYIO KPACHYIO
BOJTYAHKY, Pa3BUBILIYIOCS Y B3pOCIbIX Oose3Hb CTHILIA, FOBEHIIIBHBIN HAMONATHYECKUH apTPHT C
CUCTEMHBIM HAuaJOM, I[IOAarpy, IOJArpu4decKuidl apTpuT, caxapHeli amaber | Tuna,
WHCYJIMH3aBUCHMBIH CaXapHbI AMA0ET, CENncUC, CeNTUYECKUH INOK, LIMresuie3, MaHKPEeaTUT
(oCTpBIN WU XPOHHYECKHIT), TIIOMEpPYJIOHEPPUT, ayTOMMMYHHBIH TaCTPHUT, CaxapHbIA nuaderT,
AyTOMMMYHHYIO T€MOJIUTHYECKYIO aHEMHIO, Ay TOUMMYHHYIO HEHTPONEHUIO, TPOMOOIMTONEHUIO,
aTONMMYECKUH JEPMATUT, TSDKEIYI0 MHACTCHHIO, MaHKPEeaTUT (OCTPBbIA MM XPOHHYECKHIN),
AHKWJIO3UPYIOIMUN  CHOHAWMJIMT, My3bIpuaTKy  OOBIKHOBEHHyIO, Ooje3Hp ['yamacuepa,
aaTU(OoCHOTUITUIHBIHA CUHJIPOM, UANONATHYECKYIO TPOMOOLIUTONIEHHIO, ANCA-
aCCOILMUPOBAHHBIN BACKYJIUT, My3bIpYaTKy, Oone3Hp KaBacaky, XpOHHUECKYIO BOCTIAJIHTEIBHYIO
nemueanHU3Npyromyo nonunediponaturo  (CIDP), nepMaroMHO3UT, TOJMMHO3HT, YBEHT,
cunapoM I'mileHa-bappe, ayTOMMMyHHO€ BOCHAJICHHE JETKUX, AYTOMMMYHHBIN THUPEOUJIUT,
AyTOMMMYHHO€ BOCHAJIUTENbHOE 3a00JIeBaHUE TIJ1a3 U XPOHHUECKYIO JEMHUEITUHU3UPYIOIIYIO
MOJINHEUPONIATHIO.

Hactosimmee w300peTeHne Takke OTHOCHUTCS K CHOCOOY JIEYEHHS BOCHAIUTENBHOTO HIIH
ayTOMMMYHHOTO 3a00JieBaHMs (MM MPUMEHEHHUI0 COSAMHEHHUI M0 HACTOSIIEMYy H300pETeHUI0
IUIl  TIPOM3BOJCTBA JIGKAPCTBEHHOTO CPEACTBAa JJIsl JICUEHHWs] YKa3aHHBIX 3a00JeBaHUN),
BKJIIOYAIOLIEMy BBEJE€HHME NALMEHTy, HYXAAIIleMyCcss B TaKOM JIEYEHUH, TepaneBTUYEeCKU
s¢dexTuBHOrO KoNmuecTBa coenuHenuss @opmyiel I, roe 3aboneBanue BHIOPAHO U3 CUCTEMHOMU

kpacHoil BomuaHku (SLE), BomyanouHoro Hedputa, KOXKHOH Boi4yaHkH, Oomnesnun Kpona,
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Hecneu(pUIECKOro sS3BEHHOro Koyiuta, nuadera 1 Tuma, mcopuasa, peBMaTOMIHOIO apTPHTa,
IOBEHWJIbHOT'O HJMOMATUYECKOr0 apTpUTa C CHUCTEMHBbIM HA4yajoM, aHKHJIO3HPYIOILEro
CIIOH/IMJINTA ¥ PACCESTHHOTO CKJIEPO3a.

HacTtosimnee n3o0peTeHne Takyke OTHOCHTCS K CIOCOOY JIEYEHUs] PEBMATOUIHOTO apTPHUTA WIIH
NPUMEHEHHIO COCUHEHHI M0 HACTOSILIEeMY H300pPETeHHUIO Uil MPOH3BOACTBA JIEKAPCTBEHHOTO
CpencTBa I JIeYEHHs pPEBMATOMOHOTO AapTPUTA, BKIIIOYAIOLIEMY BBEICHUE MAlUEHTY,
HY’KIAIOIIEMyCsl B TAKOM JICUEHHH, TepareBTHYeCKU 3(P(EeKTUBHOrO KOIMYECTBA COCTMHEHUSI
®opmyisl 1.

Kpome toro, Hacrosimee n300peTeHHEe TakKe OTHOCUTCS K CIIOCOOY JIUeHHUsI COCTOSIHMS (WU
NPUMEHEHHIO COCMHEHHI MO HACTOSILIeMY H300pPETeHHUIO Ui MPOM3BOACTBA JIEKAPCTBEHHOTO
CpPeNCTBa AJIsl JICUSHHSI TAKUX COCTOSIHUI ), BKIIFOYAIOIIEMY BBEICHHE MALUEHTY, HY KAAIOLIEMYCsI
B TAaKOM JIEUEHHH, TePaNeBTUUECKH 3PPEeKTHUBHOrO KonuvecTBa coeanHeHuss @opmyisl I, roe
COCTOSIHME BBIOPaHO M3 OCTPOrO MHUEJIOUIHOTO JICHKO03a, XPOHUYECKOTO MHUEIOHIHOTO JIeHKO03a,
METacTaTHYeCKOIl MeNaHOMbI, CapkoMbl Kamomm, MHOXECTBEHHOHW MHENOMBI, COJHIHBIX
OMyXOJieH, OKYJSIPHOW HEOBACKYJSPH3alMK W HWH()AHTUIBHBIX TE€MAaHTHOM, B-KJIe€TOYHOMH
auM(OMBI, CUCTEMHOM KpacHoU BojuaHku (SLE), peBMaTOMIHOrO apTpuTa, MCOPUATHYECKOTO
apTpUTa, MHOKECTBEHHOTO BACKYJINTA, HIUONATUYECKOH TPOMOOLMTONEHHYECKOH MypIypsl
(ITP), TspKenolit MUACTeHHUH, AJUIEPTUYECKOrO PUHHTA, PACCeSTHHOTO ckiepo3a (MS), orTopikeHust
TpaHCIUIaHTaTa, caxapHoro auabera | Tuma, mMeMmOpaHO3HOro He(dpuTa, BOCHAIUTENBHOTO
3a00jieBaHMsI KUIIEYHHUKA, ayTOMMMYHHOH TIeMOJIMTHYECKOH aHEeMUH, ayTOMMMYHHOI'O
TUpeouanTa, 3a00JeBaHUI XOJONOBOW M TEIUIOBOW AarrilOTMHALMK, CHUHApPOMAa OBAaHCA,
T'€MOJIUTHKO-YPEMHYECKOTO  CHHIAPOMA/TPOMOOTHYECKOH TPOMOOLIMTONIEHUYECKOH MypIypbl
(HUS/TTP), capxounosa, cunapoma lllerpena, mepudepuueckux HEBPOMATHH, My3bIPYaTKH
OOBIKHOBEHHOH M OpPOHXHAIBHON aCTMBL

Hacrosiiee n3obpereHue Takke OTHOCUTCS K CIIOCOOY JieueHus: 3a00JIeBaHUs, OMOCPEIOBAHHOTO
IL-12, IL-23 w/wnu IFNo (WM NPpUMEHEHUI0 COSNUHEHHH M0 HACTOSIIEMY H300PETEeHHO IS
NPOM3BOJCTBA JIEKAPCTBEHHOI'O CPENCTBA Ul JICUEHHs 3TUX 3a00JIeBaHUil), BKIFOYAKOIIEMY
BBEICHHE TMALMEeHTy, HYXKIAIOLEMyCsi B TAaKOM JICUEHHUH, TeparneBTHYecku 3((EeKTHBHOrO
KoJu4decTsa coequHennst @opmyisr L

Hacrosiiee n3obpereHue Takke OTHOCUTCS K CITOCOOY JieueHus: 3a00JIeBaHUs, OMOCPEIOBAHHOTO
IL-12, IL-23 w/unu IFNo (Min NpUMEHEHUI0 COSTUHEHHUH M0 HACTOSIIEMY H300PETEHHIO IS
NPOM3BOJCTBA JIEKAPCTBEHHOI'O CPENCTBA Ul JICUEHHs 3TUX 3a00JIeBaHUil), BKIFOYANOIIEMY

BBCACHUEC IMMALUUCHTY, HYXIAOWEMYyCAd B TaKOM JICUCHUH, TEPANCBTUYCCKU 3(1)(1)6KTI/IBHOFO
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konuuecTBa coenuHeHust @opmynel I, roe 3abonesanue, onocpenoBanHoe I1L-12, 1L-23 w/wmu
I[FNa, npencrasnsier coboii 3adonesanue, moayiupyemoe 1L-12, IL-23 w/umm [FNa.

Hacrosiimee n3o0pereHne Takske OTHOCHTCS K CIOCOOY JiedeHHs 3a00JIeBaHUH, BKITIOUYAIOLIEMY
BBEJCHHE TMAILMEHTy, HYXIAIMEMyCsi B TaKOM JICUEHHH, TeparneBTHdecku 3(dexTuBHOrO
KonuecTBa coennHeHnst @opmyiiel | B KOMOMHAIIMY C APYTUMU TEPATIEBTUIECKUMH areHTaMH.
HacTosimnee n3oOpereHne Takke OTHOCUTCS] K COSAMHEHUSIM 10 HACTOSIIIEMY H300PETEHUIO IS
MPUMEHEHUS B TEPAIUU.

B npyrom Bapmanrte ocymectBieHus: coequHeHus: @opmyiibl [ BIOpaHBI U3 NMPUBEIEHHBIX B
KayecTBe MpUMepa COEAMHEHHMH WM KOMOWHALMN TPUBENEHHBIX B KauecTBe IpUMepa
COE€IMHEHUI WJIU APYTUX BAPUAHTOB OCYLIECTBJIEHUS B TAHHOM JJOKYMEHTE.

B npyrom BapuaHTe OCyIeCTBI€HUs NPeACTaBiaeHbl coequHenus, umerommue ICso < 1000 HM, no
MEHbLIEH Mepe, B OJHOM U3 aHAJIN30B, ONMMCAHHBIX HUXKE.

HacTositnee nzobpereHne MoxeT ObITh BOTUIOLIEHO B APYTUX KOHKPETHBIX (JopMax, HE OTCTyMasl
OT CYIIHOCTH WM CYLUIECTBEHHBbIX MPU3HAKOB HACTOsIero wu3o0perenus. Hacrosiuee
u300peTeHre OXBaThiBAE€T BCE YIOMSHYTble B HACTOSALIEM JOKYMEHTE KOMOHHALUU
NPEATNOYTUTENIbHBIX ACIEeKTOB W/WJIM BAapUAHTOB OCYIIECTBJIEHUS HACTOSIIErO HU300pETeHHUs.
Crnenyer moHMMAaTh, YTO JIOObIE M BCE BAPHAHTHI OCYIIECTBJCHUS HACTOSIIErO M300pETeHUs
MOTYT IPUMEHSITHCSI B COYETAHUH C JIFOOBIM APYTHM BapUAHTOM OCYIIECTBJICHUS WA BAPUAHTAMU
OCYINECTBJICHUS] JJIsl OMMCAHUs JOTMOJHHUTENbHBIX Oo0Jiee MPEANOYTHTENIbHbIX BapUAHTOB
ocyuiecTBiieHus.  Takke cienyeT TOHUMAaTb, YTO  KaXKIbI  OTHAEIbHBIA  BJIEMEHT
MPEANOYTUTENbHBIX BapPUAHTOB OCYIIECTBJIEHUS] TPEACTABIIsIET CO0OM ero CcoOCTBEHHbIH
HE3aBUCHUMbBIN TMPEANOYTHTEbHBIM BapUaHT OCYIIECTBJIeHHs. bojee Toro, 00Ol 3JeMeHT
BAapMAHTA OCYIIECTBJCHHUS TMpPEeIHA3HAYeH [UIsl COYeTaHUss ¢ JIIOObIM M BCEMHU JPYTHUMH
3JIEMEHTaMHU U3 JI0OOro BapUaHTa OCYIIECTBJICHUS JJIsl OMUCAHUS JAOTOJNHUTEIBHOIO BapUaHTA

OCYIL€CTBIIEHUS.

ITOJAPOBHOE OITMCAHUE N30BPETEHUA
Jlanee mnpencTaBlieHbl ONPEAENCHHUs] TEPMHUHOB, NPUMEHSEMbIX B HACTOSINEM ONHMCAHUU U
NPUIIOKEHHOU opmyite n3o0perennst. HauanbHoe onpenenexune, npeaycMOTPEHHOE IS TPYTIITbI
WIM T€PMHMHA HACTOSLIErO ONUCAHUS, MPUMEHSETCS] K TaKOW rpymmne WU TEPMUHY MO BCEMY
ONMUCaHMIO U GPopMyJie N300PETEHNsT OTENBbHO WIN KaK 4acTh JPYTOi TPYIIIBL, €CJIN HE YKa3aHO
HHOE.
CoenuHeHHss TO HACTOSIIIEMY H300PETEHHIO MOTYT COAEpaTh ONWH MM Ooyiee LEHTPOB

acuMMeTpuu. Eciiu He yKa3aHO WHOE, BCE XHMpaJlbHbIe (SJHAHTHOMEPHBIE U TUACTEPEOMEPHbBIE) U
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pauemMuueckue (HOpMbI COSAMHEHUIH MO HACTOALIEMY H300PETEHMIO BKJFOUEHBI B HACTOSIIEE
u3o0perennie. MHorue reomerpuyeckne nuzomepbl onepuHoB, C=N nBOHHBIE CBSI3U U TOMY
nogo0HOe Tak)ke MOTYT MPHUCYTCTBOBATH B COEAMHEHUSIX, M BCE TAKHE CTAOMIIbHBIE M30MEpPHI
paccMaTpuBAKOTCS B HACTOsILEM H300peTeHMu. [Juc- M mpanc- T€OMETPUYECKHe H30MEphI
COEMHEHUI N0 HACTOSIIEMY M300PETEeHHIO ONMMCAHBI U MOTYT OBITH BBIEJIEHbI B BHUIE CMECH
M30MEPOB MM B BU/IE€ OTAEIbHBIX H30MEPHBIX popM. COeTUHEHNUS 110 HACTOAIIEMY H300PETEHHIO
MOTYT OBITh BBIAEIEHBI B ONTUYECKH AKTUBHBIX WIIN paleMuyeckux ¢popmax. M3 ypoBHS TEXHUKU
XOPOLIO U3BECTHO, KaK MOJy4aTh ONTUYECKH aKTUBHBIE (POPMBI, HAIIPUMED, IyTEM PaCLIETIICHUS
paueMuueckux (OpM MM IMyTE€M CHHTE3a W3 ONTHUYECKH AKTHBHBIX HCXOIHBIX MaTEpPHAJIOB.
IIpenycMoTpeHbl Bce XHpajibHble (3HAHTHOMEPHBIE U JHACTEPEOMEpPHBbIE) M paleMUYecKHe
(bopMBI U BCE reOMeTpUYecKue U30MepHble (OPMBI CTPYKTYPBI, €CIIM KOHKPETHO HE yKa3zaHa
KOHKPETHasl CTepEOXUMUsSI WM H30MepHast popma.

Korna moGast mepemenHas (Hampumep, R’) BcTpeuaercs Gosnee OmHOro pasa B 000N
COCTaBJIAOLIEH WK (POPMyJie COEIUHEHNUS, €€ ONpeesieHne B KaXKIOM Clly4ae He 3aBUCUT OT ee
OTIpeeTICHNUs B KAXKIOM APyroM ciydae. Takum oOpazom, HarpuMep, €Cii MOKa3aHo, YTO IPyIa
samemmena 0-2 R®, Torna ykasannas rpynmna MoskeT ObITh HeOOA3aTeNbHO 3aMeleHa 10 AByX R>
rpynmamu, ¥ R? B kask1oM ciiydae He3aBUCHMO BriOpaHa u3 onpesiesienus R, Taxoke, komGuHaruu
3aMeCTUTeNIeH W/WIN MEePeMEHHBIX IOMyCTUMBI, TOJbKO €CNIM Takue KOMOMHALMHM HPUBOAAT K
CTaOWJIbHBIM COCIMHEHUSIM.

Ecnu mokasaHo, 4TO CBs3b C 3aMECTUTENIEM MEPECeKaeT CBs3b, COCAMHSIOLIYIO JBA aTOMa B
KOJIbLIE, TOT/Ia TAKOH 3aMECTHTEIb MOXKET OBITh CBS3aH C JIIOOBIM aToOMOM B Kosble. Ecmu
3aMECTUTEIH TIepeUnCIIeHbl 0e3 0003HAUEHUs aTOMa, Yepe3 KOTOPBIH TaKOW 3aMECTHTENb CBSI3aH
C OCTaTKOM COEIMHEHUs TAaHHOH (OPMYJIbL, TOrTIa TAKOW 3aMECTUTENb MOKET OBITh CBSI3aH Yepe3
mr060it aToM B TakOM 3aMectutene. KoMOnHaMM 3aMecTHTeNeH 1/ HITH MEPEMEHHBIX TOTYCTUMB,
TOJIBKO €CJT TaKhe KOMOMHALIMHU MPUBOAST K CTAOUIIBHBIM COSTUHEHHSIM.

B cnyuasix, xorma NpHUCYTCTBYIOT aTOMbl a30Ta (HampuMep, aMUHBI) B COEIUHEHHSX I10
HACTOSIIEMY H300pETEHUI0, OHU MOTYT OBITh mpeoOpa3zoBaHbl B N-OKCHABI MyTeM 00pabOTKH
okucnuteneMm (Hampumep, MCPBA w/mnu mepokcumamMu BOIOpPOAA) C TOJIYYEHHUEM JPYTHX
COEIMHEHUH 10 NaHHOMY nu300pereHnio. TakuM 00pa3oMm, BCe TIOKA3aHHBIE U 3asIBJICHHBIE aTOMBI
a30Ta pacCMATPHUBAIOTCS KaK OXBATHIBAIOIINE KaK MMOKA3aHHBIM a30T, TaK U MPOU3BOAHOE ero N-

okcuaa (N—O0).

CornacHo mpUMEHsIEMOMY B JaHHOH OOJIACTH TEXHHKH YCJIOBHOMY OOO3HA4YEHHUIO, CHMBOJI é

NPUMEHSUTH B TIPEICTABJIEHHBIX CTPYKTYPHBIX (OpMyJiax mis HM300pa)KeHUsl CBSI3U, KOTOpast
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SIBJISIETCS TOYKOW MPUCOSAMHEHUS (PparMeHTa Wi 3aMEeCTUTENS K APy WA CTPYKTYPe OCHOBHOM
LeTIN.

Uepty «-», KOTOpas HAXOIUTCS HE MEXAY OBYMsI OYKBaMU I CHMBOJIAMH, NPUMEHSUIN IS
o0o3HaueHHnss TOYKU npucoenuHeHus: 3amectutenss. Hanpumep, -CONH> npucoenuneH uepes
aToM yriepona.

TepmuH «HEOOs13aTEIPHO 3aMEILEHHBIN» 10 OTHOIIEHUIO K KOHKPETHOMY (h)parMeHTy COeMHEHUS
@opmynel 1 (Hanpumep, HeoOA3aTeNbHO 3aMEIlEeHHAs] T'eTepOapPWIIbHAS TPYINA) OTHOCUTCS K
bparmenty, comepxkamemy O, 1, 2 wmm Oonee 3amectureneir. Hampumep, «HeoOs3aTenbHO
3aMEIIEeHHbINH aJIKUI» OXBAThIBAET U «AIKWID), U «3aMEIIEHHBIH aJIKWI», KaK ONPEEesIEHO HIIKE.
Crenanmicram B TaHHON OOJNACTH TEXHUKU OyET MOHSATHO, IO OTHOLIEHUIO K 00O rpymre,
copepxkaliel oguH uiau Oojiee 3aMecTUTeNel, YTO He MPEeNyCMOTPEHO, YTO TaKHe TIPYIIIbI
BKJIFOYAIOT B ceOs J100YI0 3aMEHY WJIM TPYIIIbI 3aMEHBI, KOTOPbIE SIBJISIOTCS MPOCTPAHCTBEHHO
HEBO3MOXKHBIMHU, HE OCYINECTBUMBI CHHTETHYECKHUM CHOCOOOM M/MiM 00JajaroT COOCTBEHHOM
HEYCTONUYNBOCTBIO.

B KOHTeKCTe AaHHOTO JOKYMEHTa TEPMHUH IO MEHbIIEH Mepe OfHAa XUMHUYeCKas CTPYKTypHas
€IMHULIA» ABJISETCS B3aMMO3aMEHSIEMbIM C TEPMHUHOM «COEUHEHUEY.

B koOHTekcTe MAaHHOrO AOKYMEHTAa TEPMMH <«AJKWI» WIH «AJKWIEH» MpedHa3HaueH s
BKJIFOYEHHS HACBILIEHHBIX aTU(aTHIECKUX YIIIEBOAOPOAHBIX I'PYIII KaK C Pa3BETBIEHHOMN, TaK U
C MPsIMOW LEMbID C KOHKPETHBIM YHUCJIOM aToMoB yriepoxa. Hampumep, «Ci.io ankwmy (wim
aJIKWJIeH) npenHasHadeH ais Bkirodenus Co, Cs, Ca, Cs, Cg, C7, Cg, Co u C1o aJIKUIBHBIX TPYIIIL.
Kpome Toro, manpumep, «C1-Cs ankmm» obOo3HauaeT ankmi ¢ oT 1 1o 6 atomamu yriepoza.
AJIKHITbHBIE TPYTIITBI MOTYT OBITh HE3aMELIEHHBIMH HJTH 3aMEIEHHBIMH TAKUM 00pa3oM, 4TO OAHH
wn OoJiee MX aTOMOB BOJIOPOJIa 3aMEHEHBI APYTrOor XMMUYECKOH rpynmoil. [TpuMeps! amkuIbHbIX
IPYI BKJIOYAIOT, HO HE OrpaHuuuBaroTcst umu, metun (Me), stun (Et), nponun (Hampumep, H-
NPOTIHIT ¥ U30MPONHII), OyTHI (Hanmpumep, H-OyTuit, n300yThiI, TpeT-OyTiiI), MEHTHI (HanpuMmep,
H-TIEHTWJI, U30TIEHTII, HEOTIEHTIIT) U TOMY MOI00HOE.

CATKEHWT» WIIH «aJKSHWIEH» NpPeAHa3HA4YeH Ui BKIIFOUEHHs YIIIEBOJOPOIHBIX Ieneil Jmbo
HEPa3BETBJIICHHOW, JHOO pa3BETBJICHHOW KOH(QUIYpalud M COAEp)KALINX OAHY WU Oolee
IBOWHBIX CBsI3€H YIIIepOA-yIIIepo], KOTOPbIe MOTYT BOSHHKATD B JIFOOOW CTAOMIIBHOM TOYKE BIOJIb
uenu. Hanpumep, «Ca-6 ankeHm (WK alkeHUJIEH ) IpeqHa3HadeH 1ist BkioueHus Ca, Cs, Cy, Cs
u Cs ankeHWIbHBIX rpymin. [Ipumeps! akeHnIa BKIFOYAKOT, HO HE OTPAHUYHBAIOTCS MU, STEHHI,
I-porienun, 2-nponieHwnt, 2-OyTteHun, 3-OyTeHW, 2-TIEHTEHWJ, 3-TIEHTEHW, 4-TIeHTEeHWNI, 2-
TeKCEHWI, 3-TeKCEeHW, 4-TeKCEeHWI, S-TeKCEHUJI, 2-MEeTUI-2-TIPONEHW, 4-MEeTHI-3-TIEHTEHUI U

TOMY TOOOHOE.
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CATKUHIID) WIH «ATKWHWICHY» TMpeJHa3HaueH U BKJIIOYEHHs YIJIEBOAOPOAHBIX Lerned Jmudo
HEpa3BEeTBJIEHHOH, JIHOO pa3BETBICHHONW KOHQUIypalMu U COAEPXKALINX OAHY HIN Ooiee
TPOIHBIX CBSI3€H YIIIepOA-yIiIepoa, KOTOPbIe MOTYT BOSHHKATD B JIFOOOH CTaOUIIBHOMN TOYKE BIOJb
uernu. Hampumep, «Cz.6 ankuamwny (MK ankuHIIEH) npeaHasHade A sxmoueHus Ca, Cs, Cy,
Cs u Co anKMHWIBHBIX TPYII, TAKUX KaK STUHHI, MPOMUHIII, OYTHHWJI, MEHTHHUJI, TeKCUHWI U
TOMY TOOOHOE.

Crienmaancty B HaACTOSIIEH 0OJIACTH TEXHUKHU OyIeT MOHSATHO, YTO, €CJIH B HACTOSIIEM OITUCAHHH

11
npumeHstoT obo3HaueHue «COz», MpeaycMaTpuBaeTCs, 9TO 3TO OTHOCUTCS K rpynmne — C— 00—

Korga TepMUH «ankum» NPUMEHSETCS BMECTE C APYTOW IPYIIION, TAKOW KaK «apUJIaiIKUID), 3TO
oObenuHeHne o0o3HauaeT ¢ OoJbIlell KOHKPETHOCTBIO, IO MEHbLIeH Mepe, OOUH U3
3aMECTUTENEH, KOTOPbIN COAEPKUT 3aMelleHHbIN ankui. Hampumep, «apuiaikuimy OTHOCUTCA K
3aMELICHHON aJKUJIbHOM TIpyIIe, Kak OINpPEAeNeHO BhIIlEe, I1e, MO MEHbLIEH Mepe, OJUH U3
3aMecTuTenell npexnctaBisier coboil apui, Takoil kak Oenswn. Takum oOpasoMm, TepMuH
apun(Co.4)ankui BKJIOUaeT B ceOsl 3aMELISHHbIN HU3LINK aJKWI, COAep KALIMiA, O MeHbIIeH
Mepe, ONUH AapWIbHBbIA 3aMECTUTENIb, M TaKXe BKIIIOYaeT B ce0s apuil, HemoCPeICTBEHHO
CBSI3aHHBIN C Apyro# rpynmo, To ectb, apii(Co)ankun. TepMuH «rerepoapuiaikuily OTHOCUTCS
K 3aMEIIEeHHON aJKWUJIBbHOHM IpyIlNe, Kak ONpEAENeHO BbILIE, IZle, IO MEHbIIEH Mepe, OOUH U3
3aMeCTUTEJIeH MPEeACTaBIIsIET COOOM reTepoapul.

IIpu ccpiTke Ha 3aMEIIEHHYO AIKEHIIBHYIO, aJJKMHIJIBHYIO, AJIKUJICHOBYIO, AJIKEHUJICHOBYIO HITH
ANKWHUJICHOBYIO TPYIIy, 5TH TPYIIbl SIBISIOTCS 3aMEIIEHHBIMH OT OJHOTO JO Tpex
3aMECTUTEIISIMU, KaK OMPEAEIICHO BbIIIE JIJISl 3aMEIIeHHBIX aJIKUIbHBIX TPYIII.

TepMHUH «aTKOKCH» OTHOCUTCSI K aTOMY KHCJIOPOJA, 3aMELIEHHOMY aJKHUJIOM HJIA 3aMEIIEHHbIM
AJIKUJIOM, KaK OTPEeeIeHO B HACTOSIIEM OMUcaHuu. Hanpumep, TEpMHUH «aJIKOKCHY BKJIFOYAET B
cebs rpynmy -0-Ci.6 alKuI, TaKyl KaK METOKCH, 3TOKCH, TIPOIMOKCH, U3OMPOIOKCH, H-OYTOKCH,
BTOP-OyTOKCH, TPET-OYTOKCH, TIEHTOKCH, 2-TICHTUJIOKCH, U30TIEHTOKCH, HEOTIEHTOKCH, T€KCOKCH,
2-reKCOKCH, 3-TeKCOKCH, 3-METHIIMTEHTOKCH U TOMY TTOIOOHOE.

«Huzmui aaxoKCu» OTHOCUTCS K aJIKOKCUTPYIITIAM, COAEPKAIIUM OT OHOTO IO YEThIPEX aTOMOB
yriepoza.

Cnenyer moHuUMaTh, 4YTO BBIOOP BCEX TPYI, BKIIKOYAs, HAMPUMED, AJTKOKCH, THOAJKII U
AMHHOAJIKWJI, OyIOeT CHeNaH CIELHAUCTOM HAcTOsIel O0NacTH TEXHHKH C oOecredeHnemM
CTaOUJIbHBIX COEAMHEHU.

B koHTEeKCTE TAaHHOTO JOKYMEHTA TEPMUH «3aMEIIeHHbBIN 03HAYAET, YTO JIF00O0H ofuH miu doee

aTOMOB BOZIOPO/a Ha 0003HAYEHHOM aTOME HJTH TPYTIIE 3aMEHEH BEIOOPOM M3 YKa3aHHOM TPYIIIIEL,
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NpU YCJIOBUH, YTO HOpPMAajbHAsl BaJIEHTHOCTh OOO3HAYEHHOrO aToMa He mpembimeHa. Korma
3aMeCTUTENIb MPENCTaBisieT co0oi okco miu keto, (To ectb, =0), Torma 3amMeHeHO 2 aToma
BONOpoAa Ha arome. KerozamecTuTenu He MPUCYTCTBYIOT B apoMaTHYeCKuX ¢parmeHtax. Ecmu
HEe YKa3aHO WHOE, 3aMEeCTHTENId MMEHYIOTCs Ha OCHOBaHHMH 0a30BOW CTPyKTyphl. Hampumep,
SIBJIIETCSl TIOHATHBIM, YTO Koraa (LUKJIOAJTKUJI)AJIKUI YKa3aH KaK BO3MOXKHBIM 3aMeCTHUTENb,
TOYKOU MPUCOSANHEHHSI STOTO 3aMECTUTENISI K 0a30BOM CTPYKTYype SIBIISIETCS AIKUJIbHAS 4acTh. B
KOHTEKCTE JAHHOT'O JOKYMEHTA ABOWHBIE CBSI3U B KOJIBLIE SIBJISTFOTCS IBOWHBIMHE CBSI3SIMH, KOTOPBIE
00pa3oBaHbl MEXy ABYMsI CMEKHBIMU KosbLieBbIMH aToMaMH (Harpumep, C=C, C=N nnu N=N).
KomOuHaimu 3amecTuteneil 1/ MepeMeHHbIX AOMyCTHMbI, TOJBKO €CJIM TaKue KOMOWHALNU
NPUBOIST K CTaOWJIBHBIM COCIUHEHHUSM WM MPUMEHUMBIM IPOMEKYTOUYHBIM COCIUHEHHSIM
cunresa. [lonpasymeBaercs, 4To cTabMIbBHOE COENUHEHHNE WM CTAOUJIbHASI CTPYKTYpa O3HAYAET
COEIMHEHUE, KOTOPOE SIBJISIETCS] AOCTATOUHO YCTOWYHBBIM, YUTOOBI COXPAHSITHCS TOCIIE BbIIETEHUS
U3 PEaKLIMOHHON CMECH 10 MPUEMIIEMOU CTeTIeHH YUCTOTHI M TIOCIEAYIOIETO BKIIFOYEHHS B COCTAB
5(p(PEKTUBHOIO  TEpameBTUYECKOrO  areHTa.  SIBisieTcss  MPennoYTHTEIbHBIM,  YTOOBI
NepeunCIICHHbIE B JAHHOM Cllydae coeuHeHus He conepskanu N-ranores, rpynny S(O):H wnun
S(O)H.

TepMHH «IIUKJIOANKIID OTHOCUTCS K IUKIM30BAHHBIM AJIKHJIHBIM TPYTINaM, BKJIFOYast MOHO-, O1-
W TIOJIULMKIINYECKHE KONbLEBbIe CUCTEMBI. C3.7 HUKJIOAKIII MPEAHA3HaueH [ BKItoYeHus Cs,
C4, Cs, Cs u C7 UMKJIOANKMIIBHBIX TPy, [TpruMepbl HUKJIOANTKUIBHBIX TPYII BKJIKOYAIOT, HO HE
OTPAHUYUBAKOTCS UMHU, LUKJIOTPOIII, [UKJIOOYTHII, LUKJIOMEHTH, IIUKJIOTeKCUJI, HOPOOPHUIT U
ToMy mogoOHOe. B  KOHTEKCTe JaHHOTO JOKYMEHTa TEPMUH «KapOOLMKI»  HIIU
«KapOOIMKINUECKHI OCTATOKY» MpeIHa3HAYEeH U1 0003HAYEHMS JIFOOOTO CTa0MIBHOTO 3-, 4-, 5-,
6- WK 7-4JIEHHOTO MOHOLIUKJIMYECKOTO UIH OUIUKIMYECKOro uin 7-, 8-, 9- 10-, 11-, 12- wnwm 13-
YJIEHHOTO OWIMKJINYECKOTO WA TPHUIMKJINYECKOTO KOJIbLA, JI000E U3 KOTOPbIX MOJKET OBITh
HACBIIIEHHBIM, YAaCTUYHO HEHACHIIIEHHBIM, HEHACBHIIIEHHbIM WU apoMaTHYeCKuM. [Ipumepsr
TaKUX KapOOLMKJIOB BKIIIOYAIOT, HO HE OrPAHUYHBAOTCS WUMH, IUKJIOMPOIMMI, HUKIOOYTHIL,
LUKJIOOYTEHWI, [UKJIONMEHTHJI, [TUKJIOMEHTSHII, [TUKJIOTeKCUII, LUKJIOTENTEHII, ITUKJIOTESITHII,
LIUKJIOOKTHJI, [MKJOOKTEHHWI, LUKIOOKTanueHun, [3,3,0]0umnuknookras, [4,3,0]0UIHUKIOHOHAH,
[4,4,0]6ummknonekaH, [2,2.2]0unukiookTaH, ¢hayopeHuwt, e, HaQTHI, HHIAHWT, aIaMaHTUJI,
aHTpaneHwt u terparuapoHadui (terpanuH). Kak mokasaHo BbIle, KOJbIAa ¢ MOCTUKOBBIMH
CBSI3SIMHM TaKKe BKJIIOUEHBI B OmpereseHue kapOouwkia (Hampumep, [2,2.2]OUIIUKIOOKTaH).
[IpenmodrurebHBIMU KapOOIMKJIAMH, €CIIH HE YKa3aHO WHOE, SBJSIFOTCS MHKJIOMPOITIII,
LUKJIOOYTHJI, UKJIOTEHTUJI, HUKJIOTeKeus v (peHu. [Tpu ucrnonb30BaHIM TEPMUHA «KapOOLIMKID

MPeayCMaTPUBAETCSI, YTO OH BKIJIIOYaeT B cedsi «apuim». KOJbIO C MOCTUKOBBIMHU CBSI3SIMHU
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BO3HHMKAET, KOTAAa OAWH WK Oojiee aTOMOB yriepoja CBS3bIBAOT 1BA HE CMEXKHBIX aToMma
yraepona. [IpeanoyTuTenbHble MOCTUKOBBIE CBSI3U MPEACTABISIOT COOOW OAMH WIIM JABA aTOMa
yraepoaa. OTMe4eHO, YTO MOCTHUKOBAs CBSI3b BCErJa MpeBpallaeT MOHOLMKINYECKOE KOJbLO B
OMLMKIMYeCKOoe KOMbLO. ECIu  KONBLO CONEPKUT MOCTHKOBBIE CBSI3HM, 3aMECTHTEIH,
MEPEYUCIIEHHBIE ISl KOJIbLIA, TAK)KE MOTYT MPUCYTCTBOBATH HA MOCTHUKE.

TepMuH «apwi» OTHOCHUTCS K MOHOLMKJIMYECKAM WM OWLUKIUYECKUM apOMaTUYECKUM
YIJIEBOAOPOAHBIM IpyImaM, COAep:KamuM OoT 6 10 12 aToMOB yriiepoaa B KOJbLIEBOM 4YacTH,
TAKUM Kak (peHIIbHbIE U HA()TUIbHBIE TPYIIIbI, KaJKIasi 13 KOTOPBIX MOXET ObITh 3aMeleHa.
CooTBeTCTBEHHO, B coequHeHUsAX PopmMysibl [ TEpMUH «IIUKJIOANKU) BKJIIOYAET LIUKJIOMPOIIHIL,
LUKJIOOYTUJI, LUKJIOMEHTHI, LUKJIOTEKCUJI, [UKJIOTeNTHII, OUIIUKJIOOKTHI U TOMY MOAOOHOE, a

TAKXKE CJICAYIOIUEC KOJbLEBBIC CUCTEMbI.

U TOMY TMOAOOHBIE, KOTOPbIe HEOOS3aTeIbHO MOTYT OBITh 3aMELIEeHbI TIPU JIFOOOM U3 TOCTYITHBIX

aroMoB  Kojbla(koner). IIpeanoyTUTeNbHbIE  LUKIOAIKUJIbHBIE  TPYIIbI  BKJIKOYAKOT

LHUKJIOIPOIINII, HUKJIOIICHTHII, IUKJIOTCKCUIT U
TepMuH «rano» WM «rajloreH» OTHOCUTCS K XJIOpy, Opomy, ¢hTopy | Hoay.

Tepmun «ramoankwin» 00O3HAYaeT 3aMEINEHHBIH aJKWI, COXepKalluid onuH wim Oonee
raJloreHOBbBIX 3aMecTuTeNieil. Hampumep, «raioalkin BKIFOYaeT MOHO-, OU- U TpU(QTOpMETHII.
TepMuH «rajoankokcn» OOO3HA4YaeT AJNKOKCUTPYMIY, COAEpPKAIIYH0 OOWH WiIH Ooee
raJloreHoBbIX 3amectureneil. Hampumep, «ranoankokcu» Bkimodaer OCFs.

Taxkum 00pa3oM, MpUMEPBI APUIIBHBIX TPYII BKIOYAIOT:

|\|\ |\o |\ |\S I\N
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€0 €0 A0
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< N Z N, \ 7/ (¢pmroopenmn) U ToMy MOAOOHBIE, KOTOPBIE

HeoOs13aTeNTbHO MOTYT OBITh 3aMeIIeHbl y JI000ro JOCTYITHOrO aroMa yriepoja WM a3o0Ta.
IIpennournurenbHas apuiibHAs FPYIINA IPEACTaBIseT cOO0i He00A3aTENbHO 3aMeIIeHHBIN (PEeHMI.
TepMUHBI «Te€TEPOLUKIY, (TE€TEPOLUKIOANKIIY, «TE€TEPOLUKIIO», «TeTePOLMKINYECKUN» WU
«TETEPOLIUKIIIILY MOTYT OBITh MCIIOJIb30BAHbI B3AMMO3aMEHSIEMO U OTHOCATCS K 3aMEIeHHBIM U
HE3aMEIIEHHbIM OT 3- A0 7-4I€HHBIM MOHOLMKJIMYECKHUM rpymnnaM, oT 7- o 11-uneHHbIM
OuLmkIMyecKuM rpynmnam U ot 10- 1o 15-uneHHBIM TPULMKINYECKUM TPYyIIaM, B KOTOPBIX, 11O
MEHbIIEH Mepe, OHO U3 KOJIell COAEPIKHT, 10 MeHbIuell Mepe, onuH rerepoaroMm (O, S mmu N),
IIPU 3TOM YKAa3aHHOE KOJIbLIO, COAEPIKALIEE FETEPOATOM, IPEANIOYTUTENBHO COAECPKUT 1, 2 unu 3
rerepoaroma, BbiOpaHHbIX 13 O, S 1 N. Kaxknoe KonbIo Takol IpyIIbl, COAepsKallee reTepoaTom,
MOXKET COAep KaTh ONUH WJIM JIBAa aTOMa KUCIIOPOAA WJIM Cepbl M/MIM OT OIHOTIO JIO HYeThIpex
aTOMOB a30Ta, MPH YCJIOBHH, YTO OOIIee YUCIO reTepoaToOMOB B KaXKJOM KOJbLIE COCTAaBIISET
4eThIpe WU MEHEE, U JONOIHUTEIBHO MPHU YCJIOBUH, YTO KOJBLO COAECPIKUT, 110 MEHBLIEH Mepe,
OJIMH aTOM yTJIepoaa. ATOMBI a30Ta U Cepbl HEOOS3aTEIbHO MOTYT ObITh OKUCJIEHBI, U AaTOMBI a30Ta
HeoOs3aTeTbHO MOryT OBITh KBaTepHH30BaHbL KOHIEHCHPOBAaHHBIE KOJbLA, 3aBEPIIAIOLINE
OUIMKIINYECKUe U TPULUKINYECKHE IPYIIIBI, MOTYT COEPKATh TOJIBKO aTOMBI YIJIepoaa U MOIyT
ObITb  HACBHIIIEHHBIMHM, YaCTUYHO HACBILEHHBIMH MJIH TOJHOCTBIO  HEHACHIICHHBIMH.
I'eteponukiorpynna MoOKeT OBITh MPHCOENMHEHA MpPU JIFOOOM JOCTYITHOM aTOME a30Ta WJIH
yriaepona. B KOHTekCTe MaHHOrO AOKYMEHTA TEPMHUHBI «TE€TE€POLUKIY, «TETEPOLUKIOATKHUID),
«reTEePOLUKIIO», «TETEPOLUKINYECKUI» M «TEeTEPOLMKINIY BKJIIOYAIOT «Te€TePOAPUIIBHBIEN
IPYNIbL, KAK ONPEAETIEHO HIDKE.

B npomonHeHue k rerepoapuibHBIM TPYINaM, OMUCAHHBIM HIDKE, MPUBOJUMBIE B KadyecTBe
NpUMepPa  MOHOLMKJIMYECKHE  TIeTePOLMKIWIbHBIE  TPYNNbl  BKIOYAIOT  A3€TUANHUI,
MUPPOIUANHWI, OKCETAHUJ, UMHUAA30JIUHWII, OKCAa30JIUANHWI, W30KCA30JIMHWI, THA30JIUANHUIL,
W30THUA3OJIMANHIWIL, TeTParuApoQypaHui, MUMEPUANI, MUMEPASHHII, 2-OKCOMUIMEPA3UHWI, 2-
OKCONUIEPUINI, 2-OKCONMUPPOJOAUHMI, 2-OKCOA3eMUHWI, a3enuHui, l-nupunoHun, 4-
NUMEPUIOHWI, TEeTParuAponupanwi, MopdonuHwi, THaMOPPOIHHMWI, THAMOP(GOIUHIIA
cynbdokcuna, tTuamopdonuHmiaa cyiab(oH, 1,3-auokconan u terparuapo-1,1-1HoKCOTHEHHT U

ToMy mnopoOHoe. IlpuBoaMMBlE B KadecTBe NpuMepa OWULMKIMYECKHE TIeTePOLUKIIOTPYIIIIbI
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BKJIOYAOT XUHYKJIWAWHHAIL. I[OHOJ'IHI/ITGJ'II:;HI:;IG MOHOLUKIIUYCCKUE TCTCPOLUKIUIBHBIC TI'PYIIIbI
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TepMuH «rerepoapuii» OTHOCUTCS K 3aMEIICHHBIM U HE3aMELIEHHbIM apOMATUYECKUM S- WK 6-
YJIEHHBIM MOHOLMKJIMYECKUM rpymnmam, 9- ninn 10-uneHHbIM OMIMKINYECKUM rpymnmnam u ot 11-
00 14-4JieHHbIM TPULIMKIUYECKUM TPYINaM, KOTOPbIE COAEpAaT, MO MEHbLIeH Mepe, OIUH
rerepoatroM (O, S mnu N), mo MeHblueld Mepe, B OJHOM M3 KOJEl, NMPH 3TOM YyKa3aHHOE
cozepsKalllee rerepoaToM KOJIbLO MOPEANOYTUTENIBHO COAEPKUT 1, 2 uiam 3 rerepoaTroma,
BbIOpanHbIX U3 O, S u N. Kaxnoe KoJbIo reTepoapiiibHON TPYIIIbI, COAEpIKaIlee reTepoaTrom,
MOXET COAep:KaTh OJWH WM JIBa aTOMa KHCJIOPOAAa WM Cepbl W/WJIM OT OJHOIO IO HYETBhIPEX
aTOMOB a30Ta, MPH YCJIOBHH, YTO OOIee YUCIO reTepoaToOMOB B KaXKIOM KOJIbLIE COCTAaBJISET
YeThIpe WIM MEHEE U YTO KaXKJ10€ KOJIBLIO COAEPIKUT, IO MEHbLIEH Mepe, OMH aTOM YIJIepoaa.
KonpeHcupoBaHHbIE KOJIbLIA, 3aBEPIIAIOLINE OUIMKINYECKHE U TPULIUKINYECKUE TPYIIIbI, MOTYT
COIePKaTh TOJBKO aTOMBI YIJIEPOAa U MOTYT ObITh HACBHILIIEHHBIMH, YACTUYHO HACHIIEHHBIMH HITH
HEHACBILIEHHBIMU. ATOMBI a30Ta U Cepbl HEOOS3aTEIbHO MOTYT OBITH OKUCJIEHBI, 1 aTOMBI a30Ta
HeoOs13aTesIbHO MOTYT ObITh KBAaTEPHU3OBaHbI | eTepoapuiibHbIE TPYIIbI, KOTOpPbIE SIBIISHOTCS
OMLIMKJIMYECKUMH WM TPULIUKIMYECKUMHU, JTOJKHBI BKJIIOYATh B ¢e0sl, IO MEHbIIEH Mepe, OTHO
MOJTHOCTBIO apOMATUYECKOe KOJIBLIO, & APYroe KOHASHCUPOBAHHOE KOJBIO WIJIM KOJIbIA MOTYT
ObITh APOMATHYECKUMHU WJIM HEApPOMATHUECKUMH. | eTepoapuiibHasi TPyIa MOKET ObITh
NPUCOEIMHEHA MPH JIFOOOM JOCTYITHOM aTOMe a30Ta WM YIJIeposa B JII0OOM Kouiblie. B ciy4ae,
KOT/1a MO3BOJISIET BAJICHTHOCTD, €CJIM YKa3aHHOE OTOJIHUTENbHOE KOJIBIO MPEACTaBIsieT COO0H
LIUKJIOAJIKUJT WJTH T€TEPOLIMKIIO, OHO JIOTMOJHUTENIbHO HeoOs3aTeNbHO 3amelneHo =0 (0Kco).
[IpuBonuMbIE B KayecTBE MPUMEPA MOHOIUKJIMYECKHE TeTepOapUIbHBIE TPYMIbl BKIOUYAKOT
NUPPOJIAJ, THPA30JIMIL, TMHPA3OJUHUI, HMHIA30JIWI, OKCA30JIMJI, HW30KCA30JII, THA3OJMII,
THAIUA30JIW, HW30THA3ONWJ, (ypaHWI, THEHWI, OKCAaaWua3oJNWI, TUPUAWI, [HUPA3HHUI,
MUPUMUATUHIL, TUPUAA3UHWIL, TPUASHHII U TOMY MTOI00HOE.

[MpuBonuMbIe B KauecTBe MpuMepa OWLMKINYECKHE TeTepOapUIIbHbIE TPyl BKIOYAKOT
UHIOIWI, OEH30THA30JMI, OEH30QHOKCONUI, OEH30KCA30JMI, OEH30TUEHW, XHHOJMHUI,
TETPAruAPON30XUHOJIUHWII, W30XUHOJIMHII, OCH3MMHUAA30IHUI, OEH3O0MUPAHWI, HHIOJHU3UHILIL,
OeHzopypaHWI, XPOMOHHJ, KYMAapUHWJI, OCH30MUPAHWI, LHHHOJUHWI, XHHOKCAJIWHUII,
WHIA30JIWI, TUPPOJIOMUPUANI, HYyPOTUPHINI, AUTHAPOUIONHIONU, TETPATHIPOXUHOIUHIIT U

TOMY MOOOHOE.
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HpI/IBOI[I/IMbIe B Ka4ECTBC IMpUMEPa TPULUKIUYCCKUE TC€TCPOAPUIIBHBIC TPYIIMIbl BKJIHOYANOT
kapOazonni, OeH3MHAOMMI, (PEHAHTPOIMHIII, aKPUAUHWI, (PEHAHTPUANHWI, KCAHTEHUI U TOMY
nogoOHoe.

B coenunenusax ®@opmyisl [ npennoyTuTebHbIE reTePOAPUIIbHBIE IPYIIIBI BKJIOYAOT:
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vy =T~ g TOMY TOAOOHBIE, KOTOPbIE HEOOS3aTENbHO
MOTYT OBITh 3aMeINEHbI TP JIFOOOM AOCTYITHOM aTOME yIJiepo/ia HITH a30Ta.
Ecnu He ykazaHO WMHOe, MPU CCbUIKE HAa KOHKPETHO HAa3BaHHBIA apuy (Hampumep, (eH),
LUKJIOANTKUJI (HAPUMED, IUKJIOT€KCHJT ), TETEPOLUKIIO (HATPUMED, MAPPOTUINHILI, TTHITePHIAHIIT
1 MOP(OJIMHIIT) WITH TeTepoapil (HampuMep, TETPa3oNInl, UMHAA30IUII, THPA30IIHII, TPUA3OIIHIL,
THA30JUT U (Pypuit), CChUIKA MPENyCMaTPHUBAET BKIKOYEHHE KOJjel, coiepxkaummx ot 0 mo 3,
npeanodTuTeNibHo, oT 0 10 2, 3amecTuTeneil, BbIOPAHHBIX W3 MEPEYUCICHHBIX BBILIE IS
APUJIbHBIX, [TUKJIOAJKHIIBHBIX, TE€TEPOLMKIIO H/WIN TeTePOAPHIbHBIX PYII, COOTBETCTBYIOIIUM
obpazom.
TepMuH «KapOOUMKIMIY WIH «KAPOOLKINYECKHI» OTHOCUTCS K HACBIIIEHHOMY WM
HEHACBIIIIEHHOMY MOHOITMKJINYECKOMY HJTH OMLIUKIINIECKOMY KOJIbILY, B KOTOPOM BCE aTOMBI BCEX
KOJIell TPENCTaBSIFOT COo0OM arombl  yriiepona. Takum o0pa3oM, TEPMHH BKJIIOYAET
LUKJIOAJIKUJIbHBIE M apHWIbHbIE KOJbIIa. MOHOIMKIHYECKHE KApOOIUKIIbI ComepaT OT 3 10 6
KOJIBIIEBBIX aTOMOB, ellle 0oJiee 4acTo S Wi O KOJBIEBBIX aTOMOB. bULIMKINYecKue KapOOIMKJIbI
comepskaT oT 7 10 12 KOJbIEBhIX aTOMOB, HANIPUMED, PACTIOJIOKEHHBIX Kak ounukio [4,5], [5,5],
[5,6] wnum [6,6] cuctema, win 9 unu 10 KOJBIEBBIX aTOMOB, PACHOJIOKEHHBIX KaK OUIMKIIO [5,6]
wiu [6,60] cucrema. [Ipumepbl MOHO- U OUIIMKJITHYECKUX KapOOLUKIIOB BKITFOYAKOT LIUKJIOTPOTIHII,
LUKJIOOYTHJI, IIUKJIOMEHTWI, |-IUKJIONeHT-1-eHmI, 1-IuKIoneHT-2-eHI, |1-IUKI0neHT-3-eHHMI,
UKJIOTeKCHT, |-nmkiorekc-1-enwn, 1-umknorekc-2-eHun, |-mmkiorekc-3-eHws, (eHun u
Hatun. KapOommkinndeckoe KOJMBIO MOXKET ObITh 3aMEINEHO, B 3TOM CIIydae 3aMeCTUTENN
BbIOpaHbBI U3 MEPEUNCIIEHHBIX BBIIIE JJIS IUKJIOATKUIIBHBIX H aPUJIbHBIX TPYIIIL.

TepMHH «reTepoaToMbD» BKJIKOYAET KUCIOPO, CEPY U a30T.
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Ecnu B KOHTEKCTE MAHHOTO JOKYMEHTa TEPMHUH «HEHACBILIIEHHBII» OTHOCHUTCS K KOJIBLY HIIH
IPyIIe, 3TO KOJBIO WM TPYIIA MOTYT OBITh IMOJHOCTBIO HEHACBIIIEHHBIMHU M YaCTUYHO
HEHACBILIEHHBIMH.

ITo BceMy ONMMCaHUIO TPYIIIBI U UX 3aMECTHTEHN MOTYT OBITh BBIOPAHBI CIIELIUAIMCTOM B JJAHHOM
O0JNIaCTH TEXHHWKH C TOJNYYeHHEM CTaOWIbHBIX (PArMEHTOB M COEJUHEHHH, M COENUHEHHH,
NPUMEHNMBIX Kak (apMalleBTUYECKH MpPUEMJIEMbIE COEIWHEHHs, W/ TPOMEXYTOUYHBIX
COeMHEHUH, IPUMEHNMBIX IIPU MOJIYy4YeHUH (papManeBTHIEeCKU MPUEMIIEMbIX COeINMHEHHH.
Coenunenus @opmyinsl [ MOryT cymecrBoBaTh B cBOOOAHOH popme (0e3 HOHM3AIMH) WIIH MOTYT
00pa3oBbIBaTh COJIM, KOTOPBIE TAK)XKE HAXOAATCA B Mpeenax o0beMa HaCTOSIIEro H300peTeHMs.
Ecnu He ykazaHO HMHOe, MOIPa3yMeBaeTcs, YTO CChbUIKA HAa COEAMHEHHUS IO HACTOSIIEMY
M300pETEHNIO BKJIIOUAET B ce0sl CChUIKY Ha MX CBOOOAHYIO (opmy u conu. Tepmun «comnb(m)»
0003HaUaeT KHUCIOTHBIE H/MIM OCHOBHBIE COJH, OOpa3OBaHHbIE C HEOPTaHMYECKUMH W/WIH
OpPraHUYECKUMH KHCJIOTaMHU U OCHOBaHUSMHU. Kpome TOro, TEpMHUH «COJBb(H)» MOXKET BKJIIOUYATh
LIBUTTEPUOHBI (BHYTPEHHHE COJNM), Hampumep, eciu coenuHeHue Popmynsl [ comepxur u
OCHOBHBIN ()parMeHT, TAaKOHl KaKk aMHUH WJIM TNUPUAMHOBOE HIIM HMHIA30JbHOE KOJBLO, H
KUCIJIOTHBIN (hparMeHT, Takol Kak kapOoHOBas kuciota. PapmaneBTHYECKH HpUeMIIeMble (TO
€CTb, HE TOKCHYHBbIE, (PU3NOJOTUYECKH MPHUEMIIEMbIE) COJIM SIBISIFOTCS TNPEAIOYTUTEIbHBIMU,
Takue Kak, HalpuMmep, NMpUeMJIeMble COJIM METAJUIOB M aMUHOB, B KOTOPBIX KaTHOH HE BHOCUT
3HAYUTEJIBHBIA BKJIAJ B TOKCUYHOCTh HJIM OMOJIOTHYECKYIO aKTHBHOCTh TaKOW coju. Tem He
MeHee, MOTYT NMPHUMEHSThCS IPYyrue COJHM, HAMPHMEpP, HA CTaausX BBIACJICHHS WM OYHCTKH,
KOTOpbIE MOTYT OBITh HCTIOJIB30BAHBI B MPOLIECCE MOJNYYSHHSI, U, TAKUM 00pa30M, MPeayCMOTPEHbI
B npenenax odbema Hactosimero uzodperenus. Comu coenuHenuit @opmynbl I Moryt ObITh
o0pa3oBaHbI, HAIIPUMeEpP, MyTEM OCYIIECTBIIEHUS B3aUMONEHCTBUSI coenuuHeHust Popmynbl 1 ¢
KOJINYECTBOM KHCJIOTHI WJIM OCHOBAHHS, TAKUM KaK SKBHBAJIEHTHOE KOJIUYECTBO, B Cpere, B
KOTOPO COJIb OCAKAAETCS, WM B BOTHOM Cpefie, ¢ MoCIeayoueit Tnodummsanmei.
[TpuBOAMMBIE B KQUeCTBE MPUMEPA COJH MPUCOCANHEHHUS KHCIIOThI BKJIFOYAKOT alleTaThl (KOTOPbIE
o0pa3oBaHbl C YKCYCHOM KHCJIOTOH WJIM TPHUTAJIOT€HYKCYCHOH KHUCIIOTOH, Hampumep,
TpU(PTOPYKCYCHONW KHCJIOTON), aaumaTthl, ajJbrUHATBHL, acKOpOaThl, acmaprarel, OEH30aThl,
Oenzoncynbponatel,  Oucynbdarsl,  OopaTel,  OyTHpaThl,  LIUTPATHI, Kam(oparsl,
kambopcyabpoHaTHI, LIUKJIONEHTAHIIPOITUOHATHI, IUTIFOKOHATHI, TONEIHICYTb(ATHI,
3TaHCyNb(pOHATHI,  (yMapaTel, TIIOKOrenTaHoaTel,  riunepodocdarsl,  reMucyiabdarsl,
TeNTaHOAThI, TeKCAHOATHI, TUAPOXJIOPUAbI (00pa3OBaHHBIE C XJIOPUCTOBOIOPOIHONW KHCIOTOMH),
THIPOOPOMUIBI (oOpazoBaHHbBIE c OpPOMOBOZIOPOZIOM), THIIPOUOANIBI, 2-

TUAPOKCUATAHCYNb(OHATHIL, JIAKTAaThl, Mayearbl (0Opa3oBaHHBIE C MAaJEWHOBOH KHCIOTOM),
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MeTaHCyIb(poHaTh (0Opa3oBaHHbIE ¢ METAHCYJIb(POHOBOH KUCIOTOMH), 2-HadTannHCYIb(POHATHI,
HUKOTHHATBL, HUTPATHI, OKCAJAThI, IEKTHHATHI, NepcybdaTel, 3-QpeHnImponuoHatsl, GocdaTsl,
NUKPATBHL, MTUBAJIATHI, POIMOHATHI, CATUIMIIATHI, CYKLIMHATBI, CYJIb(aTs! (KOTOpbIE 00pa30BaHbI C
CEpHON KHCIIOTOMH), Cynb(poHATBl (KOTOPhIE YIOMSHYTHI B HACTOSINEM OIMCAHUH), TapTPaThl,
THOLIMAHATBI, TOJYOJICYIb(OHATHI, TAKHE KAK TO3HMJIATHI, YHAEKAHOATHI U TOMY ITOAOOHBIE.
[IpuBoauMble B Ka4yecTBE NpPHUMEPa OCHOBHBIE COJHM BKIIIOYAIOT AMMOHHUWHBIE COJH, COJIH
IIEJIOYHbIX METAJUIOB, TAKME KaK COJM HATPUs, JIUTUS M KaJus, CONH MIETOYHO3EMENbHbIX
METAJUIOB, TaKWe KaK COJM KaJbLUs W MarHus, CONM Oapus, IMHKA WU AJTIOMUHUS, COJNU C
OpPraHMYECKUMH  OCHOBAaHUSIMH  (HampuMmep, OpPraHUYeCKMMHM AaMHHAMH), Takue Kak
TPUAJKUIAMUHBI, TAKHE KaK TPUITUJIAMUH, POKaUH, AHOeH3mIaMuH, N-OeH3mI-B-peHsTunaMuH,
l-apenamun, N, N'-nuOeH3WIdTUIEHANAMUH,  JAeruapoabudTHiIaMuH,  N-3TUINMHUIEPUINH,
OeH3MIaMHH, TULUKIOTeKCHUIIAMUH WM TOROOHBIE (hapMaleBTHYECKH TMPHEMIIEMble aMHHBI, U
COJIM C AMUHOKMCJIOTaMH, TAaKUMH KaK apruHHUH, JH3HH U TOMy monoOHble. OCHOBHBIE
a30TCOZIepIKALIEe TPYHIBbl MOTIYT OBbITh KBATEPHU30BAHBI AreHTAMM, TAaKUMHM KakK HU3IINE
AJTKWJITAJIOTEHU/bI (HAIpUMep, METHII-, STHJI-, IPOIUI- U Oy THIIXJIOPUIBI, OPOMUIIBI U HOIHIBI),
OUANKUICYyabdaTel  (HampuMmep, AUMETHI-, JOUATHI-, OUOYTUI- U JUAMHICYJIb(ATh),
JUTMHHOLIETIOYEYHbIE FaJIOTeHUbI (HapuMep, IeLHI-, JaypHl-, MUPUCTHII- H CTEaPHIIXJIOPUMIBIL,
OpOMUABI U MOAMIBI), APANKHITAJIOTeHUABI (Hanpumep, OeH3mI- 1 PeHITHIOPOMUIBI) U IPYTHE.
[IpennourureabHbIE COJIH BKJIFOYAIOT XJIOPTHIIPATHBIE, TUAPOTEHCYIb(pATHBIE,
MeTaHCYIbpOoHaTHBIE, (POCaTHBIC WU HUTPATHBIE COJIH.

®paza «(papMaLeBTUUECKH NMPUEMJIEMbIi» B KOHTEKCTE JAHHOTO JOKYMEHTAa MPUMEHSETCS IS
00O3HAaYeHHsT TeX COCTUHEHMH, BEIIECTB, KOMIO3MLUN W/WIN JTO3UPOBAHHBIX JIEKAPCTBEHHBIX
(bopM, KOTOpbIE C MEULIMHCKOM TOUKH 3PEHUS IIOIXOAT AJIsl IPUMEHEHUSI B KOHTAKTE C TKAHAMHU
JFOZIeH M JKUBOTHBIX 0€3 Ype3MEepPHOH TOKCUYHOCTH, Pa3IPaKeHUs, aJUIEPrHUeCKON PeaKUy W
APyTroi mpoOeMbl HITH OCJIOKHEHHS B COOTBETCTBUU C Pa3YMHBIM COOTHOLIEHHEM TOJIb3a/PUCK.
B KkoHTekcTe MaHHOTO AOKyMeHTa «(papMaleBTUYECKH NPUEMJIEMBbIE COJH» OTHOCITCS K
NPOM3BOJHBIM PACKPBITBIX COSTUHEHHH, Te MCXOAHOE COCOUHEHHE MOIU(PHUIMPOBAHO MyTEM
MIOJIYYEHUS €r0 KHCIIBIX WJIH OCHOBHBIX cotieil. IIpumepsl hapManieBTHUECKH PUEMIIEMBIX COJIEH
BKJIFOYAIOT, HO HE OrPaHWYHMBAIOTCS HMH, COJU OCHOBHBIX TPYII HEOPraHWYECKOH WIIN
OPTaHUYECKOW KHUCIOTBI, TAKHE KaK aMHHBI, M IIEJOYHbIC WIH OPTraHUYECKHE COJU KHUCIOTHBIX
IPYII, TaKUX Kak KapOOHOBBIE KHCJIOTHL DapMaleBTUYECKH MPUEMIIEMbIE COJH BKJIOYAOT
TUITMYHBIE HETOKCUYHBIC COJHM WJIM YE€TBEPTUYHBIE AMMOHHUITHBIE COJIM UCXOIHOTO COEAMHEHHUS,
oOpa3oBaHHBIE, HANPUMEpP, W3 HETOKCHYHBIX HEOPTAaHWYECKHUX WM OPTraHUYECKHUX KHUCIIOT.

Haan/IMep, TAKUE€ THUIHUYHBIE HCECTOKCUYHBIC COJIM BKIHOYAKOT COJIM, IMOJYYCHHBIC U3
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HEOPTraHMYECKUX KHCJIOT, TAKUX KaK XJIOPHCTOBOAOPOAHAs, OpPOMHCTOBONOPOIHAS, CEpHas,
cynbamonasi, pochopHast 1 a30THAST, U COJIH, TIOJYICHHbBIE U3 OPTraHMYECKHUX KUCJIOT, TAKUX KaK
YKCYyCHasi, TPOMHOHOBAs, sIHTApHAs, TJIMKOJEBas, CTEApPUHOBAs, MOJIOYHAsA, sOJOYHAs,
BUHHOKAMEHHAs, JIMMOHHAs, acKOpPOMHOBAs, MaMOBas, MAaJ€MHOBAas, THUIPOKCHUMAJICUHOBAS,
deHWIyKCyCcHas,  TJIyTAMHHOBasi,  O€H30WHAs,  CaUIWIOBasi,  Cyjib(aHwioBas,  2-
arleTOKCHOeH30lHasl, bymaposasi, TOJIyOJICYJIb(OHOBAS, METaHCYJIb(POHOBAS,
STaHAKUCYJIb(HOHOBASI, IABENIEBAst U H33TUHOBASI U TOMY MOJOOHBIE.

@dapmMarieBTUYECKH MPHEMJIEMbIE COJMM IO HACTOSIIEMy M300pETEeHHI0 MOTYT  OBITh
CHHTE3HPOBaHbl M3 UCXOIHOTO COEAMHEHHUS, KOTOPOE CONEP’KHT OCHOBHBIA MJIM KHUCJIOTHBIH
(dparMeHT, TpaaULIUOHHBIME XUMHUYECKHUMHU criocobamu. Kak mpaBuio, Takue COM MOTYT OBITh
TIOJTyY€HbI Iy TEM OCYIIECTBICHUS B3aUMOACHCTBHS CBOOOIHBIX KUCIOTHBIX UM OCHOBHBIX (hOPM
STHX COEJUHEHUH CO CTEXMOMETPHYECKHM KOJIMYECTBOM COOTBETCTBYIOINEIO OCHOBAHUS WU
KUCJIOTBI B BOAE WJIM B OPraHMYECKOM PACTBOPUTENE, HJIM B CMECH 3THX JABYX KOMIIOHEHTOB;
OOBIMHO MPEANOUTHTENbHON SBJISIETCS HEBOAHAS Cpena, Takas Kak mpocTod 3¢dup, sTUiaLerar,
9TaHOJ, H3ONPOMNAHON WM aueToHUuTpus. IlepeueHb MOAXOASIIMX COJEH MPECTaBJIEH B
Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing Company, Easton, PA
(1990), packpeiTHE KOTOPOTO BKIIFOUEHO B HACTOSLIMH TOKYMEHT ITOCPEICTBOM CCBUIKH.
IIpenycMOTpeHBI BCe CTEpEON30MEepbl COEIMHEHUI IO HACTOSALIEMY H300PETEHHIO MM B CMECH,
WK B YUCTOM MJIM IO CYIIEeCTBY 4UCTON popme. CTepeor3omMepbl MOTYT BKJIFOYATh COEIUHEHUS,
KOTOpBIE SIBJISIFOTCSl ONTHYECKUMH H30MEpaMH B pe3yJibTaTe BKIJIOYEHHUs OTHOrO wmiu Oosee
XHPAJbHBIX aTOMOB, & TaKXe COEAUHEHHs, KOTOPbIE SIBJISIOTCS ONTUYECKUMH H30MEPaMH T10
NPUYHHE OMPAHWYEHHOTO BPAIIEHUST BOKPYT OJHOM MJIM HECKOJIBKUX CBsi3ei (aTpOMOH30MEpHI).
OmnpeneneHue COENMHEHHH MO HACTOSIIEMY HW300PETEHHIO OXBATHIBAET BCE BO3MOXKHbBIE
crepeousomepbl U Ux cMecu. OCOOEHHO OHO OXBATBIBAET palleMUYecKre GOPMBbI U BbIIEIECHHbIE
ONTHYECKHE H30MEpbI, 00Nafarole YKa3aHHOW aKTHBHOCTHIO. Pauemudeckre (pOpMbI MOIyT
ObITb  BbIENEHbl (PU3NYECKMMU CrocoO0aMM, TaKMMH Kak, Hampumep, (ppakuuoHHAsS
KPUCTAJUTM3ALIMS, pa3feseHue WM KPUCTAUTU3ALMS AHACTePEOH30MEPHBIX MPOU3BOAHBIX HJIH
paszeneHre ¢ TOMOIIBI0 XUPAJTbHOH KOJIOHOYHOW xpomarorpaduen. OTaenbHple ONTUYECKHE
W30Mepbl MOTYT OBITh MOJY4eHbl W3 pPALEMaTOB TPAAULMOHHBIMU CIIOCOOAMH, TAKUMH Kak,
HampuMmep, oOOpa3oBaHME COJM C ONTHYECKH AaKTHUBHOH KHCJIOTOH C MOCHenyroIel
KpUCTAJUIM3ALUEN.

Hacrosiiee n3o0pereHne mpeaycMaTpUBaeT BKJIOYEHHE BCEX HM30TOIMOB aTOMOB, BXOISINUX B
COCTaB COEQMHEHHUIl MO HAcTosIeMy H300peTeHut0. M30Tombl BKJIIOYAIOT T€ aTOMbI, KOTOpPbIE

XaPaKTEPUIYIOTCA OAMHAKOBBIM ATOMHBIM YHUCJIOM, HO PA3JUYHbIMU MAaCCOBBIMH YUCJIaMU. B
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KadecTBe oOIIero mnpuMepa u 0e3 OrpaHMYEHHs, W30TOIbI BOAOPOAA BKIIOYAIOT ACHTEpUH U
Tputuii. M3oronsl yriaepoaa BkmowaroT “C u '“C. MeueHble M30TONaMM COEIMHEHMS MO
M300pETEeHNI0, KaK MPABUJIO, MOTYT OBbITh MOJYYE€HbI OOBIYHBIMH CIIOCOOAMH, HU3BECTHBIMHU
CIIeLMANNCTaM B JAaHHOW OOJAaCTH, WM CHOCOOaMH, AHAJOTHYHBIMU OIMCAHHBIM 311€Ch, C
NPUMEHEHUEM TOAXOJSINEr0 MEYEHOro M30TONAMHU peareHTa BMECTO HEMEUEHOTO PEeareHra,
NPUMEHSIEMOTO B IPYTUX CIyYasixX.

Taxoke mpenycMOTpeHBI MPOJIEKAPCTBA M COJIBBATHI COEAMHEHUH M0 HACTOSALIEMY H300PETEHUIO.
Tepmun «mponexkapcTBo» 0003HA4YaeT COENUMHEHHE, KOTOpOE IIOCie BBENEHHUS CYOBEKTY
NOABEPraeTcsi XMMHUYECKOMY TMPEBPALICHUI0 IyTeM MeTaOONNYECKUX WM XHUMHYECKHX
IPOLIECCOB C MojyueHueM coeanHeHus Popmynsl I, w/unm ero conu, w/mnu conpBata. Jlroboe
coeuHeHne, KoTopoe OyaeT mpeodpa3oBaHO in vivo ¢ MOJyuyeHHeM OMOAKTHBHOIO areHta (To
ecTb, coenquHeHust Popmyinbl 1), sSBISETCS MPOJEKAPCTBOM B mpenenax o0beMa U CYILIHOCTH
HacTosimero u3oOpereHuwst. Hampumep, coemuHeHus, copepikauipe KapOOKCHIPYIY, MOIyT
00pa30BbIBaTh (PH3HOIOTHUECKH THAPOIU3YEMbIe CIOXKHBIE 3(UPBI, KOTOPbIE CITYXKAT B KAYECTBE
IPOJIEKAPCTB MyTEeM T'MAPOJIH3a B OpraHu3Me ¢ oOpasoBanueM coenuneHus Popmyssl I per se.
Taxue nposnexapcTBa NPEANOYTUTENBHO BBOAMIN NEPOPANIBHO, IIOCKOJIBKY THAPOJIN3 BO MHOTHX
CIy4asx TPOXOAUT IJIABHBIM 00pa3oM IO BO3JEHCTBHEM IHUINEBAPUTENBHBIX (HEPMEHTOB.
ITapeHrepanbHOEe BBEAECHHE MOXET INPHUMEHSATHCS, €CIHM CIOXKHBIA 3(pHUpP per se SBISIeTCS
AKTUBHBIM, HJTH B TEX CIIy4asiX, KOrJa TMAPOJIU3 MPOXOAUT B KpoBH. [IprMepsl (GU3NOIOrHUECKH
THIPOJIM3YEMbIX CIOXKHBIX 3pUpoB coenuHeHnit @opmyisl I BkiouaroT Cie ankundeHsun, 4-
MeTOKCHOeH3 M, nHIaHwi, Graami, Mmetokcumetu, Ci.s alkaHoMoKCH- Ci.6 aJTKUJI, HAIPUMED,
aIleTOKCUMETHJI, TTMBAJIOWIIOKCUMETHIT WJIA TPONMUOHWIOKCUMETHII, C1.6 aTKOKCHKapOOHMIIOKCH-
Ci.6 anxwi, HampuMmep, METOKCUKAPOOHMJIOKCUMETHJI WM  3TOKCHKApOOHUIOKCUMETHII,
TITULAJIOKCUMETII, (DEHMIITIHIHIOKCUMETHI, (S-MeTHII-2-0KCO-1,3-THOKCOIeH-4-1IT)-MEeTHT U
APyTHE XOPOIIO U3BECTHBIE (PH3UOJIOTHUECKH THAPOIU3YEMbIE CIOXKHBIE 3(QHUPBI, MPUMEHSIEMBIE,
Harpumep, B 00JIACTH NEHULMJUTMHOB U e asocnoprHoB. Takue CloKHbIE 3UPbI MOTYT OBITH
NOJIYYEHBI TPATUIIMOHHBIMH CITIOCOOAMH, U3BECTHBIMHU B OOJIACTH TEXHUKH.

Paznuunble (opMBI MPOJEKAPCTB XOPOLIO H3BECTHBI B JaHHOW obOnactu. [{ns mpumepos
MPOM3BOMHBIX TAKUX MPOJEKAPCTB CM.

a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985), u Widder, K. et al., eds., Methods
in Enzymology, 112:309-396, Academic Press (1985);

b) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs", Krosgaard-Larsen, P. et
al., eds.,, A Textbook of Drug Design and Development, pp. 113-191, Harwood Academic
Publishers (1991); u
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) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992),

Kbl U3 KOTOPBIX BKJIFOUEH B TAHHBIN JOKYMEHT ITOCPEICTBOM CCBLIKH.

Coenunennss @opmynsl | 1 UX coaM MOTyT CyLIeCTBOBAaTH B CBOEH TayTOMepHOH ¢opme, B
KOTOpPOI aTOMBI BOJOPOAA MEPEHOCATCS B APYTHE YACTH MOJIEKYJI, U XUMHUYECKHE CBSI3U MEXKIY
aTOMaMHl MOJIEKYJ COOTBETCTBEHHO meperpynmnuposanbl. Crienyer NOHUMATh, HYTO BCE
TayTOMEpHbIE (OPMBI, IOCKOJBKY OHH MOTY CYyINEeCTBOBATh, BKIIIOYEHBI B HACTOsIIEE
usoOperenne. Kpome Toro, coequHeHns MO HACTOSIIEMY H300PETEHUIO MOTYT COAEPKATh MPAHC-
U YuC- U30MEPBL

Kpowme Toro, cieayer moHMMaTh, YTO COJBBATHI (HApUMeEp, MHAPaThl) coenuHeHniH Popmyer |
TaK)Ke HAXONATCS B Mpenesiax o0bemMa HacTosmero n3ooperenusi. CriocoObl CobBaTALIUN OOBIMHO

M3BECTHBI B 00JIACTH TEXHUKH.

ITOJIE3HOCTD
CoenuHenus Mo n300peTeHNIO MOAYJINPYIOT cTuMyupoBanHble IL-23 u crumynposannbie [FNa
KJIETOYHbIe (DYHKIMM, BKJIFOYAs TPAHCKPHIILHMIO T'€HOB. [[pyrue THIbI KI€TOYHBIX (DYyHKIIMH,
KOTOpBIE MOTYT MOIYJIMPOBAThCS COEAMHEHHMSMH 110 HACTOSIIEMY U300PETeHHUI0, BKIIIOYAIOT 0e3
orpaHuyeHust cTuMynuposansble IL-12 peakiun.
CootBercTBeHHO, coenuHeHuss Popmyinbl | ABIAIOTCS MONE3HBIMU NPU JICUEHUH COCTOSIHUH,
cBsi3aHHbIX ¢ Mmopxyssiumed ¢yHkumu IL-23 wmm [FNo, m B 0COOEHHOCTH CEJIEKTHBHOM
unrubuposanun ¢yukmmu 1L-23, IL-12 w/unu IFNa nocpencrtsom Bo3newcTBust Ha Tyk2 st
ONOCPENOBAaHUS Mepeaaun curHaja. Takue COCTOAHUS BKJIFOUAlOT cBsizaHHble ¢ [L-23, IL-12 unu
IFNao 3aboseBanus, MPU KOTOPBIX MATOTEHHbIE MEXaHU3MBbI OTIOCPEIOBAHBI STUMHU LINTOKMHAMH.
B xOHTEKkCcTe AaHHOrO AOKYMEHTAa TEPMHUHBI WICUHUTH» WM «JIEYEHUE» OXBATHIBAIOT JICUECHUE
MaTOJIOTUYECKOrO COCTOSIHUSI Y MJIEKOIUTAIOLIETO, B YACTHOCTH, YV YEJIOBEKa, U BKIIOYAIOT: (a)
NPEeNOTBpPALleHNe WUIM  OTCPOYKY  BO3HUKHOBEHMsS]  IATOJIOTMYECKOTO  COCTOSIHUSL Y
MJIEKOIUTAIOLIEr0, B YaCTHOCTH, KOIZAa YKa3aHHOE MJIEKOIUTAIOLIEee MPEAPACHONONKEHO K
JAHHOMY MAaTOJIOTHYECKOMY COCTOSIHUIO, HO €l€ HE YCTAHOBJIEHO, YTO TAKOBOE Y HEIO UMEETCH,
(b) mHrHOMPOBaHNE MATOJIOTUYECKOTO COCTOSIHUS, TO €CTh, TPEKPAIIEHUE €r0 Pa3BUTHS, H/HITH (C)
JOCTH>KEHHE IOJIHOIO WM YaCTUYHOTO YMEHBIIEHMs CHMITOMOB WJIM MaTOJOTUYECKOIO
COCTOSIHUSI W/WiM OOJierdeHue, yJIy4IleHHe WHTEHCUBHOCTH CHMIITOMOB, YMEHBLICHHE WIIN
u3JieueHne 3a00IeBaHuUs TN PACCTPOHCTBA W/HIIH €r0 CUMIITOMOB.
C Touku 3peHHsI UX aKTUBHOCTH B KaU€CTBE MOJYJISITOPOB cTUMYHpoBaHHbIX 1L-23, IL-12 u [FNa
KJIETOYHBIX peakuuil coennHennst @opmyisl I mpuMeHnMBI py Jie4eHuH cBsA3aHHbIX ¢ [L-23, IL-

12 wnm IFNo 3a0oneBaHMii, BKJIIOYas, HO HE OTPAHUYMBASCH MMM, TaKHE BOCHAIUTEIbHBIE
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3aboneBanus, kak Oone3Hb KpoHa, HecreunpuIecKknuil SI3BEHHBINH KOJIHUT, OpOHXHMAJbHAS acTMa,
peakuuu TPaHCIJIAHTAT MPOTUB XO35IMHA, OTTOPXKEHHE AaJJOTPAHCIUIAHTaTa, XPOHUYECKas
oOcTpykTHuBHas OOJNE3Hb JIETKHMX, TaKHe€ ayTOMMMYHHbIE 3a0oneBaHMs, Kak Oone3Hb I 'peiiBca,
PEBMATOMIHBIN apTPUT, CHCTEMHAsI KPACHAs BOTYAHKA, KOXKHAS BOJTYaHKA, BOITYAHOYHBIN HEQPUT,
OUCKOWIHASI KpacHasl BOJTYAHKA, TICOPUA3; ayTOBOCHAIUTENbHbIe 3a00neBanus, Bkitouass CAPS,
TRAPS, FMF, pa3puBIIyroCs y B3pocibix Oojie3Hb CTuiuia, FOBEHWIbHBIH HIUOMATUYECKUN
apTPUT C CUCTEMHBIM HA4aJIOM, IOJArpy, NOAArpUUECKUI apTPUT, MeTabOoIUecKue 3a00IeBaHus,
BKJIFOYasl caxapHblil 1uaber 2 Tuma, aTepockiepos3, HHPApKT MHOKap/aa, TaAKHe AeCTPYKTUBHBIE
3a0oneBaHMsl KOCTEH, Kak OOJie3Hb pe30pOnrM KOCTHOH TKaHH, OCTEOAPTPHUT, OCTEOIOPO3,
CBSI3aHHBbIE C MHOXXECTBEHHONW MHEJIOMON HapyLIeHHs KOCTel, Takue mponndepaTuBHbIE
3a00eBaHMsI, KaK OCTPBIA MHUENIOOJACTHBIN JICHKO3, XPOHUYECKUH MHUENIONEeHKO3, aHTHOTEHHbBIE
HApYIIEHUsl, TAKUE KaK aHTMOTEHHbIE HAPYIICHMs, BKJIOYAs COJUAHBIE OMYyXOJH, OKYJSPHYIO
HEOBACKYJISIPU3ALNIO U WH(DAHTHIbHBIE TeMAaHTHOMBI;, Takne MH(EKIMOHHbIE 3a00eBaHuUs, KaK
CeTICHC, CENTUYECKUH IIOK M IIUreuies; TAKue HelpoaereHepaTuBHbIe 3a00eBaHus, Kak O0e3Hb
Anprreiivepa, Oonesnp IlapkuHcoHa, HepeOpaibHbIE HIIEMHH MM HEHpOJereHepaTHBHbBIE
3a00J1eBaHsl, BBI3BAHHBIC TPABMATHYECKUM ITOBPEKACHUEM, TAKUE OHKOJIOTHYECKHE U BUPYCHBIE
3a00J1eBaHMs, KaK METacTaTH4ecKasl MelaHoMa, capkoMa Karomry, MHOJKECTBEHHAs MHeIoMa U
HIV-undexuus u CMV perunur, AIDS, COOTBETCTBEHHO.

bonee KOHKpETHO, OMpeneseHHble COCTOSIHHMS WM 3a00JIeBaHUs, KOTOPbIE MOMKHO JICUUTh
COEIMHEHUSIMH T10 JAHHOMY M300pETEHHIO BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS HMHU, TTAHKPEATHT
(oCTpBINi WM XPOHMYECKHIT), OpPOHXUAIBHYI acTMy, QJUIEPTUH, PECIUPATOPHBIA TUCTPECC-
CHHIPOM B3POCJBIX, XPOHHYECKYI) OOCTPYKTHUBHYK OOJIe3Hb JIETKUX, TJIOMEpPYJOHE(PPHT,
PEBMATOUIHBIA apTPUT, CUCTEMHYIO KPAacCHYIO BOJYAHKY, KOXKHYIO BOJIYAHKY, BOJYaHOYHBIN
He(ppHUT, TUCKOUAHYIO KPACHYIO BOJYAHKY, CKIEPOAEPMUIO, XPOHUUECKUI TUPEOUIUT, OOJIE3HD
I'pefiBca, ayTOMMMyHHBIH TacTPHUT, CaxapHbId AHAOET, ayTOMMMYHHYIO TE€MOJUTHYECKYIO
AHEMHUIO, AayTOMMMYHHYIO HEHTPONEHHUIO, TPOMOOIMTONECHUIO, AaTONMUYECKUH IepMaTHT,
XPOHMYECKUN AaKTUBHBIA TENAaTUT, TSDKEJIYH) MHACTEHUI0, MHOXECTBEHHBIH CKJIEpPO3,
BOCIIAIUTENIbHOE 3a00JIeBaHNE KUIIEYHHUKA, HeCTIeM(PUIECKII sI3BEHHBII KONUT, Oone3nb KpoHa,
1cOopHa3, peakUuI TpaHCIUIAaHTaTa MPOTHB XO35IMHA, MHAYLHUPOBAHHYIO 3SHIOTOKCHUHOM
BOCIIAJIUTENIbHYIO PEAKLUI0, TYOEepKyJie3, aTepOCKIEPO3, MBIIICYHYIO JEr€HEePaIHio0, KaXeKCHIO,
NICOPUATHYECKUHN apTPUT, CUHAPOM PeiliTepa, momarpy, TpaBMaTHUIECKUN apTPHUT, OOy CIIOBIEHHBIN
KPaCHYXOW AapTPUT, OCTPBIH CHHOBHUT, 3a00NeBaHUs [-KJIETOK IOKETYIOYHOH IKENe3bl,
3a00IeBaHMsI, XapaKTEPU3YIOLINECs MACCUBHON MH(IIbTpaliieil HeMTpO(UIOB, peBMATONIHBIHI

CIIOH/IMJINT, MOJArPHUECKUI apTPUT U APYTHE aPTPUTHBIE COCTOSHUSA, LIepeOpalIbHYI0 MAISIPHIO,
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XPOHMYECKOE JIETOYHOE BOCMAINUTENBHOE 3a00JeBaHUE, CHJIMKO3, JIETOYHBIH CapKOWIO3,
3a0oneBaHne pe3opOIMM KOCTHOM TKAaHH, OTTOPKEHHE AJJIOTPAHCIUIAHTATa, JHXOPAAKY H
MHAJITHN BCIIEACTBHE WH(EKLNH, BOSHUKAIOLINE BCIEACTBHE HHDEKIINN KaXeKCUH, KEJIOUIHbIE
oOpaszoBanusi, oOpa3oBaHue pyOLOBOI TKaHU, HeCTIEHU(PUISCKUI S3BEHHBINH KOJIUT, JKap, TPHIIII,
OCTEONOPO3, OCTEOAPTPUT, OCTPBIM MHENOOJACTHBIA JICHKO3, XPOHHYECKUNH MHEIONEHKO3,
METAaCTaTUYECKYI0O MeNaHoMy, capkoMmy Kamomy, MHOXECTBEHHYIO MHEIOMY, CeIICHUC,
CeNTUYECKUN IIOK U Imureiuies; Oone3nb Amnbireiimepa, 6one3np [lapkuHcoHa, nepeOpaibHbIe
UIIEMUH WK BbI3BAHHBIE TPABMATHUECKUM MTOBPEXKIEHIEM HeWpoaereHepaTuBHbIe 3a001eBaHus,
AHTMOTE€HHbIE HApYILIEHUs, BKIIOUYAs COJUIHBIE OMYXOJU, OKYJISIPHYIO HEOBAaCKYJSIPU3ALMIO U
UH(AHTUIIbHBIE TEMAaHIMOMBI, BUPYCHbIE 3a00JI€BaHNUs, BKJIIOUAs MHPEKIMIO OCTPOro remaTtura
(Bxmrouast renatut A, renatut B u renarur C), HIV-uadexuuo u CMV perunnr, AIDS, ARC
WIH 3JI0KAYeCTBEHHOCTb W TepIec, MHCYJbT, HIIEMUI0 MHOKapAa, WIIEMHUIO MPHU BbI3BAHHOMN
UHCYJIBTOM OCTPOHl CepAeYHON HEeAOCTAaTOYHOCTH, OPraHHYI THMIIOKCHIO, COCYIUCTYIO
TUTNIEPIIIA3HI0, CEPACUHYI0 U TOYEeYHYHO pernep(y3HOHHYIO TpaBMy, TPOMOO3, THIEPTPOPHIO
cepAua, HHIYLUPOBAHHYIO TPOMOWHOM arperamuio TPOMOOLUTOB, SHIAOTOKCEMHUIO W/HIK
CHUHIPOM TOKCHYECKOIO INOKAa, COCTOSIHMs, CBSI3aHHbIE C MNPOCTarjIaHAWUH-3HAONEPOKCHI-
CHHTa30H 2 M ByJbrapHYIO IMy3bIpyaTKy. IIpeanoururenbHple COCOOB! JIEUeHNsT PENCTABISIIOT
co0o¥i Te, MpH KOTOPBIX COCTOSIHUE BbIOpaHO u3 Oonesnu Kpona, Hecrenuduueckoro si3BEHHOTO
KOJIUTA,  OTTOPXKEHWs]  aJUIOTPAHCIUJIAHTaTa,  PEeBMATOMJHOrO  apTpUTa,  IICOpHasa,
AHKUJIO3UPYIOIIEro CIOHAMINTA, IICOPUATHYECKOr0 apTpUTa U BYJIbIApHOM My3bIPYATKU.
AJNBTEPHATUBHO, MPEANOYTUTENbHbIE CIIOCOOBI JICUEHHs IPEACTABIISIFOT COOOH Te, MPH KOTOPBIX
COCTOSIHME  BBIOPAaHO W3  HMIIEMHYECKH-pernepPy3MOHHOTO  TMOBPEXKICHHs,  BKIOUAs
UIIEMUYECKU-penepy3HOHHOE MOBPEXKIEHUE TOJIOBHOIO MO3Ta, BOSHUKAIOIIEE U3-3a UHCYJIbTA,
U CepIevHOe HIIeMHYeCKU-penepy3HOHHOE TOBPEKACHUE, BO3HUKAIOIIEH H3-3a WH(papKTa
mMuokapma. J{pyroi npeanodTuTeIbHbIN CIIOCO0 JIeYeH sl MPEACTABIISET COOOM TOT, MPH KOTOPOM
COCTOSIHUE MPENCTABIISAET COO0I MHOJKECTBEHHYIO MHEJIOMY .

Korga B HacTosieM nOKyMEHTe NIPUMEHSIOTCS TepMUHBI «cBsizanHOe ¢ IL-23, IL-12 unu IFNa
cocTostHuey uin «cBsizanHoe ¢ IL-23, IL-12 win IFNo 3a0oneBanne Win HapyLICHHEY, KaKIbIH
NpeqHa3HadeH Al OXBaTa BCEX YKa3aHHBIX BBIIE COCTOSHUMN, KaK IMOBTOPEHHBIX BO BCEX
NoPOOHOCTSIX, a TaKKe JTFOOO0r0 APYTroro COCTOSTHUS, Ha KOTOpoe oka3biBaeT Biausinue 1L-23, IL-
12 vnu IFNa.

B Hacrosmem wu3o0pereHuH, TakuM o00pa3oM, MPEAYCMOTPEHBbI CHOCOOBI JICUEHHUS TaKHUX
COCTOSIHUH, BKJIOYAOLINE BBEIEHHE CYOBEKTy, HYKIAIOLIEMyCsl B 3TOM, TEPaNEBTHUYECKH

3¢ EKTUBHOrO KOJMYECTBA, 110 MEHBIIEH Mepe, OqHOro coenuHeHust Popmyiiel I umm ero comm.
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«TepaneBTuueckn 3¢ (HEKTUBHOE KOJUYECTBO» MPEOHA3HAYEHO [JIsI BKIFOUEHUS] KOJIMYECTBA
COEMHEHUs] 10 HACTOSIEMY H300peTeHn0, KoTopoe 3(PQEeKTUBHO MNPH BBEACHUU I10
OTAEIbHOCTH WJIM B KOMOMHaUWU st nHruouposanust Gpyskuun 1L-23, IL-12 w/umu IFNao w/mnmu
JedeHust 3a00JIeBaHUH.

CrniocoOwr teuenust cBsizannbix ¢ [L-23, IL-12 w/mnmu [FNo coOCTOsIHUI MOTYT BKIJIFOUATh BBEICHHE
coenuHeHuii @opmynsl I oTmenbHO WM B KOMOMHAUMU APYr C OPYrOM HW/HIU C IPYTUMHU
NOAXONALINMH TePANeBTUIECKIMU areHTaMH, PUMEHSIEMbIMU TPU JICYEHUH TAKUX COCTOSHHM.
CoOTBETCTBEHHO, «TepameBTUYeCKH 3(P(PEKTHBHOE KOIUYECTBO» TAKXKE IPEIHA3HAUEHO IS
BKJIFOUEHHUS KOJIMYECTBA KOMOHMHAILIMHU 3asIBJIEHHBIX COEJUHEHUN, KOTOpble 3(PQPEKTHBHBI IS
uarubuposanus pyakuuu 1L-23, IL-12 w/unu [FNo w/unu nedeHus 3a001eBaHul, CBA3aHHBIX C
IL-23, IL-12 u/unu IFNa.

IIpumMepsl TakuX APYrHX TEPANEBTHUECKUX CPENCTB BKIIIOYAIOT KOPTHUKOCTEPOMIbI, POJIHIIPAM,
Kalb(OCTHH, NOAABIAIONINE LUTOKUHBI IMPOTHBOBOCHAIUTENIbHbBIE JIEKAPCTBEHHbIE CPENCTBA
(CSAID), wuHrepneiikun-10, TIIOKOKOPTHKOMUIBI, CAULMIATBL, OKCHI a30Ta U Jpyrue
UMMYHOCYTIPECCAHTBI, TaKHe€ HMHIHOMTOPBI SIEPHOH TPAHCIOKALWH, KaK JEOKCUCIEPryasluH
(DSG); Takme HecTepoumHble MpoTHBOBOcHauTeNbHbIE cpenctBa (NSAID), kak ubynpoden,
neaekokcnd u podexkokcud, Takue CTepoMApl, Kak NPEJHH30H WM AEKCAMETA30H, TaKue
NPOTUBOBUPYCHBIE CPENCTBA, Kak abakaBUp, Takue AaHTHIPOIU(EpaTHBHBIE CPENCTBA, Kak
merorpekcar, jedaynomun, FK506 (trakponmumyc, PROGRAF®); Takue mpoTuBOMAaNsipUiiHbIE
CPeACTBa, KaK THIAPOKCHXJIOPOXUH, TaKHe LUTOTOKCUYECKHE JIEKAPCTBEHHBIE CPEICTBA, Kak
azaTunpud U uukiodochamun; takue naruOuTopsl TNF-0, kak Tenunan, anturena k TNF wmu
pactBopumbiii peuentop TNF wu pamamunua (cupomumyc wim RAPAMUNE®) wmm ux
MIPOU3BOHBIE.

[TpuBeneHHble BBIIIE APYrUe TEPANEBTUYECKHE AreHThl MPH NMPUMEHEHHH B KOMOHWHAILUH C
COEIMHEHUSIMH IO HACTOALIEMY U300PETEHHUIO MOTYT NMPUMEHSITHCS, HAIPUMEp, B KOJUYECTBAX,
ykasaHHbIX B Physicians’ Desk Reference (PDR) wnm uHbIM 00pasoMm omnpeneneHHbIX
CIEeLUANCTOM CcpenHel kBaaudukauuy B TaHHON 00iacTu TeXHUKU. B criocobax mo HacTosmemy
HU300pETEHHIO TAKOH APYToi TepaneBTHUECKHI areHT(bl) MOXKET OBITh BBEJIEHO JI0, OJTHOBPEMEHHO
WIN TIOCNie BBEACHUS COSOUHEHMH MO u300peTeHHro. B HacTosmeMm H300peTeHHH Takke
npeayCMOTpPeHbI (papMarieBTHIeCKIe KOMITO3UIINH, CITOCOOHBIE JIeYUTh CBsizaHHble ¢ [L-23, TL-12
wiu [FNa cocrostHust myTeM HHrHOupoBaHus onocpenosannoi Tyk2 nepenayn curaana, BKIOUast
onocpenoanubie 1L-23-, IL-12 u/umu I[FNo 3a0oneBaHus1, KaK OMUCAHO BBIIIE.

Komnosnuun mo HacrosimeMmy H300pETEHHI0 MOTYT COIEpKaTh IPYrHe ONHMCAHHBIE BBILIE

TEPANCBTUICCKUEC ar€HTbI U MOT'YT OBITH COCTAaBJICHBI, HAIPHUMEP, C MPUMEHEHUEM TPAAULIMOHHBIX
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TBEPIBIX WJIH KUIKUX HAMOJNHUTENEeH Win paz0aBuTesel, a Takke (papManeBTHIeCKuX 100aBOK
TaKOT0 THIA, KOTOPBII COOTBETCTBYET BUAY HY)KHOTO BBEIEHHs (HalpuMep, BCIIOMOTaTeNlbHbIE
BEIIECTBA, CBS3YIOLINE BEINIECTBA, KOHCEPBAHTHI, CTAOMIM3aTOPBI, apOMATU3aTOPhl U T.A.) B
COOTBETCTBHHM C TEXHHUKAMH, KOTOPBIE XOPOLIO M3BECTHbI B 00macTu (papMareBTUYECKHX
IpenapaTos.

CooTBETCTBEHHO, HACTOsIIee H300pETeHHEe AOMOJHUTENIbHO  BKIIOYA€T  KOMIIO3HULINH,
copepskale ogqHO uiam Oonee coenuHeHuit Popmynel | u dapmaneBTHUECKH TpHUEMIIEMBIH
HOCHTEJIb.

TepmuH «papmareBTHUECKN TPUEMIIEMbIH HOCHTENb» OTHOCHTCS K CpeaaM, OOBIMHO IMPUHSATHIM
B HacToALIel 00JacTH TEXHUKH I AOCTABKU OMOJOTMYECKH aKTUBHBIX areHTOB JKUBOTHBIM, B
YaCTHOCTH, MIeKonuTaroumM. DapmaleBTHYECKH MpUEMIIEMble HOCUTENIH COCTaBJIAIOT B
COOTBETCTBHM C PAAOM (PaKTOPOB, HAXONALIMXCS B Ipefenax KOMIIETEHIIHH CIIELHAINCTOB
cpenHei kBanupuKauy B JaHHON obnacti TexHukH. K HuM oTHOCATCS, 0€3 OrpaHUYeHus, THIT 1
NPUPOJA COCTABJISIOLIErOCS AKTUBHOIO areHTa;, CyObEeKT, KOTOPOMY BBOJUTCS KOMITO3HLIMS,
cozieprkalliasi areHT; MpearnoaraeMblii MyTh BBEAEHUS KOMIIO3ULIMH U LIEJIEBOE TePANleBTUIECKOe
nokaszanue. PapmareBTHUECKU IIPUEMIIEMblE HOCUTEHN BKIIOYAIOT KaK BOJIHbIE, TAK U HEBOJIHbIE
KUIKUE CPEeNbl, a Takke MHOXECTBO TBEPIBIX U IOJYTBEPABIX JIeKapCTBEHHbIX (opm. Takue
HOCHTEJIN MOTYT BKJIFOYATh PSAZ PA3IMYHBIX HHIPEAUEHTOB U 1OOABOK B IOMOJHEHUE K AKTHBHOMY
areHTy, TaKhe JOMOJHUTENbHbIE MHIPEIMEHTHI, BKJIKOYAEMbIe B KOMITO3ULHMIO 1O MHOXKECTBY
NPUYHH, HAIPUMEP, MJis CTa0MIIN3alUul aKTUBHOIO areHTa, CBS3YIOIIME BEINECTBA U TaK Jajee,
XOpOLIO M3BECTHBI CIEIHMAINCTaM CpefHel KBaMU(pUKALWK B JAHHOH OOJACTH TEXHHKHU.
Onucanust momxoasiiqux (papMaleBTUYECKH NPUEMIIEMBIX HOCUTENEH, a Takke (akTOpOB,
YYaCTBYIOLIMX B MX OTOOpE, MOJKHO HAWTH B PAa3JIMYHBIX JOCTYIHBIX MCTOYHHUKAX, TAKUX KaK,
Haripumep, Remington's Pharmaceutical Sciences, 17th Edition (1985), comep:kanue koToporo
MIOJTHOCTBIO BKJIFOUEHO B HACTOSLINI JOKYMEHT MOCPEICTBOM CCHUIKH.

Coemunenuss @opmynbel I moryt ObITh BBeOeHBI JIEOOBIM CIOCOOOM, MOAXOMASLIAM IS
MOABEPraeMoro JICYEHHIO COCTOSIHUS, KOTOPBI MOJKET 3aBUCETh OT MOTPEOHOCTH B JIEYEHUH
OTHENbHBIX JIOKAIM3ALMNA WM KOJIMYECTBA JIEKAPCTBEHHOT'O CPEACTBA, KOTOPOE HEOOXOIMMO
IOCTaBUTb. MeCTHOE BBEIEHHE, KaK MPABWIIO, SBISIETCS MPEANOYTHTEIBHBIM JIJIsI CBA3aHHBIX C
KO>kell 3a0051eBaHMI, a CHCTEMATUYECKOE JISUEHUE MPENIOYTHTEIBHO ISl 3JI0KAUYECTBEHHBIX WIIN
NPEIPAKOBBIX COCTOSIHUM, XOTS PacCMaTpPUBAIOTCS W APYrue crocoObl noctaBku. Hampumep,
COEIMHEHUS] MOTYT OBbITh IOCTABIICHBI IEPOPATHHO, HATIPUMED, B BUIE€ TAOJIETOK, KAICYJI, TPaHyII,
MOPOIIKOB HJIM JKUIKUX JIEKAPCTBEHHBIX (POPM, BKIIFOHAsl CHPOIIBL, MECTHO, HANPUMED, B BHUJIE

pacTBOPOB, CYCIEH3HWH, rened WM Mas3ei; CyONMHTBalbHO, OYKKaJbHO, MapeHTEPaIbHO,
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HampuMep,  TOCPEACTBOM  MOAKOXKHBIX,  BHYTPUBEHHBIX,  BHYTPHUMBIIIEYHBIX MU
BHYTPUIPYIUHHBIX TEXHUK WHBEKIMH WM WHPYy3uu (Hampumep, B BHIE CTEPUIIbHBIX
WHBEKLNOHHBIX BOAHBIX WJIM HEBOAHBIX PACTBOPOB WJIH CYCIIEH3MUH ), NHTPAHA3AIbHO, HATIPUMeED,
NyTEM WHT AU, MECTHO, HAIPHMEp, B BUJE KpeMa MM Ma3H; PEKTaJIbHO, HapuMep, B hopme
CYNIO3UTOPUEB, UM TIOCPEACTBOM 3aKJFOUEHHUS B JIMIIOCOMBI. MOTyT OBbITh BBEAEHBI COCTABBI
JO3UPOBAHHBIX €IUHMUL, COAEpPIKAIIIEe HETOKCHUHBIE, (PapMalleBTHUECKH PUEMIIEMbIE HOCUTENN
wn paszbasurenn. CoequHEHUsT MOryT OBITh BBEIEHBI B (pOpMe, MPUTOIHON AT HEMEAJIEHHOTO
BBICBOOOKICHMS FJTH ITPOJIOHTMPOBAHHOTO BhICBOOOXKIeH!s1. HemenneHHOe BBICBOOOXKIEHIE HITH
NPOJIOHTHPOBAHHOE  BBICBOOOKAEHHWE  MOXET  OBbIThb  JOCTUTHYTO C  TMOAXOISAIINMHU
(bapMareBTUYECKUMH KOMIO3HLMSAMU WJIM, B YaCTHOCTH, B CJy4ae C IPOJOHTHPOBAHHBIM
BBICBOOOXKICHHEM, C YCTPONUCTBAMM, TAKUMH KaK ITOAKOXKHbIE MMILJIAHTAThl MJIM OCMOTHYECKHE
HACOCBHI.

HnnrocTpaTuBHBIE KOMITO3ULMM JUIi MECTHOTO BBEIEHHUS BKJIIOYAIOT HOCUTENb IJII MECTHOTO
npumenenus, Takoil kak PLASTIBASE® (MunepanbHOE Maciio, 3aryIeHHOe MOJIUITUICHOM).
HnnmrocTpaTuBHBbIE KOMIIO3ULIMHU AJIsL NIEPOPATBHOTO BBEAEHUS BKIIIOYAIOT CYCHEH3UH, KOTOpbIE
MOT'YT COAep:KaTh, HANPUMEP, MHUKPOKPUCTAJUIMYECKYIO LEJUIF0JIO3Y AN MpHUIaHHs oObeMma,
ANIBIMHOBYKO KHCJIOTY WJIM ajibTUHAT HATpUs B KadecTBe CYCIEHAMPYIOLIEro areHra,
METUJILIEJUTIONIO3Y B Ka4eCTBE 3aryCTHTENsI W TMONCIACTUTEIH WIA apOMAaTH3aTOPbl, KOTOPBIE
U3BECTHBI B JAHHOW OONACTH; M TaOJNIETKHU C HEMEIJICHHbIM BBICBOOOKIEHHUEM, KOTOPBIE MOTYT
ColepIKaTh, HANMPUMEP, MHKPOKPHUCTALTMYECKYIO LEJUTIOJIo3y, AuKkaibiuidocdar, kpaxman,
creapaT MarHusi W/WIM JIaKTO3y, WM Jpyrue BCIOMOTAaTeNbHbIE BEINECTBA, CBSI3YIOLIWE,
HAIOJIHUTEIH, Pa3pbIXJIUTENH, pa30aBUTENN U CMA3bIBAIOLINE BEIIECTBA, TAKHE KAK U3BECTHBIC B
nanHo# obnactu. COeOMHEHHUs] O HACTOSIIEMY H300pPETEHUIO TaKKe€ MOIyT OBIThb BBEIEHBI
NEePOPaNIbHO TyTeM CYOJMHTBAJIBHOTO W/WINM TPaHCOYKKAJbHOTO BBEICHHS, HANpPUMEp, C
(OpMOBaHHBIMH, CHPECCOBAHHBIMH WJIH CyOIMMHPOBaHHBIMU Tabnerkamu. WILmOCTpaTHBHBIE
KOMITO3ULIIH MOTYT BKJIFOUATh OBICTPOPACTBOPHMBIE pa30aBUTENH, TAKUE KAK MAHHUT, JIAKTO3a,
caxapo3a W/WIM LUKJIOAEKCTpUHBL. Kpome Toro, B Takue COCTaBbl MOIYT OBITh BKIJIFOYEHBI
BBICOKOMOJIEKYJISIPHBIE BCIIOMOTATENIbHBIC BEINECTBa, Takhe Kak 1esmoio3sl (AVICEL®) wmu
nommyTinieHrmkonn (PEG); BcrmoMoraTenbHOe BEECTBO sl IPUAAHUS aATe3UHU CO CIIU3HUCTOH,
Takoe kak runpokcunporuinemnoiosa (HPC), runpokcunponmnvermnnemnionosda (HPMC),
HaTpueBas Ccojb KapOokcumermiueunoyosel (SCMC) w/umu  conmojuMep MAaJeMHOBOTO
aarugpuna (Hanpumep, GANTREZ®); u Takue areHTbl IJisi KOHTPOJISI BBICBOOOXKIEHUS, KaK

nojuakpwioBelii  cononumep (Hampumep, CARBOPOL 934®). CwmasbiBaroiine BeLIECTBA,
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BELLECTBA, CIIOCOOCTBYIOLINE CKOJIBKEHHUIO, aDOMATHU3aTOPbI, KPACHTENN U CTAOMIIN3ATOPbI TAKIKE
MOTyT ObITb JOOABJIEHBI AJIsl TPOCTOTHI U3TOTOBJIEHHS U IPHUMEHEHHUSL.

UnmocTpaTUBHbIE KOMIO3ULIMK [JIs HA3aJbHOTO a3pO30Jis MM HHIAJSIIMOHHOTO BBEICHUS
BKJIFOYAIOT PACTBOPBI, KOTOPbIE MOTYT COAEPKATh, HANPUMeEp, OSH3MIOBBIA CIUPT WM OPYTHe
MOAXOASIINEe KOHCEPBAHTBL, MPOMOTOPBI abcopOumm st ycwyieHus abcopOumu  w/wiu
OMONOTNYECKON MOCTYIMHOCTH W/WIM Jpyrue COMIOOWIMZHPYIOLINE WM IUCIIEPTUPYIOIINeE
areHThl, U3BECTHBIC B JAHHON O0JAaCTH TEX HUKH.

WnmocTpaTuBHbIE KOMIIO3UIMU ISl MAPEHTEPaJbHOTO BBEACHUS BKIIFOYAIOT HHBEKIIMOHHBIE
pacTBOpbI MJIM CYCIEH3UH, KOTOpbIe MOIYT COHEp:KaTh, HAMpUMep, TaKUe MOAXOISIINE
HETOKCUYHBIE, MAPEHTEPAIbHO MpHEeMIIeMble pa30aBUTENIN WM PACTBOPUTENH, KaK MaHHUT, 1,3-
Oytananon, BoAy, pacTBOp PuHrepa, M30TOHMYECKHH PacTBOp XJOPWUAA HATPUS WIN JPYTHe
NOAXOSIINE TUCTIEPTHPYIOIIUE WM CMAYMBAIOIINE M CYCIEHIUPYIOLIHE areHThl, BKJIIOYAs
CHHTETUYECKHE MOHO- WJIH JUTJIULEPHIbI M XKUPHbIE KUCIIOTHI, BKJIIOYast OJICHHOBYIO KHCJIOTY.
WnmoctpaTuBHbIE KOMITO3ULINH I PEKTAIBHOTO BBEICHUS BKIIIOYAIOT CYIIIO3UTOPUH, KOTOPBIE
MOIYT COAep:KaTh, HANpHMep, MOAXOSIINE Hepa3Apakarolue BCIOMOTaTeNIbHbIE BELIECTBA,
TaKue KaK Macjo Kakao, CHHTETHYECKUE CJIOKHbIE 3(UPHI MINLEPHHA WIN NOJTUI TUIICHTJIUKOJIH,
KOTOpBIE TPEACTABISIOT COOOH TBepAble NpH OOBIYHBIX TEMIIEPATypax, HO TAaOT W/HIH
PacCTBOPSIFOTCS] B PEKTAJILHON MOJIOCTH € BBICBOOOKICHUEM JIEKAPCTBEHHOTO CPEICTBA.
Tepanersrudecku 3¢(HEKTHBHOE KOJUYECTBO COEAUHEHHUS 110 HACTOSIIEMY H300PETEHHIO MOKET
ObITb OMpENeeHO CIEeUHATNCTOM CpeaHel KBalu(pHUKaLUKd B MAaHHOH OONACTH TEXHHKU U
npenyCMaTpUBaeT HILTIOCTPATHBHBIE O3UPOBKH [T MJIEKOITMTAIOIIETO, COCTABIISIFOIIHE OT OKOJIO
0,05 mo 1000 mr/kr; ot 1 mo 1000 mr/kr; ot 1 o 50 mr/kr; ot 5 mo 250 mr/kr; ot 250 mo 1000
MI/KI MacChl Tejla aKTUBHOTO COEAMHEHHs B JI€Hb, KOTOpPbIe MOTYT OBITh BBEIEHbI B BHIE
OJJHOKPATHOM 103bI WJI B BUJI€ OTACNbHBIX Pa3[eIeHHbIX 103, HampuMep, ot 1 10 4 pa3 B JeHb.
Crenyer mOHMMATh, YTO KOHKPETHAS 1033 M 4aCTOTa MpreMa AJisl JTF000ro KOHKPETHOTO CyObeKTa
MOKET HM3MEHSThbC M OyleT 3aBHCETh OT MHOXeCTBa (DaKTOpPOB, BKJIIOYAsl AKTUBHOCTb
KOHKPETHOIO  MPUMEHSEMOr0  COEAMHEHHS, MeTabOoINUECKY IO CTa0MJIBHOCTD U
NPOOJIKUTENBHOCTD NEHCTBHUS 3TOTO COEANHEHNUS], BU, BO3PACT, Maccy Teja, o0lee COCTOsHUE
3I0POBBSI, MOJ U IUETY CyOBEeKTa, PEKUM U BpeMsi BBEICHH s, CKOPOCTb IKCKPELH, KOMOUHALIUIO
JIEKapPCTBEHHBIX CPEACTB M CEPhE3HOCTb KOHKPETHOro cocTosiHMs. [IpennoyrutesnbHbie CyObeKThI
U151 JIEYSHUs! BKJIFOUAIOT JKUBOTHBIX, HANOOJIee MPENNOYTUTENbHO, BUIbI MICKOMUTAIOIINX, TAKHE
KaK JIFOHU, & TAK)KE JTOMALIHNE KUBOTHbIE, TAKHE KaK COOAKHU, KOIIKH, JIOMAAN 1 TOMY MOJO00HOE.
Takum 0Opa3oM, KOraa B HACTOSIIIEM JOKYMEHTE PUMEHSIETCS TEPMUH KITALUEHT», STOT TEPMUH

Npe€aAHasHa4Y€H AJid BKJIHOUCHUA BCEX CY6T:>6KTOB, HaunOojee NpEeANIOUTUTEIIBHO, BHOB
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MJIEKOIUTAIOLINX, KOTOPBIE 3aBUCAT OT MOAYJisiuH onocpenoBaHabix 1L-23, IL-12 w/unm IFNa

byHKUUA.

CITOCOBBI ITOJIYUEHU A
CoenuHeHUs: IO HACTOSIIIIEMY M300PETEHHI0 MOTYT OBITh CHHTE3UPOBAHBI MHOTHMH CIIOCOOAMH,
JNOCTYIHBIMHU CIIELIUAJNCTAM B OpraHuYeckod xumuu. OO0Imme cXeMbl CUHTe3a JUISl MOJTyYeHUs
COCMHEHUI 10 HACTOSIIEeMy W300PETeHHIO OMUCAHBbl HUXKE. OJTH CXEMBl SIBJISIFOTCS
WUTIOCTPATUBHBIMY, U TIOAPA3yMEBAETCs, YTO OHH HE OrPAHUYMBAIOT BO3MOXKHBIE METOIUKH,
KOTOpPBIE CIIELIHAITUCT B JAHHON 00J1aCTH TEXHUKH MOXKET MPUMEHSITh ISl TOJTYIeHHST PACKPBITHIX
B HACTOAILIEM OIMHCAHWU COeNUHEHUH. Pa3iauuHble CrOCOOBI MONYyYEeHHs COEAUHEHUH I10
HACTOSILIIEeMy M300peTeHHI0 OyAyT OUeBHIOHBI CHEHHAIUCTY B JAaHHOW obmactu. Kpome Toro,
pa3JIMYHbIE CTaIUU CUHTE3a MOryT OBITh BBIIIOJIHEHBI B aJIbTEPHATUBHON MOCIEI0BATEIBHOCTH C
NOJIyUEHUEM LEJNIEBOr0 COEAVHEHMs WK coeluHeHul. [Ipumepsl COeAMHEHNH O HACTOSILEMY
U300peTEeHHI0, TMOJYYEHHBbIX CIIOCOOAMHU, OMUCAHHBIMUA B OOLIMX CXEeMax, MPENCTaBIE€HbI B

pasaeiaax nmoJydeHusaA U NpuMeEpPOB, U3JIOKCHHBIX NaJI€€ B JAHHOM JOKYMCHTE.

ITPUMEPBI

[Monyuenne coepunenuii @opmynsl (I) U MPOMEKYTOUYHBIE COENUHEHUsS], MPUMEHSEMbIE IMPH
nojyueHuu coequneHnii @opmyiel (I), MOryT ObITh CHHTE3UPOBAHBI C MPUMEHEHHEM CIIOCOOOB,
NpeACTaBJIeHHBIX B cienyromux [Ipumepax u coorBeTcTByromuX MeToaukax. [logpasymenaercs,
YTO CrmocoObl M YCIIOBHSI, MPUMEHsieMble B STHUX lIpumepax, M KOHKPETHBbIE COEIUHEHHUs,
noJiyueHHbIe B 3TUX [IpuMepax, He sIBIAI0TCS OrpaHUYUBAIOINUMU, HO MTO/IPa3yMeBAETCs, YTO OHU
JIEeMOHCTPHUPYIOT, Kak coenunernst @opmyisl (I) MoryT ObITh nOy4eHbl. ICXONHBIE BElLeCTBa U
peareHThl, IpUMeHsieMble B 3THX lIpuMepax, €Ciii OHU He MOJYYeHbI CIIOCOOOM, ONMHMCAHHBIM B
HACTOSIIEM HW300PETEHUH, KaK NPABUJIO, SBJSIFOTCS MM KOMMEPYECKH IOCTYIHBIMH, HIIN
U3BECTHBI U3 XUMHUYECKOH JINTEPATYPBI, HIIK MOTYT OBITh MOJYYEHBI CIIOCOOAMH, OITMCAHHBIMU B
XUMHUYECKOMN JIUTEpaType.

B npencrasnenHbix Ilpumepax Bblpak€HHE «BBICYLIEHHBIH M KOHLEHTPUPOBAHHBINY», Kak
NPaBUJIO, OTHOCUTCSI K CYIIKE PacTBOPa B OPTaHHYECKOM PacTBOpHUTENE Haa JIMOO Cyibdparom
HATpUs, TNOO CyIb(PaTOM MarHusl, C MOCIEAYIOIIeH GUIbTpalueii U yIaleHHeM PaCTBOPHUTENIS U3
¢unbTpara (0OBMHO TNPHU TMOHWKEHHOM JAaBJIEHUH M TIPH TEMIIEepaType, MOAXOIAIIeH s
CTa0MJIPHOCTH TONlydaeMoro BemectBa). KOJOHOYHYIO XpoMarorpaduio BBINONHSIH C
NpeABapUTENIbHO  YNAKOBAaHHBIMU  KapTPUIKaMH €  CHJIMKarejieM C  [pUMEHEHUEM

xpomarorpaduueckoro npudopa ISCO co cpenmnum nasnenuem (Teledyne Corporation), ¢
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cnenyromue abOpeBuaTyphl:

Ab60peBuaTypbl
AbOpeBuatypa 3HaueHne
Ac aLeTun
ACN ALETOHUTPUIT
AcOH YKCyCHasl KUCI0Ta
anhyd. Oe3BOHBIN
aq. BOJIHBIN
Bn OeH3un
Bu OyTun
Boc mpem-0y TOKCUKapOOHWIT
BOP OeH30Tprazo- | -uIOKCUTPUC-(ATUMETHIIAMUHO )-
docdonmii rekcaptopdochar
Cv 00beM KOJIOHKH
DCE AUXJIOP3TaH
DCM AUXJIOPMETaH
DIC N, N'-nuusonponuikapOoquiuMun
DMF auMeTHiI(hopMamug
DMSO IUMETHIICY IbGOKCUTT
EtOAc STUJIALETaT
Et 5TUI
H v Hy BOZOPOX
h, hr wnu hrs yac(4achel)
hex rekcaH
i u30
ISCO aBTOMAaTH3UPOBAHHASI XpoMaTorpadus
HOAc nnn AcOH | ykcycHast kuciora
HCI XJIOPUCTOBOAOPOIHASI KUCIIOTA
HPLC YKUJIKOCTHAsI XpOMaTOorpadusi BBICOKOTO IaBJICHUS
LC KUJIKOCTHAsE XpoMaTtorpadus
LiHMDS TUTUN OUC(TPUMETHIICHITHI)aMU
M MOJISIPHOCTD
mM MUJUIUMOJIAPHOCTD
Me METUII
MeOH METaHOJI
MHz Mmeral ‘epu
min. MUHYTa(MUHYThI)
mins MUHYTa(MUHYTHI)
M+1 (M+H)+
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AbOpeBuatypa 3HaueHne

MS Macc-CIeKTPOMETpus

nua N HOPMAaJIbHOCTD

nm HaHOMETP

nM HAaHOMOJIIPHBIN

Pd/C NaJUIaIni Ha YIIIEPOTHOM HOCUTEJE

Ph dbeHun

Pr MPOITHII

PSI (yHTBI Ha KBaIPaTHBIN AOHM

b KPYTJIOAOHHAs KOJiba

rt KOMHAaTHas TeMIepaTtypa

Ret Time BpeMsl yIep>KUBaHUSA

sat. HACBILEHHbIN

SFC CBEPXKPUTHYECKAs )KUKOCTHAsI XpoMaTorpadus
TBAF TeTpa-n-0yTuiIaMMoHus propua

TEA TPUSTUIIAMUH

TFA TpUPTOPYKCYyCHAST KHCIIOTa

THF Terparuapodypan

Xantphos 4,5-6uc(mudenmnpochuHo)-9,9-nuMeTHITIKCAaHTEH

CriocoOblI nmostydeHust

Crnoco0bl mony4eHusi, N3JI0KEHHbIE HIDKE, MPEACTAaBIIEHbI Ul CHHTE3a PEAareHTOB, KOTOPbIe He
OBUTH TIOJIY4EeHbI M3 KOMMEPUYECKH AOCTYIMHBIX MCTOYHUKOB, U MPUMEHSUIUCH JJISI TIOJYyYEHUs
coequHenuii @opmynel I no Hacrosimemy uszoOpereHui0. Bce XwupajbHble COSIUHEHUS B
Tabnuuax u Cxemax sIBISIFOTCS PALIEMUYECKUMH, €CITH He YKa3aHO UHOE.

[IpenapaTuBHYIO BBICOKOA((EKTUBHYIO JKHIKOCTHYIO Xpomartorpaduio ¢ oOpameHHON (a3oit
(«BIXX») BBIMOJIHSIN Ha XKUAKOCTHBIX Xpomarorpadax Shimadzu 8A ¢ npuMeHeHHEM KOJIOHOK
YMC S5 ODS (20 x 100, 20 x 250 wmm 30 x 250 mmummmeTpoB («Mwm»)). I'pagueHTHOE
SIOMPOBAHNE BBINOJNHSIM CO cMmecsiMu MeraHona («MeOH»)/Bomsl B mpucyrcrBuu 0,1%

TpudropykcycHom Kuciotsl (KTFA»).

MeTtoab1 BO/KX

Merton A:

Kononka: Waters Acquity BEH C18 2,0 x 50 mm, 1,7 mxwm; noasmkHas pasa A: Boma ¢ 0,1% TFA;
noaskHas ¢aza B: MeCN c 0,1% TFA; temneparypa: 40°C; ckopocte moToka 1 mu/muH,
rpaaueHt: 0-100% B 3a 1,5 mun, 3atem 0,5 MuH nzokparudeckoe smouposanue npu 100% B.
QC-ACN-AA-XB: xononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, gactuisl 1,7 MkM;

noaBrokHas Qasza A: 5:95 aneronutpunoga ¢ 10 MM amerara aMMOHUS, IOABI>KHAsS ¢asza B:
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95:5 aneronurpuin:Bona ¢ 10 MM anerara ammonust; temrneparypa: S0°C; rpaguent: 0-100% B 3a
3 munyTHL, 3ateM 0,75-mMuHyTHOE yaepykusanue npu 100% B; ckopocts moroka: 1,0 mu/mus,
nerextuposanue: Y ® mpu 220 HM.

Meron E:

Kononka: Phenominex Kinetics C18, 2,1 x 50 mMm, gactunsl 2,1 MxM; noasuxkHast ¢asza A: 5:95
arieroHuTpui:Bona ¢ 10 MM anerara ammonust; nonsrkHas gasa A: 10% ameroHUTpHIIa B BOJIE C
0,1% TFA; nmomemwxkHas daza B: 90% auneronutpmisoga ¢ 0,1% TFA; temneparypa: 40°C;
rpaaueHt: 0-100% B 3a 2 munyTel, AeTekTupoBanue: Y @ mpu 220 HM.

Meron F:

Kognonka: YMC Combiscreen ODS-A 4,6 x 50 mm S-5; 5:95 aneronutpmi:soga ¢ 10 MM amnerara
aMMoHus, noaBwkHas Qasza A: 10% wmeranona B Boge ¢ 0,1% TFA; noasmwkHas ¢asza B: 90%
mertaHosa B Bozie ¢ 0,1% TFA; remnepaTypa: KOMHaTHas1; CKOPOCTb MOTOKA: | MJI/MUH, rpaJHeHT:
0-100% B 3a 4 muH, 3atem | MuH n3okparuyeckoe smouposanue npu 100% B; nerexruposanue:
YO npu 254 um.

Mertog QC-ACN-AA-XB:

Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, gacTtuus! 1,7 MM, noasukHas aza A:
5:95 aueronutpui:Boaa ¢ 10 MM auerata aMMoOHUsI;, oABUKHAs (aza B: 95:5 aneronutpuin:Boga
¢ 10 MM anterata ammonust; Temmneparypa: S0°C; rpaguent: 0-100% B 3a 3 munytsl, 3aTem 0,75-
MHUHYTHOE yaepskuBanue npu 100% B; ckopocts noroka: 1,0 mu/mun; nerextuposanue:. Y@ npu
220 HM.

Meton QC-ACN-TFA-XB:

Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mwm, gacTtuisr 1,7 MKkM; nmoaBrkHast dasza A
5:95 auneronutpun:Boma ¢ 0,1% TpudropykCcycHOM KuCIOTHI, mnoaBrkHas (asa B: 95:5
aneronuTpwi:Boga ¢ 0,1% tpudTopykcycHoit kucnoter, Temmneparypa: S0°C; rpaguent: 0-100%
B 3a 3 MunyTHI, 3aTeMm 0,75-muHyTHOE yaepkuBanue npu 100% B; ckopocts motoka: 1,0 Mi/muH;
nerextuposanue: Y ® mpu 220 HM.

Meron I:

Kononka: Sunfire C18 (4,6 x 150) mm, 3,5 mxm; moasuxkHas ¢aza A: 5:95 aueToHUTpuIBOaA €
0,05% TFA; nonewkHas ¢aza B: 95:5 aueronurpunsona ¢ 0,05% TFA; temmneparypa: 50°C,
rpanueHT: 10-100% B 3a 12 MUHYTBI; CKOPOCTb IOTOKA: 1 MIJI/MUH.

Meron TSI1:

Kononka: Waters Acquity UPLC BEH C18 (2,1 x 50 mm), 1,7 mxm; pactBopurens A = 100% Bona
¢ 0,05% TFA,; pacteoputens B = 100% auneronutpun ¢ 0,05% TFA; rpaguent = 2-98% B 3a 1

MHHYTY, 3aTeM 0,5-MuHyTHOE yaepxusanue npu 98% B; ckopocts moroka: 0,8 mi/MuH.
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IIpumep 1
6-(uukaonponankapooxkcamuao)-4-((3-(4-((1,1-auoxcugoruomopdonuno)vermn)-1H-1,2,3-
TpHua3oa-1-umi)-2-meroxcudennn)amuHo)-N-(TpuaeiirepoMeTHI ) IHPUAAZHH-3-

KapookcaMujg

Y- /o]ij
0. O
Br Cragusa 1 B” Cragusa 2 o HN
/O . /O > ch\N%
H
HZN: t j@ N7

Cragusa 3
osd” W\
O,’S\._J }N
[ N 0.0
N B
O _O
Craaus 4
O HN - O HN
DsC. D3C.
H N. 2 H N. 2
N N
H H

Cranus 1:

Cmech 3-Opom-2-metokcuanwnuHa (500 wmr, 2,48 mwmons), 4,4,4'4'5,5,5',5'-okramernn-2,2'-
ou(1,3,2-quokcadopomnan) (943 wmr, 3,71 mmoins), KOAc (729 wmr, 7,42 mmons) u PdCla(dppf) (91
mr, 0,124 mmonb) B 1,4-nuokcane (10 mut) nerazuposaiu 6apOoTUpOBaHHEM Ta3000pa3HOTo a30Ta
B TeueHue 10 MUHYT. PeaklIMOHHYIO CMecCh repMeTHYHO 3akpbiBasiud U Harpesanu ao 100°C B
teueHue 4,5 yacos. Ilocne 3aBepiieHnss PeakMOHHYHO CMeCh OXJIXKAAIU OO KOMHATHOU
TEMIEpPaTypbl W Cpa3y 3arpy’kajd Ha MNpOOKy W3 CHJIMKArejs ANl OYHCTKH C TOMOIIBIO

KOJIOHOUHOM Xpomarorpaduu, sroupyst rekcanamu/EtOAc 0-100%. Ilenesbie ¢pakuuu
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KOHLIEHTPUPOBAJIM, M BELIECTBO JIOMOJHHUTEIBHO OYMIIANU C IOMOIIBI0 XpomaTtorpaguu Ha
KOJIOHKe ¢ crunkareneM, smoupyss DCM/MeOH 0-10%, ¢ monydeHuem 2-metokcu-3-(4,4,5,5-
TeTpameTui-1,3,2-nuokcaboponan-2-un)anunuba. XKXX-MC m/z 250,0 (M+H)"; BDXX # 0,73
MuH (ananutuueckas BOXKX, Meron TS1). 'H IMP (400 MI'n, xnopodopm-d) § 7,12 (dd, J=7,3,
1,7 I'u, 1H), 6,96 - 6,91 (m, 1H), 6,89 - 6,84 (m, 1H), 3,82 (s, SH), 1,37 (s, 12H).

Cranus 2:

K pactBopy 4,6-nuxnop-N-TpuaelitepomeTnnnupunasud-3-kapookcamuaa (295 mr, 1,41 mmorb)
u 2-metokcu-3-(4,4,5,5-rerpamern-1,3,2-quokcadoponan-2-un)anuiuHa (387 mr, 1,55 mmonb)
B THF (6 mu) nobasmsimu LIHMDS (1 M B THF, 3,53 mu, 3,53 mmons). Peakuinonnyto cmech B
Buane nepeMemuBanu mnpu 25°C B Tedenue 20 wmuHyT. Ilocne 3aBepiieHHs peakLUIO
OCTaHABJIMBAJIN HACBHIIEHHBIM BOIAHBIM PAacTBOPOM XJIOpHAa aMMOHMA U pasbasnsaan DCM u
BozOI. Bonublit cioit sxcrparuposanun DCM. OObeanHeHHbI OpraHUYeCKUil CII0H BbICYLIMBAIH
Hag cynbparoM HaTpusi, (UIBTPOBAIM M KOHIEHTPUPOBAIH C MOJYyUYEHHEM HEOUHINEHHOTO
BEIIEeCTBA, KOTOpPOE TMpEeANoJiarajf KOJHYECTBEHHO Kak 6-xyop-4-((2-merokcu-3-(4,4,5,5-
teTpameru- 1,3,2-nuokcaboponan-2-ui)eHun)aMmuHo )-N-TpuaeiTepOMeTUIIITHPUIA3UH-3 -
kapbokcamun (1,41 MMob) U ipumensi Kak ectb. JKX-MC m/z 422,1 (M+H)™; BOXX tr 1,07

muH (aHamurudeckas BOYKX, Meron TS1).

Cragus 3:
Cwmech 6-xnop-4-((2-metokcu-3-(4,4,5,5-rerpamerun-1,3,2-muokcadboposan-2-
1) (eHUIT)aMUHO )-N-TpUIeUTe pOMETHIIITUPUIA3UH-3-KapOoKkcaMuaa (0,11 MMOJIb,

HeouuineHublii co Craguu 2), uuknonponankapookcamuaa (50,5 mr, 0,593 mmonb), Pdx(dba)s
(10,9 mr, 0,012 mmois), Xantphos (13,7 mr, 0,024 mmosb) u Cs2CO3 (97 mr, 0,296 mmoib) B 1,4-
nuokcane (1 mut) nerasuposanu 6apOOTHPOBAHUEM Ta3000pa3HOrO a30Ta Yepe3 CMeCh B TEUEHUE
5 MuHyT. PeakuMOHHBINA COCy TepMEeTHYHO 3akpbiBaiu U Harpesanu 10 130°C B teuenue 30
muHyT. Ilocie 3aBepmieHnst PeakMOHHYIO CMeCh OXJIXKIadH OO KOMHATHOW TeMITepaTypbl U
cpasy 3arpykaju Ha CHJIMKArejlb IUIsi OYHUCTKH C TOMOINBI0 KOJIOHOYHOH Xpomarorpaduwu,
smoupyss DCM/MeOH  0-10%, ¢ monydeHWeM LEJIeBOrO MPOAYKTa, CMEMIaHHOTO ¢
BOZOpacTBOpUMBIMHU npuMecsiMi. CoOpanHbie ppakiuu pacteopsuii B DCM 1 nmpombIBaid BOTOH
TPU pasa, BBICYIIMBAIM Haa Cyab(aToM HATpHs, (QWIBTPOBAIA M KOHLEHTPUPOBAIUA C
MOJyYEeHUEM 6-(1mkonponankapookcamuno)-4-((2-merokcu-3-(4,4,5,5-rerpamern-1,3,2-
nrokcadboponas-2-mn)pennn)aMuHo)-N-TpueiTepoMeTHIITUpUAa3uH-3-kapOokcamuia (27 wr,
0,057 MmMoab, 52% BBIXON) B BHAE XeaTOro Tepaoro semectsa. JKX-MC m/z 471,2 (M+H)";
BOXX #r 0,95 mun (ananutudeckas BIXKX, Merox TS1). 'H SAMP (400 MI', xnopodopm-d) &
10,90 (s, 1H), 9,53 (br. s., 1H), 8,20 - 8,14 (m, 1H), 8,03 (s, 1H), 7,56 - 7,50 (m, 2H), 7,17 (t, J=7,6
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I'u, 1H), 3,82 (s, 3H), 1,79 (ddd, J=12,3, 7,9, 4,4 ', 1H), 1,36 (s, 12H), 1,12 - 1,07 (m, 2H), 0,92
- 0,86 (m, 2H).

Cranus 4:
6-(Huxnonpomnankapbokcamuno)-4-((2-metokcu-3-(4,4,5,5-rerpamerun-1,3,2-muokcabopoian-
2-nn)pennn)amMuHo)-N-TpuaeiitepomeTinupuaasud-3-kapookcamun (20 mr, 0,043 mmonb)
cycnenauposanu B MeOH (0,3 mun) u nobasnsinm asua Hatpus (5,5 mr, 0,085 mmonb) u anerar
menu (II) (1,9 mr, 0,011 mmonb). PeakuinonHyo cMech nepeMeInnBaiy B atMochepe Bo3ayxa npu
65°C B Teuenue 2,5 yacos. Ilocne 3aBepiieHnst PeakiMOHHYIO cMeCh OXJIaKAalu 0 KOMHATHON
TEMIIEpPaTyphl U MOCIIEI0BATENbHO N00aBsAnn ackopoaT Hatpus (2,1 mr, 0,011 mmons) u 4-(ripon-
2-un-1-um)tnomopdonun  1,1-guokcun (29,5 wmr, 0,170 mmonb). PeakiuoHHy0 cMech
nepemMelnBany B TedeHue 2 yacos. [locne 3aBepiueHus peakLnuio KOHLEHTPHPOBAJIH, IIEPEHOCHIIN
B DMF, ¢unbrpoBann uvepe3 wmmpuueBod ¢puubtp 0,45 MHUKPOH M OYMIIAIU C TOMOLIBIO
npenaparusHoi JKX-MC npu cienyrouux ycnoBusix: kononka: Waters XBridge C18, 19 x 200
MM, 4acTHLbI 5 MKM; mojaBuxkHas (aza A: 5:95 auneronutpun:sona ¢ 0,1% TpudropykcycHom
KUCIIOTHI, monBkHas (aza B: 95:5 aumeronurpun:oma ¢ 0,1% TpudTOPyKCYCHON KHUCIIOTBI,
rpanueHt: 0-100% B 3a 20 muHyT, 3aTeM S5-MuHyTHOe ynepskuBaHue npu 100% B; cxopocTb
notoka: 20 mu/muH. Dpakiuu, comaeprKaiyue LeJeBOH MPOAYKT, OOBEAUHSUIA U BBICYLIHBAIN
NyTeM LEHTPOOEKHOTrO0 HUCHapeHuss ¢ MojydeHueM O-(mukionpomnankapbokcamuno)-4-((3-(4-
((1,1-gnokcunoruomopdonuno)mernin)-1H-1,2,3-rpuazon-1-mn)-2-merokcudeHun)aMuHo )-N-
TpuneirepoMeTHIIpUAA3HH-3-kapookcamuna, TFA (11,4 mr, 0,017 mmonsb, 38% Beixom). XKX-
MC m/z 559,3 (M+H)"; BOXX # 1,18 mun (anamutudeckas BOXKX, Merog QC-ACN-AA-XB).
Boinenenst SIMP nuku: 'H SIMP (500 MI'y, DMSO-ds) & 11,40 (s, 1H), 11,08 (s, 1H), 9,17 (s,
1H), 8,56 (s, 1H), 8,18 (s, 1H), 7,66 (d, J/=7,7 'y, 1H), 7,51 (d, J/=7,4 'y, 1H), 7,46 - 7,39 (m, 1H),
4,24 (s, 2H), 2,12 - 2,02 (m, 1H), 0,91 - 0,77 (m, 4H).

IMpumeps B Tabmune 1 monyyanu criocoOoM, aHATOTHYHBIM TSt mostydeHust [Ipumepa 1.

Taoauna 1
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pumep
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Ipumep Haou. B
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Cranus 1:

K pactBopy 4,6-nuxnop-N-tpuneirepomeTiinupuaasil-3-kapookcamuaa (605 mr, 2,89 mmons)
u 3-aMuHO-2-MeTokcuOen3onutpuia (472 wr, 3,18 mmons) B THF (15 min) noGasmsmn LIHMDS
(0,5 M B 2-MeTHF, 18,52 mn, 9,26 MmmoJb). PeakuroHHy0 cMmech nepeMennuBaiu rnpu 25°C B
teyenne 35 wmuHyT. [locie 3aBeplueHHs] pEaKIHIO OCTAHABIMBAIN IyTeM n00aBJIEHUS
HACBIIIEHHOTO BOJHOIO pacTBopa xJyopuna ammoHus, Boxsl u DCM. Bopssiii cioit
skcTparupoBann DCM. OObenMHEHHBI OpPraHUYEeCKHi CJIOW BBICYLIMBAIU HAaA Cyjb(arom
HaTpust, (PUIBTPOBAIM M KOHLEHTPUPOBAIU C TOJIYYEHHEM BEIIECTBA C MPEIOoJaraeMbiM
KOJIM4YE€CTBEHHBIM BBIXOZIOM 6-x710p-4-((3-11MaHo-2-MeTOKCU( EHUIT)aMUHO)-N-
TpunelTepoMeTHIINHPUAA3UH-3-kapOokcamuna (2,89 mmons). [TepeHocunu nanee kak ectb. JKX-
MC m/z 321,0 (M+H)™; BOXX & 0,84 mun (ananutuueckas BOYKX, Meron TS1).

Cranus 2:

Bemecrso co Cranun 1 (6-xn0op-4-((3-unano-2-merokcudeH ) aMuHo )-N-
TpUAeHTepOMETHIITPUIA3HH-3 -KapOokcamu (2,89 mmonb)), nukionponankapookcamua (1,23
r, 14,5 mmons), Pda(dba)s (0,265 r, 0,289 mmons), Xantphos (0,334 r, 0,578 mmonb) u Cs2COs3
(2,354 1, 7,23 mmonp) B 1,4-nuokcane (15 mu) nerazupoBanu OapOOTHPOBaHHEM ra3000pa3HOTO
a30Ta 4yepe3 CMeChb B TeueHue 5 MUHYT. PeakIMOHHBIN COCY] FepMETUYHO 3aKPbIBAJIN U HATPEBAIN
no 130°C B Teuenue 45 munyt. Ilocne 3aBepuieHHs peakKUMOHHYIO cMech pasdasnsian DCM,

¢bunpTpoBamM uepes CIONH LENUTa U KOHLEHTpupoBaiu. ChIpOe BEIIECTBO 3aTEM OUHUINANU C
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NOMOIIBI0 KOJIOHOYHOH Xpomarorpaduu Ha cuimukarene, 3arpyxkas B DMF u smoupys
DCM/MeOH 0-10%, ¢ monydeHuem (pakuui, COAEpKallnX BOAOPACTBOPUMBIC MPUMECH.
IeneBble ppakunn OOBENUHSIIN U IMATH Pa3 MPOMBIBAIN BOAOH, BBICYLIHBAIN HaJ CyJb(aToM
HaTPUslT W KOHLEHTPUPOBAIM C mosnydeHHueM 4-((3-umaHo-2-MeTOKCH(EHIIT)aMUHO)-6-
(umkonponankapbokcaMuno)-N-TpuneirepoMeTHIMUpUIa3uH-3 -kapOokcaMuaa v
NPEATOoNIaraéMbIM KOJIMYECTBEHHBIM BbIXOIOM (2,76 MMoIb). BemmecTBo nepeHocHIn fanee Kak
ectb. JKX-MC m/z 370,1 (M+H)"; BOXKX #r 0,78 mun (ananutudeckas BOXKX, Meron TS1). 'H
SAMP (400 MI'y, DMSO-ds) & 11,37 (s, 1H), 10,99 (s, 1H), 9,17 (s, 1H), 8,05 (s, 1H), 7,78 (dd,
J=8,0, 1,4 'y, 1H), 7,61 (dd, J=7,9, 1,5 I'y, 1H), 7,36 (t, /=7,9 'y, 1H), 3,91 (s, 3H), 2,13 - 2,01
(m, 1H), 0,90 - 0,75 (m, 4H).

Cranus 3;

K cMecH 4-((3-umano-2-meTokcH(EeHIIT)aMHHO )-0-( LUKIIONponaHkapOokcaMuo)-N-
TpuaeHTepoMeTHINUPUAAa3HH-3-kapObokcamuna (0,541 MMOJb) M THIPOKCHJIAMHHA
ruapoxyopuna (192 mr, 2,76 mmons) B EtOH (15 M) nobasnsinu ruapokcun xanust (149 mr, 2,65
mMMouib). CMech repMeTHYHO 3akpbiBagu U HarpeBaiau 10 80°C. Uepes 24 yaca nobasnsu emie
ANMKBOTY THAPOKCHIaMUHA ruppoxiopuna (192 mr, 2,76 mmons) u rugpokcuna kanus (149 mr,
2,65 MmMonb), u peakiuo Harpesanu B TeueHue eme 90 munyT npu 80°C. Ilocne 3aBeprueHus
PeakunoHHyI0 cMeCh OXJIAKJANN O KOMHATHOHN TeMIlepaTyphbl, KOHLIEHTPUPOBAJIH, IEPEHOCUIIH
B DCM c¢ Hebonbumm koimyectBoM MeOH u ¢unbrpoBanu uepes ciod nenurta. @uibTpar
KOHIIEHTPUPOBAJIH c NOJIyYeHUEM (£2)-6-(mxnonponankapookcamuo)-4-((3-(N'-
THIPOKCUKAPOAMHIONIT )-2-MeTOKCU( €HIT)aMHHO)-N-TpuIeHTe pOMETHITITUPUIA3UH-3 -
kapOoKcamMuIa C MpeanojiaraeMbIM KOJUUecTBeHHbIM BbixomoM (0,541 mmonb). Bemectso
npumensu Kak ecth. JKX-MC m/z 403,1 (M+H)"; BOXX # 0,55 mun (ananurudeckas BOXKX,
Meron TS1).

Cranus 4:

IMopumro BemectBa (1/10) co Cramuu 3 ((£)-6-(umknonpomnankapbokcamuio)-4-((3-(N'-
THIPOKCUKAPOAMHIONIT )-2-MeTOKCH( €HIT)aMHHO)-N-TpUIeHTe pOMETHIIITUPUIA3UH-3 -
kapbokcamun (0,0541 wmmonp)) cycnmenaupoBaim B DMF (0,5 wmm) ¢ 2-((mpem-
OyTokcukapOOHIIT)aMUHO)yKCycHON kucaoToi (19 mr, 0,108 mmons). K sToii cmecn nobasisim
DIC (0,020 mn, 0,130 mMMoOJib) NpH KOMHATHOH TeMIIEpaType, U pPEAKIHOHHYI CMECh
nepememuBain B Tedenne 90 munyT. 3atem nobasmsuiu TBAF (1 M B THF, 0,249 min, 0,249
MMOJIb) ofHOM nopiweit. Uepes 4 vaca nodasnsim eme amukotry TBAF (1 M 8 THF, 0,12 wmu,
0,12 mmonp). Yepe3 16 yacoB peakiMi0 OCTAHABIMBAIH MyTeM JOOABJICHUS HECKOJBKHUX Karlesb

HaCBILIEHHOI0 BOJHOTO pacTBOpa xJjopuaa aMMoHus, Boasl 1 DCM. BonHblii cioil ueTsbipe pasa
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skctparuposanu 4/1 CHCl3/iPrOH, u oObennHeHHBIH OpraHU4YecKUi CJIOH MPOMBIBAIN BOMAOM,
BBICYLIIMBAJIA HaJ CyJb(aToM HaTpusA, GUIBTPOBAIH M KOHLEHTPUPOBAIHU C MOIYICHUEM Mpent-
oytun ((3-(3-((6-(uuknonponankapOokcamMuno)-3-(TpuaenTepoOMeTHIIKapOaMOIIT ) TUPUAA3HH-4 -
WI)aMUHO)-2-MeTokcudpermn)-1,2,4-okcanuaszon-S-un)Meruin)kapdbamMata € IPeArnosiaraeMbIM
KOJNMYECTBEHHBIM BbixoaoM (0,0541 mmonb). [lpumensiiu kak ectb. JKX-MC m/z 542,3 (M+H),
B2XX = 1,71 mun (anamuruueckas BOXKX, Meron QC-ACN-AA-XB).

Cranus 5;

ITonosuny BemectBa co Cranuu 4 (mpem-6yrun ((3-(3-((6-(uuknonponankapOokcamMuao)-3-
(TpuneiirepoMeTrKapOaMONIT)TUPUAA3UH-4-1IT)aMUHO)-2-MeTokcupennn)-1,2,4-okcannazon-5-
un)meruin)kapdbamara (0,0270 mmonp) cycnienauposanu B DCM (0,5 mm) u TFA (0,5 mi) u
nepeMelInBalIi IpU KOMHATHOW Temrepatype B TeueHue | uaca. Ilocie 3aBepiueHust peakiuio
koHUeHTpupoBanu. Heouninennelil octarok nepenocunu 8 DMF ¢ Heckonbkumu kamissmMu EtsN,
4yTo0BI moracuth ocratounyto TFA. BemecTtBo ounmmanu ¢ nomombo npenapatusaoit XKX-MC
IpHU CIEAyIInX yciaoBusx: kojoHka: Waters XBridge C18, 19 x 200 MM, HacTuIBl 5 MKM;
noxswxkHas aza A: 5:95 aueronurpunoga ¢ 10 MM anerara amMMoHuUs1, oABWXKHAs (asa B:
95:5 aneronutpmi:eoaa ¢ 10 MM anerara aMmoHust; rpagueHT: 5-55% B 3a 20 munyT, 3aTem 5-
MHHYTHOe yaepkuBanue npu 100% B; ckxopocts moroka: 20 mu/muH. @pakiuy, copepskamue
LIeJIeBOI TPOAYKT, OOBEIUHSIIN U BBICYLINBAJIN ITyTEM LIEHTPOOEKHOTO UCTIAPEHHUSI C IOy YeHHEM
4-((3-(5-(amunometmin)-1,2,4-okcanuazon-3-mi)-2-MeTOKC U EHUIT )JaMHIHO )-6-
(umknonponaHkapOokcaMuao)-N-TpuaerepoMeTuanupuaa3uH-3-kapookcamuna (1,2 mr, 2,61
MKMOJIb, 9,66% BbIxom). XKX-MC m/z 4423 (M+H)"; BOXX & 1,11 mun (aHanuruueckas
B2XX, Merox QC-ACN-AA-XB). 'H AMP (500 MT', DMSO-de) & 11,34 (s, 1H), 11,00 (s, 1H),
9,13 (s, 1H), 8,12 (s, 1H), 7,69 (m, 2H), 7,39 (t, J=8,0 'y, 1H), 4,20 (s, 2H), 3,73 (s, 3H), 2,11 -
1,98 (m, 1H), 0,89 - 0,71 (m, 4H).

ITpumepr! B Tabnure 2 nmonyyann cnocoOOM, aHAJIOTHYHBIM AJ1s ojtydeHust [Ipumepa 6.

Tabéauua 2
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pNo p Crpykrypa MW MC RT QC Meton
) HOH
<»o
)
Yo
N__N
|
b QC-ACN-
7 E:[ 511,6 | 512,1 0,86 TEAXE
NH O D D
H
AN SN
v/g °
OZNH
8 g 2045 | 4951 | 133 | QGACN-
SN N, AA-XB
H o l\}~o>’\N’>
07 NH, N
N\
(0}
N NH,
N
o WM o o A
NH N~y S QC-ACN-
9 <2~ @\x \,Oﬂ,r o[ 5426 | 5431 1.45 S AXE
\ -
/O
Cfers
N\/,%N HN
L QC-ACN-
10 e 5426 | 5433 1,12 TEALXE
e]
O/Y\NH
\..0
11 E:' Q\(N Ogs"; 558.,6 559 0,98 QC-ACN-
N T, : : TFA-XB




63

Moume Ha0a. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0a. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha6a. B
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Mpave Ha6.x1. B
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Moume Ha6.x1. B
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Moume Ha6.x1. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Haoa. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Habu. B
pNo p Crpykrypa MW MC RT QC Meton
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Mpuve Ha0u. B
pNo p Crpykrypa MW MC RT QC Meton
) HOH
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Moume Ha0a. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Habua. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha6.x1. B
pNo p Crpykrypa MW MC RT QC Meton
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Ha0u. B
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IIpumep
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Moume Haou. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha6a. B
pNo p Crpykrypa MW MC RT QC Meton
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Moume Ha6.x1. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa Mw MC RT QC Meton
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Moume Ha0u. B
pNo p Crpykrypa Mw MC RT QC Meton
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Cranus 1:

Cwmech mpem-0ytun nunepasus-1-kapookcuiara (0,931 r, S mmons), Opomanieronutpuia (0,348
mi, 5,00 mmonb) u kapbonata kamus (1,037 r, 7,50 mmons) 8 DMF (20 M) nepemMerunBaiy npu
KOMHATHOM Temrieparype B TeueHue 18 4. Peakimonnyro cmech pasnessuiu meskay EtOAc (75 m)
u Bozo# (75 mut). Opranndeckuii cioit mpombiBaiu 10% pacteopom LiCl (2 x 75 M) u coneBbIM
pactBopom (75 wmu). Ilocne BeicymmBanus (NaxSOs) U QUIBTPOBAHUS OPTAaHMYECKHH CJIOH
KOHLIGHTPUPOBAIM C TMOJNy4YeHHeM mpem-0yTui 4-(1IHaHOMeTHI)unepasuH-1-kapookcuara
(1,08 1, 4,79 MMOI1b, 96% BBIXOM) B BUIE TEMHO-3KEJITOrO TBEPIAOTO BEINECTRA. 'H AMP (400 MI'1,
xyopodopm-d) & 3,53 (s, 2H), 3,51 - 3,45 (m, 4H), 2,60 - 2,47 (m, 4H), 1,47 (s, OH).

Cranus 2;

Cvmece mpem-Oytun 4-(umaHomertwn)nunepasus-1-kapbokcunata (1,07 1, 4,75 wmmonb),
ruapokcmnamuna ruapoxsopuaa (0,495 r, 7,12 mmons) u 6ukapbonara Hatpus (0,798 r, 9,50
mmonb) B TpeT-BuOH (20 mut) nepemeruanu npu 80°C B Teuenue 4 4. [Tocie oxnaxaeHus 10
KOMHATHOU TEMITEpaTyphl PEAKIIMOHHYI0 cMech pazpersuiu mexny EtOAc (75 mun) u Bonoit (75
wu1). OpraHuYecKri CJIOH MPOMBIBATH COJIEBBIM pacTBOpoM (50 mur), BeicymmBanu (NazSO4) u
KOHLIEHTPHUPOBAJIU c MOJIyYeHHUEM (Z)-mpem-6yTun 4-(2-amuHO-2-
(TMAPOKCHUMUHO)3TUI)ITUTNIepa3uH- 1 -kapObokcunara (987 wmr, 3,82 mmonb, 80% BBIXOA) B BHIE
6enoro Teepaoro semectsa. 'H SIMP (400 MI', DMSO-ds) & 8,97 (s, 1H), 5,22 (s, 2H), 3,38 -
3,27 (m, 6H), 2,32 - 2,25 (m, 4H), 1,43 - 1,35 (m, 9H).
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Cranus 3;

Cmecp metun 2-runpokcu-3-uutpodensoara (6 r, 30,4 mmonb), nonomerana (3,81 mu, 60,9
MMoItb) U kapOoHnata kanus (10,52 r, 76 mmons) 8 DMF (100 M) mepemeriBaiy mpu KOMHATHON
Temneparype B TeueHue 3 nHeil. JloOaBmsum nensHyro Bomy (500 mu), W MONYYEHHYIO B
pe3yabpTare CyCHeH3UrK nepememnBaid B TeueHHue 30 MUHYT. PUIBTPOBAHMEM M CYLIKON
NOJIy4ajl METHII 2-MeTOKCH-3-HuTpoden3oar (5,17 r, 24,48 mmorns, 80% BbIxOx) B BUAE Oeoro
TBepaoro eemectra. XKX-MC m/z 219,1 (M+H)"; BOXX #r 1,46 mun (aHanmutudeckas BOXKX,
Meron F); 'H SIMP (400 MI'n, xnopodopm-d) & 8,03 (dd, J=7,9, 1,8 ', 1H), 7,91 (dd, J=8,1, 1,8
I'm, 1H), 7,31 - 7,24 (m, 1H), 4,01 (s, 3H), 3,96 (s, 3H).

Cranus 4:

Cwmecp merun 2-metokcu-3-uurpodensoara (5,16 r, 24,44 mmounb) u NaOH, 1 1. (51,3 M, 51,3
mmonb) B MeOH (200 mum) nepemernnBaiy npu KOMHATHOM Temneparype B TedeHue 18 1. MeOH
YIQISUTH ¢ TIOMOIIBIO POTOPHOTO BAaKYYMHOTO MCIIAPUTEINSI, U OCTABLIMKCS PACTBOP pa3OaBIIsuIn
100 mx Boxbl. pH noBonunu 1o 1 ¢ momortneto 1 H. HCI, u monyueHHy O B pe3yJibTaTe CyCIeH3HIO
(UNbTPOBANM M BBICYLIMBAIN C MOJyYEHHEM 2-METOKCH-3-HUTPOOEH30MHON KHUCIOThI (4,65 T,
23,59 mmonb, 97% Beixon) B BUae Oenoro Teepaoro semectsa. KX-MC m/z 198,0 (M+H)";
BOXX #r 1,01 mun (ananuruueckas BOXKX, Merox F); 'H SAMP (400 MTI'u, xnopodopm-d) &
8,30 (dd, J=7,9, 1,8 'y, 1H), 8,04 (dd, J=8,1, 1,8 'y, 1H), 7,38 (t, J=7,9 T'u, 1H), 4,09 (s, 3H)
NPOTOH KapOOHOBOI KHCJIOTHI HE BHICH.

Cranus 5:

K cmecu 2-merokcu-3-HMTpOOEH30HHOW  kumcimotel (4,55 1, 23,08 wmmonb), 4-

muMeTtriamuHormupuanga (0,282 r, 2,308 mmonb) u Tper-Oytanona (3,31 miu, 34,6 mmoinis) B DCM
(200 mu) mpu 0°C nobasinsiiu auuukiIorekcrikapbonuumun (4,76 r, 23,08 MMOITb) 2 TOPLIHSIMH.
PeakinOHHYIO0 CMeCh OCTaBIISUIM HATPEBATHCS M MEPEMELINBAIIN MTPH KOMHATHOH TEMIIepaType B
tedyenue 16 u. [Tocae punsrpoBanus uepes uenut rusrpar npomeisaiu 1 H. HCI (2 x 200 mi) u
coneBbM pactBopoM (200 mur). [Tocne BbicymmBanus (MgSOs) u GUIBTPOBAHHS OPTaHUYECKUH
CJIOM KOHLIIEHTPUPOBAJIH JI0 JKEJITOTO IMOJyTBEPIOTO BEIIECTBA, KOTOPOE XpoMaTorpadupoBaIn Ha
120 r xaprpumke c¢ cunukarenem ISCO, smoupyst rpaguentom 0-30% EtOAc/rexcan.
OuninenHble  (Qpakd KOHLUEHTPUPOBAIM C TOJYyYEHHEM TPEeT-OyTHil  2-METOKCH-3-
uutpobensoata (5,11 r, 20,18 Mmonb, 87% BLIXOM) B BUAE CBETI0-kenToro macaa. 'H AMP (400
MTI ., xaopodopm-d) 6 7,94 (dd, J=7,9, 1,8 I'n, 1H), 7,87 (dd, J=7.9, 1,8 I'y, 1H), 7,30 - 7,20 (m,
1H), 4,00 (s, 3H), 1,63 (s, 9H).

Cranus 6:
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Cwmecs TpeT-OyTrn 2-merokcu-3-autpodensoara (5,1 r, 20,14 mmons) u 10% Pd/C (1,072 r, 1,007
MMoONb) B sTwiauerare (200 mi) mepememmBaiu B arMocdepe Bomopona NMpH KOMHATHOH
Temneparype B TeueHue 16 4. Ilyrem punpTpoBanus yepe3 HelnoHOBbIH GuibTp 0,45 MUKPOH H
KOHIIEHTPUPOBaHUS (PUIIbTPATA MONyUdaTH TPeT-Oy T 3-aMuHO-2-MeTokcnOen3oar (4,50 r, 20,16
mMoinb, 100% BBIXOR) B BUAE KENTOro Macia. BemecTBo cTano KPUCTAUTUUECKUM TBEPABIM
BelecTBOM npu crosiuuu. 'H SIMP (400 MTI'u, xnopodopm-d) § 7,11 (dd, /=7,7, 1,8 T'n, 1H), 6,96
- 6,89 (m, 1H), 6,88 - 6,83 (m, 1H), 3,90 (br s, 2H), 3,84 (s, 3H), 1,60 (s, SH).

Cranusa 7;

K pactBopy 4,6-nuxiyop-N-TpuneiiTepoMeTiimupruaasun-3-kapookcamuna (CM. MpeabIayIIne
nareHTs! Ha noay4denue) (1 r, 4,78 Mmonb) u Tper-OyTn 3-amuHO-2-MeTokcubensoara (1,067 r,
4,78 mmonpb) B THF (30 mi) mpu koMHaTHO# Temneparype 100aBIsUIM MO KaruisiM B T€YEHUE 5
munyr LIHMDS, 1 M (11,96 wmn, 11,96 mmons). IlonydeHHBI B pe3yjbTaTe pacTBOP
nepeMelIMBald NPU KOMHATHOM Temmeparype B TeueHue 10 MuHyT. PeaklnoHHyH cmech
ocraHaBnuBanu 10 MJT HAaCBHIIIEHHOTO pacTBOpa XJopuaa aMMoHUs. IlonydeHHyo B pe3yibrare
cMech paznensin Mexay EtOAc (150 mit) u HachIEHHBIM PacTBOPOM XJjopuaa amMmmoHwus (150
wut). OpraHu4eckuii CJIOM MPOMBIBAJIN CoJieBbIM pacTBopoM (150 mu), BeicymmBanu (NaxSO4) u
KOHLIEHTPHPOBAJIN 0 SIHTAPHOTO Macja, KoTopoe xpomarorpaduposanu Ha 80 © KapTpumKe C
cunukarenem I[SCO, smroupys rpaauentom 0-60% EtOAc/rexcan. OuwmiieHHble (pakiuu
KOHLIEHTPUPOBAJIN c NOJIyYeHHEM TpeT-OyTHI 3-((6-xnop-3-
(TpuneriTepoMeTHKapOAMONIT ) TUPUIA3UH-4-1JT)aMUHO)-2-MeTokcuben3oara (1,60 1, 4,04
MMOJIb, 84% BBIXOZ) B BHAE CBETJIO-KeATOro TBepmoro Bemecta. JKX-MC m/z 396,4/3982
(M+H)"; BOXX #r 2,93 mun (ananutuueckas BOXXX, Meron F).

Cranus 8:

Cmecp Tper-Oytun  3-((6-xmop-3-(TpuaeirepomMeTHIKapOAMONIT) TUPUAA3HH-4-1IT)aMHHO )-2-
merokcubenszoara (1,2 r, 3,03 mmonb), nukionponankapbokcamuna (0,516 r, 6,06 mMmoub),
Pda(dba)s, angnyxra xnopodopma (0,313 r, 0,303 mmouns), Xantphos (0,351 r, 0,606 Mmoib) u
Cs2C0Os5 (3,951, 12,13 mmounb) B nrokcane (20 mir) nerazuposajin 0apOOTHPOBAHUEM a30Ta Yepe3
CMecCh B TedeHue 5 MUHYT. PeakinOHHBIN COCyl TepMETHYHO 3aKpbIBaIu U Harpesanu a0 130°C
B TeueHue 6 4. [locne oxnaxkaeHus: 10 KOMHaATHOW TEMIIEPATYPbl PEAKLIMOHHYIO CMECh Pa3AeIisLId
mexxny EtOAc (100 mm) u Bomo#t (50 mu). Bonnsiit cnoii axctparuposanmu EtOAc (50 mi), u
o0BpenuHeHHbIe opraHuyeckue cion BoeicymuBaiu (NazSOs) 1 KOHUEHTPUPOBAIH € TOJTYYCHUEM
JKEJITOr0 Maciia, Kotopoe xpomarorpaduposaiu Ha 80 r kaprpumke ¢ cuukareinem [SCO,
smonpys rpaaueHToM 0-100% EtOAc/rexcan. OunineHHble (Qpakuuy KOHLEHTPUPOBAIU C

MOJyYeHHUEM TpeT-OyTHi 3-((6-(mxonpomnankapbokcaMuao)-3-
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(TpuneiirepomeTrikapOaMonT)TUpUaa3uH-4-nn)aMiuHO)-2-MeTokcnOensoarta (1,01 1, 2,272
MMOJIb, 75,0% BBIXO) B BUJIE JKENTOrO TBEpAOro BemecTsa. JKX-MC m/z 445,5 (M+H)"; BDOXX
fr 2,59 muH (ananmutnueckas BOXX, Meron F).

Cranusa 9:

Cwmech TpeT-OyTHin 3-((6-(uuknonponankapbokcamMuo)-3-
(TpuneiirepoMeTrkapOaMOnT)TUpUAAa3UH-4-UT)aMiUHO)-2-MeTokcnOen3oarta (1,01 r, 2,272
mmonb) 1 HCI, 4 1. B auokcane (5,68 mi, 22,72 mmons) B DCM (10 mit) nepememuBany npu
KOMHATHOH TeMmneparype B TeueHue 8 4. PEaKIMOHHYIO CMECh OCTaBJISLIA CTOSITb B MOPO3UIJIBHON
Kamepe B TedueHue 3 nHeil. JleTyuue BelecTBa yiasuid MO BAKyyMOM, U OCTATOK BBICYLIMBAJIN
¢ nonydeHueM ((6-(1mkionponankapOokcamMuno)-3-(TpuaerrepoMeTuikapOaMonI)IupUaa3HH-
4-un)amuHo)-2-mMetokcuden3oitHol kuciotel, HCI (0,96 1, 2,260 mmoinb, 99% BbIXOO) B BHIE
senroro Teepaoro semectsa. JKX-MC m/z 3893 (M+H)"; BOXX & 1,48 Mun (aHanuTuveckas
B2XX, Meron F).

Cranus 10:

Cwmech 3-((6-(mknonpomnankapbokcamMuno)-3-(TpuaeiTepoMeTHIIKapOaMOnI ) TupUga3uH-4-
WJT)aMHHO)-2-MeTOKCHOeH30iHON kucaoTel (350 mr, 0,901 mmons), (£)-TpeT-0yTui 4-(2-aMuHO-
2-(TUIpOKCUMMUHO)STHI)TUNepa3nH-1-kapbokcmnara (233 wmr, 0,901  mmomp),  3-
(>TunumMuHOMeTHIIEHaMUHO)-N, N-numernnnponan-1-amuna, HCl (190 mr, 0,991 mmons), 1-
ruapokcudensorpuaszona (152 mr, 0,991 mmonb) u TpusTunamuna (377 mkJ, 2,70 mmoins) B8 DMF
nepeMenmuBaid B TeueHue 18 4 mpu KOMHATHOU Temmeparype. J[0OaBsiu JHOMOJHUTENBHOE
KOJINYECTBO, PABHOE TOJOBHHE HAYaJIbHOW AJMKBOTBI, KAKAOrO peareHra (KpomMe HCXOIHOTO
Marepuana), ¥ MPOAOUKAIN NepeMeIIuBaHie MTPU KOMHATHOW TeMIIepaTtype B TEYCHUE 3 AHEH.
Hobasnsiu JOTIOJIHUTEIbHOE KOJINYECTBO (Z)-Tper-OyTun 4-(2-amuHO-2-
(TrUIpOKCUMMUHO )3T )TuNepa3us- 1 -kapbokcmnara (100 mr) ¢ mocnenyromuM 1o0aBIeHHEM
BOP (199 wmr, 0,451 mmonb), U CcMeCh MEpPEMEIIMBAIM B TEYeHHWE | 4 TMpH KOMHATHOM
temneparype. PeakiuonHyro cmech pasgensuiun mexay EtOAc (40 mi) u Bomoit (40 mu).
Oprannveckunii cnoit mpomsiBanu 10% pactBopom LiCl (2 x 40 mi) u coneBbiM pactBopoMm (40
mi). [Tocne BeicymuBanus (NaxSO4) 1 QUIBTPOBAHUS OPTaHUYECKUH CJIOW KOHIIEHTPUPOBAJIH C
MOJTyYeHUEM (£)-Tper-OyTun 4-(2-amuu0-2-(((3-((6-(uukonponankapOoKcaMuIo)-3-
(TpuneiirepoMeTrKapOaMONIT)TUPUAA3 UH-4-1IT)aAMHUHO)-2-
METOKCHOEH30MIT)OKCH )JMMHHO )3THI ) THIIEepa3uH- | -kapOokcunara (565 mr, 0,899 mmoinb, 100%
BBIXOJI) B BHJIE XKEJITOro TBepaoro semecrsa. KX-MC m/z 629,5 (M+H)"; BOXX ik 2,28 mun
(amamuruyeckas BOXKX, Meron F).

Cranusa 11:



94

Cwmech (Z)-Tper-OyTun 4-(2-amun0-2-(((3-((6-(unkIONpPONaHKapOOKCAMUI0)-3-
(TpuneiirepoMeTrkapOaMONIT)TUPU A3 UH-4-1IT)aMUHO)-2-
METOKCHOEH30MII)OKCH )JHMHUHO )3THI ) TUTIEpa3uH- 1 -kapbokecunara (565 wmr, 0,899 mmone) u
teTpabyrunammonust ¢ropuna, 1 M B THF (1,348 mu, 1,348 mmonp) B anerorutpuiie (9 mn)
NepeMeInBaIy IPYU KOMHATHOM TeMIiepaType B TedeHue 16 4. PeaknmoOHHyI0 CMeCh pa3aessian
mesxxny EtOAc (30 mir) u Bogoii (30 mut). Obpazosanace smynbcust. Jlodasmsuu ~1 r NaCl, u cioun
paznemsu. OpraHuyecKuii Cioi mpoMbIBau coseBbIM pacTBopoM (30 mi). [Tocne BbIcymnBaHus
(Na2SO4) u punbTpoBaHHsS OPTaHUYECKUIN CIIOM KOHLEHTPUPOBAIH C IMOJYyYEHHUEM >KEJITOTO
Macya, Koropoe xpomartorpadupoBanmu Ha 24 r kaptpumke ¢ cuwimkarenem [SCO, smoupys
rpanueHToM 0-100% EtOAc/rexkcan. OuuieHHble (pakiuu KOHLEHTPUPOBAIU C MOJYYEHHUEM
TPeT-OyThi 4-((5-(3-((6-(uuknonponankapOOKCcaMuI0)-3-
(TpuneiirepoMeTHIKapOaAMONIT)TUPUAA3UH-4-UIT)aMUHO)-2-MeTokcupennn)-1,2,4-okcanuazon-3-
WIT)MeTHII)unepasut- 1 -kapookcunara (213 mr, 0,349 mmonsb, 38,8% BbIXOA) B BUIIE HE COBCEM
6enoro TBepnoro Bemectsa. XKX-MC m/z 611,5 (M+H)™; BOXKX & 2,35 mun (aHanurudeckas
B2XX, Meron F).

Cranus 12:

Cwmech TpeT-OyTHin 4-((5-(3-((6-(uuknonponaHkapOOKCaMUI0)-3-
(TpuneiirepoMeTrKapOaMOUI)TUpUAA3UH-4-1T)aMUHO)-2-MeTokcupennn)-1,2,4-okcanuazon-3-
wi)MeTwi)nunepasus- 1-kapookcunara (201 mr, 0,329 mmons) u HCL, 4 1. B nrokcane (0,823 wmu,
3,29 mmonb) B DCM (4 mi1) OCTaBIsUIM CTOSATh NMPH KOMHATHOH TeMIlepaType Ha MPOTSHKEHUU
HOYM. YJaJleHMeM JIeTy4YuX BELIECTB IO BaKyyMOM M BBICYLIMBAHHEM MOJyYaiud O-
(umknonponankapbokcaMuao)-4-((2-merokcu-3-(3-(nmunepasun- 1 -unmerwn)- 1,2,4-okcaanazon-
5-un)denun)amMmuno)-N-Tpunertepomerunnupuaasun-3-kapookcamun, HCI (180 wmr, 0,329
mMmonb, 100% BbIXOM) B BHAE KeITOro TBepaoro semectsa. JKX-MC m/z 511,5 (M+H)™; BOXX
fr 1,91 mun (ananurnueckas BOXX, Meron F).

Cragus 13:

Cwmech 6-(umukonponankapookcamuno)-4-((2-merokcu-3-(3-(nunepasun-1-unmernn)-1,2,4-
OKCannasoj-S-mi)peHnn)aMmuHo))-N-Tpuneiitepomerinupunasun-3-kapookcamuna, HCI (12 wr,
0,022 mmorb), ykcycHoro anruapuza (2,277 mkn, 0,024 mmons) u TpusTiiamuna (0,012 mo,
0,088 mmonp) B DCM (0,25 mun) B30anTeiBa M NMpU KOMHATHOH TeMmepaTrype B TedeHune | d.
Hobasnsiin MeOH (0,2 min), u teTyune BemecTsa yasuii noa BakyyMoM. OCTaToOK pacTBOPSUIH
B DM SO u ounmanu ¢ nomounsto npenapatuBHoii JKX-MC npu crienyrommnx yClIoBUsX: KOJOHKA!
Waters XBridge C18, 19 x 100 mm, yacTuibl 5 MkM;, moaBuxkHast ¢paza A: 5:95 aneroHuTpui;Bona

¢ 10 MM anerara ammoHusi, noaBrkHas ¢asza B: 95:5 ameronutpunm:Boma ¢ 10 MM anerara
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ammoHust;, rpaaueHt. 10-80% B 3a 12 MunyT, 3atem 5-mMuHyTHOe yaepskusanue npu 100% B;
ckopocTh moTtoka: 20 mu/MuH. Ppakuuu, comepkaliue MeJeBOH NPONYKT, OOBEIUHSIIM U
BBICYLIMBAJIN ITyTE€M LIEHTPOOEKHOTro ucnapeHus ¢ nonydeHneM 4-((3-(3-((4-auernnnunepasus-
l-mm)mernn)- 1,2,4-okcannazon-5-mi)-2-MeTOKCU( EHUIT )aMUHO )-6-

(uuknonponankapOokcaMuno)-N-TpuneitepoMeTinupunasua-3-kapobokcamuna (10,3 mr, 0,18
MMOJIb, 84% Bbixon). XKX-MC m/z 553,2 (M+H)"; BOXX #r 1,25 mun (QC-ACN-AA-XB); 'H
SAMP (500 MI', DMSO-ds) 6 11,36 (s, 1H), 11,05 (s, 1H), 9,16 (s, 1H), 8,12 (s, 1H), 7,83 (d,
J=7,4Tu, 1H), 7,77 (d, J=8,1 T'y, 1H), 7,42 (t, J=7,9 'y, 1H), 3,81 (s, 2H), 3,78 (s, 3H), 3,44 (d,
J=4,7 I'u, 1H), 2,55 (d, J=4,7 I'y, 2H), 2,13 - 2,02 (m, 1H), 1,97 (s, 3H), 0,90 - 0,75 (m, 4H).

OTCYTCTBYI-OH_II/IG MUKW COBMAAAOT C MUKaMH PACTBOPUTEIISI U BOABIL.

ITpumeprr B Tabauue 3 nmonyvanu cnocoOOM, aHAJIOTHYHbIM AJ1s1 mosty4enusi [Ipumepa 120.

Taoauua 3

Haoa. B
Crpykrypa MW MC non RT QC Meton

éﬂé’
121 NH 6 D 440,5 | 4413 1,44 QC-ACN-

Do TFA-XB

I pumep

|
.z

|
(0]
QC-ACN-
122 é[NH 0 b 4685 | 4693 | 2,02 A AXB
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Ipumep

Ha0ua. B

No. Crpykrypa Mw MC won RT QC Meton
;—N
N\ (0]
é[é QC-ACN
123 S Lo 4885 | 4893 | 174 | oo
2N N7
H
AN SN
v/g °
(o
w
N
N\ (0]
(EECI)
QC-ACN-
124 511,6 512,3 1,33
NH O D AA-XB
“ i N D
AN SN
v/g °
(o
)
S
Ny
|
o} QC-ACN-
125 é[ 5106 | 5112 | 128 S AXB
NH O D
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Ipumep
No.

Crpykrypa

Ha0ua. B
MC uon

RT

QC Merton

126

510,6

511,3

1,1

QC-ACN-
AA-XB

127

582.6

583,2

1,26

>

QC-ACN-
AA-XB

128

588.7

5893

1,45

2

QC-ACN-
AA-XB
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Ipumep
No.

Crpykrypa

Ha0ua. B

MC uon RT

QC Merton

129

564,6

565,2

133

QC-ACN-
AA-XB

130

615,7

616,2 1,34

>

QC-ACN-
AA-XB

131

615,7

616,4 | 0,94

2

QC-ACN-
TFA-XB
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Ipumep
No.

Crpykrypa

Ha0ua. B
MC uon

RT

QC Merton

132

578.6

579.4

1,53

2

QC-ACN-
AA-XB

133

603,7

6042

1,44

>

QC-ACN-
AA-XB

134

577.6

578.4

1,41

2

QC-ACN-
AA-XB
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pumep Haou. B
No. Crpykrypa Mw MC won RT QC Meton
0]
\f—_o
<—N
-,
NI
135 Ny © | 610,7 611,4 1,94 Qf:}glg-
O
NH O D
D
/I NkD
H
AN SNN
v/g °
N
>=o
<-"N
",
S
136 581,7 5823 1,37 Qfﬁ)((ﬂ;-
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Ipumep
No.

Crpykrypa

Ha0ua. B
MC uon

RT

QC Merton

137

6247

625,3

1,7

QC-ACN-
AA-XB

138

z
4

568,6

5693

1,46

2

QC-ACN-
AA-XB
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Ipumep
No.

Crpykrypa

Ha0ua. B
MC uon

RT

QC Merton

139

591,6

592.4

1,17

2

QC-ACN-
AA-XB

140

566,6

567,3

1,13

2

QC-ACN-
AA-XB

141

602,6

603,3

1,25

2

QC-ACN-
AA-XB
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
DD
o, FP
NH
142 %'N'\'/ Ng —_O~,\\l . sal6 | 5423 | 174 Qfﬁgj'
\ N._ O
NH N
Y%
NH,
S
Ny O
5
QC-ACN-
143 NH © iD 4415 4422 1,13 AA-XB
TV
v
Eo
S
N O
|
o QC-ACN-
144 é[ 5326 | 5333 | 167 TFAXE
NH O D
2 N)<D
H
N SN
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
o=
NH
=N
Ny O
é:é QC-ACN
145 " A 4835 | 4842 | 1,16 A AXEB
&P
2 N7
H
N SN
v
0
0" 'NH
=N
Ny O
|
o QC-ACN-
146 é[ 519,6 520,2 1,08
N o D TFA-XB
2 N/I<D
H
N SN
v
DD
o D
NH
N== — C-ACN-
147 Ne 0T ooy 5266 | s272 | 123 | @
%'N; \N‘ N - AAD
N
1
DD
o, )P
NH
N
/ - C-ACN-
148 N, N O 508,5 509,2 1,02 Q
N; S TFA-XB
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pumep Haou. B
No. Crpykrypa Mw MC won RT QC Meton
%
HN
‘N\
\ N
{ QC-ACN-
149 NH o 539,6 540,2 1,35 AA-XB
HN -
0
NN D
H]/D °b
~
o)
Y
o)
NH
=N
\ N
S \>‘NH - -
150 HN © 567,6 5683 1,82 QC-ACN
,O \ O— >\‘D AA-XB
b
o]
%
HN
=N
\ N
{ QC-ACN-
151 NH o 534,6 535,2 1,26 AA-XB
HN -
o o)
H\\N / D DD
N
Y%
DD
o. FP
NH
152 N=N \n o— 513,5 514,2 1,05 %%ﬁg;_
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le\?xep Crpykrypa MW I\I-iacﬁ';'ol; RT QC Meton
D D
o. P
NH
N—_ - - -
153 4| Ny ML ooy o | 6127 | 6133 1,5 QfAA)E;j
H -
—NH ©/<\NJ\/N\H/\NJ\O/\<
o} o |
D D
O D
NH
N= — QC-ACN-
154 <S'N\ / NH O‘)'\“\/H 512,5 513,1 0,81 TFA-XB
N\ N P
NH N
o] \g/\H
D D
O D
NH
N= QC-ACN-
’ O"‘
155 %’Nﬁm—i O ] 4985 4992 0,8 TFA-XB
\§ | N
NH N NH
é T
Hz'X:N\
Ny
I
é{o QC-ACN-
156 NH O D 467.5 4682 0,86 TFA-XB
2 NkD
H
AN SN
v/g °
DD
o) N>:|’D
157 N= o— 5986 | 5993 145 | QC-ACN-
% Ny /N - o J< AA-XB
S P
NH )\/N
r T
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le\?xep Crpykrypa MW I\I-iacﬁ';'ol; RT QC Meton
?»o
e
S
N O
|
158 é[o 539.6 | 540,1 | 1,58 Qf:}glg-
NH O D
& NkD
H
HN SN
v
DD
O D
NH
N=
{ NH O QC-ACN-
159 4 N>\§ O\,\\l | 568,6 569,1 1,21 AA-XB
NH \N/‘\/N\H/\N/\]
o L o
DD
o, )P
NH
[ )Nd 97 QC-ACN-
160 4 "\ 7 o-N 581,7 | 582.1 1,03
%’NH \j\/NTI/\N/\ AA-XB
DD
o )P
NH
PN o
161 4 "\t N 6677 | 6682 | 1.13 QT%?%‘;
NH \N/K/NfN/ﬁ i
0 K/NTO\K
0
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Hp&'xep CrpykTypa MW ﬁ*‘cﬁf‘; | RT | QCMeron
D D
19) D
NH
N= —
7 NH - -
162 Ny 7 ON 567,6 568,3 0,94 QfAA)E;j
NH \N)\/N\H/\N/\ -
o] NH
DD
o) D
NH
N - - -—
163 Ny )L oy 6457 | |6464 | 004 | QEACN
%, S AR TFA-XB
NH N \n/\N
o N
(0]
%0
®,
N
S
Na O
|
(0] - -
164 5506 | 5600 | 127 | QCACN
’ ’ ’ AA-XB
NH O DD
/| N/kD
H
aN SN
v/g °
>—NH —N
fe} Na O
éﬂé
QC-ACN-
165 NH O )D< S 509,5 | 5102 | 1,07 TEAXE
r N D
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
o)
—8§-NH=N
& Ng O
é[é QC-ACN
166 8 o 5456 | 5463 | 137 S AXB
N
H
N SN
v
DD
O D
NH
N= _ - -
167 <ng'\ P o 5556 | 5563 | 165 | i
N\ N.__O
NH
K
\
NH
=N
Ny
|
o) - -
168 4555 | 4s62 | o0gs | QUACN
TFA-XB
NH O D
XD
2N N D
H
N SN
v
0 \N—-—
=N
N\ (0]
|
o) - -
169 é[ 5336 | 5342 | 123 | QCACN
NH O D TFA-XB
XD
2 NTD
H
HN SN
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Ipumep

Ha0ua. B

No. Crpykrypa MW MC won RT QC Meton
D D
o, )P
NH
N=
’ o— - -
170 N§ N 0N 5276 | 5282 | 120 | QC-ACN
S AA-XB
o)
D
D>L_D
NH
N= — QC-ACN-
171 N ) o 5225 | 5232 1,3 A AXB
NH Y N\ﬂ/\\\N
o)
D D
D
NH
N= QC-ACN-
/ o—
172 %’N\/ NH On | 540,6 541,3 1,26 AA-XB
\ |
NH EN NT
1
o=
N—-—
S
Ny
|
o QC-ACN-
173 é[ 4975 4983 1,26 AAXB
NH O D
NkD
H
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
OH
=N
Ny O
5
QC-ACN-
174 T /D]<D 4425 4432 1,18 AA-XB
Z NTTD
H
N SN
v
D D
o D
§NH
O~ QC-ACN-
175 %ﬁ ©,< )\ 5576 | ss81 | 158 | D
SNo AN
D D
D
NH
QC-ACN-
176 < O‘N ° 527,6 528,2 1,23 AA-XB
N\ \ 0
N N/\/ ~
D D
o, P
NH
N= _ QC-ACN-
; 0
177 ‘ Ny /) NH \,\\I o 513,5 514,2 1,09 AAXB
NH \N)\/U\N/\/O'i
e} H
D D
o )P
NH
N=
7 o— - -
178 N M o o 4975 | 4982 | 106 | QCACN
SP TFA-XB
NH N N/\
o] H
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pumep Haou. B
No. Crpykrypa Mw MC won RT QC Meton
0
™
o)
iN\
N\ (0]
I
o} QC-ACN-
179 é: 539,6 540,0 1,23 AA-XB
NH O D
2 N)<D
H
AN SN
o}
/
<—N
w,
=
Ny
|
o QC-ACN-
180 524.6 5253 1,05 AA-XB
NH O D
2 N)<D
H
AN NN
V/& °
HzN'giN
N O
éﬂé
181 NH O D 4555 456,0 1,1 QEZE((:I]SI_
2 N/I<D
H
AN SN
v/g °
DD
o. WP
NH
N=
N’ NH O— _ QC-ACN-
182 %' s/ C \o,\\] 0. 513,5 514,2 1,38 AAXB
NH N)\r ~
T
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
o=
H
"N
N O
I
o} - -
183 4975 | 4984 | 1,01 | QEACN
TFA-XB
NH O D
LD
2 N7
H
AN NN
v
0
0" NH
Ny
|
O QC-ACN-
184 533,6 534,0 1,32 AA-XB
NH O D
AN SN
v
o)
NH
=N
\ N
; ? NH NH QC-ACN-
185 o~ b o b 641,7 642.4 221 AA-XB
Na N O/ DD
>(O NJ\OJ<
H
HO,
e
Ny
éﬂl
0
QC-ACN-
186 ¥R %o 470,5 | 4712 | 138 S AXB
2N N D
H
AN SN
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
o AP
s ot
Np N s ¢ \rN A
N — - -
187 P Yo oW 5276 | 5282 | 1.16 Q&_gj
i
OH
DD
0,
Ty
0 72\
o\ o} N - -
N N 7 o QC ACN
188 o \_/ o N 543,6 544,2 1,29 AA-XB
S0 N o)
H o On
—tOH
HoN
=
N O
éﬂé
QC-ACN-
189 NH O )D<D 485,5 486,4 1,07 AA-XB
2 NTTD
H
HN SN
v
DD
P\ o ¢ \N
NeN 7 N/ QC-ACN-
190 \)OL yN 541,6 | 5423 | 1,04 TEAXE
N o
H oK
H2N|-'§7
=\
Ny
b
QC-ACN-
191 9 9o 4555 | 4564 | 1,14 S AXB
Z NTTD
H
N SN
v
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
DD
o )P
NH
N= QC-ACN-
/ o—
192 N>\§NH o 513,5 | 5142 1,2 TFAXE
%,NH \NJ\_/N\H/O\
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DD
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NH
N= _ QC-ACN-
193 %’N\ )N ou 5556 | 5563 | 1,76 A AXE
\ N.__O
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Ny O
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QC-ACN-
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v
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
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o )P
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N= _ QC-ACN-
! o)
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DD
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pumep Haou. B
No. Crpykrypa Mw MC won RT QC Meton
HO,
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N O
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=N
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H
N SN




118

pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
QC-ACN-
205 557,6 558,2 1,07 TFA-XB
Q
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_N\
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NH NH QC-ACN-
206 OQ‘ 3 ) 641,7 | 6422 1,99 TFAXR
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N O
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Ipumep

Ha0ua. B

No. Crpykrypa MW MC won RT QC Meton
J
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|
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pumep Haou. B
No. Crpykrypa Mw MC won RT QC Meton
HzX:N\
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QC-ACN-
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Ipumep
No.

Crpykrypa

Ha0ua. B
MC uon

RT

QC Merton

|
h QC-ACN-
216 é[ 531,6 | 5322 | 1,83 A AXEB

|
0
QC-ACN-
217 é[NH ° 441,5 442,1 0,83 TFA-XB

469,5 470,2 1,39 QC-ACN-

218 NH O ’ AA-XB

NH NH QC-ACN-
219 OQ‘ s ) 627,7 628,4 2,09 AAXE
7\ D
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
DD
0 / \ QC-ACN-
o\ o N
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o
o
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-
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|
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
o=/
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Meton
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pumep Haou. B
No. Crpykrypa MW MC won RT QC Metona
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Ipumep
No.

Crpykrypa

Ha0ua. B

MC uon RT

QC Merton

236

514,6

2,14

2

515,0

QC-ACN-
AA-XB

237

535,6

536,3 0,81

2

QC-ACN-
TFA-XB
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551,6

5523 0,88

2

QC-ACN-
TFA-XB

IIpumep 239



127

5-(3-((6-(nuxnonponankapooxkcamuao)-3-((merua-d3)kapdamon)nupuaasud-4-

WJI)aMHHO)-2-MeToKcHpeHn1)-N,N-ATuMeTHITHA30J1-2-Kap0oKkcamMu
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Cranus 1:

IepemeranHyto cMech 3THI 2-OpoMTHa3o-S-kapbokcmnata (116 mr, 0,491 MMoIb), 2-METOKCH-
3-(4,4,5,5-terpameruii-1,3,2-nuokcadboponan-2-wn)anwinaa (135 wmr, 0,540 mmonb) u 1,1'-
ouc(ou-rper-Oytundochuno)pepporern mnammaaus auxyopuaa (16,01 wmr, 0,025 wmmons) B
nuokcane (4 M) nerasuposajiu 6apObOTHPOBaHUEM a30Ta Yepe3 CMeCh B TeUeHUE S MUHYT. BBICTpO
nobasnsin 2 M K3PO4 (Boxn.) (0,737 mit, 1,474 MMOIb), M pEaKIIHOHHYIO CMECh HArpeBaJlu MPU
100°C B Teuenue oguoro yaca. JKX-MC nokasana moyjHoe npeoOpa3oBaHHUe B IIEJIEBOI MPOAYKT.
PeakIOHHYI0 CMECh OXJIAKIAIH 10 KOMHATHOM TeMIepaTypbl. PeakIMOHHYIO CMeCh pa30aBJIsiin

EtOAc (75 M) u 3aTeM BBICYLIMBAIN HAJ CYJIb(PAaTOM HATPHS, GUIBTPOBAIH, KOHIEHTPUPOBAIIH
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¥ OUHMIIAJIH C TOMOIIBIO (i uI-xpomarorpaduu, smonpys 0-100% EtOAc B rekcanax. [Tomyuanu
sTun 2-(3-amMuHO-2-MeToKcH(peHnT)THa30-5-kapookemnar (84 mr, 0,299 mmons, 60,8% BbIXOM)
B Bujie kentoro Macaa. JKX-MC m/z 279,2 (M+H)"; BOXX 7z 0,86 mun (BOXKX, Meron A).
Cranus 2;

K pactBopy 4,6-nuxnop-N-TpuaeritepomeTninupunaszud-3-kapookcamuaa (62 mr, 0,297 Mmodb)
u oSTun  2-(3-amMuHO-2-MeToKcudeHmn)Tnaszon-S-kapookcunara (83 wmr, 0,297 wmmonb) B
terparuapodypane (2,5 M) npu KOMHATHOU Temreparype nodasisiu o kamwisim LIHMDS, 1 M
(0,741 mn, 0,741 mMonb) B TeueHue S MUHYT. [lonyueHHBIH B pe3yJIbTaTe pacTBOP MEPEMELITHBAIN
IIPU KOMHATHOW TemriepaType B TeueHue 30 MuHyT. PeakiMOHHYI0 CMeChb OCTaHaBIUBAIU 1 M
HaceimenHoro pacteopa NH;Cl. TTonyuennyto B pesynbrate cMech paznensuin mexay EtOAc (30
M) u HackimeHHbIM pacTBopoM NH4Cl (30 mur). Opranuyeckuii CIOW MPOMBIBAIH COJIEBBIM
pactBopoMm (30 mu), BeicymuBain (NaxSO4) U KOHIEHTPUPOBAIH 10 SIHTAPHOT'O Macia, KOTOpoe
xpomarorpaduposanu Ha 12 r kaptpumke ¢ cunmkarenem ISCO, smoupys rpaguentom 0-60%
EtOAc/rexcan. OunineHHble (pakuuy KOHIEHTPUPOBAIH C mosydeHuem 3T 2-(3-((6-xmop-3-
(TpuneiliTepoMeTIIIKapOAMONIT) TUPU A3 UH-4-1I1)aMUHO )-2-MeTOKCH(EHIIT) THA30I-5 -
kapOokcunata (80 mr, 0,176 mmonb, 59,2% Bbixon) B Bune Oesoro TBepaoro Bemectsa. XKX-MC
m/z 451,2 (M+H)"; BDXKX fr 1,02 mun (ananutuyeckas BOXXX, Meron A).

Cranus 3:

Cwmech 4-(3-((2-xnop-5-(TpunerTepoMeTHIKaPOAMOMIT ) TUPUIUH-4-11)aMHHO )-S-hTOp-2-
meTokcudenmn)-N-(2-meTokcuaTII ) THa30-2-KapOokcamuaa (80 mr, 0,177 mmons), Xantphos
(20,53 wr, 0,035 mmonb) 1 ukiIonpornankapbokcamuna (75 mr, 0,887 mmoinb) B arokcaHe (3 mur)
nerazupoBaiu 6apOOTHPOBAHUEM a30Ta Yepe3 Hee B TeueHue 5 MunyT. 3atem nodasisin Cs2CO3
(231 wr, 0,710 mmonp) u Pda(dba)s (16,25 mr, 0,018 MMoOIIB), COCYA TepMETHYHO 3aKPbIBAIH, U
peakuuoHHyr cMmech nepememuBanu npu 130°C B teuenue 45 munyT. 1o manasm XKXX-MC
peakius ObUTa 3aBeplIeHa. PeakIIMOHHYIO CMeCh OXJIaXKIaId 10 KOMHATHOM TEMITepaTyphbl, 3aTeM
KOHIICHTPUPOBAJIH U Cpasy 3arpykaiu Ha KoJoHKy ISCO 12 r anst 04MCTKH ¢ MOMOIIBIO (hIIdII-
xpomarorpadun, smoupys 0-15% MeOH B DCM. Tonywamn ostun  2-(3-((6-
(umkonponaHkapOoKcaMuo)-3-(TpuaenTepoOMeTUIIKapOAMOIT ) TUPUAA3HH-4- 1T )aMHHO )-2-
MeToKcu(peHm)Traszon-S-kapookcunar (66 mr, 0,129 mmons, 73,0% BbeIXOn) B BHAE OJenHO-
xentoro Teepaoro Bemectsa. JKX-MC m/z 500,2 (M+H)"; BDXKX #r 0,89 MuH (aHanuTuueckast
BOXX, Meron A).

Cranus 4:

K pacTBopy 3T 2-(3-((6-(xmkonponankapboKcaMuI0)-3-

(TpuneliTepoMeTHIKapOAMONIT ) TUPH A3 UH-4-HJT)AMUHO )-2-METOKCU(PEHNIT ) THA30JI-5-
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kapOokcunara (41 mr, 0,082 mmounb) B THF (2 mi) noGasmsmu pacteop ruapokcuaa autusi, H2O
(4,13 wmr, 0,098 mmonb) B Boze (0,5 mu). [lonydeHHbIH B pe3yJbTaTe pacTBOpP MEPEMEIINBAIN TPU
KOMHATHOH TeMIlepaType Ha TPOTSHKEHWHM BBbIXONHBIX. JleTyunme BemecTsa yAalsuid MOJ
BaKyyMOM c MOJy4YEeHUEM 2-(3-((6-(mxnonponankapbokcamuo)-3-((MeTu-
d3)kapbamornn)mupunasuH-4-1j1)aMUHO )-2-Me TOKCU(DEHUIT ) THA30J1-5-KapOOHOBOH KHUCIIOTHI, COJIb
murust (38 mr, 0,081 mmoinb, 98% BBIXOA) B BUAE JKEITOrO TBEPAOTO BemecTra. [IpuMeHsum kak
ectb. JKX-MC m/z 472,4 (M+H)"; BOXX #r 0,72 mun (ananurudeckas BOXX, Meron A).
Cranus 5;

Cwmech 2-(3-((6-(mmxnonponankapbokcamuno)-3-((merun-ds )kapOamorn))mupugazun-4-
WJT)aMUHO)-2-MeTOKCU( EHIIT)THA30JI-5-KapOOHOBOM KUCIOTHI, coJib iuTus (13 mr, 0,028 mmoub),
numermnamuHa, 2 M B THF (0,069 mu, 0,138 mmouns), BOP (18,29 mr, 0,041 mmous) u EtsN (0,019
mi, 0,138 mmons) B DMF (0,5 M) B30anTbiBaiu pu KOMHATHON TeMIIepaType Ha MPOTSKEHUN
Houu. [To manubiM JKX-MC peaxiust Obiia 3aBeplieHa, 3aTeM PeaKLMOHHYIO CMeCh pa30aBsiu
no 1,5 wmn  wmeraHonom,  QuubrpoBanm u  oummanu.  [lomywamum  2-(3-((6-
(umkonpomnankapOokcaMuio)-3-(TpuaenTepoMeTHIKapOaMONIT ) IUPUAA3HH-4-JT)aMHHO )-2-
merokcudenmn)-N,N-qumerunruazon-5-kapookcamun (1,9 wmr, 3,70 mxmons, 13,41% BbIxon).
XKX-MC m/z 499,5 (M+H)"; BDXX & 0,72 mun (ananurudeckas BOXX, Merox A); 'H IMP
(500 MI'u, DMSO-ds) 6 11,35 (s, 1H), 10,96 (s, 1H), 9,18 (s, 1H), 8,30 (s, 1H), 8,12 (br d, J=8,1
I'u, 1H), 8,06 (s, 1H), 7,59 (br d, J=7,7 I'u, 1H), 7,38 (t, /=7,9 'y, 1H), 3,80 (s, 3H), 3,53 - 3,40
(m, 3H), 3,25 (br s, 2H), 3,17 (br s, 1H), 3,04 (br s, 2H), 2,56 - 2,53 (m, 1H), 2,06 (br s, 1H), 0,86
- 0,77 (m, 4H).

ITpumeps B Tabmune 4 nmosnyyanu criocoOOM, aHAJOTHYHBIM 1711 mosty4ueHust [Ipumepa 239.

Tabauua 4
pu
mep CrpykTypa MW 1{-1/12(136';'()]; RT | QC Meroxa
No.

' QC-ACN-
240 <gr § ©’< ]}(N 569,7 570,2 1,29 AAXB
\/\N




130

Hpu Hab6.1. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
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Mpu Haoa. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
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glem ¢ Mw | Haors | oo oC M
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Hpn Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
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Hpu Hab.a. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
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Hpu Hab.a. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
D D
o D
NH
N=
{ NH O - -
263 <&FN\/ O’jl\;‘ 5286 | 5293 1,32 ngﬁ)(g
NH S N o~
d 18
DD
o, FP
NH
N=
’ NH o— - -
s QP[] e |0 |08
H -
s . > \([3]/\\\“
50
0" NH
s;_/‘N
éﬂé
QC-ACN-
265 w0 D 534.6 5354 1,07 TFAXB
2 N)<D
X N H
HN” N
v
DD
o D
NH
Nl—_ NH O— QC-ACN-
266 <S'\ / C ;\l]\/H ] 514,6 5154 1,42 AA-XB
NH S \n/ ~
o o}




137

Hpu Hab.a. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
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Hpu Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
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Hpu Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
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Ipn Ha6a. B
Mmep CrpykTypa MW MC won RT | QC Metoa
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o D
NH
283 N 5146 | 5153 | 1,39 QACAA;(:E;'
\ ) 0 -
%NH O%S]\NJ\/O\
o) H
D
Q Yo
NH
N= - -
284 N )N O 5006 | s102 | 133 | QUACN
\_/ ’Nl BN AA-XB
NH s NJ\/
o) H
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Mpu Haoa. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
\
N_-—
<
SN
éﬂé
QC-ACN-
285 497,6 4983 1,36
NH O D AA-XB
kP
Z N D
o JH
HN” N
o
Q
T
<
S /N
|
0 QC-ACN-
286 éi 567,7 568,5 1,58 AA-XB
NH O D
/I N“ D
HN SN
v
N D P
r X 9
- h N QC-ACN
287 NH o —o I AN o 593,7 5943 0,91 TFA-XB
OJ\ES HN
|/
N
D D o
OxNH _ ‘?C_
H O s
NEN N ) QC-ACN-
288 o \©/QN 579,7 580,3 0,9 TFA-XB
NH
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Hpu Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
NH
5
SE’N QC-ACN
| - -
289 e} 560,7 561,2 1,56 TFA-XB
NH O D
D
2 NkD
H
AN SN
v/g °
DD
Q. ¥op
q NH
290 | N;\fm o o 5 5566 | 5572 | 125 %%ﬁg;
NH &S N/\)J\O/
N | H
N
{
"
S /N
|
o QC-ACN-
291 é[ 5126 | 5133 | 156 | S
NH O D
2 N)<D
H
N SN
v/g °
,(N~
oS
N
éﬂé
QC-ACN-
292 5266 | 5272 | 1,67
NH O D AA-XB
b
2NN D
H
AN SN
v/g °
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Hpu Ha0u. B
Mmep Crpykrypa MW MC I/I.OH RT | QC Meron
No.
Q%
NH
293 N W 5957 | 5963 | 136 | QEACN
<2~NH ©\<SJ)LN/\/\N AA-XB
T E T 0
|
®
N
=
S_/N
' QC-ACN-
294 g:[o 5677 | 5684 | 1,18 X
NH O D
D
/| N)<D
H
HN” SN
v/g °
o
N
=
N
' QC-ACN-
295 é[o 5817 | 5824 | 145 B
NH O D
D
/I N)<D
H
AN SN
v/g °
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ll;alre):)l CrpykTypa MW Haba. s RT | QC Meton
MC uon
No.
/
)
NH
%
SE_/N C-AC
296 b 576,7 5774 1,77 QAA_XE;'
NH O D
D
= N)<D
I H
Ve
v/g °
OH
GE
.t
297 Sy | 5827 | 583,22 142 | QC-ACN-
E:[O ’ ’ ’ AA-XB
NH O D
D
/l N)<D
H
HN \N'N
0
0 0
N S HN
@Q Ly )
N QC-ACN-
208 -0 ANTN_y 586,7 | 5872 1,92
" AA-XB
D 0]
DD
D D
Q.
N e QC-ACN
299 o M N o o hY 581,7 582,4 1,17 . )
NH Sj)kN/\Q AA_XB
<):S“<\ H
N
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Hpu Ha0a. B
Mep Crpykrypa MW MC I/I.OH RT QC Metoa
No.
DD
A D
N NH
300 0 N}\?NH o— o 500,6 | 5104 | 1,37 Qfﬁg'
NH S
J\ @‘«ﬁﬁ/\\\
N
.
Nee NH
01 | g N om g oy 5677 | sesa | 114 | QEACH
NH S A~N AA-XB
» I H
N
<lj\,o|-|
=
S /N
|
(0]
302 é[ 5546 | 5554 | 141 | QUACN-
NH O D AA-XB
)<D
H
HN \N'N
v/& °
’<NH
ne
dN
éﬂé
QC-ACN-
303 5126 | 5133 1,57
NH O D ’ ’ ’ AA-XB
)<D
/| N D
H
N SN
v/g °
DD
Q D
= QC-ACN-
304 o M)W oon o } 555.6 | 5563 121 R
NH S /\/N
a Orr-'y
N 0]
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Hpn Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
DD
QA Yb
NH
= C-ACN-
305 N NH 540.7 541.4 1.84 Q
e} \ / O— (0] > > 5 AA-XB
JLNH @‘{SJ)‘\N/\)\
N I H
N
HoQ
NH
<
S /N
| QC-ACN-
o)
3006 568,7 569.4 1,35 AA-XB
NH O D
D
AN SN
v/go
/
ke,
NH
=
SN
| QC-ACN-
307 | 5957 | 5964 | 1,06 | Tiin
NH O D
D
2 N)<D
H
AN SN
v/g °
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—y Haoua. B
Mep CtpykTypa MW MC non RT QC Meroa
No.
N
.
hd QC-ACN-
208 % S 6147 | 6154 | 206 | “ 2 p
NH O D
D
“ 3 N)<D
H
T Ve
v/g °
)(NH
.
S N
EZEJ)
QC-ACN-
309 W o o 526,6 5272 1,55 TEALXE
kP
/| N~ D
H
N SN
v/g 0
DD
o
\ NH
9 C-ACN-
310 o N)j\NH O§S 0 526,6 527,2 1,7 QAA-XB
NH
DD
o o
N NH
311 o N;\jNH O— o 0 541,6 542.1 1,16 QC-ACN-
/\)j\ AA-XB
J\NH G\{SI \ \H,
\ H
N




Ipu
Mep
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No.

Crpykrypa

MW

Haoua. B
MC uon RT | QC Meton

312

553,6

QC-ACN-
1,18 A

313

510,6

511,3

QC-ACN-
1,46 A

314

526,6

527,2

170 | QC-ACN-

AA-XB

315

581,7

582,2

QC-ACN-
AA-XB
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Hpn Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
DD
N= QC-ACN-
316 o NjNH e o 5407 | s4L4 | 157 | L 0S0
NH S NSNS
» Il H
N
DD
N QC-ACN-
317 . N&NH e o 5557 | ss62 | L1 | S n
NH S N/\/\N/
\ | H |
N
<
fz
.
S N QC-ACN-
318 cl) 635.8 318.,8 1,14 TFA-XB
NH O D
D
B HkD
AN NN
v/g °
N/"
R,
NH
.
N
319 é[cla 6238 | 3128 | 1,13 %%ﬁ%\;
NH O D
D
[ HkD
HN NN
v/& °
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Hpu Haoa. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
&
“
S_/N
I
o QC-ACN-
320 é[ 538.,6 5393 1,76 AA-XB
NH 0 D
[ Nk"
AN NN
v/g °
D D
o D
NH
321

QC-ACN-
. 583,7 584,3 1,33 AA-XB
= 7 \ H
<S,-NH ©‘< ]}(N

S ~N
DD
o. YD
N QC-ACN-
322 S o——N\ H 596,7 597.2 0,9 | TEAXB
7
NH S]ﬁ}/N\/\N
§ . O
NH
(’ 0
e
e
S 2N
' QC-ACN-
O
323 é[ 581,7 5824 137 A AXEB
NH O DD
B NkD
HN NN
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Mpu Ha0a. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
0 >LD
NH
324 >§: 595,7 596,2 1,16 (?F(liﬁ()g-
©/<jﬁ(N\/\’O/
S
N
.
325 " 5967 | s97.1 | 175 | QUACK-
o) ? ’ ’ AA-XB
NH O D
D
[ HkD
AN N
v/g °
\
}“j
NH
<
SN
| QC-ACN-
326 | 567,7 | 5684 | 1,02 | oS
NH O D
D
B NkD
HN NN
v/g °
DD
DA< o
HN
~0  HN—? QC-ACN-
327 y l N\ N 579,7 580,4 1,05 TFA-XB
N © °
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Hpu Haoua. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
B\
<
<N
éﬂé
QC-ACN-
328 524.6 525.3 1,59
NH O D ’ ’ ’ AA-XB
LD
NP
i NN
v/g °
Q
\
NH
.
" QC-AC
| -ACN-
329 é:o 581,7 582,4 1,07 TFA-XB
NH O D
D
B HkD
HN NN
v/& °
97
NH
<
<N
' QC-ACN-
o)
330 é[ 817 | 5822 | 1,09 | o yp
NH O D
B NkD
HNT NN
v/g °
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Hpu Hab6.1. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
(0]
NH
o
N
s
SN
|
331 é[o 567,6 568,2 1,32 Qfﬁg-
NH O DD
B ﬁkD
AN NN
v/g °
DD
0 D
NH
332 M i o 0 6117 | 6124 | 124 | QAT
"= AT OHb l
<S/‘NH SjﬁrN\)\/N
o}
D D
333 N\ 0— 611,7 612,4 2,18 QC-ACN-
N_’ /N\ " OHb AA'XB
<SFNH s]ﬁrN\)\/N
(0]
\
N.—-
8
.
SN
| - -
334 é[o 5537 5543 1,39 QACA‘fg
NH O DD
B NkD
HN NN
VA °




155

Hpn Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
NNH QC-ACN-
335 § . 583,7 584.,4 1,08 TFA-XB
]\NN\/\/NV
NH
o
e
o s
S N
I
o) QC-ACN-
336 gj[ 5676 | 5683 LIT | SpAXB
NH O )D<D
[ NP
HN NN
o)
—N
NH
<
S N
|
o) QC-ACN-
337 é{ 567,7 | 5683 | 1,04 | LS 0
NH O D
[ HkD
AN NN
v/g °
o)
%NH
Z N
N _ _
338 S\l(©\” 593,7 | 5944 | 1,16 QfAAg
@ >_<\/N O HNTTO )
— 'NH /\\
DDD
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gfn CrpykTypa mw | Ha0LB | by ¢ Mero
p PYKTYp MC uoHn A
No.
DD
o D
NH
339 Y P 5837 | 5844 | 100 | QEACN-
= 71 H I > > ’ TFA-XB
NH S N
(0]
DD
o, )P
NH
N —
340 N’§NH & 5817 | 5824 | 118 | QU-ACN-
— 7 H B B} ) _
%/NH ©/<3]WN\/\/’D AA-XB
0
DD
o P
NH
N . - _
341 N'§NH \ NL 6388 | 6395 | 097 %(12“ ﬁcxlg
y H =
<&,/NH @f<sk(NWNJ
0 0
é)H
(—N
w,
®
<
SN QC-ACN-
342 E | 6668 | 6673 1,16 A AXB
NH O D
D
B HkD
HN NN
V/g °
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Hpu Hab6.1. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
-\
N
O
s
SN
| - -
343 é:o 609,8 610,1 1,07 QT% ﬁ_%\;
NH O D
D
HN NN
v/g °
D
DD
o \// Q @/
NH N
P S@L ' QC-ACN
NN N - -
344 ‘D @/LN 6078 | 6084 | 132 | “ 0 p
A\rNH
(0]
HQ,
4
.
S_/N
345 éﬁ; 540,6 541,3 1,29 QAcﬁg'
NH O D
D
[ NkD
AN NN
v/g °
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Mpu

Haba. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
HO
N
0
SN
I
o QC-ACN-
346 é[ 540,6 541,4 1,35 AA-XB
NH O D
X NkD
| H

TFA-XB

0 D
NH
N
1y 0o— - -
347 N§NH N\ 599.7 600,4 1,06 QC-ACN
y H
W O
0 0 O/

0 >LD
NH
\ NH QC-ACN-
348 M 6388 | 6393 | 1,17
l’(N\/\/N AA-XB
349 " eVl

5957 596.4 1.29 QC-ACN-

64 ]\’r J 2 ’ ’ AA-XB
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Ipu Ha0u. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
<7
®
=
dN
350 é[cla 6078 608,2 1,19 ng;‘g((:BN-
NH O D
D
B ﬁkD
HNT NN
v/g °
o
®
=
S_/N
| . .
351 é[o 621,8 622.4 1,08 %%ﬁ%
NH O DD
B Nk"
AN NN
V& °
D D
o D
NH
352 N'N D O’N 5697 570,1 1.06 QC-ACN-
= 7| H | ’ ) > TFA-XB
NH 5NN N
o) o]
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Hpu Hab.a. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
HO,
é
"
353 N 596,7 | 5972 | 134 %%ﬁ%\;
éié
NH O D
D
[ Nk"
HN NN
v
\
N—-—
O
N
S._.N
| QC-ACN-
354 o 5957 | 596,2 1,25 AAXB
NH O D
D
/l N)<D
H
AN SN
v
C-ACN-
355 )\ﬁi“H 0— /\;D 5957 | 5963 | 114 | Q
’ ’ : TFA-XB
O
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Hpu Hab6.1. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
(o
J
N~
SN
|
356 é{o 554.6 555,2 1,51 Qf:g-
NH O DD
/l NkD
H
AN NN
v/g °
D D
357 Ne s60l7 | 5703 | 125 QEAA%I'
0 N\ /NH o 0 ]
NH S N/\/\N/
\ | H |
N
8
"
SN
(EECL
QC-ACN-
358 o b 524.6 525,4 128 | TrAxB
)<D
/l N D
H
HN \N'N
v/g °
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Hpu Hab6.1. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
§H
N
w,
O
N QC-ACN
359 4\ 680,8 681,4 1,22 AA_XB'
EEECL
NH O D
D
H
IV
v/&o
<NH
"~
S_N
|
o QC-ACN-
360 é[ 512,6 513,2 1,59 AAXB
NH O DD
/l N)<D
H
AN SN
v/g °
J
.
N
SN
| QC-ACN-
361 0 6218 6223 1,32 AAXB
NH O D
D
/I N)<D
H
HN SN
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pu
Mep
No.

CtpykTypa

MW

Haoua. B
MC uon

RT

QC Meroa

362

T
<

582.7

583,3 1,44

2

QC-ACN-
TFA-XB

363

567,6

568,2 1,28

>

QC-ACN-
AA-XB

364

526,6

527,3 1,73

2

QC-ACN-
AA-XB
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Hpn Haoua. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
/
Re,
NH
T~
365 Sy | 609.8 6104 1,02 QC-ACN-
é[o > > ’ TFA-XB
NH O D
D
A N/kD
H
N SN
v/g °
DD
QXD
NH
N C-ACN-
366 o Y/ N o— o 5426 | sa3a | 158 | Q
NH S N/\/O\ ’ ’ ’ AA-XB
I H
N
\
N_——
T
d N
(|) QC-ACN
367 o 5126 | 5132 | 128 | SoO S
LD
A ONTD
H
AN SN
v/g °




165

Hpn Haoua. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
\
}Nj
NH
i~
SE_’N QC-ACN
| - -
368 o 581,7 582,3 1,17 AA-XB
NH O D
D
& N)<D
H
N SN
v/JQ °
.
N
P
SN
|
! QC-ACN-
369 é[ 5957 | 5962 | 1,08 | oS
NH O D
2 N)<D
H
AN SN
v/g °
{
N
N
|
O _ _
370 E:[ 5266 | 5272 | 14 | QUACN
NH O D TFA-XB
1D
A ONTD
H
AN SN
v/g °
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Hpu Hab6.1. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.
7
N
N~
S_,N QC-ACN-
371 (I) 6498 650,4 1,26 AA-XB
E:NH O D
D
N N)<D
H
AN SN
v/g °
Q.0
S/
w
N~
SN
| QC-ACN-
372 | 6027 | 6032 | 123 | SN0
NH O D
D
2 N)<D
H
N o
Vg °
DD
o D
NH
N=
N NH ©— QC-ACN-
373 . 4455 | 4464 | 1,19 | SO0
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e Haba. B
mep CrpykTypa MW MC non RT | QC Meron
No.
\
N.—-
e
S /N
l QC-ACN-
o
374 EE[ 415,5 416,4 0,82 TFA-XB
NH O D
= | HkD
\N’N
D, D
o )P
NH
N=
NN\ o QC-ACN-
375 Ng / /N]YH 4986 | 4994 | 065 | oo on
s
Oy
0
376 CNE/’[ S 1405 | aa12 | 101 | QCACN-
0 S)\EjN B ’ ’ ’ AA-XB
N
ol
W
377 W) o o «;D 4966 | 4973 | 074 | QALK
?\1’ H
Q
\@»Nw
378 N\ JNH o 0 /\;ID 481,6 4822 0,79 QC-ACN-
s A AA-XB




Mpu

mep CrpykTypa MW l{l/lacﬁ.;.oz RT | QC Meroxa
No.
\
N——
4
NS
éié
C-ACN-
379 NH O D D 538.,6 539,1 1,07 Q
P | NkD TFA-XB
H
AN SN
N\
SN
_0
A/
N
— \
N\ S
O\
F NH O D QC-ACN-
D
380 2 NkD 556,6 557,1 AA-XB
X N H
HN” SN
N\
SN
_0
\
N——
<
N
(TIC')
QC-ACN-
NH O D
381 %0 5116 | 5122 S AXB
ZNr N
H
AN SN
N3
N—N
/
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169

Mep
No.

CrpykTypa

Ha6a. B
MC uon

MW

RT | QC Meroa

382

614,7 | 615,1

QC-ACN-

134 | 0GR

383

612,7

613,2 | 1,25

>

QC-ACN-
AA-XB

384

QC-ACN-
AA-XB
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Hpu Haoua. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
4
dN
(5[&
C-ACN-
385 NH O Do 484.6 4852 1,34 Q
2 N)<D AA-XB
H
N SN
N3
N—N
/
OH
s:_,N‘
EEECL
386 NH O D 470,5 471,1 0,91 Q'F(liﬁ(}g-
Z N)<D
<« N H
HN” N”
N3
N—N
/
o=
NH
s:_,‘N
(5[&
QC-ACN-
387 NH 0 D 538.6 5393 1,25
D > > ’ AA-XB
2 N/I<D
H
AN SN
N
Na
0
pD
N
NH
N= _ - -
388 N’\/ NH 0 N 596,7 5972 1,33 %%ﬁ%
\ 5“ NH G«S]yn 0 -
0
B X




pu
Mep
No.

CrpykTtypa

Haoua. B

MC uon

RT

QC Meton

389

4972

1 og | QC-ACN-

AA-XB

390

575,1

AA-XB

391

555,0

QC-ACN-
TFA-XB




Mpu

Mmep CrpykTypa MW RT | QC Metoa
No.
4
S /N
S
NH O D
D QC-ACN-
392 2 ”ko 495.6 1,26 AA-XB
AN SNN
N/
'
OH
s;_/N‘
éﬂé
NH O D QC-ACN-
393 p ng 481,6 AA-XB
S | H
AN SN
?
Na
<o
s;_,N‘
(\SEJ)
QC-ACN-
394 NH O )D<D 485.6 AA-XB
2 NTTD
H
AN NN
% °
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Hpu Hab6.1. B
Mmep CrpykTypa MW MC won RT | QC Metoa
No.
OINH
N/
395 i NQ\(S 586,7 587,0 1,48 QC-ACN-
H \\/7’\ AA-XB
o NH, O~ N N’}
NIV
X\
OZNH
QC-ACN-
396 E;\ o 5356 | s361 | 173 | CUACH
s O
e TSN N\)’SN
(0] /\N/\
NH,
N=
/ o—
Ny N N @ QC-ACN-
397 %’ﬁ @4\ T 6068 | 6073 | 112 | " p
NH S
(0]
OINH
p QC-ACN-
398 E} C o 551,6 5521 1,28 AAXE
YN
H / O—OH
a o N HN
0
NH,
N=
) — QC-ACN-
399 566,7 5674 0,64 TFAXB
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Mpu
Mmep CrpykTypa
No.

MW Haoua. B

MC won RT QC Meroa
N/

400 i N S f 565,7
5 H % \ﬂ ’

QC-ACN-
g OS N Q 2002 1 3L TAAxB
2

OH
OZNH
NZ QC-ACN-
401 g NQ\/S 5096 | 5103 | 135 | SN0
o NHH ONG ld\/)’\N’}
2
N
OINH
402 s N S 4 6147 | 6151 | 12 | QCACN-
Ho o Wt ’ ’ ’ TFA-XB
0% “NH, &’»
N, o
P\

N= C-ACN-
403 b /@\( 5216 | 5223 155 | Q
N g ’ ’ AA-XB
H \ﬂD

404

o 495)6 | 4961 | 139 | QE-ACN-
J\NH @%S])LNJ\
\

AA-XB
H
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Mpu Haoa. B
mep CrpykTypa MW MC l/l.()H RT | QC Meton
No.

N7 QC-ACN-
405 ;\ 578,7 579,2 1,27 AA-XB

Qralgs
o
0 MNHZ
7
v)k N NH QC-ACN-
406 H o 410,5 4113 1,39 AA-XB
S
2
OZNH
N7 QC-ACN-
407 Ne | NQ\(S 0 507,6 508,2 1,29 TFA-XB
H /
o \H, ON N b
0
NH,
Ny / NH o— QC-ACN-
408 i S j)LN/\/O 511,6 512,1 1,27 AAXB

IIpumep 409

N-(5-((2-meTokcu-3-(1-meTni-1H-1,2,4-Tpua3o.i-3-u1)peHn1)aMHHO)-6-Me THINMPUAA3HH-

3-HJ1) UM KJIONPONAHKAPOOKCAMH/
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\
N__N

cC

N/
e
N/
| Cl /’f_\ /o
o N_ N
| N Cragus 1 | AN 0 . o Craausi 2 HN
N H,N —_— N 2 e .
SN el N ” S 0o
HoN N| P
SN” N
H

Cwmech 4,6-puxnop-3-meruwnnupuaazusa (112 mr, 0,687 mMMoIb), HUKJIONpONaHkapOoKkcaMuaa

(64,3 wmr, 0,756 mmonb), Cs2CO3 (448 mr, 1,374 mmosb), Xantphos (59,6 mr, 0,103 mMmoib) u

Cranus 1:

Pda(dba)s (62,9 mr, 0,069 mmonb) B 1,4-nuokcane (1 M) momerianu B COCY ISl MUKPOBOJHOBOM
00paboTku, mpoaysanu Nz B TeUEHHE 5 MUHYT, TepMETHYHO 3aKpbIBAIH U HarpeBanu npu 130°C
B TeueHure 20 MmuHyT. OXNaxnanu u GuiIbTpOBaK, 3aTeM OYHINaIu ¢ moMoisio BOXKX. Venosus
BOXX: xononka: Phenomenex Luna, 5 mxm, C18 (30 x 100 mm); MeCN (0,1% TFA)/Boga (0,1%
TFA); 10%-100% rpagueHt B Teuenue 15 munyT, 30 mu/muH. Boigemsuiu Gppakiuu npoaykTa u
pazbasnsu AcOEt (50 mu), 3atem npombiBanu HackieHHbIM NaHCQO; (30 mut), BeICymIuBaiu
Hag MgSO4 ¥ KOHLEHTPUPOBAIHU O] BAKYYMOM € nosiydeHneM N-(5-XJ10p-6-MeTHITHpUAa3HH-
3-wn)uknonponankapookcamuna (35 wmr, 0,165 wmmonb, 24,07% BbxOn). XX-MC m/z
211,9/213,9 (M+H)"; BDXX #r 0,72 mun (ananutudeckas BOYKX, Meron A); 'H SIMP (400 MT'1,
xyopodopm-d) & 9,74 - 9,46 (m, 1H), 8,60 (s, 1H), 2,72 (s, 3H), 1,95 (tt, /=7,9, 4,6 T'y, 1H), 1,22
- 1,10 (m, 2H), 1,03 - 0,92 (m, 2H).

Cranus 2:

Cwmechk N-(5-xyop-6-meTnnnupuaasul-3-mi)ukionponankapookcamuna (10 mr, 0,047 Mmodb),
2-merokcu-3-(1-metun-1H-1,2,4-tpuazon-3-un)anmmmsa (19,30 mr, 0,094 mmons), Pda(dba)s
(4,33 wmr, 4,72 mxmone), Xantphos (5,47 mr, 9,45 mxmons) u Cs2COs (46,2 wmr, 0,142 mMmonb) B
1,4-nnokcane (1 mi) mpoxmysamu N> B TeueHHe S5 MHHYT. PEeakUMOHHBIA COCYZ T€pMETUYHO
3akpbiBanu W HarpeBanu 10 130°C B MukpoBojHax B TedeHue 30 muH. Oxnaxpanu u

buapTpoBaNH, 3aTeM ourIIaH ¢ moMoinbio BOXKX ¢ monyyernem N-(5-((2-meTokcu-3-(1-merm-
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1H-1,2,4-Tpuazomn-3-mi)peHm)aMuHO )-0-Me TUIIITHUPUIA3UH-3 - FUJT ) IUKJIOTIPOTIaHKapOoKcaMuaa
(2,5 wmr, 6,52 mxmonb, 13,81% Boeixom). XKX-MC m/z 380,2 (M+H)"; BOXX & 1,00 mun
(ananutuueckas BOXKX, Merog QC-ACN-AA-XB); 'H AMP (500 MI'y, DMSO-ds) § 10,85 (s,
1H), 8,54 (s, 1H), 7,90 (s, 1H), 7,73 (d, J=6,7 I'u, 1H), 7,37 - 7,31 (m, 2H), 7,29 - 7,23 (m, 1H),
3,93 (s, 3H), 2,56 (d, J=3,1 I', 6H), 1,93 (br. s., 1H), 0,80 - 0,61 (m, 4H).

IIpumep 410
6-(uuxaonponankapooxkcamuao)-4-((3-(5-(2-(auMeTHIAMHHO)-2-0KCO3THJI)OKCA30JI-2-HJT)-

2-meTokcu(penn)amMmuno)-N-(MeTna-d3)nupuaasun-3-kapoéokcamus
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Cranus 1:
K cmecu 3-((6-xmop-3-((meTumi-ds)kapbamMonn)mupuaa3suH-4-11)aMHHO )-2-MeTOKCUO€H3 O HOM

kuciotsl (ceoiika: Wipf, P. ef al.; Org. Lett., 2004, vol. 6, # 20, p. 3593 — 3595) (98 wmr, 0,288
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mMonb) B auxiopmerane (5 mu) u THF (5 mu) noGasmsimu oxcamunxaopuz (0,050 mu, 0,577
mMmonb) U 1 karumo DMEF. TlepememmBanu B TeUeHHE OIHOTO 4Yaca. PEakIMOHHYIO CMeCh
KOHLIEHTPUPOBAIM TON BakyyMoMm, 3areM pactBopsiii B THF (5 wmu). JlobGaBmsimu stun 4-
(Ouc(rpumermncunmia)aMuHo)OyT-2-uHoat (102 mr, 0,375 mmons) u TBAF (0,288 mu, 0,288
mMonb). IlepememmBany npu KOMHATHOH TeMIepaTtype Ha TMPOTSHKEHUHM HOYH, 3aTeM
OCTaHaBIMBAIN BOmOH. PeakuMoHHYIO cMech pa30aBisAM STUIALETATOM M IPOMBIBAIN
HacbimeHHbIM NaCl. Opranundeckuii cnmod BbicymuBanu Han MgSOs, QunpTpoBamu u
KOHIEeHTpupoBaitu. ChIpoe BEIECTBO OUUINAIM HAa KapTPUIDKE C cuukareneM (24 r), mpuMeHss
rpanueHT EtOAc/rexcan (0-100% EtOAc 3a 13 CV) c¢ nonydenuem stun 4-(3-((6-xmop-3-
((meTu-ds )kapOamont)mupuAa3uH-4- 11 )aMUHO )-2-MeTOKCHOeH3aMu10)0yT-2-uHoara (55  wr,
0,123 mmonb, 42,5% Bbixon). 'H IMP (400 MI'n, xnopopopm-d) & 11,10 (s, 1H), 8,28 (br s, 1H),
8,08 - 7,84 (m, 2H), 7,52 (dd, J=7,9, 1,5 I'u, 1H), 7,35 (t, /=7,9 I'u, 1H), 7,02 (s, 1H), 4,46 (d,
J=5,3 'y, 2H), 4,26 (d, J=7,3 I'u, 2H), 3,86 (s, 3H), 1,69 (br s, 3H), 1,33 (t, /=7,0 ', 3H).
Cranus 2:

K cMecH STUI 4-(3-((6-xnmop-3-((metui-ds )kapObamons)mupuaa3uH-4-uia)aMuHO )-2-
MeTokcnbenzamuio)0yr-2-uHoara (55 mr, 0,123 mmons) B CH2Cly (5 M) moGaBisiiin KpeMHUIA.
PeakunOHHYIO CMeCh MepeMellUBaIM MPU KOMHATHOM TeMIepaTrype B Te4YeHHe S5 [HEM.
Peakunonnyro cmech (GuiabTpoBany, xopomo npombiBas 5% MeOH/DCM. ®@unibtpar
KOHLEeHTpupoBaiu. ChIpoe BEIECTBO OUMINAIHM HA KapTpumke ¢ cuinkareneM (12 r), mpumeHsis
rpaaueHT EtOAc/rekcan (0-100% EtOAc 3a 20 CV) ¢ monydenuem >t 2-(2-(3-((6-xmop-3-
((meTumi-d3 )kapOamont ) mUpUAa3HH-4- 1T )aMUHO )-2-MeTOKCU(eHIT)oKca3o-S-un)anerata (40
mr, 0,089 mmonb, 72,7% Bbixom). XKX-MC m/z 449,1 (M+H)"; BDXX # 0,84 mun
(ananmutndeckas BOXX, Meron B).

Cranus 3:

Cwmech STUT 2-(2-(3-((6-xmop-3-((metni-ds )xapOamons ) mupuga3uH-4-1i1)aMUHO )-2-
MeToKkcudeHm)okcaszon-5-mn)aunerara (40 mr, 0,089 mmonp), nukionponankapbokcamuna (7,58
mr, 0,089 mmoip), kapObonata ne3us (58,1 mr, 0,178 mmons), Xantphos (7,73 mr, 0,013 Mmoub) u
Pd»(dba)s (8,16 mr, 8,91 Mmxmodb) B 1,4-quokcane (2 Mi1) MOMEIIATN B COCY ISl MUKPOBOJTHOBOM
00paboTku, mpoaysanu Nz B TeUEHHE 5 MUHYT, TepMETHYHO 3aKpbIBaJu U HarpeBaiu npu 130°C
B TeueHue 20 muHyT. [Tocie oxyakneHus PeakMOHHYIO CMeCh Pa30aBisuid 3THJIALETATOM U
npombiBasii HackimeHHbIM NaCl. Opranuueckuii cioit BeicymmBanu Hax MgSQy, GunbTpoBaiu
U KOHIeHTpupoBain. CrIpoe BEIIeCTBO OYHINAIN Ha KapTpuke ¢ crukareneMm (12 r), mpumeHsis
rpaaueHT EtOAc/rekcan (0-100% EtOAc 3a 21 CV, 3arem ynepskusanue npu 100% 3a 9 CV) ¢

MOJyUEHUEM 3TUI 2-(2-(3-((6-(umknonponankapOokcamMuao)-3-((MeTui-
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d3)xapbamonn)nmupunasuH-4-1i1)aMuHO )-2-MeTOKCU(eHmIT)oKkcazon-S-mn)aunerara (31 mr, 0,062
mMmonb, 69,9% Beixon). K cmecn stun 2-(2-(3-((6-(umknonponankapbokcaMuao)-3-((mMerui-
d3)xapOamonn)nupua3uH-4- 11 )aMUHO)-2-MeToKcneHmn)okcaszon-S-mnanerata (31 mr, 0,062
mmonb) B THF nobasmsin 1 5. NaOH (1 m). TlepememmBany npyu KOMHATHOH TeMmeparype B
TedeHue 2 4acoB. PeakIMOHHYIO cMech pa30aBIsuIA STUIALIETATOM U NMPOMBIBAIN HACBILICHHBIM
KH>PO4. Opranngeckuii cioii BeicymmBanu Hag MgSOs, GuasTpoBany U KOHIEHTPUPOBAJIH C
nony4denueM 2-(2-(3-((6-(uuxnonponankapookcamuno)-3-((mermn-ds)kapOamonn)nupuaa3sua-4-
WJT)aMHHO )-2-MeTOKCU(EHIIT)OKCa30I-5-WI)yKCyCHOW KHuchoTel (24 wmr, 0,051 mmonb, 84%
Bbixon). JKX-MC m/z 470,21 (M+H)"; BOXX fr 0,69 mun (ananuruueckas BOYKX, Meron B).
Cranus 4:

K cmecu  2-(2-(3-((6-(umknonponankapOokcamuno)-3-((metmi-ds )kapdbamon)nupunasna-4-
WJT)aMHHO )-2-MeTOKCHU(EHIIT)OKCA30I1-5-WI)yKCyCHOU KHCHoTel (24 mr, 0,051 mmonb, 84%),
auMeTunIaMuHa rugpoxiopuaa (6,95 mr, 0,085 mmons) u BOP (11,31 wmr, 0,026 mmons) B DMF
(1 mu) nobasmnsinu EtsN (0,012 mu, 0,085 mmons). [TepemermuBanu mpu KOMHATHOM TEMIIEpaType
B TeueHne | uaca. QuubTpoBasin U oummanu ¢ nomombo BOXX ¢ nomydyenuem 6-
(umknonponankapookcamuno)-4-((3-(5-(2-(numeTHIaMIHO )-2-0KCO3 THIT )OKCA30J1-2- 11 )-2-
MeTOKCU(eHIT)aMuHO )-N-(MeTui-ds )mupuaasun-3-kapookcamuna (3,7 mr, 7,30 mxmoib, 42,9%
Boxon). JKX-MC m/z 497,2 (M+H)"; BOXX #r 1,25 mun (ananutudeckas BOXKX, Merox QC-
ACN-AA-XB); 'H IMP 8 DMSO-d6 cooTseTcTByeT LieseBoMy npoaykty (500 MI'n, DMSO-d6)
d 11,34 (s, 1H), 11,02 (s, 1H), 9,14 (s, 1H), 8,15 (s, 1H), 7,68 (d, J=7,8 'y, 1H), 7,60 (d, J=7,8 'Ly,
1H), 7,33 (t, J=7,9 'y, 1H), 7,18 (s, 1H), 3,97 (s, 2H), 3,73 (s, 3H), 3,08 (s, 3H), 2,86 (s, 3H), 2,07
(t,J=5,2 Ty, 1H), 0,92 - 0,72 (m, 4H).

ITpumeps! B Tabnuie 5 monydanu cnocoOoOM, aHATOTHYHBIM AJist ojydeHust [Ipumepa 410.
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Ipu Ha0u. B
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Mpu
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IIpumep 422
6-(uukJonponankapoéoxkcamuao)-4-((2-merokcu-3-(1-(2-mopdoannodtun)-1H-1,2,3-

TpUa3oa-4-ui)peHun)aMmuHo)-N-(MeTuj-ds)nupuaa3un-3-kapookcaMmua

Y

T™MS

O HN
DsC<
3 H% 0
Ns
N N
H
Br Br Br | |
HO. Cragus 1 _© Craamsa 2 O Craamsa 3 Craaua 4
—_— —_— —_— /O _—
O,N HoN
H,N

O,N

o} C
Ctagusa 5 | | + D-C Ctaaus 6 _O Craausa 7
—»/O 3 \N =z —_— [
. N\\N | ol O HN
HoN D3C\N

I

\ N—N
N SN
Ctaaus 8
O . _O
O HN O HN
D;Co / DsC

Cranus 1:

K pacrBopy 2-6pom-6-Hutpodenona (5 r, 22,94 mmons) B DMF (18 mur) noGasnsimn kapOoHar
kamms (9,51 1, 68,8 mmonb). IlonydeHHy0 B pe3yibTaTe CMeCh NMEpEeMEIINBaIn B TeueHue 15
MUHYT, 3aTeM ao0aBysuii nogometad (2,87 mu, 45,9 mmonsb). [lonydeHHYIO B pe3yJbTaTe CMeCh

nepeMenInBay NP KOMHATHON TeMIiepatype Ha npotsbkeHnn Houu. BOXKX n XKX-MC nokazanu
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MOJTHOE TpeBpaineHue B mpoaykt. JloOasmsuu xonomHyr Boamy (75 Mil), U TIONYYEHHYIO B
pe3yibTaTe CMech nepeMernnBain U obpadaTeiBamy yinbTpa3BykoM. Jlajee TBepaoe BeLIeCTBO
cobupanu ¢unpTpoBaHueM. JTO BemecTBo 3ateM pacteopsiin B EtOAc (150 mur). Pactsop
npombiBaid 1x 10% LiCl u 1x coneBeiM pacTBOpoM. PeakIMOHHYIO CMeCh BBICYIIUBAINA HaJ
cyabaToM HaTpws, 3ateM (UIBTPOBAIM M KOHIeHTpuposamu. Cwmech 3arpyxamm Ha 120 r
konoHky ISCO, 3arem ounimanu ¢ nomobo Gsur-xpomarorpaduu, smoupys 0-50% EtOAc B
rekcanax. [Tonxydamu 1-6pom-2-merokcu-3-autpodenson (4,997 r, 20,46 mmoub, 89% BBIXON) B
Buze OnenHo->xenToro TBepaoro Bemectsa. BOXKX 7r 0,92 mun (ananutuueckas BOXX, Meron
A).

Cranus 2;

Cwmech 1-Opom-2-merokcu-3-HuTpobensona (2,48 r, 9,62 mmoub), ruHka (6,29 r, 96 MmMoIb) u
xjopuna ammoHust (5,15 v, 96 mmounb) B 3Tanone (40 M) u Boze (5,71 mi1) mepeMeuBaIi npu
KOMHATHOW TeMIIepaType Ha MPOTSHKEHUHM HOuM. Peakiuio 3ateM pa3OaBiisuid AUXJIOPMETAHOM
(200 ma) u ¢unprpoBamu. Puiabrpar nmpomsiBasu Bomoi (50 mur), BeicymuBanu (NaxSO4) u
KOHLIEHTPUPOBAJIU. JTO BELIECTBO MOBTOPHO pacTBopsian B DCM u 3arpy:xanu Ha 80 I KOJIOHKY
Il OYMCTKH C TOMOINbI0  (umiu-xpomarorpadun, smoupys 0-100% EtOAc B rekcaHax.
IMonyuanu 3-6pom-2-merokcuanuiud (1,95 r, 9,17 mmonb, 95% BbIXOA) B BUAE OECLIBETHOTO
macna. BOXKX fr 0,77 mun (ananmutudeckas BOXX, Meron A).

Cranus 3:

Cwmech 3-6pom-2-merokcuanmwnuna (1,0 T, 4,95 mmons), 6uc(tpudenunpochun)nammanus (1)
xynopuaa (0,347 r, 0,495 mwmons) u nonuna meau (I) (0,377 r, 1,980 mmons) B DMA (20 mu)
nepeMelIBaIN TPH KOMHATHOW TEMIIepaType U JIerasupoBaiii 06apOOTHPOBAHHUEM CYXOr0O a30Ta
yepe3 Hee B TeueHue 10 MuHyT. 3aTem nobasisum STuHIITpUMeTHICHIaH (3,50 M, 24,75 MMOJIb)
u nunsonporuiaamud (15,41 mu, 109 MMonb), U peakLHMOHHAs CMeChb Cpa3y MpeBpaTHach B
xKenThlid pacTBOp. COCyZl BBICOKOTO AABJICHHS 3aT€M I'€PMETHYHO 3aKPbIBAJIU U MOMEINAN Ha
teruyto Oanro 105°C. IlepememmBanu npu 105°C Ha nmpoTsDKEHUH HOYW. JIMHM30MpONMIAMHUH
BeimapuBan W m30bitok TMS-amermnena, 3artem pasbasmsuim 100 mu  sTmiauerara.
Oprannueckuii pacTBOpP MPOMBIBATIHN 1X cMechio 1:1 ruapOKCHI aMMOHMUS: HACBIIIEHHBIA XJIOPUT
aMMOHHs, 1X HachIEeHHbIM XJIopuaoM aMMoHusl, 1x 10% BogubiM LiCl, 1x coneBbIM pacTBOpOM
U BBICYIIMBAJIM Haja cyibdarom Hartpus. Cmech 3areM (UIBTPOBAIH, KOHLIEHTPHUPOBAIU M
3arpy>xanu Ha 80 r konosky ISCO nuist ourictku ¢ momorbro (ism-xpomarorpaduu, smoupys 0-
100% EtOAc B rekcanax, ¢ MOJy4eHHEM 2-METOKCH-3~((TpUMETHIICHIINI )3 THHII )aHIHA (995

mr, 2,95 mmonb, 59,6% BbIXOH) B BUAE HEOUHINEHHOTO KOPUYHEBOTO TBEPAOrO BELIECTBA.
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IMepeHocunyu Kak €cTh uisi cHsTus 3amuthl. JKX-MC m/z 220,2 (M+H)"; BOXX & 0,94 mun
(ananmutnueckas BOXX, Meron A).

Cranus 4:

Cwmecp 2-meTokcH-3-((TpuMeTHIICHIH)3THHII )aHmwHa (995 wmr, 4,54 Mmonp) u kapOoHaTa
kanus (1881 wmr, 13,61 mmonb) B MeTanose (15 mut) nepemernnBaiy mpyu KOMHATHOH TeMIiepatype
B TeueHue 30 munHyT. Yepes 30 MuHyT peakius Oblia 3aBepiueHa. PeakIimoHHY0 CMeCh pa3iessuin
mesxxny EtOAc (50 min) u Bozpoit (25 mut). Boxanbiii cinoit mpomeiBanu 1x EtOAc, 3aTeM mpoMbIThIi
oObpenuHeHHbIN oprannydeckuii cioii EtOAc npombiBanmu 1X HaCBHIIEHHBIM PACTBOPOM XJIOpUIA
aMMOHUsI, 1X CONeBbIM pacTBOpPOM. PeakImOHHYI0 CMeCh BBICYIIUBAIN HaJ CyJb(haTOM HATpPHS,
3aTeM (QUIBTPOBAIM M KOHLEHTpupoBanu. Macno 3arpyxanu Ha 12 r kononky ISCO, 3arem
OUHIIAIN ¢ TOMOIIBIO udi-xpomaTorpadum, smoupys 0-10% MeOH B DCM, ¢ nony4yeHuem 3-
sTuHmI-2-MeTokcuanmiuHa (301 mr, 2,004 mmons, 44,2% BBIXONI) B BUIE OPAaHXKEBOTO Macia.
B2XX #r 0,52 mun (ananurnueckas BOXKX, Meron A).

Cranus 5:

4,6-Anxnop-N-(merun-ds)nupunasus-3-kapobokcamun (220 mr, 1,052 mMmonp) pacTBOpsUIM B
teTparuapodypane (6 mi) u nobasisuiu 3-3THHWI-2-MeTokcuaHmiuH (163 mr, 1,105 mmors). K
STOMY PacTBOPY N00ABISLIIN OMC(TPUMETHIICHITIIT)aMua JTUTHs (2,63 mut, 2,63 MMOJIb) TIO KaIlIsIM
(< 2 MHH), IpUMEHsIsI Uy U LINPHL, U PEaKLHOHHYI0 CMECh NEePEeMEIINBAIN A0 3aBEPLICHUS
peakuuu o naHHbM KX-MC (~15 mun). lobasnsuim HCI (1 M Bog#.) (1,579 min, 1,579 mmons),
9TOOBI TIOTrACUTh OCTATOYHOE OCHOBAHHUE, 3aTeM peakiuio pasnaensuiu Mexay EtOAc u Bomoid.
Boaubiii cjol mpoMbiBaiid X 3THIALETATOM, W 3aTeM OObEIUHEHHBI OPraHUYECKUU CJIOU
NPOMBIBAIN 1X XJIOPUIOM aMMOHUS (HACBIIEHHBIN), 1X coneBbIM pacTBOpoM. BemiecTBo 3arem
BBICYLITUBAJIA HAJ CYJIb(ATOM HATPHsl, 3aTeM (PUIBTPOBAIN U KOHLIEHTPUPOBAIHU C MOJYYCHUEM
HEOYMIIIEHHOTO AalleTHJICHa B BHIE PBDKEBATOTO TBEPAOrO BELIECTBA. PEaKIMOHHYIO CMECh
nosTopHO pactBopsiiu B DCM, 3atem 3arpyskanu Ha 24 r kojoHKy ISCO 175t ouncTky ¢ HOMOIIBIO
¢dmm-xpomarorpaduu, smoupyst 0-100% EtOAc B rekcanax. [Tonyuanu 6-xmop-4-((3-3TuHmI-2-
MeToKch(peHmT)aMuHO)-N-(MeTni-ds)nmupunasus-3-kapookcamun (228 mr, 0,677 mmons, 64,4%
BBIXOM) B BHAE Oenoro Teepaoro emectsa. JKX-MC m/z 3202 (M+H)"; BOXX & 0,90 mun
(amamuruyeckas BOXKX, Meron A).

Cranus 6:

bensotinyro kucnoty (2 mr, 0,016 MMomb), HaTpUEBYIO coiib L-ackOpOMHOBOM KHCIOTHI (2 M,
10,10 mxmonp) u cynsdat menu (1) (2 mr, 0,013 MMonb) HaBeIMBAIM B MAaJIEHBKYIO KOJOY,
COIEPIKAILYIO 6-xnop-4-((3-a3TuHMI-2-MeTOKCHeHIT )aMuHO )-N-(MeTin-d3 )mupuaa3us-3 -

kapOokcamun (77 wmr, 0,241 mmonb). Jlobasnsmu pactBop 4-(2-azupostwn)mopdomnuna (75 wmr,
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0,482 mmorns) B t-BuOH (1,5 mn) u Bome (1,5 mut), u cMech mepeMeInnBaid Npyu KOMHATHON
temneparype. Ilocne mnepememmBaHMs Ha TNPOTSDKEHUH HOYM peakius Oblia 3aBepIIeHa.
Pazbasmsin EtOAc (50 mu) u 10 mur Bomel. OpraHuueckuil CIOH NMPOMBIBATHN X COJNEBBIM
pPacTBOPOM, 3aTeM BBICYLIMBAJIN HaJ Cyjib(paroM HaTpus, GUIBTPOBAIH U KOHLEHTPUPOBAJIH.
3arpy»xanu Ha 12 T KOJOHKY M OYHUINAJIH C MOMOLIbI0 ¢um-xpomarorpadun, smonpys 0-100%
EtOAc B rekcanax. Ilomyuamm 6-xmop-4-((2-merokcu-3-(1-(2-mopdonunostun)-1H-1,2,3-
Tpuazo-4-mi)eHus )aMuHo ))-N-TpuaerrepoMeTinupuaasud-3-kapookcamua (108 mr, 0,216
MMoIb, 90% BeIxon) B Buze OeciseTHoro macna. JKX-MC m/z 476,4 (M+H)™; BOXX #r 0,62 mun
(ananutudeckas BOXX, Meron A).

Cranusa 7;

Cwmecp 6-xy0p-4-((2-merokcu-3-(1-(2-mopdonmnostin)-1H-1,2,3-tpuazon-4-un)peHr)JaMiuHo)-
N-tpupeiitepoMeTHanupuaasul-3-kapbokcamuna (26 mr, 0,055 mmons), Xantphos (6,32 wr,
10,93 mkmonb) u numkiaonponankapbokcamuna (9,30 mr, 0,109 mmone) B nuokcane (1 wmur)
nerasupoany 0apOOTHPOBaHHEM a30Ta uepe3 Hee B TeueHne S MuHyT. 3atem nobdasisn Cs2CO;3
(71,2 mr, 0,219 mmons) u Pda(dba)s (5,00 mr, 5,46 mxmoub). CoCyn repMETUYHO 3aKPbIBAIM, U
peaxkiuoHHy0 cMmech nepemewuBany mpu 120°C B Teuenne 2 4. [To ganupiM XKX-MC peaxuus
Obuta 3aBepmeHa. PasOasmsum  DMF,  ¢unsrpoBamn wu  oummanu.  Ilomywamm  6-
(umknonpomnankapbokcamMuno)-4-((2-merokcu-3-(1-(2-mopdonunostun)-1H-1,2,3-tpuazon-4-
wi)peHn )aMuHo)-N-TpuaenTepoMeTHInupuIa3uH-3-kapookcamua (15,3 wmr, 0,029 mmounb,
52,3% Bexon). XKX-MC m/z 525,5 (M+H)"; BOXX fr 0,58 mun (ananutuueckas BOYKX, Meton
A). 'H SIMP (500 MI', DMSO-ds) 8 11,33 (s, 1H), 10,98 (s, 1H), 9,16 (s, 1H), 8,50 (s, 1H), 8,13
(s, 1H), 7,95 (d, J=8,1 'y, 1H), 7,43 (d, J=7,4 'y, 1H), 7,34 - 7,28 (m, 1H), 4,59 (t, J=5,7 'y, 2H),
3,66 (s, 3H), 3,54 (br. s, 2H), 2,90 (s, 1H), 2,82 (br. s., 1H), 2,74 (s, 1H), 2,46 (br. s., 3H), 2,11 -
2,04 (m, 1H), 0,85 - 0,79 (m, 4H).

ITpumeps B Tabmure 6 monyyanu criocoOOM, aHAJIOTHYHBIM ISt mosty4deHust [Ipumepa 422.

Taouua 6



186

Hpu Hab.a. B
Mmep Crpykrypa Mw MC won RT | QC Metoa
No.
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6-(uukJIonponaHkapoéoxkcamuao)-4-((2-merokcu-3-(2-(2-((2-MeTOKCHITHII)AMHHO)-2-
oxcodTni)-2H-1,2,3-tpuazon-4-un)penni)amuno)-N-(Mmetun-d3)nupuaasun-3-
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Cranus 1:
PacrBop 3-Opom-2-merokcuanmmuHa (0,95 r, 4,70 mmons), 4,4,4',4',5,5,5'

2 2 L | 2

6u(1,3,2-muokcaboponan) (1,791 r, 7,05 mmons), anaykra PdCly(dppf)-CH2Cl2 (0,192 r, 0,235

S'-okTamermi-2,2'-

mMonb) U anerara kanus (1,384 r, 14,11 mmons) B auokcane (20 mi) B KoOe HarpeBaiu a0
KUTIEHUsT ¢ OOpaTHBIM XOJOAMJIBHUKOM Ha MNPOTsDKEHHH HouM. OXNaxgand 10 KOMHATHOH
TEMIIepPaTypbl U KOHIEHTPHUPOBAJIH IO/l BAKYYMOM Ha IeJIUTE. ITO ChIPOE BEIIECTBO OUYHILIAIHU C
nomouepio  pus-xpomarorpapuu, ucnonasdys 80 r xomonky ISCO (3arpyska mo TBepromy
BeIecTBy ), amoupys 0-50% EA/rexcan. CoorBercTByromue ¢ppakiuu (25% EtOAc) cobupanu u
KOHLIEHTPUPOBAJIM IOJ BaKyyMOM C TMOJIy4eHHEeM 2-MeTokcu-3-(4,4,5,5-rerpamerni-1,3,2-
nuokcadoponan-2-un)anuauHa (0,96 T, 3,78 mmonb, 80% BBIXOA) B BHAE HE COBCEM 0O€JIOro
tBepaoro semectra. XKX-MC m/z 250,0 (M+H)"; BOXX # 0,70 mun (ananurudeckas BOXKX,
Meron A).

Cragus 2:

K pactBopy 14-1,2,3-rpuasomna (0,524 mu, 9,05 mmons) B Bozge (5 mun) npu 50°C nobasnsian 6pom
(0,625 mn, 12,13 mmonb). Peakunonnyro cmech nepemernusany npu S0°C B redenue 90 MUHYT,
IIOCJIE Yero OCAXKIAEHHBIH MPOAYKT OT(GHIBTPOBBIBAIN. DTO BEIECTBO BHICYIINBAIN Ha (HIBTPE
Ha Bo3nyxe. JloGasnsiu eme anukBoty Opoma (0,625 mit, 12,13 MMOJIB) K MATOYHOMY PacTBOPY,
KOTOPBIM MepeMelInBald IPU KOMHATHOM TeMmmeparype Ha MnpoTsbkeHuu Houu. Ilocne
NepeMeIIuBaHUsl Ha TPOTSHKEHHMM HOYH, TBEPAOE BEINECTBO COoOHMpanu (PUIBTPOBAHHEM.
OtdunsrpoBsiBau 00ee KomuecTBO 4,5-nudpom-1H-1,2,3-rpuazona (1,83 r, 7,91 mmonb, 87%
BBIXOJI) B BUJIe OeJIoro TBEpaoro BemecTsa. [IepeHOCHITN Kak eCTh ISl aIKUITHPOBAHUSI.

Cranus 3:

K pacrBopy 4,5-nu6pom-1H-1,2,3-tpuazona (1,5 r, 6,61 mmons) B DMF (22 mu) npu -10°C (Ha
OaHe conb-jiefsiHas BoAa) no0aBysuu cHadana kapoonar kamus (1,828 r, 13,22 mmons). [Tocne
nepeMeInuBaHus B TeueHue 15 MuHyT nobasisumu mo karusaMm stuiopomanetar (0,736 i, 6,61
mMmoiib). Uepes 1 gac XKXX-MC mnokasana, 4ToO peakiusi 3aBepelieHa. PeakIMOHHYI0 CMeCh
ocraHaBnuBaiu 10 mn Boabl U akcTtparupoBanu 4x 50 mn EtOAc. PeakiuoHHyio cmech
npombiBau 1x 10% LiCl, 1x conmeBpIM pacTBOPOM M BBICYIIMBAJIHM Haj CyJIb()aTOM HATPHS,
(UIBTPOBANIH U KOHLEHTPUPOBAIH. PeakinoHHy0 cMech 3arpyskanu Ha 40 r kononky ISCO nmus
OYHUCTKH € MOMOIIBI0 (ism-xpomarorpaduu, smoupyst 0-100% EtOAc B rexcanax. ITomyuanu
stun 2-(4,5-nubpom-2H-1,2 3-tpuazon-2-un)auerar (1,475 r, 4,67 mmonb, 70,6% BbIXOX).

Habronanock oueHb Majio IPyrux u3oMepoB, HU oauH He BbineneH. XKX-MC m/z 313,9 / 315,9
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(M+H)™; BOXKX & 1,00 mun (aHanutudeckas BOXKX, Merox A). 'H AMP (400 MIw,
xynopodopm-d) & 5,14 (s, 2H), 4,26 (q, J=7,2 'y, 2H), 1,29 (t, J=7,2 'y, 3H).

Cranus 4:

Ilepemernannyto cMech 3Tui 2-(4,5-nubpom-2H-1,2,3-tpuazon-2-un)anerara (1,1 r, 3,51 mmons),
2-meTokcu-3-(4,4,5,5-terpamermn-1,3,2-nuokcaboponan-2-mwn)anwinaa (0,876 T, 3,51 MMonb) u
anaykra PdCla(dppf)-CH2Cl2 (0,100 r, 0,123 mmonb) B nuokcane (35 Mi) aerasupoBasiud
OapOoTupoBaHuEM a30Ta uepe3 cMech B TeueHue S MUHYT. brictpo nobasmsmm 2 M K3POy4 (BoaH.)
(5,27 mn, 10,54 mMmonp), U peakuoHHyK0 cMmech HarpeBanu npu 5S0°C B teuenune 40 MUHYT.
IIpakTudecku cpasy peakuuoHHas cMech craja TemHoOW. JKX-MC nokasana mojiHbI pacxon
HCXOJTHOTO MaTtepuaja. PeakIMOHHYI0 CMeCh OXJIaKAAIu IO KOMHATHOH TeMIepaTypbl, 3aTeM
pazbasismu EtOAc (75 ™). DTOT pacTBOp 3aTeM BBICYIIMBAJIM HaA Cyib(paroM HaTpws,
(GunbTpOBaNH, KOHLEHTPUPOBAIN M OYMIIAIN C NMOMOIIBI0 (uam-xpomMarorpaduu, smoupys O-
100% EtOAc B rekcanax. Ilonyuanu stun 2-(4-(3-amuno-2-mMetokcudenmn)-5-6pom-2H-1,2,3-
tpuazon-2-un)auneratr (0,595 r, 1,642 mmonb, 46,7% BBIXOA) B BUAE PBDKEBATOrO TBEPAOIO
semectBa. JKX-MC m/z 355,1 / 357,1 (M+H)"; BOXX & 0,98 mun (ananutudeckas BOXX,
Merton A).

Cranus 5:

Orun 2-(4-(3-amuHo-2-MeTokcudenmn)-5-6pom-2H-1,2,3-tpuazon-2-un)auerar (0,595 r, 1,675
MMOJIb) pacTBOpsiiu B 3Tanose (12 mu) u nodasmsiu 10% Pd Ha yriepogHom Hocurene (0,446 T,
0,419 wmmonb). Cmechb [nerasupoBajd M 3aTe€M MPOAYBAIM TIa3000pa3HbIM BOJOPOIOM.
Peakumonnyro cmech nepememuain npu S0°C Ha npotspkeHun Houu. [locne mepemernmBaHust
Ha TPOTSDKEHUM HOuYM peakuusi Obuia 3aBepmeHa. Cmech pasbasisimn EtOAc/MeOH, 3atem
¢bunbTpoBaNM uepe3 LENUT M KOHLEHTPUPOBAIM C TOJydeHueM OTuin 2-(4-(3-amMuHO-2-
metokcudenmn)-2H-1,2 3-rpuason-2-un)auerata, AcOH (0,575 r, 1,624 mmonb, 97% BbIXON) B
BHJIE PBUKEBATOro TBEpHOro BemectBa. KX-MC m/z 277,1 (M+H)"; BOXX & 0,72 mun
(ananutuueckas BOXKX, Meron A). 'H SAMP (400 MI'n, metanon-ds) § 8,12 (s, 1H), 7,19 (dd,
J=7,7,1,6 T'u, 1H), 6,96 (t, J=7,8 I'y, 1H), 6,84 (dd, J=7,9, 1,6 'y, 1H), 5,36 (s, 2H), 4,27 (q, J=7,1
I'u, 2H), 3,68 (s, 3H), 1,30 (t, J=7,1 'y, 3H).

Cranus 6:

K pactBopy 4,6-muxnop-N-(metun-d3 )mupunazus-3-kapookcamuaa (155 mr, 0,741 MMoITb) M1 3THI
2-(4-(3-amuHo-2-MeTokcupenmn)-2H-1,2,3-rpuazon-2-un)auerara, AcCOH (262 mr, 0,779 mmonb)
B Terparunpodypane (6 mi) nobasmsuiu Ouc(TpuMerwicwmmin)amun jutast (2,224 wmn, 2,224
MMOJIb) 1O KarursiM (< 1 MUH), HCHIOJIB3YS LITNPHUL], U PEAKIIHOHHYIO CMECh MEPEMEIINBAJIH, ITOKa

peakuus He Obla 3aBepieHa 1o faHHbIM KX-MC (~15 mun). {o6asnsmn HCI (1 M Boas.) (0,278
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w1, 1,112 MMOJIB), 9TOOBI MOTACUTH OCTATOYHOE OCHOBAHHKE, U 3aTEM PEAKIIUIO Pa3ISIISLTH MEXKITY
EtOAc u Bopmoil. BomHblii ciioii mpombiBasid 1X 3THIALETaToM, U 3aTeM OObeIUHEHHBIN
OpPTaHUYECKUH CJIOM mpoMbIBaNK IX XJIOpUAOM aMMOHHMS (HACHILEHHBIH) M 1X COJEBBIM
pacTBopoM. BemecTBo BbICymuBanmM Hajx CyiabparoM HATpusA, 3aTeM (QUIBTPOBAIH U
KOHLIEHTPUPOBAIH C TOJIy4E€HHEM HEOYMIIEHHOTO AaleTHJIEHa B BHJE PbDKEBATOrO TBEPAOIO
BewtecTsa. [loBropHo pacTeopsnu B DCM, 3atem 3arpy»anu Ha 12 r konoHky ISCO st ounctku
¢ momowbo ¢ m-xpomarorpadun, smoupys 0-100% EtOAc B rekcanax. [lomyganu stun 2-(4-
(3-((6-xnop-3-(TpuaeirepomMeTUIKAPOAMONIT ) TUPUIA3HH-4- 1T )aMHHO )-2-Me TOKCU e HI )-2 /1 -
1,2,3-tpuazon-2-mn)anerar (135 mr, 0,298 mmonb, 40,2% BBIXOI) B BUAE HE COBCEM Oe€oro
tBepaoro Bemectsa. XKX-MC m/z 449,3 (M+H)"; BOXX r 0,91 mun (ananurinyeckas BOXX,
Merton A).

Cranusa 7:

Cmece otun  2-(4-(3-((6-xnop-3-(TpuneiirepoMeTHiIKapOaMOIT ) TUPUAA3HH-4-1JT)aMHHO )-2-
metokcudenmn)-2H-1,2,3-rpuazon-2-un)auerara (120 mr, 0,267 mmons), Xantphos (30,9 wr,
0,053 mmonb) u nukjgonponaHkapbokcamuaa (45,5 wmr, 0,535 mmonb) B auokcaHe (3 wmu)
aerazupoany 0apOOTHPOBaHHMEM a30Ta uepe3 Hee B TeueHne S MuHyT. 3atem nodasisn Cs2CO;3
(348 mr, 1,069 mmonb) u Pda(dba)s (24,48 mr, 0,027 MMOJIB), COCYA T€PMETHYHO 3aKPbIBAIH, U
peakinoHHyo cMmech nepemermuBanu npu 120°C B teuenue 90 munyT. Ilo manubmM XKX-MC
peakiust OblIa 3aBepIleHa, 3aTEM ChIPOE BELIECTBO KOHLEHTPUPOBAIU HA LEJITUTE U OYHIIAIU C
nomoIeko Qundi-xpomatorpadun, npumenss 24 r kononky ISCO u amoupys 0-100% EtOAc B
rekcaHax, ¢ nomydeHuem OSTun  2-(4-(3-((6-(umknonponankapOokcamMuao)-3-((mMerui-
d3)xapbamonn)nupuaasuH-4-1mi1)aMHHO)-2-MeToKcudenmn)-2H-1,2,3-rpuazon-2-un)anerara (61
mr, 0,120 mmonb, 44,9% Beixom). XKX-MC m/z 4984 (M+H)"; BODXX #& 0,79 mun
(ananmutnueckas BOXX, Meron A).

Cranus 8:

K pacTBopy 3TUI 2-(4-(3-((6-(uuknonponankapOokcaMuo)-3 -((MeTHI-
d3)xapbamonn)mupunasuH-4-mi)aMuHo ))-2-MetTokcudernn)-2H-1,2,3-rpuaszon-2-mn)anerata (61
mr, 0,123 mmonb) B rerparunpodypane (1 mur) nodasmsum 1 H. NaOH (0,135 mu, 0,135 mmons) u
HECKOJIBKO Kalejib MeTaHoja. PacTBop nepeMelminBany npu KOMHATHON Temneparype. Uepes 2 4
peakiust Obuta 3aBepieHa. Peakuro Helirpanuszosaiu 140 mxn 1 H. HCI, 3atem paszbamnsuim SO
min  EtOAc. Cwmecp BriCymmBamu Hax CynbhaToM HATpus, 3aTeM (QUIBTPOBAIM U
KOHLIEHTPUPOBAIH C MOJy4YeHHEeM HeouuineHHoH 2-(4-(3-((6-(muknonponankapObokcaMuno)-3-

(TpuneiirepomeTrkapOaMon)UupUaa3uH-4-1in)aMiuHO)-2-MeTokcudennn)-2H-1,2, 3-tpuazon-2-
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WI)YKCYCHOI KUCIOTHI (56 mr, 0,113 MmMonb, 92% BBIXOQ) B BHIE KEJITOrO TBEPAOIrO BEIIECTBA.
y y 2 2 2

KX-MC m/z 470,2 (M+H)"; BDXKX fr 0,67 mun (ananurudeckas BOXX, Meron A).

Cranusa 9;

PactBOp

2-(4-(3-((6-(uukonponaHkapOOKCaMUI0)-3-

(TpuneiirepoMeTrkapOaMONIT)TUpUAa3UH-4-1T)aMIUHO)-2-MeTokcupennn)-2H-1,2, 3-tpuazon-2-

un)ykcycHoit kuciotsl (30 mr, 0,064 mmons), BOP (42,4 mr, 0,096 MMOJIB), 2-METOKCHITAHAMUHA

(14,40 mr, 0,192 mmonb) u DIEA (0,056 ma, 0,320 mmons) B DMF (1 mu) nepemernvBanu B

TeyeHue 45 MuHyT mpu KoMmHaTHOH Temmeparype. Ilo manHbIM JXXX-MC peakius Obiia

3aBepieHa. PeakunonHyto cmech pasdasisuin DMF, 3atem puibTpoBasid M OYHINATH C TOMOLIBIO

npenaparusHoii BOXKX ¢ monyuenunem 6-(uuknonponankapookcamuno)-4-((2-merokcu-3-(2-(2-

((2-MeTOKCHUAITHIT)aMUHO)-2-0KCc0o3TIN)-2H-1,2,3-Tprnazon-4-un)pernn)aMuHo))-N-

TpunelrepoMeTIInUpuaasuH-3-kapookcamuaa (10,6 mr, 0,020 mmous, 30,6% Beixon). XKX-MC

m/z 5273 (M+H)"; BOXX #r 0,67 mun (ananutuueckas BOXXX, Meron A).

ITpumeprr B Tabauue 7 monyvanu cnocoOOM, aHATIOTHYHBIM AJ1s tostydenust [Ipumepa 426.

Ta6auua 7

Ilpu
mep Crpykrypa MW ﬁzgﬁbi RT | QC Metona

No.
NH o— QC-ACN-
427 496,5 4973 1,42 AAXB

,NJL
428 NH - 5527 5532 1,53 QC-ACN-
TFA-XB
/N\)J\ /\(\
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Hpu Haoa. B
Mmep Crpykrypa Mw MC won RT | QC Meton
No.
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433 Ny 7 <N o 526,6 5273 1,14 TFA-XB
NH \N’N\/\NJ\/O\
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Hpu Hab.a. B
mep Crpykrypa MW MC l/l.()l-l RT | QC Meton
No.
NH O QC-ACN-
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Mpu Haoa. B
Mmep Crpykrypa Mw MC won RT | QC Meton
No.
D D
o, )FP
NH
— o— QC-ACN-
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O D
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Mpu Hab.a. B
mep Crpykrypa MW MC l/l.()H RT | QC Meton
No.
o)
NH,
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o /N o . QC-ACN-
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Hpn Hab6u. B
Mmep Crpykrypa Mw MC won RT | QC Meton
No.
0
CQ
2:0
N—N
’\i\ )
' QC-ACN-
o)
449 538.,6 5392 1,09 TFA-XB
NH O D
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v/g °
HO
-N
N’\ )
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Cranus 1:

K pacrtBopy 4,5-nubpom-1H-1,2,3-rpuazona (0,401 r, 1,768 mmons) B DMF (6 mu) npu 0°C (Ha
Oane ¢ nenstHON BOmOi) moOaBisuiu cHavana kapOonat kamus (0,366 r, 2,65 MMoJb) U 3aTemM
nopomertad (0,116 mu, 1,856 mmonb) nmo kammsam. [locne nmepememnBaHusi B TeueHue | 4 mo
nanHbIM JKX-MC peakiusi He Obuta 3aBepumiena. JloOaBnsuin AOMONHUTENbHBIE S50 MK
HOZOMETaHa U MPOJOJIKAJIH TIepEMELIIBAHKE, TENePhb IPH KOMHATHOH Temneparype. Peakuus Bce
eme He Obuta 3aBepiieHa. JloGaensiim ponojHHUTENbHbIE S50 MK HOJOMeTaHa. Peakiuio
ocraHasiauBanu 10 mut Bonbl, skcTparuposaiu 2 x 50 mut EtOA ¢, npoMbIBaiin 00be IMHEHHBIE CIIOU
EtOAc 1x 10% LiCl, 1x comeBbIM pacTBOpPOM. 3aTe€M BBICYIIMBAIA HAJX CyJb(paToOM HATPHS,
¢bunasTpoBau U KoHIEeHTpupoBaiu. Cmeck 3arpyxkamu Ha 40 r kojgoHky ISCO mns o4uCTKH C
nomomeio ¢udn-xpomarorpaduu, smoupys 0-100% EtOAc B rekcaHax. DMOHPOBAIHCH IBA
NMKa, TIEPBbIH U3 KOTOPBIX ObuL1 Oojybime mo Y@-morjomeHuro, HO He aasan curHama MC.
Bemecrso npencrasisuio codoit 4,5-nubpom-2-metun-2H-1,2,3-tpuazon (0,266 r, 1,082 Mmosib,
61,2% Bbixox), obo3naueHHb kak M3omep 2. BOXKX R 0,90 mun (aHamurmueckas BOXKX,
Merton A). 'H SAMP (400 MI'1i, xnopodopm-d) & 4,17 (s, 3H). Bropoii muk 6bi1 MeHble 1o Y P,
HO JlaBaJl KOPPEKTHYIO MacCy M HM30TOMHOE pacmpeneneHue nudopoma B MC. D10 BemiecTBo
npencTaBisuio coboi 4,5-nubpom-2-metrmn-2H-1,2,3-tpuazon (0,101 r, 1,082 mmons, 61,2%
BBIXOJT), 0003Ha4eHHbIN Kak M3omep 1. JKX-MC m/z 242,0 / 244,0 (M+H)"; BOXX & 0,67 mun
(ananutuueckas BOXKX, Meron A). 'H SAMP (400 MI'w, xnopodopm-d) & 4,08 (s, 3H).

Cragusa 2:
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[Tepememannyto cmech 4,5-nubpom-2-metmn-2H-1,2,3-tpuazona (100 mr, 0,415 mmons), 2-
metokcu-3-(4,4,5,5-rerpamerun-1,3,2-muokcaboponan-2-un)aamnuHa (98 mr, 0,394 mmonb) u
anaykra PdCla(dppf)-CH2Clz (16,95 wmr, 0,021 mmonb) B auokcane (3 M) JAerasupoBasiud
OapOoTupoBaHuEM a30Ta uepe3 cMech B TeueHue S MUHYT. brictpo nobasnsimm 2 M K3POy (Boas.)
(0,623 ™, 1,245 mMmonb), 1 peakLUMOHHYIO cMech Harpesaiu npu 50°C B teuenune 40 MUHYT.
PeakunoHHasi cMech MOYTH Cpa3y MOTEMHENa Jake Mpu Tako Huskou temmeparype. KX-MC
NoKasajia MoJIHOE U3PACcXOIOBAaHNE UCXOMHOIO MaTepuana. PeakinoHHYI0 cMeCh OXJIaXIAIH 10
KOMHATHOH Temrepatypbl, 3atem pasdasnsiimu EtOAc (75 mut). DToT pacTBOp 3aTe€M BBICYLIUBAIN
Haj Ccyiab(paToM HaTpus, (UIBTPOBAIH, KOHLEHTPUPOBAIM M OYMIIAIU C TOMOLIBIO (PIIdII-
xpomarorpaduu, smoupyst 0-100% EtOAc B rekcanax. ITonyqanu 3-(5-6pom-2-metun-2H-1,2,3-
Tpuazon-4-mn)-2-merokcuanuiauH (70 mr, 0,247 mmodnb, 59,6% BbIXO) B BUAE XKEATOrO Macia.
KX-MC m/z 283,1/285,1 (M+H)"; BOXKX = 1,11 mun (ananutuueckas BOXX, Meron A).
Cranus 3:

3-(5-bpom-2-merun-2H-1,2,3-tpuazon-4-mn)-2-merokcuanmwue -~ (0,145 r, 0,512  mmonb)
pacTBopsutu B 3THnanerate (5 mu) u nodassumu 10% Pd Ha yrneponnom Hocutene (0,136 T, 0,128
MMOJIb). DTy CMECh AeTa3upPOBAJIH 1 3aTE€M IIPOAYBAIH ra3000pa3HbIM BOAOPOIOM. PeakiimoHHy0
CMeCh IlepeMellnBaJd Ha NPOTsHKEHMM HOYM Npu  KOMHATHOM Temmneparype. Ilocne
nepeMemyBaHus Ha nporsokeHud Houu JKX-MC nokasana ~30% mnpeBpalueHue B LieNEBOM
nponykT. Jlobasisumn nononHutenasHbie 10% Pd Ha yrneponnom Hocurene (0,136 1, 0,128 mmonb)
u 3taHoj (1 mir). CMech TOBTOPHO e€ra3upoOBalI, 3aTeM MPOAYBaJIH ra3000pa3HbIM BOIOPOAOM U
nepememnBasin npu S0°C B Tewenume 3 u. Uepes 3 u peakums Obuta 3aBepimieHa. Cmech
(uIbTPOBANIM M KOHLEHTPUPOBAIU C TOJIyYE€HUEM 2-MeTOKCHU-3-(2-meTun-2H-1,2 3-tpuazon-4-
wn)aauiuaa (78 mr, 0,374 mmonb, 73,1% BBIXOZ) B BHIE PbDKEBATOrO TBEPAOro BemmecTra. KX-
MC m/z 205,1 (M+H)"; BOXX # 0,70 mun (ananurudeckas BOXX, Meton A).

Cranus 4:

K pacrBopy 4,6-nuxnop-N-(metmn-d3 )nupunasus-3-kapbokcamuna (270 mr, 1,292 mmons) u 2-

MeTOKCH-3-(2-meTun-2H-1,2, 3-tpuason-4-wn)anunnaa (290 wr

2

1,421  wmmomb) B
tetparunpodypane (10 mu) nobasisuu Ouc(Tpumermncummn)amua autus (3,23 mi, 3,23 MMoIb)
1o KaruisaM (< 5 MHH), UCTIOJIB3YS IITPHLL, H PEAKLIHOHHYIO CMECh NMEPEMEIINBAIIN JI0 3aBEPLICHUS
peakunu o naHHbM JKX-MC (~15 mun). obasnsuim HCI (1 M Bogs.) (0,484 mn, 1,937 mmodb),
9YTOOBI MOTACHTh OCTATOYHOE OCHOBAHUE, 3aTEM PEAKIIMOHHYIO cMech pazaesisuiun Mmexay EtOAc u
BONIOH. BomHBI Ci10¥ nMpoMbIBaH 1X 3THIALIETATOM, U 3aT€M OObEITUHEHHBIA OPTaHUIECKHI CIIOH
NPOMBIBAIM 1X XJIOPHUIOM aMMOHUs (HACBHIIEHHBIH), 1X CONEBBIM pacTBOPOM. 3arem

BBICYIIMBAJIN Hajd Cyib(aroM HATpus, (QUIBTPOBAIN W KOHLEHTPHPOBAIH C MOJYYECHHUEM
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HEOUMIIIEHHOTO aleTHJIeHa B BHUAE pPBDKEBATOIO TBEPAOrO BEINECTBA, KOTOPOE IOBTOPHO
pactBopsuiu B DCM, 3arem 3arpyskaiu Ha 24 r kojoHKy ISCO nmmst ouucTKY ¢ TOMOIIBIO (Ira1i-
xpomarorpadun, smoupyst 0-100% EtOAc B rekcanax. ITomyuanu 6-xmop-4-((2-metokcu-3-(2-
metuin-2H-1,2,3-rpuazon-4-un)pennn)amuno )-N-TpuaeirepoMe THIMHPHIa3nH-3-KapOoKcaMu
(182 mr, 0,473 mmoub, 36,6% BbIXOA) B BUIE HE coBCeM Oesoro TBepnoro Bemectna. JKX-MC m/z
377,2 (M+H)"; BOXKX #r 0,87 mun (ananutudeckas BOXX, Meton A).

Cranus 5;

Cwmech 6-xnop-4-((2-merokcu-3-(2-metun-2H-1,2,3-tpuazon-4-wmn)pennn)aMuHo )-N-
TpuneirepoMeTHINNPUAA3HH-3-KapOokcamuaa (30 mr, 0,080 mmons), Xantphos (9,21 mr, 0,016
MMOJb) U O-MeTokcunupunasus-3-amuHa (19,92 wr, 0,159 mmons) B nuokcane (1,5 mu)
nerasupoBany 0apOOTUPOBAHUEM a30Ta uepe3 Hee B TeueHue 5 MuHyT. 3atem nodasnsan Cs2CO3
(104 wmr, 0,318 mmonb) u Pda(dba)s (7,29 mr, 7,96 MKMOJIB), COCYl TEPMETUYHO 3aKPBIBAJIH, U
peakunoHHyo cMmech nepemermuBanud npu 130°C B Teuenue 45 munyT. [lo manabpmMm KX-MC
peakuusi Obuta 3aBeplieHa. PeakIMOHHYIO CMeCh OXJIQXKOAIH JO KOMHATHOH TeMIeparypsl U
3ateM paszbaBmsuiu DMF. Jrtor pactBop 3areM (UIBTPOBAIM M OYUINAIH C TMOMOLIBIO
IpenapaTuBHON B2XX. ITonyuanu 4-((2-meroxcu-3-(2-merun-2H-1,2,3-rpuaszon-4-
n)eHnn)aMuHo)-6-((6-MeTOKCUITUPUAA3HH-3 -1 )aMHHO )-N-TpUAeHTepOMETHIITHPUAA3UH-3 -
kapOokcamuy (22 mr, 0,046 mmodb, 58,2% BbIXOA) B BUE KeaTOro TBepaoro semmectna. XKX-MC
m/z 466,2 (M+H)"; BDXX #r 0,69 mun (anamutudeckas BIXKX, Merox A); 'H SIMP (400 MI'1,
DMSO-de) 6 11,05 (s, 1H), 10,27 (s, 1H), 9,14 (s, 1H), 8,16 (s, 1H), 7,96 (s, 1H), 7,93 (d, J=9,5
I'n, 1H), 7,68 (dd, J=7,9, 1,5 'y, 1H), 7,57 (dd, J=8,0, 1,4 T'u, 1H), 7,30 (t, J=7,9 'y, 1H), 7,22 (d,
J=9,5T'u, 1H), 4,24 (s, 3H), 3,95 (s, 3H), 3,68 (s, 3H).

ITpumeps! B Tabnune 8 nmonydanu cnocoOoM, aHATOTHYHBIM AJist ojydeHust [Ipumepa 451.

Taéauna 8
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Cranus 1:

[lepemermannyto cMech MeTwi 3-xiyop-1-merwn-1H-nupason-5-kapOokcunara (200 mr, 1,146
MMOJIb), 2-MeTokcu-3-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-wmn)anmwiuHa (499 mr, 2,005
mmoJib) u 1,1'-6uc(nu-rper-Oytundocuno)beppouen namwtamus nuxiaopuna (37,3 mr, 0,057
MMOJIb) B AMOKcaHe (6 mut) merasupoBaiu 0apOOTHPOBAHMEM a30Ta Hepe3 CMeCh B TEYEHUE S
muHYT. brictpo nodasmsim 2 M K3PO4 (Boxn.) (1,718 M, 3,44 MMOITB), U PEaKLIHOHHYIO CMECh
Harpesayu npu 125°C B Teuenue 1 4. Peakumonnyro cMmech pasaensuin Mmexny EtOAc (30 miu) u
Bomor (30 mur). OpraHudeckuil CIIOW MPOMBIBAJIN COJIEBBIM pacTBOpoM (30 M), BBICYLIMBAIIN
(NaSO4) W  KOHUEHTPUPOBAIM C  TMOJY4EHHEM  KOPHYHEBOTO  Macjia, KOTOpOe
xpoMmarorpaduposanu Ha 24 r kaprpumke ¢ cumkarenem [SCO, smoupys rpaguerTom 0-50%

EtOAc/rexcansl. OunineHHble Gpakui KOHUEHTPUPOBAIU C MOJyYeHUEM MeTHI 3-(3-aMHHO-2-
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metokcudenmn)- 1 -metun-1H-nupaszon-S-kapbokcumnara (89 mr, 0,337 mmons, 29,4% Bbixon) B
BUJIE PBDKEBATOrO TBEpHOro BemectBa. KX-MC m/z 2622 (M+H)"; BOXKX & 0,65 mun
(ananutnueckas BOXX, Meron A).

Cranus 2;

K pactBopy 4,6-nuxinop-N-TpuaeritepomeTnnnupunasud-3-kapookcamuaa (72 mr, 0,344 Mmodb)
u merun 3-(3-amuHO-2-MeTokcugpenmn)-1-mermn- 1 H-nupazon-5-kapookcunara (90 mr, 0,344
MMOJIb) B Terparunpodypane (3 M) mpu KOMHATHOW TeMIieparype NOOaBSUIM IO KaIljIsiM
LiHMDS, 1 M (0,861 mu, 0,861 mmonb) B TeueHue S MuHyT. [lonyueHHBIH B pe3ybTaTe pacTBOP
nepeMeInBaiy MpU KOMHATHON Temmneparype B TedeHue 30 MuUHYT. PeakUMOHHYIO CMeCh
ocraHaBiauBaiu 1 M HaceimeHHoro pactBopa NHyCl. IlonmyuenHyro B pe3ysbraTe CMeCh
paznemsmu Mexny EtOAc (30 mi) u HaceimenHsiM pactBopoM NHiCl (30 mur). Opranuueckuit
CJION MPOMBIBAJIU COJIeBBIM pacTBOpoM (30 mir), BeicymuBaiu (Na;SO4) U KOHLEHTPUPOBAIH 10
SIHTApHOTO Maciia, KOTopoe xpomartorpaduposanu Ha 12 r kaptpumke ¢ cunukareiaem ISCO,
smoupys rpagueHTom 0-60% EtOAc/rekcan. OuuineHHble (Qpakiyyu KOHIEHTPUPOBAIH C
nonyuerneM metun 3-(3-((6-xmnop-3-(TpuneiirepomMeTiiikapOaMOIT ) TUPUAA3HH-4-1JT)aMHHO)-2-
metokcudenun)- 1 -metun- 1 H-nupaszon-S-kapbokcunara (79 mr, 0,178 mmorns, 51,8% Bbixom) B
BUIE pbDKeBaTOro TBeproro Bemectsa. KX-MC m/z 4342 (M+H)"; BOXX mw 0,97 mun
(ananmutudeckas BOXX, Meron A).

Cranus 3:

Cwmech 3-(3-((6-xnop-3-(TpuneirepomMe TUIKAPOAMONIT ) TUPUAA3UH-4-HJT)aMHHO )-2 -
metokcudenmn)- 1 -metun- 1 H-nupazon-S-kapbokcunara (0,141 r, 0,325 mmoins), Xantphos (0,038
r, 0,065 mmonp) u nmkionponankapookcamuaa (0,055 r, 0,650 mMmomnb) B auokcaHe (3 M)
nerazupoBaiu 6apOOTHpPOBaHUEM a30Ta uepe3 Hee B TeueHue S MuHyT. 3atem nodasisin Cs2CO3
(0,424 r, 1,300 mmonb) u Pda(dba)s (0,030 r, 0,032 MMOJIB), COCYA T€PMETHYHO 3aKPBIBAU, U
peakunoHHy0 cMmech nepememuBanu npu 130°C B Tteuenue 45 munyt. Ilo ganubmM KX-MC
peakuus Obuia 3aBepiieHa. PeakIMOHHYIO CMECh OXJIAKAAN 1O KOMHATHOW TEMITEPATY P, 3aTeM
KOHLIEHTPUPOBAIH | cpa3y 3arpykanu Ha 12 r koioHky ISCO anst ounuCTKH ¢ MOMOIIBIO (IIdI-
xpomarorpadpum, smoupys 0-15% MeOH B DCM, ¢ mnonyuenuem wmetrmn 3-(3-((6-
(umknonpomnaHkapOokcaMuao)-3-(TpuaenTepoMeTHIKapOAMOIT ) TUPUAA3HH-4- 1T )aMHHO )-2 -
metokcudenn)-1-merun- 1 H-mupaszon-5-kapdokcunara (99 mr, 0,203 mmons, 62,5% BbIXOA) B
BHzE GnenHO-KenToro TBepaoro semectsa. KX-MC m/z 483,5 (M+H)™; BOXX #r 0,80 mun
(ananutuueckas BOXX, Meton A). 'H AMP (400 MI'uy, DMSO-ds) § 11,32 (s, 1H), 10,96 (s,
1H), 9,14 (s, 1H), 8,13 (s, 1H), 7,71 (dd, J=7,9, 1,6 T'u, 1H), 7,44 (dd, J=7,9, 1,5 ', 1H), 7,30 -
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7,24 (m, 2H), 4,18 (s, 3H), 3,88 (s, 3H), 3,64 - 3,60 (m, 3H), 2,13 - 2,04 (m, 1H), 0,86 - 0,79 (m,
4H).

Cranus 4:

Cwmech MeTHUI 3-(3-((6-(umkonponaHkapOOKCaMUI0)-3-
(TpuneiirepoMeTrkapOaMONIT)TUpUAA3UH-4-1IT)aMUHO)-2-MeToKcHpeHn)- 1 -mernn-1H-
npaszon-5S-kapookcunara (99 wmr, 0,205 mmonb) U rugpokcuna autust MmoHoruapara (10,34 wmr,
0,246 mmonb) B THF (2 M) u Bozme (0,4 mu) nmepemernnBaiy Mpu KOMHATHOH TeMIlepaType B
teueHue 24 u. JleTyume BemecTBa yIadsaM IOA BakyyMoM ¢ ronydeHueM 3-(3-((6-
(uuksonponanHkapOokcaMuao)-3-(TpuaenTepomMeTHIKapOaMONIT) TUPUAA3HH-4- 1T )aMHHO )-2 -
metokcudenn)-1-merun-1H-nupaszon-5-kapOoHoBoH KuciaoTel, conu jwutus (96 wr, 0,192
MMOJIb, 93% BBIXOA) B BUAE JKEITOro TBepAoro emecTa. [Ipumensan kak ectb. KX-MC m/z
469,4 (M+H)"; BOXX #r 0,70 Mun (ananmutuueckas BOXXX, Meton A).

Cranusa 5;

Cmecp  3-(3-((6-(umknonponankapOokcamMumno)-3-(TpunaerepomMeTiiKapOaMouT ) TUpUAa3HH-4-
WJT)aMHHO )-2-MeToKcueHmn )- 1 -metun- 1 H-nupa3on-5-kapOoHOBOH KUCTOTHI, comu utus (10 mr,
0,021 mmons), THomopdoaunna 1,1-guokcuna (7,11 mr, 0,053 mmons), BOP (12,09 wmr, 0,027
mmosb) U EtsN (0,015 min, 0,105 mmons) B DMF (0,2 mu) B30anTbiBaiid NpU KOMHATHOMU
temneparype B TeueHue | 4. [lo nmanHeiM JKX-MC peakuusi Obuia 3aBeplieHa. 3aTem
PEaKIMOHHYIO CMeCh pa30aBiisiu 10 1,5 Mt MeTaHosnoM, GuiIbTpoBau 1 ountnaiy. [loxydanu 6-
(umknonponankapookcamuno)-4-((3-(5-(1, 1 -muokcunornomopdonun-4-kapoonmn)- 1 -merun-1H-
UPa3o-3-mi)-2-MeTOKCH(peHNT)aMIUHO )-N-TpuaerepoMe THIIMHPUIa3uH-3-kapOokcamun (8,1
mr, 0,013 mmonab, 60,5% Bbxom). KX-MC m/z 5864 (M+H)";, BOXX #w 0,68 mun
(ananmutuueckas BOXKX, Merox A). 'H SIMP (500 MI', DMSO-de) & 11,34 (s, 1H), 11,03 (s,
1H), 9,15 (s, 1H), 8,18 (s, 1H), 7,70 (d, J=7,7 I'u, 1H), 7,44 (d, J=7,7 T'u, 1H), 7,26 (t, J=7,7 I'L,
1H), 7,05 (s, 1H), 4,01 (br. s., SH), 3,95 (s, 3H), 3,63 (s, 3H), 3,34 (br. s., 2H), 2,12 - 2,04 (m, 2H),
0,91 -0,77 (m, 4H).

ITpumeps! B Tabnuie 9 nonydanu cnocoOOM, aHATOTHYHBIM AJist IoydeHust [Ipumepa 455.

Tabéauna 9
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Cragus 5

—_—

Cranus 1;

PactBop Tper-OyTun (2-(4-6pom-1H-nupazon-1-un)stun)kapdbamara (0,18 r, 0,620 mmosnnb), 2-
meTokcu-3-(4,4,5,5-rerpamerun-1,3,2-muokcadopomnan-2-un)anunusa (0,170 r, 0,682 MMoJb) u
1,1'-0uc(nu-Tper-Oytundochuno)peppouen nammanus auxjopuaa (0,020 r, 0,031 mmounb)
nera3upoBaiy 0apOOTHPOBAHHEM a30Ta Yepe3 pacTBOpP B T€UYEHHE S MHUHYT. 3aTeM H00aBIsH 2
M K;PO4 (BogH.) (0,931 min, 1,861 mmonsb), 1 cmech nepemermuBany rnpu 100°C B Teuenue 1 4.
KX-MC mnokazajna mojmHOe TpeoOpa3oBaHHWE B IEJIEBOM MPONYKT. PeakIMOHHYI CMecCh
OXJIAKAAJIH 10 KOMHATHOW TeMIiepaTypsbl, 3aTeM pazdasisuin EtOAc (75 mur). DTOT pacTBOp 3atem
BBICYIINBAJINA HAaJ CYJIb(PaTOM HATPHsL, (PHIBTPOBAIH, KOHLIEHTPUPOBAIN U OUHIIAIHN C TOMOIIBIO
¢dmum-xpomarorpaduu, smonpys 0-100% EtOAc B rekcanax, ¢ nmonydeHneM Tper-OyTi (2-(4-
(3-amuno-2-meTokcupennn)- 1 H-nupazon-1-um)stun)kapbamara (177 wmr, 0,532 mmons, 86%
BBIXOM) B BHIE KEITOro TBepaoro BemecTsa. JKX-MC m/z 333,2 (M+H)"; BDXKX #r 0,68 mun
(amamuruyeckas BOXKX, Meron A).

Cragusa 2:
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K pactBopy 4,6-nuxnop-N-tpuaeiirepomerunnupuaasus-3-kapdokcamuna (122 wmr, 0,586
MMoONb) u  Tper-Oythn  (2-(4-(3-amuHo-2-MeTokcudenmn)-1 H-nmupaszon-1-nn)stun)kapdamara
(177 mr, 0,532 mmons) B THF (5 mun) nobasmsuiu LIHMDS, 1 M B THF (2,130 mu, 2,130 Mmoub),
U PEAaKLHOHHYK) CMECh NEPEeMEIIMBAIM IIPU KOMHATHOW Temmeparype B TedeHue 20 MUHYT.
HeounmeHHyro peakmo OCTaHABIMBAIN HACBHIEHHBIM BOIHBIM PACTBOPOM XJIOPHIA AMMOHHUS,
3ateMm paszbasisuin EtOAc. Bogubrit cioit mpombiBaiiu 2x EtOAc, u oobsenunennsie ciion EtOAc
NPOMBIBAJIN 1X COJNEBBIM PAaCTBOPOM. DTOT PacTBOP 3aTEM BBICYLIMBAIH HaJ CYJIb(aToM HaTpus,
¢unbTpoBanu u KoHUeHTpupoBanu. Chipoe BemecTBo 3arpyxainu Ha 24 r kojoHky ISCO nns
OYHUCTKH € MOMOIIbI0 ¢uuI-xpomarorpaduu, smoupys 0-100% EtOAc B rexcanax. ITonyuanu
TpeT-OyThin (2-(4-(3-((6-xn0p-3-(TpHnEHTEPOMETHIIKAPOAMOWIT ) TUPU A3 UH-4-1JT)AMHUHO ) -2 -
metokcudenn)- 1 H-upazon-1-un)stun)kapoamar (184 mr, 0,353 mmons, 66,4% BBIXOM) B BUAE
He coBceM Oesoro Teepmoro Bemectsa. KX-MC m/z 5054 (M+H)"; BOXX #r 0,93 mun
(amamutuueckas BOXKX, Meton A); 'H AMP (400 MI', DMSO-ds) § 11,10 (s, 1H), 9,37 (s, 1H),
8,16 (s, 1H), 7,96 (s, 1H), 7,52 (dd, J=7,8, 1,2 I'u, 1H), 7,37 (dd, J=7,9, 1,4 I'y, 1H), 7,25 - 7,19
(m, 1H), 7,17 (s, 1H), 6,95 (t, J=5,6 T'y, 1H), 4,24 - 4,15 (m, 2H), 3,60 (s, 3H), 3,39 - 3,34 (m,
2H), 1,38 - 1,33 (m, 9H).

Cranus 3:

Cwmech Tpet-0ytun (2-(4-(3-((6-xnop-3-(TpuneiirepomerriikapOaMOWIT ) TUPUAA3HH-4-1JT)aMHHO )-
2-metokcupenmn)- 1 H-nupazon-1-un)stun)kapdamara (182 mr, 0,360 mmoib), Xantphos (41,7 mr,
0,072 mmonb) ¥ uukjonponankapbokcamuna (92 wmr, 1,081 mmonb) B auokcane (3,5 mu)
nerazupoBaiu 6apOOTHPOBAHUEM a30Ta yepe3 Hee B TeueHue 5 MunyT. 3atem nodasisiin Cs2CO3
(470 wmr, 1,442 mmonb) u Pda(dba)s (33,0 mr, 0,036 MMOITB), COCYl TEPMETHYHO 3aKPbIBAJHU, U
peakuronHyr cMech nepemernuBanu npu 130°C B teuenne 1 4. Ilo ganubim XKX-MC peaxkuus
ObUTa 3aBeplleHa, Jajee ChIpOe BELIECTBO KOHLEHTpuposaiu, pasdasimsuin EtOAc (75 min) u
BBICYIIUBAJIN HaJ CyJb(paToM HaTpusi. PEakIIMOHHYIO cMeCh (MIBTPOBAIN U KOHIIEHTPHPOBAJIH,
3ateM 3arpyxkanud Ha 24 r konoHky ISCO myis ouncTku ¢ momommbi ¢uidi-xpoMaTorpadpu,
smonpys 0-15% MeOH B DCM, ¢ nonyuenuem  tper-Oytun  (2-(4-(3-((6-
(umkonponaHkapOoKkcaMuo)-3-(TpuaenTe poMeTHIIKapOaAMOIT ) TUPUAA3HH-4- 1T )aMHHO )-2-
metokcudenmn)- 1 H-nmupason-1-nn)atun)kapdamara (155 mr, 0,266 mmons, 73,8% Bexon). KX-
MC m/z 554,6 (M+H)™; BOXX # 0,81 mun (ananutuueckas BOXX, Meton A).

Cranus 4:

PactBop TpeT-OyThi (2-(4-(3-((6-(mukmonpomankapOOKCaMuI0)-3 -
(TpuneiiTepoMeTrIKapOaMONIT ) TUPH A3 UH-4-1JT)aMUHO )-2-MeTokcudpennn)- | H-nmupazon-1-

win)atuin)kapdbamarta (155 mr, 0,280 mmons) 8 DCM (3 mir) u HCL, 4 M B 1,4-aurokcane (0,700 mu,
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2,80 MMob) mepeMelnuBaliil MpH KOMHATHOH Temrmeparype Ha mnpoTsokeHnn Houw. [locne
nepeMeINBaHus Ha MPOTSDKEHWH HOYM peakiust Oblla 3aBeplieHa. PeakunoHHYI0 CMeCh
KOHLIEHTPUPOBAIM /IO JKENITOTO TBEPAOrO BELIECTBA M NMPUMEHSUIM KaK €CTh Ha CIenyromel
cragun. llonywamu  (4-((3-(1-(2-amuuO03THIN)-1 H-TTMpa30-4-1111)-2-MeTOKCU(EHUIT )aMHHO )-6-
(umksonponaHkapOokcaMuao)-N-TpunerepoMeTunupuaasul-3-kapookcamun (125 mr, 0,255
MMoIb, 91% Boixon). XKX-MC m/z 454,3 (M+H)"; BOXX # 0,61 mun (ananutudeckas BOXX,
Meron A).

Cranusa 5;

K pacTBopy 4-((3-(1-(2-amunrO3TUN)- 1 H-ntMpazon-4-mi)-2-MeTOKCHU(PEHNIT )aMUHO )-6-
(umknonponankapOokcamMuno)-N-TpuaeirepoMeTunupuaasul-3-kapookcamuna (12 mr, 0,026
mmosb) B DMF (0,5 mi) u tpustunamune (0,011 mu, 0,079 mmonb) noOaBisyid yKCYCHBIN
auruapua (3,74 mxin, 0,040 mmonb). PeakunoHHYI0 cMech HepeMellnBald NPU KOMHATHOU
Temreparype B Teduenne 30 MuHYT, nocse dyero mo naHHbM JKX-MC peakius Obuia 3aBeplieHa.
Ilacunu M30BITOK YKCYCHOTO aHTHIPHUAA METAHOJIOM, 3aT€M KOHLEHTPUPOBAJIH IO TBEPAOTO
BEIECTBA, KOTOPOE MOBTOPHO PACTBOPSUIN B 2 MJI ME€TaHOINA, PUiIbTpoBasu 1 ouninany. [lonyqanu
4-((3-(1-(2-aueramunostui)- 1 H-nupa3zon-4-mi)-2-MeToOKCU(PEHUIT )aMUHO )-6-
(uuknonponankapbokcamMuno)-N-rpuaeiirepoMeTiinupuaasis-3-kapookcamun (7,5 wmr, 0,015
MMOJIb, 56,6% Bbixon). KX-MC m/z 496,2 (M+H)"; BOXX #r 0,64 mun (ananutudeckas BOXX,
Meron A); 'H SAMP (500 MI'n, DMSO-ds) & 11,33 (s, 1H), 10,97 (s, 1H), 9,15 (s, 1H), 8,18 (s,
1H), 8,15 (s, 1H), 8,02 (t, J=5,4 T'u, 1H), 7,98 (s, 1H), 7,46 (d, J=7,7 T'y, 1H), 7,29 (d, J=7,4 I'y,
1H), 7,23 - 7,17 (m, 1H), 4,22 (t, J=6,1 I'u, 2H), 3,60 (s, 3H), 3,47 (q, J=5,8 ', 1H), 2,12 - 2,04
(m, 2H), 1,80 (s, 3H), 0,88 - 0,77 (m, 4H).

Ipumepsr B Tabmune 10 momyyanu cnocoboM, aHAJIOTUYHBIM Ut ony4yenust [Ipumepa 556.

Tao6auua 10



236

[Ipumep MW Ha6a. B QC
No. Crpyxrypa MC uon RT MeTtog
H2N2
N—N
B
5
QC-ACN-
557 NH O )D< ] 453,5 | 4543 | 098 | “
2 N D
H
N SN
o)
D D
o FP
NH
e o C-ACN
558 AN =N o 51,6 | 5122 | L1 QAA_XB'
NH N\ N\/\NJ\/OH
é H
DD
o D
NH
N= _ - -
559 N 5206 | 5213 125 | QC-ACN
} =N QN AA-XB
NH N\ N\/\NM
H




237

[Ipumep MW Ha6a. B QC
No. Crpyxrypa MC unon RT Merton
D D
o D
NH
N= _ - -
560 N'\ / NH O <N o 531,6 5322 1,24 QEA‘?)?;
%'NH @’QN\/\N,\\S\\/
0 H ©
D D
o D
NH
561 N o 553,6 5543 1,6 ngﬁg-
N\ / -»»l\‘l (0]
NH \ N\/\NJ\OJ<
4 H
D D
o, FP
NH
/ - o—
AN <N o QC-ACN-
562 0 A N\/\NJ\/O\ 525,6 526,4 1,23 AA-XB
H

IIpumep S63




238

4-((3-(1-(2-aneramugo3Tun)-1H-nupazon-4-ui)-2-meroxcugeHu1)aMHHO)-6-

(uukyonponankapookcamuno)-N-(MeTui-d3)nupuaa3un-3-kapookcamua

HN\<
(e}

N_
[
_0
O HN
D ~
N = 0
H

ITpumeprr B Tabauue 11 nonyuanu ciocoOoM, aHaNOrHUHBIM [yt onyuenus [lpumepa 563.
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[pumep MW Ha6ua. B QC
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Tipamiep Haba. B QC
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[pumep Ha6ua. B QC
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[pumep MW Ha6ua. B QC
No. Crpyxrypa MC uon RT Merton
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IIpumep S76
6-(uukI0onponankapooxkcamuao)-4-((2-meroxcu-3-(3-(mopposnnomern)-1,2,4-

OKCaAHuA30J-5-11) e HHT)AMHUHO)HUKOTHHAMH

7\

o) N
\’/’sz
N O

/O

O HN




243

(0] 0.
\K Craamsa 1 Q. O\K
A _ o o O\|<
-
OoN

/O
H2N Crtagusi 3 Cragus 4
. O HN —_—
.
HNT NF |
o cl o cl X
Craaus 2 N cl
HO” N | - . HaN = |
Y N
N Cl N Cl
o} o\é O« OH Os_OH
Q O
- o) -
Ctagus 5 - Cragus 6
O HN _— O HN

HoNT N 18 HN” N o HNT Y 19
S, NJV o | S, N)%
H NN H

N )
i (% 6N=/<\ 7

N
Z
Cragus 7 G O‘N)\/ Cragus 8

—_—
O HN
’d X
”ZNJK(EL Oy
H

Cranus 1;

O

Cwmech Tper-Oytun 2-merokcu-3-uutpodensoara (200 mr, 0,790 mmonb) u 10% mnammaaus Ha
yraepoaroM HocuTtene (42,0 mr, 0,039 MMotb) B 3TUanieTare (8 M) mepeMernnBaiy B arMocdepe
BOJOpPOJA TpPH KOMHATHOW Temmepatrype B TeueHue 16 4. Ilyrem QuibTpoBanus uepes
HEeWNOHOBBIN GuiIbTp 0,45 MUKPOH M KOHLEHTPHPOBAaHMS (PUIBTpATa MOJNy4Yaiu TpeT-OyTui 3-
aMuHO-2-MeTokcubensoat (165 mr, 0,739 mmonb, 94% Beixon) B Buae kenroro macia. BOXX =
1,43 mun (ananutudeckas BOXKX, Meron A). 'H SIMP (400 MI'u, xnopodopm-d) & 7,11 (dd,
J=7,7,1,8 'y, 1H), 6,96 - 6,89 (m, 1H), 6,88 - 6,83 (m, 1H), 3,84 (s, 3H), 1,60 (s, 9H).

Cranus 2:

K romorenHomy OecriBeTHOMY pacTBopy 4,6-IUXJIOPHUKOTHHOBOM KUCHOTHI (1 T, 5,21 MMonb) B
nuxiopmetane (35 mir) B armocdepe asota godasnsim okcamunauxyopuna (0,585 mu, 6,77 Mmmoinb)
¢ nmocnenyromum nodasiennem DMF (0,403 mu, 5,21 MMonb); mpousornio Bckunanue. Yepes 2 4
KX-MC npakTudecku TOMOT€HHOTO pacTBOpa MOKas3alia 3aBepIIeHUe PeaKIuu (OCTaHABJINBAIN
STAHOJNOM, CM. 3TWJOBbIA 3¢up M+H 219,9). PacTBOp KOHLEHTPHUPOBAJIU TOA BaKyyMOM;

nobasmsuiu DCE (20 mut), u pacTBOp KOHLIEHTPUPOBAJIH IMOA BAaKyyMOM. OJTy MPOLENypPY
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MOBTOPSUTH ABAKABI C TIOJIYYEHUEM HEOUHIIEHHOTO 4,0-TMXJIOPHUKOTHHOM XJIopuaa. Beutnsanu
50 M 28% rugpokcuia aMMOHUS B JAENUTEIbHYIO BOPOHKY U 3KcTparuposanu 3x 15 mn DCM.
OOvenunennasie ciom DCM BeicymmBamy Haja cCyib(arom Hatpus, 3areM (UIBTPOBAIN U
UCTIONIb30BAJIM 3TOT aMMHUAYHBI PAaCTBOP B PEAKLMU KAaK €CTh. JTOT PacTBOp AOOABISUIA K
TOMOT€HHOMY JKENTOMY pacTBopy 4,6-nuxnopHukotuHomt xjopuna (1,1 r, 5,23 mmone) B 5 M
DCM npu 0°C u TEA (2,186 mu, 15,68 mmonb). YUepes 15 munyT no nanasM J)KX-MC peakuus
Obuta 3aBepiieHa. Cmech pazbasisn auxiopstanoM (100 mu) u mpombiBanu 1 H. Boxnoit HCL
Crou paspmensiiy, ¥ BOOHBIN CIIOW SKCTparupoBasd AUXJIOpITaHOM (2x 50 mu). Opranuueckue
cioun 00bEUHSIIM, BBICYIINBAJIM Ha/l CyJIb()aToM HATpus, GUIbTPOBAIH U KOHLIEHTPUPOBAIIH MO
BakyymoM. Heounimennoe BemectBo nepeHocwiu B DCM, 3areM ounmanmm ¢ NOMOIIBIO (IidIi-
xpomarorpadpun, npumensisi 40 T KOJOHKY ¢ cuimkareneM, smoupys 0-100% stunanerara B
rekcaHax. CooTBeTcTByIOLIME (PpakiMu COOUpaNH U KOHLEHTPHUPOBAIM O] BAKyyMOM C
nojryueHueM 4,6-nuxnopaukorusamuna (0,787 r, 3,91 mmons, 74,9% Beixon). XKX-MC m/z 190,9
(M+H)™; BOXX 1 0,54 mun (anamuruaeckas BDXKX, Meron A). 'H AMP (400 MI'u, DMSO-ds)
58,51 - 8,49 (m, 1H), 8,11 (br. s., 1H), 7,91 - 7,87 (m, 2H).

Cranus 3:

K pacrBopy 4,6-nuxnopaukoruHamuaa (192 wmr, 1,008 mmonb) u Tper-OyTun 3-aMHHO-2-
merokcubOenszoara (225 wr, 1,008 mmonb) B TerparunpodypaHe (6 M) mpu KOMHATHOH
temmeparype nodasnsiu no karsim LIHMDS, 1 M (2,52 mn, 2,52 MMoub) B TeueHHe | MUH.
IlonyueHHBIH B pe3ynbTaTe pacTBOP NEpPEMELINBAIIM IPYU KOMHATHOM TeMIepaType B TeueHue | 4.
PeakimoHHYI0 CMeCh OCTAHABJIMBAIMA | MJI HACBIIEHHOT'O BOJHOTO PacTBOPa XJIOPUIA AMMOHHUSI.
[Mony4eHHyro B pe3ysibTaTe cMech pasaensiin Mexkay EtOAc (30 mMi1) v HaChIIIEHHBIM PacTBOPOM
NH4Cl (30 mur). OpraHudecKkuil CJIoi MPOMBIBAJIU COJIEBBIM PpacTBOPOM (30 MIT), BBICYIIHBAJIH
(Na2;SO4) ¥ KOHLEHTPUPOBAJIU IO SIHTAPHOTO Macja, KOTOpoe XpomarorpadupoBain Ha 12 r
KapTpHUIKE C CUITUKaresem, smoupys rpaguentom 0-100% stunanerara B rekcanax. OuuineHHble
(bpakuuM KOHLEHTPHUPOBAIH C MOJy4deHHeM TpeT-OyTuin 3-((5-xapOamonn-2-xjopnupuanH-4-
wi)aMuHoO)-2-MeTokcudensoara (106 mr, 0,267 mmonb, 26,4% BBIXOA) B BUIIE CBETJIO-XKEJITOTO
TBepaoro eemecTsa. XKX-MC m/z 378,2 (M+H)"; BOXX #r 0,91 mun (anamurudeckas BOXKX,
Meron A). 'H SIMP (400 MI'u, DMSO-ds) & 11,09 (s, 1H), 9,37 (s, 1H), 7,72 (dd, J=7,9, 1,3 '
1H), 7,49 (dd, J=7,8, 1,4 I'u, 1H), 7,27 (t, J=7,9 T'y, 1H), 7,19 (s, 1H), 3,74 (s, 3H), 1,56 (s, 9H).
Cranus 4:

Cwmech Tper-Oytun 3-((5-xapbamow-2-X10pmHupUAHH-4-1JT1)aMHHO )-2-MeTOKcuOeH30aTa (22 Mr,
0,058 wmmonb), nmkionpomnankapbokcamuma (49,6 wmr, 0,582 mmonb), Pdx(dba);, agmykra
xjopodopma (6,02 mr, 5,82 mxmons), Xantphos (6,74 mr, 0,012 mmonb) u Cs»COs (76 wmr, 0,233
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MMOITb) B nuokcane (1,5 mur) merasmposanu 0apOOTHPOBAaHHEM a30Ta Yepe3 CMECh B TEUCHHE 5
MUHYT. PeakIIMOHHbII cOocyl repMeTHYHO 3aKpbiBaiu U HarpeBanu 1o 130°C Ha mpoTskeHUu
Hou. ITocne oxnakaeHus 10 KOMHATHOH TeMITepaTyphbl PEAKIIHOHHYIO CMECh Pa3JENsId MEKAY
EtOAc (50 mi) 1 Bogoii (50 mu). Bogsstii cioit sxkcrparuposanu EtOAc (30 min), u oObennHeHHbIE
opranuueckue ciou BbicymuBainu (Na2SO4) 1 KOHIEHTPUPOBAIH € TIOJTYUIEHHUEM JKEJITOTO Maca,
KOTOpOoe XpomarorpadupoBaiu Ha 12 T KapTpumke C CHIIMKAreyeM, 3JIOUpysl rpaaueHTom O-
100% »Tunanerara B rekcanax. OQuuineHHble (PaKIUH KOHLIEHTPUPOBAIM C MOJYYEHUEM TPET-
OyTun 3-((5-kapbamon-2-(LUKIONPONaHKapOOKCAMUI0 )ITUPUANH-4-1IT)aMUHO)-2-
metokcuOensoata (12 mr, 0,028 mmob, 48,3% BBIXO) B BUZE KENTOTO TBEPAOro BemecTsa. XK X-
MC m/z 427,3 (M+H)™; BOXX fr 0,75 mun (ananutuueckas BOXKX, Meton A).

Cranus 5;

Cwmech Tper-Oytun 3-((5-xapbamoni-2-(LuKIOnponaHKapOOKCAMUAO ) TUPUAHH-4-1JT)aMHHO)-2-
metokcubensoara (35 mr, 0,082 mmonb) u HCI, 4 H. B auokcane (0,205 mui, 0,821 mmons) B DCM
(1,5 M) mepemerinBany MpU KOMHATHOH Temrepatype B TedeHue 8 4. PeakIMOHHYI0 cMech
OCTaBJIAJIM CTOATh IPU KOMHATHOW TeMIepaType Ha NMPOTSKEHUU BBIXOAHBIX B MOPO3MJIbHOMN
kamepe. Jleryune BelecTBa yJaJsUU O]l BAKYYMOM, U OCTAaTOK BBICYLIHBAJIU C MOJTy4E€HUEM 3-
((5-xapbamomni-2-(unKIonponaHKapOOKCAMUA0 ) TUPUANH-4-1IT)aMHHO )-2-METOKCUOEH30HHON
kucnotsl, HCI (36 mr, 0,080 MMoub, 97% BBIXOM) B BHJIE JKEJITOTO TBEPIOTO BEIIECTBA.

Cranus 6;

Cwmech 3-((5-xapbamon-2-(UKIONPONaHKapOOKCAMUIO ) TUPUIUH-4-1JT)aMUHO )-2-
merokcubOensoitnoit  kucnmore, HClI (35 wr, 0,089 wmwmonb), (Z2)-N-ruapokcu-2-
mopdonunoarierumunamuaa (17,00 mr, 0,107 mmons), BOP (59,0 mr, 0,133 mmons) u EtsN (0,037
w1, 0,267 mmons) B DMF (1 M) mepemMernnBaiy npu KOMHATHOH TeMIiepaType B TedeHue 1,5 4.
Peaxunonnyto cmech pasnensin mexxay EtOAc (20 mut) 1 HaChIIIEHHBIM pacTBOPOM OMKapOOHaTa
Hatpust (20 mur). Opraaudeckuii ciiol mpombIBaiu Boaoi (2 x 20 M) U coneBbIM pacTBopoM (20
mi). [Tocne BoicymuBanus (NaxSO4) 1 QUIBTPOBAHUS OPTaHUYECKUH CJIOW KOHIIEHTPUPOBAJIH C
MOJy4eHUEM (£)-4-((3-((((1-amuHO-2-MOP(DH OTMHOS THIIUACH JaMHHO ) OKCH )KapOOHMIT )-2-
MeTOKCH(EHIIT)aMUHO)-0-(LuKionponankapbokcamuno)aukornaamuaa (40 mr, 0,070 mmounb,
79% BBIXOM) B BUAE CBETJIO-3KEATOro Macia. [I[puMeHsN Kak ecTh Ha clieayromeit craquu. XX X-
MC m/z 512,4 (M+H)™; BOXX & 0,51 mun (ananuruueckas BOYKX, Meton A).

Cranusa 7:

Cwmech (£)-4-((3-((((1-amuHO-2-MOP(H OTMHOSTUIIUACH JAMHHO ) OKCH )KapOOHMIT )-2-
MeTOKCH(EHIIT)aMHUHO )-0-(LuKIIonponankapookcamuo ) aukoTuHamuaa (40 mr, 0,070 mMoinb) u

TBAF, 1 M B THF (0,106 mu, 0,106 mmonb) B anerorutpuie (1 M) mepeMerminBaiv mpu
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KOMHATHOU TeMIlepaType Ha MpoTshkeHuH Houd. [locne mepeMemmBanys Ha MPOTSDKEHUH HOYU
peakuusi Obula 3aBepiieHa. PeakIMOHHYIO CMECh KOHLEHTPUPOBAJU IO Macla, 3aTeéM IOBTOPHO
pactBopssit = B 1,5 wmn DMF, c¢unprpoBamn  wu  ounmmanu. [lomydamm  6-
(unkonponankapbokcamMuno)-4-((2-merokcu-3-(3-(mopdonmuuomermn)- 1,2, 4-okcagnazon-5-
wi)pennt)amuno))aukotuHamun (12,4 mr, 0,024 mmons, 34,6% Bexoxn). XKX-MC m/z 4944
(M+H)™; BOXX #r 0,53 mun (ananutudeckas BDYKX, Meron A). "H AMP (500 MI'u, DMSO-ds)
5 11,05 (s, 2H), 10,80 (s, 1H), 8,64 (s, 1H), 8,21 (br. s., 1H), 8,04 (s, 1H), 7,76 (d, J=8,1 I'y, 2H),
7,55 (br. s, 1H), 7,40 (t, J=7,9T'u, 1H), 3,77 (s, 3H), 3,19 - 3,13 (m, 2H), 2,02 - 1,95 (m, 1H), 1,57
(br. s., 2H), 1,36 - 1,27 (m, 2H), 0,93 (t, J=7,4 I';, 3H), 0,79 (d, J=6,1 I'y, 4H).

ITpumeps! B Tabnune 12 nonyvanu cnocobom, aHaIOTHYHBIM 11 oydeHus [lpumepa 576.

Taoauma 12
Ipu
Ha6.x. B C
Mep Crpykrypa MW MC uon RT M%TO)J
No.

577 NN -
H

N QC-ACN-
QY 5706 | 5712 | 126 | S 5o
0”>NH, -~ O°N k:»
N, o
o\

y H H QC-ACN-
578 \—<N/1 1 H | H YA 5526 | 553,0 137 | i axB
N

IIpumep S79
N-(4-((2-meTokcu-3-(3-(Moppoannomerni)-1,2,4-okcaguazon-S-

W) (peHUJT)AMHUHO )THPUAHH-2-HJT)HHKJIONPONAHKAPOOKcaMH/
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Cranus 1;

K pacrBopy 4-Opommupunun-2-amuna (300 mr, 1,734 mmounb) u TpusTwiamuna (0,725 mi, 5,20
mmontb) B DCM (15 mi) npu 0°C Ha neastHo# 6ane 1o0aBIIsIN MO KAaIIsiM HUKJIOMPOTaHKapOOHIIT
xyopua (0,189 mn, 2,081 mmons). Ilocne 3aBepiueHusi 100aBICHHUS 3TOT PACTBOP OCTABJISUIH
HarpeBaThCsl 1O KOMHATHOW Temmeparypel. Uepes 1 wac peakuwmsi Obuta 3aBepiueHa. Peakuuio
raCHJIN HACBILIEHHBIM BOAHBIM PACTBOPOM OMKapOOHATa HATPHS, 3aTEM SKCTparupoBaiu 3x 50 miu
DCM. BricymmBanu Hax cysibhaToM HaTpus, GUIBTPOBAIHN U KOHIEHTpupoBaiu. [Tomyyanu N-
(4-6pomnupuanH-2-wun)ukionponankapbokcamun (401 mr, 1,580 mmonb, 91% BbIXOA) B BUIE
KPHCTAJUTHYECKOTO HE COBCEM OEJIoro TBEPOro BELIECTBA, KOTOPOE Cpa3y MEePEHOCHIIN KaK €CTh
Ha cienyrouryro ctanuio. BOXX 7k 0,87 mun (anamurnueckas BOXKX, Meron A).

Cranus 2:

Cwmecp N-(4-0pomnupuaus-2-mn)mkionponankapookcamuna (100 mr, 0,415 mmorns), Xantphos
(48,0 mr, 0,083 mmonb) u Tper-OyTun 3-amuHO-2-MeTokcuOen3oara (185 mr, 0,830 mmonb) B
nuokcane (3,5 M) nerazupoBanu 0apOOTHPOBAHUEM a30Ta Yepe3 Hee B TeUEHUE S MUHYT. 3aTeM

nobasmsimm Cs2COs3 (541 wr, 1,659 mmons) u Pda(dba); (38,0 mr, 0,041 mmomb), cocyn
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repMEeTHYHO 3aKPbIBAJIM, U PEAKLIMOHHYIO cMech nepemernnBany npu 130°C B Teuenue 45 MUHYT.
ITo nanubM JXKX-MC peaxnst Obuta 3aBepliieHa. PeakinoHHY0 CMeCh OXJIaXKIaJIi 10 KOMHATHOM
TEMIIEPATyPHI U 3aTeM KOHLEHTprpoBan, pazdasisuin DCM u cpasy 3arpy:xanu Ha 40 © KOJIOHKY
¢ cwmkarenem, osmoupysa 0-15% MeOH B DCM. TIlomydamm Tper-Oytun  3-((2-
(urkonponankapOoKCaMUI0 )T PUIUH-4- 1T )aMUHO)-2-MeTokcudensoat (100 mr, 0,248 mmorb,
59,7% Boixon). XKX-MC m/z 384,2 (M+H)"; BOXXX 1z 0,77 mun (ananutuueckas BOYKX, Meron
A).

Cranus 3;

Cwmech TpeT-OyThin 3-((2-(umxnonponaHkapOOKCaAMHIO ) TUPUANH-4- 1T )aMHHO )-2 -
metokcuOensoara (108 mr, 0,282 mmonw) u HCI, 4 1. B nuokcane (0,704 mi, 2,82 mmoins) 8 DCM
(3 M) nepememmBanM NpU KOMHATHOH TeMmmeparype B TedeHue 8 4. PeakunoHHyI0 cMech
OCTaBJIAJIM NE€PEMEIINBATLCSA MPU KOMHATHOH TeMmeparype. Jleryuue BeliecTBa YOAJSAIN IMOJ
BaKyyMOM, U OCTaTOK BBICYIINBAJIH C Oy 4eHueM 3-((2-(uukaonponankapOOKCaMHUI0 ) TUPUIH-
4-un)amuHO)-2-MeTokcuben3ornoi kucaotel, HCI (100 mr, 0,261 mmonb, 93% BbIXOn) B BUAe
sentoro TBepaoro semectsa. KX-MC m/z 3282 (M+H)™; BOXX & 0,55 Mun (aHanuTudeckas
BOXX, Meron A).

Cranus 4:

Cwmech 3-((2-(uknonpomnankapOOKCaMHIO0 ) TUPUAMH-4-1IT)aMHHO )-2-MeTOKCUOEH30HHOM
kucnotsl, HCI (40 wmr, 0,114 mmons), (£)-N'-runpokcu-2-mopdonunoanerumunamuna (21,81 wmr,
0,137 mmons), BOP (76 wmr, 0,171 mmons) u EtsN (0,048 mn, 0,343 mmons) B8 DMF (1 mui)
nepeMeInBaii TP KOMHATHON TeMIiepaType B TedeHue 1,5 4. PeakimOHHYI0 CMeCh pa3zensnu
mesxny EtOAc (20 mur) 1 HachILIeHHBIM pacTBOpOoM OukapOoHaTa Hatpust (20 min). OpraHudeckuit
cioit mpomeiBaiu Boxoi (2 x 20 mi) u conesbiM pactBopoM (20 mum). ITocne BbICymMBaHUs
(Na2S0O4) u GpubTpOBaHMS OPTaHUYECKUN CJIOW KOHLEHTPUPOBAIHU ¢ monyueHueM (Z£)-N-(4-((3-
((((1-amuHO-2-MOP(HOTMHOITUIIHIEH )AMUHO )OKCH )KapOOHMIT )-2-
METOKCH(EHIIT)aMUHO ) TUPUANH-2-WT)IUKIonponankapookcamuna (44 mr, 0,094 mmons, 82%
BBIXOJ]) B BHJIE€ CBETJIO-KEITOrO Macia, KOTopoe mpuMmeHsuin kKak ectb. KX-MC m/z 469,2
(M+H)"; BOXX #r 0,50 mun (ananutuueckas BOXX, Meton A).

Cranus 5;

Cwmech (£)-N-(4-((3-((((1-amuHO-2-MOP( OTMHOI THIIHIEH )AMUHO ) OKCH ) KapOOHMIT )-2 -
METOKCH(EHIIT)aMUHO ) TUPUANH-2- W) UKJIonponankapookcamuna (44 wr, 0,094 mmonb) u
TBAF, 1 M B THF (0,141 wmu, 0,141 mmons) B anerorutpuiie (1 M) mepeMernnBaiv Mpu
KOMHATHOH TeMIepaType Ha MPOTSKEHWH BBIXOAHBIX. Peakiust Obla He 3aBepIIeHA, MO3TOMY

nobasnsim eme 300 mxn pactBopa TBAF, u peakiiuro OCTaBIIsIN NMEPEMEIINBATECS B TEUCHUE
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ele OIHOM HOYM NpH KOMHATHOW Temmnepatype. Tenepp mo maHHbIM XKX-MC peakuus Obuia
3aBepiuieHa. Peakunonnyro cMmech pazzpemsuin Mexxay EtOAc (30 mu) u coneBbIM pacTBOPOM.
ITocne BricymmBanus (NaxSO4) ¥ QUIBTPOBAHHMS OPraHUYECKUH CIIOW KOHLEHTPHPOBAIH C
NOJYYEHHUEM JKEJITOTO Maclyia, KOTOPOE PACTBOPSUIM B 2 MJI METAHOJA, 3aTeM (UIBTPOBAIA U
OUMIIATH. [Monyuanu N-(4-((2-merokcu-3-(3-(mopdomunomermn)-1,2, 4-okcaanazon-5-
w1)(heHNT)aMUHO ) TUPUAUH-2-1JT ) [IUKJIonponankapookcamun (22,2 mr, 0,049 mmonb, 51,9%
Bbixo). JKX-MC m/z 451,2 (M+H)"; BOXKX #r 0,51 mun (ananmutudeckas BOYXKX, Meron A). 'H
SAMP (500 MI'i, DMSO-ds) 6 10,66 - 10,37 (m, 1H), 8,63 (s, 1H), 7,95 (br d, /=5,4 'y, 1H), 7,78
- 7,74 (m, 2H), 7,63 (br d, /=7,7 T'y, 1H), 7,34 (t, /=7,9 I'y, 1H), 6,60 (br d, /=4,4 'y, 1H), 3,76
(s, 2H), 3,71 (s, 3H), 3,63 - 3,60 (m, 2H), 3,19 - 3,14 (m, 2H), 2,60 - 2,53 (m, 4H), 2,00 - 1,95 (m,

1H), 1,57 (br s, 2H), 1,35 - 1,28 (m, 2H).

ITpumeprr B Tabauue 13 monyydanu crnocoOoM, aHaNOTHYHBIM Juis onyuenus [lpumepa 579.

Tab6auna 13
Ipu
Ha6n. B C
mep CrpykTypa MW MC non RT M%Ton
No.
0
,(N’}
580 «’N\’«N‘/O O/H H W(A 491,6 | 4923 1,26 ijﬁ)(g'
N
RoRCH
\ .0
’/S\
)
«_. N~-o o~ QC-ACN-
581 y H 5276 | 5282 1,32
L N YA AA-XB
N o}
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BUOJIOTMYECKHWE AHAJIM3bI

Crnenyromuii  aHamWM3 HCIIONB30BAIM TSI AEMOHCTPALIMM AKTUBHOCTH COEJUHEHHH I10
M300PETEHHIO.

Hupyuuposannoe IFNa ¢pochopunuposanne STAT B neibHOI KPOBH YejioBeKa

ITocne unkyOay ¢ COEAMHEHNEM B TEUEHHUE Haca LEJIbHYI0 KPOBb YeJoBeKa (B3STYIO JIUOO ¢
EDTA, mub6o ¢ ACD-A B KauecTBe aHTHUKOAryJsiHTa) crumyaupoBaiu 1000 en/min
pekoMmOnHaHTHBIM uyenoBedeckuM [FNa A/D (R&D Systems 11200-2) B Teuenue 15 muH.
Crumynauuio ocraHaBnuBanu nyreMm nodasieHus Oydepa Fix/Lyse (BD 558049). Knerku
okpammusau antureaoM CD3 FITC (BD 555916), npomsiBanu 1 nepMeaObUIN3UPOBAIN HA JIbAY
¢ nmpumenenneM Oydepa Perm III (BD 558050). Knerku 3arem okpammBanu Alexa-Fluor 647
pSTATS (pY694) anturenom (BD 612599) B Teuenue 30 mun nepen ananuzom Ha FACS Canto
II. Yposenp skcnpeccun pSTATS ompenensnu KOJIMYECTBEHHO MO CpPeOHEW WHTEHCHUBHOCTU

dbayopecuennun nocie reirupoanusi o CD3-mo3UTHBHON MOMYJISLUN.

JHannble o mHruOuposanuto IFNo-unnynuposanHoro ¢ocdopunmuposanus STAT B nenbHOi
KPOBH YeJIOBEKa

ND — naHHbIE OTCYTCTBYIOT

Tabnuua 14
[FNo-uHAYyUMpOBaHHOE
ITpumep dochopunrpoBanue
No. STAT B uenbHOI KpoBU
yesnoseka (ICso, MKM)
1 2,80
2 0,65
3 0,98
4 0,66
5 3,30
6 0,11
7 0,024
8 0,021
9 0,016
10 0,004
11 0,021
12 0,011
13 0,024
14 0,05
15 0,03
16 0,56
17 0,49
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)
18 ND
19 0,25
20 1,50
21 0,022
22 ND
23 0,06
24 0,24
25 0,43
26 3,90
27 2,01
28 0,21
29 0,13
30 1,38
31 0,38
32 0,08
33 ND
34 1,01
35 0,12
36 0,03
37 0,018
38 0,03
39 0,023
40 0,012
41 0,06
42 0,23
43 0,17
44 0,009
45 0,16
46 0,14
47 0,14
48 0,025
49 0,05
50 0,07
51 0,16
52 0,09
53 0,21
54 ND
55 0,04
56 0,12
57 0,009
58 0,011
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)
59 0,013
60 0,023
61 0,06
62 0,08
63 0,03
64 0,11
65 0,016
66 0,03
67 0,06
68 0,023
69 0,03
70 0,014
71 0,025
72 0,08
73 0,28
74 0,17
75 0,03
76 0,03
77 0,04
78 0,07
79 0,16
80 0,11
81 0,18
82 0,07
83 0,11
84 0,13
85 0,24
86 0,30
87 0,46
88 0,23
89 0,03
90 0,06
91 0,05
92 0,03
93 0,05
94 0,011
95 0,021
96 0,015
97 0,03
98 0,023
99 0,04
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IFNo-uHOynupOBaHHOE
ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

100 0,06
105 1,83
107 0,82
109 >10,00
115 3,49
116 4,97
118 3,80
119 >10,00
120 0,15
121 >10,00
122 >10,00
123 >10,00
124 0,21
125 0,06
126 0,63
127 0,26
128 0,03
129 0,26
130 0,49
131 0,74
132 0,30
133 0,10
134 0,11
135 2,01
136 1,13
137 2,64
138 0,18
139 0,41
140 0,33
141 0,24
142 531
143 0,32
144 1,00
145 0,27
146 0,21
147 1,72
148 1,82
149 1,95
150 >10,00
151 1,55
152 1,31
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

153 >10,00
154 1,11
155 0,78
156 0,63
157 >10,00
158 0,40
159 1,08
160 1,79
161 9,42
162 2,73
163 1,76
164 0,20
165 0,53
166 ND
167 2,42
168 0,23
169 0,11
170 0,57
171 0,69
172 1,44
173 0,30
174 0,56
175 0,66
176 0,45
177 1,03
178 0,55
179 0,29
180 0,20
181 0,63
182 2,01
183 1,68
184 0,13
185 >10,00
186 0,79
187 1,13
188 1,27
189 0,10
190 236
191 0,41
192 0,87
193 7,36
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

194 0,16
195 0,72
196 1,18
197 6,20
198 1,65
199 1,08
200 0,76
201 0,29
202 1,80
203 0,46
204 0,14
205 0,85
206 >10,00
207 0,48
208 1,27
209 1,37
210 0,22
211 0,44
212 0,32
213 4,44
214 0,39
215 0,15
216 0,32
217 0,18
218 0,39
219 5,24
220 0,20
221 0,16
222 1,48
223 0,69
224 0,88
225 0,35
226 1,16
227 0,62
228 0,18
229 >10,00
230 0,51
231 1,75
232 6,51
233 0,10
234 0,30
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

235 0,05
236 >10,00
237 0,07
238 0,08
239 0,05
240 0,18
241 0,62
242 0,021
243 0,09
244 0,12
245 0,11
246 0,03
247 0,10
248 2,24
250 0,64
251 ND
252 3,27
253 0,30
254 5,43
255 0,62
256 0,13
257 0,23
258 0,13
259 >10,00
260 0,54
261 0,68
262 2,69
263 0,83
264 1,55
265 0,53
266 2,53
267 0,15
268 0,10
269 0,04
270 0,10
271 0,09
272 0,16
273 0,07
274 0,05
275 0,15
276 0,69
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

277 0,24
278 ND
279 0,47
280 ND
281 >10,00
282 0,18
283 0,36
284 >10,00
285 ND
286 ND
287 1,26
288 0,09
289 0,15
290 0,10
291 0,11
292 0,16
293 0,03
294 0,07
295 0,06
296 >10,00
297 0,03
298 >10,00
299 0,014
300 0,33
301 0,03
302 0,11
303 0,10
304 0,13
305 0,22
306 0,44
307 0,03
309 >10,00
310 >10,00
311 0,20
312 0,07
313 0,07
314 0,26
315 0,022
316 0,33
317 0,03
318 0,08
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IFNo-uHOynupOBaHHOE
ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

319 0,03
320 0,05
321 0,03
322 0,08
324 0,06
325 0,11
326 0,03
327 0,15
328 0,16
329 0,05
330 0,07
331 0,56
332 0,04
334 0,05
335 0,05
336 0,26
337 0,07
338 0,42
339 0,04
340 0,10
341 0,11
342 0,08
343 0,022
344 0,03
345 0,18
346 0,09
347 0,013
348 ND
349 0,07
350 0,04
351 0,06
352 0,07
353 0,17
354 0,08
355 0,38
356 0,08
357 0,88
358 0,21
359 0,34
360 0,27
361 0,19
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue

No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

362 0,27
363 0,24
364 0,44
365 0,32
366 0,51
367 0,06
368 0,35
369 0,05
370 0,16
371 0,31
372 0,15
377 1,41
379 0,56
380 ND
381 0,13
382 0,10
383 0,03
384 0,04
385 0,18
386 0,49
387 0,27
388 >10,00
389 0,57
390 0,24
391 0,82
392 0,023
393 0,18
394 0,42
395 0,08
396 0,12
397 0,04
398 ND
399 0,18
400 0,03
401 0,18
402 0,04
403 0,19
404 0,11
405 0,09
406 0,18
407 0,16
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

408 0,11
409 >10,00
410 0,26
411 1,80
412 4,62
413 0,17
414 0,31
415 0,04
416 0,46
418 0,13
419 0,20
420 0,22
421 0,29
422 0,59
423 ND
424 0,20
425 0,67
426 0,03
427 0,09
428 2,63
429 0,19
430 >10,00
431 >10,00
432 0,30
433 0,16
434 0,16
435 0,26
436 0,30
437 2,41
438 2,89
439 0,44
440 1,16
441 0,29
442 0,08
443 0,27
444 2,13
445 0,15
446 0,27
447 0,16
448 0,14
449 ND
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

450 0,20
451 0,06
452 0,15
453 0,06
454 0,19
455 0,56
456 0,06
457 0,77
458 1,21
459 0,08
461 0,22
462 4,45
463 0,80
464 1,11
465 0,13
466 0,42
467 0,20
468 0,27
469 0,20
470 0,34
471 1,59
472 0,29
473 >10,00
474 3,56
475 232
476 0,06
477 1,10
478 0,15
479 0,11
480 0,07
481 0,39
482 0,15
483 0,06
484 0,10
485 0,13
486 0,06
487 0,20
488 0,53
489 0,29
491 0,26
492 0,15
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IFNo-uHOynupOBaHHOE
ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

493 0,04
494 0,25
495 0,06
496 0,25
497 0,11
499 0,18
500 0,37
501 1,13
502 0,15
503 0,86
504 >10,00
505 0,18
506 0,25
507 0,11
508 ND
509 0,17
510 0,46
511 0,32
512 2,56
513 >10,00
514 0,87
515 0,29
516 0,17
517 0,35
518 0,15
519 0,57
520 0,77
521 241
522 0,19
523 1,68
524 3,40
525 0,24
526 0,52
527 0,95
528 0,84
529 0,20
530 0,20
531 0,06
532 0,47
533 0,53
534 0,47
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IFNo-uHOynupOBaHHOE
ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)

535 1,50
536 0,65
537 0,70
538 0,39
539 0,12
540 0,46
541 1,39
542 0,89
543 ND
544 ND
545 0,22
546 0,11
547 0,40
548 0,17
549 ND
550 0,24
551 0,05
552 3,60
553 0,12
554 ND
555 0,04
556 1,07
557 0,72
558 1,30
559 0,83
560 221
561 4,36
562 0,65
563 3,12
564 >10,00
565 0,25
566 0,68
567 0,70
568 ND
569 0,59
570 0,93
571 1,76
573 2,00
574 0,70
575 ND
576 0,013
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IFNo-uHOynupOBaHHOE

ITpumep dochopunmposanue
No. STAT B 1ienbHOI KpOBU
genoseka (ICso, MKM)
577 0,019
578 4,34
581 ND
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POPMYVYJIA U3OBPETEHUA

I. Coenunenne @opmysl I:

rae
X npencrassier codoit N wimu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? mpencrasnser coboit H, -C(O)R*; Cis ankun, -(CH:)-3-14-uneHHblil KapOOLMKI,
samemenHblii 0-1 R?, ym 5-12-4neHHbIiH reTepoLUKII, 3aMelleHHbIN 0-4 R2:

R? B xaxaoM ciydae HesaBucuMoO mpexcTaBiser coboit H, OCFs;, CN, NO,, -(CH2)OR®,
-(CH:):SR®, -(CH2).C(O)R®, -(CH»):C(O)OR®, -(CH2)OC(O)R?, CH,).NR'R!Y,
-(CH2)/C(O)NR!''R!!,  (CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NRPC(O)NR!'R!!
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxun, 3amemennsiii 0-3 R, Ci ramoankun, Ca-s
ankenuy, 3amerneHHblii 0-3 R? -(CH2)-3-14-unennsiii kapOorwki, 3amemeHHbiii 0-1 R?
win -(CHaz)-5-7-4neHHbIi reteponuk, 3amerneHHbiii 0-2 R?;

R’ npencrasnser coboit H, C1.3 amkun umn C3.6 IUKITOATKIT,

R* npencrasnser coboit H, C1.3 ankun umn C3-6 IUKITOATKIT,

R’ npencrapnser coboii Ci4 ankun, 3amermnenseii 0-1 R% Ci4 ankokcu, 3amemennsiii 0-1 R,
(CH>):-penmun, 3amemennslii 0-3 R% unu -(CHz)-5-7-uneHHbli reTepoluK,

R B kaxaoM ciydae HesaBHCHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR¢, -(CH2)/C(O)R, -NR°R®, -NR°C(O)OR, Ci.3 anxwmn uiu (CH»)-penun,

R® npencrasnser coboit -(CH,)-5-7-uneHHslil reTeporuKI, 3amemmenHbii 0-3 R,

R% B kaxmom ciydae HesaBucuMo npencrasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH»):SR?,  -(CH,)C(O)R®,  -(CH»)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!R!}
-(CH»)C(O)NR!R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(0O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
ankennn, 3amemeHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 RY

b o4 a.
win -(CH2)-5-7-4neHHblil rereponuki, 3amemerHbiid 0-2 R?;
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R’ npencrasnser coboit H, ranored uu C.3 ankun,

R!! B kasxm0M ciTyuae HezaBHCHMO npencTasiseT coboit H, Ciu ankun, 3amemennsiii 0-3 RE, CF3,
C3.10 mukmoankun, 3amemenneiii 0-1 RY (CH)-¢penun, 3amemennsiii 0-3 RY, wm -(CHa)-5-7-
YJIEHHBIN Fe€TEePOLMKII, 3aMeleHHbIN 0-3 Rd;

R?® B xaxknmom ciyvae Heszasucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,)0R?, -(CH,):SR®, -(CH2).C(O)R®, -(CH2)C(O)OR®,
-(CH,){0OC(O)R®, -(CH)NR!'R!!, -(CH,)C(O)NR!'R!!, -(CH3):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R¢, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemtensbrii 0-3 RY, Ci.¢ ranoanxun, -(CHz)-3-14-unennsiit kap6ormkn umu -(CHz)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci- ankun, 3amemenssiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKHAL,
samemennbii 0-2 RY umu -(CHz)-5-7-unennbiii retepouukn, s3amermennbii 0-3 RY wumn
(CHa)-ennn, 3amernennsiii 0-3 RY;

R npencrasnser co6oii C1.¢ anku, 3amemennsiii 0-3 R (CH»)-Cs.6 IUKJIOATKII, 3aMelIeHHbII
0-3 R, unu (CHa)-enun, samemennsiii 0-3 R,

RY B Kax1OM clyuae HezaBHCHMO mpejcTasisier coboii Bomopoxn, F, Cl, Br, OCFs, CF3, CN,
NO3, -OR®, -(CH2),C(O)RS, -NR°R®, -NR°C(O)OR®, Ci.¢ anxun wnu (CHa)-heHnn, 3aMenieHHbIH
0-3 R

R® B xaxknom ciyuae HesaBHCHMO npenctasisier codoit Bogopon, Cie ankui, Cs.s IUKIOATKUT
wn (CHa)-denmn, 3amemennsrii 0-3 RE

Rf B xaxa0M cliyuae He3aBUCHMO HpencTaBisieT coboit Bogopoxn, ranoren, CN, NHa, OH, Cs.s
uukioankui, CF3, O(C1-¢ amkun) uinn -(CHz)-5-7-4J1eHHBIH reTepOIHKIT;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 vnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMieMast COJb.

2. Coenunenue no n. 1 @opmyJsl
RG
5
R = |
- R
4
RY N
o] N
1
R N SN
H |
X ZA_ _R?
NN
R3
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rae
X npencrassietr codoit N mimu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHblii KkapOoOLMKII,
samernenHbii 0-1 R*, umu 5-12-ujeHHbIi reTepoLMKI, 3aMelleHnblii 0-4 R*,;

R?* B kaxaoMm ciydae HesaBucHMO mpenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR®?,  -(CH),C(O)R®,  -(CH)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NR’C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pRE, Ci anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankenun, 3amemeHHbiii 0-3 R* -(CH2)-3-14-unensbiii kapOommki, 3amemieHHbii 0-1 R?
wn -(CHz)-5-7-unennsiii rereporuii, 3amerneHHbiid 0-2 R?;

R’ npencrasnser coboii H, C1.3 ankun win C3.6 LIUKIOAJIKII,

R* npencrasnser coboii H uiu Ci.3 aku,

R’ npencrasnser coboii Ci.4 ankui, 3amemenssiii 0-1 R Ci.4 ankokcu, 3amemtenHserii 0-1 R®,
(CH2)r.penus, 3amemennbiii 0-3 R% unu -(CHz)-5-7-4/1eHHBIHA reTepOLUKI,

R B kaxjaoM ciyuae HesaBucHMO mpencTasisier coboit H, F, Cl, Br, OCF;, CF3;, CN,
NO3, -OR®, -(CHz)C(O)RS, -NRR®, -NR*C(O)ORS, C,-3 anxun wm (CHz)-penmn,

R® npencrasnser coboii -(CH,)-5-7-uneHHblil reTepoLuk, 3amemenHsrii 0-3 R,

R% B kaxgom ciyuae HesaBucuMo npenctasisier coboit H, OCFs, CN, NO,, -(CH)OR?,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH2)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'}
-(CH»)C(O)NR''R!!  (CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NRP’C(O)NR!'R!},
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmmn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
ankenuy, 3amemeHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOomwmki, 3amemenHbiid 0-1 R?
win -(CHz)-5-7-4neHHblit reteporuki, 3amemenHbii 0-2 R?;

R’ npencrasnser coboit H, ranoren umu Ci.3 ankun,

R!! B kaxcoM crydae HesaBuCHMO npeacTasiser codoit H, Ci.s anxun, 3amemennsiii 0-3 RE, CF3,
Cs-10 muknoankun, 3amemenssii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RS, um -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rd;

R? B kasxkmom ciydae Heszasucumo npexacrasisier coboit H, F, ClI, Br, OCF;, CF3;, CHF,, CN,
NO, ~(CH,):0R?, -(CH»):SR®, -(CH,):C(O)R®, -(CH»)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH3):NRPC(O)R,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NR’S(0),R®, -S(O)RE, -S(O):RE, Ci-
ankm, 3amemenserii 0-3 R Ci. ranoanxun, -(CHz)-3-14-unennsrii kapoormkn wiu -(CHa)-5-7-

YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;
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R® npencrasmsier coboit H, Ci. ankun, 3amemennsiii 0-3 RY, Ci ranoankun, Cs.s MUKIOAIKII,
3aMenieHHpi 0-2 Rd, win -(CHz)-5-7-4yieHHBIA TeTepourKII, 3aMerneHHbil 0-3 Rf, AN
(CH:)-enu, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH3)-Cs.6 IUKITIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 RY

RY B kaxmoM clydae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci. anxwn unu (CH»)-heHun, 3aMermeHHbIi
0-3 Rf;

R® B kaxxgoMm ciaydyae He3aBUCUMO mnpenactapisier coboi Bogopon, Cie ankmi, Cse IUKIOATKUT
unu (CHa)-denun, 3amemennsrii 0-3 RE;

R! B kaxg0M criyuae He3aBUCHMO TpencTaBisieT coboil Bonopox, ranored, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-¢ ankun) nnn -(CHz)-5-7-41€HHBIH reTepouK,

p umeet 3HaueHus 0, 1 wim 2;

r umeet 3Hauenus 0, 1, 2, 3, 4 wnm 5,

WJIH €r0 CTePeon3oMep Wi (papManeBTHIECKH IpHeMIIeMasi COJIb.

3. Coenunenue no n. 1 @opmyist
RG
5
R~ |
R R
A
O N
1
R\ X
H |
X, A .R?
Ny
R3
I
rne

X npencrasnsietr codoit N wmu CH;

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHblil kapOOLMKI,
samernenHeii 0-1 R*, umn 5-12-4ieHHbIi reTepOoLHKI, 3aMelneHnblii 0-4 R*;

R?* B kaxaoMm ciydae HesaBucuMo mpenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR®,  -(CH),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!'R!!  -(CH2)NR’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R® npencrasnser coboit H, C.3 amxun umn C3- HUKIOATKII,

R* npencrasnser coboit H unu Ci.3 anku,

R’ npencrasnsier coboii Ci-4 ankun unu Ci4 aNKOKCH;

R B kaxaoM cilydae HesaBucuMo mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR¢, -(CH2)/C(O)R, -NR°R®, -NR*C(O)OR®, Ci.3 anxun wimm (CH»)-penun,

R® npencrasnser coboit -(CH,)-5-7-unenHsplil reTepoLukI, 3amernenHbii 0-3 R%,

R% B kaxmom ciydae HesaBucuMo mnpenctasiser coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH;)C(O)R®’,  -(CH2)C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!!
-(CH)C(O)NR!'R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NR’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(O),RE, -S(O)pRE, Ci1 anxumn, 3amemmennsiii 0-3 R?, Ci ramoamkun, Ca-s
ankenuy, 3amereHHbiii 0-3 R? -(CH2)-3-14-unennbiii kapOormki, 3amemieHHbiii 0-1 R?,
i -(CH»)-5-7-uneHHblii rerepouki, 3amereHHbiii 0-2 R

R’ npencrasnser coboii H, ranoren unu C1.3 anKu;

R!! B kaxmoM ciyuae HesaBHCHMO npencTasiseT coboii H, Ci. anku, 3amemennsiii 0-3 RY, CF3,
C3-10 tuknoankun, 3amemenssii 0-1 RY, (CH)-dennn, 3amemenneii 0-3 RS, uma -(CH)),-5-7-
YJIEHHBIM MeTepOLMKII, 3aMelleHHbli 0-3 R%:

R? B kaxkmom ciydae HezaBucumo npeacrasisier coboit H, F, ClI, Br, OCF3, CF3;, CHF2, CN,
NOa, ~(CH»)0R?, -(CH2):SR?, -(CH»):C(O)R?, -(CH,)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH»):NRPC(O)R,
-(CH2):NRPC(O)OR®, -NRP’C(O)NRMR!!, -S(0),NR!'R! -NR’S(0),R®, -S(O)RE, -S(O)2RE, Ci-
ankun, 3amemenssiii 0-3 RY, Ci. ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrasnser coboii H, Ci- ankmn, 3amemenssii 0-3 RY, C1. ranoankmn, Ci MUKIOATKAL,
3aMelleHHbiin 0-2 Rd, win -(CH2)-5-7-4neHHblid reTepouluKi, 3aMerieHHbii 0-3 Rf, AN
(CH»)-bennn, 3amermennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs-6 IUKIOATKII, 3aMeIeHHbIi
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 R

RY B kaxmoM Clydyae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIi
0-3 Rf;

R® B kaxmoM ciydae He3aBHCUMO mpencrasiseT codoii Bogopon, Cis ankmi, Cs.s LUKIOATKHIIT

nnn (CHa)-dennn, 3amemennsrii 0-3 RE;
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R! B Kaxa0OM Cllydyae He3aBHCHMO TIpencTaBisieT coboii Bomopon, ranoren, CN, NHz, OH, Css
mukJoankui, CF3, O(Ci-s anxwn) win -(CH2)-5-7-451eHHBINA TeTepOLUKIT,

p umeet 3Havdenus 0, 1 wim 2;

r umeeT 3Hauenus 0, 1, 2, 3, 4 vnm 5,

WIN €T0 CTepeon3oMep Wi (papMaleBTUIeCKU IpHeMiIeMast COJb.

4. Coenunenue no 1. 3 @opmyibl
RG
5
R - |
R
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R /X
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DsCw N
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X A_ _R?
NN
R3
rae

X npencrasnsier coboit N mnu CH;

R? npencrasnser coboit H, -C(O)R?; Cis ankun, -(CHz)-3-14-uneHHblil KapOOLMKI,
samerenHbiit 0-1 R? unn 5-12-uneHHbli reTepoLUKII, 3aMelleHHbIN 0-4 R%:

R? B kaxmoMm ciyudae HesaBucumo mpexnctasisier coboii H, OCF;, CN, NO,, -(CH;),OR®,
-(CH2):SR®,  -(CH,),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH))NR'R!,
-(CH2)C(O)NR'R!!  -(CH2)NR’C(O)R®,  -(CH2)NRP’C(O)OR®,  -NR’C(O)NR!R!!,
-S(O)pNRMRM, -NRPS(0)pRE, -S(O)pR®, Ci anxmn, 3amemennsiii 0-3 R, Ci ramoankun, Ca-s
ankenwn, 3amemeHHbii 0-3 R? -(CHy)-3-14-unennsbiii kapOouuki, 3amemeHHbid 0-1 R
win -(CHaz)-5-7-4neHnbii rereporuk, 3amerneHHbiii 0-2 R?;

R? npencrasnser coboit H, C.3 amxun umn C3-6 IAKIOATKIT,

R* npencrasnser coboit H unu Ci.3 aku,

R’ npencrasnser coboii Ci.4 ankun uin Ci4 alKoKCH,

R B kaxaoM cilydae He3aBHCHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR¢, -(CH2)/C(O)R, -NR°R®, -NR°C(O)OR, Ci3 anxwun unmu (CHa)-penun,

R® npencrasnser coboit -(CH,)-5-7-uneHHslil reTepoLMK I, 3amemenHbii 0-3 R,

R% B kaxmom ciydae HesaBucuMo npencrasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH»):C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!}
-(CH2)C(O)NR!R!}  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R’ npencrasnser coboit H, ranored uu C.3 ankun,

R!! B kasxmoM ciyuae HezaBuCHMO npencTasisieT coboit H, Ci ankun, 3amemmennsii 0-3 RE, CF3,
C3.10 mukmoankun, 3amemenneiii 0-1 RY (CH)-¢penun, 3amemennsiii 0-3 RY, wm -(CHa)-5-7-
YJIEHHBIN FE€TEPOLMKII, 3aMeleHHbIN 0-3 Rd;

R? B xaxknom ciydae Hezasucumo npexacrasysier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,)0R®, -(CH,):SR®, -(CH2)C(O)R®, -(CH,)C(O)OR®,
-(CH,){OC(O)R®, -(CH)NR!'R!!, -(CH,).C(O)NR!'R!!, -(CH,):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R®, -S(O)RE, -S(O):2RE, Ci-
anku, 3amemenserii 0-3 R Ci. ranoankun, -(CH,),-3-14-unennsrii kapoormkn uiu -(CHa)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci- ankun, 3amemenssiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKHAL,
samemensbii 0-2 RY mmu -(CHy)-5-7-unennbrii rerepomukn, 3amemenssii 0-3 Rf wmm
(CHa)-pennn, 3amernennsiit 0-3 RY;

R npencrasnser co6oii C1.¢ anku, 3amemennsiii 0-3 R (CH,)-C3.6 IUKIOATKII, 3aMelIeHHbII
0-3 R, umu (CHa)-ennn, 3amemennsiii 0-3 RY;

RY B KaxmoM ciyuae HeszaBHCHMO mpejcTaBiser coboii Bomopon, F, Cl, Br, OCF;, CF3, CN,
NO3, -OR®, -(CH2)C(O)R®, -NR°RE, -NRC(O)OR, Ci-6 ankwmn unu (CHa)-heHun, 3amMereHHbIH
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasiisier codoit Bogopon, Cie ankui, Cs.6 IUKIOATKUT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE:

Rf B xaxaoM criyuae He3aBUCHMO HpencTaBisieT coboit Bogopoxn, ranores, CN, NH,, OH, Cs.s
mukoankui, CF3, O(C1-¢ ankun) unu -(CHz)~-5-7-41eHHBIH TeTepOIHKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMiIeMast COJb.

5. Coenunenue no n. 4 @opmyJisl
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R6
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R / |
4 R’
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(o] N
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H |
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N N
H

rae
X npencrassietr codoit N wimu CH;

R? npencrasnser coboit H, -C(O)R*; Cie ankun, -(CH2)-3-14-uneHHblii KkapOOLMKII,
sameenHsiii 0-1 R?2 ynu 5-12-uneHHblit reTepOLMKII, 3aMeLleHHbIN 0-4 R%:

R? B kaxmoMm ciyuae He3aBUCHMO Tpenctasisier coboii H, OCF;, CN, NO,, -(CH;).0OR®,
-(CH2):SR®, -(CH2).C(O)R®, -(CH2)C(O)OR®, -(CH2)OC(O)R®, CHy).NR"RY,
-(CH,).C(O)NR"'R'!, -(CH2):NRC(O)R¢, -(CH2):NR°C(O)OR¢, -NR’C(O)NRMR!,
-S(0)pNR'R!, -NRPS(0)pRE, -S(O)pR, C1 ankmn, 3amemennsiii 0-3 R Ci. ranoanku, Ca-
ankenwt, 3amemeHHbiii 0-3 R? -(CH2)-3-14-unensbiii kapOorwmki, 3amemieHHbiii 0-1 R?
wnu -(CHz)-5-7-unennslii rerepouuk, 3amemeHnbii 0-2 R?;

R* npencrasnser coboii H unu C.3 anku,

R’ npencrasnser coboii Ci.4 ankun win Ci4 alKoKCH,

R B kaxaoM ciydae HesaBHcHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR®, -(CH2)/C(O)R®, -NR°R®, -NR°C(O)ORE, Ci.3 anxun uimu (CHa)-benu,

R® npencrasnser coboit -(CH,)-5-7-unennslil reTepormk, 3amemmenHbii 0-3 R,

R% B kaxgom ciydae HesaBucuMo npenctasisier coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH»):SR?,  -(CH,)C(O)R®,  -(CH2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'}
-(CH»)C(O)NR!''R!!  (CH2)NRP°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
ankenun, 3amerneHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOorwmki, 3amemeHHbiid 0-1 RY
win -(CH3z)-5-7-4uneHHblit reteponuki, 3amemenHbiid 0-2 R?;

R’ npencrasnser coboit H, ranoren umu C.3 ankun,

R!! B ka)moM crydae HezaBHCHMO npescTasiser codoit H, Ci.s anxun, 3amemennsiii 0-3 RE, CF3,
Cs-10 muknoankun, 3amemenssii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RS, um -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rd;

R? B kaxkmom ciydae Heszasucumo npexacrasisier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH»):0R?, -(CH,):SR®, -(CH,):C(O)R®, -(CH»)C(O)OR®,
-(CH,)0OC(O)R®, -(CH2)NR!'R!!, -(CH,).C(O)NR!'R!!, -(CH3):NRC(O)R®,
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-(CH2):NRPC(0O)OR®, -NRP’C(O)NRMR, -S(0),NR!'R!! -NR’S(0)pR¢, -S(O)R®, -S(0O):R¢, C16
anmkun, 3amemennbiii 0-3 RY Ci.s ranoankun, -(CHz)r-3-14-unennsiit kapoormka umu -(CHz)-5-7-
YJIEHHBIN F€TePOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrapnser coboii H, Ci ankmn, 3amemennsiii 0-3 RY, Ci. ranoankmn, C3 MUKIOATKAL,
3aMelneHHpin 0-2 Rd, win -(CHz)-5-7-4neHHblid reTepouukii, 3aMerneHHbii 0-3 Rf, W
(CH»)-benun, 3amemennbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH;)-Cs-6 IUKIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 RY,;

RY B kaxmoM clydae He3aBHCHMO TIpencTasisier coboii somopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NR*C(O)OR, Ci.¢ anxun unu (CHa)-heHun, 3amereHHbIi
0-3 Rf;

R® B kakmom ciyuae He3aBHCHMO mpenctaBisieT coboit Bogopon, Cie ankui, Cs.s HUKIOATKU
un (CH,)-enmun, 3amemennsiii 0-3 RE;

Rf B kakmOM cllydyae HE3aBHCHMO TIpecTaBisieT coboii Bopopox, ranores, CN, NH,, OH, Cs.
uukoankui, CF3, O(Ci-¢ ankun) unu -(CHy)-5-7-41eHHBII reTepoLuK;

p umeet 3HaueHus 0, 1 nm 2;

r umeeT 3HadeHus 0, 1, 2. 3, 4 wu 5;

WK €r0O CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMiIeMast COb.

6. Coenunenue no . 5 @opmyJisl
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X npencrasnsietr codoit N wiu CH;

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHblil kapOoOLMKI,
samernenHbii 0-1 R*, umu 5-12-4ieHHbIi reTepoLHK, 3aMelneHnblii 0-4 R*;

R? B kaxmoMm ciydae HesaBucHMO Tpenctasiser coboii H, OCF;, CN, NO,, -(CH;).OR®,
-(CH2):SR®,  -(CH),C(O)R®,  -(CH)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NR’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)pNRMRM, -NRPS(0);RE, -S(O)pR®, Ci anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R* npencrasnser coboii H unu C1.3 anku,

R® npencrasnser coboii -(CH,)-5-7-uneHHslii reTepouK, 3amemnenHbii 0-3 R%,

R% B kaxmom ciydae HesaBucuMo mnpencrasisier coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH2)C(O)OR®’,  -(CH»)OC(O)R®,  CH,)NR!R!!
-(CH2)C(O)NR!'R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NR’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(O),RE, -S(O)pRE, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenun, 3amemeHHbiii 0-3 R* -(CHa2)-3-14-unenssbiii kapOomwmki, 3amemeHHbii 0-1 RY
win -(CHz)-5-7-4neHHblil rereponuki, 3amemeHHbiii 0-2 R,

R’ npencrasnser coboii H, ranoren unu C1.3 aikun;

R!! B kax oM cryuae HezaBucuMo npescTasiser coboit H, Ci.4 ankxun, 3amemennsiii 0-3 RE, CF3,
C3.10 muknoankun, 3amemennbiii 0-1 RY (CH)-denun, samemennsiii 0-3 RY, uma -(CHa)-5-7-
YJIEHHBIM reTepOLMKI, 3amelneHHbli 0-3 Rd;

R?® B kaxnom cnyuae HezaBucumo mpencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NOa, -(CH2):OR®, -(CH2):SR®, -(CH2)C(O)R®, -(CH2).C(O)OR®,
-(CH»)/OC(O)R®, -(CH)NR!'R!!, -(CH,).C(O)NR!'R!!, -(CH2)NR*C(O)R®,
-(CH2)NR?C(O)OR®, -NR°C(O)NR!'R!!, -S(0),NR!'R!, -NR?S(0)pR°, -S(O)R®, -S(0)RE, C1-6
ankun, 3amemenssrii 0-3 RY, Ci. ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBINA M€TePOLMKIL, 3aMeleHHblIN 0-3 Rf;

R® npencrapnser coboiit H, Ci- ankun, 3amemenssii 0-3 RY, C1.¢ ranoankmn, Ci HUKIOATKAL,
3aMelleHHbiin 0-2 Rd, win -(CH2)-5-7-4neHHblid TeTepouuKIl, 3aMerieHHblid 0-3 Rf, AN
(CH»)-dennn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 anku, 3amemennslii 0-3 RE, (CH3)-Cs.6 IMKIOATKII, 3aMeIeHHbII
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 R

RY B kaxmoM Cllydyae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIi
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO mnpenctasisier codoit Bogopon, Cie amkui, Cs.s IUKIOATKAT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE;

Rf B xamoM cliyuae He3aBUCHMO HpencTaBisieT coboif Bomopox, rasores, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-s amkun) uinn -(CHz)-5-7-4J1eHHBIH reTepOIuKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,
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WIN €T0 CTepeon30oMep Wi (papMarleBTUIeCKy IpHeMieMast COJb.

7. Coenunenue no mn. 6 @opmyibl
RS
HeCO 7
-TR
4 |
RY
o] N
DSC\N A
H |
X, A _R?
N N
H
rae

X npencrassier codoit N wimu CH;

R? mpencrasnser coboit H, -C(O)R?;, Cie amkuni, -(CHz)-3-14-uneHHblii KapOOLUKI,
3amernenHblit 0-1 R* umu 5-12-ujeHHbIN reTepoLMKI, 3aMelneHHblii 0-4 R*;

R? B xaxmom ciydae HesaBucumo npencrasiser coboii H, OCF3, CN, NO», -(CH;).OR®,
(CH2)SR®,  -(CH2)C(O)R®,  -(CH,)C(O)OR®,  -(CH2)OC(O)R®’,  CH)NR!'R!
-(CH2),C(O)NR!''R!!,  -(CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NRPC(O)NR!'R!!
-S(0)pNR'R! -NRPS(0)pRE, -S(O)pR, C1s ankmun, 3amermennsiii 0-3 R Ci ranoanku, Ca-
ankenwt, 3amemeHHblii 0-3 R? -(CHa2)-3-14-unensbiii kapOorwki, 3amemeHHbiii 0-1 R?
win -(CHaz)-5-7-4neHHbli reTeporuki, 3amerneHHbiii 0-2 R?;

R* npencrasnser coboit H unu C1.3 anku,

R® MpeaCcTaBsieT COOOM TPUA30JI, OKCATUA30JI, THA30J, OKCA30J WIIU MUPA30JI, 3aMeleHHbIi 0-3
RS
R% B kaxgom ciydae HesaBucumo npenctasisier coboit H, OCF3, CN, NO,, -(CH).OR®,
-(CH»):SR?,  -(CH2)C(O)R®,  -(CH»2):C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'!
-(CH»)C(O)NR!'R!!  -(CH2)NRP°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, C1 anxmmn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amemeHHblii 0-3 R?  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 RY
win -(CH3z)-5-7-4neHHblit reteponuki, 3amemenHbiid 0-2 R,

R’ npencrasnser coboit H, ranoren umu C).3 ankun,

R!! B kaoM crydae HezaBHCHMO npencTasiser codoit H, Ci.s ankxun, 3amemennsiii 0-3 RE, CF3,
Cs-10 muknoankun, 3amemenssiii 0-1 RY (CH)-denun, 3amemennsiii 0-3 RY, um -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kaxkmom ciydae Heszasucumo npexacrasisier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,

NO», -(CH»):0R®, -(CH:):SR?, -(CH,),C(O)R®, -(CH,)C(O)OR®,
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-(CH»)OC(O)R?, -(CH2)NRMR!, -(CH»)C(O)NR!'R!}, -(CH3):NRPC(O)R®,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!, -S(0),NR!'R!! -NR’S(0)pR®, -S(O)RE, -S(0):R¢, C16
amkun, 3amemennbiii 0-3 RY Ci.s ranoankun, -(CHz)r-3-14-unennsiit kapoormka umm -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci ankmn, 3amemennsiii 0-3 RY, Ci. ranoankmn, C3 MUKIOATKAL,
3aMeleHHbit 0-2 Rd, win -(CHz)-5-7-dneHHblid reTepouukii, 3aMerneHHbii 0-3 Rf, UJIN
(CHy)-denun, 3amemennbiii 0-3 RY;

R® npencrasnser coboii Ci-¢ ankun, 3amemennsiii 0-3 RE, (CH;)-Cs- IUKIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 R,

RY B kaxmoM clydae He3aBHCHMO TIpencTasisier coboii Bomopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NRC(O)OR, Ci.¢ anxwmn unu (CH»)-penun, 3amereHHbIi
0-3 Rf;

R® B kaxoM ciydae He3aBHCUMO mpencraisier codoi Bogopon, Cis ankmi, Cs.s HUKIOATKIIT
un (CH,)-enmun, 3amemennsrii 0-3 RE;

Rf B kaxmom cilydae He3aBHCHMO mpencTaBisieT coboit Bomopon, ranoreH, CN, NH,, OH, Css
uuksoankui, CF3, O(Ci- ankun) unu -(CHy)-5-7-4eHHBII reTepoLuKT;

p umeet 3HaueHus 0, 1 nim 2;

r umeeT 3HadeHus 0, 1, 2. 3, 4 wu 5;

WK €r0O cTepeon3oMep min GpapMaleBTUIeCKU pHeMieMast COJb.

8. Coenunenue o . 7 @opmyJisl
RS
HiCO
D
4
RY A
o N
DsCs XN
H |
X = _R?2
N~ °N
H
rae

X npencrassietr codoit N wiu CH;

R? npencrapnser coboit H, -C(O)-uuxnonponun, -C(O)-CHz-Lmknonponusi, MUPUKH,
NUPHUIA3UH, THPA30J, TPUA30J WM MUNEePa3HH, BCe U3 KOTOPBIX, 32 UCKJIIOYEHHEM rpymmbl H,
MOTYT OBITh 3aMerneHbr 0-3 R%:

R?* B kaxaoMm ciydae HesaBucuMo mpenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH),C(O)R®,  -(CH)C(O)OR®>,  -(CH2)OC(O)R®,  CH,)NR!'R!
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-(CH2)C(O)NR!'R!!  -(CH2)NR’C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)pNRMRM, -NRPS(0);RE, -S(O)pRE, Ci anxumn, 3amemennsiii 0-3 R? Ci ramoankun, Ca-s
ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennbnii kapOoruki, 3amemeHHbid 0-1 R
win -(CH2)-5-7-4aneHusriii rerepounk, 3amerneHsbiii 0-2 R?;

R* npencrasnser coboit H unu C1.3 anku,

R® MPECTaBIsIeT COOON TPUA30JI, OKCATUA30JI, THA30J, OKCA30JI FIIH MUPA30JI, 3aMeleHHbIi 0-3
RS
R% B kaxxmom ciydae HesaBucuMo mnpenctasiser coboit H, OCF3;, CN, NO,, -(CH)OR®,
-(CH2):SR®,  -(CH;)C(O)R®,  -(CH»)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!,
-(CH2)C(O)NR!'R!!  -(CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!!
-S(O)NRMRM, -NRPS(O),RE, -S(O)pRE, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHbiii 0-3 R? -(CH2)-3-14-unennsiii kapOorwmki, 3amemneHHbiii 0-1 R?
i -(CH»)-5-7-unenHblii rerepouki, 3amemeHHbiii 0-2 R

R’ npencrasnsier coboit H, ranoren umu Ci.3 ankur,

R!! B kaxmoM ciydae HesaBHCHMO npencTasnseT coboii H, Ci. ankm, 3amemennsiii 0-3 RY, CF3,
C3-10 tuknoankun, 3amemenssiii 0-1 RY, (CH)-dennn, 3amemenneii 0-3 RS, uma -(CH)),-5-7-
YJIEHHBIM reTepOLMKII, 3amelneHHbli 0-3 RY;

R?® B kaxnom cinyuae HezaBucumo npencrasisier codoit H, F, Cl, Br, OCF3, CF3;, CHF,, CN,
NO, -(CH»):0R?, -(CH»):SR®, -(CH2).C(O)R®, -(CH,)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR'R!}, -(CH»):NRPC(O)R,
-(CH»):NRPC(O)OR®, -NRP’C(O)NRMR!!, -S(0),NR!'R! -NRP’S(0),R®, -S(O)RE, -S(O)2RE, Ci-
ankw, 3amemenserii 0-3 R Ci. ranoankmn, -(CH,),-3-14-unenssrii kapoormkn win -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrasnser coboit H, Ci- ankmn, 3amemenssii 0-3 RY, Ci. ranoankmn, Ci HUKIOATKAL,
3aMeleHHbin 0-2 Rd, win -(CH2)-5-7-4neHHblid TeTepouuKl, 3aMerieHHbin 0-3 Rf, AN
(CH»)-dennn, 3amemennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs-6 INKIOATKII, 3aMeIeHHbII
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 RY

RY B kaxmoM Cllydyae He3aBHCHMO TpencTasisier coboii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwmn unu (CH»)-heHun, 3aMerneHHbIi
0-3 Rf;

R® B kaxmoM crydyae He3aBHCUMO mpencrasisieT codoii Bogopon, Cis ankmi, Cs.s LUKIOATKIIT

nnn (CHa)-denmn, 3amemennsrii 0-3 RE;
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R! B Kaxa0OM Cllydyae He3aBHCHMO TIpencTaBisieT coboii Bomopon, ranoren, CN, NHz, OH, Css
mukJoankui, CF3, O(Ci-s anxwn) win -(CH2)-5-7-451eHHBINA TeTepOLUKIT,

p umeet 3Havdenus 0, 1 wim 2;

r umeeT 3Hauenus 0, 1, 2, 3, 4 vnm 5,

WIN €T0 CTepeon3oMep Wi (papMaleBTUIeCKU IpHeMiIeMast COJb.

9. Coenunenue no n. 1 @opmybl
RS
5
R - |
R
4
RY
0] N
1
R N N
H |
N. ZA_ _R?
N
R3
rae

R! npencrasnser co6oit H, CD3, Ci-3 ankun umu C3.6 IUKIOATKHI,

R? npencrasnser coboit H, -C(O)R?; Cis ankun, -(CHz)-3-14-uneHHblil KapOOLMKI,
samerenHbiit 0-1 R? unn 5-12-uneHHbli reTepoLUKII, 3aMelleHHbIN 0-4 R%:

R?* B kaxxaoMm ciydae HesaBucuMo npenctabiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH))NR'R!,
-(CH2)C(O)NR'R!!  -(CH2)NR°C(O)R®,  -(CH2)NRP’C(O)OR®,  -NR’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmmn, 3amemennsiii 0-3 R, Ci ramoankun, Ca-s
ankenuy, 3amerneHHbli 0-3 R? -(CHa2)-3-14-unenssiii kapOomwki, 3amemenHbiid 0-1 R?
win -(CHz)-5-7-4neHHblit reteporuki, 3amemenHbii 0-2 R?;

R’ npencrasnser coboit H, C1.3 ankun umn C3-6 IUKIOATKIT,

R* npencrasnser coboit H, C1.3 ankun umn C3-6 TUKIOATKIT,

R’ npencrapnser coboii Ci4 ankun, 3amermnenseii 0-1 R* Ci4 ankokcy, 3amemennsiii 0-1 R,
(CH>):-penmun, 3amemennblii 0-3 R% unu -(CHz)-5-7-uneHHbIi reTepoluK;

R B kaxaoM cilydae He3aBHcHMO mpencTasiser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR¢, -(CH2)/C(O)R®, -NR°R®, -NR°C(O)OR, Ci3 anxun uimu (CH»)-penun,

R® npencrasnser coboit -(CH,)-5-7-uneHHslil reTepoLuK, 3amemenHbii 0-3 R,

R% B kaxgom ciydae HesaBucuMo npencrasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®,  -(CH»):C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!}
-(CH2)C(O)NR!'R!}  (CH2)NRP°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!R!},
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R?, Ci ramoamkun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R’ npencrasnser coboit H, ranored uu C.3 ankun,

R!! B kasxmoM ciyuae HezaBuCHMO npencTasisieT coboit H, Ci ankun, 3amemmennsii 0-3 RE, CF3,
C3.10 mukmoankun, 3amemenneiii 0-1 RY (CH)-¢penun, 3amemennsiii 0-3 RY, wm -(CHa)-5-7-
YJIEHHBIN FE€TEPOLMKII, 3aMeleHHbIN 0-3 Rd;

R? B xaxknom ciydae Hezasucumo npexacrasysier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,)0R®, -(CH,):SR®, -(CH2)C(O)R®, -(CH,)C(O)OR®,
-(CH,){OC(O)R®, -(CH)NR!'R!!, -(CH,).C(O)NR!'R!!, -(CH,):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R®, -S(O)RE, -S(O):2RE, Ci-
anku, 3amemenserii 0-3 R Ci. ranoankun, -(CH,),-3-14-unennsrii kapoormkn uiu -(CHa)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci- ankun, 3amemenssiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKHAL,
samemensbii 0-2 RY mmu -(CHy)-5-7-unennbrii rerepomukn, 3amemenssii 0-3 Rf wmm
(CHa)-pennn, 3amernennsiit 0-3 RY;

R npencrasnser co6oii C1.¢ anku, 3amemennsiii 0-3 R (CH,)-C3.6 IUKIOATKII, 3aMelIeHHbII
0-3 R, umu (CHa)-ennn, 3amemennsiii 0-3 RY;

RY B KaxmoM ciyuae HeszaBHCHMO mpejcTaBiser coboii Bomopon, F, Cl, Br, OCF;, CF3, CN,
NO3, -OR®, -(CH2)C(O)R®, -NR°RE, -NRC(O)OR, Ci-6 ankwmn unu (CHa)-heHun, 3amMereHHbIH
0-3 Rf;

R® B xaxxmom ciyuae He3aBHCHMO npenctasiisier codoit Bogopon, Cie ankui, Cs.6 IUKIOATKUT
wnn (CHa)-denmn, 3amemennsrii 0-3 RE:

Rf B xaxaoM criyuae He3aBUCHMO HpencTaBisieT coboit Bogopoxn, ranores, CN, NH,, OH, Cs.s
mukoankui, CF3, O(C1-¢ ankun) unu -(CHz)~-5-7-41eHHBIH TeTepOIHKI;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMiIeMast COJb.

10. Coenunenue no n. 9 @opmyJsl
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rae
R? nmpencrapaser coboit H, -C(O)-muxnonponun, -C(O)-CH-UuKIONPONui, MHPUIAMH,
MUPUAA3HH, TUPA30JI, TPUA30J WM MUIMEPA3UH, BCE M3 KOTOPBIX, 3a UCK/IIOUeHHeM rpymmbl H,
MOTYT OBITh 3amerneHbr 0-3 R%:

R? B kaxaoMm ciydae HesaBucuMo mpenctasiser coboit H, OCF3;, CN, NO,, -(CH)OR®,
-(CH2):SR®, -(CH2)C(O)R®, -(CH2)C(O)OR®, -(CH)OC(O)R®, CHy)NR''R',
-(CH,)C(O)NR'"'R'!, -(CH2):NRC(O)R¢, -(CH2):NR°C(O)OR¢, -NR°C(O)NRMR!,
-S(0),NR'R! -NRS(0)pRE, -S(O)pR, C1 ankmun, 3amemennsiii 0-3 R Ci. ranoankun, Ca-
ankenuy, 3amerneHHbii 0-3 R? -(CH2)-3-14-unennsiii kapOorwki, 3amemieHHbiii 0-1 R?
i -(CHz)-5-7-unennslii rerepouuk, 3amemeHnbii 0-2 R?;

R* npencrasnsier coboit H unu Ci.3 anku;

R® npeacTaBisieT coO0i TPUa3oJl, OKCaaUa3oll, THA30J, OKCA30JI MU MHPa30J, 3aMeleHHbii 0-3
RS
R% B kaxgom ciydae HesaBucumo npenctasisier coboit H, OCFs, CN, NO,, -(CH).OR?,
-(CH»2):SR?,  -(CH,)C(O)R®,  -(CH2)C(O)OR®,  -(CH2)OC(O)R®,  CH,)NR!'R!'}
-(CH»):C(O)NR''R!!  -(CH2)NRP’C(O)R®,  -(CH2)NRP°C(O)OR®,  -NR’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxmmn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHblii 0-3 R?  -(CHa2)-3-14-unennsiii kapOorwki, 3amemeHHbiid 0-1 RY
win -(CH)-5-7-4neHHblit reteponuki, 3amemenHbii 0-2 R,

R’ npencrasnser coboit H, ranores umu Ci.3 ankun,

R!! B kaoM crydae HezaBuCHMO npencTasiser codoit H, Ci.s ankxun, 3amemennsii 0-3 RE, CF3,
Cs-10 muknoankun, 3amemenssiii 0-1 RY (CH)-denun, 3amemennsiii 0-3 R, um -(CHa)-5-7-
YJIEHHBIN F€TEPOLMKIL, 3aMeleHHbIN 0-3 Rd;

R? B kasxkmom ciydae HeszaBucumo npexacrasisier coboit H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH»):0R?, -(CH»):SR®, -(CH,):C(O)R®, -(CH»)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!!, -(CH2):NRPC(O)R,
-(CH2):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(0),R®, -S(O)RE, -S(O):RE, Ci-
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anmkun, 3amemennbiii 0-3 RY Ci.s ranoankun, -(CHz)r-3-14-unennsiit kapoormka umm -(CHz)-5-7-
YJIEHHBIN FeTePOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrasnser coboii H, Ci ankmn, 3amemenssiii 0-3 RY, C1. ranoankmn, C3« MUKIOATKAL,
3aMelneHHbin 0-2 Rd, win -(CHz)-5-7-dneHHblid reTepouukii, 3aMerneHHbii 0-3 Rf, W
(CHy)-denun, 3amemennbiii 0-3 RY;

R® npencrasnser coboii Ci-s ankun, 3amemennsiit 0-3 RE, (CH,)-Cs- IUKIOATKII, 3aMeIeHHbII
0-3 Rf, umu (CHa)-pennn, 3amemennsiii 0-3 R

RY B kaxmoM clydae He3aBHCHMO TpencTasisier coboii Bomopon, F, Cl, Br, OCFs;, CF3, CN,
NO3, -OR®, -(CH2):{C(O)R®, -NR°RE, -NRC(O)OR, Ci.¢ anxun unu (CH»)-heHun, 3amermeHHbIi
0-3 Rf;

R® B kaxxgom ciaydyae He3aBUCUMO mpenctapiisieT codoii Bogopon, Cie ankmi, Cse MUKIOATKUT
unu (CHa)-denun, 3amemennsrii 0-3 RE;

Rf B kakmoM cllydyae HE3aBUCHMO TIpecTaBisieT coboii Bopopox, ranores, CN, NH,, OH, Cs.
ruksoankui, CF3, O(Ci-¢ ankun) unn -(CHz)-5-7-41€HHBIA reTepouK;

p umeet 3Hauenus 0, 1 nm 2;

r umeet 3HaueHus 0, 1, 2, 3, 4 wnm 5;

WK €r0 CTepeon3oMep min (GpapMaleBTUIeCKU pHeMieMast COJb.

11. Coenunenue no . 1 @opmyJiel
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rae

R! npencrasnser coboit H, CD3, C1.3 ankun unu C3-6 MUKIOATKHI,

R? npencrasnser coboit H, -C(O)R*; Cis ankun, -(CHz)-3-14-uneHHblil kapOOLMKI,
samernenHeii 0-1 R*, umn 5-12-4ieHHbIi reTepOoLHKI, 3aMelneHnblii 0-4 R*;

R?* B kaxaoMm ciydae HesaBucuMo mpenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR®,  -(CH2)C(O)R®,  -(CH»)C(O)OR®>,  -(CH»)OC(O)R®,  CH,)NR!'R!
-(CH2)C(O)NR!R!!  -(CH2)NR°C(O)R®,  -(CH2)NR®’C(O)OR®,  -NRP’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci1 anxumn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
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ankerwn, 3amemenHbiii 0-3 R? -(CHy)-3-14-unennsbnii kapOorukni, 3amemenHbid 0-1 R
win -(CH2)-5-7-4neHnbrii rereponnkt, 3amerneHnbiii 0-2 R?;

R® npencrasnser coboit H, C.3 amxun umn C3- HUKIOATKII,

R* npencrasnser coboit H, C.3 amxun umn C3-6 HUKIOATKUI,

R’ npencrapnser coboii Ci4 ankun, 3amermenseiii 0-1 R* Ci4 ankokcu, 3amemnednbiii 0-1 R%,
(CHa):-penmn, 3amemennsiii 0-3 R¥, unu -(CHz)-5-7-uneHHbIH reTepoluK;

R B kaxaoM cilydae HesaBucuMo mpencTasiaser coboit H, F, Cl, Br, OCFs, CF3;, CN,
NO3, -OR?, -(CH2)/C(O)R, -NR°R®, -NR*C(O)OR®, Ci.3 anxun uimn (CH»)-penun,

R® npencrasnser coboit -(CH,)-5-7-unennslil reTepoLuk, 3amernenHbii 0-3 R%,

R% B kaxmom ciyuae HesaBucuMo mnpenctasiser coboit H, OCFs, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH;)C(O)R®,  -(CH2)C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!'R!
-(CH,).C(O)NR"'R'!, -(CH2):NRC(O)R¢, -(CH2):NR°C(O)OR¢, -NR°C(O)NR!'R!,
-S(O)NRMRM, -NRPS(O),RE, -S(O)pRE, C1 anxumn, 3amemmennsiii 0-3 R?, Ci ramoankun, Ca-s
ankenuy, 3amerneHHbiii 0-3 R? -(CHa2)-3-14-unennsiii kapOormki, 3amemieHHbiii 0-1 R?
wnu -(CHz),-5-7-unenHblii rerepouki, 3amemeHHbiii 0-2 R

R’ npencrasnser coboii H, ranoren unu C1.3 anku;

R B kaxx0M Cllydae HE3aBHCUMO npexacrasisier coboi H, Ci.4 ankun, 3amemeHnbii 0-3 Rf, CF;,
C3-10 tmuknoankun, 3amemenssii 0-1 RE, (CH)-dennn, 3amemenneii 0-3 RS, uma -(CH)),-5-7-
YJIEHHBIN F€TePOLMKII, 3aMeleHHblIN 0-3 Rd;

R? B kaxkmom ciydae HeszaBucumo mpexacrasisier coboit H, F, ClI, Br, OCF3, CF3;, CHF2, CN,
NO, ~(CH»):0R?, -(CH2):SR®, -(CH2).C(O)R®, -(CH,)C(O)OR®,
-(CH,)0C(O)R®, -(CH2)NR!'R!!, -(CH»).C(O)NR!'R!}, -(CH»):NRPC(O)R,
-(CH»):NRPC(O)OR®, -NRP°C(O)NRMR!!, -S(0),NR!'R! -NRP’S(0),R®, -S(O)RE, -S(O):RE, Ci-
ankun, 3amemenssrii 0-3 RY, Ci. ramoanxun, -(CHa)-3-14-unennsiii kapoormkn umm -(CHa)-5-7-
YJIEHHBINA F€TEPOLMKIL, 3aMeleHHbIi 0-3 Rf;

R® npencrasnser coboit H, Ci- ankmn, 3amemenssii 0-3 RY, C1. ranoankmn, Ci MUKIOATKAL,
3aMeleHHbpiin  0-2 Rd, win -(CH2)-5-7-4neHHblid reTepouuKi, 3aMereHHbiil 0-3 Rf, AN
(CH»)-bennn, 3amermennsbiii 0-3 RY;

R® npencrasnser coboii Ci-6 ankm, 3amemennsiii 0-3 RE, (CH3)-Cs. IUKIOATKII, 3aMeIeHHbIi
0-3 RE, umu (CHa)-pennn, 3amemennsiii 0-3 RY;

RY B kaxmoM Cllydae He3aBHCHMO TpencTasisier codoii somopon, F, Cl, Br, OCFs;, CFs, CN,
NO3, -OR®, -(CH2):C(O)R®, -NR°RE, -NRC(O)OR, Ci.6 anxwn unu (CH»)-heHun, 3aMereHHbIiH
0-3 Rf;
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R® B xaxxnoMm ciydae HezaBuUCHMO Tpencrasisier coboii Bomopon, Cis amkui, Css MUKIOANTKIIT
umn (CHa)-ennn, 3amemennsiii 0-3 RE;

Rf B xamoM criyuae He3aBUCHMO MpencTaBisieT coboii Bogopox, ranorer, CN, NH,, OH, Cs.
rukoankmi, CFs, O(Ci-¢ ankwn) unn -(CHz)-5-7-4neHHbII reTepoLuK;

p umeer 3HaueHus 0, 1 unu 2,

r umeet 3Hadenus 0, 1, 2, 3, 4 wnm 5,

WU €r0 CTepeonu3oMep min (GpapMaleBTUIeCKU IpHeMIeMast COJb.

12. Coenunenue no n. 11 @opmyisl
RS
HiCO |
NS
o HN N
DSC\N | AN
H
. _R?
N N
H
rae

R? mnpencrasnser coboit H, -C(O)-tmxnonponui, -C(O)-CHr-uvknonponun, HUPUIHUH,
MUPUAA3HH, TUPA30JI, TPUA30J WM MUIMEPA3UH, BCe M3 KOTOPBIX, 3a UCKJIOUeHHeM rpymmbl H,
MOTYT OBITH 3aMemieHs! 0-3 R?%;

R?* B kaxgoMm ciydae HesaBucuMo npenctasiser coboit H, OCF3;, CN, NO,, -(CH).OR®,
-(CH2):SR?,  -(CH),C(O)R®,  -(CH»)C(O)OR®>,  -(CH2)OC(O)R®,  CH))NR'R!,
-(CH2)C(O)NR!'R!!  -(CH2)NR’C(O)R®,  -(CH2)NRP’C(O)OR®,  -NR’C(O)NR!R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(O)pR®, Ci anxmmn, 3amemennsiii 0-3 R Ci ramoankun, Ca-s
ankenuy, 3amerneHHblii 0-3 R?  -(CH2)-3-14-unenssiii kapOomwki, 3amemenHbiid 0-1 R?
win -(CH3z)-5-7-4uneHnbii reteporuk, 3amerneHnbiii 0-2 R?;

R* npencrasnser coboiit H unu Ci.3 akui,

R® MpeCTaBsieT COOOU TPUA30JI, OKCATUA30JI, THA30J, OKCA30JI HIIA MMUPA30JI, 3aMeleHHbIi 0-3
RS
R% B kaxmom ciydae HesasucuMo npenctasiser coboit H, OCF3, CN, NO,, -(CH)OR®,
-(CH2):SR?,  -(CH,)C(O)R®’,  -(CH»2):C(O)OR®’,  -(CH2)OC(O)R®,  CH,)NR!R!'!
-(CH»)C(O)NR!'R!!  (CH2)NR°C(O)R®,  -(CH2)NR®°C(O)OR®,  -NRP’C(O)NR!'R!!,
-S(O)NRMRM, -NRPS(0),RE, -S(0)pR®, C1 anxumn, 3amemennsiii 0-3 R?, Ci ramoankun, Ca-s
ankennn, 3amemeHHbli 0-3 R*  -(CHa2)-3-14-unenssiii kapOommki, 3amemeHHbiid 0-1 RY

b 4 a.
win -(CH3z)-5-7-4neHHblit rereponuki, 3amemerHbiid 0-2 R,
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R’ npencrasnser coboit H, ranored uu C.3 ankun,

R!! B kasxm0M ciTyuae HezaBHCHMO npencTasiseT coboit H, Ciu ankun, 3amemennsiii 0-3 RE, CF3,
C3.10 mukmoankun, 3amemenneiii 0-1 RY (CH)-¢penun, 3amemennsiii 0-3 RY, wm -(CHa)-5-7-
YJIEHHBIN Fe€TEePOLMKII, 3aMeleHHbIN 0-3 Rd;

R?® B xaxknmom ciyvae Heszasucumo npexacrasisier coboir H, F, Cl, Br, OCF;, CF3;, CHF,, CN,
NO, -(CH,)0R?, -(CH,):SR®, -(CH2).C(O)R®, -(CH2)C(O)OR®,
-(CH,){0OC(O)R®, -(CH)NR!'R!!, -(CH,)C(O)NR!'R!!, -(CH3):NRPC(O)R,
-(CH,):NRPC(O)OR®, -NRP°C(O)NRMR!! -S(0),NR!'R! -NR’S(O),R¢, -S(O)RE, -S(O):RE, Ci-
anku, 3amemenserii 0-3 R Ci. ranoankun, -(CH,),-3-14-unenssrii kapoormkn uiu -(CHa)-5-7-
YJIEHHBINA FeTePOLMKIL, 3aMeleHHbIN 0-3 Rf;

R® npencrapnser coboii H, Ci- ankun, 3amemenssiii 0-3 RY, Ci.6 ranoankun, C3 MUKIOATKHAL,
samemennbii 0-2 RY umu -(CHz)-5-7-unennbiii retepouukn, s3amermennbii 0-3 RY wumn
(CHy)-(enun, 3amemennbiii 0-3 RY;

R npencrasnser co6oii C1.¢ anku, 3amemennsiii 0-3 R (CH»)-Cs.6 IUKJIOATKII, 3aMelIeHHbII
0-3 R, unu (CHa)-enun, samemennsiii 0-3 R,

RY B Kax1OM clyuae HezaBHCHMO mpejcTasisier coboii Bomopoxn, F, Cl, Br, OCFs, CF3, CN,
NO3, -OR®, -(CH2),C(O)RS, -NR°R®, -NR°C(O)OR®, Ci.¢ anxun wnu (CHa)-heHnn, 3aMenieHHbIH
0-3 R

R® B xaxknom ciyuae HesaBHCHMO npenctasisier codoit Bogopon, Cie ankui, Cs.s IUKIOATKUT
wn (CHa)-denmn, 3amemennsrii 0-3 RE

Rf B xaxa0M cliyuae He3aBUCHMO HpencTaBisieT coboit Bogopoxn, ranoren, CN, NHa, OH, Cs.s
uukioankui, CF3, O(C1-¢ amkun) uinn -(CHz)-5-7-4J1eHHBIH reTepOIHKIT;

p umeer 3Hauenus 0, 1 unu 2,

r umeet 3HaueHus 0, 1, 2, 3, 4 vnm 5,

WK €T0 CTepeon3oMep min (GpapMaleBTUIeCKU IpHeMieMast COJb.

13. CoenuHeHne, KOTOPOE MPECTaBIIsIET OO0

6-uKIIonponanaMuio-4-{ [ 2-merokcu-3-(5-{ 1-[(2-meTokcmy T )kapOamowt |mporw § - 1,2,4-
okcanuazon-3-min)dennilamuno } -N-(2H3 )mernnnupunasus-3-kapbokcamus,
6-uKIIonponanaMuio-4-[(2-merokcu-3-{ 5-[ 1-(mopdonun-4-nn)- 1 -okconenran-2-unl-1,2,4-
okcanuazon-3-un j penmn)amuno|-N-(2H3 )mernnnupunasun-3-kapbokcamun,
6-nuKIIonponanaMuio-4-{ [2-merokcu-3-(5-{ 1-[(2-meTokcmyTin)kapOamonn |0yt § -1,2,4-

okcanuazon-3-mn)denni|amuno } -N-(2H3 )mernnnupunasus-3-kapbokcamur,
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TpeT-OyTHin N-[(1R,2R)-2-(Tper-OyTokcn)-1-{5-[3-({6-unknonponanammuno-3-
[(ZH3))mernnkapOamounn |mupuna3uH-4-un } aMuHO)-2-MeTokcudenmn |- 1,2,4-okcaanason-3-

W } TponiIT|KapOamar,
6-tmknionponanamMuno-4-[(3-{3-[(1R,2R)-1-aueramuno-2-runpokcurnponmi]-1,2,4-okcaanas3on-
5-un}-2-merokcudennn)amuno]-N-(2H3 )merunnupunasus-3-kapOokcamun,

merunn  N-[(1R,2R)-1-{5-[3-({6-uuknonponanamuno-3-[(2H3 )merunkapbamonn |nupuaasus-4-
W1} aMUHO)-2-MeTokcudpernn|-1,2,4-okcannazon-3-un } -2-rugpoKCUIponui | kapodamar,
6-ukiaonponanamMuno-4-[(3-{3-[(1R,2R)-2-runpokcu- 1 -nponanamunonponui]-1,2,4-
OKcaana3odi-5-min j-2-merokcudenmn)amuno |-N-(2H3 )metunnupunaszun-3-kapobokcamun,
TpeT-OyTHia N-[(1R)-2-(TpeTr-OyTokcn)-1-{5-[3-({6-uxnonponanamuno-3-
[(ZH3)meTnnkapOamonn | nupuaasuH-4-ui jaMuHO)-2-MeTokcudenun |- 1,2,4-okcaanason-3-

wi jaTui|kapbamar,

6-tuknonponanamuno-4-[(3-{3-[(1R)-2-rugpokcu- 1 -nponanamunos |- 1,2,4-okcaanazon-S-
un } -2-merokcudernn)amuno]-N-(2H3 )mernnnupunasun-3-kapOokcamu,
6-uukonponanaMuno-4-[(3-{3-[(1R)-1-auetamuno-2-rugpokcustui]-1,2,4-okcanuason-5-mn} -
2-metokcudenmn)amuno |-N-(2H3 )metunnupunasus-3-kapobokcamur,

(2R)-2-{5-[3-({ 6-umknonponanamuno-3-[(2H3 )metunkapbamoni | nupuasuH-4-1mi } AMUHO)-2-
metokcudenmn|-1,2,4-okcanuaszon-3-ui } -2-aneTaMiI03 TUIIALETAT,
6-uukionponanamMuno-4-[(3-{3-[(1R)-2-ruapokcu- 1-(2-merokcuaueramuno)atui|-1,2,4-
oKcanuazo-5-un}-2-merokcudenmn)amuno|-N-(2H3 )mernnnupuaasus-3 -kapOokcamuz,
6-uukonponanamMuno-4-[(3-{3-[(1S,2S5)-1-aueramuno-2-rugpokcunponui]-1,2,4-okcaanazon-
5-un}-2-merokcudenmn)amuno|-N-(2H3 )metnnnupunasus-3-kapbokcamun,
6-uukionponanaMuno-4-[(3-{3-[(1S,2S)-2-runpokcu- 1-(2-merokcuaneramuno)nponi]-1,2,4-
oKcanuazon-5-un}-2-merokcudenmn)amuno|-N-(2H3 )mernnnupunasus-3 -kapOokcamun,
TpeT-OyTHi N-[(18,25)-2-(Tper-OyTokcu)-1-{5-[3-({ 6-uukaonponanamumo-3-
[(2H3)meTnnkapOamon | mupuaa3suH-4-ui jaMuHO )-2-MeToKcudenm |- 1,2,4-okcaanason-3-

Wi jiporui|kapbamar,

6-nukonponanaMuio-4-[(3-{3-[(1S,25)-2-runpokcu- 1 -nponanamuponponui]-1,2,4-
oKcanuazon-5S-un}-2-merokcudenmn)amuno]-N-(2H3 )mernnnupunasus-3 -kapOokcamun,
TpeT-OyTHi N-[(1S)-2-(Tper-OyTokcn)-1-{5-[3-({ 6-uuxnonponanamumo-3-
[(ZH3)meTnnkapOamon | mupuaa3suH-4-ui jaMuHO)-2-MeTokcudenmn |- 1,2,4-okcaanason-3-

W} 3THI |KapOamar, uiu
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6-tkionponanaMuno-4-[(3-{3-[(1S)-1-aneramuno-2-ruppoxkcustin |- 1,2, 4-okcagna3on-5-un } -
2-merokcudenmn)amunao|-N-(2H3 )mernnnupunasus-3-kapbokcamur,

WK ero (papManeBTHYECKH pruemMieMasi CoJlb.

14. @dapmarieBTUYECKass KOMIIO3UIIHS, COAepIKalIasi OJHO UJIH OoJiee COSAMHEHH 1O JIIOOOMY

u3 1.1 1-13 u ¢papmarneBTHUECKH TPUEMIIEMBII HOCUTENb UIIH Pa30aBUTENb.

15. Cmnocob neuenus 3a00JeBaHUs, BKIIOYAIOIIUN BBEIEHHE MAIMEHTY, HYXXIAKOLIEMYCsS B
TAKOM JISYEHUH, TePareBTHUECKU 3(pPEeKTUBHOrO KOJMUECTBA COSAUHEHNUS 10 JII000OMY M3 ILII. 1-

13, roe 3aboneBaHue nMpeACTaBisieT OO0 BOCTIANIUTEIPHOE WIIH ayTOUMMYHHOE 3a00JIeBaHueE.

16.  Cnocob mo m. 15, rae BoCIaNUTENbHOE WIH ayTOMMMYHHOE 3a00JI€BaHUE MPEICTABIIAET
coOOll paccessHHBIH CKJIEpPO3, PEBMATOMIHBI apTPUT, AHKWIOSHUPYIOIIMH  CHOHAWINT,
BOCIIAJIUTENbHOE 3a00JIeBaHNE KHIIEYHUKA, CHCTEMHYI) KPAacCHYI0 BOJYAHKY, [COpHa3,

ricopuaTideckuii aprpur, 6onesnb Kpona, cuanpom Illerpena uimm ckiiepoaepMuio.
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