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2420-184254EA/010
TETEPOAPUJI-B3AMEIEHHEE NUPPOJIO[2,3-b]IMPUIONHE ¥ NIUPPOJIO[2, 3~
b]OMPUMUINHE B KAYECTBE MHIT'MEUTOPOB SHYC-KHHASE
OnucaHue

ObnacTh U300peTeHusd

Hacrosmee wun300peTeHNEe OTHOCUTCA K TeTepoapuii-3aMeleHbM
nuppoJio [2, 3-b]nupuavHaM ¥ TeTepoapuii-3aMeleHHBM NUPPoJSIo (2, 3~
b]nupuMmuavHaM, KOTOPHE MOLYJMUPYIT aKTMBHOCTb fAHYC-KMHasel U
MOTYT MCIOJIb30BATLCSA IJsS JiedeHusa 3aboneBaHull, CBASAHHBIX C
AKTUBHOCTBIO AHyC-kMHas, BKJIIOYAS, HarpuMep, 3abonepaHus
CBsA3aHHBIE C VIMMYHHO?I CVICTeMOI\/'I, KOXHBIE BaGOJ’IeBaHI/IF{, MUeJIOMIOHBIS
nposinbeparTmuBHele 3abosieBaHMA, pak M Opyrue 3abdoseBanHuA.

Hpe,IIHOCbIJ'IKI/I CO3I0aHUnuAa MBO@peTeHVIF{

MporeuHknHazwl (PK) npencraensioTr coboit rpynny QEepMeHTOB,
KOTOPHE PEeryJMpylnT pas3jMuHbe BaxHele OMoJIOTMYEeCKMe MNpPOLECCH,
BKJIOUas pPOCT, BbXMBaHMe U aubdepeHumaumio kJjIeTok, oOpasoBaHME U
MopdoreHes OpPTaHoOB, HEOBaCKYyJIAPpU3aLUuw, BOCCTAaHOBJIEHUE "
pereHepauMioo TKaHeM Hapany C nOpoumMm. [IpOTEMHKMHA3E NPOABJAIT
CBOU dusmoSIOTUYECKHUE byHKUMN, KarTaamnsmupysa  docoopunmpoBaHue
Benkor (MM cyBcecTpaToB) U TakuM o00pas’oM MOOYJMPYS KJIETOYHYIO
aKTMBHOCTbL CybOCTpaToOB B pPasjIMUHOM OMOJIOTMYECKOM KOHTEKCTe.
[TomMmMO bYHKLMNA B HOpMaJib HBIX TkaHaX/opraHax, MHOTME
NPOTEMHKMHAZE Takxe wurpapoT Oojee CHeurajm3VpOBaHHYKW pPOJb B
opraHMaMe xo3fAMHa Npu 3abojleBaHMAX 4YesjioBeKa, BkJiouas pak. Habop
NMPOTEUHKMHA3 (TaxKxXe YIOMMHAEMbIXx KakK OHKOI'€HHhEe NPOTEeMHKMHASH) ,
KoT'Ja HapyluleHa WX peTryJjsums, MOXeT Bb3BaTb oOOpas3oBaHMe M pPOCT
0Ny XOJun " LOOTOJIHUTEJIbHO BHOCUTb BKJIAMO B COXpaHeHue u
nporpeccupoBaHue onyxoau (Blume-Jensen P et al, Nature 2001,
411(6835) :355-365) . Io cux rnop OHKOTEHHBIE MPOTEUHKMHA 3B
npencTaBysgwT cobor Hambosiee OoJspuwyl ¥ Hanbosiee INpUBJIeKaTEeJbHYIO
TpyInny OesKOBHX MMUIIEHEM IJis BMemWaTelbCTBa B PakoBee 3a0oseBaHMsA
M pazpaboTKy JIeKapCTBEHHBEIX CPenCTB.

MpoTenHKMHAa3b MOTYT OBTh pPa3leJIeHB Ha KMHa3bkl PeLeNTOPHOTO
M HEepeuenToOpHOI'O TuMna. PeuenTopHble THUPO3MHKMHASIE (RTK) wumernT
BHEKJIETOUYHYK dYacTb, TpPaHCMeMOpPaHHB JOMEH, ¥ BHYTPUKIETOWHYIO

YacTh, TOT'IAa Kak HepelUuelTOPHBE THUPO3MHKMHAaBE ABJIAKTCA MNOJIHOCTBIO



BHEKJIETOUHBIMM . RTK-oOrnocpenoBaHHas CUTHaJIbHad TPAHCOYKUMA OOBIYHO
MHULVNPYETCH 3a cuerT BHEKJIETOYHOTO B3ayIMOIENCTBUS c
onpenesieHHBM QaxkTopoM pocTa (ymraHn), OOBHYHO C rnocJjenymnien
oyMepMsauMen pelenropa, CTUMMYJIAUMEN aKTMBHOCTM COOCTBEHHOTO
Benka TUPO3MHKMHA3H M TpaHchochopunmupoBaHueM peuentopa. Tem
caMblM COS3IAKTCS CalThl CBASBBAHUA J[JIS MOJIEKYJT BHYTPUKJIETOUHOM
CUTHAJILHOM TPaHCOYKUMM, ¥ 3TO MNPUBOOUT K OOpasoBaHMIO KOMIUIEKCOB
co CIIEKTPOM UMTOMNJIa3MaTUUE CKUX CUTHAJIb HBIX MOJIEKYJI, YyTO
obrervyaeT I[OOXONAWMM KJETOUHBIM OTBEeT, TakKoOM kKak JIOeJieHue,
mmbbepeHumaumsa kJeTku, MeTaboymueckre 9S0PeKTsl M M3MEHEeHMA BO
BHEKJIETOUHOM MUKPOOKDPYXEHUN .

B HacTosumee BpeMs MOSHTUOMUMPOBAHO [0  KparHenm Mepe
OeBSATHAOLATH (19) pPasJIMYHBIX NooceMencTRB RTK. OnmHO ns3
noncemericTe RTK, obBosHauvaemoe HER, BkiouaeT EGFR, HERZ, HER3 u

HER4 u cBA3HBaeT TakKue JIMI'aHIbl KakK 2NuTesiMaJibHbIe dakTOpH poOCTa

(EGF), TGF-a, awmbuperynmH, HB-EGF, OeTaleJUlloIMH W TeperyJnH.
Bropoe cemencrtso RTK, ofo3HauaeMmoe Kak NoOcCeMeMcTBO MHCYJIMHA,
pryaoyYaeT INS-R, IGF-1R m IR-R. TpeTbe CeMeMCcTBO, T[1OOCEMENCTRBO
«PDGFy», Bkunodaer PDGF asnsbda um Oera peuentops, CSFIR, c-kit wu
FLK-II. Jpyroe noxncemenmcrso RTK, ynommHaemoe Kax noIceMencTBO
FLK, OxXBaThLBAeT pPeuLeNTop CO BCTAaBKOM KUHA3HOTO AOMeHa (eTallbHY®
kuHazy nedenu 1 (KDR/FLK-1), ¢eTasbHYKW KuHA3Y [Ne4YeHU 4 (FLK-4)
u fms-nomoBHyl TUpo3uHkMHazy (flt-1). [ea IOpyrux rnoJceMencTBa
RTK GbuTM oBO3HaueHsl kak FGF cememicTso peuentopoB (FGFR1, FGFRZ,
FGFR3 m FGFR4) u noncemelcreo Met (c-Met, Ron m Sea). llonpoCHoe
obcyxneHne TPOTEMHKKMHA3 CM., HanpmMmep, B nyonukauuax Blume-
Jensen, P. et al., Nature. 2001, 41 1(6835):355-365, mu Manning,
G. et al., Science. 2002, 298(5600):1912-1934.

HepeuernTopHL TUIl TUPO3MHKMHAE3 Takxe COCTOUT U3 MHOXECTBa
nomcemencTs, BrJIouYas Src, Btk, AbI, Fak m Jak. Kaxpmoe wuz 2Tux
[IOINCEMENMCTB MOXeT OThb HOMNOJHUTEJBbHO pPas3hesIeHO Ha MHOXeCTBO
UJIeHOB, KOTOPHE YacTO CBA3aHe C OHKOreHesoMm. CeMmencrso Src,
HanpuMmep, ABIAETCH HaMOOJbWLIMM M BKJOYAET HapsAly C NpodYmMmm Src,
Fyn, Lck n Fgr. HompoBHoe oOCyXIeHMe IOaHHBIX KMHA3 CM. Bolen JB.

Nonreceptor tyrosine protein kinases. Oncogene. 1993,



8(8):2025-31

RHaAUUTEJIBHOE YMCJIO TUPO3MHKMHAa3 (Kak peluernToOpHBEX, Tak U
HepeuenTopHLIX) CBA3aHO ¢ paxoMm (cMm. Madhusudan S, Ganesan TS.
Tyrosine kinase inhibitors 1in cancer therapy. Clin Biochem.
2004, 37(7):618-35). KinmHUUYECKMUE MCCJIEONOBaHMSA HAWT BO3MOXHOCTb
rnonaraThb, qTO CBEpPXBKCIpeccus N HapyueHne dyHKLMIA
TUPORVHKNHAS TakKxe MOTY'T MMETh [IPOTHO3MPpYyEMOe 3HaueHNre.
Hanpumep, YJIEHBI ceMencTBa HER pana RTK CBA3aHH C
HeBJsaTronpuUATHEM IPOTHO30OM npu pake MOJIOUHOM XeJiestl,
KOJIOPEKTAaJlbHOM pake, pake TOJIOBE M ey ¥ pake JIerKux. MyTaumda
TUPO3MHKMHAaz3u Cc-Kit cBsA3aHa C T[OHMXEHHOW BBDXKMBAEMOCTBIO [pK
CTPOMAJIbHEIX  OINYXOJIAX XeJyIJOUYHO-KMWEeYHOTO TpaxkTa. Ilpu OCTpOM
MUEJIOTEHHOM JIEMKEMUN, MyTauus Flt-3 rpenckaseBaeT doJiee
KOPOTKYI0  BbIXKMBAEMOCTb ez  3aboJsieBaHuA. dkcnpeccua  VEGFR,
KOTOpas MABJAETCA BaxXHOM MOJIA aHTMOTeHe3a OlNyxOoJler, CBf3aHa C
Hosiee HMBKOM CTEereHb BBXKMBAHUS NpU pake JIeKUX. OKCHpeccus
krHazel Tie-1 oBpaTHO TIMPONOPLUMOHAJNBEHO KOPPENVpyeT C BEXXVBAaHUEM
npu pake xejaynka. OJxkcnpeccus BCR-Abl aBjgeTcsa BaxXHbEM (QakTOPOM
npencKaszsaHusa OTBETHOM peakuuy TIpyu  XPOHMYECKON  MUEJIOTeHHOMR
JenKeMuu, a TYPO3MHKUHA3a Src ABJIAETCH MHINKATOPOM
HeBIaronpuATHOTO NPOTHO3a Ha BCEeX CTaaMAax KOJIOPEeKTAaJNbHOT'O paka.

VMMMyHHas cuUcCTeMa JaeT OTBEeTHYI peakKuMio Ha IIOBpexHeHre U
yI'pO3y MNaTOTEHOB. LMTOKMHEI MPENCTaBJIAKRT COOOM HMU3KOMOJIEKYJISPHEIE
MOJIMIIENTH b N TJIMKONPOTEWHE, KOTOpPhIE CTUMYJIUPYIOT
BUOJIOTUMYECKME OTBETHHE peaklLVM BUPTyaJlbHO BO BCEX TuUllax KJEeTOK.
Hanpumep, UMTOKMHEI PeTyJMPYKT MHOXECTBO [yTelr, BOBJIEYEHHBIX B
BOCHAJMTEJIbHYD OTBETHYI pPeakuMi XO03sMHa Ha cencuc. UUTOKMHE
BJIUAIOT Ha KJeTouHyi IndbdepenHumauuo, nNpoaupepaumio M akTUBRaALUD, U
OHU MOTYT MOIOYJIMPOBATH KaK NMPOBOCHANMUTEIIbHYI, Tak "
NPOTUBOBOCHANUTEJIEHYI  OTBETHYK  pPeakumo, naBasd BO3MOXHOCTE
XOBANHY [NOOXOOAWMM oOpas30OM pearmMpoBaTh Ha INaTOT'E€HEH.

CesaspBaHME LUUTOKMHA C PELEeNTOpOM Ha T[NOBEPXHOCTM KJIIETKM
VMHNUUUPYET BHY TPUKJIE TOUHBIE CUTHAaJbHEIe Kackalsl, KOTOpPEIE
TPAHCOYUVPYIOT MEXKJI€TOUHB CUTHajg B AP0, B KOHEYHOM CUere,
npuBoOsa K M3MEHEeHMsAM B D3KChpeccuu TeHoB. IlyTh, BKJIOY Q0NN

ceMelcTBO SHYC-KMHAa3 IMPOTEeUMHTUPO3MHKMHAa3s (JAK) ¥ CHUI'HAJbHBEIX



TPAHCOYKTOPOB M &KTMBATOPOB  TPAaHCKPUIILMN (STAT), 3aHAT B
nepenaude CUTHaJsa s LWVPOKOTO psana LMTOKMHOB. OBBIYHO
LMTOKMHOBREIE pPelernTopel He objananT COBCTBEHHOM TUPO3MHKMHABHON
AKTUBHOCTBI M CJI€OOBATEJIbHO TpedbynT pelenTOp-CBA3aHHBIX KIMHAa3
IJIA pacrnpocTpaHeHnsa Kackana GochopmiMpOBaHMA. JAK BBHIIOJIHAKT 3TY
OYHKLMIO. M TOKMHEL CBSABBBATCH C peuenTopamu, BhI3BIBASA
IMMepr3aluMi  pPeLenTopoB, ¥ 3TO0 HOaeT BO3MOXHOCTb KMHA3AM JAK
bochopunmpoBaTh OpPyT IOpyra, a TakxXe OnpeneJsieHHbe TUPO3MHOBEIC
MOTMBB B LUMTOKMHOBEIX peuenropax. STAT, xoTophe pPacro3HaWT
fNaHHEle MOTUBHE GochoTuposMHa, MNPUBIIEKATCS pPeuernTopoM n  3aTeM
camMM aKTUBMpPYKTCS 3a cueT JAK-3aBMCUMOTO dbochopnIIMpPOBaHNA
Tupo3uHa. llocyne axkTuBaumu STAT OMCCOUMMPYIOT OT pPeUEeNnTopa,
OVIMEPU3YITCH 2! HanpaBJIATCA B A0pO oIS CBSA3BIBAHUSA co
cneunpryeckmmy camramu JHK m m3MeHeHMSA TPaHCKPUILMK (Scott, M.
J., C. J. Godshall, et al. (2002). "Jaks, STATs, Cytokines, and
Sepsis.” Clin Diagn Lab Immunol 9(6): 1153-9).

CeMeNncTBO JAK nrpaer pPoJib B LUUTOKMH-3aB/CYMOM
peryaupoBanuu npoaudpepaunn M QYHKUMM  KJIIETOK, BOBJICYEHHBIX B
MMMYHHEIM OTBET. B HacTosuee BpeMs KMMEeTCHa YeThpe WU3BECTHRIX
yneHa cemelcrBa JAK wmiekonmraomux: JAKL (Takxe u3BeCTHasa Kak
Anyc-xuHaszsa-1), JAKZ (Takxe W3BEeCTHasa Kak Alnuyc-kuHaza-2), JAK3
(Takxe M3BeCcTHas Kkak fHyC-KMHasa nevkounTor; JAKL; 1-JAK wu
AHyC—KMHaz3a-3) " TYK?2 (Takxe n3BEeCTHas Kak pOTENH—
TUPO3UHKMHABa 2). Benku JAK konebioTcsa B pasmMepe OT 120 mo 140
Klla ¥ BKJIOWAKT CETb KOHCEPBATMBHBEIX TOMOJIOTMYHBIX IOMEHOB JAK
(JH), OIOUH n3 HUX npencrasnfgeT cobomn dYHKUMOHAJIbHEBIM
KATAMIMTUYECKUY KMHAa3ZHBNT ILOMEH, WU Ipyroil mpencTasjsgeT CoOoi
[MCeBIOKMHASHBIA IOOMEH, T[OTEHUMANbHO BHIIOJHARWMM  PeTryJMpYyolyo
QYHKLUMIO /UM CJyXamml B KadecTBe CTBIKOBOWHOTO canTa gnsa STATs
(Scott, Godshall et al. 2002, cMm.Bbuue).

Torma kaxk JAK1l, JAK2 wum TYK2 o»KCOpecCUpyrTcs MNOBCEMECTHO,
coobuwaercH, 4yTo JAK3 NnpennodTUTEJIbHO BKCIPECCUPYETCH B
NpUpoOIHbX kKusulepHeix (NK) kjeTkax, a He B T-xJeTKkax B COCTOAHUU
[IOKOS, yTO IIO3BOJIAET I[PEenrnoJioXuTh €€ poJk B JIMbOUIIHOM
aKTURALUU (Kawamura, M., D. W. McVicar, et al. (1994) .

"Molecular cloning of 1-JAK, a Janus family protein-tyrosine



kinase expressed in natural killer cells and activated
leukocytes." Proc Natl Acad Sci USA 91(14): 6374-8).

He TOJIBKO UMTOKMH-CTUMYJIMPOBaHHLIE VIMMY HHBIE "
BOCHAJMTEbHEE OTBETHHE PeaklUVy OEeMCTBUTEJIBHO BHOCAT CBOW BKJAX
B BamMTy XO038MHa, HO OHM TakKxe urpawoT poJjib B IaTOTeHese
3aboJIeBaHNN: naToJioTuH, TakKue Kak T STKE JIBIN oBbe NMHEHHEBIN
uMmyHomedbmumuT (SCID) BO3HMKAWT M3-3a HernocTaToO4YHOM AaKTHMBHOCTU U
MonaepJeHVsS MMMYHHOM CUCTEMBl, a THUIEePaKTUBHOCTb ¥ aHOMaJlbHafd
UMMYHHas/BocCrnaluTesbHas OTBETHasa  peaxkumda BHOCHAT BKJlan B
NaToJIOTHMI0 ayTOMMMYHHBEIX 3afoJieBaHuli, TaKux KaK PpPeBMaTOMIOHBI MU
rncopuaTMyeckuyl apTpuT, acTMa ¥ CUCTEMHas KpacHas BOJIHAaHKA,
BOCMNaJUTEeJIbHOE 3afoJieRaHMe  KUIIeYHMKa, pacCesHHB  CKJEpO3,
caxapHelm auaber Tuna I, ByJsbOOCNMHANIbHEI [apajaud, TUPeouamuT,
VMMYyHOTJIOBYJIMHOBEIE HEBpONAaTUM, MMOKaApIMT, a Takxe OoJsesHM,
TakMe kak CkJepomepma u ocreoaprpuT (Ortmann, R. A., T. Cheng,
et al. (2000). "Janus kinases and signal transducers and
activators of transcription: their roles in cytokine signaling,
development and immunoregulation." Arthritis Res 2(1): 16-32).
Kpome Toro, abCOJIOTHO OOBIYHBEMM ABJIAKNTCA CUHIOPOMEI CO CMEUWAaHHBIM
NPOSBJEHMEM  ayTOMMMYHHOTO M  MMMYHOINEOUUMTHOTO  3abosieBaHusA
(Candotti, F., L. Notarangelo, et al. (2002) . "Molecular
aspects of primary immunodeficiencies: lessons from cytokine
and other signaling pathways." J Clin Invest 109(10): 1261-9).
TakyM oOpas30M, TepaneBTHUHYeCKMe areHTH OOCBYHO HaNnpapJieHel Ha
yBeJMYeHMe MM TOOaBJIeHMEe MMMyHHBIX M BOCMAaJMTEJIbHBEIX NyTed,
COOTBETCTREHHO.

IedyumT B BKCOpeccum wieHoB cemencrsa JAK cBaAzaH C
GOJIEBHEHHBIMM COCTOSHMAMM. Memm Jakl -/- SBAAOTCA MEJKUMMU NPU
POXIEHUM, TJIOXO BHKAPMIMBAOTCA Y yMUPAKT B [eprHATAaJbHBN Nepron
(Rodig, S.J., M.A.Meraz et al. (1998) "Disruption of the Jakl
gene demonstrates obligatory and nonredundant roles of the Jaks
in cytokine-induced biologic responses." Cell 93(3): 373-83).
SMEpuone Mpwert Jak2 -/- cTpananT aHeMMen ¥ yMMpawoT NPUMMEPHO Ha
12,5 OEeHb rnocJsie COBOKYIIJIEHUSA BCJIeOCTBUE OTCYTCTBUSA
drkcHMpoBaHHOTO spuTponossa. JAK2-pepuumTHele QMOPOOGIACTH HE AAKT

oTBETHOM peakumm Ha IFN ramMa, XxXoTA OTBETHBE peaxKuuyn Ha IEFN



anbba/Gera n IL-6 He 3BaTparvMBalwTCH.

JAK?2 OYHKLUMOHUPYET npu CUTHAaJIbHOM TPaHCOY KM
crieundUUEcKoM TpPyIIb LUUTOKMHOBEIX PELEeNTOpPOB, HEOOXOIMMEIX IJIA
onpernendawomero spurponossa (Neubauer, H., A. Cumano, et al.
(1998). Cell 93(3): 397-409; Parganas, E., D. Wang, et al.
(1998). Cell 93(3): 385-95). Oxazanock, uyTo JAK3 wurpaer poJjsb
NpPY HOPMaJIbHOM pasBUTuUM ¥ OGyHkUuuoHupomaHuu B n T JjmM@ounTOB.
Coobuwasochb, yTo My Taumum JAK3 ABJISIOTCH OTBETCTBEHHLEMUA 3a
ayTOCOMaTHNUEeCKUNA pelLeCcCHBHBINM T SIKEJIBIN KOMOVHMPOBaHHEIN
yuMmyHoneduumT (SCID) y smomem (Candotti, F., S. A. Oakes, et al.
(1997). "Structural and functional basis for JAK3-deficient
severe combined immunodeficiency." Blood 90(10): 3996-4003).

[IyTb JAK/STAT u, B YacTHOCTH, BCeX JeTepex UJIeHORB
cemercrtea JAK, Kak [pepnnoJjiaraeTcs, wurpaeT poJjbk B NaToleHese
acTMaTMUECKO! OTBETHOM peakuuyu, I[Py XPOHMUECKOM OOCTPYKTMBHOM
BaboJsieBaHnn JIETKNX, BpoHxXUTE u OPpYyTUX POLOCTBEHHBIX
BOCHaJMUTEsbHBIX BafoJIeBaHMAX HMWKHUX OHXaTeJbHBIX [yTen. Hanpumep,
aHoMaJibHble MMMYHHBIE OTBETHBIE peakuuy, KOTOphble XapaKTepHbl mJIA
aCTMbI, codeTanTcHd C Habopom  CD4+ T XeJINepPHBIX KJIETOK,
onpenensaemeix kak T xesnepsele 2 (Th2) xnerxky. Ilepenava curxasna
nocpencTBOM LUMTOKMHOBOI'O pPeLenTopa IL-4 crumynupyeT JAK1 m JAK3
nns axkTtueauum STAT6, a nepejgada CcurHajsla IHOCPEOCTBOM IL-12
CTUMYJIUPYET aKTMBALMIO JAK2 u TYKZ2 u nocrienymiee
bocoopusmposaHre STAT4. STAT4 u STAT6 KOHTPOJMPYIT MHOXECTBO
acriekTos nuodepeHumauny CD4+ T XeJnepHBIX KJETOK (Pernis, A. B.
and P. B. Rothman (2002). "JAK-STAT signaling in asthma." J
Clin Invest 109(10): 1279-83). Kpome ToOro, OBUJIO YCTaHOBJIEHO,
4yToO TYK2-nednumTHEE MBI VIMET MOBLILIEHHYIO CKJIOHHOCTb K
aJUIepTMYECKOMY BOCMAaJIEHMIO [HXAaTeJIbHEX MNyTel, OrNoCpenoBaHHOMY
Th2-xnerxammu (Seto, Y., H. Nakajima, et al. (2003). "Enhanced
Th? cell-mediated allergic inflammation in Tyk2-deficient
mice." J Immunol 170(2): 1077-83). BoJjsee TOro, MHOXECTBO
LUMTOKMHOB, KOTOpHE [epenanT CuTHaj dYepes kuHasel JAK, CBA3aHH C
BOCIIaJIMTENbHbIMU 3aboJieBaHUAMU NI COCTOSHMAMA BEPXHUX
meXaTesbHEIX [yTelM, TaKyMMM KakK I[lopaxapuye HOC U HOCOBLIE Ma3yxu

(HanmpyMep, DPWHUT, CUHYCHUT), HE3aBMUCKMMO OT TOTO ABJIAOTCA JM OHM



KJIaCCUYECKOM aJJIePIMUYECKON peaklUuen Wiy HerT.

[IyTe JAK/STAT TaKxe BORJIEUEH B BOCTaJIuTeJIbHEIe
3aboJieRaHNA/COCTOAHNA  TJas, BKJIOYAHA, HO He  OI'paHuU4YMBasACh
VKas3aHHBEM: BOCIaJjleHVe panyXHoy OOOJIOUKM Tvial3a, yBeuT, CKJIepuT,
KOHBIOHKTUBUT, a TakXe XPOHMUECKME  ajuJleprMyeckKue  OTBETHEHE
peakumu. ClienoBaTesibHO, WHIMOMpoBaHme KuHas JAK MOXeT uIparThb
BIIaTOrNPUATHYIO poJib npu TepalrieBTUUYEeCKOM JleyeHun IOaHHBIX
3aboJiIeBaHNN.

Myrs JAK/STAT u, B uyacTHOCTM, JAK3, Takxe uIrpaeT pPOJb IpuU

pake  VMMMYyHHOU CHUCTEMEI. llp  T-KJIETOUYHON  Jekkemuu/jmmpome
B3POCJIBIX (ATLL) CD4+ T KJIETKM yeJioBekKa npuobpeTanT
TpaHCPOPMMPOBAHHBI  QeHoTun, CcobuTne, KOTOpPOE KOoppenMpyeT C

npuoBpeTeHreM KOHCTUTYTUBHOTO Qocdopunmporanmsa JAK U STAT.
Kpome Toro, cBa3b Mexny JAK3 n axkTmuBauuen STAT-1, STAT-3 wu
STAT-5 ¥ pas3BUTHEM KJIETOYHOTO uMKJa Obula MPOAEMOHCTPUPOBAHA
nyTeM Kak OKpauwuBaHMA C I[IOMOWBID MoIuna nponmiunda, Taxk U
BHeapeHreM OpOMIEeOKCHMypPUIMHA B KJIETKM UYeThHpex MNPOTEeCTUMPOBAHHBIX
nauveHros ¢ ATLL. JaHHBE pe3yJbTaTbl [NO3BOJIAKT NPennojjoXmMTb, HYTO
akTuBaumsa JAK/STAT ceazsaHa C peluimMKauueyn JIeMKeMUUYEeCKUX KJIIeTOK,
M 4YTO TepaneBTMYECKME T[ONXOHBl, HalpaBJieHHble Ha MHIUOMpOoBaHMe
JAK/STAT MOTYT paccMaTpuBaThCH, Kak oCcTaHaBJIMBaKLME
HeonnacTuyeckuin poct (Takemoto, S., J. C. Mulloy, et al.
(1997). "Proliferation of adult T cell leukemia/lymphoma cells
is associated with the constitutive activation of JAK/STAT
proteins." Proc Natl Acad Sci USA 94 (25): 13897-902).
BlokMpoBaHMe CUTHAJNBHOM TPAaHCAYyKUMM Ha YPOBHE KMHAa3 JAK
maeT TnepcrnexkTMBy pas3paboTky [onxona K JIEYEeHMIO paka 4dJeJloBeka.
UMTOKMHE ceMelcTBa wuHTepselkuHo 6 (IL-6), KOTOphE aKTUBMPYIOT
CUTHaANbHEN TpaHcaykTop gpl30, ABIAIOTCA OCHOBHBEMM  QakTOopamm

BBEDKMBAHMA U poCcTa MHOJiA KJIEeTOK MHOXECTBEHHOW MMEJIOMEl UYeJIOBEKa

(MM) . MpennonaraeTcHd, 4To cCuTHaJslbHasd TPaHCOYKLUUA gpl30
BoBJlekaeT  JAKI, JAK2 wu Tyk2 wu pacrnojoxeHHele B  INpPAMOM
HanpasJsenun (5’ -3") osddpexropel STAT3 ¥ MUMTOTEH-aKTUMBMPOBAHHEE

nporeuHkuHazsHele (MAPK) nytu. B IL-6 zaBucuMo MM  KJIETOUHBIX
JIVIHMAX, oBpaboTaHHEX  MHIMOMTOpoM  JAKZ2 TupbocTuroM  AG490,

VHIMOUPOBAINCE aKTMBHOCTE KMHazsel JAKZ u pocoopumpoBaHMe ERK2 un



STAT3. Kpome TOTO, rnonaeBJiajachk npoJsinbepaumnsa KJIETOK n
MHOyuupoBascsa anontos. (De Vos, J., M. Jourdan, et al. (2000) .
"JAK2 tyrosine kinase inhibitor tyrphostin AG490 downregulates
the mitogen-activated protein kinase (MAPK) and signal
transducer and activator of transccription (STAT) pathways and
induces apoptosis in myeloma cells." Br J Haematol 109(4): 823-
8). OnmHako B HekoTOpbx chaydasax AG490 MoxeT MHIOYyUMPOBaTh
cocTosHMEe Be3OeMCTBMA OIYyXOJIEBBIX KJIETOK B JOMCTBUTEJIbHOCTU
3aTeM 3aWUMTUThL UX OT CMEPTHU.

AkTUBaAUMA JAK/STAT npu pake MOXET NMPOUCXOINUTDL rno
MHOT OUMCJIE HHBIM MexXaHKr3MaM, BKJIIOUAa A CTVMY JIALMIO LUMTOKUHA
(nanpumep, IL-6 wmnm GM-CSF) wunm 3a CcuyeT yMEeHbUIeHMA BSHIOT'€HHBIX
CyNpeccopoB Iepenadm CuUTHajla nocpencresoM JAK, TakmMx Kak SOCS
(cynpeccop VM UMTOKMHOBASA repenaua curHaJsa) NI PIAS
(MPOTENHOBLIM MHIUOUTOP akTuBupoBaHHoru STAT) (Boudny, V., and
Kovarik, J., Neoplasm. 49:349-355, 2002). BaxHbM sABJIA€TCA TO,
YTO aKTuBaLUA repenadm curHajsma nocpencreom STAT, a Takxe IOPYyIUX
nyTei B npaMoM HamnpaBJeHuym ot JAK (Hanpumep, AKkt), KoppesmpyeT
C HeB®NaToNpPMATHLIM MMPOINHO3O0M IJIA MHOTMX TuUIIOB paka (Bowman, T.,
et al. Oncogene 19:2474-2488, 2000). Kpome TOr0O, TNOBHIIEHHLIE
YPOBHU LMPKYJINPYOINX LUTOKWHOB, KOTOPEBIE nepenamnT CUTHaJI
nocpeacreoMm JAK/STAT, MOTYT HeOJaronpusaTHEM obpas30M BIUATb Ha
COCTOAHME SBIOPOBbLS MNauMeHTa, I[IOCKOJIbKY Ipennojaraercd, 4YTO OHU
UDPAaKT BIM30OUYECKYK POJIb  IPU  KaxXexKcun U/ Unu  XPOHUUECKON
yCTaJjoCcTU. ITo CYUeCcTBY, MHTUBUpoOBaHuE JAK MOXEeT VIMETb
TepaneBTUUYECKOe BHaudeHye Ipu JIedeHMM paka Yy T[auMeHTOB IO
npuuMHaM, KOTOpHE HaJIeKO pacuMpswT OoTeHUMall MPOTMUBOOITYXOJIEBOM
aKTMBHOCTU. IlaHHBIE oy Kaxexkcum MOTYT NpUBECTU K
[OMOJIHUTEJIBHOMY  BBHITPHILY MEXaHMCTUYECKOM MNOOOEepPXKM OT  TOTO
baxra, yTo GQaKkTop  HAaChUEeHuA  —  JIENTUH, npenaeT  CUITHAaJ
nocpencreoMm JAK.

duyc-xkmHaza 3 (JAK3) kak ¢apMmakoJornueckas UeJjlb YCIeWHO
MCTOJIE30ORAJIACh JIS KOHTPOJMPOBAHUA OTTOPXEHMS aJUIOTPaHCIIaHTaTa
1 BOJIe3HM «TPAHCMJaHTaT-NpoTMB-xOo3anHa» (GVHD). B nonojHeHue K
ee BOBJEUEHHOCTM B Mepenady CUTHajJa LMUTOKMHOBEIX pPeuenTopoB JAK3

TaKxe SaHAsTa B CUTHAAbHOM nyTu CD40 MOHOUMTOB mnepupepudecKomn



kpoBu. Bo Bpema CD40-MHOYUMPOBAHHOTO CO3pPEeBaHMA MMEJIOMAHBIX
OIeHIOPUTHBIX KJIETOK (DCs) MHIOYLUPYEeTCH aKTUMBHOCTb JAK3 “n
YyBEeJIWUUMBaCTCHA COBMECTHO CTUMYJIMPOBaHHAasd MOJIEKYJIAPHAaA
3KClrpeccusd, npooyumpoBaHmne I1.-12, u HabJiogaeTrcs CUJNIbHasd

ajuloTeHHasd CTUMYJMpYyWas CIoCOBHOCTL. PalMOHANbHO pa3paboTaHHbINA
nnrmudburop  JAK3, WHI-P-154, npengoTBpamaeT OaHHee OeNCTBUA,
ocraHaBJaueas DCs Ha He CO3peBlleM YPOBHE, yTo IIO3BOJISIET
MPeanoyiOXUTh, UYTO MMMYHOCYNPECCOpHas Tepanusa, uMelasa ULeJbio
TUpO3MHKMHAazy JAK3, MOxeT Takxe 3aTparrMBaTbh OQYHKUMIO MUEJIOVAHBIX
kjeTok (Saemann, M. D., C. Diakos, et al. (2003). "Prevention
of CD40-triggered dendritic cell maturation and induction of T-
cell hyporeactivity by targeting of Janus kinase 3," Am J
Transplant 3(11): 1341-9). Ha cucTemMe MBIIMHOM MOLENM TakKxe ObIO
nokaszaHo, uTo JAK3 ABJIAETCS BaXHOM MOJIEKYJIAPHOM MMIIEHBIO IS
JedeHus ayTOMMMYHHOTO MHCYJIMH-3aBMCHMMOTO caxapHoro mnuabera
(tunia I). PaumoHanbHO paspaboTaHHbl wuHIMOuTOP JAK3, JANEX-1
NPOSBMJI CWJIBHYIO MMMYHOMONYJIMPYKULYO akKTMBHOCTb ¥ 3aMenssJl Hadajo
nosapieHnsa ouabdera Ha NOD-MBIMHOM MOIEJNV ayTOMMMYyHHOTI'O nOuadera
runa I (Cetkovic-Cvrlje, M., A. L. Dragt, et al. (2003) .
"Targeting JAK3 with JANEX-1 for prevention of autoimmune type
1 diabetes in NOD mice." Clin Immunol 106(3): 213-25).

BelIO MNPEnrnoJIoOXeHO, YTO UHIUOMPOBaHME TUPO3MHKMHASL JAK2
MOXeT OLITh OJAaTONPUATHBEM OJIsS MMaUMEHTOB C MMeJonposmdpepaTrBHEMU
HapyweHusMmu (Levin, et al., Cancer Cell, vol. 7, 2005: 387~
397). MwuenonposmbepaTuBHele HapyweHusa (MPD) BKJOYaKT MWCTUHHYIO
NMONNUUT EMUIO (PV), MIOMOIaTUYECKYIO TPpOMOOUNTOIIEHUIO (ET),
MMEJIOMIHYIO MeTaruJiasuio o] Meodnbpo30M (MMM) , XPOHUUECKYIO
MUEJIOTEHHYIO JIeNKeMM (CML) , XPOHUYECKYIO MUEJIOMOHOLUUTHYIO
nekemmio (CMML), runepsosmHObmibHEN cuHipom (HES) wu cucreMHOe
zaboseBaHue MaCTOLUMUTOB (SMCD) . XorsH, Kak rojlaramnr,
MMreJionpoandpepaTuBHLEIE HapyueHusa BEIBLIBAET BrnaronpuobpeTeHHasa
coMarTuyeckasa MyTauuMsa B 2 TEMATONO®TUUYECKUX  TpellleCTBeHHUKAaX,
TeHeTMUYeCKas OCHOBa IHaHHeIX 3a0oJIeBaHuUM Heu3BeCTHA. OnoHako
coofmayiock, dYTO I'eMaTornol3TudecKue KJeTku OOJIbUMHCTBA NauMeHTOB
c PV ¥ =SHauuTesbHOTO umcisa nauveHToB ¢ ET wm MMM  oOjnagpawor

[MOBTOPAKRIMMUCAH nepmnogmndecru coMaTmdye CKVMU aKTMBUPDYIOLVIMU
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My TallMAMU B TUPO3MHKMHA3Ee JAKZ. Takxe coobmalsiochs, yTo
MHIMBMpOBaHUE KUHa 3 JAK2V617F HeDBONbWUVMHK MOJIEKYIaMU
VMHTUONTOpaMu NpUBOOUT K MHTUOMPOBAHUIO nposaubepaunmn

TEMATONOBTUUECKMX  KJIETOK, yTO IOBBOJIAET IIPEenrnoJIOXUTh, 4yTo

TVPO3VIHKMHAa3a JAK?Z2 ABJIAEeTCHA noTeHUMa b HOM MMIEHBIO onsa

bapMakKoJIOTMUECKOTO MHIMOMPOBaHMa y naumeHtoB ¢ PV, ET »n MMM.
Taxkxe npenrnoJyiaraeTcsa, dYTo MHIMOMpOBaHME KMHA3 JAK wumMmeer

TEeparneBsTndeCcKroe npermMymeCcTBO IJ1A nauveHToBsB, CTpanarumx oT

KOXHEIX ~ MMMYHHBEIX  HapyleHUMN, TakKMxX Kak Ircopuas M KOXHas
ajueprmuuyeckas peaxkuus. OBWenpmMHATO, 4yTo rnpu ricopuase
OBLIKHOBEHHOM, HauboJjiee pacrnpocTpaHeHHou ¢opme rncopmasa, T-

TUMOOLMTE ~ MMEKT  BaxXHOCTb  IJIa  rnonaepxaHusa  3abosieBanma U
CBABAHHBIMU C HMM NcopuaTudeckuMu OJidmKamu (Gottlieb, A. B., et
al, Nat Rev Drug Disc, 4:19-34). IllcopmaTuueckyue OJIAWKM COINEPXAT
CYWIECTBEHHE MMMYyHHBII MHOUIIBTPAT, BKJKYAA JIEMKOUMTBE M MOHOUMTEHI,
a TakXe MHOTOUMCJIEHHHE CJIOM BNMAepPMsl C [OBHUEHHON nposmbepaunen
kepaTuHouMTa. Torga Kak [epBoOHadaJjbHas aKTMBaUMA  VIMMYHHBIX
KJIETOK MpM [copuazse [POMCXOOUT IO 3aBUCAWEMYy OT OOJe3HM
MexaHusMy, [pearnojlaraeTcs YTo NoAnepxaHue 3abojieBaHusA 3aBUCUT
OT uMcJa BOCHAJMTEJIbHBIX LUMTOKMHOB, B HOMNOJIHEHME K pPa3JIMYHBM
XeMOKMHaM u dakTopam pocrta (JCI, 113:1664-1675). MHOTMe U3 HUX,
BKJIOUAS MHTepJelikuuds -2, -4, -6, -7, -12, -15, -18 wnu -23, a
Takxe GM-CSEF u IFNg, nepenaoT CUTHaJd T[OCPEACTBOM fAHYC-KMHA3
(JAK) (Adv Pharmacol. 2000;47:1 13-74) . Mo CymecTRY,
BJIOKMPOBAHME CUTHAJIbHOM TPaHCOYKUMM Ha ypOBHE KuHas JAK MOXeT
NpMBECTM K TEeparneBTUYEeCKOMY BLMUIPHIY Y [alMeHTOB, CTpalanuMx OT
rncopmasa MM OPYTMX MMMYyHHBIX HapyWeHMi KOXHOT'O [IOKPOBa.
M3RECTHO, UYTO HEKOTOphle JIEKapCTBEHHBIE CpencTBa MOIYT
BLIBLIBATE MMMYyHHBIE peakluy, Takue KaK KOXHas ChHIlb UM IOunapes Vy
HeKOTOPHIX MalVMeHTOB. Hanpumep, IpYMeHeHMEe  HEeKOTOPhIX  HOBBIX
HanpaBJIeHHEX NPOTMBOPAKOBHX areHTOB, TakuMx kak lMpecca, OJpUTYyKC
1 TaplLeBa MHIyUMPOBAJIO YIPEBUIHY ChIb Yy HEKOTOPHIX MNalLMEHTOB.
IpyToil npuMep OTHOCUTCHA K TOMy OQaxkTy, UTO HEKOTODphE HapyXHO
npUMeHseMble JIeKapCTBEHHEIE CpPEeACTBa BBEIBBBAOT pPas3OpaxeHyre KOXu,
KOXHYIO CHIIb, KOHTAKTHBEM JIepMaTUT WM ajuIepTUYeCKyld KOHTAaKTHYIO

peakumun KOXU. Y HEeKOTOPEX MNaluMeHTOBR HaHHble VMMYHHBIC peaxkunm
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MOTYT BHIBBBATL OECMNOKOUCTBO, HO IJIS OPYTUX VMMyHHBIE peakKLuu,
TakMe Kak CHIIb WM Iuapes, MODYT TINPUBECTM K HEBO3MOXHOCTU
MPONOJIXaTh JiedeHue. XOTS OBMXYylas Cujla TaKuX MMMYHHBIX peaklun
MMOJIHOCTHLI0O He fACHa K HacTosueMy BpEeMeHM,  HOaHHBE MMMYHHBIE
peakuuy, BEPOSTHO, CBA3aHH C VMMMYHHBM MHQUIIETPATOM.

[lpoBOAUTCA WMPOKUM  IOUCK MHTUOMTOPOB  SHYC-KMHa3E  WJIN
PONCTBEHHEIX KMHA3, ¥ B HECKOJbKMX Nybiukaumax coobmaercsa o0
30pPEeKTUBHEIX KJjaccax COeIVIHEHUMN . Hanpumep, o HEKOTOPHIX
MHTMOUTOpax coobmaercsa B WO 99/65909, narenrTe CIA 2004/0198737;
WO 2004/099204; WO 2004/099205 " WO 01/42246. 0
reTepoapuiI3aMelleHHEX NMpposiax ¥ AOPYyTMX COelOMHEHMsaxX coofmaeTcsa B
WO 2004/72063 n WO 99/62908.

TakuMm obpasomM, NOCTOSAHHO HeoOX0OMMbl HOBBIE nim
YCOBEPWEHCTBOBAHHLIE aleHTh, KOTOphHE WHIMOMPYIT KMHas3e, TaKue
Kak fHYyC-KMHAaB®bkl, KOTOpPbE OEMCTBYKT KakK MMMYyHOIONaBJAKWME areHTh
npyM TpaHCIUIaHTauuy OpTraHOB, & Takxe B KadeCTBe AareHTOB IJlA
NpoGMIAKTUKY ¥ JIeYEeHMs ayTOVMMMYyHHBEX 3a0osieBanuit  (Harpumep,
pacCesHHEM CKJIepo3, pPeBMaTOMUOHHM apTpuT, acrtMma, auaber tuna I,
BOCIAJIMTEJIbHOE zabosieraHmne KUlleYHUKa, BoJie3Hb KpoHa,
ayTOMMMYHHbBIE HapylleHUs MMTOBUIHON Xesjeswl, OoJes3Hb AJnpulenmepa),
zabosieBaHuUN, KOTOPhIE  BKJIOYAKT IUIMNEPAKTUBHYK  BOCHNaJMTEJIbHYIO
OTBETHYI0 pPeakuMo (Hanpumep, BSK3eMma), ajepruit, paxka (Hanpumep,

pak npencwawenbﬂoﬁ XeJie 3k, HeﬁKeMMH, MHOXEeCTBEeHHas MuesoMa) ¥

HEeKOTOPBIX VMMMY HHBIX peaxuwﬁ (HaanMep, KOXHasd CHIlb NN
KOHTAaKTHEIM JepMaTuT NJin nmapeﬂ), BbBI3BaHHEBIX OpyITViMI
JleKapCTBEeHHBIMA cpencreamy, HEKOTOPLIC nus3 KOTOPEIX YIIOMAHY THI.

OnMcaHHble SIeChb COeIMHEeHMA, KOMIO3UMUMM U CHNOCOBH OTBEYalT
NaHHOM HeOoBXOOUMOCTM U IOPYTUM LeJisM.
KpaTkoe MBIOXeHMEe CYWHOCTM uBo6peTeHust

HacTosumee m306peTeHne OTHOCUTCH K coenuHeHuaMm dopmyser I:
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WM ux  papMaueBTHMUYECKM NpUEeMJIeMBM COJIEBbIM QopMaM WM
npoJjlieKkapCTBEeHHBIM QopMaM, THOe COCTaBJjdouMe OnpelesieHel B INaHHOM
onucaHum.

Hacrosmee wmzoBpeTeHue pgajiee OTHOCUTCA K  KOMIO3MULMAM,
comepxamwyM coenuHeHue  dopmyser I uim ero  QapMaueBTUYECKM
npuemyIeMy COJib ¥ dapMalLeBTUUYECKM TpMEeMIIeMbI HOCUTEb .

Hacrosuee nzobpeTreHue najee OTHOCUTCHA K criocobam
MOIyJMPOBaHMa axkTuBHOCTKM JAK, BKJOYaloWMM KOHTaKTMpoBaHue JAK C
coemvHeHueM GOpMyJss I MM ero dapMalLeBTUUECKM TPUEMIIEMON COJIBI.

Hacrosamee wusobpereHre pgajiee OTHOCUTCHA K crnocobam JedeHusd
3abosepaHus vy nauueHTa, rOe =3abosieBaHue CBSA3aHO C aKTUBHOCTHLIO
JAK, BkJ/IOYAlWMM BBeIEHMEe [alVeHTy TepaneBTudeckn 3S0PeKTUBHOTO
KOJIMYECTRa COeIMHEeHMa oGopMmyJsisl [ uImM  ero  papMaueBTUYECKU
npremyieMon COJ.

Hacrosamee wmzobpeTeHue Jgajiee OTHOCUTCA K TIPMMEHEeHMIO B
Tepanuu coelMHeHMN QopMyJsl I.

Hacrosamee nzobpeTeHune nainee OTHOCUTCH K IIpVIMEHEHMIO
coenMHeHu oGopMyJsiel I OJA [OJIydeHMA JIEKAapCTBEHHOTO CpencTBa s
NpyYMEHEHNA B Tepanuu.

lloppoBuoe onucaHue usobpereHus:

Hacrosumee nzobperTeHne OTHOCUTCH, Mexny rpo4ymmM, K
COeNVHEHMAM, KOTOPHE MOLYJMPYIT aKTUBHOCTb ONHOM WJIM HECKOJbKUX
ns3 JAK u MOTYT MUCMNOJIL30BATLCH, Hanpumep, IJ1 JedyeHusd
sabosieBaHMUl, CBABaAHHHX C DSKCIpeccuer Wi aKTUBHOCTbI JAK.

CoenuHeHMsa MO U30OPEeTeHMIO MMEKT dopMysy I:
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BKJIOYAS MX OGapMaleBTUUECKM I[pUeMJIeMble COoJieBble (GOpPMbl UM
npoJjexkapcTBa, TOe:

A' u A®? HemaBucumo BrbBupaoT M3 C 1 N;

T, U u V Hes3aBucuMmo BubOupawnr us O, S, N, CR® m NR®; rme 5-
YJIEHHOE&  KOJIbLO, oBpa3oBaHHOE Al, Az, U, T mn V gBndgeTcs
apoMaTUUECKUM;

X npencraBiaseT cobon N mim CR%;

Y npexncrasiser cobon Ci-g ankmieH, Co.g aJKEHWIEH, Co-g

aJIKMHUJIEH, (CR”R}QP—(Caao umxnoanxmneﬁ)—(CRlﬁfz)w (CR”R}%p—
(apuiien) - (CRYR'?) g, (CRM™R') p-(C1-10 reTepOUMKIIOANKIIIeH) —
(CRMRY) 4, (CRMR'?) - (reTepoapunen) - (CRM™RY?) g, (CRMR™) ,-
O(CRllRlz)q, (CR11R12)pS(CR11R12)q, (CRllRIZ)pC(O) (CRllRIZ)q,
(CRMR'?) ,C (0) NR® (CRMR') ¢, (CRYR?) ,C (0) 0 (CRMRY) g,
(CR*R'?) ,0C (0) (CRMR'Y)q, (CR*R'?) ,0C (0) NR® (CRMR*?) 4,
(CRMR?) NR® (CRMR'Y) ¢, (CR'R!?) )NR°C (0) NR* (CR'R™) 4,
(CR*R'),5(0) (CRMRY) g, (CRMR!?) .S (0) NR® (CRMRY) 4,
(CRMR'?) ,S(0) » (CRMRY) 4 2807 (CRYR!?) ;S (0) 2NR® (CRMR'?) g, rIe
YKa3aHHBIN Ci-g aJIKMJIEH, Co-g aJIKeHWJIEH, Co-s AJIKMHUJIEH,
HMKJIIOAJIKMIIEH, apulieH, TeTEePOUUKIIOAJIKMNIIEH i reTepoapulieH,

HeoBa3aTeNIbHO SBJISeTCA 3aMelleHHeM 1, 2 wuam 3 3aMecTuTessaMmy,
HEe3aBUCKMO BLEIOPaHHBIMU U3 -D*-D?-D’-D%;

7 npencraeiaseT cobom H, TasoreH, Ci-4 anxkmy, Cp_y aJIKEeHWJ,
Coog AJIKMHWII, Ci-4a TaJjioreHalJIkuil, rajoreHcyJbdaHuII, Ci-4
runpokcuankni, Ci-4 UMAHOAJIKWI, =C-Ri, =N—Ri, Cyl, CN, NO,, OR?,
SR®, C(O)R°, C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°R?,
NRSC (O)R®, NRSC (O)NR°RY, NRCC(0)OR?, C(=NR*)NR°RY, NR°C(=NR®)NR°RY,
S(O)R®, S(O)NR°RY, S(O),R°, NRSS(O),R°, C(=NOH)R®, C(=NO(Ci-¢
anxmn)Rb n S(O)ﬂHfRd, rne ykasaHHeM Ci-g anxkwi, Cp-g QIKEHWI WM

C,.g AJIKVHWJI, HeoBA3aTeNbHO SBJIAETCA 3aMeleHHsM 1, 2, 3, 4, 5
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I 6 msaMecTuTesisMM, Hes3aBUCUMMO BHIOPaHHBMM M3 TasoreHa, Ci-g
ankua, Co-g aakKeHwusa, Co-g aJIKMHUIIa, Ci-4 raJjioTeHaJlkuia,
ranoreHcynsdaHuna, Ci-g Tmapoxkcuankmia, Ci-g UMaHOAJIKUIA, Cyl, CN,
NO,, OR®, SR®, C(O)R®, C(O)NR°RY, C(O)OR® OC(O)R°, OC(O)NRR?,
NR°R?, NRC (O) R®, NREC (0) NR°RY, NR°C (O) OR?, C (=NR?) NR°RY,
NREC (=NRJ)NR°RY, S(O)R®, S(O)NRRY, S(0),R°, NR°S(O)2R®, C(=NOH)R®
C(=NO(Ci-¢ anxui) ) R® u S (0) ,NR°RY;

roe B cliyyae, Korma Z MNpencraejaseT cofoit H, n PaBHO 1;

uin dparmMeHT - (Y)n—Z BMeCTe C i) A?, K KOTOPOMY OparMeHT
npucoenmHeH, 1ii) R iy R® qmBo B T, smbo B V, m 1iii) aromom C
mam N, K KOTOpOMY R yym R® sqmbBo B T, smbo B V NpUCOEOMHEH,
obpasyer 4-20-useHHOe apuibHOEe, UMKJIOANKUJIbHOE, T'eTepoapuibHOe
WM TeTepOUMKIIOAJIKMIIbHOE KOJIBLO, KOHOSHCHMPOBAHHOE C 5-4JIeHHEIM
KOJIbLOM, OBpa30BaHHbBIM al, 2%, U, T wu V, rme yKasaHHOe 4-20-
YJIeHHOEe apuibHOE, LUMKJIOAJIKMIIbHOE, reTepoapuiibHOe N
TeTEepPOLMKIIOATKMIIEHOE KOJIBLO HeoOsa3aTesbHO ABJIAETCA 3aMelleHHLM
1, 2, 3, 4 wm 5 3amMecTUTesaMM, HEe3aBMUCHUMO BhIOpaHHEIMY U3 — (W)~
Q7

W npexncrarJiserT cobom Ci-g anxkugeHwms, Cp.g aJIKEHWJIEHWJ, Co-g
anxvamnenns, O, S, C(0), C(O)NR®, C(0)0, OC(0), OC(O)NR®, NR®,
NRE'C (O)NRY', S(O), S(O)NRS, S(0), uma S(O)NR®';

Q npencrariaser coBom H, TanoreH, CN, NOj;, Ci-g anxkui, Cz-g
anxkeHms, Cp-g ankuHui, Ci-g DNaJjloTeHAJIKWI, raJjioreHcybbaHul, apui,
LMKJOAJKMII, TeTepoapusl wiu IeTepOouUMKIIOAaNKMII, THe ykaszaHHbeM Ci_g
ankuii, Cs.g anxeHus, Co-g aJxuHwi, Ci-g TaJOTeHaNKWwl,  apui,
LUMKJIOAJIKWIT, reTepoapusl WM  TeTEePOUMKJIIOaJIKMII HeoBsa3aTeJIbHO
gengeTcsa saMemeHHeM 1, 2, 3 wuian 4 3amMecTuTesAMM, HE3aBMCUMO
BHIODaHHEMM M3 TajyoreHa, Ci-q anxmia, Cz-¢ ayuKeHUnNa, Cy-q AJIKUHWUIIA,
C,.4 TanoreHaJikuia, TajJoreHCylbbarmIa, Ci-4 Tumpokcuankuia, Ci-g

umanoankuna, Cy?, CN, NO,, OR*, SR*¥, C(O)R”, C (0)NR®'RY,

C(0)OR*, OC (0)R®", OC (O)NR®'RY', NR®'RY, NRS'C (O) R,
NR®'C (0O)NRSRY,  NR®C(O)ORY, S(O)R®, S (O)NR®'RY, S(0),R”,
NR® S (0),R®” m S(0),NR®RY;

Cyl 141 Cy2 HeszaBucuMO BeOuparnT M3 apwuia, TreTepoapwiad,
HUKJICAJIKUIIa n I‘eTepOLLI/IKJIOaJ'IKI/IJIa, KaX(,HbII\/JI nus3 KOTOPBIX

Heobsa3aTesIbHO ABJIAETCHA 3aMelleHHBIM 1, 2, 3, 4 NI 5
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3aMeCTUTEesIAMM, He3aBUMCUMO BhIOpPaHHEMM U3 rajoreHa, Ci-q ankwia,
Co-g aJlkeHwuJa, Co-a alKuHWIa, Ci-a rajoreHaJsikuna,
rasioreHcynbdanHuna, Ci-q mapokcuankuna, Ci-4 LUMaHOAJIKWIA, CN, NOj,
orR*', SrR¥’, C(O)R”', C(O)NR®'RY', C(O)OR*',  OC(O)R”’,
0C (0)NRS'RY’, NRE'RY’, NR®'C(O)R®’', NR®'C(O)OR*’, NR®'S(O)R”’,
NRE' 'S (0),R”", S(0O)R”', S(O)NR®'RY¥’, S(0),R”" m S(0)NR®'RY’;

Rﬂ Ra R® u R* HesaBucumo BelOupawT u3 H, ranoreHa, Ci-g
aJqikuma, Coog aJikeHuna, Co-gq aJIKMHWIa, Ci-4 rajioreHalnikuia,
raroreHcynbdaHua, apuna, umMKJIoaJaKmia, reTepoapuia,
rerepounksoanxmia, CN, NO,, OR’, SR’, C(0)R®, C(O)NR’R'’, C(0)OR’,
OC(0)R®, OC(O)NR°RY, NR°R!®, NR°C(O)R®, NR°C(O)OR’, S(O)R%,
5 (0)NR°R'®, S(0),R®, NR®S(0).R® u 5(0),NR’R';

R’> npencraeadger coboit H, ranoreH, Ci-g ankui, Cp-q aJIKEHUN,
Co.q ankuuHui, Ci.4 DaJiOreHasikui, TajoreHcynbbdanmy, CN, NOz, ORZ
SR’, C(O)R®, C(O)NR°RY, C(0)OR’, OC(O)R®, OC(O)NR’R'®, NRR'’,
NR®C (0)R®, NR°C(0)OR’, S(0)R®, S(O)NR®R!Y®, 5(0),R®, NR’S(0)2R® wm
S (0) NR°R'?;

R® npencrapyisger codom H, Ci-q4 anxwi, Cygq aJxKeHwmsI, Co-g
ankuHui, Ci-4 TDaJoTeHaJIkuI, OR7, C(O)Rs, C(O)NRQRN, C(O)ORz
S(0)R®, S(O)NR°R'®, S(0),R® wym S(0O),NRR'?;

R’ npencrasyasgeT cobon H, Ci-¢ ankmi, Ci-¢ TaJIOTEHAJKWUI, Co-g
aJIKeHWJI, Co-s aJIKMHUIL, apwu, LVIKJIOQJIKWII, reTepoapui,
TeTEePOLMKJIIOAJIKIII, apwlajkujl, TeTepoapwlalkuil, UAKIOATKAIATIKNAI
MM TeTepOLUUKIIOaJKNUIIaIKNIL;

R® npencraeyaser cobom H, Ci-¢ ankui, Ci-g TaJOTEHAJKWI, Co-g
aJIKeHWUJ, Co-6 aJIKVMHWJII, apui, LUMKJIOAJIKNUII, TeTepoapul,
IeTepPOLMKIIOAJNIKMII, apuiajkuil, TeTepoapuialkuil, UMKIOaJKNIIaJIKNII
UM TEeTepPOUMKIIOaJKUIIaJIKNII;

R u R!Y wnesasucumo BeifupalorT w3 H, Ci-igp anxkwia, Ci-e
ranoreHankuia, Co.g afikenusa, Cpog ankuuHmia, Ci-¢ anxkuikapOoHmIa,
apunkapboHuia, Ci.¢ ankmuincysbboHMIa, apuiacyJsibdoHmIa, apuia,
TeTepoapuia, LUMKJIOaNKmIa, TEeTEeEPOLUUKIIOANKMIA, apuiankuna,
TeTepoapuiialikuiia, UMKIOAJKUIAJKNAIIE Y TeTePOUMKIIOAIKMIAIKNIA

128878 R® n RO BMECTe C aTomoM N, K KOTOPOMY OHU
nprucoenoMHEHS, obpaszyoT 4-, 5-, 6- N T-4JIEHHY

TeTePOLUUNKIICAJTIKMIIbHYI IT'PYyNIly;
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R u R'? HesaBucuMO BuGMpaoT U3 H u ~-g'-E*-E’-E%;

D! m E!' HezaBMCHMMO OTCYTCTBYKT WJIM HE3aBUCKUMO BHIOMPAKT U3
Ci-6 ankuJeHa, Co-6 aJIKeHuJeHa, Cy-¢ AJKMHWUJIIEHA, apuneHa,
uUMKJIOaJKMieHa, TeTepoapuiieHa UM TIeTepolMKIIOalIKueHa, Tne KaXx bl
n3 Ci.¢ anxkuieHa, Ci-g ankeHuyeHa, Cp.g¢ aJKuMHWIEHa, apujieHa,
LMKJIOAJIKMUIIeHa, reTepoapuiieHa n TeTepoUMKIIOaJIKMUIIeHa
HeoBa3aTebHO [ABJSETCH BaMelleHHeM 1, 2 win 3 3aMeCTUTEeJIAMU,
He3aBUCKMO BhOpaHHEMM M3 TrajoredHa, CN, NO;, Ns, SCN, OH, Ci-¢
ankuna, Ci.¢ ranoreHankuna, Cp.g ankokcuankuiaa, Ci-g AJIKOKCH, Ci-6
TanoreHaskokcH, aMmHo, Ci-¢ ajkuiaMuHO U Cp-g OMAJIKMIIAMUHO;

D 1 E° He3aBUCMMO OTCYTCTBYKT WJIM HE33ABUCKHMO BHOMPAWT K3
Ci-¢ anxuyieHa, Cjp.¢ ankeHweHa, Cp-g aJKMHMIIEHA, (C1-¢ ankuJieH) ,—~0O-
(Ci_¢ ankmieH)s, (Ci-¢ anxkmyieH) -S-(Ci-¢ ankusieH)s, (Ci-¢ QNKUIIEH) (—
NR®- (C1- aJIKWJIEH) s, (Ci-¢ anxmyieH) —CO-(Ci-g anKuieH)s, (Cr-6
ankuieH) ,—CO0- (Ci-¢ ankuiyeH)s, (Ci-s ankuJieH) ;~CONR®- (C1-¢ QlKWJIEH) g,
(Cqi-¢ asikmiieH) ,—S0- (Ci-¢ aJIKMJIEH) g, (Ci-¢ ankujeH) . ~S0,- (Ci-¢
ankuieH)s, (Ci-¢ ankuieH) ~SONR®-(Ci-¢ ankmyeH)s u (Ci-g QJIKWJIEH)
NRECONRf—(CLB aJIKMJIeH) g, rae kaxnelm wu3 Ci-¢ aJKWUIIEHa, Co-6
asikeHusieHa, Co.g aJKMHUIIEHA Heo0A3aTeJIbHO SABJACTCA 3aMeleHHbM 1,
2 umu 3 BaMecTUTEeJIIMM, HEeBaBMCMMO BHOpaHHeEMM M3 TranoreHa, CN,
NO», Ns, SCN, OH, Ci-¢ ankumia, Ci-¢ TaJoreHalkmuia, Co-g
ankokcuankmuiaa, Ci-g¢ ankokcu, Ci-¢ TDaJloTeHaJKoOKCKH, ammHo, Ci-e
askuJiaMmMHO U Cp.g OMAJIKUIIAMUHO;

D° u E® HesaBMCUMMO OTCYTCTBYIT WMJIM HE3aBUCUMO BHOMPAWT U3
Ciog aJIKMJIEHAa, Co-g aJIKeHUJIeHa, Cor-¢ aJIKMHUJIEHA, apulieHa,
LUKJIOaJKMJIeHa, TreTepoapullieHa U TeTepouMkiioaljikKuMieHa, ThOe KaX b
uz3s Ci.¢ anxkuieHa, Cp.¢ anxkeHwseHa, Cp-¢ aJKMHWIIEHa, apuieHa,
LMKJIOAJIKMIIeHAa, reTepoapusieHa n TeTepOoUUKIIOAJIKMIIEHA
HeoBgRaTelbHO HABJSETCH 3aMelleHHeM 1, 2 wim 3 3aMeCTUTENAMU,
He3aBUCUMMO BbBIOPaHHEIMM K3 rajorexHa, CN, NOz, Ngs, SCN, OH, Ci-¢
anxkusaa, Ci-g rajoreHankuna, Cp-g ankoxcuankmumna, Ci-g ankokcy, Ci-s
TasloTeHaNKoKcy, ammHo, Ci-g ankuiaaMmHO U Cpog AMAJIKMIIAMMHO;

D! u E? HesaBucumo BubupaoT u3 H, ranoreHa, Ci-4 ankwia, Ciz-g
ankeHuna, Cp.q ankuumia, Ci-q TaJOTeHasKkuna, TajioreHcynedaHuna,
C,.. Tumpokcuankuna, Cp-4 umamoanxuna, Cy', CN, NOz, OR%, SR%,

C(0)R®, C(O)NR°RY, C(O)OR?®, OC(O)R®, OC(O)NR°R?, NR°RY, NRSC (O)R®,
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NRSC (0)NR°RY, NR°C(O)OR?*, C(=NR})NR°RY, NR°C(=NR')NR°RY, S(O)R®,
S (O)NR°RY, S(0O),R®°, NRSS(0),RP, C(=NOH)R®, C(=NO(Ci-¢ anxkun)R® wu
S(O)ZNRCRd, rOoe ykKasaHHb Ci-g ankumi, Cpog ankeHums uiam Cp-g aJIKMHWI,
HeoBsa3aTesqIbHO ABJAETCS  3aMelleHHeM 1, 2, 3, 4, 5 um 6
3aMeCTUTEeNIAMM, HEe3aBUCUMO BHOpaHHEIMM W3 TanoreHa, Ci-4 anxkwmia,
Cor_g aJIkeHuJa, Cooyg aJIKMHUIa, Ci-g rajoreHasnikuna,
rajgoreHcyasdaHusa, Ci-4 Tuaopoxcuankumia, Ci-4 UMAHOAJIKMIA, Cyl, CN,
NO,, OR®, SR?®, C(O)R®, C(O)NR°RY, C(0O)OR?, OC(O)R®, OC(O)NR°RY,
NRCRY, NRC (0) R, NR°C (O) NR°RY, NR°C (O) OR?, C (=NR') NR°RY,
NREC (=NR*) NR°RY, S(O)R®, S(O)NRSRY, S(0).R®, NRS(0),R°, C(=NOH)R®,
C (=NO (Cy-¢ asnxmi) )R® u S(0),NRRY;

R® npencraryger cobom H, Cyl, - (C1-¢ anxmn)—Cyl, Ci-¢ ankum,
Ci.¢ rasioreHankmn, Cjr.¢ ankeHwms, Cp-g aJKMHWI, TO€ ykaz3aHHeM Ci-g
aJKwuI, Ci-6 TaJoreHaJ K1, Co-6 aJIKEeHUJI 1Z0p8%1 Cso-6 aJIKMHWUII
HeoBg3aTesbHO SABJISETCA BSaMelleHHeM 1, 2 wuiau 3 3aMeCTUTEeJIaMHA,
HesaBMCUMO BeOpaHHbMM u3 OH, CN, ammHo, ranoreHa, Ci.g ankuia,
Ci-6 raJioreHalikuia, rasioreHcynbbaHua, apuna, apuiaJgkuia,
reTepoapwuia, reTepoapuialikuia, UMKIoaJKwila M I'eTepPOUMKIIOaNKnIa;

RP npencraeygseT cobom H, Cyl, - (C1-6 anxmn)—Cyl, Ci1-¢ ANKUI,
Ci-¢ TajioreHasikmi, Cp.g anxkeHus, Cp.g allKMHWUI, TIOe ykaz3aHHb Ci-g
aJIkuJ, Ci-g TaJIoNeHaJIkKu1iI, Co-6 AJIKeHUJI WUJIU Cr-¢ AJIKVMHWUJI
HeoBABaTEeJbHO SBJAETCH BaMelleHHeM 1, 2 uin 3 3aMecTUTeIAMM,
HezaBMUCKMMO BeBpaHHeMM un3 OH, CN, ammHO, rajoreHa, Ci.g ankuua,
Ci-¢ TanoreHaskwuia, Ci-¢ rajloreHaJKwuia, TaJloTeHCynbdanuna, apuia,
apuianaxkuia, reTepoapuna, reTepoapuialikuia, HUKJIoaJIKuJia n
TeTepoUMKIIoaNKuIIa;

R¥ u R* HesmaBucumo BeBupawT wu3 H, Ci.¢ anxuna, Ci-g
rajoreHankuna, Co-g ankenuna, Cpy-g alKuUHUIA, apuila, UMKJOAaJKWUIa,
reTepoapuia, TIeTepouMKJIoaliKuia, apuiajnkwia, IeTepoapuialnkuia,

UMKJIOANKMIIanKmuiIa M TeTepOoUMKIOAaJKUIankmuiaa, DOe yKas3aHHem Ci-g

aJKWI, Ci1-¢ TaNIOTEeHAaJIKUI, Co-g AJIKEHWJI, Cr-¢ AJIKMHWJI, apui,
UMKJIOaJKNII, TeTepoapui, TeTEPOLUUKIIOAJIKNII, apuianku,
reTepoapuiiasikuli, UMKJIOaJIKMIIaJIKUIT niun TeTepOoUMKIIOaJIKMUIIaJIKNII

HeoBg3aTeNbHO SABJSETCHA BaMelleHHeM 1, 2 uim 3 3aMecTUTEJISAMHU,
He3aBucuMO BhIOpaHHBMM M3 OH, CN, amMmHO, TaJloreHa, Ci-¢ ankuia,

Ci-¢ rajioreHankuia, TaJjioreHcyJabbannna, apuna, apuiankuia,
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reTepoapuiia, TreTepoapuiialikuila, LUMKIOalKuia ¥ TeTepOUMKJIIOaJIKMIa;

R u R  HemaBucumo BeIOMpawnT u3 H, Ci-¢ anxkuia, Ci-¢
ranoreHaJsikuia, Cp-g ankeHwna, Cp.¢ aJlkuHMIa, apwia, UMKIOaJNKuia,
reTepoapuiia, TeTepoUMKIIOaNIKuia, apujlajikuia, TIeTepoapullalikuia,

LUKJICAJIKMIIaJIKK1ila W TDeTepOoUMKIIOaNIK1JanakKuia, rune YKaSaHHbHZ Ci-¢

aJIKWJII, Ci-¢ TAJIOTE€HAJIKWJI, Co-g aJIKeHUJI, Co-g AJIKMHWI, apwui,
UM KJIIOAJIKNTL, rerepocapu, TeTepOoUMKIIOaIKNI, apuakui,
reTepoapuilankul, LUUKJIOAJIKMIIaJIKNJII N TeTepPOUUKIIOAJIKNIIAJIKNII

HeoBs3aTe/IbHO SBJSETCH BaMelleHHeM 1, 2 uam 3 3aMecTUTEJIAMY,
HezaBUCKMMO BeROpaHHeMM M3 OH, CN, ammHO, rasoreHa, Ci-g anakKuia,
Ci-¢ TanoreHasikuia, Ci-g¢ ajloreHaskuiaa, TaJioreHcynbdanusia, apuia,
apuiaskuia, TeTepoapuia, reTepoapuialkuia, LMKJIOaJIKM1Ia "
TeTePOUMKIIOAIKWUIIA ;

RS u RY mesaBucumo BmGupawT m3 H, Cy', -(Ci_e amxua)-Cy', Ci-
10 ankumia, Ci-g ranoreHankuna, Cp.g ankenmna, Cp.g ajdxkmHWIa, IO
ykazaHHem Cy-1o ajikmi, Ciog ranoreHaskwi, Ciz.¢ aJIKeHWJI WK Cor-g
AJIKMHWNIT Heo®sa3aTeJIbHO ABJISETCSH 3aMeleHHBIM 1, 2 N 3
BaMecTUTesNAMM, He3aBUCKUMMO BHOPaHHBIMU U3 Cyl, -(Ci-6 anKMﬂ)—CyH
OH, CN, ammHo, rajyoreHa, Ci.g ajnkmia, Ci-g TajioreHaJKuia, Ci-6
TasioreHalsikuia ¥ rajsioreHcyJsbdaHmia;

i RS u RY BmMecTe c aTomoMm N, K KOTOPOMY OHM IPUCOEIMNHEHE,
obpaszyior 4-, 5-, 6- wuam 7-UJEHHYD IeTEepOUMKIIOANKWUIIbHY TIpyniy,
HeoBgzaTesIbHO BaMeleHHyw 1, 2 uiam 3 3aMecTurTesgsMu, He3aBMCUMO
BEIOpaHHBEIMM U3 Cyl, - (Ci-¢ anxmn)-Cyl, OH, CN, ammHO, TanoreHa, Ci-
6 ankwuia, Ci-6 TaJjioreHalskuia, Ci-6 rajoreHaJsikuiia b2
TraJIoDeHCyJbbanua;

RS u RY HesaBucumo peibupanT u3 H, Cijp anxkuia, Cie
ranoreHankuna, Cy-g ankeHuna, Cp.g alKMHUIIE, apwuia, TIeTepoapuia,
uMKJoaJKMia, TeTepoUMKIIoankuia, apuilankuia, TeTepoapulankuia,

UMKJOANKMIIaJKMUIa ¥ TeTepoUMKIIOaNKUIIanKuWila, The YykKasaHHem Ci-10

aJIKWJI, Ci-¢ TajioreHaJIKuJ, Cor-¢ AJIKEHWJI, Cyr_g AJIKMHWJI, apui,
reTepoapwu, LUMKJIOAJIKWUII, TeTepOoUMKIIOaJIKMII, apuJaJikui,
reTepoapusialkuil, LVKJIOAJIKMJIIaJIKWII W TeTepOoUMKIIOaJIKMIIaJIKNII

HeoBgzaTebHO HABJIAEeTCS SBaMelleHHBeM 1, 2 uiam 3 BaMecTUTEeJIAMU,
HesaBucuMo BeIOpaHHEMU K3 OH, CN, ammMHO, TaJjioreHa, Ci1-¢ aJikuia,

Ci-¢ TasoreHaskusna, Ci_g TasoreHalsIkuia, TalloreHCyJsbdanuna, apwuia,
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apuiankuia, reTepoapwia, reTepoapuilalikuiag, UMKJIOaJIKUIa u
TeTepOoUMKIIOanKula;

NI R n RY BMECTe c aromMoMm N, K KOTOPOMY  OHM
npucoenqvHeHH, obpasyioT 4-, 5-, 6- NI 7T—-4JIEHHYIO

TeTePOLMUKIIOAJKUIIbHY Tpynny, HeoBA3aTesNbHO 3aMemlleHHywo 1, 2 umm

3 BaMeCcTUTEeJIAMU, HesaBucuMoO BoiOpaHHeMM M3 OH, CN, aMMHO,
rasoreHa, Ci-g ankuna, Ci.¢ TanoreHankuna, Ci-¢ TajoTeHaNKula,
raJjioreHcyJiedanuna, apuna, apuiankuia, reTepoapuna,

reTepoapuiiankuia, UMKIOAJKWa M I'e€TEePOUMKIIOAaIKMIA;

Ry RY" HemaBucuMO Belbupawr w3 H, Ci-10 anxkuna, Ci-g
rasorenanxkuia, Cp.g ankeHmna, Cp.¢ allkMHuUla, apwuia, rerepoapuna,
uMKJoankuia, TeTepouukKsoankuia, apuialikuia, TreTepoapuiiankuiia,

UMKJOANKUIIANKUIa M TeTepouMKIoalKulankuiaa, Doe ykasaHHem Ciojo

aJIKuJI, Ci-¢ TaQJIOT'eHaJIKuJ, Co-¢ AQJKeHWUI, Cyr-¢ a@JIKVMHWII, apwJi,
TeTepoapui, LUMKJIOQJIKWUII, reTepoOUMKIIOaNIKNII, apuiasnku,
reTepoapniialiknll, LUMKJIJIOQJIKMNIIaJIKNIT NI TeTepPOUUKIIOAKNUIIAKNI

HeoBsS3aTeJIbHO SIBJIAETCHA 3aMelleHHeM 1, 2 win 3 3aMecTUTeIsIMy,
Hes3aBucumo BeIOpaHHEMM M3 OH, CN, amMmHO, TaJloreHa, Ci-¢ anikuia,
Ci-¢ TaJioTeHasnkuna, TrajoreHcynbdaHmna, Ci-¢ rajioreHankuia, apuia,
apuankuia, reTepoapwuia, TeTepoapusankuia, UMKJIOaJIKMIIa n
reTepOUMKIIOanKuIa;

umm RS m RY" BMecTe < aromoMm N, K KOTOpPOMY OHM
NpMCcoOe OMHEHH, ofbpaszywnT 4-, 5-, 6- W T-4JIEHHYIO
IeTepPOUMKIIOANIKMIIbHYI Tpynny, Heo0sa3aTeJIbHO 3aMeUEeHHY 1, 2 nmm
3  3zamMecTuTeNiaMy, HesaBucuMo Bo®paHHemMM U3 OH, CN, aMMHO,
rasoreHa, Ci-g ankwmna, Ci.g TajsoreHankwia, Ci.g TajJOTEHAJIKMIE,
raJloreHcynedaHmia, apuna, apurankuia, TeTepoapuia,
reTepoapuialikuia, UMKIIOAJKMIIa ¥ TeTepOouuKJoasikuia;

RinpeQCTaBnqu cobom H, CN, NO; mam Ci_¢ aJIKWJI;

R® u Rf nesaBucumo Bri®MpaloT M3 H m Cig ankuia;

R3 npencraBJIfgeT cobom H, CN mmam NOy;

m paBHo O mmm 1;

n paso 0 mmm 1;

p pasio 0, 1, 2, 3, 4, 5 wm 6;
g pasuo 0, 1, 2, 3, 4, 5 wm 6;
r

paBHo 0 wimm 1; u
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s paBHo 0 wmm 1;
B HEKOTOpHIX BapMaHTax OCYyWEeCTBJIeHMs B TOM CJjiydae, korma X
npencraeyisger coboi N, n paBHO 1, U OparMeHT, oBpasz30BaHHbIM A%

Az, U, T, Vu —(Y)p-2 mMeeT Qopmyy
(Y)h—Z

\

HN
X

wwv >

70 Y He sBasercsa (CRMRM),C(O)NR®(CR'R'Y?) .

B HEKOTOPHIX BapuMaHTax OCYWEeCTBJIEHMS B TOM ciydae, kKorga X
npencrasisgeT coboit N, S5-ujleHHOe KOJIbLO, oOpa3oBaHHOE Al, Az, U,
T n V OTAMYHO OT NuppoJinuia.

B HEKOTOpHX BapMaHTax OCYWEeCTBJIEHUS B TOM ciydae, korga X
npencraeaser cobow CH, n paBHo 1, u odparmeHT, oOpa30OBaHHLIA Al,
AZ, U, T, Vu —(Y),-2 nMmeeT popmyJry

(Y2

\

HN
X

7o -(Y)n-Z oramuaercs oT COOH.

B HeKOTOpHX BapMaHTax OCyWeCTBJIeHMA B Cjydae, korna X
npencrasasger cobonm CH wim C-TrasoreH, KaxIbeli U3 R% Rz, n R3
npeacrasiasger codor H, n paBHO 1, u OdparMmeHT, oBpasOBaHHBIA A%

Az, U, T, Vu —(Y)p~-Z vmMmeeT QOpPMYyJY:

(Y)=2 (Y)-Z (-2
= == $ \
S\F XS X
M , W wnun nnnw
TO Y oTNIMYaEeTCH oT (CRlﬁfz)pC(O)NRC(CRlﬁRu)q U

(CRMR'),C(0) (CR'™RY) 4.

B HeKOTOpPHX BapMaHTax OCyUecTBJIEHMA B CJjiydae, KoIlla X
npencraeyaseT cobom CH wmmm C-rasorex, KaxXIOeld U3 Rl, E@, n R’
npencraeiser coboi H, n paBHO 0, u oparmMeHT, OBOpPa30OBaHHEINA A%

Az, U, T, Vu —(Y)p-2 nMeerT QOpPMyY:
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(Y2 (=2 Y2

(72}

S\ F xS X
n y WV win v
70 7 oTnmuaeTca oT CN, rajioreHa umnm Cy-4 ajkuia.
B HeKOTOpHX BapMaHTax OCYWEeCTBJIEHMA B Ciydae, KoTIa X
npencraeisger cobom CH wnmm C-TajoreH, kaxoet U3 RY, R?, nu Rr3
npencraesaser coboit H, n paBHO 1, u QparMeHT, oBpa30BaHHBIN al,

AZ, U, T, Vu —(Y)n-2 mmeeT QopMyJTy:

(Y)-2Z (Y2

PN /’==<
x N s
. L

TO Y oTaMYaeTCA oT (CRMR'?) ,C (0) NR® (CRMR'?) 4 VI
(CRMR'?) ,C (0) (CRMRY) 4.

B HEKOTOpHX BapuaHTax OCylWeCTBJIeHMsa B Cjydae, Korla X
npencraBnser coGoy CH wmmm C-TajoreH, KaxOem W3 R', R?’, u R’
npencraryiser codoi H, n pasBHO 1, un oparMeHT, OOpPa30OBaHHLIA al,
A2, U, T, Vu —-(Y),~%2 nMmeeT QopMyJy:

(-2
SN~
Y.

70 Y orimuaerca oT (CRYMRM?) NR®(CRMRY)q.

B HEKOTOpHX BapuaHTax OCYyWeCTBJeHMsa B Cjy4dae, Kollna X
npencrapusaeT coBolr CH wmnm C-rajioreH, KaxOell U3 Rl, Eﬁ, n R®
npencraeiser cobom H, To ¢parmMeHT, obpasz30BaHHBM Al, Az, u, T, V

m -(Y)y~-Z2 nMmeeT Gopmysy, OTJAMYaAKRWYOCS OT!

S
Oz SNGZ Z
Fa¥aa sl T U wWvv

?
B HEKOTOPBIX BapuaHTax OCYUECTBJIEHNA:
Z npencraBlseT coGomm H, ranorexH, CN, NOp, Cj-g ankui, Co-g
aJKeHun, Co-g AJIKMHWI, Ci-g TaAJOT'€HAaJIKNI, apuJ, LUMKJIOAJIKWUII,

reTepoapuyl WM TI'eTepOUMKIIOalKMiI, TAe ykasaHHem Ci-g anxkui, Co-g
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aJIkeHuns, Cy_g aAJNIKMHWMI, Ci-g TaJoIreHaJkui, apwuii, LHUKJIOAaJIKWII,
reTepoapull NI TeTEePOUUKIIOATIKMII HeoDsa3aTeJBHO ABJSETCH
maMeweHHsM 1, 2, 3, 4, 5 wimnm 6 3aMecTUTeJIAMM, HEe3aBUCUMO

BuIOpaHHeIMM U3 rajsoreHa, Ci-4 ankuna, Cp-4 ajkeHwsIa, Cy-q AQJIKMHUIIA,
Ci-2 TanoreHanxkuna, Ci-4 MmOpokcuankmia, Ci-4 UMAHOAJNKMIA, Cyl, CN,

NO,, OR?, SR®, C(O)R®, C(O)NR°RY, C(0)OR®, OC(O)R®, OC(0O)NR°RY,

NRCRY, NRC (O) R?, NRSC (O) NR°RY, NRCC (O) OR?, C (=NR7?) NR°RY,
NRSC (=NR7J) NR°RY, S (0O)RP, S (O) NR°RY, S (0) ,R®, NRS (0) ,RP "
S (0) ,NR°RY;

Q npexncraenser cobon H, ranoreH, CN, NOz, Ci.g ajuxul, Co-s
ankeHus, Cjy.g aJakumHmi, Ci-.g TaJIOPEHAJKWJ, apui, UMKJIOaJKWUII,
reTepoapusl WM IDEeTEepOoLMKJIOAaNKuJ, TAe ykasaHHem Ci.g ankmi, Ci-g
ankeHus, Cp.g ankuHwmi, Ci_g TajJoreHaJKwJ, apwuil, ULMKIJIOAJKWI,
reTepoapull NI TeTepPOLUUKIIOAJKUII HeoBsBaTEJBHO SABJIAETCH
sameneHssM 1, 2, 3 winm 4 BsaMecTuTesNIaMM, He3aBUCUMO BrOpaHHBMU
M3 TaJiIoTreHa, Ci-4 ankumia, C,-4 ankeHusa, Cy-4 alNIkMHMIA, Ci-2a
ranorexHankuina, Ci-4 Tugpokcmankuia, Ci-4 UMAHOAJKUIA, Cy% CN,
NO,, OR*, SR¥, C(O)R”, C(O)NR¥RY, C(0O)OR*, OC(O)R",
OC(0)NR®'RY, NRERY, NRYC(O)R®, NRYC(O)NRYRY, NRYC(0)ORY,
S(O)R®', S(O)NRTRY, S(0O),R®, NRS(0),R® m S(0),NR®RY;

Cy1 n Cy2 He3aBMUCKMMO BhOMpawT M3 apwia, IeTepoapuia,
LUMKJIOaNIKNIIa 17 TeTepoUMKIIoanKmia, KaXIOblA ns KOTOPHIX
HeoBsa3aTeJIbHO ARJIAETCHA 3aMelleHHbBIM 1, 2, 3, 4 W 5

3aMEeCTUTESIAMM, Hes3aBMCUMO BhHIOPAHHEMM U3 TajioreHa, Ci-4 ankuia,

Co-q aJxKeHwumna, Co-g aJIKuHua, Ci-gq rajioreHaJsikuia, Ci-4
runpokcuankmna, Ci-g4 umaHoankuia, CN, NOg, OR*", SR®', C(O)R*’,
C(O)NR® 'RY", C(0)OR*", OC (0)R®"", OC (O)NR® 'RY, NR®'RY,

NRS 'C(O)R®', NRY'C(O)OR*’, NRS'S(O)R®’, NR¥'S(0),R”', S(O)R”’,
S(0)NR® 'R, S(O),R” " u S(0),NR'RY;

RH R% R® u R? HeszaBucuMO BuiOupanT w3 H, rasoreHa, Ci-g
anxuna, Cy.q4 ankeHuna, Cp-4 ankuHuna, Ci-4 TajioreHajsKmia, apwuia,
LMKJIOaJIkuila, TeTepoapuia, reTepouukyaoankmia, CN, NOgz, OR7, SRZ
C(0)R®, C(O)NR°R!®, C(O)OR’, OC(O)R®), OC(O)NR°R'®, NR°R'’,
NR®C (O)R®, NRSC(0)OR’, S(O)R®, S(O)NR°R'®, S(0),R®, NR’S(0):R® u
S (0) ,NR°R'?;

R® npencrarssger cobom H, ramoreH, Ci-g4 anxku, Co-4 QJIKEeHWJI,
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Co-y anxuuHmy, Cy-4 ranoreHanxus, CN, NOp, OR7, SR7, C(O)R%
C(O)NR®R!®, C(0)OR’, OC(O)R%®, OC(0)NR’R}®, NR°R'®, NR°C(O)R®,
NR°C (O)OR’, S(O)R®, S(O)NR°R'®, S(0),R®, NR®S(0),R® mmm S(O),NR’R'’;

R® npencraByaser cobonm H, Ci-4 anxun, Cyg aJaKeHusI, Co-g
ankmHui, Ci-q TaJsioreHaJlJikui, OR7, C(O)RB, C(O)NRng, C(O)ORZ
S(0)R?, S(O)NR°R'®, S(0),R® mmm S(O),NR°R'®;

R’ npeacrasissger cobom H, Ci-¢ ankui, Ci-g TaJIOTEHAJKWUI, Co-6
aJIKeHW, Co-g aJIKMHWII, apwi, LUMKJIOAJIKWII, reTepoapul,
TeTepPOUMKIIOANKUII, apwlajKkui, TeTepoapusalikuil, UMKJIOAJKNIAIKNII
VUM I'eTepOUMKJIIOaJIKMIIaJIKMII;

R® npencrapyidgeT cobom H, Ci-¢ ankui, Ci.g TaJIOTEHAJIKWUII, Co-6
aJIKeHWJI, Co-g AJIKMHNWIL, apwui, LUMKJIOAJIKJI, reTepoapui,
TeTepOLUMKIIOAJIKMAII, apwilajKkuil, TeTepoapusnajgkuil, UMKIOAJKMIAJIKNI
UMY TeTepPOUMKIIOAaTKUIIaIKNII;

R® u R HesaBucumo Bubupaior us H, Ci-ip ankwmwia, Ci-s
ranoreHankuna, C,.g ankeHusna, Cp-¢ ankuHmya, Ci-¢ alkuiakapOoHmna,
apuiikapboHnmna, Ci-¢ anrkuiacynsdoHMIAa, apwicysbdoHuna, apuia,
TeTepoapuia, UMKJIOaJKuia, TeTepPOoOUUKIICATIKUIIE, apuialikuia,
reTepoapuialiikuia, UMKIIOalKMUJIaJKmWIa M T'eTepPOUMKIIOANKMUIIANIKNIA

nIn R°® n R0 BMEecCTe c aTOMOM N, K KOTOpOMY OHU
npycoenuHeHsl, oBpasynT 4-, 5-, o- W 7T-4JIE€HHYIO
TE€TEPOLMKIIOAJKWIIBHYO I'PYINny;

R u R'? nesaBucumo BeiOupaloT u3 H, ranoreHa, OH, CN, Ci-g
ankusa, Ci-q ranoreHankmna, Cp-q anxkedwna, Cp-g aJKMHUIAE, Ci-g
TULOPOKCHAJIKNIIA, Ci-4q LUraHoaJlKuia, apuna, TreTepoapuia,
UMKJIOAJIKMIIA U T'eTePOUMKJIIOANKUIE ;

R, R* u R?® HesaBucumo BubOupawT w3 H, Cig anxmna, Ci-g
rasioreHankmuaa, Cp.g anxkenuya, Cr_¢ ajkuHuia, apwia, UUKIOcaJIKMIAa,
rerepoapuia, TIeTepouMKJIoanKuia, apwianxkwia, TeTepoapuiankuila,

UMKJIOAJAKUIIalKMUiIa W TeTepoOUMKIOAaJKuUIankuiaa, DIae yKasaHHem Ci-g

aJIKnJI, Ci-g TQJIOTEHAaJIKUII, C,o_¢ aJIkeHUI, Cr_¢ QJKMHWI, apwui,
LUVKJIOAJIKWI, reTepoapui, TeTEePOLUMKIIOAaJIKUI, apuiasikui,
reTepoapuilajgkuil, UMKJIOAJIKNITAJIKNIT 783078 TeTepOUMKIIOANKNIIaIKKII

HeoBs3aTelbHO SBJISETCS SaMelleHHeM 1, 2 uimM 3 3aMecTUTeNAaMM,
He3aBucyMo BeIOpaHHEMM M3 OH, CN, amMmHO, TaJioreHa, Ci-¢ ankwmia,

Ci-g TrajgoTreHankuia, apuna, apunankuia, rerepoapuia,
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rerepoapuankuia, UUKIOAJNKMIa ¥ I'e€TepouMKIIOoasKuia;

Rb, R® u R® HezaBucumo BeiOupawT u3 H, Ci.¢ ankwmia, Ci-g
ranoreHaskuia, Cp.g ankenwmna, Co.e aJKMHMUIA, apwuia, UUKIOAJTKUIE,
reTepoapwuia, TeTepouMKIoalkuia, apuilankuila, TeTepoapusalikuia,

UMKJICAJKUIAJKMIIE M TeTepOoUMKJIIoaNKuIankuia, Trrae ykKasaHHem Ci-g

aJKWUJI, Ci-¢ TAJIOTEHAaJIKuJI, Co-g AQJIKEHWUI, Cr-6 AJIKMHWJII, apwii,
LUMKJIOAJIKWII, reTepoapul, reTepOUMKIICAJIKMII, apunanku,
reTepoapuiialikuil, UMKJIOAJIKMUIIaJIKIII Wi TeTepPOUUKIIOAJIKMNIIAJIKNII

HeoBSa3aTeJ bHO SBJASETCHA BaMeleHHeM 1, 2 uin 3 3aMecTUTeNaMH,
Hes3aBucuMo Bu®paHHemMM M3 OH, CN, ammHO, TaJjoreHa, Ci-¢ ankma,
Ci_¢ TaJoreHaJsJsikuia, Ci-¢ TaJoreHankwila, apwia, apuiankuia,
rerepoapuiia, TreTepoapwialkuia, UMKJoalkuwia U Ie€TEepOUMKIIOaNKMIIa;

R wm RY HeszsaBucumo BeIOMpaoT w©u3 H, Ci1-10 aJakwuia, Ci-6
rasnoreHankuna, Cip-g ankenwsa, Cp.¢ ajJKuHWIaA, apwia, TreTepoapwia,
uMKJoaJgKkuia, TIeTepouukIioallkuia, apwuilalkuia, TIeTepoapuialikuia,

UMKJIoaJKuaNKkuiIa ¥ TeTepouMKIoaskuiankmia, TIae ykasaHuem Ci-io

ankmi, Cig TranoreHankmi, Cp.g anxeHums, Cpog aQIJIKMHWI,  apwui,
reTepoapul, LUVKJIOAJIKUII, TeTepPOLUMUKIIOAKNI, apuJiaJikul,
PeTepoapMnanxmn, HUMKJIJIOAJKWIIaJIKNJII i PeTepOHMKﬂO&ﬂKMHaHKMH

HeoBS3aTesbHO SABJAETCHA 3BaMelleHHeM 1, 2 uiIn 3 3aMecTUTessaMyu,
HesaBMcuMMO BHOpaHHeMM M3 OH, CN, aMmmHO, TaJloreHa, Ci1-¢ aJikuJia,
Ci.g TaJloTeHaJnkuia, Ci-¢ TaJioreHaJsKuia, apuna, apuiankuia,
rerepoapuia, reTepoapuisialikuia, LMKJIOaJIKKa 128028%!
TeTEepPOLUMKIIOANIKNUIIA ;

umn RS u RY BmecTe ¢ aromMoMm N, K KOTOPOMY OHM IPUCOEIMHEHH,
obpasyior 4-, 5-, 6- WIM 7-4JIEHHY TEeTEepOLMKIIOaNKMIIbHYI TDPYINIy,
HeoBg3aTeNbHO BaMelleHHY 1, 2 uiu 3 BaMecTUTesIAMM, He3aBUCHMO
BoiOpanHeMu 13 OH, CN, aMMHO, raJsioreHa, C1-¢ aJgkuna, Ci-6
raJlIoTeHalkunia, Ci-6 TrajljoreHalJikuia, apuia, apuiankuia,
reTepoapuia, reTepoapwuiallikuia, UMKIoaJKuiIa M TeTEepOUMKIIOalKuia;

RS u RY HesaBucumo BuiBupanT w3 H, Ci-j0 anxkuia, Ci-6
rajoreHankuia, Co-g ankeHuna, Cp.¢ ajgKMHUIA, apwia, reTepoapuia,
uykJoaJskuia, TeTepoumMkKIoankuia, apulankuia, TeTepoapuialkuia,
UMKJIOaNKMIaJIkuila ¥ TIeTepouMKIIoaNkuiankuila, Ihe ykaszaHHem Cioqg
aJIkuJji, Ci-¢ TallOTEeHaJIKnJI, Cyr.g AJIKEHWJI, Cyr_g AJIKMHWJI, apwuJi,

reTepoapnii, LUUKJIICAJIKWJII, reTepoUMKIIOaIKMII, apuiankm,
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reTepoapuiialiKni, LM KIJIOAJIKUIIaJIKNIT NI TeTEePOLUUKIIOAJKNUIIAJIKNIT
HeoBg3aTeNbHO SBJASETCS BaMelleHHeM 1, 2 wuianm 3 BaMeCTUTeJIAMHU,
Hes3aBucuMo BuOpaHHeMM u3 OH, CN, ammHO, rajoreHa, Ci.g ajKuia,
Ci-¢ TanoreHankumia, Ci-¢ TanoreHaJkKwmia, apuia, apunaJsnkuia,
TeTepoapwia, TeTepoapuialikuia, UMKIIoaJNKkuiaa M IeTePOUMKIIOaJIKua;

14887 R " RY BMECTEe C aromMoM N, K KOTOpPOMY  OHMU
rprcoe nqMHeHH, obpaszywnT 4-, 5-, 6- W 7-4JIEHHYK
PeTEePOUMKIICAJIKMUIIbHYIO TPYIy, Heo0A3aTeJIbHO 3aMelleHHYo 1, 2 wnmm
3 3aMecTUTeJIAMU, HesaBuCKMMO BeiOpaHHeMM U3  OH, CN, aMMHO,
rajnoreHa, Ci-¢ ankwmia, Ci-¢ TajsioreHankmia, Ci-g TaJOTeHalKWa,
apuia, apwlalkuila, TreTepoapwia, TeTepoapuiajkuia, ULUKJIoalkuia U
reTepouMKIIcanKuia;

R u RY HesaBucumo BeibupawT u3 H, Ci-1p ankuia, Ci-g
ranoreHaJsikuina, Cp-g ankeHuna, Cp.¢ ajJkuHMIa, apwila, rerTepoapuia,
uMKJoankmia, TeTepouukIoalkuia, apwuilalnkuia, TeTepoapuialkuia,

LUMKJIOAaJKWIIaJIkuila ¥ TeTepouMKIicasKuaanmkuiaa, The YKaSaHHbIIZ Ci-10

aJllku, Ci-¢ TanoreHalkui, Cr-g QJIKEHWJI, Cs-6 QJIKMHWII, apwui,
reTepoapull, LUMKJIOAJIKNII, TeTepPOUMKIIOAJKNII, apuJanku,
reTepoapuiankui, UM KJIOAJIKMIIaJIKNIT W TeTepPOLMKIIOaJIKNIIaTIKNII

HeoBABaTeJIbHO SABJISETCHS BaMelleHHeM 1, 2 wiy 3 3aMecTUTeSISMM,
HesaBucumMo BuOpaHHEMM M3 OH, CN, amMmHO, TaJloTeHa, Ci-¢ aJikuia,
Ci.¢ TajoreHankuna, Ci-g TajaoreHasnxkwuia, apuia, apuaJskuia,
reTepoapuiia, TreTepoapwilalikuila, UMKIIOAJIKMUIa ¥ TeTepPOUMKIIOAJIKNIIA ]
1

mmm - RE n RY' BMecTe Cc aTomoM N, K KOTOpPOMY OHU
npucoenMHeHH, obpazynT 4-, 5-, 6- Nu 7T—=4JIEHHYIO
PeTEePOUMKIIOAJNKWIIBHYI TPynny, Heo0A3aTesIbHO 3BaMelleHHYIo 1, 2 wnnm
3  zaMecTuTesNsMu, Hes3aBucuMo BuOpaHHeMM U3  OH, CN, aMMHO,
ranoreHa, Ci-¢ ankuna, Ci-g rajnoreHankwia, Ci-g TaJIOTEHaJKWUIA,
apwuia, apuialnkuia, TeTepoapuia, TeTepoapuialkuila, UMKIOaJIKWIa U
TeTepPOUNKIIOAJIKMIIA ;

B HEKOTOPHX BapuaHTax OCylWecTBJieHus, X MNpencTaniyseT cobon

B HEKOTOPHX BapuaHTax OCyWeCTBJIeHMs, X TPeAcTaBJseT CcoOoMn
CRY.

B HEKOTOPHIX BapuaHTax OCYWECTBJIEHUS, A! npencrasnser coboin
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C.

B HEKOTOPBIX BapMaHTax OCYWeCTBJIeHUA, A' npencrasnseT coboii
N.

B HEKOTOPBIXx BaprMaHTax OCYyUEeCTBJIEHUS, A’ npexncraenseT coBoil
C.

B HEKOTOPHIX BapMaHTax OCYUEeCTBJIEHUS, A’ npencraenseT CoBoi
N.

B HeKOTOpbIX BapuaHTax OCYWEeCTBJIEHUsA, IO KpalHel Mepe OIUH
ns Al, AZ, U, T u V npexncrasJjserT cobom N.

B HEeKOTOPHIX BapuaHTax OCYyUWEeCTBJeHus, OS-4JIeHHOe KOJbLO,
obpa30BaHHOE Al, Zf, U, T wu V, npencrapjseT coOON MNUPPOJINII,
NnMpasosl, MMUIOA30JIMUII, OKCAa3O0JWI, THUa30JMJI MM OKCaIMas3OoJInI.

B  HEKOTOPBIX BapMaHTax OCYWECTBJI€HUA, O-UJIEHHOE KOJIbLO,

obpas3oBaHHOE Al, AZ, U, T u V, BueOMpawT uU3:

oo o 7'?' g R6 wd
N—N \
/‘—/< N N———<
\
N/\N\ /N,N K% [\ §N
b > b 3 3 b ’ b ?
w2 i o g i

ywvv VW VWV
b ? b ? b 2
G nC o g
A\ T [\
N s
N 2 N $er
e .
b , b n b ;
Troe:
a ofo3HayaeT MeCTO npucoenuHeHus oparmeHTa - (Y)n-Z;

b obozHavaeT MEeCTO MNPUCOEOMHEHUA @paPMeHTa A10pa.
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R‘l
XX
A J O
R ~NF TN
H S ou
C " c'! oBosHaAYAaKRT IBa MecTa NnpucoeMHEeHUS

KOHIOEeHCUPOBaHHOTO  4-20-4JIeHHOTO  apuJIbHOTO, LIUMKJIOAJKNUIIEHOTO,
IeTepoapuilbHOTO WM T'€TePOUMKIIOAJIKMIIBHOT'O KOJIbLA.
B HEKOTOPHX BapuaHTax OCYWEeCTBJIeHUsa, OS-dJIeHHOe KOJbLO,

ofpasoBaHHOE Al, AZ, U, T n V BoOupawnT u3

a
“8 v"‘i 7‘"’ "'"iRg"’"?,
7 4y ) N
N N N
N
b’b’b ’bib)
S IR ]
N= N— == 0
PN I\
gru\s 0 A8 NN
R R T S
e W s
/\ o [\
N S
N Vi N ;y
o e .
b, b w b ;
Tae:
a oBoz3HavaeT MeCcTO npucoenauHeHus ¢parmeHTa - (Y),—Z;

b oBo3HauvaeT MeCTO NpucoenMHeHus ¢parMeHTa fAOpa:

R‘l
XTN
L =
R N7 N
H ;
"
c n c' ofBo3HavYaT nBa MecTa NpMCcoenMHEeHUH
KOHIEHCYPOBAHHOTO 4-20-4JIEHHOTO  apuJILHOTO, LUMKJIOAJIKMIILHOTO,

TeTepoapuibHOTO MM TeTEPOUMKIIOATKMIIBHOTO KOJIbLA.
B HEeKOTOPHX BapMaHTax OCYyLEeCTBJIeHMd, S-4J€HHOEe KOJIbLO,

obpa3oBaHHoe Al, AZ, U, T u V BoOupawT U3



\I\J\N Vv
b , n b ;
roe:
a obfosHadaeT MeCcTO npucoenuHeHus o¢parmeHTa - (Y)n=Z;

b ofozHauaeT MECTO MNpUcoelVHeHMs ¢parMeHTa Alpa:

R1
X7
JL P \ R2
R N7 N :
C " c' obosHavawT aBa MecTa npyucoeaMHeHns

KOHIOeHCHpoBaHHOTO  4-20-4JIeHHOTO  apUJIbHOTO, UMKJIOAJIKNIIbHOT'O,
TeTEepPOapuiIbHOTO WJIM TIeTEPOUMKIIOANKNIIBHOTO KOJbLA.
B HEKOTOPBLIX BapraHTaxXx OCYyweCTEJIEHUA, 5-uneHHOe KROJIbLO,

obpas3oBaHHOE al, A%, U, T u V BuOMpawT U3

“i Wﬁ 72 “ﬁ RG ”ﬁ W@ “&- W& “ﬁ
N—N N—ﬂ( S——( N::( — O“ﬁ(
N(N\ Z/ i\ g)) g‘) § & O g
) I
(7] b
roe.:

a obosHauaeT MECTO NpucoeluHeHus ¢parMeHTa -(Y)n—2;

b oBoz3HavaeT MecTO MNpucoelrHeHusa dparMeHTa Anpa:

R1
x| o~ \ R2
J\ -
RN N

B HEKOTOPHX BapMaHTax OCylNeCTBJIeHus, OS-UJIeHHOe KOJIbLO,

obpas3oBaHHOE Al, Az, U, T nu V peOupant us



Toe:
a ofosHavaeT MeCTO MNpPpUCOeIMHEeHUA dparMeHTa -(Y)n—%;

b oBosHavaeT MECTO NpUCoelMHeHUs o¢parMeHTa sipa:

/Xl =~ \ RZ
RNT TN

B HeKOTOpPHIX BapuaHTax oCcyumeCTBJIEHNA, 5-uJyieHHOE KOJIbLIO,

obpasoBannoe A', A?, U, T u V BHOVpaOT U3

=l
/
N—N
/
S
b
roe:
oBosHauaeT MeCTO NpucoemmHeHusa oparmeHTa - (Y)n-2Z;

b ofoszHaAUaeT MecTO NpUCOoedVHeHus ¢QparMeHTa fanpa:

VW

R1
X7
P
3 N
R N H .
B HEKOTOPBIXx BapuaHTax OCYWeCTBJIEHMA, N PaBHO 0.

B HEKOTOPHKX BapMaHTax OCYWeCTBJIeHudA, n paBHO 1.

B HeKOTOPHIX BapuaHTax OCyuwecTBJeHUs, N PasBHO 1, n Y
npencraBligeT cobon Ci-g aJIKUJIEH, Co-g aJIKkeHuJIeH,
(CRYR?) ,C (0) (CRMR') g, (CR*R!?) ,C (0) NR® (CR'R'?) g,
(CRMR'),C (0) O (CRMR?) 4,  (CR'R!),0C(0) (CR*'R'?)g, THe yxasaHH:A

Ci-g @NKUJIEH WJIM C,r-g AJIKEHWUJIEH HeoBgazaTeJIJbHO ABJIA€eTCA 3aMelleHHbIM

1, 2 wmm 3 ranorenamym, OH, CN, ammHO, Ci-4 ankusaaMmHO wmiau Co-g

OVIaJIKMJIAMMHO .
B HEKOTOPHIX BapuaHTax OCylWecTBJIeHMs, N pPaBHO 1, n Y
npencraBisaeT cobon Ci-8 aJIKUJIEH, ((CR”R”)pC(O)(CR“RM)q,

(CRR?) ,C (0) NR® (CR¥™R?) 4, ((CR'R') C(0)0 (CRMRY),, rme yxaszaHHBW
P gq p q
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C,.g aJKuIeH Heo0sa3aTeJIbHO HABJAETCSA 3aMeUeHHbM 1, 2 wm 3
rajsoreHamu, OH, CN, ammuo, Ci-g ankujaamuHo uim Cp-g OUATKWUIAMMHO.
B HEKOTOPHX BapMaHTax OCYyWEeCTBJIeHKS, 1N PaBHO 1, nu Y

npencrasyisger coboym Ci-g ankuieH, HeoOA3aTeJLHO 3aMemeHHe 1, 2

w3 ranorenamyu, OH, CN, awmmHo, Ci-g anxujammHo wim  Co-g
OMaJIKNIIaMUHO .
B HEeKOTOPHIX BapuaHTax OCyuecTBJIeHMsa, N pPaBHO 1, nw Y

npencrapiasgeT cobol 3TuIeH, HeoO0a3aTesIbHO 3aMemeHHe 1, 2 wum 3
ranorexdamm, OH, CN, ammHO, Ci-4 aJKMWJIaMMHO WK Cyo-g OMaJIKMJ1aMMHO.
B HEKOTOPHX BapuaHTax OCyWecTBJeHusa, n pasHo 1, un Y
rnpencraBiseT cobon (CR”RH)pC(O)(CR”R”)q,
(CRMR™) ,C (0) NR® (CRMR'?) ¢ mmm  (CRMR™),C(0) O (CRYMRY) 4.

B HEKOTOPHX BapuaHTax OCYWEeCTBJIEHMA Y NpeAcTasJsiser Ccobon

Ci1-g aJkKuieH, Cp.g AJIKEHWJIEH, Co-g AJIKMHWJIEH, (CR“R”)p—(Cylo
umksioaskuien) - (CRMRY) g, (CRM™R'?) - (apunien) - (CRMRY) g, (CRYMR') p-
(Ci-10 TeTepoumkioankuien) - (CRMRY) g, (CRMR'®) o~ (TeTepoapusieH) -
(CRUMR'?)4,  (CRYMR'?),-0(CRUR¥?)y wmmm  (CR'RY™),-S(CRMR™)q, rTxe
YKa3aHHBIN Ci-g aJIKMJIEH, Co-g aJIKEHUJIEH, Cso-8 aJIKMHWJIEH,
LUMKJIOAJIKMIIEH, apuJieH, reTepOUMKIIOaNIKWIIEH WM  I'e€TepoapuieH

HeoBA3aTEeJIbHO SBASETCHA 3aMmeweHHeM 1, 2 w3 3aMeCTUTENAMA,
HEe3aBUCKUMO BeIOPAHHBIMU U3 -D'-D?-D*-D".

B HEKOTOPHX BapMAaHTaxX OCYWEeCTBJIEHMS Y TMpeICTaBjsgeT CoOou

Ci.g aJKWUJIEH, C,.g AJIKEHWJIEH, C,o.g aAJNKUHUJIEH, (CRMR?%p—(C3JO
umxnoanxmneﬂ)—(CRlﬂku)q, MﬂﬁlRM)p-(apmneﬂ)-(CRlﬁéz)q, (CRlHﬁz)p—
(C1-10 reTepouMKnoanxmneH)—(CR“R”)q, (CRnRuﬂp—(PeTepoapmneH)—

(CRMR}),,  (CRUMRY),-0(CRMR')y mm  (CR™RY),-S(CRYRY)q, Tme
YKa3aHHBIN Ci-8 aJIKMJIEH, Co-3 aJIKkeHUJIEH, Co-g aJIKMHWJIIEH,
LUUKJIOAJIKWUIIEH, apuieH, TeTEePOUUKIIOAJIKMIIEH  WUJIN TeTepoapuieH
HeoBsA3aTEeNbHO SABJISETCA 3aMelleHHeM 1, 2 wiM 3 3aMeCTUTeJAMM,
HE3aBUCVMO BLIOPAHHBIMU U3 D4,

B HEKOTOPHIX BapuaHTax OCYyWEeCTBJIEHVS Y IpelcTaBisaeT cobon

1
Ci_g ankumneH, Cp_g anaxeHwueH, Cz-g aAJKMHUIIEH WU (CRlRu)p—(Cylo

umxnoanxmneﬂ)—(CRnR“ﬁq, roe YKa3aHHbBIM Ci-8 aJIKMJIEH, Co-g
aJjIkKeHWUJIeH, Co-g aJIKMHUIIEH NI LMKJIOAJIKUJIIEH Heoba3aTesIbHO
apageTcs 3aMeleHHeM 1, 2 wam 3 3BaMecTUTeJIaMu, He3aBUCUMO

BEIOPaHHBIMM U3 -p'-p*-p?-D*.
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B HEKOTOPHEIX BapuUaHTax OCyUWeCTBJeHus Y TMpeAcTaBjisgeT CcoOoMu

Ci-g anxkujeH, Cy.g ankeHwusied, Cp.g AJKMHWIEH WU (CRllRlz)p—-(C3_1o

UMKJIOAJIKUJIEH ) ~ (CR“RlZ) qr roe YKa3aHHBM Ci-s aJIKMJIEeH, Co-g
aJIKeHWJIEH, Co-g aJIKVMHUJIEH 1ZN3%t LUMKJIOAJIKUIIEH HeobAa3aTeNbHO
gBASeTCs BaMemeHHemM 1, 2 win 3 S3aMecTUTeJIAMM, He3aBUCUMO

BEIOpPaHHBEIMM U3 pi.

B HEKOTOpPLIXx BapMaHTax OCYWEeCTBJIeHUs Y npencraBiAeT cobon
C,_g ankuyieHd, Cjp.g ankeHusieH wuian Cp-g AJIKMHUJIIEH, KaXIObpll U3 KOTOPHIX
HeoBs3aTeJIbHO SBJISETCA =aMemeHHsM 1, 2 wim 3 3aMecTUTEeNIAMM,
HE3AaBUCKMO RLEIOPAHHBIMU U3 -D'-D?-D*-D%.

B HEKOTOPHX BapuaHTax OCYyWeCTBJIeHuA Y TMPEeACTaBJAeT CODOH
Ci-g ANKUJIEH, HeoBA3aTesIbHO BaMeleHHeM 1, 2 umm 3 3aMecTuTesaMHu,
HesaBMCUMO BHOpPaHHbMM 13 —D'-D?-D’-D°.

B HEeKOTOPHX BapmaHTax OCymWecTBJieHMs Y npencrapBidaeT cobom
Ci.g a@JKMJIeH, HeoBA3aTesIbHO BaMelleHHuM 1, 2 wmm 3 3aMeCTUTeJIAMHU,
HEe3aBUCUMO BHOpPaHHBEMM 13 D,

B HEKOTOPHX BapMaHTax OCYWECTBJEHMA Y MpencTaBsideT CoOOu

Ci-g ankuiieH, Cp-g ankeHusieH, Co.g aJIKMHUIIEH, (CR“Rlz)p—O(CR“Rn)q,
(CR11R12) pS (CRllRIZ) ar (CRllRlZ) pc (O) (CR11R12) ar
(CRMR!?) ,C (0) NR® (CRMR™) ¢, (CR'R'?) ,C(0) 0 (CR'RY) g,
(CRMR'?) ,0C (0) (CRMR'Y) 4, (CR¥™R!?) ,0C (0) NR® (CR'R"?) g,
(CRMR'?) JNR® (CRMRY?) g, (CR'R?) )NR°C (0) NR* (CRMR'?) 4,
(CRMR'?) ;S (0) (CRMRY) g, (CR¥R!?) ;S (0) NR® (CRMR'?) g,
(CRMR'?) ,S(0) 5 (CRMRY) 4 Y (CRY™R*?) ;S (0) ,NR® (CRMR™) g, roe
YKa3aHHbBINA Ci-g aJIKUJIEH, Co-g aJIKeHWNJIeH, Co-s AJIKUHUJIIEH,

HeoBA3aTeJIbHO SABJISETCS 2aMelleHHeM 1, 2 uam 3 3aMeCTUTENAMY,
HEBABUCYMO BbIOpaHHBIMU n3 rajgoreHa, OH, CN, aMMHO, Ci-4
ankujgaMmHo unau Cp_g OMANKUIAMUHO.

B HEKOTOPHX BapuMaHTax OCYLECTBIeHUA Y MNpencrassseT CoOon

Ci-g AaJKUJIEH, Cy-g AJIKEHWJIEH, Co-g AJIKMHWJIIEH, (CR“RlZ) p— (C3-10
UMKJICAJIKUIIEH ) ~ (CRllRlz) qr (CRllRlz) p— (apuieH) - (CR”Rlz) ar (CRllRlz) p~
(C1-10 TeTepoUNKIIOaJIKUIIeH) — (CRllRlz) ar (CR”RlZ) p~ (TeTepoapusieH) -
(CRMR!?2) o (CRllRIZ)p_O (CRMR!?) « (CRMR2) oS (CRMR?) o
(CRMR'),C(0) (CRMR™) g, (CR¥R*?) ,C (0) NR® (CRMR'?) g,
(CRMR'?) ,C(0) O (CR'RY) g, (CRMR'?) ,0C (0) (CRMRY) g,

(CR'R!?) ,0C (0) NR® (CRMRY) ¢, (CRM™R?) ,NR® (CR''RY) ¢,
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(CR'R) )NR°C (0) NR® (CR™'R*?) g, (CRMR'),5(0) (CRMRY) g,
(CR*R'),S (0)NR®(CR''RY) ¢, (CRMR'?),S(0) 2 (CRMR™) 4 T
(CRMR'?) .S (0),NR®(CR'R')4, rme ykasauueit Cig anxunen, Ces
aJIKeHWuJIeH, Cz@ aJIKMHWJIEH, LIMKJIOAJIKMJIIEH, apuijieH,

TeTepOLUUKIIOANKMIIEH WM TeTepOoapuiieH, HeoBsa3aTeJIbHO ABJIAETCH
3aMelleHHsM 1, 2 uiay 3 3aMecTUTeJIIMU, He3aBUCHMMO BHOpPaHHBMU U3
rasoreHa, OH, CN, ammuHO, Ci-4 anxkmjgaMmHO uiayn Cp-g OMAJIKMIIaMMHO.

B HEKOTOpPHIX BapuaHTax OCYWEeCTBJIEHUs, D PaBHO
HEKOTOPBIX BapMaHTax OCYWEeCTBJIEHUA, PaBHO
HEKOTOPEIX BapMaHTax OCYIeCTBJIEHUSA, pPaBHO

HEeKOTOPHIX BapMaHTax OCyuwecCTBJIEHUSA, pPaBHO

T W W W w
N O~ O N PO

P

P
HEeKOTOPHIX BapMaHTax OCYWECTBJIEHUS, J PaBHO

q
HEKOTOPHIX BapraHTax OCYWEeCTBJIEHMs, J PaBHO

B HEKOTOPLIX BapMaHTax OCYHNeCTBJIEHMS, OAMH M3 D M J pPasBeH
0, a mpyron w3 p u q paeexn 1, 2 wmwm 3.

B HEKOTOPHX BapMaHTax OCYWECTBJIEHMS, Z nNpeAcTaeyseT cobGon
H, TaJloreH, Ci-g aJIkui, Co-q aJKEeHUI, Co-q4 aAJKMHWI, Ci-4
raJloreHaJ KW, raJjloreHCcyJibQaHuI, Ci-a TUOPOKCHAJIKNII, Ci-g
umanoanmkun, Cy', CN, NO,, OR?*, SR®, C(O)R°, C(O)NR°R?, C(0)OR%,
OC (O)R®, OC(O)NR°RY, NRSRY, NRSC(O)R®, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR*) NR°RY, NRC (=NR*) NR°R?, S (0)R®, S (0) NR°RY, S(0) 2R,
NRSS (0),R®, C(=NOH)R®, C(=NO(Ci¢ amxmm)R® u S(0)NR°RY, rme
ykazaHHel Ci_g ajkui, Cp-g afikeHusn wim Cpog @JIKMHWII, HeOOA3aTeJBbHO
aBrgeTca samemeHHem 1, 2, 3, 4, 5 wuinm 6 3aMecTUTeNAaMM,
He=aBUCKMMO BHIOpPaHHBMM M3 TrajioreHa, Ci-g4 ankwuia, Co.q ankeHuia, Co-g
aNKMHWIA, Ci-g TaJioTeHaNkuia, rasioreHcyJbbaHnma, Ci-4
rmapoxkcuankuna, Ci-g LMaHoOANKWIa, cy!, CN, NO,, OR?, SR?, C (O)R",
C(O)NR°RY, C(O)OR®, OC(O)R°, OC(O)NR°RY, NR°R%,  NR°C(O)R®
NRSC (O)NR°RY, NRSC(O)OR?, C(=NR’)NR°RY, NR°C(=NR’)NR°RY, S(O)R®,
S (O)NRSRY, S(0),R®, NR®S(0),R°, C(=NOH)R®, C(=NO(Ci-s amxmn))R® u
S (0) ,NR°RY;

B HEKOTOpBIXx BapMaHTax OCYWECTBJIEHWs, Z INpelCTaBideT codon
apmi, UMUKJIOAJIKWJI, TeTepoapws Wiu TIeTepOUVKIIOAaIKWI, KaXIbl U3
KOTOpPBIX HeobA3aTellbHO SBJSETCA 3aMelleHHBM 1, 2, 3, 4, 5 nin 6
3aMeCTUTEsSIAMMU, BHOpPaHHBMM M3 TanorexHa, Ci-g4 ankwmia, Cp-4 anxkeHusa,

Co-4 aJIkKuHwWIa, Ci-g rajioreHaJsikuia, TaJjioreHcyJibdaHumna, Ci-g
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runpokcuankmia, Ci.q umMaHoankmsa, Cy', CN, NO;, OR?, SR?, C(O)R",
C(O)NR°RY,  C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°R?,  NR°C(O)R®,
NR°C (0)NR°RY, NRSC (0)OR?, C(=NRJ})NR°RY, NR°C(=NR?)NR°R%, S(O)R®,
S (0)NR°RY, S(0)2R®, NR°S(0),R® m S(0),NR°RY.

B HEKOTOPHX BapuaHTax OCYWECTBIeHMs, Z MNpencTasideT cobon
apwusi, UMKJIOAJKUIl, TeTepoapui Win PeTepouMKnoanxmn, KaxObl U3
KOTOPHIX HeoOaA3aTeJIbHO HABJISAETCA 3aMelleHHBM 1, 2, 3, 4, 5 wnmm 6
3aMecTUTes MM, BHOPaHHBMM K3 ranoreHa, Ci-4 ankwia, Cp-g4 ajlKeHWUNa,
Co-4 aAJNKMHWMIA, Ci1-4 TaJoOTeHaJIkuia, Ci-4 T'MIOPOKCHAJTIKWIIA, Ci-g
unanoaskuna, Cy', CN, NO,, OR®, SR% C(O)R°, C(O)NR°RY, C(O)OR?,
OC(0)R®, OC(O)NR°RY, NRSRY, NR°C(O)R°, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR?) NR°RY, NR°C (=NR?) NR°RY, S(0)R®, S (0) NR°R?, S (0)2R®,
NR®S (0) ,R” u S (0),NR°RY.

B HEKOTOPHX BapuaHTax OCYWECTBJIEHMUA, Z MpeAcTaBjseT COoOOM
apusl WM TeTepoapwus, KaxIelii M3 KOTOPHX HeoO0A3aTeJIbHO ABJIAETCA
samemenHsM 1, 2, 3, 4, 5 wim 6 3aMecTuTesAMM, BbOPaHHBMM U3
TaJioreHa, Ci-g aJkumna, Co-g aJlkeHusna, Cor_yg aJIkMHuJa, Ci-4
rajioreHa’lnikuna, rajloreHcynasdaHuna, Ci-4 TIUIOPOKCHAJIKUIIA, Ci-4
umanoasnkmia, Cy', CN, NO,, OR*, SR*® C(O)R°, C(O)NR°R?, C(0)OR?
OC(0)R®, OC(0O)NR°RY, NR°RY, NR°C(O)R®, NR°C(O)NR°R%, NR°C(O)OR?,
C (=NR?) NR°RY, NRSC (=NR?) NR°RY, S (0)R®, S (0) NR°RY, S (0)2R®,
NR°S (0),R® u S (0),NR°RY.

B HEKOTOPHX BapMaHTax OCyWEeCTBJIEHMS, Z Mpencrasiser cobon
apun WM TeTepoapwus, KaXIel U3 KOTOPHX HeoOA3aTeJbHO ABJIAETCH
samemeHdHsM 1, 2, 3, 4, 5 wam 6 3aMecTUTeNAMy, BHOPaHHBMM U3
rajioreHa, Ci-g aJikma, Coog aJIkeHuJa, Co-g aJIKMHWIA, Ci-4
ranoreHanxkuyia, Ci-q TMOpokcuanxkwmia, Ci-4 UMaHOAJKWUIA, Cy% CN,

NO,, OR?, SR%, C(0)R°, C(O)NR°R%, C(O)OR?, OC (0)RP, OC(0)NR°RY,

NR°RY, NREC (O) R, NREC (0) NR°RY, NRCC (0) OR?, C (=NR7) NR°RY,
NRSC (=NR7) NR°RY, S (0)R®, S (0) NR°RY, S (0) LR, NRSS (O),R® m
S (0) ,NRRY.

B HEKOTOPHIX BapMaHTax OCYWEeCTBJIEHUS, Z NpedCTaBJIAeT cobom
benmn wuau  5- WM 6-UJEHHBM TeTepoapul, KaxXIbel U3 KOTOPHIX
HeobBa3aTesIbHO SABJIAETCH  3aMelleHHEM 1, 2, 3, 4, 5 wmmm 6
3aMecTUTesAMM, BLIOpaHHBMM M3 rajoreHa, Ci-4 ankuina, Cp-q ajikeHUsa,

Coog aJIKMHWIIAa, Ci-g rajoreHaJskuia, raJioreHcynsbaHmna, Ci-4
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runpoxcuankuiia, Ci-q umaHoankmna, Cy', CN, NOz, OR*, SR?%, C(O)R®,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY,  NR°C(O)R®,
NR°C (O)NR°RY, NR°C (O)OR?®, C(=NR¥)NR°RY, NR°C(=NRJ)NR°RY, S(O)R®,
S (0)NR°RY, S(0)2R®, NRS(0),R® m S(0),NR°R".

B HEKOTOPHX BapMaHTax OCYWECTBJIEHWHA, Z TMpeAcTaBjdeT CoOoOM
beHUn WM 5- WM 6-UJIEHHBM TeTepoapuil, KaxIsld M3 KOTOPBIX
HeoBsBaTesbHO ABJAETCA  3aMelleHHeM 1, 2, 3, 4, 5 wmm 6
3aMecTUTesAMU, BHOPAHHEMU U3 TajoreHa, Ci-4 ankuia, Cp-g4 alKeHWIE,
Cooq ankuHUIA, Ci-4 TaJioreHaJIKmia, Ci-4 THMIOPOKCHAJIKWIIA, Ci-4
umanoanxkmuna, Cy!, CN, NOp, OR?, SR*®, C(O)R°, C(O)NR°R?, C(O)OR?%,
OC(0)R®, OC(O)NRSRY, NR°R®, NR°C(O)R", NR°C(O)NR°R?, NR°C(0)OR%,
C (=NR?) NR°RY, NR°C (=NR?) NR°R?, S(0)R®, S (0) NR°RY, S (0) 2R,
NR®S (0) 2R® m S (0),NR°R.

B HEKOTOPHX BapuMaHTax OCYWEeCTBJIEHMs, Z NpeacTasJyseT cobon
benwut, HeoOA3aTeJbHO  3aMelleHHem 1, 2, 3, 4, 5 wmwm 6
3aMecTUTEeNAaAMM, BHOpPaHHBEIMU M3 TanoreHa, Ci-4 ajukuia, Co-q @anKeHwmJIa,
Cooyg aJIkKMHumJIa, Ci-4 rajijoreHajgakumna, raJioreHcybbaHuia, Ci-a
TMopokcuanaxkmia, Ci-4 LMaHoOAJIKUIA, cy', CN, NO,, OR?, SR?, C(0O)R®,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY,  NR°C(O)R®,
NRSC (O)NR°RY, NRSC (0)OR?, C(=NR?)NR°RY, NR°C(=NR’)NR°RY, S(O)R®,
S(0)NR°RY, S(0),R, NR°S(0),R® m S(O),NR°R".

B HEeKOTOpHX BapuMaHTax OCyleCTBJIEHMS, Z IpencCTaBJAaeT cobom
benwmII, Heobsa3aTeJIbHO 3aMeleHHBIN 1, 2, 3, 4, 5 wnu 6
3aMeCTUTENIAMM, BLIOPAHHBIMKU U3 TajoreHa, Ci-4 ankwia, Cy-q ankeHuna,
Co-q askuHmia, Ci-q TajsoreHasnxkwmia, Ci-g Tuapokcuankmia, Ci-g
umanoankmna, Cy', CN, NO;, OR®, SR®, C(O)R°, C(O)NR°RY, C(O)OR?,
OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®, NR°C(O)NR°RY, NR°C(0)OR?,
C (=NRJ) NR°RY, NR°C (=NRJ) NR°RY, S (0)R®, S (0) NR°R?, S (0) 2R,
NRSS (0) ;R u S (0),NR°RY.

B HEKOTOPHX BapUaHTax OCYyWECTBJIEHUS, Z MNpPencTansiseT codon
LM KJIOAJIKMNIT Uy reTepOoUUKIIOanKuI, KaX bl ns KOTOPBIX
HeoBa3aTesIbHO ABJSETCA  3aMelleHHeM 1, 2, 3, 4, 5 wim 6
3aMecTUTesIAMM, BHIOpaHHEIMU M3 TajsoreHa, Ci-g anxkuia, C,-4 @nIKeHUI A,
Coog aJIKkMHuUJa, Ci4 raJioreHankuia, raJioreHcynbbaHuia, Ci-g
rmnpoxcuasnkuna, Ci-4 LMaHOANKUIa, cy', CN, NO,, OR?, SR?, C(0)R",

C (0) NR°RY, C(0)OR?, OC (0)R®, OC (0) NR°RY, NR°RY, NRC (0) R,
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NRC (0) NR°RY, NRSC(0)OR®, C(=NRJ)NR°RY, NR°C(=NR?)NR°R?, S(O)R®,
S (O)NR°RY, S(0).R®, NR°S(0),R® u S(0O),NRR®.

B HEKOTOPHX BapMaHTaX OCYWEeCTBJIeHUS, Z MpPenCcTaBjdAeT COOOH
LV KJIOAJIKMIT U TeTEepPOUUKIIOaIKMII, KaxIObI ns3 KOTOPHBIX
HeoBA3aTeNnbHO ABJAETCS 3BaMeleHHeM 1, 2, 3, 4, 5 wm 6
3aMecTUTeNAMM, BuOpaHHEIMM U3 TrajorexHa, Ciy-4 ankuna, Cp-4 anKeHusa,
Co_q QIKMHWUIIA, Ci-4 TaJoreHaJIKuia, Ci-4 THIOPOKCHAJIKUIIE, Ci-2
unanoankmuna, Cy', CN, NO;, OR?, SR*, C(O)R°, C(O)NR°RY, C(O)OR?,
OC (0)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR?) NR°RY, NR°C (=NR’) NR°RY, S(0)R®, S (0) NR°R?, S (0) 2R,
NR®S (0) 2R® 1 S (0)NRR®.

B HEKOTOPHX BapMaHTax OCYWECTBJIEHWUs, Z NpencTasjseT CoOOH
LMKJIOIIPpONnJI, UMKJIOOY TUII, UVKJIONIEHTWJI, UMKJIOTE€KCUJ 1783871
LVKJIOT eI T, KaxXIbl i) KOTOPBIX HeobBs3aTelbHO ABJISETCH
zamemeHHsM 1, 2, 3, 4, 5 wimm 6 3aMecTUTeNnAMM, BHOpPaHHBIMM U3
rajaoreHa, Ci-4 ankua, Cp-q ankeHwla, Cp-4 aAJKMHMIA, Ci-4
TaJsioTeHaaKkumIa, TaJioreHcyJsbdaHua, Ci-4 THIPOKCHAJKMIIA, Ci-g
umanoankuna, Cy', CN, NO;, OR?, SR®, C(O)R°, C(O)NR°RY, C(O)OR?,
OC (O)R®, OC(0O)NR°RY, NRSRY, NR°C(O)R®, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR’) NR°RY, NR°C (=NR?) NR°RY, S (0)R®, S (0) NR°RY, S (0) 2R®,
NR®S (0) ,R® m S (0),NR°RY.

B HEKOTOPHX BapuaHTax OCYyWeCTBJeHUus, Z MNpenacTabBdaerT cobon
Ci-g ankmi, Cp-g anxkeHusa uam Cp.g aJKUHUI, KaxIbll U3 KOTOPHIX
Heo®g3aTesbHO ABJSETCA 3aMelleHHbBM 1, 2, 3, 4, 5 wnmm 6
3aMecTUTesNAMM, BeOpPaHHBMM M3 TajioreHa, Ci-gq ankuia, Co-4 aJIKeHUNA,
Coog aJlKMuHWIIAa, Ci-g rajioreHankuna, raJoreHcynbbaHuna, Ci-4
ruopoxcuankuna, Ci.q Lmanoankmna, Cy', CN, NO, OR®, SR, C(O)R®
C(O)NR°RY, C(0)OR%®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®,
NRSC (O)NR°RY, NRSC (0)OR?, C(=NR!)NR°RY, NR°C(=NR’)NR°RY, S(O)R®,
S (0)NR°RY, S(0),R®, NR®S(0),R° m S(O),NRR®.

B HEKOTOPHX BapuaHTax OCYWeCTBJIEHMS, Z IPeACTaBJisseT CoOou
Ci-g ankwmj, Cp-g anxkeHws wumam Cp-g &JIKMHWI, KaxXOplli W3 KOTOPHIX
HeoBg3aTeNbHO ABJAETCH 3amemeHHsMm 1, 2, 3, 4, 5 wmm 6
zaMecTUTesAMM, BHOpPaHHbBMM M3 rajoreHa, Ci-g4 ankwia, Cpz-4 aJIKEHWIA,
Cooqg anxkuHMIAa, Ci-4 TaJsoreHalikuia, Ci-4 TUIOPOKCHMAJIKMIA, Ci-g

Lmanoanxmna, Cy', CN, NO;, OR®, SR®, C(O)R°, C(O)NR°R?, C(O)OR?,
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OC(O)R®, OC(O)NR°RY, NR°R®, NR°C(O)R°, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR?) NR°RY, NR°C (=NR’) NR°RY, S(0)R®, S (0) NR°R?, S (0),R,
NR®S (0),R® u S (0),NR°RY.

B HEKOTOPHX BapuaHTax OCYWECTBJIEHMS, Z MNpPeICTaBJdeT COOOM
apusl, UMKJIOAJKUI, TeTepoapws WM TeTEepPOLMKIIOANKMI, KaxIbii us3
KOTOPHIX HeoBa3aTesbHO SABJSEeTCS 3aMmemeHHwsm 1, 2, 3, 4, 5 wwm 6
zaMeCcTUTesNIAMMU, HEe3aBMCUMMO BhIOpPaHHBMM U3 TajnoreHa, Ci-4 ankwia,
Coryg ankeHwsa, Co-g aJIKMHuIa, Ci-g rajioreHajskuia,
rajioredHcynbdarHuna, Ci-g mapokcuasnkuina, Ci-4 UMaHOAJIKUIIA, Cyl, CN,
NO,, OR?, SR® C(O)R®, C(O)NR°RY, C(0)OR?, OC(O)R®, OC(O)NR°RY,
NR°RY, NRSC(0)R®, NRSC(O)NR°RY, NR°C(O)OR?, S(O)R°, S(O)NR°RY,
S (0),R®, NR°S(0),R” u S(O),NR°R®.

B HEKOTOPHX BapMaHTax OCYWECTBJIEHWUS, Z NpelncTasjseT CoOoM
apui, UMKJIOAJKWII, TeTepoapwsl WM TeTEepPOUMKIIOANKMII, KaxAeW uns
KOTOPHIX HeoBa3aTeslbHO SABJSETCSA 3aMmeuweHHemM 1, 2, 3, 4, 5 niam 6
zaMeCcTUTEesISMM, HEe3aBMCUMO BHIOPaHHEMKM U3 rajnoreHa, Ci.q4 ankuia,
Co-yg aJIkeHuJa, Co-g aJIKMHUIIAa, Ci-a raJjioreHalikuna, Ci-4
runpoxcuankuna, Ci., UmaHoaskuna, Cy!, CN, NO,, OR*, SR*, C(O)R®
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®,
NRSC (O) NR°RY, NR°C (0)OR?®, S(O)R®, S(O)NR°RY, S(0),R®, NR°S(O).R® u
S (0) ;NR°RY.

B HEKOTOPHX BapMaHTax OCYWECTBJIEHMUS, Z MpeAcTaBjsgeT cobon
apua WM TeTepoapusl, KaxIel M3 KOTOPHX HeoOsa3aTesIbHO HABJIACTCA
zaMeumeHHe™M 1, 2, 3, 4, 5 wunm 6 3aMecTUTeNIAMU, He3aBUCUMO
BLIOpaHHBIMM U3 TajnoresHa, Ci-4 ankuna, Cz-4 anxkeHwna, Cy-4 aJIKMHMIIA,
C,.4 TanoreHalkuia, raJjoreHcyJedaHmuna, Ci-q4 IUAOPOKCHATKMIE, Ci-g
uanoankuna, Cy', CN, NO;, OR®, SR®, C(O)R°, C(O)NR°R?, C(O)OR?,
OC(0O)R®, OC(O)NR°RY, NRSRY, NR°C(O)R®, NR°C(O)NR°RY, NR°C(0)OR?,
S(0)R®, S(O)NR°RY, S(0),R®, NRS(0),R® u S(0).NR°R®.

B HEeKOTOPHX BapMaHTax OCYyWeCTBJEHMs, Z I[pelcTaByaeT coboh
apuJl Wiy TeTepoapwus, KaxObli M3 KOTOPHX HeoOa3aTesbHO ABJIASTCH
3aMemeHHsM 1, 2, 3, 4, 5 wim 6 3aMecTuTesIsMM, HE3aBUCKMO
BoIOpaHHBIMU U3 TrajioreHa, Ci-g4 ankuna, Cy-4 ankeHuna, Cjp_4 anKMHMIEZ,
Ci.4 TanoreHankmia, Cij-4 TMIpOKcuankwia, Ci-4 LMaHOANKUIA, Cyl, CN,
NO,, OR®, SR®, C(O)R®, C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°R?,
NR°RY, NRSC(O)R®, NRSC(O)NR°RY, NR°C(O)OR®, S(O)R®, S(O)NR°RY,
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S(0),R®, NR°S(0),R® u S(0).NR°R.

B HEKOTOPHX BapMaHTaxX OCYWEeCTBJEeHMUs, 7 MPEeICTaBJAeT CoOoM
beHmst MM 5- MM 6-4JIEHHBIM TeTepoapusl, Kaxmeli M3  KOTOPBIX
HeoBg3aTes/IbHO ABJIAETCH  3aMelleHHsM 1, 2, 3, 4, 5 wmmm 6
3aMecTUTEeJIAMM, He3aBUCUMO BhHOpaHHBMM W3 rajgorexHa, Ci-g4 ankuia,
Co-a alkeHuIa, Coog aJKrHnia, C1-4 raJioreHasNikuia,
rajioreHcyJabbanmna, Ci-4 Tmapokcuankuia, Ci-g4 UMaHOaJNKUIa, Cyl, CN,
NO,, OR?®, SR®, C(O)R®, C(O)NRRY, C(0)OR?®, OC(O)R®, OC(O)NR°RY,
NRRY, NRSC(O)R®, NRC(O)NR°RY, NR°C(O)OR?, S(O)R®, S(O)NR°RY,
S (0),R®, NRSS(0),R® 1 S(0),NR°R®.

B HEKOTOPHX BapMaHTax OCYWECTBJIEHMA, Z MpeACTasJsgeT CcoOon
beHMsT MJIM  5- WM 6-YJIEHHBI TeTepoapwil, KaxOelii M3  KOTOPHIX
HeoBg3aTesbHO HABJAETCH 3aMelleHHeM 1, 2, 3, 4, 5 wmm 6
3aMecTUTEes MM, HEe3aBUCUMMO BHOpPaHHeMM U3 TranoreHa, Ci-4 ankuia,
Croyg aJIkeHuIa, Co-4g aJKMHuIa, Ci-4 TaJjoreHaNkKmia, Ci-q
ruopoxcmankuia, Ci.q Umanoankuna, Cy', CN, NOz, OR*, SR? C(O)R",
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®
NRSC (O) NR°RY, NRSC (0)OR?, S(O)R®, S(O)NR°RY, S(0),R°, NR°S(0)2R® m
S (0) 2NRRY.

B HEKOTOPHIX BapMaHTax OCyWeCTBJIeHUS, Z TMpPelcTaBjseT CcoOon
beHwmII, HeoBsaz3aTelIbHO 3aMelle HHBIN 1, 2, 3, 4, 5 wnnu 6
saMecTUTessMM, He3aBUCUMO BhHOpPaHHBIMM U3 TrajioreHa, Ci-g4 anxkuna,
Cooy aJIKeHua, Cog aJIKMHUIAa, Ci-g rajgoreHaJskumia,
ranoreHcynbdanmma, Ci-g4 TmApoxkcuaskmia, Ci-g UMaAHOANKMIAE, Cyl, CN,
NO,, OR®, SR®, C(O)R°, C(O)NR°RY, C(O)OR*, OC(O)R°, OC(O)NR°R?,
NRRY, NRSC(0)R®, NR°C(O)NR°RY, NRC(O)OR?*, S(O)R®, S(O)NR°RY,
S(0),R°, NR°S(0),R® m S(0).NR°R®.

B HEKOTOpHIX BapuaHTax OCYWEeCTBJIEHMs, Z NpelnCcTaBJfaeT cobon
beHwn, HeoBsazaTeJbHO  3aMelleHHel 1, 2, 3, 4, 5 wumm o
3aMecTUTesIAMY, HEe3aBUCUMO BbOpPaHHEMM U3 TajoreHa, Ci-q anKuia,
Co_yg aJIkeHuJa, Co-g aJIKMHWUIa, Ci-g rajioreHaJikuia, Ci-4
PMHpCKCM&ﬂKMﬂa, Ci1-4 UMaAHOAJIKWJIA, Cyl, CN, NO;, OR?%, SR?, C(O)Rb,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®
NRSC (0) NRSRY, NRSC(0)OR?, S(O)R®, S(O)NR°RY, S(0)zR°, NR°S(0).R® n
S (0) ;NR°R?.

B HEKOTOPHEIX BapuaHTax OCYWEeCTBJIEHNWs, Z MpencTaBJsaeT cobomn
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LMKJIOAJIKMNIT 70t TeTepoOUNKIIOaKNII, Kax e ns3 KOTOPHBIX
HeoBsaBaTeNnbHO ABJISETCS 3amMelleHHeM 1, 2, 3, 4, 5 wm 6
3aMeCTUTEeJISAMY, He3aBUCUMMO BeIOpaHHBIMM U3 TrajoreHa, Ci.g4 anxkumia,
Co-g aJjikeHwuJ1a, Co-q aJIKMHUIa, Ci-og raJjioreHalsikuia,
rasioreHcynbbanmuna, Ci.q rmapokcuankuna, Ci;-4 LMaHoOasNKwWiIa, Cyl, CN,
NO,, OR®, SR®, C(O)R°, C(O)NR°R%, C(O)OR®, OC(O)R®, OC(O)NR°R?,
NR°RY, NRSC(O)RP, NR°C(O)NRSRY, NR°C(0)OR?, S(O)R°, S(O)NR°RY,
S (0) 2R, NR®S(0),R” m S(0O),NR°R%.

B HEKOTOPHX BapMaHTax OCYWEeCTBJIEHMUSA, Z MNpeacTasjsger coboy
LV KJIOAJIKMNII NI TeTepPOUUKIIOa KNI, KaXIbl ns3 KOTOPBIX
HeoBsA3aTeNbHO ABJIASTCA  3aMelleHHeM 1, 2, 3, 4, 5 mmm 6
3aMecTUTEesIAMM, He3aBMUCMMO BuOpaHHBMM U3 TrasoreHa, Ci-4 ankuia,
Co-g aJIkeHuIa, Co-y aNKMHUIE, Ci-4 rajioreHankuia, Ci-a
ruppoxcuaniuia, Ci.q UmaHoanmkmna, Cy', CN, NO;, OR?, SR?, C(O)R®,
C(O)NR°RY, C(O)OR?®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®,
NRSC (O)NR°RY, NRCC (0)OR?, S(O)R®, S(O)NR°RY, S(0),R°, NR°S(0)2R"
S (0) ;NR°R?

B HEKOTOPHX BapuaHTax OCyWeCTBJIEHMs, Z MNpelncTasijsgeT cobon
Ci-g aJkwun, Cp.g ankeHms wunam  Cp.g AJKMHNMI, KaxIbell U3 KOTOPHIX
HeoBg3aTeNLbHO HABJAETCA 3aMelleHHeM 1, 2, 3, 4, 5 wmim 6
3aMEeCTUTEJIAMM, Hes3aBUCUMMO BHOpPaHHEMM K3 TrajoreHa, Ci-gq anxkuia,
Co-g aJikeHuna, Cor-g aJIKMHUIa, Ci-4 raJioTreHaJIkKuIa,
rajsoreHcynbdanuisa, Ci-4 TmOpoxkcuankuia, Ci-gq UMaAHOAJKMIA, Cyl, CN,
NO,, OR®, SR®, C(O)R°, C(O)NR°RY, C(O)OR?, OC(O)R®, OC(O)NR°RY,
NRRY, NRSC(O)RP, NRC(O)NR°RY, NRSC(O)OR®, S(O)R®, S(O)NR°RY,
S (0),R®, NR°S(0),R® u S(0),NRR".

B HEKOTOPHX BapUaHTax OCYyWLECTBJIEHWS, Z MpencTaBiseT Ccoboy
Ci-g anxkuy, Cp.g anxkenmn wam Cpo.g GJKMHUI, KaxIell U3 KOTOPHX
HeoBs3aTeNbHO ABJSAETCHA 3aMelleHHeM 1, 2, 3, 4, 5 wnam 6
3aMecTUTesNAMM, He3aBuCuMO BHOpaHHEMU W3 TrajnoreHa, Ci-g anxuiaa,
Co-g ankKkeHWJa, Ca-a aJIKMHUIAa, Ci-g rajJjoreHankuia, C1i-4
runpokcuankmia, Ci-q uMaHoaskmna, Cy', CN, NOp, OR*, SR% C (0O)R®,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®,
NRSC (0) NR°RY, NRSC (O)OR?, S(O)R®, S(O)NR°RY, S(0)2R°, NR°S(0)2R" u
S (0) ,NR°RY.

B HeKOTOPHIX BapMaHTax OCYUWeCTBJIEHVS, Z I[PeACTaBJIAeT cobom
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Ci-8 aJIKMmJiI, Cy-g ankKeHwus, Co-g a@JIKMHWI, apul, UMKJIOAJIKWJI,
reTepoapui NI TeTepPOoOUUKIIOAJIKNII, KaXIb n3 KOTOPHIX
HeobgazaTesIbHO ABJASETCH 3amelleHHsM 1, 2, 3, 4, 5 wnmm 6

3aMecCTUTEIAMM, HEe3aBMCUMO BHOpPaHHbBIMM W3 TrajgoreHa, Ci-g4 ajnkwia,
Ci_4 TraJjioreHasKuia, TrajoreHcyabdaHuna, Ci-q I'MOPOKCHAJIKUIAE, Ci-4
umanoanxmia, Cy', CN, NO;, OR®, C(O)NR°RY, C(O)OR?, NR°RY,
NR°C (0)R” u S (O)R®.

B HEKOTOPHX BapuaHTax OCYyWECTBJIEHMS, Z MNpencTasjdeT cobon

Ci-g aJyxkwmJ, Co-g aNKeHwus I, Co-g QJIKMHWII, apun, LUMKJIOQJIKWII,
reTepoapul 1Z8) 87! TeTepOUUKIIOAJIKNII, KaxIsl n3 KOTOPBIX
HeoB®g3aTeJILHO ABJSETCS 3aMelleHHeM 1, 2, 3, 4, 5 wmmm 6

3aMeCTUTESIAMM, He3aBUCUMO BHOpaHHBMM W3 rajoreHa, Ci-q4 ankuia,
Ci.4 ranoreHankuina, Ci-q4 TMIpoKcuankuia, Cij-g UMaHOANKMIA, Cyl, CN,
NO,, OR?, C(O)NR°RY, C(0)OR?, NR°RY, NR°C(O)R®wu S(O)R".

B HEKOTOPLIX BapMaHTax OCYWEeCTBJIeHUs, Z TMpencTaBiifaeT cobon
Ci-g aJaKuMJI, Cor.g aAJIKEHWJI, Co-g AQJIKMHWJI, apwui, LVKJIOAJIKWNJII,
reTepoapuil 178387 TeTepOLUKIIOAJKNAI, KaXIObIn n3 KOTOPHIX
HeoBgmaTelbHO SBJISETCS RaMelleHHBEM 1, 2 uiayu 3 3aMeCTUTENAMM,
Hez3aBUCKUMO BHIOpaHHBIMU ns raJjioreHa, Ci-g aJjkuia, Ci-gq
raJioreHaJlJsikmia, raJloreHcyabbaHuna, Ci-4 TUIPOKCHUAJIKMIIA, Ci-4
umanoankuna, Cy', CN, NOz, OR*, ~C(O)NR°RY, C(0)OR?®, NR°RY
NRC (O) R°m S (O)R".

B HEeKOTOPHIX BapuaHTax OCymeCTBJIeHUs, Z MNpencTaBJIAeT cobon
Ci-g ankwmi, Co-g aJIKeHWusJ, Co.g AJIKUMHWI, apwui, LVKJIOAJIKUJI,
TeTepoapul NI TeTEPOLUKIIOAJKNII, KaXIOblA ns3 KOTOPHIX
HeoBsSRaTeJ bHO SABJASEeTCS BaMelleHHeM 1, 2 uan 3 3aMecTuTesisaMmy,
HEe3aBMCHUMO BbEIOpaHHBIMU ns3 rajioreHa, Ci-a ankuia, Ci-4
rajoreHankuiaa, Ci-4 Tuiapokcuankuia, Ci-4 UMaHOAJKUIE, Cy% CN,
NO,, OR?®, C(O)NR°RY, C(0)OR?, NR°RY, NR°C(O)R°xm S(O)R".

B HEKOTOPHIX BapuaHTax OCYWEeCTBJIEHMS, Z HABJIAETCH 3aMelleHHbM
o kpanHel Mepe OIHMM 3aMecTuTeJeM, BKJIUaluMM I10 KparHey Mepe
onHy CN rpynny.

B HEKOTOPHLIX BapMaHTax OCYWEeCTBJIEHNMS, Z NpedCTaBJigeT cobon
Ci-g aaxkui, Cr_g aJKeHWuJ, Co.g AJIKMHWI, apwui, UMKJIOAJIKWII,
reTepoapusl WM I'€TepPOLUMKIIOaJIKUII, KaxIell M3 KOTOPBIX 3aMelleH Mo

kpariner wMepe oxmHom CN  wmym Ci-g UMaHOoaJKMJIbHOM  Dpylnnom wu
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HeoBgz3aTeJlbHO ABJIAETCH 3aMelle HHBIM 1, 2, 3, 4 12007 5
NOMNOJIHUTENbHBIMM 3aMeCTUTEeJIAMM, BeHOpaHHBIMU K3 TrajgoreHa, Ci-g
ankuia, Cyoy anxeHwsa, Cy-q4 aIKMHWIA, Ci-4 TalJioOTeHaJKuia,

rasioreHcyJibdaHuna, Ci-q4 Tmaopoxkcuankuia, Ci-4 UMaHOAJNKWIA, Cyl, CN,
NO,, OR®, SR®, C(O)R®, C(O)NR°RY, C(O)OR?, OC(O)R®, OC(O)NRRY,
NR°RY, NRSC(0)R®, NR°C(O)NR°RY, NR°C(O)OR*, S(O)R®, S(O)NR°RY,
S (0),RP, NR®S(0),R® m S(0),NR°R".

B HEKOTOPHX BapMaHTax OCYWEeCTBJIeHMA, Z NpelcTaBjseT CoOou
Ci-g aQJIKMJI, C,o-g aJKeHWuI, Co-g AJIKMHWJI, apun, UMKJIOAJIKNII,
reTepoapusl UM IeTEepPOLMKJIOANKMUIl, KaxXIbll M3 KOTOPHIX 3aMelleH IO
kpaitHeir Mepe onHo CN  wmimm  Ci.g LUMAHOAJKWIBHOM  TPyNnon u
HeoDARaTeJIbHO ABJISETCH 3aMelleHHBIM 1, 2, 3, 4 W
NOMOJIHUTESIbHEIMM  BaMeCTUTEJsAMM,  BHOpaHHeMM M3 TaJjsoreHa, Ci-g
ankuia, Co.q ankenwsna, Cpoq ankuHmia, Ci-q rasoreHankmia, Cig
runpokcmankmia, Ci-4 UMaAHOANKUIA, Cyl, CN, NO,, OR®, SR?Y, C(O)Rb,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY, NR°C(O)R®,
NRSC (0) NR°RY, NRC (O)OR?, S(O)RP, S(O)NR°RY, S(0),R°, NR°S(0),R" n
S (0) ,NR°R®

B HEKOTOPHBIX BapuUaHTax OCYWECTBJEeHMs, Tne o¢parMeHT - (Y)n—2
BMecTe ¢ 1) A?, k KOTOpPOMy OparMeHT npucoenmHeH, 1ii) R® wm R®
mméo B T, mubo B V, u 1ii) aromom C myam N, K KOTOPOMY R®> s RS
mmbo B T, subo B V npucoemmHeH, obpasyeT 4-20-ujieHHOE apuibHOeE,
UVKJIOAJIKMIIBHOE, TeTepoapulibHOe UM I'eTEePOUMKIIOAJKUIIBHOE KOJBLLO,
KOHIEHGUPOBAHHOE C 5-uJIeHHBEM KOJIbLOM, OOpas30BaHHBEM Al, Az, u, T
n v, roe ykxasaHHoe 4-20-ujileHHOE apwuilbHOE, LUMKJIOAaJIKMUIJIbHOE,
rerTepoapuiibHOe WM TEeTEePOLMKIIOAJIKMIBHOE KOJIbLO HeoOs3aTesibHO
apisgeTcd 3aMelleHHemM 1, 2, 3, 4 wam 5 3aMecTUTeNIAMM, HEe3aBUCKMO
BeI®paHHBIMU U3 - (W) —Q.

B HEeKOTOpBIX BapuaHTax OCYUWEeCTBJIeHMS, TAe bparmeHT - (Y)p-2
BMecTe c 1) A%, K KOTOpPOMYy OparMeHT NpucoeImvHeH, 1i) R® mmm R®
mbo B T, mmbo B V, m iii) aromoM C wmym N, K KOTOPOMY R® wm R®
6o B T, smbBo B V mnpucoemnHeH, obOpasyeT 4-8-d4jieHHOE apuilbHOeE,
LUMKJIOANKMIIBHOE, TeTepoapulibHOe WM TeTEePOUMKIIOaJIKUIIbHOE KOJbLLO,
KOHIEHCHMPOBAHHOE C D-uJIeHHBM KOJBUOM, OOpas3OBaHHBEM Al, Az, u, T
nm v, Tne ykKasaHHoe 4-8-uJleHHOE apullbHOe,  UUKJIOAaJIKMJIbHOE,

reTepoapmijibHOEe WJIN IreTepPOoUMKIICAJIKMJIBHOE  KOJIbLO HeoOsa3aTeJIbHO



41

apIgeTCcs BaMeleHHemM 1, 2, 3, 4 nau 5 3aMecTuTesIAMM, He3aBUCUMO
BEIOpaHHBEIMU U3 - (W) ,—Q.

B HEKOTOPHX BapuaHTax oOCyleCTBJeHMA, OoparMeHT —(Y)n=2
BMecTe C 1) A%, K KOTopoMy ®parMeHT NpucoenvHeH, ii) R® mm R®
6o B T, qaubo B V, m iii) aromoMm C mim N, K KOTOPOMY R®> mm R®
mmbo B T, mmbo B V rnpucoenuMHeH, obpas3yeT 6-uJIeHHOE apuibHOE,
LUMKJIOAJIKMIIbHOE, TeTepoapuiibHOe WM I'e€TepPOUMKIIOANIKMIIBHOE KOJIbLO,
KOHIOEHCUPOBAHHOE C S5-4JIeHHBM KOJILLOM, OOpa30BaHHBIM Al, Az, u, T
14 v, e yKazsaHHoOe 6-4JIeHHOE apuibHOE, LUMKJIOANIKKUIJIbHOE,
TeTepoapuiibHOE WM TeTEePOLMKIIOAJKMIIBHOE KOJIbLO HeobasaTelsbHO
ABJIAETCSH  '3aMelleHHeM 1, 2 w3 BaMecTuTesiaMu, He3aBUCUMO
BeIOpaHHBIMM u3 TajsoreHa, CN, NOz, Ci-g anxkumia, Cy-g ankeHwmyia, Cs-g
ankmHuia, Ci-g rajoreHasnkula, apwila, UMKJIOalKwia, IeTepoapusa
WM TeTepouMKIIoasikuia, Ihe ykasaHHem Ci-g ankwil, Ci-g ankeHmws, Ca-g
ankvHmi, Ci-g TaJIOTEHaJIKWJ, apwi, UMKIOAaJIKWUJl, TeTepoapws Wi
TeTepoUMKIIOa KMl HeoOA3aTesIbHO SABJAETCS 3aMelleHHbM 1, 2 wm 3
rpynnamm CN.

B HEKOTOPBIX BapuaHTax OCYyleCTBJIeHUd, Cy! u Cy® HesaBucumO

BEIOMpPAIOT ns apwmia, reTepoapuia, LMKJIOaJIKMUI1a "n
IPeTEePOLMKIIOAJIKMJIa, KaXIpld "3 KOTOPBX HeoO0A3aTesIbHO ABJAETCH
3aMeleHHbIM 1, 2, 3, 4 wiam 5 BamecTUTeNSaMHM, HEe3aBUCKUMO

BHIOpaHHbBIMKM 13 rajioreHa, Ci-4 ankuna, Cp-4 ajkeHusa, Co-4 a@JIKMHMIIA,
Ci-4 ranoreHankuina, Ci-4 TuIpokcuankuia, Ci-4 LMAHOAJIKMIA, CN, NO;,
OrR*', SR¥', C(O)R”’, C(O)NR®'RY', C(O)OR*',  OC(O)R*’,
oc(0)NR®'RY’, NR'RY’, NRY'C(O)R”’, NR®'C(O)OR*', S(O)R”,
S(O)NR®'RY", S(0),R”" m S(0),NR®'RY".

B HEeKOTOpHX BapMaHTax OCYIeCTRBJIeHMAd, Cy1 n Cy2 He3aBUCHUMO

BHIOMPAT ns apuna, reTepoapuia, LUMKJIOaJIKMJIIa u
PeTEepPOUMKIIOAJIKMIIE, KaxIeli U3 KOTOPHX HeoOsa3aTeslbHO ABJAETCH
3aMeleHHsM 1, 2, 3, 4 wmmm 5 BaMecTUTeJSIaMU, HE23aBUCUMO

BRIOpAHHEIMM M3 TrajioreHa, Ci-4 ankuna, C,-4 ajKeHUna, Co-4 AJIKMHUIIA,
C,4 ramorexanxmma, CN, NO,, OR*’, SR*’, C(0)R”’, C(O)NR®'RY’,
C(0)OR* ", OC (0)R""", OC (O)NR®'R¥", NR®'RY’, NRS'C(0)R”",
NRS 'C(0)OR® ', S(O)R®’, S(O)NRS'RY', S(0)2R”  u S(O),NR¥'RY".

B HEKOTOPRIX BapmaHTax OCyueCTRBJIEHUA, Cyl n Cy2 He3aBUCUMO

BbI@I/IpaIO’I‘ n3 UMKJIoallIkKuila M TeTEPpOUMKIIOaJIKUIIa, KaxIOell U3 KOTOPBIX
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HeoDsa3aTellbHO ABJISIETCS 3aMelle HHEBIM 1, 2, 3, 4 14807 5
3aMecTUTeNAMM, HEe3aBUCUMO BeHOpaHHEMU W3 TajgoreHa, Cy-4 ankunia,
Cy.4 ankenmna, Cp-gq ankuHuna, Ci-4 ranorexHankuna, CN, NOg, OR*"",
SR*', C(0)R”', C(O)NR'R¥’, C(O)OR*', OC(O)R™’, OC(O)NR® 'RY",
NRE'RY', NRS'C(O)RY’, NR¥'C(O)OR*', S(O)R”', S(O)NR®'RY',
S(0),R”" u S(0),NR®'RY".

B HEKOTOPHIX BapMaHTax OCYUeCTBJIeHUS, Cy' u Cy® HezaBMCuUMO
BLIOMpAanT U3 UMKIJIcaJKuUJIa HeoOa3aTeJIbHO 3aMelleHHOTO 1, 2, 3, 4
i 5 saMecTUTesIAMM, HEe3aBMCUMO BeIOpaHHBMM M3 TranoreHa, Ci-g
ankuna, C,p.4 ankenmya, Cp-4 ankuHuia, Ci-4 ranorexHankuia, CN, NOz,
OrR*', SR¥', C(O)R”', C(O)NR®'R¥', C(O)OR*',  OC(O)R”’,
oc (0)NRS'RY, NRS'RY', NRT'C(O)R”', NR¥'C(O)OR*', S(O)R”,
S(O)NR®'RY", S(0);R”" m S(O),NR® 'RV,

B HekOTOpHX BapuaHTax OCYyWEeCTBJIEHUS, Rl, RZ, R> u R
HezaBUCUMO BHOMpawnT wu3 H, rasorena, Cij-4 ankuia, Cp.q ankeHwIa,
Cog ankuHwIa, Ci-4a TaJjioTeHaJlkuia, apuna, UMKJIOQJIKUIa,
rerepoapuiia, Terepouukioankmia, CN, NO;, OR’, SR/, C(0)RE,
C(O)NR®RY®, C(0)OR’, ©0C(0)R®, o0C(0)NR’R®, NRR'’, NR’C(O)R?
NRSC (0)OR7, S(O)R%, S(O)NR®R'®, $(0),R®, NR?S(0),R® m S(0) NR'R',

B HekOTOpHIX BapmaHTax OCyWeCTBJIEHUHA, Rl, R2, R® u R*
HesaBMcuMO BhIOupaklT u3 H, ranoreHa m Ci-4 ankuia.

B HEKOTOPHIX BapMaHTax OCYWECTBJIEHMS, KaxIbll U3 R!, R}, R’ u
R’ npencraenser cobtom H.

B HEKOTOPBIX BapuaHTax OCYIUECTBJIEHUS, R' npencrasnseT cobom
H, ranoreH unau Cj;-4 aJIKUJI.

B HEeKOTOpBIX BapvaHTax OCYWEeCTBJIEHUS, R’ npencrasifeT cobom
H, raJiIoTeH, Ciog aJIkun, Cy-4 ankeHUm, Co-g aJIKMHWII, Ci-g
ranorenamxui, CN, NO,, OR’, SR’, C(0)R®, C(O)NR’R'®, C(O)OR’,
oC(0)R®, OC(O)NR°R!®, NR°R*®, NR°C(O)R®, NR®°C(O)OR’, S(O)R%,
3 (0)NR°R'Y, S(0),R®, NR®S(0),R® mmm S(0).NR'R'.

B HEKOTOPHIX BapuaHTax OCYWECTBJIEHUS, R’ npencraBideT CcoOBOM
H, ranored, Ci.4 anxkuy, Ci-4 I'aJIOTEHAJIKWUI, raJjioredHcynsdanus, CN
i NRRY?,

B HEKOTOPHIX BapyaHTax OCYUWeCTBJIEHUS, R® npencraejadeT cobou
H, rasoreH, Ci-4 ankui, Ci_g4 ranoreHajsxkun, CN mim NR°R'C.

B HEKOTOPHIX BapraHTax OCYyWeCTBJIEHUSH, R® npencraejseT cobom



43

B HeKOTOPHIX BapuaHTax OCYHNECTBJIEHUS, R® npencrasnaseT cobou
H nam Ci-4 ankus.

B HEKOTOPHIX BapMaHTax OCyUeCTBJIEHUS, R® mpencrasnser coBomn

B HEKOTOpPHIX BapMaHTaxXx OCYWECTBJIEHUS, R u RY Hezasucumo
BeIOMpaloT u3 H, rasnoreHa, Ci-4 ankwuna, Cz-p anxkeHwusa, Cy-q4 @nKuHWIA,
Ci-4 TajsoreHasnkmia, TraloreHcynesdarnmia, Ci-q TUIOPOKCHAJKWUIA, Ci-4
nmanoanxmia, Cy', CN, NO,, OR®, SR* C(O)R°, C(O)NR°RY, C(O)OR?,
OC(0)R®, OC(O)NR°RY, NR°RY, NRSC(O)R®, NR°C(O)NR°RY, NR°C(O)OR?,
C (=NR') NR°RY, NR°C (=NR') NR°RY, S (0) R, S (0) NR°R?, S(0)2R?,
NRSS (0),RP, C(=NOH)R®, C(=NO(C;.¢ amxum)R® wu S(O).NR°R?, rxme
yvrkasaHHet Ci.g ankui, Cpg anxkeHun uiam Cp-g aJIKMHWIIL, Heobs3aTesIbHO
ABJISeTCA kaMelleHHeM 1, 2, 3, 4, 5 wuau © 3BaMecTuTesiaMy,
HEBaBMCKMO BBIOPAHHBMM U3 TajoreHa, Ci-4 ankwia, Cp-g4 anxkeHuna, Co-g
aJKMHUIa, Ci-4 TrajijoreHalikuia, raJjioreHcyJibpaHumna, Ci-g
runpokcuasnkuia, Ci-4 UMaHOANKUIA, cy!, CN, NO,, OR*, SR?, C(O)RP,
C(O)NR°RY, C(O)OR®, OC(O)R®, OC(O)NR°RY, NR°RY,  NR°C(O)R®
NRSC (O)NR°RY, NRCC(O)OR?, C(=NR*)NR°RY, NR°C(=NR')NR°RY, S(0)R®,
S(O)NR°RY, S(0),R®, NRSS(0),R®, C(=NOH)R®, C(=NO(Ci-¢ anxuma))R® u
S (0) ,NR°RY;

B HEeKOTOpPHX BapMaHTax OCYUWECTRBJIEHUSHA, Ry R'? HesaBucumo
BRIOMpalT u3 H, ramorena, OH, CN, C.4 anxuia, Ci1-4 TanoreHankuia,
TajioreHcyJibdaHuIa, SCN, Co.4 aJKeHwmNa, Co-4 aJKMHUIEA, Ci-g
TUIPOKCHATKKIIA, Ci-4a uMaHoalKuiIa, apuna, reTepoapwia,
UMKJIOAJIKMIIa M T'eTepOoUMKIIoankuia.

B HEeKOTOPEIX BapuaHTax OocyuecTBJIeHUud, R u RY” nesaBucumo
BrOMpalT u3 H, rasmorena, OH, CN, Ci.4 anxkuia, Ci1-4 TanoreHaJsKuia,
Cy_q ankeHmsaa, Cp-q adkuuuia, Ci-4 TMIpoOkcHankmia, Ci-4 UMAHOANKWIA,
apula, rerTepoapmsia, UMKIOAJNKWUIa U I'eTEepOLMKIIOaJIKMUIa.

B HEKOTOPBIXx BapMaHTax OCylecTBJieHus, COeIMHeHue VMeeT

bopmyny Ia uau Ib:
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SY)n"Z (Y)—2Z
T—=A? T-=AZ?
PN N
§>FV UQ~/
R? R
R4
‘ o~ \ R2 NI ~ \ RZ
3 Z =N 3J\ “ N
R N H R N H
Ia Ib.
B HeKOTOPhIX BapraHTax OCyumeCTBJICHUA, coeVMHeHue
dopmynty I1:
Yh—Z
/
7_—
Y
R1

X7
)I\/ \ R2
3 N
R N A
II.
B HeKOTOPRIX BapraHTax ocyumecCcTBJIEHUSA, coeguHeHue

popmysty IITa mam IIIb:

(Y)n—Z (Y)a—2Z
N—N N—N
! P /’/
R1 R1

AN N7

I P \ R2 /"\ P \ R2
RN N RONT TN
Ila 1Ib.

B HEKOTOPBIX BapmaHTax oCyuecCTBJIEHNA, coenunHeHNre

dopmyty IV:

(Y)n—2Z
N—N
&
NS\

B HEKOTOPBIX BapmMaHTax OoOCyueCTBJIEHUA, coeagHeHue

bopmynny Va:

mMeeT

uMmeerT

mMmeeT

nMeeT



B HeKOTOpHIX

bopmysty Vb:

B HeKOTOpPHX

bopmynny VIa:

B HeKOTOpHhIX

bopmyny VIb:

B  pasyin4yHBIX

BapraHTax

BapuaHTax

BapmMaHTax

MeCcTax

N

B

/ S
4 Rt
R
l o~ \ R2
R? 7

/
N——
(s
B

F =N
H

OCyWEeCTBJIEHUS,

OoCymeCcTBJIEHNA,

NN

Vila.

oCyueCTBJIEHUHA,

CN
y—/

N

VIb.

HacTOAllEM

OINVCaHNM

coeuHeHK e mMeeT

coeaguHeHue mMeerT

coelnHeHue mMeeT

3aMecTuTesIn
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COeIMHEHUN [0 MI0oOpeTeHMI0 PAaCKPHBAaKTCA B BUIe TPYIN MM B BUIAES
nMarnasoHOB. [lpegHaMepeHHO IIo0IpasyMeBaeTCH, yTO M3OOpEeTeHue
BKRJIOYAET Kaxaylw u Jodyln CcyOkoMOMHALMIO UWJIEHOB TakKMxX TIpPyln u
n1ana3oHOB. Hanpumep, TEepPMUH "Ci-6 ankui" crieumalsibHO
npenHasHaueH IJIS OTHEeJIbHOTO PacKpHTUS MeTula, 2Twuina, C3 ankuia,
Cy ankuna, Cs ankwia u Cg ajnkuia.

IOMoOJTHUTEJILHO crnenyertT [TOHMMAaThb, 4TO HEKOTOPEIE
oOTNMUUTESIbLHEE OCOOeHHOCTM M300peTeHMsa, KOTOpble Ui SACHOCTH
orMcaHbl B KOHTEKCTE OTIeJIbHBEIX BapMaHTOB OCYWEeCTBJIEHUS, TakKxe
MOTYT OHThL oOOecreueHsl B COYeTaHuu C EOMHCTBEHHBM BapMaHTOM
ocyumecTsyennsa. HaoBopoT, pasjnyHble OTJIMYMTEJIbHEE OCOOEHHOCTN
nzobpeTeHnsd, KOTOpEIE  IJA KPaTKOCTV  ONUCAaHE B KOHTEeKCTe
€OMHCTBEHHOTO BapuaHTa OCYLEeCTRJIEHUA TaKXe MOTYT BBITb
ofecrneuyeHs Mo OTIENLHOCTM WAM B JIOOOM Noaxonsumen cyOxoMOMHalUuu.

B  passMyHBX MecTaxX B HacCTOAWEeM ONMCaHMM  OMNMCHIBATCA
CBASLBAKIME 3aMecTuTenM. CrneuralbHO [ONpa3yMeBaeTCs, YTO KaxXIbil
CBABLIBAUMI 3aMeCTUTEJb BKJIOUAT Kak IMpsaMmylo, Tak u oOpaTHYK
bopMmy cCBA3BIBALWEI'O BaMecTuTesia. Harnpumep, -NR(CR’'R") - BKJIOYaeT
kak NR(CR'R"),, wTak u -(CR'R"),NR-. Korma B CTpyKType SCHO
TpeByeTca CBA3BaoWas TIpylla, B KadyeCTBe CBA3LBAKNWEN TI'PyInH
cremyeT I[OHMMAaTh IepeMeHHbe Mapkywa, [epedlCIIeHHEe IJi TaKOou
TPYIIIIH . Hanpumep, ecan CTPYKTYPa TpedyeT MPUCYTCTBUS
CcBA3LBalWE TPYNMel M OrpeneJsieHue Tpynnel Mapxymwa mOjas  JaHHOM
nepemeHHoM nepeuuchaser "ankun" wnm "apun", TO cjenyeT NOHMMATh,
uTo «anaxkua" wam  "apua" OpencTaBsslT COOOM  ANIKMIJIEHOBYK TPYNIIY
UM apuJIeHOBYIO TpPyrny, COOTBETCTBEHHO.

TepMmuH "n-ujeHHBIA", TIOe n NpencraeyiseT cobOi LeJyoe UYMCIO,
OMNMCHBAET 4YMCJIO 00pas’syolMx KOJNbLO aTOMOB B dparMeHTe, rae 4YKCIIO
obpaszypouMx  KOJbLO aTOMOB  PaBHO n. Harnpumep, MMIepuOvHUI
npencrapysgeT coboy  npuMep  6-WIEHHOTO  I'eTePOUMKIICAJIKMIIbHOTO
kospua u 1,2,3,4-TeTparunapoHadTasvH npencrasyAeT CcoOoM NpuMep
10-4JIEHHOM UMKJIOAJIKUIIBHOW TPYIIE.

71 MCIOJbL30BAHMA B JAaHHOM ONuUCaHuM, IlodpasyMeBaeTcsa, UTO
TepMuH "anakui" OTHOCUTCH K HACBIIEHHBM YIVIEBOHNOPOIHBEIM TI'pynnaM,
KOTOpEIE ABJIAIOTC A JIMHEeMHBIMY NI pas3BeTBJIEHHEIMA. [IpuMepPE!

aJIKMJIBLHEIX  TpPyNIl  BKJOYAKT METUJI (Me) , DTUII (Et), rnponmua
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(HanpuMep, H-OPOMWJI M u3omnponwui), OyTwui (HanpuMmep, H-OyTWui,
n300yTUII, TPeT-O0yTui), [NeHTuJ (HanpuMep, H-MEeHTWUJ, W30NeHTU,
HeoneHTws1), M TOMy TIonoOHee. AJKMIbBHAA TpPynna MOXeT COIepXaThb
or 1 mo npumepHo 20, ot 2 po npumepHo 20, or 1 nmo npumepro 10,
or 1 no npumepHo 8, or 1 mo npumepHo 6, or 1 no npumepHo 4, oOT
1 no npumMmepHo 3 aToMoB yrulepona. Cesa3pBawlas aJjKuilbHasa Ipynna
YIIOMMHaeTCsS B HNAHHOM OINMCaHUM KaK «aJIKUJIeH».

IInss WCIOJIb30BAaHMA B IOAHHOM OnuMcaHuy, TepMmuH "ankeHus1"
OTHOCUTCHA K aJKWJIbHOM Tpynne, wuMewller onHy wunm ©OoJjee IOBOMHBIX
YIVIEPOO-yTJIEPOOHEIX CBfA3eN. [IpyuMeps aJIKeHMJIbHBIX TPy  BKJIOYAT
STEeHWJ, T[PONEeHWUs, UMKIOTEKCEeHMJ M TOMYy MHOonoOHEe. CBA3bBalmas
allKeHuJIbHasa Tpynna yrOMMHAETCH B OaHHOM ONMUCaHUM Kak
"ankeHuJeH" .

IlJis  WCNOJb30BaHMA B HaHHOM omnmcaHmy, TepmuH "anaxuHmi"”
OTHOCUTCS K aJKWJLHOM TDpynne, uMeomelr OIHYy WuaM ©6oJjiee TPONHBIX
yDJIepon-yIJIEPOIOHEIX CBA3eN. [IpuMEephl aJIKMHUJIIBHBIX TPYIN  BKJIIOYA0T
STUHWUII, T[PONWHWUII, W ToMy nomnoOHele. CBaA3bBapmas aJKMHUIIbBHAA
Tpyrna yrnoMyMHaeTCHA B HAHHOM ONMCAaHUM Kak "aJkMHMIEH" .

IJIS MCMOJIb30BaHMUS B OAaHHOM ONMCaHuu, TepMuH "TrajnoreHasxkui"
OTHOCMTCSH K aJKUJIBHOM Tpynrne, uMemomer OAOMH MM HECKOJIbKO
TaJOreHOBBIX 3aMecTUTeNeNn. [IprMe Pk TaJIoTeHAaJKMJIb HbIX TPYyINn
BrJouanT CF;, CpFs, CHF,, CCl;, CHCl;, C,Cls, m ToMy rnonoOHbE.

Ons UCIONb30BaHMSA B IIaHHOM OnucaHuu, TEPMUH
"rPasioTeHCyNnbdaHuI" OTHOCUTCS K Cepocoaepxamen Tpynre, UMewen
OIOVH nnm HEeCKOJBbKO TaJIOT€HOBEIX 3aMecTUTeJIEN. [TpuMepE!
TajioTeHCYIbOaHUIIbHEIX  DPYIIN  BKJIOYAKT [eHTarajJoreHCcyJibdaHnIbHbE

TpyIlel, Takue Kaxk Sks.

IIna  wcrnoJsib30BaHMsA B HAHHOM  ONUCaHUY, TepMuH  "apun"
OTHOCUTCS K MOHOUMKJMUYECKMM WM [NOJMUMKIMYECKMM  (HanpuMmep,
yMeomMM 2, 3 wau 4  KOHIOEHCUPOBAHHBIX KOJIbLA) apoMaTUdeCKMM

yIJleBOOoOpOnaM, TaKuM Kak, Hanpumep, ¢eHus, Had¢TWi, aHTpaueHu:,
beHaHTpeHwJI, WHOAHWI, WHOEHUJT ¥ TOMYy TIOHOOHEIE. B HEKOTODBIX
BapMaHTax OCYWeCTBJIEHMA, apwuilbHbBE TIPynnel coaepxaTr oOT 6 1o
npumepHo 20 aToMoB  yrJiepona. CesasplBamomas apwjbHasa Ipynna
yIIOMMHAEeTCH B IaHHOM onmcaHum kak "apuien".

Ins MCnoJib30BaHMsA B IOaHHOM ONUCAHWUM, TEPMMUH "HukJIocaaKuI"
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OTHOCUTCSI K HeapoMaTUMUYeCKMM UMKIMYECKMM YyIJIEeBOOOpOnaM, BKJIIOYas
LUMKJIMBOBAHHEIE AaJIKMJILHBEIE, aJIKEHWJIbHBIE W aJlKUMHMJIIbHBIE  T'DYIIIH.
[MKJOaJKUJIbHBIE TPYINE MOTYT BKJIOYATbL MOHO WMJIM IOJIMUMKIIMYECKME
(HanpuMmep, wuMennye 2, 3 WM 4 KOHOEGHCUPOBAHHHIX KOJIbLA) TPYyNNHE U
CIMPOUMKJIEI. Ofpasyiuye KOJbLO aTOME YyIVlepoda UMKJIOAJKUIIbHON
Tpynne Heobs3aTesbHO MOTYT OBITh 3BaMEUeHHBEIMM OKCO WU CynbdmnIo
Tpynrno. LUMKIIOAaJKUJIbHEIE TPYNIE TaKXe BKJIOUANT UMKIOANKMIIMIESHE .
MpUMEps LMKJIOAJIKMIIBHBIX TPYI BKJIOYAKRT UMKJIIONPONNMI, UMKIOOYTNMII,
UMKJIOTIEHTWII, LHUKJIOTEeKCWJI, UMKJIOTEeNTWII, LUMKJIOTIEHTEHWII,
UMKJIOTEKCEeHMJI, UUKJIONeKCaIMeHUsI, UUKJIoTenTaTpueHmus, HOpOOpHMII,
HOPIWHWII, HOpPKapHMUI, agjaMaHTUJI M ToMmMy nono®Hele. Takxe B
onpenesieHye LUMKJOaJKWUIa BKJIOUEHb ¢parMeHTH, KOTOphEe COoAepXaT
OIHO WM HEeCKOJbKO KOHIEHCUPOBAHHEIX apoMaTHUYeCKMx KoJel (T.e.,
yMeuMe oOBWYI CBA3L) C UMKIOAJKUIIBHEIM KOJBLOM, Hanpumep, OeH30-
UM TUEHUJIbHBIE TMPOMBBOIHBIE T[1€HTaHa, I[EeHTeHa, TeKcaHa U TOoMY
nonoBHele. luKJCaJKMIbLHAS Tpynna, colepxalasd KOHIOSHCUPOBAHHOE
apoMaTuyeckoe KOJIbLUO MoxeT ObTh NpucoenrHeHa dYepes Jodon
oBbpasypoumii  KOJIBLO  aToM, BrJIOUAsg ofpasyouMe  KOJbLO  aTOMbI
KOHIEHCHMPOBAHHOTO apoMaTU4deCKOT'O KoJbLa . CBsa3bIBaKUa s
uMKJIOAaJKMIIbHAS  Dpynna yrHooMMHaeTcd B HaHHOM  ONMCaHuM  Kak
"UMKJIOANKUIJIeH" .

Iljis MCNOJNbL30BaHMA B HOAHHOM OMNuUcaHuu, TepMuH "reTepoapui”
OTHOCUTCH K apoMaTUYeCKOMy TIeTepOoUMKIly, UMeKleMy IO KpanHen
Mepe OIOMH TeTepoaToM B KOJblLE, TakKoi Kak cepa, KUCJIOpOon WK
a3zoT. T'eTepoapulibHuE TPyIIB BKJIOYAT MOHOUVKJIMUECKME u
noJMUMKINYeckue (HarnpuMep, wumeiomme 2, 3 may 4 KOHIOEHCUPOBAaHHBIX
KOJIBLA) CUCTeMH. IlpuMephl TEeTepoapuiibHEIX TPYNNn BkiwodawoT, 0O0es
OTpaHUUYeHus, nMpuIoui, NUPVIMUIOVHNWIIL, nupasuHWI, nMpuaoa3svHu,
TpUasvHWI, OypwJ,  XUHOJWJI, WU3OXMHOJWI, TUEHW], MVMUAA3O0JIJI,

TMAZOJINII, WHOONWJ, NUPpPpWUJ, okcazonwui, OeH30Qypus, OeH3O0TUEHWII,

BeH3TUaz30aNII, W30KCAal30JnJl, IUpa3oJiMj, TpruasoJuj, TeTpasoJm,
VMHIOAaR0JIUII, 1,2, 4-Ttunaguazonun, n30TUaROJINII, DEeH30TUEeHNI,
NYypPUHWII, kapbaszonni, BeH3MMIa30Jn, MHIOOJIMIHWII, n TOMY

nonoBHule, B HEKOTOPHX BapuaHTax OCYWECTBJIeHNUsa, TeTepoapuilbHas
rpynna comepxur oT 1 gpgo npumepHo 20 arTroMoB  yIviepona u B

cremyouMX BapuaHTax OCYWECTBJIEHMS OT MpMMepHO 3 no mnpmMepHo 20
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aTOMORB yTiaepona. B HEKOTOPBIX BapMaHTax OCyleCTBJIEHUSA,
reTepoapuibHas Tpynna comepxuT oT 3 mo npuMmepHo 14, oT no
npuMmepHo 14, oT 3 no npuMepHo 7 wian 5-6 ofpasyouMx KOJbUO
aToMOB. B HEKOTOPHX BapuaHTax OCYWeCTBJIeHUs, TeTepoapulibHasn
rpynna comepxuT oT 1 mo npumepHo 14, or 1 no npumepHo 3 wim 1-2
rerepoaroMa. CBsasbBawmasa TreTepoapwibHas Tpynna ylIoMMHaeTCca B
IaHHOM ONMcaHuy kak '"rerTepoapusieH'.

s UCNOJIb30BaHUA B IaHHOM ONMCaHuy, TepPMMH
"PeTEepOUMKIIOANKMUI"  OTHOCUTCH K HeapoMaTUYeCKMM TIeTepPOUMKIIaM,
BKJIOUAS  UMKJIMYECKUE  aJIKUJIbHBIE, aJIKeHUJIbHEE U aJIKMHWJIbHEIE
rpynsl, TOe OOMH WIM HEeCKOJIbKO un3 ofpasyroumx KOJIBLUO aTOMOB
yrJjlepolia 3aMeHeH Ha TIeTepoaToM, Takoym kak atoM O, N wumam S,
T'eTepOoUMKIIOaJIKUIIbHEIE TPyIIsl BKJIIOUAT MOHOUMKIIMUECKHUE "
nonMuUUKIMdeckme (Hanpumep, wuMepoumre 2, 3 uiaM 4 KOHIEHCUPOBAaHHBIX
KOJbLa) CUCTEMEH, a TaKxe CNVPOUUKIIL, [Tpumep

"reTepOUMKIIOANKUIbHEX" Tpynn BKJoYaeT MOPQOSMHO, TUOMOPQOIMHO,

nunepasuHuI, TeTparngpodypaHm, TETParuOpOTUEeHWUT, 2,3-
oMrmaopobeH300yYpPuJI, 1, 3-6eH30OMOKCOJ, BeH30-1, 4-OMOKCaH,
NUMNEePUONHWUIT, [UPPOJIMAMHUII, WU30KCA3OJIMIAMHWI, M30THa30JMIANHWIL,

MMpaso/InOVHWII, OKCa3OJIMAOMHWI, TUA3O0JMAMHWUIL, WUMMAASOJIMAMHWIL U
ToMy nonoBHele. Of6pasyouue KOJIBLUO aTOMB yIvylepola ¥ TeTepOaTOMbl
TeTEepPOLUMKIIOATIKUIILHOM TPYIIE Heobsa3aTeJIbHO MOTYT BbIThL
3aMelleHHbIMM OKCO MM CcyJabbuno rpynnor. Takxe B ONpeneseHue
reTepoUMKIIOaNKMuila BKJIOYEHBE QParMeHTH, KOTOpEE CcoIepXaT OAHO WJIM
HECKOJIbKO KOHIEHCHMPOBAHHBIX apoMaTUMYeCKux KoJjelu (T.e., uMmeoune
OBy CBSA3b) C HeapoMaTUMUECKMM TEeTEePOUMKIIMYECKMM  KOJIbLOM,
HanpuMmep, dranMmmaon, HabranuMmuon u DeH30NPOU3BOOHEIE
IPeTEePOLUMKIIOB. TeTepoUMKIIOaJKMNIIbHAA rpynna MOXeT OBITH
npucoeamHeHa yepes obpasynumn KOJIb L0 aToM yIJepona U
obpaszypumil  KOJLUO TeTepoaToM. T'eTepolUMKIOAJKMUIbHAA  I'pynna,
comepxamasi KOHIEHCUPOBAaHHOE apoMaTudeckKoe KOJbLUO, MOXET BBITH
npucoenvMHeHa depes Juoboy obpasyouuy  KOJIbLO  aToM, BKJIIOYAA
obBpazyouri KOJIbLO aTOM KOHIOEHCHMPOBEHHOTO apoMaTM4YeCKOT'O KoJlbla.
B HEKOTOPEIX BapuaHTax OCYyHmECTBJIEHNSHA, reTepoUMKIIOaJIKUIIbHAA
rpynna comepxuT OT 1 OO NpPUMEpPHO 20 aToMOB YyIJjepoma “ B

OOMNOJIHMTEJIb HBEIX BapmaHTax oCyumeCTBJICHUA oT TIPYMMEPHO 3 o
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NIPUMEPHO 20 aTOMOB yrJepozna. B HEKOTOPHIX BapuaHTax
OCYWECTBJIEHNA, TEeTepOUMKIOAJIKUIbHas Tpynna CoAepX uT OoT 3 10
npumepHo 14, orT 4 po npmMmepHo 14, or 3 no mnpumepHo 7, wn 5-6
oBpas3yllMX KOJIBLO aToOMOB. B HEKOTOpHX BapMaHTax OCYWeCTBJIEHUA,
reTepoUMKIIOAIKUIIbHasA TPyINna COOepXuT OT 1 IO NPMMEPHO 4, or 1
no npumepHo 3 wim 1-2 rerepoaroMa. B HEKOTOpPHX BapuaHTax
OCYLECTBIIEHNA, TeTEepOoUMKIOanKuIbHasg rpynna conepxmuTt 0-3 OBOMHBIX
MUY  TPOMHBIX  CBA3U. B HEKOTOpHIX BapMaHTax  OCYyUeCTBJIeHUSd,
reTepoUMKIOaNKUIbHaA Tpynna coaepxuT (-2 OBOVMHBEX WA TPOMHEIX
cBaRu. CBaspBapmas TEeTepoUMKIIOAaNIKMbHAA Tpynrna yhnoMuHaeTcs B
NaHHOM OMMCaHUM Kak "IeTepouuKJIOaJKMIeH. "

Iy MCrnoJib30BaHUA B IOAaHHOM OIMCaHuu, "pasio" wam "rajsoren"
BKJOUaeT ¢Top, xJOp, OpoM M MOL.

Il MCNoJb30BaHMsA B IOAHHOM OIMCAaHMM, TEPMUH "apunankui"”
OTHOCUTCH K ankuiy, 3aMelleHHOMY apuJioM, a TEPMUH
"UMKJIOATKMIANKMI" OTHOCUTCSH K aJIKuily, BaMeWeHHOMY UMKJIIOaJIKMJIOM.
[pyMepOM apulanKUIIbHOV TPyNNbl sABJgeTCs OeH3uUIl.

s MCIOJIb 30OBaHUSA B JaHHOM onMcaHuu, TEePMMH
"perepoapusiankui" OTHOCMTCH K aJKWly, 3aMelleHHOMYy TeTepoapujioM
1 "reTepoumMkJoaNkuiaaxkumya"  OTHOCUTCHA K  aJKWIY, 3aMelleHHOMY
TeTEePOUMKIIOATIKUIIOM,

I MCHNONb30OBaHMA B JO3aHHOM  ONMCAaHMUM, TepMuH  "ammHO"
orHocuTcsa k NH;.

Ilns wWCnoJib30BaHMs B JaHHOM ONUCaHuUM, TEPMIMH "anakuiIaMmHo"
OTHOCUTCS K aMMHOTPYIINE, 3aMelleHHOW aJIKuJibHOM TPYIIIION.

IJi8 MCroJIb30BaHUSA B IAHHOM ONMCaHuu, TepMUH " nuaskuJaMmHoO"

OTHOCUTCSHA K AaMMHOTDPYIIIE, samemeHHoﬁ IBYMSA aJIKWJIbHBIMM TpPYHrnaMn.

Ins VICTIONIb3CRaHMSA B IaHHOM onucaHum, TEPMUH
"pruOopokcuankm” OTHOCUTCSH K AaJIKMJIBHOM  Tpynne, 3aMeleHHON
TUAPOKCUIIOM.

IIns WMCNOJb30BaHMS B IOaHHOM ONMCaHUM, TEepPMMH "uyaHoaJskui"
OTHOCUTCH K alJIkMJIbHOM Tpyrnne, =aMelleHHOW uMaHo. ATOM yIviepona
UMAHOTPYNMNE OOBUYHO HE BXOOMT B CUYeT YIJIepONoB, MpelueCTBYOIMX
TepMuHy . Hamnpumep, LMAHOMETWUJI paccMaTpMBaeTCA B INaHHOM ONMCaHMM
xkak C; uUMaHoaJIKuJIbHasa Tpyla.

OnvcaHHuEe 31eChb coeMHeHss MOTYT OBITH acrvMMe TpMn4YeCKVMU
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(HanpuMep, colepXawyMy OIOHM WJIM HEeCKOJIBKO cTepeoLeHTpoOB) . Bce
CTEepeoM30MepPEl, TakKMe Kak OSHAHTUOMEpPh M AMaCTEepeOMEephl, BKJIOYEHb!
B of6beM wu30bpeTeHMsa, ecyaM He ykKasaHo napyroro. CoenMHeHus IO
HacTosuemy n3obpeTeHuno, KOTOpHE conepxatr acuMMeTpU4YeCKU
saMelleHHBle aTOMbl  yIUlepola, MoTyT OBTbL BbOEJIEHEl B ONTUYECKU
aKTVMBHOM WM paleMuyeckon o¢opMmax. V3BeCTHEE U3 YPOBHSA TEXHUKU
CrIOCOBBl NOJIYUYEHUS ONTUYECKM aKTMBHHEX QOPM U3 ONTUYUECKM aKTUBHBIX
MCXOIHEIX BelWecTB BKJNOUAKT TakKkue, Kak pa3IdeljiIieHue paleMUUeCKUx
cMecell WJIM CTEepPeOoCeJIEKTMBHBI CHMHTe3. MHOoIMe TeoMeTpuYecKue
nusomMepsl oJepmHoB, coenmHeHun C C=N IOBOMHBIMM CBSA3SAMU U TOMY
MO OOBOHBIX TaKkxe MOTYT pMCyTCTBOBATH B ONMCaHHBIX 30ecChb
CoOenHeHuax, n BCE TaKue cTadbuJibHblE V30MEPHI TakKxe
rnoopasyMeBalTCA B HacTosdmeM MnaoOpeTeHum. OnmcaHel UMC— M TPaHC-
reoMeTpUUeCKMe M3OMEepPH COEAMHEHMN [0 HaCTOoAleMy nz00peTeHnIo U”
OHM MODYT ObITh BbOEJIEHH B BuIe CMEeCu M30OMEepoB WM B BuUlE
pasIesIeHHBIX MB3OMEPHBIX dopM.

PaspesieHMe Ha OITUYECKUE M3OMEephl paleMMYecKMX CMecein
coeIMHEeHUM MOXET OBITH MNPOBEIEHO C MOMOWBIO JdoTO n3
MHOT'OUMCJIEHHEIX criocobos, VM3BECTHBIX B OaHHOM! obnacrTu.
VINTIOC TPA TV B HBIA crioco® BKJIOUAET OPOBOHYI KpMUCTallyin3alummo c
MCIIOJIb 30BRaHUEM XUpaJib HOU pasnesnsaouen KUCJIOTHI, KoTOopasd
npencraBJseT cobonm ONTUYECKU AKTUBHYIO coneobpa3yruyo
OpraHMYeckKyrw KUCJIOTYy. [loOXOonauyMy pasiesigouMMy  areHTaMmi  IJid
cnocofor OpOOHOW KpUCTalIM3auuM ABJSOTCS, HaNpuMmep, ONTNUYEeCKN

AKTMBHBIE KUCJIOTH, Takue kak D- u L- ©QOpME BMHHOM KWCJIOTHI,

MaLEeTUIIBMHHOM  KUCJIOTH, IOMOEH3OMJIBMHHOM  KMCJIOTH, MMHOAJIbHOMN
KUCJOTH, SABJOYHOM KMCJIOTE, MOJIOWHOM KMCJIOTH, WM PpPasJM4iHbEe
ONTUMUECKM aKTUBHBIE KaMpopcCylbQOHOBEIE KUCJIOTH, Takue Kak B-

kampopcyJsibboHoBaa kucaoTa. [pyrue pasnessmouMe areHTs, NPUIOIHbBE
0Jigd CcrnocoforB IOpoOHOM KPpUCTaIM3auuy, BKIOYANT CTEPEeO30MEpHO
uycThle GOPME O-MeTuiOeH3uJIaMMHa (Hanpumep, S- n R- Qopmel uam
OnacrepeoMepHO YU CTHE bopmHl) , 2=0eHUIITIIVLIVH, HOopoadenpuH,
sbenpuH, N-meTunsdenpmH, LUUKJIOTEKCUIIS TUJIaMIH, 1,2-
IVaMMHOLMKJIOTEKCaH M TOMY I[10OOOHBIE.

PasgesieHMEe Ha OINTUYECKME M30OMEpPbl palueMNndeCKUX cMeceM Takxe
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MOXeT ObITb NPOBENEHO IyTeM 3JIOMPOBaHMS Ha KOJIOHKe, 3aloJIHEeHHOMN
ONTUYECKU aKTVBHBIM pas3nensaonM areHTOM (HanpuMep,
IVHUTPOBEH3OMIGEeHUITIIMUMHE) . [IoOXOnAWas KOMIO3MLMA PacTBOPUTENEN
I8 OJIOMPOBAHMA MOXeT ObTh ONpenesieHa CreuraJucToOM B OaHHOU
obnacrTu.

CoenMHeHMsa TINO MU3I0OpeTeHMI TakKXe BKJOYAKRT TayTOMEpHbEe
dopMmel. TayToMmepHBEE OGOPMbl SABJISKTCH Pe3yJbTATOM 3aMeHBl [POCTON
CBA3M CO CMEXHOM IBOMHOM CBA3bID BMECTe C CONyTCTByKIEN
MUIpauver nporoHa. TayToMepHble (QOpPMbl BKJIOYAT MNPOTOTPOINHBIE
TayTOMEPBl, KOTOPHEE [PEICTaBJIAT COOOM M3OMEPHLIE MNPOTOHMPOBAHHLIE
COCTOSHMSA, MMeomMe OOHY U Ty Xe sMIvpudeckyo O¢opMmysy u oOumi
3apsan. llpuMepsl [POTOTPOMNHBIX TayTOMEPOB BKJIOYAKT [apkl KETOH-
eHOoJI, TIaps aMUI-VIMMIOVMHOBaSA KMCJIOTa, [ape JiakTaM-JakTyM, M[apsbl
aMUI-VMMIOMHOBAA KMUCJOTa, Mape eHaMVMH-VMMMH U KOJiblLeoOpasHbe
dopMel, THE MNPOTOH MOXeT 3aHMMaTh JOBa WM Oojiee TMOJIOKeHUI B
reTepoOLUMKIMUECKON cucTeMe, HanpuMmep, 1H- wn 3H-uMmmnasos, 1H-,
2H- u 4H- 1,2,4-rpuasos, 1lH- u 2H- wmsoumuHmos u 1H-u 2H- nmpasoJ.
TayTOMEpPHBEE GOPMEl MOTI'YT HaxoOUTLCHA B pPaBHOBECUM WM XK€ OHM
crTepnyecky 3aduKCUPOBaHEl B OOHOM ¢opmMe 3a cyYeT NOAXOOAWEeIo
3aMelleHns.

CoeIMHEeHMsa MO0 M30BPEeTEeHU0 INONOJIHUTEJIbHO BKJIOYAT TI'MApaThl U
COJIbBATH, a TakxXe Oe3BONHBIE M HEeCOJIbBAaTHMPOBAHHbBIE GQOPMEL.

CoenmHeHmsa N0 un30OpeTeHMio TakKxe BKJIKYAKT BCEe UBOTOIH
ATOMOB, CYHLECTBYOIMX B IPOMEXYTOUHBEIX WMJIM KOHEUHBIX COEIMHEeHUAX.
M30TONL BKJOUAKT Te AaTOMbl, KOTOPHE UMET TakKoW Xe aTOMHEHN
HOMEep, HO pas3JiM4YHEE MaccCoBble dYucja. HanpuMmep, M3O0TOMNE BOIOPOLA
BKJIOWAKT TPUTUNM U OEeNTepuin.

B HEKOTOPEIX BapraHTax OCylEeCTBJIEHUS, CcoelVHEHUA rno
M306peTeHno M MUX COJIM MO CYWECTBY ABJIAOTCS BbOeJeHHeMM. [lon
BHIPAXEHMEM IO  CYUWEeCTBY  BbOEJIEHHBIE»  noapasyMmeBaeTrcs, YTO
COeIMHEHMA O KparHeM Mepe YaCTUYHO UM I10 CYWeCTBY OTHEJIEHE OT
oxpyxawoueyn  Cpemnsl, B KOTOpOM OHM ofpasoBanuCb UM OblIK
oBbHapyXeHsl. UYacTuUyHOe pas3lejieHye MOXeT BKJKoYaThb, HAaNpuMep,
KOMIOBULMIO, oOBDoTaleHHYKw CoeduHeHueM no wusobpereHuo. PasneseHue
N0 CymWecTBY MOXeT BKJKYATh KOMIO3MLMM, COAEpXauue I10 KparHew

Mepe npumepHo 50%, mno kpaliHey wMepe npuMepHo 60%, 1©o KpanHey
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Mepe npumepHo 70%, 1o kpalHel Mepe npumepHo 80%, no KpanHen
mepe npumepHo 90%, no KparHeln Mepe npumepHo 95%, 1O KpaitHen
Mepe rnpumepHo 97% MM O KpalHel wMepe r1puMmepHo 99% no Becy
coemmMHeHrsa 10 wu3ocbpereHuo wiIM ero coymu. CrnocoOvl BHIOEJIEHUA
COemMHEHMI 1 coJel SABJAITCSA OOBIUHBIMY OJ18 OaHHOM obJjiacTu.

BopaxeHus «TeMlIepaTypa OKpyXaomwey Cpens» ¥ «KOMHaTHas
TeMrepaTypa» KakK OHM MCIOJb30BaHb B INaHHOM ONMCaHWUM, TMOHATHBE B
MaHHOM o06JlacTyM M OTHOCATCSA OOBUYHO K TeMIeparype, HanpuMmep, K
TeMrepaType peakuuu, KoTopas sABJIAeTCA ONM3KOM K TeMmreparype B
KOMHaTe, TDOe T[POBOIAT peaxkuuo, Hanpumep, K TeMmneparype OT
rpuMmepHo 20°C mo npumepHo 30°C.

BoipaxeHue «bapMaleBTUYECKM T[PUEMIIEMBIT»  MCHNOJIb3YeTCAa B
IAaHHOM ONMCaHuM [JIg  yNOMMHAaHMA Tex  COeIMHEHUN, BellecTs,
KOMMOBULUM UM/WUAY MperapaTMBHLEIX NO3MPOBAaHHEIX (QOpM KOTOpPHE, B
paMKax SHa4dyMMOTO MEeIULMHCKOTO CyXAeHWUs, ABJAOTCA NOOXOLALYMMI
IS TpYMEeHeHuss B KOHTakKTe C TKaHAMM OpTraHu3Ma 4eJIOBeka U
KUBOTHEIX 6€3 M3BLTOYHOM TOKCUYHOCTM, pasipaxeHMsa, aleprniyecKoin
OTBETHOM Peakuuy Win OPpYyTMX NpobJieM My OCJIOKHEHNM, COpasMEepPHEIX
C pasyMHBEM COOTHOWEHMEM [PEeNMyleCTBO/PUCK.

Hacrosauee nsobpeTeHne Takxe BKJIIOYAET bapMalLeBTNUECKU

npmemJieMele COJIM ONMCaHHBIX 3I0EChb coelIMHeHuMr. a8 MCIOJb30BAaHUA B

IaHHOM OmnMcaHum, TepMuH "dbapMalueBTUYECKM [pueMJIeMble  COJIM»
OTHOCMTCS K NPOU3BOMHEM  ONMCAHHBIX  COEIMHEHWUH, B  KOTOPHIX
MCXOIHEIE coenVHeHUA MO OUGMUVPOBAaHEI nyTeMm npeobpas3oBaHnA

CylecTByomero OoparMeHTa KMCJIOTE MWJIM OCHOBaHMA B €ro COJIEBYIO
dopMy. IlpuMmepsl GapMaleBTUYECKM MNPUEMJIEMBIX COJIeV BKJLOYAlOT, HO HE
OTPaHNUMBAOTCSA yKas3aHHEM, COJM MMHEPaNIbHEX WM OPTaHMUECKMX
KMCJIOT ¥ OCHOBHEIX OCTAaTKOB, TaKMX KakK aMuHel; WeJIOYHbe WU
OpraHMYecKue COJM KUCJOTHHK OCTaTKOB, TAaKUMX Kak KapOOHOBEHE
KUCJIOTH; ¥ TOMy IOINoOHeEe. O®apMaleBTUYECKM T[pUEMJIEMBIE COJM MO
HacTosweMy M306peTeHM  BKJOYAKT  OOBUHBIE  HETOKCHYHBEIE  COJIM
MCXONHBIX  COEIVHEHUMN, obpas30OBaHHEE, HarnpuMmep, HETOKCUUHBEIMM
HEeOpTaHMUYECKVMM WJIM OPTaHMYeCKuMMM Kkucjioramu. QapMaleBTUYECKM
npviemsieMele cConu rno HacToAleMY n3obpeTeHM MOTYT BLITb
CHHTE3MPOBAHE U3 MCXOOHHK COEIMHEHUN, KOTOPhHE CONEepPXaT OCHOBHEIA

WM KUCJIOTHBINA @parmeHT C TIIOMOIIBX OOHBUYHBIX XVMMUECKMX METOINOB.
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OBBIYHO, Takue CcoM MOTYyT OHTb [OJIydYeHbl IIyTeM B3aMMOOENCTBUHA
CBOBOIHEIX KMUCJIOTHBIX WJIM OCHOBHBIX GOPM HaHHEIX COENMHEHMt Co
CTEX/IOMEeTPUUECKVM KOJMYECTBOM MNOAXOAALErO OCHOBAHMA WJIM KUCJIOTH!
B BOIE WJM B OPraHMYEeCKOM pacTBOPUTEJIE, WM B CMeCU ISTUX IBYX
pacTBOpuUTEJIeN; OOBYHO HEBOIHBIE Cpelbl, TakKue Kak npocron s0uUp,
STMJIALETAaT, 9TaHOJ, W30rpornaHos uiam aueToHuTpun (MeCN) sABIATCA
MpeanodYTUTesIbHeMM .,  [lepedeHb MNOOXONAWMX coJsiell MOXHO HauTu B
ny6mamkaumax Remington's Pharmaceutical Sciences, 17th ed.,
Mack-Publishing Company, Easton, Pa., 1985, p. 1418 nu Journal
of Pharmaceutical Science, 66, 2 (1977), kxaxmas W3 KOTOPHIX

BKJIOUYEHL B JIaHHOE OolMcaHue B KaudecCcTBEe CCbUIKM BO BCEll CBOEeN

MOJIHOTE .

Hacrosmee nz3obpeTeHMne Takxe BKJIIOUaEeT rnpoJjieKapcTia
ONMCaHHBIX 3IecCb coeIuHeHuMr. [jsa  MUCHOJb30BaHMA B HaHHOM
onucaHmm, TEPMUH «rpoJsiekapcTBa» OTHOCUTCH K  KOBAJIEHTHO

CBABAHHBIM HOCUTEJIAM, KOTOpBE BEHCBOOOXOAKT aKTMBHOE MCXOOHOE
JleKapCTBEHHOE CPencTBO MNpu BBeOeHMM CyOBeKTy-MJIEKONUTAaKleMy .
MlpoJiekapcTBa MOT'YT BBITHb [1OJTy Y€ HBI nyTem Mo MM KaALMN
GYyHKUMOHAJNbHEIX TPy, NPUCYTCTBYOWMX B  COEIOVHEHMAX, TaKUM
ofpasoM, UTO MOIMOMUMPOBAHHEIE TPYIbl PacCUenIsoTCs Jubo npu
OBBIUHEIX  MAHUIIYJISAUUAX, Juto in  vivo, NpMBOOSA K  MCXOOHBIM
COeOVHEHM M. MposiekapCTBa  BKJIOYAT  COENMHEHUA, B  KOTOPBIX
TUIAPOKCUIIBHAS, aMmHO, CyJabpdruapuiibHas Win kapBoKCUIJIbHAA TPYIIH
cBAsaHb C JuoBoi  TPynnoi  KoTopas, Npy  BBeleHun CYOBEKTY-
MJIEKOIUTAKILEMY , pacuernaaeTcs c oBbpazoBaHueEM cBOBOIOHOM
TUOPOKCUIJIBHOW, aMuHO, CYyNbOTUIPUIBHOM MM KapOOKCUIIBHOM I'PYNIb
COOTBETCTBEHHO. MpuMepEl NpoJIeKapCTB BKJIOUAKT, HO He
OTPaHMUMBAKTCSA YyKas3aHHEM, aueTaTHse, QopMuaTHbEe U BHeH30aTHHE
NPOM3BOIOHEIS CIMPTOBOM M aMMHHOM  QYHKUMOHAaJBHEIX  T'Pynn B
CoemMHEeHUAX Io usobpereHuo. [lonydeHre u I[PMMEHeHMe I[1POJIEKapCTB
obcyxmaerca B nybmmkaumax T. Higuchi and V. Stella, "Pro-drugs
as Novel Delivery Systems," Vol. 14 of the A. C. S. Symposium
Series, u B Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association m Pergamon Press,
1987, oBe "3 KOTOPHIX BKJIOYEHH B HaHHOe ONMCaHue B KadeCcTBe

CCBIJIKM BO BCEM CBOEM II0JIHOTE.
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CuHTez3

CoenMHeHMs TII10 IOaHHOMYy MW300peTeHU, BKIKYaA MX COJM, MOTYT
BBITh T[IOJIYYeHb C MCIOJIb30BaHMEM M3BECTHHEIX METOILOB OPTaHM4YeCKOTI'o
CHMHTEe3a ¥ MOTYT OBTb CUHTE3MPOBAHEL B COOTBETCTBMM C JIOOEM M3
BOBMOXHBIX I[YTEey CHUHTe3sa. PeakUuuy T[IOJIYYEHMS COEIMHEHUM 0
N306peTeHVI0 MOTYT OBTh NPOBEAEHB B NOAXONALMX PACTBOPUTENIAX,
KOTOPHIE JIeTKO MOTYyT OHTb BEOpaHe ClHeuuanMcToM B o6jacTu
OpraHMuyecKoro CuHTesa. lloaxomsuye pacTBOPUTENM IO  CYWeCTBY
MOTYT OBTh HE PEeaKUMOHHOCNOCOOHEMM IO OTHOWEeHMI K MCXOIHBM
BelleCTBaM (peareHTH), MPOMEeXyTOUHBM COEOVMHEHUAM WM T[POOYyKTaM
npu TeMrnepaTrypax, [Py KOTOPHX NPOBOAAT peakumy, Hanprmep, npu
TeMrepaTtypax, KOTOpPEHIE MOTYT koJsieBarbeCH oT TeMmriepaTyps!
3aMep3aHMsa  pPacTBOPUTEJNIS [0 TeMIepaTypsl KUIMEHMA pPacTBOPUTEJIA.
JaHHy©O peaxKuuio MOXHO IPOBOIMTE B ONHOM pacTBOpMUTEJIE WM CMeCH
pacTBopuTresen. B 3aBucuMOCTM  OT KOHKPETHOM CTaluy peakumn
NoOxonsuMe pPacTBOPUTENM IJIS KOHKPETHOM CTaauyM peaxKuuMm MOTYyT
ObTh BHOpPAaHB KBaIMPMUMPOBAHHBM CleuMaMCTOM.

MosyyeHue coeIMHeHue rno NB0BPETEHUI0  MOXET BKJIIOYATH
BRBeIeHue u yIoaJjieHue 3aMUTE  Pa3JIUYHBIX XYMUUECKUX TpyTIr.
HeoBXOOMMOCTE BO BBEINEHMM M YyIaJeHMM 3alMTHONM TpyMnnel ¥ BHOOP
nonxonsmen 3aMTHOM TPYMre  JIe'KO  MOTYT BBITE ornpeneseHsl
crieuMaJMcToM B JaHHOM ofJiacTu. BONpPOCH XMMMM  3alVMTHBIX TPy
MOXHO HaltTy B KHure T. W. Green and P. G. M. Wuts, Protective
Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New
York (1999), xoropas BKJIOYEHH B IaHHOE ONMCaHUE IyTeM CCbhUIKM BO
BCEJl CBOEM IIOJIHOTE.

PeakKUVM MOXHO KOHTPOJMPOBATHL C MOMOIULK JIIOOOTO MNOAXOLAWETO
crniocoba, WIBECTHOTO B HOaHHOM obnacTu. Hanpumep, obpas3oBaHue

npooyxkTa MOXHO KOHTPOJIMPOBATDH CIIEKTPOCKONMMYECKVMU MeTonamm,

TaKUMU Kak CIIEKTPOCKOINNA SI0EePHOTO MaTHUTHOTO pe30HaHca
(HanpuMmep, 'H nim 3¢y, nHbpakpacHasd CIeKTPOCKONNA,
criekTpodpoToMeTpUa (HanpumMmep, B BUIMMOM U YyJbTpaduoseToBOMN
objacTax creTa) 17878% Macc-CcleKTpoMeTpnsa nnn C OMOUWBI
XxpoMaTorpadpum, TaxKou Kak BricOKOBbbekTUBHAA XKUIOKOCTHAaA

xpomaTorpadus (BIXX) uIM TOHKOCIJIOWHASA XpoMaTorpadua.

CoennHeHnda rno n300peTEeHN MOTyYT OBITH NOJTy Y€ HE] B



56

COOTBETCTBUM C MHOTOUMCJIEHHBIMM NYTAMUM CUHTE3a8, W3BECTHBIMM B
nuTepaType. [lpMMeps METONOB CHMHTEe3a IJif NOJIYYEeHUHA COEeIMHEHUN IO
U300pEeTeHNI0 NPUMBEIEeHs HMXEe Ha CxeMmax.

Kak nokas3aHo Ha cxemMe 1, nupasojsconepxamye LeHTpaJsbHHEe
oparmenTer 1-9 wm  1-6 MoryT ObTb CHMHTE3MPOBaHB, MCXOOA U3
nupposio (2, 3-b] nupnaonHa 183971 nvppoJio [2, 3-b] nupuMruanHa 1-1.
CoenyHeHMe 1-1 MoxeT OblTh NpeoOpas30BaHO B AKTUBHEIE [NPOM3BOINHBIE,
Takue Kak aHaJgor N-okcuma (1-2) C WUCHNOJIL3OBAHMEM OKUCIUTEJIA,
Takoro kaxk M-CPBA. N-okcuag 1-2 MOXHO  TaJIOT'€HMPOBATH C
UCMOJIbBOBAHMEM TaJjloTeHMpyollero areHTa, TakKor'o Kak codeTaHue
6poMmpaa TeTpaMeTMJIaMMOHMA U MEeTaHCyJbPOHOBOTO  anrmapmaa, C
obpaszoBaHMeM 4-TaJloTeH3aMelleHHOTO COeIMHEHM 1-3, Takoro kak 4-
6poMcolepxallee COeIMHEeHMe, [pu BOCCTaHOBJIEHMM B TO Xe& caMmoe
BpeMsa N-okcupa. AMMHHas Tpynna B COEIMHEHUM 1-3 MoxeT OHTbH
samMueHa NoAXOoOAmeM  3aWMTHOM  TPynrioy  amyHa C  [OJIy4YeHMNEM
3alMILEeHHOTO coenauMHeHus 1-7, KOTOpoe BIIOCJIENCTBMUM NOABEPTraeTCH
kpocc-coueTaHmo 1o Cysykm C GopHoM  kucnoron 1-8, naepas
nupasoJiconepxamme LeHTpaljibHee QparMeHTH 1-%9a, KOTOpEE Jajee
MOTYT OHTh MNOOBEPTHYTH B3aUMOIOEUCTBUIO C PealeHTOM L-(Y)n-2 (rzoe
L npencrasfaseT cofoll yXOOAWyKw TpPynny), MNPUMBOAA K COEIOVMHEHMAM IO
nz300peTEeHUIO 1-9b. AJlb TEPHATUBHO, N-okcun 1-2 MOXHO
raJOTeHUPOBaTh C MCNOJb30BaHMEM TaJoTeHMpyoumero areHTra, TakoTo
kak MeS0,Cl c oBpas3oBaHMeM 4-TajIONeH3aMeleHHOTO COenVHEHMA 1-4,
TAakoTO Kak 4-xJjopconepxalmee coelMHeHre, MNpu BOCCTaHOBJEHMM B TO
xe camoe Bpemsa N-okcuia. 4-Xjopconepxauee CcoelVHeHNE 1-4 MoxerT
GBITh KOHIEHCUPOBAHO C OpoM3aMeWeHHBM COeIMHeHMEM NmpasoJa 1-5 B
MNOOXOOAMUUX  YCJOBMAX, TakKMx Kak HarpeBaHue, C IIOJIy4YEeHMEM
nupasosicomepxalero LEeHTPalbHOTO OparMeHTa 1-6, KOTOPHM MOXET
comepxaTh HeKOTOpele OYHKUMOHAJbHEIE TPYNNB, TaKuUE Kak BpoM wJIM
LMaHoO, MNOIXOAAIME IJIA TNOoCJenylllel XMMUUECKOW MoIaMduKaumm.

AHAJOTUYHO, WVMUIASOJbHEM LEeHTpasbHel ¢parMenT 1-11 Moxer
BBITh CUHTE3MPOBAH KOHIOEHCauuen 4-rajioreH3aMelleHHOTO COeNMHeHMA
1-4 ¢ ¥MMMIA3OJbHLIM Npou3BOAHEM 1-10 B noaoxonaumMx YCJIOBMAX,
TaKMX KakK HaTrpeBaHue, c roJly4eHueM MMM Ias30JicooepXalero
LeHTpaJlbHOTO OparMmeHnTa 1-11, KOTOpHN MOXET COAEPXATbh HEKOTODPHIE

DYyHKUMOHAJbHBIE DIPYIIE, TakuMe kak OpoM WM LUMaHo, NoAxoddume IJiA
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rnocrenyplie XUMUUECKON MOoOudukaumm.

Cxema 1
R? Me,NBr
1) mCPBA, EtDAc R! 4 Br 1
xS 2) Na;CO4 Me0 R
>R ——— ) e S
RZONT R 1 Ra)\N/ N 1.2 A7 A
¢ B RONT N 13
MeSO,ClL o 3almTa
DMF amMuHorpynnsi
Cl R’l
X = Br R1
m‘ R ] N
R3 N ” )X]\ \ RZ
o
14 RS (NeZ RS ONT N
N—NH T P
HarpeBanel N/ \ L" \V Kpocc-coueTanune
‘H RE 2 1CyayKV|
RE (Y2 15 B(OH),
2\ 1-8 N—NH
N\N RE ()nZ U 2V
R1 N \ R1
X7 X2 HarpesaHue R =
P s —kﬁ Re A=
RESNZ N ’ 1-10 RI” N g
. 1-9a
-8 (V)2
-
R~ Pgs LAY)n-Z
R1
L0
P —
RE7NT TN NN
UV
1-11 R‘l
th: \ R2
R3”NT TN
1-9b P
Kak T1oxkasz3aHoO Ha cxeMe 2, I[IupasoJicolepxalye LeHTpaJlbHbBIEe
P P
bparmeHTHl 2-3, 2-5 m 2-6 MOryT OBITb CHMHTE3MPOBAHB, WUCXOOA W3

6poM3aMeleHHOTO MPOM3BONHOTO mnmpasosa 2-1 (coemnHeHue 1-6 Ha

cxeme 1, Tme oIVWH U3 R® npencrasaser coBoit Br). BpoMm3amemeHHOe

npomMsBonHOe  nupasosia  2-1  MoxeT  ObTb  CKOHOEHCMPOBAHO  C

Gopconepxammmm apoMaTUdIe CKMMA NnNpon3BOOHBIMY, TaKVIMUA Kak

apoMaTudeckKmue GOpOHOBbIe KUCJIOTE 2-2 C MCIOJIb30BaHMeM KpoccC-

codeTaHus Cy3yKHU, roe  Ar npencraBiseT coBoim  apui WM

reTepoapus, KaxObll M3 KOTOPHEIX MOXeT ObTb HeoOA3aTeJbHO MOXEeT

BBIThL =RaMEUleHHBIM OIHVIM WJIM HECKOJIbBKVMUM 3aMeCTUTEeJIAMM, TaKMMM Kak

anxkwi, apuia, CN, HUTPO, aJIKOKCH, ".T.O. AJBTEPHATUBHO, AaJIKEH-

nNJIn aJIKMHCcOoOepxXxalee TakKoe Kak

2-5,

coelMHEHNE, aJlkeHcogepxalee

coearMHeHNne MOXeT BBITh [TIOJIY4YEeHO nyreMm KOHIOeHCauum

6pOMSaMeLU,eHHOl"O NMPpOU3BOAHOTO nmMpasoJla 2-1 C HeHacCtlllle HHbIM

coeluHeHre, TaKMMM KaK alJlkeH 2-4 B NPMUCYTCTBUY MEeTaJlJIM4YEeCKOTO
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KaTajaMszaTopa, TakKoro Kak xJjopuld 6uc (TpubennndocduH) nannanms
(IT), rTne t moxeT OwbTh paBHeM 0, 1, 2 u ToMmy nomobHOMy; u R
MOXeT MNpPeAcTaBJiATb CcoOOM BaMecTuTeNb, TaKOW Kak ankwl, apui,
CN, HUTpPO, aJKOKCKM, ¥ T.HO. AJKeHOBas TIpynna B COEIVMHEHNN 2-5
MOXET OBTbH BOCCTAHOBJIEHA IyTeM TIMIPUPOBaHMA, C 0Opa30BaHMEM

COOTBETCTBYyKUETIO CO€NMHEeHNA 2-6.

Cxema 2
RS Ar
Ar-B(OH)p 2-2 N{ \ -
R1
Kpocc-coveTaHne
Cyayku j(l\\ N\ R2
R3“NZ TN
H
2-3
R
— R
RS 1 RS A
7\ ;
N\N R — N\N\ R5
KaTanuaatop R1 BOCCTaHOBNEKWe R
S
ji P N R2 ’ﬁ\\\ N\ R2
3 N
R N N R3 N/ ﬁ
2-5

Kak TroxkasaHO Ha cxemMe 3, uMMaasoJsicomepxaumve LeHTpaJibHBIe

dparMeHTH 3-7 MOTYT OBITb CHMHTE3MPOBAHHE, MCXONA M3 N-3alMIEHHOTO

4-6pom-nypporso |2, 3-b] nupuanHa nnm N-3ammieHHOTo 4-BpoM-
nuppoJsio [ 2, 3-b] nupummnaonHa 3-1, roe P npencraBJIgeT cobon
NonxXo oSy BaUMTHYIO TpYyIny aMrHa, Takym Kak {[2-
(TpUMeTUIICKIINI) BTOKCK ] MeTus}  (SEM) . CoenmHenue 3-1 mMmoxeT OHTH

NOABEPTHYTO B3auMMOIENMCTBMIO C peakTuBoM I'puHbApa, TakuMM Kak
M3ONPONUIMATHUMXIIOPUI, HAJ8 TEeHEePUPOBAHMSA apoMaTUUYEeCKOTO aHMOHa
nyremMm MUOHHOTO ofMeHa. llocnenypiuee INpucoenMHeHMe K  aHMOHY
xJIOpaleTUICOAepXallero COeAMHEHMA, TaKoTo Kak 2-XJop-N-MeTOKCU-
N-MeTumaueTaMmun 3-2, OOBWHO OyneT NOPMBOIOUTE K XJOpaueTUJIbEHOMY
npousBonHoMy 3-3. IlpomssomHoe 3-3 MOXeT ObTE MNOINBEPTHYTO
B3aMMOINENCTBUI0 C COJIb OPTaHMUECKON KMUCJIOTH, TakKOW Kak uesneBas
conb  R°CO.Cs, c rnoJsydYeHuem coenuHeHus 3-4. B OpucyTCTBUM
nooxonsdwero MCTOYHMKA amMuaka, Takoro kKak aueTraT aMMOHusA,

coemnHeHue 3-4 MoxeT B3ayMOIEeNCTBOBaATE C aMMMakoM B MNOAOXONSANMX
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YCJIOBUSAX, TakKMUx Kak BHICOKASA TeMrnepaTypa C oBpas30oBaHMEM
UMMIAaR0JIBHOTO KOJibLa coenmHeHus 3-5. AzoT CcBOOOOHOTO amyHa B
VMMUIA30JbLHOM MPOM3BOAHOM 3-5 MOXeT OHTh NOOBEPTHYT rnocJjie nywouen
mMoomdMKauuy, TakKoi Kak B3auMoIencTBue C coenuHeHueM X-=(Y)n-Z,
rae X npencrapiiseT cofon yxonduyl I'pynny, Takylo Kak XJop, BpoMm
WAM MOJX, TakuMm obpaszoMm, dUTo ofpaslyeTca coeduHeHue 3-6. 3aumTHas
rpynna B CoenVMHEeHN 3-6 MoxeT OBRTbH yoOaJleHa C MOMOIILIO
Nonxonsamero crnocoba B COOTBETCTBMM C INPMPOOON BaWMTHOM TPYIIIH,
npuBoIs K coeIuHeHumio 3-7. CilenyeT OTMETUTh, WTO e€CJM VMEKTCA
PYHKUMOHAaNbHEIE TPYIIE, NPUCYTCTBYIME B Tpynne R, R’ u -(Y)n—2,
MOTYT OBITH [POBEIEeHB nallbHermve Mommbmuxkaumy. HanpuMmep, Trpynna
CN MoxeT ObHTb TUAPOJAM3OBAHAa, C IIOJyYEHMEM aMUIHOW TPYIIH,
kapboHoOBas KucjJoTa MoxeT OwiTh Ipeobpas3oBaHa B CJIOXHEI 50up,
KOTOPBIT, B CBOK ouepelb, MOXeT ObBTb BOCCTAHOBJIEH IO CHOupTa,
KOTOPEI B CBOK ouyepelb MOXeT OHTb MOOMQMUMPOBAaH B nOalbHeNeM.,
CrneumanucrTy B IaHHOM! obyiacTy BynyT MOHATHEI nonoxonsmme

nocaenymoue Monudmxkaumu.

Cxema 3
it
Cl 0~ "R

B 2 . 0. O

* R PPrMgCl R' sco.cs R

j(\/ l N R1 Tre, 0°C o K.T. X7 l Q r? 2 X7 | A Rz NH,OAc
Ny
RI"ONT TN 34 o RSN N 23 R3J\\N N 34 HarpeBaHne
Pa Nl P P
NCH3(OCHa)
RS 2 RS (NnZ RE  (V)nZ
N),—NH e N),—N
= = =
yAaneuue
R V) Z R 3auuTHON R
NG (Y, X7 rpynnel z
/k\ I N R2 n )\\ I N R? Jx\\ I A\ R2
RTONT TN 45 RN N a6 RIONTTN a7
P P
Kak roxkasz3aHo Ha cxemMe 4, Tuaszojicojepxamyue ULeHTpallbHbE

bparmeHTHl 4-3 MOTYT OBITE CHMHTE3MPOBAaHB], MUCXOINs U3 N-3amMieHHOT'0
XJlopaueTusibHOTO npomssonHoro 4-1, rme P rnpencrariAaeT cobomn
MOAOXOIANY0 BalMTHYIO Tpynny amuHa, Takylo kak SEM. CoenuHeHue 4-1
MOXeT pearMpoBaTh C TuoammaoM 4-2 ¢ obOpas3oBaHMEM TUASOJIBHOTO
KOJIblla C [OCJelyo UMM yIaJIeHMEM 3allMTHOM IPYMNMNbl Yy aMMHHOTO aToma
asoTra B NMPPOJIBHOM KOJbUE [OCPEeINCTBOM yHaJIeHUA TPYIsl P, ¢

MNoJIydeHMEM coenVHeHUs 4-3, PazJjiM4HLEIE TUMOMOUYEBUHEL 4-5
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(PKBUBRAJIEHTH CcoemuHeHuw 4-2, rvoe -(Y),—-Z [OpencTaBJIaeT cobon
NR'R"; m R' um R' ' mpexncraBiaoT cobom H, ankuia, apuil wim TOMY
nono®Hoe; wam R' m R' 'BMecTe ¢ aromMoM N, K KOTOPOMY OHM
npucoenrHeHs obpasyerT reTepOoUMKIIOaKMIT) , KOTOophIE MOXHO

JMCHOJIb30BAaTE IJIA T[OJIyYeHMS TMa3O0JIbHBIX CoeauHeHunm 4-3, MOoTyT
BLITh I[IOJIyYeHbl M3 BTOPUUHBIX aMuHoB 4-4. BTopuuHelM ammH 4-4 MOXeT
B3aMMONENCTBOBATE € 1,1’ -TMOoKapOOHMIOMMMMIOA30JIOM, W [OJIy4YeHHOe
NPOMEXyTOUHOE  COEeIMHEeHMEe MOXeT  JjaJjiee  B3arMONeMCTBOBaTb  C

aMMMaKoM, HaBas TUOMOYEBMHY 4-5.

Cxema 4
o (Y)—2
1) s S-\(
0. 2 _ ,JL XN
RZ  Z-(Y); 'NH; R?
4-2
‘e d
j(\ [ H>—r! Jx\ I s
R3 SNT N 2) ynanewne R37 SN N
I', 3alUTHO H
4-1 rpynnbl 4-3
1) Im,CS 8
H R'< /U\
Rv/ ‘Rn r}l NHZ
ot 2) NH3/MeOH R" 45

Kak roxkasaHO Ha cxemMe 5L, TuasoJcoImepxaimye HeHTpalJlbHbIe
dparmMeHTEl 5-5 MOTYT OHTb CUHTE3VPOBAaHB, WCXOIA U3 TUABOJBHOTO
CoeIMHEeHNH 5-1. CoennHeHue 5-1 MOXeET OBITh MOOBEPTHYTO
Bsammone%éTme C aNKWJIOM MeTaJlsla, TaKuM KakK H-OyTWIIMTui, IJid
TEeHEepUPOBAHMSA apoMaTUYeCKOTO aHMOHa in situ mocpencTBOM MOHHOIO
obMeHa. Ilocjenyomee NIPUCOSIMHEHVE TPUMETUIIOBOTO 3¢upa OOpHOM
KUCJIOTE C TMOoCJenyiolyMM TIUIpoJiM30oM OOH4YHO OyageT TIpMBOIMTL K
BopHOM kucsorTe 5-2. BopHas KucCJioTa 5-2 MOXeT BCTynaTb B KpPOCC—
codyeTaHue o Cy3yKHU C N-=3amuiine HHbEM 4-BpomM-nupposio[2, 3-
blnupuanHoM wau N-samumeHHeM 4-0poM-nupporsio [2, 3-b] nMpruMnInHOM
5-3, rvoe P mnpencrapisisgeT coboy MNOAXOMAWY BallMTHYK TPynmny ammHa,
Takylo kak SEM. BaumTHada rvpynna P B NPoOykKTe KPOCC-COUeTaHNUA 5-4
MOXeT 6BITb YyHaJeHa C MUCIOoJb30BaHMeM Ioaxomdamero crnocoba B
COOTBETCTBUM C TPUPOLNOY 3BawyTHOW TPYINb, NOIPpMBOAA K COEIMHEHMNIO

no unzobpereHuro 5-5.
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Cxema b5
Br R2
R1
(Yxfz (Yy’z R3J§ﬁv| N
1. nBulli, rekcanbl " 5-3 P
N/ ] e N/ S
\—/ 2. B(OMe) .
Pd(PhsP)4
61 B(OH)z K,COq
H,O/DMF
5-2 heat
(Y)h—2 )2
N= yaanexue
\-—(S 3alUTHOM N=<S
R2 rpynnei X R2
X’ \ 1 x/
3J\\ l N R J\\ I > R
R N \P R2 N N
54 5-5

Kak MoKas3aHo Ha cxeMe 6, nupasoJicomepxamme coelMHeHmsa 6-1
MOTYT ObITb IOTOJIHUTEJIBHO MOOMNOMUMPOBaHE nyTeMm 3aMelleHus
nypasobHON NH-Trpynmns IO AX 0 OAIUMN peareHTamu. Hanpumep,
coenuHeHne 6-1, B KOToOpoM P mnpeacrasByisgeT COOOM MNOOXOISUYIO
3aWMTHYK TPYyNny amuHa, Takyo kak SEM, MoxeT ObTb TIOOBEPTHYTO
psauMonelcTeuio ¢ L-(Y),-Z, Tne L rnpexncraBisgeT cobom YXOOAWYO
rpynny, Taxkyo kKak TrajioreH, TpudsarT i TOMYy NONoOHEE, C
MoJIydyeHMEM B OCHOBHBIX YCJIOBMSAX CcoenuHeHus 6-2. ECIM HEKOTOpHEe
PYHKLUMOHAJIbHEIE TPYNIbl INPUCYTCTBYKOT B Tpynnax Y n/vwnu Z, MOTYT
GBITL NPOBEIEHH HallbHekmme Mommdpukauum. Hanpumep, Tpynna CN
MOXeT BBITE TUOPOJIU30OBaHAa c rnoJly4eHreM aMUIHOM’ TPYIIH,
kapBoHOBas KucnoTra MoxeT ObTb npeobpasoBaHa B CJIOXHBEM 20UD,
KOTOPBEIM B CBOK ouepenb MoxeT OblTb BOCCTaHOBJIEH HO choyvpTa.
Crieymajmcry B NaHHOM oBrnacTu BynyT MOHSATHE nongxonsume
nocrenyiouve Monmomxkalum.

Kpowme TOTO, CoelUHEeHNe 6-1 wmoxeT  OHThH [MOOBEPTHYTO

B3aUMMOIOENMCTBMI0O C aJnKkeHoM 6-3 (rme R' u R" MOIYyT IpenCTaBlATh

cobow H, aJIkKui, LUMKJIOAJKMJI U TOoMy nonoBHele; u Z' MOXET
NMpencTaByAaATe CcOOOM  BJIEKTPOHOAKULENTOPHYK  TPpyNny, TaKylw Kak
cioxHOSbupHasa rpynna wiam CN), nNprBOOs K MNOJIYYEHUIO COenMHEeHMNA 6-

4. Kpome TOrO, MOXHO T[POBECTM 3aMelleHMe aJikeHa 6-3 B ansda-
nosioxeHye (anpda OTHOCUTEJNbHO Z') 1A OOpaszsOBaHMA 3aMEUlIeHHBIX
NpPOM3BOOHEIX NnponykTa 6-4 (cMm., HanpuMmep, MNPUMEP 68) .

B coemmHeHMSAX 6-2 U 6-4 MOTYyT OBITb yHOaJi€Hbl 3alVITHBEE DTPYIMNE
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C MCNOJIb30BaHMEeM [NOOXOIOAmMKX CIHOCOBOB B COOTBETCTBUM C HpMpOHOﬁ
MCIIOJNIE30BAHHOM 3allMTHOMU TpYINnel, C IOJlydeHMEeM M3 COOTBETCTBYIOUMX

He3zallMiIleHHBIX B3KBMBAJIEHTOB.

Cxema ©

L(Y)n-Z

R\ R"
Z'
R z NN
= RSN RS
R" R1
3 SN
6 e
RN N
P
6-4

Kaxk ncoxkasaHO Ha cxeme 7, 6pomnmpa3on copepxamume COeIMHEeHUA

7-1 MOTryT OHTH Oajiee MOIMOUMUMPOBAHBI MYTEM METAaJIJIMPOBaHNA TaKUMU
peareHTaMV, Kak OYTWNIMTMUI, ¥ B3aMMOAENCTBUA C 2JjeKkTpodusiamn,
TAKVMM Kak aljibdeTMIpl, C MOJydeHMeM CIUPTOCOIePXalMX COEeIVHEHUN
7-2, B KOTOPHX MOXeT ObTb ylhaJleHa 3auuTHas TIpynna C MOoJy4YeHMA

COenNVHEeHUM Io usobperTeHun, uMmeourx ¢opmyny 7-3. CneumanucTy B

OaHHOM obnacTu OyoyT [TOHSATHE! nonxonsaumyue nocryienymume
MOHM@MKaMMM, rge 270 ABRJIAEeTCHA NOoOXOOAUNVIM.
Cxema 7
HO HO
RS Br RS R RS R
N" Rt Tro N~ gt NHOH N” R
X anbjerna, XX X
M D—R? keToH 1 T.4. P N—R? A MH—R2
RONT N R NT N RN N
7.4 SEM 7.2 SEM 7.3

Kak rnokasaHO Ha cxeMe 8, OmupasoJicomepxaumyme coenuHenusa 8-4

" 8-5 wMorTyT OBTH MOJIYyYEHBI

BPOMUIHOTO COeIVHEeHUHA 8-1 c

B3aMMOIENCTRUEM

rMapasnHOM B

N-3alMIEeHHOT'O

rnogoxonsaumeM
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pacTBopuTesie, TakoM Kak N,N-aumeTunpopmamymi (IM®) , ¢ nonydeHMmeM
TMAPA3UHOBOTO MNPOMEXYTOUYHOT'O CoeIVHeHnsa 8-2. T'mopas3nHoOBOe
NpoMexyTodHOe  COeIMHEeHUE 8-2 nomBeprawT B3avMMOIENCTBMIO  C
NoNXoAAmMM OBpaz0oM 3aMelleHHeM 1, 3-0McanpIeTrMIoM TaKMM Kak 8-3 c
nosiyyeHVeM nupasoJsicomepxamero coenuMHenusa 8-4. EcCamM HEKOTOpHe
QyHKUMOHAJIbHEE TPyNIel [PUCYTCTBYIOT B TIpynnax Y n/mau 7, MOTYT
OLTHL NpPOBEeIeHb OanbHelmve Mommdmkaumm. Hanpumep, rpynna CN
MOXeT OBITh TUOPOJIM30BaHAa C roJiydyeHem aMMIHOMN TPYML,
KapBOHOBAasA KMCJOTa MoXeT ObTb I[peobpas3oBaHa B CJIOXHBEI 20UpP,
KOTOPHIY B CBOKW ouepelbs MOXeT ObTbh BOCCTaHOBJIEH ILO CHMpTa.
CrneunanmcTy B NaHHOM obJslacTu BynyT TTOH S THEI rnooxogpaume

nocJsenywoume Mooupukaunm.

Cxema 8
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Kak nokasaHo Ha cxeme 9, coenuHenHue 1,2,4-okcamuasona 9-6
MOXET OHTb MOJYydY4eHO un3 N-3alMIeHHOTO OpPOMMIHOTO coemmuHenus 9-1
npyu ofpaborke ero uuMaHuaoM uUmHka B MO B NpPUCYTCTBUM
KaranMs3aTopa, TaKoTO Kak ouc (TpubyTwi)nanjnaini, C nojnydexHvem N-
BaIMIEHHOTO UMaHo-coemuHenus 9-2. N-TugpoxcukapOoxkcuMyaaMmuiHoe
coemuHenue 9-3 MoxeT OwBTb [OJYYEeHO IyTeM HarpeBaHms N-
3aUMIEHHOTO LMaHO-coeauHeHus 9-2 ¢ IUIOPOXJIOPUAOM TUAPOKCUJIaAMUHA
B TIOOXOHAWLEM pacTBOpuUTesie, TakKoM Kak D2TaHOJ, B [pPUCYTCTBUA
OCHOBAaHMSA, TakKoro kak xapboHaT Kaausd, Ipu TeMnepartype HUXe
TeMrnepaTypsl  KUIIEHMSA  pacTBOPUTETIA. N-3aummmeHHOe  COEeIMHEeHME
1,2,4-oxkcagnazosa MoOXeT ObITh I[OJIYYEHO MNYTEeM obpaboTku  N-
TMAPOKCUKAPOOKCUMUIOAMUIHOTO COeAMHeHMs: 9-3 NOAXOAAuMM ofpasomMm
3aMelleHHBM XJIOPaHTUIPUIOM KMcaoTe 9-4 B pacTeopuTese, TaKOM Kax
NUMPUIOVMH, MOpy TeMmriepaType, IOOCTATOYHOM IJIA 3aBepueHVAa 3aMblKaHNA
KoJiplla. EcCaM HekoTopee OyHKUMOHAJbHBE TIPYyNnel MPUCYTCTBYIOT B
rpynnax Y u/wau Z, MOTYT OBTb NPOBEIEHE OajgbHenmye MoIMOMKaLUUM.

Hanpumep, rpynna CN moxeT ObTb TI'MIOPOJM3OBaHa C IOJydYeHMeM
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aMUIHOW TpyImnsl, KapOOHOBas KUCJIOTa MOXeT ObTb Ipeofpas3oBaHa B
CJIOKHBI 20UP, KOTOPHM B CBOK OuYepelb MOXET ObTb BOCCTAHOBJIEH HO
cnvpra. CneusanucTy B IaHHOW objacTy OyIOyT MOHATHH [OAXOOAWME

rnocJyienyrumne MOHM@MKBHMM, rIIe 3TO ABJIAESTCHA NOAOXOOAUVIM.

Cxema 9
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Kak nokasaHo Ha cxeme 10, 3- u 4-apuanmpasoJio-COemOVHEeHNSA
10-9 MOT'YT OBITH MNOJYUEHH I[1yTEM B3alMOIENCTBMSA COOTBETCTBYIOUETO
3-apunnupasoso-coenyHerHns 10-4  wm  4-apwinmpasosio-COeIMHEeHNA
10-7 ¢ nomxomsuyM oOBpasoM BaMeleHHbM OpPOMMIHBM coenmHeHueM 10-
8, Kak ONMCAHO paHee. 3-ApwinupasojibHOe coenvHeHue 10-4 Moxer
EBLTH  [OJYYEHO TMNyTeM B3auMOINEMCTBMS  3aMelleHHOM  OAXOIALMM
o6pasoM apwuibHOM TPYNNe, COOepxalel TaJoreH, Takol kaxk OpoM,
yim  Tpubnar ¢ N-sammmeHHOM OOPOHOBOM KMUCJIOTOM MM CJIOXHBEIM
50MpPOM BOPOHOBOM KUCJOTH COeIMHeHus nmpasosia 10-2 B ycrioBmaAx
Tuna ycJgosuin Cy3yKy, WBBECTHHX B JUTepaType. N-3ammMTHasa TIpynna
B 10-3 wMoxeT OHTh YyHOaJleHa B YCJOBUAX, OIMCaHHBIX paHee U
M3BECTHEIX B JUTepaType IJisa yOajleHusa TDpynne, Takoy xak SEM.

4-ApunnupazofibHele  coemyHeHmsa 10-7  MoTyT OBHTE  [OJIyUEHE
nyTeM B3auMMONENMCTBUS MoAxXonAumMM o0pa3oM 3aMelleHHOI'O COelMHEeHMA
auerobeHoHa 10-5 ¢ auerasnem MO npy NOBHWEHHOW TeMmneparype, C
NnoJIy4eHMeM OVME TUJIaMUHO—-COEeOVHEeHN A 10-6. 4 -ApUINMpasoJio—
COoenVHEeHNSs 10-7 MOTYT BBITH [MOJIy4EeHEl nyTem 0BpaboTKM
oMMeTuIaMMHoO-coeauHenusa 10-6 ¢ I'mAapas3mMHOM B pacTBOpUTENle, TaKOM

Kak S9TaHOJI.
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Cxema 10
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Kak rnokazaHo Ha cxeMme 11, 1saMelleHHOe COeIMHEHMEe IMunpasoJia
11-5 MoxeT ObTb MNOJYUYEHO MHOXeCTBOM ClOCOOO0B, TakMx Kak
yaajieHue 3BauMTHOW TIPyIne, Hanpumep, SEM, B COeOVHEHUN 11-4 B
paHee ONMCAaHHEIX YyCJIOBMAX. Hanpumep, 3aMelleHHoe N-saumimeHHoOe
coeIVIHEeHMe nupasoJia 11-4 MOXeT BBITh MOJIy4eHO nyrem
B3aMMONENCTBUA MNPOMEXYTOUHOTO N-3alMIIeHHOTO COeIMHEeHMS nyMpasolia
11-3 c Nnoaxo oM obpasoMm 3aMelle HHBIM AJIKUJITAJIOTE€HUIIOM,
GeH3MAraJoTeHuaoM, aJkuiacyabdoHaTamm, HanpuMmep, MesmjiaToM WiN
TO3MIATOM MM NPYM  OPYyTMX MNOOXONSUMX YXOOAuMxX Tpynnax L, B
rNoaxondaueMm pacTrBopuUTEe, TaKOM Kak MeCN, IMo 701871
rerparunpodpypars (TI'®), B MNPUCYTCTBMM OCHOBaHWMA, TaKOTO Kak
TUOPUI HaTpus WM kapboHaT ues3usd. N-ApWiInmMpasos 11-4 (rmne Y
gBJISETCH  apoOMaTUYECKOM TIpynrnown) MoxeT ObTb [OJyYeH NOyTeM
B3AMMONEMCTBMA  [POMEXyTOUHODo mmpasona 11-3 ¢ [0AXONAWMM
0BpasoM BaMEUEeHHOW apnJIOOPOHOBON KMUCJIOTOM B pacTBopuUTesle, TaKOM
kak OuxJjiopmeTad (OXM) B nOpucyTCcTBUM aleTarta Meon #u NnUpMInHa .
AnbTepHaTuBHO, N-apunnupasos 11-4 (roe Y ABJAETCA apoMaTU4eCKOM
rpynroi) moxeT ObTb [OJIyYeH NyTeM B3aMMONENCTBUSA MPOMEXYyTOYHOT'O
nupasosa 11-3 ¢ nonxonsauyyM o06pa30oM 3aMelleHHbM apundTopmuooMm B
pacTBOpUTEese, TakoM kak [IM®, npu [TOBBIIEHHOM TeMIlepaType. Wm
saMelleHHbe coeauHeHusa nupasosa 11-4 (raoe Z npelcTaBsisaeT cobom
Tpymnny, TakKylw KakK HUTPUJIbHaA WA cJsloXHOBbMpPpHasA, M Y uUMeeT IO
KparHen Mepe IoBa yrJepozna) MOTYT OBITE [TOJIy4YEHEI Iy TeM

BSayMONENCTBMS  [IPOMEeXyTOdHOTOo mnmpazojia 11-3 ¢ NOOXOnaumM
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oBbpazoM  BaMelleHHEM  aKpuJaToM, AaKPWUJIOHUTPUJIOM WM  OPYyTUMU
akuernTopaMy Tula Muxassia B pacTBoOpuTesie, TaKOM Kak IM®, B
NMPUCYTCTBUM OCHOBaHMSA, TaKOI'O Kak 1, 8-mnasabuuukino[5,4,0]yHneu-
7-ed (OBY) wunm TpusTuiaammH (TEA) u npu Temneparype  HUXeE
TeMnepaTypbl KUIIEHUs pacTBOPUTEJNIA. ECau HekoTophe ¢yHKUMOHAaJbHbBIE
TPyMNNE NPUCYTCTBYWT B Ipynnax Y u/wim Z, MOTYT OHTb IPOBEIEHE
majibHenmme  MoOMOMKaLnM. Hanpumep, rpynna CN MOxeT OBITE
TUMOPOJM30BaHa C TIOoJydYeHMeM aMMIHOM TPyMne, KapOOHOBas KMCJIOTAa
MOXeT OhTb MNpeobpa3OoBaHa B CJIOXHBEM 3QupP, KOTOPHM B CBOK OdYepelb
MOXEeT ObTb BOCCTAHOBJIEH OO cnupTa. CHeuralucTy B HOaHHOU objiacTu
6ynoyT T[OHSATHH NOOXOnswWMe Iocjenyioume Moamdmkauuy, TOe  3TO

ABJIAETCA TOOXOIAUVIM.
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Kak noxasz3aHoO Ha cxeme 12, nupason 12-1, rme P npexncraeiseT
coBolt MNONXOOAWYI SauMTHYID Tpynny ammuHa, Takyw kKak SEM, wMoxer
BLITEL TMOABEPTHYT B3aMMOINENCTBMIO C aJIKMHCOAEepXauyM CONPAXEeHHBM
aKuenTopoMm, TaKUM Kak 12-2, Tae Z npencTasjsaeT cobon
SJIeKTPOHOAKUENTOPHY Tpynny (Hanpumep, -CN) HeoOs3aTeslbHO B
NPpUCYTCTBMM  OCHOBAHUSA (IBY  wnau  Ky;CO3 wm  ToMy oOOOHBE) B
pacTBopurene, TaKOM Kak Mo NI MeCN npu pasJnyYHOMN
MPOOOJIXUTESIbHOCTU BpEMEHU IJ1s MOJTyYEeHUS oJNedmHCOIEepXaunx
agoykToB 12-3. B coenmHeHUAX, [IpeOCTaBJISHHEIX bopmysion  12-3,
MoOXeT OBTbH ylajieHa BalMTHas TIpynna C MCHOJb30BaHMEM NOOXONAWMX

CocoBOB B COOTBETCTBMM C TPUPOLNOM MCIIOJb30BAHHOM  3allMTHON
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rpynnel, C MOJIyYEHMEM COeIMHeHu no m3obperenuns 12-4.

Cxema 12
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Kak roxasaHo Ha cxeme 13, OKCasoJ- WM TuasoJjcolepXaume
coenvHeHua 13-6 MOTYT OBThE MNOJyYeHs, uUCXons m3 N-szauuileHHoro 4-
xJop-nuppoJio [2, 3-b] nupumuarHa 13-1, rTae P npeacrasiAer cobon
MNOOXOOAUY SBalMUMTHYK® Tpynny ammHa, Takyw kak SEM. Okcasosn- uin
TMasoJicooepxamye INPONyKTH QopMmysel  13-2 MOryT ObBITb [OJIyYEeHE
KaTanMsupyeMmol rnajuianseM KoHOeHcauuen 13-1 ¢ okcasoJioM M
TuazsoJsioM. CoenuHeHue 13-2 MoxeT ObITh NOIBEPTHYTO B3aUMOINENCTBMUIO
C aJIKMJOM MeTaJsislia, TakKuM KakK H-OYyTUIIMTUN, JIA TEeHEepUpOBaHMUSA
apoMaTmMUeCcKoIo aHMOHAa in situ, K KOTOpOMYy  MOTYT OBITH
npucoenMHeHsl [pY HUBKKUX Temreparypax ([IpeinodTuTesIbHO MeXOy -
78°C um 0°C) npousBonHble KapOoOHOBHX kucjgor 13-3 (roe W =
N (Me) (OMe), korgna '=5; um W=Cl, korma '=0), B IPUCYTCTBUU
IPYyTMxX BCIIOMOTATEJIbHEX NOOABOK TaKMx Kak XJIOPUI UMHKE WM MOONI
vMenn (I), xorma X'=0, B nomxonsumeMm pacTsBopuTese, TakoM kaxk TI'Q,
o obpasoBaHusA MHOXeCTBa keTOHOB 13-4. KeroHn 13-4 MoTyT OBITEH
NOJBEPTHYTH B3aMMOOENCTBMI CO MHOXECTBOM peareHTOB, TakKMx Kak
oIuaTui (LMaHoMe T 1) ochonarT 1782828 TprueTMIdoCchoHOaLEeTaT B
NpUCYTCTBUM  OCHOBaHMA, TaKOro Kak TpeT-OyToxkcun  Kammda, C
nocJenymommMM BOCCTAHOBJIEHMEM (BKJOUYas TIUIOPUMpPOBaHME WM Melb-—
TUAPUI KaTalusupyeMoe BOCCTAHOBJIEHME) WM C peareHTaMy, TaKuMu
KaK TOBWIMETUIIMBOLUMAHNI OJIA T[OJydeHUs IIPOOYKTOB opmyJssl 13-5,
THe 7 NpencTarBsigeT CcoOOi BJIEKTPOHOAKUENTOPHYK TIPynny, TakKyl Kak
crnoxHozdupHas wuau -CN. Ecam HekoTopele OQyHKUMOHAJbHBIE I'PYNIIb
NPUCYTCTBYKT B Tpynne R WM OHM OXBaTeBawTCA Z, MOTYT OblTb

NpoBeneHH OasjbHeruue MomvOuKaumu, ¥ TakKue NONXONsWME NalslbHenmme
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MoaMbMkauuy OynyT OUYeBMIHB IJIS Cleluuanucra B nmaHHoum o6nacTtu. B
coeIVHeHMAX 13-5, MoxeT OpTh YyIajJeHa 3aumMTHas TIpynna cC
JMCHOJIb30BaHMEM MONXOINALMX CrOoCOBOB B COOTBETCTBUM C [IPMPOOOH
MCIIOJIb30ORAHHOM SallMTHOM TPYINNE, C [IOJydEeHMEM COOTBETCTBYIOUMX

HesalMUeHHBX SKBUBaJIeHTOB 13-6.

Cxema 13
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Kak rrokasaHo Ha cxeme 14, aMMHOTMAa30JICOoAepXaume

LeHTpasibHee OparMeHTH 14-5 MOTYT OBTb CHMHTE3MPOBAHBl, MCXONA W3
THMaszoJiconepxamero LEHTPANbHOTO bparMeHTa 14-1, rne P
npencTasjsgerT coboy MNOOXONANYK 3aWMTHYO TPYNNy amuHa, Takylo Kak
SEM. CoenuHeHue 14-1 wmMoxeT ObTb 00paboTaHO aJKWJIOM MeTasuia,
TaKUM Kak H-OYTUJIINTUM, IJIS TEHEPUPOBAHMSA apoMaTHMHYEeCKOI'O aHMoHa
in situ, kK KOTOpPOMYy MOXeT OHTb goBaBJleH MNONXONAUMA WMCTOYHNK
5JIEKTPOOUIILHOTO TajloreHa, TaKOW Kak YeThpexXxOPOMUCTEN yIJIePOd, C
noJiydeHreM T'aJOTeHUPOBAHHOTO MNpOoM3BOAHOTO 14-2. 3aumMTHas Trpynna
P B 14-2 wMoxeT OBTb ylIaJleHa C MUCIOJbE30BaHMEM IIOOXOLOAWETO
criocofa B COOTBETCTBUM C [NPUPOOOM MCIOJb30BAHHOW  3allMTHONU
PpyINnel, C rnoJjiydeHueMm nponykra 14-3. CoenmHeHue 14-3 MoxeT OBITH
NOOBEePTHYTO B3auMomercTBuio C amuHamu 14-4  nipu MNOBLILIEHHON
TeMrepaType B [IOAXOOAWEM pacTBOPUTENIE, TakoM kak MO, C

nosiydyeHueM coemuHeHus 1o msobpereHmio, 14-5.
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Cxema 14
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Kak nokasaHo Ha cxeme 15, nuppoJicomepxauye LeHTpaslbHbEe
dparmeHTEl  15-4 MOTyT  OBITE  CHUHTEBMPOBAHEH, ucxonsa u3  N-
3aUMNILEeHHOTO 4-xnop-nuppoJio[2, 3-b] nupuMnanHa 15-1, rae P
npencrasisger coOoM MOAXONANYK BaWMTHYKO I'Pynny ammHa, TakKyio Kax
DEM (musToxkcumeTwsi) . CoenmHenHue 15-1 moxeT ObTb [OABEPTHYTO
B3aVIMO IeIC TBUIO c 1- (TPUMBONPONUIICUIINIT) TUPPOJI-3-BOPOHOBOM
KMCJIOTOM B YCJIOBUSA Kpocc-coueranmsa no Cysyku, C IOJydeHMeM
OLHOBPEMEHHO MUPPOJIBHOTO LEHTPasbHOTO OparMeHTa C YOaJleHHOM
samMTHOM Tpynnoit 15-2. Iuppojconepxaupe COeIMHeHusa 15-2 MOTyT
OHTL MOIBEPTHYTH B3aMMOAEMCTBMI C aJlkeHamu 15-3, cozepxauymy
SJIeKTPOHOAKUENTOPHYKW Tpynny Z (Takyio kak -CN) B NpUCYTCTBUMA
noaoxonamwero OCHOBAaHMA (Takoro Kak OBY) npu pa3JIMYHBIX
TeMriepaTypax (HanpuMep, MexXIy KOMHATHOM TeMrepaTrypon u 40°C) c
nocnenywoumey in situ WM OTHENBHOM CTaluent yIoaJeHNUs 3aMNTHOM
Tpynnbl, KOTOpasd HABJAETCS NOOXOIAmeN mis BHOpPaHHON 3alMTHON

rpyNnel, C [OJIyYeHMEM COEAMHEHMUM MO M300peTeHMO 15-4.

Cxema 15
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Kak nokasaHO Ha cxeMme 16, =BRaMelleHHOE COeIMHEeHue rInmpasoa,
comepxaumee CylbbOOHOBYK MAM CyJIbQOKCUIHY QYHKUMOHaNbHYKO Ipynny,
KakKk B 16-6, MOXeT ObTb MNOJYyYEHO MHOXECTBOM CMNOCOO0OB, HampuMmep,
WCXOOS U3 [oOXonammM ofpa30oM 3aMelleHHOTO OpOMTUOPEHUJIBHOTO
npocroro sdupa 16-2. Ipocroin Tuoadup 16-2 Jerko MoxeT OHTb
NNoJIydeH alKuInpoBaHueM THModpeHoJIa 16-1 aJIKMJITaJIOTeHUIOM,
MERMJIATOM WJIM TOMy NHNOOOOHBIM C MCIOJIE30BaHMEM OCHOBAaHMSA, Takxkoro
kaxk JIBY, kapboHaTa KaJiMsa WM IUApuO HaTpusd. LuHHaMuiHurpus 16-3
MOXeT ObTbL TMOoJIlydeH peakumen Xexka WM MOOOOHEM crnocoboMm, C
MCroJIbROBaHMeM aueTaTa nauaina u  TpudpeHwnpocdmHa B [IMO npm
rnonxondmer TeMmreparype C MCINOJb30BaHMEeM akKpuioHMTpmia. SEM-
ZauMIleHHOe [pOMexyTouHoe coennHeHye 16-4 MoxeT ObITb [OJIYYeHO
criocofaMy, ONMCAHHBIMM paHee IJSg OCYWEeCTBJIEHNUs I[IPUCOEOMHEeHNA IO

Muxasio OUMPA30JIbHOTO  LEeHTpaJlbHOTO  ¢dparMeHTa K  [OIOXOAALMM

0BpazoM BaMelWeHHOMY O~ HEeHaCHIEeHHOMY HUTPUIY, TaKOMy Kak 16-3.
Cynbdoxcnn 16-5, rme n=1, u cynsdon 16-5, rme n=2, Moryr OHTH
MoJIyYeHEI cnocobamy, XOpOoUOo M3BECTHBIMU B JuTeparType OJA
OKUCJIEHMA MNpocToro Tuosdupa 16-4, Kaxk HanpuMep C MUCHOJb30BaHUEM
M-xJIOprepBeH30MHON  KMUCJIOTH (MCPBA) B [XM. KoHeuHbE COE€IMHEHUS
16-6, rme n= 0, 1 wm 2, MoTyT OBTb [OJIydeHs crnocobamy,
ONMUCAaHHBIMU paHee IJ1st yInaJieHNs 3alMTHOM TPYIIIEL SEM.
AN TEPHATUBHO, OKMCJIEHVE Cepbel  MOXET OBITb NPOBEOEHO IJ1s
coemmHeHMUM 16-2 wam 16-3 B  23aBUCUMMOCTM OT COBMECTUMOCTU
saMelleHMsa Ha CXeMe CUHTezRa.

Cxema 16
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TakXe, Kak I[OkasaHO Ha cxeme 17, 3aMeueHHbEe COeOVHEeHMA
nupasoJa, comepxauye CcylbdoHaMmaHyw  OQYHKUMOHAJIBHYIO  TIpPyNny,
Takve kak 17-6, wMoryT ObITb [IOJIyYE€HB MHOXECTBOM CIOCOOOB.
Hanpumep, MOXHO MCXOIUTh M3 MNOAXOOAWMM 00pasoM 3aMeleHHOT'O
6pombenmsicynsdonammna 17-2, roe RS u RY gBusoTCa NOOXOOSHMMU
IaMecTuTesIAMN . CoenvHeHue 17-2 JerKo MOXeT OBITh IIOJIYUYEHO
peaxumelt OpombeHuncynbdoHmaxJopuaa 17-1 wu nooxozsuyM oOGpasoMm
3aMeleHHOTO  aMMrHa, TAKOTO KaK AaHWIMH WM  T[EePBUYHBIM  UJIHU
BTOPUUYHEIA aMMH, B IONXOIAlleM pacTBopuTese, TakoMm kak XM, IO
WM OMPUIVH. LMHHaMUAHUMTPUA 17-3 MoxeT OBITh MOJIydeH peakuuen
Xexa MM NoOoBHBM crocoBoM, C MCIOJNb30BaHMEM aluerara najaimma u
TpnpeHunpochHmHa B IM® npu o axonauen TeMreparype C
JICIIOJIb30BaHMEM  aKpwioHuTpusia. KoHeuHele coeauHeHusa 17-6, B
KOTOpEIX R® RY gBJISAKTCHA 4YacTbio CyJbbOHAMMIOHON OGYHKUMOHAJIbHONM
Tpyrnel, MOTYT OBITb MNOJYy4YEHB Crocofamy, aHaJIOTVMYHBIMM ONMCAaHHbBIM
78 cxXeMel 16, MCXOOsS M3 UMHHAMUIIHUTpuiaa 17-3.

Cxema 17



12

NC. QP
O \W/,
Br s0,C Br. o‘\s"\N,R° | K
\©/ \O '\ad '\Qd
17-1 172 N 17-3
P
==
—— Y~ X Ra
[\
R3/<\N R,

H 17-6
Takxe, Kak TI[okKa3aHO Ha cxeMe 18, 3aMelleHHbEe COENVHEHMA
nmpasoJna, comepxaumye albda-allInJIbHYIO LUMKJIOTIEHTUME TUJIEHOBYIO
QyHKUMOHAJIbHY TIpynny, Takue kak 18-8, wMoryT OBTbH IOJIYYEeHH,
HarnpyuMep, nyTeM B3aVMONENCTBUSA nyupasoJia 18-3, rae P
npeacTrapyigeT coOoi MNONOXOMANYID 3alMTHYO TIpynny ammMHa, TaKyl Kak
SEM, u X mnpexacrasaser cobom N wmim C, C UMKJIONEHTUJIaKpuUJlaTHLM
CooXHEM sdMpoM 18-4 c oBpaszoBaHueM cJoxHoro 3¢upa 18-5. CIOXHBIM
spmp 18-5 =zaTem wmMoxeT ObITE BOCCTaHOBJIEH B COOTBETCTBYIOWLMNA
anbpoerun, 18-6, Hnanpumep, C T[IOMOUbBI ABYXCTAIUMWHOTO crnocoba,
BKJIOUAKIETO BOCCTAHOBJIEHME IO CIHupTa M CeJIEKTUMBHOE OKUCIIeHMKE
NpPOMEeXy TOUHOT'O CHMpTa B ajdbAeruni, HanpuMmep, IyTeM OKMCJIeHUA I10
CeepHy. Anbpmerun 18-6 Moxer OHTL NpeobpasoBaH B COOTBETCTBYOWNNA
oneduH, 18-7, Hanpumep, peakuuey C peareHToMm BurTura. B oneduHe
18-7 maTeM MOXeT OHBTbL ylaJleHa 33aWUMTHAas Tpylhna, Kak OonNMcaHo
paHee, C TrloJiydeHueM coeavHeHus Gopmysiel 18-7. IlpoMexyToudHOe
coenvHeHre 18-4 moxeT ObITh NOJYYEHO, HaNpyMep, Kak I[I0Kal3aHOo Ha
cxeMe 18, ucxomsa M3 LUUKJONEHTUNalblermia.

Cxema 18
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Takxe, KkakK T[okasaHo Ha cxeme 19, LMaHOTyaHUINHOBOE

npousBonHoe 19-6 wMoxeT ObITb I[OJIYYEHO, MCXOINA U3 3aMEeUEeHHbBIX
CoemVHEeHUNM nupasoJsa, TaKux Kak nmupasoJs 18-3, rme P npencrasiAaeT
cob60il MONXOMNAWYI BaWMTHY TPynny, u X npencrasiseT cobon N miam
C. CoennHeHue 18-3 MOXeT, HarnpuMmep, OBITH MOOBEPTHYTO
B3auMMOIENCTBMIO C oJneduHoM 19-1, TMoOJydeHHBM peakunen XopHepa-
ByIncBopTa-3MMOHCAa COOTBETCTBYKWEro BocC-3auMilleHHOTO nunepuioHa B
NpUCYTCTBUM TOAXOOAWErO OCHOBHOT'O KaTaaM3aTopa B NOIOXONALEM
pacrBopurene, ob6paszya 19-2. B [NpPOMEXYyTOYHOM COEAMHEHUN 192
YOAJA0T SalMTHYK TPYIIy C MCNOJb30BaHMEM MNONXOOAWeN pearumn s
vIaJleHUsa  BallMTHOM  IPYyIH, noJsiydas coeInuMHeHue ammHa @ 19-3,
KOTOpOE 3aTeM pearupyeT CeJIeKTMBHO C  ULUMAHOMMMIOKAapOOHATHEM
peareHTOM, TakuM kak 19-4, B TINOJIAPHOM pacTBoOpuUTeJle IIpU
nooxonsmen TeMrieparype, HanpuMmep, NpyIMepHO 20°¢C, naepas
nMaHouMmaokapbamaT, TakoM Kak 19-5, KoOTopelM 3aTeM MOXeT OhTb
MONBEPTHYT B3auMOAENMCTBMIO C JIOOBM M3 MHOXECTBa aMMHOB Npw
MOBHIEHHOM TeMriepaType C MNoJiydeHueM nponykra 19-6.

Cxema 19
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MpoMexyTouHsle coemvHenusa 20-5 u 20-6 MODyT OBITH MOJIYYEHBl C
MCIMOJIbB30BaAHMEM MHOXecTBa Cnoco®oB, M3BECTHHEIX B JMUTeEpaType,
Hanpumep, crocobaMmyu, IpencTaBJieHHeMM B oflleM BuIEe Ha CXeme 20.
lpomexyTodHoe coenuHeHne 20-3 MoxeT OBTh NOJYYEHO peakuuen
coemuHenus asabneruna 20-1 ¢ noagxonsuyM o0pa30oM  3aMelleHHbM

peareHTOM BuTTMra WUiM peareHTamy XopHepa-3MMOHCa C obpasoBaHueM

a-p HesamemeHHOTO cJloxHOTO 3dmpa 20-3. ANbTEPHATUBHO, 20-3
MOXeT ObBTh MNOJIYydeH peakuuey Tuna peakuuy Xeka [NOoOxXOnAurM
oBpasoM 3ameumeHHoro apunbpommpa 20-2 ¥ aKpuJIOBOTO  CJIOKHOTO
spupa B IPUCYTCTBUM [NaJJlagMeBOTO peareHTa Ipu MOBHIIEHHON
remrneparype. CoemvHenue 20-4 wMoxeT OBTb IOJIy4e€HO criocobamu,

ONMCAaHHLIMM paHee [OJsd T[NpUCOeIMHEHVS TUulla npmucoengMHeHdns Muxansnsa

nonxonguyM ofpa3oM BaMemeHHOTo nupposa 18-3 k o-B-rHeHacemeHHOMY
crnoxHoMmy obupy 20-3. AnpmermpHoe coenuHenne 20-5 MoxeT BBITH
NoJiy4yeHO BOCCTAHOBJIEHMEM  CJIOXHOB®OupHOTO coemuHenus 20-4 ¢
MCrOJIb30BaHMEM PeareHTOB, TakKux Kak JIun300yTUsalioMMHNATUIPNI
NPy HU3KOM TemnepaType, Takoy kak npmuMmepHo -78°C B nomxonduem
pacTBOpUTEJIE. AnboeTunHoe — coenuHenHme  20-5  mMoxeT  OBITE B

aJibHermeM BOCCTAHOBJIEHO B COOTBETCTBYyKUEES coelnMHeHue CcruypTa
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20-6 C uCNoJlb30BaHMEM peareHTOB, TakKMxX Kak OopruIpui HaTpusa B
MeTaHoJle. ANbTEepHATUBHO, coennHeHue crnupra 20-6 MoxeT OBITh
[OJIyYEeHO HEeNOCPeACTBEHHO BOCCTAHOBJIEHMEM CJIOXHOTO 3¢mpa 20-4 c

MCIIOJIb30BaHMEM peareHToB, TaKnNx Kak ﬂMTMﬁaHDMMHMﬁPMﬂpMH B

rNonxonAameM PacTBOPUTEJIe M MNpY NoOxOonfdlleN TemnepaType.
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CoeIMHeHus 21-1 n 21-3 MOTYT OBITE rOJIy4YEHH C
VCIIOJIb30BaHMeM MHOXecTBa CcrnocoboB, WMBBECTHHX B JUTepaType,

Hanpumep, crnocobamy, IpeICTaBJeHHbBMM B OOWEeM BMIEe Ha CxeMme 21.
OnepuHoBoe coenuHeHue 21-1 MoxeT OBITb I[1OJIYYEeHO B3aMMOIENCTRBUEM
anbnermna 20-5 ¢ nooxomsmyM OOpa3soM  3aMelleHHBM peareHTOM
BurTura nJi peareHTaMun XopHepa—-3OMMOHCa C VCIIOJIb30BaHNEM

OCHOBAHMA, TaKOI'C KakK INMIpuI HaTpma WIN TpeT—GYTOKCMﬂ KaJanmd, B

[TOOxXOOSmEM pacreopurese, npu rNpOBEeOEHUN npu IOBBIIEHHOM
TemnepaType. OnedmnHOBOE coenVHeHue 21-1 MOXET ObITE
BOCCTAHOBJIEHO IO HaCHUWEHHOI'O coenuHenusa 21-2, Hanpumep, C

MCIOJIB30BaHMEM yCﬂOBMﬁ I'MapnpoBaHns, xXopouo U3BECTHEIX B

gqumreparype, Hanpumep, TMIPUPOBaHMA B TNPUCYTCTBUHA rnajliaiamsa  Ha

yIJle B TakKOM pacTBOpUTEJIE Kak MeTAaHOJI. AueTnIIeHOBOE COelMHeEHME

21-3 wMoxeT OBTb NOJydeHO cnocofamy, ONMCaHHEIMM paHee WK
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peakumuein ansneruna 20-5 ¢ peareHTom BecTMmanHa-Oxmpa (E. Quesada
et al, Tetrahedron, 62 (2006) 6673-6680), kak OIMCaHO B
TMTepaType. ANbTEPHATMBHO, coelMHeHue cnupra 20-6 Ha cxeme 20
MOXeT ObTb OKMcJIeHO B anpuerun 20-5 ¢ MCnosib30BaHUEM CIOCOOOB,
XOpOWO M3BECTHHX B JUTepaType, HanpuMmep, B YCJIOBUAX OKMCIIEHNMA
CBepHa, C rocljenyoumey peakuuen c peareHTom bBecrMmaHHa-Oxupa, TIO€
maHHas [ocJeIoBaTeJIbHOCThL peakumyl MoxeT ObThb I[IpOBeleHa B BUIEe
"one-pot» IOBYXCTaIUMHOM pPEeaKUMOHHOM I[OCJIeNOBaTeJIbHOCTY WM B
BUIEe OBYX OTIHOEJIbHBIX CTaiull peaxkunn.

Cxema 21
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CoenmHeHMA 22-1 n 22-3 MOTYT BBITH [MOJIy YEHE! C

WCIIOJbBOBAHMEM MHOXECTBa CNocoBOB, M3BECTHHIX B JMTepaType,
HanpuMmep, crnocobamy, MpeICTaBJeHHEMM B oOWeM BuIlle Ha CXeme 22.
Kucaopoll—-3aMelleHHoe coelVHeHne 22-1 MOXeT OBITDb MOJTy4deHo,
Harpumep, B3aMMOIEeMCTBMEM C ronxomammuM ofbpasoM  3aMelleHHbIM
crimproMm 20-6 (Ha cxeme 20), rme X nNpencTaBlIfAeT cobomm N mau C, u

P npencraBifeT COOOM 3alMTHYK TPyMnny, C OCHOBaHMEM, TakuMm Kax
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rMOopun  HaTpus, W NOOXOOAWMM aIl'€HTOM, TakKuMM KakK alKwIMonunn,
kapBOHAT WMJIM MBOLUMAHAT, MNPOBENEeHHBM B MNOAXOLAWEM pacTBOpUTENEe U
npy nonxonswer TeMmnepaTrype. ANbTEPHATMBHO, CNMpTOBas Tpynna B
coemuHeHun 20-6 MoxeT OHTL NpeobpasoBaHa B yxonamyio rpynny LG,
KaKk B CcoeIMHeHum 22-2, TOe yxXoOdmasa TIpynrna MOXeT MNPeICTaBJATh
coBoit Bpomua wuau Mmesmiar. CoelnHeHue 22-2 CJIYyXUT CyOCTpaTOM IJjif

nocsiefyouen peakuuy C HYKJIeodMJIOM, TakKVM Kak Halpumep, 3TOKCUA

Harpus (Nuc = sTOKCH) .
Cxema 22
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CrenyeT OTMETUTL, UYTO Ha BCEX ONUCAaHHEX CxXeMax, eCJM
byHKLVOHAJbHEIE TPYIIE MPUCYTCTBYIOT B OnHOM n3 Tpynm
zaMecTuTesier, Takoym kak Y, 2, R, Rl, R2, R° 1 T.m., MOTYT OHTb

npoBeneHsl najbHelume Momudukaumuyu, eciay STO ABJAETCHA NOAXONALNM
1 xeJjaTespHEM. Hanpumep, rpynna CN MoxeT OBTb I'MAIPOIM30BaHa C
roJlydeHrueM aMMIHOM TPy, KapBoOHOBRaAA KMCJOTa MOXeT OBHTb
npeobpasoBaHa B CJIOXHEM 2QMpP, KOTOPEN B CBOK Ouepelb MOXET BOBITE
BOCCTaHOBJIEH OO cnupTa. B gpyroMm npumepe OH-rpyrmnna MOXeT OBITH
npeoBpasoBaHO B JIyUllyR YyXOOAUyl TPpynny, Takyio Kaxk MeswiarT,
KOTOpas B CBOK ouepenb, ABJANOTCH NPUTOIOHON OJIA HYKJIEOQUIIbHOT'O

samelmeHnsa, Hanpumep, rvpynnor CN. Takue [ocrienyoupe MOAMOMKaumm
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ByOyT CUEBMIOHE LOJIS CleluanucTa B OaHHOW o6JjacTu.

MeTOoOu!l

CoeIMHEHVS IO UWB0OPEeTeHMI0O MOI'YyT MOIOYJIMPOBaTE AKTUBHOCTH
OINHOM WJIM HeCKoJbkux HAHyc-kmHaz (JAK). IlompasyMeBaeTcs, UTO
TEPMMH «MOOYJIMPOBaTb» O3HadaeT CNOCOOHOCTbE yBeIMuYMBaTL WM
yMEHbIIATh AKTMBHOCTbL OIHOTO JMJIM HECKOJbKUX ujeHoB JAK cemeiicTBa
KMHas. CoOTBETCTBEHHO, COoenMHEHKA rno N300pEeTeHNO MOXHO
MCNONE30BATH B criocobax MOIOYJIMPOBAHUSA JAK rnocpencTBOM
KOHTakTupoBaHusa JAK C OOHMM WM HECKOJIbKMMM ONMCAaHHBMM 3IEeCh
cCoeIVHeHMAMM nnm KOMITOBUUUAMUN . B HEKOTOPHIX rpapuaHTax
OCYLIECTBJIEHUSA, COeIMHEHUS [0 M300peTeHMi0 MOTYT HeMCTBOBAThL Kak
MHIMOUTOPE ONHOM MAM HeCKOJbkuMx JAK. B HEKOTOPHIX BapMaHTax
OCYlWECTRIIEHNUS, COeIMHEHMs MO u300peTeHUr MOTYT HEeNCTBOBRAaTh,
CTUMYJIMPYS AKTMBHOCTbL OIHOM WJIM HECKOJIbKUX JAK. B crenymoumx
BapuaHTax OCylueCTBJIEHUHA, coeIMHEeHusa 1o MB0OpEeTeHUI0  MOXHO
MCNOJb30BaTh I8 MOOYJVMPOBaAHMSA aKTUBHOCTE JAK Yy MHIMBMAYYMA,
HyXJawoumerocs B MOLOYJIMPOBaHNN peuernropa, nyrem BBelleHUA
MOIYJIMPYULETO KoJiMdecTBa coemmHeHusa Qopmysel Ia, Ib mmm Ic.

KuHass JAK, c KOTOPLIMU CBASLIBATCH n/unn KOTOpEHIE
MOLYJIMPYIOT HACTOAWME COEeOMHEHMS, BKJIOYAKnT JIoOON uJieH ceMeMncTBa
JAK. B HEKOTOpEIX BapuMaHTax ocymecTBieHusa, JAK npencrasjyaeT
cobom  JAK1, JAK2, JAK3 wmmam  TYK2. B HEKOTOpPHIX BapuaHTax
OCYUEeCTRJIEHUS, JAK npencrasjaser coboin JAKl wim  JAKZ. B
HEKOTOPHIX BapMaHTax ocymecTBjeHus, JAK npencrablidaeT cobon JAK2.
B HeKOTOpHX BapuaHTax ocymecTsJjeHus, JAK npencrasJfaeT coboin
JAK3.

CoenMHeHUs IO UN300peTeHMo MOTyT OBThb CeJIEKTUMBHBEMM. IloX
TEPMMHOM «CEeJIeKTUBHBI» rnoopaszyMeBaeTCH, 4yTo coenoMHEeHMne
cBA3LBaeTCsS WM uHTMOupyer JAK c  OBonbwmen addmHHOCTHIO WM
30PEeKTUBHOCTBIO, COOTBETCTBEHHO, IO CPaBHEHMIO C IO KpauHey Mepe
OOHOM IpyTron JAK. B HEeKOTOPHIX BapuaHTax oCyluleCTBJIEHUSHA,
COoemMHeHNs [0 MN30BpeTeHMio MBJISIOTCS CeJIeKTUBHBIMM MHTUOMTOpaMu
JAK1 wmim JAK2 no cpasHeHumioo C JAK3 wu/mam TYKZ. B HEKOTOPBIX
BapuaHTax OCyWeCTBJIeHNVs, COeIOMHEeHMA IO n300peTeHurx ABJISITCH
CesleKTUBHBMY MHTMOUTOpamu JAK2 (HanpuMmep, OTHOcuTesibHO JAKI,

JAK3 u TYK2). Bes cBS3M C Kakou-iaubo Teopuer, [OCKOJbKY
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MHTMGuTOPH JAK3 MOTYT NPUMBOAMTBL K MMMYHOMNOOABJIAKWEMY OENCTBMUIO,
cCoelIMHEHMEe, KOTopoe HABJIAeTCH CEeJIEKTVMBHBEM B OTHONEHUN JAK2 no
cpaBHeHuw ¢ JAK3, “u KOTOpPOE€ MCHNOJB3yeTCda IUIA JIedYeHUs pakxa
(TakoTO Kak MHOXECTBEHHas MueJsioMa, Halpumep) MoxeT OaBaTh
LOOIOJIHNUTEJIbHOE IperMyeCTBO Kak nMemplee MeHblIee
VMMyHOTOIaBdKLee nodouHoe rnencTeye., CeNIeKTUBHOCTbL MOXeT OHTh
no kpalHel Mepe NpuMepHo S-kpaTHOV, 10-KparTHO!, Mo KpamHen Mepe
npuMepHo 20-KPaTHOM, [O KpakHel Mepe npumepHo 50-kpaTHOM, IO
Kpahneir Mmepe npuMmepHo 100-kpaTHOVM, 0[O KpanHen Mepe MPUMEPHO
200-kpaTHO}, No kpaiHein Mepe npumepHo 500-kpaTHON WM MO
kpaitHeit Mepe npumepHo 1000-kpaTHOM. CeJIeKTMBHOCTb MOXET OBITh
n3MepeHa crnocobamy, KOTOpPHE ABJIAKTCA PYTUMHHBIMKM  IUIA DaHHOM
oBjacTM. B HEKOTOPHIX BapMaHTax OCYUEeCTBJIEHMA, CeJIEKTUBHOCTH
MOXeT OBTbL NPOTECTMpPOBaHa mJjig Km kaxnoro ¢epMmeHTa. B HEKOTOPHIX
BapmaHTax OCyleCcTBJIEHNS, CEeJIEKTUBHOCTb CoenVHeHUN rno
nzobperenuio B oOTHomeHum JAKZ no cpaBHeHMIO C JAK3 MoxeT OBlTb
oripenesieHa C [OMOUBIO KJIETOWHOM KOHUeHTpauun ATO.

IpyToM acrnexkT HacToAmero wu3o0peTeHus OXBaThBAaET CcrnocoBe!
neuveHmus JAK-cBszaHHorTO 3BabdojieBaHUA WM HapyUeHUs y UHIMBUIOYYMAa
(HanpuMep, MauueHTa) MNyTeM BBENEeHVS MHIMBYIAYYMY, HYyXNaloLeMyCcs B
TaKOM JI€UEHUM, TepareBTUdYecKkM 30PeKTMBHOI'O KoOJIMYecTBa WM HO3b
COeImMHEHUA MO HACTOSAlEMYy UB0BPEeTEeHMI WM ero (QapMaleBTUUYECKON
xoMmnosuummn. JAK-cBas3aHHoe 3aboJsieBaHMe MOXeT BKJwUaTh Jiodoe
zaboJjiepaHMe, HapylleHue uiIM COCTOAHME, KOTOpOe HEeNOCPenCTBEHHO
UM KOCBEHHO CBASAaHO C DB3KCNPEeCcCcMer WM aKTUMBHOCTbhI JAK, BKJIOYaA
CBepxsKCrpeccurn  u/unm  aHoMmajlbHble  YPOBHM  AKTUBHOCTU. JAK-
cBABaHHOe 3afoJleBaHMe TaKXe MOXeT BKJoYaTh Joboe 3aboneBaHue,
HapylleHue WM COCTOsSHMEe, KOTOpoe MoxeT OvTb MNPeAOTBPalleHo,
YMEHBIWEHO MM U3JIedeHO [yTeM MOAYyJIMPOBaHMA akTuBHOCTKU JAK.

MpuMmepnl JAK-CBSA3aHHEIX 3ab0JleBaHUM  BKJIOYAIOT 3abosieBaHnAa
VIMMYHHOM CUCTEMEI, BKJIIOYad, HanpmuMmep, OTTOPXEHMNE opraHa-
TpaHcljlaHTaTa (HanpuMmep, OTTOPXEHNE aJIJIOTPAaHCIJIaHTaTa nIm
GoJIe3Hb TPAHCMJIAHTAT-IIPOTVB-XO3ANHA) .

Crnegnywoumne NpyIMEPEI JAK-CBA3aHHBIX zaboJyIeBaHUN BKJIOYAKT
ayTOMMMY HHBEIE 3abosiepaHud, Takue Kak paccessHHbBI CKJIEpO3,

pPeBMaTOUIHEINM  apTpuT, IOBEHUJIbHBI ~ apTPUT, onaber Tuna I,
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BOJIYaHKa, ricopuas, BOCHaJIMTEJILHOE sabosieBraHue KUWeUHNKE,
A3BEHHBEIN  KOJIUT, donesne  KpoHa, BynbOOCNMHAJNBbHENM  Napajuy,
VIMMY HOTWJ100 Y JIMHOBEIE HeBponaTuu, ayTOUMMYHHEIE HapyleHus
LMTOBUIHOM XeJe3kl U TOoMy TMNoIJoOHbEe. B HEKOTOPhIX BapuaHTax
OCyWEeCTBJIEHUS, ayToMMMyHHOe 3aboJieBaHMe [pencTaBJseT  cobon
ayTOMMMYHHOE Bynes3Hoe KOXHOE 3abonieBaHue, Takoe KakK
OBLIKHOBEHHasa Nys3epuaTka (OI) wuiam OysesHem nemomromn (BID) .
Crenymoumme NpuMepsl JAK-CBSA3aHHBIX 3abosieBaHUN BKJIIOYAKT
ajuleprvyeckue COCTOAHMSA, Takue Kak acTMa, IMMUEBHE asnjaepruu,
aToNMMYecKUin OepMaTuT u pPuHUT. [Opyrue npumepsl JAK-CBA3aHHBIX
3aboJIeBaHMI  BKJIOUAKT BUPYCHeBle 3aboyeBaHus, Takue Kak BUPYC
SnuwreiHa-Bappa (EBV), renatur B, renatur C, HIV, HTLV 1, BuUpyc
Bapulesia-zocrep (VZV) M BMpyC nanuuiomsl uesoBeka (HPV).
JONMOJNIHUTEJIb Hble rNpyMepsl JAK-CBA3aHHBIX zabosieBaHUN 17087
COCTOSHMIM  BKJKOYAKT KOXHble 3adosieBaHuMsA, Takue Kak [Ncopuas
(HanpuMmep, Ncopras OOLIKHOBEHHEI), aTONUMYEeCKUilt OepMaTUT, KOXHAaA

CHIIlb, PpasipaXeHue KOXM, IOBhIIEHHAaA ajieprmdyeckKkas peakxkunsa KOXU

(HanpyMep, KOHTAKTHEM OEPMATWUT WM aJUIepTMYeCKuii KOHTAKTHLINA
mepMaTuT) . Harpumep, HeKOTOpHE BemeCcTBa, BKJKOYas HEKOTOpPHE
bapMalLeBTMUECKMe [pernapaTel, TNpM  HAPYXHOM HaHeCeHMM  MOTYT

BEI3BATHL KOXHYIO peakumo. B HEKOTOPHX BapuaHTax OCyleCTBJIEHUA,
COBMECTHOE BBeleHMe WM T[oCJenNoBaTesbHOe BBEIeHME MO KparHen
Mepe OOHOTO wuHTMOMTOpa JAK 1o usobperTeHMo BMECTe C AareHTOM,
BLIZLIBAOMMM  HeXeJlaTeJlbHYn aJJlepIMdYeckyio  peakumo MOXeT  OHTb
[OJIE3HO TMPU JIeYEeHMM TaKMX HeXeJlaTeJIbHBEIX alJIepITMdYeCKnx peaxkuum
WM  IepMaTUTOB. B HEKOTOPHIX BapuaHTax OCYWECTBJIEHMS, KOXHOE
HapylueHue T[OOBepIranT JIeYeHU0 MNyTEeM HapPpyXHOTO NpUMMEHEeHUs T10
KpaiiHei Mepe OOHOTO MHIMOuTOopa JAK no msobpereHuo.

B cJie Ayommnx BapMaHTax oCylueCcTBJIEHNA JAK-CcBsA3aHHOe
zafosyleBaHue IMpencrarasgeT cobor pak, BriodYas XapaKTepu3yeMbli
TBEPOLIMM OINMyXOJAMM (HanpuMMmep, pak MpeacTaTesbHOM XeJjesel, pakx
rNouKy, Pak MedeHyr, pak [oIKeJlyJOUYHOM XeJyiesbl, pak XeJynka, pak
MOJIOYHOM XeJie3sl, pakK JEeTrKOor'o, pak TI'OJIOBE M WeM, pak WM TOBUIHOMN
xeJsiessl, TJauobracroma, capkoma Kanouu, OosesHe KacreneMmaha,
MeJjlaHomMa ¥ T.nO.), reMaToJioTMYeCcKMe  BUIOE paka (Hanpumep,

nuMmboMma, JelikeMus, TakKas Kak ocTpas JumboOsacTosHas JIeNKeMyA
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MM MHOXECTBEHHas MueJioMa) UM pak KOXM, TakoM Kak KoxHasa T-
kJeTouHas JamMpoma (CTCL) m kKOxHas B-kjmeTouHasa JjauMmooma. I[IpumMepsr
KOXHBIX T-KJIETOUYHBIX JMPOM BKJIOUAT CUHIPOM Cesapusa "
TPUBOBUOHBIM MMKOS.

JAK-cepsa3aHHble 3adojieraHuss MODYT IOOIMNOJIHMTEJIbHO BKJIKYAThL T€,
KOTOpHE XapaKTepusyloTCH BKcrpeccuein MmyTaHTHOM JAKZ, TakuMx Kak
uMepuMe [0 KpavHel Mepe OIOHY MyTauui B I[CEeBIOKMHAa3HOM IOMEHE
(Hanpumep, AK2VeE1l7F).

JAK-CcBA3aHHbBE 3abonerpaHnsa MOTYyT JOMNOJIHUTEJIEHO BKRJIIOYATD

MuesionpoanpepaTMBHEIE HapyuweHus (MPDs) , Taxkue kak ©OonesHb
Bakeza-0crnepa (PV), nanonarTmudyeckas TPpOMOOUUTONEHNSA (ET),
MMeJsioMoHas  MeTarnjiasus c Muesopubposom (MMM) , XpoHMuyeckas
MMEeJIOTeHHasd JenkeMus (CML) , XpoHMdYeckas MMEJIOMOHOUMUTHAaSA

nertkemmns (CMML), rmurneps03uHOOMILHEN cuHipoM (HES) wunu cucreMmHoe
zafoJIeRaHMe TYyUHRIX KJeTok (SMCD) u ToMy nonoOHbE.

Ipyrue JAK-cBsasaHHee 3a00JIeBaHMSA BKJIOYAKT BOCNajieHne U
BOCHaNMTEe bHEE 3abosieBaHMA. [IprMMeps BOCHNAJMTEJbHEIX 3abojieBaHnn
BryooyanT  3adosieBaHuA  IJvia3 (HanpuMep, BOCTaJIeHMe  palnyXHOoM
oBoJIOUKM TIJiasa, YBEUT, CKJIEepUT, KOHBIOHKTUBUT WJM POINCTBEHHOEe
zabonepaHue) , BOCraJMTeJsIbHEEe 3abojieBaHMsa  IOeiXaTeJIbHEIX [y TeN
(HanpuMmep, BEepxXHMX ObIXaTeJbHEIX [yTey, BKJOYas HOC M HOCOBLIE
nasyxyu, TakKuMe KaK PpPUHUT WUIM CUHYCUT, WIM HMXHMX [bIXaTeJbHbBIX
nyTer, BKJIOYas OPOHXUT, XPOHMYECKOoe OOCTPYKTMBHOe 3alosieBaHue
JeTKMXx U TOMy IOoHoOHBEE), BOCHaJMTEJNLHYID MMUOMNaATHI, TakKylw Kak
MUOKAPIOUT, M IOPYyTMe BOCHaJMTeJbHble 3aboJieBaHuA.

OnucaHHbE 30ecChb MHTUOUTOPH! JAK KpoMme TOI'O MOXHO
MCHOJL30BATh IS JIEUEHUS MIIEMUMYECKUX perepdy3MOHHEIX MOBPEXIEHUN
Uy =aboJleBaHus WM COCTOSHMA, OTHOCHAWEIOCd K BOCHaJIMTEJIEHOMY
MueMy4YeCcKoMy CJydalo, TaKOMy KakK MHCYJIBT MJIM OCTaHOBKa cepaua.
OnmcaHHele 3aecb MHIMOMTOpe JAK kpoMe TOT'O MOXHO WMCIOJL30BAaTh
OSIS  JIeYeHMs aHOPEeKCUM, KaxeKCUM WM yTOMIAEMOCTH, TakKou Kak
BO3HMKAaKIWAA [py pake WM CcBA3aHHaa C HuM. OnycCaHHBE 3IeCh
VHTUOUTOPE JAK KpoMe TOTO MOXHO MCHNOJIB30BaThb IJIA  JIEYEHUSA
pecTeHo3a, ckieporepMmm MM ¢ubpozsa. OnucaHHbHE 30eCh MHIUOUTODH
JAK xpoMe TOTO MOXHO MCHOJb30BaThk IJIA JI€UEHNA COCTOSHUN,

CBA3aHHBIX C TUIIOKCUEN WU aCTpOPHMOMOﬁ, Takue kak nuaberudeckasd
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peTMHONMaTUA, pak WM HelponereHepaumsa. Cm., Hanpumep, Dudley,
A.C. et al. Biochem. J. 2005, 390(Pt 2):427-36 wn Sriram, K. et
al. J. Biol. Chem. 2004, 279(19): 19936-47, Epub 2004 Mar 2.

s MCIIONIb30BaHMUA B OaHHOM onucaHuu, TEePMUH
«KKOHTAKTVUPOBAHME» OTHOCUTCH K COBMECTHOMY [OSABJIEHMIO YKa3aHHBIX
dparMeHTOB B cucTeMe in vitro wmam B cucTeme in vivo. Hanpumep,
«KOHTaKTUpoBaHue» JAK C coeauHeHueM IO MN300peTeHMIo BKJIOUAET
BBEIEHMNE COeIMHEeHMS [0 HAacCToaumeMy W300peTeHMI MHIAMBUIAYYMY WU
nauMeHTy, TakoMy Kak desoBex, umepunemy JAK, a Taxkxe, HaNpuMmep,
BBENEeHMEe COeIMHeHMA T[o usobpeTeHuo B obpasen, coaepxamumi
KJIETOUHBI WMJIM OUMIIEHHBIM [penapaT, conepxawmt JAK.

Iis MCHOJIb3OBAHMA B HAaHHOM ONUCAHUM, TepMuH "MHIMBUAYYyM"
uwnr "naumeHtT", MCNOoJIb3yEeMble B3aMMO3aMEeHAEMO, OTHOCATCH K JdoMy
XMBOTHOMY, BKJOUas MJIEKONMTAKUMX, [PEenrnouYTMTEJIbHO, K  MblllaMm,
KpeICaMm, IOpyT'MM TIpeI3yHaM, KpoJmrkaMm, cofaxkaM, KouwkKaM, CBUHBAM,
KpYTHOMYy poTaToMy CKOTy, OBUaM, JomalAM Wiy npmMmaramM, U,
HavboJsiee NpPenrnodYTUTesIbHO, K YeJIOBEKY.

Onsa VICTIOJIb30BAHUHA B LaHHOM ONMCaHuu, BbEIpaXeHue
"repaneBTHUUeCKM 20PEKTVMBHOE KOJMUECTBO" OTHOCUTCHA K KOJIMUECTBY
aKTUBHOTO CcoeIuHeHus uiau GdapMaueBTMYECKOTO areHTa, KOTOpoe
BLHISHIBAET OUOJOTMYECKYI WM MEIMUVHCKYK OTBETHYK peakuMo TKaHu,
CUCTEMEH, XMBOTHOTO, MHIVBUIOYyYMa WU yeJIOBEKaA, KOTOPBIN
paccMaTpMBAETCA MCCJeNoBaTeJleM BeTepuHapoM, JiedauyM IOKTOPOM
UM OPYyDMM  KJIMHMLMCTOM, UTO BKJIOYaeT OOHO WJM HECKOJIBKO M3
crenywoumero:

(1) npodusakTuky 3aboneBaHus, Hanpumep, MNpenoTBpaleHne
saBosieBauns, COCTOSHMUS WM HapyWweHus Y MHIMBUAYYMa, KOTOPHIM
moxeT  OBIThb npenpacroyioxed kK  3a0oJieBaHMb, COCTOSHUID WM
HaApyWeHMO, HO KOTOPHM eme He [OABEePXeH WM Yy KOTOPOTro eume He
NpOSABJAETCA [aTOJIOTVA WM CUMITOMaTHKa 3abosieBaHunsa;

(2) nonapJieHKe saboJsieBaHnsd, HanpuMmep, rnomaBJieHue
saboyeBannsd, COCTOSHMUSA WIM HapyWweHus Yy MWHINBUAYYMA, KOTOPEHIM
NONBEPXEeH WM Yy KOTOPOTO MPOABJIAETCS IaTOoJIOTVSA WM CUMITOMaTHUKa
3aboJsieBannd, COCTOAHUSA 178387 HapyuweHMs (T.e. OCTaHOBKaA
manbHeMmeTo Pa3sBUTUA [ATOJOTMM U/WMAM CUMIITOMATUKM) ; U

(3) obyerdeHne MpOoTEKaHNA 3a00JIeBaHNA; HanpmMep,
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oBJjleryeHue NpoTeKaHus 3abosieBaHus, COCTOAHMS WM HapYWeHusa Yy
VHOMBUIAYYMa, KOTOPBIM [OABEPXKEH WM Yy KOTOPOTO MNPOSABJSAETCA
MaToJIOTUS WJM CUMITOMAaTMKa 3aboJieBaHus, COCTOSAHMUA WM HapylleHUs
(r.e., oBpaTHOe HAlpAaBJIEHWE NaTOJOTUM M U/WJM CUMIITOMaTUKN)

KoMOGUHMpOBaHHasA Tepanus

OOVMH WJIM HECKOJIbKO IOOMNOJHUTEJIbHEIX (GapMaleBTUMUECKMX aT'€HTOB
Takux Kak, Haripmmep, XUMMOTEpaneBTUUECKUE npenaparTel,
NPOTVMBOBOCHANMNUTEJIbHEE AaTreHTH, CTepoumIs, WMMYHOCYNNPECaHTs, a
Takxe uMHrMUOMTOpE Bcr-Abl, Flt-3, RAF un FAK kMHa3, TakKue Kax
OriMCaHHble B WO 2006/056399, 2084t opyrue AT EeHTH MOT'Y'T
VICTIOJIb30BATHCH B coyeTaHum C cCoeIVHeHUsd rno HacToAmeMy
n3obpereHmio a8 Jedenuss JAK-cBABaHHBIX 3aboJsieBaHum, HapylweHUn
1783071 COCTOSHUN. OmmH 1481071 HECKOJIbKO LOOTOJIHUTEJIbHEIX
bapMaleBTHMUYECKMX aleHTOB MOXHO BBOIMTE MNAUMEHTY ONHOBPEMEHHO
VI TMOCJIeOBAaTEeJIbHO.

[pUMepE XMMUOTEPAaIreBTUYECKMX ar'€HTOB BKJIOYAT [MPOTEOCOMHBIE
VHTUOUTOPE (Hanpumep, OopTesomMun), TanuioMun, PeBIVMMA, W IOHK~-
roBpexnapuye arTeHTH, TakKue Kak mendasiaH, IOOKCOpPYyOULVH,
uukJiopochamMmy, BUHKPMCTHH, B3TONO3MIL, KAPMyCTHMH U TOMY rnonoOHBE .

MpyiMepbl CTEPOMIOOB  BKJIOYAKT KOPTMKOCTEpOMIR, Takue Kax
IexcaMeTas30H WM TpenHM30H.

MpuMeps MHTMOMTOPOB Bcr-Abl BkiodWaoT CcOeAMHEeHMA un  UX
bapMaueBTUUYECKNM I[IpueMsIeMble COoJM ofWero BuIia U pPa3HOBUIHOCTEMN,
onucaHHble B narenTe CIA 5521184, WO 04/005281, EP2005/009967,
EP2005/010408 u navenre CHA cep.N 60/578491.

[lpyMeps MOOXOIOAWMX VHITMOMTOPOB F1lt-3 BKIIKYAKWT COSNMHEHNUA ¥
Ux OGbapMaueBTUYECKM [pUEeMJIeMBIE COJIM, Taxkmue Kak OnmcaHo B WO
03/037347, WO 03/099771 n WO 04/046120.

MpuMeps! MNOOXOOAWMX MWHIMOMTOPOB RAF BKJIOYWAKT COEAMHEHNS U
ux GbapMaleBTUYECKM TIIpMemMJIeMbele COJIM, TakKue Kak ONucaHo B WO
00/09495 n WO 05/028444.

MpuMeps MNONXONALMX WMHTUOMTOPOB FAK BKIIOYAKT COENVMHEeHMA U
Ux OdapMaleBTUYECKM [pUeMJIeMble COoJM, Taxkue KakK OnMcaHo B WO
04/080980, WO 04/056786, WO 03/024967, WO 01/064655, WO
00/053595 m WO 01/014402.

B HEKOTOPHBIX BapMaHTax OCYWeCTBJeHus, MUHTUOUTOpor JAK 1o
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N306PETEHMI0 MOXHO MCIOJIb30BaTh B COUETaHMM C XUMMOTEepanuen npu
JeUYEeHMM parKa, TakKoro Kak MHOXECTBEHHasa MuesoMa, ¥ OHM MOTYT
VIYYIMTE OTBETHYK pPeaklUMio Ha JiedeHue IO CpaBHEeHUIO C OTBETHOM
peakuuey Ha cam 1o cele XVMMOTEPAaneBTUYeCKul areHT, bes

sxcueperauMH ero TOKCUUYECKOTO OeMCTBUA. [TpyuMepsl OOMOJIHMTEJIbHBIX

bapMaleBTNUECKUX ATEeHTOB, MCIIOJIb 3y €MEIX npu JIeYeHUM
MHOXECTBEHHOM MM EJIOMEI, Harnpumep, MOTYT BKJIOYATE, Bes
OTpaHU4YEeHUA, mendaJsiaH, mesipasiaH IJTI0C rnpenHU30H [MP],
OOKCOPYOULUH, JexcamMeTasoH "n Besikan (BopTesomud) . Ipyrue

OTNOJIHUTEJIbHEE AaTreHTH, MCMNOoJb3yeMble MOJIsT JIeYeHUS MHOXECTBEHHOW
MUEJIOMEl BKJIOYAKT MHIMOUTOpR Bcr-Abl, Flt-3, RAF »n FAK kuHasmH.
ANNNTMBHOE WJIM CUHEPTUCTUYEeCKoe HOeNCTBUE ABJIATCSA XeJjaTeJllbHbM
pe3yibTaToM KOMOMHMPOBAHUA MHTUOUTOpPAa JAK no HacToAWeMy
n300peTEHNIO c IOIMOJIHNTEJIb HEIM areHTOM. Kpowme TOT'O,
PE3UCTEHTHOCTE KJIETOK MHOXECTBEHHOY MMEJIOMBl K ar'eHTaM, TaKuM
Kak nexcamMeTasOoH, MOXeT OBIThH oBpaTUMon npu Jle4yeHnn o)
McnoJb30BaHneM MHTMOMTOpa JAK no HacrosueMy m3obpeTeHuio. [aHHBE
areHTE MOXHO KOMOMHMPOBaTbH BMeCTe€ C HacToAWVMM COeOMHEHUS B
BUIE E©IMHOM WMIM [OCTOSHHOM NpenapaTuBHOM QOPMBI MJIM aT'€HTHE MOXHO
BBOIMNTL OIJHOBPEMEHHO WM [I0CJIeNOBaTEeJIbHO B  BUIe  OTHEJbHBIX
rnpenapaTmMBHBIX JIEKAPCTBEHHBIX QOpPM.

B HEKOTOPHIX BapuMaHTax OCYWEeCTBJIEHMS, KOPTUKOCTEpPOUIN, Takom’
KaK IEeKCaMeTas3OH, BBOIAT MalUMEeHTy B COdYEeTaHMUM [0 KpahHenm Mmepe C
ooHuM wmHTUOUTOpoM JAK, Drae nexkcaMeTasOH BBOIOAT MeprnoIVNYeCKN B
NMPOTUBONOJIOXKHOCTE [NOCTOSAHHOMY BBEIOEHMIO.

B HEKOTOPHIX CJeNyoUyx BapMaHTax OCYWeCTBJIeHMS, KOMOMHaLMM
ONIHOTO WJM HEeCKOJbKUX uHruburopos JAK 1o ms3obpeTeHMI C IpYyI'UMMMU
TeparneBTUYECKMMM areHTaMy MOXHO BBOIMTbL MNauMeHTy 100, BO BpeMA
/WAy rocJjie TPaHCJlaHTauuy KOCTHOTO MO3Ta WM CTBOJIOBHEIX KJIETOK.

@apmaueBTqucxme npenapaTel " JO3MPOBAHHEIE JJEKapCTBEHHEIE

dopwmul

IIpu MCIIOJIb 30BaHUA B KauecTBe JIEKAaPCTBEHHBIX CcpencTs
coenuHEeHNd o n300peTeHU MOXHO [PUMEHATH B BUIOE
PapMaLeBTUUYECKMUX  KOMIO3UUMUA. JlaHHBIE  KOMIIO3MLMM MOIYT  OBITbH

noJiydeHsl CcriocoboM, XOpoWo M3BECTHBM B obnacTty dapMalLEeBTUKU U UX

MOXHO BBOIMTL C TIIOMOWBK MHOXeCTBAa nyTeﬁ BBEeIECHNMA B 3aBUMCUMOCTHU
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or Toro, TpebyeTcd JM MeCTHOe WM CUCTEeMHOe JiedeHye M OT
obracTu, noaBepraeMol JiedeHuMow. BBemenme MoxeT ObITb HapyXHbM

(BrJIIOUAHA JYPECKOXHOe, 3snnuepMmdeckKoe, O@T&J’IbMOJ‘IOl"M‘JeCKOG n depes

CIM3MCTYIO OOOJIOUKY, BKJKOYas BHYTPMHAzaJbHYK, BJaTaJMUHYID U
peKTallbHYo IOCTaBKYy JIEKAPCTBEHHOTO cpencrma), JIETOUHLIM
(HanpuMmep, nyTeM  MHTajldauMy UM MHCYQIAUMM  TMOPOWKOB  MJIK

asposoJieit, BKJKOUas MCNOJb30BaHMe Hebysalisepa; BHYyTpUTPaxenHoe
1Mzt BHYTpMHAa3albHOe) , rnepopaljibHOe W rnapeHTepalibHoe.
llapeHTepaJsbHOE BBeJIeHue BKJIOUaeT BHYTPUBEHHYIO,
BHYTpMAPTEPUAJIbHY, T[OIKOXHY, BHYTPUOPOUMHHYO, BHYTPUMBIIEUHYIO
VIHBE KLMIO nim BJIMBaHUE; U BHYTpPUUYEpPEIHOEe, HarpuMep,
MHTpaTekKallbHOe WM MHTPaBEHTUKYJIAPHOE, BBeneHue. [lapeHTepasbHOe
BBEEeHMEe MOXeT OBTbL B BUAE EOMHCTBEHHON OOJIOCHOM HO3bl, WX
MOXeT BEITh HEeNpepPEIBHO rnonaBaTbCH nepdy3MOHHEM HaCOCOM.
dapMaleBTHUUECKME KOMIIO3ULUMK " npernapatsl nJ1s HapyXHOTO
NpUMEeHeHus MOTYT BKJIOWATh UYPECKOXHBIE [UIAaCTHPY, Masyu, JIOChbOHH,
KpeMsl, Teau, CynrnosUTOpuM, CIpeu, XUIOKOCTKU M NOPOowKM. OOLIYHbE
bapMaleBTMUYECKMEe HOCUTENM, BOOHBIE, [OPOWKOOOpasHEEe WM MAaCJISAHbE
OCHOBHI, 3aryCTUTes M U TOMy [MOJOOHOE MOXeT OKa3aThbCA HeoOXOOMMEM
WM XKeJlaTesIbHbBM. Takke MOXHO MCNOJIb30BaThk  I[OKPBITEHE  CJOEM
npesepBaTUBE, [epyYaTKyM U TOMy IomobHoe.

HaHHOE nzobpeTeHne Takxe BKJIOUAET bapMaleBTUUECKUE
KOMITOBMLUMM, KOTOPHE COIepXaT B KadeCTBe AaKTUBHOTO MHIPEIMEHTa,
OIHO WJM HECKOJIbKO COeIMHEHUM [0 MN300peTeHMr B COUeTaHMM C
OIHVM WJIM HECKOJbKMMYM GapMaueBTUUECKM I[pUEeMJIEMBIMM HOCUTEJIAMU
(aKCUMNIMEHTAMM) . [lpy  [OJIydeHMy  KOMIIOBMUMMA 10  MU300peTeHMo
AKTUBHBI MHTPEOVEHT OBLUHO CMEUMBAKT C DKCUUNMEHTOM, pas30aBJifAwnT
C TIOMOWBK BKCUUIMEHTa WM SakKJodalnT B TaKoM HOCUTeJb B BUIE,
HanpuMep, KancyJfs, cawe, OyMaruM WM IOPyTOro KoHTelHepa. Korza
SKCUMIMEHT BHCTyNaeT B KadecTBe pasfaBuTend, OH MOXeT OHTb
TBEPOBM, [OJYXMIKMM WJIM XUIKMM BEULEeCTBOM, KOTOpOoe CJIYXUT B
KadecTBe  TPAHCNOPTHOIO  CPpencTBa, HoCUTeNa WM Ccpelds  OJd
AaKTUBHOTO MHITpenueHTa. TakuMm oOpasoM, KOMNO3MUMM MOTYT OHTbH B
BuIe TabJeTOK, MNWIojib, [OPOWKOB, NacTuilok, cawe, o0O0JaTok,
SJIMKCUPOB, CYCIEeH3ul, 3MyJIbCUM, PacTBOPOB, CHUPOMNOB, anmpososen

(B TBepaoM BuIe WM B KMIOKOM Cpene), Masei, coIepxaumx,
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HanpuMmep, mno 10% no Becy AaxKTUBHOTO COEIOMHEHMS, MATKUX WIN
TBEPIbIX XEJATMHOBEX KarcyJs, CYNIo3MTOPMEB, CTEPUJIbHEIX PacTBOPOB
IUIS VHBEKUMM Y CTEePUJIBHBIX YNaKOBaHHBIX TMOPOIWKOB.

lpu noJsydeHuUM [pernapara, akKTUMBHOE COeIMHEeHMNE MOXeT OHTb
M3MeJIbUeHO IOJIA [OJIYyUdeHMS yYacTull [IOOXOHAWEero pasMepa Iiepern
obbenMHEeHMeM C IOPpYyI'MMM MHIpelueHTamy. ECIM aKTMBHOE COeIMHEeHue
SBJISETCH NO CYLEeCTBY HEePaCTBOPMMEIM, OHO MOXeT ObTh WKM3MeJIbYeHO
no pasmepa dacTuu wMeHee 200 wmew. Ecay axkTMBHOE COeIMHEHME
ABJISETCA MO CYWECTBY BOINOPACTBOPMMEBIM, pPa3Mep dYacCTull MOXET OHThb
OTperyJMpoOBaH NyTeM W3MeJbYeHMs, MJIS T[OJIyYeHMs IO CYueCTBY

PaBHOMEPHOTO pacripeneJjieHnAa B rnperiapaTre, HalpuMep, INpyMMEpHO IO

40 wmew.
HexkoToptrle NpyMepP. NonxXooammx SKCLUUIIMEHTOB BKJIOYUAIT
JIaKTO3Y, OeKCcTposy, caxaposy, copbur, MaHHUT, KpaxmaJibl,

apaBuiickylo kamenb, ¢ocobaT Kkaygpuus, ajbIMHATH, TParakaHTOBYIO
Kamenb, XKeJaTuH, cuJmkarT KaJgbuus, MUKPOKPUCTAJINYECKYIO
LeJUIJIo3Y, NMOJIMBUHUIIIMPPOJIUMIOH,, LeJJIoJIo3y, BOLY, cupon wu
Me TUIILEJIITINOo3Y . [IpenapaThl MOTYT OOMOJIHUTEJIEHO BKJIOUATH :
JIy©pUKaHThl, TakKMe Kak Tajbk, CTeapaT MarHus U MUHEPAasbHOE
Maclio; CMauuBapuye AareHThl; SMyJabTupymlme ¥  CyCHeHIVpYyolre
areHTH; KOHCEPBAHTH, Takue Kak MeTWJI- M NPONMITUIAPOKCUOEH30aThl;
nomciaacTUTe M M apoMaTM30TOPH. KoMrosuumu [0 M300peTeHMIo MOT'YT
BLITh COCTAaBJIEHE TakuM obpas3oMm, udToOR obecrneumBarTb ObICTPOE,
PO OOJIXNUTESILHOEe nnan 3aMenJIeHHOe BEICBODOXOEHUE aKTMBHOTO
MHTpeOVeHTa TnocJie BBeNeHMs [auMeHTy, C I[OMOuwbid  Crnocobos,
M3BECTHBIX B IOaHHOM oBnacTu.

Komnosmnunm MOTYT OBITh [10JIy YE€HE! B BUILE €OV HUYHEBIX
OO3VPOBAHHBIX  JIEKapCTBEHHHX  dopMm, roe  Kaxnasa  nosa dynoeT
comepxaTb OT npuMmepHo 5 mo npumepHo 1000 mr (1 1), Oojee OBOBIYHO
npumepHo or 100 mo npumepHo 500 MI aKTMBHOIO MHI'DPEOVEHTAa.
TepMMH «eOVMHMYHAS NO3VPOBaHHAaA JieKapCTBEeHHasa ¢opmMa» OTHOCUTCHA K
PUBUYUECKM MOUCKPETHEM eIOMHUlLIaM, T[OXONAlMM B KadeCTBe eNVHMYHBIX
0oz IJIA Juomer UM IpyI'MX MIIEKONUTamMx, IpY 2TO Kaxidad enrHula
CONEepPXMUT 3apaHee OlpeleJIeHHOe KOJMYECTBO akKTMBHOIO BeWEecTBa,
PACCUMTAHHOTO IJI8 OKAa3aHMs XeJlaeMOTO TepaneBTUYeCKOTO HeicTBusd,

B CcodyeTaHMMm C NoOoOgxXoLAlUNVM @apMaueBTquCKMM SKCUUTIMEHTOM.
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AKTUBHOe coeIuHeHue MoxeT ObTb DHS0PeKTUMBHBEIM B UUPOKOM
mvarnasoHe INO3MPOBKM, M OOBYHO ero BBOOAT B ¢dapMaueBTUYECKU
50OEeKTUBHOM KOJIMYeCTBE. CrnenyetT [IOHMMAaTh, uTo baxkTUUeckKu
BEBOIVMOE KOJIMYECTBO COeIOMHeHus OyneT OonpeleyiAThCsa JedalvM
BpayoM B COOTBETCTBMM CO 3BHauMMeMyi OOCTOATENLCTBaMM, BKIIOYASA
COCTOSHUE, nomBepraemMoe JI€YeHMIo, BLIOpPAaHHEIM [IYyTb  BBEIEHUSH,
peasbHOE BBOIMMOE COeIMHEeHMe, BO3pacT, BeC M OTBETHYI pPeaxuuo
VMHIOMBUIOYAJIbHOTO TMauMeHTa, TAXKeCcTb CHMMITOMOB VY [NalUMEeHTa U TOMY
nonofHoe.

I8 TroJiydeHMA TBEpPObX KOMMNO3MUMM, TakKux Kak TableTky,
TJIaBHBI  AKTUBHEI  MHITPEIMeHT  CcMewuBawnT C  dapMaueBTUUECKUM

DKCUUTNIUMEHTOM C TOJIYYEeHUEM ’I‘BepL{OIZ npenpeuenTypHoﬁ KroMnosumuumnum,

coaepmameﬁ TOMOTEeHHYIO CMeChb coedMHeHMA rno HacToAdAueMy
VIBOéepTeHI/IIO. Kormpa JaHHbBIE npenpelenTypHbe KOMITO3MLUUN
YIIOMMHAKTCHA Kak I"OMOT'€HHEIe, aKTVBHBINA VMHITpEeOIMeHT OBBIUHO

PaBHOMEPHO MOMUCIEepTMPYT B  KOMIO3MUMM TakuM obpasoM, HUTOOH
KOMIMO3MUUA MOTJla OHTb pas3iesjieHa Ha PaBHO 30QEeKTUBHBIE €IVMHUUHEIE
[OBUPOBAHHBIE JieKapCTBeHHbe (QOpMBI, Takue Kak TabJeTKy, NUI0IN U
KarcyJmnsl. JaHHYIO [pedpelelTypHyl KOMIO3UUMIL 3aTeM pasnesdinT Ha
eIMHNUYHBIE INO3MPOBAHHBIE JIeKapCTBEHHble (QOpPMB!I BhHIlEYyKas3aHHOT'O TUMNAE,
comepxamve oT, HanpuMmep, npumepHo 0,1 10 nprMEepHO 1000 M
AKTUBHOTO MHIpPeOMeHTa 10 HacTosAmeMmMy n300peTeHMo.

TabaeTKyM MM NUIIAM 10 HaCTOofAWeMy W300peTeHMO MOTYT OHThb
MOKPLITE OBOJIOUKOM WM COCTaBJIEHH IpyruMM oOpasoM AJA MOJIyJdeHUs
NO3UPOBAHHOM JIEKapPCTBEHHON bopmel, namouen npeuMymecTBO
MPOIOOJIXKUTENIbHOTO HNeicTBuA. Hanpumep, Tadnerka WaM OWIOIA MOTYT
BKJIOYATH KOMIIOHEHT BHYTPEHHEeM MO3bl M KOMIIOHEHT BHEeWHen O3,
Tre TNOCJeIdHMIM MMeeT BUI KOHBepTa nOJsa Nepporo. JBa KOMIOHEHTAa
MOTYT 6OHTbL paslelieHb PaCTBOPUMEIM B KUIEYHMKE CJI0eM, KOTOPL
CJIYXUT  OJiIS [POTUMBOIEMCTBMA  paspylleHrio B XeJyoke U IeT
BO3MOXHOCTb BHY TPEHHEMY KOMITOHEHTY MPOXOONTE B
IBEeHanLaTUIEPCTHYK KUWKY WM 3aMelJIiTh CBOe BHCBOOOXIOeHMe. IJa
Takux  PaCTBOPMMEIX B  KUIIEUHMKE  CJIOEB  MOXHO  UCHOJIB3OBATH
MHOXECTBO MaTepuasioB, BKJO4Yasd pPHAL [OJMMEPHEIX KMUCJIOT ¥ CMeCewN
NOJIMMEPHBEIX KUCJIOT C TakKuMM MaTepuayaMM Kak Wesulak, L1 TUJIOBBIN

crnupT M aueTaT LeJJIIJIO3H .
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Xvnokmue  QopMH, B KOTOpHE COEeIOMHEHMA ¥  KOMMNO3MLMM IO
HacToAmeMy M300peTeHuio MOTyT ObiTh BBEeIEeHB IJIA [epopasibHOTO
BREeNEHMS MJIM BBEIEeHMS NyTeM MHBEKLUMM, BKJIOUaT BOXHBIE pPaCcCTBOPEH,
Mo aXOOALVM ofbpasom apoMaTU3UPOBAaHHBIE CUPOIH, BOIHEIE W
MacCJigHBEle CYCNeH3UM U apoMaTUs3VPOBAHHBEIE BMYJLCUM C  [NOMIUIEBEMU
MacJaMy, TaKUMM KaK XJIONKOBOE Macljlo, KYyHXyTHOE MacJjio, KOKOCOBOE
MacJIiO WM apaxMCcoOBOE MacJio, a TakKXe DBJIMKCUPB M aHaJOTMYHEIC
bapMmaueBTHYECKME HOCUTEJIN.

KoMOO3MLUMM IJIS MHTAJlAaUMUM UM MHCYQOIAuMM BKJIIOUAT PacTBOPEH
" CYCrieH3umn B bapMaleBTUUECKHA rpreMJIeMbIX, BOIIHEIX 18287
OpTaHMYeCKUx PacTBOPUTENAX, WIM UX CMECAX M [NOPOUKN. Xuokue wuiau
TBepObe KOMIOBMLMM MOTYT COIEepXaTb (QapMaleBTUUECKM [PpNeMJIEMBIe
DKCUUIIUEHTE, Kak OMNMCaHO BHILIE . B HEKOTOPHIX BapMaHTax
OCYWEeCTBJIEHNSA, KOMIIOBULIUA BBOIAT yepes poT NI HOCOBOM
OBIXaTeJb HbIM nyThb oI5 MECTHOT'O 1282871 CUCTEMHOTO OencTBeus.
KOMMOBULUMM B MeTaJlJIM4EeCKOM KOHTEeMHepe MOXHO PacreuidTe C NOMOUEBIO
MHEPTHBIX Ia3oB. PacneuiseMsie pPacTBOPHI MOXHO BOBIXaTh
HEMOCPEeINCTBEeHHO M3  pacleuIsomero yCTpOMCTBa WM pacrbeuigomee
YCTPOMCTBO MOXeT OHTb [NPUCOEOMHEeHO K Macke nna  Juia  Win
OeIXxaTeJIbHOM  MalMHe C MepeMeHHBM  T[IOJIOKUTEJIbHBIM  JaBJIEHMEM.
PacTBOpH, CYCIIeH3UU  WIu rNopowKooOpas3HLe KOMIIOBULMM  MOXHO
BBOIMUTH rnepopa’sibHo nnm HazaJIbHO ns YCTPOWCTB, KOTOPHE
NOCTAaBJIAKT rpernapar NoaxonAuuM oOpasoM.

KoJMYeCcTBO BROIOMMOTO IAUMEHTY COeIVMHEeHMS WM KOMIO3MUMN
6yneT MeHATbLCH B BaBUCMMOCTM OT TOIrO, YTO BBOINTCH, ULeJM
BReIOEHNSA, TaKkoM Kak rnpodmslakTvMka MM Tepanusd, COCTOSHUSA
nauMeHTa, crnocoba BBEOEHMS U TOMy MNOOOOHOTO. B TepaneBTUYECKUX
NPUMEHEHMUSAX KOMIIOSMUMM MOXHO BBOAOUTH IaUMEHTY, YyXe CTpalallleMy
oT =abdosieBaHuA, B KOIMYECTBe, IOOCTATOYHOM [OJIA WUI3JEeUeHMA WM IO
KpalHell Mepe 4YacCTUYHOM I[PMOCTAHOBKM CHUMIITOMOB 3aboJiIeBaHUA M ero
OCHOXHeHUM. D2bdbexkTuBHBEE nOO03b OyOyT 2BaBUCETb OT BOJIE3HEHHOT O
COCTOSHUA, TMNOABEPTraeMoTo JIEUEHUIO, a Taxkke OT TOUKM 3SpeHMA
jedamero Bpauya B 3aBUCMMOCTM OT QaKTOpOB, TaKMX Kaxk TAXECTH
zaboJsieBaHusa, BO3pacT, Bec u ofuee COCTOAHME NauyeHTa u TOMy
nogoBHOTO.

KomMmriozmnumnm, BROIOMMEIE MMalMeHTy, MOITYyT ABJIATbBCH onmcaHHbBIMN
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Bbllle KOMIIOSUUMAMM. [JaHHBIE KOMIO3ULMM MOTYT OBITE CTEPUTIN3OBAHE

OBBIUHEIMM MEeTOLaMyl CTepuiM3aumMm WM OHM MOTYT ObITE CTEPUIIMBOBAHE

duiiE TPOBaHUEM. BoaHeIE pPacTBOPE MOI'YT OBTb  YyNaxkOBaHb  IJIS
pVYIMEHEeHNS B TOM BUIOE, B KOTOPOM OHM HaxoOAaATCH, WU
JIMOPMIIM3OBAHE, " JIMOPUIM3OBaHHEIE rnpenapatThl oBBbe IMHAIT co

CTEepWJIbHEIM BOIHEM HOCKUTEJIeM [epel NprMeHeHumeMm. PH npenaparos
coemmMHeHMut OBHuYHO OyneT COCTaBJIATE Mexny 3 U 11, HoJee
npeanouTuresisHo orT 5 no 9 u Haubosiee MPenrnodTuTes]bHO OT 7 no 8.
ClenyeT I[IOHMMATb, UYTO I[IPMMEHEHME HEeKOTOPBIX W3 BHIUEYNOMSAHYThHIX
SKCUMMMEHTOB, HOCUTeJeln wuin crabuams3aTopoB OyneT MnNpuMBOOMTH K

ofpas3oBaHMio GapMaLeBTUYECKUX COJIeN.

TepanepTndeCcKas JO3MPOBKA coeauHeHUMm 1o HacTodaueMy
MBO@peTeHVIIO MOXeT MEHATBCH B CcCoOoTBETCTBUN, HanpuMep, C
KOHKpeTHbBIM rnprMeHeHneM, J1d KOTOpPOTO NpoBOINTCA JiedyeHue,

cnocoboM BBeIEeHMS COoenVHEeHMsA, 3OopoBbeM U OOWMM COCTOAHUEM
nauMeHTa ¥ TOYKOM 3peHMA Jledamero Bpada. [loJsid WM KOHUEHTpauns
coemuMHeHus 1o u3obpeTeHMo B OQapMaleBTUUYECKON KOMIO3MUMM MOXET

NBMEHATbCHA B 3aBUCMMOCTM OT pAla @aK’I‘OpOB, BKRJIIOWas IOO3MPOBKY,

XUMUUECKME XapaKTepUCTUKM  (Hanpumep, TIuiapodobHOCTE) ¥ 0OYyTh
BBEIOESHUA, Hanpumep, coeovHeHMs Mo u3obpeTeHuo MOTyT OBTb
obecnedeHsl B BOIHOM dU3BMOJIOTMYECKOM OydepHOM pacTBope,

conepxameM npumepHo or 0.1 OO NprMEpPHO 10% Bec/o6 coenuHeHUA
1S NapeHTepalibHOIoO BBeneHusa. HekoTopele  TUNMYHBIE MHTEPBAJb
IOBUPOBKM COCTABJAKT OT NPMMEPHO 1 MKID/KI OO [MPMMEPHO 1 r/kr
Beca TeJa B CYTKM. B HEKOTOPHX BapumaHTax OCyWeCTBJIEHUA,
nManazoH  OOBMPOBKM cocraBnser oT npumepHo 0,011 MI'/KT OO
npumepHo 100 Mr/xr Beca Tesia B CyTkM. JIO3MPOBKA BEpPOATHO dynmerT
3aBMCETbh OT TaKMX [EepPEMEeHHBIX Kak TUMl M CTerNeHb IPpOTrpeCcCcMpOoOBaHMA
3aboJIeBaHUs UM HapylleHus, obmee COCTOAHMEe 3H0POBbA KOHKPETHOI'O
rauMeHTa M OTHOCUTEJSILHOM BMOJIOTMYECKON 30OeKTMBHOCTU BEHOPAHHOTO
coenmVHeHMUs, peLenTyps SKCUMMMEHTa ¥ NyTy BBeneHus. OSPPeKTuBHEIE
03B MOTYT OBTH BKCTPAaNOJMPOBAaHE M3 KPUBEX [OO3a-O0TBET B TECT-—
cucTeMax 1n vitro MM Ha XMBOTHHX MOIEJAX.

KoMmoosuumMy IO  U308peTeHMI MOTYT HOOMNOJIHMTEJIhHO BKJIOYATH
ONHW WM HECKOJbKO IOMNOJHUTEJbHEX ¢$apMaleBTUYIECKUX AT'CHTOB,

TakKmx Kak XI/IMI/IOTepaI—IEBTVIquKVIﬁ areHT, crepounn,
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NMPOTUBOBOCIIaJIMTEJIEHOE coenIMHeHMre WM VIMMYHOCYNpeCcCcop, NnprMepPsl
KOTOPLIX TMEPEeUYMCJIeHbl BLIIE B IJaHHOM OIIMCaHMM.

MeuyeHrle COeIMHEeHMs M MeTOOEl aHaJlM3d.

JpyToM acrexkT HacCToAWeTro M300peTeHMsa OTHOCUTCA K MEeUeHbM
coeOguHeHMUaM o m3ofpeTeHMHO (PadMOaKTMBHO MEUEHHBM, dNypeCUEeHTHO
ME@UEHHBEIM M T.I.), KOTOpkle MOIJM Obl OLITb [1OJI€3HBMM HE TOJIBKO B
criccoBax BM3yaJMsauuy, HO TakKxe M B aHalamsax, Kak in vitro, Tak
u in vivo, 478 Joka;mMsauMM M KOJIMUYECTBEHHOM OLEHKM JAK B
obpasuax TKaHeNn, BKJroYas TKaHM UeJjioBexka, " IJIA nneHTubdnKaumum
JIMTaHIOB JAK nyrem MHIMOUPOBaHNA CBA3bLIBAHUA MEUEHHOTO
coenMHeHusa. CoOTBETCTRBEHHO, Hacrodumee msobpeTeHue BKRJIIOUAET
aHanmze JAK, KoOTOpEHE conepXaT TaKue MedeHble COENMHEHWMA.

HacTosamee wn300peTeHMe OONOJHUTEJNBHO  BKJOYaET M30TOMNHO-—
MEeUEeHHBIe COoeIVMHEeHNA ro nzo0bpeTeHnn. «VIBOTOMHO» WUJ
«pPanViOaKTMBHO» MEUEHHBIM COeIMHeHueM ABJAETCA coennHeHune Io
n30BpeTEeHNo, B KOTOPOM OAMH WM HECKOJIBKO AaTOMOB 3aMEHEHO WJn

3aMenleHo Ha aToM, MMepuM AaTOMHVYID Maccy WM MaccoBoe dWHNCIIO,

OTJAMYHOE OT AaTOMHOM MacChl MWJAM  MAcCOBOITO  duCIa, OBBIUHO
OBHAPYXMBaEMbIX B npupone (r.e. NPYPOIOHO CymeCcTRBYyoLME) .
MMooxonaume  PanyvOHYKJIMILL, KOTOpEE  MOTYT  OHTb BBEIEHb B
coeaMHEeHMU rno HacTodmeMy  M300peTeHM BKJIOUAT, HO He

OPPAHUUYMBATCA YKa3aHHbBM ’H (Takxe mumeTcH Kak D s menrepusd),
3y (Taxxe nuueTrcda kaxk T nid TPUTUA) , 11C, l3C, 14C, 1%% ]BN, 15O,
170’ 180, 18F’ 358, 36Cl, BZBr, 75Br, 76817 77Bry 1231, 1241, 1257
131I .

XapaxTep panvoHyKInIa, KOTOPBINA BBOIOAT B HacTosaume
pagvoaKTVMBHO MEUeHHbe COeIVHEeHUS, ByneT 3aBuceTb OT KOHKPETHOTO
NpUMEHEeHUs TaKoTO PalMOaKTVMBHO MEUEeHHOTO COelNMHEHMA. Hanpumep,
N8 BBEOEeHUS MEeTKM B MeTasjJlIonpoTeass 1in vitro M KOHKYPEHTHHX
aHannM=0B HauboJsiee MOJIe3HBMU OYIOYyT COeOUHEHUS, B KOTOPHE BBEIOEHE
3H, 14C, 82Br, 1251, 13lI, g, Ioa T[pVUMEeHEeHuNn B obyacTtu

pamMOaKTUBHOM Bu3yajm3auuyu HamuboJsee MOJIe3HbMM eyoyr ‘¢, 'F,

1
lZSI 1231, 241

, , B'1, ™Br, "*Br wim "'Br.
CrenyeT NOHMMATH, WTO «PaIMOaKTUBHO MEYEHHOE» WM «MedeHOe
coemMHeHMe» MNPeNCTaBJAeT CcoBojl COeOMHEHMe, B KOTOpOEe BBENeH IO

KpanHen Mepe OIVH pPanVoOHYKJIVI . B HEKOTOPHIX BapuaHTax
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OCymeCTBJIEHNS, PAaIVOHYKJIMI BeOMpPAKRT M3 TIPYNINEH, cocrosmer u3 °H,
lag, 1259, 35g o 2Ry,

Hacrosamee nzobpeTeHue MOXeT LOOIOJIHUTEJIbHO BKJIIOYAThb
CUHTeTHUYeckMe cnocobel i BBeIeHMS PaluoM30TONOB B COEIMHEeHUA
rno M300peTeHno. CUHTeTUYeCKune Croco0Bu IJ1d BBEEeHUHA
pPamMoM30TONOB B  OpTaHuMdYecKue COeNMHEHMA XOpoWwo M3BECTHHE B
maHHOM ofJylacTM M OBBUHOMY ClleuraamcTy OynoyT O4YeBMIHH crnocobH,
NpYMEHMMbIe IJig COEIMHEHMU Mo M300peTeHM.

MeueHoe COeIMHEHMEe TI0 U300peTeHMI0 MOXHO MWCIIOJNb30BaTh B
CKPMHMHIDOBEIX  aHanmMsax IJAd UIOeHTUudUKaUMM/OLeHKY COEeIUHEHUNA.
HanpumMmep, MoxeT OBTb INpoBedeHa OUEHKa CrnocoBHOCTM CBA3bBBaThH JAK
BHOBb CMHTE3MPOBAHHBIX WM MAECHTUOMUMPOBaHHBIX coeoMHeHuUm (T.e.
TECTVPYEMBIX  COEIMHEHUM) , KOTOpPLIE  ABJIAITCSA MEUEHHBMM [yTeM
MOHUTOPUHT'E MBMEHEeHMS UX KOHLUEHTpauuy Npy KOHTAKTVPOBaHRMM C JAK
MOCpenCcTBOM OTCJHIeXuBaHMa MeTku. Hanpumep, MOXET OblTE MNpPOBEHEeHa
OLEeHKa CIOCOBHOCTM TEeCTUPYEMOTO COeIMHEHMS (MeueHoe) yMEeHbUAaThb
CBsBBIBAHME OPYyI'OTO COeOVMHEeHusa, MUl KOTOpOor'd M3BECTHO, HWTO OHO
ceaspBaercs ¢ JAK (r.e. craHmapTHoe coenuHeHue). COOTBETCTBEHHO
CrioCcoBHOCTh TeCTUPYEMOIO cCoeIVHEeHUda KOHKYPUPOBATH co
CTAHIAPTHEIM COEIMHEHMEM 3a CBA3bBBaHME C JAK HernocpeInCTBEHHO
Koppenupyer ¢ ero addMHHOCTBI CBA3bBaHMA. HaoOOpPOT, B HEKOTOPHIX
IPpYyTMX CKPVMHMHTOBHIX aHajn3ax CTaHDapTHOe CcoennHeHne ABJIACTCA
ME4YEeHHbBIM, a TecTupyeMoe COeIVHeHMe He  ABJIAeTCA  MEeYeHHBM.
COOTBETCTBEHHO KOHTPOJIMPYIT KOHLEHTpauuio MEYEeHOTO CTAaHINAapTHOI'O
COoenMHeHMs OJ8 OLEeHKM KOHKYPEHUMM MeXIy CTaHIapTHeM COeIMHEHNEM
14t TEeCTUPY EMBIM coelMHeHue u TaKUM obpasoM onpenesfanT
OTHOCUTEJLHYID abdMHHHOCTL CBSAS3BIBAHUA TECTHPYEMOTO COEIMHEHNA.

HaBopeul

HacTosumee wm300peTeHne TakKxke BKoYaeT QapMaleBTUYECKMNEe
HabOopL, KOTOpPEE MOTYT MCIIOJb30BaTbLCHA, HANPUMEp, I8 JIEHCHMA MM

npodniakTuky JAK-CBA3aHHBEIX 3aB0JIeBaHUM WMJIM HapyWeHWM, TaKMxX Kak

pak, KOTOpPLIe BRJIOYAKT OIVH I HEeCKOJIBKO KOHTeﬁHepOB,
comepxammx @apMaueBqueCKyw KOMITIO3MLUUIO, BRJIIOYAKWYO
TepaneBTnN4deCKM sbdbexkTUBHOE KOJIMUYeCTBO COedMHEHNUA o

nsobperTenuo., Takue HaAOOPL MOTYT IOMNOJHUTEJBHO BKJIOYATH, INpH

XeJilaHunm, OIOVIH nJi HECKOJIbKO Pa3JIMYHBIX OBBIUHBIX KOMIIOHEHTOB
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bapMmaueBTHUUYeCKkMx HaAOOPOB, TaKMX Kak, HaNpuMmep, KOHTENMHEPH C
ONHVM WMJIM HECKOJbKMMM O(QapMalleBTUUECKM [IPUEMIJIEMBEIMM HOCUTEJISAMM,
OOMNOJIHUTEeJIbHEIE KOHTeMHepsl u T.n4., 4YTo Oy»neT O4YeBUIHO 1A
crieuManucTa B IaHHOM objacTu. MHCTpykuuyu, JmOO B BuUIE BKJAALUEN
WUIM DBTUKETOK, yKas3bBawlyme KoJMuecTBa KOMIIOHEHTOB IJis BBEINEeHUA,
yKasaHua Jig BBeIeHus u/uiam yKasaHus [JIA CMEeWVBAaHUA KOMIOHEHTOB
TakXe MOTYT ObTb BKJKOYEHB B Habop.

zobpereHue OyneT Oojee noAapoOHO  onMcaHO C  [IOMOUBIO
KOHKPEeTHBIX [IPVYIMEPOB . Crenymouue rpyMePEl rIpUBe OEeHb B
WIJIIOCTPATUBHEX — LeJssx M He [pelHasHadeHel MJIg  OTpaHu4eHus
nsobpeTeHus kKakuM-Jmbo obpaszom. Cneumanucram B ODaHHOM obJsiacTu
ByneT JIETKO [MOHSTHO MHOXECTBO HEKPUTUMUYECKMX NapaMeTpoOB, KOTOPHIE
MOTYT OBTb M3MEHEHbl WM MOIMOUUMPOBAHBEl C IMOJIyYeHMEM [0 CyUeCTBY
TaKVUX Xe pesysbTaTOB. B COOTBETCTBUM C MO KpanHel Mepe OIHMM M3
OMNMCAaHHBIX RBIeCh aHaJM30B ObJIO YCTAHOBJIEHO, UYTO COEeIUHEeHMA TII0
nsobpeTeHn ABRNATCA MHTUbOuTopamm JAK.

[1PVIME PBl
Npumep 1: 3-[3-Merun-1- (1H-nuppono[2,3~-b] nupnaun-4-nn) -1H-

nupason-4-un] 6eRB3O0HNTPUN

CN

N/ )

N
TN
-
NT R

Cramus 1. 1H-Tuppono[2,3-b]lnupunnH 7-0OKCKUA

K pacrBopy 1H-nuppono([2,3-b]nupuanHa (4,90 1, 0,0415 moub)
B BTUjalerare (41 wy, 0,42 wMonb) HobaBiuAaaM pPacTBOP MeTa-
xnopbeHzonHoM kuciyoTe (MCPBA; 9,3 r, 0,054 monb) B STMWIALETATE
(27 wMn, 0,28 wmome) npm 0°C. PeakUMOHHYIO CMeCh 3aTBepleBasa,
korna noBarnsgay ~20 ma pacrtsBopa MCPBA. IOINOJIHUTEIBLHO noBaBJIASIN
~10 wMJI ®TujaaueTar K o B3ToM  cMmecu, Tak dJdTobe  00pas3OBHBAJICA
pacTBOp. PeakUMOHHYK CMECb OCTaBJIAJAM HarpeBaTbCa IO KOMHAaTHOM
TemMnepaTypu (K.T.) M nepemMeuyBaJM B TeUEHME HOUM,  3aTeM
oxnaxnanu no 0°C, owuisTpoBanAM ¥ IPOMBEIBaJM 3TUJIALETATOM TPU

paza, noayuas 10,94 1T BJaxHOT'o TBEPIHOIO BelecCTRa. BiaxHoe
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TBepnoe BemecTso (8,45 1) 3areM CyCrneHIMpOBaay B BOXLE (35 Ma),
M K CycrneHsum pnobaBisaM o kamiaMm 13 M1 HaCHIUWEeHHOTO pacTBOpa
Na,COs3, n [MOJIYUEHHYO CMecChb repeMeulMBan rnpu KOMHAaTHOM
TeMnepaType B TedeHme Houm. CMech 3aTeM oOxXJaxaaau Ino 0° ¢,
dUIBTPOBANM M I[IPOMBIBAJIM BOIOM (x4), nmnonyuas 3,55 1 OJsenHo-
nyprypHOro TBepNOT'O BemeCTBa, KOTOpOe CyWWM Npu 40°C B TeudeHUue
Houy, noJiydas LeJjieBoM nponykT (2,47 1, 44,4% BBIXOI) .

'H gMP (400 MI'u, CDsOD): & 8,2 (1H, m: 7,95 (1H, @i 7,5
(1H, n); 7,2 (1H, m); 6,65 (1H, m) . Macc-cnexTp (M+H)": 136.

Cramusa 2. 4-Xnop-lH-nuppono[2,3-b]nupnanH

K posoBoMy pacTeopy 1H-nupposo(2,3-b]nupuanH 7-okCcurna
(2,47 v, 0,0184 mosb) B InMeTHUIdopMamMmie (IM®) (13,3 ma, 0,172
MOJIb) moBaBianaM MeTaHcynbboHmnxsgopun (4,0 wi, 0,052 wmMomnb) r1pu
50°C, ¥ posoBas oKpacka W3MeHAJacCh Ha OpaHXeByKL. PeaKUMOHHY
cMech HarpeBasu npu 73°C B Teuenue 2 4Yacos, 3aTeM oxJaxhaia Io
40°C. IoBaBnanu Boay (35 Mi), U MOJYUYEHHYI CYCHEH3MI0 OXJiaxAaJs
npu 0°C. NaOH poGaBnianu IJis LOBeOeHua pH cMecru OO NPYMEPHO 7.
CMmech OGUILTPOBAMM ¥ NPOMBIBAAM Bomow  (x3), noJsydas 3,8 1
BJIAXHOTO OJEeIHO-OPaHXeBOT'0 TBEpPIOrO BelecTBa, KOTOpOoe Cyln
npu 40°C B TedeHMe HOUM, [OJydas MNPOIAYKT (2,35 o, 82,2% BEIXON).

'y gMP (400 MI'y, CDCliz): & 10,8 (1H, yuup.); 8,21 (1H, m;
7,41(1H, n); 7,18 (1H, n); 6,61 (1H, @n). Macc-cnexkTp (M+H) ":
153.

Cramus 3. 4—(4—Bpom—3—meTmn—1H—nmpa30n—l—Mn)—lH—

Br
7
N

B
Ny

nuppoJsio [ 2, 3-b] nupuinH

Cmece 4-xjop-1H-nupposo(2,3-blmmpnanna (0,050 T, 0,00033
Mosib) wu  4-Bpom-3-merun-1lH-nupasona (0,10 1, 0,00066 mMoOJIbL)
HaTpesamu npu 130°C B TedeHre HOUM. PEAKUMOHHYI CMECh 3aTeM
nongeepranm KOJIOHOWHOM Xpomarorpaduu (sionpoBaHue 5% MeOH/IOXM,

0,5% NH4O0H, Ha cuaukarene), nosayuyas 80 wMr ©OJeOHO-XEJTOTIO
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TBEPOOTO BElWecCTBa, koTopoe pacTupaau ¢ MeOH (1,5 wmi), nonaydasd
nponykT B Buie OJeOHO-XeJITOI'O TBEepAOoTO BelleCTBa (44 wMr, 44%
BBIXOX) ,

'H gMP (400 MI'u, CD3OD): & 8,32 (1H, c); 8,25 (lH, m); 7,6
(1H, <); 7,45 (1H, nm); 7,37 (1H, m; 6,96 (1H, n); 2,4 (3H, c).
Macc-crnekTrp (M+H)": 276.

Cramvsa 4. 3-[3-Merun-1- (1lH-nuppono[2,3-b]nupunona-4-umn)-1H-
nupazon-4-1i] OeH30HUTPUII

Cmech 4- (4-Bpom-3-MeTus-1H-nmpasomn-1-nun) -1H-nupposo[2, 3-
b]nupuanHa (0,032 r, 0,00012 wmousb), (3-umaHodpeHus1) BOPOHOBON
kucsaoTer (0,027 v, 0,00018 wmouss), kapborara Hatpua (0,032 1,
0,00030 wmonb) wu Terpakuc (TpudpeHmndocoduy) nannamma(0) (7,0 wmr,
0,0000060 monb) B 1,2-mmmeroxcuarane (0,3 mi, 0,003 wmosp) wu
some (0,3 wi, 0,02 wmomb) HarpeBamum npu 130°C (oOpasyercs
XMIKOCThL, HO MMepmas »OBa CJosa) B TedeHue 4 dYacoB. PeaKUMOHHYK
cMech  3aTeM  OXJiaxnaJM OO  KOMHATHOM  TeMlepaTypd (K.T.),
OUJILTPOBANY M [POMBIBANM BOJOM (x2) ¥ IOMMETUJIOBEM 3QMpoM (DME)
(x2), noaydas T[ponoykT B Buae OJeOHO-OpPaHXeBOTO  TBEpIOoTo
pemecTea (15 Mrp, 44% BeIXOQn) .

'Y gMP (400 MI'u, CDsOD): & 8,57 (1H, c); 8,31 (1H, m; 7,8
(24, w™m); 7,75 (2H, wm); 7,55 (1H, c¢); 7,45 (2H, ™m); 7,01 (1H,
n); 2,6 (3H, c). Macc-cnexkrp (M+H)": 299.

NpumMep 2: TpujpropaueraTHas CONb (2E) -3~ [3-Memun-1- (1H-

nuppono [2, 3-b] nupumnu-4-un) -1H-nupason-4-un] akpuioHuTpnia

CN

\

/
N, )
N

D8
Z~N
H

N TOYK

Cragua 1. 4-Bpom-1lH-nmpposno([2,3-b]nupnonH

K pacreBopy 1H-nupposo([2,3-blmupuonn 7-oxcuna (8,0 r, 0,060
MOJIb) , MOJYYeHHOMYy CrocofOM, ONMCaHHEM B rnpumepe 1, cramamsa 1, B
IM® (100 M, 1 moJsb) OOBABIIAAM METaHCYJbOOHOBEV aHIMIPKUI (20,8

T, 0,119 wmMouJb, B BUIEe 4YeTHpex Iopumi) npu 0°C. CMmechb
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nepememueasy rnpu  0°C  JgonosiHUTENbHO B TedeHume 20 MMHYT C
nocsenyioumuM noBaBJeHMEeM TeTpaMeTusaMmoHuitpommna (23,0 r, 0,149
MoJIb) . TIOJTy4YeHHYK CMeCh [epeMewyBanyM B TedeHue Hodm. [Jobarianu
Bony (0,1 ), wn Habmojamm JEerKyln SK30TepMMYEeCKY pPeaklyo.
IoB6aBaaaM pacTBOp TUApOKCcKMAa HaTpusa B sBome (12,5 M, 12 i) nna
noseneHus pH cMecu no npumMepHo 8, C rnocrenyoumM OOOaBJIeHNEM
~0,25 1 BomOel. [loJlydeHHYIO CMeCh NepeMeurBaJM HOOTNOJHUTENBHO B
TeueHMe 2 4Yacos, 3arTeM ¢uiabTpoBasM. [loslydeHHOE TBepIoe BeleCTBO
npoMmelBasM  BOImoW x3, nojaydas 6,72 T KpPacHOBATOTO TBEPHOTO
pemecTBa, KoTopoe cymuau npu 50°C B TeueHMe BBIXOLHBIX HOHEN,
nojgydas nponykrt (5,75 r, 49% BbXOLn) .

'H gMP (400 MT'u, CDCls): & 10,8 (1H, yump.); 8,2 (1H, m);
7,41 (14, nm); 7,19 (1H, m); 6,61 (1H, =n). Macc-cnekTp (M+H) *:
196.

Cramousa 2. 4—BpOM-1—[2-(TpMMeTMHCMHMﬂ)STOKCM]MGTMH—IH—
nvppoJsio (2, 3-b] nupuanH

K pacreopy 4-6pom-lH-mmpposo[2,3-blmmpuonHa (6,2 1, 0,031
MoJb) U [P~ (TpUMeTUICUIMII) 3TOKCH ] METUIIXIIOPKAA (6,7 wMn, 0,038
Moab) B IM® (62 mi, 0,80 momb) mobamnanu ruapun Hatpusa (1,5 1,

0,038 wmomsb) npm 0°C, ¥ NOJYYEHHBHM pPacTBOP CTaHOBWMIICA MYTHEBIM.

CMech nepeMemwmBaly OOMNOJHUTEJNBHO B TeueHue 4 4YacoB, 3aTeM
pas30aBisaIM  MeTuI-TpeT-OyTMUJIOBEIM  20MpPOM (MTBE). OpraHud4eckun
CIION  OTHEeNsNM U [OCJeNOoBaTeJIbHO  I[POMBIBANM  BOIOM (x2) "

HACBIEHHLEM BOOHEIM pPAacCTBOPOM cosm. OpraHuueckyion o¢asy cyuwmim u
KOHLLEHTPMPOBaiM B BakyyMme, nojgyuas 14,1 T npoaykTa B Buiue
6J1eIHO-OPaHXEeBOIO MacJa. MacJo ouumaam KOJIOHOYHOM
xpomMaTorpaduen, BIONPY A CMECBI0 5-20% s3TuJalueTaT/ITeKCcaHsl,
rnoJslydas OUMIIEHHBIT NMPOOYKT B Buae OeCLUBETHOTO Maclia (9,66 T, 94%
BEIXOI) .

4 AMP (400 MI'u, CDCls): & 8,2 (1H, m); 7,49 (1H, m); 7,19
(1H, n); 6,62 (1H, =m); 5,78 (2H, c¢); 3,6 (2H, 7); 0,98 (2H, T);
0,0 (9H, c). Macc-crnexTp (M+H)": 326.

Cragusa 3. (2E)—3—[3-MeTMﬂ—l—(lH—nMppono[Z,3—b]nmpmnMH—4-
i) - 1H-nupaszon~4-wi] akpuiloHUTPUI

PacTBOpD 2-NPONEeHHNUTPUI1a (0,043 MJT, 0,00065 MOJIb ) ,
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6uc (rpudeHmnnpocdnn) namaonm (I11)  xjopuzna (0,0091 1, 0,000013
MOJIb ) , 4- (4-6pom-3-MeTusi-1H-nupazon-1-wmi) -1H-nupposio [2, 3-
blnupummHa (0,036 1, 0,00013 wMosb), ¥ TeTpasTUIaMyHa (TEA)
(0,15 miu, 0,0011 monb) B OM® (0,15 mm, 0,0019 monsb) nonaeprahm
MMKPOBOJIHOBOMy ofJydenmo npu 120°C B Teuenme 2 uyacosB. PacTBop
saTeM pas0aBJANM 3TWIALETAaTOM M [POMLBAJIM MMOCJIENOBATEJbHO BOLO
(x2) 1 HacChIleHHEM pPacTBOPOM cosu. OpraHudueckyw Oasy cywuam u
KOHLUEHTPpMPOBaAM B BakyyMmMe, [ojiydad 62 MI' NpoOOyKTa B BUIE
OpaHXeBOIO  TBEpOOrOo  BeuecTBa. OpaHxeBOe  TBepnoe  BeUWeCTBO
ouMmanas C roMouel npenapaTtuBHoM XX/Macc-CneKTpoOMeTpuy, nojydas
12 Mr He COBceM 0eJijoro TBepIoro BewecTsa B BuIoe com  C
TpudropykcycHoy kucyoron (TOYK), koTopyw pacTupansnm cC MTBE (1
MJ1), T[OJydas OYMIEHHEIM MNPOINYyKT B Buae OJEeNHO-3eJIeHOTO TBEepAoIo
pemecTBa (cyumsy npu 60°C B TeueHme 4 uvacos, 9 mr, 28% BHIXOI) .

H sAMP (400 MI'u, CDsOD): 2:1 COOTHOWEHME TPaHC—:UUC-
n30MepoB. [J1A TpaHCc-u3oMmepa: d 8,95 (NH, 1H, c); 7,75 (oneduH,
14, 1); 6,1 (onedun, 1H, 1); 2,45 (Me, 3H, c). Macc-cnekrp
(M+H) +: 2409.

Npumep 3: 3-[3-Merun-1- (1H-nuppono[2,3-b] nupupuu-4-nn) -1H-

nupason-4-un) nponaHHUTPUI, TpudTOopaueTaTHas CONb

CN

/]
N. )

N

TN
I P

H TovK
Cmechb (2E)—3—[3—MeTMH—1—(lH—nMppono[Z,3—b]nmpmnMH~4—Mn)—

1H-nupason-4-un) akpuioHurpmia, cojb TOVK, (0,0050 r», 0,000020
MOJIb, TMOJIYYeH B COOTBETCTBMM C MPpMMEpPOM 2) ¥ najulainsa (5,8 wmr,
0,0000054 moss) B MeraHose (1 mi, 0,02 monk) m 1,2-muxjopaTaHe
(1 mu, 0,01 Monp) perasupoBaJ M U 3aTeM lIepeMelrBajM B aTmocohepe
BoJOpPOLAa B TeueHue 3 Yacos. PeaKUMOHHYIO CMeCb 3aTeM dUbTPOBAU
1 OUIBTPAT KOHLEHTPMPOBANM B BaKyyMme, MoJyyas 8 MI' NpoayKTa B
BMIE He CoBceM 0eJioro TBepAoro BemecTBa. HeounmmeHHOE BEWEeCTBO

oumMmasu ¢ ToMollblo MpernapaTmneHor XX/Macc-CrnekTpoMeTpuy, MNojydad
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5,1 Mr 6esoro TBRepOoOTO BewecTBa B Buae coanm TOYK, KOTODPYIO
pacrtupasu ¢ MTB (1 w1), nosaydas NpoAyKT B Buoe OeJioro TBepOoTo
pemwecrea (1,7 mr, 34% BEXOI) .

'H aMP (400 MI'y, CDsOD): & 8,52 (1H, c); 8,35 (1H, n);
7,72(14, =n); 7,6 (1H, c¢); 7,38 (1H, m); 6,96 (1H, m); 2,7-2,9
(4H, M); 2,4 (3H, c). Macc-cnexTp (M+H)": 251.

Ipumep 13: 4- (4-%ernun-lH-ummpason-1l-un)-1H-nuppono([2,3-

b] nnpnaua

N
7\

LN

DR
NZ N

H

PacriaB 4-xsop-1H-nupposo (2, 3-b]lnupnonna (0,050 r, 0,00033
Mosib) B 4-denHun-1H-ummnpaszsone (0,24 r, 0,0016 w™Mosb) HarpeBam
npu 200°C B TedeHMe HOUM. PeaKUMOHHY CMEChb pacnpelensanm Mexny
sTUJlaleTaToOM M HachmeHHeM — pacTBopoM  NaHCOs, pasnensnm  u
opraHMyecKy Gasy I[POMBIBAJM HACBIEHHBM BOIHEM PacTBOPOM COJIM.
OpraHuMdYecKuy CJoM 3arTeM Cyuunu ¥n yhnapubBanau, MHNojgydas 250 wMr
OpaHXeBOTO Macja. Macjio xpoMaTorpadupoBasyu C KCIOJb30BaHMeMM 7%
MeOH/IOXM, 0,7% NH40H, ofpazeu B cucreMe pacrsopuTesen. Cobupanu
74 MI npooykKTa B BMIE OpPaHXEBOI'O CTEKJO00pas3HOTO BelecCTBa.
CreksiooBpasHoe BeWecTBO pacrTupanu ¢ ropsAudmm DCE (1,5 wi),
nonydas 51 MI' KOPMYHEBOTO TBEPAOTO BeWEecCTBa, KOTOpOe CyWIM Npu
60°C B Teuenue 4 uYacoB, noJyudas ueneson npomykr (50 wmr, 59
BBRIXOH) .

'H gMP (400 MI'u, mmmeTwicynbdoxkcunm (OMCO)): & 12,5 (1H,
c); 8,5 (1H, c); 8,4 (1lH, c¢); 8,38 (1H, m; 7,8 (2H, Mm); 7,62
(1H, m); 7,4 (3H, M); 7,3 (1H, wm); 6,81 (1H, n). Macc-cnexrp
(M+H)": 260.

Ipumep 14: [3-Mermun-1-(lH-nupposo[2,3-b]lnupuaun-4-mn)-1H-

nupason-4-un] nunepuani-1l-uiMeTaHoH
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Crammsa 1. 3-Metun-1-(1-[2- (TpyUMeTWJICUINI)3TOKCH]MEeTUII-1H~
nuppoJio [2, 3-b] nupuanH-4-mun) -1H-nupason-4-kapOoHoOBaa KuUCJOTAa

Mpu -70°C x pacreopy 4-(4-6pom-3-meTmi-1H-nmpason-1-wmi)-1-
[2—(TpmmeTmncmnmn)STOKCM]MeTmn—lﬂ—nmppono[2,3—b]nmpmnMHa (0,107
r, 0,000263 mosep) B TI'® (1 mMn, 0,01 mosb), ¥ H-OYyTWIUIMTUA B
rexcane (0,23 mn, 1,6M) mobasmsmm 0,5 r TBepnoro CO;. UYepes 15
MMHYT PpPeakUMOHHYI0 CMeChb TaCWuJu NH4,Cl. [HobaBnsanm sTUIIaAUETaT U

Bony. OpraHunyeckyio (asy MpOMeBasM HAaCHUWEHHEM BOIHBM PacTBOPOM

cosm u yrapupasnm, noJjiydJas 84 MT He coBCeM Besioro
CTeKJI00OPa3HOTO/ TBEPAOTO BeuecTsa. TBepnoe BelWeCTBO
XxpoMmaTorpadmpoBamn c MCMOJIb30BaHMEM cMmecu 50%

otunauerar/rexcade, 0,5% AcOH, ofOpaseu Ha cuwiukaresye, IMoJydasd
40 MI' OUMIWEHHOTO IMPONyKTa B Buie OeJIoro TBepnoro BewecTsa (37%
BEIXOI) .

'H gMP (400 MI'u, CDCls;): & 8,5 (1H, m): 7,45 (1H, m); 7,25
(14, =m); 7,02 (1H, ¢); 6,6 (1H, m; 5,75 (2H, c); 3,6 (2H, T);
2,48 (3H, c); 0,98 (3H, T); 0,0 (9H, c). Macc-cnekrp (M+H)":
372.

Cramus 2. 4-[3-Metun-4- (nunepuanH-1l-mixkapbonms) -1H-
nnpason—l—mn]~1—[2~(TpMMeTmncwnmn)sTOKCM]MeTmn—lH—nMppono[2,3—
bl nupuaonH

PacTrOp 3-meTun-1- (1-[2- (TpUMETUIICUIINIT) STOKCK ]| MeTMII~1H-
nuppoJo [2, 3-b] nupnanH-4-un) -1H-nmpasos-4-kapOoHOBON KU CJIOTH
(0,040 v, 0,00011 momp) (1:1 B AcOH) u N,N-xapOOHMWJIIMMMMIA3OJA
(0,035 r, 0,00021 mone) B TI'® (1 mn, 0,01 mosb) nepemMewrBaM B
TeueHue 1,2 4aca, Iocye dero nobaBiaanM NUINEPUONH (32 MKJI,
0,00032 wMonb). Eme yepes 2 dyaca [pobGarasaiau IpPyTyilo [OPLMIO
nurnepunvHa (15 MKJI) ¥ [IOJYyYEHHYI CMeChb [epeMelMrBaay B TeHeHUE

Houy. PeaklUMOHHYI CMECh 3aTeM paclpenesajm MexXIy STUJIaueTaToM U



99

BOIOM, ¥ TNpPOMBBaNM [OCJENOBAaTEJIbHO HACHIEeHHBM pacTBopoM NaHCO3
¥ HaCBUEHHEM pacTBopoM cosm. OpraHuueckyio ¢asy Ccyuwm U
yrapuBaJsu, nosgydas 49 MI' HeOUMUWEHHOIO IMpoayKTa B BUIE
OpaHXeBOTO MacJja/CTexkJooOpa3Horo BeumecTBa. HeouuileHHBI [OPOOYKT
XpoMaTorpadmpoBanu C VICIIOJIb30BaHMEM cMecHu 75-100%
sTunalneTar/rexkcads, obpazen B IOXM. Cobupanu 25 MI' OYMUEHHOTO
npooykTa B Buie OECUBETHOIO CTEKJIOOOBpasHOIO BemecTBa/macyaa (50%
BEIXOL) .

'H AMP (400 MI'u, CDCls): & 8,45 (1H, nm); 8,23 (1H, c); 7,5
(1H, =m); 7,4 (1H, =m); 7,05 (1H, m; 5,8 (2H, c); 3,7 (4H,
yump.); 3,6 (2H, wT); 2,55 (3H, c); 1,7 (6H, yvuup.); 1,0 (3H,
1); 0,0 (9H, c). Macc-cnexTtp (M+H)": 439.

Cramist 3. 3-MeTwun-1- (1H-nupposo (2, 3-b]nupuann-4-mi)-1H-
nmpason-4-un] nunepnauH-1-muji-MeTaHOH

PacTeop 4-[3-MerTmy-4- (nunepuavH-1-nnxap6oHui) ~1H-nnpasosr-
l—Mﬂ]—l—[2~(TpMMeTMﬂCMﬂMﬂ)STOKCM]MGTMﬂ—lﬂ"HMppOHO[2,3“
b]nupuonxa (0,025 », 0,000057 mosb) B TOYK (1 mi, 0,01 wmonw)
nepeMemyBagM B TeueHume 1,5 uacos. PeaKUMOHHYKW CMeCb 3aTeM
KOHUEHTPUPORANM M pacnpenesanm wmexny [IXM, HacCbIEeHHBM PacCTBOPOM
NaHCO3 X2 ¥ HaChIeHHBEM PacTBOPOM CoJiM. OpraHMYeCKuM CJION 3aTeM
CymMJM M KOHLEHTPMpOBasu, [oJydas 28 MI MNponykTa B Buue OeJion
rneHel. [leHy pacTBOpPAIM B  METaHOJIe (1 w1, 0,02 wMoJp) wu
oBpabaTeBaiy TMIOPOKCMIOM amMoHua B Bome (8,0M, 1 mi) B TedeHune
1,5 uyaca. PeakKUMOHHYI0 CMeChb KOHLUEHTPMPOBAJM C UCNOJIb30BaHUEM
POTOPHOTO ucrnapurens, rioJyrydas 24 MT BJ1e THO~XeJITOTO
crekJio06pa3HoTo BeumecTrBa. Crexsoofpa3HOe BEWEeCTBO pacTupaim C
METU-TREeT-OYyTUIJIOBEIM  3S0UPOM (MTBE) , nojaydas 13 M ©eJjioro
TBEPAOTO BEWecCTBa, KOTOpOe CyumMaM NpM KOMHaTHOM TeMmrnepaTrype B
TeueHMe BBIXOOHBEIX OHeM. Bcero nogydanu 8 MDD NpOoayKTa MNOJlydasnu
nocisie cyuwku (45% BBIXOI) .

'H AMP (400 Mru, CDCls): & 9,7 (1H, c); 8,4 (1H, m; 8,2
(1H, <); 7,42 (1H, n); 7,4 (1H, m: 6,99 (1H, m); 3,4-3,8 (4H,
yuup.); 2,47 (3H, c); 1,5-1,8 (6H, yump.). Macc-CHexTp (M+H) *;
309.

Npumep 15: [3-Memun-1- (1H-nuppono [2, 3-b] nupuamuu-4-un) -1H-
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NHPh

\_/
IZ .

Cragunsa 1. 3—MeTmn—l—(1—[2—(TpmmeTmncmnmn)9T0KCM1MeTMn-1H—
nMppono[2,3—b]nmpmnMH—4—Mn)-1H—nmpa30ne—4—Kapéanbnernn

llp -70°C Kk pacTBOpPY 4- (4-BpoM-3-meTmyi-1H-niupazson-1-mi) -1-

[2—(TpMMewmncmnmn)STOKCM}MeTMH—lH—nMppono[2,3—b]nmpmnMHa (0,25
r, 0,00061 wmonb) B TI'® (2 M, 0,03 wmonb), mobBamnsanu 1,6M
pacTeop H-OyTWUIMTMSA B T'€KCaHe (0,54 wn). Yepes 10 MUHYT
nodasnanu  OMO (120  mMkJI, 0,0015 wmoJsb). PeaKUMOHHYID CMeCh

OCTAaRBJIAJIM HarpeBaTbCs O KOMHATHOM TeMIepaTypbkl ¥ INepeMeursan B
TeyeHMe HouM. PeakuMOHHYI cMech 3areM racuim NH4ClL. HoBasinsanu
cMech BTuiallerar/soma. OpTraHMuecKyw ¢aszy OTOeNAnM M NpOMbIBaln
HaChllle HHBIM BOIIHBIM pPacTBOPOM coinu, 3aTeM CYWUJIIN 121
KOHLIEHTPpUpOBaJM, nojydas 180 MI OpaHXeBOTO MacJja. HeounieHHbIN
MpoayKT XpoMaTorpadrupoBaun C VCIOJIb 30BaHNENM cMecu 25%
sTunaleTar/rekcaHs, obpaseu B IOXM. Cobupann 40 Mr OnenHo-
xeqToro Macha (18% BeIxXOn) .

'H gMP (400 MI'uy, CDCls): & 10,15 (1H, c); 8,7 (1H, c); 8,47
(14, n); 7,58 (1H, =); 7,5 (1H, =m); 7,05 (1H, =m); 5,8 (2H, c);
3,63 (2H, T); 2,7 (3H, c); 0,98 (3H, T); 0,0 (9H, c). Macc-
criexTp (M+H)': 356.

Cragua 2. N-[3—M8TMH—1—(l—[2—(TpMMeTMHCMHMH)STOKCM]MGTMH—
1H-nmpposio [2, 3-b] nupnanH-4-un) -1H-nupa=zos-4-uj] Me TUJIaHUJIVH

PacTBOp 3—MeTMﬂ-l—(1—[2-(TpMMeTMHCMnMH)STOKCM]MeTMH—lﬂ—
nmppono[Z,3—b]nMpMHMH—4—Mn)—1H—nmpason—4—Kapéanbﬂermna (0,025
v, 0,000070 Mmosb) u aHuiamHa (1M B IXM, 0,070 mm), B IOXM (1 ™I,
0,02 Mosb) nepeMewvBaaM B TedeHye 1 MUHYTH. IoBaRJaAIM YKCYCHYIO
xkycsgory (20 wmxs, 0,0004 wmosw), anmwimH (1M B IOXM, 140 wMkJI) ©
TpraueTokCcubopruapna HaTpusd (0,022 I, 0,00010 MOJIB ) .

PeaklMOHHYI CMECEk IlepeMeurBaJil B TeyeHe HOYM U paclhpenendasn
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mexny IOXM u HaceuweHHBM pacTBopoM NaHCO3, nNpOMBEIBaJIM HacChlleHHBEM
BOIOHEIM pPacTBOpPOM cosM. Opranumdeckyno ¢asy CyuuIm ¥ yhnapusanu,
nonydas 21 MI npolykTa B Buie OJeIHO-OPaHXeBOT'C CTEeKJIOOOpas3HOTO
sewecTra (70% BHIXOH) .

'"H AMP (400 MI'u, CDCl;): & 8,4 (1H, m); 8,15 (1H, c); 7,65
(14, m); 7,35 (3H, ™); 7,09 (1H, &n); 6,82 (1H, Mm); 6,89 (ZH,
Mm); 5,8 (2H, c¢); 4,35 (2H, c¢); 3,6 (2H, =7); 2,5 (3H, c); 0,99
(3H, T7); 0,0 (9H, c). Macc-cnexkTp (M+H)": 433,

Cramns 3. [3-Merun-1-(lH-nmuppono[2,3-b]lnupunaonH-4-una)-1H-
nrpaszoi—-4-miaMeTus ] peHnsI-aMmH

YoaneHue BaWUMTHON TPy Bl B N-[3-MmeTu-1-(1-[2-
(TpUMEe TUJICUIIWIT) 3TOKCU ] MeTumi- 1H-nupposo [2, 3-b] nupuanH-4-uin) —-1H-
nupasosy-4-uj]MeTulaHuIMHe TMPpOBOAUIIM B COOTBETCTBM C METOAUKOMN
npumMmepa 14, Cramusa 3, noJjydas UesieBOoM NnpolykT (58% Belxon).

'"H AMP (400 MI'u, CDCl;): 8 9,9 (1H, c); 8,38 (1H, m); 8,1
(1H, <)y; 7,4 (1H, mn); 7,35 (1H, m); 7,3 (2H, m); 7,0 (1H, m);
6,79 (1H, ™M); 6,77 (2H, M); 4,25 (2H, c); 3,81 (1H, c); 2,41
(3H, c). Macc-cnexkrp (M+H)': 303.

Npumep 25: 3-[3-Merun-1- (1H-nuppono[2,3-b]nupuauu-4-un) -

l1H-nupason-4-ua] uMKIOTeKCaHOJ

OH

4

Z

\ 7/
Iz o

Cragua 1. 3-Sroxcu-1-[3-merun-1-(1-[2-
(TPUMETUJICUIIWIT) 3TOKCU | MeTuIl~1H-nuppoJsio [2, 3-b] nupnanu-4-um) -1H-

oMpaz30J-4-UJ] ULMKJIOTeKC-2-eH~-1-0n

o

/
N. )
N

D8
I,N

N
CH,0(CH7)2Si(CHa)s
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Mpy -75°C k pacrBopy 4-(4-O6pom-3-meTun-lH-nupason-1l-wi)-1-
[2- (TpUMe TUIICUIINI) 3TOKCHK ] MeTus- 1H-nmppoJtio [2, 3-b] nupnnrHa (0,11
r, 0,00027 momp) B TI® (1,5 wmn, 0,018 wmousib) moBamnaau 1, 6M
pacTBOp H-OyTusmTus B TexcaHe (0,22 wi1). PeakuuoHHas CMeCh
CTaHOBMJIACE TEeMHO-OpaHxeBol. I[lpuMepHO depes 10 MMHYT OOOABIIANN
1,0M pacrBop mmbpoMmmna MarHus B ouaTuioBoMm 3dmpe (0,35 mi) . Euwe
yepes 50 MuHYT [OGaBIANIM PacTBOP 3-3TOKCKU-2-LMKJIOTEKCeH-1-oHa
(41,5 wmxy, 0,000308 monb) B TI'® (-0,3 mi). IloNy4dyeHHYD CMECh
Harpesasu no -40°C B TeueHMe npuMepHo 1 uwaca u rTacumm NHeCL.
Barem nobaBiasasaM  CMeCb  BsTuialeraT/Bola. OpraHmndeckyo  dasy
[MPOMBIBAJIM HACHIEHHBIM BOJIHBIM PacCTBOPOM COJIM, ¥ KOHUEHTpMPOBaJM,
noJsydas 145 MD OPaHXeBOI'O Macna. HeounmeHHBIN MPOOYyKT
xpoMarorpadpupoBasm c UCIIOJIb30BaHUEM TrpanueHTa 0-50%
sTunauerar/rekcaH, ofbpazeu B IOXM. Cobupanm 35 MI' [poInykKTa B
Bune Macisa (30% BeIXOXN) .

'H AMP (400 MI'u, CDCls): 8,49 (1H, n); 8,38 (1H, c); 7,55
(14, m); 7,4 (14, m:; 7,1 (1H, m); 6,0 (2H, c); 3,6 (2H, T);
2,81 (2H, wM); 2,62 (3H, c); 2,58 (2H, wM); 2,27 (2H, wm); 1,0
(3H, T); 0,0 (9H, c). Macc-cnexrp (M+H)": 422.

Cramma 2. 3-[3-Merun-1-(1-[2- (TpUMeTUIJICUJIMII) STOKCHU ]| METUII-
1H-nmpposo (2, 3-b] nupuonH-4-un) -1H-nupasos—-4-uni] UMKJIOTeKCAaHOJI

CMmecshb 3-[3-meTun-1-(1-[2- (TPUMETUIICUIINII) DTOKCU | MeTUJI-1H~-
nuppoJio [2, 3-b] nupnaonH-4-ui) ~1H-nrupason-4-mi] LMKJIOTeKC-2-eH~- 1~
oHa (0,019 o, 0,000045 mons) u nayamusa Ha yriae (Pd/C) (0,018
r, 0,000017 moawb) B MeTaHose (2 wia, 0,05 Mosbp) HerasmpoBaju U
rnepeMelnBady B aTMochepe Bomopona B TedeHMEe HOouM. JJOMOJIHMTEJIbHO
nobasnamu 48 mMr 10% Pd/C u nepeMmeuuBanu B aTMmochpepe BoIopoda B
TedeHue 8 J4acoB. MNannaonn OTOMIIE TPOBEIBAJIM " dunsTpaT
nepemeuwveanu ¢ Terparmapotoparom Hatpusa (0,032 r, 0,00084 wmoib)
B TeueHMe 5 uvacoB., PeakKUVOHHY®D CMeCh OuMllaJM C  I[IOMOULIO
npenapaTuBHoM B3XX, nosydas 5 MI' LeJIeBOTO MNpoaykTa. Macc-cnexrTp
(M+H)": 426,

Cramus 3. 3-[3-Metun-1-(lH-nupposno[2, 3-b]nupuanH-4-wumn)-1H-
nypaszos-4-uj] UMKIOTeKCaHOJI

YoaneHue 2alMTHON TPy Ikl B 3-[3-mMmeTun-1-(1-[2-

(TpmmeTmncmnmn)STOKCM]MeTMH—lH—nMppono[2,3—b]nmpmnMH—4—Mn)—lH—
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mpason-4-1i] UIMKJIOTEKCaHole NPOBOAUSIM B COOTBETCTBM C METOOMKOMN
npumepa 14, Cramusa 3, rnojydas LeJIeBOW MPOOYKT (40% RBEHIXOI) .

'H AMP (400 MI'u, CDCls): & 9,72 (1H, c); 8,35 (1H, m); 7,95
(1H, c); 7,41 (1H, =n); 7,35 (1H, m); 7,02 (1H, =m; 3,78 (1H,
M); 2,6 (1H, w™M); 2,4 (3H, c¢); 1,2-2,4 (8H, ™). Macc-cnexkTp
(M+H) " 296.

Ipumep 40: 4-[1-(3-Merokxcu-l-mernn-nponun)-1H-nupason-4-

un] -1H-nuppono [2, 3-b] nupnaons

0—-
N—N
)
B

P
N
N H

Crammsa 1. 4-[1-(3-Meroxkcu-l-merunnponun)-1H-nupazon-4-uiuj-
1-[2- (TpuMeTUIICWUIIMIT) 3TOKCK | MeTus-1H-nuppono [2, 3-b] nupuamnH
K OXJIaXOEeHHOMY 0o o°cC pPacTBOPY 3-[4-(1-[2-

(TpUMe TUIICUANIT) 3TOKCK ] Me Tvy1- 1H-nmpposo [2, 3-b] nupuanH-4-wu) -1H-

nupasoJi-1l-uin] byraH-1l-oJsa (cniupT rnoJjiyueH BOCCTaHOBJIEHMEM
crioXHOTO shupa B npumepe 58 c wucnonbs3osanmeMm DIBAL) (0,056 T,
0,00014 momes)) B IM® (1 mi, 0,01 moiyb) mobGaBnisalM TUIPUI HaTPUA
(0,0107 1, 0,000268 momsb). Uepez 5 MUHYT nHOBABJIANIM MVOIMUCTHIN

meTmsl (18 wmxma, 0,00029 Mosb) ¥ IIOJIYYEHHYK CMECb IepeMelvBaliM B
TedyeHue BBIX O JIHbBIX IoHemn. CMech 3aTeM  pacnpenesisanaM  Mexny
aTUIALEeTaToOM M BOINOM, paslesisyiv M OpTaHMYeCcKyl (asy MpOoMeIBaJIM
Ha ChIllEe HHBIM BO IHbIM pacTBOPOM comnn. OpraHn4YecKy: basy
KOHLEHTPUPORBANIM, IoJjlydas OJeIHO-OpaHXeBOe Maclo.

'Y AMP (400 MI'u, CDCls): & 8,4 (1H, m; 8,3 (1H, c):; 8,0
(14, ¢); 7,65 (1H, =a); 7,27 (lH, &m; 6,8 (1H, m); 5,8 (2H, c);
4,7 (1H, ™M); 3,63 (2H, T); 3,2-3,4 (2H, Mm); 3,38 (3H, c); 2,1-
2,3 (2H, m); 1,7 (3H, m); 1,0 (2H, 7); 0,0 (9H, c). Macc-cnexrTp
(M+H) "z 400.

Cramns 2. 4-[1-(3-Meroxcu-l-meTua-nponui)-1H-nupason-4-
un] -1H-nuppousio [ 2, 3-b] nupuanH

yaajeHre sammMTHOM rpynns B 4-[1-(3-MeTokcu-1-MeTUINPONWII) -
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1H-nupaszon-4-un)-1-[2- (TpyMe TUIICUIIMIT) 3TOKCHK | MeT1I- 1H-
nvppoJsio [ 2, 3-blnupninHe NOPOBOOMJIM B COOTBETCTBUM C MeTOIMKaMu
npumepald, Cramusa 3. nosydas LeJIeBOM MNPOIAYKT (25% BHIXOX) .

'H AMP (400 MI'u, CDCl3): & 10,0 (1H, c¢); 8,35 (1H, m); 8,18
(1H, ¢); 7,95 (1H, <¢); 7,41 (1H, =m; 7,21 (1H, =m): 6,75 (1H,
n):; 4,63 (1H, wm); 3,15-3,4 (2H, w™M); 3,35 (3H, c¢c); 2,21-2,05
(2H, Mm); 1,6 (3H, n). Macc-cnexrp (M+H)": 270.

Opumep 42: 4-[1-(l-MeTun-3-nupason-l-un-nponun)-1H-
nupason-4-wun) -1H-nuppono {2, 3-b] nupnauu

—
N

Iz

Cramus 1. 4-1-[1-MeTrun-3-(lH-nupaszon-1-uin)nponusna]-1H-
nupasosi-4-uin-1-[2- (TpUuMe TUICUINII) 3TOKCK | MeTu~-1H-nuppoJio [2, 3-
b] nupnonH

K oxJlaXIeHHOMY o 0°cC pacTBoOpy 3-[4-(1-[2-
TPUME TUIICUJINIT) 3TOKCHK ] MeTuJI- 1H-nuppono [2, 3-b] nupuaonH-4-un) -1H-
nmpaszoni-1-un] OyTunMmeTaHcyJgbpoHaTa (mosrydeH ME3UIVMPOBaHMEM
cnupra, kak B npuMmepe 59, cramua 1) (0,055 r, 0,00012 mome) wu
1H-nupasone (0,025 », 0,00036 mone) B IOMO (1 Mu, 0,01 wmoJb)
nodaenasnm ruapun Harpus (0,014 v, 0,00036 Mousb). IloJy4YeHHBN
pPacTBOp I[epeMellMBaly B TedYeHMEe HOuUM U 3aTeM pachnpelesialn Mexny
sTugauerarom u 0,1N HCl, Bonon, opraHuUYecKynw ©¢aszy OTIOeNaau u
MPOMEBEIBAJIM  HACBIEHHBIM BOIHBIM PAaCTBOPOM CcoOJM. OpTraHudYecKui CJiou
3aTeM KOHLEHTPUPOBaJM, noJjydas 49 MI BJIe IHO-OPaHXEeBOTO
cTexkyooOpas3HOTO BeuwecTBa (87% BHXOH) .

'H sAMP (400 MI'y, CDCls): & 8,4 (1H, m); 8,18 (1H, <); 7,99
(14, ¢); 7,6 (1H, T); 7,5 (1H, =m); 7,4 (1H, T); 7,27 (1H, m);
6,8 (1H, mn); 6,3 (1H, ™M); 5,8 (2H, c); 4,2 (1H, M); 4,0-4,2
(2H, mMm); 3,61 (2H, T); 2,58 (2H, Mm); 1,65 (3H, m); 1,0 (2H, T);
0,0 (9H, c). Macc-cnexTp (M+H)": 436.

Cramvsa 2. 4-[1-(1-MeTun-3-nupazoJ-1l-uia-nponui) -1H-nupasos-
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4-un]-1H-nuppoJso [2, 3-b] nupuanH

YnaneHue 3ammMTHOW Tpynnel B 4-1-[l-meTtun-3- (1H-nupasos-1-
yi) nporwit] —1H-nupazon-4-un-1-[2- (TpuMe TUIICUINIT) DTOKCKU ] MeTus-1H-
nuppoJtio [2, 3-b]nupunnHe NpPOBOOWIM B COOTBETCTBUMM C METOIMKOMN
npumepa 14, Cranusa 3, nosydas LejieBoM npodykT (38% BmXox) .

'Y aMP (400 MI'y, CDCls): & 9,7 (1H, c); 8,38 (1H, m: 8,1
(1H5 ¢); 7,7(1H, ¢); 7,59 (1H, =T); 7,4 (1H, =mn); 7,35 (1H, m7);
7,21 (1H, m); 6,75 (1H, &m); 6,25 (1H, Mm); 4,4 (1H, m); 3,9-4,15
(2H, M); 2,55 (2H, m); 1,63 (3H, n). Macc-cnexTrp (M+H)': 306.

Crnemywoume coenmHeHus B Tabimue 1 [noJgydeHel cnocodbamy,
aHaJIOT VY HBIMY OMNVCaHHBIM BhILE, KakKk  YyKasaHo. «Qumcrka  A»
yKaspBaeT, UTO NPOOYKT IIOCJie CHATUA BallMTHOM TPYIb OouMmanu C
MOMOUIBI0 TMpernapapTUBHOM BOXX B crenyouyx ycJaoBMfAx: koJjoHka C18,

DIMpOBaHue rpanveHToM cMmecu MeCN/H,0, copepxamen 0,15% NH,0H.

Tabmuua 1
lIpumep Crpykrypa HazBaHKue Macc- [TonyueHue
Ne CrIeKTp ro

(M+H) | npumepy N

Q
N\
/ \ 1- (1H-Timpposio[2, 3~-b] nupuonH-
NG 4-yy1) -1H-nupazon-4-
4 N . . 256 1
KapOOHOBOM KMCJIOTH 3TUJIOBLIA
# elingie
dﬁ
N
Ph
A\
N\N 4- (3-MeTun-4-dpeHnn-nmupasos-
5 1-wmn) -1H-nuppoJsio[2, 3~ 274 1
Ejéij:j§> b] nuproux
/
NN
Ph
i

4- (3-PeHun~nmpaz3oy-1-ma) -1H-

6 nupposo [ 2, 3-b] nupnauny 260 1
DK
=

4- (4-BpomM-mMmnasos-1-wia) -1H-

7 nvppoJio [ 2, 3-b] nupuanH 262 13
Bk
“ N
H
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Br
N/ \
N 4- (4-Bpom-3-MeTmyi-nmpasosn-1-
8 262
nn) -1H-nuppono [ 2, 3-b] nupnonx
oD
P
N" N
CN
7\ 3-[3-MeTun-1-(1H~-
9 N‘N nmppoJio [ 2, 3-b] nupuonu-4-wm) - 299
1H-nupasz3on—~4-1s1] OeH3OHUTPUII
e
P
N" N
CN
7 4-[3-Mermn-1-(1H-
10 N, \ nuppoJio [2, 3-b] nupuovH-4-ui) - 299
N 1H-nupaszon—-4-wmn] 6eH30HUTPUIT
D
—
NT N
F
7\ 4-[4-(3-drop-beHms) -3-MeTUII~
16 N‘N nypa3son-l-mnn]-1H- 292
nupposo [ 2, 3-b] nupuauH
D
~
NT R
FaC
CF;
4-14- (3, 5-Buc-rpudTropmMe THUII-
17 N/ \ beHun) -3-MeTUI-NUpPasos-1- 410
N mn] -1H-nupposno [ 2, 3-b] nupniny
Coy
—
N H
F
F
4-[4-(3,5-Indbrop-dexnsn) -3-
18 N/ \ MeTuI-nupaszon-1l-mn}-1H- 310

Z

z

\ /
IZ .

nupposio {2, 3-b]l nupuanH
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OH
7 {3-[3-MeTmn-1-(1H~-
19 N. \ nyppono [2, 3-b] —nupuanH-4- 304
N uin) -1H-nupaszon-4-un] perun} -
Eth[:Q> MeTaHOJI
/
NT N
2N
! \ 4 - (3-MeTni—4 -NUpUMNUINH=5-1J-~
20 NNN nupaszson-1-uin)-1H- 276
nupponoe [ 2, 3-b] nupuanH
Y
=
N" N
|
N
I/
4-[3-MeTtun-4-(1l-meTun-1H-
21 N/ \ VHIOJ-5-111) ~upasos-1-mun) - 327
N 1H-nuppono[2, 3-b] nupnanH
L
/
N~ N
S
\_/
7\ 4- (3-MeTun-4-rnodpex-3-mi-
22 N‘N nvpazon-1l-umn)-1H- 280
nuppono (2, 3-b] nupuoH
DS
s
N" N
\
U
=0
N, N-IumeTun-4- [ 3-meTun~1-
(1H-nmpposio[2, 3-b] nupnoun-4-
23 7 381
N \ un)-1H-nupazon-4-un]ammn
N BeH30JICYJIbQOHOBOM KMCIIOTE
C0
2
N
__<9
NH
N-{4-[3-Merun-1-(1H-
nuppoJio {2, 3-b] nupuann-4-wnmn) -
24 331
7\ 1H-nupason-4-wun] denmna}-
N‘N aleTaMmn
N

P

N
IZ o
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CN
N{ \ 3-Tper-6yTmn-1- (1H-
26 N nuppoJio [ 2, 3-b] mupuauH-4-ui) - 265
[T%i[:ﬁ> l1H-nmupasosa-4-xapOoHUTPUII
P
N" N
NC, B8r
7\
N\N 4-Bpom-1- (1H-nupposno[2, 3~
27 bl nupuaouH-4-wun) -1H-nmupason- 287
HijI:Q> 3-xapOoHUTPUIT
P
NT
CN
NC,
7\ 4- (-3-UnaHo~dpenmn) -1- (1H~-
28 N‘N nmpposo [2, 3-b] nupuonH-4-wmi) - 310
N 1H-nupazosn-3-xapbOoHNUTPUI
DR
NTR
HO
F
F—F 3-[1- (1H-Tupposno[2, 3-
29 N/ \ bl nupnaonu-4-nn) -3- 254
N TpudTopMeTmsi- 1H-nupa3son-4-
wi] nponaH-1l-oha
DS
o
N" N
CH;OH
7 3-[3-MeTun~1-(1H-
30 N. \ ruppoJio [ 2, 3-b] nupuaonH-4-un) - 310
N 1H-nupasosn—4-mn] npon-2-eH-
l-on
e
=
N" N
o
N Br
o 2-{4-Bpom-1- (1H-nupposo[2, 3~
31 N/ \ bl nupuauH-4-usn) -1H-nmupasoin- 408
N 3-un] msouHposna -1, 3-O4OH
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{ \ 4-14-(2,6)-Iumerun-dpeHms) -3-
32 N‘N MeTu-nupaszoJy-1-wn] -1H- 302 1
nuppono {2, 3-b} nupuanH
DR
p
NT
HN CN
2
A\ 3-[{3-AmmHo-1- (1H-
33 N‘N nuppoJio [2, 3-b] nupuanH-4-wmma) - 300 1
1H-nupaszos-4-unn] OeH30HUTPUII
TN
I o
NN
CH,Ph
HL CN
7\ 3-[3-Benzunammuo-1- (1H-
34 N. nuppoJio (2, 3-b] nupuonH-4-umi) - 390 1,15
N l1H-nupason-4-nn] 6eH30HUTPMUII
0
o~
NT R
0}
3 CN
HN
7\ N-[4-(3-llnaHo-dpeHmn)-1-(1H~-
35 N‘N nuppoJio [ 2, 3-b] nupuanH-4-wnma) - 342 1,14
l1H-nupazon-3-wil] -~auerammnu
S
BDh:
N" N
OH
hk‘w 3~[4-(1H-Tlupposo[2, 3~ 58
36 > b] nupuonH-4-usn) -nupazosn-1- 242 Oumcrxa A
mi] nponaH-l-oJ
| N
o
NT H
OH
N“"\l 3-[4-(1H-Tluppono[2, 3~ .
37 Y b]nmpmiﬁT—é;22;:?TEi3on—l— 256 Oumcrxa A
' N
P
N" H
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Vel
N'*? 4-[4- (1H-Nupposo[2, 3- 59
38 N b] nupnaonH-4-un) -nupason-1- 265 Oumcrka A
MJI] NIEHTAaHHUTPWUII
| N
P
N
N" R
(0]
N—N ammn 4-[4-(1lH-nupposio{2, 3- 60
39 A \ b]nmpmnmn—4—mn);nmpa30n—1— 283 Oumcrra A
MJI] IEHTAaHOBOM KUCJIOTH!
| N
P
N
N" R
)Q
¢ 1
N
——<:;:; 4-{1-(3-Vmmpoazson-1-mmn-1-
41 \ MeTus-nponmi) - 1H-nupas3on-4- 306 42
X ui] -1H-nmpposno (2, 3-b] nupnaonHx
| A\
P
N
NTH
CN
N~43 4-Uuxsonentuin-4-[4- (1H- 59
43 N nupposo [2, 3-b] nupuanu-4-wma) - 319 Oumcria A
nupasz0oJi-1-ui} 6y TMPOHNTPUJT
| N
Z
N
N" H
QO
Q—()NHZ
N-N 4-lvxknoneHTun~4-{4- (1H- 60
44 \\\ nuppoJio [2, 3-b] nupnonH-4-w) - 337 Oumcrka A
nmupasos-1-ui] 8y Tupammn
| N
_
N
N" W
f’CN
an 3-lUuknonponun-3-[4- (7H-
45 N nupposio [2, 3~b] nuprmyane-4 - 578 61

ui) -nmpason-1-
WJ1] NPOINMORUTPUII

OuumcTrka A
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Npumep 46: TpupropauerarHas cone 4- (2-rper-SyTnMn-l-meTmn-

1H-uMmpason-4-un) -1H-nupposno [2, 3-b] nupuanra

>§-~’
!

rd

o TOYK
A\
H

Cramma 1. 4-(2-Tper-6yTun-1H-ummunason-5-mmna)-1-[2-
(TPMMEeTUIICUIIUI ) 3TOKCK | MeTuJi—-1H-nupposio [ 2, 3-b ] nupuaouH

K pacTBopy TpuMeTunykcycHou kucigorel (0,169 wmn, 0,00147
MOJIb) B =zTaHoyie (6 mi, 0,1 monb) noBarnsanu kapboHaT uesmsa (0,24
7, 0,00073 Momb), ¥ IOJIYyU4EHHYK CMeCh IllepeMeuMBaJiM B TedeHue 2
yacor. PacTBopuTeJsib yIassafM B BakyyMe, Nojydas nuepajaT LUes3us.

K pacrBopy 2-xjop-1-(1-[2-(TpuMMeTHUJICUIINII)3TOKCK]MeTNII~1H-
nuppoJio [2, 3-b]nupuanH-4-mi) aTaHoHa (MnoJiydeH, HalpuMmep, KakKk B
npumepe 50, cramus 1) (0,054 r», 0,00017 moms) B IOM® (1,8 M,
0,023 mosw) nobaBianu nmpajgat ues3susg (0,0389 r, 0,000166 Monb) wu
peaxKuUMOHHY CMeChb [epeMemyBanu I[IpM KOMHAaTHOM TeMIepaType B
TeyeHrue 16 uwacor. JobaBnanm aueraT ammoHums (0,45 1, 0,0058
MOJIb), ¥ pPeaKUMOHHYK CMeCb HarperBaJsiM B MUKPOBOJIHOBOM [1e4y IIpu
170°C B TEeYeHue 5 MMHYT. LoBaBnanu BOLLY " NpOOYyKT
skcrparvporanu MTBE. OObenvHeHHBIE OpPTaHM4YEeCKMEe DBKCTPaKThE CyMUJIu
Han cynbdaToM HaTpuUs, BaTeM O(uIbBTPOBAaNM UM KOHLEHTPUPOBAJM.
HeouMleHHEY OCTaTOK  OUMIaJM  KOJIOHOWHOM  QJru~-xpoMaTorpaduen
(2,5% MeOH/IOXM), noayuas 4-(2-Tper-0yrui-lH-uMmnoazon-5-mui)-1-
[2- (TpUMETUIICUIIUIT) 3TOKCU | MeTuN~1H~-nupposno [2, 3-b]nupuony (32 wMT,
52%). 'H SAMP (400 MI'u, CDCls): & 8,31 (m, 1H), 7,50 (c, 1H),
7,40 (m, 1H), 7,37 (m, 1H), 6,94 (m, 1lH), 5,69 (c, 2H), 3,52
(gm, 2H), 1,46 (¢, 9H), 0,90 (mm, 2H), -0,08 (c, SH); Macc-
cnexkTp (snexkrpocnpen, ES): 371 (M+1).

Cramusa 2. 4-(2-rtper-0yTmi-1-merun-1lH-ummnazon-4-mmu)-1-[2-
(TpPUMETUICUNWIT) 2TOKCHK | MeTuN-1H-nuppono [ 2, 3-b] nupmuanH

K cMecHu 4- (2-rper-ByTmn~-1H-mmmnason-5-mia) -1-[2-
(TPUMETWUJICUIIWI) @TOKCU ] MeTuIi—- 1H-nuppoJsio [ 2, 3-b]nupununHa (0,019 1,

0,000051 momnp) m kapBornara kamusa (0,15 r, 0,0011 mome) B IMO (3
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mi, 0,04 mosw) mpoBaBasanu Metunmomun (0,01 mm, 0,00015 moss) B

BUIEe OByX Tnopuuy B TedeHume 48 wacoB. 3arem gpobaBianam BoOoy U

NponoykKT osSkcTparuposanan MTBE. OObegMHeHHBIE SKCTPAaKTHE CYWWINU
cynbbaToM HaTpus, OQUIBTPOBaJM U KOHUEHTPMPOBAJM B BaKyyMe,
3aTeM ounaIN xpoMaTorpadpuen Ha cunmkarese (20%
aTualneTaT/TreKcaHs) , nojiydyasi 4— (2-TpeT-OyTHa-l-meTus-1H-

uMmaaszos-4-ui) -1-[2- (TpuMe TMICUIINI) 3TOKCU | MeTun—-1H-nupposo[2, 3-
blmupuone (10 mrm, 51%).

'H SAMP (400 MIu, CDCl3): & 8,37 (m, 1H), 7,54 (@, 1H),
7,44-7,22 (m, 2H), 7,19 (m, 1H), 5,78 (c, 2H), 3,93 (c, 3H),
3,60 (om, 2H), 1,61 (c, 9H), 0,98 (mm, 2H), 0,00 (c, 9H); Macc-
crniexkrp (ES): 385 (M+1).

Cramnsa 3.

PacTrop 4- (2-TpeT-ByTmia~l-merun-1lH-ummnazson-4-umn)-1-[2-
(TpyMeTHUIICHMIKIT) 3TOKCK ] MeTwiI~-1H-nupposio [2, 3-b]nupuauna (0,010 o,
0,000026 Mmonb) B TOYK (3 mn, 0,04 MoJsp) nepeMewuBalayM B TedeHME
2 4yacoB. 3areM u30pTOK TOYK ynapmBaaimM M OCTATOK IepeMeurBalin B
meTaHoJsie (3 wmj, 0,07 monb) m NH4 OH (1 M) B TedeHume 16 4YacoB.
PacTBopuTenr yoanaayM U [OpOOyKT OouMilany [pernapaTtmMBHOM  BIXX
(kosloHka C18, osJoMpoBaHMe TpagueHToM cMecu ACN/H,0, comepxamein
0,1% TOYK), nonydas 4-(2-tperT-06yTui-1l-MmeTun-lH-ummnnazon-4-mmi) -
1H-nuppoJio [2, 3-b]nupunouH, TpudropaueraTHas coJyib (9 mr, 90%). 'y
AMP (400 MI'u, de-IOMCO): o 12,24 (c, 1H), 8,38 (yuup.c, 1H),
8,24 (c, 1W)3 7,70-7,63 (m, 2H), 7,08 (yump.c, 1lH), 2,55 (c,
3H), 1,51 (c, 9H); Macc-cnexkrp (ES): 255 (M+1).

HOTOJIKUTEJIbHEIE  aHaJoTuM OBIM  [IOJIyYeHE, KakK TIIOKas3aHo B
rTabauue 2, C MCHOJbL30BaHMEM CIOCODOB, AaHAaJOTU4YHBIM OINMCaHHBIM B
npuMep 46 UM passIMYHBEIX MCXOIHBEIX COEeIMHEHMM, Kak HalpuMmep,
albTEePHATUBHEIX KAapOOHOBHIX KMUCJIOT Ha cTaiuu 1. Korzga aHanorun
rnojydawT B BuIe CBODOINHOI'O OCHOBaHUMA, IMPOOYKT BHOSJAWOT C
NOMOlUILI NperapaTuBHOM BI3XX (kosonka Cl8, simoMpoOBaHUE I'PalMEHTOM
cmecu ACN/H,0, conepxaumen 0,15% NH4OH). PesyabTaTe CyMMMPOBAHH B

Tabauue B COOTBETCTBUM CO CJIENyKRILEN CTPYKTYypPOM.
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Tabmmua 2
Npumep Haz3maHue -(Y),~2 Macc-
Ne CNEKTP
(M+H)
4- (2-PeHmn-1H-mmmpgazon-5-mi) -1H-
47 261
nupposo [2, 3-b] nupuanH %z
TpudpropauerarHas cosb 4-(2-OeH3MII~ Ny
48 1H-ummpasosn-5-wmn) -1H-nupposo (2, 3— /\\I:::J 275
b]nupmuonHa
(pauemmueckun)
TpudropauerarHas conbp 4-[2-(1-
49 benmasTU) - 1H-uMmmnazon-5-mna] -1H- Uy 289
nuppoJio [ 2, 3-b] nupuanHa

lpumep 50: TpupropauerarHas cone 4-(2-penun-1,3-Tnason-4-

un) -1H-nuppoxno [2, 3-b] nupnanua
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Craona 1. 2-Xjgop-1-(1-[2-(TpuMeTHUICHUIMUII)3TOKCHU]METUII-1H-
nupposo [2, 3-b] nupuionH-4-mi) 3TaHOH
K pacTBoOpy 4-6poM-1-[2- (TpUMETUIICUINIT) STOKCK ] MeTUII-1H-

nuppono [2, 3-b]nupnousa (2,05 v, 0,00626 mMosws) B TI'® (10 wMiI,
0,123 MOJIb ) npu 0°cC noGarsanm rno KarJsaMm pacTeop
M3OonponuaMarHmiixjgopuga B npocrom soupe (2,0 M, 9,4 wmia). Cmecs
OCTAaBJIAJM HATPEBATLCH IO KOMHaTHOM TeMNnepaTyphl M I[epeMeurBall B
TeyeHMe 4 4YacoB. DTy CMEChH I[EPEeHOCUJIM C MCIIOJIb30OBaHMEM KaHKIM K
pacTBopy  2-xJop-N-MeToKCU-N-MeTwmIaneTamMmuiaa (2,84 1, 0,0207
Monb) B TI'® (10 w™i). UYepezs 30 MHMHYT [OPOTeKaHUs peaxkuuu
PEeaKUMOHHYI0 CMEeChb TacCuiau IyTeM »OoOaBJIeHMS HACHIEHHOTO BOIOHOTO
pacTBOpa XJiopMIOa aMMOHMA. [IpOOyKT SKCTParMpoBaly 3STWJlaleTaToM,
o6benMHEeHHBe OPTaHUYEeCKMe SKCTPAaKThl MPOMBIBAJIM HACBIUEHHBM BOIOHBIM

pPacTBOpPOM coJiu, CYymnJn Han Na;S0q4, dunbTPOBAaN n
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KOHLUEHTPMUPOBaiY. HEeOUMUEeHHE! OCTaTOK O4YMIaiM KOJIOHOWHOM Qusw-
xpomaTorpabdueit (0-20% sTunauerarT/TexcaHsl), nNojydas 2-xjop-1-(1-
[2- (TpuMeTUIICHMIIMIT) 3TOKCHK ] MeTW1- LH-nmpposo [2, 3-b] nupnanH-4-
mi)srTadoHd (711 wMmr, 35%). ly aMp (400 MI'y, CDCls): & 8,56 (&,
lw), 7,66 (m, 1H), 7,60 (m, 1H), 7,23 (m, 1H), 5,80 (c, 2H),
4,91 (¢, 2H), 3,60 (om, 2H), 0,98 (mm, 2H), 0,01 (c, 9H); Macc-
cnekTp (ES): 325 (M+1).

Cranusa 2. TpubropauerarHas couab 4-(2-denmn-1,3-tuason-4-
mn) -1H-nuppoJsio [2, 3-b] nupnanHa

PacTrOp 2-xnop~1-(1-[2~ (TpuMEeTHUIJICUINII) DTOKCHK | MeTuUJI~1H-
muppoJio (2, 3-b]nupunonu-4-un)sradsona (0,050 o, 0,00015 wMomb) wu
Genzonkapbormoammma (0,031 r, 0,00022 mMonb) B oTaHone (2 M,
0,03 MOJb) HarpeBaJaM IIPM KUIMIEHUM C OOPATHBIM XOJIOAMJIBHMKOM B
TeyeHye 1 daca. PacTBopuTesb YyoansaayM B 2 BakyyMe. JoGasuann
aTujauerar, u MoJIly4eHHOe TBEpHoe BEUWeCTBO BELOEJISAIIN
buneTpOBaHMeM. HeouuumeHHOe TBepnoe BeuwecTBO nepeMemmpam ¢ TOYK
B TeueHMe 1 uyaca, zareM wuzbpTok TOYK ymansaam B 2 BaKyyMe.
HeoumueHHEIM OCTATOK =3aTeM Iepemeuveanu ¢ BoxnH. NH4 OH u MeOH B
TeyeHme 16 uwacorB. PacTBOpuTeNb yIOallddu U NPOOYKT  OuMlllanm
npenapaTMeHoM B32XX (xosonka Cl8, osmaoupoBaHMe TI'PaIMEHTOM CMECH
ACN/H,0, conepxawenn 0,1% TOYK), nonydas 4-(2-denun-1,3-Ttuason-
4-un)-1H-nuppono[2, 3-b]lnupuirH B Bume TpudbTopaueTaTHoM cosm (11
M, 18%). 'H SAMP (400 MI'u, d¢-IMCO): & 12,01 (c, 1H), 8,58 (c,
14), 8,39 (yuwup.c, 1H), 8,13-8,07 (m, 2H), 7,81 (m, 1H), 7,67-
7,64 (m, 1H), 7,62-7,52 (m, 3H), 7,22 (m, 1H); Macc-cnexkTp
(ES): 278 (M+1).

Npumep 51: N-Merun-N-nponun-4- (lH-nuppono[2,3-b]nupugnuu-4-
nn) -1, 3-Tnason-2-ammH, TpudTOopaueTaTHasT COJNb
\N S
5
N

TN
o
N
N H

*TOYK

Cragma 1. N-MeTun-N-nponmiITMOMOYEBMHA

N-MeTun-N-npormmtammuHe (0,501 wmn, 0,00488 monk) mno®aBianm K
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pacrBopy 1,1'-TmnokapboHmnoummmpasona (0,957 r, 0,00537 monb) B
TT® (9 wmn, 0,1 MOJb), ¥ TIIOJYYEHHBM pacTBOp [epeMeumBan B
TedeHue 16 yacor. [I[poOMEexyTOUHOE COeIMHEHMEe U3 PEaKUMOHHOM CMeCUu
BHIOEJIAM C [OMOIb xpoMarorpaduym Ha cuiamukaresie (5% MeOH B JIXM),
¥ BTO MNPOMEXYyTOUYHOEe COelNMHEeHMe IepeMmeumBanm C amMmakom (7M
pacTteop B MeOH) (6 my) B TeueHume 48 yacoB. PacTBopuTesb yIallfan
B BakyyMe. N-MeTua-N-IIpOonuJITUOMOYEBMHY roJiydaJsin nocrne
KOJIOHOUHOM ¢Jusum-xpomaTorpadum (4% MeOH B JIXM).

Craonsa 2.

PacTBOp 2-xy0p=1-(1-[2- (TpUMETUIICUINII) DTOKCHK | METHJI-1H~
nuppoJio [2, 3-b) nupnouu-4-un)sradona (0,050 r, 0,00015 mosb) M N-
meTuia-N-npornuatuomodeBuusl (0,030 r, 0,00022 mone) B 3TaHose (2
My, 0,03 MOJIb) HarperRany MNpY KUIMEHUM C OOpPAaTHBIM XOJOOUJIbHMKOM B
TeyeHue 2 YacoB. 3aTeM, BTAaHOJ YyIajsJuM B BaKkyyMe U OCTaTOK
pacTBopsam B 2 M TOYK u nepemeummBanu B TedeHue 40 MUHYT.
N3beTok TOYK yonansaiau B BakyyMe M OCTaTOK pPacTBOPAAM B 3 MII

MeOH. K Hemy noGaensamm 0,5 mn NH,OH m 100 My sTuieHzvamyHa, U

[OJIY U€HHEIA pacTBop nepeMeuBaau B TedyeHue 16 JacoB.
PacrBopurTesnp yIoaJidaau, 3areM gobaBiAaM  BOOY, nonyyasa Oenbm
ocanok, KOTOPLIM  ouuwanau npenaparmuBHoyM BOXX  (xomoHka C18,

sJMpoOBaHMe TpamueHToM cMecu ACN/H,O, conepxawenm 0,1% TOYK),
nosiyuas N-merun-N-nponun-4- (1H-nuppono([2, 3-b]nupnaonu-4-mma) -1, 3-
T™MasoJ-2-aMMH B BuUIe TpudTopaueTaTHoM cosim (39 MmT, 67%). 'H saMP
(300 MI'y, CDsOD): & 8,46-8,12 (yump.c, 1H), 7,92 (yuwup.c, 1H),
7,72 (¢, 1H), 7,63 (m, 1H), 7,45 (yump.c, 1H), 3,56 (7, Z2H),
3,20 (¢, 3H), 1,78 (oxm., 2H), 1,00 (7, 3H); Macc-cnektp (ES):
273 (M+1).

JononHMUTeNbHEIE aHaJioTM aMMHOTMaszoJla [IoJiydaju crnocobamu,
onMcaHHeMM B npuMmepe 51, € MCNOJb30BAHUEM PAa3JIMUHBEIX MCXOIHBIX
BEUleCTB, TakUX KaK aJibTepHaTUBHBE TMOMOYEBMHBl Ha cTaium 2. B
npmuMmepax 52 u 53, Oesslll 0Canok, MNOJIYYEeHHB CIOCOOOM, ONMCAaHHBM
B npumepe 51, BoOessanu QuiIbTPOBaHMEM, IMPOMBIBAJIM BOINOM U CYWMIIN
B BBICOKOM BakKyyMe, T[oJiyyass aHajioI'M B BuIe CBOOOIOHOIO aMMHa.
PesyibTaTe CYMMMPOBAHE B Tadbauue 3 B COOTBETCTBUM CO Cllelyolen

CTPYKTYPON:
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Tabmumua 3
[TpuMmep Macc-crnexkTp
Ne HasBaHue R (M+H)
N
50 N-®deHm-4- (1H-nupposno [ 2, 3-b] nupnouna- g 293
4-mn) -1, 3-TMaz0JI-2-aMMH
N
513 N-MeTun-N-deHun-4- (1H-nupposo[2, 3- g 307
bl nupuoun-4-usn) -1, 3-Trnason-2-aMmH

Npumep 54: Tpupropauerarnas cone 4-(2-%enmn-1,3-Tnason-5-

un) -1H-nuppoxno [2, 3-b] nupuanua
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Cramua 1. (2-%enHun-1, 3-Tmmazoyi-5-mjn)O0OpOHORaAS KUCJIOTA

K pacrTBOpy H-OyTumauTus B TexkcaHe (1,6 M, 2,1 wmia) B
npOCTo& spupe (20 M) npu -78°C moBaBisaM MO KalJIAM PacTBOp 2-
penmn-1, 3-tuasona (449 wmr, 0,00278 wmonb) B npocTtoM sdupe (5
M) . CMech TrepeMeunrBaigM B TedeHMe OINHOIO uaca npum -78°C cC
nocsienyoumMM nobaBJIEHMEM TPUMETUJIIOBOTO odupa OOPHOM  KUCJIOTH
(0,949 wn, 0,00835 wMonb). Cmech nepemMemmBamm npu -78°C B
TeyeHue 15 MMHYT, BaTeM OCTAaBJAIM HarpeBaTbCsd OO KOMHATHOM
TeMrnepaTypsl U [epeMelrBa M OOMNOJHUTENEHO B TedeHue 40 MUHYT.
NoBaByaaM HaCBUEHHBM BOOHBM pacTeop NHsCl, a 3z3arem 1,0N BOOHYD

HCl. TIogkmcJIeHHYK CMeChb [epeMeurBaJgyM B TedeHMe 15 MMHYT, "

ueJjieBon poOOyKT 3KCTParMpoBam YEeTEPbMS rOP LM SIMM OXM,
comepxawero 15% MNBONPOIaHoJa. OOBbeOHEHHEIE opraHndYeckue

BKCTPaKTh CyWMIM Han CcylbdaToM HaTpua M KOHUEHTPUPOBAasM,
nojsiydasa 566 Mr ©6ejyioTo TBepOOTO BelecTBa, COoOepXallero LeJeBYyl

(2-penunn-1, 3-Tnazon-5-my) OOPOHOBYK KUCJIOTY B BUIAE CMEeCu C 2-



117

deHmn-1, 3-TuasonoM. 3Ty CMeCb WCMOJb30BaJdM Ha cragun 2 0Oes
OOMOJIHUTEeJIbHOM oumncTku. Macc-cnekrtp (ES): 206 (M+1).

Cranusa 2.

K cMmecu (2-denumn-1, 3-Ttuaszon-5-us)OopoHoron kucjaoTel (75,0
Mr, 0,000366 wmomab) u 4-6poM-1-[2-(TpUMETUIICUIINII)3TOKCHK]METUII-

1H-nuppoJsio [2, 3-b]nupunnxHa (80 wmr, 0,000244 wmose) B IMO (4 M1,

0,051e wmoJB) noGaByisAsy pacTBOP kapboHaTa - KaJuA (101 wmr,
0,000732 wmomw) B Bome (1 w™a, 00,0555 momab). CMmMechb npoayBasu
[MOCTOSHHBIM TOKOM asora B TedyeHre 15 MUHYT. HoBaensanm
Terpakuc (TpubennndocdmnH) nannanni (0) (20 mr, 0,000018 wMmoJiB) WU

MNoJIy4eHHyK CMecb Harperasam npu 125°C B TeueHme 30 MMHYT.
MpooykT ouMwasy npernapatrMeHon BOXX (xosonka C18, osioMpoBaHue
rpammeHToM cMmecu ACN/H,0, conmepxamert 0,1% TOYK), mnonyyas 12 MU
XeJITOTO  TBEPIOOTO BellecTBa, Ccolepxamero LeEeJIeBOM IMNPOAYyKT B
KadyeCcTBe OCHOBHOI'O KOMIMOHeHTa. CMech nepememmeanm B TOYK (1 mi)
B TeueHue 1 wyaca. B3arem wuzdbpiToxk TOYK ynmananm B Bakyyme, U
MOJIYUEHHBII OCTaTOK repeMewnBamamu ¢ 2 mja MeOH, 0,5 mu NH4OH m 100
MKJI 3TUJeHIMaMmMHa B TedeHye 16 uacosB. [IpoOyKT BHOEJAIM B
roMoulbio npenapatuBHoy BOXX (kosonka C18, »sioupoBaHMe IpaaueHTOM
cmecu ACN/H,0, conepxawmen 0,1% TOYK), nonyuasa TpudTopaueTaTHYIO
conb 4-(2-penun-1, 3-tnazon-5-uin)-1H-nupposo[2, 3-blnupuaonHa (5
mMr, 5%). 'H AMP (400 MI'u, CD30D): 8 8,64 (c, 1H), 8,34 (m, 1H),
8,10-8,04 (m, 2H), 7,73 (m, 1H), 7,71 (m, 1H), 7,56-7,51 (M,
3H), 7,14 (o, 1H); Macc-cnekTp (ES): 278 (M+1).

lpumep 55: TpudpropaueraTHas conb 3Tun 2-merun-2-[4- (1H-
nuppono [2, 3-b}nupuauu-4-un) ~1H-nupason-l-un] nponancara (55a) n

2-Memun-2-[4- (1H-nuppono [2, 3-b] nupuaur-4-un) -1H-nupason-1-
nn] nponanoeass kucaora (55b)
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4- (1H-Tiupazomn—4-ui) -1-[2- (TpUMEe TUIICUIIMII) 3 TOKCK | MeTUII-1H-

nuppoJio [2, 3-b]nupuonue (60 mr, 0,00019 mMone) pacTBopsanu B [IMO
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(1,5 Mn), wu pacrBop oxjaxzmam ngo 0°C ¢ nomouso oxJlaxgamuen
Gany. JNobGarnamu Tuapun Hartpus (15 wmr, 0,00038 wmosbs). Ilocne
nepememvBaHusg B TeueHue 10 MyHyT nD00aBiAIM STUJIOBEI 20up 2-
OpoM—2-MeTUJINPONaHOBOMN KMCJIOTEL (42 MKJI, 0,00028 MOJIb ) .
OxJyaxnapmyio OaH B3aTeM yhalsJM U PeaKUMOHHYI CMeChk OCTaBJIANN
HarpeBaTbCA OO KOMHATHOM TeMmnepaTyps B TedenrMe 1 daca.
PeakUVOHHYK CMEChb TI'aCUJIM HacChUlEeHHEM PacCTBOPOM XJjlopuIa aMMOHMA.
IoBaBJysiyiM  OOICJIHMUTENBHO BOOYy, U IHNPOOYKT O3KCTParmMporpajin MTBE.
OBbeOMHEeHHBle B3KCTPAaKTH CYWWIM Hand cyjbdaToM HaTpusA, QuIbTPOBasM
u KOHUEHTPpUPOBAaJN. OcrarTok pPacTBOPAIN B 2 MJT TOYK n
nepemewrBanyu B TeueHme 1 vaca. 3arem usbeTOK TOYK ynasnsaam B
BakyyMme, Y TOJIyYeHHB OCTaToOK IepemMeuyBasmm B 2 wmin  EtOH,
conmepxaumero 0,6 mi pacrsop NH4OH, B TeueHue 16 uyacor. Jeryuue
KOMIIOHEHTBH VyOajgdaJaM, M OYMCTKY CMecyu MNpoBOIMIM C  IIOMOUBIO
npenapaTuBHoy BOXX (kosoHka Cl18, osioMpoBaHMe TIPamMeHTOM CMecHu
ACN/H,0, comepxamenn 0,1% TOVK), nosydas TpupTopaueTaTHyO COJIb
sTun 2-mMeTun-2-[4- (1H-nuppoJso [2, 3-b] nupnanH-4-wmi) -1H-nupaszosn-1-
yi]nponanoara (13 mr, 17%): 'H AMP (300 MI'u, de-IMCO): & 12,03
(¢, 1H), 8,67 (c, 1H), 8,31-8,19 (m, 2H), 7,59 (T, 1H), 7,48
(n, 1H), 6,98 (ymmp.c, 1H), 4,10 (xB., 2H), 1,84 (c, 6€H), 1,12
(tr, 3H); Macc-cnekTtp (ES): 299 (M+1), u 2-MeTug-2-[4- (1H-
nuppoJio [2, 3-b] nupnanH-4-w1i1) -1H-nmupaz0Ji-1-1y] NPONaHoBYy  KUCJIOTY
(27 mr, 53%): 'H SIMP (300 MI'u, d¢-OMCO): 12,04 (c, 1H), 8,64 (c,
1H), 8,26 (c, 2H), 7,59 (yuup.c, 1H), 7,48 (m, 1H), 6,99
(yump.c, 1H), 1,83 (c, 6H); Macc-cnexkrp (ES): 271 (M+1) .
llpumep 56: 2-MeTun-2-[4- (1H-nuppono [2, 3-b] nupuauu-4-un) -~

1H-nupason-1l-un] nponanamMmmn

';I'_'N NHg
Va
B
~
N
N" H
CMmechb 2-meTun-2-[4- (1H-nuppono[2, 3-b] nupnaonH-4-umu) -1H-

nupason-1-unlnponaHosoit kucaorer (23 mr, 0,000085 MoJib) u N,N-

kapboHunouummpasosa (CDI) (21 wmr, 0,00013 wMonp) B 2 M MO
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nepeMemmuBasay B Tedehue 3 dacos. JobaBjamy K cMecu  U3OBHITOK
TBepnoro NH;,Cl wn TEA wu nepemMemvpaym €€ B TedeHUe 3 uacos.
BOJBIY UYacTh PACTBOPUTEJNS yHAJsuiM B BaKyyMe, U HEOUMIEHHE]
OCTATOK OuMllanM npenapaTMBHOM BI3XX (xkonoHka C18, siwoMpoBaHue
rpamueHToM cmecu ACN/H,0, comepxamen 0,1% TOYK) c rnocrenymnuen
[OBTOPHOM OYMCTKOM C IOMOWBK0 nNpenapaTuBHoM BIXX (koJsoHKa cls,
sJOMpoOBaMMe TpamnmeHToM cmecu ACN/H20, cogmepxawen 0,15% NH4OH) ,
noJsydas 2-metuin-2-{4- (1H-nupposio (2, 3-b] nupuanH-4-wmi) -1H-
nupasoJs-l-uin]nponanamua (6 Mr, 26%). 'H AMP (400 MI'u, de-IMCO):
& 11,63 (c, 1H), 8,44 (c, 1H), 8,16 (c, 1H), 8,14 (c, 1H), 7,47
(e, 1H), 7,29 (m, 1H), 7,21 (¢, 1H), 6,93 (c, 1H), 6,80 (mnm,
1H), 1,77 (c, 6H); Macc-cnexktp (ES): 270 (M+1).
Ipumep 57: TpudpropauerarHas conab Tun 3-mernn-3-[4- (1H-

nuppono [2, 3~-b] nupuanu-4-un) -1H-nupason-1-un] 6yranoara

N~N
{2
B
~
N ﬂ TOYK

Cramma 1. 2Tun 3-meTmn-3-[4-(1-[2-
(TpMMeTMHCMﬂMﬂ)STOKCM]MGTMﬂ—lﬂ—HMppOHO[2,3—b]HMpMHMH-4—MH)—1H—
rmpasofi-1-undyTaHoaT

4—(1H—Hmpason—4—mn)—1-[2—(TpmmeTmncwnmn)STOKCM]MeTmn—lH—
nuppotio [2, 3-b]nupuann (220 T, 0,0006996 mMoOJib) ¥ DTUJIOBHM 3QUP
3-MeTn-2-6YTEeHOBONM kKmucjoTel (292 My, 0,00210 monb) pacTBOpAIM
B IOIM® (10 mu). HoBasmanu kapBoHat uezsma (912 wr, 0,00280 wmounb)
1 [OJIyYEeHHYK CMeCh T[lepeMemmBayy I[Py KOMHATHOM TeMmrnepaTrype B

TeueHue 3 YacoB. PeakUMOHHYK CMeCh pas30aBiisajayM BOOOW, U MNPOOYKT

HecCKOJIbKO pas3 skcTparupoBanu MTBE. ObbeIMHEHHBIE BSKCTPAKTH
cyuusiv  Hag CyJdepdaToM HaTpuAa U KOHUEHTpUPOBaJM. Heouunile HHEIM
OCTaToOK oumuaIn KOJIOHOUHOM basum-xpoMaTorpadpuen (0-60%
EtOAc/T'ekCcaHHl) , rnoJydas 3TUJI 3-meTui-3-[4-(1-{2~-

(TpMMeTMﬂCMHMH)STOKCM]MGTMH—lH—HMppOHO[2,3—b]HMpMHMH—4—MH)-lH—

nupasoJsi-1l-un)}oyranoar (244 mr, 79%). 'y aMP (300 MI'n, CDCls): O
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8,37 (m, 1H), 8,11 (c, 1H), 8,09 (c, 1H), 7,45 (m, 1H), 7,24
(n, 1H), 6,79 (m, 1H), 5,77 (c, 2H), 4,10 (xB., 2H), 3,62 (nnm,
2H), 3,04 (c, 2H), 1,88 (¢, 6H), 1,20 (r, 3H), 0,98 (mm, 2H),
0,00 (c, 9H); Macc-cnexkTp (ES): 443 (M+1).

Cranusa 2.
CLuZ b 3-meTmii-3-[4-(1-[2- (TpyMe TWMIJICWJINIT) BTOKCHK ] MeTuJI-1H-
nuppoJio [2, 3-b]nupuouH-4-wun) -1H-nupason-1-un] OyraxHoar (20 MI,

0,0000452 wmomp) nepemeuvBasgyu B 1 min TOYK B Teuennme 1 wuaca.
RBaTeM WM3OBITOK TOVYK ynansam B BakyyMe. OCTaToOK [epeMeumBajM B
TevyeHme 16 wacor B 2 M MeOH, comepxawero 0,5 wmn NHqOH.
YnapuBaHue JIeTYy4YMx KOMIIOHEHTOB C NOCJeIylllel OUMCTKOM C TOMOUBIO
npenapaTuBHoi BOXX (xosionka C18, osioMpoBaHMe I'PaIMeHTOM CMecCHu
ACN/H,0, comepxauwen 0,1% TOYK), mnosnydasa sTun 3-meTmsi-3-[4- (1H-
nuppoJio [2, 3-b] -nupuaonu-4-wmi) -1H-nupason-1-ma] 6yraHoar,
TpubTopaueTaTHyio coJsib (5 MT, 26%). ‘Y gMP (400 MI'u, de-IMCO): &
12,19 (¢, 1H)3 8,61 (yuup.c, 1H), 8,34-8,22 (yuwup.mMm, 2H), 7,62
(ymmp.c, 1H), 7,51 (br d, 1H), 7,02 (yuup.c, 1H), 3,91 (xB.,
2HY, 2,96 (c, 2H), 1,70 (c, 6H), 1,02 (T, 3H); Macc-crnexrp
(ES): 313 (M+1).
llpumep 58: TpudpropauerarHas coar 3-merma-3-[4- (1H-

nuppono [2, 3-b] nupuauu-4-un) ~-1H-nupason-1-un)] 6yran-l-ona

\;—J/—OH

4

N—
/

A 7\

N
H TOYK

K pacTBOpPyY DTN 3-meTmsi-3-[4-(1-[2-
(TpUMe TUIICUITAI) 3TOKCK | MeTui~ 1H-nmpposio [2, 3-b] nupuaonH-4-wmi) -1H-
nupaszos-1-wi]OyTaHoara (213 wmr, 0,000481 wMone) B TI'® (5 wMJ,
0,061l6 MOIJIb ) npu -78°C noBaBJIAINU rno Karnjasam
oMnRobyTuIaioMMHuiruopun B OXM (1,00 M, 1,1 wMia). PeakKuMOHHY
cMech IlepeMmeumBany B TedeHuMe 3 4acos, B TeueHMe UeTo
peakuUMOHHYI CMeCh MeIJIeHHO HarpeBasu no -10°C. K cmecu npu -
10°C ocTopoxHO nobaBisaaM TeTparmapaT Taprpata K/Na B Bone.

CMmech nepeMewrMeaJanM B TedeHUEe 2 JacoB, 3aTeM JBKCTparmpoBasin
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TpeMs MopuraMy aTunauerara. OObelMHeHHbE OPTaHMYeCKMEe 3KCTPAaKTh
NpOMBIBAJIM OBYMS [IOPUMAMM BOIbl M OOHOW [OPUMEN HAaCHIEHHOTO
pacTBOpa CoJM, 3aTeM CYWMIM Hal CyiabdaToM HaTpusd, OQuIbTPOBaIM U
KOHLEHTPMPOBAJIN, rnoJjydas 3-meTun-3-[4-(1-[2-
(TpMMeTMﬂCMﬂMH)STOKCM]MGTMH—lH—HMPpOﬂO[2,3—b]HMpMHMH—4—MH)—1H—

nupaszoyi-1-uin)Byran-1-on (185 mMr, 96%), KOTOpPHM MucCnoJb30Bay Ge3
OOMNOJIHUTENILHOM OUMCTKU. [lopuuio MOJIYYEHHOTO TakuM o0pas3oM chnmpTra
(15 mr, 0,000037 momb) nepemeumBaau B TOYK (1 i) B TeueHue 2
yacoB. TOYK yrnananmM B BaKyyMmMe ¥ OCTAaTOK I[epeMemmBamM C 2 MJ
MeOH, comepxamero 0,5 wmn NH OH B TeueHue 16 uwacor. Jlerydue

KOMIIOHEHTH yanaJjdanay, ¥ OpoOoyKT oduiliaJiM B [NOMOWBIO npenapaTMBHoﬁ

BOXX (kosioHka C18, JOUPOBaHMe  rpamgueHToM cMecu  ACN/HZ0,
conepxamer 0,1% ToOYK), nomydas 3-meTrun-3-[4-(1lH-nupponol[2,3-
b] nupnanH-4-un) -1H-nupason-1-un] ByraH—1-oJ B BRUIE

rpudTopaunerTaTHon comm (8,0 MmMr, 57%). 'y amp (300 MI'u, de-IMCO):
8 12,17 (¢, 1H), 8,58 (yuwwup.c, 1H), 8,32-8,22 (yump.m, 2H),
7,62 (ywwp.c, 1H), 7,53 (ywmp.n, 1H), 7,03 (yump.c, 1H), 3,25
(v, 2H), 2,07 (v, 2H), 1,62 (c, 6H); Macc-cnexkrp (ES): 271
(M+1) .

Npumep 59: TpudropauerarrHas conb 4-mermn-4-[4-(1H-

nupposno [2,3-b] nupuguu-4-un) -l1H-nupason-1-un] nenranunTpnia

};_J/_CN
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~
N" N TOYK
Cramma 1. 4-Memun-4-[4-(1-[2- (TpUMEeTUIICUIIUII)STOKCU]METNUII—

1H-nuppono[2, 3-b]nupunus-4-umn) -1H-nupason-1-mj] NeHTaHHUTPUJI

TEA (38,0 mxJj, 0,000273 MoJsb) M MeTaHcylbboHuaxJopun (21,1
Mrs, 0,000273 wMosb) no0aBIANM IIOCJENOBATEJIbHO K pPacTBoOpy 3-
MeTwy-3-[4- (1-[2- (TpMMEeTMJICUIINI) 3TOKCHK | MeTusI- 1H-nupposno [2, 3-
b]nupuonu-4-un) -1H-nupaszon-1-un]byran-1l-ona (ronydyeH Kak B
npumepe 58) (81 mr, 0,00020 moms) B IOXM (4 mia, 0,05 mojb) npu
0°C. PeakUMOHHYI0O CMeChb BbIOEPXMBaMM TINpy JaHHOM TeMmrepaType B

TedeHue 1,5 wacos, BareMm Tacuam poBaBsieHMEeM BOIbl. PeaKUMOHHYIO
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cMech BkcTparupoBanu [OXM uyeTepe pasz3a. OObeIVMHEHHBIE B3KCTPAaKThH
cyumnayu Haa cyilspdaToMm HaTpusa, (uabTpoBaiM U KOHLEHTPUPOBAJM,
nojyydas HEeOUMIIEe HHEIN 3-meTun-3-[4-(1-[2-
(TpuMe TUIICKUIINI) 3ToKkCK | MeTun—-1H-nuppono [2, 3-b] nupuaonH-4-um) -1H-
nmpazoJ—-1-mui] 0y TuIMeTaHCyJbdoHaT (87 MI") . Macc-cnekTp
(ES) :479 (M+1) .

Cmecs 3-MeTun-3-[4-(1-[2- (TpUMEeTUJICUJIMI) 3TOKCK ] MeTHUJI-1H~-
nupposio [2, 3-b] nupuaonH-4-ui) -1H-nupason-1-
min] 6ytunmerTaHcynsdoHara (42 mr, 0,000088 Momsb) ¥ umaHuia Kaams
(46 Mmp, 0,000702 mMosp) B IMO® (1 M) HarpeBasuM B MUKPOBOJHOBOM
peaxkTope B TeueHue 30 muHyT npu 125°C, nocse 4yero OOMNOJHUTEJBHO
B TeueHue 30 MmmHyT npu 135°C. CMmechr BareM pazbaBiasnau BOLOOU, U
NpoOyKT BDKCTPAIrMpPOBaJU Tpemsa  nopumsamu  MTBE. O6benuHeHHble
BKCTPaKTE CYWnnu Han cynbdaToM HaTpuUA, duneTpOBaIM 2
KOHLEHTpUpOBaJM, IoJjydas 61 MT HeouumeHHOTO 4-meTwmi-4-[4-(1-[2-

(TPUME TUIICUITNIT) DTOKCY ] MeTus- 1H-nupposno [ 2, 3-b] nupuanu-4-ui) -1H-

nmMpasz3oJi-1-uj) neHTaHHnuTpuIa, KOTOPBIN MCIOJIb30BaJIN tes
OOMOJIHUTEJBHOW ouucTku. Macc-cnexTp (ES): 410 (M+1).
Cramusa 2.

4-MeTun-4-[4-(1-[2- (TpumMeTMIICMINIT) DTOKCHK | MeTHJI—-1H-
nupposio [2, 3-b]mupuanH-4-wun) -1H-nupaszon-1-uj] neHTaHHNUTPUJI (57
mr, 0,00014 wmosb) nepememuBanu B IOXM (4 wmia) u TOYK (1 wMia) B
TeyeHue 2 4YacoB. PacTBopuTenu yoajusJaM B BakKkyyMe, U OCTaTOK
nepeMewmBaau B 2 M1 MeOH, copepxawero 0,2 M 3TuUJeHIMaMMHa, B
TeueHue 16 uyacor. JleTyurMe KOMIIOHEHTH ylapueaau U [OPOOYKT
BLIOEJIAJIM M3 pPeakKUMOHHOM CMecu C T[IOMOWb IpenapaTuBHOM BIXX
(konionka C18, osaoupoBaHue rpaaMeHToM cMecu ACN/H,0, conepxauwen
0,1% TOVK), noayuas 4-metun-4-[4-(lH-nupposiol[2,3-b]nupuamH-4-
uil) -1H-nupason-1-un] NeHTaHHUTPUII B BuUle TpUPTOpaLeTaTHON COJMU
(10 M, 18%). 'H AMP (400 MI'u, de-IMCO): & 12,09 (c, 1H), 8,58
(c, 1H), 8,29 (c, 1H), 8,25 (m, 1H), 7,60 (v, 1H), 7,48 (&,
1d), 7,00 (ywmp.c, 1H), 2,33-2,21 (m, 4H), 1,61 (c, 6H); Macc-
crnexktp (ES): 280 (M+1).

Npumep 60: TpupropauerarHas conb 4-meTun-4-[4- (1H-

nupposno [2, 3-b]l nupuann-4-un) -1H-nupason-1-un] nenranammna
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NH,
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u -TOYK

Heounne HHBIM 4-meTun-4-[4-(1-[2-
(TpuMeTuIICHIIMI) 3ToKCK ] MeTn - 1H-nupposio [2, 3-b] nupnonn-4-w) -1H-
nupaszosi-l-un)nenranuurpun (36 mr, 0,000088 wMosb, CM. roJjiydeHue
B rnpumepe 59), nepemeumBamu B TOYK (2 mj) B TedeHue 1 daca.
CMeCh KOHLEHTPUPOBaMM I[JIA yHhalleHusa unsbwerTka TOYK, ¥ MNOJIyYEHHBIN
ocTaTok repeMmeunMBany B 2 MJ MeTaHosa, coxepxamero 0,5 min NH4O0H,
B TeueHue 16 uyacor. [IpoOyKT odmumwanu npernapaTtuBHoOM BIXX (xojioHKaA
Cl18, omioMpoBaHMe TpaaMeHToM cMecu ACN/H;O0, conmepxamen 0,1%
TOYK), nosayuasa 4-merusn—-4-[4- (1lH-nupposo([2, 3-b]lnupuonn-4-wumn)-1H-
nupasos-1-ui]neHradaMun B Buae TpudTopaueraTHom coym (21 wMmr,
58%). 'H AMP (400 MI'u, de-JIMCO): & 12,18 (c, 1H), 8,60 (c, 1H),
8,33-8,21 (m, 2H), 7,62 (yuwwp.c, 1H), 7,53 (m, 1H), 7,22
(ymup.c, 1H), 7,04 (yump.c, 1H), 6,71 (yump.c, 1H), 2,14-2,07
(M, 2H), 1,86-1,79 (M, 2H), 1,58 (c, ©6H); Macc-cnexkrp (ES): 298
(M+1) .

pumep 61: Tpubropauerarnas conbp (3S)-3-[4-(1H-
nuppono [2, 3~-b] nmupuaun-4-un) -1H-nupason-1-un] 6yrasuurpuina u

TpudpropauerarHas cons (3R)-3-(4-(lH-nuppoxno[2,3-b]nupnanu-

4-un) -1H-nupason-1-un] 6yraHHnTpUaa

K pacTBRORY 4- (1H-nupason-4-un)-1-[2-
(TpuMe TMIICHMIINIT) 3TOKCY ] MeTus- 1H-nupposno [2, 3-b] nupuanHa (0,050 r,
0,00016 mone) B ACN poBarnanu 2-0yreHuurpun (0,014 mmn, 0,00017

MOJIb ) u IbY (0,029  mg, 0,00020 wMoub). I[TOJIYUEHHYK CMeCh



124

rnepeMemMBany B TedeHue 16 uwacoB. 3aTeM JeTyuMe KOMIIOHEHTH
yrapuBajJy M OCTAaTOK pacTBOPAAM B STujauerare. IloJlydeHHb
pacTBOp NpOMeIBanM nocjefnoraTensHo 1,0N HC1l, Bomom ¥ HaCHIIEHHBM
PacTBOPOM COJM, BaTeM CyWWw M Hal CyabdaToM HarTpusa, OQuibTpoBasnmu
" KOHILLEHTPUPOBAJU. s MoJIy4YeHUs rno CymecTBy YYCTEIX
SHAHTUOMEPOB MUCIOJIB30BaNM Crocod A (CM.HMxXe) .

HeoumuweHHsln ocTaTok pacrteopsiau B TOYK (7 mn, 0,09 moub) u
pacTBOp I[epeMeuyBanM B TedeHue 1 yaca. 3arem wusbbrox TOYK
yrapuBajy ¥ OCTaTOK 3aTeM [epeMemmBanu C sTuileHmsammHoMm (0,1
mi, 0,001 mosne) B wMeranone (4 wMia, 0,09 wMonb) B TedeHme 16

yacop. CMeCh KOHLEHTPUPOBAJM, ¥ MNPONYKT OuMllanM [pernapaTuBHON

BOXX (konmoHnka C18, aaKoVpoBaHne  TpamoueHToM cMmecum  ACN/H,0,
comepxamen 0,1% TOYK), nosydas TpudTopaleTaTHyw cojb 3-[4-(1H-
nuppoJio [ 2, 3-blnupnanH-4-un) -1H-nupason-1-un] OyTaHeHuTpuia (35

Mr, 61%). 'H AMP (400 MI'u, de-IMCO): & 12,16 (c, 1H), 8,73 (c,
1H), 8,32 (c, 1H), 8,28 (m, 1H), 7,65-7,61 (M, 1H), 7,48 (&,
1H), 6,99 (m, 1H), 4,86 (xB., 1H), 3,17 (m, 2H), 1,57 (m, 3H);
Macc-cnexkrp (ES): 252 (M+1).

HOHOHHMTeﬂmee aHaJIoTM noJiydasiu CHOCOGaMM, AHaJIOTMYHBIMNA,

OrMMCaHHBIM B IHpUMEDPE 61, C VICIIOJIb30OBaHMEM PpPa3JIMYHBEIX MCXOIOHBIX

BEWEeCTB [JIA aJKMWIMPOBAaHMA [MPAa30JILHOTO KOJibla. Hanpumep, o, f-
HEHACHIIEHHBIE HUTPWMJBL OBUIM  [OJIYydYEeHBl Ccrocofamy, aHaJIOTUYHBIMU
HMXEeNpPUBEOEeHHOMY , MMPOUJINIIOCTPUPOBAHHOMY  IJIA (2E)- wu (22) -
rekceHuuTpuia: K pactsopy 1,00M Tper-6yTokcupma kagua B TI'® npwm
0°cC (24,2 MJT) noBaBJysAan rno KaruJisiM pacTBop
oysTuauraHoMerunbpocponara (4,10 mn, 0,025 mome) B TI'® (30 M) .
BaHio y®upanau, U PACTBOP OCTABJISIM HaIpeBaTbCA OO KOMHATHOM
TeMrnepaTypsl. [locye HOOCTWXEeHMS KOMHATHOM TeMIepaTypkl, pPacTBOpP
MOBTOPHO oxJaxnanmu no 0°C wm pgobaejaanm TI10  KarvigsM  pacTBOP
Byranansg (2,00 mn, 0,023 mone) B TI'® (7 Mi). PeakUMOHHYI CMECh

oCTaBJIAJIM HarpeBpaTbCHd IO KOMHaTHOM TeMriepaType M IrepeMellMmBalii B

TedyeHue Houm. Cmecb pasbaBisau sSTwilaleTaToM M Booou. Criou
pasznessnm, M BOOHBIM  CJIOM  BKCTparupoBalyM  TPeMsa  IOPUMAMU
sTuauerara. OOBEeIMHEHHHE OpTaHMWYeCKMe  SKCTPaKTH  [IPOMBIBAJIN

HacChllleHHBEIM BOIOHBIM pPacTeBOpPOM COJIM, CYWWIJIM Hal Cynb@aTOM HaTpuA,
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dMIILTPOBANAM ¥ KOHUeHTpuposay. Taxkum obpasom nojaydanmu 1,6 T
HEeOUMIIeHHOM cMecH, conepxaumen Kak (2E) -, Tak u (22) -

I'eKCeHHNTPWII, KO’I‘OprIZ UCIOJIE30BaNM ©Oe3 IOOMNOJHUTEJNEHONM O4YUCTKU

Ha nocJieOywoueM cTaiyiy aJKUIMPOBaHUA. 'H gMP (400 MHz, CDCls): &
6,72 (mT, 1H TpaHc-omnedun), 6,48 (mr, 1H umc-onedmn), 5,34 (aor,
1H Tpauc-oneduH), 5,31-5,30 (M, 1H umc-oneduH) .

Mlpy  XejlaHMKM  [OJIYYMTb MO CYWeCTBY  UMCThIE  OHAHTVOMEPEH
NPOBOOMJIM XMpaJibHOE pas3lejieHre C [OMOUB OIHOTO U3 CJIeNyRlMX
Crioccobop:

A) PazspeJsieHue rnpoponguiam mjdg SEM-3alMIIEHHOTO IPOMEXYyTOWHOI'O
coenMHeHNA rocJie xpoMaTorpadum Ha cunukarese
(sTUnaleTaT/TeKcaHs) C T[IOMOWbI [pernapaTuBHOM XxupalibHOM BOXX
(OD-H koJsioHka, osiovpoBaHue 15% »TaHON B TeKCaHax);

B) PazgeneHue NpPOBOOWJIM IOJIA  HEe3aWMIEHHOIO  CBOOOIHOTIO
OCHOBAHMUA C TOMOUL MNpenapaTmMBHON xupasbHou BOXX (OD-H koJsioHKa,
smoupoBaHye 15% 5TaHON B IeKcaHax);

C) PamgpeJjeHue InpoBoousM n0ja SEM-3alMileHHOT'O MNPOMEXYTOYHOTO
coenuHeHUs rnocJsie xpomaTorpadun Ha cumkarerse
(sTunageTaT/TeKCcaHs) ¢ [IOMOUbI IpernapaTMBHOM xXupajbpHOM BOXX
(AD-H konoHka, »JjwouporaHme 10% »TaHOJ B IeKCaHax);

D) Paspesnienme npoponuiu s SEM-3allMIIEHHOTO MMPOMEXYTOUHOTO
COenVMHEHNA nocrne XpoMaTorpadun Ha cuJmkaresne
(aTunaueTaT/reKCcaHs) ¢  [IOMOWKBI MperapaTMBHOM xXupajbHOM BOXX
(AD-H koJIOHKa, o»JoupoBaHue 15% 5TaHOJl B I'eKcaHax) ;

E) PaspesyieHue npoBomuiay a8 SEM-salMieHHOTO [MPOMEXYTOUWHOTI'O
CcoeInVHEeHNA nocrse xpoMmaTorpadumn Ha cunmkarese
(aTuUNaueTaT/TeKcaHs) C [IOMOIb NpernapaTUBHOM xupajibHOM BOXX
(OD-H koJioHka, smoupoBaHue 20% 3TaHOJ B I'e€KCaHax; Winu

F) PaspesnieHue npopoiunum misg SEM-3allMIIEHHOT'O MPOMEXYTOWHOTO
coenVMHeHus rocJe xpomMaTorpadun Ha cunukarese
(aTHUsaueTaT/TeKcaHs) C I[IOMOWBI [pelnapaTyMBHOM xupajbHOW BOXX
(OD-H koJsioHka, ozJioupoBanue 30% 2TaHOJ B IrekcaHax. [lod KOJIOHKOMU
OD-H nonpasymeBawT Chiralcel OD-H ot Chiral Technologies, Inc
3x25 cm 5 mMrM. Ilom kosioHkoit AD-H noppasymeBanoT ChiralPak AD-H

or Chiral Technologies, Inc. 2x25 cM, 5 MKM.
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PesysibTaTH OJS COeIMHEHM) CyMMMPOBAaHe B Talsmue 4 HUXE.
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Tabnnua 4

Mpumep

HazBaHue

Macc-
CIIeKTpP
(M+H)

Cnoco®
[oJyuyeHms u
XMPaJIbHOT'O
pas3nesieHns

02

TpupropaueTaTHasa cojb 3-[4-
(1H-rmpposio [2, 3-b] nupuonH-4-
un) -1H-nupazon-1-

WJ1] MpOonNaHHEnTPuIa

238

Mpumep 61

63

TpupropauerarHas cosb (3S)-3-
[4- (1H-nupposio[2, 3-b] nupnmmH-
4-wyn) -1H-nupason-1-

M) rekcaHHuTPpuia
"
TpudTopauerarHas conb (3R)-3-
[4- (1H-rnupposo [2, 3-b] nupnonH-
4-usn)-1H-nupazson-1-

W) TeKCaHHUTPuUIIa

Pr

280

Npumep 61,
crioco®6 B

64

TpudropaueTarHas cojb (3S)-3-
umkJioneHTma-3-[4- (1H-
nupposio [2, 3-b] nupuanH-4-ui) -
1H-nupasz3on~-1-wua] nponadHuTpuiia
n
TpudropaueraTHasa cons (3R)-3-
UMKJIOneHTmuI-3-[4- (1H-
rmppoJio [2, 3-b] nupuamuH-4-ni) -
1H-nupazosi-1-ui] nponaHHUTpuIa

SO

306

Npumep 61,
cnioco® C

cda

({38) -3-Umurnorexcuna-3-[4- (1H~-

nuppoJio [2, 3-b] nupuanH-4-wni) -

1H-nupaszon-1-ui] nponaHHuTPuII
"

(3R) =3-Luxnorexcun -3-[4-(1H-

nuppoJio [2, 3-b] mmpuanH-4-m) -

1H-nupaz30s—1-1i1] NPONnaHHUTPUI

e

320

Mpumep 61,
cnnoco® D

Npumep 65: TpudTOopaueTarHass COXb (3R) -3-[4-(7H-

nuppono[Z,3—d]nupnnnnnn-4—un)—1H—nupason-1—nn]rexcausuwpuna n

TpupTopauerarHas Coab (38)-3~-[4- (7H-nuppono[2, 3-

d] nupyMmauu-4-un) -1H-nupason-1-ui] rexcCanHMTPUIA
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Cramus 1. 4—Xnop—7—[2—(TpMMETMHCMHMH)9TOKCM]M€TMH—7H-
nypposio [ 2, 3-d] nuprMyInH

K pacrBopy 4-xsopnupposo |2, 3-d]nupuMmnanHa (0,86 r», 0,0056
Mosb) B IM® (20 mia, 0,2 monb) npu 0°C poBaBianay TUIPUI HaATPpKA
(0,27 r, 0,0067 wMoOJNIB) B BUIOE HECKOJIBKUX rnopuui. PeaKUVOHHYIO

CcCMeCb rnepeMelineasin OOTIOJIHNTEJIbHO B TedueH e 45 MUHYT C

rnocJie oy 1M nodapiieHneM rno KarJisam B-
(TpUME TUIICUIIMIT) BTOKCH | ME TUJIXJIOPKIA (1,2 MJI, 0,0067 MOJIb) .
[loSly4eHHY0 pPeakUMOHHYl cMmech nepemeuvpanu npu 0°C B Teuenme 45
MUHYT, B3aTeM TacuiM BOIOM M 3KCTparMpoBaaM STUJALETaTOM.

OpraHyyYecKuil BKCTPaKT I[POMbIBajiM BOLOW, HACHIIEHHBEM pPaCTBOPOM

conu, CYUNIINU Han cyJibbaTom HaTpuUsd, buneTPOBAN u
KOHIUEHTPUPOBaM, [OJydYas Macjo. HeouMlleHHBI OCTaTOK OuYMllany
KOJIOHOYHOM dazu-xpoMaTorpadpuen (0-15% sTujaleTarT/TeKCcaHsl) ,

nonydasi 4-xyop-7-[2- (TpuMeTMICUINI) 3TOKCK ] MeTrI-7H-nupposo [2, 3~
d] mupummaonu (1,40 r, 88%).

'H gMP (400 MHz, CDClz): & 8,71 (¢, 1H), 7,46 (m, 1H), 6,72
(m, 1H), 5,71 (c, 2H), 3,59 (mm, 2H), 0,97 (a=m, 2H), 0,00 (c,
9H); Macc-cnexTp (ES): 284 (M+1).

Cramma 2. 4-(1H-Tupaszon-4-un)-7-[2-
(TPUME TUIICUMIINIT) 5TOKCHK ] MeTuI-7TH-nuppoJio [2, 3-d] nMpyMnIanH

K cMecHu 4—xnop—7—[2—(TpmmeTmncmnmn)3TOKCM]M€TMH-7H—
nupposo [2, 3-d} nupumuanna (1,4 1o, 0,0049 wmonp) u 4-(4,4,5,5-
TerpameTusi-1, 3, 2-guoxkcaboposaH-2-ui) - 1H-nnpasoJa (1,4 », 0,0074
MoJie) B IOM® (40 ma, 0,5 Monb) mobBamisanM kapOoHaTa kaJjaus (2,0 1,
0,015 mone) B 15 Mn ponoel. CMmeck NpoxyBajiM IIOCTOSHHBEM TOKOM
asora B TeueHMre 15 MUHYT. DoBarnsam
TeTpakuc (TpubeHmnpocdun) nannammin (0) (0,41 T, 0,00036 wmonab) wu

peakUMOHHYI0 cMech Harpesamy npu 125°C B TedenHme 30 muHyT. CMeChH
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OCTaBJIAIN OXJIaXIaTbCs, 3aTeM pazbaBianu 3TUJIALLETAaTOM.
PasBaBJICHHYK pPEaKUMOHHYK CMeChb [pPOMBIBAJIM BOIOM,  HaCHIIEHHEM
pacTBopoM coun, cyuunm Han NapSO; M KOHUEHTPUPOBRaJIM, IoJydasd
pacTBOp B HefosibwoM oObeme MO (nmpumepHo 2-3 wi) . JoOGaBisasm
BOLOY, dYTO TpPMBOIOIWJIO kK 00pasoBaHMIO CMOJMCTOTO BelleCTBa Ha
cTeHkax koJabbl. 3aTeM BOLy HOEeKaHTMpOBaJsaM, © TBEepOse BelecTBa
pacTBOpPAIN B sTuJlauneTarTre. PacTBOp CyumnJn Han NaS0q4 u
KOHILEHTPUPOBaJM B BakyyMe, [oJydas XeJToe TBeplnoe BeleCTBO.
MpOnyKT pacTupanu ¢ OMITUIIOBEM 30mpomMm, noayudas 4- (1H-nmupaszsomn-4-
ni) -7-[2- (TPUMETUIJICUIINIT) ®TOKCHY | MeTuJl- 7H-nuppoJio [ 2, 3-d] nMpyMnIanH
B Buae OeJyIOTO NOpollKa, KOTOPBM cymwman B Bakyyme (1lr, 60%). 'y
AMP (300 MHz, CDCls): & 10,80 (yump.c, 1H), 8,93 (c, 1H), 8,46
(c, 2H), 7,46 (m, 1H), 6,88 (m, 1H), 5,73 (c, 2H), 3,61 (nnm,
2H), 0,98 (mm, 2H), 0,00 (c, 9H); Macc-cnekrp (ES): 316 (M+1).

Cramusa 3.
K pacTBoOpRy 4- (1H-nupazon-4-un)-7-[2-
(TpUMEeTUJICUIIMIT) 9TOKCHK | MeTusl- 7TH-nupposo [ 2, 3-d] nupuMuianHa (0,050

r, 0,00016 wmomnb) B ACN (1 wMua, 0,02 Momne) noBaBisaliM IeKCc-2-
enHuTpua (0,100 r, 0,00105 mosp) (B BUIAE CMeCM UUC—- U TPaHC-
M30MEpPOB), C rocienyiowuMm notarneHueM [OBY (60 mxn, 00,0004 moub) .
[losydeHHyl CMeCh [lepeMelMBaM I[IpM KOMHaTHOM TemnepaTtype B
TeueHue 16 uyacos. ACN ypansaaM B BakKyyMe. HEOUMIIeHHBM OCTaTOK
pacreopsanu B sTmjlaueraTe, ¥ npomeBasu  1,0N  HCl, HacChIEHHBM

pacTBOPOM Ccos, cymy Han NapSOgq ¥ KOHLUEHTPMPOBaNM. HeouuleHHEN

OCTaTOK ouymaJm KOJIOHOUYHOM brisu-xpoMaTorpaduen (0-70%
EtOAc/rexcaH), noaydas 56 MDD NpoaykKTa, KOTOPHEM [epeMeunBam Co

cMecb 1:1 TOYK/IXM B TeueHue 1 yaca M pacTBOpuUTeau yllapuBasn.
[TOJIydeHHBI TMPONYKT rnepeMmeummpanu ¢ metadHosoMm (4 mia, 0,1 moss),
comepxaumm sTuyneHauamuH (0,1 mn, 0,001 Momb), B TedeHMEe HOUM,
PacTBOpPUTEJIb yhNapuBalyM U I[POOYKT OuMlianM NpernapaTmuBHOM BIXX
(kostonka C18, osuwMpoBaHue rpanmeHToM cMecu ACN/H,O, conepxamen
0,1% ToYK), nonyuas 3-[4-(7H-nupposol[2,3-d]nupummuinH-4-mi)-1H-
nMpaszosi-1-mi] TEKCAaHHUTPWI B Bule TpudTopaueTaTHOM cosm. Ilpu
XeJlaHMK OBIM BhIOEJIEHBl 3HAHTUOMEDPHE O CyWeCTBY B 4YMCTOM BuIe C

[NOMOUIbI ONMCAHHOTO BHIIE IJs npumepa 61 crnocoba A. 'H aMP (300
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MHz, CD3OD): & 8,93 (c, 1H), 8,88 (c, 1H), 8,52 (c, 1H), 7,85
(n, 1H), 7,28 (m, 1H), 4,87-4,77 (M, 1H), 3,26-3,05 (M, ZH),
2,20-2,05 (m, 1H), 2,00-1,86 (M, 1H), 1,40-1,10 (M, 2H), 0,95
(v, 3H); Macc-cnexkTrp (ES): 281 (M+1).

Npumep 67: (3R)- m (3S)-3-UuxnonenTun-3-[4-(7H-

nuppono [2, 3-d] nmpummanu-4-un) -1H-nupason-1-ui] nponasHUTPUI

CN
CN 'lu/
N-N N-N
/‘/ //,
n
N™ N™x
P Ly
N N" O H

Cramusa 1. (2E)- u (2Z)-3-UUKJIONEHTUIAKPUIIOHUTPUII

K 1,0M pacrBOpy TpeT-OyTokcun kasmms B TI'® (235 mm) npu 0°C
nobaeiyaaM [0 KalJlaM pacTBOp IMaTwiunaHoMmerunpocpoHara (39,9 mi,
0,246 wMonb) B TI'¢ (300 w™Mn). Oxjpaxpaowyrn 6aHo ybupanaiu u
pPEeakKLUMOHHYI  CMeChb  HarperpalM OO  KOMHATHOM  TeMlIepaType C
nocjgenymoumM oxJjaxmeHuemM pgo 0°C, npu STOM B JOaHHBM MOMEHT
nofapsaaM IO KamjagaM pPacTBOp UMKJIONeHTaHkapbanbmeruna (22,0 1,
0,224 wmonp) B TI'®¢ (60 mMn). BaHo ybOupaau ¥ pPEAKLUMOHHYK CMECh
HarperaJau OO TEeMepaTypshl OKpyXawoled cpenb M IepeMelrBalid B
TeueHne 64 uyacoB. CMechb pachnpenessasiy Mexay IM3TUIIOBEM 20upoM U
BOIOW, BOIHBI CJIOM 3KCTparMpoBalM TpeMs NopuMaAMu 3¢upa, a s3arTem
OBYyMS TropuusaMu sTuilauerara. OObelVHEHHBIE B3KCTPAakKTH [IPOMBIBAJIU
HACHIIEHHBIM BOIHBIM PACTBOPOM COJIM, 3aTeM CyWuaM Hald cylbdaTom
HaTpUsa, OWUILTPOBAJM M KOHLEHTPUPOBAJM B BakKyyMe, I[oJydas CMecChb,
conepxamy 24,4 T MBOMEpPHEIX OJIeQUHOB, KOTOPYK MCIIOJIb30Bau 6e3
NOMOSIHUTENIbHOM ouncTky (89%). 'H SAMP (400 MHz, CDCl3): & 6,69
(onn, 1H, TpaHc-onedwmH), 6,37 (v, 1H, uuc-onedmsu), 5,29 (mm, 1H,
TpaHc-oysiebmH), 5,20 (m, 1H, uwuc-onedbwmn), 3,07-2,95 (M, 1H, uwuc-
nponykt), 2,64-2,52 (M, 1H, TpaHc-npomykT), 1,98-1,26 (M, 16H).

Cragua 2. (3R)- u (38)-3-LUuknoneHtua-3-[4-(7-[2-
(TPUMETUJICUIINIT) DTOKCHK | MeTuJl- /H-nupposno [ 2, 3-d] -nupuMmuIanH-4-ui) -

lH-nupaszon-1-ui] nporadHuTpuIl
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K pacTrROpPY 4- (1H-nupazon—-4-una) -7-[2-
(TpUMEeTHUIICUIINI) 3TOKCK | MeTu - 7H-nupposo [ 2, 3-d] nupuMnanHa (15,0
T, 0,0470 MOJIb ) B ACN (300 MJT) nobapiusaau 3-
uukJoneHTunakpuiouurpua (15 r, 0,12 mMose) (B BuIe cCMecu LUUC- U

TpPaHC-M30MEpPOB), C nocienyommMm nodasjenmem IOBY (15 wmi, 0,10
MOJIb) . TIOJIYUEHHYI0 CMEeChb I[IepeMellBaliM Ipy KOMHaTHOM TeMmIepaType
B TeueHue Houm. ACN ynapumBanm. Cmechk pas30aBisaaM 3TUIaLeTaToM, U
pacTrOp [POMEBIBAJIU 1,0N HC1. OpraHMyYecKun cJion OMATh
3KCTParMpoBasm TpEMA opLUUAMU sTUIaueTrara. Obbe OMHEHHBIE
OopraHMuecKue ©SKCTPaKThl I[IPOMBIBaJIM HACHIUWEHHEM BOIOHBIM pPaCTBOPOM
conu, Cywnan Han CcyJibdaToM HaTpus, buneTpoBaN "
KOHLEHTPUPOBAJM. HEOUMIIEHHEN [IPOOYKT oummady xpomarorpadmen Ha
cunukaresne (TpaiMeHT sTUlaleTaTra B T'eKcaHax), I[oJydasa BA3KUM
NMPOo3paydHell CUPOrl, KOTOPHM pacTBOPAJM B D3TaHOJIE W yHapuBalu

HECKOJIBKO pas IJjd yHaJleHuAa  sTujauerara, nojgyuas 19,4 r

paueMmyuecKoro annykTa (93%) . SHaHTUOMEDSI pasnensanm
npenapaTmuBHoi BOXX, (OD-H, 15% osTaHOJ/TeKcaHbl) ¥ WCIOJb30BaJN
o OTHOEeJILHOCTHU Ha crenyouen crannn IS oBpas3oBaHuA

COOTBETCTBYIOUETO WM KOHEYHOI'O IpoOyKTa. BBJIO YyCTaHOBJIEHO, UTO
KOHEUYHkle MNpPOOyKTH (CM. cTazus 3), MNpoucxoddume u3 Kaxgoro uns
pasIesIeHHbIX DHAHTVOMEPOB, ABJATCA aKTUBHBEMU MHIUOMTOpamm JAK,
OOHAKO  KOHEeUHHIM [POOyKT, [OJIYUEeHHB) K3 BTOPOTO IMKa Ha
npenapaTuBHOM BOXX, Obll OOJiee aKTUBEH, UYeM €I'0 DHAaHTUOMED.

'y aMP (300 MHz, CDCls): & 8,85 (c, 1H), 8,32 (¢, 2H), 7,39
(n, 1H), 6,80 (m, 1H), 5,68 (c, 2H), 4,26 (mar, 1H), 3,54 (=,
2H), 3,14 (mm, 1H), 2,95 (mgm, 1H), 2,67-2,50 (M, 1H), 2,03-1,88
(m, 1H), 1,80-1,15 (m, 7H), 0,92 (v, 2H), -0,06 (c, 9H); Macc-
cnexkrp (ES): 437 (M+1).

Cramusa 3.

K pacTeBopy 3-uMKJOnNeHTUI-3- [4—-(7-[2-
(TPUME TUIICHMIINIT) ®TOKCK | MeTu i~ 7H-nuppoJio [ 2, 3-d] nmpyMuIOnH—-4-mi1) =
1H-nupason-l-un]nponavuurpmna (6,5 o, 0,015 wMomb, R wmmm S
DHAaHTUOMED, BREIIEJIEHHEIN, KakK YKas3aHoO BhIIe) B JOXM (40 )
noBasnamm TOYK (16 mi) M 2Ty CMeChb I[epeMeurBajy B TedeHue 6

yacoB. PacTeoOpuUTeEIib U TOYK Yy OaJisJiv B BaKyyMe. OcrarTok
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pacTeopsaaM B XM U KOHUEHTPMPOBANM C MCIOJB30BaHMEM DPOTOPHOI'O
nucnapmrTensa eme IBa pasa Ondg ylaJleHMAa MaKCMMaJIbHO BO3MOXHOIO
KoJIM4ecTBa TOYK. [Tocuie 3TOTO ocTaTokK rnepeMemmBalim C
sTusieHaaMmdoM (4 wmy, 0,06 mMmone) B MeTaHoJse (30 MJI) B TeueHue
HouM. PacTBopuTesnk yIajlaJaM B BakKkyyMme, »1o0aBJaJM BOOYy U IPOOYKT
3KCTPaIrnpoBan TpeMs nopuMAMU aTMIaleTaTa. OBBvenMHeHHBE
B3KCTPAaKTE I[IPOMBIBAJIM HACBIEHHBEIM BOIHBIM pPAaCTBOPOM COJIM, CYWWUIIN
Hano cynsd®aToM HaTpus, OEKaHTUPOBAJUM U KOHUEHTPUPOBAJM, I[IOJydas
HeOo4U e HHBIV NponoykKT, KOTOPBIM OUMILAJIV KOJIOHOYHOM oNtediity
xpoMarorpaduen (simoUMpoBaHMe TpalMeHTOM MmeTaHoJs1/[IXM) . [loJlydeHHY
CMECb IOOMNOJIHUTEJIbHO OouMlaly C I[OMOUbI NperapaTMBHOM BIXX/Mmacc-
CIIeKTPOME TPpUM (konmoHka C18, BJIOMPOBAHME  I'PaIMeHTOM  CMeCH
ACN/H;0, copmepxawen 0,15% NH4OH), nonyuas nponykTt (2,68 r, 58%).
'"H AMP (400 MIm, de-IMCO): 8 12,11 (yumup.c, 1H), 8,80 (c, 1H),
8,67 (¢, 1H), 8,37 (¢, 1H), 7,60 (m, 1H), 6,98 (m, 1H), 4,53
(gr, 1H), 3,27 (mm, 1H), 3,19 (mm, 1H), 2,48-2,36 (M, 1H),
1,86-1,76 (M, 1H), 1,68-1,13 (M, 7H); Macc-cnekrp (ES): 307
(M+1) .

JonoJiHMTeNbHBIE aHaJoIy, I[IPMBEIOEeHHBEe B Cclelyomnx Tabanuax
ObIM  MOoJIydeHBl criocoBamy, aHaJIOTMYHBIMM  OINMCAHHBIM, HalpuMep,

Bripumepax 61 M 65, C UCHOJB30BaHMEM PaB3JIMUHBIX MCXOOHHBIX BelleCTB,

TAaKMX KaK pasJiMuHele o, f-HeHacChEeHHble HUTPWUJBL Ha craguu 3.
BeineJieHre 10 CYWEeCTBY UYMCTEIX SHAHTMOMEPOB OCYUWECTBJAIM C
NOMOIIBID XMPAJNbHEIX CrOCOOOBR paszpesieHuda (A-F), ONUCAHHBIX BHIUE
nepen Tabnuuer 4. Korma nNponyKT BHIOENSAIM B Buie CBODOOOHOTO
amMuHa, NponyKT nocrne yhoaJieHns 3aUMTHOM TPYIIIBl oummanm
npenaparuBHom B3XX (kosioHka Cl8, o»mouMpoBaHue TI'pPaIuMeHTOM CMECU
ACN/H,0, conepxamen 0,15% NH4OH) BMecTO npenapaTuMBHOM BOXX
(kosoHka C18, ozJyoMpoBRaHye TpadueHToM cMecu ACN/H,0, conepxaumen
0,1% TOYK). DBro yroMaHyTo Kak «Moambukaumsa G». PesynabTaTh

CYMMVPOBAaHE B Tabjauue 5 B COOTBETCTBUM CO CJlemywllell CTPYKTYPOH.



Tabmmua 5

Ipumep

Ne

HaszepaHue

Macc-
CIIEKTP
(M+H)

CrniocoB
MOJIydeHus u
XMPaJlbHOT'O
paszesieHnsa

66

TpupTopaleTraTHasa COJb
(3R)-3-[4-(7H-
nuppoJio [ 2, 3-d] nupuMmMIOnH-
4-ws1) -1H-nupazon-1-
ni1] Oy TaHHUTPMIIa U
TpudTOopaLeTaTHasa CoOJib
(38)-3-[4-(7H-
nuppoJio [ 2, 3-d] nMpyuMUIONH=
4-mn)-1H-nupazson-1-
ni1] Oy TaHANTPUIIa

Me, H

253

llpumep 65
Cniocot A

67

TpupropaueTaTHasa COJb
(3R) -3-uuknoneHTmi-3- [4-
(7H~nmpposio[2, 3-

d] nupummaonH-4-mi) -1H-
nmpasosn-1-

UI) NIPOnaHHEuTPuUIa u
TpudpTOopaLeTaTHas CoOJib
(38) -3-uukigoneHTna-3- {4~
(7H-nmppoJtio[2, 3~
d] mmpummamH-4-mi) -1H-
nupason-1-

W] nponaHHuTpmIiIa

307

pumep 67

68

TpudTopaLeTaTHas COJib 2-—
mMeTun-3-[4-(7H-
nuppoJio[2, 3-d] nupumMIanH-
4-ys) -1H-nupazon-1-
WJ1] NpONaHHUTPUIIa

253

Ipumep 65
He paspensnu

68a

(3R)-3-[4-(7H-
rppoJio [ 2, 3—-d] nupuMmaonH-
4-yy) -1H-nupazon-1-
WJI]I€HTaHHUTPWIT U
(38)-3-[4-(7H-
nupposio {2, 3-d] nupuMmuanH-
4-mn)-1H-nupazon-1-
W) NeHTaHHUTPWUI

Et, H

267

llpumep 65,
Moondmkauma G
cniocot E

68b

(3R) -5-meTun-3-[4-(7H-
nuppoJsio {2, 3—-d] nupuMmaovH-
4-yn) -1H-nupaszon-1-
WII] TEKCAHHUTPWIT U
(38) -5-meTun-3-[4-(7H-
nuppoJio [2, 3-d] nupuManH-
4-mn)-1H-nupazon-1-
MJ1] TEKCaHHUTPUII

>y

295

IIpuMmep 65,
Mommdmkaums G
criocot A
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(3R) -3-UukJiorexkcun—-3-[4-
(TH-nupposo[2, 3-
d] mmprMmaona-4-umn) -1H-
mnfgg§§2ﬁ1;;pmn ’[:::] fipymep 65,
68c 321 mMomubukaumsa G
(3S) -3-uuknorexkcuyi-3-[4- BQ H cnocos A
(7H-nvipposio[2, 3— ’
d] nupmmmnva-4-us) -1H-
nmupas3osn-1-
WJ1] MIpOnaHHUTPUIT
(3R) —4-umkynonponui-3-[4-
(7TH-nupposio {2, 3-
d] nupmmmoyn-4-wui) -1H-

nupas3os-1-wi] Oy TaHHN TP llpumep 65,
68d u 279 mMooudpmxaumsa G
(38) -4-uuksonponuna-3-[4- 3& H crioco® F

(7H-nmpposio (2, 3-
d} nupmymonH-4-mia) -1H-
nupaszoJi-1-mi1) Oy TaHHUTPUJI

Npumep 69: TpupropauerarnHas cone 4-{1-[(1S)-1-merunbyrun]-
1H-nupason-4-un}-TH-nuppono [2, 3-d] nupmmaonuna u
TpupTOopaueTaTHas CoONb 4-{1-[ (1R) ~1l-MeTun6yrTun] -1H-nupason-

4-un}-TH-nupposo [2, 3-d] nupnMmnanxa

Wy

N—N N—N
(2 1FA (2 TFA
N7 N7~
P P
NNH ow N H
PacTBOpP 4- (1H-nupaszon-4-un)-7-[2-
(TpUMe TUIICUIINIT) 3TOKCY ] MeTUI- TH-nuppodio [2, 3-d] nuprMranHa (0,050

r, 0,00016 mosb) B IMO® (2 M, 0,02 mousb) oxyaxianan Ha Jle osSHOM
Gane 1 K HeMy nobassgsanmu ruapun Hatpusa (0,013 r, 0,00032 wmossb).
Mosy4YeHHY CMecCh hepeMeuyBanu B TedeHue 10 MMHYT C nocJsenyiourm
notasseHneM 2-6pomnentadHa (0,030 mi, 0,00024 momp) . OxJylaxnammyno
HaHio 3aTeM YIaJSJIM M pPeakUMOHHYK CMeCh [NepeMeluBa I Ipu
KOMHATHOM TeMrnepaType B TeudeHue 3 4acoB, “ B 3TO BpeMms
noBaBiasaaM clenyolylo nopuuo 2-6pomnexHraxHa (0,015 wmn, 0,00012
MOJIB) . UYepez 45 wMuHYT nobGaBiAsM  BOIOy ¥ PEAKUMOHHYK CMeECh
B3KCTPaTUpOBalu TpeMs MOP UM SIMU sTUaleTarTa. O6benVHeHHbe
SKCTPAaKThl [POMBIBAJIM HACHIIEHHEM BONHEM pPacTBOPOM COJM, CYUMIM
Haxn cynbdaToM HaTpua, OWMILTPOBaM, U KOHUeHTpupoBasan. OCTaTOK

nepememvisasu ¢ TOYK (3 i, 0,04 moyp) um JXM (3 mi, 0,05 Mone) B
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TeyeHue 3,5 dYacoB, 2aTeM pPacTBOpKUTEJNh, YOAJAJdIM B BakKyyMme.
OcraTok =aTeMm nepememmBasu ¢ NHOH (1,5 mn) B MeOH (4 wMn) B
TeyeHMe 16 uyacoB. PacTBopuTess yhnapuBaguM ¥ IIPOOYKT O4YNLAJM
npenapaTuBHoy BOXX (xononka C18, ozunoMpoBaHMe TPanaMeHTOM CMeCH
ACN/H,0, comepxawer 0,1% TOYK), nosayudas 4-[1-(l-merTmnOyTnmn)-1H-
mmpason-4-un] -7TH-nuppoJo [ 2, 3-d] nuprMmnIoviH B BUIE
TpudTOpaueTaTHom comm (25 mr, 44%). 'y AMP (300 MI'u, CDsOD): &
8,83 (c, 1H), 8,75 (c, 1H), 8,43 (¢, 1H), 7,77 (m, 1H), 7,24
(n, 1H), 4,63-4,50 (M, 1H), 2,07-1,91 (m, 1H), 1,88-1,74 (M,
1H), 1,58 (m, 3H), 1,38-1,09 (M, 2H), 0,93 (7, 3H); Macc-cnexkrp
(ES): 256 (M+1).

BrineJsieHye o CyWeCcTBY UMCTHEX SHAHTMOMEPOB IMPOBOOMIM [1yTeM
paznesieHuns paleMmuecKoro cBOBOIOHOTO OCHOBRAaHUSA (BBIOEJIEHO
KOJIOHOYHOM QUinlm-xXpoMaTorpadmuein nocie yoaJleHra 3auuTHOM TPYIIb,
saonpoBaHue rpanueHToM MeOH/IOXM) ¢ wucnone3oBaHuem BOXX (OD-H,
sJoupoBaHMe 5% MBONPONaHoOJ/TeKCaHH) .

Ipumep 69a: 4-MeTun-4-[4- (7H-nupposno[2,3-d] nupmmiguu-4-
un) -1H~-nupason-1-un] neHTaHHUTPUN

g

N
/

A/ \ =z
Iz .

N
§

Cranusg 1. Dtun 3-meTun-3-{4-(7-[2-
(TpPUME TUJICUITIT) D TOKCU | MeTwI1- 7TH-nupposo [ 2, 3-d] nupuMmuanH-4-ui) -
l1H-nupazon-1-mun]ByTaHoar

PacTrOp 4- (1H-nupason-4-un)-7-[2-
(TpPUME TUJICUIINIT) 9TOKCK ] MeTus—-7TH-nuppouso [2, 3-d] nupuMmnianHa (12,1
v, 0,0384 wmonb), o2TUIOBEM 3¢up 3-MeTUI-2-OyTEHOBOMW KUCJIIOTH,
(16,0 mmn, 0,115 mons) u IOBY (14,3 mn, 0,0959 mosnb) B ACN (100
MJI) HarpeBajy TIIpPM KUMNEHUM C ODOpPAaTHBEM XOJIOOMIIBHMKOM B TeueHMre
3,5 uvacos. PacrTBopuTesib yHaJsaAaM B BakyyMe. OcTaTok pas3baBiidnn
BOJOM, B3KCTPaTvMpOBRaJ M 3ITUaleTaToM, K OObeOVHEHHBE OpTaHW4YeCKUe
SKCTPaKTh [NPOMBEIBAJIM  HACHIUEHHBEM PacTBOPOM  xJjiopunha  aMMOHMA,

cyumaM Han CcyJibdaToM HaTpUs U KOHUEHTPUpOBaNM. HeouMmeHHBN



135

OCTaTOK ouumaam KOJIOHOYHOM bnsuw-xpoMaTorpaduen
(aTunaneTaT/TEeKCcaHu) , noJgydas uejeBou nponyxkr (15,5 r, 91%).

'y gMP (300 MI'u, CDCls): & 8,83 (c, 1H), 8,36 (c, 1H), 8,27
(¢, 1H), 7,37 (m, 1H), 6,80 (m, 1H), 5,66 (c, 2H), 4,03 (xB.,
2H), 3,54 (mm, 2H), 2,98 (c, 2H), 1,80 (c, 6H), 1,13 (T, 3H),
0,91 (mm, 2H), -0,07 (c, 9H); Macc-cnextp (ES): 444 (M+1).

Cramus 2. 3-Merun-3-[4-(7-[2- (TPUMETUIICUIINII) DTOKCU ] METUII-
TH-nuppoJio [ 2, 3-d] nupuMmmant ] -4 -un) -1H-nupason-1-un] 6yTaH-1-ou

K pacrTteopy 3TUJ 3-meTumn-3-[4-(7-{2~-
(TPUME TUJIICHIINIT) @ TOKCHK ] MeTus~7TH-nuppoJo [2, 3~-d] nupumuanH-4-ui) -
1H-nupazon-1-un]GyraHoara (15,4 r, 0,0347 mons) B TI'® (151 MiT)
npu -78°C pobapnanm no xannam 1, 00M OMY300Yy TUNAJIIOMUHUNTUOAPKI B
IXM (84,5 MJ). PeakKUMOHHYIO CMEChb [epeMelmuBajy B TedeHue 2 dacoB
npu MenJieHHOM HarpeBaHumm no =-10°C. Cmech Tacuim BOAOM, 3aTeM
oBpabaThBaliM TeTparuOpaToM TapTpaTa KaJauA-HaTpusa u Bomon. CMecsh
repeMennBanm B TedeHue 1 Jaca, zaTeM BKCTparMpoBasnm
STUIAaLEeTaToOM, DKCTPAaKTh [MPOMBIBAJM BOHNOM M HACHIUEHHEM pPacTBOPOM
conu, zarTeM CYHUIIU cynbdaTom HaTpu4, dunpTpOBANN, n
KOHUEHTPUPOBAaJIN B BakyyMe. HeounueHHBIN OCTaTOK ounmay
KOJIOHOYHOM OGJsm-xpomMaTorpabueit, nojsydas uesieBor nponyxkrt (13,8
r, 99%).

'y gMP (300 MI'u, CDCls): & 8,83 (¢, 1H), 8,38 (c, 1H), 8,26
(c, 1H), 7,38 {(m, 1H), 6,80 (m, 1H), 5,67 (c, 2H), 3,65 (oo,
2H), 3,54 (an, 2H), 2,21 (v, 2H), 1,72 (c, 6H), 0,91 (mm, Z2H),
-0,07 (¢, 9H); Macc-cnexkTp (ES): 402 (M+1).

Cramusa 3. 3-Merun-3-[4-(7H-nupposio[2,3-d]nupuMmnanH-4-un) -
l1H-nmupason-1-un] 6yran-1-oJ

PacTBOp 3-MeTwus-3-[4-(7-[2- (TprMeTUIICUINII) 3TOKCHK | MeTIMJI-7H-
nuppoJio [2, 3-d] nupuMmmnanH-4-un) -1H-nupason-1-un] 6yran-l-ona (13,8
7, 0,0344 momb) B TOYK (20 mMiy) nepeMemmBaaM B TeueHue 1 uaca.
CMech 3aTeM KOHLUEHTPMPpOBaJM B BakKyyMe, U OCTaTOK I[epeMellMBajM B
TeyeHUe 2 YaAcoOB B cMecu MeTaHosia (30 wmi), IMIOPOKCHMIA aMMOHMSA
(30 my1) m sTUeHouammHa (8 wmi) . CMechb 3arTeM KOHUEHTpUpOBaJM, U
ocTaTok pas30aBJsyIM BOIOM M B3KCTPArMpoOBaJ/M HECKOJbKUMM IOPUMAMU

15% IPA/CH,Cl,. OObeaMHEHHBE BKCTPakKThl CyWWUIM Hal CcyJabdaTom



136

HaTpusa U KOHLEHTpMpoOBaau B Baxkyyme, IOJydasd 20 1 ©Genoro
TBEpPOOTO BemecTBa. TBepIoe BEmWeCTBO pPacTvpaiay C NPOCTEM 3IQUPOM
VM TPOOYKT BBOENAIM QuiibTpOBaHMEM, [OJlydYas NPONYKT B BNUAE Besoro
Tepnoro Bemecrtsa (7,75 r, 83%).

'H gMP (400 MI'u, CDCls): & 9,99 (¢, 1H), 8,83 (c, 1H), 8,39
(c, 1H), 8,28 (c, 1H), 7,38 (mm, 1H), 6,80 (am, 1H), 3,66 (r,
2H), 2,72 (yump.c, 1H), 2,22 (v, 2H), 1,74 (¢, 6H); Macc-cHnexTp
(ES): 272 (M+1).

Cragua 4. 3-Merun-3-[4-(7H-nupposo[2,3~-d] nupummnanH-4-ui) -
1H-nupaszos~1-un] ByTunMeraicynbpoHaT

PacTBOp 3—MeTmn—3—[4—(7H—nmppono[2,3—d]nMpManMH—4—Mn)—lH—
nmpason-1-un]Gyran-l-ona (6,61 r, 0,0244 wmome) B IXM (300 ™)
npu 0°C oOGpabateBanmu TEA (3,74 M, 0,0268 wMoJsb), a 3aTeM
MeTaHCcyJbdboHuaxgopuiom (2,07  wmi, 0,0268 MoJib). PeakKUMOHHYIO
cMech MnepeMmeuMBanaM B TeueHue 1 daca, M 3aTeM KOHUSHTPUPOBaIM B
BaKyyMe. Heounuie HHBIN OCTaTOK ouumaIm KOJIOHOYHOM bnsuw-
xpoMaTorpaduert, mnosydas LEJNEBOU MNPOOYyKT (4,9 , 57%).

'H gMP (400 MIu, de-IMCO): & 12,45 (c, 1H), 9,50 (c, 1H),
9,35 (¢, 1H), 8,83 (c, 1H), 7,79 (am, 1H), 7,11 (mm, 1H), 4,75
(v, 1H), 3,30 (c, 3H), 2,85 (v, 1H), 1,75 (c, 6H); Macc-crnexkTp
(ES): 254 (M-CH3SO3H+1).

Crammsa 5. 4-MeTun-4-[4- (7H-nuppodso (2, 3~d] nupyumMmaonH-4-mi) -
1H-nupasosn-1-ui) neHTaHHNTPWII

3-meTmii-3~ [4- (7TH-nupposo [2, 3-d] nupuMmmnanH-4-wi1) - 1H-nnpazon-
1-un]6yTun MeTaHcylbdoHaTt (2,97 1, 8,50 mmonb), IMO (120 MIT) U
umaHun Hartpusa (6,21 », 0,127 moJb) pacnpénenﬂnw [MOPOBHY B WECThb
CoCynoB IJIS MMKPOBOJIHOBOMW [l€4lM EeMKOCTbLIO 20 MJI, Kaxoel us
KOTOPBIXx HarpeBalyM B MUKPOBOJIHOBOM peakTope B TedYeHue 4000
cexkyHn npu 125°C. Comepxmmoe aMmrnyJl OOBeOUMHSAIM ¥ pasbGaBiain 400
MJT BOOBl M SKCTParvMpoBasy MNATbO nopumamy no 150 Mn sTmlaueTara.
ObbeldVHEeHHbe BKCTPAaKTH CYWMJIn Han cyJirdaToM HaTpu4, n
pacTBOPUTENs YHAjsajaM B BakKyyMe. HEOUMIIEHHBM OCTaTOK OuMlaIM
KOJIOHOUHOM Qusu-xpoMarorpaduer, MnoJjydas LeJIeBO MPOOyKT (1,40
r, 59%).

4 IMP (400 MI'uy, CDCls): & 9,52 (yump.c, 1H), 8,83 (c, 1H),
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8,34 (c, 1H), 8,29 (c, 1H), 7,39 (mm, 1H), 6,81 (mm, 1H), 2,38
(nn, 2H), 2,16 (mm, 2H), 1,73 (c, 6H); Macc-cnekrp (ES): 281
(M+1) .

AHaJOTU B Tabauie 5a rnoJsiy4aJsim B COOTBETCTBUN c
BHIIEYKAaBaHHEIM CIIOCOOOM, ONMMUCAaHHBIM IJA npumepa 69a. [nsa npumepa
69b MCrOJSbL30BAJMM CONPSXEHHBIM axKuenTop u [nojgydany, KakK OnuMcaHo B
ny®Bmaukauum Perkin Trans 1, 2000, (77), 2968-2976, u Cramum 4 u

5 npoBoOouAM OO cCTamuu 3.

Tabnuua 5Sa

Macc-
[lpymep N CrpykTypa HazpaHue CIIEKTP
(M+H)
<3/
N—N
/ P 3-1-[4- (7H-Tlnpposio[2, 3-
69b d] mupumMnnyH-4-mi) ~1H-nnpason-1- 279
MJ1] LMKJIONPOMUJIINPONaHHU T PUIT
(&
-
N
N H
N-N
{ S (4S)- u (4R)-4-[4 (7H-
69c Iupposio (2, 3-d) nupuMmmanH—4-ui) - 267
1H-nupazon-1-un] neHTaHHUTPWJI
“\\\ A P P
s
N
N" H

IDpumep 69d: 3-Mermn-3-[4- (7H-nuppono[2,3-d] nupmaigua-4-

un) -1H-nupason-1-un] 6yTaHHNTPUA

Z\Tf;
(@
P4

N....

[ 2
oS
s

N
N"§

Cramna 1. CeHeUMOHUTPUI

K 1,0M pacTsBopy Tper-OyTokcuna kamma B TI'¢ (2,0 wmi) npu
0°C pobBaBjsaM MO KalidM pPacTBop amMsTuiumaHomeTusndochonara (0,33
mi, 2,06 wmmons) B TI'¢ (4 wMi1). Oxsaxpaouyio ©OaHio yOupanm U
pPeaKkLVOHHYI CMecCh Harpepaan oo KOMHa THOMA TeMriepaTyps!.
PeakUMOHHYKW CMeCh BaTeM MOBTOPHO oxJyaxiamm no 0°C u nobarisann

no xannaMm auetoxH (0,20 ma, 2,81 mdonb). Oxjyaxpapulyl OaHIO 3aTeM
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yIAnaaM U PEeakKUMOHHY CMeCb OCTAaBJIAJIM HarpeBaThbCHA OO KOMHATHOMU
TeMrnepaTyps M I[epeMellVBanay B TedYeHMe HOouM. PeaKUMOHHYI0 CMecCh
pazGaryaaM BOOOM, CJIOM pas3nesisyM, M BOOHBIM CJIOM 3KCTparvpoBaliv
3TUALEeTaTOM. JKCTPakKTH [IPOMBIBAJIM HACBHIEHHBEM BOIHEM pPacTBOPOM
conu, CyWnJIu Han cynbdaTom HaTpus, bunbTpoBanu u
KOHLEHTPMPOBAJIN. [lponykT VICTIOJIb 30BAaJN ez IOTMOJIHUTEJIbHON
oucTky (339 M, 67%).

'H aMP (300 MI'u, CDCls): & 5,10 (ymmp.c, 1H), 2,05 (c, 3H),
1,92 (c, 3H).

Cramna 2. 3-Merun-3-[4-(7H-nupponol[2,3-d]nupuMuamH-4-m) -
lH-nupazon-1-mi1] ByTaHeHUTPUJI

K - pacTBOpy 4- (1H-nupazona-4-un)-71-[{2-
(TpyMe TUJICHMIINI) 9TOKCK ] MeTuJI~ 7TH-nupposo [ 2, 3-d] nupuMnianHa (0,216
v, 0,684 mmonr) B ACN (4 mia, 0,08 mMonk) mnoGaBiasiM HEOYMIUEHHBIN
ceHeumoHurpun (0,11 1 », 1,37 MMmomb), C nocrienyoumMm JoBapJIeHMEM
IOBY (200 mkn, 0,002 Mosb) ¥ NOJIydeHHYI CMecCb HarpesaJu npu 60°C
B TeueHMe 23 uyacoB. CMech oxJiaxmajy IO KOMHaTHOM TeMIlepaTypbl U
ACN ynapuBaJsu. CMecbk paszbaBnanM 3STUWJIALETAaTOM UM I[IPOMBIBAJIN
paszBaBneHHo HCl ¥ HaCBUWEHHBEIM pPacTBOpPOM cosm. OpTaHn4YeCKUn
pacrsop CYWMJIIU Hang cynbdaTom HaTpus, oMb TPOBAIM "
KOHUEeHTpUupoBanu. OumMcTKa C NOMOUbBI xpomMarorpadmm Ha cumkaresne
(aTunaueTaT/rexKcaHsl) OaBaJja LeJIEBOM MNPOIYyKT.

'H AMP (300 MI'u, de-IMCO): & 8,83 (c, 1H), 8,38 (c, 1H),
8,28 (¢, 1H), 7,39 (m, 1H), 6,80 (m, 1H), 5,66 (c, 2H), 3,54
(nm, 2H), 3,08 (c, 2H), 1,84 (c, ©H), 0,91 (mm, 2H), -0,07 (c,
9H); Macc-cnexkrTp (ES): 397 (M+1).

K pacTtBopy o2Toro nponykra B OXM npm 0°C nobBaBianu
koJsimyecTro TOVYK, oocTaTodHoe nJig  3anosHeHums 20%  or  obumero
oBbweMa. PacTBOp nepeMeuwyBasy Ipy 2TOM TemrnepaType B TedeHue 30
MMHYT, 3aTeM [pKY TeMIepaType OKpyXawolell cpelbl B TedeHue 2 UYacoB
m 15 wMumHyT. PacTBRopuTeau yoajasjauM B 2 BakKyyMe M OCTaTOK
nepemMeumBanamu ¢ MeTaHosoMm (10 1) wu sTunengumammHomM (0,4 M,
0,006 mMonk) B TeueHMEe HOUM. PacTBOpMUTEJsbE yhNapubBajuM U MNPOOYKT
oumMmaJs M C IIOMOUWbI0 MpernapaTuBHor BOXX/macc-cnexrpoMmerpun (C18

KOJIOHKAa 3JIOMpPOBaHMe rpanyeHToM cMmecu ACN/H,0, cogpepxawmen 0,15%
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NH,OH), nonyuas nponykr (25 mr, 14%).

'H AMP (300 MI'u, de-IMCO): & 12,08 (c, 1H), 8,68 (c, 2H),
8,39 (¢, 1H), 7,59 (m, 1H), 7,05 (m, 1H), 3,32 (¢, 2H), 1,73
(c, ©H); Macc-cnexkrp (ES): 267 (M+1).

Mpumeps 69e¢ m 69f B Tabsumue 5b ObuM INOJIydeHe crnocofoM,
aHAJIOTMUHBIM OINMCAaHHOMY BHIIE 178 npuMmepa 69d, C MCOOJIb30BaHUEM
HEHACHIIEeHHEIX  HUTPWUJIOB, [MOJIYYEHHBIX MM B COOTBETCTBUM  C
onyBJMKOBAHHBMM B JIMTepaType cnocotamMy MM CrocoBoM, ONMCAaHHBM

Ha cTramnum 1.

Tabimua 5b

[Iprmep Macc-cnexkTp
N CrpykTypa HassaHune (M+H)
/gs/cn
N—N
/ P 3-3tmn-3~-[4- (7H-nupposno (2, 3-
69e d] nupummaouH-4-mi) ~-1H-nupason-1- 295
1J1) NeHTaHHUTPUIT
(P
NN
<
N—N
//, 1-[{4- (7H-Timpposno [2, 3-d] nupmMmmomH—4 -
69f un)-1H-nupason-1- 265
N S \ I/IH]LLMKJ'IOHpOHVIHaLLeTOHMTpMH
S
o
N
N~ R
L OoroHMUTE b HBle aHaJloTu BbLITU MOJIyYeHbl criocobamu,

aHaJIOTMUHBIM OINMCAHHOMY BHIIE IJIsA IpuMepa 69, ¢ UCIOJNb30BaHUEM
Pas3JIMUHEIX MCXOIHEIX BEUECTB, TakMX KakK aJlbTepHaTHBHEE OpOMUIOL]
Wiy  Mes3ujaTe o714 CTagMM HYKJIEOOMIBHOTO  3aMelleHUs. Korma
CBOBOOHBEIM aMMH I[oJiydYasy B KaudecTBe I[IpoAOykTa, [NPOOYyKT Ounlaam
rnocjie ynaJleHUsa SalMTHONM Ipylnnsl JuOO C MNOMOWEBI XpomaTorpad¢mm Ha
cuamkarese (oJyoupoBaHue 5% mMeraHosa B OIOXM) wam  npernapaTMBHOM
B3OXX (koymoHka C18, DIIOMPOBaHMe TpaaMeHToM cMmecum  ACN/H0,
comepxauwen 0,15% NH4OH). Pe3ynbTaTe CyMMMPOBaHbB IJIS COEIOMHEHUN,

rnepedncyieHHEX B Tadnuue 6.
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Tabmmua 6
[TpuMmep _ B Macc-cnexkTp
N HasBaHMe (Y)n—2 (M+H)
4-1[ (2R) -MupponnmouH-2nimeTms] - 1H-
70 nupason-4-un-7H-nupposo [2, 3- O”"Bﬁ 269
d] mMpuMmMIOnH NH
4-1[(2R) -1~
(MeTuscynbdaHn) MUPPoIManH=2 - O""\
= mi)Mmerun-1H-nupaszon-4-2-wui) ~7H- N\ .r‘"J 347
nuppono [ 2, 3-d] nupuMmanH SOsMe
TpupTOopaneTaTHas COJib DTWI Z-METMJI- E
73 2-[4~- (7TH-nupposio [ 2, 3~-d] nupummunmnH-4- to ﬁﬁ 300
ni) ~1H-nmpazon-1-un]nponaHoara fo.

pumep 74: (22)-3~-UuxnonenTun-3-[4- (7TH-nmuppono(2,3-

d] nupummguu—-4-un) - 1H-nupason-1-ui] akpuiaoHUTPUA
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Cramva 1. 3-UMKIONEHTUJNPOIN~2-VNHHNTPUII

K pactBopy umukyoneHTunauermieHa (0,50 r, 5,3 mmonb) B TT'O
(5 my1) npm -78°C poBamnasanu 2,5M pacTBOp H-OYTWUIUIMTMS B T'€KCaHe
(2,23 mn). Cmech nepeMeuwvBadM B TedeHue 15 MUHYT C MNOCIIEOYyRIMM
nobaesieHrMeM no kariaMm deHunumasHara (0,70 », 5,8 mmone) B TI'® (3
MJI) . PeaxkLUMOHHYK CMeCh HaTpeBaJM OO KOMHaTHOM TeMmIepaTypel. B
peaxkuMoHHYK cMech BeIMBanu 6N NaOH, u cMecb nepemeunsans B
TedeHMe 5 MMHYT. I[lpoOyKT 3KCTparuposajy OMSTUIIOBEM 3QrpoM.

SkcTpakTel npoMmelieasyu 6N NaOH ¥ HacCHIIEHHBM pPacTBOPOM COJM, 3aTeM

cywmJi  Han CcyJbdaToM HaTpuA, HOEeKaHTUpPOBasmM ¥ pPacTBOPUTEJIb
voanaaM B Bakyyme, nojayudas nponykt (600 mr, 95%). 'y aMp (300

MI'y, CDCls): &6 2,81-2,68 (M, 1H), 2,07-1,54 (M, B8H).
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Cragusa 2. (2Z)-3-UuknoneHrun-3-[4-(7-[2-
(TPUMETUIICUIINII) 3TOKCK ] MeTuI - /H-nupposo [ 2, 3-d} nupummuanH-4-uiu) -

1H-mmpazon-1-ui] akpMJIOHUTPUJ

K cMmecu 4- (1H-nupazson—-4-un)-7-[2-
(TPUMETUJICUJIIUIT ) @TOKCH ] MeTuUJI- TH-nuppoJio [ 2, 3-d] nupuMmanHa (0,40
r, 1,2 w™vonb) w 3-uuMkJgoneHtuianpon-2-mHHuTpuiaa (0,30 r, 2,5

MMOJIE) B OM® (8 wMn) nobaBisnu kapborar kamms (0,09 o, 0,6
MMOJIB) . CMech nepeMemupBaaM B TedeHue 35 MMHYT. PeaKUMOHHYIO
cMech pasfaBiysAaM STUJIALEeTaTOM WM  HACHIWEHHEM pPacTBOPOM COJM, U
BOOHYIO  4acTb BKCTParmMpoBasm TpeMs obbeMaMM  BTUIIALETATA.
OObenMHEeHHEe OpTaHM4YeCKMEe 3SKCTPaKThl [POMBIBAJIM HAaCHIUEHHBIM BOILHBM
pPacTBOPOM conu, 3aTeM CywnJn Han cynbdaToMm HaTpus,
JeKaHTUPOBAJM M KOHLEHTPUMPORAJM B BakyyMe. HeOUMUIEeHHBII OCTaTok
ouMIany  KOJIOHOWHOM  @Quisum-xpoMmaTorpaduein (aTuiauerarT/TeKcaHh),
nosyyas LeJsieBOi mpomykT (290 mr, 53%). 'H AMP (400 MI'u, CDCl;):
o 8,98 (c, 1H), 8,87 (c, 1H), 8,46 (c, 1H), 7,42 (m, 1H), 6,84
(m, 1H), 5,67 (¢, 2H), 5,21 (c, 1H), 3,64-3,55 (M, 1H), 3,53
(v, 2H), 2,13-2,01 (m, 2H), 1,83-1,66 (M, 4H), 1,57-1,46 (M,
2H), 0,91 (7, 2H), -0,07 (c, 9H);, Macc-cnerkrp (ES): 435 (M+1).

Cramgma 3. (22)-3-Uuknonenrusi-3-[4- (7H-nuppono[2, 3-
d] nupymMnanHE-4-wi) - 1H-nrupasosn-1-ui] akpuJIOHUTPUI

PacrBOp (2Z) -3-uukgoneHTun-3-[4-(7-[2-
(TPMMETUIICUIINI) 3TOoKCYK ] MeTui~7TH-rnimpposo [ 2, 3-d] ~nupuMuInH-4-u) -
lH-nupazon-1l-un]akpunouurpuna (0,030 r, 0,069 wmonp) B IOXM (3
M) n TOYK (2 M) nepeMemVBanu B TedeHue 1 uyaca. PacTBopuTenn
yiajasaayM B BakKyyMe M IponykT nepemMeuuBasn ¢ TI'd (1,5 wa),
runpokcuaoM Hatpusa, 50% BomHem pacrtBop (0,75 M), wm Bomom (0,75
MII) B TedeHuMe 2 UacoB. PeakUMOHHYK CMeChb HeNTpaJus0Baly,
nobamnad rno KanjaMm KOHILI . HC1. [IponykT SKCTparmpoBrasnu
aTmyauneraTroM. OOBeOMHEHHBE oOpTraHuueckue OQpaxkumy CYWMIM Han
cysibdaToM HaTpus, OUIABTPORAJIIM UM KOHLUEHTPUMPORBAJM B BakKyyMe.
HeouMmeHHb OCTAaTOK OYMIaM C I[IOMOUb IpernapaTuBHOM BIXX/macc-—
CIIEKTPOME TPUMN (kononka C18, SJIOMPOBaHME  I'palM€HTOM  CMeCH
ACN/H,0, comepxamen 0,15% NH,OH), nosayuas ueseBor npoaykr (16

Mo, 76%).
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'H AMP (400 MI'u, de-IMCO): & 9,08 (c, 1H), 8,74 (c, 1H),
8,63 (c, 1H), 7,66 (m, 1H), 7,05 (m, 1H), 5,82 (m, 1H), 3,62-
3,54 (M, 1H), 2,00-1,90 (M, 2H), 1,76-1,48 (M, 6H); Macc-crnexkTp
(ES): 305 (M+1).

Ipumep 75: 3-UuxnonenTuampen-3-[4- (7H-nuppono[2,3-

d] nupnMmuouna-4-un) -1H-nupason-1-uia] nponaHHNTPNUI

CN
A\
N—N
([~
NI
'\N/N

H

Cramns 1. 3-UuxsoneHtununeH-3-[4-(7-[2-
(TpyMe TUIICUIIWIT) 3TOKCK | MeTui-7TH-nmppoJio [2, 3-d] nupuMu Oy -4-ui) -
1H-nmpazoJi—~1-uni] nponaHHUTPUII

K cycrneHsumr 3-UuKJONeHTumanpon-2-yuaurpuna (0,4 o, 0,003
MOJIb ) B ACN (10 1) nod®aBianm 4- (1H-nupazon-4-un)-7-[2-
(TPUMETUIICUIINIT ) TOKCK | MeTuJ1-TH-nmppoJio [ 2, 3-d ] nuprMnInH (0,53 1,
1,7 mMvoaw) w IOBY (0,33 M, 2,2 MMOJB). 3Ty CMEChb IepeMelrBalu
NpM KOMHATHOM TeMrepaType B TedeHume 50 MMHYT. PeakuUMOHHYI CMecCh
pacrnpenensaas Mexny 3STujaueTaToM U /paBGaBneHHoﬁ HCl. BoonHy®©
Y4acTb OTHOEJNAJNM U BKCTparupoBa M aTwilaueTaTroM. OObedMHEHHbe
OpraHMJYecKue BSKCTPAaKTH [poMbBaM pasbasiaeHHor HCl ¥ HaChIEHHBM
pacTBOPOM COJM, CyuwmaM Hal cyabdaToMm HaTpud, OUIbLTPOBaIM U
KOHUEHTPUPOBaJNU B BaKyyMe. HeouymeHHEN OCTaTOK o4duumanm
KOJIOHOUHOM  Qusm-xpoMarorpadbmuen (aTUylaueTaT/TeKCaH:) , rnoaydas
ueseBon npomykr (540 mr, 74%).

'H gMP (300 MI'u, CDCls): & 8,85 (c, 1H), 8,36 (c, 1H), 8,35
(c, 1H), 7,40 (m, 1H), 6,78 (m, 1H), 5,67 (c, 2H), 3,70 (c,
2H), 3,54 (mm, 2H), 2,55 (v, 2H), 2,45 (v, 2H), 1,85 (mmoaom,
2H), 1,73 (mmmm, 2H), 0,91 (&mm, 2H), -0,06 (c, 9H); Macc-cnexTp
(ES): 435 (M+1).

Cramus 2. 3-lUuxjoneHrunnpoeH-3-[4- (7H-nupposio[2, 3~
dl nupumnand-4-wmi) - 1H-nupasos-1-uil] NpornaHHENTPUII

PacTrop 3-uukgoneHTuanneH-3-[4-(7-[2-
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(TPUMETUIICUIINIT) 3TOKCHK | MeTun - 7TH-nuppoo [ 2, 3-d] nupuMuany-4-umi) -
1H-nupason-1-wuin]nponanuurpuna (0,030 r, 0,069 mmons) B IOXM (3
M) u TOYK (2 M) nepeMewrBaay B TedeHue 1 yaca. PacTBopuTesm
yrnapMpajgyM B BakyyMe U I[POINYKT IepeMeuMBany C TUIPOKCHIOM
natpusa, 50% BogHewt pacrtsop (0,75 mia), u somom (0,75 mm) wn Tr'o
(1,5 MJI) B TeueHMe 2 UYACOB. PeaKUMOHHYI CMeChb HEeNTpaln3oBasu,
notaBnsas ro KalrJaMm KOHIIEHTPUPOBAHHYIO HC1. [IpooyxT
BKCTPparMpoBalu 3TUJIaLEeTaTOM. OBbpennHeHHbe opTraHMYecKue
3KCTPAaKThH CywMIIn Han cynbbaToMm HaTpusg, buneTpoBan i
KOHLEHTPUPOBAJIIM B  BakyyMe. HeouuumeHHBM OCTATOK ouMmaay C
oMOWbL0 NpenapaTryBHOM BIXX/MmMacc-cnexkrpomerTpuu  (kosioHka Cl18,
aJKMpoOBaHue rpanuMeHToM cMmecy ACN/H,O, comepxament 0,15% NH40H),
rionyyas ueJjiepor nponykt (7 mr, 33%).

'Y gMP (400 MI'y, de-AMCO): & 12,23-12,01 (yuwup.c, 1H), 8,78
(¢, 1H), 8,69 (¢, 1H), 8,46 (c, 1H), 7,60 (m, 1H), 7,04 (&,
1H), 3,95 (c, 2H), 2,53 (v, 2H), 2,42 (v, 2H), 1,76 (mmmom, 2H),
1,65 (mononm, 2H); Macc-cnekTtp (ES): 305 (M+1).

Npumep 76: Tpupropauerarnas cons 3-meTun[5- (7H-
nuppono [2, 3-d] nupumnauu-4-un) -1, 3-Tnason-2-

ni] aMmHONpOnaHHNTpuiIa

\w‘/r~CN
N=( “TOYK

xS
T
kN/ N

Cramusa 1. 4-(1,3-Tuazson-5-un)-7-[{2-

(TPUME TUJICUIINUIT) 9 TOoKCK | MeTuiI-7H-nuppoJio [ 2, 3-d] nmpuMranH
4-Xnop-T7-[2- (TpUMETUIICUJIMII) DTOKCHK | MeTMJI- TH-nuppoJso [2, 3-
d]lnupumuaovue (3,00 v, 0,0106 mone) wm 1,3-Tmason (7,50 mi, 0,106
MoJib) pacTBopann B N, N-mmmerunauerammne (40,0 wmi). PacrTsop
pacrnpenensany Ha paBHBE [opuumu B UYeTepe cocyna no 20 Mn i
MMKPOBOJIHOBOTO OOJiydeHMsi. B KaxOblli pPeakKUMOHHBIM COCyd 3aTeMm
nobarnsanu auerar kamwmsa (0,777 v, 7,93 MMOJB) C IOCHEOyOUMM
nobapJyieHreM TeTpakuc (Tpubernundocdun) namanma (0) (0,60 o, 2,1

MMOJIb ) . Kaxmell peakUMOHHBIM cocyn Harpemasu npu 200°C B
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MMKPOBOJIHOBOM peakrTope B Tedenume 30 MuHYT. PeakUMOHHBEE CMECH
oBLeNqMHANM M OOJbUYK 4YacThb pPacTBOPUTENA YHOANlaayM B 2 BaKyyMe.
OcraToxk paszbaBiasau OXM, QuabTPOBaNM ¥ KOHUEHTpHpoBamu. OUMCTKa
KOJIOHOYHOMN dasm-xpoMaTorpadpuen (aTunaueTaT/TeKCaHel) naeaJsa
uesieBoy nponykr (2,25 r, 64%).

'y gMP (300 MI'u, CDCls): & 8,99 (¢, 1H), 8,90 (c, 1H), 8,72
(¢, 1H), 7,49 (m, 1H), 6,91 (m, 1H), 5,70 (c, 2H), 3,56 (mnm,
2H), 0,93 (mm, 2H), -0,05 (¢, 9H); Macc-cnexkrp (ES): 333 (M+1).

Cramua 2. 4-(2-Bpom-1,3-Tnaszon-5-un)-7-[2-
(TPUME TUJICUIIMIT ) 3TOKCHY | MeTus - 7H-nuppoJio [ 2, 3-d] nupuMm vt

2,5M pacrBop H-OyTunmTMa B TekcaHe (0,860 wmn) nobGaensanm
no karwiaM K oxJaxneHHomy no -78 °C pactropy 4-(1,3-Tnason-5-

min) =7- [ 2= (TpUME TUIICWUIINIT) 3TOKCHK ] Me T~ TH-nuppoJsio [2, 3~

d]nupummansa (550 wmr, 0,0016 wmosns) B TI'®¢ (20 wMm). CwMmecsh
nepeMeuveasu B TedeHue 30 wMmHyT npu -78°C ¢ noclenyoumM
MenJeHHeM  HoOaBJIeHMEeM  UJeTHpexOpoMMCTOr'O  yIviepola (658 M7,

0,00198 wmoms) B BuUAe pacrBopa B TI'¢ (10 Mmn). UYepes 30 MuHYT
cMechk Tacum HeBOoJIBIWYM KOJMYEeCTBOM HACHIIEHHOTO pacTBoOpa XJopuna

aMMOHMA, pasz0aByianaM [OPOCTEM 3QMPOM ¥ CyumuaM Hang CcyJbdaTom

HaTPUA. OcrarTok, IOJIYYEHHBIN rnocJse dunbTPOBaHUA n
KOHLUEHTPUPOBRAHUS, oyumaJm KOJIOCHOUHOM dysuw-xpoMaTorpaduen
(aTuaueraT/rexkcans) , InoJgydas uejieBow nponykrt (387 mr, 57%).

'H AMP (300 MI'u, CDCl3): & 8,85 (c, 1H), 8,33 (c, 1H), 7,49
(n, 1H), 6,83 (m, 1H), 5,69 (c, 2H), 3,55 (mm, 2H), 0,92 (&om,
2H), -0,05 (c, 9H); Macc-cnexkTp (ES): 411, 413 (M+1).

Cramusa 3. 4-(2-Bpom-1,3-Tnazon-5-un)-7H-nuppono[2, 3-
d] nupuMmuIouH

PacTrop 4- (2-6pom-1, 3-tuazon-5-ma)-7-[2-
(TPVIME TUJICWMIINIT) ®TOKCU | MeTuil-7H-nupposo [2, 3-d] nupuMmuIanHa (370

mr, 0,90 mvons) B IOXM (5,0 M) m TOYK (1,0 mi) nepemewmBanu Npu

KOMHaTHOM TeMIiepaType B TeueHue 7 YyacoB. Cmech 3aTeM
KOHLIEHTPMPOBAaJM, T[IOBTOPHO pPacTBOPSJM B MeTaHose (2 M) U
nobapssaau sTuseHauammH (0,5 mi) . CMeCb nepeMemyeBany B TedeHue 6

YacoB Ipy KOMHATHOM TeMmrnepaType. Cmeck pasbaenanu OXM (10 wmi),

M BHIABWMM OCAI0OK BHIEJIANU (bI/IJ’IprOBaHI/IeM " TMPpOMBIBaJIA HeBOoJbUYM
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kormuecTBoM JIXM, nosyuyas uesieBoy nponykr (182 mr, 72%).

'y gMP (300 MI'u, dg-IMCO): & 8,74 (c, 1H), 8,70 (c, 1H),
7,76 (m, 1H), 7,15 (m, 1H); Macc-cnektp (ES): 281, 283 (M+1).

Cramva 4. 3-Merun[5- (7H-nuppoJio[2,3-d] nupuMmnava-4-mi) -1, 3-
TNA30JI—~2-MJ1] aMUHOINPONaHHN TP

PacTBOp 4- (2-6Bpom-1, 3-Tmaszon-5-uin) -7H-nupposio [2, 3~
d)mupumuaud (31 mr, 0,11 mmonb) w3~ (METMJIAMMHO) MPONMOHNTPUI
(103 mxn, 0,00110 momb) B IM® (1,0 mu, 0,013 mosb) nepeMemmBaim
npu 90°C B TedeHume 2 YacoB. HeOUMIIEHHYI PEaKUVOHHYIO CMECh
ouuasm c MOMOUBIO npenapaTuBHOMU BOXX/Macc-CrneKkTpoMe TPpUn
(kosonka C18, sioupoBaHMe rpaiueHToM cMmecu ACN/H0, coznepxaumen
0,15% NH4OH) ¥ eme pa3 C [OMOWBI NpenapaTMBHON BOXX/Mmacc-
CIIeKTPOMETPUNU (kosoHka  Cl8, 3JIOMPOBaHME  I'PalMeHTOM  CMecCH
ACN/H,0, conmepxamein 0,1% TOVK), rnosydasa LEJEBOW NPOAYKT B BUIE
rpudTopauerarHoit comm (30 mr, 68%).

'H AMP (300 MIn, de-IMCO): & 12,25 (c, 1H), 8,60 (c, 1H),
8,31 (c, 1H), 7,60 (am, 1H), 7,00 (mm, 1H), 3,89 (v, 2H), 3,20
(c, 3H)1 2,94 (T, 2H); Macc-cnekrp (ES): 285 (M+1).

Npumep 77: (3S)- n (3R) -3-[5- (7TH-NIuppono[2,3-d] nupuMHuOnH-

4-un)-1,3-Tnason-2-ui] reKCaHHUTPUN

CN . CON
Ne= Ne=
NP " NS
N7 N™™
L Ly Ph
NT Y N" H

Cranua 1. N-Merokcu-N-meTusaByTaHamun

K cmecu 6HyraHoson kucyore (1,01 1, 0,0115 wMomnb) "
runpoxnopuna N, O-mumeTmiruiapokcuinammHa (1,12 1, 0,0115 momb) B
JXM (50 MJT) nodaBJisaIn rexkcadpropdocdar feHzOTpPMaBOJ~1-

MIIOKCUTPUC ( AuMeTunammHo ) pocpouns (5,6 r, 0,013 moms) m TEA (3,2

Mmia, 0,023 wmosb). CMmech INepeMemrBaay B 2 TedeHMe HO4YM  IpH
KOMHaTHOW  TeMrneparype. PacTeop 3aTeM [pPOMBIBaJM  BOOOM U
HACHIIEHHBEM PacTBOPOM COJM, CyumaM Han cyiapdpaToMm HaTpuda, U

KOHLIEHTPUPOBAaJU B BakKyyMe. HeounueHHBM NponOyKT ouuiaIn
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KOJIOHOYHOM dsu-xpomMaTorpadpnen (npocTon sdup/TeKcaHH) .
PacTBopuTesb ynanam (235 MBap/40°C), nonydas npoaykrt (1,33 1,
88%) .'H AMP (300 MI'u, CDCls): & 3,68 (c, 3H), 3,18 (c, 3H), 2,40
(v, 2H), 1,74-1,59 (M, 2H), 0,96 (T, 3H).

Crammsa 2. 1-[5-(7-[2- (TpuMeTUJICUINII) 3TOKCK ] MEeTUJI-TH=
nMppono[Z,3—d]nMpManMH—4—Mn)—1,3—Tmason—2—mn]6yTaH—l—OH

2,5M pacTBOp H-OYyTUJIIMTMA B TeKCaHe (878 wMKJ) InoBaBiAanM
MEIUIEHHO IO KarjdaM K OoxJjaxineHHoMy no -78°C pacTsBopy 4-(1,3-
Tmason—5—Mﬂ)—7—[2—(TpmmeTmncmnmn)9TOKCM]M€TMH—7H—nMppono[2,3—
d]nupummanna (501 mr, 1,37 mmounb) B TT'O (20 M) . Yepes 45 MUHYT
noBasnaamu N-meTokcu-N-merundyranamung (0,360 o, 2,74 wMMOJb) .

Peaxuuio nposoausu npu -78°C B Teuenue 30 MMHYT, U 3aTeM

oCcTaBJIAJM HarpepaTbCHA OO KOMHAaTHOM TeMrepaTyphbl. PeakUMOHHYK
CcMeChb racuim HacChbhIll€ HHbIM pacTBOpPOM XJjiopnna aMMOHMA "
SKCTparmpopajin STUJIaleTaTOM. SKCTpaKTH MMPOMBIBAJIN BOLOOM 12
HaChill€e HHbBIM pacTBOpPOM coJi, Cymmim Hall CyanaTOM HaTpunAa "
KOHUEeHTprpoBalJlin B BakryyMe. C TTOMOIBIO KOJIOHOUHOM baow-

xpoMaTorpadumu (dTuisaleTaT/TeKCaHb) I[oJydanau IPOAYKT (235 w1,
42%) .

'Y AMP (300 MI'u, CDCls): & 8,93 (c, 1H), 8,76 (c, 1H), 7,52
(m, 1H), 6,92 (m, 1H), 5,71 (c, 2H), 3,56 (mm, 2H), 3,19 (7,
2H), 1,92-1,77 (m, 2H), 1,05 (v, 3H), 0,93 (mm, 2H), -0,05 (c,
9H) ; Macc-cnekTp (ES): 403 (M+1).

Cramusa 3. (2E)- m (22)-3-[5-(7-[2-
(TpMMeTMHCMﬂMH)9TOKCM]M€TMH—7H—HMppOHO[2,3—d]HMpMMMﬂMH—4—MH)-
1,3-THMas0N-2-UJ} IreKCc—2-eHHUTPUJI

K 1,0M pacteBopy Tper-Oyrokcuma kamua B TI'® (0,605 MJI) B
T (4,0 MJT) npm 0°cC nobapssgaam o KarnJjasaMm
mmsTuiuadoMermnpocdonar (0,102 wmm, 0,634 MMoJb) . OxJaxIamllyio
Gano ybupanM M PeaKLUMOHHYK CMeCb HarpeBajdu [HOO KOMHaTHOM
rTemriepaTypel. UYepes 30 MMHYT LOOABJIAIM MO KamiaM pacrsop 1-[5-
(7-[2—(prmeTMHCMnmn)9TOKCM]M€TMH-7H—nMppono[2,3—d]nMpMMMnMH—4-
un) -1, 3-tnason-2-un) 6yrai-l-ona (232 wMmr, 0,576 wmvoss) B TI'O
(3,0 mn). PeakKUunmOHHYI CME€Chb nepeMelrBany B TedYeHue 2 YacoB, U

HEeOUMIIEHHYI CMeChb 3aTeM ancopGMpOBanM cunukareJeM wu OouMiiaJin
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KOJIOHOYHOM  Gusm-xpoMmaTorpaduer (oTunaueTaT/ITeKcaHsl), NoJaydas

NpodyKT B BuUIEe CMecu unsoMepoB oJsebmHa (225 wmr, 92%). 'H amp

(300 MI'u, CDCls3), ocHosHOM wu3omep: O 8,89 (c, 1H), 8,65 (c,
14), 7,52 (m, 1H), 6,89 (m, 1H), 6,35 (c, 1H), 5,70 (c, Z2H),
3,56 (mm, 2H), 2,96 (v, 2H), 1,88-1,72 (m, 2H), 1,08 (v, 3H),
0,93 (mm, 2H), =-0,07 (c, 9H); Macc-cnextp (ES): 426 (M+1).
Cranusa 4. (38S)- m (3R)-3-[5-(7-[2-
(TpyMe THIICUIMI) 3ToKCeK | MeTri~7H-nmppoJio [ 2, 3-d] nuprMuanH-4-wmi) -
1, 3-Trazosi-2-mj] IeKCaHHUTPUJI
MoHorumpaT auerara memu (0,7 mr, 0,004 mmone) u (oxkcuom-
2, 1-denunen) buc (moenmndpochdur) (2 mr, 0,004 wosp) cMeumBaau B
ronyone (0,24 wmna). HoBasnsanu PMHS (30 M) . CMeck repeMeuvpBalm
B TedeHue 25 MMHYT TIpM KOMHATHOM TeMIepaType C IocjenylumM
nobaBJieHMEM (2E)=3-[5-(7-[2~ (TpyMe TUIICUIINII) 3TOKCK | MeTnJI-7TH-
nmppono[Z,3~d]nMpManMH~4—Mn>—1,3—Tmason—2—mn]PeKc—Z—eHHMTpmna

(51 mr, 0,12 wmomsb) B Tojayose (0,24 wMJ) wu, HakoHel, TpeT-

6ytunoset  cnupT (0,043 wi) . IlonydeHHy® CMeChb I[epeMelrBas B
TeyeHye = HO4U. HeounumeHHY  CMeCh ouMmaJs M  HEenocpencCTBEHHO
KOJIOHOUHOM  QJam-xpomMaTtorpaduelrr (sTuyaueTaT/TeKCaHsl), IoJjydas

vesesor nponykrt (39 Mmr, 76%).

'y gMP (300 MI'uy, CDCls): & 8,87 (ss 1H), 8,52 (c, 1H), 7,48
(n, 1H), 6,87 (m, 1H), 5,69 (c, 2H), 3,60-3,46 (M, 3H), 2,99-
2,82 (m, 2H), 2,05-1,89 (m, 2H), 1,50-1,34 (m, 2H), 0,97 (7T,
3H), 0,92 (v, 2H), -0,06 (c, 9H); Macc-cnekrp (ES): 428 (M+1).

Cramma 5. (38)- u (3R)-3-[5-(7H-Tlupporno[2, 3-d] nupmuMmmuanu-4-
nit) -1, 3-Tnasosi-2-uji] PeKCaHHNTPUII

TOYK (1,0 MJT) nodaBssaIn K pacTBopy 3-[5-(7-[2~
(TpmmeTmncmnmn)sTOKcm]MeTMH—7H—nmppono[2,3—d]nMpMMMHMH—4—MH)—
1, 3-Tuason-2-uin) rexcanuurpmia (36 mr, 0,084 mmorns) B IOXM (4,0
MJI) M CMeChb IepeMelBajy MpM KOMHATHOM TeMmrnepaType B TedeHue 3
yacoB. CMechb KOHILEHTPMPOBAaJIM, U MNOBTOPHO PACTBOPSIM B METaHOJIE
(3 Mn), K KoTopoMmy noBaBsasnau osTwieHamamuH (0,1 wu) . UYepes 2
yaca peakKUMOHHOTO BpeMeHU CMEChH KOHLIEHTPUPOBaJN "
HEMNOCPEeNCTBEHHO ouMianm C  I[IOMOUbBI0 npenapaTmMBHOM BIXX/MmMacc-

CIIEKTPOME TPUM (kosioHka C18, oJjoMpoOBaHMe  TpagveHTOM  CMeCHu
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ACN/H,0, conepxamen 0,15% NH4OH), nonyudas uenesoy nponykT (10
mr, 40%). 'H aMP (300 MI'y, CDCls): & 9,96 (ymup.c, 1H), 8,87 (c,
1H), 8,54 (c, 1H), 7,51-7,45 (m, 1H), 6,90-6,86 (M, 1H), 3,59-
3,44 (m, 1H), 3,01-2,82 (m, 2H), 2,06-1,87 (M, 2H), 1,51-1,34
(M, 2H), 0,98 (v, 3H); Macc-cnexktp (ES): 298 (M+1).

Npumep 78: (3R)- n (3S)-3-lUuxnonenrTun-3-[5-(7H-

nupposo [2, 3-d] nupuMmnauu-4-un) -1, 3-Tuason-2-mi)] nponasHUuTPUI

CN Hn/CN
N= N=
XS 7] xS
I S
“ N “ N
N R N H
K pacTBROpyY (2E) - " (22) =3-umknoneHTna-3-[5-(7-[2-

(TPUME TUJICWUJIINIT) 9TOKCHY | MeTus - 7TH-nuppono [ 2, 3-d] nupuMuIanH-4-us) -

1, 3-tmason-2-un]akpunoHnurpuna (199 wmr, 0,440 wMmMmoJib) (noJiyueH,
HanpuMep, Kak B npumepe 77, cramgumm 1-3) B cMecu sTaHoJsa (10 M)
1n sTunagerara (10 ma) podaBidaam KaTaluTuueckoe kKoJauudecTBo 10%
nannamnus Ha yrJe. CMmech [epeMellMBalM I[IPpM KOMHATHOM TeMIepaType
npm onHoM arMochepe Bomopoma B TedeHUE HOUM. 3aTeM CMeCh
noneepranm npaBjgeHuioo Hp; B 50 &/kxB.OOVM OO 3BaBepUIeHUS peaxkUuunu.
dunepTpoBaHME ¥ yIaJjleHMe PpacTBOpuUTeJsia IOaBajM MacJio, KOoTopoe
pacteopanu B XM (4 mia) um TOYK (1 mi). PacTeBOp [NepeMemymBalgM 10
Tex nop, II0Ka He MBPaCxXOIOEBaJIOCh WMCXOIHOE BelEeCTBO, U 3aTeM
CMEChb KOHLEHTPUPOBaJM ¥ IOBTOPHO PaCTBOPSAJAM B MeTaHoJe (3 M),
K KOTOPpOMY nobapiiaim STWIJIEHOIMaMMH (0,4 MJI) . PacTrOp
rnepeMellMBayM [IpY KOMHATHOM TeMIepaType B TeueHVe OINHOT'C uYaca, u
KOHLUEHTPUPOBAaJM B BakKyyMe. HeOuMlIeHHYK CMeChb O4YMlla/iM C I1OMOUWLI0
npenapaTMBHOM BOXX/Macc-cnekTpoMeTpun (kKoJioHka C18, sJoMpoBaHue
TpamueHToM cMecu ACN/H0, comepxawen 0,15% NH4OH), nonyuas
uesiepoy nponykTt (36 Mmr, 25%). Iy aMP (400 MI'u, CDCls3), & 10,44
(yuup.c, 1H), 8,89 (c, 1H), 8,56 (c, 1H), 7,50 (mm, 1H), 6,89
(om, 1H), 3,34 (mr, 1H), 2,98 (mm, 1H), 2,89 (mm, 1H), 2,44-
2,31 (m, 1H), 2,07-1,96 (M, 1H), 1,80-1,52 (M, 5H), 1,40-1,24
(M, 2H); Macc-cnekTtp (ES): 324 (M+1).
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Cnenyomme coenuHeHus B Tabnauue 5c ObUIM [OJIy4YEHE (B BuUIeE
paleMmueckux CMeceM), Kak onucaHo B npumepax 77, 78 wnmam 86, kak
yKazaHo B crenyomen tabsauue, C UCHOJNb30BaHMEM pPas3JIMYHBEIX aMUIoB

BemHpeba (kak [NOJNydYeHO B npuMepe 77, cramgus 1):

R CN
N=
xS
DR
)
N
N"H
Tabmmua 5c¢
Macc-
Hpﬁfep HasBaHue R CIIeKTp ngﬁgﬁgﬁ;g
. (M+H)
5-MeTwun-3-[5- (7H-nuppono (2, 3-
79 d] nupmMmans-4-un) -1, 3~ruazon- 312 Mlpumep 77
2-1J1] TeKCaHHNTPUIT 2&
3-Mupramr-3-mi-3-[5- (7TH-
nuppono [ 2, 3-d] nupuMmnanH-4- “\\
80 333 Ilpumep 78
ui) -1, 3-Tnazon-2- g =N
MJ1] NPONaHHNTPUI
3-(5-BpoMrmpuInH-3-my) -3- [ 5= Br
(7H-nmpposio [ 2, 3-d] nmpuMUIOVH~ S
81 Loy} -1, 3-TMamoN-2- ‘ 411,413 Npumep 77
WJ1] IPOIaHHUTPUI ' =N
Mpumep 77,
OO cTamum
4, BaTeMm
5-2-IImaHo-1-[5-(7H- CN npmuMmep 431,
82 nuppoJio (2, 3-d] nupuMmuanH-—4 - x 358 3a
wi) -1, 3-Tnason-2- ' VCKJIIOUEHMEM
WJT1] 3 TUITHUKO THMHOHN T PAJT By =N OUMUCTKM,
3aTeM
npumep 77,
crammsa 5
Ilpumep 86,
craoua 3,
3-[5-(7H~Nlupposnio[2, 3~ nonepepranm
83 d] nupumMmuonH-4-ui) -1, 3-Trazon- Me 270 Y CIIOBUAM
2-1n] 0y TaHHUTPUII npuMmepa 77,
cramu 4 u
5
3-Timpuone-4-mn-3-[5~ (7H- X
- -4 N
83A nppoJio [ 2, 3-d] nupuMmanHE-—4 , 333 Mpyivep 78
mi)-1, 3~-rnazon-2- uz P
M| NPONaHHuTpnIl
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Mpumep 77,
0O cTaguu
3, Barem
npumep 431,
3a
MCKJIOYEeHMEM
OUUCTKMH,
3aTeM
TpudropauerarHas cosb 4-2- npumep 78,
umaHo-1-[5- (7H-nupposo (2, 3- SN OUMINEHO
83B d] nupmMuomnn~-4-wun) -1, 3-Tnason- I 358 MEeTOOOM
>
2-1J1] 3TWIINUPUOVH- 2~ W CN npenapaTms-
KapBoHMTPpUIa HOM
B3XX/mMacc—
CIIEKTPOMETP
uy c
MCroJyiE30Ba~
HYEeeM CMecu
H.O/ACN,
conepxaumen
0,1% TOYK

3-MmpuoyH-2-mn-3-[5- (7H-
nuppoJio [ 2, 3-d] nupummonH=-4 - |

mi)-1,3-tnazon-2- K N

MJ1] NPONaHHUTPUI

AN

83C _ 333 lpumep 78

pumep 84: (2S)- m (2R)-2-[5- (7H-Nuppono[2, 3-d] nmpuMmpuH-

4-un) -1, 3-Tnason-2-uin] neHTaHHUTPUI

N=
XS " xS
N

PN {0
NTOH TN

Cramysa 1. (28)- un (2R)=-2-[5-(7-[2-
(TprMeTUICUIINI) 9TOKCHU | MeTuJI- TH-ninppoJsio [ 2, 3-d] nupuMnuIvH-4-1J1) —
1,3~-Trazon-2-un]neHTaHHUTPUI

K cMecu 1-[5-(7-[2- (TPUMETUIICUIIUI) O3TOKCHU ] MeTUJI-TH~-
nuppoJio [ 2, 3-d] nupumMunnH-4-un) -1, 3-tuason-2-un] 6yraH-1-oHa
{(monyuyeH kak B npumepe 77) (101 wMr, 0,251 wMMmOJB) U II-
TONMUJICYJIbQOHUIIMETUIT U3oUuMaHuna (147 wmr, 0,753 MMONb) B CMeCcwu
IMCO (5,0 mn) m mrTaHona (61 wmkn) nobBamnanu 1,0M pacTBOp TpeT-
Byrokcuna kanmusa B TI'O® (753 Mmiu). Cmech 3aTeM HarpeBaJm npm 45°C
B TeueHMe 2 uacoB. llocsie oxJlaXIeHVs OO KOMHATHOW TeMIlepaTyphl,
cMeck Tracuiam nyrem pobaBJieHMsS HACHIIEHHOTO pacTBopa XxJopuia

aMMOHMS, a 3aTeM Bonbl. [IpOOYyKT SKCTPATrMpOBasiM NPOCTHM 30MpOM, U
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SKCTPAKTH [POMBIBAJIM BONOW M HACHUEHHBM pPacTBOPOM COJM, CYWWIN
Hao cylbdaToM HaTpus, QUIBTPOBAJIM M KOHLEHTPUPOBAEJIM B BaKyyMe.
C noMombld KOJIOHOYHOU OQJsum-xpoMarorpadum (aTmsaunerar/IreKCcaHb)
nonyyanau nponykr (39 mMmr, 25%).

'H AMP (400 MI'u, CDCls), & 8,88 (c, 1H), 8,52 (c, 1H), 7,50
(n, 1H), 6,87 (m, 1H), 5,70 (c, 2H), 4,32 (mm, 1H), 3,55 (anm,
2H), 2,20-2,11 (m, 2H), 1,71-1,57 (m, 2H), 1,03 (w, 3H), 0,93
(nm, 2H); Macc-cnexkTtp (ES): 414 (M+1).

Cramnusa 2. (23)- u (2R)-2-[5-(7H~Ilupposo[2, 3-d] nupuMnanH-4-
uin) -1, 3-tnmaz0JI-2-uJj] NeHTaHHUTPMUII

PacTBOpP 2=[5-(7-[2~- (TpUMETUIICUIINI) DTOKCU ] MeTUJI-TH-
nmppono[2,3—d]nMpMMMHMH—4—mn)—1,3—Tma30n—2—mn]neHTaHHMTpmna (59
mMr, 0,093 mmons) B IOXM (3 Mua) m TOYK (0,5 M) nepemMeuwmBalau Ipu
KOMHATHOW  TeMnepaType B  TedeHume 4  4acosB. Cmecb  3arTeM
KOHLUEHTPUPOBAaJX, ¥ OCTATOK 3aTeM pacTBOPAJIM B MeTaHoje (3 i),
K KOoTOpoMy =3arTeM gobamnusanm osTuiaenauamuH (0,3 wmi1) . PacTBop
rnepeMemwrBasny IpyM KOMHATHOM TeMmneparType B TedeHue 40 MuHYT.
PacTBOpuUTEsb YIaJsJM B BakyyMe, M HEOUMIEHHYI CMEeChb OuMllalgM C
NoMolbD NpernapaTruBHOM BOXX/MmMacc-cnekrpomeTpuyu  (koJsioHka C18,
SIOMpPOBaHue rpanueHTom cMmecu ACN/H,0, comepxamen 0,15% NH40H),
nonydasa uejerBoy nponykT (20 mr, 76%).

'H AMP (400 Mr'u, CDCls), & 9,66 (ymup.c, 1H), 8,88 (c, 1H),
8,54 (¢, 1H), 7,49 (mnm, 1H), 6,88 (oo, 1H), 4,33 (mm, 1H),
2,23-2,12 (m, 2H), 1,75-1,60 (M, 2H), 1,04 (7, 3H); Macc-crnekTp
(ES): 284 (M+1).

Npumep 85: (4S)- u (4R)-4-[5- (7H-Nmppono[2, 3-d] nupyMmaons-

4-un)-1,3-Tnason-2-ua] renTaHHNTPUNI

CN n,./.—CN

N= N=
S " xS
N~ N S\
l/': lN/N

K pacrBopy TpusTundpochpoHauerara (188 wmr, 0,838 wMmmonn) B

TI'® (6,0 mna) npu 0°C poBarnsam 1,0M Tper-OyTokcuna kajausa B TI'®
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(840 wMkJy). CMech 3aTeM OCTaBJAJAM Hal'peBaThCs OO KOMHAaTHOM
TeMrepaType C [nocjenyiouuMm oxJjgaxneHuem no 0°C, m B 3TOT MOMEHT
noBapaaImu 1-[5-(7-[2- (TPUMETWUIICUJINII) TOKCHU ] MeTUI-7H~-

nyppoJsio [ 2, 3-d] nupuMmuanH-4-un) -1, 3-tnazon-2-mi1)] 6yraH-1-oH

(nonyueH kak B npumepe 77) (225 wMmr, 0,559 mmosas) B TI'® (4,0
Mmi1) . CMechb NepeMeuMBaaM NpM KOMHATHOM TeMIepaType B TedeHue 1,5
Yacogr, B 3TOT MOMEHT racunu BOIOOM " 3KCTparMpoBanam
BTUJIaLEeTaTOM. O6rpenHeHHbIe BKCTPaKTEH NPOMbIBaAJIN BOLOON 12t

HaCHIEHHLEM PacTBOPOM COJIM, CyWWwIM Hal cyabdaToM HaTpusa U
KOHIEHTPUPOBAM B BakyyMe. C IMOMOIUIL 0 KOJIOHOUHOM biow-
xpoMaTtorpaduu InoJjiydasu NpoOyKT B BKIE CMEeCK UBOMEepOoB oJieduHa

(222 mM1T, 84%). Macc-cnekrp (ES): 473 (M+1).

STun 3-[5-(7-[2~ (TpUMETUJICUIIUI) BTOKCHU ] MeTns—-7TH~-
nuppoJio [ 2, 3-d] nupuMmuanH-4-uiu) ~1, 3-tuazon-2-un] rekc-2-eHoaT B
BUIOE CMEecCcHu (2EY- wm (2Z) -u3oMepoB (222 wMr, 0,470 wMMOJIB)
pacreopsaam B 92TaHosie (10 wmo1), wu  pof®aBissiM  KaTaJIUTUYECKOe

xkonmudecTteo 10% Pd-C. CMech nepemMemwmBaaM B aTMocbepe Bonopona,
obecrieunBaeMor w3 0OaJjJioHa, B TeueHue 16 uyacorB. OUILTPOBAHUE U
KOHLEHTPMPOBaHME B BakyyMe napaJjsm uejieepom nponykr (201 wr,
90%) . Macc-cnexkrp (ES):475 (M+1).

K pacrBopy »Tmi 3-[5-(7-[2- (TPUMETWUJICUJINII) 3TOKCHU | METUIT-7TH-
nuppoJio [ 2, 3-d] nupuMnianH-4-uia) -1, 3-tnazon-2-uJji] rekcaHoaTa (201
mr, 0,423 wvmons) B TI'O (5,0 wMi1) npum -78°C npoBasysim 1, 00M
pacTBoOp OMUBODYTUIANIOMUHUNTMApMIOa B IOXM (1,06 wMm). CwMmecshb
OCTaBIAJM HarpeBaTbcsa no -10°C memneHHoO B TedyeHume 1,5 uyacos, ¢
riocaenymouyM nofapJieHMeM TeTparuipaTa TapTpaTrTa Kadug-HaTpus,
BOIOE M TMpocToro sdupa. CMech MnepeMeuMpBasgy B TedyeHue 1 daca,
3aTeM cnowu paznensanu, 1 BOJHBIN cJion BKCTPaTrMpoOBan
OOIMOJIHUTEJIBHO 5STujaleraroM. OpraHUMUYecKMe BKCTPaKTh [IPOMBIBAJIM
BOJIOM U HACHIIEHHBEIM pPacTBOPOM COJIM, CYyWMJIM Hald CynbdaToM HaTpus
M KOHUEHTpUPOBaNM B BakyyMe, I[IoJiydas LeJyieBoM nponykrt (176 wr,
96%). Macc-cnekTp (ES): 433 (M+1).

PacTBOp 3-[5-(7-[2- (TPUMETUIICUIINII) 3TOKCK | MeTnJI-7H~
nuppotsio [ 2, 3-d] nupumMmuauH-4-un) -1, 3-Ttnazon-2-uin]rekcaH-1l-omna (88
mr, 0,20 mvmone) B TOYK (2 mi) nepememvBanan B TedeHue 30 MMHYT.

TOYK =areMm yhlapuMBaidyM U OCTATOK [epeMeumpajym B MeTaHoJse (2 wmi),
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comepxaumem sTuneHmamuH (0,2 wmn) u kango Bomsl B Teuenme 30
MMHYT. OuUuMCTKa C TMOMOIUBI NpernapaTuBHOM BIXX/Macc-crnexTpoMeTpumn
(kosloHka Cl18, »ioMpoBaHue TI'pPaJMEeHTOM CMeCcH ACN/H;0, conepxamen
0,15% NH4OH) maBana uesieBoM npomykr (36 wmr, 58%). Macc-cnexTp
(ES): 303 (M+1).

K cmecu 3-[5-(7H-nupposo[2, 3-d] nupumnonn-4-umn) -1, 3-Tuasosn-
2-mn]rexkcan-l-oma (36 wmr, 0,12 mvone) m TEA (19,9 Mk, 0,143
MMoJib) B OOXM (5 wMu) npu 0°C noBaBiaayM METaHCyJbQOHMIIXIIOPUI
(11,0 wmxn, 0,143 w~Mmogw). [loclle nepemMeuvBaHMA B 2 TedeHUE 10
MMHYT, PacTBOpP KOHLUEHTpMpoOBany u pacrteopanu B [IMCO (1,6 Mma) u
noGaenanu umaHun HaTpusa (23 wMmr, 0,48 wMMmoss). CMech 3aTeM
HarpeBanu npu 125°C B MMKPOBOJIHOBOM rneuym B TeueHre 30 MMHYT.
CMech =aTeM OuMlajy HeNoCPeACTBEHHO C I[IOMOUWb0 MNpernapaTUBHON
BOXX/macc-crniekTpoMmeTpuy  (kosionka Cl8, osioMpoBaHMe TpalVeHTOoM
cMmecy ACN/H,0, conepxamert 0,15% NH4OH), noJsydas ueJIeBOM NPONYKT
(10 mr, 27%).

'H gMP (400 MI'u, CDCls), & 9,37 (yump.c, 1H), 8,86 (c, 1H),
8,52 (c, 1H), 7,46 (mm, 1H), 6,88 (mm, 1H), 3,34-3,25 (M, 1H),
2,47-2,30 (M, 2H), 2,22-2,12 (M, 2H), 1,95-1,71 (M, 2H), 1,44-
1,31 (M, 2H), 0,94 (7, 3H):

Macc-cnekrp (ES): 312 (M+1).

IpuMep 86: 3-[5- (7H-Nupposo[2,3~-d] nupmmmanu-4-un) -1, 3-

TNason-2-mnan)] NeHTaHAMHUTPUN

CN
CN
N=
xS
DS
)
N
N H
Cramus 1. N-Merokcu-2-[ (4-MeTOKCUOEHBUI) OKCHU] ~N-
MeTusaleTaMmmna
K cMecu [ (4-MeTOKCUBEH3UJIT) OKCH ] YKCYCHONA KNCJIOTH

(Bioorganic and Medicinal Chemistry Letters, 2001, pp. 2837-
2841) (6,86 T, 0,0350 MOJIb ) n TMIOpOXJopuna N, O-

nuMerTunTuapokcunamuiaa (3,41 v, 0,0350 wmosp) B OXM (100 M)
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noBasasnam Tekcad@ropdocoharT BeHz30TPUaz0JI-1-
UJIOKCUTPUC ( AMMEe TUJIaMMHO ) ochoHUS (17 T, 0,038 MOJIb ) c
nocjgenywoumMm nobamiaeHuem TEA (9,7 wmn, 0,070 wMoap). ITloJIydeHHYIO

cMecCh TIepeMeuMBallM B TedeHMEe HOYM IpM KOMHATHOM TeMlepaType.
PacTeop =3aTem npowmesanm Bomou, 0,5M HCl, HacCHIWEHHEM pPacTBOPOM
NaHCO3; M HacChIeHHEM pacTBOPOM COJM, 323aTeM CyWuiaM Hal CyJibdaTom
HaTpus, OWUILTPOBaNM W KOHLUEHTPMPOBaJM B BakyyMmMe. C [OMOULK
KOJIOHOUHOM QJsu-xpoMaTorpadmm (npocrToit 3¢up/rexcaHsl) IoJydann
uesieBoy nponykr (5,75 r, 69%).

Cragus 2. 2~-[ (4-MerokcubeHzsm)oKCcu] -1-[5-(7-[2-
(TPUMETUIICUIIWIT) 3TOKCU | MeTusl - 7H-nuppoJso [2, 3-d] ~nupuMninH-4-wu) -~
1, 3-TMasos—-2-1J] 3TaHOH

K pacTBOpYy 4-(1,3-mnason-5-mun)-7-[2-
(TpUMEeTUJICUIIMIT) @TOKCHU | MeTumiI~7TH-ninppoJsio [ 2, 3-d] nupuMuInHa (2,12

r, 6,38 wMmMmone) B TI'® (70 M) npm -78°C MemjIeHHO IO KaruisaM

nobasnanm 2,5M pacTBop H-OyTusmTus B TrexcaHe (3,06 wmi) . Ilocrne
riepemMemBanusa B TedeHue 30 MuMHYyT npoBaBiasam  N-meTokcu—-2-[ (4-
METOKCUOEeH3WJ1) OkCHK ] ~N-MeTuiaueTaMmmn (2,29 T, 9,56 wMmMOJIB) .

Peakumw npomosrxkanau B TedeHMe 30 MMHYT C MnocljenyioumM nobaBJIeHMEM
npun -78°C, =BareM oxJaxpapoumypo ©O0aHO yOupaay M PeakKUUMOHHYK CMeCh
TacuiM HaCHIUEHHBEIM pPAaCTBOPOM XJopuAa aMMOHUS UM 3KCTparupoBanu
MPOCTEIM 3pMpoM. SKCTPaKThH Cyumn cynesdpaTom HaTpusa u
KOHUEHTPUPOBAJIM B BakyyMe. HeOouMlleHHYK CMeCh OUMIaJiM KOJIOHOYHOM
bisw-xpoMaTorpaduen (aTunaueTaT/TeKCaHu) , ronydas LeJyIeBoN
nponykr (2,16 r, 66%).

'H AMP (300 MI'u, CDCls), & 8,93 (c, 1H), 8,72 (¢, 1H), 7,53
(g, 1y, 7,37 (m, 2H), 6,91 (m, 2H), 6,89 (m, 1H), 5,70 (c,
2H), 5,00 (c, 2H), 4,70 (¢, 2H), 3,81 (c, 3H), 3,56 (mm, 2h),
0,93 (mm, 2H), -0,05 (c, 9H); Macc-cnexkTp (ES): 511 (M+1).

Cramma 3. (2E)- m (22)-4-[ (4-MeTokcubensuin)okcm]-3-[5-(7-
[2~- (TpUMETUICWUIINIT) 3TOKCHK ] MeTus-7H~nuppoJio [ 2, 3-d] nupummuianH-4-
mi)-1,3-tnazson-2-ui] 0yT-2-€HHUTPUJI

K pacrTeopy 1M Tper-6yTokcuia kanusa B TI'd (4,44 mia) B TI'O
(30 mn) npm 0°C poBaBjaaAaM IO KalJlAM OMITUIILMAHOMEeTUJIPOoCHOHAT

(820 wmr, 0,0046 wMoONb). BaHw ybupanM U pPEaKUMOHHYK CMeChb
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HaTrpeBaJy IO KOMHATHOM TeMmnepaTypbl. Yepes 30 MMHYT noOaBJIAAM IO
KarJsaM pacTeop 2- [ (d-MeToxCcUBEHBUJ) OKCU ] —1—[5-(7-[2-
(TpUMe TUJICMIJIWIT) 9TOoKCHK ] MeTun~7H-nupposo [ 2, 3-d] nupuMuIOnH-4-11) -
1, 3-Tnason-2-mj]sTaHoHa (2,16 r, 0,00423 monp) B TI'® (20 mMia).
‘PeaKuMOHHyD CMeCh [epemMmemMBagy B TedeHue 1 daca, M 3aTeM Iacuim
He®oJsbMM KOJIMYECTBOM HACHUEHHOT'O pacTBopa xJjopula aMMOHMS,
pasbaByaaaM  NpocTeM 30MpoM, CymmJu Had CyJapdaToM HaTpua U
KOHIIEHTPUPOBaNM B BakyyMe. OumMcTKa C [IOMOWBI KOJIOHOWHOM Q-
xpoMarorpadum, DsJOMpoBaHMe rpagueHToM OoT 0 mo 35% sTunaueraTa B
TeKcaHax, JaBaJjla LeJIeBOM MNpOoAOyKT B BUIE CMeCu MU30MepOoB oJieduHa
NpyMEepHO B paBHOM koJsmdecTse (1,76 1, 78%).

'H AMP (400 MI'u, CDCls), & 8,90 (c, 1H), 8,88 (c, 1H), 8,71
(c, 1H), 8,67 (c, 1H), 7,50 (m, 2H), 7,35 (mm, 2H), 7,31 (&nm,
2H), 6,92 (mm, 2H), 6,90 (mm, 2H), 6,86 (m, 2H), 6,62 (c, 1H),
6,10 (v, 1H), 5,70 (c, 4H), 4,75 (c, 2H), 4,72 (m, 2H), 4,64
(c, 4H), 3,82 (c, 3H), 3,81 (c, 3H), 3,56 (mm, 2H), 3,55 (uonm,
2H), 0,96-0,90 (m, 4H), -0,05 (¢, 9H), -0,054 (c, O9H); Macc-
crnexTp (ES): 534 (M+1).

Crammsa 4. 4-[(4-Metrokcubensuin)okcu]-3-[5-(7-
[2~ (TpUMETMIICUIINIL) BTOKCHU | MeTus~7H-nupposo [2, 3-d] nupuMmuaouH-4 -
nin) -1, 3-trmazon~-2-mn] 0y TaHHUTPUI

(2E) - U (22)-4-1 (4-MeToxkcubeH3uy)okcu] =3-[5-(7-[2-
(TpUMe TUIICUIIMIT) ®TOKCHU ] MeTumI- 7H-rniuppodJio [ 2, 3-d] nupruMmnanH—-4~ui) -

1,3-tnazon-2-un]yr-2-eHHurpms (880 mr, 1,6 MMOJIB) PaACTBOPSJIM B

CMEeCHM 2TaHoJa (20 wM31) wm  3TUIIauUeTaTa (20 wMn). HoBarmsiau
KaramurTumyueckoe kKoJaumdecTBo 10% Pd-C. CMeCh BCTPAXMBAAMU IIpU
namyjeHun Bomopoma 50 PSI  (dr/kB.monM) . CMmech oGuibTpoBanauM U

KOHLIEHTPUPORaAJNM B BakyyMme, I[oJlydas LeJjeBon nponykr (0,85 o,
99%) . Macc-cnexTp (ES) :536 (M+1).

Cragma 5. 3-[5-(7H-Nupponol[2, 3-d]nupumnaomu-4-umn) -1, 3~
THUa30J1-2-WJ] NeHTaHOIVMHNUTPWJ

4-[ (4-MeToxkcubeHsun)okcu] -3-[5-(7-[2-
(TpVIMe TUJICUJIWIT) 3TOKCHK | MeTu~ /H-nupposo [2, 3-d] nupuMuIiIvH-4~ui) -
1, 3-Ttrason-2-wi] Oyranuurpun (251 mr, 0,468 mMouab) B OXM (10 mMi)

obpabaTHBaIM IUXJCOPIULMAHOXMHOHOM (DDQ) (434 mMmr, 1,87 wMMmone),
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3aTreM Bomow (376 wmkja). Yepezs 1,5 yaca, nobarJsasM HaCHIEHHEBN
pacTBOop OukapboHaTa HaTpus ¥ BOAY, W PpPEaKUMOHHYK CMEeCh
SKCTPaTMpoOBaJiM TpM pasza 2TuijlaleTaToM. DKCTPAaKTH  [IPOMEIBAJINM
BOHOOM, HACHIUEHHBEIM PacCTBOPOM COJIM, CYyWWIM Han cyiledpaToM HaTpuUA,
bnabTpOBaNMM U KOHUEHTPMPOBAJNM B BakyyMe, I[OJlydas HeOUYMIEHHKIN
NPOOYKT KOTOPBIM MCIOJIE30BaaM 0e3 NOMNOJIHUTEJIbHOM OUUMCTKMU.

PacrrOp [MOJIYYEHHOTO BBILIE 4-ryapoxcu-3-[5-(7-[2-

(TPUIME TUJICUNIWIT) 3TOKCK ] MeTuIl - TH-nuppoJio [ 2, 3-d] nupuMmnuionH-4-ui) -
1, 3-tnazon-2-uy] 6yranHuurpuina B OXM (12 mn) npu 0°C oBpaBaTeBanu
MoCJeIORaATEJIbHO TEA (130 MKJI, 0,94 MMOJIb ) u
MeTaHcynbdoHunxgopugom (73 wka, 0,94 wMmouss). UYepes 1 uyac
pPeaxkUMOHHOTO BpEMeHM CMeCb pas30aBiisgiM BOOOM U BKCTparMpoBasy
TPY pasa 2TuUlaleTaToM. JKCTPakKThl [POMBIBAJIM BOOOM U HAaCHIIEHHBM
pPacTBOPOM COMM, CyWWaM Hah cyabdaToM HaTpusa, (uUILTPOBAIM WU
KOHLUEHTPMUPOBaAM B BakyyMe. OcTaTok 3aTem pacTeopsasam B JIMCO (5
M) u poBaBiyAany umaHmp Hatpusa (110 mr, 2,3 MMmouse) . UYepes 30
MMHYT, CMeCb pas30aBisaiay BOIOM, 3BKCTParupoBasu IPOCTEM 3QUpPOM,
NpoMBIBaJIM  BOIOM,  HACBILEHHBM pPacTBOPOM COJIM UM CyWMIM  Han
cynebaToM HaTpusa. KOHUEHTPUPOBAHME M OUMCTKA KOJIOHOYHOW QJisu-
xpomaTorpadprein (aTuilaleTaT/TeKCaHbl) OaBaJiv LeJIeBOM nponykT (14
M, 7%). Macc-cnekrp(ES): 425 (M+1).

PacTrOp 3-[5-(7-[2- (TPUMETUJICUJINII) DTOKCU ] MeTUJI-TH-
nmppono[Z)3—d]nmpwmmnma—4—mn)—1,3—Twason—2—mn]neHTaHnMHMTpmna
(14 Mmr, 0,033 mmosb) B IOXM (3 mMu), comepxamem TOYK (0,6 wia),
nepeMemwMBanu B TedeHue 4 uyacoB. CMeCh 3aTeM KOHLEHTPUPOBAJIM U
OCTAaTOK pPacTBOpPSJM B MeTaHoJle (2 MJI), K KOTOPOMY 3aTeM
notaenaanu sTuieHIuamuH (0,4 mi) . Yepes 1 uwac NpoTekaHUsa peakunu
NPOOYKT OUMIaNM C [IOMOWbLI MNpernapaTMBHOM BIXX/Macc-crnexkTpoMeTpun
(koJioHka C18, oumoupoBaHue TIpagueHToM cMmecu ACN/H,;0, comepxalen
0,15% NH4;0H), nosayuas UeJIeBOM NPOOykT (6 M, 62%).

'H AMP (400 MI'u, d¢-IMCO), & 12,27 (yump.c, 1H), 8,84 (c,
1H), 8,76 (¢, 1H), 7,75 (m, 1H), 7,14 (&m, 1H), 4,14 (m, 1H),
3,17 {(m, 4H); Macc-cnextp (ES): 295 (M+1).

pumep 87: (3R)-3-luxnonernTun-3-[5- (7H-nuppono([2, 3~

d] nmpummgue-4-un) -1, 3-oxkcason-2-un] nponanaurtpna n (3S) -3-



157

InxnonenTmn-3-[5- (7TH-nuppono [2 , 3-d] nupuMmuaun-4-un) -1, 3-oxcason-

2-un] nponaRHNTPUI

CN CN
"’l/
N= N=
U0 " o)
N™ ™ N™~
m =z [: "\ o~ !:
N" R N" Ol

Crangua 1. 4-(1,3-Okcazon-5-un)-7-[2-
(TpUMEe TUJICUJINIT) 3TOKCK | MeTusl—- 7TH-nuppoJio [ 2, 3-d] nMprMnOnH
Cmechb 4-xy0p-7-[2- (TPUMETUIICUIINII) DTOKCHK ] METUJI- TH-

nuppoJso [2, 3-d] nupuMmnnonHa (0,440 o, 1,55 wmmoss), 1,3-okcasona

(0,306 M, 4,65 Mmvmogb), auerara kamus (0,456 v, 4,65 MMOJb) U
Terpakuc (rpubenundpocdmy) nannammsa (0) (0,179 o, 0,155 wmmMmoab) B
N, N-noumMeTusiaueTaMmuae (8,0 MJT) HarpesaJsu npu 200°C B
MUKPOBOJIHOBOM peakTope B TedyeHre 30 wMuHYyT. BoJsbllyl 4YacThk

pacTBoOpuUTeNa yHalsau B BakKyyMme. IloJlydeHHBIM OCTaTOK pas3baBidau
OXM, ouabTpoOBaNM M KOHLUEHTpUpoBasm. C NOMOWEBI0 KOJIOHOYWHOM QJsm-
xpoMaTorpadum (eTUNaleTaT/TekcaHsl) nojsiydanu nponyktr (330 wr,
67%) .

'H AMP (400 MI'u, CDCls), & 8,96 (c, 1H), 8,21 (c, 1H), 8,08
(c, 1H), 7,54 (m, 1H), 7,08 (m, 1H), 5,76 (c, 2H), 3,60 (T,
2H), 0,98 (w, 2H), 0,00 (c, 9H); Macc-cnexkrp (ES): 317 (M+1).

Cramusa 2. lukmgoneHTui[5-(7-[2- (TpUMEeTUIICUIINIT) 3TOKCU]METWII—
TH-nuppono [2, 3-d] nupuMmuanH-4-uiu) -1, 3-okcaszo-2-ujl ] MeTaHOH

PacTBop H-OyTuauTus B TexkcaHe (1,6 M, 0,30 mn) poBassanm
MeIJIEHHO TI10 KalJlaM K OxXJaxIeHHoMy mno -78 °C pacteopy 4-(1,3-
okcasoJ-5-uia) -7-[2- (TpUMEe TUJICUIIUIT) 3TOKCK ] MeTuJl- 7H-nuppoJsio (2, 3-
d] nupyvmmaonHa (140,0 mr, 0,44 mvoss) B TT'® (10,0 mi). Yepes 20
MUHYT noBarnasnau 1,0M pacTBOp IOMXJIOpMAA UMHKA B TIPOCTOM 3%upe
(0,53 MJ). PeakUMOHHYIO CMEChL 3aTeMm I[epeMmeummpann B TedeHue 60
MuHyT npu 0°C. Ilocse sToro mobaBnanu uommn memu (I) (84 mr, 0,44
MMOJIb), WM BTy CMeCb OCTaBRJANIM IlepeMemyBaTbCs B TedeHue 10
MUHYT. 3areM 1000aBJANM UMKIONeHTaHkapOoHunxmopun (108 Mk,

0,885 MMOJIb ) . PeakUVMOHHYI CMeCh rnepeMelrBanu npu 0°cC
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OOTOJIHUTEJIEHO B TedeHMe 1 uwaca, C 3TOI'O MOMEHTa €€ OCTaBJANU
HarpeBaTbCd OO KOMHAaTHOM TeMrepaTyphkl. PeakUMOHHYI0 CMEChb I'aCuiu
nyrTeM noBaBjieHMS HaceleHHoro pacTeopa NH4Cl u skcTparuposaam

STUJIaleTraToM. SKCTpaKTbI NpOMBIBAJIN BOIOM M HaChIEeHHBM pacTBOPOM

conu, CYmMJIN Han cynbbaToMm HaTpu4, dnibTPpOBAJIM n
KOHLIEHTPMPOBAaJN B BaKyyMe. C [TOMOWBIO KOJIOHOYHOM basw-
xpoMaTorpadmuy (aTMraunerar/reKcaHel) IoJydanu nponyxt (97 wmr,
53%) .

'H AMP (400 MI'u, CDCls), & 8,96 (c, 1H), 8,21 (c, 1H), 7,56
(m, 1H), 7,22 (m, 1H), 5,76 (c, 2H), 3,60 (T, 2H), 3,56 (7,
1H), 2,23-1,56 (M, 8H), 0,98 (v, 2H), 0,00 (c, 9H); Macc-cnekTp
(ES): 413 (M+1).

Cramna 3. (3R)- u (3S)-3-UuknoneHTua-3-[5-(7-[2-
(TpuMeTUJICUIWIT) 9ToKCcY | MeTui—- TH-nimpposio [ 2, 3-d] nupuMnInH-4-ui) -
1, 3-0okCcason-2-u1J] IpolaHHNTPUII

K 1,0M pacreopy Tper-6yTokcuna kanusa B TI'0 (0,355 wmn) wu

TT'® (3 M) npm 0°C nmobBaBrianuM 10 KaIUIAM OMBTUILMAHOMEeTuidochoHaT

(66 wmr, 0,37 wMMonb). Oxjaxpawouylo ©OaHo ybdupanu M pPeakUMOHHY
CMeCb HaTpeBRaJM OO KOMHAaTHOM TeMnepaTypsl. UYepez 30 MUHYT
noBaBJIsnn o KarJisaMm pacTBOp UMKJIONEeHTU [5-(7-[2-

(TPUME TUIICUIIWIT) 9TOKCU ] MeTusn-7H-nuppono [ 2, 3-d] nupyMnanH-4-ui) -

1, 3-okcason-2-un]MeTraHoda (1,40E2 wmr, 0,338 mMvouis) B TI'® (2,0

MJ1) . UYepez 3 uyaca I[pOTEKaHMs peakUuy CMecCh aIcopdupoBasiM Ha
CUNIMKaTeNb 17t c MOMOILI0 KOJIOHOYHOM bnsm-xpoMaTorpaduu
(aTuUNaleTaT/TeKcaHs) TIoJiydanu LeJIeBOM MNpoaoyKT B BUIE CMecu
nsoMepoB oJsiepmHa (89 mr, 60%). Macc-cnekTp (ES):436(M+1).

K cmecu MmoHOTMIOpaTa auerata Meam(I) (4,0 mr, 0,020 MmMmomnb)
n (okcuaom-2, 1-deHunen) dbuc (mnpenunpocoémua) (11 M, 0,020 mMMoIb)

B Tonyone (0,40 wn, 0,0038 wmonb) mobaBnssam PMHS (50 wMka).
[Tony4yeHHY CMech [epeMellMBanay B TeueHue 25 MMHYT IIpM KOMHAaTHOM
TeMrieparype C rnocJie oy ommMm nobaByeHneM (2E) - " (2Z)-3-
UMKIJIONEeHTUIN -3~ [5— (7- [ 2~ (TPUMETUJICUJINIT) 3TOKCH ] MeTuJI—- /H-NuppoJio-

[2,3-d}lnoupumunnia-4-uin) -1, 3-0kCaz30JI-2-UJl] aKPUJIOHUTPUIIA (88 wmr,
0,20 MmMmomns) B Toayose (0,40 M) u z3areM TpeT-OYyTUIIOROTO CHMUPTA

(0,072 w) . Tocne OTCYTCTBMA B3aVMMOINENCTBUSA [PU KOMHATHOM
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TeMrepaType B  TedeHue 16  QaACOB  IONOJHUTEJIBHO  Ho0aBiisanm
MoHOTMHIIPAT agerTaTa Menu (1) " (oxkcummn-2,1-
benwnsieH) 6uc (ondbeHMndocduH) (nno 0,10 MOJIb HBIX DKBUBAJIEHTAa
KaxOooro) W peakUMOHHYK cMechb Harpeanm npu 60°C B Teuenue 16
4acoB. HeouumeHHYI0 CMeChb rnogBepranm KOJIOHOYHOM dnom-
xpoMmaTorpadum (sTHUrnauerar/TeKCcaHe), Nojydasa UeJIeBOM NpoaykT (21
MI, 23%).

'"H AMP (400 MIu, CDCls), 8 8,96 (c, 1H), 8,02 (c, 1H), 7,56
(g, 1H), 7,10 (m, 1H), 5,76 (¢, 2H), 3,60 (v, 2H), 3,38-3,30
(m, 1H), 3,03 (mm, 1H), 2,95 (mm, 1H), 2,60-2,40 (m, 1H), 2,10-
2,00 (m, 1H), 1,85-1,15 (M, 7H), 0,98 (v, 2H), 0,00 (c, 9H):
Macc-cniexkTp (ES): 438 (M+1).

Crammsa 4. (3R)- u (3S)-3-lUuxkjgoneHTun~-3-[5- (7H-nupposio[2r3-
d] nupmMmuaoru-4-mi) -1, 3-okcas0J1-2-uJ1] IPONaHHUTPUI

PacTBOp 3-umMKJoneHTun-3-[5-(7-[2-
(TPUME TUJICUIINIT) @TOKCHK | MeTusi-7TH-nuppodso [ 2, 3-d] nupuMmnIanH-4-ui) -
1, 3-okcasosi-2-uj] NpornaHHuTpuIa (20,0 MT, 0,0457 MMOJIb )
rnepememmBamm ¢ TOVK (0,1 mmn) B IOXM (0,2 M) B TedeHMe 6 4YacoB.
PacTropuTesnb YyOalaly, W IIOJIydeHHBIM OCTaTOK I[epeMewMBaaM B
TeUueHMe Houu ¢ osTuaeHamammHoM (0,1 M) B MeTaHose (0,2 wMia).
PacTropuTenb yhoansaauM B BakyyMe. leyseBol nNpooykT rojaydanaus C
[MTOMOUIBIO rnpenapaTuBHOU B2XX/Macc-criekTp (KOJIOHKa c18,
UOMpPOBaHue rpagMeHToM cmecu ACN/H,O0, conepxamer 0,15% NH,OH)
(5,3 mT, 38%).

'y gaMP (400 MI'y, CDCl;), & 10,25 (yuup.c, 1H), 8,90 (c,
1H), 8,00 (¢, 1H), 7,50 (m, 1H), 7,06 (m, 1H), 3,36-3,28 (M,
1H), 2,98 (mm, 1H), 2,90 (nm, 1H), 2,51-2,38 (M, 1H), 2,08-1,96
(m, 1H), 1,80-1,51 (m, 5H), 1,44-1,30 (M, 2H); Macc-cnexkrp
(ES): 308 (M+1).

Crnenywiee coenvHeHne B Taduuue 5d Takxe OBJIO MOJYy4YEHO B
BrIE paLeMmndecKon cMecu B COOTBETCTBUU co crioco6om

BHIlEYKaBaHHOTO npuMepa 87.
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Tabmuua 5d
llpumep W CTpykTypa Haspauue R Macc-crnexkTp
(M+H)
CN
3-[5-(7H-
N= nupposio[2, 3-
88 x O d] nupuMmavH-4-m1) - Pr 282
1,3-okcazon-2-
WJ1] PE€KCaHHUTPWII
o |
7
N
N" H

Npumep 90: 5- (MeTmaTno) -3-[4- (7H-nuppono[2, 3-d] nupnMmnmu-

4-un) -1H-nupason-1l-nn] neHTaHHENTPUI

N—N

/_—.
\
IZ

Cramusa 1. (2E)-5-(MeTuUNTUO)NEHT-2-SHHUTPUJI

K cmecu [xmop (Tpudennn) docbopanun]ACN (2,5 r, 00,0073 monb)
B TI'¢ (10 mn, 0,1 momne) npu 0°C poBarmasyimm TEA (2,0 ma, 0,014
MOJIb), ¥ TIIOJYYEeHHYK CMeCb T[epeMeumBanu B TedeHre 30 MUHYT.
Jlensanywo ©OaHio yOupanu Ha 30 MMHYT, 3aTeM CMeCb I[IOBTOPHO
oxnaxnanau mo 0°C. JoBarnsam pacTeop 3- (MeTmnTumo)npornaHona (0, 68
M, 0,0072 monv) B TI'® (1 mnn, 0,02 mMONB) M CMeCh MeEpPEeMeElMBaIM B

TedeHMe Houu., [obarjsaam BOLy U CMeCh OQuiabTpoBaM. OunbTpart
NPOMBIBAJIM BOIOM X3 UM HACHIIEHHEM pacTBOpoM coJin. OpraHMYeCcKy®o

@aBy CyumunmJjim n pacTBoOpUTEIIb yIaaJjlaJau C NMOMOIIEBK POTOPHOTO

ncriapmuresida, IoJjiydas 2,1 r NnpaxkTndeCckKn BeJsioro TBepIor'o BelecTBa.

TBepnoe BewecTeo pactupaaun ¢ MTBE wu oQuiasTpoBanmu. OuabTparT
[TPOMBIBAJIN 1N HC1, BOIOU, HacChlleHHBIM pacTBopoM NaHCO; wu
HaCHIEHHBIM pacTBOpOM coJu. OpraHn4YeckKyw dazy CyumJm "

KOHIEHTPUPORBAJM C MWCIOJBE30BAHMEM POTOPHOI'O MCHapuTesnsa, I[oJydas
0,62 T opaHxeBOT'O Macya (44% BbXOH, TpaHCc:uuc ~ 2 : 1).

'H SAMP nns tTpanc (400 MI'u, CDClz), & 6,68 (1H, m); 5,14
(1H, m); 2,6 (2H, m); 2,55 (2H, 7); 2,1 (3H, c).

Cramns 2. 5-(Mertunruo)-3-[4-(7-[2-
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(TpYIME TUJICUIINIT) 3TOoKCK | MeTusn - 7TH~nuppoJso [2, 3-d] nupuMmuIanH-4-mi) -

lH-nupason-1-ui)] NeHTaHHUTPUI

Cmechb 4- (1H-nupason-4-un)-7-[2-
(TpUME TUJICUIIMIT) DTOKCHY | MeTuyI—- /H-nuppoJsio [ 2, 3-d ] nMpuMmuanHa (0, 30
r, 0,00095 wmosw), (2E)-5-(meTunTuo)neHr-2-enHurpuna (0,28 o,

0,0016 mons) wm IOBY (45 wmxn, 0,00030 mone) B ACN (3 wMn, 0,06
MOJIB) [epeMemMBaJM I[IPYM KOMHATHOM TeMmnepaType B TedeHMe 5 IOHeu.
PacTROpuTEesNb YyHaJsaAJM C MCIOJAb30BaHMEM POTOPHOTO MCHapmuTesis,
rojlydas opaHXeBoe Macsio. HeouulleHHOE MacJjo xpoMarorpadmpoBamm C
ncrioses3osaHmeM 30-70% osTulaueraTra B rPekacHe, nogayudasa 0,35 r©
BbecuBeTHOTO MacJia (83% BeXOX) .

'H AMP (400 MI'u, CDCl3), 8 8,95 (1H, c); 8,41 (1H, c); 8,4
(1, ¢); 7,48 (1H, n); 6,84 (1H, m); 5,75 (2H, B); 4,95 (1H,
yump.); 3,6 (2H, T); 3,1 (2H, M); 2,58 (2H, M); 2,28 (2H, wM);
2,1 (3H, ¢); 1,99 (2H, T); 0,0 (9H, c). Macc-cnekTp (ES): 443
(M+1) .

Cramna 3. 5-(Meruntno)-3-[4- (7H-nupposio[2,3-d]nupuMmuanH-4-
mi) -1H-nupazson-1-mui] NeHTaHHUTPUI

PacTBOpP 5- (mMmeTunTuo) -3-[4-(7-{2-
(TPUME TUIICUITIT) DTOKCY | MeTUII-7H-nupposo [2, 3-d] nupuMmuanH-4-mi) -
1H-nupasomn-1-un]nedraduurpuna (0,35 r, 0,00079 mons) B TI'® (4
mir, 0,05 mone) wm 3,0M HCI (HCl) B Bome (4 M) Harpesanu Ipu
KUNIEHUM C OOPaTHBEM XOJIOOMJIBHMKOM B TedeHMe HOouM. PacTBOPUTEIbL
yInajgaayM C MCIOOJIB30BRAHUMEM POTOPHOI'O uClapuress, nojydas OJelHO-
opaHxeBOoe MacJio. Macyso nepememyBanay B zTaHosie (3 mia, 0,05 Mmouab)
v 8,0M ruIopokcume aMMOHMSA B Boje (1 ™M) B TedeHME HOUMU.
PeakUVOHHYIO CMecCh KOHLEHTPUPOBAaJN " ouMmaIm c IOMOUBIO
npenapaTMBHOM BOXX/Macc-crnexkTpoMeTpum (koJioHka Cl8, smwoupoBaHue
rpaneHToM cMecu ACN/H,O, conepxawmenn 0,15% NH,OH), nonyuwas 125
M ©GeJsioM neHe. Benyw neHy pactupaiu ¢ MTBE (~ 1,5 wnu).
lTojlydyeHHOe TBeploe BelecTBO OuiIbTpoBaJjsy, I[IPOMBIBAIM W CYWWJIN,
nonydas 80 Mr nponykrTa (32% BeIXOD) .

'H aMP (400 MI'u, CDCls), & 10,38 (1H, c); 8,88 (1H, c);
8,39 (1H, ¢); 8,38 (1H, c¢); 7,44 (1H, =&n); 6,8 (1H, @m; 5,75
(2H, c¢); 4,9 (1H, yump.); 3,05 (2H, m); 2,5 (2H, Mm); 2,23 (2H,
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n); 2,1 (3H, c¢). Macc-cnexkrp (ES): 313 (M+1).
Npumep 91: 5- (MeTuncyaeduumn) -3-[4- (7H-nuppono[2,3~

d] nupummmonua-4-un) ~-1H-nnpason-1-un] neHTacENTPNU

S
O

y—N
P
(D
NTTN
PacTBOpD 5- (meTunTHo) -3-[4- (7TH-nupposo [2, 3—-d] nupuMmuaomH-4-

mn) -1H-nupason-l-un]nedradiurpuiaa (0,065 o, 0,00021 wMosb) wu
nepexkucu Bomopoma (0,022 wmn, 0,00023 monb) B ACN (1 mMmn, 0,02
MOJ1b ) rnepemMemmnBanm B TeueHNe HOUM. PeakUMOHHYIO CMeChb
KOHUEHTPMPOBAJAM M ouMmanmy MeTromoM BIXX, nonyuas 21 MT' TBEpOoOIro
BemecTBa. TBeploe BewecTBO pactupamm ¢ MTBE (1 wia)/OXM (10
kaneJjb). TBepnoe BeuwecTBO OWUIIbTPOBANM UM INpPOMeBIBaMM, Nojaydas 13
MI' Geyoro TBepnoro BelecTBa (20% BeXOH), KOTOpoe CyWWJM Npu
TeMmrieparype oT KoMHaTHoM no 50°C B TeueHue 2 UaCOB.

'H gMP (400 MI'u, CDCls), & 9,95 (1H, c); 8,85 (1H5 c); 8,4
(2H, M)y; 7,4 (l1H, m: 6,8 (1H, c); 4,9 (1H, yump.); 3,15 (2H,
Mm); 3,0 (2H, wM); 2,8-2,5 (2H, wM); 2,6 (3H, c). Macc-cnexkrTp
(ES): 329 (M+1).

Npumep 92: 5- (Memuncynsdornun)-3-[4- (7TH-nuppono[2,3-

d] nupuMmuauu-4-un) -1H-nupason—-1-un] neRTaHHEHNTPUI

CN nga
i;\\o
N—N o

,/’

o0
_

N

N R

PacTBOpD 5- (meTunTno) -3-{4- (7H-nupposo [2, 3-d] nupuMmmuanH-4-

wi) -1H-nupason-l-un]nedraduurpmiaa (0,040 o, 0,00013 wMmonb) wm
nepekucu Bonoponma (0,5 mn, 0,005 mone) B ACN (1 Ma, 0,02 wmons)
HaTrpeBaJiM IPpU KUMIeHUM C OOpaTHBEM XOJOOMJIBHMKOM B TEUEHME HOUu.

PeaklUMOHHYIO CMeCch ouumanay MeTolnoMm B3XX, nosiydas 16 M 6eJoro
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crekJjoofpas3HoTo/TBEpOOro BelecTBa, KOTOopoe pacTupasmu C EtOH
(~0,8 mMmn), nonyyass 13 Mmr Besioro TBeprnoro BemecTBa (30% BEXON) .
'H AMP (400 MI'y, CDCls), & 8,75 (1H, c); 8,48 (1H, m; 8,4
(1H, n); 7,43 (1H, n); 6,8 (1H, c¢); 5,0 (1H, yump.); 3,4 (2H,
M); 3,2-3,0 (2H, Mm); 2,8-2,5 (2H, Mm); 2,95 (3H, c). Macc-cnekrp
(ES): 345 (M+1).
Npumep 93: 4,4,4-Tpudrop-3-[4- (7H-nuppono[2, 3-d] nupummgyn -

4-un) nupason-1-un)] 6yTupoRNTPMUN

CN
F3C"<—{

N—N
\\\

"“,\/\
NTR

Crammsa 1. 4,4, 4-Tpudrop-3-[4-(7-[2- (TpUMETUIICUIINI)D3TOKCH]
MeTui-7H-nmppoJsio [2, 3-d] nupuMmmuanH-4-uin) -1H-nupazon-1-
W] Oy TaHHUTPUII

CMmech 4- (1H-nupazon—4-un)-7-[2~-
(TPUME TUIICUJIINIL) 9TOKCK | MeTus- 7H-nuppoJsio [ 2, 3-d] nupummnanHa (6,9 T,
0,022 wonb), (2E)-4,4,4-rpudbropbyr-2-eHHurpuna (2,8 v, 0,023
Mosib) wm OBY (0,18 wmn, 0,0012 wMone) B ACN (70 Ma, 1 wMoJb)
nepemMeunreann B TedeHue 20 MUMHYT. PeakUMOHHY CMeCh OuibTpoOBau
¥ OuiabTpaT yIalsaayM C  UCMNOJIb30BaHMEM POTOPHOTO McIapuTels,
noJsiydas oOpaHXeBOe MacJo. HeouummeHHOe MacJio xpoMaTorpadupoBalu C
ucrnojge3oBaHueM 20-50% o»TunauerTraTra B 2 TI'ekcaHe, noJgyuas 9,1 T
TBepOoTO BeuwecTBa/macria (96% Bexon). OTHEJNIBHBEI DHaHTHMOMED (MUK
2) oTmnenanay MeTOoNOM XMPAaJbHOM KOJIOHOYHOM Xpomartorpadum (OD-H
KOJIOHKA, 30%EtOH/rexkcan) B BUIE 3eJIEHOBATOTO
TBeprnoro/crexkyioobpasHoTro BeuwecTBa (3,3 1, 32% BHXOX).

'H AMP (400 MI'u, CDCls), & 8,93 (1H, c); 8,46 (1H, c); 8,45
(1H, <); 7,5 (1H, =m); 6,85 (1H, m); 5,75 (2H, c); 5,2 (1H, M);
3,6 (2H, =T); 3,7-3,3 (2H, M); 1,99 (2H, 7); 0,0 (9H, c). Macc-
crnexkTp (ES): 438 (M+1).

Cragua 2. 4,4,4-Tpudrop-3-[4- (7H-nuppono[2, 3-d] nupuMmUIOmMH-
4d-pi) nupazon-1-ui] Oy TUPOHUTPUII

PacTBOp 4,4, 4-1pudpTop-3-[4-(7-[2-
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(TPUME TUJICUIINIT) @TOKCK | MeTu - 7H-nuppoJio [2, 3-d] nuprnMyAanH=-4-1i1) -
1H-nupaszon-1-nn] 6yranuurpuna (3,1 r, 0,0071 mons) co cramuum 1 B
TI'® (35 Mna, 0,43 monwr) m 3,0M HCl1l B Bome (35 MJ) HarpemaJu INpu
KMIEeHUM C OBpaTHBIM XOJOOWJIBHMKOM B TeUeHMe Houu. PacTeopuressb
yoasasanu c MCIOJIb 30BAHMEM POTOPHOTO ncrnapurens, rnosydas
3eJIEHOBATO-OpaHXeBoOe MacJio/CTeKJo. Macno nepeMeuMBanm c
3TUJIAaLEeTaToOM UM HachileHHBIM pacTeopom NaHCO3 (50 mi) . BooHyw dasy
3KCTparMpoBanm B3TUJIALETATOM. OpraHuueckue cJiou [IPOMBIBaJIN
HACBIIEHHBM BOIHBIM pPAaCTBOPOM COJIM U ynapubBajdM C MUCHIOJb30BaAHUEM
POTOPHOTO ucnapuresns, rnoJiydas MacJioo8pasHe/ CTeKkI008pa 3HEIN
ocrarok. OcTaTok IepeMemmBanu B 23TaxHosne (20 aia, 0,3 Monb) u
8,0M rumpokcune amMoHuss B Bome (10 My) B TedeHMe BBHIXOIHHIX [OHEN.
PacTROopuTENb YIaJsaJaM C MCNOJIb30BaHMEM POTOPHOTO MUCHapuTess,
rnolyuyas OJEeOHO-OPAHXEBYW0 I[eHy/TBeploe BeuwecTBO. HeouMueHHEB
NMpoayKT xpomMarTorpa¢upoBanu ¢ ucnosb3osaHueM 0-7% MeOH/IXM, 0-
0,7% NH40H, rnoJjiy4das 3 I  OJenHO-OpaHXeBOW  NacThl/TBEpHOTO
BeuecTea. TBeploe BeWeCTBO [IepeKpucTa/uiM30BuBanImM u3 EtOH,
nonydass 1,6 T He coBceM 0OeJsiblXx KpucTasJuioR (74% BeIXON) .

'H AMP (400 MI'u, OMCO), & 12,2 (1H, c); 8,95 (1H, c); 8,7
(1, ¢); 8,5 (1H, ¢); 7,63 (1H, nm); 6,96 (1H, m); 6,01 (1H, ™M)’
3,7 (2H, M). Macc-cnexkTp (ES): 306 (M+1l).

Cihenywoumye coenunHenus B Tabnuie 5e ObIM  IOJIydeHBl, Kak

YKasaHO B KOJIOHKe, IomedeHHON «llonydeHue npumep N

Tadmmua bSe

Macc-
[IprMep llontyueHne
N Crpykrypa HazsaHue CIeKTp npvivep N
(M+H)
’%.('CN
N—N 5, 5-ODumeTunn-3-[4- (7H-
\~\ nupposo [2, 3-d] nupummonH-4- 61,
94 , 308
W) —nmupaszoy-1- mMomuopmxauusa G
ﬁ\ A\ 1] PEKCaHHUTPWII
~
NT N
7
N
© N—N
\ 4~ [1-(2-MeTaHCcybGOHUIT~ 61
95 N srun) -1H-nupaszon-4-m] -7H- 291 MO M@MK; v G
nupposo [ 2, 3-d] nupuMnIONH . H
PR
>
NT N




165

CN
c«(/
Fs N—N 5,5, 5-Tpubrop-4-[4- (TH-
96 ™ \ nupposo [2, 3-d] nupuMmanH—-4- 390 59,
un) -nupas3os-1- Mooubukauus G
MJ1] MeHTaHHUTPUII
!
—
N
N H

Opumep 97: 3-(2-lUmano-1-[4- (7H-nuppono[2,3-d] nupuMmanu-4-

un) ~1H-nupason-1-un] a3Tna) UMKIONeHTaH-kapbounTpun Tpupropauerar

CN
CN
N-N
2 TovK
S
NN

Cramma 1: 3- (JMMETOKCHMMETWJI) UMKJIONIEHTaHkapbaspgermm.

B 3-ropJsioyt KpPYIVIOOOHHOM konBe 2-HopbopHeH (5,500 r,
0,05841 mounw) pacTeBopsaay B OXM (198,0 miu) m Mmeranosne (38,5 wi)
M oxmnaxnalu no -78°C. UYepes peakUVOHHYI CMeCb IMNPONYyCKaJM O30H
OO TOro MOMEHTa, I[oKka OHa He npuobpeTasia CHHIOK OKpPAacKy u
nepemMewiBanu npmu -78°C B reueHye 30 MMHYT. 3arTemM uepe3s CMECh
rpornycKaam asomT B TedyeHue 20 MUHY T u nodaBJisinm n-
TonyoJsicynbkdoHoBY kucigory (0,95 v, 00,0055 Mosb). PeaxkUMOHHYO
cMech OCTaBJsgaM HarperaThbcs no 20°C u nepemeumBanu B TedeHue 90
MUHYT. B peakUMOHHYK CMeChb noBaBnasnm OukapboHaT Hartpusa (1,67 T,
0,0199 MOMB) U MNOJYUYEHHYI CMechb nepeMeuvBaiau npu 20°C B TeueHue
30 MuHYyT u gobaendaau  guMmeTuacyasdunn (9,4 M, 0,13 modw) .
PeakUMOHHYK CMeChb l[epeMellMBajiM B TedeHue 16 dJacoB U ynapuBanu C
VICTIOJIE 30BAaHMEM POTOPHOTO ucrnapurTens oo obrema ~50 MJI.
PeakUMOHHYIO CMeChb 3KcTparumporanu [IXM 1 opTraHUUYeCKUue BKCTPaKTH
MPOMBIBAJIM BOIOM M HACHUWEHHBM pacTBOpoM cosm, cyuwmiam (MgSQOq), u
yrnapMBaau B BaKyyMme. PeakUMOHHYI© CcMechb nHeperoHanu npu 135°C
(TemriepaTypa ©aHM) B BEICOKOM BakyyMe, [ojyudas npoaykr (7,5 1) B

BMIE CMEeCU IMAaCTEepeOoMepOB B COOTHomeHum ~2:1. 'H aMP (300 MrIwu,

CDCli3), & 9,64 n 9,62 (m, 1H), 4,15 n 4,12 (c, 1H), 3,35 un 3,34
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(¢, 6H), 2,77 m, 1H), 2,34 (M, 1H), 1,35-2,00 (M, 6H).
Cramus 2. (2E,Z)-3-[3-
(IyiMe TOKCUME TUJT) LMKJIONEHTWJI ] aKPUJIOHUTPWIT .
B komnbBy, conepxamyio npu 0°C pacreop t-BuOK B TI'¢ (1,0 M,

6,10 wmn) noBaBissiM pacTBOpP OusTuiIuMaHoMmeTtunpocpoHara (1,1 T,

6,4 mmosib) B TI'® (8 wmi) . Oxsaxpanuyilo OaHio yovpans y peaxkUMOHHYI
cMecCh Harpepanan  noo TeMnepaTypsl  OKpyXaiuen cpensl, 3aTeM
HOBaBJIANMU ro KarjsaMm pacTeop 3-

(IMMeTOKCUMETUJI) UMKJIoneHTankapbansneruna (1,00 », 5,81 mMomnb) B
TT® (2 M) . UYepe3 KOPOTKUNM [IPOMEXYTOK BpPEMEHU I[10CJIe 3aBeplieHUs
npubaBJieHMa  HauyHaiy 00pas3O0BHIBATLCHA  OpPAaHXEBbE  I'eJIenonoOHbIe
arperaThl M NIpMMEpHO Yepe3 1 uyac peakKUMOHHas CMeCh IpeBpalalnach
B TIeJib. PeakKUMOHHYK CMeChb BbIIEDPXMBAJIM I[PpU [epeMellMBaHuM [pu
TeMnepaType OKpyXawley cpens B TedeHMe 16 WacoB, B 3TOT MOMEHT
TCX yKasuBala Ha 3aBepueHue peaxkuun. PeakUMOHHY CMECb
pacrnpenensiu Mexny Boxmom u  EtOAc w  BoOHyw (asy [pOMBIBaly
OOoNoJIHUTEeNIbHO EtOAc. OOBbeIVHEeHHYI OopTaHuYecKyil ¢asy IpOoMbIBau
BOIOM, 3aTeM HacChmeHHeM pacTteopoM NaCl, 3areM cyuwmsm Han MgSOqg
1 yrnapuBajM B BakKyyMe, U I[OJIYyYEHHBIM OCTATOK OuYMIANM KOJOHOUYHOM
xpomarorpaduern C  MCNOJIb30BAaHMEM CMecu B COOTHoweHmm  6:1
TexkcaHsl:EtOAc + 1% TEA, noJsydas TINpoAyKT B Bumge cMecu E/Z
M3oMeEpPOB B coorTHoweHuu 1:1 (760 wmr, 61%). 'y amMp (300 MIwu,
CDCls), O BMHWIIBHBIE NPOTOHHE Npu 6,69 (M, 0,5H), 6,37 (M, 0,5H),
5,32 (M, O,5H), 5,23 (M, 0,5H), aueTasbHBEM METHHOBEM MPOTOH I[1PU
4,14 (M, 1H), MeTuJbHEE NOPOTOHH npm 3,34 (c, 6H).

Cramgusa 3. 3-[3- (IuMeTOKCUMETUIT) UMKIIONIeHTU ] 3= [4- (7-[2~
(TPUME TUJICUITNIT) 3TOKCK | MeTusl-7H-nupposo [2, 3-d] nupuMnuanH-4-ui) -

1H-nupaz3os—-1-wl) NpONaHHUTPUIL .

K pacTBoOpy 4- (1H-nupazon-4-uia)-7-[2-
(TpUME TUIICUITNIT) 3TOKCHY ] MeTusi—- TH-nuppoJio [ 2, 3-d] nupuMmanHa (230
M1, 0,74 MMOJIb ) B ACN (5 MJT) nobaBiysaamn (2E,2)-3-[3-

(OMMe TOKCUME TUJ) LMKJIONIEH TN | akpunoHuTpun (289 mr, 1,48 mmons) ¢
nocJsenyiomuM nodasjaeHveMm [IBY (300 wmMkad, 2,0 wMMoJB). CMmech
repeMemMBaNny [pM TeMmIepaType OKpyXamoumen cpensl B TedeHue 16

4yacoB, B »ToT MoMeHT XXMC m TCX MnokaseBaliM 3aBeEpUEeHME peakUuuu.
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PeakUMOHHYIO CMECh yrapuBajM NOCYyXa B BaKyyMmMe, M OCTaTOK OYMIAJN
KOJIOHOUWHOM  xXpoMaTorpaduen, noJjydasa TMNPOOYKT B  BUIOE  CMECU
omacrepeomepoB (293 wmr, 77%). 'y amp (400 MI'u, CDCls), & 8,85
(c, 1H), 8,31 (¢, 2H), 7,40 (m, 1H), 6,80 (m, 1H), 5,68 (c,
2H), 4,28 (M, 1H), 4,11 (m, 1H), 3,54 (7, 2H), 3,36 (c, 1,5H),
3,34 (¢, 1,5H), 3,30 (¢, 1,5H), 3,26 (c, 1,5H), 3,12 (M, 1H),
2,94 (m, 1H), 2,65 (M, 1H), 2,34 (M, 1H), 2,0-1,0 (M, 6H), 0,92
(v, 2H), -0,56 (c, 9H). Macc-cnektp (EI) m/z= 511,3 (M+H).

Cramus 4. 3= (3-0OpMUIIUMKJIIONEHTMN) -3-[4-(7-[2~-

(TPYME TUJICUIINIL) ®TOoKCK | MeTu I~ 7H-nmppoJio [ 2, 3-d] ~nupumuanH-4-ui1) -
1H-nmpazon-1-mi) nponaHHnuTPudl.

K pacrBopy 3-[3-(OouMeTOoKCUMeTW)UuKIoneHTmi] -3-[4-(7-[2-
(TpUME TUJICUIIVIT) ®TOKCY | MeTusl-7H-nuppoJio [ 2, 3-d] nupnMuanH-4-mi) -
1H-nupason-1l-uin] nponaHuurpuna (293 mr, 0,574 mmonb) B TI'O (4,5
M) poBamngau BogHyo HC1 (1,0 M, 1,5 Mia). PeakUMOHHYK CMeCh
BRIIEPXKMBAJIM [pU TeMmneparType OKpyxapuey cpensl B TedeHue 2,95
yacor, B »ToT MOMeHT TCX »m XXMC noxkassBagM I[IOJIHOE YyHalleHue
3aUMTHOM TPYNsE B COOTBETCTBYyILEM aJsbleruae. PeaKUMOHHYI CMeCh
pacnpenenany Mexny Bsomon v EtOAC M BOIOHyK (¢asy 2IKCTparmpoBau
gononHuTeneHO EtOAc. OOBeIMHEHHYI OpTraHMYeckyl oO¢asy [IpOMeIBaJM
BOLOV, BaTeM HacChHUeHHBM pacTtBopoM NaHCO3, 3aTeM HaCHIEHHBM
pacTBopoM NaCl, wu =sBarem cyuwuam Han MgSOs m  ounbTpoBalIM U
yrapupaaym nOocyxa, IoJiydas B OCTaTKe HEOUMUEHHB MNPOAOYKT B BUIE
CMEeCH OMacCTepeOMEPOB. 'y amMp (400 MI'n, CDCli), & 9,69 (m, 0,5H),
9,64 (n, 0,5H), 8,85 (¢, O,5H), 8,84 (c, O0,5H), 8,35 (¢, 0O,5H),
8,34 (c, 0,5H), 8,32 (¢, O,5H), 8,30 (c, O,5H), 7,41 (m, O,5H),
7,40 (m, 0,5H), 6,80 (m, O,5H), 6,79 (@, O0,5H), 5,68 (c, 1H),
5,67 (c, 1H), 4,32 (m, 1H), 3,54 (M, 2H), 3,14 (M, 1H), 2,96
(m, 2H), 2,76 (m, 1H), 2,1-1,1 (m, 6H), 0,92 (M, 2H), -0,058
(c, 9H). Macc-cnexkTp (EI) m/z = 465,1 (M+H).

Cramusa 5. 3-3-[(E,Z)- (I'MOIPOKCUMMMHO)METWJI] UMKJIONIEHTUII -3~
[4-(7-[2- (TPUMETUIICUIINI) 3TOKCK ] MeTun~TH-nuppono[2, 3~
d] nupuMmmaonH-4-un) -1H-nrupason-1-ui] NponaHHuTpul.

K pacTBopy 3- (3-dopMmmnumkyoneHTnn) -3-[4-(7-[2-

(TPUMETUJICUIIVIT) ®TOKCHK | MeTuil-7H-nuppoJso [2, 3-d] nupyMuInH-4-mi1) -
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1H-nmpason-1l-un]nponanuurpuna (336 wmr, 0,000723 wmMosap) B CH30H
(5,0 My, 0,12 MoJsb) HODaBIANM TUIPOXJOPUI TIuIpOKCUIaMuHa (60
mr, 0,00087 mons) m KHCO; (110 mr, 0,0011 Mosib) M peakUMOHHYIO
CMEChb BHJIEPXMBaJIM NPy TeMmIepaType OKpyxXxapuel cpelnsl B TedeHue 16
4Jacos, B o2TO0T MOMeHT XKXMC nokasbBajla 3aBeplleHMe peakuun.
PeaKUMOHHYIO CMEeCh yhapmBajam Jocyxa B BakyyMe M  OCTAaTOK
pacnpenensanu Mexny Bonom m EtOAC, M BOIHYK dasy SKCTParmMpoBam
nonosgHuTenbHo EtOAc. OOBeOMHEHHYK OpTaHMUecKyl o¢asy NIPOMEBAaJIM
BOIOM, 3aTeM HachlleHHBEM pacTeopoMm NaCl, zaTeM cywmsm Hal MgSOg
¥  KOHLEHTPUPOBAJM, [oJydas B OCTaTKe HEeOYMUEHHB MPOIYKT,
KOTOPEM BBOOMJIM B TJOCHeOyUyl peakuuio ©O0e3  OUUCTKHU. AMP
rNokasblBajl MCUYe3HOBEHME MMKa albIeTMIHBIX I[IPOTOHOB. MacC—-CrnekTp
(EI) m/z = 480,2 (M+H).

Cragusa 6. 3-(2-UwnaHo-1-[4-(7-[2-
(TPUME TUIICUIINIT) 3TOKCK | MeTuii- 7H-nuppono (2, 3-d] nupumMuinH—-4-mi) -
1H-nupazon-I1-mi] 3Tui) UMKIONEeHTaHKapOOHNTPWII.

K pacrBopy 3-3-[(E,Z)- (I'MOPOKCUMMMHO)METWJI] UMKJIIONEHTUII-3-
[4-(7-[2- (TpUMETUIICUIIMUI) DTOKCK | MeTUJI-7H-nuppoJio [2, 3-
d) nupyMuanH-4-un) -1H-nupaszon-1-ui]nponanuurpuna (324 wmr, 0,67
MMOJIE ) B npuInHe (1,2 MJT) noBapJganu 1o KalJiaM
MeTaHcynbdoHmaxgopun (210 wmxkn, 2,7 MMOJb). PeakUMOHHY® CMeChb
Harperasu npu 60°C B TeueHume 2,5 yacos, B 5TOT MoMeHT XXMC
NoKasEBaJjia =BaBeplleHre peakuuM. PeakUMOHHYK CMeChb paclpenesianm
Mexngy Bomgou u EtOAcC, ¥ BOIHYK ¢asy BIKCTPpaATUpPOBaJIM IOMNOJIHUTEJIBHO
EtOAc. O6benuMHEHHYI0 opTaHudyeckyi ¢asy MNpOoMeEBaIM BOOOM, 3aTeM
0,1IN HCl, =areM HachuUeHHeM pacTBopoM NaCl, u =BaTeM CyuwuaMm Han
MgSQO4. HeouMmeHHBIM MNOPOOYKT OUMIANM KOJIOHOWHOM XpomaTorpagduen,
rnoJjiydas TIpoaoykKT B BuIe CcMecu nuacrepeomepoB (164 wmr, 52%).
InacrepeoMeps 3aTeM pas3nelisayM MeToOOOM xupaiabHOM BOXX, nosnyuas
JeThpe OTIHEJIbHEIX IMacTepeoMepa, KOTOPHE BBOIMIIM HENOCPEeOCTBEHHO
Ha CTamuio YyOaJleHusa BaWuMTHOM Tpynnel. Macc-cnekrp (EI) m/z =
462,1 (M+H).

Cramgusa 7. 3-(2-Uuano-1-[4- (7H-nuppoJso([2,3-d] nupruMmuanH—-4-
wa) -1H-nupazon~-1-ui] 3Tmi1) UMKJIONEHTaH-KapOOHUTPUIT TpudTopaueTar.

Ins dYeTelpex IMaCTEepeOoMEepOB B3aTeM [0 OTASJILHOCTU YHOaJssan

BAWMTHY TPYNNy CAedy LM WIIOCTPaTUBHEM obpasoMm. K 3-2-umaHo-
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1-[4-(7-[2- (TPUMETUICUIINI) 3TOKCHU | MeTUs-TH-nupposio[2, 3-

d]l nupuMmmaonu-4-us) ~1H-nupas3oi-1-us] 9sTMIILUKIIONEeHTaHKapOOHUTPUITY
(35 mr, 0,076 mmousb), pacTBopeHHOMy B CHyCl, (2,0 mu), noBaBnanu
TOYK (1,0 ™M) ¥ peakuuoHHY CMeChb IIepeMeuVBajM B TedeHne 2
JacoB INpM TeMIepaType OKpyXawuel cpelbl, B 3TOT MOMeHT XX-macc-
CIIeKTPOMETPUS rnoxkasbiBania oJiHoe pacumenygeHme N-
TUAPOKCUME TUJIBHOT'O [MPOMEXYTOUHOT'O COeIMHEHUSA. PacTBROpUTEJIb
VIaJaAaM M K ocTaTKy znobapnsiam MeraHos (1,0 M) C noclenyourM
nobasisieHueM sTuJeHouaMmHa (40 wmxa, 0,61 MMOJAB), PEeaKUMOHHYO
cMechb rnepeMeuBanm B TeyeHune 16 wuacos, korma XX-macc-
CIIEKTPOMETPUSA nokaselBaJsia 3aBepueHne peakuumn. PacTBOpuUTEJb
yaasjgsaJiM M OCTAaTOK ouMuilany npernapartmeHor XX-macc-cnekTpoMeTpuen,
rnoJsiydass npoaykT B Buie coum TOYK. OxcnepmmeHTel NOE noareepannu,

uTo BCe M30MEPLBI MMernT HNC—-T'eOMeTPNIO IJ1A HUMKJIIOTIEHTWMIJIBHOT'O

kosbua. Mzomeps 1 m 2: 'H AMP (400 MI'u, CDsOD), & 8,95 (c, 1H),
8,89 (¢, 1H), 8,54 (¢, 1H), 7,86 (m, 1H), 7,29 (o, 1H), 4,72
(m, 1H), 3,27 (m, 1H), 3,19 (M, 1H), 2,95 (M, 1H), 2,72 (M,
1H), 2,2-1,9 (M, 4H), 1,67 (M, 2H). V=zomepw 3 u 4: 'y aMP (400
MI'y, CD;OD), & 8,95 (c, 1H), 8,88 (c, 1H), 8,52 (c, 1H), 7,85
(g, 1H), 7,28 (m, 1H), 4,72 (M, 1H), 3,27 (M, 1H), 3,19 (M,
1H), 3,05 (m, 1H), 2,71 (m, 1H), 2,44 (M, 1H), 2,05 (M, 1H),
1,92 (m, 1H)1 1,72 (m, 1H), 1,58 (M, 2H). Macc-cnexkTtp (EI) m/z
= 332,2 (M+H).
Npumep 98: 3-[3- (TugpokxcumeTms)uuknoneHTun] -3-[4- (7H-

nuppono [2, 3~-d] nupuMmmanu-4-un) -1H-nupason-1-un] nponaHENTPUN

OH
CN
N—N
{
N™ ™
P

N

Cramgna 1: 3-[3-(I'mopokcuMeTw) UMKJIONeHTuI] -3-[4-(7-[2-
(TPUMETUJICUIIUIL) DTOKCHU ] MeTuJI- /H-niupposno [ 2, 3-d ] nupuMmuIanH-4-ui) -
1H-nupazosi-1-ui] NpoOnaHHUTPUII

PacTBOp 3- (3-dopMmmnumknoneHTusn) -3-[4-(7-[2~-
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(TpUMe TUNICUIIUIT) 9TOKCK | MeTu - 7H-nupposo [ 2, 3-d] nUpuMnuanH-4-ui) -
1H-nupaszon-1l-un}nponasuurpuna (50,0 mr, 0,108 MmMonk) B MeTaHoJe
(280 wmxJ1) oxjgaxpaan npo 0°C, =zareM npobBaeJjsuiM TeTparmpgpodopart
Hatpusa (14 mr, 0,37 MmMOJsb). PeakUMOHHYIO CMEChH BBHIOEPXMUBAJIM [IPU
0°C B TeueHue 10 MUMHYT, B 2TOT MOMEeHT XX-Macc-ClIeKTpoMTepusa u
TCX TmokKasbBalM 3BaBeplleHVe peaxkuuyu. PeakUMOHHYyK CMeCk TIacuiu,
ocTOopoxHO gnobammass 1N HC1 (3 kamm) wu wmeraHon (1 wmia), C
riocJsenymouyM nodasJjieHrMeM BoOgHOTO pacTeopa NaHCO;3 um CHCli;. Qasu
pasnesisiyii 1M BOAHYK Gasy MNPOMBIBAIM IOOMNOJHUTEJBHBM KOJMYECTBOM
CHC1s. O6beIMHEHHYI0 OpTaHu4YeckKyln ©Gasy [IpOMBBaJiM  HAaCHIIEHHBM
pacTBOopoM NaCl, cywmam Han MgSO4 m ynapupanu npocyxa. OCTaTok
ouMilaJM KOJIOHOUHOM xpomaTorpadmert, roJiydas NPOOyKT B BUIE CMECU
mmacrepeoMepos (37,4 mr, 74%). 'H fAMP (400 MI'uy, CDCls), & 8,84
(¢, 1H), 8,31 (¢, 2H), 7,40 (m, 1H), 6,80 (m, 1H), 5,67 (c,
2H), 4,29 (m, 1H), 3,53 (M, 1H), 3,53 (7, 2H), 3,14 (M, 1H),
2,95 (m, 1H), 2,68 (M, 1H), 2,2-1,0 (M, 9H), 0,92 (T, 2H), -
0,059 (c, 9H). Macc-cnexkrp (EI) m/z = 467,2 (M+H).

Cragusa 2. 3-[3-(I'MOpOKCUMETUII) UMKJIONeHTn ] -3~ [4- (7H-
nuppoJo [ 2, 3-d] nupuMmuinH-4-ui) ~1H-nnupas30oJi—-1-1j] npornaHHUuTPuII

K 3-[3- (IMMIOPOKCHMMETIJT) UMKJIONEeHTMIT] —-3-[4~ (7-[2-
(TpUMe TUIICUIINIT) BToKCKu ] MeTun-7H-nupposo [ 2, 3-d] nMpuMuInH—-4-1mi1) -
1H-nupazos-1-u1i] NponaHHUTPUIIY (60,4 MmT, 0,129 MMOJIB ) ,
pactBOopeHHoMy B CH,Cl, (2,0 wmm), npoBasnsamm TOYK (1,0 M) wu
peakUMOHHYK CMeChb IlepeMemMBasay B TedeHue 1 uyaca, B 3TOT MOMEHT
XXMC rnoka3nplBajla =RaBeplieHMe pacuenygeHusa N-I'MOPOKCUMMETUIIBHOTO
MPOMEeXyTOYHOTO coemmHeHus (m/z = 367). AHaIM3 TakXe MOKas3bBall

Hamure  TpudTOopaleTaTHOI'O CJIOXKHOTO  20Mpa I'MAIPOKCUMETWUIIa B

LUMKJIONEeHTUJILHOM KoJible (m/z = 463). PacTBopuTeslb YIOAJAIM U K
ocrarTky npoBasnanu wmeranHoa (1,0 wi), a =zareM sTuileHguammH (80
MKJ, 1,19 wMmMone). I[oNy4YeHHYK CMeChb [epeMeuMBany B TedeHue 16

yacoB, B 2ToT MoMeHT XXMC nokasbBajia 3aBepleHuMe peaxkuum cC

O@paBOBaHVIeM HeJIeBoIro INnpooyKTa. PaCTBOpM’I‘eJIb yIoaJjadaiam M oCTaToK

oumnmanm C [TOMOULIO XUPaJib HOM B3XX, roaydas OoTIeJIbHEE
oracTepeoMeph! (BCeTO 20,2 MT 4yeTepex M30OMEpPOB, 46%) .

OxcrnepuMeHTs NOE MO3BOJANM MNPEANnoOJIOXUTb, UYTO BCE M3OMEPH MMEJV
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LUMC-DEOMETPUI0 OTHOCUTEJBHO LMKIIONEHTUJIbBHOTO KOJbUa. /3oMmeps 1 u
2: 'H AMP (400 MI'y, CD;OD), & 8,65 (c, 1H), 8,62 (c, 1H), 8,38
(¢, 1”), 7,50 (m, 1H), 6,95 (m, 1H), 4,51 (m, 1H), 3,40 (M,
2H), 3,22 (m, 1H), 3,11 (m, 1H), 2,61 (M, 1H), 2,10 (M, 1H),
1,94 (m, 1H), 1,82 (m, 1H), 1,6-1,4 (m, 3H), 1,03 (M, 1H).
M=zomepsr 3 m 4: 'H SMP (400 MI'uy, CDs0OD), & 8,66 (c, 1H), 8,62 (c,
1H), 8,37 (¢, 1H), 7,50 (m, 1H), 6,95 (m, 1H), 4,51 (M, 1H),
3,46 (m, 2H), 3,21 (m, 1H), 3,11 (M, 1H), 2,61 (M, 1H), 2,22
(m, 1H), 2,09 (m, 1H), 1,71 (M, 1H), 1,55-1,25 (M, 3H), 1,04
(M, 1H). Macc-cnexkrp (EI) m/z = 337,1 (M+H).
Mpumep 100: 1= (1H-Mupposo[2, 3-b]nupuamn-4-wi) -1H-nHOasoul

(100a) u 2- (1H-nupposo[2, 3-b]nupnmnH-4-un) -2H-uunason (100b)

N N

=7 N\
7\ z/z\?
=\ _7
\_/ z\z/
IZ .

4-BpoM—-1H-nuppono[2, 3-b]nupnans (0,078 r, 0,00040 momnp) m
1H-mumazson (0,283 r, 0,00240 mosyb) HarpeBanu 6e3 pacTBOPUTENIA B
zanasHHoW npobupke npm 200°C (MacrnsHas 6aHA) B TedeHME HOUUM MNpu
riepeMellMBatum. PeakUMOHHYI0O CMeCb OCTAaBJIANM OXJIaXHaTbCcd IO
KOMHAaTHOW TeMrepaTyphl u HEOUMIEHHBII ~ MNPONYKT ouuanm
rnpenapaTuBHOM XX-Macc-cnexkTpoMeTpyel Ha KoJiloHke C-18, osionpys
rpanueHToM BOIE/CAN, copepxaweinn 0,2% TOYK, nosydyas yKasaHHOE B
zarosiopke coenguHenme (0,015 v, 15%) B BuOe awmopdHOoTO Oesoro
TBepnoro BemecTsa. XX/MC (M+H)® 235, 'H AMP (IMCO-d¢), & 12,01
(ymup.c, 1H), 9,17 (¢, 1H), 8,31 (c, 1H), 7,73 (m, 1H, J=9,0),
7,67 (M, 2H), 7,58 (M, 1H), 7,28 (M, 1H), 7,07 (M, 2H).

Npumep 106: 3-[3-(1H-Nupposno([2,3-blnnpuanu-4-un)-1,2,4-

okcaguason-5-un] 6eHsoHNTPUN
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CN

Cramgusa 1. 1-[2-TpuMeTuJICUIIMI) 3TOKCHU I MeTu-1H-nupposo[2, 3-
b] nupnanH-4-kapOoHUTPNUI
CN
D%
N N
c

H20(CH2)2Si(CHa)z

4-Bpom-1-[2- (TpUMeTUIICUIIMII) 3TOKCK ] MeTus - 1H-nuppoJso [2, 3~
b]nupuonun (0,300 r, 0,000917 wmosb) pacTeOpanu B [IM® (6,5 M,
0,084 wmosb) um 3arTem pobaBnasm umanun uumeka (0,30 1T, 00,0026
MOJIb) . PacTBOp OerasypoBaliM as0TOM M 3aTeM AoOaBJIAIM OKUC (Tpu-
Tper-oOyrunpocomH) nasmwannun - (0,1 1, 00,0002 wMomyb). PeakuUMOHHYO
CMEChb TEepPMETMUHO SBaKpPHIBAJIM M HarpeBaJlM B MMKPOBOJIHOBOM Meuu Ipu
100°cC B TeueHue 30 MUHYT. PeakLUMOHHYIO CMECHh OCTaBJAIU
oxJlaXxIgaThbCHa OO KOMHATHOM TeMIepaTyps, [NOMewWas B 3TuilaueraT u
MMPOMBIBaJsy BOOOM Ha CHIlEe HHBIM pacTBopoM kapboHara HaTpus,
HaCBIIEHHEIM PACTBOPOM COJIM, CyWWMJIM Hand CcyjdbdaToM MarHUA U
KOHLEHTPUPOBAIM, [oJiydas MacJjo. HeOouumeHHB MNPOAYKT OuMllasn
KOJIOHOUHOM ¢ueum-xpoMaTorpaduen (FCC) Ha cuimkarese, 3JIOMpPOBaHue

rpaIMeHTOM IeKCaH:sTwilaluerar, nonaydasa npoaykr (0,25 r) B BuaOe
HecupeTHOT'O Macya. XX/MC (M+H)+ 274, 'y gMP (400 MI'u, CDCls), &
8,22 (m, 1H), 7,53 (m, 1H), 7,40 (m, 1H), 6,73 (o, 1H), 5,65
(c, 2H), 3,50 (M, 2H), 0,90 (m, 2H), 0,0 (c, 9H).

Crammsa 2. N-Tumpokcu-1-[2- (TpUMETUJICUIINII) 3TOKCK]METUII-1H-
nuppoJic [ 2, 3-b] nupuanu-4-kapBokcuMmaaMma

HN NHOH
D%

N~ N

Cc

H20(CH2)2Si(CHa)s

1-[2- (TpuMeTHICUIWI) 3TOKCHK | MeTwiI- 1H-nmppono [2, 3-b] nuprnanH-
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4-xapbouurpun (0,05 r, 00,0002 mMOJNb) pacTBOpPAJM B D3TaHOJE (2,0
Mmi, 0,034 wmonb), ¥ =aTrem OoOaBIA/IM TIUIPOXJIOPUI TUIPOKCHIIAMMHA
(0,023 1, 0,00033 wmomb) u kxapbonar xamusa (0,10 T, 0,00073
MOJIb) . PEeaKUMOHHYK CMeCh HarpeBanauM Npy KUMeHur ¢ oOpaTHEM
XOJIOOMJILHUKOM B TedueHre 5 yacoB U PpPEeakKUMOHHYK CMEeChb 3aTeM
oCTaBAAM OXJIaxIaTbCHd OO KOMHATHOW TeMnepaTyps U ¢uiibTpoOBanu
I8 yIalleHus TBepOplx BelecTB. OuJbTpaT KOHLUEHTPMPOBaM, NOOJydasn
nponykt, 0,06 ©, B BMOE XEJTOBATOTO MACJIAHMCTOT'O OCTAaTKa, XX /MC
(M+H) ™ 307.
Crammsa 3. 3-[3-(1-[2- (TpUMEeTUJICUIWI) STOKCHK | MeTMJI-1H-

nuppoJio [2, 3-b] mupnanu-4-ui) -1, 2, 4-oxkcanmasos-5-1ns] OeH30HUTPUJI

CN
0
No N
Dh
NT TN
CH,0(CH2)2Si(CH3)3
HeouunmeHHOE coenMHeHue N-ruaopoxcu-1-[2-

(TpUMe TUIICUIINIT) 3TOKCK ] MeTu1- 1H-nmppousio [2, 3-b] nupuanH-4-
kapbokcummaammng (0,06 v, 0,0002 wMosib) pacTBOpsAnM B NMPUIOVHE
(1,0 MJT, 0,012 MOJIb ) n 3aTeM JgobaBisaau  IpH KOMHaTHOM
TeMrepaType 3-umaHobeHzomaxyopun (0,040 v, 0,00024 MOJib) . 3Ty
cMech nepememupasyu B TedeHue 1 uvaca u Harpesamu npu 80°C Ha
MacJisiHOM’ BaHe. HarpeBaHue nponoJrKam 18 yacos, 3aTeM
PEaKUMOHHYIO CMecCh OCTaBJIANIM OXJIaXOaThCH o KOMHaTHOM
TeMrnepaTypel M 3areM pasz3®aenaan ACN ¥ KOHUEHTPUPOBaJIM B BaKyyMe,
rnoJsiydas 3—[3~(1—[2—(TpMMewmncmnmn)STOKCM]MeTMH—lH—nMppono[2,3—
b]nmupnonu-4-un) -1, 2, 4-okcannasosi-5-1j] O€H30HNTPUII 0,08 T, B
BMIE INpakTudecku OeJIoro ocrarTka. KX /MC (M+H)" 418.

Cramus 4. 3-[3- (1H-Tiupposno[2, 3-blnupunun-4-un)-1,2,4-
oxkcazgnasoJi-5-mJ} OEeH30HUTPUII

HeouumeHHBEN 3-[3-(1-[2- (TpUMETUIICUIIVNII) STOKCHK | MeTMJI-1H-
nmppono[2,3—b]nmpmnMH—4—Mn)—l,2,4—0Kcanmason-5—mn]6eH30HMTpMH
(0,08 », 0,0002 momne) pacrBopsym B TOYK (3,0 mn, 0,039 momb) B

aTMochepe asora M 3aTeM HarpeBanu npu 60°C. [locsie HarpeepaHusa B
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TeueHue 2 dYaCOB pPeaKUMOHHYK CMeChb OCTaBJIAJM OXJIaXOaTbCs IO
KOMHATHOM TEeMINepaTypsl UM KOHLEHTPUPOBaJM B BakyyMme. [lOJlydYeHHBIN
OCTATOK [NOMEWAaJM B MEeTaHOJI ¥ KOHUEHTPUpOBaNMM IS YIOaJIEHUA
MaKCyMaJIbHO BO3MOXHOTO koJuuecTra TOYK. OcTaToxk noMemanu B
meraHosn (2,0 mna, 0,049 monb) m TuUIpokcun amMmoHusa (1 wia). IOTy
CMECh [epeMeuyvBaliM I[Py KOMHATHONM TeMrnepaType B TedeHue 2 4YacoB,
17 peakumns npu 3TOM 3aBepuanacsk. PeaKLMOHHYIO CMeCh
KOHLEHTPUPOBAJM B BakKyyMe, Mojlydas HEOUMUEHHB [POOYyKT, KOTOPHIM
ouMmany InpernapaTuBHoM BOXX Ha KOJIOHKE C—i8, DINOMPY S TPagueHTHO
cMeckio ACN:Boma c¢ 0,2% ToYK, nonydas ykKasaHHOe B 3ar'OJIOBKe
coemuHenue (0,025 r, 43%) (M+H)® 288. 'H aMP (400 MI'u, OMCO-d6),
6 12,1 (yuwup.c, 1H), 8,65 (c, 1H)1 8,48 (m, 1H, J=6,4), 8,39
(o, 1H, J=4,8), 8,16 (m, 1H, J=6,4), 7,84 (v, 1H, J=6,4), 7,75
(m, 1H, J=4,8), 7,68 (M, 1H), 6,99 (M, 1H).
Ipumep 107: 4-(l-Beusoruen-2-un)-lH-nuppono[2,3-b]nupuaun

w.

A 7\

A\
N
H
Crammsa 1. 4-(l-BeHsoTueH-2-uj)-1-[2-

(TpUME TUJICMIIUIT) ®TOKCU | MeTusI- 1H~-niMpposio (2, 3-b] nupuanH

w

4D 7N\

N
N
CH20(CH2)2SKCHa),

1-BensorueH-2-nnbopoHoByw kucnory (0,05 r», 0,0003 monp) m
4-BpoM~-1-[2~ (TPVIMETUJICUIINIT) 3TOKCHU | MeTuJI- IH-nuppoJso [2, 3-

blnupuovu (0,10 r, 0,00031 monb) oO6benmHAnM B ToJyose (3,0 wmi,

0,028 wMonb) u 2srTanHosie (1,0 wmn, 0,017 wmonw). 3artem gpgobaBidaiu
kapboHar xamus, (0,085 r, 0,00062 mMoJsib), PacTBOPEHHBNM B BOIE
(1,0 w™Jg), ¥® peaxkUMOHHYI CMeCb JerasupoBajiM a30TOM. 3aTeMm

nobassanu TeTpakuc (TpubeHunpocdmusn) namnagmn (0) (0,05 r», 0,00004
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MOJIB) VM PpeakUMOHHYyK® cMecb Harpesamu npu 120°C B TepMeTHUHO
3aKpPLITOM NPOOMPKE B MMKPOBOJIHOBOM Ie4YM B TeUYeHNe 60 MuMHYT. 3Ty
cMeCh OCTAaBJIAJM OXJaxXIaThbCs OO KOMHATHOM TeMrepaTyphl, [oMelasnu
B BTUialeTaT UM [NPOMbIBaAJM BOIOW 2%, HACHIIEHHEIM PacTBOPOM COJIM,
CyumMsaM Han CyabbaToM MarHuA M KOHUEHTPUpOBasu, HoJydas 4-(1-
GeHzoTMEeH-2-1J1) —1- [ 2~ (TPUME TUIICUIINII) DTOKCHY | METUII-1H-
nuppoJsio [2, 3-b]nupuand (0,10 r) B BMOEe Maclua, XX /MC (M+H)' 381.

Cramus 2. 4-(l-BensorueH-2-wui)-1H-nupposo (2, 3-b]nnpnanH

C MCIOJIb30BaHNEM criocoba, aHaJIOTUYHOT'O OnMCaHHOMY B
npuMepe 106, cramua 4, HO MCIOJIb3YySHA 4-(1-6eHs3oTHeH—-2-un)-1-{2-
(TpMM@Tmncmnmn)STOKCM]MeTmn—lH—nMppono[2,3—b]nmpmnMH, noJsiydanu
ykasaHHOe B 3aroJoBKe coeluHeHye B Bume xejroro nopouwxa (0,015
r, 18%), XX/Macc-cnexktp (M+H)*: 251, 'H sMP (IOMCO-d¢), & 11,95
(yumip.c, 1H), 8,28 (&, 1H, J=5,4), 8,15 (c, 1H), 8,03 (M, 1H),
7,96 (M, 1H), 7,64 (m, 1H), 7,42 (m, 2H), 7,39 (@, 1H, J=5,4),
6,95 (M, 1H).

Opumep 120: 4-$rop-2-[1-(1lH-nuppono([2,3-b]nupuaua-4-un) -

1H-nupason-3-un] dperon

3 OH
N.N

0

4-Bpom-1H-nupposo [2, 3-b]mmpumons (0,050 r, 0,00025 mone) un

Z
IZ .,

4-prop-2- (1H-nupazosn—-3-ui) deHoJI (0,150 T, 0,000842 MOJIb )
HaTpeBayn 6Ge3 pacTBopuTesss npum  160°C B TeueHume 5 4Uacos.
PeakKUMOHHYIO CcMecChb OCTaBJIAIMU OXJIaXIOaTbCH 0o KOMHaTHOM
TeMrepaTypsl, M OCTaTOK OuMmagy MeTONOM MpenapaTruBHOM XX-macc-
criekTpoMeTpuu Ha KojioHke C-18, smoMpys CMecki BOLa/TPamMeHT
ACN, comepxamenn 0,2% TOYK, nosydyas yKasaHHOe B 3aTOJIOBKE
coemmHenne, (0,052 r, 20%, B Bune amoppHoro ©Geyloro TBEpPIOIO
BeumecTra, XX/Macc-cnekTp (M+H)+ 295, 'Y gMP (OMCO-dg), & 12,01
(yump.c, 1H), 10,25 (ywmp.c, 1H), 8,81 (c,1H), 8,35 (m, 1H,
J=5,5), 7,77 (m, 1H, J=9,5), 7,64 (m, 1H), 7,59 (m, 1H, J=5,3),
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7,32 (¢, 1H), 7,09 (™M, 1H), 7,05 (M, 1H), 7,01 (M, 1H).
pumep 127: 4-3-[3- (TpupropmeTnn) pennn] -1H-nmupason-1-un-
1H-nuppono [2, 3-b] nupugnu

CF3
/N}N
D
N" R
Cramusa 1. (2E)-3-(IuMmeTmsaMmMHO)-1-[3-
(TpudTopMeTUIT) QeHWIT ] IpON—-2-eH~-1~-0H
F3C ©
A
NI

1-[5- (Tpubropmernn) bennn]asravod (0,20 wMma, 0,0013 wmone) wm
1, 1-oumeroxkcu—-N, N-aguMme TMJIMEe TaHaMUH (0,17 MIJI, 0,0013 MOJIb )
obrenuHAAM B TepPMEeTUYHO 3aKpPBTOM NpobupkKe U HarpeBaau B
MMUKPOBOJIHOBOM rneuy npm 120°C B TeueHMe 15 MMHYT, pPEaAKUMOHHYIO
CMECk OCTaBJAJM OXJIaXOaTbCS UM KOHUEHTPUPOBANM IS YyIOaJIeHUSA
ocTaTka auerassa IMO, rnojsiydyas (2E) —=3- (muMeTuJaMmMHo ) —1-[ 3~
(Tpud@TopmeTmy) bennn ] npon-2-eH-1-o4d, 0,32 1, B BuUIOE KPacHOTO
macna, XX/Macc-cnexrtp (M+H)': 244,

Cranua 2: 3-[3-(TpubropmeTny) beHnn] -1H-nupaszon

N~-NH
(2E) -3- (InMmeTmiiaMmuo) -1- [ 3- (TpudTopMe ™M) PEHUIT ] TPON-2—eH—
l-ou (0,32 », 0,0013 monb) pacTBOpsIAM B 3TaHojyie (10,0 my, 0,171
MoJb) u TuzmpazsmHe (0,24 wmn, 0,0078 mMmons) B arMocdepe azora u
HarpeeaJy TINpM  KUIEHUMM C OOpaTHEM  XOJIOOWUJIbLHMKOM. Peakuuio
KOHTpOJMpoOBanu MeTomoM BOXX, wu oOHa 3BaBepmayiacb IMIpaKTUYECKU
cpazy xe. CMeCh OCTaBJSANAM OXJIAXOaThbCA OO KOMHATHOM TeMIepaTypbl
M KOHUEHTPUPOBAaJM, II0Jlydas HEeOYUUEHHHN NPOOYKT B BMUIE Macia.

[lponykT oummann MerTomoM FCC Ha cuimkaresne, oSJoMpysa I'pPaIUMeHTHO
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CMechl0 TeKcaH:saTujauerar, nojaydas 3-[3-(rpudropmeTrus) deHmsn]-1H-
nupaszos B Bunoe macsa (0,25 r©, 89% ), KX /MC (M+H)*: 213, 'y amp
(OMCO-dg), ©& 8,06 (¢, 1H), 7,99 (m, 1H, J=7,5), 7,66 (o, 1H,
J=2,4), 7,57 (m, 1H), 7,55 (m, 1H, J=7,5), 6,69 (m, 1H, J=2,4).

Cramua 3. 4-3-[3-(Tpudropmerun)benun]-1lH-nupason-1-mia-1H-
nuppoJio [ 2, 3-b] nupuanH

4-BpoMm—-1H-nupposo[2, 3-b]loupuoun (0,028 r, 0,00014 Monb) wu
3-[3- (TpudropMerns) penus] -1H-nmpason (0,03 r, 0,0001 wmomb)
cbvemuHsanM ©e3 pacTBOPUTEsS. PeakUMOHHYK CMeCh Harpesajau B
TepMeTMYHO SakpeTOM npobupke Ha MacJjsHom ©OaHe mnpm 175°C B
TeuyeHue 20, nMNoJgydyas HEOUMUEHHBI TI[POOYKT, KOTOPHN INpencTaBJisal
COoBOM UEepHYK BS3KYK CMOJY. HeOouMlleHHB MNPOOYKT OUMIaM MeTOIOM
B32XX Ha koJsioHke C-18, SIIOMpYyAa  cMmecblo  Bogma/rpanueHT  ACN,
comepxauwen 0,2% TOYK, nosydasa YyKasaHHEM B 3aloJIOBKEe IIPOOYKT
(0,025 1, 50%) B BUOe Oeyioro aMOPPHOI'O TBEPIOT'O BEUECTBA,
XX/Macc-cnexkTp (M+H)+: 329, 'y aMp (OMCO-d¢), & 11,95 (yump.c,
1H), 8,83 (m, 1H, J=2,7), 8,31 (m, 3H), 7,75 (m, 2H), 7,60 (M,
2H)Y, 7,35 (m, 1H, J=2,7), 7,14 (M, 1H).

lpumep 128: 3-[1- (lH-Nuppono[2,3-b]nupuanu-4-un)-1H-

nupason-3-mnn] 6eH3OHNTPUN

CN
/N}N
CD
NN
Cramma 1. 3-[(2E)-3- (IMMeTWUJIaMUHO) MPON-2-eHOouJ ] BEH30HUTPUII
3-ALeTUJIOEHBOHUTPUII (0,435 T, 0,00300 wMomnb) u 1,1-
ouMeTokcr-N, N-OuMe TuIMe TaHaMUH (0,400 MJT, 0,00301 MOJIb )

oBLrenuHANM M HarpeBasM B 3anasgHHou npobupke npu 120°C B
MUKPOBOJIHOBOM Inedy B TedeHMe 15 MMHYT. PeaKUMOHHYI0 CMeChb 3aTeM
OCTaBJNAJM OXJaXOaTbCs IO KOMHATHOM TeMnepaTypel, nojydas 3-
[ (2E) =3 (OMMETUJIAMUHO ) IPOMN—2-eHOWUJI ] DEH30OHUTPWUII B BUIOE KPACHO-
OpPaHXeBOTO KPUCTaJ/JIMYEeCKOT'o BelmecTBa, XX/Macc-crnexTp (M+H) *:

201.
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Cramua 2. 3-(1H-Tupazosu-3-ni) OeH30HUTPUII

3—[(2E)—3—(HmmeTMﬁaMMHo)npon—2—eHomn]6eHSOHMTpmn (0,600 T,
0,00300 wmone) pacTeopanu B orTaHose (20,0 mi, 0,342 wmosb) u
TUApa3uHe (0,56 Mz, 0,018 wmoJb) B arTmochepe azorTa MU
repeMemyBagy IIPYM  KOMHATHOM TeMmrnepaType B TedeHue 1,5 dacos.
PeakUVOHHYI0 CMECb KOHLEHTPUPOBAJM B BakKyyMe, I[IOJlydas TeMHbI
nponykT, koTopew oummann FCC Ha cuimkarese, SJIOMPOBaHMUE CMEeCEHI
sTujauneTrar-rekcad 1:1, nonydas 3- (lH-nmpason-3-uj)OCeH30HUTPWIT B
Bune macna (0,430 r, 84%), XX/Macc-crnexkTp (M+H)": 170.

Crammsa 3. 3-[1-(1lH-Nupposo[2,3-b]lnupnanH-4-wui)-1H-nmnpasosnn-
3-ms] OeH30HUTPNUII

4-Bpom-1H-nmppodio [2, 3-b]nupuanu (0,075 T, 0,00038 Monb) mu
3- (1H-nupasosn-3-ui) OeH30HUTPUII (0,161 T, 0,000952 MOJIb )
HarpeBasu B 3anasHHOM npotupke npm 160°C B TeueHue 18 uacos.
TIoNYUEeHHBIM TMPOOYKT, TEeMHOe BA3KOEe CMOJIMCTOE BEUWeCTBO, OuMlian
MeTomoM BOXX Ha kosioHke C-18, zumoupys cMmecbio Boma/rpanmeHT ACN,
conmepxamen 0,2% TOYK, nosydas yKas3aHHBNM B 3ar0JIOBKE IPOOYKT
(0,030 r©, 27%) B Bune 0Oejgoro amMopdHOro TBEepPHOT'O BellecCTBa,
XX/Macc-cnekrp (M+H)+: 286, Yy aMp (OMCO-dg), & 11,95 (yuup.c,
1H), 8,76 (c, 1H), 8,36 (c, 1H), 8,29 (m, 1H, J=7,5), 8,25 (&,
1H, J=5,0), 7,79 (m, 1H, J=7,5), 7,62 (v, 1H, J=7,5), 7,53 (M,
2H), 7,25 (c, 1H), 7,11 (M, 1H).

Ipumep 153: 3-[1-(lH-Iuppono[2,3-b]lnupngnr-4-ua)-1H-

nupason-4-unl6eH30HNTPUN

NC

Cranus 1. 4-(4,4,5,5-Terpamerun-1, 3, 2-nmokcadboposiaH-2-uJl) —
1-[2- (TpUMEeTUICWIINIT) 3TOKCK | MeTWJI-1H-nnpasoJl

PacTrOp 4-(4,4,5,5-rerpameTnni~1, 3, 2-nnoxkcaboposian—2-uJi) -
1H-nupaszona (2,0 r, 0,010 wmosmb) u OM® (30,0 wmm, 0,387 wmoub)

oxnaxnanu no 0°C. Iobasmanu ruapun Hartpus (320 mr, 0,013 Moib)
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(60% B MacjJge) M CMeChb TnepeMeurBagM B TeueHume 10 MuHYT.

IoBapnasamm [B- (TpuMmeTnncumni) sTokcu]mermnxnopun (2,4 wi, 0,013
MOJIb) M TIIOJIYYEHHYK CMeCh I[epeMmeumBaam B TedeHue 20 MUHYT 0pu
0°C m 2 yaca 0Npu KOMHATHOM TeMmneparype. PeaKUMOHHYI CMeECh
pacrnpenesanaM MexIny BOmOM UM oTmlaueTraTroM. OpraHMYecKuli CJIoMn
MPOMBIBAJIM HACHIIEHHEM BOIHEM PacTBOPOM Cosv, Ccyuwim Han MgSOs u
KOHUEHTPpUpORBRaau, noJjiyyas 4-(4,4,5,5-rerpameTun-1, 3, 2-
mmokcaboposaH-2-ui) -1-[2~ (TpuMe TUIICUIWI ) 3TOKCHY | MeTIUII- 1 H-nrpaszo
B BMUIE HeouMlleHHOTo BemecTBa. XX/Macc-cnexktp (M+H)+: 325, 'H
AMP (CDC1ls3), & 7,85 (¢, 1H), 7,80 (c, 1H), 5,45 (¢, 2H), 3,55
(v, 2H), 1,35 (c, 12H), 0,95 (T, 2H), 0,0 (c, 9H).

Cramusa 2. 3-(1-[2- (TpuMeTUJICUIIUI) 3TOKCK ] MeTKJI-1H-nupaszos-
4-mn) GEH30HUTPUI

Cmechb 4-(4,4,5,5-rerpamermii-1, 3, 2-guoxcaboposian~-2-uj) -1-
[2- (TpUMe TUIICHUIINI ) 3TOKCK ] MeTusI-1H-nupasona (150,0 mr, 0,0004625
Mosib) u 3-6poMmbBenzonurpuna (0,10 », 0,00056 wMosnb) B TOJIYOJIE
(2,0 w1, 0,019 wMoJab) M DTaHoJe (0,3 w1, 0,005 wmMonp)
obpadbaTeBanyu kapdoHaTroM Hatrpusa (98 wmr, 0,00092 wMmosnb) B BOXE
(0,5 g, 0,03 wmonb). CMech nOeras3upoBaM, OapboTupysda asorT.
JoBaenann TerTpakuc (Tpubenmunbocdun) nammaomm (0) (53 mr, 0,000046
MOJIb) M a30T BapBoTUpOBaM B TeueHMe 3 MUHYT. PeakUMOHHYIO CMecCh
HarpeBaJ B MUKPOBOJIHOBOM neum npu 80°C B TeueHme 30 MMHYT,
3aTeM OCTABJSAM OXJIAXIAThLCH OO KOMHAaTHOM TemrnepaTyphl M [oMellaliu
B CMEChb BOMIW M sTUjaueTara. OpTaHMUYECKUM cJjion cyumim Hald MgSOg,
PMUIALTPOBAJIM M KOHUEHTPUPORBRAJM, I[OJiydas HEOUMUEHHB [POOYyKT,
KoTowpM oummanan FCC Ha cuimkaresie, osioupoBaHume EtOAc/rexcans (1
:5), nogayuass 3-(1-[2-(TpuMeTUJICUIINII) 9TOKCHU ] MeTun~1H-nupason-4-
ui1) OEeH30HUTPWII, B Buae Mmacia, XX/Macc-cnexkrTp (M+H)*: 300.

Cramunsa 3. Tpubropauerar 3-(lH-nmupasos-4-ui)OeH30HUTPUIA
CN
TN
N-NH

Pacreop 3-(1-[2- (TpUMETUJICUIINII) 3TOKCHU | MeTuI-1H-nupazon-4-

un) Bensonurpuaa (110,0 mr, 0,0003673 moss) nomemanu B TOYK (3,0
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mi, 0,039 Monb) UM CMecCh HarpeBaaM B MUKPOBOJIHOBOM I[edM I[pu
120°C B TeuyeHue 3 MWHYT. PeakKUMOHHYII CMEChH oCTaBJIAIN
oxJlaxnaTbCH OO KOMHATHOM TeMIlepaTyphl, ¥ 3aTeM KOHUEHTPUPOBAaJIN,
rnosiyyas HEOUMIIEHHBIA OCTaTOK. IIpoOyKT ouumanu MeronoMmM BIOXX Ha
koJloHKe C-18, sioupysa cMmecblo Boma/rpamueHT ACN, comepxawen 0,2%
TOYK, nonydas Ttpubropauerar 3-(lH-nupazson-4-ui)OeH30HUTPUIA B
ByIe amMopdHOTO BGesoro TBepnoro BemecTsa, XX/Macc-cnekrp (M+H) *:
170.

Cramusa 4. 3-[1-(1H-Tluppono[2,3-b]nupuanH-4-usn)-1H-nupaszos-
4-nJ] OEH30HUTPUII

Cvmech 4-6pom-1H-nupposo([2,3-b]lnompuamnH (25,0 wMr, 0,000127
MOJb) M TpudTopauerar 3- (lH-nmpasosn-4-wi)OeHsonnTpuna (23,6 Mr,
0,0000833 mons) Harperasu npu 180°C, ©e3 pacTBOpuTEesNs B TedYeHUE
HOUM. HEeOouMmeHHB! OCTaTOK ouYMmasay MeTomoM BOXX Ha kosioHke C-18,
aNMpPyS BoOOOM ¢ TpanmeHToM CAN, comepxaumm 0,2% TOYK, nosydas
yKasaHHOe B 3aloJIOBKe CcoeaMHeHue B Buiae amopdHoro OeJoro
TBepOoro BemecTBa, XX/Macc-crnekTp (M+H)*: 286, 'H AMP (IMCO-ds),
8 11,85 (ywmp.c, 1H), 9,18 (¢, 1H), 8,42 (c, 1H), 8,28 (c, 1lH),
8,25 (m, 1H, J=5,0), 8,07 (m, 1H, J=7,0), 7,64 (m, 1H, J=7,0),
7,56 (v, 1H, J=7,0), 7,51 (m, 1H), 7,47 (m, 1H, J=5,0), 7,03
(m, 1H).

lpymep 170: 2-[1-(1H-Nupponol[2,3-b]lnupunanu-4-nun)-1H-

nupason-4-un] -1, 3-6ensoxcason

\ /
Iz

Cramsa 1. 4-TunpazuHo-1-[2- (TpUMeTUJICMIMII) 3TOKCHU ]MeTnsi—1H-

nuppoJsio [ 2, 3-b] nupuanH
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HoN

“NH

B

NZ N
CH2;0(CH2)2Si(CHg)s

K 4—6pOM—l—[2-(TpMMeTMHCMﬂMH)STOKCM]MGTMﬂ—lH-HMppOHO[2,3—
bl nupuouny (1,98 r, 0,00605 monp) npoGaBrisanm I'MIOPasuH (11,0 w,
0,350 moJb) C nocaenyoumMm noGapJieHVEeM MeTaHoJia (1,0 Mm, 0,025
MOJIb ) (moisa yJydleHn A pPacTBOPUMOCTHA) . PeakUVOHHYIO CcMecChb
HaTpeBasy B TEepMEeTMUYHO SBaKpeHTOM npobupke npm 97°C (MacnaHas
GaHsi1) B TedeHue 18 uyacoB. PeakUMOHHYIO CMeChb OXJjlaxiajm Ho
KOMHaATHOM  TeMmneparTypsl, 1  OBpaz3OBHBAJICS [PAaKTUYECKM  OeJibi
TBEpOL Ocanok. TBepIoe BemMEeCTBO OTOUIBTPOBHBaNM ¥ I[NPOMBIBAJIN
XOJIOOHOM BOIIOM n CYWNIN, rnoJsiyuas 4-runopasmHoO-1-[2-
(TpUMe TMIICUITMI) 3TOKCK | MeTr- 1H-nuppoJio [2, 3-b] nupuanH (1,55 1) B
BUIE CBETJIO—X&JITOTO TBEpPOOTO BelecTBna, XX /Macc-CrnexkTp
(M+H)+:279, *H AMP (OMCO-de¢), & 7,98 (m, 1H), 7,91 (c, 1H), 7,28
(n, 1H), 6,69 (c, 1H), 6,61 (m, 1H), 5,58 (c, 2H), 4,37 (c,
2H), 3,56 (v, 2H), 0,90 (v, 2H), 0,0 (c, 9H).

Cramusa 2. 2-[1-(1-[2- (TpUMEeTUJICUIINI) 3TOKCHK ]MeTUII-1H-

nupposo [2, 3-b] nupunnu-4-wmin) -1H-nupazson-4-mi] -1, 3-0eH30KCa30J

m
NN
CHoO(CHg),Si(CHa)s

K 4—PMﬂpa3MHo—1—[2—(TpmmeTmncmnmn)STOKCM]MeTmn—lH—
nuppoJic [ 2, 3-blnupnanny (0,083 1, 0,00030 wmouaw) 3782-117-1 wu
1, 3-6eHso0kcaszos-2-miMajionansnerngy (0,056 r, 0,00030 MOJIb) B
Toayose (1,5 mn, 0,014 mosb) noGaBiid/iM MOJIEKYJIAPHBEIE CUTA. Cmech
HarpeBas M B TepMeTMUYHO 3BakpeToM npodupke npu 70°C  (MacnsaHasA
GaHa) Opu NepeMeuVBaHuy B TedeHue 2 4YacoB. PacTBOPUTENb YIOAJAIN
B BakyyMe M HeoummeHHB nponykT ounmamu FCC Ha cuamxaresne cC

MCIOJIb30BAHMEM CMECU BTujaleTarT:rekcaHs 3:7, nosaydas 2-[1-(1-
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[2—(TpMMeTMHCMﬂMﬂ)STOKCM]MeTwﬂ—lH—HMppOﬂO[2,3-b]HMpMﬂMH—4—MH)—
1H-nupaszon-4-un] -1, 3-0eH30KCa30J1 (0,090 T) B BUIE MacJsa,
XX /Macc-cnekTp (M+H)+: 432,

Cranusa 3.

C ucnoJb30BaHuem  criocoba, aHaAJOTUYHOTO  OMNMCAHHOMY B
rnpmMepe 1060, craigusa 4, HO UCIOJb3Y S 2-11-(1-[2-
(TpMMeTMHCMHMﬂ)STOKCM]MGTMH-lH—HMppOHO[2,3—b]HMpMﬂMH-4—Mﬂ)—1H—
nmupaszosi-4-un]-1,3-0eH30KCasoy, nojydanm yxKasaHHoe B 3aTr0JIOBKE
coemmMHeHue B Bune 6ejoro amopdHoro nopomka (0,015 T, 18%),
XX/Macc-cnexkrp (M+H)+:302, 'y gMP (IMCO-dg), & 11,85 (yump.c,
1H), 9,45 (c,1H), 8,53 (c, 1H), 8,36 (yump.cC, 1H), 7,7-7,6 (Mm,
2H), 7,65 (m, 1H), 7,56 (ywwmp.c, 1H), 7,38-7,34 (M, 2H), 7,01
(n, 1H).

Npumep 172: Inxnorexcun [1- (LH-nuppono [2, 3-b] nupuauu-4-un) -
1H-nupason-4-un]MeTanon

HQ
J
O
NTN
Cramusa 1. 4-(4-Bpom-1H-nupaszos-1-wmi)-1H-nuppono([2, 3~

b ] nupuouH

Br

N
DS
N" R
CMeck 4-Bpom-1H-nupposo[2, 3-b]nupnanHa (1,10 r, 0,00558
mosb) u 4-6pom-1H-numpasona (1,2 1T, 0,0084 MmoJb) Harpepauu bes
pacTeopuTensa npu 150°C B TeueHue 2 uacos. MO nobapaany  OJid
PacTBOPEHMST HEOUMIIEHHOTO OocTaTka. 3TOT OCTaTOK roMemasnn B EtOAc
1 npomeiBany 1N NaOH. OpraHMdyecKuyd CJIOM [POMBIBaJIM  HACHIEHHBM
BOIHBIM  PAacTBOPOM  COJM, cyumnay  Hand  MgSOy, ¢ubTpOoBaSI U
KOHUEHTpUpOBaNM, MNoJiydas B OCTaTkKe HeouMieHHun 4- (4-bpoM—1H-

nupasosi-1-ui) -1H-nupposio [2, 3-b ] nnpuinH, %X /Macc-cnekrp (M+H)":
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263, 265.
Cramna 2. 4-(4-Bpom-lH-nupaszsomn-l-un)-1-[2-

(TpMMeTmnCMﬂmn)QTOKCM]MeTmn—lH-nMppono[2,3—b]nMpMHMH

Br
/
N, g
N
o
NN
CHy0(CH3),Si(CH3z)3
PacTrOp 4- (4-6poMm-1H-nupaszon-1-ma]-1-[2-
(TpUMe TUIICUIINI) 3TOKCH ] METUJIXJIOPM A (1,4 MJT, 0,0079 MOJIb )

noBapysaaM M rnepemeumpasyu B TeuenHme 20  wumHyT npu 0°C.
PeaKLUMOHHYK® CMeCh PaclpenendnM Mexay sSTujlaleTaToM U BOIOM.
OpTraHMYeCcKuy CJIOM MPOMbIBajlM HACHIIEHHBM BOIHBM PacTBOPOM COJK,
cymumnu  Han MgSO; ¥ KOHUEHTpMpoOBasM, NoJiydas  HeOYMlleHHOoe

BemecTBo. llponykr oummann FCC Ha cunmkarese (EtOAc/TeKcaHsl,

1/10), rnoJjydas 4- (4-Bpom-1H-nupason-1-ma)-1-[2-
(TPUMETUJIICUIINIT ) ®TOKCY ] MeTusl- 1H-nupposo [ 2, 3-b | nuprnanH B BUIE
TBEPOOTO nponykKTa, XX /Macc—-crnexkrp (M+H) +: 393, 394, 1y

gMP (CDC1ls3), & 8,47 (m, 1H, J=7,0), 8,27 {(c, 1H), 7,88 (c, 1lH),
7,52 (n, 1H, J=4,5), 7,39 (m, 1H, J=7,0), 7,069 (m, 1H, J=4,5),
5,80 (¢, 2H), 3,6 (v, 2H), 1,95 (7, 2H), 0,0 (c, 9H).

Cranusa 3. Uuknorexkcun|{l-(1l-[2- (TpyUMeTUJICUIINII)3TOKCK]METUII-

1H-nupposo [2, 3-b] nupuanH-4-w1) -1H-nmupason-4-ui) MeTaHoJI

HO
!
N. \
N
0
NZTN
CH30(CH32)2Si(CHa)a
Cmecshb 4- (4-6pom-1H-nupason-1-wa)-1-[2-

(TpPUME TUJICWIINIT) 3TOKCK ] MeTus—-1H-nmppoJio [2, 3-b] nupranHa (50,0 wMr,
0,000127 mosne) B TI'® (2,0 M, 0,025 moss) B armochepe asora
oxgaxnanu no -78°C u 1,6M n-dyrumumTtuin B Bome (1,00 mi, 00,0555
Mosb) . CMecChb nepeMemuBaay B TedeHMe 3 MMHYT. PeakUMOHHYK CMeCh

pacrnpenenssu Mexny sonou u EtOAc. OpTraHMUeCKuil CJIOU CYyWWUJIM Han
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MgSO4, OUIBLTPOBANM ¥ KOHLEHTPUPOBaJM, Nojydas umkigorexcus[l-(1l-
[2- (TPUMETUIICHMINIT) ®TOKCHK | MeTu~1H-nuppoJio [ 2, 3-b] nupuonu-4-um) -
lH-nupason-4-mJj)MeTaHoJ B BUIOE HEOUMIIEHHOTO OCTaTKa, XX/Macc-
cnekTp (M+H)+: 417.

Cramua 4. Uuxknorexkcu|l-beHunBuHui) -1H-nupason-4-
MJ1] METAaHOJ

C wucrnoser30BaHMeM crnocoba, AHaJIOTMYHOTO  ONMCAHHOMY B
npumepe 106, cranusa 4, HO MCHonb3ysa uukjgorexkcuy[l-(1-[2-
(TPUMETUIICUIIAI) 3TOKCHU | MeTusn- 1H-nuppoJsio [2, 3~-b] nupnuanH, roJiydasnm
yKasaHHOe B 3aroJIoBKe coenuHeHMe B BuIe OeJioro  aMOpQHOTO
nopowka (0,015 1, 18%), XX/Macc-crnexTp (M+H)': 297, 'H AMP
(OIMCO-dg), & 11,85 (yump.c, 1H), 8,44 (c, 1H), 7,74 (c, 1H),
7,50 (m5 1H), 7,44 (m, 1H, J=6,5,70 (c, 1H), 5,37 (c, 1H).

Npumep 173: 4-[4-(1-®enuneuuun) -1lH-nupason-l-un]-1H-
nuppodao [2, 3-b] nupnana

/
N. TOYK

p4 Z
\ [/ =
IZ o~

Crammsa 1. 4-[4-(1-PeHunBuHUI) -1H-nupazon-1-un]-1-[2-

(TpUME TUJIICUIINIT) 3TOKCHK ] ~MeTu - 1H-nupposo [2, 3-b] nupnianH

N, \§

' N
B
N7 TN
CH20(CH5)2Si(CH3)3

CMmech (l-deHunBunHmi) GopoHoBor kuciaorel (24,0 wmr, 0,000162
MOJIb ) 171 4- (4-6pom—-1H-nmpazon-1-un)-1-[2-
(TpUMETUIICUIINIT) 3TOKCY | MeTuJ1- 1 H-nmppoJio [2, 3-b] nupuanHa (50,0 wr,
0,000127 mosb) B TonyoJse (2,00 mm, 0,0188 monb) m sTaxHone (0,50
mi, 0,0086 monb) obpabateiranu kapboHaTtoMm kammsa (35 mr, 0,00025
MOJIB) B BoOIOe (1,00 w™n, 00,0555 w~omnp). CMece OerasmpoBanu,

BapboTupys aszor. Hobarissnu TeTpakuc (tpudbeHmundocodmn) namnaanm (0)
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(10 mr, 0,00001 mMosb) M azorT OapboTUpOBaNM B TedeHMe 3 MUHYT.
PeakKUMOHHYID CMeCh HaTrpeBasM B TepMEeTUMYHO 3aKpPHTOM MNpodupkKe B
MUKPOBOJIHOBOM neun rpu 100°C B Teuvenue 30 MMHYT. PeakUMOHHYIO

CMecCb oCTaBJIAJIN OXJlaXIlaTbCH pafe] KOMHAaTHOM TeMnepaTypbl n

pacrpenesanu Mexny 3TUJIaueTaToOM 12t BOIOW. OBbeIMHEHHBIN
opTraHnyeCcKum cJion CYWnIIn Han MgSO0y, b TpOBaIU n
KOHLEHTPUPOBAaJH, rnojiydasd HEOUUIEHHOE. BemecTBO. HeouuleHHB

nponyktT ounmasam FCC Ha cuamkarese, D3JOMPYS CMeChIO EtOAc/rekcaHsl
(1:5), rnoJiydas 4-[4- (1-denmunBuHuI) -1H-nupason-1-mun]-1-[2-
(TpYIME TUJICUJIWIT) 3TOKCHK | MeTu - LH-nnppoJsio (2, 3-b] -~nupnuinH B BUOE
TBEPNOTO ocTaTka, XX/Macc-cnekrp (M+H)": 417.

Crammsa 2.

C wucnoJib30BaHMeMm  criocoba, aHaJIOTUYHOT'O  ONMCAaHHOMY B
npumepe 106, cramua 4, HO wucnoaes3ya 4-[4-(l-deHunBuHuI) -1H-
nupazon-1-mn]-1-[2- (rpuMeTnacuiammi) sTokcu | MeTus-1H-nuppono[2, 3-
b]nupronH, TroJydasnay ykas3aHHOe B 3aroJIOBKe COeIMHeHue B Buie
Besoro amopdHoro nopouwka (0,015 1, 31%), XX/Macc-cnexkTtp (M+H)+:
287, 'H AMP (OMCO-dg), & 11,85 (ymmp.c, 1H), 8,63 (c, 1H), 7,99
(¢, 1), 7,55 (yuwmp.c, 1H), 7,48 (m, 2H), 7,43-7,37 (M, 5H),
7,01 (m,1H), 5,70 (c, 1H), 5,37 (c, 1H).

Npumep 200: 4-(l1-Bensun-lH-nupason-4-un)-lH-nuppono([2,3-

b] nupngna
N-N/~ﬁ<::>
(s
B
5
N
N" R

Cramusa 1. 4-(1-Benswun-lH-nupason-4-wi)-1-[2-

(TPUMe TUIICHMITWUIT) 3ToKCcK ] MeTui - 1H-nuppoJsio [ 2, 3-b ] nupuanH

N—N C::
/

L

B

NZ N
CH90O(CH2)2S8i(CHa3)s
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4—Bpom—1—[2—(TpmmeTmncwnmn)sTOKcm]MeTmn—lH—nMppono[2,3—
blnupuomns (0,100 v, 0,000306 wMompb) oOOBemMHAIM C 1-6eHBuna-4-
(4,4,5,5-TerpameTmii-1, 3, 2-nuokcaboponan-2-wi) - 1H-nupasosom
(0,113 o, 0,000398 wmoss) B TONyosme (3,0 wmu, 0,028 wmomp) u
sranose (0,5 mi, 0,008 mossb). JoGaBmasnu kxapborHar kamma (0,084
r, 0,00061 mosb), pacrBopenHsmr B Bome (1,0 mi, 0,056 mosb) u
peaxkUMOHHYI CMecChb nerasmporasm a30TOM. HoBaBiyanm
TeTpakuc (TpudpennnpocodurH) nannamm (0) (0,080 r, 0,000069 mone), u
cMechb OMNATh Oera3upoBajiMi az’0TOM B TedeHue S5 MMHYT. PeakuMOHHYK
cMechb HarpepaJsu B 3anasHHOM npotupke npy 100°C B MMKPOBOJHOBOM
neum B TedeHume 30 MMHYT. PeakUMOHHYK CMEeCh pacnpenessann Mexay
STUALETATOM M BOOOM. OpTraHMUYecKuii CJIOM [POMBIBAJM  BOMOON,
HaCHIIEHHBIM PACTBOPOM COJIM, CyWWIM Han CcynbdaToM MarHmsa U
KOHLIEHTPUPOBAJIM, I[OoJlydass HEeOUMUEHHHN OCTaTOoK. [IpOOYKT OdYMlasn
FCC Ha cuauMkKarejyie C MCINOJb30BaHMEMEM CMECU STujlaleTaT:IeKCaH B
COOTHOmWEeHUN 3:7, rnoJiydas 4- (1-6ensun-1H-nupazon-4-un)-1-[2-
(TpyMe THMIICUIIMIT) 3TOKCK ] MeTmii- 1H-nupposo [2, 3-b] nupuauy, 00,0921, B
BUOE IOJYTBEepIOTO ocTaTka, XX/Macc-crniexrp (M+H)': 405.

Cramus 2. 4-(1-BeHswun-lH-nupasos-4-wia)-1H-nupposno([2, 3-
b ] nupuonH

C wucnoJjb30BaHMeM crnocoba, aHaJIOTUUHOTO  OIMCAaHHOMY B
npumepe 106, cramus 4, HO wucnoaes3ysa 4-(l-OeHzun-lH-nupason-4-
ui) -1-[2- (TpUMETUIICUIINIT) ®TOKCK | MeTus-1H-nuppoJio [ 2, 3-b ] nupuiny,
noJlyyasy yKasaHHOe B 3aroJIOBKe CcoenuHeHre B Buue 0OeJjioro
amopdHoro nopomka (0,054 1), XX/Macc-cnexkTp (M+H)*: 275, 'H saMP
(IMCO-d¢), & 12,21 (yump.c, 1H), 8,80 (c, 1H), 8,25 (yump.cC,
1H), 8,23 (c, 1H), 7,63 (c, 1H), 7,49 (yump.c, 1H), 7,4-7,2 (M,
5H), 6,99 (c, 1H), 5,42 (c, 2H).

lpumep 201: 4-[1-(2-HadTunmerm) -1H-nupason-4-un]-1H-

N
N
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nuppoJio [ 2, 3-b] nupuanH
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Va
S
—Z
N



187

Cranusa 1. 1—(2—Ha®TmnMeTmn)—4—(4,4,5,5—TeTpameTmn—1,3,2—
nrokcaboposiaHn—-2-ui) ~1H-nupasou

4—(4,4,5,5—TeTpameTmn—1,3,2—nmoxca60ponaﬁ—2—wn)—lH—nMpason
(0,10 o, 0,00052 mMoiyp) OOBEOVMHANM C Ha@TaJIMHOM, 2- (BpomMeTMIT) -
(0,12 o, 0,00057 mosb), B ACN (3,0 miu, 0,057 MOJIb) B aTMmochepe
asoTa NpPU KOMHATHOM TeMmrnepaType. 3areM NoGaBJiasM kapboHaT uUe3usd
(0,50 r, 0,0015 Mmonb) M peaxkuMsa 3asBepumajiaceb IoCJje MepeMelrBaHnA
B TeueHme 1 dyaca. CMech pachnpenenanm Mexny »3TujlaueTaroM U
HaChllle HHBIM pacTBOPOM comnm. OpraHuyYeCcCKun cJioMn NMPOMBIBa I
HACHIIEHHBIM BOIHBIM PacTBOPOM COJIM, CYNMIM HalO CyJibdaToM MarHmsa u
KOHLEHTPUPOBAain, nojydas 1-(2-"HadTuameTmii) -4-(4,4,5,5-
TeTpaMeTMﬂ—l,3,2—nMOKca60ponaH—2—mn)—lH—nMpason, 0,17 », B BUHIOE
macrna, XX/Macc-criektp (M+H)": 335, 'y aMp(cDCls), & 7,89 (c,
1H), 7,79-7,84 (M, 3H), 7,69 (ymup.c, 2H), 7,49-7,4 (M, 2H),
7,46-7,33 (m, 1H), 5,47 (c, 2H), 1,31 (¢, 12H).

Cramma 2. 4-[1-(2-HadTuameTrwun)-1H-nupason-4-unl-1-[2-

(TpuMe TUIICHINIT) 3TOKCK | MeTuII~- 1H-nupposio [2, 3-b] nmpuamnH

Z
(D
N” N
CHoO(CH,),Si(CH3)3
4—BpOM—l—[2—(Tpmmemmncmnmn)eTOKcm]MeTmn—lH—nMppono[2,3—
b]nmupuana (0,06 T, 0,0002 momb) u 1-(2-HadTuamerms) -4-(4,4,5,5-
TeTpameTui-1, 3, 2-gnokcaboposan-2-wui) - 1H-nupasosn (0,074 T,

0,00022 wmonb) oBbvemuHaaM B Tomyosie (2,0 M, 0,019 wmoab) wu

sraHoyie (1,0 mu, 0,017 Momnb), M 3areM IOOOABJIAIM kapboHaT KaJaud
(0,063 1, 0,00046 wmosnb, B 1 wMn BoOOe). PeaxkUMOHHYK CMeCh
nerasnpoBalu a30ToM, 3aTeM nobapnaanm
TeTpakuc (TpudeHnnbocorn) nannaami (0) (0,02 1, 0,00002 w~oJB),

sanayBasy nNpobupky u Harpesasu npu 120°C B MUKPOBOJIHOBOM ey B
TeueHre 30  MMHYT. CMecb OCTaBJAIM  OXJlaxIaTbCA M 3aTeM
pacrnpenessay Mexdy STujlaleTaToOM W HacCblleHHEM pPacTBOPOM COJIM.

OpraHuueCcKum cJIon CYUUU Hano cynbedaToM MaTHUA "n
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KOHLEHTpUpoBanyu, noJsydas 4-[l-(2-"HadrmnmeTus)-1H-nupason-4-mi] -
1-[2- (TpuMe TUIICUIIWIL) 3ToKCcK | MeTmI- 1H-nmppouso [ 2, 3-b]nupuany, 0,08
', B BuIE MacJAHUCTOTO ocrarTka, XX/Macc-cnextp (M+H)+: 4505.

Cramusa 3

C wucnoJss30BaHMeM crnocoba, aHaJIOIMYHOT'O  OMNUCAaHHOMY B
npuMmepe 106, cramma 4, HO WCIOJNb3YSH 4-[1-(2-HadbTunMmeTns) - 1H-
nupasos-4-usl]-1-[2- (TpyMe TUIICUIINIT) 3TOKCH ] MeTuJI- 1H-nmpposo [2, 3-
b]nupuouH) nosydaau ykKasaHHOe B 3aroJIOBKe COeIMHeHMe B BUle
Genoro amopoHoro nopowka (0,053 r, 88%), XX/Macc-crnexkTp (M+H) *:
325, 'H AMP (IIMCO-d¢), & 12,0 (yuup.c, 1H), 8,79 (c, 1H), 8,24
(¢, 1H), 8,19 (m, 1H, J=5,7), 7,82 (m, 4H), 7,56 (m, 1H), 7,43
(m, 4H), 6,92 (M, 1H), 5,54 (c, Z2H).

Ilpumep 219: 4-(l-$eHun-lH-nupason-4-un)-1lH-nuppono[2,3-

8

b ] nupnanx

i
z
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Cramusa 1. l-denmn-4-(4,4,5,5-Terpamerun-1, 3, 2-
ouoxcaboposaH-2-ui) -1H-nupason

4-(4,4,5,5-TerpameTun-1, 3, 2-guokcadoposiaH-2-wuj) ~1H-nupaszon

(0,07 1, 0,0003 wmomb) wu deHunbopoHOBy kucaory (0,083 r,
0,00068 mMosb) obwemuHsaau B IOMO (1,50 wMi, 0;0194 MOJIL) . 3aTeM
noGaBaanau ouauetat meam (II) (0,010 r», 0,000055 MoJsb) M NMPUIONH
(0,069 wm, 0,00085 wmMomb). PeakUMOHHYIO CMeChb Harpesallu B
oTkpeTOM rnpobupke npum 80°C B TeueHme 40 MmMHYT. Peakuusd
3aBepuwasacb N0  OaHHeM  BOXX, ee OCTaBJAJIM OXJaxIaThbCHa OO

KOMHATHOM TeMNepaTypsl, NOMelany B 3TWUlaleTaT M NPOMBBAaJM BOINOM,
HaCHIEeHHOM KapboHaToM HaTpusa. OpraHuMYecKuyr CJIOM  NPOMBIBAJIN
HaCHIEHHEM BOIHBEIM PAacCTBOPOM COJIM, CYWWUIM Hal CyJlbdaToM MarHus u
KOHUEHTpUpPOBaJu, nonydyas 1-denwmn-4-(4,4,5,5-rerpamerun-1,3,2-
omokcabopoiyiai-2-ui) —-1H-nupaso, 0,09 1T B BUIEE MACJHAHUCTOI'O
ocrarka, XX/Macc-cnexktp (M+H)+: 271.

Crammua 2. 4-(l-®enun-1lH-nupaszon-4-un)-1-[2-
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(TPYMe TUJICWIIUIT) STOKCU ] MeTmii- 1H-nuppoJso [ 2, 3-b] nupuanH

C wucnojsb30BaHMeM crnocoba, aHaJIOTUYHOT'O  OMMCAHHOMY B
npumepe 201, crammm B m C, HO wucnoaesya l-oenmn-4-(4,4,5,5-
TerpameTmsi-1, 3, 2-onokcadoponaH-2-wi) - 1H-nupaso, noJiydam
yKas3aHHoe B 3aroJIOBKe CcoeIMHeHue B Buage 6O0eJioro  aMOp@HOTO
nopowxa (0,015 ©, 18%), XX/Macc-cnextp (M+H)': 261, 'H AMP
(IMCO-dg), & 12,05 (yump.c, 1H), 9,23 (c, 1H), 8,53 (¢, 1H),
8,31 (m, 1H), 8,01 (m, 2H), 7,63 (m, 1H), 7,57-7,52 (M, 3H),
7,36 (m, 1H), 7,13 (M, 1H).

Npumep 231: 3-[4- (1H-Nupposno[2,3-b]lnupuanu-4-nn)-1H-

nupason-1-un] 6eHB0HNTPUN

CN
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N
N R
Cramma 1. 4-(1lH-Tupazon-4-un)-1-[2-

(TPUME TUIICHMIIMIT) 3TOKCHY | MeTus- l1H-nuppono [ 2, 3-b] nupuianH

N—NH

@

D

N” N
CH,O(CH,)2SHCHs)s

4-Bpom=1-[2~- (TPMMETUIICUJINJI) @TOKCHK | MeTuI-1H-niupposo [2, 3-
b]nupuoun (0,20 r, 0,00061 monw) u 4-(4,4,5,5-rerpamerun-1,3,2-
mokcaboposaH-2-ua) ~1H-nupason (0,15 T, 0,0007¢ MOJIb )
obbemuHanamu B IM® (5,0 wya, 0,064 wMonb) wu 2atreM O00aBJIAM
kapboHar kanusa (0,25 r, 0,0018 mome) B 1 M BOmb. PeakUMOHHYK
CMecCh oeras3upoBRau a30ToM, 3aTeMm nobaBsaau
Terpakuc (TpubenmndocoduH) nannaogun (0) (0,08 r, 0,00007 Mmonp) u B
TepMeTUUYHO 3aKPLTOM [pOoOUPKe peakKUMOHHYK CMeCh HarpeBajlu I1pu
120°C Ha wMacnsaHoM ©OaHe. PeaKUMOHHYK CMEeCh HarpeBaay B TeueHUue
30 MMHYT, OCTABJIAAM OXJIAXIAaTbCsa UM 3aTeM INoMeuasnu B 3TujaleTar.
PeaklUMOHHYI CMECh I[POMEIBAJIM HAaCBIUEHHBM BOIHBEM PAaCTBOPOM COJIM,

CyuumJit Han CyJ’IquaTOM MaI'HUS WM KOHUEHTpPpUPpOBAJIM, IIoJlyd¥adA MacJio.
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MMponyxT oummasau FCC Ha cuiamkarese, 3JOUMpYysaS TpPamMeHTOM CMeCcH
TeKCaH:sTulaluerar, noJiyyas 4- (1H-nupaszon~4-mn) -1-{2-
(TprMEe TUJICUIIUI) 3ToKCK | MeTusi~-1H-nuppoJio [ 2, 3-b] nuprnanH (0,13 r,
70%) B BuIOe KpuUCTaJUIMUYECKoro ©Oesioro rnopowka, XX/Macc-crnexkTp
(M+H)*: 315, 'H #AMP (IMCO-d¢), & 13,35 (yump.c, 1H), 8,59
(yuup.c, 1H), 8,32 (m, 1H, J=8,5), 8,26 (ymup.c, 1lH), 7,76 (&,
1H, J=6,0), 7,45 (m, 1H, J=8,5), 7,01 (m, 1H, J=6,0), 5,73 (c,
2H), 3,61 (r, 2H), 0,92 (v, 2H), 0,0 (c, SH).
Cramus 2. 3-[{4-(1-[2-(TpuMeTUJICUINII) D3TOKCK ] MeTnI-1H~-

nuppoJio [2, 3-b]lnupuanH-4-wni) -1H-nupas3oi-1-ui] OeH30HUTPUII

O on
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A /\z

N
N
\CHQO(C H2)2Si(CH3)3
4- (1H-MInpazon-4-wmmn) —-1~[2- (TpUMEe TUJICUIINIT) DTOKCHU | MeTns—~1H~-

nuppoJio [ 2, 3-b] nupuanx (0,025 T, 0,000080 MOJIB ) u (3-
uraHobeHwms) GoporoBylo kucjyory (0,023 v, 0,00016 Monb) oOOBEIMHANMU
B IM® (1,50 mn, 0,0194 monw). 3Barem pobarisanm nuaueraT mMenu (I11)
(0,002 r, 0,00001 w™mosb) wu nupuamH (0,019 wMmia, 0,00024 wmoJsb).

PeakUMOHHYIO CMEeCh HarpeBaJ B OTKPHTOM Npobupke npu 125°C B

TedyeHne 40 MUHYT, oCTaRBJIAIM oxXJIaXOaTbCH o KOMHATHOM
TeMnepaTypH, rnomMeluasnm B sTulaueTar, u POMBIBAJINU BOION,
HaChEeHHOY KapOoHaTOM HaTpUA. OpraHMYecKMil CJIOM  I[IPOMBIBAJIM

HaCHIIEHHBIM BONHEIM PacTBOPOM COJIM, CYWLUJIM HAal CylbdaToOM MarHusa u
KOHLEHTPUPOBAaJX, nojydas 3-[4-(1-[2-
(TPUME TVIICUIINIT) 3TOKCHU | MeTun- 1H-nupposno [ 2, 3~-b] nupuanH-4-mi) —1H-
nupazoy-1-uia)Benzonnrpun (0,025 1©, 92%) B BKIAe MaACJHAHUCTOTO
ocraTtka, XX/Macc-cnexkTtp (M+H)+: 316.

Cranusa 3

C wucnosep30BaHMeM cnocoba, aHaJIOTMYHOT'O  OMNMCAHHOMY B
npuMepe 106, cranmusa 4, HO VCIOJIb3Y A 3-[4-(1-[2-
(TpUME TUJICUITNIT) ®TOKCHU ] MeTus- LH-nuppoJso [ 2, 3-b] nupnanH-4-mi) —1H-

nmpason—l—vm] 6eHSOHVITpMﬂ, rnoJrydajim YKas3aHHOe B 3aroJjioBKe
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coenMHeHue B Buae Oeyoro kpucrammdeckoro nopomka (0,012 T,
60%), XX/Macc-cnekrp (M+H)+: 286, 'H fAMP (IMCO-d¢), & 12,05
(ymup.c, 1H), 9,32 (c, 1H), 8,59 (M, 1H), 8,55 (m, 1H), 8,36
(M, 1H), 8,30 (m, 1H, J=5,2), 7,83 (M, 1H), 7,75 (m, 1H), 7,63
(m, 1H), 7,51 (m, 1H, J=5,2), 7,12 (M, 1H).

llpumep 250: 4-{1-[ (1R) -1-Memun®yrTun] -1H-nmmpason-4-un}-1H~
nuppono [2,3-b]lmupuaur (250a) n 4-{1-[(18)-1-MerunGyrun] -1H-
nupason—4—nn}-1H—nuppono[2,3—b]nupnnua (250b)

>,.../*
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Cragnsa 1. 4-[1-(1-MeTun®6yruin)-1H-nupazon-4-minl-1-{2-
(TpUMe TUIICHMIIMIT) 3TOKCK ] ~MeTus1-1H-nupposio [2, 3-b] nupnanH

4- (1H-TIupaszon-4-ui) -1-[2~ (TPVME TMJICUIINUIT) 3TOKCH ] MeTUII-1H-
nupposo (2, 3-b]nupuonns (50 mr, 0,0002 wmome) (cM., npumep 231,
crammsa 1) pacteopsau B IOMO® (2 wMmn, 0,02 wMosb) U oxjaxnanau no
0°C. JauHEl® pacTBOp O6pabarTeBanu ruapuaom Hatpua (7,0 wMr,
0,00029 mMmosr) (60% B Macse) ¥ NnepeMewyvpBalnM B TedeHMe 15 MUHYT.
CMeck BaTeM obpabarTmBaju 2-OpomrneHraHoMm (40 mr, 00,0002 mosb) u
rnepeMemreasgM B TedeHue 5 4YacoB. PeakUMOHHYK CMeChb pacrpene’ssim
MexXIy STuiaueraroM ¥ Bonou. OpTraHMYecCKUM  CJIOW  [POMBIBAJIN
HaCBHEHHLIM BOIHBIM PACTBOPOM COJM, cyuunam Han MgSQO4, ounabTpoBanm
u KOHUEHTPUPORAJY, rnonayuas HeOoUUlEeHHBIN NpOoOyKT, 4-11-(1-
MeTunByTua) —1H-nupaszson-4-uinl -1-[2- (TpyMe TUIICUJINII) STOKCHU | METUJI-
1H-nupposio [2, 3-b]nupunuH, B BuUIe Macya, XX/Macc-cnekrp (M+H) ¥
286.

Cramus 2. 4-[1-(1-MerunbyTtun)-1H-nupazon-4-muna]-1H-
nupposio [ 2, 3-b ] nupnanH

C wucnolep30BaHMeM crnocoba, aHaJIOTUMYHOT'O  ONMCAHHOMY B
npumepe 106, cramma 4, HO UCHOOJAb3YA 4-[1-(1l-meTundyTun) -1H-
nvpason-4-mi] -1-[2- (TpyMe TMIICUIIWIT) 3TOKCHK ] MeTu1- 1H-nupposio [2, 3-
b]lnupuoviH, rnoJaydajiM yKas3aHHOEe B 3aroJIOBKE COenVHeHue B BUIE

Benoro amopdHoro mnopomka (0,025 m, 60%), XX/Macc-crnexkrTp (M+H) "
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255, *‘H SAMP (IIMCO-d6) & 12,21 (yuwp.c, 1H), 8,66 (c, 1H), 8,27
(yump.c, 1H), 8,25 (c, 1H), 7,62 (M, 1H), 7,49 (M, 1H), 7,02
(m, 1H), 4,46 (m, 1H), 1,9-1,8 (m, 1H), 1,7-1,6 (M, 1H), 1,47
(o, 3H), 1,2-1,0 (M, 2H), 0,83 (T, 3H).

Cramnsa 3. PasneJsieHre SHaAHTUMOMEPOBR

PasneneHue osHaHTMOMepoB 4-[1-(l-MeTrmnByTui)-1lH-nupasosn-4-
ui] -1H-nupposo (2, 3-b]nupnanHa co cTamiumM 2 T[OPOBOAMIIM METOILOM
pazneneHns BOXX Ha XupasbHOM KOJIOHKE C MCIOJb30BaHMEM KOJIOHKM
OD-H, mnpu TIpallieHTHOM 3SJIOMPOBAHUM CMECBI MI3ONPONaHOJ:I'€KCaH,
noJjydas yKasaHHble B 3aroJIOBKe COeIMHEeHMA B Buie aMOopdHbIX OeJbix
ocrarkoB, XX/Macc-cnexkTtp (M+H)": 255, ‘H gMP (OMCO-d6) & 12,21
(yuvp.c, 1H), 8,66 (c, 1H), 8,27 (ywmup.c, 1H), 8,25 (c, 1H),
7,62 (M, 1H), 7,49 (m, 1H), 7,02 (m, 1H), 4,46 (m, 1H), 1,9-1,8
(M, 1H), 1,7-1,6 (m, 1H), 1,47 (m, 3H), 1,2-1,0 (m, 2H), 0,83
(7, 3H).

lpumep 286: 4-MeTun-3-[4- (1H-nuppono([2,3-b]lonpuanu-4-un) -

1H-nupason-1-un] 6eHB0HNTPUI
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Cragna 1. 4-Merumn-3-[4-(1-[2- (TpUMEeTUIICUIIUII) 3TOKCH]METUII~
1H-nupposo [2, 3-b] nupuanH-4-wmi1) -1H-nupasos-1-1n] 6eH30HN TP
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K cMecu 4- (1H-nmupazon-4-una)-1-[2-
(TPUMETUIICUIIUI) 3TOKCK ] MeTun-1H-nupposo [2, 3-b]mupmuanHa (0,050 r,
0,00016 wmomb) (cMm., npumep 231, craaua 1) wu kapboHaTa ues3us

(0,10 », 0,00032 wmons) B cyxoMm IM® (1,0 niL, 0,013 wmousb)
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noBaensmm  3-dTop-4-merTmnbenzounrpma (0,043 v, 0,00032 wMmosb).
PeakUMOHHYI CMeCb HarpeBalu B 3anasHHOM awmnyne npu 120°C B
TeueHue 5,5 YacoB. PeaKUVOHHYK CMeCbhb OCTaBJSAJU OXJaxdaTbCAa U
pacrnpenesiany Mexny STujlaueTaToM U BOION. OpTraHuYeCcKum CcJon
NpoMEIBaJIM  BOIOOM, HACHIIEHHBEIM  pPacTBOPOM  COJIN, cywms  Han
cynbdaToM MaTHUS, OGWIBTPOBaJM M KOHUEHTpMUpoBasnu, nojydas 4-
MeTmn—B—[4—(1—[2—(TpMM@TMncmnmn)STOKCM]MeTmn—lH—nMppono[2,3-
b nupuanH-4-un) ~1H-nupaz3os-1-ui] 0eH30HUTPUIT B BMAE HEOUMIUEHHOT'O
nponyxra, XX /Macc-cnexrp (M+H)": 430.

Crammsa 2. 4-Metun-3-[4- (1lH-nupposio[2,3-b]nupuanu-4-wmm)-1H-
nmpasoJi—~1-mi) OeH30HUTPUIT

C nomowki crnocofa, aHajlordymHoro npmmepy 106, cramgma 4, HO
C VICIIOJIb 30BAHUEM d-meTumii-3-[4-(1-[2-
(TPUMe TUIICUIIWIT) 3TOKCY ] MeTusi- 1H-nmpposo [ 2, 3-b] nmmpunnH-4-m) -1H-
nupasosy-1-wia] OeH30HUTPuIa, noJjgydyajmM  ykasaHHOE B  3aroJIOBKe
coemMHeHue B BuIe Oeyijoro amopdHoro nopoumka (0,037 ©, 88%), XX
/Macc-cnexrp (M+H)': 300, 'H AMP (IMCO-d6) & 12,19 (yump.c, 1H),
8,98 (c, 1H), 8,57 (¢, 1H), 8,31 (m, 1H, J=7,0), 8,08 (c, 1H),
7,89 (zm, 1H, J=10), 7,66 (m, 1H, J=10), 7,63 (M, 1H), 7,55 (&,
1H), 7,07 (m, 1H), 2,4 (c, 3H).

[OMNONHUTEJbHEE NPVMEPB COEOMHEHUN [10 U300peTeHMI NPUBEIOeHH
HMxe B Tadbgauuax 7, 8, 9, 10, wu 11. CoenuHeHMs, NepeduCsI€HHbE B
Tabauuax 7, 8, 9, 10 m 11 saBiasgwTCca paueMUuecKuMMr, ecCcJu

BHAHTVOMEDHL HE yKa3aHbel MO OTAEJIbBHOCTU.

Tabmuua 7
R
Bh
/
N
N" W
[Tprime Mace- [Tonyue-
qu B R CMexKTp HazBaHue Hie
(M+H) +
101 %——NN\\ 239 2- (1H-nuppono[2, 3~-b] nupnann-4- Npum.
= uin)-4,5,6, 7-trerparnapo-2H-nHIa30J1 100
N _ o * ~
102 g_“;:]::;l\ 280 5-nuTpo-2- (1H-nuppono[2, 3 Mpum.
= NO, bl nupnank-4-wusn) -2H-1HOa30J 100
103 %“,N\ NOz 280 6-uuTpo-2- (1H-nmppono (2, 3- IlpuM.
AN b]nupuonH-4-ui) -2H-mnHgason 100
=Y
104 N~ N 286 3-[1- (1H-nupposo[2, 3-b] nupuamuH-4- MpymM.
wi1) ~1H-uMmmnazson-4-mn] —~-0eH30HUTPUII 100
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%_f§N 4-[4- (3-MmMeTOKCUbeHMIT) ~1H- Moy
105 N\f?l\{::j/ocﬂa 291 nmmnaszosn-1l-unl-1H-nupposno {2, 3- ?OO.
b ] nupnanH
§ 4 ‘ - (5-dpeHm-2-THeHms] ~1H- Mpym
108 s 27 nuppoJsio [ 2, 3-b] nupnonH 107
Tabmmua 8
Y)n—2Z
/A
N'
m
7
NT N
Il Mace- Nonyue-
prmMep -(Y),—2 CIeKTpP HazBaHue
Ne (M+H) + HUe
F 4-[3-(4-dpropdenmi) -1H- Mpym.
121 279 nmpaszoy-l-mun] -1H- 120
%L nuppoJio [2, 3~b] nupnanH
4~ (3=~ (3-aurpodeHunn) -1H~
122 /©\ 306 nupazon-1-un] -1H- Hfl";bg'
k1 NO; rmpporio [2, 3~b] nupuanH
Cl 4-[3-(4-xnopbeHun) -1H- n
123 3{/[:jtr/ 295 nupason-1l-mun]-1H- ?gg'
nuppoJio {2, 3-b] nupnanH
OCH3 4-[3- (4-meTOKCUbEHMIT) - 1H~ .
124 291 nupazoJ-1l-uin)-1H- ?gg'
%L nupposo [ 2, 3-b] nupnanH
CN 4-[1- (1H-mmpposio[2, 3- .
125 //[:::r’ 286 b] nupuont-4-uin) -1H-nupaszoi- ?gg'
%z 3-1i] OEH3OHUTPUIT
3-[1-(1H-nupposo(2, 3- Mpwm.
126 NH 276 blnmupunun-4-un) -1H-nupason- 120
2 3-1J1] aHUIIUH
4-[3-(3-MmeTokcubeHus) ~1H~- Mpyn
129 291 nupazona-1l-mi]~1H- ’
E. OCH3 nuppono [2, 3-b] nupunny 128
{3-[1-(1lH-nuppono[2,3- Mpyne
130 316 b] mupunoyH-4-un) -1H-nupasosn- 128.
L OCH:CN 3-1J1] beHOKCHU } aLle TOHUT P
2-umaHo-N-{3-[1~-(1H~-
131 m{/[:::L\ 343 rnuppono [2, 3-b] nupnayH-4- NpumM.
NHCOCH,CN min) -1H-nupason-3- 128
ui] deHunsntaueraMmmn
3-umaHo-N-{3-[1-{1H-
/J::::L~ nupposio {2, 3-b]lnupunun-4- Mpum.
132 405
L% CONH(3-CN-Ph) mn) -1H-nupazosn-3- 128
un] deHusn}beHzaMmy
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Tabmmua 9
(Y)h—Z
/
N, \
N
m
=
N
N" H
I Macc- Nonyue-
pﬁrep -(Y)n—2 CIIEKTP HaspaHue HZG
' (M+H) +
NG,
150 306 4-[4- (4-Hurpodbenusn) -1H-nmpason-1- TpumMm.
mi] -1H-rmpposio [ 2, 3-b] nupuamH 153
NH,
4-[1-(1H-nupposio[2, 3~b] nupuanH-4- Tpum.
151 276
-& mi) -1H-nupaz3oi-4-1ns)] auujainuH 153
152 261 4- (4-deHun~-1H-nupazon—-1-wn)}-1H- Mpum.
' nupposio [ 2, 3-b] nuprnanH 153
154 | 262 4- (4-rimpnonH-3-un-1H-nupazon-1- MMpuwm.
=N mi1) -1H-nuppono [2, 3-b] nupuams 153
[ l 2-[1-(1H-nupposno[2, 3-b] nupuamH-4-~ NpuM.
155 WL 286 nin) -1H-nypazosn-4-un] OeH30HNTPUII 153
CN
{2-[1-(1lH-nupposo[2, 3-b] nupnanH- Moy
156 31 300 4-uyn) ~1H-nupazon-4- ?53'
11 GeHMIT} aue TOHUTPUII
CH,CN
4-[4- (HuTpodbeHns) -1H-nupazson-1- NpuM.
157 306
E. NO, mi] -1H-nmpposo (2, 3-b] nupnanH 153
3-[1-(1H~-nuppoJso (2, 3~b] nupuanH=-4- pum.
158 276
E. NH, nn) -1lH-nmpazon—4-wui] aHuiuH 153
{3-[1-(1H-nupporno |2, 3-b] nupnanH-
ITpumM.
159 300 4-uy) -1H-nupazosn-4-
% CH,CN 153
1] QeHMI } aue TOHUTPUII
CN
160 286 4-[1- (1H-nupporno[2, 3-b]nupnamH-4- MMpum.
EL i) -1H-nupaszson-4-1mi] OeH30HNUTPUII 153
3-[1-(1H-nupposo[2, 3~-b] mmpuanH-4- pymM.
1ol 277
«2& OH mi) ~1H-nupazon-4-un] deHon 153
meTust 3-{1- (1lH-nupposno[2, 3- omn
162 /J:::l\ 319 bl mmpuovn-4-us) -1H-nupason-4- ?53'
K CO2CHs i) GeHzoar
CH,CN {4-[1-(1H-nupposo[2, 3-b] nupuanH- Moy
163 300 4-yn1) ~1H-nmpaszon-4- py.
153
wJi] beHus} aue TOHNTPMII
2-umaHo-N-{3-[1- (1H-nupposio[2, 3- Tpym
164 %([::LWHcothN 343 b] nupnaonu-4-un) -1H~nmmpason-4- 153'
ui] beHns}aneTaMmn
OH
165 111 4-[1-(1H-nupposno (2, 3-b]l nupuonH-4- lipumM.
‘i nn) -1H-nupa3on-4-ui] deHon 153
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N\, 5-[1- (1H-nuppoJsio[2, 3-b] nupnanH-4-
[IpumM.
166 //ﬂ:v:j- 287 mn) -1H-nupazon-4- 153
'?1'_ # CN 1] HUKOTMHOHUT PYAIT
QCHCN {4-[{1- (1H-nupposio[2, 3-b] nupnaonH- Momm
167 316 4-yn) -1H-nupaszonu-4- ?53'
K 1J1] PeHOKCHK } alle TOHUTPWJI
4- (4-uuksiorekc-lexn-1-mn-1H- Towm
168 265 nupaz3on-1-un) -1H-nupposo[2, 3- §72'
%& b ] nupnaousx
OCH
169 3 591 4-[4~- (4-MeTOoKCUPeRW) - 1H-nnupasosn- Mpum.,
1-un]-1H-nuppono [ 2, 3-b] nupuinH 153
NN
171 | 263 4- (4-nypymavH-4 -mi~1H-nupazon-1- Mprm.
E{/L\éfJ un) -1H-rimpposo [2, 3-b] nupuanH 171
H 3-{rmuppoxkcu[l- (1H-nupposno[2, 3~ o
174 %y CN 316 b] nupnouH-4-wus) -1H-nupason—-4- ?72'
ni1lMeTn1) OEH30HUTPUII
%i 4-[4- (umkyorekc-leH-1-MI-MeTWII) - o
175 279 1H-nupason-1-wun) -1H-nmpposo[2, 3~ ?72'
bl nupuanH
TaGmauua 10
(Y=<
N-N
/
B
P
N
N" H
[Ipumep Macc- Honyue-
N CIrleKkTp -(Y),-2 HazBaHue e
(M+H)
OCH3
4-[1-(3, S-gumMmeToKCUOEH3MUIT) — oM
202 335 1H-nupaszon~4-mn] -1H- 201'
éf npposio [ 2, 3-b] nupuanH
OCH3
4-[1-(l-denunsTmir) ~-1H- Moy
203 289 nupazon-4-w) -1H-nupposo[2, 3- 501'
b] nupnaonH
4-[1- (uuknorekcuaMeTs1) —-1H- Moy
204 281 f nupaszon-4-wuin] -1H-nupposno[2, 3- 201'
b ] nupnanH
3-{[4- (1H-nupposio[2, 3~ Mo
205 300 ‘f b] nupuovu-4-ui) -1H-nupason-1- gOl.
CN unlmeTuns) 6EH30HUTPUII
2~-{[4-(1H-nupposo{2, 3- Mow
206 300 ; b] nupuava-4-un) -1H-nmmpazson-1- 201'
ninjMeTns } OEH30HUTPNII
CN
CN 4-{[4~- (1H-nupposo[2, 3~ o
207 300 \/O/ b} mupuavt-4-un) -1 H-nmupason-1- ‘2’01'
ﬁs ni ] MeTns1) BEH30RUTPUII
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1-dennn-2-[4- (1H-nuppono[2, 3-

208 303 %L b] nupuanH-4-un) -1H-nupazon-1- HggT.
MJ1] ®TaHOH
O
3, 3-ommeTmn-1-[4-(1H- oM
209 283 LY nuppono [2, 3-b] nupuanH-4-ui) - gOl-
o) 1H-nupaszon-1-un] 6yTan-2-0H
N\ 4-{1-[ (5-MeTMIM300KCaA30J~3~ Moy
210 280 \ nin)merun) ~1H-nupazon-4-min] - 201'
N-g 1H-nupponio[2, 3-b] nupuanH
4-[1-(rerparngopo-2H-nupan-2-
211 283 \\/:f:::] nnMeTun) ) -1H-nupazon-4-un] - HSET'
és 1H-nvppono [2, 3-b] mmpnanH
4- (1-umkyorekc-2-eH-1lun-1H- Moy
212 265 rnupazosi-4-un) -1H-nuppono [2, 3- 201'
%L b] nupnanH
4-[1-(l-srunnponumn)-1H- Moum
213 255 nupaszon-4-un] -1H-nupposo (2, 3~ gOl.
b] nupuonH
4- (1-umksiorekcuii~1H-nupaszosn- Moy
214 267 4-m1) - 1H-riupposto [2, 3- ‘2301'
mn b] nupmaun
O ~NH2 2-[4- (1H-nmpposio [ 2, 3= _——
215 242 jjr’ b] nupuonn-4-un) -1H-nupasosn-1- 301-
%5 wi1] auneramMmn
4" -{[4- (1H-muppono[2, 3~
216 376 (2-CN-Ph) b mmpuavk-4-ui) -1H-nmpason-1- Npum.
un}merus ) bupeHnT-2- 201
KapOOHUTPUIT
O5N 4-{1-(2-Hurpobenzun) -1H- Mo
217 320 \\;:I:::] nupaszson-4-wun)-1H-nupposo {2, 3- 201'
; b] nmpnonH
Cl CF3 4-{1-[2, 6-mmxn0po-
518 397, 4 (TpudropMeTms) bermir] —-1H- pum.
399 %E nupaszon-4-un}-1H-nuppono (2, 3- 201
Cl bl nupuanH
4-[{1-(3-HuTpoBeH3M) - 1H- R
220 320 é§ nupaszon-4-wun) -1H-nupposno[2, 3- gOl.
NO, b] nupuonH
353, Br 4-[1- (2-6pomBenzmi) - 1H- Hp.
221 nupazos-4-uin] ~1H-nuppono[2, 3-
355 éf 201
b] nupnann
N-penmn-2-[4- (1H-nuppono {2, 3~
222 332 %{/L\H/h"*CBHs b] nupuouH~4-un) -1H-nupazson-1- Hgg?'
o) Wi riponaHamMmi
4-{1-[3-
223 359 (rpudprTopmeTorkcu) Bensun] ~1H- pum.
OCF nupa3zosn-4-un}-1H-nupposno[2, 3- 201
3 b] nupuanH
F. 4-{1-[2-dTOP-5-
594 361 (rpupTopmeTn) Bensmi) —1H- fIpym.
nupaszon-4-un}-1H-nmppono (2, 3- 201
CF3 b] nupnouH
4-{1~-[3-
(TpudTopMeTINT) BeH3M] - 1H- Mpum.
225 343 éi\//[:::l\CF nupason-4-un}-1H-nuppono[2, 3~ 201

b ] nupuaovid
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4-{1- (nupuaovH-3-unMerusn) -1H-

\
226 276 fi\//ﬂ:::j nupaszon-4-un] -1H-nuppono (2, 3- Mpyiad.
~N b] nupuouy 201
CsHy 4-{1-[(15)-1-gernnbymnn] -1H- | _
227 317 @{’L\I:::j nupaszosi-4-un}-1H-mmpposio {2, 3~ ggf'
b ] nupuaonH
(_33H7 4~ (1-[(1R) -1-genunOyrnn]-1H- |
228 317 &@“k\f:::] nupaszon-4-un}-1H-nuppono (2, 3- 201'
bl nupuouH
CHs 1-pennn-2- [4- (1H-muppono(2,3- |
229 317 %% b]lnupnanH-4-usn) -1H-nupazon-1- 201'
wi] nponaH-1-oH
o
Cl
, 343, \\;:I:;:j 4-[1-(2, 6-ouxnopbensuir) —1H- Mpyn.
230 #s nypaszon-4-un] -1H-nuppono[2, 3~
345 201
b] nupnnmH
Cl
HsC
4-[1-(2, 6-ouberundenHus) -1H- Mpwm
232 289 m{ nupasoyi-4-un) -1H-nupposio (2, 3~ 231'
b] nupmonH
CHs
CF3 2-[4- (1H-nupposio[2, 3-
233 354 bl mvpuaonH-4-usn) -1H-nupasosn-1- Mpum.
L wn)-5- 286
CN (TprpTopMeTUIT) OEHB3OHUTPAII
F
F 4-[1-(4-6poMm-3,5, 6-
934 393, w ~ TpubTOpPNMPUAVIH-21J1) —1H~ MpuM.
395 7 nupason-4-un]-1H-nuppono[2, 3- 286
LL‘L Br b] nvpuoH
F
4-[1~ (umxnonponuaMe i) - 1H-
235 239 %{/\\\;7 nupasoy-4-wi] -1H-nuppono [2, 3- Hgg¥.
b] nupuanH
CH3
4-{1~ (2, 5S-ammeTunberHms) -1H- Npwm
236 289 nupason-4-un}-1H-nuppono[2, 3~ 231'
Ly b] nupuanH
CHj3
4-[1-(2-mMeTmndbeHmn) -1H- ey
237 275 ki nvpason-4-un] -1H-mppono[2, 3- 231'
bl nupuanH
CHg
4-[1-(2-meToxkcubeHm) - 1H- oy
238 291 %& nupaszon-4-wn] -1H-nuppono[2, 3- 231'
OCH3 b] nupranH
3-{1-[4-(1H-nuppono (2, 3- ey
239 314 CN b] nupronH-4-un) -1H-nupaszon-1- 250'
W] =3TWUJ1 } DEH30HUTPUII
CHg
CN
3-xmop-4-[4- (1H-nuppono (2, 3~ Ny
240 320 b] nupransa-4-wi) -1H-nupason-1- 286.

11} OEH30HNUTPUIT
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4~[1- (1l-uuxyorekcunstui) —1H-

241 295 fi\r/[:::] nupazon-4-un] -1H-nuppono (2, 3- Hgg?'
b] nupuonH
CHaj
F
4-pTop-2~[4- (1H~-nuppono (2, 3- o
242 304 b]nmpuauH-4-un) ~1H-nupason-1- 586'
11} GEH30HUTPUII
CN
F
CN 2-dprop-4-[4- (1H-nmpposo[2, 3- Mpyas.
243 304 b] mupnanH-4-un) -1H-nupason-1- 286
%L 1J1] OEH3OHUTPUIT
CN
3-prop-4-[4- (1H-nuppono (2, 3- oy
244 304 b]nupuamH-4-un) -1H-nupazon-1- 386'
1i1] OEH30HUTPWII
F
4-(1-{1-[3-
245 357 3’ (rpudTopmeTs) deHmn] aTuin} -1H- Mpum.
CF3 nupaszos-4-un] -1H-nupposo[2, 3- 250
CHg b] nmpuaviH
Ha
4-[1-(3, 5-mumeTundeHus) -1H- Moy
246 289 nupasos-4-un]-1H-nupposio [2, 3~ 231'
b nupmuaonH
i3 CHs
CN 4-[4- (1H-nuppono[2, 3- Tovm
247 286 b] nmprnans-4-usn) -1H-nnpaszon-1- 331'
%z 1J1] OEH3OHUTPUIT
CH2CN (4-[4- (1E-nmppono (2, 3- _—
248 300 b]nupuovH-4-un) ~-1H-nmupazon-1- 531'
ni] beHnn} aue TOHNT PN
Hs 4-[1-(l-merunrexcui) -1H- o
249 283 nupazon-4-un}-1H-nuppono (2, 3- pym.
g CH 250
3 bl nupunva
251 541 Ha 4- (l-BropbyTmn~1H-nupazon—-4- MMpymM,
1& nn) -1H-nupposo {2, 3-b] nupuinH 250
4-[1-(l-dpenunnponms)-1H-
252 303 gs nupaszon-4-un] -1H-nuppono (2, 3- nggg'
b ] nupnanH
CaHs
SO,CH 4-(1-{1-[4-
553 367 (MeTUIICYJIEOOHUIT) DeHMI ] 3TUIT} — Mpum.
1H-nupason-4-wui) -1H- 250
CH5 nuppoJio [ 2, 3-b] nupnanH
OCH;s 4-{1-[1-(3-0Top-4-~
554 337 MeTokCcubeHMs) 3Tmi] -1H~- Ipun.
F nupason-4-un}-1H-nuppono[2, 3~ 250
Ha b] nupnanH
FaC 4-(1-{1-[2-
255 357 (TpudropmeTI) bennn}aTun] -1H- Mpym.
nupaszon-4-un}-1H-nmuppono (2, 3- 250

b} nupuanH
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F3

4-(1-{1-[2-(3,5-

256 425 Buc (TprubropMe ) QeHMIT] DTUI} ~ MpumM.
1H~mupazos—-4-un)-1H- 250
CF3 rnupposno [ 2, 3-b] nupuantx
CHj
CN
4-{1-[4- (1H-iupposio {2, 3-
257 314 fs b] nupumn-4-un) ~1H-nmpason~1- Hg?g'
Wi1] 3TuJ1 } BEH30OHUTPWUIT
CHa
Fgc N02 4-{1-(4-Hurpo-2-
558 374 (tpudropmerut) derHnn) -1H- MTpumMm.
nupason-4-un}-1H-nuppono(2, 3- 286
b] nupnonH
H3C CN 3-mermii-4-{4- (1H-nuppono {2, 3- Moum
259 300 b] nupuanH-4-un) -1H-nnpason-1- 586.
%i 11} BEH30HNUTPWIL
Ci —[1=(2~ ~1H-
295, 4-[1-(2~xnopdeHun)-1H Ny
260 nupaszon-4-wnn}-1H-nuppono (2, 3-
297 231
%& b] nupuarx
Br CN 3-6pom-4- {4~ (1H-mppono (2, 3-
364, Npum.
261 bl nupuani-4-ui) ~1H-nupaszon-1-
366 286
L 1131] GEHBOHUTPUIT
CO2C2Hs srun-4-[4- (1H-nuppomno (2, 3- Moum
262 333 b] mmpunuH-4-un) -1H-nupazosn-1- 386.
?i un)eHzoarT
O2N CFs 4-{1-{2~xnop-6-HUTpo-4-
(rpudTopmerm) denmn] -1H- TpuM.
263 408,410 %& nupazon-4-un}-1H-nuppono (2, 3~ 286
Cl b] nupnovH
CFa 4-(1-{1-[4-
(TpudropmeTit) denms] 3T} - 1H- pyM.
5
264 39 ‘f nupasoJi-4-wui) -1H-nmppono (2, 3- 250
CH3 b ] nupuouH
4-[1-(2,3=-gurunopo-1H-muHneH- Mo
265 301 i) -1H-nupason~4-un]-1H- by
250
nuppono [ 2, 3-b] nupuonH
4-11-(1,2,3,4-
266 315 éf TeTparuapoHadranes-mi) - 1H- MIpuM.
nupasosi-4-ui) -1H-nupposo[2, 3- 250
b] nupuonH
Ci 4-(1-{1-[2-xnop-
5 (tpudropMeTHI) QEHMIT] STUIT} — MpumM.
2617 391 fs CF3 1H-nupazon-4-wui) -1H- 250
CHg nuppoJio [ 2, 3-b] nupuanH
Cl Cl 4-{1-[1-(2,4-IuxJnop-
5bTopdenun) atun] -1H-nmupasosn- NpuM.
268 373 @‘ F 4-un}-1H-nuppono[2, 3- 250
CHj b] nupmanH
4-[1-(1-UnxmoneHTmnaTml) —1H- Mo
269 281 nupazon-4-un] -1H-nuppono (2, 3- 250'

CHa

bl nupuaonH
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4-[1-(1l-MeTm—-3-beHUINPOnui) -

& CeHs
270 317 \j/,x\v/ 1H-nupaz3on-4-mn}-1H- Hg?g'
CHj; nuppodio [ 2, 3-b] nupranH
4-[1-(1-UnknobyrunaTtui) -1H- Moy
271 267 mupazon-4-un] -1H-nuppono[2, 3~ 550'
CHs bl nupnnuH
CF3 [2-[4- (1H-nuppomno[2, 3-
b] nupumma—4-usn) -1H-nupason-1- TpumM.
212 368 %& un] -5- (rpudpropMerus) perui] - 286
CH,CN alEeTOHNTPWII
CFj [5-[4- (1H-nuppono (2, 3-
b] nupnaH-4-un) -1H-nnpasosn-1- [Tpum.
273 368
""L CH,CN un}-2- (rpudropmeTnt) penmn] - 286
2 ale TOHNTPUI
4-{1~[(3E)nenr-3-en-1-uj]-1H- Moy
274 253 #i\//ﬂ\“%f\\CFi nvpaszon-4-wmn}-1H-nmppono[2, 3~ 250'
3 b ] nupuonH
CHgs [2-[4- (1H-nupposio[2, 3~
275 238 //L\ bl nupuavH-4-usn) -1H-nupazon-1- pyna.
CN 250
%& WJ1] IPONaHHUTPMII
4-{1-[(3E)-4-beHunbyT~3-eH~1-
276 315 ji\//“\wﬁ%\\c H wn) -1H-nnpason-4-mn}-1H- Hpy.
675 250
nuppoJo [ 2, 3-b] nupnanH
6-[4- (1H-nuppono[2, 3- Moy
277 280 %{/\\v/’\\//N\Chj b] nmpummu-4-un) - 1H-nmpazon-1- 250'
MJ1] TEKCAaHHUTPUI
CH Srus-3-ammuo-2{ [4- (1H-
o - —4-u) - .
278 314 2\w2is nuppoJio [2, 3-b] nupuanH-4-u) Mpym
j’ NH» 1H-nupazon-1- 250
U] METUJ1 } TPOriaHoar
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CN Wwi1] NponaHHnTpuIa
\ TpubTopanerarHasa cosie 3- (4-
i1 S B 385, SpomM-2-dypun) -3 [4- (TH- Mprm.
383 nuppoJio [ 2, 3-d] nupnMmuauH-4-us) - 6l
CN 1H-nupazon-1-mia] nponaHHnTpuia
NC._.O TpubTopaleTaTrHas cosie 4-
(umanMeTokcu) -3-{2-umaHo-1-[4- Tom
448 & CN 394 (7TH-nmpposo (2, 3-d] nupuMmmanH-4- E%l'
wi) -1H-nupazon-1-
CN 1] 3TU} 0eH30HANTPIIIa
w N TpudTopaleTaTHas Ccoiyb 3- (4-
449 j’ P 396 SpoMnpnUInH-2-wmi) -3-[4- (7TH- ITpum.
Br 394 nuppoJio [ 2, 3-d] nupuMmanH-4-mi) - 61
CN 1H-nupaz3os-1-ui] npornaHHUTpUIIa
w o~ TpudTOpaleTaTHas CoJb 2-{2-
S umaHo-1-[{4- (7H-nuppono[2, 3- puM.
450 CN 341 d] nupummaorE-4-wn) -1H-nupasos-1- 431
CN MJ1] 9TWI} UBOHMKOTUHOBNTPUIIA
0 \ TpudpropaueraTHas conb 5-{2-
451 = CN 330 unaHo-1-[4- (7H-nuppono[2, 3~ fIpumM.
d] nupvmmnus~-4-un) -1H-nmupazon-1- 431

e
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Wi1] 3Tun } ~3-QypoHnTpMIIa
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Br

3- [OpoM~5- (LMaHMeTOKCHY ) —beHun] -

452 éf 447, 3-[4-(7H-nuppono[2, 3- [Tpum.
449 d] nupmmmamH-4-un) -1H-nupaszon-1- 61
‘:f MJ1] IpONaHHUTPuIIa
CN NC
NC TpudropaleTaTHaa CoJib 4-
(uMauMeToOKCH) —2-{ 2~umaHo-1-[4- Mprm
453 0) 394 (7H-nmpposo [2, 3-d] nupuMmIOnH—-4 - 61'
’J mn) -1lH-nupaszon-1-
CN NC nit] 3T} BeH30HUTPUIa
l hkj TpudpTOpaLeTaTHas CoOJib 3-
154 f: _N 317 nMpUMUAOVH-5-mi-3- [4- (TH- Mpyim.
nuppoJio [ 2, 3-d] nupummaonH-4-wi) - 61
- -1- rnaHH
CN 1H-rmmpazon-1-uinjnponaHHinuTpunia
>N
I TpudTOpaLeTaTHas Ccosib 3- (2-
455 j‘ Vs B 396, opoMnupmnanH-4-ms) -3-[4- (7H- MpumM.
r 394 nvppoJio [ 2, 3-d] nupummonH-4 -ui) - 61
CN 1H-nupazos-1-un] nponaHHuTpuia
| >N TpudTOopaueTarHas cosb 4-{2-
456 ;5 . cN 341 umaHo-1-[4- (7H-nupposo (2, 3- MpumM.
d] mupumyayH-4-usn) -1H-nupason-1- 421
CN WJ1) 3T} NUPUMIOVH=- 2 -KapOoHUTPMIIa
I Ny TpudpropalerarHas conab 3-(5-
MeTOKCHMIVPUINH-3-1i1) =3~ [4- (TH- TpynM.
457 f ~ OCH; 346 nypposo [ 2, 3-d] nupuMmmaonH-4-us) - ol
CN 1H-nupazon-1-wui] nponaHHUTpmIa
TpudropauerarHas cojib 3= (3-
158 éf i 348 xJyiopdenmn) -3-[4- (7H- MpumM.
nypposio [2, 3-d] nupyummanH-—4-mi1) - 6l
CN 1H-nupaz3on-1-wui] nponaHHmMTpMIIa
TpudTopaueTaTHas cosib 3-[4-(7H-
nuppoJio[2, 3-d] nupuMnouH-4-11) - My
459 CF3 382 1H-nupaszon-1-un) -3-[3- 61.
(TpudTOopMeTMIT) beHUIT] -
CN NpornaHHnTPpuUIIa
TpupTOpaLeTaTHas cosib 3~ (3-
deHokcupeHusr) -3-[4- (7H- MpuM,
460 ? 406 nuppoJsio [ 2, 3-d] nmpuMvmonH-4-mmu) - 61
CN Cotls 1H~nupaszos-1-wm] nponakHUTPMIa
rpudpTOopaleTaTrHas coyib 3-[4-(7H-
nvpposo [ 2, 3~-d] nupruvmonH—4-mi) - Mpum
461 OCF, 398 1H-nupaszon-1-un]-3-[3- 61.
(TpndTopmeToxCH) PeHMIT] -
CN MpornaHHNUTpUIIa
ﬁ\[%:;J\ MeTun-3-{2-umanHo-1-[4- (7H- Mpsm
462 CO,CH3 373 nyppoJio {2, 3-d] nupuMmaH-4-ui) — 61'
oN lH-nupazon-l-un]stun}benzoara
3-{2-umaHo-1-{4-(7H-
nuppoJio [ 2, 3-d] nMpMMINH-4 -1JT) — pumMm.
463 CO.H 359 1H-nupazon-1-wuy)] 3Tuin}OeH30MHasn 61
CN KMCJI0Ta
TpudpropauveraTrHas coiyb 3-[3-(1H-
164 ﬁ\[%:jj\Tf\ 380 nupaszos-4-usn) dennn] -3-[4- (7H~- IlpyiM.
_\NNH nuppoJtio [ 2, 3-d] nupumMmouH-4-11) — 482
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l1H-rmpazon-1-uia] nponavsnTpusia




210

Buc-TpudTopaLeTaTHas coJie 3- (3-

amMmHopeHmsT) =3~ [4- (7H- IpuM.
467 511:;:::1\NH2 329 mpposio [ 2, 3-d] nupuMmmank-4-ui) - 467
CN 1H-nupaz3oJi-1-ua] nponaHHnuTpuiia
0 TpudTopaueraTrHas comae N-(3-{2-
168 S\Ij[::]\N/l\ 371 umaHo-1-[4-(7H-nupposno[2, 3- Npum,
H d] nupymnimH-4 -mi1) - 1H-nmpason-1- 468
CN ni] a7} beHun) agerTammga
. 0 N- (3-{2-umaHo~-1-[4- (7H-
Y7 nuppoJio [ 2, 3-d] nupuMmaniH-4-u) - NprmM.
469 ﬁ\f:[::]\ﬁ = 407 1H-nmpazon-1- 468
CN mn) 31w} deHns ) MeTusIcyIbdoHaMmIa
l S TpudpTopaueraTrHas cone 4-{2-
470 A CN 346 umaHo-1-[4- (7H-nuppono[2, 3- IpumM.
d] mupyMmouH-4-un) -1H-nmupaszon-1- 470
CN un] aTun} TropeH-2-kapOboHUTPUIIa
CN
\ TpudTOopaLueTaTrHas cojsb S-{2-
umaHo-1-[4- (7H-nvpposo[2, 3- puMm.
47l js = 346 d] nupmmmoya-4-us) -1H-nupason-1- 471
unlsrui} tTnodpeH-2-xkapBoHUTPUIIa
CN
r/\ TpudTopalleraTHas coijb 3-[3-
(MmopdommH-4~rnxkapOoHm) beHu] -
472 /\EO\(N\/? 428 3-[4- (7TH-rupposo [2, 3- “5’17“24‘
0 d) nupummouH-4-wmn) - 1H-nupason-1-
CN WJ1] NponaHHnTPuiIa
r/\mh Buc-TpuoTopaLeTaTHas cojib N- (2-
475 ;\[%::l?fNH 201 aMmHO3TMI) —=3-{2-umaHo-1-[4~- (7H- Mlpym.
nuppoJio [2, 3-d] nupuMuanH-4-mi) - 472
CN 1H-nmpasona-1-un] st} enzaMmuia
/ TpUuTOpaleTaTHas coJyb 3-[5-
476 éﬁ 7\ 349 bopyms-3-ruennn] -3-[4- (7TH- MpuM.
0] nuppoJio [2, 3-d] nuprMmuark-4-u) - 61
CN 1H-nmpasos-1-un] nponadHuTpnsia
| TpupTOopaleTaTHas cosyb 3-{2-
177 NH 372 umaHo-1-[4- (7H-nuppono (2, 3~ IpumM.
d] nupummaomuH-4-ui) - 1H-nupason-1- 472
CN o nn} st} -N-merunbeHsamMmna
TpubTOpaleTaTHas COJIb 2-LUMaHO-—
N- (3~{2-umano-1-[4-(7H-
478 g\Ij[:;l\ﬁ:ij 396 nupposio [ 2, 3-d] mmpyuMnIanH-4 -1i) - HE??'
cN CN 1H~-nupaszon~1-
wit] aTtun} deHun) auerTaMmna
buc-rpudrTopauneTarHas combp N- (3-
479 S\[{::]\thTjij 134 {2-umaHo-1~-[4- (7H-nuppono[2, 3- Mpum.
H d] nupumMmann-4-un) -1H-nupaszon-1- 478
CN N WJ1] 2TWI} GeHWIT) HUKOTUHaMMaa
TpudpTopauerarHas conb N-(3-{2-
& /i\ umaro-1-[4- (7H-nupposno[2, 3~ M
480 N~ NH 414 d]l nuprmmoviH-4-un) - 1H-nupaszsos-1- 468.
H /)\\ mn] oTuin}geHwt) -N/ -
CN MN3OMNPONNIIMOYEBMHEI
TpudTOopaLeTaTHasa CoJib
/i\ nzonponui- (3-{2-unano-1-[4- (7H- My
481 415 nupposio [2, 3-d] nupyMmamH=-4-wmi) - 468.

BN
H
CN

1H-nmpaszon-1-
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CeHs
~ TpudTOopaueTaTHaa cojib 3- (5-
482 l 392 bennnrupuanu-3-uin) -3-[4- (7H- [MpymM.
=N nupposo {2, 3-d] nupuMmmanH-4-m) - 482
1H~nupazon-1-unjnponaHHUTPpUIIa
CN
CN rpubropaueTaTrHaa coyb 3-(3,3' -
483 ﬁfE%:f]/IZ:L 393 GunupunuH-5-wmmn) -3-[4- (7H- Mpum.
| nppoJio [2, 3-d] nupuMmuIMH=-4-1i) - 482
N 1H-nupazon-1-un] nponaHHMUTPMIIA
CN /N\] 3- (5-NMPUMUIOVH -5 -UIT- IUPUIONH - 3-
484 Ef[iﬁftj/g;/k 394 wi) -3-[4- (7H-nuppono[2, 3- MpumM.
| d] mvpummaonH-4-mi) -1H-nupazon-1- 482
SN 11J1] MpONaHHUTPUIIa
oN / TpudTopaleTaTHasa cojib 3-(5-(1-
, NN MeTus- 1H-nmpazo0i-4-1) nupuaviH- Mpsn
485 g 7 396 3-wmn) -3-[4- (7TH-nupposo [2, 3~ 482'
g | d] nupummanH-4-un) -1H-nupazon-1-
N MJ1] NpONaHHUTPUIIa
CN TpudTOpalLeTarHas coyib 3~ (5-
186 P 339 sTUHWIMMPKUAVH-3-1i1) -3- [4- (7H- Mpum.
| nuppoJio [ 2, 3~d] mmpruMiayH-4-wmi) - 486
SN 1H-nupaszosn-1-un] nponaHHmuTpnia
CN TpudpTopaLeTaTHas coyb 3-[5-~
§ (beHmnTmo) nupuanH-3-msn] -3-[4- Mpyn
488 S 424 (7TH-nuppono [2, 3—-d] nupuMmuIOnH-4 - 488.
\ S un)-1H-nupaszon-1-
N 1] NPONaHHnTPUIIa
Br
S"< 3-(2-6pom-1, 3-Tmazos-5-wus) -3-
489 N 402, (4- (7TH-nupposo [2, 3-d] nUprMUIOMH- MpumMm,
~ 400 4-yn) -1lH-nmpazon—-1- 6l
WMJ1] IPONaHHUTPUIIa
CN
COzEt sTun-3-[4- (7TH-nuppono [2, 3- Moy
490 //[: 300 d] mupuMmanH-4-ui) -1 H-nmupason-1- Fgl'
1& th ] OyTaHoarT
CN r’\ 3-[5- (MopdONMH-4 -MnnupuouH-3-
191 % - N\/S 101 mn)~3-[4~- (7H-nuppono [2, 3- [pym,
| d] nupymyarH-4-w1) -1H-nmpaszon-1- 491
SN WJ1] NpONaHHUTPUII
CHa
‘ h( 3-[{1l-meTmsi-1H-nupasz3on-4-uiu) 3~
N [4- (7H-rmmpposno[2, 3-d] nupyMmnInH-= MpumMm.
492 % 319 4-uyn) -1H-nupason-1- 61
WJ1] IPONaHHNTPUII
CN
F;N
Nw 4> 4-{1-[1~beHun-2-(1H-1,2,4~-
193 N 357 Tpuaszona-1l-uia)stun] -1H-nupa3on- Mpum.
4-yn}-7H-nmpposio[2, 3- 250
%; d] nuprMmOouH
A:j:N 4-{1-[1-dbenun-2-(4H-1,2,4-
494 357 Tpras3os-4-wmi) 3Tui] ~1H-nupazosn- Mpywm.
4-yn}-7H-nupposio {2, 3~ 250

o

d] nupuMm auH
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CN N | 3- (3-nupunuH-3-unpernnsn) -3-[4-
(7H-nuppono [ 2, 3-d] nupuMmavH-4- MMpymmM.
495 % ~ 392 mi) -1H-nupaszon-1- 482
1J1] TPOTaHHUTPUIT
CN TpudTopalleraTHas coyib 3-[5-
§ (beHmncynbOMHMIT) TUPUINH=-3-W1J1] — Ty
496 == 440 3~{4~ (7H-nupposo[2, 3~ 496.
\ £ d] nupummanH-4-wi) -1H-nupazon-1-
N 0 WJ1] rponaHHnuTpuIIa
CN TpudTopauerarHas cons 3-[5-
(dermncynbQOHMIT) MUMPUAVIH-3-1J1] ~ Tpyna.
497 == 456 3-[4~ (7H-nupposio [ 2, 3- 497
\ §§O d] nupmmmauH-4-un) ~-1H-nupason-1-
© nn ] nponaHHuTpuiIa
Ckh 3-[4-{7H-nupposio[2, 3- Tpun
498 71{/[:v//\ 272 d] nupummnouH-4-uin) -1H-nupazon-1- 498'
OH U] neHTaH-1-oJ
CH; _CHg mMeTmsi-3- [4- (7TH-nupposio (2, 3- Tpyin
499 /l:v/\‘/2§ 330 d] nupymmaybe-4-un) - 1H-nupa3os-1- 499'
% c” "0 W] NEeHTUIIKAPOOHAT
CHa oxkcum (1E)-3-[4- (7H- .
500 (a) /l:v/A§ OH 285 nuppoo [ 2, 3-d] nupummaoyH=-4-ui) - ggg'
%E N~ 1H-nupaszson=-lui] neHranansa
CHs O-meTunokcuMm (1E)-3-[4- (7H- Moy
501 /J:;/A§ OCH 299 nupposio (2, 3~d] nupumrarH-—4-mi1) - by,
- 3 501
% N 1H-nupaszos-1um] neHTaHans
CHs
//[;J/ﬁ\ O-meTmyiokcuMm (17Z)-3-[4-(7H- Mpum
502 %L SN 299 nupposo [2, 3-d] nupuMnIOnH=-4-1i1) - 502'
6CH 1H-nupasosn-lui]neHraHansa
3
CH3 TpudTOopaueraTHad cosb 4-[1-
(4, 4-mnbpom-1-3TMndyr—-3-eH~1- Tpum.
503 A Br 426 wni) -1H-nupazon-4-un} -7H- 503
Br nuppono [2, 3-d] nupuMmaonHa
N\ 6uc-rtpudTopalerarHas conb 3-[4-
CN S\I’N (7H-nmppono [2, 3-d] nupyuMmmanH-4 - Mov
504 % // 431 nn) -1H-nupazon-1-un}-3-[5-(1, 3~ 588.
| THa30J1-2-UJITHO ) NIUPUIOVH—
\N 3w ] nponaHHUTPUIAa
HaC” S
N 3-[5-(sTUATHO) NUPUOANH~3-MJ1] 3~
505 , 376 [4- (7TH-nupposio[2, 3-d] nupuMmIOnH- MpumM.
j’ =N 4-y) -1H-nupazosn-1- 488
WJ1] IPONaHHUTPUI
CN
CH; TpudTopauneTraTHas cosp 4-[1-(1-
sTundyr-3-mH-1-mya) ) -1H- IpumMm.,
506 266
e nupaszos-4-wun] -7H-nuppono[2, 3~ 506
%L CH d] nupuMmOonHa
=N 4-{1-[1-meTyn-2- (1H-1,2, 4=
507 N< 4 295 Tpmrazosn-1-wui) stui] -1H-nupazon- [Mpyrm.
//[: 4-yn}-T7H-nmpposio[2, 3- 250
&i CHj d] nupuMmMovH
@]
TpudropanerarHas conb 4-[4-(7H- i,
508 270 nuppoJio [ 2, 3-d] nupuMmuInH-4-1s) - 61

l1H-nmpasosn-1-un]neHraH-2-0Ha
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1-¢pennn-2-[4~ (7TH-nupposo[2, 3-

[Ipymm.,

509 318 d] nupnmvmaonH-4-un) -1H-nupason-1- 250
W] nponaH-2-oH
% "CHg
NC Fbc\] 3~ [5= (3TUATMOHWI) IUPUIMH=3-MJ1] —
S 3-[4-(7H-nuppono[2, 3- [pum.
>10 % z | o 392 d] mrmpummamH-4-usn) -1H-nupaszon-1- 496
‘\N MJ1] MPONaHHUTPUII
NC. HsC 3-[5- (aTMiCy b OOHWIT) IMPUIANH- 3~
=0 mn}-3-[{4- (7H-nupposo {2, 3- Mpum.
51l o , ) 408 d] nupummauH-4-un) -1H-nupason-1- 497
N WJ1] NPONaHHUTPWIT
CN 3-[5- (UMKJIOTE€KCUJITHO ) MMPUINH=- 3~
512 430 wn]-3-[4~(7TH-nuppono[2, 3- Mpum.
P d] nupummovs-4-un) -1H-nupasos-1- 488
« l WJ1] NPONaHHUTPNII
N
513 HO 1—®eHmn—2—E4:(7H:nm?pono[2,E—— Mpim.
320 d] nupuMmrani-4-un) - 1H-nupazon-1
de#l 509
sl npornaH-1l-on
%" “CHg
513 HO 220 d%;geﬂmn-2-£3:(7H:nmgp0ﬂo[2,E—_ Mpu.
pPYMM OVH i) ~1H-nupaszon-1
de#2 509
wi] npornaH-1-oJ
%~ “CHg
3-[3- (nTunrmo) benunl -3-[4- (7H- Moy
514 S/\CH3 375 nuppoJo [ 2, 3-d] nupuMmmauH-4-11) - 216'
oN 1H-nupasz3on-1-ui] npornaHHnTPKII
3~ [3- (3TUncynbouHMIT) beHun] -3-
o~ [4- (7TH-nuppono {2, 3-d] nMpuMUONH- MMpumMm.
213 g CHa 391 4-uyn) -1H-nupaszos-1- 516
CN MJ1] NponaHHUTPUII
3-[3- {(aTwiicynbboHMIT) beHuIT} —3-
By I 1 [4- (7H-nupposio [2, 3-d] nMpuMMANH- Mpum.
Y
516 dﬁb CHs 407 4-uy1) -1H-nupazon-1- 516
CN U] TPONaHHUTPUIL
3-[3-~ (aTmuscynsdbonun) denmi] -3-
& o~ [4- (7H-imppoJio [2, 3~d] nUPpUMMIOMH= MpumM,
>Lé dfﬁg CHa 407 4-yn) -1H-nupaszon-1- 516
CN 1J1) NPONaHHUTPUII
N 3-[5-
| (UMKJIOTEeKCUJIICYJIbQOHMIT) NUPUONH— Moy
517 & 4 462 3-un]-3-[4- (7H-nuppono[2, 3- pyiM.
P 497
o O d] iupummouu-4-un) -1H-nnupazon-1-
CN WJ1] IPONaHHUTPUIT
3-[5-
| /[::j (LUMKIIOTEKCUJICY b OUMHWIT ) MUMPUIOVH- Novm
518 & g 446 3-n] =3~ [4- (TH-rupposo [2, 3- Ei-
b d) nuprmvmavia-4-us) - 1H-nupaszon-1-
CN V1] IPONaHHNTPUIT
4-[1-(1l-MmeTun-2-dbenunsTui) -1H- oy
519 304 nupazon-4-un] -7H-nuppono[2, 3- pyM.
250
CHg d] nupyMMIOMH
&~ 4-{1- (1-MeTmn-2- (3-
520 = S 310 TreHwus) 3tui] - 1H-nupason-4-umn} - fpya.
CHs ‘=< 250

7H-nuppoJio [ 2, 3-d] nMpuMnIMH
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3-{1-[4-(7H-nupposo[2, 3-

521 gLT/J:::l\CN 315 d] nupummanb-4-ui) -1H-nupason-1- Hg?g'
CH, V1] 3T1I1} BEH3O0RUTPUJI
4-{1- (2= (1lH-ummnazon-1l-muma)-1-
522 N/Q\N 294 MeTunaTui ] -1H-nupazson-4-un}-7H- Hg?g'
CFb L==/ nuppoJio [ 2, 3-d] nupuMnanH
_N 4-{1-(1l-meTun-2- (3-meTmn-1,2,4- Moy
523 )»—CHS 310 okconuazoJ-5-un)-1lH-nupazon-4- 550'
CHz O-N nn}-7H-nupposio [ 2, 3-d] nmpuM1anH
3-[3- (MmeTuncyabboHMI) bernun] -3-
594 S’CHs 393 [4- (7H~nuppoJio[2, 3-d] npuMMIONH— Mpum.
O//\\o 4-un)-1H-nupaszon-1- 516
CN 1] IPONaHHUTPUJI
3- (3-nmupuouH-4-unpexmn) -3-[4-
~ (7H-nupposio {2, 3-d] nupuMmonH-4 - Npym.
525 392
| N wun) -1H-nupason-1- 482
CN 1J1] POraHHUTPUIT
CHs 4-[1-(1l-3TUnByr-3-en-1-mm)-1H- Mo
526 268 nupazos-4-wui] -7H-nmpposo[2, 3- 226.
\\Cyh d] nupmMmaonH
CH; CHz 4-[1-(1, 3-mnmmeTmnbyT—~3-eH-1- Mpyn.
527 268 ui) -1H-nupaszon-4-un]-7H- 526
CHg nuppoJsio {2, 3-d]} nupumMmInH
NC f%C\T/CHa 3-[5- (M3ONPONUATHO) NUPUINH- 3~
598 s 390 un) -3-[4- (7H~nuppono (2, 3- MpumMm.
i % I d] nupummanH-4-mi) -1H-nupason-1- 488
N MJ1] TPONaHHNUTPUII
NC HaGe_CHy 3-105-
\T/ (M30MpPONUIICYNbOUHNIT) NMPUINH= 3~ Moy
529 A~ 406 ui] -3~ [4- (TH-nuppono[2, 3- 596'
~ ‘ d] nupmmmonH-4-ui) ~-1H-nupason-1-
N V1] NPONaHHU TP
NC H3C~__CHs 3-[5-
\T/ (nsonponmicyJssGoHUIT) NUPUANH-3- oy
530 L 422 un] -3-[4- (7TH-nupposno [2, 3- by
j o d] nupmmmouH-4-um) -1H-nmupason-1- 497
S
N 1] MponaHHUTPUIL
CN 3-[4-(7H-nupposo[2, 3-

531 y CF3 384 d] mupummamH-4-us) ~1H-nupason-1- [TpymM.
ee#l EL ] nn)] -3- (5-TpudTopME TUIT) IUPUIVH— 431
\N 3-1J1] NIPpONaHHNTPUII
CN 3~[4-(7H-nupposo[2, 3-

531 7 CF3 384 d] nupummanH-4-wmn) - 1H-nupaszon~1- Mpum.
ee#? l mn] -3~ (5-TpudTopMe TWUIT) NMMPUIVH= 431
N 3-1s1] TponaHHUTPUII

2-[4- (7H-nuppono (2, 3-
& /[::3\ d] npummonH~-4-ui) -1H-nupason-1- Mpum.
532 N CF3 401 mn] -N-[3- 250
CH, TprdTOopMe TIIT) GeHMIT) NporaHaMmn

/Oi; N-2-nabrun-2-[4- (TH- Toras

533 & N 383 mupposno [2, 3-d] nupyMuavH-4 -un) - ‘2’50'
CH, 1 1H-nupaszoa-1-wnn] nponaHammn

‘ N-1-nabTun-2-[4~ (7H- S

534 N 383 nupposio [ 2, 3-d] puMmavH-4 -w1) - 250'
Hy O O 1H-mmpason-1-usn) nponaHammg

o) /@\ N- (3-umanodennn) -2-[4- (7TH- M

535 ﬁ\rj\” CN 358 nuppoJio {2, 3-d] nupuMmanH-4-mi) - 550

1H-nmupa3on-1l-un] nponaHamMmp
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N-Ben3un-2-[4- (7H-nupposo {2, 3- oy
536 N 347 d} nupummame-4-ui) - 1H-nupason-1- 350'
CHg H Wi} rnpornaHammng
/[::] N-denun-2-[4- (7H-nuppono[2, 3- Moy
537 N 347 d] nupummnome=-4-w1) ~1H-nupason-1- 250'
CszH nn) Oy TraHaMmn
/E::]/O\Cag N- (4-dbenokcudpenmn) -2-[4- (7H- —
538 N 439 nppoJio [ 2, 3~-d] nupummauH-4-un) - 250'
C2H5H 1H-nupazos-1-un] OyraHaMmmpn
@ N-2-nadTmi-2-[4- (7H- o
539 N 397 nupposo [ 2, 3-d] rimpyMmavH-4-uit) - 550'
CoHs 1H-nupason-1-un] ByraHamMmn
/[:;J\ N- (3-umaHodpenms) -2~ [4- (7H- Moy
540 N CN 372 nuppoJio [2, 3-d] nupuMmanH—-4-us) - 550'
CoHg 1H-npaszon-1-un] ByraHamma
O N-budpernun-4-mn-2-[{4- (7H- Toum
541 O 423 nuppoJio {2, 3-d] nupuMmmamuH-4-ui) - 250'
” 1H-mmpasosn-1-un]dyradammn
CaHs
0]
N N- (6udeHnn-4-munmeTmn) -2-[4- (7TH- Mo
542 ot H 437 nuppoJio [ 2, 3-d] nupmmmaH-4-un) - pyM.
2Hs 250
l1H-nupazon-1-un] BbyraHammn
N=- (6upenun-3-unmermit) -2-[{4- (7H- Mo
543 437 nuppoJio [ 2, 3~-d] nupuMmuanH-4 ~1i1) - by
N 250
2Hs 1H-nupazon-l-un]ByraHamuy
CN
/Q/ N- (4-umanodermn) -2~ [4~- (TH- _—
544 & N 372 nuppoJio [ 2, 3-d] nupuMmmanH-4-us) - SSO.
C2H5H 1H-nupazon-1-un]dyTaHamug
‘ N-1l-HadpTmn-2-[4- (7H- o
545 N 397 nupposno[2, 3-d] nupuMmuonH-4-mi) - 250'
CaHs H ’] l1H-nupazon-1-un] ByTanammn
CN TpupTOopalLeTaTHas Cosb 5- (2-
l ] umMaHo=-1-[4- (7H-nupposo[2, 3- pum.
246 %fl:Eft[jLN 435 d] nupummnoumH-4-mi) -1H-nupazos-1- 431
SN nn] 3T} -N-OeHMIIHUKOTMHOaMM Ia
Br
| X 4-{1-{1- (5-BpoMnUPUINH—3~WJI) =
547 y e 430, 4, 4-mdropByT-3-en-Lun] - 1H- My,
432 nupasz3oy-4-uin] -7H~-nupposno[2, 3- 717
| d] nupyMMIanH
FF
N
| e 5-{4,4-gudrop-1-[4-(7H-
. N nuppoJio [ 2, 3-d] nupuMmmuOnH-4-1m) - Mpum.
548 /, 378 lH-nupaz3on-1-un]-ByTr-3-eH~ 717
I 1] HUKOTUHOHUTPUIT
FF
Npumep 407: 3-[4-(7H-Iunppono[2,3-d] nupvmmmpguu-—-4-nun) -1H-

nupason-1-un] neHTaHgUHENTPUI
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Cramva 1: HOumerun 3-[4-(7-{[2-

(TpUMe TUIICUIINIT) ®TOKCK | MeTu } - TH-nupposio [ 2, 3-d] mupuMnanH-4-1i1) =
1H-nupasos-1-uj]nedrasgmoaT

4~ (1H-Nnpazon-4-usn) -7-[2- (TPVME TUJICUIINI) 3TOKCHU | METWUJT— /H=

muppoJio [2, 3-d]lnupummaone (31,0 v, 0,0983 Mosb) cycrneHIMpOBauM B
ACN (620 wma, 12 Moss) wm npobaBnsamm B armochepe asora HOBY (9,3
mii, 0,062 Mmomb). PeakUuMOHHYW CMech Harpepaau no 65°C nobasisanm
nopuMsaMM 1o 5 Myl Ha [NPOTAXEeHMM 2 dacoB M auMeTusl (2E)-neHT-2-
enauoar (16 mna, 0,12 mousw). [locne nepeMellMBaHMUA B TeUEHME HOUM
peakuMs 3aBepliasacb. PeaKUMOHHYK CMECh OCTaBJIAIM OXJaXAaTbCs IO
KOMHATHOW TeMrnepaTypbl M KOHUEHTPMPpOBaIM B BakKyyMme, IoJydas
TeMHOEe MacJso. MacJsio pacrnpemnesiany Mexny 2STuilaleTaToM M BOIOM.
Oprahnuyeckuyr cjoy npomeBanu 1,0N HCl, HaChUWEeHHEM pPacTBOPOM
cosM, CYyWMJIM Hal cyJabdaToM MarHMA, U 3BaTeM KOHUEeHTPUPOBaly,
noJiydas TeEeMHO€ MacJo. BfA3Koe MacJio pacTupanim C OUSTUIIOBBM
spmpom 3x 500 w1, n[oJsiydas TeMHBIM OCanok. Macjio nomMeumanu B
sTUJaueTaT o8 obpal’OBaHUA TBepHOlOo BelWecTBa. TBeplHoe BelleCTBO
cobupas, MNPOMBIBAINY IOMITUJIOBEM 3OMPOM M CYWMIU, T[OJydas IOUMETNUJI
3-[4-(7-{[2- (TpUMETUICUINI) 3TOKCH |MeTUs1} - TH-nuppoJio [2, 3-
d) nupuMmnaonH-4-un) ~1H-nupaszon-1l-un]nedranouoar B  Bume  0esyioro
nopouxa (29,5 r, 64%), %X/Macc-cnektp (M+H)': 474, Iy aMP (IOMCO-
d¢) & 9,1 (¢, 1H), 9,02 (c, 1H), 8,65 (¢, 1H), 8,11 (m, 1H),
7,42 (g, 1H), 5,78 (c, 2H), 5,27 (m, 1H), 3,65 (M, 8H), 3,15
(m, 4H), 0,95 (7, 2H), 0,1 (c, O9H).

Cramusa 2: 3-[4-(7-[2- (TpuMEeTUIJICUIINI) DTOKCHY ] MeTUJI~ /H-
nuppoJio [ 2, 3-d] nupumuanH-4-wi1) -1H-nupasos-1-ui] neHTaHaoroBas
KMCJIOTa

Iyme T 3-[4-(7-{ [2- (TpPUMETUJICMJIUII) 3TOKCH ] MeTUJ} - 7H-

muppodio [2, 3-d] nupuMmmanH-4-ui) -1H-nupason-1-mil] neHranamoarT (43,0
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T, 0,0908 MoJsib) pacTBOpANXM B MeTaHose (271,2 mu, 6,695 Monb) ©
no6aBpyany MoHOTMAOpaT TIuIipokcuma Jsutus (15 v, 0,36 mMous),
pacTBOpeHHB B BoJe (125 mi). PeakUMOHHYKO CMeChb [epeMellBalu
npyM KOMHAaTHOW TeMIepaType B TedeHue 2 4YacoB. MeTaHoJ yHnansanm B
BaKyyMe M TIOJIyYE€HHBI BOIHEIM CJIOM OXJlaxIaJM Ha JendaHou OaHe.
PacTBop nooxkuciasanu no pH~4 ¢ wucnonbzoBanmem 1N HCL, mnosyuas
eJibli ocanok. TBepIur ocalok cobupasnm, MNPOMBIBAJM BOOOW, CYyWWMIN,
nosyyasa 3-[4-(7-[2- (TpUMeTWUIICUINI) 3TOKCHK | MeTwmI~7H-nuppoJio[2, 3-
dlnupmMunomH-4-wusn) -1H-nmupason-1-wi] NeHTaHINOBYK KMCJIOTY B BUIE
GeJsloTo KpucTaJsMdeckoro rnopowka (31,8 1, 80%), XX/Macc-cnexkTp
(M+H) ": 446, 'H aMP (IOMCO-d¢) & 8,85 (c, 1H), 8,75 (c, 1H), 8,42
(¢, 1H), 7,85 (m, 1H), 7,17 (m, 1H), 5,71 (c, 2H), 5,18 (m,1H),
3,65 (v, 2H)1 3,05 (m,4H), 0,92 (v, 2H), 0,1 (c, 9H).

Cranma 3: 3-[4-(7-[2- (TpUMEeTUJICUIINII) STOKCHK ] MeTuUJI~/H-
rnuppoJstio [ 2, 3~d] nupuMuianH-4-wui) ~1H-nupason-1-ui] neHTanaoamMmi

3-[4-(7-[2- (TpuMeTUJICUINI ) 3TOKCHK ] MeTua~7H-nuppoJio [2, 3-
d] nupumnanH-4-uin) -1H-nupasos-1-uia] NeHTaHaMoOBY  KUCJIOTY (31,80
r, 0,07137 wmonwb), pacTBOpeHHy0 B IOIMO® (636 wmn, 8,21 MoJb), B
aTMochepe asoTa OxJlaxOallyM Ha JensHow OaHe u poBasssasu CDI (34,7
7, 0,214 Mosp). 3Ty CMEChb OCTAaBJIANM repeMeuyBaTbCs B TedeHume 30
MUHYT ¥ B3aTeM OCTaBJSJIM HaTrpeBaThbCA IO KOMHATHOM TeMNepaTyph.
[Tocne repeMellMBaHusa B TeueHue 2 JacoB yepes pacTBop
BapborupoBanm ammuaxk (12,2 v, 0,714 monb) B Tedenme 30 MUHYT,
noaydyas MYTHYI CYCIEeH3MIO. PeaKLUMOHHYI CMECh KOHLEHTPUPOBANM IJid
yIaJI€HUsI HEeKOTOpOoIo Kohmqecmsa IMO® (~200 mJ) M 3BaTeM MeOJIeHHO
noGaBianam BOLOY, I[oJsiydas OeJell ocalok. 3Ty CMeCh OXJaxlalau Ha
JensHoM ©GaHe UM TBEpPOB ocamok cobupasy, [POMBEIBAIM BOIOM U
CYWMJIN B BaKyyMe, rnoJsiydas 3-[4-(7-[2~-
(TpPVIME TUJICUIIWIT) ®TOKCK | MeTus-7H-nuppono [2, 3-d] nupuMmuanH-4-1mi1) -
1H-nupaszson-1l-un)]nedraioMamuy B Buae Oejoro nopomka (29,0 1,
91%), XX/Macc-cnexTp (M+H)': 444, 'H AMP (IMCO-d¢) & 8,85 (c,
1H), 8,59 (¢, 1H), 8,40 (¢, 1H), 7,87 (m,1H), 7,75 (c,2H), 7,15
(n, 1H), 6,95 (c, 2H), 5,73 (c, 2H), 5,29 (m,1H), 3,63 (T, Z2H),
2,82 (m, 2H), 2,73 (M, 2H), 0,90 (7, 2H), 0,1 (c, 9H).

Crammsa 4: 3-[4-(7-[2- (TpuMEeTUJICUIINII) 3TOKCU | MeTUII-7H~
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rmmppono [2, 3-d] nupuMyanH-4-ui) - 1H-nmupasos-1-mi] neHTaHOMHN TP

3—[4—(7—[2—(TpMMeTMﬂCMﬂMﬂ)9TOKCM]M€TMH*7H—HMPPOHO[2,3—
d] nupumyanu-4-mi) -1H-nupasosn-1-uja] neHrasnovamma (29,0 o, 0,0654
MOJIb) dYacTuuyHO pacTeopsau B IMO® (200 mi, 2 monab), IXM (200 g,
3 Mons) u TEA (36 mi, 0,26 MOJb) M OXJaxnasnu Ha JienaHou OaHe B
aTMochepe aszora. JobaBaAay MO KalJaM TPUXJIOpaleTUIXJIOPpKA (15
mi, 0,14 MOJNb), YTO MNPUBOOMIIO K MPEBPalleHMI0 PEaKLMOHHOW CMeCu B
TeMHE1 pacTBOp. Ero nepememmBasu npu 0°C B TedeHue 1/2 wuaca.
PeaKUMOHHYI CMeCh 3aTeM KOHLEHTpMpoBaau nis ypaneHusa IOXM u
MoJIydeHHB pacTBop B MO pasbapianau BONOW  IId  OCaXIEeHUA
nponykra. TBepOelM OCamok cobupany M [IpOMbIBAJIN BOHOOM, INoJy4as
TeMHOe TBepIoe BemecTBO. TBeproe BewWecTBO 3aTeM pacTBopaan B
IXM ¥ mnpoMBlBaJM HaCHIUEHHEM BOIHBM pPacTBOPOM COJM, CYWAIM Han
cynerdaToM MaTHMS U KOHUEHTpMPOBaJM, NoJydasd OuUeHb TEeMHEIN
MacJSHUCTBEIT ocTaTok. OcraTok nomemanu B IOXM, n goGaBisiy I'e€KCaH
00 JIeTKOTO TOMYyTHEHMUS pacTBopa. Ero nepeMemnpanay Npy KOMHATHOM
TeMreparype nJis ocaxneHus 3-[4-(7~-[2-
(TpMMeTMﬂCMHMﬂ)9TOKCM]M@TMH—7H—HMppOHO[2,3—d]"HMpMMMﬂMH-4—Mﬂ)"
1H-nrpazson-1-wi] neHTaHOMHUTPUII B BUIE Oenbix MTOJIb4YaThIX
xkpucTamiaoe. (22,7 1r, B85%), XX/Macc-cnekTp (M+H)": 408, 'H aAMP
(IMCO-dg) & 9,07 (c, 1H), 8,87 (¢, 1H), 8,59 (c, 1H), 7,88 (&,
1H), 7,19 (m, 1H), 5,75 (¢, 2H), 5,30 (m,1H), 3,62 (v, Z2H),
3,40 (M, 4H), 0,91 (7, 2H), 0,10 (¢, 9H).

Craous 5: 3—[4—(7H—HMppOHO[2,3—d]HMpMMMﬂMH—4-MH)—lH—
nMpasos-1-uni] NeHTaHAVHNTPWII

3—[4—(7—[2—(TpMMETMﬂCMﬂMﬂ)3TOKCM]M€TMH—7H—HMppOHO[2,3—
d] nupumyann-4-un) ~1H-nupason-1-uil] NeHTaHAMENTPUII (10,0 T,
0,0245 monp) pacTBopsmu B ACN (200 wi, 3,83 mons) u Bome (20 r,
1,1 wMoJsb) TIpM KOMHATHOM Tewmneparype. K pacTBopy HOOaBJIAIN
rerpadrTopbopar Jswmrua (23,0 T, 0,245 MoJb), noJydas MyTHBIM
pacTBOp. PeakKUMOHHYK CMECb HarpeBaym nNpy KUNeHun C oBpaTHEM
XOJIOOMIIBHMKOM M KOHTPOJIMpPOBasaM MmeTonom BOXKX. Ilocne HarpeBaHus B
TeueHre 24 dYACOB pPEaKUMOHHYKW CMEChb OCTaBJIAAM OXJlaXIaThbCcsa 10
KOMHATHOJ TeMrnepaTypel ¥ 3aTeM oOoxJjaxiaau Ha JjensHow ©Oaxne. K

cMecy MemJIeHHO no®aBisiM Imiopokcun ammonus (23 mia, 0,59 Mmoas).
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PeaKUMOHHYIO CMecCh OCTaBJIAIN HarpeBaTbCH o KOMH&aTHOM
TeMnepaTyps. [lociie nepeMeuyBaHMA B TedeHue 18 dyacoB peakUMOHHYO
cMech paszfaBiiANM BOLOOM M KOHLEHTPUMPOBaJM B BakyyMmMe IJisg YIOaJIeHUA
ACN, noJyuas ocanok. TBepaoe BewecTBO cobupanay, NPOMEBaJIM BOIOA
M cymusM, ToJiyyas ykKasaHHoe B 3aloJIOBKe CoenuHeHye B Buie
NpakTU4YecKku OeJloTo TBeproro Bbeuwmecrtea (6, 2 1, 91%), XX/Macc-
crnexTp (M+H)': 278, 'H SAMP (IMCO-d¢) & 8,9 (c, 1H), 8,72 (c,1H),
8,43 (c, 1H), 7,59 (m, 1H), 6,92 (m, 1H), 5,21 (m,1H), 3,25 (M,
4H) .

Ipumep 421: Tpupropauerar 5-{2-umano-1-[4- (7H-nuppono([2,3-
d] nupmmuaguu-4-un) -1H-nupason-1-un] aTun } nupuanu -2 -xkapSoHuTpnia

CN
=N

N\ / CN
»

TOYK

N

N

Cragus 1: 3- (6-XmopnupuanH-3-ui) -3-[4- (7TH-nupposno [2, 3-

L

QA /7 \z2

d] nupumuanH-4-un) - 1H-nmupason-1-ui] nponaHHUTPUII

3- (6-XnoprmpuonH-3-wmi) -=3-[4- (7-[2-
(TpMMeTMHCMHMﬂ)3TOKCM]M€TMH-7H—HMppOﬂO[2,3—d]HMpMMMﬂMH—4—MH)—
1H-nupazoJi—-1-1i] NpOrnaHHUTPUII

(nostydeH crocobamy, aHaJIOTMUHEMM OINMCAaHHBM AJA npuMmepa 61)
(0,070 », 0,00014 momb) B TOYK (3,0 mu, 0,039 mone) m OXM (3,0
mi, 0,047 wMoj;b) T[epeMeuwrBasy IpPyM KOMHATHOW TeMmrepaTtype B
TedeHye 1 uyaca. PacTBopuTenbs yHajdAAM B BakKyyMe, U OCTaTOK
pacTeopsamu B Meranosie (4,0 wmm, 0,099 wmoss) ¥ STUIEeHIMAMMHE
(0,07 ™y, 0,001 wmosp). PeakUMOHHYI CMeChb MNepeMeumsBany IMpu
KOMHaTHOM TeMmrepaType B TedeHMe HouuM. PacTBOpUTEJNkE YyHallAln B
BAKYyMe, HEOUMUEHHE MNPONyKT OuMllaJM C T[IOMOWbl NpernapaTnBHON
B3XX, BIIOUPOBaHMeE ACN; C I'pPadreHTOM BOIHI, 3abydepeHHON
TUMIOPOKCUIOM aMMoHMsa no pH=10, nosydas 3- (6-xJOpnupuIOvH-3-1i1) =3-
[4~ (7TH-nuppoJio [2, 3-d] nupuMuanH-4-un) -1H-nupason-1-
W] NIponNaHHUTPul B BuIe Oesyjoro rnopomka (35 M1, 69%), XX/Macc-

cnexTp (M+1)%:350, 'H #AMP (IMCO-d¢) & 12,21 (ymwmp., 1H), 9,00
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(¢, 1H), 8,78 (c, 1H), 8,62 (c, 1H), 8,58 (c, 1H), 8,00 (M,
1H), 7,70 (m, 2H), 7,00 (c, 1H), 6,22 (M, 1H), 3,90 (m, 1H),
3,78 (M, 1H).

Cramua 2: Tpubropauerar 5-2-umano-1-[4-(7H-nupposol2, 3~
d] mupuMmuonH-4-ui1) —1H-nupaszos-1-mi] 3 TUInmMpuInH-2-xapOoHUTpuIIa

CMmech 3- (6-xnopnupuanH-3-uia) -3-[4- (7TH-nupposno [2, 3-
d] nupuMmmaonH-4-usn) -1H-nupas3os-1-ui] nponaHHuTpnia (0,025 T,
0,000071 mome) ¥ umaHmna umHka (0,08 r», 0,0007 mome) B IOM® (1,0
mnn, 0,013 wMomb) merasupoBanM as30ToM. K 2Tom cMmecu no0aBiisanm
Terpakuc (TpubeHundbochdut) nannammr  (0) (0,04 o, 0,00004 wmonk) wu
MNOJIy4eHHYK CMeChb OINATb JerasypoBajM as30TOM. PeakUMOHHYI CMeCh

HarpepaJu B TEPMETUUYHO 3akpelTol npobupke npu 170°C B TeueHue 105

MUHYT B  MMMKPOBOJIHOBOWM  Il€YM (Personal Chemistry). [Tocue
OXJIaXIEeHNA no KOMHaTHOM TeMrepaTypsl, TBEepObe BeleCcTBa
oTdNIIb TPOBBIBAJIN, npomeiBasm MO u  oObeOMHEHHBM pPacTBOPUTENb

KOHLEHTPUPOBaJX B Bakyyme. OCTaTOK pacTupanM C TekcaHamu (3x),
" TeKCaHhl, KOTOPBLIMU rPOMBIBaJIU BelecTBO, orTOpachBaln.
HeouMmeHHEIT NPOAYKT OouMmajgu C [OMOWbI IpernapaTuBHOM  BIXX,
smouposanve ACN; ¢ rpaaueHToM BOnb, comepxamen 0,2% TOYK,
rnojydasa yKas3aHHOE B BaroJIOBKe CcoelMHeHMe B Bule O0eJjloTro ropolka
(16 Mmr, 49,27%), XX/Macc-crnexkrp (M+1)": 341, 'H SAMP (IMCO-dg) &
M12,50 (ywup., 1H), 9,05 (¢, 1H), 8,89 (c, 1H), 8,80 (c, 1H),
8,58 (c, 1H), 8,18 (m, 2H), 7,78 (c, 1H), 7,05 (c, 1H), 6,20
(m, 1H), 3,90 (m, 1H), 3,77 (M, 1H).
llpumep 428: 4-[4- (7H-Iuppono[2,3-d] nupmmmauu-4-un) -1H-

nupason-1l-un] renraHAMHENTPUN

NC
CN
N—N
{
N™ S\
J
‘\N/ N

Crammsa 1: 3-[4-(7-[2- (TpuMeTUIICUINII) 3TOKCK ] MeTHUs - 7H-

nuppoJio {2, 3-d) nupumuamu-4-un) -1H-nupason-1-wi] nediran-1, 5S-nmoJ
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Ius T 3-[4-(7-[2~ (TPpUMETUIICMJINJI) DTOKCHK ] METUJI-7TH-
nuppoJio [2, 3-d] nupuMmuanH-4-un) -1H-nupason-1-un]nedradonoar,
MOJIyY4eHHEI [0 CyuweTCcTBY, Kak onucaHo B npumepe 407 (0,80 r,
0,0016 moJswb), pactBopsasu B TI'® (40 mn, 0,49 mMoJb) M OXJaxnanu
Ha JiemsHoM OaHe B arTMocdepe aszsora. K 3TOM CMEeCU MEOJIEHHO
nobasasiam  1,0M rerparuapoasoMuHaT JgmTtusa B TT'O (3,2 wa).
PeakUMOHHYK CMeCh [epeMeuwyBajly B TedeHue 1 yaca, racuwin JIbIOM U
pacrnpenessaay Mexny oSTuiauerarom u 1IN HCIL. OpraHMUYeCKUm CJIon
MPOMBEIBAJIM  HACHIIEHHBIM  BOOHBIM  PACTBOPOM  COJIM, CywmuJu  Hapn
cyipdaToM MarHMS WM KOHUEHTPUPOBaaM, [oJydas SHTapHoe MacJo.
MpoonykT oummany c nomomeio FCC Ha cuamkarese, 3SJ0OUPYsA T'PalvieHTOM
cMecu 3TUJIalLeTaT : MeETAHOJI, noJsydas 3-[4-(7-[2-
(TpUMe TMIICUIINIT) 3TOKCK | Me THII- TH-niuppoJio [ 2, 3-d] nupuMnanH -4 -1J1) =
1H-nupaszon-l-ui]neHran-1, 5-Oguos B BuAe IPO3PadHOro  BA3KOIO
macsaa (0,51 1, 76%), %X/Macc-cnekrp (M+H) +: 418, 'H AMP (IMCO-
d¢) & 8,85 (¢, 1H), 8,41 (c, 1H), 8,37 (c, 1H), 7,45 (m,1H),
6,83 (m, 1H), 5,73 (c, 2H), 4,91 (m, 1H), 3,75 (M,2H), 3,59 (M,
2H), 3,45 (M,2H), 2,18 (M, 4H), 0,95 (M,2H), 0,1 (c, 9H).

Crammsa 2: HOumeraHcyabboHaT 3-[4-(7-[2-

(TpuMe TUIICUINIT) 3TOKCY ] MeTusI-TH-nuppouto [2, 3-d] nupuMuanH-4-ni) -
1H-nupazon-1l-un]nexdran-1, S-aunma

CMechb 3-[4-(7-[2~- (TPUMETUIICUIINII) BTOKCHK | METUJI-TH-
nuppoJso [2, 3-d] nupuMunmH-4-us) -1H-nupason-1-un]nedran-1, 5-nuosna
(50 mr, 0,0001 moss) B OXM (2 M, 0,03 Monb) oxjyaxmans IO 0°cC.
K »rolm cmecu nobaepnsgam TEA (50 wmxma, 00,0004 moJsb). PeakKUMOHHYIO
cMech nepeMelBaiIn B TeueHMe 15 MWHYT. HoBapnsanu
MeTaHcylbboHMmaxgopun (23 wMxia, 0,00030 mosb) M MOJIYYEHHYK CMeCh
nepemeuMBaj B TedeHue 1 yaca. [JoGaBnaay BOOYy M MNPOOYKT
sKCTparupoBanu sTunaueraroM. OObeIMHEHHBIE SKCTPaxKThl [POMBIBAJIM
HACBIIEHHEM PAaCTBOPOM XJiOpuaa HaTpu&a, CywwIy Hal CyJlbdaToMm
MarHMSA, OWJILTPOBANM M KOHLEHTPUPOBAJM, NOJydYas IMMeTaHCyJbQoHaT
3-[4~-(7-[2- (TpUMe TUJICUIINIT) DTOKCYU ] MeTuiI~7H-nrppoJsio [2, 3~
d} nupummant-4-1ui) -1H-nupason-1l-wia]nedrad-1, S-ammu (57 mMmr, 80%)
B BUIe Macjya. Macc-cnexktp(ES): 574 (M+1).

Crammsa 3: 4-[4-(7-[2-(TpuMeTWUJICUINI) DTOKCKU ] MeTuI—7H-
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nuppono [ 2, 3-d] nupuMuanHE-4-un) -1H-nnpason-1-ui] renTaHaiMHUTPpuIl

K cMecu IMMeTaHcybdoHaTa 3-[4-(7-[2~
(TpMMeTMHCMHMﬂ)3TOKCM]M€TMH—7H—HMppOHO[2,3—d]HMpMMMﬂMH-4‘Mﬂ)—
1H-nupaszon-l-unlnenran—-1, 5S-gunna (57 wmT, 0,000099 momnp) B [IMCO
(1 ms1, 0,01 momb) noBasmsanu umaHun HaTtpus (10 mr, 00,0003 Mmousb)
U CcMech [epeMmemyBanyM B TedeHuMe 2 dYacoB. CMecCb HarpepaauM Ipu

60°C B TeueHue 1 yaca. [JobaBnanu BOOY U MNPOAYKT 3SKCTparvMpoBasu

STUJIaleTaTOM. O6benHEeHHbIe BSKCTPaKThl  [IPOMBIBAJIU Ha ChIll€ HHBIM
pacTBOPOM  XJiopuna HaTpus, CYWNIN Han cynebaTomM  MaTHUA,
bunsTPORANU 14 KOHLEHTPMPOBaJIHX, rnoJtydas 4-[4-(7-[2~-

(TpUMeTUIICUITII) 3TOKCK ] MeTus~TH-nuppoJso [2, 3-d] nMpuMUAVIH—4 -1JT) =
1H-nupason-1-un] renradiaHuTpus (40 Mr, 90%) B BMIOe Macjaa. Macc-
cnekTp (ES): 436 (M+1).

Cramusa 4: 4-[4- (7H-Tupposo[2, 3-d] nupuMmmunonH-4-ui) -1H-
nmMpas3os-1-ui] renTaHInHUTPUI

C wucnojsib30BaHMeM crocoba, aHaJIOTUYHOTO  ONMCAaHHOMY B
npuMepe 61 1Ona yoalleHus s3ammMTHOM Trpynnel SEM, ykasaHHOe B
3aTOJIOBKE COeIMHEeHUEe T[oJiydyanu B Buie 06ejjoro amMopdHOTO TBEpOOIo
BewmecTra, (17 Mmr, 60%). 'H gMP (OMCO-dg) & 8,75 (¢, 1H), 8,65
(¢, 1H), 8,4 (c, 1H), 7,6 (m, 1H), 7,0 (m, 1H), 4,5 (M, 1H),
2,35 (M, 4 H), 2,2 (M, 4H). Macc-cnextp (ES): 306 (M+1) .

Npumep 429: 3- (5-Bpomnupunuu-3-un) -3-[4- (7TH-nuppono[2, 3~
d] nupumngua-4-un) -1H-nupason-1-un] nponaHHNTPUI

CN
=N

\_ 7/
/ Br

N\
NN

Cranus 1: (22 u E)-3-(5-BpoMnupuIanH-3-WJI) aKPUJIOHNTPUII

7 N
NC~? \==
Br

K cmecu 1,0M rmper-6yrokcuma kammsa B TI'® (2,7 wmi) npu 0°cC

(RoOgHO-JlensiHas OaHsAa, B aTMocdepe azora) HOOABJIANIM IO  KarljiaM
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msTuauuaHomerunbocponar (0,48 mm, 0,0030 mone) B TT® (4,0 M,
0,049 MOJIb ) . PeaKUMOHHYIO CMEeCbhb HarperpaJu oo KOMHaTHOM
TeMnepaTyps M 3aTeMm oxJyaxgamy no 0°C ¢ nocnenywouvMm pobaBjieHMeM
no xannasaMm 5S-6pomHukoTuHansrneruna (0,5 r, 0,003 mone) B TI'O (1,0
wi, 0,012 mouss). [locse nepeMeuMBaHMA IPY KOMHATHOM TeMmrepaType
B TeueHume 20 4acos, PEaKUMOHHYID CMeCb Tacuau BOIOM U
BKCTpParmpoBanu 3TUJIaLEeTaTOM. OpraHn4YeCcKuin cJIoMn ITPOMBIBAJIN
HaCBIIEHHEM  BOOHEM  pacTBOPOM  COJU, cyuusan  Hanl  ©6e3BOIHBIM
cynbdaToM  MarHuA, MILTPOBANM U KOHLUEHTPUPOBAJIY, noJsiy4das
HEOUMUEeHHH MNPOOYKT B BMUIE TEMHOI'O Macjia. HeOuMueHHBM MNPOAYyKT
oummany Quasum-xpomMarTorpadmuen Ha cuwimkarese C  MCHOJb30BAaHMEM
cMecUu »TuialeTaT-IeKcaHsl B COOTHOwWeHuy 3:7 B KadveCTBE DJIOEHTa,
nojyyas CMeCb UUC- ¥ TPaHC-M30MEPOB (2)-3-(5-6poMmnmpuanH-3-
VJ1) aKPUJIOHUTPWIJIa B BUIe INpakTuyecky OeJioro TBEplnoTo BewecTsa
(268 wmr, 47,69%). XX/Macc-crnexkrp (M+1)" : 209,211, 'H aMP (400
MHz, CDCls): & 8,75 (c,1H), 8,62 (c,1H), 7,90 (c,1H), 7,40
(m,1H), 6,00 (m, 1H).

Cramusa 2: 3-(5-BpomnupummH-3-wmi)-3-[4-(7-[2-
(TpMMeTMHCMHMH)9TOKCM]M€TMH—7H—HMppOHO[2,3"d]—HMpMMMHMH~4—MH)—
1H-nupazos—-1-nia] nponadHnTPNI

K 4-(lH—HMpaSOH—4—Mﬂ)-7—[2—(TpMMeTMﬂCMHMﬂ)3TOKCM]M€TMH—7H-
nuppoJo [ 2, 3-d] nupnMnaonHy (0,200 o, 0,000634 w™Mose) B 1,0 wMn
cyxoro ACN moBaensanu IBY (0,10 mm, 0,00067 mousb), C HOCJHEAYOUVM
noBapsenueMm (272 u E)-3- (5-6poMnupuanH-3-ui)akpunonntpuna (0,234
7, 0,00112 momb) B 1,0 Ma ACN. PeakUMOHHYH CMeCh MepeMelrBaJu
npu 67°C B TedeHue 4 uacor. [locrye oxylaxieHua CMeChb pacnpenelanim
MEXIY paszBaBileHHON COJISHOM KUCJIOTON " STUJIAalLEeTaTOM.
OpraHMyecKuii  CJIOM  NPOMEIBAJIM  HACHIUEHHBM  PacTBOPOM  XJjopunaa
HaTpusd, CYWNJIN Han Be3BOOHBM cylsdaToM HaTpud )2
KOHUEHTPUPOBAJIN. HeounueHHBIN NpoOOyKT oumnman ohtcliies
xpoMaTorpaduelrt Ha CuImMkKaresie C MCIOJb30BaHMEM CMeCH STUIaneTaT-—
TEeKCaHbl (7:3), royydas 3- (5-6poMnupuanH-3-umn) -3-[4-(7-[2-
(TpMMeTMHCMHMﬂ)3TOKCM]M6TMH-7H—HMppOHO[2,3—d]HMpMMMHMH-4—Mﬂ)—
1H-nupasos-1-un] nponaHHUTPUJI B BuUOe MpakTuuecky Oenoro TBepnoro

pemecTBa (225 M, 67,66%). XX/Macc-ChnekTp (M+1)": 524,526: 1y
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gMP (400 MHz, CDCl;): & 8,90 (¢, 1H), 8,80 (c, 1H), 8,70 (c,
1H), 8,42 (c, 1H), 8,40 (c, 1H), 8,00 (c, 1H), 7,50 (m, 1H),
6,82 (m, 1H), 5,81 (M, 1H), 5,75 (c, 2H), 3,70 (m,1H), 3,60 (M,
2H), 3,42 (m, 1H), 1,00 (M, 2H), 0,08 (c, 9H).

Crammsa 3: 3-(5-BpoMnupuauH-3-ui)-3-[4- (7TH-nupposo[2, 3-
d] nupummanH-4-un) -1H-nupason-1-1mi1] NnponaHHNTPUI

3- (5-BpomMnupuanH-3-ui) -3~ [4-(7-[2-
(TpmmeTmncmnwn)9ToxCM]meTmn—7H—nMppono[2,3—d]nMpManMH-4—Mn)—
1H-nupas0oJ-1-ni] npornaHHNTPUII (0,220 1©, 0,000419 wmojyb) B HOXM
(9,0 mn, 0,14 monb) m TOYK (9,0 mia, 0,12 MoJsp) NHnepeMemMBaan IIpU
KOMHATHOU TeMmrepaType B TeueHue 1 dwaca. PeakUMOHHYK CMECh
KOHLEHTPUPOBaJy, Iojydas oCTaTok. HeouuMleHHOe NPOMEXyTO4YHOe
coenuHeHUe pacTBOPAJIM B  MeTaHoJIe (12 ™1, 0,30 moub) "
stunedomammiae (0,2 w, 0,003 wMoses) u nepememyBany B TEUEHUE
HOUM npu KOMHaTHOM TeMriepaType. PeaKLUMOHHYIO cMecChb
KOHLIEHTPMPOBANM B BaKyyMe, I[0Jlydas HEOUYMIEHHBI MNPONYKT, KOTOPLIN
ouniaIn c [IoMoubLK rnpenapaTuBHOMN BOXX, BIIOUPY A CMEeChI0
Bogda:TrpagvenT ACN, 3abydepeHHON TI'MIPOKCUIOM aMMOHNA (pH=10),
nonyuas 3—(5—6pOMHMpMHMH—3—Mﬂ)—3—[4—(7H—HMppOﬂO[2,3—
d] nupymmann-4-ui) -1H-nupasos-1-uil] nponadHEnNTpUI B BUIE aMmopdHOTO
Besioro rnopoika (118 M, 71,36%) . XX /Macc—-Ccrnexkrp (M+1)7":
394,396, 'H SAMP (IMCO-dg¢) & 12,05 (yump.c,1H), 8,98 (c, 1H), 7,0
(c, 1H), 6,50 (M, 2H), 8,50 (c, 1H), 8,10 (c, 1H), 7,80 (c,
1H), 6,98 (c, 1H), 6,21 (m, 1H), 3,90 (m, 1H), 3,70 (M, 1H).

Npumep 430: 3-[4- (7TH-Nuppono [2, 3-d] nupmmanu—-4-un) ~1H-
nupason-l-un]lnenran-1,5-auon

HQ
OH
v—N

S
X
pZ

N
Q~

N

IZ

C MCIICJIb30BaHUEM criocoba, aHaJIOTUUYHOTO ONMCaHHOMY B

npumepe 61 A ynaneHus sammTHOM Tpynnel SEM, Ho ncnonesysa 3-[4-
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(7-[2~ (TpuMe TUIACUIII) 3TOKCK | MeTUII-7H-nuppoJio [2, 3-d] nmpnMmIanH-4-
ni) -1H-nupazon-1-un]nedran-1, 5-ouon u3 npuMepa 428, ykasaHHOe B
3aTOJIOBKE COeIMHEeHMe roJydyanu B Buiae ©6esioro aMopdHOTO TBEpAOT'O
BemecTBa, (25 mr, 70%). 'H AMP (400 MI'u, JIMCO-de¢) 8 8,65 (c,
1H), 8,6 (¢, 1H), 8,25 (¢, 1H), 7,6 (m, 1H), 6,0 (m, 1H), 4,6
(m, 1H), 3,3 (M, 2H), 3,2 (m, 2H), 2,1 (M, 2H), 1,9, (M, Z2H).
Macc-crnekTp (ES): 288 (M+1).
llpumep 431: Buc (rpnpropauerar) 5-(2-unano-1-[4- (7H~-

nuppono [2, 3-d] nupuauu—4-un) -1H-nupason-1-

un] ®TUNa) HUKOTUHOHUTPUIIA

CN
=N
N
w*N
P CN
2TOYK
P
P
N
N" W
CycCrieH3Un 3—(5—6pOMnMpMﬂMH-3~Mn)—3~[4—(7H—nmppono[2,3—
d] mupumuanu-4-wi) -1H-nupazos-1-ui] nponaHHuTpuiia (0,050 T,

0,00013 wmosae) (u3 npumepa 429), IM® (2,0 wma, 0,026 Momnb) wu
umanmpa umHxka (0,1 1, 0,001 wMosip) nJerazupoBay, IponyBas TOK
asora. BareM noBaBJiaam TeTpakuc (TpudbeHnndocdurH) nanaanmi (0)
(0,07 T, 0,00006 MOJIb ) 1] ITOJTYUYEHHYIO cycneﬁsmb ONATh
oerasmupoBaliM as30oToM. PeakKUMOHHYK CMeChb TI'€pMETHYHO 3akKpeBalM U

Harpesamu npu 170°C B TeueHme 15 MMHYT B MMKPOBOJIHOBOJ [edn

(Personal Chemistry). PeakKUMOHHYIO CMECb OCTABJIAJIM OXJlaXOaTbCA U
TBEepOEle  BeuwecTBa OTQMIILTPOBEIBAJINM. O6wenmHeHHBle IMO-dppaxumm
KOHLUEHTPUPOBAJN B BakyyMe. OcTaTok  pacTupasu co CMEeChI0

aTujlauneTaT-IreKCaHel B COOTHOUIECHUM 2!8, 3aTeM C IS TUJIOBEIM SCI)VIpOM

18 yOoaJleHMsa TOBOUHBIX MMPOOYKTOB. HeOouuleHHBM MNPOOYKT ouMmanyu C

MOMOIUIBIO nperiapaTuBHOMN BOXX, BIIOUPY A CMECLI0 BOLA:I'PaIMEHT
aueToHUTPpuIa, comepxauen 0,2% TOVK, nonaydas pauneMmueckoe
yKasaHHOe B 3aroJioBke coenuHeHme (43 wMmr, 59,65%). XX/Macc-

cnextp (M+1)*: 341. 'H sAMP (400 MI'y, [OMCO-dg¢) & 12,60 (yuwmp.c,
1H), 9,10 (c, 1H), 8,90 (c, 1H), 8,80 (c, 1H), 8,50 (c, 1H),
8,42 (c, 1H), 7,78 (c, 1H), 7,10 (c, 1H), 6,30 (M, 1H), 3,90
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(m, 1H), 3,70 (M, 1H).

lpumep 431R un Ipmmep 431S

DHaHTMOMEPH R-5- (2-umaHo- [4- (7H-nupposo (2, 3-d] nupumuanH-4-
i) —1H-nupaszos—-1-ui] 3Tnjl) HUKOTUHOHNTPWII nu S-5-(2-umaHo-1-[4-
(7H—HMppOHO[2,3—d]HMpMMMﬂMH—4—MH)—1H—HMpaSOH—1—
M) 3TWUJI) HUKOTUHOHUTPUIT pas3nenanu meronoM BIOXX Ha XMpaJjibHoM
KOJIOHKE .

Ilpumep 467: Buc (rpudpropauerar) -3- (3-ammuodpennn) -3-[4- (7TH-

nuppono[Z,3—d]nupununma-4—nn)—1H—nupason-1-nn]nponauuuwpuna

CN
N—N
// NH;
2TOYK
[
>
N
N" H

Cragua 1: 3-(3-Hurpodenmi)-3-[4-(7-[2-
(TpYIME TUMJICUIIMIT) 3TOKCY ] MeTui1- TH-nuppoJio [ 2, 3-d] nupuMmnanH-4-ni) -
1H-nupazoy—-1-u1J] NporaHHUTPNUI

K 4—(1H—ﬂMpa30ﬂ—4-Mn)—7—[2—(TpMMeTMﬂCMﬂMH)3TOKCM]M€TMH—7H—
nuppoJio [ 2, 3-d] nmpummansy (0,500 1T, 0,00158 w™Mosme) B 8,0 M
cyxoro ACN poBasnsmm IOBY (0,24 mu, 0,0016 monb) C MOCJERyROULNMM
noGaepneHreM (22Z)-3- (3-uurpodbenus) akpunonurpuna (0,36 o, 0,0021
Monb) B 2,0 mMa ACN. PeaxkuMoOHHyl CcMecb Harpesanu npm 67°C B
TeuyeHre 18 wacor. CMech OXJlaxOaly OO KOMHaTHOM TeMneparTyps, U
pacrpenesianam Mexny pazbaBJIeHHOU COJISHOM KMCJIOTON 1t

STuJlauneTaToM. OpI‘aHI/ILIeCKVUZ cJiom NNPOMBIBAJIM HaCEUWEeHHBEM pPacTBOPOM

xJjopunga HaTpud, cymmanu Han ©0e3BOOHEM CyJabdaToM  MATHUA U
KOHUEHTPUPOBAJIN . HeouunmeHHBIN NPpOOyKT ouunav basuw-
xpoMaTorpaduen Ha cunukarese c MCHOJIb30BaHNEUM cMecHu

sTUaleTarT-reKcaHsl B COOTHomeHuu 6:4, nosaydas 3- (3-HuTpodeHms) -

3—[4—(7—[2—(TpMMeTmncwnMn)GTOKCM}MeTmn—7H—nMppono[2,3—

dl nupuMmnantH-4-un) -1H-nupas3o0s-1-un] NponaHHUTPpMJI B BUIE  TEMHO-

opaHxeBOTrO Macra, (688 Mmr, 88,65%). XX/Macc-cnexTp (M+1)": 490.
Crammsa 2. 3-(3-AMuHObeHUJT)-3-(4-7-[2-

(TpMMETMHCMﬂMﬂ)STOKCM]-7H—HMppOHO[2,3—d]nMpMMMHMH—4—Mﬂ—1H—
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nMpas3oJsi~1-ui) NPonaHHuTPUIl

3-(3—HMTpO®eHMH)—3—[4-(7—[2—(TpMMeTMﬂCMHMH)BTOKCM]MGTMH—
7H-rmpposo (2, 3-d] nupuMuanH-4-un) -1H-nupazon-1-mi1] nponanHU TP
(0,630 r, 0,00129 Monb) pPaCTBOPAJIM B 3TaHOJIE (65 M, 1,1 momns),
merasMpoBAHHOM as30TOM, M 3areM J00aBAANM Najiaanm (0,55 r,
0,0052 wmousb) (10% Ha yrjge). PeakUMOHHYIO CMeChb OINATbH NPOAyBaJi
asoToM, M =aTeM 3arpyxaJju BO BCTpAxuBaoumMi annapart Ilappa nOpy
nasjeHur 50 ¢T/xB.moiM Bomopona Ha 60 MMHYT. PeaxKlUMOHHYK CMeCh
UIIBETPOBANIM M KOHUEHTpUPOBaJaM, NoJydad 3- (3-amuHo-dpeHm) -3- (4~
7~[2—(Tpmmemmncmnmn)eTOKcm]—7H—nmppono[2,3—d]nMpManMH—4—Mn—1H—
nupasosi-1-1JI) NpornaHHuTPMa B  Buie OeCuBeTHOTO MacJa (550 wmr,
95,92%), XX/Macc-crnexkTp (M+1)": =460.

Cramua 3. Buc (Tpudbropauerar) 3-(3-ammHobenwmn)-3-[4-(7H-
rmuppouio [2, 3-d] nupummnnH-4-mi) - 1H-nupasosi-1-ni] npornaHHuTpuIia

C wucrnoaebz30BaHMeM crnocoba, aHaJJIOTMUHOTO TIPUBEIEeHHOMY B
npumepe 61 A yoalleHus sammTHOM Tpynne  SEM, YykaszaHHOe B
3aTOJIOBKE COEOVHEeHMe roJiydyasu B Buile amMopdHoro Oesjoro TBEeploro
semecTBa. XX/Macc-crnekTp (M+1)*: = 329; 'H AMP (400 MI'u, [IMCO-
de) & 12,61 (yump., 1H), 9,00 (c, 1H), 8,80 (c, 1H), 8,50 (c,
1H), 7,78 (m, 1H), 7,25 (m, 1H), 7,18 (M, 1H), 6,85 (M, Z2ZH),
6,02 (M, 1H), 3,78 (M, 1H), 3,60 (M, 1H).

Npumep 468: Tpupropauerar N-(3-(2-umano-1-[4- (7H-
nuppouno [2, 3-d] nupymagya-4-un) -1H-nupason-1-

un] srun) bennn) auerammna

CN
N—N o)
P HN—{
TOYK
N™SI

|
k N/ H

Cramms 1. N-(3-(2-umaHo-1-[4-(7-[2-
(TpMMeTMﬂCMHMH)3TOKCM]M€TMH—7H—HMppOHO[2,3—d]nMpMMMHMH—4—Mﬂ)—
1H-nupazon-1-un] aTunbenns) aueramMmn

K 3—(3—aMMHo®eHMH)—3—[4—(7—[2—(TpmmeTmncmnmn)STOKCM]MeTMn—

7H—HMppOﬂO[2,3-d]HMpMMMﬂMH—4—MH)*1H—HMpaBOH—1—Mﬂ]HpOHaHHMTpMﬂy
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(0,070 r, 0,00015 momb) (m3 npumepa 467) B cyxom [IXM (1,0 mm,
0,016 monb) mobammsanu TEA (0,042 mi, 0,00030 mousib) . PeakxkUMOHHY
cMech oxJaxnajy Ha JenaHon BaHe u mobaBisanu aueTmaxsopun (0,016
mii, 0,00023 MoJsip). PeakKUMOHHYK CMECH llepeMeumBajd M B TeUEHNE 30
MMHYT, pasbaBliAaM BOOON! M OSKCTparMpoBanM sTujaueraroMm (2x).
O6bedMHEeHHEEe OpTaHuuecKMue CJIOM [POMBIBAJIM HAaCHIEHHBM pPacTBOPOM
xJjiopuna HaTpusd, cyumamu  Han  ©0e3BOOHEM CyJbdaToM  MarHus,
OUILTPOBANMM M KOHLUEHTPMPOBAJIM B BakKyyMme, nojydas N-(3-Z-umaHo-

1—[4—(7—[2—(TpMMeTmncmnmn)STOKCM]MeTmn—7H—nMppOHO[2,3—

d]nMpManMH—4—Mn)-lH—nMpaBOﬂ-l-mn]9Tmn®eﬂmn)aueTaan B BUIOE
GecuBeTHOTO Macra, (65 wmr, 85,08%), XX/Macc-cCrnekrTp (M+1)": =
502.

Cramms 2. TpudTopauerar N-(3-2-lUuaHo-1-[4-(7H-nupposno[2Z, 3~
d) nupumyanH-4-usn) -1H-nupason-1-ui] aTundeHnst) anerammna

C wucnosb30BaHueM crnocoba, aHaJOTMUHOTO [PUBEIEHHOMY B
npuMepe 61 mis  yJaleHusa BauMTHOM rpynnel  SEM, yKasaHHOE B
3aTOJIOBKE COeNMHEeHMe [oJiydyasu B Buae 0esioro amMopdHOTO TBEpAoTo
pemecTsa (40 mr, 68,9%), XX/Macc-cnektp (M+1)%: = 372, H aMP
(IMCO-dg) & 2,61 (ymmp., 1H), 9,05 (c, 1H), 8,79 (c, 1H), 8,44
(c, 1H), 7,85 (c, 1H), 7,55 (c, 1H), 7,48 (m, 1H), 7,24 (M,
1H), 7,10 (M, 2H)), 6,05 (m,1H), 3,70 (M, 1H), 3,48 (M, 1H),
1,98 (c, 3H).

INpumep 470: Tpudpropauerar 4-(2-lUmano-1-[4- (7H-nuppono[2,3-

d]nupuunnun—4-un)-1H—nupa30n-1-nn]smun)TMOQeH-Z—xapdonumpMna
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Cramusa 1. 4-BpomM-2- (OUBTOKCHMMeTUJ) TModeH

CMmecs 4-BpomTuoden-2-kapbansgerun (1,2 r, 00,0063 MOJIb) B
stagone (10 wmi, 0,2 Monb) ofBpabareBany xjgopuioMm ammonusa (0,42

r, 0,0078 monb) u »TUnOpTOodOopMMaToMm (1,2 r, 00,0078 MoJib) . CMecCh
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nepememvBasu npu 60°C B TedeHrMe 2 YacoB. PeaKUMOHHYI CMECh
Tacuay ROIOM M DKCTparvMpoBaaM  2TUIIALETATOM. O0BbenVMHEHHEN
OpTaHMYEeCKMl  CJIOJ  TPOMBIBAJM  HACHIEHHEM  PacCTBOPOM  XJIOpMZA
HaTpu4, CymmJIn Han cyJibbaTom MarHuA, dnJIb TPOBAJU u

KOHLEHTPUPOBaMM, nojydas 4-6poM-2- (IM3TOKCUMMETWI) TMOQEeH B BUIE
macna (1,3 p, 81% ). 'H AMP (400 MHz, CDCls): & 7,22 (c, 1H),
6,99 (c, 1H), 5,68 (c, 1H), 3,63 (xB., 4H) 1,24 (T, 6H).

Cragusa 2. 5- (IusToxkcuMeTUN) TnodeH—-3-kapbanbiernn

PacrBop 4-OpomM-2- (OM3TOKCUMETIWII) TMOdEeHa (500 WM™, 0,002
MOJb) B npoctoMm sdupe (5 mia, 0,05 mosbp) oxyaximanm OO -78°C. K
5TOMYy PacTBOPY HOGaBIAMM no kKanjam 2,5M pacTBop H-OyTMIIMTMUA B
rexcane (0,83 Mi). PeakumoHHy© CMeCb nepememueasu npu -78°C B
Teuenme 1 uaca. K peaxkumoHHOM cmecu nobasnsamm IM® (0,4 1, 0,000
Mone) npu -78°C u cMech IlepeMewyrBammM B TedeHMe 30 MUHYT.
PeaKUMOHHYIO CMEChb TacuiyM BOOOM M DBKCTpAarnMpoBanu 3TUJIaUEeTaTOM.
OfbLeIMHEeHHEe OpIlaHMUYecKue CJIOM MPOMbBIBAJIM HACHIUEHHBEM PacTBOPOM
XJIOpUOa HaATPUA, Cywaw Had cyJaesdaTom MarHuUs, QUIBTPOBanIM MU
KOHLEHTPUPOBAIX. HeOouMIEeHHs OCTaTOK ouYMualmn KOJIOHOUHOW QJau-
xpoMarorpaduen, noaydas 5- (ouaTokcuMeTu1) TModpeH-3-kapbanbaerni
B Bume Macrna (170 mr, 42,0%). Tlo HaHHBM 'H AMP ofpasyioTca IOBa
pasIMUHEIX peTrVoM3oMepa aibhervia M Mx He palessum; (npyMedaHue:

XVMMUYeCKHUe CIOBUI'U B CIIEKTpEe AMP npencTaBJIEeHb] TOJIBKO OJIA

OCHOBHOTO M30MEpa) 'y gMP (400 MHz, CDCls): & 9,85 (c, 1H),
8,05, 7,7 (c, 1H), 7,45, 7,15 (c, 1H), 5,7 (¢, 1H), 3,65 (M,
2H), 1,25 (M, 2H).

Crama 3. (2E)-3-[5- (In3TOoKCUMETWIT) —3 - TUEHNII ] aKPUJIOHNTPUI

K pacTeOopy IuMsTuiaUMaHomMeTuIpocpoHarTa (100 M, 0,0008 mMomb)
B TT® (2 wmu, 0,02 wMomb), oxJaxieHHoMmy no 0°C, noGaensamm IO
karnsMm 1,0M Tper-OyrTokcun xanusa B TI'e¢ (0,8 mu) . BaHo ybupanmn u
pEeaKLMOHHYID CMeChb HaTpeBajM IO KOMHATHOM TeMrepaTyphl B TedeHue
30 MMHYT. PeaklUMOHHYK CMeCh OXJaxiann no 0°C m @poBarnaAaM IO
KarJjsaM pacTBOP 5- (nuaToKcuMe TN ) TModeH-3-Kkapbankaneruna (170 wmr,

0,00079 wmome) B Tre¢ (2 wmia, 0,02 wmosk). PeaxkuMOHHYIO CMeCh
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nepeMemMBanyM B TedYeHMe  HOuYM IIPpM  KOMHATHOM  TeMmneparype.
PeakKUMOHHYI CMEChb Ppacrpenessay Mexiy BOAOM U STUJIalLeTaTOoM.
OBbeNMHEHHBE DBKCTPAKTH I[MPOMBIBAJM HACHIUEHHEM pPaCcTBOPOM XJiopuIa
HaTpu4, CYyUUJIN Han cyJibbaTomMm MarHu4g, dusbTPpOBANN U
KOHLEHTPUPOBAaJM. HeouMleHHBI OCTaTOK OUMmAaiM KOJOHOYHOM Qusm-
xpomaTorpaduein Ha cuiamkarese, SJIOMPYs CMECbhbK B3TulaleTarT:IeKCaH,
1:5, nonyyas (2E)-3-[5-(musTokCcuMeTUs) ~3-TUEHNJI] aKPUJIOHMTPWIT B
Bune macna (160 mr, 84,9%). 'H AMP (300 MHz, CDCls3): & 7,4-7,0
(M, 3H), 5,65 (M, 1H), 4,2 (M, 1H), 3,65 (M, 4H), 1,25 (M, 6H).

Cramus 4. 3-[5-(IusToxkcumeTwm) -3-TueHmin-3-[4-(7-[2-
(TpmmeTmncmnmn)9TOKCM}M€TMH—7H—nMppono[2,3—d]nMpMMMﬂMH—4—Mn)—
1H-nupazon-1-ni] npornadHuTPnII

K pacTBOpPY 4- (1H-nupazon-4-un)-7-[2-
(TpUMe TMIICUIIMIL) 3TOKCK | MeTmI1- TH-nuppoJio [ 2, 3-d] nupuMranHa (200
mr, 0,0007 mosnr) B ACN (2 mn, 0,04 monb) noGaBisanm (2E)=3-[5~-
(OIM3TOKCUMETUIT) —3-TUeHW ) akpusaonuTpun (160 Mo, 0,00067 wMOJB)
(cMeck peruomsomepoB) u IBY (80 mxj, 0,0005 mosnp). PeakuMOHHYIO
CMeCh TrepeMeurBanu B TedYeHue Houu, 3aTeM n[oOaBjsM BOOYy U
NponyKT BSKCTparuposanu sTwiaueTaroM. OObelMHEHHBIE 3KCTPAaKTH
MPOMBEIBAJIM  HACHIIEHHBIM pPaCTBOPOM  XJIOpMOa HaTpusA, Cywwmanm Hal
cyibdaToM MarHWUA, OQUILTPOBANM M KOHLEHTPUPOBaNM. HeOouMleHHbIN
OCTATOK OYMIaiM KOJIOHOYHOM Qusm-xpoMaToTrpaduer Ha Ccuimnkarese,
smoupys cmeckio 50% EtOAc/rexcad), Mnojydas 3-[5- (DU TOKCUMETWII) —
3-myenHun] -3-[4- (7-[2- ( TPUMETUIICUIJIVII) STOKCHU | MeTMJI- 7H~
nmppodso [2, 3-d] nupyMmuanH-4-un) - 1H-nupa3os-1-ui] NponaHENTPUII (160
mr, 43%). 'H AMP (400 MHz, CDCl;): & 8,92 (c, 1H), 8,41 (c, 1H),
8,29 (yuup., 1H), 7,45 (m, 1H), 7,41 (&, 1H), 7,15 (c, 1H),
7,05 (m, 1H), 6,82 (M, 1H), 5,74 (&m, 2H), 3,74 (m, 2H), 3,71
(M, 8H), 3,59 (m, 1H), 1,32 (m, 4H), 0,95 (M, 2H), -0,08 (c,
9H); Macc-cnexkTp (ES):553 (M+1).

Cramnmsa 5. 3-(5-%opMmuin-3-Tuenun)-3-[4-(7-[2-
(TpmmeTmncmnmn)9TOKCM]M€TMH—7H—nMppono[2,3—d]nMpMMMnMH—4—Mn)—
1H-nupazos-1-unn] NponaHHUTPKMII

PacTBOD 3-[5- (ousTokcuMeTus1) —3-Tuennn] -3-[4-(7-[2-

(TpMMeTMHCMHMH)9TOKCM]M€TMH-7H—HMppOHO[2,3—d]HMpMMMﬂMH—4-MH)—
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1H-nupaszona-1-un]nponaHuurpuna (70 Mr, 0,0001 monb) B TI'® (1 wMuT,
0,01 wmoms) oOpabareiBanaum 1M HCl B BOIe (400 MkJ). PeaKUMOHHYIO
cMech repeMemuBasy IpY KOMHaTHOM Temneparype. [loGaeasm BOOY M
NPOAYyKT 3KCTparupoBany 3TuiaueraToM. OObEeAMHEHHBIE  OKCTPAKTE
MPOMEIBAJM HACHIIEHHEM PAacTBOPOM XJjopuiaa HaTpus, Cywaan  Hal
cynbbaToM MarHusd, OWIBTPOBaJM M KOHLEHTPMpPOBaJM, MOJyHas 3-(5-
@opmmn—3—TmeHmn)—3—[4~(7—[2—(Tpmmewmncmnmn)GTOKCM]Mewmn—7H—
nMppono[2,3—d]nmpmmmnMH—4—Mn)—1H—nmpa30ﬂ—1—mn]nponaHHMTpmn B
BMOe roJiyTBepnoro ocrarka (60 mr, 98%). H AMP (400 MHz, CDCls):
& 9,96 (c, 1H), 8,89 (c, 1H), 8,44 (M, 2H), 7,46 (1H), 5,73 (c,
2H), 4,15 (M, 1H), 3,73-3,43 (M, 3H), 1,35 (M, 1H), 1,01 (M,
2H), 0,03 (c, 9H); Macc-cnekTp (ES): 479 (M+1).

Cramusa 6: 5—[(E)-(TmnpoxcmwMMHo)MeTmn]—3—Tmeﬂmn—3—[4—(7~
[2—(Tpmmemmncmnmn)3ToxC%]meTmn—7H~nmppono[2,3—d]nMpMMMEMH—4—
i) -1H-nrpas3os-1-ui] NpornaHHuTPUII

PacTBOp 3- (5-popmmn-3-rmueHmi) -3=[4- (7-[2~
(TpMMeTmncmnmn)STOKCM]MeTMH—7H—nMppono[2,3—d]nMpMMMnMH—4—Mn)—
1H-nupasoJsi-1-uy) nponaHuuTpmia (65 Mr, 0,00014 mMomb) B MeTaHoOJe
(2 mi, 0,05 Monb) obBpabaTeBaly I'MIPOXJIOPUIOOM TMAPOKCUMIIAMMHA (11
mr, 0,00016 mosas) u OukapOOHATOM Kauusd (23 mr, 0,00023 w™Moub).

PeakUMOHHYIO CMEChHb rrepemMemrBpanim Irpn KOMHAaTHOM TeMriepaType B

TeyeHme 4 uvacoB. JoBaBisam BOoOy M MNPOAYKT BSKCTParnMpoBaJM
STUJIAaLeTaTOM. OBbeOVHEeHHEe  BKCTPaKTh  [NPOMBIBAJM  HACHUEHHBM
pacTBOPOM  xJjopuia  HaTpusd, cymmsy ~ Hag cyiabdaTomM  MarHus,
bMIbE TPOBAN " KOHLEHTPUPOBAaJu, noJjiyyas 3-5-[(E) -

(PMHpOKCMMMMHO)MeTMn]—3—TM€HMH—3—[4—(7—[2—
(TpMMeTmncmnmn)9TOKCM]M6TMH—7H—nMppono[2,3—d]—nMpMMMnMH—4—Mn)—
1H-nupas30si—-1-1J] IPONaHHNTPWI B BUIE NOJYTBEPOOTO Macja (60 wmr,
89,5%). (HeoummeHHHIN nponyKT comepxan ofa wu3oOMEpa OKCuMa U
Takxe oba permomsoMmepa TuodeHa). Macc-CcnexkTp (ES): 494 (M+1).

Cramusa 7: 4-(2-UmaHo-1-[4-(7-[2-
(TpMMeTMﬂCMHMﬂ)9TOKCM]M€TMH—7H-HMppOHO[2,3-d]ﬂMpMMMﬂMH—4—Mﬂ)—
1H-nupason-1-mi] 3Tui) TModpeH-2-KapOOHUTPUII

K cmMmecu 3—5—[(E)-(PMﬂpOKCMMMMHO)MeTMH]—3—TM€HMH—3—[4—(7—

[2—(TpMMeTMncmnmn)9TOKCM]M€TMH-7H—nMppono{2,3—d]nMpMMMHMH—4—
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ui) -1H-nupaszon-1-unl] nponaHHnTpuia (70 M1, 0,0001 MOJIb ) B
nupuonue (1 w1, 0,01 mosb) #oOaBsIAIM MeTaHcyJbdoHunxgopun (100
mrjg, 0,001 wmone). Cmech nepememmpanun npu 60°C B TedeHue 2
yacor. JoBaBasaaM BOOy M IMNPOAYKT B3KCTparvMpoBaM ITUNALETATOM.
O6benrHeHHble 3KcTpakTe npomeBann 0, 1IN HCLl, HacChlleHHEM pacTBOPOM
conu, CyWMIn Han cynbbdaToMm MaTHuA, bunbTpOBaIN "
KOHLEHTpUpOBAJN, noJjiydas 4- (2-umaHo-1-[4-(7-[2~-
(TpmmeTmncmnmn)GTOKCM]MeTmn—7H~nMppono[2,3—d]—nMpManMH—4—Mn)—
1H-nupaszon-1-un] 2Tuin) TnopeH-2-kapOOHUTPMJI B BUIOE HEOHUMIEHHOT'O
nponykra (30 mr, 44%). Macc-cnexrTp (ES): 476 (M+1).

Cramnsa 8: TpudpropauerarT 4- (2-umaHo-1-[4- (7H-nuppono[2, 3-
d]HMpMMMHMH—4—MH)—1H~HMpa30ﬂ~l—Mﬂ]STMH)TMO@eH—Z-KapGOHMTpMHa

CMmechb 4—(2—umaHO—1—[4-(7—[2—(TpMMeTMHCMHMH)STOKCM]MGTMH“
7H-Hmppono[2,3—d]nMpMMMﬂMH—4-MH)-1H“nMpaBOﬂ—l-MH]STMH)TMO@@H‘Z-
kapBonurpuna (50 mr, 0,0001 mose) B XM (2 i, 0,03 monb) u
TOYK (1 mi, 0,01 mosw) mnepemeumpayu B TedeHue 1 daca. JVCxXonHoe
BeleCcTBO 13PacxoObBaJIOCh, " 0Bpasz30BEIBAJIOCH neJjieBoe
METUITUAPOKCK coeluHeHue. CMeChb KOHLEHTpupoBasjM B BaxkyyMme IJA
yvnaneHusa TOYK. HeouumeHHOE MPOMEXYyTOWHOE COeInMHeHNEe pacTBOPAJIN
B meTanose (3 wmia, 0,07 mounb) m obpabaTeBanu 3TUJIEHIOMAMMHOM (1
MJT, 0,01 MOJIb ) CMmecshb nepemMewMBaan B TEeYeHNEe HOUM U
KOHLIEHTPMPOBAaJN B BaKyyMe. MMpooyKTel  O4YMIAJIN c TOMOUB O
npenapaTuBHOM BIXX susompoBaHue ACN: Boma C 0,2% TOYK, nonydas
IBa perMouM3OMepa YyKas3aHHOTO B 3aroJjloBke CoOeluHeHns B BUIAS
amopdHOoTO 6Besoro Teepnoro BemecTsa (30 wMmr, 60%). H aMP (500
MIu, IMCO) & 8,95 (c, 1H), 8,76 (c, 1H), 8,48 (c, 1H), 8,06 (c,
1H), 8,04 (c, 1H), 7,70 (m, 1H), 7,05 (m, 1H), 6,25 (M, 1H),
3,80-3,60 (M, 2H); Macc-cnextp (ES): 346 (M+1) .

Ilpumep 471: Tpupropauerar 5- (2-umano-1-[4- (7H-muppono[2, 3~

d]nupnnnnuu-4—un)—1H-nupason-1-un]awun)muo@en—Z—xapGonumpuna
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BLImeNeHHOe B KadecTBe BTOPOTO peruomsoMmepa B npumepe 470,
yKasaHHOe B 3aTOoJIOBKe COeOMHEeHMe BhAeJAJM B BuIe amMOpOHOTO
Genoro TBepmnoro BemecTBa (4 wMmr, 8%). 'y gMP (500 MTI'u, IOMCO):
9,0 (¢, 1H), 8,75 (c, 1H), 8,50 (c, 1H), 7,95 (c, 1H), 7,65 (c,
1H), 7,45 (¢, 1H), 7,0 (&, 1H), 6,45 (v, 1H), 3,8 (&an, 2 H);
Macc-crniexkTp (ES): 346 (M+1).

Npumep 472: Tpupropauerar 3-[3- (Mopbonmu-4-
unxapéouun)@eaun]-3-[4—(7H~nuppono[2,3—d]nupuuunuu-4—un)-1H-

nupason-1l-un] nponaHHUTPUIA
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Cramusa 1: 3-(2-umaHo-1-[4-(7-[2-
(TpMMeTMHCMHMH)3TOKCM]M€TMH—7H-HMppOHO[2,3—d]HMpMMMﬂMH—4—MH)—
lH—nMpaBOﬂ—l-Mn]STmn)GeﬁsoﬁHaH KMcJgoTa

K pacTeopy Me TUJI 3-2-umaHo-1-[4-(7-[2-
(TpMMeTMHCMHMH)3TOKCM]M€TMH-7H-HMppOHO[2,3—d]nMpMMMHMH—4—MH)—
1H-rnupaszon-1-un] sTunbeHsoara (50 mr, 00,0001 Moup) (roJsiydeH Kak
B npumepe 61) B MeTaHoJse (2 M, 0,05 Mosib) MeasieHHO no0aBiIsaIM
ruppokcua Jurtus (1 mr, 00,0001 Mosie) B Bome (1 mi, 0,06 moub).
JoBapnaay BOIOYy M TakXe HEKOTOpoe KOJUYEeCTBO 1IN HC1l gpoBaensaam OO
nosyuyeHus cJabo KUCJIOTO pacTBopa. BOIHBIA CJIOM BKCTpaIrMpoBalu
STUJIALETATOM. OBbeIUHEHHBE DBKCTPakKTH Cyuuau  Hall cynbdpaToM
MarHus, OQUJILTPOBAJIM M KOHUEHTPUPOBAJM, I[OJydas 3-(2-umaHo-1-[{4-
(7—[2—(TpMMeTMﬂCMHMH)9TOKCM]M€TMH—7H—HMppOHO[2,3—d]nMpMMMﬂMH—4—

i) -1H-nupason-1-mi] 5Tus) 6eH30MHYI0 KUCJIOTY B BMOE HEOYMIIEHHOTO
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ocraTrka (35 Mmr, 72,0%). Macc-cnekrtp (ES): 489 (M+1).

Cranusa 2: 3—[3—(Mop@onMH—l—MnKapﬁoHMH)@eﬂmn]—3-[4-(7—{[2—
(TpMMeTMHCMHMﬂ)9TOKCM]M€TMH}—7H-HMppOHO[2,3—d]HMpMMMHMH—4—MH)—
1H-nupaszos-1-uj] npornaHHnTPMII

K pacTeopy 3-(2-umaHo-1-[4-(7-[2-
(TpMMeTMﬂCMﬂMﬂ)9TOKCM]M€TMH—7H—HMppOﬂO[2,3'd]HMpMMMHMH-4-Mﬂ)—
1H—nmpa3on—1—mn]STMH)GeHSOﬁHoﬁ xucaorel (40 mr, 0,00008 monbk) B
oMe (1 i, 0,01 wmoaws) nobGapisanm rexkcapTopdbochar N,N,N', N'-
TeTpaMeTMH—O—(7—a8a66HBOTpmaBOH—1—MH)ypOHMH (36 wmr, 0,000095
MOJIb ) n DIPEA (30 wMkn, 0,0002 wMoOJB) . PeakKUMOHHYK CME€ChH
nepemewviBamy B TedeHue 10 MMHYT 1 3aTeM noGasnanu mopdosmH (10
mr, 0,00012 Momb) ¥ TIOJIYYEHHYI CMeChb I[epeMeurpasm B TeueHue 3

yacoe. MHoBaBJAaM BOLYy M TMPOAYKT 3KCTParupoBany >STUIaleTaTOM.

OBbenMHeHHbe opraHudyeckmne SKCTPaKTH [MPOMEIBaJIN 1N HC1,
HaCHIEHHEIM PacTBOPOM  COJH, cymmJIii Hal CcynbdaToM  MarHUd,
buneTpOBAIU u KOHLEHTpUpOBan, rnoJsiydas 3-[3- (mopdosmH-1-
MﬂKap@OHMﬂ)@eHMH]~3"[4"(7"{[2-(TpMMeTMﬂCMHMﬂ)9TOKCM]M€TMH}"7H-
nmppono[Z,3—d]nMpManMH—4—Mn)-1H-nmpason—l—mn]nponaHHMTpmn B
pune HeouumeHHoro (40 mr, 88%) nponykra. Macc-cnextp (ES): 558
(M+1) .

Cramisa 3: Tpubropauerar 3-[3- (MopdosmH-4-
MﬂKapGOHMn)@eHMﬂ]—3~[4—(7H—HMppOHO[2,3-d]HMpMMMﬂMH—4*Mﬂ)—1H—
nupasoJ-1-wi] nponaHHnuTpuia

C  ucrnojab30BaHueMm criocoba, AaHaJOIMYHOIO TINpPpUBEANEHHOMY B
npuMmepe 61 @i yOaneHus  BalMTHOW  TPyIMs SEM, ykasaHHOe B
2aTO/IOBKE COENMHEHMe BhIOeJNANM B BuIe amopdHoro Oeyloro TBEPOOT'o
pemecTBa (18 mMmr, 50%). Yy gMP (400 MI'u, IMCO): 9,05 (c, 1H),
8,75 (c, 1H), 8,44 (c, 1H), 7,85 (ump., 1H), 7,665 (c, 1H),
7,55-7,35 (M, 3H), 7,15 (¢, 1H), 6,15 (M, 1H), 3,85 (M, 1H),
3,65-3,4 (m, 6H), 3,25 (M, 2H), 3,05 (M, 1H); Macc-cnekTp (ES):
428 (M+1).

Ilpnmep 482: Tpupropauerar 3- (5-penunnupuaua-3-un) -3-[4-
(7H-nuppono[2,3—d]nupunnnun-4-nn)—1H—nnpason—1—un]nponannumpwna
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Cramma 1: 3-(5-¢enunnupunuu-3-mna)-3-[4-(7-[2-
(TpMMeTMHCMﬂMH)9TOKCM]M€TMH"7H—HMppOﬂO[2,3—d]HMpMMMﬂMH—4-MH)-
1H-nupasosn-1-mi] npornaHHnTPnII

K pacTeopy 3- (5-6poMnvpuanH-3-ui) -3-[4-(7-[2~
(TpmmeTmncmnmn)9TOKCM]M@TMﬂ—7H—nMppono[2,3—d]nmpManMH—4—Mn)—
1H-nupazoi-1-mn]nponaHHurpuna (143 npuMepa 429) (60 mr, 0,0001
Mosib) B 1,4-muoxkcane (2 mn, 0,02 mosb) noGaBiaim beHMIOOPOHOBYIO
kucaoTry (15 wmr, 0,00012 wmosnb) u GukapboHar HaTpusa (30 wr,
0,0003 wmoms) B BOme (0,5 wmi, 0,03 wmoJb). IlosydeHHYyIO CMeChb
nerasmpoBalu C MCIIOJIb30BaHUEM asora. JoBaBnanm
TeTpakuc (TprubeHmIdoChnH) nasnsanmn (0) (10 wmpr, 0,00001 wmoab) wu
onaTh GapGOTUPOBaJM a30T dYepes PeakUMOHHYK CMeCb. PEakUMOHHYIO
cMech HarpeBasu npu 80°C Ha wMmacsaHOW OaHe B TedeHMe 1 uaca.
JobGaBnanu BOIY 1t MNPOOYKT 3KCTParMpoBaim 3TUJIaLEeTaTOM.
OBbenMHEeHHbBe DKCTPAaKTh [1POMBIBAJNIM HACHILEHHBIM pPacTBOPOM XJIOpMIA
HaTpusd, CYHINJIA Hanl cynbbaToMm MaIrHuH, duneTPOBANU u
KOHLEeHTpUpoOBaun, noJjiydyas 3—(5—@8HMHHMpMﬂMH—3—Mﬂ)—3—[4—(7-[2—
(TpMMeTMHCMﬂMﬂ)9TOKCM]M€TMH-7H—HMppOHO[2,3—d1HMpMMMﬂMH—4—Mﬂ)-
1H-nupasoJsi—-1-1i] NponaliHuTPen (50 Mr, 80%) B BUIE HEOUMUEHHOTIO
nponykTa. Macc-cnexkTp (ES): 522 (M+1).

Cramus 2: TpudropaueraT 3- (5-peHunnupuouy-3-ui) -3-[4- (7H-
HMppOHO[Z,3—d]HMpMMMﬂMH—4—Mﬂ)—1H—HMpaBOH—1—Mﬂ]npOHaHHMTpMﬂa

C wucnoanz0BaHueM crnocoba, aHaJOTUYHOTO [PUBEIHEHHOMY B
npuMepe 61 Ons8  yIOajeHMA BaWMTHOVW  IPYMIb SEM, yKaz3aHHoOe B
2aTONIOBKE COeNMHEeHMe BHIEJANM B Buie amopdHoro Oeyioro TBEpAOTO
pemectTea (20 mMmr, 40%). ly gMp (400 MI'y, JOMCO): 9,15 (c, 1H),
8,85 (c, 1H), 8,80 (c, 1H), 8,65 (c, 1H), 8,45 (c, 1H), 8,22
(c,1H), 7,85 (ymmp., 1H), 7,67 (m, 2H), 7,45 (M, 2 H), 7,43 (M,
1H), 7,15 (c, 1H), 6,25 (M, 1H), 3,95 (mm, 1H), 3,80 (mm, 1H),
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3,0 (M, 1H); Macc-cnexktp (ES): 392,1 (M+1).
Npumep 486: TpupTopauerar 3- (5-amnEMAnupuanH-3-un) -3-[4-

(7TH-nuppono [2, 3-d] mupuMuauH-4-un) -1H-nupason-1-un] nponanEuTpuna

CN
—N
N\ 7/
N—N
//, <§
N™ S\
lN/ u TOYK

Cragusa 1: 3-[4—(7—[2—(TpmmeTmncmnmn)STOKCM]MeTwn—7H—
nwppono[2,3—d]nMpManMH—4—Mn)—1H—nwpason—1—mn]-3—5—
[ (TPUMETUIICUITUIT) 3 TVHNUIT] MUPUAVIH - 3~MJINPONaHHNTPUII

PacTBOp 3~ (5-6poMnupuanH-3-umi) -3-[4-(7-[2-
(TpMMeTMHCMﬂMﬂ)9TOKCM]M6TMH-7H—HMppOHO[2,3~d]HMpMMMﬂMH-4"Mﬂ)-
1H-nupasos-1-ui] nponaHHuTpuia (ns npumepa 429) (0,080 1,

0,00015 mosns) B TEA (0,300 ™y, 0,00215 wMomne) ZIerasupoBasy

azsoToM, U BaTem gobaBnanu umommn Meau (I) (0,005 r», 0,00003
MOJIb ) , (TpUME TUIICUIINIT) alle TUJIeH 1% xJopun
euc (TpudbeHundbocdrH) nannaamsa (II) . PeakuMOHHYK CMeCb TE€PMETUUHO

3aKphHBaiyM B NPOOUDPKE U [epeMelrBajy Npy KOMHATHOM TeMnepaType B
TeyeHue HouM. [IOJIYYEHHHEIM YEepHHM pPacTBOpP pachnpenensanam Mexny
Bomodt (10 M) M STWUIOBEM 20upoM. OpPTaHMYECKMUM CJIOM MPOMBIBaJM
HACBIEHHEM pPacTBOPOM XJoOpMAa HaTPusd, Cyww Hazx CcylibdaToM
MarHma U KOHILIEHTPUPOBaJN B BakKyyMe, roJsiydyas 3-[4-(7-[2~
(TpMM@Tmncmnmn)STOKCM}MeTmn—7H-nMppono[2,3—d]nMpManMH—4—Mn)—
lH—HMpaSOH-l—MH]—3—5—[(TpMMeTMHCMﬂMﬂ)9TMHMH]HMpMﬂMH-3—
WIINMPONaHHNTPWIJI B BUOE XeJITOrO Macja (60 Mmr, 72,6%), XX/Macc-
crexTp (M+1)7:542).

Cramua 2: TpudropauerTar 3- (5-sTuMHUINUPUONH-3-mi1) -3~ [4- (7TH-
nmppono[2,3—d]nwpmmmnMH—4—Mn)—1H—nmpason—1—mn]nponaHHMTpmna

3—[4—(7—[2—(TpMMeTMﬂCMHMH)9TOKCM]MGTMH—7H-HMppOﬂO[2,3-
d]nmpmmmnma—4—mn)-1H—nmpa30n—l—mn]—3—5—
[ (TpVIME TMJICUIIWIT) D TVHWUI ] IMPUAVH~ 3 =UJINPONaHHU TP (0,050 T,
0,000092 wMoss) pacrBopsam B IOXM (5,0 M, 0,078 wmonwb) u TOYK

(2,0 wmna, 0,026 wosb). PeakuuoHHy© CMeChb [epeMeumBan npu
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KOMHaTHOM Temreparype, B TedeHme 90 MMHYT ¥ KOHUEHTPMPOBaJIM B
BakyyMe. CyxOi OCTATOK, PaCTBOPEHHBI B MeTaHoJle, OXJjaxnasM Ha
JlensHol GaHe ¥ 0oGaBJAIM pacTsop Iuapokcun kanma (0,482
0,00859 mosib) B Meranosie (10 mn, 0,2 MOJb). PeakUMOHHBN PacTBOP
nepeMewyviBagym B TedeHue 30 MMHYT, KOHLEHTPMPOBAIN U HEeOUUIEHHBIM
NPOoOyKT OuMiiajM C [IOMOUBIO npenapaTtueHoM BOXX, osimovpys CMecChi
pona:rpamvent ACN c 0,2% TOYK, nosydas yKasaHHOe B 3aT'OJIOBKE
coemuHeHnue B Buie 6Oesoro amopdHOro TBeprmoro BsemecTBa (15 wMr,
35,85%). XX/Macc-crnexkrp (M+1)7:340, 'y aMP (400 MrI'u, JIOMCO-dg):
12,1 (yump.c, 1H), 9,02 (c, 1H), 8,80 (c, 1H), 8,70 (m, 2H),
8,48 (c, 1H), 8,00 (c, 1H), 7,80 (m, 1H), 7,15 (&, 1H), 6,20
(M, 1H), 4,82 (c, 1H), 3,90 (M, 1H), 3,70 (M, 1H).
Npumep 488: Tpupropauerar 3-[5- (penunrro) nupnaun-3-un] -3~

[4-(7H-nuppono[2,3-d]nupununun-4-un)-1H-nupason—1-

o
n= NN

A

ui] nponaHHUTPUIA

TOYK '\%\ N
L2 N

Crammsa 1: 3-[5- (®enunTuo) mupuont=-3-usn]-3-[4-(7-[2-
(TpMMeTMHCMﬂMﬂ)9TOKCM]M€TMH—7H—HMppOHO[2,3—d]HMpMMMEMH-4—MH)—
1H-niupaszos-1-ua] npornaHsuTPn

K 3- (5-6pomnupuanH-3-umn) -3-[4-(7-[2~
(TpMMeTMHCMHMH)9TOKCM]M€TMH—7H—HMppOHO[2,3—d]HMpMMMHMH~4—Mﬂ)-
1H-nupaszosn-1-wi1] NponaHHUTPUIY (0,130 1, 0,000248 wMousb) n3
npumepa 429, cramsa 2 B CyxoM 1,4-IMoKCaHe (1,60 ™y, 0,0205
MOJIb ) nodasnanu DIPEA (0,085 wi, 0,0004% wMomB). PacTrOp
neTrasypoBaj¥ as30TOoM, C IoclenyioumMm HnobaBJIeHMEM (9, 9-mumeTnn-9H-
kcaHTeHn-4, 5-noumi) 6uc (ompeHnnpocoémra) (0,007 T, 0,00001 wmoub),
6uc (aubensununeHaleToH) nannamva (0) (0,0036 r, 0,0000062 mosb) u
Bexnsonrmona (0,025 wmua, 0,00025 monb). PacTBOp ONATh NPOIOyBasu
asoToM. PeakUVOHHYK CMech B TepMeTHMUHO 3aKpHTOM Npodupke

Harpesanau INpu KUIeHUn C O@paTHbIM XOJIOOIUJILHMKOM B Te4deHUe 3
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YacoB. PeakKUMOHHYI CMech pasbaBiany 3TwialeTaToM, [NPOMBIBasM
BOOOM (2x), HaCHIEHHEIM pPacTBOPOM  COJIU (1x), CymuJM  Haxn
cynebdaToM MarHus, OUIBTPOBaJM, U pPacTBOPUTEJL ylapupaan B
BakyyMe. HeouMiieHHBIM T[POIOYKT pacTupasy CcO CMeChid TeKCaH-
sTunaueTar 2:1, nosydasa 3-[5- (peHmnTro) mupuanH-3-wmi] -3-[4- (7~
[2-(TpMMeTMHCMﬂMH)3TOKCM]M€TMH—7H-HMppOﬂO[2,3—d]HMpMMMﬂMH-4—
ni) -1H-nupason-1-un] nponanunTpun (110 mr, 80%). XX/Macc-crexkrp
(M+H)": m/z = 554,2.

Cramma 2: TpudrTopauerarT 3-[5- (beHuaTHO) IUpMANH-3-un] -3~ [4-
(7TH-nuppouio [2, 3-d] nupuMmuanH-4-ui) - 1H-nmupaszosn-1-mi1] npornaHHnTpuIiia

3-[5- (beHmaATMO) MupuanH-3-un] -3-[4-(7-[2~
(TpMMeTMHCMﬂMﬂ)9TOKCM]M€TMH-7H—HMppOHO[2,3—d]HMpMMMﬂMH—4~MH)—
1H-nupasosn-1-uia] nponaHHnuTpu (0,110 r, 0,000199 MOJIb )
pacrBopAmm B IOXM (5,0 s, 0,078 wmosp) um TOVK (2,0 mn, 0,026
MOJIb), M CMEeChb MNepeMelrBa M [Py KOMHATHOW TemnepaType B TeueHue
1 waca. PacTBopuTesb yHaJjAnM B BaKyyMe, U [OJIyUEHHHM OCTaTOK
pacTBOPAAM B MeTaHoJIe (5,0 wm, 0,12 woJaw), wu znobaBaaiu
srunenoammd (0,1 wMn, 0,002 wMonk). OTy pPeakUMOHHY CMeCh
rmepeMeunmpBasyM TPV KOMHATHOM TeMmnepaType B TedeHue HO4UM. CMeChb
KOHLEHTPUPOBAJM B BaKyyMe, M HEOUMUEHHBM TMPONYKT OouMmany C
noMmouwsin XKX/Macc-cnexkTpoMeTpun (pH=2), noJydyas yKas3aHHoOe B
3aTOJIOBKE COeIMHeHMe B BuUIe aMOpOHOTO TBEPOOTO BemecTea (62 Mmr,
58,07%). 'H AMP (400 MI'u, JIMCO-d¢): 12,80 (c), 9,10 (c) 8,87
(m), 8,60 (c), 8,50 (c), 8,43 (c), 7,82 (c), 7,78 (M), 7,39
(M), 7,25 (M), 7,18 (m), 6,20 (M), 3,84 (M), 3,70 (Mm). XX/Macc-
cnexTp (M+H)": m/z = 424,15.

Npumep 491: 3—(5—Mop¢onun-4—unnupunnn-3—un)—3—[4-(7H-

nuppono [2, 3-d] nupymmmanr-4-un) -1H-nupason-1-un] nponanHMTPUI

(o]
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Cramusa 1: 4-(5-BpoMnpuimH-3-uJ1) MOPOOJIMH

K pactBopy [3,5-mmbpomnupnanHa (1000 wMmr, 0,004 wmoab) B
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1, 4-nuoxcaHe (8 My, 0,1 mosb) noGaBnanm mopdosmH (400 mr, 0,004

MoJsb) wu Tper-6yrokcun Hatpua (400 Mo, 0,004 wmosip). UYepes
peakUMOHHYK CMech BapboTupoBaIn asorT. HobGaBnanu
TeTpaKMc(TpM@@HMH@OC@MH)Haﬂﬂaﬂmﬁ (0) (200 wMr, 00,0002 MoOJB) WU

azoT DapbOTMPOBAJM depes CMeCh napy MuHyT. CMech Harperan Ipu
80°C B TeueHMe HOUM. PeaklMOHHYK CMeCb OCTAaBJISJM OXJjiaXmaTbCs IO
KOMHAaTHOM TeMIepaTypsl ¥ 3aTeM pacnpelnessaam Mexny BOINOM U
sTuaneTaToM., OpTaHMYECKMUN CJIOV [POMBIBaJM HACBIEHHEM pPacTBOPOM
XJIOPUA HaTpus, Cywaay Han cyiabdaToM MarHms, punLTpOBAIK U
KOHLEHTPMPOBAaJN, rnosydas  HEOUMIIEHHEM  OCTAaTOK. Heounlie HHBIA
NpOmoyKT oduwanu ¢ nomomeio FCC Ha cuamkarese, SJ0MPOBaHME CMECHIo
EtOAC:TexkcaH B coorTHomenmum 1:1, nonyuas 4-(5-6poMnupuOnH=-3-
wil) MopdosiMH B BUIE BA3KONO Macla (400 wMr, 40%). ly gMP (400
MI'u, CDCls): 8,2 (c, 1H), 8,1 (c, 1H), 7,2 (c, 1H), 3,8 (m,
4H), 3,2 (M, 4H).

Cramus 2: 5-MopdonmH-4-MIHMKOTVHAJbOSTUL

PacTeOop 4- (5-OpoMnupuaviH-3-ui)MOPQOIMHa (100 wMmr, 0,0004
MoJib) B npocTom sdupe (2 wmia, 0,02 mousb), oxJaxneHHel no -78°C,
obpabarsiBamu 2, 5M pacTBOPOM H-ByTunauTua B TexkcaHe (0,2 i) u
nepeMeuneany B TedeHue 1 daca. K sTON CcMecu nobaByaaM 10 KajlaMm
oMo (0,5 wn, 0,006 mosb). PeakuMOHHYKO CMeChb T'acuin BOJOM U
skCcTparupoBanay osTuiaueraroM. OOBEeIMHEHHBE OpTaHMdeckne  CJou
MPOMEIBAJIM HACHILEHHBEIM PacTBOPOM XJjOpMiaa HaTpus, Cylman  Hal
cysnbbaToM MaTHMSA, OuIbTPOBa/M UM KOHUEHTPUPOBaJM, [OJydad 5-
MOPQONIMH-4 -MIIHMKOTMHAJIb AT (70 Mmr, 90%) B BMIOE HEOUMIIEHHOTO
npomyxra. 'H $IMP (400 MIu, CDCls): 10,1 (c, 1H), 8,0 (c, 2H),
7,6 (c, 1H), 3,8 (M, 4H), 3,2 (M, 4H).

Cramusa 3: (2E)-3-(5-Mopbosmu=-4-manmpuanH-3-1il) aKpUJIOHNTPUII

K pacTBopy AM3TMILMaHOMeTUIdocHoHaTa (70 mr, 0,0004 MOJIB)
B TI'e (2 wMn, 0,02 wMome), OXJaXIEHHOMY IO 0°C, nobasnanam 10
xanisM 1,0M pacToBp Tper-OyTokcuma xamms B TI'O (0,50 wu).
OxJjaxnaouyio 6aHo ybOupany ¥ pPEeaxkUMOHHYK CMeCbhb Harpesamm IO
KOMHATHOM TeMmrnepaTypsl B Tedenume 30 MMHYT. PeakUVOHHYI CMeCh
oxnaxnanyu Jgo 0°C u nodamBiaam IO KallJlAM pPacTBOP 5-mopdonmH-4-
WAHMKOTUHaMbnernna (70 wmr, 0,0004 wmome) B TI'® (2 M, 0,02

MOJIb) . PEaKLMOHHYI CMeCh [epeMelyBasy Npy KOMHATHOM Temneparype
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B TeueHMe 4 UYacoORBR, TacCuUJIM BOOOW M BKCTParMpoBaay 3TUjlaleTaTOM.
OBbenvHeHHBEe OpTaHuMUeCKMe CJIOM [POMBIBAJIM HAaCHUEHHBM pacTBOPOM
XJOpMOa HaTpUsd, CyWwaaM Hal CcyJesbaToM MarHus, OQuaeTpoBaM U
KOHILEHTPMPpOBaJK, rnoJjiydyas (2E) -3~ (5-MopdonmH-4 -unnupuanH-3-
un) akpusioHutpua (75 mr, 100%) B Bume cMecu UN3OMEPOB; XX /Macc-
crnekTp: 216 (M+1).

Cramus 4: 3-(5-MopdonuH-4-munnupuaonu-3-ui) -3-[4-(7-[2~-
(TpMMeTmncmnwn)STOKCM]MeTMﬂ~7H—nMppono[2,3—d]—nmpmmmnMH—4—Mn)—
1H-nmpazosa-1-ui] nponaHHuTPu

K pacTBOpY 4- (1H-nupazon-4-un)-7-[2-
(TpmmeTmncmnwn)9TOKCM]M@TMH—7H—nMppono[2,3-d]nmpManMHa (120
mr, 0,00038 moswn) B ACN (10 miu, 0,2 monb) u (2E)-3-(5-MOpQOnMH-
4-ynnmpuanH-3-wmi) akpusonurpuna (70 mr, 0,0003 wmosk) (cmechb
nsoMepor) mobBasmamm JIBY (50 wmkn, 0,0003 wMosb) M NOJIYYEHHYIO
cMech IrepeMemyBany B TedeHMe Houu. CMechb pacrnpenesany Mexny
Bomom u sTujaueraroM. OO6BbelMHEHHBIE OPTaHUYEeCKMe CJIoOM IPOMBIBasy
HaCBIIEHHEM PAaCTBOPOM XJIOpMIa HaTpus, CymwwaM Hal CyJbdaToMm
MarHus, OWILTPOBANM M KOHUEHTpUpoBasiu, nosydas 3-(5-mopposmH-4-
MﬂHMpMﬂMH—3~MH)—3—[4—(7-[2—(TpMMeTMﬂCMﬂMﬂ)3TOKCM]M€TMH—7H—
nuppodo [2, 3-d] nupuMmmnanu-4-us) -1H-nypasos-1-11] nponaHHU TPl (200
M, 100%) B BuIOe HEOUMIEHHOTO IIPOOYKTAa; XX/Macc-cnekrp = 531
(M+1) .

Cramsa 5: 3- (5-MopdosuH-4-unnupuonH-3-ui) -3-[4-(7H-
nuppoJso [2, 3-d] nupuMmuanu-4-us) - 1H-nvpas0s-1-1i] npornaHHUTPUII

YkasaHHOEe B Bal'0JIOBKE COeIVHEHMEe MOoJiydasy C MCIOJb30BaHMEM
crnocofa, aHaJOTMYHOTO ONMCAHHOMY B IpuMmepe 61 1a yIaleHus
samMTHOM Tpynnel SEM u BeOesnssm B Bume amopdHoro Gesioro TBEPOOTO
semectsa (18 mrp, 50%). 'H SAMP (400 MIu, JMCO-de¢): 8,8 (c, 1H),
8,6 (c, 1H), 8,4 (c, 1H), 8,2 (c, 1H), 8,0 (c, 1H), 7,6 (&,
1H), 7,4 (M, 1H), 6,9 (a, 1H), 6 (M, 1H), 3,8 (mm, 1H), 3,7 (M,
4H), 3,6 (mm, 1H), 3,1 (M, 4 H); XX/Macc-cnexkrtp: 401 (M+1l).

pumep 496: 3-[5- (Penuncynbdmuunn) nupuame-3-un] -3-[4- (7H-
nuppono [2, 3-d] nupummnauH-4-un) -1H-nupason-1-un] nponavuuTpul, u

pumep 497: 3-[5- (Penuncynbdounn) nupuaun-3-un] -3-[4- (7H-

nuppono [2, 3-d] nupunanH-4-un) ~1H-nupason-1-ua] nponaHHUTPMUA
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K pacrTBopy TpudropaueTara 3-[5- (perRunATmno) NMPUINH-3-1j] -3-
[4—(7H—HMppOﬂO[2,3—d]HMpMMMﬂMH—4—MH)—1H-HMpaSOH—1—
mn]nponanHurpuna (0,050 1, 0,000093 wmosb) wu3 npumepa 488,
cramms 2, B TI'e¢ (1,0 mn, 0,012 mosp) noBabJiAain MCPBA (0,022 o,
0,00013 mose) (0,031 r 77%-HOrO pacrTBopa B Bome) Ha BOIOHO-

JensHoy 6GaHe. PeaxkuMOHHYK CMeCh IlepeMeurpagym B TedYeHNre 1 uwaca

Npy KOMHATHOM TeMmrepaType. HeoummeHHble NPOLYKTEl OouMlanm  C
noMoubi XX/Macc-cnekrpomerpun (pH=10). CoOupanu nBa nuKa:

# 1 - nogaydasa 3-[5- (beHMNICY b OMHMIT) nupuanH-3-un] -3-[4- (7TH-
nmppono[Z,3—d]nMpMMMHMH-4—Mn)—1H~nmpason-1-mn]nponaHHMTpmn (8

M, 19,57%). 'H AMP (400 MI'u, [MCO-de¢): 12,1 (c), 8,89 (m), 8,80
(n), 8,70 (c), 8,62 (c), 8,40 (c), 8,19 (c), 7,70 (M), 7,58
(c), 7,42 (M), 6,90 (c), 6,20 (m), 3,82 (M), 3,65 (M). XX/Macc-
criekTp: (M+H)': m/z = 440,0

# 2 - noJaydasd 3—[5—(@eﬂmncyanOHmn)nMpMnMH—B—Mn]—3—[4—(7H—
nmppono[Z,3—d]nMpManMH—4—Mn)—1H—nMpa30ﬂ—1—Mn]nponaHHMTpmn (21
mMr, 50%). 'H SMP (400 MI'u, [IOMCO-d¢): 12,1 (c), 9,10 (c), 8,86
(M), 8,6 1 (c), 8,40 (m), 7,98 (M), 7,62 (M), 7,58 (m), 6,90
(c), 6,20 (M), 3,82 (M), 3,65 (M). XX/Macc-cnexTp: (M+H)": m/z
= 456,0

pumep 498: 3-[4- (7H-Nuppono [2, 3-d] nupmmpun-4-un) -1H-
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N-
¢

N
L



242

Cramua 1: 3-[4-(7-[2- (TprMeTWUICUINII) ®TOKCKU ]| MeTu-7H~
HMppOﬂO[Z,3—d]ﬂMpMMMﬂMH—4—MH)—1H—HMpa30ﬂ*l-Mﬂ]HeHTaHaﬂb

K pacTBopy 4~ (1H-nupazon-4-un)-7-[2-
(TpMMeTMHCMﬂMﬂ)9TOKCM]M€TMH—7H—HMPPOHO[2,3—d]HMpMMMﬂMHa (100
mr, 0,0003 mosns) B ACN (2 mi, 0,04 Mosib) u IBY (50 mxm, 0,0003
MOJIE ) nobapjagaaM 00  KarjiaMm (2E) —-neHT—-2-eHaJlb (4,O><1O'1 MTIY,
0,00048 wmosnr) B 1 Mia ACN. PeakKUMOHHYI CMECh rnepemMeuBaJim B
TeyeHye 1 wuaca, u 3areM gobaBnAasamM BOOy M TOJYHYEHHYIO CMEChH
sKCTparvpoBasyu STujianeraToM. OObeIVHEHHBE OpTraHudeckue  CJion
MPOMBIBAJIM  HACHUWEHHEM DPacTBOPOM  xJjiopuna Harpud, Cymlnan  Hal
cybbaToM  MarHMA, bunsbTpOoBaNM M KOHLEHTPUPOBAaJM, roJly4dasd
HeOUMIIeHHBM TIPOAYKT B BUIe I'nipaTa. XX/Macc-CrexkTp (M+H)": m/z
= 400.

Cramnsa 2: 3-[4-(7-[2~ (TpUMeTUIICUIINI) STOKCK | MeTUJI-TH-
nMppono[Z,3-d]nmpmmmnMH-4-Mn)—1H-nmpa30n—1—mn]neHTaH—l—on

Cmechb [3-[4—(7~[2—(TpMMeTmncmnmn)ewoxcm]MeTmn—7H—
nmppono[Z,3—d]nMpMMMﬂMH—4—Mn)~1H—nmpa30n—l-mn]neHTaHaﬂﬂ (50 mr,
0,0001 wmoJab) B MeTaHoJe (2w, 0,05 wmouJb) obpabaTeBaIN
TeTparmngpobopaToM HaTpuAd (8 MT, 0,0002 MOJIB) . CMmech
rlepeMemwBall NpyM KOMHATHOW TemrnepaTtype B TedeHNe 1 wuyaca, wu
zaTeM JHOBABJISAM BOLYy M IPOOYKT 3KCTparvMpoBadyM 3TWjaleTaToM.
OBbLeMHEeHHEE OpTaHMUYeCKMe CJioM T[IPOMBIBaJM  HACBIIEHHEM pPacTBOPOM
xJjopuOa HaTpus, Cyuwwm Han cyJaepdaToM MarHuA, pusLTpOBANIM U
KOHLEHTPUPOBAaJY, MoJydas LeJIeBOM MPOAYKT B BUIAE Macja. XX/Macc-—
cnexTp (M+H)': m/z = 402.

Cramusa 3: C MCIOJIb30BaHUEM cnnocoba, aHaJoI'MYHOT'O
OnMMcCaHHOMY B npuMmepe 61 nna yhajleHUsd 3amMTHOM Tpynns  SEM,
yKasaHHoe B 3aroJIoBKe COelNVHeHue BhOeJAIM B BUIS aMopdHOTO
Gesioro Teepioro BemecTsa (6 mr, 20%). 'y gMP (400 MI'u, IMCO): §
8,65 (m, 1H), 8,60 (m, 1H), 7,55 (c, 1H), 6,95 (c, 1H), 4,50
(yuup., 1H), 4,4 (M, 1H), 3,4 (M, 1H), 3,2 (M, 1H), 2,1 (M,
1), 1,8-2,0 (M, 3H), 0,7 (v, 3H); XX /Macc-crnektp (M+H)": m/z =
272.

Npumep 499: Merun 3-[4- (7TH-nuppono [2, 3-d] nupymmanu-4-un) -

1H-nupason-1-un] nenTunkapéoHar
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Cramnsa 1: MerTwui 3*[4'(7—[2—(TpMMeTMﬂCMHMﬂ)GTOKCM]MeTMﬂ—7H—
nmppono[2,3—d]nMpManMH—4—Mn)—lH—nMpa30ﬂ—1~Mn]neHTmnKapﬁoHaT

K pacTBopy [3—[4—(7—[2—(TpMMeTmncmnmn)9TOKCM]M€TMH-7H—
HMppOHO[Z,3—d]nMpMMMﬂMH—4—MH)—1H—nMpa30ﬂ—1—Mn]HeHTaH-l—OHa (50
mr, 0,0001 wmosb) wun3 npumepa 498, cramma 2 B nupuamHe (1w,
0,01 mose) noBaBnsanam MeTUIxJoOpdopMMaT (30 wmxJ, 0,0003 wmogb).
PeakLMOHHYIO CMeCh T[epeMelrBagy B TeueHue 3 dacoB, HOOABJIAMM
BOIY u NpoOyKT BKCTparnpoBany  STUJIALETATOM. OBObenMHEeHHBEe
opranuueckue cJsiou npomeBasm 1N HCl, HacChHWEeHHEM PacTBOPOM COJIM,
cymmamu Han cyibdaToM MarHus, QUIbTPOBanIM UM KOHUEHTPUPOBAJN,
nojgydas MEeTWJT 3-[4-(7-[2~ (TpUMETUIICUIINIT) BTOKCU ] Me T~ 7H-

nmppono[Z,3—d]nMpManMH—4—Mn)—1H—nmpason—l-wn]neHmmnKapGOHaT B

pune nosyreepnoro ocrarka (30 mr, 50%). XX /Macc-criekrp (M+H)":
m/z = 460.
Cragusa 2:

YKkasaHHOe B BaTroJIOBKEe COeIMHEeHMe MOoJiydasnu C MCNOJIb30BaHneM
criocofa, AaHaJOTMUYHOTO ONMCAHHOMy B TMpumepe 61 1na yHaleHus
samMTHOM Tpynnel SEM u BuOENAAM B BuOe aMopdHOTo Gesyioro TBEPHOTO
BemecTra (8 wMr, 20%). ly gMP (400 MI'u, HOMCO): & 12,0 (yuup.,
1H), 8,65 (m, 1H), 8,35 (c, 1H), 7,65 (yump., 1H), 7,600 (c,
1H), 7,0 (c, 1H), 4,4 (M, 1H), 4,0 (m, 1H), 3,8 (M, 1H), 3,6
(c, 3H), 2,1 (m, 1H), 2,2 (M, 1H), 1,95 (M, 2H), 0,75 (v, 3H);
KX /Macc—-crnexkrp (M+H)": m/z = 330.

Npumep 500 (a) : (1E) -3~ [4- (7H-Tuppono [2, 3~d] nupymmanu-4-

un) -1lH-nupason-1-un] nesraHanb OKCUM
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Cragua 1: (lE)—B—[4—(7—[2—(TpmmeTwncmnmn)STOKCM]MeTMn—7H—

nuppodto [2, 3-d] nupuMunnH-4-ui) -1H-nupason-1l-min]neHradanb OKCKUM

K pacTBOpPY 3-[4-(7-[2- (TpuMe TUIICUIINI) DTOKCU ] MeTUI-7TH~
nmppono[Z,3—d]nMpManMH—4—Mn)—1H—nmpa30n—l—mn]neHTaHanH (60 wmr,
0,0002 monb) w3 npumepa 498, cragus 2 B MeTaHOJE (2 mn, 0,05
MONb) LOBABIANM TUOPOXJOPUI TuIOpoKcuiamuHa (16 wMmT, 0,00022
MoJib) ¥ Buxapbonar kamusa (22 wmr, 0,00022 MOJIb) . PeaKUMOHHYI
cMech repeMeurBany [pY KOMHATHON TeMmrnepaType B TedeHNre 2 4acos,
nodapJsanm BOLOY U NPOAYKT SKCTpaIrnMpoBasnu 2TUJIaLEeTaTOM.
OBbenMHeHHble 3KCTPAaKTH [1POMBIBAJM HACHIIEHHBIM PacTBOPOM XJiOpKMIa
HaTpus, CywmnJu Han cynbdaToM MaTHUA, duyb TpOBAM "
KOHLEHTpUpoOBaau, rnoJjiydas (1E) -3-[4-(7-[2~-
(TpMMeTMHCMﬂMH)3TOKCM]M6TMH—7H—HMppOﬂO[2,3—d]HMpMMMﬂMH—4—MH)—
1H-nupaszson-1l-un]rneHTaHallb OKCKMM B BuiAe TIOJYTBEPHOTO OCTaTKa (50
MP, 80%). XX/Macc-cnexTp (M+H)': m/z = 415.

Cranusa 2:

C ucrnoJsib30BaHueM crnocoba, aHaJIOTUYHOTO  ONMCAHHOMY B
npumMepe 61 Ona  yhaJjieHUsA samuTHoOM Tpynnel SEM, ykas3aHHOe B
3aTONIOBKE COENVMHEeHVe BHISJAJM B Bule aMopdHoro Oesjoro TBEeplnoro
pemecTea. 'H AMP (400 MIu, IMCO): & 12,0 (ymmp., 1H), 8,6 (M,
2H), 8,2 (M, 1H), 7,5 (m, 1H), 7,1 m 6,5 (v, 1H), 4,6 (M, 1H),
4,4 (m, 1H), 2,6-2,8 (M, 2H), 1,8 (m, 2H), 0,65 (T, 3H);
KX /Macc-cnexrp (M+H)': m/z = 285.

Npumep 501 (a) : (1E) -3-[4- (7H-IImppono [2, 3-d] nupmmpuu—4-
un) -1H-nupason-un] nedranane O-METMJIOKCHMM, M

Npnmep 502 (a) : (12) -3-[4- (7H-IInppono [2, 3-d] nupymmmpua—4 -

un) -1lH-nupason-l-un]l nenranans O-METMIOKCUM
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Cramous 1: (1E)—3-[4—(7—[2—(TpMMeTmncmnmn)9TOKCM]MeTMH—7H~

HMppOﬂO[2,3—d]nMpMMMﬂMH—4—MH)—lH—HMpaBOﬂ—l—MH]HeHTaHaﬂb O-
METUJIOKCUM U

(1Z)—3~[4—(7—[2—(TpMMeTMﬂCMﬂMﬂ)9TOKCM]M€TMH-7H—

nmuppodio [2, 3-d] nupuMuanba-4-uia) -1H-nupason-1-ui] neHTaHasib O-
MeTUJIOKCUM
K pacTBoOpyY 3-[4-(7-[2- (TPUMETMIICWIINI) DTOKCHK ] METUJI~ TH=

nupposo [2, 3-d] nupyMyanH-4-ui) -1H-nupasosn-1-wui] neHTaHarns (70 mr,
0,0002 momb) B MeTaHosie (2 mi, 0,05 mosyp) mobaBiyAnM TUIAPOXJIOPNUI
MeToKCuaamMmHa (19 mp, 0,00022 Mome) u 6BukapboHar kammsa (22 Mr,
0,00022 wmoJb). PeakUMOHHYIO CMECh I[epeMeurBanyM Ipu KOMHAaTHOU
TeMrnepaType B TeudyeHue 2 Yacos, AoOaBaAaM  BOOYy M NPOHOYKT
SKCTparvMpoBanu o2TujaueTaTroM. OObedMHEHHBe BSKCTPaKTh [NPOMbBIBaJIM
HaCBILEHHBIM PAaCTBOPOM XJiopMIa HaTpus, CymwmaM Hald CyJbdaTom
MarHus, buneTpoRBanM ¥  KOHLUEHTPUPOBAJIY, nonyuasa 3-[4-(7-[2-
(TpmmeTmncmnmn)—STOKCM]MeTMﬂ—7H—nMppono[2,3—d]nMpManMH—4—Mn)—
1H-nupasos~-1l-wi]nenradHans O-METWJIOKCKMM B Bulie CMeCKH KM3O0MEpOB
(70 mMmr, 90%) Kak HEOUMIUEHHBM IMPOOYKT. XX /Macc—-cnexkTp (M+H) *:
m/z = 429.

Cragus 2:

YkazaHHOe B 3al'oJIOBKE COeIVHEHME I[0JIydasy C MCIIOJIb30BaHMEM
criocofa, aHaJIoOTUYHOTO ONMUCaHHOMY B IpuMmepe 6l s yhajneHud
samMTHONM Tpynnel SEM 1 BBOEJAIM B BuOe aMOPQHOTO Besloro TBEPpOOoTro
BemecTra (4 mMr, 25%). Uzomep 1, 'H gMP (400 MI'y, IMCO): & 8,7
(c, 2H), 8,3 (¢, 1H), 7,6 (¢, 1H), 7,3 (r, 1H), 7,0 (c, 1H),
4,6 (M, 1H), 3,3 (c, 3H), 2,8 (M, 2H), 1,9 (M, 2H), 0,8 (T,
3H) ; XX/Macc-CrnexkTp (M+H)": m/z = 299; Vsomep 2 (3 wmr, 22%), H
AMP (400 Mru, IOMco): & 8,7 (c, 2H), 8,3 (c, 1H), 7,6 (c, 1lH),
7,0 (¢, 1H), 6,7 (v, 1H), 4,5 (M, 1H), 3,3 (c, 3H), 2,8-3,0 (M,
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2H), 1,9 (M, 2H), 0,8 (T, 3H); XX/Macc-crnexTp (M+H)": m/z =
299.

Npumep 503: Tpupropauerar 4-[1-(4,4-gubpoM—-1l-aTunbyr-3-eH-
1-un) ~1H-nupason-4-un] -7TH-nuppono [2, 3-d] nuprraans
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Cramnsa 1: 4—[1—(4,4—Hm@pOM—l—eTmn6yT—3—eH—l—Mn)—1H—
nmpason—4—mn]—7—[2—(Tpmmewmncmnmn)eTOKcm]MeTmn—7H—nMppono[2,3-
d] nupuMnInH

K pacTBOPY 3-[4-(7-[2- (TPVMETUIICUIINIT) 3TOKCY ] MeTUI-7TH~
HMppOHO[Z,3-d]HMpMMMHMH—4—Mﬂ)-1H-HMpa30ﬂ—1-MH]ﬂeHTaHaﬂH (300
mr, 0,0008 mosb) B OXM (4 M, 0,06 MoOJB), OXJAXIOEHHOMY IO o°ec,
nobarnsaiu TpudeHnndpochdmH (800 MT, 0,003 MOJIb ) 1%
yeThpexbpomucTeil  yrnepon (500 wmr, 0,002 wMoJb). PeakUMOHHYIO
cmech nepememmpas npu 0°C B reuenue 10 MmHyT, HOOBaBJIAIM BOLY U
SKCTParMpoBau 3TUJIaLEeTaTOM. OBbe OV HEeHHbBIE opraHudYeckue
SKCTPaKTH MPOMBIBAJM HACHIIEHHBM PacTBOPOM XJIOpMIA HATpMA, CYWN
Han cyibdaTom MarHus, drJIE TPOBAJIN " KOHLIEHTPUPOBAaJN.
HeouMlleHHB [OPOOYKT odYMmaln C IIOMOUBIO npenapartusHou XX-Macc-
cnexrpomMeTrpun (ACN, BoIna NH4OH), nonydasa 4-[1-(4,4-onbpom-1-
sTmnéyT—B-eH-l—Mn)—lH—nMpason—4—Mn]—7—[2—
(TpmmeTmncmnmn)STOKCM]MeTmn—7H—nMppono[2,3—d]nMpManMH B Buune
aMOpdHOTO TBEPIOIO BeuwecTBa (50 wMmp, 10%). 'H aMp (400 MI'u,
cpcls): 8 8,9 (c, 2H), 8,4 (c, 1H), 8,3 (c, 1H), 7,4 (m, 1H),
7,3 (c, 1H), 6,9 (M, 1H), 6,4 (M, 1H), 5,7 (c, 2H), 4,2 (M,
1H), 3,6 (M, 2H), 2,8 (M, 2H), 2,1 (M, 1H), 2,0 (M, 1), 1,0
(M, S5H). XX/Macc-cnextp (M+H)": m/z = 556

Cramns 2:

C ucnoJb30BaHuMeM  crnocoba, aHaJOTUUYHOTO  OMNUCAHHOMY B
npumepe 61 @A yOasleHNA samMTHOM Tpynnel SEM, ykKas3aHHOE B

23T OJIOBKE COedMHEHue BBIOEJIAJIIM B BUIE aMOp@HOI‘O BesoT0 TBEepOoro
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BemwecTBa (8 wmr, 40%). 'H aMP (400 MI'u, JIMCO): & 8,8 (c, 2H),
8,4 (c, 1H), 7,7 (ymmp., 1H), 7,2 (yump., 1H), 6,5 (T, 1H), 4,4
(M, 1H), 2,6 (m, 2H), 1,8 (m, 2H), 0,8 (v, 3H); XX/Macc-cHnexkTp
(M+H)": m/z = 426

Npumep 506: Tpudpropauerar 4-[1-(1-2™un6yr-3-uu-1l-un) -1H-
nnpason-4-un)] -7H-nuppono [2, 3-d] nupmraronna

N
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Cramusa 1: 4~[l—(1—9TMH6yT—3—MH-1—MH)—1H—nmpason—4—mn]—7—

[2—(TpMMeTMﬂCMﬂMH)9TOKCM]M€TMH—7H—HMppOHO[2,3—d]HMpMMMHMH

PacTBOpD 4-[1-(4, 4-mubpom-1-3TundyT-3-eH-1-wi) -1H-nmpaso-
4—Mn]-7—[2—(Tpmmewnncmnmn)swoxcm]MeTmn—7H-nMppono[2,3—

d] nupuMmmavina (20 mr, 0,00004 mosp) (M3 npumepa 503, cramusa 1) B
TT® (1 s, 0,01 mosb) npu -78°C obpabareBanu 2,5M pacTBOPOM H-—
yrtumamuTua B rexcaHe (0,032 mim) . CmMeckp repeMewrBaiM Ipn -78°C B
revyenme 1 uyaca ¥ 3aTeM [PM KOMHATHOM TeMnepaType B TedeHue 1
yaca. PeaxkUMOHHYIO CMech racuiau Bojou (1w, 0,06 monb) m 1N
HCl. PeaKLUMOHHYIO CMeCh pacrpelessnay MexIay BOIOW M oTujaleTaToM.
OpraHM4yeckuil 9SKCTPaKT [MPOMBIBAJY HACBEHHEM PacTBOPOM XJIOpKMAa
HaTpus, CYWNII Hano cyJsibdaToM MaTHUA, bunbTpOBAIN "
KOHLEHTpUpOBaJyu, onaydas 4-[1-(1-mmunByr-3-mH-1-ua) -1H-nupazosn-
4—Mn]—7—[2-(TpmmeTmnCMﬂmn)STOKCM]MeTMH—7H—nMppono[2,3—
dlnupuMnauH B BUIE MOJIYTBEPIOTO BEWECTBA (12 Mr, 80%). XX/Macc-
criekTp (M+H)": m/z = 396.

Cranusa 2:

C ucnojib30BaHueM crnocoba, aHaJIOPUYHOTO  ONMCAaHHOMY B
npuvMepe 61 nna  yHnanexHus samuTHOM Tpynnel SEM, ykasaHHOE B
3aTOJIOBKE COEeaMHeHMe BHOENANIM B Bule amopdHoro ©OeJyioro TBepAoro
BemecTra (4 wMmr, 30%). 'y gMpP (400 MI'u, IOMCO): & 12,2 (yuup.,
1H), 8,8 (c, 2H), 8,4 (¢, 1H), 7,6 (c, 1H), 7,1 (c, 1H), 4,4
(m, 1H), 2,8 (M, 3H), 1,9 (M, 2H), 0,8 (v, 3H); XX /Macc-crnexkTp
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(M+H)": m/z = 266

Npumep 516: (R) -3-[3- (3Tuncynedponnn) penmn] -3-[4- (7H-
muppono [2, 3-d] nupummpana-4-un) ~1H-nupason-1-ua] npOnaHHUTPUI ¥
(S)—3-[3—(3wnncyn5¢ouun)¢enun]—3-H—(7H-nuppono[2,3-d]nupununun-

4-un) -1H-nupason-1-un] nponanHEUTPUI
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Cramusa 1: 1-BpomM-3- (3TuiTno)O0eH30J

Nomsran (0,46 wia, 0,0058 wmMosne) mnobGaBiasyiM K CyCHNeH3un 3-
epomtrodpeHona (0,50 mm, 0,0048 mons), ACN (7,11 mn, 0,136 mMoJb)
u kapbBonara xamwms (2,0 r, 0,014 MOJIb) . PeaKUMOHHYK CMeCh
rnepeMemvBas B TeudeHuMe 2 UacoB Impu KOMHaATHOM TemrepaTrype,
pasbapsaaM STWlaleTaToM ¥ QuIbTpoBasM N8 YHaJeHMA  TBEpPlbX
BemecTB. PeaKUMOHHYI CMeCh KOHUEHTPMpOBaiIM B Bakyyme, nosydas 1
~-6poM-3- (aTuyTHO) BeHs30J B Buae OeCLBETHOTO MacJja 1,0 r. 100%.

Cramusa 2: 1-BpoM-3- (3TUICYJbQOHMIT) OE€HBOJI

MCPBA (2,37 r, 10,6 MMOmnb) mHoOaBJIAIM K PacTBOPY 1-6pom-3-
(ormaTro) Gensona (1,00 r, 4,80 mmosns) B IIXM (10 Mz, 156 mMmomnb),
oxyaxneHHoMmy 1o 0°C. PeakUMOHHYK CMeCh NepeMemyBagy B TeueHue 1
yaca M BaTeM paz0aBJsuM  BOIOOM UM SKCTparupoBaamM Tpu pasa
sTUaleTaToM. OObenMHeHHHEe OpTaHMdYecKue CJIoM Cywwin CyJabdaTom
MaTHUSA, OOUILTPOBANM M KOHLUEHTPUPOBAJNM B BaKyyMe. [ToJTyYe HHEIN
HEOUMIEHHB OCTATOK OuYMIaNM KOJIOHOUYHOM Gusm-xpoMaTorpapuen ¢
MCIONbROBAHMEM CMeCM TeKCaH:TpaaveHT sTuilauerara, nojaydas 1-
BpoM-3- (sTuiCcynbQoHMIT) OEH30J1 B BUIlE fecuBpeTHOTO Macjga 1,1 T
92%, 'H AMP (300 MI'u, CDCls): & 8,09 (m, 1H), 7,8S (m, 1H), 7,78
(m, 1H) 7,45 (7,1H), 3,14 (xeB., 2H), 1,25 (T, 3H).

Cramma 3: (2B u Z)-3-[3- (3Tmicynboormni) deHns] akpruiIoHNTPUII
1-Bpom~-3~ (aTmicyJibdoHMI) OEH30JI (1,3 T, 0,0052 MOJIb )
pacreopamm B IMO (15,0 w1, 0,194 wmouJb) n  noBapaAaaIm  2-

nponenHutpua (0,68 mn, 0,010 mons), TEA (1,4 mn, 0,010 mosb) m
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rpuoennnpocoun (0,23 T, 0,00089 wMmosb). [HoJydeHHBE pPacTBOP
merasupoBaJsy asoToM, M JnobGapjAnM aueTar najalnA (0,07 T,
0,0003 mMosb). PeakuMoHHY© CMeChb ONATbH INEr'asupoBajM 4asoToM 17
sareM HarpeBasu npu 110°C B TIepMeTUYHO 3aKpPBITOM TMpOoOUpKe B
TeueHne 8 uyacoB. Peakuusa 3aBepumaljiacbk o OaHHeM BIOXX, n 3aTteMm ee
OCTABJIAAM  OXJaxmaTbcsa OO KOMHATHOM  TeMmnepaTypel M 3aTeM
pacrnpenessyyM Mexny 2JTwialeTaroM U BOOOM. OpraHM4YecKuy CJION
NPOMEIBAJIM  HACBHIEHHBEM  BOIHBEIM — PacTBOPOM  COJIM, cymmsay — Hal
cynbdaToM MaTHMA U KOHUEeHTpupoBayM. IIPOAYKT OdMLlaJIN FCC Ha
cunmukKaresne, SJOUMpys DEeKCaHOM C TpanveHTOM 3TujlauneTraTa, MoJydad
(2E u 7)=-3-[3- (aTuincynbdoHns) QeHns ] akpMIIOHNTPUI B BUIE
aurTapHoro macya (1,1 r, 92%). XX/Macc-cnexTp (M+H)": m/z = 222.

Cramia 4: 3-[3-(3rtuncynbdonns) denmmn] -3-[4-(7-[2-
(TpMMETMﬂCMﬂMH)9TOKCM]M€TMﬂ-7H-HMppOHO[2,3—d]HMpMMMﬂMH—4—Mﬂ)-
1H-nupaszson—-1-ui] npornaHHuTPull

(2E u  2)-3-[3-(sruncynbdoHnsl) GeHns ] akpUIOHNTPNUII (1,0 1,
0,0045 MOJIb ) oBBeIVNHAIIN c 4- (1H-nupazon-4-umn)-T7-[2-
(TpMMeTMﬂCMHMﬂ)5TOKCM]M8TMH—7H—HMppOHO[2,3—d]HMpMMMﬂMHOM (1,3
r, 0,0041 wmousub) wm IOBY (0,61 wmm, 0,0041 mouss) B ACN (10,0 w1,
0,191 wmoJsb) B aTMochepe asoTa Inpu KOMHATHOM TeMmrnepaTrype.
PeaklLMOHHYI CMeCh IepeMelVBasyM Ipy KOMHATHOM TeMmnepaType B
TeueHye 24 uyacoB. CMech pacHnpenesanu Mexay STujlaleTaToM u
ponoit, u nmodaenamm 0,1N HCl nns nosenmeHmsa no pH 7. OBweIMHEHHHE
OpTaHMuYecKyue ODKCTPAKTE [POMBBaJM HAaCBIEHHBEM BOAHEM PacTBOPOM
conu, Cyumau Han cyabdaToM MarHMSA UM KOHUEHTPMPOBauM, MoJydasd
HeouumeHHoe MacJio. [lpooykT odmmaly C NOMOULIo FCC Ha cuimukarese,
SNIOMPYS  CMeChbl0 TeKCaH:TpalMeHT 3TulaueTara, noayuasi 3-[3-
(9TMHCYHb®OHMﬂ)@€HMﬂ]—3—[4—(7-[2—(TpMMeTMﬂCMHMH)STOKCM]MGTMH-
7H—nwppono[2,3—d]nMpMMMﬂMH—4—MH)—1H—nmpa30n—l—mn]nponaHHMTpmn B
Bume wacJsga (1,5 1, 68%). XX/Macc-cnexTp (M+H)": m/z = 537.
Macyo npencTaBasyo coboy paueMmar, KOTOPHI pas3desianmM MeTOIOM
XMPAaJbHOM KOJIOHOYHOM xpoMaTorpadun (Chiracel OD-H, o3sJioupoBaHmne
CMecChbi0 BTAaHOJ:MeTaHoJs:TekcaH 30:30:40, Rt 13,2 m 17,1 MUHYT) ,
nosyyas OBa SHAHTUOMEpPA, KaxXIell B BuIe CTEKJOOOPa3HOTO BElleCTBa

(0,51 1). XX/Macc-cmexrp (M+H)': m/z = 537, *H fMP (300 MIu,
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cpcls): & 8,89 (c, 1H), 8,45 (c, 1H), 8,35 (8,1H), 8,09 (c,
1H), 8,05 (m, 1H), 7,75 (&, 1H), 7,71 (T, 1H), 7,45 (m, 1H),
6,83 (m, 1H), 5,85 (v, 1H), 5,75 (c, 2H), 3,78-3,42 (m, 4H),
3,18 (M, 2H), 1,35 (v, 3H), 0,97 (v, 2H), 0,05 (c, 9H).

Cramua 5:

C wucrnoJsib30BaHMeM  crnocofa, aHaJIOTMUYHOTO  OINMCaHHOMY B
npuMepe 61 mss ynaleHus 3aUMTHOM TPynmsl SEM, nojydanm yKasaHHOe
B =aroJIOBKE COelmuHeHue, Mojydas us3oMep #1 B BuOe aMmop@HOTO
HeJjioro TBEPOOTO BeuecTBa (300 mr, 80%). 'y aMP (400 MI'u, IMCO):
§ 9,1 (c, 1H), 8,8 (c, 1H), 8,5 (c, 1H), 8,0 (c, 1H), 7,6-7,9
(M, 4H), 7,1 (¢, 1H), 6,3 (M, 1H), 3,9 (M, 1H), 3,7 (v, 1H) 3,2
(kB., 2H), 1,0 (T, 3H); Macc-cnexktp (ES) (M+H)": m/z = 407.

C wucnoJib30BaHuMeM  crniocoba, aHaJIOTUMYHOTO  ONMCAaHHOMY B
npviMepe 61 Ona ynaleHus 3aWMTHOM Tpynne SEM, nojgydanyu yKasaHHOE
B BarOJIOBKE CoOenuHeHue, [oJydasa wusoMep #2 B Buie amop@HOro
&esoro TBepnoro BemecTea (300 wmr, 80%). ‘H AMP (400 MI'u, IIMCO):
& 9,1 (c, 1H), 8,8 (c, 1H), 8,5 (c, 1H), 8,0 (c, 1H), 7,6-7,9
(M, 4H), 7,1 (c, 1H), 6,3 (M, 1H), 3,9 (M, 1H), 3,7 (M, 1H) 3,2
(xkg., 2H), 1,0 (T, 3H); Macc-cnekTp (ES) (M+H)": m/z = 407.

Npumep 526: 4—[1—(1—3mun6ym—3-en-1—un)—1H—nupason—4—un]-

{ ~

TH-nuppoJao [2, 3~d] nupmManH

NN

(A

N\

Pk
N~ NH

Cranusa 1: 4—[1~(1—9TMﬂ6yT—3—eH—l-Mn)—1H—nmpason—4—mn]—7—
[2—(TpMMeTMHCMﬂMﬂ)9TOKCM]M€TMH—7H—HMppOﬂO[2,3—d]HMpMMMﬂMH

K OXJIaXOEeHHOMY Jib IIOM pacTBoOpy BpomMmaa
MeTunTpubeHunpocponma (100 wmr, 0,0004 mome) B TI'® (2 i, 0,02
MoJib) npobasaanu 0,5M pacTBOp 6uc (TPMMETWUJICUJIWIT) aMuIa KaJjaus B
ronyosie (0,8 wmi). Cmech rnepeMemuBany B TeE4YEHNE 1 uwaca npu 0°C
Ha nenAHOM GadHe, u 3aTeMm oxJyaxiamm mgo -78°C u obpabaTeBanm 3-
[4—(7—[2-(TpMMeTMﬂCMHMH)3TOKCM]M€TMH—7H—HMppOHO[2,3—

d]HMpMMMHMH—4—MH)—lH—HMpaBOH—l—MH]HeHTaHaﬂeM (80 MT, 0,0002
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Mosib) (M3 npuMepa 498). PeakKUMOHHYK CMeChb MNepeMeuMBaas IOpn -
78°C u roCTENeHHO HarpeBaly OO KOMHATHOW TeMIepaTypel B TeudeHUe
HOYU. PeaklLVOHHYL CMecCh pacnpenesnanm MexXny BOIIOM n
oTusaueTaToM. OpPTaHUYEeCKMNM CJIOM I[IPOMBIBAJIM HACHIEHHBIM PacTBOPOM
xJIoOpMAa HaTpus, CywmamM Hald CcyJdsbdaToM wMarHusa, OuiabTpoBaM U
KOHLEHTpuposamu, nojydas 4-[1-(l-sTundyr-3-en-1-wuna)-1H-nupason-
4—Mﬂ]—7—[2—(TpMMeTMHCMHMﬂ)9TOKCM]M€TMH—7H—HMppOHO[2,3—
d)nupumMuamd 150 Mr B BuIOE HEOUMUWEHHOT'O NpoAyKTa. XX /Macc~-cnexkrTp
= 398 (M+1).

Cramma 2: 4-[1-(1-9tunbyr-3-eH-1-un)-1H-nupazson-4-usna]-7H-
nuppoJio [ 2, 3-d] nMprMnInH

C wucnojsp30BaHMeM crnocoba, aHaJIOTUMUYHOI'O  OIMCAaHHOMY B
npumepe 61 Ius  ynaneHusa sawmMTHOW rpynner  SEM, ykasaHHOe B
3aroJIOBKE COeIMHEeHMEe BHOeJAJIM B BuIe amMopdpHoro Oeyjoro TBEepIoTo
semecTea (25 mr, 1%). *H AMP (400 MI'u, IOMCO): & 8,6 (c, 2H),
8,2 (c, 1H), 7,4 (c, 1H), 6,9 (c, 1H), 5,8 (m, 1H), 5,0 (=mxm,
28), 4,2 (m, 1H), 2,4-2,6 (M, 2H), 1,7-1,9 (m, 2H), 0,6 (m,
3H); XX/Macc-cnekrtp: 268 (M+1).

IpuMep 500: (3R)- u (3S)-4,4,4-Tpuprop-3-[3-(7H-
nuppono [2, 3-d] nupummanu-4-un) -1H-nuppon-1-un] 6yTaHHUTPUI

R F
F
un/

ﬁ

N
/’
N

=

l

N

g
Iz .

/:Z

\ / \z
Z.

X

Cramus 1. 4-Xmop-T7- (musTokcumeTus) -7H-nupposo[2, 3=
d] nnpuMmnanH

Cmechb 4-xnopnuppodsio[2,3-dlnupmmuany (2,00 v, 0,0130 wmousb)
1 sTunoprTodopmmara (25 mia, 0,15 Monb) Harpepanau INpY KUNEHMM C
oBpaTHLEIM  XOJIOOWJILHMKOM B  TedeHue 2  4YacoB. PacTBOpUTEJIb
ynapuBamm, ¥ OCTATOK OYMmasM KOJIOHOYHOM ¢usw-xpoMarorpaduent
(pOMpOBaHUE CMeChI0 sTUaleTarT/rekcaHsl) , rnoJiydas LeJieBon
npoanykr (1,13 r, 34%).

'y gMp (400 MI'u, CDCls): & 8,63 (c, 1H), 7;58 (m, 1H), 6,71
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(c, 1H), 6,65 (m, 1H), 3,77-3,67 (m, 2H), 3,58-3,49 (M, Z2H),
1,23 (v, 3H), 1,23 (7, 3H).

Cragus 2. 7- (InsTokcume T ) -4 - (1H-nuppos-3-ui) - 7TH-
nuppoJsio [ 2, 3-d] nnprMrnIanH

K n»merasypoOBaHHOMY pPacTBOPY 4-xjop-7- (oDnaToKCUMETUI) = 7H-
nupposio [ 2, 3-d] nupuMuanHa (1,13 T, 0,00442 MOJIb ) n 1-
(TpumsonponuiIcuini) -3-6oponoson xmcsors (1,00 1, 0,00374 wmoJb)
1 kapboHara Hartpusa (0,396 v, 0,00374 MOJIb) B 1, 2-IyMeTOKCUITaHe
(15 MJT) u BOIE (3 MIT) nobaBJIAIM
rerTpaxuc (Tpubenmnnpochduy) namtammm  (0) (0,22 1, 0,00019 wmomw).
91y cMech [epeMemmMBalM Ipy  TeMmnepaType OKpyxawouen cpels B
TeyeHye 2 YacOB, M 3aTeM HaTrpeBaJy [pyu KUNeHunm C OOpaTHEM
XOJIOIOMIBbHMKOM B TeueHume 4 uwacop. CMmechb 3aTeM OXJlaxnanu,
KOHLUEHTPUPOBAaJIU u ouunmany KOJIOHOYHOM dasm-xpoMarTorpadpuen
(ssmoMpOBaHME CMeChbio 3TWjaleTaT/IT'eKCcaHe), IoJydas OCTaTOK B BMUIE
macysa. K ocrarky nodasasanm ACN, M NpooykKT, KOTOPBIM BhINamasg B
0camoK, OTQMUILTPOBEBANM ¥ IPOMBBagM HebosbuyM kojmdecTBoM ACN
(165 mr, 13%).

'H aMP (400 MT'y, De-IMCO): & 11,44 (yump.c, 1H), 8,66 (c,
1H), 7,80-7,78 (m, 1H), 7,58 (&, 1H), 7,03 (m, 1H), 6,94 (om,
1H), 6,90 (mm, 1H), 6,75 (c, 1H), 3,74-3,65 (M, 2H), 3,59-3,50
(M, 2H), 1,15 (v, 6H); Macc-cnexkTp(ES): M+H = 287.

Cranus 3.

K pacTBoOpyY 7- (mmaTokcuMeTwd) —4 - (1H-nuppoJi-3-um) -~ 7H-
nuppoJsio [2, 3—-d] nupuMmuIrHa (0,125 T, 0,436 MMOJIb) n 4,4,4-
TpudTOopByT-2-enHurpmia (0,0476 M, 0,480 wmmoss) B ACN (1 M)
noGaensaym IOBY (0,0653 mi, 0,436 mmonb) . HoBasusamm TOVK (0,5 M)
1 CcMecb nepememrBasy B TedeHume 1 uaca. TOYK u pacTBOPUTEJD
yoansanm B Bakyyme. OcTaTok oupmMmanayM C  I1OMOWBIO npernapaTUBHON
B9XX/Macc-crnekrpoMerpun (kojioHka C-18, osJoMpoBaHMe TpanreHToM
cmecu H,O0/CAN, conepxawenn 0,15% NH4OH), nonydas NpoOyKT (102 wmr,
76%) . llpu %esiaHuy, SHAHTMOMEPH Pasnesisyy, [ojydas Mo CyWecTBy B
YUCTOM BUIE, C TOMOUbI xmpasbHOM BIXKX (AD-H, 20% EtOH/TekcaH) .

4 gMP (300 MI'y, De-IMCO): & 12,05 (yump.c, 1H), 8,65 (c,
1H), 8,04 (c, 1H), 7,56 (mm, 1H), 7,21 (T, 1H), 7,02 (am, 1H),
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6,93 1H), 5,89-5,74 (M, 1H),

306.

(oo, 3195 (oo, 1H), 3166 (oo, 1H) ;

Macc-cnexkTtp (ES): M+H =

Ananor B Tabmuue 12 Ol MnoJiyyeH B paleMudeckon ¢opme B

cCoOoTBeECTTBUNA C TEeM xe criocoboMm C NCINOJIb30BaAHUEM IpyToTro
COMNPAXEHHOTO axkuperrnrTopa 21 3a MCKJIKUeHNEM TOT'O, qyTOo npn
COMNPAXEeHHOM rprmcoenqMHeHnn Ha CTaluu 3 peaxkum npoBoOnJIn npm
40°C B TeueHue 3 IOHEN.
Tadnuua 12
R: CN
7 N
S
TS
Z
N
N" H
Crnioco®
Macc-cnekTp NoJIydeHUsa u
puM Ne H
prMEP aseanne R (M+H) XUPaJibHOTO
pasznesyieHns
3-[3-7H-nuppono (2, 3- Mpumep 500,
501 d) nupumpmona-4-un) -1H- CH; 252 BHAaHTUOMEPH!
nuppoJi—1-1s) 0y TaHHUTPUIT He pa3s3nesialu
Crenmyouve coenvHenus B Tabmmue 13 ObuM  NOJIyYEHBl,  Kak
yKaz3aHO B KOJIOHKe, TIoMedeHHOU «Crnocol nonydeHusa» u NnoIpoBHOCTU
HEKOTOPBIX MIJJTIIOCTPAaTUBHBIX CYHTEeTUNUYEeCKUX MeTonoB rnpmeeneHbl B
cooTBeCcTBUM c Tabmuuen 13.
Tabauua 13
R>—Q
N—-
//, Ro
L0
v
N
N H
Tpnme HazBaHue Cnocot
pN' p R! R? M+1 noyuy-
' YeHus
N-(3-{2-umano-1-{4-7TH-
31 CF3 nuppono [2, 3-d] nupuMmnanH-4-ui) - lipumep
601 CHoCN ” 502 1H-nupason-1-unlaTun}dennn) -3- 468
(rpudpTopmeTn) GeH3aMNI
N-(3-{[4- (7H-nuppono[2, 3-
& CFs d] nupnmmanu-4-wi) -1H-nupazsos- TIpumep
602 H u 463 1-un)lmerun}dennn) -3- 468
(TpupTopMeTUN) BeH3aMnn
3-[3- (MeTunCybdoHni) denun] -3-
603 [4- (TH-nupporno[2, 3- [IpuMep
ee N1 CHzCN SO2CHs 393 d) nupyMyrau~4-un) - 1H-nupason- 516
1-wnn] nponaHHUTPUI
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3-[3- (MeTwicynbdoHMUIT) dennmn) -3~
603 [4- (7H-nuppomno[2, 3~ Ipumep
ee N2 CHzCN 50:CHs 393 d] nupnmuauH-4-uin) - 1H-nupason- 516
1-un)noponaHHUTPUI
O\\//O N-(3-{{4- (7H~-nupposno([2, 3~
g’s\ -5 d]nupuMmmanH-4-un) -1H-nupason- | Ipumep
604 H N 431
H l-unimMeTun}deHnn) - 469
BeH30JCyNbdOoHaMUL
£ “ 3-{[{4- (7H-nupposno([2, 3-
CF3 d] nupmmmnaonHE-4-wn) -1H-nupason- [Ipumep
605 H \[(_])/ \O 463 l-unlmMmerun}-N-3- 472
(rpudTopMeTuHs) peHun] OeH3amMmung
(|3H3 3-{2-umano-1-[4-(7H-
606 N nupposio[2, 3-d] nupuMmmnanH-4-umn) - IIpumep
ee N1 CHoCN a{//S\'\/ “CH 422 1H-nmupason-1-un)aTumn} -N, N- 649
O 0 ovMe TMIIOeH30JICY b QOHaMMU I
?Hg 3-{2-umano-1-[4-(7H~
606 N nupposo[2, 3-d] nupuMmmauH-4-us) - Ipumep
~
ee N2 CHCN ; / \/ \CHg 422 1H-nupaszon-l-un)]stun}-N, N- 649
OO0 ouMe TUIIBeH30ICY b QoHaMU I
TpupTOopaLeTaTHas Ccojib N-
H Gen3un-3-{2-unaHo-1-[4- (7H- Mome
607 CH,CN ;‘J\ N 484 | nuppoJio (2, 3-d] nupuMnIanH-4-mi) - p64 9 b
O”S“O 1H-nupason-1-
ni1] 2Tui ) 0eH30aCy b QOHaMI LA
H N-6en3mi-3-{2-umanHo-1-[{4- (7H-
608 CH,CN ;" N\/O 448 | nuppono (2, 3-d] nupuMuanH-4-ui) - HI’-T?MZep
T 1H-nupazon-1-un] aTmi}beszamnn
H TpudTOpalLeTaTHas Ccoyib 3-{2-
umaHo-1-[4- (7H-nuppono (2, 3- [Tpumep
609 CH,CN % \O 434 d] nuprmmmoua-4-un) -1H-nupazon- 472
1-un]srui}-N-peHmnbeHzamMmua
TpudTopaleTaTHas conb 3-{2-
H umraHo-1-[4- (7H-nupposo[2, 3~
610 CH,CN ""YN CF3 | 502 | d}mupmwims-4-wn) -1H-mupason~ | P/MEP
472
o} l-un)sTui}-N-{3-
(TpudpTopMeTIII) PeHn ] BeH3aMmnIa
H N- (3-umaHodenwmy) -3-{ [4- (7TH-
N CN
61l H V‘:‘ﬁ‘/ 420 nuppoJio [2, 3-d ] nupuMnanH-4-uiu) - liprmep
472
(o] 1H-nupaszon~-1l-mna)MeTun}OeHsamMmmun
H N-6eH3un-3-{[4-(7H- Monme
612 H N 409 | nuppono|[2, 3-d] nupumMuauH-4-mni) - p472 b
1H-nupaszon-1-un]Merun}beH3zammun
H
SN
\[r N-l-nadprun-3-{[4-(7H- ovme
613 H O 445 | nuppono[2,3-d] nupuMmmanu—-4-mi) - p472 P
O 1H-nupason-1l-mialmMernn}OeH3amMun
H N-2-napTun-3-{ [4- (7H-
614 H S{N 445 | nuppono(2,3-d) nupyummuanH-4-mi) - Hpnmep
472
(o] 1lH-nupaszon-1l-unlMmeTnun}OeH3aMmn
TpudTOpaneTaTHas cojp N-(3-
& {{4- (7H-nuppono[2, 3~ Mpumep
615 i ” 145 d) nupummave-4-un) -1H-nupazon- 468
1-un)lMmernn}deHun) -2-HapTamMmmaa
O
KN TpudpTopaueTaTHaa coyib N- (3-
{[4- (7H-nmuppono (2, 3- [pumMep
616 A H O 445 d) nupummanH-4-1n) -1H-nnpaszon- 468
‘ l-unlmetun}denHnn) -l-saprammaa
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TpupTOpaLeTaTHAA CONb 2-QeHui-
N-(3-{[4- (7H-nupposo[2, 3- [Ipumep
617 i S\N 409 d] nupnMmuavH-4-mi) -1H-nupason- 468
H 1-unalmeTus } eHun) auerTaMmmuna
(o] TpudTopaueTaTHas COJb 3-XJIOpP-
618 H ﬁ\N Cl 429 N-(3-{[4-(7H-nuppono (2, 3- IIpuMmep
H d] nupuMmanH-4-mui) - 1H-nupason- 468
1-un)merun}denun)beHzamnaa
TpudTOopauneTaTHasa conme N-(3-[2-
ﬁ\ unaHo-1-[{4- (7H-nuppono[2, 3- IIpuMep
619 CHACN ” 484 d] nupuMmavH-4-mi) -1H-niupa3os- 468
1-un)sTui}deHnn) 2HadTammia
o
éi\hl Tpudpropanerarias cons N-(3-[2-
umanHo-1-[4- (7TH-nupporno[2, 3~ [puMmep
620 CHCN H O 484 1 §) nupmmmmun-4-u) - 1H-nupasosn- 468
’ 1-mn) arun}dennun) lunadprammaa
TpudTopaueTarHas conbp N-(3-[2-
umaHo-1- {4~ (7TH-nupposo [2, 3~ Houme
621 CH,CN Ry 448 | d]nupmMmuonH-4-wi) -1H-nupason- i68 p
ﬁ 1-malsTui}beHni) 2-
dbeHUaueTaMuaga
rpudropaueraTHas COJb 3-LMAHO-
N-(3-{2-umano-1-[4-(7H-
622 CH,CN v‘i‘*N CN 459 | nuppono (2, 3-d] nupuMMauH-4-umi) - Hgﬁifp
H 1H-nupaszoyi-1-
wi1] 3wl } beHwnt) BeHn3amMuia
; TpupTOpaueraTHas coyp N- (3-(2-
~ umaHo-1-[4- (7TH-nupposno[2, 3- Mpumep
623 CHACN u 434 d) nupumranH-4-ui) ~1H-nupason- 468
1-un]srui) dpennn) OeHzammna
TpudpTopaueTaTHasa cojie N- (3-{2-
umaHo~1-[4- (7H-nuppono[2, 3-
624 CH,CN S\ﬁ 502 d] nupummanu-4-un) -1H-nupason- H%ﬁﬁfp
CF4 1-unlsruia}denni) 4-
(TpudTopMe TN ) BeH3aAMMOA
TpudTopauerTaTHas come N-(3-{2-
n n unaHo-1-[4- (7H-nuppono {2, 3- Move
625 CH,CN Ef \ﬂ/ 449 d] nupuMmnauH-4-un) -1H-nupason- p P
480
(@] 1-nn) oTun}benns) N-
beHUIMOUEBUHEL
H TpudTopaueTarHas coas 3-{2-
SN unaHo-1-[4- (7H-nuppono[2, 3-
626 CH,CN \T/ 502 d] nupuMmmoue-4-mn) -1H-nupason- Hpnmep
fe) 472
CF3 l-un)sTun}-N-[4-
(TpudTopMeTny) beHnI | OeH3aMuaa
TpudrTopauerTaTHas cojb 3-{2-
n unaHo-1-[4- (7TH-nupposno[2, 3- Toume
627 CH,CN \I::j\ 448 d] nupuvmavH-4-un) -1H-nupason- P P
472
CHg l-mn]stun}-N-[4- (MeTundeHns)
SeHzaMmnaa
TpudTOpaLeTarHas conb N- (4-
; H umanodenun) -3-{2-umaHo-1-[4-
pumep
628 CH,CN \1: \I:::l\ 459 (7H-nupposo [2, 3-d] nupmMuanH-4- 472
CN un) -1H-nupazon-1-
un]3tun}Bbensamuna
# H TpudropauerarHas cojs 3-{2-
umano-1-[4- (7TH-nuppono {2, 3- [Tpumep
629 CHCN \?: \Tii:[::D 484 d] nupuMnavH-4-un) —-1H-nupason- 472
l-un)srtun}-N-2-Had¢runbensammia
H
F{\W/N TpupTopaueraTHas cojb 3-{2-
IO umano-1-{4- (7H-muppono (2, 3~ [lpyimep
630 CHCN o 184 d} nupuMmraovH-4-ui) - 1H-nupason- 472
1-un]eorun}-N-l-HaprundbeHzamuna
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631

CH,CN

386

TpudTopalerarHas conb 3-{2-
umano-1-{4- (7H-nuppomno[2, 3-
d] nupumnauH-4-un) -1H-nnpasosn-
l-un]srmn}-N,N-
nuMeTuIbeH3aMuna

Mpumep
472

632

CH,CN

435

TpudTopaueraTHas coib 3-{2-
unaHo~-1-[4- (7TH-nmupposo (2, 3-
d]} nupnMmavH-4-ui) - 1H-nupaso-
1-mn] aTni} -N-nupunuH-3-
wibeHszamnia

Mpumep
472

633

CH,CN

448

TpupTOpaLeTaTHad COab 3-{2-
uyaHo-1-[{4- (7TH-nuppono [2, 3~
d] nupnmmavE-4-1mi) -1H-nupasoin-
1-mn)}srun}-N-MmeTmii-N-
denundedsamMmia

IIpuMep
472

634

CH,CN

440

TpudTOpaueTaTHas coyib 3-{2-
umaHo-1-[4- (7TH-muppono [2, 3-
d) nupummnaue-4-ui) ~1H-nupason-
1-un]sTuin}-N-
UMKIoTeKkcuabeH3aMmuga

[MpumMep
472

635

CH,CN

526

TpubTOpaueTaTHaa conib 3-{2-
umano-1~[4- (7TH-nupposio[2, 3~
d] nupuMmanH-4-ui) -1H-nupason-
1-un]osrui}-N-(4-
dbeHokcupeHms) ODeHzaMnaa

Ipumep
472

636

CH,CN

459

TpupTOopauerarHas coys N- (3~
unaHobenmnn) -3-{2-unano-1-[4-
(7H-nupposio [2, 3-d] nupuMuauH-4-

i) -1H-nupaszon-1-
wit] 3w} OedsamMmuia

[pumep
472

637

CH,CN

510

TpudTopaLeTaTHas CoJb N-
Gudennn~4-mi-3-{2-unaHo-1-[4-
(7TH-nuppodno (2, 3-d) nupumuaua-4-

wi) -1H-nupason-1-
uin) aTui ) GeH3amMuiaa

TIpumep
472

638

CH,CN

468

rTpudpropanerarHas CoJb N-(4-
xjiopbeHmit) -3~ { 2-umano-1-[4-
(7H-nmuppodno [2, 3-d]} nupuMmmanH-4-
wui) -1H-nupaszon-1-
nn]sTun}beHzamMmuaoa

Tpumep
472

639

CH,CN

462

TpudTopaueraTHas conb 3-{2-
umnabo-1-[4- (7TH-nuppono[2, 3~
d] nupuMmavH-4-mi1) —1H-nupason-
l-un}sTuin}-N-(3,4~-
ouMe TUIQeHu ) OeH3aMuna

[Tpumep
472

640

CH,CN

464

rpudTopaneTarHas coie 3-{2-
usano-1-[4- (7H-nupposno[2, 3~
d] nupuvmonyE-4-mi) —-1H-nupason-
l-un]eTni}-N-(3-
MeToKcubeHWT) Ben3ammaga

[IpumMmep
472

641

CH,CN

464

TpudTOpaneTaTHas CoJb 3-_2-
unano-1-[4- (7H-nupposno[2, 3-
d] nupnmvmuanks-4-mi1) —-1H-nupason-
l-umn]aTui}-N- (4~
mMeTokcudeHus ) OeH3amMnia

Mpumep
472

642

CH,CN

425

TpupTOpaLeTaTHas conb 3-{2-
umaHo-1-[4- (7TH-nuppono[2, 3-
dl nupnMmuous-4-mi1) - 1H-nupa3omi-
1-mn]aTui}-N-#300KCaA30JI~
3unGenzamMmaa

[Ipumep
472

643

CH,CN

N
¢
OO0

484

3-{2-umaHo-1-[4- (7H-
nuppono [2, 3-d] nupummana—4-ui) -
1H-nupaszon-l-unlsTun}-N-MeTniI-
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