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OBILASLI XAPAKTEPHCTHKA PABOTH

AKIYAIbHOCTh TeMBbl. QYHKIMOHATLHO 3aMEINEHHbIE NPOB3BOJHbIE GeHso[b]muoden-1,1-
JHOKCHAA NPEHCTARNIAIOT 3HAYHTENIbEbIH RHTEpEC 1A CO3NAHUSA NPAKTHYCCKH TTOJIE3HbIX BEIISCTR,
B TOM THCJIE, ICKAPCTBEHHMX MPEenapaToB. 3TH COSNHHEHHS NMpPHRJICKIH BHUMAHHE B KAYECTBS
NPOTHBOOMYXOJIEBEIX ATEHTOB H MPOPHIAKTHYSCKHX CPEJCTB NMPH PANIMYHBIX BOCHATHTENHHBIX
Mpo1ieccaX, B TOM YHCITE 3apa)kKeHHH KPOBH, CENICHCE, a TAloke IIPH MHeJIoMe, jelikeMAH, Axuabere,
renatute H p. HajleHO yCTAHOBIEHO, YTO BBEACHHE B NONHUMKIAYSCKYIO CTPYKTYPY JUFHIPO- K
TETParyIpoTHOQEHIHOKCHIHOIO (parMeHTA IpPHBOAMT K CHIDKSHHIO DSl  TOKCHYECKMX
spdexros.

HecMotps Ha CYINECTBOBAHHE PazIHYHBIX cnoco6os DOJYYCHHA
dynxusonasHo3aMemeHbIX  Gemofb]THodeH-1,] -IHOKCHIOB, TIPAKTAYECKOE HpHMEHEHHE
HAXOMMT JAMIIE HEMHOTHE K3 HHX. OTO CBS38HO C OrPaHUYCHHBIMK BO3MOXXHOCTIMH
OYHKIHOHANHIANWY IHKIHYecKod cucTeMn Gemso[b]rnoden-1,1-nuokcuna. Onpenenénnsic
NIepCHeKTHBH B paspaborTke 3Q¢eKTHBHBIX METONOB MONYYEHHS YKA3AHHbIX IETEpOLMKIOB
TIpeACTARN4ET  MCOOIb3OBARHE  peakimMu  [4+2]-HHKIONPHCOSAHHEHHA  QYHKIMOHAIBHO
3aMEMEHHHIX MHCHOB H IHCHOOWIOB HR cTaguHM GOPMHPOBAHES UHMKIHYECKOH CHCTEMbI.
HspecTrbie npAMephl peakiMit ¢ YYACTHEM WHKTHYCCKHX RHCHOB H THEHOOWIOB CYIb$OHOBOTO
THOA (JOCTYNHBIX MPOMBONHBIX THOGMEH-1,1-THOKCHIA) YKAILIBAIOT HA IMHPOKHES BO3MOXHOCTH
TAKOro IOIX0NA, CBs3aHHBle ¢ cosmaBReM Gonee >PPEKTHBHBIX, a4 TAOKE PErHO-, CTepeo- H
3RAHTHOCEIEKTHBHBLIX CNIOCOGOB CHHTE3a BhIlle 0GO3HAYCHHBIX IMCTCPOLMIUIMYECKHX CTPYKTYp. B
CBA3M € ITHM, paspaboTka METONOB NONYYEHHS MpoM3BOmALIX Genso[b]rHoden-1,1-nnokcHna Ba
OCHOBE PeaKIHH [4+2]-NHIUIONPHCOCTHESHUA NOCTYIIHBIX Cy/ibGOHHI3AMEINCHHBIX ARCHOB K 9K30-
METHICH3AMEMICHHRIM IHCHOGIWIAM NPEICTARIACT BOKHYIO H aKTYATBHYIO 38a4Y.

llenr paGoxpy. lsyueHHe peaxupR [4+2]-UAKIONPHCOENHAGHHS S-H3OMpONeHan-2,3-
IAruApoTHodeH-1,1-THOKCHAa K S-METHICH- H S-apWIANEH3AMEICHHBIM  2,2-muMeTwi-1,3-
ZIHOKCaH-4,6-1HOHaM, OHPHMANKHA-2,4,6-TpHOHAM H  2-THOKCONMPHMHIHHE-4,6-1HOHAM,
HCCJICHOBAHME CTPOCHHA NOMYYCHHEIX NPOAYKIOB M CHHTE3 HA HX OCHOBE PA3HOOGDA3HBIX
npencrasurencl 6erso[b]THoden-1,1-THOKCHAS, B TOM HHCTIE, ONMTUYECKH AKTHBHBIX.

Havuuas nomnsHa ¥ EpasTaeckad HESHOCTH PAGOYH. VCTRHORICHK 32KOHOMEPHOCTH
CTEpHYECKOH HANPABNEBHOCTH peakuMA  [4+2]-IHKIONPACOSEHEHHS  5-H30IPONCHHI-2,3-
muraapotnoden-1, 1 -AHOKCHAS K 5-MEeTHICH(ApHITHACH)-3aMEIMEHHMIM 2, 2-NHMETHI-1,3-1HORCAR-
4,6-mAOHAM, DNHPHMAJHH-2,4,6-TPHOHAM H 2-THOKCONHPHMHAMH-4,6-1HoHaM. IlokaszaHo, wro
peaxuas J{nipca-AsbJepa OTJIHYSTCA PETHOCCICKTHBHOCTBIO, & CTEPEOCEIEKTHBHOCTh PeakiiE
3aBHCHT OT 3aMECTUTENS B GCH30JIBHOM KONBNE IHKIHYECKOH METHNEHOBOM KOMIOHEHTHL H OT

TIPEPOZIb! ACTIOAB3YeMOro KaTanusatopa. ITomyueHnl JaHHbIe O CPABHUTENLHOM KATANHTHYECKOH
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AKTHBHOCTH  PAa3NiMYHBIX AMHHOCOCAHHEHHH [L-nposMHa # .ero 4-THAPOKCH-, 4-mpem-
OVTWIAHMETWICHIOKCHIPOR3BOAHBIX, L-NPONTHHATA IMHKA, TpHdiaTa oKkcazaGoponwinuHus, (t+)-
ncesgodpenpuna, (-)-odenpuHa] B  peakuEsX [4+2]-UHKIONPHCOCAHHERES  S-apHIHICH-
NHPUMHIMH-2,4,6-TPHOREM H 5-apHIKICH-2-THOKCOMMPUMHIUH-4,6-1HOHAM K S-H3ONpONeHHI-
2,3-quruaporroden-1,1-nuokcuay. BeisBIeHo, YTO OpPraHOKATAIN3 TPEXKOMHOHEHTHBIX peaKiuit
(nueHa, THOGApOMTYpOBOH  KMCNOTBI M apoMarHyeckoro  anpierdna) obGecoeunpaet
crepeocnetnpuasocTs  HUKNOUpHcoenHHeHua.  [lomyueHsl  JAHHBIE,  XAPAKTCPRIYIOLIMC
3aBHCHMOCTh OIITMYCCKOH HWHCTOTHI JUIYKTOB OT KaTaiu3aropa, OOKA3aHO, YTO HaHGONbmast
IHAHTHOCEJICKTHBHOCTD (e.e. ~80%) HabmionaeTca NpH IPOBE/ICHHN PEakiiMH B TIPHCYTCTBHH 4-
mpem-6y THIAKMETHICHIOKCH-L-11pOJiuHa WiH (-)-3denpuna.

Hcenenonano B3anMozielfcrHe cnupo(rexcaruapobenso[blmodennnokcHno-4,5'-
aHokcaHnuonoB) ¢ C- H N-Hykneodmramm. IloxasaHo, YTO B 3aBHCHMMOCTH OT PHPOIB
HYKIeoRALHOrO peareHTa (CUpPThl, AMHHDI, IAJIPA3HHBI, IPOH3BONHBIC AMKWHOKHCAOT) M VCIOBHH
peaKilHH TIPONYKTAMH HBIAIOTCH AMHUBI(THAPASHABI) MOHO- WIH JIHKapOOHOBBIX KHCIOT
Genso[bjruodenanoxcuns, &8 Taioke HX 4,4-n1HKapbOKCHNPOH3BONHBIC. BBIABICHO HpOTeXaHHE
TCPMHYECKOT0 NeKapOOKCHIHPOBAHEA CIIHPOAJUTYKTOB; Peakilusl NpOTeKaeT cTepeocneubuyHo ¢
06pa3oBaHHEM HIOMEPOB ¢ 38,4-mpanc-pacnoNoXEHHEM 8TOMOB BOJIOPOLIA.

OfHapyxeHa H  NpOAHAIA3HPOBAHA  XapakTepHad  [UIA  S-apun-4,5'-cmHpo-
(rexcarupoGenso{bjTHodcHIHOKCHIONBOKCAHAHOHOR) CMOCOGHOCTE K  BHYTPHMOJEKY./ISPHOIX
TpaHcopMaluK (aWIHpOBaHHE) nox fckcrereM 3¢upara Tpexdproprcroro Gopa. Hailinewo, uro
BeIxXOA obpazylommaxca Oph 31oM 10-okco-1H-tTerparuapodmyoperof2,1-blthopen-S, S-nuokcunos
3aBHCHT OT 3aMECTHTEICH B ApOMATHUYECKOM KOJIbIIE CITAPOAITYKTa.

CHHTE3¥pOBAH IMPOKHH psl CIMpOAHHEJHPOBAHHBIX IeKcarnpoGerso[b]lrnoden-
JIHOKCHIIOB, COJCPXAINHX JHOKCAHIHOHOBBIE, MHPHMHIHHTPHOHOBBIE H 2-THOKCONMMPRMMIMH-
ITHOHOBBIC HparmeHTHI. PaipaboTaHs! cTepeoceneKTHBHEIE MCTONbI TOTYYCHHA 4-Kap6OKCaAMHIO- H
4-kapGoxcu-rexcaruapobensof bjruoden-1, 1 -MMOKCHIOB.

Meronami UK, YO, SIMP 'H u C cnexTpocKomis OXapaKTepH3oBaHO CTpOCHHE BCEX
BICPBBIE MOJYYCHHRIX BEIIECTB M YCTAHORNCHR DPErHO- M CTEPEOHANPABICHHOCTh HK3y9aeMBIX
peakumil. Meroom PCA ompeneNcH TIeOMCTPHA M CYPYKTYPHEIE MAapaMeTphi BATH
npencrasHTeNel pana rexcarapobenso[blrnoden-1,1-nHokcHa.

ITosryuens ItaHRBlE [¢] (hapmakoorHuecko AKTHBBOCTH IPOH3BOIHBIX
nHpUMHEIKHOGCH30[b}THODEeH-1, | -NHOKCHNR. YCTaHOBIEHO, YTO COSNHHEHHS B noie 10 Mr/xr He
OKa3hbIBAIOT TOKCHYECKOIO  BO3JNIGHCTBMY Ha ICHTPalbHYIO HEPBHYIO CMcTeMy. 7-Metun-
cnupo{2,3,3a,4,5,6-rekcarnapobenso| bjruoden-1,1 -nuoxcuno-4,5'(neprapgponupuMuann-2',4' ,6'-
TPHOH)} 0611812eT BLICOKOH aHal Wznlmmmgmcm«yxcycnm KOPYL».
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Anpo6auns paGorni. PesyabTaTsl IHCCEpTaUHOHHON paboThl LONOKEHBI ¥ OGCYXKICHDbE Ha
MonogexHslX Hay4JHbIX [KOJaX-KOHGEPCHIHAX No oprankueckoR xumuu (Hosocubupex, 2003 r.,
Kazanp, 2005 r.), XVIi-om Mennesieesckom chesfie no obielt u npuxiansodf xumue (Kasaus,
2003 r.), 7 International Symposium on the Organic Chemistry of Sulfur (Madrid, Spain, 2004), 3
MexayraponHolt koHbepeRUHH «XEMHS H GHONOTMYecKas AKTHBHOCTH A30TCONEPIKALNHX
rerepoimknop» (UepHoronoska, 2006 r.), VI BeepoccuiickoM HayaHoM ceMuHape ¢ MonogexHo#
HayqHo# wKonoi «XHMus B MemHuana» (Yoa, 2007 r.).

Ny6maxcaymm. [To Teme mguccepraiims onmyGiKKoBano 10 nedaTHbix paGot, B ToM urcae 3
CTaThH, | 0630p H TE3HCH 6 JOKNANOB Ha KOHDEPCHIMAX.

Obpem ¥ crpykrypa paborni. [luccepraums mjlokeHAa Ha 166 cTpanMuax
MAIIHHOMHCHOTO TEKCT2 H COCTOMT K3 BBe[CHHs, JHTepaTypHoro ofzopa Ha TeMmy
“CymbpOHWI3AMEICHHbIE NHEHBl H JAHEHODHIBI B peakiuH [4+2]-QHMKIONpPHCOSIMHERHA”,
OOCYKICHHY  pe3ylbTaTOB, OJKCIICPDHMCHTATILHOM YACTH, BHIBOIOB, CITHCKA IHTHPYyeMO#H
JHTEpaTYpht (225 HamMcHoBaHMi) H mMpuioxcHAA. PaGora comepkHr 59 cxem, 17 TabGumy H 24
PHCYHKAS.

PaboTa BHIOUHANACE B COOTBETCTBHE C IUIAHOM HAYYHO-UCCIIENIOBATENLCKMX PaboT B
nporpaMmme CO PAH "HanparjieHHBUA CHMATE3 XMMHUYSCKHX COCHHHCHHE C 387aHHBIMH
cBoficTBaMH” mo Teme “Pa3paboTka HAYUHBIX OCHOB CO3IIAHAS OHWONOrAYECKH AKTHBHRIX
COSIIHHCHHA HA OCHOBE HANIPABNCHRAKX XHMHUCCKHX TPRHCPOpMANHHA NPAPOIHbIX COCAHHCHHH H
HX CHHTETHYECKMX AaHAIOroB”, npH nojuepike Poccuiickoro ¢oHna ¢yHIaMeHTATBABIX
Hecnenoannit (rpantel Ne 03-03-33093 u 06-03-32150) n rpanToB Ilpesunenta Poccidickoh
Oenepamuy s IocynapeTBeHBON NOMAISPIKH BEIYIMHX HayJlibiX Ko akagemuka TosicTEKOBa
T A (upoexrm1 Ne HII-1188.2003.3, HII-1589.2006.3) H MCKAMCHHIUIKHAPHOTO
HHTerpasonRoro npoexra CO PAH (Ne 54).

OCHOBHOE COJAEP)XKAHHE PABOTH

S-W3onponeHnn-2,3-quruapotHodeH-1,1-naokcun 1 mposBii cebs B KaueCcTBE AKTHBHOTO
aveHa B peakumH J{wisca-Anbjiepa ¢ pasiHdHbIMH XBRHORaMH (3.3. Mlymbu ¥ ap., XOpX, 1989, 1.
25, c. 1231). Ceenen#s 0 B3aRMOICHCTBHK THEHA 1 ¢ IpyrdMH AreRodwIaMA OTCYTCTBYIOT. Hane
BHMM&HHE NPHBICKIA BOSMOXHOCTh CHHTIC3a NMPOH3BOARLIX OcHlo[b]THodeHnHOKCHIA Ba OCHOBE
NpOOYKTOB  PEaKiMH  [4+2]-UHICIONPHCOCAHHCHHA  S5-H30NpOoNeHMI-2,3-AHTHAPOTHODEH-1,1-
nuoxcHna 1 ¢ JHeHOQRIAMH, CONEPXKAINMMH 35x30-METHICHOBYIO [BOHHYIO CBs3b. Jima
HCCJIEIOBaHHA OBUIH BbIGpaHBl S-MeTWICH-2,2-AHMETHI-1,3-IHoKcaH-4,6-11HOH 2, S-apRInaeH-2,2-
IUMETHI-1,3-1EOKCAH-4,6-THOHBL 3, S-MCTHICHIHPHMHUAMH-2,4,6-TpHOHbl 4, S-MeTRiIeH-2-
THOKCONHPUMHEAUH-4,6-NHOH S, S-apMITHACHIHPHMBIHH-2,4,6-TpHOHbL (6, 7) H S-epHIHIeH-2-

THOKCONHPAMHAHA-4,6-THOHH 8 (pHCYHOK 1).
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1. BaanmozaelicTBHe S-u3onponenwi-2,3-IHrHapoTHoPpen-1,1-grorkenaa (1) ¢

Pa3sHOOGPAZHLIMH S-MeTH.IeH-2,2-TUMETH-1,3-THoKCaH-4,6- THOHAMN
BisaumoneictBue S-w3onponeHwi-2,3-aurwaporroden-1,1-naokcuna 1 ¢ S-merunen-2,2-
auMerwit-1,3-1MoKcan-4,6-1HOHOM 2, FCHCPHPOBAHHBIM in sifu M3 K®CJIOTH Mensapyma u
(opMambeTHIas B NMPUCYTCTBHH L-NPONIHAA B ALETOHHTPHIE, TPOTEKAST PErHOCEICKTHBHO H
NPHBOAMT X XpomarorpadHueckn HHIMBHIYaNbHOMY 2',2',7-TpuMeTHN-cNHpof(2,3,3a,4,5,6-
rexcaruipoSerso[bjTuoden-1,1-nHokcHno)-4,5'(1’,3'-tHokcan-4',6'-nHony)} 9 (Bbixom 93%).
Crextpat IMP 'H 1 “C cornacylotes ¢ nperuiaraemolt cTpyKTypol, NONHOCTbIO HCKIFOMAK

ANbTEPHATHBHYIO CTPYKTYpY 10.
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Peaxua  Jlmnpca-Anbiepa  S-msonponennn-2,3-guruaporsoden-1,1-nuokcuna (1) ¢ 5-
apuwinieH-2,2-AHMeTWI-1,3-1H0KCcaE-4,6-THOHAME  3a-¢ TpebyeT GoNice MECTKHX YCAOBHA.
HauGonee onTUMambHBlE pe3y/IbTaThi Ghimi MOMyueHb! NPH IPOBEHCHHM KOHACHCAIHA IMyTeM
HarpeBaHRs B BofHOM Genzone (1:10, v/v) 24 - 40 4 B npHCYTCTBAM L-nponHaa (xorTpoas TCX)
(obwmmit BexO) 56-72%). I IMKIONPHCOCAHACHHE APHTHIEHMAIOHATOB 13a-€ K /eRy 1 npoxoamno
PErAOCENEKTHBHO, K&K TpH BBEJCHHH B peakumio Jiwinca-AnbHepa GeH3aibMAaNOHATOB,
OpHUrOTOBICHHBIX 34PAHEC, TAK (PH TEHCPHPOBAHHH NHeHO(QHNa 3e in sifu (HArDEBRHAEC HEHA,

aBnerEna B KHCIOTH Mensipyma B Boiie Ao 100° C B mpucytersun TOBAX). B pesymsrare



-
peakuun 6bum noydens: S-apwi-2',2,7-Tpumeniin-4,S'-cumpo{(2,3,3a,4,5,6-rexcarunpobenso[b]-
THOdeH-1,1-nHoKCcBR0)~(1',3"-AHoKCcan-4",6'-nuonb)} 11-22, B Bune cMecH (SR)(11, 13, 15,17, 19,
21) = (55)(12, 14, 16, 18, 20, 22) crepeomepoB. IlomyyeHHble NHACTEpPEOH3OMEPHI OBUIH
Pas/ieieHbl  KOJOHOYHOH Xpomartorpaduedl Ha cuimkarcie. CrepeonsGHpaTebHOCTh peaKIME
38BACMT OT 3aMcCTHTeNel B apOMATHUSCKOM [MKJIC nHcHopmra (1a6n.l). Beicokoi
CTEPCOCEIEKTHBHOCTBIO OT/IMYAETCS LHKJIONpHCOeNHHERAe QHeHodHnoB (36, 3B). XapakrepHo,
YTO CTEPEOKOHTPOIL HECKOILKO ociabeBser B8 peakuMM nameHa 1 ¢ 5-(2,3,4-TpRMETOKCH-
GeH3WIHACH)IROKCAHRHOHOM 3r. CooTHOmeHuE CTepecH30MepoB (17, 18) HAXORXHTCA HA TOM e
YPOBHE, KaKoH OTMEHYeH MUl MPHCOENHHEHHS HE3aMEUICHHOTO S-GemsmnmueH-2,2-nAmerwi-1,3-
IHOKCaH-4,6-nHoHa 3a. B peakuuu nueHodwIa 3x ¢ IHEHOM 1 CTCPEOCEIEeKTHBHOCTD OTCYTCTBYET,
TIOCKOJILKY 00pa3yeTcs CMech PaBHBIX KOJIMYECTB crepeoHzomepos (19, 20). Bsaumoneiicrhe
neeHa 1 ¢ 4-mMeTOKCHOCH3HIAICHAHOKCAHHOHOM 3¢ TIPHBOINT K 06pa3oBaHAIo ainyKToB (21, 22)
C CYLIECTBEHHBIM NpeobnananieM (Sp)-crepeonsoMepa (Tabiuua 1).

Cxema 2

3a-e ll, 13’ 15’ 17’ 19’ 21 12, 14, ]6, 18, 20, 22

R!=R2=R3=H (3a, 11, 12); R'=OCH,, R?=R3=H (36, 13, 14); R!=R>=0CH;, R3*=H (33, 15, 16};R!=
RZ=R3=0CH, (3r, 17, 18, R!=H, R2=OH, R3=0CH, (3, 19,20); R!=R3=H, R3=O0CH, (3¢, 21, 22).

Ta6mma 1
Borxon H cootHoLTeHHE 4,5'-coHpo[(GemoTHopeRnAOKCHIO)-(1,3-nHoKcaRAMonOB] (11-22),

O 4YCAHBIX IPH B3aUMONCHCTBHH IHEHa 1 ¢ S-apHIHAEHNHOKCAHHOHAMH (3a-€)

Ne ITpoxyxTHl Crpykrypa 3amectarens npu C(5)| CootHomerwe | OO
n.n PeaKUNK CTEpPEOH30MepoB| BBIXOA, %
R! R? R} SR:SS

1 11, 12 H H H 5:1 72

2 13,14 OCH; H H 10:1 56

3 15, 16 OCH; OCH; H 11.5:1 65

4 17, 18 OCH; OCH; OCH; 45:1 7

5 19,20 H OH OCH; 1:1 60

6 21,22 H H OCH; 0.2:1 60
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Kax BHHO, 32MECTHTENIH B aPOMaTHUYCCKOM IIHKNE OKa3bIBAKOT CYUIECTREHHOE BIIHSHUE HA
CTEPEOXMMHUCCKHH Pe3ybTaT peakuuu. OO6pasoBaHHE CTCPCOM3OMEPHBIX IPONYKTOB MOXHO
PaccMaTPHBATbL KaK Pesy/ibTaT POTEKAHHA PeaKlHH uepe3 [Ba Mepexoatblx cocrognHui A M B
(cxema 3). Tlpu sroM B OGOMX CAyyasX ApOMATHYECKOC KOMBLO BBIBENEHO M3 TLIOCKOCTH
APWIHACHAHOKCAHINOHOBOIO  3aMeCTMIEHS. DBBeNeHHE 3aMECTHTGIN B OpmoO-NONONKEHHE
apOMATHYECKOTO HHICIA AMCHOQHIA YBEJIHYHBAET HEPABEHCTBO MCPCXORHBIX COCTOSHHA M
cnocobeTByeT cTabAIM3aEN NEepexXoqHoro cocTosuns A. J[eHCTBUTENLHO, B peakUHH opmo-
3aMeteHHbIX aHeHopwroB (36, 3B) amaykrel (13, 15) ABIAIOTCA OCHOBRLIMH MPOXYKTaMU
peakuun. Hanwmaue napa-3aMecTHICHEH B apoMaTHUeCKOM WAKIE OHCHODMAA NPHBOUMT K
craGuiH3auHHA nepexontoro cocroauns B. He HeloueRo, 9T0 B NpeApeakilHOHHOM COCTORHHH
JHEH M JineHOQIT 06Pa3yIoT Mepexolble KOMILICKCH, CTAGHNH3KPOBARHBIE BOJOPONHOH CBA3bIO
MEXIY KYCIOPORHBIMH aTOMAMH CYJIb(OHOTPYIIEI AHEHA H 3AMECTHTENSIMH B apOMaTHYECKOM

KoJ e SiueHodIa.
Cxema 3
12,14, 16
171820 18,20, 22

TakuM oOpa3sos, peakuds LUIJIONPHCOENMHEHNA S-M30npouenmi-2,3-muruaporaoden-1,1-
aMokcuaa 1 Kk S-MeTwien-2,2-pametnn-1,3-nHokcan-4,6-1HoHaM (2, 3a-¢) mpoTekaer
perHoceIeKTHBlo ¢ ofpa3oBaHHEM CHHpoO{rexcarHapobenso[bd]THodeHIHOKCHAO)-(THOKCAH-
JHOHOB)},  conmepxamux  1,3-nHokcan-4,6-aMoHOBBIN  ¢parMeRT B nojgoxernd  C(4).
CrepeoceieKTHBHOCTE IIHKIONPUCOCARHEHUs: OueHa 1 K S-apuiHucH-2,2-1umeTn-1,3-1HoKcan-
4,6-nHoHaM 3a-e 3aBHCHT OT 3aMECTHTENA B 8POMATHYECKOM (parMenTe nucHodua.

2. lTpespamennx 2',2',7-TpHMeTII-CIHPO|(Fexcar ApoGen30 THOMGEHIHOKCHIO0)-
4,5'-(1',3"-auoxcan-4',6'-IHoHOB))

C uemslo NONYHYCHUA TNPOM3BONHBIX Oemso[blrroden-1,l-nHokcuna, conepXkammx
DYRKIHOHATbHBIE IPYIITHPOBKH B MOIOKSHAH C(4), HAMH M3y9eHO B3aMMOCHCTBHE YKAa3aHHBIX
ciHpocoenHHeHul ¢ HyKneoQHIbHbIMH DPEarcHTEMH, a8 TeiOKe HCCIe[IOBAHA BO3MOXHOCTH
BHYTPAMOIEXY/IAPHOIO ALWIHPOBAHHA S-apmi-cnupof{(rekcaruapobersofb]rHodernaoxkcamo)-
4,5'{1',3'-nnokcan-4',6'-IHOHOB)} B NPHCYTCTBHH 3dupara TpéxdToprcToro Gopa.

2.1. Cunrea 4-xcapbokcH-, 4-scapboxcaMuIo- H 4-rHAPa3HE03aMeIeHHLIX
rexcaruapoGeno[b]THodenanoxcuion

Peakii pacKphITHA JHOKCAHAHOHOBOTO LIMK/IA IIENOYLIO, AMHHAME, AMHHOKHMCIOTAMH M

rMapa3sHHaMH NPOBOAWTH Ha NIpAMEpE aJUTyKToR (9, 11).
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YcraHorneno, yro npu AedcTBud KOH B MeraHoNe CIiMpocOenMMEHHE 9 nperepresaer
PacKpBITHC JTHOKCAHIMOHOBOTO [HMKIA © 00pa’oBaHMEM MOHOMETHJIOBOTO d¢upa 4-
Iuxap6oxcurexcaruapobensofbjrnodennnokcuaa 23 (cxema 4). O6paboria alUTyKTa 9 aMMHAKOM B
AMOKCaHe I71aJIKo NPHBOAWIA K aMHIIOKECTOTE 24, CTPYKTypa KoTopoil ycTaHoBjieHa MetoztoM PCA.
Tlpu neficters aMMHaKa Ha (SR)-5-henmacnnpoannykT 11 B omucaHHBIX YCIOBHSAX nolxyyand (SR)-
5-<pennn-4-xapbokcurekcarapotenso[b]thodpeHaHokcHI0O-4-KapGokcamMun 25  (Bbixonm  28%).
XapaKTepHO, YTO YBEJIHUEHHE BPSMEHH peakiMy BIBoe (KoHTponb MerogomM TCX) u nocnenytoinee
METHITHPOBAHHE PEaKUHOHHOR cMecH TIO3BOJWIO  BBIIG/HTD COOTBETCTBYIOMIHE
KapbokcaMHAOTIpOK3BOIHBIE  Tekcarwipobenso[blruoden-1,1-nuokcuna 25 u 26 [mpomyxr
MOTHIHpOBaHMA  kucioTel 25]. IlpH 3TOM  [ONOAHMTENBHO  BBUICHWIM  [POH3BONHOE

OHMETHIMAIOHaTa - 4,4-6uc-(MeToKcHKapOoHW)rekcarnapobenso|biruoden-1,1-nrokcun 27.

Cxema 4
HaC
LN Kow ¢ e NHOH o
-MCOH- b AHOKOAH C—o0H
20°C o, 0,5 NH.
0,8 20°C 2
o $2% Joy o g
24
HC HiC HyC
LNH,OH .
0,28 % [#) 2. CH2N2 0.5 Ty, \y—OMe
HJ o . H
1 25 (37%) 26 (42%) 27 (16%)

Peaxams coenMprenna 9 ¢ QeHITUIAMUHOM IIPOTEKAET IIPH HENPOIO/DKHTEILHOM HATPEBAHHH
10 40°C ¥ NPHBOAMT K COOTBETCTBYIOMICH AMUIOKUCIIOTE, METHIMPOBAHKEM KOTOPOH NOTyJany 4-
MCTOKCHKapGoHmWI-rekcarnpobenso[blrrodes-1, 1-nuokcano4-kapbokcamna 28  (cxema  5).
PackpbiTHe JIMOKCAHIHOHOBOTO HHKNA TMPOTEKAET 4Uepes TMPOMEKYToYyHoe obpasoBaHHe
KOMILIEKCHOTO COEIMHEAHA GEHITHISMHHOBOM CONM aMHIOKMCIOTH 29, KOTOpo¢ BHASLIH B
BHle MHAPOXIOPAIA B YCIOBHAX 06paGoTku. Menee OCHOBHEIE AMHHBL —~ 6-AMHBO-4-THAPOKCH-2-
METIWITUPHMHINA H GeH3HMMHIA30/-2-AMHH DEArHPOBAIN ¢ COSNMHCHUEM 9 PR HAIPEBAHHM B
JM®A. B pesysbraTe peakoMu  [OJYYANH  HHIMBHOYAIbHBIE  XpoMaTorpadnyeckd
UHAHBMIY&TbHBIE MoHOoaMBARI 30 miE 31 - TNpOOYKTH  peakiMH  TEPMHYECKOro
RexapGokcunupoBaist. Colb 29 B YKasaHHBIX YCJIOBHAX NpeBpaiiaercs B KapGokcamnn 32.
Peakmus cmupoapnykra (9) ¢ (N-merwn)GemzwiamuAoM B JIMOA Taloke CONPOBOXIAECTCH
flekapGoKcHnapoBanueM H npuBonuT K (N-Gensun-N-metun)oensolblrnopen-1, I-nrokcuao-4-
xapGokcamuny (33).
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Cxema §
HsC
5 | o DML POy i O NHy(CHzPh
3 <_4OTC—— 9 40°C oH CI
05 NH(CH)Ph o
2)CH,N, S NH(CHZ)Ph
” © BoNHCH, o
RNH,, IM®A 29
JIM®A 100°C, 9 9
HC 130°C, 14w - IM®OA
H 3 150°C,
08 Y et e .
B
ky N
o} 05 Nenpn 32 (53%)
2
30-32 (89-91%) OH H 33 (76%)
/N N
R= % N (30}, ¢ o
-, —<\N (31), (CHy);Ph (32).

CHy

PesyibTaThi B3aBMOICHCTBHA CIIMPOANTYKTa 9 C ONTHYECKH AKTHBHBIME (R)<(+)- HnH (S)-(-)-
1-permsTHRAMEHEAMH IpHBEAcHBI HA cxeMe 6. T1pH xumayenun cnupocoenntenus 9 ¢ (R)-(+)-1-
GEeHWNSTHIAMMHOM B MCTAHOJE NONYYANA 4-METOKCHKapGOHHT-4-[(R)-1-permnaTrnkapbamon]-
M 4-MeTOKCHKapOGOHWI-Tekcarnapobensolb]rHodennuokcunsl 34, 35. Bosee XecTKHE YCIOBHA
peakunn cmapoagnykra 9 ¢ (RM(+) wmim (S)«(-)1-peHWI>TWIAMAHSMH HpHBOXWIH K
06pa3oBaHmic XpoMATOrpadHUcCKH HHIHBHTYATHHBIX TPOXYKTOB NeKapOOKCHIHPOBRHHA —
cooTBeTcTBeHHO (R)}-(+)- win (S)~(-)-1-peHmIsTHNaMHIHLIX Npou3BOAHBIX Gewso[blmnoden-1,1-
IHokckaa 36, 37. PackpbiTHe NHOKCAHAHOHOBOIO LHKIE HOA INCHCTBHEM -aMHHOKHCIOT H
abupoB o-aMHHOKMCIOT B JM®A mno3BOIHIO NOMYWHTh 4-KapSOKCaMHIOMPOH3BOIHEIC
rekcarnapobenso[blraodpennmokcuna 38-41. O6paboTka cnUpoa(yKTa 9 JHITWICHTPHAMHHOM B
JM®A npuBonnia K HEpasICNHMOH CMeCH IIPOJYKTOB; 4-KapGOKCaMMIONPOH3BOAHOS
rexcarusipobeHso[b|THodpeHAHOKCHAa 42 MOJYYHTH ¢ YMEPEHHBIM BBIXOAOM IIPH KHIISUCHHH
CIIHPOCOETHACHHA 9 C IKBUMOJIAPHBIM KOJIHUCSCTBOM AHSTHICHTPHAMHHA B HOKCAHE.

IHapasHROMH3 CNHpOTHOKCaHjMOHOB 9, 11 rumpasasom B JIM®A nporekaer ¢
ofpasoBaH¥eM MOHOTHIpasunoB Gerio[s]tHodennuokcrna 43, 44 (cxema 7). Huanpuyanssuie
MoHoruzpasHabl Gen3o[bjTHodernHoKcHIa 4547 DOTYYanH MpH PeaKNUH CIHPORHOKCAHAHOHE 9

¢ QCHRITHAPa3HEOM HWIH FHApa3sHIaMH H30HUKOTHHOBOH wid 4-6poMOeH30HHOM KACIOT.

Cxema 6
H ch, HiC Q HE
Ii-‘/ OMe H
HaNI'C i
__i» s ’," 5 CHjy OMe
S, ‘,
MeOH, 65°C O Ty - N o
H 34 (52%)

35 (26%)
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1 CH i HiC HiC,, Hs
HaN vl HNT N\ H oy _/CH
- Ph 9 Pl h'l’HC 2
IMOA, Mo, oS Yo s
110°C, 8-10y4 110°C, 25« HO O
38, 39 (62-T2%)
36, 37 (59-68%) HpN(CH2),00H NHACHCHoNHCHCHaNHg
IM®A,
110°C, 25 nuokcal, 100°C, 35«
HLC
7
-~ - N=—(CHy,COMH N—CHCHNHCH,CHANH,
40, 41 (58-61%) 42 (38%)
R=Me 38; R=1Bu39,n=340,n=10 41.
Cxema 7
HaC
NH,NH, H H,C
9 et NH,NH.
IM®A, 12y & 7 NHNH> 11 m
= M 5 NHNH,
43 (86%) 0, S
44 (81%)
HiC HaC
H ,? NH NHPh o NHNHC(OpX ™2 .
MDA, IM®A, | 1]
0! To Y VNP 130 30w 130G 18 o Yo WA TN
Ho H H o H
45 (68%) X= 4BICH, (6, N, )y— @7 46,47 (52:66%)

Tawum 06paszoM, HalileHs! OUTHMANTBABIC YCIOBHA B3aHMONICACTBIS crmpo{6emo|blraoden-
1,1-anokcnao)4,5'«(1,3-aAnokcaH-4,6-IHOHOB)} CO COMPTAMH, AMHHAMH, AMHHOKMCIOTAMH M
rugpasuHaMd. CHATEIMPOBAH DSl XPOMATOrpapHYCCKH HHIMBHAYLILHBIX NPOMSBORHBIX 4-
KapGOHOBLIX KHMCIOT (KapGoKCaMHIOB, KapOOKCAMWIOAMEHOB, AMHIOB M  THADa3WIOB)
Benso[b]TRodennuokcuna. Metosiom SIMP 'H  ycTaHOBIEHO, 4TO BO BCEX CIIyuasX HabMonanach
CTEPEOCENCKTHBHOCTL PACKPBLITHA JMOKCAHOBONO KOJbUA (mpaHCO-PACHIONOKEHAE 3aMECTATCICH
opu aromax C(3a) u C(4).

2.2. Cunres 10-okco-1H-rerparnapoduryopeno|2,1-blrnopen-S,S-nqroicnion

HamA yCTaHORICHO, UYTO HEHPONONAKHIC/IPHOS HAMPEBAHHE PACTROpA S-apui-
cnrpofrexcaranpobessoTHOGeHAHOKCHAO0)-4,5'«(1',3'-THoKcan-4',6'-mnoHoB)] (13, 15, 17, 19) B
1,2-THXNI0p3TaHe WM JHOKCAHE B NPHCYTCTBHH 3QHpaTa Tpexdropucroro 6opa NPHBOAHT K
00pa30BaHMI0 NPONYKTOB BHYTPMMOJIEKYINPHOrO AIUIHPOBaHWI — 10-okco-1H-Terparumpo-
dryopeHo|2,1-b]rHoden-S,S-anokcunoB (48a-r) (Bexox 12-82%). JONOIHHTENHHO BBHUIEILIE
COOTBETCTBYIOIHKE S-apuii-4-xap6okcn-7-meTii-2,3,34,4, 5,6-rexcaruipoSenso| b noden-1,1-
JoKcHIs! (49a-1) (BerxoR 8-55%) (cxema 8, Ta6:1uma 2).



12

W3 naupbix Tabamusl 2 BMAHO, YTO COCTAB NPOIVKTOB, PEaKUMH 38BHCHT OT CTPYKTYphl
apoMaTHyeckoro zamecturesns npu arome C(S) cnupoamnyxroB (13, 15, 17, 19). HauGonbuimi
BbIXOI MPOAYKTOB BHYTPHMOJIEKYIAPHOTO aumnupoBanns (48a-r) HabnionaeTcs NpH BBENECHHH B
peakuuo cnupoamayktor (15, 19), comepiamux 2,3-DMMETOKCH- WIK 3-IHIPOKCH-4-METOKCH-
apwbHble 3aMCCTHMTENH. BBeleHuwe METOKCHTpPYNNbl B mnojokeHue C(2) apoMaTHuecKoro
3aMecTUTeIIs (coenuHeHHa 13,17) OPUBOMAT K CHIDKCHHIO BBLIXOXA MPOMYKTa ALUWIMPOBaHMS, IPH
ITOM YBE/THUHBAETCS BbIXOJ S-apHi-4-kapGokcurekcarunpobenso[bjtnoden-1,1-nuokcuos 49a-r.
TIpH BBE/IEHHH B PeaKiHio CNHPOALTYKTa (11) B KayecTBe €/IHHCTBEHHOTO RPOJIYKTa BHUICIH 4-
kapBoKcH-5-peHuI-7-MeTin-2,3,38,4, 5,6-rekcarnapobenso[ bjHoder-1,1-nHokcr 49
BapbHpoBaHHE YCJIOBMH pEaKIMH (pacTBOPHTENb, TCMIIEPAaTYypa peakuHH, kKonHuecTBo BF3Et,O
(0.05-0.25 3kB.) HE3HAUMTEILHO BJIAACT Ha COCTAB NPOIYKTOB.

MBI HCCHEOBAIH BO3MOXHOCTb MOJYYCHHd TeTparapodmyopesof2, 1-bjruoder-S,S-
MHOKCHIIOB B OMHOH KONGe HENOCPENCTBEHHO NPH peakiiy NHeHa 1 ¢ S-apuiANeHAHOKCaH-
muouaMu (36,8). Tak, cocnuHeHRe 4806 noxyueHO HaMH GC3 BBLUIGICHHS CIHpoayTYKTa 15, myrém
06paboTKH peakiMOHHOR Macchl, 06pa3yiomeiics PR WHIIONIPUCOSAHHEHKA S-H30oNponeHN-2,3-
QUTHApOTHOQEH-1,1-THokenaa 1 Kk 5-(3,4-n1uMeToKCHOCHIRIUICH)- 2, 2-NuMeTHA-1,3-NHOKCaH 4,6~
nvoRy 3B kucnoroit JIviouca (Tabnuua 2). [Ipa aranoraunol peaknun J{unbca-Anbaepa mueHa 1 ¢
2-MeTOKCHOCH3WIHACH-2, 2-THMETHI- 1,3 -nHoKcaB-4,6-1HOBOM 36 B KaUeCTBE OCHOBHOTO IPOXYKTa
peaKUHH BbIAGUH  4-KapGokcH-5S-(2-MmeTokcuerwt)-7-meruarekcarnipobensolbjmmoden-1,1-
avokcHa 49a. Cnenyer oTMeTHTb, YTO Mpoxyxtsl 48a-r # 49a-x ofpasyiorca B BuIe
XpoMaTorpadHuecK HHAUBHAYaIbHRX coenueryi. CTpyKkTypa coensHenus 49a HONTBCpPKICHA
AaHABIMM PCA.

13,15, 17,19, 11

R1
HsC .
+ 0 / 1. mAoxcaH,
= 100°C, 25 1
R G + (49a,

045 o 2. BF3E1,0, 30 Mun e Bl e

=0

1 2 36,8

48, 49: aR' =OMe, R*=R*=H; 6 R' =R*= OM¢, R*=H; 8R! =R*=R*=OMe; rR' =H, R®
=0H, R*=0OMe; nR' =R?*=R*=H.

3:6R' =OMe, R?=H;BR' = R?=OMe.
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Tatsmnia 2

Yci10BHS ¥ BbIXOA MPOXYKIOB PEaKIMH AIATHPOBAHMUS 5-
apwicnHpo(rexkcarupobenzoTHoden AMOKCHR0- 1, 3-1HOKCal-4,6-THOHOB)

TIpumep| Hcxonusie VYcaoBus peakuuu [ TIpomyKTEHI peaKumHu ]
COCTHHCHHS ' (BBIXOR, %) :
1 13 0.10 Mom BF3 Et;O, (CH,Cl),, 48a (12%), 49a (55%)
80° C, 30 Mun
2 15 =- 486 (82%), 496 (8%)
| 0.05 mom BF1E,0, (CH,Cl),,
3 17 80° C, 30 Mug 488 (18%), 498 (52%
0.05 Mo BFSEG,0, (CH;Cl),,
4 19 60° C, 30 man, 3arem emé 0.05 48r (58%), 491 (20%)
Moi%, 80° C, 20 Mun
5 11 0.20 Mom BF; Ef,O, (CHCl),, 491 (76%),
80° C, 30 mMuH
Knmayenne p-pa (1) 1 (36) (1o 2.25
6 1+36 MMOJTB) B AHOKCaHe, 3aTeM 0.23 48a (8%), 49a (51%)
mmois BFyEtO, 100° C, 30 mus
i Kunsyenne pacrsopa (1) H (3B)
7 | 1+38 (ycnoBus npuMepa 6) 486 (58%), 496 (5%)

Takum 06pasoM, Ha OCHOBE peakiHH NHAKIONPUCOSOUACHUA S-H30MponeHWn-2,3-
auragpotnoder-1,1-naokcuia 1 OpelIokeH CHOCO6 CHHTE3A FETEPOIAKIWYECKOH CHCTEMBI
Terparuapodryopeno[2,1-bjruodennuokcuna. KpoMe TOro, YCTRHOBJIECHR JETKOCTh OOPAa3OBAHHA
4-xapSoxcurexcaraipobensofb]tnoden-1,1-n1EOKCHIOR oA AcHCTBHEM KHCIOTH JIboHca.

3. K Bompocy 0 CTPOEHNRM CHHTEIHPOBAHNEIX WPOHIBOXHKIX
rexcaruapobenso[blruoden-1,1-xmoxcnna

C1pocHuE BceX CHHTE3HPOBaHHKX COCZIBHEHMH YCTaHOBJIEHO HA OCHOBAHWH CHEKTPaibHBIX
JaHHBLIX. ARATH3 BeJIMYMH KOHCTAHT BHIHHAILHbIX B3aHMONCHCTBHH npoToHOB Y atoMoB C(5,6) B
coexrpax SIMP 'H nossomwi onpenemmurs kor(HrypanHio 3aMectHTeneif B aanyxrax (11-22) u
onpefe/INTh KPATCPHH OTHECCHHA CTepeon3oMepoB K (SR)-nna (55)-pany.

IceBnoIKBaTOPHATEHOE PACTIONIOKEHHE APAIBHOIO 3AMCCTHTENIS B COCIHHEHAIX CENyeT 13
HAIMYAA  AKCHATIbHO-AKCHATBHOK KOHCTAHTH  CIIMH-CHHHOBOTO  B3SHMONCHCTBHA  MEXJY
suunAATbHBIME H(S) 1 H(6) npotonamu (/ ~11 T'm). B cnexrpax SIMP 'H (55)-u3omepos (12, 14,
16, 18, 20, 22) ofpamaeT BHHMAHHE 3HAYHTENSHOE YBEIHYCHME PA3HHMIIBI MEXITY XHMHAYCCKHMH
CHBHTAMHA CHHIJIETHBIX CHTHAJIOB POTOHOB METH/IBHBIX rpYNN (H HeoOBIUBBIX CHJIBHOTIONLHBIX
CIBHI OHHOTO W3 HHX) mpH atome C(2) (pwc. 2). Uix ykasaHHLIX AJUTYKTOB HaGmomaercs
craGonoNpHB COABMT CcHrHano mnpororoB H(3a), a Take YBEJIHYMBRCTCS MarHHTHAS
HEOKBUBAICHTROCTH npotoHoB H(6) ¥ H (3). YkazaHHble padiuimMa B XHMHYECKHX CIIBArax
IIPOTOHOB Nap CTEPCOM3OMEPHBIX AUXYKTOB HO3BOJIIITH ONPENIENWTL COOTHOMEHHE 06pasyIoLuxcs

H30MEPOB IO CHEKTPY MCXONHON PeaKkUMOHHOM CMeCH [YYHTHIBANH COOTHOUICHAC HHTErpaJbHBIX
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HMHTCHCHBHOCTEH CHHIJIETHBIX CHTHATOB MCTIUIBHBIX Ipymnn B HojgoxeHuH C(2°) 1 npotonop H(3a)
u H(5)].

Prcynok 2. Pazinuus cnextpos IMP 'H cnupocoenmvnennit (11) u (12)

8¢ = 2.66; 2.79 m.a. 85 =2.60; 3.10 M1

,
s,
2

iy, W ,Y
o}

33,=3.32 M. 8 =1.65 m.1.
8;=2.07; 2.11 ma. 11

Oy A ’ 2, Q4
. 1 03! II/H Y 5§=068 M.A
5 5=1.62 m.21 g L

83, =3.64 M

we

CrepeoxmMmayeckoe cTpoeHue kapOokcamumoB (30-33, 36-42), runpasunos (43-47) u 4
xapGokcnbemso[b]TrRoeHNHOKCHROB 492-A Mbl MPEVIOKWIH H& OCHOBAHHM aR&Nu3a CNEKTPOB
SIMP 'H 31X coenmnenuii. mpanc-Pacrionoxenne lamMecTHTeniell ipu atomax C(34,4) B criekTpax
YKa3aHHBIX 4-MOHO3aMELICHHBIX NPOA3BOAHBIX rexcaruapoGenso|bjTrodenamokcuaa
orfpenensiercs no 3sadcHrAM BemudaR KCCB mexny smuwsaneeeiMp npotoHamu H(3ad) (J =
10.2-11.6 I'n). Bzaumuan opueHTannd 3aMecTHrencii B nonoxenusx C(3a,4,5) nans coenunacaus 44
nozrrnepxcna&rcx naeAbiME NOESY skcnepHMeHTa nio Hamaunio NOE addexra npotona H* ma
cunsaonoisHOM mpotoHe H(6) (3 2.33 m.11.), a Taloke Ha opmo-NpOTOHAX APKWIBHOFO 3aMECTHTESA
npu atome C’. Tipoton H(4) umeer NOE-addexr ¢ cnaGonomsusim nporokom H (8 2.76 m.n.).

Crextpst IMP 'H  10-xetorerparuzpoduryopeno|[2, |-b]tHodenmuokcios 48a-r HMEOT
XADAKTEPHbIE PH3HAKH, MO3BOJAIONIHEG OTHECTH HX K (5a5,10aS,10bR)-cTepeon3omepam. AHATN3
BENMYMH KOHCTAHT BHUMHAILHBIX B3AHMONCHCTBHA INpPOTOHOB Yy 4TOMOB C**1% posgonmn
ONpE/ICHNTD UX yuc-pacnonmkenne (J = 5.0-6.3 T'n); mpanc-pacnosnioxkenne npotroros H(10a,10b)
ONpeNenteTcs NO HajlHYHIO AKCHAIbHO-aKCHATIBHOH KOHCTAHTHI CNUH-CTIHAOBOTO B32HMOIEHCTBHA
MOXIY YKa3aRHBIMM TpoToHaMH (J = 10.6-11.2 T'n). B3anMHAS OpHEKTALHA 3aMecTHTeleH NpH
aromax C(5,10a,10b) B cocnubenusx 48a-r moxTeepiciaerca AaHHLIME NOE-akcmepameHTa
coenuHenus 48r: mporon H(10b) mmeer NOE-addexr Ha cwisHomonsHoM npotoRe H(S); nporon
H(10a) umeeT Kpocc-nHK co cabonaibHbIM npoToHoM H(5).

PeruoxuMes UHKIONPHCOCAHHEHAA INeHa 1 K apHIHICHIHOKCAHZHOHAM 3a-€, a TAKe
OpABWIBHOCTD HCNOJB3YEMBIX CIHCKTPaIbHbIX XapakTCPHCTHK B CTPYKTYPHBIX OTHECCHHIX
JIOTIOJIHMTENbHO NONTBepXKIacTes NaHHbIME PCA i coenuHenuit 24, 25 u 49a.

4. Cunres NPOR3BOAHBIX crpo(Genso]blTHodenHoKxcuao)-
AHPAMRAHHTPHOHOB K 2-THOKCONMPHMHIWHIHOROR

Biammoneficrsne 1ueHa 1 ¢ S-meTWieR-1,3-nMpRMMIAH-2,4,6-TpHoHami  4a,,
[EHEPUPOBAHHBIME in sifu W3 OapOUTYypoBoH WIH 4,6-THMeTHIGapOATYpOBOH KHCIOTHI H
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¢dopManuHa, KATAIH3UPOBAHHOE L-NMPOJMHOM, MpPOTEKAET B  BOJAHOM  ALCTOHHTPWIE
peruocnendPHYHO M NPHBOAHT K cmupo{(Gensofb]tHoden)-4.5'-(MMPAMHIMHTPHOHAM)} S0, S1
(cxeMa 9). JIng mpoBeeHUA PeakiMM ¢ NOJHOW KOBBEPCHEH HCXONHOTO NHEHA 1 B peakimu ¢ 5-
METHICH-1,3-nupumunas-2,4,6-rpronama 48,6, TpeGoBaroch Gosiee JMTENbHOC BpeMs (M
NOBLIMICHHE TEMOEPATYpPhl) MO CPaBHEHHIO C peakiMed ¢ S5-METWICHAHOKCAHIMOHOM 2.
lenepupoBaHbiii M3 THOGRPOMTYPOBOH KHCIOTH H QOpMWIHHA, S-METWIEH-2-THOKCO-1,3-
THPHMHIAHH-4,6-IHOH S nNpH B3aHMOACHCTBRH C JMeHOM 1 B YKA3aHHBIX YCJIOBHSX [a€T
NPOH3BOJIHOC THOOapGHTYPOBOH KHCIOTHI 52.

Cxema 9
HaC H HaC
| i
E " Oﬁifc’ MeCN-H,0 e
——
D
055, N N, L-nponun 0,8 X
R Yk 40°C
1 X 46,5 50 (70%), 51 (80%), 52 (52%)

R=H, X=0 (4a, 50); R =CH,, X=0 (46, 51); R =H, X=8 (5, 52).

LIMKIONpACOSAHHEHHE  S-H30MPOleHKA-2,3-marnaporHodpen-1,1-nmokcuma 1k  5-
ApUTHACHOMPEMHIHHETPHOBAM 6a-B, 7a-3, WIH S-apAIMRCHNHPHMHAHHHOHTHOHAM 8a,6
npoTexano ¢ OOpR3OBAHHAEM CMSCH CTEPEOHM3OMEpHbIX (SR)-apwi- M (55)-apmwi-4,5’-
cnrpo(rexcarnapobensofb|THopeHRHOKCHRO)IRpHMHAHHTPpHOHOB 59,61 ¥ 60,62, wm 2-
THOKCORMPHMHAHHIMOHOB 63 ¥ 64, COOTHOLIEHHE MEXIY KOTOPLIMHE 3aBHCHT OT YCJIOBHH peaKuMu
H CYIIECTBEHHO MIMCHAETCS B 38BHCHMOCTH OT KATAIH3AaTOpa. YCIOBHR H COCTaB MPOXYKTOB
peakiAH queHa 1 c¢ nueHobwiamu 6a,6,72,6,%,3,8a npusenens! B Tabmunax 3, 4 (cxema 10).
Karanms peaxumii L-npoiHHOM S3a XapakKTepH3yeTcs HU3KOW CTEpCOCENEeKTHBHOCTBIO. [IpH 3TOM
XApaKTEPHO YBEIHUECHHE CTEPCOCEIICKTHBHOCTH B peaKUMH RucHa 1 ¢ nueHodwiamu (7a,6,5%,3) B
8a (1a6x1. 3, npumepnt 3-7). Hapany ¢ L-DpOIHHOM B KAYSCTBE KATAIR3aTOPA MBI HCIONB3OBATH
€ro TNpOW3BOAHbIE: L-NpoNMHAT UHHKA 536, L-4-rmapoxcHnponud S3m, L-4-(mpem-
Gy TUNIHMETAICHIOKCR)TPOSHA 54, (S)-(+)-nposmuon SS, TpudmaT okcasaboponumunns 56, a
Taloke PSR APYTHX ONTHUYCCKH 8KTHBHLIX COSMHEHUN — (+)-nceBno3denpuu 57, (-)->denpra 58 u
L-anapHn (pHCYHOK 3).

Pucynox 3. CrpyKTyph! HEKOTOPBIX KATAIH3ATOPOB

Ph 3
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53a-», 54 55 56
X =Y =H(53a), X=H, Y = Zn;» (536), X=OH, Y = H (53g), X= (t-BuMe;)SiO, Y=H (54)



16

Cxema 10
R2 R?
1
R -
H

4 ] +

0. o] ( )
N _N<
T
X H
e 592,68, 632,6 el

R'=RZ=R?=H, X = O (61, 59a,60a), R! = OMe, R? = R? = H, X = O (66, 596,606); R1~= R?= R> -
OMe, X = O (68, 598); R'=R?=R*=0OMe, X=$ (8a, 63a), R'=OMe, R?=R> =H, X = S (86, 636,646).

R?

R R?

H

oo Ao M
N N
/s \
Me’ Y Me M

o Ta-3 6la3 62a-3 e

R'=R2=R3= H (7a,61a, 62a), R'=0Me, R?=R><H (76,616, 626); R'=R?=H, R*<OMe (73,618, 628),
R!=R2=H, R3=F (7r, 61r, 62r); R'=OH, R*=OMe, R*= H (7, 611, 62a); R'=H, R*=0H, R*=OMe
(7e, 6le, 62¢), R'=H, R?Z=R3=0Me (7x, 61, 62x); R1=R?=R3=OMe (73, 613, 623).

Ta6nuua 3. Buusuue pacTBOPHTE/IA HA BLIXOA ¥ COOTHOIIERRE CIHpo{(rexcarsapobenso-
[b]TRodennrOKCHIO)- 4,5 -NEPrAAPONHPHMHAAROB] (KaTATH3 L~-1IPOJIIMHOM)

| Ne | mmeto Y CIOBRS peaKnHu TpomyxTs! Beixon, | CootHom.
o | -Gur p-b £°C PpeaKIHK % 5R:SS

ol 6a nuokcal-H,O 100 59a, 60a 52 4:1
IL 2 66 BoaH. IMOA 130 596, 606 32 3:1

3 Ta PhH-CHCl;-H,O 60 6la, 62a 47 5:1

4 76 PhH-CHCL-H,0 60 616, 626 35 6:1

5 Tk PhH-CHCl3-H;O 60 613, 62:x 27 5:1

6 7 PhH-CHCI;-H,0 60 613, 623 32 6:1

7 8a sogH. JIMOA 130 63a 25 -

Peaxia HHKIONpUCOCAHACHMA JHeHOPWIOB (6a,7a) k jueHy 1 B IpHCYTCTBHH
npor3BomHbLX L-nponuHa (538, 54) u (+)-mceBmoadenprra 57 nporekasa ¢ Gonee BBICOKHM
OGKUM BBIXO/{OM INPOXYKTOB peakiiHH M YBeJHYeRHeM comepxaHus (SR)-usomepoB. Karamn
peakuuA naexa 1 ¢ aueHodmwiom 76 TpudnaroMm oxcazaGoponuuunus 56 mpoxomwia B Gonee
MATKHX YCJIOBHSX ¥ OTINYANACh CTEPEOCHCIUPHUYHOCTRIO B TIONB3Y cTepeonsomepa (626).
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Tabnmua 4. BinsHHe KaTAIH3aTOpa Ha BBIXO/ U COOTHOWIEKHE cnHpo[(rexcaruipobenso-
THOHEHAROKCHAO)- 4,5 -Nepr U pONUPAMUARHTPHOHOB]
(p-nb nuoxcau-sona, 100 °C; *CH,Cl,, -50 °C, 3a1eM 42°C)

o ; mueHO KaTaIM3aTop IIponyxret | Bsrxos, CooTHoul.
nn_| -bun _peaxuau % SR:5S

1 6a (L-TIponun),Zn 536 59a, 60a 65 2:1

2 6a L-4-T'unpokchnponHe 538 _| 59a, 60a 58 8:1
13 6a L-4-(TBDMS)nponuu 54 | 59a, 60a 71 9:1

4 Ta 536 61a, 62a 69 25:1

S Ta 54 _{ 61a, 622 70 9:1

6 Ta (+)-IIceBro3genpun 57 6la, 62a 52 7:1 |
7* 76 OxcasaGoponuanans 626 70

TpAdat 56 ]

Crenyromut 3tanm paGoThl BKIIOYAT NONYYEHAE RaHHBIX O BIAMMONEHCTBHS JHeHa 1 ¢ apAIHIeH-
GapGuTyparamu 60, 6B,76, 71, 806), reHepHpPOBAHHLIX B VCIOBHAX PEAKUHA H3 &JIbJICTHAA H
npoK3BOaHbLIX 6apOuTYpoBOH KHCAOTHI (Tabnuna 5).

Ta6mua S. CHHTE3 ONTAYCCKH aKTHBHBIX CITHpo|(rekcarnyipobenso| bjTHode HIHOKCHIO)- 4,5'-
MepruapoNAPAMHIAHTPHOROB] (p-1b QHOKCaH-BoAa, 100 °C)

Ne | Pearenth Katammpartop MpoxyxTst | Berxon [a]};",
1. peaKuHH (%) ©)
1 2-Merokcnbemameru) + 3B 596 75 +18
GapGaryposas x-1a + (1)
2 2,34 54 598 72 +37
TpumeToKcHGeHm3aNbICI M +
6apOuTypoBas k-1a + (1)
3 2-Merokcuben3anbIeraf + | 538 616 3 +18
nuMeTHN6apOHTYpOBad K-Ta
+(1)
4 - (+)-Tlcernoadenpun 57 616 60 +35
5 -"- L-Ananuu 616 66 +30
6 - (-)>3¢ecaprr S8 616 62 +42
7 -"- 54 616 73 +36
2-I'BapoKcH-3-METOKCH-
GeH3QIBNErAN + TUMETHI- | .\ - 4
8 Gaps pan k-8 + (1) (+)-TlceBnoadenprr 57 61x 45 15
3-I'napoKcH-4-METOKCH- 69
GeH3aIBIerHa + THMEeTHWI- 7- -
9 Gapba Bag X-ra+ (1) L-Tlpoman 61e,62¢) | (7:1)
10 2-MeTokcaGenzanspersa+ | (S)-(+)-mponunon 55 | (636, 646)( 55 -
TROGApOHTYpOBas K-Ta + (1) ; (5:1)
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Kax BHIHO, NpoBeJCHAEC TPEXKOMIIOHCHTHOM peakiHH NPHBENO K YBEIHUYEHHIO KaK oOu{ero
BbIXOJIa NNPOJTYKTOB PEAKIAH, TAK H CTEPEOCENCKTHBHOCTH PEAKIHH ¥ B PAJZIE CITy4YaeB NO3BOJIHIIO
OpOBOIHTL peakitnio crepeocnenupmyHo. Taxum oOpasoM, HMeET MeECTO OpraHOKATAIH3
TPEXKOMNOHEHTHLIX peakimii. OOpamaer BHHMaWHe HMIKHA BBIXOX (45%) coenuHenws 61a,
obpa3yiolerocs NpH B3aMMOACHCTBAM AMeHa 1 ¢ JHeHOQWIOM 71, TEeHCPHPOBAHHLIM H3
AAMeTAN0ApOATYPOBOH KHCHIOTBI H  8DOMATHYSCKOTO aNblEruia, COACpXamero B Opmo-
NOJNIOKEHUH THAPOKCHIbLHYIO Ipynmy. BeposrHo, oGpasoBaHue S-apwsiMeTwieHGapOuTyparta 7x
CONPOBOKIAETCS  NHKIH3aUMCH B  COOTBETCTBYIONIHE 8HHEIHPOBAHHBIE  NPOH3BOMIHBIC.
Bo3mMoxaocTs 06pa3oBaHHs TRKHX NPOTYKTOB Mbl NOKA3AMA Ha IPYToM npumepe. [IpH mombiTke
CHHTE38 S-apwiHjcH-4,6-NumMeTwIGapOnTYpaTa M3 HPOH3BOIHOTO CATHIWIOBOIO aibleruna 65
MyTeM HATPEBAHHA B BOJHOM JIHOKCaHe ObUI onyyeH okcaneasadnasnn 66 (cxema 11).

Cxema 11
[o)
CHy OWO Ac~ o
N N
cHo HiCT Y TcHs B
L . | on
—_—n
OH  muokcan-Boja,
0 N N,
100°C H;C, \"/ CHa
o

ChnexyeT OTMETHTS, YTO B3aHMOReHCTBHE ZiHeHA 1 C FeHEPEPOBRRHEIME in sifu THEHODHIAMHA
7¢ u 86 B npuCYTCTBHH L-nmponuHa wiH (S)+)-DpoisHona S5 He OTAHYAKTCA
CTEpeCeNeKTHBHOCTBIO (TabNHNg 5). OnHAKO, IPH ITOM XAPAKTEPHO YBEIHYCHHe obmero BhIXoaa
NpOIYKTOB peaklHH LHKIonpHcocarHeRHd (cp. Tabur. 3)). (SR)- ¥ (55)(2-Merokcubensnnunen)-
cnHpo-{(rekcarBapobenso{b]THod eHAHOKCHAO)-4, 5'~(2'-THOKCO-NEePrAAPONAPH MHHH-4',6'~
nHoHel)} 636, 646 ynanocs pasnenuTh myTeM NepekpHcTauTHanuH. s sHanTHOMepoB (SR)- H
(5S)-H30MepOB YKA3aHHEIX AlUTYKTOB 636 H 646 GbuIH No0GpanbI VCIOBEA XPOMATOrpadHYECKOro
pazie/IcCHHs HA XHpaibHOH KONIOHKE.

Bblla DOCTARNEHR CEPHA OMBITOB C YYACTHEM S5-H30IPONCHHI-2,3-IHEApPOTHOeH-1,1-
JOHOKCAAA 1 H NPHIOTORICHHOTO in sifu 5~-(2-METOKCHOEHIWTHACH )-2-TROKCO-1,3-EpUMANAH-4,6-
1HoHa 86. B Tabnune 6 MOKASRHO BIHIHWE KATAJM3ATOPA HA ONTHYCCKYIO YHCTOTY aamykTa 636.
HcronpsoBaHMe B KAYeCcTBE  KATAIH3ATOPOB  L-4-THApOKCHOponuMa S3s, L-4<{mpem-
OyTWIOAMETHACHIOKCH)IpoNTAHa 54, (-)->denpuHa S8 1NpPHBOOHT K  YBEIHUCHHIO
CTEPCOCCNEKTHBHOCTH PEAKUHMHM, peakmis BO BCEX cirydadx OPOTEKaer oﬁpazomuem OJHOro

crepeonsomepa - (5R)-curpo{5+(2-metoxcudermmrexcaruapoberso[blrrode nmmokcuno-4,5'<(2'-
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TAOKCOLIEPTHAPONMpEMUAHH-4',6'-1HOHA)} 636. Kax nuaHo, peaknus auena 1 ¢ aueHodwiom 86
MO3BOJIAET 1IOTY4YHTh IPONYKT PSaKilMy ¢ SHAHTHOMEPHOH YMCTOTOH (e.e.) BIUIOTL N0 86%. (-)-
Odenpun 58 u L-mpem-GyTANIMMETWICHIOKCHIPOIHH 54 06eCcIeYHBAlOT SHAHTHOCEIEKTHBHOCTD
4 JIHACTCPEOCEIICKTHBHOCTD PEAKIHH.

Ta6nuua 6. BIvsHKe KaTaH3aTOpa Ha BHX0J H ONTHYECKYIO YHCTOTY (SR)-criipo{[S-(2-MeToKCH-
desnn)rexcarupoGe 3o TROPCHAHOKCHAO)- 4,5'<(2-THOKCONEPrHAPONHPHNHAKAANOKA)] (636)°

Ne | Vcnosus peakouu ! Karanusatop Boxon (636), % | [a]:”’
i PactBoputens | t °C | xumuveckmit| ee’| O
“'F' i "ﬂﬁéiéaﬁj}lzé " 100 | 4T UIPOKCUNPOIHH S3B 75 20 | =27
L-4-(mpem-By IHMETHI- 68 80 | +78 |
2 Jinokcas-H,0 | 100 CHUIOKCH)TIposiuH 54
(¥ Ddumo| 0 [¢iicem B | B

ITpumeuanne. * 5-(2-MeTokcnGe H3mIHeH)-2-THOOKCO-NAPAMEIHHAHOH (85) reHepHpoBaNY in sit
H3 2-METOKCHOEH3ABIErHIIa H THOGAPGHTYPOBOH XHCIOTEL. “Onpenenim u3 nanabx BIXCX Ha
xupansnoli kononke (¢asa Kromasil CHI-DMB).

Takum obpaszom, Mbi YCTaHOBWIH 3PEKTHBEOCTH IIPHMCHEHMS aCHMMETPHYECKOTO
OpraHOKATANIM3A JUIS OCYMECTBJICHHA [4+2]-UHIUIONPHCOSIUAERAA S-apHIAICH TMPHMHIAN-2,4,6-
TPHOHOB WA  5-3pHIHACH-2-THOKCO-THPHMHALHH-4,6-IMOHOB K 5-H30UpOmEHMI-2,3-
aurunpothoden-1,1-naokcuay 1. Biaumoneiicreme nuena 1 ¢ S-apwingertapbatypatamMu (66,
68,76, 7n, 86), reHepUpoBaHHBIMH in sifu u3 GapGurypoBo#, 1,3-nMMeTmnGapBHTYpOBON WTH
THOGAPGHTYPOBOH KHCIOT H COOTBETCTBYIOMIErO IbJCTHA4, B NPHCYTCTBHH PAIHUHBIX
AMHHOKHMC/IOT ¥  aMHWHOB IPHBONNT K  ONTHYECKM A&KTHEHHIM  MPOM3BOAHBLIM  5-
apunrexcarunpo6enso[bltaoden-1,1-1aokcHza, CONIePHAIINM 4-CTTMPOAHHCITUPOBAHHbIE
NEPryuIpOH pUMHIHNH-2,4,6-TPHOHOBbIN WIH 4,6-THOH-2-THOHOBBIX (pparMeHThI.

4.1. Crpoenne 4,5'cnrpo(rexcarmapobenso[blrHodeHaAHOKCHI0)N HPHMHIUHOB

CTpocBME HOBBIX CIHPOAHHC/IHPOBRAHBIX IIPOM3BONHLIX GapOHTYpOBOA  KHCIOTH
YCTAHOBNICHO HA OCHOBAHUHM CNEKTPalbHBIX MaHHBIX. Cmekrpsi SIMP 'H CTCPCOH3OMEPHBIX 5-
ApHI3AMELICHHBIX AJUTYKTOB COACPKAT XAPAKTCPHBIC PasjIHuMsi, HO3BOJAIOIHE OTHECTH MX K S5-
(R) unu 5-(S)-pamy (pucyHok 4). XapakTepHO, YTO AHANOIHYHBIE AHAIMTHYECKHE KPHTEPHH
OTHECCHAA CTEPEOH3OMEPOB [3HaYeHHE XHMHYECKOIro caBHra npotoxoB H(3a), paznnums (AS) B
BSIMYHHAX XHMHYECKMX CIBHIOB OporoHoB H(6)] ObUNH YCTRHOBICHBI HAMH TIPH AHAIH3E
cextpos SIMP 'H crepeonzsoMepnsix S-apHia3aMEIeHHBIX ANIYKTOB APHTHICHIPOM3BOIRBIX
KBCIIOThI Menbapyma (pucyHok 2). IpaBoMepHOCTb BbIARIEHHBIX TECTOB [UIS OTHECEHHS CTPYKTYp

cnrpocoenuHeHHA K (SR)- win (55)-pany nonrBepxacHa nanubiMu PCA coenunenuit (61r, 626).
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PucyHok 4. Paznnuns XHMHYCCKMX CABATOB fpoToHOB H(3,34,6) M IPOTOHOB METRJIbHBIX
TPy 8 CIIEKTpax SIMP'H cimpocoenuuenuii (61a) 1 (62a)

65 =2.59; 2.67 m.n. 86 = 2.53; 2.85 M.

HiC HaC
- ‘ o) c,_bB 293 M.
£ N/ 53.13 m.n. g / .
o d Y, : 0,S e
25, N\ 51 . H VR M. .
o) r
cl O CHy
83, 3.47 M0 8332 M. . 83,3.89 M. 5325
A =1.82;2.00 m.1.
83 =1.98; 2.02 M. 6la 3 62a

Taxum oOpasoM, B pe3ynbTaTe TNPOBEJCHEOTO MCCICNOBAHAA HAHNCHH ONTHMATLHBIC
VCIOBHA  B3aHMO;GHCTBUA  S-m3onponermi-2,3-nuruaporuoder-1,1-niokcana 1 ¢ 5-
METHICHNECPrHIPONUPHMHANHE-2,4,6-TPMOHAME HIH S5-MECTRICH-2-THOKCONEPrHAPOMHPHMERHE-
4,6-1HOHAMH B NMPHCYTCTBHH XHDRIbHBIX AMHHOB HWJIH aMHBOKHCIOT. [lokasaHo, 4To peaxmss
npoTeKaeT ¢ 06pa3’OBAHHEM CMECH CTESPEOH3OMEPHBIX CHHPOAIYKTOB, COOTHOIICHHE MENIY
KOTOPHIMH 38METHO M3MEHAETCA B 38BHCHMOCTH OT KATAIN3aTOpa. BHIARIEHO BIMSAHHE YCIOBHH
PeakIAH HA CTCPeOCANCKTHBHOCTh. YCTAHORICHO, 9ro BlauMonelictBHe ameHa 1 ¢
apunuaeHGapoHTypaTaMy, MOTYYCHHERIMA in sifu U3 NPOM3BOJHBIX GapOMTYpoBOH KHCIOTHE H
APOMATHYECKHX &JIbJACTHAOB B IIPHCYTCTBHH HPOH3BOARKIX L-nmponuHa S3B, 54 B ammnos 57, 58
CYUISCTBEHHO BIHACT H& CTEPCOCENCKTHBHOCTb PCAKIHH H B pslie CyyacB MHO3BOJISET
NpPOBORMTE peakuuio crepeocnenHpuano (obpasyloTcd TONBKO H3OMEPHM € S5-at-

OpHCHTHPOBAHHLIM aPAIbHBIM 32MCCTHTEIIEM).

CpaBHHBASL Pe3YJbTRTH CTEPEOCENIEKTHBHOCTH PEaKUMH [4+2]-OMKIONpHCOSHBEHAS
pasHOOGpasHBIX S-METHICHAHOKCAHLHOHOB H S-MeTwieHGapOmTypaToB K nIMeny (9),
KaTaisupyeMoli L-iposiHHOM, cilefyeT OTMeTHTh GosbiDee RIHAHHE CTPYKTYPhl apHIIBHOTO
38MECTHTS/IA B S-METHIeH-1,3-IHOKCan4,6-THOHAX HA CTCPCOCCICKTHBHOCTh pEAKfHH [0
CPABHCHMIO C TakoOBBIM VIS apWILHOTO 38MECTHTEIS B IPOHSBOAHLIX S5-apHmHAaeH-1,3-

IMmeTHnGapOATYpaToB.

5. PapMakoJIorHIecKHe CBOHCTB2 NePrHAPOIHPEM HAHHE0GEH30THOSEHAHOKCH/IOB
B naGopatopur dapmaxonoruyecksx ucciaenosannii HHOX CO PAH nomyueHsr nanmsie
no AICHCTBHIO IMPHMHAUHO-TeKcarnipobenso[birnodernnokcunos S0-52 na ITHC (mBrratemmaas
AKTHBHOCTH B TECTE “OTKPHITOE M0JIe”; B3AMMOICHCTBHE ATEHTOR CO CHOTBOPHBIMH TIpenapaTaMu).
Ilo naHEBIM TIPOBENEHHBIX ONBITOB B TECTE «OTKPLITOE HOJNE» YCTAHOBJIEHO, 9YTO
NHPHMHIAREOBbIC  NpoM3BoiHeic  Gemsofblrroden-1,1-muoxcuna  (50-52) mHe  okasanm
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CYWICCTBEHHOTO B/IMSHHA HA ICHXO-IOKOMOTOPHYIO aKTHBHOCTb OKMBOTHbIX. Bsenennue
COCIHHECHAH He OKa3hIBANO TOKCHUECKHX Bosfeicreuit ma ITHC u He Bbi3biBasjo yIHETCHAC
[BHIATEILHOH AKTHBHOCTH XHBOTHBIX.

BsaumonencTBHe areHToB 50-52 cO CHOTBOPHLIMH IPENApPATAMH H3yYald MO BIHAHHIO Ha
CHOTBOPHBIH 3PdekT xiopanruapara. BpeleHAe coelMHEHMII HE OKa3bIBAJIO CYHIECTBEHHOIO
BO3ACHCTBHA Ha MIPONO/DKHTENLHOCTS XIOPAIIHIPATOrO CHA.

AHRAILIETHYECKYIO aKTHBHOCT: COSHHERHH 50-52 u3yyanu Ha MOIETH BHCHEPATsHOH Gony
«(YKCYCHBIE KOpYH» IYyTeM OJHOKPATHOTO BBEJCHHS COeAWHeHHH B nosze 10 Mr/kr. CpaBHMBATH
obesbonuBatolnee aeHcTBHE coenWHEHHE ¢ 3P(EKTOM AHANBIHHA BBEASHHOIO B 03¢ 50 MI/KT.
«YXCYCHBIE KOPUM» BOCHpPOW3BOLHAW NyTeM BHYTpuOptommHHOTO BBeaeHHs 0,75% ykcycHoH
KHcaoTel o 0,1 M1 Ha OfHO XHBOTHOe. OlEHKa AKTMBHOCTH OCYHIECTRISLIACH IO KONRYECTBY
Kopuei B TeueHHe 3 MHH. YCTaHOBJIEHO, UTO cmHpo{(rekcaruapobenso{bjruodes-1,1-nHokcHn0)-
4,5’-(nepruapo-napuMALMH-2,4,6-TpRoH)}  (50)  obnamaer  BbICOKOH  aHATBLIETHUYECKOH
AKTHBHOCTBIO, CPaBHUMOH ¢ 3(deKrom aHAIbIHHA.

[MomyyeHHble JaHHbE NOKA3BIBAIOT  NCPCMEKTHBHOCTh  MOAMGUKAUMH  CTPYKTYPH
NEPrUAPONHPHMHAHHTPHOHOB MyTEM BBEJCHHA B CTPYKTYpY rexcaruapobGenso[b]rioden-1,1-
JIHOKCHITHOTO parMenTa.

Brisoant
1. BnepBhie NpoBeNeHO CHCTEMATHYECKOE HCCTIEIOBARNE PEAKIMH [4+2]-HHKIONpACOSIHHEHNS 5-
H30TpONeEWI-2,3-NHTHApoTHO(EH-1,1-1MoKCcHAa ©  METWICH(apWIHAeH)- NPON3BONHBIME
GapOurypoBoli H THOGapOHTYpOBOH KHMCIOT, & Taoke 1,3-mMokcaH-4,6-IHOHa; HaHICHEL
ONTHMATbHbBIE YCIOBHS PeaKiHi H BHISBJICHb! OCHOBHBIE 3AKOHOMEPHOCTH:
e Haubojsiee  AaKTMBHBIMH B W3y4aeMOM  pAJly  JHCHODHWIOB  ABAAIOTCA  5-

MeTWieH(apuIHACH JIHOKCaH-4,6-I{HOHBI;

® CTCPCOXMMHYECKHIl XOJl DEaKIHH 3aBHCHT OT 3aMECTHTEIS B OcH30MBHOM Konbue
LUKJTHYECKOA METHICHOBOH KOMIOHEHTBI H OT HPHPOZBI HCTIOMbL3YEMOTO KATAIH3ATOPA;

®  Karanus peaKildd  LUHKIONIPHCOCIMHEHHA  S-apHIHNeHGapOHTYpaToB 5
apUIHACHTHOOAPOUTYpaTOB K  S-m3omponeHnn-2,3-nurupotuoden-1,1-nHokcany ¢

HCINONL30BANMEM Pa3THUHBIX AMMHOCOSTHHEHHH [L-NPONAHa H ero 4-THIPOKCH-, 4-mpem-

GYTHAIAMETRI-C AIOKCHITPOH3BOTHBIX, L-nponnHata LMHKA, TpudnaTa

okcasaGoponmmmens, (+)-ncermoddenprua, (-)}odeapAHa] MNO3BONACT 3HAYMTENBHO

YBEIHYMTH CTEPEOCEICKTHBROCTD PEAKIHH,

® OpraROKAaTalu3 TPCXKOMIOOHEHTHHX peakuui (fHcHa, THOGRPOMTYpOBOH KHCIIOTHI H
apOMATHUYCCKOIO AIbAETHAA) 06SCIEUHBACT CTEPECOCHEIHGHYHOCTD LIHKIIONPHCOCAUACHAS;

HaHGONbINAA SHAHTHOCENEKTHBHOCTD (e.e. ~80%) Habironaercs [IpH MPOBE/ICHUM peakiiHi

B NIPUCYTCTBAA 4-mpem-OyTAIHMETAICHIOKCH-L-IPOTTHHA WiH (-)-2¢de1pHEa.
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IpennokeHbl  NpeNapaTHBHO  yNOOHbIE  METONBI  CHHTE3a IIAPOKOTO  KpyTa
CITHPOBHHETMPOBAHHBIX [IPOH3BOLNHBIX TeKCArAIPOOCHIO[H}THOPEHIHOKCANE, B TOM YHCIE
ONTHYECKH AKTHBHbIX.

HccnenoBanbl  CHHTETHYECKHE BO3MOXHOCTH cnupo(Genso[blrnodennuokcuno-4,5'-(1',3'-
nHokcan-4',6'-uonos). HaligeHpl ycnoBus cenekTuBHOro ofpasoBanus 4-kapGokcaMHIOB
KapGOHOBBIX WIH AMKApPGOHOBLIX KHCIOT Gemso[b]THoden-1,1-NHOKCHAa B peaKuHAX ¢
PRAIHYHBIMA aMAHAMH H aMMHOKMCIoTamH. Pa3paGoraH crepeocrenuduuHslf MeTOX
NONyYeHHs 4-MOHOTAIPa3HIOB rekcarnapobersofb)tuoder-1,1-mokcHaa.

Briepphie OOHapYeHO XapakTepHoe mnsi S-apui-4,5'-cnupo(rexcarunpobemso[bjrnoden-
JTHOKCHAOMOKCAHIHOHOB) NMPOTEKAHAE PeaklUEH BHYTPHMOJIEKYIAPHOrO AIUIHPOBAHAS 101
neticteueM >dnpara TpexdTopHcroro Gopa. IpoaHanH3MpOBAHB ONTHMAIbHBIE YCIOBHA
obpasosanua 10-okco-1H-Terparnapoduryopeno(2, 1-bjtaoden-S, S-THOKCHIOB B 3aBUCHMOCTH

OT 3aMeCTHTe/NEH B APOMATHHECKOM KOJIBLE CITHPOATAYKTA.

5. Metonamu MK, Y@, SMP 'H 1 *C cIekrpockolTHH OXAPRKTEPHIOBAHO CTPOCHHE BCEX BIEPBBIE

NOMYYeHHBIX BEIIECTB H YCTAHOBJICHS! PETHO- H CTCPCONANIPARICHHOCTh H3YYacMbIX PERKLHI.
Meronom PCA ofpelie/ieHsI TeOMETPHS M CTPYKTYPHBIC IAPAMETPhI PA3JIHUHEIX UPOHIBOMHBIX
rekcarunpoSenzofbjtuoden-1,1-noxcuna. CoBnaneHWe MONYHYEHHBIX  Pe3yNBTATOB C
BBHIBOZIAMA O PErHO- M CTEPEOR3OMEPHOH MPHHAJNEKHOCTH, CACHAHHLIME HA OCHOBE aHANIH3Aa
cnektpos SIMP 'H u °C, cBHNETeNBCTBYeT © HANEKHOCTH BhIGPAHHBIX CHEKTPA€hHEIX
KPHTEpHEB M NO3BOJIMET PEKOMEHIOBATE MX /U4 HCTIONB3OBAHAA NPH HCCJICIOBAHMH CTPOCHHA

CTPYKTYpPHO ONHOTHIHBIX COCTHHCHEN.

6. B peayibTaTe 6uOTECTHPOBAHHA THPHMHAHHOBBIX MPOH3BOAHBIX GeHso/blTHodeR-1,]1-1HokcAna

BLIAB/ICHO, UTO COGMHEHHA HE OKA3BIBAIOT TOKCHYCCKOTO BO3JACHCTBHA Ha UECHTPAILHYIO
HEPBHYIO CHCTeMy. 7-Merwicnupo{2,3,3a,4,5,6-rexcarapobensofb]-taodes-1, 1-naokcHI0-
4,5'(nepraapomMpuMAnnH-2',4',6'-TPHOH)} B TecTe “yKCyCHBIe Kopum”  obnamaer
AHAIBIeTHYECKON AKTHBHOCTH IO, aHANIOFHYHOH pedepeHC NpenapaTy — AaHANbLIHHY.

OCHOBHEIE PE3YIbTATH THCCEPTALHE OMYGIMKOBAHRLI B CJIEXYIOIKHX COOOLICHREX

1. Annpees, I'H, Olymu, 3.3, Bonkos, A.A., IIlakapos, M.M., Barpsrckas, U.10., T'ataios,

10.B., Tonctukos, [".A. J{HeHOBEI# CHHTE3 ¢ YYacTHEM IHIUIAYeCKHX cymbdonos. VII. Canres
npon3BoAHbIX Genso[bltuodernnoxcuna. // KOpX. - 2004. - T. 40. Bem. 6. — C. 892-903.

2. Shults, E.E., Vafina, G.F., Andreev, G.N., Tolstikov, G.A. Diels-Alder Reaction of 2-

Isopropenyl-2-thiolene-1,1-dioxide in the Synthesis of Bioactive Polycyclanes. (Rev.) / In:
Oxygen and Sulfur-Containing Heterocycles. Ed. V.G. Kartsev. IBS Press: Moscow. 2003. V. 1.
P. 384-392.
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3. Ilynsn, 3.3, Amngpees, I'.H., [lakupos, M.M. Barpsuckas, W.I0. Toncmukos, T.A.
JIMCHOBBIR CHHTE3 € YUYaCTHEM LHKIHYeCKMX cyabdoHOB. IX. Cunares 10-oxco-1H-

TeTparuapodayoperof2,1-btnopennnokcunos. / XI'C. - 2008. - Ne 10. - C. 1503-1512.

4. lynen, 3.3., Anapees, I'.H., [llakupos, M.M., Komapoa, H Y., Barpsuckas, 1.10., 'atunos,
10.B., TonctukoB, [.A. JIMeHOBbIN CHHTE3 C YYACTHEM IHKIMYECKHX cyiabdosos. VIIL
OpraHoKaTal43 B CHHTe3e NPOM3IBOAHBIX cmHpo(Gemo{blTHOdeHAHOKCHIO)THPAMUARH-
TPHOROB M 2-THOKCONHAPHMHAHHAHOHOB. // JKOpX. - 2009. - T. 45. - Bun. 1. - C. 94-107.

OcCHOBHBIC  De3YJBTATHI  JHCCEPTAIMM  JOJIOKEHM HR  OTEHCCTBEHMHBIX M
MEAUYHAPOIMAIX KOHEPEHLMAX:

5. Annpees, I'H, Ilymeu, 3.3., TomcrukoB, I'A. CuATe3 ¢(yRKIBOHAIH3HPOBAHABIX
npomBonHbX Gerso[bjmmoden-1,1-muokcrna. / Tesncw nokiagoB Monoexso#t HayyHOMH
INKONBI-KOHDEPEHIHE 1O OpraHHYeCKOM XHMAH “AKTyajbHble NpoG/IeMBl OpraHAYecKol
xumHK". - HosoceGHpck. — 2003. www.njoch.nse.ru/ibm866/school/03/fjle/245 . pdf

6. Ilymeu, 3.3, Yepuos, C.B., Amnnpees, I'H., Xapurono, }O.B., Toncrukos, I'.A.
3aKOHOMEPHOCTH peakiMA JIWIbca-Asbliepa B PAXY &IKANOHIOB H BBICUIMX TepICHOHTOB. //
Teancer noxnanos XVIl-oro Mennencerckoro chesga no obme#t W npukiaanaHoit xummu. T. 2.
"JIOCTIDKCHHA H NEPCTICKTHBH XHMHYecKolt Haykn'". — Kasanb. — 2003. - C. 440.

7. Shults, EE., Andreev, G.N., Tolstikov, G.A. Synthesis of Substituted Benzo[b]thiophene
Dioxide Derivatives. // Abstract 21ist Int. Symposium on the Organic Chemistry of Sulfur.
Madrid, Spain. - 2004. - P. 48-Tu.

8. Angpees, ['H, llymu, 3.3, Toncraxos, I.A. Cuares 4,4-Hu3aMeINEHHBIX NPOHIBOAHBLIX

Gensotnodennnokcana. // Tesmcw poxnago VI Mononexsolt HayyHoM IIKOJBI-
KoBpepeRLUH [10 opraAYecKoll XHMHH. — Kasans. - 2005. - C. 295.

9. Amppees, I'H, Iymu, 3.3, ToncrhkoB, I.A. CHRTe3 S,5-OHKIOAHHETHPOBAHHBIX
GapburypoBbix kHcinoT. / Tpymel Tperseit MexayHaponuo#t KoHdepeHuHH "XHMHI R
GHONOrA9ecKas AKTHBHOCTE A30TCOAepAMMAX reTepomuiuios”. IToa. Penaxumeit B.I. Kapresa.
Yepuorosnosxka. — 2006. — T. 2. - C. 18-19.

10. Amugpees, ['H, Illymen, 3.3, Toncmukos, I'.A. Cumres rekcaruaporeHo[2,1-b}-
¢yopenonos. Tesuchl nowiagos VI Beepoccnfickoro HayyHoro cemmHapa ¢ Mononexaon
Hay4ROH mKxonol "Xumus 1 Meauunea”. — Yoa. ~ Munem. - 2007. - C. 127.
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