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YdeHslit cekpeTapb TUCCePTAIMOHHOTO COBETa Jlysuna Onbra AHaTONBEBHA
JIOKTOP XMMHUYECKUX HayK -



OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTyaJbHOCTh  TeMBbI  HccaegoBaHWs.  PacTeHms  cemeiicTBa  JIFOTMKOBBIX
(Ranunculaceae) mpoayuupyOT BaXXHYIO IPYNIy MPUPOIHBIX COSTUHEHUH - THTEPIICHOBbIC
ankajgouapl. Ha ceropHsmHuil NeHb M3BECTHO HECKOJBKO COTEH TAKHX COCIAMHEHHH,
BBIICNICHHBIX W3 pacteHudd pojos Aconitum, Consolida u Delphinium, o6nagaromux
3aMeJaTeIbHBIMU  OHOJIOTMYECKHMH  CBOMCTBaMH. BeimosnHeHBl  fecATKH  paboT 1o
YCTaHOBIEHHIO CTPYKTYyphl M COCTaBa JUTEPIECHOBBIX AalKaJOHJIOB B  Pa3IMYHBIX
HPOJIyIEHTaX.

OTan4uTeNnbHO 0COOEHHOCTHIO CTPYKTYPHI AocTynHbIX Cis, Ci19 AUTEPIICHOBHIX U HOP-
JUTEPIICHOBBIX alKAIOWAOB (JIANIaKOHNUTHHA, CHHAKOHWTHHA A, CHHOMOHTaHMHOB F, H,
CHHOMOHTAaHHTHHOB A n B) sBisercs Hanuuue B KayecTBE CTPYKTYPHOTO (parMeHTa
ocTaTka aHTPAHWIOBOW KHCIOTHI miu ee N-3amemeHHoro mnpon3BogHoro. OCHOBHBIM
M060YHBIM 3(PEKTOM ITUX COCAWHEHHUH ABIAETCS MX BBICOKAs TOKCHUYHOCTH, BO3MOXHOCTD
W3MEHEHHs KOTOpOil CBsi3aHA C HAIPABJICHHON XHMHYECKOW MOAM(HKAIMEH CTPYKTYpHI
JTUTEPIIEHOBBIX AJIKaJIONIO0B. HeKkoTophble ANTEpIICHOBBIE alIKaJOMbl, BKIFOYAsl MPUPOIHBIN
AQHTPAHWIAT JIANMAKOHUTHH, OTHOCATCS K 4YHCIy MeTa0ONNTOB pAacTeHHH, IIHPOKO
pacnpoCTpaHeHHBIX Ha TEPPUTOPHM HAIled CTpaHbl. B mocienHue 1Ba JECATHICTHS
pa3BHUTHE MOJYYalOT WCCIIENOBAHMS, CBSI3aHHBIE C MoJU(UKAIMeHd KaK JUTEepPIeHOBOTO
OCTOBAa JIANIIAKOHWTHHA, TaK ¥ 3(HUPHOCBI3aHHOTO ApOMATHYECKOTO 3aMECTHTEN.
Tlokazano, u9To MoaMQUKANMA CTPYKTYpHl ajiKajJOHJa CYIIECTBEHHO H3MEHSET ero
TOKCHYECKHE  CBOMCTBA M OWMOJIOTMYECKYI0  aKTMBHOCTh  (@HTHapUTMHYECKHE,
MPOTHBOBOCTIAIUTENIFHBIE W aHAIBIeTHUECKHE CBOMCTBAa). B cBsA3m ¢ 3TmM paszpaboTka
METOJI0B MOAMGHKAIMN CTPYKTYPHI JIAMMIAKOHUTHHA, & TAKXKE MOJASIBHOTO COCIWHEHUS —
METHJIOBOTO 3(Hpa aHTPAaHWIOBOW KHCIOTBI C  BBEACHHEM TI€TePOLMKINYECKUX
3aMeCTHTeNIel, MONydeHHe JaHHBIX 110 B3aHMMOCBSI3H «CTPYKTYPa-aKTHBHOCTB)» SIBIISTFOTCS
aKTyaJbHBIMH U TIPEJCTAaBISIIOT OONBIIME IEPCHEKTHBE B CHHTE3€ HOBHIX AareHTOB C
CENIEKTUBHOCTBIO OMOJIOTHYECKOT0 ACHCTBHUS.

Crenenp pa3pafoTaHHocTH Tembl. Cpemu TpeBpalleHHil JTAaNIIaKOHHTHHA MIHPOKO
M3y4eHbl MOAXOIB K MOMM(UKAIMKM JUTEPIIEHOBOTO OCTOBa. [Ipexkne Bcero, moirydeHa
cepusi MPOM3BOAHBIX MO aToMy a3oTa N(20) TepmeHoBoro octoBa. M3BecTHBI HECKOIBKO
JIECATKOB NPUMEPOB COCIMHEHHUH, MOJyYEeHHBIX IO pEeaKlMu C aleTaMUAHOW TPYMIION.

Taxxe 3aCIIy’KUBAOT BHUMAHHUA PEaKIUM B aApOMAaTU4YCCKOM Cbpal“MeHTe, Hanpumep



MOJy4eHHEe 5'-TaJIoTeH- U 5'-HUTPONPOU3BOJHBIX JaNNakoHUTHHA. S5'-I"anoreHnpon3BoaHbIE
n3ydanuchk B mpomeccax obpasoBanmst C—C cBA3M C HCIOJNB30BAaHHEM peaKIMil Kpocc-
couyetanns Xeka, Cy3yku u Conorammpsl. OmHaKo paHee HE H3y4YalUCh PEAKUUU C
BBEICHUEM B apOMAaTHYECKUi GparMeHT Kak JallakOHUTHHA, TaK U JIPYTUX AUTCPIICHOBBIX
aIKamouoB  (parMeHTa  0,p-aleTHICHKETOHOBOH CHCTEMBI C  MOCIEAYIOmEeH ero
Mo (dHUKaKel B TeTePOLMKIMYECKUE COSTUHEHHUSL.

Leab paborbl. CenekTuBHas MOAWGHUKALUS CTPYKTYphl AUTEPICHOBOTO AJKalIOHIa
JIANIIaKOHUTHUHA ¥ MOJIENIBHOTO COEIMHEHUS] METHIOBOTO 3(GHpa aHTPAHWIOBOH KHUCIOTHI C
BBEICHUEM TeTEPOLMKINYECKUX (PArMEHTOB Ha OCHOBE MPEBPAIICHHUH COOTBETCTBYIOLIUX
,3—aleTUIICHOBBIX ~KETOHOB, T'€HEPUPOBAHHBIX B YCIOBHSAX METAJUIOKOMIUIEKCHOTO
KaTajam3a.

3agauyl UCCIIeIOBAHUS

1. CuHTE3 ANKUHIIKETOHOB U3 METHIOBOTO 3¢dupa N-ameTHaaHTpaHUIOBOI KUCIOTH U
U3yYeHHE UX PeaKIui C HEKOTOPHIMH HYKJIEO(DHUIbHBIMH peareHTaMH.

2. U3zydyeHme 3aKOHOMEPHOCTEH B3aMMOIEHCTBHS S'-OTHHWUIANIIAKOHUTHHA C
XJIOPaHTUJIPHIAMH KapOOHOBBIX KUCIIOT.

3. TomydyeHwme THOPUIOHBIX CTPYKTYp, COAEpXalMX (parMeHTsl NHPUMHIMHA H
JUTEPIIEHOBOTO aJKAJIOHW/A JANIIaKOHUTHHA W3 AJKWHIJIKETOHOB JIANNIAaKOHHTHHA, B TOM
YHCIIE OTHOPEAKTOPHBIM METO/IOM.

4. Pa3paboTka MeTo/ia TPEXKOMIOHEHTHOTO CHHTE3a aJKUHUIIKETOHOB U3 METHIIOBOTO
3¢upa N-aretuin-5-1no1aHTPaHUIOBOI KUCJIOTHI WA 5'-noIannakoOHUTHHA
HOCJIE/I0BATENbHOCTBIO PEaKInii KapOOHMITHPOBaHHE-KPOCC-COYETAHHE.

5. CuHTe3 THOPUAHBIX CTPYKTYP, COAEPKAIINX (parMeHT N30KCa30J1a H TUTEPIIEHOBOTO
QJIKaJION/1a JANIIaKOHUTHHA OTHOPEAKTOPHBIM METOJIOM.

6. OmpezneneHue CTPYKTYPHBIX ocoOeHHocTel 2,4,6-Tpu3aMeUICHHBIX MHPUMHINHOB,
BIUSAIONMX HAa IUTOTOKCHYHOCTh. IloNydeHHWe [aHHBIX O B3aMMOCBSI3M CTPYKTypa-
AHAJIBI€TUYCCKasa AKTUBHOCTb B pany MAPUMHUIUHUI3aMCIICHHBIX TMPOMU3BOAHBIX
JaNaKOHUTHHA.

Hayunasi HoBu3Ha. [Toka3zaHo, 4TO B3auMojeiicTBHE METHIOBOTrO 3dupa 5-3rrHmI-N-
AICTUIAHTPAHWIOBOI KHCIOTHI WM 5'-3THHWUIANNAKOHHTHHA C  XJIOPAHTUAPUIAMH
OCH30MHBIX KHCIOT B HPHCYTCTBUM Katamutideckoit cucrembl Pd(PPhs)Clz — Cul wu
OCHOBaHHMs MNPOTEKaeT IJaAKO C OOpa3oBaHMEM COOTBETCTBYIOIIMX O,B-al[eTHICHOBBIX

KETOHOB. BrIsBIIeHA 3(1)(1)8KTI/IBHOCTI: KaTaJIMTHYECKON CHCTEMBI Ha OCHOBE Xjopuaa



nayagus u [au(1-agamantin)oensmwidochun ruapodpomMusial B peakinl KpOCCc-COUSTaHHs
5-3THHMIIAHTPAHWIIATOB € XJIOPAHTHJPUIAMU KOPUYHBIX KHCIOT. YCTAHOBIECHA BEICOKAs
aKTUBHOCTh CHHTE3UPOBAHHBIX 0,[3-allETHIICHOBBIX KETOHOB B PEAKLUH LIUKJIOKOHIECHCAIIUU
C AMUJIUHUEBBIMH COJIIMU PA3IMYHON HPHPOABL. BBISBIEHBI CTPYKTYPHBIE OCOOEHHOCTH
aMHIMHOB, BIMSIONIME HA PEaKIHOHHYIO CIIOCOOHOCTh B IIpomecce 00pa3oBaHMS
COOTBETCTBYIOIIMX  IPOM3BOAHBIX MUPHUMHUAMHA. HaliieHsl  ycnoBus — momTydeHHs
NUPUMHIVHUI-3aMEIIEHHBIX ~ NPOM3BOAHBIX ~ METHIAHTPaHWJIATa U JIANIAKOHUTHHA
OJTHOPEAKTOPHBIM METOJIOM.

Wzydens! ycnoBus mpolecca KapOOHWIMPOBAHUSI-KPOCC-COUETAHHUSI C  ydacTHEM
METHJIOBOTO 3(Hpa S5-MOAaHTPAaHWIOBOH KUCIOTHI M 5'-nojyannakoHUTHHA. [IpemsoxeH
METOJ] CHHTE3a 0,[-aleTHICHOBEIX KETOHOB OH-MHOBOTO CTPOEHHS M3 COOTBETCTBYIOIINX
apWINOAUIOB ¥ (CHWIALCTUICHA B TMPHCYTCTBHM KaraiauTuueckod cucrembl PdClz —
Ad:PBn'HBr u rexcakapGonmia MojmOaeHa B KavyeCTBE HCTOYHHKA OKCHIA YIJIepoja.
Tlokazano, 4to 0,B-aleTHICHOBBIC KETOHBI Pa3JINYHON TOMOJIOTHH B PEaKIUsIX C aMAINHAMHI
HPHUBOIAT K OZMHAKOBBIM NPOAYKTaM — 2,4,6-Tpr3aMeNIeHHBIM THPHMHUIANHAM.

TIpennoxenst IIpernapaTuBHEIC METOIBI CHHTE3a 4-ranoreH3aMenIeHHbIX
pPETHOM30MEpHBIX HM30KCa30JI0B, coAepkamux (parMeHTsl MeTwioBoro s¢upa N-
aIleTUIIAHTPAHWIIOBOHM KHUCIIOTHI B OJ0KeHIIX C-3 mwim C-5 M30KCca30IpHOTO IUKIIA.

Pa3paboTaH METO/ pErHOCEIEKTHBHOTO CHHTE3a THOPHIHBIX CTPYKTYp JaNIIaKOHUTHHA,
COZIEpIKAIINX M30KCAa30JbHBIN (parMeHT, «0Nne-pot» crmocoboM u3 5'-3THHUIIPOU3BOIHOTO.
VcraHoBIEHa B3aMMOCBS3b CTPYKTYpBl oOpasyromierocs in Situ alkMHOHAa W cocTaBa
NPOJYKTOB pEaKIHU: B pPEAKIMAX THIPOXJIOpUIA THIPOKCHIAMHHA C aJKHMHOHAMH,
COZEPXKAIIMMHA aKIENTOPHbIE 3aMECTUTEIM B apOMaTHYeCKOM KOJble, BBIISISUH 3,5-
JM3aMEIICHHBIE  M30KCAa30IbI M COOTBETCTBYIONIME  S-THAPOKCHANUTUAPOH30KCA30IbI;
QIKAHOHBI C JOHOPHBIMH 3aMECTHTENISIMH B KOJIbIle oOecrmednBain oOpa3oBaHHe 3,5-
JIM3aMEIIEHHBIX H30KCa30JI0B.

Teopernueckass M NpaKkTHYecKass 3HAYMMOCTb. BBIIBICHHBIE 3aKOHOMEPHOCTH U
0COOCHHOCTH CHHTETHYECKHX IPEBPAICHUH alKaloOWAa JANIaKOHUTHHA, IPHBOJIINE K
(l,B-aL[eTI/IJ'IeHOBbIM KETOHaAaM M TCTCPOLUMKIIMYECKUM IIPOMU3BOJAHBIM Ha HX OCHOBE,
OTKPBHIBAIOT HOBBIE BO3MOXKHOCTH JUISI HANPaBICHHON CTPYKTYPHOH MOAMGHKAIMN

JUTEPHEHOBBIX aAJKAJIOUAO0B, COACPIKAIIUX apOMaTI/I‘IeCKI/Iﬁ 3aMECTUTEIb U PACHIUPAOT



TEOPETHYECKHE MPEACTABICHHS O XMMHYECKHX CBOWCTBaX (YHKIHOHAJIHHO 3aMEIICHHBIX
QIKMHUIIKETOHOB.

IMonyueHHbIe B X0J€ pabOTBl IKCIEPUMEHTAIBHBIC JAHHBIE C HCIOJb30BaHHeM Pd-
KaTaJIM3HPYEMOT0 KPOCC-COUETaHUsS TOIMOJHAIOT CBEACHUS 00 OCOOCHHOCTSX MPOTEKaHMS
peakIuy Ha NONMN(YHKINOHATEHBIX COSIMHEHUSX.

Ilo pesynapraTaM HpPOBENEHHOTO COTPYAHUKAMH JabopaTtopud (PapMaKOIOTHYECKUX
uccnenosannii HUOX CO PAH, UnctutyTa Meaununel U ncuxonoruu B. 3ensmana HI'Y,
YOUI[ HUU wmonexymsipHOH Ownonornu W OHOGHU3MKH TIEPBUYHOTO TECTHPOBAHUS
aQHaJIBreTUYECKOM AKTHBHOCTH, LUTOTOKCHYHOCTH MUPUMHITHII3AMEIEHHBIX
MPOM3BOJHBIX JIAMMAKOHUTHHA U METHJIOBOTO 3¢upa N-ameTHIaHTpaHUIOBOH KUCIOTHI B
OTHOIIICHUH OITyXOJIEBBIX KJIETOK YeJOBEKa BBIABICHBI NEPCHEKTUBHBIC Ul JaJIbHEHIIEro
HCCIIEI0BaHNs aHATIBICTUKU U IUTOTOKCHUECKHUE areHTHI.

Metononorust 1 MeToabl HCCIe10BaHUSA. B Xoze BRIMOIHEHUS pabOTHl PUMEHSITICH
COBpPEMEHHbIE METOJbl OPraHMYEeCKOTO CHHTE3a. BploeneHMe U OYMCTKAa COEAUHEHU
OCYIIECTBIISIIUCH MeTo/laMU SKCTPaKIHH, OCaXJICHHUS, xpomarorpaduu "
NepeKpucTaim3andd. B paboTe  HCHONB30BauCh  (QU3UKO-XMUMHUYECKHE  METOMBI
YCTaHOBJICHUSI CTPYKTYPbI U ONpeeSieHUs] YUCTOTHl XUMHUECKuX coeaunenuit: AMP, NK-
CIIEKTPOCKOIIUS, MacC-CIIEKTPOMETPUS BHICOKOTO pa3pelIeHusl.

Ionoxkenus, BLIHOCMMbIE HA 3ALIUTY:

1. Meroasl mTONMy4YeHUS ~— ANKUHWIKETOHOB W3  MeTmioBoro  3¢upa  N-
alleTWIAaHTPAHWIOBOM KHUCIIOTHI U aJIKaJION A JallllaKOHUTHHA.

2. CriocoObl OTyYeHHsI HOBBIX T'eTEPOIMKIMYECKUX MPOM3BOIHBIX METHIIOBOTO d(Hpa
N-ameTHIaHTPaHUIOBOM  KHCIOTBI Ha  OCHOBE  PEAaKIWU  ATKHHHIKETOHOB  C
HYKJICO(HUIbHBIMH pPeareHTaMHu.

3. Meroapl cuHTE3a THOPUIHBIX CTPYKTYpP, COACPKAIINX (parMeHTHl MUPUMHINHA H
IUTEPIICHOBOTO AJIKAJIOWa JIAMMAKOHUTHHA, W3 AIKWHWIKETOHOB JIANMTIAKOHUTHHA U
aMUJIMHOB, B TOM YHCJIE OHOPEAKTOPHBIN METO/I.

4. OcoOEeHHOCTH TPEXKOMIIOHEHTHOTO CHHTE3a AIKWHIIIKETOHOB U3 METHIIOBOTO 3(upa
N-ameTnin-5-noIaHTPaHMIOBOH KHUCIOTH WM 5'-HOJUIaNIIAKOHUTHHA, apWIANETHICHOB H
MCTOYHHKA OKHCH YIJIepo/ia B YCIOBHSIX PEaKIUH KapOOHUIMPOBAHUS-KPOCC-COUSTAHNSI.

5. CuHTE3 THOPHIHBIX CTPYKTYP, COACpKALIMX (parMEeHT N30KCa30JIa U AUTSPIICHOBOTO

aJIKaJIoOn/Ja JIaMIaKOHUTHHAa OAHOPCAKTOPHBIM METOA0OM.



Crenenb /10CTOBEPHOCTH 0O0ECIIEUCHA TIIATEIBHOCTBIO NPOBEICHHUS KCHEPUMEHTA U
NpUMEHEHHEM COBPEMEHHBIX (H3MKO-XUMUYECKHX METOJOB HCCIEIOBAHUS CTPYKTYP.
CTpoeHHe Bcex BIIEPBBIE IIOJNYYEHHBIX BEIIECTB J0Ka3aHO Merogamu ‘H-, 3C- SIMP
CNIEKTPOCKONUH (B TOM YHCIE C INPUBICYCHHEM JABYMEPHBIX T'OMO- M TeETEPOsACpPHBIX
skcriepumentos (*H—H COSY, 'H-'H NOESY, 'H-*C HMBC, H-'*C HSQC)), VK-
CIIEKTPOCKOINH, MacC-CIIEKTPOMETPHH.

Anpobanusi padorsl. PaboTa BBRINONHATACE B COOTBETCTBHU C IUIAHAMH HAy4YHO-
HCCIeIoBaTeNnbCKiX paboT denepanbHOrO rocyfapCTBEHHOTO OIODKETHOTO YUPESIKICHHUS
Hayku HoBocuOupckoro wuHCTHTYTa oOpraHudeckoii xumuu uM. H.H. Bopoxuosa
Cubupckoro otaeneHus Poccuiickoil akageMUH HayK MO MPHOPUTETHOMY HAIpaBlICHUIO V.
Xumudyeckne Hayku u Hayku o Marepuanax  (IIporpamma ®HU CO PAH V.48.
OyHnaMeHTaNbHble (H3MKO-XMMHUYECKHE HCCIIEOBAaHHMS MEXaHH3MOB (H3HMOIOTHYECKUX
HPOILIECCOB M CO3JaHME Ha MX OCHOBE (DapMaKOJOIHYECKHX BEILICCTB M JIEKApCTBEHHBIX
dbopM s NeYeHUs U MPOQPUIAKTUKY COLMATBHO 3HAYMMBIX 3aboneBanuii, TemMa V.48.1.5
“Pa3paboTka Hay4yHBIX OCHOB CCJICKTHBHOTO CHHTE3a HOBBIX (hapMakopopoB H
HPE/IICCTBCHHUKOB ~ JICKAPCTBEHHBIX  CPEICTB  HAa  OCHOBE  XEMOCHELM(DHUYHBIX
KaTAINTHYECKUX TPEBpalIeHUH NPHUPOIHBIX AIKAIOWIOB, TEPICHOUIOB M KyMapHHOB™),
npu noanepxke rpantoB PH® (Ne 14-03-00822, 18-13-00361), rpantoB PO (Ne 18-03-
01012 A, 19-53-44003 MoHTr_T).

PesynmpraTer paboThl DOKITAABIBANNCE HA CIEIYIOMNX KOH(pepeHnusx: Bcepoccuiickas
Hay4yHasi KOH(QEpeHIHs C MeXIyHapogHbIM ydacTueM «COBpEeMEHHBIE NPOOIEeMbI
opranmueckoii xumum» (HoBocuOupck, 2017), Bcepoccuiickas MoJOmexHas HaydHAs
mIKoTa-KoHpepeHnus "AkryanbHble TpoOnembl opranudeckor xummn" (HoBocmOmpcek —
[leperem, 2018), Beepoccuiickast koH(pepenmus rpanronepxkareneii PH® CospemenHsie
TEH/ICHIIUU B XUMHUH, Ononoruu, meaunuHe «OT Moyekynsl K ekapcTBy» (Kazanb, 2018),
Bceepoccuiickas HayuHas KoH}pepeHuus «MapKOBHUKOBCKHE YTEHHUS: OpPraHHYecKas XUMUsI

oT MapkoBHHKOBa 10 Hauux aHei» (KpacHoBuaoso, 2020).



OCHOBHOE COJEPXKXAHUE PABOTbBI

BBenenne k pabore COREPXHUT MHpENCTABICHUS 00 aKTYyaJIbHOCTH, I€b, HAyYHYIO
HOBHU3HY, TEOPETHYECKYI0 U TPAKTHYECKYI0 3HAYMMOCTh paboThl. I'maBa 1 3HakomHT c
JUTEPATyPHBIMU JaHHBIMH O CUHTE3€ 0, 3-alleTUICHOBBIX KETOHOB M UX YYaCTHH B PEaKIMIX
TeTepOIUKIN3alMi. [J1aBa 2 TOBECTBYEeT O pe3yibTaTaX BBIIOJHEHHOTO HCCIICIOBAHUS.
OO6cyxnatoTcss OCOOCHHOCTH pEakUuid u OHOJorMyYeckas aKTHBHOCTh IOJIYyYEHHBIX
coequHeHni. [7maBa 3  COmEpKUT METOAMKH CHHTE3a HOBBIX COCIMHEHHH H UX
CIIEKTpaJIbHBIC JaHHbIE. B TNPHUIIOKEHHHM IPUBEICHHI OINMCAHMS OJKCIEPUMEHTOB IO

HCCJIICAOBAHHUIO OHOJIOrMYECKOH aKTHBHOCTH.

1. Hoaxoabl k cuHTE3y 2,4,6-TpU3aMelleHHbIX NHPUMHMIMHOB, COJAEPKAIIMX

¢parmenT MeTHI0BOrO 3pupa N-aneTHIAHTPAHUIOBON KHCIOTHI

Tpancdopmaruss TepMUHAIBHBIX alETHICHOB B (,[(-alleTHICHOBBIE KETOHBI IOJ
JECTBHEM XJIOPAHIHAPHIOB KapOOHOBBIX KHCIOT B yCIOBUsIX Pd-KaTanm3upyeMoro Kpocc-
COYETAaHMs OTKPBHIBACT IIMPOKHH CIIEKTP BO3MOXKHOCTEH IS CHHTE3a pa3sHOOOpa3HBIX
TeTePOIMKINYECKUX NMPON3BOIHBIX Ha MX OCHOBe. McxXonms M3 KOMMEpYeCKH IOCTYITHOTO
METWIOBOTO 3¢upa 5S-non-N-ameTHIaHTPaHWIOBOW KHCIOTHL 1, OBUT CHHTE3HMPOBaH

METHIIOBBIH 3¢up 5-3THHUI-N-aleTHIaHTPAaHUIIOBON KHCIOTHI 3.

Cxema 1

o
|

(o)
I,
HN
P = o
o AN ]

. Pd(PPh3),Cly, Cul, PPhs Et3N, 6eHson
2. BuyNF, CH,Cl,

cu)K©L )K/\©r
Ry
4-7 %j@/ 12-14

-—
i: Pd(PPh3),Cly, ii: PdCl,, Ad,PBnHBr,
Cul, E;N, Tro O EtsN, CH,Cl,

Ry =H 4, 8; 4-F 5, 9; 4-OMe 6, 10; 3,4-(OMe), 7, 11 Ry = 2,3-(OMe), 12, 15; 3,4-(OMe), 13, 16; 2,5-(OMe), 14, 17

Jnst mosdydeHWs! aNKWHWIKETOHOB Ha OCHOBE TEPMHHAIBHOIO aleTWieHa 3 ObUIo
M3y4YEeHO €T0 B3aMMOJICHCTBUE C XJIOPAaHTHAPHIAMH KapOOHOBEIX KHCIOT 4 — 7 B YCIOBHUSX

p€akiuu KpOCC-COYETaHUA IO COHOFaIHPIpe. B MMPUCYTCTBUU KaTaJTUTHIECKON CHCTEMBI



Pd(PPhs)2Clz 1 Cul peakums mportekana B Msrkux ycioBwsix B TI'® B Teuenume 8 4.
TIpomykTst 8 — 11 6buH MOTyweHs! ¢ Berxomamu oT 51 10 82 % (cxema 1).

BBIXO €H-MH-KETOHOB 3aBHCHT OT YCIOBHMH pEaKUMHd M IPHUPOIbI XJIOPAHTHIPHAA.
B3aumopelicTBue coequHeHNs 3 ¢ XJIOPAHTUAPUAOM 2,3-TMMETOKCHKOPUYHOM KUCIOThI 12
B 0003HAYCHHBIX BBILIC YCIOBHSAX MPUBOIMIO K CH-UH-KeTOHY 15 ¢ BeixomoM 27 %. Beixox
coeauHeHns 15 ynanock noaHATh 10 55 % NpH MCTIONB30BAaHUU KaTaJMTHYECKOH CHCTEMBI
PdCl2 — Ad2PBn+HBr B xiopucrom meriiene. B Takux ycinoBusix npoayktsl 15 — 17 6bum
MOJIYYEHBI ¢ BBIXOJOM OT 55 110 62 % B BHe (E)-pernonsomepos.

Peakiys IUKIOKOHIEHCALMN O-alleTHICHOBBIX KeToHOB 8 — 11 ¢ ammupunamu 18 — 20
npuBoanna K 2,4,6-tpusaMenieHdpiM nupumuaniam 21 — 30. B kadectBe peareHTOB ObLIH
YCHENIHO HCIOJB30BaHBl TaKWE COJM, Kak THIPOXJIOPUA aleTaMHuJuHa, THApaT
ruapoxiopuia OeH3aMHUINHA U KapOOHAT IyaHU/IMHA B IIPHCYTCTBUY OCHOBaHMS KapOoHaTta
HATpHs WK TpudTHIaMuHa. COOTBETCTBYIOIIUE MIPOAYKTHI OBUIH ITOTYYCHBI C BBIX0A0M 41 -
82 % (cxema 2). Hamu oOHapyX€HO 3HAUUTEIBHOC BIMSHHE MPUPOJIBI 3aMECTHTENS B
ankuHuIkeToHax 8 — 11 Ha Beixon mupuMuanHOB 21 — 30. [{ukiIoKOHICHCAUS aMUIMHOB C
AIKMHWIKETOHAMH, COJIEpKAaIllUMH JIOHOPHBIC 3aMECTHTENH Ri B apuiibHOM (parmeHre,
npoTeKkana ¢ OOJNBIINM BBIXOJOM IIENEBBIX coenuHeHHi. OOIero BIMSHHS CTPYKTYPBI
aMUIMHA Ha BBIXOJ KOHEYHBIX IMPUMHANHOB HAMH He OOHapyxeHo. Tak, peakuuy OgHOTO
cyoctpara (R1 = H) ¢ GeHsamMuauHOM MM aneTaMUAMHOM HE OTIMYAINCh 3HAYCHUEM

BBIXOJIa poaykTa. B ciaydae R1 = 4-OMe pasunia Bexonos fgocturana 24 %.

Cxema 2
R,
AL -HX R Ry =H, Ry = Me 21 (70 %)
8 ANTONH2 820 o PR R1 = H, R, = Ph 22 (70)
HX = HCI, H,CO4 NZN Rq = H, Ry = NH, 23 (61)
’ N R1 = 4-OMe, R, = Me 24 (82)
MeCN © O O R, Rq=4-OMe, R; = Ph 25 (56)
NayCOj3 (EtsN) HN R1 = 3,4-(OMe)y, R, = Me 26 (61)
- ) R = 3.4-(OMe),, R, = Ph 27 (68)
O)\ R, = Me 18, NH, 19, Ph 20 0)\ 21-30 e R L R e
R1 = 4-F, R, = NH, 29 (59)
Ry =H 8, 4-F 9, 4-OMe 10, 3,4-(OMe), 11 Rq = 4-F, R, = Me 30 (41, 40)

Hamu m3ydeHa BO3MOXHOCTDH moydeHus 2,4,6-TpU3aMeleHHbIX THPUMUAINHOB «ONe-
pot» MeroaoM W3 alKMHAa 3 TOCIeIOBATEIbHOCTRIO peakuuii Pd-karamusupyemoe Kpocc-

coYeTaHHe/IIMKIOKOHIeH calus (cxema 3).



10

beulo  OOHapyKeHO, 4YTO B3aMMOJCHCTBME alKMHA 3 C XJOPaHTHApUIOM 4-
¢bTopOeH30itHOI KHCIOTBI 6 B NPUCYTCTBHM KartamutHieckoit cucrembr PdClz —
Ad2PBneHBr u tpmsTHIaMMHa B XJOPHCTOM METHJCHE NPOTEKaeT B TeYCHHE 2 .
Tocnenytomiee ynajleHHe pacTBOPHTENS W JOOABICHHE B PEAKLIHUIO T'HAPOXIOPHIOB
aneramuauHa 18 mim Gensamuauna 20 u kapOoHaTa HATPHS MPHUBOIIIIO K mpoxykram 30,
33 ¢ Beixomamu 40 u 60 % coorBercTBeHHO. Takoi MOAXOJ yAanOCh MCIOIb30BATh IS
CHHTe3a Ouc-reTepoluKiIndeckux npoaykroB 34 — 38. Beuto HaiineHo, uto mobapieHHe
rerapuiamuania 31 wnu 32 B MeTaHONE W HCHOJIb30BaHHE TPHUATHIAMUHA B Ka4eCTBE
ocHoBaHUs 0osee 3¢ (HPEeKTHBHO, YeM HUCIONb30BaHNE KapOOHaTa HATPUS B AllETOHUTPHJIE.

Cxema 3

o

Cl R;
- )KQR‘ BN R; =F, R, = Ph 33 (60)
o 4-6 ~ - Ry = 4-OMe, R; = Py-3 34 (30)
=Z ? T Ry = 4-F, R, = Py-3 35 (50)
1= 4", Ra = FPy-
o}j@/ 1.PdCl,, Ad,PBnHBr, Et3N, CH,Cl, o N . R, = 4-F. R, = Pm-2 36 (62)
|O |O 1 Ry = 4-OMe, R, = Pm-2 37 (32
HN 2 R o NaCOs(NE) ! e Re = Pm-2 37 (32)

3 - >

Ry =H, R = Pm-2 38 (32
P HN%‘\NHZ MeCN (MeOH) A 33-38 1 2 (32)
o o

HZ = HCI, H,CO;4
R, = Ph 20, 3-Py 31, 2-Pm 32

3aMereHHbIC MUPUMHIUHBI 39 — 42 OBLIH MONYYCHBI C BBIXOJAOM 42—65% KUTIsTYCHHEM
COOTBETCTBYIOIIETO CH-MH-KETOHA B allETOHUTPUIIE C THAPOXJIOPUIOM aneTaMuauHa 18 miu
Ocenzamunuaa 20 B TpUCYTCTBUH KapOoHata Hatpus (cxema 4). Peakums mporekama mo
TPOMHOM CBSA3M M KapOOHWIILHOW TPYIIIe, NPOIYKTOB B3aUMOJICHCTBHUS 110 JIBOIHOW CBS3M
He Habmomanock. Takke B mpomecce peaknuy HaOII0JaIoCh COXPaHEHHE PACIIONOXKCHUS
3amecTuTeNel npu aBoiHOM cBsi3u B (E) — konburypanum.
Cxema 4

R,
R, 2
A he o NéJ\N

HNZ > NH, |
A =
R;=Me18,Ph20  © O O R,
e
MeCN, Na,CO3 j\ 39 -42

(¢}

(o}

Rq = 2,3-(OMe), 15, 39 (R, = Me 64 %), 40 (R, = Ph 56 %); 3,4-(OMe), 16, 41 (R, = Me 65 %); 2,5-(OMe), 17, 42 (R, = Me 42 %)

Takum 00pa3oM, M3ydeHBI YCIOBUsI B3aUMOJCHCTBUSI METHUIIOBOTO ddupa 5-3TuHmi-N-
AIleTWIAHTPAHWIOBOM KHCJIOTHI C XJIOPAHTWAPUIAMHU O€H30HHBIX M KOPUYHBIX KHCIIOT.
Brisaeiena 3¢ (eKTHBHOCTh KaTaTUTHYECKOH CHCTEMBI HAa OCHOBE XJIOPHAA TaIaaus U
[mu(1-agamanTiin)6en3undocduH ruapodpoMuial U TPUITHIAMHUHA B KQUeCTBE OCHOBAHMSI.

[IpemiokeH oJTHOPEAKTOPHBIN BApUAHT CHHTE3a TUAPHII3AMEIICHHBIX TUPUMHUIHHOB.



11

2. Kpocc-coderanne 5'-3THHHILIANMIAKOHUTHHA € XJIOPAHTHAPHIAMH KapOOHOBBIX
kuca0T. Ioryyenne rudOpuaHBIX COeIMHEHNI, cogepkauX GpparMeHThl IMPHMUANHA

U JUTEPIEHOBOI'0 aJIKAJI0M/1a JIANINMAKOHUTHHA

B npeanioskeHHBIX BbILIE YCIOBHSX IPEBpAILCHUS MeTWIoBOro sdupa S-srunmn-N-
aIeTHIAaHTPAHUIOBOIT KHCIIOTHI ObUIH OCYIIECTBIICHEI TIpeBpaICHUS 5'-
STUHUILTANIAKOHUTHHA 44 (cxema 5), MOJYYEHHOrO MO OMHCaHHOW Meroauke [Ocamumii,
C.A. Wynen, 3.3. Ionyxuna, E.B., Bacunses, B.I'., Tonctuxos, I'.A. loknaasl AkageMun
Hayk. — 2007.—T. 416. — Ne 6. — C. 769-774]. bbu1o 06HapyKeHO, YTO MPH UCIIOIb30BAHUH
Pd(PPhs)2Clz, Cul, EtsN B TT'® xpocc-coueranue 44 ¢ xmopanruapuaoM 4-GpropoeH3onHoM
KUCIOTHl 5 mnpuBogmino k mponaykry 46 c¢ Beixomom 20%. Takod BBIXOA OKazalics
HETIPUEeMIIEMBIM JUIsl TIOCIEAYIONIEro CHHTe3a LEeNeBBIX COenuHeHuil. Peakiuio kpocc-
coveTaHus ankuHa 44 ¢ XJIopaHruapuIaMu OeH30MHBIX KUCIOT 4 — 6 mpoBoawIn B GeH301e
B MPUCYTCTBUH TOH e KaTaIUTUIECKOW CHCTEMBI, HO ¢ nobasineHneM PPhs. B pesynprare
peaknuu BeiIenwM 1,3-1u3amMenieHHbie ankuHoHbI 45 — 47 ¢ BerxogoM 78-90 %.

Cxema 5

Ar
4-6

R=MesSi 43 ): 0

R=H 44

Ar = CgHs 4, 45 (78 %); 4-FCgH, 5, 46 (90 %); 4-OMeCgH, 6, 47 (80 %)

TlombITKM TIpOBENEHHST PEAKIUU KPOCC-COYETAHHS TPHUMETHIICHIMIIIPOU3BOIHOTO 43 ¢
XJIOPAHTHIPUAOM 4-PTOpPOCH30MHOW KHCIOTHI 5 Kak B alECTOHUTPHIEC C IajUIaJIdeBBIM
KaTaJM3atopoM (OCHOBaHHE TPUITHIAMHH), TaK M B JuMeTmidopMamuzae Oe3 ydacTus
MaJUTans C SKBUBAJICHTHBIM KOJIHYECTBOM Xyopuaa meau (|) He mpuBenH K ycmexy.

HukmoxoHaeHcanus alkuHOHA 46 ¢ THAPOXIOpUAOM aneTaMunuHa 18 mim kapOoHaTOM
ryanuavHa 19 mpoTekana mpH KUISTYSHUH B allETOHUTPHJIEC B NMPHUCYTCTBHU OCHOBAHUS U
MPUBOIMIA K 00pa30BaHMIO IIEJEBbIX MUpUMHUINHOB 48, 49 (Beix0a 95 %), comepskamux

(hparMeHT TUTEPIEHOBOTO aJKaJION/[a JANIIaKOHUTHHA B nonoxeHun C-4 (cxema 6). Taxke
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¢ BeicokuMH Bbixogamu (1o 90 %) Obuti mosrydeHsl mpoAyKThl 51, 52 1o peakiun anKHHOHA
45 ¢ TUIPOXJIOPHUAOM alleTaMUJHHA WM KapOOHATOM TyaHHIHHA. B  aHaIOrMYHBIX
yCIoBHsAX M3 4-MeTOKCH(CHUIAIKMHUIKETOHA JaMmakoHuTHHA 47 ObUIo moiydeHo 5'-
nupuMuIHULIIpousBogHoe 50 ¢ BeixomoM 81 %. Opnako peakuus ankuHoHa 46 c
THAPOXJIOPUIOM 2-aMHAWHONIMPUMHUIMHA 32 B alleTOHUTPUIIC B MPUCYTCTBHU KapOoHarta
HAaTpUs He MpPOTEKaJa BBUJY HEAOCTATOYHOW pPACTBOPHMOCTH AMHAMHHEBOH COJIHM B
aneroHuTpHiIe. Peakiyio aaknHoHa 46 ¢ 2-aMUIMHONUPUMHIMHOM 32 yIajaoch IIPOBECTH B
430-TIPOTIAHOJIE B TIPHUCYTCTBHH TpHATWIaMHUHA. COOTBETCTBYIONIMH NPOAYKT 55 OBLI
nony4deH ¢ BbIXoJoM 88 %. B moaxomsfmux ycioBusAX B JaldbHEWIIEM BOBJIEKAINCH B
peaKIMi0 C AIKAHWIKETOHAMH JIalMakOHWTWHAa 46, 47 pasnuuHble apui- |
retapriIaMuIuHbL. Tak, B pe3yibTaTe B3aUMOJCHUCTBUS ¢ 3-NHpHANHKapOOKcuMuaaToM 31
COOTBETCTBYIOIINE 2-TeTapHiI3aMelleHHbIe THPUMHUANHEI 57, 61 Beimemnsim ¢ BeIxoxoM 87 n
70 % coorBeTcTBeHHO. ApwiaMuIuH 54 mnpu peakumu ¢ ankuHOHamu 46, 47 nasai
npoayktel 59 u 60 ¢ BeIxogoM 67 u 60 % cooTBeTcTBeHHO. CHMKCHHE BBIXOAA B 3THX
NpEeBpaLICHUsIX, IPEANONIOKHUTENBHO, HNPOUCXOAUT U3-3a aKIENTOpHOro jeicTBus 4-
HHUTPOQEHUIBHOTO 3aMeCTUTeNs. DTO ObLIO HUBEIMPOBAHO IPH B3aUMOJCHCTBUY AJKHHOHA
46 ¢ 3-meToKCcH(pCHWI3aMEIICHHBIM amMuauHOM 53 u  OcHzamumuHoMm 20; BBIXOJBI

HpOAYKTOB peakunu 58 u 56 cocraBmmm 85 %.

Cxema 6
o
Ar
/ 7 HoN A
+ HXe % Ry, — = 48 - 52 H
HN B
—> 55-61 A
B r
HN ‘
o N \f N
R4
Ar = 4-FCgH, 46; Ar = 4-OMe-CgH,4 47; Ar = CgHs 45 (Ar= 4-FCgH, 46; Ar = 4-OMe-CgH, 47
R; = Me, HX = HCI 18; Ry = NH,, HX = H,CO; 19 Ry = Ph 20, 3-Py 31, 2-Pm 32, 3-OMeCgH, 53, 4-NO,CgH, 54
Na,COj; (Et;N), MeCN Et;N, i-PrOH
A < Ar=4-FCgH, Ry =Me 48 (95 %) Ar = 4-FCgH, R, = Pm-2 55 (88 %)
Ar =4-FCgH, Ry = NH, 49 (95) B < Ar = 4-FCgH, Ry = Ph 56 (85)
Ar = 4-OMeCgH, Ry =Me 50 (81) Ar = 4-FCgH, Ry = Py-3 57 (87)
Ar = CgHs, Ry = Me 51 (90) Ar = 4-FCgH, Ry = 3-OMeCgH, 58 (85)
Ar = CgHs, Ry = NH, 52 (90) Ar = 4-FCgH, Ry = 4-NO,CgH, 59 (67)
Ar = 4-OMeCgH,, R; = 4-NO,CgH, 60 (60)

\_Ar = 4-OMeCgHj, Ry = Py-3 61 (70)
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Takum 00pa3oM, BIEpBbIE OCYIIECTBIEHA MOAWU(UKALMSA JUTEPICHOBOTO ANKaJOHIa
JIANIIaKOHUTHHA C BBEACHHEM NHPHUMHIWHOBOTO, 2-(MHPHIWH-3-I)IHPUMHINHOTO WIIH

2,2'-0uCIMPUMHUIMHOBOTO 3aMecTHTe s B monoxkerue C-5',

3. Pa3pa6oTKa TPEXKOMIIOHEHTHOI0 CHHTE3a ATKHHUJIKETOHOB U3 METUJIOBOTO
3¢upa N-aneTns 5-HOAAHTPAHUIOBOH KHUCJIOTHI U 5'-HOIIANNAKOHUTHHA

nmocj1e10BaTeJIbHOCTbIO peammifl Kap60ﬂmmposa1me-Kpocc-coqua}me

CuHTe3 alKUHOHOB U3 XJOPAHTHAPUIOB MMEET HEKOTOpPbIe HEJOCTATKH, CBSI3aHHBIC
MPEXIE BCEro C HEAOCTATOYHOW CTaOMIBLHOCTHIO MOCICAHUX. B TeueHne MoCIeTHUX ABYX
JOECATUICTHH B CHHTETHYECKYI0 IPAaKTHKy BBEACHA albTEPHATHBHAs METOJOJOTHS
NOJIyYeHUsT  ANKMHUJIKETOHOB, OCHOBaHHas HAa  OJHOPEAKTOpHOM  Mertoxe  Pd-
KaTaJIM3upyeMoro kapOoHuMpoBanus-kpocc-coderanus [Shen, C., Wu, X. F. Chem. Eur. J.
—2017. — V. 23. — N. 13. — P. 2973-2987]. B kauecTBe UCXOIHBIX COCAUHCHUHN YCIICITHO
HCIIOJB3YIOTCSI apUITaIOr €HHUIbI, TEPMUHAIBHBIC aJKUHBI 1 MOHOOKCH]T YTIIEPOIa.

B xoze perrenus 3a1a4un Mo CHHTE3y PErHOM30MEPHBIX ATKWHOHOB HAMHU OBLITH W3y4CHBI
YCIIOBUS pPEaKIMK TajoreHunoB 3¢upor N-arerunantpanuioBoit kucioTel 1, 62, 63 ¢

(dennnanerniesom 64 B mpucyrctBun ucrournkos CO (cxema 7).

Cxema 7
Alk Alk Alk
] Ph ~o Ph (0] (o]
o Hal % g . [CO] =
o] o A
—_— +
HN PdL,, EtN, p-nib HN HN Ph

o%\ o%\ Alk = Me 65 o;\ Alk = Et 66

A B c

Hal = |, Alk = Me 1; Hal = Br, Alk = Me 62;
Hal =1, Alk = Et 63

TenepupyeMslii in Situ arermndopmMuar BBOAWIM B PEaKIWiO ¢ rajoreHuaamud 1, 62 u
(enmnanermiienom B npucyterBui cucteMsl PA(OAC)2 — PhsP (65 °C, 22 ). B pesynbrate B
000uX peakuusx ObUT MOJTYyYeH MPOLYKT Kpocc-coueTanus 65 ¢ Beixogom 70 %. B peakiun
1 ¢ ¢enunaneruneHomM u aunetuiadgopMuaToM B mpHcyTcTBUHM KaTtanusatopa Pd(dppf)Clz
OCHOBHBIM MPOAYKTOM TaKxKe ObUIO coeauHeHHe B. JIpyruM HCTOYHMKOM MOHOOKCH[A
yriepona sBisiercs rekcakapOoHmn monubaeHa. C ycrexoM HCIoNib3yeMash HaMH paHee
kartanutuueckas cucrema PAClz — Ad2PBn<HBr Obiia ompoGosana B 3Toi peakiuu. 13
noguna 63, rexcakapOoHWIIA MOJHONEHA W (DEHUJIAETHIICHA B TPHCYTCTBHH YKa3aHHOW

KaTaJIMTHYECKOW CHCTEMbl M TPHATHIaMHHA B aunetoHuTpmie (65 °C, 2 4) Obul monydeH



14

AIKMHHUIKETOH 66 ¢ BbixozsoM 87 %. Cremyer OTMETUTh, YTO NPU KOMHATHOM TeMieparype
peaxius IpoTeKana ¢ HeMoJIHOH KOHBepCcHe axe mpu Goliee [UTUTEILHOM BBIICPKUBAHHH.
Taxoke MOJHOW KOHBEPCHH HE HAOIIOAAIOCHh IPH YMEHBIICHUH KOJINYECTBA KaTaanu3aTopa u
pEareHToB.

B Takux yclOBHAX HaMH ObUla H3y4eHa BO3MOXKHOCTH IOJYYCHHS aJKHHUIKETOHA
JanmakoHuTHHA 68 u3 5'-mommanmakonutuHa 67 (cxema 8). CoenumHenue 67 BBOAWIM B
peakimio ¢ ¢enmnanernwieHoMm 64 u Mo(CO)s B ameToHHTpWIC B NPHCYTCTBUM
TpUATHIAMHUHA U KatanuTtudeckoro xommdectBa PdClz ¢ Ad2PBneHBr. Tak Gpur momyuen

aNKMHOH 68 ¢ BbixosoM 78%. Peakuus npotekana B TeyeHue 2 4 npu temineparype 65 °C.

Cxema 8
/
o] o/
\i—.. _OH
| 64
\ \ PdCl,, Ad,PBnHBr
—_—
* Et;N, MeCN
Mo(CO)g
67 HN 68 Bbixoa 78 %

Peakiysi TreTepoLMKIN3AMU ANKHHOHA 68 ¢ THUIPOXIOPHAOM aleTaMUAMHA WIIH
KapOOHAaTOM T'yaHHJHMHA MOKa3ajia, 4TO B XOJE€ MPEeBpalleHusi 00pa3yloTcs NPOAYKTHl 51 u
52 ¢ BeixonoM 92 u 90 % cooTBeTcTBeHHO (cXema 9), WAECHTUYHBIE TeM, YTO OBUIM NpH
UCTIONB30BAHUN COSANHEHHS 45 B Ka4eCTBE HCXOJHOTO.

Cxema 9

HzN Na,CO; (EtsN)
+  HXe }- Ry —  —— >
HN CH4CN

Ry = Me, HX = HCI 18; N Ry = Me 51 (92 %)
Ry = NHy, HX = H,CO3 19 ):O Ry = NH, 52 ( 90 %)

TakuM 00pa3oM, K JOCTOMHCTBAM MOJXOJa C HCIOJB30BAHUEM KapOOHUIHPOBAHUS -
KPOCC-COYETaHHs MOXXHO OTHECTH TOT (AT, 4YTO JUIi MOJNYYEHHs LEJEeBBIX
MUPUMHAIMHII3AMEIICHHBIX TPOM3BOJHBIX JIAMMIAKOHUTHHA TpeOyeTcs Ha JBE CTaaud
MEHBIIIE B OTJIMYKME OT MOJX0JIa C UCTIOIb30BAHUEM Kpocc-coueTanus no CoHorammpe.

CHHTETHYECKasi TMPUBJICKATEILHOCTh AJKUHOHOB 3aKJIIOYAETCS B BO3MOXKHOCTH HX

obpazoBanus in Situ 1 fanpHefinIero yqactus (B KauecTBE aKTUBHBIX aKLETOPOB Muxasis)
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B peakuusix ¢ HyKIeopHIaMH U MOCICAYIONeH HUKIOKOHICHCAMH OJHOPEaKTOPHBIM
MmeronoM (cxema 10). [TokazaHo, 9TO S5'-MUPUMUAWHIIIIPOU3BOIHBIC JIANMAKOHUTHHA 51,
52, 70, 71 nerko MoOryr OBbITh IMOJY4YEHBI B pe3ylbTaTe pPEaKUUH Kpocc-coueTaHus 5'-
STHHWIAMIAKOHUTUHA 44 ¢ xmopaHruapuaamu OensoitHod 4 wmm 4-O6pombeH3oiHOM 69
KHACIIOT W TOCIEIYIONIEr0 B3aHMMOJCHCTBUS aJKMHWIKETOHA (0€3 BBIICICHHSA U3
peakIMOHHOIT cMecH) ¢ aneTaMuaAnHOM 18 win ryanuguHoM 19. BIxo/pl TakHX MPOAYKTOB
HaoOmogamuck ot 70 1o 75 %.
Cxema 10

1. Pd(PPhg),Cl, Cul, PPh,

Cl_Ar EtsN, CeHe "
N 44 W W N
W * o 2. Na,CO; (Et;N), MeCN
o o Ar
X
A HoN |
MK YR, N\fN 51 R = Me, Ar = CgHs (74 %)
N 52 R = NHy, Ar = CgHs (72 %)

70 R = Me, Ar = 4-BrCgH, (70 %)

Ar = CgHs 4, 4-BrCgHs 69 Ry =Me, HX = HCI 18; 71 R = NHyp, Ar = 4-BrCqHs (75 %
o o Ry = NHy, HX = H,C0;3 19 2 Ar = 4-BrCoHs (75 %)

Ph 6 1. PdCl,, Ad,PBn HBr,
m Et;N, MeCN N\ / Ph
2. NayCO; (EtsN), MeCN o
+ Mo(CO)g A
\ o
HoN HN 51 R = Me (62 %)
HXe )Ry ):o 52 R = NH, (71 %)
HN

JInst  yCOBEpIICHCTBOBAaHMS  CTPATeTHMHM  CHHTE3a  S5'-MHPUMHIWHIIIIPOM3BOIHBIX
JANMIaKOHUTHHA U3 5'-MO/UTANMaKOHWTHHA, TAaK K€ U1 MUHHMH3AIHA BPEMEHHBIX H
MaTepHalbHBIX 3aTpaT Ha BBIJEJICHHE INPOMEXKYTOYHBIX COEAWHEHHMH, B YacCTHOCTH
QIKIHOHOB, OBUT pa3pabOoTaH MOAXOJ K CHHTE3y IIENIEBBIX COSANHEHHH OJHOPEaKTOPHBIM
MeronoM. S'-HMommanmakoHUTHH 67 BBOAWIM B pEakUUI0 ¢ (QCHWIANECTIIICHOM U
FeKCaKap6OHI/IHOM MOJ'II/I6}16H3. B IPUCYTCTBUU TPHUITUIIAMUHA U KaTaJUTHYECKON CHUCTEMBI
PdCl2 — Ad2PBneHBr B areronutpune B atmocepe aprona. ITo HCTEUeHHH JBYX 4acOB B
PEaKIMOHHYIO MacCy 00aBISUIICS THAPOXIOPU alleTaMUANHA WM KapOOHAT T'yaHHANHA U
COOTBETCTBYIOIIEe OCHOBaHHE. Brixox mpoaykroB peakumu 51 u 52 mocne o6pabGoTku
PEaKIMOHHON MAacChl U OYHACTKH METOJIOM KOJIOHOYHOH Xpomarorpaduu cocraBmi 62 u 71

% COOTBETCTBEHHO.
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4. Metuinosbie 3pupoi 5-(3-okco-3-apuinponuHuii)-N-aue THIAHTPAHUIOB O

KHCJIOTBI B CHHTE3€¢ U30MEPHBIX 3,5-;m3aMemeHm,1x H30KCa30/10B

Jl1s TodydeHHs 3aMEIICHHBIX H30KCA30JI0B, COJACPKAIIMX ()ParMeHT aHTPaHHIOBOW
KUCJIOTBI, HaMH ObUIM HW3YYCHBl YCIOBHMS TETECPOLMKIN3ALMYE alKuHWIKeToHa 10 c
a30TCO/EPIKAIMMH HYKJICODHUIBHBIMU peareHTaMy pa3lIMdHOH Npuposl. Baanmoneiictere
ankuHoHA 10 ¢ TpUMETHICHIMIA3UAOM 72 B MPUCYTCTBUM TPUATHIAMHHA B alleTOHUTPUIIC
HpoTeKaso ¢ o0pa3oBaHHEM B KayeCTBE OCHOBHOIO MPOAYKTa 3,5-IM3aMELIeHHOTO
n3okcazona 73. Hapsimy ¢ OCHOBHBIM IIPOJYKTOM B PEaKIMH IPOMCXOAMIO 0Opa3oBaHHE
MO0OOYHOTO MPOAYKTa /4. BEIXOABI OCHOBHOTO U TOOOYHOTO MPOAYKTOB IOCIE BBIACICHUS U
OUMCTKM W3 peaknuoHHOH Maccel coctaBmm 40 u 20 % COOTBETCTBEHHO.
IuknokonaeHcanuio coemurenus 10 ¢ a3ugoM HaTpuss 75 MPOBOAMIM C JOOABICHUEM
TPUATHJIAMHHA M YKCYCHOM KHCIOTHI B TeTparuigpodypaHe. B pesymprate peakuuu
HOJIYYHIN coeuHeHus 73 u 74 B cootHomenuu 1 : 1 C cymmapHBIM BbIX0o0M 60 % mocie

00pabOTKH M OYMCTKH PEaKIMOHHON Macchl (cxema 11).

Cxema 11
o N-O, o I o
Ot e
" U1 L0
N 73 HN 74 o
o%\ o

i: Me3SiN3 72, EtzN, MeCN. CooTHoweHne 73 : 74 =2 : 1
i NaN3 75, AcOH, Et3N, TF®. CooTHoweHne 73 : 74 =1 :1

o) N-©
NH,OH-HCI 76 ) O S
Na,COs o
MeCN HN

iii: NH,OH HCI 76, Na,CO3, MeCN. Bixos 73 80 %.

Haunyummit  pesynpraTr mo mpeBpamieHuto ankuHoHa 10 B 3,5-an3aMenieHHbIH
M30KCa30J1 73 JOCTUTANCS TPH IHKIOKOHICHCAIWW/ACTHAPATAMH C THIPOXJIOPHIOM
THIPOKCHIIAMUHA 76 B MIPUCYTCTBUU KapOOHATa HATPHS B allETOHUTPHUIIE. B 3THX yCIOBHAX
BBIXOJ] POM3BOIHOr0 M30Kca3oia 73 cocraBui 80 %, MOOOYHBIX MPOAYKTOB B 3aMETHBIX
KOJIMYECTBaX HE HaOMOAanoch. Peaknus mpoTekana IMpu KUISTYCHUH B TedyeHne 16 4. Kax
BUJIHO, TIPOLIECC BKIIIOYAET TPHCOCIMHEHHE THAPOKCHIAMHHA 110 TPOWHOW CBSI3H,

UKJIA3ALMI0, U30MEPU3ALIMIO JBOWHOM CBS3U M JIETHpaTaIfio. XapaKTepHO, YTO BO BCEX



17

OIpOOOBaHHBIX METOJAaxX peakLys IPOTeKala pPErHocelieKTUBHO ¢  00Opa3oBaHHEM
MPON3BOHOTO H30KCA30J1a, COJePIKallero aHTPaHWIFHBIH (GparMeHT B nojoxenun C-3.
Hamu u3yueHa BO3MOXKHOCTH TousiydeHHs: 4-ranoreH-3,5-amapuiansokcasonoB 77, 81
(Cxema 12).
Cxema 12

L s
o] —_—
Ce(NH4)2(NO3)s
73 MeCN

78
NH,OMe-HCI
R

F
PyH, Na,SO,
MeOH

O)\ 80 (15 %)

|
HN 81 (88 %)

Ha mpumepe peakimu 31eKTpo(UILHOTO 3aMEIICHHUs] B MPOM3BOAHOM H30Kca3zoyia 73
nop aeiictsueM NBS B mpucyrcreun Ce(NHa)2(NOs)s B aneToruTpIite 66110 HOIydeHo Br-
npomsBogHoe /7. Ilocime oOpabOTKM peaknuu W NaNbHEWHIeH MepeKpHUCTAUTU3AIuN U3
alETOHUTPUIIA BBIXOJ Npoaykra coctaBui 70 %. Peakuus ycnenrHo nporekana kak ¢ 1 3kB
Ce(NHa1)2(NOs)s, Tak 1 ¢ 0.1 3xB Ce(NH4)2(NOs)e.

Jpyroit uHTEpECHBIH MOIX0 K CHHTE3Y raJIOr€HIIPOM3BOAHBIX H30KCa30JI0B OCHOBAH Ha
MPEBPAIICHUH HHOHOB B MHOH-O-METHUIIOKCHM M JAbHEHIIICH TUKIN3AINA TI0/ ICHCTBHEM
MoHoxJsopuaa noga. CoenuHenne 9 BBOAWIN B PEAKIHIO C THAPOXIOPHIOM METOKCHAMIHA
78 B TpUCYTCTBUH NMUPUAWHA W OE3BOAHOTO cyib(ara HaTpus B MeTaHoyle. B kauectBe
OCHOBHOT'O MPOAYKTa PEaKIMU BBIIEISUTH HEeNPeAebHbIH METOKCHUMUH 79 ¢ BbIxo10M 60
%. Taxxe B KauecTBe MOOOYHOTO MPOIYKTA PEaKIMU OBLT BBIENICH JUMETOKCH-THUMUH 80
¢ BbixozioM 15 %. Koudurypauuro oxcuma [(E) win (Z)] He ycraHaBimBaim, HO MOXHO
OTMETHTh, YTO PEAKIHs MPOTEKAECT CTEPEOCETICKTUBHO C 0Opa30BaHHUEM OTHOTO H30Mepa.
Peaknusi HempeaeIbHOTO METOKCHMMHHA 79 ¢ MOHOXJIOPHAOM HOJa B AIlCTOHUTPHUIIC

NpoTeKana TIagKo B TedeHHe 4 U TpPH KHUISTUCHWH C oOpa3zoBanmeM 3,5-muapui-4-
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HOMIPOM3BOJHOTO HM30Kcasona 81, comepkallero aHTPaHWJIBHBIA —3aMECTUTENb B
nonoxenun C-5. [Tocne 06paboOTKH peaKIIMOHHOW MacChl BBIXOJI IPOIyKTa cOCTaBUI 88 %.

Takum  oOpa3oM,  NOpEUIOKEHBI  PErHOCENEKTHBHBIE  IyTH  CHHTe3a  4-
raJoreH3aMelIeHHbIX PEerHOM30MEPHBIX M30Kca30d0B 77, 81, comepkammx (parMeHThI
MeTHiIoBoro s¢upa N-aneTHIaHTPaHWIOBOH KHCIOTHI B mnonoxkeHuwsx C-3 wmwm C-5
M30KCA30JIbHOTO IIMKJIA HA OCHOBE MPEBPAIICHHHA METHIOBBIX 3(UpoB 5-(3-0kco-3-
apunnponuHi)-N-anerunantpanunoBoid kuciaotel 10 umu 9. IlepBbiit myTh OCHOBaH Ha
[UKJIOKOH/ICHCAMW/ICTHAPAaTAlM WHOHA C THAPOXJIOPWUAOM THAPOKCHIAMHMHA B
NpUCYTCTBUM KapOOHaTa HAaTpusl B ALETOHUTPUIE C MOCIEIYIOIMUM OKUCIUTEIbHBIM
O6poMupoBaHHeM. BTopoii MyTh BKIFOYAeT MPEBpAICHHE WHOHA B MHOH-O-METHIOKCHM M

TMOCICAYIOIIYIO pEAKIIUI0 C MOHOXJIOPUIOM HOAa.
5. CunTe3 NMPOU3BOAHBIX JIANNMAKOHUTUHA, COACPKALUX Q)parMeHT H30KCa3oJja

Jnst momydeHHs THUOPHUAHBIX CTPYKTYp, COAEpXKAIIUX (parMeHT H30Kca3ona |
alkajoua JIANNAaKOHUTHHA, Mbl H3YYWIHM YCIOBHUS TI'CHEPUPOBaHMSA AJIKUHOHOB
JanakoHUTHHA iN Situ U3 S'-3THHWLIANNAKOHHTHHA 44 W XJIOpaHTHAPHIOB OCH30WHBIX
KHCIOT M TOCHEAYION[YI0 pEaKIHI0O C THUAPOXJIOPHIOM THIAPOKCHIAMHHA B YCIOBHAX
HOCJIe/I0BATEIBHOTO OJHOPEaKTOPHOTO CHHTE3a (cxema 13).

Cxema 13

oo

S

5, 6, 69, 82, 83
oH 1. Pd(PPhs),Cl, Cul, PPhj,
EtsN, CeHg

Arc(o)Cl s
L
o

O_\Zx
3
AL

H 76 NH,OH-HCI

2. Na,CO;, CH;CN

|
N~0 oH

N
84 -88 N-g 89-91

4

44 Ar = 4-FCqH, 5, 84, 89; 4-OMeCqH, 6, 85; 4-BrCgH, 69, 86, 90; 4-CF,CqH, 82, 87, 91; 3,4,5-(OMe);CgH, 83, 88
5, 69, 82, 92
1. Pd(PPhs),Cl, Cul, PPhj,
NEts, CeHg

4 ——F—— > 89-91,93
76 NH,OH-HCI

Ar = 4-FCgH, 5, 89 (72 %); 4-BrCqH, 69, 90 (80 %); 4-CF3CgH, 82, 91 ( 74 %); 4-CIC4H, 92, 93 (90 %)

B peakiuio Pd—karammsupyeMoro Kpocc-codeTaHust € ankuHoMm 44 BBOIHMIH
XJIOpaHTHIPUABI OeH30HHBIX KUCIOT 5, 6, 69, 82 u 83. Peakuuto npoBoamimm B OeH307€ B

MPUCYTCTBHU TPUITHIAMHHA M KatanuTuueckoil cuctembl PA(PPhs)2Cl2-PPhs — Cul mpwu
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HAarpeBaHUU. 3aTeM M3 PEaKUHOHHOH MacChl YIAlsIM PacTBOPUTENb W A0OABIISIIH
AIeTOHUTPIII, THAPOXIOpUA ruapokcmiaMuaa 76 u Na2COs. B 3aBucHMOCTH OT apHIBHOTO
3aMecTHTeNs B oOpasyromeMcs iN Situ aTKWHOHE peakiys TeTepOLMKIN3AMH IPOTeKaa ¢
pasHoii ckopoctbio. [ obOpazoBanus mnpoaykroB 85, 88, comepkammx JOHOpPHbBIC
3aMECTHTENH, TpeOoBanoch 16 4 s MOJHONW KOHBEPCHH COOTBETCTBYIOLIETO AlKMHOHA.
Jl1s aJIKMHOHOB, MOJIYYCHHBIX 110 PEaKIMM HCXOIHOTO alkuHa 44 ¢ XJIOpaHTWApUIaMH
OCH30MHBIX KHCIIOT, COJCP)KAIIMX aKLIENTOPHbIE 3aMECTUTENH, IOJNHAs KOHBEPCHS
Ha0Oioanack 3a 8 4. BbUIO yCTAHOBJICHO, YTO apHJIBHBIC 3aMECTHTEIN B HPOMEXKYTOUHBIX
AIKMHOHAX OKa3bIBAJIM PA3IMYHOE BIMSHUE U HA XOJ KOHJECHCAIUH C THAPOKCUIIAMHHOM.
TIpu MCHIOIB30BaHUH XJIOPAHIHAPUIOB C JOHOPHBIMU 3aMECTUTEIISIMI B KaU€CTBE OCHOBHBIX
HPOJYKTOB HaOmonanuch coenuHeHus 85 u 88 cooTBETCTBEHHO; BBIXOA MOCIIE KOJIOHOYHOU
xpomatorpaduu coctaBui 65 u 70 % COOTBETCTBEHHO. B TO e BpeMs IpU UCIIOIb30BaHHH
XJIOPaHTUJPHIOB C AaKLUENTOPHBIMU 3aMECTHTEIAMHM IOMMMO mpoayktoB 84 wu 87,
coJiepKaIInX U30KCa30JIbHbIH (parMeHT (yclIoBHO ¢opma A), HAOIIOAAIUCH TPOU3BOIHBIC
runpokcuauruapounsokcaszona 89 u 91 (popma b) B BHme cmecu mmactepeomepor 1 : 1.
Cootnomrenne A : b cocraBmsuio 1.4 : 1 min F- u 1.3 : 1 g CFs- mpou3BoaHbIX.
CymMapHbIii BbIXON TponaykToB peakiuu 84, 89 um 87, 91 cocrapun 73 u 80 %
COOTBETCTBEHHO. B peakiuu ¢ yyactuem 4-BrCeHs ankuHoHa B X0/€ IMKIOKOHICHCAIHH
TaKKe BBIIEIUIM TPOW3BOAHBIE H30Kca3onma 86 u S-ruapokcuamruaponsokcazona 90.
IIpuyem Ha 3THX cyOcTparax B KadecTBE OCHOBHOTO MpoaykTa Obuto coemuHeHue 90
(cootHorenre 86 : 90 cocramnmso 1 : 3), a cymmapHbIi Beixoa coemuneHuid 86 u 90
cocraBun 70 %. CMeHa OCHOBaHHMS M PACTBOPHUTENS HA CTAAWH LUKJIOKOHACHCAIINH
AIKMHOHOB C THAPOXJIOPHIOM THAPOKCHIAMMHA HAa TPUITHIAMHH M H30-TIPOMAHOIN
COOTBETCTBEHHO MPHBOJMIA K 0OPa30BAHHUIO MPOU3BOJHBIX THAPOKCHANUTHAPOM30KCA30ia
89 — 91, 93 kak eqMHCTBEHHBIX TPOAYKTOB peakimu (Bbixox 72 — 90%). [TpomomkurensHoe
BBIJICP)KMBaHHE PEAKIIMOHHOIT CMECH He CIIoco0CTBOBAIIO Jieruapatanun Gopms b.

Heruaparauuro npousBoansix 89 — 91, 93 ynanock oCyliecTBUThH IMOJ ACHCTBHEM 71-
TOJTYOJICYNb(GOKHUCIOTH! IIPH KUIMsTYeHUH B OeH30i1e (cxema 14). Peakuus mpoTekana riaako
MU COOTBETCTBYIOIIHE MpoaykTel 84, 86, 87, 94 ObumM TONydYEeHBI C KOJHMYCCTBECHHBIM
BBIXOJOM.

Cxema 14

TsOH*H,O 84, 86, 87, Ar = 4-CICgH5 94
B —

89-91,93
CgHe Bbixop KonuM4ecTBeHHbIN
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Takum 06pa30M, MPEUIOKEHBI OJAHOPCAKTOPHBIE METOJAbI CHUHTE3a rI/I6pI/II[HI>IX
CTPYKTYp, COACpKaAINUX (I)pal"MeHTI)I JUTEPICHOBOIO aJKaJonJa JIallllaKOHUTHHA U

H30KCa30J1a uinu 5'FI/IZ[pOKCI/II[I/II"I/IL[pOI/ISOKCEBO.Ha.
6. BuoJsioruyeckasi akTHBHOCTh MOJTYYE€HHBIX coe)mHeHnﬁ

ITurorokcnuHoCcTh 19-TH HOBBIX HMHPUMHIMHOB, COAEPXKAIINX METHIAHTPAHWIATHBIN
3aMeCTUTENb, B OTHOIICHWH OIMYXOJeBBbIX KieTok uyenoBeka (CEM-13, U-937, MDA-MB-
231, BT-474, DU-145) ¢ nmomomsio MTT-Tecra uccnenoBanack CoTpyaHUKaMu MHCcTHTYyTA
MeIUIMHBI U ricuxoiorud B. 3empmana HI'Y mox pykoBOACTBOM J.M.H., IPOQ., YICH.KOPP.
PAH A.T'. [lokpoBckoro. Ilpu aHanmm3e B3aUMOCBS3U “‘CTPYKTypa-IUTOTOKCHYHOCTH HAMHU
BBIIBIICHO, 4TO 4,6-muapunmupuMuansael 34 — 38, coneprkamye NMHPUMHUAWHOBBIA WIN
MUPHUIMHOBBIN 3aMeCTHTENb B MooKeHHH C-2, 001a1a10T OOJIbIIEeH IUTOTOKCHYHOCTHIO IO
CPaBHEGHHMIO C IHPUMUAMHAMH, COACPKALIUMU 2-METHIBHBIA WM  2-(QeHWIbHBII
3aMecTHTeNb B TeTepouukiundeckom siape (21, 22, 24 — 27, 30, 33) TpuzameiieHHbie
nupumuguael 39 — 42, copepxamune (E)-cTupunbHbIA 3amecTuTeNh B mosoxkeHun C-6
MUPUMHIUHOBOTO KOJNBIIA, MTOKA3aIH YBEIWIEHHE IUTOTOKCUYHOCTH B OTHOIICHHH KIETOK
paka momounoi skeme3st MDA-MB-231, BT-474, a rtarwke paka mpocratei DU-145.
Coennnenus 39 n 42 nokasany HaWJIy4IIyl0 aKTUBHOCTh B OTHOLIEHHH OITYXOJIEBBIX KJIETOK
MDA-MB-231; uX HHTOTOKCHYHOCTh ObUIA CpaBHUMa C IIUTOTOKCHYHOCTBIO ITIperapara
JlokcopyOumH Ha 3TOH KieTouHoW ImHMHU. [lupummauHMICOAEepIKaIIie MPOU3BOTHBIC
JIaNIaKOHUTUHA B LEJIOM O00Jajand MeHbIIeHl IUTOTOKCHYHOCTBIO B OTHOLICHUH
OITyXOJIEBBIX KJIETOK IIPU CPAaBHEHHWH C MPOM3BOJHBIMH aHTPAHMWIIOBOI KHUCIOTHI (TaHHBIE
MOJTy4eHbI COTpynHIKaMu MHCcTUTYTa MeauiuHbl 1 ricuxoiorun B. 3ensmana HI'Y u HUA
MOJIeKysipHOH ~ Ouonormn W Ouodpmsuku  DPIBYH OULl  dynmameHtansHOil u
TPAHCISIUOHHON MEIMIIUHBI).

IIpoTuBOOIyXONEBYI0O aKTHBHOCTH COEAWHEHHH C MHPHMHIUHOBEIM  OCTOBOM
CBSI3BIBAIOT C MHTMOMPOBAHUEM LIUKIMH-3aBHCHMBIX KrHa3 (CDK), npencrasnsronmx coboi
CEMEHMCTBO NPOTEUHKHWHA3, KOTOPBIM OTBOAUTCA BaXXHas pPOJIb B PEryjiMpoBaHUU
wietounoro mukina (CDK1 — CDK4 u CDKG6), a Takke B peryisiuud TPaHCKPHUITIHA
kierouroro uukiaa (CDK9). B JI®M HUOX CO PAH c.H.c., k.0.H. [I.C. BaeBbiM npoBeneH
MOJ'IeKyJ'[S[prIﬁ JOKHHI' HOBBIX COe)II/IHeHl/Il\;I H M3BCCTHBIX I/IHFI/IGI/ITOpOB l'll/Ipl/IMI/I)II/IHOBOl\;I

CTpyKTypsl B caiit cBs3piBanust CDK9. Mcxoms W3 MONMydeHHBIX pacdeTHbIX JaHHBIX (in
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silico) crenyer, 4TO0 HOBBIE NMUPUMHIMHEI, COACPIKAIUME CTUPHIBHBIA M aHTPAHHJIATHBIH
3amectuTeny npu aromax C-6 u C-4 NHPUMHIMHOBOTO KOJbI[A COOTBETCTBEHHO, a TAaKXKe
HEKOTOpPBIE  NUPUMHUIMHHINPOU3BOJHBIC JIANNAKOHUTHHA MOTYT HPOSBIATH  CBOIO
OHOJIOTHYECKYI0 aKTUBHOCTD, B TOM YHCIIe 3a cueT nHruouposanust CDKO.

B JI®U HUOX CO PAH nox pykoBojacTBOM 3aB. 11a0., 1.0.H., mpo¢. T.I'. TonctukoBoit
Ut 8 HOBBIX NUPHMHMAMHWINPOM3BOIHBIX JAINAKOHHTHHA H3Yydalach aHalIbI€THYecKas
aKTUBHOCTb B TECTaX XMMHYECKOTO U TEPMHYECKOTO DAa3APaKCHHs B CPABHEHUH C
AQHKTHBHOCTBIO JIANIIAKOHUTHHA U Tpenapara Jlukinodenak-Hatpuil. YeTblpe coeanHeHHs
HPOSIBWIIM  JIOCTOBEPHBIN  aHaJIbreTH4eckuid 3P(QeKT Ha MOJENIX TEPMHYECKOro U
XHUMUYECKOTO pa3ApakeHUs MPH BBEIACHUH B 103aX 25, 5 m 1 MI/KT mpH mepopaisHOM U
BHYTPUOPIOIIMHHOM crioco0e BBeJcHUs. BolsaBieHsl coenuHenus nuaepsl 49, 59, 60, 70 —
copepxarue 4-MeTokcH-, 4-Gprop- mim 4-6poMpeHUIBHBII 3aMecTUTeNb B onoxeHnn C-6
u 4-HUTpOEHWT-, METHI- WIH aMUHO-TPYNIBl B mojoxxeHuH C-2. BaxHBIM SBIsieTCA

COYCTAHHE ITUX 3aMECTUTEIICH.
OcHOBHBIE pe3yabTaThbl U BLIBOAbI

1. Kpocc-coueranne MeTWiI-5-(3THHWI)aHTPaHWIATA C XJIOPAHTHAPUAAMH OCH30HHBIX
W KOPUYHBIX KUCIIOT B YCJIOBUSX peakuny COHOrammphl IPHBOJNUT K COOTBETCTBYIOIINM
o,}-aleTHIICHOBBIM KETOHAM, KOHJCHCAIMEH KOTOPHIX C aMUIMHAMH CHHTe3upoBain 2,4,6-
TPU3aMEIICHHbIC MHPUMHUJIHHBL. YCTAHOBJIEHO, 4YTO BBHIXOJ LENEBBIX COCAWHEHUH
CYILLIECTBEHHO 3aBUCHUT OT MPHPO/IbI KATATUTHYECKONH CHCTEMBI M OCHOBAHHS.

2. [IlpemmoxxkeH MeToA MOJyYeHUs QIKWMHOHOB JIANNAKOHUTHHA, COJEPIKALIMX
(hparmeHTH O€H30MHON KUCIIOTHI, Peakuel 5'-3THHIUIANIIAKOHUTHHA C XJIOPaHTUAPHIAMA
OeH30MHBIX KHMCIOT. KoHzAeHcanued ¢ aMuUIMHAMH WM TYaHHAMHOM CHHTE3MPOBAIH
COeIMHEHUS] THOPUTHOI CTPYKTYPBI, Coleprkaliie (pparMeHThl AUTEPIISHOBOTO AJKaJIonIa
JIANMaKOHUTHHA U MUPUMHAINHA, 2-(TIHpUINH-3-WI)TUPUMHIIHA Wik 2,2'-0UCTTMpUMHIIHA.
TToka3aHa BO3MOXKHOCTb HOJIy4EHHSI THOPHIHBIX CTPYKTYp “‘ONne-pot” MeTo1oM.

3. UsydeHsl ycioBHs ~ KapOOHHIMPOBAaHMA-KPOCC-COUCTAHHS  HOANPOM3BOJHBIX
AQHTPAHMIOBOH KHMCIIOTHI U JIANNAKOHUTHHA ¢ (h)CHMIALICTUIICHOM B IIPUCYTCTBHU HCTOYHHUKA
CO. HaiineHo, 4to ynoOHBIMH YCIOBHSIMH (DOPMHUpPOBAHHS 0,[3-alleTHICHOBBIX KETOHOB
SIBIISICTCSl UCIIOJIb30BaHME TIeKcakapOOHWIa MONMOAEHa B KadecTBE HMCTOYHHMKA OKCHIA
yrnepoaa, nu(1l-agamantmn)oensmwidochonnii GpoMuaa B KauyecTBE JIMTaHIa M XJIOPHIA

najmiaausa B Ka4CCTBC HCTOYHHKA ITaJLIaauvs.
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4. TlpennoxkeHbl — PErHOCENICKTHBHbIE IIyTH  CHHTe3a  4-rajoreH3aMeleHHBIX
PETHOM30MEpHBIX H30KCa30JI0B, CcoJepKamluX QparMeHTsl MeTwiaoBoro osdupa N-
AICTWIAHTPAHWIOBOM KHCIOTHI B mosiokeHUsAX C-3 mwimm C-5 H30KCAa30JIBHOTO IIMKIIA.
I{uknOKOHACH AW/ IETHAPATALMS AJIKHHUIKETOHA ¢ THIPOXJIOPHUAOM THIPOKCHIIAMHUHA B
NPUCYTCTBUM KapOOHaTa HAaTpHs B AalETOHUTPWIE C IOCIEIYIOMNM OKUCIUTEIBHBIM
OpoMHpOBaHHEM MPUBOAUT K 4-OpoM-3-aHTpaHMI3aMellIleHHOMY H30Kca3ony. [IpeBparieHue
MHOHA B MHOH-O-METHIIOKCHM U HOCJIEAYIONIask PEakIysi ¢ MOHOXJIOPHJIOM HOZA TO3BOJIAET
CHHTE3MPOBAaTh 4-HOJI-5-aHTpaHWI3aMeIIeHHbIE H30KCA30JIbL.

5. Pa3paboraHbl IOIXOABl K OJHOPEAKTOPHOMY BapHaHTy IIOJIYYECHHS IHPOU3BOIHBIX
JANMaKOHUTHHA, COAEPXKAIIUX 3,5-mIu3aMeleHHbll  (parMeHT HW30Kcazoma H3  5'-
STHHWUIANIIAKOHUTHHA.

6. Ha 06aze memmmmHckoro ¢axynsrera HI'Y, HUU ™monekynspHoil Ouonmoruu u
onopmukn DPIBYH OUL] PynnameHTanpHOW ©  TPAHCIAUMOHHOH MEOWNUHBI U
naboparopun  apmakonormdeckux wuccienopanniit HUOX CO PAH ocymectsieHo
MEPBUYHOE TECTUPOBAHWE HOBBIX COEMMHEHHE B ombiTax in Silico, in vitro u in vivo.
BBISBICHBI TIEPCTICKTHBHBIE MHIMOUTOPBI POCTa OIIyXOJEBBIX KJIETOK 4eloBeka. B psamy
MUPUMHIUHIIIIPOU3BOIHBIX JIANITaKOHUTHHA HalJJeHBI COCIMHEHHS -JIUJIEPHI,

HEePCIEeKTUBHBIE TS TAJIbHEHIIIEro N3y4eH s aHaJIbI € THIECKOH aKTHBHOCTH.
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