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OBLIASA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTh M CTelleHb Ppa3palOTaHHOCTHM TeMbl HccJefoBaHus. B
MOCJIEIHUE J[Ba JIECATHJICTUS B MEIUIMHCKOW XUMHHU MOJY4YHMJIa HOMYJISIPHOCTh
KOHLENIUS THOPUAHBIX MOJIeKYyJ. ['mOpHuIHbIE MOJIEKYJBl — 3TO TaKue OHOJIOTHYECKU
aKTUBHBIC COCIUHCHHUS, KOTOPBIE COIEpKaT B CBOEM COCTaBe ()parMeHTHl ABYX WA
6omee dapmakodopoB. KomOuampys ¢dapmakopopHbie ¢(parMeHTEI B IIeNEBOU
MOJIEKYJIE, MOXKHO AOOUTHCS YiIydlleHus: €€ ONOJIOTnIeCKOl aKTUBHOCTH.

OpHOW W3 TOMYISPHBIX TOTEHIUANBHBIX (DapMaKO(pOPHBIX TPYI SBISACTCS
THA30JUINHOBOE S/IPO B BHIE THA30IMANH-2,4-THOHA W THAa30IHIMH-4-0HA. IInpokuit
CHEeKTp  OHMOJIOrMYEeCKOW  aKTHMBHOCTH  JejlaeT  NPOW3BOJHBIC  THA30JIMIMHA
MepPCIIEKTUBHBIMHU (hapMaKoIoruuecKuMu areHTamH, a BO3MOXXHOCTb
(YHKOIMOHANMHM3alMd JABYX WM OoJiee TIIOJIOKEHHH TIPHUBOAUT K YBEIUYCHUIO
CTPYKTYPHOTO pa3HOOOpa3us 3aMEIEHHBIX THA30IHIUHOB.

Momudukanus HONyISIpHBIX — (papmMakohopoB  OHOJIOTMYCCKH  AKTHBHBIMH
MPUPOIHBEIMA  METa0ONIUTAMH TaKKe IONydmina OOJNBIIOE pPACHpOCTPaHEHHE B
MeauiuHCKOH xumuu. CIloXHas, 3a49acTyl0 XHpalbHas, CTPYKTypa TPHUPOTHBIX
COCAMHEHUIT W MHOrooOpaszue uX (YHKUMOHAJIBHBIX TIPYNI CTUMYJIHPYET IMOUCK HX
NPUMEHEHHs B OPraHWYecKOM CHHTe3€, B TOM 4YHCIE C LENbI0 CO3JaHHs HOBBIX
(dapmakosorudeckux areHToB. OMHUMH U3 TaKUX MPHPOTHBIX METAO0ONUTOB SIBISTIOTCS
MOHOTEPIICHOUABI ¥ X NPOU3BOMHBIE. X CTPYKTYpHOE pa3HO0Opa3ne B COBOKYITHOCTH
C UIMPOKMM CHEKTPOM  (hapMaKoJIOTHYECKOTO JIEHCTBHSI  JIeNlaeT  COCAMHEHHUS
MOHOTEPIICHONTHOTO psila TEePCIIEKTUBHBIMU IS WCIIONB30BAaHUA WX B KauyecTBE
(apMakopopoB AT HOBBIX THOPHIHBIX MOJICKYII.

Takum o6pa3oM, oObeAMHEHHE ATHX IBYX (PParMEHTOB MOXET NPUBECTH K
HOBBIM THOPHIHBIM MOJIEKYJIaM C HHTEPECHBIMH BUAAMHU OUOJIOTHYECKOI aKTHBHOCTH.

B mureparype Hamm HaiieHO KpaifHe Mano WH(QOpPMAanmud O MOHOTEpPICH- U
MOHOTEPIICHOUA3aMEIIEHHBIX ~ TIPOU3BOJHBIX  THA30JMAWHOB. HeOosplioe 4uciio
OIMCAaHHBIX COEMHEHHH JaHHOTO Kilacca JiesiaeT Heo0X0IUMOit pa3paboTKy MOAXO0A0B K
CHHTE3y HEKOTOPBIX U3 HHUX.

Br16op obmacteil moTeHIHANBHONW MTPUMEHUMOCTH MOHOTEPIICHOHI3aMeIIEHHBIX
THA30JIUANH-2,4-TMOHOB U THA30JIMINH-4-OHOB, OIMCAHHOW Uil TPUBENEHHBIX B
JTaHHOH paboTe COeMHEHNH, OCHOBBIBAJICS Ha JINTEPATYPHBIX JAHHBIX O OMOJIOINMYECKON
aKTHUBHOCTH 000MX (hapMako(hOopOB MIIM COOTBETCTBYIOIIMX COCIUHEHUH W JOCTYITHOCTH
COOTBETCTBYIOIIMX  TECT-CHCTeM. Tak, HaMH  MPOBOAMIOCH  HCCIIEIOBaHHE
NIPOTUBOSI3BEHHBIX CBOMCTB HOBBIX MOJIEKYJ, WX  HWHIHOMPYIOIIMX CBOWMCTB B
otHomeHnH penapainmonHoro dgepmenta JIHK uwenoseka TDP1, a Takxke oneHKa UX
CBOMCTB B KQU€CTBE arOHUCTOB PELIENTOpa CBOOOAHBIX XKUPHBIX KuciaoT (FFALY).



Henab muccaenoBaHusl 3aKi0Yanach B CHHTE3€ MOHOTEPIIEHOMACOAEPIKALINX
THA30IUONH-2,4-0IUOHOB W  THA30IUONH-4-OHOB W HCCIENOBAHMHA B3aNMMOCBI3H
«CTPYKTypa - OMOJIOTUYCCKAsT aKTHBHOCTBY.

Ilockonbky TpH CHHTE3C IICNICBBIX COCOUHCHUN 3adacTyro  (parMeHT
MOHOTEPIICHOHW]a YYacTBYeT B CO3JaHWU THA30JNUIMHOBOTO sApa, 00pa3yIommics
3aMECTHTEINb YK€ HE SABISETCS MOHOTEPIICHOBBIM, TEPSS IIPH STOM OJHMH aTOM yTIIEpPOa.
B nampHelimmem B paboTe BCe 3aMECTUTENH, MONYYCHHBIC H3 MOHOTCPIICHOHIOB, HO
OTIIMYAIOIIKECS. OT MOHOTEPIICHOB YHCIOM aTOMOB VIJepoJa, HaMW Ha3BaHBI
MOHOTEPIICHONTHBIMHU.

Jis ocTrKeHMsI TIOCTaBICHHOM 1eNTU TPeOOBaIOCh PEIINUTh CIEAYIOIINE 3aJaun:
1. Pa3paboTaTh METOJMKH CHHTE3a U OCYIIECCTBUTH CHHTE3:

- 3aMEIIEHHBIX THA30IUANH-2,4-THOHOB ¢ MOHOTEPIICHOMIHBIMA 3aMECTUTEIISIMA
B IOJIOXKEHUAX 3 u/um 5.

- 3aMEUICHHBIX THA30JUANH-4-OHOB C MOHOTEPICHOMIHBIMU 3aMECTUTESIMH B
MTOJIOKEHUAX 2 u/vmm 3.

- 3aMemeHHbIX 1-Tha-4,8-nmmaszactmpo[4.5]nexan-3-0HOB (CIIHPOTHA30IHINH-4-
OHOB) C MOHOTEPIICHOBBIMH 3aMECTHTECIISIMU B TIOJIOKEHUSIX 8 n/uiu 4.

2. TlpoBecTn aHanmM3 B3aUMOCBS3H «CTPYKTypa - OHOJIOTHUYECKAsh aKTUBHOCTHY
MTOJYYCHHBIX COCTUHCHU.

HayuyHnasi HOBM3HA, TeopeTHYecKasi M IMpaKTH4YecKass 3HAYMMOCTH. B
NpOILIECCEe  BBINOJNHEHWs  paboThl  OBUIM  BIEPBbIE  CHHTE3MPOBaHbl  5-/3-
MOHOTEPIICHOH[3aMeIIeHHBIE U 3,5-0nc-MOHOTepIICHONI3aMEeIIeHHBIC THA30IHIUH-2,4-
IUOHBL. bBpum mMOmOOpaHBI yYCIOBUS CHHTE3a C WCIIONB30BAaHMEM B Kad4eCTBE
aJbICTUHON KOMIIOHEHTHI MOHOTEPIICHOHJIOB PAa3IMYHOTO CTPOEHUS (aIlMKINYECKHE,
MOHOIIMKIINYECKUE, OWIUKIMYECKUE, C albICTUIHOW TPYIIOH INpH HACHIICHHOM H
HEHACHIIIICHHOM CTPYKTYPHBIX MOTHBAX).

IIpennoxxeH Aw3aiiH M OCYIIECTBICH CHHTE3 TPEX CEPUA COSAMHEHUN psijia
MOHOTEPIICHOUA3aMENIECHHBIX THA30JUINH-4-0HOB TI0 TIOJIOKEHUSAM 2 1/HiH 3.

Bnepsrie CHHTE3UPOBaHbI 1-tna-4,8-nmua3aciupo[4.5]nexan-3-0HbI
(cimpoTHa30MMANH-4-0HBI) C MOHOTEPICHOBBHIMH 3aMECTUTEISIMH B TOJIOKECHHUIX 8
n/mwin 4. Tloka3aHbl TpaHUIBI TPUMEHHMOCTH OJHOPEAKTOPHOTO (HOPMHUPOBAHUSA
CHUPOTHA30IUANH-4-0HOBOTO (hparMeHTa Uil MOHOTEPIICHOUIOB PAa3IIMYHOTO CTPOCHHS
(aupKIMYeCKUe, MOHOUMKIMYCCKUE, OHWIMKIUYECKHUE TallOTCHHUIBI, AaMHHBI U
AITBJICTUIIBI).

[pemnoxxeH croco6 cuHTe3a 4-MOHOTEPICH3aMEIICHHBIX POM3BOJHBIX |-THA-
4,8-nmuazacnupo[4.5] nekan-3-ona (crimporuazonuanH-4-oHa) c BTOPUYHOM
aMUHOTPYIIIOH B TIOJIOKEHUH 8 CIMPOPparMeHTa, Kak BOZMOXKHOTO OWIITUHT-0JI0Ka ISt
JabHEUIIINX CUHTE30B.



ITo pe3yibTatam MPOBEAEHHOTO COTPYIHHUKAMH JlabopaTopuun
¢dapmakonornueckux uccaenoBannit HUOX CO PAH uccrnenoBanus B psany 1-twma-4,8-
nuaszaciupo[4.5] nexan-3-oHoB BBISIBJICHBI COEJIUHEHUS, o0Jiaaroime
AHTHYJIBICPOTCHHBIM JCHCTBUCM Ha MHOMETAIIMHOBON MOJICIHU SI3BBI JKEIYKA Y KPBIC.
ITo pesymbratam wu3ydeHus uHTHOUpytomeld TDP1l akTHBHOCTH CHHTE3HPOBAHHBIX
coequaeHuit B Jlabopatopun 6moopranmueckor xumuu pepmerro UXbOM CO PAH
BBISIBJICHBI TIEPCIICKTUBHBIC JIJIsl JalbHEHIIEro HCCIeOBaHuS (PapMaKoIOrHIeCKue
areHTHI TPYIIIHI 3aMETIEHHBIX THA30IHINH-4-0HOB.

MertopoJioruss ¥ MeToAbl HcciegoBaHus. B xome manHON pa®OTHI POBOIMIN
aHalIu3 " O606HICHI/IC HMCHOIIUXCA U HOHy‘IeHHLIX JAaHHBIX I10 CI/IHTe?)y 3aMCIICHHBIX
THA30JIUIUH-2,4-110HA U THA30JIUIUH-4-0Ha.

CTpyKTYpBl TONYYCHHBIX COCIMHCHUH TOATBEPXKIATH (UINKO-XUMIICCKUMH
METOIaMU aHajau3a: SAMP-cnekTpockonus, MaccC-CIIEKTPOMETPHUS BBICOKOT'O
paspemieHus, DSJIEMEHTHBIA  aHalu3, OIpelneieHHe TeMmIepaTypbl  IUIaBJICHUSA,
PEHTTCHOCTPYKTYPHBIN aHAJIH3.

BrieneHne M OYHCTKY OCYIISCTBISUTH METOJAaMH JKCTPAKIMH, KOJIOHOYHOW
xpomarorpaduy,  MEPEKPHCTALIM3AIMUA.  BHONOTMYECKHE  CBOWCTBA  LIEJIEBBIX
COEMHEHUN WCCIIEOBAIM METomaMu N Vitro u in VivVO B COOTBETCTBUH C
OOIIETTPUHATHIMU METOTUICCKUMH PEKOMEHTAIIUSIMI.

OcHOBHbIE 10JI0KEeHHS, BLIHOCUMbIE HA 3aIUTY:

1. CHuHTE3 3aMENIEHHBIX THA30JUAUH-2,4-THOHOB M THA30IMIMH-4-0OHOB C
HEKOTOPHIMA  MOHOTEPIICHOMAHBIMH  3aMECTHUTEISIMH  PAa3IMYHOTO  CTPOCHUSA
(anMKIHMYECKHEe, MOHOIMKITHYECKHE U OMIIUKIINICCKUE).

2. Cunres 3aMeIIeHHBIX 1-tua-4,8-muasacnupo[4.5]aexan-3-0HOB
(cimpoTHazoNMUANH-4-0HOB) C MOHOTEPIICHOBEIMH 3aMECTHTEISIMA PA3HOTO CTPOCHUS
(auMKIIHYECKUEe, MOHOIMKIHYECKHE U ONIIMKINIECKHUE) B MOJIOKESHUAX 8 u/vu 4.

3. W3ydenne OWONOTHYECKOM AaKTHMBHOCTH TIIOJyYEHHBIX COCIMHEHHH Kak
BO3MOXHBIX HpOTHBOS{SBeHHBIX, HpOTI/IBOOHyXOHeBBIX nu CaX&pOCHI/I)Ka}OH_H/IX Arc¢HTOB.

CremeHb  [IOCTOBEPHOCTH  OOCECIICYCHAa  TIIATCIFHOCTHIO  IPOBEICHHUS
3KCHepI/IMeHTa nu HpI/IMeHeHI/IeM (bI/ISI/IKO-XI/IMI/IqCCKI/IX METOI0B HUCCIICAOBAHUS.
CTpoeHHE HOBBIX COEOWHEHWH JO0Ka3aHO METOoJaMH 'H u BC SIMP, wmacc-
CHEKTPOMETPHUU BBICOKOTO PpAa3pCIICHHs, 3JCMEHTHOTO aHAIN3a, a TaKXkKe JaHHBIMH
PEHTTCHOCTPYKTYPHOTO aHAJIH3a.

JloCcTOBEpHOCTh  PE3YyJbTATOB  MOJATBEPXKIACTCS  HE3ABUCUMOW  OKCIEPTH30U
OMyOJMKOBAaHHBIX MAaTEPHAJIOB B PEIICH3MPYEMBIX HAYYHBIX M3IAHUSIX U ampobaruei Ha
POCCHICKIX ¥ MEXKIYHAPOIHBIX KOH(EPEHITUIX.

Amnpodaiusi paGéoThbl.

PesynbTarel  gUCCEpTAlMOHHON pabOThl OBUTM TpEACTaBIEHHI Ha 5
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Poccuiickoii koH(pepeHIMH 1m0 MemuiuHcKoi xmmun «MenXum-Poccus 2019» (r.
ExatepunOypr, 2019 r.), V MexaucuuminHapHOW KoH(pepeHIHH «MoJeKyIspHbIe U
Buonornueckue acnextsl Xumuu, Papmanestuku u Papmaxonorun» (r. Cynak, 2019
r.), 7-th International electronic conference on medicinal chemistry (2020 r.), 5-it
Poccuiickoif koH(pEpeHIIMH O MEIUIWHCKOW XHMHH C MEKIYHApOIHBIM YYaCTHEM
«MenXum-Poccus 2021» (r. Bomrorpam, 2021 r1.), xoHdpepernunn «CoBpeMEHHBIC
npoOGiemb! oprannyeckoit xumun (CI10X-2022)» (r. HoBocubupcek, 2022 r.).

ITo Teme nuccepramum oOmyOIMKOBaHO 4 CTaThbM B PEUEH3MPYEMBIX HAyUHBIX
KypHaiax, pekoMeHnoBaHHEIX BAK, u 6 cooOmennii B BUIE TE3UCOB TOKIAT0B.

JInyHbIi BKJIAA cOMCKaTeJsl 3aKiIiouajncs B TOHMCKe, aHaiu3e U 0000IIeHuu
JUTEPaTypHBIX JAHHBIX 110 TEME JUccepTalui. ABTOp IPUHUMAI y4yacTHe B pa3paboTke
IUTaHA MCCIICAOBAHNUS, MM OCYIIECTBIICHBI BCE XUMHUYECKHE HKCIICPUMEHTHI, BBIACICHHE,
OYMCTKAa W TIOATOTOBKA COEAMHEHUH K (U3MKO-XUMHYECKUM METOJaM aHajiu3a H
OMOJIOTMYECKUM HCTIBITAHUSAM. ABTOp NMPHHUMAJ ydyacTue B 00pabOTKe M 0OCYKICHUU
MOJTYYSHHBIX JAHHBIX, @ TAKXKE OCYIIECTBIISUI ITOJATOTOBKY MaTepHAIOB K MyOIMKaluu B
HaY4YHBIX )KypHaJax, IPeACTaBILUI JOKIabl M OTUYETHI 110 TEME AUCCEPTalnH.

Crpykrypa nucceprauumu. Pabora wm3noxkena Ha 129  crpaHumax
MAIIMHOIIMCHOTO TekcTa, coaepkur 88 cxem, 13 pucynkoB u 12 Tabnuim.
JuccepTanonnasl paboTa COCTOMT M3 BBEJCHHUS, JIUTEPATYPHOTO 0030pa, 00CyKICHUS
pe3yIBTATOB, IKCIIEPUMEHTAIBHON YacTH, OCHOBHBIX PE3YJITAaTOB M BHIBOJIOB, CITMCKA
uutupyemont murepatypsl (110 nureparypHBIX HCTOYHUKOB).

OCHOBHOE COJEPXAHHUE PABOTbI

Bo  «BBemenmm»  O0OOCHOBaHA  aKTyaJbHOCTh  TEMBI  JIUCCEPTALNH,
c(hOpMyJIMPOBaHBI IIeJb U 3aJa4K HCCJICIOBAHMS, HAYYHAsS HOBH3HA, TCOPETHUYCCKAs U
MpaKTH9YecKas 3HAYUMOCTh paOOTHI, CHOPMYIHPOBAHBI IIOJIOKEHHS, BBIHOCHMBIC Ha
3ammty. «JluTepaTypHbIii 00630p» COCTOWT W3 TpeX OCHOBHBIX YacTell W BKIIOYACT
pPaccMOTpPEHHE METO0B CHHTE3a 3aMEIICHHBIX THA30IMINH-2,4-THOHOB, THA30IUANH-4-
OHOB M KpaTKO€ pPAacCMOTPEHHE WX OHMOIOTHYECKOH aKTUBHOCTH. «O0cyxkaeHue
Pe3yabTaToOB»  COICPKHT  pe3yldbTaThl  CHHTE3a  MOHOTEPIICHOH3aMEIICHHBIX
THA30JUANH-2,4-THOHOB, THA30IUANH-4-0HOB u 1-THa-4,8-muazacrupo[4.5]nexkan-3-
OHOB, a TaKX€ JOaHHBIC IIO aHanmy B3aUMOCBS3U <<CprKTypa - 6I/IOJ'IOFI/I‘-IGCK3.$[
aKTUBHOCTBY» TMOJYYCHHBIX COCAWHCHHU. «IKCHEPUMEHTANBHAS YaCTh» COJICPKUT
METOJIMKH CUHTE3a U (PU3UKO-XUMUICCKHE XaPAKTCPUCTUKU HOBBIX COCIMHCHHN.

1. CuHTe3 3-MoHOTEpNIeH3aMelleHHbIX THA30JIUIUH-2,4-THOHOB
IlepBass yacTh pabOTHl TOCBAIICHA CUHTE3Y 3aMCIICHHBIX THA30JIMIUH-2,4-
JTIUOHOB C apOMATHIECKUMHU/TETEPOAPUIBHBIMHU 3aMECTUTENSIMU B MOJIOKEHUH 5, 8 TAKKe
3aMECTUTEISIMI MOHOTEPIICHOBOTO Ps/ia B TTOJIOKEHUH 3.
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IleneBoil aKTMBHOCTBIO JAaHHOM TPYNIBl COEAMHEHWH Ipenanosaraiach
WHTAOHpPYIOMmasi aKTUBHOCTh B OTHOIIeHHH TDP1, mosToMy ncnosip3yemMble Ha TEpBOM
CTaJuM peakUuM ajbjaeruasl (cxema 1) ObIM BBHIOpAHBI HCXOISM W3 JIMTEPATypPHBIX
JAHHBIX O OHWOJNIOTMYECKOH aKTHBHOCTH COEIUHEHHH C  COOTBETCTBYIOIIMMH
(dparMeHTaMH.

[To peaknyum KOHAEHCAIIMHA MEXIY apOMaTHUSCKUM aibACTHIOM W THA3OJIHINH-
2,4-mioHoM 14 mpu KWINSYCHUH B STAHOJIC OBUIM CHHTE3HPOBAHBI THA30IUAMH-2,4-
IMOHBI ¢ 4-OpomMTHO(eH-2-IIMeTmIeHOBBIM 1593, THodeH-2-unmermienoBbiM 159b, 5-
METHATHOQEH-2-UIMeTHIeHOBEIM  159¢, 5-6pomTrOdeH-2-mimermienoBeiM  159d, 4-
6pombensmuaeHoBbM 159¢e u bypbypununenossiM 159f hparmentamu.

3areM C UCTONb30BaHHEM OpPOMHIOB psAga MOHOTEPIEHOHWJOB  Oblia
CHHTE3MpOBaHa JINHEHKa 3,5-Im3aMeneHHbIX Tpon3BoaHbIX 160-161. J{nst onpeneneHus
BJIMSIHUAS. MOHOTEPIICHOUTHOTO 3aMECTUTEN B MHTHOUpYroInyio TDP1 akTHBHOCTH OBLIH
CHUHTE3HPOBAHbl TakXe JHM3aMEIeHHbIE THA30JIUIAUH-2,4-THOHBl C OCH3WIbHBIM
3aMecTHTeNIEM B IoJokeHnHu 3 (coequnenus 162, cxema 1). IleneBbie coenuHeHs OBLIH
OYMIIEHBl C WCIOJNB30BAHMEM KOJIOHOYHOW Xxpomarorpaduu. Jlns HEKOTOPHIX
COCIMHEHUI UCTIONB30BANIACH U MIEPEKPUCTAIUIN3ALINS.
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R = | 160a 45% 160b 35% 160c 60% & £160d65% 160e 65% || § 160f 56%
S 161a50% S 161b 40% S 161¢60% Br 161d 55% Br 161e48% O  161f62%
162a 48% 162b 50% 162¢ 86% 162d 87% 162e 90% 162 94%

TS
1 7 oL
Tl 1 o O LA

o nauusiv "H SIMP Bce coemmuenus (159, 160-162) Gbitn MONyYeHs B BHIE
€IMHCTBEHHOTO Hu30Mepa ¢ Z KOHPUTypamueld HK30IUKINYECKOW JIBOWHON CBS3M.
Taxke, Z-koHpurypauusi coeaunenuss 162f Obita moxTBepikaeHA — AaHHBIMU
PEHTTEHOCTPYKTYpHOTO aHamm3a (cxema 1).

2. CuHTe3 5-MOHOTEpPIEeHOUA3aMelleHHBIX U 3,5-01Cc-MOHOTEepPIeHOUA3aM elI€HHBIX
THA30JIUANH-2,4-THOHOB

Jus  cuHTE3a  5-MOHOTEPICHOMI3aMEIICHHBIX  THA30JUAWH-2,4-THOHOB B

KauyeCcTBEe allbJErWI0B OBUIM  BBHIOpPAaHBl NPEACTABUTENM  aunukinueckux  (3,7-
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JuMeTHiIokTaHats 157), mononukimueckux ((—)-xamdoneHoBbli ampaerun 155) u
onnmxImyeckux ((—)-MupTeHa b 164) MOHOTEPIIEHOUIOB.

KoHnpeHcanust Mexay ajabJeruaoM U rerepouukiom 14 nana coemuuenust 159g-h
(cxema 2).

Cxema 2.
o} H o .Y
H H{ nunepuanH \ )Y( fg "‘/%.,
+ NH R 1= "l
R"go S~ EtOH L K I
be) KunsyeHne ﬂc)
155 157
155, 157 14 1599 80% 159g 159h

159h 50%

Ilpu uCHOMB30BAHUU B KAUECTBE albJCrHla OMIUKIMYSCKOrO (—)-MHUpPTCHAISA
164, kunsuenue B dTaHOoJE B npucyTcTBUM nunepuanHa (10 mon. %) He mpHUBeENoO K
MpOAyKTY peakuuu. [loaTomMy OBLI IpOBEIEH TOAOOP YCIOBHUHA LIS TIOTYICHUS IIETIEBOTO
THa3onuAnH-2,4-nuona. 3amena mwmrnepuanHa Ha JMAII m sSTaHoma Ha TONyOd
MO3BOJTHIIA MTOIY4uTh coeauHenue 159i ¢ Beixogom 75%.
Cxema 3.

MunepuamnH (10 MorM\%,
Konsepcusi: 0%
ataHon

'J() KnnsyeHune H [

* NH  — N NH

e Iy
o o

AMAR (10 mon. %),
164 14 Bbixoa npoaykta: 75% 159i
Tonyon
KUNSYEHME C OTFOHOM BOAbI

TTOCKOIBKY CHHTE3UPOBAHHBIC S-MOHOTEPIICHOM3aMEICHHbIC THA30JUANH-2,4-

IUOHBI SBJISIFOTCA MacllaMH WJIH aMOP(QHBIMH TOPOIIKaMH, TO Z-KOHQUTYpAIUs
9K30IMKJINYECKOM 1BOITHOI CBs3M ObLIa MpeUIo’keHa HAMHM Ha OCHOBaHMM JaHHBIX 'H
SMP. N3BecTHO, YTO XMMHYECKHE CIBHTH aToMa BOJOPOJia MPU JBOWHOHM CBsI3U B Z-
H30Mepax THA30JIUINH-2,4-THOHOB ¢ aM(paTHICCKIMH 3aMECTUTEIIMU BapbUPYIOTCS OT
7.0 M.I. JUIA HACBINICHHOW mepudepund 1m0 7.4 M.JI. UL CONPSDKCHHBIX CHCTEM.
W3BectHO, uyTO mpu GdorousomMepusanun Z-u3oMmepa THa3zoauauH-2,4-nuona B E
MIPOUCXOUT CMEIICHUE XUMHYCCKUX CIBHUTOB B 00JacTh CHIBHOTO Toist Ha 0.5 M.o.
CooTHeCeHHE CHEKTpalbHBIX JaHHbIX coequuenmit 159h, 1599 w  159i, ¢
JUTEPATypHBIMH (cXeMa 4) TT03BOJIIeT OTHECTH HAIIM COSANHEHHS K Z-U30MepaM.



TNutepatypHble
[iaHHble

7.33m.4.

NutepatypHble
AaHHble

Coemunernnss  160-162 ¢ ogHMM MOHOTEPIICHOWAHBEIM 3aMECTHTEIEM B
MOJIOKCHHUU 5 U ABYMS TAKUMH 3aMECTUTCIISIMH B MOJIOKCHUAX 3 U 5 OBLIM TOIYYCHBI C

Bbixogamu 24-60% o MeTonnKaM, OMCaHHBIM paHee (cM. cxeMma 1). MoXHO 3aMeTHTb,
YTO BBIXOABl HHKE, OCOOCHHO KOT/Ia Ha TIEPBOH CTamuM BBEACH NTHHCHOBBIN
3aMECTHTENb. DJTO MOXKET OBITh CBSI3aHO C OCOOCHHOCTSMH OYHCTKH COCIUHCHHN
(konmoHOYHas xpoMarorpadus).
Cxema 5.
H o Mo
R1M R2Br (150,152,163), K,CO, R1’§//(
S\«NH S\«N—RQ
Y AMOA %

159g-i 160-162

f;..%iu‘ T /
" 159g 159h >§ Re= E/\fe ’771' f\/@

160g 50% 160h 38%  160i 24% 152 163
161g47% 161h48%  161i 28% 150 . o3,
1629 38% 162h63% 162 60% 160g-i 161g-i g-i

TakuMm 00pa3oM, HaMH CHHTE3MPOBAaHA CEPHs AM3AMEHIEHHBIX IPOU3BOIHBIX
THA30JIMIUH-2,4-110Ha, COIEPKAIMUX  AIMKINICCKHE WM OMIMKIMYECKHUE
MOHOTEPIICHOHUTHBIC 3aMECTHTEIH B IOJIOKCHUH 3, CepUs MPOU3BOIHBIX THA3OIHUINH-
2,4-nroHa, comepKaIluX 3aMECTUTEIM MOHOTEPIICHOMIHOTO Psia B IOJIOKEHHH 5, a
TaK)Ke B ITOJIOKEHUAX 3 U 5.



3. CuHTe3 2-MOHOTEPIIEHOWI3aM elIleHHBIX THA30JIUANH-4-0HOB
CuHTe3 2-MOHOTEPIICHON3aMEIICHHBIX THA30MUANH-4-0HOB 174 mpoBoammm c
UCTOJIb30BAHUEM  TPEXKOMIIOHCHTHON  KOHJICHCAI[MM  MEXIYy MOHOTCPIICHOBBIM
anprerunoM ((%)-uutponemiansy 166, (—)-muprenans 164, 3,7-mumermnokTtanans 157,
(-)-xamdoeHOBEIH ampaerun 155), 6ersmnamuaOM 173 1 THOTIMKOIEBOH KHCIOTOH 63
npu kumsrdeHnd B Toiyolnie. CoenwHeHMs 28 OBUIM TOMYYCHHI C YMEPEHHBIMH U
XOPOIIMMH BBIXOJAMH IT0CJIe KOJOHOYHOU Xpomarorpaduu (cxema 6).

Cxema 6.
HoN s
o
SH OTIOH BOAbI R):N/\:
RCHO + + Tonyon
CO?H KunayeHue
107,154,155, 1742 60%
164,166 174b 57% (de = 30%)
' 173 63 174c 52%
174f 60% (de = 28%)
174h 70%
- kot v (T
\
166 164 157 155 107
1742 174b 174c 174f 174h

[Ipu mombITKEe cHHTE3a coenavHeHHWA 174€ W3 HONMUHANSA NPH KUISYCHUH B
TOITyoJIe HaONFONANOCh OCMOJICHHE PEAKIIMOHHOM CMECH, W TPOMYKT MONYyYUTH HE
ynanock. Iloaromy ObTM 1OZOOpaHbl  YCJOBHS CHHTE3a C  HCIHOJBb30BaHUEM
qunuknorekcuiakapooquumuaa (LK) B KayecTBe reTepOLMKIM3YIONIETO areHTra B
xnopuctom Metuiene npu 20°C. Ipu ucnosnp3oBanuu uutpais 175 npoaykr 174d we
00pa30BbIBAJICS; HAOIIOAATOCh 00pa3oBaHue coeAuHEHHs 176 ¢ XOpOIIUM BBIXOIOM
(cxema 7). Ilo Bcell BHIAMMOCTH, 3TO CBA3aHO C TeM, YTO muTpans 175 wmaio
PEaKIMOHHOCTIOCO0OCH; THOTIHMKOJeBass Kuciora 63 u OemsmwinamuH 173 ObicTpee
pearupyroT MexIy coOO.

Cxema 7.

OTT fils]
S
H SH KunsyeHne N
+ - < N
o COH
AuK 174e 30%
165 173 63 T chch ’

CH,Cl,

H OTrONBOAbI
S
Sk N Ta;y(g PH,L%O s
SH KunsueHne "N HN
+ + < — -
| =L A0 o
175 173 63 2 176 75%

[TockoJIbKY B pe3ysibTaTe CHHTE3a COCTUHEHHH 00pa3yeTcss HOBBIH CTEPEOLIEHT),
TO MPOAYKTHI 174 mpencTaBIsOT COOOH CMECh ONTHYECKUX U30MEPOB, a MPU HATHIHH
XHPAILHOT'O IICHTPa B MOHOTEPIICHOMIHOM (parMeHTe — CMech aumactepeomepor. Ilo

174d
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JTaHHBIM 'H amp Juist coeaunenuii 174 3nayenue de wme mpessimaer 30%. Haubonee
BBICOKOE 3HaueHHe (e HaOIIoJanoch MPH WCIOIb30BAHHM (—)-MHPTEHATS B KaucCTBE
anberuja, B 9TOM ciydae obpasyercst cMech ABYX muactepeomepoB 174b ¢ de = 30%
(COOTHOIIICHHE OCHOBHOTO M MHHOPHOTO H30MEpa OMpPENCisUIOCh Ha OCHOBAaHUU
CHUTHAJIOB METHJIBHBIX TIPYII MOHOTEPICHOUIHOTO (parMeHTa W aroMa BOIOpPOJA B
MOJIOKEHUH 2 THA30JIUAMHOBOTO simpa). Eciam B KadecTBe HCXOAHOTO ajbJerHia
UCITOJIB30Baach palleMUYecKas CMECh, TO BO3MOXKHO OOpa30BaHHME CMECH YETBIPEX
OTITHYECKHX M30MepoB (Kak, Hampumep, s 174a). B crexrpe 'H SIMP coenmmenns
174a MOXXHO BBIAETHUTH CHUTHANBI JBYX COCAWHEHHA B PAaBHOM COOTHOIICHWH, IO-
BUIMMOMY, HYJCBOH JMACTCPECOMEPHBIH HM30BITOK OOYCIOBICH YHaIEHHOCTHIO
XMPAJIBHOTO  IICHTPa  MOHOTEPIICHOMZA OT  CTEPEOICHTpa  THA30IUIAMH-4-0HA
XpomarorpapuaecKuMi METOJaMU H30MEPhI Pa3/IeinuTh HE yIal0Ch.

4. CuHTe3 2-MOHOTepHeHOMIapHI3aMelleHHbIX THA30IUANH-4-0HOB

Crnenyromeit 3amayeil cTam CHHTE3  THA30JIMIUH-4-OHOB,  COJEpIKalllUX
OCH3WIBHBIA 3aMECTHTENb B TPETHEM IOJI0KEHHN M MOHOTEPIICHOWIHBIA 3aMECTHTEb,
KOTOpBI CBSA3aH C TETEPOLMKINYECKHAM SAPOM UYepe3 apOMATHUECKHI JHMHKEp MO
MIOJIOKEHHUIO 2.

ITo peakuuu 3aMeLICHUs] MEXKAY COOTBETCTBYIOIIMM MOHOTEPIIEHUIOPOMHIOM
((#£)-uUTPOHETTHIIOPOMHIOM 170a, (-)-MHEpTEHIIIOpOMHIOM 170b, 3,7-
nuMetuinokTanmaopomuaom 170c, repanmibpomuaom 170d, (—)-Hommnopomumaom 152 u
(-)-xamdoneroBbiM Gpomumom 170f) u n-ruppoxcubensanpaeruaomM 177 B ycraoBusx
kunsiueHust B anerone B mpucytetBun Ky,COz; Obutn mosyueHsl anmbaeruab 178a-f
(cxema 8). Ilpu wucnosnp3oBanuu (—)-HomuinOpomuaa 152 ast yCHemHoro mpoTeKaHus
peakuuu ObUIO MCHOJIB30BAaHO COOTHOIIEHHE Opomua 152 k n-rupokcuOeH3abIerumLy
177 paBHOEe 2:1, TOCKOJNBKY NpPH NPOTEKAHWH pEaKIUH HAOMIOAanach peaKius
JIMMHAHUPOBAHMS HAPSILY C 3aMEIICHUEM.

Cxema 8.
H

H 1782 77%

O 178b 80%

0 KyCOs Kl 178¢ 97%

RCHyBr  + — RO 178d 50%

HO aueToH 178e 50%

152, KunsiyeHne 178f 96%

170a-,f 177
N NANA %

R= \

| \ évx -
a b c d e f
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C ucnosb30BaHNEM MOJTYYSHHBIX allbJETHI0B TPEXKOMIIOHEHTHOH KOHICHCAIMei
¢ Oem3mnmamuHOM 173 W THOTIHMKOJIEBOH KHCIIOTOM 63 ObTa CHHTE3MpOBaHA CEpHS
MPOU3BOAHBIX THAa30IHAHH-4-0Ha 180a-g (cxema 9).

Cxema 9.

O 180a 75%

180b 80%

OTroH BOﬂbl 180c 97%

Tonvon 180d 50%

R0 COZH Kwnﬂu{eume 180e 70%

180f 96%

178a-g 180g 80%
N — NRA

o
[\ ) NN
a b c d e f g9

CI/IHTG3I/IpOBaHHI>Ie COCAUHCHUA TaKXE ABJIIHOTCA CMECBIO OIITUYCCKHUX
n3oMepoB. M3-3a TOro, 4YTO ONTHYECKHM AKTHBHBIH MOHOTEPIICHOWJIHBINH (parMeHT
yAaJeH OT PeaKIMOHHON abIeTUIHOM TPYIIIBI, peakus 00pa30BaHus MUKIIA MIPOTEKAeT
HECTEPCOCCICKTUBHO. XHMMHYECKAE COBUTH aTOMOB B Mape OOpa3yrOIIuXCs
JIMacCTEPEOMEPOB B CIIEKTPax 'H SIMP conagaror.

Takum 00pa3zom, HaMH OBLTA CHHTE3UPOBaHA CEPHs TIPOU3BOIHBIX THA30IHINH-4-
OHa, COJEpKAIIMX HEKOTOPBIE MOHOTEPIICHOBHIC 3aMECTUTENH, IMPHCOCIUHECHHBIE K
TeTEePOLUKIMYECKOMY OCTOBY HANpsIMyl M 4epe3 #n-OKCU(EHWIbHBIH JIMHKEp 10
BTOPOMY ITOJIOKCHHIO.

5. Cunre3 8-MoHoTepneH3aMeleHHBIX 1-THa-4,8-1na3acnupo[4.5]nexan-3-onoB

Bce monydeHHble Bbllle 2-MOHOTEPIICHOM/3AMEIIEHHbIE THA30JHIUH-4-0OHbI
HMEIOT OAHY OOIIyI0 CTPYKTYpPHYIO 0coOeHHOCTh. OHH TONYy4YaloTCsl B BHIE CMeECU
ONTHYECKHX H30MEPOB IO TMOJIOKEHHI0 2. BBeieHHe B peakmuro CHMMETPHYHOTO
LIUKIMYECKOr0  KETOHAa  II03BOJMT  MOJYYUTh CIUPOCOCIMHEHHE B  KauecTBE
€/IMHCTBEHHOTO M30Mepa.

Hamm mpemnokeHa cxeMa CHHTE30B  CIIMPOCOEAMHEHHWH,  COJEpIKallux
OCH3WIBHBIA 3aMECTHTENb B  UYETBEPTOM IIOJOXKEHMHM W 3aMECTUTENIH  psja
MOHOTEPIICHOUAOB B MOJIOKeHHH 8. B KkadecTBe apoMaTHuecKoro aMuHa Mbl BBIOpan
mpocroii OemsmnmammH 173, a B kadectBe ketoHa — N-Boc-mumepun-4-on.
Hcnonws3oBanue N-nunepnmona ¢ mpem-0yTHIOKCUKapOOHWIEHON TpymIol ynoOHee,
4eM ero He3aMelIEHHOI0 aHajora, MOCKOJbKY IOBBIIIAETCS €ro pacTBOPUMOCTh B
OpraHUYECKUX PaCTBOPHUTEILIX.

CHayana Hamu  Obu1  cuHTe3WpoBaH  nwumepuaon 182 ¢ mpem-
OyTHIIOKCHKapOOHMIBHOM 3aIIMTHOW TPYNIION 1O peakuuu Mexay nunepuponom 181
(KOMMepUYeCKH IOCTymHBIM peareHr) W B0C,O B mMeranome. Ilocime 3toro ¢
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UCIIONIb30BAHMEM  TPEXKOMIIOHGHTHOM  KOHJIEHCAlMu  ObUIO  CHHTE3HMPOBAHO
crmpocoenuHenne 183. Ynmanenue mpem-0yTHIOKCHKapOOHWIBHOM TPYIIIBI TEHCTBHEM
TpUPTOPYKCYCHOH KHUCIIOTHI B XJOPUCTOM METHJIEHE MPUBEJIO K TpuUTOpalerary, w3
KOTOpOro monyuunu cam amud 185 (cxema 10).

Cxewma 10.
»\ o}

" o /: Z

1. CF3CO,H Q/’j \S

Boc,0, NEt3 173, HSCH 002 _cHoy
N MeOH N TOMyor, Kuns4eHve ¢ fj 2. NaHCO; (BopH.) fj
! OTroHOM BOAb!

) 'TCCI) Boe " N 185 83% ”
181 z 182 72% 18366% Boc

CuHre3 ueneBbIX coeauHeHHi 186 ObuT ocylecTBIEH ABYMs pa3iUYHBIMH
cnocobamu. Tak, TpPH CHHTE3E COCAMHEHHI C (—)-HONHMJIBHBIM 3aMECTUTENEM B
nonoxennu 2 (186a), Hamu ObLT BRIOpaH CMOCO0 CHHTE3a C MCIOIb30BaHHEM OpoMHuIa
152, nockosibky OpoMuA TpoLIe MHOJYyYUTh M3 (—)-HOIOJA, YeM CHHTE3HpOBaTh (—)-
HOMHUHANG. J[JIs1 cHHTe3a ABYX APYrHX COeAMHEHHH ¢ (£)-uurpoHennuabHbiM (186b) u
(-)-xamponenoBeim  (186C)  3amecTHTENIMH MBI HCIIOJIB30BAJH  PEAKIHIO
BOCCTAHOBUTCIILHOTO aMUHUPOBAHUA MeExay amMuHOM 185 U COOTBETCTBYHONIUMHU
anpaerugamu (cxema 11). Ienessie coequnenus 186a-C ObUTH MOTYYEHBI C BBHIXOJAMHU
30-50% moce KOIOHOYHOH XpoMaTorpaduH.

Cxema 11.

QN
N__S NEts
+ o]
Br MeCN Nf
N
H NUS
185 152
186a 50%

o A\
q 9] NaBH;CN, AcOH 11866%
N__S aBHs LN, Ac
a, o . |

+

N
SR e
N—N
N 166,155 S
185 186b 45% T 155
186¢ 30% /" 186¢

Takum oOpa3oM, HaMH OBLTH TMPEIUIOKEHBI JBa MOIX0Aa K cuHTe3y 1-Tha-4,8-
nrazactupo[4.5] nexan-3-0HoB, coJepKaIiX OCH3UIBHBIN 3aMECTUTEND B TIOJIOKEHNH 4,
a TaK)Ke MOHOTEPIIEHOBBIN 3aMeCTUTENh B TOyIokeHnH 8. [TokazaHo, 4To, 1Jis1 BBEICHHS
MOHOTEPIIEHOBBIX 3aMECTHTENIEH BO BTOPOE TMOJIOKEHUE MOTYT ObITh UCIOJIB30BAHBI KaK
aJIbJICTUIBI, TAaK ¥ OPOMHUIBL.
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6. Cunre3 4-MoHOTepneH3aMelleHHbIX 1-Tna-4,8-1na3acnupo[4.5]nekan-3-0HoB

1-Twa-4,8-nnazactmpo[4.5] mekan-3-0Hbl ¢ MOHOTEPIICHOBBIMH 3aMECTHTEIISIMA B
MOJIOXKCHUH 4 MBI TOJydYadd MJis JAlTbHCHINEro TECTHPOBAHUS KX B KauyecTBE
MPOTHBOS3BEHHBIX MJIH THITOTINKEMUYECKUX ar€HTOB.

B kadecTBe BO3MOXKHBIX IMPOTHBOS3BEHHBIX Aarc¢HTOB, aHAJIIOTOB COEAWHEHHS 5,
TIPOSIBUBIIIETO aHTHYJIBIIEPOTCHHYIO aKTHMBHOCTE IN VIVO Ha WHIOMETAIHHOBOW MOJICITH
SI3BBI JKEJIYIKa, OBUTH BBIOPAHBI CIIUPOTHA30IUANH-4-0HbL. Takas CTpyKTypa MO3BOJIACT
n30exxaTh 00pa3oBaHUS CMECH CTEPEOM30MEpOB, IIOCKOIBKY B HEH OTCYTCTBYET
aCUMMETPHYECCKUH IIEHTp IpH aToOMe yriepoJa BO BTOPOM IIOJNIOKEHHH. B kauecTBe
HCXOJHBIX TPEKYPCOPOB Mbl BbIOpanu (—)-KaM(OJCHOBBIH aMHH, KaK BO3MOJKHBIN
(dapmakopopHbIf (parMeHT IJIsI JAHHOTO THUMA AKTHBHOCTH, a I PAaCIIUPEHUS
JUHEWKA TMOTCHIMAJIHHBIX IPOTHBOS3BCHHBIX AarcHTOB HEKOTOPHIE KOMMEpPYECKH
JIOCTYMHBIC aMHUHBI, KaK BO3MOXHBIC OHMOHM30CTEPhl AMHHONPOMUIMOP(HOIHHOBOIO
¢parmenra (coequnenue 5). ITo peakiun koHaeHCAIMH MEXTY N-OSH3UIMUTIEPHIOHOM
126, amumuamu 172¢-h ¥ THOTIHMKONEBOM KHCIIOTOW OblIa MOJydYeHa CepHs
1-tna-4,8-auazacnupo[4.5]nekaH-3-0HOB, B KOTOPHIX BapuabENbHON YACThIO SIBISETCS
3aMECTHUTEINb B U€TBEPTOM MOJIOKEHHH (cxema 12).

Cxema 12.

(o]
o

f‘j o o SoN-R 190¢ 50%
- o
; ‘N, HS\)J\OH ~omyon fﬁ 190d56% . ;

N 190e 27%

Knns4yeHne N 190f 31%
172c-h 63 190g 30%
190h 60%
126
® \ f
N
A R
R=
c

N e

dka i; fi g h\f;

B nun3zaiiHe HOBBIX COEMHEHMH, HALlEJICHHBIX Ha TMIOTJIMKEMUYECKOE JEHCTBHE,
MBI OITUPAITUCH Ha JaHHBIE O COOTBETCTBYIOMIEH akTHBHOCTH MoJieKkybl 7 (LY2881835),
coJepKallle  CHOMPOLMKIMYECKHH  ¢parment, u Mojekynsl 8 (QS-528) ¢
MOHOTEPIICHOBEIM 3aMecTUTeIeM. BapuaOenbHONW 4acTbhio JUId CHHTE3a HPOWU3BOJHBIX
METIIOCH3MIOKCH(EHUIIITPOIAHOBOH KHMCJIOTBI (MBO®IIK) c (dparmMenTOM
1-tna-4,8-guazacnupo[4.5]nekaH-3-oHa SBJISETCS MOHOTEPIICHOBBIH 3aMECTUTENb B
monoxeann 4. CremoBaTenbHO, AN CHHTE3a HaMH OBUIM  HCIOJIB30BaHBI
MOHOTEPIICHOBBIE aMUHBI (PHCYHOK 1).
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Pucynox 1.

OH
5 () o
N Terp OH
7 (LY2881835)
. @ﬂ
Ol
H

8 (QS-528)
JU1st cuHTe3a LeNeBhIX COSTUHEHUI MBI IPEAJIOKUIIN CHAYaJIa BBECTH MUIICPUIOH
C COCTaB MPOM3BONHOIO (DEHMIIIPONAHOBOW KHCJIOTBI, a Ha CIeIyIoUleM JTare
copmupoBath ciupopparment (cxema 13).
Cxema 13.

(o} (¢} (o}

Tak, Mbl modyuman coeauHenue 188 mo peakunn mexay 181 u 187 (cxema 14).
OpnHako, IpH NONBITKE cHOPMUPOBATH CHUPOPPArMeHT, HAOMIOAANIOCH OCMOJICHHE, U
npoaykT 189a momy4uTs He yIAI0Ch.

Cxema 14.

[e]
O/
o o LD
Br MeCN 60 °C

187 188 45% 189a

AJNBTEpHATHBHBI ~ TOAXON  MpeIroiaral  NepBOHAYAIFHOE  CO3JIaHUE
crpodparMeHTa ¢ MOCHIEAYIONMM BBEICHHEM €ro B cocTaB IpousBonHoro MEDIIK
(cxema 15).

Cxema 15.

[e) (o]

Terp OH S N‘Terp
@ﬂ .
N

H

————— | TerpNH,

B xauecTBe 3amuTHON Tpymmel Obuta BbIOpaHa OeH3WIBHAs Tpymnma. Mel
UCTIONBb30BaNU €€, IIOCKONbKY HMCXOMHBIH  N-OeH3MINMIepugoH KOMMEpUYECKH
JIOCTYIHBIN peareHT, U OCH3UIIbHAS IPYIIIA JIETKO YAAIAETCS THAPOTEHOIN30M.
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Tak, coenquHeHMs ¢ OCH3UIBHBIM 3aMECTUTEIICM B BOCBMOM TOJIOKEHUH, a TAKIKE
(—)-HOMIBHBIM ¥ (%)-IIUTPOHEIUIMIBHBIM 3aMECTUTEISIMH B YETBEPTOM IOJIOKCHHUU
OBbUTH MOJTYYEHBI C UCIOIb30BAaHUEM TPEXKOMIIOHEHTHON KOHAEH CaiK (cxema 16).

Cxema 16.
18,57

o)

Ilpu momsiTKe mpoBecTH ruaporenonns coeauHenus 190a na 10% Pd/C, mbr
HaOJIOIay CIOKHYIO CMECh NPOAYKTOB ¢ OcMoJieHHeM (cxema 17), BO3MOXKHO M3-3a
TOTO, YTO CEPOOPTAHUICCKUE COCAUHCHUSI IBISIFOTCS KATATUTUYCCKUMU SITAMH.

Cxema 17.

fﬁ\/\@ Pd/C (10%), Hy
MeOH J\@
K@ 190a 191a

3aMeHa 3alIUTHOM TPYNIBI Ha mpem-OyTHIOKCUKApOOHUIBHYIO II03BOJIUT
NPOBOANT €€ ynajieHue JAeHCTBHEM KHCIOTHL. Jlast 3TOoro HaMu OB CHHTE3WPOBAH
cnupoTrazonuauH-4-on 192a (cxema 18). Jlnst BeneHus CHMPOCOEIWHEHUs] B COCTaB
MB®IIK HeobxonuMo OBLIO yAaTUTh 3aUTHYIO rpynmy. OOBIYHO TaKyro 3alIUTHYIO
TPYIIy YAQIAIOT AeHCTBHEM KHCIOTHI bp€HcTena B XJIOPHCTOM METHICHE, HO IIpH
UCTIONIb30BAaHUM  TPU(PTOPYKCYCHOH  KHCIOTBI, KaK  CTaHAApPTHOTO  pEarcHTa,
HaOJII01aJIOCh OCMOJICHHE peaKkIMOHHOW cMmecd. IloaTomy, Obu1a OmpoOoOBaHBI Apyrue
ycnosusi. OiHako, Hu ucnofib3oBanue ZNBry, uu TMSCI, uu TMSCI/NEt; He npusenu k
YIOBJICTBOPHUTEIBHBIM pe3yibratam (tabnuna 1).
Cxema 18.

Q

D
O i o
+ R . - .
N NH, HS\)LOH Tonyon fﬁ
KkunsyeHue N
b 1722 63 190a 45%
190b 60%

126

o

é 172a, HSCH,CO,H /@/\/N S Yenosu
- .
N TONyon, KunNaYeHue ¢ fﬁ CH,C|,
OTrOHOM BOZbI N

éoc

@“fa

182 192a70% Boc 191a
Tabnuna 1.
Ne VYcenosus Pesynbrar
a CF;,COOH OcmorneHue
b ZnBr, Her peakiyu
c 1. TMSCI. 2. H,0 OcMmoutenue
d 1. TMSCI, NEts;. 2. H,O Her peakuuu
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Vcnionp3oBaHue 3allUTHOM T'PYMIBI, KOTOpas yJaiusulach Obl HE B KHUCIBIX, a B
OCHOBHBIX YCJIOBHSX, MOTJIO OBI IIPEIOTBPATUTh HCIOJIB30BaHUE KUCHOT. [loaTOMY MBI
UCIIONIb30BAIA TPU(TOPALETHIBHYIO 3allUTHYIO Tpynny (OHa ynajsiercs IeiicTBHEM
K,CO; B Mmeranone). Jusg »dTOro MBI CHHTE3MpOBaIM  nunepupon 193,
TpexxoMIlOHEeHTHasT KOHACHcalus ¢ (—)-HommiaamMuHOM 1728 mpuBenma K CIUPO-
coequaeHuto 194a. [Tocne ynaneHus 3amUTHON Tpymimsl moy4dmny amuH 191a, koTopsrit
NpH B3auMoJIeHcTBUH ¢ 6pomuaom 187 nan metunossiit a¢up 195a (cxema 19).

Cxema 19
o o
o Fac)ko)kca 0
NEt; flj 172a, HSCH,CO,H é choa
CH,Cl, N Tonyon, KunsueHme MeOH é
H HCI C OTTOHOM BOAb!
H,0 07 CF,

181 193 90% 194a 62% 1912 60%

O,

b
> * OMO/%
\@J/@ Br\/@/\ : )Oﬁ\w

H
191a 187 195a 57%

IMocne cuHresa coemunenus 195a, orpabGoraHHble  yclnoBus — ObuIM
pacipocTpaHeHsl Ha JBa APYTUX MOHOTEPIEHOBLIX Mpou3BoaHbIX 195b,C (cxema 20).
Cxema 20.

O,

O,
o
RNH, (172b,c) r\?_\s |
HSCH,CO,H otroH Boabl R™ K,COs RN, S )W\A
é fﬁ f :

N Tonyon, KMNsueHne MeOH
N

Ao
193 O)\CFg \6 F €
191b 78%

1ot

0]

) 0 o
r-N_S o~ o~
. oNew
o MeCN 60 °C
ﬂ Br.

191b-c 187 195b 75%
195¢ 62%

Taroke ObUIA IPOBE/ICHA TTONBITKA BBEICHHUS CTEPUIECKU-3aTPYITHEHHOTO aMUHA —
oHO0-00pHMITaMuHa 182 B cocTaB CMPOTHA30IUANH-4-0HA IS TIOCIIEAYIOIEr0 CHHTE3a
(deHunmpomanoBoil KUCIOTH. OpHako, OBLIO TMOKa3aHO, YTO B XOJE pPEaKIH
obpasoBanus npoaykra 197 ne Habmonanocs (cxema 21).
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Cxema 21.

O
HSCH,CO,H
. NH, OTIOH BOAb!
N TOMNYOn, KNNAYEHI
I
Boc
182 196

Janst monbopa ycIIoBHH THAPOJINM3a METWIIOBBIX 3(UPOB B Ka4eCTBE MOAEIBHOIO
cyOctpaTa Obut0 BeIOpaHo coeamueHue 199. Illenownoil THAPONN3 C UCIIOIB30BaHHEM
LiOH (tabnuua 2, ycnoBue a) He MPUBET K jKellaeMoOMy pe3yibTaty. Kak MOXHO BHICThH
W3 JIaHHBIX TaONMIBI 2, HU HarpeB peakUUoHHOH cMecH (ycioBus b,d), HU yBenmueHne
KOJIMYeCcTBa THUAPOKCHIA JTUTUS (ycloBUs b,c) Takke HE NPUBOAWIN K 0Opa30BaHHIO
npoaykra ruaponausa. OpHako, mnpoBeneHue peakuuun B JM®PA, mnoBblIeHHE
temrnepaTypbl peakuuu 10 80°C u poGasnenue woamaa kaiaus gano mnpoxykr 200 c

BeIXO0A0M 50%.
Cxema 22.

(}\N /@/\)ko/ Venosue (}LN on
199 a 200

Tabmuma 2.
Ne Yciosue Pesynbrar
a LiOH (4 sk8.), TT'®, MeOH, Boaa, KOMH. T. Her peakuuun
b LiOH (4 sks.), TT'®, MeOH, Boza, 40 °C Her peaxuuun
c LiOH (5 sks.), TT'®, MeOH, Boxa, 40 °C Hert peaxmun
d LiOH (5 skB.), AM®A, 80 °C Her peakuuu
o 1. LiOH (10 sks.), KI (10 momn. %), AIM®A, 80°C Baixox 50%
2. HCI (BoxH.)

Ilocie 9TOTr'0, ONTUMHU3UPOBAHHBIC YCJIOBHUSA ObLIN pacnpocCTpaHCHbl Ha APYrue

MeTtuinoBbie 3¢upsr 195a-C (cxema 23).
Cxema 23.

(0]

Q (o}

o 1. LIOH, K, 80 °C R OH

}N'R MO/ IVMGA Z¥N W
[¢]

N

cr 201a 50%
195a-c 201b 42%

201c 40%
< i
R- émf Ay Wﬁff
a b c
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Takum  oOpasom, Hamu ObUIM  TNOJNy4eHBl Ipou3BoaHble  1-Tna-4,8-
nuazacrupo[4.5]nexan-3-0HbI ¢ MOHOTEPIICHOBEIMY 3aMECTUTEIIMU B TOJIOKCHUH 4, a
TaKke OCH3MILHBIM 3aMECTHTENIEM B MOJI0KeHHN 8. Pa3paboTaHbl MOJX0/b! IS CHHTE3A
HeKOTOphIX npou3BogHbIX MB®IIK, copepxaiux MOHOTEPIEHOBBIN 3aMEeCTUTENh B
cOCTaBe CIIUPOTHA3OIHINH-4-0HOBOTO (hparMeHTa.

7. Cunre3s 2,3-0uc-MOHOTepHeHONI3aMeIeHHBIX THA30JIHANH-4-0HOB U 4,8-0uc-

MOHOTepHeHouA3aMeleHHbIX 1-Tna-4,8-1na3acnupo(4.5]nexan-3-onon

Jnst cuHTe3a GMC-MOHOTEPIICHON3aMEIIEHHBIX THA30IUINH-4-0HOB IIPOBOANIN
TPEXKOMIIOHEHTHYIO KOH/EHCAIMIO MEXIy TEpPIICHOBBIM albJETHUAOM, TEPICHOBBIM
aMHHOM M THOTJIMKOJIEBOM KHUCIOTOH. B peakium amuua 172b, amsmeruga 164 B
MPUCYTCTBUHM THOTJIMKOJIEBOW KHUCIIOTBHI MPU KUISIYEHUH B TOJIyOJIE C OTTOHOM BOJIBI
HaOMIONANIOCh  OCMOJICHHE PEAKIHOHHOM CMECH, MO3TOMY MBI HCIIOJIB30BaIN
moso0paHHble paHee yciioBus peakinuu (cxema 7) ¢ ucnonb3oBanuem JIIIK. Ilpu
MIPOBEACHUH pPEeaKluu B XjnopuctoM MeTwieHe npu 20°C B TedeHHE YETHIPEX 4YacoB
obuT0 TIoNTydeHo coenuHeHne 202 (cxema 24). AHAIOTHYHO TIPH WCIIOJIB30BAaHUH aMIHA
172¢ 60 monydeno coeuuenne 203. B cnexrpax ‘H SIMP coexmmenmii 202 n 203
HabOmromaroTcss fABa Habopa CHTHAJOB aTOMOB BOJOPOJAa METHJIBHBIX —TpYMII
MOHOTEPIICHOUIHBIX (parMeHToB. 3HaueHWst d€ yisi map HAOMIOMAaeMBIX B CIICKTPax
SAMP mmacrepeomepoB coctaBmnmu 47 u 52% s coemmmenuit 202 w203
COOTBETCTBEHHO. XpoMarorpadMuecKuMH METOJaMH JHaCTepPEOMEpbl pa3/eliuTh He

YAT0Ch.
O_H
NH, o
. .
‘ Hs A,
172b 63
164

O H NH,
W o AUK
+ Y us =
\)kOH CH,Cl,
164

O
ng N
N

202 40%

de =47%

s 0
N

203 28%
172¢ 63 gt
Hust (hyHKIIMOHATU3AIHH TIPOU3BOTHBIX CITUPOTHA3OUANH-4-0Ha
3aMECTHTEIISIMU PSIIa MOHOTEPIICHOUIOB IO OOOUM IOJIOKEHUSM TeTePONUKIHYECKOrO
oCTOBa OBUT HCIOJB30BaH TOJOOPAHHBI HaMW paHee Crmocod CHHTE3a C
HCIOJIb30BAHUEM TMOJYYEHHBIX paHee coequneruii 191a,b.
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B kauecTBe aMHMHOB MBI HCIIOJIB30BAIM CIHPOCOSANHEHUS C (—)-HONWIBHBIM U
(&)-TIMTPOHEIUTHIIBHBIM (pparMeHTaMu B mosiokeHun 4 (cxema 25). CHHTE3 MPOBOIIICS
B COOTBETCTBUH C METOJMKAaMH, OMMMCAaHHBIME paHee (cxema 11).

Cxema 25.
R o]
R0 K,COs ‘N
N& Kl
+ N S
HN S Br MeCN r
R' 204a 28%
191a,b 152 204b 30%
R o]
R 0 NaBH,CN N
N o AcOH
cL RS
MeOH 66%
Hl\(j\ s R'™H 0 R 205a 25%

166, 155 205b 45%

191a,b

AT B Y

1 155
208 206

Takum o0pa3zom, HaMH OBIITM CHHTE3MPOBAHBI NPOU3BOAHBIC THA30IUANH-4-0Ha,
COJIepIKalllMX JIBA MOHOTEPIEHOMIHBIX (parMeHTa B TMOJIOKEHUsX 2 u 3 u Oblia
MOKa3aHa BO3MOXKHOCTh CHHTE3a NPOM3BOAHBIX 1-THa-4,8-nuazacrnupol4.5]nexan-3-
OHOB (CIMPOTHA30JINIUH-4-0HOB), COJEPKAIIUX JJBA MOHOTEPIICHOUHBIX 3aMECTHTEIS
B MOJIOXKEHUAX 4 U 8.

8. AHA/IN3 TaHHBIX MPOTHBOSI3BEHHO AKTHBHOCTH 3aMelleHHbIX THA30JIUIHH-2,4-
anoHoB U 1-Tua-4,8-muazacnupo[4.5]nexan-3-ona

HCCHeZ[OBaHI/Ie HpOTI/IBOfBBGHHbIX CBOﬁCTB HOBBIX COCI[I/IHCHI/Iﬁ KakK
CTPYKTYPHBIX aHAJOTOB paHee OOHAPYKEHHOrO MPOTHBOS3BEHHOIO areHra b,
MPOBOAMIIOCH JUIsi cepuu Tuazonunuu-2,4-nuonos (159f, 1599, 160f, 160g, 1629) u
1-tna-4,8-guazacriupo[4.5]nexkan-3-onos (190c-h)

JIisi CHHTE3MpOBAHHBIX COEMMHEHWH OBUT TPOBEICH CKPUHUHT N VIVO Ha
BEISIBIICHHE  NPOTHUBOSI3BCHHON  aKTHBHOCTH.  VICmBITaHWS  TPOBOAWJINCH  Ha
HHJIOMETAI[HHOBO#M Mojenn Ha kpbicax croka Wistar mo merony Ilaynca. B kauectBe
CTAHZAPTA WCIOIB30BAHO TMPOTHBOSI3BEHHOE CPEACTBO  omempason . CornacHo
HCIOJIb3YEMOMY METOAY COCIMHEHHUE 00JIaaeT MPOTHBOS3BEHHON aKTHMBHOCTBIO, €CIIH
3HavyeHue [TA (IpoTUBOSI3BEHHASI aKTHBHOCTB) > 2.

Buoornueckne  HCIBITAaHUS — MPOBOAWIKMCH  COTpyAHHKamu JlaGoparopuu
(dhapmakonorndeckux nccnenosannii HUOX CO PAH.

20



CorylacHO TOJIyYEHHBIM JIaHHBIM, HH OJJHO U3 TECTHPYEMBIX COCIMHEHMH psina
THA30JUANH-2,4-THOHOB HE TIOKa3alo aHTHYJBIEPOTeHHOTo neictBus. OmgHAKO,
crniupocoenuneHus, a umexno, 190e, 1909 u 190h mposiBiIM akKTHBHOCTD, MPUYEM, 1BA
u3 Hux (190e, 190g) Ha ypoBHe npenapara omenpaszon” (IIA = 4.7).

Cxema 26.

N N N N N

Bn Bn Bn Bn én

190c 190e 190f 190g 190h
NA=11 NA=47 NA=17 MNA=5.9 NA=27

9. AHA/IN3 TaHHBIX 0 HHTHOMPYIONIeii AKTHBHOCTH 3aMelleHHbIX THA30JIUINH-2,4-
auoHoB u 1-tua-4,8-nua3acnupo[4.5]nexan-3-oHa no oTHomIEeHUIO K (pepMeHTY
penapauuun THK TDP1

Hcnonb3oBanue nHruouTopos ¢epmentoB penapauuu JJHK B npoTtnBopakoBoii
TEpalny SBISIETCS OOHUM U3 CIIOCOO0B OOPBHOBI C JIEKapCTBEHHO-YCTOWYNBBIMU BUIAMH
omyxosei. Takue coeiMHEHUs CIIOCOOHBI BBI3BIBATh THOEIb OIYXOJIEBBIX KIETOK, IIyTeM
HapylIeHHss HOPMAJIBHOTO  IPOTEKaHMs  KIJIETOYHBIX  TmpoueccoB. OnHOM  u3
MepPCIIEKTUBHBIX MHMIIEHEH Uil JICYCHHWsS OHKOJIOTMYECKHUX 3a00JIeBaHMI SIBISETCS
¢depment penaparun JHK tuposun-AHK-dochoamscrepasa 1 (TDP1), kortopas urpaer
KIIIOYEBYIO poiib B yAaneHuu noBpexaenuii JJHK, oOpasyromuxcs npu Bo3neHCTBUU
IIAPOKO MCIONB3YEMBIX B KIMHUYECKOW IPAaKTHKE MPOTHBOOITYXOJICBBIX IIPENapaToB
psina KamMnToTenMHa (MPHUHOTEKaH, TOMOTEKaH), a TaKKe Y4YacTBYeT B pemnapaluu
MOBPEXIEHNH, BHOCUMBIX TEMO30JIOMHJIOM, OJICOMHUIITHOM, STOMO3UA0M U JPYTHMHU.

W3yuenne uHrHOUpyomeil akTuBHOCTH B oTHOmeHun TDP1 (in vitro) 6buio
BBINIOJTHEHO COTpyAHMKamu JlaGopaTopuu OMOOpraHMYEcKOd XUMHH (EpMEHTOB
Wnctutyra xuMmmyeckol Owmonormn u ¢yHaameHtanmbHoW wmemummael CO PAH
COBMECTHO ¢ couckateneM. DypaMuauH ObUT KCIIOJNB30BAH B KadecTBe Ipenapara
cpaBHenus (1.2 MxM).

Mo pesynbpraTam u3yveHus HHruOupyromed Tdpl akTHBHOCTH CHHTE3UPOBAHHBIX
COCAMHEHUII B PpsIy MOHOTEpPIEHOWA3AMEIIEHHBIX THa3oNuaAnH-4-onoB 180 w
THa30MuANH-2,4-1noHoB 159-162 BEBISBIICHBI COCAMHEHUS C BBICOKOM HHTHOUPYIOIIESH
aKTUBHOCTBIO (MUt THa3zomuanH-2,4-nuoHoB: [Cso = 0.55 — 3.5 MxM; nuist THazonuaus-4-
oHOB: ICsp = 1.2 — 3.0 MKkM) W HHM3KOW IMTOTOKCHYHOCTBIO (I THA30HMIHH-2,4-
muonoB: CCsg > 100 mMxM; mis tmasomuamu-4-onoB: CCsg > 50 MxM). Cpenu
THa30JIMANH-2,4-TMOHOB HanOoJiee BHICOKYIO aKTHBHOCTh B OTHOLICHHUM OYHWILEHHOTO
dbepmenra nposiunu coequnenus 15a (ICso = 0.65 mxM) u 16a (ICsp = 0.55 MxM) npu
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OTCYTCTBUHM IMTOTOKCHYHOCTH Ha KiIeTO4HBIX JHHUIX MRC-5 (hubpobnactsl nerkux
gemoBeka) u HCT-116 (xapumHoma Toncroii kumku). OpHaKo, OTCYTCTBHE
CeHCUOMIM3Upyonero 3pQexra Ha UTOTOKCUYECKOE IEHCTBHUE MPOTHUBOOITYXOJIEBOTO
npernapara TONOTEKaHa HE MO3BOJISIET PacCMaTPUBATh COCIMHEHMS psla THAa30JIUANH-
2,4-10Ha B Ka4eCTBE IIEPCIIEKTHBHBIX MIPENapaToB IPOTHBOOITYX0JIEBOH TEpaInH.

B psny nmpon3BOAHBIX THA30IMUANH-4-0HA C n-OKCH()CHUIBLHBIM JIMHKEPOM MEXIY
MOHOTEPIICHOBBIM ~ (parMEHTOM H  reTepoluKinueckuMm  simpom  (cepust  180)
HMHTHOMPYIOIIYI0 aKTHBHOCTh B HIDKHEM MHKPOMOJIAPHOM IHana3oHe KOHLECHTpPaLUH
MIPOSIBUJIM BCE CHHTE3MPOBAHHBIE COCOUHEHMS 3a HCKIIOYEHHEM mpou3BoaHoro 180a,
COJIEPKAIETO AUKINYECKUI TUTPOHEITIIIBHBIN 3aMecTuTeNb. CleyeT OTMETUTh, YTO
3aMeHa MOHOTEpPIEHOBOro (parMeHTa Ha METWIBHYIO TpYIIy IpHBEJIa K IOTepe
aktuBHOCTH (coeauuenue 180Q).

W3 nmaHHBIX TecTa MO HUTOTOKCHYHOCTH coenuHeHuit 180b-f B xomOunanmu c
TONOTEKAaHOM CJIEyeT, 4YTO II0 OTHOIIEHHI0O K OIyXOJieBbIM Kierkam Hela Bce
aKTHBHBIC THA30MUAUH-4-0HBI 180D-f B HETOKCHYHBIX KOHLECHTpPAaLMSX INPUBEIH K
NOBBIILICHUIO [IUTOTOKCHYHOCTH, T.e. HaONromagach CeHcHOWnmusamus. B cimydae
HeomyxoseBoil JuHuu Kietok HEK293A sddekTa ceHcuOMnmM3anuu He HaOII0an0Ch.
Bonee Toro, coeaunenus 180e u 180d moka3zanu mpoTEKTOpHOE NEHCTBHE sl KICTOK
s HEK293A k nelicTBUIO TOITOTEKAaHA.

Takum o00pa3oM, HaMu BBISIBICHA CEpUsl MOHOTEPIICHOM3aMEIIEHHBIX
THA30JIMIMH-4-0HOB, TEPCIEKTHBHBIX JUIS JAJBHEWIIEro MCCIENOBaHUs B KauyecTBe
AreHTOB MPOTUBOOITYXOJIEBOM TEPAITHH.

10. AHaju3 pe3yJIbTATOB OLEHKH AKTHBALUH CHHTE3HPYEMbIMH
coequnenusimu peuentopa FFAL in vitro

Coenunennst 200 u 201a,b 6butH poTECTHPOBaHbI COTpYAHUKamu Jlaboparopuu
¢dapmakonorudeckux uccnepoBannii HUOX CO PAH Ha crmocoOHOCTH aKTHBHPOBATH
peuentop FFAl B koHuentpamuu 10 pM. Ouenka 3¢¢GeKTHBHOCTH MPOBOIWIACH TIO
OTHOIIEHHI0 K pedepencHomy coenuneHnto GW9508, wucmosb3yemoMy B TOW ke
koHueHTpauy (10 uM) u sBiIsIOIEMYCSI TOJTHBIM arOHHCTOM.

CornacHo MOJy4EHHBIM pe3yjbTaTaMm, JIydllas aKTHUBALMs pelentopa Ha YpOBHE
AKTHBHOCTH TOJIOKUTEILHOTO KOHTpoisi GW9508 nabmromanacs must coequuenust 200,
conmepxamero (Qparment 1-tua-4-6ensmin-4,8-nuazacnupo[4.5]nekan-3-ona. 3ameHa
OeH3mwIbHOTO (hparMeHTa Ha HOMMIBHBIH (201a) u unTponemibHb (201b) mpusena k
MOBBILICHUIO LUTOTOKCMYHOCTH COCAMHEHWH, BCIIEJCTBHE 4YEro OICHHTh AKTHUBAILIMIO
pernenTopa oKa3ajaoch HEBO3MOKHBIM.
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3akn04ueHne

OcymecTBieH CHHTE3 3-, 5-MOHOTEpHIEHONI3aMEIIEHHBIX "
3,5-0uc-MOHOTEPIIEHONA3aM EIIIEHHBIX THA30JIUINH-2,4-THOHOB. [Tokazana
NPUMEHUMOCTh PEaKUUH M T0A00paHbl yCIOBUS pEakiuu Ui MOHOTEPIECHOUIOB
pPa3IMYHOTO CTPOEHHUS (AUUKJINYECKHE, MOHOUMKIMYIECKUE, OWIMKINYECKHE, C
HACBIIICHHBIMH ¥ HEHACBHIIIIEHHBIMHU CTPYKTYpPHBIMH MOTHBAMH).

C ucnosap30BaHNEM TPEXKOMIIOHEHTHOW PEakIMU KOH/AEHCAMH CHHTE3HPOBAHBI
pas3JInIHbIC MOHOTEPIICHON3aMEIICHHBIC THA30JIUANH-4-0HEI, cofeprKaliye
MOHOTEPIICHOHU[3aMEIIeHHBIE 3aMECTHTEIH B TMOJOXEeHWAX 2 w/wmn 3 u 1-tma-4,8-
nuazacnupo[4.5]nekan-3-0Hbl ¢ MOHOTEPIICHOBBIMU 3aMECTHTEIIIMUA B TMOJIOKCHHIX 8
n/wmn 4. Tloka3aHo, YTO Ha IPOTEKAHHE PEAKLIUH OKAa3bIBAET BIMSHUE CTPYKTypa
TEPIEHOBOTO aMHHa.

Pa3paborana METOJUKA CUHTE3a u OCYILECTBIIEH CHHTE3 4-
MOHOTEPIICHOM[3aMEICHHBIX ~MPOU3BOAHBIX 1-THa-4,8-aua3zacnupo[4.5]nekan-3-oHa
(cmmpotnazonuauH-4-0Ha) C  BTOPHMYHOH  aMHMHOTPYNNOH B  TOJOXEHHH 8
cnupodparMenTa B Ka4ecTBe OMIIMHT-0JI0Ka ISl JTbHEWIINX CHHTE30B.

Cpeny CHHTE3UPOBAHHBIX COCIMHEHWI BBISBJICHBI BEIIECTBA, 00JIANAIOIIUC
AHTUYJIBLUCPOTrCHHBIM HeﬁCTBHeM, )41 BCHICCTBA, 06.]'[8[[3}01111/16 I/IHFI/I6I/IpyIOIlII/IM
nIeiicTBHeM 10 OTHOIIeHWI0 K  ¢epmenty pemapanuun  JHK  tuposmn-JJHK-
¢dochoamrcrepaze 1 (TDP1) B HMKHEM MHKPOMOJSIPHOM HIM CYOMHKPOMOJISIPHOM
Juana3oHe KoHIeHTpauuil. [lokazaHo, 4T0 MOHOTEpIICHOUA3aMEIEHHBIE THA30IHINH-4-
OHBI MPOSBIISIOT iN VItr0 CHHEPruYecKuil IUTOTOKCHYECKUH 3((PEeKT B KOMOMHALMH C
MIPOTHUBOOITYXOJIEBBIM TIPETIApPaTOM (TOIOTEKaH).

Crnucok pa6doT, ony6JHKOBAHHBIX M0 TeMe THCCePTALHM
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