SAK/IIOYEHHE
SKCIIEPTHOH KOMUCCHH AUCCEPTALIMOHHOIO COBETa

Komuccusa nuccepranuonsnoro coseta 24.1.092.01 mo 3amure guccepranui
Ha COMCKaHHe y4eHoM crenenu Kanmupaara xumudeckux Hayk npu MOX PAH B
cocrae uned-kopp PAH 3norun C.I.(mpeacemarens), HA.X.H.,, mpod.
Pakutud O. A., 1.X.H., Bapanun C. B., paccMOTpeB JuCCEpTaLUIO U aBTOpedepar
nuccepranud BaBunoit Aunbl BukropoBubl «Cunmes uonnsix jcuokocme us3
60300H06/1AEM020 CHIPbA, UCCNIEO08AHUE UX (PUUKO-XUMUHECKUX C6OUCME U
Guonozuueckoii axkmueHocmu», (HaydyHbIi pPYKOBOAHTENb — [.X.H., HpoQ.
AnannkoB B.IL), mpeacraBieHHYI0 Ha COHMCKAaHHME Y4YEHOHW CTENEeHH KaHAHJaTa
XHMHYECKUX HAYK I0 CIIELAIBHOCTH 1.4.3.- opraHu4ecKas XuMusl, yCTaHOBHIIA:

Juccepranmonnast pabota BaBunoit A. B. “CuHTe3 HOHHBIX XHIKOCTEH M3
BO300HOBIIIEMOTO CHIPhS, HCCJIEAOBaHHE WX (QU3NKO-XHMHUYECKUX CBOHCTB H
OHOJIOrMYECKOM aKTMBHOCTH TIOCBSIIEHA pEIIeHUIO0 3a7a4, [PEeACTaBISIOMUX
HECOMHEHHBI HaYYHBIA U MPaKTUYECKHANH HHTEPEC.

AxtyaabHocTh paGorel. HMonusie xunkoctd (MJK) — 3To jerkoruaBkue
OopragM4yeckue COMH, YbM DPACIUIABBI, COCTOAIIME HCKIIOYMTENRHO H3 HOHOB,
cTaGWIBHB! B IIMPOKOM JHama3oHe Temreparyp. B Gomee y3kom cmsicie k MK
OTHOCAT OPraHAYECKHE CONH C TeMIlepaTypaMu Iiasienus Hike 100 °C. Uounsie
XHAKOCTHM MMEIOT IMHUPOKMH TOTeHIMan INpPHUMEHEHHs, B TOM 4YHCIE B
IIPOMBILLIEHHOCTH. B XUMHYECKHX NPOU3BO/ICTBAX OHH UCIIOJIB3YIOTCS B Ka4eCTBE
PEaKIMOHHBIX CpeJl, KaK albTepHATHBA JIETYYHM OPraHMIECKMM PacTBOPUTEILIM B
HeNsX CHHXKEHMS NMaryOHOro BIMSHMS XMMHUYECKHX MPOLECCOB HAa OKPYIKAIOIIYIO
cpely B pe3yibTare IOTeph DPAcTBOPUTENSl M CHIXKCHMS II0XKapOOIacHOCTH
npeanpusTHii. Beicokas TepMmuyeckas cTabuibHOCTs VDK B IIMpOKOM HHTEpBase
TeMIepaTyp TO3BOJSIET TPUMEHSTh HX B KauyecTBe pacTBOpHTENCH H
OXN@KIAIOMIAX Cpell IS MHOTMX XHMHYECKHX MporeccoB. Jlerkommaskue
OpraHMyYecKHMe CONM TaKXke IOJIyYdIH MIHPOKOE PacIpPOCTPAaHEHHE B KauecTBE
SKCTPareHTOB JUIs BBIIEICHUS METalIOB U3 DPyJbl U OTXOAOB, PETCHEpALMH
KATAJM3aTOPOB M yAAleHHs BOABI U CEPAOPTAHMYECKUX COeNMHEHUH W3 HeTH.
Bnaromaps Bbicokoi anekrpompoBogHocTH MDK  mHMpOKO  HMCIOJB3YHOT B
SEKTPOXMMHM B  KadecTBe  3JIEKTPOIWTOB A aKKyMyJIsTOPOB  H
CYIIEpPKOH/ICHCATOPOB, & TaKXe B COCTaBe DBJIEKTPONPOBOASIIMX MIEHOK IS
ceHcopoB. MDK, comepxaimiue JUIMHHBIE YITIeBONOPOIHBIE (GparMeHThl, XOpPOIIo
3apeKOMEH/I0Bai ce0s B KayecTBE NPUCANOK K CHHTETHHECKHM CMaskaMm [l
yMEHBIICHHS TPEHHS U KOPPO3HU METaJIIOB.

B MeauiuHe VDK HCTONB3YIOT /1S pa3paboTKX HOBBIX JIEKapCTBEHHBIX QOPM,
06JIer4aroINX YPECKOKHYIO U MEPOPATLHYIO JOCTaBKY JIEKapCTBEHHBIX BEIIECTB B
OpraHW3M, ¥ T4 CTaOMIM3ALMK OHONOTHYECKHX 06pasLioB NpH XpaHEeHHH H
tpancrioprupoBke. CoOcTBeHHas OHONOrHYecKas aKTHBHOCTb WK BbI3blBacT



OO0JIBIION HHTEepec co CTOPOHBI MEIUALTHCKOM XHMHH. Tak,
nebynkiuonamasuposansele VDK, comepxamme B KaTHOHaX  JUTMHHBIC
anmidaTHuecKue LEmHd, 00najgaoT BBICOKOH AHTUMHKPOOHOH aKTHBHOCTBIO,
KOTOpasi B COUETAHHMH C XOpOIIeii pacTBOPUMOCTBIO B BOJIE OTKPBIBACT NOTEHIHAT
IS co3maHuMs  aHTHcenmTuKoB. OCHOBHOH  3ajadeil mnpu  paspaboTke
AHTHCEIITUYECKUX CPEICTB SBIAETCS CHMUKEHHE TOKCHYHOCTH IPHU COXPaHCHHH
BBICOKO# 3()()EKTHBHOCTH LIMPOKOI0 CIEKTpa ACHCTBHA aHTHMHKpPOOHOTO arcHra.
B HacTosllee BpeMs aKTHBHO Pa3BHMBAKOTCS METOJbl HANpaBIEHHOrO CHHTE3a
¢ysximonanusupoBanapix VDK, mosBoisionide  OCYWIECTBIATH — BBEJICHHUE
aKTUBHBIX (apManeBTHYecKuX HHrpenueHToB (A®HM) B CTPYKTyphl KaTHOHOB
W/ aHMOHOB ¢ TIONYYEHHEM KOHBIOratoB, HasbiBaeMbix AD®U-IK (aKTUBHBIH
dapmareBTHUECKHIl MHIPEUEHT — HOHHASA KUAKOCTh). Ilpu pa3paboTke TaKMx
COeNMHEHHWA OCHOBHOM  LEJNbI0  SBIETCA  YBEJIHUYCHHE OHOIOTUYECKON
pnocrynHoctd A®U mnpm coxpaHCHHWH HX OGHONIOrHYecKOr AaKTHBHOCTH H
CeJIeKTUBHOCTH.

Poct nHaTepeca K MK co cTOpoHBI HayKH ¥ IPOMBILUIEHHOCTH MPUBOIUT K
yBEJIUYEHHIO OOBEMOB MX H3IOTOBICHUS U notpebiieHHs, B CBA3M C YeM
CTAHOBHTCS aKTyalleH CHHTe3 HOBbIX THIIOB VUK 1 MHTerpanus ¢ OHOrHOpPHAHBEIMHA
TexHOJOTMsMH. TaK, IOdy4YeHHEe WOHHBIX JKUIKOCTSH M3 onomaccel H
BO30GHOBIISEMBIX COeIUHEHUM-TIATPOpM SABIAETCA aKTyalbHBIM HANpaBICHHEM
HCCIICOBaHMHA.

HaubGonee [OCTYNHBIM  BHIOM BO300OHOBIISIEMOI0  CHIPbS  SIBIISIETCA
pactutenpHasd OWoMacca, OCHOBHYHO HacCTh KOTOPOH COCTaBISAIOT YTTICBOJBI
(caxapa, KpaxmaJl, LeJUII0N03a) U XUPHbIEe KUCIOTBI, MOTy4aeMbIe U3 Macell. [Tpu
nepepabOTKe YIIeBOJIOB MEPCIIEKTUBHBIM IIPOMEKYTOHBIM NPOAYKTOM SBIIAETCS
5-ruppokcumetrndypdypon (5S-I'M®). 3to coequHeHne-maTGopMa MOXKET OBITh
TOJTy4eHO U3 Pa3HOOOpa3HbIX FEKCO3HBIX YIJICBOAOB, a HAINIHE B CTPYKTYype ABYX
OTMMYAIONMXCH  (GYHKIMOHAIBHBIX ~ TPYIm  TO3BOMAET  OCYMECTBIATE
(QYHKIMOHANM3ALKIO HE3aBUCHMO IO JIByM HAmpaBIeHUAM. B03MOXKHOCTh
opToroHanbHoH (yHKIMOHANH3AMY 09eHb BaXXHA IIPH pa3paboTKe JIETKOIUIABKUX
OpraHM4YecKUX COJIeH, TOCKOJBKY «TOHKad HACTPOMKa» (U3MKO-XUMHIECKHX
IapaMeTpOB OCYILIECTRIAETCS 3a CUET BapbUPOBAHUA CTPYKTYPhI WOHOB.

JKupHble KACIOTSL, MOTyqacMble U3 Macell 1 XHUPOB, K HACTOAIIEMY MOMEHTY
IIMPOKO TPUMEHSAIOTCH A  CHHTE3a MK TOCpENCTBOM  3HAYUTEJBHOH
MomuGbUKalMKH CTPYKTYyphbl. TaK, BOCCTaHOBICHHEM KapOOKCHUIBHOH TPYTIIBI
JKUPHBIX KHCJIOT WM MX IHPOU3BOIHBIX IONy4aioT npeamecTseHHuku VDK —
aMMHBI, TAJOr€HalKaHbl MW CIHHPTBl ¢  AJTMHHBIMH Hepa3BeTBIICHHBIMH
3aMeCTHTENISIMU, COIEPKAIIUMHA YETHOE YUCIIO 3BCHBEB B YIIIEBOAOPOJHOM LeIH.
IIpu stom MX ¢ IIMHHBIMH JIMHEHHBIMH anu(aTHYECKUMH 3aMECTUTEIISIMH,
BKTIOUAIOLIIMY HEUETHOe KOMMUYECTBO 3BEHBEB, BCTPEUAROTCs 3HAUHTEIBHO pexe
[0 NpUYMHE HU3KOM JOCTYNHOCTH MpPEALIECTBCHHUKOB. Beepnenue JIMHHBIX



HEpa3BETBJICHHBIX YIJIEBOAOPOIHBIX (hparMeHTOB B cTpykTypy MK ymydmiaer ux
AHTUMHMKPOOHYIO M TOBEPXHOCTHYIO aKTHBHOCTH M IOBBIIIAET TPHOOIOrMYECKHE
xapaktepucTuku. CTOMT, OJHAKO, OTMETHTb, YTO BO3MOXHOCTH IIPAMOTO
NPHCOEIUHEHHS KUPHBIX KucioT kK katuonaMm VK no HacTosimero BpeMeHH ObLIH
u3yueHbl Mayno. Takoif momaxox mo3BoisfeT moiydarh KaTuoHel MK ¢ BeIcokoi
OMOJIOrHYECKOil M MOBEPXHOCTHON aKTHBHOCTBIO, CKIIOHHBIE K OMOAerpagaluu 3a
CYeT rUAPOIN3a 0 UCXOIHBIX JKUPHBIX KUCIIOT.

Bonemioit Bkitan B HeratuBHOe BiausHue VDK Ha oxpysKaromyro cpeay BHOCHUT
npobOiema ux yrunusanui. O4rctka U pereHepaus VDK — nonruii u TpygoeMKuit
IpOLECC M3-32 HU3KOM 3(P(EKTUBHOCTH INPUBBIYHBIX (PU3UKO-XMMHUYECKUX
METOJ0B OYHMCTKH (IIEPETOHKH, BO3TOHKH, IKCTPAKLUH, MEPEKPHCTAIU3AINA U
IIepEeOCaKAEHNsI), [MOITOMY B IIpolLlecce CHHTE3a HEOOXOAMMO HCIOJIb30BaHUE
XHMHYECKHX PEaKIii, MPOTEKAIOIIUX ¢ BBICOKUMH BBIXOJaMHU U HE NPUBOISIINX K
3arpsA3HEHMIO 1IEJIEBOTO TPOAYKTAa peareHTaMd M TOOOYHBIMU TPOIYKTaMH.
CleICTBHEM CIIOKHOCTH pEreHEpaIMy SBIASTCS YTHIH3alUs OONBIINX KOIHYESCTB
orpaboranueix WK. Ilpu 3TOM Ul MHOTHX OPraHUYeCKHX HOHOB OTCYTCTBYiOT
MyTH OGMOzEerpaalyy, YTO NPHBOIMT K X HAKOIUICHHIO B OKPYXKAIOLIeH cpene,
MOSTOMY IpH pa3paboTke HOBBIX 3JKOMOrHdYeckn GesomacHeix VDK ocoboe
BHHUMaHHE YIENISETCS He TOJIBKO MPOLECCY CHHTE3a, HO TaKXKe IIyTAM M IPOAyKTaM
OHoaerpanaliu.

AxTyanbHO# 3aqavei JaHHOH pabOTHI cTala pa3paboTka METOOB IIOIyYeHHS
M3 PacTUTENbHOro Bo306HOBIsIeMoro chipbd MK, obnagaromux OHOIOrHYECKOH
AKTHBHOCTBIO M CKIIOHHBIX K JIerpajalty.

HoBu3zna pabotsi

Hzydena %} peanu3oBaHa BO3MOKHOCTb IPUMEHEHUS 5-
ruApokcuMeTIIhypdypona B KauecTBe MpelIeCTBEHHAKA OpraHi4ecKuX COJICH.
Pa3paboTaHbl METOABI CHHTE3a MNPOTOHHBIX H ampOTOHHBIX WK u cmocoOsl
(QYHKUMOHATH3AUMM M COXpaHEHHs OOKOBOH TI'MIPOKCHIBHOH TIpymNmbl, ¢
JCTIONB30BAHMEM  KOTOPHIX CO3JaH pPSA  AHTUMUKPOOHBIX — areHTOB M3
GHOJOTMUECKH BO300HOBISEMOro Chipbs. M3ydeHbl 3aBHCHMOCTH (H3HKO-
XUMHYECKHUX CBOMCTB M OMOJOTMYECKONl aKTHMBHOCTH OT CTPOEHH: ITOJYyICHHBIX
XK.

Ha mnpuMepe KOPHMYHOM KHCIOTBI B Ka4deCTBE MOJCIBLHOIO aKTHBHOTO
(papMaIieBTUYECKOr0 COEAWHEHUS, H3Y4EHO BIMAHUE XUMMYECKOM CTPYKTYPHI
A®U-MK Ha ux GU3MKO-XMMHUYECKHE CBOHCTBA M OHOIOIHYECKYIO aKTHBHOCTE.
WccienoBaHo BIHAHKE pAja CTPYKTYPHBIX (PaKTOpPOB: THIIA KATHOHHOTO LEHTDA,
JUIMHB! THHKepa W TIpupois! cBs3sd APU ¢ KaTHOHHBIM IEHTPOM, Ha OCHOBAHHH
KOTOPBIX COPMYJIUPOBaHbl PEKOMEHIALMH 110 paspabotke cTpyktyp AOH-IK.

Pa3pa6oTaH TOAXOA K BKIIOUEHHIO JKMPHBIX KHCIIOT, NPUIAMOMIKX X
CBOMCTBA MSTKHX AHTHMUKPOOHBIX arewto, B KaTHoHel VDK 0e3 rIyOOKUX

CTPYKTYpHBIX M3MeHeHuid. IlomydeHsl KaTHOHBI, COICpIKAIIAe anuparidecKui



(TerpaMeTHIEHOBEI) ®  rerepoapomaruueckuii  (1,5-gumernndypaHOBBI)
JTMHKEPBI MEXJIy KATHOHHBIM LIEHTPOM U CIIOXKHBIM 3(HPOM J>XKHPHON KHUCIOTHI.
U3zyueHa cBS3b HUTOTOKCHYHOCTH H aHTHUMHKPOOHOH aKTUBHOCTU CO CTPYKTYpOH
katuoHa MK (octraTkoM >XMpPHON KHCIOTBI, THIIOM KATHOHHOTO LIEHTpa H
JIMHKepa).

IIpakTHYeckas 3HAYHMOCTD

Pa3paboran npocroil meron cunteza MK ¢ AITHHHBIMHU YIiIeBOAOPOIHBIMU
HEYETHOATOMHBIMU  JIMHEMHBIMH  3aMECTHTEISIMM U3  JKHPHBIX  KHCIIOT.
[TonmyueHHble w3 creapuHa cMmecn MJK comocTaBUMBI 1O aHTUMHKPOOHOI
aKTUBHOCTH C XJIOPHIOM LETHIMUPUAUHUS [IPH MEHbIIEH [IUTOTOKCUYHOCTH.

Paspabotan metox mnonydeHus VDK, NposBIsIOIKMX CBOMCTBA MATKHX
(CKJIOHHBIX K OHWomerpagaliy) aHTUMUAKPOOHBIX ar€éHTOB, U3 JKAPHBIX KUCIOT U UX
IPHPOIHBIX CMeceil, aMHHOB M TeTparuapodypaHa. AHTUMUKPOOHAs: aKTHBHOCTh
MOJTyYEHHBIX COJIE COINOCTaBMMa C MPOMBILUICHHBIMA AHTHCENTHKAMH, OJHAKO
OHH 00J1a1aI0T 3HAYUTENBHO 00Jiee HU3KOH IUTOTOKCHYHOCTEIO.

CreneHb 10CTOBEPHOCTH 00ecneuHBaeTCs

CocraB M CTpOE€HHE COCOMHEHHWH, IONYyYEeHHBIX B XOJI¢ BBINOJIHEHUS
JIACCEPTALMOHHOM PabOThI, 0XapaKTepU30BaHbI KOMIIIEKCOM (DH3HKO-XMMHUYECKHUX
METOHOB HCCJIEN0BAHMA, BKIIOYAMOIMIUM CIEKTPOCKOIHIO SIEPHOIO MAarHHUTHOTO
pesonanca (SAMP) nHa snpax 'H, "C{'H}, Macc-creKkTpoMeTpui0 BBICOKOTO
paspemienus (MCBP), MOHOKPHCTAIIBHBINA PEHTTeHOCTPYKTYpHBIH anamas (PCA).
Jlns moucka W 00pabOTKM Hay4yHO-TEXHHUUECKOH HH(OpMalMM HCIIOIb30BaHbI
sneKkTpoHHble 6asbl maHHbIX Reaxys (Elsevier), SciFinder (Chemical Abstracts
Service) u Web of Science (Clarivate), a Taxke I0JHBIE TEKCTBI CTATEH M KHHT.

JIn4HbIi BKJIAJ COHCKATEJsl aBTOpa 3aK/IOYaeTCs B ITOMCKE, aHAIu3e H
CHCTEMAaTH3alli{ JIATepaTypHBIX HAHHBIX, IUIAHMPOBaHMH W IPOBEICHHH
OIMCaHHEIX SKCIIEPUMEHTOB, & TAK)Ke MHTEpIpeTalluy IOJy4YEeHHBIX PEe3yNbTaToB,
OYHCTKE M TOATBEPXKICHUN CTPOSHUS MONYYEHHBIX COCIHHEHHUM; MPEACTaBICHAN
pe3yNbTAaTOB Ha KOH(EPEHUHUSX U IIOATOTOBKE MaTEPHAJIOB K Iy OJIMKaIAH.

Ony0OiMKOBaHHBIE MaTepualbl M aBTOpedepaT MOJTHOCTBIO OTPAKAKOT
OCHOBHOE cojiep:Kanue padoTEhI.

JIncceprauusi oTBedaeT TpeOOBAHHSAM, MpeAbiBIAEMBIM BAK «x

paboTaM Ha COMCKaHHME CTENEHH KaHAWJaTa XUMHYECKHX HayK, U MOXeT OBITH
TpeCTaBlIeHa K 3al|Te 110 CIenuanbHoCTh 1.4.3. — opranuyeckas XuMus.
TaxuMm obpasoM, couckarens umeer 11 myGnukamuii, B ToM uucie 11 mo Teme
nucceprauuu. M3 HUX 6 cTaTei B sKypHaJax, peKOMEHI0BaHHBIX BAK, (B ToM
yyicie 6 Mo TeMe AMCCEePTalHK), 6 Te3UCOB Ha BCEPOCCHUCKUX M MEKIYHAPOTHBIX
koH(epeHIHsX (B TOM YHcie 6 o TeMe UCCEePTaLHH).

Ucxos U3 BBIIEU3I0XKEHHOTO, MOJKHO YTBEPKAATh, YTO 110 aKTYyallbHOCTH,
00bEMy, YPOBHIO  BBIIOJHEHHMS, HOBH3HE  IOJYYCHHBIX  pe3yIbTATOB
nuccepranonHas pabora “CHHTE3 HOHHBIX JKHUIKOCTeH U3 BO300HOBIAEMOIO



CHIPbS, HCCIIEJOBaHUE HX (UIMKO-XMMHUYECKHX CBOHCTB H OHMOJIOrAYeCcKOM
axTuBHocTH” Basmuoii A.B. cootBercTByeT KpuTepusM myHkTta 9 Ilonoxenus o
NOpSAKE TPUCYXICHUS YUYEHBIX CTeNeHel, yTBEPXKIEHHBIM IOCTAHOBICHUEM
IIpasutenscTBa Poccuiickoii enepaunu ot 24 cenrsaops 2013 r. Ne 842, siBnsiercs
Hay4YyHO-KBATU(UKAIMOHHOM paboToil. DKCIepTHas KOMHMCCUS PEKOMEHIYeT
aMccepTauoHHyIo paboty BaBunol A.B. k 3ammre Ha TUCCEPTALMOHHOM COBETE
24.1.092.01 HMOX PAH mno mnpucyXAeHUIO YYEHOH CTeNeHU KaHauaaTa
XMMHYECKHX HAayK MO CreluanbHOCTH 1.4.3. — opraHM4YecKas XuMusl.
PekoMeHIyeMble OQMIHMAIbHBIE ONMOHEHTH (Ipodeccop, I.X.H., BacHibes
AJsekcaHap BuxTopoBuy, OI'bOY BO «Cankr-IletepOyprekuit
rocyJapCTBeHHbIH JecoTexHudeckuit yHupepcuter umenn C.M. Kuposa» u
npodeccop, A.x.H. YTenosa Hpuna Anexcanaposna, ®PI'AOY BO «YpanbcKu
denepanbubiii yHuBepcuTeT HMeHH nepsoro [Ipesunenra Poccun B.H. Enpumaay)
¥ Beaymas opraHmsamus (PexepanpHoe  TrOCyJapCTBEHHOS OromKeTHOe
yupekJeHHe HayKu VIHCTHTYT 3JeMEHTOOPraHMYECKUX COCJIMHCHUH HMEHH
A.H. HecmesiHoBa Poccuiickoil akajieMHH HayK) BbIOpaHbI COOTBETCTBEHHO
POQUITIO TUCCEPTALMOHHOM PadOTEHL

PemieHre AMCCEPTALIMOHHOIO COBETa O INpHeMe K 3alluTe KaHAUIaTCKOM
nuccepraiui Bapuuoit A.B. mo teme “CuHTE3 HOHHBIX KUAJIKOCTEN u3
BO300HOBJISIEMOTO CBIPbs, HCCIENOBaHHE HX (QUIMKO-XUMHIECKHX CBOMCTB H
GHOJIOTMYECKOil aKTUBHOCTH” ImpuHATO 18 ceatsOps 2025 roxa Ha 3aceaHUH

nuccepTanuonsoro cosera 24.1.092.01.

Ynen-xkopp PAH 3notun C. I

1.x.H., npo¢. Paxutus O. A. %

1.x.H., bapanus C. B. @4/
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H. K. Kopueseny






