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2. Oksana M. Shavrina

KBasmigikamis:

Imentudikarop ORCHID ID: 0009-0001-2751-1922

Bupg, pucepranii: nokrop dinocodii

IIIudp HayKoOBOi CIENiaILHOCTI: 102

HasBa HayKOBOi creniaJbHOCTI: Ximis

T'any3b / rasysi 3HaHb: npupoiHUYi HAYKU

OcBiTHBO-HayKOBa IIporpama 3i crneniajbHOCTi: Oprauniyna ximis
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I11. BizomMocTi mIpo aucepraiiiro

IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIelliai30BaHOI BYEHOI paju). 47679
TloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [HCTUTYT OpraniuHOi ximii HanjoHanbHOi akanemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417325

Micuesﬂaxo,lpKeHHﬂ: ByJI. AKazemika Kyxaps, 6yz. 5, Kuis, 02094, Ykpaina
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IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT OpranivHOi ximii HanjoHanbHoi akanemii Hayk
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V. BimoMocTi npo gucepraniio
MoBga guceprTaliii: Vkpaincbka
Koau TeMaTHYHHX PYOpPHK: 31.21.21.27, 31.21.21.07, 31.21.27.07

Tema gucepranii:
1. Toxinxi nipuauHiN- Ta DTipUMITUHINIIUPTOPOOLTOBUX KUCTIOT.

2. Pyridinyl- and pyrimidinyldifluoroacetic acids derivatives.

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA PO3pOO6Li 3pyYHUX METOLIB (PTOPYBAHHS METUJIEHOBOI JIAHKU MOXiIHUX
MipUIVHII- Ta TiPUMITUHITONTOBUX KUCJIOT, a TAKOX iX GpocPOpHUX aHATIOTIB, MipuanHinmMeTnnadochoHOBUX
KUCJIOT; JOCJII>KEHHIO CUHTETUYHOI O IIOTEHIIialy OLEP>KaHUX CIIOJIYK B JU3aliHi 6i0JI0TiYHO NEePCIEeKTUBHUX
MOJIEKYJI, SIKi [IO€IHYIOTb B OJIHill CTPYKTYPi reTepOLMKIIiuHe A0po (MipUIOUH, HipUMIIVH, NiNEepUIMH),
IudTopoMeTUIbHY IPyIy Ta 30aTHY A0 Moaudikauii aMiHHY, CIMPTOBY, KUCJIOTHY, iIMiHHY Ta iHII PyHKLI.
JocnipxeHo npotec enekTpodinibHOro propysanHs N-pTopobeH30cynbdOH-IMiIOM NOXiIHUX NipUAUHIT-,

NipUMiIVHINIOLNTOBUX KUCJIOT Ta iX (OC(HOPHUX aHAJIOTIB B IPUCYTHOCTI OCHOBU. BCTaHOBJIEHO 3aKOHOMIPHOCTI



BIUIMBY [TPUPOJY OCHOBM HA NEPEODIr eseKTpodinbHOro GTOpyBaHHS i pO3pO6JIEHO /Bi 3arajibHUX NPOLEeAYPH, SIKi
BKJIIOYAIOTh BUKOPUCTAHHS CUJIbHUX METaJIOOPraHiYHMUX OCHOB, CUJIiIaMiny JIiTiio Ta TpeT-6yTuI JiTito, a0 M'SIKOi
HEOpraHiyHOi OCHOBM — KapOOHATY JIiTilo, 1110 103BOJISIOTh OEP>KYBaTU (PTOPOBaHI MOXiHI 3 BUCOKUMU BUXOJIaMU, B
TOMY YMCJIi CE€JIEKTUBHO Peasi3oByBaT MOHO- Ta reM-AUQPTOPYBaHHS. BCTaHOBIEHO 3aKOHOMIPHOCTI BIJIUBY
IIPUPOAM OCHOBU Ha Nepeoir eneKTpodinbHOro GpropyBaHHs Aielo N-GTopobeH301Cy1b(OHIMiNY B IPUCYTHOCTI
KapOOHAaTy JIiTil0 Ta 3aIIpOIIOHOBAHO HOro MeXaHi3M. JloClifpKeHOo peakliiiHy 30aTHICTb i30MepHUX MipUIUHIT-,
nipyuMifuHiNaneTaris Ta Bi[IOBiAHUX HITPUJIIB B MOHO- Ta reM-IUQPTOPYBaHHi fieto N-PpropobeHsoncynbdoHiMiny.
[IponeMOHCTPOBAaHO CUHTETUYHUI NOTEHLia/l PTOPOBAHUX NOXiIHUX MiPUAWHII-, TIPUMIIVHIIONTOBUX Ta
MipUIUHIIMETUIPOCHOHOBUX KUCIIOT, TOCIIKEHO OCOBIUBOCTI iX BifHOBIEHHS Pi3HUMU TUTIAMU
BigHOBMOBaIbHUX cucTeM (H2 Ha Ni/Ra, Rh/C; BH3 /SMe?2 ; LiAlH4 ; NaBH4 ), B3aemopii 3 O-, P-, N-, S-
LIEHTPOBAaHMMU HyKjIeo(ilaMU Ta 0COOJIMBOCTI XiMiYHOI MOBEiHKM OTPUMaHUX Oy[iBEJIbHUX OJIOKIB B peaKlisix
LIMKJIOKOHEeHCcallii.

2. The dissertation is devoted to the development of convenient fluorination methods of the methylene link of
pyridinyl- and pyrimidinylacetic acids derivatives, and their phosphorus analogues, pyridinylmethylphosphonic
acids; investigation of the obtained compounds synthetic potential in the design of biologically promising
molecules combining heterocyclic core (pyridine, pyrimidine, piperidine), difluoromethyl group and modifiable
amine, alcohol, acid, imine and other functions in one structure. The process of electrophilic fluorination of
pyridinyl-, pyrimidinylacetic acid derivatives and their phosphorus analogues with N-fluorobenzenesulfonimide in
the presence of a base was investigated. The influence of the base’s nature on electrophilic fluorination has been
established and two general fluorination procedures have been developed. The procedures include the use of
strong organometallic bases, lithium silylamide and tert-butyl lithium, or weak inorganic base - lithium carbonate,
which allow obtaining fluorinated derivatives with high yields, including selective mono- and gem-difluorination.
The influence of the base’s nature on electrophilic fluorination with N-fluorobenzenesulfonimide in the presence
of lithium carbonate was established and its mechanism was proposed. The reactivity of isomeric pyridinyl-,
pyrimidinylacetatesand corresponding nitriles in mono- and gem-difluorination under the action of N-
fluorobenzenesulfonimide was studied. The synthetic potential of fluorinated pyridinyl, pyrimidinylacetic, and
pyridinylmethylphosphonic acids derivatives was demonstrated, their reduction by various types of reducing
systems (H2 on Ni/Ra, Rh/C; BH3 /SMe2 ; LiAlH4 ; NaBH4 ), interactions with O-, P-, N -, S-centered nucleophiles
and the chemical behavior of the obtained building blocks in cyclocondensation reactions were investigated.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAWGibII
BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-NIOJIiTUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1151 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAsIoro pO3BUTKY

CyCIIiZIbCTBA i Aep>KaBU
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: He 3aCTOCOBYETHCS
ITizcyMKu AOCIiAKEHHS: TeopeTndHe y3arajbHEHHS | BUPilIEHHS BAKIMBOI HAYKOBOI IPO6GIeMn

ITy6osrikamii:

¢ Shavrina, O.; Bezdudny, A.; Rassukana, Y. Synthesis and some transformations of all three isomers of o,0-
difluoropyridinylacetonitrile. Journal of Fluorine Chemistry 2021, 246, 109792.

e Shavrina, O.; Bezgubenko, L.; Bezdudny, A.; Onys’ko, P.; Rassukana, Y. o-(Imino)pyridyldifluoroethyl
phosphonates: novel promising building blocks in synthesis of biorelevant aminophosphonic acids derivatives.
Organics 2021, 2, 72-83.

e Shavrina, O.; Onys’ko, P.; Rassukana, Y. Mono- and difluorination of methylene group in isomeric pyrimidinyl-
and pyridinylacetates with N-fluorobenzenesulfonimide. Journal of Fluorine Chemistry 2022, 261-262, 110027.

HaykoBa (HayKOBO-TEeXHiYHa) MPOAYKILisL: meTonu, Teopii, rinoresu



ConjiasibHO-eKOHOMIYHA CI‘IpﬂMOBaHiCTb: PO3p06JIEHO Ta ONTUMI30BaHO NPENapaTUBHI METOAU
reTepo6eH3UIbHOrO (PTOPYBaHHSI NMOXiTHUX NIPUAMHIN-, NiPUMITUHIZIONTOBUX KACJIOT Ta iX pocPOpHUX aHAJIOTIB,
[IOKa3aHO 3PYYHICTh ix MacITabyBaHHS. 3alIpPONIOHOBAHMUI MiJIXi] reTepOOEeH3NIbBHOTO (TOPYBAaHHS MOXE OYTH
PO3IIMPEHNI HA iHIII a3UHU. OflepKaHO Psif i3oMepHUX PTOPOBAHUX MipUAMHIN-, MipUMiANHINIALeTAaTiB,
BiAIIOBiIHUX HiTpUIiB Ta GocOoHATIB. I0KA3aHO 3PYUHICTb iX 3aCTOCYBaHHSI SIK IIONIEPEIHUKIB CUHTETUYHO LIiIHHUX
CIIUPTIB, KACJIOT, aMiHiB, iMiHOpocoHATIB, sIKi B CBOIO Uepry MOXKYTb 6YTH BUKOPUCTaHI [1J11 KOHCTPYIOBAaHHS 0i/blI
CKJIaJHUX F€TEePOLMKIIIYHMX CUCTEM — MIPUMIJIOHIB Ta OKCa/1ia30JIiB, Tia30J1iI0HIB Ta Tia3MHOHIB. 3aIIPOIIOHOBAHO

3PYYHUM METOJ, CUHTEe3Y AU TOPOIipUIMHINIeTUIIaMiHY, 110 € OIHMM i3 NTONepeHUKIB iHri6iTOpiB TPOMOIHY.
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VIII. 3aKkJIr04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

rOJIOBH pagu

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI

roJIOBYIOYOroO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

Kyniniu Auppiit BosioguMuposuy

Kyniniy Aunpiin BoioguMuposuy

BacinbeBa TersaHa AHaTostiiBHa

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



