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rerepoapomMarusauii 1,4-gurinponipuaysa, 1,4-gurigponipuMinyHa Ta ix aHeJIbOBaHUX a30JIbHUMY LUKJIAMU
MOXiJHMX, 3 METOIO BCTAHOBJIEHH BIJIMBY a30JIbHOTO LIMKJIYy HA PEaKLiliHy 30aTHICTh AUTiTPOa3nHiB IPY B3a€MOJIii
3 OKHCHIOBAJIbHUMHU (€JIEKTPO(PIIbBHUMU) peareHTaMy, 1o JOCSATaeThCs MIISIXOM KBAHTOBO-XiMiYHOTO MOJI€/II0BaHHS
CTafill OJHO-E€JIEKTPOHHOTO [IEPEHOCY Ta BUBYEHHS OCOOJIMBOCTEN €JIEKTPOHHOI 6YZ0BY OCHOBHUX iHTEpME/iaTiB.
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MIPUHLUIIOBOTO BIUJIMBY @aHEJILOBAHOIO a30JILHOIO LJMKJIA HA PEAKLiHy 30aTHICTh JUTiAPOIIOXiTHUX
a30JI0MIpUMIIVHIB. Y IpyromMy po3[isi NpOBeNEeHO BUBUYEHHS BIUIMBY METOZIA PO3PAaXyHKY Ha T€OMETPIIO i pouec
reTepoapoMarusatii 1,4-nurigponipuauna, 1,4-gurinpomnipuminuna ta 1,4-gurinponiposo[l,2-ajnipuminuHa.
INokaszaHo, mo meton B3LYP /cc-pVTZ 3 3actocyBanHsiM PCM Mogeri (PO3YMHHUK — BOJA) € KOPEKTHUM JJIs1
BUBYEHHS I[IPOLIECY F€TEPOapOMaTH3allii. ¥ TpeTbOMY pO3Zii IPUBELEHI PE3yIbTaTh BUBYEHHS NIPOLIECY
reTepoapomMarTusalii gurinpoasosonipuauHis. [IokazaHo, 10 aHEMIOIOYNH a30JIbHUAN LIUMKJI BIJIMBAE HA
IUTigpONipUIMHOBY €JIEKTPOHHY CUCTEMY SIK a30JIi/IbHUI 3aMiCHUK IIpu 0-aToMi KapboHyY B BUXiIHUX MOJIEKyJIax
abo SIK a30JIiJIbHUI 3aMiCHUK B 060X TOJIOKEHHSX TUTiTPOLMKILY B paguKanax. [loTeHiany ioHizauii Buxinuux
HeUTpaJbHUX MOJIEKYJ MalOTh OiJIbII BUCOKE 3HaY€HHSI [IOPiBHSHO 3 IOTeHIialaMu ioHi3alii pagykany. Mix
noTeH1jiasamu ioHizauii KynmaHnca Ta BepTuKajabHUMU i afiiabaTUYHMMU NIOTEHIIiaslaMy i0Hi3allii BUSIBIEHO Ay>Ke
XOpOlLi KopeJislii, 110 BKa3dye Ha MOoAi6HICTb polLecy rerepoapoMarusatiii B 1,4-qurigponipyyvHi ta
IUTiTpoasosonipuaruHax. YeTBepTUil po3/ij IPUCBSIYEHO BUBUEHHIO 0COOJIMBOCTE MIPOIIeCy reTepoapomMarun3aliii B
IUTiIPOA30JI0MipUMIMHAX 3 By3JI0BUM aTOMOM HiTporeHny. A30JibHMI LIMKJI BIUIMBA€ HA YaCTKOBO TiIpOBAHUN
retTepouurki K C-a30JIiJIbHAN 3aMiCHUK Y BUXIIHUX HEUTPAJIbHUX MOJIEKyJIax. CTyIiHb BIUIMBY aHEJIOI0YOTO
a30JIbHOTO [IUKJTY KOPEJIOE 3 Ooro 3arajabHoI0 N-aediliuTHICTIO a60 M-HaAJINIIKOBICTIO. B
IUTiIPOa30JI0TipUMITMHAX BUSBIEHO TTOMITHE 30JIMKEHHS afliabaTUYHUX TTOTEHIIialiB IBOX CTa il OOHO-
€JIEKTPOHHOTO IlepeHocy. Lle Moske Bio6pa’kyBaTUCh B MOSIBi KOHKYPYIOUUX IPYTOMY OJHO-€JIEKTPOHHOMY
[IEPEHOCY HAINPSMKIB B3aeMO/Iii Ta MOSICHIOE 301/1bLIEHHS BiPOTiIHOCTI NPOTiKaHHA peakLii eJ1IeKTpo(iIbHOTO
3amimenHs. PopMyBaHHS B AUTiAPOA30JIONIPUMIAMHAX OKPEMOI KOpeSLifHOI 3aJ1e’KHOCTI MIX [TOTeHLiajlaMy
KynmaHca Ta afiabaTUYHUMU [TOTEHLialaMy iOHi3alii BKa3dye Ha BiIHOCHY BiJOKPEMJIEHICTb 1[bOT'O KJIACy CIOJIYK Bif
iHIIKMX JUrigpoasyHiB Ta JUTigpoa3osIoNnipyuavHIB. Y I'ITOMY pO3[iii HaBe#eHa iHpopmallisi CTOCOBHO AeTajei
KBaHTOBO-XIMiYHMX pO3pPaxyHKiB Ta IIPOrpaM, 0 BUKOPUCTOBYBauch. HaykoBa HOBM3HA POOOTH MOB’'3aHa, B
nepiry 4epry 3 NOrIMOJIeHHSIM Cy4acHUX 3HaHb 1070 PeakllifiHOi 3aTHOCTI YaCTKOBO TiIpOBaHUX
reTePOLUKIIYHUX CUCTEM. [IpH [1bOMY BIIEpILE IPOBEAEHO CUCTEMHE BUBYEHHS BIIJINBY METOJIA PO3PAXYHKY,
6a31CcHOro Habopy Ta MOZEJIi BpaxyBaHHS BILJIMBY NOJISIPU3YIOYOr0 OTOYEHHS! Ha [TOTEHLiay 10Hi3allii 4aCTKOBO
TrijpOBaHUX HiTPOT€HOBMICHUX reTePOLMKIIiB; BUSBJIEHO BILJIMB a30JIbHOTO LIUKJIYy HAa €JIEKTPOHHY CTPYKTYPY
IUTiIPOa3NHOBUX CUCTEM, BiATIOBIIHMX KaTiOH-PaJMKaJjiB Ta pafuKaJiB; IPOBEIEHO CUCTEMHE BUBUYEHHS BILUIUBY
a30JIbHOT'O LYKJIY Ha IOTE€HLiayM ioHi3alii 4aCTKOBO ripOBaHUX HITPOr€HOBMICHUX FE€TEPOLMKIIIB; BUSBIIEHO
HecuMbaTHiCTh IoTeHianiB KyriMaHca Ta BepTUKaJIbHUX i afjiabaTUYHMX OTEeHIiaiB ioHi3anii B
IUTiIPpOa30IoNipuMiMHAX 3 By3JI0BUM aTOMOM HiTporeHy; nokazana NpuHIMINOBA BiIMiHHICTb
IUTiTPOa30JIoNipUMITIMHIB BiJ HEaHEJIbOBAaHUX IUTiIPOA3VHIB Ta AUTIIPOA30JIONIPUIMHIB; 3aIIPOIIOHOBAHO
KpUTEPil AJ1s1 OLiHKY BiTHOCHOI 3IaTHOCTI IUTiAPOa3NHOBUX CUCTEM JIO PEAKILiil OKMCHEHHS ab0 €JIeKTPOPiIbHOTO
3amimenHs. [IpakTUyHe 3Ha4eHHS! OTPUMAHMX Pe3yJIbTaTiB M0JIArae B HACTYITHOMY: OOIPYHTOBaHUI B POOOTi METO/,
Ta MOJI€JIb KBAHTOBO-XIMIYHOTO LOCJIiI)KEHHSI MOKHA BUKOPUCTOBYBATH IIPY BUBYEHHI IPOLLECIB €JIEKTPOHHUX
IIEPEHOCIB B MOJIEKYJIaX 6i0JIOrIYHOrO CTYIEHS CKJIALHOCTI, SIKi BiJlirpaloTh BaXKJIMBY POJIb y 6i0€HEpreTUlli
oprasismy. Pe3ysbTary, 1110 OTPUMAaHO, JO3BOJISIIOTh POOUTH NONEPeHiil 06I PyHTOBAHU Bi6ip 06'€KTIB 1151
ximivHOi Mopmdikauii yepes enexkTpodisbHe 3aMillleHHs Ta IOJAJIbIli IePEeTBOPEHHS, B TOMY YMCJIi — AJIs1 CUHTE3y
CIIOJIYK 3 IPAaKTUYHO L[iHHUMH BJIACTMBOCTSIMU (HAlIpUKJIaJ, 3 OJATKOBUMHU (papMakoPOpHUMU PpparMmeHTamu).
PesynbpTat po60TH MalOTh B TOMY YMCJI NlepeabdadyBajabHUI XapaKTep Ta MOXYTb OyTY BUKOPUCTAHi IPY BUBYEHHI

peaKkuiiHoi 30aTHOCTI TUX KJIACIB aHEJILOBAHUX AUTIIPOA3UHIB, SIKi Ha LIe! 4ac L€ € HEBIIOMUMU.

2. The dissertation of Shyshkina M. O. ‘Quantum-chemical modelling of one-electron transfer processes involving
partially hydrogenated nitrogen-containing heterocycles’ is devoted to the study of the heteroaromatization
reaction of 1,4-dihydropyridine, 1,4-dihydropyrimidine and their azole-anilised derivatives, to determine the
influence of the nitrogen cycle on the reactivity of dihydroazines in interaction with oxidizing (electrophilic)
reagents, which is achieved by quantum chemical modelling of the one-electron transfer stages and studying the
electronic structure of the main intermediates. In the first chapter, the literature data on the molecular structure
and reactivity of dihydroazines and dihydroazolopyrimidines with a nodal N-atom are analyzed. The problem of
explaining the fundamental influence of the azole ring on the reactivity of dihydroazolopyrimidines has been



revealed. In the second chapter, the influence of the calculation method on the geometry and the
heteroaromatization process of 1,4-dihydropyridine, 1,4-dihydropyrimidine and 1,4-dihydropyrrolo[1,2-
a]pyrimidine is studied. It was shown that the B3LYP /cc-pVTZ method using the PCM model (solvent - water) is
correct for studying the heteroaromatization process. The third chapter presents the results of the study of the
dihydroazolopyridines. It is shown that the azole cycle affects the dihydropyridine electronic system as an azolyl
substituent at the o-C atom in the initial molecules or as an azolyl substituent at both nodal C-atoms in the radicals.
The ionization potentials of the initial neutral molecules have a higher value compared to the radical ionization
potentials. Very good correlations were found between the Koopmans and the vertical and adiabatic ionization
potentials, indicating that the heteroaromatization process in 1,4-dihydropyridine and dihydroazolopyridines is
similar. The fourth chapter is devoted to the study of the heteroaromatization process in dihydroazolopyrimidines
with a nodal N-atom. The azole ring acts on the dihydroheterocycle as a C-azolyl substituent in the initial neutral
molecules. The influence degree of the azole ring correlates with its overall n-deficient or n- excessive character.
In dihydroazolopyrimidines, a noticeable convergence of the adiabatic potentials of the two stages of one-electron
transfer was found. This can be reflected in the emergence of interaction directions competing with the second
one-electron transfer and explains the increase in the probability of the electrophilic substitution reaction. The
formation of a separate correlation between the Koopmans and adiabatic ionization potentials in
dihydroazolopyrimidines indicates the relative separation of this class of compounds from other dihydroazines and
dihydroazolopyridines. The fifth section provides information on the details of the quantum chemical calculations
and the programs used. The scientific novelty is as follows: a systematic study of the influence of the calculation
method, the basic set and the model for taking into account the influence of the polarizing environment on the
ionization potentials of partially hydrogenated nitrogen-containing heterocycles was carried out; the influence of
the nitrogen-containing cycle on the electronic structure of dihydroazine systems, corresponding cationic radicals
and radicals was revealed; a systematic study of the influence of the azole cycle on the ionization potentials of
partially hydrogenated nitrogen-containing heterocycles was carried out; the nonsymbatnest of Koopmans
potentials and vertical and adiabatic ionization potentials in dihydroazolopyrimidines with a nodal nitrogen atom
was revealed; the fundamental difference between dihydroazolopyrimidines and non-annulated dihydroazines and
dihydroazolopyridines is shown; a criterion for evaluating the relative ability of dihydroazine systems to oxidation
or electrophilic substitution reactions is proposed. The practical significance is: the method and model of quantum
chemical research substantiated in this work can be used to study the processes of electronic transfers in
molecules of biological complexity, which play an important role in the bioenergy of the organism. The results
obtained allow for a preliminary and reasonable selection of objects for chemical modification through
electrophilic substitution and further transformations, including the synthesis of compounds with practically
valuable properties (e.g., with additional pharmacophore fragments). The results of the work are also predictive in
nature and can be used to study the reactivity of those classes of annulated dihydroazines that are currently
unexplored.
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dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi

Biacue IIpizsume Im's [10-6aTbKOBI JUTICOH Bikropis BikropisHa
rOJIOBH pajgu

Bnacwue IpizBume Im's [1o-6aTbKOBI JUTICOH Bikropis BikropisHa
roJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY [llnpoGokosa Mapist ['eopriiBHa
00JIIKOBHX JJOKYMEHTIB

Peectpartop IOpuenko TeTtsiHa AHaToiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




