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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa po3poodli (OTOKATANITUYHMX METOAIB (aMiHO)asnKinpyHKIioHami3awii
3amimenux nipuminuH-2(1H)-oHiB, BuB4YeHHIO ¢poTouuKiizalii 1-(2-(ret-)apunsinin)-nipumignn-2(1H)-onis B
noxinni 4H-nipumino[6,1-a]isoxiHosiH-4-0HiB Ta HOCIIIPKEHHIO OJep>XaHUX IreTePOLUKIIYHUX CIIOJIYK Ta IIPOLLYKTiB
ix noctdyHkuioHanizauii Kk HoBUX iHri6iTopiB nomi(AJd-pubosza)nonimepas i payopecLeHTHUX MaTepialib.
Po3pob6seHo periocesieKTUBHE NpsIMe TiApOoaMiHOAJIKiTyBaHHS nipuMinuH-2(1H)-oHiB 3a nonoxeHHs M C-6
reTepoLMKIIY, IO BiTKpYBa€ NOCTYII 1O HOBUX (QYHKIIOHANBHUX NipUMifuHIB Bimxunesni. 3HalzeHo, mo
teTpadTopobdopar 10-(3,5-gumerokcudenin)-9-mezutui-1,3,6,8-TeTpame TOKCUaKpPUANHIIO € e(peKTUBHUM
opraHo¢oToKaTaIi3aTOpOM J1s1 peLOKC-HENTPaIbHOTO ripOaMiHOAJIKiTyBaHHs 3a TUIIOM peaklii aza-Tise, mo 3
BiANOBiZHMMYU aMiHOAJIKiNTpUdTOPOGOpPaTaMU NP ONpoMiHeHHi cuHiM LED-cBiTi0M npuBoguTh 10 N-Boc-

3axuIleHUX NOXiIHUX 4-aMmiHoasKin-3,4-purigponipumigun-2(1H)-oHiB. JlocimpkeHo BIIIMB 3aMiCHUKIB y 4-, 5- Ta



6- MOJIOKEHHSIX MiPUMiIMHOBOTO LMKy Ta IPUPOAY BUXITHUX aJIKIITPU(PTOPOOOPATIB HA NPOLEC NIPHEIHAHHS
paguKaJbHUX iHTepMeIiaTiB B POTOKATANITUYHUX YMOBaX. 3alIPOIIOHOBAHO 3pyYHUH 3arajlbHUI METOL CEeJIeKTUBHO]
asKin-pepuBaTusauii nipuminuH-2(1H)-oHiB 3a cxemo10 opraHoOTOoKaTaIiTUYHOI peakuii Miniui, o BigkpuBae
LIJIAX O BKKOJLOCTYIIHMX paHime 4,6-I13aMillleHUX NOXigHUX MipUMifoHy. MeTol I'PYHTY€ETLCS Ha B3a€MOJIiI
CTapTOBUX 6-He3aMilmeHux nipuminuH-2(1H)-oHiB 3 BTOpUHHUMU aKiNTpupTOpOoOGOpaTaMu B yMOBAX (POTOPELIOKC
KaTasizy y IpUCyTHOCTI COJIi IepCyJsibaTHOI KUCJIOTH SIK OKMCHUKA Ta opraHoOoToKaTalizaTopa akpyuauHieBOro
pany. Ha npuknazi MogenbHOi peakuii 3Hal1eHO ONTUMaJlbHi KaTaliTU4Hi YMOBH, B SIKUX BifJOyBa€TbCs
periocnienugiuyne pagukansHe CH-ankinyBaHHS NipUMiZOHOBOTO Kijlblisl B ITOJIOKEHHS 6 Ta NOCiI)KE€HI CUHTETUYHI
Me>Xi 3HalileHoro IepeTBOpeHHs. Ha OCHOBI OTpMMaHUX eKCIIepUMeHTAIbHUX JAaHUX 3a[IPOTIOHOBAHO HANOibII
BiporizHuil mexaHi3m poTokaraniTuiHoi peakuii MiHiwmi 3 cybcTpaTamu nipumifnoHoBoi 6yA0BU. Po3mMpeHHs Mifb-
KaTaJliTHYHOro niaxony 0o N1-ankeHinoBaHHS nipuMinuH-2(1H)-oHIB Ta 10ro onTrMisalist 1j1s 3aCTOCYBaHHs
iHAKOJIOBUX €CTEPiB CTUPUIIOOPOHOBUX KUCJIOT O3BOJINJIA IPOBECTU CUHTE3 paHille HeBimomux N1-(2-
(reT)apuin)Bininnipumigun-2(1H)-oHiB, siKi 6ys1M BUKOPUCTAHI SIK CyOCTpaTy AJ1s1 BUBYEHHS (POTOIHillil0BaHOI
LMKJIi3alii 32 cxemolo peakuii Manopi. 3HaiiieHo Mifxiz, 10 CUHTe3y NOXigHUX 2-TPU(TOPOMETUII3aMILEHOI
cucremu 4H-nipumino[6,1-a]isoxiHosnin-4-0Hy MeTonoM ¢poronukiizauii N1-(2-(ret)apun)sininnipumigun-2(1H)-
OHiB B yMOBax OIPOMiHEHHS CUHIM CBITJIOM y IPUCYTHOCTI KACHIO NIOBITPS SIK OKUCHUKA. Ha mpukiani MonenbHol
peaxliii 3HaiiIeHo ONTUMAaJIbHI YMOBH, B SIKUX BiZlOyBaeThCsl i30MepU3allisi BUXiIHUX TPAHC-TE€TEPOCTUIILOEHIB Y
BiATIOBiJHi LM C-130MePH 3 NOAAIBIIOK (GOTOLMKIII3alli€l0, Ta BUBYEHO BIIJIMB 3aMiCHUKIB B CTUPUJIBHOMY (PparMeHTi
Ha nepe6ir peaxiuii. [TokasaHo, mo N1-cTupuisamilieHi nipyMifoHy Ta NPOAYKTH iX POTOLMKIII3allii TPOSBISIOTH
dyyopecueHTHi Bi1acTuBoCTi. OTpUMaHi IPOJYKTU € IEePCIIeKTUBHYUMU J71s1 [IOJaJIbIIOro AU3aliHy HOBUX
KOHJIEHCOBAaHMX MOXiJIHUX 3 LiHHUMU POTO-(Pi3NYHMMHU XapaKTepUCTUKaMH 1J1s1 XiMmii MaTepianiB. BusiBiieHo, mo
enpouukiiyHui C=C 3B'430K ofiepKaHuX 6-amiHoMeTUN-3,4-purigponipuminun-2(1H)-oHiB nignaerses
KaTaJliTHIHOMY CTEPEeOCeJIeKTUBHOMY TilpyBaHHIO BOIHEM, 110 TPUBOAUTH IO YTBOPEHHS LIIHHUX OyAiBeIbHUX
6JIOKIB 1711 Mequ4IHOi XiMii 1iuc-4-TpudTopometun-6-aminoankin-3,4,5,6-rerparigponipuminuy-2(1H)-oHiB.
BrBY€HO BHYTPIIHBOMOJIEKYJISIPHY LIMKJIi3allilo IPOLYKTiB OpraHo(OTOKATATiTUYHOIO aMiHOMETU/IIOBAHHS B
6ionepcnexkTuBHi N1-3amimeHi 4-(¢propoankin)-3,6,7,7a-rerparigpo-1H-nipono[3,4-d]nipumigun-2,5- 1ioHn.
BcraHoBJIEHO, 1110 B HU3bKOOCHOBHOMY CEpelOBUIIi aMiHOMeTU I(PYHKLIIOHAII30BaHI ipUMIiOHU [1al0Th CTabiIbHi
LIMKJIiYHi aMiHasi KapkacHoi 6yoBy — eTui-2,4,6-Tpuasabinukio[3.2.1Jokran-8-kapOOKCUIaTH, CTPYKTYPY SIKUX
6yJ10 BCTAaHOBJIEHO METO/IOM PEHTI€HOCTPYKTYPHOTO AOCiI>)KEHHS. 3alIpOIIOHOBAHO aJbTEPHATUBHUI 3arajJlbHUN
nipxin go cunresy 3,6,7,7a-terparinpo-1H-niposno[3,4-d]nipumMinguH-2,5-4i10HOBUX CUCTEM HA OCHOBI
JIETKOAOCTYIHUX NOXiIHUX 2-(2-0Kc0-1,2,3,4-TeTparigponipumMignuH-4-in)oLTOBUX KACJIOT. 3HANEHO, 110 06pobKa
OCTaHHiX nudeHindpochopunazuioM B TOJIYeHi B IPUCYTHOCTI TPUETUIIAMIHY IPUBOAUTD 1O LiTbOBUX CIIOJIYK
BHACJIiZIOK BHYTPIlIHbOMOJIEKYJISIPHOI [IMKJIi3anii MpoMiXHUX i3o1iaHaTiB. HoBui MeTon BUsBUBCS e(EeKTUBHUM JJIs1
ozep>kaHHs K Nl-askinzamimeHux, Tak i N1-apuisamiiieHux NpoayKTiB. JocikeHo iHri6yo4y akTUBHICTb
noxigHux 3,6,7,7a-Terparigpo-1H-niposo[3,4-d]nipumiguH-2,5-1ioHy 10 BifHOLIEHH!O A0 i30dpopMm nomi(ALP-
pu603a) nosimepasu PARP-1ta PARP-2 3 BUKOpUCTaHHSIM (JIyOPOMETPUYHOIO Ta PAliOMETPUYHOIO METOZIB.
JoBeneHo, mo N1-apuibHUN 3aMiCHUK Ma€ CyTTEBE 3HAYEHHS IJ151 CEJIEKTUBHOCTI Ta BUCOKOI aKTUBHOCTI 10 PARP-
2.

2. The thesis is devoted to the development of photocatalytic methods for the (amino)alkyl functionalization of
substituted pyrimidine-2(1H)-ones, the study of the photocyclization of 1-(2-(het)arylvinyl)-pyrimidine-2(1H)-ones
to 4H-pyrimido[6,1-aJisoquinolin-4-ones and the study of the obtained heterocyclic compounds and their post-
functionalization products as new inhibitors of poly(ADP-ribose)polymerases and fluorescent materials. A novel
regioselective direct hydroaminoalkylation of pyrimidine-2(1H)-ones at the C-6 position of the heterocycle was
developed for accessing functional Biginelli-type pyrimidines. It was demonstrated that 10-(3,5-dimethoxyphenyl)-
9-mesityl-1,3,6,8-tetramethoxyacridinium tetrafluoroborate is an effective organophotocatalyst for the redox-
neutral hydroaminoalkylation by the aza-Giese reaction. This reaction, carried out with the corresponding
aminoalkyltrifluoroborates under blue LED light irradiation, led to the formation of N-Boc-protected 4-
aminoalkyl-3,4-dihydropyrimidin-2(1H)-one derivatives. The impact of substituents at the 4-, 5-, and 6-positions



of the pyrimidine cycle, as well as the nature of the initial alkyl trifluoroborates, on the process of radical
intermediate addition under photocatalytic conditions was examined. A convenient general method for the
selective alkyl derivatization of pyrimidine-2(1H)-ones via the Minisci organophotocatalytic reaction was proposed.
This enables the synthesis of 4,6-disubstituted pyrimidone derivatives that were previously hardly accessible. The
method is based on the interaction of starting 4-substituted pyrimidine-2(1H)-ones with secondary alkyl
trifluoroborates under photoredox catalysis in the presence of a persulfuric acid salt as an oxidant and an
acridinium organophotocatalyst. The optimal catalytic conditions were found which allowed the regiospecific
radical CH-alkylation of the pyrimidone ring at position 6. The synthetic scope of the found transformation was
investigated. The plausible mechanism of the Minisci photocatalytic reaction with pyrimidone substrates was
proposed on the basis of the experimental data obtained. An extension of the copper-catalytic approach to the N1-
alkenylation of pyrimidine-2(1H)-ones and its optimization for the use of pinacol esters of styryl boronic acids
instead of the corresponding boronic acids afforded previously not desribed N1-(2-(het)aryl)vinylpyrimidine-2(1H)-
ones. They were employed as substrates for the investigation of photoinitiated cyclization in accordance with the
Malory reaction scheme. A novel approach to the synthesis of 2-trifluoromethyl substituted 4H-pyrimido[6,1-
aJisoquinolin-4-one derivatives was proposed. This involves the photocyclization of N1-(2-(het)aryl)vinylpyrimidin-
2(1H)-ones under blue light in the presence of air oxygen as an oxidant. In the model reaction, the optimal
conditions for the isomerization of the starting trans-substrates into the corresponding cis-isomers with
subsequent photocyclization were established. Furthermore, the impact of substituents in the styryl moiety on the
reaction outcome was examined. It was demonstrated that N1-styryl substituted pyrimidones and their
photocyclization products display fluorescent properties. The products obtained are promising for the further
design of new fused heterocycles with valuable photophysical characteristics for material chemistry and novel
organophotocatalysts design. It was found that the endocyclic C=C bond of the obtained 6-aminomethyl-3,4-
dihydropyrimidin-2(1H)-ones readily underwent catalytic stereoselective hydrogenation under hydrogen
atmosphere, which gave rise to cis-4-trifluoromethyl-6-aminoalkyl-3,4,5,6-tetrahydropyrimidin-2(1H)-ones
derivatively, valuable building blocks for medicinal chemistry. The intramolecular cyclization of the
aminomethylation products into promising N1-substituted 4-(fluoroalkyl)-3,6,7,7a-tetrahydro-1H-pyrrolo[3,4-
d]pyrimidin-2,5-dions was studied. It was found that upon a week base treatment, aminomethyl-functionalized
pyrimidines gave stable bicyclic aminals, ethyl-2,4,6-triazabicyclo[3.2.1Joctane-8-carboxylates, whose structure
was confirmed by X-ray diffraction study. A novel approach to the synthesis of 3,6,7,7a-tetrahydro-1H-pyrrolo[3,4-
d]pyrimidin-2,5-dione system was developed, which is based on readily available 2-(2-ox0-1,2,3,4~
tetrahydropyrimidin-4-yl)acetic acid derivatives. The newly developed method proved effective for the
preparation of both N1-alkyl- and N1-aryl-substituted 1H-pyrrolo[3,4-d]pyrimidin-2,5-diones. The inhibitory
activity of 3,6,7,7a-tetrahydro-1H-pyrrolo[3,4-d]pyrimidin-2,5-dione derivatives towards the poly(ADP-
ribose)polymerase isoforms PARP-1 and PARP-2 was investigated using fluorometric and radiometric assays. The
N1-aryl substituent was found to be crucial in achieving selectivity and high activity against PARP-2.
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