O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U106619

Jep>KaBHHH peecTpaliliHui HoMep: 0121U111935

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 16-12-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: BcraHoB/IeHHS! TEOPETUYHUX ACIIEKTiB KOHCTPYIOBAHHS HOBUX HOBUX TifPa30HOBMICHUX MOXifHUX

a30TUCTUX FeTEPOLMKIIIB SIK iHI6iTOPiB KCAHTUHOKCHUIA31
IToyaTok eramy: 07.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (200 ITIB ¢izuyHOi 0c06H): [HCTUTYT GioOpraHiuHOi XiMii

ta HadToximii im. B. T1. Kyxapsa HauionansHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03563790

Micqesnaxo,rpxeﬂna: ByJI. MypMaHCBKa, 6y1. 1, M. Kuis, 02094, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445599800, 380445585388

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019720

Micue3HaxoO KeHHS: , m. Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedomn: 8 044 234 06 51

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHui 06car ¢piHaHCYBaHHS (THC. IPH.). 65.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi rizgpa3aoHoBMicHI OXifgHI a30TUCTUX reTePOLMKIIIB SIK IOTEHLi}Hi iHr6iTOpY IypUHOBOIO METab0J1i3My

Ha3sBa po6oTH aHIJIilICbKOIO:

New hydrazone-containing derivatives of nitrogen heterocycles as potential inhibitors of purine metabolism

PedepaT ykpaiHCbKOIO:

CraTyMCTUYHI aHi CBi4aTh, 110 MOIMNPEHICT Ta YaCTOTA rilepypUKeMii AJ1s Pi3HUX KpaiH CTAHOBUTD Bifl 8% 10
40% cepepn JOPOCIOTO HACEJIEHHS i MPOJOBXYeE 3poCTaTh. 3rifHo gociuimkeHb 2007-2008 pokiB, y 3,9% HaceneHHs
CIIA BikoM Bif, 20 POKiB BXXe€ BCTAaHOBJIEHO J1iarHO3 [1I0JArpH, a rinepypuKeMis 3yCTpidaeTbcs y 21% HaceneHHs.
[Toxka3HMK NMOMKPEHHS NOJArpy Y KpaiHax €Bpomnu ckinagae 0o 4%. [Ipu uboMy y CBITi Biil3Ha4a€eTbCs 3pOCTAHHS
KiZIbKOCTi BUINAJIKIB rinepypukemii Ta mogarpu 1o 2 pasis 3a gecaTumiTTs. Pag no6iyHux eexTiB BitoMux
JIiKapChKUX IpenapaTiB Ta HU3KU CIIOJIYK 3 iHriOyBaIbHOIO 3[IaTHICTIO 1010 KCAHTMHOKCUIA3! CBiIYNUTh PO
aKTyaJIbHICTb Ta HEOOXiIHICTb POOBKEHHS II0IIYKYy HOBUX iHribiTOPiB pepmeHTy. ToMy, OCHOBHA MeTa 1iiei
po60TH MOJIAra€e y BCTAHOBJIEHH] TEOPETUYHMX ACIEKTiB KOHCTPYIOBAHHS HOBHUX TiIpa30HOBMICHUX NOXiTHUX
a30THUCTUX reTePOLMKIIB K iHri6ITOPIB KCAHTHHOKCUAA3U. [I71s1 HOCSITHEHHS Liei MeTH, po3pobiieHo 6a3y
BipTyaJIbHUX TiIpa30HOBMiCHUX IOXiIHUX a30TUCTUX reTEPOLMKIIIB Ta IPOBEJEHO KOMITIOTEPHUI CKPUHIHT 32
IOTIOMOTOI0 MOJIEKYJISIPHOTO NOKIHTY. Ha OCHOBI OTpMMaHMX IaHUX BifliopaHo 10 CIIOJYK M1 CUHTE3y Ta
TE€CTyBaHHA in vitro. CUHTE30BaHO HOBI riipa3sOHOBMICHI reTepPOLVKIIM LIJISIXOM a303'€JHAHHS [1ia30HI€BUX COJIEN
napa- i Meta-amiHO6€H30MHOi KUCJIOTH Ta €CTePiB alleTOOLTOBOI KUCJIOTH i 3aMillleHUX Iipa30JIOHiB.
Oxapakrepn3oBaHo ix cTpykTypu metogom SIMP 1H i 13C, a TakoX XxpoMaTo-mac-creKrpoMeTpieto. OLiHEHO in vitro
3ATHICTb CUHTE30BAHMX CIIOJIYK iHIi6yBaTH aKTMBHICTh KCAHTUHOKCUAA3U. BU3HAY€HO [1Bi IEPCIEKTUBHI CIIOJYKU
ILJIS1 IOAAJIBIINX TOC/IIKEHD Ta CTPYKTYPHOI ONTUMI3alii. BCTaHOBJIEHO, 0 HAaMaKTUBHILII IiApa3oOHOBMICHI MOXigHI

3 [1ipa30JI0HOBUM (ParMeHTOM iHTi6YI0Th KCAHTMHOKCHIA3y 32 3MilllaHUM MEXaHi3MOM.

Pedepar aHIJ1iHCBKOIO:

Statistics show that the prevalence and incidence of hyperuricemia in different countries ranges from 8% to 40%
among the adult population and continues to grow. According to a 2007-2008 study, 3.9% of the US population
over the age of 20 is already diagnosed with gout, and hyperuricemia occurs in 21% of the population. The
prevalence of gout in Europe is up to 4%. At the same time, the number of cases of hyperuricemia and gout has
been increasing worldwide up to 2 times per decade. A number of side effects of known drugs as well as a number
of compounds with xanthine oxidase inhibitory activity indicate the relevance and need to continue the search for
new enzyme inhibitors. Therefore, the main purpose of this work is to establish theoretical aspects of the design of
new hydrazone-containing derivatives of nitrogen heterocycles as xanthine oxidase inhibitors. To achieve this
goal, a database of virtual hydrazone-containing derivatives of nitrogen heterocycles was developed and computer
screening was performed using molecular docking. Based on the obtained data, 10 compounds were selected for
synthesis and in vitro testing. New hydrazone-containing heterocycles were synthesized by azocoupling of
diazonium salts of para- and meta-aminobenzoic acid and esters of acetoacetic acid and substituted pyrazolones.
Their structures were characterized by 1H and 13C NMR, as well as by chromato-mass spectrometry. The in vitro
ability of the synthesized compounds to inhibit xanthine oxidase activity was evaluated. Two promising
compounds for further research and structural optimization have been identified. It was found that the most
active hydrazone-containing derivatives with a pyrazolone moiety inhibit xanthine oxidase activity in accordance
with mixed type of inhibition mechanism.

Inpexc YIK: 547.7/.8, 577.15, 547:577.152.1

Koau TemaTHYHHUX PyOpHK: 31.21.27, 31.27.17



KepiBHUKH po6OTH

BiacHe IlIpizBuie Im'a I10-6aThKOBI: Bysnenko Biagucinas Mukonaitopud
HayKoBHH CTYIiHB: K.X.H.

BueHe 3BaHHS:

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: CuHTE3 Ta XapaKTEPUCTHKA IiJPa30HOBMICHUX MOXIZHUX a30TUCTHX T€TEPOLMKIIIB.

Ou1iHKa rifipa30HOBMiCHUX MOXiTHUX a30TUCTUX T€TEPOLMKIIIB in Vitro 4K iHribiTOpiB KCAHTUHOKCUAA3U.

Ha3zpa HTII anrsiiicbKo0: Synthesis and characteristic of hydrazone-containing derivatives of nitrogen

heterocycles. In vitro evaluation of hydrazone-containing heterocycles as inhibitors of xanthine oxidase.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: GioopraiuHa ximisi, papmaxosorist

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Po3po6ieno 6a3y BipTyasbHUX Tipa30HOBMICHUX MOXIIHUX a30TUCTUX TETEPOIMKIIIB Ta IPOBEIEHO
KOMITIOTEPHUI CKPUHIHT 32 IOIIOMOTOI0 MOJIEKYJISIPHOTO NOKiHTY. BiniopaHo 10 NOTEHLiITHO aKTUBHUX CIIOJIYK [JIs1
CUHTE3y Ta TECTYBAaHHY in vitro. CHHTE30BaHO HOBI TiZipa30HOBMICHI reTEPOLUKIIN HIJISIXOM a303'€JHaHHS
nia30Hi€EBUX CcoJiel mapa- i MeTa-aMiHOGEH30MHOI KUCJIOTH Ta €CTEPIB alleTOOITOBOI KMCJIOTH i 3aMillleHUX 1Mo 2 Ta 5
II0JIOKEHHIO Nipa30JI0HiB. [IpoleMOHCTPOBAHO in Vitro 34aTHICTb HOBUX CHUHTE30BaHUX CIIOJIYK iHribyBaTH
aKTUBHICTb KCAHTMHOKCHA3U. BU3HaU€HO [Bi NEPCNEKTUBHI CIIOJIYKU 1171 MOAABUINX JOCIIKEHb Ta CTPYKTYPHOI
onTuMizatii. BctaHOBJIEHO, [0 HAMAKTUBHIIII rifpa3oHOBMIiCHI NoXigHi 3 nipazosoHoBuM ¢parmeHToM ((Z)-4-(2-(5-
okco-1,3-nudeHnin-1,5-nurinpo-4H-nipason-4-ininen)rinpasuHin)deHsoiHa kucsuoTa Ta (Z)-4-(2-(5-Oxco-1-deHin-
3-(tiopen-2-im)-1,5-gurigpo-4H-niipasosn-4-inigeH)rigpa3nHin)6eH30MHA KACJIOTA) iHT6YI0Th KCAHTUHOKCH1A3y 3a

3MilllaHM MEeXaHi3MOM.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 310POB' HACENIEHHS,

e(eKTUBHOCTI [AiarHOCTUKY Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:
Cno>kuBavi NpoayKIii: Haykosi ycranosu, ycranosu HAH Vkpainu, Yeranosu MO3 Vkpainu
IlepcrieKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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