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Pedepar:

1. Bniepiie BCTaHOBJIEHO, 10 KAPOOKCUIbOBAHI XaJIKOHU, 10 MIiCTSITh IiIPOKCHA-, METOKCH- T2 €TOKCU-TPYIHU B KiJIbIii
A, A3,9-romoizodaBoHOInN i P1aBOH € CYyOMIKPOMOJISIPHMMU iHTi6iTOpaMy KCAaHTMHOKCUA3H, OibLI NOTYKHUMH,
HiXX KapboKcuiboBaHi A2,3-romoi30]p1aBoHOIAN, TUTIIPOXATKOH, OKCA-AUTITPOXAJKOHU i OKCa roM0oi30(aaBoHOiI,
AHaJi3 B3a€MO3B’13Ky CTPYKTYpa-aKTUBHICTb CBiJJYUTh IIPO Te€, 110 HASIBHICTh XaJIKOHOBOTO, A3,9
roMoi30()JIaBOHOIZHOTO 260 (PJIABOHOBOTO CKadoJLy Ta KAPOOKCUIIBHOI FPYNU € BXJIMBUMU 1151 iHT1OyBaHHS
€H3UMY. AHTMOKCUAHTHI BJIaCTUBOCTI KAPOOKCUIJILOBAHUX XaJIKOHIB i criopinHeHux (yiaBoHOIAiB 6yiy BU3HAYEH]
IIJIIXOM BUMipIOBaHHS BIUIMBY CIIOJIYK Ha CTYIIiHb IEPETBOPEHHS [e30KCupro03u B peakuii @eHnTona. 3rigHo 3
OTPUMaHMMU JAHMMU, HAalKpally aKTUBHICTb BUSIBUIM [I€SIKi XaJIKOH-4-KapOOHOBI KACJIOTH, OKCA-UTiIPOXaIKOH-
4-kap6oHOBa KUCJIOTA, A2,3-TOM0i30()1aBOHOI-40-KapOOHOBA KUACJIOTA Ta 40-KapOoKcu-7-MeToKcu(aBoH. [1pu

IIbOMY aKTHBHICTb yCiX CIIOJIyK OyJia BULIO0, HiXX Y TPOJIOKCY SIK €TaJIOHHOI'0 aHTHOKcUaHTy. KineTnyHi



IOCJIiIKeHHS ITPOBeIeHi AJ1s1 060X iHTibiTOPIB CBigUaTh PO Te, IO iX CIIOPiAHEeHICTh 1O CalTiB 3B'sI3yBaHHS Ha
[IOBEPXHI BiJIbHOTO €H3MMY 3HaYHO BUIIA, HDK O €H3UM-CYyOCTPAaTHOrO KOMILJIEKCY. [I71s IPOrHO3YBaHHS CIIOCO0iB
3B'sI3yBaHHS HTi6ITOPIB 3 aKTMBHMUM LIEHTPOM KCaHTUHOKCHZA31 0yJI0 IPOBEAEHO MOJIEKYJISIPHUI AOKIHT. 3TifHO
OTPUMAaHUX Pe3yJbTATiB, KAPOOKCUIIbHI IPYNU XaJIKOH-4-KapbOHOBOI KMCIOTH i A3,9-romoizodpiaBoHoOin-40-
Kap60oHOBOi kKuc10TH (E-i30MepH) yTBOPIOIOTh BOAHEBI 3B’13KM i3 3aymmimkamu aminokucaot Arg880 i Thr1010.
[Mosuwii B-kineup crosyk cTabinisyloTbCsl -7 CTEKIHTOBUMU B3aeMOZisiMU i3 3anmuikom Phe914. ATomu KUCHIO
KapOOHIJIIBHUX IPYIl XaJlKOHY Ta A3,9-romMoi30(1aBOHOINY MalOTh NIOAi0HI OpieHTallii, IpY IbOMY A-KiJbLis XaJIKOHY i
A3,9-romoizo¢1aBoHOINY po3TalloBaHi B rifpodoO6Hill 06J1aCTi, siKa yTBOpeHa aMiHOKUCJIOTHUMMU 3aJIUIIKaMU
Leu648, Met770, Lys771, Leu873, Phel013 i Leul014, 3 BigMiHHOCTSIMU B CITIOCO0aX 3B'SI3yBaHHSI 3aJI€KHO Bif,
CTPYKTYypH iHribiTopa. Pe3ysnbTaTu auceprauiiiHoi po6oTu (OpMyIOTh HOBi 3HAaHHS IIPO CTPYKTYPY Ta iHribyBasbHYy
31aTHICTb HOBUX iHTi6iTOPiB KCAHTMHOKCUAA3Y, IO MOXKE OYTU MigIPYHTSM [JIs1 CTBOPEHHS €(PEKTUBHUX i
CEeJIeKTUBHUX iHTibITOPIB L[bOT0 €H3UMY, Cepe]l IKUX KapOoKCUIIbOBaHi (p1aBOHOINY Ta iX CTPYKTYpHi aHanory, a
TaKOX KapOOKCUIbOBaHI MOXiAHI a30TUCTUX reTeponuKiIiB. HOBi 3HaHHS, OTpUMaHi B 1ill 06J1aCTi 6i00praHiyHO1
XiMii, JE€MOHCTPYIOTh MO>KJIMBOCTI BUKOPUCTAHUX IiIXOiB 171 MOAAJBLIOrO AU3alHY iHri6iTOPiB KCAHTUHOKCUIA3H,

CIIPAMOBAaHOMY Ha CTBOPDEHHS JIiKiB.

2. For the first time, it was established that carboxylated chalcones containing hydroxy, methoxy, and ethoxy
groups in ring A, as well as A3,9-homoisoflavonoids and flavone are submicromolar inhibitors of xanthine oxidase,
more potent than carboxylated A2,3-homoisoflavonoids, dihydrochalcone, oxa-dihydrochalcones and oxa-
homoisoflavonoid. Structure-activity relationship analysis suggests that the presence of a chalcone, A3,9-
homoisoflavonoid or flavone scaffold and a carboxyl group are important for enzyme inhibition. Antioxidant
properties of carboxylated chalcones and related flavonoids were determined by measuring the effect of the
compounds on the degree of conversion of deoxyribose in the Fenton reaction. According to the obtained data,
some chalcone-4-carboxylic acids, oxa dihydrochalcone-4-carboxylic acid, A2,3-homoisoflavonoid-4no-carboxylic
acid, and 4o-carboxy-7-methoxyflavone showed the best activity. At the same time, the activity of all compounds
was higher than that of trolox as a reference antioxidant. Kinetic studies conducted for both inhibitors indicate
that their affinity for the binding sites on the surface of the free enzyme is much higher than that for the enzyme-
substrate complex. Molecular docking was performed to predict the binding mode of inhibitors to the active site of
xanthine oxidase. According to the obtained results, carboxyl groups of chalcone-4-carboxylic acid and A3,9
homoisoflavonoid-4n-carboxylic acid (E-isomers) form hydrogen bonds with amino acid residues Arg880 and
Thr1010. The positions of the B-rings of the compounds are stabilized by n-n stacking interactions with the Phe914
residue. The oxygen atoms of the carbonyl groups of chalcone and A3,9-homoisoflavonoid have similar
orientations, while the A-rings of chalcone and A3,9-homoisoflavonoid are located in the hydrophobic region
formed by amino acid residues Leu648, Met770, Lys771, Leu873, Phel013, and Leul014, with differences in binding
modes depending on the structure of the inhibitor. The results of the dissertation form new knowledges about the
structure and inhibitory capacity of new inhibitors of xanthine oxidase, which can be the basis for the creation of
effective and selective inhibitors of this enzyme, including carboxylated flavonoids and their structural analogues,
as well as carboxylated derivatives of heterocyclic compounds. The new knowledge gained in this area of
bioorganic chemistry demonstrates the potential of the approaches which can be used for further drug design.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKHU: QyHnameHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUYHOT 0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICbKOTO NIOTEHLjaNy 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiJIbCTBA i Aep>kaBu

CrpareriyHuii NpiopUTETHUH HaNIPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIIA
TPaHCIIOPTYBaHHS €HEPTil, BIPOBAIKEHHS eHeproepeKTUBHUX, pecypco30epiraiourx TeXHOJIOTil, OCBOEHHS

aJIbTEPHATUBHUX IPKEPEJI eHeprii
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