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Kopg 3a €IPIIOY: 02010793

Micue3HaxoaKeHHS: ByJI. [lekapchka, 6ya. 69, M. JIbBiB, JIbBiBCcbKa 0041., 79010, YkpaiHa
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BYU€HOI paaH (pa30Boi clieniasizoBaHol BYEHO1 pazu): /1 35.600.02

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOH: JIbBiBCHKUIT HAI[IOHAJIBHUI MEIUIHUI yHiBEepCUTET iMeHi

Hanwnna 'aaunbKoro

Kopg 3a €IPIIOY: 02010793

Micue3HaxoaKeHHS: ByJI. [lekapchka, 6yA. 69, m. JIbBiB, JIbBiBCbKa 0041., 79010, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBJIiHHﬂ: MiHicTepcTBO OXOPOHM 300POB 'Sl YKpaiHu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOM: JIbBiBCHKMII HAL[IOHAbHUI MEIMYHUI YHIBEPCUTET iMEHi
Hanwumna lanuibKoro

Kopg 3a €IPIIOY: 02010793

Micuesnaxo,szeHHﬂ: ByJL [lexapchka, 6yz. 69, M. JIbBiB, JIbBiBCbKa 00151., 79010, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepPCTBO OXOPOHH 3/10POB's YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 76.31.30

Tema guceprauii:
1. 4-Tia305iAMHOHY Ta CIIOPigHEH] reTepOLMKIY B AU3alHI IPOTUNIAPAa3UTAPHUX Ta IPOTUNYXJIMHHUX areHTIB SIK

110J1ipapMaKOJIOTIYHUX JIIKOTIOIOHUX MOJIEKYIL.

2. 4-Thiazolidinones and related heterocycles in the design of antiparasitic and antitumor agents as
polypharmacological drug-like molecules.

Pedepar:

1. O6’exT - Au3ailH CTPYKTypU, METOAU CUHTE3Y, XiMiuHi, Ppi3nKo-XiMiuHi Ta 610JI0TiUHI BTaCTUBOCTI, 3aJI€KHICTb
CTPYKTypa-aKTUBHICTb; IPOrHO3YBaHHS 11071i()apMaKoJIOTiYHUX BJIaCTUBOCTEN; MEXaHi3MU pealizallii 6ioy10riyHux
edexTiB 5-eH-4-Tia30J1iINHOHIB, TIONiPaHOTIA30J1iB Ta CIIOPiIJHEHNUX e TEePOLUKIIYHUX CUCTEM; META -
CIIPSIMOBAHMH [M3aMH Ta CUHTE3 HOBUX MOXiIHUX 5-eH-4-Tia30/iINnHOHIB, Tia30J1iiMHOH /Tia3071-
iHgoJs/imMifgazoTiania3oybHUX FiOPUAHUX MOJIEKYJI, Tia30IBMICHMX NOJMILUKIIYHUX CIIOJIYK Ta iX 6ioi30cTepHUX
KOH'IOTaTiB SIK IOTEHLIMHUX «TKONOLiOHNX MOJIEKYJI» i3 MosidapMaKoJIOTiYHUM NPo@isneM, 0 BKIIOYaAE
IPOTUIYXJIMHHY, IPOTUIIAPA3UTapHY Ta aHTUMIKPOOHY aKTUBHICTb; METOIU - KJIACUYHOTO OPraHiYHOTrO CUHTE3Y,

CHHTe3y i3 3aCTOCYyBaHHSIM MiKPOXBUJIBOBOIO OIIPOMiHEeHHs; Gi3UKO-XiMiuHI METO[IM aHaJIi3y CTPYKTYPH, in silico i



CTaTUCTUYHI MeTonr, papMaKoJIOTiuHi AOCIIPKEeHHS in vitro Ta in vivo, cTaTUCTUYHI; HOBU3HA — OBGIPYHTOBAHO
[IpUKJIaJHE 3HaYEHHS 110J1iapMaKoIoOriqHOro MifXoay y po3po0Lii IiKONoAiGHUX MOJIEKYJI SIK
aHTUINposipepaTUBHUX areHTiB i3 O BIIIHOIO IPOTUIIAPA3UTAPHOIO Ta,/YM IPOTUITYXJIMHHOIO aKTUBHOCTIMU. Ha
OCHOBI METO/IiB CTATUCTMYHOI OLIHKM 3aJIEXKHOCTI [1apaMeTPiB IIPOTUTPUIIAHOCOMHOI Ta IIPOTUIYXJIMHHOI
AKTMBHOCTI, BCTAaHOBJIEHOI [I7I5 CIIOJIYK i3 [TOABIMHOIO Ji€10, pO3p06I€HO MaTEMATUYHY MOJIEJIb [71sl IPOTHO3YBAHHS
MIPOTUITYXJIMHHOI Aii Tia30JigMHOHIB 010 Pi3HUX JIiHIA paKy Ha OCHOBI iX IPOTUTPUNIAHOCOMHOI aKTUBHOCTI.
Po3po6s1€HO METOAMKY OTPUMAaHHS Ta CTPYKTYPHOI (QyHKIioHai3alii NoXifHUX 2-TiOKCO-4-Tia30/liqHOH-3~
KapOOHOBUX KUCJIOT, SIKi TPOSIBJISIIOTh CYTTEBY IIPOTUTPUIIAHOCOMHY, aHTUJIEMIIMAHIO3HY 1 TPOTUITYXJIMHHY
aKTUBHICTb. Y paMKax riopua-¢apmako@opHOro minxony ofepskaHo Tia3oJ1/Tia30iLoH-
deHiniHmoa/iMigasoTiaziazonbHi riopyuay i3 BUCOKO TPUMAHOLMIHOK Ta aHTUJIENIIIMAaHIO3HOI0 aKTUBHICTIO.
CuHre3o0BaHO HOBi N-3aMilleHi MoxifgHi i30TioxpomeHoTia3osiB Ta 9-apusn(retepu)-
a3aTeTPaALMKIOTETPANELIEHOHIB-6, OCIIIKEHO X aHTUTPUIIAHOCOMHY 1it0. CHHTE30BaHO PSIU PONAHIH-
iH70IKapOOHOBUX KUCJIOT Ta iX MOXiAHUX i BUiZIEHO METUIOBUM ecTep 5-ditoopo-3-(4-0Kco-2-TiOKCOTia30iInH~
S5-inipenmerun)-1H-inno5-2-KapOoOHOBOI KUCJIOTH i3 MIKPOMOJIIPHUM cepelHiM 3HaueHHIM GIS0 mozo Beiei
naHeJsi pakoBUX JiHill. CUHT€30BaHO Psifl HOBUX S-apuiifeH-2-(4-rinpoxkcudenin)aminoriazon-4(5H)-oHiB, g
SIKMX BCTAHOBJIEHO CEJIEKTUBHY NIPOTUJIEMKEMIUHY aKTUBHICTb. Pe3ysibTaTu - OBEI€HO MOBIlHY
IIPOTUIIAPA3UTAPHY Ta IPOTUIYXJIMHHY aKTUBHOCTI Tia30/1iIMHOH-T1ipa30J1iHOBUX Ti6pUAHUX MOJIEKYJ. [Ij1s1 psny
TionipaHoTia3o0J1iB Brieplie BCTAHOBJIEHO NPOTUTPUIIAHOCOMHY Ta NPOTUJIEMIIMAHIO3HY aKTUBHICTb. BCcTaHOB/IEHO
inribyBanHs nosimepusanii TyOysIiHy sSIK OIMH 3 M€XaHi3MiB peaizallii TPOTUITYXJIMHHOTO €(EKTiB S-apuilifgeH-2-
amiHoTiazo1-4(5H)-oHiB. Ha ocHOBI norau6eHux 6i0y10TiYHUX NOCTiIKeHb OOIPYHTYBaHO, 110 METUJIOBUIL ecTep 5-
d00po-3-(4-okco-2-TiokcoTiazonianH-5-inigeHmeTin)-1H-iHn051-2-Kap60HOBOI KUCJIOTH iHIYKY€E alloITO3 YEPE3
Kacra3 3-, PARPI- ta Bax-npoTeiH-3asiexHi MIIXy Ta Cripu4yrHse nowmkoakenusa JHK y kiitnHax
renaTolenosipHoi kapiimHomu HepG2. InerTudikoBaHi noxigHi 5-aMiHOMeTUTieH-poIaHiH-3-TTPOMaHOBOi
KUCJIOTH, 2-(5-in1igeH-4-0KCo-2-TiOKCOTia30iAuH-3-1/1)-CyKMHIMIZiB Ta S-amMiHOMeTunigeH-2-inigen-3-¢peHin-4-
Tia30JIiAMHOHY K BUCOKOAKTUBHI NpoTurpu6kosi (Candida albicans) Ta npotumikpo6Hi (Staphylococcus aureus)
areHTy; BIIPOBAJI)KEHO — Y HAYKOBUI MIPOLEC 3aKJIaiB BUILOI OCBiTY; rayny3b - ¢papmaliis

2. Object - structure design, synthetic methods, chemical, physicochemical and biological properties, structure-
activity relationship; prediction of polypharmacological properties; mechanisms of biological effects realization of
5-ene-4-thiazolidinones, thiopyranothiazoles and related heterocyclic systems; aim - directed design and
synthesis of new derivatives of 5-ene-4-thiazolidinones, thiazolidinone /thiazole-indole /imidazothiadiazole hybrid
molecules, thiazole-containing polycyclic compounds and their bioisostere conjugates as potential "drug-like
molecules" with polypharmacological profile including anticancer, antiparasitic and antimicrobial activity; methods
- classical organic synthesis, synthesis using microwave irradiation; physico-chemical methods of the structure
analysis, in silico and statistical methods, in vitro and in vivo pharmacological studies; novelty - an applied value of
the polypharmacological approach in the development of drug-like molecules as antiproliferative agents with dual
antiparasitic and /or antitumor activities is substantiated. Based on the methods of statistical evaluation of the
dependence of the antitrypanosomal and antitumor activity parameters established for double-acting compounds,
a mathematical model was developed to predict the antitumor effect of thiazolidinones on different cancer lines
based on their antitrypanosomal activity. Methods for the synthesis and structural functionalization of 2-thioxo-4-
thiazolidinone-3-carboxylic acid derivatives, which exhibit significant antitrypanosomal, antileishmanial and
antitumor activity had been developed. The thiazole /thiazolidone-phenylindole /imidazothiadiazole hybrids with
high trypanocidal and antileishmanial activity were synthesized within the hybrid-pharmacophore approach. New
N-substituted derivatives of isothiochromenothiazoles and 9-aryl(heteryl)-azatetracyclotetradecenones-6 were
synthesized, their antitrypanosomal activity was studied. Series of rhodanine-indolecarboxylic acids and their
derivatives were synthesized and 5-fluoro-3- (4-oxo-2-thioxothiazolidin-5-ylidenemethyl)-1H-indole-2-carboxylic
acid methyl ester with micromolar mean of GI50 values against whole cancer lines panel was identified. A number
of new 5-arylidene-2-(4-hydroxyphenyl)-aminothiazol-4(5H)-ones had been synthesized, for which selective
antileukemic activity was established. Results - double antiparasitic and antitumor activity of thiazolidinone-



pyrazoline hybrid molecules has been proved. For a number of thiopyranothiazoles, antitrypanosomal and
antileishmanial activity was established for the first time. Inhibition of tubulin polymerization has been established
as one of the mechanisms of antitumor activity of 5-arylidene-2-aminothiazol-4(5H)-ons. Based on the in-depth
biological studies, it was substantiated that 5-fluoro-3-(4-oxo-2-thioxothiazolidin-5-ylidenemethyl)-1H-indole-2-
carboxylic acid methyl ester induces apoptosis via caspase 3-, PARP1- and Bax- protein-dependent pathways and
causes DNA damage in HepG2 hepatocellular carcinoma cells. Derivatives of 5-aminomethylidene-rhodanine-3-
propanoic acid, 2-(5-ylidene-4-oxo-2-thioxothiazolidin-3-yl)-succinimides and 5-aminomethylidene-2-ylidene-3-
phenyl-4-thiazolidinone had been identified as highly active antifungal (Candida albicans) and antimicrobial
(Staphylococcus aureus) agents; introduced - into the scientific process of higher education institutions; branch -
pharmacy.
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rOJIOBYIOYOTO Ha 3acCiiaHHi
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3imeHkosckuil bopuc CeMeHOBUY

3imeHkoBckui bopuc CemeHoBNY



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




