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2. Synthesis and biological activity of thiazole and 4-thiazolidinone derivatives with azole fragments in molecules

Pedepar:

1. ®epyceBud O.-M.B. CuHTe3 Ta 6i0710ri4YHa aKTUBHICTD NOXiJHUX Tia30J1y Ta 4-Tia30JiJMHOHY 3 a30JIbHUMU
¢dparmenTamu y mosiekysiax. — KeanidikauiiHa HayKoBa Ipallsi Ha IpaBax pykonucy. Jucepranis Ha 3006y TTs
cTymeHs foktopa ¢inocodii 3a crenjanbHicTio 226 — GapMatiis, npomuciosa dpapmaliis (22 — OxopoHa 310pOoB's). —
JIbBiBCHKUI HalliOHANBHUII MeIUYHNUI YHiBepcuTeT iMeHi Jlanuna lanunpkoro MO3 Ykpainy, JIbBiB, 2025.
JuceprauiiiHa po6oTa IPUCBSIYE€HA CUHTE3Y HOBUX MOXiJHUX Tia30J1y Ta 4-Tia30JiAMHOHY 3 a30JIbHUMU
dbparmeHTamMu y MOJIEeKyJIax, BUBYEHHIO ix (pi3nko-xXiMiuHUX mapameTpiB Ta 6iosioriyHux BnactuBocTeil. Ha ocHOBI
aHasli3y JiTepaTypHUX IpKepeJl BU3HAYEHO MigX041 Ta METOLU CUHTE3Y LIiIbOBUX CIIOJYK, 3 BUKOPUCTAHHAM
peaxuiit [2+3]-uuknokoHneHcauii, KuboBeHarens, Knaitzena-1limiaTa ta retepo-/linbca-Anbnepa. BcraHoBneHo, 110
NIO€IHAHHS Tia30J1iIMHOHOBOTO ab0 Tia30JIbHOTO (PPArMeHTIB 3 iHOIBLHUAM SIIPOM B OZHii MOJIEKYJIi €

[IepPCIIEKTUBHUM MiZIXO0M [0 MOJIEKYJISIPHOTO AM3aliHy 6i0JI0TiYHO aKTUBHUX CIIOJIYK. BcTaHOB/IEHO, 110 2-((5-



aneTui-4-MeTuITia30-2-is)amino)izoinnomnin-1,3-gioH, 3-(2-(5-anetun-4-meTunriazon-2-
in)rinpasuHininen)inmosnin-2-ox Ta 1-(4-metun-2-(2-((2-penin-1H-inpomn-3-in)meTuneH)rinpasuHin)-riazon-5-
in)eraH-1-0H € epeKTMBHUMMU peareHTaMu y peakuii KoupeHcauii Knsitzena-Iliminra 3 anpaerinamMmu B ymoBax
abCOJIIOTHOTO €TAaHOJIy Ta 32 KAaTaJIiTUYHOI [Iii TpeT-0yThUaTy Kajilo, o J03BOJIsi€ OTpUMaTH cepii 5-(3-
apUJIaKPUIIOiN)-4-MEeTUIITIa30iB 3 i30iH0JIBHUMU Ta iHAOJIBHUMU (PparMeHTaMu y MoJleKyJiax. Baaemonist 5-(3-
apuUJIaKpUIIOi)-4-MeTUITIa30J1iB 3 TiZipasuH-TipaToOM y CEepeLoBULi OLTOBOI IIPUBOIUTD 4O YTBOPEHHS 1O
nipa30J1-Tia30JIbHUX IiOPUIHUX MOJIEKYJI, IO MiATBepIyKeHO cuHTe30M 3-(2-(5-(1-auetnn-5-(4-meTokcudeHin)-
4,5-nurinpo-1H-nipaszon-3-in)-4-meTtunriazon-2-inrinpasuHinigen)ingonin-2-oHy. [TokazaHo, 10 peakLieio
KuroBeHaresis isopofaHiny Ta #oro 3-3amMillleHuX NOXiIHUX 3 cepielo iHgo1-3-KapbaspAerifiB 1pyu BUKOPUCTaHHi
eTUJIeHliaMiHTialleTaTy sIK KaTaji3aTopa B CepeloBUllli €TaHOIy CUHTE30BaHO Psif, S-iHposineH-4-Tiokco-2-
Tia30J1iIMHOHIB, SIK BUXiIHMX reTepOLi€eHiB [JIs1 MOJIEKYJIIPHOrO KOHCTPYIOBAaHHS HOBUX TionipaHo[2,3-d]Tia3oiB B
peakuisx [4+2]-uuknonpueaHanHs. [Tokasano, mo 2-(5-((1H-inpon-3-inm)meTtunen)-4-okco-2-TiokcoTtia3oniguH-3-
in)-3-¢deninnponaHoBi KUCIOTU € NEPCIIEKTUBHUMU MOXiTHUMU [J151 KOHCTPYIOBAHHS CTPYKTYpPU NOTEHLiHUX
IIPOTUMIKPOOHUX areHTiB, 110 IPOJIEMOHCTPOBAHO ifeHTU(IKALli€l0 JBOX CIIOJIYK-XIiTiB 3 CEJIEKTUBHUM €(EKTOM
10710 pegepeHTHOro 6iomniBKOyTBOPIOI0YOro mramy Staphylococcus aureus, a TaKOXX CYTTEBOIO aKTUBHICTIO 100
HepedepeHTHOro HebioIIiBKOyTBOPIoIoYoro mramy Staphylococcus epidermidis, kiHiyHOTO
6iomiBKoyTBOpIOoYoro mramy Staphylococcus aureus, Streptococcus agalactiae Ta Pseudomonas aeruginosa.
[TokaszaHo, IO JOCTiI)KEHHS 3 BAKOPMCTAaHHSIM METOy MOJIEKYJISIPHOI AMHAMIKHU CBiJlUATB IIPO BUCOKY CTPYKTYPHY
cTabinbHICTh KOMILTIEKCY TYyOYIiHY 3 rel-(4aR,7aR,8S)-8-(1H-ingon-3-in)-3,4a,7a,8-
teTparigponipono[3'4":5,6]tionipano[2,3-d]riazon-2,5,7(6H)-TpioHOM, siKa 3ab6e3reuyeTbcsi, B OCHOBHOMY, 32
IOTIOMOTOI0 BOOHEBUX 3B'SI3KiB, sIKi yTBOPIOE CIIOJIYKa-XiT 3 6i0MillleHHI0. Y pe3yJbTaTi CKPUHIHTOBUX JOCIIiI)KEHb
Ha NNPOTUMIKPOOHY aKTUBHICTb BIleplie BCTAHOBJIEHO, 0 5-iHA0iIeHpoAaHiH-3-alKaHKapOOHOBI KUCIOTU
IIPOSIBJISIIOTD CYTTEBUM e(eKT 010 TpaM-TIO3UTUBHUX MiKpOOpraHi3miB (cTadioKokiB Ta CTPENTOKOKIB),
BKJIIOYAIOUU 6i0IJ1iBKOYTBOPIOIOYi Ta HEOIOIIiBKOYTBOPIOIOYI IITaMK, a TakoxX edekT mozo Klebsiella variicola ta

XDR Klebsiella i npo6iotnynoro mramy Lactobacillus fermentum.

2. Fedusevych O.-M.V. Synthesis and biological activity of thiazole and 4-thiazolidinone derivatives with azole
fragments in molecules. - Qualification scientific work in the form of a manuscript. Dissertation for the degree of
Doctor of Philosophy in the specialty 226 - Pharmacy, industrial pharmacy (22 - Health care) - Danylo Halytsky
Lviv National Medical University, Ministry of Health of Ukraine, Lviv, 2025. The dissertation is devoted to the
synthesis of new thiazole and 4-thiazolidinone derivatives with azole fragments in the molecules, the study of their
physicochemical parameters and biological properties. Based on the analysis of literature sources, the approaches
and methods for the synthesis of target compounds using [2+3]-cycloaddition, Knoevenagel, Kleisen-Schmidt, and
hetero- Diels-Alder reactions were determined. It was found that the combination of thiazolidinone or thiazole
fragments with an indole nucleus in one molecule is a promising approach to the molecular design of biologically
active compounds. It was found that 2-((5-acetyl-4-methylthiazol-2-yl)Jamino)isoindoline-1,3-dione, 3-(2-(5-
acetyl-4-methylthiazol-2-yl)hydrazinylidene)indoline-2-one and 1-(4-methyl-2-(2-((2-phenyl-1H-indol-3-
yl)methylene)hydrazinyl)-thiazol-5-yl)ethane-1-one are effective reagents in the Kleisen-Schmidt condensation
reaction with aldehydes under absolute ethanol conditions and under the catalytic action of potassium tert-
butylate, which allows to obtain a series of 5-(3-arylacryloyl)-4-methylthiazoles with isoindole and indole
fragments in the molecules. The interaction of 5-(3-arylacryloyl)-4-methylthiazoles with hydrazine hydrate in
acetic acid medium leads to the formation of pyrazole-thiazole hybrid molecules, which was confirmed by the
synthesis of 3-(2-(5-(1-acetyl-5-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl)-4-methylthiazol-2-
yhhydrazinylidene)indoline-2-one. It has been shown that the Knievel reaction of isorodanine and its 3-substituted
derivatives with a series of indole-3-carbaldehydes using ethylenediamine diacetate as a catalyst in ethanol
medium has synthesized a series of 5-indolidene-4-thioxo-2-thiazolidinones as starting heterodienes for the
molecular design of new thiopyrano[2,3-d]thiazoles in [4+2]-cycloaddition reactions. It has been shown that 2-(5-
((1H-indol-3-yl)methylene)-4-oxo-2-thioxothiazolidin-3-yl)-3-phenylpropanoic acids are promising derivatives for
the design of the structure of potential antimicrobial agents, This was demonstrated by the identification of two



hit compounds with selective effect against the reference biofilm-forming strain of Staphylococcus aureus, as well
as significant activity against the non-reference non-biofilm-forming strain of Staphylococcus epidermidis, clinical
biofilm-forming strain of Staphylococcus aureus, Streptococcus agalactiae and Pseudomonas aeruginosa. It is
shown that the molecular dynamics study indicates a high structural stability of the tubulin complex with rel-
(4aR,7aR,8S)-8-(1H-indol-3-yl)-3,4a,7a,8-tetrahydropyrrolo[3',4": 5,6]thiopyrano[2,3-d]thiazol-2,5,7(6H)-thione,
which is provided mainly by hydrogen bonds formed by the hit compound with the biotarget. As a result of
screening studies for antimicrobial activity, it was first established that 5-indolidenrodanine-3-alkancarboxylic
acids have a significant effect on Gram-positive microorganisms (staphylococci and streptococci), including
biofilm-forming and non-biofilm-forming strains, as well as an effect on Klebsiella variicola and XDR Klebsiella and
the probiotic strain Lactobacillus fermentum.
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