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1. CuHTe3 Ta BIACTUBOCTI S-NOXigHUX 4-aMiHO-5-(5-R-nlipa3osn-3-in)-1,2,4-Tpuazosn-3-Tiosny Ta NPOAYKTIB ixX
XiMiYHUX [IEPETBOPEHD

2. Synthesis and properties of S-derivatives of 4-amino-5-(5-R-pyrazol-3-yl)-1,2,4-triazole-3-thiol and products of
their chemical transformations

Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYE€HA KOMIJIEKCHOMY JOCJIiIDKEHHIO IPAKTUYHO 3HAYMMUX METO/IiB CUHTE3Y
6i0aKTHMBHUX CIIOJIYK B PsiAy S-TIOXifHUX 4-amiHo-5-(5-R-nipazosn-3-in)-1,2,4-Tpuasos-3-Tiosy i NpOJYKTIB ix
XiMi4HOi TpaHcpopMallii, a TAKOX CTPATETil OIMYKyY 6i0JI0TiYHO aKTUBHUX areHTIB 3 IOTEHLINHOK0
IIPOTUMIKPOOHOIO, IPOTUTPUOKOBOIO, IPOTU3ANaIbHOI, AHTUOKCUJAHTHOIO AKTUBHICTIO, BCTAHOBJIEHHIO IEBHUX
3aKOHOMIpHOCTEeH «CTpyKTypa-6ioJioriyHa Jiisi», BUSIBJIEHHIO OIITUMAJIbHUX HAIPsIMiB XiMiuHOI Mopudikaliii 3 MeToo
nifgBUIEeHHS (apMaKOJIOTIYHUX XapaKTEPUCTHUK Ta MOJAJbIIMM PEKOMEHAALISIM 1OMI0 CIIOJIYK, SIKi MOXKYTb OYyTU
KaHAUaTaMHU [JIs CTBOPEHHS 6i0JI0riyHO akTUBHOI cy6cTaHIii. Barome 3HayeHHs Liei po60TH MOJISITa€ B TOMY, 110

BOHA PO3LIMPIOE MOKJIMBOCTI Ta CTBOPIOE NIOAATKOBI II€PCIIEKTUBY [1J1s1 [10JAJbIINX AOCIIIKEHb y cdepi po3podKu



MIOTEHLIMHYX JIIKapChKUX NpenapariB. IHHOBallilHiI 3HaHHS, OZlepKaHHI B XOJli BAKOHAHHS IV CEPTALiMHOTO
IOCJIIKeHHSI, MOXKYTb CTaTH LIIHHUM BHECKOM Y PO3BUTOK Cy4acHoOi MenuuuHu Ta papmatii. B xozni mposeneHoro
IOCTiIKeHHs 6ys10 ofep>kaHo 81 CrlosyKy, sIKi O0yJiv nifnaHi 6i010riYHOMY TECTYBAHHIO 1715 OL[iHKY iX rOCTpOi
TOKCUYHOCTI, IPOTMMIiKPOOHOI, IPOTUTPMOKOBOI, aHTMOKCUIAHTHOI Ta aHAJIT€TUYHOI aKTUBHOCTI. 3 LJUX CIOJIYK
OyJ10 BUAisIeHO Han6inbI akTuBHI. KpiM 11boro, 6ysu BUSIBJIEH] [1€BHi 3B'13KM MK XiMiUHOIO CTPYKTYpOIO Ta
6i0JIOTIYHOIO AKTHBHICTIO IUX PEYOBUH. [IJisl MOJaNbIINX MOTrInbaeHnX HGapMaKoJIOTiYHUX MOCiKeHb
PEKOMEH0BAHO 2 CIIOJIYKH, sIKi IPOSIBIIS/IA HAaWBUIIMI IIOTeHIias 6iosoriyHoi aktiBHOCTI. Cepeq, HUX i3onportin 6-
(2,6-puxnopodenin)-3-(3-metunmnipazon-5-in)-6,7-nurinpo[1,2,4|tpuazono[3,4-b][1,3,4]tiaia3uH-7-€TaHOAT, IKUU
IIPOSIBJISiE IPOTUTPUOKOBY Iil0 Ta IPOJEMOHCTPYBAB 330BIJIbHI [IOKAa3HUKY aHAJIT€TUYHOI aKTUBHOCTI Ta (6-(2,6-
IyxyiopodeHin)-3-(3-meTunnipason-5-in)-6,7-gurigpo[1,2,4]-Tpuaszono[ 3,4-b][1,3,4]riagiazun-7-
inm)(¢peHin)MeTaHOH, SIKUH BUCTYIIUB IOTEHLIIHMM aHTMOKCHUIAHTHUM areHToM. HaBepeni noxinxi 1,2,4-tpuasoiny
SIBJISIIOTBCS TIEPCIIEKTUBHUMY KaHIUaTaMU JJIs1 YOOCKOHAJIEHHS, TOJaJIbIIOTO BUBYEHHS i MallbyTHROI pO3pOOKHU

HOBUX 3aC00iB TepareBTUYHOIO CIIPSIMyBaHHSI.

2. The dissertation is devoted to a comprehensive study of practically significant methods for the synthesis of
bioactive compounds in a number of S-derivatives of 4-amino-5-(5-R-pyrazol-3-yl)-1,2,4-triazole-3-thiol and their
chemical transformation products, as well as strategies for finding biologically active agents with potential
antimicrobial, antifungal, anti-inflammatory, antioxidant activity, establishing certain regularities "structure-
biological action", identifying optimal directions of chemical modification in order to improve pharmacological
characteristics and further recommendations about connections, which can be candidates for creating a
biologically active substance. The significant importance of this work is that it expands opportunities and creates
additional prospects for further research in the development of potential drugs. Innovative knowledge gained in
the course of dissertation research can become a valuable contribution to the development of modern medicine
and pharmacy. In the course of the study, 81 compounds were obtained, which were subjected to biological testing
to assess their acute toxicity, antimicrobial, antifungal, antioxidant and analgesic activity. Of these compounds, the
most active ones were isolated. In addition, certain connections were found between the chemical structure and
biological activity of these substances. For further in-depth pharmacological studies, 2 compounds that showed
the highest potential for biological activity are recommended. Among them there is isopropyl 6-(2,6-
dichlorophenyl)-3-(3-methylpyrazol-5-yl)-6,7-dihydro[1,2,4]triazolo-[3,4-b][1,3,4]thiadiazin-7-ethanoate, which
exhibits an antifungal effect and has demonstrated satisfactory indicators of analgesic activity and (6-(2,6-
dichlorophenyl)-3-(3-methylpyrazol-5-yl)-6,7-dihidro[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)(phenil)-methanon,
which acted as a potential antioxidant agent. These derivatives of 1,2,4-triazole are promising candidates for
improvement, further study and future development of new therapeutic agents.

Jep>kaBHH# peecTpanifiHuii Homep JiP: 0118U007143

IIpiopuTeTHHH HanpsSIM PO3BHTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIUHOr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 17151 3a0€e3Me4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKpAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY
CYCIIiIbCTBA i Jep>KaBu

CrpaTeriyHuii NpiopUTETHUH HANIPSIM iIHHOBALiMHOI Ais1JIbHOCTI: BrpoBa/KEeHHs HOBUX TEXHOJIOTIi

Ta 06J1aJHAaHHS 1J151 SIKICHOrO MeJJMYHOTr0 0OCIyTOBYBaHHS, JIiKyBaHHSI, (papMalleBTUKU
ITizcyMKH JOCIiI>KeHHSI: HoBe BUpilIEHHS aKTyalbHOTO HAYKOBOTO 3aBIaHHSI
ITy6ostikamii:
e Fedotov S. O., Hotsulia A. S. Synthesis and propertiesof S-derivatives of 4-amino-5-(5-methylpyrazol-3-yl)-

1,2,4-triazole-3-thiol. AkTyasnpHi nuTaHHs papMaLeBTUYHOI i MeIUYHOI HayKu Ta npakTuky. 2021. T. 14, N2 3. C.
268-274.



e Fedotov S. O., Hotsulia A. S., Panasenko O. I. Synthesis and properties of some 3-(5-(4-
methoxyphenyl)pyrazol-3-yl)-6-R-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazoles. AkTyanbHi MUTaHHS
dapmaneBTUYHOI i MeIMYHOI HayKu Ta npaktuku. 2022. T. 15, N¢ 2. C. 117-122

e Fedotov S. O., Hotsulia A. S. Synthesis and properties of 3-(ethylthio)-9-methyl-6-(alkylthio)pyrazolo[1,5-
d][1,2,4]triazolo[3,4-f][1,2,4]triazines. AkTyanbHi nUTaHHS PapMaLeBTUYHOI i MEJUYHOI HAYKU Ta IPAKTUKHU.
2022. T. 15, N2 3. P. 227-234.

e Fedotov S. O., Hotsulia A. S. Synthesis and properties of S-alkyl 4-amino-5-(5-(3-fluorophenyl)-pyrazol-3-yl)-
1,2,4-triazole-3-thiol derivatives. AkTyasnpHi nuTaHHs (papMaLeBTUYHOI i MEIUYHOI HAyKU Ta NPakTuKU. 2023.
T.16, N2 1. C. 5-11.

e Fedotov S. O., Hotsulia A. S. Synthesis and propertiesof 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-
6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid and its salts. AkTyanbHi nuTaHHS
dapmaneBTryHOi i MeguyHOI Hayku Ta npaktuku. 2023. T. 16, N2 2. C. 121-129.

¢ Fedotov S., Gotsulya A., Zaika Y., Brytanova T. Design, synthesis and molecular docking of some derivatives of
9-methylpyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]triazine-3-thiol. Journal of Faculty of Pharmacy of Ankara
University. 2023.Vol. 47, N2 2. P. 336-348.

e Karpun Y., Fedotov S., Khilkovets A., Karpenko Y., Parchenko V., Klochkova Y., Bila Y., Lukina I., Nahorna N.,
Nahornyi V. An in silico investigation of 1,2,4-triazole derivatives as potential antioxidant agents using
molecular docking, MD simulations, MM-PBSA free energy calculations and ADME predictions. Pharmacia.
2023.Vol. 70 (1). P. 139-153

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILISI: meToau, TEOPi, rinoresu

ConiasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NomyK 6i0JI0NYHO aKTUBHUX areHTiB 3 MOTEHI[iHO0

IIPOTUMIKPOGHOIO, IPOTUIPUOKOBOIO, IIPOTU3ANATIbHOI0, aHTUOKCUIAHTHOIO aKTUBHICTIO

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0118U007143

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)
Baacwue IlpizBuuie Im's I1o-6aTbKOBI:

1. Touyna Augpin CepriiioBuy

2. Hotsulia Andrii S.

KBasidikanis: n.dpapm.u., o,
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Ipanak Ipuna BonogymupiBHa

2. Iryna V. Drapak

KBasigikanis: . dapman. u., npodecop, 15.00.02

I,ueHan)iKaTop ORCID ID: 0000-0002-6830-2908

JoparkoBa inpopmamnist:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0COOH: JIbBiBCHKUIT HAI[IOHAJIBHUI MEIMYHUI yHiBepcUTET iMeHi

Hanwnna 'annbKoro

Kopg 3a €IPIIOY: 02010793

Micuesnaxo,szeHHﬂ: ByJ. [lekapcoka, 6yz. 69, JIbBiB, 79010, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHM 370POB 'Sl YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kosicnuk Cepriit BikropoBud

2. Serhii Kolisnyk

KBasigikanis: n. dapman. u., npodecop, 15.00.02

Imentudikarop ORCID ID: 0000-0002-4920-6064

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil papMaleBTUYHMI YHIBEPCUTET
Kopg 3a € IPIIOY: 02010936

Micue3HaxoaKeHHS: By [Tymkinceka, 6yz. 53, Xapkis, XapkiBcbKuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepPCTBO OXOPOHU 3710POB's YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. lllepbrHa PomaH OJieKcaHIpOBUY

2. Shcherbyna Roman O.

KBasigikanis: 1. dbapman, ., go., 15.00.02

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: 3arnopizbKuii iep)KaBHUI MEIUYHWI YHIBEPCUTET

Kopg, 3a €IPIIOY: 02010741

Micue3HaxoaKeHHS: npocrekT MasKoBCbKOTO, Oyz. 26, 3anopixiks, 3anopispkuil p-H., 69035, Ykpaina

dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. IBanyenko JImurpo I'puroposuy

2. Dmytro Ivanchenko

KBasigikanis: . dapman. H., gouenrt, 15.00.02

Imentudikarop ORCID ID: 0000-0001-9858-2659

HoparkoBa indopmamnist:

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0COOH: 3anopisbkuii iep>kaBHUI MeIUKO-(apMaIeBTUIHUT

yHiBEpCUTET

Kopg 3a € IPIIOY: 45030873

Micue3HaxoaKeHHS: np-T MasgKoBCbKOTO, Oyx. 26, 3anopixks, 3anopizpkuii p-H., 69035, Ykpaina

dopma BracHOCTI: /lepxaBHa
Cdepa ynpasiriHHS:

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

ByiacHe IlpizBuie Im's ITo-6aThKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeectpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

OpuHuoBa Bipa MukosaiBHa

OpunioBa Bipa MukosnaiBHa

Tkauenko Okcana BosogumupisHa

VKpIHTEI

Opuenko TersHa AHaTosIiBHA



