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1. ITaBnoBa B.B. CuHTe3 Ta rerepouukiizanii amigoankinosanux 1,2-6ic(riokap6omoin)rigpasuHis — Ksamigikaniiina
HayKoBa Ipalsl Ha IIpaBax pykonucy. [lucepralis Ha 3000yTTs CTyIIeHs LoKTopa ¢inocoii 3a cnenianbHicTio 102
Ximist. — YKpaiHChKUM J€p>KaBHUM YHIBEPCUTET HAYKU i TEXHOJIOTN HaByaibHO-HAYKOBUM iHCTUTYT «YKPAiHCHKUMI
Iep>KaBHUM XiMiKO-TeXHOJIOTiuHuI yHiBepcuteT», MOH Ykpainu, [JHinpo, 2025. HayKoBO-IIPaKTUYHY YaCTUHY
nIycepTallii BUKOHaHO Ha kadenpi ¢papmaiiii Ta TexHOIOrii Opra”HiyHUX pedoBUH YKPaiHCHKOTO IEPKaBHOTO
YHIBEPCUTETY HaYKM i TEXHOJIOr M HaBYasibHO-HAYKOBUM IHCTUTYT «YKPAIHCHKUN Jep>KaBHUM XiMiKO-
TEXHOJIOTIYHUIA YHiBepcuTeT» MiHicTepcTBa OCBiTH i HayKu YKpainu. O6’eKT pocuimxkeHHs. N-AMifoankinoBaHi
noxinHi 1,2-6ic(Tiokapbamoin)rigpasrHy i reTepoLMKIIiuHI CIIOJIyKHU Ha iX ocHOBI. [Ipegmet pgociimxkeHHs. CuHTe3
HOBUX (QYHKIiOHaNi30BaHUX NOXigHMUX N,S BMiCHMX reTepoLKIIiB Ha OCHOBI N-aMifjoaskinoBaHux 1,2-
6ic(Tiokapbamoin)rinpasunis. Metonu gociimkeHHs. OpraHiyHUl CUHTE3, TOHKoLapoBa xpomarorpadis, I4, SMP
1H i 13C cnieKTpOCKOIIisl, MaC-CIIEKTPOMETPII0 Ta PEHTIEHOCTPYKTYPHUM aHasi3. [€eTepOLMKIIiYHi CUCTEMU 3 aTOM

Cynbpdypy Ta HiTporeHy € BaXJIMBUMU CTPYKTYPHUMU (PparMeHTamMu y 6araTbox NPUPOISHUX CIIOJIYyKaX i JIiKapChKUX



3acob6ax. Ha cboropHimHii yac nepep, fOCaiIHUKaMU CTOITh 33/4a4a 10 MOIIYKY AOCTYIIHUX PEAreHTiB 3[laTHUX [0
0araToCTyleHeBUX peaklili reTepolyKJIisallii 3 yTBOPEHHSIM IIePCIIeKTUBHUX 6i0JIOTYHO aKTUBHUX Pe4OBUH. [0
TaKUX peareHTiB BiHOCAThCS 1,2-6ic(Tiokapbamoin)rinpasunu i amigoasnkinytoui arentu. Kombinarnis 1,2-
6ic(TiokapbaMoin)riapa3nHOBOrO i ajKijamigHOro pparmeHTiB B OQHIN MOJIEKYJIi JACTh 3MOTY PO3POOUTH HU3KY
HOBUX IIJIXOMIB IJ151 OEP>KaHHS HEBILOMUX e TEPOLMKIIIYHUX CIIOJIYK, IO MA€ BEJIMYE3HUIN ITOTEHLIa 1JIs
[I0/IQJIBIIOTO PO3BUTKY TEOPETUYHMX i MPUKJIATHUX AOCTiIKeHb B XiMii Ta papmauii. Juceprauiiina poboTa
IIPUCBSYE€HA CUHTE3y HOBUX aMifJ0aJIKiJIoBaHUX NOXigHUX 1,2-6ic(TiokapbaMoin)rinpasuHiB i reTepoLMKIIi3aliisiM Ha
iX OCHOBI. BoHa CKJ1afiaeThCA 31 BCTYIY, TPbOX PO3/iJiB, BACHOBKIB Ta CIIMCKA JIiTePATyPHUX IKepesl. Y BCTYII
OOGI'PYHTOBAHO aKTYyaJIbHICTb TEMU JOCJIIIPKEHHS, 110 3yMOBJIEHA TOTPE60I0 Y HOBUX MiIX0Aax 40 CuHTe3y N-, S-
BMICHUX r€TE€POLUKIIIYHNX CUCTEM. 3a3Hau€HO, 10 HUHI iCHye 06MesKeHa KislbKiCTh €(PeKTUBHUX METOiB
ozep>kaHHs (YHKIIOHANI30BaHUX NIPECTaBHUKIB LIbOro Kjacy. BkazaHo, mo 1,2-6ic(Tiokapbamoin)rinpasuHu i
aMiloasIKiylo4i peareHTy € NepcrneKTUBHUMU CUHTOHAMU J1J151 PO3POOKM HOBUX reTepoLuKIisaliil. [locraBieHo
OCHOBHY MeTY i 3aBIaHHs AOCJII)KEHHs, I0Ka3aHa HayKoBa HOBM3HA poboTu. [lepumuii po3nin nucepTalii, SKuii €
JIiTepaTypHUM OIJISIIOM, IIPOBEAEHO aHaIi3 JIiTepaTyPHUX IyKepeJl 00 CUHTE3Y i peakuiiiHoi 35aTHOCTI 1,2
6ic(Tiokapbomoin)rinpasuHis. HaBeieHO OCHOBHI METOIM Ofl€P>KaHHS TAKUX CIIOJYK. PO3IJISIHYTO pi3HOMaHITHI
peaxkuii 3a X y4acTIo, 110 IIPU3BOIATH 10 YTBOPEHHS PiI3HOMaHITHUX e TePOLUKIIYHMX CUCTEM. 30KpeMa 0yJIo
PO3IJISIHYTO peakllii OKMCcHOI fecynbdypursaliii, a TakoX peaklii 3 KUCl0TaMu i iyramu, ajKiJylouuMu areHTaMu, 0-
raJloreHKapoOHIIbBHUMU CII0JIyKaMHU, Tipa3oHOIIrasoreHiaMy, isoliaHoguxaIopuiamMy, eTeHKapooHITpruIamu,
rajoreHxiHoHaMu, aleTuaeHAMKapooKcuiIaTaMu i nipuauHiniberainom xaopoautiopochopHoi KUcaoTu. Jpyruii
PO3[ia MiCTUTb Pe3yJIbTaTy BJIACHUX €KCIIEPUMEHTAbHUX JOCiIPKEeHb, IPUCBIYEHNUX PO3POOLI METOMIiB CUHTE3Y
HOBUX aMiloaJIKiIoBaHUX NMOXiAHUX 1,2-6ic(TiokapbaMoin)rinpasuHis. B npolieci BUKOHaHHS 1aHOI YaCTUHU
IucepTauiiHoi poboTtu B3aemogieio N-(1-i3oTioniaHaTo-2,2,2-TpUXJI0PETUI)KAPOOKCAMITiB 3 Tipa3uHTiIpaToOM,
tiocemikap6asunom i N ¢eHinrinpasuHkap6oTioamizom 6y10 po3pobsieHO MpernapaTuBHi METOOY CUHTE3Y
HeBinomux N-(2,2,2-Tpuxsnop-1-(rizpasunkap6oTioamino)etun)kapookcamizis, N-(1-(2-kapbamoTioinrigpasux-1-
Kap6oTioamizno)-2,2,2-Tpuxnoetui)- i N-(2,2,2-tpuxnop-1-(2-(peninkapbamoTioin)rinpasuH-1-
KapboTioamino)etun)kapookcaminis. Peakuiero N-(1-i3oTionianaro-2,2,2-Tpuxaoperuin)kapbokcaminis 3 N-(2,2,2-
Tpuxiop-1-(rizpasuHkapb6oTtioamino)eTun)kapbokcaminamu 6yau orpumadi Hosi N,N'-(((rinpasun-1,2-
IVMKapOoHOoTioin)bic(azaneniin))oic(2,2,2-Tpuxsnoperan-1,1-niin))nukapboxkcaminu. TpeTiil po3zin guceprauiiiHoi
PO60TH NPUCBIAYEHO NOCiIKEHHSIM reTePOLMKIIi3alliil Ha OCHOBI OTPMMAaHUX aMiJl0aJIKiJIOBaHUX MOXigHUX 1,2-
6ic(Tiokapbamoin)rigpasnHiB Ta NepeTBOPEHHSIM OTPUMAHUX e TEPOLUKIIYHIX CUCTEM. Peakiiielo okucHOI
Iecynbdypusauii Ha ocHOBi oTpuMmanux N-(1-(2-kapbamotioinrigpazun-1-kap6oTioamino)-2,2,2-TpuxaopeTun-, N-
(2,2,2-Tpuxnop-1-(2-(peninkapbamorioin)rigpasuH-1-kapborioamino)ernn)kapookcamizis i N,N'-(((rinpasun-1,2-
nuKap6boHoTioin)6ic(aszaneniin))6ic(2,2,2-Tpuxsoperan-1,1-giin))gukap6okcaminis 6yan orpumaHi HOBi N-(2,2,2-
tpuxinop-1-((5-(R1-amino)-1,3,4-tiagiazon-2-in)amino)etuin)kapookcaminy i N,N'-(((1,3,4-tiagiazon-2,5-
niin)6ic(azaneniin))6ic(2,2,2-Tpuxnoperan-1,1-niin))aukapbokcaminy.

2. Pavlova V.V. Synthesis and heterocyclization of amidoalkylated 1,2-bis(thiocarbomoyl)hydrazines - Qualification
scientific work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy in the specialty 102
Chemistry. - Ukrainian State University of Science and Technologies Educational and Scientific Institute
“Ukrainian State University of Chemical Technology”, Ministry of Education and Science of Ukraine, Dnipro, 2025.
The scientific and practical part of the dissertation was performed at the Department of Pharmacy and technology
of organic substances of the Ukrainian State University of Science and technology of the educational and scientific
institute "Ukrainian State University of Chemical Technology" of the Ministry of education and science of Ukraine.
Object of research. N-Amidoalkylated derivatives of 1,2-bis(thiocarbamoyl)hydrazine and heterocyclic compounds
based on them. Subject of research. Synthesis of new functionalized derivatives of N,S-containing heterocycles
based on N-amidoalkylated 1,2-bis(thiocarbamoyl)hydrazines. Research methods. Organic synthesis, thin-layer
chromatography, IR, 1H and 13C NMR spectroscopy, mass spectrometry and X-ray structural analysis. Heterocyclic
systems with Sulfur and Nitrogen atoms are important structural fragments in many natural compounds and
drugs. Today, researchers are faced with the task of finding available reagents capable of multi-step



heterocyclization reactions with the formation of promising biologically active substances. Such reagents include
1,2-bis(thiocarbamoyl)hydrazines and amidoalkylating agents. The combination of 1,2-bis(thiocarbamoyl)hydrazine
and alkylamide fragments in one molecule will allow developing a number of new approaches for obtaining
unknown heterocyclic compounds, which has enormous potential for further development of theoretical and
applied research in chemistry and pharmacy. The dissertation is devoted to the synthesis of new amidoalkylated
derivatives of 1,2-bis(thiocarbamoyl)hydrazines and heterocyclizations based on them. It consists of an
introduction, three chapters, conclusions and a list of literature sources. The introduction substantiates the
relevance of the research topic, which is due to the need for new approaches to the synthesis of N-, S-containing
heterocyclic systems. It is noted that currently there is a limited number of effective methods for obtaining
functionalized representatives of this class. It is indicated that 1,2-bis(thiocarbamoyl)hydrazines and
amidoalkylating reagents are promising synthons for the development of new heterocyclizations. The main goal
and objectives of the research are set, and the scientific novelty of the work is shown. The first section of the
dissertation, which is a literature review, analyzes literature sources on the synthesis and reactivity of 1,2-
bis(thiocarbomoyl)hydrazines. The main methods for obtaining such compounds are presented. Various reactions
with their participation are considered, leading to the formation of various heterocyclic systems. In particular,
oxidative desulfurization reactions were considered, as well as reactions with acids and alkalis, alkylating agents, o-
halocarbonyl compounds, hydrazonoyl halides, isocyanide dichlorides, ethenecarbonitriles, haloquinones,
acetylenedicarboxylates and pyridinium betaine of chlorodithiophosphoric acid. The second section contains the
results of my own experimental research devoted to the development of methods for the synthesis of new
amidoalkylated derivatives of 1,2-bis(thiocarbamoyl)hydrazines. In the process of performing this part of the
dissertation work, preparative methods for the synthesis of unknown N-(2,2,2-trichloro-1-
(hydrazinecarbothioamido)ethyl)carboxamides, N-(1-(2-carbamothioylhydrazine-1-carbothioamido)-2,2,2-
trichloroethyl)- and N-(2,2,2-trichloro-1-(2-(phenylcarbamothioyl)hydrazine-1-
carbothioamido)ethyl)carboxamides were developed by the interaction of N-(1-isothiocyanato-2,2,2-
trichloroethyl)carboxamides with hydrazine hydrate, thiosemicarbazide and N-phenylhydrazinecarbothioamide.
The reaction of N-(I-isothiocyanato-2,2,2-trichloroethyl)carboxamides with N-(2,2,2-trichloro-1-
(hydrazinecarbothioamido)ethyl)carboxamides yielded new N,N’-(((hydrazine-1,2-
dicarbonothioyl)bis(azanediyl))bis(2,2,2-trichloroethane-1,1-diyl))dicarboxamides. The third section of the
dissertation is devoted to the study of heterocyclizations based on the obtained amidoalkylated derivatives of 1,2-
bis(thiocarbamoyl)hydrazines and the transformations of the obtained heterocyclic systems. By oxidative
desulfurization reaction based on the obtained N-(1-(2-carbamothioylhydrazine-1-carbothioamido)-2,2,2-
trichloroethyl-, N-(2,2,2-trichloro-1-(2-(phenylcarbamothioyl)hydrazine-1-carbothioamido)ethyl)carboxamides
and N,N'-(((hydrazine-1,2-dicarbonothioyl)bis(azanediyl))bis(2,2,2-trichloroethane-1,1-diyl))dicarboxamides, new N-
(2,2,2-trichloro-1-((5-(R1-amino)-1,3,4-thiadiazol-2-yl)amino

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:
IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHui# NpiopUTETHUI HANIPSIM iHHOBaILLiHHOI AiSIJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTI} Gi/IbII YUCTOrO BUPOOHUIITBA Ta OXOPOHU HAaBKOJIMIIHBOTO IIPUPOJIHOTO CEpeIOBULIA
ITizcyMKH JOCIiz>KeHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIaHHSI
Iy6sikaii:
¢ Zadorozhnii P.V. N-(5-Morpholino-2-arylimidazo[2,1-b][1,3,4]thiadiazol-6-yl)carboxamides as Potential
Fer /FerT Kinase Inhibitors. Homology Modeling, Molecular Docking Studies and In Silico ADMET Profiling) /

P.V. Zadorozhnii, V.V. Kiselev, V.V. Pavlova, A.V. Kharchenko, O.V. Okhtina // Biointerface Research in
Applied Chemistry. - 2021. - N26. Vol. 11. P. 14413-14432. https: / /doi.org/10.33263 /BRIAC116.1441314432



¢ Pavlova V.V. Synthesis, Spectral Characteristics, and Molecular Docking Studies of 2,4-Dichloro-N-(2,2,2-
trichloro-1-((5-(phenylamino)-1,3,4-thiadiazol-2-yl)-amino)ethyl)benzamide / V.V. Pavlova, P.V. Zadorozhnii,
V.V. Kiselev, A.V. Kharchenko // Chemistry Proceeding. — 2022. - N212(1). Vol. 8. P. 1-9.
https://doi.org /10.3390 /ecsoc-26-13642

¢ Pavlova V.V. Modeling of new potential inhibitors of dihydrofolate reductase based on 1,3,4-thiadiazole
amidoalkyl derivatives / V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V. Kharchenko, O.V. Okhtina //
Voprosy Khimii i Khimicheskoi Tekhnologii. - 2023. — N25. P. 91-97. https://doi.org/10.32434 /0321-4095-
2023-150-5-91-97

¢ Pavlova V.V. Synthesis, spectral characteristics and molecular structure of N-(1-(5-amino-1H-1,2,4-triazol-1-
y1)-2,2,2-trichloroethyl)carboxamides / V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V. Kharchenko //
Structural Chemistry. - 2024. - N235. P. 1301-1306. https:/ /doi.org/10.1007 /s11224-024-02282-9

¢ Pavlova V.V. Synthesis, spectral characteristics and molecular structure of N-(2,2,2-trichloro-1-
(hydrazinecarbothioamido)ethyl)carboxamides/ V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V. Kharchenko
// Chemical Data Collections. - 2024. - Vol. 51. P. 1-9. https:/ /doi.org /10.1016 /j.cdc.2024.101137

 Pavlova V.V. Synthesis and spectral characteristics of N-(2,2,2-trichloro-1-((5-(R-amino)-1,3,4-thiadiazol-2-
yl)amino)ethyl)carboxamides / V.V. Pavlova, P.V. Zadorozhnii, A.B. Ryabitsky V.V. Kiselev, A.V. Kharchenko //
Synthetic Communications. - 2024. - N223. Vol. 54. P. 2076-2087.
https:/ /doi.org /10.1080,/00397911.2024.2422472

 Pavlova V.V. Synthesis, spectral characteristics and molecular docking studies of N-(2,2,2-trichloro-1-(2-
(phenylcarbamothioyl)hydrazine-1-carbo-thioamido)ethyl)cinnamamide as a potential analog of Salubrinal /
V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, O.V. Okhtina, A.V. Kharchenko // Voprosy Khimii i Khimicheskoi
Tekhnologii. - 2024. - N26. P. 95-100. https:/ /doi.org /10.32434 /0321-4095-2024-157-6-95-100

¢ Pavlova V.V. Some new heterocyclisations based on N-(2,2-dichloro-1-iso-thiocyanatoethyl)benzamide
derivatives / V.V. Pavlova, I.O. Pokotylo, P.V. Zadorozhnii, V.V. Kiselev, O.V. Okhtina, A.V. Kharchenko //
XimiuHi Ipo6sieMu CbOTOLIEHHS: TE€3U JOMOB. MDKHAp. HayK. KOH®. (Binuuug, 19-21 6epesns 2019 p.) - Binuuns:
HHI ximii JouHY imeni Bacuis Cryca, 2019. - C. 94.

¢ Pavlova V.V. Molecular docking studies of imidazo[2,1-b][1,3,4]thiadiazole derivatives as potential Fer /FerT
kinase inhibitors / V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V. Kharchenko, O.V. Okhtina // Te3u nomnos.
MixHapogHa HAayKOBO-TIPAKTUYHA AMCTAHLiHA KOH(pepeHLis, npucesdeHa 100-pivdio kadenpu aHamiTUYHO]
ximii HPaVy «Cy4vacHi acriekTu CTBOpEeHHS JiKapChbKuX 3ac06iB» (XapkiB, 16 kBiTHs 2021 p.) - Xapkis, 2021. - C.
33.

e [TaByoBa B.B. CuHTe3 HOBUX noxigHux N-(5-mopdosiHo-2-(apunamino)iminaszo[2,1-b][1,3,4]riagiazon-6-
imkap6okcamiznis / B.B. I1aBnoBa, I1.B. 3amopoxHsiit, B.B. Kucenvos, O.B. Xapuenko // Ximiuni KapasiHcaki
yutaHHs - 2021: Te3u por. XIII Bceykp. Hayk. KOH®. CTyneHTiB Ta acnipanTis, 20-21 kBiTHs 2021 p. — Xapkis,
2021. - C. 78-79.

¢ Pavlova V.V. Synthesis of some new N-(5-morpholino-2-(aril-amino)imidazo-[2,1-b][1,3,4]thiadiazol-6-
yl)carboxamides derivatives / V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V. Kharchenko, O.V. Okhtina //
AxTyanbHi npobsyemu Ximii, MaTepiaslo3HaBCTBA Ta €KOJIOTii: Te3M AOINOB. MiXKHap. HayK. KOH. (JIyupk, 12-14
tpaBH4 2021 p.) — Jlyupk: BosMHCBHKMI HalliOHaIbHUAY yHiBepcUTET iMeHi Jleci Ykpainky, 2021. - C. 21-22.

e TlaBnosa B. Hosi noxigHi N-(5-mopdonino-2-(apunamino)imigaso[2,1-b][1,3,4]-Tiagiazon-6-in)kapbokcaminis
/ B.TlaBnoBa, I1. 3apoposxHii, B. Kucesnbos, O. XapueHKo // AKTyasbHi Ipo6siemu ximii Ta xiMiyHoi
TEXHOJIOTIi: Te3U JoNoB. HayK. KoH®. (KuiB, 30 mucronana 2022 p.) - Kuis: HanionanbHuil yHiBEpCUTET
Xap4yoBUX TexHoJorii, 2022, - C. 92.

¢ Pavlova V.V. Molecular Docking Studies of 1,3,4-Thiadiazole Amidoalkyl Derivatives as Potential Inhibitors of
Dihydrofolate Reductase., 8th International Electronic Conference on Medicinal Chemistry / V.V. Pavlova,
P.V. Zadorozhnii, A.A. Fedorus, V.V. Kiselev, A.V. Kharchenko // Te3u nonos. in Proceedings of the 8th
International Electronic Conference on Medicinal Chemistry (Basel, 1-30 November 2022) - Basel, 2022.



e Bezuhla A.V. Spectral characteristics and molecular structure of N-(1-(5-amino-1H-1,2,4-triazol-1-yl)-2,2,2-
trichloroethyl)carboxamides. XI International Scientific and Practical Internet Conference for Higher
Education Applicants and Young Scientists / A.V. Bezuhla, V.V. Pavlova, P.V. Zadorozhnii, V.V. Kiselev, A.V.
Kharchenko // Te3u nonos. XI MixkHapoJiHa HayKOBO-TIIPaKTU4HA iHTEpHET-KOH(EPEeHLlis 3100yBayiB BUILO1
OCBiTH Ta MoJIOfIUX yueHux «XIMISI I CYYACHI TEXHOJIOTi» TOM II (IIninpo, 06-07 rpyaus 2022) - JIHinpo,
2022. - C.16.

¢ Pavlova V. Synthesis of N-(2,2,2-trichloro-1-((5-(arylamino)-1,3,4-thia-diazol-2-yl)amino)ethyl)carboxamides
/ V. Pavlova, Zadorozhnii P., Oleshkevich 1. // Te3u nonos. Modern scientific and technical research in the
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