O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0524U000200
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpauii: 05-06-2024

Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CniuBka Haraznis FOpiiBHa

2. Slyvka Nataliia Yu.

KBasigikanis: k. x. u., mou., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//lOKTOpPaHTYypa: Hi

IIIndp HaykoBOi creniaIbHOCTI: 02.00.03
Ha3Ba HayKoBOIi CcIeniaJbHOCTI: Opraniuxa ximis
T'asy3sp / rasysi 3HaHb. He 3acTOCOBy€THCS
OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs
JaTa 3axucTy: 19-06-2024

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTu 3500yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagHy (pa30Boi Cleniaai30BaHOiI BYEHOI paju). [l 26.217.01
TloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [HCTUTYT OpraniuHOi ximii HanjoHanbHOi akanemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417325

Micuesﬂaxo,lpKeHHﬂ: ByJI. AKazemika Kyxaps, 6yz. 5, Kuis, 02094, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

CeKTop HayKH: AkafemivyHui1

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: BosmHChKMI HaLioOHAIbHMI yHiBEpCHUTET iMeHi Jleci Ykpainku
Kopg 3a €IPIIOY: 02125102

Micue3HaxoaKeHHS: npocriekt Boui, 6yz. 13, JIyupk, Jlynpskuit p-H., 43025, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

V. BizomocTi npo guceprariio
MoBga guceprTaiiii: Vkpaincbka
Koy TeMaTHYHUX PYyOPHK: 31.21

Tema guceprauii:

1. Cuntes, cTpyKTypHa Moaudikallis Ta 6i0J10TiYHa aKTUBHICTb PYHKLIOHABHUX IOXiTHUX FipOBaHUX Tia30JliB,
imigazo[2,1-b]tiazonis i (6eH3)imizaso[2,1-b][1,3]Tia3uHiB

2. Synthesis, structural modification and biological activity of functional derivatives of hydrogenated thiazoles,
imidazo[2,1-b]thiazoles, and (benz)imidazo[2,1-b][1,3]thiazines

Pedepar:

1. Inceprauiiina po60Ta NpUCBsIYeHa PO3POOIEHHIO METO0JIOri CUHTE3y HOBUX YaCTKOBO TiJpOBaHUX MOXiIHUX
TiazosiB, imMinaszo[2,1-b]riasois i (6eH3)iMmingazo[2,1-b]-[1,3]ria3uHiB Ta ix cipsmMoBaHill CTPyKTypHil Moguikarii
17151 CTBOPEHHS NIOTEHL{THO 6i0aKTUBHUX PEYOBUH. 3 1Ii€l0 METOI0 Y POOOTI LOCIIIIKEHO TPU XEMOTHUIIN
reTepoLMKIIiB i3 CIIOPIIHEHMMH HUKIIIYHUMU pparMeHTaMu, BUBUEHO OCOOJIMBOCTI iX OflepKaHHS Ta peakLiiiHy
3/1aTHICTb Y NpOLiecax HyKJ1eo(]isbHOro 3aMillleHHS, OKUCHEHHS, IUKJIOKOHAEHC allil Ta IUKIONPUETHAHHS.

[TokasaHo, o peakliii e1eKTpoPiNbHOI BHYTPILIHBOMOJIEKYJISIPHOI LMKIIi3anii N anintioaminis, conenozni6bumx N,S-



KeTeHaueTasiB Ta 5-(N-anin-Tiokap6amoin)-6ap6iTypoBUX KUCJIOT Mif, Ai€lo rajoreHis, N-6poOMOCYKLUMHIMITY,
docdopnoi kucnoTy; 3 anin-5,5-R,R-2-Tiokcoimigazoninuu-4-oHiB iz gieto rasoreHiB Ta noaipocHopHOI KUCTOTH
Ta 2-aJIKeHIiNTiOIMiZAa301iB Mif, Iielo rajoreHis € e()eKTUBHUM METOJIOM CHHTE3Y HOBUX IOXiJHUX 5-
(rasioreHOMeTuJI, MeTUI)-2-iJTiIeHTia30miguHiB, 5-MeTun-(Tia3oigH-2-inigeH)KeToHiB, 2-(MeTuI,
rajoreHoMeTu1)iminaso[2,1-b]riasonis Ta 3-(rasoreHomeTu, ranoreHo)imizaso[2,1-b][1,3](ria3omnis)ria3nHiB
3anponoHoBaHo e(eKTHBHI Ta 3pYy4Hi IJISIXY aHEJII0BAHHS 10 Tia30JifMHOBYUX sifiep MipOJIbHUX, NipUIUH-5-0OHOBUX
Ta MipUMiIUH-5-0OHOBUX LMKJIiB. BuU3HaueHO 0CO6IMBOCTI B3aEMOIii S-MeTun-(Tia3osiauH-2-inigeH)keToHiB i3 o-
xJIopo6eH3uIi3onianaTamu B ipucyTHocTi N,No-giisonponinetunaminy (DIPEA) Ta BCTaHOBJIEHO, 1O TaKa PEaKLis
nepebirae 3a cxemoro [N-C=C]+[C=N-C] uuxkjoKoHeHcalii Ta IpUBOLUTH O YTBOPEHHS CyMillli iiacTepeoOMepHUX
8-3amimeHux-2-MeTun-7-apun-2,3,6,7-rerparinHo-5H-Tia30s10[ 3,2-c]nipuMinuH-5-0HiB, SIKi BOA0Cs PO3AITATU.
2-A3upoMeTnIiMinaso[2,1-b]ria3ony BUKOPUCTAHO [1J11 KOHCTPYIOBAHHS NOXiJHUX MiOPUIHAX CUCTEM i3 IOPOM
1,2,3-Tpuasony 3a gonomoror Cu-KaTagiTUYHOI KJIiK-peaklii 3 IPOonapriloBuM CIIMPTOM Ta peakuii [3+2]-
HMKJIOTIpUEnHaHHS 110 X ocreny 3 N deninmaneinimizom. Ha Bigminy Big Cu-kataniTudHol peakiiii, B3BaeMoist 2
asugomeTun-2,3-ngurinpoiminaso[2,1-b]riasonis 3 N-QeHinmaneiniMmizom npu Kunm'sitinHi B 6eH3eHi BigbyBaeTbCst
PErioceseKTUBHO i IPUBOAUTD 4O YTBOPEHHS JIMLIE OfHi€l Napy i30MepHUX NPOAYKTiB — (imiga3o[2,1-b]riazon-2-
im)metnin)-1,6a-gurinponipono[3,4-d]-[1,2,3]Tpuazon-4,6(3aH,5H)-nioHiB. 3'sicoBaHoO, 110 IPOBEJEHHS peakii y
6i71bIlI BUCOKOKUILJITYOMY TOJIYEHi CYIIPOBOMIKY€ETHCS €KCTPY3i€l0 MOJIEKYJIU a30Ty 3 YTBOPEHHSIM
eHaMiHaMmiHomnoxigHoi imigaso[2,1-b]riazony. Mogudikarnis nosoxeHHs 6 2-meTua-2,3-gurigpoiminaso[2,1-
b]riazon-5(6H)-0HiB apOMaTUYHUMHU aybJerinamMu Oysa Baji0 BUKOPUCTaHA [IJIs CUHTE3y HeBiTOMUX paHilie
apuiifeHnoxigHux iMinaso[2,1-b]riazosny. Takok BCTaHOBJIEHO, 11J0 BKa3aHe [10JIO’KEHHS € IIPIOPUTETHUM Y peakiiii
Binbcmeepa-Xaaka 3 komnuekcom JM®A /POCI3 ta B ymoBax KOHAEHCALil 3 TUMETUIAlleTalIeM
nuMetudopMaMiny. JletaabHo JOCTiIKeHo peakiiio 2-MmeTusn-2,3-aurinpoiminaszo[2,1-b]riazon-5(6H)-ony i3
HU3KOI0 astiaTuyHUX Ta ApOMaTUYHUX aMiHiB, SIKa XapaKTepU3y€EThCs CEJIEKTUBHUM PO3KPUTTSIM imMinazosbHOTroO
LIMKJIy 3 YTBOPE€HHSM Tia30JiIMHOBMICHUX IJIIIMHAMIZIB, CTPYKTYpa SKUX HAJliMHO MigTBEPIKeHA KOMIJIEKCHUM
(disuKO-XiMiUHUM [OCTiIKEHHM, BKItodaoun metog PCA. TTokazaHo, o NIpupoia 3aMiCHUKIB y I10JI0>KEHH] 6
imizasoTia3osbHOrO g7pa BU3Ha4Yae HANPSIMOK peakuii aminomnizy. Tak, 6,6-numerun(gudenin)- Ta 6-nponan-2-
i7igeHoxXinHI 2-MeTUIIMIZIa30Tia305Ty He BCTYIAIOTh B PEAKIIilo 3 aMiHaMU Hi 3a KIMHATHOI TeMIlepaTypH, Hi Ipu
KUITSTiHHI B fiokcaHi. HaTomicTs, 6 apuninen-2-meTusniminasoTiazonu npu B3aemoii 3 N-Hykieodinamu Bxxe 3a
KiMHATHOI TEMIIEPATypPHU 3a3HAIOTh PO3KPUTTSI Tia30JIbHOTO LIUKJIY 3 YTBOPEHHSIM BifTIOBIIHUX OUCyabQiniB. s
CHHTe3y NOoXinHMX cripo[iMinaso[2,1-b]riazosn-6,30-niposifguHy] 3anIporoHOBaHO HOBUH e(EeKTUBHUI METO], 1110
0a3yeTbCs Ha peakuii [2+3]-IUKIONpUEIHAHHS OTPUMAaHUX in situ cumeTpuyHux N-asKizla3oMeTHHINILIB 10
inineHoBoro ¢pparmeHTa 2-mMeTuin-6-apuiigeH-2,3-gurigpoimigaso[2,1-b]riazonis. IIpencrapneHo 3py4Huil BapiaHT
BUKOPUCTAHHS 2-(XJIOPOMETUII)OKCUPAHY Y PeaKLisix i3 3amileHumMu 2-Tio(6eH3)imMifiazonaMu 11 CUHTE3Y
aHeJsIbOBaHUX 3-Timpokcu-(2,3-pudenin)(6ens)iminazo[2,1-b][1,3]riasuHis, siki 6ysu TpancHOpPMOBaHi y BifIOBinHI
(6en3[4,5]imizaso[2,1-b][1,3]TiasuHin)MeTancynbdoHATH. B3aeMoielo OCTaHHIX i3 HM3K0I0 N-,S-HyK1eoilbHUX
peareHTiB OTPMMAHO HOBI (PyHKLiOHANi30BaHi (6eH3)iMinaso[2,1-b][1,3]riasunu. [lipuanHinokcusamileHi
(6en3)iminazo[2,1-b][1,3]Tia3uHy BUSBUINCH 3PYIHUMU O0’€KTaMU [1J1s1 OCTIiIKEHHS Ha iX OCHOBI ITpoLieciB
oKucHeHHs. [IpaBusbHMI BUOIp OKMCHUKA Ta Mif0ip yMOB IIPOBELIEHHS peakllii 03BOJINIIN CEJIEKTUBHO OflEpP>KaTh
IIPOJYKTY OKUCHEHHS — BiANOBiAHI cynbpokcnuay, cynbdoHu Ta N-OKCUAU NipUIMHIIOKCU3aMillleHUX
(6ens)imigazo[2,1-b][1,3]Tia3nHiB — NE€PCIEKTUBHI TEMIITIATU IJ11 JU3aiiHy 6i0aKTUBHUX crioyykK. Cepe,
CHHTE30BaHUX CII0JIYK BUSIBJIEHO PsiJ PEUOBUH 3 IOTEHLiHHMMY aHTUMIKPOOHUMU, aHTUEKCYJaTUBHUMU,

AHTUOKCUOAHTHMMU Ta piCT perynonYruMn aKTUBHOCTSIMU.

2. The thesis is devoted to the development of a methodology for the synthesis of new partially hydrogenated
derivatives of thiazoles, imidazo[2,1-b]thiazoles, and (benz)imidazo[2,1-b][1,3]thiazines and their targeted
structural modification to produce potentially bioactive substances. For this purpose, three chemotypes of
heterocycles with related cyclic fragments, the specifics of their preparation and reactivity in the processes of
nucleophilic substitution, oxidation, cyclocondensation and cycloaddition were studied. It was shown that the
reactions of electrophilic intramolecular cyclization of N-allyl-thioamides, salt-like N,S-ketene acetals and 5-(N-



allyl-thiocarbamoyl)barbituric acids with halogens, N-bromosuccinimide, phosphoric acid; 3-allyl-5,5-R,R-2-
thioxoimidazolidin-4-ones with halogens and polyphosphoric acid, and 2-alkenylthioimidazoles with halogens are
an effective method for the synthesis of new derivatives of 5-(halogenomethyl, methyl)-2-ylidenethiazolidines, 5-
methyl-(thiazolidin-2-ylidene)ketones, 2-(methyl, halomethyl)imidazo[2,1-b]thiazoles and 3-(halogenomethyl,
halo)imidazo[2,1-b]-[1,3](thiazole)thiazines. Effective and convenient methods of annelation of pyrrole, pyridine-5-
one, and pyrimidine-5-one rings to thiazolidine nuclei were proposed. Particularities of the interaction of 5-
methyl-(thiazolidin-2-ylidene)ketones with o-chlorobenzyl isocyanates in the presence of N,N'-
diisopropylethylamine (DIPEA) were determined, and it was established that such a reaction proceeds according to
the scheme of [N-C=C]+[C=N-C]-cyclocondensation and leads to the formation of a mixture of diastereomeric 8-
substituted-2-methyl-7-aryl-2,3,6,7-tetrahydro-5H-thiazolo[ 3,2-c]pyrimidines-5-ones that were isolated. 2-
Azidomethylimidazo[2,1-b]thiazoles were used to construct derivatives of hybrid systems with a 1,2,3-triazole core
using a Cu-catalyzed click reaction with propargyl alcohol and [3+2]-Huisgen cycloaddition with N-
phenylmaleinimide. Unlike Cu-catalyzed reaction, the interaction of 2-azidomethyl-2,3-dihydroimidazo[2,1-
b]thiazoles with N-phenyl-maleimide in boiling benzene is regioselective and leads to the formation of only one
pair of isomeric products, (imidazo[2,1-b]thiazol-2-yl)methyl)-1,6a-dihydropyrrolo[3,4-d]-[1,2,3]triazole-
4,6(3aH,5H)-diones. It was found that the reaction in higher-boiling toluene is accompanied by the extrusion of a
nitrogen molecule with the formation of an enamine-amino derivative of imidazo[2,1-b]thiazole. Modification of
the position 6 of 2-methyl-2,3-dihydroimidazo[2,1-b]thiazol-5(6H)-ones with aromatic aldehydes was successfully
used for the synthesis of previously unknown arylidene derivatives of imidazo[2,1-b]thiazole. It was also
established that this position is a priority in the Vilsmeier-Haack reaction with the DMF /POCI3 complex and in the
condensation with dimethylformamide dimethyl acetal. The reaction of 2-methyl-2,3-dihydroimidazo[2,1-
b]thiazol-5(6H)-one with a number of aliphatic and aromatic amines was studied in detail. It is characterized by
the selective opening of the imidazole ring with the formation of thiazolidine-containing glycinamides, the
structure of which was reliably confirmed by a comprehensive physico-chemical study, including X-ray structure
analysis. It was shown that the nature of the substituents at position 6 of the imidazothiazole nucleus determines
the direction of the aminolysis reaction. For instance, 6,6-dimethyl(diphenyl)- and 6-propan-2-ilidene derivatives
of 2-methylimidazothiazole do not react with amines either at room temperature or in boiling dioxane, whereas 6-
arylidene-2-methylimidazothiazoles upon interaction with N-nucleophiles undergo the opening of the thiazole
ring with the formation of the corresponding disulfides already at room temperature. A new effective method is
proposed for the synthesis of spiro[imidazo[2,1-b]thiazole-6,3'-pyrrolidine] derivatives based on the [2+3]-
cycloaddition of symmetric N-alkylazomethynylides obtained in situ to the ylidene fragment of 2-methyl-6-
arylidene-2,3-dihydroimidazo[2,1-b]thiazoles. A simple option for the use of 2-(chloromethyl)oxirane in reactions
with substituted 2-thio(benzo)imidazoles is presented for the synthesis of annelated 3-hydroxy-(2,3-
diphenyl)(benz)imidazo[2,1-b][1,3]thiazines, which were transformed to respective (benzo[4,5]imidazo[2,1-
b][1,3]thiazinyl)methanesulfonates. Pyridinyloxy-substituted (benzo)imidazo[2,1-b][1,3]thiazines were found as
convenient subjects for investigation of their oxidation processes. An appropriate selection of oxidant and reaction
conditions enabled selective results in oxidation products, respective sulfoxides, sulfones and N-oxides of
pyridinyloxy-substituted (benzo)imidazo[2,1-b][1,3]thiazines. Among the synthesized compounds, a number of
substances with potential antimicrobial, antiexudative, antioxidant, and growth-regulating activities were
identified.

Jep>kaBHu# peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICBKOTO NIOTEHLjaly 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHy y CBiTi Ta CTaJIOr0 PO3BUTKY
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