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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Kopg 3a €IPIIOY: 02010741
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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 HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii Iep>kaBHUI MEIMYHUIA YHIBEPCUTET
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.21

Tema guceprauii:
1. N-(R-kap6amorioin)uukioankinkapookcamiau: cuates, Mogudikauis, ¢isuko-ximiuHi Ta 6ios10riyHi B1acTuBOCTI

2. N-(R-carbamothioyl)cycloalkylcarboxamides: synthesis, modification, physicochemical and biological properties

Pedepar:

1. Incepraniiina po60oTa NpUcBsiY€Ha po3poolLli MpenapaTuBHUX METOAUK CUHTE3Y, BCTAHOBJIEHHIO Oy/10BH,
BUBYEHHIO (i3UKO-XiMiYHUX Ta 6i0JIOTiYHMX BlIacTUBOCTEN N-LMKII0a/KiNKapooHin-No-apunrtioceyoBuH, N-[2-
(umknoankin-(penokco-(peHinTio-)anernsn-, apoin-, rerapoin-)rinpasmuH-1-kapOOHOTIOLN JUMKII0-
aJIKizIKapOoKcaMmiziB, 2-(LIUKJIONPONIaHKaPOOHI)KapOOHOTIOW)-Tigpa3rH-1-kap60-(Tio-)-amifiiB Ta MIPOAYKTIB ix
reTepoLurKIi3anii. BcTaHOBI€HO 0COGJIMBOCTI B3a€EMOJii FeHepOBaHUX insitu UKI0aIKaHKapOOHIi30TiOLiaHATIB 3
o-QeHiseH1iaMiHOM i TOKa3aHoO, IO OCHOBHUMM IIpOAyKTaMu peakuii € N-((2-
amiHodeHiT)KapbaMoTioin))rKIoaaKaHkapookcaMigy ta 3,4-6ic(3-(LuKioankaH-KapooHin)rioypeino)denineny,
Ki po3gineHi nepekpucranisauielo i3 MmetaHony. [IpoBeeHo neTaabHe JOCIiIPKEHHS peaKLii
LIMKJI0AJIKAHKapOOHiIi30TiOliaHATIB 3 rifpa3uH riipaToM Ta BCTAaHOBJIEHO, IO PE3yJIbTaTOM peakiii e N-(2-

(umkoanKkaHkapOoHiM)rinpasin-1-kapboHOTiolT)IMKI0aIKaHKapookcaminy. OCTaHHi € pe3yIbTaToM B3aeMOIii



BUXiJJHUX CIIOJIYK 3 LJMKJIOAJIKaHKapOOorigpasugamu, Mo NigTBepxkye ix 6iesexTpodinbHiCTb. Biepiue cuHTe30BaHi
opuriHamibHi 4-LKKI0aNKaHKapOoHin-3-(amino-, peHinokco-(tio)metrusn-1,5-nurinpo-4H-1,2,4-Tpuazosn-5-Tionu
TPUBAJIMM HarpiBaHHSIM BiTIOBiAHUX OU3aMillleHUX TioceMukap6a3uiB. BcTaHOBIEHO, 110 AialuiceMukap6asunu
332 YMOB peaklii HuKJIi3alii y KOHLIEHTPOBAHUX MiHEpaJIbHUX KUCJIOTAaX YTBOPIOIOTD BimoMi 5-R-2-amino-1,3,4-
tiagiazonu. ITokazaHo, [0 OCTaHHI 3a3HAIOTH JOAATKOBOIO TiAPOJIITUYHOrO BiflIenIeHHs LUKI0aJIKaHKap6aMiHOTo
3aJIMIIKY Bif Mosiekynu. Brepiue cuHTe3oBaHi N-(4-okco-3-R-TiazoniguH-2-inifeH)-1uKk10anKkaHkapbokcamigy
B3a€MOJIi€I0 N13aMillleHUXTiOCeYOBUH ab0 JialuiTioceMUKap0asniiB 3 METUII(OyTUII) XJIOPALLETaTOM Y IIPUCYTHOCTI
Kautito aneraty a6o y IM® y npucyTHOCTI TpueTuiaaminy. Bei cuHTe30BaHi pe4OBUHYM OYMIEHO METOLOM
KpucTasisalii. ByloBy CHHTe30BaHUX CIIOJIYK MiATBEPIKEHO CydacHUMH Di3MKO-XiMiYHNMU METOJlaMU aHaizy, a
came eJIeMEeHTHUM aHaii3oM, IY-cnekrpoporomerpieto, 1H Ta 13C SIMP-criekTpomeTpielo, a ix iHAUBiyanbHICTb —
METO/IOM XPOMaTO-Mac-CIeKTpOMeTpii. B xozi BUkoHaHHS aucepraliiiHoi po6oTu 6yso cuate3osaHo 100 (85
BIIEpLIIE) CIIOJIYK, [ IKUX IIPOBEIEHO JOCTiIKeHHS 610JI0TiYHOI aKTUBHOCTI 3 BUKOPUCTAHHSIM IiIXOTiB
BipTyasIbHOTO (MOJIEKYJISIPHUI [IOKIHT), BUCOKOE(EKTHBHOrO (MiKp0O6ioJIOoriuHi OCHIIKEeHHs) Ta TPagULIiiHOTO
CKpUHiHry. Po3po6seHa cTpaTeris NolyKy AiypeTukiB cepen, N-(R-kap6amoTioin)uKI0aKijkapooKcaMizis
II03BOJINJIA BUSBUTHU €(EKTUBHY «CIIONYKY-JiIep», IKa 3a IiypeTUYHUM e(PeKTOM KOHKypye 3 pedepeHC-
npemnapartoMm «ligpoxysopoTiazuz», Ta 3riffHO pe3ysbTaTiB MOJIEKYJISIPHOTO JOKIHTY Mae OAIOHUI MeXaHi3M [ii.
3anpornoHoBaHa CTPaTerilo NOLYKYy HOBUX IPOTUCYAOMHUX areHTiB Ha OCHOBI CTPYKTYpHOI Moaudikarii
IiauuaTioceMuKap6a3uiB, siKka BKIOYasa B cebe BipTyalbHUI MillleHb-OpPi€HTOBAHMI CKPUHIHT CUHTE30BaHUX
CIIOJIYK [0 aKTUBHUX LeHTPiB GABAA-, GABAT-peuenTtopis Ta NVSCS BiloOMUX NPOTUEMINIENTUYHUX JIKAPCbKUX
3aco0iB, a 3a pe3ysibTaTaMU 06i0JIOTiYHOTO CKPUHIHTY HAa MOJieJli IEHTUJIEHTETPa30IbHUX CYJOM BUSIBJIEHA CIIOJIYKa,
sKa rnepesuiye pepepeHc-npenapar «Jlenakiny. [IpoBeneHi fociKeHHs Ha aHTUOAKTepiasbHy aKTUBHICTb
JI0O3BOJIMJIN BUSIBUTH PSiJ] IEPCIEKTUBHUX CIOJYK, a came N-(2-R-rinmpasun-1-
KapOOHOTIOLN)IMK/I0AJIKAHKapOOKCaMiTiB, SIK BUCOKOAKTUBHUX IIPOTUMIKPOOHUX areHTiB oo St. aureusTa P.
aeruginosa (MIK 3.125-25.0 Mxr/mu1) 3 I OP-inri6yrouoro giero. Ha 0CHOBI MOJIEKYJISIDHOTO JIOKIHTY Ta
TPAOULiHOIO MiKpPO6iOJIOTIYHOTO CKPUHIHTY PO3PO0JI€HA CTPATETisl NOLIYKY (PYHTIUIHUX 3aC00iB Ta BUSIBJIEHO P,
[IePCIEKTUBHUX CIIONYK, aKTUBHICTD SIKUX [I€PEBUIYE aKTUBHICTb IIPENapaTiB-NopiBHAHHS «LIMTPOKOHA30/1» Ta
«['imekcazos». BctaHoBIEHO, 110 [M3aMillleHiTIOCEYOBUHU Ta TioCEMUKapOa3uy He € MyTareHHUMU i MOXYTb
HaWTHU 3aCTOCYBaHHS SIK e(PEeKTUBHI picTperynaropu 3 QyHriuaHowo gieo. B xoi BuB4eHHS 6i0J10rYHOI aKTUBHOCTI
Ta IIPOBEIEHOTO aHali3y B3a€MO3B'SI3KY «CTPYKTYpa-aKTUBHICTh» cepeq noxinuux N-(R-
Kap6aMOTioin)UKJI0a/IKiIKap6oKCaMiZiB BUSIBJIEH] CIIOJIYKH, SIKi IIPOSIBUIIN BUCOKI IOKa3HUKUAHTHUKOHBYJIbCHUBHOI,
CEYOTiHHO], NPOTUMIKPOOHOI, TPOTUTPUOKOBOI, PICTCTUMYJII0I0YOI Ta aHTHU(oOIaTpeyKTa3Hoi 1ii. BusiBieHo 2
NOTEHLiHI PYHTILMIHI areHTH, sIKi 32 3HaY€HHSIMM MiHIMa/IbHOI iHri6yI040i KOHLIEHTpalii, MUPOTOIO CIEKTPA il
mono (diTonaToreHHUX rpubiB, NEePeBUILYIOTh Ipenapat «LIunpokoHa301» Ta He IPOSIBISIOTh MyTareHHy [0 110
BigHomeHHI0 70 SalmonellaTA 98 ta TA 100.

2. The thesisis devoted to the development o fpreparative methods of synthesis, structure determination, study of
physicochemical and biological properties of N-cycloalkylcarbonyl-No-arylthioureas, N-[2-(cycloalkyl-(phenoxo-
(phenylthio)-)-acetyl-, aroyl-, hetaroyl-)hydrazine-1-carbonothioyl]cycloalkylcarboxamides, 2-
(cyclopropanecarbonyl)carbonothioyl)-hydrazine-1-carbo-(thio-)-amides and products of their heterocyclization.
Specifics of interaction between generated insitu cycloalkanecarbonylisothiocyanates and o-phenylenediamine
were established. It was shown that themainre action products wereN-((2-
aminophenyl)-carbamothioyl))cycloalkanecarboxamides and 3,4-bis(3-
(cycloalkanecarbonyl)-thioureido)phenylenes, which were separated by recrystallization from methanol. A detailed
study of the reaction of cycloalkanecarbonylisothiocyanates with hydrazinehydrate was performed. It was found
that the reaction resulted information of N-(2-(cycloalkanecarbonyl)hydrazine-1-carbonothioyl)-cycloalkane-
carboxamides. The latter are the result of the interaction of the starting compounds with
cycloalkanecarbohydrases, what confirms their dielectrophilic nature. For the first time, the original 4-
cycloalkanecarbonyl-3-(amino-, phenyloxo-)(thio-)methyl-1,5-dihydro-4H-1,2,4-triazole-5-thiones were
synthesized by long-term heating of the corresponding disubstituted thiosemicarbazides. It was found that



diacylsemicarbazides form known 5-R-2-amino-1,3,4-thia-diazoles under the conditions of the cyclizationre
action in concentrated mineral acids. It is shown that the latter undergoan additional hydrolytic cleavage of the
cycloalkaneure aresidue. For the first time N-(4-oxo-3-R-thiazolidin-2-ylidene)-cycloalkanecar-boxamides were
synthesized by the interaction of disubstituted thioureasordiacyl-thiosemicarbazides with methyl-(butyl)
chloroacetate in the presence of potassiumacetateor in DMF in the presence of the triethylamine. All synthesized
substances were purified by crystallization from solvents. The structure of the synthesized compounds was
confirmed by modern physicochemical methods of analysis, namely elemental analysis, IR spectrophotometry, 1H
and13C NMR spectrometry, and their individuality - bychromato-massspectrometry. During studies 100
compounds (85 for the first time) were synthesized and studied for biological activity by virtual (molecular
docking), high through put (microbiological studies) and traditional screening approaches. The developed strategy
of diuretics search amongN-(R-carbamo-thioyl)cycloalkanecarboxamides revealed an effective "compound-
leader”, which competes with there ference drug "Hydrochlorothiazide" in terms of diuretic effect, and according
to the results of molecular docking as a similar mechanism of activity. A strategy fo relaboration of novel
anticonvulsant agents based on the structural modification of diacylthiosemicarbazides, which included a virtual
target-oriented screening of synthesized compounds to the active centers of GABAA-, GABAT-receptors and
NVSCs of known antiepileptic drugs on the biological model, and the results of pentylenetetrazolseizures found a
compound that exceeds there ference drug "Depakine". Antibacterial activity studies have revealed several
promising compounds, nam elyN-(2-R-hydrazine-1-carbonothioyl)cycloalkanecarboxamides, as high lyactive
antimicrobial agents against St. aureus and P. aeruginosa (MIC 3.125-25.0 ug/ml) with DHFR-inhibitory activity.
Based on molecular docking and traditional microbiological screening, a strategy for the search for fungicides was
developed and several promising compounds with activity exceeds the activity of the comparison drugs
Cyproconazole and Hymexazole were identified. It was found that disubstituted thioureas and thiosemicarbazides
are notmutagenic and canbeusedas effective growth-regulators with fungicidal activity. The compounds that
showed high rates of anticonvulsant, diuretic, antimicrobial, antifungal, growth stimulating and antifouling
activities were found during the study of biological activity and analysis of the "structure-activity" relationship
among the derivatives of N-(R-carbamothioyl)cycloalkylcarboxamides. Two potential fungicidal agents that exceed
Cyproconazole interms of minimum inhibitory concentration, broad spectrum of activity and nomutagenic effect
against phytopathogenicfungi were identified.
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