O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0824U002907
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 22-08-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIucenko BsyecnaB AHApifioBUY

2. Viacheslav Lysenko
KBasmigikamis:
InenTudikarop ORCID ID: 0000-0001-5177-7678
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak
IIndp HayKoBOi ceniaJabHOCTI: 102
Ha3Ba HayKOBOIi CIIeNiaJIbHOCTI: Ximis

FaJIy3b / ra.nysi 3HaHb. NpUPOIHUYI HAYKN

OcBiTHBO-HayKOBa IMporpama 3i cneniajgbHOCTi: Opraniyna ximis

JaTa 3axHcTy: 05-09-2024

CnenianbHICTD 32 OCBITOXO: XimiuHi TEXHOJIOTIi Ta iHXeHepis

Micue po6oTH 3400yBaya: Inctutyrt opranivnoi ximii HauionanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417325

Micuesnaxo,szeHHa: ByJI. AKaziemika Kyxaps, 6yq. 5, Kuis, 02094, Ykpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIelliai30BaHOI BYEHOI paju). 47679
TloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [HCTUTYT OpraniuHOi ximii HanjoHanbHOi akanemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417325

Micuesnaxo,zm(emm: ByJI. AKazemika Kyxaps, 6yz. 5, Kuis, 02094, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT OpraniuHOi ximii HanjonanbHoi akanemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417325

Micuesnaxo,r.perHﬂ: ByJ. Akazemika Kyxaps, 6yz. 5, Kui, 02094, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio

MoBga guceprTaiiii: Vkpaincoka

Koau TemaTuyHuX pyopHK: 31.21.21.27, 31.21.27.05, 31.21.27.07, 31.21.18
Tema guceprauii:

1. BinHOBHE poO3LIeNeHHs aHeIbOBaHUX 1,3-Iia3areTeponuKIiB

2. Reductive cleavage of annulated 1,3-diazaheterocycles

Pedepar:

1. Iucepraniiina po6oTa MpucBsYeHa NOCAiTKeHHIO peaKlii BiZHOBHOTO PO3IIEINIeHHs aHEIbOBaHUX 1,3~

IiazareTepoLMKIIiB 3 METOI PO3POOKY MPENapaTUBHO IPOCTOTO METOMY CUHTE3Y MOXiIHUX cepelHix HuKIIiB. Byno

PO3pO6JIEHO METOAM CUHTE3Y, SIKi JO3BOJISIIOTh OTPUMYBATH MYJIbTUTPAMOBI KiJIbKOCTI 1,2-aHeIbOBaHUX

nurinponipuminun-4(3H)-oHiB Ta 2,3-aHenboBanux 1,2,4-Tiannasun-1,1-TMOKCUIB peakIji€lo UKIiYHUX iMifIaTiB 3

(PYHKLiOHAJIBHO 3aMillleHMMU aMmiHamu. Ha iX OCHOBI 6y OTpUMaHi Y€TBEPTHHHI COJIi IIPSIMUAM AJIKiJTyBaHHSIM

asikizn ranoreHigamu. Ha npuxknani 1-metun-3,6,7,8-retparinpo-2H-nipono[1,2-b][1,2,4]riaguazun-1-iym 4,4~

IUOKCU], Hoauy NOKa3aHo, 0 YeTBEPTUHHI COoJli 2,3-aHesboBaHuX 1,2,4-Tianna3nH-1,1-1MOKCHIB € TigpOoiTUYHO

HecTabinbHUMU. PO3p06J1€HO HOBUI METOJ, CUHTEe3Y 3,4-aHesIbOBaHuX 1,2,4-Tiagnas3nH-1,1-1MoKCuAiB peakuiero

LMKJIYHYX iMifaTiB 3 BiHiz cynbdoHamigom. [TokazaHo, 0 peakiis JUKIIYHUX aMiIHIB 3 METUJI aKPUJIATOM HE €

periocesieKTUBHOIO Ta IPUBOAUTH IO YTBOPEHHSI [1BOX i3oMepiB - gurigponipuminuH-4(3H)-oHiB Ta



nurigponipuminnH-2(6H)-oHiB. [TokazaHo, O NPOLYKTaMM peakuii HIMKIIYHUX iMiJaTiB 3 2-TiIpasuHia-2-0Kco-
aterarom € 1,2,4-Tprazosno-5-kapbokuciuaTtu ab6o 1,2,4-tpuasunu. I[linibpaHo onTumManbHi YMOBU [1J11 OTPUMaHHS
KOXKHOTO 3 LIMX [IPOAYKTIB. 3'5ICOBaHO, 10 peakliisi pO3LMPEHHS LIUKIY Mif, [i€l0 BiHOBHUX peareHTIB Bi0yBa€ThCs
juule y BUNaaKy 1,2-anenpoBanux aurinponipuminnn-4(3H)-oHis Ta 2,3-anenpoBanux 1,2,4-riaguasun-1,1-
IUOKCHUIIB. Bysi0 BUBHaY€HO 3aJI€KHICTh IIPOXOKEHHS PeaKlii po3LieIyIeHH Bill pO3Mipy HACUYEHOTO LIUKJITY Ta
peakliiiHuX yMOB. BCTaHOBJIEHO, 1110 Y BUNAKY IOXiTHUX MipoJsio[l,2-a]nipuMigyiHy OCHOBHUM IPOJYKTOM PeakKlii €
OIMKIIYHUI aMiHasb, @ He OYiKyBaHUH JeB ITUIaHKOBUI azajsiakTam. [TokaszaHo, 110 B JAaHOMY BUIAJKY
PO3MINPEHHS LUKy MOXKJIMBE JINIIE [TPY HASBHOCTI 06'€MHOTO 3aMicHUKA B C2 TI0JI0KEHH] reTepOIuKIIiYHO1
crucremu (t-Bu). 36isbIeHHs] po3Mipy HACMYEHOTO LIUKITy TPUBOAUTH IO MPOAYKTIB BiIlHOBHOTO PO3IEIJIEHHS,
IIPOTE y BUINAJKY yTBOpPeHHs 10-71aHKOBUX NOXiIHUX BUXOJM peaKLii He nepeBuinyioTb 50%, a MifBUIEeHHS
TeMIIepaTypU peaKliii CylpoOBOKY€ETbCS BiIHOBHUM aJIKiJTlyBaHHSIM 110 aMiHHOMY aTOMY @30Ty 3 yTBOPEHHSIM N-
€TUJIbOBAHUX MOXIJHUX CEPENHIX LUKIIiB. BCTaHOBIIEHO, 10 BifHOBHE po3uensenHs 3,4,7,8,9,10-
rexcarigponipumino[l,2-aJazenin-2(6H)-ony npuBogUTh 1O YTBOPEHHS NOXiNHUX a3ernaHy. TakoX [10Ka3aHo, 10
BUIIIE 3a3HAaY€HA MOXiJHa JIETKO TifipoJli3ye Iif Jiero Bogyu 3 yTBOPEHHAM 3-(2-iMiHoazenaH-1-in)nponaHoBoi
kucnotu. [TokasaHo, o 2,3-aHesboBaHi NOXigHiI AurinpoTiaauasuHis nif gieto NaBH3CN /HOAc nerko
TpaHCPOPMYIOTHCS B a3aCyJIbTaMU CEpPeSHbOro po3Mipy. Buxonu 6askaHuX MPOAYKTIB Ck1anaoTh 63-92% i Mano
3aJIeXKaTh Bifl pO3Mipy 4y NPUPOAU LMKIYy aHEJIbOBAHOrO 710 1,2,4-TialnasuHOBOTO s/pa. 3'1COBaHO, 110 i30MepHi
3,4-aHesbOBaHi 1,2,4-1UrinpoTiafina3vHy B PEAKLio 3 1iaHOOOPOTiApUAOM He BCTYNAIOTh. JJOCIiIKEHO, o
BiZIHOBHE PO3LIMPEHHS KiJlblLs BiIlOYBA€ThCS JIETLIE i 3 KPAIMMU BUXOAAMU [TPU BUKOPUCTaHHI KBaTEPHI30BAHUX
MOXiJHUX 2,3-aHeJIbOBAHUX Jlia3areTepoLyKiIiB. [Ipy 1bOMy yTBOPIOIOTECH N-aJIKijl IOXiAHI CepenHixX UKIIB 3
KiJIbKICHUMY BUXO/IaMU. PO3p06JIeHO MPOCTUil METO, OTpMMaHHS N-He3aMillleHUX eCATUIaHKOBUX a3aIaKTaMiB
IIJIIXOM BiZHOBHOTO po3iieryieHHs: N-60eH3UIbOBaHUX Y€TBEPTUHHUX COJIel 3 HACTYITHUM 3HSTTIM GE€H3UJIbHOTO
3aXMCTY. Y BUNAAKY XiHA30JI0HIB )KOJHOTO NIPUKJIaly BiTHOBHOTO PO3MUPEHHS Kijlblisl HE CIIOCTEpiranocs. Ha
OCHOBi OTPUMaHUX €KCIIEPUMEHTAJIbHUX JaHUX OYJI0 3alIpOIIOHOBAHO MOBIpHUI MeXaHi3M peakliii BintHOBHOro
PO3IIMpeHHS Kisblis aHesnboBaHuX 1,3-nmiazaretepouukiis nif gieto NaBH3CN /HOAc. [Ipoka3aHo MOXKJIUBICTb
[I0/IA/IBIIIOrO BUKOPUCTAHHS OTPUMAHUX MOXITHUX CePEeIHIX IUKIIIB y CUHTE3i KOHAEHCOBAaHUX a30JIbHUX CUCTEM
(imigazomis, 1,2,4-Tpua3oiB, TETPA30JIiB).

2. The dissertation is dedicated to the investigation of the reductive cleavage of annulated 1,3-diazacycles with the
aim of developing a preparatively simple method for the synthesis of medium ring derivatives. A preparative
method was developed for the synthesis of multi-gram quantities of 1,2-annulated dihydropyrimidin-4(3H)-ones
and 2,3-annulated 1,2,4-thiadiazine-1,1-dioxides through the reaction of cyclic amidines with functionally
substituted amines. Quaternary salts were obtained from these compounds via direct alkylation with alkyl halides.
Using 1-methyl-3,6,7,8-tetrahydro-2H-pyrrolo[1,2-b][1,2,4]thiadiazine-1-ium 4,4-dioxide iodide as an example, it
was shown that the quaternary salts of 2,3-annulated 1,2,4-thiadiazine-1,1-dioxides are hydrolytically unstable. A
new method was developed for the synthesis of 3,4-annulated 1,2,4-thiadiazine-1,1-dioxides via the reaction of
cyclic amidines with vinyl sulfonamide. It was shown that the reaction of cyclic amidines with methyl acrylate is
not regioselective and leads to the formation of two isomers - dihydropyrimidin-4(3H)-ones and
dihydropyrimidin-2(6H)-ones. It was demonstrated that the products of the reaction of cyclic amidines with 2-
hydrazinyl-2-oxo-acetate are 1,2,4-triazolo-5-carboxylates or 1,2,4-triazines. Optimal reaction conditions were
investigated for obtaining each of these products. It was determined that the ring expansion reaction with
reducing agents occurs only in the case of 1,2-annulated dihydropyrimidin-4(3H)-ones and 2,3-annulated 1,2,4-
thiadiazine-1,1-dioxides. The dependence of the cleavage reaction on the size of the saturated ring and reaction
conditions was established. It was found that in the case of pyrrolo[1,2-a]pyrimidine derivatives, the main product
of the reaction is a bicyclic aminal, rather than the expected nine-membered azalactam. It was shown that in this
case, ring expansion is possible only in the presence of a bulky substituent at the C2 position of the heterocyclic
system (t-Bu). Increasing the size of the saturated ring leads to products of reductive cleavage, but in the case of
10-membered derivatives, the reaction yields do not exceed 50%, and increasing the reaction temperature is
accompanied by reductive alkylation at the nitrogen atom, forming N-ethylated derivatives of medium rings. It was



shown that the reductive cleavage of 3,4,7,8,9,10-hexahydropyrimido[1,2-aJazepin-2(6H)-one leads to the
formation of azepane derivatives. Additionally, it was demonstrated that the aforementioned derivative readily
undergoes hydrolysis in the presence of water, forming 3-(2-iminoazepan-1-yl)propanoic acid. The transformation
of 2,3-annulated derivatives of dihydrothiadiazine into medium-sized azasultams under the action of

NaBH3CN /HOAc was studied. Yields of target products range from 63% to 92% and are barely dependent on the
size or nature of the annulated cycle to the 1,2,4-thiadiazine core. It was found that isomeric 3,4-annulated 1,2,4-
dihydrothiadiazine do not react with cyanoborohydride. It was investigated that the ring expansion proceeds more
easily and with better yields when using quaternized derivatives of 2,3-annulated diazaheterocycles. In this
process, N-alkyl derivatives of medium-sized rings are formed in quantitative yields. A simple method for obtaining
N-unsubstituted 10-membered azalactams was developed via the reductive cleavage of N-benzylated quaternary
salts followed by benzyl deprotection. In the case of quinazolones no examples of ring expansion were observed.
Based on the obtained experimental data, a plausible mechanism for the reaction of reductive ring expansion of
annulated 1,3-diazaheterocycles with NaBH3CN /HOAc was proposed. The possibility of further application of the
obtained medium-sized ring derivatives in the synthesis of condensed azole systems (imidazoles, 1,2,4-triazoles,
tetrazoles) has been demonstrated.
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