O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHH#H 00J1iKOBHI HOMep: 0421U101578
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 13-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cepgam HOpiit BonoguMmuposuy

2. Sedash Yuriy V

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniaIbHOCTI: 02.00.03

Ha3Ba HayKoBOIi CcIeniaJbHOCTI: OpraniuHa ximis

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHcTy: 06-05-2021

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po60oTH 34,00yBaya: ToBapuCTBO 3 0GMEKEHOIO BiINIOBIJATBHICTIO "BAPA"

Kopg 3a €IPIIOY: 25474176

Micue3HaxoO KeHHS: Byuis Akafiemika Becnina 17a, M. 3anopixoks, 3anopisbkuil p-H., 3anopisbka o611.,

69015, Vkpaina
dopma ByracHOCTI:
Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIndp cneuniasnizoBaHoi BY€HOI pasau (pa30Boi cIieniaizoBaHOil BYUEHOI pasu). [l 64.051.14
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALOHAJIBHMIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micueanaxo;pxeunn: Mmaiipan Ceobonu, 6y1. 4, M. XapkiB, XapKiBCbKUI P-H., XapKiBcbKa 001, 61022, YKpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [lepkaBHa HayKOBa yCTaHOBa HayKOBO-TEXHOJIOMYHUIA

KOMILIEKC "[HCTUTYT MOHOKpUCTaiB" HalioHanbHOI akageMii HayK YKpainu

Kopg, 3a € IPIIOY: 23759880

Micue3HaxoaKeHHS: npocnekT Haykuy, 6ya. 60, M. XapkiB, XapKiBCbKuil p-H., XapKiBcbka 0041, 61072, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 31.21

Tema gucepranii:
1. BaraTOKOMIIOHEHTHI peakuii 3-amiHo-1,2,4-Tpuasony ¢ CH-Kkuci0Tamu Ta KapOOHIIbBHUMMU CIIOTyKaMu

2. Multicomponent reactions of 3-amino-1,2,4-triazole with CH-acids and carbonyl compounds

Pedepar:

1. luceprarifina po6oTa rnpucBsYeHa IOoCaiIKeHHIO TPUKOMIIOHEHTHOI KOHAeHcalii 3-amiHo-1,2,4-Tpua3oJiB 3
caninunoBumu anbaerigamu Ta CH-Kuca0TamMy, BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN IIepediry Takux
6araTOKOMIIOHEHTHUX peaklliil, iXHbOi XeMO-, perio- Ta CTepeoCeeKTUBHOCTI, 4 TaKOX po3po6Li METO/iB
oJiepyKaHHS HOBUX MOXiTHUX TPUA30JIOMNiPUMIiINHIB Ta BCTAHOBJIEHHIO MEXaHi3MiB IaHUX MTepeTBOPEHb. Y po6OTi
3HaNIEHO HOBY CIIPSIMOBAHICTb B3a€MOJIi, i€, Ha BiMiHY Bif| JiTepaTypHUX JaHUX LWIOL0 Peaklii aMiHOTpuasoiy 3
CaJIiUJIOBUMU ajlbJIeTiiaMy Ta KETOHAMH, Y PO3POOJIEHMX M'SIKUX YMOBAax yTBOPIOIOTHCS MOXiNHI S-apui3amimeHnx
TeTParigpoTpua3oJIONipUMIINHIB — MPOALYKTU NPUENHAHHS aJIbJETiNy 10 €K30LUKIIYHOTO aTOMa a30Ty Tpuasoy. Lli
CIIOJIyKH € iHTepMmeJiaTamu Ha nuisaxy GopMyBaHHs NOXigHUX [1,2,4]rpuasosno[l,5-c][1,3,5]6eH30Kcania3onyHy B
JKOPCTKMX YMOBAax MiKpOXBUJIbOBOT'O Harpisy. CTPyKTypy KJIIOYOBOTO iHTEpMEiaTy HapsiAy 3i CTPYKTYpPOIO OJHOTO 3
IIPEICTaBHUKIB psily 6€H30KCa1ia301MHIB 6yJI0 OCTATOYHO JOBELEHO 3a JOIOr0I0 PEHTT€HOCTPYKTYPHOTO

IOCJIiIPKEHHS Ta IHIMX CIIEKTPAJIbHUX NaHUX. BapiloBaHHS KETOHIB BUSIBUJIO MEXXU 3aCTOCYBAaHHS JAHOTO MiAXO4y



00yMOBJIEHI BTPATOIO CTEPEO-, PETIOCEIEKTUBHOCTI 200 3HMKEHHSIM PeaKLifHOi 37[aTHOCTH 3aMillleHMX KETOHIB.
By70 po3po6seHo 3aranbHy METOMUKY, SIKa JO3BOJISIE BUXOSMYM 3 alleTOHY, 3aMillleHUX CaJliljUIOBUX albIerifiB Ta
5-R-3-amiHo-1,2,4-TpuazosiB MBUAKO OTPUMYBATH IOXIiJIHI 6€H30KCaia301MHY 3 BapiabeJbHUMU 3aMiCHUKaMU Y
TPHUA30JIbHOMY Ta 6€H30JIbHOMY LIMKJIaX. 3aMiHa KETOHIB Ha alleTOOLTOBUI €CTep Y M'SIKMX YMOBAX TaKOXK
IIPOXOAMTD 32 aJIbTEPHATUBHOIO HAIIPABJIEHICTIO 3 YTBOPEHHSM BillIOBIIHUX S-apui3aMillleHuX
TeTParigpoTpuasoJIoNipuMinuHiB, gKi y posunHax JJMCO 3a3HaioTh enimepisaliii xipasbHoro neHtpa 6-C-Htay
BUIAKY BUXIIHUX aJbJerifiB, o He MicT4Th 2-OH-rpyIty, 3a3HaIOTh [TEPErpyIyBaHHs y )KOPCTKUAX YMOBAx 3

YTBOPEHHSAM BiJOMUX 7 apUIAUTIIPOTPHA30IONIPUMIANHIB — IPOOYKTIB KJIACUYHOI HATIPABJIEHOCTI B3A€MOJII.

2. The work is devoted to the study of the three-component condensation of 3-amino-1,2,4-triazole derivatives
with salicylic aldehydes and CH-acids (ketones, acetoacetic esters and 3-acetylbutyrolactone), its regularities,
chemo-, regio-, stereoselectivity, development of methods for the preparation of new triazolopyrimidine’s
derivatives and the establishment of mechanism of these reactions. Theoretically a reaction of 3-amino-1,2,4-
triazole with aromatic aldehydes and CH-acids (ketones, acetoacetic esters and 3-acetylbutyrolactone) may lead
to formation of at least eight products comprising two rows of isomers of tetrahydro- and dihydropyrimidine
derivatives. At the time of setting aim for this dissertation, there were only four of these isomers reported in the
literature. Different products were formed under the influence of various specific factors including the nature of
the starting compounds and the reaction conditions and fixed in or isolated from the reaction mixture. One of
these product types described in the vast majority of publications can be considered a classical reaction direction
product, where the aldehyde component is bonded to the hydrazine endocyclic nitrogen atom of the triazole. It
was shown that in contrast to the literature data on the reaction of aminotriazole with salicylic aldehyde and
carbonyl CH-acides the reaction with aceton under the mild conditions proceeds via alternative direction leading
to stereospecific formation of 5-aryl-substituted tetrahydrotriazolopyrimidines, the products of the addition of
aldehyde to the exocyclic triazole nitrogen atom are formed. It is known that in case of salicilyc aldehyde
threecomponent condensation may not stop on the stage of dihydropyrimidine derivative, and proceed to the
formation of benzoxadiazocines by addition of the 2-hydroxy group of salicylic aldehyde to the double bond of the
dihydrotriazolopyrimidine derivative. Thus, obtained tetrahydro([1,2,4]triazolo[1.5-a]pyrimidines may be considered
as intermediates in the formation of [1,2,4]triazolo[1,5-c][1,3,5]benzoxadiazocine derivatives under the harsh
conditions under microwave heating. The key intermediate structure and the structure of a benzoxadiazocine
representative were unambiguously confirmed by single crystals X-ray diffraction study in addition to other
spectral data. Variation of ketones showed limitations of the reaction protocol due to the loss of the stereo- and
regioselectivity or decreased reactivity of substituted ketones. A general procedure was developed for the
synthesis of benzoxadiazocine derivatives with the use of acetone which made it possible to obtain derivatives
with variable substituents in triazole and benzene cycles. The use of acetoacetic ester instead of ketones under
mild conditions also leads to formation of the alternative products, corresponding 5-aryl-substituted
tetrahydrotriazolopyrimidines, at which 6-C-H chiral center epimerizes in DMSO solution. In case of the
aldehydes lacking 2-OH group such compounds under harsh conditions undergo rearrangement with the
formation of the known 7-aryldihydrotriazolopyrimidines - products of the classical reaction direction. However,
the use of 3-acetobutyrolactone instead of acetoacetic ester made it possible to obtain stable spiro-derivatives of
tetrahydrotriazolopyrimidine, where mobile protone at 6-C-H was replaced by an alkyl substituent. This made it
possible to establish the stereochemistry of the formation of the tetrahydropyrimidine ring and to propose the
mechanisms of alternative reactions pathways that could explain all the details of their course. Beside the obtained
data on the studied reaction an interactions using 2,3 dihydrofuran and 3,4-dihydro-2H-pyran as models of enol
forms of the carbonyl CH acids were carried out mimicking one of the key stage of the studied reaction
mechanism: interaction of the enol form with the Schiff base made from 3-aminothriazole and salicylic aldehyde.
Another key stage is the stereospecific closure of the tetrahydropyrimidine ring proceeding within simultaneous
formation of two (in the case of acetone) or three (in the case of acetylbutyrolactone) chiral centers. This stage is
an intramolecular attack of the pyridine nitrogen atom of the triazole ring on the carbonyl group that can take
place on the most favorable trajectory located in the plane orthogonal to the carbonyl group, at the Burgie-Dunitz



angle, (o) Nu...C=0, which is equal to 107 + 5°. Due to the steric hindrances of the substituents, such angle is
realized only in the conformations of intermediates, leading to the formation of the observed configuration of the
tetrahydropyrimidine ring. The closure of the oxygen bridge is consistent with the mechanism known in literature.
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