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Ha3Ba HayKoBOIi CcIeniaJbHOCTI: OpraniuHa ximis
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIndp cneuniasnizoBaHoi BY€HOI pasau (pa30Boi cIieniaizoBaHOil BYUEHOI pasu). [l 64.051.14
IToBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XapKiBChbKMil HALOHATIBHNIA YHiBepcuTeT imMeni B.H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micueanaxo;pKeHHﬂ: MangaH CBo6onu, 4, M. XapkiB, XapkiBcbKuil p-H., XapKiBcbKa 0671., 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

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HayKOBO-TEXHOIOTIYHMI KOMILIEKC "[HCTUTYT
MOHOKpHCTaJiB" HalioHanbHOI akageMii HayK YKpaiHu

Kopg, 3a € IPIIOY: 23759880

Micue3Haxoa KeHHs: npocnekT Hayku 60, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61001, 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. OgnopeaxTropHa nocainoBHa B3aeMogis 1,3-nukap6oninbaux CH-kucaor 3 N,N-gumeTtundopmaminy

OVMETUJIallETAJIEM Ta METNJIEHAKTUBHUMU HiTpI/IIIaMI/I

2. One-pot sequential interaction of 1,3-dicarbonyl CH-acids with N,N-dimethylformamide dimethylacetal and
active methylene nitriles

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA PO3pO06Li HOBUX €(PEKTUBHUX CUHTETUYHUX METOIB 117151 30iIbLIEHHS
MOJIEKYJIIPHOTO Pi3HOMaHITTS reTePOLMKIIIB i3 BUKOPUCTAHHAIM OLHOPEAKTOPHUX MOCIiJOBHUX B3a€EMOZIH,
NOJIiIYHKIIIOHAJIbPHUX CIIOJIYK Ta HEKJIACMYHMX METO/iB aKTUBallii XiMiYHUX MPOLIECIiB 3 ypaxyBaHHSIM IIPUHLUIIB
3eJ1eHoi xiMii Ha puk-nafi B3aemogii 1,3-ngukap6onineHux CH-kucnot 3 IM®IMA Ta MeTuieHaKTUBHUMU
HiTpuiamu. 3HaNE€HO, 1O TiAPOJIi3 Y KUCIOTHOMY CEpelOBUILi IPOMIXHUX 4-11iaH06yTa-1,3-1ieHONATiB
IIPU3BOJUTH /10 CEJIEKTUBHOT'O YTBOPEHHS NOXiTHUX 2-TIipPOH-3-KapboKcaMifiiB, 110 [03BOJIAIIO PO3POOUTU
OJJHOPEAKTOPHY TPUCTAZiIHY METOAMKY Ta CUHTE3yBaTU LIMPO-Ky 6i0JIi0TEKY TaKUX CIIonyK. [TokazaHo, mo y
BOJHOMY CEpeIOBUILi BilOyBAETHCS aKTHBaLlisg aMifHOi rpynu 4 niaHo6yTta-1,3-1ieHosTIB, 10 IPU3BOAUTD 1O

CEeJIEKTMBHOTO YTBOPEHHS NOXiTHUX 2 NipuAoH-3-Kap6oHiTpuIIiB. Tako NpoBeneHo KiHeTUYHI NOCIiI>)KeHHs Ta



3aIpONIOHOBAHO MO>KJIMBUI ME€XaHi3M 11bOTO NepeTBOpeHHs. [Ipu 3acToCyBaHHI 2-11iaHOMeTUI6eH3iMia301a SIK
MeTWJIeHaKTUBHOrO HiTpuia 3 nukiaivHumMu CH-kucnortamu ta IMOIMA cesneKTUBHO YTBOPIOIOThCS 4-0Kc0-1,2,3,4~
TeTparigpobdenso[4,5]iminazo[1,2-a]xiHomniH-6-1n1 1iaHigY, 3 AUKIIYHUMU O KETOECTEPaMU — 4~
niano6eH30[4,5]iminaszo[1,2-a]nipuanH-2-KapboKCcuaTiB (KaTasis ni-nepuauHOM B yMOBaX MiKpOXBUJIbOBOTO
HarpiBaHHs) a60 4 niaHo6eH30[4,5]iminazo[1,2-a]nipuanH-1-o1aTiB (KaTasli3 METUIATOM HATPilO0 MPU KiMHATHIN
TemIepartypi), siki micsst 06podKku KUCI0TOI0 fatoTh 1 rinpokcubdensol4,5]iminazo[l,2-a]nipuauH-4-KapooHiTpunu. I3
BHMKOPHCTaHHSIM KBAaHTOBO-XiMiYHMX PO3PaxXyHKiB 0yJIO [I0Ka3aHo, 10 TAyTOMEPHi piBHOBaru Ta CTabilbHIiCTb 2-
iMiHOKyMapuH-3-KapboKcamiziB Ta 2-iMiHO-5-0kC0-5,6,7,8-TeTparigpo-2H-xpoMeH-3-Kap6oKcamiziiB MaloTb
aHaJIOTIUHi TeHMEHIIii, 110 CBiTYUTh PO CXOXKY IOBEIHKY IIMX CIIOJYK Y XIMIYHUX [I€PETBOPEHHAX. Ha OCHOBI
€KCIIEPUMEHTAJIbHUX, JIITEPATYPHUX Ta PO3PaXyHKOBUX JAHUX 3aIIPOIIOHOBAHO MEXaHi3MHU JOCIIiIKyBaHUX

[IEPETBOPEHb.

2. The thesis is dedicated to the development of new effective synthetic methods for increasing of molecular
diversity of heterocycles based on one-pot sequential interactions, polyfunctional compounds, non-classical
methods for activation of chemical processes and principles of green chemistry on example of an reaction
between 1,3-dicarbonyl CH-acids, DMFDMA and methyleneactive nitriles. Hydrolysis of intermediate 4-cyanobuta-
1,3-dienolates in an acidic medium results in the selective formation of 2-pyrone-3-carboxamide derivatives. This
allowed us to develop a one-pot three step method and synthesize a wide library of such compounds. It was shown
that activation of the amide group of 4-cyanobuta-1,3-dienolates takes place in the aqueous medium and leads to
the selective formation of 2-pyridone-3-carbonitrile derivatives. Kinetic studies were also carried out, and a
possible mechanism for this transformation has been proposed. When 2-cyanomethylbenzimidazole is used as the
active methylene nitrile with cyclic CH-acids and DMFDMA, 4-ox0-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-
a]quinolin-6-yl cyanides are selectively formed, and 4-cyanobenzo[4,5]imidazo[1,2-a]pyridine-2-carboxylates
(piperidine in microwave heating) or 4-cyanobenzo[4,5]imidazo[1,2-a]-pyridin-1-olates (catalyzed by sodium
methylate at room temperature) which gave 1 hydroxybenzo[4,5]imidazo[1,2-a]pyridine-4-carbonitriles after acid
treatment, are formed in the reaction with acyclic o-ketoesters. Using quantum chemical calculations, it has been
shown that tautomeric equilibrium and stability of 2-iminocoumarin-3-carboxamides and 2-imino-5-0x0-5,6,7,8-
tetrahydro-2H-chromene-3-carboxamides have similar trends, which indicate a similar behavior of these
compounds in chemical transformations. Based on experimental, literary and calculations data, the mechanisms of
the studied transformations were proposed.
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