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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0821U102300
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 15-09-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlaba €sren-Osner Bonoaumuposud

2. Laba Yevhen-Oleh Volodymyrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaJabHOCTI: 102

Ha3Ba HayKOBOIi CIIeNiaJIbHOCTI: Ximis

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 10-09-2021

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 34,00yBayva: JibBiBchKuii Hal[iOHAIBbHWI yHiBEpcHTET iMeHi IBana Gpanka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: BYyJI. YHiBEpCUTETCHKA, Oy, 1, M. JIbBiB, JIbBiBCbKa 0061., 79000, YxpaiHna

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYUEHOI pagH (pa30Boi CleniaaizoBaHoi BY€HOI pagu). 1d 35.051.028
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, 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 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcuTteTchbka, 6ya. 1, M. JIbBiB, JIpBiBChKa 00651., 79000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 31.21.27

Tema gucepranii:
1. TanpemMHi peaxuii N-aunI0BaHHA-LUKIJIONPUENHAHHS Y KOHCTPYIOBAaHHI F€TEPOLUKIIIYHAX CUCTEM

2. N-Acylation-cycloaddition tandem reactions in the design of heterocyclic systems

Pedepar:

1. Po3po6seHo TanneMHi peakuii N-anuiioBaHHI-IUKJIONPUENHAHHS, SIKi JAIOTh 3MOTy KOHCTPYIOBAaTH IOXiHI
i3oiHzo0Jy, aHeIbOBaHi 3 TIOPEHOBUM, IIPOJIBHUM, iHI0JIbHUM, 6€H30pypaHOBUM (PparMeHTaMH, a TAaKOXK IOXifTHi
inTuneny, pypo[2,3-cJniposno-2,4-niony Ta peHaHTpUIOHY. PO3pobieHi MeTOAU CUHTE3Y NPUIATHI [J1S1 CTBOPEHHS
KOMOiHATOpHUX 6i6/1i0TEK CIOJIYK i AOCTiAKEHHS IXHbOI 6i0JI0rYHOI aKTUBHOCTI. 3-(2- Yn 3-TieHin)anizaminu
allMJII0OBaJIY 32 aMiHOTPYIIO MaJleiHOBUM aHTiAPUAOM. 3'ICyBajy, 0 Y TUX XK€ YMOBaX BiOyBa€eThCs
iHTpaMoJIeKyJIsIpHa peakuis [linbca-Anbgepa. SKIo B3aeMOJi0 MK MajleiHOBAM aHTigPUIOM Ta TieHinaninamiHaMu
IIPOBOJMJIY 32 KIMHATHOI TEMIIEPaTypH y IieTUI0BOMY eTepi, a6o npu 80°C y 6eH3€eHi, TO CIIOCTepiraan yTBOPEHHS
JIvIe IPOAYKTIB, IO MiCTSTh HEAPOMAaTHU30BaHe TioeHOBe Kisblie. HaTOMiCTb, y pa3i 3aCTOCYBaHHS TOJIYOJIy SIK
PO34YMHHYKA i TpOBeeHHs cuHTe3iB npu 110°C, npoLec He 3yNIMHUBCS Ha LUKJIONpUeaHaHHi [linbca-Anpaepa, a
CYIIPOBOM’KYBABCSI IPOTOTPONHUM MEPErPYyNyBaHHSIM NEPBUHHUX aiyKTiB y TaKi, 1[0 MiCTSITb apOMaTUYHE
TioeHOBe Kisblie. ALMIIOBAHHS Ti€HinaninamMiHiB 3amillieHMMY 0,0-HEHACUYEHVMH aHTiIpULAMU €

periocesnexktuBHUM. HyksieodinbHa aTaka BTOpUHHUM aTOMOM a30TY BiflOyBA€THCS 32 HAO1/IbII CTEPUYHO



IOCTYITHOIO KapOOHUIBHOIO TPYIIOI0 3aMillleHUX MaJIeIHOBUX aHTiApuiB. [Ipy HIbOMY YTBOPIOIOTLCS JIALIE
HeapoMaTH30BaHi afyKTU 3a TeMmneparypu Hwkde 80°C. HaTomicTb, KoM TEMIIEpaATypa peakliii nepeBulyBaia
100°C, cniocrepiranu ceyneKTUBHE YTBOPEHHS IIPOYKTIB 3 apOMaTUYHUM Tio(PEHOBUM LIMKJIOM. BusiBiieHo, 1110
IMDAV peaxlis TieHinaninamiHis 3 2,3-1ux10pMasieiHOBUM aHTiTPUIOM BilOyBa€TbCSl HE3BUYHO, 3 €JiIMiHYBaHHSIM
Jiie OJiHiel MOJIEKYJIM XJIOPOBOJHIO Ta AeKapOOKCUIIOBAaHHAM. ETudymapoin- Ta [MHHaAMOINIXI0puay, Xo4a i €
cyabmuMu fieHodinamu MOPiBHSHO 3 MajieiHOBUM aHTiIPUAOM, IIPOTE TAKOX BCTYINAIOTh Y PeaKlii TaHeMHOTO
anumoBaHHs / IMDAV 3 TieHinaninaminamu. [TokazaHa MOXKJIMBICTh OTPUMAaHHS JliacTepeoMepHO 30arayeHux (de
1o 87%) TieHOi30iHI0JIOHIB 32 PETEJIBHOTO KOHTPOJIIO TEMIIEPATYPU peakuii. [IJ1s CMHTe3y reTapujpoleHaiB Ha
OCHOBI mipoJty, iHzosy Ta 6eH30(ypaHy 3 MeTOIO iXHbOTO BUITPOOOBYBAHHS y OIIMCAHIlN BUIlle CHHTETUYHIN cXeMi
po3pobeHo MeToauKy onepkaHHs N,N-nuMmeTrunamiHoakposieiny. IHgoonponeHinaMming B3aeMOIiIOTh 3
MaJle{HOBMM aHTiIPUOM i BCTYIAIOTh Y PEAKLil0 TAKUM YMHOM, IO CIIOYATKy MPOXOAUTD allMJIIOBAHHS 32
aMiHOTrpYIOIO [ai BiiOyBaeThCs LUKIJIONPUEIHAHHS. BBecTu anisaMiHHUI (pparMeHT He y O-, @ B O-TI0JIOKEHHS 10
aTOMa a30Ty BiTHOCHO JIETKO MO>KHA JJIs TIOXiJHUX MipoJly. 3a po3po6seHOI0 POLENYyPOI0 3 BUKOpUCTaHHSIM N,N-
IVMeTUIaMiHoakpoeiny ogepxanu 1-metun-3-(niposa-2-in)asninaminy i Bunpo6ysainu ix y peakuii TaHZeMHOTo
anumoBaHHs / IMDAV. Peakuis iine no6pe 3 BUCOKMMU BUXOJaMu. 3's1COBaHoO, o 3-(6eH3odypaH-2-in)anizaminu
B32€MOJIIOTh 3 MaJIeiHOBUM aHTiIPUIOM y CepenoBulli 6eH3eHy NpY KUIT'ATiHHI 3 GOPMYyBaHHSM TiZpOBaHOTO
i3oiH70/IbHOTO PparMeHTy, BHACIIOK YOT0 ofieprKaju 2-3aMillleHi KapOOHOBI KUCJIOTU — aHaJIOTU reTepOoJlirHaHiB.
Po3po6seHo 3py4yHuil crioci6 ofep>kaHHsl HOBOrO kiacy N-3aMillleHMX KapKaCHUX MipOoJlilOHOINTULIEHOBUX
retepocucTeM. JlociixKeHO KacKaIHA CUHTE3 MOXigHuX TeTparigpo-2H-¢dypo[2,3-c]niposno-2,4(3H)-giony,
KJIIOYOBOIO CTaZli€10 SIKOTO € PETPO-aJbJl0JIbHa KOHIEH Calisl. 3BaXkaroun Ha IIMPOKE IPAKTUYHE BUKOPUCTaHHS
(eHaHTPUIOHIB Ta 3aCTOCOBYIOYM OINPalbOBAaHy METOL0JIOTII0, PO3PO0JIEHO 3pYYHUI METO/, CUHTE3Y 1€ He

IOCTIIKEHUX NOXiNHUX QEHAHTPULOHY.

2. We have developed tandem N-acylation - cycloaddition reactions that make it possible to construct isoindole
derivatives annulated with thiophene, pyrrole, indole, and benzofuran fragments. Also methods for preparation of
some iptycene, furo[2,3-c]pyrrolo-2,4-dione and phenanthridone derivatives have been disclosed. The developed
synthetic methods are suitable for creating combinatorial libraries of compounds and for further studying their
biological activity. 3- (2- Or 3-thienyl) allylamines were obtained, which were acylated at the amino group with
maleic anhydride. It was found that under the same conditions, an intramolecular Diels-Alder reaction occurs. If
the interaction between maleic anhydride and thienylalylamines was carried out at room temperature in diethyl
ether or at 80°C in benzene, only products containing a non-aromatic thiophene ring were observed. Instead, in
the case of the use of toluene as a solvent and providing synthesis at 110 ° C, the process did not stop at the Diels-
Alder stage but was accompanied by prototropic tautomerism of the primary adducts into those containing an
aromatic thiophene ring. The acylation of thienylalylamines with substituted o,0-unsaturated anhydrides is
regioselective. The nucleophilic attack by a secondary nitrogen atom occurs at the most sterically available
carbonyl group of substituted maleic anhydrides. Only non-aromatic adducts are formed at temperatures below
80°C. Instead, when the reaction temperature exceeded 100°C, selective formation of products with an aromatic
thiophene ring was observed. It was found that the IMDAV reaction of thienylalylamines with 2,3-dichloromaleic
anhydride is unusual. It proceeds with the elimination of only one molecule of hydrogen chloride and
decarboxylation. Cinnamoyl and ethyl fumaroyl chlorides, being weaker dienophiles compared to maleic
anhydrides, can also be involved in the tandem acylation /IMDA reaction with vinylthiophenes. The possibility of
obtaining diastereomerically enriched (de up to 87%) thienoisoindolone with careful control of the reaction
temperature is shown. We have studied pyrrole, indole, and benzofuran derivatives in IMDAV reactions. A method
for preparing the starting compound N,N-dimethylaminoacrolein was developed. Indolopropenylamines interact
with maleic anhydride and react in such a way that the amino group is first acylated, resulting in the formation of
intermediates. This is followed by cycloaddition. Also, the allylamine moiety was introduced not in the o- but in the
o-position to the nitrogen atom for pyrrole derivatives by the Wilsmeier acrylation reaction. The obtained
pyrrolopropenylamines were tested in the intramolecular Diels-Alder reaction. The reaction goes well. The
synthetic potential of benzofuran series dienes in the Diels-Alder intramolecular reaction was also disclosed.



Which react with maleic anhydride to form benzofuro[2,3-f]-isoindole-10-carboxylic acid, with high yields. A
convenient method, for preparation of a new class of N-substituted framework pyrrolidone-iptycene hetero
systems has been developed. The cascade synthesis of tetrahydro-2H-furo[2,3-c]pyrrolo-2,4(3H)-dione
derivatives, the key stage of which is retro-aldol condensation, was studied. Methods for the synthesis of
phenanthridone derivatives have been developed.
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Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. O6ymak Mukosna JMUTpOBAY

2. Obushak Mykola Dmytrovych

KBasigikanis: 1. x. u., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indpopmamnist:
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VII. BigomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
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1. BoBK Muxaityio BosnogumMupoBud



2. Vovk Mykhailo Volodymyrovych

KBasigikamis: . x. 1., 02.00.03
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JoparkoBa iHdopmamist:
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Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. IlosnioBkoBMY CBATOCNAB BOsIOAMMUPOBIY

2. Polovkovych Sviatoslav Volodymyrovych

KBasmigikamis: . x. 1., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

BaacHe IlpizBume Im's I1o-6aTbKOBI:
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KBasmigikamis: . x. 1., 02.00.03
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Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Ocran’tok FOpiit BonogumupoBuy

2. Ostapiuk Yurii Volodymyrovych
KBasmigikamis: . x. 1., 02.00.03
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HAyKOBOIi

OisiILHOCTI

[Toxonuno Hazapiit Tapacosuy

[Moxomuno Hasapiit TapacoBuy

IOpuenko T.A.



