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Pedepar:

1. AHOTALIA Iomnim H.B. BioTexHO10rig KOMIIO3ULIMHUX IIpENapariB Ha OCHOBI HOBUX N- BMiCHUX
reTepoLMKIIIYHUX MOXinHUX 1,4-HadTOXiHOHY Ta 6iocypdaKTaHTiB, BIACTUBOCTI i 3acTocyBaHHs.— KBanidikauiiiHa
HayKoBa Ipalisl Ha IIpaBax pyKonucy. Jlucepralis Ha 3100yTTs HAYKOBOTO CTyIeHs loKTopa ¢inocodii 3a
crenianbHicTIO 162 BioTexHoJiorii Ta 6ioiHkeHepist. - HaljioHanbHMi yHiBepCUTET «JIbBiBCbKA IOJIITEXHIKAY,
MinicTepcTBa ocBiTu Ta HayKu YKpainuy, JIpBiB, 2022. Harenep npiopuTeTHUM HaNpsIMKOM 0i0TEXHOJIOTI €
CTBOPEHHS MePCIEKTUBHUX IIPOAYKTIB 3 IIMPOKUM CIIEKTPOM 6i0JI0ri9YHOi aKTUBHOCTI, HU3bKOIO TOKCUYHICTIO,
6e311eKo10 1J1s1 LOBKIJIJISl Ta HEBUCOKOIO LiHOI0. Y IMCcepTalliiiHiil poboTi mpefcTaBieHi pe3yibTaTy 4OCaiIKeHb,
IIPUCBSIYEHUX PO3POOLI TEXHOJIOTI HOBMX KOMIIO3ULIMHUX [IPENapaTiB Ha OCHOBI 6i0r€HHUX [I0BEPXHEBO-aKTUBHUX
PE4OBMH MiKpOOHOTrO MoxomkeHHs (6iocyp@dakraHTis, 6i0[1AP) 3 reTepoLUKIIYHUMY aMiHONIOXiAHUMU

Ha(TOXIHOHIB, iX BJaCTUBOCTSIM, IIEPCIIEKTUBAM 3aCTOCYBaHHSI Ta [lepeBaraM Io/I0 HasBHUX Ipenaparis. Y po6oTi



BUKOPUCTAHO crieKTpasbHi Metoau (Y-, YO-, 1H i 13C SIMP- Ta xpoMaTOMAaC-CIIEKTPOCKOIIis), IPOTHO3YBaHHS
6iosioriyHoi akTUBHOCTI, (Ppi3MKO-XiMiuHi Ta 6i0JI0TiUHI MeTOAM (aHTUMIKPOOHA, aHTUOKCUIAHTHA, aHTHIeTIPECUBHA,
IIPOTUCYLOMHA aKTUBHOCTI), METOIU CTaTUCTUYHOI 0OpOOKU pe3ysbTaTiB. OCHOBHOIO ile€lo cymicHOro
BMKOPHMCTaHHs 6i0Ccyp(aKTaHTiB 3 HOBUMHU aMiHOBMiCHUMU NOXigHUMH 1,4-HaTOXIHOHY € MiABUILEHHS iX
6i0[IOCTYIHOCTI Ta 3MEHIIEHHS TePANeBTUYHOI 403U. 1j151 pOo3p06Ie€HHS KOMIIO3ULIIMHUX IPENapariB i3 NOXigHUMUI
1,4-HadToXiHOHY OYyJ10 0OPAaHO PaMHOJIINIAY i TPEraao30iigy, 1110 06YMOBJIEHO iX YHIKaJbHUMU Pi3UKO-
XiMIYHMMHU i 6i0JIOTIYHMMU BJIACTUBOCTSIMHU. [I7151 0flep>KaHHs KOMIIO3ULLii 3 6iocypdakTaHTaMU OyJI0 CUHTE30BaHO
52 HOBI 6i0JIOT{YHO aKTUBHI CIIOJIYKU, CTPYKTypa SIKUX MiCTUTh ¢pparmeHTH 1,4-HapTOXiHOHY Ta aMiHOMipa3oiy
(aminomnipuminuny, 1,2,4-Tpuasuny, 1,2,4-tpuazosny). Tak, HU3Ky aMiHOBMiCHUX reTepOLMKIIIYHUX ITOXiTHUX Ha
OCHOBI 1,4-Ha¢ToXiHOHY 3 aMmiHOIipa3osaMu (aMiHOIIIpUMiAMHAMU) Oflep’KaHO peakliielo HyK1eo()iJIbHOro
3aMillleHH$, BU3HAY€HO OINTHMMaJIbHi yMOBU CUHTE3Y — [IJI aMiHOMIPa30JIbHUX MOXiAHUX 3 BUKOpUCTaHHAM Na2CO3
B €TaHOJI, 1711 aMiHomipuMinnHoBux noxigHux — 3 K2CO3 B IM®A. Brepiue misxoM B3aemoii 1,4-HadTOXiHOHY 3
noxigHuumu 1,2,4-tpuasuny i 1,2,4-Tpuasosty (3a aza-peaxiuieto Mixaess) orpumano 2-((2-(6-apui-5-okco-2,5-
nurinpo-1,2,4-tpuasun-3-in)penin)amino)HadraneH-1,4-gionn ta 2-((2-(3-apun-1H- 1,2,4-Tpiazon-5-
inm)genin)amino)nadpranen-1,4-gionu nixiftnoi 6ynosu. I[1pu B3aemogii 2,3-nuxnopo-1,4-HadToxiHOHY 3 2-(6-R-5-
0KCO0-2,5-nurinpo-1,2,4- Tpuasun-3-in)anininamu i 2-(3-R-1H-1,2,4-tpiazon-5-in)anininamu ogep>kano 2-((2-(3- (4-
R)-5-okco-2,5-purinpo-1,2,4-TpuasuH-6-in)dpeHin)amino)-3-rinpokcunadpranen-1,4- giouu ta 2-rigpoxkcu-3-((2-(5-
R-1H-1,2,4-Tpiazon-3-inm)peHin)amino)nadpranen-1,4- gioHu BiANOBiIHO peaklielo HYKI€O]piJIbHOTO 3aMillleHHS 10
aHIJIIHOBIM aMiHOTPYIIi reTepOLKIIiB. CTPYKTYpU CUHTE30BaHUX CITOJYK IiITBEPAKEHO CIIEKTPAIbHUMU
XapaKTepucTUKaMu: xpomaromac-, [4- i IH-SIMP cniekrpamu. 1711 oepskaHuX Pe4OBUH ITpoBeeHo in silico
CKpUHIHT 3a nporpamamu PASS Online ta Gusar. 3a pesysibTaTaMy IIPOTHO3YBaHHS, aMiHONIPa30bHi noxigxi 1,4~
Ha(pTOXiHOHY MAIOTh IIMPOKUI CIIEKTP 6i0JIOriYHOI aKTUBHOCTI: IPOTUIYXJIMHHY, aHAJILIE€TUYHY,
AQHTUIAPKiHCOHIUHY, TPOTUCYIOMHY, aHTUHEIPOJereHepaTuBHY, TPOTUMIKPOOHY aKTUBHOCTI, @ TAKOXK MOXYTb
OyTu iHribiropamu HU3KU PpepMeHTiB. Briepie, HOBi N-BMiCHi reTepoluKIIiuHi NoxifnHi 1,4-HaTOXiHOHY
BMKOPHMCTAHO [1J151 CTBOPEHHS KOMIIO3ULiTHMX [TpeNapariB Ha OCHOBI 6iocypdakraHTiB. PO3p06eHo 6i0TeXHOIIOTriI0
OTPUMAaHHS KOMIIO3ULiHUX MIPENapaTiB Ta ONTUMI30BaHO YMOBH iX OTpMMaHHS. JJoCmiIkeHo $i3nKO-XiMivHi
BJIACTUBOCTI OJ€P>KaHMUX KOMIIO3ULIHUX MPENapaTiB: BU3HAYE€HO [IOBEPXHEBUI HATSIT, TilpOIMHAMIUHI po3Mipu
MilleJIONOAIOHUX CTPYKTYP, TpoaHanizoBaHo YO-crnexkTpu. [TokasaHo, 110 y KOMIIO3ULIisIX aMiHONipa3oJbHUX, 1,2,4-
TPUA3UHOBUX i 1,2,4-TpUa3obHUX NOXiIHUX 1,4- HAQTOXIHOHY 3 PaMHOJIINIIaMU CIIOCTEPIra€eThCs 3HUKEHHSI

[IOBEPXHEBOTO HaTArY Bif 46-62 MH /M 1o 37-45 MH /M NOpiBHSIHO 3 pO3YMHAMU iHOMBIAyaIbHUX CIIOJIYK.

2. ANNOTATION Polish N.V. "Biotechnology of composite preparations based on new N-containing heterocyclic
derivatives of 1,4-naphthoquinone and biosurfactants, properties and applications" is a qualifying scientific work,
manuscript. Dissertation for obtaining the educational and scientific degree for Doctor of Philosophy in specialty
162 Biotechnologies and bioengineering. - Lviv Polytechnic National University of the Ministry of Education and
Science of Ukraine, Lviv, 2022. Currently, the priority direction of biotechnology is the creation of promising
products with a wide spectrum of biological activity, low toxicity, safety for the environment and a low price. The
dissertation presents the research results of the technology development of new composite preparations based on
biogenic surface- active substances of microbial origin (biosurfactants) with heterocyclic amino derivatives of 1,4~
naphthoquinones, their properties, application prospects and advantages over existing preparations. There are
spectral methods (IR-, UV-, 1H and 13C NMR- and chromatomas- spectroscopy), prediction of biological activity,
physico-chemical and biological methods (antimicrobial, antioxidant, antidepressant, anticonvulsant activity),
statistical processing of results are used in the work. The main idea of the combined use of biosurfactants with
new amino-containing derivatives of 1,4-naphthoquinone is to increase their bioavailability and reduce therapeutic
doses. Rhamnolipids and trehalolipids were chosen for the development of composite preparations with 1,4-
naphthoquinone derivatives due to their unique physicochemical and biological properties. To obtain compositions
with biosurfactants, 52 new biologically active compounds were synthesized, the structure of which contains
fragments of 1,4-naphthoquinone and aminopyrazole (aminopyrimidine, 1,2,4-triazine, 1,2,4-triazole). Thus, a
number of amino-containing heterocyclic derivatives based on 1,4-naphthoquinone with aminopyrazoles



(aminopyrimidines) were obtained by nucleophilic substitution reaction, the optimal synthesis conditions were
determined - for aminopyrazole derivatives using Na2CO3 in ethanol, for aminopyrimidine derivatives — with
K2CO3 in DMFA. For the first time, 2-(6-phenyl)-5-0x0-2,5-dihydro-1,2,4-triazin-3- yl)phenyl)amino)naphthalene-
1,4-iones and 2-((2-(3-aryl-1H-1,2,4-triazol-5- yl)phenyl)amino)naphthalene-1,4-diones of linear structure were
obtained. The 1,2,4-triazin-6-yl)phenyl)amino)naphthalene-1,4-diones and 1,2,4-triazol-3- yl)phenyl)amino-3-
hydroxynaphthalene-1,4-diones were obtained via reaction of nucleophilic substitution on the aniline amino group
of heterocycles. The structures of the synthesized compounds were confirmed by spectral characteristics: mass
chromate-, IR and 1TH-NMR spectra. For the obtained substances, in silico screening was carried out using the
PASS Online and Gusar programs. According to the prediction results, aminopyrazole derivatives of 1,4-
naphthoquinone have a wide range of biological activity: antitumor, analgesic, antiparkinsonian, anticonvulsant,
antineurodegenerative antimicrobial activity, and can be as inhibitors of various enzymes. For the first time,
biosurfactants were used to create composite preparations with new N-containing heterocyclic derivatives of 1,4~
naphthoquinone. The biotechnology of obtaining compositions was developed and the conditions of their
obtaining were optimized.
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InmenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpizBume Im's I1o-6aTbKOBI Jly6enenp Bipa LnbkiBHa

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Jly6eneup Bipa lnpkiBHa

roJIOBYIOYOroO Ha 3aciJaHHi

BiamoBiganbHUH 32 MiITOTOBKY Kpuikoscbka Aestita MupoHiBHa

00JIIKOBHX JOKYMEHTIB

Peectparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




