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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA aKTyaJlbHOMY 3aBIAHHIO CbOTOJIEHHS — AM3aiiHy 6i0JI0TiYHO aKTUBHUX
PEYOBUH 3 IPOTUITYXJIMHHOIO, IPOTUMIKPOOHOIO Ta IPOTU3aIaIbHOK aKTUBHOCTSIMU 3 METOI0 CTBOPEHHS
NOTEHLiTHMX JIiKapChKUX 3ac006iB. B3aemomieto xyopanrinpuis 2,4-numeTun- i 2,5-numetundypan-3-kapooHOBUX
KUCJIOT Ta QpOMAaTUYHUX aMiHiB CUHTe30BaHO 2,4-numeTtun-N-apundypan-3-kapbokcaminu i 2,5-numernn-N-
apundypan-3-kapbokcaminu. [y HUX JOCTIIKEHO NPOTU3aNalbHy aKTUBHICTh Ha KapareHiHOBi Mmogerti
3anajbHOro HabpsIKy Jjian 6inux mypiB. HallakTUBHIIMMY CIIOJIyKaMU BUSIBWINCS MeTUI 2-[(2,4-gumeTuii-3-
¢dypoin)amino]-4,5-gumMeToKCu6eH30aT Ta 2,5-1uMeTu-N-[5-(4-xaopobeHsun)-1,3-Tiazon-2-in]pypan-3-
KapOoKcaMifl, 3 akTUBHICTIO 112.9% Ta 114.2% BiANnoBigHO y OPiBHAHHI 3 ibynpodenom. s 2,5-gumetnn-N-[5-(R-

6ensuni)-1,3-tiazosn-2-in]dpypan-3-KapObokcaminiB BUBIEHO NIPOTUIYXJIMHHY aKTUBHICTb 3TiIHO 3 MDKHAPOHOIO



HayKoBolo nporpamoro Developmental Therapeutic Program Hanionansaoro iHcTuTyTy paky (CILA).
InentudikoBaHo 2,5-numeTun-N-[5-(4-xnopobensun)-1,3-tiazon-2-in]dpypan-3-kapboKcamif, sIK CIIOTYKY-XiT 3i
3HaueHHsIM MG-MID GI50 4.22 MKM, sike € HUKYMM Y TIOPiBHSIHHI 3 BiJOMUMU IIPOTUIIYXJIMHHAMMU JIiIKAPCbKUMU
3acobamu. JlaHa CIIOJIyKa € TaKOX €(PEKTUBHUM NIPOTU3ANaJIbHUM 3ac000M. HaMu 311iICHEHO CUHTE3 NOXiIHUX 2-
6eH30]ypaHKapOOKCaMiliB Ta CKPUHIHT iX IPOTUIYXJIMHHOI aKTUBHOCTI. N-[5-(3-meTun6ensun)-1,3-riazon-2-in]-1-
6enzodypaH-2-kapboKkcamif, Tokaszas HalKpauly iHrioyody aktuBHicTb (G150 <10 MxM) mopo Bcix gocuimkeHux 58
JIiHIA NYXJIMHHUX KIIITUH JI0gyHY 3i 3HaueHHsIMU MG-MID GI50 2.03 MxM. Ha ocHoBi 5-apui-2-¢gypaHkapb0HOBUX
Ta 5-apui-2-meTundypad-3-KapOOHOBUX KUCJIOT CUHTE30BaHO HU3KY BiANoBigHMX amizis. ¥ cmiBnpani 3 CO-ADD
(The Community for Antimicrobial Drug Discovery), mo ¢inancyetscsa Wellcome Trust (Benuxko6putanis) Ta The
University of Queensland (ABcTpasisi) 31iliCHEHO CKpUHIHT aHTUMIKPOOHOi aKTUBHOCTI. [neHTUdiKoBaHO
BUCOKOAKTUBHI NOXiAHI 5-[2-(TpudTopmerun)penin]-N-(apui)-2-dpypamizis moao mramy rpudka C. neoformans
ATCC 208821. Tako>X 3HaYHy TPOTUTPUOKOBY aKTUBHICTb 1010 LbOTO IITaMy IIPOSIBUJIM MOXiIHi HA OCHOBI
mopddoriny: 4-[5-(4-HiTpodeHin)-2-pypoin]mopdonin, 4-{[5-(4-izonponindenin)-2-
dypui]kapooHoTioinjMopdoiiH Ta 4-{[5-(4-6pomodeHin)-2-Ppypus|kapooHoTioin}mopdoJiiH. Po3pobieHo cuHTe3
2-azonin-3-dypaH-2-inakpUAOHITPpUIiB Ta 3-PpypaH-2-in-2-(4-0kco-3,4-JUrinpoxiHa3osiH-2-i71)aKpUIOHITPUIIB.
Bzaemogieo pypdyposy Ta iioro S-apuiazamileHux 3 6eH3iMiZIa3071a1e TOHITPUIIOM, 6€H3Tia301i1al e TOHITPUIIOM,
4-apusnTiazosisalieToHITpUIaMU Ta ixHiMU pypaHOBUM i TiopeHOBUM bioizocTepamu ((4-dpypaH-2-in-Tiazon-2-im)-
alleTOHITPUIIOM, (4-TiopeH-2-in-Tia3o-2-ij1)-alleTOHITPUIIOM), @ TAKOX (4-0KC0-3,4-1Urinpo-xiHazosmin-2-im)-
aneToHiTpuioM. OTpUMaHO KOMOiHAaTOPHY 6i6i0TeKy NoxigHuX 3-PypaH-2-in-2-(Tia3os-2-in)akpunoHitpuimy, 3-
dypan-2-in-2-(1H-6en3ziminazon-2-injakpuyioHiTpuiay ta 3-[5-apundypan-2-in]-2-(4-okco-3,4-qurinpoxiHazomniH-
2-171)aKpUIIOHITPUITY 1 JOCIIKEHO iX MPOTUIIYXJIMHHY aKTHUBHICTb, ifeHTUdikoBaHO 2-(1H-6eH3iMigazon-2-in)-3-[5-
(4-xnopodenin)pypan-2-in]|-aKpUIOHITPUII 3 aKTUBHICTIO aHAJIOTIYHOTO MOPSIKY 4K i HUCIIJIATUHY, KYPKYMIiHY Ta
reditTuHiOy. BuBueHO B3aemMopio 5-6eH30Tia301-2-indypaH-2-Kapbanpieriny 3i CoJyKaMy 3 aKTUBHOIO
METUJIEHOBOIO I'PYIIOI0, 30KpeMa 3 Tia30JIijIalleTOHITpUIaMU Ta LjaHaneTaMizamu. CHHTE30BaHO HU3KY HOBUX
noxigHux 3-(5-6eH3oTiazon-2-indypan-2-in)-2-uiano-N-R-akpunaminis Ta 3-(5-6eH3oriazon-2-indypan-2-in)-2-
(4-apurnriazon-2-i1)akpUIOHITPUIIIB. B3aeMoi€lo 1bOTrO X anbIeriny 3 aeTOOLTOBAM €CTEPOM Ta aMiaKOM B
yMoBax peakiii ['aHya orpumano gietun-4-[5-(1,3-6ensoriazon-2-in)-2-pypuin]-2,6-gpumernin-1,4-
nurigponipuauH-3,5-gukapookcunar. 3-(5-bensoriazon-2-indypan-2-in)-2-(4-deninriazon-2-in)akpuaoHiTpua
IIPOSIBMB IIPOTUIYXJIMHHY A0 B KoOHLeHTpauii (MG-MID = 0.69 MKM), 110 € Ha IOPSIA0K HAXKYOIO, HiX y ITPeNnapariB
nopiBHSIHHSA. CTPYKTYpY, CKJIaJ] Ta YUCTOTY CUHTE30BAHUX CIIOJIYK MiATBEPAKEHO €JIEMEHTHUM aHAJIi30M,
merogamu 1H SIMP-cnekrpockormii. [IpoBeneHo po3paxyHku ADME-Tox napameTpiB 3 BAKOPUCTaHHSIM IHTEPHET-
pecypciB pkCSM i SwissADME, 1110 BKa3yI0Tb PO MOAaJIbIIy NEePCIEKTUBHICTb JOCIIIPKEHHS OXiIHUX
dypaHKapO60oHOBUX KUCJOT. [IpoBesieHo cripssMoBaHui cUHTe3 96 CIIOJyK. Y pe3ysbTari 6i0J10riYHOro CKpUHiHTY
ineHTHdiKoBaHO 17 CMIONYK-XITiB 3 MIPOTUIYXJIMHHOIO, TPOTUMIKPOOGHOIO i IPOTU3aNalbHOI aKTUBHOCTIMU. 3a

Marepiasamy gucepralii ony6s1iKoBaHO 27 HayKOBUX IIpalib.

2. The dissertation work is devoted to the urgent task of today - the design of biologically active substances with
antitumor, antimicrobial and anti-inflammatory activities in order to create potential medicines. 2,4-Dimethyl-N-
arylfuran-3-carboxamides and 2,5-dimethyl-N-arylfuran-3-carboxamides were synthesized by the interaction of
2,4-dimethyl- and 2,5-dimethylfuran-3-carboxylic acid chlorides and aromatic amines. For them, anti-
inflammatory activity was investigated on the carrageenan model of inflammatory swelling of the paws of white
rats. The most active compounds were methyl 2-[(2,4-dimethyl-3-furoyl)amino]-4,5-dimethoxybenzoate and 2,5-
dimethyl-N-[5-(4-chlorobenzyl)-1,3-thiazol- 2-yl]furan-3-carboxamide, with activity of 112.9% and 114.2%,
respectively, compared to ibuprofen. For 2,5-dimethyl-N-[5-(R-benzyl)-1,3-thiazol-2-yl]furan-3-carboxamides,
antitumor activity was studied in accordance with the international scientific program of the Developmental
Therapeutic Program of the National Cancer Institute (USA). 2,5-Dimethyl-N-[5-(4-chlorobenzyl)-1,3-thiazol-2-
yl]furan-3-carboxamide was identified as a hit compound with an MG-MID GI50 value of 4.22uM, which is lower in
compared to known anticancer drugs. This compound is also an effective anti-inflammatory agent. We synthesized
2-benzofurancarboxamide derivatives and screened their antitumor activity. N-[5-(3-methylbenzyl)-1,3-thiazol-2-



yl]-1-benzofuran-2-carboxamide showed the best inhibitory activity (GI50<10puM) against all 58 human tumor cell
lines tested with MG-MID GI50 2.03uM. A number of corresponding amides were synthesized on the basis of 5-
aryl-2-furan-3-carboxylic acids and 5-aryl-2-methylfuran-3-carboxylic acids. In collaboration with CO-ADD (The
Community for Antimicrobial Drug Discovery), funded by the Wellcome Trust (Great Britain) and The University of
Queensland (Australia), antimicrobial activity screening was performed. Highly active derivatives of 5-[2-
(trifluoromethyl)phenyl]-N-(aryl)-2-furamides against the fungus strain C. neoformans ATCC 208821 were
identified. Derivatives based on morpholine also showed significant antifungal activity against this strain: 4-[5-(4-
nitrophenyl)-2-furoyl]morpholine, 4-{[5-(4-isopropylphenyl)-2-furyl]carbonothioyl}morpholine and 4-{[5-(4-
bromophenyl)-2-furyl]carbonothioyl}morpholine. The synthesis of 2-azolyl-3-furan-2-yl acrylonitrile and 3-furan-
2-yl-2-(4-oxo0-3,4-dihydroquinazolin-2-yl)acrylonitrile was developed. The interaction of furfural and its 5-aryl
substituted with benzimidazolacetonitrile, benzthiazolylacetonitrile, 4-arylthiazolylacetonitrile and their furan and
thiophene bioisosteres ((4-furan-2-yl-thiazol-2-yl)-acetonitrile, (4-thiophen-2-yl-thiazol-2-yl)-acetonitrile), and
(4-0x0-3,4-dihydro-quinazolin-2-yl)-acetonitrile. A combinatorial library of 3-furan-2-yl-2-(thiazol-2-
yl)acrylonitrile, 3-furan-2-yl-2-(1H-benzimidazol-2-yl)acrylonitrile and 3-[5-arylfuran derivatives was obtained -2-
yl]-2-(4-ox0-3,4-dihydroquinazolin-2-yl)acrylonitrile and investigated their antitumor activity, identified 2-(1H-
benzimidazol-2-yl)-3-[5-(4 -chlorophenyl)furan-2-yl]-acrylonitrile with activity of the same order as cisplatin,
curcumin and gefitinib. The interaction of 5-benzothiazol-2-ylfuran-2-carbaldehyde with compounds with an
active methylene group, in particular with thiazolyl acetonitrile and cyanacetamide, was studied. A number of new
derivatives of 3-(5-benzothiazol-2-ylfuran-2-yl)-2-cyano-N-R-acrylamides and 3-(5-benzothiazol-2-ylfuran-2-
yl)-2-(4-arylthiazole)-2-yl)acrylonitrile were synthesized. By the interaction of the same aldehyde with acetoacetic
ester and ammonia under the conditions of the Hanch reaction diethyl-4-[5-(1,3-benzothiazol-2-yl)-2-furyl]-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate was obtained.3-(5-Benzothiazol-2-ylfuran-2-yl)-2-(4-
phenylthiazol-2-yl)acrylonitrile showed an antitumor effect at a concentration (MG-MID = 0.69 uM), which is an
order of magnitude lower than in comparison of drugs. The structure, composition and purity of the synthesized
compounds were confirmed by elemental analysis and 1H NMR spectroscopy methods. Calculations of ADME-Toh
parameters were carried out using pkCSM and SwissADME internet resources, which indicate the future prospects
of furancarboxylic acid derivative research. Directed synthesis of 96 compounds was carried out. As a result of
biological screening, 17 hit compounds with antitumor, antimicrobial and anti-inflammatory activities were
identified. 27 scientific works have been published based on the materials of the dissertation.
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