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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. CunTe3 Ta 6i010TiYHa aKTUBHICTh KOHAEHCOBAHUX i HEKOHAEHCOBAHUX reTEPOLMKIIIYHUX CUCTEM HAa OCHOBI 4-

a30J1iIOHIB

2. Synthesis and biological activity of condensed and non-condensed heterocyclic systems based on 4-azolidones

Pedepar:

1. O6'extu - peakuii [2+3]-IMKIOKOHAEHCALIN Y CUHTE3i 4-a30J1iI0HiB, B3a€MOJIisl 4-a30JIiIOHIB 3 OKCOCIIOIyKaMHU,
peaxlii alusoBaHHs, reTePOLMKIIi3allil, aMiHOMETUIIIOBAHHS, JIY>KHOTO TiIpOJIi3y, ajIKilIOBaHHS, T€TEPOLIEHOBOTO
CHUHTE3Y, "IOMIHO" peakii; MeTa - CUHTE3 HOBUX KOHJ€HCOBAaHUX | HEKOHIEHCOBAHUX I€TEPOLMKIIIYHMX CUCTEM Ha
OCHOBI 4-a30J1i10HiB, IOIIYK CEpe[, HUX €(PEKTUBHUX Ta MAJIOTOKCUYHUX PEYOBUH 3 IPOTUPAKOBOIO,
AHTHMOKCUMIAHTHOIO, aHTUPAJUKAIBHOIO, TPOTUTIIIOKCUYHOIO, 11€PeOPONPOTEKTOPHOIO, IPOTU3ATATBHOI,
AHTHUKOHBYJIbCAHTHOIO Ta aHTUMIKPOOHOIO aKTUBHOCTSIMU SIK IIOTEHLIIMHUX JIiIKapChKUX 3aC00iB; METOIU
IOCJIiIKEHHS - OpraHiuHUI CUHTE3, criekTpanbHi metogu (YO-, IU-, IMP-, Mmac-CcnieKTpOCKOIIis),
PEHTTeHOCTPYKTYPHUIA aHalli3, eJIeMEHTHUI aHaJjli3, TOHKOBEPCTBOBA Xpomarorpa-dis, BipTyasbHui 610710TiYHUIA

CKPUHIHT, TPaAULiNHNN Ta BUCOKOedeKTUBHUN (papmMakooriynni ckpuHiHr, 2D-QSAR aHani3; HoBU3HA -



3aMPOINIOHOBAHO Psf €(PEeKTUBHUX PEAreHTiB 1151 KOHCTPYIOBaHHS 6i0JI0TiYHO aKTUBHUX MOJIEKYJI, B TOMY YUCJI 2-
KapbeTOKCUMEeTUIITIO-2-Tia30J1iH-4-0H, apOIIaKPUIIOBi KUCJIOTY, MasIeiHAHTIIpU L, Ta MasleiHiMiIu, TUTPaKOHOBUIA
aHrigpup, 2,4-a30ainuHAI0H-5-01TOBI KUCJIOTH, 5S-KapOoKCUMeTUlifieH-2,4-Tia30/iquHIi0OH, XJIOPaHTiApUIN 5-
apuiigeH-2,4-Tia30MiguHAi0H-3-alKaHKapOOHOBUX KUCJIOT, aHTiApUAY S-apuilileHpoiaHiH-3-CyKIMHATHOI
KUCJIOTH, JIbAETiAN 3 AieHOPinbHUMEU (parMeHTaMH Y MOJIEKYJIaX, 5-(2-OKCU(EeHiI-MeTUiIeH)i30poaHiHY,
XJIOPaHTIIPUAY i30TiOKyMapruH-3-KapOOHOBUX KUCIOT. Oflep>KaHO HOBi TeTepPOLMKIIIYHI cUCTeMU - 3,7-1uTia-5-
azaterpanukio[9.2.1.02,10.04,8]rerpaneneH-4(8) ta 3,7-guria-5,14-

niazaneHTanukio[9.5.1.02,10.04,8.012,16 JrentaneuneH-4(8). BctaHoBneHo ¢akT "momiHO" B3aemogii 5-(2-
oKcHu@eHi)MeTU-JIieHi30pOIaHiHIB 3 aHTITPUAAMU HEHACUUYEHUX KUCJIOT, 10 [TOENHYE allUII0BaHHS (PEHOJIbHO]
IPyIy i3 CIOHTaHHOIO [4+2]-1IMKJIOKOHAEHC allielo iHTepMesiaTy in situ. Ynepiue BusBI€HO, 10 4-a301iJUHTIOHN
TaHJEMHO PearyioTh 3 aJbAerifaMy, sKi BMIIYIOTb [ieHODiIbHUN (PPArMEHT, 3 IPOXOIPKEHHSIM MOCIiIOBHAX
peakuiit KHpoBeHaress Ta reTepoiieHoBOro cuHTesy. OnepskaHo chOoKycoBaHy KOMOIiHATOPHY 6i6/1i0TEKY, 11O
BMimye 80 opuriHajJbHUAX reTePOLMKIIIYHUX CIIOJYK, SIKi IPOSBIISIOTH IPOTHUPAKOBY, IPOTU3AMAJIbHY,
[IPOTUilIEMIUHY, aHTUOKCHUIAHTHY, aHTUPAJIUKAJIbHY, [IPOTUTIIIOKCUYHY, IPOTUKOHBYJILCAHTHY T2 aHTUMIKPOOHY
aKTUBHOCTI. [luceprauiiHa poboTa Ma€e NPiOPUTET HA MPOTUPAKOBY [Ii0 4-Tia30JIifOHIB Ta CIIOPiIHEHUX
reTepoLUKIIIYHUX CUCTEM; Pe3ysIbTaTy -~ pO3p00JIeHO IIpenapaTyuBHi METOAY CUHTE3y 2-aprlaMiHO-2-Tia30iH-4~
OHiB, 2-iMiHO-4-Tia30ifOHIB, 2,4-Tia(imina)3oniguHioH-3 Ta 5-KapOOHOBUX KUCJIOT Ta iX QYHKIiOHATBHUX
[OXiIHMX, a30JI0-TiONipaHiB, TiOi30KyMapuHiB. BUsIBIEHO Psi HOBUX BUCOKOE(EKTUBHUX Ta MAJIOTOKCUYHUX
CIIOJIyK J1J1SI TIOT/INGJIEHUX AOCIIKEeHb SIK IIOTeHLiHMX JIiKapchkuX 3aco6iB. Ha ocHoBi 2D-QSAR ananizy
CKPMHIHTOBUX pe3yJIbTaTiB CPOPMYIIbOBAHO PsiJ, TIOJIOXKEHD [1J1s CIIPSIMOBAHOTO CUHTE3Y CIIOJYK 3 IIPOTHU3AMNaJIbHOIO
Ta aHTUMIKPOOHOIO [IisIMU 3 IPYIM a30J1iJIMHIB; BIPOBAIKEHO - Y HAaBYaJIbHUI Ta HAyYKOBUI nTpoliec HanioHaabHOTo
(dhapmaneBTUYHOTrO YHIBEPCUTETY (aKTH BIpoBamKeHHs Bif 27.05.04, 03.06.04 Ta 10.06.04), HaykoBUii npoiec
[HCcTUTYTY MOJIEKYIISIPHOI 6iosiorii Ta reHeTnkn HAH Ykpainu (o6ugBa akTy BIpOBaIpKeHHs Bif 14.01.04),
JlyraHChbKOro Iep>KaBHOI'O0 MEJIMYHOTO YHiBEPCUTETY (aKT BpoBajykeHHs Bif 10.11.03), a TakoX BUKOPUCTaH] y
HaBYaJIbHIN porpami pucuumiiny "KoMi'totepHi TexHosorii y papmauii” (mporpama sateepmxeHa MK JIIMY
imeni JJanuna l'anunpkoro Bif 5.12.02, mpotokos N22); ranysp - papmariis.

2. Object - [2+3]-cyclocondensations in synthesis of 4-azolidones, interaction of 4-azolidones with oxocompounds,
reactions of acylation, heterocyclization, alkaline hydrolysis, alkylation, heterodiene synthesis, "domino" reactions;
aim - synthesis of new condensed and non-condensed heterocyclic systems based on 4-azolidones, search among
them effective and non-toxic substances with anticancer, antioxidant, antiradical, antihypoxant,
cerebroprotective, anti-inflammatory, anticonvulsant and antimicrobial activities as potential drugs; methods -
organic synthesis, spectral methods (UV-, IR-, NMR-, mass-spectroscopies), X-ray analysis, elemental analysis,
chromatography, virtual biological screening, traditional and high-throughput pharmacological screening, 2D-
QSAR analysis; novelty - group of effective reagents for construction biologically active molecules were proposed,
such as 2-carbethoxymethylthio-2-thiazoline-4-one, aroylacrylic acids, maleic anhydride and maleimides,
cytraconic anhydride, 2,4-azolidinedione-5-acetic acids, 5-carboxymethylidene-2,4-thiazolidinedione, 5-
arylidene-2,4-thiazolidinedione-3-alkancarboxylic acid chlorides, anhydrides of 5-arylidenerhodanine-3-succinic
acid, aldehydes with dienophilic fragment in molecules, 5-(2-hydroxyphenylmethylidene)isorhodanines,
isothiocoumarine-3-carboxylic acid chlorides. New heterocyclic systems - 3,7-dithia-5-
azatetracyclo[9,2,1,02,10,04.8]tetradecene-4(8) and 3,7-dithia-5,14-diazapentacyclo[9,5,1,02,10,
04,8,012,16]heptadecene-4(8) - were obtained. Fact of "domino" reaction of 5-(2-
hydroxyphenylmethylidene)isorhodanines with anhydrides of unsaturated dicarboxylic acids, combining acylation
of phenolic hydroxygroup and spontaneous intermediate [4+2]-cyclocondensation in situ was determined. For the
first time it was determined, that 4-azolidinethiones and aldehydes with dienophilic fragment react by tandem-
type with cascade passing Knoevenagel and heterodiene synthesis reactions. Focused combinatorial library, which
consists of 80 original heterocyclic compounds with anticancer, antioxidant, antiradical, antihypoxant,
cerebroprotective, anti-inflammatory, anticonvulsant and antimicrobial activities. Dissertation has priority on
anticancer activity of 4-thiazolidones and related heterocyclic systems; results - preparative synthesis methods of



2-arylamino-2-thiazoline-4-ones, 2-imino-4-thiazolidones, 2,4-thia(imida)zolidinediones-3 and 5-carboxylic acids
and its functional derivatives, azolothiopyranes, thioisocoumarines were worked out. Group of new
pharmacologically active and non-toxic compounds were proposed for in-depth study as potential drugs.
Following 2D-QSAR analysis requirements for structures with anti-inflammatory and antimicrobial activity were
formulated. For purposeful synthesis of biologically active compounds from azolidine group; applications - used in
education and scientific processes in National Pharmaceutical University (acts from 27.05.04, 03.06.04 and
10.06.04), scientific process in Institute of Molecular Biology NAS of Ukraine (two acts from 14.01.04), Lugansk State
Medical University (act from 10.11.03), and also used in educational program "Computer technologies in pharmacy"
(program approved CMC of Danylo Halytsky State Medical University from 5.12.02, protocol N22); area - pharmacy.
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