ABTOPCKA CITPABKA

Ha Hay4YHHTe Tpy/aoBe Ha 1. ac. Credan BaneB Xapkos, a.¢., npeacrasenu 3a
Y4acTue B KOHKYPC 32 3aeMaHe Ha aKaJieMHYHA JJIbKHOCT ,,JloneHT* B 06/1aCcT
Ha BHcIIe o0paszoBanue 7. 3ApaBeona3sBaHe U CIOPT, NPO(PECHOHATIHO
HanpasJieHue 7.3. @apmanusi, HAYYHA CIEHUATHOCT ,,dDapManeBTHYHA XUMUS
u papmakornosus®, oésiseH B [Ibp:xaBeH BeCTHUK, 6p. 105 or 11.12.20r.

[anocTHaTta mpolykuuMs € B CHOTBETCTBHE C 06JacTTa HAa BHCIIE OOPa3OBAHME,
npoQeCHOHATHOTO HaNpaB/ieHNe U HayyHaTa CTIeLIHAIHOCT 10 06saBeHus KoHKype. [Ty6nukauuure
ca B ObJIrapCcKu M 4yKAECTPaHHU HAYYHH CriMCaHus: pedpepupaHn Hay4YHHU U3aHus, COOPHULIM ChC
CUrHatypa, C Hay4yeH peJakTop W M3/aTelicTBO M € cbhobpaseHa ¢ HaLMOHANHATA M
YHHUBEPCUTCTCKATA 06pa3OBa’TGJ‘[HO—H0pMﬂT}‘IBHa 6a3a 3a anﬂ.OﬁHBaHe Ha HAaY4YHH CTENEHH U 3a
3aeMaHe Ha aKaJieMUYHU JUThXKHOCTH.

Hayunure Tpynose Ha ri. ac. Credan Xapkos, A.Q. 3a ydacTue B KOHKypca BKItouBar 24
/neanecet u yetupn/ nybnukaunu (I[punoxkeuue 5):

e Hayunu nybnukauuu B usjanus, pedepupaHy U MHAEKCMPaHW B CBETOBHOM3BECTHH 6asn
JaHHU ¢ Hay4Ha nHpopmauus (SCOPUS) — 14
e Hayunu nybaukauuu B HepeeprpaHu CriMcaHKA ¢ Hay4HO peleHsupane — 10

LlssiocTHaTa MU HAYYHA ¥ HAYYHO-TIPUAJIONKHA NPOYKIIMS ca CTPYKTYPUPAHHU B 1Ba pa3zena
B CJIEJHUTE OCHOBHH HAIpaBJ/ICHHUA:

[lo paspenwu:

- pazgen ,,dapmMakorHo3us’
- aszaen ,,PapmaueBTyuHa XUMHA"
2

Criope, Hay4HUTE MM MTPUHOCH MOTraT fa ce 060co0AT TpY OCHOBHU HAlpaBJICHUs:

1) dyuaamenTajieH acnekT — 00001aBaHe Ha JaHHUTE 32 CUHTe3 U OMOJIOrMYHA AKTUBHOCT
Ha pas/iMdHA XETCPOLMKIMYHM CUCTEMH, NPErjeKAaiky CbBPEMEHHHMTE MO3HAHUA M0
OTHOIIGHWE Ha TEPCNEeKTUBHTE W  TNpeAu3BUKaTeNncTBata 3a  ynorpeba Ha
THA30JI0XMHA30JIMHHU ¥ JIPYTH TIPEICTABUTENIN HA XETEPOLIUKITMYHUTE ChEeAMHEHUs. AHAIN3
Ha CBBEPEeMEHHHTE I[OCTHXKEHHHA BLB (bapmakonoruq}mu CKpPHHHMHI' HAa pa3slu4HHU TPYIH
XETEPOLMKIUYHH ChEAUHEHHS.

2) IlpuiioiKeH acneKT — CHHTE3 HA HOBH XETEPOLMKIMYHH CBEJMHEHHs C IMOTEHLHAIHA
(hapmMakonorMyHa aKTUBHOCT, M3MONI3BAHKM METOAM HA OPraHuyYeH CHUHTE3, in silico
METOH, MoJeky/sapeH Aokunr 1 QSAR-mopenvpade. [lpunoxenu ca pasHooOpasHHM
CKPUHMHIOBM METO/IH 3a onpeieisiHe Ha OuonoruyHa akTueHocT. [IpuHocHUsAT XapakTep e
OCHOBAH Ha CMHTE3 HAa HOBM ChEJMHEHUs C NOTEHLMaNHa hapMaKoIOruyHa aKTUBHOCT.



L

3) IlpuHocu ¢ noOTBBpAMTENeH XapakTep — [lpuHocuTe MM ca B ob6nacTTa Ha
»PapMaKkorHosus®. MopholoruyHo, aHaTOMMYHO W (DUTOXMMHYHO CbM M3CiIE/Ba
npeactaBuTenu ot pos Geum, a umenno Geum urbanum v Geum rivale, xakto u Punica
granatum.

Paspen ,,apmakoruo3usa®

Mopg¢onoriuno, anatoMuuHo ¥ QUTOXHUMUYHO H3cneasaHe Ha pos “Geum L.”. TToapo6Ho
aHaTOMWYHO U3CJ/Ie/IBaHE HA MOA3EMHUTE U HA/I3EMHHTE opraHy Ha “Geum urbanum”, onpeaensne

Ha

KOJTUUECTBEHOTO ChAbpikaHHe Ha BAB. OnpenensHe Ha KONMYECTBEHOTO CBHIBPIKAHHME HA

ABOMIIHK BEUIECTBA B OTIENHUTE OpraHu (MOA3EeMHU W HAJI3eMHHM) B 3aBUCHMOCT OT MEPUO/A W
(aszara na 6pane. [lonyuasane Ha duTONpenapaTd U OnpeleNsHE Ha TAXHATA AHTUMHUKPOOHA
AKTUBHOCT.

ANATOMICAL STRUCTURE OF THE RHIZOME AND ROOTS OF GEUM URBANUM
L., 2020, Knowledge - International Journal, Vol. 41.3 Medicine and Natural Sciences, P. 687-
689, ISSN 2545-4439, Stefan Harkov

Abstract: An important task of modern phytotherapy is to find promising tannin-containing
plants in order to create new drugs. Promising for this group are drugs based on plant material.
Substances that cause plant antimicrobial activitiy include, in particular tannins. Therefore, the
search and investigation of an antimicrobial medicinal plant containing tannins in order to
create new herbal remedies are timely and urgent problem today. These include Geum urbanum L., a
perennial herbaceous plant of the Rosaceae family that grows as a weed in shrubs, gardens, parks,
orchards, and light forests. According to the literature, tannins accumulate in all organs of the plant in
an amount of 3 to 40%. Previous studies of aboveground and underground organs of Geum urbanum L.
on the content of tannins, depending on the phase of vegetation and place of growth, was found that the
most promising raw materials are rhizomes and roots collected during fruiting. In folk medicine,
phytomedicines from the rhizome and roots of Geum urbanum L. are recommended for diseases:
gastrointestinal, bronchopulmonary and oral, as anti-inflammatory, antimicrobial, hemostatic,
astringent. The aim of the study was investigation of the anatomical structure of rhizomes and roots of
Geum urbanum L. in order to identify them. The object of the study were the roots and rhizomes of
Geum urbanum L. collected in August - September on the outskirts of Burgas (Bulgaria). The studies
were performed on fresh and fixed material by conventional methods using an [CBM-1P microscope.
The micrographs were taken with a UFO DC-5207 digital camera. The anatomical structure of the
rhizome with one-, two- and three-year increments was studied. The annual growth of the rhizome was
determined by the number of layers of wood fibers in the leading bundles. Regardless of the age of the
rhizome, its cross-sectional structure is visible in cross section. The primary structure of Geum urbanum
L. root is typical of dicotyledonous plants. Secondary structure of the root and rhizome of the beam type
was located and periderm - secondary integumentary tissue is located in the middle zone of the primary
cortex in both the roots and rhizomes. There are no mechanical fibers in the cortex of the organs. At the
root of the vessel of primary origin are placed opposite the core rays. The mechanical part of the xylem
section of the rhizome consists of thick-walled wood fibers. The obtained results will allow to
standardize medicinal plant raw materials with its subsequent use in the creation of phytomedicines.
AbGcerpakT: B Ttasu cratus LenTa € u3ciie[BaHe HAa aHATOMWYHATAa CTPYKTypa Ha KopeHuiara u
Koperute Ha Geum urbanum L. ¢ e TAXHOTO WACHTH(UIMpaHe. [laicHH ca NPUMEPH Ha PasiniHNATE
crpykrypd. [lonydyenurte pesyataTd i€ MO3BOJAT Ja € CTaHAAPTH3MpAT JieueOHMTE pacTHTENHH
CYpOBHHH C IOC/IEABAILOTO UM M3II0/I3BaHE MPH Ch3/IaBaHeTo Ha GuTonpenapary.



2. PHYTOCHEMICAL RESEARCH OF THE GENUS "GEUM L.", 2020, Knowledge - International
Journal, Vol. 43.4 Medical sciences and health, P. 883-886, ISSN 2545-4439, Stefan Harkov

Abstract: The task of modern phytotherapy is to find promising medicinal plants in order to create new
herbal medicines. Promising for this group are drugs based on plant material. Obviously, herbal
medicinal products, to some extent, can be considered as an alternative to anti biotics, while some forms
of bacterial infections caused by multiresistant strains of gram positive and gram negative bacteria
resistant to other classes of antimicrobial agents and chemicals used to treat a variety of dosage forms.
Among the biologically active substances /BAS/ that accumulate in plants and show pharmacological
activity, tannins occupy an important place. Perspective to produce phytopreparations are species of the
genus Geum L., the family Rosaceae L. There are 8 species naturally distributed in Bulgaria, 2 of which
are protected by the Biodiversity Act. The most perspective are Geum urbanum L., Geum rivale L.,
Geum rhodopaeum. and also, a related species — Geum montanum L., which sprout in the southwestern
region of Bulgaria. Phytochemical studies of water, alcohol and water extracts of acidified earth
hydrochloric acid (leaves) and underground (rhizomes with roots) of Geum urbanum and Geum
montanum for the presence of basic groups of biologically active substances have been found to contain
a significant amount of tannins (hydrolyzed and condensed), insignificant The number of anthocyanins,
flavonoids and coumarins in the studied vegetative organs. The phytochemical study of water extracts
of the above ground and underground organs and ethanol extracts of underground bodies of Geum
urbanum and Geum montanum has established the content of polyphenolic compounds: oxidized
phenols and flavonoids. In extracts of the above ground organs of Geum montanum the rock content
sum of oxidized phenols is 1.2 times higher than that of Geum urbanum. In extracts of underground
organs of Geum montanum the content of sum of oxidized phenols is 1.3 times higher than that of Geum
urbanum. In extracts of the above ground organs of Geum montanum, the mountain content of
flavonoids is 1.2 times higher than that of Geum urbanum. Medicinal plant raw materials — above ground
organs and underground organs Geum urbanum and Geum montanum are promising for further research
of pharmacological activity and the creation on its basis of new medicinal herbal remedies. The obtained
results by chromatography in a thin layer of sorbent indicate the presence of mountain flavonoids, in
particular routine and quercetin, in the above ground organs (sheet) of Geum urbanum and Geum
montanum.

Abcrpakr: Llenta Ha Ta3sM crTaTus € jAa C€ HanpaBd CPaBHUTENHO (PMTOXUMHYHO H3CIE[BaHE Ha
€KCTPaKTUTE OT pa3IMYHKTE OPraHu Ha MpejcTaBUTEUTE Ha pox ,,Geum®, BKNOYBALIN HAA3EMHH U
MOA3EMHH OpraHu. 3a UenTa ca HM3MOWI3BAHM CBEKM M M3CYIIEHW YacTH HA W3CIEIBAHUTE
NpeJCTABHTENH.

3. INVESTIGATION OF ANTIMICROBIAL ACTIVITY OF GEUM URBANUM TINCTURE,
2020, Knowledge - International Journal, Vol. 41.3 Medicine and Natural Sciences, P. 675-679,
ISSN 2545-4439, Stefan Harkov

Abstract: The task of modern phytotherapy is to find promising medicinal plants in order to create new

herbal medicines. Obviously, herbal medicinal products, to some extent, can be considered as an

alternative to antibiotics, while some forms of bacterial infections caused by multiresistant strains of
gram positive and gram negative bacteria resistant to other classes of antimicrobial agents and chemicals
used to treat a variety of dosage forms. Among the biologically active substances /BAS/ that accumulate
in plants and show pharmacological activity, tannins occupy an important place. Such plants include

Geum urbanum L. The study of antimicrobial activity of the phytopreparation - tinctures of rhizomes

and roots of Geum urbanum L. is an urgent task in terms of prospects for use in medical practice. The

goal is to study the effect of tincture of rhizomes and roots of Geum urbanum L. on antimicrobial activity
against museum strains of Staphylococcus aureus, Bacillus cereus, Bacillus subtilis, Escherichia coli,

Pseudomonas aeruginosa, Salmonella enterica serovar abony. The object of the study was a tincture

made from subterranean organs - rhizomes and roots of Geum urbanum L., collected during fruiting in

the vicinity of the city of Burgas (Bulgaria). Obtaining tincture was carried out by maceration extraction



according to European Pharmacopoeia. To study the antimicrobial activity undiluted tincture and
tincture diluted with water in a ratio of tincture-water 1:4, 1:8 and 1:16 were used. Museum strains of
microorganisms, as well as standard nutrient media, on which the wells were applied tinctures in certain
dilutions. A solvent of 40% ethanol was added to the control wells. The antimicrobial acti vity of the
objects was evaluated by measuring the diameters of the growth retardation zones in Petri dishes. The
study of tinctures for antimicrobial activity was performed by diffusion into agar by suppression in the
cultivation of bacteria on meat-peptone agar (MPA), followed by incubation in a thermostat at 37° C
for 24 hours. Results of obtaining tincture of rhizomes and roots of Geum urbanum L. inhibits the
growth of both gram-positive - Staphylococcus aureus, Bacillus cereus, Bacillus subtilis, and gram-
negative bacteria - Escherichia coli, Pseudomonas aeruginosa, Salmonella enterica serovar abony. The
best results in inhibiting the growth of both gram-positive and gram-negative bacteria were recorded in
undiluted tincture obtained from Geum urbanum L.. Tincture of rhizomes and roots of Geum urbanum
L. has antimicrobial activity and can be used in medical practice for the treatment of diseases caused by
these microorganisms.

AGcrpakT: HatosiliaTa cTatus € NOCBETEHA HAa W3CJAEABAHETO HA AHTHMMKPOOHATA aKTUBHOCT Ha
(uronpenapar — HacTolka Inojy4eHa OT KOPEHH U KOPEHHINA OT pacTeHHeTo ,.[pajacko omaiinmye”.
Llenra e na ce uscnensa eexra Ha HacTolikaTa OT MOA3EMHHITE OpraHu Ha ['pajckoTo oMaliHuye BbPXY
wamose Ha Staphylococcus aureus, Bacillus cereus, Bacillus subtilis, Escherichia coli, Pseudomonas
aeruginosa, Salmonella enterica serovar abony. [IpoBenetute usciensanusi couar, 4e I'paackoro
OMaiiHH4e UMa aHTUMUKPOOHA aKTHBHOCT M MOXe /1a ObJie M3MON3BAHO B MEAMLIMHCKATA NPAKTHKA B
JIEYEHHETO Ha Te3H MUKPOOPraHU3MH.

4. MORPHOLOGICAL, ANATOMICAL AND PHYTOCHEMICAL STUDY OF PUNICA
GRANATUM LINN, 2020, Knowledge - International Journal, Vol. 41.3 Medicine and Natural
Sciences, P. 863-866, [SSN 2545-4439, Stefan Harkov

Abstract: The problem of creating and studying antimicrobial agents attracts specialists in various
fields of modern medicine. Obviously, herbal medicinal products, to some extent, can be considered as
an alternative to antibiotics, while some forms of bacterial infections caused by multiresistant strains of
gram positive and gram negative bacteria resistant to other classes of antimicrobial agents and chemicals
used to treat a variety of dosage forms. One way of solving this problem is the creation of new
antimicrobial agents that have no side effects. Promising for this group are drugs based on plant material.
Substances that cause plant antimicrobial activitiy include, in particular tannins. Therefore, the search
and investigation of an antimicrobial medicinal plant containing tannins in order to create new herbal
remedies are timely and urgent problem today. One such plant is the Pomegranate - Punica granatum
L., leaves, bark, fruit pericarp which, according to the literature, has antibacterial, antiviral,
anthelmintic, diuretic, cardiotonic, analgesic activities. Purpose - pharmacognostic study of leaves, bark
and fruit of pomegranate tree that includes characteristics of morphological and anatomical diagnostic
features of pomegranate tree phytochemical study materials and study of antimicrobial activity of
decoctions. To achieve this goal, the following tasks were required:- to conduct a patent-information
search of literature sources on chemical composition, pharmacological activities, use of pomegranate in
folk and official medicine; to study morphological and anatomical features of diagnostic signs of
pomegranate; to conduct general phytochemical analysis of leaves, bark, fertilized fruit of pomegranate;
to carry out standardization of pomegranate decoctions; to study the antimicrobial activity of
pomegranate tree according to museum strains of Staphylococcus aureus, Bacillus cereus, Bacillus
subtilis, Eschérichia coli, Pseudomonas aeruginosa, Salmonella enterica serovar abony. The subjects of
the study were: sources of information on chemical composition, pharmacological activities, use of
pomegranate in folk and official medicine, dosage forms, herbal products of the pharmaceutical market;



medicinal herbs - dried organs of pomegranate tree collected during fruiting, leaves, bark and fruit:
decoctions of leaves, bark, pomegranate fruit. The identification of the main groups of biologically
active substances of medicinal plant raw materials by means of qualitative reactions was performed by
conventional methods of obtained aqueous, aqueous-alcohol and hydrochloric acid extracts.

Abcrpakr: Beuiecrsata, KOMTO NPUYMHABAT PACTUTEHA AHTUMUMKPOGHA aKTUBHOCT, BKJIIOYBAT, MO~
crennanto TaHuHy. CIIeI0BATE/IHO ThPCEHETO U Pasclie{BAHETO Ha aHTUMHKPOOHO jie4ebHO pacTene,
ChABPKALLO TAHUHH, 3a Ja Ce Ch3Ja/laT HOBH OMJIKOBH JieKapCcTBa, ca HaBPEMEHEH M ClellieH npobieM
nuec. Exno Takosa pacrenue ¢ Hapwt - Punica granatum L., aucra, kopa, niogos nepukapi, KoHTo
crnopea JjMTepatypata MMa aHTMOaKTepHaiHW, AHTHBHUPYCHH, TMPOTHBOITHCTHH, MAWYPETHYHH,
KapAHOTOHUYHH, AHAJTETHYHH JEHCTBUSL.

II.  Pasgen ,,@apmauneBTHYHA XHMHH

CHHTE3 Ha HOBH ChEIMHEHHA BKIKOYBALINA THA30IWIMHOBH, NMUPA30JHHOBH W M3aTHHOBHU C]J]J&I‘MEHTH.
WM3cnenBane Ha TAXHATA BHCOKA aKTMBHOCT M Majka TOKCHYHOCT KATO NOTEHLHAJIHH JIEKAPCTBEHH
CpeacTaa. CHHTG3HpaHHTE HOBHM ChEJWHEHUA C€ U3CNEeABaT 3a MPOTHBOTYMOpPHA, NMPOTUBOBHPYCHA H
aHTUOKCH/IAHTHA aKTHBHOCT ,,in Vitro®, KakTo U NMOAPOGHO M3C/eBaHEe HA TAXHATA TOKCHYHOCT ,,in
vivo®. Ilposexnane Ha in silico uscnensane ¥ COMPARE aHanu3 Ha rpynute Ha MOTEHLUATHO
[POTHBOTYMOPHH W MNPOTHBOBUPYCHH AareHTH, Ha YHATO OCHOBA Ja C€ M3rpaisaT XHIOTE3H 3a
MEeXaHW3MbT Ha JIeHiCTBUE H d}opmyﬂupaﬂe Ha MpeIOKEHH 32 HACOYCH CMHTE3 HAa HOBH JICKapCTBCHH
MOJIEKYJIH.

1. Antioxidant properties of some novel derivatives thiazolo [4, 5-b] pyridine, 2019, PHARMACIA,
2019/66(4), P. 171-180, ISSN 2603-557X, T Chaban, V Ogurtsov, S. Harkov, A Mahlovanyy, N
Sukhodolska, I Chaban, V Matiychuk

Abstract: The synthesis and determination of the antioxidant activity of some novel (5,7-dimethyl-2-
oxo-thiazolo[4,5-b]pyridine-3-yl)-acetic acid hydrazide derivatives are described in this article. The
transformation of the base heterocycle was carried out via the reactions of acylation,
[2+3]cyclocondensation, Knoevenagel condencation and alkylation for the purpose to obtain substances
with a satisfac- tory pharmacological profile. Antioxidant activity of the synthesized compounds was
evaluated in vitro by means of the scavenging metod effect on 2,2 diphenyl-1-picrylhydrazyl (DPPH)
radicals.

AocTtpakT: CHHTE3bT U ONPEACNSHETO HA AHTHOKCHAAHTHATA AKTUBHOCT HA HAKOM HOBH (5,7-
AUMETH-2-0KCO-THAa3010 [4,5-b] nupuauMH-3-un) -OLIETHA KHCENIMHA XUAPa3sHWIHM [POU3BOJIHU ca
onucaHu B Tasu ctatus, TpaHchopmalusaTa Ha OCHOBHHS XeTEPOLHKBII CE U3BbPLUBA UPE3 PEaKLMUTE
Ha aumnupane, [2 + 3] UMKIOKOHAEH3alMs, KOHAeH3auMs Ha Knoevenagel 1 ankunupase ¢ Len jaa ce
TMOJIy4aT BEIECTBa ChC 3a/JOBOJMTENEH (hapMakoioriyeH npodui. AHTHOKCHIAHTHATA AKTHBHOCT Ha
CHHTE3UPaHKUTE ChelMHeHus Oelle oleHeHa in vitro ¢ moMoura Ha edeKTa Ha MeTojla Ha MOYHCTBAHE
BbPXY pagukanu 2,2 nudenun-1-nuxpunxuapazun (DPPH).

2. Synthesis of some new 4-iminothiazolidine-2-ones as possible antioxidants agents, 2019,
PHARMACIA, 2019/66(1), P.27-32, ISSN 2603-557X, T Chaban, V Ogurtsov, I Chaban, S. Harkov, I
Myrko, M Lelyukh

Abstract: Novel N3 substituted derivatives of 4-iminothiazolidine-2-one were synthesised under the
reactions of [2+3]cyclocondensation, thionation and aminolysis. The functionalisation of 3-phenyl-4-
imino-thiazolydine-2-one was carried out in its C5 position under condensation Knoevenagel and
nitrosation reactions. The antioxidant activity of the synthesised compounds was evaluated in vitro by



the method of their scavenging effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicals. When
compared with existing antioxidants, some of our compounds were found to be more potent.
Abcrpakr: Hou N3 3amecTeHu nNpou3BOAHM HA 4-UMMHOTHA30JMAMH-2-OH €A CHHTE3WPAHH B
peakuunte Ha [2 + 3] UMKIOKOH/EH3ALNMS, THOHUPAHE U aMiHONK3a. DYHKIMOHAIU3UPAHETO HA 3-
dennn-4-nMHEO-THA30MMANHE-2-0H Ce U3BBLPLIBA B Herosata nos3uuusi C5 NpH KOH/EH3aLMOHHM
peaxkumm Knocvenagel H HUTPO3HUpaHe. AHTHOKCH,[[&HTH&T& AKTUBHOCT HAa CHHTE3UPAHHTE CbE€AHHEHUA
€ OleHeHa in vitro no merona Ha edekTa UM Ha NMOYMCTBAHE BBPXY pagukamu 2,2-nudernn-1-
nukpunxuapasui (DPPH). B cpaBHeHue ¢bC CbLIECTBYBALINTE AHTHOKCHIAHTH, Bellle YCTaHOBEHO, Ye
HSKOM OT HALUTE CheAUHEHHS Ca NI0-aKTHBHH.

3. Synthetic approaches, chemical modification and biological activity of non-condensed 1, 3, 4-
thiadiazole derivatives: a review, 2018 PHARMACIA, 2018/65(4), P. 72-88, ISSN 2603-557X,
M Lelyukh, S Adamchuk, 1 Chaban, S. Harkov, I Demchuk, L Shelepeten, T Chaban

Abstract: The chemical features of 1,3,4-thiadiazoles were described in a numer- ous reviews focusing
on the main approaches to the synthesis and modification. Simulta- neously, thiadiazole scaffold was
identified as the main structural component of approved drugs and biological agents with antimicrobial,
antiviral, antitubercular, anti-inflammato- ry, anticonvulsant and analgetic activity. The significant
biological activity of thiadiazole derivates promotes the scientists to further investigation of this
heterocycle as a building block for medicinal chemistry. In this review, we discuss the efforts to identify
new promising compounds based on aryl/heteryl substituted non-condensed thiadiazoles highliting the
main approaches for the conjugation (hybridization) of heterocycles, deri- vatization and their
pharmacological profile.

AGcrpakT: XUMWYHWTE XapakTepHcTHKH Ha 1,3,4-THajuas3oiuTe ca OMHCAHH B MHOTOOPONHM
peueH3ny, GokycHpaHH BbpXY OCHOBHUTE NOAX0AM KbM CHHTe3d H MoaudukaunsaTa. EqHOBpeMeHHO ¢
TOBA THAJMA30JI0BOTO cKene Oelle MASHTHU(PUIHPAHO KATO OCHOBEH CTPYKTYPEH KOMIIOHEHT Ha
on06peHnTe JieKapcTBa U OMOJOTMYHM areHTH ¢ AHTUMUKpPOOHA, aH THBHPYCHA, IPOTHBOTYOEPKYJIapHa,
NPOTHBOBBL3NANMTENHA, aHTHKOHBYJICAHTHA W aHAIreTH4YHa aKTHBHOCT. 3HauMTeNHaTa OMONOTHYHa
AdKTHMBHOCT HA THAOHA30JI0OBHUTE MpOHM3BOAHH HACbpYaBa YHEHHUTE 3a MMO-HATATbIU HO H3clhelBaHe Ha TO3H
XETEPOLMKBJ KaTO 'PaJIBEH €IEMEHT 3a MEANLIMHCKATa XUMuUs. B To31 npersea obchikaame ycunusata
3a uaeHTH(UIMpPaHe Ha HOBM oOellaBallld CheJAWHEHHs Ha 6a3aTa Ha apui / XeTepui 3aMecTeHH
HEKOHJEH3UPaHH THAJKA30/IH1, NoAYepTaBaiKy OCHOBHHTE MOAXOM 3a KOHIOrHpaHe (XuOpuau3arus)
Ha XETEPOLMKAY, JEPUBATH3ALMS U TeXHuSs (hapMaKkoIoruueH npodusL.

4. Recent advances in synthesis and biological activity evaluation of condensed thiazoloquinazolines:
Areview 2017 PHARMACIA, 2017/64(3), P. 52-66, ISSN 2603-557X Zoriana Chaban, Taras
Chaban, Stefan Harkov, Olena Klenina, Volodymyr Ogurtsov, Ihor Chaban

Abstract: In the review we systematize the theoretical and experimental data concerning methods of
condensed thiazoloquinazolines synthesis, with respect to compile the litera- ture on synthetic
approaches utilized for thiazolo[2,3-b]quinazolines, thiazolo[4,3-b]quinazolines, thiazolo[3,2-
ajquinazolines, thiazolo[3,4-a]quinazolines, and thiazolo[5,4-f]quinazolines construction. This paper
also reviews the current knowl- edge with regard of prospects and challenges of condensed
thiazoloquinazolines use in the targeted synthesis of biologically active substances and analysis of
recent advances in this heterocyclic compounds pharmacology screening. Generalization of the
published data gives reason to consider thiazoloquinazolines scaffold as an important pharmacoph- ore
in compounds which are characterized with diverse biological activity.

AbcrpakT: B cratuata CHCTEMATH3MpaMe TEOPETHYHUTE M EKCIEPMMEHTAIHW [JaHHW OTHOCHO
METOAMTE 38 KOHJAEH3WpPAaH CHHTE3 Ha THA30JOXWHA30JIMHH, MO OTHOLIEHHE HA ChCTABSHETO Ha
JIMTEPATYpaTa 32 CHHTETHYHHUTE MIOAXO0H, U3M0/3BaHU 3a THa300 [2,3-b] xuHazonuHu, THasoo [4,3-
b] XHHA30ANWHH, KOHCTPYKIMA Ha THa300 [3,2-a] XMHA30/IMHH, THa3010 [3,4-a] XHHA30JIMHH U THA30JI0
[5,4-f] xunazonuuu. Taszu cratus CbLIO TaKka MpaBH Mpersie] Ha CHbBPEMEHHUTE IO3HAHUA I10
OTHOLIEGHHE HA MNEPCNEeKTHBHTE M TNpeAM3BUKATeNcTBaTa Ha ynorpebara Ha KOH/JSH3UPAHH



THA30JI0XMHA30JIMHY B LIEJIEBUA CHHTE3 HA OMONIOrMYHO aKTHBHU BEILECTBA W AHAJIN3 HA TOCICIHUTE
NOCTHKEHUS BbB (hapMaKOJOrHUHHUA CKPUHUHT Ha TE3H XETEPOLMKINYHN chbeuHeHns. O6061aBaHeTo
Ha nyOsWKyBaHWTe JaHHM JaBa OCHOBAHWE [a CE PA3IIekAa THA30NOXUHA3ZOIMHOBOTO CKENe KaTo
BakHa (papmakodopa B ChbeJMHEHHS, KOMTO CE XapakTepu3upaT ¢ pa3HooOpa3Ha GHMONOrHYHA
AKTHUBHOCT.

5. Synthesis of some new N3 substituted 6-phenylazo-3H-thiazolo [4, 5-b] pyridin-2-ones as possible
anti-inflammatory agents, 2017, PHARMACIA, 2017/64(4), P. 16-30, ISSN 2603-557X, T Chaban, O
Klenina, S. Harkov, V Ogurtsov, I Chaban, I Nektegaev

Abstract: Fused thiazolidine moiety heterocycles are an integral part of new drug discovery in anti-
inflammatory research. We are reporting novel N3 substituted 5,7-di- methyl-6-phenylazo-3H-
thiazolo[4,5-b]pyridin-2-ones synthesis as the integral part of scaffold-based biologically active
compounds design and their discovery as potential drug candidates using traditional organic synthesis
protocols and pharmacological screening methodologies. The synthetic protocol developed for
thiazolo[4,5-b]pyridines construction and the wide range of their biological responses highlight the
therapeutic interest of designing this scaffold-based compounds. A series of novel thiazolo[4,5-
b]pyridines derivatives testing over the carageenin induced rat paw edema revealed strong anti-
inflammatory action of some compounds which exceeded that one of Diclofenac.

AlcTpakT: XeTepoUMK/INTe Ha KOHAEH3MPaHW THA3OMMAMHOBM HacTH ca HepaslesiHa 4acT OT HOBO
OTKPHUTHE Ha JIEKapCTBOTO B NPOTHBOBBL3NAIMTEIHUTE M3cienBaHHsa. Hue choOluasame 3a HOB N3
3amecTeH 5,7-aumeTun-6-hennnazo-3H-tuazono [4,5-b] nupuauH-2-0H CUHTE3 KaTO HEpa3Je/Ha 4acT
OT KOHCTPYKLMsATA Ha OMO/IOrMYHO aKTUBHH CheMHEHUs Ha 6a3aTa Ha CKEIeTO W OTKPUBAHETO HM KaTo
MOTEHLHAIHO JIEKAPCTBO KaHAMAATH, U3M0I3BAILN TPAJAULUOHHH MPOTOKOJIN 33 OPraHUYeH CHHTE3 M
(apMakoJOrHYHY  CKPDUHMHIOBM  METOAONOTMH. CHHTETMYHHAT MpOTOKON, paspaboTeH 3a
KOHCTPYKLHATA HAa THA3010 [4,5-b] NUPUAHHM, U LWMPOKHUST CIIEKTHP OT TeXHUTE OHOMOTHUHH PeaKiini
[04epTaBaT TepaneBTHUHUS HHTEPEC NPU [POEKTUPAHETO HA Te3H ChelrHeHus], 6asupaHu Ha CKele.
[lopenuua ot HOBM THAa30/10 [4,5-b] MUPUAMHOBH MPOM3BOAHM, TECTBAHM BbPXY WHAYLMpaHHS OT
KapareHWH OTOK HA TUIbX Ha MAbX, PasKpuBAT CUIHO MPOTHBOBB3MANUTENHO JIEHCTBHE HA HIKOM
ChEeIMHEHUS, KOETO HA/IBUILIABA TOBA HA JTUKIO(]EHaK.

6. Qsar modeling for antioxidant activity of novel N3 substituted 5, 7-dimethyl-3 H-thiazolo [4, 5-b]
pyridin-2-ones.,2017,PHARMACIA, 2017/64(4), P. 49-71, ISSN 2603-557X, O Klenina, T Chaban, B
Zimenkovsky, S. Harkov, V Ogurtsov, | Chaban, | Myrko

Abstract: The intensive researches have been focused on the novel five-membered hetero- cyclic
systems synthesis in nowadays organic, pharmaceutical and medical chemistry as the promising drug
candidates whose quotient among the existing drugs is significant. Thiazolopyridines have the wide
range of biological actions on account of their iso-steric to pyrine and pyrimidine bases structure.
Therefore functional modification of the men- tioned heterocyclic system and its novel analogs
biological activity evaluation is actually purposeful.

A series of N3 substituted 5,7-dimethyl-6-phenylazo-3H-thiazolo[4,5-b]pyri- dine-2-one derivatives
were evaluated in vitro for their free radicals scavenging effect which allowed to identify three lead
compounds possessing considerable antioxidant action,

QSAR studies for the compounds were performed incorporating 1D, 2D, 3D and quantum-chemical
descriptors into respective models as their computation involved integration of the relevant molecular
information regarding molecular composition, atom-centered fragments, size, shape, symmetry, atoms
and distances distribution in the geometrical representation of the molecules. It had been demonstrated
statistically that achieved QSAR models (possessed considerable R2, Q2, F values) could be used for
iden- tifying novel antioxidant agents based on the same congeneric series which may be considered as
the systematic approach for rational design and virtual screening of novel 3H-thiazolo[4,5-b]pyridine-
2-one derivatives as drug candidates.



AGcTpakT: MHTEH3HBHOTO M3cleiBaHe € (DOKYCHPAaHO BbPXY HOBHSI TMETUJEHEH CHHTe3 Ha
XETCPOUMKIIWYHM CUCTEMH B [HEIIHATa OpraHuyHa, (apmaneBTHUYHAa U MeQMIMHCKA XUMHS KaTo
obel(aBalid KaHAMAATH 32 JIEKapCTBA, UMIHTO KOe(MLMEHT Cpel ChLUCCTBYBALLUTE JeKapcTBa €
3HauuTeNeH. THa30JIONMPHAMHUTE HMAT LIMPOK CMEKTbD OT OGHOJOrHYHH JAeiCTBHS ropaju
CTPYKTYpaTa UM Ha M30CTEPUYHM CMPSAMO MUPHH U nupuMuanH. CrenoBaTenHo, (yHKLUMOHAIHATA
MU,IIHC])HK&LU-’IH Ha cnoMeHaTtarda XETEepoOUHKIMYHA CHcTeMa H HeliHUTE HOBM aHANIO3W 3a OLIEHKAa Ha
OKMONOrH4HaTa aKTHBHOCT BCBLIHOCT € LIE/IEHACOUEHA.

Cepust ot 3amectenu ¢ N3 5,7-aumernin-6-hennnazo-3H-t1azono [4,5-b] nupuanH-2-0H NPOU3BOAHH
Osixa OLEHEHH in Vitro 3a edeKTa UM Ha MOYHUCTBAHE HA CBOOOAHMTE PajUKAIH, KOETO MO3BOJIH 8 Ce
MASHTH(QULMPAT TP OJIOBHH ChEAMHEHHS, IPUTEKABALILM 3HAUMTENHH AHTHOKCHIAHTHO JAeHCTBHE.
[Iposenenu ca QSAR npoyusanus 3a chepuHenuaTa, pkmousau 1D, 2D, 3D U KBAHTOBO-XHMUYHU
ACCKPHIITOPU B CBHOTBETHHTE MOJC/H, Thi KaTO M3YHC/ISABAHETO MM BKJIIOYBA WHTErpHpaHe Ha
CBOTBETHATA MOJIEKYJISIpHA MH(POPMALUs [0 OTHOILEHNE Ha MOJIEKYJIHUS ChCTAB, ATOMHO-LEHTPUPAHH
(parmenTH, pasmep, Gopma, CUMETpPHS, pasnpe/elieH e Ha ATOMUTE U PA3CTOSHHATA B FeOMETPHIHOTO
NpeAcTassHe Ha MosieKyauTe. CtaTHCTHYECKH OeLle 1eMOHCTPUpaHo, 4e nocturuarure QSAR monenu
(NpHTexkaBaIM 3HAUNTENHN CTOHHOCTH Ha R2, Q2, F) Morar na 65121 u3non3sanu 3a uaeHTudULHpane
Ha HOBH AHTHOKCH/IAHTHY areHTH Ha 0a3aTa Ha ChlljaTa obLia cepus, KOSTO MOXKE J1a Ce pasriiexkaa Kato
CHCTEMaTH4EeH IMOAXO0A 3a palHOHAeH Nu3aliH W BUPTyaneH CKPHHUHI Ha HOBM MPOM3BOAHM Ha 3H-
THa3010 [4,5-b] niupHAUH-2-0H KAaTO KAaHAMJATH 34 JIeKapCTBa.

7. Thiazolo[5,4-d]pyrimidines and thiazolo[4,5-d] pyrimidines: a review on synthesis and
pharmacological importance of their derivatives, 2018, PHARMACIA, 2018/65(2), P. 54-70, ISSN
2603-557X, M Lelyukh, T Chaban, S. Harkov, O Klenina, I Chaban, V Ogurtsov

Abstract: Thiazolopyrimidine scaffold is important pharmacophore in com- pounds which have shown
various biological activities. The objective of this review is to compile the literature concerning existing
approaches applied for these fused heterocy- cles construction with an emphasis on recent
developments. This paper also reviews the current literature references with regard of prospects and
challenges of condensed thiazo- lopyrimidine derivatives application for the directed synthesis of
biologically active substances and analysis of recent advances in pharmacology screening of this
heterocy- clic compounds.

AbGcrpakT: TuazononupuMHUAWHOBOTO CKene € BaxkeH (apmakodop B CheAMHEHHATA, KOWTO ca
nokasany pasfiu4Hu OMONOrMYHM akTHBHOCTH. Llenta Ha To3w mpernen e na chOepe JuTEpaTypaTa
OTHOCHO CbILECTBYBALUTE MOJAXOAM, MNpWUIaraHd 3a T3 KOHJEH3UpPaHU KOHCTPYKLUHMH Ha
XETEPOLMKIH, C aKLUEHT BbpXy NOCAEAHMTE pa3zBuTHA. Ta3u cTaTus CbLO NpaBd Mperjiej Ha
HacTosLATa IMTEpaTypHa JIUTepaTypa Mo OTHOLIEHHe Ha MepCleKTHBUTE U NPeAn3BUKATeNCTBaTa Ha
MPUJIOKEHUETO HA KOHJEH3HMPAHM THA30JONMMPUMUAMHOBH MPOU3BOAHM 3a HACOYEH CHHTE3 Ha
OMONOrMYHO AKTHBHY BeILECTBA M aHANW3 Ha TOCTEAHMTEe MOCTHXKEHHUS BBB (hapMaKkoJOrHUHHUS
CKPMHHHT Ha TE3H XETEPOLMKIMYHHI Che/IMHEHHS.

8. Synthesis and biological activity of some novel derivatives 5, 7-dimethyl-6-phenylazo-3 H-thiazolo
[4, 5-b] pyridine-2-one. 2018 PHARMACIA, 2018/65(4), P. 51-62, ISSN 2603-557X T
Chaban, V Matiychuk, V Ogurtsov, | Chaban, S. Harkov, [ Nektegaev

Abstract: Here we describe the synthesis, antioxidant and anti-inflammatory activity of the novel N3
substituted 5,7-dimethyl-6-phenylazo-3H-thiazolo[4,5-b]pyri- din-2-ones, who were synthesized in
reactions aminomethylation, cyanoethylation, hydrolysis and under the reaction of nucleophilic
substitution. The antioxidant activity of the synthesized compounds was evaluated in vitro by the
method of scavenging effect on 2,2 diphenyl-1-picrylhydrazyl (DPPH) radicals. The anti-inflammatory
action was evalu- ated in vivo employing the carrageenan-induced rat paw edema method.

AGcrpakT: B Tasum cratus ce OMMCBAa CHHTe3a, AHTHOKCHAAHTHATA W MPOTHBOBL3NAIUTEIHATA
aKTMBHOCT Ha HOBHs 3amecteH N3 5,7-aumeTnn-6-¢enunaso-3H-tuazono [4,5-b] nupuaus-2-oH,
KOMTO Ca CUHTE3UPaHU B peakLii aMUHOMETHIIMPaHe, [MaHOCTUIMpaHe, XMAPOIH3a H MO peakLkATa
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Ha HYKNEO(UIHO 3aMecTBaHe. AHTHOKCUIAHTHATA aKTMBHOCT HA CHHTE3UPAHMTE CheJUHEHMS e
OLeHeHa in vitro no metona Ha ode3spexaane Ha 2,2 audenn-1-nukpunxuapasun (DPPH) paaukanu.
[TpoTHBOBB3NANUTENHOTO AEHCTBHE Ce OLEHSBA in Vivo, M3MNOoA3Baliku METOJ 3a OTOK Ha jamnara,
Ipeau3BHKaH OT KapareHaH.

9. Synthesis and biological activity of isatines bearing thiazolidinone and pyrazoline moieties, 2013,
PHARMACIA, 2013/60(1), p. 8-18, ISSN 2603-557X, S. Harkov, D Havrylyuk, V Atamanyuk, B
Zimenkovsky, R Lesyk

Abstract: The synthesis and antitumor activity screening of isatin-pyrazoline hybrids and isatin based
conjugates with thiazolidine moiety were performed. Reaction of 2-chloro-N-arylacetamides or 2-
chloro-  1-(3-naphtalene-2-yl-5-aryl-4,5-dihydropyrazol-1-yl)-ethanones and isatines yielded
corresponding N-sub- stituted isatines (la-1c and 2a-2d). The compounds la-lc have been used in
Knoevenagel condensation with 4-thiazolidinones for obtaining a series of 5-ylidenederivatives 3a-3e,
4a-4b. Eight the synthesized compounds were tested for their anticancer activity in NCI60 cell lines.
Among the tested istin-pyrazoline conjugates 5-bromo-1-{2-[5-(4-methoxyphenyl)-3-naphthalen-2-yl-
4,5-dihydropyrazol-1-yl]-2-oxoethyl}- 1H-indole-2,3-dione (2c¢) was found to be the most active
candidate with selective influence on leukemia subpanel tumor cell lines with pGIS0 values range of
5.49-5.75. The chemical modification of N-substituted isatines (1a-1c) allowed us to identify 2-[3-(2-
amino-4-oxo0-4H-thiazol-5-ylidene)-2-ox0-2,3-dihydroindol- 1-yl]-N-(2-trifluoromethylphenyl)-
acetamide (2c), which showed inhibition activity with average pGI50 / pTGI values 5.03 / 4.43 and the
highest influence on SR leukemia cell line (pGI50 = 6.23).

AGcTpakT: M3BbplleH € CKPUHMHI Ha CHHTE3 M aHTUTYMOPHA aKTUBHOCT Ha XMOPHAM Ha W3OTHH-
MUPa3oWH M KOHIOraTH Ha 0asara Ha M30TMH C THA30/JHIHHOB OCTaTbK. Peakuusra Ha 2-x10po-N-
apunaueTaMuad uam 2-xnopo- 1- (3-Hadranen-2-un-5-apun-4,5-guxuaponupaszon-1-un) -eTaHOHH U
M3aTHHU JaBa ceoTBeTHUTe N-3amectenu wmsathHu (la-1B8 u 2a-2r). Cowenunenusra la-lc ca
H3MOJI3BAHK NpPH KoHAeH3auus Ha Knoevenagel ¢ 4-THazonuavHOHM 3a TOJyuaBaHe Ha CEpHs OT 5-
unuaed jgepuBati 3a-3e, 4a-4b. OceMm cHHTe3MpaHM CheJMHEeHMs Osxa TeCTBaHM 3a TAXHATa
NPOTHBOpaKOBa akTHBHOCT B KieThuHu muHUM NCI60. Cpen TecTBaHWTE HCTHH-TIHPA30JIMHOBH
KoHtoratH 5-Opomo-1- {2- [5- (4-meTokcudenun) -3-HadraneH-2-ui-4,5-Auxuaponupason-1-ui) -2-
okcoetun} - 1H YcranoseHo e, ue uHA0-2,3-1HOH (2¢) € Hall-aKTUBHUAT KaHIWAAT ChC CEJNEKTUBHO
BIMSIHUE BBPXY MOANAHENHM KJIEThYHU JIMHUK Ha JieBKeMus cbe ctoiiHoctd Ha pGIS0 or 5.49-5.75.
Xumuueckara Moaudukanus Ha N-3amecteHd H30THHH (la-1c) HU NO3BO/M Ja uaeHTUULMpame 2-
[3- (2-amuHO-4-0KcO-4H-THAz0N-5-MnuaeH)  -2-0Kco-2,3-auxuiapouspon-  l-un]  -N-  (2-
TpudayopomeTuindenns) -aueramus (2c¢), KOHTO rokassa MHXuOMpalla aKTHBHOCT CbC CPEAHH
croiinoctu Ha pGIS0 / pTGI 5.03 / 4.43 u Haii-ronsiMo BnUsiHUE BBpPXY KieTbyHaTa AuHus Ha SR
neBkemus (pGI50 = 6.23).

"Tubpua-papmakodopHblii"  moaxon B CHHTE3e  NPOTUBOOIYXOJEBBIX ~ areHTOB  Cpelu
WHOIMHNPOU3BOAHBIX 4-THasonuanHoHa, Xeipkos C.B., Faspuiok JI.51., 3umenkosckuii b.C., Jlecbik
P.B., XUMWA I'ETEPOIIHKJIMYECKHX COEUHEHHUH. COBPEMEHHBIE ACIIEKTHI, Tom 1,
International charitable foundation "Scientific Partnership Foundation", ICSPF, cmp.490-495, ISBN
978-5-903078-39-4

Abcrpakr: OguH u3 3(PQEKTHBHBIX M YacTO MCMOJAb3YEeMbIX HalpaBjieHui MOuCka HOBBIX
BbICOKOAKTHBHBIX COEMHEHHI B COBPEMEHHOH MEAMLMHCKOH XMMUH OCHOBaH Ha "rubpuj-
dbapmakodoprom” noaxone (pharmacophore hybrid approach). On npeaycmaTpuBaeT coveTaHue B
OfHOM Monekyne pasHbiX (apMako(OpHBIX TeTepOLMKIOB C OJMWHAKOBOW OMOIOrH4ecKoi
AKTHBHOCTBIO, KOTOPBIE XapaKTepU3NPYIOTCs AQOUHATETOM K pasiuuHbiM OuomuiieHsM. Takoe
COYETAHME YacTONO3BOISET JOCTHYL cuHepriuyeckoro sddekra. [ToaTBepKAEHHEM JaHHOH MMMOTE3bI
MOPYT SIBMSITHCS PE3yNbTaThl HAIIMX HCCNENORaHMH, KOTOpbIE MO3BOJIMJIM YCTAHOBUTH BBICOKHH
NIPOTHBOONYXOMEBbI MOTeHUMan 4-THa30NUJMHOHOB C MMPA30JMHOBBIM MM OEH30THA30/IBHBIM
(bparMeHTOM.



AGerpakT: EfHO OT Hali-eeKTHBHMTE M 4ECTO M3M0/I3BaHH HACOKH B THPCEHETO HA HOBH
BHCOKOAKTHBHHU ChEAHHEHUS B CbBPEMEHHATA MEAMILIMHCKA XUMUA CE€ OCHOBAaBA HA XHf)pHIIHHﬁ noaxon
Ha (papmakoQopa. Toii npeaBuwkIa KOMOHHALMATA B €AHA MOJIEKYJIA HA PasiHuHH (hapMako(OpHHU
XETEPOUMKIM ChC ChIATa OHONOrMYHA AKTHBHOCT, KOMTO CE€ XapaKTepusupar ¢ aguHUTET KbM
pasnuutn 6uouenn. Tasu koMOMHALMA 4eCTO BOAM 10 cuHepruueH edekt. Tasu xunoresa Moxe na
Oble NOTBbpACHA OT pesy/iTaTUTe OT HAIUMTE W3CIEABaHMUs, KOHTO HarpaBHXa Bb3MOXHO
YCTAHOBSABAHETO HAa BUCOK aHTUTYMOPEH MOTEHLMAN Ha 4-TH&30J'[P1)1HHOHHTC C IMMHPa30JIMHOB HJIH
6eH30THaz010B (hparMenT.,

. Antitumor activity evaluation of 4 - Thiazolidine derivatives, 2017, Knowledge - International Journal,

Vol. 20.4 Medicine and Natural Sciences, P. 1681-1688, ISSN 2545-4439, Stefan Harkov, V.
Pepelyasheva

Abstract: Recently, the attention of scientists in the field of chemistry and pharmaceutical science is
focused on finding new compounds with high biological activity, and in particular derivatives of 4-
thiazolidine. Of particular interest is the antitumor effect of these compounds, which is realized through
the influence on various metabolic links of neoplastic cells. The possibility of chemical optimization of
4-thiazolidinones by combining the thiazolidine moiety with other heterocycles, in particular diazoles,
is a new approach to the search for antitumor agents. A high antitumor effect of aryl substituted 4-
thiazolidines, non-condensed and condensed systems with a thiazolidine moiety has been established.
Given the identified high anti-tumor potential of 4-thiazolidine derivatives, it is important to analyze
the indicated activity of derivatives of 2-amino-4-thiazolidines, non-condensed systems with
thiazolidine and pyrazoline fragments, and thiazolothiopyranes. The purpose of this work was to detect
compounds with high antitumor activity and selectivity among derivatives of 4-thiazolidine and to
establish a probable mechanism for the implementation of their antitumor effect. To achieve the goal,
the following tasks were set:

- to analyze the results of the screening of antitumor activity in vitro of representatives of the three
groups of derivatives of 4-thiazolidine (derivatives S-arylidene-2-amino-4-thiazolidinones; derivatives
of non-condensed systems with thiazolidine and pyrazoline moieties; condensed derivatives with a
thiazolothiopyrane fragment);

- to study the selectivity of the effects of the compounds studied on certain types of cancer cells;

- to study the probable mechanism of the antitumor effect of the 4-thiazolidine derivatives by comparing
the antitumor activity of the compounds studied with known antitumor agents.

The analysis of antitumor activity of the studied compounds was carried out on the basis of the presented
mean values of the antimetic action of 4-thiazolidinones, which were established as a result of screening
of antitumor activity in vitro. The selectivity of the researched compounds was studied by calculating
the selectivity index; Comparison of the antitumor activity of the compounds studied with known
antitumor agents was performed by the COMPARE analysis.

AGcrpakT: Hanocneask BHUMaHMETO Ha YUEHHUTE B 00/1aCTTa Ha XUMUATA U (papmalieBTHUHATA HAyKa
€ HAaCO4YEeHO KbM HaMHPaHeTO Ha HOBH ChEJJMHEHHS C BUCOKA OMOJIOrHYHA aKTHBHOCT, W MO-CHEeLHalHO
npousBoaHd Ha 4-Trazonuaud. OT 0cobeH WHTEpeC € aHTUTYMOPHHUAT edeKT HAa Te3u CheJUHEHHUS,
KOHTO ce peanu3upa 4pes Bb3AeHCTBUETO BbPXY PasiviHK MeTabOMUTHH BPB3KH HA HEONJIACTUYHHUTE
KNETKH. BB3MOXKHOCTTA 32 XHMHYECKA ONTHMH3ALMs Ha 4-THA3ONUAUHOHUTE Hpe3 KOMOMHMpaHe Ha
THA30JIMAMHOBATA YacCT ¢ APYTH XETEPOLUKIIH, MO-CHEeLHaNHO J1a30H, € HOB IOJX0 NMPU ThPCEHETO
Ha NPOTHBOTYMOPHHM AareHTH. VeraHoBeH € BHCOK AHTUTYMOPEH queK'r Ha apun 3aMeCTEeHH 4-
THA30JIUIMHH, HEKOH/IEH3UPaHW M KOHJEH3UPaHH CUCTEMHM C THazonuAWHOB octarTbk. Karto ce uma
Npe/iBi]l YCTAHOBEHUST BUCOK aHTUTYMOPEH NOTEHLMAI Ha MPOU3BOAHM Ha 4-THA30JIM/I1H, € BaXHO Na
CE aHaJM3upa Moco4YeHaTa akTHBHOCT Ha MPOM3BOJHU Ha 2-aMUHO-4-THA30JIU1MHH, HEKOHIEH3UPaHH
CHCTEMHM C THA30JIMANH H NUPa30JMHOBY (pparMeHTH u THasojsoTHonupany. Lienta Ha Tasu pabora e 1a
ce OTKPHAT ChEJMHEHHs C BUCOKA aHTHTYMOPHA aKTHBHOCT W CEJIEKTHBHOCT Cpell POM3BOJIHHU HA 4-
THA30JIM/IMH | JIa CE YCTAHOBH BEPOSTEH MEXaHN3bM 3a NMPUIaraHe Ha TEXHHs aHTUTYMOpEH eqexT. 3a
MIOCTUTAHE Ha L[eNTa OsXa NOCTABEHH CIEIHUTE 3a0a4Hu:
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- 1a Ce aHaNM3MpaT Pe3ysITaTHTE OT CKPMHUHIA Ha AHTUTYMOPHA aKTHBHOCT in Vitro Ha MpeACTABUTEH
Ha TPUTE IPyNH NPOU3BOJIHY Ha 4-THA30IMAKH (TTPOU3BOAHU S-apUiUIEH-2-aMUHO-4-THA30 U IUHOHY;
MPOM3BOJHM HA HEKOHJEH3MPaHU CUCTEMHU C THA30JMAMH W MHPA30JMHOBH YacTH) ; KOHACH3MPAHHU
IIPOU3BOJIHH C THA30JI0THONKPaH (parMeHT);

- Jla Ce M3C/e/iBa CEJIEKTMBHOCTTA Ha e)eKTUTE Ha W3CJe/IBaHUTE CHEIMHEHWS! BBPXY ONpeieseHu
BHOOBC PAKOBH KJIETKH,

- Jla Ce U3Cne/[Ba BEPOATHUAT MEXaHU3bM HAa AHTHTYMOPHHS e(peKT Ha 4-THA30IHIHHOBUTE TPOU3BOIHU
Upe3 CpaBHABAHE Ha AHTHTYMOPHATA AaKTHBHOCT HA W3CIEBAHUTE CHEAWHEHHS C W3BECTHU
aHTUTYMOPHHU areHTH.

AHanu3bT HAa AHTUTYMOPHATA aKTHBHOCT HA M3C/EBaHHTE ChEAMHEHHUS CE W3BBPILBA Bb3 OCHOBA HA
MPEeACTABEHUTE CPEJHM CTOMHOCTH HAa AHTUMETMYHOTO JeiCTBUE Ha 4-THA30JMIMHOHWTE, KOMTO Ca
YCTaHOBEHM B PE3y/ITAT HA CKPUHMHI HA @HTUTYMOPHATa aKTUBHOCT in vitro. CeNekTMBHOCTTA Ha
U3CNIEIBAHNTE CheMHEHNs Oelle M3cielBaHa 4Ype3 M3UMCIABAHE HA HHJAEKCA Ha CEeNEKTHBHOCT;
CpaBHEHHETO HA AHTHTYMOPHATA aKTHBHOCT HA U3CJIE/IBAHUTE ChEJUHEHNUS C U3BECTHH AHTUTYMOPHH
arenTtu Oewwe u3pbpiucHo 4pes COMPARE ananus.

A review on synthetic routes for obtaining of 2,5-disubstituted 1,3,4-oxadiazoles via cyclodehydration
and oxidative cyclization reactions, 2020, Biointerface Research in Applied Chemistry, Open Access
Journal, Volume 10, Issue 4, 2020, P. 5960 - 5971, ISSN 2069-5837, Maryan Lelyukh, Inna Demchuk,
Stefan Harkov, Taras Chaban, Iryna Drapak, Thor Chaban, Lesya Shelepeten, Vasyl Matiychuk
Abstract: 1,3,4-Oxadiazole core is a known pharmacophore fragment, which possesses a wide
opportunities for chemical modification and established versatile pharmacological potential. Moreover,
oxadiazole plays a vital role in many drug structures and various biologically active compounds. For
the construction of 1,3,4-oxadiazole cycle, different synthetic methods can be employed. In particular,
the cyclization of N,N'-diacylhydrazines is a very common and convenient way for the synthesis of 2,5-
disubstituted 1,3,4-oxadiazoles. This approach includes dehydration followed by simultaneous
cyclization of diacylhydrazines under the action of various dehydrating reagents — thionyl chloride,
polyphosphoric acid, phosphorus pentoxide, acetic anhydride, phosphorus oxychloride, sulfuric acid
etc. Another direction for the synthesis of non-condensed heterocyclic systems based on 1,3,4-
oxadiazole is the oxidative cyclization of hydrazide-hydrazones, which are obtained by condensation of
carboxylic acids hydrazides with appropriate aldehydes. The oxidizing reagents that are most commonly
used in this reaction are potassium permanganate in acetone medium, bromine in acetic acid, Pb304 ,
chloramine-T etc. In this review, we attempt to highlight the detailed approaches for obtaining 1,3.4-
oxadiazole derivatives based on cyclodehydration and oxidative cyclization reactions as the most
commonly used methods of synthesis for this class compounds.

Aberpakr: 1,3,4-0kcannazonosoro sapo e u3secteH dapmakodopeH GparMeHT, KOHTO UMa IIHMPOKH
BB3MOKHOCTH 33 XHMHMYECKA MOM(UKALINS U YCTaHOBEH IbBKaB (apmakonoruuex noreHuuas. Ocsen
TOBa OKCaauasoabT HIrpae KH3HCHOBaXXHa poOJd B MHOIO JIEKAPCTBEHH CTPYKTYPH W pasnH4yHH
OMOJIOrMYHO AKTHBHH CheIMHEHHUS. 3a M3rpaxaaHeTo Ha 1,3,4-0kcajia3onoB LUKBI MOTAT Ja ce
M3M10JI3BAT pasIMYHKH  CUHTeTHYHM Mertoau. [Ilo-cmeuuanHo, umknmsupadero Ha N, N'-
JHALMAXMAPA3HHUTE € MHOTO YecTO cpelan u yaobeH nauuu 3a cunTes3a Ha 2,5-nusamectenu 1,3.4-
OoxXaarasoJil. Tosu NoAaxo[ BKJKWYBaA AeXHAparauus, nocjiejpaHa OT €AHOBpPEMEHHA LHKIH3alMsA Ha
JIUMALMIXMAPA3UHE 0] AelCTBMETO Ha pasiiMuHM AEXHAPAaTHpalld peareHTH - THOHHI XJIOpul,
nommpochopra kucenuHa, GpochopeH MEHTOKCHA, oLeTeH auxuapui, GocdopeH OKCHXIOpH, CipHa
KMCenMHa M Ap. Jlpyra mocoka 3a CHHTE3a Ha HEKOH[EH3UPaHW XeTepouukanuHu cuctemu 1,3,4-
OKCa/Ma30/l € OKUC/MTE/NHATA LMKJIN3aLMs Ha XWAPa3WA-XMAPAa30oHH, KOMTO c€ Mojy4yasar 4pes3
KOHJEH3aLMs HA XMApa3uau Ha KapOOKCHJIHM KHCENMHM C noaxoasiuy anaexuau. Haii-yecto
M3MI0/I3BAHATE B Ta3M Peaklivs OKMC/IMTEIHHM PEarcHTH Ca KajlMeB MEpMaHraHar B alETOHOBA cCpeia,
Opom B ouerHa kucenuta, Pb304, xnopamun-T u ap. B To3u npernej ce onurBame ja noa4epracm
MoAPOOHUTE MOAXOAM 3a Mojy4aBaHe Ha 1,3,4-okcaauasosl NpousBOjHM, OasvpaHu Ha peaklnu Ha



HHKIOACXHApaTalysa H OKHCIIHTENHA UKIK3alusd KaTO Hal-4yecTo M3M0N3BaHKuTe METOOH 3a CHHTE3 Ha
CBENMHEHMA OT TO3H KNac.
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