ABTOPCKA CITIPABKA

HA HAYYHHMTe TPyAOBe Ha IJ. ac. Credan Banes Xapkos, a.¢., npeacraBenu 3a
ydyacTve B KOHKYPC 32 3aeMaHe Ha aKaJleMUYHA JJIbKHOCT ,,JloneHT B 00JacT
Ha BUclIe o0pa3oBaHue 7. 3ApaBeona3BaHe u CIIOPT, NPO(PECHOHATHO
HanpasJeHue 7.5. 31paBHU IPHKH, HAYYHA CIIEHUATHOCT ,,dDapManeBTHYHA
Xxumusi, o0siBeH B IbpkaBeH BeCTHUK, Op. 45 ot 17.06.22r.

I_IHJ'IOCTHaTa npoaykouga € B CbOTBETCTBUC C oOjacTra Ha BUCIIE O6p3.30BaHI/Ie,
HpO(i)GCI/IOHaJ'IHOTO HaIlpaBJICHUC U HAy4YHATa CIICHUAJIHOCT 110 00s1BEHHS KOHKYpPC. HY6J'II/IKEII_II/II/IT€
CaB 6’[>HrapCKI/I N 9y>XXICCTPaHHU HAYUYHU CIIMCAHUS: pe(bepnpaHI/I HAay4YHU U3JaHUA, C60pHI/II_II/I CbC
CUurLatrypa, C€ HAYUYCH DpPEAAKTOp W HU3AATCICTBO U € C’bO6p2136Ha C HallMOHAaJIHaTa H
YHUBCPCUTCTCKATA O6pa3OBaTeHHO-HOpMaTI/IBHa ba3a 3a HpI/II[06I/IBaHe Ha HAYYHH CTCIICHU U 3a
3a€MaHC Ha aKaACMHUYHU JJIBXKXKHOCTH.

Hayunute Tpynose Ha 1. ac. Ctedan Xapkos, 1.¢). 32 ydyacTue B KOHKypca BKJIIOYBAT 25
/mBanecet u net/ myonukauuu (IIpunoxenue 5):

e Hayunu nybnukauuu B u3ganus, peepupanu U MHAEKCUPAHU B CBETOBHOM3BECTHU 0a3u
naHHU ¢ HayyHa nHpopmanus (SCOPUS) — 16
e Hayunu nyGnukanuu B HepedeprpaHu CIUCAHUS C HAYYHO peneH3upane — 9

Cnopen HayqYHUTE MU TIPUHOCH MOTAT Jia c€ 000CO0ST TP OCHOBHH HANPABIICHHUS:

1) dynpamenrtajieH acneKT — 0000I[aBaHe HA TAHHUTE 3a CHHTE3 U OMOJIOTUYHA aKTHBHOCT
Ha Pa3IMYHH XETEPOIMKINYHUA CHCTEMH, TPETJISKIANKH ChBPEMEHHHUTE TO3HAHUS IO
OTHOLIEHWE Ha TMEPCIEKTUBUTE W  TPEAW3BHKATEICTBAaTa 3a  ymoTpeba Ha
THA30JIOXUHA30JIMHH U IPYTH MPEJICTABUTEH HA XETCPOLINKINUYHUTE CheIMHEHISI. AHAIHN3
Ha CHBPEMEHHUTE IMOCTWKCHHS BHB (DapMaKOJIOTHUYHHS CKPUHHHT Ha Pa3jMdHU TPYIH
XETEPOIMKINIHA ChETUHECHUSI.

2) TlpuyioKeH acmeKT — CHHTE3 Ha HOBHM XETEPOUMKIMYHUA CHEIUHEHHS C MOTEHIIMATHA
(apmakosoruuHa aKTHBHOCT, W3MOJ3BaiKM METOJM HAa OpraHW4eH cuHrte3, in Silico
MeToau, MoJiekyisipeH TokuHr U QSAR-monenupane. IlpmiioxkeHu ca pazHooOpa3zHU
CKPMHUHTOBH METO/IM 32 OIpe/IelisiHE Ha OMOJIOrMYHa aKTUBHOCT. [IpUHOCHUSAT XapakTep e
OCHOBAH Ha CUHTE3 Ha HOBU ChEJIMHEHUS C MOTEHIMalHa (PapMaKoIOruyHa akKTUBHOCT.

3) Ilpunocm c¢ mnoTBbpANTENeH Xxapakrep — IlpuHocuTe MM ca B oOjacTra Ha
,Dapmakornosus“. MophosoruuHo, aHATOMHYHO M (PUTOXMMHYHO CBM H3CIE]BaI
npezactaButenu oT pox Geum, a umenno Geum urbanum u Geum rivale, kakTo u Punica
granatum.



CuHTE3 HA HOBU ChEJMHEHUS BKIIFOUBAIIN THA30JUIHHOBH, TUPA30JMHOBH M H3aTHHOBU (PparMeHTH.
W3crenBade Ha TSAXHATA BUCOKA aKTHBHOCT M Majika TOKCHYHOCT KAaTO MOTEHIMAIHU JIEKAPCTBEHU
cpenctBa. CHHTE3UPAHUTE HOBH ChEAMHEHUS CE M3CIIEABAT 3a MPOTHBOTYMOPHA, MPOTHBOBUPYCHA U
AHTHOKCHAHTHA aKTHBHOCT ,,iN VItro“, KakTo W moapoOHO W3CIeIBaHE Ha TAXHATA TOKCHYHOCT ,,iN
vivo®. TIpoBexxaane Ha in Silico uscnensane 1 COMPARE ananu3 Ha rpynure Ha MOTCHIIHATHO
NPOTUBOTYMOPHM M MNPOTHBOBHUPYCHHM AarcHTH, Ha YHSATO OCHOBA Ja CE€ H3IPAIiT XHIIOTE3H 32
MEXaHU3MbT Ha JIeHCTBHE U (OPMYJIMPAHE Ha MPEAIOKEHHS 3a HACOUEH CHHTE3 Ha HOBHU JICKAPCTBEHH
MOJIEKYIIH.

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, | 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.

AbOctpakT: CHHTE3bT U ONpPEENSIHETO Ha AHTHOKCHIAHTHAaTa aKTUBHOCT Ha HsIkou HOBU (5,7-
JTUMETHII-2-0KCO-THA30JI0 [4,5-b] mupuanH-3-WI) -OleTHA KHCEIMHA XHIPa3uIHU TPOU3BOJHU Ca
OIMHMCaHU B Ta3W cTaTws. TpaHchopmaiusiTa Ha OCHOBHHS XETEPOIMKBI CE U3BBPIIBA UPE3 PEAKINHUTE
Ha anumpase, [2 + 3] UKIOKOHACH3alus, KoHAeH3aus Ha Knoevenagel u ankuimupane ¢ mei aa ce
MOJIy4YaT BEIIECTBA ChC 3aJI0BOJIUTEICH (hapMaKoIOrHyeH NpoQuil. AHTHOKCHIAHTHATA aKTHBHOCT Ha
CHUHTC3UPAHUTC CbCAUHCHUA Oerre OLI€CHCHAa in vitro ¢ IIOMOIIITa Ha e(beKTa Ha ME€TOJa Ha ITOYHCTBAHE
BBPXY paaukanu 2,2 qudennn-1-mukpuaxuapazun (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, | Chaban, S. Harkov, |
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.
Aocrpakt: HoBu N3 3amecTeHHM NpOM3BOIHU Ha 4-UMHHOTHA30JHUIAMH-2-OH Ca CHUHTE3UPAHU B
peaknuuTe Ha [2 + 3] NMKIIOKOHICH3AINS, THOHUPAaHEe W aMUHONN3a. DYHKIIMOHAIH3UPAHETO HA 3-
(1)CHI/IJ'I-4-I/IMI/IHO-TI/Ia30J'II/I,Z[I/IH-2-OH CC M3BBpPIIBA B HEroBaTa MNO3UIUSA C5 npu KOHACH3ALMOHHH
peakinu Knoevenagel u HUTpo3upaHne. AHTHOKCHIAHTHATA aKTUBHOCT HA CHHTE3UPAHUTE CheIUHEHUS
€ OIlCHeHa in vitro mo Meroja Ha edeKkra MM Ha TOYHCTBaHE BBPXY pamukaiu 2,2-nudeHun-1-
nukpuixuapasuia (DPPH). B cpaBHeHue cbe ChIlleCTBYBALIUTE AHTUOKCUAAHTH, O€IIe yCTAaHOBEHO, Ye
HAKOHM OT HAIIMTEC CbCIUMHCHUA Ca ITIO-aKTHUBHU.

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, I Chaban, S. Harkov, | 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.

AOcTpakT: XUMHYHHTE XapaKTepUCTHKH Ha 1,3,4-THafna3onuTe ca OMHMCAaHW B MHOTOOPOWHU
peucH3UN, q)OKyCI/IpaHI/I BBPXY OCHOBHUTC NOAXOAU KbM CHUHTC3a U MOI[I/I(I)I/IKaHI/IHTa. EILHOBpeMCHHO C
TOBa THAAMWA30JIOBOTO CKECIIC Oermre I/I,Z[eHTI/I(I)I/II_II/IpaHO KaToO OCHOBCH CTPYKTYPE€H KOMIIOHCHT Ha
ooOpeHnTe IeKapCcTBa ¥ OMOIOTUYHH areHTH ¢ aHTUMHKPOOHA, aHTUBHUPYCHA, IPOTUBOTYOEPKyIapHAa,
MNPOTHUBOBB3MNAIUTCIIHA, AHTUKOHBYJICAHTHA W aHAJITCTUYHA AKTHBHOCT. 3HaunTenHaTa OMOIOTHYHA
AKTUBHOCT Ha THAAWA30JIOBUTE IIPOU3BOAHN HACbpUYaBa YUCHUTE 3a IIO-HATATHIIHO U3CJICIBAHE HA TO3U
XEeTepPOLHKBI KaTo TPAJNBEH eIEMEHT 3a MeIUITMHCKaTa XUMUs. B To3u mipernes o0chKaamMme yCumusaTa
3a WACHTU(UIMPAHE Ha HOBU OOCIIaBalllM CheJAMHEHUS Ha 0a3aTa Ha apui / XETePWI 3aMECTECHHU
HEKOHJEH3UPAHU TUAIUA30JIM, TOAYEPTABAHKU OCHOBHUTE MOAXOM 32 KOHIOTHpPaHE (XI/I6pI/I[II/I3aLII/I$1)
Ha XETEPOIUKIIH, AePUBATH3AINS U TeXHUS (apMaKOIOTHIeH MPOQHIT.

4. Recent advances in synthesis and biological activity evaluation of condensed thiazologuinazolines:
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.

AﬁchaKT: B crartmsra CUCTCMATHU3HPAME TCOPCTUYHUTC MU CKCIHCPUMCHTAIIHU HOAaHHU OTHOCHO
MCTOAUTE 3a KOHJACH3MpPAaH CHUHTE3 Ha THA30JIOXWHA30JIMHU, IO OTHOIICHHME Ha CHCTAaBAHETO Ha
JIUTepaTypara 3a CHHTETUYHUTE TIOJXO0/I1, U3I0JI3BaHU 32 THA30I10 [2,3-b] XxuHa30auHH, THA30JI0 [4,3-
b] xuHa30MMHA, KOHCTPYKINS HA THA30J10 [3,2-a] XMHA30JIMHH, THA30JI0 [3,4-a] XUHA30JIUHH U THA30JI0
[5,4-f] xunazonmuuu. Ta3u craTHs CHINO Taka MpaBU Mperie] Ha ChBPEMEHHHTE MO3HAHHUS MO
OTHOLICHUE Ha TMEPCICKTUBUTE W MPCAU3BUKATCICTBATA Ha yHOTpe6aTa Ha KOHACH3UPAaHU
THUA30JI0OXUHA30JIMHU B LICJICBUA CUHTE3 Ha OMOJIOTMYHO aKTUBHHU BE€IIECCTBA W aHAJIN3 HaA ITOCICAHUTEC
IIOCTUXKCHUA BbB (bapMaKOJ'IOFI/I‘lHI/Iﬂ CKPHUHHUHT Ha TC3U XCTCPOLUUKIINIHN CbCANHCHU. O606H_IaBaHeTO
Ha Hy6HI/IKyBaHI/ITe JaHHU JJaBa OCHOBAHHUE a C€ pasrjiexaa THa30JIOXMHAa30JIMHOBOTO CKEJIC KaTo
BakHa (hapmakodopa B CheAMHEHHUS, KOUTO C€ XapaKTepU3UpaT ¢ pa3HooOpasHa OHOJIOrHMYHA
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, | Chaban, | 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.

AOcTpakT: XEeTepOIUKINTE HA KOHACH3UPAHU THA30JUJAUHOBH YacTH Ca HEpa3/eiHa YacT OT HOBO
OTKPUTHE Ha JICKApPCTBOTO B NMPOTHBOBB3MAIUTEIHUTE W3cieaBanus. Hue croOriaBame 3a HOB N3
3amecTeH 5,7-nuMeTni-6-pennnazo-3H-tuazono [4,5-b] nupuauH-2-0H CUHTE3 KaTO HEpa3AeaHa YyacT
OT KOHCTPYKIIUSATA HAa OMOJIOTUYHO aKTUBHU CheIMHEHMS Ha 0a3aTa Ha CKEJIETO U OTKPUBAHETO UM KaTO
MOTCHIMAIHO JISKAPCTBO KaHIUIATH, U3MOI3BAIM TPATUIIMOHHHU ITPOTOKOJIH 32 OPraHWYCH CUHTE3 U
(hapMaKoIOTHYHH CKPUHHHTOBH  MeTOAONOTHH. CHHTETHYHHAT MPOTOKON, pa3paboTeH 3a
KOHCTPYKITUSATA Ha THA30J10 [4,5-b] MUPUANHY, U IUPOKHUSAT CIIEKTHP OT TEXHUTE OMOJIOTUIHU PEaKITuU
MOTYEPTaBAT TEPANICBTUYHUS UHTEPEC MPH MPOCKTUPAHETO HA TE€3U ChEAVHCHUs, 0a3UpaHu Ha CKeJle.
[lopennma ot HOBHM THazono [4,5-b] MUPHIWHOBH MPOU3BOIHH, TECTBAHW BBPXY WHAYIUPAHUS OT
KaparcHHH OTOK Ha IUTbX Ha IUIBX, PAa3KPUBAT CUITHO MPOTHBOBB3MAIMTEIHO JEHCTBHE HA HAKOU
ChEIMHEHMS, KOSTO Ha/IBUIIaBa TOBA Ha JTUKJIO(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.

AbcTtpakT: VHTEH3MBHOTO wu3cinenBaHe € (DOKyCHpaHO BBPXY HOBUS TIETWICHEH CHHTE3 Ha
XCTCPOLUUKINYHNU CUCTCMU B JHCHIHATA OpPraHUYHa, (bapMa]_[eBTI/I‘lHa U MEAUIMHCKA XHUMHA KaTo
obemaBanty KaHAWJIATH 32 JICKAPCTBA, YUHTO KOSHUIIMEHT Cpell CHIIECTBYBAIIHUTE JIEKAPCTBA €
3HAYUTCJICH. TI/IaSOHOHI/IpI/IJII/IHI/ITe UMaT MIHUPOK CHEKTBP OT 6I/IOJIOFI/IT-IHI/I )IefICTBHSI rnopaau
CTPYKTypaTa UM Ha HU30CTCPUYHU CHPAMO MHUPUH U NHUPUMHUIHNH. CJ'IC,Z[OBaTeJ'IHO, (byHKL[I/IOHaJ'IHaTa
MoaudUKaIKs Ha CIIOMEHATaTa XeTePOITMKINYHA CHCTEMa M HEWHHWTE HOBH aHAJIO3W 3a OICHKA Ha
OMOJIOrMYHATa AKTUBHOCT BCHITHOCT € IIEJI€HACOUYEHA.

Cepus ot 3amectenu ¢ N3 5,7-mumernin-6-gpennnazo-3H-tuazono [4,5-b] nupuauH-2-0H MPOU3BOIHH
0saxa OLICHCHHU in vitro 3a C(I)CKTEI UM Ha IIOYHMCTBAHC Ha CBO60,Z[HI/ITC paaukaiv, KOETO MO3BOJIMA Oa CC
I/I)ICHTI/I(bI/IHI/IpaT TpH OJIOBHU CHbCUHCHUA, IIPUTEIKABAIIN 3HAYUTCIIHN aHTUOKCUJIAHTHO ZICfICTBHC.
[Ipoeenenu ca QSAR npoyuBanus 3a ceeMHEHHATA, BKItouBamu 1D, 2D, 3D u KBaHTOBO-XMMHYHU
ACCKPpUIITOPHU B CBHOTBETHUTC MOMACIIH, TbA KAaTO W3YHUCISIBAHETO KM BKJIIOUBA HUHTCTpUpAaHEC Ha
CbOTBECTHATa MOJICKYJIApHa I/IH(i)OpMaHI/ISI 110 OTHOIICHUE Ha MOJICKYJIIHHUA CbCTaB, aTOMHO-LICHTPUPAHA
dbparmenTn, pazmep, hGopma, CHUMETPHS, pa3NpeacsICHHE Ha ATOMUTE B Pa3CTOSHUATA B TEOMETPUIHOTO
NpeaACTaBAHC Ha MOJICKYJIUTC. CraTHcTHYECKH Oellle ACMOHCTPUPAHO, Y€ TOCTUTHATUTC QSAR MOACIN
(mpuTeKaBaIy 3HAYMTEIHN cTOMHOCTH Ha R2, Q2, F) Morar ia ObaaT H310/13BaHu 33 HACHTH(GHUIINPAHE
Ha HOBHM aHTHOKCUIAHTHH ar¢HTH Ha 0a3aTa Ha ChIIaTa 00IIa Cepusi, KOSITO MOKE JIa Ce pas3riiexkaa KaTo



CHCTEMATHYCH IMOJXO0J 32 paIlioHalICH JU3aiiH U BUPTyaJleH CKPUHHUHT Ha HOBW NMpou3BoaHU Ha 3H-
THa30i10 [4,5-b] nupuanH-2-0H KaTo KaHIWAATH 3a 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, | 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.

Ab6cTpakT: THAa30JIONMPUMHUANHOBOTO CKejle € BaxkeH ¢apmakodop B CheAWHEHHUITAa, KOUTO ca
MOKa3ajdl pa3uyHu OMOJOTMYHU aKTHBHOCTH. llenTta Ha To3W mpernesn € na cedepe nuTeparypara
OTHOCHO CBHICCTBYBAIIUTE IIOAXOAH, IIpWJIaraHh 3a TE3UW KOHIACH3WPAHU KOHCTPYKIIMHM Ha
XCTCPOLUKIIM, C AaKICHT BBPXY MNOCICAHUTC Pa3BUTHUA. Ta3u crarus ChbIIO IIpaBU MpETJICA Ha
HaCTOosIIIaTa JIUTEPATYPHA JIMTEpATypa 110 OTHOIICHUE HA MNEPCHEKTUBUTE U IIPEAU3BUKATEIICTBATA HA
MMPUIIOKECHUETO Ha KOHIACH3WPAHHW THUA3O0JOIMMPUMUIANHOBUA IIPOMU3BOAHMU 3a HACOYECH CHHTE3 Ha
6I/IOJIOFI/I‘IHO AKTHBHH BCIIECTBA U aHAJIW3 HaA IIOCICAHUTEC IIOCTUKCHUA BHB (bapMaxonoquHnﬁ
CKPHUHHUHI Ha TE3U XCTCPOUUKINIHU CbCIUHCHUS.

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.

AﬁchaKTZ B Ta3m cratua ce ommcsa CHUHTC3a, AHTUOKCHUAAHTHATA W HNPOTHUBOBBIMNAIUTCIIHATA
aKTUBHOCT Ha HOBHUS 3amecteH N3 5,7-numernn-6-dpenunazo-3H-tuazono [4,5-b] mupuanH-2-oH,
KOUTO Ca CUHTC3UPAHU B pCaKIMU aMUHOMCTUWINPAHE, IUAHOCTUIIMPAHE, XUIPOJIM3a U 110 pEaKIuATa
Ha HYKJ'IGO(i)I/IJ'IHO 3aMECTBaHC. AHTI/IOKCI/I,I[aHTHaTa AKTUBHOCT Ha CHUHTC3UPAHUTC CBCAUHCHUA €
OLIeHEeHa in Vvitro mo MeToAa Ha o0e3Bpexaane Ha 2,2 mudenwn-1-nmukpunxugpasun (DPPH) panukanu.
[IpoTHBOBB3NAIMTEIIHOTO ACHCTBUE C€ OIICHSBA in Vivo, M3MOJI3BaliKM METOJ 3a OTOK Ha Jarara,
NMpEaAN3BHUKAaH OT KaparcHaH.

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-1c 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 (2¢) was found to be the most active
candidate with selective influence on leukemia subpanel tumor cell lines with pGI50 values range of



10.

11.

5.49-5.75. The chemical modification of N-substituted isatines (1a-1c) allowed us to identify 2-[3-(2-
amino-4-oxo-4H-thiazol-5-ylidene)-2-oxo-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).

A6cTpakT: V3BBpIICH € CKpUHHHT HA CHHTE3 M aHTHTYMOPHA aKTHMBHOCT Ha XMOpWAM HAa M30THH-
MUPA30JIMH ¥ KOHIOTaTH Ha 0a3aTa HAa U30THH C THA30JMIMHOB OocTaThK. Peaknmsara Ha 2-xmopo-N-
apuianeTaMuny win 2-xjaopo- 1- (3-nadranen-2-un-5-apun-4,5-quxunponupaszon-1-ui) -eTaHOHH U
M3aTHHN JaBa ChOTBeTHHTEe N-3amecteHn wu3atuHu (la-1B m 2a-2r). CweguHenusata la-lc ca
M3MO0JI3BaHN IIpU KoHzaeH3anus Ha Knoevenagel ¢ 4-THa30muIMHOHN 3a TOMy4aBaHe Ha Cepus OT 5-
unuaeH nepuBath 3a-3e, 4a-4b. OceM CHUHTE3WpaHU CHEIUHEHHUS OsXa TECTBaHM 3a TAXHATA
MIPOTHBOpPAKOBa aKTHBHOCT B KiIeThYHM JUHUH NCI60. Cpenm TecTBaHWUTE HWCTHH-TIHPA30IHHOBH
KOHIOTatH 5-0pomo-1- {2- [5- (4-merokcubennn) -3-nadranen-2-mwi-4,5-muxunponupaszon-1-mn) -2-
okcoetun} - 1H YcranoBeHo e, ue uHn0mn-2,3-110H (2¢) € Hali-aKTUBHUAT KaHIUAAT ChC CEIEKTUBHO
BIIMSIHUE BHPXY MOJIAHENIHU KJICTHYHH JIMHUM Ha JIEBKeMHS C¢bhc cToWHOCTH Ha pGIS0 ot 5.49-5.75.
Xumuyeckara monudukaus Ha N-3amecteHn n3otuH (la-1¢) HA TIO3BONM 112 WASHTHUHUIIpamMe 2-
[3- (2-amuHO-4-0KCO-4H-THA301-5-MnKaeH)  -2-0kco0-2,3-muxumpouumon-  l-um]  -N-  (2-
TpudayopomeTrnpennn) -aneramus (2c), KOHTO MOKa3Ba HMHXHOMpaIla aKTHBHOCT ChC CPEAHU
crorinoctr Ha pGIS0 / pTGI 5.03 / 4.43 u Hali-rONSIMO BIWSHWE BBHPXY KIIEThUHATa JHHHAA Ha SR
neskemus (pGI50 = 6.23).

"T'ubpun-papmaxodopHeiii”  TOAXON B CHHTE3EC  IPOTUBOONYXOJIEBBIX  arceHTOB  CpPEAH
WHJOJIMHIIPOU3BOAHBIX 4-THa3onuauHoHa, XbeipkoB C.B., I'aBpunrok J. 4., 3umenkosckuii b.C., Jlecrik
P.B., XUMHA TETEPOLUK/TMYECKUX COEJUHEHUU. COBPEMEHHBIE ACIIEKTHI, Tom 1,
International charitable foundation "Scientific Partnership Foundation", ICSPF, cmp.490-495, ISBN
978-5-903078-39-4

A6ctpakT: OmuH W3 3(QQEKTUBHBIX M YAacTO WCIOJIB3YEMBIX HAlpaBiICHUH IIOMCKAa HOBBIX
BBICOKOAKTUBHBIX COEAMHEHHH B COBPEMEHHOW MEIUIIMHCKOW XUMHHM OCHOBaH Ha 'THOpW-
¢dapmakodoprnoM” moxxoxae (pharmacophore hybrid approach). OH mpemycmaTpuBaeT coueTaHUE B
OJHOW MOJIeKyJe pa3HbIX (apMakOPOpPHBIX TETEPOLUKIOB C OJWHAKOBOH OHMOJOTMYECKOH
AKTHUBHOCTBIO, KOTOPBIE XapaKTePH3UPYIOTCS aOUHHUTETOM K Pa3IUYHBIM OHOMHIICHSM. Takoe
coYeTaHHe YacTOMO3BOJISET JOCTHYL CHHEprudeckoro s dexra. [loarBepkaeHneM T1aHHON TUTIOTE3BI
MOTYT SIBISITECSL PE3yJbTAThl HAIIMX WCCIIEAOBAHUM, KOTOpPBIE IO3BOJIMIIM YCTAaHOBUTH BBICOKHM
MPOTHBOOITYXOJIEBBIM TMOTEHIMAN 4-THa30JIMAMHOHOB C THPA30JMHOBHIM WM OEH30THA30JIbHBIM
(bparMeHToM.

A6cTpakT: EnHO OT Hali-ebeKTHBHUTE M YECTO M3IOJI3BAHM HACOKH B THPCEHETO HAa HOBU
BHCOKOAKTHBHU ChEIMHEHUS B ChBPEMEHHATA MEIUIIMHCKA XUMHS CE OCHOBAaBA HA XMOPHIHUS OIX0[]
Ha (apmakodopa. Toll mpeaBukIa KOMOMHAIIUATA B €HA MOJIEKYJa Ha pa3nuuHu (papmMaxoGopHH
XETEPOIMKIN ChC ChIaTa OHOJIOTHYHA AKTHBHOCT, KOHTO C€ XapakTepu3upar ¢ aQuHUTET KbM
pasnuunu Ououenu. Ta3u KOMOMHALIMS YeCTO BOAM A0 CHHEpruueH edext. Tazm Xxumoresa MOXe Jaa
ObJic TOTBBPJCHA OT pE3YJNTaTHTE OT HAIIUTE W3CJICABAHUS, KOWUTO HAlpaBhxa BH3MOXKHO
YCTaHOBSIBAHETO HA BHUCOK AHTUTYMOPEH IMOTEHIMal Ha 4-THa30JIMJMHOHUTE C MHPA30JIHMHOB WIN
0eH30THa30JI0B (hparMeHT.

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 5-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.

AbcTpakT: Harmocnenbk BHUMaHHETO Ha YUEHHUTE B 00JIaCTTa Ha XUMUSATA U (papMalleBTHYHATA HAyKa
€ HaCOYC€HO KbM HaAMHUPAHETO HAa HOBU CbE€EAMHEHHS C BUCOKaA OnosiornyHa aKTHUBHOCT, U IT1O-CIICIHaJIHO
Mpou3BOAHM Ha 4-THazonuauH. OT ocoOeH MHTEpeC € aHTUTYMOPHHAT e(eKT Ha Te3H CheIWHCHUS,
KOWTO Ce peam3upa 4pe3 Bh3ACHCTBUETO BHPXY PA3IMYHU META0OJUTHH BPBH3KH HA HEOTUTACTHYHUTE
KJIETKH. BB3MOXXHOCTTA 3a XUMHYECKA OIITUMH3aIUA Ha 4-TI/IB.30J'II/I,[[I/IHOHI/ITG qpe3 KOM6I/IHI/IpaHC Ha
THA30JIMAUHOBATA YaCT C APYTHU XCTCPOLUUKIINU, ITO-CIICIUAJIHO AWAa30JIM, € HOB MMOAXO/ IIPU ThPCCHETO
Ha MPOTHBOTYMOPHH areHTH. YCTaHOBEH € BHUCOK aHTHUTyMOpEH e(eKT Ha apui 3amecTeHu 4-
TUA30JIMAUHU, HCKOHACH3UPAHU W KOHACH3UPAHU CUCTEMHU C THA30JIMANHOB OCTATBK. Karto ce nma
npeaABUJ YCTAHOBCHUAT BUCOK AHTUTYMOPCH IMOTCHIMAJI Ha TPOU3BOJHU HA 4-TI/Ia30J'II/I,Z[I/IH, € BAXXHO aa
Ce aHaIM3Upa MocoYeHaTa aKTHBHOCT Ha MPOU3BOJAHHU Ha 2-aMHHO-4-THA30IUANHY, HEKOHICH3UPAHU
CHCTEMH C THA30JIMINH U TMPA30JIMHOBH (parMeHTH U THa3onoTHonupanu. Llenrta Ha Ta3u paboTa e na
CC OTKPHUAT CbCAUHCHUS C BUCOKA AHTUTYMOPHA aKTUBHOCT U CCJICKTUBHOCT CPEJ NPOMU3BOAHU Ha 4-
TUA30JIMIWH U 1a C€ YCTAHOBU BCPOATCH MEXAHU3bM 3a MPUIaraHe Ha TEXHUA aHTUTYMOPCH e(beKT. 321
IIOCTHUI'aHE Ha 1IeJITa 0s1Xa OCTaBEHU CJIICAHUTEC 3aJa4Hu:

- [da C€ aHAJIM3UPAT PEIYJITATUTE OT CKPUHHWHI'A HA AHTUTYMOpPHA aKTUBHOCT in vitro Ha npeaACTaBUTCIIN
Ha TPUTE IPYIH IPOU3BOJHH Ha 4-THA30JIMANH (IPOU3BOJHU S-apHiIUIeH-2-aMUHO-4-THA30IMIMHOHH;
IIPOU3BOJHM HAa HEKOHACH3UPAHHU CUCTEMU C TUA3OJIMIAWH U MMHUPA30JIMHOBHU ‘IaCTI/I) , KOHJACH3UpaHU
MIPOM3BOIHHM C THA30JIOTHONHPAH (pparMeHT);

- Ja C€ H3CJICJABa CCICKTHBHOCTTA Ha e(l)eKTI/ITe Ha HM3CJICABAHUTC CHCAMHCHHUA BBPXY OIPCACICHU
BHUJIOBC PaKOBH KJIETKH,

- 1a C€ U3CJIC/IBa BEPOATHUAT MCXAHU3BbM Ha aHTUTYMOPHUA eq)eKT Ha 4-TI/IaSOHI/I)II/IHOBI/ITe IIPOU3BOJHHU
Ype3 CpaBHABAHC HaA AHTUTYMOpPHATa AKTHUBHOCT Ha HW3CJICABAHUTC CBCIAUHCHUA C HU3BCCTHU
AHTUTYMOPHU arcHTH.

AHaJII/IS’bT Ha aHTUTYMOpHaTa aKTUBHOCT Ha HU3CJICABAHUTC CHbCIMHCHUSA CC U3BHPIIBA BH3 OCHOBA Ha
NpeaACTaBCHUTC CPCIHU CTOMHOCTH Ha aHTUMETHYHOTO L[efICTBHC Ha 4-TI/Ia30J'H/I,I[I/IHOHI/IT6, KOUTO Ca
YCTAHOBCHU B PE3YJITAT Ha CKPUHUHI HAa AaHTUTYMOpHATa aKTUBHOCT in vitro. CeJIeKTUBHOCTTa Ha
HN3CJICABAHUTE CBHCIAUHCHUA Oerre H3CjICABaHa 4Ype€3 HU3YHUCIIIBAHC HAa HHACKCA Ha CEJICKTUBHOCT,
CpaBHeHI/IeTO Ha aHTUTYMOpPHATa aKTUBHOCT Ha U3CJICABAHUTEC CHbEAUHCHUSA C U3BECTHU aHTUTYMOPHU
areHTu Oemre n3BbpiieHo ype3 COMPARE ananus.



12. 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, Ihor 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.
Abctpakr: 1,3,4-0kcaanazonoBoTo Sapo € u3BecTeH papmakodopeH HparMeHT, KOMTO UMa IHUPOKH
BB3MOKHOCTH 32 XUMHUECKa MOTU(PHUKAIUSA U YCTAHOBCH I'bBKaB (hapMakoIornyeH rnotennuan. OcBeH
TOBa OKCAaJAMA30JIbT WUIpac >XU3HEHOBa)KHA pOJII B MHOIO JIEKAPCTBEHU CTPYKTYPH U PaA3IUYHHA
OMOJIOTMYHO aKTHBHHM ChEAMHCHHUSA. 3a U3rpaxnaHeTo Ha 1,3,4-0Kcajna3ojioB IHUKBI MOTraT Ja ce
M3MOJ3BAT PA3NMMYHA CHHTETHMYHH MeTonu. [lo-cmenmanmuo, 1ukiam3upaneto Ha N, N'-
TUATAITXAIPA3HHATE € MHOTO YeCTO CpelllaH U ynoOeH Ha4YuMH 3a CHHTe3a Ha 2,5-mu3zamectenn 1,3,4-
oxaanasojiu. Tozu moAXOoA BKIIOYBA ACXUApATaluA, IOCJICABAHA OT CAHOBPECMCHHA LUKIIM3alusl Ha
AAWIXUAPAa3suHu  110J ,Z[Cf/iCTBPIGTO Ha pas3indHyd AeXuApaTrupaniyd pearcHTu - THUOHWII XJIOPUI,
nonmpocdopHa kucenrHa, GochopeH NeHTOKCHI, OeTeH aHXUAPUA, GochOpeH OKCUXIIOPHI, CSIpHA
KHCCJIMHA U Jp. I[pyra INIOCOKa 3a CHUHTC3a Ha HCKOHACH3UPAHH XCTCPOLUKIMNYIHHU CUCTECMU 1,3,4-
OKCaaua3ojl € OKUCIUTCIIHaTa NUKIIN3alud Ha XUAPasuJI-XuApa3oHW, KOUTO CC€ IOjJydaBaT Ype3
KOHJECH3aUsl Ha XUApasuad Ha Kap6OKCI/IHHI/I KHCEIMHU C noaxomdamu angexuau. Haii-yecto
H3MOJI3BAHUTE B Ta3W PCAKLUA OKUCIUTCIHHU PCAr€HTU Ca KaJIMUCB IIE€PMaHIaHaT B allCTOHOBA Cpcaa,
OpoMm B oreTHa kucenuna, Pb304, xmopamun-T u np. B To3u mpernien ce onuteame J1a moguepTaeM
MoJIpoOHUTE TIOAXOJM 3a IMojlyyaBaHe Ha 1,3,4-0kcajnazoll MPOU3BOJHY, O0a3MpaHU HA PEaKIUU Ha
HUKIoACXuaparanust 1 OKUCIUTCIIHA HUKIU3AalUA KaTO HaM-4€CTO U3IIOJI3BAHUTE METOAHU 3a CUHTE3 Ha
CbCIUHCHHA OT TO3HU KJIacC.

MopdoaoruyHo, aHaTOMUYHO U (UTOXMMHUYHO H3cieaBaHe Ha poj “Geum L.”. IToapoOno
aHaTOMMYHO M3CJIe/IBaHe Ha MTOJI3EMHUTE U HaJI3EMHUTE Opranu Ha “Geum urbanum”, onpezesnsHe
Ha KOJIMYECTBEHOTO chAbpkaHue Ha BAB. OmpenernsHe Ha KOJIMYECTBEHOTO ChIbp)KaHUE Ha
THOMIIHU BEIECTBA B OTAEIHUTE OpPraHu (IIO0J3€MHHU M HaJ3€MHH) B 3aBHUCHMOCT OT Iepuoja u
¢dazata Ha Opane. IlomyuyaBane Ha QuTONpenapaTH W OIpeNeNsHe Ha TAXHATa aHTUMHUKPOOHA
aKTHBHOCT.

1. 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 ICBM-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.
AOcTpakT: B Tasu crarus menrta e M3CieqBaHE HAa aHATOMHMYHATAa CTPYKTypa Ha KOpEHMIIaTa U
KOPCHUTC Ha Geum urbanum L. ¢ I TAXHOTO I/I,I[GHTI/I(I)I/II_II/IpaHe. I[a)leHI/I Ca MpUMEpPH Ha PpA3JINIHUTC
cTpykTypH. [lomydeHute pe3ydaTaTtd Ime TMO3BOJAT Ja C€ CTaHIAPTU3UPAT JIEYeOHWUTE PACTHTEITHU
CYPOBHHHU C IMOCJICABAIIOTO UM U3IIOJI3BAHE IIPH CH31aBAHETO Ha (I)I/ITOHpeHapaTI/I.

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 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. 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.

AbcrpakT: llenta Ha Ta3wW cTaThsA € A ce HAMPaBH CPaBHUTENHO (UTOXMMHYHO H3CIIEJBaHE Ha
EKCTPAKTHUTE OT Pa3jIMYHUTE OPraHU Ha MPEICTABUTEIMTE HA Poj ,,GEUM®, BKIIOYBAIINA HAI3€MHU H
MMoA3€MHHU OpTraHu. 3a nejira cCa HU3INOWI3BAHU CBCXKXUW W M3CYIICHHM 4YaCTW Ha HU3CICABAHUTC
peaACTaBUTEIIN.

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 activity 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.

AbcTpakT: Hatosmara craTust € mocBeTeHa Ha W3CJIEIBaHETO Ha aHTHMHUKpPOOHATa akTHBHOCT Ha

(duTompemapaT — HacTOMKA MOJIYIeHA OT KOPEHH W KOPEHUINA OT PpacTeHUETO ,,I'pamcko omMaitHuIe .

L[enTa € Ja C€ u3cjacaBa e(l)eKTa Ha HacTOHKaTa OT MOA3CMHHUTC OpraHr Ha FpaI[CKOTO oMaiiHuue BBpPXY

mamoBe Ha Staphylococcus aureus, Bacillus cereus, Bacillus subtilis, Escherichia coli, Pseudomonas

aeruginosa, Salmonella enterica serovar abony. IlpoBenennTte u3cieABaHMs codar, 4e I pagcKOTO



OMaiHUYe UMa aHTI/IMI/IKpO6Ha AKTHBHOCT U MOXEC Ja 6’[),[{6 H3II0JI3BAHO B MCIUIIMHCKATAa IIPpaKTHKa B
JICYCHUETO HA TE3U MUKPOOPTaHU3MH.

4, MORPHOLOGICAL, ANATOMICAL AND PHYTOCHEMICAL STUDY OF PUNICA
GRANATUM LINN, 2020, Knowledge - International Journal, VVol. 41.3 Medicine and Natural
Sciences, P. 863-866, ISSN 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.

AbcTpakT: BemecTBaTa, KONTO IPUYMHSIBAT PACTUTETHA aHTUMHUKPOOHA aKTHBHOCT, BKJIIOYBAT, I10-
crienaiiHo TaHuHA. CIeIoBaTEIHO THPCEHETO U pa3cie/[BAHETO HA aHTUMHUKPOOHO JieueOHO pacTeHue,
CHABPIKAIIO TAHWHH, 32 J1a CE Ch3/1aAaT HOBHU OMIIKOBH JIEKapCTBa, Ca HABPEMEHEH U CIIECHIeH MPooieM
nuec. Eqno takoBa pactenue e Hapbt - Punica granatum L., nucra, xopa, I10J0B IepUKapH, KOHTO
criope]] JWTepaTypata WMa aHTUOAKTEpHAlIHU, AHTUBUPYCHH, NPOTHBOIJIMCTHH, IWYPETUYHH,
KapIMOTOHWYHH, aHAITETUYHH JICHCTBUSI.

12.09.2022
rp. Byprac ri. ac. Crepan Xapkos, 11.¢.




