AHOTAIIISA

®@eoomos C. O. CuHTE3 Ta BIACTUBOCTI S-ToXigHUX 4-amiHO-5-(5-R-mipa3oir-3-
11)-1,2,4-Tpuazon-3-Tiojly Ta MPOAYKTIB iX XIMIYHHMX IepeTBopeHb. — KBamidikariiina
HayKOBa Iparlsd Ha MpaBaxX PyKOIHCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymeHsS JokTopa (imocodii 3a
cnemianpHicTIO 15.00.02 «DapmanieBTidHa XiMis Ta papmakorHosis» (226 — dapmariis,
npomucioBa (apmarisi). — 3amopi3bKUN  JAEpKaBHUN  MeEAUKO-(hapMaleBTUIHUN
yHiBepcuteT MO3 Ykpainu, 3anopixoks, 2023.

Hucepraiiiiina poboTa NpHUCBSYEHA KOMIUIEKCHOMY JOCIIKEHHIO MPAKTUYHO
3HAYMMUX METOJIIB CHHTE3y OI0aKTUBHUX CHOJYK B psay S-moxigHux 4-amiHo-5-(5-R-
nipazon-3-11)-1,2,4-tpuazon-3-Tiosly 1 IpPOAYKTIB iX XiMIYHOI TpaHchopmarllii, a TakoxK
CTpaTerii MOIIyKy O10JIOTIYHO AKTUBHHUX AareHTIB 3 MOTEHILINHOI MPOTUMIKPOOHOIO,
MPOTUTPHOKOBOIO, MPOTH3ANAILHOI0, AHTHOKCHIAHTHOIO aKTUBHICTIO, BCTAHOBJICHHIO
MEBHUX 3aKOHOMIPHOCTEM «CTPYKTypa-010JioTiuyHA Jis», BUSBJICHHIO ONTUMAJIBHUX
HampsIMIB ~ XiMIYHOI ~ Moau@ikamii 3 METOK MIABHUIIEHHA (DApMaKoOJOTTYHUX
XapaKTEPUCTUK Ta MOJAIBIIMM PEKOMEHIAIlISM IIOAO0 CIONYK, SKI MOXYTh OyTH
KaHAuAaTaMU JUIsl CTBOPEHHS 010J10T1YHO aKTUBHOI CyOCTaHIII].

Barome 3HaueHHs 11i€1 pOOOTH TOJIATAE B TOMY, III0 BOHA PO3IIUPIOE MOKIIMBOCTI
Ta CTBOPIOE JOAATKOBI IMEPCIEKTHUBH JJIs MOAANBIINX JOCIIDKEHb Y cepl po3poOKH
NOTEHIIHHUX JIKApChKUX TMpemnapaTiB. I[HHOBalIHI 3HaHHS, OJEpXKaHHI B XOAl
BUKOHAHHS JUCEPTALINHOTO TOCTIKEHHSI, MOKYTh CTAaTH LIIHHUM BHECKOM Y PO3BUTOK
Cy4acHOI MEAUITMHU Ta (papmarrii.

3HayHa YacTUHA JOCIIKeHb Y (papMaleBTUUHIN Tajly3i HalllJleHa Ha CTBOPEHHS
HOBUX TIEPCIIEKTUBHUX OIOJIOTIYHO AaKTUBHUX CIOJYK, 30KpeMa, Ha OCHOBI
rerepouukiiB. [loxigui 1,2,4-Tpuazony Ta mipa3oy € OJHUMH 3 HalOUIbII
JTOCITIDKEHUX KJIAaciB 3 JOBEJAECHHUM TMOTEHINaIoM (apMaKoIOTiyHOiI aKTUBHOCTI, IO
Oy70 TIATBEPKEHO MPOBEACHUM aHATI30M JIITEpaTypHUX JPKEpel OCTaHHIX POKIB.

Takox 3a JaHUMU HAYKOBOi JITepaTypd IOKa3aHl MIUPOKI MOXIMBOCTI B cdepi
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XIMIYHOTO KOHCTPYIOBAaHHS HOBHUX MOJICKYJ, SIKI TPEACTaBIsAIOTH COO0K CUMO103
dbparmenTiB 1,2,4-Tprazony Ta mipa3ody 1 J03BOJSIOTH CTBOPIOBATH MEPCHEKTHBHI
010JI0T1YHO aKTUBHI CHOJNYKH. BceOluHMN aHami3 JiTepaTypd JO3BOJHB BUSBUTH PSII
MUTaHb, K1 MOB’A3aH1 3 PO3MIUPEHHIM MOXJIMBOCTEH B cepl CUHTE3Y MEPCIEKTUBHUX
MOX1JHUX 3a3HAUYEHUX FETEPOIMKIIUHUX CUCTEM 1 TOMY NMOTPeOYIOTh BUPILICHHS.

B mnpormeci mpakTHuHOI peasnizaiii HAyKOBHX JIOCIIDKEHb Oynn OOroBOpeHi
0CcOOJMBOCTI (pOpMYBaHHS CTPYKTYPH Ta CHHTE30BAaHO TPH BHXIJIHI PEUYOBUHH — 4-
amiHo-5-(3-Metnimipason-5-in)-1,2,4-tpuazon-3-tios,  4-amino-5-(3-(3-dpropodenin)-
nipa3on-5-i1)-1,2,4-tpuazon-3-tion ta 4-amino-5-(3-(4-merokcudeHnin)mipason-5-im)-
1,2,4-Tpuazon-3-Tion 3a JIOTIOMOT OO BHYTPIIIHOMOJIEKYJIIPHOT JTy’KHOI
reTepOIMKJIII3aIlll BIMOBIIHUX 3aMIIIEHUX T1ipasuHoKapOoTioamiaiB. CHHTE3 HIJIBOBUX
MPOJYKTIB XIMIYHOTO IEPETBOPEHHS BKJIIOYAB KUJIbKA MOCIIJOBHUX KPOKIB.

[louarkoBuUM eramoM Oyjia B3a€MOIS 3aMilIEHHX alneTO(EHOHIB, a TAKOX
alleTOHY 3 JIETUJIOKCAIATOM B CEPEJOBHILI METAHOJY y IPUCYTHOCTI HATPIA METHIIATY.
YTBOpeHi B pe3yibTaTi  3a3Ha4yeHoi  B3aeMoxdill  3amimieHi et 2,4-
JIOKCOTICHTAHOATHIIMKII3YBaId B CEPEAOBWINI  MPOMaH-2-0JIy 3  JOJaBaHHSIM
MOJBIMHOTO HAJUIMILIKY TIApa3uH TiapaTy, L0 CYNPOBOKYBaIoCh (HOPMYBAHHIM
BIJIMOBIIHO €THUJI 3-METHJI-Mipa3oi-5-meranoaty, etwi 3-(3-propodenin)mipaszon-5-
MeTaHoaTy Ta T 3-(4-MeTokcudeHT)mipa3oi-5-MeTaHoary.

[Tomaneinie mogaBaHHS TiAPa3dH TiApaTy MPU3BOAMIO A0 YTBOPEHHS IPOIYKTIB
XIMIYHOTO TIEPETBOPEHHS Yy BHIJISAl TiApa3uaiB, a came: 3-MeTWINipa3oli-o-
kapOoriapasuny, 3-(3-bropodenin)mipazon-5-kapoorigpasuny ta 3-(4-metokcudeHin)-
nipa3o-5-Kapooriapasumy.

Jami peanizoByBajach B3a€EMO/II BIAMOBIIHUX TiApa3uiB 3 KApOOH IUCYIb(iaoM
3 HACTYITHOIO IMKJTI3alll€10 B CEPEAOBHUIII T1Ipa3vH TiApaTy Ta KIHIEBUM IT1IKUCICHHIM
KHUCTIOTOI0 €TaHOBOIO JI0 HEUTPAILHOTO CEPENOBHINA, IO B PE3yNbTaTi A0 3MOTY
ojepkatu  4-amiHo-5-(3-meTurimipazon-5-i1)-1,2,4-tpuazon-3-tion, 4-amino-5-(3-(3-
dTopodenin)mipazon-5-in)-1,2,4-tpuazon-3-tion Ta 4-amino-5-(3-(4-metoxcudenin)-

nipasof-5-u1)-1,2,4-tpuazomn-3-Tio.
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HacTtynuuM kpokom OyB CHHTE3 S-alKiIIMoOXigHux4-amino-5-(3-metummipas3on-5-
11)-1,2,4-tpuazoin-3-Tiosy Ta 4-amino-5-(3-(3-¢propodenin)mipazon-5-in)-1,2,4-
TpUa3zon-3-Tioy. AJNKUIIOBAaHHS BHXIJHUX TIOJNIB TPOBOIWIN  BIAMOBITHUMHU
rajjoreHajJkaHaMy B CEPEIOBHIII MPOIaH-1-01y B MPUCYTHOCTI €KBIBaJIGHTHOI K1JIbKOCTI
HaATpil Trigpokcuay. SIK ankimyrodi areHTd Oynum oOpaHi HomomeraH, OpomoeTaH,
1-6pomomnponian, 1-6pomoOytan, 1-OpomomneHnTan, 1-Opomorekcan, 1-OpomMorenTas,
1-6pomookTaHn, 1-6poMoHOHaH Ta 1-GpoMojieKaH.

B momanbsiromy BHBYaiach peaxilis B3aeMoil 4-amiHo-5-(3-MeTrimipas3on-5-i)-
3-(ankinrio)-1,2,4-tpua3zony 3 HAIJIUIIKOM TPUETOKCUMETaHy IIpM KHII STIHHI, B
pe3yabTari Oyyo oxepkaHo 9-metui-3-(ankinrio)mipaszono[1,5-d][1,2,4]rpuazono[3,4-
f][1,2,4]rpuasunmu.

s 4-amiHO-3-(eTrITi0)-5-(3-MeTrimipason-5-i)-1,2,4-rpuazony Oyno
JOCTIIPKEHO PEaKIliio B3a€MO/IIT 3 Kallii eTHJIKCAHTOT€HATOM B CEPEIOBHIII MPOIaH-2-
OJIy TpHY 1HTEHCHBHOMY TepemilryBaHHi. Sk pe3ynbrar Oyno onaepxkaHo 3-(eTuirio)-9-
MeTHII-6-(ankinrio)mipasoio[1,5-d][1,2,4]rpuazono[3,4-f|[1,2,4]rpuasunmu.

3 METOI0 PO3IIMPEHHS apCeHally MEPCHEKTUBHUX CIOJNYK OyJI0 CHHTE30BaHO
MPOMIKHHIA 4-((2,6-nuxmopoOen3uiieH )aMino ) -5-(3-merunmipazon-5-in)-1,2,4-
TpHUA30J-3-TiOJI B PE3yJbTaTi HYKJICOPUILHOTO TpHETHAHHS 4-aMiHO-5-(3-MeTn-
nipa3on-5-in)-1,2,4-tpuazon-3-tiony 10 2,6-TXJI0pOOCH3ABACTITY. XimigHa
B3a€EMO/IISI peaTi30ByBajach B CEPEIOBHUILI KHUCIOTH €TAaHOBOI MPU HArpiBaHHI.

[Toganpini  CHUHTETHYHI  JOCHI/DKEHHS  BKJIIOYaIM B cebe  oJepKaHHA
KapOOHIJIBHUX IMOXITHUX 3a Y4acTi 3aMillIeHHX O-rajoreHkeToHiB Tad-((2,6-mxuxmimopo-
OeH3uJIiIeH JaMiHo )-5-(3-meTrimipason-5-in)-1,2,4-rpuazon-3-riony. Jani peareHTH
MIpU TPUBAJIOMY TIEPEMIIITYBAHHI B CEPEIOBHUIII TeTpariipodypaHy COPUSLIN YTBOPEHHIO
(6-(2,6-muxnopodenin)-3-(3-merunmipazon-5-in)-6,7-auriapo[ 1,2,4 Jrpuazono[ 3,4-b]-
[1,3,4]riania3zun-7-11)(R-benin)meTaHoHIB.

HactynuuMm etamom podoTu 0yio oxepkanns 2-((4-amino-5-(3-merumipason-5-
11)-1,2,4-Tprazon-3-11)Ti0)aJKaHOBUX ~ KHUCIOT IUISXOM  aJKUTIOBAaHHS  BUXIJHOTO
4-amiHo-5-(3-meTrnmipaszon-5-in)-1,2,4-tpuazon-3-Tioay  BIANOBIIHUMH  2-Opomo-

MIPOITAHOBOIO Ta 2-OpoM-3-MeTUIOYTaHOBOIO KHCIOTAMU B CEPEIOBHII MPOTaH-2-0I1y.
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Takoxk B pesynbraTi  peakimii  B3aemomii  iHTtepmemiaty  4-((2,6-mauxmiopo-
OeH3MIIIICH )aMiHO )-5-(3-MeTrimnipaszon-5-i1)-1,2,4-tpra3oi-3-1i01y 3 XJIOPOETaHOBOIO
KHCJIOTOIO B CEpPEAOBHII TeTpariapodypaHy 0yiio CHHTe30BaHO 6-(2,6-auxaopodeHin)-
3-(3-meTumimipa3oin-5-in)-6,7-aurigapo[ 1,2,4 | rpuazoino[3,4-b][ 1,3,4]|tiaxiazun-7-
KapOOHOBY KHCJIOTY.

CuHTe3 ecTepiB BIAMOBIIHUX KHUCIOT MPOBOAWIM METOAOM aJlKiTyBaHHSIM
4-amiHo-5-(3-meTrmipazon-5-i1)-1,2,4-tprua3on-3-Tioay METHIOBHUM, €THIIOBUM Ta
130MpoIiJIOBUMECTEpaMu  2-OpOMOTIPOIIAHOBOT Ta 2-OpoM-3-MEeTHIOYTaHOBOI KHCIIOTH
3a y4acTi €KBIBaJICHTHOI KUIBKOCTI HATpPId r1IporeHKapOoHaTy.

Comi 6-(2,6-muxmnopodenin)-3-(3-metrimipaszoin-5-in)-6, 7-muriapo| 1,2,4]-
tpuasono[3,4-b][1,3,4]Tiania3uH-7-kapOOHOBOT ~ KUCJIOTH  OJICPXKYBaIM  B3aEMOJIIEI0
3a3HAYEHOT KUCJIOTH 3 HEOPTaHIYHUMU Ta OPTaHIYHUMHU OCHOBAMH y BOJHO-CIUPTOBOMY
CEPEIOBHILII.

[lomanmpmm  AOCHIKEHHS aKTyaJIbHUX HAIMpsIMKIB TEPETBOPEHHS BHUXIJTHOTO
4-amiHo-5-(3-(4-MeTokcudenin)mipason-5-in)-1,2,4-tpuazon-3-tioay JTIO3BOJIWIIH
BCTAHOBUTH, IO B PEAKIIil B3a€MO/IIi 3 KapOOHUII1IM11a30JI0M B CEPEIOBHIIII 1,4-
JlOKCaHy 3 TOMEpEIHIM 3aXHUCTOM TIOJNBHOI TPpymHH BinOyBaeThcs popmyBanHs — 9-(4-
meTokcudenin)-3-(mermirio)mipaszono[ 1,5-d][1,2,4]tpuazono[3,4-f][ 1,2,4rprazun-6-
ony. [TokazaHo, 1110 BUKOpUCTAHHS TPUPTOPOMETAHCYIb(POHOBOTO AHTIIPUIY J03BOJISIE
CTBOPIOBATM YMOBH JUIsl aKTUBHOTO 3ajydyeHHs KapOOHUIBHOTO BYTJICIIO JO Peakiiii
B3a€MOJIIi 3 Boc-3aXWIEHUM MiNepasuHOM. 3a3HayeHUM Mpolec BiAOYyBA€ThCA Yy JBI
cramii. Ha mepuriii cragii B cepemoBuilll guxjiopoMmerany y mnpucyTHOcTiN,N-mi-
i130mporniieTHaaMiHy  BinOyBaeTbcst  yTBOpeHHs 9-(4-metokcudenin)-3-(MeTHITIO)-
nipaszono[1,5-d][1,2,4]rpuazono[3,4-f][1,2,4]tpuasun-6-in TpudryopomerancyibpoHa-
Ty. Ha npyriéi cranii onmepxkanuii cynbdoHat OyB 3amydeHui a0 B3aemojii 3 Boc-
minepa3suHoOM, IO JO3BOJIMJIO BBECTH JIO CTPYKTYpH JOCTIKYBaHOI CIIOIYKH
ninepa3uHoBUid (parMeHT Ta micas Je0nokyBaHHS BOC-3axucTy 3a JOMOMOIORO
XJIOPUIAHOT KHCIOTH B cepemoBuini 1,4-miokcany onepxkatu 9-(4-metokcudenin)-3-
(MeTnaTiO)-6-(minepasun-1-im)mipasono[ 1,5-d][1,2,4]rpuaszomno[3,4-f][1,2,4]rpuasun

T1APOXJIOPHUI.
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Hacrynuuit etan dyunkiionamizamii nepeadadyaB BBEICHHS KapOOHIJIBHOI TPyIH
0 CTPYKTypH CHHTe30BaHOro 9-(4-merokcudenin)-3-(MeTuirio)-6-(mimnepasun-1-in)-
nipaszono[1,5-d][1,2,4]rpuazono[3,4-f][1,2,4]TprazuH TiIpoXIOpHITy UITXOM B3a€EMOJI1
3 XJIOpaHT1ApUJIaMH aJIKIJI-, apuji- Ta TeTePHIKapOOHOBUX KHUCIOT. Peakiiis ycHmilmHo
BiIOYBAETHCS B CEPEIOBHIII TUXJIOPOMETAaHY B IPUCYTHOCTI TPUETUIIAMIHY.

@Di3uKO-XiIMIUHI, @ TAKOX CHEKTpaJbHI XapaKTEePUCTUKHW HOBUXS-MOXIAHUX 4-
amiHo-5-(3-R-mipa3on-5-i1)-1,2,4-1pra3on-3-tiosly OyJ0 BCTAaHOBIECHO 3a JOIOMOIOIO
CydacHOro HaGopy MeTOmiB aHamisy, Bkmouatoun IU- Ta "H-SIMP-crekTpockormiio,
€JIEMEHTHHH aHalli3, XpoOMaTO-Mac-CIEKTPOMETPIIO.

biosoriyni  mochipkeHHS MPOBOAWIMCH Ha 0a3l  Kadeapu MiKpoO10orii,
BIpycoJioTii Ta iMyHoJiorii (B. 0. 3aB. kad. K. med. H., goueHT Kommuea H. JI.),
HaBYaJIbHO-HAYKOBOTI'O MEIUKO-TA00PAaTOPHOTO LIEHTPY 3 BiBapieM (KEPiBHUK - 1. (papM.
H., npodecop kabeapu NPUPOAHUYMX JHUCLUUIUIIH [Js 1HO3EMHHUX CTYJEHTIB Ta
tokcukosoriunoi  ximii [llep6buna P. O.) 3amopizbkoro aepkaBHOTO MEIUKO-
dbapmaneBTUYHOTO YHIBEPCUTETY, HaBYaJIbHO-HAYKOBO-BUPOOHUYOT KJIIHIKH
BeTepuHapHOi MeaumnuHu  [lonTaBCbKOi  JEp)KaBHOTO — arpapHOTO  YHIBEPCHUTETY
(3aBimyBay K. BET. H., IOIIEHT 3BeHiropojicbka T. B.)

B xoni mpoBeneHoro AOCHiKEHHS Oysio ojaepkaHo 81 cromyky, siki Oyiu
miggadi  Ol0JIOTIYHOMY TECTYBAaHHIO I OI[IHKM iX TOCTpPOi TOKCHYHOCTI,
MPOTUMIKPOOHOT, MPOTUTPUOKOBOI, aHTHOKCUIAHTHOI Ta aHAJITETHUYHO! aKTUBHOCTI. 3
IUX CHOJYK OyJio BUAUIEHO HailOuibll akTuBHI. KpiM 1poro, Oyjiv BUSBIEHI MEBHI
3B'SI3KM MK XIMIYHOIO CTPYKTYPOIO Ta O10JIOTTYHOIO aKTUBHICTIO IIMX PEUOBHH.

JIist moaneimx normubieHnx (apMaKkoJOTIYHUX JAOCTIHKEHb PEKOMEHI0OBAHO 2
CIIOJTYKH, SIK1 TIPOSIBIISUTM HAaWBUIIMKM NOTEHITia 610JI0TYHOT aKTUBHOCTI.

Cepen Hux i3ompormin  6-(2,6-muxmopodenin)-3-(3-merumipason-5-in)-6,7-
nuriapo[ 1,2,4]tpuasono[3,4-b][1,3,4]riagia3uH- 7-eTaHOAT, SIKUT TIPOSIBIISIE
NPOTUTPUOKOBY JIiI0 Ta TPOJIEMOHCTPYBAB 3aJ0BUIBHI TMOKa3HUKU aHAJIT€THUYHOI
akTUBHOCTI Ta (6-(2,6-nuxmopodenin)-3-(3-metunmipason-5-in)-6,7-auriapo[1,2,4]-
tpuasouno|3,4-b][1,3,4]|riania3un-7-11)(PeHIT)METAHOH, SIKUH BUCTYIHUB IMOTCHI[IHHIM

AHTUOKCUIAHTHUM  areHToM. Hasemeni moximui  1,2,4-Tpuazony  SBISIOTHCS
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NEPCICKTUBHUMHU KaHIWJIATaMH JUIS  yJOCKOHAJICHHS, ITOJAJbIIOTO BHBYCHHS 1
MaiOyTHBOI pO3POOKH HOBHX 3aC001B TEPANIEBTUYHOTO CIIPSIMYBaHHS.

Kuarwouosi cioBa: 1,2, 4-tpuazon, mipa3on, cuHTe3, (Pi3UKO-XIMidHI BIACTHUBOCTI,
OloJioriYHA AaKTHUBHICTb, MOJICKYJISIPHUH JIOKIHI, QHTHOKCHUJIAHTHA AaKTUBHICTD,

MPOTUMIKPOOHA AaKTUBHICTh, AHAITETUYHA AKTUBHICTD.

ABSTRACT

Fedotov S. O. Synthesis and properties of S-derivatives of 4-amino-5-(5-R-
pyrazol-3-yl)-1,2,4-triazole-3-thiol and products of their chemical transformations. -
Qualification scientific work on the rights of a manuscript.

Dissertation for the degree of Doctor of philosophy in the specialty 15.00.02
"Pharmaceutical Chemistry and Pharmacognosy” (226 — Pharmacy, Industrial
Pharmacy). - Zaporizhia State Medical and Pharmaceutical University of the Ministry
of health of Ukraine, Zaporizhia, 2023.

The dissertation is devoted to a comprehensive study of practically significant
methods for the synthesis of bioactive compounds in a number of S-derivatives of 4-
amino-5-(5-R-pyrazol-3-yl)-1,2,4-triazole-3-thiol and their chemical transformation
products, as well as strategies for finding biologically active agents with potential
antimicrobial, antifungal, anti-inflammatory, antioxidant activity, establishing certain
regularities “structure-biological action", identifying optimal directions of chemical
modification in order to improve pharmacological characteristics and further
recommendations about connections, which can be candidates for creating a
biologically active substance.

The significant importance of this work is that it expands opportunities and
creates additional prospects for further research in the development of potential drugs.
Innovative knowledge gained in the course of dissertation research can become a
valuable contribution to the development of modern medicine and pharmacy.

A significant part of research in the pharmaceutical industry is aimed at creating

new promising biologically active compounds, in particular, based on heterocycles.
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Derivatives of 1,2,4-triazole and pyrazole are among the most studied classes with
proven potential for pharmacological activity, which was confirmed by the analysis of
literature sources in recent years.Also, according to the scientific literature, wide
opportunities in the field of chemical construction of new molecules are shown, which
are a symbiosis of fragments of 1,2,4-triazole and pyrazole and allow creating
promising biologically active compounds. A comprehensive analysis of the literature
revealed a number of issues that are related to expanding opportunities in the field of
synthesis of promising derivatives of these heterocyclic systems and therefore need to
be addressed.

In the course of practical implementation of scientific research, the features of
structure formation were discussed and three starting substances were synthesized — 4-
amino-5-(3-methylpyrazol-5-yl)-1,2,4-triazole-3-thiol,4-amino-5-(3-(3-fluoro-
phenyl)pyrazol-5-yl)-1,2,4-triazole-3-thiol ~and  4-amino-5-(3-(4-methoxyphenyl)-
pyrazol-5-yl)-1,2,4-triazole-3-thiol by intramolecular alkaline heterocyclization of the
corresponding substituted hydrazine carbotioamides. The synthesis of target chemical
transformation products involved several consecutive steps.

The initial stage was the interaction of substituted acetophenones, as well as
acetone with diethyloxalate in a methanol medium in the presence of sodium methylate.
The substituted ethyl 2,4-dioxopentanoates formed as a result of this interaction were
cycled in a propan-2-ol medium with the addition of a double excess of hydrazine
hydrate, which was accompanied by the formation of ethyl 3-methylpyrazole-5-
methanoate, ethyl 3-(3-fluorophenyl)pyrazole-5-methanoate and ethyl 3-(4-methoxy-
phenyl)pyrazole-5-methanoate, respectively.

Further addition of hydrazine hydrate led to the formation of chemical conversion
products in the form of hydrazides, namely: 3-methylpyrazole-5-carbohydrazide, 3-(3-
fluorophenyl)pyrazole-5-carbohydrazide and 3-(4-methoxyphenyl)pyrazole-5-
carbohydrazide.

Further, the interaction of the corresponding hydrazides with carbon disulfide was
implemented, followed by cyclization in the hydrazine hydrate medium and final

acidification with ethanoic acid to a neutral medium, which eventually allowed us to
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obtain 4-amino-5-(3-methylpyrazol-5-yl)-1,2,4-triazole-3-thiol, 4-amino-5-(3-(3-fluoro-
phenyl)pyrazol-5-yl)-1,2,4-triazole-3-yl) thiol and 4-amino-5-(3-(4-methoxyphenyl)-
pyrazol-5-yl)-1,2,4-triazole-3-thiol.

The synthesis of S-alkylderivatives4-amino-5-(3-methylpyrazol-5-yl)-1,2,4-
triazole-3-thiol ta  4-amino-5-(3-(3-fluorophenyl)pirazol-5-yl)-1,2,4-triazole-3-thiol.
Alkylation of these compounds was carried out with two-sided halogenalkanes in the
middle of propan-1-ol in the presence of an equivalent amount of sodium hydroxide.
lodomethane, bromoethane, 1-bromopropane, 1-bromobutane, 1-bromopentane, 1-
bromohexane, 1-bromoheptan, 1-bromoctane, 1-bromononane and 1-bromodecane were
chosen as alkylating agents.

Further, the reaction of the interaction of 4-amino-5-(3-methylpyrazol-5-yl)-3-
(alkylthio)-1,2,4-triazole with an excess of triethoxymethane during boiling was
studied, resulting in 9-methyl-3-(alkylthio)pyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]-
triazines.

For 4-amino-3-(ethylthio)-5-(3-methylpyrazol-5-yl)-1,2,4-triazole, the reaction of
interaction with potassium ethylxanthogenate in a propane-2-ol medium under intensive
mixing was studied. As a result, 3-(ethylthio)-9-methyl-6-(alkylthio)pyrazolo[1,5-d]-
[1,2,4]triazolo[3,4-f][1,2,4]triazines were obtained.

In order to expand the arsenal of promising compounds, the intermediate 4-((2,6-
dichlorobenzylidene)amino)-5-(3-methylpyrazol-5-yl)-1,2,4-triazole-3-thiol was
synthesized as a result of the nucleophilic addition of 4-amino-5-(3-methylpyrazol-5-
yl)-1,2,4-triazole-3-thiol to 2,6-dichlorobenaldehyde. The chemical interaction was
realized in an ethanoic acid medium when heated.

Further synthetic studies included the production of carbonyl derivatives
involving substituted a-halogenketones and 4-((2,6-dichlorobenzylidene)amino)-5-(3-
methylpyrazol-5-yl)-1,2,4-triazole-3-thiol. These reagents, when mixed for a long time
in a tetrahydrofuran medium, contributed to the formation of (6-(2,6-dichlorophenyl)-3-
(3-methylpyrazol-5-yl)-6,7-dihydro[1,2,4]triazolo[3,4-b]-[1,3,4]thiadiazine-7-yl)(R-

phenyl)methanones.
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The next stage of work was the production of 2-((4-amino-5-(3-methylpyrazol-5-
yl)-1,2,4-triazol-3-yl)alkanoic acids by alkylation of the initial 4-amino-5-(3-
methylpyrazol-5-yl)-1,2,4-triazole-3-thiol with the corresponding 2-bromopropane and
2-bromo-3-methylbutanoic acids in a propane-2-ol medium. Also, as a result of the
interaction of the 4-((2,6-dichlorobenzylidene)amino)-5-(3-methylpyrazol-5-yl)-1,2,4-
triazole-3-thiol Intermediate with chloroethanic acid, 6-(2,6-dichlorophenyl)-3-(3-
methylpyrazol-5-yl)-6,7-dihydro[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic
acid, was synthesized in a tetrahydrofuran medium.

The synthesis of esters of the corresponding acids was carried out by alkylation of
4-amino-5-(3-methylpyrazol-5-yl)-1,2,4-triazole-3-thiol  with  methyl, ethyl and
isopropyl esters of 2-bromopropane and 2-bromo-3-methylbutanoic acid with the
participation of an equivalent amount of sodium hydrogencarbonate.

Salts of  6-(2,6-dichlorophenyl)-3-(3-methylpyrazol-5-yl)-6,7-dihydro[1,2,4]-
triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid were obtained by interacting this acid
with inorganic and organic bases in a water-alcohol medium.

Further studies of the actual conversion directions of the initial 4-amino-5-(3-(4-
methoxyphenyl)pyrazol-5-yl)-1,2,4-triazole-3-thiol allowed us to establish that in the
reaction of interaction with carbonyldiimidazole in a 1,4-dioxane medium with
preliminary protection of the thiol group, 9-(4-methoxyphenyl)-3-(methylthio)-
pyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]triazine-6-on. It is shown that the use of
trifluoromethanesulfone anhydride allows creating conditions for the active
involvement of carbonyl carbon in the reaction of interaction with Boc-protected
piperazine. This process takes place in two stages.

At the first stage,9-(4-methoxyphenyl)-3-(methylthio)-pyrazolo[1,5-d][1,2,4]-
triazolo[3,4-f][1,2,4]triazine-6-yl  trifluoromethanesulfonate is formed in the
dichloromethane medium in the presence of N,N-diisopropylethylamine. At the second
stage, the obtained sulfonate was involved in interaction with Boc-piperazine, which
made it possible to introduce a piperazine fragment into the structure of the studied

compound and, after unblocking the Boc protection with hydrochloric acid in a 1,4-
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dioxane medium, to obtain 9-(4-methoxyphenyl)-3-(methylthio)-6-(piperazine-1-
yl)pyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]triazine hydrochloride.

The next stage of functionalization involved the introduction of a carbonyl group
into the structure of synthesized 9-(4-methoxyphenyl)-3-(methylthio)-6-(piperazine-1-
yl)-pyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]triazine hydrochloride by interaction with
alkyl-, aryl - and heteryl carboxylic acid chloranhydrides. The reaction successfully
occurs in a dichloromethane medium in the presence of triethylamine.

The physicochemical and spectral characteristics of the new S-derivatives of 4-
amino-5-(3-R-pyrazol-5-yl)-1,2,4-triazole-3-thiol were established using a modern set
of analysis methods, including IR and *H NMR spectroscopy, elemental analysis, and
chromato - mass spectrometry.

Biological studies were conducted on the basis of the Department of
microbiology, virology and immunology (acting head of the department,Candidate of
Medical Sciences, associate professor Kolycheva N. L.), the educational and scientific
medical laboratory center with a vivarium (head- Doctor of Pharmaceutical Sciences,
associate professor of the Department of natural sciences for foreign students and
toxicological chemistry Shcherbyna R. O.) Zaporizhzhia State Medical and
Pharmaceutical University, educational and scientific and production clinic of
veterinary medicine of Poltava State Agrarian University (head - Candidate of
Veterinary Sciences, associate professor Zvenigorodskaya T. V.)

In the course of the study, 81 compounds were obtained, which were subjected to
biological testing to assess their acute toxicity, antimicrobial, antifungal, antioxidant
and analgesic activity. Of these compounds, the most active ones were isolated. In
addition, certain connections were found between the chemical structure and biological
activity of these substances.

For further in-depth pharmacological studies, 2 compounds that showed the
highest potential for biological activity are recommended. Among them there is
isopropyl  6-(2,6-dichlorophenyl)-3-(3-methylpyrazol-5-yl)-6,7-dihydro[1,2,4]triazolo-
[3,4-b][1,3,4]thiadiazin-7-ethanoate, which exhibits an antifungal effect and has
demonstrated satisfactory indicators of analgesic activity and (6-(2,6-dichlorophenyl)-3-
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(3-methylpyrazol-5-yl)-6,7-dihidro[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)(phenil)-
methanon, which acted as a potential antioxidant agent. These derivatives of 1,2,4-
triazole are promising candidates for improvement, further study and future
development of new therapeutic agents.

Key words: 1,2,4-triazole, pyrazole, synthesis, physico-chemical properties,
biological activity, molecular docking, antioxidant activity, antimicrobial activity,

analgesic activity.



