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BucnoBku. CdopmoBanuii psan  S-anKiImoxXiTHUX —S-meTuin-4-(4-metundenin)-1,2,4-
TpHa301-3-TioNy OOIPYHTOBAHO MOKE OYTH PEKOMEHIOBAaHUM JJs MOAAJIBIIOTO JIOCIIIKEHHS
METOJaMH in Vitro Ta in silico B MpOEKIIii BU3HAYCHUX O10JIOTTYHUX BIACTUBOCTEH.

CHUHTE3 TA ®PAPMAKOJIOTTYHHAMN MMOTEHIIAJI 2-(5-METHJI-4-(2-
METOKCHU®EHIL)-1,2,4-TPUA30JI-3-IVITIO)ALETAMI/IIB
Onmiitauk A. K.

HaykoBuii kepiBHuK: 1. hapm. H, nou. A. C. [omyns
Kadenpa TokcHKOJIOTTYHOT Ta HEOPTraHIYHOT XIMiT
3anopi3bKuil JepKaBHUN MeTUKO-(hapMalleBTUUHUIN YHIBEPCUTET

AKTyanbHicTb. Baromi pesynbraTd B HayKOBOMY CEKTOPI MEOUYHOI XiMii, siKi Oynu
oJiepKaHi 3a y4acTro moxXiaHux 1,2,4-tpua3oity, miaTBEPIKYIOTh 3HAUHUNA 010JI0TTYHUN MTOTEHITI AN
JAHUX CIOJNYK.

Metow poGotu OyB cuHTE3 2-(5-Metnn-4-(2-merokcudenin)-1,2,4-tpua3on-3-u1Tio)-
arieTamijiiB Ta MPOrHO3YBaHHs O10JIOTIYHUX BIACTUBOCTEH TaHOTO KJIacy PEYOBHH.

Marepiaaun Ta MeToau. SIK BHXIiIHI CIOJTYKHM OYyJM BHUKOPHUCTaHI aleTOTiApasuj Ta
MOTIEPETHBO CUHTE30BaHMM 2-MeTOKCH(EH T30 TioiaHaT, B3a€EMO/Iisl Ta HACTYITHE IEPETBOPCHHS
SKAX TPU3BOAWIO 0 onepxkaHHs 4-(2-meTtokcudenin)-S-metui-1,2,4-Tpuazon-3-Tioy.
CdopmoBanuii poAYKT OYJI0 3aTydeHO IO PEaKIIii 3 aHLIiJaMHi XJI0POETaHOBOI KUCIOTU. bynoBa
MPOAYKTIB XIMIYHOTO TIEPETBOPEHHs Oyyia MiATBEp/UKEHA eneMeHTHuM aHaiizoMm, 'H SAMP
CIIEKTPOCKOMIET0, IHAMBIIyaTbHICTh — XPOMATO-MaC-CIIEKTPOMETPIEIO.

Bukopucranns in silico MeromiB JO3BOJIMJIO BHU3HAUWTH TlapamMeTpu OE3MEeKu Ta
HemKiumBocTi (nmporpamue 3a0esnedenHs T.E.S.T.). [loxinr-ananiz (AutoDockTools/Vina,
Open Babel) pgomomir OmiHUTH MOXJIMBUN BIUIMB Ha ITMKJIOOKCHUTEHa3y-1 Ta 2, JaHOCTEpOJ
14a-nemernnasy Ta KiHa3y aHaractudHoi JiM¢pomu (Protein Data Bank). On-naiin mnatdopma
SwissADME no3Bosimna BU3HAYUTH (apMaKOKIHETHYHMA Tpodiib, psan  ¢i3HKO-XIMIYHHX
napaMeTpiB Ta BiANOBIIHICTh HEOOX1THUM KPUTEPisM JIIKOMOIOHOCTI.

Pe3yabtaTtu. CtBopeHi 2-(5-metuin-4-(2-metokcudenin)-1,2,4-rpua3on-3-u1rio))aneramiam
OyJu TonepeIHbO OKPECIIeHI K MAJTOTOKCUYHI CIIOTYKH 3 HEBUCOKUMH PU3UKAMH MyTareHHOCTI.
PiBeHp BIAMOBIZHOCTI KpUTEPIAM JIKOMOMIOHOCTI y OUIBIIOCTI BUMNAAKIB OIlIHEHUU SIK
3a0BUTbHUM. HaltO1np1mii BITMB cepes 3a3Ha4eHuX (PepMEHTIB 3a pe3yibTaTaMu JOKIHTY 3a3Ha€
nmaHoctepon 14a-memeTunaza, HE3HAYHO MEHIIUHM - IUKJIOOKCUT€Ha3u-1 Ta 2 Ta HaWMEHIIUN —
KiHa3a aHaracTUyHoi JiMpomu. Onepkani JaHi Oyiau MiAKPiMUIeHI MOKa3HUKAMU MiHIMaIbHOI
eHeprii B3aeMoii 3 aKTHBHUMU LIEHTPaMH BiJIITOBITHUX (DEPMEHTIB.

BucHoBkHu. 2-(5-Metnn-4-(2-metokcudenin)-1,2,4-tpruazon-3-i1rio)ameramian €
MEPCIEKTUBHUM JKEPEJIOM CTBOPEHHS 010JI0TIYHO aKTUBHUX CYOCTaHIIH 3 MPOTUTPUOKOBOIO Ta
MPOTH3AMAIHHOIO0 AKTUBHOCTSIMU 1 MOXYTh OyTH BUKOPUCTaHI y MOAATBIINX JOCIIKEHHIX.

CIIPSIMOBAHWH MOIMIYK BIOJIOTTYHO-AKTUBHUX CIIOJIYK
CEPEJ] TIPOJAYKTIB MOJU®PIKALIL
3-R-6-(XJIOPO(R:)METNJI)-2H-[1,2,4] TPHA3UHO|2,3-c|] XITHA3OJIIH-2-OHIB
I'punak O.A.

HaykoBuii kepiBHUK: K.(hapm.H.,qo1. [1laGensauk K.IT.

Kadenpa dpapmaneBTuunoi, opraniyaoi Ta 6i00praHigyHoO1 Ximii.
3anopi3bkuii Aep>kaBHUN METUKO-(hapMalleBTUUHUIN YHIBEPCUTET.

HeBnuHHMI pO3BUTOK Cy4acHOI MEIUIIMHH Ta (apMallii moTpedye MOCTIHOTO OHOBJICHHS
apceHairly 3aco0iB (apMakoTteparii, IO B CBOIO Yepry OOyMOBIIOE pO3MIUPEHHS Ta
YIOCKOHAJICHHS MIAXOIB 10 PO3pOOKM IHHOBAIIMHMX JiKapchbkuX 3aco0iB. OZHUM 3 METOMIB
MIOITYKY HOBUX 010aKTUBHHX MOJIEKYJI € BUCOKOE()EKTUBHUN CKPUHIHT MACHBHUX KOMOIHATOPHUX
010710TeK PEYOBHH 3 METOI0 BHUSBICHHS Ta MOJANbIIOl onTuMizamii crmonyk JigepiB. CuHTe3
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naHuxX 6101i0TeK sABiIsie cOO0I0 OKpEeMy HAayKOBY IpoOjeMy, BUPIIICHHS K01 nepeadadae MOuIyK
JOCTYITHUX BUXIJHUX PEYOBHH, fKI JIETKO MiIAAIOTHCS XiMIUHIA Momudikaiii Ta MICTATH
CTPYKTYpHI (pparMeHTH, 10 MOXKYTh OOyMOBHUTHU OloyioTiuHy airo. CaMe 0 3a3HAYEHOTO THITY
PEYOBHUH BITHOCSTHCS TETEPOIMKIIIYHI aHAJIOTH OCH3UJTAIOTCHIIIB, MPEICTABHUKAMHU SIKUX € 3-
R-6-(xmopo(R:)meTmn)-2H-[1,2,4]rpuasuno[2,3-c]xinazomnin-2-oun (1) (Cxema). 3a3HaueHi
PEYOBUHU MICTATH €NEKTPODUILHUNA IEHTP, 0 00YMOBIIIOE iX BHCOKY peakIliiiHy 3AaTHICTh Ta
TPULMKIIIYHUIN QparMeHT, Ui NOX1THUX SIKOr0 HEOJHOPA30BO OYIJIO OMUCAHO 3HAUHY 010JI0T1UHY
AKTUBHICTb.

N\\(/}\C, CH-R N\\%X,R3 R'=Me, Ph, 4--PrCgH, 4-FCgHy;
N T3 N R?=H,CHs; X=0, S, NH; R®= Alk, Ar,
| IN | \IN Het; X-R® = ninepuauH, MopdoniH,

N\”/J\R1 N\[(LR1 ninepasuH abo ix 3amileHi NoxigHi

BpaxoByroun 3a3HaueHe HAMU MPOBEACHE BUUEPITHE JOCTIIKEHHS PEaKIiifHOl 31aTHOCTI
Ha3BaHWX PEUOBMH IO BigHOMICHHIO 10 S-, N- Ta O-nykneodims . IlokazaHo, 1o 3a3HaueHi
peaxiiii B mepeBakHii OUIBIIOCTI BUIIAAKIB IepediraroTh sK KJIaCHYHe HyKJIeo(iTbHE 3aMileHHS
Ta CYNPOBO/KYETHCS YTBOPEHHSM BIIMOBIIHUX MNPOAYKTIB ankiuryBaHHs (2) (Cxema).
Bukmouennsiv Oymu peakiiii 3-metuin-6-(xsopometin)-2H-[ 1,2,4|tpua3uno| 2,3-c[xiHa30miH-2-0HY 3
HyKJIeodpiIaMu TIpU SKUX BiJOYBaBCS KOHKYPYIOUHMM TPOIEC TMeperpynyBaHHS BHUXIIHOI
peuoBuHU. OnepkaHHI B MPOLECT TOCTIIKEHHS MPOAYKTH aJKiTyBaHHs (2) Oyin BUBYEHI Ha
HasSBHICTH MPOTUMIKPOOHOT, aHTUPAIUKAIBHOT, TEaTOMPOTEKTOPHOT Ta MPOTU3AMAIIBHOI 111, 10
JO3BOJIAJIO 1IEHTH(IKYBATH BUCOKOS(DEKTHBHI O10JIOT1YHO aKTUBHI areHTH.

SYNTHESIS AND PROPERTIES OF 5-METHYL-4-(4-METHYLPHENYL)-1,2,4-
TRIAZOLE-3-THIOL DERIVATIVES
Oumaima Khaloua
Supervisor: Doctor of Pharmacy, Associate Professor Andrii Gotsulya
Zaporizhzhia State Medical and Pharmaceutical University

Objective. The chemistry associated with 1,2,4-triazole derivatives shows promising
prospects for the development of highly potent pharmaceuticals. This statement is emphasized by
the proven effectiveness of drugs containing the heterocyclic nucleus of 1,2,4-triazole. This
category includes such well-known drugs as fluconazole, voriconazole, alprazolam, triazolam,
anastrozole, letrozole and various other recognized treatments.

Materials and methods. Advanced organic chemistry methods allowed us to obtain 5-
methyl-4-(4-methylphenyl)-1,2,4-triazole-3-thiol in high yield. Acetohydrazide was used as a
starting compound, which was converted to 2-acetyl-N-(4-methylphenyl)
hydrazinocarbothioamide in a reaction with 4-methylphenylisothiocyanate. The resulting
compound was converted to 5-methyl-4-(4-methylphenyl)-1,2,4-triazole-3-thiol in alkaline
medium. Further transformation involved alkylation reactions on the Sulfur atom. For this purpose,
halogenalkanes, halogenalkane carboxylic acids, halogen ketones and chloroacetamides were
used. The structure of all the compounds was proved by elemental analysis, 'H NMR spectroscopy
and their individuality by chromatography-mass spectrometry. The pharmacological potential was
assessed using computational methods. The acute toxicity and mutagenicity parameters were
determined using the T.E.S.T. program. The current level of drug-like properties was determined
by using the SwissADME online resource. Molecular docking to the active sites of
cyclooxygenase-2, lanosterol 14a-demethylase, and anaplastic lymphoma kinase, respectively
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