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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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performed the prediction of anti-inflammatory, antifungal and anticancer activity. PDB was used
as a source of three-dimensional enzyme models. The docking process was realized using the
AutoDock Vina program. The preparation of ligands and enzymes was performed using AutoDock
Tools, BioviaDraw, Chem 3D, HyperChem. The results were visualized using Discovery Studio
Visualizer.

Results. Using in silico studies, the synthesized compounds are preliminarily classified as
having low toxicity and minimal probability of mutagenic properties. Docking studies revealed
the following regularities: the presence of a carboxyl or amide group in the structure increases the
effect on cyclooxygenase, the introduction of an alkyl fragment into the structure increases the
effect on lanosterol 14a-demethylase. All compounds in most cases meet the criteria for drug-like
properties.

Conclusions. S-derivatives of 5-methyl-4-(4-methylphenyl)-1,2,4-triazole-3-thiol have great
prospects as a basis for the development of biologically active compounds with potent anti-
inflammatory and antifungal properties.

IN SILICO STUDY OF ANTI-INFLAMMATORY ACTIVITY AMONG NEW
2-((5-(2-BROMO-5-METHOXYPHENYL)-4-R-1,2,4-TRIAZOL-3-YL)THIO)ACETIC
ACIDS AND THEIR ESTERS
Skoryi M. P., Al Halaf N. A.
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Targeted synthesis of medicinal substances involves the search for compounds with
predetermined pharmacological characteristics. The creation of new drugs with predicted activity
most often occurs within the same class of chemical compounds, where the directionality of the
substance's action is already known. Substantial studies of 1,2,4-triazole derivatives demonstrate
a great potential for inhibiting inflammatory processes. However, the analysis of scientific sources
shows that this class of compounds has not been fully studied. Therefore, the development of new
highly effective compounds, as well as the study of their anti-inflammatory potential, remains an
urgent task for modern medicine and pharmacy.

The aim of the study. To investigate the anti-inflammatory activity of new 2-((5-(2-bromo-
5-methoxyphenyl)-4-R-1,2,4-triazol-3-yl)thio)acetic acids and their esters using molecular
docking.

Materials and methods. The design of research on molecular modeling included the
following stages: optimization of the structure of the studied molecules according to Parr's
algorithm Pariser-Pople (up to a gradient of 0.1 kcal/mol/degree), search for the COX - 2
macromolecule in the protein database, preparation of files of optimized molecules and COX -2
macromolecule ( subunit A) for AutodockVina , search for the optimal placement of the ligand
molecule on the COX protein -2 for each molecule, analysis and 20 visualization of docking
results. The COX-2 complex with Celecoxib is obtained from the file 3LN1.pdb . File format
conversion was carried out using the OpenBabel 2.4.0 program. The files for AutodockVina were
prepared in AutodockTools 1.5.6 format . Docking of the studied molecules in COX -2 (subunit
A) was carried out using the AutodockVina program under the condition that a flexible ligand and
a rigid receptor were assumed.

The results. According to the results of molecular docking, it was established that propyl
2-((5-(2-bromo-5-methoxyphenyl)-4-methyl-4H-1,2,4-triazol-3-yl)thio was the most active
among the analyzed compounds )acetate as a possible potential candidate for more in-depth
investigation of anti-inflammatory activity.

Conclusions. Molecular docking was carried out for 28 new compounds, according to the
results of which the most promising compounds in the biological sense were outlined for the study
of anti-inflammatory activity by methods in vivo .
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