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SYNTHESIS AND IN SILICO EVALUATION OF THE BIOLOGICAL PROPERTIES
OF SALTS OF 2-((5-(1H-INDOL-3-YL)METHYL)-4-(((5-NITROFURAN-2-
YL)YMETHYLENE)AMINO)-4H-1,2,4-TRIAZOL-3-YL)THIO)ETHANOIC ACID
Fedotov S. O.

Scientific consultant: D.Pharm.Sc. Hotsulia A. S.

Department of Toxicological and Inorganic Chemistry
Zaporizhzhia State Medical and Pharmaceutical University

Derivatives of 1,2,4-triazole are promising objects of pharmaceutical chemistry due to
their broad spectrum of biological activity and considerable potential for structural modification.
Of particular interest are hybrid molecules that combine several pharmacophoric fragments
within one structure. The molecule of 2-((5-((indol-3-yl)methyl)-4-(((5-nitrofuran-2-
yl)methylene)amino)-1,2,4-triazol-3-yl)thio)ethanoic acid contains indole, 1,2,4-triazole,
S-nitrofuran, and thioethanoic acid fragments, which determine its anti-inflammatory and
antimicrobial direction of biological action. Conversion of the acid into salt forms improves
solubility, ionization capacity, and pharmaco-technological characteristics of the compounds.

The aim of the study was to obtain a series of promising compounds, namely salts of
2-((5-((indol-3-yl)methyl)-4-(((5-nitrofuran-2-yl)methylene)amino)-1,2,4-triazol-3-
yl)thio)ethanoic acid, and to evaluate their biological potential using in silico software tools.

Materials and methods. The previously synthesized corresponding thioethanoic acid
was used as the starting compound. The salts were obtained by the interaction of the acid with
inorganic or organic bases in an appropriate solvent medium. The course of the reactions was
monitored by thin-layer chromatography. The products were isolated by filtration, precipitation,
or solvent removal followed by further purification. The structures of the synthesized
compounds were confirmed by '"H NMR spectroscopy and elemental analysis.

A preliminary assessment of the pharmacological potential was performed using
specialized computational tools, including TEST, the SwissADME online platform, and a set of
instruments for molecular docking studies.

Results. A series of 2-((5-((indol-3-yl)methyl)-4-(((5-nitrofuran-2-yl)methylene)amino)-
1,2,4-triazol-3-yl)thio)acetates was obtained, and their main physicochemical parameters were
determined. According to the results of computational prediction, the synthesized compounds
demonstrated pronounced predictive potential for antifungal and antimicrobial activity and were
also characterized by an expected favorable toxicological profile.

Conclusions. The synthesis of salts of 2-((5-((indol-3-yl)methyl)-4-(((5-nitrofuran-2-
yl)methylene)amino)-1,2,4-triazol-3-yl)thio)ethanoic acid is a promising direction for the
modification of indole- and nitrofuran-containing 1,2,4-triazole derivatives. The results of in
silico prediction confirm the feasibility of further studies of the antifungal and antimicrobial
activities of the synthesized compounds.
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