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Висновки: Трансбукальні плівки є сучасною та перспективною лікарською 

формою, що дозволяє підвищити ефективність фармакотерапії за рахунок покращення 

біодоступності та зручності застосування. Отримані дані свідчать про доцільність 

подальших досліджень і розширення їх використання у клінічній практиці. 
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The aim of this work is the theoretical justification and selection of promising 2-((4-((4-

fluorobenzyl)amino)-5-(pyridin-2-yl)-4H-1,2,4-triazol-3-yl)thio)-1-R-ethanone derivatives as 

potential selective COX-2 inhibitors based on a comprehensive in silico study. 

Materials and methods. To substantiate the feasibility of further synthesis and in vivo 

testing, a series of 2-((4-((4-fluorobenzyl)amino)-5-(pyridin-2-yl)-4H-1,2,4-triazol-3-yl)thio)-1-

R-ethanone derivatives was selected. Prediction of the pharmacokinetic profile and evaluation of 

drug-likeness descriptors for the investigated compounds were conducted using the SwissADME 

web resource. Toxicological screening was performed using the T.E.S.T. software (version 

5.1.2), developed by the U.S. EPA. Acute toxicity assessment was based on quantitative 

structure-activity relationship (QSAR) models. 

Results. Pharmacokinetic and ADME profiles of the investigated compounds were 

evaluated using the SwissADME tool, revealing favorable drug-like properties. These findings 

indicate that the synthesized 2-((4-((4-fluorobenzyl)amino)-5-(pyridin-2-yl)-4H-1,2,4-triazol-3-

yl)thio)-1-R-ethanone derivatives are promising candidates for further in-depth evaluation of 

their biological activity and toxicological safety. Based on in silico toxicological screening 

(T.E.S.T. software), the studied compounds were found to belong to Toxicity Class III (slightly 

toxic substances, rat LD50 (830-1510 mg/kg) and possess low bioaccumulation potential  

(BCF < 40). Mutagenicity analysis via the Ames test confirmed the genotoxic safety of most 

mono-substituted derivatives, whereas a positive mutagenic risk is predicted for the 

unsubstituted compound and dibromo-analogs. Using molecular docking methods (SwissDock 

server), it was established that the entire series of synthesized 1,2,4-triazole derivatives exhibits 

high affinity for the COX-2 active site (protein 1CX2). Their binding energy values (ΔG ranging 

from -6.57 to -7.39 kcal/mol) surpass those of the reference drug, etoricoxib (-6.29$ kcal/mol). 

Efficient interaction of substituents within the selectivity pocket, particularly with Arg513, 

Val523, and His90 residues, plays a crucial role in complex stabilization. 

Conclusions. A comprehensive "structure-activity-safety" analysis identified compound  

9 (1-R-ethanone, where R = p-tolyl) as the most promising lead candidate. It combines the 

highest target affinity (-7.39 kcal/mol) with a favorable toxicological profile (absence of 

mutagenicity and low toxicity), making it a suitable candidate for further in vivo studies. 

 

 


