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The structure of the obtained compounds was determined by 1H NMR spectroscopy, IR 

spectrophotometry, and elemental analysis. The identity was confirmed by chromato-mass 

spectrometry. Preliminary prediction of acute toxicity parameters and biological activity 

parameters was performed using the GUSAR Online® and PASS Online® services, respectively. 

In order to justify the further choice of the direction of subsequent research, docking 

studies were conducted. The choice of the biomisheni model was determined by the nature of 

pharmacophore fragments in the structure of synthesized compounds and literature data. Thus, for 

the purpose of qualitative and quantitative assessment of the interaction process with the active 

center of the enzyme, models of cyclooxygenase-1, cyclooxygenase-2, 5-lipoxygenase, lanosterol-

14α-demethylase and receptor tyrosine kinase were selected. The identified targets were loaded 

from the PDB bank. The studies were compared with data obtained for diclofenac, celecoxib, 

fluconazole, and crizotinib. The study was conducted in stages and included: ligand preparation 

(MarvinSketch 6.3.0, Hyper Chem 8, AutoDockTools-1.5.6); enzyme preparation (Discovery 

Studio 4.0, AutoDockTools-1.5.6); docking (Vina, Discovery Studio 4.0). 

Results. A number of synthetic derivatives of 9-R-3-(methylthio)pyrazolo[1,5-

d][1,2,4]triazolo[3,4-f][1,2,4]triazine have been developed, for which acute toxicity and possible 

types of biological activity are predicted in silico, which makes it possible to identify a priority 

research area in the future. Thanks to the results of molecular docking, further investigation of 

antifungal activity is the most promising. 

Conclusions. 12 compounds in a number of derivatives of 9-R-3-

(methylthio)pyrazolo[1,5-d][1,2,4]triazolo[3,4-f][1,2,4]triazine were synthesized, for which 

spectral characteristics were studied, some physico-chemical constants were established, and the 

structure was proved. Previously, using in silico modeling, it is assumed that the obtained 

substances belong to the class of low-toxic ones. The prospects for searching among the 

synthesized structures of substances with antifungal activity are established 
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Introduction. Stress is one of the most common etiological factors of various diseases 

(pathologies of the central nervous system, lungs, cardiovascular system, diseases, etc.) [1-3]. The 

realization of the damaging effect of stress is associated with the stimulation of free radical 

processes in cells. Free radical oxidation is an important and multifaceted biochemical process of 

transformation of lipids, nucleic acids, proteins, etc. under the influence of free radicals, and lipid 

peroxidation (LPO) is one of its consequences [4-6]. Due to this, a promising direction in the 

development of effective approaches to the treatment and prevention of diseases caused by the 

etiological factor, which is stress, is the search for compounds with pronounced antioxidant 

activity [7]. Considering the above, a group of new pteridines, which are biologically active 

compounds of natural (luminophores, folic acid, etc.) and synthetic origin [8], was chosen as the 

object of research. 

The aim of the work. The aim of the work is the search and selection of effective 

antioxidants in a number of new substituted pteridines for further research on various experimental 

pathologies. 

Materials and methods. We used the activity\toxicity prediction (GUSAR) [9] to select 

compounds for antioxidant activity studies. Studies of antiradical (APA) and antioxidant (AOA) 

activity were carried out by in vitro methods on the following models: a model based on inhibition 
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of 2,2-diphenyl-1-picrylhydrazyl (DPPH) and on a model of AAPH-induced oxidation of linolenic 

acid. 

The results. It was established that among the studied pteridin-2,4(1H,3H)-diones and 2-

thioxo-2,3-dihydropteridin-4(1H)-ones, the highest ARA is characteristic of thio-containing 

derivatives. Thio-containing derivatives bind the DPPH radical up to 28-99% at concentrations of 

10-3 and 10-4 M. These compounds were also active in the model of AAPN-induced oxidation of 

linolenic acid. Thus, they inhibit the oxidation of linolenic acid by 32-96% in the specified 

concentrations. Analysis of the «structure-activity» relationship showed that the key 

«pharmacophore» in the molecule is undoubtedly the mercapto group in position 2 of the pteridine 

heterocycle. Additional introduction of carboxyl substituents in position 6 and oxo group in 

position 7 leads to a significant increase in activity. Interestingly, alkylation of sulfur at position 6 

of pteridine with halogen acids preserves ARA and AOA and, importantly, improves the 

pharmacotechnological characteristics of the studied compounds (solubility). In our opinion, high 

ARA and AOA of 2-thioxo-2,3-dihydropteridin-4(1H)-ones are associated with the presence of a 

mercapto group in their molecules, which is characterized by redox properties and the ability to 

bind. free radicals. 

Conclusions. The results of the research allowed to identify a number of promising 2-

thioxo-2,3-dihydropteridin-4(1H)-ones, which in vitro models (scavenging of DPPH and 

inhibition of AAPN-induced oxidation of linolenic acid) compete with or exceed the activity of 

reference drugs « Ascorbic acid» and «Trolox», respectively. These results served as the basis for 

further studies of «leader compounds» on antioxidant activity in experimental in vivo models and 

study of their mechanisms of action. 
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