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The combinatorial library of S-heterylmodified derivatives of endogenous 

thiols has 111 structures, which allows it to be effectively used for various chemical 

software, including for QSAR analysis. 

Compounds known for their radioprotective and antioxidant properties - 

cysteamine and cysteine, were used as key building blocks for the construction of the 

investigated structures, but their action has certain disadvantages (short duration of 

action, toxicity, efficacy at high sublethal doses). These disadvantages can be 

corrected by structural modification of these structures, in particular heterocycles. 

Quinoline derivatives are known as highly effective antioxidants (Fig. 1). 

 
Рис. 1. S-heterylmodified quinoline derivatives with different radicals 

 

For the virtual screening of potential radioprotectors, a chemometric research 

method, PASS analysis, was selected, which is capable of predicting both 

radioprotective activity and its presence. Effective bioregulators have a protective 

effect through an antioxidant mechanism of action, which is known to be the basis for 

radioprotective action for a whole group of compounds. 

All compounds from the combinatorial library exhibited the following 

activities: 

1. free radical scavenger;  

2. oxygen scavenger;  

3. membrane integrity agonist; 

4. radioprotector;  

5. embryotoxicity;  

6. teratogenicity. 
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The use of virtual screening provides guidance on the feasibility or 

inappropriateness of testing a particular substance for a particular activity. It saves 

time, materials and energy in the search for radioprotective substances. 

Virtual evaluation was performed by computerized QSAR analysis using the 

regression analysis methodology. A number of software tools were used to perform 

the individual steps of QSAR analysis, such as: PaDEL-Descriptor [1] (software for 

the calculation of 1875 molecular descriptors; 3D state geometries were fully 

optimized using the MM2 quantum-chemical method) and BuildQSAR [ 2] 

(construction of regression QSAR models based on calculated descriptors and 

experimental data). QSAR models used 206 descriptors that were non-null and 

mutually correlated. 

Based on the parameters obtained for the individual predictive QSAR models, 

it can be concluded that their efficiency, stability and expediency are used to identify 

potentially new derivatives as promising biologically active compounds with 

radioprotective activity and membrane protectors. This is evidenced by a sufficient 

indicator of the cross-sectional coefficient – q
2
, that determined for all models within  

0,125-0,478 and a high coefficient of statistical significance of the obtained models. 

Virtual screening, analysis of the results of regression and statistical analysis of 

molecular descriptors with the construction of QSAR models for 5 key 

radioprotective activities allowed to select 26 compounds with potential anti-radical 

and radioprotective properties. 

 

The study was carried out within the framework of the project "Rational design 

of S, N-modified amino thiols as potential anti-radiation agents" (№ 0119U000226), 

led by Kornet M.M., with the support of the Ministry of Education and Science of 

Ukraine. 

 

[1] De Backer M. M. E., McSweeney S., Lindley P. F. Ligand-Binding and Metal-

Exchange Crystallographic Studies on Shrimp Alkaline Phosphatase. Acta 

Crystallogr. Sect. D Biol. Crystallogr. 2004. Vol. 60, Is. 9. P. 1555–1561. 

[2] Yap C.W. PaDEL-descriptor: An open source software to calculate molecular 

descriptors and fingerprints. Journal of Computational Chemistry. 2011. Vol. 32, Is. 

7. P. 1466–1474. 

 


