
Full Paper _____________________________________________________  Thematic Section: Bioactivity Research. 
Reference Object Identifier – ROI: jbc-02/16-48-10-66                                                                Subsection: Biochemistry.                                                                                         

 66 ________ © Butlerov Communications. 2016. Vol.48. No.10. _________ Kazan. The Republic of Tatarstan. Russia. 

Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”.  
http://butlerov.com/readings/              
Submitted on November 30, 2016.  

 

The study of interrelation "structure – toxicity" in a series  
of benzimidazole and benzotriazole compounds 

 

© Anton E. Vasin,1+ Zoya P. Belousova,2* Ekaterina S. Selezneva,1  
Yury P. Zarubin,2 and Pyotr P. Purygin2 

1 Department of Zoology, Genetics and General Ecology, 2 Department of Organic, Bioorganic and Medicinal 
Chemistry. Samara National Research University. Akad. Pavlova, St., 1. Samara, 443011. Samara Region. 

Russia. Phone: +7 (846) 334-54-59. E-mail: zbelousova@mail.ru 
___________________________________ 
*Supervising author; +Corresponding author 
Keywords: 1H-benzimidazole-1-ylmethanol, 1-[(2-benzyl-1H-benzimidazolyl-1)methyl]-1H-
benzotriazole, 1-benzylbenzimidazole, 2-benzyl-1-(3-phenylpropyl)-1H-benzimidazole, toxicity, 
Paramecium caudatum. 
 

Abstract 
The genotoxic effect of 1H-benzimidazol-1-yl-methanol (I), 1-[(2-benzyl-1H-1-benzimidazolyl)methyl]-1H-

benzotriazole (II), 1-benzyl-1H-benzotriazole (III), 2-benzyl-1-(3-phenylpropyl)-1H-benzimidazole (IV) were 
studied. The object of study were served ciliates Paramecium caudatum. We have investigated of I-IV in 
aqueous solution with different concentrations: 0.0001, 0.001, 0.01 and 0.1; 1 mg/ml. Exposure time was one 
and three hours. Toxicity was evaluated by number of the victims of ciliates chosen after exposure. All the 
testing compounds at 1 hour exposure at concentration of 0.0001 mg/ml do not influence on state of ciliates. 
At the concentration 1 mg/ml of the testing compounds all of them cause 100% mortality of ciliates. The 
substances I-IV at other concentration hour exposure does not statistically significant differences in the 
toxicity. At the three-hour exposure to the test object under study found that all the compounds at a 
concentration of 0.01 mg/ml caused a hundred percent mortality rate, and under the influence of substances 
other analyzed concentrations of most ciliates showed toxicity III, the smallest – II. A more lasting impact on 
Paramecium caudatum is more negative biological response. According to facts of the two-factor dispersive 
analysis the determinants for toxicity are calculated from the following contact physicochemical parameters 
using Gaussian 98 and ALOGPS 2.1 programs: the value of the molecular dipole moment, lipophilicity and 
molecular volume of the compounds I-IV studied. However, correlations between these parameters and the 
toxicity of the compounds I-IV are not found, which can be explained by the presence in the structures of 
molecular compounds considered fragments of substituents of different structures.  
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