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Abstract

2- and 4-(1H-azolyl-1-ylmethyl)phenols were synthesized by fusing 2- and 4-hydroxybenzyl alcohols
with imidazole, 2-methylimidazole, 1,2,4-triazole, benzimidazole, 2-methylbenzimiazole, 2-benzylbenzimidazole,
benzotriazole. The main intermediate in this kind of reaction is o- or p-methylenquinones. For the
glycosylation of 4-(1H-azolyl-1-ylmethyl) phenols, the Gelfherich method was used using BF;:(C,Hs),0 as a
catalyst. Because of the high affinity of BF;(C,Hs),O to the pyridinium nitrogen atom of heterocyclic
residues, it is possible to form sufficiently strong coordination compounds in which the catalyst loses its
catalytic activity. Therefore, in the glycosylation reaction, it must be used in excess. The high stereospecificity
of this reaction is that when a B-pentaacetate monosaccharide is used as the glycosylation reagent, its
[B-stereoisomer is predominantly formed. To remove the acetyl protection, sodium methoxide was used in
absolute methanol. Genotoxicity of 2- and 4-(1H-azolyl-1-ylmethyl)phenols was studied using biotests of
onion seeds Allium fistulosum and Allium cepa. It is proved that they are weak mutagens. It was found that
4-(1H-azol-1-ylmethyl)phenols are more toxic than 2-(1H-azole-1-ylmethyl)phenols. The introduction of a
methyl group into imidazole and benzimidazole fragments turns phenols into more toxic compounds. A study
of hemolytic properties using whole venous human blood showed that 4-(2-methyl-1H-benzimidazol-1-
ylmethyl)phenol does not increase the number of hemolysed cells, and 4-(1H-benzimidazol-1-ylmethyl)-
phenol has a membrane-stabilizing property. At reduced concentrations, 4-(1H-benzimidazol-1-ylmethyl)-
phenyl-B-D-glucopyranoside and 4-(1H-2-methyl-benzimidazol-1-ylmethyl)phenyl-B-D-glucopyranoside also
do not increase the number of hemolysed cells. To study the antifungal properties, 4-(2-methyl-1H-
benzimidazol-1-ylmethyl)phenol was chosen which does not show a hemolytic effect, which indicates its low
toxicity with respect to human erythrocytes. As biotests, Aspergillus niger strains isolated from soil
suspension were used, and Cladosporium herbarum — from the air of the bathroom. They are capable of
causing diseases of three types: mycosis, mycotoxicosis and allergies. It was found that 4-(2-methyl-1H-
benzimidazol-1-ylmethyl)phenol had an effective fungiostatic property, retarding the growth of these
opportunistic fungi by an average of 50%.

References

[1] M. Yasunda, S. Yamasaki, Y. Onishi. Synthesis of substituted 1H-imidazoles. J. Am. Chem. Soc. 2004.
Vol.23. P.186-187.

[2] L.I. Kruse, C. Kaiser, W.E. Wolf. Methods of synthesis substituted phenols. J. Org. Chem. 1990. Vol.32.
No.2. P.781-789.

[3] L.I Kruse, J.S. Frazee, R.W. Frikson. Synthesis of some 4-(1H-azole-1-ylmethyl)phenols. J. Org. Chem.
1986. No.6. P.887-889.

[4] M. Wakselman, J.-C. Robert, G. Decodts, M. Vilkas. Novel synthesis of 1H-substituted-azoles. Bull. Soc.
Chim. France. 1980. No.3. P.1179-1183.

[5] A.R. Katritzky, X. Lan, J.N. Lam. O-(a-Benzotriazolylakyl)phenols: Versatile Intermediates for the
synthesis of substituted phenols. Chem. Ber. 1991. Vol.124. P.1809-1817.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2017. Vol.52. No.12. 153



Full
[6]

[10]

[11]

[12]

154

Paper Z.P. Belousova, and P.P. Purygin
V.A. Osyanin, P.P. Purygin, Z.P. Belousova, P.E. Krasnikov. Synthesis and glycosilation of 4-(1H-azol-
1-yl-methyl)phenols. Proceedings of high schools. Ser. Chemistry and Chemical Technology. 2003.
Vol.46. Iss.1. P.138-141. (russian)
V.A. Osyanin, P.P. Purygin, Z.P. Belousova. The interaction of salicylic alcohol with certain azoles.
Proceedings of high schools. Ser. Chemistry and Chemical Technology. 2003. Vol.46. Iss.6. P.23-24.
(russian)
N.V. Meshcheryakova, S.I. Bobrovskii, Z.P. Belousova, Y.P. Zarubin, P.P. Purygin. Synthesis of
dibazole derivatives. Butlerov Communications. 2013. Vol.34. No.5. P.11-15. ROI: jbc-02/13-34-5-11
S. Mabic, C. Benezra, J.P. Lepoittevin. Direct synthesis of mono-glycosylated catechols from
glycosylacetates or imidates using BF;-OEt, as catalyst. Tetrahedron Lett. 1993. Vol.34. P.4531-4534.
V.R. Khairullina, E.V. Dubinina, F.S. Zarudiy, A.Y. Gerchikov, L.Kh. Faizullina, F.Z. Galin. Study of
the relationship "structure—property" in a series of organic compounds with pronounced antitumor
activity. Part 1. Investigation of the connection "structure — antitumor activity" with respect to HepG2,
HeLa, Hvr100-6, DU-145 cells in a series of different classes of heterocyclic compounds. Butlerov
Communications. 2010. Vol.21. No.8. P.33-44. ROI: jbc-02/10-21-8-33
V.A. Osyanin, E.S. Selezneva, Z.P. Belousova, L.F. Zarina, N.E. Krel’, P.P. Purygin. Genotoxic
activity of 4-(1H-imidazol-1-ylmethyl)- and 4-(1H-1,2,4-triazol-1-ylmethyl)phenols. Pharmaceutical
Chemistry Journal. 2003. Vol.37. No.9. P.30-31. (russian)
Z.P. Belousova, V.A. Osyanin, N.A. Klenova. Hemolytic activity of 4-(1H-benzimidazol-1-yl-methyl)-
and 4-(2-methyl-1H-benzimidazol-1-ylmethyl)phenols and their glycosides Pharmaceutical Chemistry
Journal. 2007. Vol.41. No.12. P.16-17. (russian)
M.D. Mashkovskii. Drugs. Moscow: Novaya Volna. 2012. 931p. (russian)
E.Y. Atlashova, Z.P. Belousova, N.A. Klenova. Influence of 4-(2-methyl-1H-benzimidazol-1-
ylmethyl)phenol on speed and character of growth Aspergillus niger. Bulletin of the Samara State
University. Natural science series. 2009. Vol.74. No.8. P.164-169. (russian)
Z.P. Belousova, E.Y. Atlashova, N.A. Klenova, T.A. Ovchinnikova. The activity of 4-(2-methyl-1H-
benzimidazol-1-ylmethyl)phenol in relation to the fungi Aspergillus niger and Cladosporium herbarum.
Proceedings of the interdisciplinary Mycological Forum. International scientific and practical peer-
reviewed journal "Immunopathy, allergology, infectology". "Perspective antimycotics and fungicides".
2009. No.2. P.136. (russian)
E.Y. Atlashova, Z.P. Belousova, N.A. Klenova, T.A. Ovchinnikova. Step 4-(2-methyl-1H-
benzimidazol-1-ylmethyl)phenol on growth of fungi species Aspergillus niger and Cladosporium
herbarum. The biological, medicinal and pharmaceutical chemistry. 2010. No.9. P.33-36. (russian)

http://butlerov.com/ © Butlerov Communications. 2017. Vol.52. No.12. P.153-158.



