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The mutagenicity of benzimidazole and benzimidazole derivatives

III. The influence of the 2-substituent in benzimidazole on the mutagenic activity *
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Professor Rudolf Signer zum 70. Geburtstag gewidmet

Summary

A number of 2-substituted benzimidazoles has been prepared
and the compounds were characterized by their physico-chem-
ical and spectral properties. — Mutagenicity tests with two
strains of Salmonella typhimurium revealed that on one hand
the mutagenic activity of these compounds tends to parallel
their respective pK,’s, but that on the other hand the benzi-
midazoles with larger sized 2-substituents are comparatively
less active mutagenic compounds.

As benzimidazole proved to be mutagenic in the his
G 46 and TA 1530 strains of Salmonella typhimurium?
and as the mutagenic activity seemed to be enhanced by
a substituent in 2-position, we undertook a comparative
study of the influence the size of the group has on the
mutagenicity of benzimidazole. Since benzimidazole acts
through base substitutions by direct incorporation of the

molecule into nucleic acids? it was supposed that a cer-
tain limit in the size of the substituent should exist,
beyond which the substance would be no more mutagenic
or be mutagenic by acting through another mechanism.
We wish to report the results of this study.

We synthesized the 2-substituted benzimidazoles
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Table 2
Compound Relative mutagenic activity for strain
his G46 his D 3052
Benzimidazole 4.0 (£0.7) 1.0
2-Methyl- 5.5 (£ 0.5) 1.0
2-Ethyl- 6.0 (£ 0.5) 1.0
2-Isopropyl- 5.5 (£ 0.7) 1.0
2-tert. Butyl- 4.5 (£ 0.5) 1.0
2-Cyclohexyl- 3.5 (£0.7) 1.0
2-Benzyl- 2.5 (£ 0.8) 1.0
2-Diphenylmethyl- 3.0 (£1.0) 1.0
2-(a,a-Diphenyl)ethyl- 1.5 1.0
2-(4’-Biphenylyl)- 2.0 (+ 0.8) 1.0

pressed by the increasing sizes of the 2-substituents,
obviously because of an increasingly difficult incor-
poration.
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It has been proposed® to use benzimidazole-based
fungicides as additives in cheese, flour and other food to
enhance their resistivity against moulds. From the pre-
sent study it can be concluded, that, if a certain danger
of genetic influence by the way of such food should exist,
such a hazard might certainly be smaller by using large
aryl substituents in the 2-position of the benzimidazole
nucleus.
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