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Substituted 5-Nitrobenzimidazoles' 
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In  connection with studies on the physical and 
physiological properties of benzimidazole deriva- 
tives and continuing our studies3 on this group of 
heterocycles we have synthesized a number of sub- 
stituted 5-nitrobenzimidazoles, 5-nitro-2-methyl- 
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benzimidazoles, and 5-nitro-2-hydroxymethylbenz- 
imidazoles. In  particular these derivatives arc: 
characterized by the presence of alkyl, aryl, and 
alkaryl substituents on the imino nitrogen of the 
benzimidazole nucleus. 

Benzimidazoles without a substituent group on 
the imino nitrogen constitute a prototropic system. 
Monosubstitution in the benzene ring results in 
only two isomeric forms, a 5- or 6-isomer and a 4- 
or 7-isomer. Substitution on the imino nitrogen 
eliminates the possibility for the proton shift 
between the nitrogen atoms of the imidazole ring 
and in the case of monosubstitution in the benzene 
ring identity no longer exists between the 5-  
and 6-isomers or the 4- and 7-isomers. 

The preparation of benzene-ring substituted 
benzimidazoles in which the hydrogen on the imino 
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nitrogen has been replaced by a substituent group 
has been carried out for the most part by direct 
substitution in the preformed benzimidazole. 
This leaves doubt concerning the identity of the 
isomers obtained. The structures of the benzimid- 
azoles reported in this work result unequivocally 
from the method of synthesis. 

EXPERIMENTAL 

The compounds were prepared by treating 2,4-dinitro- 
chlorobenzene with the appropriate secondary amine in 1 :2 
mole ratio in absolute ethanol.' The dinitro-substituted ani- 
lines were reduced by hydrogen sulfide in ethanolic-am- 
monium hydroxide solution.6 The benzimidazoles and methyl- 
benzimidazoles were obtained by treating the diamines 
with formic and acetic acids, respectively,' and the 2-hy- 
droxy-methyl derivatives by the method of Phillips.' 
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Microbiological Transformations of Steroids. 
XVII.' Dehydrogenation of Sj3-Pregnane-3,- 
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The ability of the fungus Septomyxa afinis 
(ATCC 6737) to introduce ring A unsaturation 
into steroids has been described for a variety of 
 substrate^.^,^ A particularly interesting aspect of 
the dehydrogenating ability of this microorganism 
is the fact that it dehydrogenates only the 1 and 
2 positions of 3-keto steroids of the 5,- or 5p- 
pregnane series.3 Other dehydrogenating organ- 
isms, such as Fusarium solani,4 F .  caucasi~um,~ 
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