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PinNOW AND WiskOTT! reported the formation of mono and disubstituted
benziminazoles in the condensation of 4-nitro-o-phenylenediamine hydro-
chloride with two moles of benzaldehyde and m-nitro benzaldehyde. How-
ever, they could not succeed in their attempts to fix the position of nitro
group (5 or 6) in the disubstituted benziminazoles; this has been recently
established by the present authors? to be 6 adopting definite synthetic methods.
Feitelson and collaborators® carried out the condensation of the diamine
with one mole of p-nitrobenzaldehyde by refluxing in acetic acid for 5 hours,
and obtained the corresponding mono and disubstituted benziminazoles,
the former being formed in minute amounts. They did neither mention
about the isomerism nor made any attempts to determine the position of
nitro group in the disubstituted benziminazole, but named it as 1-(p-nitro-
benzyl)-2-(p-nitrophenyl)-5-nitrobenziminazole. Perhaps, these workers did
not pay attention to this problem.

Condensation of 4-nitro-o-phenylenediamine with seventeen aromatic alde-
hydes (other than benzaldehyde?) has now been investigated with a view to
studying the influence of substituents in the aldehydes as well as of the nitro
group of the diamine on the nature and relative yields of the reaction products.
The condensations have been carried out following the modified Hinsberg’s
procedure,* except that hot acetic acid has been used on account of the low
solubility of the diamine in the cold acid. It has been found that the mono
and disubstituted benziminazoles formed in the condensations with alde-
hydes other than hydroxy aldehydes could be conveniently separated making
use of 5%, potassium hydroxide solution in which the monosubstituted benzi-
minazoles are preferentially soluble.

In the case of a few aldehydes, dianils (II) or monoanils (I) have been
isolated along with the corresponding benziminazoles. $-Nitrosalicylaldehyde
gave the dianil only. The anils isolated have been identified by cyclising
them to the corresponding benziminazoles and comparing with those obtained
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of refluxing for cyclisation, while attempts to cyclise the anil from o-chloro-
benzaldehyde were unsuccessful. :

Products of condensation—In the condensation of the diamine with
p-tolualdehyde, piperonal, and anisaldehyde, no solids separated from the
glacial acetic acid solution. The products obtained from the dilute acid
solution, on fractionation with alkali, yielded alkali insoluble compounds
characterised as disubstituted benziminazoles, and alkali soluble substances
identified as monosubstituted benziminazoles.

The products that separated by cooling the acetic acid solution in the
p-chlorobenzaidehyde and 1-naphthaldehyde reactions were completely
soluble in alkali and could be characterised as monosubstituted benzimina-
zoles, while the products obtained from the dilute acid solution were found
to be mostly the alkali insoluble disubstituted derivatives.

In the condensation with o- and p-hydroxybenzaldehydes, the sub-

stances that separated by cooling the acetic acid solution were found to be .

monosubstituted benziminazoles, while the compounds from dilute acid
solution were the disubstituted derivatives, No substance was isolated from
the acetic acid solution in the case of m-hydroxybenzaldehyde, and the
compound that separated from the dilute acid solution was found to be
disubstituted benziminazole.

No solid separated from the acetic acid solution in the condensation
with vanillin, and the product isolated from the dilute acid solution yielded
two compounds on fractionation with alcohol. The alcohol insoluble com-
pound was identified as the monosubstituted benziminazole and the alcohol
soluble compound as the disubstituted derivative.

The products that separated from the acetic acid solution in 2: 4-di-
chloro and p-dimethylamino benzaldehyde reactions were found to be the
alkali soluble monosubstituted benziminazoles.

In the condensation with 3:4-dichloro and m:-nitro benzaldehydes,
the products that separated from the acetic acid solution were found to be
mixtures of dianils and monosubstituted benziminazoles which could be
separated on the basis of the solubility of the latter in alkali; the compounds
obtained by diluting the acid filtrates were identified as the disubstituted
benziminazoles.

The substances obtained from the acetic acid solution in the o- and p-

pitrobenzaldehyde reactions, on fractionation with alkali, gave alkali soluble
monosubstituted benziminazoles, and alkali insoluble products, which on

fractional crystallisation from alcohol gave alcohol insoluble monoanils -
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and alcohol soluble disubstituted benziminazoles. The producis that sepa-
rated by diluting the acid filtrates, in both the cases, were found to be mostly
the disubstituted benziminazoles.

In the condensatlon with o-chlorobenzaldehyde the sohd that separated
from acetic acid solution on cooling as well as that obtained from dilute
acid solution were found to be mixtures of dianil and monosubstituted
benziminazole. The compound that separated from acetic acid solution
in S5-nitrosalicylaldehyde reaction was found to be the dianil.

The properties and analytical data of the new compounds isolated during
this investigation are given in Table II.

SUMMARY

On condensation with aromatic aldehydes 4-nitro-o-phenylenediamine
has been found to yield mono and disubstituted benziminazoles, as well
as mono or dianils in a few cases. The formation of monosubstituted
benziminazoles or monoanils in greater proportion in these condensations
than in those with methyl and chloro diamines may be attributed to the
predominating influence of the mitro group of the diamine. The results
provide strong support to the step-wise mechanism for the formation of
benziminazoles through the intermediate anils.
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