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ABSTRACT

1, 3-Dibenzyl-2-substituted-5-chloro benzimidazolines have been pre-
pared from N, NZ2-dibenzyl-4-chloro-o-phenylenediamine and various alde-
hydes. Pyrolysis of these benzimidazolines yielded 1-benzyl-2-substituted-
5-chloro-benzimidazoles, by preferential elimination of benzyl group from
the N, meta to chloro group. Structure of the pyrolytic products has been
confirmed by comparison with authentic 5-chloro and 6-chloro isomers.

IN earlier communications®: 2, we have discussed thermal decomposition
of benzimidazolines obtained from simple and 4-methylN?, N2-dibenzyl-
o-phenylenediamines and various aldehydes. Pyrolysis of these benzimi-
dazolines involves the elimination of elements of toluene—a hydrogen from
the carbon and a benzyl group from one of the nitrogens, to yield 1-benzyl-
2-substituted benzimidazoles. A possible mechanism of the elimination
reaction in the preseuce and absence of a base catalyst has also been presen-
ted?. The pyrolysis of [,3-dibenzyl-2-substituted-5-methyl benzimida-
zolines yielded® l-benzyl-2-substituted-6-methyl benzimidazoles exclusively
by preferential elimination of benzyl group from N*. In the present paper,
the results of pyrolysis of 1,3-dibenzyl-2-substituted-S-chloro benzimida-

zolines are presented.

The required benzimidazolines (I, Chart I; Table I) have been syn-
thesised from = N',N2-dibenzyl-4-chloro-o-phenylene diamine (II) and
various aldehydes—aromatic, heterocyclic and aliphatic, following our

earlier procedures.

1,3-dibenzyl-2-phenyl-5-chloro benzimidazoline (I, R =Ph), as a
representative case, has been subjected to pyrolysis at 200° for about 2 hOl:ll‘S
when a crystalline solid, T.L.C. pure, was obtained in good Yyields which
may be either I-benzyl-2-phenyl-5<hloro benzimidazole (III, R = Ph) or
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[-benzyl-2-phenyl-6-chloro benzimidazole (IV, R =Ph). On compa-
rison with both the authentic compounds?, the pyrolysis product has been
found to be identical with l-benzyl-2-phenyl-5-hloro benzimidazole, m.p.
172°, as their LR. spectra are supedmposable. Itis different in m.p. and
LR. spectra with 6-chloro benzimidazole (m.p. 160°). Thus, during the
pyrolysis preferential elimination of elements of toluene-benzyl group from
N2 and hydrogen from C?—is taking place.

It may be expected that other benzimidazolines of this series also behave
alike and yield the corresponding S-chloro benzimidazoles on pyrolysis.
This has indeed been found to be the case. All the benzimidazolines synthe-
sised have been subjected to pyrolysis under similar conditions and the exact
structure of the benzimidazole obtained in each case has been confirmed as
1-benzyl-2-substituted-5-chloro benzimidazole by comparison with authen-
tic samples. Authentic I-benzyl-2-substituted-5-chloro (III) and I1-benzyl-
2-substituted-6-chloro (IV) benzimidazoles (Chart I; Table II) have been
synthesised from N! benzyl-4-chloro-o-phenylenediamine (V) and N2
benzyl-4-chloro-o-phenylenediamine (VI) respectively using the appropriate
aldehyde by the oxidative cyclisation procedure! or using an acid in 4N
hydrochloric acid®. The pyrolysis product has been found to be identical
in m.p. and m.m.p. with the corresponding authentic 1-benzyl-2-substituted-
5-chloro benzimidazole in each case and different from the corresponding
6-chloro isomer. It is interesting to note here that it is the same isomer
that is formed exclusively in two other reactions, i.e., condensation of 4~
chloro-o-phenylenediamine (VII) and benzaldehyde* and in the benzylation®
of 2-phenyl-5-(or 6)-chloro benzmidazole (VIII).

Thus, these results suggest that 5-chloro benzimidazoles are thermally
more stable compared to their 6-chloro isomers. With a view to find out
whether thermal isomerization of the 6-isomer to the 5-isomer is possible,
1-benzyl-2-phenyl-6-chloro benzimidazole has been heated at different
temperatures in the range of 200-250° for periods ranging from 2 to 4 hours.
In all these experiments, the 6-chloro benzimidazole has been recovered
quantitatively, partly in the sublimed state. Thus, the possibility of any
6 chloro compound initially formed getting converted to the more stable
5-chloro isomer does not seem to be possible.

EXPERIMENTAL

1. Synthesis of 1,3-dibenzyl-2-substituted-5-chloro benzimidazolines

To a solution of N!, N2dibenzyl-4-chloro-o-phenylenediamine?® in
ethyl alcohol the appropriate aldehyde, dissolved in the same solvent, was
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added with thorough shaking. The solid that separated from the reaction
mixture during a period of 10-30 minutes was filtered, washed with cold
ethyl alcohol and recrystallised from appropriate solvent (Table I).
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2. Pyrolysis of 1,3-dibenzyl-2-substituted-5-chloro benzimidazolines

The pyrolysis of 1,3-dibenzyl-2-substituted-5-chloro  benzimidazolines
- (1 g) was carried out at a suitable temperature (200-230%) for two hours.
The resinous residue obtained in each case was triturated with an appro-
priate solvent to yield a granular solid. The products thus obtained were
recrystallised and characterised as 1-benzyl-2-substituted-5-chloro benzi-
midazoles (Table I) by comparison with authentic compounds.

CHART-~-1
ol GH2Ph I CHyPh |
"R SpH—2 X-r RCHO N
N al T~ 17 R=
. N N (R=Ph) NH
e I cu,pn I Chph w2
RcHo [ R-CHO %
RCHO or C‘&
RCOOH R~COOH 0
C‘Hzph cleph
cl cl
OV G O ¢ @ ¢
HT-R
I\.!H2 riaH rrn.q N
V..T. E CHzph E CH?_ph LR = ph)

3. Synthesis of 1-benzyl-2-substituted-5-chloro benzimidazoles

(@) 2-Aryl and 2-heterocyclic benzimidazoles.—A mixture of N*-benzyl-
4-chloro-o-phenylenediamine (0-01 mole), the appropriate aldehyde (0-01
mole) and nitrobenzene (10 ml) in methyl alcohol (30 ml) was refluxed for
one hour. The solution remaining after the distillation of methyl alcohol
was steam-distilled to remove nitrobenzene. The crude benzimidazole was
purified using a suitable solvent (Table II).

(b) 2-Alkyl benzimidazoles.—N-Benzyl - 4-chloro - o-phenylenediamine
(0-01 mole) was dissolved in 4N hydrochloric acid and the required ali-
phatic acid (0-01 mole) was added to it. The reaction mixture was refluxed
for one hour. The resulting solution was cooled, diluted and made ammoniacal.
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The crude 2-alkyl benzimidazole was recrystallised from a suitable solvent
(Table II).
4. Synthesis of l-benzyl-2-substitured-6-chloro benzimidazoles

2-Aryl and 2-heterocyclic benzimidazoles making use of the corres-
ponding aldehyde and 2-alkyl benzimidazoles using the appropriate acids
were synthesised from NZ2-benzyl-4-chloro-o-phenylenediamine following
the procedures given under 3 (@) and 3 (b) respectively (Table 1I).
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