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Abstract: §,5'-Diarylazapyrromethines are conveniently prepared
by the reaction of aryl Grignard reagents with succinonitrile.

Azapyrromethines (1) are of interest both as dyes and as potential components of
organic semiconductors. The 3,3',5,5'-tetraaryl derivatives have been obtained either
by direct reaction of §-nitrobutyrophenones, 02NcﬁzanrCHZCOAr, with ammonium formate
or formamide or by the condensation of a 2,4~
diarylpyrrole with its 5-nitroso derivativel.
The scope of the latter route is limited by
the apparent preference of pyrroles to undergo ‘ N N N
nitrosation at the B-position. 5,5'-Diarylpyr- H
romethines have been produced by the reaction ' L
of B-aroylpropionitriles with hydroxylamine
saltsz. We now wish to report a quick and convenient route to azapyrromethines which
has emerged from a prdjected synthesis of 2-aminopyrroles.

As indicated in Scheme I our proposed synthesis entailed the addition of a carb-
anion to succinonitrile accompanied by intramolecular cyclisation to give the putative
intermediate (2). Subsequent prototropic rearrangements were then expected to result

.in the conversion of (2) to the aromatic 2-aminopyrrole (3). Initial experiments with

(PhCH,),
"’,,J? N
/ \ S H
- (4) X=NH; (5) X=0
NC CN R N - -
N \
(2 R NH,
N
H
SCHEME I 3

both benzyllithium and benzylmagnesium chloride resulted solely in the isolation of
the pyrroline (4), which could be hydrolysed with aqueous sodium hydroxide to the
pyrrolidone (5). The structure of these compounds followed from their analytical and
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spectroscopic propertiesB. Clearly addition of a second mole of reagent to (2) occurs

more rapidly than the desired tautomerisation to (3). An analogous product to (4) has

been obtained from benzylmagnesium chloride and glutaronitrile4.

Utilisation of an aryl Grignard reagent would be expected to yield a less reactive
intermediate corresponding to (2) thereby slowing down the rate of further addition and
thus enhancing the possibility of tautomerisation. In practice5 the reaction of phenyl~-
magnesium bromide with succinonitrile provided a basic product which rapidly decomposed
on attempted isolation either as the free base or as an N-acyl derivative. However, on
standing with access to air aqueous acidic solutions of this base deposit the hydro-
chloride of 5,5'~diphenylazapyrromethine in the form of a blue black solid, which yields
a deep blue solution in ethanocl with Amax595 nm.,€ = 18,000 characteristic of such systems.
It has been noted pteviously1 that 2-amino-3,5~diphenylpyrrole readily forms the corres-
ponding azapyrromethine in acidic media and we assume that our product has a similar
genesis from the anticipated 2-amino-5-phenylpyrrole although the mechanistically more
attractive dimerisation of the intermediate (2) cannot be excluded.

Analogous azapyrromethines have been obtained from the reaction of p-tolyl-, p-
anisyl-, and 2-thienylmagnesium bromides with succinonitrile. Although the yields of
azapyrromethines obtained by this method are as yet fairly modest, cg.10%, the process
provides a rapid one step access toc a range of derivatives of this little known system
from readily available precursors.
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