CORRESPONDENCE

Isoquinolinone Dyes. Il — Synthesis and
Properties of Some Coloured Isomeric
Unsymmetrically Disubstituted Derivatives
of 10,11-Dimethylbenzimidazo[2,1-a] benz-
[delisoquinolin-7-one

From J Pytlarz and M Miroslaw
Isoquinolinene compounds formed in
the reaction of naphthalic acid anhy-
dride or its derivatives with 4,5-di-
amino-o-xylene have not yet been fully
investigated. Only 10,11-dimethylbenz-
imidazo[2,1-a]benz{delisoquinolin-7-
one and its chloro and bromo deriva-
tives have so far been described in
the literature [1].

The purpose of this letter, which is a
continuation of studies on the influ-
ence of structure on the physico-
chemical and colour properties of iso-
quinolinone dyes [2], is to report on the
synthesis of some unknown and so-far
undescribed coloured isomeric unsym-
metrically disubstituted derivatives of
10,11-dimethylbenzimidazo[2,1-a]-
benz{delisoquinolin-7-one of types | (a
and b) (Figure 1), Il (a and b) (Figure 2)
and Il (a and b) {Figure 3).

The synthesis of the unsymmetric-
ally disubstituted derivatives of type |
{a and b) was performed in glacial
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acetic acid by heating 4,5-diamino-o-
xylene with 3-nitro-4-chloronaphthalic,
3-nitro-4-bromonaphthalic and 3-nitro-
4-acetylaminonaphthalic anhydrides.
The derivatives of naphthalic acid an-
hydride and 45 diamino-o-xylene
were obtained according to methods
given in the literature. The isomeric
derivatives of 10,11-dimethylbenzimi-
dazof2,1-albenz[delisoquinolin-7-
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one oftypel(aandb) were in each case
separated from the post-reaction mix-
ture by utilising their different sol-
ubilities in glacial acetic acid. The
isomeric compounds obtained were
more closely characterised by means
of ultra-violet—visible light (u.v.—vis.)
and infra-red (i.r.) spectroscopy. Isom-
ers of higher melting point and very
low solubility in glacial acetic acid were
all observed to have a clear batho-
chromic effect compared with isomers
of lower melting point and higher sol-
ubility in glacial acetic acid. While
analysing the infra-red spectra of those
isomers, the characteristic bands ofthe
C=0 group in the compounds studied
were found to be somewhat shifted in
relation to one another. Isomers of
higher melting point were observed
always to have the bands of the car-
bonyl group positioned at compara-
tively higher frequencies than was the
case with the isomeric derivatives of
lower melting point showing the hyp-
sochromic effect (Table 1). The
observed shifts of the C=0 group
absorption bands towards shorter
wavelengths for isomers of higher
melting point can be interpreted by the
occurrence, in that group, of the short-
ened double bond caused by the
interaction of mesomeric and induc-
tive effects produced by substituentsin
the molecule of dimethylben-
zimidazobenzisoquinolinone in the 4
and 5 positions. On the basis of this



TABLE 1

Elemental Analyses and Characteristic i.r. and u.v.

—vis. Absorption Spectra of Compounds Type | (a and b)

Amount of
Crystailisation m.p. nitrogen (%) Yeoo Amax
Dye Substituent solvent (°C) Calc. Found {cm™) (nm) log €
la Cl Acetic anhydride 290-292 11.12 11.43 1712 442 4.176
Ib Ci Acetic acid 256-258 11.12 11.19 1707 430 4.230
la Br Acetic anhydride 268-269 9.95 9.81 1715 465 4,184
b Br Acetic acid 240-241 9.95 9.74 1705 448 4214
la NHCOCH, Nitrobenzene 335-337 14.00 13.84 1710 435 4.146
Ib NHCOCH, Acetic acid 294-295 14.00 13.79 1704 430 4.193

interpretation, structure la was prop-
osed for isomeric compounds of
higher melting point and the batho-
chromic effect, while structure |b was
proposed for isomers of lower melting
point.

Isomeric compounds oftype |l (a and
b) were obtained by nucleophilic sub-
stitution of the chlorine atom in iso-
meric chloronitro derivatives of type |
{(a and b) {(X=Cl) by aniline and some
of its selected derivatives, while iso-
mers of type ill {a and b) were obtained
in the reaction of the above chloronitro

derivatives with aromatic diamines.

The structure of isomeric compounds
of types Il (a and b) and IIf (a and b) is
the same as that of their corresponding
isomeric chloronitro derivatives of 10,
11-dimethylbenzimidazo[2,1-a |benz-
{cle] isoquinolin-7-anes.

A detailed description of the
physico-chemical properties, colour
and applications of these coloured
isomeric derivatives of 10,11-di-
methylbenzimidazo[2,1-albenz{de]-
isoguinolin-7-ones, and methods of
preparing them, will be presented later

after their structure has been con-
firmed unequivocaliy.
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